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BBEJEHUE

["eomeTpus sBAsiETCS OAHMM M3 OMOPHLIX NPEIMETOB OCHOBHOM LUKOJbI: OHAa 00ecneynBaeT u3yue-
HHUE JUCLIMIUIMH €CTECTBEHHO-HayYHOTO M F'YMaHUTApHOrO LIMKJIOB; NPaKTUUECKHE YMEHHUS U HaBBIKH
reOMETPUYECKOro Xapakrepa HEOOXOAMMB! sl TPY/I0BO# JeATeNbHOCTH M NpodeccHOoHaNbHON Moaro-
TOBKH LIIKOJIbHUKOB. _

["eomeTpHueckas noaroropka HeoOXoAMMa /Ui MOHUMAaHUS TIPUHLIMIIOB YCTPOHCTBA U UCMOJIB30BaAHMUSI
COBPEMEHHOH TEXHHUKH, BOCTIPUATHS HAayUHbIX U TEXHWUECKMX MOHATHIA W WJiei. Pa3BuTHe y 1IKONBHUKOB
NpaBUIbHBIX NPEACTABICHUH O CYLIHOCTH W MPOUCXOXAECHHUH IeOMETPUUECKHX abcTpakuMii, COOTHO-
LICHHUHU peasibHOrO U U/IeajbHOIO, XapaKTepe OTPAXKEHUS! MaTEMaTHUECKOH HayKOW sIBJIEHUH W Tpouec-
COB peajlbHOro MHpa, MecTe reOMETPUM B CHCTEME HAYK M POJHM MaTeMaTH4eCKOro MOJEIHpPOBaHMS
B Hay4HOM IO3HAaHHWHU U B NPAKTHKE CMOCOOCTBYET (POPMHUPOBAHHIO HAYUHOrO MUPOBO33PEHUS YUallHX-
Csl, pa3BUTHIO KAYECTB MbILJICHUS, HEOOXOAUMBIX ISl afanTaudyd B COBPEMEHHOM MH(OPMaLMOHHOM
obuiecTse.

Tpebys oT yuauiuxcst yMCTBEHHbBIX H BOJIEBbIX YCWIIHIA, KOHLIEHTPALIMK BHUMAHHSI, aKTHBHOIO BOoOpa-
XKEHHS, FEOMETPUSl Pa3BUBAET HPABCTBEHHBIC YEPThbl JIMUHOCTH (HACTOMYHMBOCTD, LIENEYCTPEMJICHHOCTE,
TBOPYECKYIO aKTHBHOCTb, CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTb, TPY/J0J00OUe, NUCUMILIMHUPOBAII-
HOCTb M KPUTHYHOCTb MBIILUIEHHS)) U YMEHHE apryMEHTUPOBAHHO OTCTaWBaTh CBOMW B3MUIAbl U yOexae-
HHs, CIOCOOHOCTb MPUHUMATb CAMOCTOSATENIbHBIC pELICHHUS.

I"'eoMeTpus paclIMpsAeT Kpyro3op y4yalluuxcs, 3HaKOMs MX C AeAyKLUHeH U HHAYKUHKeH, 0000LieHHeM
M KOHKPETH3ALMEH, aHAJIU30M U CHHTE30M, KjlaccudHKaLMel U cucTeMaTH3auueil, abcTparupoBaHueM,
aHaJIorMe. AKTUBHOE KCMOJIb30BAHME 3a7ay Ha BCEX dTamnax y4yeGHOro mpoiecca pa3BUBAET TBOpYE-
ckue cnocobHoctH aered. ['eomerpus 3aHMMaeT Beayliee MecTo B (GOpPMHUpPOBaHUM Hay4HO-
TEOPETUYECKOrO MbILIJIEHUS LIKOJIbHUKOB, BHOCUT 3HAuMTENbHbIA BKJIaJ B 3CTETUYECKOE BOCMMUTAaHHE
yuaumxes .

B nocobuu npeactaBaeHbl TEXHONOMHUECKHE KapThl YPOKOB MO reoMeTpuu Ajis 9 kiiacca, paspado-
TaHHble B cooTBeTcTBUU ¢ PI'OC O0O.

Llenb nanHoro nocobus — npakTU4ecKas NMOMOIlb YUUTENO, 0COOEHHO MOJIOJIOMY, B BEIOOpE MmyTei
MOCTPOEHUS ypoka U ¢GopM opraHu3aumy yueOHOMH AeATETbHOCTH YUaluxcsl. .

[TnannpoBanue naercs U3 pacyeTa 2 yaca B Hezleso (70 YacoB) B COOTBETCTBUU C PaCNpeC/IEHHEM .
yacoB, npejiaraembiM [IporpamMmoii o6ieobpa3zoBaTenbHbIX yupexaeHHid. CTpykTypa rocobus cooT-
BETCTBYET CTPYKTYype 6a3zoBoro yuebHuka «['eometpus. 7-9 knaccei» JI. C. AtanacsHa, B. @. Byry3osa,
C. b. Kagomuesa, 2. I'. Tloznsxka, M. K. IOaunoit (M.: [Tpocseutenue, 2014).

B nocobuu copepkarcsi OCHOBHbIE TEOPETHUYECKHE CBEIEHHS, Pa3HOOOPa3HbIi JUIAKTHUECKUI Ma-
TepHal, a TaKXKe KOHTpOJIbHblE paboThl.

[Tpu otGope yueGHOro Marepuana aBTop-COCTaBHTEb MPECIIEN0BAI LE/Ib COBEPIIEHCTBOBATD MpaK-
TUYECKHE 'HAaBbIKMW M YMEHHS YYallMXCs, CNOCOOCTBOBATb PAa3BUTHIO MO3HABATEJIbHOM AKTUBHOCTH
M KOMMYHHKATHBHOM KOMIIETEHTHOCTH, MOBYKAaTh WIKOJLHUKOB OCYLIECTBIISATh PEry/ISTHBHO-OLEHOUHbIE
(byHKUHH, popMySIHpOBaTh Y4eOHO-MPaKTHUECKHE 3a/1a4M W HAXOJIUTD MyTH UX peLUeHHUS.

Haneemcs, uto npeaioxxeHHbIe NOYpOUYHbIE MJIaHbl OKAXYT CYLUECTBEHHYIO MOMOLLUbL B MOArOTOBKE
Y NMPOBEEHUHN YPOKOB TEM, KTO OY €T paboTaTh no yueOHOMY MOCOOHIO.

* Feometphs. C6opHuK paGounx nporpaMM. 7-9 Knacchl: nocobue ana yuuTeneii o6ieobpasoat. yupeskaeHnii / coct. T. A. BypMmuctposa. M.
Ilpocsewenne, 201 1. C. 34.



Ypox 1. Tema: IOBTOPEHHUE KYPCA FEOMETPHH 8 KIIACCA

Ilenb neATENLHOCTH
y4uHTeIs

Coznartp ycnoBus uis 0600ueH s 1 CHCTEMAaTH3alU CBeAEHUH, HEOOXOAUMbIX NPU U3YUEHHH FeOMETPHH B 9 Ki1acce, MOBTOPEHHS
HEKOTOPBIX CBOICTB TPEYTOJILHUKOB U YEThIPEXYTOJIbHUKOB, 3aKpeIieHHs 3HaHUi1 yYalliXCsl B X0/le peLleHUs 3a1ay

TepMHHDBI H NOHATHSA

[Tapannenorpamm, NpIMOYroibHHUK, TpaneLys, poM6, TpeyrojibHUK, Mouanu, reopema IMudaropa

IInanupyemMble pe3yjibTaThi

IIpeameTHbie ymMeHus

YHuBepcalbHbIe yueOnble JeficTBUS

Braaeror cHcTeMaTHUeCKUMU 3HAHUAMM O MIOCKUX
¢burypax u ux cBoiicTBax

Ilo3naeamenvhvle: MOHUMAIOT U UCTIOJL3YIOT MaTEMaTHUYECKHE CPEACTBA HATIAAHOCTH IS MIl-
JIOCTPaLMU, HHTEPNPETALUH, apry MEHTALIMH.

Pezynssmusnvie. yMEIOT CAMOCTOSATENBHO MJIAHUPOBATh JIbTEPHATUBHbIE Ty TH JOCTHKEHHMS LIESEN.
Kommynuxamuenvie: BbICTPaUBalOT apryMEHTALIHIO, YYaCTBYIOT B AHAIIOre, MPUBOAAT NPHUMEPDI
M KOHTPTNPUMEDBI.

Jluunocmuble: HMEIOT LETOCTHOE MHPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKK

OpraHu3anus HPOCTPAHCTBA

Dopmbl paboTbl

OponransHas (P); napuas (I1); unauBuayansHas (M); rpynnosas (1)

O0pa3zoBaTesIbHbIE
pecypchl

* 'eoMeTpus. 7-9 knaccol: yueb. ans obimeobpazopar. yupexaenuii / JI. C. AtaHacsH, B. @. bByty3sos, C. b. Kagomues, 3. I'. Tlo3usk,
U. Y. FOauuHa. M.: Ipocseuienue, 2014",
* ['oTOBBIE YEPTEXKU K 3aAAHUIM

I 3Tan. AKTyajau3anusi GNOPHBIX 3HAHMIA

Lenb nesTenbHOCTH

CoBMecTHas JeaTeIbHOCTh

[loBTOpUTH H3Y4EH-
Hblll B 8 Knacce Mate-
puan

(D) TeopeTnueckmii onpoc:

— Haiite onpeneneHue napamienorpamma. [lepeurcnure ero cBoicTBa U MpU3HaKH.

— Jaitte onpeaeneHue npaMoyronbHuka. [lepeurcaunre ero cBoitcTBa U NPU3HAKH.

— Haiite onpenenenue pomoda. Ilepeuncaure ero cBoicTBa U NpU3HAKU.

— JaiiTe onpeaenenue tpaneuuu. HazoBure Buabl Tpaneuuii. [lepeuncnure ceoiicTsa paBHOOe ApeHHON TpaneL 1K

II 3Tan. Pemenne 3axau

Lens pearenbHOCTH

CoBmecTHas IeATENbHOCTD

I

2

CucreMaTu3upoBaTh
TEOpeTUYECKHE 3Ha-
HUS MPU peLlieHHH
3aj]]a4y Ha MOBTOPEHHE

(D) 1. Pewenue 3anau:

1) JokaxuTe, 4TO LEHTP OKPYKHOCTH, BIUCAHHOH B paBHOOEAPEHHBIH TPEYTOJBHHUK, JIEKHT Ha BBICOTE, MPOBEAEHHOM K OCHOBAHHUIO.
2) JIokaxxuTe, 4TO LEHTP OKPYKHOCTH, ONMUCAHHOI OKOJIO paBHOOEIPEHHOr0 TPeyroabHHKa, JISKHT Ha MeIuaHe, NPOBEACHHOM K ero
OCHOBaHHIO, WJIK Ha €€ NMPOJOHKEHHH.

3) Jokaxxure, 4TO TPEYrONbHUK ABJISETCS PaBHOOEIPEHHBIM, €CJIH ABE €ro MeIHaHbl PaBHBI.

" 3nech M aalee No BeeMy NOCOOHI0 Ha KAXKIOM YPOKe NPEAnonaraeTcs paboTa ¢ yueGHukoM. B CBA3M ¢ 3TUM nanee ccbuika Ha yueGuUK GVIET omyLieHa.




[Ipoodonxcenue maon.

2

4) JoxaxuTe, 4TO €CJIM B TPEYTOJIbHUKE JBE BbICOThI PaBHBI, TO LIEHTP BIMCAHHON B HErO OKPYXHOCTH JIEKUT Ha ONHOM U3 MeqHaH
3TOro TPEYrojlbHHKa, a UEHTP OMMCAHHON OKPYXHOCTH — Ha TOH Xe MEIUaHE WK e€ NPOAOKEHHH.

5) okaxkuTe, 4YTO CepeAUHbI CTOPOH MPOU3BOJIBLHOIO YETHIPEXYFOJIbHHKA ABSIOTCS BEpLIMHAMM MapajiesiorpaMMa.

(IT) 2. Pewiexye 3aJa4 Mo roTOBbIM YEPTEKAM.

1) dano: NQ = MQ. 4) Hano: MLKN — napainenorpamm. MN “ML=2:1.

Haimu: E Hatimu: Syyn.
N F
L K
F
-
M 4 T N

Puc. 4
M

2) Hano: KMTF — tpaneuus.

5) dano: TMNK — tpaneuus. MK =15, ME =9.
Haiimu: sinZK, cosZK.

Haumu: S7MNK-

M 4 T M N
5
H
K T K
10 Puc. 2 F » Puc. 5
3) dano: ABCD — napauienorpamm. 6) Haiimu: NC. N
Haumu: SAB("I)- '
30
B ¢ x
120°
6 | [
- M ! K C
A 3 E D

Puc. 3 Puc. 6




Oxonyanue maon.

7) Haiimu: BC.p 8) Haimu: LM. 9) Haiimu: MN. K
K
B0° ‘
x 20
T 6
12
45° i
} L E M M"'l 2
¢ Puc. 7 4 Puc. 8 ¥ Puc. 9 N
III 3Ttan. Uroru ypoka. Pedaexcus
JeqTenbHOCTb y4YuTeNs JeaTenbHOCTb yyaluxcs
(D/H) (1) DomaiuHee 3aaHue: MOBTOPHUTH MaTepuan nyHKToB 15; 17-20; 30; 42—46;
— Kakue TeMbl MOBTOpHIIU Ha ypoke? 49-55; pewuuts 3agaun Ne 167, 163, 502, 513

— YTo ene, Mo BalleMy MHEHHIO, PEACTOUT NOBTOPHTD Ha CIIEAYIOIIEM ypoke?

Ypok 2. Tema: IOBTOPEHUE KYPCA TEOMETPHH 8 KJIACCA

eab neATeNbHOCTH
YYUTENR

Co3znatb ycnoBus uis 00600IIEHHS U CUCTEMaTH3aUWK CBeIeHHH, HEOOXOAUMBIX MPH H3YYEHHH reOMETPHH B 9 Kiacce, NOBTOPEHHUS
HEKOTOPbIX CBOMCTB TPeYrolbHHKOB U YEThIPEXYTONbHUKOB, 3aKPeTUICHUS 3HAHUM Y4YalMXCsl B XO/I€ pelleHns 3aa4

TepMHHbl H NOHATHHA

[MapannenorpamMM, NpAMOyTOJIbHHUK, Tpaneuus, poMO, TpeyroJibHUK, BbICOTA; OKPYKHOCTb, BIIUCAHHAS B TPEYTrOJIbHUK; LEHTPASIbHBII
yroj, BIMCaHHBIH yroi, xopaa

IlnaHupyemble pe3ynbTaThl

IlpeameTHble yMEHHS YuuBepcanabHble yieOHble JeHCTBHSA

HMeroT cucremMaTHiyeckre 3HaHUA O FUTOCKHUX (bnrypax H UX ITo3nasamenvHble: TOHUMAKOT H HUCIOJIb3YKOT MaTCMATUYECCKHUE CpeACTBa HAMIAZHOCTH, 4JIs UJI-

cBolicTBax

JIHOCTPALUH, HHTEPAPETALMH, ApTyMEHTALHH.

Pezynamuenble: yMEOT CAaMOCTOATENBHO [UIAHHPOBATh AJILTEPHATHUBHBIE MYTH JOCTHXKEHHS LEEH,
Kommynuxamugnele: BbICTPaUBAOT apryMEHTALIMIO, YYaCTBYIOT B AUAJIOTe, MPUBOASAT MPHMEPI
M KOHTpIpHUMeEpbL.

Jluunocmuuie: UMEIOT LEJIOCTHOE MUPOBO33pPEHHE, COOTBETCTBYIOLLIEE COBPEMEHHOMY Y POBHIO
pa3BUTHs HAYKH M OOILECTBEHHOM MPaKTHKU

OpraHu3anus NPoCTPaHCTBA

Dopmsbl paboTel

Opourtanbhas (P); napHas ([1); uHausuayansHas (H)

OGpa3oBaTenbHbIe
pecypcsl

* Yeprexu K 3a7a4am




[Ipodondicenue maon.

I >Tan. Pemienue 3agau

Lens pesTennbHOCTH

COBMeECTHAs JeITENBHOCTD

1

2

O0001LMTH U CUCTE-
MaTH3KWpPOBATh 3HAHHUA
10 U3yYEeHHOMY MarTe-
puany 8 knacca

(®/A) 1. ObcyxneHHUe BOMPOCOB YUALIMXCS M0 JOMALIHEMY 3aJaHHUIO.
(IT) 2. Pewenne 3anay. :
1) Haiinute 1uiMHbL OTPE3KOB, COEAUHAIOLIMX CEPEAUHb] CTOPOH TPaNeLMH ¢ PaBHbIMU AUArOHANIAMH, €CJIM €€ OCHOBaHMS PaBHbL 7 CM
U 9 cM, a BbicoTa paBHa 8§ cM.
2) Beluucnute miouianp tpeyroyiibhuka ABC, ecnu AB = 8,5 M, AC =5 M, BbicoTa AN = 4 M ¥ Touka N JiexHT Ha oTpe3ke BC.
3) Bepiunns yeTbipexyroibHuka ABCD ABRsAOTCA cepefHaMKi CTOPOH YeThIPEXY rOJIbHUKA, IHaroHajld KOTOPOTo paBHbl 6 M U niepe-
cekaroTcs o yriaoM 60°. Beiuucnure riowanb 4erbipexyronbHuka ABCD.
4) B . C Hano. ZBAD = Z/BCD =90°, ZCBD = ZADB.
Hoxazame: AB=CD.

—
A D Pyc |

(®) 3. PemieHue 3agay 1o roToBbIM Y4epTEXKaM.

1) Jano: AMEN — npsMOyToJibHbIif. 3) 4 Hano: AABC — npamoyroyibHbid,  5) Hano: ZNMC =175°,
Hatimu: OK. N AB=52. N UNM: OUMC=2:1.
Haumu: Py Havwmu: Z0.
12
/N
0 M_“C
8 c Puc. 6
[1 Puc. 2 Puc. 4
M K E
2) N Hano: ALMN u BnkcaHHas 4) 4 Harno: AB+ CE=CD. 6) Haiimu: RE.
R

B HEr'O OKPYKHOCTb.
Haumu: ZN.

Haumu: OD.

M
Puc. 5

Puc. 3




Oxonuanue maon.

1 - 2
7 . JHano: EL|| NK 8) 3 c Hano: ABCD — pom.
M Haiimu: MN. e Hatimu: BF.
0O
T Kk .
‘ 7
[ \ Puc. 9
E A F E D
Puc. 8
N
II 3ran. Utorn ypoka. Peduexcus
Ilex'renbnocrb yuurtend HCHTCIILHOCTIJ ydalmxcsd

(D/N) (A1) domamHee 3agaHue: pewnTsb 3aaaun Ne 515, 517, 524

— Kakue TeMbl TOBTOPHIIH Ha ypoke?
— 3ajiaiite TpU BOMpoca 10 TeMe YpoKa

I'JIABA IX. BEKTOPBI
Y pok 3. Tema: IOHSATUE BEKTOPA

Heasb nesreannocrn | Co3narh yCJIOBHA AN BBEICHHUS MOHATHH BEKTOpA, €r0 Hauyaia U KOHIA, HYJIEBOr0 BEKTOpPa, JJIHHbI BEKTOPA, KOJITMHEAPHBIX, COHa-
yauTeas MpaBfeHHEIX, MPOTUBOMOJIOKHO HalpaBfieHHBIX, PABHBIX BEKTOPOB

Tepmuub H noHaTHA | BekTop, HeHyIEBOH BEKTOp, PaBEHCTBO BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI, COHANPABJIEHHbIC BEKTOPbI, IPOTHBOMOJIOXKHO HanpaBieH-
HbI€, JUIMHA BEKTOpa

InaHupyemble pe3yIbTaThl

HpeamMeTHble yMeHHSA YHuBepcaabHble YueOHbBIC XelCTBHS
YMeror GpopMyHpoBats onpeleseHHs U WIUTIOCTPUPOBaTe | [To3nasamenvhble: TOHUMAIOT U HCO/Ib3YIOT MaTEMaTHIECKHE CPEACTBA HATASJHOCTH ANs Hil-
MOHATHA BEKTOpa, €ro JUIHHbI, KOJJIMHEApHbIX U paBHBIX JIIOCTpaLHK, HHTEPNpPETaLIMH, apry MEHTALMH.
BEKTOpOB Pezynamusnuie: yMEIOT CaMOCTOATENBHO IUIAHHPOBATh A/IbTEPHATHBHBIE ITyTH JIOCTHIKEHHS LieneH.

Kommynuxamugnuie: BRICTPaHBalOT apryMeHTALIMIO, YYaCTBYIOT B AMAJIOTe, NPUBOAAT NPHMEpHI
1 KOHTPITPUMEPBL

JTuynocmHbie: IMEIOT LEIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOLIECTBEHHO MPaKTHKH




IIpodoaxcenue maoéa.

Oprannsanus npocTpaHcTBa

®opmel paboThl

®poHranbHas (D); napuas (I1); unausuayanbHas (M)

OopazoBaTenbHbIE
pecypchbl

* UepTekH K 3a7a4am

I 3Tan. AKTyanu3anus ONOPHLIX 3HaHU. BBoaHOe MOBTOpenue

Lens neaTensHOCTH

CoBMecTHaA AEATENBHOCTD

OpraHn3oBaTh NOBTO-
peHHe U3yHYEHHOro
MaTepuana o reo-
MeTpuH 8 knacca

(®/H) 1. YcTHBIM ONMpoc No TEOPHH:

1) Chopmynupyiite onpeaencHns MeauaHsl, OUCCEKTPUCHI U BBICOTHI TPEYTONIBHUKA.

2) Jaiite nonarve paBHOOEIPEHHOrO TPEYroNIbHUKA, HA30BUTE €0 CBOMCTBA, NPU3HAKK PaBEeHCTBA TPEeYrOJILHUKOB.
3) Haiite onpeaeneHue cpeHei TMHUM TpEYrojibHUKA U chOpMYIHpYHiTE ee CBOACTRO.

4) Cpopmynupyiite Teopemy Iludaropa u obpaTHyto eit TeopeMy.

5) Hazsosure ¢popMynly [is BEIYMCIIEHHS MJIOLAAM TPEYrOJbHHUKA.

6) Jaiite noHATHe napansesorpaMMa, CBOMCTBA M MPH3HAKOB Mapaluieforpamma, pomoa, MpsMoyrojibHUKA.
7) Haiite onpeaeneHne Tpaneuuu, HA30BUTE BUBI TPANELIHIL.

8) Kak Bblumuciisercs romaap napauieniorpaMMa, Tpaneuuu, TpeyrojibHuka, pomoa?

9) HazoBute 4eTbipe 3aMeyaTesibHble TOUKH TPEY roJIbHHKA.

(D) 2. PewieHue 3a0a4 MO rOTOBBIM YEPTEXKAM.

) B_ 4 _¢ Hano: ABCD — kBajpar. 3) B 3 C Harno: ABCD — Tpaneuus.
M Haiimu: PAMCKJ SAM(jK. 4 Haumu: PAB(,'Dy SABCD'
3 K 60° 45°
i A : D
4 pyc. 1 Puc. 3
(OTBeTZ PAMCK= 16, SAM(.'K = 12) (OTBCTZ PAB('I) =12+ 2\/§ + 2'\/3, S_4B.('[) = 8'\/—3T + 6)
2) 8 Hano: ABCD — npxmoyrohbﬂmc. 4) 5 Hano: ZABC, BM=2,AK=4,KC=3,

) Haiimu: Paso, Saso. L0\ ZB = 60°.
0 }a Hatmu: ZAOC, PAB(,‘-
A D 4 A’A
K 3

Puc. 2 4
Puc. 4

(OTBCTI PAB0= 16, SAB()= 12) (OTBBT: AAOC: 1200, PAB(‘z 18)
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IIpodonycerue maoa.

II 3ran. M3zydyenue HoBOro matepuana

I.lem, ACATENbHOCTH

CoBMecCTHas AEATENbHOCTh

BBecTH NMOHATHE BEK-
TOpa

() Marepnan peKOMEHIYETCS UIIOKUTL B BUJIE JTEKUNH:

1. [ToHATHE 8exkmMOpHbLIX BETUUUH (MK KOPOTKO — GEKMOpO8).

2. [TpuMepb! BEKTOPHbBIX BEJUYUH, U3BECTHBIX yUaLIUMCS M3 Kypca GU3UKH: CHIIa, IEpEeMELIEHIE MATEPUATIBHOM TOYKH, CKOPOCTh
U apyrue (yuebnux, puc. 240).

3. Onpenenenue sexmopa (puc. 241, 242).

4. OGo3HaYeHHE BEKTOPA IBYMsl 3arjiaBHbIMHU JIATUHCKUMH OYKBaMM cO CTpeJIKOi HaJl HUMM, HarpuMep, 4B unu 0603HaueHHe OqHOM

CTPOHHOM JJaTUHCKO OYKBOI CO CTpesiKoit HaJ Hell: a, b, ¢ (puc. 243, a, 6).
5. [MoHsTHE Hye8020 BeKTOpPa: MK0OaA TOYKA MIOCKOCTH TaKXKe ABNAETCS BEKTOPOM; B 3TOM CJyuae BEKTOP Ha3blBaeTCs Hy.1egviM; 060-

3HaYyarT: 5 =MM = ﬂ (puc. 243, a).
6. OnpeneneHyie AIUHb!I WIX MOJYJISt HEHYJIEBOTO BEKTOpA AB . O6o3HaveHHe: |AB| , ’5’ . JliimHa HyneBoro BekTopa IE] =0.

7. HaxoxaeHHe JTHH BEKTOPOB, U300paXkeHHBIX Ha pUCYHKax 243a u 2436.

8. BeinosniHeHue npakTudeckux 3agaHuid Ne 738, 739,

9. PaccMOTpeHHE NpUMepa JABHXKEHHs TeJla, PH KOTOPOM BCE €ro TOUKH JABHXKYTCS C OJIHOI U TOH ke CKOPOCTBIO M B OJTHOM H TOM K€
HanpaBJeHUU (Yuebrux, n. 80, puc. 244).

10. BeeacHHE IOHATHS KOATUHEAPHBLX BEKTOPOB (puc. 245).

11. OnpeneneHue MOHATHN COHANPAGIEHHbLY BEKTOPOB U NPOMUEONOIONCHO HANPAGLEHHbIX BEKTOPOB, UX 0003HaueHue (puc. 246).
12. HyneBoii BeKTOp COHanpasJiieH ¢ JitoObiM BEKTOPOM.

13. OnpeneneHue pagHuslx BEKTOPOB: €CIU lal 00 'b’ 7 |a| = .bl ,Toa=b.

14. O6bscHeHUe cMbICTa BblpaxeHHs: « BeKTOp a OTJIONEH OT TOYKHU A» (puc. 247).

15. JIoka3aTe/IbCTBO YTBEPAACHUA, YTO OT Jit06OMH TOUKH MOXKHO OTJIOXKHTb BEKTOP, paBHbIi JAHHOMY, U IPUTOM TOJLKO OAUH (puc. 248).
16. BuinmonHeHUE NpakTH4eckoro 3aaanus Ne 743.

17. Petenue 3aaa4un Ne 749 no roToBOMy 4YepTeKy Ha JOCKE (ycmHo)

III 3ran. Pemenne 3agau

I_ICJ'Ib DEATCIIBHOCTH ﬂeﬂTeJ’leOCTh yYuuTens HC}ITCJ'[LHOCTB y4damuxcs

CoBepILeHCTBOBATh (D/H) Ne 750.

HaBBIK pelleHus 3a1a4 | 1. Pemnts 3anauy Ne 740 (a) Ha focke U B TeTpaaax. |4 5 ITo YCOBHIO AB=CD .To AB | CD, 3Hauur.

Ha 3aKpemieHue u3y- | 2. Pewuts 3agauy Ne 744 (ycmno). ’ A —— (;rpamma 4BDC — nap;inn o

HEHHOM TEMEI 3. Pewnts 3anauy Ne 742. A JorpaMM, a IMaroHajly napasuiesorpaMMa TOUKOi
4. Pewurs 3anauy Ne 745 (ssibopouno). ) nepeceyeHus JeNATCs M0N0JaM, 3HAUUT, CepeHHbL
5. Ilo 3aroTOBIEHHOMY Y€pTEXY PELUUTH 3aja4dy C D otpeskos AD 1 BC coBnanaior
Ne 746 (ycmno). Puc. 5
6. Jloxazarb mpsamoe yTBepxaeHHe B 3agade Ne 750




Oxonuanue maon.

IV stan. Uroru ypoka. Pednexcust

HCSITCIIBHOCTL YUHUTEAA

JleATenpHOCTD y4amunxcs

(D/N)
— C KaKuM MOHATHEM TTO3HAKOMIWIKCH Ha ypoke?
— HazoBute BekTOpHBIE BEMHUHMHB! U3 PU3UKH

() oMmaluHee 3agaHue:
1. PetunTh 3a1a4M MO rOTOBBIM YepTexaM:
1) Jano: AC = 13.
Haimu: AM, MC.
B A

\/

D Puc. 6

2. Ne 740 (6), 747, 750 (obpatHoe yTBepKkaeHME), 751

2) Haiimu: £ZBAD, £BCD.

Y pok 4. Tema: OTKJIAIBIBAHUE BEKTOPA OT JAHHOM TOYKH

Ienb geaTeIbHOCTH
y4uTens

Co3nath YCIOBHUSA AN 06yqunﬂ OTKJ1aibIBAHUKO BEKTOPA, pABHOr0 JaHHOMY

TepMHHbl H DOHATHHA

HBbIC, JJIKHA BEKTOpa

BCKTOp, HeHyHCBOﬁ BEKTOP, PAaBEHCTBO BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI, COHAMNPABJIEHHBIE BEKTOPHI, [IPOTHBOIMOJIOXKHO HaMpaBJICH-

Hnaunpyemue pe3yabTaThbl

IIpeameTHbIE yMeHHSA

YHuBepcanabHbie yueGHbIe eiicTBUS

VmeloT popMynHpoBaTh ONpelesieHHs W WIIIOCTPUPOBATh
MIOHATHSA BEKTOPA, ero JUTHHBI, KOJTMHEAPHbIX U PaBHbIX
BEKTOPOB

JIIOCTpaluyH, HUHTEPpNpETallMi, apryMEeHTallKH.

¥ KOHTPIIpUMEpBHI.

pa3BUTHA HAYKH U 06ﬂleCTBeHHOﬁ MPaKTHUKH

Ho3nasamenvrbie; MIOHUMAKOT U UCTIONB3YOT MATEMATUYECCKHUE CPpEACTBA HATJIAAHOCTH AJIA UJI-

Peeyjmmuenbze: YMEKT CaMOCTOATEJIBHO TUTAHUPOBATDH aJIbTCPHATHBHBIC IMYTH HOCTHXKEHNUA LieJiei.
KOMMyHuKan’IMBHble.' BbICTPAaMBAIOT apryMEHTALMIO, YHACTBYOT B JIHAJIOTE, NPHBOAAT INMPUMEPDI

Jluunocmuole: UMEKOT LIENOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLLIEE COBPEMEHHOMY YPOBHIO

Oprann3anns npocTpaHcTBa

®@opmbl paboThi

®ponransnas (O); napras (I1); unansunyaneHas (M)

O6pazoBaTeJbHbIC
pecypcbl

* 3agaHus A CaMOCTOATENbHOM U MapHoit paboTsl.
+ ['oTOBBIE UEPTEXKH K 3aa4aM




Zl

[Tpodorxcerue maba.

I Tan. AkTyanu3auus ONOPHBIX 3HAHH

Llenb nearesbHOCTH

CoBMecTHas AeATENbHOCTD

BBIABUTE TpYIHOCTH,
BO3HHKILHE [IPH BbI-
NOJIHEHWUH TOMALLIHETO
3afaHus

(D) 1. Iposepka gomMaiHero 3aaaHus. K qocke BBI3bIBAIOTCS ABOE YUEHUKOB M JEMOHCTPHPYIOT PELIEHHE 3aa [0 FOTOBBIM YEPTEXaM.
2. O6cyxneHe BOMPOCOB MO BBIMOJHEHHIO JOMALIHETO 3aaHHs.

3. TeopeTtHueckuit onpoc:
3 N 1) HazoBuTe Bce BEKTOPbI, U300 pakeHHbIE Ha PUCYHKaX.

Ir 2) Cpenu nzo0paKeHHbIX BEKTOPOB YKaXUTe KONJIHHeapHbie, COHANpaBieHHbIE,

MPOTHUBOMOJIOKHO HANPABJICHHBIC, pABHBIC

Puc. 1 M Q Puc. 2

II 3ran. MoTHBAaNHS K KeATeJbLHOCTH

Hens aestensHOCTH

CoBMecTHasA AEATENbHOCTD

Hayuuth oTkiagsl-
BaTh OT 3aJIaHHOM
TOYKH BEKTOp, PaB-
HbIH JaHHOMY

(M) CamocrosaTtensHo npouuTaiite B yuebHuke n. 81. (Ooun u3z yuenuxos y 00cKku KoMMmenmupyem npovumanHoe.)
(Dd/N)
1) IMocTpoiite Tpu MonapHoO HEKOJUTMHEAPHBIX BEKTOpa a, b, ¢ . BoinosiHUTe 3a0aHus: OCTPOTE BEKTOP, KOJUTMHEAPHBINA BEKTOPY & .

- - -

COHArpaBJiieHHBII ¢ BEKTOPOM b , MPOTHUBOIOJIOKHO HAMPABJEHHDIH BEKTOPY € ; OTIIOKUTE OT TOUYKH O BEKTOpP, PaBHbII BEKTOPY C .

2) dan npamoyronbHuk ABCD co cropoHamu 3 v 4. Haligure nnuHy BekTopa AC

III sTan. CamocTrosiTesibHasg paGora

Llem, JEATEJIbHOCTH

3agaHus JUIS CaMOCTOATENbHOM paboThl

1

2

I1poBepursb ypoBeHb
YCBOEHHS TeopeTHYe-
CKOro Marepuana

(1) CamocrosrenbHas pabora ¢ camornpoBepkoil. IlepBoe 3aaHHe [POBEPAET YUHUTENb.
Bapuantl
1. MaHbtl BekTOpBl. OTNOXKHUTE OT TOUKH A BEKTOP:

4, & 1) paBHbIii a;
2) coHanpaBlieHHBIH b ;
B\A/;' 3) NpOTHBOIONOKHO HAMNPABAEHHBIH C .
Puc. 3
2. ABCD — pom6. PaBHbI 711 BEKTOpLI: a) ABuDC,; 6) BCwuDA; B) ABuAD?

Bapuant II
1. Tanet BekTOpbl. OTIOKHTE OT TOUKH B BEKTOP:

a s
a7 i 1) paBHbIit b ; )
B o /_\; 2) coHanpaBieHHbIH C;
¢ Puc. 4 3) NpOTHUBOIMONOXKHO HAaNpaBJeHHbIA d .
2. ABCD — xBaapart. PaBHbl JIM BEKTOPbI: a) BA 1 DC ;6) BCuAD ;B) DAuDC ?




T

Oxonvanue maoa.

OTBeTHI:
Bapnanrt I

2.2) AB=DC;6) BC# DA;8) AB # AD .

Bapmnanr I1
2.2) BA#CD;6) BC=AD;8) DA+ DC

IV stan. Pemenue 3

aa4 Ha NOBTOpEHHE

Lens nesTenbHOCTH JeATensHOCTh yYnTeNs

I[CHTCJ’H)HOCTB y4aluxcs

IToBToputh Matepuian | (IT) Pewuts 3anayy.

Kpamxoe pewerue;’

7-8 waccoB Haiiti nepumeTp onmucaHHOM OKOJIO OKPYXHOCTH 1) Haiinem 66bLiyto 60koBYt0 cTOpoHy 1o Teopeme [udaropa:
MPAMOYTOIBHON Tparnewyy, €ciii OHO U3 OCHOBaHHH | \f64.4+36 =+/100 =10. ’
Gonbine npyroro Ha 6 CM, a paiyc OKpYKHOCTH pa- -2) OKOJIO OKpPY3KHOCTH MOXKHO OMMCAThH TPAMELHIO, €CJIM CYMMBI AJTHH MPOTH-
BEH 4 CM BOTIONIOKHBIX CTOPOH PABHBI:
x+x+6=8+10;x=6.
3)P=8+6+12+10=36cMm.
. OTtBeT:36cM
IV sran. Htoru ypoka. Pepaexcus
ﬂeﬂTeanOCTb YUHTERA IIQHTCJILHOCTB yYyaluxcs
(@/N)

— OueHuTe cBOIO paboTy Ha KaX/AOM 3Tare ypoka.
— Kakoit stam okasasncs ayis Bac Haubosnee ciioxHbiM? [Touemy?

() HomawiHee 3afanue: Ne 748, 749, 752

Y pok 5. Tema: CJIOJKEHHE

U BBIMUTAHHE BEKTOPOB

Ienb genTeaBHOCTH
YYHTEJIs

Co3nath YCoBUA 1)1 BBEACHUA MOHATHA CYMMBI IBYX

CYMMBI 1BYX JaHHBIX BEKTOPOB C MCIIOJIb30BAHHUEM MNpaBuJia TPEYrojbHUKA U NapajuiejiorpammMa

BEKTOPOB, paCCMOTPEHHA 3aKOHOB CJIOXKCHHA BEKTOPOB, 06y'-leHl/Iﬂ MOCTPOCHHUIO

TepMHHBI H HOHATHSA

BekTop, cyMMa BEKTOPOB, pa3HOCTh BEKTOPOB, [PaBHJIO TPEYroNbHHKA, IPaBUIO MapajuiesorpaMmma
‘ Ilnanupyemble pe3yJibTaThl

IIpeameTHbIe yMeHHS

YHuBepcajabHble yueOHbIE AelicTBAA

YMEIT NPUMEHSTE BEKTOPbI, HAXOJUTh CYMMY H Pa3HOCTb
BEKTOPOB, CTPOHTh CyMMY U pa3HOCTb BEKTOPOB

ITo3nasamenvuble: NTOHUMAXOT U UCIMOMB3YIOT MaTeMaTHYECKUE CPEACTBA HAMMAAHOCTH IS Wil-
JIIOCTPALMH, HHTEPIPETALIMH, apry MEHTALMH.

Pezynsimugnvie; yMetoT CaMOCTOSTENBHO MIAHUPOBATh allbTEPHATHBHEIE MYy TH JOCTHKEHHUS Lieneid.
KommyHnuxamusnvie: BbICTpaUBaOT apryMeHTaLUMIO, Y4aCTBYIOT B AUAJIOre.

JIuynocmuble. TIPOSBASIOT CIIOCOOHOCTh K 3MOUMOHATIBHOMY BOCTIPUATHIO MaTEMaTHYECKMX
00BbEKTOB, 3a/1a4,

pELIEHU, pacCyXACHUMH




o TIpodonxcenue maéa.

Opraiu3anus NPpocTPpaHcTBA

@opmbl paboThl

®ponranbHas (D), unausuayanbHas (M)

O6pa3zoBareibHble
pecypcnl

* 3agaHug 151 napHoit u ppoHTanbHO paboThl

I 3Tan. AKTyaJM3anusi ONOPHBIX 3HAHMAIM

Liesib nesTenbHOCTH

CoBMecCTHas IeATeIbHOCTD

[MpoBepuTh MpaBUITb-
HOCTb BBIMONTHEHHS
JOMallHero 3aiaHus

14!

(D/H)

ITpoBepuTh pelierue 3agauu Ne 752,

a) Eciu Zz = Z,TO H = IBI U ZITTE.

OTBeT: BEpHO.

6) Ecin a= Z, TO H = IEI, ToecTs a U b KO/IUHeapHble.
OTBeT: BepHO. |

B) Eciu a = b, toaTTh, snaunr a Ty b — ne Moxer GbiThb.

O TBeT: HEBEPHO.

r) Eciu a 11 &, To He o6ssatenbio a = b, Tak Kak MOXKET ObITh, 4TO @ # b .
O TBET: HEBEPHO.

N Ecmma=0,10a ™ b, Tak kak 0 COHanpagnex ¢ N106bIM GEKIMOPOM.

O TBET: BEPHO

II 3Tan. YueGHo-no3HABATENLHAS AeATENbHOCTD

Llen b N1€ATE/ILHOCTH

CoBMeCTHas AeSTENbHOCTD

Hayuurs cTpouts
CYMMY BEKTOpOB, HC-
1noJb3y s MPaBUIIO Tpe-
YTOJNILHUKA U TIPaBHUIO
napajuiesiorpamMmma

(D)
1. PaccMoTpeTs npuMep n. 82 o nepemelleHHH MaTepHanbHOR TOYKH M3 TOYKH 4 B TOYKy B, a 3aTeM U3 ToukH B B Touky C (puc. 249).

—_— — —

3anucats: AC = AB+ BC.

2. BBeCTH NOHATHE CYMMBI IByX BEKTOPOB (puc. 250); NpaBHIO TPEYroibHHKa ¢ =a+b.
3. YcTHO npoBecTH A0Ka3aTebCTBO Mo puc. 251,
4. 3anKcarh B TETPaIAX:

- -

1) mns moboro BekTopa a cnpaBeAIHBO paBeHCTBO @ + 0 = a;

2) ecnu A, B u C — npou3BoJIbHbIE TOYKH, TO AB+BC =AC (npaBUIO TPEYroNbHUKA).
5. BeinonHuThL MpakTHYeckoe 3amaHue Ne 753.

6. PaccMOTpeTb 3aKOHBI CIIOKEHUS BEKTOPOB.
7. PaccMOTpeTh IpaBuiIo Napajuienorpamma (puc. 232) u 4aCTHOE UCMONB30BAHUE 3TOTO MpaBhia B GU3UKE, HAIPUMED MPH CIOKEHUU

JBYX CHI




Okonuanue maon.

III stan. IlpakTudeckas paGora. Pemenune 3axau

Lienb neATensHOCTH

JeATenbHOCTb YUUTENS

JleaTenbHOCTh y4alUXcs

CoBepliIeHCTBOBATD
HaBBIKY pelleHus
3ajmay

(@/N)

1. HayepTtute nomnapHo HEKOJIHHEAPHbIE BEKTOPHI 5, Z, u c. Io-
CTpOiiTE BEKTOPBI. a+ Z, 5 + E, a+ E, (2 + Z)+ Z a+ (5 + E)
(a+2)+3.

2. Pewnre Ne 759 (a) 6e3 nomowy vepresxa.

3. VnpocTtuTe BbIpaXeHUs:

1) (4B + BR)+ Ko ; 2) (b + X7)+ N

an

4. Haiinute BeKTOp X 13 YCIIOBUI:

1) EF +(FP+3)=EM;

2) 4B+ (MiA+BN)= MK + .

5. Jlokaxkute, YTO HeTbipexyroibHuk ABCD — napajuiesiorpaMm,
ec/in (E+YB. +PX =DC , Tie P u x — Mpou3BONbHbIE TOYKH

TUTIOCKOCTH

MN + NQ=MQ, MP + PQ = MQ, MQ = MQ — paBeHCTBO BepHO.
‘ ~_

Ne 759 (a).
JoKkaxuTe, 4To MN + 7\7@ =MP+ @ .

JlokazaTeJNibCTBO:

—_— — — —— e s ey s

N A
1) AM ;2) MY.

1) PM;
2) KN .
JdokazaTenbcTBO:

(4P + PX)+ XB=DC ; 4X + XB = DC:
N A N

A_é = D_C:, NOoJy4YUM, YTO BEKTOPSLI TBHHé paBHBI, & 3TO 3HA-
YHT, YTO IBTT -l)—é 4] IA_B.‘ = 'R.l , TOrIa 1O NMpHU3HaKy napan-

aenorpamma ABCD — napannenorpamm

IIT 5Tan. Utoru ypoka. Peduiexcus

JleATenbHOCTh YYHTENSA

ILC)ITCJU:HOCTL ydaluuxcs

(@)

— Kakue npaBunia Ajs MOCTPOCHUS Cy MMbl BEKTOPOB M3Y4HIH Ha ypoke?

B uem ux oranuue?

— CocTaBbTe CUHKBEHH K yPOKY

(M) HomaiuHee 3aganue: Ne 754, 759 (6) (6e3 ueprexa), 763 (6, B)
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Ypok 6. Tema: CYMMA HECKOJIbBKHX BEKTOPOB. BBIYUTAHUE BEKTOPOB

Hean gesiTeJbHOCTH
YHHTeIs

Co3aars yc/ioBUs TS BBEACHHS MOHATHI CyMMBbI TpeX U 6oJiee BEKTOPOB, Pa3HOCTH BEKTOPOB, [UTA 00y Y€HHs MOCTPOEHHIO CYMMbI
JBYX M HECKOJIBKHX BEKTOPOB C HCIOJIb30BAHHEM MPaBuia MHOTOYTOJIbHHKA, Pa3HOCTH BEKTOPOB

'Telelel A NOHATHSA

Bekrop, cyMMa BEKTOPOB, NPaBUJIO TPEYronbHUKA, MTPABKIIO NMapajuIenorpaMMa, NpaBHio MHOTOYTrOJIbHUKA, PA3HOCTh BEKTOPOB

IlnanupyemMble pe3yabTaThi

IlpenmMeTHbIe YMeHHS

YHHBepcalbHble Y4eOHble 1elicTBHS

VMEIOT MpUMEHSATb BEKTOPbI, HAXOAUTb CYMMY H Pa3HOCThb
BEKTOPOB, CTPOUTh CyMMY W Pa3sHOCTb BEKTOPOB

Ilo3nasamenvisle: TOHAMAIOT U UCTIONB3YHOT MATEMATHYECKHE CPEACTBA HATIAAHOCTH A1 WII-
JIIOCTPALIMU, HHTEPMpPETALMH, apry MEHTALHH.

Pezynamusnuie: yMetoT caMOCTOATENBHO IUIAHUPOBATh AIbTEPHATUBHBIE MYTH AOCTHXXEHUS LIENE.
Kommynuxamugnuvle: BbICTpauBalOT apryMEHTAlHUIO, Y4aCTBYIOT B JIMAJIOTE.

JTuunocminele: NPOABIAIOT CMIOCOGHOCTH K IMOLMOHAILHOMY BOCTIPUATHIO MaTEMaTHIECKUX 00b-

€KTOB, 3a/1a4, peUIeHUH, paccyKaeHU

OpraHnu3sanns npocTpaHcTBa

DopMbl paboThl

®ponTanbHas (D); unauBuayanbHas ()

O6pazoBaTenbHble
pecypckl

* 3aaHus U1 CaMOCTOATENbHOI paboTh

I 3Tan. AKTya/IM3aiusi OMOPHBIX 3HAHHIH

Llenb nesaTensHOCTH

3anaHus 1)1 CaMOCTOATENIbHOH paboThl

BbISBUTb ypOBEeHb
YCBOEHHS TeopeTH4Ye-
CKOFo Marepuaia

(®) 1. Pewtenue 3anau (ycmwo).

1) Haiigure BeKTOp X U3 YCIOBHS:

a) "MN+I=1T41?; 6) (E+;)+—EE'=A_5

2) S"npocrme BbIpa)KEHHE:

a) (Z—é + 613)+ E@; 6) (_E—}': + (FE“ + FQ))+ AA.

(H) 2. CamocTosarenpHas paboTa (nucemenno). Pabora BbINOIHAETCS Ha JIMCTKAX U CAAETCA YHUHUTEIO Ha [IPOBEPKY.
BapunanTt I

1. HauepTute 4eThipe nonapHo HEKOJIMHEAPHbIX BEKTOpaA X, V, z, {. [locTpoiiTe BeKTOp X+ y+z + f.

—_— — — —

2. Vnpocture BolpaxeHue: AB+ MP +CM + BC + PN.

1. HauepTuTe nsaTh MONapHO HEKOJUIMHEApHBIX BEKTOPOR 4, b,
2. Ynpoctute BolpakeHue: PO+ EF + AE + QA.

Il 3ran. PaboTa no yueOHHKY

Llenpb nesTenbHOCTH

CoBMecTHas IeATENbHOCTb

1

2

Pa3BuBaTh yMeHHS
paborars caMocTos-
TeJIbHO (MCMONb3ys

H/d)
1. Ucnonb3ys puc. 253, pa3obpathb C10KEHHE HECKOJIBKUX BEKTOPOB.
2. JlaTh MOHATHE O TOM, YTO CYyMMa HECKOJIbKMX BEKTOPOB HE 3aBUCHT OT TOrO, B KAKOM NOPSAKE OHM CKJIAABIBAIOTCS.




L1

Ilpoodonscenue maon.

1

2

TEKCT yueOHHKa,
pa3obparb HOBBIIi Ma-
Tepua)

3. Tlo puc. 254 B yuebHMKe PaCCMOTPETh NOCTPOEHHE CyMMBbI LIECTH BEKTOPOB.
4. OnpepenuTs, B YeM 3aKUI04aETCS [TPaBUIIO MHOTOYTOJIbHUKA CJIOXKEHHS HECKOTBKHX BEKTOPOB.

5. 3anucath B TETpaau paBUIO MHOrOYIOJIbHUKA: €CIU A, , A3, ..., Ay
+ A, A4, =44,
6. PaccMoTpeTs puc. 255 (a, 6).

[1pu croXxxeHHH HECKOJIBKUX BEKTOPOB CyMMa JaHHBIX BEKTOPOB MOJXKET ObITh PaBHA HYJIEBOMY BEKTOpPY, €C/IM Ha4yaso NepBoro BeKTopa
COBIIAJIaeT C KOHLIOM IIOCJIEHEr0 BEKTOpa

— IPOU3BOJIBHBIC TOUYKH MJIOCKOCTH, TO A4, 1Ay + A4, 2 Ay o+

III >Tan. MoTHBAUHMA K AeATEIbHOCTH

Llenb JACATCIBHOCTH

CoBMeCTHas JeATENLHOCTE

Jatb 3apanus, cno-
cobCTByOLIME MTOHU-
MaHMIO HOBOH TEMBI

(@)

— YT0 3HAYMUT U3 YUCIIA g BbIYECTD YUCIIO b?

— HaiiauTe BekTOp ¥ M3 paBeHcTsa: a) ¥ - AB=BC ;6) ¥—CD=MC.
— ChopMynupyiiTe mpaBuJio BEIYUTAHHS ABYX OTPULIATENIEHBIX YHCEIL.

— VKaxuTe BEKTOP, IPOTUBONONOXHBIH BekTropy AB, MN, KE .

— YIpOCTUTE BblpaXKeHUE: a) AB+ (—‘ﬁ); 0) MN + (—ﬁ); B) CD+ (—ET))
‘ IV sTan. YueOHo-no3HaBaTe/IbHast JeATeILHOCTD

Llens geaTensHOCTH

CoBMeCTHas JeATeNbHOCTD

BBecTu noHsATHE pas-
HOCTH BEKTOPOB H Ha-
YYUTb CTPOUTD pas-
HOCTb BEKTOpPOB

(D)
1. TIpeANOKUTh yYalMMcst caMUM chOpMYSTUpOBaTh Orpelie/ieHHe pazHocmu ByX BEKTOPOB.

2. JlaTb ornpeeyieHHe pa3HOCTH IBYX BEKTOPOB (opmynupyent yuumens): a-b.
3. PaccmoTpeTh 3a1a4y 0 MOCTPOEHHH Pa3HOCTH ABYX BEKTOPOB (puc. 256).
4. BeecTH NOHATHE BEKTOPA, MPOTHUBOIONOXHOIO JaHHOMY (puc. 257).

5. TIpoBecTH N0KAa3aTeNBCTBO TEOPEMBI O PA3HOCTH BEKTOPOB: A1 JIIOOBIX BEKTOPOB a M b crpaBeliiBO paBeHCTBO a —b = a + (—b).

6. Peuintsb 3a1a4y 0 NOCTPOEHHUH PA3HOCTH BEKTOPOB aub JpyruM criocobom (puc. 238)

Voran. Pemenne 3agau

Lenb 1eATenbHOCTH JlesiTenbHOCTb yUHTENs JlesTensHOCTD YHaIUMXCsl
1 2 3
CoBepILIEHCTBOBATh (/1) Ne762. E
HABBIKK PEILIECHUS 1. BbINONHUTD Ha OCKE U TETPAASX MPAKTHYECKOE Hano: AABC — paBHOCTOPOHHUI O CTOPOHOH a.
ananue Ne 755, 756. . Y — . — =7
3apad 381 B 5 Haiimu: a) IAB + BCI - 6) |AB+AC[ . ) ‘AB + CB, :

2 Pewnts 3anauy Ne 761 (bez uepmeofca)
3. Pemwnte Ne 762.

Puc. 1
4. Pemuts 3agauy Ne 766 no puc. 259 (yemuo). A ue

r) [B4-BC); m) [4B - 4C|.
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[Ipooonxcenue maon.

2

5. Pewints 3agauy Ne 764 (a) Ha Jocke u B TeTpajsx.

6. Pettnte Ne 765 u 772

Pewenue:
a) |ﬁ+§6‘=ﬁ=a.

6) IIpoBenem CDI| 4BuBD|| AC. 4BCD - napainenorpamm (Mo onpeaene-
HUIO) U cMexcHble CTOpOHbl AB = AC = a, 3Hauut, ABCD — pom0. [1o npasuiy

napasienorpamma AB+ AC = E, TO €CTh lA_é + A_(f! = ’E‘ =AD,

AD — nnaroHans pom6a, 3uaunt: AD =240, AO L BC v O — cepenuna BC.
W3 mpamoyronsHoro AAOC (£0 = 90°) no Teopeme INudaropa:

2 2 2 2 S
AP =AC - 0C = - 8] 22 -2 239 15 eem Aozfi:a‘/:,
2 4 4 4 2.

Aponz—‘/_=~/§

B) [IpoBenem DE| IBC u DE = BC. Torna HE"z Eé U @ = A_é (xaK rmpoTu-

BOJIeKaILHe CTOPOHBI Mapamienorpamma). Torna AB+CB=CD+ DE=CE,
CDEB — pomb no ctpoeHuto co ctoporoit a u CDEB = ABDC, 3Hauur, auaro-

Hane CE=AD = a\@.
r) Ilo npaeuity TpeyronbHHUKa: Ei + /Té = B_(f , 3Haquf, ﬂ - B_C" = —A_C.' s

T0 ects BA— BC = CA. BA~BC='@‘=CA:a.

1) Io npaBuy TpeyroibHHKa: AB+BC = A_(f 3JHAYMT, AB-AC = —1?6”,
TO eCTh E~%z6§. |E—:Té’ 'C_"B CB=a.
OTBeT: q; a\/g; av3;a a

Ne 765.
Bocnone3yeMmcs npaBuiamu:

Da+b=b+a;
2) [a+8)+c=a+(p+e), 24=0;

W TEM, 4TO A_B’ = —E‘i HallpyuMeEp, MpaBHUIO TpEyrolibHHUKA: A_é + Ej = A_C:' .

— — —_— —_— —_— -
— — R— — —_— —_— —_— —_— -

—_— —_— —_— D D — —_— D —— -

~ 4
i

iN;T
gi
N
N
N<
+

N
+

Sk
¢
+

S
§
O




Oxonvanue maoda.

Ne 772.

Mano: ABCD — napannenorpamm, X — nro6as TO4Ka MIOCKOCTH.

Loxazame. XA+XC=XB+XD.

Hoxazamenvecmaso:

XB = XA+ AB (Mo mpaBuIly TPEYTONbHUKA).

XC=XD+DC (no npaBuNy TpeyrojabHUKA).

ITonyuaem:

ﬂ+%=ﬁ+?ﬁ, XA+ XD+DC=XA+AB+XD. CpaBHUBas JIEBYIO
Y TIpaBY10 4acTH ypaBHEHHUS, [0JIyuaeM DC =A4B , @ 9TO ABNAETCA BEPHBIM

PaBEHCTBOM, TaK Kak DCM™M 4B u ’Fél = |Z§l (tak kak AB|| CD v AB = CD,

KaK I[MPOTHUBOJIEKAUIUE CTOPOHBI napajmenorpaMMa

VI stan. Utorn ypoka Pedurexcus

JIESITEJI!)HOCTI: YUHTETA

IICXTCJ'ILHOCTL yyaluxcs

(D/H)

— Hcnone3ys kakue npaBuia, MOXHO HalTH CyMMy JBYX BEKTOPOB, TPEX
u 6osiee BeKTOpOB?

— Kak Haiiti pasHocTb BeKTOpOB?

~ CocTaBbTe CUHKBEHH K YPOKY

(M) HomamHee 3amanue: Ne 760, 774, 757, 764(6), 767

Ypok 7. Tema: YMHOXEHHE BEKTOPA HA YHUCJIO

Heﬂb ACHATEIBHOCTH COSIIaTb YCi10BHA 471t BBEACHHS TOHATHUA YMHOXEHUA BEKTOpPA HA YUCIIO; I paCCMOTPEHHUA OCHOBHBIX CBOKCTB YMHOXEHHA BEKTOPA

yuuTeJis Ha 4YHUCJIO

TepMuHBI # NOHATHS | BEeKTOP, KOJIMHEAPHBIE BEKTOPbI, COHAMPABJIEHHBIE, TPOTUBOINOJIONKHO HAMPABIEHHDIE

IInanupyemble pe3yJibTaThI

Hpen.we'rﬂ bl€ YMEHHHA

YHuBepca/jibHble y4eOHbIe el CcTBHS

I

2

VYmeroT HpMMéHﬂTb BEKTOPbI, HAXOOHUTb BEKTOP, KOTOpb[I‘/'I 1Tlo3nasamenvhoie: YMEKT CO34aBaTh, MIPUMEHATL U npeo6pa303513a’rb 3HAKOBO-CHMBOJIMYECKHE
Gonbllie UAx MEHbBIUE TaHHOI0 BEKTOPA B HCCKOJIBKO pa3 cpeacTea, MOICIIH U CXEMbI 11 pELUCHUS y*{e6m>lx W MTO3HABATCJIBHBIX 3aJa4.

Peey/vzmueubze YMEKT OCYWECTBIATh KOHTPOJIb 10 pe3yJibTaTy U cnoc06y JEHCTBUI Ha ypOBHC
I'lpOl/BBOJ'!bHOFO BHHMAHHA H BHOCHTDH HCOGXOIIPIMBIC KOPPEKTHUBBIT ™" =n == - & === *-




uC

IIpodonyxcenne maia.

1 2

Komynuxamu(mwe: BBICTpAWBAKOT apryMCHTALlIO, YHACTBYHOT B JHAJIOrE.
Jluynocmineie: NPOAB/AKOT KPEATUBHOCTH MbILIEHUS, MHULIMATUBHOCTDL, HAXOAYHUBOCTb, aKTHBHOCTH
[pH pCIICHHHU rCOMCTPHUYCCKHX 3aaa4

OpraHu3anus IPoCcTPaHCTBA

Dopmbl pabdoThl

®pourtansHas (D); naphas (I1); nnausuayansHas (M)

O6pa3oBaTenbHble
pecypcenl

* 3amaya s napHoii paboTsl;
* 3a7laHus AJs POBEPOYHOI paboThl;
* YepTexH JUIS 33134

I 3Tan. MoTuBanusa K AeATEeJILHOCTH

Ilenb AeATENbHOCTH

[TocTaHoBKa yueOHOH eATeNbHOCTH

Jats 3aga4y, npueo-
aduyro K GopMyiu-
POBKEe HOBOI1 TEMbI

Temy ypoxa na docke modcHo He nucame. Tlocne pewenus 3a0auu yuawyuecs Mo2ym camu ee cd)opMyﬂupoeamb

(IT) Pewuure 3anauy.

Jlozaka ABKETCS NPAMOJIMHENHO C HEKOTOPO# CKOPOCTBIO V M OOTOHSET IUIOT, IJIbIBYLUMI B TOM € HalpaBleHUH CO CKOPOCTBIO

B TPH pa3a MeHbLIel CKOPOCTH NoJAKK. HaBcTpeduy UM ABHAKETCS KaTep CO CKOPOCTBIO B ABA pa3a MeHbILE ckopocTH noaku. Cuenaiite
PUCYHOK K 1aHHOM 3ajade

I sTan. YyeO6HO-1m03HABATEALHAA XEATEJILHOCTDL

Llenb nesTenbHOCTH

CoBmecTHas 1eATEIbHOCTD

BeecTu noHsTHE YMHO-
’KEHUS HEHYJIEBOTO
BEKTOpa Ha YHCJIO

(@)
1. OnpeneneHue npou3sBeieHUs BEKTOpA Ha YKUCII0, ero obo3HaveHue: ka (puc. 260).

2. 3anuck B TETpagsX:
1) npousBeaeHue MmobOro BeKTopa Ha 4MCII0 HYJIb €CTb Hynesou BEKTOD;

2) ans moboro yucna k u moboro BekTopa a BEKTOpbI @ U ka KOJUTMHEapHBIE.
3. OcHOBHbIE CBOHCTBAa YMHOXEHHUA BEKTOpa Ha YMCJIO:

Hns mo6b|x urcen k, / U MOOBIX BEKTOPOB a, b CrpaBeMJIMBbI PABEHCTBA!
1) (kl) a= k(la) (coquaTeanbm 3aKOH) (puc. 261);
2) (k+ I)a ka + la (nepsbm pacnpenenuTesbHbli 3aKoH) (puc. 262);

N k(a + b )= ka + kb (BTOpOIi pacnpeneMTeNbHBIIN 3aKOH) (puc. 263).

[IpumeyaHue. PaccMOTpeHHbIE HAMU CBOMCTBA ACHCTBHI HAl BEKTOPAMH TO3BOJIAIOT B BHIPAKEHHUSIX, COAEPHKALIMX CYMMbI, pa3Ho-
CTH BEKTOPOB M NPOU3BEIEHHS BEKTOPOB Ha YHCJIA, BBIOIHAT MPEOOPA30BAHUA M0 TEM K€ NPABUJIAM, YTO U B YHCIOBBIX BBIPAKEHHUAX.
Hanpumep:

| p=2(a=-bt(c+a)-3(b—c+a)=2a-2b+cta—-3b+3c—-3a=-5b+4c

III sTan. 3akpennenue H3yueHHOro marepuana. Peiuenue 3agau

Lenb gesTeIbHOCTH

CoBMeCTHasl IeATEAbHOCTD

COBepL[IeHCTBOBaTb
HaBbIKH pEeILICHUA
3agay

(D)

1. Boinonnurs npaktuyeckue 3apganus Ne 776 (6, r, o), 777.
2. Pewnts 3agauu Ne 779, 781 (a, B) Ha tocke U B TETpaAsX.
3. Pemuts 3anauy Ne 780 (6)




ITpoooaxcerue maoa.

IV stan. Pemenune 3agau

‘ Lleab NeATeNbHOCTH JeaTeTbHOCTD yuuTeEs JeaTensHOCTb yuaumxcs
1 CoBeplueHCTBOBATh (D/N)
HaBbIKH peleHHs 1. BbinonHUTE NpakTHYeckoe 3anaHye Ne 756.
3amay’ 2. Pewuts 3agauy Ne 766 no puc. 259 (ycmno).
3. Pewiuts 3anauy Ne 764 (a) Ha 1OoCKe U B TETpaIsX. | Ne 764.
Pewenue:

a) (4B + BC = MC) - (MD — KD) = (4B + BC) + (MD — MC) - KD =
=(AC+ CD)—KD =AD - KD = AD + DK = AK.
OtrBeT: AK

4. Peumnth Ne 765 u 772.
5. Perints 3aa4d 1o roroBbIM YepTeKaM:
1) B Hano: ABCD — napannenorpamm,
p AB=a,AD =b . Boipazump depes aub

—_— — — — —

Bektopsl BC,CD, AC,0C, OA.
) ‘b Puc. 1

2)p E - Hano: ABCD — npsamMoyroJibHUK,
Fip ; DA=a,DC =b, E - cepenuna BC,
: b FeAB,AF:FB=3:2, P—cepenuda BO. .

Buipasume uepes awub BEKTOPbI LTE, B_1<:,

a O

A D o
Puc. 2 OP, PE, FE.

3) B C lano: ABCD — tpaneuus,
o DC=GDi=5BC=4D.

A D Buipazumyv vepe3 au b BEKTODbI
Puc. 3 — . — —
- DB,CA, BO,OC.
6. PewinTh 3agauy Ne 782 Ha nocke M B TeTpaasx.
7. Pernts 3agauy Ne 802 Ha nocke U B TeTpagix:
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Oxonyanue mabn.

V stan. CamocTonTenbHas pabora

Iens neaTenbHOCTH

3apaHus Ui CaMOCTOATENBHON paboTbl

ITpoBepuTh ypoBeHb
YCBOEHHs Marepuasia

(K1) INpoeepouHas paboTta ¢ caMonpoBepKoil. (Vuumens 3apanee 20mogum npasunsHsle omeemst.)

1) MocTpours: a) 55;6)25;3) %6+25;r)25—%5 (puc. 4). 7 .
b
: ' ) Puc. 4

2) [an napamnenorpamm ABCD. [TocTpouTb BEKTOPBIL: %E —%C_"A —-—5—5,2

VI 3Tan. Utoru ypoka. Pednexcus

JeATenbHOCT yuuTens . JlesATeNBHOCTh YYaIuXcs
(®/N) v () domauiHee 3agaHHe: MOBTOPUTL MaTepHal MyHKTOB 76—83; oTBeTUTD
— YT0 HOBOIO y3HAIIH Ha Ypoke? Ha Bonpockl 1-17, c. 208-209 yuebHuka; peiunTh 3anaun Ne 783, 804, 775,
— Chopmynupyiite Tpu Bonpoca o ypoky 776 (a, B, €), 781 (6), 780 (a)

Y pok 8. Tema: IPUMEHEHHE BEKTOPOB K PEHIEHHIO 3AJIAY

Ilen nesiTe1bHOCTH
yuHuTe s

Co3zparsb yCnoBus IUis TOro, YyTOOBI HA KOHKPETHBIX NMPpUMEpPax NoKasaTtb MPUMEHEHHUE BEKTOPOB MPH peUICHHH r€OMETPHUECKHX 3aa4,
s 06yquux PECWCHUIO 3a1a4; cnocobcTBOBaTh Pa3BUTHIO JIOTHYECKOI0 MbILLIJICHHA Y4YallUXCs

Tepmuubl 1 noEATHA | BekTopsl _
InanupyemMble pe3yIbTaThbl
IIpenMeTHbIe yMeHHS YuupepcajibHble yueOHble AeiCTBHS
Y MeT NpHMeHATh BEKTOPBI NPH pEILEHHH 3aJa4 Ilo3nasamenvrvie: yMeroT c034aBaTh, MPHMEHATh U MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOIHYECKHE

CpeACTBa, MOJIESIH M CXEMbI AT pelieHus y4eOHbIX U I03HAaBaTeNbHbIX 3a1a4.

Pezynamusnpie: yMerOT OCYILECTBAATD KOHTPOJIb [0 PE3YbTATy U CNOCOOY NeHCTBUI Ha ypOBHE
NPOU3BOJILHOTO BHUMAHHS ¥ BHOCHTb HEOOXOAUMBIE KOPPEKTHBBI.

Kozwuyuuxaniueubze: BbICTPaHBAIOT apryMEeHTALHIO, y4acTBYIOT B JUaJIOTe.

Juynocmupie: MPOSBIAIOT KPEATUBHOCTD MBIILIEHUA, HHUHHATUBHOCTb, HAXOTYUBOCTh, AKTHBHOCTD

pU pEIICHUU Nr€OMETPUYECKUX 3a4a4

®opmbl paboTel

Oprasu3anis NpocTpaHcTBa
®ponTtansHas (P); unauBuayansHas (M) '

OopaszoBaTtensHubie
pecypcsl

* 3aflaHu1A Ui CaMOCTOATENbHOM paboThi




£

Oxonvanue maba.

I 3Tan. AKTyaJu3anHA ONOPHBIX 3JHAHKHA yYaIInXCH

Llens nesTenbHOCTH

CoBMecTHAs JeATEIbHOCTh

BuISABUTH TPYAHOCTH,
BO3HHUKILHE MPU BBI-
MOJTHEHHUHU TOMALIHETr O
3aJaHus

(D/N)
1. O6cyauTh BOMPOCH! yYaLKXCs MO BBIMOMHEHHIO JOMAILHErO 3aAaHus.
2. CaMOCTOATEIIBHO BHITOJIHUTE 3aJaHUA C OCHEeYIOLIUM 00CYKIEHHEM.

1) Vaopocrure Bblpa)KeHlde MN + KE - Z\.’ BA-KB+EC.
2) U3 ycioBus DM ~EF + ED+MK + x = PK - PC + FA Haiigure BEKTOp X . x.

3) B tpaneuuu ABCD AB || CD, AB = 3CD. Beipasute yepe3 BEKTOPhI m=DA u n=DC BEKTOPBI AM u MN rae M- cepeanHa

BC, a N — Touka Ha cTropoHe 4B, Takas, yTto AN : NB.
3. 3an0ONHUTH NPOMYCKH MPH PELLEHUH 3aAA4HU:

z Hano: ABCD — napannesniorpamm, £ € AB,AE: EB=3:2, a= AE, b=AD.
E —_— — -
pd Buipazums: AOu CE uepes aub .
A
Pewenue:

A5'=%A_C'.,A_(,'.=5+l;, TOorga 40 =

&=§+ﬁ. Taxkkak AE : EB=3 :2,10 EB=... AB, no3tomy BE= ... cJieloBaTENBHO, &=

II 3Tan. PaGora mo yue6HHKY

Llenb aesTensHOCTH

CoBMecTHas OeATENbHOCTD

CoBeplueHCTBOBaTh
yMeHHe paboTaTb ca-
MOCTOATENbHO (Hc-
MOJNB3ys yueOHHK,
pa306paﬁ; 3aJda4uu
Ha MPUMEHEHHE BEK-
TOPOB)

(D) :

1. JIaTh NOHATHE O TOM, YTO BEKTOPHI MoryT UCTOJIB30BaThCS AN pELIEHU reOMETPHYECKHX 3a1a4. PacCMOTpeTh BCHOMOTaTeIbHY 10
3ajgauy (m. 84, c. 208).

2. Pazobpats no puc. 264 peweHue 3axauu | ¥ 2 B yuebHUke Ha c. 204

III 5Tran. Pemienue 3agau

Lenb AEATETBHOCTH

CoBMeCTHad AeATENIbHOCTh

COBCpLIJeHCTBOBaTb
HaBbIKHX PCLICHHA
3agav

(o/1)
1. Pemuts 3agauy Ne 784 Ha fgocke U B TeTpaasx.
2. Pemunth 3agauy Ne 786 Ha 1oCKe H B TeTpajsx

IV stan. Hroru ypoka. Pedaexcus

ﬂeﬂTeHbHOCTb YUYHUTEA ) ﬂeﬂTeanOCTb ydyalmuxcs

(D/1)

— 3apaiite TpU BOMpoca Mo YPOKy

(1) JomaiuHee 3aganue: Ne 785, 788




v

Ypok 9. Tema: CPEJJHAS SIMHUSA TPAIIELTUHN

I{ens nesiTeIbHOCTH
yuHTe s

Co3paTthb ycnhoBUsa 4jisl BBEACHHS MMOHATHA CpeIlHCﬁ JIMHHH TpaneuHH U JOKa3aTeJIbCTBA TEOPEMBI O cpenHeﬁ JIMHUH Tpaneunu

TepMUHBI H NOHATHS

Tpaneuus, cpeaHsAs JIUHUS

I[InanupyeMseie pe3yJabTaThl

IIpeameTHbIEe yMEHHS YuinBepcanbHble yueGHbIe AeicTBHSA
VYMeT NpUMEHSTb BEKTOPBI [PH JOKA3aTeNIbCTBE TeOpeMbl | [lo3nagamenvruvle: yMEIOT YCTaHaBIMBATh NPUYUHHO-C/IEACTBEHHBIE CBA3H, CTPOUTD JIOTHYECKOE
0 cpeAHEl JTMHUM Tpaneuuu paccyaeHue, AesiaTh YMO3aKIIOYeHHS, BbIBOJBI.

Pezynsimusnubie: yMEIOT OCYIECTBAATh KOHTPOb 10 Pe3yJbTaTy i Cnocoby AeiicTBHIl Ha yPOBHE
NPOU3BONILHOI0 BHUMAHUA W BHOCHTh HEOOXOAUMBIE KOPPEKTUBBI.

KommyHuxamuegnvle: BBICTpaUBalOT apryMEeHTaLUMIO, Y4acTBYIOT B AHAJIOTE.

Jluunocmusie: NMPOSBNAIOT KPUTHYHOCTD MbBILLICHUS

OpraHu3anus NPOCTPAHCTBA

®opmbl paboThl

®poxranbHas (P); uHAMBUAYanbHas (1)

O6pa3zoBarenbHble
pecypcbl

* 3azaHus 1A HHAUBUAYAJIBHON paboThl

I aTan. AkTyann3anus 3HaHHI y9amuxcs

Lens neATenbHOCTH

CoBMecTHas HOesTe/bHOCTh

BbISBUTE TPYIHOCTH,
BO3HHKILLIHWE NPH BbINOJ-
HEHUHU TOMALIHEero 3a-
JaHHA

(O/H)

1. O6cyauThs Bonpockl yyalMxcs Mo AOMAIIHEMY 3aJaHUIO.

2. OTBETUTDb Ha BOMPOCHI:

1) Kakure BeKkTOphI Ha3bIBAOTCA KOUTHHEApHBIMU? M306pa3uTe Ha pUCYHKE COHAMpaB/IeHHbIE BEKTOPHI M POTHBONOJIOKHO Hanpas-
JIEHHbIE BEKTOPBI.

2) Kakoit BekTOp Ha3blBaeTCsA MPOU3BENEHUEM JAHHOrO BEKTOpA Ha AJaHHOE YHCiI0?

3) MoryT Jit BeKTOpbl @ U kg ObiTh HEKOJUTHHEAPHBIMH?
4) ChopMynupyiite OCHOBHbIE CBOHCTBA YMHOXEHHS BEKTOpA HA YUCIO

Il 3tan. M3yuenne HOBOro marepuasa

Llens nesTeNnbHOCTH

CoBMeCTHaA JEATENBHOCTD

Beectu nonsrtue cpel-
Hell TMHUK TpaneuvH
1 JI0Ka3aTb COOTBET-
CTBYIOLLYIO TEOPEMY

(o)

1. OnpeneneHue Tpaneuuu. Buasl Tpaneumii.

2. OnpeaeneHue cpegHeR JIMHUU TparmeumH.

3. JlokaszaTenbCTBO TEOPEMBI O CPEAHEH JIMHUY TpaNeLUHH (HPOBOOUM YYUMENs).

Ipu pokaszaresibCTBE TEOPEMBI LIENecO00Pa3HO UCNOJIb30BATh PE3YIBTAT 3a/auH 2, pellleHHON Ha NpeablAy1UEM YPOKe




ST

ITpooonxcernue maoa.

III >ran. Pemienne 3agay’

Lienb neATenbHOCTH JeAaTenbHOCTh YUUTENA HearenbHOCTh yUaluxcs
1 ~ 2 3
CoBepLieHCTBOBATh (/1) Ne 793.
HaBbIK pellIeHus 3a1ay 1. Pewuth Ha J0CKe M B TeTpaasx 3anavy Ne 793. B Hano: ABCD — tpaneuus, AB=13 cm, CB=15cM,
M Pupcn =48 cM, M — cepenuna AB, N — cepennna CD.
Haiimu: MN.

4 D Puc |
Pewenue:

-2. Pewuutnb 3amauy Ne 795.

1) Papcp=AB+BC+CD+AD, P=48 cM, AB =13 cm, CB = 15 cM™, 3HauuT,

BC+AD+ 13+ 15=48; BC+ AD =48 -28; BC + AD = 20.

2) CpeHsas TUHUA TPaIlELMU PaBHa NMOJIyCyMMe OCHOBAHM, 3HAYHT,
BC+A4D 20

MN=—-—=—=10cMm.
2 2

OTtBeT: 10 cMm.

Ne 795.

Llano: OKpyxHOCTb ¢ LEHTPOM B Touke O,

AB — nuaMeTp, a — KacaTeslbHas K OKPYKHOCTH
(xacaercsa B Touke E), BD 1 a, AC L a, AC =18 cm,
BD=12cwm.

Haumu: AB.

Pewenue:

1) KacatenipHast K OKpY)>XHOCTH MEPHEHIUKYIAPHA PAAHYCY, IPOBEIEHHOMY

B TOYKY KacaHus, noatomy OF | a. _

2)AC 1L au B 1 a, 3sHauut, AC || BD, To ects ABCD — Tpaneuus. ‘

3)OE L a,AC 1 a, BD 1 a,3nauur, OE || AC || BD u 40 = OB (xax panuy-

Chi), 3HauuT, no TeopeMe Paneca CE = ED, a 310 o3Havaer, uro OF — cpen-

HsA JTMHUA Tpaneuny ABCD. .

4) Cpennss nuHus Tpaneunu ABCD paBHa 1oJlyCyMMe 0CHOBaHHH, MO3TOMY

AC+BD _18+12 30 _ 15 (cm).
2 2 2

5y OE = 15 cm u OF — panuyc, 3Ha4uT, auametp AB=2 - OE=2 "' 15 =30 (cM).

OTtBeT:30cCcMm.

OF =
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Qronyanue maoa.

1 2

ry

J

3. Pewnts 3agauy Ne 799 Ha gocke u B TeTpanax

Hano: ABCD — paBHoOeapeHHas Tpaneuus,

E/ P S r
[ }\ AB=CD, BK 1 AD,KD =1.
. »l m I :
P 5 Haiimu: cpeaHion JUHHIO.
Pewenue. Puc. 3

1) EF — cpeanas nunus tpaneunu, EF N BK =P, EF " CM =S5 (CM 1 AD).
2) IMycts KM = a, Toraa BC = a (tak kak KBCM — npamoyronbHuk). [lycTs
AK = b, Torna MD = b ( torna AABK = ADCM no runotenyse AB = CD

v ocTpoMy yriay LA = £D).

3) B AABK EP — cpenHss nuHus, 3Hauut, EP = i b.

—_ N

4) B ADCM FS — cpenHss THHHUA, 3HAUYHUT, FS = Eb. EF || BC, 3Hauur,
PS | BK, PBCS — npamoyronbhuk, PS = BC =a.
5) EF=EP+PS+ SF= —12~b+a+ %b='a‘+b=KM+MD=KD=7.

OrBeT:7

1V 3tan. Urorn yp

oka. Pednexcus

JeATeNsHOCTb YUHTeIs

ﬂeﬂTeJ’IbHOCTb YHalmuxcsa

(®/N)
— Yro HOBOro y3Hanu Ha ypoke?
— CocTaBbTe CHHKBENH K YPOKY

(M) JomawHee 3aaaHue: peintsb 3agauu Ne 787, 794

Y pok 10. Tema: CPEAHSSA JINHUS TPAITEDUH

Ilens pesrensuocrn | Co3paTh YCNOBUA AJIs OPraHU3auMy U NPOBEAEHUS Y NPaKHEHHE HA OCHOBE MCIIOJIb30BAaHUA MOHATHSA CpeAHel TMHUK TpaneuUu U J1o-
yuHTE IS Ka3aTeAbCTBA TEOPEMbI O CpEAHEN JTMHUH TpaneLuH

Tepmunusl 1 nousitusa | Tpaneuus, cpegHss AUHUASL

ILlnanunpyembie

pe3yabTaThi

IIpexMeTHbIE YMEHHSA

YHuBepcaabHble yueGHbIe qelcTBUS

VYmeroT NMPHUMEHATH BEKTOPHI [PU JOKA3aTCIBCTBE TeOpCMbl
(o] cpem{eu JIMHHUHK Tpaneuuu

Ilosnasamenvruie:
paccyxaeHHe, felaTh YMO3aKItoueHH s, GOpMYIHPOBATh BHIBOADI.

Pezynamuasnvie; yMEIOT OCYUIECTBIATh KOHTPOJIb 110 pe3yJIbTaTy H cnocoby fAeicTBHIt Ha ypoBHE
NPOU3BOJLHOI0 BHUMaHHA Y BHOCUTH HEOOXOIUMbIE KOPPEKTHBBIL. '
KommynuxamugHbie: BbICTPaUBAIOT apryMEHTALHMIO, YHacTBYIOT B IMaJlore.

Jluunocmuble: NPOSBAAIOT KPUTHYHOCTD MbILIJIEHHUSA

YMEIOT YCTaHAaBIUBATh NPUYUHHO-CJICACTBCHHBIC CBA3H, CTPOHUTH TOFHUYUECKOEC




LT

TIpodondicenue maon.

Opranu3anusi NPoCTPAHCTBA

dopmsl paboThI

dponTtanbHas (D); mapuas (I1); uaauBunyansHas (M)

O6paszoBarenbHble
pecypchi

* 3agaHus s CaMOCTOATENBHOM paboTsl

I sTan. AKTyaiu3anus 3HAHHH yuamuxcs

Llesib geATeNbHOCTH

JleATeNnbHOCTD YUMTENSA '

)_IC}ITCJIBHOCTB ydaluxcsa

| BLIABUTE TPYAHOCTH,

BO3HUKINHE [P BbI-
MOJIHEHHH JOMALIHEero
3aJaHus; ONpeaeTHTh
YPOBEHb BIaJECHHA
yueOHBIM MaTepHaIoM
NpY pelieHUH 3a1a4

(D/H)
1. OTBeTHTE Ha BOMPOCHI yUAIMXCA 10 JOMALIHEMY 3a/IaHHIO.
(1)
2. OpraHu30BaTh BbINOJHEHHE CAMOCTOATEILHOH PaboThLI
¢ caMonpoBepKoi. (Vuumens 3apanee 2omogum Kopomxoe
peuierue.)

Bapuanrtl
BeIcoTa, IpoBeIEHHAs U3 BEPLIMHBI TYIIOTrO YIJla paBHO-
OeapeHHO# Tpaneuuu, 1eauT 6oNbllIee OCHOBAHKE Tpare-

" L[MM Ha J1Ba OTpPe3Ka, MEHBLIMI H3 KOTOPBIX paBeH 2 CM.

Haligute 60bliee OCHOBaHUE TpANELHH, €CITH €€ CpeaHAA
JIUHUA paBHA § CM. :

Baprmanut II
BbicoTa, npoBeieHHas U3 BEPLUIMHBI TYNOrO yrjia paBHO-
6enpeHHOIt Tpaneuuu, AeTUT CPERHIOIO JIMHUIO Tpaneury
Ha OTpe3KH, paBHbIe 2 ¢cM H 6 cM. Haiinute ocHoOBaHHE
Tpaneu1u

Kpamxoe pewenue:

B C

/ \
A H E D
Puc. 1

BapmantlI

1)AH=ED =2 cwm.

2) MN = % (BC + AD) =8 cm.

3)BC+AD = 16 .

4) BC = HE, snauut, BC=x, tornax +2 +x+2 =16, x = 6, 3Ha4MT,

BC=6cm, AD =10 ¢cm.
OTBeT: 10 cM.

B C

/T TN

Puc.2 D

A

OTtBeT: 12 cM

Bapuaut II

1) IlycTe BBICOTa U3 BEpILHHBI B niepece-
kaet MN B Touke £, a u3 BepiunHbl C —

B Touke O.

2) Torma ME = ON =2 cM.

3) BC=EO=4cwm.

4) AD =12 cm.

II 3tamn. Peurenne 3agau

Llenb JeATeNbHOCTH

JlesTeNnbHOCTb YYUTENA

HeHTeHbHOCTb yyaunxcsa

2

3

CoBepuUIEHCTBOBATD
HaBBIKH pelleHUs
3anay

(IT) Peurnte Ne 809

Ne 809.
B C
a a
30°,
A

Puc. 3 D-

Hano: ABCD — tpaneuns, ZA = 90°,
£C=120°,AC=a,CD=a.
Haiimu: cpeaHI010 TMHUIO TPaNeUUH.
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Oxkonyanue maba.

Pewenue:

1) £C = 120°, 3Hauut, £D = 60°, Tak kak ZC + £D = 180° (xaK BHyT-
peHHHe O,D,HOC’fOpOHHHC npy napajuieNibHbIX npsambix BC, AD u cexymeﬁ
CD). '

2) AACD paBHo6enpeHHbii, Tak kak AC = CD, 3Hauut, LDAC = 2D = 60°,
T0 ecTb A4CD — paBHOCTOPOHHHUII TPEYTrOJIbHUK (TaK Kak Y HEro Bce yribl
paBHbl), AD = a.

