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Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00Yy4YaAIOIIMXCS
10 —11 kmaccoB pa3pabortana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
NPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIMNA POCCHICKOTO OOpa30BaHMSL
Peanmmsanmss  mporpamMMbel  00eCHeUMBAET  OBJAJCHWE  KIIFOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJIIIOIUMH OCHOBY JUIS CaMOPAa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YUAIOIINXCS.

PabGouass nporpamMma cocTraBjeHa Ha OCHOBe CJIEAYHIIUX HOPMATHBHBIX
JAOKYMEHTOB:

— @epepanbHblii 3akoH OT 29 nekabpst 2012 r. Ne 273-03 «O6 oOpa3zoBaHuu B
Poccniickoit enepanuny;

— @enepanbHbiil 3ak0H OT 19 nexadpst 2023 r. Ne 618-D3 «O BHeceHUM U3MEHEHUN B
®denepanpHblil 3ak0H «O0 o0pazoBanuu B Poccuiickoit deneparny;

— ®enepanpHblil rocyapCTBEHHbIH 00pa30BaTENbHBIM CTaHAAPT OCHOBHOIO OOILIEro
oOpazoBaHus (yrB. npukazoM Munnpocsemenus Poccun ot 31 mas 2021 r. Ne 287) (manee —
OI'OC O00);

— @enepanbHblil roCyIapCTBEHHBIM 00pa30BaTENbHbBIN CTaHIAPT CpeIHEro OOIIero
oOpazoBanus (yrB. nmpukazomM MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413) (nanee —
OI'oC COO0);

— @DenepanpHas 00pa3oBaTeNbHAS MPOTPaMMa OCHOBHOTO 00IIero oOpa3oBaHus (yTB.
npukazom Munnpocsemenust Poccun ot 18 mast 2023 r. Ne 370) (manee — @OIT OO0);

— @epaepanpHas 00pa3oBaTeNbHAs MpPOTpaMMa CpeAHero oobmiero oOpazoBaHUs (YTB.
npukazom Munnpocsemenust Poccun ot 18 mas 2023 r. Ne 371) (manee — @OIT COO);

— npuka3 MunnpocermieHus: Poccun ot 21 centsadps 2022 r. Ne 858 «O06 yTBepx acHIN
(denepanbHOrO MepeuHss y4eOHHMKOB, IOMYIIEHHBIX 2 K HCIOJb30BAHUIO NPU peallu3aluu
MMEIOIUX TOCYIapCTBEHHYIO AaKKpPEAMTAlHI0 00pa30BaTeIbHBIX MPOTpaMM HAdyaJbHOIO
o0mero, OCHOBHOTO  oOOmIero, cpemHero  oOmero  oOpa3oBaHHWS  OpraHU3ANMIMH,
OCYILIECTBIISIOUIUMU 00pa30BaTeNbHYIO JEATEIbHOCTh M YCTAHOBIEHHUS MHPEIEIBbHOTO CpOKa
WCI0JIb30BAHUS UCKITIOYEHHBIX YUEOHHUKOBY;

— npukaz MuwunnpocBemenuss Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHuu
W3MeHEeHU B mnpuka3z MunmnpocBemieHuss Poccun ot 21 centsaops 2022 1. Ne 858 «O06
yTBEpKIACHUH (efepaibHOr0 NEepeyHs YUYEeOHHMKOB, MOIMYIIEHHBIX K HCIIOJIB30BAHUIO MPH
peaiv3allii MMEIOIIUX TOCYAAPCTBEHHYIO AaKKpEAMTAlHI0 00pa30BaTeiIbHBIX MPOTrpamMm
HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro, cpeaHero oduero oOpa3oBaHUsS OpPraHU3ALUIMU,
OCYILIECTBISIONIUMU 00pa30BaTeNbHYIO JEATEIbHOCTh M YCTAHOBIEHHUS MPEIEIBbHOTO CPOKa
MCIOJIb30BAHUS UCKITIOYEHHBIX YUCOHUKOBMY;

— npuka3z Munnpocsemenus Poccun ot 4 oktsa6ps 2023 r. Ne 738 «O06 yTBep>KIeHUH
(denepanbHOrO TMEpeyHsi DIEKTPOHHBIX O00pa30BaTEeNbHBIX PECyYpCOB, JOMYIICHHBIX K
WCIOJIb30BAHMIO  TPU  pead3alliii  HMMEIOIIUX  TOCYJAapCTBEHHYIO  aKKpEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYallbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero ooOIiero
o0pa3oBaHUsY;

— Konuenuusa pasButus marematuueckoro oOpazoBanus B Poccuiickoit deneparuu
(yrB. pacniopsbxkenueM IlpaBurtensctBa Poccuiickoit @enepannu; npotokos ot 24 nexadps 2013
r. Ne 2506-p).

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycJIOBJIEeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pEe3yJIbTaTOB
o0Oy4eHHs T€OMETPUH B HANpaBICHUU JMYHOCTHOTO PAa3BUTHUs OOydaromuxcsi, GopMupoBaHUS
(YHKIMOHATBLHON MaTeMaTHYECKOW T'PaMOTHOCTH, W3YYEHMS JPYTUX YUeOHBIX JMCLUIUIMH.



