AHHOTAIUSA
K paboueil mporpamme 1mo yaueOHOMY Kypcy
«I"'eomeTpus»

PaGouas mnporpamma cocTaBieHa B COOTBETCTBUM C (elepanbHbIM 3aKOHOM
Poccuiickoit @eaepaunu ot 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepauuu, ¢eaepalbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpenHero oOumiero o0pa3oBaHMs, YTBEPKIEHHBIM NpHKa3oM MMHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu, ot 17 mas 2012 r. Ne 413 «O6
YTBEpKJIEHUU (heepaIbHOrO TOCYAapCTBEHHOIO 00pa30BaTEeNbHOIO CTaHAapTa
cpenHero obuiero o0pa3oBaHUsI», MPUKa3oM MUHUCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 12.08.2022 1. Ne732 «O BHEcCeHMHM HU3MEHEHHUU B
®denepanbHblii TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEAHEro OOIIEero
o0Opa3oBaHus, YTBEPKIEHHOTO MPUKA30M MUHUCTEPCTBA oOpazoBaHusd U Hayku PD
or 17 mas 2012 r. Ne413», IlocraHOBIEHMEM TJABHOTO TOCYAapPCTBEHHOTO
canutapHoro Bpauya Poccuiickoit @enepammu ot  28.09.2020 Ne28 «O6
yTBepxkAeHUn  caHutapubix — npaBun  CII 2.4.3648-20  «CanutapHo-
ANUAEMHUOJIOTUYECKHE TPEOOBaHMS K OpraHu3alysM BOCIUTAaHUA W OOyYEHHS,
OTIbIXa M O3/JI0POBJIICHHUS J€Tell W MOJOJEkKU», NpHUKa3oM MHHHUCTepCTBa
oOpazoBanus u Hayku Poccuiickoit ®enepanun ot 20.05.2020 Ne 254 «O6
YTBEPXKACHUU (peiepalibHOro NepeyHsl yUeOHUKOB, TOMYIIEHHBIX K HCIIOJIb30BaHUIO
Opy pealu3aliy HMEILUX TOCYJapCTBEHHYIO aKKpEOUTALHI0 00pa30BaTENIbHBIX
OporpaMM  HauyaJbHOIO OOIIEro, OCHOBHOTO OOILEro, CpegHEero oOIIero
o0Opa3oBaHus OpraHu3alUsIMH, OCYLIECTBIISIIOLIUMU 00pa30BaTEIbHYIO
NEeATENBHOCTE», Ha OCHOBE aBTopckoi nmporpammsel JI.C. Aranacsna «l'eomerpus,
10-11 xm.». ABTOpCKasi TporpamMma COCTaBJICHa B COOTBETCTBHM C TpeOOBaHHSIMH,
NPEIbIBISIEMBIMU K YPOBHIO OOyUEHUS.

1. lesin m 3a1a4U OCBOEHMSI Y4e0OHOI0 Kypca
Heab ocBoeHUs y4eOHOTO Kypca:
— OBJIQJICHHE CHUCTEMOH MaTeMaTHYCCKUX 3HAHUW M YMCHHH, HEOOXOAUMBIX B
MPaAKTHIECKOMN ACATEILHOCTH, IIPOIOHKCHUS 00pa30BaHMS;
— TIpUOOpPETCHHE OIbITa IUIAHHPOBAHUS M OCYIICCTBICHHUS aJrOPUTMHUYSCKOMN
JeSITEIbHOCTH;
— MPUOOPETCHUE YMEHUI SICHOTO M TOYHOT'O M3JI0’KCHHS MBICIICH;
— pa3BUTh NPOCTPAHCTBEHHBIC TIPEJICTABICHUS W YyMEHHS, IOMOYbh OCBOUTH
OCHOBHBIE (pAaKThl U METO/IbI IIJIAHUMETPHU;
— HAy4YUTh MOJIB30BATHCS T€OMETPUUYECKUM S3BIKOM JJIsl ONTMCAHUS MPEIMETOB
3amadyu oCBOEHMS y4eOHOTO Kypca:
— 3aKpenuTh CBEACHUS O BEKTOpax W JICHUCTBHSAX C HHMH, BBECTH IIOHSTHE
KOMIIJITaHAPHBIX BEKTOPOB B IIPOCTPAHCTRBE;