3) AACD = 60° (no n. 2), ZBCD = 120°, nostomy LACB = 60°.
Paccmotpum A4BC: £B = 90° (no ycnosuio), ZACB = 60°, 3HauuT,

ZBAC=180°-90° - 60°=30°, BC= %AC = —lz—a, TaK Kak B [pAMO-

YTOJIbHOM TPEYroJIbHUKE POTHB yriia B 30° I€XHUT KaTeT, paBHbii Mojo-
BHHE TMIIOTEHY3bl.

4)BC= -;-a-, AD = a. CpenHss AUHUSA Tparneuud paBHa MoJlyCy MMe OCHO-

. BC + 4D )
BaHUI, TO €CTh 5 = =S-=ga

OTBerT: E—a
4

III 3tan. Utoru ypoka.

Pednexcus

ﬂCﬂTeﬂ BHOCTb YUHUTENA

JeaTenbHOCTh yualuxcs

(D/NA) (M) DomamHee 3ananue: Ne 804,796

— Kaxoli sTan ypoka 6bu1 s Bac Haubonee TpyaHsiM? [Touemy?

I'TABA X. METOJA KOOPJHHAT
Ypoxk 11. Tema: PA3JIOXKEHUE BEKTOPA ITO IBYM HEKOJIJINHEAPHBIM BEKTOPAM

I_Iem. AeATECIbHOCTH Co3patb YCAOBHA U1 AOKAE3aTEIIbCTBA JIEMMbI O KOJUTHHEAPHBIX BEKTOPAX H TCOPEMBI O Pa3jiOKEHUHU BEKTOpPA MO ABYM HEKOJUTHHEAP-

YUHTEAA HBIM BEKTOpaM

Tepmunb! u nouaTHa | JlemMMa, pasfioxeHue BeKTOpa
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lIpodonxcenue mabn.

Ilnanu pyeMbi€ pe3yJjabTaThl -

l'[pezlme'mue YMCHHA

YHuBepcalbHble yueGHbIe JelicTBHS -

YMCK_)T MPHAMEHATD BEKTOPBI IPH A0KA3aTCJIbCTBE TEOPEMBI
0 pa3JIoKEHHH BEKTOPA MO IBYM HEKOJUIMHEAPHBIM

BEKTOPaM

Io3nasamenvuble. yMEIOT yCTaHABIMBATD IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTD JIOTHYECKOE
paccyX/IeHHUe, AeaTh YMO3aKIFoueHHs, GOPMYJIHPOBATh BHIBOJBI,

Pezynamusnuie; 0CO3HaHHO BNaJICIOT JTOTHUYECKUMH ASHCTBHAMHE ONpeae/icHus NOHATHiA, 0606-
Li{eHHs, YCTaHOBJIEHHUSA aHAJIOTHIt.

KommynuxamugHwie: BLICTPAUBAIOT apryMEHTaLHIO, YHaCTBYIOT B AUasiore.

JluynocmHuueie. NPOSBASAIOT KDUTHHHOCTD MBILLIEHUS

Opraﬂmaunn IPOCTPAHCTBA

@opmbl paboThl

®ponranbHas (P); unauBHAyanbHas (M)

OO0pa3zoBarebHble
pecypchl

. ‘—IepTexcu And 3aJa4

I 3Tan. AKTya.l'lH3a[lllﬁ 3HaAHHU# YUaLHXCH

Henb AeATENLHOCTH

CoBMecTHas AeATelbHOCTh

" BBIABHTB TPYAHOCTH,

BO3HHUKIUHKEC y yUHaLUNX-
CA MPH BBINOJIHEHHUH
JAOMAalIHEero 3aaaHusa

(D/N)

1. OTBETHUTH HA BONPOCH! yUYaLMXCH.

2. O6cyauTh BBIIOJIHEHHE AOMALIHETO 3aJaHUsA (Oea YUeHUKa y 00CcKu).

3. YCTHO peluuTh 3a/1auy 110 3apaHee 3aroTOBJIEHHOMY Ha JIOCKe YepTexy.

Hau napannenorpamm ABCD ¢ auaroHansamu AC u BD, nepecekatomumucs B Touke J, a Takoke oTpe3kd MP u NQ, coequHsoumMe co-
OTBETCTBEHHO cepeauHbl cTopoH AB u CD, BC u AD. Tpebyertcs BbIpa3uTh:

1) BexTOp AC uepe3 Bektop A0 ;
2) BEKTOp NC yepes BEKTOp EE‘;
3) BekTOp NE Yyepes BEKTOp E;

4) pexkrop MP uepe3 Bektop PO. .
—~ MoOxHO /1 1A 060 Napsl KOJUTHHEAPHbIX BEKTOPOB M0A00paTh TaKoe YHUCII0, YTO OAHH U3 BEKTOPOB Oy €T paBeH npouasenenmo
BTOPOr0 BEKTOpa Ha 3TO 4ucjo?

II 3Tan. I/Iayqelme HOBOM TeMblI

enb nesTenbHOCTH

CoBMecTHas AeATeIbHOCTb

1

2

JokasaTb ieMMy
4 TeopeMy O pa3zJjio-
JKEHUU BEKTOpa

()

1. @opmyMpoBKa JIEMMbI 0 KOJUTHHEAPHBIX BEKTOpax.

J/1 nOHUMAHUA y4auuMHUcs GOpPMYJIMPOBKH JIEMMBI M0JIE3HO 0OCYIUTh, BO-NEPBbIX, MOYEMY BaXKHO YCIOBHE K, BO-BTOPbIX, Oy JeT U
BEPHO YTBEPHJICHHE, €CITH PACCMATPHBATE IPOU3BOIIbHbIC (B TOM 4MCJIE M HEKOJUIMHEAPHbIE) HEHYJIEBbIE BEKTOPBI.

2. JokazaTenbCTBO JIEMMBL.




v

Oxonuanue maba.

2

3. PeweHue 3amaun mo yeprexy napamuienorpamma ABCD, BBITIONHEHHOMY Ha BOCKE. (Tem cambim MONCHO ROOBECHU YHAUSUXCA K MbIC-
JIU O 603MOICHOCMU BLIPANCEHUA GEKMNOPA Yepe3 08A OAHHLIX HEKOLTUHEAPHBIX GEKMOpA.)
Touku M u Q — cepenuHsl cTopod AB u AD napannenorpamma ABCD. Boipazure:

— BEKTOP AC qepes ABn AB;
— BEKTOD AC qepes AMu Aé;
— BEKTOp BD 4yepes BMu gé ;

— BEKTOp BC yepes BDuBM .
4. PaccMOTpeHHE TEOPEMbE O Pa3fOKEHHH BEKTOPA MO ABYM JaHHBIM HEKOJTMHEAPHBIM BEKTOPAM. (Hone:mo obpamums gHuMmanue

HA ponb 1emMMbl 8 JoKazamenbcmee.)

III sTan. 3akpensnenne H3y4eHHOI TeMbl

[enb nesrenbHOCTH

CoOBMECTHas AeATeNIbHOCTh

COBepLUeHCTBOBaTb
HaBbIKH PCLICHUA
3aaa4

(@)

Pewiuts Ha fOCKe U B TETpaaaxX:
1. Ne 911 (a, 6); 912 (6, B).
2. Ne 915 (no roroBomy deptexy) U 916 (a, 6)

IV sran. Uroru ypoka. Pednexcus

HearenbHocTh yuyurens JeaTenbHOCTb YHaluXcs

(/1)

— INonBeaurte utor ypoka.
— CocTtaBbTe CMHKBEIHH K YPOKY

(1) Homaiuuee 3anaHue: Ne 911 (B, 1), 912 (k, €, 3), 916 (B, I)

Ypok 12. Tema: KOOPIUHATBI BEKTOPA

ue.l’lb RCATCJIBHOCTH

yYHTeIs

Cosznarb YCIIOBUSA JI1 BBEAECHHUA TIOHATHI KOOpAHHAT BEKTOpa, CYMMbI H Pa3HOCTH ABYX BEKTOPOB

TepMuUHBbI ¥ NOHATHA

BeKTOp, KOOpAHWHATBI BCKTOpAa, METOA KOOPpAUHAT

Hnannpyemue pe3yabTarbl

IIpegmerHble yMeHUSA YHHBepcaabHble yueOHble JeHCTBHA

Bnaneror 6a30BbIM MMOHATHIHHBIM anmapaTrom IHosnasamenvhoie: YMEKT yCTaHABJIUBATH TPUYUHHO-CIEACTBEHHbIC CBA3H, CTPOUTD JIOTHYECKOE

paccyxieHue, aesaTb yMO3akiroueHus, GOpMyJIMpOBaTh BEIBOBI.

Pezynamugnpie: 0CO3HaHHO BNAJCIOT JIOFHYECKUMH JeCTBUSAMHU OnpeaesieHHs OHATHI, 06006-
IIE€HHS, YCTAHOBJICHUS aHATOMUH.

Kommynuxamugnule: BBICTpaUBatOT apryMeHTaLMIO, YHaCTBYIOT B AUanore.

Juynocmuvie. IPOSBIAIOT KPUTHYHOCTb MBILIEHUS
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Tpovonxceniie maba.

OpraHd3anus NpocTPaHCTBA

®Dopmbl paboTbl

CDpOHTa.I]bHaﬂ (D); unausuayanbHas (M)

OGpazoBare/bHbIE
pecypebl

* 3aiaHus 111 CAaMOCTOATENbHOMH pa6OTbl

I 3ran. ARTyaaH3aius 3HAHUH yJanmuxcs

Lens nesarenbHOCTH

CoBMecTHas 1esATeIbHOCTh

BuBHTE ypOBeHb
¢(hopMHUPOBAHHOCTH
TEOPETHUECKHX
3HaHUHA

(®/N)

1. TeopeTHueckuit onpoc:

— 10Ka3aTh JIEMMY O KOJUIMHEAPHBIX BEKTOPAX;

— JI0Ka3aTh TEOPEMY O Pa3/IoKEHHHM BEKTOPA 10 ABYM HEKOJITHHEAPHBIM BEKTOPAM.
2. [IpoBepka AOMAIHETO 3aaHHS.

3. Pewenue 3agau (yemmo).

1) HasBate 4siciia x U y, yAOBAECTBOPAIOLUIHE PABEHCTBY: 4a - x_E = y; + 23; —8a+xa+6b+ yg =0.

2) Pemuts 3amauy Ne 913.
4. Pemienne 3anay Ne 911 (B) u 912 (1) yyamuMucs y JOCKH

" II 3ran. U3yuenne HOBOM TeMbI

uem, ACATCJILHOCTH

CoBMeCTHas JeATENILHOCTh

BBecT nmoHdTHE KO-
OpIAHMHAT BEKTOpa-

(@)
1. HanoMHuUTb, Kak 3afaeTcs MpAMOYro/ibHas CHCTEMa KOOPAMHAT, U HAUYEPTUTH €e.
2. BBecTH KOOpAMHATHBIE BEKTOPLI i U j (puc. 275).

3. CHOpMHPOBATE TIOHATHE O TOM, YTO HYJIEBOI BEKTOP MOXKHO MPECTaBUTE B Biae 0=0-7 +0- j . Ero KOOPAMHATHI paBHbI HYJIIO: 0(0; 0).

4. C¢popMHUpOBATh MOHATHE O TOM, YTO KOOPJHHATHI PABHBIX BEKTOPOB COOTBETCTBEHHO PaBHbI.

5. Paccmorpefb [IpaBHJia, NO3BOJIAIOLIHUE 1O KOOpAHHATAM BEKTOPOB HAXOAUTH KOOPAHHATHI HX CYMMBbI, pa3HOCTH U NPOU3BEACHUSA

BEKTOpa Ha YHUCJI0 (IIOKaBaTeHbCTBa YKa3aHHBIX NMpaBHJI y4allhecs MOIyT paCCMOTPETh CaMOCTOSITeJleO)

6. 3anucaTh B TeTPalsX NpaBua:

Ecnu a{x,; 2 };b{x2 ; y2} — NaHHble BEKTOPBIL, TO:
1) ¢ =d+b— E{x1‘+x2;y, +y2};

2) d=d-b— dix—x;;y -}

3)e=ka — E{kxﬁk)’l}

III 3tan. Pemenne 3agau

Lenb nesaTenbHOCTH

CoBMecTHas AeATENbHOCTh

1

2

CoBeplueHCTBOBATD
HaBbIKH peLIeHuUs
3anay

(®/N)
1. Petunts 3amauy Ne 917 Ha nocke U B TeTpaasx.
2. PewnTs 3amauy Ne 918 no puc. 276 (ycmrno).
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Oxonuanue maba.

3. Pemurs 3anady Ne 919 (camocmosmensro).

4. Pewuts 3amaqy Ne 920 (a, B) Ha JOCKE W B TeTpaasX.

5. Pewutsb 3agayu Ne 922-925, ucnonb3ys npaBunia, 3allcaHHble B TETPAJAX (YCmHO).
6. 3anucarb yTBepxaeHHe 3aga4u Ne 927 Ge3 joka3arenbCTBa.

7. Peunth 3agauy Ne 928

IV sran. CamocTosiTe/ibHan padora

Llem; A€ATEJIBHOCTH

3ananvs LIS CAMOCTOSATENbHOR paboTh

ITpoBepuTh ypoBeEHb
MOHUMAaHHUA U3y 4EH-
HOI1 TeMBI

(M) Yyammecs peliaoT Ha JJUCTKAX CaMOCTOATENbHYIO paboTy M CAAIOT Ha [IPOBEPKY YUMTENIO.
BapuantlI

Pewuts 3agauu Ne 912 (a, r), 920 (1), 988 (a, 6), 921 (a, B), 914 (a).
BapuanrtII

Pewuts 3amaun Ne 912 (B, 1), 920 (1), 988 (8, 1), 921 (6, 1), 914 (6)

V stan. Utorn ypoka. Pepuexcns

JleATensHOCTD YUUTENS JlesATenbHOCTD yyaluxcs

(@MW)

— 3anaiite Tpu Bonpoca no JaHHOM TeMe

(1) Homauxee 3anaHue: Ne 798, 795, 990 (a)

VY poxk 13. Tema: CBA3b MEXJIY KOOPANHATAMH BEKTOPA U KOOPTUHATAMHU EI'O HAYAJIA U KOHIXA.

IMPOCTEMIUUE 3ANAYM B KOOPTUHATAX

I_[em. HEATECIBHOCTH
yuaurTena

Co3nars yCI0BHS AJIS PACCMOTPEHHS CBA3H MEXIY KOOPJHHATAMH BEKTOpa K KOOPAMHATaMH ero Hayajia ¥ KOHLQA, uis pa3bopa 3ajauu
0 HaXO0KAeHUH KOOPIMHAT CEPEAMHBI OTPE3Ka, O BbIYNCICHHH AMHHBI BEKTOPA MO €r0 KOOPAMHATAM M HaXOX/IEHUH PAacCTOSHUSA MEXIY
JBYMS TOUKaMU

Tepmnﬂm H NIOHATHH

BeKTOp, KOOPAWHATEI BEKTOpa, METO KOOPAWHAT, KOOpAHHATBI CEPEAUHBI OTPE3KA, AJIMHA BEKTOpA, paCCTOAHHE MEXY TOHKAMH

ILnanupyemMeblie pe3yabTarThl

IIpeameTHbIC YMEHHS YuuBepcanbHble yueOHbie AeiiCTBHs

Bnaneror 0a30BbIM MOHATHIAHBIM anrnapartoM Ilo3nasamenvuvie: YMEIOT YCTaHaBIWBATh NPHIYUHHO-CACACTBEHHBIC CBA3U, CTPOUTD JIOTHYECKOE

paccyxaeHue, AenaTh YMO3aKItoueHHs, GopMyT1poBaTh BbIBOJBI.

Pezynamugnble: 0CO3HAHHO BJIAJEIOT JOrHYECKUMH NEHCTBUAMH ONpeaeneHus NoHATHH, 0600-
ILEHHS, YCTAaHOBJIEHUS aHAJIOTHH. _

Kommynuxamugnete: BbICTpaBatOT apry MEHTALMIO, YYacTBYIOT B AUAJIOTE.

Juunocmusie: NPOSBASIOT KPUTHYHOCTh MbIULTEHUS

Oprauu3agus 0poCTPAHCTB

Dopmbl paboThbl

®ponTansHas (P); uHauBuayanbHas (M) ‘

OGpa3zoBaTe/ibHbIE |
pecypcehi

* 3afaHus A0 caMocToATeNbHON paboTht




[Ipodonsicenue maon.

I3Tan. AKTyanu3anusd 3HaHHH yHammuxces

Llenb gedTesbHOCTH

133

BbisBUTE YPOBEHB
TEOPETUYECKUX 3Ha-
HUH U TPYOHOCTH,
BO3HHUKLUME TIpH BBI-
MOJTHEHUH IOMAILHEro
3aJaHus

HeﬂTCHbHOCTL YUYHUTEA ]IC}ITCJII:HOCTL YUHalmxcs
(D/H) _ -
1. OTBeTUTH Ha BOMPOCH! yHalUXcs 10 JOMAaliHEMY 3aJaHHIO.
2. Yka3are OHOKH, JOMYLUEHHbIE YHAIUMHUCS MPH BBIMIOJIHEHUH
CaMOoCTOATENbHON paboThl.
3. OpraHui30BaTh BBINOJHEHHE CAaMOCTOSATENbHONH paboThl MpoBe-
PSAIOLIETO XapaKTepa ¢ B3aUMOIPOBEPKOH.

BapuautlI

1. JlaHel BEKTOPBI 2{2; 4} u E{— 3;2}. Haiinute koopauHathi Bek- | 1. a) 772{6;12}; B) 7\;{— 5;6};
TOpOB: 6) n3;-2}; r) 7{18;4}.
a);n.z?yz; B);=%;+2E;
6) n=-b; r) [ =3a+4b.
2. Cpenu BEKTOpOB 5{—1;3}, 5{2; 6}, 2{—%;%%, 2{—%;—1}] 2.auc;bud.
YKaXKHTE Iapbl KOJUTHHEAPHBIX. ‘

Bapuaunt Il
1. JIaHBI BEKTOpBI ;{6;3} H ;{— 2;1}. Haiigure koopauHatsl Bek- | 1. @) a{2; 1}; B) 2{2; 5};
TOPOB: 6) b{2;-1}; r) d{18;3}.
) =% B) 6=%+25; |
6) b=—y; r)d=2x-3y.

Q
=
o4
S
=
]

2. Cpean BexTopoB a{2;5}, b{-4;10}, cf-1,-25}, d{o,4-1} | 2
YKaXKHTE Mapbl KOJUTHHEAPHBIX

Il ytan. U3y4yenne HOBO#H TeMbl

Llens geaTenbHOCTH

Paccmotpets dopmy-
JIBI JJISL HAXOXKAEHUSA
KOOPAUHAT CEpPeaUHbI
OTpe3Ka, KOOPAUHAT
BEKTOPA, JUTHHBI BEK-
TOpa, pacCTOSHUS
MEXAY TOHYKaMHU

CoBMECTHas AEATENLHOCTD
(@/N) ' _
Pa6ota no yue6HuUKy. Ydalumecs CaMOCTOATENILHO U3Y4aloT I1. 92 Ha ¢. 230-231, aenaroT Heo6X0aUMBIE 3aMHCH B TETPAasX




Oxonyanie maon.

ITI 3Tan. Pemenne 3agay ‘
ueﬂb JACATCIABHOCTH [ICRTCJ’H:HOCTB YYUTENA HCRTCIIBHOCT[: Yyalmuxcs
CoBeplLUeHCTBOBATh (D/N)
HaBBIKH peLIEHUS 1. Peuunts Ne 934, 936, 938 (ycmno).
3a7a4 1o u3yyeHHoH | 2. Pewnts Ne 939, 941 Ne 939,
TeMe y 3 Hano: M(3; -2).
O T Hatimu: a) MK;, 6) ME; 8) MO.
T Pewenue:
E M a) MK L OX, MK = 2;
v Puc. | 6) ME L OY, ME = 3;
B) OM= 9+4 =413.
OrBeT:2;3; «/ﬁ
Ne 941. N ,
Harno: M(4; 0); N(12; -2); P(5; -9).
M Haiimu: Pyyp.
Puc. 2
< Pewenue: p e
1) MN = /(12— 4) +(-2)* =64+ 4 =+/68 =217
NP =(12=5)* + (<2 +9)* =+/49+49 = /68 =742
MP =(5-4)? +(~9)* =T+81 =182
2) Papp = 2417 + 72 +4/82
OtseT: 17+ 72 +4/82
IV stan. Utoru ypoka. Pedaexcus
JeaTeIbHOCTh YUHTENS ‘ : JlesaTeNbHOCTh YHaluXcs
(D/N) (M) Homauixee 3amanHue: Ne 935, 952
~ Kakue npocreiilune 3a1a4n B KOOPAMHATAX PACCMOTPENH Ha ypoke?
— 3apaiiTe TpH BONpOCaA 10 TEME YPOKa

~ Ypok 14. Tema: TIPOCTEUIUUE 3AJAUM B KOOPJIUHATAX. PEIIEHUE 3AJIAY

Hean nesrensHocTH
YUHTes

Cozparb YCJIOBUA 4J1s 3aKpEIUICHUA 3HaHHWH y4dalHuXxcs B X0¢ pellueHHus 3aaad, o6yqum| pEeLIEHHUIO 3aJa4 B KOOpAHHATaxX

Tepmmu,l H NOHATHS

BCKTOp, KOOpAHHATbI BEKTOpa, METOX KOOPAHHAT, KOOpAWHATHI CCPEAHHDLI OTPE3KaA, UIHHA BCKTOpa, pacCTOAHHE Meﬁmy TOYKAMH




Ilpooonxcenue maba.

ILianupyeMble pe3yibTaThi

IIpeaMeTHbie yMEHHS YruBepcanbHble yueGHbIe felicTBAS
BuagetoT 6a308bIM MMOHATHIAHBIM alllIapaToM; yMEIOT Ilo3nasamenvuble: yMEIOT yCTaHABINBATh IPHYUHHO-CIIECACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE
TIPUMEHATH METOJ] KOOPAMHAT IJIs PELIEHH 3a1a4 paccy JeHue, JenaTh yMO3aKIoueHHs, GOpMyIUPOBATH BbIBOIbI.

Pezynamugneie: 0CO3HAHHO BIAACIOT JIOTUUECKUMU AEHCTBUAMHU ONpe/ieSieHUs TIOHSTHIA, 0606-
LIEHHs, YCTAHOBJIEHHS aHATIOTUH; YMEIOT KOHTPOJIHPOBATh MPOLIECC M PE3YNbTAT yueOHOM
JeSTebHOCTH.

Kommynuxamugneie: yMeIOT OpraHU30BbIBaThb yqeGHoe COTPYAHUYECTBO U COBMECTHYIO J€sl-
TENbHOCTB C YUHTENEM U CBEPCTHHKAMH.

Jluunocmueie: IPOSBIAIOT TIO3HABATENBHbBIA HHTEPEC K H3Y4EHHIO IpeaAMeTa

Opranmaum{ MpPoCTpaHCTBA

®@opmbi paboTbl OponransHas (D); napHas (I1); unausuayansHas (K1)
O6pasoBare/ibHbIC Kaprouku ans MHAMBUIYanbHOH paboTel
pecypcebl
I 3Tan. AKTyanu3aunsg 3HaHHH yqamuxes
I_ICJ'Ib ACATCIbHOCTH CoBMecTHas AeATENBHOCTh
TTpoBepuTh ypOBEHD H/®) .
TEOPEeTUUYECKHX 3Ha- 1. JIoe ydamuxcs paboTaloT N0 KapTOUKaM y TOCKH:
Huii 10 TeMe Kaptouka |

1) BeiBecTit pOpMYIIbI KOOPAHHAT CEPEAMHBI OTPE3Ka.

2) Pewuth 3agaqy Ne 942.

Kaptouka 2

1) BeisecTd HopMyy pacCTOSAHHS MEXIY ABYMs TOUKAMH.

2) Pewuts 3amauy Ne 937,

2. C ocTa/bHBIMH yHalMMHKCs POBOAMTCS YCTHas paboTa no pemeﬂmo 3ajau:

1) Haiiaure koopaAMHATbLI BEKTOP2 b , PaBHOTO pasﬂocm BCKTOpOB m u t ecu m (-5;6), / 0; - 4).

-

2) Haiinnte KOOpAMHATHI BEKTOPA C , PABHOTO cyMMe BCK’I‘OpOB au b €Cliu a(~3 7, b 4;=5).
3) Haiinure KOOpAMHATLI CEpeIMHBI OTPE3Ka DK, ecniu D (-6; 4), K (2; -8).
4) Hafigure nyinHy oTpe3ka CP ecliu C(3 2) P (-5; 4)

5) Haiinure AnuHY BeKkTOpa m paBHOro n+ p eclii n(5 0)un p(O -12).

6) Haiinure koopauHaTsl BekTOpa 3 d , €CJI1 d (4; -2); BexTopa —2 p , €CJIU p (—2; 5)




Oxonuanie maoa.

II 3Tan. Pemenue 3agayq

b4

Llem, JEATCIBHOCTH HeﬂTeHbHOCTb YUUTENA ﬂeﬂTeHbHOCTb ydamuxcs

CoBeplLeHCTBOBATh Im Ne 947 (a).

HABBIKH pPelLUEeHHUs 1. Pernts 3amauy Ne 947 (a). Pewenue:

3ajay 2. Peurntsb 3anauy Ne 946 (6). Haiinem qnuHbt cTopoH Tpeyroibiuka ABC no dopmyne
(D) - pacCTOSIHUA MEXAY TOUKaAMHU:

- 3. Petunts 3anauy Ne 948 (6) Ha jocke u B TeTpaasx. AB =426

4. Peruts 3agauy Ne 950 (6) Ha nocke U B TeTpaasx. ‘
5. Peunutb 3aﬂa:§ Ne 951 (a) P ' BC= 2‘/5

7

ya _.Il
B M 7 C AC=\/§g

Tax kak AB = AC, To 1o onpeaeneHU0 paBHOOEAPEHHOrO Tpey roJibHUKa
AABC — paBHobGeapeHHbiil. Haitnem ero rutoianp; nposeaeM Boicoty AM L BC:

Sapc= % BC - AM; AM — BbICOTa ¥ MEMaHa B PaBHOOEAPEHHOM TPEYToOJib-

HUKeE.
[ycts M (x; y), Tornax =3,y =-1.

3uauuT, Touka M (3; —1). Halinem pnuny AM = \/-1_3 .
Sanc=13. :

OTtserT: 13

III atan. UTtoru ypoka. Pedexcus

JleATeNbHOCTDb YUHTENS JlesaTebHOCTh Y4auIuxcs

(D/N) (A1) JoMaliHee 3afxaHHe: MOBTOPUTb MaTepuan myHKToB 88 u 89; pewuts 3a-
— Kakue gopmynbl nosTOpHiH t:: ypoke? naun Ne 947 (6), 949 (a), 951 (6), 953

— OueHuTe CBOKO paboTy Ha vpoke

Y pok 15. Tema: YPABHEHUE OKPYXKHOCTH

ueﬂb ACATECJIBbHOCTH Coznarb YCJIOBHA )i BBIBEACHHA YPABHCHHA OKPY>KHOCTH
YUUTEIA

Tepmunbl n noHaTHA | OKPYKHOCTb, LGHTP OKPY>KHOCTH, PaJuyc, IMaMeTp

IlannpyeMbie pe3yabTaThl

IIpeameTHbBIC yMEeRuUS YuuBepcaabHble yueOHbIe 1eHCTBHSA
1 2
BriageloT 6a30BbIM MOHATHIHBIM AMNapaToOM; yMEIOT Iloznasamensuoie. yMEIOT YCTaHABIMBATL MPUUHMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE
INPUMEHSATh METOJL KOOpAHHAT ‘paccy JieH’e, eJlaTh YMO3aKIioueHUs, GOPMyYJIMPOBATh BbIBOIBIL.
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Pezynamugnvie: TOHUMAIOT U COXPAHSIOT Y4eOHYIO 3a1ady; YMEIOT KOHTPOJIMPOBATH MPOLIEcC

¥ pe3ynbTaT yueOHOH NeATeNIbHOCTH. »

Kommynuxamugnvie: NOHUMAIOT U BOCIIPHHUMAIOT Ha CllyX 00bACHEHHE YUHUTENs, paboTaloT B CO-
TpyIHHYECTBE.

Juunocmueie. NPOSBIISAIOT TO3HABATEBHBIN HHTEPEC K U3YUEHHIO MpeaMeTa

Opranmaunﬂ NpPOCTPAHCTBA

®opmbI paboThl

OponranpHas (O); uHaMBUAYyansHas (K1)

OG6pa3oBaTenbHBIe ¢ Tect
pecypcsr
I aran. Aktyaausanus 3HaHME yyamuxcs
Llenb neATENBHOCTH JleaTeNnsHOCTD yuuTens JleATenbHOCTD YYaluXcs
1 2 3

BeISBUTE TpyAHOCTH (DO/N)
NpH BeIMojiHeHMH B0- | 1. OTBETHTH HAa BOMPOCHI YHAIUXCA 110 JOMAIIHEMY 33/IaHHIO. OrBetnt: | 1 {23 (451617
MalHero 3aJaHus, 2. OpraHu30BaTh BHITNIOJIHEHHE TECTA C CAMOTIPOBEPKOIi: Bapuant! [ a | 6 | 6 | B 6
YPOBEHb 3HAHHIA Bapuaar I BapuaurIl | 6 | B | a la|s® 6] a

no TeMe

1. Ecnu A(c; d), B (m; n); C(x; y) — cepennna otpeska AB, To:

a)x_c+m _d+n
5 s Y 5
c—m d—-n
6 = ‘9 = ,
)=y Y=
B)x_m—c _n-d
2 7T
2. Ecimu Z{x; }, c= k';(k;t 0), To:
a) E{%,%}], | 6) E{k'x;k~y}; B) E{k+x;k +y}.

3. Ecnu g{m;n},ro:
a) |2|:Vm2—n2; 6) '2|=Vm2+n2; B) l:i.':\/(m—n)z .

4. Ecnu Z{a;b},g{c;d}, E{a-c;b~d}, TO:

a)c:b—a; 6)E=;+5;‘ B)E=5~b.
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5. Ecn I@l = \/(a—b)2 +(c—d)?, 1o:
a) C(b; d), D(a; ¢); 6) C(a; b), D(c; d);  B) C(c; d), D(a; b).
6. Ecu a™B, H = 2!13

, TO:

-

a) a=-2b; 6) a=2b; 8) b=2a.

7. E‘cnu m{a—b;c~d},m:

a) M(a; ¢), N(b; d),  6) M(a; b), N(c; d);  B) M(b; d), Ma; c).
Bapuant II

1. Ecnu A4 (a; b), B (c; d), To: '

a) Z{a—c;b—d};

6) Z{C—a;d—b};

B) Z{a+c;b+d}.

2. Ecnn Z{m;n}, Z{p;k}, c=a+b,1o:

a) clc-pyn-k}l;  6) clmemp+k}; B) cim+ pyn+k}.

| 3. Ecnu 4 (e; ¢), B (m; n), 10:

a) IEZI=\/(e—m)2 +(c-n);
6) [BA|=y(m—e) = (n-c)* ;

B) )Eq| =e-c) +(m-ny’ .

4. Ecnu A(e; p), B(m; n), C[m;—e ; n;p] , TO:

a) C — cepenyiHa AB;
6) A — cepenunna BC;
B) B - cepenuna AC.

5.Eciux =+va® +b? , TO:

a);:2+3; 6) ;{az;bz}; B);{b;a}.
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6. Ecnu i_n.Ti;;, H=llzl,ro:
3
a)Z:lE; 6);1=~3;; B) m=3n.

7. Ecnu x{a; b}, {k a;k b} (k#0), T0:
a) y=k- x; 6) x=k-y; B) x- y=k

II aTan. YuyeOHO-1I03HABATEJABHASA XEeATEIbLHOCTD

Lenb gedarenbHOCTH

CoBMeCTHAs IESATENbHOCTD

BeiBecTu ypaBHeHHE
OKpY>KHOCTH

(P)

1. OTBETHTH Ha BOMIIPOCHI:

— [MpuHagiexuT in Touka B (2; —8) rpaduxy dyHkuuu y = —4x?

— QyHKUMA 3a/laHa ypaBHeHHeM ¥ = 5 — x. Kakas TMHHUS CllyXHUT rpadukoM 3Toi GyHKUMK?

— Kakoii hurypoii SBISETCS MHOXKECTBO TOUEK, PABHOYJAIEHHBIX OT JaHHON TOUKM?

2. O6paTHTh BHUMAHHE YYaIIMXCS Ha TO, YTO UM YK€ H3BECTHBI rpaduky HEKOTOPbIX QYHKUMIA. B yacTHOCTH, TpaduKkoM NHHEHRHOM
dbyHkuuK y = kx + b sBnseTcs Npamas TMHUA, a ypaBHEHHe y = kx + b Ha3blBaeTC ypaBHEHHEM 3TOMH MpAMoit.

3. BciomuKTh ypaBHeHHs Mapabolibl U rHnepOonbl U UX rpadHKH.

4. JTaTb NOHATHE YpaBHEHHs NPOU3BOJILHOM JIMHHH B O3HAKOMHTENILHOM IUIaHE. Hpu STOM BaXXHO JOOMTHCA MNOHUMAHHS YYALUMHCA
CJIEIyIOLEro: YToObl YCTaHOBHTB, YTO JAHHOE YPABHEHHUE SBJIAETCS YPAaBHEHHEM JaHHOH JIMHUH, HYXKHO A0Ka3aTb, YTO: 1) KOOpAHHATHI
J1060i TOUKH JIMHHUH YIOBIETBOPAIOT JAHHOMY YPaBHEHHIO U 2) KOOPAUHATHI JIt0OOH TOUKH, He Jiekallel Ha JaHHO# THHUH, He YJI0-
BJIETBOPSIOT 3TOMY YPaBHEHHMIO.

5. BBecTH ypaBHEHHe OKPYXHOCTH paauyca r ¢ ueHTpoM C B 3a[1aHHO} NIpAMOYTOJIBHON CHCTEME KOOPAMHAT (puc. 286):

(x —x0)* + (v = yo)’ = r*, te C(xo; yo)-

VpaBHeHHE OKPY>KHOCTH paauyca ¥ ¢ LeHTpoM B Hadane koopauHat O (0; 0) umeeT BUA: L+y=r

6. O6paTuTh BHUMaHHE y4alMXCs Ha TO, YTO He moboe ypaBHEHHE BTOPOH CTENeHH ¢ ABYMs NEpeMEHHBIMH 33JlaeT OKpy>KHOCTh. Hanpu-
Mep, ypaBHeHUe 4x” + y'=48 l‘lpﬂMoyl'OJIbHOI/l CMCTeMe KOOPIMHAT 3a/1a€T HE OKPYKHOCTb, a JUIHNC (C 3TOH durypoii yl{aumec;l 3Ha-
KOMHJIHCh B Kypce uepuenis), ypaBHeHHe x” + J° = 0 3a/1aeT eIMHCTBEHHYIO TOUKY — Hauaslo KOOPIHHAT, a ypaBHeHHIO x° + )7 = —4

HE YIOBJIETBOPSIOT KOOPAHHATHI HH OJIHOH TOYKH, MO3TOMY 3TO YPaBHEHHE He 3aXaeT HUKAKOH (urypst

111 5Tan. 3akpenJjeHue H3Y1eHHOr0 MaTepuaa

[enb nesTeNbHOCTH

CoBMecTHas HOCATCNbHOCTD

3akpenuTh NOIyY€eH-
HBIE 3HAHHA TIPH
peleHHH NPOCThIX
3aja4

(O/H)

1. Pewunts 3anauy Ne 959 (a, 6, n).

2. Pewnts 3agauy Ne 960 (ycmro).

3. Pewnts 3amauy Ne 961 Ha Hocke U B TeTpaasXx.
4. Pewutb 3amaqy Ne 964 Ha J0CKe H B TETpaasx




oY

OxoHuarue maoa.

IV stan. Hrorn ypoka. Peduexkcns

IesaTensHOCTb yIuTes JeqATeAbHOCTh YYaluXcs

(D/U)

— CdhopmMynupyiiTe TpH Bonpoca no TeMe ypoka.
— Jnst yero gaHHas TEMa U3y4yaeTcs B FEOMETPUU?

(1) HomaitHee 3aaanue: pelnth 3aga4qu Ne 962, 963, 965, 966 (a, 6), 1000

Ypok 16. Tema: YPABHEHUE OKPYXHOCTH. PELIEHUE 3AJAY

I_Ie.rm REeATEJIbHOCTH
YUHTEIA

Co31ath YCIOBHS IS 3aKpeTUIeH|s 3HaHUI yJallMXcs B X0Jle pelleHHs 3a1a4; cnoco0CTBOBaTh Pa3BUTHIO.JIOTHYECKOrO MBILLUIEHHUA
yyYaliuxcs ' ' :

TepMUHBI H NOHATHR

OKPYXHOCTb, LIEHTP OKPY)XHOCTH, Pajiyc, IMaMETP

IInanupyemsble pe3yabTaThl

IIpexmeTHble YMEHHS YHuBepcanbHble YueOHbIE Jel CTBUS
Brazgeror 6a30BbIM NOHATUIHBIM annapaToM; YMeEIOT Io3nagamenvHvie: YMEIOT YCTaHABIIMBATh NPUUHHHO-CJIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
IPUMEHATh METOJ, KOOPJHHAT paccyskzeHue, 1eaTh YMO3aKIIo4YeHUs, JOpMYJTHPOBATh BbIBObI.

Pezynamuenuie: MOHUMAIOT U COXPaHAIOT y4ebHY0 3a/1ady; yMEOT KOHTPOJIMPOBATH MPOLECce

1 pe3yJibTaT yueOHOMH AesATENbHOCTH.

Kommynuxanmugnple: NOHUMAIOT U BOCIPHHUMAIOT Ha CITyX OObACHEHHE YUYMTENS; yMEOT pabo-
Tarb B nape, rpymnre.

JTuunocmueie.; NPOSBIASIOT MO3HABATENbHbIA HHTEPEC K H3YUYEHHIO IpeAMETa
OpraHu3anng NpocTpaHcTBa ' '

®opmbl paboThl

®pontanbhas (O); napuas (I1); unausunyansHas (HU); rpynnosas (I)

Oopa3zoBaTenbHble
pecypchl

M 3a11ahvm JJIA MAaTEMAaTHY€CKOIro IMKTaHTa

I 3Tan. AKTYa H3anus 3HAHAE yIamuxes

[lens pestensHOCTH

3anauus 118 CaMOCTOSTENLHOM paboTel

[TpoBeputb yposeHb
TEOPETUUECKMX 3HAHUH

() MaTtemaTuveckuil IMKTAHT ¢ NOCEAYIOLLEH caMONPOBEPKOH.

1. Halinnre koOpAMHATHI LIEHTPa OKPYXHOCTH, eciii AB — nuametp, A(2; —4), B(-6; 8).

2. BbIUMCHTE pafiMyC OKPY>KHOCTH C LIEHTPOM B ‘Haualle KOOPAMHAT, npoxoasLiei yepes Touky (12; —5).

3. Kak Ha3blBaeTcs reoMerpuyeckas Gpurypa, cocTosiuas U3 MHOXECTBA BCEX TOYEK IUIOCKOCTH, PaBHOYJATEHHBIX OT IaHHOH TOUKH? '
4. Kak Ha3wlBaeTCA XOpAa, MPOXoAsLias yepes LEHTP OKPYHKHOCTH?

5. HanuyTe ypaBHeHHE OKPY>KHOCTH C LIEHTPOM B TOuke (—2; 2) u paguycom 13.

Otsethi: 1) (=2;2);2) 13; 3) okpyxHOCTS; 4) auametp; 5) (x +2)* + (v —2)* = 169




Oxonyanue maon.

II 3Tan. Pemmenne 3anayu

Llenb nesaTenbHOCTU

JleaTeNEHOCTD YUHTENA

JlesATenbHOCTh YYaluxcs

COBCpl.UeHCTBOBaTb
HaBbIKH pEUICHHA
3aga4

(I1)

1. Peuuts Ne 969 (a).
2. Peutute Ne 970, 971.
(I') Pewnts Ne 1002 (a)

[lapsl IpeacTaBIAIOT CBOU PELICHHs, 06CYKAAIOT BOSHUKILME BOMPOCHI.

Ne 1002 (a).

Pewenue: ‘
KoopauHaTel Touek 4, B v C I0OKHBI YIOBIETBOPATH YPaBHEHHIO OKPYKHO-
et (x—a)’ +(y - b)> =71~

IloxcraeuB B 3T0 ypaBHEHHE KOOPAMHATBI JAHHBIX TOUEK, [TOJIyUUM CHCTEMY
TPeX YPaBHEHHI OTHOCHTEbLHO HEM3BECTHBIX a, b U

(1-a) +(A4-b’=r (1),

(4-ay +(5-b)'=r(2),

GB-al+2-b=r0).

Borurem u3 ypasnenus (1) cHauana ypasHenue (2), a 3aTeM ypasHeHue (3).
IMosy4ynm cucTeMy ABYX THHEHHBIX yPaBHEHHIA C HEU3BECTHBIMU a U b,

7
KOTOPYIO YHaIHECS MOTYT PeLIUTh CAMOCTOATENIBHO. (a == b= 5)

IToncTaBHB 5TH 3Ha4EHHS B JI0GOE U3 ypaBHEHHil, HanpuMep B ypasHeHue (1),
HaXO/IMM 3HaueHHe r* M 3aMHChIBAEM HCKOMOE ypaBHEHHE:

R
2 y 2 2

III 5Tan. MTorn ypoka. PedJiexcus

JeATenbHOCTh YHUTENS

JesTenbHOCTD YYalmxcs

(D/H)

— OueHuTe CBOIO paboTy B nape, rpyrre.
— Kakoti atan ypoka 661 HauGonee TPy IHbIM?

(M) Homawnee 3a1aHHe: TOBTOPUTE MaTepHat yHKTOB 93-94; pewuTh 3a1a-
qu Ne 969 (6), 981 (peiuenue ects B yuebHuke), 1002 (6)

Y pok 17. Tema: YPABHEHHME ITPSIMOI

‘Teap 1eATeALHOCTH
YUHTEIs

Co3pnats YCJIOBHA 1J14 BbIBEACHHS YpaBHCHHA HpﬂMOﬁ

TepMHHbl H NOHATHSHA

IIpsMas, ypaBHEeHHE NPAMOi

IlnanupyemMbie pe3yabTaThbl

IlpeaMeTHBIC YMeHHS

YuuBepcajibHbIe yHeOHbIe JeHCTBHS

1

2

Brnapetor 6a30BbIM MOHATUITHBIM arnapaToM, HaBbIKAMHU
YCTHBIX, MTHCBMEHHbIX, HHCTPYMEHTAJIEHBIX BbIUHCICHHH;

llosnasamenerble: YMEIOT YCTaHABIMBATh IPHYHHHO-CIIEICTBEHHbIE CBA3M, CTPOHUTH JIOTHYECKOE
paccyKaeHue, JesiaTh YMO3aKIIOUCHHS, POpMYIMpPOBATE BEIBObI.
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[Ipodonsicenue mada.

i 2

YMEKT NPUMEHATb METOA KOOPAWHAT ) Peeyrmmueubze.‘ MOHUMAIOT U COXPAHAIOT y‘l€6H}/}0 3aja4y; YMEIOT KOHTPOJUMPOBATh MPOLECC

U pe3ynbTaT y4eOHOH NeaTebHOCTH.
Konmmynuxamugneie: MOHUMAIOT U BOCIPHHUMAIOT Ha CIYX OObACHEHHE YUHTENS.
Juunocmuvie: TIPOABJAIOT NO3HABATENBHBINH HHTEpPEC K H3YUEHUIO NpeaMeTa

Opranunzanus IpocTPaHCTBa

Dopmbl paboThl OponrtanbHas (D); unausuayansHas (M)
O6pasoBaresbHbIe * 3anauun 1 GpoHTaILHON paboThl
pecypcsbt

I 3ran. AKTyajIH3alHMs 3HAHMH YIaIHXCH

Llenb nearensHOCTH

CoBMeCTHas AeATEIbHOCTD

BbISIBUTH TPYAHOCTH,
BO3HHKIUKE TNPH Bbl-

[MOJTHCHHH AOMALUHETO

) :
1. OTBeTUTH Ha BOMPOCHI YHaUIUXCS.
2. MponemounctpupoBars peuieHue Ne 1002 (6) (ooun yuenux y docku).

3a0aHus 3. [IpoBecTH camocToATENBHYIO paboTy (koHTpoaupytouas, 10—15 MuH).
BapunantlI ) BapuanrII
Pemnts 3anauu Ne 959 (r), 968, 960 (6). Pemutsb 3amayu Ne 959 (), 967, 960 (B)

II 3ran. 3yyenne HoBOoro Marepuasa

Llem; ACATCIIBHOCTH

3afaHus JUIs CaMOCTOATENBHON paGoThI

BeiBecTH ypaBHEHHE
npsMoi

(M)
Yyauiyecst caMOCTOATENbHO paboTaloT MO YHeOHHKY .
Jns 6onee npoJBUHYTHIX YHALUMXCS 00sI3aTeNeH BbIBOJ YPaBHEHHS NPAMOi, 1J1s MEHee MOAroTOBJIEHHbIX — TONbKO (opMysia

III 3ran. Pemrenne 3agau

Llenb nestenbHOCTH JlesTenbHOCTb YUUTENAS JeAaTenbHOCTb y4aluxcs
| 2 - . 3
CoBepleHCTBOBATH (U/D) Ne 973. ,
HaBbIKH peLIeHHS 1. Pewuts Ha nocke W B Terpansx Ne 973, 975, 976. ‘ M Huno: A(4; 6), B(—4; 0); C(-1; -4),
3ajay : CM — mequana AABC.
4 Hanucarte ypaBHeHue npsimoit CM.
Puc. 1
Pewenue:
» xszA+xB'=4—4=0 —)M(O,3)
3 2 2
y _yA+yB_O+6__3
L 2 2
2) Tak kak M(0; 3) u C(—1; —4) nexxat Ha npsiMOii 1, 3a1aHHOHN ypaBHEHHEM
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[Ipodonxcenue maba.

3

ax + by +c= 0, TO UX KOOpllHHaTI;l JOJIKHBI Y IOBJIIETBOPATE 3TOMY YPaBHEHHIO.

Aﬂm3y3b+c=0;b=-§.

C(“l;—4)2—a—4b+c=0;a=—4b+c; a:%c’

[MopcTaruM 3HaueHUs b U a B UICXOJHOE ypaBHEHHE.

1cx+(——c-) +c=0
3 37

7x —y + 3 = 0 — CKOMO€E ypaBHEHHE.

c

Ne 975.
a) V¥ Hano: I:3x -4y + 12=0,
N Haumu: A(x; y); B(xi; yi).
/ Pewenue:
a) ecin I N Ox = A4, 10 A(x; 0), clenoBarenbHO,
o A x 3x—4:-0+12=0,
~ ) 3x=-1 2,
Puc. 2 x = -4, cnenosatensHo, A(—4; 0).

6) Ecau I n Oy = B, 1o B(0; y), cnepoBatenbHo,
3-:0- 4y +12=0,

4y =

y= 3, cneaosaTeano, B(0; 3). ,

.x‘
[l L L —
}

)J

%4y+12=0

8 X

Ne 976.

Hano: I :4x+3y—-6=0;L:2x+y—-4=0;inhL=A4.

Haiimu: A(x; y).
Pewenue:

4x+3y-6=0 4x+3y-6=0 [y+2=0
2x+y-4=0|(-2) |-4x-2y+8=0

{y;ﬁl-9A6—2)

2x+y-4=0

-

Puc. 3

y=-2
2x-2-4=0
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Okonuanue maba.

2. PelinTh yCTHO 3agayH.

1) Okpy>xHOCTb 3a7aHa ypaBHeHueM (x — 1)* + 37 =9,

HaszBarb ypaBHeHue npsiMoH, Npoxoasiueil yepes ee
LEHTp ¥ Mapajije’bHO’ OCH OpIHHaT.

2) OKpy>HOCTb 3a/laHa ypaBHEHHEM

(x+ 1)+ -2)7=16.

HazBare ypaBHeHHe npsaMoii, npoxoasilei uepes ee
LEHTp W napasuieibHoi ocy abcupce

1) Pewenue:
Leutp O (1; 0) u napannensHas ocu OY npsamas x = 1.

2) Pewenue.
LeHTp 4 (-1; 2); npsamas y = 2 napayuenbHa ocd OX

IV stan. Utorn ypoka. Pedaexcus

JleaTensHOCTS yuuTens

JedarenbHOCTb yUauuxcs

(D/N)

— C kako# TeMOi N03HaKOMH/IHUCDH Ha Ypoke?
— 3auyeM ypaBHEHHE NMPSIMOIi U3yUaeTcs B reOMeTpru?

(M) HoMauiHee 3a1aHUe: TIOBTOPUTH MaTepHAT MyHKTOB 93—95; U3y4UTh MaTe-
pvan myHkra 96; Bonpocht 1-21, c. 244-245; peumrs 3amauu Ne 972 (6), 979;
3anmucarth B TETPAIIX U pa3odpark peweHue 3agaqd Ne 984 (yu., c. 243)

Y pok 18. Tema: PEIHEHUE 3AJAY

Iennb peareasHOCTH
y4uTeNs

Co3narb YCJIOBHA A1 COBEPIICHCTBOBAHHUS HABBIKOB PCIUICHHA 3a1aY

TepMHHBI H NOHATHS

Hpsmas, ypaBHeHHE NMPAMOM, OKPYKHOCTb, ypaBHEHHE OKPYXKHOCTH, METO KOOPAHHAT

IInasupyemMble pe3yabTaThl

IIpeameTHble YMEHH S

YuuBepcanabHble yueOHble AeficTBUS

Bnapneror 6a30BbIM MOHATHHHBIM annapatoM, HaBblIKaMH
YCTHbBIX, THCbMEHHBIX, HHCTPYMEHTANTIbHbIX Bbl‘{MC.ﬂeHHﬁ;
YMEOT MPUMEHATE METOX KOOPAUHAT

Ilosnagamensnvie: yMEIOT CAaMOCTOATENIBHO MJIAHUPOBATH AJIbTEPHATUBHBIE MYTH JOCTHIKEHHA
uenei, oco3HaHHO BbIOMpaTh Haubonee 3¢ dexTHBHbIE CIOCOOB! pelLeHUs YYeOHBIX U [TO3HABa-
TeJbHbIX 33/1ay.

Pezynsamugrule: NOHUMAIOT M COXPAHAIOT yUeOHYIO 3aAauy; YMEIOT KOHTPOJIHPOBATh MpoLEce
W pe3ynbTaT yueOHOH HeATeNbHOCTH.

KommyHnuxamugnuvie: yMEIOT OPraHH30BbIBaTh yueOHOE COTPYAHUYECTBO U COBMECTHY!IO Aes-
TENBLHOCTB C YHHUTENEM U CBEPCTHUKAMH, paboTaTh B rpyrre. :

Juunocmuere: NposBNSIOT MO3HABATENbHBIH HHTEPEC K U3Y4YeHHIO Y4eDHOro mpeamMera

Opranu3anusi NPOCTPAHCTBA

®opmbl paboTbl

OpounransHas (D); unauBuayansHas (U); rpynnosas (I)

O6pa3zoBare/bHble
pecypehl

* 3apaHus Anis rpynroBoit paboTsi,
* 3aJ]aHUA JJ11 MaTEMAaTUYECKOro AMKTaHTa
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TIpooonacenue mabn.

I 3Tan. AKTyaJH3anus 3afaHuifl yYamuxcs

Llenp nesarenbHOCTH

CoBMecTHas AEATENBHOCTD

BbIsiBUTE TPy AHOCTH,
BO3HHKILHE MPH BbI-
NOJIHEHUH JIOMAIUHEro
3a/1aHuA; ONPENENUTD
YpPOBEHb 3HaHHH

1o TeMe -

(D/N)
1. OTBeTHTH Ha BONPOCHI yUaLUXCs M0 JOMAaLHEMY 3a/IaHHIO.
2. IpoBeputs peuienue Ne 979.
3. IIpoBecTr MaTeMaTH4eCKUH AUKTAHT.

Bapnaur I
1. Jlexut JM TOYKA A(2 —1) Ha oKkpyKHOCTH, 3a1aHHOH ypaBHe-
nueM (x —2)° + (y — 3)> =252
2. Hanmunre ypaBHeHHe OKPYHHOCTH, €CJIH €€ LEHTP — TO4Ka
(4; 5), a panryc paBeH 3.
3. Hamuiuure ypaBHeHHe MPAMO#i, MPOXOAALIEi Yepe3 TOUKY
M(3; -2) v napannenbHOH OCH OpAMHAT.
4. Hanuimre ypaBHEHHE OKPY)KHOCTH C LIEHTPOM B Hayaje Koop-
JMHAT, €CJIM OHa NPOoXoaHuT Yepes Touky C(-2; 3).
5. Hanuire ypaBHeHKe npsaMoii, poxoasiuei l{epe:; JIBE TOUKH
M(-2;-1)u N(3; 1).
6. Haiigure imey Bektopa a{— 12;5}.
7. Haiinute koopaHHaThI cepeauHbl oTpeska PQ, ecnu P(5; -3);

o@3;-7).

8. Haiinure koopauMHaTbl BeKkTOpa AB , eciti A(2; -5), B (-3; 4).

Bapuanr I1I
1. Jlexxut 11 Touka A(2; —1) Ha NpsMOH, 3aaHHOH ypaBHEHHEM
2x-3y-7=0?
2. Hanuuure ypaBHeHHE OKPYHHOCTH, €CITH €€ LEHTP — TO4YKa
(4; 5), a panuyc paseH 2.
3. Hanuiuure ypaBHeHHe NpsAMOH, NpoXoasLUeil yepe3 TOUKY
M(=2; 3) v napannenbHo# ocH abcLuce.
4. Hanvute ypaBHeHUe NPAMOI, IPOXOAALIEH Yepe3 HAYaIo

‘KoopauHat u Touky D (3; -2).

5. Hanuuiute ypaBHeHHE OKPY>KHOCTH C HEHTPOM B TOUKE
P(=2; —1), eciu oHa npoxoauT uepe3 Touky O(1; 3).
6. Haiinure paccrosHue mexxny Toukamu A(—1; 3) u B(2; —1).

7. Halinurte koopaHHATBI BEKTOpA ¢ , PABHOIO CyMMe BEKTOPOB a
u b, ecnu 5{— 12; 5}, 5{7;— 3}.
8. Haiigure koOpAMHATBI BEKTOpA C_D., ecnu C(-1; 6), D(3; -2)

Ne 979,
Hano: M € AB; A(-8; —6), B(-3; —1) u M(5; y).
Haiumu: y.
Pewenuye:
Dax+by+c=0
A(-8;—6): -8a—6b+c=0 B(-3;-1):-3a-b+c=0
8a=-6b+c b=-3a+c
a=—3b+lc b=—zc+c b=—lc
8 2 ' 2
a=——(—3a+c)+lc a=—2a—-2c+—c
8 4 8
5 8]
——a=-—C —_—
4 5
-1
2a=c¢ a=-—c
2

lcx—lc +c=0 ~2
2729 c

AB:x-y+2=0

2) Tak kak M € AB, TO ee KOOpAHHATHI YIOBNETBOPSAIOT YpaBHe-
HHO S—y+2=0; y=7, orctoga: M (5; 7)

OTBeT:7
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Oxonuanie maén.

II 5tan. Pemenune 3agay

Llens neaTenbHOCTH

3ajaHus 4is [PYNNOBOM NEATENIbHOCTH

CoBepiieHCTBOBATD
HaBbIKH peLLeHHs
3anay

@)

Knacc pa3busaercs Ha Heckonbko rpymmn. Kaknas rpynna petuaer 3afady B tedeHde 10 muHyT. Jlanee crieayer rnpe3eHTalus BbINOJHEHHOM
paboThl.

l-arpynna:

HaiinuTe mnowane TpeyroibHUKa, OrpaHH4eHHOro npamMbeiMH y —x =0,y +x=0,y-2x +4=0.

2-arpynna:

JIokaKuTe, YTO IMHKA, 3a1aHHas ypaBHeHHeM x° + 8x + )7 — 6x — 24 = 0, ABnseTCs ypaBHeHHeM OKpykHocTH. Haiinre paccrosnue
OT LIEHTPa OKPY>HOCTH 0 MPAMOiA, apaienbHOi OCH OPMHAT U NPOXOAALLEH yepes Toqu (5; -6).

J-arpynna:

Hafinute naowans TpeyroasHuka, 06pa3oBaHHOrO OCAMH KOOPIAMHAT U HpﬂMOH npoxoasiueii yepes Touku A(1; 10) u B(-1; —4).
4-arpynna:

1) Hanuwnre ypaBHeHue npsmoii, npoxoasiueii yepes Touky B(—3; 10) u nepneHaukyaspHoi ocu Oy.

2) [Mpunamnexat au Touku A(3; —5) u B(4; 2) npsmoit 7x — Sy — 18 =0?

3) BbisiCHHTE B3aMMHOE pacrionoskeHHe npsamoit y = 30 u okpyxHocTH (x — 5)> + (y — 10)* = 100

II1 3ran. Utoru ypoka. Peduexcus

JlesATeAbHOCTb YYUTENS - JedarenbHoCTb yyaluuxcs

(D/N)

— OueHuTe cBoto paboTy W paboTy rpynmnal.
—Yto oxazasioch A Bac Haubosee cIoKHbIM?

(W) Nomaintee 3aganue: 958, 944, 945, 998

Y pok 19. Tema: PELLIEHHUE 3AJTAY

Henwb aesTeNbHOCTH
yuyuTeas

Co3parb ycioBusa A8 COBEPUICHCTBOBAaHUA HABBIKOB PECLICHHUA 3a4a4, MOArOTOBKH K KOHTpOJ’IbHOﬁ paGOTe

TepMRHBI B NOHATHA

[psimasi, ypaBHEHHE OpAMOM, OKPYKHOCTb, YPaBHEHHE OKPYKHOCTH, METO KOOpAMHAT P

IlnanupyemMble pe3y JibTaThl

IIpeaMeTHBbIC YMECHHS YHHBepcabHbIe YueOHbIE el cTBUS
Brapgetor 6a30BbIM MOHATHIHBIM arnapaToM, HaBbIKaMH Io3nasamenvibie: YMEIOT CAMOCTOSTENBHO IJIAHMPOBATh AIbTEPHATUBHBIE MYTH JOCTHXEHHUS
YCTHbBIX, MHCbMEHHBIX, HHCTPYMEHTANbHBIX BBIUUCIEHUIA, UeJieii, 0CO3HaHHO BbIOHpaTh Haubosnee 3¢dexTHBHbIE cOCOOB! peleHns YueOHbIX U No3HaBa-
YMEIOT NMPUMEHATb METO/l KOOPAHHAT TeJIbHBIX 3a7ay.

Pezyasmusnpie: NOHUMAIOT U COXPaHAIOT YUeOHYI0 3a/1a4y; YMEIOT KOHTPOJIMPOBATh MPOLIECC
M pe3yJibTaT yueOHOM NesTeabHOCTH.

Kovmmynuxamugruie: yMerOT OPraH1M30BLIBATh yuebHOEe COTPYAHHYECTBO U COBMECTHYIO Jed-
TENILHOCT C YUUTEIEM H CBEPCTHUKAMH. :
JTuunocmubie. NPOSBJAIOT MMO3HABATENLHBIN HHTEPEC K U3YUYEHHIO TIPEAMETA




Ly

IIpodonycenue maba,

OpraHu3anus DPpocTPaHCTBA

Dopmbt padoThI

OponranbHas (O); unaMsuayansnas (M)

O6pa3zoBareibHble
pecypcebl

. 3a,£laHHﬂ JUTS CaMOCTOATE/IbHOM paGOTbl

I sTan. Axkryanu3anus 3HAHHI yHamuXxcs

Llens nesrenbHOCTH

CoBMmecTHas neATenbHOCTh

[TpoBepuTh ypoBeHb

copMHpPOBAHHOCTH

TEOPETUYECKHX
W NpaKTUYECKHX 3Ha-
HHH M HaBBIKOB

(D/N)
1. O6cyxaeH1e BOMPOCOB YHaLIMXCs M0 JOMALHEMY 3alaHHIO, COOOLUEHHE pe3yJibTaTOB MaTEMAaTHYECKOrO JUKTaHTa.
2. Onpoc no Teopuu:

— C(bOpMlel/lpyﬁTe TEOPEMY O pa3JIOKEHHH BEKTOPA MO ABYM NaHHBIM HEKOJIJIHHEAPHBIM BEKTOPaM.

- 3anuwute GopMyJibl KOOPAUHAT CEPEAHUHBL OTPE3Ka [0 KOOPJHHATAM €F0 KOHLIOB.

— Hanuinure ypaBHeHHE OKPYKHOCTH C LEHTPOM B Touke B(4; 0), eciiv 0Ha NpoXoAMT uepes Touky A(7; 4).

— Chopmynupy¥iTe rpaBUIo HAX0XKAEHHS KOOPAHHAT Pa3HOCTH ABYX BEKTOPOB.

— Hanwuiure dhopmyty Anst BbIUMCIEHHS IJIMHBI BEKTOPA [0 €0 KOOPAHHATaM.

— ChopmynupyiiTe NpaBUIO HAXOKAEHHS KOOPAHHAT NIPOM3BEACHHS BEKTOPa Ha YHCIIO MO 3aJaHHbIM KOOpAWHATaM BEKTOpa

II 3tan. CamocronTeanHasn paboTa

Llenw neatenbHOCTH

3apanus 118 CAMOCTOATENbHOI paboThl

BbISBUTH YPOBEHB
pa3BUTHUS YMEHHUS
(IPUMEHSATb TEOPETH-
yecKHe 3HaHHUA

6%)) BapnmanutlI

1. OKpy»XHOCTb ¢ LIEHTPOM B Touke A(—5; 3) npoxoauT yepe3 Touxy B(2; —1). Hanuiumre ypaBHeHMe 3TOH OKPY>KHOCTH.
2. Hanuumre ypasHeHue npaMoi, npoxoasilei uepes Hayano KOOpAMHAT U TOUYKy B(-2; 4).

3. BBISCHHTE B3aMMHOE pacrosioKeH e MPAMON X = —5 U OKPYXKHOCTH (X — 77+ (y— 6)* =81.

: BapuanrII
1. OkpyXHOCTb ¢ LieHTpoM B Touke M(2; —4) npoxoaut yepes Touky N(=3; 1). Hanmiunte ypapHeH#e 3T0# OKPYKHOCTH.
2. Hanuuinte ypaBHeHHe npsAMoi, MpOXoAsuIeH yepe3 Hayano KoOpAHUHaT U Touky C(—6; -3).
3. BbISCHUTE B3aMMHOE PACIONIOXKEHHE MPAMOI y = 25 U OKpyKHOCTH (x — 5) + (¥ — 7)° = 100.

OTBeTHI:

Bapuaut I Bapuanrt II
1. (x +5)" + (y—3) = 65. 1. (x=2)* + (y + 4)* = 50.
2.2x+y=0. 2.x-2y=0.

3. Her obuMX TOYEK. 3. Her o6uux Touexk
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IIpooonxcenue maba.

II1 5tan. Pemienne 3aaay

I_lem, JCATECJIbHOCTH

CoBMeCTHas NeATEIbHOCTh

1

2

COBCpI.IICHCTBOBaTb
HaBbIKH PCLUCHHUA
3aja4

(®/A)
1. Pewruts Ha focke W B TeTpagax Ne 997.

2. Peunts Ha gocke U B Terpaasax Ne 999.

Ne 997, '
B C Hano: A(3; 2); B(0; 5);, C(=3; 2); D(0; -1).
Hoxazams: ABCD — xBagpar.
Hokazamenvcmego.
A D Puc |

1) AB=+9+9=3V2
BC=+49+9 =32
CD=v9+9=3V2
AD=9+9 =32

2) AC=+36=6

BD =+/36 =6, cienoBatesnsHo, quaronanu AC = BD, cliefoBatensHo, poM6
ABCD - xBagpar, 4to U TpeboBasoch JOKa3aTh. '

Ne 999,

Jano: ABCD — napannenorpamm. 4 (—4; 4); B(-5; —1); C(x; y); D(~1; 5).
Haoimu: (x; y).

Pewenue:

1) AB=1+9=410.

AD=49+1=410.

BC=(x+57 +(y-1).

CD=f(x+1)* +(y—5).

Tak Kak B napauiesiorpaMmMe CTOpPOHKI MONapHO paBHbI, TO:
(x+5)2+(y-1>=10 x*+10x+25+y* -2y +1=10
{(x+1)2 +(y=57=10 {xz +2x+1+y* —10y+25=10

— ABCD — poM6 (no npu3Haky)

8x+8y=0 x=-y
G+ +(y+52=10 (A-p)+(@-9"=10
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TTpooonxcenue maba.

3. Pewntsb Ha pocke u B TeTpagsx Ne 980.

1-2y+y" +y—10y+25-10=0

Y —6y+8=0

2’12y +16=0

n=4 y»=2

Ecnu y = 4, 1o x = —4 — uzBectHa A(—4; 4).
Ecmi y =2, To x = -2 — usBectHa C(-2; 2).

Hano: ABCD — pomb. AC € Ox, BD € Oy; AC=4 cm,
BD =10 cm.
Hanucats ypasuenue 4B, BC, CD, AD.

Pewenue:
1) A(=2; 0); C(2; 0); B(0; 5); D(0; -5).
2) A(=2; 0) u B(0; 5).

1

‘ - 1 1 10
) =0 |975¢ —cx——cy+c=0 | :—
{Sba+co oo sY ¢

res b=-gc  Sx=2y+10=0
3) B(0; 5) u C(2; 0).

1 v
Sh+c=0 JG:EC ——lcx———l—cy+c=0 l(——l—g)
2 5 c
2a+c=0 1
b=—gc 5x+2y-10=0
4) C(2; 0) u D(0; -5). '
1
2a+c=0 [975€ —lcx—lcy+c=0 :(——12)
) 25 U e
Sb+c=0 1
b=gc 5x+2y-10=0
5) A(~2; 0) u D(0; ~5).
a=—c¢ 1 1 0
-2 = —cx+—cy+c=0 | :—
e el
T0He=0 e 5x42y%10=0

5
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Oxonuanue maba.

I 2

4. Pewunth Ha gocke W B TeTpaisx Ne 1004.

5. PemuTe Ha gocke u B Terpaasx Ne 1007

Ne 1004.

Hano: axx +byy—c =0
L:3x-15y+1=0
ax + bzy —Cy = 0
L:2x-y-3=0
Hoxkazamw: [, 1 L.
Jloxazamenvcmeo:
Venosue I, ||l Bbmonteno, ecmu @y - by —a, - b, =0, To ecTb 3 - -D-2-15=0
-3+3=0.

0 = 0 — BepHO, cemoBaTeNbHO, /) | [12, 4TO U TpebOBaNOCh JOKA3aTh.

Ne 1007.
B C Hano: ABCD — tpaneuus. M € AC, AM= MC
N e BD, BN=ND.
Hoxazame: MN = —:IE(AD -BC).
A D
Puc. 3
oxazamenvcmeo.

—— o e e —

HHKa).
2MN = (—A/B + m)+ (H) + C_'é)-i— (B?v’ + ﬁ/), Tak kak N u M — cepeauHsi cTo-

pod BD u AC, To MA+MC=0 , DN+BN=0 , CIIEIOBATENEHO,
2MN = AD+CB nan 2MN = AD - BC .
A/[N=—;—(A_5—B_C.),Tax KaK_A_[)TTE—é H WTT_A_[),TO 'A_D.—E_C.lz

=AD - BC, orctoga MN = %(AD — BC) , uto u TpeboBanoch A0Ka3aTh

IV stan. Utoru y

oka. Pediexcus

JlesaTenbHOCTh YUUTEA

JleATenbHOCTh YHaluxces

(D/N) :
— CdhopmynupyiiTe Tpy Bonpoca no JaHHOH Teme.

— OueHurte cBOIO paboTy Ha ypoke

(1) JomaluHee 3aaHie: NOATOTOBHTHCA K KOHTPONbHOM paboTe; pewuTs
Ne 990, 1010
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Ypok 20. Tema: KOHTPOJIbHASI PABOTA Nel

Hesb nesTebHOCTH
yUuTes

Co3zparb YC10BHs 014 MPpOBEPKH 3HaHHF[, yMeHMﬁ H HaBbIKOB YHalUXCA MO YCBOCHHIO H MPUMEHEHHUIO H3YUEHHOI0 MaT€pHaia

TepMHHDBI U NOHATHS

MeTon KOOpPAMHAT, ypaBHEHHE OKPY)KHOCTH, YPaBHEHHE MPSIMOH, JUTMHA BEKTOPA, pACCTOSHUE MEXIY TOUKaMH, KOOpAUHATHI CepeRH-
HbI OTpe3Ka '

IInanupyemble pe3y/ibTaThl ;

Hpeumerﬂble YMEHuHA

YuupepcanabHble yyeOHbIe JefcTBHSA

VuMetor JAEMOHCTPUPOBATL 3HAHHUE OCHOBHBIX nOHﬂTHﬁ,
TIPUMEHATD IMOJIYYCHHBIC 3HaAHHUS [J1d PEUIEHHA OCHOBHbIX

U KAQYECTBCHHBIX 3aa4, KOHTPOJUPOBATH MPOLECC U pPE3YJib-
TaT qu6H0ﬁ MaTeMaTHYECKON AeATeTbHOCTH

H03Haeameﬂbubze TIPOBOAAT CpaBHEHHE, CEPUALMIO M KITaCCUGBHKALMIO TT0 3aAaHHBIM KPHUTEPHSM.
PezynsamugHuie: BHOCAT HEOOXOAMMBIE KOPPEKTHBBI B ISHCTBHE MOCHE €ro 3aBEPUICHHs Ha OCHO-
Be yueTa XapakTepa C/ielaHHBIX OIUMOOK; OCYLIECTBIAOT CAMOAHANIM3 U CAMOKOHTPOJI.
Kommynuxamugnsie: yINTHIBAOT Pa3HbIE MHEHHS U CTPEMSATCS K KOOPAMHAUMH Pa3IMYHBIX M0-
3ULIKIA B COTPYHUUECTBE.

JTuunocmuple: OCOZHAIOT BAXXHOCTh H HEOOXOAMMOCTh 3HAHHI B XKM3HH 4elOBEKa
OpraHu3anus IPOCTPaHCTBA '

®dopmbl paGoThI

WnnusupyansHas (U); dponransbhHas (D)

O6paszoBaTesbHble
pecypcal

* 3ajaHus 11 KOHTPOJILHOH paboTh

I 3Tan. BoInoiHeHHE KOHTPONBLHOH PaGoThI

Llens pesiTennbHOCTH

3aJaHue L1 KOHTPOJIBHOI paboTsl

1

2

Ocy1ecTBUTL TIPOBEp-
Ky 3HaHUH, yMEHHIH

¥ HaBBIKOB M0 U3Yy4Y€H-
HOMY MaTepHany

(M) Bapuant!

1. Haiigute KoOpaAMHAThI U AJIMHY BEKTOpa 4, €CIH a= % m-n , 7n.{~ 3; 6}, ;;{2; - 2}.

2. Hanuuinte ypaBHEHHE OKPY)KHOCTH C LIEHTPOM B Touke A(—3; 2), npoxoasiei lLl‘epez Touky B(0; -2).
3. Tpeyronbuuk MNK 3amaH koopAHHaTaMH cBOMX BeplnH: M(—6; 1), N(2; 4), K(2; -2).

a) [loxaxure, uto AMNK — paBHOGEIpEHHBDIIA.

6) HaiinnTe BblcOTy, MPOBEIEHHYIO M3 BEpIIMHbBL M.
4*. Haitnure KOOleHHaTbI TOUKH N, nexauied Ha ocy abcumce U paBHOY1aneHHOM oT Touek P(—1; 3) 7 K(O 2).

BapuantII
2},2{1;—2}.

2. Hanniumre ypaBHeHHe OKpPY>XHOCTH ¢ LeHTpoM B Touke C(2; 1), npoxoasuieii yepes touky D(5; 5).
3. Tpeyronsauk CDE 3agaH koopauHaTaMu cBoux BepiuuH: C(2; 2}, D(6; 5), E(5; -2).

N - - 1- - -
1. HalinuTe KoOpaAHHATHI ¥ [UIHHY BekTOopa b, et b = Ec~ d, c{6; -

a) Jlokaxwure, uto ACDE - paBHOOEIpEHHBIIA.
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Oxonuarue mabn.

6) Hafinure 6uccekTpucy, npoBeserHyI0 U3 BepnHsl C.
4* Halinute KOOpAUHATH! TOUKH A, Jexallei Ha OCH OpAUHAT U paBHOYIaieHHOH oT Touek B(1; -3) u C(2; 0).

OTBeTHI:
Bapuant I

L. Z{—3;4},|Zz‘ =5,

2. (x+ 32+ (y-2)*=25.
3.6) 8 en.

4. N(=3; 0).

Bapuaut II
L. 13{4;—3},’5[:5.
2. (x—2 +(y- 1Y =25.
3.6) 12,5 en.
4. A(0; 1)

II 3Tan. Utoru y

JesTensHOCTb yuuTens

noka. Pedurexcus

ﬂeﬂT_eJIbHOCTL y4yamuxcs

(@A)

— Yro BBIMONHAH Ha ypoke?
— Kak oLeHHBaeTe CBOIO 1€ATEBHOCTD Ha yPOKe?

(M) Jomauinee 3agaHue: MOBTOPUTH MaTepyal IyHKTOB 79—96; OTBeTUTb Ha BO-
npocel 1-8, c. 244

'

— Kaxkue 3anauns Boi3Basiv 3arpyaHenus? [Toyemy?

I['JIABA XI. COOTHOHIEHUA MEXKAY CTOPOHAMUA U YIJIAMM TPEYTOJIbHHUKA.
CKAJISIPHOE ITPON3BEAEHHUE BEKTOPOB

Y pok 21. Tema: CHHYC, KOCUHYC, TAHTEHC, KOTAHTEHC

Lenb neaTebHOCTH
yuuTeas

Co3zaars yca0BHA A BBeAEHHUS MOHATHIT CHHYCA, KOCUHYCa, TAHMEHCa U KOoTaHreHca [uis yrios oT 0° go 180°, BuiBeieHHSI OCHOBHOrO

TPHUTIOHOMETPUHECKOrO TOXACCTBA

TepMHHBI H HOHATHSA

EAMHH‘{Haﬂ OKPYXHOCTb, CHHyC,‘KOCl/IHyC, TAHICHC, KOTAHI€HC, OCHOBHOC TPUT'OHOMETPHUUYECKOE TOXKXAECTBO

Ilnanupyemblie pe3yabTaTh v

IIpeaMeTHBbIE YMEHHS

YHuBepcaabHbIe YHeOHbIe 1elicTBHS

Ymeror NPUMEHATD ONIPCAC/ICHHUA CHHYCA, KOCUHYCa,
TaHreHca U KOTaHreHca 4jist onpeaeieHus KOOpaAHHAThI
TOUYKH € JUHHYHOMH OKpPYKHOCTH

Ilo3nasamenvhble: OCO3HAHHO BNAACIOT JTOTHUYECKUMH ACHCTBHAMM ONpPENEEHHs TOHATHIA.
PezynsamugHble: yMEIOT OCYLUECTBAATb KOHTPOJIb N0 Pe3ybTaTy U CrIoco0y AeiCTBUA Ha ypOBHE
MPOU3BOJILHOrO BHUMaHH U BHOCHTb HEOOXOIUMbIE KOPPEKTUBLI.

KommyHnuxamueHsie: yMEIOT OpraH130BbIBaTh Y4eOHOE COTPYAHHUECTBO U COBMECTHYIO fiesi-
TENILHOCTB C YUMTENEM W CBEPCTHHKAMH, ICHO, TOYHO, FPAMOTHO H3J1araTh CBOH MBIC/IH.
JTuunocmubie: NOHUMAIOT BXKHOCTb H HEOOXOAWMOCTb U3YUYEHHS TNPEIMETA B JKU3HH YeJIOBeKa

OpraHu3anus NPOCTPAHCTBA

DopmbI padoTbl

OG6pa3soBaTe/ibHbIE
pecypchl

O®ponTanshas (P); unausunyansHas (H)
* Tecr ‘




IIpooonxcenue maéa.

I sTan. AKTyaju3anus 3HAHHH yYamquxcs

€S

L[em; JCATCIBHOCTH CoBMecTHas JACATCIbHOCTD
[MoscHUTb oIMOKH, (D/H)
JOITYLLIEHHbIE B KOH- 1. CooOMIHKTE pe3ysIbTaT KOHTPOJILHOH paboThi.
TpONbHOH paboTe 2. [IpoKOMMEHTHPOBATH OCHOBHBIE OLIMOKH
I1 sTan. MoTHBAI M K AeATEJLHOCTH
Llenb nesTensHOCTH CoBMecTHas IeSTENbHOCTD
Yepes nosropeHue (D/N)
u3yueHHoro Matepua- | 1. Uto HasbiBaeTcs CUHYCOM, KOCHHYCOM, TAHI€HCOM OCTPOrO yria MpsSiMOYrofibHOFO TPEYroJbHUKA?
na noaBecTH yyammx- | 2. Kakoe paBeHCTBO Ha3bIBatOT OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKAECTBOM?
CA K BOCNpUATHIO HO- | 3. YeMy paBHbI 3HaUEHHUs CHHYCa, KOCHHYCa M TaHreHca s yrios 30°, 45° u 60°?
BOH TEMBI (M) Tect ¢ mocnenyromieit caMOMPOBEPKOH.
B
1. HaH TpeyronbHuk ABC. UeMy paBeH cuHyc yrna A? 5. Ecnu cosa = é, TO YeMy paBeH tga?
35
4 4 3 4 1
a) —; 0) =; B) —. a 2«/_2_; 0) 8; B) ——.
) S ) S ) 3 ) ) ) 2
C A 2
2. YeMy paBeH TaHreHc yria B? 6. B npsmoyronsroMm AACB, sind = 3 Haiitu sinB.
4 3 3 5 V21 21
a) —; 0) —; B) —. a) —; 0) —; B) —.
) 3 ) 5 ) 4 ) 2 ) 5 ) 25
3. Yemy paBeH KocuHyc 60°?7 7. Yopoctute BbipaxeHHe: sin30° - cos45° - tg60°.
V3 1 V2 V6 W2 V2
a) —/; 0) —; B) . a) —; 0) — B) —.
2 2 2 4 4 4
4. EciM sing = %, TO 4EMY paBeH cosa?
9 56 214
a) <; 06) —; B) :
5 81 9
OTBeTH; 1 2 3 4 5 6 7
a B 6 B a 6 a
III 3ran. U3yuyeHHe HOBOit TeMbI
Liesib AEATENBHOCTH . CoBMecTHas IesTeIbHOCTh
1 2
BeecTH nouarus cuiy- | (D)
ca, KOCHHyca, TaHreHca | 1. BeecTH noHsTHe eAMHUYHON MOMYOKPYIKHOCTH (c. 248, puc. 290).
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ITpooonxcenue maba.

1

2

¥ KOTaHreHca uepes
KOOpPAUHATBI TOUKH
€AWHUYHON OKpYX-
HOCTH

2. BBecTu NOHATHE CMHYCA U KOCHHYca Ans yrioB 0° < a < 180°: sina =y, cosa=x.
Taxkum oOpazoM, 1is ioboro yrna o u3 npomexyTka 0° < a < 180° cMHycoM yrila o Ha3bIBaeTCst OpAMHATA y TOUKH M, a KOCHHYCOM
yrna o — abclucca x TOUKH M, nexaiuei Ha €AMHHYHOMN MOJIyOKPYKHOCTH.
0<sina<l; -1 <cosa<l.
3. Haiit 3Ha4eHHs cUHYca U KOCHHYca s yrios 0°, 90° u 180°.
sina
4. OnpegenuTts TaHreHe yrna a (a # 90°): tga —— npu a # 90°; tg 0° = 0; tg 180° = 0.
cosa
5. BbIBECTH OCHOBHOE TPUIOHOMETPHUECKOE TOXIECTBO Sin“a + + cos’a = 1, ucnons3ys puc. 290 B yueOHHKe Ha ¢. 248.
6. CoctaBuTb TabnuLLy:

0° 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180°

sina

cosax

tga

3uauenus ans yrios ot 0° go 90° yuauuuecs 3amofHIOT caMOCToATeNbHO (MaTepran § kitacca). OctajibHble 3HaYEHHUs 3aMOTHSAIOT
C MOMOUIBIO YYUTENS, HCITONb3YS GOPMYJIbI IPUBEACHHS U €IHHHUYHYIO OKPYXKHOCTD

IV 3tan. 3akpenJieHne H3y4eHHOr0 MaTepHaaa

Henb nestensHOCTH JIeATENBHOCTD YUHTENS JeATenbHOCTh YYainuxcs
1 2 3

B npotiecce peureHus (O/N) Ne 1012.

NpOCThIX 3aa4 OTpa- 1. Petuuts Ne 1011 (ycmno). Pewenue:

60TaTb MOHATHS CHHY-
Cca, KOCHHYCa, TAHrCH-
Cca H KOTaHIreHca

Touka ¢ koopAMHATaMH (X; ¥) MPUHALIEKUT €IUHHUHOM MOYOKPYHKHOCTH,
ecn BbIMONHAIOTCA yenoBus: —1 <x<1,-1 <y<1ux®+)*=1. Touka

M, (0; 1) yooeneTBopseT BCEM YCIOBUAM => OHa JICXKUT Ha EAMHUYHOM 1oy~
OKPY>KHOCTH.

5

Touka M, l;——
2 2

2. Peurntb Ne 1012 Ha mocke W B TeTpajsx.

YAOBJIETBOPACT BCEM YCJIIOBUAM —> OHA JIEXKHUT HA €AUHHY-

HOH MOy OKpPY>KHOCTH.

2.5

Nl

; ——:;— 1, A(1; 0), B(-1; 0) Takxe nexxat Ha €aH1-
772 S | AU 0), B-1:.0)

HHUYHOM MOJYOKPYKHOCTH.

Cunyc LAOM — 310 opaunata Touku M. Kocunyc £AOM — 310 abcuucca

Toukd M. Tanrenc £AOM paBeH oTHOUIeHHIO CHHYca £AOM K €ero KOCHHYCY.

Touku M;
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Oxonyanue maoan.

3

3. Pewts Ne 1013 Ha nocke u B TeTpaasx

Mi(0; 1) = sinLAOM, = 1, cos£LAOM, =0, tgLAOM, = 0.

3 3
M, l,ﬁ = sinLAOM, = £,COSLA0M2= l,tgéAOM2= £ : 1 _
=43.
2
M, (g,% = SinZAOM; = —, cosLAOM; = [.’
2 2
tgLAOM; = —:£=l.
2 2
M, ”£§l :>SinZAO}W4=—]-,coséAOM4=_._‘/__3_’
woaom,= L[ B) L
2 2 V3
Ne 1013.
Pewenue:

e . 2 -
sina+ cos’a=1 = sina= +vl-cos’ & ,HoTak kak 0 <sina<1l =

= sina= yl-cos’ « .
T

1 .
a)cosa= — = sina= ,|l-—=
2 4 2

4 5

0) cosa= _2 > sinag= ,fl-—=—.
3 9 3
B)cosa=-—1 = sina= +1-1=0.

G5

O :a)—;6) —;8)0
TBET:a) > ) 3 B)

Vsran. Urorn y

oka. Pediekcus

HCHTeHbHOCTb YAUTEA

JleaTeNbHOCTD YHalMXCA

(D/N)
— UYrto MOBTOPWIH Ha ypoke?

— Yto aBasercs abcLUCCOH TOUKH eAWHUYHON OKpY>KHOCTH? OpauHaToil

TOYKH €JMHHYHOH OKPYKHOCTH?

