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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyvaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeIHEro o0Iero oopa3oBaHus,
C yu4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA, TMPEABABIIEMBIX K
MaTeMaTH4eCKOMY OO0pa3oBaHUI0, W TpaAulluid pPOCCUIMCKOrOo 00pa3oBaHMs.
Peanmzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHUS M HEMPEpPBIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YYAIOIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs oOywaromuxcsi, QopMupoBaHUs (YHKIMOHAIBHOW MaTEeMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y 00yyaronmxcs
NPABWIBHBIX MPEICTABIEHUNH O CYIHOCTH M MPOUCXOXKIACHUH T€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUs
MAaTEMATUYECKOW HAYKOW SBJIECHHMM M IIPOLECCOB PEATbHOIO MHpPa, MECTE
Tr€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJE pEIICHUS TeOMETPHUECKHX 3a/lad, YMEHHUE BBIIBUTATh W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a7a9 e€CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MESITEIBHOCTH dYeloBeka. OpHEHTAIMs 4YellOBEKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOro ObITHSA, ¢dopma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI yYEOHOM M TPYIOBOH NEATEIBLHOCTH,



ABIISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAXKHBIX KAadyecTB, MOJXTOMY aKTyalbHA
3a7a4a (HOpMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH eATEIHbHOCTH TI0 MHOTUM HaTPaBICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — o0uieo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
UCTIOJB30BaHMUS CHUCTEMAaTHYECKUX TEOMETPHUECKUX 3HAHUH ©  JIeHCTBUH,
crenUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOKEHHUS 00pa30BaHHUS
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmma 1o reoMeTpur Ha ©0a30BOM YpOBHE TMpeJHA3HAYCHA IS
00yJaroIMXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero obpazoBanus. TakuMm oOpa3oM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEerUpUKON TeoOMETpHH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJjiee
riyOOKO, €clii B JajbHEHIeM BO3HMKHET HEOOXOIUMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacThd MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
U U3y4yaTh pa3HbIC SIBICHUS OKPYKAIOIIEro MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAEHAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QITOPUTMAMM  pEIIEHUS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJl¢ PEIICHHS CTePEeOMETPUYECKHX 3ajad M 3a1ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;

e Dpa3BUTHE  MHTEJUIEKTYAJIbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
OoOy4arouuxcs, IO3HABAaTENIbHONM  AKTUBHOCTH,  HCCJIEIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajle €ro u3y4eHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, ¥ ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIMPYET MPOTEKAHWE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTajgbHEHIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METOY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydaluxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajJad Ha
CO3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay Ha  OMNEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B NMIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMECHUN
pacrpenensiercs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSM, HO M 1O rojam
00yYeHUS Ha YPOBHE CpEHEro 00IIero oopa3oBaHUsI.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBOoeHHS pabodeil mporpamMMbl, pacupenenEHHBIM M0 ToJaM OOydYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MNOHSTUSMH U HAaBBIKAMU OCYIIECTBISIIOCH MOCJIEA0OBATENBHO U MOCTYNATEIbHO, C
COOI0/IeHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyJaIOUUXCs, PACHIUpSIS H
yrayOmsist e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenune reometpun orBoautca 2 yaca B Heaemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulelbHble W CKpeluuBaroluecs npsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  IMPOCTPAHCTBE: NApaJUICIbHbIE IIPAMBIE B  IPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY NpPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocreiimive mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; MoCTpPOSHUEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, IIPsAMBIE IapajulelIbHbIE U IMEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAUKYISIPHOCTH IMPSAMOU M IUIOCKOCTH, TeOpeMa O IpsIMOH
NEPIEHAUKYIIAPHON IIIIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXIAY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpOeKUus  (QUIrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  JBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBaHMS MPU3MBL; MpsMas U HAKIOHHAsl MPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIieline] U ero cpoucrsa. [Iupammpa: n-yronmpHas nupamupaa, rpaHd u
OCHOBaHME MUPAMHU/Ibl; OOKOBAs ¥ MOJIHAS IOBEPXHOCTh MUPAMUbL; IPAaBUIbHAS U
yceu€HHas nupamuaa. OJEMEHTbl Mpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKH: MOHATHE NPABWIBHOTO MHOI'OTPAaHHUKA; IIPaBUJIbHAS IPU3MA U
IIPAaBWJIbHAS IMPAaMHJA; NPABUIIbHAs TPEYroJibHAs IHpaMHUIAa W NPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTadJp,
nonexa’ap u uxkocadap. CeuyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IJDIOCKOCTU.  DJEMEHTBl CUMMETPHUM B IHpPaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M MMOBEPXHOCTU MPABWIBHOW MNUPaMUBbI,
TeopemMa o MiIom@aau yceu€HHou mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obpazyroriue UJTMHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKOW TOBEpXHOCTH. [lwnmmHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKOM moBepXxHOCTH. KOHyC: OCHOBaHUE U BepilMHa, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
Bzaumnuoe pacrnonoxenue chepbl U TNIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Tapajuienenunena u ciuencteus u3z He€. OO0BEM HUIUHIpA,
koHyca. O0BEM 11apa u miomaasb chephl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMAMU OJTOOHBIX TEJL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajjeilbHOe OCHOBAHUIO U MPOXOJSINEe Yepe3 BEpUIMHY), CEUEHUS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4ucio. PaznoxeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBUi JAeHCTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amauu B
KOOpJMHATax. YTol MexJ1y Bekropamu. CKalsipHOe NpPOU3BEIEHUE BEKTOPOB.
Borunciienne yriioB MexJy OpsIMBIMH M IJIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO]I IIPU PEILIEHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTATHl OCBOCHHUS TPOTpaMMbl Y4€OHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UIEHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JOCTHIKEHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C TMTPAKTHYECKUM ITPUMEHECHHEM JTOCTHKEHUN HAYKH U IESATEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyYIIIETo.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO YMCHHUS TIPHUMCHSATh MaTeMaTHYCCKHEC 3HAHUSA B
WHTEpECax 3JI0POBOTO M 0€30MMacHOro 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTaHWE, COATAaHCUPOBAHHBIN PEKHUM 3aHATHH H

