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IHosicHuTebLHASA 3alIUCKA
v Pabouasi mporpamMma o Te€OMETPHH pa3paboTaHa Ha OCHOBE TPEOOBaHHWI K pe3yibTaTam

OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW MPOTpaMMbl OCHOBHOTO o0miero oOpazoBanus MOY

«Cpennsisi 00meo0pazoBaTenbHas MKOJIA C YriyOJISHHBIM M3Y4€HHEM OTACIbHBIX MPEIMETOB

Ne 24» ¢ yuetoM  npuMepHOW mporpamMMmbl IO reomerpuu: aBTopbl AtaHacaH JI.C,

B. ®@. byryzos, C. b. Kagomies u ap. (CocraButenb coopauka nporpamm: T. A .bypmucrposa.

«IIpocsemenue», 2020r.) u B coorBercTBUU ¢ yueOHUKOM «l'eomerpus, 7-9», aBTOpHI

JI. C. Aranacsn, B. ®. byry3zos, C.b.Kamomnes wu n1p.,2017, ®enepanbHOro 3akoHa

Poccwuiickoit ®enepamnu ot 29 aexadps 2012r. N 273-d3 «O6 obpazoanuu B Poccuiickoii

@enepanui»; Ha OCHOBaHMHU MpHKaza MuHoOpHayku oT 31 mexabpst 2015r. Nel577 «O

BHECCHMHM W3MEHEHUI B (QenepajbHbIi ToCylapCTBEHHBIH 00pa3oBaTENbHBIA CTaHIAPT

OCHOBHOTO 0011er0 00pa30BaHMs» YTBEP)KICHHBIN MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUS H

Hayku Poccuiickoit @eneparun ot 17 nexabps 2010r. Nel897; Ha ocHOBaHHMM MpUKa3a

MunoOpHayku ot 31 nekabpst 2015r. Nel578 «O BHeceHMHM HM3MEHEHMH B (elepajbHBbIH

rOCyJapCTBEHHBIM  0Opa3oBaTeNbHBIN  CTaHAAPT OCHOBHOTO  00miero  oOpa3oBaHUS»

YTBEPKJACHHBIN MpHKa3oM MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit denepanuu ot

17 mast 2012 r. Ne413; ®denepanbHOl 11€71€BOM MPOTpaMMbl pa3BUTHsI 0O0pa3oBanus Ha 2016-

2020 r. ot 25 mas 2015 1. Ne 497, [Tucbma MunucrepcerBa npocsemienus PO ot 19 mapra 2020

r. N I'I-39/04 "O nanpaBiennn Meroaudeckux pekoMmennanuii', [locranoBnenust I'maBHOTO

roCyJapCTBEHHOTO caHuTapHOro Bpada Poccuiickoit ®denepanun «O6 yrBepkaenun CanlluH

2.4.2. 2821-10 «CaHUTapHO-3MHUIEMHOIOTHYECKHE TPEOOBAaHUS K YCIOBHSM W OpraHU3aIlUH

00y4eHus: B 00I1e00pa30BaTENbHBIX yupekaeHusXx» oT 29.12.2010 Ne 189 (B pemakiuu oT

22.05.20191.).

PaGouass mporpaMMa OpueHTHpOBaHa Ha Yy4e€OHO-METOAMYECKUH KOMIUIEKC MOJ peAaKiuei
Aranacsu JI.C., B. ®@. Byry3os, C. b. KagomiieB u ap. 7-9 kiaccel, BKITIOYarOmMid B ceOsl yIeOHUK,
pabouyro TeTpajb, AUJAKTUYECKHE MaTepHalbl U KHUTY JJISL YUUTEIS.

Pabouas mporpamma paccMOTpeHa M YTBEpKJeHa Ha 3aC€laHUU IIKOJHLHOTO METOJIUYECKOrO
00beIMHEHUS YIUTENIeH MaTeMaTuKU U nHGopMaTHKU mpoTokosioM Ne 1 ot 26 aBrycra 2021 r.

Cpoxk peanuzanuu padodeit mporpamMmsl 1 rog.

I'onmoBoit 06beM yue6HOTO BpeMenu B 2021-2022 yuebHoM roay cocrapisieT 66 gacos (2 yaca B

HEZIeII0)

COI{GD)KaHI/Ie V‘IG6HOF0 opeaMEeTa
1-3. lloBTOpEHUE, BEKTOPLI U MeTO/ KOOPAUHAT (22 4).
[Tonsitue Bekropa. PaBeHcTBO BekTopoB. ClokeHUE U BIYUTaHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucino. Pa3nokeHne BekTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BeKTOpa.
[Ipocreiimre 3agaun B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTH U Npsmoil. [[puMeHeHrne BEKTOpOB U
KOOpPJUHAT MPH PEHICHUH 3a]1a4.
OcHogHas yenb — HAYYUTh YYalIUXCs BBITIOJNHATH ACWCTBHS HAJ BEKTOpPAaMHU KaK HaIPaBICHHBIMH
OTpe3KaMH, YTO BaXHO IS MPUMEHEHUS BEKTOPOB B (DM3HKE; MO3HAKOMHUTH C HUCIOJIb30BAaHUEM
BEKTOPOB M METOJIa KOOpJAWHAT MpPH PEHICHHH TeOMETPUYECKUX 3ahad. BekTop ompenensercs Kak
HaIpPaBJICHHBI OTPE30K U JIEHCTBUS HaJl BEKTOPAMU BBOJSATCS TaK, KaK 3TO MPUHATO B (U3HKE, T. €.
KaK JeWCTBUsSI C HAMPaBJICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHE JIOJKHO OBITH YIIETI€HO BBIPAOOTKE
YMEHUU BBITIOJIHATH OINEpaldy HaJ BEKTOpamH (CKJIaapIBaTh BEKTOPHI MO MpaBUiIaM TPEYroJibHUKA U
napajiesiorpaMMa, CTPOUTh BEKTOP, PABHBIM PAa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TaKKe BEKTOP,
paBHBII IPOU3BEACHUIO TAHHOTO BEKTOPA Ha JAHHOE YHCJIO).
Ha npumepax nokasbiBaeTcsl, Kak BEKTOPbl MOTYT MPUMEHSATHCS K PELICHUIO T€OMETPUUECKUX 3a/ad.
JlemoHcTpHpyeTcst 3((EeKTUBHOCTh NPUMEHEHUs (GOopMya Ul KOOPJAMHAT CEpEeIuHBl OTpe3Ka,
paccTosiHUSL MEXAy [JBYMS TOYKaMHM, YpPaBHEHUH OKPY)KHOCTH M TMpsIMOM B KOHKPETHBIX
TreOMETPUYECKUX 3a/1a4ax, TEM CaMbIM JIaeTcs MPEJICTaBlIeHHEe 00 U3yYeHUU FeOMETPUUECKUX QUryp c
MIOMOIIIBIO METOIOB alreOphl.
4. CooTHONICHUSI MEKIY CTOPOHAMH M YIJIAMH TPEYroJbHuKa (14 4.).
CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PelieHre TpeyrojibHHKOB.
CkainsipHO€ MPOU3BECHNE BEKTOPOB U €r0 IPUMEHEHNE B TE€OMETPUYECKUX 3a/1auax.
OcnosHas yenrb — pa3BUTh YMEHUE YYAIIMXCS IPUMEHATh TPUTOHOMETPUUECKUH anmapar npu




pELIEHNH T€OMETPUUECKUX 3a/1ad.
Cunyc u xocunyc yoboro yria ot 0° go 180° BBOAATCS ¢ MOMOUIBIO €TUHUYHON MOITYOKPYXKHOCTH,
JIOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB W KOCHHYCOB M BBIBOJMTCS emle ojaHa (opmyna Iuiomaam
TpeyrojibHHUKa (MOJOBHHA MPOU3BEAEHUS JIBYX CTOPOH Ha CHHYC yIjla MEXAy HMMHM). DTOT ammapar
IIPUMEHSIETCS K PEILICHUIO TPEYTOJIbHUKOB.

CkansipHoe TMpPOM3BEACHHE BEKTOPOB BBOJIUTCA Kak B (u3uke (MpOM3BEJNCHUE UTMH BEKTOPOB Ha
KOCHUHYC yIila MEXIy HUMH). PaccMmarpuBaroTCsi CBOMCTBA CKaJSPHOIO IIPOM3BEICHUS U €r0
IIPUMEHEHHE IIPU PELLICHUN T€OMETPUUYECKUX 3a1a4.

OcCHOBHOE BHHMaHHE CIEIYeT VYACIUTh BBIPAOOTKE IPOYHBIX HABBIKOB B TNPUMEHECHUH
TPUTOHOMETPUUYECKOI0 anmnapara npy pelieHu reOMETPUUECKUX 3aa4.

5. JlanHa OKPYKHOCTH M ILTOMAAbL Kpyra (124.)

[IpaBunpHbIe MHOTOYTOJBHUKH. OKPY)KHOCTH, OMHCAHHAs OKOJIO TPAaBWJIBHOTO MHOTOYTOJIbBHHKA H
BnucaHHasi B Hero. [loctpoeHune mnpaBUIBHBIX MHOTOYTOJBHUKOB. JlnmHa okpyxkHoctu. [lmomans
Kpyra.

