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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yudeOHOro kypca «Il'eomerpusi» 0a30BOr0 YpOBHS st
obydaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHOBe DeepanbHOTO TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAApTa CPEAHEro OO0IIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUMA, MPEABSIBISIEMBIX K MAaTEMAaTHIECKOMY OOpa30BaHUIO, U TPATUIIAN
poccuiickoro oOpa3oBaHus. Peammsamms mporpamMmbl  00ecriedMBacT  OBJIIAJACHHE
KIIOYCBBIMA ~ KOMIICTCHIIMSIMHA, COCTaBISIONIMMH  OCHOBY JIJII  CAMOPa3BUTHUS |
HETPEePBIBHOTO  00pa30BaHUs, IICJIOCTHOCTh  OOIICKYJIbTypHOTO, JUYHOCTHOTO W
MMO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIIHXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CpPEIHEro olumiero oopazoBaHUs
00yCJIOBJIEHA MMPAKTUYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U MPEAMETHBIX PE3YJIbTaTOB
oOydeHusT TEOMETPUU B HANPABIECHUU JIMYHOCTHOIO Pa3BUTHS  OOyYaroIIMXCs,
(dopMHpoBaHUa (PYHKIMOHAIBHOM MAaTeMaTUYECKOW TPAMOTHOCTH, HM3YyYEHHUs APYTHX
y4eOHbIX JAUCUMIUIMH. Pa3Buthe y 0Oydaromuxcsi NpaBWIbHBIX MPEACTABICHUM O
CYLIHOCTU U IPOUCXOXKIECHUU T€OMETPUUYECKUX aOCTpaKUUil, COOTHOIIEHUU PEAILHOTO U
UJCAIBHOIO, XapaKTEpPEe OTPaKCHUSI MATEMaTUYECKOM HAyKOW SIBJICHUM M IPOLECCOB
peasbHOr0 MHUpa, MECTe€ TE€OMETPUM B CHCTEME HAyK U pOJIM MaTeMaTH4eCKOro
MOJEJIMPOBAHUSI B HAYYHOM IIO3HAHMM U B NPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOIO0 MHMPOBO33PEHHUS yYAIIUXCSA, a TaKK€ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX MJIs
aJlanTalii B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBasieTcst OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro 0OIIero
oOpa3oBaHMs, TaK Kak oOOecleurBaeT BO3MOXXHOCTh M3YyUYEHHUS KakK JUCLUIUIMH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe  MblLIUIEHHE, (QOpMUPYEMOE€ MpU  H3YYEHUH  OOydaroIUMUCS
NOHATUIUHBIX OCHOB T€OMETPUH M IOCTPOEHUU LEMOYKH JIOTHYECKUX YTBEPKICHUHN B X0/1€
peuIeHus] TEOMETPUYECKHMX 3aJad, YMEHHME BBIIBUIAaTb M OINPOBEPraTh T'UIIOTE3BI
HEMOCPEICTBEHHO HMCIOJIb3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOTO IIMKJA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B IMPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0JacTax NeATeNbHOCTH 4esnoBeka. OpueHTalus 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HE00XOAMMOE YCJIOBHE €ro COLHMAIbHOrO ObITHA, (pOopMa OTpa)KEHUs OKPYKAIOIIETro
MHUpa, YCIOBUE YCHEIIHOrO MO3HAHUSI U aKTUBHOTO MpeoOpa3oBaHMs ACHUCTBUTEIBHOCTH.
OnepupoBaHi€ MPOCTPAHCTBEHHBIMU 00Opa3zaMu OOBEAMHSET pa3HbIe BHUALI YUECOHOU U
TPYAOBOM JEATEIbHOCTH, SBJSETCS OAHMM U3 MNPO(PECCHOHAIBHO BaXKHBIX KauecTs,
MO3TOMY aKTyajibHa 3ajada (opMHUpOBaHHMS Yy OOYydYarOIUXCs MPOCTPAHCTBEHHOTO



MBIIJICHHUS] KaK Pa3sHOBHIHOCTU OOPa3HOTO MBIIUIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTUYECKON ASSITEIbHOCTH M0 MHOTUM HAIPaBIICHUSM.

Llens ocBoeHus mporpammbl ydueOHOro kypca «I['eomerpusi» Ha 0a30BOM ypOBHE
o0yueHuss — o01ieodpa3oBaTeIbHOEC U OOIIEKYJIBTYPHOE pa3BUTHE OOyYaIOIIMXCS 4depe3
o0OecrieueHWEe BO3MOXKHOCTU MPUOOpPETEHUsST ¢  MCIOJIb30BAaHUS CHUCTEMATHYECKHX
reOMETPUUYECKUX 3HAHUM W JEUCTBUH, CHeUU(DUUHBIX TEOMETPUH, BO3MOKHOCTHU
YCHENIHOTO TMPOJOJDKEHHsST 00pa3oBaHUsl MO CHEUUATbHOCTSM, HE CBA3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM F€OMETPHHU.

[Iporpamma o reomeTpun Ha 0a30BOM YpOBHE Mpe/IHA3HA4Y€HA JJisi 00ydYaroluxcs
CpelHEe! IIKOJIbl, HE UCIBITHIBABIIMX 3HAUYMUTEIBHBIX 3aTPYJAHEHUN HA YPOBHE OCHOBHOT'O
obmero oOpaszoBaHusi. Takum oOpa3om, oOyuaromniuecs Ha 0a30BOM YPOBHE JOJKHBI
OCBOUTH OOIME MaTeMaTHYECKHE yMEHHsI, CBS3aHHBIE CO CHEIU(PUKON TECOMETPHUH U
HEOOXOAMMBbIE Ul JKM3HU B COBPEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOKHOCTb W3YYUTh TI'€OMETpHUIO Oosiee TiyOOKO, €CiM B JaJIbHEHIIEM BO3HHUKHET
HE0OXOAMMOCTb B T€OMETPUUECKUX 3HAHUSAX B IPO(HECCUOHATBHOM IEATETbHOCTH.