PazButne y oOydaromiuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W IPOUCXOKICHUU
reOMETPUYECKUX aOCTpaKIMil, COOTHONICHHH PEabHOTO U MICATBHOIO, XapaKTepPe OTPAKCHHS
MAaTeMaTUYECKOM HAyKOM SIBJICHHH M IIPOLIECCOB PEAIIBHOIO MMPA, MECTE T€OMETPUU B CUCTEME
HAyK M pOJIM MAaTEeMaTUYECKOTO MOJICIIMPOBAHMS B HAyYHOM I[IO3HAHWW U B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCSA, a TaKXKe KauecTB
MBIIIUICHUS], HEOOXOUMBIX JUIS aAallTallid B COBPEMEHHOM OOIIEeCTBE.

I'eomerpust sBasiercst oJHUM K3 0a30BBIX MNPEIMETOB HAa YPOBHE CpEIHEro O0OIero
o0Opa3oBaHus, TaKk KaK OOECIEeYMBAET BO3MOXKHOCTh M3YUEHHs KaK JWCIHUIUIMH €CTECTBEHHO-
Hay4YHOMW HAIIPABJIEHHOCTH, TAK U TYMaHUTAaPHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUPYEMOe MpPH HM3YYCHUH OOYYAIOMIMMHUCS TMOHATHIHBIX
OCHOB TEOMETPUM M TIOCTPOCHUH IETOYKH JIOTUYECKUX YTBEPKIECHUH B XOJ€ pEIICHUs
T€OMETPUYECKUX 3a/la4, YMEHHE BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
WCIOJIb3YIOTCSL TPU pEIIeHUH 3aJjad €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3nku.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJIb BO BCEX
obnacTsx AedareabHOCTH dYenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHSA, (PopMa OTpaKe€HUs OKPYKAIOIIET0 MHpA,
yCIIOBHE  YCIENIHOTO TO3HAHUS U  aKTUBHOTO TMpeoOpa3oBaHUsl  JEWCTBUTEIHHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIE BUIBI YUCOHOH U TPYIOBOM
JEATeNbHOCTH, SBISETCS OTHUM M3 MPO(EeCcCHOHATFHO BAXKHBIX KAayecTB, MOITOMY aKTyallbHa
3amada (GOPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBINIICHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAaKTUYECKOU
JEeSITeNIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

Ilens ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpOBHE OOyUEHUS
— 00meo0pa3oBaTelbHOE W OOIIEKYJIBTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 OOeCIeUCHHE
BO3MOHOCTH MPUOOPETEHHS] U UCHOJIb30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUM U
NeUcTBUM, crienn(UYHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHSI 00pa30BaHUs 10
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOJIb30BAHUEM I€OMETPHUHU.

[Iporpamma mo reoMmeTrpuu Ha 0a30BOM YpOBHE IpelHa3HaueHa Uid OO0yJaroIuXcs
CpeIHEeHl IIKOJIbI, HE HCIHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHEHUH HAa YPOBHE OCHOBHOTO
obmero obpa3oBanus. Takum oOpa3om, oOydarommuecss Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH
oOlIue MaTeMaTHYecKue yMEHUs, CBA3aHHbIE CO CIenUu(UKON TeOMeTpUHN U HEOOXOTUMBIE IS
KU3HU B COBpeMEeHHOM oOmiecTBe. Kpome 3T0Tr0, OHM UMEIOT BO3MOKHOCTh U3YUYUTh T€OMETPHIO
6osee ri1yOOKO, €CITM B JAJIbHEUIIEM BO3ZHHUKHET HEOOXOUMOCTh B T€OMETPUUYECKIX 3HAHUAX B
npodeccuoHaNbHOM 1A TEIbHOCTH.

JlocTrkeHue e OCBOCHHUS IIPOrpaMMbl 00€CIeUnBAETCsl PEIICHHEM COOTBETCTBYIOIIUX
3anau. [IpuopureTHsiMU 3a1a4amMu OcBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax SIBIISIOTCSA:

e (opmupoBaHue mNpeACTaBIEHUS O T'EOMETPHUH KaK YacTH MHUPOBON KyIbTYphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (opmupoBaHue mNpeACTaBIECHUS O MHOTOTPAHHMKAX M Telax BpalIeHUS Kak o
BOKHEHIIIMX MAaTeMaTUYECKUX MOJIENSIX, TO3BOJISIONINX OTMMCHIBATh M U3y4aTh pPa3HbIe
SIBIICHUS OKPY>KAIOIIIETO MUPA;

e (opmupoBaHue yMEHHUS pacClO3HABATh HAa UYEPTEkKaxX, MOJEISAX M B PEATbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BPaIleHUS;



e OBJIAJCHHE METOJAAMHU pEUICHMs 3aJad Ha ITIOCTPOCHHS Ha HU300paKEHUAX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH O MHOTOTPAaHHUKAX U
Tejax BpallleHUs U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIAJICHHWE ANTOPUTMAMHU PEHICHUS OCHOBHBIX THIIOB 3ajad; (opMHpOBaHWE yMEHUS
MIPOBOJUTH  HECJOXKHBIE  JOKA3aTENbHbIE PpAcCCYXJEHHUS B  XOJ€  pELIEHUs
CTEPEOMETPUUYECKHUX 33/1a4 U 3a/]1a4 C IPAKTUUYECKUM COJAEPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U  TBOPYECKHX CIIOCOOHOCTEH  0Oydaroluxcs,
MO3HABATEILHOM aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUM, KPUTUYHOCTH MBIILICHHUS,

e (opmupoBaHue (PyHKIMOHATBHON TPAaMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh NPOSBICHUS F€OMETPUUECKUX MOHATHI, 0ObEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KU3HEHHBIX CHUTYAllUSIX U TPU U3YYCHUH IPYTHX YYEOHBIX MPEAMETOB,
MIPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
F€OMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIENH, TMPUMEHSATh OCBOCHHBIN
FeOMETPUYECKUN ammapar Juid pelleHusT NpPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHUE B KypC CTEpEOMETPUN
B HayaJlle €ro u3y4yeHUs 3ajady, pelIaeMblX Ha YpPOBHE UWHTYUTHBHOTO TIO3HAHUSA, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT DPa3BUTHUIO
JIOTUYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET MPOTEKAHWE HWHTYHUTHBHBIX
MPOLIECCOB, MOTUBUPYET K JTAIbHEHILIEMY U3YUEHHIO TIPEIMETA.

