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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamma 1o reomerpun Ha 2021/22 yueOHnsbIi roa ais ooydaromuxcs 9 kimaccoe MBOY Cyo6otunckas COIL um.I'epost CoBetckoro Coro3a
C.Y.KpuBeHko pa3paboTaHa B COOTBETCTBHUY C TPSOOBAHUSMU:

» ®enepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O06 obpazoBanmm B Poccuiickort Denepannmy;

* mpukaza MunnpocsemieHus oT 28.08.2020 Ne 442 «O6 yreepxxaennn [lopsiaka opraHu3aIiii ¥ OCYIIECTBIICHUS 00pa30BaTeILHON NEATEILHOCTH 10
OCHOBHBIM 00111€00pa30BaTeILHEIM IIPOTpaMMaM — 00pa30BaTEeIILHBIM IIPOTpaMMaM HadyaIbHOTO 00IIIEero, OCHOBHOTO OOIIIET0 M CPETHETO OOIIET0 00pa3oBaHU)
(pacmpocTpansiercs Ha mpaBooTHomeHus A0 1 ceHTsiOpsa 2021 roga);

* npukaza MunnpocsemieHust ot 22.03.2021 Ne 115 «O6 yrBepxkaernu [lopsaka opraHu3aiy U OCYIIECTBICHHS 00pa30BaTeIbHON AESITEIbHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM TPOrpaMMaM — 00pa3oBaTeIbHBIM MTPOTPaMMaM Ha4albHOTO OOIIEro, OCHOBHOTO OOLIETO M CpeJHEro 00IIero oopa3oBaHms»»
(pactpocTpansieTcst Ha paBooTHoIIeHus ¢ 1 cenTsiops 2021 roma);

* npukaza MunoOpHayku ot 17.12.2010 Ne 1897 «O06 yreepxaennu @I'OC ocHOBHOrO 00111er0 00pa3oBaHUs»;

* CI12.4.3648-20 «CannTapHO-3MUAECMUOJIOTHYECKIE TpeOOBaHNS K OpraHU3aLUsIM BOCIIUTaHUS M 00yUeHHS, OT/AbIXa U O3IOPOBJICHUS IETEH M MOJIOJEKNY,
YTBEP)KICHHBIX ITOCTAaHOBJICHUEM TJIABHOTO TOCYIapPCTBEHHOTO caHuTapHOTro Bpada Poccun ot 28.09.2020 Ne 28 (metictBytoT ¢ 1 saBaps 2021 roma);

* CanlluH 1.2.3685-21 «'urueHnyeckre HOPMaTUBBI 1 TPEOOBAHHS K 00ECTIEUeHUIO 0€30MacHOCTH U (MIIN) OE3BpEAHOCTH JUIA YeJI0BeKa (PakTOpOB CpPebl
oOHuTaHMs», YTBEPKACHHBIX TIOCTAHOBJICHUEM TIIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2 (meiictByrot ¢ 1 mapra 2021 roma);

* KOHIIETIIINY IPENoIaBaHus MaTeMaTuKu B Poccuiickoil @enepany, yTBepxaeHHON pacniopsbkeHreM IlpasurensctBa ot 09.04.2016 Ne 637-p;
* y4eOHOTO TIaHa OCHOBHOTO 0011ero oopazoanus MbOY Cyo6otunackas COI um.I'epost CoBerckoro Coro3za C.Y.KpuBenko
* paboueii mporpaMmbl BOCTIUTAHHS

[Iporpamma pazpabotana Bo ucnonaenne myHkra 1 Ilemu Ne 1 pacriopspkennst MunmnpocBemenns Poccnn ot 15.02.2019 Ne P-8 «O06 yTBepKaeHIH
BEJIOMCTBEHHOM IeJIEBOH MporpaMMel "Pa3BUTHE COBPEMEHHBIX MEXaHU3MOB M TEXHOJIOTUH JIOIIKOIBHOTO U OOIIET0 00pa3oBaHus"».

Jlannas pa6ogas mporpamMma paspabortana u peanusyercs Ha ocHoBe YMK JI. C. AranacsH, B. @. byry3os, C. b. KagoMiieB u ap. 1m0 reometrpuu 11 9-x
KyaccoB. Jlis peanu3aryu mporpaMMbl UCTIONB3YIOTCs ocoous n3 YMK st memarora u o0y4aromnmxcsl.

B y4yeOHOM mu1aHe IKOJbI OTBOAMTCS YacoB 68, B Hexenro — 2.
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[Inanupyemble pe3y/bTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE:

UCTIOJIb30BaHUE TPHOOPETEHHBIX 3HAHUM W yMEHWH B MPAKTHYCCKOH JEATEIBHOCTH M IIOBCEIHEBHON JKU3HH JUII MOJEIHPOBAHHS
MPAKTUYECKUX CUTYalUi U UCCIIEAOBAHM TOCTPOSHHBIX MOJIENIEH C UCIIOIb30BAaHUEM allapara TeOMETPUN;

(dbopMupoBaHNE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0Y4YalOIMXCsl K CAMOPA3BUTHIO U CAaMOOOpa30BaHUIO HA
OCHOBE MOTHBAaIlMM K OOYYCHHMIO M TIO3HAHWIO, BHIOOPY JanbHEHIIero obOpa3oBaHus Ha 0a3e OpPUEHTUPOBKM B MHUpE Mpodeccuii u
npoQeCcCHOHATIBHBIX MPEINOYTEHHH, OCO3HAHHOMY IIOCTPOCHHMIO WHIMBHIYalTbHOW 00pa30BaTENbHONH TPACKTOPHUH C YYETOM YCTOHYMBBIX
MO03HABATEIbHBIX HHTEPECOB;