JlocTkeHne  1eAM  OCBOEHUs  IporpaMMbl  OOECIEYMBAETCS  PEIICHUEM
COOTBETCTBYIOIUX 3adad. [IpropureTHpIME 3aauaMu ocBoeHUs Kypca «I'eomerpun» Ha
6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMupoBaHUE MPEACTABICHHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPHI U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMmHpoBaHHE TMPEACTABICHUS O MHOTOTPAHHHKAX M Telax BpalleHUs KaK O
BOKHEUIITMX MATEMaTUYECKUX MOJEISAX, MO3BOJISIONIUX OIMHUCHIBATH M U3y4aTh
pa3HbIe SBIICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHuE YMEHHS paCIO3HABATH HA YEPTEkKaAX, MOJIEISIX U B pEaIbHOM MHUPE
MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAQJICHME METOJAMM pEIICHMs 3aJad Ha IOCTPOCHUS Ha H300pAKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOTPaHHUKAX
Y TeJIaxX BpaIeHUS U MX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHUE aJTOPUTMaMU PEUICHHUs OCHOBHBIX THUIOB 3am1ad; (HOpPMHUPOBAHHE
YMEHUSI TIPOBOJUTH HECJIOXKHBIE JOKA3aTeJIbHbIE PACCYXKACHUS B XOJAE pEUICHUS
CTEepEOMETPUUECKHUX 3a/]1a4 U 33]1a4 C MPAKTUUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE WHTEIUICKTYAJbHBIX M TBOPUYECKUX CIOCOOHOCTEW OO0ydYarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, HCCJICNIOBATEIbCKUX YMEHHH, KPUTHUIHOCTH
MBIIIJICHUS;

e (QopmupoBanue (yHKIHMOHATBLHONM TPAMOTHOCTH, PEJIEBAHTHONW T'€OMETPUHU:
YMEHUE pacIliO3HaBaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peajbHBIX JKU3HEHHBIX CUTYAIUSX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,



(dbopMyIMpOBaTh MX Ha S3BIKE TEOMETPUU U CO37]aBaTh T€OMETPUUYECKHUE MOIEIIH,
MIPUMEHSTh OCBOCHHBIM T'€OMETPUYECKUN ammapar [Jis PEeIIeHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPOPETUPOBATH U OICHUBATh IOJYYEHHBIE
pe3yIbTaThI.

OTAMYUTENbHOM OCOOEGHHOCTBIO TMPOTPaMMbl  SIBJISIETCS  BKJIIOYEHHE B  KypC
CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3aJad, pellaeMbIX Ha YPOBHE WHTYUTHUBHOTO
MO3HAHUS, W ONpPENENEHHBIM O00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHHS, CTUMYJIUPYET
OpPOTEKaHHWE WMHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET K JaJIbHEUIIEMY W3YYCHHIO
npeaMera.

[Ipennourenue OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOJYy OOY4Y€HHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEl OCHOBE UyBCTBEHHOCTbH MPEAMETHO-TIPAKTUYECKOMN
NEATENIbHOCTU. Pa3BUTHME MNPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy Y4alllUXci B Kypce
CTEPEOMETPUU MPOBOAUTCSA 3a CUET PELICHMS 3a/ad Ha CO3[JaHHE MPOCTPAHCTBEHHBIX
00pa3oB U 3ajlad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpasa
MPOBOJIUTCA C ONOPOM HA HAIJSAIHOCTh, a ONEPUPOBAHHE O0Opa3OM — B YCIOBUAX
OTBJICUEHUS OT HATJISHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO CO/IEPKAHUS.

OcHoBHBIE copaepkarenbHble JduHUKA Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «[IpsiMple W IUIOCKOCTH B TMpocTpaHCTBe», «Tema BpamieHus»,
«BeKkTopsl M KOOpAMHATBL B NPOCTpaHCTBE». DOPMUPOBAHHE JIOTHYECKUX YMEHHUMU
pacupenesnsercsa He TOJIBKO MO COAEPKATENbHBIM JIMHHUSIM, HO W MO rojgaM oOy4YeHUsl Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

Copepxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpamMMbl, pacrpeAci€HHBIM IO ToJlaM O0y4YeHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, YTOObI OBJIAJICHUE T€OMETPUUECKUMU MOHATUSMUA U HABBIKAMHU OCYIIECTBIISLIIOCH
MOCJIEIOBATEIbHO M MOCTYMNAaTeNbHO, C COONIOAEHUEM NpPHUHIMIA MPEEeMCTBEHHOCTH,
9YTOOBI HOBBIC 3HAHHS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY T'€OMETPHUUYECKUX IPEICTaBICHUN
00yJaronmxcsi, paciupsisi ¥ yriryossist €€, 00pas3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reomerpun orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Henemo
B 11 kyacce, Bcero 3a JiBa roga oO0yuenus - 102 y4eOHBIX yaca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsmMas, IUIOCKOCTh, ITPOCTPAHCTBO.
[TonsTe 00 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKArOIIHEcs,
MapajulesIbHble U CKPEIIMBAOIIMEC NpsAMbIe. [lapamienbHOCTh IPSMBIX U IIOCKOCTEH B
IPOCTPAHCTBE: MAPAJUICIBHBIE MIPSAMBIE B MPOCTPAHCTBE; MMAPAILUICIBHOCTh TPEX MPAMBIX;
[1apaJuIeIbHOCTh IPSIMOM M IUIOCKOCTH. YTJbI C COHAIIPaBICHHBIMU CTOPOHAMM; YTIOJ
MEKJy MpsSMBIMM B TIIPOCTpaHCTBE. llapamienbHOCTh IUIOCKOCTEH: NapaJUIeIbHBIE
IJIOCKOCTH; CBOWCTBA MapaJUIEIbHBIX IUIOCKOCTEeW. IIpocTedimme npoCTpaHCTBEHHBIE
(uUrypsl Ha MJIOCKOCTH: TETPA3AP, KyO, MapauieenuIe/l; MOCTPOEHUE CEUEHHM.