— copMHUpOBaTh YMEHHE YUAIIUXCS MPUMEHITh BEKTOPHO-KOOPAMHATHBIN METOJT K
pCIICHUIO 3a7ad Ha BBIYUCIICHHUE YIJIOB MEXAY MPSAMBIMH M IUIOCKOCTSIMH U
pacCcTOSTHUI MEKIY ABYMS TOYKAMHM, OT TOYKH JIO IJIOCKOCTH;

— JIaTh YYalUMCsl CUCTEMAaTHICCKUE CBEJICHUS 00 OCHOBHBIX TEIaX U MOBEPXHOCTIX
BpalllcHHs — IWIMHIpE, KOHYCce, cdepe, mape;

— BBECTH IOHATHE 00beMa Tella U BBIBECTH (POPMYJIBI I BBIUYMCICHUS O0BEMOB
OCHOBHBIX MHOTOI'DAHHHUKOB U KPYTJIBIX TEJ.

2. MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

JHanuslii Kypc paccuutad Ha 204 y4yeOHBIX YaCOB:

- B 10 knacce yriyOJIEeHHOTO ypOBHsI mIpeanosiaraerca odydenue B oObeme 102
yacoB (3 yaca B HEJIEII0);

- B 11 knacce yriy0ieHHOro ypoBHs mpesmnosaraercss ooydenue B oobeme 102 yaca
(3 gaca B HenenO).

3.Jlnanupyemble
yueOHOro Kypca

pe3yJabTaTam 0CBOCHMA coaecpxaHnns

VYriy0OnaeHHbIN ypOBEHB
«CHCTEMHO-TEOPETHYECKUE PE3YIIBTATHD»)

Paznen I BoimyckHUK Hay4qHUTCS IV. BpIlTyCKHUK OJIyYUT BO3MOKHOCTD
HAYYUTHCS

Hemn Jlns ycnenHoro npo1omKeHus Jlnst oGecrieueHusT BO3MOKHOCTH

OCBOCHHUS o00pa3zoBaHus YCTENIHOTO TPOJOJIKEHUST 00pa30oBaHUs

npeaMera 0 CTIEUHATIBHOCTSM, CBSI3aHHBIM C O CTIEUHATbHOCTSM, CBSI3aHHBIM C
MPHUKJIaIHBIM HCIIOJIb30BaHUEM OCYILIECTBIIEHUEM HAYyYHOU U
MaTeMaTHKU HCCJIEIOBATENbCKOMN IeATEIbHOCTH B

00J1aCTH MaTeMaTHUKU U CMEKHBIX HAyK
['eomerpus — Brnagers reomerpuueckumu Hmets npeacrasienue 00

HOHATUSAMMU IIPU PELICHUN 33134 U
IPOBEIEHUHN MaTEMAaTUYECKUX
pacCyxJICHUI;

— CaMOCTOATENIbHO (POPMYITUPOBATH
OIpe/IeIeHUs] TEOMETPUUYECKIX
¢buryp, BbIIBUraTh TUIOTE3BI O
HOBBIX CBOMCTBaX M MPU3HAKaX
reoMeTpu4ecKux Guryp u
000CHOBBIBATh UJIM OIIPOBEPraTh
HX, 0000I1aTh WU
KOHKPETU3UPOBATh Pe3yJIbTaThl Ha
HOBBIX KJaccax (Guryp, npoBOJIUThH
B HECJIOXKHBIX CIIydasx
K1accupuKanuio Guryp mno
Pa3JInYHBIM OCHOBAHMSIM;

— HCCIeIoBaTh YEPTEXH, BKITIOYAs
KoMOMHauu (uryp, u3BJieKartb,
UHTEPIPETUPOBATH U
peoOpa3oBbIBAaTh HH(OPMAIIHIO,
MIPEJCTABICHHYIO Ha YepTexkax;