OcHosHas yenb — PaCIIUPUTh 3HAHUE YYAIIMXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh TIOHSTHS JJIUHBI
OKPYXHOCTH U TUIOMIAN Kpyra U (OpMYIIbI IS X BRIUKUCIEHUs. B Havane TeMbl JaeTcst onpeiesieHIe
MPaBUJILHOTO MHOTOYTOJIbHUKA W PACCMaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMHCAHHOW OKOJIO
MPaBUIILHOTO MHOTOYT'OJIbHUKA U BIIHCAaHHOW B HET0. C TIOMOIIBIO OMMCAHHON OKPYXHOCTH PEIIArOTCS
3a/1ayd O TIOCTPOCHUHM MPaBUIBLHOTO IIECTUYTOJIbHUKA M TMPABUIBLHOTO 2re-yrojibHUKA, €CIU JaH
MIPaBUJIBHBIN T-yTOJIbHUK.

DopMyITbl, BRIPAKAIOIMINE CTOPOHY MPABWIHHOTO MHOTOYTOJBHHKA W PAaJWyC BIHCAaHHOW B HErO
OKPYXHOCTH 4Yepe3 paJNyC OMHCAHHON OKPYKHOCTH, MCHOJIB3YIOTCS NMPU BBIBOAE (HOPMYN UTHMHBI
OKPYXHOCTH W TUIOIIaAW Kpyra. BeIBoj onmmpaeTcss Ha UHTYUTHBHOE TIPEJICTABICHUE O TIpe/ese: MpH
HEOTPAaHWYCHHOM YBEJIMYCHHHM 4YHCIA CTOPOH TIPABWJILHOTO MHOTOYIOJIbHUKA, BIIHMCAaHHOTO B
OKPYXHOCTh, €T0 TIEPUMETP CTPEMUTCS K JUTMHE ITOW OKPYXKHOCTH, a TUIOMIa[h — K IUIONIAI Kpyra,
OTPAaHUYEHHOTO OKPY>KHOCTHIO.

6,7.8 JIBu:xenusi. HauajabHble cBeneHus U3 crepeomerpun. 06 akcuomax reomerpum (10 4.)
Otobpaxenue mockoctd Ha cebs. [lonarne nBmwxkenus. OceBas W ICHTpalTbHAs CHMMETPHH.
[Tapannensubiii neperoc. [loBopot. HanoxxeHus 1 1BUKEHUS.

OcHosHas yenb — TMO3HAKOMUTD YUaIIUXCs ¢ IIOHATHEM JIBIJKCHHS M €T0 CBOMCTBAMHU, C OCHOBHBIMU
BUJIAMH JIBWKEHHUH, CO B3aMMOOTHOIICHUSIMHU HAIOKCHUH M ABWKCHUM. [[BH)KEHHE IUIOCKOCTH
BBOJIUTCA KakK OTOOpaXEHHE IUIOCKOCTH Ha ce0sl, COXpaHSIoIee PACCTOSHUE MEKY TOUYKAMH.
[Ipu paccMoTpeHnn BHIOB JBMKEHUI OCHOBHOE BHUMAaHUE YIESETCS TOCTPOCHHUIO 00pa30B TOUEK,
MPSIMBIX, OTPE3KOB, TPEYT'OJILHUKOB IPH OCEBOU U IIEHTPAIBHOU CHMMETPHUSX, TapaJIICIIbHOM
nepeHoce, moBopore. Ha aekTHhIX mpuMepax Mmoka3bpIBacTCs IPUMEHEHHUE JBMKEHUH MPU PEIICHUN
reOMETpUYECKUX 3a7a4. [JoHsATHEe HAOKEHUS OTHOCUTCS B JAHHOM KYPCE K YHCITY OCHOBHBIX
MOHATUH. JIOKa3bIBa€TCS, YTO MOHITHS HAJIOXKEHUS U ABMKEHUS SBJISTIOTCS SKBUBAJICHTHBIMU: JTFO00€
HaJIO)KEHUE SIBJSIETCS IBIKEHHUEM IIJIOCKOCTH M 00paTHO. M3ydeHue goka3arenbCcTBa HE SIBISICTCS
00s3aTeNbHBIM, OJIHAKO CIIEAYET PACCMOTPETH CBSI3b MOHITUN HAJIOKEHUS U IBH)KCHUS.

[Ipeamer crepeomerpus. I'eomeTpudeckue Teaa u MOBEPXHOCTH. MHOTOTPaHHHUKH: TIPU3Ma,
napajuiesienume i, nupamuia, GopMyIibl A BRIYUCICHUS uX 00bEMOB. Tena u moBepxHOCTH
BpaIlleHUs: IIIMHAP, KOHYC, cdepa, map, GopMyIbl s BHIYUCICHUS UX IJIOIaiel TOBEPXHOCTEN U
00BEMOB.

OcHosHas yeav — NaTh HAYaJIbHOE MIPEICTABIICHUE O TEIaX U MOBEPXHOCTIX B MIPOCTPAHCTBE;
MO3HAKOMHTH YYAIIUXCsI C OCHOBHBIMU (hOpMYyJaMu JJIsl BRIYMCIIEHUS TIJIOIIA/Iel OBEPXHOCTEH U
00BEMOB TEII.

PaccMoTpenue mpocTeimx MHOTOTPaHHUKOB (TIpU3Ma, MapalijieNienunea, MUpaMuIbl), a TAaKKe Tel U
MOBEPXHOCTEH BpalieHus (IUINHAPa, KOHyca, cepsl, mapa) IpoBOIUTCS Ha OCHOBE HATJISTHBIX
MIpe/ICTaBICHUH, 0€3 TPUBICYEHUSI aKCHOM CcTepeoMeTpr. POpMYIIb s BEIUUCICHUS 00BEMOB
yKa3aHHBIX TeJ BBIBOIATCSA Ha OCHOBe MpuHIMMa KaBanbepu, popMyIbl sl BEIYUCICHUS TUIOIIA e
OOKOBBIX TTOBEPXHOCTEH IIIIIMHPA M KOHYCA TIOMYYarOTCs C MOMOIIBIO pa3BEPTOK ITUX TOBEPXHOCTEH,
dbopmyna mmomaay chepsl IPUBOAUTCS O€3 000CHOBAHHUS.

Becena 06 akcuomax reoMeTpum.

OcHnosnas yenv — nath OoJiee rTyO0oKoe MpeCTaBICHIE O CUCTEME aKCHOM TUIAHUMETPHH U
aKCHOMAaTHYECKOM METOJIC.




PaBJII/I‘IHI:Ie CUCTCMbI aKCUOM, paanqule CHOCOGLI BBCACHUS ITOHATUA paBeHCTBa (I)I/IF yp
9. IloBTOpenune. Pemmenue 3axa4 (8 4.)

HHaHI/IDVGMBIC PE3YIbTATHI
HpeL[MeTHbIe pe3yJbTaThbl OCBOCHUA 06pa30BaTeJ’[LHOifl nmporpamMmmal. O0s13aTeIbHAA YACTh.

YueOHnblii npeamet «I'eomeTpus».
BoinyckHuk HayuuTces B 7-9 kiaccax (4715 UCIOJIb30BaHUs B IOBCETHEBHOM KU3HU U
obecrnevyeHnss BO3MOHOCTH YCIIEITHOTO MTPOJIOHKeHUS 00pa3oBaHus Ha 0a30BOM YpOBHE)

I'eomeTpuyeckue purypsi:

e OmepupoBaTh Ha 6A30BOM yPOBHE MOHATHSIMH IT'€OMETPUUYECKUX PUTYD;

® U3BJEKATh HHPOPMALIMIO O TEOMETPUIECKUX (PUTypaX, IPEACTABICHHYIO Ha YePTEeKax B IBHOM
BUJIE;

® T[PUMEHATH JUId pPELIeHUs 3a/Jad reoMeTpudeckue (akThl, €clau YCIOBUS WX NPUMEHEHHUS
3aJlaHbl B ABHOU (opMe;

e pemiarh 3a7a4l Ha HaXOXKJEHHE FeOMETPUUYECKUX BEJIMYMH 110 00pa3iiamM Uili alfOPUTMaM.

B noeceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

® 1CIIOJIB30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp [JISl PEIICHUs TUIOBBIX 3aja4, BO3ZHUKAIOLIUX

B CUTYaIUsX MOBCEIHEBHON KHU3HU, 3a/1a4 IPAKTUUECKOTO COJIEPIKaHNUS.
OTHowIEHNS:

e onepupoBarh Ha 0a30BOM YpOBHE MOHSTHUSIMH: PaBEHCTBO (GUIYp, paBHbIE (PUTYpHI, PABEHCTBO
TPEYTOJIbHUKOB, MapajuIebHOCTh NPSMBIX, MNEPHEHAUKYISIPHOCTh MPSMBIX, YIJIbI MEXIY
MPSIMBIMU, TIEPIICHUKYIIAP, HAKIOHHAS, IPOEKIHS.

B nosceonesnoti sxcusnu u npu usyuenuu opyeux npeomemos:.