(dbopMupoBaHNE IEITOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOW MPAKTHKH;
¢dopMupoBaHNe KOMMYHHKATHBHOM KOMIICTEHTHOCTH B OOLICHHM W COTPYIHHYECTBE CO CBEPCTHUKAMHM, CTapIIMMH M MIAANIMMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUIAX JACITEIbHOCTH;

yYMEHHE SICHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM M MMCBMEHHOW peuM, TOHUMATh CMBICI IIOCTAaBICHHON 3a/auy, BBICTPaNBaTh
apryMEeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI,

KPUTUYHOCTH MBIIICHNS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BEICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (hakTa;

KpPEaTUBHOCTb MBIIUICHHS, UHUIIMATUBY, HAXOJYUBOCTb, aKTUBHOCTH IPH PEIICHUH F'€OMETPHUUECKUX 3a]1a4;

yMEHHE KOHTPOJIMPOBATH MPOIECC U PE3YNIbTaT yIeOHOH MaTeMaTHIeCKOH A TETbHOCTH;

CIOCOOHOCTH K 3MOIIMOHATILHOMY BOCTIPHATHIO MaTEMAaTHYECKUX 00BEKTOB, 33a]1a4, pEIICHUH, pacCyKACHUH.

MeTanpeamMeTHbie:

B 9 kmacce Ha ypokax TeOMeTpHM, KaKk M Ha BceX IpeaMeTax, OyaeT NpoJo/bKeHa paboTa IO Pa3BUTHIO OCHOB YHUTATENbCKON

kommeteHIu. OOyyaromuecs OBIAJCIOT YTEHHWEM KaK CPEJCTBOM OCYIIECTBICHHUS CBOMX JaJbHEUINNX IUTAHOB: MPOJOJDKEHUS O00pa3oBaHUSA H
caMo00pa3oBaHusl, OCO3HAHHOTO IITAHUPOBAHUS CBOETO aKTYaJIbHOTO U TIEPCIIEKTUBHOTO KPyra YTEHUSI.

[Ipu u3yueHun reoMeTpuu OOy4aroOUIMecs YCOBEPILIEHCTBYIOT NPUOOpETEHHBbIE HABBIKM PaboThl ¢ MHpopmanuel U monoiaHsAT ux. OHu

CMOT'YT paboTaTh C TeKCTaMH, IPeoOpa30BbIBATh U MHTEPIPETUPOBATH COACPIKALIYIOCS B HUX MH(OPMAIUIO, B TOM YHCIIE:

CHCTEeMaTH3HpOBaTh, COIOCTABIATh, AHAJTM3UPOBATh, 0000IIATHP M WHTEPIPETUPOBATH HH(OPMALNIO, COAEPXKALIYIOCS B TOTOBBIX
MH(POPMAIIMOHHBIX 00BEKTAX;
BBIJICTIATh TJIABHYIO M HM30BITOUHYIO MH(OPMAIHIO, BBIOJIHITH CMBICIOBOE CBEPTHIBAHHE BBIICICHHBIX (DAKTOB, MBICICH; MPEACTaBIIATH
nHpOpMAIIHIO B CKATOM ClIOBeCHOM (opme (B BUE TJIaHA WM TE€3UCOB) M B HAIJIAAHO-CUMBOJINYECKOH (hopme (B Buae Tabmimuil, rpadudeckux
CXEM U Iuarpamm, KapT MOHITUI — KOHIENTYaIbHBIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOB);
3aIOJIHATH U JONOJIHATH TaOIHIIbI, CXEMBI, JUArPAMMBbl, TEKCTHI.

B xone u3yueHus reoMeTpun 00ydaromuecs YCOBEPIICHCTBYIOT OMBIT MPOSKTHOM AESITEIIBHOCTH, KaKk 0c000i (hopMbl yIeOHOU pabOoTHI,

CIIOCOOCTBYIOIIEH BOCIHUTAHUIO CaMOCTOSITEIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHHIO MOTHBALMU M 3((HEKTUBHOCTH Y4eOHOU
NESTeNbHOCTH; B XOJ€ pealu3allMd HCXOAHOTO 3aMbICiIa Ha IMPAKTUYECKOM YpPOBHE OBIIAJCIOT YMEHHEM BBIOMpAaTh aJeKBaTHBIC CTOSAIIEH 3agade
CpeACTBa, MPUHUMATDH PELICHMS, B TOM YHCJIE U B CUTYyallUsiX HeomnpeneneHHocTd. OHM MoydyaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BapHAHTOB PELICHUH, K IOMCKY HECTaHIAPTHBIX PELIEHUH, IOUCKY U OCYLIECTBICHHUIO HanboJiee MPUEMIIEMOT0 PEIICHUS.
PeryasiTuBHbIie:

onpe()eﬂﬂInb LEJIb ACATCIBHOCTH Ha YPOKE C TIOMOIINBIO YYHUTEIA U CaMOCTOATCIIBHO,



YYHUTBCSI COBMECTHO C YUUTEIEM O0HAPYKUBATh U hopmyauposams yueoHyo npooiemy;
YUUTBCS nIaHUpogams yIeOHYIO ACATEIbHOCTD Ha YPOKE;
8bICKA3bI6ANb CBOIO BEPCHIO, MBITATHCS MPEIaraTth Crocod e€ mpoBepKH (Ha OCHOBE MPOYKTUBHBIX 33/1aHUH B YUCOHHKE);
paboTas o mpeIoKEHHOMY IUIAHY, UCNOIb306amMb HEOOXOANMbBIE CpeCTBA (YIeOHUK, KOMIBIOTEP U HUHCTPYMEHTHI);
onpeodeisimp YCIENIHOCTD BHITTOJIHEHHS CBOETO 33JJaHHsI B IHAJIOTE C YIUTEIICM.
CpenctBoM (hopMUPOBaHHS PETYISTHBHBIX ACHCTBUIA CITyKAT TEXHOJIOTHS MIPOOIEMHOTO JUAJIOTa Ha dTare U3y4eHusl HOBOTO MaTepuana u

TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIIbHBIX JOCTHKEHUH (YUeOHBIX YCTIEXOB).
ITo3HaBaTe/IbHBIE:

OPHEHTHUPOBATHCSI B CBOCH CHCTEME 3HAHUI: NOHUMAMb, YTO HYXKHA JOTIOJTHHUTENbHAs HHGOpMAIHs (3HAHUS) [T pElICHUs] y4eOHOH 3a1auu B
OJTVH IIIarT;
denamy TIPEeIBAPUTENBHBIA 0mMOOp UCTOYHUKOB WH(POPMALIUHU IS pelIeHus yueOHOH 3a1a4H;
n0OBIBaTh HOBBIC 3HAHUS: HAX0Oumb HEOOXOoMUMYI0 HHGOpPMAIMIo, Kak B ydeOHWKE, TaK M B TMPEIIOKCHHBIX YUHTEIIEM CIIOBapsX,
CIpaBOYHHMKAX U MHTEPHET- pecypcax;
N0OBIBaTh HOBBIE 3HAHMS: U36eKamb NH(HOPMAITUIO, TTPEICTABICHHYIO B pa3HbIX (hopmax (TEKCT, TabiuIla, cXxeMa, WUTFOCTPAIHS U JIp.);
nepepadaTbIBaTh MOMYYECHHYIO0 HHPOPMALIUIO: HAO1100amb U 0elamsb CAaMOCTOSTEIbHBIE 8b18000bL.

CpenctBoM (hOpMUpPOBaHHS IMO3HABATEIBHBIX JICHCTBUN CIY’KUT y4eOHBI MaTephall W 3aJaHusl ydyeOHWKa, 00ECIICeYMBAIOIINE TIEPBYIO

JIMHUIO Pa3BUTUSA — YMCHUC OG’bHCHﬂTB MUp.
KomMmyHukaTuBHbIe:

JOHOCUTH CBOIO TO3UIMIO JI0 JIPYTHX: 0popMisimsb CBOIO MBICTh B YCTHOW M MHCHbMEHHON peud (Ha ypOBHE MPEUIOKECHHS WIIM HEOOIBIIIOrO
TEKCTa);
CIIyHIaTh # TIOHUMATh peub Opyeux;
BBIPA3UTENBLHO YUmams U nepeckazvléams TEKCT;
eécmynamyp B 6ecely Ha ypOKe U B )KU3HU;
COBMECTHO 00208apusamucsi O IpaBUiaX OOIIEHHUS U MIOBECHUS B ILIKOJIE U CIEI0BaTh UM;
YUUTBCS 86IN0IHAMb PATMYHBIC PO B TPYIIIE (JIUepa, UCIIOTHUTENS, KPUTHUKA).
CpenctBom (GopMHUpPOBaHHUSI KOMMYHHUKATUBHBIX JIEHCTBHM CITy)KaT TEXHOJOTHUS MPOOJIEMHOro Auayiora (MoOyXAaroluil M IOIBOISIIIHI

,Z[I/IaJIOI‘), TCXHOJIOTHA ITPOAYKTHBHOTO YTCHUA U OpraHUu3aIus pa6OTI>I B MAaJIBIX T'pyIIIrax.

IIpenmerHbie:
Tema Yyammecs HAy4arTcs Yyammecs noJry4aT BO3MOKHOCTh
Bexmopui e 0003HaAYaAMb U U300PAICATNL BEKMODY, e 081a0emb BEKMOPHLIM MemoOOM Ol
e u300pasicamv 6eKmMop, pasHulli OGHHOMY, peuwilenus  3a0ay  HA  BbIYUCIEHUE U
* CmMpoumv 6eKmop, pABHbILL CYMMe OB8YX GEKMOpO8, UCNONIb3Ys 00Ka3amenbcmeo,
npasuia  mpeyeoibHUKa, NapanienocpamMma, — opmyauposams | e npubpecmu onvim 8bINOIHEHUS
3GKOHbI CIOACEHUS, NPOEKmos.
e Cmpoumsv CyMM)y HECKOIbKUX B6eKMOpPO8, UCNONb3YS NPAGUILO
MHO20)20IbHUKA,




cmpoums  6eKmMop, PABHLIL PASHOCMU 08YX BEKMOPO8, O08YMsL
cnocobamu.

pewams  2eomMempuyecKue 3a0ayi  UCNOAb308AHUE  ANCOPUMMA
BLIPAdICEHUST  Uepe3  OaHHble  6eKMOpbl,  UCHOIb3YS  NPAsUId
CILOJNCEHUS, BIYUMAHUSL U YMHONCEHUSL 6EKMOPA HA HUCLO.

pewams npocmetiuiue 2eomempuyecKue 3a0adi, Onupasch Ha
U3YUEHHbLE CBOUCIBA 6EKMOPOB;

HAxXo0umbv CpeoHIoI0 TUHUIO Mpaneyuu no 3a0aHHbIM OCHOBAHUSIM.