[Ipennourenne OTAAETCA HAIVISIIHO-KOHCTPYKTUBHOMY METOIy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAaHHS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKOMN
NesTeNbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX MPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pelleHus 3a7a4d Ha CO3/IaHuE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJlad Ha OINEpPUpPOBAaHUE TMPOCTPAHCTBEHHbIMU oOpazamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOM Ha HArJSAHOCTh, & ONIEPUPOBAHHE 00PAa30M — B YCIOBUSIX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COJIePKAHUS.

OcHOBHBIE  cojaepkaTeiabHble JuHMM Kypca «['eomerpum» B 10-11 knaccax:
«MuororpanHukny, «lIpsMbie U MIOCKOCTH B MpOCTpaHCTBeY, «Tena BpamieHus», «Bekropsl u
KOOpPJUHATHI B IPOCTpaHCcTBE». DOpMHUpPOBaHHE JJOTUYECKUX YMEHUN pacrlpeensieTcsi He TOJIbKO
[0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojaM OOy4YeHHsS Ha YpPOBHE CpeAHEro oOuiero
o0OpazoBaHwUsI.

Copepxanune oOpa3oBaHHs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3ylbTaTaM OCBOCHUS
paboyeiil mporpaMmbl, pacipeIeIEHHBIM 10 ToJaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKMMH  TOHATUAMH W  HaBBIKAMHM  OCYILECTBISIOCH
MOCJIEJIOBATENIbHO U TOCTYHAaTeNbHO, C COOJIIOJICHUEM MPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTABICHHUHN 00yJarommxcs,
pacmupsis u yrayOossis e€, o0pasys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Heaenmo B 10 kinacce u 1 yac B Henento B 11

KJ1acce, BCero 3a Aa roja ooyuenus - 102 yqeOHbIX yaca.



PA3JIEJI 2. IVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarnkay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

c(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHA OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M TIP.), YMEHHMEM B3aMMOJIEHCTBOBATh C COLMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCNUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Ipa’kKJaHCKOW UACHTUYHOCTHU, YBAXKEHHS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JTOCTMKCHHM B IPYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM aCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccuoHaNbHOM JEeSTENbHOCTH, CBI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHYECKUX MpoOieM; OpUeHTaluel Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOI'O NO3HAHHUA:



c(pOPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIQJICHUEM S3BIKOM MAT€MAaTHUKA W MAaTEMaTU4YECKOM KYJIbTYpOM KaK CpPEACTBOM IIO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
VHJMBHUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMYU, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomams ¢ ungopmayueti).

ba3oBble joruyeckue aeiicTBus:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; Npe/iaraTh KPUTEPUU [UIS BBISABIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh AapPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATENHHO CIUIAHUPOBAHHBIM DKCIIEPUMEHT, HCCIEJOBAaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBENEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4YEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIABUTATh MPEINOIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.



Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIIMH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUISL PELICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIMI0 M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3MPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHS,

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATE €€ B  pa3iuyHbX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJECHUS B COOTBETCTBUHU C YCIOBUAMHU U LIEIAMU
oOlIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCBbMEHHBIX TEKCTaX, 1aBaTh MMOSCHEHUS M0 XOJy pelIeHHs 3aaul, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYXJaeMOW TEMbI, IPOOIEMBI,
pemlaeMoi  3ajaud, BbICKA3bIBaTh UJEW, HAIEJIEHHbIE Ha TIOUCK pPEeIeHUs;
COMOCTABJIATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapy)XHMBaTh pa3IMyue U CXOJCTBO MO3UIINIA; B KOPpEKTHOU (opme popmynnpoBath
pa3HOIJIacHsi, CBOU BO3PaKEHUS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNSA, IIPOEKTA;
CaMOCTOSATEJIBHO BBIOMpaTh (pOopMaT BBICTYIJIEHHA C y4ETOM 3a/ad IpPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAILHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4y, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHM3AIMI0O COBMECTHOM pPa0OTHI, pachpeAessTh BHIBI PadoOT,
JIOTOBApHBATHCS, OOCYXKIATh MPOILECC M pe3yilbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs,, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCNIU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKCUu Kak OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUI H MBICIUTENBHBIX MPOIECCOB, WX pPE3yIbTaTOB; BIAJAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTpPOJISI Mpolecca M pe3ylbTara PEelIeHUs MaTeMaTUYecKOu
3aa4H;



® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTh
KOPPEKTHBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pE3yJlbTaTa LEIA W YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTUKEHHUS] WIM HEJOCTHKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSAMAsi, MJIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimpoars B3auMHOE pacoio’KeHUe MPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOIO yIJIa; TUHEHHBINA yroJl ABYITpaHHOTO yriia; TpaJdycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPAaBUWIILHBI MHOTOT PAaHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne/, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; TPaBUIbHbIE MHOTOTPAHHUKHU; TMpsSMble U
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl MIIOCKOCTb, CEYeHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTHUYECKWE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSIHUM MEXIy ABYMS TOYKAaMHU, OT TOYKU [0
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasluaM WiId
QITOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEUIUBAIOLIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TJIOCKOCTBIO, MEXKAY IIIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMua) ¢
IpUMEHEeHHEeM (GOpPMYJ; BBIYHMCIATH COOTHOIIEHHMSI MEXIy IUIOMAAsIMU TOBEPXHOCTEM,
00BbEMaMH MOAO0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh MOHATHSAMU: CHUMMETpPUS B TPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OCh U MIIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekarp, mpeoOpa3oBeIBaTh M UHTEPIPETHPOBATH MHPOPMAIMIO O TPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MpeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.



[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
mnpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIIME IPOrPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHMKALIMUOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIU3UPOBATH PEAJbHBIE CUTYALlMU H
IIPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peicHuA MaTeMaTNn4CcCKUu
chOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATBHBIC CUTYaIllMHM HA S3BIKE TEOMETPUH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJEIH C HCIOJb30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6pI)I; pelaTh NPAKTUYCCKUE 3aaa4u, CBA3AaHHbLIC C HAXOXKIACHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBatb TIOHSTHSIMH: [ITHHIPAYECKast MTOBEPXHOCTb, oOpa3yromue
ATHHIPUICCKON TIOBEPXHOCTH; IIMIIHH/IP; KOHWYECKas TOBEPXHOCTh, 00pa3yronue KOHNIeCKOH
MMOBEPXHOCTH, KOHYC; CheprudecKasi TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cepa U map).

OOBACHATH CITOCOOBI TIOJTYICHHUSI TEJT BPAII[CHHUS.

KnaccudummupoBaTs B3auMHOE pacmoyioxkeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOI CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJI0I, OCHOBAHHE IIAPOBOIO CJIOS, BHICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00BbEMBI U TUIONIAM MOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUUECKUX Tell C
NpUMEHEeHHEM (GOpMYIIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOIPAHHUK WUJTU TEJIO BPAlllCHHUS.

BbyncnsaTe COOTHOLIEHHSI MEXKIY IUIOMIAIIMU TMOBEPXHOCTEH M 00bEMaMu MOJ0OHBIX
Te.

N3o00paxkate u3ydaemble (UIYpHl OT PYKHM U C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QPUTYp: BUA
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpPa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

BoInoyHATh A€WCTBUSA CIOXKEHHSI BEKTOPOB, BEHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1at0T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh TUIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM crcTeMe KOOP/IMHAT.



[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
mnpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Perrate mpocreiiinue reoMeTpuUeCKUe 3a/1aui Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUH WU HaXO0XICHHUC
IrCOMETPHUICCKUX BCIIHMYHH I10 06pa311aM WKW aJirOpyuTMam, MPUMCHASA M3BCCTHBIC MCTOABLI IIPU
PEIICHNU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALlHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTRBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEABHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNU4YCCKUu
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJEIHM C HCIOJIb30BAHHEM T€OMETPHUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9U, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



PA3JIEJ 3. COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble U IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATUA cTepeomeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTue
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIICIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampIuecss npsAMsle. llapamnenbHOCTs MNPsAMBIX M IJIOCKOCTEM B  IMPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBbIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALUICIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIbI C COHANPABICHHBIMA CTOPOHAMM; YroJI MEXIYy NpPSIMBIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajuledbHbIE  TUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, MapaJijiesienumnes; NoCTpOeHNE CEYSHUH.

[lepneHUKYISIpHOCTE NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MApaUICJIbHBIE W TNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOW NEepHeHAUKYJIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKa. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAMasi U HaKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuielenunes u ero cBoicrsa. [lupamuga: N-yrosibHas
nupaMuia, TpaHd W OCHOBAaHWE MNUPAMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; NpaBujIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JojAeKa’ap u ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue >neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHUM, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON MHpaMUIbl, TEOpeMa O IUIOMAAu yceu€HHOM mupamuiabl. [loHsTue 06 oOBEME.
OO0BEM UpaMHIbL, TPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

Hunuuapuyeckass MOBEPXHOCTb, 00pa3ylollie IWIMHAPUYECKOM TOBEPXHOCTH, OCh
LWIMHAPUYECKOH noBepxHocTH. LlunuHap: ocHOBaHMS M GOKOBasi MOBEPXHOCTh, 00pasyromas 1
0Cb; TUIOIA/b OOKOBOH 1 MOTHOI MOBEPXHOCTH.



Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpasyomas W OCh; IIOIMAIb
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylollie M BBICOTA; OCHOBAHUS U
OOKOBasi OBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIAIh IMOBEPXHOCTH cdeprl. B3ammuoe
pacronosxenue chepbl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; ruiomaas cepsl.

N300paskenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka IIMHApa U KOHYCA.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuieyenumnena u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rioimasp chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
00béMamMu MOJOOHBIX TEJI.