(M) NomauiHee 3amaHue; H3y4UTb MaTepua NyHKTOB 97-99; oTBETHUTL Ha BO-
npocel 14, c. 266; pewnts 3ana4uu Ne 1014, 1015
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Y pok 22. Tema: CHUHYC, KOCHHYC, TAHI'EHC YIJIA

I.[e.rm ACHATECIbHOCTH
YUHTEA"A

CoBepLIEHCTBOBAaTh HaBbIKM HAXOXACHHUA CHHYCA, KOCHHYCa, TaHreHca 1/ yrioB oT 0° go 180°; cnocoGcTBOBATE pa3sBUTHIO YMEHUS
M0JIb30BATbCS OCHOBHBIM TPUIOHOMETPUYECKHM TOXAECTBOM

TepMHHbl H NOHATHHA

EnuHuuHas OKPYXHOCTb, CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO

ILnanupyemblie pe3yJbTaThbl

IIpeaMeTnble yMeHHHA YHuBepcandbHble yueOHbIe AeiicTBUA
YMeIoT NpUMEHATH OnpeesieHUs CHHYCa, KOCHHYCa, Hosnasamevbhbie: 0OCO3HAHHO BNAJICIOT JIOTUYECKUMH JEUCTBUAMH ONpPEAEIeHHs MOHATHIA.
TaHIreHCa ¥ KOTaHreHca 1S OnpeaesieHHs: KOOPAHHATBI Pezynamugnvle: yMeroT OCYILECTBIATH KOHTPOJIb 110 PE3YJIbTATy U cOcO0y ACHCTBHS Ha YPOBHE
TOYKH €IMHUYHOM OKPYKHOCTH NPOH3BOJILHOTO BHUMaHUSt H BHOCUTh HEOOXOIMMble KOPPEKTHBEI.

Kommynuxamusnvle: yMeIOT OpraHM30BbIBaTh Y4eOHOE COTPYIHHYECTBO H COBMECTHYIO Aes-
TEJILHOCTH C Y4UTENIEM M CBEPCTHUKaMHU, paboTarhb B rpynie, SCHO, TOYHO, FPAaMOTHO HU3/1araThb
CBOM MBICJIH.

Jluunocmubie: OCO3HAIOT BXKHOCTb M HEOOXOJMMOCTb 3HAHHI B XKU3HH YelOBeKa

Opraﬂmamm HpPOCTPAHCTBA

®opmbl paboTbl

OponranbHas (O); unausuayaneHas (MU); rpynnosas (I)

Oo6pa3oBaTeibHbIE
pecypcsbl

« 3agaHus A9 MaTeMaTHYECKOrO JMKTaHTa

I 3Tam. AKTyaJH3anus 3HAaHHH yuamuxcst

Lenb aesTeabHOCTH

CoBMecTHas AeATEIbHOCTh

1

2

[ToBTOpHUTE OMpene-
NEHHUs CHHYCa, KOCH-
Hyca, TaHreHca

(D/N)
1. TlpoBepka BbIMONHEHU AOMALLIHEro 3a/iaHus. ([leoe yuawuxca y docku.)
2. MaremaTtuueckuii aukrant (10-12 MuH).
Bapuaunt I
1. CTOpOHBI MPAMOYTOABHOrO TPEYrojibHUKA paBHbL 3 ¢M, 4 cM U 5 cM. HaltnuTe cHHyC, KOCHHYC M TaHI'€HC MEHBLUIErO OCTPOro yria

3TOrO TPEYroJbHHUKA.
2. KateT npsMOyrojisHOro TpeyroibHHKa paBeH 6 1M, a npoTHBonexaiuuii yron paseH 30°. Haligure runoreHy3y 3Toro TpeyronbHHKa.
3. Belumcnss CHHyC OCTpOro yria, y4eHUK nosyuun uucio 1,05. BepHbl a1 ero BbiurcieHus?

o 12
4. Haiigure KOCHMHYC OCTpPOro Yrja, ec/ii €ro CHHYC paBeH G

" 2
5. HaiiguTe TaHreHC OCTpOro yria, €ciii €ro CHHYC paBeH TR

9
6. Curyc ocTporo yria npsiMoyrojbHOro TpeyroisHUKa paBeH e YeMy paBeH KOCHMHYC BTOPOrO OCTPOro Yrjla 3TOro TpeyrojbHHKa?




LS

Hpodonxcenue mada.

2

BapmanT Il

1. CTopoHBI NpIMOYroJILHOro TpeyrojbHUKa paBHel 10 1M, 8 oM U 6 oM. Haliaute cUHyC, KOCHHYC U TaHreHC GOJIBIIEr0 OCTPOro yria

3TOrO TPEYTrOJIbHHKA.

2. KateT npsMoyrojibHOro TpeyrojibHuKa paBeH 8 cM, a MpoTHBOJIEKAILHMii yron paBeH 45°. HaiiTu rumoreHy3y sToro tpeyroibHuka.
3. BeuUcIas KOCHHYC OCTPOro yria MpsMoyrojbHOrO TpeyrojbHHUKa, yyeHHK nonydut ydcno 1,05. BepHe! v ero BeruuciaeHus?

4. Haiinure cMHYC OCTpOro yriia, €Cjlid €ro KOCHHYC paBeH >

. 4
5. HailinuTe TaHreHC OCTpOro yrna, €Ciii ero KOCHHyC paBeH prh

: 12
6. KocuHyc octporo yria npsMoyrojbHOro TpeyrofbH1ka paBeH 37 YeMy paBeH CHHYC BTOPOrO OCTPOro Yria 3TOro TpeyronbHHKa?

II 5Tan. Pemenne 3amay

Llenp oesTebHOCTH

lIexTen BHOCTb YUHTEA

HBHTCHBHOCTI: yJyaluxca

1

2

3

CoBeplneHCTBOBATE
HaBBIKH pELICHHS
3a1a4

@)
1. Pemnts 3amauu Ne 1017 (6), 1018 (a) B manbix
rpynnax. Bapuaute! pewenuii obcy auThb.

2. CamocrosrensHo pewnts Ne 1018 (a, B, 1), 1019
(6, 1)

Ne 1017 (6).
B Tak kak KOCHHYC yI'Jjla — 3TO OTHOUICHHUE NPHUICKALLIETO

3
KaTeTa K MMIOTEHY3€ U cos/A4 = e TO JJIst IOCTPOEHUS

C A yria A Hazo MOCTPOUTH NPAMOYrofbHbld AACH,
B koTopoM AC =3, AB=4.
Ne 1018.
Ecnu Touka 4 uMeeT KoopauHaTthl (X; y), To x = OA4 - cosa, ay = OA4 - sina.
3W2 3W2
S Y -

2

a)04=3, a=45°=>x=3"cos45°= =3 -sin45°=

To ectb 4 3—‘/2,?—‘—/_% .
2 2
B)OA=5a=150°=x=3-cos 15 °=—§l2/—§~;y=5 -sin 15 °=%.

2

To ecn:A[—?-—].
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Oxonuanue maon.

3

N OA=5 a=30°=x=2c0s30°=+/3;y=25in30°=1=4 (43 1).

32 342 sf 5

Otser:a)d| === i) d | === > s n) 4 (V3: 1)

e 1019.

KoopauHatel TOUKH 4 MOXKHO BBIMHCIHTD Mo dopmynam: x = OA4 - cosa,
y=0A4 - sina.

B npsMoyronbHoit cucreme Koopm/mar XOY pas KoopaMHAT TOYKH A BBINOJ-
HSETCA PaBEHCTBO X2 +y? = 04%

6) A(0; 3), Torna 0° + 3> = 04> = 04 = 3. Otciona no dopmyse x = O4 - cosa
nomgy4aeMm: 0 =3 - cosa = cosa= 0= a=90°.

) A(242;242) = (-22)% +(2V2)? = 042 Torna 04%= 16x = 04 =4.
Torpa o dpopmyne x = OA4 - cosa nonyyaem: — 22 =4-cosa =
= cosa=—72 = a=135°.

OTBeT:6)90°%Tr) 135°

I1I 3Ttan. Htorm y

oka. Pedexcus

ACHTCII bHOCTb YUHUTEIA

JleATeNbHOCTD YYaluHXCs

(D/H)
— MoaBeauTe utor ypoka. JIOCTUINIM 1M MBI NOCTaBJIEHHBIX LEnei?

— QuenuTe ¢8O0 paboTy. YTo ans Bac oka3anock Haubosee CIOXKHbIM?

(1) HomamHee 3ananue: pewnts Ne 1017 (a, B), 1018 (6, r), 1019 (a, B)

Y pok 23. Tema: CHHYC, KOCUHYC, TAHI'EHC YIJIA

ensb gesATEJILHOCTH
YUYHTes

CoBepllIeHCTBOBATh HaBbIKM HAXO0X/EHHS CHHYCa, KOCHHYCa, TaHreHca A3 yrioB oT 0° go 180°; cnocobcTBOBaTh Pa3BUTHIO YMEHHS
MOJIb30BaThCsl OCHOBHBIM TPHTOHOMETPHUYECKHM TOXKAECTBOM

TepMHHBI H NOHATHSA

EnnHuuHas éprX(HOCTb, CHHYC, KOCHHYC, TAHICHC, KOTAHIM'€HC, OCHOBHOE TPUIrOHOMETPHUYECKOE TOXKIAECTBO

[InanupyemMsble pe3yJabTaThl

IIpeameTHbIE YMeHHS

YHuBepcaJIbHbIE YieOHble AelicTBUSA

VYMeIoT NpHUMEHHTD ONpeJeieHHs CHHYca, KOCHHYCa,
TaHI€HCa ¥ KOTaHreHca /1S ONpeAeieH!s KOOPAHHATI
TOUYKH €JMHHYHOMN OKPYIKHOCTH

CBOH MbICJIH.

Ilo3nasamenvhvle: OCO3HAHHO BNAJICIOT IOTHUECKUMH JIEUCTBUSAMU OMNpeNeeH s MOHATHH.
PezynamugHele: yMEIOT OCYILECTBIATh KOHTPOJb MO pe3yJbTaTy U cnocoly AeiHCTBUS Ha ypOBHE
MPOU3BOIBHOIO BHUMaHHs U BHOCUTH HEOOXOOUMBIE KOPPEKTUBBI.

Kommynuxamugnele: yMelOT OpraHM30BbIBaTh yueOHOE COTPYAHHYECTBO ¥ COBMECTHYIO Jes-
TENILHOCTD C YUUTEseM U CBEpCTHHKaMH, paboTaTh B rpyrine, sCHO, TOYHO, [PaMOTHO W3/1araTh

Jluynocmmuuie: NPOABIAAKOT MO3HABATE/IbHbII HHTEPEC K U3YHCHHUIO ITpeaMeTa
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[Ipodonscerue maon.

Oprannzamnus npocTpaHcTBa

®opmel paboThl

OponTanbHas (P); uaausuayansHas (M)

O6pa3oBaTenbHbIe
pecypcesl

Yeprexu qns 3anay

I yran. Pemenne 3a1a4 mo roToBbIM veprexxam

Llens nesrenbHOCTH

I[CHTCJILHOCTL YUHTENA

I[CS(TCJ’IBHOCTB y4dyauuxcAa

CoBeplLeHCTBOBATE
HaBBIKH peLIeHHs
3aja4

(P/H)

1. PewueHue 3aa4 1o roToBbIM HepTexkKaM.

1) Halitu x u y: 4) Haittu au f.

) 4 3)
L) vz 5)|

1 2 1

-1 [0 1 x 5 .
Puc. 1

-1 0 1 x
Puc. 4
5) Haifru koopauHaTs! TO-
yek A uB; O4 = \/5

ly
B
1
2
A
30°
-1t O 1 X
Puc. 2
Puc. 5
3) Haittu £COD. 6) Haiitu S450.

Puc. 3

2. IIpoBepka 1OMaUIHEro 3aaHHs

OTBETH K 3aga4aM no roTOBbIM YEPTEKaM:

N

Dx=—
Jx= =Ty o

2) ZCOA = 30°, ZCOB = 120°.

3) ZCOD = 105°.

4) a=60°, f = 45°.
5) A[ ‘/—J Bl-1,43)

6.Sp0= ﬁ KB. €l.
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IIpodonscenue maba.

II sTan. CamocTosiTesbHast paboTa ¢ B3aHMONPOBepPKOH

Llenp aeATenbHOCTH

3agaHus JUIA CAMOCTOSTEIbHOM paﬁOTbl

[IpoBepUTh ypOBEHD
chopMHPOBAHHOCTH
3HaHUWH Mo TeMe

M)
BapranTt I
1. Hafigure:
a) sina, ecnu cosa = —%;
2
6) cosq, ecnu sina = g

B) tg@, eciiu cosa = —

2. TIposepeTe, 1€XKAaT JIM HA €MHUYHOMH OKPY>KHOCTH TOUKH:

1 W15 1

a) A[Z T] ; 6)B(7;3);, B) C[E 5)

3. Yron Mexny mydoM OM, nepeceKaroliM eIMHUUHYIO

T0JIyOKPY>KHOCTb, U MOJIOKHTENBHOH nonyockio Ox paBeH .

Halinute koopauHate! TOUKH M, ecnu:

a) OM=4; a=60° 6) OM = 8; a=150°.
OTBeTH:

BapuantlI

la)g; V21 B)\[3—.

0) +——;
) 5

0) HeT; B) HeT.

6) M(-443; 4).

2. a) Jla;
3.a) M(2243);

Bapuanrt II
1. Haitgure:
. 1
a) sinq, eCJM cosa = —Z;
. 2
0) cosa, ecnu sina = -3 ;

B) tgQ, eClli cosa = -

2. TIpoBepsTe, J€KAT JM Ha eAMHHUHOH OKPY>KHOCTH TOUKH:

)

33

6 B(\/— «/—],

8) C (2; 3).

3. Yroa mexay nyuom OP, nepecexarolUM €JUHHUYHYIO
MOJTYOKPY>KHOCTb, M MOJIOXKUTESIBHOM NoTyocsio Ox paBeH f.

Hafigure koopauHaTel TOUKH P, eciu:
a) OP = 6; g =30°% 6) OP =

Bapuaunt II

B J5 5
-a)T,

2. a) Ha;
3.2) P[343;3);

3
0) HeT;

6) M(-543:5)

0) t—; B) —.

B) HET.

10; 8 = 120°.

I1I 3Tan. Utorn ypoka. Pedpnexcas

ﬂeﬂTeﬂbHOCTb YYyuTensa

JleATeNbHOCTD yHaLIUXCs

i

2

(D)

- OI.ICHHTC CBOKO pa601y Ha KaXX10M 3Tari€ ypoka.
— Kakue TPYAHOCTH BO3HHKIIH IMPH BBITTOJIHEHUH 3aJlaHUi | ﬂO‘leMY?

1. IocTpotiite yron 4, ecnm cos£LA4 =

(H) domaluHee 3a1aHHE: PEIUIUTH 3a/1a4H.

_g . HaiiauTe sin£4, tg/A.
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Oxonuanue mabn.

1 2

Ecnu uyBcTBYI0 cebst xopoiLo, KOM(bOPTHO, TO Belialo Ha AepeBo A0JI0KH Kpac-
HOTO IIBETA, ECJIH HET, 3EJIEHOr0

JEPEBO YYBCTB 2. Haiinure 3HaueHue BhIpaKEeHHS sinfa - tga— cosza, €CJIH U3BECTHO, YTO
. 1
sina= —.
3

3. Haiinure HaumeHbLIKi yron Mexay nyyamu OA u OB, ecau A (— 2; 243 ),

B(5; 5), O — Hayano koopauHar

Y pok 24, Tema: TEOPEMA O ILIOIMAJH TPEYT'OJIbHUKA

Ilenb geaTebHOCTH
yuHTES

Cospnatb YCJIOBHUA IJT AOKA3ATEILCTBA TEOPEMBI O TUTOLaAH TPEYTrOJIbHHMKA

TepMHUHBI B NOHATHSA

CHH}’C, TPEYTroJIbHUK, IUIOIAAb TPEYrOJIbHHKA

IInanupyemblie pe3yabTaThi

IIpeaMeTHBIE YMEHHSA YHauBepcaabHble yueOHbIE AeiicTBUS

VuMeror NPHUMEHATB OMPEACICHHE CHHY Ca JUIA [10Ka3aTe/IbCTBa Ilo3nasamenvrbie: 0OCO3HAHHO BJANECIOT JOTHYECKUMH AEHCTBUAMHU OMNpenCsICHUA l'IOHﬂTPIﬁ,

TEOpEMBI

0000 LIeHHs, YCTAHOBJICHHS aHAJIOTHiA.

Pecynamusnbie: yMEIOT BUAETh MaTEMATHUECKYIO 3a/1auy B KOHTEKCTe NPOOIEMHON CUTYaLHH.
KommynuxamugHnvie: yMEIOT OPraHM30BbIBATh YUeOHOE COTPYAHHYECTBO H COBMECTHYIO e~
TEJIBHOCTh C YUMTENEM.

Juunocmuele: BNaiel0T KOMMYHHKAaTUBHOW KOMIIETEHTHOCTBEO

Oprannzanus npocTpaHCTBa

®opMbl paboTsl

OponransHas (D); napuas (I1); unausunyansHas (U); rpynnosas (I)

OGpa3zoBaTeabHbie
pecypchl

* 3anaHus 118 GpoHTABHOMN, rpyNNoBoi paboTsl

I 3Tan. AKTya/iu3anHus ONOPHBIX 3HAHAM

ue.ﬂb DEATEJIBHOCTH

CoBMecCTHas AeATENbHOCTh

[TpoBepuTh BbINONHE-
HHE JOMAILHEro 3a-
JaHus

(®/N)
1. Hpoaepmb MpPaBUJIBHOCTD BBINOJIHEHUA JOMALUHETO 3aJaHHsA, 1t 9TOrO NPUIIAaCUTh K JOCKE TPOUX yUalIUXCH.
2. BCHOMHHTB, KakKne q)OpMyﬂbI UCNIOJIB3YIOTCA AJiA BBIYUCJICHHUA TUIOLHAAHU TPEYTrOJIbHHKA U IVIOIAAH NMapauiejiorpamMmma
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[Ipoodonxcenue mabn.

II 9Tan. MoTHBanuA K AeATEIbHOCTH

Lenb DesTensHOCTH JesiTenbHOCTb yUHTENS JeATenbHOCTb yualuxcs
CoBepLIeHCTBOBATh (®) BbiuncauThb [U101anM TpEYrolbHUKOB: OTBeTH:
HaBbIKHM BbIYMCIIEHUS 1) B 4) B 1)e6.
TUIOIIAAM TPEYTOJib- A 2) 66.

4
HHKa
5 3) 16v/6 .
4 H C
Puc. 4 4) 20.
S 5)7,53
Puc. 1
2) 5) A '
B y
6
5 6
A
O 5 B x
4 C
Puc. 2 Puc. 5

III 3Tan. Y4eGHO0-n03HABaTe/IbHASA AeATEIbHOCTD

Lenab neaTenbHOCTH

CoBMecTHas AeATEIbLHOCTh

JlokasaTb TeopeMy
0 MJIOLIAH TPEYro/ib-
HHKa "

Puc. 6

Mano: AABCBC=a,AC=b, Z/C= qa.
Haiimu: mnowans TpeyroibHHUKA.
Pewenue:

1. KoopnuHatst Touku B paBHBI: X = a - cosa, y = b - sina.

2. Bricota BH = - sina.

1 1 1
3.858¢c= —AC-BH= —b-(a sina)= —a- b sina.
apc= 5 ( ) 5

I{aﬂee y4allHMCs NpeayiaracTcs CBEpUTh CBOE PELIEHHE U JOKa3aTeJIbCTBO TEOPEMbBI B yqe6Hm(e Ha C. 256, cacjiaTb BBIBOJ
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QOkonuanue maon.

IV sTan. 3akpenenue H3y4eHHOr0 MaTepHaa

Liens gestTenbHOCTH

CoBMecTHas AeITe/IbHOCTh

[1pu peuienuu npo-
CTeHIIMX 3a1a4 OTpa-
6otaTh npHMeHeHHE
AOKa3aHHOH GOpMYJIbL

(@)
1. PetuuThb Ha JOCKE K B TeTpaaax 3axaud Ne 1020 (a), 1022, 1024,
2. Pewnts 3aaa4y: HAUTH MJIOLIAAb PaBHOOEIPEHHOTO TPEYTOIbHHKA C YIJIOM NpH OCHOBaHHHM 15° M GOKOBOH CTOPOHO# 5 cM.

B

5
15° 15°

Puc. 7

OTBeT: E; cm?

V stan. Htorn ypoka. Pedaexcus

JleAaTensHOCTh YUuTENs JleATenbHOCTh YHaIuXCs

(D/N)

(H) JomaluHee 3afaHHe: BEIYUUTb TeopeMy; peluutb Ne 1020 (6, B), 1021,

~ ITo kakuM (hopMyNIaM MOXKHO BBIUMCIIHTB IJIOILA/b TPEYTONbHHUKA? 1023

— Kak HaiiTH CUHYyC yriia npsMOYyroJIbHOrO TpeyroibHuKa?
— CocTraBbTe CHHKBEHH K YPOKY

Y pok 25. Tema: TEOPEMA CUHYCOB U TEOPEMA KOCHHYCOB

enu gesiTeABHOCTH
y4HuTEeas

Co31aTh YCIOBHSA 11 I0KA3aTeNbCTBA TEOPEMbI CHHYCOB M TEOPEMbI KOCHHYCOB; CIOCOOCTBOBATh Pa3BUTHIO yMEHHS MPUMEHATH TEO-
peMbl CHHYCOB H KOCHHYCOB MpPH PEUIEHHH 3a1a4

TepMHAHBI 4 NOHATHS

CuHyc, KOCUHYC, TpeyroibHHK, MJIOWA/lb TPEYTrojbHHKA

Ilnanupyemuie pe3yabTaThbl

IIpeameTHble YMEHHS YuuBepcanbHble yueOHbIe JeiiCTBUA

Ywmetor MPUMEHSTH OMPEICNCHUE CHHYCa AJ1 JOKA3aTENbCTBA Io3nasamenvusie: OCO3HARHO BIANCIOT JIOTHYECKUMU REHCTBHUIMHU onpeacICHHA MOHATHH,

TEOpEMBI

0606ILEHHS, YCTAHOBJICHHS aHAJIOTHH; YMEIOT BUIETh MaTEMaTHUYECKYO 3aauy B KOHTEKCTe
npobneMHON CUTyauMH.

PezynamugHule: OCO3HAIOT U MPUHUMAIOT YUeOHbIe 3a1auH.

Kommynuxamugueie: yMEIOT OPraHU30BbIBaTh yUeOHOE COTPYIHHYECTBO U COBMECTHYIO €5~
TEJILHOCTh C YUUTENIEM; YHaCTBYIOT B AHANIOTE. ‘
Jluunocmusle: BNANEOT KOMMYHUKATHBHOH KOMMETEHTHOCTHIO
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IIpodonsicenue maon.

Oprasn3anug DpoCcTPAHCTBA

®opmbl paboThbl

OponrtanbHas (D); uHaAHBUAYaNbHas (U)

O6pa3oBaTe/bLHbIE
pecypchl

* 3aaHus 111 MaTeMaTHUYECKOro JAHKTAHTa

I aTan. AKTya/iM3anus OnNOPHLIX 3HAHHH

L[e.l'lb ACATCIbHOCTH

CoBMecTHad IeATENbHOCTD

[TpoBepuTs YpoBEHD
copMHpOBaHHOCTH
TEOpPETHYECKHUX
3HaHHWH

(P/K)
1. IToAroToBHTb y JOCKH AOKA3aTENbCTBO TEOPEMBI O IUIOLIAAH TPEYroJbHHKA.
2. OTBETHTB Ha BOMPOCH! yUYaLUXCA MO JOMAIHEMY 3aJaHHIO.
3. IpoBectu matemaruueckuil OUKTaHT (10 MuH).
BapuanTtlI
1. Haiqure nnowmans TpeyrojibHUKa, €CJIM ero OCHOBaHHE PaBHO 7 CM, a BBICOTA paBHa 4 cM.
2. Haitnure cuHyc yrna, ecny ero kocutyc paset 0,6.
3. Haiinure cuHyc yrna, eciid CHHYC CMEXXHOrO C HMM yrna paeeH 0,3.
4. Haueprute TpeyronsHuk ABC c TynsiM yrioM C. IIpoBeanTe BHICOTY TPeyroJibHHKA U3 Bepmuﬂu B.
5. JIyu OC obpa3syeT ¢ nooxUTeNbHOM mosyockto abewuce yroa 60°. Haitnute koopanHatst Touku C, ecnu OC = 6 im.
6. OnpenenTe, KAKUM — OCTPOYTOJIBHBIM, MPAMOYTOJIBHBIM HITH TYMOYTONBHBIM — SABISETCSA TPEYTONbHHK, ABA YIIa KOTOPOrO PaBHBbI

43° u 48°.
J_ J_

7. Touka C eAMHU4HON MOMYOKPY>KHOCTH UMEET KOOPAHHATHI | — ——; —— |. Haitnure yron, kotopstii 06pasyet ny4 OC ¢ NOJOXKH-

TeNBHON nosyocklo OX.
BapuantII
1. Hafigure nnowanes TpeyrosibHHKa, €CIM €ro OCHOBaHHe paBHO 10 oM, a BeicOTa paBHa 5 M.
2. Haiinute KocHHycC yria, eciu ero cuHyc paset 0,8.
3. Haiigute cHHyc yrna, eciiv CHHYC CMEXHOTrO ¢ HUM yriaa pased 0,7.
4. Hauepture TpeyronsHuk CDE ¢ TynsiM yrioM E. [TpoBeaute BbicoTy TpeyronbHuKa 13 BepiumHsl C.
5. Jlyu OB obpa3syeT ¢ nonoxuTenbHoi nosyocsto abeuuce yron 30°. Haiiaute koopanHats! Touku B, ecnu OB = 8 oM.
6. Onpeenure, KAKUM — OCTPOYTOJIbHBIM, MPAMOYTOJBHEIM HIIH TYTIOYTONbHBIM — ABISETCS TPEYrONAbHHK, 1Ba YI/la KOTOPOTrO PaBHbI

35° 1 56°.
«/_ 1)

7. Touka A eIMHUYHON NONYOKPYKHOCTH UMEET KOOPAMHATH | — ——; — J Ha#igure yron, koTopslit o6pasyet Jiyd OA ¢ MosioxuTesb-

Ho#t nonyocsto OX




59

IIpoooaxcenue maéa.

II >Tan. M3yueHnue HOBOro MaTepuaJa

Llenb gesaTenbHOCTH

CoBMecCTHast IeATeNbHOCTh

- lokasaTh TEOPEMBI

| CHHYCOB H KOCHHYCOB

(@)

1. ChopMyTMpOBaTh U 10Ka3aTh TEOPEMY CHHYCOB (y4., . 101).

Teopema. CTOPOHBE TPEYTONbHHKA MPOMNOPLHOHATBHBI CHHYCaM MPOTHBOJIEXKALIMX YIIIOB.

Joxazamenvscmeo nposooumcs 6 ude becedbl ywumens ¢ yUauyyuMucs.

— Kakas ¢opMya BbipakaeT 3aBHCHMOCTb ME3/ly CTOPOHaMH TPEYrOJIbHHKA K CHHYCaMH €ro YrioB?

IIpu doxazamenvcmee onupamuvCs Ha Meopemy O RIOWAOU MPey2oNbHUKA.

2. ChopMynHpoBaTh U A0KA3aTh TEOPEMY KOCHHYCOB. '

Teopema. KBajpat CTOPOHBI TPEYrobHHKA PaBEeH CyMME KBaJpaToB ABYX JAPYTUX €0 CTOPOH 6€3 yABOEHHOTO MPOU3BEAEHHUS ITHX
CTOPOH Ha KOCHHYC YIJla MEXIY HHMH.

Joxasamenvcmso npogooumcs 8 guoe becedol Yyumens C yiaumumucs

I1I 3Tan. 3akpennenne H3y4eHHOro MaTepHaJa

Llens gesTenbHOCTH JearensHOCTb YUUTEN JeATenbHOCTD y4aummxcsa
1 2 3
[MokasaTb mpUMeHe- (D/H) Ne 1025. a) LA =60°, LB =40° c = 14.
HHE HU3YYEHHDIX Teo- 1. 3anuuure TeopeMy cuHycoB mis AMKE. B ZC=180°—(ZA4 + £B) = 80°.
PEM IpH pCLICHHH 2. 3anuumuTe TEOpEeMY KOCHHYCOB IJI1 BBIYHCIICHHA ¢ a ITo TEOpeME CHHYCOB:
NpoCTEHIIMX 3a1a4 cropoHst ME. a P c
3. H)a nocke M B TeTpaasax pewunts Ne 1025 (a, B, T, 4 sin 24 = sin ZB = Sin’C
e H . .
1) b . o . o
_a - _ -c :a=14.sm60 z12,3;b=14'sm40 <91,
sin60° sin40° sin80° sin 80° sin 80°
B) LA =280° a=16,b=10.
I b c 16 10 c
0 TEOpEME CUHYCOB — =— =— .- =— = .
' sinZA sinZB sinZC sin80° sinZB sinZC
. 10-sin 80° , ‘
sin B =————‘-6——- =0,6155=> LB =37°59". LC=180°—-(LA4 + £LB) = 62°01".
r) £B=45° £ZC=70° a=124,6. LA =180°- (LB + £C) = 65°.
b c
ITo TeopeMe CHHYCOB: — =— = — .
sinZ4 sinZB sinZC
2 et o ot o
=28 ST o5, p= 2265 g5,

sin 65° sin 65°
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Oxonyarue maoa.

e)a=63;,b=63, LC=54°,
ITo Teopeme cuHyCcOB: A =b+d - 2abcosZA =63 +6,3"~
==2-6,3"(1-cos 54°) = ¢~ 5,7.

26,363 cos54°

a b c 6,3 c
[To Teopeme cHHYCOB: — =— =— = — =— =
sinZ4A sinsZB sinZC  sinZ4  sin70°
=27 sinzd=sinsB=23 M 4 /B3,
sin 54° 5,7
Ha=6;b=173;c=428.
2 2 _ g2
[To TeopeMe cuHycoB ¢ = b> + a* — 2bccos LA =>cos LA = %8—6— ~
= 0,5755 = LA = 54°52".
[1o TeopeMe cHHYCOB — =— =sinLB= b:sin 24 = 7,3-08174 =
sinZA sin £B a 6

= 0,9950 = ZB =84°16". ZC =180° — (L4 + £B) = 40°52'

IV 3tan. Urorm y

oka. Pedexcus

I[CS[TCIH:HOCTI: YUHUTETA

HCHTCJ'H:HOCTL YJaUIuXxcs

(D/H)
- Kak Bbl ymaere, 1U1st 4ero 6buIH H3yUeHbl TEOPEMBI CHHYCOB H KOCHHYCOB?

— IToyemy TeopeMy KOCHHYCOB Ha3blBalOT 0606LueHHO# Teopemoii [Tudaropa?

(M) HomawHee 3anaHue: BblyauTs 1. 101, 102; pewnts Ne 1025 (6, 1, )

Y pox 26. Tema: PELIEHHE TPEYT'OJIBHUKOB

Ilennb neaTeNbLHOCTH
qHTEJIs

COBIIaTb YCJIOBHA AJis1 O3HAKOMJICHHA y4allUXCA ¢ METOJlaMH PELICHHA TPEYTOJIbHUKOB, 3aKPEIUICHUA 3HAaHWA TCOPEM CHHYCOB M KOCH-
HYCOB, Oﬁy‘leHHH NMPUMEHECHHIO TCOPEM B XOJ1€ PCLUCHUA 3aaa4

TepmMHHBI K NOHATHS

CuHyc, KOCHHYC, TPEYTOJIbHHK, IJIOWaAb TPEYrOJIbHHKA, PUIEKAIILMH Yo/, IPOTHBOAEKAILHMH Yol

Ilnanupyemble pe3yJibTaThl

IIpeaMeTHbIe yMEHHS

YuunsepcajbHble yueOHbIe AeficTBHSA

YMEIOT NpUMEHATb TEOPEMbl CMHyCOB M KOCHHYCOB 15
peLIEHHs TPEYrofibHHKOB s

Ilo3nagamenvuvie: yMEIOT MOHUMATh H HCHOJIB30BATL MAaTeMaTHUECKHE CPEACTRA HAMIAIHOCTH
IJTS1 WIUTIOCTPauUMH, HHTEepIpeTaliy, apryMeHTalH, BUIETh MaTeMaTHUECKYO 3a1a4y B KOHTEK-
cTe NpobIeMHOI CUTYALHH. .

Pezynsimugnuie: MOHUMAIOT U COXPAHAIOT Y4eOHYO 3aady.

Kommynuxkamugnvie: yMelOT OpraHW30BbIBaTh Y4eOHOE COTPYIHHUYECTBO H COBMECTHYIO Aes-
TEJILHOCTD C YYUTENEM, YHaCTBYIOT B JJHaIOre.

Juynocmuele: TPOSBIAIOT KPEATUBHOCTD MbIULTEHUS, MHHLIMATUBHOCTD, HAXOAYUBOCTb, aKTHBHOCTD
NpH pelleHHH reOMETPHUYECKHX 3a/1a4




54

ITpodonscenue mabn.

Opranu3anus IpocTPaHCTBA

Dopmbl paboThbI

OponTanbhas (P); nHaMBKUAYabHas (M): rpy nnosas (1)

Oo6pazoBaTebHbIE
pecypchi

 UepTexu ans 3amay

I ytan. AkTya/IM3allHs ONOPHBIX 3HAHUH

_Llenpb aeATeNIbHOCTH

CoBMecTHas AeSTEeNbHOCTD

ITpoBeputs yposetb
TEOPETHUECKHX
3HAHUH

()
1. Teoperuueckuii onpoc: 1-i BapyaHT J0Ka3bIBAET TEOPEMY CHHYCOB; 2-if BAPUAHT — TEOpEMY KOCHHYCOB.
2. YcTHOe pelieHye 3aaay 1o FOTOBbIM YePTEeKaM:

1) Haiitu 4AB. 2) Haiitu AB. 3) Haiiru yron B. '4) Haitru yron B.
B B B
60° ) s
4 75° 4 4 23 c
A Puc. | c 4 Puc 2 c Puc. 3 Puc. 4

46

Otsersi: 1) 4B = 40-20+3 ;2) 4B = —éﬁ; 3) ZB =60°; 4) LB =75°

II 3tan. M3y4uenne HOBOro MaTepuana

Llenb nestenbHOCTH

CoBMecTHas IeATeNbHOCTh

Co3zgarb ycnoBus s
opraH{usalliy camo-
CTOSATENBHOTO H3Y4e-
HUS TeMbl ypoKa

(M) 1. [IpounTarh caMOCTOATENbHO B YueOHUKe n. 103 Ha c. 258-259.
(@) 2. O6cyauTh NpOYHTaHHBIR MaTepyal, 3aaBas BONPOCHI:

— YTo 3HaYUT «PEUIUTh TPEYrONbHUKN?

— Ilepedrcnure TpY OCHOBHbIE 3a7a4M Ha PELUEHUE TPEYTONIbHUKOB.
— CocraBbTe IU1aH PEeLIEHUS TPEYTrONbHHUKOB!

1) no AByM CTOpPOHAM H YTy MEXAY HUMH;

2) 110 CTOPOHE M ABYM IIPUJIEXKALLKM K HEH yrnam;

3) o Tpem cTopoHaM.

3. Pewunts TpeyronbHuK, €citu (puc. 5):

a)BC,ecnu AB=c,AC=b, ZA=c. OTBeTHl: — &+ bt 2
6) AC, ecnu BC=a, ZB=f, ZLC =1. a)BC=\/c +b° —2ccosa . B) coséCz-T—.
B) LC,ecnu AB=c¢, AC=b,BC=a. a-sin B a

r) ZB,ecnu LA = a, LC =Y. 6)AC= ———. r) £ZB=180°— (o + 7).
n) AB,ecnn £LC=v, /B= [ AC=b. sin(y + )

b-siny

AB=
A) sinf8
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ITpodoaxcenue maba.

HI 3ran. Pemenue 3aqau

LICJII: ACATE]IHOCTH

JedTebHOCTb YUUTENS

JleATeNbHOCTD YYaluXCs

1

2

3

Hayuutb npumeHATH
TeOpeMbl CHHYCOB

W KOCHHYCOB I1pH pe-
WIeHHH 3a/ay

(H)

1. TTo puc. 294 yyauwinecs camocTosTenbHO pa3bupa-
FOT pelleHHe NpuMepa B yueOHHKe Ha c. 255.

(P/N)

2. Pewinte Ne 1026 Ha nocke U B TETpaisX.

(9] .

3. Pewnts Ne 1029 1 1031 no rpynnam

Ne 1026.

Hano: AABC, AC =12 cm, LA =T75°.
Haitmu: AB, Sp.
Pewenue: A 7\
c 12 A
1) ZB = 180° — (60° + 75°) = 45°, Puc. 6
AC AB 12 AB

2) I'lo TeopeMe CHHYCOB:

_12-0,866

=~ 14,7 (cm).
0,8071 (cm)

3) SABC= -;— “AB - AC - sinéA; SABC=

OtBeT: 14,7 c™m; 85 cM>.
Ne 1031.

a)a=5;b=c=4.

@ = b+ c* —2bccos LA
25=16+16-2 - 16 - cos£A

-7 =-32"-cosZA4
cosZA=0,2188
LA =12°38'

sin ZB N sin ZC’ sin 45°

sin 60°’

% 12+ 14,7 - 0,9659 ~ 85,2 (cM?).

Tak kak NpoTHB 6ONbLUEH CTOPOHBI JIEKHT OCTPhIH yron, To AABC — octpo-

YrOJIbHbIH.
6)a=17,b=8,c=15.

a* = b*+c* - 2bccos LA

289 = 64 + 225 - 240 - cos£A4
0 =240 - cos£A4

cosZA=0

ZA =90°

AABC — npsAMOYTOJIbHbIH.
B)a=9,b=5,c=6.
a@*=b*+ - 2bccosa
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IIpooonicenue maoba.

81=35+36-60" cosa
10 =-60 - cosa ’

cosa=-0,16666 <0, cnenoBarensHo £ @ — Tynoi.
AABC — TynoyroJjbHbI#.

Ne 1029.

Harno: AABC,BC=a, ZB=a, LC= L.
Hatimu: 6UCCEKTPHUCHIL.

Pewenue:
1) Pacemotpum ABCB,: /B, = 180°— g2, B¢ __BB .
2 sin£B, sinZC
a BB . BB, = asin f

. a)
sm(ﬂ+?)

. a) sin p
Sln(ﬂ +E)
g BC e,

2) Paccmotpum ABCCy: £LC=180°—a ——; — =— ;
2 sinZC, sinZB

asina

sin(a + E) '-
2

AB, BC AB asin f

3 = ; = .
) sinf  sin(a+ f) sin(a + f)
4) Paccmotpum AABA, : LABA, = 90°+ B

cC, =

-a_ A4 _ AB
2 7 sinZB, sinAA,’

A4, = asin #-sina _ asina‘-sinﬁ o
sin(a + ﬂ)~sin(90°+%~‘—z~) sin(a+ﬂ)'cos( ; j
OtrBeT: asinff _  asina asina -sin f

Sin(ﬂ+%) , sin(a+§) ’ sin(a+ﬂ)'cos(ﬁ;a)
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Okonuanue mabn.

IV stan. Utoru ypoka. Peduiekcus

JlesTeNbHOCTb yuUTENs

HesaTenbHOCTh yyamuxcs

(@/N)

— YTO 3HAYHUT «PELUHUTD TPEYTOJBHUKY?
— 3apaiite Tpu Bonpoca no ypoky

(M) Jomaiunee 3apanue: pewnts Ne 1027, 1028, 1032

Ypok 27. Tema: PELIEHUE TPEYT'OJIBHUKOB. U3BMEPUTEJIbHBIE PABOTHI

ue.ﬂb XCATCIBHOCTH
YUHTeE I d

Cosgath YyCaOBHA AJ11 O3HAKOMIJICHHSA YYalllMXCsl ¢ METOJaMH PCLICHHSA TPEYTOJIbHHKOB, 3aKPCIVICHHUA 3HAHUM TCOPEM CHHYCOB H KOCH-
HYCOB, 06yquym NPUMEHEHHUIO TCOPEM B XOA€ pELUCHHUA 3a1a4

TepMUHBI H DOHATHSA

CuHycC, KOCHHYC, TPeyTONbHUK, MIOLAAb TPEYTONbHUKA, MPUIEKALUU Yro, MPOTHBONEXALIHI YToN, paguyC OKPYXKHOCTH, ONUCaH-
HBII OKOJIO TPEYTroNbHUKA

Il1annpyemMble pe3yabTaThl

IIpexmeTHBIE YMeEHMS

YuuBepcaibHble yueOHble AeiicTBUSA

YmMmeror NPHUMCHHTL TEOPEMBI CHHYCOB M KOCHHYCOB i1 PCLUCHUA

TPEYroJIbHHKOB

Ilo3nasamenvhvie: YMEKOT [TOHUMATh H UCINIOJIb30BAaTh MATEMATHYCCKUEC CPEACTBA
HarasaAHOCTH [UiA WITHOCTpaUMH, HHTEpNpPETalHUH, apryMeHTaluuy, BUAETh MaTreMaTH-
YECKYIO 3a4a4y B KOHTEKCTE HpOGJ’[eMHOﬁ CHTyallUH.
Pe@yﬂﬂﬂ‘luGHble.' NMPUHHMAKOT H COXPaHAIOT y'-ICGHblC 3ala4vm.
I{ozwwynuxamuenbze: YMEKT OPraH1U3oBbIBaATb yqe6ﬂoe COTPYAHHUECTBO U COBMECT-
HYIO OACATCJIBHOCTD C YYHTENEM, YHACTBOBATH B QUAJIOCE.
Jluynocmnule: MPOABNAOT KPpEaTHBHOCTH MBILIICHHA, HHULUUATHBHOCTb, HAXOJ4YMBOCTb,
AKTHBHOCTB INPH PCLIEHUHU Fr€OMETPUUECCKUX 3ada4

Opraun3anus NpocCTPaHCTBA

Popmbi padoThl

OponrtanpHas (P); unauBuayanbHas (M)

O6pa3zoBaTtebHbIe * 3amanus s GpOHTaILHOH paboThl
pecypchbl
I 5Tan. AKTyaan3auus OMOPHBIX 3HAHHI
Llenb fesTenbHOCTH CoBMeCTHas 1eSTeNbHOCTD

[IposepuTs ycnetu- (®/H)

HOCTh yuaimxcs B Bol- | 1. CopmynupoBars Teopemy O MIOLWAIH TPEYTonbHHUKA.

nonHeHuu gomatined | 2. ChopMyHpoBaTh TEOPEMY CHHYCOB.

paboThi 3. CopmynupoBaTh TEOPEMY KOCHHYCOB.
4. O6BACHUTDH NPUMEHEHHE TEOPEMBI KOCHHYCOB ITPH PELLEHUH TPEYTOJBHUKOB.
5. OnpenenuTs, B KakoM 3a/iaue Ha pelieHHe TPEYrojlbHUKOB MOXHO NMPHMEHSATh TOJLKO TEOPEMY CHHYCOB.
6. [TpounTaTh camocTosTeNnbHO N0 YueOHUKY peuteHue Ne 1033 u 3anucaTh pelieHHe B TETPaab.
7. [Tpouurats B yuebHuke n. 104 Ha c. 256-257
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[Ipoooaxcenue mada.

II 3ran. Pemienune 3axay

I_lem, JCATCIIBHOCT

IICSITCJILHOCTL YUUTENA

JlesaTensHOCTD yyauiuxcs

l .

2

3

CoBeplIeHCTBOBATh
HaBBIKH peLeHus
3anay

(®/N) Pernts 3anaun.

1) B tpeyronsauke ABC £A4 =20°, LB =40°,
AB = 12 cM. HaiiTu paauyc OKpy>HOCTH, OINHU-
CaHHO# OKOJIO TPEYroNbHUKA.

2) CTopoHH TpeyrofibHUKa paBHbl 12, 13 1 14,
Haiitu pagiyc OKpy>KHOCTH, OMUCaHHOMN OKO-
J10 TPEYroJiIbHHKA.

3) Pewturts Ne 1036, 1037, 1038 Ha nocke

H B TETpagax

OTBeTH:

)R= 443,
2)R=17,55.

Ne 1036.

# Bocnonesyemcs pucynkom /6, KOTOpBIit aBs-
€TCsl CXeMATHYHBIM U300paXeHHEM PUCYHKA
la, To ecThb pucyHKa Ha c. 298 yueGHHKaA.

Mo ycnoeusam 3anauu AC = 50 m, LEDA =2°,

£ LEDB =45°, ZDEB = 90°. Tpebyerca HaiiTu
| JVIMHY OTpeska AB.

Puc. 1
U3 tpeyronsumnka ADE naxoaum AE:
AE=DE - 1g2°=50-1g2°= 50 M - 0,035=2 m.
Tpeyronvuuk DEB nipaMoyrofbHblid M paBHOOEIPEHHBIH, TaK Kak
ZDBE = 180° - 90° — 45° = 45° = /BDE. CnegnoBatenbHo, BE = DE = AC = 50 m.
Takum obpaszom, AB =AE + BE= 52 m.
OtBeT:=52 M.
Ne 1037.
Hano: AB =70 m; ZCAB = 12°30"; ZABC =72°42';CD L. AB. A< g :
Haiimu: CD. e
Pewenue: : 2
1) BAAOC: CD=A4D - tg£A, CD =AD - tg12°3('; : C
B ABDC: CD =BD - tg£B, CD = BD - tg72°42'; Puc. 2
2) Ilpumem AD = x M, nostyuum BD =70 —x M.
xtg12°30" = (70 — x) - tg72°42";
x-0,2217=(70-x) - 3,21;
3,4327x = 224,77,
x =~ 65,48.
AD = 65,48 m.
3)CD=65,48 - 0,2217 = [4,52 m.
OTBeT: 14,52 M.
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Oxonuarue mabn.

i 2 3
Ne 1038. B__E
Jano: ZABE = 60°, ZCAB =30°, BC =100 m. ool 1K
Haimu: CK.
Pewenue: Cq 0
1) Tak kak LZCBE =90°, LABE = 60°, To LCBA =30°, X 4 Puc. 3

cinenosatenbHo, AABC — paBHobenpeHHsii, ZC = 120°, BC = AC =100 m.
2) Tak kak ZBCA u LKCA — cmexusble, T0 LZKCA = 60°, ZKAC = 30°,

CK=—;—AC,CK=50 M.

OTtBeT:50M
III 3Tan. Utorn ypoka. Pedaexcus
HeﬂTCﬂbHOCTb Yuutena I[CﬂTeJ’leOCTb yyauipxcsa
(H) Homawunee 3apanue: pemutsh Ne 1034, 1060 (a), 1061 (a)

(D/H)
— OueHuTE CBOIO HEATENBHOCTE HA KAX/OM 3Tare ypoka.
—YTo0 a5 Bac okazaloch Hauboee ClOXKHBIM?

Y pox 28. Tema: CKAJIAPHOE ITPON3BEXEHUE BEKTOPOB

I.[em. AEeATEIbHOCTH Cosgarb YCJIOBHUA U1 O3HAKOMIJICHHA YYalIMXCA C MOHATHEM «YTrOJjl MEXKAY BEKTOpPaMH», BBEOCHUA MOHATUH CKaJIAPHOro nporu3Beac-
YUuTEIA HUA IBYX BEKTOpPOB, CKAJIAPHOro KBagpara

Tepmunnbl u nousitust | KocHHyc, yron Mexay BEeKTOpaMH, CKalfipHOE MPOU3BEICHHUE, CKaJISPHbIH KBaapaT

Ilnannpyemble pe3yabTaThl

YHHBepcabHble Y1eOHbIe e CTBHA

Ilo3nagamensHuie: yMEIOT NOHUMATb U HCMOIB30BaTh MATEMATHUYECKHE CPEJICTBA HATMIAAHOCTH
JUISL MIUTIOCTPALIMM, MHTEPIPETALUMH, apryMEHTAUKH; OCO3HAHHO BJIAJEIOT JIOTHYECKUMH A€ H-
CTBHAMM OMpEAENEeHUs NOHATHI, 0600LUEHHUS, YCTAHOBIEHHS aHAJIOTHH.
Pezynamugnsie: NPUHUMAIOT U COXPAHAIOT yueOHbIE 3a1aUH.
Kommynuxamuenele: yMeIOT y4acTBOBATb B AHAJIOTE.

JIuunocmuple: NPOSBAAIOT KPEATUBHOCTH MbILUTEHHS, UHULHATHBHOCTb, HAXOAUMBOCTh, aKTUBHOCTh
TPH pellieHUM reOMETPHUYECKHX 3a/1a4
Opranu3agus NPpocTpanCcTBa

Hpezme'mble YMCEHHA
BnageroT 6a30BbIM MOHATHHHEIM afnrnapaToMm no OCHOBHBIM
pa3aesiaM coaepxaHu

®opmbl paboThl @ponraneHas (D); unausunyansHas (K1)
O6pa3oBaTejbHbIe * Tect
pecypehl
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[Ipodoaxcenue maén.

I 3ran. Teer

3aaHuA U8 CAMOCTOSTENTbHON PaboTh

Llens geATensHOCTH
-1

I1posepuTh ypoBeHB
YCBOGHHA TEOpeTHYE-
CKHX 3HaHUH

(K1) Tect ¢ camonpoBepkoii.
BapuantlI
1. JIng TpeyrosbHHUKa CrpaBeaJUBO PABEHCTBO:
a) AB> = BC* +AC* - 2BC - AC - cos £BCA;
6) BC?=AB* +4C*—24B - AC - cos ZABC;
B) AC* = AB’ +BC*~24B - BC - cos LACB.

2. [Tnowans TpeyroabHuka MNK paBHa:
a) ?IZ—MN'MK'sin ZMNK ;
1

6) EMK' NK -sin ZMNK ;

B) -;—MV'NK-sin ZMNK .

3. Ecnu KBaZpaT CTOPOHBI TPEYroJIbHHKA paBeH CyMME KBapa-
TOB JIByX JAPYI'MX €r0 CTOPOH, TO 3Ta CTOPOHA JIEXHT NPOTHB!
a) Tynoro yria;

6) npamoro yrna;

B) OCTPOroO yrIia.

4. B tpeyronbHuke 4 BC n3BecTHbI JTHHBI cTOpoH AB 1 BC.
Yto06s!1 HaiiTH cTopoHy AC, HEOOX0AUMO 3HATh BENTHYHHY:

a) yrna 4; 6) yrna B; B)yrna C.

5. TpeyronbHHK €O CTOpOHaMH 5, 6 U 7 cM:

a) OCTPOYTOJIbHBIIA;

©) npAMOY rONTbHBIH;

B) TYNOYTOJIBHBII.

6.B TpeyroJibHUKe ABC £4 =30°, BC = 3. Paguyc onucaHHoit
0koI0 AABC OKpYXHOCTH paBeH:

a) 1,5; 6) 243 ; B) 3.

7. Ecrv B TpeyronbHuke ABC /A = 48°, /B = 72°, To HaubombLueit

CTOPOHOIi TPEYTrobHHKA ABIAETCS CTOPOHA:
a) AB; 6) AC; B) BC.

Bapunanrt II
1. Ins TpeyronbHuka ABC cripaBea/IMBO paBeHCTRO:
2) AB _ BC _ CA
sin/4 sinZB sinZC’
AB BC AC

0 = = ;
) sinZC sinZA sinZB
) AB  BC  CA4
sin£B  sinZC sinZ4
2. [Inowaap TpeyronsHuka CDE paBHa:
a) %CD'DE -sin ZCDE ;

6) %CD-DE;
B) CD-DE-sin ZCDE .

3. Ecnu kBaapaT cTOPOHBI TPEYroibHHKa OONbILE CyMMbI KBa-
paToB ABYX JIPYTHX €ro CTOPOH, TO 3Ta CTOPOHA JIEKUT NPOTHB:
a) OCTpOTO YIia;

6) npsamoro yrna;

B) TYNOIO yria.

4. B tpeyronbHuke MNK U3BEeCTHbI JUTHHa cTOpoHb! MN 1 Benu-
qpHa yrna K. YtoOsl HaiiTh cTopoHy NK, Heo6X0auMO 3HaTb:

a) BeNIUuUHY LM,

6) uny cropoHsl MK;

B) 3HaueHue nepumeTpa MNK.

5. TpeyronsHuUK co cTopoHamu 2, 3 4 4 cM:
a) OCTPOYTOJLHBIIA;

6) NpsAMOYroJbHbIiA;

B) TYNOYTrONbHbIH.
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[Ipooonarcerue maobn.

8. B tpeyronbHuke CDE: 6. B tpeyronsHuke MNK MN = 2, /K = 60°. Paguyc orcaHHO#H
a) CD - sin ZC = DE - sin ZE; oko0510 AMNK OKpYHOCTH paBeH:

6) CD - sin ZE=DE - sin LC; ' 23

B) CD - sin ZD = DE - sin ZE. S a)4; 6) _3"; B) 2.

9. Io Teopeme cuHycos: 7. Ecnu B TpeyronsHuke MNK ZM = 76°, ZN = 64°, To HaumeHb-
a) CTOpOHbI TPEYroJiIbHUKa 0OPaTHO MPOMOPLHOHANLHBI CHHYCaM

1weif CTOpOHOM Tpeyro/ibHUKa ABAAETCS CTOPOHa:

MPOTHBONEXALUUX YTIIOB; a) MN: 6) NK: 8) MK.
6) CTOpOHBI TpEYroibHUKA MPOMOPLHOHANIBHBI CHHYCaM MPOTH-

BOJIEXKAUIMX YIJIOB;
B) CTOPOHbI TPEYTO/IbHUKA IPOMOPLMOHAIbLHBI CHHYCaM TNpuIie-

8. B TpeyronbHuke ABC:
a) AB - sin LZC=AC - sin 4B,
6) AB - sin LB =AC - sin LC;

XKaLIKX YTJIO0B. :
10. B Tpeyronshuke ABC AB =10 cM, BC = 5 cm. Haiitu oTHo- B)AB - svm £A=AC-sin ZB.
LIeHHe cuHyca yria A k cunycy yria C: 9. I'lo Teopeme o MIIOLIaAH TPEYrONbHHUKA!
I a) Mouajab TPEyroibHUKa paBHa MPOU3BEICHHUIO BYX €T0 CTO-
a) 2" 6) 5; B) 2. _ POH Ha CHHYC YIJjla MeXIy HHMH;
6) nnowaas TpeyroibHUKa paBHa MOJOBUHE MPOU3BEIEHHS ABYX
€ro CTOPOH Ha YroJl MexIy HHUMH;
B) MJIOLL/b TPEYroNibHMKA paBHA POU3BEIEHUIO TIOJIOBUHE
MpPOU3BEJEHHUS JIBYX €r0 CTOPOH Ha CHHYC yrila MEXIY HUMH.
10. B tpeyronshuke ABC AB = 6 cM, BC = 2 cM. HaiiTi oTHO-
LIeHHe CUHYca yria 4 K cuHycy yraa B:
1 1
a) —; 6) —; B) 3.
) 3 4
OTBeTHl: 1 2 3 4 5 6 7 8 9 10
Bapuanr | a B 6 6 a B 6 a a a
.| Bapuanr 1 6 a B a B 6 B 6 B a
Il 3ran. MoTHBaNAS K AEATEJbHOCTH
Llenb BeATeNbHOCTH : TocTaHoBKa yyeGHOH 3a1aun
PewueHue 3agau (®/A) Pewuts 3a1auy.

C LEJIBIO NTOArOTOBKH
YYallHXxCs K BOCIIpHA-
THIO HOBOTO MaTepHana

Jan napannenorpamm ABCD. Haiitu: a) BexTopsl, konnuHeapHsie OC ; 6) BEKTOPbI, COHanpasiieHHble AB ; B) BEKTOPbI, TPOTHBOMO-

JIOXKHO HaNpaBJIEHHblE BC ; T) BEKTOPBI, paBHble EB; ) BD , €CITH |Z§| =4, {B_C.'{ =5, ZBAD = 60°;

e) cos LABC, ecnu |ITB{ =3, [EE =4




Oxonuanue maba.

TII 3Tan. YyeOHO-MO3HABATEJIbLHASA AeATEILHOCTD

I_[em, ACATCIIbHOCTH

CoBMeCTHas IEATENLHOCTD

BBecTH NOHATHE yria
MEXy BEeKTOpamMH

H MOHATHE CKAJSPHO-
ro NpoU3BeAEeHHs BEK-
TOPOB

SL

O I ANV WHN —

(D)
. BBeieH1e NOHATHA yrijla MEXAY BEKTOpaMU aunb (c. 259, puc. 300).

. Yron a Mex Iy BEeKTOpaMH U He 3aBUCHT OT BbiGopa To4ku O, OT KOTOPO# OTK/IaAbIBAIOTCS BEKTOPbl a v b .
- Yroa Mexty COHanpaBiieHHbIMH BEKTOPEMH CYUTAETCS PABHBIM HYIIHO.

. O603HaueHHe yriia MeXy BEKTOpaMH: ab.

. OnpeneneHue yrioB Mexay BeKropamu Ha puc. 301.

. Onpenenenue nepneHAUKYJIAPHBIX BEKTOPOB.

. [loBTOpEHHE CITOXKEHUA M BBIYUTAHUS BEKTOPOB, YMHOXKEHUS BEKTOPA Ha YUCJIO.

. BBeneHue noHATH eLie OAHOTO AEHCTBHA Hall BEKTOPAMHU — CKAIAPHO20 YMHOMICEHUS 6eKIMOpos. B OTIIHYKE OT CyMMBI H pa3HOCTH
BEKTOPOB CKaJIIPHOE MIPOU3BEACHUE €CTh UMCIO (CKaJiip) — MMEHHO 3TO M 00YCIOBHJIO Ha3BaHHE Ollepaliyu.

CO SG\b

9. B Tterpansx yuauuecs oQopMISIOT a

CTbIX 3aayax rpuMe-
HEHHE CKaJIAPHOIO

a-b=0calb.

a-b>0e0x<(3,5)<90°

a b <0e90°<(a,5)<180°

i 5[ = 6.3) -

a - b=a = H — CKaJIApHbIA KBaApaT BEKTOpa a

IV sran. 3akpenjenne H3y4eHHOro MaTepHaia
Iens neqATenbHOCTH CoBMeCTHas NEATENbHOCTh
OtpaboraTh Ha npo- (®Mm)

| 2. Pewruts 3amauy Ne 1041 (B)

1. Pents 3anaun Ne 1039 (a, 6, x, 3) 1 1040 (a, 1, €) N0 roToBbIM YepTexaM KBajpaTa U pomOa, 3apaHee BbIMOJHEHHBIM HA JOCKE. -

HPOU3BEACHHS BEKTOPOB

V 3ran. Urorn ypoka. Pedexcus

. JlesATeIbHOCTb YYHTENS JleaTeNbHOCTDb YHaUIUXCS

(P/N)

— Yt0 HOBOroO y3HaJiH Ha Ypoke? UTo Takoe cKanspHoe npougseneﬂue? maTepuan 1. 87; pewuts 3ama4n Ne 1039 (8, r), 1040 (r), 1042 (a, 6)
— Yto TaKkoe cKangpHblil KBaapat? '
— CocTaBbTe CHHKBEHH K YPOKY

(1) MomauiHee 3aaHKe: H3YUUTh MaTepralibl MyHKTOB 105 1 106; MOBTOPHTE
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Ypoxk 29. Tema: CKAJISIPHOE [IPOU3BEJEHUE B KOOPJIUHATAX. CBOMCTBA CKAJIAPHOI'O ITPOU3BEJEHUS BEKTOPOB

Ieab nenTe1LHOCTH
YUYHATEISA

CQ3J]aTb YCJIOBHUA IUTst AOKa3aTEIbCTBa TEOPEMbL O CKAJIAPHOM MNPOU3BEACHHU IBYX BEKTOPOB B KOOPIAHHATAX U €€ CJIeACTBHIA

TepMHHBI H NOHATHA

KOCHHyC, Yyroj MexJy BEKTOpaMH, CKUIAPHOEC MPOH3BEICHHE, CKaJTﬂpHBIﬁ KBaapar

[lnannpyemele pe3yJbTaThbl

IIpeameTHbIE yMeHHS YHuBepcajbHble yieOHbIE AeHCTBUA

Bnanetor 6a30BbIM MOHATHHHBIM annapaTtom no OCHOBHBIM ‘

pasaenaMm coaeprxaHus

onpeeNieHUs MOHATHIA, 0600LIEH S, YCTaHOBJIEHHS aHAJIOTHIA.
PezynsmuaHeie: NIOHUMAIOT H COXPaHAIOT yUeOHbIE 3a/1aUH.
Kommynuxamugrule: y4acTBYIOT B AHaOTe.

IpH peLICHUH Fr€OMETPUUYECKUX 3aaaY

Opranu3anus npocTpaHcTBa

@opMbl paboThl

®ponranbHas (D); unausuayansHas (M)

O6pazoBare/ibHbIE
pecypchl

* 3agaHus 414 POBEPOUHOM paboThI

I 3Tan. AKTyajau3anus onopHBIX 3HAHHH y4alHXcH

Henb nearenbHOCTH

CoBMecCTHas JeATenbHOCTh

)

2

[IpoBepHTb ypoBEHD
cpopMHPOBaHHOCTH
TEOPeTHHECKUX 3HAHUI

(DY)
1. ObcyskaeHre BOPOCOB yyalMXcs M0 AOMALIHEMY 3aJaHHIO.
)
2. [IpoBepouHas pa6ota Ha 10 MHHYT.
Bapuantl

-

1. MisBecTHo, uT0 ¢ =37 - ;", rae [ U j — KOOPIAMHATHBIE BEKTOpPbI. BBIMHUIINTE KOOPAMHATBI BEKTOPA C .

2. JlaH BekTOp ;;1(0; 5). 3anuumre pasnoméﬂue BEKTOpa m 1o KOOPAMHATHBIM BEKTOPAM i 1 J .

3. 1aHbl BEKTOPBI Z‘(—l; 2w ;n’(2; 1). Halinure koOpaAHMHATBI CyMMbI BEKTOPOB.

4. Haiinure KOOpAHHATHI BEKTOpa —3 ;, €Cilv 3(—3; 0).

5. Jlaust Bextopbl d(5; 6) U b(-2;3). Haitaute koopa1HaThi BEKTOpa c=a-2b.

6. Jlee CTOpOHBI TPEYTrObHKKA PaBHBI 7 M 3 CM, a yroj Mexay HUMH paseH 120°. Halaure TpeTbto CTOPOHY TpeyroJibHUKa.
7. B tpeyronsHuke ABC yron 4 = 45°, AB =2, AC = 3. Bbluucaure AC - AB.

8. CkanspHoe Npou3BeeHHe HEHYJIEBbIX BEKTOPOB a M b W paBHO Hyto. YeMy paBeH yron Mexay BeKTopamu a U b ?

Hoznasamenveie: MOHUMAIOT U HCMONB3YOT MaTeMaTHYEeCKUe Cpeacraa HarliaAHOCTH I WIl-
JIKOCTpALUH, HHTEpNpETALH, apryMEeHTalui; OCO3HAHHO BJIAACIOT JIOFTHYECKHMH JEeNCTBUIMHU

Jluunocmuule: MNpPOABJIAOT KPEATUBHOCTD MBILLITCHHA, HHULIHATUBHOCTD, HAXOA4YHBOCTb, aKTHBHOCTb
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IIpodonsxcenue maba.

2

‘ BapuanrtII
1. laH BekTop ; (3; 0). 3anMLKTE PasnoKeHHe BEKTOPA 10 KOOPAMHATHBIM BEKTOPaM 7 H J .
2. UsBecTHO, 4TO d=—i+ 2j,rne i M — KOOPAMHATHbIE BEKTOPbI. BBIMHILIMTE KOOPAUHATHI BEKTOPA d.
-3. Halinute koopaMHaThl BEKTOpa -b , €CITH b (0; -2).
4. JlaHbl BEKTOpBI d (2; =1) u € (3; —1). Haiiaute KOOpAMHATH! Pa3HOCTH ITHX BEKTOPOB.
5. Jlanbi BekTOpsl € (—1;9) 1 71(3; —2). Haiiure xoopanHaTsl BekTopa p =3¢ + 1.

6. B peyronbauke MPQ yron ZM=135°, MP =5, MQ = 242 . Bowumcnure MP- FQ

7. JlBe CTOPOHBI TPEYrobHUKA PaBHbL 3 M 9 M, a yron Mex Ty HUMHU paseHd 60°. HaliauTe TpeTblo CTOPOHY TpeyrolbHHKA.
8. YeMy paBHO CKaJIIPHOE POU3BEICHHE KOOPIHHATHBIX BEKTOPOB?

II yTan. U3yuenue ROBOH TeMblI

Llenb nesTensHOCTH

CoBMeCTHas AeATENIbHOCTh

JoxazaTtb Teopemy.
0 CKaJIAPHOM MpOU3-
BeJIEHUH B KOOPIH-
HaTax

(D)
1 T eopema. B npsMoyronbHoii cucTeMe KOOPAHHAT CKaJIAPHOE npousaeueﬂue BEKTOPOB a {X; yi} U b {x2: 2} BbIpaxaetcs Gpopmy-

noit: a-b=x1 - x2+ y1 * . (okasamenvcmeo npous00Umcs 6 OUaN02060M pesicume.)
2. Cnencraus:

1) afx; i} Lb{xy;y,} ©xi x4y 3 =0.
‘ XXy + V1V

2 2. [.2 2
Xt \/x2+J’2

2) Ecnu Zz.{xl;y1 }, E{xz;y2 },a = (;, 5) , TO COSQ = \/

3. CpoiicTBa CKaJISIPHOTO NMPOU3BEIEHHS BEKTOPOB:

-2 -2 -
a)Ecmm a 20,To a >0npu a #0.
2) a-b = b-a (nepeMecTHTENbHbIH 3aKOH).

3) (2 + B)-c =a-c+bc (pacnpeaenuTebHbIA 3aKOH).

4) (k- Zz) b=k -(:1 : 5) (coyeraTenbHbIH 3aKOH)

III sTan. 3akpenienne H3y4eHHOH TeMbI

Llem, JACATENIbHOCTH HCHTCHBHOCTL YUYHUTENA HGHTEHBHOCTL Yy4aluxcs
1 . 2 - : 3
CoBepLIEHCTBOBATb (D/HN) . - Ne 1043. 4
HaBbIKH PEILEHHS 1. Pewuts Ha nocke U B TeTpansx Ne 1043 (¢ 06b-

3aaad

Tano: |13\ =38, |'Q| =15 ZA = 120°

ACHeHUuem yuumens).
2. Pewntb Ne 1044 (a, 6).

P4, F Haiimu: iF l .
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Oxonuanue maén.

1 2

3. Pewutb Ne 1045 (yemno).

4. Pewunts 3aga4u Ne 1046, 1047 (6, B) Ha ocKe
U B TETPaasX.

S. Peurnts 3amauy Ne 1051

Pewenue:
l)APAAlz.éAl=90°,ZA=3O°,PA1= —;—AB,PAlz '1— 8§=4.

2
Al =\[AP - P4}

2) , cenoBatensHo, | AP’ — PA? =+ AF? - AF
A4 =NAF* - AF

8 -4= AF ~11°
82— AF =4 _11
AF =8+ 11° -4
AF =169

AF =13, |f|=13

IV 3ran. Uroru ypoka. Peduiexcus

HeﬂTCHbHOCTb YUYUTEA

HC}ITCJILHOCTB y4yaluxcs

(®/N)
— Y70 HOBOrO y3HAJIH O CKAJIAPHOM MPOU3BEAEHHH?
— 3apaiite TpH Bompoca no Teme

(1) HomaluiHee 3anaHue: u3y4uTh Matepuai nyHkToB 107-108; oTBeTHTE Ha BO-
npocsl 17-20 B yuebHuke Ha cTpanuue 267; peurnts Ne 1044 (B), 1047 (a), 1054
(pa3obparts pelLueHHe 3aJa4H U 3aNUCaTh B TETPAb); Y3HATh, e NPUMEHSETCA
CKansgpHoe MPOH3BeJeHHE

Y poxk 30. Tema: PEIHIEHUE 3ATAY

I_(em. ACATECJABHOCTH COZ]IaTb ycCJ10BUA IIle MnoaAroToOBKH K KOHTpOJ'leOF[ pa60Te; COBEpPLUICHCTBOBATb HAaBbIKK PELICHHA 3aa4 Ha [IPUMEHEHHUE CKaNIApHOro

yuuTe/If NMPOU3BEACHHSA BEKTOPOB

TepMHHbl H NOHATHSA KOCPIHyC, yroj Mexay BEKTOpaMH, CKaJIApHOE npomBeneHue, CKaJ'lﬂprIl?I KBajpar

Ilrannpyemble pe3y ibTaThl

Hpenmemue YMEHHA

YHuBepcaabHble Y4eORbIe JeHCTBHSA

Brnaperor 6a30BbIM MOHATHHHBIM anNapaToM 1o OCHOBHBIM | [lo3nagamenvhble: MOHUMAIOT M HCIOJb3YIOT MaTEMaTHUECKUE CPEICTBA HATTIAAHOCTH AJIS Hl-
paszenam colepxKaHHs : JIIOCTPAUKMH, MHTEPIPETALMH, apryMEHTaUKH; OCO3HAHHO BJIAJIEIOT JIOTHYECKMMH JEHCTBUAMU

’ ornpeneieHys MOHATHH, 0000LUEH s, YCTaHOBJIEHHS aHAJIOTHHL.

Pezynamuenvie: NOHUMAIOT ¥ COXPAHAIOT LIENH U 33Ja49H Y4eOHOMH NesTebHOCTH.
Kommynukamugnsie: y4acTBYIOT B JHasore.

Jluunocmuvle. NPOSBIAIOT KPEATUBHOCTH MBILLTEHHS, HHULIMATHBHOCTB, HAXOA4HBOCTb, aKTHBHOCTb
[pH peLleHHH reOMETPHYECKHX 3a1a4
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TIpoodonxcenue maon.

Oprasu3ainus NpoCTPaHCTBA

Dopmbl paboThl

®ponranpHas (D); uuauuayanbHas (M)

Ob6pa3oBarteqabHbIe
pecypenbt

« 3anaHus JJ4 MaTeMaTHYECKOIro IlPlKTaHTa, AOMAaUIHErO 3aaHuA

I 3ran. AKTuBmamm 3HAHMI yYanmuXxcs

Llens A€ATENBEHOCTH

CoBMeCTHas JeSTENbHOCTh

[TpoBepHTL BHIMOJHE-
HHE JIOMallIHero 3aja-
HUS, YPOBEHb BIIaACHHUA
TEOPETHYECKUMH 3Ha-
HUAMH

(D)

1.
I.

O6cy>xaeHue BONPOCOB YYaILMXCS 10 JOMaUIHEMY 3alaHHUIO.
MareMaTHYECKHIT JUKTAHT:
"BapuanrtI

1. Beraucnure ckanspHoe NpoU3BEAEHHE BEKTOPOB au b, ecn IZ{ =2, |Z] =3, a yron Mexay HUMH paseH 120°.
2. CkansipHOe NpoH3BeACHHE HEHYJIEBBIX BEKTOPOB cue pasHo 0. OnpezenuTe yroa Mexy BEKTOpaMH euc.
3. BoluncnuTe cKkansipHOE [POU3BEACHUE BEKTOPOB ) mu ; ecan m (3;-2), ;;(—2; 3).

4.
5
6

Haligure yron mexuay HeHyeBbIMHU BEKTOpaMH a (x yu b (— ; X).

. Botumcnure Kocm-ryc yria Mexcny BEKTOpaMH p H ¢, eClii p(3 —4), q(15 8).

. JaHsl BekTOpB! @ (2; -3)u b (x; —4). Ilpu KkakoM 3Ha4YEHUH X 3TH BEKTOPb! MEPNEHAUKYISIPHBI?

BapuanTt II

1. Beryuciaure ckanspHoe NPOU3BEAECHHE BEKTOPOB m H n €cii |m |=3, |n | =4, a yron Mexay HAMH paBeH 135°.
2. CkanspHoe Npou3BeJeHHE HEHYIEBbIX BEKTOPOB p " q paBHO Hymo. OnpeenuTe yron MeXay 3THMH BEKTOPaMH.
3. BelyrcnnTe CKaIApHOE MPOHU3BEACHHE BEKTOPOB . awu b, ecnu ;(—4' 5), b(=5; 4).
4. Haiinure yron Mexay HEHYJIEBbIMU BEKTOpaMu ¢ (x;=)u d (y X).
S. Beryucnure KOCHHYC yIiia MExIy BEKTOpaMH a M b, ecnu a(—l2 5), b (3; 4).
6. lassl BEKTOpBHI m (3; Y)U n (2, —6). HpH kakoM 3Ha4€HHH y 3TH BEKTODbI IEPHEHAUKYIIPHbI?
II 5Tan. Pemenue 3aga4
L{enb KeATENbHOCTH JesaTenbHOCTb YUuTeNs JleATenbHOCTD YYaMXca
I 2 3 4
CoBeplUEeHCTBOBATh (®/N) : Ne 1049. ‘
HaBbIKH peLUeHH 1. Petunte Ne 1049 (emecme c yuumenem). B ) ( ) \/—) ' ( \/—) 1 A
3ajau 2. Pewnute Ne 1051 u 1053 (camocmoamensro, c 63au- Hano: A-1;43); B{-1;,-43);C Pk 3.
Monpogepkoti). o
3. Pewrnts Ne 1065, 1070 ——>C  Haimu: £4, 2B, Z£C.
A Puc. 1
Pewenue:
D ]
1) 4B= (i +1) +(B+43f =\/22,+(2J§) =16 =4,
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[Ipooonncenue maba.

A S .

Bc- J(l__) - J’)z F ‘/‘___35

sc= 4] (50 - (3] S

2) AB*=CB*+CA*~2CB - CA - cos/C.
49 9 73

116=—+==-2—=cosZC.
2 2

4 4

-6——-—i2-cos£C
4 4

cosZC = ——6—- = —% = —0,1429 < 0, cnenoparensHo, £ZC — TyHo#.

ZC~ 180°-81°47" =98°13', ‘

3) BC? —ABz +AC*~2A4B - AC -cos/A.

%9— =16+ Z_ 2-4 ; cos LA ; cosLA = —;— cienoBarenbHo, ZA4 = 60°.

4) ZB=180°~ (LA + £LC)

ZB=180°—(60° +98°13") = 21°47'.

OTBeT: 60° 221°47'; =98°13".

Ne 1070.

Hano: AABCD — tpaneuust, AD =16 cM, BC=8 cM, CD = 4ﬁ CM,
ZADC =60°% S5, = S(:(:,D-

Hatimu: SAB(.‘D, CC] .

Pewenue (puc. 221):

W3 ACDH (£H = 90°) sin60° = gg j{ crnenopatensHo, CH = 44/7 -sin60° =
ZLJZ;JE:Z@_

Torza Suscp = CH(AD + BC) = % 242116 +8) = 24421 = S gy, = Sceyp=
= 12V21.
1

W3 ACC,\D = ECH-CID=-;--2«/5-CID=12J§:>C,D=

12421
Y21

=12.




Oxonyanue maon.

3

ITo TEOpPEME KOCHHYCOB!

CC} =CD* +C,D* =2-CD-C,D-cos LCDC, = (4J7f +122-2-447-12
-C0860° =112 + 144 — 4847 = 256 — 484[7 .

Torma CC, =256 - 4847 = 16{16 347 | = 4416 = 34/7 .

OtBeT: Sipcp= 12\/5; CCy = 4\l16—3ﬁ.

Ne 1065. C
Hano: A(3; 0), B(1; 5); C(2; 1).
b @ Hoxazams: AABC - TynoyrosbHsii.
Haiimu: cosa.
) R Pewenue:
§ Puc.2  1)AB=3-12+(0-5)7 =4+25=+29.

BC= (-2 +(5-17 =1+16 =417 .
AC=G-2 +(O-1’ =l+1=+2.

2) o TeopeMe KOCHUHYCOB AB*=BC* +AC* - 2BC - AC - cosZC.
29=17+2-2+/34 - cos£C.

10=—2\/-3_4- cosZC.

5\34

31 <0, cnepoarensHo, ZC — Tymol, cnegoBarensHo, AABC —

5 534

TYNOYronbHbli, CoSLC = ———=—==—

NCVEEY!
5434
34

cos/ZC= —~

OrBeT: ———

III 3Ttan. Urorn y

oka. Pediexkcus

JleATeNbHOCTDb YUUTENS

(/1)
— 3akoHuHTE Qpa3bl:

» YTt0o6bI HAMTH KOCHHYC yIila MEXAY BEKTOPaMH, HaJlo. ..

* BekTophl MepneHauKyJIApHEL, €Cly. ...
— QueHuTe CBOK paboTy Ha Ypoke

JlesTenbHOCTh YHaILUXCA
(H) JomauiHee 3agaHue. '
C-10*. PewieHue TpeyronbHUKOB. CxanspHOe MpoU3BeieHue (JoMallHAs ca-
mocrosTebHas pabora). (Cm. Pecypcubiii mamepuan.)




[

PecypcHblit MmaTepuan
Jomamess camocTosTe/IbHaA paboTa

BapuanrlI Bapuant II

1. Jlan pasHobeapeHHsli TpeyroiibHUK. HaliauTe oTHOLLEHHE paJycOB BIMCAHHOM M OMUCaHHON OKPYXHOCTEH, eciu:

yroJl fipH BEpLIMHE paBeH . - yFoJl IpH OCHOBaHHH paBeH f.
2. laH BbIMTY Kbl YeTbIpeXyroabHUK. OTpe3kH, COeqMHAIOUIHE Ce- Jan Brimykisiit yeTbipexyronsHUK. Ero nunaroHanu paBHsi ¢ u d v ne-
peaMHbI MPOTHBOMOJNOKHBIX CTOPOH, PaBHBI @ U b U mepeceKaloTcs pecekatotcs noa yriaom 60°. Halinute oTpesku, coeAMHSAIOIME cepe-
noa yrnom 60°. HaliauTe nuaroHany uetTblpexyroibHHKa. JHUHBI [TPOTUBOIMOIOXHBIX CTOPOH.

3. Jlokaxxure, 4TO yriisl TpeyroibHuka ABC cBA3aHbl COOTHOILEHHEM:

sin’£4 + sin’ZB - sin”£C = 2sin/Asin£Bcos ZC. cos’ZA + cos’ZB — cos®* /C = | —2sinLAsin£BcosZC.
4. lan npamoyronbHuk ABCD. Jlokaxwute, uto Jis nto6oi Touku O BBINOJHAETCA PaBEHCTBO:
04 -0C =0B-0D 04>+ OC* = OB* + OD,

04 -OC=0B-0D.

5. JlaHbl npou3BosibHble TOUKH 4, B, C u D. JIokaxuTe paBeHCTBO:

—_— — —_— e .

AB -OC + AD-BC - AC-BD =0. 24C -BD = AD* + BC? — AB* —CD>.

Y pok 31. Tema: KOHTPOJIbHASI PABOTA Ne 2

HCJIB ACATEJIbBHOCTH Co3znars YCJI0BHA IJ1A MPOBEPKH 3HaHHﬁ, YMEHHs i HaBBIKOB YYalUIUXCs 10 YCBOCHHUIO H MPHMEHEHHIO U3YHEHHOIro MaT€pHuajia

yuuTes

TepMHHbl u nousaTns | Meton KOOpPAHWHAT, CKUIAPDHOE NPOU3BENEHHE BEKTOPOB, TCOpEMA CUHYCOB, TEOPEMA KOCHHYCOB

Il1anupyemble pe3yabTaThl

IlpeameTHble yMEeHHS YuuBepcaibHble yueGHbIE AeiicTBHSA
VYMeloT AEMOHCTPHUPOBATh 3HAHHE OCHOBHBIX MTOHATHIA, Ilo3nasamenvubie: NPOBOAAT CPaBHEHHE, CEPHALIMIO U KIIACCH(HMKALMIO M0 33AaHHBIM KPUTEPHAM.
MPUMEHATD MOJIyYEHHbIE 3HAHUA U151 pEILEHUS OCHOBHBIX Pezynramuanuvie: BHOCAT HEOOXOAUMbIE KOPPEKTHUBLI B JEICTBHE MOCIIE €r0 3aBEPLUEHHUS HA OCHO-
M Ka4yeCTBEHHbIX 3a/a4, KOH’I’pOJ'alO_BaTb. NIPOLIECC M pe3yJib- | BE YUeTa XapakTepa CAeNaHHbIX OIHOOK; OCYIIECTBASIOT CAMOAHANHU3 U CAMOKOHTPOJIb.
TaT y4yeOHON MaTeMaTHUeCKOH AeATeIbHOCTH Kommynuramugnole: y4nuTBIBAIOT pa3Hble MHEHHS U cTpemsaTes K KOOpAMHALMH pa3/IMUHbIX [10-
3ULIHH B COTPYIHHYECTBE.
Juunocmuvie: MOHUMAIOT BXKHOCTb U HEOOXOAMMOCTD U3Y4EHHs npeaMeTa
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Oxonuarue maban.

OpraHH3anus NpoCTPAHCTBA

@DopmbI paGoTLI

Hunusuayanchas (M)

OGpa3oBaTeJibHbIE
pecypcebl

* 3aaHus A KOHTPOJBHOM paboTsl

I 3Tan. Beinosinerue KOHTPOJILHOMK padoThl

Llens nesaTenbHOCTH

3agaHus A1 KOHTPONIBLHOU paboThl

IIpoBepuTh 3HaHMS,
YMEHHS U HaBbIKH
10 U3yUEHHOMY Mare-

puaiy

Bapuant I

1. B tpeyronbuuke ABC £A4 =45°, LB = 60°, BC = 32,
Haiinure AC.

2. JIe CTOpPOHbI TPeyroibHHKA paBHbl 7 CM U 8 CM, a Yo/l MexX-
Iy HUMH paBeH 120°. Halizute TpeThio CTOPOHY TPEYIOJIbHHUKA.
3. Onpenenute Bua TpeyronbHuka ABC, ecnm A(3; 9), B(0; 6),
C(4; 2).

4*. B tpeyronbuuke ABC AB = BC, ZCAB= 30°, AE — buccek-

Bapuanr II

1. B tpeyronbhuke CDE ZC=30°, Z/D =45°, CE= 52 .

Haiinure DE.

2. JIBe cTOpOHBI TpeYroibHHKaA paBHBL 5 cM U 7 CM, @ YToJl MeX-
Iy BuMH paBed 60°. Haiinure TpeTbio CTOPOHY TpeyrosibHMKa.

3. Onpenenute BUA TpeyronsHuka ABC, ecnu A(—3 -4), B(0; 2),

Cc2; 1. ‘

4*. B pombe ABCD AK — 6uccextpuca yrna CAB; ZBAD = 60°,

TpHca, BE = 8 cM. Haiiaure mnowaznp Tpeyronbuuka ABC. BK =12 cm. Haiigure ruiomans pomba.
OTBeTH: OTBeTH:

1.AC=343. 1. DE=S.

2. 13 em. 2. 39 cm.

3. [IpamMoyronbHbIM. 3. [IpsAMoyTonbHBIi.

4.~ 75,7 cM’. 4.~930,97 cm’

II 3tan. Utorn ypoka. Pedyiexcus

HeﬂTeJ’[bHOCTb yyaluxcs

(@)

— Yro BBIMONHSMM Ha ypoke?
— Kaxkwue 3aganus Bbi3Basiu 3atpyaHeHus? [Touemy?
— Kak oueHuBaeTe cBOIO paboTy Ha ypoke?