® CIIOJIb30BaTh OTHOUIEHWS JUIsl pEeHIeHHs NpOCTEHIIMX 3a7ad, BO3HUKAIOUIUX B peallbHOMN

KUZHU
N3mepeHus: M BoIYMCICHHUS:

® BBINOJHATH U3MEPEHUE UINH, PACCTOSHUMN, BEJIUYUH YIVIOB, C TOMOILIBIO MHCTPYMEHTOB IS
W3MEPEHUN JJIUH U YITIOB;

e [puUMEHATh (PopMyibl MepuMeTpa, IIoMEAA U 00bEMA, IUIOMIATU MOBEPXHOCTH OTACIBHBIX
MHOTOTPaHHHUKOB IPU BBIYUCIICHUSIX, KOTJ]a BCE TaHHBIE UMEIOTCS B YCIIOBHH;

e npumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOLIEHUS IS
BBIYMCIICHUS IJIMH, PACCTOSIHUM, MJI0IaIel B IPOCTEHIINX CITydasx.

B nosceonesnotui srcusnu u npu uzywenuu opyeux npeomemos.

® BBIYHUCIATH PACCTOSHUSA HAa MECTHOCTH B CTaHJAPTHBIX CUTYalMsX, IUIOIIATN B MPOCTEHIIMX

Cllydasix, MPUMEHATH (GOPMYIIbI B IPOCTEHIIINX CUTYallUSIX B TOBCEIHEBHOM JKU3HU
I'eomeTpuyeckue mMocTpoeHus:
e 1300paXkaTh TUIIOBBIE IUIOCKHE (PUTYpHI U (UTYPHI B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.

B noeceonesnoii sicusnu u npu uzyuenuu opy2ux npeomemos:

®  BBINOJHATH IPOCTEHIINE MOCTPOCHHUS HA MECTHOCTH, HEOOXOJUMBIE B pEaTbHON KU3HU
I'eomeTpuyeckue npeodpa3oBaHus:

® CTPOUTH (PUTYpY, CAMMETPHUYHYIO JaHHOW (PUrype OTHOCUTEIBHO OCH M TOUKH.
B noeceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

® DPAacCHO3HaBaTh JIBWKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

® pacro3HaBaTh CHUMMETpPUYHbIE (PUTYpBI B OKpYKAIOIIEM MUpE
BekTopbl M KOOPAMHATHI HA IIOCKOCTH:

e ONepUpOBaTh Ha Oa30BOM ypOBHE MOHATUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YHCJI0, KOOPAUHATHI HA IJI0CKOCTH;

e ompenenarts NPUOMIKEHHO KOOPAWHATHI TOYKM MO €€ H300paKeHHWI0 Ha KOOPIUHATHOU
IIJIOCKOCTH.

B nosceonegnotl scuznu u npu uzyyeHuu opyeux npeomemos:
® CIIOJIB30BaTh BEKTOPBI JUISl PEHIEHMs] MPOCTEMINMX 3a4ad Ha OIPEACICHUE CKOPOCTU



OTHOCHUTEJILHOTO IBUKECHUS
Hcropusa MareMaTuKu:

® OIIMCBIBATh OT/AEIbHBIE BBIIAIOLINECS PE3YIbTAThl, IOJIYYEHHBIE B XOA€ Pa3BUTUS MaTEMAaTUKH
KaK HayKH;

e 3HaTb NPUMEPbl MaTEMAaTUYECKUX OTKPBITMA M MX aBTOPOB, B CBSI3M C OTEYECTBEHHOM U
BCEMUPHOU UCTOPUEH;

e [IOHMMaTh POJb MaTEMATUKU B pa3BuTuu Poccun

Metoabl MAaTEeMaTHKH:

e BEIOMPATH MOAXOAIMINN M3YUYEHHBIH METOJ ISl PEIICHUN M3YYEHHBIX THIIOB MaTeMaTHYeCKHX
3ajay;

® [IPUBOJUTH NPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEW B OKPYXKAIOLIEH IEHCTBUTEIBHOCTU
U IPOU3BEICHUIX UCKYCCTBA.

BbINyCKHMK MONTYYUT BO3MOKHOCTh HAyYUThCs B 7-9 Kilaccax AJisi 00ecriedyeHus] BOZMOKHOCTH
YCIICIIHOTO MPOOJDKEHUS 00pa3oBaHust Ha 0A30BOM M yIITYOJIEHHOM YPOBHSI.
I'eomeTrpuyeckue Gpurypsi

e OnepupoBarb MOHATUSIMHU T€OMETPUUECKUX QUTYD;

® U3BJIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BBIBATH MH(OPMAIMIO O TEOMETPUUECKHX (Urypax,
MIPEJICTABICHHYIO Ha YepTexax;

® [IPUMEHATh TeOMEeTpUYecKHe (PaKThl s penieHHsl 3aj4ad, B TOM 4HCIE, MPEAroJiararolmx
HECKOJIBKO LI1aroB peIIeHMUs;

¢ (opmynupoBaTh B IPOCTEHIINX CaydasiX CBOMCTBA U MPU3HAKU (QUTYD;

® JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPIKICHUS

e BIaJETh  CTaHJapTHOW  Kiaccupukanuedl  MmIOCKUX  ¢uryp  (TpeyroJpHUKOB U
YeThIPEXYTOJILHUKOB).

B noeceonesnoui dcusHu u npu uzyuenuu Opy2ux npeomemos:

® CIIOJIb30BaTh CBOMCTBA TeOMETpUYECKUX (UTyp Ul pelleHus 3aJad IMPaKTUYECKOTro

XapakTepa U 3a7a4 U3 CMEKHBIX TUCLMITINH
OTHoOmIEeHUS

e OmnepupoBaTh HNOHATHSAMM: PABEHCTBO (QUryp, paBHbIE (UIYpbI, PAaBEHCTBO TPEYrOJbHUKOB,
NapayIeIbHOCTh  NPSAMBIX, MEPHEHAUKYISIPHOCTh HPAMBIX, YIIbl MEXKIY HpPSIMBIMH,
MEePIEHIUKYISAP, HAKIOHHAsA, MPOEKIus, mnomodue ¢uryp, moaoOHbie (GUTYpBI, TOIO0OHBIC
TPEYroJIbHUKH;

e npuMeHATh Teopemy Daseca u TeOpeMy O MPONOPLHOHAIBHBIX OTPE3KaxX MPH PEIICHUH 3a/ad;

®  XapaKTepHU30BaTh B3aMMHOE PACIIOJIOKEHHE NIPSAMON U OKPY)KHOCTH, JIBYX OKPYKHOCTEH.

B nosceonesnoui srcusnu u npu uzywenuu opyeux npeomemos.
® UCMOJIb30BaTh OTHOLIEHUS IS PEIICHUS 3a/1a4, BOSHUKAIOUINX B PEaIbHOM KU3HU
N3mepenust M BbIYUCICHHUSA

e OmnepupoBaTb NPEACTABICHUSAMHU O JUIMHE, IUIOIIAAM, 00bEME Kak BelWYMHaMu. lIpumeHsATh
teopemy Iludaropa, gopmynsl miuomanu, o6béMa NMpU pelIeHUH MHOTOLIArOBBIX 3aj]ad, B
KOTOpBIX HE BCE JIaHHBIE IPEICTABICHbI SBHO, a TPeOYIOT BBIYMCIEHUH, OlepupoBaTh Ooliee
HIMPOKUM KOJMYECTBOM (OpPMYNl JUIMHBI, IUIOLIAIU, 00BEMA, BBIYMCIATH XapaKTEPUCTHUKU
KOMOMHaIUil ¢GuUryp (OKpy>KHOCTE M MHOTOYTOJIbHUKOB) BBIYMCISATH PACCTOSIHUS MEXTY
¢burypamu, OpUMEHATh TPUTOHOMETpUUECKHUE (OPMYIbI Ul BBIUUCIECHUM B 0oJiee CIOKHBIX
cllyyasiX, IPOBOAUTh BBIYMCICHUS HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABICHHOCTH;

® [IPOBOJUTH MPOCTHIE BHIYUCICHUS HA 0OBEMHBIX TEaXx;

e (opmynupoBaTh 3aJadd Ha BBIYMCICHHE JUIMH, IUlomaaed M oO0bEMOB M pemarh ux. B
COJZIep’)KaHUU €CTh el M TeopeMa CHUHYCOB M KocuHycoB. JInOo Tam ybOpare nmbo 31ech
N00aBUTh

B nosceonegnoti scuznu u npu uzyueHuu opyeux npeomemos:

® IIPOBOJUTH BHIYMCIEHUS HA MECTHOCTH;

® TpUMEHATh (OPMYIBI NMPH BBIYUCICHUSAX B CMEXHBIX YUEOHBIX HpPEIMETax, B OKpYyXaromen
JNEUCTBUTEIBHOCTH

I'eomerpuyeckne nocTrpoeHus
e l300pakarb reoMeTprueCcKUe (PUIyphI 0 TEKCTOBOMY U CUMBOJILHOMY OIUCAHHUIO;




e CcBOOOJIHO ONEPUPOBATH YEPTEKHHIMU UHCTPYMEHTAMHU B HECIIOKHBIX CITydasx,

® BBHINOJHATH TOCTPOCHUS TPEYrOJIBHUKOB, TPHUMEHATh OTHACIbHBIE METOJbl I10CTPOCHHN
LUPKYJIEM U JIMHEHKOU U IIPOBOJUTH IIPOCTEUIINE UCCIIEIOBAHNS YACIIA PELLICHUN;

e u300pakaTb THUIOBBIE IUIOCKME (GUIypsl U OOBEMHBIE Tela C MOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noeceonesnoui scusnu u npu uzyveHuu opy2ux npeomemos:
®  BBINOJIHATH MPOCTEHINNE MTOCTPOCHHUS HA MECTHOCTH, HEOOXOAUMBIE B PEaTIbHOM KU3HU;
® OIICHMBATH Pa3MEPHI PEATbHBIX 00BEKTOB OKPYXKAIOIIEr0 MUpa