Ceuenus mwiMHapa (MapauiebHO U TEPHCHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uyMcio. PasnokeHue BekTOopa Mo TPEM HEKOMIUIaHApHBIM BekTopaM. llpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpocTpaHcTBe. Koopaunatel Bekropa. IIpocreimue
3aJjauyd B KOOpAMHATaxX. Yroil Mexay BekTopamu. CKalspHOE NpOU3BEIECHUE BEKTOPOB.
Boruncnenue yrioB MexXIy HpSMBIMU U IIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICeHUH TeOMETPUUECKUX 3a/1a4.



PA3JAEJ 4. TEMATUYECKOE INIAHUPOBAHUE

[IporpaMmma COOTBETCTBYET aBTOPCKOM IO COACpkKAHUIO M Joruke ee u3ydeHus. Ho uz-3a mpasmuumunbix gueit (30.09.2024, 04.11.2024,
24.02.2025, 10.03.2025, 21.04.2025, 12.05.2025) OyneT mpoBEACHO _ Yac, U3y4eHO  y4eOHBIX equHHIEL. [Iporpamma OyIeT BBITOTHEHA 32
CYET COKpAILEHHU PE3EPBHBIX YACOB U 00BEIUHEHHUS OIM3KHUX IO COJIEPIKAHUIO TEM.

10 KJIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posbie)
i HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI Beero Kontpoabubie | IlpakTnueckue 06pazoBaTebHbIE
padoTsbI padoThbI pecypest
HOBTopeime M3yYEHHOTO MaTepHaia 3a Kypc reOMeTpuu 4 1
OCHOBHOM IITKOJTBI.
BBenenne B ctepeoMeTpuio 8 1
3 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE. 1 1
[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
4 [TepnieHIUKYISIPHOCTD MPSMBIX U TIOCKOCTEH 9 1
5 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 12 1
6 MHororpaHHUKH 11 1
7 O06BEMBI MHOTOTPAaHHUKOB 8 1
8 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Nen/m | HammeHoBaHMe pa3jie/ioB U TeEM MPOrpaMMbl Koutposibheie | [IpakTHueckue (undposere)
Bcero odpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
[ToBTOpEeHUE yueOHOTO MaTepuaia 3a Kype 4 1
reomerpun 10 kiacca
Tena BpameHus 11
OOBEMEI Tel 5
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 9 1
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 4 0




PA3JIEJI 5. CIIOCOBBI OHEHKM JOCTHMXEHUA YYAIIUMHUCA
IINIAHUPYEMBIX PE3YJIbTATOB

e OleHKa MNPEIMETHBIX pE3yJbTaTOB BEIETCS YUUTENEM B XOAE IPOLELYp
BHYTPEHHEH OLIEHKM (TEKyllled, TeMaTHYeCKOM, NMPOMEKYTOYHOW M UTOrOBOM OLIEHKH), a
TaKkKe aIMUHHCTpanueil o0pa3oBaTeNbHONW OpraHM3alluid B XOJE€ BHYTPUIIKOJIBHOTO
MOHUTOPHHTA.

e Tekymias OIEHKAa MPEACTaBISIET COOOW MPOIEAypy OLECHKA HHIWBUIYATLHOTO
IIPOJIBUKEHUS B OCBOCHUH ITPOrpPaMMBbl y4eOHOTo mpeaMeTa (YCTHbIE U IMCbMEHHBIE OIIPOCHI,
IIpaKTUYECKUE paboThl, TBOpUECKUE pabOThl, UHANBHUIYAJIbHbBIE U IPYNIOBBIE (POPMBI, CaMO-
Y B3aUMOOIICHKA, Pe(ICKCHS, JTUCTHI IPOABIKECHHUS U JIp. )

e Temaruyeckas OIIEHKA MOXET BECTHCh KaK B XOJI€ U3YUYEHUS TEMbI, TaK U B KOHIIE
€€ U3y4eHHUs.

e JlpomexyroyHas aTTecTauus MpeAcTaBiseT co0oil mpoueaypy arrecTaluu
oOyuaronuxcs Ha YpOBHE OCHOBHOI'O 001ero oOpa3oBaHMs M MPOBOAUTCSA B KOHIIE KayKJIOU
YEeTBEpTU U B KOHIIE yyeOHoro roja. [IpomexxyrouHas arrectanusi HpOBOJUTCS Ha OCHOBE
pe3yJbTaTOB HAKOTUIEHHOM OLIEHKU U PE3Yy/IbTATOB BBIIIOJIHEHUSI TEMATHUYECKUX POBEPOYHBIX
paboT U UTOroBoil pabOTHI MO MpeAMETY (B COOTBETCTBMM C JIOKaJdbHbIMU akTamu OVY) u
¢bukcupyercst B JOKyMeHTe 00 00pa30BaHUN (JIHEBHUKE).

e MoHUTOpUHTOBEIE pPabOTHl (BXOJIHAs, MPOMEXKYTOUHAss M MTOrOBas) MOTYT
MPOBOJUTHCS YUUTENEM C LEIbI0 OIEHKM AMHAMUKH B OCBOCHHMHU MPOrpaMMbl y4eOHOTO
npenMeTa oOy4JaroUUMuUCs, Pe3yabTaThl KOTOPOIl SIBJISIOTCS OCHOBAHUEM JUISI KOPPEKTUPOBKH
y4eOHBIX MPOrpaMM U MHAMBUAyaTU3alUU ydeOHOTo mpoiiecca. ToroBas MOHUTOPHUHIOBAs
paboTa MOKET COBIaaTh CUTOIOBOM paboTOil 1Mo MpeaMETY.

e UroroBas oueHka (uUTOroBas aTTecTalus) IO TMPEAMETY CKJIaJbIBaeTcs U3
pe3ynbTaTOB BHYTPEHHEH M BHEITHEH O1leHKH (pe3ynbTaThel [ A).

e OcobenHocmu oyeHKu NO 2eomempuu U UHCMpYMenmapuil O OYeHUBAHUS
Pe3yIbmamos npueoOSMcsl 8 NPULONCEHUU K paboyell npocpamme.