OT/ABIXA, perynspHas dbuznueckas aKTUBHOCTH); bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccuu U peanu30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM00Opa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUHU TMIPAKTUICCKUX 3a7a9 MAaTEeMAaTHIEeCKOW HAITPABICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHHUE MPUPOTHON M COIUATBLHOM
Cpenpl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpUEHTAaIMel Ha TPUMCHCHHE MaTeMAaTHYCCKMX 3HAHWHA JUIsl PEIICHUsS 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpeabl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXKHBIX TIOCIICJICTBUH JIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBEHHOW TPAaKTUKW, TMOHWMaHHUEM
MaTEMaTUYCCKOM HayKu Kak c(epbl 4YelIOBEYECKOH JIeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS IMPOTPaMMbI Y4eOHOTO IpeaMera
«MatemMaTHKa XapaKTEePU3yIOTCS OBIIJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHBIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCATbHBIMU PeSYISMUBHbIMU OeUCMBULMU.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOUECCO8 00YYAIOWUXCs  (0C80eHUe
Memo0o8  NO3HAHUSL  OKPYJcaowe20  Mupa,  NpuMeHenue  J102U4ecKux,
Uccie008amenbCKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TOHSATUH;  YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHJYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3adayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MPoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIITAHUPOBAHHBIH HKCHEPHUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUIaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnuvie  KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

copmMupo8aHHoCcms CoOYyUanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, AABaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pEelIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYXKIATh IMPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTMIKEHHSI WIM HEIOCTHKECHMS PE3YJIbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNTOCKOCTb.

[TpuMeHSAT, aKCUOMBI CTEPECOMETPUM WM CIICACTBHS W3 HHUX IPU PEIICHUU
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATUSIMHU: MAPAILICITBHOCTh U MEPICHANKYIIPHOCTD MPSMBIX
Y MJIOCKOCTEH.

KnaccudumupoBaTh B3aMHOE PACIOIOKCHHE MPAMBIX M INIOCKOCTCH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TpaHW JBYTPaHHOTO YIJia,
peOpo ABYrpaHHOrO yria; JMHCHHBIM YroJl JIBYTPAHHOTO yTIJia; T'pajJycHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOTPDAHHHMK, BBINYKIBIH W HEBBITYKJIBIHA
MHOTOT'PAaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, TPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (IMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN MapajuieienuIe, Kyo).

KnaccudumumpoBath ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
Kiaaccu(UKay  (BBIMYKJIBIE W HEBBITYKJIbIC MHOTOIPDAHHHUKH; IPaBUIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC TPU3MBI, TTapaJIICIICIIUIIC IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUCHUE MHOTOI'PAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYCHUH, UCTIOIB3YS METOJT CIICIOB.

CtpouTh CeYEHHS MHOTOT'PAHHUKOB METOJOM  CJI€JIOB, BBITIOJHSATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (DHUTYpP: BH
CBepxy, cOOKY, CHH3Y.

Pemrate 3ay1aun Ha HaX0XKJACHUE TEOMETPHUUCCKUX BEIMYUH 110 00pa3iaM Wiu
aNTOpUTMaM, TIPUMCHSS H3BECTHBIC AHAIMTHYECKHE METOJBI IPH PEHICHHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIUBAIOIAMHUCS TTPIMBIMHU.