IleprieHIUKYIAPHOCTh INPAMOM M IIOCKOCTH: IEPIEHIUKYJISIPHBIE IIPsSMbIE B
IIPOCTPAHCTBE, NPAMBIC MApPAJUICIAbHBIE M NEPIEHAUKYIAPHBIE K IUIOCKOCTH, NPU3HAK
MIEPIICHIUKYJSIPHOCTH TMPSMOW M IIJIOCKOCTH, TEOpEMa O NPSIMOM NEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYTPAaHHBIN
yroJl, JMAHEVHBIN yroJl ABYIPaHHOIrO yria. [lepneHaukyasp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSIHME OT MPSIMOM /0 IJIOCKOCTH, MPOEKIus (Urypel Ha
IJIOCKOCTh. [lepreHIUKyISIPHOCTh IUIOCKOCTEM: NPU3HAK IEPIEHAMKYISPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHOrorpaHHUKH

IloHATHE MHOIOrpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBIIIYKIIBIE U
HEBBIIIYKJIBIE MHOI'OTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosbHas mnmpusma;
IPaHM M OCHOBAHUS TMPU3MBI, MpsAMass M HAKJIOHHAs NpPU3MBbI; OOKOBask M TOJHAas
IIOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsAMOYTOJBHBIA MapajuleNeNUNE] W €ro
cBoiicTBa. [lupamupaa: N-yrosipHas nupamuia, rpaHd U OCHOBAHHME MUPAMUIbL, OOKOBas U
[OJIHAs TOBEPXHOCTh NHUPAMUIBI; IPAaBHUJIbHAs1 M YCEUEHHAs NHpaMuAd. OJIEMEHTHI
nmpu3mMbl U nupamuibl. [IpaBuibHbIE  MHOTOIPAaHHMKM: IIOHATHE  IPABUWIBHOTO
MHOT'OTPaHHHUKA; PAaBWIbHAS NPU3Ma U MPABUIIbHAA MUPAMUIA; IPABUIbHAS TPEYTOJIbHAs
nupaMuza M OpaBWIbHBIA  TeTpasap; KyO. IlpencraBieHue o  MpaBUIIBHBIX
MHOTOIPAaHHHMKAX: OKTa’p, NOAEKa3ap U ukoca’ap. CedeHuss Ipu3Mbl U IUPAMUABI.

CummeTpurs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, TPSIMOi1, INIOCKOCTH.
DneMEeHThl CHMMETPHUH B IMPAMHUJIAX, TapalIeIenuIeax, MPaBUIbHbIX MHOTOIPAaHHHUKAX.

Bbluucienue 3J€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribel. [lmomans
OOKOBOI MOBEPXHOCTU M TMOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI, TUIONIAJb OCHOBaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTU TpsiMOi Tpu3Mbl. [lmomans 60KOBOM MOBEPXHOCTH U



MOBEPXHOCTU TMPABWIBHOW MHUpPAMHUABI, TE€OpeMa O IUIOMAAN YCEYEHHONW NHUpaMUIbI.
[Tonstre 06 06bEMe. OOBEM MUPaMUIBI, TPU3MBI.

[TonoOHbIe Tena B npocTpancTBe. COOTHOMIEHUST MEXTy IJIOIAAIMU IOBEPXHOCTEM,
00BbéMaMu TTOOOOHBIX TEIL.

11 KITACC

TeJia BpaleHus

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yloliue MUIMHAPUYECKON MOBEPXHOCTH, OCh
UMWJIUHAPUYECKON TOBEpXHOCTH. LlMmumHap: ocHOBaHMS W OOKOBasi MOBEPXHOCT,
oOpa3yrolas 1 och; IJIOLAaAb OOKOBOW U MOJHON OBEPXHOCTH.

Konunueckas moBepxHOCTb, 00pa3yIole KOHUYECKONW MOBEPXHOCTH, OCh U BEPILKHA
KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME U BepllnHa, 00pa3yromias U 0Ch; IUIOMIA/Ib
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yIollue U BbICOTA; OCHOBAHUS
1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMaMeTp; IMIIOIIA b NOBEPXHOCTH cdepbl. B3anmuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TuIommaas chepsl.

N300pakeHue Tes BpalleHUs Ha INIOCKOCTH. Pa3BEpTKa IIMIIMH]Ipa U KOHYCA.

KomOunHanuu ten BpaleHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHMK, OMIMCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOTPAHHUK, WIH TEJIO BpallleHusl.

ITonsatue 060 oO0bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajuienenunena v cieActBus u3 He€. OO0BbEM LMIMHIpPA, KOHYca.
OO6BEM mapa u miomaab cepsol.

[TogoOHbIe Tena B npocTpancTBe. COOTHOUIEHUSI MEXTY TJIOIIASIMU MTOBEPXHOCTEM,
00bEMamMM MOAOOHBIX TEJ.

Ceuenust mwiMHApa (MapajijielibHO U MEPIEHIUKYJSIPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEPILUNHY ), CEUCHHUS 1apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miockocth M B mpocTpaHcTBe. CIOXKEHHWE U BBIUUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHCIO. PasnokeHwe BeKTopa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. lIpaBwio mapamnenenunena. Pemienuwe 3amad, CBS3aHHBIX C MPUMEHEHUEM
IIpaBWI ACUCTBUU C BEKTOpaMmu. IIpsAmoyroipHas cucreMa KOOPAUMHAT B MHPOCTPAHCTBE.
Koopaunater Bektopa. Ilpocrelimme 3amaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOPaMHU.
CkansipHO€ TNpPOM3BEIECHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXIy MPSAMBIMU U

ITOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METO/I PU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.
INJIAHUPYEMBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATBI



JIndHOCTHBIE  PE3yNbTaThl  OCBOEHHUS  MPOTPaMMBI  y4eOHOro  mpeaMera
«MaTteMaTHka» XapakTepU3yIOTCs:

I'pa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK OOyYarolmerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIeCcTBa, MPEACTaBICHUEM O MaTeMaTHUYECKHX
OCHOBaX (h)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUU, TPOILETYP TPaKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM B3aMMOJICUCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUSIMU U HA3HAUCHUEM.