AKCHOMAaTHYCCKOM METOEC,

BJIAZICTh MIOHATUEM I'COMETPHUICCKUEC
MECTa TOYCK B IIPOCTPAaHCTBE U YMETH
IMPUMCHATDb UX IJI pCHICHUS 3a1a4;
YMCTh NIPUMCHATH JIs1 pCHICHUA
3a1a4d CBOMCTBA INIOCKHX U
ABYI'pPAHHBIX YI'JIOB, TPEXTI'PAHHOT'O
yria, TCOpEMbl KOCMHYCOB U CHUHYCOB
AJIsL TPEXTPAHHOTO YyIjia,

BJIaACTh NMMOHATHEM
NEPNCHAUKYIAPHOC CCUYCHUC ITPU3MbI
" YMCTb IIPUMCHATD €TI0 IpU
peUiCHnN 3a/1a4;

HMCETH NPCACTABJICHUC O
JBOMCTBEHHOCTH MpaBHUJIBHBIX
MHOT'OT'PaHHUKOB;

BJIAZICTb IOHATUAMU LHECHTPAJIBHOC N
napaieJibHOC NIPOCKTUPOBAHUC U
MMPUMCHATH UX IIPU ITIOCTPOCHUUN
cedyeHui MHOTOI'PaHHUKOB MCTOIOM




— pemiatk 3aJa4d FT€OMETPUIECKOTO
COJIepKaHus, B TOM YHCIIC B
CUTYallUsAX, KOT/Ia aJITOPUTM
peleHus He CIIEAYET SIBHO U3
YCJIOBHS, BBITIOJTHSATH
HE0OXO0UMBbIE AJIsl PEeLIECHUs
3aJa9u JIOTIOJTHUTEIbHBIC
MOCTPOEHHS, UCCIIEIOBATh
BO3MOKHOCTH IPAMEHEHHSI TEOPEM
U GopMyII i1 pelieHus 3a1ad;

— yMeTb (popMynHupoOBaTh U
JIOKa3bIBaTh T€OMETPUIECKHE
YTBEPKICHUS;

— BJAJETh MOHATUSIMHU
CTEPEOMETPHUH: TIPH3Ma,
napaiesienure] ], MipamMua,
TETpa’Ip;

— HMEeTh IPEeJCTaBICHUS 00
aKCHOMaXx CTEepPEOMETPHU U
CIIEICTBUSX U3 HUX U YMETh
MPUMEHSTh UX TP PEIICHUH
3aaq;

— YMETb CTPOUTh CEYECHUs
MHOTOI'PaHHHUKOB C
UCIOJIb30BAHUEM Pa3IUYHbBIX
METO/JIOB, B TOM YHUCJIE U METOJa
CIIE/IOB;

— HUMETb IPEJCTABICHUE O
CKPELIMBAIOIINXCS IPIMBIX B
IPOCTPAHCTBE U YMETh HAXOUTh
YroJl ¥ pacCTOSIHUE MEKIY HUMU;

— IPUMEHSTb TEOPEMBI O
HapajIeIbHOCTH MPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE MPU
peLLIeHUH 3a1a4;

— yMeTb IPUMEHATh NapajljiebHOoe
POEKTHUPOBAHUE /TSl U300parkeHUs
¢uryp;

— YMeTb IPUMEHSITH
HNEepHEHIUKYISIPHOCTH MPSIMOI U
IUIOCKOCTH TIPH pEILIeHUH 3a1a4;

— BJAJETh MOHATUAMU
OpPTOrOHAJILHOE IPOEKTUPOBAHUE,
HAKJIOHHBIE U UX MPOEKINH, YMETh
IPUMEHSTH TEOPEMY O Tpex
HNEepHEeHIUKYISApax MPpH peleHNH
3ajay;