IIpeoOpa3oBanusn
e OmnepupoBarh TOHATHEM [BWKEHUS W TMpeoOpa3oBaHWsl TMMONOOHS, BIAAETh NPUEMAMHU
MOCTpOEHUsl (PUTYp C MCIIOJIIb30BAHMEM JBM)KEHUN W IpeoOpazoBaHUil MoaoOus, NMPUMEHSITh
[I0JIy4YEHHbIE 3HAHUS U OIBIT NOCTPOEHUM B CMEXHBIX MPEIMETaX U B PEalIbHbIX CHUTYaLUsAX
OKpYKaroLIEro MUpa;
e cTpouTh (purypy, moJgoOHyI0 TAaHHOM, MOJB30BATHCS CBOMCTBAMH IMOJ0OMS i 000CHOBAaHUS
CBOMCTB puryp;
® [IPUMEHSATH CBOMCTBA JABM)KEHUH JJIs MPOBEAECHUS IPOCTENIINX 000CHOBAaHUN CBOMCTB UTYD.
B nosceonegroti scuznu u npu uzyueHuu opyeux npeomemos:
® TIPUMEHSTH CBOMCTBA ABMKEHUIN U MPUMEHSTH NOJ00ME SISl TOCTPOCHUN U BEIYMCIICHUM
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e OmnepupoBarb NOHATUSMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IMPOW3BEIEHUE BEKTOpa Ha
YHUCIIO, Yrojl MEXIY BEKTOpaMmH, CKaJISIpHOE IPOU3BEACHHE BEKTOPOB, KOOPJAMHATHI Ha
IJIOCKOCTH, KOOPAMHATHI BEKTOPA;
® BBINOJHATH JEHCTBUS HaJl BEKTOpaMU (CJIOKEHUE, BBIYMTAHHE, YMHOXXEHHE Ha 4YHUCIO),
BBIYHCIIATh CKAISPHOE MPOU3BEICHHE, OMPEACNATh B MPOCTEUIINX CIy4asX Yroil Mexay
BEKTOPAMH, BBIINOJHATh PA3JIOKEHUE BEKTOpAa HA COCTABISIONIUE, NPUMEHATh IOJTYYCHHBIE
3HaHUS B (PU3HUKE, MOJIb30BaTbCS (HOPMYION BBIUMCIEHUS PACCTOSIHUA MEKIY TOYKAMHU II0
M3BECTHBIM KOOpPAMHATAM, UCIIOJIb30BaTh YpaBHEHUS QUIyp JUIs peLeHHs 3a/1ay;
® IIPUMEHATh BEKTOPBl M KOOPAWHATHI [UI1 PEIIECHUS I€OMETPUYECKHX 3alad Ha BBIYHMCIICHUE
JUIMH, YIJIOB.
B nosceonegnoti scuznu u npu uzyueHuu opyeux npeomemos:
® UCMOJb30BaTh MOHATUS BEKTOPOB U KOOPAMHAT Uil PELIeHMs 3ajad 1no ¢pusuke, reorpapuu u
JIPYrUM y4eOHBIM MpeaMeTam
HcTopusi MaTeMaTUKH
®  XapaKTEepHU30BaTh BKJAJ BBIJAIOIIMXCS MaTeMaTHUKOB B Pa3BUTHE MATEMATUKHU M MHBIX HayYHBIX
obOnacTei;
e [IOHMMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccun
MeTtoabl MaTEMATHKH
e lcnonb3yst u3y4eHHbIE METOABI, IPOBOAUTH JOKA3aTEIbCTBO, BBIIIOIHATH OIIPOBEPIKEHUE;
e BpiOuparh U3ydyeHHbIE METO/IbI U UX KOMOMHALIMY JUISI peIlIeHUs] MaTeMaTHYECKUX 3aj1ay;
® HCIOJIB30BaTh MATEMAaTHYECKUE 3HAHUS JJI ONMCAHUSA 3aKOHOMEPHOCTEM B OKpY)Karolen
JNEUCTBUTEIBHOCTH U IIPOU3BEICHUSAX UCKYCCTBA;
® I[IPUMEHATH MPOCTEHIINE MPOTrpaMMHBIE CPEICTBA U  IEKTPOHHO-KOMMYHHUKAllMOHHBIE
CUCTEMBI IIPH PEIIEHUU MaTeMaTHYECKHX 3a7ad.
BhINYyCKHHMK IOJYYUT BO3MOYKHOCTb HAYYUTHCS B 7-9 Kiaccax Asl yCHEIIHOTO MPOIOJKEHHUS
o0pa3oBaHMs Ha YIIIyOJIEHHOM YpOBHE
I'eomerpuyeckne purypsl
e (CB000OMHO OomepupoBaTh NEOMETPUUECKUMHU MOHATHSMM INPHU PEIIEHUM 3a/ad ¥ MPOBEICHUU
MaTEMAaTUYECKUX PACCYKICHUM;
®  CaMOCTOATENBHO (POPMYITHPOBATH ONPEENICHHSI TeOMETPUUYECKUX (DUTYD, BBIABUTATh TUIOTE3bI
O HOBBIX CBOMCTBaX M NMpH3HAKaX TeOMEeTpPUYECKUX (UTyp U 0OOCHOBBIBATH WM OIPOBEPIaTh
ux, 00001aTh WM KOHKPETU3WPOBATh pe3ylbTaThl Ha HOBBIE KJIACCHl (PUTYp, NMPOBOJUTH B
HECJIOXKHBIX CIy4asx KiacCU(PUKaLUIO GUTYp TO Pa3IMYHBIM OCHOBAHUSIM;
® uCCleloBaTh 4YEepTeKH, BKIOYas KOMOMHAIMM (QUTyp, H3BIEKaTb, HMHTEPIPETUPOBATH U




peoOpa3oBbIBaTh HHPOPMALHIO, TPEACTABICHHYIO Ha YepTexKax;

e pemarh 3a7a4d F€OMETPHUECKOTO COJEP’KaHMs, B TOM YHWCIIE B CHUTyallUsX, KOTAa alrOpUTM
pelieHusl He CIeNyeT SBHO W3 YCJIOBHS, BBIINOJHATH HEOOXOAWMBIC JUIS pEIICHUS 3a7aqu
JOTIOJTHUTEJIBHBIEC TOCTPOCHUS, HCCIIEI0BAaTh BOZMOKHOCTh IIPUMEHEHUS TEOpeM B (GOpMYIT IS
peleHus 3a/1ay;

e (opMyTUpPOBATh U JIOKAa3bIBATh FEOMETPHUUECKUE YTBEPKACHUSI.

B noeceonesnou scuznu u npu usyyenuu opyeux npeomemos:

® COCTaBIATH C HCIIOJIH30BAHNEM CBOWCTB T€OMETPUUYECKHUX (DPUTYp MAaTEMaTHUECKUE MOJCIHU ISt
pemeHus 3a7a4 MPAaKTHUECKOTO XapakKTepa W 3a1ad M3 CMEXHBIX JUCIHILINH, HCCIEA0BATh
MOJTy9E€HHBIC MOJICTTH M HHTEPIPETHPOBATH PE3YIbTAT

OTHomIeHus

e Branerp moHATHEM OTHOIICHHUS KaK METAPEAMETHBIM;

e CBOOOJHO OIEpPUPOBATH MOHITUSAMHU: PAaBEHCTBO (QUTYp, paBHBIE (QHUTYPH, PABEHCTBO
TPEYrOJIbHUKOB, IMAPAJUICTBHOCTh NPAMBIX, NEPHEHIUKYISIPHOCTh MPSIMBIX, YIIBI MEXKIY
NpSIMBIMU, TEPIEHIUKYISIP, HAKJIOHHAs, MPOEKIHs, noaodue ¢uryp, mnonooOHbe (GUrypHl,
110JI00HBIE TPEYTOJIbHUKH;

®  UCINOJB30BaTh CBOWMCTBA MMOI00MS M paBeHCTBA (PUTYD MPH PEIICHUH 33/1ad.

B nosceonegroti scuznu u npu uzyueHuu opyeux npeomMemos:

® UCNOJNB30BaTh OTHOUICHHS /ISl TOCTPOCHHS M WCCIENOBAHHUS MaTEeMaTHYEeCKUX MOJeNei

00BEKTOB peaTbHOM KU3HU
H3mepeHusi M BIYUCIEHHS

e (CB0oOOmHO oOmEepUpOBaTh TOHSATHAMH JUIMHA, TUIOMAab, OOBEM, BeIWMYMHA YINIa Kak
BEJIMYMHAMH, UCTIOJIH30BaTh PaBHOBEIMKOCTh U PABHOCOCTABICHHOCTh TIPU PEIICHUH 3a/1a4 Ha
BBIUMCIICHUE, CaMOCTOSITEJIbHO TIOydaThb W HWCIOJNB30BaTh (GOPMYIBI ISl  BBIYMCICHHNA
wiomaaed u oO6bEMOB (QUryp, CBOOOJHO ONEPUPOBaTH LIMPOKUM HAObopoMm ¢opmyn Ha
BBIUMCIICHUE TIPU DPENICHWW CIOKHBIX 3a1ad, B TOM YHCJIE€ W 3aJad Ha BBIYHCICHHE B
KOMOMHAIIUSAX OKPYKHOCTU U TPEYTrOJbHHKA, OKPYKHOCTH M YETBIPEXYTOJbHHKA, A TAKXe C
IIPUMEHEHHEM TPUTOHOMETPHH;

®  CaMOCTOATENBHO (POPMYIINPOBATh FMIIOTE3bI U IPOBEPATH X J10CTOBEPHOCTb.