PA3ZJEJI 6. YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

I'eometpust, 10-11 xmaccsl : yueO. A o0mieoOpa3oBart. opraHu3amnuii : 0a30BbINA U yriTyOI.
ypoBuaH/ JI.C. Atanacss u npyrue 2021r, - M.: IIpocBemenue»

METOJAUYECKUNE MATEPUAIJIbBI JIJIAA YUUTEJIA

I'eometpus, 10-11 kmaccsl : yue0. ans obieoOpa3oBar. opranu3alyii : 6a30BbIi U yriyos.
ypoBuH/ JI.C. Atanacss u apyrue 2021r, - M.: IIpocBemienue»

HUOPOBBIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/

PA3JIEJ 7. KAJIEHJAPHO - TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O

MATEPHUAJIA
10 KUIIACC

n/n

Tema ypoka

K-Bo
9acoB

Jara

Ilnan

dakr

IIpumeua
HHE

T.1 TOBTOPEHUE MATEPHAJIA 3A KYPC TEOMETPUH OCHOBHOM IIKOJIbI

4

Ypok nosropenus. Hexkotopslie cBeAeHNS INIAHUMETPUU.
OcHoBHbIE TEOPEMBI U (PaKTHI.

Ypok noBropenus. Hekotopele cBeAeHNS IIIAHUMETPUU.
IImomamu.

VYpok noBropenusi. OKpy>KHOCTb, KPYT'. YTJIbI U OTPE3KH,
CBSA3aHHBIE OKPYKHOCTBIO.

JAuarsocruueckasi KOHTpoJabHasi padora Nel

T.2 BBEAEHUE B CTEPEOMETPHUIO

(84)

AHanu3 KOHTPOJIBHOU paboThl. OCHOBHBIE MIOHITHS
CTepEeOMETPHUU: TOUYKA, MPAMas, IIOCKOCTb, IPOCTPAHCTBO.
[TpaBuna n300pakeHUs HA PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, MapauIeIbHBIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

IlonsaThs: MEPECCKAOIUECA IINIOCKOCTH, IIEPECCKAIOIHUECA
InpsaMas 1 IJI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMU, I/1306pa)KCHI/Ie
MHOI'OIr'paHHUKOB Ha pUCYHKaX, Ha IPOCKIMOHHBIX
qepTeIKax

HauanbHbie cBECHUS O KY6C H IIUpaMuc, ux paSBépTKI/I u
MOACIIN. Ceuenus MHOT'OI'PAHHUKOB

ITouarue 06 akCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMECTPHUHN: AKCHUOMBI CTCPCOMCTPHHN U CICACTBUA U3
HHUX

10

[ToHsiTHE 00 AKCHOMATUYECKOM MMOCTPOCHUUN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U CICACTBUA U3
HHUX

11

KonTpouabnas padora Ne2

12

AHanu3 KOHTPOJIBHON pabOTHI

IJIOCKOCTEHA

T.3 IPAMBIE U IIVIOCKOCTH B IPOCTPAHCTBE. TAPAJUVIEJIBHOCTbD ITPAMBIX U




(11 4)

Bzaumuoe PAaCIIOJIOKCHUC NPSAMBIX B IIPOCTPAHCTBEC:

13 IIEPECEKAIOINECS, TAPAJUIETIbHBIE U CKPELLIMBAIOIIMECS 1
IpsiMble
[TapamienpsHOCTD IPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE:!

14 MapajuiebHbIE MPSMbIE B IPOCTPAHCTBE; MAPAIIIETbHOCTD 1
TPEX NPAMBIX

15 [TapamienpHOCTE NPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: 1
[TapannenpHOCTH NPSIMOM U TJIOCKOCTH

16 VYTIuIBl ¢ COHANPABJICHHBIMHA CTOPOHAMH 1

17 YTro0J1 MEX Iy IPAMBIMU B IIPOCTPAHCTBE 1

18 [TapannenbHOCTh MIOCKOCTEN: MAPAIIIETbHBIE TIIIOCKOCTH 1

19 CBoiicTBa apayuUIeTBHBIX IIOCKOCTEH 1

20 [Ipocreiinume npocTpaHCTBEHHbIE PUTYPBI HA TIIOCKOCTH: 1
TeTpasap, Ky0, mapasuiesenurme;

21 [Toctpoenue ceuenmii 1

22 KonTtpoubHas paora Ne3

23 AHanmn3 KOHTPOJIBHON pabOTHI 1

T.4 MTEPIEHAUKYJAPHOCTbH IPAMBIX M IINIOCKOCTEM
o1

24 [TeprieHAMKYISAPHOCTH MPSIMOM U TIIIOCKOCTH: 1
MEPIEHIUKYIISIPHBIE TPSIMBIE B IPOCTPAHCTBE

o5 [IpsiMble mapaiienbHble U MEPIEHIUKYIIAPHBIE K 1
IIJIOCKOCTH

26 [Ipu3Hak nepneHaAUKyIIPHOCTH IPSAMOM U INIOCKOCTH

27 TeopeMa o mpsMOi NEPIEHANKYIISIPHOHN MJIOCKOCTH

28 TeopeMa o mpsMOi NEPIEHANKYIISIPHOHN MJIOCKOCTH

29 [lepneHuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 1
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 IJIOCKOCTH