— BJAJETh MOHATUSMH PACCTOSTHUE
MeX]ly (PUrypaMu B POCTPAHCTBE,
oOmmMii NepneHIMKYISIp ABYX
CKPELIMBAIOIIUXCS TPSIMBIX U
YMETh IPUMEHSTh UX IPU PELICHUN

MPOEKIU;

UMETb MIPEJICTABIICHUE O Pa3BEPTKE
MHOTOTpaHHUKA U KpaT4aiiineM myTH
Ha MOBEPXHOCTH MHOTOI'PAaHHHKA;
UMETh MPECTABICHHE O KOHUYECKUX
CCUCHUSX;

UMETh MPECTABICHUE O KACAIOIIMXCS
cdepax 1 KOMOWHAIMU TEJ BPAIICHUS
U YMETh IPUMECHSTH UX MPU PEIICHUH
3am1a4;

MPUMEHSITH ITPU PEIICHUN 33149
(bopMyIy pacCTOSIHUSI OT TOUKH JI0
TUTOCKOCTH;

BJIQJIETh Pa3HBIMH CIIOCOO0aMU
3aJIaHus TPSIMON YPaBHEHHUSAMH U
YMETh MPUMEHSTH TIPH PEIICHUN
3ajay;

MPUMEHSITH ITPU PEIICHUN 3a/1a4 |
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH
METOJI ¥ METOJ] KOOPAHMHAT;

UMETh MpeJCcTaBlieHne 00 akcuomMax
o0beMa, MPUMEHATH (OPMYJTBI
00BEMOB MPSMOYTOJIBLHOTO
napasuiesienunena, IpusMbsl 1
MUPAMHJIbI, TETPadapa MpU pelIeHun
3ajad;

MPUMEHSTh TEOPEMbI 00 OTHOLIECHUSIX
00BEMOB MPHU PEIICHUH 33]1aY;
MPUMEHSITh UHTETrpal Jyis
BBIYHCIICHUS 00bEMOB U
MOBEPXHOCTEH Tell BpallleHus,
BBIYMCIICHUS IUIOIIAIN chepruiecKoro
nosica 1 00beMa I1apoBOro CJIOS;
UMETh MPECTABICHUE O JBMKCHUSIX
B [IPOCTPAHCTBE: MMapalljIeIbHOM
MepPeHoce, CHMMETPHH OTHOCUTEIHHO
IUIOCKOCTH, LIEHTPAIBLHOM
CUMMETPUHU, TOBOPOTE OTHOCUTEIHHO
MPSMOM, BAHTOBOM CUMMETPHH,
YMETb IPUMEHSTh UX IIPU PELICHUU
3a/1ad;

UMETh MPeCTaBICHUE O TUIOIIAIN
OpPTOTOHAIILHOM MPOEKITNH;

UMETh MPEJCTaBIEHUE O
TPEXTPaHHOM M MHOTOTPAHHOM yTJIe
Y IPUMEHSATH CBOMCTBA MIIOCKHUX
YIJI0B MHOTOTPAHHOTO YTIia IPH
peIlIeHnH 3a1a4;

UMETh MPEJICTABICHUS O
npeoOpa3oBaHuU MOI00US,
TOMOTETHH U YMETh IPUMEHSITh UX




3a1ay;
BJIQJIETh MTOHATUEM YTOJI MEXKIY
IPSIMOM U IUIOCKOCTBIO U YMETh
IIPUMEHSTH €T0 IIPU PELICHUN
3a/1ay;

BJIQ/IETh NOHSTUSIMU JIBYTPAHHBIN
YTOJ1, YTOJI MEXIY IIIOCKOCTSIMH,
HEePIEHUKYISPHbIE IUIOCKOCTH U
YMETb IPUMEHSATH UX IPU PELLICHUU
3a/1ay;

BJIQJIETh MOHATUSAMH NIPU3MA,
napajuiesienunesa U NpuMeHsITh
CBOMCTBA MapajuleeuIea Ipy
peuieHnn 3a1ay;

BJIJIETh MOHSATHEM
MIPSIMOYTOJIBHBIN ITapasuIeIICITNIIE T
Y IPUMEHATD €0 IpU pPelIeHUuU
3a/1ay;