B noeceoneenoii ycuznu u npu uzyueHuu Opy2ux npeomemaos:

Uucnonvb3oeamsb 6€KmMopbsl ons PpeuLeHus npocmeﬁmux 3a0a4 Ha
onpe()eﬂenue CKopocmu OmMHOCUMEIbHO20 08UICEHUA.

Memoo koopounam

onepupoesamsb HaA bazosom YPO6HE NOHAMUAMU. Koopdunambl
eexkmopa, KOOp()uH(lWlbl CYMMbl u pasHocmu 6EKMOpos,
npou%edenuﬂ geKkmopa Ha 4ucuo,

6blYUCTIAMb KOOp()uH(lel eexkmopa, KOOp()uH(lWlbl CYyMMblL U

PA3HOCMU  8eKMOPO8, KOOPOUHAMbL NPOU3BEOeHUsT BeKMOopd HaA
YUCcno;
BLIYUCTAMD  Y20Jl MENHCOY BEKMOPAMU,

081a0emv  KOOPOUHAMHLIM — MemoOOM
peuwenuss  3a0a¥  HA  GbIYUCIEHUe U
00KA3amenbCmeo;

npuobpecmu  onvlm  UCHOIb30BAHUS
KOMNbIOMEPHLIX NpOcpamMm 0 aHAIU3d
YACMHBIX cyuaes 83AUMHO20
PACNONIOdCEHUS OKPYICHOCHELL U NPAMBLX,

o BHIYUCTAMb CKATAPHOE NPOU3EEOEHUE BEKNOPOB; npuobpecmu onvim 8bINOTHEHUS]
o BLIYUCTAMb  PACCMOAHUE MeNHCOY — MOUKAMU NO  U3BECTHBIM nPOeKmos
KOOpOuHamam,
o BLIYUCTAMb KOOPOUHAMbL CEPeOUnbl OMPe3Kd,
e COCMABIAMb YPAGHEHUE OKPYICHOCMU, 3HAS KOOPOUHAMbL YeHMPA U
MOUKU ~ OKPYHCHOCMU, —COCMABNAMb  YpAHeHue NpIMou  no
KOOpOuHamam 08yx ee mouex,
e pewiams npocmeuuiue 3a0aiu MemooomM KoOOpOUHAm
Coomnowenus mexcoy |e onepuposams Ha 6A3060M YPOBHE NOHAMUAMU. CUHYCA, KOCUHYCA U BbIUUCTIAMND naowaou Queyp,
CMOopoOHaMu u yenamu maneenca y2noe, cocmasieHHvlx U3 08yx U bonee
mpey2onbHuKa. e NpUMEHAMb OCHOBHOE MPUSOHOMEMPUUECKOe MOHCOeCmB80o Npu NPAMOY2ONbHUKOS,  NAPALIeN0SPAMMOS,
Ckanapuoe peweHuu 3a0ay Ha HAaxoxcoeHue OOHOU MPULOHOMEMpPUIecKo Mpey2oNbHUKOS, KpYed U CeKMopa;

npou33e0euue 6EKmMoOpoe

@dynkyuu uepes opyeyio,

uzobpasxcams Y201 Mmexcoy BeKmoOpamu, 6bIYUCTAMb CKATAPHOE
npoussedeHue eKmopos,

Haxooumo  yenvl  Mexcoy 6eKmopami,
CKANAPHO20 NPOU3BEOEHUS 8 KOOPOUHAMAX,
NPUMEHAMb Mmeopemy CUHYCO8, Meopem)y KOCUHYCO8,

ucnonv3ya  gopmyny

BLIYUCTAMb  NIOWAOU MHO20V201bHUKOS,
UCNONL3YSI OMHOUIEHUS PABHOBETUKOCTIU U
PABHOCOCMABNIEHHOCHIU

NpUMEHAMb aneebpauyeckuil u
MPULOHOMEMPUHECKULl  Mamepual npu
pewleHuu 3a0a4 Ha blHUCenue Niowaoell




NpUMEHAMb YOPMYIY NIOUAOU MPeY2OolbHUKA,
pewams npocmetiuue 3a0a4u HA HAXOMHCOEHUe CMOPOH U Y208
NPOU3BOILHO20 MPEY20JIbHUKA

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomemos:

UCNONb306aMb  6EKMOPbL Ol PEUeHUs. 3a0a4 HA O08UCEHUE U
oelicmeue cun

MHO20Y20/IbHUKO8;
npuoopecmu onvim npuMeHeHus
aneebpauiecko2o u

mpucoHomempu4eckoeo annapama npu
peuteHuu ceomempudecKux 3a0ay

Jlnuna okpyscnocmu u
naowaos Kpy2a

onepuposamv Ha 0A3060M YpOBHe NOHAMUAMU NPABUTLHOZ0
MHO20)20IbHUKA,

npumMeHamb  QOpMYny Ol blUUCTIeHUs. Yeld NpPASUIbHO20 N-
V2ONbHUKA.

npumMeHamb  OpMYIbl  NAOWAOU,  CMOPOHbI  NPABUTLHO2O

MHO20Y20NbHUKA, PAOUYCA BRUCAHHOU U ONUCAHHOU OKPYICHOCMU,
npumensims  hopmyavl ONUHBL OKPYHCHOCU, OYeU OKPYICHOCMU,
nIOWAoU Kpyea u Kpy2o8020 CeKmopad.