B nosceonesnoti sxcuznu u npu uzyuenuu opyeux npeomemos:

e CcBOOOJHO onepupoBaTh GOPMYIAMHU MIPU PEILIECHUM 33/1a4 B IPYrUX YUYE€OHBIX IPEAMETAX U NPU

IIPOBEIEHNH HEOOXOAUMBIX BBIYMCICHUN B pEaIbHOM XKU3HU
I'eomeTpHuYecKkue NOCTPOEHU
e OmnepupoBarb NOHATHEM HAOOPa 37IEMEHTOB, ONPEACISAIOIINX FEOMETPUUECKYIO (Urypy,
® BIAJETh HAOOPOM METOOB MOCTPOCHUN LIUPKYIIEM U JIMHEUKOI;
® [IPOBOJMTH AHAJIU3 M PEaIM30BbIBATh ITAIlbl PELICHHS 3a/1a4 Ha IIOCTPOEHHUE.
B nosceonesnotui srcusnu u npu uzywenuu opyeux npeomemos.

®  BBINOJIHATH IOCTPOEHUS HA MECTHOCTH;

® OIICHUBATh Pa3MEpPbl PeabHBIX 0OBEKTOB OKPYXAIOILEro MUpa
IIpeoOpa3oBanusi

e OnepupoBarh JABIKECHUSIMHU U IPEOOPA30BAHUAMU KaK METalpeIMETHBIMU MOHITHUAMU;

® OIEpUPOBATH MOHATHEM JABMKEHMs U IpeoOpa3oBaHMs MOJOOMS JUisi 000CHOBaHUH, CBOOOTHO
BJAJIeTh MPUEMAMHU MOCTPOCHUs (GUTYp C IOMOILBIO JABMXKEHUM M nipeoOpa3oBaHus oaoous, a
Tak)ke KOMOMHALMAMU JIBUKEHUH, TBI)KEHUH U TpeoOpa3oBaHUM;

® UCMOJNb30BaTh CBOMCTBA JABWKEHWH M TNpeoOpa3oBaHMil s MPOBENEHHUS OOOCHOBaHHS U
JI0Ka3aTeNbCTBA YTBEP)KICHUN B TEOMETPUH U JPYTUX y4EOHBIX MPEIMETaX;

®  [I0JIb30BAThCS CBOIMCTBAMU JIBM)KEHUI U IpeoOpa30BaHuii pU peLIeHUH 3a/ad.

B nosceonegnoti scuznu u npu uzyueHuu opyeux npeomemos:
® [IPUMEHSATh CBOMCTBA ABMKEHUHN M MIPUMEHSATH 110100ME [T MOCTPOECHUI U BEIYUCICHUH
BexkTopbl M KOOPAUHATHI HA NMJIOCKOCTH

e (CB00OmHO oOmEpUpOBaTh MOHATHSAMH BEKTOp, CyMMa, pPa3HOCTh BEKTOPOB, INPOU3BEICHUE
BEKTOpa Ha 4YHCJO, CKaJIpHOE MPOU3BEIEHHE BEKTOPOB, KOOPAMHATHl HA IUIOCKOCTH,
KOOPJMHATHI BEKTOPA;

e Branerp BEKTOpPHBIM M KOOPIMHATHBIM METOJOM Ha IUIOCKOCTH JUIS pelIeHHs 3agad Ha
BBIUMCIIEHUE U JI0KA3aTeIbCTBA;



BBIIOJHATH C IOMOLIBI0 BEKTOPOB M KOOPAMHAT JIOKA3aTelbCTBO M3BECTHBIX €MY
reoMeTpuyeckux (pakToB (CBOWCTBA CPEAHMX JIMHUHM, TEOPEM O 3aMeUaTeIbHBIX TOYKAX U T.II.)
Y TIOJTy4aTh HOBBIE CBOMCTBA N3BECTHBIX (PUTYD;

UCTOJB30BaTh ypaBHEHHA (UTYp I pEUIeHUs 3aJad W CaMOCTOSTEIbHO COCTaBIIATH
yYpaBHEHUS OTJENBHBIX IJIOCKUX QUTYD.

B nosceonegnotl sxcuznu u npu uzyyeHuu opyeux npeomemos:

MCIIOJIb30BaTh MOHATHUS BEKTOPOB M KOOPAMHAT JUIS PELICHHUs 33134 1o (usuke, reorpaduu u
JIPYrUM Y4eOHBIM MpenMeTam

I/ICTOPI/IH MaTeMaTuKu

[ToHnMaTe MaTeMaTUKy Kak CTPOTO OPraHM30BAaHHYIO CUCTEMY HAay4YHBIX 3HAHWM, B YACTHOCTH
BJIAQJIETh MPEACTABICHUSAMU 00 aKCMOMAaTHMYeCKOM IOCTPOCHMM T€OMETPUM U IEPBUYHBIMU
IIPEACTABICHUSIMU O HEEBKIIMJOBBIX T€OMETPUIX;

paccMarpuBaTh MAaTeMarTuKy B KOHTEKCTE HCTOPUM pa3BUTUSA LMBWIM3ALUA W HCTOPUU
pa3BUTHUS HAyKH, IOHUMATh POJIb MAaTEMATHUKH B pasBUTHH Poccun

MeToabl MaTeEMaTHKH

Branets 3HaHMSAMU O pa3IWYHBIX METOJAaX OOOCHOBAHHS M OIMPOBEPKEHUS MaTEMaTHUYECKUX
YTBEPKJICHUI U CAMOCTOSATENBHO IPUMEHATH UX;

BJIAJICTh HAaBbIKAMH aHAJIM3a YCJIOBUS 33/1a4M U ONPEACICHUS MOAXOAIINX IS PELICHUS 3a1a4
M3YYCHHBIX METOJIOB MJIM MX KOMOWHAITHIA;

XapaKkTEepU30BaTh MPOU3BEICHUS HMCKYCCTBA C YUYETOM MaTEMaTUYECKHUX 3aKOHOMEPHOCTEW B
MPUPOJIE, UCOJIH30BATh MATEMATUYECKHAE 3aKOHOMEPHOCTH B CAMOCTOSATEIIBHOM TBOPYECTBE.

Ilnanupyemsble pe3y/bTaThl

B pesynomame usyuenus kypca ceomempuu 9-20 xnacca yuawuecs: OONHCHbL YyMEMb.

"  TI0JB30BAThCS TEOMETPUUYCCKUM SI3BIKOM JUISI OTIMCAHUS IPEMETOB OKPY)KAIOIIETO MHPA,

"  pacro3HaBaTh T€OMETPHUYECKHE (DUTYPHI, Pa3INYaTh KX B3aUMHOE PACIIOJIOKEHUE,

"  p300pakaTh TEOMETPUYCCKUE (PUTYPHI; BHITOJHATH YSPTEIKHU 110 YCIIOBHUIO 331a4; OCYIIECTBIIATH
npeobpazoBaHue GUTyp;

"  BBIYUCIIATH 3HAUCHHSI TCOMETPHYUCCKUX BEIMYMH (JIUTHH, YIIIOB, IUIONIA/ICH), B TOM YHCIIE:
OTIpENIeNATh 3HAYEHUE TPUTOHOMETPHUYECKIX (DYHKIIUHU TI0 33JaHHBIM 3HAYECHUSIM YIJIOB; HAXOIUTh
3HAYCHUSI TPUTOHOMETPUYECKUX (DYHKIIHIA 110 3HAYCHUIO OJTHOW U3 HHUX; HAXOUTh CTOPOHBI, YIJIbI
Y TUIOIIA/IA TPEYTOJIBHHUKOB, IyT OKPYKHOCTH, TUIOMIAIeH OCHOBHBIX T€OMETPHUYECKUX (QUTYP H
buryp, COCTaBJICHHBIX U3 HUX;

"  pemath TeOMETPHUYECKHUE 3aJIaHMsI, OTIUPAsICh HA U3YUYECHHBIC CBOWCTBA (PUTYP U OTHOLICHHIA MEXTY
HUMH, IPUMEHSIS IOTIOJIHUTEIILHBIE TIOCTPOCHUS, alreOpanyecKuil 1 TPUTOHOMETPHUYCSCKHIH
arrmapar, COOOpaKeHHsI CHMMETPHU;

"  TIPOBOJMTH JJOKA3aTEIBbHBIC PACCYXKICHUS MPHU PEIICHUH 3a]1a4, UCII0JIb3YS U3BECTHBIC TCOPEMBI,
oOHapyXHBasi BO3SMOXKHOCTH JJIsl KX MCIIOJIb30BAHUS;

"  pemath NPOCTEUIINE TNIAHUMETPUYCCKHE 3a]]a4 B IIPOCTPAHCTBE.

Bpe3yﬂbmame UsydeHus Kypca yvaujuecs dO]ZJfCHbl oeﬂademb 0np€a€ﬂ€HHblMu SHAHUAMU U YMEHUAMU
no memam.