Pemrate 3ay1aun Ha HaX0XKJICHUE TE€OMETPHUICCKUX BEIIMUMH 110 00pasiaM HIIH
aITOpUTMaM, TIPHUMCHSS H3BECTHBIC AHAIMTHYCCKHE METOJIBI TP PEHICHHH
CTaHJAPTHBIX ~MaTEMAaTHYCCKUX 3a7ad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKpPCIIUBAIONIUMHUCS  TMPSAMBIMH, MEXIy MPAMOM M  IUIOCKOCTBIO, MEKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ MNOpuUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPUH; TIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKax.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEAnoNaraloMx HECKOJIbKO IAaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA pPELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CATyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara ainreopbl; pemarhb
IIPAKTUYECKUE 3a7]a4U, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKAasT  MOBEPXHOCT,
oOpa3yrolue KOHUYECKOI TOBEPXHOCTH, KOHYC; c(heprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
FEOMETPUYECKUX TEJ C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHHSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEll.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[TpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOM3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (AKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpuyYEecKHe 3ajlaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECCKUX BEJIUYHMH 10 00pa3iiaM WK airOpUTMaM, IPUMEHSISI
U3BECTHBIE METO/bI IPU PELICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmeHaT, mpocTeime NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPHUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyalluM W NPUMEHSATh HM3YUYCHHBIE MOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTUYeCKd CHOPMYIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh peaJbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUH U TEOpEM, ammnapara anreOpsl; pemarhb
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneHumiynﬂpHOCTb TIPSIMBIX U 12
TUTOCKOCTEH
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

05.09.2023

IlousTus: MEPECCKAOINECA IIJIOCKOCTH,
nepeCceKaronmecs npsamas U MI10CKOCTb

08.09.2023

IlonsaTHs: NEpECCKAOIMECH IIIIOCKOCTH,
nepeCcCKarommecs npsamas U MmI10CKOCTb

12.09.2023

3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKAX, Ha MPOEKIIMOHHBIX YePTEIKAX.
Bxonnas koHTposbHas paboTa.

15.09.2023

HavaneHbie cBeieHus 0 Kyoe U mupamu/e,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HauanbHble cBefieHns 0 KyOe U nupaMue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

22.09.2023

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI

26.09.2023




CTEPEOMETPHUHM U CIICICTBUS U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

29.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

03.10.2023

10

TTousttiie 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

06.10.2023

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIIUBAIOLIUEC
HpsIMbIE

10.10.2023

12

[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEHN B
[IPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIC B
MIPOCTPAHCTBE; MapajIeIbHOCTDh TPEX
MIPSIMBIX

13.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTBe: [lapannenbHOCTh IPSAMOil 1
MJI0CKOCTH

17.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

20.10.2023

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

24.10.2023

16

Yroa Mex Iy IpsIMbIMU B IPOCTPAaHCTBE

27.10.2023

17

[TapanienbHOCTh MIIOCKOCTEN:




mapaJljICJIbHBIC IIJIOCKOCTU

07.11.2023

18 CBoiicTBa mapaJieIbHBIX TUIOCKOCTEH 10.11.2023
19 [Toctpoenue ceuenmii 14.11.2023
20 [TocTpoenue ceueHwmit 17.11.2023
Kontponsnas padota o teme "IIpsimbie u
21 IJIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHoclib HI:I:SIMI)IX U IJI0CKOCTEH" 21.11.2023
[lepneHMKyYISIPHOCTD NPAMOU U
22 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B 94.11.2023
MIPOCTPAHCTBE
23 [Ipsimbie mapanienbHbie U
MePIEHIUKYIISIPHBIC K TUTOCKOCTH 28.11.2023
24 [Ipsimble mapasienbHble U
MePIEHIUKYIISIPHBIE K TTIOCKOCTH 01.12.2023
o5 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U
IJI0CKOCTH 05.12.2023
[Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI
26 Ha TUJIOCKOCTH: TeTpadIp, KyO, 08.12.2023
napasuiesienumnes
97 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U
MIJIOCKOCTH 12.12.2023
28 Teopema 0 IpsAMO¥ NEPIIEHIUKYIIAPHON
MJIOCKOCTH 15.12.2023
29 Teopema 0 psIMOM NEPIIEHIUKYIIAPHON
miockoctu. KontponeHas padora 3a 1 19.12.2023




HOJIyrOJIUeE.