BJIQJIETh MOHATUAMH MUpPaAMUAIA,
BH/JIbI IUPAMUJI, SJIEMEHTBI
MpaBUWJILHON MUPaMUJIbl U YMETh
MPUMEHSTH UX MPU PELICHUU
3a/1ay;

HMETBH IIPEJCTABIICHUE O TEOpEME
Dilnepa, NpaBUIbHBIX
MHOTOTPaHHUKAX;

BJIAJICTh MOHATHEM ILIOLIAN
ITOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETb IIPUMEHSATH €T0 NIPU
pEILICHNH 3a/1a4;

BJIAJICTh NOHATHAMM Teja
BpaleHus (LUIMHIP, KOHYC, 1Iap U
ctepa), X CEYCHUS U YMETh
IPUMEHATH UX IIPU PELICHUU
3az1ad4;

BJIA/IETh NOHATUSIMU KacaTeJIbHbIE
IpsSIMBIE U TUIOCKOCTH U YMETh
IPUMEHATH U3 IIPU PELICHUHN 3a/1a4;
UMETH NPEACTABICHUS O
BIIMCAHHBIX M ONMCAaHHBIX cepax u
YMETb IPUMEHSATH UX IIPU PELLIEHUU
3az1ad4;

BJIAJICTh MOHATUSAMH 00BEM,
00BEMbI MHOTOTPAHHUKOB, TeJl
BpAILCHUS U IPUMEHSATD UX IIPU
pEILLIEHNN 3aay4;

HMETh IPEJCTABIEHUE O Pa3BEPTKE
LWIMHpA U KOHYca, IUIoNaan
MTOBEPXHOCTH LIWJIMHJIpA U KOHYCA,
YMETb IPUMEHSATH UX IPU PELLIEHUU
3a/1a4;

IpU PELICHNN 33/1aY;

— yMEeTh pemaTh 337a4u Ha TNIOCKOCTH
METOJJaMH CTEPEOMETPUH;

— yMETh IPUMEHSTH HOPMYIBI 00HEMOB
IpY PEUICHNH 3a/1a4




HMMETh IPEJCTABIIEHUE O IIOLIaAN
cdepsl U yMETh MPUMEHSTH €T0 PU
pELIeHNH 3a]1a4;

YMETb peliaTh 3a/1a4y Ha
KOMOMHAIIM¥ MHOTOTPaHHUKOB U
TEJ BpalleHHUS;

UMETH MPEACTaBIECHUE O 11010011 B
IPOCTPAHCTBE U YMETh pellaTh
3a/1auM Ha OTHOIIEHHE 0OBEMOB U
IJIOIIAJEN TOBEPXHOCTEN
MOA0OHBIX QUryp.

B noBcenHEeBHOM )XU3HU U IIPH

W3Y4YEHUHU JPYTUX NPEAMETOB:
COCTaBJIATh C UCIOJIb30BAHUEM
CBOMCTB reOMeTpUYeCKUX QUryp
MaTeMaTH4eCKHe MOAETH s
pelIeHns 3a/1a4 MPaKTUYECKOro
XapakTepa M 3a/1a4 U3 CMEKHBIX
JTUCLUIUINH, UCCIIE0BATh
MOJTy4E€HHbIE MOAETH U
WHTEPIPETUPOBATH PE3YNIHTAT