I'naBsbl 9, 10. BekTropbl. MeToa KOOpAUHAT.

B pe3ynbTaTe nzyueHus JaHHOM riaaBbl y4alluecs J10KHbI:

3HATb: ONPCACIICHUEC BCKTOPA, pa3jindaTb €ro HadajlOo U KOHCL, BHUAbl BCKTOPOB, OIPCACIIATH
CYMMBI W Pa3HOCTHU BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha YHCIIO, YTO TAKOC KOOPAWHATHI
BCKTOpPaA; OIIPCACIICHUC cpeﬂHeﬁ JIMHHUEH TpalCuuu,

YMCTh: 1/1306pa>1<aTb 1 0003HAYaAThH BCKTOP, OTKJIAAbIBATh BCKTOD, paBHLIﬁ JaHHOMY, HaXOIUTb
KOOPAWHATBI BEKTOPA IO €T0 KOOpJAWHATAM Hadala U KOHIA, BBIYHUCIATE CYMMY H PA3HOCTH
ABYX BCKTOPOB IIO UX KOOpAWHATaAM, CTPOUTH CYMMY JIBYX BCKTOPOB, IIOJIL3YysACH ITpaBHUJIaMU
TPCYroJIbHUKA, IMapajliejiorpaMMad, MHOIOYroOJIbHUKA; CTPOUTH OKPYKHOCTH U IIPAMBIC
3a1aHHbIC YPABHCHUSAMMU.



I'maBa 11. CooTHOmIEHHSI MeKIY CTOPOHAMH M YIJIAMH TPEyroJbHUKA.
B pesynbpraTe n3y4eHus JAHHOM I1aBbl y4allUeCs JOJKHBI:

e 3HATH: OINPEJIENIEHUS KOCUHYCa CUHYCA, TAHT'€HCA JIJIsl OCTPOTO yriia (JOPMYIIbI, BRIPAXKAIOIINE
UX CBSI3b; ONPEEIICHUS CKASIPHOTO IPOU3BECHMSI BEKTOPOB;

e YMETh: BOCIPOU3BOAUTH JOKA3aTEIbCTBA TEOPEM KOCUHYCOB M CHHYCOB, IPUMEHSATH B
PELIEHNH 3a]]a4; HAXOJUTh CKAIISIPHOE NTPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YTOJI MEXAY
BEKTOPaMH.

I'maBa 12. JlinHa OKPYKHOCTH H ILIOIIAJAb KpPyra.
B pe3ynbpraTe u3yuyeHus JaHHOM TJ1aBbl ydalluecs JOJIKHBI:

e 3HATH: OIpEJIENIEHUE NMPABIIILHOTO MHOTOYTOJIbHUKA, (DOPMYITY JIJIHHBI OKPYKHOCTH H €€ JIyTH,
IUIOLIA/IA CEKTOPA;

e YMETh: BBIYUCIATH CTOPOHBI, IUIOIIAIU U IEPUMETPHI IPABUIIbHBIX MHOTOYTI'OJIbHUKOB, ITUHY
OKPYXXHOCTH ¥ JUIMHY JYTH; TPUMEHATH (POPMYJIBI TUIOIAAN KPYTa, CEKTOPA MPH PEIICHUN
3az1a4.

I'nasa 13. /IBu:keHuUs.
B pe3ynbraTe n3yueHus JaHHOM TJ1aBbl ydalluecs JOJIKHBI:

e 3HaTh: OIpe/esIeHMs MpeoOpa3oBaHus MIIOCKOCTH, IBUKEHUS TIIOCKOCTH, OTIPEAETATh UX
BU/IBI;

e YMETh: pelaTh 3aJauu, UCIOIb3ys ONPEIEIECHNs BUOB JIBUKEHHUS.

UCII0JIb30BaTh PHOOPETEHHbIEC 3HAHUS U YMEHUS B IPAKTUUECKON JESITEIbHOCTH U TIOBCETHEBHOM
HKU3ZHU JJIS:

OTMCAHHUS PeasIbHBIX CUTYallUi Ha A3bIKE FEOMETPUH;

pacueToB, BKIIOYAIOIIUX MPOCTENUIINE TPUTOHOMETpHUECKUEe (hOPMYIIbI;

pelIeHNs TeOMETPUUECKUX 33/1a4 C HCTI0Ib30BaHUEM TPUTOHOMETPHUU

pelIeHns MPaKTUYECKHUX 3ajay, CBA3aHHbBIX C HAXOXKJIEHUEM T'€OMETPUYECKUX BETUUUH - JUIHH,
IIoHIa/1e OCHOBHBIX T€OMETpUUYECKUX (pUryp (UCmosb3ys Mpu HE0OXO0AUMOCTH CIIPAaBOYHUKH U
TEXHUYECKUE CPEJICTBA);

MOCTPOEHUH T€OMETPUUECKUMHI HHCTPYMEHTAMHU (JIMHEHKa, yroJbHUK, LUPKYIIb, TPAHCIIOPTUD).

YueOHO-TEMATHUYECKUH TUIAH

KosauuectBo 4acoB - 66 yacos
KoJsmm4yecTBO YPOKOB B Hejel10 - 2 yaca
KosimyecTBO KOHTPOJILHBIX PadoT - 6

Kosn4yecTBo 4yacoB
Neni/mm Haspanne pasnena Teopus/ KonTpoabHubie
Tect Bceero
NMPaKTHKA padoThI
1. | IToBropenwue 1/1 - - 2
2. | Bekropsr 3/8 1 3 12
3. | Metox koopauHaT 4/5 1 3 10
4. | CooTHOLIEHHS MEX/Ly CTOPOHAMHU 6/7 1 4 14
U yrilaMu TpeyroiabHuka. Ckamsp-
HOE MPOU3BEACHNE BEKTOPOB.
5. | InvHa OKpYXHOCTH U TUIOIIA al7 1 2 12
Kpyra
6. | JBmwkenus 4/5 1 3 10
7. | UtoroBoe nmoBTOpEeHHE -I5 1 - 6
Bcero: 22/38 6 15 66




KaJjieHJaapHO-TeMaTHUeCcKoe IJIaHUpoBaHue B 9 KJjacce

< XapakTepuCcTHKA /1eSITeJIbHOCTH Y4alerocst darta

§ NMpoBeJXeHUsI

= Tema ypoka YPOKOB

= IJIaH | paxkr
Iloemopenue (2 uaca)

1 | IloBTOpEHHE OCHOBHOTO KitaccudunupoBaTh TpeyroJabHUKHA I10
TEOPETUYECKOr0 MaTepuaia 8 IpU3HaKaM, ONPEAEIISIOT paBHbIE U
Kiacca. Pemenue 3anau. 110J00HbIE, HPOU3ZBOSIT pacyeT FJIEMEHTOB.

2 | IloBTOpeHre OCHOBHOTO KiaccuunupoBaTs 4eTHIPEXyTOJIbHUKH 10
TEOPETUYECKOr0 MaTepraia 8 MpU3HAKaM, ONPEAEIISIIOT PaBHbIE JIEMEHTHI,
kJacca. Pemenue 3anau. MPOBOJSIT LENIOYKHU 1OKA3aTEJIbCTB U pacyeT

AJIEMEHTOB.
Bexmopuwt (12 uacoes)

3 | [lonsitue BexTopa. PaBeHCTBO HN3o0paxkath 1 0003Ha4YaTh BEKTOPHI,
BEKTOPOB. HaXOJSIT paBHbIE BEKTOPHI.

4 OTkJagpiBaHNE BEKTOpA OT OTKiIaaeIBaTh OT JIFOOOM TOYKH MJIIOCKOCTH
JAHHOM TOYKH BEKTOpP, paBHBII JTaHHOMY.

5 | CymMa qByX BEKTOPOB. 3aKOHBI CTpouTh CyMMY U pa3HOCTb JABYX U Ooyiee
cioxeHus BekTopos. [IpaBuio BEKTOPOB, MOJIB3YSICh TPAaBUIJIOM
napajuiesiorpaMmma TpeyrojbHHKa, apajienorpamma,

MHOT'OYT'OJILHUKA.
6 | CymMMa HECKOJBKUX BEKTOPOB CTpouTh CyMMY U pa3HOCTb JBYX U OoJiee
BEKTOPOB, MOJIb3YsICh IPABUIOM
TpeyrojbHUKA, NapajuieorpaMma,
MHOI'OYT' OJIbHUKA.
7 | Beruntanue BEKTOPOB CTpouTh Pa3HOCTH BEKTOPOB,
IPOTHUBONOJI0XKHBIH BEKTOP

8 | Pemenue 3ama4 o teme CTpouTh CyMMY U Pa3sHOCTh ABYX U Oojee
«CrnosxeHue 1 BbIYUTAHUE BEKTOPOB, NOJIb3YIOTCS IPAaBUIOM
BEKTOPOBY TpeyrojbHUKA, NapajuiesorpaMma,