IIaTpuoTn4eckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON TI'pakIaHCKOW WIECHTUYHOCTH, YBAXKEHHS K
MPOIUIOMY U HACTOSIIIIEMY POCCUHCKOM MaTEMaTHKU, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHKCHUAM POCCUUCKHX MATEMaTUKOB M POCCUUMCKOM MaTEMaTHYECKOM IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTHXKCHHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JYXOBHBIX ILIEHHOCTEW POCCHUIMCKOro Hapoaa; CcPOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ATHUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HAyKHW M JIEATEIbHOCTBIO YYEHOT0; OCO3HAHUEM JUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKJIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEHICHUN, PacCyXJACHUMN; BOCTPUMUMYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MAaTEMAaTHYECKHE 3HAHHUS B HHTEpecax
310pOBOTO M 0Oe3omacHOTO oOpasza »KW3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
30POBbIO  (30pOBOE MHUTaHWE, COAJTaHCUPOBAHHBIM pPEXKUM 3aHATUM U  OTHAbIXA,
perynsipHas ¢pu3nuecKkasi akTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHITHIX
CIIOPTUBHO-03JI0POBUTEIIBHON €SI TENBHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpPYZdy, OCO3HAHMEM IIEHHOCTH TPYAOJIO0Us; HMHTEPECOM K
paznuyHbIM cpepaM mpodecCHOHANBHOMN 1eATeIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U e
MPWIOKEHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccuu u
peann30BbIBATh COOCTBEHHBIC KU3HECHHBIE IIJIAHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K
MaTeMaTH4eCKOMy OOpa30BaHUI0 M CaMOOOpPa30BaHUIO HA TPOTSHKEHWU BCEH KU3HU,
TOTOBHOCTBIO K aKTMBHOMY YYacCTHUIO B PEIICHUU MPAKTUUYECKUX 3a7ad MaTeMaTUYeCKOU
HaIpaBJICHHOCTH.

JKOJIOrnYecKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO SKOJIOTUUECKON KYJIbTYPhl, TOHUMAHUEM BJIMSIHUS COIIHAIBHO-
SKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE MIPUPOIHON U COIMATILHOM CpeJibl, OCO3HAHUEM



r100ambHOTO  XapakTepa 3KOJOTHYECKHX MpoOJieM; OpHEHTAlMed Ha NpPUMEHEHHUE
MaTEeMaTHUECKUX 3HAHWM i1 pelleHusl 3axad B o0JacTh OKpY)KaloIIed Ccpemsl,
TUTAHUPOBAHMSI TOCTYNKOB M OLEHKA UX BO3MOXKHBIX IOCIEACTBUHI ISl OKPY>KaIomIei
CpEIbl.

ILleHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOM MPaKTUKU, MOHUMAaHUEM MaTEMaTHUYECKONW HayKu Kak
cdepbl YeIOBEUECKON NIeATENbHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTU JJISl Pa3BUTHS
UBWIN3AIMM; OBJIAJICHUEM S3BIKOM MAaTEeMAaTHMKM W MaTeMaTU4YeCKON KyJIbTYpoW Kak
CPEICTBOM  MO3HAHHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBISATh  NPOEKTHYIO U
HCCIIEIOBATENBCKYIO A TEIbHOCTh MHANBUAYATIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE  pE3yJIbTaThl  OCBOEHUS NPOrpaMmbl  yd4eOHOTO MpeaMera
«MaremaTuka» XapakTEpPU3yIOTCS OBJIAJICHUEM YHHUBEPCAIBHBIMU HO3ZHABAMETbHBIMU
OelicmeUuUsMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OClUCMBUAMU, VHUBEPCANbHBIMU
DPe2YAAMUBHBIMU OCUCMBUAMU.

1) Vhusepcanvuvie no3naseamenwvhwvle Oelicmsus, obecneuusarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NpOYeccos obyyarowuxcs (oceoenue Memooo8 HNO3HAHUSL
OKpYHCaAIOUie2co Mupa, NpuMeHeHue J02U4ecKUx, UCCie008amenbCkKux onepayull, yMeHuul
pabomams ¢ ungpopmayueii).

ba3oBble jornueckue aeiicTBUA:

e BBIBISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHH, OTHOIIEHUH MEXIy MNOHATHIMH; (HOPMYIHPOBATH
oTpesieNieHUs! OHATUMN; YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KilacCU(pUKaLUY,
OCHOBaHMS 1J1s1 0000IIEHUS U CPAaBHEHM S, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

e BOCIIPUHUMATb, bopMyIupoBaThH u npeoOpa3oBbIBaTh CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE,

e BBIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3M U NPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; Mpeajaratb KpUTEPUU ISl
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e Jle7aTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUI, YMO3AKIFOUEHHH 110 aHAJIOTUH;

e IIPOBOJUTH CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHHM
(IpsiMBIE 1 OT MPOTUBHOTO), BBICTPAUBATh apI'yMEHTALIUIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

e BBIOMpaTh cIOCOO pelieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbHIOMpaTh Haubonee NOAXOMAMMNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).



Ba3oBblie ucciieqoBareLCKHe 1elCTBUA:

UCIIOJIB30BaTh BONPOCHI KAK HCCIEAOBATEIIbCKUM HHCTPYMEHT IIO3HAHMS;
dopMynmupoBaTh  BOMPOCHl,  (PUKCUPYIOLUIME  MPOTUBOpEYUE,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH THIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIM 3KCHEPUMEHT, MCCIEIOBAHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;
CaMOCTOSTENbHO (POopMyJIHpoBaTh OO0OOIIEHUST U BBIBOJABI [0 pe3yjibTaTam
NPOBEIEHHOTO  HAONIONCHMS, HUCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh
MOJTYUYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE INIpoLEecca, a TakXKe BbIIBUTATh
IPEINOJI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

2)

BBIBIIATh Je(UUNATHI HHPOPMALMM, AAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a/1a4u;
BBIOMpPATh MH(GOPMALMIO W3 HCTOYHHKOB PAa3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATh HMH(OPMALMIO PA3NUYHBIX BHUIOB U
(dopM npeacTaBieHUs;
CTPYKTYpUPOBaThb HH(OpMALUIO, NPEICTAaBIATh €€ B pa3MYHBIX (opMax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHMBATh HAAEKHOCTh MH(POPMAIUHU [0 CaMOCTOSATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvhnvie KOMMYHUKAMUGHblE oeticmeusl, obecneuusarom

chopMUpoOBaAHHOCHb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
LeJssMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOK TOYKY 3pEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs MO XOAY PEUICHUsS 3aJayH,
KOMMEHTUPOBATH MMOJTYYECHHBIN PE3yJIbTaT;