UCNOTL308AMb  CEOUCMBA UBMEPEHUST ONUH, Y208 NpU peuleHuu
3a0a4 Ha HAXodHcOeHUue ONIUHbL OMPe3Kda, 2pA0yCHOU Mepbl yeid,
BLIYUCTAMb — NIOWAOU — MPEY2OTIbHUKOB, NPAMOY20IbHUKOS,
mpaneyutl, Kpy2o8 u ceKmopos;

BLIUUCTIAM OJIUHY OKPYICHOCIU U OTUHY OYeU OKPYICHOCHIU,
BLIYUCTIAMYL  ONIUHLL  TUHEUHBIX DNIeMEHMOo8 @ueyp U ux yeuvl,
UCNONbL3YS U3VUEeHHbLEe DOPMYTIbL.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomemos:

peutams  npakmuvecKue 3a0aqu, CEA3AHHbIe C HAXOMCOeHUeM

ceoMeMpU4YeCKUx 6EJIUHUH.

8618600UMb HOPMYIY OJIs1 BLIUUCTEHUS Veld
APABUNLHO2O N-V2ONbHUKA U NPUMEHAMb
ee 6 npoyecce peuleHus 3a0ady,

nPo6OOUMb 00KA3AMENbCMEA Meopem O
Gopmyne niowaou, CMOpPOHbI
APABUILHO20 MHO20Y20IbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYHCHOCMU U
cnedcmeuil U3 meopem u NPUMEHAMb UX
npu pewlenuu 3a0ad,

pewams 3a0a4u HA O00KA3AMENbCMBO C
UCNONb308AHUEM dopmyn ONUHbL
OKPYIHCHOCIMU U ONIUHBL OY2U OKPYHCHOCU,

Gopmyn niowaoei ueyp.

Meusicenusn

onepuposams Ha 0A3060M YPOBHE NOHAMUIMU OMOOPANCEHUS
NIOCKOCMU HA ceOsl U OBUNCEHUS,

onepuposamv Ha 0A3060M  YPOBHEe NOHAMUSAMU  OCEBOU U
UEeHMPANbHOU CUMMEMPUL, NAPALIENTbHO20 NePeHocd, N0BOPOmd,
PACno3HaBamv 8UObL O8UNCEHULI,

BLINONIHAMbL  NOCMPOEHUE OBUJCEHULL C NOMOWbIO YUPKVIL U
JIUHEUKU, OCYUuecmesisims npeoobpasosamue Queyp,

PACNO3HABAMb NO YEPMeNCam, OCYWecmeisms npeoodpa’08aHus
Gueyp ¢ nomowpwplo 0cesoul U YEHMPAILHOU  CUMMEMPUl,
napanieibHo20 nepeHoca u no8opomd.

APUMEHSMb  CEOUCMBA  OBUNCEHUSL  NPU
peutenuu 3a0ad,

APUMEHAMb — NOHAMUA: — 0Ce6as U
YEHMPanbHas CUMMEMPUs, NAPALLENbHbII
nepeHoc u n08opom 8 peuleHuu 3a0ay

Hauanwvnuie ceedenusn u3
cmepeomempuu

pacnosnaesanitob HAa uepmeoicax, PUCYHKAX, Mooensx u 6
OKpyJHcaroulem mupe njiockKue u npocmpancneeHHble

BLIYUCTIAML 0O0BLEMBL NPOCMPAHCINEEHHBIX
2eomempuyeckux @uayp, cocmasieHHvix




2eomempuieckue ueypol, U3 NPAMOY20IbHBIX NAPALELENUNE008;
e pacnosHasams Pazeépmku Kyba, NPAMOY20IbHO20 |e  Yenyoums u pazéumv NpeoCmAasieHusi O
napannenrenuneod, nPasUIbHOU NUPAMUODL, YUTUHOPA U KOHYCA; NPOCMPAHCIMBEHHBIX 2e0MempuYecKux
o onpeodensamyv No TUHEUHBIM PA3MEPAM PA3EEPMKU ucypsl auHelHble Queypax;
pazmepwvi camoii pueypuvl u Haobopom, o NpuUMeHAMb NOHAMUe PA36EPMKU  OJis
o BLIYUCTAMb 00BEM NPAMOY20IbHO20 NApaesienuneod. 8bINOJHEHUS NPAKMUYECKUX PACUEMO8.
006 axkcuomax Tonyyums 6onee enyboxoe npedcmasienue o
2eomempuu cucmeme axkcuom naaGHUMempuu u
AKCUOMAMUYECKOM Memooe
Iloemopenue Kypca °  NpuMeHAmb NpU peueHuu 3a0ay OCHOBHble COOMHOWIEHUS MeHCOYy CMOPOHAMU U Y2AAMU NPAMOY20IbHO20 U
naaHumempuu NPOU3BOILHO20 MPEY2OoNbHUKA,

o npuMeHAMb YOPMYIbl NIOWAOU MPEY20TbHUKA.