MHOI'OYT'OJIbHUKA.
9 | YMHOXeHHEe BEKTOpa Ha YUCIIO 3HaTh CBOMCTBA YMHOKEHMSI BEKTOPA Ha
YHCJIO, YMEIOT pelaTh 3aJa4M Ha
YMHOK€HHE BEKTOpa Ha YUCJIO.
10 | YMHOXeHHUe BEKTOpa Ha YHUCJIO. IIpuMmeHsATh CBOMCTBA YMHOXEHHUS BEKTOPA
Pemenue 3anau Ha YHUCJI0, YMETh peliaTh 3aJa4y Ha
YMHO>XE€HHE BEKTOpa Ha YUCIIO.
11 | IlpumeHeHue BEKTOPOB K PemaTts 3a1aun Ha TpUMEHEHHUE 3aKOHOB
peleHHIo 3a/1a4 CJIO’KEHUSI, BBIYUTAHUSI BEKTOPOB,
YMHOXXEHHsI BEKTOpa Ha YHCJIO.
12 | Cpenssist TMHMS TpareLus 3HaTh, KAKOW OTPE30K HA3BIBAETCS CPEAHEH
JUHUEH Tpanenuu; GopMyJIMpOBaTh U
JIOKa3bIBaTh TEOPEMY O CPEAHEN JTUHUU
Tparneuuu.
13 | OboOuaronuii ypok 1o Teme ITpuMeHATH NTOJIy4YE€HHBIE TEOPETUIECKHE
«Bekropb» 3HaHMs HA IPAKTHKE.
14 | KonrtponabHas paborta Nel KonTtposns 3HaHUI 1 YMEHUH.
«Bekrope»
Memoo koopounam (10 uacoe)
15 | AHanu3 KOHTPOJIBHOM pabOTHI. PacknanpiBaTh BEKTOp MO JABYM

Paznoxenue BCKTOpa 110 IBYM

HCKOJIJIMHCAPHBIM BCKTOpPAM, HAXOAUTH




JAHHBIM HEKOJITMHEAPHBIM
BEKTOpam

KOOpANHATHI BCKTOPA, BBITIOJIHATDH ﬂGﬁCTBHH
HaJl BCKTOpaMH, 3aJaHHBIMHW KOOPJWHATAMU.

16 | KoopauHaTsl BeKTOpa OnpenensiTh KOOPAUHATHI TOUKHU TUIOCKOCTH;
MMPOBOJAUTH OII€pALIMU HAJ BEKTOPaMH,
BBIUHUCIISITh JJIMHY U KOOPJAUHATHI BEKTOPA,
YroJI MEXKY BEKTOPaMH.
17 | Ilpocreiimume 3a1a4u B BeBoauTh (popmMysTel KOOpAUHAT BEKTOPa
KOOpAMHATAX yepe3 KOOPJAMHATHI €ro KOHIIAa U Hadalia
KOOPJIMHAT CePEAUHBI OTPE3Ka, JITUHBI
BEKTOPA U PACCTOSIHUS MEXY JIBYMS
TOYKAMU.
18 | [Ipocreiimme 3axa4uu B BeBoauTh (popmMysiel KOOpAUHAT BEKTOpPa
KoopauHaTax. Pemienue 3agau yepe3 KOOPJAMHATHI €ro KOHIIA U Havaja
KOOPJIMHAT CePEAUHBI OTPE3Ka, JITUHBI
BEKTOpPA U PACCTOSIHUS MEXKY TBYMS
TOYKAMH.
19 | Pemenue 3a1a4 METOIOM Pemate 3aauu ¢ momoItbsio Gpopmyin
KOOpAWHAT KOOPJIMHAT BEKTOPA, KOOPJIUHAT CEPEIUHBI
OTpe3Ka, JJIMHBI BEKTOPa U PACCTOSTHUS
MEXTy IByMsI TOYKaAMU.
20 | YpaBHEHHUE OKPY)KHOCTH BriBoauThs ypaBHEHUSI OKPY>KHOCTH U
MPSIMOU, CTPOUTH OKPY>XKHOCTH U TIPSIMBIE,
3aJJaHHBIC YPABHECHUSIMHU.
21 | YpaBHeHHE PSIMOii BriBOauTh ypaBHEHUSI OKPY>KHOCTH U
MPSIMOU, CTPOUTH OKPY>KHOCTh U MIPSIMBIE,
3aJJaHHBIC YPABHECHUSIMHU.
22 | YpaBHeHUS NPSAMOU U Penrats 3amaum ¢ uCTIoIb30BaHUEM
OKpY)KHOCTH. Penienue 3amay YPABHEHHUU OKPY>KHOCTH U MPSIMOM.
23 | O6o0maromuii ypok 1mo Teme 3anuceiBaTh ypaBHEHUS TIPSIMBIX U
«MeToa KOOpIuHAT» OKPY>KHOCTEMH, UCTIOJIb30BAaTh YPaBHEHUS
MIpHY pElISHUM 3a7a4, CTPOUTH OKPY>KHOCTH U
npsiMble, 3aJaHHbIE YPABHEHUSIMMU.
24 | KontpoJsibHas pabota No2 KouTposabs 3HaHUN 1 YyMESHHUH.
«MeToa KOOpIuHAT»
CoomHouienus mexcoy CmopoHamu u y2aamu mpey2oabHuKd.
Ckansapnoe npouzeeoenue gekmopos.(14 uwacos)
25 | AHanu3 KOHTPOJIBHON PabOTHI. BpIuucasaTh cuHyC, KOCUHYC, TAHT'€HC YTJIOB
Cunyc, KOCUHYC, TAHT€HC yIJia ot 0 1o 180, moka3bIBaTh OCHOBHOE
TPUTOHOMETPHUUECKOE TOKISCTBO, 3HATH
dbopmyIty AJisi BBIYMCICHUS KOOPJIUHAT
TOYKH.
26 | Cunyc, KOCUHYC, TaHT'€HC yria BeraucnsaTe cuHyC, KOCUHYC, TAHT'€HC YTJIOB
ot 0 mo 180, moka3wpIBaTh OCHOBHOC
TPUTOHOMETPUUECKOE TOXKISCTBO, 3HATH
dbopmyIy AJisi BBIYMCICHUS KOOPJIUHAT
TOYKHU.
27 | CuHyc, KOCUHYC, TaHT'€HC yria 3Hath GopMyIIbl IPUBEACHUS; POPMYITYy JIIs
BBIUHMCJICHUSI KOOPANHAT TOYKH.
28 | Teopema o muomaau Jloka3pIBaTh TEOpEMY O IIOLIAAHN
TPEyroJabHUKA TPEYTroJIbHUKA, IPUMEHSITh TEOPEMY MPHU
pelIeHnH 3aad.
29 | Teopembl CHHYCOB U KOCHHYCOB | JloKa3bIBaTh TEOPEMY CHHYCOB U KOCHHYCOB,
MPUMEHSITH NIPU PEIICHUH 3aJ1a4.
30 | PemieHue TpeyroibHUKOB IIpumeHsiTH TEOPEMBI CHHYCOB U KOCUHYCOB

opu pCIICHUU 3a1a4.
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Peurenue TpeyroJibHUKOB.
Cam. paboTa(20 MuH)

Penrars 3ala41 Ha UCITIOJIb3OBAaHUC TCOPCM
CHUHYCOB U KOCHMHYCOB.

32 | UsmepurenbHbie pabOTHI I[IpoBoauTh M3MEpPUTEIBHBIC PAOOTHI,
OCHOBaHHBIEC Ha HCIIOJIb30BAHUH TE€OPEM
CHHYCOB, 1 KOCUHYCOB.

33 | O6o6maromuii ypok 1o teme ITonp30BaTbCs TEOpEMaMu CUHYCOB U
«COOTHOIIEHUS MEXTY KOCHHYCOB IIpH PEIICHUM 33J/1a4 Ha PEIICHUE
CTOpPOHAMH U YIIaMHu TPEyTroJbHUKOB, HAXOAHUTD ITUIOIIAIN
TPEYTOJIbHUKA TpeyroJbHHUKA U MapajiiiejorpaMmmMa yepes

CTOPOHBI M CUHYC yTJIa.

34 | Yromn Mex1y BEKTOpaMH. 3HaTh OIpEIeJIEHUE CKAISAPHOTO
CkansipHO€ MPOU3BEICHNE MIPOU3BEJICHUSI BEKTOPOB, YCIIOBHE
BEKTOPOB MEPIIEHIUKYIISIPHOCTH BEKTOPOB.

35 | CkansipHOE MPOU3BECHHE B BeipaxkaTh ckansipHOE NPOU3BE/ICHNE
KoopanHaTax. CBOWCTBa BEKTOPOB B KOOpJIMHATaX, 3HATh €ro
CKJIIPHOTO TIPOM3BEICHUS CBOWCTBA, YMETh pelIaTh 3a1a4H.

36 | CkansipHOE MPOU3BENICHHUE U €TO BripaxaTh ckalsipHOE TPOU3BEICHUE
CBOWCTBa BEKTOPOB B KOOpJIMHATAX, 3HATH €ro

CBOMCTBA, YMETh pELIaTh 3a/1a4U.

37 | O6obmaromuii ypoK 1o Teme 3HaTh ONpeIeJIEHUE CKAISIPHOTO
«YTOJI MeXTy BEKTOpaMHU. MIPOU3BEJICHUST BEKTOPOB, YCIIOBHE
CkansipHOE ITPOU3BEACHUE MEPIICHIUKYIISIPHOCTH BEKTOPOB, BEIPAXKAIOT

CKaJISIpHOE IPOU3BEACHNUE B KOOpANHATAX,
3HAIOT €ro CBOMCTBA.