30 [lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU JI0 TNIOCKOCTH

31 KontpoabHnas padora Ned

32 AHaIu3 KOHTPOJIBHOU paboThI

T.5 YI'JIBI MEXIY NPAMBIMH U IIVIOCKOCTAMHA
azzyv

33 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY IPSIMON U TUNIOCKOCTBIO

34 JIBYrpaHHBIN yroJi, TMHEHHBIN Yrojl ABYTPAHHOTO yIia

35 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIJIa

36 [lepneHIMKYIAPHOCTD IIIOCKOCTEN: IPU3HAK 1
MEPIEHIUKYIIPHOCTH JBYX INIOCKOCTEN

37 [lepneHIMKyYIAPHOCTD IIIOCKOCTEN: IPU3HAK 1

NEPpNCHAUKYIAPHOCTU ABYX IUIOCKOCTEHN




38 Pemenue 3amau 1
39 Teopema o Tpéx mepneHAUKYIIpax 1
40 Teopema o Tpéx mepneHAUKYIIpax 1
41 Teopema o Tpéx nepneHAUKyIIpax 1
42 Pemtenue 3amau 1
43 KonTtpoabHnas padora Ne5 1
44 AHanu3 KOHTPOJIbHOM paboThI 1
T.6 MHOT'OI'PAHHUKH
(119
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC HJIEMEHTHI
45 MHOT'OTPaHHUKA, BBITYKJIBIEC U HEBBIITYKJIbIC 1
MHOTOTPaHHHUKH; pa3BEPTKa MHOTOTpaHHHUKA
[Tpu3ma: N-yronpHas mpu3Ma; rpaHu ¥ OCHOBAHHS TIPU3MBI,
46 npsiMasi 1 HaKJIOHHas! MPU3Mbl; OOKOBas U MOJIHAS 1
MOBEPXHOCTh TPU3MBI
47 [Tapamrenenunen, OpsIMOYTOJIbHBIN NApAIIEIEIUIIE] U €r0 1
CBOWCTBa
[Mupamuaa: N-yrogpHasi MMpaMu/a, TPAaHH U OCHOBaHHE
48 MUpaMUIbl; 00KOBAs M TIOJTHASI TTIOBEPXHOCTH TTUPAMU/IBI; 1
MpaBHJIbHAS U yCEUEHHAS TUPaMUIa
[IpaBunbHBIE MHOTOTPAHHUKU: TOHSITHE MPABUIBLHOTO
49 MHOTOTpaHHUKA; IPaBUJIbHAS IpU3Ma U MTpaBUJIbHAS 1
MUpaMuia; IpaBUIbHAs TPEYroyibHas MUpamMuia u
MIPaBUJIbHBIN TETpa’Ip; KyO
50 [IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTa3Ip, 1
JOJIeKadAp U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHHO
51 TOYKH, MPSAMOM, TIIOCKOCTH. DIIEMEHThl CHMMETPUU B 1
nupamMuiax, napajiesenuneax, npaBuiIbHbIX
MHOTOTPaHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JMarOHaJH, yIJIbl
[Tnomaas G0KOBOM MOBEPXHOCTHU U MOJIHON MOBEPXHOCTH
53 MPSMOM TIPU3MBI, TUIOIIAIb OCHOBAHUM, TEOpEMa O 1
OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI
54 KonTpoabHnas pabora Ne 6
55 AHanu3 KOHTPOJIBHON pabOThI 1
T.7 OFbEMbI MHOT'OTPAHHUKOB
(84)
56 [Tonsitue 06 06BEMeE 1
57 OO0BEM TUpaMHUIBI 1
58 O0BEM TUpaMHUIBI 1
59 OO0BEM TUpaMHUIBI 1




60 OO0BEM TPU3MBI 1

61 OO0BEM TTPU3MBI 1

62 OO0BEM TTPU3MBI 1

63 KonTpoabnas padora Ne7 1

T.8 IOBTOPEHUE: CEYEHUS, PACCTOAHUSA U YI'JIbI
(Che))
Ananu3 KOHTPOJIBHOH paboThl. [loBTOpEeHne, 0600IIeHNEe

64 cucreMarusanus 3HaHul. [lapamienpHOCTh NPSAMBIX U 1
I0CKOCTEN. [IepreHIuKyIapHOCTD NPAMBIX U IUIOCKOCTEN

65 [ToBTOpenue, 0600IIEHNE CHCTEMAaTHU3aIUs 3HAHHH. 1
[TocTpoenue ceyeHuii B MHOTOTpaHHHUKE
[ToBTOpeHue, 0600IIEHNEe CHCTEMAaTU3aIUs 3HAHHI.