e peuwiamsb mpey2oIbHUKU C NOMOWbIO MeopeM CUHYCO8 U KOCUHYCO8,

*  NpUMEHAMb NPUSHAKU PABEHCMBA MPEY20IbHUKOE NPU PEUeHUU 2eoMempPUYecKux 3a0ad,

o NpUMEHAMb NPUSHAKU NOO0OUS MPEY20IbHUKOE NPU PEULEHUN 2eOMEeMPUYECKUX 3A0ad,

o onpeodensamy 8UObI YeMbIPEXY2ONbHUKOS U UX C8OUCMEA,

e UCNONBL308aAMb POPMYILL NIAOWAOEU Pueyp Ol HAXOHCOCHUS UX NI0WAoU,

o BBINOJHAMb YepmedC No YCI08UI0 3a0aUl, peulams npocmetiuiie 3a0a4u no meme « Yemulpexy2onoHuKu»

e UCNONB308aMb CBOUCMBO CMOPOH HeMmblpexy20ibHUKd, ONUCAHHO20 OKOIO OKPYICHOCMU, CBOUCMBO Y2lo8
BNUCAHHO20 YembIPEXY20IbHUKA NPU pelleHUul 3a0ad,

*  UCNONB308aMb POPMYIbL OTUHBL OKPYICHOCIU U OYeU, NIOWAOU Kpyea U CeKmopa npu peuteHuu 3a0ad,

e pewamsb 2eomempuyeckue 3a0ayi, ONUPAACL HA CBOUCMBA KACAMENbHLIX K OKPYHCHOCMU, NPUMEHSI
O00NOIHUMENbHbIE NOCMPOEHUS, AI2eOPAUeCKUll U MPULOHOMEMPUYEeCKULl annapam,

*  NPOBOOUMb ONepayuu Hao 6eKMOPaMu, BbIYUCTAMYb OIUHY U KOOPOUHAMbL 6EKMOPA, Y20 MEHCOY BeKMOPAMU,

e PACNO3HABAMb YPAGHEHUsL OKPYICHOCMEN U NPAMOU, YMemb UX UCNOIb308AMb,

*  UCNONB308aMb NPUOOPEMEHHble 3HAHUA U YMEHUs 8 NPAKMU4ecKol O0esamenbHOCMuU OJid peueHus NPaKmuiecKux
3a0au, C8A3AHHBIX C HAXOHCOCHUEM 2eOMEMPUYECKUX BeTUYUH

Conepxanue y4eOHOro nmpeamera
BexTopsbl u MeToa koopauHar (19 4.)
[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. CllOKEHHE M BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yucio. PasioxkeHue BeKTOpa Mo
JIBYM HEKOJUIMHEapHbIM BekTopaM. Koopauuatel Bektopa. [Ipocreitmme 3agaun B KooparHATaX. Y paBHEHUA OKPY>KHOCTH W npsamoil. [Ipumenenue
BEKTOPOB U KOOPJAMHAT NP PEIICHUH 3a]au.
OcHOBHasl LIeTb — HAYYUTh YYallUXCsl BBINOJHATH JCHCTBUS HaJ BEKTOpaMHM KaK HANpPaBIEHHBIMU OTpPE3KaMH, YTO Ba)KHO IS
MPUMEHEHHSI BEKTOPOB B (PU3UKE; MO3HAKOMUTH C HMCIIOJIB30BAHHEM BEKTOPOB M METOJIa KOOPIWHAT MPHU PEHICHHH I'eOMETPUYECKHX 3aaad. Bektop



OTIpe/IeNsieTCsl KaK HaANpaBJICHHBIM OTPE30K W JIEHCTBUS HaJ BEKTOpPaMHM BBOJSTCS TaK, KaK 3TO MPUHATO B (U3MKe, T. €. Kak JEHCTBHUS ¢
HaIpaBJIEHHBIMU OTPE3KaAMHU.

OcHOBHOE BHHMMaHUE JOJDKHO OBITH YJIEJIEHO BbIpaOOTKE YMEHHUM BBIMOJHATH OINEpaly HaJl BEKTOpaMH (CKJIAAbIBaTh BEKTOPHI IO
MpaBUjiaM TPEYTroJbHUKA U MapajieJorpaMMa, CTPOUTh BEKTOP, PABHBIM pPa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIM MPOU3BE/ICHUIO
JAHHOT'O BEKTOpa Ha JaHHOE YUCJIO).

Ha npumMepax mokaspIiBaeTcs, Kak BEKTOPHI MOTYT MPUMEHSITHCS K PEIICHUIO TeOMETPUIECKuX 3amad. JlemoHncTpupyercs 3h(HeKTHBHOCTh
npuUMeHeHus (GOpMyIl IJisi KOOPAWHAT CEPEMHBI OTPE3Ka, PACCTOSHUS MEXAY JIBYMS TOUKAMH, YPAaBHEHUH OKPYKHOCTH U MPAMON B KOHKPETHBIX
TEOMETPUUYECKUX 3a7auax, TEM CaMbIM JAa€TCs MPEICTaBICHHE 00 N3YYCHUH T€OMETPHUECKHUX (UTYDP C TIOMOIIBIO METOJIOB anTreOphl.

CooTHOLIEHHSI MeKIY CTOPOHAMH M YIJIaMH TpeyrojbHuKa. CkajisipHoe npou3BeleHue BeKToposB (14 u.)

CuHyC, KOCMHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCUHYCOB. Pemenne TpeyroibHUKOB. CKallIpHOE MPOU3BEIECHUE BEKTOPOB U €TI0
MIPUMEHEHHE B TEOMETPUUECKUX 3aa4ax.