JlesTenbHOCTb yuHTENs

(1) JomaluHee 3anaHue: MOBTOPUTEH MaTepUall IMyHKTOB 77—78

TJIABA XII. JJTHUHA OKPY)KHOCTI/I 51 HJIOH.IA,III) KPYT'A
Y p ok 32. Tema: IPABHJIBHBIE MHOT'OYT'OJIBHUKH. OKPYXHOCTD, OIINCAHHAS OKOJIO ITPABUJIBHOT'O MHOTI! OYFOJII)HI/IKA

I_[em. HCATECJIbHOCTH
YuuTeas

Co3parb yCIoBHs IS MOBTOPEHHA GOPMYJTbl CyMMbl YIJIOB BbITYKJIOIO MHOTOYIO/IbHMKA, CBOHCTB GHCCEKTPUCHL YIJla M CEpEANHHOTO
MEepreHarKYJISpa K OTpe3Ky, TEOpeM BITUCaHHOMN M OMHCAHHOH OKOJIO TpeyrolbHUKa OKpPYXKHOCTAX, MPHU3HAKa PaBHOOEIPEHHOTO Tpe-
yroJjibH1Ka, CBOMCTB KacaTesbHOH K OKPY>KHOCTH, 17151 BBEICHHS MOHATHSA NPaBUILHONO MHOIOYTrO/IbHUKA, BbIBEACHUS (GOPMYJTbI TS

BbIYHCJICHHA YIJia NMPpaBUJIBHOIO B-yTroJIbHHKA U €€ NPpUMEHCHUA

TepMHHBbI H NOHATHS

Bbll'IyK.ﬂbIﬁ MHOTIOYTOJIbHHK, ﬂpaBPUleb[ﬁ MHOI'OYTOJIbHHK, paBHO6eIlpeHHblI7l TPEYroJIbHUK, KacaTeﬁbHaﬂ, ONMHUCaHHas KU BIMTUCAHHas

OKPYXXHOCTH, CEPETHHHbII NepaeHANKY ISP




[Tpodoaxcenue maba.

Il1aHupyeMble pe3yabTaThl

IIpeaMeTHbIE YMEHAS YHupepcaibHble YieGHbIE AellCTBUR
VYMeroT GopMyTHpOBaTh ONpEAEeHHE PaBUIBLHOrO Ilo3znasamenvHeie: yMEIOT YCTaHABIUBATh IIPUYHHHO-C/IEACTBEHHBIE CBA3H, CTPOUTD JIOTHYECKOE
MHOTIOYTOJIbHHKA, HAXOJUTh YIJibl paccy»aeHue, ieflaTh YMO3aKItOYeHHUs W BbIBOJBI.

Pezynamugnule. yMEIOT CAMOCTOATENBHO MTaHUPOBATh AJIbTEPHATHBHBIE My TH AJOCTHXEHHUS Lie-
JieH, 0co3HaHHO BeIOUpaTh Haubonee adeKTUBHBIE cOcobbl peleHHs yueOHbIX 3a4ad.
KommyHnuxamugnvle: y4UTHIBAIOT pa3Hbie MHEHHS U CTPEMATCS K KOOpAMHALMH Pa3IM4HBIX MO-
3ULMH B COTPYAHHYECTBE; YMEIOT paboTaTh B [pYIIIe.

JTuunocmuvble: UIMEIOT LIETOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKH W 06LIeCTBEHHON NPAKTHKH

Opranu3anusg NpoCTPAHCTBA

@opmbl paboThbl OponransHas (D); unausuayaneHas (MU); rpynnosas (I')
O0pasoBaTeabHblie * 3ananus A1 GpoHTaNEHON paboTel, rpynMnoBoi paboTsl
pecypebl -

I 3Tan. AKTyaan3anus ONOPHBIX 3HAHAH

Ilens nesaTensHOCTH CoBMeCTHAs AEATENbHOCTH

¥8

[osTOpHUTL paHee (D)
u3y4yeHHbIit Matepuan | 1. CooOlIMTE pe3ysbTaThl KOHTPOJIbHOM paboThl H MPOaHAIM3UPOBATH HOMYLIEHHbBIE OLIHOKH.

2. [loBropuTh (OpMyTy CyMMBI YIJIOB BBIYKJIOrO MHOrOYrOJIbHHKA U 3aMucarth ee.

3. ChopMynupoBaTb CBOHCTBO OMCCEKTPHCHI YIJIa U MPU3HAK paBHOOEPEHHOrO TPEYrobHUKA.

4. TToBTOpHTBH TeOpEMY 00 OKPY>KHOCTH, OMTHUCAHHOH OKOJIO TPEYTOJIbHHKA.

5. YCTHO pelinTh 3aauu:

1) Cronbko CTOpPOH UMeET H-YroJIbHUK, €C/IM CyMMa ero BHYTPeHHHX yrJIoB paBHa: a) 1260°; 6) 1980°?

2) HazoBure BbIMyKJIbIH YETBIPEXYTOJBHHUK, Y KOTOPOrO BCE BHELIHHE YIIIbI IIPSAMBIE.

3) CkonbKO CTOPOH HMEET BBIMYKJIbIf MHOTOYTONIbHHK, €C/TH CyMMa ero BHYTPEHHHUX YIJIOB paBHa CyMMeE BHELIHHUX?
4) CkoJbKO CTOPOH MMEET BBIMYKJIbIif MHOrOYTOJIbHHUK, €CJTH BCE €ro BHEIIHKWE YIJIbl Tynble?

6. PelunTsb 3a1a4u Ha JOCKE U B TETPALSX:

1) Bee yribl BITyKJIOro NATUYTOJIbHKKA paBHbI ApYT Apyry. Haliaure sennurHy Kaxaoro yrna.

2) Mokaxure, 4TO TPEYrobHUK, JBE BBICOTbI KOTOPOrO paBHbI, ABIAETCS PABHOOEAPEHHBIM.

3) Yetsipexyronsuuk 4BCD BnucaH B okpysHOCTb. Jlokaxute, uto LA+ /C=/B+ £D

II 5Tan. MoTHBAaUA K AeATEJIbHOCTH

uCJ’lb ACATCIBHOCTH . CoBMecCTHas AEATENbHOCTh

1 2

Peluenue 3agau O
¢ uenbto noarotoskn | Kiacc aenurcs Ha rpynnst. Kaxxno# rpynne npegnaraercs peldTh 3aJa4u:
y4aumxcs kK ocnpus- | 1) BE — 6uccekrpuca yrina ABC, Touka E ypanena ot croponsl BC Ha paccrostHie 5 cM. Haiigure paccrosiHue oT Touku E 10 cTOpoHbl 45.




S8 -

ITpooonxcenue maba.

1

2

THIO HOBOH TEMBI

2) B AABC cepenunnblii nepneHaukyasp MN k ctopore AC paBeH ee nonosuue. Jokaxwure, uto AB > MC.
3) BeiuucnuTe paguychl BIMCAHHOH M ONHCAHHOM OKOJIO TPEYTrOIbHMKA OKPY)KHOCTEH, €C/TH M3BECTHO, YTO CTOPOHBI TPEYroNbHUKA
5,617 cM. ' ’

3aTeM ydaluuecs npeacTapjisioT CBOH peLICHUd, UACT 06C)’)KII€HPI€ H OJHOBPEMEHHOC NOBTOPEHHUE TCOPHUH

III >Tan. Y4yeOHo-no3HaBaTe/ILHAA ACATEILHOCTD

Lens nesTenbHOCTH

CoBMecTHasg JeATENbHOCTD

BaectH noHATHE rpa-
BHJIBHOI'O MHOIO-
YyrojbHHKa

()

1. BBecTH NOHATHE NMPaBUIBHOr0 MHOrOYrojbHUKA.

2. BbINonHUTE 3aaHUA:

1) Kakue npaeusbHbIe MHOTOYTOSIBHUKH YK€ pacCMaTpHBAIIMCh HAMH B Kypce FeOMEeTpHH?

2) [IpuBeauTe MPUMeEpPBI TAKOIO BBINYKJIOr0 MHOrOYrojIbHHKa, Y KOTOPOro:

a) Bce CTOPOHBI paBHBI, HO OH HE ABJIAETCS MPAaBUIBHBIM (POMO € OCTPBIM YraOM);

6) Bce Yribl PaBHBI, HO OH HE ABNAETCS MPaBHILHBIM (IPAMOYTOJIBHHK C HEPaBHBIMU CTOPOHAMH).

3. IIpeanoxuTh y4almMcs BeIBECTH (OPMY.TY LISl BBIYHCIIEHHS YI/1a PaBHIIBHOIO MHOTOYTONbHHKA B rpynmax. s sToro Heo6xoau-
MO pEILMTH 3a1aqy: Y€MY PaBEH KaIblil U3 YIJIOB NPABUIBLHOFO a) AECATHYTOJBHUKA; 6) 7-yroabHUKA?

=272 g0

a,
n

4, Pewunts 3anauu Ne 1081 (B) 1 1083 (B) Ha nocke U B TeTpajax.
5. ChopMynupoBaTh H JOKa3aTh TeOpeMy 00 OKpY>KHOCTH, OTTHCAHHOH OKOJIO MPaBUIIBHONO MHOTOYrosbHHKa (¢. 271, puc. 307)

IV 3Tan. 3akpenenane n3y4eHHOro MaTepuaia

I_LCJIL JACATCIIBHOCTH

,ueﬂTeJIbHOCTB YUHUTEA HestenbHOCTD y4almuxcs

Ha npocreiimmx 3a-
Javax orpabotaTh

NPUMEHCHUE H3YUYCH- .

Ho# opMy bl

(D/N)
1. Pewunts 3amauu Ne 1086 u 1084 (6, n).
2. O6¢cyauts pewerus 3amad Ne 1080 u 1082 (yctHo)

Mano: ABCDEF — npaBUNbHbIA 6-yTONbHHK.
Joxasams: GUCCEKTPUCHI YTIIOB MEPECEKAOTCH UITH
COBIIa/IAKOT.
Hoxazamenscmgo:
1) Tak kak LA = 4B = LC = /D= ZE = ZF (no onpe-
JIENEHUIO0), TO lAA = lLB =... —1-4F= 60°.

2 2 2
2) Tak kak OGUCCEKTPHUCHI MIEPECEKAIOTC B LEHTPE OKPY>KHOCTH, BITACAHHOH
B 6-yroasHuk, To ZCOD = 60°, ZCOE = 120°, ZCOF = 180°, T0 ecTh Ouc-
CEKTPHCHI MITH MEPECEKAIOTCS WITH JIEXKAT HA OJHOM NMPAMO# (IHAMETP OMUCaH-
HO#t OKPY>HOCTH). DTO CrpaBeyIMBO [UIA J1000ro NpaBUibHOrO MHOTOYOJib-
HHUKA.




7o

Oxonuanue maban.

V sran. Utorn ypoka. Peduiekcas

JleATeNbHOCTh YUHTENA JleATeIbHOCTh yYaluXxcs

(D/H) (M) JomaiuHee 3agaHue: U3y4ynuTh MaTepHaisl MyHKTOB 109-110; oTBeTHUTH
— Yro ceroaHs NOBTOPHIIH Ha ypoke? . Ha Bomnpocsl 1-3, c. 284; pelunts 3anaun Ne 1081 (a, 1), 1083 (r), 1084 (a, B),
— Kakoif MHOroyroyibHHK Ha3bIBAE€TCS MPaBHIIbHBIM? 1129

— Io kako# dopmyse MOXKHO HaAWTH yros NnpaBUJIbHOrO MHOTOYTOJibHHKA?

" ¥ pok 33. Tema: IPABUJIBHBIE MHOT'OYT'OJIBHUKH. OKPYKHOCTb, BIUCAHHAS B IIPABUJIbHBIM MHOT'OYTOJIbHUK

Heab xeATe/ IbHOCTH
yunress

Co3path YCIOBHS ANl IOBTOPEHHA TEOPEMbI 06 OKpPYKHOCTH, BIIMCAHHOM B TPEYTOJIBHUK, CBOWUCTB KacaTe/IbHOH K OKPYKHOCTH; [
GbopMyTMPOBKH M I0Ka3aTe/IbCTBA TEOPEMbl 00 OKPY>KHOCTH, BITMCAHHOH B [PaBHIIBHBIH MHOTOYTOJIBHUK; U1l BBIPaOOTKH HaBBIKOB

. pCLUCHHA 3a1a4

Tepwmm.l H NOHATHSA

BhlinyKiblii MHOroyrosabHHK, NpaBUIIbHbIH MHOrOYTOJIbHHUK, KacaTenbHasi, OMHUCaHHas U BIIUCAHHAs OKPY>KHOCTH, CepeHHHBIN MepreH-
JUKYSp

[aanupyembie pe3yabTaThl

IlpegmeTHBIe YMEHUS YHuuBepcajibHble YueGHbIE el CTBUA
YMeroT GopMyIHpoBaTh OnpeiesieHHe paBHibHOr0 MHOIO- Ilo3nasamenvHule: yMEIOT YCTaHABAMBATE MPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTD JIOTHYECKOe
YrO/bHUKA, HAXOAUTH YIJbl, GOPMYIUPOBATh U JOKa3bIBATh paccyaeHHe, IeNaTh YMO3aKITUEHHS U GOpMYIUPOBATh BBIBOABI.
TeopeMbl 00 OMHMCAHHOH OKOJIO MPaBHJILHOIO MHOTOYTrONIbHUKA | PeaynsmugHble; YMEIOT CaMOCTOATENbHO MJIAHHPOBATh aJIbTEPHATUBHBIE NYTH JOCTHIKEHHS Lie-
H BITHCAHHOI B HETO OKPY>KHOCTAX Jieit, 0CO3HaHHO BLIOHpATh HaubOosee 3¢ eKTUBHBIE CIOCOOBI peleH s Y4eOHbIX 3a0ad.

Kommynuxamuensle: yUnTBIBalOT pa3Hble MHEHHUS U CTPEMSTCS K KOOPAMHALMH pa3IMyHBIX 0-
3HLKH B COTPYJHHYECTBE. ‘
Jluunocmmuvie: UMEIOT LEJIOCTHOE MUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BHTHsA HAYKH M OOLLECTBEHHOH NIPAKTHKH

Opranu3anus NpoCTPAHCTBA

Dopmbl paGoThI

®poHTanbHag (P); unansuayaneHas (HU)

O6pa3oBaTte/bHble
pecypchl

* 3apauus ans GpoHTanbHOH paboThl, A1 CaMOCTOATENLHON paboThlI

I 3Tan. AKTya/In3alins ONOPHLIX 3HAHMIl yHalHXcst

uCHL ACATCNBHOCTH

CoBMeCTHas AEATENILHOCTD

1

2

[ToBTOpHTH paHee
U3YYEHHBI TeopeTH-
4eCKHil MaTepuan

(O/H)

1. O6cyaMTL BOMPOCHI yuauIMXcs 110 IOMAIUHEMY 3a/laHHIO.

2. OTBETHTH Ha BOMPOC: KAKOH MHOTOYTrOJIbHUK Ha3bIBAETCS MPABUIIbHBIM?

3. BeiBecTy popMyity a1 BBIYMCIEHHS YIJ1a NPaBUIIBHOTO H-YTOJNBHHUKA.

4. OTBETUTb Ha BOMNPOC: YEMY paBHA CyMMa BHEIUHHX YTJIOB NPaBHUIbHOIO MHOTOYTOIbHHKA, B3ATHIX [0 OJHOMY INPH KaXJIOH BepLIHHE?

5. ChopMyJIMpOBaTh TeOpeMy 00 OKPY>KHOCTH, BIIUCAHHOMN B TPeYrolbHHUK.
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IIpooonycerue maon.

6. ChopMypoBaTh CBOHCTBO KacaTebHOM K OKPY>KHOCTH.

7. Peiunts 3anaun Ne 1078 u 1079 (yemmo).

8. PewnTs 321244 Ha JOCKE U B TETPaAsX:

1) OkpyXHOCTb paaryca 5 cM KacaeTcs cTOpoH yria 4 B Toukax B u C. Haiaure 11iHbI 0OTpe3koB AB v AC, eCliv LIEHTP OKPYKHOCTH
yJajieH OT BepLUMHbI yriia Ha 13 cm.

2) Jlse OKpY>KHOCTH TiepeceKatoTcs B Toukax A ¥ B. JIokaxure, 4TO npsmas, poxosilas Yepes UX LEHTPbI, NepreHarKyIspHa K oT-
pe3ky AB.

3) JIoKaKHuTe, YTO paJiyC OKPY>KHOCTH, BITUCAHHOH B PaBHOCTOPOHHHH TPEYTO/IbHUK, BABOE MEHbLIE PAAHYCa ONHCAHHON OKOJIO HETO
OKPYXKHOCTH

II 3tan. M3yuyenne HOBOro Marepuania

Ilenb aesTenbHOCTH

CoBMecTHas AeATENbHOCTh

BBecTH MoHATHE
OKpY>KHOCTH, BITIUCAH-
HOMH B NpaBWJIbHBIH
MHOTOYTOJIbHHK

(W) Pabora o y4eOHHKY.

1. ChopMyn1poBaTh OnpesiesieHHe OKPYXKHOCTH, BIIMCAHHON B MHOFOYTOJIBHHK. :

2. Pazo6pats B yueGHHUKe Ha ¢. 272 no puc. 308 10Ka3aTeNbCTBO TEOPEMBI 00 OKPY)KHOCTH, BIIMCAHHOW B MPABHJIbHBIH MHOTOYTOJIbHHK.
Jloma yyailjecst 3anuChIBalOT 10KA3aTeIbCTBO 3TOH TEOPEMBI.

3. 3anmcathb B TeTpagM cieacTeue 1 v cneacTaue 2.

4. 3anucaTb B TETPaJM MPABHJIA HAXOXKICHHS 1117 32/IAHHOTO MPaBUILHOrO MHOTOYTO/IbHHKA LEHTPOB OMUCAHHOM H BIMCAHHO
OKPY>XHOCTe#, a TakKe HX palyCOB:

1) LIeHTPOM OKpY>KHOCTH, OTTMCAHHO OKOJIO MPABUIbHOIO MHOTOYTOJIbHHKA, SBJISAETCS TOYKA NEPECEUEHHS CEPENMHHBIX MEPHEeHUKY-
JIAPOB K CTOPOHaM MHOTOYrOIbHHKA (JOCTaTOYHO HAHTH TOUKY MEpEeCeYeHHs CEPEAMHHBIX MEPIEHANKYIISIPOB K IBYM COCEHUM CTO-
pOHaM), a paJiiycOM SIBIAETCS OTPE30K GUCCEKTPHUCHI YIi1a MHOTOYTOJIbHMKA, COEMHSIOLUNH €0 BEPUIMHY C LIEHTPOM.

2) JIns HAXOXKAEHHs LIEHTPA ¥ PaHyca OKPY)KHOCTH, BIMCAHHON B MHOTOYFOBHHK, 10CTATOHHO MOCTPOHTH GHCCEKTPHUCHI ABYX COCE/I-
HHMX YIJIOB, HAifTH TOYKy O HX MepecevyeH s 1 OITYCTHTb U3 HEe NEPMEHIMKYJIAP HA COOTBETCTBYOLLYO CTOPOHY MHOIOYFOJIbHHKA
(Touka O 6y[eT LEHTPOM BITUCAHHON OKPYXXHOCTH, a NEPNEHAUKYIAP — €€ PaIUYCOM) '

1II sran. 3akpennexue H3y4eHHOr0 MaTepHana

Llenp neATeIbHOCTH

3ajaHus [l CAaMOCTOATENLHON PaboThl

CoBepLUeHCTBOBATh
HaBBIKH peLIeHHUs
3ajay

(W) CamocTosTenbHas paboTa (yuauyuecs GuinOIHAION pabomy Ha TUCMKAX U COQION! HA NPOGEPKY YHUMENIO).
BapuanutlI
1. Peunte 3agauun Ne 1081 (6), 1083 (6), 1084 (r).
2. JTOKaXWTe, 4TO TPH BEPLUMHbI [PABHJILHOTO LIECTHYTONbHHKA, B3AThIE YEPE3 OJIHY, ABJIAIOTCA BEPLIMHAMH MPABUIILHONO TPEYrojb-
HHKa.
Bapuant II
1. Pewunre 3agauu Ne 1081 (1), 1083 (a), 1084 (e).

2. I[OK&)KMTC, YTO YETbIPC BEPUIMHbLI IPABUJIBHOI'O BOCbMHYTOJIbHHUKA, B3ATbIC HEPE3 OJHY, SABJIAKOTCA BEPLUHMHAMH KBaapara
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Oxonuanue maon.

IV stan. Utoru ypoka. Pedaexcus

JlesATeNbHOCTb YUHTENS JlesTeNIbHOCTh YYaIIUXCsl

(®/H)

(1) domaruHee 3agaHuMe: NOBTOPUTHL MaTepHan nyHkToB 109—-111; orBeTHTh

— Y70 HOBOrO y3HAJIM Ha ypoke? A Ha Bornpockl 14, c. 284; pewnts 3anauu Ne 1085, 1131, 1130

— Ouenure cBol0 paboTy Ha ypoke

Y pok 34. Tema: CDOPMYJII:I JJIA BBIYACJIEHUA IIJIOIMA XU ITPABHJIBHOI'O MHOT'OYI'OJIBHUKA, EI'O CTOPOHBI

U PAJINYCA BIIMCAHHOH OKPYXHOCTHU

Heab aesiTeJIbHOCTH
yuuTe/st

Co3narb ycnoBHs s BbIpabOTKH Y YHaIIHXCS yMEHHS BBIBOAWTH (DOPMYJIbl, CBA3BIBAIOILHME Pa/IHYC OITMCAHHOMN OKPY>KHOCTH M pPaiuycC
BMHMCaHHOI OKPYKHOCTH CO CTOPOHOM @ MPaBHJIBHOTO #-yrOJIbHUKA, HA UX OCHOBE HaYUMTh MOJyYaTh GOPMYJbI LI BbIYHUCIIEHHA &),
uepe3 R U 7 U KOHKPETH3HPOBAaTb UX Ang ciyyaen =3, n=4,n=6

TepMHHbl H NOHATHSA

ITpaBHJILHBIA MHOTOYroJIbHUK, ONMCAHHAs M BITHCAHHAA OKPY>KHOCTH

[Tlnanupyembie pe3y/ibTaThI

IpeameTHble yMEHHUSs YuusepcaibHble yueOuble 1efiCTBUS
YMEIOT BBIBOAUTE M UCTIONE30BaTh GOPMYIIbI 1S BbIuMC/IeHHs | [To3nasamenbnbie: YMEKOT MPUMEHATh HHIYKTHBHBIE U lelyKTHBHbIE CIIOCO0bI paccy KAeHHH,
TUIOLIAIM MTPABHIBHOTO MHOTOYTOIbHHKA, €10 CTOPOHBI BH/IETH Pa3/IMyHble CTPATETHH pelieHHs 3aay.
U paauyca BIIUCAaHHOM OKPYXKHOCTH Pezynamugnuie: yMeIOT caMOCTOATENBHO MIAHUPOBATh aIbTEPHATUBHBIE MYTH JOCTHKEHHA Lie-

Nei, 0CO3HaHHO BBIOHMpaTh Haubonee 3dheKTHBHbIE CIOCOOBI peleHHs yueOHbIX 3a1a4.
Kommynuramusnvsie: yUNTHIBaIOT pa3Hble MHEHHUS U CTPEMATCS K Koopnunaunn pa3IM4HBIX MO~
3ULIHI B COTPYIHHUYECTBE.

JTuunocmuble: UMEIOT LIENOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOLIeCTBEHHON NPaKTHKH '

Oprasuzanns npocTpaHcTBa

®@opMbl paboThl

®ponTansHas (D); unausuayanbHas (M)

O6pa3soBaTe/ibHbIE
pecypchl

+ Kaprouku /u1s MHAMBHYalIbHOI paboThl, 3aAaHUs AN GPOHTaNbHOMH paboThl

I 3Tan. AKTya/JIu3alus ONOPHBLIX 3HAHAN YUYaUIHXCH

Llenb neaTeNbHOCTH

CoBMecTHas JesATeJIbHOCTh

1

2

ITpoBepuTh ypoBeHb
cOpPMHPOBAHHOCTH
TCOPETUHECKHUX 3HaHHM

(D/H)

1. TeopeTHueckHii ONpoC yualuxcs.

JIBoe yuaiumxcs BbI3bIBaIOTCA K A0cKe. OJIMH MOKa3bIBAET PEliEHHE JOMALIHHMX 3a/1a4, BTOPOI rOTOBUT 10Ka3aTeNbCTBO TEOPEMbl
O BITUCAHHO# OKPY>KHOCTH.

2. Pabota no kapToukam:

l-iypoBeHb (kapTouka l).

1) Haiiaure yriibsl paBUbHOFO BOCEMHAALATHYTOIbHUKA. :

2) Yron npaBuiibHOro #-yronbHUka pasex 180°. BbiuMcauTe KOJIHUECTBO €ro CTOPOH.
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2

3) CKoMbKO CTOPOH MMeeT MPaBUIIbHBIN BIMCAHHBIH MHOTOYFOABHUK, €C/H AYyTa OMMCAHHOM OKPY)KHOCTH, KOTOPYIO CTATHBAET €ro
CTOpOHa, paBHa 45°7 ' ‘

3. AHanu3 olIMOOK, JOMTYLIEHHBIX B CAMOCTOATENIbHON paboTe

Il 3Tan. U3yyeHue HOBOMH TeMbl

I.IeJlb AE€ATEJIBHOCTH

CoBMecCTHas AeATENLHOCTh

BbiBecTu dopMyibi
UL BBIYMCIIEHHUS
MUIOLANY MPaBUIBHO-
FO MHOTOYFOJIbHHKA,
€ro CTOPOHBI H pajuy-
ca BIHCAHHOM OKpYK-
HOCTH

/@)

1. Beteoa ¢opmyn u3 nyHkTa 112 yueOHuKa y4aliMecs NpOBOAST CAMOCTOATENBHO MOJT pyxosoncmom YUHTENS [0 3apaHee 3aroToB-
JIEHHOMY Ha flocke 4epTesxy (mo puc. 308 Ha c. 272).

2. Ilocae BbiBOAA GOPMYJT [UT NPABHILHOTO #1-YTOJNIbHUKA PACCMOTPETh UX YacTHBIE Cliydau mis n =3, n =4, n = 6.

3. BeiBeaeHHbIe GOPMyBI 3aIMCaTh B BHjie TaGNHLIbI, KOTOPYIO yyalIiecs GUKCHPYIOT B TETPaIM:

n a R r S S
- R . 2
3 R3 203 2 = # 323
4 R2 2 2 R_*z/_% 2R 472
2
¢ R 2r3 2r3 RV3 3R*3 223
3 3 2 2
" 180° - 2ng 180° = Reos 180 1
n n 2Pr

[1I 3Tan. 3akpenJjenue H3y4eHHOI TeMbl

Ilens nesrensHOCTH JeaTenbHOCTh yyuTeNns JeATeNsHOCTD yyaluuxcs
1 2 3

CoBeplLieHCTBOBATD (®/N) Ne 1089. :

HaBbIKH PELUEHHS . 1. PetieHne yuamuMHucs 3a1a4 Ha HEMOCPEACTBEHHOE B ) Hano. snucannsiit AABC, AB = BC = AC, FKNE —

3ajay -’ NPUMEHEHUE BBIBEIEHHBIX QOPMYIT: F BIUCaHHbIH kBaapaT, Pyyc = 18 cM.
1) B okpysHOCTB paauyca R = 12 Bnucas npasuib- / 10\3 Haimu: FK.
HbIH #-yrosbHUK. OnpeaenuTe ero CTOpoHy U nepH- y - Pewenue:
Merp,ecnu: a)n=3;0)n=4;B)n==56 p 4 1) Tak kak AABC — paBHOCTOpOHHHI, AB =18 : 3 =6 cM,
2) Okono OKpY>HOCTH pajuyca ¥ = 6 OnucaH npa- AB 6
BUJIbHBIH 72-yronibHUK. Onpejenure ero CTOpoHy Puc. 1 orciona R= 0B = 5 ﬁ =2V3 oM.
Y nepumeTp, ecu: a) n =3;6) n=4;B) n = 6. :
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Oxonyanie maba.

1 2

3

3) Jlnist ipaBUIIBHOTO A-yroJbHUKA CO CTOPOHO#M @ = 6 oM
HalauTe paguyc ONMMCaHHOM OKOJIO HEro OKpy»XKHO-
CcTH,ecnu:a)n=3;0)n=4,B)n=6.

2. Pemsnts 3amaqy Ne 1089.

3. Pemtute Ne 1090, 1092

2) Tak kak FKNE — kBaapar BrucaHHbli, To FK = R'\/E , FK = 243 V2 =2J6 em.

OTrBerT: 2\/5 CM.

Ne 1092.
B ¢ MHano: ABCD — xBagpar, NMEKF(Q — npaBunbHbIH

M E:

' 6-yroJibHUK, onMcaHHblit okoso Okp (O; r);
P NMEKFQ = 48 cm.

v .

K Haitmu: Py

4 Q Puc. 2 FoD
Pewenue:

1) Ppzxrp =6 - a
48=6-a
a=38cMm.

360°

To ectb B AQOF: LQOF = =60°, %QF =4cm,

R=~64—16 =43 , Pasey=2 - 43 - 4= 323 em.

OTBer: 32\/3 cM

IV sran. Urorm y

oKka. Pedekcus

JeATenbHOCTb yuuTeNns

ﬂeﬂTCJ’leOCTb y4yainuxcs

(D/H)
— C KaKoii TeopeMoif MO3HAKOMHUITUCD Ha ypoke?

— 3apaiite Tpu Bonpoca Mo TeMe Ypoka

(A1) TomauiHee 3aaHue: U3yUUTh MaTepuan myHkTa 1 12; pewiuts 3agayu
Ne 1087, 1088, 1094 (a, 6); npuHeCTH UHUPKY b

Y pok 35. Tema: [IOCTPOEHHE ITPABHJIBHBIX MHOI'OYI'OJIBHUKOB

‘| yuuress

Ilesib ReATEeILHOCTH
U JIMHEHKH

Cozpars YCJIIOBHA IJiA Bblpa6OTKl/I Y yHalluxcs yMCHHS CTPOUTh HEKOTOPLIC NMPAaBHJIbHBIC MHOIOYTOJIbHUKH C IMMOMOLUBIO LIMPKYJ1A

TepMHHbl H NOHATHH

[IpaBHbHbIH MHOrOYroJIbHHK, OMKMCaHHAs W BIIMCAaHHAst OKPYXKHOCTH

TlnaHupyemMble pe3yibTaThl

[IpexmeTHbIe YMEHHS

YHuBepcaabHble y4eGHbIE JeiiCTBUSA

1

2

YmMeror CTPOUTb HEKOTOPBIC MPaBUJIbHBIE MHOIOYTOJIBHUKHU

Tloznasamenvnble: NOHUMAIOT U UCTIONB3YIOT MaTEMaTH4YECKHE CPEACTBA HarssAHOCTH IS UIl-
JIIOCTPALMH, MHTEPIIPETALHH, apryMEHTaLIUH.




IIpodonicenue maoa.

1 2

Pezynsamuensie; yMEKOT CAMOCTOSTEIIBHO TUIAHUPOBATh A/IbTEPHATHBHbIE [Ty TH JOCTHKEHHS LENEH,
OCO3HAHHO BBIOMpPaTh HauGonee 3PeKTUBHBIE CIOCOODI PeLlIEHHA YUeOHBIX 331a4, KOHTPOTUPOBATD
MpOLIECC U Pe3YJIbTAT yUeOHOH MaTEMaTHUECKOH NEATENbHOCTH.

Kommynuxamughuie: yHUTBIBAIOT Pa3HbIe MHEHUS U CTPEMSATCA K KOOPAMHALIMK Pa3JIMYHBIX [10-
3ULMH B COTPYAHHYECTBE.

Jluunocmmuveie. MPOSIBASIOT MO3HABATEbHbBIH MHTEPEC K M3YYEHHIO NpeaMeTa

OpraHu3alnusa OpoCcTPaHCTBa

[R]

Dopmsbl paboThl ®pontanbHas (D); HHAMBUAYaIbHas (1)
O6pa3zoBarenbHble * 3aaHua i MHAUBUOYUTbHOH paboTsl
pecypchl
I 3tan. AKTyain3anus ONOPHbIX 3HAHNKHA y9auIuxcs
Llens neaTenbHOCTH JleaTenbHOCTb YYUTEINS JleATeNbHOCTD yYalluxcs
1 2 . 3
Boissuthb TpyaHoctH, | (D/H) Pewenue:
BO3HUKIIKE MPH BbI- 1. [IpoBeputhb pewueHue 3agau Ne 1087 u 1088. OnwuieM 0KONo JaHHOH TpareLun OKpY>KHOCTb.
noJjiHeHuM goMauidero | 2. OTBETHTH Ha BOMPOCHI yYalllUXCH. Tax xak ZBAD = 30° (cm. I ciocob), To UBC = 60°,
3a/1aHHA 3. OpraHu3oBaTh pelleHre 33 a4yu: a 3HAYMT LEeHTpanbHbiH yroa BEC = 60°, rae E —

B Ttpaneuun ABCD menbluee ocHoBanue BC paBHo a,
TpHJIEXKALLKE K 3TOMY OCHOBAHHIO YIIbi paBHbl 105°,
JMaroHall¥ B3aMMHO MepreHIHKy IApHbl. Haidty ruowans
TpaneuyH

LEHTP OMUCAHHOHN OKPY>KHOCTH, otrctoaa ABEC —
paBHOcTOpoHHHUH, BE = EC = a 1, COOTBETCTBEHHO,
paaguyc OonucaHHOH OKPY>KHOCTH pPaBeH 4.

£LBOC = %(UBC-F UAD) =»>udD =2 - LZBOC - UBC=2"90°-60°=

= 120°, Torna LZAED = 120°. . ‘ .
B AAED o Teopeme kockHycos AD = AE* +DE’ - 24E - DE - cosZAED =

=d+d-2-aa- (——;—j=3a2:>.AD= a3 .

1 . . 2
Suaep = EAD - AE - sin/DAE= -;— - a3 - sin30° = a f

1 2
Sprc = EBE - EC - sin/BEC= % ‘a-a-sin60°=2 ;/i )

Tax kak ZBEC =60°, ZAED = 120°, To ZAEB = ZCED =90°, Toria
. 1
Sape = Scpr: = —2-02 .
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Okonyanue maon.

2 - 3

Sasco = Sagp+ Sprc + Sapr: + Scop =22

3+2a° a2(2+ﬁ)
2 2_

3
a;/g +2._1.a2=

2

2
a3,
2

Il 3Tan. IlocTpoeHue MHOrOyroJibHHKOB

Llenb neaTenbHOCTH

CoBMecTHas NeATesIbHOCTh

Hayuutb cTpouTh

¢ MOMOILIO LMPKY.JIst
Y JIMHEHKH NPaBUSIb-
HBIH TPEYrONbHHUK,
4eTbIPEXYTONbHUK

M [IECTHYTONbHUK

(P)

1. Pewuenue 3amauu | mynkra 113 nac. 274, :

2. TlocTpoeHue MpaBHILHOIO TPEYrolbHUKA, BIUCAHHOTO B OKPYXHOCTb.

3. PeweHue 3apaun 2 nmyHkra 113.

4. [locTpoeHHe MPaBUIbHOTO ABEHAILIATHYTOJBHHUKA, BITMCAHHOIO B oxpyxmocrb (puc. 310, c. 275).

5. TlocTpoeHHe MPaBUIILHBIX YETHIPEXYTObHHKA, BOCEMHUYTOIbHUKA, IECTHAILATHY MOJIbHHUKA, BIIMCAHHBIX B OKPYKHOCT®.
6. [TocTpoeHHe MpaBUIIBHBIX IECTHYTOAbHUKA, TPEYTOJIBHHKA, OMHCAHHBIX OKOJIO OKPYXHOCTH.

7. IlocTpoexue npaBWIbHBIX YETHIPEXYTOJIbHHKA, BOCBMUYTOJIBHHKA, ONTHCAHHBIX OKOJIO OKPYXKHOCTH

III stan. CamocTosiTeibHast paboTa ¢ B3aHMOOPOBEPKOi

L[em: OCATCIIbHOCTH

3amanus 415 CAMOCTOATEJbHOM paboThl

[IpoBepUTh ypoBEHD

"TEOPETHHYECKHX 3HaHUH

M YMEHHE UX MpHUMe-
HATH MPH peLieHHH
3ajay

H)
: Bapuanurl
1. Haiiture yriier NpaBUIBHOTO NATHAUATHYTONBHUKA,
2. CTopoHa npaBUABHOrO TPEYroJbHUKA, BIIMCAHHOTO B HEKOTOPYIO OKPY>KHOCTh, paBHA 4+/3 . Haitaure CTOPOHY MPaBH/IHOTO Y€Thl-
pexXyrosibHHKa, OMHUCAaHHOTO OKOJIO ITOM e OKPYKHOCTH.

Bapunant Il
1. Halfaure yribt npaBHABHOTO BOCEMHAALIATHYMONBHUKA.
2. CTopoHa NnpaBWIbHOTO YETHIPEXYrONbHUKA, BIIHCAHHOTO B HEKOTOPYHO OKPYKHOCTH, paBHa 2. HailauTe CTOpoHY MpaBuilbHOTO Tpe-
YrOJIBHHKA, OMUCAHHOTO OKOJIO 3TOH e OKPY KHOCTH.
OTBeEeTHI:
Bapuanr [: 1) 156°; 2) 8.
Bapuanr II: 1) 160°; 2) 24/6

IV stan. Urorn ypoka. Pedaexcus

HesaTensHOCTb yuuTeNns JesaTenbHOCTh y4ainxcs

(@)

~ Yro HOBOro 115t cefst OTKpbLTH Ha ypoke?
— OueHHre cBOKO paboTy Ha ypoke

(1) JomawHee 3ananue: pewntb Ne 1094, 1095, 1097, 1098
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Vpok 36. Tema: JIVIMHA OKPYKHOCTH

Heib gesiTeibHOCTH
YUHTENS

Co3aathb yc/i0BUs A1s BBIBEACHHS (OPMYJI, VIS BIPAKEHHS JUIMHbI OKPYXXHOCTH YEpe3 €€ pajuyc, JUIsl BBIYUCIICHUS IMHbL [ 1y TH
OKPYXHOCTH C rpaflyCHOM Mepoi '

TepMHHDBI H IOHATHSA

OKpyHHOCTb, ANIMHA JIy TH OKPYXKHOCTH

Ilnanupyemble pe3ybTaThl

IIpexMeTHbIe yMEHHS YHuBepcaabHbIe yueOHble AeiicTBHS
YMeT 00bACHATh MOHATHE ATHHB! OKPY>KHOCTH, BbIBOAUTL | [Toznasamenshbie: NOHUMAIOT M UCTIONB3YIOT MaTEMAaTH4YECKHE CPEACTBA HAMISAAHOCTH Ul UJl-
thopMyJTy U1 HAXOXKAEHHS JTHHBI OKPY>KHOCTH JIOCTPaLMK, HHTEPTIPETALMM, apIy MEHTALIMK; OCO3HAHHO BJIAZIEIOT JIOTHYECKUMH AEHCTBUAMM:

Pezyiamugnbie: yMEOT KOHTPOJIMPOBATDL MPOLIECC U pe3ynbTaT yueGHol MaTeMaTUIecKo fes-
TEJILHOCTH. v

Kommynurxamuenute: yuUTbIBAOT PA3HBIE MHEHUS U CTPEMATCS K KOOPAUHAIIMH Pa3IMuHbIX 110-
3ULHKH B COTPYAHHUYECTBE.

Jluunocmuvblie: NPOSIBIAIOT NO3HABATENbHbIN HHTEPEC K U3YYEHUIO IPEAMETA

OpraHH3alnns NpPoCTPaHCTBA

@opmbl padoThl

dpoHTanbHas (P); uuausBuayanbHas (M)

Oo6pa3zoBareibible
pecypebl

* 3a11am/m JJIs1 MAaTEMATHYECKOIro AUKTAHTAa;
¢ 3arailkM reOMETpUYECKOro CoaCpKaHus;
* UICTOPHUUECKHUE CBEACHNUA 06 OKPY2KHOCTHU

I 3Tan. AkTyaJin3anus ONOPHbLIX 3HAHUI ydauuxcs

Llenb nesitenbHOCTH

CoBMecTHas NeaTeNbHOCTh

|

2

BbisIBUTH TPYAHOCTH,
BO3HUKILIHE NPH Bbl-
MOJIHEHWH JOMALIHEro
3a/laHus

(d/H)

1. [TpoBepuTH BHIMOMHEHHE TOMAILHEH paGoThi.

2. Pa3o6patb 3an1a4u, BbI3BaBIIME HAMOO/IbILME 3aTPY AHEHHSL.

3. [Ipoeectu MaTeMaTHyeckuit AUKTaHT (15 MUH). (Vuawuecs svinonnsiom 3a0anus Ha IuCmouKax u coaiom na MpOGEPKY yHumenio.)
BapuantlI

. Haiiaure yron npaBujbHOro aecaTHY roJbHUKA. :

. Haiiaure cTopoHy npaBUbHOIO TPEYroNbHUKA, €CJIM PaMYC OfTMCAHHON OKOJIO HEFO OKPY)KHOCTH paBeH 2 M.

. Haiinure pagmyc oxpyXHOCTH, BITUCAHHOM B NPaBU/ILHbIH TPEYTONbHUK, ECIIH PAJMYC ONIMCAHHON OKOJIO HErO OKPY KHOCTH paBeH 2 M.

. Halinure nowanes npaBuiibHOrO TpeyroibHUKA, €CJIH PACCTOSHHUE OT €r0 LIEHTPA 0 BEPIIMHBI PABHO 2 M.

. 3akoHuuTe NpeUIoKeHHe: « Yol ¢ BepIIUHON B LIEHTPE OKPY>KHOCTH Ha3biBaeTcs...»

. Yron ¢ BepuIMHOM B LIEHTPE NPaBUILHOIO MHOMOYFOJIbHUKA U CTOPOHAMH, MPOXOAALIMMH Hepes JIBE €ro COCeHHe BEPLIHHbI, paBeH

36°. CKOJIbKO CTOPOH MMEET 3TOT MHOTOYIOJIbHUK?

. UeMy paBeH cos(0°? : :

8. C nomotupbto LHMPKYJIA U IMHEHRKH MOCTPOHTE NPaBUIIbHBIH LIECTHY FOIbHHUK.
BapuantlIl

1. CKoIbKO CTOPOH UMEET MPAaBUJIbHbII MHOIOYIOJIbHHUK, €CJIM €T0 CTOPOHA CTATMBAET AYTY OMUCAHHOM OKPYKHOCTH, paBHle 18°?

(o R e S e

~J
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ITpoodonxcenue maoa.
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. HaliauTe nuowaap KBapara, €Ciii paauyc OfMCaHHON OKOJIO HEro OKPYKHOCTH paBeH 2 M.

. 3aKoHuYHMTE NpeajoxeHHe: «KpyromM HasblBaeTcs 4acThb MUIOCKOCTH. .. »

. Halinure cTopoHy kBajipara, €C/IM pacCTOSHUE OT €ro HEHTpa 0 BepLiMHbI PaBHO 2 AM.

. Haiigurte panuyc okpyxHOCTH, BIUCAHHO B KBaApaT, €C/H paguycC OMKUCAHHOM OKOJIO HEr0 OKPYKHOCTH paBeH 2 aM.
. Uemy paBeH cos0°?

. Haiinure yros mpaBuiIbHOrO €BATHYTOMbHUKA.

. C noMol1Lb1o UMpKYJIs M JIMHE KU MOCTPOiiTe MpaBU/IbHbIM TPEYroIbHHK

O 3N WV A~ W

Il 3ran. U3ydeHue HOBOro Matepuaa

Lenp fesTEIBHOCTH

CoBMecTHas feATeNbHOCTh

2

BsiBectH popmyny
18 BBIYUCIICHUS IJTH-
HBI OKPY>KHOCTH

(D/N)
1. OtragpiBaHue 3arajiok.
Her yrnoB y meHs, VY kpyra ecTb 0iHa Noapyra,
M noxoxx Ha 6mroaue 1, 3HakoMa BceM €€ HapyKHOCTE.
Ha Tapenky M Ha KpBbIiliKy, OHa uaeT no Kpaw kpyra
Ha konb110, Ha Kofeco. Y Ha3bIBAETCA. .. (OKPYIHCHOCHID).

Kto xe s Takoit, apysea? (Kpye.)
2. U3noxenune Marepuana.
Obvacnenue MoxcHo opzanuzoeams 8 gude becedut.-Ilpu smom moxcio obcydums credylomue GonpocsL.
— Kak M0OxHO U3MepHTD AnKHY 06pyua?
— Ha nocke HauepueHa okpyxHOCTb. Kak M3MepUTh JJIMHY 3TO0it OKpYKHOCTH? (Dopmyny, KOMOPYIO U3YHANU 8 KYDCE MAMEMAMUKY
6 knacca, uchonb308ams Helb3s.)
BapuaHTBsl 0TBETOB: a) C NOMOLIBIO HUTH; 6) BMCaTh MHOTOYMOJIBHUK C JOCTATOYHO OOJIBLIMM YUCIIOM CTOPOH W HAWTH €ro nepu-
METp.
3. BeiBoa opMyJibl ASIMHBI OKPYKHOCTH (MONCHO NpOBECMU 8 GUOE NEKYUL).
ITycTb UMEIOTCA ABE OKPYIKHOCTH € paguycaMu R U R;, a ux ajauHbl pagHbl C; U C; COOTBETCTBEHHO. BNHIlieM B KaXIyI0 U3 HUX

n-yroJIbHUKHU U HaiizieM OTHOLLIEHHe UX NnepuMeTpoB Py u Py. Py =n - a;, P, =n - a,, rae a; U a; — CTOPOHBI HalMX H-yronbHUKOB. Hc-
[e] [+ [+ (=]

. 180 .. 180 .
, iMeeM a, = 2R, sin——, a, = 2R, sin——, nostoMy P, =n-a, = 2nk, sin )
: n n _ n

none3ys popMyny a, = 2Rsin

n
' ° 2nR, sin
P, =n-a, =2nR, sin 180° ; oTCrofa ~- = L 2R _ Dy , rie Dy u D, — AMamMeTpbl OKpYKHOCTEIR.
| I Py oppsint8® 2R D,
- n

. P D
o cBoiicTBY mponopuuii: Tak kKak —- = —L | To crpaBeTMBO PaBEHCTBO

5
2 2 D

o

[®)
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PaHee ObIIO YCTaHOBEHO, YTO NipU 1 — 0 P| — C, Py — C,, nostomy —L ==2 10 ecTb OTHOLIECHHE THUHBI OKpPY>KHOCTH K €€ Ha-
g 2 '

MeTpY eCTb YKC/IO IOCTOSSHHOE. DTO YHCIIO 0003Ha4aloT rpevueckoi OykBoi 7t (nn).
C . ‘ ‘

Hrak, B:n, C=nD=2nR

dopmyna s BbIYUCIEHUS JUIMHBI OKPYKHOCTH: C =21k,

22 o " '
Uucno © apisgeTcs ﬂpM6ﬂH)i(€HHblM (1[ ~ —’7 , €ro 3Ha4YCHHE Obu10 HafineHo emte B Il Beke 10 Halueit 3pbI rpE€UYECKUM YUYECHBIM ApXVl-

menoM. [Ipu pelieHHH 3a1a4 yalie UCTONb3YIOT NpUOIMKEHHOE 3HaYeHUe 7T, paBHoe 3,14.

4. McTtopuueckas cnpaBska. _ ,

MHOrHE reoMeTpHHeCKHe GUCYPBI, B TOM HKCIIE M OKPYKHOCTD, ObUIM M3BECTHBI C JaBHHX BpeMeH. B pa3Hble BpeMeHa B pa3HbIX CTpa-
Hax 3HayeHus T ObUIK pasnnuHbl. Tak, Hanpumep, B [{pesreM Erunrte 3500 net Ha3zax nt paBHsuIoch 3,16; y ApeBHUX pUMIAH — 3,12.

22
CornacHo moacyeTam Apxnme,ua, n= —:’— . Hﬂﬂ 3aMOMUHAHHSA 3TOT0 YMCJIa MOXKET ObITh MOJIE3HO CTUXOTBOPCHHE!

JIBaauarth JBe COBBI CKYYaIH

Ha 60onbl1Mx cyXHX cykax,

JBanuaTh AB€ COBbl MeyTau

O ceMu 60MBLIMX MbILIAX:

O MblILIax JOBOJIBHO IOPKHX

B akkypaTHBIX cepbiX LIKYpKaX.

CIIOHKH KafaiM ¢ yCoB

YV OrpoMHBIX CephIX COB.
Bor elue Heckonbko (HakToOB U3 MCTOPHY YHCTIA T.
O0603HayeHKE YUCIa NPOUCXOJUT OT IPEUEcKoro perijerio «nepedepus», 4TO B MEPEBOAE 03HAYAET «OKPYKHOCTb». BriepBele 0603Ha-
YyeHHe UCMOJIb30BaJT aHIMTUKHCKUi MatemMaTuk Yunbsame xoHe B 1706 roay.
B Poccuu co Bpemen TeTpa I 3aHMMAanuUCh reOMETpHYECKUMH pacyeTaMH B aCTPOHOMHM, MallMHOCTPOEHUH, kopabensHoM aene. 3Ha-
ueHue yucna  — 3,1415926. Jlns ero 3aroMyHaHus NPUAYMaHo ABYCTHIIME B yueOHMKe MarHULKOro, HaNMCaHHOE M0 MPaBHIIaM CTa-
poit pycckoii opdorpaduu: «KTo U yTS ¥ CKOPO NOXENaTh MU y3HATh YHUCIIO YXKb 3HAETHN.
V uyucna m ecTh A€Hb POXKIAEHUS, OH oTMeuaeTcs 14 MapTa (3TOT JeHb 3aMHChIBAETCA B aMEpUKAHCKOM dopmMaTe AaT (MecsL/AeHb) KaK
3,14) 1 naynnaetcs B 1.59. Eule oaHoit 1aToii, CBA3aHHOM ¢ YMCIOM T, ABJiSeTCs 22 HIONS, TaK KakK B eBporeickoM dhopmare aat 3ToT

22 ~ : "
JI€Hb 3aMNCHIBAETCA KakK —7— . B aToT ieHb B Utanuu ensat [MUnny, B Fepmanuu ceunoi — wllHk, B AHrauu xapenyto — [MHxuy,

B0 Dpanuuu — uto-HUbY ib [TMkaHTHOE, B Poccun crpanatot [1Hporu.
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5. BoiBoa hopMynbi JUTHHBI Iy M OKPYKHOCTH (MOJCHO POGeCuU 8 8UOe OMEeMOa8 HA BORPOCHL).

— Kakyo 4yacTb OKpYy»HOCTH COCTaBJjIeT Ayra B 1°?
— Yemy paBHa JyiMHa ayru B 1°7?
— Yemy paBHa JUIMHA AYTH B 7

R
B bIB O : ANTHHA OyTH ¢ rpajlyCHOI Mepoii ¢ paBHa [ = T80 ‘a

I11 3Tan. 3akpennesne H3y4eHHOr0 MaTepHaia

Lens neatenbHOCTH

CoBMecCTHas NeATeNbHOCTh

3aKpenuThb MoJy4eH-

(@/M)

HBI€ 3HAHUS 1. Pemnts 3apauy Ne 1101 (mabauyy navepmumps 3apanee Ha 0ocke).
2. Pewunts 3agauu Ne 1102 u 1103 (ycmno).
3. Pemuts 3anauy Ne 1109 (a, 6).
4. Pewntb 3apauy Ne 1111 (ucnoavzosams puc. 316 na c. 282)
IV stan. Utorun ypoka
JleATeNbHOCTD yuHTENs JesATenbHOCTD YUYallHXCs
(DP/N) (1) HomaluHee 3alaHue: H3YUUTH MaTepyal NyHkTa 114; peluts 3aga4u

— Kakyto ¢opmyJty BCIOMHHUIIM U JOKa3aaH Ha ypoke?
— Yemy paBHO uucio Apxumesaa?

Ne 1109 (8, ), 1106, 1104 (a), 1105 (a)

Y pok 37. Tema: JJJUHA OKPYKHOCTU. PELHIEHUE 3AJAY

Heap pessTeIbHOCTH
yqHTes

Cosparb YCJAOBHSA /I COBEPIIICHCTBOBAHHA HABLIKOB PELICHUA 3aa4 Ha IIPUMEHEHHUE (bOpMyJ'l JUTHHBI OKPYXKHOCTH W OJIMHBI YT

OKPYKHOCTH

TepMHHBI U NOHATHSA

OKpYXKHOCTb, JUIHHA TYTH OKPY KHOCTH

Ilnanupyemble pe3yJibTaThbl

IIpeaMeTHbIe yMEHHS

YHusepcajabHble yueOHbIe AeficTBHA

VMEIOT NPUMEHSATD MOHATHA ANHHbBI OKPYKHOCTH, BHIBOIMTb
GhopMyITy [T HAXOMKACHUS JUTHHB] OKPYIKHOCTH, MPUMEHSTD

NMpU pCUICHWH 3aaa4

OlpeacC/ICHHUA MOHSATUH.

3ULIMIA B COTPYAHHYECTBE.

IoznasamenbHvie: NOHUMAIOT U HCIIOJB3YIOT MaTEMATUUYCCKHE CPEACTBA HAMTAAHOCTH AJisA UJT-
JIOCTPALUH, UHTEPIIPETAUNWH, apryMEHTALIUHU, OCO3HAHHO BJIAACHOT JIOTHYCCKHMH JeACTBUAMH

Pezynamusneie: NOHUMAIOT U NPUHUMAIOT yueOHble 3aJa4H; YMEIOT KOHTPOIHPOBATh NPOLIECC
1 pe3ysbTar Y4eOHOIt MaTeMaTH4ecKOoM 1eATeNbHOCTH.

KOMMynuKamueHbte: YYHUTBIBAKOT Pa3HbIi€ MHEHHSA U CTPEMATCA K KOOPAUHALNH PA3/IMYHBIX [10-

Jluunocmnvie: HPOHBJ’IHIOT MO3HaBaTebHBbIMH HHTEPEC K U3YUCHUIO IIPEIMETA
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IIpooonxcenue mabn.

OpraHu3anus NpocTpaHcTBa

®opMeI paboTe |

OpourtansHas (P); uHaMBUAYabHAR (U)

O6pa3zoBare/bHbIe
pecypcenl

* 3afaHus Al MHAUBULY AIbHOH paboThl, CAMOCTOATENBHOH paboThl

I 3Tan. AKTHBH3AIHS ONOPHBIX 3HARKMH ydamuXxcst

Lenb pesrenbHOCTH

CoBMecTHas AeSTENbHOCTh

BbigBUTH TPYAHOCTH
[PH BLIMTOJIHEHHUH 0~
MAIdHETO 3aJaHus

(D) 1. Teoperuueckuit onpoc:

— Kakas ¢opmyna ucnosns3yercs A BEIYUCTISHUS JUIMHBI OKPYKHOCTH?
— Yr0 03HaUaAET YUCTO T U HEMY PaBHO ero NpubIMKEHHOe 3HaUeHUe?
— INo kakoii popMyJie BEIYHCIIAETCS AJIMHA AYTH OKPYHKHOCTH?

2. [IpoBepka goMallHEro 3aaaHus

II 3Tan. Pemienne 3aa4 10 roToBbIM 4epresKam

‘Llenb neATeNbHOCTH

3aaHuA UK CAMOCTOATENBHOM paboThl

1

2

CoBepLIeHCTBOBATH
HaBBIKH pelieHHS
3ajay

(W) 3apauu pelatoTcs caMOCTOATENBHO C MOCIENYIOLIEH cCaMONpPOBEpKOii M 00CY KIEHHEM TeX U3 HUX, C KOTOPhIMH HE CIIPaBHIIOCH

OOJIBLUIMHCTBO YUYaI{HXCH.
1.4B=10. 2. AABC — npaBHIbHBIA.

Hatimu: nyiuHy oKpy>XHOCTH, IinuHbl ayr CB u AC. Haiimu: nnuHy OKpY)KHOCTH, AIWHY nyrd BC.

Puc. 1 Puc. 2
3. ABCD — npaBuibHbIHA 9eTbIPEXYTOJIbHHUK, 4. ABCD — npaBubHBIA YETBIPEXYTONBHHUK, Pypop= 16.
nnuHa ayra AD paBHa 4. Haiimu: n1Hy OKpYKHOCTH.
Haiimu: SAB(‘D- B C
y | o)
Q | .
4 D
A D

Puc. 3 ) Puc. 4
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5. ABCDEF — npaBuNbHbIH 1ECTHYONBHUK, ' 6.AB=BC=10,4AC=38.
Sancoir= 3633 . Haitimu: [yiaHy OKpYXHOCTH.
Hatimu: nnvny nyru AFE. ’

Puc. 6

III >ran. CamocrosrensHas padora

Lens geatennHOCTH

3afaHus LIS CaMOCTOATENbHOM paboThl

[1poBepuTh YpOBEHb
c(hOpMHPOBaHHOCTH
3HaHUI M0 TeMe

H)
Bapuanr I
1. Haiioure AuHy OKpY>KHOCTH ¢ paguycoM S5 cM. UeMy paBHa [J1MHa ee AyTd C rpalycHoii Mepoii 36°7
2. JInvuHa OKpYXHOCTH, OTIMCaHHOMK OKONO KBajpaTa, paBHa 121 cM. Haligute ayiMHy OKpyHOCTH, BIIUCAHHOH B 3TOT KBajapart.
) BapuanurII
1. Haitmure [WiMHY OKpY>XHOCTH ¢ paadycoM 9 cm. Uemy paBHa jiiMHa ee JyrH ¢ rpafyCcHoii Mepoit 20°7

2. JInvHa OKpYKHOCTH, BIUCAHHOH B MPaBUIIbHBIH TPEYTONbHUK, paBHA 2«/§1t cM. Haiigurte JyiMHY OKpY>XHOCTH, OMMCaHHO OKOJIO

3TOrO TpeyroJibHUKa.
OTBETHI:

Bapwmasnr [: 1) 107; wt; 2) 6v2.
Bapuanr II: 1) 187; m; 2) 4\/5

IV stan. Htorn ypoka. Pedrexcus

(/M)

— OueHHTE CBOO paboTy Ha Ka)KIOM dTarne YpoKa.
— Kakoii sTan okasancs 11 Bac Haubosee CIOKHBIM U fodeMy?

JeATensHOCTD yUnTeNs , JleaTeNnsHOCTh yYaluxcs -
' (1) domawHee 3aganue: pewnts Ne 1107, 1109, 1111

Y pox 38. IUTOINALDL KPYTA

Hens negTebLHOCTH
YUHTENR

COSIIaTb YCJIIOBUS IJiA BbIBEACHUA (bOpMyJ'lBI JUIA BBIHUCJICHUA NIOWAAN Kpyra

Tele{Hbl H NOHATHA

Kpyr, nnowane kpyra
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ITpooonxcernue mabn.

Ilnanupyemele pe3yabTaThbl

IpeamMeTHDBIE yMEHUS YunBepcajibHble Y4eOHbIe JeliCTBHA

Biazelor cucTeMariyeCKUMHU 3HAHUAMHU O TUIOCKHX Ilo3nasamenvuble: NIOHUMAIOT U HCIOJIb3YIOT MAaTEMATHYECKHUE cpe,ucha HarnagHoOCTH AJiA HJl-

¢burypax 1 ux ceoiicTBax

JIFOCTPALMH, UHTEPNPETALIMM, apTyMEHTALUH.
Pezyramusneie.; nposBAAIOT Y4eOHYI0 KOMIETEHTHOCTD; YMEIOT KOHTPOIHPOBATh NpoLiece

H pe3yJibTaT yueOHOH MaTeMaTHYECKOH NesTeTbHOCTH.

KommyHuxamugnsle: y4UTHIBAIOT pa3Hble MHEHHS U CTPEMSATCH K KOOPAMHALIMH Pa3IH4HBIX [10-
3ULMHA B COTPYAHHUYECTBE.

Jluunocmmusie: NpOSBIAIOT I03HABATE/IBHBIA HHTEPEC K H3YYEHHIO NpeMeTa

OpraH43anss NPpocTPaHCTBa

®opmsl paboTbl

®pontansHas (O); unauBHaYanbHas (M)

OG6pasoBaTejibLHBIE
pecypchl

* Hcropuyeckue CBeIeHHs O KBapaType Kpyra;
* 3a1aHKe A1 GPOHTANBHOM paGoThl

I 5Tan. AKTyau3anus ONOPHLIX 3HARMH y4aIHXCH

[lene nesTensHOCTH

CoBMecTHas IesATeNbHOCTh

BrisBrieHue TpyaHo-
CTei, BOSHHKIUMX NPH
BBINOTHEHUH IOMaLl-
Hero 3afgaHus

(D/H)

1. OTBeTUTE Ha BONPOCHI YHaIHXCS.

2. IlpoBepuTs Ha nocke pewrende Ne 1107 u 1111.

Ne 1107.
40000000

40 000=2nR 2R=g=40000: 7=~ 12 739 km.

OTeeT: 12739 km.

Ne 1111.
A

— 4acTb 3€MHOro 3kBartopa. JkBartop = 40 000 km, C = 2nR.

Hano: Okp (0; R), d =58 cM, LZAOB =117°,
Hatimu. nnuny nyru.

Pewenue: .
B . .
/= %-a , R= %d =29c¢cM, a=117°, cnegoparenbHo, ! = Eﬁ—l—l—zz 59,189 cm.

Puc. !

OTBeT:59,2¢cM
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Hpooonxcenue maon.

IT 3Tan. Y4eOHO-N0O3HABATEJIbHAA ACATENbHOCTD

llenpb 1eATeAbHOCTH

CoBMmecTHas AeATelbHOCTh

i

2

BeecTtu noustue Kkpy-
ra, BblBeCTH GopMyTy
NAOLIAAK Kpyra

(@)

1. BeecTu noHsTHE KpYyra.

2. BeiBectu hopMmyny miiomaam Kpyra.

3. 3anucats B TeTpaasx: «J{ns Bel4McaeHUS ruowany S kpyra paauyca R npuMensercs dopmyna: S= TR,

4. Ucropuyeckas cripaBka.

B TeueHHe BEKOB YCHIIHS MHOTHX MaTEMaTHKOB ObUTH HanpaBJeHbl HA pellieH:e 3a1a4H, MOTy4HBLICH Ha3BaHHE «3anaqa 0 KBazpaType
Kpyra»: OCTPOMTB NpPH MOMOWLH LIMPKYJIA H JIMHEHKH KBAJPAT, IUIOLaAb KOTOPOro PaBHA IOWAH J2HHOTO KpyTa. Tosbko B KOHLIE
XIX Beka Obl10 JOKa3aHO, YTO TAKOE MOCTPOEHHE HEBO3MOXKHO

2

III 5Tan. Pemrenue 3axau

Lenb AeATENbHOCTH JesTebHOCTD YYuTeNs JeATeNbHOCTD YYaIUuXCcs
1 2 . 3
Ha npocreiiux npu- | (®/H) Oprauusyer AesTesbHOCTh yUalHXCs. Ne 1119.
Mepax 3aKpenuTh 1. Peuuts 3amauy. Hano: xpyr (O; R), C=41 m.
ApHMEHEHHE MOy~ Ha 3paunn MI'Y yctaHOBJ€HBI Yackl C KPYTOBBIM Haiimu: du S.
YeHHO# GopMyIBI uudepbrarom, UMEIOLMM AUaMETp rpuMepHo 8,8 m.
Haiinure nowans uudepbaara 3TMX 4acoB U cpas- Puc. 2
HUTE C l'[J]OU.laIlbIO Baniel KnacCHOM KOMHATBI. Pewenue:

OTeert: 60,8 Mm”. :3,14~ 13,02 m.
2. Pewuntb 3anauy Ne 1118 (caMocmOﬂmeftho)

3. Pewnts 3apayy Ne 1119 Ha nocke u B Terpaasx.

1)C=2nR, Tak kak 2r =d, T0 41 = nd, d = 41
2)S=nr=3,14-6,5"=133,84 M*.
OTrBer: 13,02 M, 133,84 M.

4. Pewmts 3amady Ne 1125 Ha gocke M B TeTpaasx. Ne 1125.
5. Petnuts 3amauy Ne 1116 Ha nocke u B TeTpaasx Jaro: AABC, ZC = 90°, AC — puametp Oxkp (O; 11);
405 ro \ BC — nuamerp Okp (Oy; 1), AB — nuametp Okp (Os; r3).
03 Hoxazamb: S5 =8; + S,.
A C
Puc. 3
Jokazamenbcmso:
S =—1-1tr2‘ S =—1-TU‘2"S = —]-nr2 ; §+ S .=—1—nr2 +l7tr2 = l7t(r2 +r2)=
3 2 322 2 2541 2 I » M1 2 2 1 2 2 2 1 2

2 2 2
= 1 ztr32 , TaKk Kak no teopeme [Tudaropa: [lAC) + [i BC} = (—I—AB) ,
2 2 2 2
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Oxonuanue maon.

T

%(AC 24+ BC 2)= —:IAB2 , UTO ¥ TpeboBanoch A0Ka3aTh.

Ne 1116.
a) Hano: ABCD — npaMOYroJIbHUK BIIMCAH

B kpyr (O; R), AB=a, BC = b.
D Haiimu: § kpyra.

’ \_/ )
Pewenue: Puc. 4

1) R =%AC.AC =+va’ +b?, ciepoBarensHo, R =

2) S=nR2;S=(n\/a2+b2):4

Hano: AABC - BnKcaH B prr (O;R), £C= 90°,
AC=a, ZB=a.
. Hatimu: S kpyra.

Ja*+b*

2

Puc. 5

Pewenue:
1 a a
1) R =— AB. AB =——, cnenoearenbHo, R = ——.
2 sino sin o
2
2)S=2nR% § = —r
4sin” o
B) Hano: AABC — pnucan B kpyr, AB = BC, AC = a,
BH 1 AC,BH= h.
Haiimu: S kpyra.
4
Puc. 6
Pewenue:

1)ecniu AO =R, TO OH = h - R, 1o Teopeme Hmbaropa AO? = OH* + AH.
R? =(h-R) +T R*=h’>-2hR+R* +

‘ 2 2 2
2mR=h*+2, sz_h__ia_
4 8h
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Oxonvanue maoa.

2)S=2nR2, S=M

64h>

IV stan. Utorn y

poka. Peduiexcus

)IeﬂTe.l']bHOCTb YUUTENA

HeﬂTeﬂbHOCTb YYallnXcs

(D/H)
~ 3ajiaiiTe TpK BOIpOCa 110 TEME ypOKa.
— CocTaBbTe CHHKBEHH K YPOKY

(M) lomaluHee 3aaanue: eciu B kiacce He ycneau goaenats Ne 1116, 1o 3a-
KOHYMTDb A0Ma; peinThb Ne 1114, 1115

Y pok 39. Tema: IVNIOIAIBb KPYT'OBOI'O CEKTOPA

I_Ie.)'lb ACATEJIbHOCTH
YUHTEA

Co3zparts YCIOBHUA 1J1s1 BBEACHUA NOHATHIA KpPYroBoro CEKTopa ¥ CErMe€HTa,; BbIBECTH cbopMyJTy JJ1s BBIYUCJICHHMA IUJIOIAAU KPpyroBoro
CEKTOpa,; HaAY4YHTb IIPUMEHATDH NOAYUEHHBIC 3HAHUSA IPH PELIEHHWH 3a1a4 )

TepMHHbI H DOHATHSH

Kpyr, nnowaap Kpyra, KpyroBoii CEKTOp, TUI0IIA/lb KPYTOBOIO CEKTOPA, KPYrOBOM CErMEHT

Iaanupyembl

€ pe3ybTaThl

IIpeaMeTHBIE YMEHHS

YHUBepcalbHBIE YYeOHbIE felicTBUS

BrageloT cucTeMaTHYECKMMH 3HAHHAMU O TJIOCKUX
¢durypax u ux CBOMCTBax

To3nasamenvrole: TOHUMAKOT H UCTIONB3YIOT MAaTEMATHUECKHE CPEACTBA HAMTIAHOCTH IS HII--
JOCTPALIUK, UHTEPIPETALUK, apTy MEHTALUH.

Pezynamusnuie: nposaBnsioT yueGHYIO KOMIIETEHTHOCTh; YMEIOT KOHTPOJIMPOBATh MPOLIECC

M pe3ysibTaT yueOHOil MaTeMaTH4eCKOH AEATENbHOCTH.

Kommynuxamuenvle: yUUTHIBAIOT pa3Hble MHEHHS U CTPEMATCS K KOOPAHHALMH Pa3JIHYHbBIX [10-
3ULMI B COTPYIHHYECTBE; YMEIOT (JOPMYSIHPOBATH, apIyMEHTUPOBATh M OTCTAMBATh CBOE MHEHUE.

Oprasuzanus

Jluunocmmuoie: [TPOABJIAIOT ro3HaBaTebHbIA HUHTEPEC K U3YYECHHIO NPpEeAMETA

NpOCTPAHCTBA

Dopmbl paboThl Oponranshad (D); unausrayansHas (K1)

O6pazoBaTenbHbIE

* YepTexu K 3agayam
pecypcsi '

I 3Tan. AKTyaJ u3anHs ONOPHBIX 3HAHUH yHYaUIHXCH

ens nesarenbHOCTH

.3aJaHHUE

[TpoBeputs nomatunee | (O/H)

2. IlpoBecTH TeopeTHHECKHI Onpoc.

3. Pewnts Ne 1115 (yecmmno)

CoBMeCTHas AEATENbHOCTh

1. OTBeTUTHL Ha BOIMPOCHI yHalllMXCA no A0OMalUIHEMY 3aJaHHIO.

— Kakas cbopmyna HUCMOJIB3YETCA IJ1s BBIYHUCIICHUA JJIMHBI OKPY>KHOCTH; AJIMHBL 1YTH OKPYKHOCTH; MJIOLAAM Kpyra, CTOPOHBI pa-
BHWJIBLHOIO MHOIOYIroJIbHHKA; paguyca BIIMCAHHOM OKPY>HOCTH; I10LaaH [MpaBUJibHOI'O MHOFO)’FOJ'H:HHKa?
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[Ipodoaxcenue mabn.

II 3ran. M3y4yenne HOBOI TeMbl

Ilenb nesTeNIbHOCTH

ITocranoBka yyebHoIt 3a1auu

BBecTH MOHATHSA KpY-
TOBOI0O CEKTOpa M cer-
MeHTa; BbIBeCTH op-
MYJIBI IOL1aAeH

(@)

1. OnpeneneHue KpyroBoro CEKTopa ¥ KpyroBoro cerMeHra.

Cexmop — 1acTb Kpyra, orpaHHMuYeHHas Jyroif U AByMs paa{yCaMH, CXOAALUHMHCS B LIEHTpe Kpyra (puc. 1).
i 3

Puc. 1 Puc. 2
Kpyzosoit cezmenm — qacTh Kpyra, orpaHH4€HHas Qyroi u cexylue (xoppoit) (puc. 2).
Ha pucyHke:
[ — nnuHa nyru cerMeHTa;
¢ — Xopaa;
R — papuyc;
a — yroji cerMeHTa;
h — BbICOTA.

1 .
2. Inowans cerMenTa: S = ERz (a —sina).
Hnuua nyru: L=aR.

HnuHa xopapl: ¢ = 2Rsin %'

a
Beicora cermeHTa: A= R 1 —cos— |. 2

2 ’

R’a
3. [nowans cekropa: S = 7
Hnuna nyru: L =aR Puc.3
III 3ran. Pemenue 3axau .
Llenb DeSTENbHOCTH JlesATeNbHOCTb yuuTes . JlesATenpHOCTD YYalmMXcs

1

2 3

Hay4uTe npuMeHATH
M0JIyH€HHBIE GOPMYITBI

(®/H) 1. Peluenue 3agay o roTOBLIM UEPTEXKaM.
Haiitu nnowanu 3akpalieHHbIX GUTYp.




Oxonyanue niabr=

¥01

1 2 3
Npy pelieHuy 3a1a4 DR =10,R,=8. OTBeTHl K3alaiyaM Ha FOTOBBIX YepTexax.
1) 36m. 4) 22—“ +8.
2) 140~ 5) 18.
125n
Puc. 4 DR 6) 27n.
12
) Ne 1122,
B Hano: OA=3m,d=1m, 1 M’ —0,8 am’
e Haiimu: Vyeea — ?
Puc. 10
Pewenue: _
////// 1) Sxo.nbua = 86— Su
4 ,///}/’,///;/é B S5 = OB = 14> = 167 w2,
7474 Sy =TO0A = 13° = 91 M?, CIeI0BATEIBHO, Sconua = 77 M.
Puc. 6 Puc. 9 2) Vacora=Tm - 0,8 = 5,6m am’ = 17,6 am’.
2. Pewuuts Ha nocke 1 B TeTpaasx Ne 1122 OTBeT: Vyeara = 17,6 1M
IV stan. Utoru ypoka. Pepaexcus
JeATenbHOCTD YUHUTENS JeaTenbHOCTh yUaluxcs
(D/N) (1) domawunee 3anaHue: Bolyyuts Gopmynsl; pewnts Ne 1121, 1128, 1124
* Ha ypoxke s pabotad... aKTUBHO/MAacCHBHO
* Csoeii pabotoit Ha ypoke 1... JIOBOJICH/HE 10OBONIEH
* YpoK s MeHs rnokasanics... KOPOTKHM/IJTHHHBIM
* 3a ypoK ... He ycTan/ycTai
* Moe HacTpoeHHue. .. cTano ny4uie/cTano Xyxe
» Marepuan ypoka MHe ObLII. .. TOHSATEH/HE NOHATEH
nonesen/Gecrionelex
UHTEepeceH/CKyYeH
» JloMallHee 3aJaHie MHE KaXKeTcs. .. JIETKUM/TPY AHBIM
WHTEPECHBIM/HE UHTEPECHBIM




SOl

Ypoxk 40. Tema: PELLIEHHE 3AAY

Ilenn geaTeILHOCTH
yunTeas

Co3nath YCJIOBHA AJ14 3aKPENJICHHUA 3HaAHH y4yauuxcs mno HByHCHHOﬁ TEMC «I[JIHH& OKPY>XHOCTH H I1011aAb prra», s 06y'{eHm[
NPHUMEHCHHKO M3YYCHHBIX q)OpMy.II Mpyu pCUICHHWH 3a1a4, Crnoco6CTBOBATH PasBUTHIO JTOTHYCCKOIO MbILIJICHHUS -

TepMHHBI 1 HOHATHS

prl", maowmanb Kpyra, prFOBOfl CCKTOp, IUI0LIa/lb KPYroBOro CEKTopa, prI‘OBOFl CEIrMEHT, UTHHA OKPY>KHOCTH, JUTHHA OYTH OKPYXK-
HOCTH .

IlnanupyemMbie pezyabTaThl

IIpexmMeTHBIe yMeHHS YuuBepcajabHble yueOHbIe AeilcCTBH

BnaneroT CUCTEMATHUYCCKUMH 3HAHUAMMH O NJIOCKHX Hoznasamenvusie: YMEIOT BbIABUIaTh r'HIIOTE3bI l'[pH PELICHUH y‘{CGHle 3aja4v H MOHUMATh

¢urypax 1 Ux CBOMHcTBax

HEO6XO0TMMOCTb UX MPOBEPKH.

Pezynamugnpie; yMEIOT CaMOCTOATENBHO CTABHTH LIEJH, BbIOHpATh U CO3aBaTh AITOPUTMEI 11K
peteHHs y4eOHbIX MaTeMaTHYECKUX NpobieM, KOHTPONUPOBATh HPOLIECC K PE3YJIbTAT yueOHO#
MaTeMaTHUYECKOH NeATENbHOCTH.

Kommynuxamuenvle: yYUTHIBAIOT pa3Hble MHEHHUSA U CTPEMATCS K KOOPAHMHALHMH Pa3iIMYHbIX MO-
3MLKMIA B COTPYAHUYECTBE; YMEIOT (POPMYIHPOBATh, apryMEHTHPOBATh H OTCTaHBATh CBOE MHEHHE.
Jluunocmuvie. MPOABIAIOT MO3HABATEbHBINA HHTEPEC K H3YUYECHUIO NpeaMeTa

Opranmaunﬂ MNpPOCTPAHCTBA

®opmbl paboThl

OponranbHas (P); napHas (I1); unausunyansHas (M)

O6pasoBaTebHbBIE
pecypcbl

* Tecr;
* 33JaHHg 1S MAPHOKN ¥ CaMOCTOSATENIbHON paboThl

I 3Tan. AKTyaaH3auus ONOPHBIX 3HAHMK yHaliuxcs

I_[enb AEATEIbHOCTH

COBMECTHas IeATENbHOCTD

1

2

BbIaBUTb YpOBEHB
chOPMHUPOBAHHOCTH
TEOPETHUECKUX
3HaHUH

(®/N)

1. [ToBTopuTh OMpeaesieHUs OKPYXHOCTH, Kpyra, KpyroBOro CEKTOpa H KpyroBoro cerMeHra.

2. 3amucath Ha IOCKE M B TeTpaaax GopMyJibl AJis BbIYMCIEHUSA ATHHBI OKPYXHOCTH, [UTMHBI JYTH OKPY>KHOCTH, TUIOLIAH KpyTa, 110~
L@ KONbLIa, MIOIMAAH KPYrOBOro CEKTOpA.

3. BBINOAHUTH YCTHBIN TECT:

1) YcTaHOBKTE, HCTHHHBI HIIH JIOXKHbI IaHHbIE BHICKa3bIBAHUA:

a) JIMHy OKpYKHOCTH MOXHO BBIYHCIHTD 110 ¢opmysie C = 1D, rae D — paanyc OKpyxHOCTH.

0) [nowane kpyra paBHa MpoU3BENEHHIO KBaApaTa ero pajuyca Ha m.

B) nnHa nonyokpyxHocTy auamerpa 10 paBHa Sm.
’ 2

T
r) [Tnouanb xpyra MO>KHO BBIYHCIHTD 110 opMmyJe S = , rie D — puamertp Kpyra.

1) Inowane kpyra paguyca 10 pasua 107.

o o 2nR
€) dnuna nyru oKpy>KHOCTH C rpaaycHoi Mepoii B 60° BeruKcnsercs no gopmyne / = —,
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[Tpodonxcenue maon.

2

2
. . T
k) [nowazap KpyroBoro cekropa, orpaHH4e€HHoro ayroii B 90°, seiuncnsercs no gopmyiae S = 7

' R > o
3) Ecnv fnnHa ayru okpy»«xHOCTH paavyca R paBHa ik TO rpagycHas Mepa 3Toit 1yru pasHa 90°.

2) 3aKOHYHTE Npes10KEHHE:

a) Ecnu tuametp okpy>KHOCTH paBeH 6¢M, TO ee Jmm{a

6) Ecnu nuamerp kpyra yBenuuuTb B 4 paza, TO €ro Iiollajb YBeITHUUTHCH B. ..

B) Ecnu paauyc okpy»KHOCTH YMEHbLUUTh Ha 3, TO €€ JAIMHA YMEHbUIUTCH Ha...

r) Ecau paguyc kpyra paBeH 6 cM, TO IIIOLIAJb €ro KPYroBOro CEKTOpa BBIUKCISETCS MO GopMyIe. ..

1) Tnowans BIUCAHHOTO B OKPY>KHOCTh KBajipaTa coO CTOPOHOH 16 cM, a miolaap Kpyra, orpaHHYeHHOrO JaHHO! OKPYXHOCTBIO. ..
e) I'nowaas OnMMcaHHOro OKOJI0 OKPYYKHOCTH MPABHIILHOTO YETHIPEXYroNbHHKA paBHa 25. JINnHa 3Toi OKpPYKHOCTH paBHa. ..
) JluamMeTp OKpyKHOCTH paBeH 8 cM. [TepuMeTp NpaBHIILHOTO LECTHYONBHHKA, BIIHCAHHOTO B OKPY)KHOCTD PaBeH. ..

3) CTOpoHa MpaBHIBHOIO YETBIPEXYTObHHUKA, BIIMCAHHOIO B OKPYXXHOCTh, paBHa 10. JlnHHa OKpYXHOCTH paBHa

OTBeTHI: ‘

1) UcTuHHBIE BRICKA3bIBAHUA: O, B, K. JIOKHbIE BLICKA3bIBAHHUA: 4, T, II, €, 3.

2) a) 67; 6) 16; B) 6; r) ,)1) 81; €) 57; ) 24; 3) 10v2r .

4. TTpoBepuTh AOMaIlIHEE 3a1aHHe: Ha Jocke peuteHbl Ne 1121 1 1124 ¢ omnbkamu. 3aaHue — HAWTH OLIMOKH, OOBACHUTE UX U HCTIPAaBUTH

II 3tan. Pemienue 3agau

Lenk neaTensHOCTH

CoBMecTHas 1eATeAbHOCTh

CoBepuieHCTBOBATD
HaBbIKH PEILIEHHUA
3aga4

(FI) Vuyaiuecst paboTatoT B napax, 3aTeM Npe/ICTaBASIOT U 06CYKAAIOT CBOM peLLEHNS. , B
. Pewrnte 3apaun Ne 1116, 1123. '
2 Ha pucyHke n3obpaxceH Nonykpyr ¢ AMaMeTpoM AD wAB =uCD, UBC = 90°. TTnowanap 3alITPUXOBAHHON
durypsl pasua 16w. Haiitu anuny ayru BC 4 Puc. 1

I1I 3ran. CamocrosiTeibHAs paboTa

3ajaHus A1 caMOCTOATENLHOM paboThl

Henb gesTesbHOCTH
- 1

2

-[IpoBepuTh yMEHHE

MPUMEHSTb U3yUEHHbIE
hopMy bl npu peitie-
HHU 3a1a4

29 Bapuantl
1. JinnHa OKpy>HOCTH paBHa 87. BbluMciuTe Mowans Kpyra, OrpaHM4eHHOrO IaHHOM OKPY>KHOCTBIO.
2. [pamycHas Mepa AyrH OKpY»KHOCTH C paiiycoM 6 cM pasHa 30°. BbigMCIIHTE MIIOLLa/1b KPYTOBOTO CEKTOPA, COOTBETCTBYIOLIEro 3TOi

Jayre.
BapuantlIl

1. JinuHa okpyxHocTH pasHa 10m. BeluMcnute niowans Kpyra, orpaHi4eHHOrO JaRHHOH OKPY>KHOCTBIO.
2. 'pagycHas mMepa Ayru OKpY>KHOCTH € paauycom 4 cMm paBHa 45°. Beruucnure miowmaas Kpyroporo ceKTopa COOTBETCTBYIOLIErO 3TOM

ayre.




LO1

OkorHyanue maon.

OTBETHL:
Bapuanr I: 1) 16m; 2) 31 oM’
Bapuant I1: 1) 257; 2) 21 cM’

IV 3Ttan. Uroru ypoka. Pednexcusn

(/W)

— Kakue ¢opmyibl MOBTOpHIH Ha ypoke?

— OueHuTe CBOKO paboTy

JeaTenbHOCTb yuuTens "~ JleATenbHOCTD yyaluxcs
: (M) HomaiuHee 3apanue: Ne 1132, 1137

Ha KaXJIOM JTare ypoka

Y pok 41. Tema: PEHIEHUE 3AJAY

Hean geaTeJJLHOCTH
yanrejs

Cosnarb ycnoBus JUIs 3aKperuIeHUs 3HaHHH yYaluxcs no u3y4eHHoH Teme «JlnHa OKpyXHOCTH U IIOLAAb Kpyray, Ajis o6ydeHus
IPUMEHECHUIO U3YUYeHHBIX GopMyIT NpH pelieHHH 3a/1ay; CMOCOOCTBOBATh Pa3BUTHIO JIOTHYECKOTO MbIILTEHHS

Telelel H NOHATHSHA

Kpyr, niowanp kpyra, KpyroBoH ceKTop, iowaab KpyroBoro CEKTopa, KpyroBoi CerMeHT, JUIMHA OKPY)KHOCTH, JJIMHA TyTH OKpPYX-
HOCTH

Ilnanupyembie pe3yJibTaThi

IIpeameTHbIE YMEHHS ' YHuuBepcajbHbIe yueOHbIE AeiicTBUS

BnaaeroT cHcTeMaTHUYECKUMU 3HAHUAMH O TIITIOCKHX Ho3nasamenvnoie: YMEKOT BbIABUIaTh FHﬁOTCI{bI TpH p€UICHUH yqeGHbe 3a/1ay ¥ NOHUMAaTh HeoO-

¢urypax ¥ ux cBOHCTBax

XOIMMOCTb HX NPOBEPKH.
Pezynamuenbie: yMeIOT CAMOCTOATENBHO CTABUTH LieNH, BLIOUPATh H CO34aBaTh airOPUTMBI J7id
peuieHuns y4ebHbIX MATEMATUUYECKHX TIPO6/IEM, KOHTPOTMPOBATH MPOLIECC U Pe3YJIbTAT y4e6HO#M
MaTeMaTHUYeCKOH AesTENbHOCTH. :

Kommynuxamugnvle: yUUTbIBAIOT pa3Hble MHEHHS M CTPEMATCS K KOOPAMHALIMY Pa3HUHbIX MO3U-
UM B COTPYIHHUECTBE; YMEIOT (POPMYJIMPOBATh, ApryMEHTHPOBATL U OTCTAMBATh CBOE MHEHHE.
Jluunocmuvie: TIPOABNAIOT MO3HABATEbHbINH HHTEPEC K M3YUYEHHIO MpeaMeTa

Oprasuzanus upocTpaHcTBa

dopmbl paboTbl

OpontaneHas (P); unausuayansras (M); rpynnosas (I

O6pa3zoBare/ibHbIe
pecypenl

« Tecr; :
* 3a1aHus Ui rpynnoBoi paboTbl, HPOHTAIBHOI paboThI

I 3Tan. Tecr

Lens neqreqibHOCTH

TecToBble 3a1aHUA

1

2

CucreMaTH3HpOBaTh
TEOPETHUECKHE 3HAHUSA
1O U3y4YEHHOH Teme

()

Yuyarurecs BbINMOMHAIOT TECT Ha JIMCTKAX, KOTOpPbLI€ 10 OKOHYaHHUH paGOTbI CAAK0T Ha NMPOBEPKY YUUTETHO. Tect pacCHHUTaH Ha 5-7 MHUHYT.
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2

BapuanrtlI
1. YeTbipexyrofbHUK SBISETCS MPaBUILHBIM, €CIIH:
a) BCE ero yriibl paBHbI MEXAY cO00i;
6) Bce ero CTOpOHbI paBHbI MEXAY coboii;
B) BCE €ro YIibl paBHbl MEX Iy cOO0H U BCe ero CTOPOHB! paBHbI MEXKIY COOOH.
2. JInvHa OKpY>KHOCTH 6osibIe 1HaMeTpa B. ..

a) 27 pa3s; 6) n pas; B) 2 paza.
3. JlnnHa oyru okpy>KHOCTH BbIYHCHsETCA 1o dopMyne:
2
a)l=ﬂ; : 6)I=ER—a'; B)lana
180 360 180
4. CTopoHa NpaBUIBHOIO TPEYrobHUKA, BIIUCAHHOTO B OKPY>XHOCTh C PafilycoM R, paBHa:
a) RV2; 6) RV3; B) R.