B XO0/€ OOCYXJEHMs 3aJlaBaThb BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBbI,
npo0OsieMbl, pelraeMoi 3ajaud, BbICKA3bIBaTh HJEW, HAlleIEHHbIE Ha MOMCK
pELIEHNs; COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH JPYTMX YYaCTHHKOB
auanora, oOHapy»uBaTh pa3iudyve U CXOJICTBO MO3UIMUMN; B KOPPEKTHOU (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJNbTAThl PEIIEHUS 3aJadyd, HKCIEPUMEHTa, HCCIEAOBaHUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHuvecTBo:



MOHMMATh W MCIHOJIb30BATh MPEUMYIIECTBA KOMAaHJHON W WHAWBUIYaJIbHON
paboThl TIpH pENICHWH Y4YeOHBIX 3a7ad4; NPUHUMATh I€Jh COBMECTHOMN
NEeATEIBbHOCTH, TUIAHUPOBATh OPTaHW3AIMI0 COBMECTHOW pabOTHI, pacmpeneisiTh
BUJBI pabOT, JIOTOBApUBATHCS, OOCYXKIaTh MpOIECC M pe3yJbTaT padoThl;
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax padoTel (0OCYyXkIaeHUS, OOMEH MHCHHUIA,
«MO3TOBBIE IITYPMB» ¥ WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YICHAMH KOMAaHbI, OLICHUBAThH
KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuusepcanvuvie pecynsamuenwvie Oeticmsus, odecneuusarom @GopMuposaHue
CMBLCIOBLIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTABJISITH IJIaH, AITOPUTM PEUIEHUS 3a]1a4M, BBIOUPATh CLIOCOO pEeLIEHUs C
Y4ETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpMAUK.

CaMOKOHTPOJIBb:

BJIQJICTh HABBIKAMM TO3HABATENbHON pedIeKCHM KaK OCO3HAHUSI COBEPIIACMBIX
JIEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOaAMU
CaMONpPOBEPKH,  CAMOKOHTPOJA  Tpolecca W pe3yjbTara  PElICHUs
MaTeMaTUYECKOM 3a4auH;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PEIICHUW 33]1a4H,
BHOCUTBH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSM, OOBIACHSITH MPUYHUHBI
JOCTUKEHUS WU HEAOCTHKEHUS PE3YIbTAaTOB JACATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath MOHIATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.
[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBHAS W3 HHUX TMPU PELIICHUU

IrCOMCTPHUUCCKHUX 3aaa4y.
OHCpI/IpOBaTB MOHATHUAMU: MAPAJICIbHOCTE W INCPICHIAUKYIIAPHOCTL IIPAMBIX M

IIJIOCKOCTEM.
KiaccupumupoBaTh  B3aMHOE  PACIOIOKEHHE TMPSIMBIX M INIOCKOCTEH B

MIPOCTPAHCTBE.



OnepupoBaTh MOHATHAMH: JBYTPAaHHBIM yToJ, TPaHU [BYIPAHHOTO yria, pedpo
JNBYIPAHHOTO YIUIa; JIMHEWHBIM yTOJ JIBYIPAaHHOTO YIJia; T'pagyCHas Mepa JIBYTPAaHHOIO
yria.

OnepupoBarb  NOHATHUSAMHU:  MHOTOIPAHHHK,  BBIIYKIBIM W HEBBITYKJIBII
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh  OCHOBHBIE  BHJABl ~ MHOTOTPAHHUKOB  (IUpaMuaa;  MpPU3MA,
MPSAMOYTOJIBHBIN NapaJljiesienunesn, Kyo).

KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHHUS JUId KJacCU(pUKALUU
(BBINYKJIbIE M HEBBIIYKJIbIE MHOTOTPAaHHUKH; MPAaBUIbHbIE MHOIOTPAHHUKH; IpPSIMbIE U
HaKJIOHHBIE NTPU3MBI, NapaJIJIeNICITUIIEAb] ).

OneprpoBaTh NOHATUAMHU: CEKYLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TIOCTPOCHUSI CEUEHUM, UCTIOIBb3YSI METOJ CJIC/IOB.

CrpouTh ceueHuss MHOTOTPAHHHUKOB METOJIOM CJIENIOB, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXAEHUE TIEOMETPUYECKHX BEIMYMH MO 00pa3lam HIH
aNropuT™Mam, MPUMEHSISI U3BECTHBIE aHATMTHYECKUE METOJIbI MPU PEIICHUH CTAHIAPTHBIX
MaTE€MaTUYECKHX 33/1a4 Ha BBIUMCIIECHUE PACCTOSIHUI MEXAY IBYMs TOYKaMH, OT TOUYKH 10
OPSIMOM, OT TOYKH JI0 TNTIOCKOCTH, MEXK]Ty CKPEIMBAIOIUMUCS MTPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJACHHE TEOMETPUUYECKMX BEIMYMH MO o0paslaM Wid
aNropuT™Mam, MPUMEHSISI U3BECTHBIE aHATMTHYECKUE METOJIbI MPU PEIICHUH CTAHIAPTHBIX
MaTeMaTUYECKUX 3aJlad Ha BBIYMCICHHUE YIJIOB MEXKIY CKPEUIMBAIOMIMMUCS MNPSIMBIMH,
MEXAY MPSAMOM U INTIOCKOCTBI0, MEXKY IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IJIOLIAAM TOBEPXHOCTEM MHOIOTPAHHUKOB (MpHU3Ma,
nupaMuja) ¢ MNpUMEHEHHEM (QOpMYyJl; BBIUUCIATH COOTHOLICHMS] MEXIY IJIOLIAAsIMU
MOBEPXHOCTEN, 00BEMaMU MOOOHBIX MHOTOIPAHHHUKOB.

OneprpoBaTh MOHATHSIMHU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTH
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb,  mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh  HMH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, MNPEICTABICHHYI0 Ha 4YepTexax u
pUCYHKaX.

[IpumeHnsaTh reomeTpuyeckre QakTbl A PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJIATA0IIMX HECKOJIBKO IIAroB PELIEHUs, €CIU YCIOBUS INMPUMEHEHUs 3a/JaHbl B
sBHOU popme.