OcHOBHas L€ — Pa3BUTh YMEHHE Y4allUXCs IPUMEHITh TPUTOHOMETPUUYECKHN anmapat MIpy pelIeHUN FEOMETPUUYECKHX 3a/1a4.

Cunyc u kocunyc jrob6oro yria ot 0° qo 180° BBOASTCS C MOMOIIBIO €AMHUYHON MOTYOKPY>KHOCTH, JTOKA3bIBAIOTCSI TEOPEMBI CHHYCOB H
KOCHMHYCOB U BBIBOJAMTCSA €llle oJiHa (popMmyra IUIOIIAau TPEeyroibHUKa (TIOJOBHHA MPOM3BEACHUS ABYX CTOPOH HAa CHUHYC yIjla MEXIYy HUMH). DTOT
anmnapar NPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHO€ TNpPOU3BEICHHE BEKTOPOB BBOJAUTCS Kak B (u3uke (IMpou3BeleHUE [UIMH BEKTOPOB HA KOCHMHYC YIJla MEXAY HUMH).
PaccmarpuBaroTcst CBOMCTBA CKAISIPHOTO MPOU3BENCHUS U €r0 IPUMEHEHHUE MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHMaHHUE CIIelyeT yIeIUTh BBIPAOOTKE MPOYHBIX HABHIKOB B NPUMEHEHHHM TPUTOHOMETPUUECKOIO armapara Mnpu
pEIIeHNU T€OMETPUUECKUX 3a/1ay.

JinHa oKpy:KHOCTH M IIomaab kpyra (11 4.)

[IpaBunbHbIE MHOTOYTOJIBHUKH. OKpPY)KHOCTH, ONUCAaHHAs OKOJO MPAaBWJIBHOTO MHOTOYIOJIbHMKAa M BHUcaHHas B Hero. lloctpoenue
MIPaBUJIbHBIX MHOTOYTI'OJIBHUKOB. J{muHa okpyxkHOCTH. [nomans kpyra.

OcHOBHas 11€JIb — PACIIMPUTh 3HAHUE YYAIIMXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS JUTMHBI OKPY>KHOCTU U IUIOIIAJIA Kpyra U
(dbopMyIbl U1 UX BbIUKCIeHUs B Hauane TeMbl 1aeTcs onpenerieHre IpaBUIbHOTO MHOTOYTOJbHUKA M PACCMATPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
OMHUCAHHOW OKOJIO MPAaBMWJILHOTO MHOTOYTOJIbHMKAa W BOUCAHHOM B Hero. C MOMOIIBIO ONMHMCAHHOW OKPYKHOCTH PEIHIAlOTCA 3aJaud O MOCTPOCHUU
MIPaBUJILHOTO NIECTUYTOJIBHUKA U TPaBUIILHOTO 12-yrojibHUKA, €CIIH J1aH MPaBUIIbHBIN M-YTOJbHHUK.

@opMyIibl, BbIpaXKaroUMe CTOPOHY MPABUILHOIO MHOTOYTOJIBHMKA U PAJMyC BIMCAHHOM B HETO OKPYKHOCTH 4Y€pe3 paguyc OMUCAHHOM
OKPY>KHOCTH, HCIIOJIb3YIOTCSI MPHU BBIBOAE (HOPMYN UIMHBI OKPY>KHOCTH U IUIOUIaau Kpyra. BriBoj omupaercs Ha MHTYHUTHBHOE IPEICTaBICHHUE O
npezesie: Mpu HEOrpaHUYEHHOM YBEIUYEHUHU YMCIIa CTOPOH MPABHIBHOTO MHOTOYT'OJIbHUKA, BIUCAHHOTO B OKPY>KHOCTh, €70 MEPUMETP CTPEMUTCS K
JUIMHE 3TOM OKPYKHOCTH, a IUTOIIA/1b — K IUIOLIAAN KPYyra, OrpaHUYEHHOTO OKPYKHOCTBIO.

JBu:kenus (7 4.)

OtobOpaxenue miockoctn Ha ceOs. [lonstue mwkenus. OceBas W 1eHTpayibHas cummerpud. [lapamrensHbiii meperoc. I[ToBopor.
Hanoxxennsa u nBUKEHUSL.

OcHOBHasg 1Lenp — NO3HAKOMHUTH YYallUXCAd C TOHSATHUEM JABUKEHUS M €ro CBOMCTBAMH, C OCHOBHBIMU BHJIAMH JBHUKEHUU, C
B3aMMOOTHOILLICHUSIMA HAJIOKEHUIN U JIBUKECHUIA.



JIBukeHHe TIUIOCKOCTH BBOJUTCS Kak OTOOpakeHHWE IIJIOCKOCTH Ha cels, COXpaHAIoIee pacCTOsSHHE Mexay Toukamu. [lpu
paccMOTPEHUH BUIOB JIBUKEHUH OCHOBHOE BHHUMAHHUE YAETSETCSA MOCTPOCHHUIO 00Pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYTrOJbHUKOB MPU OCEBOW U
LEHTPAJIBbHOW CUMMETpPHUSX, MapayieIbHOM IepeHoce, noBopore. Ha apdexTHhIX mprMepax MOKa3bIBaeTCsl MPUMEHEHHE BWKEHUN MpU peleHUN
reoMeTpuyeckux 3aaad. [loHsTHe HANOXXEHUS] OTHOCUTCS B JAHHOM KYpC€ K YMCIy OCHOBHBIX MOHSATUN. JloKa3bIBa€TCs, YTO MOHITHUS HATOXKEHUS U
IBUKEHUSI SIBJISIOTCSI SKBUBAJICHTHBIMH: JII000€ HAJIOXKEHHE SBJIAETCS ABMKEHHMEM IJIOCKOCTH M oOpaTHO. M3ydyeHue goka3aTelbCTBa HE SIBISIETCS
00s13aTeTbHBIM, OJTHAKO CIIEyeT PACCMOTPETh CBS3b MOHSATUI HAJIOKEHUS U IBHKCHUSL.