5. OTHoIeHHe paguyca BIUCAHHOM B KBaJpaT OKPY>XHOCTH K paanycy OIHCAaHHOM OKOJIO HEro OKPY>KHOCTH PaBHO:

5

a)—22—; 6)2; B) 2.

6. OTHOLIEHHE pagKyca ONMCAHHOH OKOJIO MMPaBHIBHOTO LIECTHYTONBHUKA OKPYHOCTH K PafilyCy BIIMCAHHOH B HEFO OKPY KHOCTH
paBHO: '

2 V3
a) —; 6) v3; B) —.
) 5 ) V3 )
7. Kaxxaplii yron npaBUJIbHOIO A€CATHYTONBHUKA PaBEH:
a) 140°; 6) 135°; B) 144°,
8. BHeuHuii yroa npaBuiIbHOrO ABEHA/LIATHY FOJIBHUKA PaBEH:
a) 36°; 6) 30°; B) 45°. . ,
9. U3 kpyra, paauyc KoToporo paseH 20 cM, BbIpe3aH cekTop. Jlyra cekropa paHa 90°. UeMy paBHa [iowiazs OCTaBLueics YacTH Kpyra?
a) 1007 cm’; 6) 4007 cMm’; B) 3007 cm’.
10. inuna 1yru OKpys>KHOCTH € pagnycoM 12 cM u rpagycHoit Mepoid 100° pasHa:
20m : 10n T
a) — cm; 6) — cM; B) — CM.
3 3 15

Bapuaunt Il
1. Ecnu B yeThipexyrojabHHKE BCE CTOPOHbI PaBHbI, TO OH:

a) BCerzaa sBaAeTCs MPaBUIbHBIM;

6) MoxeT ObITb MPaBUIBLHBIM;

B) HMKOI'Jla HE ABNIAETCS MPaBHIIbHBIM.
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1 2
2. JInvHa oKpyKHOCTH OOJIbLIE pagryca B... '
a) 2T pas; 0) © pas; B) 2 pasa.
3. [Tnomaas KpyroBoro CEKTopa BuIUKCIAETCS 10 hopmyie:
2 2
R
a)Sana; 6)S=n‘a; B)Szn:Ra
180 180 - 360
4. CTopoHa NpaBUIbHOIO YEThIPEXYrOAbHHKA, BIIUCAHHOTO B OKPY>KHOCTb € pagHycoM R, paBHa:
A R; 6) RV2; B) RV3.
5. OTHOLIEHHE paaMyca OMMCAHHON OKOJIO KBaJIpaTa OKPY>KHOCTH K paJilyCy BIIMCAHHOH B HErO OKPYXHOCTH PaBHO:
a)2; 0) g; ' B) V2.

6. OTHoLLEHH e paJ{yca BIHCAHHOH B NPaBWIBHBIH WIECTHYTONBHUK OKPY)KHOCTH K PajiMyCy OMMCAHHOM OKOJIO HErO OKPYXHOCTH PaBHO:

. V3. 2
a) 3; 6) D

7. Kaxxaptit yrom ApaBHIbHOrO BOCbMUYTOJIbHHKA PaBeH:

a) 135°; 6) 144°; B) 140°.

8. BHewHu# yroa npaBuibHOrO ABEHAIIATUYFOJIbHIKA PABEH:

a) 20°; 6) 22,5°; B) 18°.

9. U3 kpyra, paauyc kotoporo paseH 30 cm, Bepe3aH cektop. Jlyra cextopa pasHa 60°. YUeMy paBHa moia/s ocTasLieiicss YacTv kpyra?
a) 150% cm’; 6) 7507 cM’; B) 9007 cM’.

10. AntuHa Ayru OKPY>KHOCTH C paiiycoM 6 cM U rpagycHoit Mepoit 135° pagHa:

a) 971[ cM; 0) 97 cm; B) % cM.

Otsere: | 1] 2 3 [ 415678 ]9 ]10
Bapuanr [ B 6 a
Bapuanr I 6 a B ] B 6 | a B 6

[@)]

w

II 3ran. Pemenne 3a5a4

Henb neareabHOCTH

CoBMecTHas AEATENLHOCTD

1

2

COBeplﬂeHCTBOBaTb
HaBbIKH PELICHHA
3adad

(@/N)
1. Peurutsb 3ama4u, kotopblie BcTpeyarorcs B EI'D.
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Ipodonycenue maon.

2

Ha kneryaro#i 6ymare HapucOBaH Kpyr, Iolaas koroporo pasHa 12 (puc. 1). Halinure nnowane 3aiiTpuxoBaHHON QHUIyphl.

2 <
/™ \\f
AN

)

\ /
\ /

™~ el Puc. 1

OTBeT:4,5.
[Mnowaae 3akpalleHHOro CEKTOpa Kpyra, H300paxeHHOro Ha KjieTuatoii Oymare (puc. 2), paBHa 6. Haiiaute nnowane kpyra.

<
/ N

™ S

N

\ | /
\.\\ 5 )4
I~ 1 Puc. 2

OTtger: 16. _
[1nowans 3aKkpalIeHHOro ceKTopa Kpyra, H300paxkeHHOro Ha Kierdaroi 6ymare (puc. 3), pasHa 9. Haliaute nnowaae kpyra.

/f T~
VAN
n. y;

\’\ / : Puc. 3

OTrseT: 12.
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Oxkonuanue maoa.

2

(I") 2. Pewuwrs 3apauum B rpynnax (20 mun). Ilocne BoinonHeHu1s 3aaHus B rpyrinax MmpoBOAMTCS NMpe3eHTalus U 00CYKIEHHE PEILEHHH.
1) Beluscnure BHYTPEHHHUI H BHELHUH YIIIbI TPaBUIILHOTO ABaALIATHCEMHY FOIEHHUKA.
2) CKkonbKO CTOPOH UMEET MPaBUIIbHBIH 1-YrOJbHHUK, €C/IH: ) ero BHYTpEHHMH yron paseH 170°; 6) ero BHewuHuii yroa pasen 12°?

3) Oxkono kBazapara co CTOpOHOMH 242 oM onucana OKpYKHOCTB, KOTOpas BIIMCaHa B NpaBUIbHBIH TpeyronbHuk. Haliaure ninotans
TPEyrojibHHKA.

500 40

oTaeTbul)-E—,7;;2)@;r=3¢6)n=3o;n12J§cmz

III 3Tan. Uroru ypoka. Pedexcus

JleATeNnbHOCTD YUUTENS JlesTensHOCTD YYaluxcs

(D/K)

— Yrto noBTOpHAH Ha YpoKe?
— Ouenure cBOK paboTy B IpyIie U B LIEJIOM Ha YPOKe

(M) Jomauinee 3ananue: pewnts Ne 1134, 1136

Y pok 42. Tema: PEIIEHUE 3AJIAY. [IOATOTOBKA K KOHTPOJbHOI PABOTE

Ilenb peATEILHOCTH
yuMTes s

Co3zapath YCIOBHUA AJis NOATNOTOBKH yHaUIUXCsA K KOHTPOJ’[bHOﬁ pa60Te

Tepmmu H NOHATHSHA

Kpyr, niowaas kpyra, Kpyropoii CEKTop, mioiajib KpyroBoro CeKTopa, JUIMHa OKPY>KHOCTH, JUIHHA IYTH OKPY>KHOCTH

IMnaaupyemMble pe3yabTaThbl

[IpenmeTHBIE yMEHHS : YHuBepcajibHble yueOHbIE JeiicTBUSA

Bnagetor cucTeMaTHUeCKMMH 3HAHUAMM O TUIOCKHX ITosnasamenvHuvie: yMEIOT BBIABUIaTh MUITOTE3bI [PH PELLEHMH YUeGHBIX 33124 U TOHHMATh
¢urypax i ux cBoicTaax

Heo0XO0AUMOCTb UX MPOBEPKH.

PezynsimugHble: yMEIOT CAMOCTOSTENLHO CTABUT LEJH, BEIGUPATE M CO3/1aBATh ANFOPUTMbI IS
peleHHs yueOHbIX MaTEMaTHYECKHUX npo6ieM, KOHTPOAUPOBATh MPOLIECC K Pe3yJIbTaT yueGHOM
MaTeMaTH4YeCKOH AesTeNbHOCTH. o

Kommynuxamuenvle: y4UTbIBAIOT Pa3HbI€ MHEHHS ¥ CTPEMATCS K KOOPAMHALIMM pa3IM4YHBIX [10-
3UUMH B COTPYAHHYECTBE; YMEIOT GOPMYIHPOBATh, apryMEHTUPOBAThL K OTCTAMBaTh CBOE MHEHHE.
Jluunocmnuvle: POSBAAIOT IO3HABATENbHBIA HHTEPEC K H3YUYEHHIO NpeaMeTa

Opranmauml IIPpOCTPAHCTBA

dopmbI paboThi

®ponranbHas (D); uHauBUAYyanbHas (M)

OO0pasoBaTeabHbIe
pecypchsl

e Tect
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I 3tan. Tect ¢ camonpoBepkoii

L[em: AEATENEHOCTH

TecroBbie 3agaHusA

CHcTeMaTU3HpOBaTh
TeopeTHYecKHe 3Ha-
HUs MO U3YYEHHOIA
TeMe

(H)

1. OnvH 13 BHYTPEHHHMX YIJIOB NPaBHIIbHOTO #-yrojbHHUKa paBeH 150°. HaliauTe 4ucio CTOPOH MHOTOYTO/IbHHKA.
2) 9; B) 12; | |

) 14; r) 15. .

2. TlepuMeTp npaBHILHOTO TPEYTOJbHUKA PaBeH 1243 cm. Haiiaure paaMyc BIHCAHHON OKPY>KHOCTH.

4
a)2cMm; B) —= CM;
| 5

2
6) 4 cm; r) — cMm.
V3

3. Okono kBajpara OnKcaHa OKpPY>KHOCTb, ¥ B KBaJpaT BIKHCaHa OKPY>KHOCTb. HaifiuTre oTHOIEHHE paaryca OMMCaHHON OKPY>KHOCTH
K paJ1yCy BITUCAHHOH OKPY>KHOCTH.

a)?lf? B) 2;
6) V2 : r)%.

4. CTOpOHa NpaBHIILHOTO LIECTHYrOIbHUKA paBHa 2 M. Ha cKOMIbKO TUIowaas ONMcaHHOro Kpyra Gosblle MIoWani BIHCAHHOIO Kpyra?
a) 3V3; B) 643 ;
ﬁ- r) ﬁ/_g_ ' 4
4 - 2
5. Tnowab NOTYOKPYKHOCTH ¢ LIEHTPOM B Touke O paBHa 877.
Haitaure nnowanb 3aiTpuxoBaHHOH GUTYpbI.

6)

a) lém; B) 4m ; B 0 C
6)8x; r) 32x. Puc. 1
6. B okpy>KHOCTb BIHCaHbI KBAAPAT W MpaBHibHBIA TpeyroiibHuK. [Tepumerp TpeyronsHuka paBed 30 cM, nepUMETp KBajJpaTa paBeH:
406 . 40
a) —; ‘ B) —;
3 ‘ 3
106 206
6) — r) 3

OTrBeThl: 1 -B;2-3;3-6;4-1;5-06;6-a
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1I »Tan. Pemrenue 3axau

].[CJ'[I: ACATECIBHOCTH

HC)ITCJ'I bHOCTb YUHUTEJIA

COBepLUCHCTBOBaTb
HaBbIKH PELUCHUA
3aga4v

-(®/N) Opranusyer AesTeIbHOCTD yYaIHHXCA.

1. [laHbl ctopoHbl TpeyronbHuka ABC — a, b, ¢ v nio-
wanp S. Beipazuth paguycel OMHCAHHON OKOJIO Tpe-
YrOJIbHHUKA M BITKCAHHOH B HEr0 OKPYKHOCTEH uepes
a,b,cus.

2. B cekrop ¢ UeHTpaJIbHBIM yriioM 60° U paguycoM
6 cM BIMcaHa OKpy>kHocTh. Haiitu niowans 3a-
LITPHXOBaHHON (UTYPBI.

A

0 E

Puc. 2

JleATebHOCTD yHaluXcs
1. Pewenue: ' _
_1 - _ 28

DS==Pr,P=a+b+c,25=ra+b+c),3Hauur, r = ———n

2 a+b+c
2)R= — ,3Hat{m,sina=§,R=—q-b—c-.

2sina be 48
OTBeT:r= L;R= f-lzg.

at+tb+c: 45

2. Pewenue: A

Taxk kaK OKpy»HOCTb BIHCaHa B cektop, T0 OA4 u OB —

£ KacaTelbHbie K OKPYXHOCTH, Toraa OO0, — GuccekTpuca
ZCOD, OC 1 OA. B AOCO, £COO0,=30°,

CO] =R= 001 =2R.

Puc. 3
OE=00; + OiE=2R+R=3R=6,torma3R=2cm, OO0, =4 cm.

Soco =% -0C - O,C.

[o Teopeme IMudaropa OC* =00 —~CO? =16-4=12=0C =23 cm =
= Soco =%-2-2J§:2J§ (cm?).

Socop =2 Soco, = 2:243 = 443 (M),

Haiinem njomane KpyroBoro cekropa, orpaHudeHHoro ayroit CDE:

nR? 4n 8w

Seearcir; = m——240°=—-2=— (cmd).

cexTCDE 360° 3 3 ( )
Haiinem nnomans xpyroBoro cekropa, orpaHiueHHoro ayroi AEB:
, nR* . 36n
Scemrain = Jgge 607 ==~ =6m (em?).

8t 10=n

Sd:urypu = Scexrarn — Sox on Seceacnr = 6T — 4‘/_ - ? = “3“ - 4‘/5 (CM2)~

OTBerT: an—4\/§CMZ
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III 5ran. Uroru ypoka. Pedgnexcus

JesTenbHOCTh yauTens JleAaTenbHOCTD y4auXcs

(D/V)

— 3apaiiTe TpH BOnpoca 1o ypoky

(1) Homaiunee 3anaHue: pewiuts Ne 1140-1143

Y pok 43. Tema: KOHTPOJIbHASI PABOTA Ne 3

ueﬂb ACATCIBHOCTH
YUHTC/IH

Co3snarb YCIOBHA AJiAd NPOBEPKH 3HAHMUH, yMeHHﬁ W HaBbIKOB YYaLIMXCs MO YCBOCHHIO M IIPUMEHEHUIO U3YYEHHOIo Marepraia

TepMHHbl H NOHATHSH

ﬂpaBuanble MHOIOYTIOJIbHMKH, [UTHHA OKPYXXHOCTH, ftomaab Kpyra, JJiiHa 1yri OKpy>KHOCTH, ﬂﬂO[ﬂa}Ib KpYyroBoro ceKropa

Ilnanupyembie pe3ynbTaThl

IIpenmernbie ymenusi YHuBepcaibHble yueOHbIe JeHCTBHS
YMeroT 1eMOHCTPUPOBATh 3HaHUE OCHOBHBIX NOHATHH, Tlositasameinvibie. POBOJAT CPAaBHEHUE, CEPUALIMIO U K1aCCU(HUKALMIO MO 3a]aHHbIM KPUTEPHSM.
MIPUMEHSATD TMOYyUYEHHbIE 3HAHUS JUIA peleHUs OCHOBHbBIX Pezynamugsnuie: BHOCAT HEOOXOAMMbIE KOPPEKTUBbI B AEACTBHE I10CIIE €r0 3aBEPLUEHU Ha OCHO-
M Ka4ecTBEHHBIX 3a/a4, KOHTPOJIUPOBaTh MPOLIECC U pe3ysib- | BE YUeTa XapaKTepa C/AeIaHHbIX OITMO0K; OCYLUECTBIIAIOT CAMOAHAIHU3 ¥ CAMOKOHTPOJIb.
TaT yueBHOH MaTeMaTUUeCKO JeaTelLHOCTH KommyHnuxamugnvle: yYUTHIBAIOT pa3Hbie€ MHEHHS U CTPEMSTCS K KOOPAWHALIMKM Pa3iH4HbIX NO-
3ULIMH B COTPYAHHUYECTBE.
Jluunocmmuvle: NIPOABIAIOT MO3HABATEbHBIH HHTEPEC K M3YUEHUIO PEAMETA

Oprasu3anus NpocTPaHcTBa

®opmbl paboThbl

Huausunyanshas (M); ¢pponraneHas (D)

O6pa3zoBaTeibHble
pecypebl

* 3afaHus A7 KOHTPOJIbHOH paboThl

I 5Tan. Beinossenne KOHTPOJILHOI padoThI

Llens nesTenbHOCTH

3afaHus 118 KOHTPOJILHOM paboTsl

[TpoBepuTh 3HaHHA,
YMEHHs, HaBblKH

10 U3y4YE€HHOMY Mare-
puaiy

, Bapuaurt 1
1. [TepumeTp npaBUIILHOTO TPEYroNbHUKA, BIIMCAHHOTO B OKPY>KHOCTb, paBeH 45 cM. Hailiaure CTOpoHY npasuibHOr0 BOCbMHYIrONbHU-
Ka, BITMCAHHOIO B Ty XK€ OKPY>KHOCTb. ‘
2. Haiiaure mnowane kpyra, eciu niowaib BIIMCAHHOTO B OrPaHHYHBAIOLLLYIO €r0 OKPY)KHOCTh KBaipaTa paBHa 72 o,
3. Haiiaure puiMHy oyrd oKpysKHOCTH pasiMyca 3 cM, eclii ee rpaxycHas Mepa paBHa 150°.

Bapuaunr 11

1. TlepumeTp nMpaBUIILHOTO LLECTHYTOJIbHUKA, BIMCAHHOrO B OKPY>KHOCTb, paBeH 48 M. Haltnure cropoHy kBaapata, BIIMCAaHHOTO B Ty
)K€ OKPYKHOCTb.

o 2
2. Haiiaute anuHy OKpPYKHOCTH, €CJIH [UIOLIA/b BIIMCAHHOrO B Hee NMPaBHILHOTO WEeCTHYro/ibHWKA paBHa 72 NERSY
3. Haiiaute miowaabs KpyroBoro cextopa, eciid rpajiycHas mepa ero ayrd pasHa 120°, a paguyc kpyra paseH 12 cm.
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Bapuaunt III
1. IlepumeTp KBaapaTa, BIMCAHHOTO B OKPY>HOCTb, paBeH 48 cM. HaiiinTe cTOpOHY NpaBUNBLHOTO NMATHYOJNbHHUKA, BIMCAHHOTO

‘B TY K€ OKpPY)KHOCTb.

2. HaiiguTe niiowans KoJblia, OrPaAHUMEHHOTO IBYMS OKPY)KHOCTAMH C OGLLIMM LEHTPOM W PafiMycaMn 3 cM 1 7 M.
3. Haiiaure naowans GUrypsl, orpaHM4EHHON Ty roi oxpyxmocm U CTATHBAIOLLIEH €€ XOpAOH, eCIM AfIHHA XOpabl paBHa 4 M, a rpa-

IycHas mepa Jyry paBHa 60°. . .

Bapuant IV

1. TlepumeTp npaBuIIbHOrO MATHYIOJbHMKA, BIMCAHHOTO B OKPY>KHOCTh, paBeH 6 aM. Halinute CTOpOHy NpaBHALHOIO TpeyroibHHUKa,
BIIMCAHHOTO B TY € OKPY>KHOCTb.
2. Inowaznp KOsbUA, OFPAHHYEHHOTO ABYMs OKPYIKHOCTAMH C OBLLMM LIEHTPOM, paBHa 457 M’, a painyc MeHbIleii OKpYKHOCTH paBeH
3 m. Haiiaure panuyc Gonbluel OKpy»KHOCTH.
3. Haiinute nnowaas GUrypbl, OrpaHHYEHHOM Ayroii OKpYKHOCTH U CTATHBAIOLLEH ee XOpIOi, eC/iH JMMHA XOP/B! PaBHA 2 CM, a ua- '
METp OKpYXHOCTH paBeH 4 cM ’

II 3tan. UTorn ypoka

,HEHTCJ'IBHOCTB YUYHTEIA ) JlesaTenbHOCTD yJyauuxcs

(/W)
— YT0 BBINOJHAINH?

— Kakue 3afaHus BbI3Banu 3aTpyaHeHHs?
— Kak ouenuBaete csoto pabory?

(M) lomarunee 3aaHue: MOBTOPUTH MYHKT 48

I'JIABA XIII. ABUOKEHUSA
Y pok 44. Tema: OTOBPAXKEHHUE INIOCKOCTHU HA CEBSI. HOHATHE ABUXEHUSI

Hem, REATEJIBHOCTH
YuuTeist

Co3nath YyCroBUA AJid BBEACHUSA MOHATHH '«0T06pa>i<e}me IUTOCKOCTH Ha CCGS[)), CABHOKEHHE», IJ1 [MTOCTPOCHHUA Cl)Hl"yp OTHOCHUTEJIbHO
LUEHTPA H OTHOCHTEIIbHO OCH, IJI1 pPAaCCMOTPCHUA CBOKCTB OCeBO U IlEHTpaJ'IbHOﬁ CHMMCTPHH U UX 3aKpeIuieHHUd IMpH PeLUCHHH 3aaa4

Tepmm bl H NOHATHSA

OtobpaxxeHue MIOCKOCTH Ha ceds, IBUXKEHHE, OCeBas CHMMETPHS, LieHTpalibHas CHMMETPHS

Ilnanupyembie pe3yabTaThi

IIpenmeTHbIe YMEHHS ) ‘ YHuBepcanabHEble yueGHbIe JeficTBHA

1 2

VwMmeroT OGBCHRTB 4YTO TAKOE 0T06pa>KeHue MJTOCKOCTH » Ho3nasamenvhuie: YMEIOT MOHUMAaTh U UCITOJIb30BaTh MaTEMAaTHYECKHE Ccpeacrea HariaAHOCTH

Ha cebs

JUTS WIKOCTPALUH, MHTEPIIPETALIMH, apryMEHTaLUHH; OCO3HAHHO BJIAACIOT JIOFHUECKUMHU Aeii-
CTBHAMM ONpeJIeSIEHNA MOHATH, 0000IeH s, yCTAaHOB.IEHUS aHATTOTHil, KinaccuhUKaLHH.
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Pezyisimugneie: TOHUMAIOT U IPUHUMAIOT LEJIH U 33J1a4H Y4eOHOH NeSATENBHOCTH.
Kommynukamusnvle: yUUTBHIBAIOT pa3Hble MHEHHs M CTPEMATCS K KOOPAHHALMH Pa3iU4HbIX MO-
3ULMIA B COTPYAHUYECTBE; YMEIOT (HOpMYJIMPOBaTh, ApIryMEHTHPOBATh M OTCTaUBaTh CBOE MHEHHE.
Juunocmueie: NPOSBISIOT COCOOHOCTD K 3MOLIMOHANBHOMY BOCHPHUATHIO MaTeMaTHUECKHX
00DBEKTOB, 3a/1a4, PEUICHHI, pacCyKAEHHH

Opraﬂusauun MPOCTPAHCTBA

Dopmbl paboTsl OponTtanbHas (D); unausuayansHas (M)
Oo6pa3zoBaTtejbHbIE * 3agaHus UIs MOCTPOEHUs
pécypenl
I 3Tan. AkTyann3anus ONOPHLIX 3HAHNH yYalIHXCH
Lens meatenbHocTy CoBMecTHas NEATENBHOCTD
[Tpoecty aHanus pe- | (D) '
3yJLTATOB KOHTPoJib- | 1. CoobUMTL pe3ynbTaThl KOHTPOJIbHOMH paboThl.
HO#t paboTsl 2. Vka3zaTb OLIMOKH, CAe/laHHbIe YHaUTUMHUCS TIPU peLeHHH 3a1ad.

3. Peutiuth Ha JOCKe 3aJa4H, BbI3BABILUMHE 3aTPYAHCHHA Y yHaUIUXCA

Il yTan. lloBTopense Tembl «[{¢HTpabHAA H OCEBAA CHMMETPH»

Vi

L[Cﬂb ACATECJIbHOCTH CoBMecTHas 1eSITelbHOCTh

| 2

[TosTOpHTL NOCTpOEHHE | (D)

duryp otHocutensHo | 1. Ha koopauHaTHO#M muockocTH umetotes Touku A(2; 3), B(—4; 6), C(2; 0), D(0; —5). ITocTpoiite ToukH:
LIEHTPa CUMMETPUH a) cumMMmeTpuuHble 4 u D oTHocuTenbHO ocH Oy,

U OCH CUMMETPHH 6) cummerpuuHblie B U C oTHOCHTENBHO ocH Ox;

B) CUMMeETpUUHBIE 4 U B OTHOCHTENBHO Hayana KoopAHHaT.

2. [1ocTpoUTb TOUKH, CHMMETPHUHbIE A H B OTHOCHTENILHO NPAMOH /.

A ! /
B* A
Puc. 1 )
3. [MocTpoitte HUrypsl, CUMMETPUUHbIE JAHHBIM OTHOCHTEJILHO NPSAMOii /.
/
/
f y D\

| A - Bi lc

Puc. 2
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4, HOCTPOﬁTe TOYKH, CHAMMETPHYHBIC AAHHBIM OTHOCUTE/IbHO TOYKH 0.
4
‘B

Puc. 3

5. [ocTpoiite GUryphl, CAMMETPHYHBIE JAHHBIM OTHOCHTENBHO TO4KH O.

B c 2

Puc. 4

6. Ectb n TOYKH, IJ11 KOTOPBIX HE CYLIECTBYET TOYEK, CHMMETPHYHBIX JaHHO#H OTHOCHUTEJIBHO: a) l'lpﬂMOf;l; 6) TOYKH?

III 3tan. U3y4yenue HOBOro MmaTepnajia

Llenb OCATCIBHOCTH

CoBMecTHas IeATENILHOCTh

2

BBectu nousTHe
oTobpaxkeHHs ruioc-
KOCTH Ha cebd

(D)

1. BBecTH noHsATHE 0TOOpaXKeHHs MJIOCKOCTH Ha ce0sl M MPOMIUTIOCTPHPOBATh €ro NpUMepaMH 0CeBOH W LEHTPaIbHOH CHMMETPHIA.
BaxHO MOA4epKHYTh, YTO NPH 6TOOPAXKEHUH NIOCKOCTH Ha ce0sl BBIMOJHAOTCA 1BA YCIOBHUS:

1) KaXKa0it TOUKE MIIOCKOCTH CTABMTCS B COOTBETCTBHE KAKAs-TO OHA TOUKA FIIOCKOCTH;

2) KaKaas TOYKa MJIOCKOCTH OKa3bIBAETCS NMOCTABJIEHHOH B COOTBETCTBHE KAKOH-TO TOUKE [UIOCKOCTH.

Hy>Ho mokasarb, 4To B CllyuyasX OCEBOH W LEHTpaJIbHOK CHMMETPHIA BhINOJHAIOTCS 00a ycioBHs. B kauecTBe KOHTpNpHMEpa MOXHO
MPUBECTH COOTBETCTBHE MEXAY TOUKAMH TUIOCKOCTH, MPH KOTOPOM Ka)10i TOUKE IMJIOCKOCTH CTaBMTCA B COOTBETCTBHE €€ OPTOro-
HasbHas MPOEeKUMs Ha JaHHYIO NpaMylo. B 3ToM ciyuae HapylLieHO BTOpoe yCiioBHe OTOOpa)keHHs TUIQCKOCTH Ha ceOf: He Kak/aas To4-
Ka MIOCKOCTH OKa3bIBAETCA COMOCTABIEHHOM KaKOH-TO TOUKe, a MMEHHO: JItoDas Touka, He Jiexkalllas Ha JaHHOH NpsAMOH, He OyIer co-
nocTaslieHa HUKakoi TOUKe MIOCKOCTH (MIOCKOCTh oToOpaxaeTcs He Ha ce6;1 a Ha llaHHle APAMYIO).

2. Pewuuts 3amaun Ne 1148 (a) u 1149 (a).

3. BeecTd noHATHE ABMIXKEHHS, ONUpasch Ha 3aAa4u 3 U 6, pacCMOTPEHHbBIE B Hayale ypoKa.

B kauecTBe npumepa oToOpaXKeHHs MIIOCKOCTH Ha ceds, He ABJAOLIErocs ABHXEHUEM, TO €CTb HE COXPAHAIOLIETO PACCTOAHUS MEXTY
TOYKAMH, MOXHO PacCMOTPETh LEHTpabHOe 10/1001e (rOMOTETHIO) ¢ KOI(PPUUMEHTOM 2; yyallidecs CaMi MOTYT JI0Ka3aTh, YTO MpH
TAKOM OTOGPaXKEHUH PACCTOSHUSA MEX/Y TOUKAMH YBETHUYHBAIOTCA B JBa Pasa.
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4. Pewnts 3ana4y Ne 1153 fuis ycBOEHUS TIOHATHS, @ 3aTeM M10 3apaHee MOJArOTOBICHHOMY PHCYHKY PEUIMTS CleIYIOULYIO 3a/1a4y:
TTpH ABHKEHHH MIOCKOCTH TOUKA A MEPEXOIHUT B TOUKY M. B kakyto U3 0603Ha4€HHBIX Ha PUCYHKE TOUEK MOXET OTOOpa3UThCA npu

3TOM JBHXKEHUH Touka B?

<

o
T
: -
X

e
me
T

Puc. 5

IV 3t1an. 3akpenjieEHe H3y4eHHOr0 MaTepHaJa

Lens nesrenbHOCTH

CoBMecTHas AeATEILHOCTD

CoBeplLeHCTBOBaTH
HaBbBIKH pelLlUeHHs 3a-
Ja4 Mo U3y4eHHOi
TeMe

(@/H)

1. Pazo6pars petrerue 3anaqu Ne.1150.

2. Pemnts 3aauu Ne 1151, 1152 (a, 6), 1158.

3. Xots myHKT 119* He sABnseTCS 00A3aTENBHBIM, YYAUIMECS JOJDKHBI 3HATD, YTO MOHATHS HATIOXKEHUS U JIBUXKEHUS SKBUBAIEHTHAI,

a 3Ha4YMT NPH ABIKEHUH NI06as QUrypa nepexoauT B paBHyo el Gurypy. [Uis nydiiero ycsoéHuﬂ MaTepHana 3TOro MyHKTa [MOJIE3HO
obcyauts peteHue 3aaaquu Ne 1156 u pernts 3agaun Ne 1154, 1157, 1155

V stan. Utorn ypoka. Pediexcus

(D/N)

. CATCIbHOCTh YUHUTEA . HCHTCJ'IBHOCTB Halunxca
yduTen y
' (1) Jomaiunee 3ananue: U3y4uTh Matepuan myHKToB 117—-118; oteeTuts

—YTo MmoBTOpHIIM HA ypoKe? ' - Ha Boripockl 1—13, c. 297; pewuts 3anauu Ne 1149 (6), 1148 (6)

— Y10 HOBOrO y3Hanmu?

— 3apaiiTe Tpu Bonpoca 1o TeMe ypoka

Y pok 45. Tema: CBOMCTBA IIBH)KEHI/Iﬁ

Leas gesTelbHOCTH
y4uTes

Cosnarb ycioBHS [UIS PaCCMOTPEHHS CBOHCTB JBHXKCHHH

TepMﬂHbl H NOHATHH

OTO6pa)KeHHe MJIOCKOCTH Ha CeGﬂ, JABHXXCHHE, OCE€BAag CHMMETpPHA, LIEHTpaJIbHass CHMMETpPUA
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IlnaRupyembie pe3yabTaThi

IlpexMeTHbBIE YMeHHS

YHuBepcajbHble yueOHbIe JelicTBHA

YMerT 00BCHAT, UTO TAKOE 0TOOPAKEHUE MIOCKOCTH
Ha ce04; 3HAOT, YTO TaKO€e JIBH)KEHHE

Hosnasamenvruvie: yMEXOT OHUMATE W KCTIONIB30BATh MaTEMAaTHUECKHE CPEACTBA HAIJISAAHOCTH
U1 WUTIOCTPALMK, HHTEPIPeTaUuH, apryMeHTallK; OCO3HAHHO BIAaJElOT JIOTHYECKUMH JIei-
CTBUAMMU OMNpeaeneHus MOHATHH, 0000LIeHNs, yCTaHOBIEHHS aHAIOrUH, KIacCH(HKaLMH.
Pezynamusneie: NTOHUMAIOT U IPUHUMAIOT LIeJIM U 3aJa4H y4eOHOH AeATeIbHOCTH.
Kommynuxamugnule: yIUTBIBAIOT pa3Hble MHEHHS U CTPEMATCS K KOOPAHHALMM Pa3HMYHBIX MTO3U-
Lt B COTPYAHUYECTBE; YMEIOT GOPMYTUPOBATh, apryMEHTHPOBAaTL H OTCTAHBATh CBOE MHEHHE.
Juynocmuvie. POABJIAIOT CIIOCOOHOCTh K 3MOLIMOHAILHOMY BOCHPHATHIO MATEMATHUECKHX
06BeKTOB, 3313y, pelleHui, pacCyKIeHHH

OpraHu3anus NPOCTPaHCTBA

DopMbl paboThl OponransHas (D); unauBuayansHas (M)
O6pa3oBaTebHble * 3agaHus 40 HHOUBUAYANBLHON H GppoHTaNbHOM paboThl
pecypchl -

I 5Tan. AKTya/u3aluMs ONOPHLIX 3HAHUHA yYalIuxcs

uem, JCATCJIbHOCTH

CoBMecTHas NeATeJbHOCTD

[IpoBepHTs YpOBEHD (D)
TeopeTH4eckuX 3HaHuit | |. Teoperuueckuii onpoc.

— YTo Takoe aBHKeHHE?

TeJILHO MPAMOii /.

— Chopmynipyiite onpejeneHde 0OTOOpaXKeHUs MIOCKOCTH Ha cebs.
— [IpuBeauTe nprMepbl 0TOOPaXKEHHUS TIIOCKOCTH Ha cebs.
~ JlokaxkuTe, YTO OCeBas M UEHTPAIbHAS CHMMETPHH ABJAIOTCS OTOOpaXKEHHEM TITOCKOCTH Ha cebsl.

- ﬂB.ﬂfﬂOTC}l JIM OC€Bas U UCHTpajIbHAsl CHMMETPHH JBHXKEHHAMHU?
2. IIBOC y‘{aumxc;l BBI3BIBAKOTCA K JOCKE: OOHH CTPOUT Cpl/ll"ypy, CUMMETPHUYHYIO JaHHOH OTHOCHUTEJIbHO TOYKH 0 BTOpOPI OTHOCH-

B ! B
A
¢ c
4 Puc. |
II 3Tan. YueOHo-n03HaBaTe/ibHasl AeATEIbHOCTh
Ilenb nesrenbHOCTH CoBMecCTHas AeATEILHOCTh
1 2
PaccMoTperts cBoii- (D)
CTBAa JIBMKEHUS Jlokasars, 4To 0ceBas M UEHTpAIbHas CHMMETPHH SBJISIOTCS ABHXKeHHAMH. [Tocie 3TOoro paccMoTpeTs TeopemMy ¢ TOM, 4TO MPH ABHKe-

HUH OTPE30K OTO6pa)KaeTCﬂ Ha OTPE30K, U CJIEACTBUE U3 HEE. B xone mokazaTenbcTBa TEOPEMBI 06paTHTb BHUMAHUC y4aLIUXCA Ha TO.
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YTO JI0KA3aTeNIbLCTBO COCTOMT M3 ABYX YacCTei: BO-MEPBbIX, JOKa3bIBACTCH, YTO Kaxaas Touka P nanHoro otpeska MN otobpasxaercs

B HEKOTOPYIO TOUKY P oTpeska M)N,, 1, BO-BTOPBIX, YTO B KaXyIO TOYKY P| oTpe3ka M;N| nepexoauT Kkakas-To Touka P JAaHHOro
otpe3ka MN.

(U)3amaHue ANs y4aluxcs: BbIACHUTb, B KaKyro GUrypy npi ABMXKEHUH OTOOpaXkaeTcst TPEYrONbHUK, U JOKa3aTh CHipaBellIMBOCTh
CBOEro yTBEPKIACHHS. A

O TBeT: NpU ABWKEHUH TPEYrobHUK 0TOOpaXkaeTcs Ha PaBHBIH €My TPEYroJIbHHK

III >Tan. 3akpenJjieHne H3Y4EHHOro Marepuaja

Llenb fesTenbHOCTH JeATensHOCT yuuTens JesATeNbHOCTD ydauxcs
1 2 3
Hayuuts npumeHsaTs (®/N) Ne 1152 (6).
CBOICTBA IBUXKEHUIA 1) Ha nocke u B Terpagu pewuts Ne 1152 (6). Pewenue: :
NpH peLUeHnH 3a1ay 2) Pewnts camocTostenbHo Ne 1152 (B) u 1158 B [Tpu ABMXKEHHH OTPE30K 0TOOpaxcaeTcs B OTPE3OK,

TPEYTrOJIbHHUK — Ha paBHBIl;ll €My TPEYTrOJIbHHK, YroJ —
Ha paBHBIA €My yroi. ‘
S Hcnosib3ys 3TH CBOHCTBA ABHIKEHHUIA, MOXHO MOJTY4HTh

Puc. 2 pasiMYHbIE COCOOB! peLLIEHHIA:
a) AABD — AA,\B\ Dy, ABCD — AB]C]D[ = ABCD — AlBlClDl, NMpHYEM
ABCD :A181C1D|, Tak Kak AABD = AA]B]D], ABCD = AB[C]Dl.
6) AB — A;By,AD — 4,D,, BC - B\C\,CD — C\D\; L4 — ZA,, LB — 4B,
LC > £Cy, £D — £Dy, torna ABCD — A4,B,C\D,, npuwuem ABCD = 4,B,C,D,

A

IV stan. Utoru ypoka. Peduiekcus
HeﬂTCJ’IbHOCTb YUHTEd ' )IGHTCJIBHOCTB y4daluuxca

(@/H)

— CocTaBbTe CHHKBEHH K YPOKY

(1) Homainnee 3ananue: pewuntb Ne 1153, 1159

Y pox 46. Tema: PEIIEHHE 3AJIAY I[10 TEME «I[IOHSITHE ABUXEHHAS. OCEBASI U HIEHTPAJIbBHASI CUMMETPUN»

Lenb geareabHOCTH
YYHTESA

Cospatb YCia0BHsA IJid 3aKpENJICHUS TEOPETHYECKHX 3HaHUH Mo H3y'-lCHHOITi TEME

TepMHHBI 4 NOHATASA

OTO6pa.)KCHl/IC MJIOCKOCTH Ha CC6H, ABUIXCHHE, OCECBaAsA CHMMETPHA, UCHTPAJIbHAsA CHMMETPpUS

[Lianupyemble pe3yiabTaThl

IlpeameTHble YMeHUS , YuupepcajbHble YyeOHbIE qeHCTBHS
1 ' 2
YMeroT 00BCHATD, YTO TAKOE OTOOpaXKEHHE MIOCKOCTH Iosnasamenvuvie: TOHUMAOT W UCTIONB3YIOT MaTEMaTHYECKHE CPEACTBA HATTISIHOCTH AJISL HIT-
Ha ce0s; 3HAIOT MOHATHE ABHXKEHUS U YMEIOT IPUMEHSTD JIKOCTPALIUHK, HHTEPPETaLMH, apryMEHTalM1; OCO3HAHHO BNAJCIOT JOTHUYECKUMH JCHCTBHSIMH
MPH pellieHMH 3aaa4 onpejeeHus MOHATHIA, 00001 eHHs, YCTAHOB/IEHHUS aHAIOTHH, Kiaccudukauyu.
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Pezynamuenvle: MOHUMAIOT M COXPAHSIOT LENH U 3ajaui YUeOHOH AeATENBHOCTH.
Kommynuxamuenbvle: yUUTBIBAIOT pa3Hble MHEHHS U CTPEMSATCS K KOOPAHHALIMHM Pa3NHYHBIX MO3H-
LKii B COTPYJHUYECTBE, YMEIOT (OPMYJIMPOBATh, ApIyMEHTHPOBATh H OTCTAWBATh CBOE MHEHHE.
JTuunocmuble: POSBNSAIOT CMIOCOGHOCTH K IMOLIMOHATIBHOMY BOCTIPHATHIO MAaTEMaTHUECKHX
00BEKTOB, 33Ja4, peLEHUH, pacCy>KaeHHi '

‘OpraHu3anus NPOCTPAHCTBA

Dopmbl paboTbi

®ponraneHas (D); nu,uusunyanbﬂax %))

O6pa3oBaTeabHbIe
pecypenl

* 3amaHus A1 CaMOCTOATENBHOM paboTsl

I 3ran. AKTyaau3anus ONOPHBIX 3HAHHH yYalUHXCH

Lenb aeArensHOCTH

CoBmecTHaA AEATENBHOCTD

Cdopmuposath ypo-
BEHb TEOPETUUECKHX
3HaHHi

(D)
1. Onpoc no Teopuu: Bonpockl 7—13 (c. 297).
2. [Iposepka goMalIHEro 3aaHUs

II 3tan. Pemrende 3axa4

Llens AeATENbHOCTH

JeaTensHOCTb yunuTens

ﬂeﬂTeJ’leOCTb yHauuxes

Hayuute npvMeHsTs
MoAy4YeHHbIE 3HAHHA
MpH peLeHUH 3a1ad

(D)

1. PazoGpatsb ¢ yuaummucs petieHue 3agadu Ne 1157,

2. [TpoBecTH caMOCTOATENBbHYIO PaboTy.
Bapuant I
1. lan uetsipexyronsuk ABCD. Iloctpoiite ¢urypy,
CUMMETPHHUHYIO TAHHOM: ‘
a) OTHOCUTENBHO BepLUHHbI D.
6) oTHocHTeNBHO AnaroHamd AC.
2. JToKaxuTe, 4TO MpH ABIKEHHH KBaApaT 0ToOpa-
JKaeTcs Ha KBaJpar.
Bapuanr II
1. an uersipexyronsHuk ABCD. [loctpoiite gurypy,
CUMMETPHUHYIO JaHHOM:
a) OTHOCHTEJIbHO BEPIIMHBL A.
6) oTHOCUTENbHO auaroHand BD.
2. JokaykuTe, UTO MPH ABMIKEHUM MPAMOYTOJbHHK
oTobpaxcaeTcs Ha MPAMOYTOJbHHK

Ne 1157.

Hano: ABCD w A1B,C, D, — napannenorpammsr;

AB=A|B|,AD =A|D1, A= LA].

Hoxazamp: ABCD = A,B,C\D,.

Jloxkazamenvcmao:

BC=A4D, /A= /ZC, ZCBD = £ADB (HakpecT nexatuue),

T0 ecTb AABD = ABDC (o npu3Haky).

Ananornuso: A4,B,D, = AB,C,D,. AABD = A4,B,\D,, Tak KaK
AB=A\By, AD = A\D,, LA = £A4, (0 npu3HaKy).

HonyqaeM yto AABD = ABDC = AA\B\D, = AB,C\D,. ABCD = AABD + ADBC,
A]B]ClDl = AA]B]Dl + AD]B]C], 3Ha4HT, ABCD =A|B|C|D|

o

A[ Dl
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I1I 3Tan. Utoru ypoka. Pedaexkcus

HCﬂTCIII:HOCTb YYUTENSA HeﬂTeHbHOCTB ydauluxcs

(D/N)

— CpenaiiTe BbIBOJ 110 pe3yNibTaTaM ypoKa.
— 3apnaiiTe TpH Bompoca 1o ypokKy.
— OueHure cBOO paboTy Ha YPOKe

(1) JomawHee 3apanue: pewtuts Ne 1155, 1156, 1160, 1161

Ypok 47. Tema: ITAPAJUIEJIBHBIN IIEPEHOC

Henb geAaTebHOCTH
yuHuTeas

Cozaatb YCHOBHUA AJiA BBEIACHUA [TOHATHA «Hapaﬂﬂeﬂbelﬁ NEepeHOC», NoKa3aTe/bCTBa TOro, YTo napa.rmenbﬂb[ﬁ NEPEHOC ABNIACTCA
JABHXKCHHEM, OqueHH)‘{ PELICHHWIO 3a1a4 € UCMOJIb30BAHHUEM [1apalJICJILHOIO MEpEeHoca

Tele‘lel H NOHATHA

OrobpaxkeHHe MIIOCKOCTH Ha cebst, ABUXKEHHE, NapaliesbHbIH epeHoC
’ Ilnanupyemsbie pe3yabTaThl

IlpeameTHBIE yMeHUSs YHuBepcaabHbie yueOHbIE JeHCTBHA
YMetoT 0OBACHATD, YTO TaKOE NapaliiesbHbIH MEPEHOC, lo3nasamenvubie: yMEIOT MPUHUMATh PeLIEHHE B YCIOBUAX HEMOJHOM U U30BITOYHOM, TOUHOH
060CHOBBIBaTh, 4TO OTOOpaXKEHUE MJIOCKOCTH Ha ce0s ¥ BEPOSATHOCTHOH HMHGOPMaLMK; OCO3HAHHO BIIAJICIOT JIOTHYECKUMHE AEHCTBUAMM OfipeiesieHus

ABJIAETCA OIBUXEHHUEM

MOHSATHH, 06006LIEHH S, YCTAHOBIECHHUS aHAIOMMH, KiaccU(UKaLIUH. »

Pezynsamugnvie: MPUHUMAIOT W COXPAHSIOT LEH U 3a1a4d yueOHOH AeATeNbHOCTH.
Kommynuxamuenwte: ymetor GOpMyJIHpOBaTh, apryMEHTHUPOBATh U OTCTaHBaTh CBOE MHEHHE.
JIuunocmuble: NPOABNALOT CMIOCOOHOCTL K 3MOLIMOHATILHOMY BOCIIPHUATHIO MAaTEMAaTHUYECKUX
00BEKTOB, 3a/1a4, pelleHui, paccyKaeHH I

Oprang3auus MpoCcTPaHCTBA

®opmbl padoTsl

OponrtanbHas (D); unausuayansHas (M)

O06pa3oBaTebHblE
pecypcsl

* 3ananus 1/ GPOHTANILHOM paboThl

I 5Tan. AKTyanu3anus ONOPHbIX 3HAHHI yHaLHXCH

Llens geaTenbHOCTH

CoBMecTHas AeATENbHOCTD

BbisBUTH TPYAHOCTH,
BO3HHUKUIKE MPH BbI-
[TOJTHCHHH NOMALIHET O
3ajaHud

(P/H) .
1. AHanu3s owM60K, JOMYLIEHHbIX B CAMOCTOATENbHOH paboTe. PazGop 3aay, BbI3BaBLIMX HAUOONBILME 3aTPYAHEHHS.
2. TlpoBepka foMauiHero 3afaHus

Il 3tan. M3y4eHue HOBOro MaTepHaJja

Hens nestenbHOCTH

CoBMecTHas AeATeNIbHOCTh

1

2

BeecTH noHsTue na-
paJlsie/IbHOro nepeHoca

(@/W)

1. MoxHO [aTh yyalMMcs Ha caMocTosTeNnbHOe H3yueHue n. 120 Ha c. 294.




eCl

Oxonuarnue maon.
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2. TeopeMy O TOM, YTO ﬂapaﬂﬂeﬂbﬂb[ﬁ MEPECHOC ABNACTCA ABUXKCHHUEM, 10Ka3aTh BMECTE C YUHUTECJIEM.

—a Jano: napannenbHbiii nepeHoc Ha a, M — M;, N - N|.
M M, Hoxazamp: napannensHblii nepeHOC eCTh ABHXKEHHE (COXpaHﬂeTCﬂ paccTOsIHHE MeX Y ToukaMu M u N,
TO ecTh MN = M|N,.

N Ny Puc I
CBOHCTBO: I[Npu napannensHOM nepeHoce MpsMas 0ToOpaxKaeTcs Ha napauienbHyIO el NpAMYIO WK caMa Ha cebs. Otcrona cneny-
€T MPOCTOH cnocob MOCTpoeHHs 00Pa30B NPSIMBIX M OTPE3KOB NPH MapasieibHOM MepPeHoce

I1I 3Tan. 3axkpenjenne H3y4eHHOr0 MaTepHaJa

Hen b JEATCAbHOCTU

CoBMecTHas AeATENbHOCTh

CoBeplLieHCTBOBATh
HABBbIKH pELIEHHs
3amay

(O/H)

1. Peunts 3amaun Ne 1162 u 1163 (6) Ha nocke u B TeTpanxx

2. Peurnts 3agaqy Ne 164,

3. Peuuts 3aa4y:

B pesynbrare napamiensHOro nepeHoca BepiinHbl kBazgpara ABCD nepexoast COOTBETCTBEHHO B BEPLIHHBI kBaapata 4,8,C,D.

Haiitn koopauHaret Todek By, Ci, D1, ecn A(1; -2), 4i(5; 6), B(4; 2), C(0; 5), D(—3 1). ’ y

4. ITocTpoiite 06paz TpeyronbHuka ABC npu napajuieibHOM MepeHoce Ha BEKTOp d .
O6pa3 Touku M MpH 3TOM e MMapasieIbHOM MepeHoce MOCTPOHTE TONBLKO MPH MOMOLUM LIMPKYJIA.

4 puc 2

IV 3Tan. Urorn ypoka. Peduiexcus

JHeATeNnbHOCTb YUuTeNs  JlesTenbHOCTh Y4aluXcs

(Q/H)

(1) IomalHee 3agaHue: U3yYUTh MaTepUan MyHkTa 120; pewnTs 3anaun

— C KaKuM MOHATHEM JBHKEHHS MO3HAKOMUWIMCH Ha Ypoke? Ne 1163 (a), 1165; npuHECTH HUPKYNb U TPAHCTIOPTHP

— CocTaBbTe CHHKBEHMH K YPOKY

Y pok 48. Tema: IOBOPOT

eab gesTeILHOCTH
YUYHTeIs

CO3)13TE .yCﬂOBI/Iﬂ AJis BBEACHHA [NOHATHUSA MOBOPOTA, JOKA3ATEIIbLCTBA TOI'O, YTO MOBOPOT ABJACTCA ABHKCHHUEM, )14 OG)"-ICHI/IH nocTpo-

-€HHIO reOMeTpHYeCcKHX GHryp NpH NoBopoTe (GUrypbl Ha JaHHbIH yron

Tele‘lel H OOHATHH

OtobpaxkeHHe MIOCKOCTH Ha ceb1, IBHXEHHE, IOBOPOT, MOJIOXHUTENbHbIH Yros MoBOpOTa, OTpULIATENbHbIH Yro/l HOBOPOTA, LIEHTP M10-
BOpOTa

Hnaﬂnpyemue Pe3YJabTaThl

l'lpezwerﬂble YMEHHSHA . YHﬂBepcaJ'lbl{ble yqeﬁnue JXeHCTBHA .
2

1

YwMmeror 06'bﬂCH$lTb, YTO TaKO€ IMOBOPOT, 060CHOBI>IBaTB, 4yTOo Ilozuasamenvusie: YMEKOT NpHHUMaTh pEUIEHUE B YCIIOBUAX HEMNOJIHOW U H36bITO'-{HOl‘:{, TO4YHOM
3TO OTO6pa.)KCHI/IC IUTOCKOCTH Ha -ceOs ABJISETCA ABHKEHHEM H BepOHTHOCTHOFl Hudoopmauun; OCO3HAaHHO BJIAZICIOT JIOTHYECKUMHU JE€HCTBUAMHU OnpeaccHUs

MOHATHI, 0000LUEHHUS, YCTAHOBJICHUS aHAJIOTHIA, Ki1acCUBHUKaLIKH.
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PezynsimugHuie: IOHUMAIOT M IPHHAMAIOT LEH M 331241 YU4eOHOH JeSITeNbHOCTH.
Kommynuxamugnvte: yMetoT GOpMyTHpOBaTh, apryMEHTHPOBATh W OTCTaHBATh CBOE MHEHHE.
Jluunocmupie. IPOABASAIOT CNOCOOHOCTh K SMOLIMOHAJIbHOMY BOCIIPHATHIO MaTEMaTH4ECKHX
00BbeKTOB, 3a/1a4, PeLLEeHHU, paccyxc,ueuuu

OpraHu3auua BPOCTPAHCTBA

DopMbl paboThl

®ponranbHas (D); unausuayanbHas (M)

OGpa3zoBaTenbHbIe * 3anaHus 1 NOCTPOCHHS, PPOHTANBHOH PaboThI, CAMOCTOATENBHOH paboThI
pecypesl
I 3Tan. AKTyann3anHs ONOPHBIX 3HAHAH yYalUXCs
Lleb AeATENbHOCTH 3aganus Ha MOCTPOCHNE
CucremMaTH3HpOBaTh (M) Yuaumecs BbINOHAIOT MOCTPOEHHS HA OTAEJBHBIX JIHCTKAX, a 3aT€M C/aloT paboThl YUHUTEsNIO Ha MPOBEPKY.
TeopeTHHECKHE 3HaHus | 3apavu:

1) Hanbt Tpeyroneink MNK u Touka O. [TocTpoiite purypy F, Ha koTopyto oTobpaxaeTcs TpeyroibHuk MNK npu HeHTPaibHON CHM-
METpPHUH ¢ BeHTpoM O.

2) Hansl npamas [ u vetbipexyronsuuk PMEC. Iloctpoiite q)urypy F, Ha koTOpYIO OTOOparKaeTcs JaHHBIN YETbIPEXYTroJIbHHUK MPH Oce-
BOH CHMMETPHH C OChIO /.

3) Hansl okpy)HOCTb ¢ tieHTpoM O u npsmas [. [Toctpoiite ¢purypy F, Ha KOTOpyto oToGpaxkaeTcs JaHHas OKPYKHOCTb MPH OCEBOH

CHUMMETPHH C OChIO /

II aTan. YuyeOHO-O3HABaATE/ILHAA AEATEILHOCTDL

Lienb neaTenbHOCTH

CoBMeCTHas J€ATEIbHOCTh

BBectH noHsitHe
NOBOpOTa

(D)
1. Beectu noHsaTue nosopora.
OnpeneneHue: I[ToBOPOTOM MIOCKOCTH BOKPYT TOUKH O Ha YIrojl & Ha3bIBAETCA OTOOpaXKeHHE MIIOCKOCTH Ha ce€0s, MPH KOTOPOM

Kax/as Touka M otobpaxkaercs B Takyto Touky M|, OM = OM,, LMOM, =
AM]

a — yrona nosopota, O — UEHTp NOBOPOTA.

M
2. Jloxasatb, 4TO MMOBOPOT €CThb JIBHKEHHE

III 3Tan. 3akpensieHue H3y4eHHOro MaTepuasa

Llenb neArenbHOCTH

CoBMeCTHas NEeATeNbHOCTD

1

2

OtpaboraTh yMeHue
CTPOHUTB MOBOPOT (K-

rypel

(@/H)

1. Peunts 3anauy Ne 1166 Ha nocke 1 B TeTpansx. (B xooe pewenus MO 3a0ayU NoJLe3HO HOOYEPKHY b, YMO HOBOPOIM GOKPY2 MOYKU
na 180° no uacosoii cmpenxe cognadaeimn ¢ nO6OPONMoM GOKpYye amou xce moyxku Ha 180° nponiug Yaco8ou cmpenxy u AGNAAeNCH YeH-
mpansHou cummenpuei.)
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Oxonuanue maba.

2

2. Pewuts 3agaun Ne 1167 u 1169 (yuawuecs mozym etnoanume 3mu 3a0aHUA CAMOCIMOAMENBHO € ROCAEOVIOWUM 00CYHCOEHUEM).

3. TTone3Ho npeIoKUTh YUaLHUMCSA CaMOCTOATEIbHO 03HAKOMHTBCA C peleHreM 3anaud Ne 1171 (a), npuBeaeHHbIM B yueOHMKE, Bbl-
MOJHUTL HEOOXOAHMbIE MOCTPOEHUS; 3aTeM MOIKHO 0OCYIHTb 3TO pelleHne. BaxkHo noguepkHyTh, 4TO pelleHHe pacCMOTPEHHOH 3a1a-
YM JaeT eule OJMH crnocod MOCTPOEHHS MPSMOii, Ha KOTOpPYIO 0ToOpaXkaeTcsl AaHHas NpAMas MpH MOBOPOTE BOKPYT JAaHHOM TOUKH.

4. PaccMOTpeTh ¢ yHalMMHUCA CIIEAYIOIIME 3a1auu:

1) Yepes LeHTp KBagpaTa NpOBEICHB! IBE B3aUMHO NEPHEHAUKYIAPHBIE NPAMBIE. J],'oxamme YTO UX TOUYKH flepeceueHHs CO CTOPOHaMHU
KBajipaTa SABJALOTCSA BEpLUMHAMH JPyroro KBajapara.

2) JlokaskuTe, 4TO MPH [IOBOPOTE MpaBUiIbHOro TpeyronsHuka ABC Bokpyr BepinHbl 4 Ha 60° nubo BepuinHa B MepeXOHT B BEPLUH-

+ vy C, nubo epunHa C MepexXoauT B BepLIKHY B.

5. Peumntsb 3aauy Ne 1170 (6)

IV sran. CaMocTosiTeIbAAA paboTa

Lenb nesrenbHOCTH

3apaHus 111 CaMOCTOATENbHON paboTsl

[IpoBepuTE YpOBEHD
YCBOEHHA HOBOTO Ma-
TepUana

M)
BapuantI
1. B tpaneuuu ABCD 6okoBbie cropoHsl AB u CD paBHBI.

1) MMocTpotite orpe3ok CA;, Ha KOTOpbIH 0TOOpaXKaeTCs CTOPOHa AB Npy napanjienbHOM NEpPeHOce Ha BCKI‘Op BC.

2) Haiiaure nowans tpeyronsHuka A,CD, ecnu AD = 10 cm, BC =4 cm, AB = 6 cm.

2. JIoKaXuTe, YTO NPaBUIbHBIA IECTHYTONEHHUK MTPH NOBOPOTE Ha 60° BOKPYF CBOEro LieHTpa oToOpaskaercs Ha cebs.
BapuantII

1. Touka M — cepenuna croporst AC Tpeyronbhuka ABC.

1) INocTpoiite otpesok MB), Ha KOTOpbIit oToOpaxkaeTcs cropoHa AB MPH NMapanensHOM NepeHoce Ha BekTop AM .
2) Haiigure nepumetp tpeyronsHrka MDC, rae D — Touka nepeceyeHus otpe3kos BC u MB;, ecnu nepumeTp TpeyronbHuka ABC pa-
BeH 12 M.

2. JIOKa>KuTe, 4TO MPaBUIbHBIH NATHYTOJIBHUK MPH MOBOPOTE Ha 72° BOKPYT CBOEro LEHTpa oTobpaxaercs Ha ceOst

V 3tan. Utoru ypoka

JleATeNnbHOCTD YUHUTENS JeaTeNbHOCTD yyaluxcs

(D/N)

— Ouenurte cBO paboTty Ha ypoke?
— Yo okasanoch i Bac Haubosee CIoKHbIM?

(1) domainHee 3ananue: peiumts 3anaumn Ne 1168, 1170 (a), 1171 (6), 1183

Y pok 49. Tema: PEHIEHUE 3AJAY ITIO TEME (TAPAJUIEJIbHBIHI ITEPEHOC. IOBOPOT»

Ilean nesiTeNbLHOCTH
yYHTeNA

Co3natb YCNIOBHUA AJi CUCTEMaTH3alUMH TEOPETHUYCCKHUX 3HaHM MO H3yquHOI71 TEME

TepMHEABI B NOHATHA

OtobpaxkeHre TWIOCKOCTH Ha cels, ABHXKEHUE, TOBOPOT, MONOXKHTEbHBIH YroJl MOBOPOTA, OTPULATE/bHbIH yroa MoBopoTa, LEHTP Mo-
BOpOTa, NapaJuleNbHbIi epeHOC
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ILnanupyemble pe3yibTaThl

HpellMeTHble YMEHHHA YHnBepcaanble y'leﬁﬂble aeiicTBUS

Ymetor pa60TaTb C reOMETPpHYECKHM TEKCTOM, TOYHO Ilo3uasamenvunie: YMEKT MPpUHUMATL PELUEHHUEC B YCIIOBHAX HEMOJIHOM U H36BITO‘{H0ﬁ, TOUYHOM

U rpaMOTHO BbIpaXaTb CBOH MBICJIH B yCTHOﬁ M MUCbMEHHOH | K BepOﬂTHOCTHOﬁ an)opMaum{; O0CO3HaHHO BJIAACIOT JIOTHUECKUMH JIEHCTBHAMH onpeacyieHus

peux

NOHATUH, 00001EeHH, YCTAHOBJIEHHS aHATOMHH, KiacCHUKaLIHH.

PezynamugHuie. MPUHUMAIOT K COXPAHSIOT LU U 334a4YM y4eOHOM JeaTebHOCTH.
Kommynuxamugnuie: ymetotr GopMyI1upoBaTh, apryMeHTHPOBATh M OTCTAHBATh CBOE MHEHHE.
JTuunocmubie: NPOSBNAIOT KPEATHBHOCTb MBILIIEHHUS, MHULIMATHBHOCTh, HAXOXYHBOCTD, aKTUBHOCTh
NpPH peLIEHHH FeOMETPHUYECKHX 33134

Opramnamm NpPOCTPAHCTBA

Dopmsl paboTsl

®poHransHas (D); uHausuayansHas (1)

OO6pa3zoBaTteibHbIe * KapTrouku ans uHAMBUAYanbsHOH paboThr;
pecypchl * 33JaHHs U1 CaMOCTOATENbHON paboThl;
* TECT :
I 3Tan. AKTY2JIM3aus OHOPHBIX 3HAHUI yYaIUXCH
Liens nearenpHOCTH CoBMecTHas NeATeNbHOCTh
[TpoBepuTh ypoBEHD (DP/MN)

C(hOpPMUPOBAHHOCTH
TEOPETHUECKUX 3HAHHIA

1. OTBeTHTh HA BOMPOCHI yYalUXCS MO BHIMOIHEHHIO AOMAIIHEro 3aaHHs.

2. Pabora no kaproukam:

Kaprtouka I.

1. O6BACHHUTE, 4TO TakOE OTOOPAKEHHE TUIOCKOCTH Ha ceds.

2. JlokaxkuTe, YTO NapasuiesibHblil MEPEeHOC ABIAETCS IBUKEHUEM.

3. Touka M — cepennHa ctopoHsl BC npaBunbHoro TpeyronsHuka ABC, Touku N 1 K cHMMeTpU4Hbl TOUKEe M OTHOCUTENBHO MPAMBIX
AB u AC. Jokaxure, uto NK 1 AM.

Kaprouka 2.

1. Yto Takoe JBIXKEHHE MIOCKOCTH?

2. JlokaxkuTe, YTO OceBasi CHMMETpPHUS SBIISETCS 0T06pa>KeHueM [TOCKOCTH Ha cebsl.

3. Ha okpy»xHocTu ¢ uentpom O u pasimycom r oTMedeHa Touka 4. [Toctpoiite OkpyKHOCTD, Ha KOTOpYIO 0TOOpaXkaeTcs AaHHas
OKpY>KHOCTB IpH NOBOpPOTE BOKPYT TOUKH 4 Ha-60° no yacosoif crpesnke. Haiinure inHy oTpe3ka, COEAMHAIOIIEr0 TOUKHM NepPeceUeHHs
JIaHHO# U NMOCTPOECHHOM OKPYKHOCTE. :

Kaprouka 3.

1. Ha xakyio ¢urypy otoOpaxaeTcs MpH ABHXKEHHU orpe3ox‘?

2. JIokaxxuTe, YTO LeHTpalibHas CHMMETPHSA SBJISETCS ABHKEHUEM.

3. Hau paBHoOenpeHHbIi TpeyroasHuk ABC ¢ ocHoBanueM BC. [loctpoiite Touku D u E, Ha koTopble oToOpaxatotes Touku 4 u C npu

—

napajuiesibHOM nepeHoce Ha Bektop BC, u nokaxwure, uto AE = DB.
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Kaprtouka 4.
1. Ha kakyto ¢urypy otobpaxcaercs npu ABHKEHHH TPEYTrOAbHUK?

2. JIokaxure, YTO MOBOPOT IIOCKOCTH BOKPYF TOUKHU ABJISETCA ABHKEHHEM.

3. Touka nepeceveHus AUaroHase 4eTbipexyronbHuka ABCD sBiseTcs ero ueHTpom cummerpui. Jlokaxmure, uto ABCD — napanse-
JIorpamMMm

Il 3ran. CamocroaTeasHas pa6ora

Lenb nesrenbHOCTU

TectoBbie 3agauud, 3aaHUA /11 CAMOCTOATENBHOM paboTh

IlpoBeputs ymeHue
MPHMEHATb TEOPETH-
YeCKHe 3HaHHUA

Ha MpaKTHKe

1 1)3x-2y=0; 2)3x+2y=0; 3)2x+3y=0; 4)2x-3y=0; 5)x=0

(M) Vuammecs BbINOIHAOT paboTy Ha JIMCTOYKAX M CAAIOT YUYHMTEJIO Ha [TPOBEPKY .

1. FIoé;TpoﬁTe TYNOYroJbHbIH TpeyronbHUK ABC 1 ero 06pas npu napaiiensHOM MepeHoce Ha BEKTOP ;I—A?, rae AM — BoicoTa Tpe-
yrosjsHUKa (£B — tynoit). '
2. INocTpoiite poM6 ABCD u ero o6pa3 npu MoBopote BOKpYyT ToukH A Ha 100° npoTuB 4acoBoii CTPENKH.
_ . : Tect ‘
1. I1py CHMMETpPHH OTHOCHTENIBHO Hayana KOOpaHHAT Touka M(=3; 7) orpakaeTcs Ha TOUKY M) C KOOpAMHATAMHM:
DG 7 2) (3;-7); 3) (35T 4) (-7;3); 5) (75 -3).
2. ITp1 cHMMETpUH OTHOCHTENBHO ocH abcuuce Touka K (5; —11) otoGpakaercs Ha Touky K ¢ KOOpAHHATAMU:
D G; 11); 2) (-5;-11); 3) (<115 3); 4) (11;-5); 5) (=55 1),
3. [Ipu CHMMETpPHH OTHOCHMTENIBHO OCH OpPJMHAT Ha TOUKY M, ¢ koopauHataMu (—8; —2) oTobpakaeTcs Touka M ¢ KOOpAHHATAMMU:
(-2 8); 2) (-8;2); 3)(8;2); 4) (-2;-8); 5) (8;-2).
4. Tlpd cCHMMETpPHM OTHOCHTEJNIBHO Havana KOOpAUHAT npaMas 3x + 2y = 0 otobpaxaeTcs Ha NPAMYIO:

III >Tan. Pemenne 3agau

Llenb pearenbHOCTH

CoBMecTHas neATeNbHOCTh

COBepLUeHCTBOBaTb
HaBbIKH PELLICHUA
3aJa4

@on) -
1. Pemuts 3amaun Ne 1172, 1173, 1177, 1180.
2. [TonesHo obcyauth pelneHus 3agad Ne 1176, 1178

IV sran. Hroru ypoka. Peduexcusn

IesaTebHOCTD yUHTENA : JeATenbHOCTb yyaluxcs

(O/N)

— OueHuTe CBOIO paboTy Ha ypokKe.

(1) HomatuHee 3ananue: pewuts Ne 1170, 1171

— 3apaiiTe TpH Borpoca Mo TeMe ypoka
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Y pok 50. Tema: PEHUEHHE 3A/JAY I10 TEME «IBUKEHHE»

Henu geaTeIbHOCTH
YYHTENs

Cozaath YCJIOBHA AJ1A CHCTEMATH3aLUU TEOPETHUECKHUX 3HaHUH Mo HB)’LICHHOFI TEME, MOAIOTOBKH K KOHTpOJILHOFl pa60Te; cnocobcTBo-
BaTh Pa3BUTHKD YMECHHUA PCLIATh 38841 C NPUMCHEHUEM NBHXKCHHA

Tepmunsbl 4 noHATHS

OTo6pa>KeHue MNIOCKOCTH Ha ceﬁx, ABHXEHHUE, NMOBOPOT, HOHO)KHTQHBHBIFI yroJji noBopoTa, OTpHuaTeHbeIﬁ yroxa H‘OBOPOTa, LEHTp Mno-

BOpOTAa, HapaJIIIeJILHbIﬁ MICPEHOC, OCCBasi CHMMETpUs, LICHTpalIbHas CUMMETPpHUA

ILxagupyeMble pe3y bTaThl

_IIpeameTHble YMEHHSK YuuBepcaabHbie yaeOHble JeiicTBHS
VMeroT paboTaTh C reOMETPHYECKHM TEKCTOM, TOUHO H rpa- | Ilo3nasamenvHoie: yMEOT NPUHUMATH peLiCHHE B YCIOBHAX HEMOJHON M M30BITOYHOM, TOYHOM
MOTHO BBIP2XATh CBOU MBICITH B YCTHOH U MHCbMEHHOM Y BEPOATHOCTHOM HH(OPMALIMH; OCO3HAHHO BJIAACIOT JIOTHYECKHMH JEHCTBUAMHU ONpeaeseHus

peun

MOHATHH, 06061EeHHs, YCTAHOBIEHHS aHATOrHH, KIIACCH(PHUKALMH.

PezynsimugHele: NPUHUMAIOT M COXPAHAIOT LIETH ¥ 331241 Y4eGHOM 1eSTeNBHOCTH.
Kommynuxamusnvre: ymerot GopMyIHpoBaTh, apryMEHTHPOBATh U OTCTAMBATh CBOE MHEHHE.
JTuunocmuble: NPOSBIAIOT KPEATHBHOCTD MBIIUIEHHS, MHHULIMATUBHOCTD, HAXOAUMBOCTH, aKTHBHOCTb
NPH peLeHHH TeOMETPHUECKHX 3aJa4. '

Oprann3anas NpocTpaHcTBa

®opmbt paboThbl

OponTtansHas (P); uaauBuayanbHas (M)

O6pa3zoBaTeabHbIE
pecypchl

* 3ananus A1 GpOHTANBHOMN paboTh!

I 3Tan. AKTya/In3anmMs ONOPHBIX 3HAHHH YYalIuXCH

Llenb nesATenbHOCTH

CoBMeCTHas J€ATEIbHOCTh

CucremMaTH3upoBaTh
TeOpeTHUYECKHE 3HAHUA

(O/1)
1. K nocke BbI3BaTh yeThIpex yyauuxcs. Kaxxaplit X HUX FOTOBHT OTBETHI Ha BOMPOCHI.

— Kakoe oTobpaskeHHe MiockocTH Ha cebs Ha3bIBaIOT: 0CEBOH CHMMETpHEH; LeHTPaIbHOM CUMMETPHEH; napasjienbHbIM NepeHOCoM;
nosoporoM? [IpuBeaure npumepsl.

2. Pa6ora ¢ knaccom.

— Yro HaspIBaeTCA ABHOKEHHEM?

— [Nepeuncnure cBOHCTBA IBHIKEHHUS. _

— BepHo 51, uTo npu ABMXeHHH (Urypa oTobpaXkaercs B paBHYIO el purypy?
— Onpenenute, ¢ MOMOILBIO KaKUX NPe0Opa3oBaHHH MOXKHO NEpeBeCcTH:

a) gurypy Fi B urypy F;

6) burypy Fi B durypy F3;

B) burypy F\ B burypy Fy; h F
r) durypy F; B durypy Fi; 0 )
R) burypy Fi B purypy F3? ' F

Puc. 1
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II sTan. Pemienne 3aga4

Lenb nesaTesbHOCTH

CoBMecCTHasA AeATEIBLHOCTD

‘CoBepLUEHCTBOBATD
HaBbIKH pPELUIEHHUS 3a-
Ja4 Ha JBHXKEHHE

(®/H)

1. Peurute Ne 1181 Ha nocke M B TeTpanH.

2. PewnTs 3aaa4y: Ha IUIOCKOCTH AaHbl ABE NPAMBIE,
nepeceKaroluecs Moa yrjiom 45°. B pesynbrarte AByX
MOCJIEA0BATEABHBIX CUMMETPHIT OTHOCHTENBHO 3THX
NpAMBIX TOUKa 4 MEPEXOUT B TOUKY A', a Touka B —
B Touky B'. Haittu yron Mexxay npsameiMi AB u A'B’.
3. Pewuts 3agauy Ne 1179

1) ITocTpouM NpAMYIO @', CHMMETPHUYHYIO
MPAMOMN @ OTHOCHTENBHO TOYKH O.

2) ITocTpouM MpAMYIO ¢, TPOXOASLILYEO
yepes To4uKy O U TOUKY NepecedeHHs
npaMeiX @' v b — Touky M.

a Puc. 2
OtBeT: 90°.
Ne 1179. " D

. B,

K _E
S
2
4 D Puc 3

Pewenue: C

1) OcyuiectBuM napasuienbHblil nepeHoc ABSA Ha Bextop BC, ero o6paszom
6yner ACS\D.

2) Tak kak CCy LS4, o CCy L S\D.

3) Tak kak SA || SiD no cBoiicTBY napasuieNsHOro rnepexHoca, 3Hauut, CCy —
BbicoTa ACS|D.

4) Tak xak DD, L SB, to DD; 1 S§,C.

5) Tak kak SB || SiC no cBOHCTBY napaiiensHOro nepeHoca, 3Hauut, DD, —
BbicoTa ACS;D. v

6) BricoTa TpeyronbHHKa MepeceKkaroTes B OJHOM TOUKe, 3HaUMT, K — Touka
nepeceueHus BeicoT, S| E — Boicora ACS;D, 1o ectb S1E L CD.

7) Tak kak AB || CD, o SK L AB

III 5Tan. Utorn y

oka. Pediekcus

JleATeIbHOCTh YUUTES

JeaTenbHOCTb YYaILNXCst

(®/H)

— HazosuTe BUABI ABHXKEHH.
— 3akoHuHTE NpEANOKEHHE!

* Sl y3nan... '

« 51 Hayuuncs. ..

* 1 moHan, 4ro Mory...

* 'V MeHs MOJIYHHII0Ch. ..

(M) [oaroToBUTHCA K KOHTPONBLHOM paboTe: MOBTOPUTHL MATEPHAT ITyHKTOB
117-121 1 oTBeTHTH Ha BoOMpOCkl 1-17, ¢. 297; pewunTs 3aaaun Ne 1219, 1220,
1221, 1222
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Y pok 51. Tema: KOHTPOJIbBHASA PABOTA Nt 4

Ienn peATEILHOCTH
YYHTEIA

Co3pnarb YCIOBHA )11 MIPOBEPKH 3HAHUH, ymeﬂm‘/i U HaBbIKOB YYaUIUXCA 10 YCBOCHHIO U NPUMEHCHHUIO U3YUEHHOI0O MaT€pHaiia

TepMHHBI B HOHATHSA

OT06pa>KeHne MJIOCKOCTH Ha CCGX, ABHXKEHHCE, NTOBOPOT, NOJIOXKHUTESbHbIM yrojq noBopoTa, OTpl/lLlaTeJ]belﬁ YyroJ moBopoTa, HEHTP MNOo-
BOpOTAa, HapaJ'lJ'le.]'lebIﬁ NEPEHOC, OCEBasi CHMMETPU, LEHTPaJIbHaAss CUMMCETPUA

IlnannpyeMble pe3ybTaThl

IIpenmeTHBIE YMEHHUSA YHuBepcaabuble yyeOHbIe AelicTBHA

VYmMetor AE€MOHCTPHUPOBATh 3HAHWUE OCHOBHBbIX MOHATHHA, npH- Tloznasamenvnvie: [IPOBOJAT CpaBHEHHE, CEPUALHIO K K.HaCCH(bHKaUHIO Mo 3aJaHHbIM KPHTEPUAM.
MEHATD MOTYHCHHBIC 3HAHUA [UIS PELIEHUS OCHOBHBIX MU Ka- Peeyﬂﬂmuenbze: BHOCSIT HEOOXOAUMbIE KOPPEKTHBELIL B JIeiicTBHE Mmoce ero 3aBepLUCHHUA HA OCHO-
YeCTBEHHBIX 3a7a4, KOHTPOJIMPOBATbh NMPOLECC U pE3ynbTaT BE yq'era XapaKrepa CACJIaHHbIX OUJH6OK; OCYLUECTBJAOT CaMOaHaJIM3 U CAMOKOHTPOJIb.
y‘{66H0ﬁ MaTeMaTH4Y€eCKOMH lleHTeIIBHOCTP[ Komuyuuxamueubte: YUHTBIBAIOT pa3HbI€ MHCHUS U CTPEMATCA K KOOpAHHALMH Pa3IHIHBIX Ino-

3ULIMIA B COTPYHUYECTBE.
Jluunocmmuble: OCO3HAIOT BaXKHOCTh U HEOOXOOMMOCTb 3HAHHMMU /IS YeJIOBEKA

Opranu3anus NPOCTPAHCTBA

®opmbl paborsl

Hunusuayansnas (M)

O6pa3oBareibHbIe
pecypest

* 3ajaHus 1S KOHTPOJIBLHON paboTsl

I 3Tan. BolnoiHeHHe KOHTPOJIbHOH paGoThI

Llens nearensHOCTH

3anaHus 111 KOHTPOJIbHOU paboThi

1

2

[TpoBepHTh 3HaHHS,
YMEHHS U HaBbIKH

10 U3yYEeHHOMY Mare-
puaiy

")

Bapuant I
1. Tana tpaneuus 4BCD. Tloctpoiite dburypy, Ha KOTOpYIO 0TOOpaXkaeTcs 3Ta Tpanewus Npu CHMMETPUH OTHOCHTENILHO NPAMOH, CO-
nepxauieit 60KOBYIO CTOpPOHY AB.
2. Ise okpyxHOCTH ¢ neHTpamu O u O,, pajiMyChl KOTOPLIX PaBHbI, MepecekatoTcs B Toukax M u N. Yepes Touky M nposejieHa nps-
masi, napasiensbHas O;0) 1 riepecekarouias OKpyXHOCTb ¢ LeHTpoM O, B Touke D. Hcnone3ys napajienbHbli nepeHoc, JOKaKHUTE, YTO
yeTblpexyronbHuk O;MDO, 1BnseTCs napaiesorpaMMOoM.

BapuanrT II
1. Tana tpaneuus ABCD. [ocrpoiite ¢urypy, Ha KOTOpPYIO OTOOpaXKaeTcs 3Ta TpareLus Npu CHMMETPHU OTHOCHTENIBHO TOUKH, ABJIS-
toeiics cepeanHoit 60koBoit croponst CD.
2. Jlan wectvyronbHuk A4 14,434.454¢. Ero croponsl 4,4, n A, As, A2As v AsAs, A3As u AeA, nonapHo paBHbI Y MapajuiesbHBbl. Ucnons-
3ys UCHTPATbHYIO CHMMETPHIO, IOKaXHTE, YTO IMaroHasH AAs, A2As, A3A¢ IaHHOTO IWECTHYTOJbHUKA MEPECEKAOTCs B OJJHOH TOUKE.

Bapuaur III
1. lana tpaneuus ABCD ¢ ocHoBaHusamu AD u BC. Ilocrpoiite durypy, Ha kotopyto oTobpaxaercs 3Ta TparieLs MPU MOBOPOTE BO-
KpYr TOYKH A Ha yros, paBHbli yriy DAB, 1o 4acoBoi cTpeske.
2. Ha oxHoit cropone yria XOV otnosenst otpesku OA4 u OB, a Ha apyroit cTopoHe — otpeskd OM u ON Tak, uto OM = OA4, ON = OB.

Hcnonb3ys oceBy0 CHMMETPHIO, JOKAXKUTE, YTO TOUKA Mepeceuenns otpeskoB MB u AN nexut Ha Ouccektpuce yria XOV.
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Okonuanue maba.
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Bapuant IV
1. Maxa Tpaneums 4ABCD c ocHoanusMu AD u BC. TlocTpoiite ¢hurypy, Ha KOTOPYIO 0To6pa>KaeTcx 9Ta Tpaneuus npy napauiesbHOM

nepeHoce Ha BEKTOp AD.
2. Ha 6uccekTpuce BHELIHErO yria NpH BEpLIMHE C tpeyronbHuka 4 BC B3sta Touka M. Mcronb3ys oceByl0 CUMMETPHIO, TOKAXKUTE,
uro AC + CB<AM+ MB .

Il 3tan. Utor ypoka. Pedaekcus

JleATeNLHOCTD YUHTENA - ' JleATeNbHOCTh yYamuxcs

(O/H)

— UTO BBIIOHSIIM HA YPOKe?
— Kakwe 3aaHus BbI3BaIM 3aTpyAHEHHS?
— Kak olieHuBaeTe ¢Boio paboTy Ha ypoke?

(K1) domaliHee 3aaaHue: MOBTOPHTH MyHKTHI 27—28

I'JTABA XIV. HAYAJIBHBIE CBEJAEHHUSA U3 CTEPEOMETPUHA
Ypok 52. Tema: IPEIMET CTEPEOMETPUH. MHOI'OTPAHHUK

Ilennb peATeALHOCTH
YUHTeds

Cosnare ycnoBus Ul 03HAKOMJIEHHS y4aLIMXCH C HOBBIM Pa3/Je/ioM FEOMETPHH — CTEPEOMETpPHEIH, C FTEOMETPUYECKUMH TENAMU U HX
MOBEPXHOCTSAMH, JUISl pACCMOTPEHUS pa3iuYHbIX MHOFOTPAHHUKOB U O0YYEHHS HX H300DaKEHHIO

TepMHHBI H NOHATHA

CTepeomeTppm MHOTOrpaHHMK, 'paHu, pebpa, AHaroHab

IlnanHpyeMble pe3yabTaThl

IIpeaMeTHBIE YMEHHSA YHuBepcaibHble yueGHbIE NelCTBHA
YMeloT 00BACHATD, YTO TAKOE MHOTOTPaHHUK, €ro rpaHHu, Ilosnasamenvrble: UMEIOT NEPBOHAYANIbHBIE MPEACTABIEHHUA 00 HAEAX U O METOIAX MATEMATHUKH
peOpa, BepILUHBI, AUArOHAJIH, YTO TAKOE CTEPEOMETPHS Kak 00 yHMBEPCANBHOM A3bIKE HAYKK M TEXHHKH, O CPEJICTBE MOAEIMPOBAHHS SBJICHHIT U Mpo-

LECCOB; YMEIOT yCTaHaB/IUBATH PUYMHHO-CIIEACTBEHHBIE CBA3H, CTPOMTH JIOTHYECKOE paccyxe-
HHe, JeNaTh YMO3aKIo4eHHs U (GOpMyTUPOBATh BbIBOBI.