[IpumensTh IIPOCTEUIIINE [IpOrpaMMHBIE cpencraa 51 DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBoAUTE NpUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHbIE 3HaHUS HA NPAKTUKE: aHAJU3UPOBATh PEaJbHbIE CUTyaluu
U TPUMEHATh W3YYEHHBIE TOHATHS B TMPOILIECCE IOKMCKA pELIEHUS MaTeMaTH4YEeCKU



chopMyIMpPOBaHHON MpPOOJEMBI, MOJEIUPOBATh pEalbHbIE CUTyallMd Ha SI3bIKE
r€OMETPUH, HCCIEA0BATh IMOCTPOCHHBIE MOJEIN C HCHOJIB30BAHHEM TI'€OMETPUYECKUX
MOHATUH W TEOpEeM, ammapara ainreOphl; pelaTh MNPAKTHYECKHE 3aJadyd, CBS3aHHBIE C
HaXO0XJICHUEM FeOMETPUUECKUX BEJINYNH.

11 KITACC

OnepupoBarh  MOHATUAMM:  LWJIMHIpPUYECKass  TMOBEPXHOCTh,  OOpa3ylolue
HWIMHIPUYECKON TOBEPXHOCTH;, MMIMHAP; KOHUYECKas IOBEPXHOCTh, O0Opasylollue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh TOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBHICOTA
CETMEHTA; MIAPOBOH CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM
CEKTOp.

Boruucisats 00bEMBI U TIOMIAIN TOBEPXHOCTEH TN BpallleHUsI, TEOMETPUUYECKUX TEJ
C IpUMEHEHUEM (POpPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BOIUCAHHBIN B Chepy U OMMCAHHBIN OKOJIO
cdepsl; cepa, BMCaHHAsi B MHOTOTPAHHUK WM TEJIO0 BpalCHUS.

BbluucisaTh COOTHOIIGHHUS MEXIY IUIOMIAAsIMU TOBEPXHOCTEH U 0o0BEMamMu
M0I0OHBIX TEJL.

N3o0pakath uzydaembie (GUTYPBI OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKHE YEPTERKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
Guryp: Bux cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb,  WHTEPIPETHPOBATH HW  NpPeoOpa3oBbIBaTh  WHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKHX (UTypaX, NPEJICTAaBICHHYI0O Ha dYepTexax |
pUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoIMONMHATE ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpPAa Ha YHUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHH 00JIaIalO0T.

[IpumeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBaTh TMOHATUSIMH: JCKAPTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJl MEXIY BEKTOPAMU,
CKaJIIPHOE MPOM3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC BEKTOPHI.

HaxoauTsh cymMMy BEKTOpOB W TPOM3BEICHHE BEKTOpa HA YHCIO, YTOJ MEXIY
BEKTOpaMHU, CKaJSIPHOE MPOU3BEACHUE, PACKIAABIBATH BEKTOP MO ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpAUHAT.



[Ipumensaty reomeTpuyeckne (GakThl s PEMICHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOoJIaraloiuX HECKOJbKO IIaroB PEHICHHs, €CIM YCJIOBUSA MPUMEHEHHS 3a/laHbl B
ABHOH (hopMe.

Pemarp mpocTeiiimme reoMeTpuYecKkwe 3aJadd  Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemarp 3amaun Ha J0Ka3aTeNbCTBO MaTEMaTHYECKMX OTHOIICHUNW M HaXOXIACHHE
T€OMETPUYECKUX BEJIMYMH MO 00pa3IiaM W alrOpUTMaM, IPUMEHSS N3BECTHBIC METOIbI
NPU PEIICHUH CTAHJAPTHBIX MaTEMaTHUECKUX 3aad.

[TpuMeHsTH npocTeimme IPOrpaMMHBIC CpelIcTBa W AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBOoAWTE TpPUMEPHI MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B TPUPOAEC M KU3HH,
pacmo3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsATh MOJTy4eHHbIC 3HAHUS HA TIPAKTUKE: aHAJTU3UPOBATh peajbHbIC CUTYaIluU
U TPUMEHATh HU3YYCHHBIE TOHATHS B TMIPOIlECCe IMMOMCKA PEIICHUS MaTEeMaTUYECKU
chopMyIMpoOBaHHON TPOOJEMBbI, MOACIUPOBATh pPEajbHbIE CHUTyalldd Ha SI3bIKE
re€OMETPHUH, HCCIEN0BATh IMOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM T'€OMETPHUECKUX
MOHSATUH W TEOpEeM, almapara aiareOphl; pemaTh MPaKTHYSCKHE 3a]add, CBS3aHHBIC C
HAXOXKJIEHUEM T€OMETPUUYCCKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyIAPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubmmoreka IIOK
4 10 1
VYTribl MeXAY MPSAMBIMU U TUIOCKOCTSIMHU https://m.edso0.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHUs], PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
p ' P Y https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnemer Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001meHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, MPOCTpaHcTBO. [IpaBuia
bubnuoreka [{OK

M300paXCHUS Ha PUCYHKAX: N300pakeHUS 1
HJ’IOCKOCTCﬁ, napajjiCJIbHBIX MIPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

https://m.edsoo.ru/aecc77cd

[TonsiTHs: mepeceKarouecs MmIoCKOCTH, 1 bubnnorexa [JOK
MEePECEKAOIINECS NpAMasi U INIOCKOCTh https://m.edso0.ru/2d8a9c99
ITonsATHA: IEpeceKaronIrecs II0CKOCTH, 1 bubmmnoreka HOK
[IepECEKAIOIIMNECS NIpsAMasi U INIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha 1 brbmmorexa [IOK
P P https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOCKIIMOHHBIX YCPTEIKAX
HauanbHble cBeieHrs 0 KyOe U TUpaMHUJE,
UX Pa3BEPTKHU U MOJIEIIN (yjequI/ISIp 1 BI/I6HI/IOTCK3. HOK
pasbep ACTH: https://m.edsoo.ru/b30dff38
MHOTI'OI'paHHUKOB
HavanbsHble cBeieHUs 0 KyOe U MupaMHu/ie,
UX pa3BEPTKU U MOJIENU (}:]CIICHI/ISIP 1 bromorexa LIOK
paspep ' https://m.edso0.ru/3d8ffd32
MHOTI'OI'paHHUKOB
[TonsiTHE 006 aKCMOMAaTUYECKOM TTOCTPOCHUU
but6mmorekxa [IOK
CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