HayvasbHble cBeieHHs U3 cTepeomeTpun (4 4.)

[Ipenmer crepeometpusi. Muororpannuk. [lpusma. [apamnenenunen. Humuanap. Konyc. Cdepa u map.

OcHOBHas LIE€Nb — MO3HAKOMUTH YYAIUXCS ¢ MHOTOIPaHHUKAMU; T€JIaMU U TTOBEPXHOCTSIMU BPaLICHUSI.
00 akcuomax reomerpuu (1 4.)

OO0 akcuomax rIaHuMeTpuu. HekoTopble cBeACHUS O Pa3BUTUN T€OMETPUU

OcHoBHasl 11e7b — J1aTh Oosiee TI1yOOKOe MPEeACTaBICHNE O CUCTEME aKCHOM TUTAaHUMETPUHU M aKCHOMaTHYECKOM METO/Ie
IHoBTOpenue (10 4.)

[TapannensHbie ipsiMbie. TpeyroabHUKH. YeTbpeXyrobHUKU. OKPYXKHOCTb.

OcHOBHas LI€Nb — UCIOJIH30BAaTh MATEMATUUECKUE 3HAHUS JIJISl PEILICHUS] PA3JIMYHBIX MaTEMAaTUYECKHUX 3a/1a4.

TemaTuyeckoe NVIAHMPOBAHUE IO TEOMETPUH

Temarrueckoe MmIaHUPOBAHUE IO TEOMETPHH IS 9-TO Ki1acca COCTaBIEHO ¢ yueToM pabodeil mporpaMMbl BOCTIUTaHUs. BocnurarenbHbIH
MOTEHIIMAJ JaHHOTO Y4eOHOT0 MpeaMeTa 00eCeyBaeT pealn3alyio CIEAYIOMUX eJIEBbIX TPUOPUTETOB BOCIIUTAHUS 00yUYaIOUTUXCS:

1. Pa3BuTHE IEGHHOCTHOTO OTHOIICHUS K TPYAY KaK OCHOBHOMY CIIOCOOY JTOCTHIKEHUS KU3HEHHOTO 0JIArOMOTyqHsl YEIOBEKa, 3aJI0Ty €ro
YCHEUIHOT0 MPOpECCHOHATBHOIO CAMOOIPEICTICHHS] U OIIYILIEHUS] YBEPEHHOCTH B 3aBTpPALIHEM JTHE.

2. Pa3BuTHE IGHHOCTHOTO OTHOIICHUS K cBoeMy OTedecTBy, CBoel Manoi u 60bimoi PoauHe kak MecTy, B KOTOPOM YETIOBEK BBIPOC U MO3HAT
NepBbIE PAJOCTH U HEYJauM, KOTOpas 3aBellaHa eMy MpeaKaMu U KOTOPYIO HY>KHO oOeperarsb.

3. Pa3BuTHE IECHHOCTHOTO OTHOLIEHUS K MPUPOJI€ KaK UCTOYHHKY >KU3HU Ha 3eMJie, OCHOBE CAMOI0 €€ CYIIECTBOBAHUS, HYK/IAIOIICICs B 3aI1IUTE
Y ITIOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA.

4. Pa3BuTHE IGHHOCTHOTO OTHOIICHUS K 3HAHMSIM KaK MHTEIUICKTyaJIbHOMY pecypcy, obecreunBaroniemMy Oyayiiee 4eJoBeKa, Kak pe3yabTaTy
KPOMOTJIMBOTO, HO YBJIEKATEJIbHOTO Y4eOHOTO Tpyaa.

Ne /i Tema Kon-Bo KonuuectBo
JacoB KOHTPOJIBHBIX pabOT

1 [loBTOpEHMNE Kypca reoMeTpun 8 Kiiacca 2

2 Bekropsl 9 1
3 Merton KoopauHat 10 1
4 CooTHOIIEHHS MEX 1y CTOPOHAMU U YIJIaMU TPEyroJIbHUKA. 14 1

CkasisipHO€ MPOU3BECHNE BEKTOPOB

5 JlmuHa OKpYXHOCTH U IUIONIAJb Kpyra 11 1
6 JIBuxeHus 7 1




7 HauanbHble CBEEHUS U3 CTEPEOMETPHUH 4

8 006 akcnoMax reoMeTpuu 1

9 HrtoroBoe nmoBTopeHue 10 2
Hroro 68 5, +2 agMuH.

IlepeyeHb KOHTPOJIBHBIX PadoT

Kontponbnas padota Ne 1 mo teme «BeKTopbiy.

KonTpomnpnas padota Ne 2 o reme «MeToa KOOpIUHAT.

Kontponbras padota Ne 3 mo teme «CoOTHOIIEHNE MEXIy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKAY.
KonTponbnas padota Ne 4 o teme «/[mrHa OKPY>KHOCTH U TUIOIIA (b KPYTa.

KontponbHas padota Ne 5 o teme «JIBuxeHUs».

HToroBas nuarHoctuka

Hrorosas pabora