38 | KonTpoinpHas paboTa Ne3 KoHTpoib 3HaHUil 1 yMEHUH.
«COOTHOLIEHUS MEXKTY
CTOpPOHAMH U YIJIaMHu
TpeyroyibHuKa. CKajsipHOE
IIPOU3BEJICHNE BEKTOPOBY

nuna okpyyicnocmu u naouwiaow kpyza (12 uacoe)

39 | AHanu3 KOHTPOJIBHOU pabOTHI. 3HaTh ONpeIeICHUEe MPABUIBHOTO
[TpaBUIIBHBII MHOTOYTOJIBHUK MHOI'OYT' OJIbHUKA.

40 | OKpyXHOCTb, OIIMCAHHAS OKOJIO 3HaTh U IPUMEHSTh Ha NIPAKTUKE TEOPEMY
IIPaBUIIBHOIO MHOTOYT OJIbHUKA 00 OKpPY’>KHOCTH, OITMCAHHOU OKOJIO
Y BIMCAHHAs B IPaBUJIbHBIN MPaBUIILHOTO MHOI'OYT' OJIbHUKA.
MHOTOYT'OJIbHUK

41 | ®opMmyinbl 111 BBIYUCICHUS 3HaTh (HOPMYJIBI JJIsI BBIYUCIICHUS yIJa,
IUIOIIAH NTPaBUILHOTO IUIOIIA/IU U CTOPOHBI IPABUIILHOT'O
MHOTOYT'0JIbHUKA, €[0 CTOPOHBI MHOI'OYT'OJIbHUKA U pajuyca BIIMCAHHOU B
U pajuyca BIIUCAaHHOMN HETr0 OKPY>KHOCTHU, BBIBOJIUTH UX U
OKPYXKHOCTH NPUMEHSTh IPU PELICHUH 3a]a4.

42 | Pemenue 3agay 1no reme BbBIBOIUTE U IPUMEHSITH NIPU PELLICHUU
«IIpaBUIBHBIN MHOTOYT OJIBHUK 3ana4 popmyisl momwaau. CTpouts

IIpaBUJIbHbIE MHOI'OYT OJIbHUKH.
43 | lnuHa OKpYKHOCTH 3HaTh (OPMYIIBI JJIMHBI OKPYKHOCTH U AyT'H
OKPY>KHOCTH, IPUMEHSTh UX MPU PEIICHUU
3ajad4.

44 | JlnuHa oKpyXHOCTH. Pemenue 3HaTh (OPMYIIBI JJIMHBI OKPYKHOCTH U AyT'H
3a1a4 OKPY>KHOCTH, IPUMEHSTh UX MPU PEIICHUH

3ajad4.

45 | [Inomane Kpyra 1 KpyroBoro 3HaTh (HOPMYIIBI IUIOIIAAN KpyTra U
CeKTopa KpPYT'OBOT'O CEKTOpa, IPUMEHSITh UX MPHU

pelIeHNUH 33a/1a4.

46 | [Inomane Kpyra 1 KpyroBoro 3HaTh (OpPMYIIBI IUIOIIAAN KpyTra U

cekropa. Pemenue 3agau

KpPYIrOBOI'O CEKTOPA, IPUMEHATh UX IPU




peueHuu 3aaay.

47 | O600marouii ypok 1o reme [TpumensaTs GopMyIbl JJITMHBI OKPYKHOCTH U
«JlnmHa OKPYKHOCTU U JIYTH OKPY>KHOCTH ¥ (POPMYJIBI IIIOIIAAN
TUTOIIAJb Kpyra Kpyra ¥ KpyroBOI'0 CEKTOpa IpH PEIICHUH

3a/ad.

48 | Pemenue 3amay no reme I[TpumeHsaTs GOPMYIIBI UTHHBI OKPYKHOCTH U

JIYTH OKPY>KHOCTH ¥ (POPMYJIBI IIIOIIAAN
Kpyra ¥ KpyroBOIro CEKTOpa IpH PEeIeHUH
3a/1a4.

49 | YpoK MoJAroToBKH K ITpumensaTs GOPMYIIBI JUTHHBI OKPYKHOCTH U
KOHTPOJILHON paboTe JIYTH OKPY>KHOCTH ¥ (POPMYJIBI IIIOIIAAN

KpyTra ¥ KPyroBOI'O CEKTOpa IPH PEIICHUH
3a/1a4.

50 | KontpossHas pabota Ned KonTtposns 3HaHUil U1 YMEHUH.
«/InmmHa oxpy)HOCTH U
TJIOUIA/Ib Kpyray

Jeusicenue (10 uacos)

51 | AHanu3 KOHTPOJIBHON PabOTHI. OOBSCHATH, UTO TaKOE OTOOpaKEeHNE
OTtoOpakeHne TIOCKOCTH Ha IUIOCKOCTH Ha ce0s, 3HaTh OIpeJleJICHUE
ce0s1. [TonsiTHE IBYDKEHMSI JIBKCHUSI TJIOCKOCTH.

52 | CgoiicTBa IBUKEHUS I[IpuMeHsTh CBOMCTBA ABMKEHUN HA

MpaKkTHUKE; I0OKa3bIBaTh, YTO OCEBas U
IIEHTpaAJIbHASI CHMMETPHS SIBIISTFOTCS
JIBUOKCHUSIMU.

53 | Peurenue 3amau no reme I[IpuMeHsTh CBOMCTBA ABUKEHUN HaA
«[Tonsitne nBmxenns. OceBas u MpaKkTHUKE; T0OKa3bIBaTh, YTO OCEBast U
LEHTpaJIbHAs CUMMETPUI LEHTpadbHasi CUMMETPHS SIBISIOTCSA

JIBUKEHUSIMU.
54 | [TapamienbHbIN TEPEHOC OOBSCHSITH, YTO TAKOE TapalICIIbHBIN
MEPEHOC, TOKa3bIBaTh, YTO MapaieIbHBIN
MEPEHOC SIBISIOTCS ABUKEHUSIMHU MIIOCKOCTH.
55 | [ToBopoT OOBSCHSTH, YTO TAaKOE MOBOPOT,
JI0Ka3bIBaTh, UTO MOBOPOT SBJISIFOTCS
JIBUKEHUSIMU TNIOCKOCTH.

56 | Pemenue 3ama4 o teme Crtpoutb 00pa3sl GUryp npu CUMMETPHUSIX,
«[TapannenbHblit TEpPEHOC. rnapauieIbHOM HNEepPeHOCE U TTOBOPOTE.
IToBopoT» Penrare 3a1aun ¢ npUMEHEHUEM JIBUYKEHUI.

57 | Pemienue 3a1a4 o teme [IpuMeHsITh TEOPEMBI, OTPa’KAIOIIHE
«[TapannenbHblit TEpPEHOC. CBOICTBA pPa3IMYHBIX BUJIOB JBMKECHUU.
IToBOpoT»

58 | Pemenue 3amau no reme Pemarp 3a1aun Ha KOMOMHAIIUIO IBYX—TpPeX
«[TapannenbHblit IEpPEHOC. BHUJIOB JIBUKEHHU; IPUMEHSATH CBOMCTBA
IToBopoT» JIBUKCHUM JUIsl pelIeHUs] NPUKJIATHBIX 3a/1a4.

59 | Obobmarouit ypok 1mo Teme [TpuMeHsITh TIOTy4YeHHbIE TEOPETUIECKUE
«JIBrKeHMS» 3HAHUS Ha MTPAKTHUKE.

60 | KonrponbHas pabota Ne5 KoHTponb 3HaHUN 1 yMEHUIA.
«JIBH>KEHUS»

Iloemopenue Kypca naanumempuu (8 uacos)

61 | O6 akcnomax IIAHUMETPHUH ITony4yaTpe cCBEJIEHUSI O CUCTEME aKCUOM
[ToBTOpEHME MO TEMaM TUTAaHUMETPUU, AKCUOMAaTUIECKOM METOJIE.
«HavanbHble TeOMETpUYECKUE OO606HUTh U CUCTEMATU3UPOBATH 3HAHUS O
cBeneHus», «[lapannensHbie CBOMCTBAX M3MEPEHHUS JUTUH OTPE3KOB,
TIPSIMBIE» rpagyCHOW MepHI yria.

62 | [loBropeHue mo Teme Jloka3pIBaTh paBEHCTBO, UCIOIb3YsI
«TpeyronbHuKM» NpU3HaKu paBeHCcTBA. JIoka3pIBaTh 1ojiobue




TPCYTrOJIbHUKOB, PACCHUTBIBATh HCU3BCCTHLIC
3JICMCHTHI.

63 | IloBropenue no teme Pemare 3a1aun Ha pacyeT LEHTPAJIbHBIX U
«OKpY>KHOCTB BIIMCAHHBIX YIJIOB.

64 | IloBTOpeHue no TeMe Pemare 3a1a4uu ¢ UCIIOJIB30BAHUEM CBOMCTB
«YeTpIpexyroIbHUKIY, JAHHBIX QHUTYD.
«MHOTOyTOJIbHUKH»

65 | IloBropenue no reme «BekToOpsL. 3anuceiBaTh YpaBHEHUS HNPSIMBIX U
Meron koopauHaT. JIBrkeHne» OKPY’KHOCTEH, UCIOJIb30BATh YPABHEHUS

IIPU PELLICHUH 3aJ1a4, CTPOUTH OKPY>KHOCTU U
MpsIMbIE, 3aJlaHHBIC YPABHCHUSAMU.
66 | MTorossrii Tect KonTtposns 3HaHUil U1 YMEHUH.