bubnunorexa LIOK

8 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHN U
p p p R https://m.edsoo.ru/239c8cb4
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U buGnuorexa [IOK
p pHit: p R https://m.eds00.ru/65c6b106
CJIEACTBUS U3 HUX
[TonsiTe 06 aKCHOMATHUYECKOM MOCTPOCHUH
10 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U bubnnorexa [TOK
P TP P P https://m.edsoo.ru/258fc245
CJIEZICTBUS U3 HUX
B3anmHOE pacnosioxkeHUe NPSIMbIX B
11 [IPOCTPAHCTBE: IIEPECEKAIOIINECS Bubmiorexa OK
pocTh - 1ep m ’ https://m.edsoo.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBbIC
[TapayieIbHOCTh MPSIMBIX M TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajlICIIbHbIE TIPSIMBIC B bubmmnoreka [HOK
MIPOCTPAHCTBE; NapaLIEIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpadcTBe: [lapamneabHoCTh IPSIMO U bubnmorexa HOK
poctp - Lap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIIBI ¢ coHalpaBIIEHHBIMU CTOPOHAMU bubmorexa LOK
p P https://m.edsoo.ru/9f4071b9
15 VYroia Mexay OpIMBIMHA B IIPOCTPAHCTBE bubmmorexa TIOK
Ay TP poctp https://m.edsoo.ru/fe 733862
16 VYroi Mexay OpIMBIMHA B IIPOCTPAHCTBE bubmmorexa TIOK
yip poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEN: bu6muoreka [JOK
napajujieabHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH bubnuoteka [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocrteiimme mpocTpaHCTBEHHBIE (PUTYPHI HA Bu6muotexa [JOK
IIJIOCKOCTH: TETPadIp, KyO, mapasuiesIeIuIe 1 https://m.edsoo.ru/4a28dc02
. Bu6muotexa [JOK
20 Hoctpoerine ceernii https://m.edSO(I)_.[rulld434dOf
. Bu6muotexa [JOK
21 Hocpoetne ceterit https://m.edSO(])_.[ru/ec26feSd
KonTpomapHas padora o Teme "IIpsimbie u
22 MJIOCKOCTH B TIPOCTPAHCTRBE. bubmmorexa [JOK
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEH" fttps.J/m.ed500.1/960a956
93 [IepnieHAUKYIAPHOCTH NPAMON U IIJIOCKOCTH: bubnuoreka [IOK
NEPIEHAUKYISIPHBIE IPSMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble mapanienbHble U bubnnorexa [JOK
NEPIEHANKYIISAPHBIE K IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpssmMble napasenbHbIe U bubmmnoreka [HOK
MEPIECHIUKYIISPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIPHOCTH MPSMON U bubmuorteka [IOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Tpu3Hak neprneHuKyISIpHOCTH IPSIMON U bubmuoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o psIMOM MEPIIEHANKYIISIPHON bu6muoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o psIMOI TEpIIEHNKYIIPHON bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON NepIEHANKYIIPHON bubmuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
31 IlepnenauKyIsp U HAKIOHHBIE: PACCTOSIHHUE bu6muoreka [JOK

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUC OT

https://m.edso0.ru/33c477d3
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IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubamorexa LIOK
N A -P https://m.edsoo.ru/66fefadd
IPSIMOM 70 TJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
33 oT I";O‘IKEI[ OyHJ'I](;))CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa LJOK
. A P https://m.edsoo.ru/a5b7b8e3
IPSIMOM J0 TIOCKOCTH
[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSHUE
34 oT I;OIIKE OyHJ'II())CKOCTI/I aCCTO}II)HI/Ie oT bubmmorexa LIOK
. A P https://m.edsoo.ru/dbee22bc
PSIMOM 70 TUIOCKOCTH
35 VYrI1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM bubmmoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroi, TMHEHHBIN yroi bubnuoreka [IOK
JIBYT'PaHHOI'O yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubmmnoreka HOK
JIBYT'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
38 [IeprieHAUKyYIAPHOCTH INIOCKOCTEMN: IPU3HAK bubmmnoreka [HOK
MEPIEHINKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHAMKyASIPHOCTD MJIOCKOCTEM: IPU3HAK bubmuoreka [IOK
NEPHEHAUKYISIPHOCTH JBYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHAUKYIIAPHOCTD IUIOCKOCTEN: IIPU3HAK bu6muoreka [JOK
MEPIEHINKYIAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NMepHEHIUKYIIAPAX Bubmmorexa [IOK
P P PHCHNEYILP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NmepHEHIUKYIIAPAX Bubmmorexa [IOK
P P PHCHNEYILP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nmepreHAUKyIsIpax bubmmorexa LIOK

https://m.eds00.ru/9f246736
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KonTtponbHas pabora o Temam

44 "[leprieHIUKYISAPHOCTD MPSMBIX bubmmoreka [JOK
mrockocTe" u "Y bl MeXay NPSIMbIMU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"

[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U bubmmoreka [JOK
HEBBIMYKJIbIE MHOTOTPAHHHUKHU; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHu u

46 OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs bubmmoreka [JOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
PU3MBI

47 [Tapannenenunen, mpsiMOYTOJIbHBIN bubnnoreka [JOK
napasulesIenuIe]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yroibHas nupamuia, TpaHu U

48 OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS bubmuoreka [IOK
[IOBEPXHOCTB NMUPAMU/IbI; IPABUIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuIa
[TpaBuIIbHBIE MHOTOTPAHHUKH: TTIOHSITHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS

49 npu3Ma ¥ MpaBUIbHAS MUPAMHJIA; bubmmorexa [IOK

https://m.edso0.ru/074c8865
IpaBWJIbHAS TPEYTroibHAas MUpaMUAa U
MPaBUIBHBIN TETpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOIPAaHHUKAX: OKTa’dAp, AOJAEKadIp U bubnmorexa LHOK
https://m.edsoo.ru/a0fdd5bf
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEJIBHO TOYKH, MPSAMOM, IIIOCKOCTH. bubmorexa [JOK

DeMEHTEI CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9
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napauiejicnmIcaax, nmpaBUJIbHbIX
MHOTI'OI'PaHHHUKax