Pezynamusnuie: NpUHUMAIOT M COXPAHSAIOT LENTH U 3324 Y4eOHOM JesSTebHOCTH.
Kommynuxamugnuie: yMeroT GopMyIHpOBaTh, apFyMEHTUPOBATh M OTCTAUBATh CBOE MHEHHE.
Jluunocmible: NPOSABNAIOT KPEATUBHOCTb MBILLLTEHHS, HHHLIMATHBHOCTD, HAXOAYMBOCTb, aKTHBHOCTb
[pY pellleHUH reoMeTPHYECKUX 3a/1a4

Oprauun3anng NpocTPaHCcTBA

®opmbl paboThI

OponranbHas (P); usausunyansHas (M)

OGpa3oBare/ibHble
pecypebi

e FCOMCTPHHCCKHC Tela, PUCYHKH C HBOGPMCHHCM FEOMETPUUIECCKUX TETT

I 3Tan. AKTYaRH3a0Ms ONOPHBIX 3HAHUE Y4aUIHXCH

Llenb JACATCIIBHOCTH

CoBMECTHas JEATENLHOCTh

IlpoBecTu aHanu3
OLIHOOK, JOIYIIEH-
HbIX B KOHTPOJIbHOH
pabore

T@m)

1. CooBLUMTh pe3ynbTaThl KOHTPOIbHOM paboThl.
2. Pazobpath 3aa4H, BbI3BABIIHE HAUOObILIME 3aTPy AHEHHUS 4
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Tpoooncenue madn.

II 3tan. U3y4yenne HOBOro MaTepHaaa

Lens negrensHOCTH

CoBMecTHas NeATeNIbHOCTh

ITo3HakOMHTH C HOBBIM
pa3aciioM — CTepeo-
METpHEN; C reOMETPH-
YCCKHUMHU TECNAMH

(@)

1. HayanbHble CBeEHHA U3 CTEPEOMETPHH.

Marepuan myHkToB 122 1 123 pekoMeHIyeTCs H3/I0XKHUTh B BUJE JIEKLMH C IPUMEHEHHEM pa3H006pa3Hle WIUTFOCTPATHBHBIX CPEACTB
(nakatel, TAONUUBIL, PUCYHKH, pa3HOOOpa3Hble MOJEH reOMETPHUECKUX TeN).

— JTo cHX Nop Mbi 3aHUMAJIKCH TIAHUMETPHEN — H3Y4alli CBOMCTBA [UIOCKUX FEOMETPHUECKHX (GHUTYp, TO €CTb QUIyp, LETHKOM pacro-
JIOXKEHHBIX B HEKOTOPOii mtockocTr. Ho okpyxaroiue Hac npeaMeTsl B GONBLIKHCTBE CBOEM HE SBJIAIOTCA IIOCKMMH. JI1o60i peaib-
HbI} MpeAMET 3aHUMAEeT KaKylo-TO HacTh MPOCTPAHCTRA. :

— Pazpen reomeTpuu, B KOTOPOM M3Y4atOTCs CBOMCTBA PUryp B POCTPAHCTBE, HA3bIBACTCS cmepeomempueii. 3TO CJI0OBO NPOUCXOAUT
OT FPEYECKHX CIIOB «CTEPEO» — 0OBEMHBIH, NPOCMPAHCMBEHHbI U KMETPEO» — USMEPAMb.

— B crepeomerpuu Hapsxy ¢ NpocTeHIUHMH GUIypaMH — TOYKaMH, NPSIMbIMU U IUVIOCKOCTAMH — PaCCMaTPHBAIOTCA FEOMETPUUECKHE TeSa

M MX OBEPXHOCTH. [TpecTarneHne 0 reOMETpHYECKHX TeNax JaroT OKpY KatoLIKe Hac npeamMeTsl. Hanprumep, KpUCTailibl MMEtoT Gopmy
reoMeTPUUECKHX Tell, MOBEPXHOCTH KOTOPBIX COCTABJIEHbI U3 MHOrOYTOJIbHHKOB. Takue NOBEpXHOCTH HA3bIBAIOTCS MHO20ZPAHHUKAMU.

2. 3HaKOMCTBO C FEOMETPHUECKUMH Tenamu (KyO, Imap, LHIHHID). » :

— PaccMoTpHM mpocTeiiimii MHOrorpaHHHK — Ky6 (puc. 335 a, c. 300) v Monens Ky6a. Ckonbko rpaHeit, peGep U BepLIMH UMeeT Ky6?
— PaccmoTpuTe Apyrue reomerpuueckue tena: — wap (puc. 335 6), umnuHap (puc. 335 a). '

— Hasosure npeamersl, uMetouue gopmy wapa. (Taxyio sice gopmy umeen gyymbonshbiii Mau.)

— HazoBurte npeamersl, uMeroLLMe GopMy LUMauHapa. (Omy d)opmy umeem KOHCePBHas. banka.)

3. BeeneHHe MOHATHA 2panuybl TEOMETPHUECKOrO TeNa, ceKyujell RA0CKOCmu Tena, cevenus tena (puc. 336).

4. U300pakeHHe reOMETPHUECKHX TeN Ha yepTexe (puc. 337 a, 6, 8). Ha nocke u B TeTpasx ydaldecs BbITOJHAIOT PUCYHKH napasiie-
Jenumnena, MMpaMUabL, KOHyca, MAHHApA.

5. 3HaKOMCTBO ¢ MHOIMOIPaHHHUKOM.

— BcnoMHUM MOHsATHE MHOTOYTOJIbHHKA B [U1aHUMETpHH (puc. 338 a, 6). Ha Monenu npsMOyrojibHOro napajuiefenunena onpeaenum Kou-
4eCTBO rpaHeii, pebep, BepiunH. Dopmy NMpAMOYrobLHOrO Mapauiesenunena MMeroT KOpoOKH, KOMHATBL U MHOTHE IPYTHe MPSAMETHI.
MH0202paHHUK — 5TO IOBEPXHOCTB, COCTABJIEHHAs U3 MHOFOYTOJIBHHKOB M OFPaHHYHMBAIOLLAs HEKOTOPOE reOMETPUUIECKOE TeJI0. ITO
TeNIO TakXKe Ha3bIBAIOT MHOTOrPaHHUKOM (puc. 339 na c. 302).

Tempas0p cocTaBieH U3 YeThIPEX TPEYroAbHHUKOB; MO-IPEUECKU «TETpay — yentvipe.

Oxma30p coCTaBieH U3 BOCBMH TPEY rOJbHHUKOB; MO-IPEYECKH KOKTO» — GOCeMb.

MHOroyronbHHKH, U3 KOTOPbIX COCTaBNAE€H MHOTOIPaHHHK, Ha3bIBalOTCA €ro epanamu. [IpH 3TOM Mpeanonaraercs, YTo HUKaKkHue JBe
coceHUe MpaHHd MHOTOrpaHHUKa He JieXXaT B OQHOM MIOCKOCTH. [ paHAMH NpAMOYTOJIbHOIO MapajieNnenumnea ABIfoTCs NpsaMoyroJb-
HHKH, a FPaHAMH TETPad’Apa U OKTadapa — TpeyrojbHUKH. CTOPOHBI rpaHe Ha3bIBAIOTCA peGpamu, a KOHLBI pedep — epuuunamu MHO-
rorpaHHika. OTpe30K, COeAUHSIOLIMI [iBe BEPLUMHbI, HE MPUHAAJIeXKALI1E OAHON MPaHH, Ha3bIBAETCA OUA2OHA/IbIO MHOTOTPaHHHKA
(puc. 339, a).

MHororpaHHUKU OBIBAIOT 8bIRYKIbIMU W HegbinyKAbIMU (puc. 339 u puc. 340). Beinykblii MHOrOrpaHHHMK XapaKTEPH3YETCs TEM, UTO OH
pAacroioXKeH MO OJHY CTOPOHY OT MIOCKOCTH KaXMIO# ‘CBOe rpaHu
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Okonuanue maéa.

III 3Tran. Pemenune 3axau

Llem, OEATCJIBHOCTU

ﬂeﬂTeﬂbH OCTb YUUTENA

JlesTeNbHOCTD YYaIlUX s

Hayuuts pewats npo-
cTelIne 3aaauu
Ha MHOTOTpaHHHKH

(®/H) OpraHuzyeT AeATeNbHOCTD YHaLHXCS.

1. Petiuth ycTHO 3amaty Ne 1184 (6) u (B), HCTONb3ys MOOENH TET-
pasapa H oKTaszpa.

2. Pewurs 3anauy Ne 1188 Ha mocke u B TeTpansx.

Yunrens 06bACHSET MOCTPOEHHE CEYEHU napajienenumne/a niuoc-
KOCTBIO CHauaJla 1o pUCyHKy yuebHUKa (puc. 355 a, 6, c. 313),

a 3aTeM BbIMOHAET MOCTPOCHHE CEYCHHS Ha JOCKE; yyalHecs
CTpoAT ceveHue B TeTpaaiax. [lepea nocrtpoeHneM ceueHHs B TeTpa-
JIAX 3aIUCBIBAIOT CIIERYIOLIME NTPaBUIIa:

1) Uepes nrobpie ABe TOUKHU NPOXOAMT MpAMasi, U IIPUTOM TOJIKO
oJHa.

2) Ecnu aBe TO4kM NpsaMoi MpHHALIEkKAT ITOCKOCTH, TO BCK Nps-
Mas MPUHAIEKHT 3TOMH MIOCKOCTH.

3) Otpe3kH, MO KOTOPBIM CeKyLas MIOCKOCTh MepeceKaeT ABe Npo-
THBOMOJIOXKHBIE 'PaHH Napajiefendrena, napauielibHbl

Ne 1184. :
OTBgeT: 6) TeTpasap umeer 4 rpanu, 6 pedep 1 4 BepIUMHBI;
B) OKTasp umeeT 8 rpaneit, 12 pebep u 6 BepiinH

IV 3tan. Uroru ypoka. Peduiexcun

HCﬂTCJI bHOCTb YUUTEIIs

HeAaTenbHOCTh yyaumxcs

(D/N)
— C KaKuM pa3fiesioM reOMeTpUH MO3HAKOMHITHCH?
— Yro uzyuaer crepeomeTpus?

— YT0 Takoe MHOrOrpaHHHUK?

—~ HazoBuTte ero aneMeHTsbl

v \ (M) JomaluHee 3anaHue: M3yUUTh MaTepHan MyHKToB 122 u 123; pewnts 3a-

nady Ne 1188 (pazobpars noctpoeHue ceveHns napaieNenueaa miocKOCThIO
no yuebHHKy Ha ¢. 313, ucnone3ys puc. 356 a u 6; BBINOIHUTH MOCTPOEHHE
CEYEHHS B TETPALX)

Y pok 53. Tema: [IPU3MA. TAPAJUIEJIEITUIIE]X

Ileas genrenbHOCTH
yuHuTe s

Co3aate ycoBus U1 BBEJCHHS MOHATHI MPU3MBI M €€ 3IEMEHTOB, MPAMOH M HAKJIOHHOM NPU3MbI, BLICOThI TPU3MBI, NapasieienHmne-
Aa, NpsMOro U NpsAMOYTOBHOro NapaseNnendtnena, Ui 00y4eHns NOCTPOEHHIO MPU3MbL M MapaLieenuresa

TepMHHH H NOHATHH

1Tpu3ma, napajiesienynes, rpaiy, pedpa

Ilnanu PYEMBI€ DE3YJ/ILTATHI

HpellMeTHble YMEHHA

YHuBepcaJbHble YueOHbIe JeficTBHA

2

YMeroT 06bACHATB, YTO TAKOE MHOTOI'PaHHHK, ET0 rPaHH,
pebpa, BepLUMHbl, JHaroHATH, KAKOH MHOrOrpaHHHK Ha3bIBaeTCA
BbITYK/TbIM, YTO TAKOE n-yroJibHas MPH3Ma, €e OCHOBaHHUS,

TTo3nasamensnbie: UMEIOT NEpBOHAYANbHBIC ITPEACTABJICHHUA 00 uaesx u o METOAax MaTCMAaTHKH
Kak 00 yHuBepcaanOM AI3bIKE HAYKH H TEXHUKH, O CPEACTBE MOACIIMPOBaH s ABJICHUH U IMPOLIECCOB;
YMCIOT YyCTAHABJIHBATD MMPHUIHHHO-CJICACTBCHHLIC CBA3H, CTPOWUTD JIOTHYECKOE PACCYXJICHHE,
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[Ipodonxcenue maou.

1 2

Kakas Mpu3Ma Ha3blBac€TCA HaKIIOHHOﬁ, napajueanenuneaoM | A€jaTb yMO3aKItO4YCHUA U Q)OpMyHHpOBaTb BbIBO/JIbI.

Pezynamugneie: IPUHNMAIOT U COXPAHSIOT LETH U 3aa4y yueOHON 1eATeNIbHOCTH.
Kommynuxamuenusie: ymeror GopMynupoBaTh, apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHE.
JTuunocmHvle: IPOSABISIOT KPEATUBHOCTD MbILIJIEHHS, HHULIMATHBHOCTD, HAXOUYMBOCTb, aKTHBHOCTD
NPH PELICHHH FEOMETPHYUECKHX 3a/1a4

Opragun3anus NpocTpalcTBa

®opmbl paboThl

OpontanbHas (D); uHaAUBHIYyanbHas (H)

OG6pasoBaTenbHbIe
pecypchbl

» 3anaHus 18 GPOHTANILHON H UHAMBHYAJIbHOM paboThl

I 3Tan. AKTyaau3anus oNOPHBLIX 3HAHHI yyamnxes

Lens nedarensHOCTH

CoBMecTHas AesATENIbHOCTD

CucreMaTH3MpOBaTh
3HaHUA YYallHXxcs

(®) YcrHas pabora:

— Kakoii pa3aen reoMeTpHH Ha3bIBAETCS CTEPeOMeTpHe?

~ Yro paccMaTpHBaeTcs B CTEPEOMETPUH?

— Kakue noBepXHOCTH Ha3bIBAIOTCA MHOrorpaHHikamu? [IpuBeanTe npuMeps! MPOCTEHLIUX MHOFOrPaHHHKOB.

— Kakas rtockocTh Ha3bIBaeTCs CeKyllei MIOCKOCThIO reoMeTpUUecKoro Tena?-

— YTt0 Ha3bIBaETCA CeueHHEM Tena? o

— OOBACHUTE, YTO TAKOE MHOTOrPaHHHK; FpaHH, pebpa, BEpLIMHbI M JUaroHand MHororpaHHvka. [Ipuseaure npumMepbl MHOrOrpaHHHKOB.
(Vuumens nokasvieaen MoOenu pasiudHbIX 2e0MeMPUIeCKUx mei U MHO20ZPAHHUKOS, 4 yHaujuecs O0NXHCHbL Ha36aNtb UX.) )

I1 3tan. U3y4yenue HOBOro MaTepHaia

[lenb mesTenbHOCTU

CoBMecTHas JESTENBHOCTh

1

2

Beectu noustus
NpU3MBI U Mlapannerne-
nuneaa

(D) .

1) JlBe MIOCKOCTH Ha3bIBAKOTCH NAPALIEIbHBIMU, €CITA OHH HE HMEIOT OOLLMX TOYEK.

2) Jlse npsamble B POCTPAHCTBE HA3BIBAIOTCA NAPALIENbHBIMU, ECITA OHM JIEXKAT B OJHOM IUIOCKOCTH U HE MepeceKaroTCs.
Onpenenenue. B

B,
[pu3Moit (n-yronbHoit) Ha3bIBAETCS MHOrOIPAHHHK, Y KOTOPOTO ABE FPaHH — PaBHbIE A1-yrOIbHHKH
AyA... A, v By B,...B, (Ha3plBaeMble OCHOBAaHHAMH) C COOTBETCTBEHHO Mapajuie/ibHbIMH CTOPOHAMH,
a OCTAJIBHBIE 11 FPaHeH — NapasIeNorpaMMBl, Y KaXI0T0 3 KOTOPBIX ABE CTOPOHbI ABJAIOTCSA COOT-
4 BETCTBEHHBIMH CTOPOHAMH OCHOBaHHA.
1 7

Puc. 1.
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IIpooonxcenue maén.

DneMeHThI MMPU3MbL

Hazsauue Onpezeneitne - O6o3Havenns 4
P Ha Yeprexe eprex
OcHoBanus JlBe rpaHu, BJISIOIUMECS paB-

HBIMH MHOT'OYT'OJIbHHKaMH,
JIEXKALHUMH B napaJul€JIbHbIX

ABCDE, KLMNP

. . TIIOCKOCTAX
BokoBble rpaHu Bce rpanu, kpome ocHoBanuii. | ABLK, BCML,
Kaxnas 6okoBas rpaHb 0693a- | CDNM, DEPN,
TENILHO SABAETCA Mapasneno- EAKP
rpaMMOM
BokoBas nosepx- Cymma rrotnaneit 60KoBbIX Ssoc =S+t S,

HOCTb

rpaHei

ITonHas moBepx-
HOCTh

CyMMa ruiowiaeif AByX OCHO-
BaHHH M 6OKOBOH MOBEPXHOCTH

Sno.n= Sﬁox + ZSOCH

Bokoskle pebpa

OO6ume cTtopoHbl HOKOBBIX
rpaHeii. bokoBble pebGpa npus-
MbI MapajijieJibHbl ¥ PaBHBI

AK, BL, CM, DN, EP

ueHHUH 0bpa3yeTcs napauiesno-
rpamM, B TOM YHCJI€ €10 YacTHbIE
crny4au — pom6, NpsAMOYronb-
HHUK, KBaJpaT

Bsicora [TepneHaukyasp, npoBeneH- KR
o HBIif U3 KaKoH-HHOY b TOUKH
OJJHOTO OCHOBaHHS K IUIOCKO-
CTH APYrOro OCHOBaHHA
‘IuaroHanb npusMsl | OTpe3ok, cOe AMHAIOLIHIA 11BE BP
o BEPLUHHBI IPU3MBIL, HE MPH-
HaJyiexaliye oaHoH rpaHu
J1aroHanbHas [TnockocTk, Npoxoasias e-
MJIOCKOCTD pe3 6okoBoe pebpo mpH3MbI
Y AHaroHajgb OCHOBAHUA
JuaronansHoe [Tepeceuenne npusmel v ava- | EBLP
ceueHue roHanbHOM nuockoctH. B ce-
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[pooonycerue mabn.

[Ipamas npusma.

Onpenenenue. [Ipuzma Ha3biBaeTCs NPAMOIA, €CITH Bce €€ OOKOBbIE MPAHU ABJIAIOTCS

MpPAMOY FOIbHUKAMH.

BsicoTa npsmoii npusMbl paBHa ee 6okoBoMy pedpy.

IMpaBuabhas npusma. '

OnpeneneHnue. [Ipuzma Ha3piBaeTCs MPAaBUIBLHOI, €CITH OCHOBAHUAMM €€ CIIY)KaT NpaBUIIbHbIS

MHOTOYTOJIbHUKH U 60K0BbIe pebpa MepneHIUKyIspHbl K OCHOBAHHUAM.

B 3aBHCHMMOCTH OT 4HCNa YIIOB B OCHOBAHHM NPU3Ma Ha3biBa€TCs TPEYTONbHOM, YETIPEXY TOIbHOH,

MATHYTONBHON K T. A.

BokoBbIMH rpaHaMH Jr0O0H npaBuanou MPHU3MBbI CJIYKAT NPAMOYTONbHUKH.

ITapanaesenumnen.

Onpenenexnue. [lapannenenunen — npuamMa, OCHOBAHUSIMH KOTOPOH ABJIAIOTCA napannenorpawmu.

Tune! napannenenuneoa:

IIpamoyzoneueiii napannesenuned — 310 Napajiiesnenumnel, y KOToporo BCe rpaHH — NPAMOY FOJIbHUKH.
Puc. 3 F IIpamoin napannenenuned — 3To napajuieliennues, y Kotoporo 4 60koBbl€ IPaHU —~ NPAMOYTOJIbHUKH.

Ky6 — 370 npaAMOyronbHEIH napajuieNenumne]] ¢ paBHbIMM H3MepeHUsMH. Bee wecTs rpaHeii kyba — paBHble KBaApaThl.

OcHogHble 3n1emenmsl napainenenuneoaq:

JlBe rpaHu napainienenunena, He HMerLre ooLIero pebpa, Ha3bIBAKOTCS NPOMUGONONIOJICHBIMU, 3 UMEIOLLME oblIee pebpo — cuedicHbi-

mu. JIBe BepLUMHBI Napasuiesienunesia, He NpUHaIexaliue OJHON rPaHH, HA3bIBAKTCS HPOMUBONon0 cHbIMU. OTPE3OK, COEAUHSIOLUMA

MPOTHBOMOJIOXKHbIE BEPILHHBI, HA3bIBAETCS OUA2OHANbIO napannesenuneda. JIniHb! Tpex pebep NpsAMOyrojbHOro napasieiendnensa,

MMEIOLLMX OOLIHH KOHEL, Ha3bIBAIOT €ro U3MePEeHUIMU. Dy

Csoiicmea:

» [Mapannenenunes CAMMETPHYEH OTHOCHTENBHO CEpeIMHbI €10 AMaroHaIu.

+ Jlro6oii oTpe3ok ¢ KOHLAMH, MPHHAANEXALUMH TOBEPXHOCTH NapajuieNenunea,

MPOXOAALIMIA Yepe3 CepeMHy ero AMaroHalu, AeJUTCs €0 MONoaM; B HaCTHOCTH,

BCE AMaroHalIy napauiesienuqrnena nepecekaloTcst B OJHOH TOUKe U AEAATCA €10 NOMNoJam.

» [IpoTHBONexKaLMe rPaHH NapaUienenyneaa napauiebHbl U PaBHbI.

* KBagpat 1IHHbI AMAroHa | MpAMOY robHOro napa_lmenenune,ua paBeH CyMMe KBaZpaToB

N

A

TpeX ero U3MepeHui Puc. 4
III 3Tan. Pemuenne 3axau
Llens mesTenbHOCTH JeaTeIbHOCTh YUUTENA JesaTenpHOCTh YHaluXcs
1 2 3

Hayuurs pewars npo- | (O/H) v Ne 1185.

CTeHLIME 3a7a4U 1. Pewnuts 3aaauy Ne 1185. a) Yucno BepUIMH MPU3Mbl ONpeaesseTcs KOJUYECTBOM BEPUIMH MHOTOYTOJb-

Mo TeMe ' 2. Pemutb 3amauy Ne 1186. HHKa, Jie)Kallero B OCHOBaHUAX NMpu3Mbl. Tak Kak npu3Ma UMeeT JIBa OCHOBa-
3. Petuth yetHO Ne 1187, ncnonb3ys Mofeb HMUs, TO #-YroJibHas Npu3Ma MMeet 2n BepILMH (deTHoe Ynucao). Hanpumep:
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napajiienenunesa.
OTBeT: a) HeT; 0) HET; B) HET; I') 1; A) HET.

TpeyroibHas Mpu3mMa uMeet 2 - 3 = 6 BepLUMH; YeThHIpeXyroJibHas npu3Ma
umeert 2 - 4 = § BepHIMH; NATHYToNbHas pU3Ma UMeeT BepluH 5 - 2 = 10.

6) Yucno pebep npu3msbl paBHO cyMMe pebep ByX OCHOBaHMH MpU3MbI 1 60-
KOBBIX pedep MpU3Mbl, KOJTHHUECTBO KOTOPBIX OMpPeAenseTcs YUCIOM BEPLLIMH
MHOrOYroJIbHUKa, pacrojio)KEHHOrO B OCHOBAHHH MPU3MbI, TO €CTh H-YTrOJIbHAsA
npu3Ma UMeeT duciio pebep, paBHoe 2n + n = 3n kpaTHO 3.

Ne 1186.

[Tnotans 60KOBOH MOBEPXHOCTH MPAMOM MMPU3MbI paBHA CyMMe TUIoILafei ee
6okoBeix rpaneid. [lycts a, b, ¢, d... m — cTOpOHBI OCHOBaHHS MPU3MBI;

h — ee 60koBOE pedpo. '

VY npsimoit npu3Msl Bce 60koBble pedpa nepreH HKYASpHbI K MITOCKOCTSAM OC-
HOBaHUH, TO ecTb OOKOBbIE MPaHH — MPAMOYToJIbHUKH. [Lnomaap npaMoyrois-
HHKa paBHa MPOU3BENEHHUIO ero CMEXHBIX CTOpoH. Toraa:

Seéoxos =ah+bh+tch+dh+..+mh=h-(a+b+tc+d+..+m)=DPh,

rae P — nepumerp ocHoBaHus, h — 60KoBOE pedpo.

S60KOB NPAMON IPH3MBT Ph

i IV stan. Utorn y

oka. Peduekcus

JlesTenbHOCTh YUHTENs

JlesATeNbHOCTD YHaIUXCs

(@/¥)

— C KaKMMH TeslaMH MTO3HAKOMHJIMCh Ha ypoke?
— 3apaiite Tpu BoMpoca No TeMe ypoxka.
— CocTaBbTe CHHKBEHH K YPOKY

(V1) JoMaiuHee 3anaHie: U3YUHTb MaTepUat MyHKTOB 124 u 125; BBIMOJHHTE
pucyHkH (puc. 346 a, 6, 6) 1 3amKcaTh B TETPaAIX IOKA3aTeNbCTBO CBONCTBA
IMaroHanei napasuienenumnena; pewute Ne 1190 (6) u Ne 1234 (6)

Y pok 54. Tema: OFbEM TEJIA. CBOMCTBA IIPIMOYTOJIBHOI'O IMMAPAJLIEJEITAIIEA

Ifeau nesTebHOCTH
yunress

CO3,£laTb YCiOBHUA [JIA MOBTOPEHHUA MOHATHA MJIOWAAH IUTOCKHMX nburyp, BBEACHUA MOHATHIH obbema Te€na, €AUHHULl USMEPCHHUS 06BeMOB
TEJ, it H3YHYE€HHA OCHOBHBIX CBOIHCTB OOBEMOB H NpAMOYTIrOJIBHOIO napauienenyvrnena, O3HaKOMJICHHUA yHallluxcs ¢ [MPpUHUHUIIOM Kaga-
JILEPH, crocobCTBOBATh Pa3BHTHIO JIOTHYCCKOI'O MbIIIJIEHHA yYalllUXCs

TepMHHBI H NOHATHA

Tpu3mMA; napawienenunes, rpaHu, pedpa, 06beM, NpUHLMN KaBanbepu

Ilnannapyemble pe3yJbTaThl

IlpeavMeTHbIE YMEHHS

YHHBepcaabHBbIE YUeOHbIe A€l CTBHS
2

1

VYMetoT popMynrpoBaTh 1 060CHOBBIBaTh OCHOBHOE
CBOMCTBO JMaroHaieil npsaMoyrojibHOro napae/enunena,

Ilo3nasamenvHuble: YMEIOT BUAETh MaTeMaTHUECKYIO 334a4y B KOHTEKCTE MPobieMHO CUTyaumy,
yCTaHaB/MBaTh NPUYHHHO-CJIEICTBEHHbIE CBSA3H, CTPOUTD JIOTHUECKOE pacCy>xXAeHue, IeNaTh
YMO3aKHOUYEHHs! H hOpMYyTUPOBATh BbIBOJBI.

0OBACHATD, YTO TaKoe 00beM, U BHIBOAUTH (OpMYJITYy 00beMa
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1 2

C NMNOMOUBKO NPpUHLMIIA KaBanbepH

Pezynamugnuie: NPUHUMAIOT U COXPAHSAIOT LENH U 3aJa4u y4eOHOH 1eATeNbHOCTH.
Kommynuxamusnsie: yMetoT GOpMYIMpPOBATh, apryMEHTHPOBATH U OTCTAHBATh CBOE MHEHUE.
Jluunocmuvie: NPOABIAIOT CMOCOOHOCTH K 3MOLIMOHANBHOMY BOCTIPHATHIO MaTEMaTHUECKHUX
00BEKTOB, 3aa4, pellieH|H, paccyKaeHuH

Opraumaunﬂ MpocTpaucraa

Dopmel padoThl

®pontansHas (D); napuas (T1); unausuayanstas (M), rpynnosas (I)

OO0pa3oBaTenbHble
pecypcenl

» CnipaBouHBIi MaTepHan no npuHuMIy KaBansepu, dyeprexu 1is 3anad

I 31an. AKTyaau3anus ONOPHbIX 3HAHHI yYalHXCs

[enb neaTenbHOCTH

CoBMecTHas AeSTeIbHOCTh

8¢l

CucreMaTusipoBaTh
TEOpeTHYECKHE 3Ha-
HHA Ydaluxcs

(®N)
1. OTBeTHUTH Ha BOMPOCH! yUYAIKXCS MO AOMAIIHEMY 3a/1aHHIO. D, c
2. Ilposeputh peweHue yyamumucs 3agad Ne 1190 (6) u Ne 1234 (6). ' '

3. ITo roToBoMy YepTeKy Mapaiienenunesa Ha J0CKe OCTPOUTh CeUEHHE Mapaiienenurneaa Ave : B,
IJIOCKOCTBIO, MPOXOAALLEi Yepes: W//%(/

a) touku D, C u By,

6) Touku B, K u L, rae K — cepenuna pebpa A4, a L — cepeauna CC,. A %

(3aoaua No 1235 6 yuebnuxe na c. 328.)

-
-

. A * B
1 Puc. 1

Pewenue: p

a) [poeoaum otpesok CB), 3ateM cTpouM npsamyto DA, napamiensHyto CB). [Tapamnenorpamm CDA, By —
HUCKOMOE ceueHue (puc. 1).

6) o ycnoBuwo AK = K4, u C,L = CL. Tlposoaum otpe3ku KB u BL. Tlposoaum otpesok DL,
napauienbHbii oTpe3ky KB.

CoenuHseM otpe3xoM Touku K v D npuHamiexamie oqHoM miockocti ADDA,. Tapannenorpamm

KBLD) — uckoMoe cedeHHe (puc. 2)

II 3Tan. YueOHO-NO3HABATEALHAA JeATEIbHOCTD

Henpb gesrenbHOCTH

CoBMeCTHas OeATEeNbHOCTb

i

2

BeecTu nonsarue obbe-
Ma U BbIBeCTH (opMy-
Jy 1JIst BBIYHCTIEHHS
o6beMa npAMOyroJib-
HOrO Napajleenumnena

(®)

1. IloBTOpUTH MOHSATHE MIOLIAAH [UIOCKOH QHrypBbL.

2. BecTu noHATHE 00bEMa Tesla N0 aHAJIOTHH C MOHATHEM IUIOAAH TITOCKOH QHUryphl. 3a eAMHHLY U3MepeHHs 00beMOB MPUMEM KYO,
pedpo KOTOporo paBHO eqHHHLE H3MepeHHs oTpe3koB. Ky6 ¢ pebpom | cm HasbiBaeTcs KyOM4eCKHUM CAHTHMETPOM U 0603HauaeTcs
tak: | cM’. AHAJIOTHYHO OMpENeNAIOTCA KyGHUECKHI MeTp (M), KyGHuecKuii MHUJUTUMETP (MM’ )UT. A.




6€1

[Ipodoncenue maba.

2

3. [Ipouutats no y4eOHUKY TeKCT (¢. 306 u 308) v 3anucaTh B TETPaAIX OCHOBHbIE CBOMCTBA 00HLEMOB:

1) PaBHble Tes1a HMEIOT paBHblE OOBEMBI.

2) Ecnn Teno cocTaBieHo M3 HECKOJIBKHUX Tel, TO €ro 06beM paBeH CyMMe 00beMOB 3THX Tei (puc. 347): V = Vp+ Vo

4. Pa3obpatb no pucyHKy y4ueOHHKa (puc. 348) npunuun Kasansepu.

B XVII B. Hayaniach 3noxa HHTErpabHOr0 HCUKMCICHHS. MaTeMaTHKH BO3BPAILAINCD K 331a4aM O BHIUMCIEHUH MI0Waei KpUBOIH-
HEHMHBIX. GHUryp 1 06bEMOB «KPHBBIX» TEN, KOTOPLIMH TaK YCMELIHO 3aHUMANICS B APEBHOCTH Apxumen. FiHTepecoBacs 3THM BOmpo-
COM U MTa/IbsHCKMH MOHax bonasenTypa Kasanbepu (1598-1647). Ou 3anuman kadenpy MateMatuku B bonoHckom yHuBEpcuTeTe.

B nep"énurcxe C acTpOHOMOM W MaTeMaTUKOM I'. l'anuneem oHK 06CyxnanH pasHOOOpa3Hble MEXaHHUECKHE U MaTeMATHUYECKHUE MPo-
6r1eMbl, M B YaCTHOCTH MeTOJ «HeaenuMbIx». ['anuneii cobupaics, HO Tak ¥ He HanKMcall KHUry o6 3ToM MeToae. B 1635 r. Boliina KHU-
ra Kasanbepy «["'€OMeTpH, H3/I0KEHHAS HOBBIM CIIOCOGOM IPH MOMOILHM HEAENUMBIX HacTeii HEMpepBIBHBIX BEJHUHHY.

[Ipu BBIMKCIEHHUH ITOWIANEH MHOTOYTOIbHUKOB OBIBAET M0JIE3HO NPE0OPa3oBbIBaTh GUIypI, HE MEHsS HX TUIOLLALEH, HANpUMep, pas-
pe3aTh Ha YaCTH M COCTaBIIATh HOBbIE. Tak MOXXHO NMpeobpa3oBaTh APYT B ApYra TPEYroiabHUKH C PABHBIMH OCHOBAHHAMM U BBICOTAMM.
MoxHo 1M aHasoruuHbeIM 06pa3zom npeobpa3oBbiBaTh KpHUBONHHeHHbIE HHUrypbI? KaBanbepu npeacrabiser
ux cebe COCTOAIMMH M3 6ECKOHEUHO TOHKUX MapajleNbHbIX MIOCKUX CIOEB — «HEXETHUMBIX» HIIH «HUTEH»
(puc. 3) ¥ yTBEPXKAAET, YTO TIOIIAAL HE MEHSETCS TPH CABUIaX ITHX CJIOEB APYT OTHOCHTENBHO JAPyTa.
HHaue, npuHumn KaBanbepy COCTOHT B TOM, YTO €CJIH Nepeceub QUIypy ceMeHCTBOM BCeX MPSAMBIX, Mapas-
NeNbHBIX 33JaHHOH, TO JUIKHBI [epeceYeHi MONHOCTRIO OMNpeaenT rowanb Gurypsl. B uactHocTH, eciu
Y ABYX (UIyp 9TH JUMHbBI COBIAAAIOT, TO OHH paBHOBEIMKH. CTpororo 060cHoBaHHUs cBoero npuxumna Ka-
BA/IbEPH HE J1aJl, HO PACCMOTPET €70 MHOMOYHC/IEHHbIE IPUMEHEHHS. Hanpumep, Ha OCHOBE 3TOro MpUHLUMNA
JIETKO BblBOI[HTCSl PaBHOBEJIMKOCTh TPEYFONbHUKOB C PABHBIMH OCHOBAHUAMH U BbicoTaMH. OIHO U3 CaMbIX
YAMBHTE/bHBIX MpUMEHeHUH npuHuKna KaBanbepn npuHauiexxut ¢paHiyy3ckoMy MaTemaTHKy XK. Po6epsaito (1602—1675), koTopbiit
HaweT MIoIaxb CErMEHTa, OrPaHMYE€HHOTO OJHOM apKoM UMKJIOMBL. B Ka bl MOMEHT BpemeHu Pobepaaib mpoeKkTHpoBal TOUKy,
JABHTAIOIyOCS M0 LMKIIOM/IE, HAa BEPTHKANIbHBIH AnaMeTp Katsauerocs kpyra. [Tomyyanace HoBast kpuBas, kotopyto PoGepsanb HasBan
CHyTHULEH UMKIOHIbI (puc. 4 a). Ho MoToM BBISCHHIIOCH, YTO 3TO CHHYCOM/IA, U 3TO O6bUT0 nepeoe (1634) noseneHue ee B MaTemartHke! -
[Lnowanp nox apkoit CHHYCOMbI JIETKO BBIYUCISETCS MMPH NOMOLIM Nepexoaa

K PaBHOCOCTaBJIEHHOMY C HEM [IPAMOYTOJbHHUKY [UIOLWALBI0 27 (puc. 4 6).
Kaxxaas u3 ocTaBUIMXCS ABYX QUIYp, KOTOPbIE Ha3bIBaIH JienecTkamu PoGep-
BaIs, o npuHuUKny KaBanbepy paBHOBeHKA BEPTHKATBHOMY MONYKpYTY,

TO ecTb 00Ll[as MIoWaabs paBHa 37.

Ewe 6onee sdpdpexripen npuHuMn KaBanbepH npH HaxoxaeHuu o6beMOB Tell.
OH cOCTOMT B TOM, UTO OOLEM Tes1a ONpeAeNIeTCs UIOLAIAMU €ro MepeceyeH it
«BCEMH IUIOCKOCTAMHY, Mapa/uieSbHbIMH HEKOTOpO#t 3ananHoit. OTcloaa cheayer
TEOpPEMa O PaBHOBEJIMKOCTH MMUPaMHUJL C PABHOBEIMKMMH OCHOBaHHSIMH M PaB-
HBIMH BBICOTaMHM, a 3TH UPaMUJBI, KaK PABUIIO, HE PABHOCOCTABJIEHBI.

6 Puc. 4




41

ITpoodonxcenue maobn.

2

Ha 3T0ii TeopeMe ocHoBbIBaeTcs dopmyna ans o6bema nupamubl. Ouesb yao6eH npuHuun Kasanibepu v 18 nosnyuends Gopmyst o6b-
€MOB KPYTJIbIX TeJl, CKaXKeM uiapa. Brumem B KpyroBoii LHIIMHAP paguycoM r U BbIcOTOH 2 wap. Tesno, SBisioLieecs JONOJHEHHEM 11a-
pa a0 uMnHHApa, o nprHUMITy KaBanbepu paBHOBENIHKO TeJly, COCTaBIIEHHOMY M3 IBYX KOHYCOB, TOCTPOCHHbIX Ha BEPXHEM H HHXKHEM
OCHOBAHMAX LUMJIMHJpA C BEPIIMHOM B ueHTpe wapa. OTciofa cieayer, 4To:

Vzinr3
3

HarerpanbHoe HCUMCIEHHE COAEPXKUT OOIME METOBI TS BHIYMCIIEHHS TIOLanel 1 06beMOB, MPUYEM TaM, IIe PUMEHEHHE TTPHHLIH-
na Kapanbepu Tpe60oBao HECTaHAAPTHBIX NOCTPOEHHIA, K ycreXy NPHBOAAT CTAHAAPTHbIE BLIYMCIEHUS, H NOCTeNneHHo npuHuun Kasa-
nbepH oToLes B 061acTh. ucTOpHH. OHAKO, MOCKOJIbKY M0 NpUHLMITY KaBajibepH J1€rko BIYHCIISAIOTCS BCE KLUKONBHBIE» 00bEMBI

H IJIOUIA/IH, HEOIHOKPATHO NpeIaranoch NPHHATH NpUHUMN KaBansepu B IKONBHOM reOMETPHH 33 aKCHOMY.

5. Korza Mel roBopuM 0 pasMepax KOMHaThl, UMetoLleil GopMy NMpSMOYroabHOro napajuieNenunena, ToO O0bIYHO YIoTpebiseM clioBa
«IUTHHAY, «LIMPHHA» U «BBICOTa», UMEA B BULY JUIMHBI TpeX pebep ¢ oblueit BepiunHoi. B reomeTpun 3TH TpH BEJIMUHHBI 00 BEIUHAIOT-
s OOLIMM Ha3BaHHEM: H3MEPEHHS MPAMOYTOJIBHOrO Napasenenunena (puc. 349, c. 309).

6. Y npsMOyrosibHMKa /1Ba M3MEPEHHS — JUTMHA U WHPHHA. [TpH 3TOM, Kak Mbl 3HaeM, KBaJIpaT JHarOHAIH MPAMOYTONLHUKA PaBeH
CYMMe KBaJIpaTOB JBYX €ro uaMepenHii (o teopeme Iludaropa ans npsMoyronbHuka). OKaspIBaeTCs, YTO aHAIOPHYHBIM CBOCTBOM
obnanaer ¥ MpAMOYroJbHBIH MapajUieNnenunen: KBapaT AHaroHalyd NPAMOYTOJIBHOTO NapajuieNnenueia paBeH CyMMe KBaJpaToB Tpex
ero usMepeHui. (Hcnonv3ya puc. 349, nposecmu doxazamenvcmeo 3mozo ceoticmea; puc. 349 3apanee navepmums na 0ocke.)
Jloka3aTenbCTBO 3anucaTh Ha OCKE U B TETPaIAX:

AC = AC* +CCY,
AC* = AB* + AD?,
CC, = BB, = AA,, cnenosatensio, AC? = AB*> + AD* + AAE.

7. Eme 01HO CBOHCTBO MPAMOYTOJILHOIO Napainenenunena. Mpl 3HaeM, YTO IUIOLUA/b NPAMOYTOJILHUKA PaBHA IPOM3BENCHHIO €r0 U3-

' MEpEHHH. AHAIOTHYHO 06bEM NPAMOYTO/ILHOTO Mapajuieienumneaa paBeH NPOU3BEAEHHUIO TpeX ero H3MepeHuil.

V=a-b-c
Jlna nokasaTenbcTBa 3TOro YTBEPKACHHS BOCMONB3yemcs NpuHUKNoM KaBansepu (npouumanis dokazamenscmao no yuebHuxy
na c. 309-311, ucnonvzysa puc. 350). .
8. B npamoyronsHOM NapaieNienuesie ¢ H3MEpeHHIMH a, b, ¢, U300paxkeHHOM Ha pucyHke yyeGHHKa (puc. 350 6), mowans S oc-
HOBaHHUA paBHa ac, a BeICOTa h paBHa GokoBoMy pebpy: A = b. [ToaToMy opmyny V'=a - b - ¢ MoXxHO 3anucars B Buae V'==S- h,
TO €CTb 06BEM NMPAMOYTOIEHOrO NapasuIeNenHneaa paBeH NPOU3BEIEHHIO MUIOLIAAH OCHOBAHHS Ha BBICOTY
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III 3Tan. Pemenue 3apau

Llenb neaTensHOCTH

JeAaTenbHOCTE YUHTeNs

HCHTCHBHOCTB y4damuxcs

(®/H) OpraHusyeT JeATeNbHOCTh y4alIKXcs.

1. Pewunts 3anavy Ne 1193 ().

2. Pewnts 3apauy Ne 1193 (6) (camocmoamenvro).
3. Pewunts 3anady Ne 1194 Ha nocke u B TeTpansx.
4. Petuntsb 3ama4qy Ne 1195.

5. Pazobpats no y4eOHUKY pelreHHe 3anaum Ne 1198
(c. 315, ucnonwv3ys puc. 357). 3anucarte B TETpaafX:
«O06beM MPU3MbI PaBeH MPOH3BEAEHHIO TUIOLLAIH
OCHOBAHHS Ha BBICOTY».

6. Pewunts 3ana4y Ne 1197 (yuyumene ob6vacusem pe-
wenue 2a0avu)

Ne 1193 (B).

Pewenue:

a=+39; b =7; ¢ =9. Haiitu aquaronans d.

& = d + b’ + ¢’ (cBOMCTBO AMATOHAIN PAMOYTOBHOTO napajuienenumnena).

= (V39 + 72+ 92 =39 +49+ 81 = 169;d = 13.

OreeTt: 13. c
1
Ne 1197. ~ 101
B /:\“
1 K E X A4,
II I2 \\
’ 1 A
II : \\ 4
’ |C Ay
e "=y D
oy PETE ide
l’ o e A
k Puc. 5
uc.
B X
Pewenue:
AC,; =13 cm; BD =12 cm; BC, = 11 cm. O603Ha4MM H3MepEHHS NPAMOYTOJlb-

HOro napanienenunena x, y, z. [Ipumenum teopemy Iudaropa:

1) Jins AABD umeem x* + 37 = 127 (1).

2) Ilns ABCC, umeem y* + z* = 117 (2).

3) [o cRoitcTBY AMAaroHa y NPSMOYrONBHOrO Napajuienenyriesa MMeemM

1+ +2=13203).

4) ToacraBum B paseHcTBo (3) paBencteo (1), monyunm 122+ 22 = 13 orciona
22 =132-12% tormaz=5;z=5.
5) [oacTaBuM B paBeHCTBO (2) 3HaueHHe z = 5, Haiinem ) + 52 = 117

Y =121-25=96;y= /96 = 46

6) [ToacraBuM 3HaYeHKE y* =96 B pasencTBo (1), nomyuum x° + 96 = 144;
=144 -96=48;x= 48 ;x= 43

7) Haiizem o6bem: V=x -y - z= 443 - 46 - 5= 24042 (cu’).

Otsert: 24042 cM’

<
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Oxonvanue mada.

V sran. Utorun ypoka. Peduexkcus

JesrenbHOCTb YUHUTe A ﬂeﬂTeﬂbHOCTB ydauxces

(D/N)

(M) domaiuHee 3aqaHme: W3y4uTh MaTepyal myHKToB 126—127; caenats vep-

— O6bsacHUTE, KaK U3MEPSIOTCS 00bEMBI Tedl. Tex (puc. 357) v 3anucarh B TeTpansax peuieHue 3agay Ne 1193 (a), 1196, 1198

— Copmyupyiite oCHOBHBIE CBOKHCTBAa 0OBEMOB.

— ObmwacHute, B 4eM 3aKitovaercs npuHuun KapanbepH.

— YT0 Takoe U3MepeHHs NPSIMOYIrObLHOro napauienenydnesa?

— Chopmyupyitte CBOACTBO AHArOHANM NPAMOYTrOJIBHOrO Napajuieienunesa.
— Yemy paBeH 00beM MPSAMOYroJbHOrO Napajienenunena?

— QlieHHTe CBOIO paboTy Ha YpOKe

Y pok 55. Tema: IMPAMHUJIA

enn neTEJIbHOCTH
yuuTenas

Co3parh yCIOBUS AT 03HAKOMJIEHHS Y4alUIMXCsl ¢ MMPaMUIOii (ee OCHOBaH s, GOKOBbIE MPaHH, BEPIIMHBI AKpaMHABI, O0KoBbIE pebpa
MUPaMHUIbl), ONIPeIeNiEHUEM MTPABUIILHOM NMPaMHUIp], anodeMbl TUPaMUIBIL, Ui BbiBeaeHHs GopMyJibl oObema MHpaMUabl; CAOCO6-
CTBOBAThb PA3BUTHIO JIOTHYECKOrO MBILLTEHHUS

TepMHHDBI ¥ NOHATHSA

IMupamupaa, rpanu, pebpa, npaBuIbHas nupaMuia, anodema, o0beM MUpaMuibl, TETPAIP

Il1aHupyeMble pe3y/bTaThl

IIpeaMeTHBIE YMEHHSI YHuBepcajJbHble yueOHble JeHCTBHS
VYMerT 00BbACHATh, KaKOH MHOTOPaHHUK SBJISETCS Ilosnasamenvrvie: YMEIOT BUAETh MAaTEMaTHYECKYIO 3aiaUy B KOHTEKCTE MpOOIEMHON CUTYaLMH.
MUpPaMHIOH, YTO TAKOE OCHOBaHHe, anogemMa, Kakas Pecynamugubie: yMeloT ycTaHaBIUBATh MPUUHMHHO-CEACTBEHHBIE CBA3H, CTPOUTH JIOrHUYECKOE
n1MpaMHaa Ha3bIBa€TCs MPaBHIBHOM paccyxJeHHe, JeaaTh yMO3akItoUeHHs 1 GopMyaHpoBaTh BbIBObI.

Komvynurkamusnsle: yMetoT GOpMYJTHPOBATh, apryMEHTUPOBATh M OTCTAUBATh CBOE MHEHHE.
JTuunocmuvle: NPOSIBIIAIOT COCOOHOCTD K 3MOLIMOHATIBHOMY BOCIIPHATHIO MaTEMATHYECKHUX
00BEKTOB, 3a/a4, pelleHHid, paccyKaeHHH

Opranmauun IpOCTpaHCTBA

Dopmbl paboTsl

OpoHTanbhas (P); unausuayansHas (M)

O6pa3oBaTe/bHbIE
pecypesl

* Mogenu nupamua

I9Tan. AKTyaau3anmusi ONOPHBIX 3HAHMH yYamIuXcs

Lenb nesTenbHOCTH

CoBMecTHas JIEATETBLHOCTD

1

2

Bb1sBUTE YpoBeHb
chOpPMUPOBAHHOCTH
TEOPETHUECKUX 3HA-
HHI yyalmxcs

(D)

— Yro Ha3bIBaeTCA NPU3MOIA? MpAMOii NpU3MOIii? NpaBUIbLHOK NpU3MOK?

— O6BsicHUTE, YTO TaKoe napajuienenunes? Jlaite onpeneieHue NpsMoro napauienenyneia, npamMoyrojibHOro napauenenumne/a.
— ChopmyupyiiTe CBOHCTBO HeTbIpeX AWMAroHaseil napauienenunesa.

— ChopmyaupyiTe OCHOBHbIE CBOHCTBA 0OBEMOB.
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IIpoodonscenue maba.

— Yro Takoe H3MepeHUs MPAMOYTolbHOro Napauienenunena’?

— CdopMynupyiTe CBOHCTBO IHAroHaIM MPAMOYTOJLHOrO Napajuienenunena.
— Yemy paBer 06bem Ky6a? O6bem NpAMOYrobHOro napasuienendnena’?

— Kakoit popmynoit Bbipaskaercs 06beM NpU3MbI?

[IpoBepka peieHHs 3agayuu Ne 1196

II sTtan. YueOHo-nmo3HABATEILHAA AeATEJIbHOCTD

Llens nesTenbHOCTH

CoBMecTHas JACATCIIBHOCTb

BeecTu nousaTHe nu-
paMupbl, HAYYHTD ee
CTPOMTb; 3aMUCaTh
dbopMyny anst Haxoxk-
JeHus obvema nupa-
MHBI

(D/N)

1. Yyauuecs caMocToATeNbHO H3yHaloT MaTeprai myHkra 128 «Ilupamuaa» no yuebuuky (c. 311-313).

2. YuuTesib Ha MOZIENAX Pa3IMYHBIX MMUPAMU]L OOBACHAET y4alMMCA, YTO TAKOE MUPaMM/A, OCHOBaHHE MMUPAMU/Ibl, GOKOBBIE FPAHU MH-
paMHbL, BeplUMHA NMpaMuabl, 60KOBbIe pebpa MUpaMHIBI.

3. BBoguTCs HOBOE MOHATHE: TPEYTONBHYIO TUPAMUJLY HACTO Ha3biBAIOT MEMpPaIOpPoMm.

4. Ha pocke U B TeTpasix CTpoATcs H3o0paskeHUs MUpaMUAbL; MPOBOAATCS BbICOTA MUPAMHUABI U anod)ema (puc. 353).

5. B Terpansx yuaugiecs 3aruchlBalOT ONpEaeIeHHS:

a) OTpe3oK, COeAUHAIOIUA BEPLIHHY MUPaMHUIIbI C INIOCKOCTBIO €€ OCHOBAHHS U MEPHEeHANKYIISAPHBIN K 5TOH IJIOCKOCTH, HAa3bIBaeTCs
8bICOMOT NUPAMUODL.

6) [Tnupamuna Ha3bIBaETCA NPAGUILHOI, €CITU €€ OCHOBAHHE — NPaBWIbHbI MHOTOYTOJIbHUK, 8 OTPE30K, COEAMHS FOMHIA BepumHy nupa-
MHJIbI C LIGHTPOM OCHOBaHHS, BIISETCS €€ BBLICOTOIA.

B) BbicoTa 60k0BOIi rpaHH MpaBUIbHOM MMPaMU/bl, NPOBEJEHHAs U3 €€ BEPLUHHBI, Ha3bIBACTCA AnOpeMoil.

. 1
6. Beoqurcs dopmyna: obvem nupamudsr paBeH OJHOM TPETH MPOM3BEACHHS IIOIIARH OCHOBAHHUS HA BBICOTY: V = 3 Socn.” B

III >ran. Pemenue 3axau

Lenp aeareasHoCTU

JleATeNnbHOCTh YUUTENs JeATensHOCTb YHaIuXcs

1

2 3

COBepLUeHCTBOBaTb
HaBbIKH PCLUCHUSA
3agay

6. Petunts 3anauy Ne 1241

(®/H) Opranusyer paboty y4amuxcs.

1. PetunTsb 3amauy Ne 1201, ucnonssys Moaens TeT- Ne 1201.
pasapa (ycmuo). Her.

2. Peututs 3amauy Ne 1202 (a) Ha nocke W B TeTpagax. | Ne 1202.
3. Pewuts 3amauy Ne 1203 camocroarensHo. (3amem | Pewenue:

IIpsimas MN npuHaiexut mnockocty BCD,
KOTOpas NepeceKaercs ¢ mIockocTbio ABC

no BC. Tlpoagomxum BC no nepeceyeHus

¢ npsamoit MN B Touke X. Touka X npUHamnexHIT
y npssMoit MN, u nnockoctd ABC, Tak Kak
TO4Ka X JIHUT Ha mpsaMoii BC, npuHamiexalueit
niockoctTu ABC.

no 20MOBOMY HepPmedcy Ha OOCKe npoeepﬂemm no-
CcHIpOeHue ceveHus).

4, Pewuutsb 3agauy Ne 1204. (Pewenue obvacusem
Yuumenb, NPUBNIEKAs yHaujuxca Kk 06cyicoeHuio no-
CMpoeHus cevenus.)

5. Pewnts 3amauy Ne 1206.
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Ne 1203.
Pewenue:

Io ycnosuto M4 = NA. TlpoBonum otpe3ok AL,
TaK Kak TOUkH L 1 A npuHaaiexar oaHOH
nnockoctd MNL. TIposoaum otpesok AK,

TaK KaK Toukd K ¥ 4 npuHagiexar oJHOH
rutockoctH MKN. Uckomoe ceuenue —
TpeyroisHuK AKL.

Puc. 2
Ne 1204.

Pewenue:

1) [poBonum npsamyto MN, npogomkaem AB fo nepeceueHus ¢ npsmod MN
B TOUKe X.

2) Touxa X npuHagnexut nnockocti ABC, u Touka K NpUHAaANEKHT MII0CKO-
ctu ABC, Toraa npooaum npamyio XK, nepecekarouyto npsmbie BC u AC

B Toukax P 1 H COOTBETCTBEHHO.

3) [Iposoaum orpesxku MP, NH v PH. Yerbipexyronsiuk PMNH — uckomoe
ceyeHHe.

Ne 1206.

Pewenue: v

Haikinem cymmy rutouiazneit 60koBbIX rpaHeii npaBUibsHOM mupaMuibt. Tak Kak
rpaHsMH OOKOBBIMH MPaBUILHON MUPaMK/Ibl ABISIOTCS PaBHbIE paBHOOEpEH-
HbI€ TPEYTOJIbHUKH U TUIOIAAb TPEYroibHUKa paBHA, TO CyMMa IuioLaiei

1
BCEX TPECYrOjIbHHUKOB paBHa 5- ca-l- h, raA€ a — CTOpOHAa OCHOBAaHUA MpaBHJIb-

HOH nUpaMHIbl, # — KOJIMYECTBO CTOPOH OCHOBaHMs, [ — armodema.
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%a-n'l= %(an)l;‘—;— Pl

3Ha4uT, Miolaxs 60KOBOI MOBEPXHOCTH NPaBUIBHOR MUPaMUABI PaBHA:
1
= —Pl.
2

Ne 1241.
s Pewenue:
AD=5m,AB=4M,BD=3m,SH=2Mm.
Sass = Scsp; Sesc = Sasp

y SB=SH®+BH® = \[4+2,25 =2,5 m.

B A4ABD: AD* = AB* + BD?, crepioBaTesbHO, OH MpSIMO-
Yro/bHEI# ¢ NpAMbIM yriioM ABD.

U3 A4BH 1o Teopeme IMudaropa: AH =V AB> + BH? = \[16+2,25 = J18 25 ;

AS =JAH? + SH? =[1825+ 4 = (22,25 .

S i = %J(AS +SB + BA)(AS + SB — BAY(AS + BA—- SB)(SB+ BA~ AS) .

‘B

Spec = %\/(BS +SC + BC)(BS + SC — BC)(BS — SC + BC)(SC + BC - BS) .
S pep =2 Spusp = 2-%)43-31).

S =S 1pcp + 2 pusn + 2Sausc = 2434 +22

IV sTtan. Hrorn y

poka. Pediexcus

JeATeIbHOCTh YUUTENS

HeATenbHOCTb Y4aluxcs

(®/N)

— OueHute cBOK paboTy Ha ypoke.

— Yt0 A1 Bac OKa3anoch Haubosee CIOXHBIM?
— 3apaiiTe TpH Borpoca Mo TeMe Ypoka

(M) HomaliHee 3aaaHHe: H3yUUTh MaTepUas MmyHKTa 128; MOBTOPHTH NYHKTHI
122-127; oTBeTuTs Ha Bonpockl 1—14 B yuebHuke Ha c. 327; peluts 3aga4u
Ne 1202 (6), 1211 (a), 1207
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Y pox 56. Tema: HUJIUHIP

ue.ﬂb ACATCIbHOCTH
YUHTEAA

Co3parb ycinoBus JUis BBEAEHHUA MOHATHH LWIMHIPA, UMIHHIPHUYECKOH MOBEPXHOCTH, 00pa3yrolIMX LIMITMHAP, A4 J0Ka3aTeNbCTBa
TeopeM 06 oObeMe LIMITHHAPA, O MIOLIAAH GOKOBOM MOBEPXHOCTH LMIHHAPA, 1/ 00YUEHHUs! IPUMEHEHHIO 3THX TEOPEM NPH pELIEHHH
3aja4

TepMHﬂbl H NOHATHHA

Ocb UHAKHApA, ero BHICOTA, OCHOBAHUS LMIIHHApPa, o0pa3yrolas, 60KoBas MOBEpXHOCTh

Ilnanupyemble pe3yabTarhbl

IIpenmMeTHbIC YMEHUS YHuBepcaibHbIe YieOHbIe JeliCTBHS
VMeroT 00BACHSATL KaKoe TeNI0 Ha3bIBAETCA LUMIIHHAPOM, UTO | J1o3HasamenbHble: YMEIOT BUIETh MATEMATHUECKYIO 3a/1a4y B KOHTEKCTe NpobneMHON CUTyallHH,
TaKoe €ro Ocbh, BLICOTA, OCHOBaHUs, OOKOBas MOBEPXHOCTbD, YCTaHaBIMBATh MPUYUHHO-CIAECTBEHHbIE CBA3H, CTPOUTD JIOTHYECKOE pacCyKACHHE, Je/1aTh

obpasyrolas, pazBepTka

YMO3aKJItoUeHHs U HOPMYIUPOBATH BHIBOZBI.

Pezynamusnpie: TPUHUMAIOT U COXPAHSIOT LIENTH U 3aa4K Y4eOHOH NeATeNbHOCTH.
Kommynuxamugnvie: ymerot GpopMynupoBaTh, apryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHUE.
JTuunocmmuvie: NPOABNAIOT CIIOCOOHOCTh K IMOLIMOHAIIBHOMY BOCIIPHATHIO MaTEMaTHYECKUX
00BeKTOB, 3a/iay, peLleHHH, paccyXIeHHH

Oprasu3anus NpocTpaHcTBa

Dopmbl paboThl

®pouTanbHas (P); uHauBHaYanbHas (1)

O6pa3oBaTelbHbIE * 3afaHus A1 MOCTPOEHUS
pecypchl
I 3Tan. AKTyanu3anus OMOPHBIX 3HAHUMN yYalIHXCH
Llentb fesTeNLHOCTH CoBMecTHas 1eATebHOCTh
1 2
CucTeMaTH3HUpOBaTh (D)

3HaHHsA ydalliuxcs
Mo U3Y4YE€HHBIM TEMAM

1. O6cysxaeHHe BONPOCOB YHaLIMXCA 110 AOMaLIHEMY 3a1aHHIO.

2. Ipaktuyeckas pabora.

1) [TocTpoHTh MPaBHIIBHYIO TPEYTONBHYIO IHPAMHUY, YEThIPEXY FOJbHYIO MUPAMHUAY, LIECTHYTONbHYIO TUPaMHIY.
2) [1poBecTH BBICOTHI M anodeMbl.

3) Haiitu o6bembl 3TUX MUpaMH], €CJIM BBICOTA paBHa |, CTOpOHa OCHOBaHHUA paBHa 1.

V3

OTBeThl: TpeyroapHas: V= %; YyeTblpexyronbHas: ¥V = -;— ; LeCTHyroNbHas: V= ey

II 3Tan. YyeOHo-n03HABATEAbHASA JEATEIHLHOCTD

Llenb nesareibHOCTH

CoBMeCTHas JEATENbHOCTh

1

2

Beectu noHstue
LWIHHAPA U €ro aJie-
MEHTOB

(D)

1. O3HaKOMHTB y4aUMxcs ¢ HUIHHAPOM.

— Bosbmem nipsamoyronbiiuk ABCD u GyneM BpaiuaTh ero BOKpYr OJHOM U3 CTOPOH, HanpuMep, BOKPYT CTOpOHbI AB (puc. 360). B pe-
3yJIbTaTe MOMYUYHTCS TEJO, KOTOPOE Ha3bIBAETCS LIMIAMHAPOM.

Yyumenwv noxazwvigaem modens yununopa.
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2

2. OpraHu30BaTh MIOCTPOEHHME Ha JOCKE H B TETPAAIX H300paKeHHs LIWIMHApPA U ero yactei (puc. 360 na c. 319).

— Ilpsmast AB Ha3bIBaeTCA OChIO UMIIMHAPA, @ OTPE30K AB — ero BbicoToM. [1pu Bpauienuu ctopon AD u BC o6pa3yroTcs aBa paBHbIX
KpYra — OHH Ha3bIBAIOTCS OCHOSAHUAMU UWIIMHAPA, @ MX PAJMyC Ha3biBaeTCs paduycom uManHapa. I[lpu Bpawenuu croponst CD o6pa-
3yeTcs MOBEPXHOCTD, COCTOALIAA M3 OTPE3KOB, NMapasljiebHbIX OCH UMIMHApPa. Ee HasbIBalOT yurundpuueckou nosepxnocmeio uim 60ko-
601 NOGEPXHOCMbIO LMJIMHIPA, 8 OTPE3KH, W3 KOTOPBIX OHA COCTABJIEHA, — o6pazyiouwumu LKIMHApa. Takum o6pasoM, yuaundp — 3to
TeJIO, OrpaHU4E€HHOE IByM: PaBHBIMH KPYraMH H UWJIMHAPHYECKOH MOBEPXHOCTHIO.

3. PaccMotpers perenne 3amaud Ne 1213 (puc. 366, c. 326).

Mone3aysce npunuunoM Kaeansep, MOXKHO JOKa3aTe, 4TO 06BbEM LIWUIMHApA paBeH npomseneﬂmo IUTOLIA/IM OCHOBAHHS Ha BBICOTY.

V==Sh
¢ V=Sh=mnh |, TA€ .S — IUIOILAaL OCHOBAaHHS; /1 — BBICOTA LIKTMH/pA.

9

-
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~
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i
'

'

1

1
o

4. BBeCTH NOHATHE pa3BepTKH 6OKOBOH MOBEPXHOCTH LIMIMHAPA, UCMONbL3YS PUCYHOK YuebHHKa (puc. 361). 3anucats B TeTpaaix:
«flnowmaas 60KOBOH MOBEPXHOCTH LIMJIMHAPA PABHA IUIOLIA/IM €€ Pa3BEPTKH, TO €CTh Seox = 2mrh |» TA€ 1 — PAJIHyC OCHOBAHHS LJIMH-
Ipa, h — BBICOTA LUMJIHHAPA»

I11 3Tan. 3akpenieHne H3yYeHHOI0 MaTepHaJa

Llenb nesTeNbHOCTH JlesTeIbHOCTD yYHTENs JeATeIbHOCTD yyaluxcs
1 2 3

Ha npocreiimunx 3a- (®/1) OpranusyeTr AeATENbHOCTD yYalHXCH.
nayax oTpaborarb 1. Pewruts 3agady Ne 1214 (6; B) Ha gocke U B Te- Ne 1214.
OCHOBHbIE MTOHATHH Tpaasx. 6) Jawno: V=120 cM*; h=3,6 cm.
UMJIMHApA Haitimu: r.

Pewenue:

V = Sh, orcrona S = K _120 1200 _100  Sepyra = W, OTCIONA

36 36 3
flO
r =
\/7 3n J—— (ch).

OTBeT: —CM

3n
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2. Peuwtnts 3apauy Ne 1216. (Vuawuecs pewarom 3a-
0auy camocmoamensHo, a 3amem npogepsemcs pe-
wenue.)

3. Pewnts 3anauy Ne 1217. 3agaua npakTuieckoro
Xapakrepa.

4. Pemiuts 3agauy Ne 1245.

B) Jano: r = h; V = 8m cm’.
Hatumu: h.
Pewenue:
V=Sh=n" h=n"h" h=1th3,T0[‘)1a87t=7th3,0’1‘01021ah3=8,h= i/— =2.
OTtBeT: 2.
Ne 1216.
Hano: nnamerp d = 1 M; h = ¢ (11uHa OKPY)KHOCTH OCHOBaHUS).
Haumu: Sgy.
Pewenue:
Jlnu1Ha OKpY>KHOCTH paBHa ¢ = 2nr = nd; no ycioBuio h = ¢, Torna h = nd =
=n-1M=71(M).
Ssox =21r - h=nd - h=n-1-n=n"(M).
OtseT: M.
Ne 1217.
Hano: h=4wm; d=20 cm.
Haumu: Sgoy.
Pewenue:
Seox = 2mrh=ndh=m - 0,2 - 4= 0,87 (M).
Haiinem 2,5 % ot 0,87°.
2,5 % =0,025; Toraa 0,87 - 0,025 = 0,027 (M?).
Bcero noiiaeT xectH:
0,87 + 0,027 = 0,827 (M) ~ 0,82 - 3,14 = 2,58 (M.
OtBeT:=2,58 M.
Ne 1245,
Pewenue:
[TnoTHOCTH CBHHLA p = 11,4 r/em’; h =25 M = 2500 cm.

m_ o
p= ;; HaieM o6beM CBHHLIOBO#H TPYObI:

V=S8 h=mrh.

OcHoBaHKe CBHHLOBO#H TpYOb! npeactasnsier coboit koabLo. Hajinem mowmane
KOJbL@ MO GopMynie S = 1'r(Rl2 - Rg‘), rae R, = 6,5 +4=10,5 (mm),

R, =6,5 MMm.

Seoma = 1(10,5% = 6,5%) = n(10,5 - 6,5) (10,5 =6,5) =7 - 4 - 17 = 681 (MM°) =
= (0,687 (cm?). ' -
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5. Pewunts 3apauy Ne 1246. (Vuumenv ob6vacnaem
pewenue.)

6. Pewuntb 3amauy Ne 1247

O6BeM CBUHLIOBO# TPYOB! paBeH:

V'=10,687 - 2500 = 17007 (cM’) = 5338 (cM’) = 5340 cm’.
m=pV=11,4-5340= 60,876 (kr) = 6] kr.

OTBeT: 61 K.

Ne 1246.
Hano: no ycnosuto 3anaun h>r Ha 12 cM, rorma h=r+ 12 cm.
2
Spomon = 28871 cm”.
MOBEPXHOCTH

Haiimu: r v h.
Pewenue:
S

nonHoi
NOBEPXHOCTH

+ 2 + 247 = 4nr’ + 24mr.

ITo ycnoButo Spom. = 28871 (CMZ), torna 4m’ + 24nr = 288m; paznenum obe ya-
CTH paBeHCTBA Ha 47, NONYHHM:

P¥=6r-72=0.

r = 6; ry =— 12 — He YOBJETBOPSET YCIAOBHIO 3aJa4H.

3HauMT, paaMyc LIHHAPA paBeH 6 cM, a BbicoTa WnuHApa 6 + 12 = 18 (cM).
OrBeT:6¢cM; 18 cm.

= 280+ Seox =2 - WP + 2mrh =277 + 2mr - (r+ 12) =2mw’ +

Ne 1247.
Pewenue:
5 . O6o3Ha4KM CTOPOHY KBajgpara X, roraa us AADC
no teopeme Iludaropa Haitnem & =x"+x1 =2
2 2
4 x2=d—-,0”r0lo,uax= d—=i.AB=AD=i.
2 2 "7 V2
A D d’ d?

SKna.upaTa = 7 ,» 3HAYHT, Sﬁok = 7 .

2
Mal 3HaeM, 4TO Sgox = 27rh; h = AB = i ;Torga — =2mr - —d— oTCIOAa
V2 2

vk
V2 _dJ2 a2

Haiimem r = = .
2-2nd 4n 4n
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[Tnowaas OCHOBaHHUs UMIIHMH/IPA paBHa

2
5 (d2) mdt2 &
S—1tr =T" :—7 =,
4z l6n- 8=m

2

OTrBeT: —
8=n

IV stan. Utorm y

oka. Pedaexcus

ﬂeﬂTCHbHOCTb YYUTEA

IICﬂTCHBHOCTb y4damuxcs

(D/N)

— C KaKkdM LBETOM pagyrH aCCOLUHPYETCA JaHHBIH ypok?

* OpaHKeBblif — PagOCTHOE, BOCTOPKEHHOE HACTPOEHHUE,;

* KpacHbIii — HEpBO3HOE, BO30Yk/IEHHOE COCTOSHHHU, arpeccHs;

* CUHHUH LIBET — IPYCTHOE HACTPOEHHE, MACCHBHOCTD, YCTANOCTS, KeJaHHE OT-
JIOXHYTB;

* 3eNeHblii LBET — aKTHBHOCTH;

* XENTHIH LIBET — LIBET PaJIOCTH;

* hHoneToBBIIt LBET — GecrokoiiHOe, TPEBOXKHOE HaCTpoeHHe, OIIM3KOoe K pa3o-

HapoOBaHHIO

(1) HomauuHee 3a1aH1e: U3yuuTh Marepuan MyHKTa 129, pewnrts 3anauu
Ne 1214 (a) u Ne 1244

Ypoxk §57. Tema: KOHYC

[Ie.rm ACATECIbHOCTH
YUHTECIA
CKOrO MbILUJICHHUA

COSJ_IaTb YCJIOBHUA 4711 O3HAKOMJIEHHUA YUYal[UXCA C MOHATHEM KOHYCa, €ro 3JICMCHTaMH, U1 BbIBEACHUS (bOpMyJ'II:l, Bpra)Kal'OUleﬁ 00D-
€M KOHYCa U CbOpMy.l'Ibl romanu OOKOBOIA MMOBEPXHOCTH KOHYCa, IJIA O6y‘{eHl/lﬂ PELWIECHHIO 3aJa4; crnoco0cTBOBATh Pa3BUTHIO JIOTHYEC-

TepMH Hbl H TIOHATHSA

KOHyC, OCb KOHYCa, o6pa3y§omaﬂ, 6okoBas [TOBEPXHOCTH, BLICOTA KOHYCa

Ilnanupyembie pe3yabTaThl

IIpenmeTHbIe yMeHHS

YHuBepcaabHbIe yueOHble AeiicTBUSA

YMeroT 00bACHATD, KAKOE TEJIO Ha3bIBAETCS KOHYCOM, YTO
TaKoe ero OCh, BHICOTA, OCHOBAHHS, OOKOBas IOBEPXHOCTb,
o0pa3ytollas, pa3BepTKa

Hosnasamenvnvie: YMEIKOT CO3/1aBATH, IPUMEHATD M Pe0OPa30BbIBaTh 3HAKOBO-CHMBOJIMUECKHE
CpeACTBa, MOZIEJIM M CXEMBI JUisl pellieHHUs Y4eOHbIX U [MO3HABaTEeNbHBIX 33/]a4; OCO3HAHHO BJla-
JEIOT JIOTUYECKUMH JEHCTBUAMH OMpeIeNieHHs OHATHH, 0000LIEHHS, YCTaHOBIEHUS! aHAJIOTHH.
Pezynamugnbie: NPUHUMAIOT U COXPAHSIOT LENH U 3aa4l YueOHOMH AeTeNbHOCTH.
Kommynuxamusneie: ymerot GopmMynuposarsb, apryMEHTHPOBATh H OTCTAMBATh CBOE MHEHHE.
Jluunocmuere: MPOSBIAIOT CMIOCOOHOCTD K 3MOLMOHANBHOMY BOCIIPHATHIO MATEMaTHHYECKHX
00bEKTOB, 3a1a4, peLUeHH i, paccykaeHHH
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Oprasgn3anus NpocTpaHcTBa

Dopmbi paboTbl

®ponTanbHas (D); unausuayancHas (M)

OGpa3oBaTebHble
pecypebl

* Mojenu koHyca

I 3Tan. AKTyaJu3anus ONOPHbIX 3HAHUI yHammuxcs

Ilenb neaTensHOCTH

CoBMeCTHas IeATENBHOCTh

BbIsSBHUTB TPYAHOCTH,
BO3HUKIUKE MPU BbI-
TIOJTHEHHH JOMaLIHETO
3aJaHus

(D/Y)

1. Isoe y4aumxcs pewarot Ha focke 3aaaun Ne 1214 (a) u Ne 1244, 3ananHeie Ha 10M.
Ne 1214 (a).

Hano: r= 2\/§CM; h=3cmM.

Haiimu: V.

v=sh=mwh=n- (W2} -3 =247 (cr0).

OTseT:24mem’.

Ne 1244.

Jano:d=4mm = 0,4 cm; m= 6,8 kr; ¢ = 2,6 r/cM’.

Hatimu: h (mmiHy nposoja).

P 2,6
14 2615 261500

w? 314-(02) 314004

Vuun = Soi:n - h= Ttrzh, oTcroaa h =

OtBeT:=208 M.

2. C ocTanpbHBIMM YYAIIMMHCS POBOAMTCS paboTa o oTBeTaM Ha Bonpockl 15-18 (c. 327)

=~ 20820 (cm) =208 m.

II 3ran. M3y4yenune HOBOro MaTepHaJa

Llenib meATENILHOCTH

CoBMECTHAs JeATESILHOCTh

1

2

BBecTH noHATHE KO-
Hyca U €ro 3j1eMeHTOB

(D)

VYyurenb ACMOHCTPHPYET MOJECJIH KOHYCa, nan(y B BUIAC KOHYCA; MOXHO CBEPHYTH U3 6yMaru KYyJeK B BUIE KOHYCa.

1. Bosbmem npsAMoOyrosibHbIH TpeyronbHUK ABC 1 Gynem Bpawuath ero BoKpyr kateta AB (puc. 362, c. 320).

B PE3YAbTATE MOJYHYUTCA TEJIO, KOTOPOC HA3bIBACTCSA KOHYCOM.

- ~~

Bob e e e e e e

3TO TEJIO, OFPaHUYEHHOE KPYTroM H KOHHUYECKOH MOBEPXHOCTHIO.

Yuumenwv noxazvieaem na docke uzobpadicerue KOHyca, Yuawuecs pucyiom KOHYC 8 mempaou.

2. Ilpamas AB Ha3bIBaeTCA 0Cbl0 KOHYCa, a OTpe3ok AB — ero guicomoii. [1py Bpawnennu katera BC obpasyercs
KpYT, OH Ha3bIBaeTCs ocHosanuem KoHyca. [1pu BpalueHnH runoreHysst AC obpasyercs noBepXHOCTb, COCTOALIAs
"""" C M3 OTPE3KOB C OOILHMM KOHUOM A (puc. 362). Ee Ha3biBatOT KOHUUECKOU NOGEPXHOCIMbIO UK HOKOBOU nogepx-
Puc. I HOCMbIO KOHYCa, & OTPE3KH, U3 KOTOPBIX OHA COCTaBJIEHA, — 06pazyiouumu KoHyca. Takum obpa3om, Kouyc —
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3. Ilone3ysce npuHUMoM KaBanbepu, MOXKHO OKa3aTh (cM. 3adauy Ne 1219), 4to 06beM KOHyCa paBeH OXHOH TpeTH NMPOU3BEACHHA
IUTOLLAH OCHOBAHHS Ha BBICOTY.

1 1
Vionyea = ESh = —3—’7tr2h , TIle ¥ — pafilyC OCHOBaHHs, / — €ro BbICOTA.

4. BBOIUTCA NOHATHE Pa3BEPTKH OOKOBOH NMOBEPXHOCTH KOHYca (puc. 363 a, 6). Pa3epTia G0KOBOM MOBEPXHOCTH KOHYCa NPEACTaB-
nset coboit kpyrooit cektop. Paguyc atoro cekropa paseH odpasyrollieil KOHyca, TO eCTh paBeH |, a AnMMHa AYTH CeKTopa paBHa AJIMHE
OKPY)KHOCTH OCHOBaHHs KOHYyCa, TO €CTh paBHa 277

5. ITnowane Sgox OOKOBOI MOBEPXHOCTH KOHYCa paBHa MJIOLIAHM €€ Pa3BEPTKH, TO €CTb | Sy =——"« |, FA€ & — rpajyCHas Mepa Ayru

cekropa (puc. 363 6).

. . la .
JuHa Xyru oKpy>KHOCTH C rpaflyCHOM Mepo#i 77 ¥ paauycoM / papHa 10" C apyroit CTOpPOHBI, JUTHHA YTH paBHA 277, TO €CThb

ma _ 277, O3TOMY Sgox = ma L oom L —mi=2m.
180 180 2

Hrak, rurowanbs 60KoBOH MOBEPXHOCTH KOHYca ¢ 00pasyroiueii / 1 pagiycoM OCHOBaHHS r BbipaxkaeTcst popmyJioit | Sg,, = vl

III 5Tan. Pemenue 3agau

Llens neATENLHOCTH JleATenLHOCTS yuuTens JesTenbHOCTD yyauxcs
1 2 3
CoBepILEHCTBOBATh (®/H1) Opranusyer nesSTeNIbHOCTD yUaLuxcs. Ne 1220.
HaBbIKMU pemieHus 3a- | l. Pemuts 3agauy Ne 1220 (6, B). (Vuawuecs 6) Jano: r=14 cm; V=481 cm’.
Jla4 1o U3YYEHHOM Pemaiom camocmosmeabHo, NOMOM bINONHAEH- Haiimu: h.
TEMe sl nposepka.) Pewenue:
1, 3V 3-48xn
= —qmr-h; orctoga h= h= — == 9 (cm).
r w1

OTtBeT:9cMm.
B) [Jano: h=m; V=p.
Haiumu: r.

V= lm'zh; HaiigeM 1 =§K, TOorxa r= ")—V— = fgﬁ .
3 Tth Tth m

OTtBerT: 3—’0
m
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2. Pewiuts 3apauy Ne 1221 Ha gocke U B Te-
Tpansx.

3. Pewnts 3amauy Ne 1222,

Ne 1221. -
Soen = Q, SﬁoK = P. :
Haumu: V. i
1) Soen =’ = Q, oTCIOAA F = Q. 5
n ]
2) Seox =mrl =P, otcClONa l=—1i = P ) E
v \/E
' :
T

3) ITo Teopeme ITudaropa us A4BC uaiinem
2 2 2
p=p_p=t _Q2_F-9

Puc. 2
) w nQ
2 2
3Hauur, s = il % .
Q)

4) Haitnem o6peM koHyca:

V=%Mh=%Q~JP2_Q2 =l\/Q2(P2—Q2)=_1_‘/QP2—Q2 .

0] 3 nQ 3 T
2 2
Otser: L o -9°)
3 T
Ne 1222.
IMo ycnoBHIO Sponw. onyca = 45T llMZ; a=60°.
Haiimu: V.
V= —l- h.
3

nl* 60 - +n:_lz

12
Snonn. kouyca = Socn T S K=m‘2+1t—'a=1:r2+
o o > 360 6

2
T o
IMony4nnu, 4To Sso = i € Ipyrof CTOPOHLI, Ssox = T/, TOFAA MPHUPABHAEM 3TH

2
L3 l
JIBa paBEHCTBA, MOJYUYHM —-—6 = 7trl; pasnenium obe yactu Ha T/, Nony4num g =y,

otcrona [ = 6r.
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4. Peuuuts 3apauy Ne 1248. (Vuumenv 06wsicus-
em peuwteHue 3a0ayu.)

n(6r)’

2
[To ycnoButo Syony = 457 AM?, 3HauuT, 457 = o+ ;45 =" + 67tr2;

451 = T, orcrona ¥ = —47- .

W3 A4BC o teopeme [Tudaropa Haiigem #° =P — 1 = (6r) — ¥ =361 -1 =
p

=357 = Lft 225,

h=~225=15h=15 am.
|45 _ 225z

Haiinem oObeM koHyca V = %nrzh = —3—7: - 15=

(am’).

OTBeT: 3,

Ne 1248.

Pewenue:

B TeTpaasx yualnuecs 3anuchIBalOT CleAyoLLyto TeopeMy: «O6beMbI ABYX M0100-
HBIX TE€J1 OTHOCATCS KaK KyObl HX COOTBETCTBYIOIMX JHHEHHBIX pa3MEpPOBY.

Hano: AO=h=5 cm; AO; = by = 2 cM; IJIOCKOCTH CEYEHUSA
M OCHOBaHH#A napannénbﬂbl; Vi =24 cm.

Haiamu obbeM naHHoro xoHyca V.

Peutenue:

ZOAB — obwnit yros; £ADO, = ZABO (COOTBETCTBEHHbBIE
yriasi), To AAOB ~ AAO\D (no asym yrnam), Toraa

Puc. 3
A—O‘:k, 3HAYMT, k = g
AO 5
(2Y 1252
—Vl =k°. CnenoBaresbHo, 24 = L—z—j ;—%54- = 3 ,orctoAa V= 25:24 _ 375 ().
14 14 5 Vo125

OTseT:375cM’

IV 3tan. Utorn ypoka. Pediexkcus

ILC?[TCII bHOCTb YUHTE/A

JlesaTenbHOCTb yyauuxcs

(D)

— Kakoe reomeTpuueckoe Teso H3yuunu Ha ypoke?
— HazoBure ero aneMeHThI.
— CocTaBbTe CHHKBEHH K YPOKY

(H) HomauuHee 3agaHue: M3y4HTh MaTepualt myHkTa 130; oTBETUTH Ha BOIPOCHI
19-22 (c. 327-328); petuuts Ne 1220 (a), 1249, 1250; 3anucarhb B TeTpaib pelICHHE
3aaaun Ne 1219 (c. 324)
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Ypok 58. Tema: COEPA U LHIAP

I_ICJIH AEATECJIAbHOCTH
yuurTead

Co3znathb ycnoBus 1 BBEICHUs MOHATHH «cdepay, «LeHTp cdepbl», «paaryc chepb», «IMaMeTpy, ONpeaeneHHs wapa, Juis 00yUueHus
1306paXkeHHIO LIapa; pacCMOTPEHHUs A0Ka3aTelbCTB TeopeMbl 06 0ObeMe 11apa U MIoLaau chepbl; Coco6CTBOBATH PA3BUTHUIO YMEHHS
pelarth 3a1a4u

TepMHHBI H TOHATHSA

1llap, chepa, paauyc

Ilnanupyembie pe3yJbTaThi

IIpeameTHbIe YMEHHSA YHuBepcajbHbie YUeOHbBIE Al CTBHSA

YuMeror 06’bHCHHTb, KaKO€ TE€JIO Ha3bIBACTCsA LIAPOM, HTO IToznasamenvubie: YMEKOT CO34aBarTb, [IPUMEHATD U npeo6pa30m>|BaTb 3HaKOBO-CHMBOJIHYECKHE

Takoe cepa

Cpe/CTBa, MOAENH U CXEMBbI JUIS PeLIEHHUS YueOHBIX U MO3HABATEIbHBIX 33/1a4; 0CO3HAHHO BJia-
JIEFOT JIOTUMECKUMH JICACTBUAMH OTIPEAEIICHUS [IOHATHH, 0000LIEeH s, YCTaHOBIEHUS aHAJIOTHIA.
Pezynamugneie: IPUHUMAIOT U COXPAHAIOT LIeJH U 3a1a4i Y4eOHO AesTebHOCTH.
Kommynuxamusnvie: ymetor GopMyMpoBaTh, apryMeHTHPOBATh U OTCTaUBATh CBOE MHEHHE,
Jluunocmuvie: AIMEIOT LEJIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOLILEE COBPEMEHHOMY YPOBHIO
PasBUTHS HAYKU U OOLIECTBEHHOI MPAKTHKH

Opranu3anus NpocTPaHCTBa

Dopmbl paboTsl

®pouranbHas (D); unausuayansHas (M)

OO0pa3zoBarteibHbie
pecypcsl

* 3agaHus A7 NpoBepovHOH paboThl

I 3Tan. AKTyaJiH3auus ONOPHLIX 3JHAHMI yyamuxcs

Llenp nesTeIbHOCTH

CoBMecCTHas neATeIbHOCTh

i

2

BbISBUTBH TPYOHOCTH,
BO3HHKLIME MPH Bbl-
TIOJTHEHHUH IOMAILIHEro
3afaHus

(®/H)

1. O6cyxaeHHe BONPOCOB yUYalMXCs O JOMAaLLHEMY 3aJaHHIO.
2. TTposepka pewwenuns Ne 1249 u 1250 Ha gocke.

Ne 1249.