30

Teopema 0 psIMOM IEPIIEHUKYIIAPHON

IIJIOCKOCTH

22.12.2023

31

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOM JI0 INIOCKOCTH

26.12.2023

32

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

29.12.2023

33

[lepnieHauKyIsip ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

09.01.2024

34

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TIIOCKOCTH

12.01.2024

35

VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY
MPSIMOM U TIOCKOCTBIO

16.01.2024

36

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JIBYTPAHHOTO yTiia

19.01.2024

37

JIByrpaHHbIN yroJi, TMHEHHBIN yromi
JBYIPaHHOTO yria

23.01.2024

38

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

26.01.2024

39

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

30.01.2024

40

[lepneHIMKyYIAPHOCTD MJIOCKOCTEH:




MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

02.02.2024

41

Teopema o TpEX nepHeHANKYIApax

06.02.2024

42

Teopema o TpEX nepneHANKyIApax

09.02.2024

43

Teopema o TpEX nepHeHANKyYIApax

13.02.2024

44

KonTtponsHas pabota no remam
"[leprieHIMKYASAPHOCTD IPSIMBIX U
IJI0CKOCTEN" U "YTIIbI MEX Y IPSIMBIMHA U
m1ocKocTsaMu"

16.02.2024

45

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA, BHIITYKJIbIE U
HEBBINYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa

20.02.2024

46

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTH
TIPU3MBI

23.02.2024

47

[Mapannenenunen, npsIMOYTOJIbHBIN
napaJuieNienumne/ U ero CBoiicTea

27.02.2024

48

[Mupamuaa: N-yrojipHas nupamMua, rpaHu
U OCHOBaHHWE MUPaMU[Ibl; OOKOBas U
MIOJIHASI TOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHAS U YCEUEHHAs MUpaMuia

01.03.2024

49

HpaBI/IJ'ILHHe MHOT'OT'paHHUKH: IOHATUC
MPpaBHUJIbHOTO MHOTOI'PAHHUKA,

05.03.2024




IIpaBUJIbHAS NIPU3MaA U NIPABUIIbHAS
MIAPAaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpaMu/ia u NpaBUIIbHBIA TETpasap; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOI'PaHHUKaX: OKTa3p, NOJAEKa’Ap U
UKOCAdP.

08.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOUYKH, MIPSAMOM, INIOCKOCTH.
DJIeMEHTHl CHMMETPHUH B ITpaMUax,
napajuieJenuIe ax, MpaBuiIbHbIX
MHOTOTpaHHUKAX

12.03.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
pé06pa, TuaroHau, yribl

15.03.2024

53

[Tmomaabe 60KOBOY MOBEPXHOCTH M MOJTHOM
MOBEPXHOCTHU MPSIMON IPU3MBI, IJIOIIATh
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMON IPU3MBI

19.03.2024

54

[Tnomanps 60KOBOY TOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOM MUPAMHUIBI,
TeopeMa O IJIOMAIu OOKOBOM
MOBEPXHOCTU YCEYEHHOU MUPAMHU/IBI

22.03.2024

55

KonTposnpHas paboTa o teme
"MHororpaHHuKu"

05.04.2024

56

ITousarue 00 00BEME

09.04.2024

57

O0BEM TUpaMHUIBI

12.04.2024

58

O0BEM TUpaMHuIBI




16.04.2024

59 OO0BEM TTUpaMHUIBI 10.04.2024
60 OO0BEM TTUpaMHUJIBI 93.04.2024
61 O0BEM TPU3MBI 96.04.2024
62 O0BEM TPU3MBI 30.04.2024
63 O0BEM TTpU3MBI 03.05.2024
64 KonTtponbHas padota o teme "OO0bEMBI
MHOTOTPaHHUKOB" 10.05.2024
[ToBTOpEeHME, 0000IIIEHNE CHCTEeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceuenmii B 14.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUM. Beryucienue paccTosaHM: MEXK Iy
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 17.05.2024
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEIMBAIOIIUMHUCS TPSIMBIMU
67 Htoroas koHTpoJbHas paboTa 07.05.2024
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHUH. BeIYKCIIEHHE YITI0B: MEXIY
68 CKPEIIHUBAIOIIUMHUCS TIPSIMBIMU, MEXKTY 91.05.2024

HpHMOfI H INIOCKOCTBIO, IBYT'PAHHBIX
YIJIOB, YIUJIOB MCKAY IIJIOCKOCTAMU




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh [IMJIMHIPUYCCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIa s OOKOBOM U ITOJIHOU
MTOBEPXHOCTHU

N306pakeHue HMIMHAPA HA IOCKOCTH.
Pa3Béprka nununapa. Cedenus

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WM NIEPIEHAUKYIISPHOM OCH LIWJINHAPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IO s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, IMapaJIICITBHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

1 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O6bEM 1mapa u mIomaas cQepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEH, 00bEMAMHU MTOJOOHBIX TE

17 KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTAaHapHbIM BeKTOpaMm. [IpaBuiio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢urypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 CUCTeMaTH3aIlys 3HaHUH. 3a1a4n 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEeHUE, 0600IIEHNE 1 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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