Bekrops! u Bragets moHaTHAME BEKTOPHI M UX | — JlocTmxkeHue pe3ynbratoB pasnena ll;
KOOPANHATHI KOOPAMHATHI; — HaXOJUTh 00BEM MapauleenuIea u
B YMETh BBITIOJIHATH OTICPAIIMH HAJl TeTpaspa, 3aJaHHbIX KOOPAWHATAMH
MPOCTPAHCTBE BEKTOPAMU; CBOUX BEpIIIHH;
WCTIOJIH30BATh CKAIIIPHOE —3a/1aBaTh MPSMYIO B IPOCTPAHCTBE;
MPOU3BEICHUE BEKTOPOB IIPH —HaXOJUTh PACCTOSIHUE OT TOYKH JI0
peIIeHUN 3a1aY; IUTIOCKOCTH B CHCTEME KOOPJIMHAT;
IPUMEHATh YPABHEHHE INIOCKOCTH, | —HAXOIMTh PACCTOSHUE MEKIY
(bopMyITy pacCTOSIHUSI MEXKITY CKPEIHUBAIOIIUMHUCS MIPSIMBIMH,
TOYKaMH, YpaBHEHHE CPEphI IPH 3aJJaHHBIMH B CUCTEME KOOPIHAT
peIlIeHUH 3a/1aY;
IPUMEHSTHh BEKTOPHI U METO]T
KOOPJMHAT B MIPOCTPAHCTBE TIPU
pelIeHUH 337124
Uctopus HMeTh NpecTaBlIeHNUE O BKIAE Joctmwxkenue pe3ynbraToB paszzaena |l
MaTeMAaTUKU BBIJIAIOIINXCS MATCMAaTUKOB B
pa3BUTHE HAYKH;
IIOHUMATh POJIb MATEMATHUKHU B
pa3Butuu Poccun
MeTtompr Hcnonp30BaTh OCHOBHBIE METO,TBI — JlocTmwkenue pe3ynbTatoB pazaena ll;
MaTeMaTHKU JI0Ka3aTeIbCTBA, MPOBOANUTH

JI0Ka3aTeIbCTBO U BHITIOJIHSATD
OIIPOBEPIKEHHUE;

INPUMEHSATh OCHOBHbIE METO/IbI
pelIeHNs] MaTeMaTHUeCKUX 3a/1a4;
Ha OCHOBE MaTeMaTu4eCcKuX
3aKOHOMEPHOCTEN B IIPUPOJE
XapaKTepHu30BaTh KPacoTy U
COBEpILIEHCTBO OKPYXKAIOUIEro MUpa

— MPHUMEHATh MaTeMaTHYECKHE 3HAaHUS
K HCCIIEIOBAHUIO OKPY>KAIOILETO
MUpa (MOIeTMPOBaHUE PU3MUECKUX
IPOIIECCOB, 3aJaUl SIKOHOMHUKH)




U IIPOM3BECHUN UCKYCCTBA;

— IIPUMEHSATH IPOCTEUIINE
IIpOrpaMMHBIE CPEJCTBA U
3JIEKTPOHHO-KOMMYHUKAILMOHHbIE
CUCTEMBI IIPH PEILICHUN
MaTeMaTUYECKHX 3a/a4;

— T0JIB30BAThCS MPUKIIATHBIMU
IIPOrpaMMaMH U IpOrpaMMaMu
CUMBOJIBHBIX BBIYMCIICHUH IS
MCCIIEIOBAHMS MATEMAaTUYECKUX
00BEKTOB

4. KOHTPOJIb yCIIeBAeMOCTH
4. KoHTpOJIb yCIIeBAEMOCTH

KonTposb ocymiectBisiercss B cOoTBETCTBUU € [lonoxeHueM o
IPOMEKYTOUHOM aTTecTaunu U TekyieM KouTposie MBOY «COIL Nel10» r.
Hedrerorancka

4.1 OueHo4YHbIe MPOLEAYPbI

KonunuectBo
ITepuon KoHTtposibHBIE [IpoBepouHsbie Jlnarnoctuyeckue
paboThl padoThI paboThI
1 rox oOyuenwust 5 20
2 ron o0y4ueHus 5 20
4.2 Buabl pador
KosuecTBo
[lepuon TectoBeie | TBopueckue | [Ipaktrueckue | JlabopaTopHbie Wusie (ykazaTh
paboThI paboThI paboThI paboThI KOHKPETHO)
3auér — 4
1 rox
oByuenHs 6 4 CamocrosTenbHas
Pa6oTa - 6
3auér — 4
2 Tox
oBydenHs 5 4 CamocrosTenbHas
Pabora - 7