ITo ycnosuto h =12 cM, V=324 w cm’. Haiiti o — fyry pa3sepTku 60KOBO# [OBEPXHOCTH KOHYCA.

1) y=1 nh;
3

324w = -:l)’—urz - 12;

324 = 4%,
¥ =81;
r=9 (cm).
nl? la l'a 360°-9
2) Sgox =—— a =7rl, oTcI01a, COKpaTHB 06€ YaCTH PaBEHCTBA Ha T/, MOTY4YUM —— =, TOrAa ——= 9, 3HauuT, = ———.
360 360 360 l

NP=R+ 1= B +r? =122 +9? = /144 + 81 = /225 =15 (cm).
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ITpooonxcenue mabn.

5a=22"2 160,
15
OtpeT: a=216°.
Ne 1250.
Mo ycnosuio = 120°. Paauyc passepTku 60KOBO# NOBEPXHOCTH KOHYca paBeH obpasytoled KoHyca, To ectb [ =1 =9 cm, rae r) —
panuyc cekropa.
: 2
]) S60K :i.a = n.g
360 360°
2) C gpyroii cTopoHbl, Sgox = irl, 3HaUMT, 270 =7 - r - 9, oTctoa ¥ = 3 cM (3TO paiHyC KOHYyca).
3) Soeu = 1 =1 - 32 =91 (cM?).

HR=P - 1oh=I*—r? =97 _3? =J9-3)9+3) =V6-12=6-6-2 =642 (cm).

OTBeT:9mcem’: 6\/§CM.

3. [IposepouHas pabota (10 MuH).

Yuawuecs na omoenvnvix aucmkax omeenaion Ha 6ONPOCHI, 8LINOTHAIOM HOCIMPOEHUS, A 3ameM cOaion pabombvt HA NPOGEPKY YHUMENIO.
Bapumanrl

1. O6BscHHTE, KaKoe TeNO Ha3bIBAaETCA LIWJIMHAPOM; YTO TAKOE OCh, BHICOTA, OCHOBAHHUE, pafnyc, 60KOBas MOBEPXHOCTH, 0OpasyroIHe

UWIMHApA. BInonHUTE NOCTpOeHHE UMIIHHApA.

2. Kaxkot#i popmynoii Beipaxaercs oobem LUnHHApa? 3anumuTe popmyiny.

3. ObbscHUTE, KaK MONYy4YaeTCs U 4TO MpejacTasaseT coboil pazpepTka HOKOBOH NOBEPXHOCTH LIMIIMHAPA.

4. 3anuwure GopMyny niowaad 60KOBOI MOBEPXHOCTH LIMIIMHAPA.
Bapuant Il

1. O6bACHKTE, KaKOE Te0 Ha3blBAETCS KOHYCOM; YTO TaKOe OCb, BLICOTA, OCHOBaHHe, OOKOBas IOBEPXHOCTb, 00pa3syoLre KOHyca.

BeinmonHuTe nocTpoeHUe KoHyca.

2. Kako#i opmynoit Beiparkaercst o0beM koHyca? 3anuuure hopmyiy.

3. Ob6bsacHUTE, KaK MOJYyYaeTCs U YTO MpeAcTaBiseT coboit pa3sepTka 6OKOBOH MOBEPXHOCTH KOHYCA.

4. 3anuumnre Gopmyiry niomani O0KOBOH NOBEPXHOCTH KOHYyCa

120° = 277 (cM?).

11 3tan. Usyuenue HOBOI TeMbl

ensb pearenbHOCTH

CoBMecTHas NeATeNIbHOCTb

1

2

Beectu noHatus coe-
pBI W mapa

()

1. Yuaumecs caMmocTosTeNbHO H3ydaroT MaTtepuan nyHkra 131 «Cdepa u wap» (c. 322-323). 3aTeM yuuTeNb MOKa3bIBAET HA JOCKE
1300 pa>keHHs cepbl U wwapa (puc. 364, 365), a yualurecs BbIMOJIHAIOT MOCTPOEHHE Cepsl U 11apa B TETpaAsX.

2. B TeTpagix yvauiuecs 3anuchiBaloT:
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a) Cghepoii Ha3bIBa€TCA MOBEPXHOCTD, COCTOALIAA U3 BCEX TOUEK MPOCTPAHCTBA, PACMONOKEHHBIX HA JAHHOM PACCTOAHHMH OT AaHHOH
Toukd. JlaHHas TOUKa Ha3bIBaeTCA yeHmpom chepbl, a JTaHHOE PacCTOSHUE — paduycom chepbl.

6) OTpe3ok, CoeNUHSIOILMI BE TOUKH cepbl M MPOXOAAILHMI Yepes ee LEHTp, Ha3bIBaETCS Ouamempom cepsl.

B) Teno, orpanndenHoe cdepoi, HasbiBaeTcs wapom. LieHTp, paauyc U aameTp chepsl Ha3bIBAIOTCH TAKXKE LHEHTPOM, PaiHyCoM

M AMaMeTpoM LiIapa.

r) O6beM wwapa pagdyca R paBeH -j—nR3 .

x) [romane cdepst paauyca R pasua 4nR’.

4 3
_= _ 2
Vmapa - 3 TR Scd;epsl =47R
III >ran. Pemenne 3agay
Llenb nesATeNbHOCTH JlesTeNnbHOCTE YUHTENS JleaTenbHOCTh Yyalluxcs
]

2 - 3

CoBeplLEeHCTBOBATh
HaBBIKH pelleHus 3a-
Jla4y Ha U3yUYEHHYIO
TeMy

(/1) OpranusyeT AeATENBHOCTb YHalHUXCS. !

1. PewuTs 3anauy Ne 1226 (6, B) (camocmosmensro).
2. Pewutb 3amauy Ne 1227 Ha nocke ¥ B TeTpagsx. Ne 1227. .
Juamerp JlyHsl cocTasnseT (IpHOIHIKEHHO) YETBEPTYIO 4acTh AHAMeTpa 3eM-
JIH, TO €CTb @3eunn = 4dyuw, TOTAA pafuyc 3eMiH B 4 pa3a Gonbiie paguyca Jly-

HbI, TO ecTh R| = 4R,. Haiinem o6vem JlyHn V, = %nRg .

Haiinem o6nvem 3eman V| =§:an3 =—;—11:'(4R2 )y =§7t'64R23 =

=64-(—§nR§J= 64V,

3uauwur, 06beM 3emin B 64 pasa Gonblue o6vema JlyHsi.

OTBeT: B 64 paza.

2. Pewutp 3agauy Ne 1229 (camocmosamenvro, 3a- Ne 1229,

meM peuteHue 3a0a4u NpoeepAemcs,). IMo ycnosuio R = 10 cm. ITo opmyne S = 4nR’ Haitnem miomans cdepsi (11o-
KpbILIKH $HYTOONIBHOrO Ms4a).

S=4m- 10" =4007 (cM?) =400 - 3,14 = 1256 (cM?).

8 % = 0,08 ot 1256 paBHo 1256 - 0,08 = 100,48 (cM?).

Ha nokpsiky ¢yT60nsHOr0 Maua HeO6X0AUMO KOXKH:

1256 + 100,48 = 1356,48 = 1357.

OTBeT:= 1357 cM’. '
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3

3. Pewrnte 3apawy Ne 1228 npaktuueckoro coaep-
YKaHHUA.

4. Pewuts 3amady Ne 1231 Ha gocke M B TeTpaasx

Ne 1228. , )
4 BN ITo ycnosuro BD = hv= 12 cm; AC =5 cM, Toroa
S BC =r=2,5 cm. HaiineM 061peM koHyca (06beM
CcTakaH4MKa JJjis MOpO)l(eHOFO)'
Vionyea ; wth = 5 - 6,25 - 12 =257 (cM®).
D

[TonoxuM Be I0)KKH MOPOKEHOrO B BUAE NONyLIapHid, TOrla BMECTE OHHU CO-
CTaBJIAOT LAp AUAMETPOM 5 CM, TO €CTb paJuycoM 2,5 caHTumeTpa Haiinem
obweMm wapa (06seEM MOPOXKEHOrO):

Vmapa =inR3 = in ' (2,5)1 = iﬂ : 6,25 : 2,5 "—'(411 : 6,25) . 2—’—5— =
3 3 3 3
2,5

=25m- T =257 - 0,8 (cm’).

3HayeHue BbipaxeHus 257 - 0,8 MeHbIle 3HaUeHus BeipaxkeHUs 257. [loaTomy
obbeM 1apa (06seM MOpPOXKEHOr0) MeHbI1e 06beMa KOoHyca (06beMa cTaKaH-
YHKa JJ1s1 MOPOXKEHOTr0). 3HAYHUT, MOPOXKEHOE, €CJTH OHO PacTaer, He Mepeno-
HHT CTaKaH4HK.
OTBeT: Her.
Ne 1231,
OtHoueHHe 06bEMOB JBYX LapoB paBHO KyOy koadduuuenta nonobus, Tak
KaK J'll06ble Lwapbl — 3TO 1006 Hble TeNa.

V=K.
Ho ycqoBuio Vi Vy=8= 2’ orciona, k=2.
AHanoru4Ho TeopeMe «OTHOLIEHHe MIolane AByX MoaoOHbIX TpeyrolbHHKOB
(¢uryp) paBHo kBaapaty koadpduunenTa mogobus» (cm. nynkm 58 na c. 139
YyuebHuKa) UMeeM, YTO OTHOLLEHHE IUIOLLafiel MoBepXHOCTeH ABYX MOAOOHBIX
TeJ paBHO KBagpaTy ko3 duuHeHTa mogobus.
S| : Sz =K.
Takkak k=2, T0S): S, =2"=4,T0ectb S;: S =4: 1.
OrBeT:4:1

IV s3ran. Uroru y

oka. Pedexcus

JleaTenbHOCTh yUHuTENs

I_LeﬂTeﬂ bHOCTh YUALIHUXCA

(D/1)

— Kakoe Teno u3yuunu Ha ypoke?
— YeM oTnuuaeTcs wap ot chepbl?
— 3ajaiiTe Tpy BONpoca No TeMe ypoka

(M) domatiHee 3aaHue: U3YUUTh MaTepHa nyHkTa 131, oTBETHTHL Ha BOMpPO-
cbl 23-26, 3anucaTh B TETpaaM pelieHus 3agau 1224, 1225
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Y pok 59. Tema: PEHIEHUE 3AJJAY I[1TO TEME «TEJIA BPAILEHUSI»

Iean xessTeILHOCTH
YUYHTEIH

Co3pate ycnoBus JUIS CUCTEMaTH3aluy 3HaHuiT o Teme «Tena BpalueHUs», yCTaHOBNEHHS B3aMMOCBS3U [EOMETPHH C OKPYKAFOILHUM
MHPOM

TepMuHbI H DOHATHSA

[lap, chepa, KOHyC, LHIHHID

IT1anupyemble pe3yibTaThl .

IIpeaMeTHBIE YMEHHSA VuuBepcaabHble yaeOHble AeicTBHS

Bnangetor 6a30BbIM MOHATHIHBIM anrnapaToM rno OCHOBHBIM llo3nasamenvhule: YMEIOT CO3aBaTh, IPUMEHSATbL U npeoﬁpasosbmarb 3HaKOBO-CHUMBOJIHHECKHE

pasacnaM coacpxkaHus

CPE/CTBA, MOJENH H CXEMBI JUIS PeIleHHs y4eGHBIX U O3HABATENIBHBIX 3a1a4; OCO3HAHHO BJa-
JIEIOT JIOTHYECKMMHU AEHCTBMAMM Onpelie/ieHUs MOHATHiA, 0606LIEeHHs, YCTaHOBIEHHS aHAJIOTHIA.
Pezynamugnble; IPUHAMAKOT M COXPAHSIOT LENH U 3a/1a4d YUeGHOIt eATENLHOCTH.
KommynuxamusHoie: yMetoT GOpMYIHPOBaTh, apryMEHTHPOBAaTh U OTCTAMBAThL CBOE MHEHMUE,
paboTath B nape. : '
JTuunocmubie: UMEIOT LIENIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH H OOIECTBEHHOM MPaKTHKH

(DopMﬂ pabornbl

Oprasu3anMs OpoCTPaHCTBA
®ponransHas (O); uHnuBuayansHas (U); napxas (1) :

O6pazoBarebHbIe * 3arask¥ reOMETPUUYECKOrO COIEPHKARHMS;

pecypcst * 33JJTaHKA JUIS MaTeMaTH4eCKOro AUKTaHTa, loMaluHel paboThi;
* CBEJIEHUs W3 CMIPaBOYHOMH IUTEpATyphl O MPEAMETAX, HMEIOUINX CXOXKECTh C FEOMETPHIECKUMH TEJIaMH;
* 3a1a41 U1 GPOHTANLHOM 1 apHOii paboThl ,

I sTan. AkTyann3anus ONOPHbIX 3HAHHH yYalIHXCH
[ens pestensHoCTH CoBMecTHas IeATeNbHOCTb
1 2
CircremaTusupoBarthb (D/H)

TCOPETHYCCKHUE 3HA-
HHA MO TEME

1. O6cynuTb BONMPOCH! yqalMXcs Mo JoOMaillHEMY 3aJaHHMIO.

2. OTBETHTb Ha BOMPOCHI:

1) Kak o6pasosaH uununap? U3 kakux reoMeTpu4eckux GUryp CocTout ero passeptka? Kak BHIMMCISIOT MIOIIAAb MOBEPXHOCTH Lik-
nuHapa?

2) KoHyc — pe3ynbrar BpalueHHs kakoit Gpurypsi? M3 kakux reoMeTpuuecKkux GpUryp cocTouT ero passeprka? Kak BbIYMCISIOT M10-
111a/1b OBEPXHOCTH KOHYyca? ,

3) Bpauiennem kakoii gurypsr obpazoeaHa chepa? HazoBure ocobeHHOCTH 3TOit HUTYpBI.

3. 3akoH4uTH ¢pazy:

1) Teno, cocrosuiee U3 ABYX KPYroB, He JIeXKalUMX B OJHOH MJIOCKOCTH H COBMELIAEMbIX MapajiebHbIM IEPEHOCOM, U BCEX OTPE3KOB,
COEAMHAIOUHX COOTBETCTBYIOLIHME TOUKH ITHX KPYTOB, HA3bIBACTCA ... (YUIUHOPOM).

2) PaccTosiHHE MeKAY MIOCKOCTAMH OCHOBaHHH LIMIMHAPA HA3bIBAETCH ... (6bICOMOI).
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3) Teno, KOTOpOE COCTOMUT U3 Kpyra, TOYKH, He JIexKaLle B IVIOCKOCTH 3TOro Kpyra, U BceX OTPe3KOB, COEAHHAIOLIMX 3TY TOYKY ¢ TOU-
KaMH Kpyra, Ha3bIBaeTcs ... (KOHyCoMm).

4) lpsamas, conepxatiias BLICOTY KOHycCa, Ha3bIBaeTCA ... (OCbIO KOHYCA).

5) Teno, KOTOpOE COCTOUT K3 BCEX TOUEK NPOCTPAHCTBA, HAXOIALMXCSH HA PaCCTOSHUH, He 60JIblleM JaHHOrO, OT JAHHOM TOUKH,
Ha3bIBaeTCA ... (wapom).

6) I'paHuua apa HasbiBaeTcs ... (cdhepoii)

II 3Tan. YuyeOHO-nO3HaBaTeIbHAA AEATEIbBHOCTD

I_[eJ'IB JACATCIIBHOCTH

CoBMeCTHas OeATeIBHOCTD

[Tokazatb CBs3b TEN
BPALLEHHUS C OKpYIKa-
IOLLUM MHPOM

(D)

Mos3z xopowo ycmpoenvtii 1ynue, yem mMo32 xopouio nanoanennuiii (A. Monmens).

Tunepbonoud — purypa, obpasoBaHHas BpaleHHeM runepOosbl BOKPYT OCH.

Hapabonouod — durypa, obpazoBaHHas BpalUEHHEM. .. (Yuayuecs camMocmosamensHo oaiom onpedenerue).
Annuncouo — dpurypa, o6pazoBaHHas BpalleHUEM. .. (yuawuecs camMocmoamensvio 0aiom onpedeneHue).
Hlap — durypa, o6pazoBaHHas BpaLieHHeM MOTyKpyra BOKpYT JHaMeTpa.

c noakye amepul 'Koaec.
OpuH Mbl ecThb NpeanoyudraeM, (bybaux.) quBeP TLIM TPAHCTIOPT TOAKYEM, (Kavepe 2
[1aTbIit Ha BOLY OpocaeM, (Cnacamenvnuiii kpye.)
JpyruMm mbl Tanuio cnacaem, (Obpyu.)
["eoMeTpuueckyto GopMy OJHHM JIHILb
TpeTbHM MbIILIB! MBI KadaeM, - (Ocnanoep.) -
C0BOM Ha30BeM... (Kpye).

FOna — nercxas urpylika, HO 3TO TOXE TeJo BpaweHus. [ eoMeTpuuecku — rHpoOCKoI.
Kynon — Teno Bpauienus. B apesHue BpeMeHa MPU CTPOUTENLCTBE XPAaMOB HCMO/b30BAIACh LIAPOBUAHAS GOpMa KyToJia, COBpEMEHHAs
¢bopma KynonoB HanoMHHaeT GopMY NYKOBHLIBI KK Topsiueii ceeud. Kynosa — 370 CTpoHTe bHbIE COOPYKEHHUS JOCTAaTOUHO OObLIIMX
pa3mepoB, Tak nHaMeTp kynona Hcaakuesckoro cobopa B [lerepbypre coctaBnser 26 MeTpoB.

YenoBevecTBo JaBHO OLIEHWIIO KPacoTy U MPaKTUYHOCTh TOYHBIX FEOMETPHUECKUX (OPM: IpEeBHHE FOHYApPHbIE KPYTH, MIHHAHBIE COCY-
Ibl, KOTOPbIE HAXOIAT apX€OJIOry, IPEBHAN U COBPEMEHHas ApXUTEKTYPa, AOMAILHAA 1 LIEPKOBHAas YTBAPb — 3TO HE TOJBKO NPEAMETEI
00KXxoza, HO U IPOU3BEAEHHS UCKYCCTBA. (MooicHo npodemoncmpuposams gomozpaguu 6000CEAMMNHbIX YaUL, xyneﬂeu U NOOCGEYHUKO8.)
Bce 31 npenmeTs! 06bEAUHAIOT CHMMETPHS, COPa3MEPHOCTH Tell Bpawenus. (Kakux?)
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III 5Tran. Pemuenune 3agau

Lenp nesTenbHOCTH JesTenbHOCTb yuuTens JleATenbHOCTh YUaluuxcs
1 . 2 3
CoBeplIeHCTBOBATh (D/N) Pewenue: _
HaBbIkM pelieHus 3a- | 1. CkosbKo noTpebyeTcs JIMCTOB xelesa miowanbo 2 kB. M, ecnii | 1. Celid umeet Gopmy 4-yrosbHo#H NpIMOYToNbHOM NPU3MBI, 1A
Jay; Cnoco6CcTBOBaTh | HYXHO CBapHTh cerid anunoi 0,7 M, rity6utoit 0,5 M, BbICOTO#M KOTOpOH:
1,5 m? ' S =2ab + PH,

Pa3BUTHIO JIOTHYECKO-
ro MbIIIJICHUA

2. Mo10KO NepeuBaroT B MOJ-TUTPOBYIO OaHKY C MOMOLLBIO 1iie-
cTUrpaHHoro crakaHa. CKoJIbKO CTakaHOB MOJIOKa BoiieT B 6aH-
KY, €CJId U3BECTHO, YTO CTOPOHA OCHOBaHUs CTaKaHa paBHa 2 cM,
a ero BbicoTa — 12 cMm?

3. CTakaH4HK U1l MOPOXXEHOTO KOHHUYECKOI (OpMBbI UMEeT riy-
6unHy 12 cMm ¥ nuametp BepxHeit yacTu 4 cM. Ha Hero cBepxy mo-
JIO)KHJIH MOPOXKEHOE B BUE IBYX MOJYIHIapHii TUAaMETPOM 4 CM.

[MepenonaHuT in MOpO>KEHOE CTAKaH4HK, €CJIM OHO pacTaeT?

4. CKoJIbKO METATIMYECKHX HAPHKOB PaJuycoOM 3 CM MOXKHO OT-
JIWThb, paclijiaBUB Lap paauycoM 6 cm?

5. MareMaTH4ecKHit AUKTAHT: MOATBEPIUTDH HJIH OMPOBEPTHY Th
YTBEPKACHUSA. '

BapuantlI
1. [1pu BpalieHMH NPIMOYTrONbHHKA OKOJIO CTOPOHBI KaK OCH I0-
Jydaem uunauuap. (Ja.)
2. OTpe3skH, COeqUHAIOLIME BEPLUHHY KOHYCa C TOUKaMH OKpYX-
HOCTH, Ha3bIBatoTcA 00pazyouMK KoHyca. ([a.)
3. Boicora uunuHapa Gonstie ero obpasymouieid. (Hem.)

BapuantII
1. T1pu BpatueHUH MpSIMOYTrOIBHOrO TPEYroJIbHUKA BOKPYT €ro
KaTeTa KaK OCH MoJiyyaeM KoHyc. (Ja.)
2. OTpe3ku, COeAUHSAIOLHE COOTBETCTBYIOLIME TOUKH OKPYIKHO-
cTeit OCHOBaHMi LIMITMHAPA, HA3bIBAOTCA 00PasyOMMH LUITHH-

apa. ({la.)

§=2-0,7-0,5+2-(0,7+0,5) - 1,5=4,3 (k8. M).

OTBeT: norpebyercs 3 nucTa xenesa.

2. O6bem ctakaHa: V=S, - H=6-0,5-2-2 -sin60° - 12 =
=723 ~125em®. |

O6BeM Gauku: 0,5 am® = 500 oM,

500 : 125 = 4 crakaHna.

OrBeT: 4.

3. O6beM crakaHuuKa: V = %SOCHH = % -3,14-4-12=50,24 cm’.

O6wem MopoxeHoro: V = —;1 ‘R = —:— -3,14-8~ 33,5 o™,

O TBeT: He NEPEnoHHUT.

4.V, =-;l'1t'2]6=2887t.

Vmaneubkoro wrapuka = 361!:-
KosnuuectBo wapukos 288w : 367 = 8.
OtBeT: 8
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3. Beicora koHyca Gosibuie ero obpasytouleit. (Hem.)

(IT) 6. Pewunts 3anauu:

1) Halipure V tena, mony4yeHHOro Npu BpalieHUH MPIMOYIroIbHH-
Ka CO CTOpPOHaMHU 5 cM U 3 cM BOKpYT OoJiblLiei CTOPOHBI.

2) Haiiaure V Tena, nogy4eHHOro npy BpaieHHMH MPAMOYTOJIBHO-
ro TpeyronbHuka ABC ¢ kareramu 8 cM U 6 CM BOKpYT MEHbLIEro
KaTera.

3) BricoTa koHyca paBHa 15 cM, a paaMyc OCHOBaHUS paBeH § cM.
Haiiaure obpasyroutyro KoHyca.

4) Panuyc ocHOBaHUS KOHYca paBeH 5 cM, a obpa3syronias KkoHyca
paBHa 13 cM. Haiigure o6beM koHyca.

5) Mopesns wapa auametpom 12 cM U Mozenb Kyba ¢ pe6p0M 1 oM
M3rOTOBJIEHB! U3 OJTHOTO M TOTO e MaTepuasia. Macca kakoi Mo-
Jleu MeHbiue?

IV 3tan. Utorn ypoka. Pedrexcus

JeATenbHOCTb yuuTens

JesATenbHOCTh yUamuxcs

(@)

~ YT0 nosTopuix Ha ypoke?
— Ouenure ceoto paboty Ha ypoke. Paborty B nmape.
— Yro miis Bac okazanoch Haubosee CIoXKHbIM?

(M) JomaluHee 3anaHKe: pelINThb 3aa4H.

1) BeicoTa koHyca paBHa 12 cM, a ero obpasytowas pasHa 13 cm. Haitnure
TIOLWAab MOJTHOM MOBEPXHOCTH KOHYCA.

2) Haiigure 00beM Tena nofyuyeHHOro HpH BpalUEHKH fIPIMOYTOJIbHOIO Tpe-
YroJibHMKa ¢ kateToM 6 cM M runoteHy3oi 10 cM BOkpyr Gonbluero kareta

Y poxk 60. Tema: Ob AKCUOMAX INIAHUMETPUU

[eanb aessTeIbHOCTH
YUYHTEIst

Co3pnath YCI0BHA [J1d OpraHHU3aluU K MIPOBEACHHA 3aKPETUICHHUA 3HaHUH ydawuxcsa 00 OCHOBHBIX aKCHOMaX TUTAaHUMETPHUHU

TepMUHBI M NOHATHS

[TnockocTh, NpsMas, To4Ka

ILiaHupyeMble pe3yibTaThi

IIpeameTHbIe YMEHUSA

YHnBepcam.H bI€ yqeﬁnble aeiicTBuA

BrnaneroT 6a30BbIM NOHATHHHBIM arrapaToM o OCHOBHBIM
pa3aeiiaM CoepXKaHuA

aHaJIOTHH.

paborats B nape.

lloznasameibnbie: UMEIOT l'lepBOHa'-{aJ'[beIe NnpeacTaBjJI€HUA 00 uaeaX U 0 METOJaX MaTeEMaTUKH
Kak 00 YHUBEPCAIBHOM A3bIKEC HAYKH, O CPEACTBE MOACTIUPOBAHHUA SABJICHUH U npoueccoB; 0Co-
3HAHHO BIAACIOT JIOTHYECKHUMH JEHUCTBUIMH OonpeaciCHuA HOHHTHﬁ, o6o6meHmt, YCTaHOB/ICHHUSA

Pezynamugtoie: TPUHUMAIOT U COXPAHSIOT LEMH U 3a]1aui y4eOHOMN AesTeNbHOCTH.
KommynuxamusHvie: yMEOT POPMYJTMPOBATH, apIyMEHTHPOBATh KM OTCTAWBATH CBOE MHEHHE,

JTuunocmubie: UMEIOT LEJOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO
pa3BHTHS HayKy 1 oOLLECTBEHHON NMpaKTHKU
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Opranu3aunus NpocTpaHcTBa

DopMbl paboTbl

OponraneHas (O); uHaueuayanbHas (M)

O6pasoBareJibHble
pecypchl

* 3apanus aas QpoHTANBHOM paboThI

I 3tan. U3y4yeHue HOBO# TeMBI

[lens nestensHOCTH

CoBMecCTHas AeATeIbHOCTD

|

2

PaccmoTpeth ocHOB-
HblE aKCHOMBI CTe-
peoMeTpuu

(©

— Yro Takoe reometpus’?

— Kakoii paszgen reometpuu Mol uzydanu B 7-9 xnaccax? (Ilranumempus.)

— Kakoii eute pasgen reometpuu Bo 3Haete? (Cmepeomempus.) Uto oH uzyyaet?

Yuawuecs gopmynupyrom onpedenenue u 6onee mounge 3anucel8arom @ mempaou.

— VizyueHue cTepeoMeTpHH BAXHO, MMEHHO OHa JaeT HeoBX0AUMble NPOCTPAHCTBEHHbIE PECTABECHHS, 3HAKOMHT C 3aKOHAMH BOC-
MPUATHS U U300 paskeHHs MPOCTPAHCTBEHHBIX (PUIYP, UTO MO3BOJIAET YEIOBEKY OPHEHTHPOBATHCA B OKPYKAIOLIEM MHpeE.

Mpumep 1. (U3 knuru K. M. Qeiirenbepra «Buaers — npeaBuaeTs — AEHCTBOBATHY). PaccMoTpuTe pucyHkH. UTO BbI BUAKTE Ha HUX?
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[Tpumep 2. Uro nzobpaxceHo Ha pucyHkax?

Yuumeno axyenmupyem gHumanue yuauuxcs Ha nom, Ymo ¢ makum uzobpasicenuem kyba ovens mpyoHo pabomaine: He 8ce 31eMeHNbl
8uUONbL.

— Jist Toro, 4To6bl NpaBHIIBHO U300 paXkaTh NPOCTPaHCTBEHHbIE (UIYpLI U pelliaTs FeOMETPUUYECKHE 3araJki, HeoOXOAUMO 3HATH

M yMETb [IPUMEHSTH AKCHOMbI [LIAHHMETPHUH. '

AKcuoma — rpeyecKoe CJI0BO, 03HAUAIOLIEE «\OCTOHHAA NPH3HAHHUs». ITO (aKTbl, KOTOpbIe MPUHUMAIOTCH O€3 TOKa3aTeNnbCTBa.
OcTanbHble yTBEP>KACHHS JOKa3bIBAIOTCA W HA3bIBAIOTCS TEOPEMaMH, CIIeCTBUAMU, CBOHCTBAMH H NIPU3HAKAMHU.

Yuumeno cosmecmmno ¢ yuawpumucs paccmampusaem axcuomwr 1, 2 na c. 337.

— Chopmynupyiite 3-10 aKCHOMY MIaHUMETPHH. (Hepe3 106ble O8e MOYKYU MOICHO NPOBECMU RPAMYIO, U RPUMOM MONLKO OOHY.

Hs mpex movex npsamoti 00KA U MOALKO 0OHA NEHCUN MEHCOY O8YMS OpY2umu.)

Axcuoma 1 Axcuoma 2 Axcuoma 3

PucyHnok

QopMyHpoBKa

Kpatkas 3anuch

— [lnockocti 0603Ha4aKOT rpeteckuMu Oyksamu a, B, v.

— Hapsany c To4koi, npsaMo# U [IOCKOCTBIO B IIAHUMETPHH PaCCMATPUBAIOT FEOMETPHUUECKHE Tella, U3YUatoT UX CBOMCTBA, U3MEPAIOT
UX fUTOLanr U o6beMbl. PaccMaTpuBatoTCa TakKe Cilyyau, KOrjia He BCe TOUYKH, IMHUM ¥ YOJIBI JaHHOM WITH AaHHBIX ¢uryp OymyT pac-
rnojaratbcs Ha OXHOM MIOCKOCTH.

Hanee yuumens cmpoum ceoro pabomy c kiaccom no yuebruxy c. 337-341.
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Il sTan. 3akpenjieHue H3YI€HHOr0 MaTepuaaa

I_[em, OEATCIBHOCTH

CoBMecTHast DeATENBLHOCTD

Ha npocreiunx 3ana-
yax oTpaboTars no-
HHMaHHE aKCHOM CTe-
peoMeTpHH

(D/H).

1. Peuts 3aaaun.

1) Tpu MyxH pasfeTenuch B pasHble CTOPOHbL. [IpH KakMX YCIIOBUSAX BCE OHH OK&XKYTCS B OAHOM nitockocTu? (Axcuoma 1.)

2) YronbHbli u1acT 0ObIYHO 3aJIETaeT TaK, YTO €ro BEPXHAA rpaHuua MpejcTaBiseT coboil uacTs miaockocTH. Kakoe HauMeHbilee Yuc-
JI0 CKBaXHH CJIEAYeT NpopyOUTh I TOro, YTOOb! OMPEAENUTD, KaK pacrosioxkeH nuact? (Akcuoma 1.)

3) IMocTpoiite nzobpaxenue kyba ABCDA,B,C\D,.

a) HazoBuTe MiIockocTH, B KOTOPBIX JIEXKaT Touka M, Touka V.

6) Haitaute Touky F — Touky nepeceueHus npameix MN v BC. Kakum cBoiicTBoM obnanaer Touka F?

B) Haiiaure Touky nepeceueHus npsimoit KN u mnockoctd (ABC)

III 5Tan. UToru ypoka. Pedaexcus

JlesaTeNbHOCT yYHTEeNs JlesTenbHOCTD yYaLIMXCs

(@/K)

~ C ueM N03HaKOMHJIHCH Ha ypoke?
— Ilepeuncaure akCHOMBI MIAHUMETPUH.

(M) JlomauiHee 3a1aHue: MOATOTOBHTH COOOIIEHHS Ha TeMy «DTamnbl pa3BUTHS
reOMETPUM»

— CocTaBbTe CUHKBEHH K YPOKY

Ypok 61. Tema::Ob AKCHOMAX INIAHUMETPHHA

IeJib AesaTE1HOCTH
YUYHTEAR

Cosparb YClOBUA Ui CUCTEMATH3AlUHU 3HAHHUI 10 TeMe KAKCHOMBI [VIAHUMETPUHU Y

TepMHHBI H NOHATHS

[T10cKOCTh, MpAMas, TOUKA

Ilrannpyemblie pe3y/bTAThi

IlpexmeTHbie yMeHUS

YHuBepcabHbIE YueOHble AelicTBHS

Bnapgetor 0a30BbIM MOHATHIHBIM anmnapatom no OCHOBHbIM

paszaenam cojepikaHus

Ilo3nagamenvHoie: UIMEIOT MEPBOHAYA/IbHBIE MPEACTABIEHHS 00 UAEAX M O METOAAX MaTEMaTHKH
KaK 06 YHHBEpPCAILHOM A3bIKE HAYKH, O CPEACTBE MOAENHPOBaHH ABJIEHHH 1 MPOLIECCOB; 0CO-
3HAaHHO BJAJCIOT JIOTHYECKMMHM AEHCTBUAMH ONpPEAEICHUs MOHATHH, 0000LLEHHS, YCTaHOBIIEHUS
aHaJIOTUH.

Pezyramueneie: NPUHUMAIOT U COXPAHAIOT LIEJH U 33241 y4eOHOH AeaTebHOCTH.
Kommynuxamusneie: yMeioT GOpMYJIHPOBaTh, apryMEHTHPOBATE H OTCTAUBATh CBOE MHEHHE,
paboTatk B nape. '

Jluunocmmvie: UMEIOT LEJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH U OOLLECTBEHHON NPAKTHKU

Oprann3anus NpocTpascTea

®opmsi paboThi

OpontanbHas (O); unausuayaneHas (M)

O6pa3zoBareibHbIe
pecypcbl

+ CBeJleHUs U3 CMPaBOYHOM JIMTEPATYPhl O pa3BUTHH FEOMETPUH KaK HAyKH;
* 3aJ1aHU U GPOHTAILHON paboTht
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[ 3Tan. AKTyaau3anus ONOPHBIX 3HAHHR YYALIHXCH

Llenp neaTensHOCTH

CoBMecCTHas JeATENBLHOCTh

OueHHuTh CO0OLLEeHHS
y4aluxcs O pa3BUTHH
reoMeTpuH

(D/H) Vuaiumeca genarot coobIUEHHS O Pa3BUTHH F€OMETPHH (cM. PecypcHbiil mamepuan)

Il 3Tan. Pemenne 3anau

Llens nesatenbHOCTH

CoBMeCTHas IeATebHOCTh

CoBeplIEeHCTBOBATh
HaBbIKH pelleHHs
3ajay

(D/N)

Pewuts 3aaud Ha 10CKe U B TETPafsX.
1) Haitnure owinbky u obocHyiTe CBOH OTBET.

o

B

Puc. 1
2) INo ueprexy (puc. 4) Ha30BHUTE:

a) TMHHUIO nepecedeHus miockocreit (ABC) u (44,8));
6) NI0CKOCTH, KOTOPBIM NpPUHAIEKAT Touka M, Touka B; M
B) [UIOCKOCTB, B KOTOPOit 1exHUT npaMas MN; npamas KN. 4

3) Mocrpoiirte: a) Touky nepecevenus npamoit MN u mwiockoctu (4BC); 6) Touky nepeceuenus npamoit MN u nnockoctH (4;B1Cy);
B) IUHHIO Nepeceuenus 1iockoctelt (ABC) u (MNK); r) Touky nepeceuerus npamoil KN ¢ mrockoctbio (ABC); 1) AMHHUIO EpeceyeHns

nnockocted (4418 (MNK)

4l D
17N
A : \D 4
Puc. 2 Puc. 3
4,

B K
Puc. 4

III 3tan. Urorn ypoka. Pedprexcus

JearenbHoCTb yunTens

HCHTCJTBHOCTB ydamuxcs

(D/A)

— Yro y3Hanu Ha ypoke?

(M) JlomaruHee 3a1aHue: IPOUNTATh CTaThIO B yueGHHKe Ha c. 341-344

— Ha kakue HETBIPE 3Talla JCJIUTCA UCTOPHUA pa3BUTHA reomeTpuu?

PecypcHublii MaTepuan

Pa3zutne FCOMETPHH

B pa3BuTHH reoMeTpur MOXKHO BbIENIMTL YeThIpe OCHOBHBIX NepHona. [lepBoiii — nepHon 3apoxieH1s reoMeTPHH Kak MAaTEMATHUECKOH HayKH — MpoTeKall
B [lpesHem Erunre, Basunone u ['peuyy npumepHo 1o V B. 10 H. 3. [lepBUdHBIe reoMeTpUyecKkue CBEAEHUS MOABAIOTCA Ha CaMblX PAHHMX CTYMEHAX Pa3sBUTHA
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obuecTBa. 3a4aTkaMi HayKH CJI€YeT CUHTaTh YCTAHOBJIEHHE MEPBbLIX OOLIMX 3aKOHOMEPHOCTEH, B JaHHOM CITyYae — 3aBUCUMOCTEH MeX/y reOMETPHUECKHMH Be-
auurdHamu. Camoe paHHee COUHMHEHHE, COAepKalllee reOMETpHYecKHe CBEAEHHs, AOLLTO Ao Hac u3 JlpesHero Erunra u oTHocuTes npumepho k XVII B. 10 H. 3.,
HO M OHO, HECOMHEHHO, He NepBoe. ['eoMeTpHUecKHe CBEJIEHHs TOro NepHoaa GbUTH HEMHOTOUHCIEHHBI M CBOAMIIUCH TPEX/IE BCErO K BHIMUCIEHHIO HEKOTOPBIX
momanei 1 oobemoB, OHU U3NArajiuch B BUAE MPaBWI, MO-BUAMMOMY, B OOJBIION Mepe IMITUPUUYECKOrO MPOUCXOKIEHHUS, IOTHUECKHE XKe J0KA3aTeIbCTBA ObIITH,
BEPOATHO, €lle OueHb MPUMHTHBHBIMU. ['€OMETpHs, MO CBHIAETENBCTBY I'PEUECKHX UCTOPUKOB, Oblia nepeHeceHa B 'peuuto uz Erunra B VII B. 10 H. 3. 31ech
Ha MPOTHKEHUH HECKOJIbKUX MOKOJIEHHH OHa CKJIa/lblBaiach B CTPOHHYIO CHCTeMy. IpoLecc 3TOT NPOUCXOAMN MyTEM HAKOIMIEHHA HOBBIX FEOMETPHUECKHMX 3HA-
HUit, BBIACHEHHS CBA3el MEX/y Pa3HBIMH FEOMETPHUECKUMH (aKTamH, BbIPaGOTKH NPHEMOB [JOKAa3aTeNbCTB M, HaKoHell, (JOPMUPOBAHHS TIOHATHI 0 (urype, reo-
METPHYECKOM MNpeLI0okKEHHH U JOKa3aTebCTBe. ['eOMeTpHs NpeBpaTHIach B CAMOCTOATENbHYIO MaTEMATHUYECKYIO HAYKY: MOSBUIIMCh CUCTEMATHUECKHE €€ H3JIO-
XKeHHsl, rlie ee MpPeATOXKEHHUs Moce]oBaTelbHO A0Ka3biBaauch. C 3TOr0 BpEMEHH HauMHAaeTCs BTOPOM MepHoj pa3BUTHsA reoMeTpuH. M3BecTHbl ynoMuHaHMs
0 CHCTEMATHUYECKHX U3JIOKEHHIX FeOMETPHH, CPeli KOTOPBIX AaHHoe B V B. 10 H. 3. I'nnnokpatoM Xuocckum. COXpaHHIIMCh U ChIFpaJI B [ajibHEHILEM pellato-
1y ponb nosBuBIIHecs okono 300 sier 10 H. 3. «Hauana» Esxinaa. 31ecy reoMeTpus npescTaBiieHa Tak, Kak ee B OCHOBHOM IOHMMAIOT U Terepb, €C/Ii OrpaHH-
YMBATLCH JJIEMEHTAPHOM reoMeTpHeil; 3TO Hayka O MPOCTEHLIMX NPOCTPAHCTBEHHBIX (OpPMax M OTHOLIEHUAX, pa3BUBaeMas B JIOTHUECKOM MOCTEN0BATEbHOCTH
UCXOI5 M3 ABHO GOPMYJIHPOBAHHBIX OCHOBHBIX MOJIOKEHUH (aKCHOM) W OCHOBHbBIX MPOCTPAHCTBEHHBIX MpEACTaBleHHH. ['eoMeTpus, pa3BHBaeMas Ha STHX OCHO-
BaHHAX (akCHOMaX), YTOUHeHHas u o0orauieHHas Kak B [peMeTe, Tak U B METOJ[aX HCCIIeI0BaHM A, Ha3bIBaeTCs eBKIMAOBOI. B I'peuinu k Hell 106aBaslOTCH HOBbIE
pe3yNbTaThl: BOBHUKAIOT HOBbIE METOABI OMpe/ieneHus motanaeit u oobemos (Apxumen, Il B. 10 H. 3.), yueHne o KoHHUECKHX ceueHUsX (Anosutonuii [leprekuii,
Il B. D0 H. 3.), NpUcoeanHsIOTCS 3a4aTki TpuroHoMeTpuu (I'unnapx, I B. 10 H. 3.) U reomeTpun Ha chepe (MeHenaid, I B. H. 3.). Ynagok aHTHYHOrO OOILECTBA
MpHUBel K HEKOTOPOMY 3aCTOK0 B pa3BHTHH TFEOMETPHH, OJHAKO OHAa Mpojosbkana pasBuBaTbesd B MHauu, CpenHed Asuu, B ctpaHax apabckoro Bocto-
ka. Bo3posxkneHue Hayk M UCKyccTB B EBpornie moBiexso AanbHeiMi pacuset reomeTpuu. [IpuHUMMHanbHO HOBBIH wiar Obul caenad B 1-it monosune XVII B.
P. JlexapToMm, KOTOpbIH BBEJl METOA KOOPIAMHAT, MO3BOJIMBLIMI CBA3aTh FEOMETPHIO C pa3BUBaBIueHcs anrebpoit U 3apokaarolMcs aHanu3oM. [pumeHeHue Me-
TOJOB 3THX HayK B FeOMETPHUM MOPOIMIO aHATUTHUYECKYIO FEOMETPHIO, @ MOToM U auddepeHuHanbHy 0. ['eomeTpus 3Toro nepuona MepelIa Ha KaueCTBEHHO HO-
BYIO CTYTEHb 110 CPaBHEHHIO C FeOMETpHEH JpeBHUX: B HEl paccMaTpUBatOTCA Y)Ke ropasfio 6onee obiue DUrYpPbI M HCTIONB3YIOTCS CYILECTBEHHO HOBbIE METOJIB.
C 3TOro BpeMEHH HauMHAeTCs TPEeTHil MepHO] Pa3BUTHS FEOMETPHHM. AHANMTHUYECKas FEOMETPHS U3yyaeT GUrypbt M Mpeobpa3oBaHus, 3aaBaeMble anreGpauc-
CKHMH ypaBHEHHAMH B MPAMOYTOJNBHBIX KOOPAMHATAX, UCIIOsb3Ys NP 3TOM MeToAbl anrebpsl. JuddepeHunansHas reometpus, BosHukiuas B8 XVIII B. B pe3ysb-
Tate pabot JI. Ditnepa, Mokxka U Ip., UccreayeT ke JoOble JOCTaTOUHO MMaJKUe KPHUBbIE JIKHUH H MOBEPXHOCTH, HX CeMeHCTBa (TO eCThb HX HEMpEpPbIBHbIE COBO-
KynHocTH) u npeobpazoBanus. (IToHaTuio «auddepeHunanbHas reoMeTpusy npuaaercs Tenepb 4acTo H6osiee 00U CMBICIT; ‘€€ Ha3BaHHe CBA3aHO B OCHOBHOM
C METOAOM, UcXoaswuM u3 quddeperuransHoro ucuucnenus.) K 1-it nonosune XVII B. oTHOCHTCSA 3aposkaeHue NPOeKTHBHOM reoMeTpuu B pabotax XK. Jlezapra
1 b. [Tackans. OHa BO3HHKNA U3 3a1a4 H300paXKEeHHs Tedl Ha TUIOCKOCTH; €€ MEPBbIi MPeIMET COCTABIIAIOT T€ CBOMCTBA MOCKUX GDUIYp, KOTOPbIE COXPAHSIOTCA NpH
MPOEKTHPOBAHHU C OAHOM TIIOCKOCTH Ha APYTYI0 U3 Jt000# Touku. OKOHUaTebHOE OPOPMIIEHHE H CHCTEMAaTHYECKOE M3I0KEHHE 3TUX HOBBIX HarpasieHHit reo-
meTpud 6buiu aaHsl B XVIII — Hauane XIX BB. Dinepom ans aHanutuyeckoit reometpuu (1748 r.), Momkem ans auddepeHunanbHol reomerpuu (1795 r.),
XK. IMoncene nis npoekTuBHo# reoMerpuu (1822 r.), mpudem camo ydeHHe O reOMETPHUECKOM H300paskeHHH (B NPAMOM CBsA3M C 3aa4aMu YepueHHs) ObLIo eule
panbiue (1799 r.) pa3BuTo M npUBeaeHO B cucTeMy MOHXeM B BHJie HauepTaTelbHOH reoMeTpHU. Bo Bcex 3THX HOBBIX JUCLUMITTMHAX OCHOBBI (2KCHOMBI, UCXOJ-
HbIE MTOHATHS) TEOMETPHH OCTABATUCH HEM3MEHHBIMH, KPYT )K€ M3YydaeMbIX QUIyp U WX CBOMCTB, a TAIOKE NMPUMEHAEMBIX METONOB pacuidpsiica. YeTBepTolid Me-
PHOX B pa3BMTHU F€OMETPUH OTKphiBaeTcs noctpoeHrem H. U. Jlobauesckum B 1826 r. HOBOH, HEEBKIIMIOBOM F€OMETPHH, Ha3bIBaEMO#t Teneps reoMerpueit Jloba-
yesckoro. HeszaBucumo ot JloGauesckoro B 1832 r. Ty ke reomerputo noctpoun 5. bonesit (moaobHsie uaeu passusan u K. ['aycc, Ho oH He omybaukoBall Ux).
HcTounuk, cymHocTs 1 3HaueHue uael JlobGaueBckoro cBoAsTcs K ciieqyouieMy. B reomerpuu EBkinaa nmeetcsa akcMoMa O napaiesbHbIX, yTBEpXIaroLlas:
«4epe3 TOUKY, He JIexauryio Ha JaHHOH MpAMOM, MOXKHO MPOBECTH He Oonee yeM OJHY MPSAMYIO, MapallelbHyI0 JaHHOH». MHOrHe reoMeTps! NbITATHCH J0Ka3aTh
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3TY aKCHOMY, MCXOMS M3 APYTMX OCHOBHBIX MOCBUIOK reoMeTpuu EBkiuaa, Ho 6esycnewno. JloGauyeBckuii MpHILEN K MBICIH, YTO TaKOE JOKA3aTENbCTBO HEBO3-
MOXHO. YTBEpXIECHHE, TPOTHBOMONIOKHOE akcMoMe EBluMAa, rnacur: «4epe3 TOUKy, He JIeXallyio Ha JaHHOH MpAMOi, MOXKHO MPOBECTH He OJIHY, a MO KpakHeH
Mepe JIBe napajiensHele e npsaMbie». 10 U ecTh akcMoMa Jlobauesckoro. ITo meicnu JlobaueBckoro, npUcoeaHHEHHE 3TOrO MONOKEHHS K APYTHM OCHOBHbBIM
TIO/IOXKEHHAM €OMETPHH MPUBOIMT K JIOTHYEeCKH 6e3ynpedHbiM BeiBofaM. CHCTeMa 3THX BBIBOJOB U 0Opa3yeT HOBYIO, HeeBKIMIOBY reomerpuio. 3acmyra Jloba-
YEBCKOr0 COCTOMT B TOM, YTO OH HE TOJIbKO BBICKa3aj 3Ty HAEI0, HO AeHCTBUTENLHO MOCTPOMI U BCECTOPOHHE Pa3sBMJI HOBYIO F€OMETPHIO, TOrHYECKH CTOJIb XKe
COBEPIIEHHYIO H foraTyio BbIBOZaMM, Kak €BKJIMIOBA, HECMOTpPSA Ha €€ HECOOTBETCTBHE OOBIYHBIM HArNIAAHBIM mpeAcTaBneHusM. JlobaueBckuil paccMaTpuBan
CBOIO F€OMETPHIO KaK BO3MOIKHYK) TEOPHIO NPOCTPAHCTBEHHBIX OTHOUICHHIA; OIHAKO OHA OCTaBaJlaCh FMIIOTETUYECKOM, Moka He OblT BhisicHeH (B 1868 r.) ee peasb-
HbI CMBICIT M TeM caMbIM He 6bUI0 AaHO ee nosiHoe ob6ocHoBaHue, JIobaueBckHii 6bL1 Ha3BaH «KonepHHkoM reoMetpum». B ero uaesx 611 HaMeueHbl TPH MPHHLH-
1a, onpele/rBLIME HOBOE Pa3BUTHE AMCLMILTUHBI. [1epBblii MPHUHLMI. 3aKII0YAETCS B TOM, YTO JIOTMYECKM MBICIMMA HE OJIHA €BKJIMO0BA F€OMETPHS, HO U ApYyrHe
«TeOMETPHH». BTOpO# MPHHUKMN — 3TO MPHHLMIT CAMOr0 NOCTPOEHH HOBBIX N€OMETPHYECKHX TEOPHI ITyTeM BUAOM3MEHEHUS M 06001eHH OCHOBHBIX MOJIOKEHHH
eBIJTM0BO# reoMeTpuu. TpeTHii MPUHUMII COCTOUT B TOM, YTO HCTUHHOCTb MEOMETPHYECKOH TEOPHH, B CMbIC/IE COOTBETCTBHS PEATbHBIM CBOMCTBAM MPOCTpPaH-
CTBa, MOXeT ObITb NPOBEpeHa JIULLL PUINYECKAM HUCCIIEN0BAHUEM, U HE UCKIIIOYEHO, YTO TAKHME MCC/IENOBAHUS YCTAHOBSAT, B 3TOM CMbIC/IE, HETOYHOCTb €BKIMIO-
BOM reomeTpuu. CoBpeMeHHas Qu3ika noarsepAuia 31o. OfHaKo Hellb3s OTPHLATh MaTEMATHYECKY O TOUYHOCTh EBIJTMIOBOM MEOMETPHH, TaK KaK OHA OMpeaeiseT-
A JIOTHYECKON COCTOATENBHOCTBIO (HEMPOTHBOPEYHBOCTBIO) 3TOI reoMeTpuy. TOYHO Tak >ke B OTHOLUEHHH JIFO0O0I reOMETPHYECKOH TEOPHH HYXKHO pa3jiMyaTh X
(bH3HUECKYIO H MaTeMaTHYECKYIO. HCTUHHOCTbD; MEepBas COCTOMT B MPOBEPSIEMOM OMbITOM COOTBETCTBHUH JEHCTBUTENBLHOCTH, BTOpast — B JIOTH4ECKOH HeMpOTUBOpe-
4yuBOCTH. JlobaueBckuil may, TakuM 00pa3oM, MaTepHaIUCTHYECKYIO YCTaHOBKY ¢unocoduu Marematuky. [lepeuncrienHble oOlMe NPUHLMIBI CHITPAIH BAXKHYIO
pOJib HE TOJILKO B FEOMETPHH, HO U B MaTeMaTHKe BOOOLIE, B Pa3BUTHH €€ aKCHOMaTHYECKOro METo/1a, B MOHUMAHHH €€ OTHOILEHHUS K JCHCTBUTENBHOCTH. [ 1aBHas
0COBGEHHOCTb HOBOrO MepHoJa B UCTOPHU reoMeTpHM, Hayaroro Jlo6aueBCKUM, COCTOMT B Pa3BUTHH HOBBIX €OMETPUYECKHX TEOPHi — HOBBIX «T€OMETpPHii»
M B COOTBETCTBYIOLIEM OGOOLLIEHHH NMpeIMeTa reOMETPHH; BO3HUKAET MOHATHE O Pa3HOro poLa «IPOCTPAHCTBAX» (TEPMHH «IIPOCTPAHCTBO» HMEET B HaykKe JBa
3HAYEHHUs: C OJHON CTOPOHBI, 3TO OOBIYHOE pealbHOE MPOCTPAHCTBO, C APYroi — abCTpakTHOE «MaTeMaTHYECKOE NPOCTPAHCTBOY). [IpH 3TOM HEKOTOphIE TEOPHH
CKJIa[IbIBUTMCH BHYTPH €BKJIMAOROH r€OMETPHH B BHAE €€ 0COOBIX 1B M JIHLIE IOTOM NOJMYYalld CaMOCTOATENbHOE 3HaueHHe. Tak CKTafbIBATHCh MPOEKTHBHAA, ad-
¢uHHas, KOHPOPMHas reOMETPHUA H APYrHe AUCLUMIUIMHDIL, MIPEAMETOM KOTOPBIX SBJISIOTCS CBOKMCTBA (HUIyp, COXPAaHSIOLIMECS TIPH COOTBETCTBYIOLIMX (TPOEKTUBHBIX,
a(pUHHBIX, KOHPOPMHBIX H [Ip.) NpeobpazoBaHUAX. BO3HUKIN MOHATHS NPOEKTUBHOrO, adhdHHHOr0 U KOHPOPMHOTO NPOCTPAHCTB; CamMa eBKJIMI0BA FEOMETPUs CTa-
Jla paccMaTpHBaThCA B U3BECTHOM CMBICIIE KaK I71aBa MPOEKTUBHOM reoMerpud. Jpyrue Teopuu, nogodHo reomerpuu JlobaueBckoro, ¢ caMoro Hadasna CTpOMIHCh
Ha OCHOBE U3MEHEHHUS U 0000LIeHHs TOHATHIT eBKIMIOBOM reoMeTpuy. Tak co3aaBaack, HAPUMEp,. MHOrOMepHasi FeOMeTpH; MepPBLIE OTHOCSALIHECS K Heit pabo-
Tbl (leometpus I'pacman u A. Kanu, 1844) npencraeisnu ¢popmaibHoe 06061eHHe 0ObIMHOM aHATUTHYECKOH Fr€OMETPHH C Tpex KOOpAMHAT Ha n. HekoTopslit uror
pa3sBHTHA BCEX ITHX HOBBIX «reometpuii» moasen B 1872 r. ®. Kneiin, ykasas oOuuit npuHUMN MX noctpoeHus. [IpuHuMnuanbueiii war 6wt caenad b. Pumanom
(nexuus 1854, omybaukosana 1867). Bo-nepsbix, oH sAcHO copMynupoBan 060GILEHHOE MOHATHE NPOCTPAHCTBA KAaK HEMPEPBIBHOH COBOKYMHOCTH JIOOBIX OIHO-
podHbIX 0OBEKTOB MM ABEHHUIA. Bo-BTOpPBIX, OH BBE/ MOHATHE MPOCTPAHCTBA C 3aKOHOM M3MEPEHHUs PACCTOSHUI 6ECKOHEYHO MasibIMM WaramMu (MoJo6HO H3Me-
PEHHIO [UTMHBI JIMHHUK O4YeHb MaibiM Maciutabom). OTCroaa pa3Bunack obIMpHas 061acTb reOMETPHH, TaK Ha3biBaeMas pUMaHOBA FeOMETpPHS, HAlLeAIas BaXHbIE
NPHIOKEHHS B TEOPHH OTHOCHTENILHOCTH, B MEXaHHKe U Ip. B TOT ke mepuoa 3apoaunach TONONOrHS KaK YuyeHHe O TeX CBOHCTBaX ¢Hryp, KOTOPbIE 3aBUCAT JIHILb
OT B3aHMHOTO MPHUKOCHOBEHHS HX 4YacTeill U KOTOpBIE TEM CaMbIM COXPaHSIOTCS MpPH JIOOBIX Mpeobpa3oBaHUAX, He HAPYILAIOLUX H HE BBOASUIMX HOBBIX [IPHKOC-
HOBEHHH, TO eCTh MPOUCXOAALIMX €3 pa3pbiBOB U ckienBaHuil. B XX B. Tomosorys pa3suiach B CaMOCTOATENbHYIO AUCUHITIHHY .

Tak reomeTpus npeBpaTHIIACh B Pa3BETBJICHHYIO M ObICTPO pa3sBMBAIOLIYIOCS B Pa3HbIX HAlpaBI€HHIX COBOKYMHOCTb MaTeMaTHYECKHMX TEOPHH, H3yuyaroUinx
pasHble NPOCTPaHCTBa (€BKINA0BO, JlobaueBCKOro, MPOEKTHBHOE, PUMAHOBBI M T. [1.) H (PUIYpPbI B 3THX MPOCTPAHCTBAX.
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OHOBPEMEHHO C Pa3BHTHEM HOBBIX T€OMETPHUYECKHX TEOPHIi Benack pa3paboTKa yKe CIOKHBLIMXCS 00NacTeil eBKIMI0BONH reOMETPHH — 3JIEMEHTAPHOI, aHa-
NUTHYecKOi M aMbdepeHLManbHOM TeOMeTPHH. B eBKIMI0BOH reOMeTpHK NMOSBHIIMCH M HOBbIE HarnpasieHus. [IpeamMeT reoMeTpiy pacluupuics U B TOM CMBICIE,
YTO YBEJIHHUUICH KPYT uéénenyeMbrx ¢uryp, Kpyr U3yyaeMbiX CBOWCTB (GUIyp, pacLIMPHIOCh caMO MoHsATHe 0 durype. B 70-x rr. X1X B. Bo3HuKIIa 06Las Teopus
TOY€YHBbIX MHOXECTB, KOTOpas, OMHAKO, yXKe HE MPUYUCIISAETCS K F€OMETPHH, a COCTaBAseT 0CO0YyI0 QHUCLMIUIMHY. DUrypa cTana onpeaensiThCs B reOMETPHH Kak
MHO>€ECTBO TO4YeK. PazBuTHe reoMeTpud ObUIO TECHO CBA3AHO C MIYOOKHUM aHAIM30M TeX CBOMCTB MPOCTPAHCTBA, KOTOPKIE JIEXKAT B OCHOBE €BKIIMAOBOMH r€OMET-
puu. HHEIMH cOBaMH, OHO ObLIO CBA3aHO C YTOYHEHHEM OCHOBaHHMH caMoi €BKINMIOBOH reomeTpuH. 3Ta pabota npusena B koHue XIX B. (JI. I'unebept 1 ap.)
K TO4YHOM POPMYTHPOBKE aKCHOM E€BKJIMIOBOI Fr€OMETPHH, a TAKKE APYTHX KTEOMETPHIi».

Ypoxk 62. Tema: UTOI'OBOE HOBTOPEHI/IE 1O TEME «TPEYT'OJIbHUK>»

Ileas aesTenbrocTH | CO31aTh YCIOBHS A1 CHCTEMATH3aLMHU 3HaHMUI 110 TeMe « TpeyroibHUK», MOBTOPEHHS OCHOBHBIX CBOMCTB, MPH3HAKOB TPEYTONbHHKA,
YUHTEasA IUTs MOAroTOBKH K cnade ' UA

Tepmuubl 1 noHATHS | PaBeHCTBO U Moao6He TPEYronbHUKOB, CyMMa YIJIOB TPEYTro/lbHHKA, paBHOOEAPEHHBIH TPEyroNbHUK, MPAMOYTOJbHBIH TPEYTONBHHK,

TJI0IAAb TPEYTOIbHHKA
IInanupyembie pe3ynbTaThl
IIpeameTHbIE yMEHHS YHuBepcaJbHbIe YieOHbIe JeiicTBUS

VYmeloT paboTaTh ¢ reOMETPHUYECKHM TEKCTOM, TOUHO Io3nagamenvHvie: yMEIOT CaMOCTOATENBLHO MIAHUPOBATh ANbTEPHATHBHbIE ITyTH HOCTHKEHHS
W IPaMOTHO BHIPAXXaTh CBOM MBICIIH B YCTHOH M MMCbMEHHOMH | Liesiel, 0oco3HaHHO BbIOHpaTh Haubosee 3deKTHBHBIE CTOCOOb! pelIeHHs yUeOHbIX Y TO3HaBa-
peuu C MPUMEHEHHEM MaTEMaTHUECKOH TEPMUHOIOTHH TenbHBIX 33a4; BJIAJCIOT JIOMMYECKUMH EHCTBUAMM ONpeeNeHHs MOHATHH, 0600eHNs, ycTa-
¥ CUMBOJIMKH, UCIOJb30BATh Pa3M4YHbIE A3bIKH MAaTEMATHKH, | HOBJIEHHS aHANOTHH.
OCYHIECTBIIATD KJlacCUPHUKALIUH, NPOBOAUTD JIOTHYECKHE Pezynamugnete: NPUHUMAIOT U COXPAHSAIOT HEMH U 3aa4H y4eOHOH NeATEIbHOCTH.
000CHOBaHHUS, 10Ka3aTeNbCTBA MaTEMAaTHYECKHX Kommynuxamusnoie: ymeror GopMyaupoBaTh, apryMeHTHPOBATh U OTCTAMBATh CBOE MHEHYE,
paccyxaeHui ) paborats B nape. ' : :

Jluynocmuvsie: UMEIOT LETOCTHOE MUPOBO33pEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO

Pa3BUTHUs HAYKH W OO1IECTBEHHOH NPaKTHKH

Oprasu3anus NpocTpaHCTBA
dopmbl padoTsl ®ponTanbHas (O); unauBuayansHas (M); rpynnosas (I
O6pa3oBaTenbHble * 3ajiaHus 11 CaMOCTOATE/bHOM paboTel, rpynnoBoi paGoTsl, JOMALUHEH paboThl
pecypcbl :
I 3Tan. AKTyaIn3anusi ONOPHBIX 3HaAHHH yJyamuxcs '
Llesib feqTENBHOCTH ' 3aganus A1 CaMOCTOSTENbHON paboThi
1 2

Cucrematuszuposare | (H)
TEOpeTHUECKHH MaTe- | — YKaXuTe HOMEpa BEPHBIX YTBEPHIAECHHUH.
pua 1) AvaroHanu Tpaneuuu TOYKOH nepeceyeH s AeIATCA orosaM.

2) BricaHHBI# yron uaMepseTcs NOnA0BUHOMN 1yTH, Ha KOTOPYIO OH OMHpaeTcs.

3) Ecnu B YETbIPEXYTOJIbBHUKE IMPOTHUBOIOJIOKHLIE CTOPOHBI MOMAPHO paBHbI, TO 3TOT Y€THIPEXYTOJIbHHK — MIPAMOYTOJIbHHK.
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4) CyMMa BHyTpEHHHX YIJI0B TpeyroibH1Ka paBHa 180°.

5) B paBHOGeApeHHO# Tpaneury JHaroHany paBHbL.

6) Ecnu aBe napanienpsHbie MpAMble MEpeceueHbl CeKylleH, To GUCCEKTPUCH HAKPECT JIEKALHMX YIJI0B fapaijebHbl.
7) Okoso 1060ro YeThIpEXYToibHHUKA MOKHO ONMUCATh OKPYIKHOCTb.

8) Okpy>XHOCTb Helb3s BIUCATh B OO0 TPeyrosbHHUK.

9) B paBHOGEIpeHHOM NPAMOYTOJILHOM TPEYroJIbHUKE KaXAbIA OCTpbIiA yron paseH 45°.
10) Jlrobas xopna, npoxoasimas yepes LEHTP OKPYKHOCTH, ABJISETCS €€ AHaMETPOM.

11) Auarodanu pom6a paBHB. :

12) [NepnieHauKyNApHbie NpsIMbIE NEpeceKaroTes MO MPAMBIM YTIIOM.

13) B npsMoyroabHOM TpeyrojsHHUKe 000N KaTeT MeHbLUE TMIOTEHY3bI.

14) TpeyroasHHK co cTOpoHaMH 3, 5, 6 CylecTByeT.

15) JluaroHasau npAMOYrojibHUKA PaBHBI.

16) Cymma yriioB BITYKJIOrO 4eThIpeXyrofibHuKa pasHa 300°.

OtBeTn:2,4,5,6,9,10,12,13,14,15
: II 3ran. Pemienne 3axau

Ienp pesTensHOCTH

CoBMecTHasA neATeNbHOCTD

1

2

CoBepiiieHCTBOBATH
HaBBIKH PELICHUS
3aiay '

(I
Kaxcro#t rpynne npemutaraercs peliuTh TpH 3afaqy. Jlajnee rpynnbl NpeacTaBISIOT pelleHHs, 00CyKAAIOT, 3aMHChIBAIOT JIyHIIEE.
1. B tpeyronsuukax ABC u DEK AB=DE, AC=DK, BP=EM,Pu M- cepe,nuﬂbl cropoH AC u DK.

1) Jlokaxwute, uto TpeyronbHUk ABC paBeH TpeyronsHuky DEK.
2) Haitaure Syp, ecnii EM =3 cm, DK = 4 \/—i oM, LEMK = 135°.
2. B tpeyronsuukax ABC u A\B;Cy AC=A4,C,, BC =
nexar Ha otpeskax AC u 4,C,.

1) JlokasxwuTe, 4TO TpeyrosbHuk ABC paBeH TpeyrofbHuky A;B,C).

2) Haiigute pannyc OKpy>KHOCTH, ONIUCaHHOH okoJio TpeyronbHHika By DiC|, ecii U3BecTHO, 4To BD = 6 cM, DC = 8 cm.

3) Ha#inure yron A,C By, ecit BD = 6 cMm, DC = 8 cm.

3. B tpeyronbuuke ABC AB =14 cm, AC =15 cm, BC =13 cm.

Hafigure: 1) 0iiMHy MeHbLueit BBICOTbE TpeyroibHUKA; 2) miowans TpeyronsHuka ADC, ecnin AD — OuccekTpuca TpeyroasHuka ABC;
3) menuany AE tpeyronsHuka ABC.

BiCy, BD = B\Dy; BD u B;D| — BbICOTbI TPEYTrOJbHHUKOB, Npu4eM To4ku D u D,

III 3tan. CamocrosiTesibHast paboTa ¢ camonpoBepkoii

Henb gesTeNbHOCTH

3anaHus Uit cCAMOCTOSTENbHOA paboThl

1

2

[TpoBepUTL FOTOBHOCTD
yuawuxcs k caade 'MA
(MO reOMEeTpHH)

)
Bapuaunt I :
1. OMH U3 BHEWIHMX YIJIOB TpeyroibHUKa paseH 120°. Haliqure cyMMy YriioB TpeyroibHHKa, HE CMEXHBIX C HUM.




(YA

IIpooonxcenue maon.

2

2. Hau tpeyronsauk ABC. Haligute ero nepumerp, eCy ANHHBI €ro CpeHHX JTHHUHI paBHbI 5, 7 U 9,
3. Ucnonb3ys pUCyHOK, HalHAWTeE rpagycHyto Mepy yrna C, B__

ecnii yron A = 14°, a rpagycHas mepa Oonbuueii u3 gyr AC = 236° /"
A

4. Haiipure nnowans GUrypbl, H300paxeHHOH Ha pHCYHKE.
(I knemouxa = 1 cm’.)

_ BapuanT II
1. Max npsaMoyroneHsiit TpeyronabHuk ABC, yron C — npsamo#t, yron B = 26°. Haiinure BennHuMHy BHELIHEro yria rpH BepluixHe 4.
2. Haiinure Gonbluee OCHOBaHHE TpareLMH, €CIH JUIMHA €€ CPEIHEH JIMHKMK paBHa 11, a InuHa MEHbIIEro OCHOBaHHS paBHa 7.
3. Ucnone3ys pUCyHOK, Hailiute rpasycHyio Mepy yria D,
ecqu yron BOC ='40°, a rpagycHas Mepa MeHblueH 13 1yr AB = 58°.

': c
Y

4. Haiipure mnowans ¢Gurypsl, H300paxceHHONH Ha pUCYHKE.
(1 xnemouxa = I cm’.)

OTeeTsi: Bapuanr I: 1. 120°; 2. 42; 3. 48°; 4. 21.
Bapuanr I1: 1. 116°; 2. 15; 3. 49°; 4. 40
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Oxonuarite maoa.

IV 3tan. Utorn ypoka. Pediexkcus

IICHTICII]:HOCTB YUYHTEIA

JlesTensHOCTD yHalnuXcs

(D/H)
— Kakwue cBoiicTBa TpeyrosnbHHKOB MOBTOPHIIH Ha ypoke?
—Yro okazanock A5 Bac HauGosee CIOKHBIM?

— OueHure cBoto paboTy u paboTy B rpyrie

(M) HomatuHee 3aaHKe: peLinuTb 3aa4H.
1. B tpeyronsHuke ABC AC = BC. BHewHuii yros npu BepiunHe B pasen 146.
Haiimure yron C. Otset aaiite B rpagycax. ,
2. M3 Touku A4 npoBeseHbl 1Be KacaTelbHbIe K OKPYKHOCTH C LUEHTPOM B TOYKE
O. Haiiaute paanyc OoKpY>XHOCTH, €CIIH Yrosl MeXy KacarelbHbBIMU paBeH 60°,
a paccTosHUe OT TOYKH A 10 ToukH O paBHoO 6.
3. CropoHa pomMba paBHa 8, a paccTosHUe OT LieHTpa poMba 10 Hee paBHO 2.
Haiinure mnomans pomoda.

2410

4. B peyronbHuke ABC yron C paBen 90 °, AC =12, tgd = -5 Haiinure AB.

5. YkaxkuTe HOMepa BepHbIX YTBEPXICHUH.

1) B TynoyronsHoM TpeyrojbHHKE BCE YIIIbl TyTIbI€.

2) B mo6oM napanienorpaMme AUAroHaIM TOYKOH NepeceyeHus JeaaTcs no-
nojam.

3) Touka, nexanias Ha CepeJUHHOM NEPNEHANKYIApe K OTPE3Ky, paBHOY1ase-
Ha OT KOHLIOB 3TOTO OTpe3Ka. ‘

6. B tpeyronbuuke ABC yravst A u C pasHbt 40° 1 60°

COOTBETCTBEHHO (puc. 1). Halinure yron mexay BbICOTOH

BH un 6uccexrpucoit BD.
B C
i ,
F 1 Puc. 1

7. B napannenorpamme ABCD nposeaeHbl

£ neprieHAMKynApbl BE v DF Kk AMarosaim
AC (puc. 2). Jokaxmure, yto BFDE — na-
pasesorpamMm.

A Puc.2 D
3anaHue 1 2 3 4 5 6 7

OTBer: 112 32 28 33 10 -
243 _
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Ypok 63. Tema: HTOT'OBOE ITIOBTOPEHUE I1O TEME «TPEYT'OJIbHUK»

Iennb gesTeIbHOCTH
yuuTeas

Co3narb ycioBus JUIf CUCTEMATH3aLMHU 3HaAHHIT 10 TeMe « TpeyrofbHHUK», MOBTOPEHHs OCHOBHBIX CBOMCTB, IPU3HAKOB TPEYTobHHKA,
7 MOAroTOBKH K ciave 'HA ‘

TepMHHBI H HOHATHH

PaBeHcTBO 1 nofobKe TpeyroabHHUKOB, CyMMa YIJIOB TPEYFroibHHKA, paBHOOBEAPEHHBIHA TPEYTroJbHUK, MPSIMOYIOIbHBIA TPEYroNbHHUK,
MJIOLIAAb TPEYTONbHHUKA

Ilnanupyemble pe3yabTaThl

IIpeameTnbie yMeHUs Yuusepcajabnble y4eGHble JedcTBHS

YmeroT paboTaTh ¢ reOMETPHUUECKHM TEKCTOM, TOYHO Iloznasamenvuvie: yMEOT CaMOCTOSTENBHO [UIAHUPOBATh ATbTEPHATUBHBIE [TyTH JOCTHIKEHUS
Y rpaMOTHO BBIPaXaTh CBOH MBICTH B YCTHOH U MUCbMEHHOM | LieNeit, 0co3HaHHO BBIGHpaTh HanboJiee 3¢ deKTHBHBIE CIOCOOBI pellueHUs yueOHbIX U O3HaBa-
peuy ¢ pUMEHEHHEM MaTeMaTHYECKOH TEpMHHONIOTHH TeJbHBIX 3a/1a4; BAAAEIOT JOTHYECKMMH AEeHCTBUAMH onpeJeneHus NoHATHH, 00001eHns, ycTa-
Y CUMBOJIMKH, UCMONB30BaTh PA3JIMYHbIE A3bIKM MATEMATHKH, | HOBJICHHS aHATOTHH. _
OCYLIECTBAATH KIaCCH(UKALIMK, IIPOBOANTD JIOFTUYECKHUE Pezynsimusnvie: NpUHAMALOT M COXPAHSAIOT LEH U 33J1aUH YUEOHOH AEATETLHOCTH.
000CHOBaHUS, IOKA3aTENbCTBA MATEMATHUYECKUX Kommynuxamugrele: ymerotT GopMyaHpoOBaTh, apryMEHTHPOBATh H OTCTAWBATh CBOE MHEHHE,
paccyxxaeHHi paborarts B n1ape.

Jluunocmuvie: UIMEFOT LIEJIOCTHOE MUPOBO33pEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO

| pa3suTHs HaykH U 06LIECTBEHHOM NPAKTHKH

Oprann3anns DpocTpaHcTBa

®opmbl paboThl

OponransHas (P); unauBuayansHas (M)

O6pa3oBaTesibHbIE
pecypcsl

‘» 3apgaHus [ MaTeMaTHYECKOrO IMKTaHTa, CaMOCTOATeNbHOM paboThl, AoMaluHel paboTkl, PpOHTaNBHOM paboThbl

I 3Tan. AxTyajausanus OnopHbLIX 3HAHHI yYalHXCH

ueﬂb AEeATEJIbHOCTU

. CoBMecTHas AeATeNbHOCTD

1

2

CucTeMaTH3UpOBAaTh
TEOPETUYECKUI MaTe-
puan

(D/N)

1. [IpoBepka noMaiUHEro 3aAaHuUs.

2. O6cyxaeHue BOIIPOCOB ydyalkxcs U pa3dop 3aaay, BbI3BaBLIKX HauOOJIbLIEE 3aTPydHEHHUE.

3. MatemaTH4ecKHi AUKTaHT C CaMOMPOBEPKOH.

1) B npssMoyronbsHOM TpeyrojibHMKE MeHaHa, IPOBeIcHHas U3 BEPLUMHBI IPAMOTrO YIJia, PaBHa... (O06UHE 2UNOMEHY3bL).

2) B TpeyronsHuKe NPOTHB OOJbLIEH CTOPOHB JIEKHT. .. (boabutui y2on).

3) Kaxas CTOPOHA TPEYTOJbHUKA ... (MEHbIUE) CYyMMbI ABYX JAPYTHX €r0 CTOPOH.

4) Cy1uecTBYIOT Cleaytoure NPU3HaKH paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOJbHHUKOB: ... (10 O8YM KAmemam, no Kameny u npuiedica-
yeMmy K Hemy OCIpoMY Yeny, O 2URONICHY3e U OCHIPOMY Yy, RO 2UROMeEHY3e U Kamemy). '

1 .
5) INepeuncnure hopmysnbl i BBIMUCIEHHU TIOWAH TPEYrObHHUKA. (S = %a “h,; S= Ea b-sina; S= \/p(p —-aj(p-b)(p-c);




VLl

IIpodonscenue mabn.

abc . ' .
S=rp; S=—, 20e a, b, c — cMOpPoHBL Mpey2o1bHUKE, T — PAOUYC GNUCAHHOT OKPYHCHOCIU, R — paduyc onucanHoi okpyscHocmy,

p— nozzynepwnemp]

6) MeauaHsl TpeyronbHUKa TOUKO# NepeceueHus JeNarcs. .. (6 omnowenuu 2 : 1, cuumas om gepuiunbl).
7) [o TeopeMe KochHycoB B TpeyroisHuke ABC AB* = ... (AC* + CB’ - 2AC - CB - cos ZACB.)

I1 3Tan. Pemienne 3a5a4 o roTOBbIM YepTeKam

Llenb nesTenbHOCTH

JleATebHOCTb YUHTEA

JeATesIbHOCTb yYaIuxcs

COBepUJeHCTBOBaTb
HaBbIKH PCUICHHUSA
3agay

(®/H) OpranuzoBbIBaET pellEHHE YHALIMMHUCA 3a1a4 Ha JOCKE U B TeT-

pansx.
1) Haiitu ZACE. 4) Hatitu BD.
B
C
P > A D
Puc. 1 Puc. 4
2) Haiitu MK. 5) Haiirn SAB('Z SA(.‘D-
B 38
2 1 12
M 5 A 277 D
Puc. 2 Puc. 5
3) Haiitu AB. 6) Haittu AB.
B -
: .75° s
A 60°
c y A [&

Puc. 3 : Puc. 6

OTBeTH K 3ajauam:
1) 75.°

2) 15.

3)6.

4) 8.

5)4:09.

6)5v6
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1Ipodonncenue maba.

III 3ran. CamocrofTenbHas paGoTa

Ilens xedrenbHOCTH

CoBMecTHas IeATENbHOCTh

ITpoBepuTh yMeHHE
MIPUMEHSATD TEOPETH-
4eCKHE 3HaHUs

Ha paKTHKe

| 5. Kakue u3 NaHHBIX yTBepKIeHHit BepHbI? 3anuunTe ux Homepa. (Eciu yTBep)KIeHNH HECKOBKO, 3aMUILHTE UX Yepe3 TOUKY C 3aris-

(W) Pabora peruaeTcs Ha JIMCTKE M CAAETCs HA [TPOBEPKY YUHUTEIIO.
1. Buccekrpucsl yrioB B u C tpeyronsiuka ABC nepecexarorcs B Touke K.

Haiingure ZBKC, ecnu £B =40°,a ZC = 80°.

B A Puc 7
2. Touka O — ueHTp okpyxHocTH, LACB = 24° (puc. 8).
Haiinure Benuuuny yrna AOB (B rpanycax).

Puc. 8
3. Haiinure tanredc yrna B tpeyronbHuka ABC, H306paXkeHHOro Ha pucyHke 9.
B
- //
//
A C
Puc. 9

4. Papunyc kpyra paeeH 1. Hailaure ero mowiab, A€JEHHYHO Ha T.

TOii B MOpPAKE BO3pacTaHHs.)
1) Bokpyr no6oro TpeyrojibHHKa MOXHO OMUCATb OKPYKHOCTD.
2) Ecnu B napannenorpaMMe JHaroHally paBHbl U MEPNEHAMKYNAPHLI, TO 3TOT Napajie/iorpaMM — KBajpar.

3) ITnowaae Tpaneuru paBHa NPOU3BENEHUIO CPEAHEH TUHIU Ha BBICOTY
4 IV stan. Hrorn ypoka. Pediekcus

JlesATenbHOCTh YUHTENs JestensHoCTh yuaumxes
1 2
(/) (H) HomaluHee 3ajaHHe: PELUUTh 3a4a4H:
— 3agaiite TpH Bompoca Io TeMe ypoka? 1. U3 Touku A4, nexalleil Ha OKpY>KHOCTH paauyca R, IpoBeJeHbI JBE XOpAbl —
* A y3na... AC 1 AB. 311 XOpAbI Nex)art Mo OAHY CTOPOHY OT AMaMeTpa OKPYKHOCTH, Mpo-

* Jl Hayuuics. ..
¢ 5l noHsa, yTo MoOrYy...

xozsuiero yepes Touky 4. JJaHa anuxa 6onbuieii xopast — b, yron BAC = a.
Haiinure paguyc okpyKHOCTH, koTopas Kacaetcst Xopa AB n AC u nyru BC.
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Oxonuanue mabn.

1 ' 2

* MHe noHpaBUIOCh. ..
* Meus yauBuio...

* V MeHs MoJIy4HUsocCh. ..

* 1 npuoGpen...
* MHe 3ax0Tenock. ..

* MeHs BOOAYIIEBHIIO. ..

2. Touka A HaxoOUTCS BHE HEKOTOPOH OkpykHOCTH. U3 Touku 4 Kk 3TOi
OKpY>KHOCTH MpoBeJeHa KacartenbHas AP, rae P — Touka kacanus. Yepes Touky
A npoBejeHa elle OJHa NpsAMas, Nepecekaroias oOKpy>KHOCTb B Toukax R H S.
Jokaxute, uto AR - AS = AP

Y pok 64. Tema: H-TOI'OBOE HOBTOPEHME I10 TEME «OKPYXHOCTb»

Hennb nesTeAbHOCTH
yUHTes

Co3naTh ycnoBus JUls CUCTEMATH3aUMH 3HaHHI N0 TeMe «OKPYKHOCTbY», [IOBTOPEHH OCHOBHBIX CBOMCTB, MPU3HAKOB OKPYXKHOCTH,
JJIS TIoAroToBkH K caaye ' MA '

TepMHHDBI H HOHATHS

OKp)’)KHOCTL H KpYT, KacaT€jibHasA K OKPpY>XHOCTH H €€ ceoﬁcma; OKPYXHOCTb, OITHCaHHAas OKOJIO TP€YTroJIbHHKA, Opr)KHOCTb, BITH-
CaHHas B TPCYT'OJIbHHK

[lnannpyemMble pe3yJibTaThl

IIpenMeTHBIE YMeEHHS . YHuBepcajbHble YueOHBIE TelHCTBHA

YMeroT paboTaTh ¢ reOMETPHUECKUM TEKCTOM, TOUHO U rpa- | Ilo3nasamenvHbie: yMEIOT CAaMOCTOATENbHO MIaHUPOBATH AIbTePHATUBHBIE MTYyTH JOCTHXKEHHS
MOTHO BBIP@’KaTh CBOH MBICJIH B YCTHOI M IMCBMEHHOH peud | ueneil, oco3HaHHO BeIOUpaTh Haubosee 3¢hdekTHBHBIE CIOCO0b! pelleHHs yueOHbIX U M03HaBa-
C NIPMMEHEHHEM MaTeMaTHYECKON TEPMHHOJIONHH M CUMBOJIMKH, | Te/bHbIX 3a[a4; BaJEIOT JIOTHYeCKUMH JeHCTBUAMHU ONpelesieHHs MOHATHIA, 0606L1eHHs, ycTa-
MCIOJIB30BATh PA3IMYHBIE A3bIKM MATEMATHKH, OCYILECTBIIITh | HOBJIEHHS aHAIOTHA. ,

KJ1acCUPHKaLIMH, TPOBOJMTD JIOTHYECKHe 000CHOBAHMUS, Pezynamueneie: IpUHUMAIOT ¥ COXPAHSIOT LIESIH H 3aJa4H YueOHOH AeqTeNbHOCTH.
JIOKa3aTe/bCTBa MaTEMaTUUECKUX pacCyXaeHHUH Kommynuxamugnvle: ymeroT GpopMyIHpPOBaTh, APryMEHTHPOBATb H OTCTAWBATH CBOE MHEHHE,

pabotats B rpymre.
Juunocmmubie: IMEIOT LEJIOCTHOE MUPOBO33pEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH M OOLIECTBEHHOMN MPaKTHKH

OpraHn3anus NPpOCTPAHCTBA

Popmbl paborsl

OponranbHas (P); uHAKMBUAYanbHas (H); rpynnosas ()

OG6pasoBaTesbHbIe
pecypehl

* 3agaHug Afs MaTeMaTH4eckoro AMKTaHTa, rpyNnnoBoit paboTel, foMailliHel paboTsl

I 3Tan. AKTyaJmn3anus OnopHbIX 3HAHAH yYauuxcs

L[em: ACATCJIbBHOCTH

3agaHus A1 MaTeMaTHYecKoro JMKTaHTa

1

2

[TpoBepuTh HaBBIKH
peLIeHHs MPOCTHIX
3a7]ay U3 BApUAHTOB
'HA

(M) MaTtemariyeckuii IMKTaHT ¢ CAMONIPOBEPKOIA.
1. K okpy>xHOCTH ¢ LIeHTpOM B Touke O MpoBeAeHbl kacaTenbHas 4B u cekywas AQ0.
Haiinute panuyc okpy»HocTH, ecnd AB =12 cm, AO =13 cMm.