66 Beruncnenue pachTos[HI/Iﬁ: MEX]y IByMsS TOYKAMU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 TJIOCKOCTHU, MEX LY
CKPEILMBAIOIUMHUCS NTPSIMBIMU

67 HroroBasi KOHTpoJbHasi padora Ne§ 1
[ToBTOpeHME, 0000IIIEHNE CHCTEeMAaTU3aI|s 3HAHHH.

68 Boruncnenue yrioB: MeX1y CKpeIIMBaIOIIMMUCS 1

MPSAMBIMH, MEXAY IPSIMOM U INTIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY IUIOCKOCTSIMHU




11 KJIACC

Ne i/

K-
Tema ypoka Bo Alata IIpumeua

4acoB
Ilnan | daxr | HHE

T.1 IOBTOPEHUE U3YUYEHHOI'O MATEPHAJIA 3A KYPC 'EOMETPUH 10 KJIACCA

49

1 YPOoK OBTOpEHHUS. 1

2 YPOoK OBTOpEHHUS. 1

3 YPOoK OBTOpPEHHUS. 1

4 JnarnocTuyeckasi KOHTpoJibHasi padora Nel 1

T.2 TEJIA BPAIIEHUSI
(119

5 AnHanu3 KOHTpoIbHOU paboTel. Cepa u map: meHTp, 1
panuyc, IMaMeTp; IO b TOBEPXHOCTH cephl.
B3anMHoe pacronoskeHne cepsl U TNIOCKOCTH;

6 KacaTteJibHasl TNIOCKOCTh K cepe. M3o0paxenue chepsl, 1
mapa Ha riockoctd. CedeHus mapa.
Hunuaapuyeckas moBEpXHOCTh, 00pa3yromiue

7 IAJTUHIPUIECKON MOBEPXHOCTH, OCh ITUITMHAPUUIECKON 1
MTOBEPXHOCTHU
Hunuaap: ocHoBaHUS ¥ OOKOBasi MIOBEPXHOCTb,

8 o0pa3syrolas 1 0Ch; IJIOMAIs OOKOBOM U MOJTHOU 1
MTOBEPXHOCTHU
N300paxkenue nuiamHapa Ha miockoctu. PazBépTka

9 nunuHapa. CedeHus MuIMHIpa (TUI0CKOCTHIO, 1
napauiebHON WITH HepreHANKYIISIPHON OCH IIUIMHPA)

10 Konunueckas HoBepXHOCTh, 00pa3yrole KOHUYECKOM 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHMYECKOH MOBEPXHOCTH

1 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias 1 oCh; 1
IonaAb OOKOBOW M MOJHON OBEPXHOCTH

12 YceuéHHBIN KOHYC: 00pa3yrolue U BbICOTA; OCHOBAHUS U 1
O0KOBast MOBEPXHOCTb
N306pakenue koHyca Ha IIockocTH. Pa3BépTka KoHyca.

13 Ceuenus KoHyca (MJIOCKOCTBIO, MapajuIeIbHON OCHOBAHMUIO, 1
U TUIOCKOCTBIO, TPOXOAAIICH yepe3 BEpIIUHY)

14 KomOuHnarus ten BpameHust 1 MHOTOTPaHHUKOB 1

15 MHororpaHHHK, OIIMCAaHHBIN 0K0JIO cepbl; chepa, 1

BIIMCAHHAAd B MHOT'OI'PpaHHUK WJIA B TCJIO BpalllCHUA




T.3 OB bEMBI TEJI
S

16 [Tonsitue 06 06vEMe. OCHOBHBIE CBOWICTBA 0OBEMOB Tl

17 O0BEM uIMHIpa, KOHyCca

18 O0BEM 1mapa u wIoImaas cepsl

19 [Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY
TIJIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEIl

20 KountpoabsHnas padora Ne2 "Tena Bpamenus. O0bemMbl
Tea"

T.4 BEKTOPBI U KOOPIMHATDBI B IPOCTPAHCTBE
(9 1)

21 AHanu3 KOHTPOJIbHOM paboThl. BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

29 CrnosxeHre ¥ BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha YHUCIIO

93 PaznioxeHne BekTopa 1mo TpéM HEKOMILTaHAPHBIM
BekTopam. [IpaBuiio mapasienenumnena

24 Pemenwue 3a1a4, CBSI3aHHBIX ¢ MPUMEHEHUEM TTPABLIT
JNENCTBUN C BEKTOPAMHU
[IpsimoyrosnbpHas cucreMa KOOPAUHAT B IIPOCTPAHCTBE.

25 Koopaunats! BekTopa. [Ipocreiinue 3amaun B
KOOpJIUHaTax

26 Yron mexay Bekropamu. CKaJsIpHOE TPOU3BEACHUE
BEKTOPOB

27 Brruncnenue yrioB MExy NPSIMBIMH U TUIOCKOCTSIMU

08 KoopauHaTHO-BEKTOPHBII METO MPH pEIICHUN
reOMETPUUYECKUX 3a/1a4

29 KonTpoabHast padora Ne 3 "BeKTopbl 1 KOOPAMHATHI B
npocrpancrse’

T.5 NOBTOPEHUE, OGOBIIIEHUE U CUCTEMATU3ALIUS 3HAHUM
1Y)

AHau3 KOHTPOJIbHOM paboThl. [ToBTOpEeHue, 0600IIeHHE 1

30 cucremaru3anus 3HaHuii. OcHOBHbIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca IIIaHUMETPUU

31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HAHUH.
OcHoBHbIe (HUTYpBI, PaKThI, TEOPEMBI Kypca IUIAHUMETPUHU

39 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HAHUH.
OcHoBHbIe (HUTYPHI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUN

33 Hrorosasi koHTpobLHas1 padoTa Ned

34 AmnHanu3 KOHTpoJIbHOU paboThl. [loBTOpEeHue, 06001eHne 1

CHCTeMaTHu3alus 3HaHulH
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