Brruncienue 31eMeHTOB MHOTI'OI'PaHHUKOB:

bub6nmoreka [IOK

52
p€Opa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMOI IPU3MBI, ILIOIIAdb bubnmnoreka HOK
OCHOBaHUH, TeopeMa 0 OOKOBOK https://m.eds00.ru/37d84157
MOBEPXHOCTHU MPSIMOI MPU3MBI
[Tnomanb 60KOBOM MOBEPXHOCTH U
54 MIOBEPXHOCTHU MPaBUIIbHOM MUPAMHU/IBI, bubmmoreka [JOK
TeopeMa O IUIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpaMUIbI
55 KonTponbhas pabota no Teme bubmmoreka [JOK
"MHororpanHukm" https://m.edsoo.ru/a95f5c04
" bubmuoreka [IOK
IT
5 oHATHE 05 00BEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
> OObEM nHpavH b https://m.edso0.ru/235171b3
" bubmuoreka [IOK
58
OObEM mHpamu el https://m.edsoo.ru/f47dfefd
" bubnuoreka [{OK
59 06
BEM HTHpaMIH https://m.edsoo.ru/79c10312
N bubnuoreka [{OK
60 06
DEM TTHpAMIH https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 06
DEM TIPHIMBL https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI bubmorexa I[JOK

https://m.edso0.ru/1e053890
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bubnunoreka LIOK

63 O0Be 1
EM HPHIMEL https://m.eds00.ru/482d3f51
Kontponbnas pabota no reme "OO0bEMBI bubmmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 3Hanui. [locTpocHue ceueHmit B 1 bubmorexa [JOK
' P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIINS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXAY
66 BYMS TOUKAMH, OT TOYKH 10 IPSIMOM, OT 1 bubmorexa [JOK
s ’ Ao TP ’ https://m.eds00.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
bubnunoreka LIOK
67 4 0 1
TOTOBAR KORTPOIBHAZ pabota https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
68 CKPEIIUBAIOIINMUCS ITPIMBIMH, MEX T 1 bubmiorexa LOK
P . P ’ Y https://m.eds00.ru/56765e8b
NPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTIIOB MEXKAY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
JlaTa nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero U3ydeHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl

1 Cdepa u map: ueHTp, paanyc, TuaMeTp; 1 bubnnorexa [JOK
IIJIOIA b TTOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
BsanmHuoe pacrionoxxenue chepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubnnorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue MUINHIPHIECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH

WJIMHJIP: OCHOBAHUS U OOKOBas
5 ]l'_IIOBe XHIZ)CTL o0Opas3yromas 1 och; 1 bubnmorexa [TOK
P > OOPY . https://m.eds00.ru/188f6216
ionaib 60KOBOW U MOJIHON MOBEPXHOCTU
N300paxkeHre NUINHAPA HA TIIOCKOCTH.

5 Pa3Béprka nununapa. CeueHus QWINHAPA 1 bu6muoreka [JOK
(TITOCKOCTBI0, MapaJlJIEIbHON WIIN https://m.edso0.ru/016e25eb
MEPIECHIUKYISIPHON OCH LIMITUH/IPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
7 KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA 1 Bubmmorexa [IOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHuMe U BepIvHa, 1 bubnuoteka [JOK
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o0pasyromias U 0Ch; IIIOMAAb OOKOBOW U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yceu€HHbIil KOHYC: 00pa3yrolye u

bu6nmorexa [IOK

9 ; 0
BPICOTA; OCHOBAHIL H DOKOBAA https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [JOK
> 1ap y ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILHHY)

1 KomOunanus ten BpamieHus u bubnnorexa [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH1K, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BliMcaHHAs B MHOTOTPAHHUK UITH B bubmmorexa [IOK

pé, P https://m.eds00.ru/0b136158
TEJIO BpallleHus
13 [TonsiTue 06 06BéMe. OCHOBHBIEC CBOMCTBA bubmmoteka IIOK
00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubnuoreka [{OK
14 06
DEM HHIHHAPa, KOoHyca https://m.eds00.ru/5513d87b
N bubmuoreka [IOK
15 06
BEM LLapa i ILIOAb Chepbl https://m.edsoo.ru/d189bde2
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
16 COOTHOINICHUS MEXTy TUTOIIAISIMHU bubmorexa [TOK
. "y https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMK MTOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmuorexa [JOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

bu6nunorexa LIOK

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bubnunoreka LIOK

19 Crno)keHue ¥ BBIYMTAHHE BEKTOPOB
P https://m.eds00.ru/234f089
20 YMHOXEHHE BEeKTOpa Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMILUIaHapHBIM BekTopaMm. [IpaBuio bubmorexa LOK
p pam.- 1ip https://m.edsoo.ru/a28fd74e
napajuiesenumesa
Pemenne 3ama4d, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopauHaTHO-BEKTOPHBIN METON ITPU Bbu6mmotreka [JOK
pEeLIeHUU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 npoctpancTBe. KoopauHATEI BEKTOpa bubmmorexa [JOK
pocTPa - ORI pa. https:/m.eds00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpIMHATAX
o5 VYron mexay Bektopamu. CKansipHOE bubmuoreka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexay NpsMbIMU U bubmuoreka [IOK
TJTOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota nmo teme "BekTopsr u bubnnorexa [JOK
KOOPJMHATHI B MPOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1
08 cuctemaTusanus 3HaHuii. OCHOBHBIE bubnuoreka [{OK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P ” . bubnuotexa [JOK
29 cucreMaTtu3aius 3HaHui. OCHOBHBIC

¢burypsl, akThl, TEOPEMBI Kypca

https://m.edso0.ru/078cd184
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IIaHUMETPUHN

[ToBTOpEeHuE, 0000IIEHNE U

30 cHCTEMAaTH3alMs 3HAHUH. 3a1aun 1 bubnmorexa LHOK
1 - https://m.eds00.ru/7491efe0
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
IToBTOpEeHME, 0000IIEHNE U
31 chcTeMaTu3alus 3HaHui. 3agaun 1 bubnmorexa LHOK
I -2al https://m.edsoo.ru/4dffda97
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE 1
39 cucrtemaTtusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
bubnunoreka LIOK
33 n o 1
TOroBad KOHTpOJIRHAA pabota https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, 00o0IeHNE U 1 bu6moteka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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