OTtBerT: 5.

A B Puc. 1
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ITpodonxcenue maéa.

OTrBeT: 22,5

2. Ilentpanenslii yron AOB pasen 60°.
Haiinute nnuHy xopabl 4B, Ha KOTOpYO OH ONUPAETCs, ECIIH PAAUYC OKPYXKHOCTH paBeH 5.
OTserT:5. |

3. UenrpanbHsiit yron AOB onupaercs Ha xopay AB aniHoit 6. [1pu 3ToM yron OAB paseH 60°.
Haiinute paatyc okpyXHOCTH.

OTBeT: 6.

4. B okpy»HOCTH ¢ LEHTpOM B Toyke O nposedeHb! guaMeTpbl AD u BC, yron OAB pasen 70°. g
Haiingute Benuuuny yrna OCD.

OTtBeT: 70.

5. B OKpy>KHOCTb BMMCaH PaBHOCTOPOHHHI BOCBMHYTOJIbHHK.
Haiinure Benuuuny yrna ABC.

II 5ran. Pemenne 3axa4

Llens pestenbHOCTH

JlesATensHOCTD yunTens ' HestenpHOCTD yyamuxcs

1

2 3

ITpoBepuTs yMeHue
peuiatsb 3aa4M MOBbI-
WIEHHOH CJIOXKHOCTH

(I') Yuammmes npemaratores 3agaqd u3 Bropoit yacti [ YA,

Ha peluenue orBoautcs 20 MUHYT, 3aTe€M KKAas FPymnna npe3eH-
TYeT peLueHure ofHOH 3aaauu. [Tocne o6CyKaeHUs peLieH s 3amu-
CHIBAIOT B TETPa/lb. '

1. Haitoure yron ACO, ecnu ero cropoHa CA Pewenue: .

KacaeTcs OKpY»KHOCTH, O — LEHTP OKPYKHOCTH, 1. Ilposenem panuyc OA. Tpeyronbauk AOC — MpAMOYTONbHbIi,
a nyra AD okpyKHOCTH, 3aKJIFOYEHHAsd BHYTpH £A=90°. ZCOA = 180° — £40D = 180°- 100°= 80°;

3TOro yrna, paexa 100°. LACO =90° - 80° = 10°.

OTser: 10.
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IIpoooaxcenue maén.

2

3

2. W3 Touku 4 npoBeneHbI ABe KacaTesibHble K OKPY>KHOCTH C LIeH-
Tpom B Touke (. Haliaure paguyc OKpyKHOCTH, €CITH YoM MEXIY
KacaTeJibHeIMH paBeH 60°, a paccTosHHe OT TOUKH A g0 To4kH O
paBHo 8.

6054
Puc. 7

3. Haiigure yron ACO, ecnu ero cropoHa CA kacaetcs OKpYKHO-
cTH, O — LEHTP OKPYXHOCTH, a iyra AD OKpY>KHOCTH, 3aKITKOYEH-
Hasg BHYTpH 3Toro yria, pasHa 140°.

A

D c Puc 8

4. B OKpy>KHOCTH ¢ LIeHTpoM O MpOBeEHbI JBE PaBHbIE XOPAbI
KL v MN. Ha st X0pas! onyuieHsl neprieHaukyaspsl OH u OS.
Hokaxwure, yuto OH u OS paBHbi. ‘

K N
4
L M Puc. 9
5. OcnoBanue AC paBHoGenpeHHoro TpeyronbHuka ABC paBHo 12.
Okpy>KHOCTb paHyca 8§ ¢ IeHTPOM BHE 3TOro TpeyroibHHKa KacaeT-
Csl IPOJIOILKEHHI GOKOBBIX CTOPOH TPEYTONbHHKA U ocHOBaHHs AC.
Haiigute pagnyc OKpYyXHOCTH, BITHCAHHOMH B TpeyronsHUK ABC.

Puc. 10

2. OnycTHUM paanychl Ha KaXayro KacaTe/ibHyro. CoeMHUM TOYKH
A v O. ITony4yuBuUIHECS TPEYTOJBHUKH — MPSMOYTOJIbHBIE, TAK KaK
paauyc, NPOBEAEHHbIIt B TOUKY KacaHHs, NEPneHAHKYIApeH Kaca-
TesbHOM. [To runoreHyse U KaTeTy 3TH TPEYrOJbHHUKH PaBHBI, TAKKM
06pas3oM, MbI MOJTyYHITH, YTO YTOJl, JIeXKallii HanpOTHB KaTeTa, pa-
Bet 30°. Karer, nexxauinit Hanpotus yrna B 30°, paBeH MojaoBHHE
I'UNOTEHY3bl, TOrA PafiuyC paBeH 4.

OTBeT: 4.

3. [IpoBeaem panuyc OA. Tpeyronsuuk AOC — NpAMOYronbHBIH,
£ZA =90° £COA4 = 180°— LAOD = {80° — 140° = 40°;

LACO =90 -~ 40°= 50°. ’

OTBeT: 50°.

4. Iposeaem OK, ON, ON, OM — papnycol. TpeyronsHuku KOL
¥ MON paBHbI 10 TpeM cTOpoHaMm, Torzaa Beicotel OH u OS Taroke
PaBHbI KaK 3JIEMEHTbI PaBHBIX TPEYTOJbHHKOB, YTO H TPeOOBaIOCH
JlOKa3aTh. '

5. Myctb O — ueHTp JaHHO# OKPYKHOCTH, a () — LIEHTDP OKPYKHO-
CTH, BIIMCaHHO# B TpeyronsHUk ABC (puc. 10). Touka kacaHus
okpy>xHocrteit M nenut AC nononam. AQ n AO — GUcCeKTpHCHI
CMEXHBIX YIJIOB, 3HaUHT, yron O4Q npsamoii. Y3 npaMoyronsHoro
TpeyroasHuka OAQ noayuaem: AM =MQ - MO.

AM® 36 _
oM 8§

CnenoBarensHp, OM = 45.

OTBeT: 4,5
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Okownyanue maén.

III yran. Utork ypoka. Pediiekcus

JlesTeNibHOCTh YUHUTENs

JlesTenbHOCTb yualuxes

(D/H)

—Yro noBTOpHIIH Ha ypoke?

— OueHure cBoto paboty U paboTy rpynsi.
— 3aKkoHuHTE Ppassl:

* A noHsn...

* 5] BcriomMHUI. ..

* J nayuuncs...

* 51 BOOQYyIUEBHIICA. ..

(W) JomaluHee 3agaHKe: pelIMThb 3a1a4H:

1. Xopna AB oKpy>XHOCTH pajavyca 4 M BUIHA W3 LieHTpa nox yrioM 90°.
Haiigure: 1) xopay AB u paccTosHKe OT LEHTPa OKPYXKHOCTH 10 STOH XOp/bl;
2) yrabt Tpeyronbhuka ABC, rae C — Touka, pacrosyioxeHHas Ha GonbLuoii 1yre
AB okpyXHOCTH Tak, uto JAC 1 UCB =5 : 4; 3) xopay BC.

2. Jlse B3aMMHO NepreHaMKYIsApHble Xopabl AB u CD okpyKHOCTH Nepeceka-
toTcd B Touke K, npuuem AK =6 cm, BK =32 cM, KD = 24 cm.

Haiinure: 1) xopaet BD v CD; 2) paccTosiHUE OT TOYKH A 10 npsimMoit BD,

3) paguyc AaHHO# OKPY>KHOCTH.

3. TpeyronsHuk ABC ¢ yriom B, paBHbiM 135°, BiUcaH B OKPYKHOCTb C LEH-
tpoM O u paguycom R= 10 V2 em

Haiinure: 1) cTopoHy 4B; 2) CTOpOHY AB ¥ Sypc, €N U3BECTHO, 4TO Yron
ACB pasen 30°

Y pok 65. Tema: UTOTOBOE NIOBTOPEHHE IIO TEME «OKPYJKHOCTb»

Lennb aesiteapnaocTn | Co3nare yCJIOBUA IS CUCTEMATH3aLMH 3HaHU# 110 TeMe « OKPYXKHOCTb, IOBTOPEHHS OCHOBHBIX CBOWCTB, PM3HAKOB OKPY)KHOCTH, ANA
YUHTes NOAroTOBKHM K caaue THA

TepMHHBI H NOHS- OKpY>KHOCTb H KpyT, KacaTe/bHas K OKPY)>KHOCTH U €€ CBOHCTBa; OKPY>KHOCTb, OITHCAHHAs OKOJIO TPEYrOIbHHKA; OKPYKHOCTb, BIIMCaH-
THS Hasl B TPEYTOJIbHUK :

IliasupyemMsie pe3yibTaThl

IIpeameTHbIe yMEeHHAS

YHuBepcajbHble yueGHblIe feifcTBUSA

,Ymem paboTaTh C FeOMETPHUECKMM TEKCTOM, TOUHO H FPaMOTHO

BbIpaaTb CBOH MBICJIU B yCTHOl/I U HHCBMCHHOH P€4H C npH-
MEHEHHEM MaTeMaTHU4EeCKOit TEPMHHOJIOTHHA H CUMBOJIHKH,
UCIMOJIb30BaTh Pa3IMYHBIC A3BIKH MATEMATHKH, OCYLUECTBIATD
KJ]aCCH(bI/IKaLLI/lI/l, ITPOBOAHUTD JIOTUUECKHE O6OCHOBaHMﬂ,
JA0Ka3aTeabCTBa MAaTCMATHUYCCKHUX paccymeﬂui’{

Ilo3nasamenshele: yMEIOT CaMOCTOATENbHO [UIAHUPOBATh AJIbTEPHATUBHBIE MYTH JOCTHXKEHUS
Liesiei, 0CO3HaHHO BbIGMpaTh HanGonee PPeKTHBHBIE CIOCOOBI PeLUeHUs y4eOHBIX U NO3HaBa-
TeNbHBIX 33/1a4; BJIaAEIOT JIOTHYECKUMH AEHCTBHAMH ONpeNeNeH s MOHATHI, 06001IEeHH S,
YCTaHOBIEHHS aHAJIOTHH.

Pezynamuenuie: NPUHAMAIOT H COXPAHSAIOT LIEJIM U 33]1auH yueOHO# JeaTeIbHOCTH.
Kommynuxamueneie: yMeroT popMyIMpOBaTh, apryMEHTHPOBATh H OTCTAUBATh CBOE MHEHHE,
paborars B rpynre.

Jluunocmubie: UMEIOT LIEIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAYKH M OOLLECTBEHHOMN MPaKTHKH

Oprasu3anus NpocTpaHCcTBA

®opmbl paboThl ‘OponransHas (D); unnusuayansHas (M), rpynnosas (1)

O6pa3zoBaresibHbIe * 3a7aHuA AN9 MaTEMaTHYECKOTO AMKTaHTa, TPYNNOBOi paboTht, AOMauIHeH paboTh!
pecypchl




081

Tpoodonxcenue maon.

I 3Tan. AKTYa/iu3auus ONOPHLIX 3HAHHKEA yYauuxcs

Llenb nesTenbHOCTH

CoBMecTHas IeSTeNbHOCTh

1

2

IIpoBepuTh ypoBeHb
c(hOpMHPOBAHHOCTH
TEOPETHUECKUX
3HaHHUH

(D/N)

1. [lpoBepka npaBUILHOCTH BBIMOJIHEHHS JOMALIHErO 3aJaHHs.
TpH yueHHKa BLIHOCAT Ha JOCKY pelieHHe JOMaIHUX 3aa4. OCTabHble yyalIHecs CBEPSIOT CO CBOMM PELIEHHEM M 3aJal0T HHTEpE-
CYIOILME MX BOIMPOCHI MO BHIMONHEHHOH paborTe.

2. MareMaTH4YECKHi JUKTAHT.

— Kakue u3 crenytoumx yTeepxkaeHHH BepHbI?

1) LleHTpOM OKpY>XHOCTH, ONMUCAHHOHK OKOJIO MPaBUJILHOIO TPEYroIbHUKA, ABJISETCA TOUKA [EPECEYEHHS BbICOT.

2) B mo6oii 4eThipexyronbHHUK MOXHO BNHUCaTh He fonee OQHOH OKPY>KHOCTH.

3) Ecnu cTOpOHbI MpSMOYTOJIbHUKA paBHbI 3 U 4, TO IMaMETP OMMCAHHOH OKOJIO HErO OKPY>KHOCTH PaBeH 5.

4) CyMMa CMeKHbIX yrnoB paBHa 90°.

5) Yepes ntobble ABe pa3nMuHbIE TOUKH MPOXOAUT He 6osee oqHOH MpsiMOit.

6) Uepes mobble 1Be pa3nUUHbIe TOUKH MPOXOJUT HE MeHee OJHOH MPAMOii.

OTrBeTn: 1,3,5.
3. Pewtenue 3anau (ycmmo). )
1) Haiizure (B cM?) miolaas 3akpatieHHoi GUryphbl, H306pakeHHOT ™
Ha wiet4yaToi 6ymare ¢ pasmepoM KieTku 1 cm x 1 cM (em. puc 1). ] N

S
B otBere 3anuinute e

///

2) OauH ocTpbiii Yrosl NpAMOYTOJIbHOIO TPEYroNbHUKA < Puc. 1
B 9 pa3 Gonbiue apyroro. Haiinute Gonbiuuit ocTpslit yron.

Orteer naiite B rpagycax.

4 Puc. 2
] v

3) Haiitu mioifaib 3aiTpuxoBaHHoi Gurypsl, ecnu R = 6.

y

Puc. 3
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4) R, = R, = 5. Haiitu nuiomaas 3aluTpuXoBaHHON QUIYpBI.

O
Puc. 4 : % Os
5) 0,0, =15, 0,05 =20, R, = Ry = R; = Ry = 4. HaiiTu nyioma/ib 3aiuTPUXOBAaHHOHN QUIYpBL. %0 Puc. 5
_ ! s
II 3ran. Pemenne 3agav
Llens HeATeNbHOCTH JleATeNsHOCTE YUHTENs JleATeIbHOCTD YYRLIMXCS

1

2

3

COBCPU.ICHCTBOBaTB
HaBbIKH PEILICHUA
3ana4

(@/H) u ()
3TOT 3Tan ypoka MOXHO IPOBECTH B OpMe eNIOBO

| urpel. Knacc aenurcs Ha yeTblpe rpynnsl. Jlse rpymnist

BBICTYMAIOT B POJIM 3KCMEPTOB, a APYTye ABE IPyMIbl —
B pOJIM BBITYCKHUKOE, caatoux 'MA. 3atem rpynnsl
MEHSIOTCS POSISIMH.

3apgauu Ang rpynm

1. U3 BepiunHb npsMoro yria C tpeyronbHuka ABC
npoBeaeHa Boicota CP. Pafnyc OKpYKHOCTH, BITHCaH-
HoM B TpeyronbHHK BCP, paBeH 8, TanreHc yria BAC

4 " o
paBeH 3 Haiinure paguyc oxpy»HOCTH, BHHCAHHOH

B Tpeyfonbrmk ABC:

1.B
Yron BAC pasen yriy BCP, Tak kak ZBAC =
=90° - LZABC u £BCP =90° — LABC. Tak kak

P
TaHIEHC — 3TO OTHOLIEHHE TIPOTHBOJIEKAILErO KaTeTa
BP 4 BP
K npuiexainemy, uMeeMm: tg/BCP = — < — = —,
P Y 8 PC T3 PC
Puc. 6 Torpa BP = 4x, PC = 3x, a runoreny3a BC = 5x

o teopeme [udaropa. [Tnowans TpeyroibHUKa paBHa POU3BELEHHIO MOJIO-
BHHBI €ro MEPUMETPA Ha PaaUycC BITHCAHHOMN OKPY>KHOCTH, HO IUIOLaAb Nps-
MOYTOJILHOIO TPEYroJIsHUKa paBHa NOJIOBHHE MPOU3BEICHHS KaTETOB, ClIEI0-

P-rl x=38,

BaTejbHO, MeeM: S = < 12x* =6x-8 <:>{

x =4,
Takum o6pazom, BP = 16, PC = 12, a BC = 20.
Tak kak tgZBAC = %, 10 AC = 15, a AB = 25 no Teopeme I1udaropa.

B tpeyronsHuke ABC nnowans paBHa NpOM3BEAECHHIO MOJIOBUHBI €0 NEpH-
MeTpa Ha pafiuycC BIIMCAHHON B HErO OKPYKHOCTH, HO MJTOLIA/b NPSIMOYIOJib-
HOTO TPEYroJibHUKA paBHa MOJIOBHHE NPOU3BECHHS KAaTETOB, CJIEI0BATENIbHO,

HmeeM:‘Sz-}:i‘Lc>150z3O'r<:>r=5.

OTBeT:r=>5.
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2

3

2. Mennana BM tpeyronbHuka A BC sBiisiercs apamer-
POM OKpPY>KHOCTH, Nepecekatolueit cropoHy BC B ee
cepenuHe. Jlnnua cropons! AC paBHa 4. Haiinure pa-
JMYC OIUCAHHOI OKPYXHOCTH TpeyronbHuka ABC.

3. OkpyaxHOCTb paguyca 4 kacaeTcs BHEIHHM o0pa-
30M BTOPOH OKPY>HOCTH B Touke B. ObLias kaca-
TENbHAas K 3THM OKPYXKHOCTSAM, MPOXOsALIas Hepes
TOUKY B, nepecekaercs ¢ HEKOTOpOi ApYyroit UX 00-
e kacaTenbHOM B Touke A. Halinure paauyc BTopoﬁ
OKpY>KHOCTH, eclii AB = 6.

2. Menuana BM nenut AC nononam. LieHTp oKpyKHOCTH
y ’ °  nexur Ha cepeniMHe MeauaHbl BM, Torna ON — cpenHss
‘%’ nvHus B Tpeyronbiuke BMC, rie O — UeHTp OKpY -
M HOCTH, a N — TOUKa nepecedeHus 3TOH OKpPYKHOCTH
Puc. 7 C ctopoHbl BC. CpenHss NUHUS B TpeyrolbHUKE paBHA
MOJIOBUHE OCHOBaHUA, mo3Tomy ON = 1. CpeaHss
nuHuA ON sBsieTcs paJuycoM OKpyKHOCTH. Tak kak MeauaHa BM seisercs
auameTpoMm, To BM = 20N = 2. [Iposenem MN B TpeyronsHuke BMC. Tak kak
yron BNM onupaetcs Ha nuametp BM, To ZBNM = 90°, takum o6pazom, Tpe-
yroibHHK BNM — npsMoyronbHblit. Tak kak MN — cpefHss JIMHUSA, TO OHa Nna-
pasnensHa AB, Torna TpeyronbHuk 4BC — npamoyronbHbiit. LleHTp onucan-
HOH BOKpYT MPAMOYTONBHOTO TPEYTrOJbHUKA OKPYKHOCTH JIEKHUT Ha CepeuHe
TMIIOTEHY3bl, TAKHM 00pa3oM, pajilyc OIMCaHHON BOKPYT TpeyrofbHukh ABC
OKpY>KHOCTH paBeH 2.
OtBeT:r=2.
O603Ha41M LIEHTPBI NEPBOil U BTOPO OKpYX-
HocTei 3a O; ¥ O,, a TOUKH KacaHMs ¢ obuiei
KacaTenbHOH, He MpoxXoasuled yepes ToUKy B,
3a M u N. IpsamMoyronbHble TpeyroibHUKH
AO;M v AO\B paBHbI 10 KaTETY U THIIOTEHY3€E.
AHaJIOTHYHO, paBHbI TpeyronbHUKH AO)N

H AO,B. 3HauuT, npsamsie 04 u 0,4 apasworcs dbuccekrpucamu yrnos MO\ B
u NO,B cooteetctBenHo. [1pambie MO, u NO, napannenbHbl, IO3TOMY CyMMa
yriaoB MO,B v NO,B pasHa 180°, a cymma yrnos A0, B u AO,B paBHa 90°,
TO ecTb TpeyronbHuk 00,4 — npsamMoyronbHbiid. [Tockonbky 4B — BbICOTa,

NpoBeeHHas K THIoTeHy3e, TpeyroibHnki A0 B 1 AO,B noao6Hbl. 3Ha4HT,
BZ
0,8=25"_9.
- OB

OTBeT: 9.
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1 2 3
4. TpH OKpY>KHOCTH, pafiHyChl KOTOPBIX PaBHbI 2, 3 4. ' CTopoHbI TpeyroibH1KA, BepLiMHAMU
u 10, nonapHo kacarorcs BHelIHHM obpa3zom. Haiinure KOTOPOTO ABJIAKOTCA LUEHTPbI 3TUX TPEX
pafiiyc OKPY>KHOCTH, BITUCAHHOI B TPEYroNbHHK, . A OKpYXHOCTeH, paBHbI 5, 12 1 13,
BEpLUHHAMK KOTOPOTO SBJIAIOTCS LCHTPbI 3THX TpeX TMockonbky 5% + 122 = 137, atoT Tpey-
OKpYKHOCTEH FOJIbHUK NpsAMOYTrosbHbIA. [Tnowans

3TOro TpeyrosibHuKa pasta 30. B to xe

M BpEeMs, OHA paBHA MPOH3BENEHUIO pa-
5 JMyca BITMCAHHOMN OKPYKHOCTH Ha M10JTy-

K C nepumeTp. 3HauMT, HCKOMBIH paauyc

Puc. 9 paeeH 30 : 5_+l2;1?1:2.
OTBeT:2
III 3ran. Utorn ypoka. Pedaexcus
JlesrensHocTs yuurens JleATeNbHOCTD YUaiumxcs

(®D/N) [ToasecTy UTOrH SKCIIEPTHOI AECATENHHOCTH.

— Kaxue 651 Gasuibl BBl IOCTaBHIIM APYT APYTY MPH PELIEHHH JaHHBIX 3a1a4?
— Yro nosyunnocs? Yto He momyunnocs?

— Yro Obl10 caMbIM CNIOMKHBIM?

(M) lomaluHee 3a1aHHE: NOBTOPUTL TeMY « MHOTOYTrOJNIbHUKH H YEThIPEXYTOJib-
HUKHY.

Pewuts 3agauu:

1. Paguyc OKpy>KHOCTH, BITMCAHHOM B paBHOOEAPEHHbIH TpeyronbHuk 4ABC

c ocHoBaHueM AC, paBeH 3 cM, K — TOUKa KacaHHs OKPYXHOCTH ¢ GOKOBOI
cTopoHol, KB = 4.

Haiigute: 1) ctopony AC; 2) yron BAC; 3) paanyc OKpYKHOCTH, ONUCaHHOM
oKoJo TpeyronbHuka ABC. ‘

2. B paBHOGenpeHHbiit TpeyronbHUk ABC ¢ ocHoBaHueM AC BUCaHa OKpyx-
HOCTb, Kacarolasca cTopoH AB u BC B Toukax M u H.

1) Jokaxure, uto AMBH ~ AABC.

2) Haitnute yron BAC w pagnyc oKpyXHOCTH, ecnu AB=2 M, MH= 1™

Ypoxk 66. Tema: HTOT'OBOE NIOBTOPEHMUE 110 TEME «YETBIPEXYI'OJIbHUKU. MHOI'OYT OJIBHUKH»

Heab aesTebHOCTH
yuaTeIs

Co3pate yCnoBHs Ul CUCTEMaTH3aLMH 3HaHUH 1o TeMe «YeTbIpeXyrolbHHKH U MHOTOYTOJIBHUKHY», MIOBTOPEHHsI OCHOBHBIX Oflpeesne-
HMif, CBOICTB, NPU3HAKOB MHOIOYTOJIbHUKOB M YEThbIPEXYTOJIbHUKOB, /s OArOTOBKH K caade [TUA

[TapannenorpamMm U ero CBOHCTBa; NPU3HAKH Napasuien
YTOJIBHUK, PaBUIbHbIE MHOTOYTOJIbHUKH

TepMHHBI H NOHATHSR

orpamMa; [psMOYyrobHUK, poM0, KBafpaT H HX CBOMCTBA; TpaleLuus, MHOro-
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IIannpyemMble pe3yibTaThl

Hpenmen{ue YMCHHSA YHuBepca.rlu{ble yqeﬁﬂue JeiicTBUSA

1 ¥YmMeror paGOTaTb C rEeOMETPHUUHECKHUM TEKCTOM, TOUHO H I'pa- Ilo3nasamenvuoie: YMEIOT CAMOCTOATEIbHO. [VIAHUPOBATH AJITEPHATHUBHBIC ITyTH JOCTHXXCHHA

MOTHO BbIP@XAaTh CBOW MbIC/IH B YCTHOH W NMCbMEHHOM peuH | Lened, 0OCO3HaHHO BbIGHUpaTh HauGoiee 3 dexTHBHbIE CNOCOOBI peleH s yueOHbIX U O3HaBa-
C MPUMEHEHHEM MaTeMaTHYEeCKON TEPMUHOIOTHH M CUMBO- | TEJIbHBIX 3a/1a4; BIAACIOT JIOTHYECKMMHU AeHCTBUAMH ONpeleeH s OHATUH, 0606ienus, ycra-
JIMKH, KCTIONB30BaTh Pa3IMYHbIE A3bIKH MATEMATHKH, OCYLIECT- | HOBJICHHS aHAJIOTHA. '
BJIATH KJIACCU(MKALMH, MPOBOIMTD JIOTHUECKHE 000CHOBaHUs, | Pezynsmugnbie: IPUHUMAIOT M COXPAHAIOT LEIH U 3a1auH YueOHOI N1eATENbHOCTH.
JlOKa3aTeNbCTBa MATEMATUYECKUX pacCy>KAeHHH Kommynuxamugnvie: ymeroT GopMyTHpOBaTh, apryMEHTHPOBAaTh U OTCTAWBATh CBOE MHEHHE,

paboTats B rpymnre.
JTuunocmubie: UMEIOT LIENIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH 4 0OILECTBEHHOH MPaKTUKU

Oprannzands IPoCTPAHCTBA

Dopmbl paboThl

®poxTanbHad (P); uHauBuayanbHas (1)

Oo6pa3zoBaTeibHbIE * Tecr;
pecypchbl * 33JIaHUA U1 AoMaluHel paboTsl;
* YepTeXxu I 3ajay
I 3Tan. AKTyaan3ands ONOPHbIX 3HAHHH yYalnuxcs
Llenb nesTenbHOCTU CoBMecTHas 1eATeNbHOCTD

BbISBUTB TPYAHOCTH,
BO3HHKLIHE [PH Bbl-
TMIOJIHEHUH JJOMALLIHEro
3afaHUs; CUCTEMATH-
3MpOBaTh TEOpETHYE-
CKHe 3HaHHs

(®/N)

1. O6cyxaeHHe BOMPOCOB yUalMXCs M0 BHITOJHEHHIO JOMalUHEro 3agaHusl.
2. TeopeTHueckuil TECT C MOC/IEAYIOLIEH CaMOMPOBEPKOH.

1) JIro6oit npsAMOYroIbHUK ABISETCS!

a) pom6owm; 6) kBazparom; v B) MapajuieaorpaMMOoM.
2) Ecnu B YeThlpeXyronbHUKE AHArOHAIM TOUKOH MepeceueHNs JeATCS MOMoaM, TO 3TOT HEThIPEXY rOJbHHUK:
a) pom6; 6) napasnnenorpamm; B) NPAMOYTOJIbHHK.

3) PoM6 — 3TO 4eTbIpeXyrojbHUK, B KOTOPOM:

a) IMaroHasId B3aUMHO MEPNEHAMKYIAPHBL, a MPOTUBOJIEXKALLME CTOPOHBI NMapaie/bHbl U PaBHbI;
6) IuMaroHain B3aMMHO NEPNEHANKYIAPHBI U paBHbI;

B) MPOTHBOMNEKAILHE YIIIbI PaBHBI, a IPOTHBOJIEKALLHE CTOPOHBI NMapalienbHbl.

4) Eciv B 4eThIpEXyrO/IbHUK BIIMCAH B OKPY>KHOCTB, TO:
a) CYMMBbI €ro MpOTHBOJIEXKALIHX CTOPOH PaBHBI;

6) cyMMa npoTHBoJieKaWKX yriio pasHa 180°;

B) CYMMbI [IpOTHBOJIEKALIHX CTOPOH K YIJIOB PaBHBI.

5) B paBHOGeapeHHO# Tpaneuyu:

a) AMaroHasy TOUKO nepecevyeHus JeNATCs MoInosuam;
6) AuaroHanu ABJIAIOTCA OUCCEKTPHCAMH €€ YIJTIOB;

B) AHAaroHasu paBHBI.

OTBeTH :B;06;a;0;8




c8l

Ipoooaxcenue maén.

II 3ran. Peumienne 3agau

Llens medarensHOCTH

JlesSTeNbHOCTb YUHTENs

ILEﬂTeHLHOCTb ydamuxcs

1

2

3

CoBepuLieHCTBOBaTh
HaBbIKH PCLICHUA
3ajay

(D/H)

Vyaiuecs pabGoTaloT CaMOCTOSTENBHO. Y HUTENb KOHTPOIUpYeT paboTy
MeHee MOArOTOBJICHHBIX yyaluxca. B koHLe ypoka BbIMONHAETCS MpOBepka
110 FOTOBBIM OTBETaM. '
3agadvu [0 rOTOBBIM YEPTEKAM:
1. Qano: ABCD — poM6.

Haiimu: MN. 8 N

60° Puc. 1

2. Jano: ABCD — napannenorpamm.

B C
Hatimu: ZCBK. /ﬁ
K
75° Puc. 2
A D E
3. Jano: ABCD — pom6. B C
Haumu: AC. ‘
4 T Puc. 3
B
4. ano: ABCD — pomb,
BE — 6uccekrpuca ZABD.
Hatimu: £BCD.
4 C

150°

Puc. 4

OTBeTbI K 3aJa4aM Ha rotoBbix t{epTexcax:
I.MN= 443

2. ZCBK = 15°.

3.4C=2043.

4. ZBCD = 140°.

5. Pur=(V3 1) 8.

6. BE=64.

7.BD = 8.

8.BC=8,4D=12.

9. SAB(TI) = 37,5

10. Supep = 21410 .

11. ZC=60°, /4 =120°, /B= /D =90°.
12.AB+CD =14




98I

[poodoaxcerue mabn.

2

5. dano: ABCD — xeappat, Papcp = 8. B, M
Hatmu: PMNKI"
P |
T
30°
. A K D
6. Jano: ABCD — napannenorpamm.
Haiimu: BE. B h0
. . 3
K
A E D
7.ﬂaH0.’ AC= 12, SABCD= 48. B
Haiimu: BD.
A C
D
8. farno: ABCD — tpaneuus. BC : AD=12:3,
BK = 6, SAB(D= 60. ‘B

Puc. 5

Puc. 6

Puc. 7

Haiimu: BC, AD. Z \
Puc. 8
D

4 K

9. [lano: ABCD — tpaneuus, BC =5.

Haiumu: SAB(,‘D-

—

Puc. 9
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10. Jano: ABCD — tpaneuus. B

11. Jano: wAD = 80°.
Hatimu: yrnp! yetslpexyronsHuka ABCD.

| M, N, K, P — touku kacauus, BC = 5.
Haumu: AB + CD.

e AN

12. Jano: okpy>KHOCTh BIIUCaHA B YeTbIpexyroibHHK ABCD;

D Puc. 10

Puc. 11

Puc. 12

I1I 3ran. UToru ypoka. Peduiexcus

JlesaTenbHOCTb yUUTens

JedrenbHOCTD yyawmxcs

(OH)

-- [Tepeurcante CBOHCTBA MPAMOYTONBHUKA, MapajiesaorpaMmma, pomoa,
KBajpara. ' :

— IepeuncanTe npu3HaKky napasienorpaMmma, pom6a, NpsMOyroJIbHUKA,
KBajpara.

— Ha3zoBuTe cBOiiCTBA BIMCAHHOTO YETHLIPEXYFOJIEHUKA H OMMUCAHHOTO

(M) lomauiHee 3anaHue: peliuTh T€ 3a[1a4l, KOTOPBIE HE YCIENH PELIHTh

B iacce. s yvanuxcs 6osiee npoaBUHYTOFO yPOBHS:

1. B paBHOOOKO# TparieLii 60KOBasA CTOPOHA paBHAa MEHBLIEMY OCHOBAHMIO,
a JMaroHaib MepreHauKyaspHa 60koBol cropore. Haiipure yriel Tpaneuuu,
2. B napannenorpamme KMNP yron M pasen 120°, KM= 8, KP = 10.
Haiinure paccTosHus ot BepuiiH M u P 1o 6uccextpucsl yria MKP.

3. BoicoTa pomba aenut ero ctopoxy nonosiam. Haiinure yriist pom6a.

4. BuyTpu kBaapata ABCD BbibpaHa Touka N Tak, 4To TpeyrojsHuk BNC
paBHocToponHuid. Haligure yron NAD.

5. B napannenorpamme ABCD GuccekTpuca yria 4 nepecekaet ctopoHy BC
B Touke F' 1 npoaomkeHue ctopodsl CD 3a Touky C — B Touke E. Hatinure
nepuMeTp napajuienorpamMma, eciu BF =2 cm, EC=3 cm
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Ypoxk 67. Tema: HTOT'OBOE [IOBTOPEHHUE 1O TEME «HETBIPEXYI'OJIbBHUKH. MHOT OYTI'OJIbHUKH»

Henb aessTeILHOCTH
YUHTEJS

Co3znath yCa0BHS AJIl CUCTEMAaTH3aLMH 3HaHUH HO TeMe « HeThIpeXyroibHUKH U MHOTOYTOJBHUKHY, IOBTOPEHHS] OCHOBHBIX OMpejeJie-
HHi, CBOCTB, NPU3HAKOB YEThIPEXYTrOJILHUKOB H MHOIOYrOJIbHUKOB, [UTS MOArOTOBKH K cnade [[HA

TepMHH bl H NIOHATHSHA

HapannenorpaMM H €ro caoﬁcma; MPpHU3HAKH napauieaorpaMma; npAMOyrojbHHK, pOM6, KBaApaT H HX CBOﬁCTBa; Tpaneuusa, MHOIro-

YTOJIEHUK, NPAaBHJIBHBIE MHOIOYIrOJIBHUKH

InanupyeMsbie pe3yJibTaThl

IIpeaMeTHbIE YMEHHS

YuuBepcajibHbIe YUeOHbIe (el cTBHSA

Vmetor pa60TaTb C reOMETPUYECKHUM TEKCTOM, TOUHO H Ipa-
MOTHO BBIpa>XaTb CBOH MBICJIH B yCTHOﬁ W MUCBMEHHOM peHr
€ NpPUMCHCHHEM MaTeMaTHUYECKOH TEPMHHOJIOTUK H CHMBOJIH-
KH, MCII0JIb30BaTh Pa3JIMYHbIC A3bIKH MATEMATHKH, OCYLIECT-
BJIATH maccmbuxauun, NMPOBOAHTD JIOTUYECKHE OGOCHOBaHVlﬂ,
JA0Ka3aTe/1bCTBA MaTEMAaTHYCCKHUX paccyxaleﬂniil

HOBJICHUS aHAJIOTHH.

paboTats B rpynre.

ITo3naeamenvubie: YMEIOT CaMOCTOATESBHO MIAHUPOBATh ANbTEPHATUBHBIE MYTH JOCTHIKEHHS
Lesiei, 0CO3HaHHO BbIOHpaTh Haubosiee 3G PeKTHBHBIE CrIOCOOB! pellleHHs y4eOHbIX ¥ Mo3HaBa-
TENbHBIX 3a/1a4; BIAJCIOT JOTHYECKUMH JEHCTBUSIMH ONpeaesieHHs MOHATHH, 00001IeHHs, ycTa-

Peeyﬂ}zmuenbze: NMPHHUMAKOT U COXPAHAIOT LICJIU H 3a1a49U yqe6Hoﬁ ACATCIIBHOCTH.
Kowwyrguxamueuaze: YMET CbOpMyJ'[PlpOBaTb, ApryMEeHTHpPOBATh U OTCTAWBATh CBOC MHECHHUE,

Juunocmuble: UMEIOT ENOCTHOE MIUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U 00LIECTBEHHOH NPaKTHKU

Oprasu3anus NPoCTPAHCTBA

DopmMbl paboThl

OpontanbHas (D); unausuayaneHas (M)

OopasosarenbHble * 3ananus s GpOHTaBHOM paGoThbl, MHAMBHAYAIbHOM paboThl, JOMawHeH paboTs!
pecypchl
I 3Tan. AKTyanH3anHMsi ONOPHBIX 3HAHHH YHYALIHXCH
Llenp nesATenbHOCTH JleaTenbHOCTh yuuTens JIeATeNnbHOCTD YYaIUHUXCS
1 2 3
CucteMaTH3HpoBaTh (D/N)

TEOPETUYCCKHUE 3HAHNA

1. [TpoBepUTh BBIMOSHEHHE ZOMALUHETO 3aJaHHA.

2. OpraHu30BaTh BBIIOJIHEHHE CAMOCTOATENBHOM paboTs! (15 MUH).

3ananus B3aTsl U3 TecTOB [[UA.

1) B Haitnure yron ABC paBHOOenpeHHOM

Tpaneuuu ABCD, ecnu nuarodans AC

obpasyet ¢ ocHoBaHHeM AD u 6okoBoOMH

Pzt cropouoit CD yrabl, pagHsie 30° u 80°
Puc. | COOTBETCTBEHHO.

80°

2) Haiinure Gonbuiunii yron paBHobeapeHHOH
tpaneunu ABCD, ecav auaroHans AC
obpasyer ¢ ocHoBaHUeM AD 1 6okoBoH

2a kil CTOpOHOM AB yrasl, paBHble 30° u 45°

4 Puc. 2 D coorsercTBenHo.

Pewenue:

1) Tak kak B TpeyrojbHHKe CyMma Bcex yrioB paBHa 180°,

To yroa ADC pasen 180° — 30° — 80° = 70°. B paBrobenpeHHOM
tpaneuuu yrnsl BCD u CDA — ofHOCTOPOHHHE, 3HAYHT, YToN
ABC pagen 110°.

OTeeT: 110.

2) Tak kak GosbLIKi yron paBHOOeApeHHOH TpaneLy — yroi
ABC wnu yron BCD, To cBeiem 3afauy K HaXOXIEHHIO yriia
BCD. B paBHOOeapeHHOH TpaneLry NpoTHBONEKALME YIIIbl —
CMeXHBbIe, 3HauuT, yron BCD pasen 180° — 45° — 30° = 105°.
OrBerT: 105.




681

[Ipoodonycenue maon.

2

3

3) Pa3HocTh yIIOB, MpUIEXAUIMX K OHOH CTOPOHE Mapaiienorpam-
Ma, paBHa 40°. Haitnure MeHb1uuit yron napamwienorpamMma. Oteer
JaiiTe B rpangycax.

4) OpuH yroJ napajuieiorpaMma B J1Ba pasa Gosnblie Apyroro.

Haiinure MeHblunit yros. OTBeT jaiiTe B rpajycax.

5) Yt BBUTYKIOFO YeThIPeXyrolbHHKa OTHOCATC Kak 1 :2: 3 : 4.
Haitnure MeHbLiui yron. OTeet naiite B rpagycax

3) V napannenorpaMma MpOTHBOMOJIOXKHbIE YIJIbI PABHbI, 3HAUUT
YIJIBI, TIPHJIEXKALLME K ONHON CTOPOHE, SIBSIKOTCS MEHBLLMM U 6OJIb-
KM yrjiamu napauienorpamMma. O603Ha4uM MEHbUINE Yroj 3a X,
Toraa 6omnbLIMit yrona 3a x + 40°,

Tak kak y napannenorpaMma cCyMMbl COCEJHHUX YTJIOB, TO €CTh
YTJI0B, MpPUIEXKaUMX K OQHON cTOpoHe, paBHel 180°, To moayuum
x +x+40°=180° 2x = 140°; x = 70°. TakuM o6pazom,
HaMMEHbLIWK yron napauienaorpamma paset 70°.

OtsBeT: 70°.

4) Ilyctb X — MEHBLUMH YroN napauienorpamMma, a 2x — 60nbLuii
yroa. ¥V napainenorpamMma rnpoTHBOMOJIOKHBIE YFJIbl PaBHBI, Ta-
KHM 06pa3om MMeeM ypaBHeHHe: 6x = 360°; x.= 60°. Takum oGpa-
30M, MEHBLUHIH Yron napannenorpamma paseH 60°,

OTBeT: 60°.

5) IycTb x — MeHbLIK yron uyeTblpexyronsHuka. Tak kak cyMMa
YIJIOR BBIYKJIOTO HETHIPEXYroNibHHKA paBHa 360°, MMeeM ypaBHEHHe:
x+ 2x + 3x + 4x=360° 10x =360° = 36°. Takum o6pazom,
MEHBIUHUH yroJ paBeH 36°.

OTBeT: 36

II 3ran. Pemenue 3anay4

Lens neatensHOCTH

CoBMecTHas neATenbLHOCTh

1

COBepLHeHCTBOBaTL
HaBbIKH PCLUCHHA
3agaqy

(®/M)

1. BcrioMHHTD GOpMYAbIL AN BBIYUCIIEHHA TUIOLIAEH, pailyca ONMCaHHON OKOJIO MPaBUIIBHOTO H-YTOIbHUKA OKPYKHOCTH.

2. Peuruts 33241 10 rOTOBBIM YEPTENKAM:
1) Jarno: ABCD —~ npaBUIBHBI.

Haiimu: AD, r.
B

Hamumu: ABwu AC.

Puc. 4

D Puc. 3

2) lano: ABCDEF — npaBUIIbHbIH.

3) dano: ABCDEF — npaBuibHBIH.
Ha#itu: Sepcprr, R.

F Puc. 5
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3. PeluuTh TEKCTOBBIE 32724 H.

3agayu:
B
E M/\NF
A C

Puc. 6 Puc. 7
1) Ha pucyHke 6 AEFC — npamoyronbHuk;, AC = 10 cM, AE =3 cm, BM=AM.
a) Hokaxute, uto MN — cpeaHas iuHuA TpeyronbHuka ABC.
6) Hai»’mme SAMN(j.
B) Haiinure Sypc-
2) B napannenorpamme ABCD Guccextpuca yrina 4 nepecekaet cropoHy BC B touke E; AB = a; AD = b.
Haiinure: a) orpesku BE u EC; 6) otpesku BK u KD u Sypg, eciu K — Touka nepeceueust AE u BD, a yron A paser 60°.
3) Ha pucynke 7 ABCD — napannenorpamm, yroin 1 paBeH yriy 2.
a) Jlokaxxure, 4to yeTeipexyronsHuk BFDK — napamienorpamm, 1 HaliAuTe €ro riowanp U nepumetp, ecnu KF = 10 cm, BD = 6 cm,
ZKOD = 150°, 6) KakuM ycnoBUAM JOJXKHBI YAOBIETBOPATHL oTpe3kd KF u BD, utobw napannenorpamm BFDK 6bi1 npAMOyrojbHH-
koM (pombom, kBagpaTrom)?
4) MeHbluas uaroHais napajuiesiorpaMma neprneHaHKyJIspHa K ero CTOpPOHe, a BbIcOTa, MPOBEAEHHAS W3 BEPLIMHB! TYNOro yria, AUt
OoJIbLIYIO CTOPOHY Ha OTPE3KH, paBHbIE 9 cM U 16 cM.
HaiiguTe: a) cTOpOHBI M BBICOTY MapasiielorpaMma, MpoBeIEHHYIO U3 BEPLUMHbI Tynoro yria; 6) AMaroHaiu napamuienorpamma;
B) IUIOLUAb NapayLielorpamma.
5) B mapanuienorpamme ABCD (puc. 8) npoeeneHa 6uccextpuca AK yria A, Touka K aenut cropony BC Ha otpesku BK =4 cm

u KC = 242 cm. Paccrosnue MEXKAY MapaiienbHbIMH NMPIMbIMH AD u BC paBHO 22 cem.
Hafkigure: a) yrnel napauienorpamma; 6) nomwans TpeyroibHuka ABC; B) pafryc OKpYKHOCTH, OMMCaHHOM okoJlo TpeyronabHuka DKC

I1I 3tan. Urorn ypoka. Peduiexcus

JesatenbHoCTb yuuTens JlesTe bHOCTD yyaluuxcs

(D/N)

(1) HomaitiHee 3a1aHHe: MOBTOPUTH TEOPUIO METOAA KOOPAUHAT; PELIUTh 3aJa4H:

- Hepetmcnme BCC (bOpMy.Hbl U1 HAXOXJACHHS MUIola e HETBIPEXYIOJIb- 1. Okono MPaBHUJIBHOrO TPEYrolbHHUKA ONMKHCaHA OKPY>XHOCTh, U B HErO BIIHMCaHa

HHMKOB.
—3afjaiiTe Tpy BOMpoca Mo TeEMe YpoKa.

OKpY>XHOCTb. Paguyc Gosnbliieii Okpy>XHOCTH paBeH 443 cm. Haiiaure pannyc
MeHblIlEelt OKPYKHOCTH.

— CoctashTe CHtkBeitH K ypoky 2. TlepuMeTp NpaBUIBLHOTO YETHIPEXYTONIbHKKA, BIIUCAHHOTO B OKPY)KHOCTb,

Ha 16|v2 — 1] cM MeHblUE nepuMeTpa MPaBUIBHOTQ YEThIPEXYrOJIbHHKA, OTHCaH-
HOT0 OKOJIO 3TO e OKpyxHOCTH. Haliinte pagnyc okpyKHOCTH
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Ypok 68. Tema: HTOI'OBOE [TIOBTOPEHHUE 110 TEME «BEKTOPBL. METO/JI KOOPIHUHAT. ﬂBH)KEﬁHH>)

Iean 1eATeIbHOCTH
YHHTEqA

Co3natb ycnoBus 1711 CHCTEMATH3aLMH 3HaHUH 10 Teme «BekTopbi. Meton koopauHat. JIBikeHHe», MOBTOPEHUS OCHOBHBIX OMpejie-
JICHHUH, CBOHCTB, NPU3HAKOB; A MoarotoskH k caade 'MA

TepMuHbBI H HOHATHSA

Bekrop, AnKHa BEKTOpa, CJI0XKEHHE BEKTOPOB U €r0 CBOKCTBA, YMHOXKEHHE BEKTOPA HA YKCJI0 H €ro CBOHCTBA, KOJIHHEAPHbIE BEKTOPBI
NpAMOYTOJIbHbIE KOOPAWHATHI TOUEK Ha IMJIOCKOCTH, (OpMyJia pacCTOSHUS MEXAY ABYMS TOUKAaMH MJIOCKOCTH C 3aiaHHBIMU KOOP/IHHA-
TaMH, KOOPJAMHAThI CEPEAMHbI OTPE3KA, yPaBHEHHMS OKPYXHOCTH W NPsSMOM, MpMMEHEHHe BEKTOPOB M METOJa KOOPAMHAT K J0KA3aTeib-
CTBY TEOPEM H pPELICHHIO 3aJa4; ABHKEHHS

H

Ilnanupyembie pe3yJibTaThl

IlpeamerHble YMEHUS YHuuBepcanbHble yueOHbIE AeficTBAS

YMeIoT paboTaTh ¢ reOMETPUHECKMM TEKCTOM, TOUHO M Ipa- | JlosnasamenbHble: yMEIOT CAMOCTOATENBHO MIaHUPOBATDL albTEPHATHBHbIE IYTH JOCTHKEHHS
MOTHO BBIP2)KaTh CBOH MBICJIA B YCTHOH M MUCbMEHHOI peuH | Leseit, oco3HaHHO BbIOUpaTh HauboJee 3 deKTHBHbIE CIOCOOBI pelieHUus yueOHbIX U T03HABa-
C MPUMEHEHHEM MaTEMATHUYECKOH TEPMHHONIOTHH M CHMBOJTH- | TEJIbHBIX 3a/1a4; BJIa/ICIOT JJOFTMYECKUMH JEHCTBUAMH ONpeieeHUs! IOHATHI, 0000LIEHH S, YCTa-
KH, HCHIONb30BAaTh PA3TUUHBIE A3bIKH MAaTEMATHKH, OCYLIECT- | HOBJIEHUS aHAIOTHIA.

BJIATH KJ1aCCH(UKALMHK, TPOBOAMTH JIOrHuecKre 000CHOBaHUs, | Pezyramugnbie; NPUHHMAIOT W COXPAHSIOT LIEJH U 3a1a4l yueOHOM AeATENEHOCTH.
JOKa3aTeJIbCTBA MaTEMATHUECKHX PacCy XXIeHHit Kommynuxamuenvie: yMeroT GOpMyTHPOBaTh, apryMEHTHPOBATh U OTCTAMBATh CBOE MHEHHE,

paborath B rpymnne.
JTuunocmmble: NPOSBASAIOT OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh H CITOCOGHOCTH
K CaMOPa3BHTHIO H caMo0OPa30BaHHIO Ha OCHOBE MOTHBALIMH K 0OYYEHHIO H NMO3HAHUIO

Opranuszagus NpoCTPaHCTBA

®opmbl paboThl

OpoHTansHas (P); unaueuayaneHas (1)

O6pa3oBaTebHbIE * 3aaHus AN MHOUBHIYaNbHOH paboThl, CaMOCTOATENbHOR paboThl, JOMalIHeik paboTsl
pecypesl
I 5Tan. AKTyaJH3aius ONOPHBIX 3HAHHHA YYaLHXCH
Llenb nesTebHOCTH CoBMecTHas IeATeNbHOCTh
] . 2
CucremarusupoBate | (D/H).

TEOPETHUECKHE 3HAHHUA
ydauuxcsd no JaHHOH
TeMe

1. OTBeTUTH Ha BOMPOCHI yHALIHWXCS O JOMALIHEMY 3a/IaHHIO.
2. lawo: @, b,¢,d,é, A4, BB, a|=|b| =l|=5. [e|=1. ldf =3,
Vxaoicume: a) konnuHeapHbie BEKTOPbI;

6) coHanpaBieHHbIE BEKTOPEI,

B) POTHBOIMOJIOXHO HaMpaBJieHHbIE BEKTOPbI;

I) paBHbIE BEKTOPBI;
Zl) HyJIeBbI€ BEKTOPBI.

Haiioume: nnuusl Bektopo AA, BB, a + 5, a+c,d+ e.

Ilocmpoiime: a) cyMMy BEKTOPOB b + d mpaBuUIIOM NapajieorpamMmma;
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6) cyMMy BEKTOPOB d + € NpPaBHJIOM TPEYTOJIbHHKA;

B) ¢-d:
r)2é,—§-5, ~3d,-0,55.
B K

¢ Hano: ABCD — napannenorpamum, K € BC, BK : KC=2:1, M— cepenuna CD.

Pa3/io)KuTh BEKTOPBI AK u AM yepe3 BEKTOPbI a= AE, b=AD.

M

Puc. 2

4. fano: 4 (3;-2), B(-5; 4), C (-1; -3).
Haiioume: a) xoopauHaThbl BEKTOpa ZS’;
6) ANMHY BeKTOpa B_C.';
B) KOOpAMHATHI ceperHbl oTpe3ka AC,
I) paccTosHUE MeXxay ToYkaMu 4 u B.

-

5. [Qano: a {3; 4}, b {-2;4}. Hatioume: a) c =a +b; ¢ = &—5; 6) m=3a;B) n :-—%l;; r) cos(&l;).

6. Jano: a{2; -5} u b {—10; y}. Ilpn kakoM 3Ha4Y€HHH y BEKTOPbI MepreHIUKYNApHbI?
7. Han tpeyroneauk ABC. IToctpoiite ero o6pas:

a) pH 0CeBOH CHMMETPHH OTHOCUTEBHO NPAMOit AB;

0) NpH LEeHTPaIbHOR CUMMETPHH OTHOCHTENBbHO TOUkH C;

B) [IpH MapasuIe/IbHOM NepeHoce Ha BekTop AM , rne M — cepearHa croponbl BC;
I') Ipy MOBOPOTE BOKPYT TOUKH A Ha yron 45° o yacoBol cTperke

II 3ran. CamocTosTenbHasn pabora

Hene nesrenbHOCTH

3anaHus AJ18 CaMOCTOSITE/IbHOM paboThl

1

2

CoseplueHcTBOBaTH
HaBBIKH peLIeHHUS
3ajayq

(H)
1. ABCD u ADEF — napannenorpammsl, UMeroLide obLyio cropony. IToctpoiite Bextop ;, TaKoi, uto:
a) AB+ AD +CD + AF + x = DE ; 6) AB+CD + AF — DA +x = AF + BC .

2.Ha CTopOHe CDu ;maronanu AC napannenorpammaABCD nexar Touku P u Etak, uto DP : PC=3 : 2, AE : EC=4:3. Bblpa3me
BEKTOp EP 4epes3 BEKTOPbI a=AB wb=AD.

—_—

3. B TpeyronsHuke MNK O — Touka nepeceueHus Meauad, MN = x , MK = :1; , MO =k (; + ;) Haiigure uncno k.
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2

4. Ha okpy»xHOCTH ¢ LieHTpoM O MOCTpoiiTe TakHe TOYKH, YTO:
a)E+E§=5; 6)E+&:O_C.; B)l@—&’z)O_C.’.

5. Jlokaxkute, UTO €CJiM s YeTbipexyronbHuka ABCD v npousBonabHOH TodkH O BeIMONHAETCA paBeHcTBO OB — 04 = OC — oD ,
TO 3TOT YETHIPEXYONbHUK — MapasuiesiorpamMm.

6. Jlokaxure, 4To yeTbipexyronbHuk MNKP, 3anaHHbIi KOOpAHHATaMHU CBOMX BepluuH M(2; 2), N(5; 3), K(6; 6), P(3; 5), aBnzercs
poMGOM, ¥ BBIYUCIIUTE €r0 [UIOLIAAB.

7. Haitnure koopavHaThl TOUKH N, nexatueld Ha ocu abcLMCce W paBHOY JaneHHo ot Touek P(—1; 3) u K(0; 2).

8. B paBHOGepeHHOM TpeyronbHHUKE OCHOBaHHE paBHO 12 CM, a BBICOTA, MPOBEEHHAsA K OCHOBaHMUIO, paBHa 8 cMm. Haiiaute menuany,
NpoBeeHHYI0 K 60KOBOIi CTOpOHE.

9. OnpefieNuTe 3HAUEHUE X, IPH KOTOPOM BeKTOp a{2 — x;2x + 3} u Bektop b{-2;5}:

a) KOJUTMHEAPHBI, 6) nepneHAMKYJISAPHEL.

(=1 +(y-2) =4

(x-9)* +(x-8)* =64.

11. B uetsipexyronsuuke ABCD AB=AD=5,BC=CD= 3«/5 ,AC=1. chbnbayx METOJA KOOpAHHAT, HAIUTE PaCCTOAHUE MEXKAY
cepenrMHaMU MPOTHUBOJIEKALMX CTOPOH YEThIPEXYTObHUKA.

10. Mcrone3ys METOA KOOPAWHAT, pELUUTE CHCTEMY YpaBHEHUH {

OTBeTHl K TECTOBBIM 3aJa4aM.
l.a) x=DA; 6) x=0.
2. EP=-a+35.
35 7

3. k=1,

3
4. a) AB — nuametp;  6) 4(5/3, &)z 120°, OC — 6uccexrpuca LAOB; B) ZAOB = 60°, C — mobas To4Ka OKpYKHOCTH.
6.5=8. : '
7. N(-3; 0).
8. V97

9.a)x=16; 6) x=——.
10. (2,6; 3,2).

V85

1. —
2
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I1I 5Tan. UToru ypoka. Peduiexcust

JICHTCII])HOCTI: YUUTEA

HCHTGIH:HOCT]: ydauuxcs

(D/H)
— Kakue TeMbl MOBTOpHIIH Ha ypoke?
— 3apaiite TpH BONpoca Mo ypoKy

(1) JomatHee 3afaHue: MOArOTOBUTHCS K UTOrOBOI KOHTpONbHOMH paboTe.
Pewunts 3anaun:

1. Man npasunbHbli wectuyronsHUK ABCDEF co cTopoHo# a. Haiaute cka-
JISpHOE MPOU3BEJCHKE BEKTOPOB: 1) Eﬁ, 2) XBTE?, 3) A_B.Bz,

4) 4B -BD.

2. Haiigure kocuHycsl yrios tpeyronsHuka ABC, ecnn A(1; 3), B(8; 2),

C(5; -1).

3. B napannenorpamme ABCD nuaroHans BD paBHa cropone BC, Touka M —
ceperHa ctopoubl BC, otpe3ok DM nepneHauxynspeH k avaroHanu AC.
Haiinute yras! napannenorpamma.

4. e oxpyxHOCTH paguyca r ¢ ueHtpamu O u O, KacatoTcs Jpyr apyra

B Touke M. Ha nepBoii OKpy»>KHOCTH OTMeueHa TouKa A, a Ha BTOPOi — Touka B
Tak, 4To Xopasl AM ¥ BM B3auMHO nieprieHAMKYspHbl. JJokaxuTe, 4To:

1) npu napajuienbHOM nepeHoce Ha Bekrop 0,0, orpesok AC oTobpaxaercs
Ha oTpe3ok BM; 2) AB = 2r

Ypok 69. Tema: MTOI'OBASI KOHTPOJIBHASI PABOTA

I_Iem, AEeATEJIbHOCTH CO3}],aTb YCJI0BHUA U1 MTPOBEPKU 3HaHHﬁ, )’MCHHﬁ U HaBBIKOB yYal[UXCs MO YCBOCHHIO H MPUMEHEHHUIO H3YUYEHHOI0 MaTepHrana reomeT-

yuuTens pun 7-9 knaccos

Tepmuubl ¥ noHATAS | OCHOBHBIE MOHATHA, CBOHCTBA, MPU3HAKH, TEOPEMBI, M3yUeHHbIE B Kypce reoMeTpHu 7—9 Kiiaccos

Ilnaunpyemble pe3y/ibTaTbl

IIpexmeTHble yMeHUS

YHuBepcaibHble YieOHble RelicTBUSA

VYMeT AEMOHCTPHPOBATh 3HAHHE OCHOBHBIX MOHATHIL, NpH-
MEHSTh NOJyUEHHbIE 3HAHUS I PELIEHUS OCHOBHbLIX U Ka-
YECTBEHHBIX 33/1a4, KOHTPOJIMPOBATH MTPOLIECC U pE3yNbTaT
yuebHOH MaTeMaTHYeCKOH JeaTeNbHOCTH

Ilo3nasamenvhble: NPOBOAAT CPaBHEHHE, CEPHALIMIO M KIACCH(DHKALMIO MO 3aJaHHbIM KPUTEPHSAM.
Pezynamugnuvie: BHOCAT HEOOXOAMMBIE KOPPEKTHUBB! B AEHCTBHE MOCIE €0 3aBEPLICHHUS Ha OC-
HOBE yueTa XapakTepa ce/laHHbIX OLIHOOK; OCYIECTBIISIOT CAMOAHANIU3 H CAMOKOHTPO/Tb.
Kommynuxamugnule: yUATBIBAIOT pa3Hble MHEHUS H CTPEMATCS K KOOPAWHALIMK Pas/IMYHbIX T10-
3ULUH B COTPYIHHYECTBE.

Jluunocninele: 0CO3HAIOT BaXKHOCTH H HEOOXOAMMOCTD 3HAHHUH B XKU3HHU UYEIOBEKA
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Oxonuanue maba.

Oprasu3anus NPOCTPAHCTBA

Dopmbl paboThl

HuausnayaneHas (M)

O6pa3zoBaTenbHble
pecypcsl

3amaHus U1 KOHTPOJIbHOM paboThi

I 3Tan. BoinosiHeHue KOHTPONbHOH padoThl

Lens neATensHOCTH

3afaHus IS KOHTPOJIbHOM paboThl

[TpoBepuTh 3HaHHS,
YMEHHS, HaBBbIKH
10 M3y4eHHOMY Marte-

praity

Cm. Pecypcnbiii mamepuan.

VeneuHocTh BEINOMHEHHS TECTa MOXKHO OLIEHHTD C IIOMOLUBIO HHIKEHEPEUUCIIEHHBIX LKA
* YIOBJIETBOPUTENBHO — 6—8 6asoB;

* xopouio — 9-11 6annos;

* OIMYHO — 12—14 Gayutos




Pecypcunii Mmatepuan

Bapuaanrt I
Yacrs 1
B npsAMOYronbHUKe AMAaroHaiM nepecekarotcs noa yriom 60°. Cymma JuaroHand MeHbluew
CTOPOHBI paBHa 24 cM. JlnaroHanb NpAMOYrofbHHUKA paBHa:

1) 12 cm; 2) 16 cm; 3) 1243 CM; 4) 1643 cm.

BeptukanbHblii wiect BbicoTOM 3 M jiaeT TeHb AuHoM 1,5 M. BoicoTa cTonba, TeHs OT KOTOpPOro
NpU TaKOM K€ OCBELLEHUH COCTaBseT 6,5 M, paBHa:
1)4,5 m; 2) 7,5 m; 3) 10 m; 4) 13 m.

CTOpOHBI YeTbIpEXyrojibHMKa OTHOCcATCS Kak 2 : 4 : 3 : 6. Ilepumerp noaoGHOro yeThipex-
yrojasHHka paBeH 120 cM. Bonbluasi cTopoHa BTOpPOro YeThbipexyrojibHUKa paBHa:
1) 48 cmMm; 2) 32 cmM; 3) 24 cm; 4) 16 cm.

B npsMoyronbHOH Tpaneuud ocHOBaHUS 4 ¢cM U 8 cM, MEHblIasi JHaroHab 2\/1_3 cM. Ilno-
aab Tpaneuru paBHa:
1) 72 cm%; 2) 36 cM; 3) 24 cm?; 4) 12 cm.

CropoHa TpeyrosibHHKa, paBHas 4 cM, JIGXKHT NPOTHUB YIJla, CHHYC KOTOPOro paBeH V3-1.Pa-
JMYC OMUCAaHHON OKPY>KHOCTH PaBEH: :

DV3em; ~2)B+lem; 3)V3+2em; 4) 1+243 cm.

B npsamMoyrosibHoM TpeyrojibHHKe KaTteTbl 5 ¢M W 12 cM. JliMHa OKpPY>HOCTH, BIHMCAHHOM
B TPEYTOJIbHHUK, paBHa:

1) 4m cm; 2) 87 cm; 3) 12w cm; 4) 167 cm.

» M3 Touku P, oTcTOsAILEH OT OKPYXKHOCTH Ha 8 CM, NpOBE/IEHbI Kaca-
TesibHble PA v PB (cm. puc.). Ecnu PA + PB = 24 cM, To niowaip
2

Kpyra paBHa cM”.

Inouwiane yacTv kpyra paguycom R, pacronoxeHHoi BHe BIIMCAHHOTO B HEMO KBAJPaTa, PaBHA

Yactsp 2
9 CropoHb! TpeyronbHuka 3 cM, 6 cM 1 7 cM. Haliaute anny Guccexrpucel 6onbluero yrna tpe-
YTOJIbHHUKA.
3anuiMTe XOA PEeUICHUs! U OTBET Ha OTENBHOM JIUCTE. -
10 B kpyroso# cekrop ¢ ueHTpanbHbiM yriom 120° BnucaHa OKpY»HOCTb paauyca a. Haiinure
JUIMHY pajHyca KpyroBoro cekropa.
3anuIUMTE X0 pELeHHs W OTBET Ha OTAE/ILHOM JIMCTE.
OTBeThI:
Yacrts 1
Ne 3apanus 1 2 3 4 5 6 7 8
Otger: 2 4 1 2 2 1 25t | R*(x-2)
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Yacrp 2

Conep>kanue BEpHOro OTBETA M YKa3aHHA [0 OLEHHBAaHHIO
(romyckaroTCA HHbIE (POPMYJIMPOBKM OTBETA, HE HCKAXKAIOLIME €ro CMbIC/a) bannet
Tlposenena GuccekTprca 1 1aHO MPaBUIILHOE PELLEHHE 3
XoA pellenus BEpHbIH, HO JOMYIUEHbI BHIYUCITUTENbHbIE OLIHOKH 2
3anucaHo CBOHCTBO GUCCEKTPHCH M TEOpeMa KOCHHYCOB 1
Bo Bcex octanbHbIX cityuasx 0
OrserT: —
10*
Conep)KaHue BEPHOI'0 OTBE€TA H YKa3zaHWs 10 OUCHNBAHHIO Bannst
(nonycxalm‘cn HHBIC (bOpMy.HHpOBKH OTBETa, HE UCKaXKalOIIHUC €10 cmmcna)
Crnenan uepTex W BepHble BbiYUCIICHHS, MOIYT OTCYTCTBOBATH OOBLACHEHHS 3
CrenaH uepTesx, HO B X0/le peLueHHs OMyLIeHbI BBIYUCIUTENbHbIE OIUMGKHA W HET BEPHOFO )
OTBETA
BepHbiit ueprex 1
Bo Bcex ocTajibHbIX Cliyuasix 0

OTBeT: a 1+i

1]

J3

Bapuanrt II

Yacersb 1
Xopaa AeNUT OKPY>KHOCTb B OTHOWeHHH 13 : 5. Bonblinii M3 BNHCAHHBIX B OKPY>KHOCTb YTJIOB,
OMHPAIOLLMXCS Ha 3Ty XOP/Yy, PaBeH:
1) 100°; 2) 130°; 3) 140°; 4) 150°.

B tpaneumu co cpeaHeit nunueit 20 cM yepes 0/IHY U3 ee BEpLIWH NpoBeAeHa npsMas, napal-
nesbHas 60KOBOI CTOPOHE U Mepecekaroillas CpeAHIO0 JIMHHUIO B ec cepeliiHe. bonbiee ocHo-
BaHHe TpareLii paBHo:

1) 10 cm; 2) 20 cmM; 3)30 cm; 4) 40 cM.

Yro0b1 miowaap kpyra yBenauuusiach Ha 44 %, ero paanyc Haao yBeJIHYHTD:
1) Ha 10 %; 2) 20 %; 3)30 %; 4) 40 %.

B npamoyrosibHoM TpeyronbHuke katerbi 10 cm 1 24 cM, JIiMHa onucaHHOH OKpPY>KHOCTH
paBHa:

1) 13m cm; 2) 1471 cmMm; 3) 20w cmM; 4)26m cm.

Hnaronanu pom6a oTHocATCA Kak 2 : 3 W 06pa3yioT ¢ kaxJ10i CTOpoHOH poMba TpeyrosbHHK,
riolanb KOToporo pasHa 12 eM? Cropona pomba paBHa:

1) 10 cm; 2) 16 cm; 3) 2413 em; 4) 24/14 cm.

Ecnu kocuHyc yrina, npoTHBoJieKalllero CTOpoHe TpeyroibHuKa, paBHoi 40 cM, paseH 0,6,
TO TUIOLLA/b OMMCAHHOIO KPYra paBHa:

1)25mem’; 2) 100mem?;,  3) 1257 e’ 4) 6257 cm”.

B npsamoyronbHoM TpeyrosibHHKe OUccekTpuca OCTporo yFJla IESIMT KaTeT Ha OTPe3kH 4 cM
v 5 cM. [Tnowane TpeyronsH1ka paBHa cm?.
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B TpeyronbHHKe co CTOpOHaMK 3 cM, 5 cM 1 6 cM MeauaHa, nposeaetnas K Gonbuiei cTopolie,
paBHa

Yactb 2
9 B paBHOGenpeHHOM Tpaneuru aMaroHanb paBHa a 1 obpasyer ¢ ocHosaHHem yron o. Hainure
TIoLAAb TPaneurH.
3anuiunTe X0/ PelleHHs] U OTBET Ha OTAEIbHOM JIUCTE.
10 BeicoTb! NapainnenorpamMma, MpoBeIcHHbIE U3 BEPUIMHBI TYNOro YIJla, paBHbl 3 CM H 5 ¢M,
a CHHyc yria mexay HuMHu paeeH 0,6. Haliaure annny meHbuleit Jnaronajiv 3Toro napainesno-
rpamma.
3anuuiMTe XOA PEILEHUS U OTBET Ha OTAEILHOM JIUCTE.
OTBeTHI:
Yacts 1
Ne 3ananus 1 2 3 4 5 6 7 8
Orer: 2 3 2 4 3 3 54 | 242
Yactb 2

(9 ]

ConeprkaHue BEpHOTro OTBETa U yKa3aHHs MO OUEHUBAHUIO Bauihl
(ﬂOHyCKa}OTCﬂ HHBIC CbOpMyJ]HpOBKM OTBETA, HC UCKAXKAIOLLHE €Iro CMblCI]a)
CaenaH 4epTex W JaHO BEpHOE pelleHHe, (MOryT OTCYTCTBOBATL NOAPOOHbIE OO BACHEHHS) 3
Het BepHOro oTeeTa, HO CA€/laH YepTexk, BbIJICJIEH TPEYroJbHUK H Hal1EHbt €rO KaTeThl 2
ChenaH 4yepTex W 3anucaHa Gopmyna ajs BbIUHCICHHs MUIOWAAH Tpaneuun 1
Bo Bcex ocTanbHbIX clyvasx 0
OTseT: a’sinacosa .
10*
ConeprkaHHe BEpHOrO OTBETA H yKa3aHHs MO OLEHHUBAHHIO Barisl
(nonyckarTcsa HHble GOPMYJTMPOBKH OTBETA, HE UCKAXKAIOLLME €ro CMbIC/IA)
CnenaH yepTex M 1aHO BEPHOE pelleHHe 3
Xop peleHHit BepHbIH, HO OMYLIEHbl BBIYHCAUTENbHbBIE OLUMOKH, MOT'YT OTCYTCTBOBaTh 00b- )
SICHEHU
Chnenan yepTex M 3anMcaHa TeopeMa KOCHHYCOB /11 HaXO)KIEHHS MEHbLLIEH JHaroHanu 1
Bo Bcex octaibHbIX Cllydasx 0
OTBeT: V1o .

[2 ]

Bapuant III

Yactb 1

Ecnu Z=2?—7;‘ H B=—5?+3}',Tomnnaaemopa a+b:
1) 3; 2) 4; 3)5; 4) 6.

B kBanpate ABCD ctopoHa paBHa 2V2. JuaroHanu nepecekatrorcs B Touke O. CkansipHoe

NMpPOH3BECACHHC E'_O.E‘_D. paBHO:
1) 8; 2) 4; 3)2; 4)1.
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CpenHss JIMHUS paBHOGEAPEHHOro TpeyroibHHKa, napasesnbHas GOKOBOH CTOpOHE, paBHa
13 cM, a MeaMaHa, NnpoBeaeHHas K OCHOBAaHHIO, — 24 cMm.

JlnvHa cpeHe TMHUK, Napaiie/ibHONH OCHOBAHMIO TPeyro/bHUKa, PaBHa:

1)2; 2) 10; 3)50; 4) 100.

Bepuumnbl Tpeyronbinka ABC [eNsT ONMUCaHHYIO OKPY>KHOCTb B OTHOLIEHMHU 2 : 3 : 4. MeHb-
WK yron TpeyrojibHMKa paBeH:
1) 20°; 2) 40°; 3) 60°; 4) 80°.

B tpeyronbhmnke ABC cropoHbl AB, BC 1 AC COOTBETCTBEHHO paBHbI 3 ¢M, 4 cM U 6 cM. JlnuHa
meauanbl BM paBHa:

1) 2414 ; 2) V14 ; 3) 0,5v14 ; 4) 0,5v74 .

Panuyc BnucanHOH B NpaBHIBHBIA TPEYroabHUK OKPYXKHOCTH paBeH 3 cM. CTOpoHa Tpeyrosib-
HHKa paBHa:

1) 6; 2)9; 3) 643 ; 4) 642 .

B tpeyronsuuke ABC mennana AM nepnenaukynspHa Meadane BN. Haliaure rmowaznb Tpe-
yronbHuka ABC, ecnu AM =2 cm, BN =3 cm.
OTtBeT:

2 -
[lnowaas napannenorpamma co cropoHamMu S cM U 8 cm paBHa 32 cm”. Haiiaure xocuHyc
6onblIero yrna napaiienorpamma.

OTserT:
Yactsb 2

9 ABCD - xBanpar, JuiiHa ero ctoponbl paBHa 12 cm. Touka K — cepennna croponsl BC, Touka
P — touka nepecevenus npamoeix AK u BD. Haiiaure nnowans tpeyronstuuka BKP.
3anuunTe X0/ PeLeHUs] U OTBET Ha OTAENBHOM JIMCTE.

10 Huaronans paBHoOeApeHHON TpaneuuH ACAWT TYMoH yron mnoronaM. MeHbluee OCHOBaHHE
Tpaneury paBHO 3 cM, a ee nNepuMeTp Tpaneuuu pased 42 cMm. Haiinure niowanb Tpaneumy.
3anuuIMTe X0 PeLIEHUs] U OTBET Ha OTAENBHOM JIUCTE.

OrBeTnI:
Yacrs 1
Ne 3apanus 1 2 3 4 5 6 7 8
Ortser: 3 2 2 2 3 3 [4em | 0,6
YacTb 2

(9 ]

Conepxatye BEPHOro OTBETA M YKa3aHHS N0 OLEHHBAHHIO Bans:
(ﬂOﬂyCKaPOTCﬁ HHBIC lbOpMyJ'alOBKl/l OTBE€TA, HC HCKAXKAIOLIIUE €0 CMblCJ'la)
CaenaH 4epTex U 1aHO BEpHOE pellleHHe C O0bICHEHUAMU 3
CaenaH 4yepTex, X0 pelleHH!s] BEPHbIN, HO 10Ny LIEHbI BHIUHCIUTENbHbIC OLIMOKH 2
CaenaH 4yepTex, pacCMOTpeHbI MO0OHBIE TPEYTrOILHUKH, 3aTMCAHO CBOMCTBO Miowajaei no- 1
JIOOHBIX TPEYroJbHHKOB
Bo Bcex ocTayibHBIX Ciydasx ' 0

OreeT: 12 cM>.
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Conepmalme BEPHOI'0 OTBETA U YKa3aHUA MO OLEHHBAHHIO Bainr
(nonyckatoTcs MHble GOPMYITHPOBKH OTBETA, HE UCKAXKAIOLIHE Er0 CMbICA)
Cuenan ueprex U JaHo BepHoe peilieHue ¢ 00bACHEHHSIMHU 3
CaesnaH uepTex, X0/ pelieHUs BEPHBIHA, HO A0MYLIEHb! BBIYUCIHTENbHbIC OIUHOKH 2
CaenaH uepTex, HaiICHO BTOpOe OCHOBAHHE, HO HE BbIUMCIIEHA BbICOTA Tpaney1u 1
Bo Bcex ocTanbHbIX Cliyyasx 0

OTseT: 96 cMm’.

[t ]

BapuanT IV
YacTts 1
Ecam m=8i —3;’ nn=20 + 5} , TO JUIMHA BEKTOpa m—n paBHa:
1) 6; 2)8; 3) 10; 4) 100.

CropoHa paBHOCTOpOHHEro TpeyronasHuka ABC paBHa 43, M- cepeavHa AB, N — cepenmHa

BC. CkansapHoe npousBeneHue NM -CB paBHO:

1) 643 ; 2) 843 ; 3) 12; 4) 24.

Cpeansas nvHMs paBHOOEIPEHHOro TPeyrojibHUKaA, Napajie/ibHas OCHOBAHHUIO, paBHa 16 cwM,
a buccekTpHca, NPOBEACHHAas K OCHOBaHHIO, — 30 cM. _

CpenHss NHHHS TpeyroibHHKa, napauieibHas GOKOBOM CTOPOHE, paBHa:

1) 34; 2) 17, 3) 15; 4) 10.

BepiuuHbl tpeyroneiuka ABC aensT ONHCaHHY OKPYXHOCTb B OTHOWWIEHHH | : 3 : 5. Bonb-

MK Yron TpeyrojibHUKa paBeH:
1) 40° 2) 60°; 3) 80°; 4) 100°.

B tpeyronbnuke ABC ctoponbl AB, BC u AC COOTBETCTBEHHO paBHbl 2 ¢M, 3 cM U 4 cM. JlnuHa
6uccextpuchl AD paBHa:

5; 2) V6 ; 3)5; 4)6.

Paanyc okpys>KHOCTH, BIMCAHHON B NMPaBHJIbHBIN 4eThIPEXYroibHUK, paBeH 4 cm. CTopoHa ye--
ThIpPEXYToJIbHHKA paBHa:

1)6; 2) 8; 3) 42; 4) 82
Haiaure nnowane tpeyronsuuka ABC, ecnu AB =27 cM, BC = 29 cm n mennana BM = 26 cm.
OTBeT:

JlnKHbL CTOPOH MapajuiesiorpamMma OTHOCATCS 2 : 1, a cuHyc ero Gosbiuero yrna paseH 0,32.
Haiaure nnowanes napannenorpamma, eciid ero nepuMeTp paBeH 75 cMm.

OrBerT:
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Yacre 2

9 ABCD — ksanpar co croponoii 18 cm. Touka M penut cropony CD B oTHOweHuH 2 : 1, cunras
ot BeplnHbl C, Touka E — Touka nepeceuexus npamoix AM u BD. Haiinure niowans Tpeyrosb-
Huka DEM.

3arnuiuure X0 pE€UICHHA H OTBET HA OTAECJILHOM JIUCTE.

10 JluaroHans paBHOGeIPEHHON Tpaneunu paBHa 5 cM, a ee cpeaHss JMHUs paBHa 4 cM. Halinure
MJI0Ab TPaneumH.

3anuuinTe X0 pC€IIE€HHUA U OTBET HA OTACIILHOM JIUCTE.

OTBeTnl:
Yacts 1
Ne 3apanus 1 2 3 4 5 6 7 8
Otser: 3 3 2 4 2 2 270 cmM” | 100 cm?
Yactb 2

Lo ]

Conep)xalme BEPHOr0 OTBETA U YKa3aHUsA N0 OLECHHUBAHHIO

Banibl
(nonyckatoTrcs uHbie GOPMYTMPOBKH OTBETA, HE HCKAXKAIOLIHE €ro CMbICIIA)
CnenaH 4EpTEXK W 1aHO BEpHOE pelleHHe ¢ O0BACHEHHUAMH 3
CnenaH ueprex, xoa peLIeHUs BEPHBIH, HO 10MYLICHb] BBIYHCIUTENbHbIE OHIMOKH 2

CuenaH uepTesx, pacCMOTPEHbI MO0OHBIE TPEYTONBHHUKH, 3aMHMCaHO CBOICTBO rutowmanei no-
NOOHBIX TPEYroJbHHKOB
Bo Bcex octanbHbIX ciyvasx 0

OTseT: 13,5 cm.

10*

Conepxcamle BEPHOr'0 OTBETA U YKa3aHUA NO OUCHUBAHUIO
(nonyckaroTcsa UHble (OPMYTHPOBKU OTBETA, HE MCKAXKAOLLME ero CMbICa)
ChpenaH yepTex U JaHO BEPHOE pelIeHHe C OOBICHEHHAMMU
CaenaH uepTex, X0/l pelleHHs BEPHBIii, HO 10MyILEHbl BBIYUCIUTESIbHbIE OLUMOKH
CnenaH yeprex, Hai1IeHO BTOPOE OCHOBaHHE, HO He BBIYMCIIEHA BbICOTA Tpaneu1u
Bo Bcex ocTanbHbIX ciydasx

bannbi

O =W

OTeeT: 12 cM%.
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Ypok 70. Tema: UTOI'OBBIN YPOK 10 KYPCY «ILLIAHUMETPU SI»

Henb nesaTeNLHOCTH
YUHTEJS

Co3paarb ycioBus A1 CUCTEMAaTH3aLKWK 3HAHHUI 10 OCHOBHBIM M3Y4Y€HHbIM OMpeaeieHUsIM, CBOMCTBAM, NPU3HAKAM, 71 MOArOTOBKH
k caaue T UA

TepMHHBI H IOHATHS

OcHoBHbIE MOHATHS, CBOMNCTBA, MPU3HAKH, TEOPEMBI, U3YHEHHBIE B Kypce reoMeTpuH 7—9 kiaccoB

IInannpyemble pe3yabTaThl

IIpeamMeTHbIe YMEHHS YHuBepcajabHble yueOHbIe KelicTBHUS

VMeroT paboTaTh ¢ reOMETPHUECKMM TEKCTOM, TOUHO U rpa- | [lo3nasamensHbie: yMEIOT CaMOCTOSTELHO UIAHWPOBATH aNnbTePHATHBHBIE MYTH AOCTHKEHUA
MOTHO BBIP@XKaTh CBOM MBIC/IM B YCTHOH M MMCbMEHHOM peuM | nenei, 0co3HaHHO BbIOHMpaTh Hanboee 3¢ GeKTUBHBIE CITOCOOBI pellleHHs yUeOHbIX U MO3HaBa-
C MPUMEHEHHEM MAaTEMATHUYECKON TEPMHUHOJIOTMH K CUMBONH- | TeJIbHBIX 33Jay; BJIAJEIOT JIOTHYECKUMH JEHCTBUAMM OMpeieNeHus MOHATHIA, 0000weHHs, ycTa-
KH, UCMO/Tb30BaTh Pa3IMYHbIE A3bIKH MaTEMAaTHKH, OCYLIECT- | HOBJIEHHS aHAJIOMUH.

BJIATb Knaccmbnxaunn,

JIOTHYECKHUE O6OCHOBaHMﬂ, J10Ka3a- Pezyﬂ;zmueubte: NPUHHUMAIOT U COXPAHSIOT HEJIW U 3aa4Hr y'-lC6HOFI JACATCJIBHOCTHU.

TEJbCTBA MATEMATHYCCKHX paccymefmﬁ KOMMyHuKaIHHGHble.' YMEKT (i)OpMyHHpOBaTb, ApryMeHTHUpPOBaTh U OTCTaMBATh CBO€ MHEHHC,

paboTaTb B rpymre.
JTuynocmmuopie: NPOSBASAKOT OTBETCTBEHHOE OTHOLUEHHE K YYEHHIO, FOTOBHOCTb W CITOCOOHOCTH
K CaMOPAa3BUTHIO H caM00Opa30BaHUIO HA OCHOBE MOTHBALMU K 00YUYEHHUIO U MO3HAHHIO

Oprasn3anus GpocTpPaHCTBA

®opMmbl paboThbl

| ®ponranshas (O); napuas (I1); uaaueuayamstas (K); rpynnosas (I')

I sTan. AKTyaJiH3anus ONOPHBIX 3HAHUH yYalHXCA

LIenb ACATCJIBHOCTH

3anaHus Ul CaMOCTOATEIbHON paboThl

BbISBUTH TPYAHOCTH,
BO3HUKLIHE NPH Bbl-
ITOJTHEHHH KOHTPOJ1b-
HOi1 paboThI

(O/H)
1. CooOUMTh yyaumcs pe3ysbTaThl KOHTPOIbHOM paboTHI.
2. Pa3zo6patb 3agaHus, B KOTOPBIX Y4all4ecs JONYCTHIIM HaHOObIIee KOJMUeCTBO OLMOOK

Il atan. Utoru ypoka. Pedaexcus

(D/N)

— 3akoHuuTe Qpa3sy:
* 5 y3Han...

* 5 Hayuuncs...

* 5] noHsn, uro Mory...

* MHe MoHpaBHIIOCH. ..
¢ MeHs yauBuIo...

* YV M€H4 HOy4YHIIOCh. .

* 5] mpuobpen...
* MHe 3axo0Tenoch. ..

» MeHs BOOJYLIEBHIIO. .
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