


HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

PaGouas nporpamma o reoMeTpuu B 8 KJlacCe COCTABIIEHA Ha OCHOBE:

- @eaepanbHOTO  TOCYIAapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHJapTa
OCHOBHOTO 001Iero o0pa3oBaHus, YTBEPXKJACHHOIO NpHKa3oM MHUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit @eneparuu ot 31 mast 2021 Ne287

- denepanbHoii  00pa3oBaTENbHOW MPOTPAMMBI  OCHOBHOTI'O  OOIIETO
obpazoBanus ot 18.05.2023 Ne370

- OcHOBHOI  00pa3oBaTelbHOM  MPOTPAMMBI  OCHOBHOTO  OOIIEro
oOpazoBanug MAOY Mymnamuuckon COLL;

- VYuebHoro miana MAOY Mymramuackoir COILLl, yTBepkxaeHHOTO
npukazoMm aupekropa FOcymnoBoit P.M. or 30.08.2023 roma Ne 56, wu
corstacoBanHoro 30.08.2023 rona 3amecturenem aupekropa Hurmatymmunoi H.B.
npukazom Nel, paccmorpennoro 29.08.2023 roma pykoBoaurtenem [HIMO
yUHTelIe ecTecTBeHHO-maTeMarnueckoro mukia [lapunoseim P.U. mpukazom
Nel.

Ha usydyenue npeamMera B yueOHOM IIJIaHE OTBEACHO 2 Yaca B HeJemto, 68
9JacoB B I'0JI, B TOM YHKCJIe Ha KOHTPOJIbHBIE paboThI — 4 yaca.

HEJIU N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TEOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
MPEIMETHBIX PE3YJIbTaTOB OOyYEeHHUS TEOMETPUH B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHATHHOW MaTEeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX yU4eOHBIX AUCIUIUIMH. PazBuTre y oOydaronmxcs
MPABWIBHBIX TPEICTABICHUNH O CYIIHOCTH U TPOUCXOXKIECHUU TEOMETPUUYCCKUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W WACATBHOTO, XapaKTepe OTPaKEHUS
MAaTEMaTHYECKOW HAyKOW SBJICHUM H TNPOLECCOB PpPEAIBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEINPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS



y4aluxcsi, a TakKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBasieTcss oAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHHsA, Tak Kak OO0ECHeYMBaeT BO3MOXKHOCTb M3YUYEHHS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpbIUIeHHE, (GOPMUPYEMOE TMPU H3YUYEHHH OOYYaroImMMUCS
MOHSATUUHBIX OCHOB TEOMETPUH U TOCTPOCHUH IEMTOYKU JTOTUUECKUX YTBEPKIACHUN
B XOJI¢ pelIeHHs TeOMETPUYECKUX 3ajiady, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCITOJIB3YIOTCS TPU PEIICHUU 3aJa4 €CTECTBEHHO-
HAy4HOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJacTAX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHUE €ro COIHalbHOro ObITHs, ¢dopma
OTPaXEHUSI OKPYXKAIOIIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JIEUCTBUTEILHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O00BEAWHSACT pa3Hble BHUABI Y4eOHOW M TPYAOBOM JIESATEIHHOCTH,
SBJISIETCS OJHUM M3 TPO(PECCUOHATBLHO BaXXHBIX KAaueCTB, MOITOMY aKTyalbHa
3a1aqa (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
NOATOTOBKE K MPAKTHYECKOMN AEATEIbHOCTU 10 MHOTMM HaIlPaBICHUSIM.

Llens ocBoenus mnporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3oBoM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTeIbHOe M OOIIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpPETeHUs |
UCIIOJIb30BaHUSI CUCTEMAaTUYECKUX TE€OMETPUYECKUMX 3HAHUM U JICMCTBUH,
cnenuUYHBIX T€OMETPHUH, BO3MOXXHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
10 CIIEUATIBbHOCTSIM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM ypOBHE TIpeIHAa3Ha4Ye€Ha IS
oOy4JarommXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOTro oOmiero oOpa3zoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MATEeMATHUYECKHE YMEHHS, CBS3aHHBIC
co crnenuPuKoil TEOMETpHUH M HEOOXOJUMBIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh HU3yYUTh T€OMETpHUIO Ooee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HMKHET HEOOXOIUMOCTh B TE€OMETPHUYECCKUX
3HAHHSX B MPOPECCUOHATBHON JESTETHHOCTH.

JlocTikeHne TenW OCBOGHUS TPOTPAaMMBI OOECIIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJayaMud  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBnsroTcs:

e (QopMHupoBaHHE TPEACTABICHUA O TEOMETPUU KAK 4YacTH MHUPOBOU

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;



e (opmMupoBaHHE TNpEACTaBICHUS O MHOTOTPaHHUKAX M TeJlaX BpPALLCHUS
KaK O BOKHEUIIMX MAaTEMaTHUUYECKUX MOJENSIX, MO3BOISIONIUX OMUCHIBATH
U U3y4aTh pa3Hbl€ ABJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHHEe yMEHHUs paclo3HaBaTh Ha YEpPTEXKaX, MOJEIAX H B
peasbHOM MUPE MHOTOTPAHHUKY U TeJia BpallleHUs;

e OBJAJICHHE METOJAaMM DPEIICHUs 3aJlay Ha MOCTPOEHHUS Ha HU300pakKeHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMH O
MHOTOTpaHHUKaX U TeJlaX BPaIlleHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3ajady;
dbopMHUpOBaHHME  yMEHHUS  NPOBOJAUTH  HECJIOXHBIE  JIOKa3aTelIbHbIE
paccyKJIeHusi B XOJE pEUICHUs CTepPeOMETPUUYECKMX 3ajad M 3a7ad C
MPAKTUUYECKUM COJICPKaHUEM;

e pa3BUTHE MHTEJUICKTYaTbHbBIX u TBOPUYECKHUX CrocoOHOCTeH
oOydJarommuxcs, TMO3HABAaTEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUU, KPUTHIHOCTU MBIIIJICHUS,

e (opmupoBaHuE (G YHKITMOHATBHOM I'PaMOTHOCTH, peieBaHTHOM
F€OMETPUU: yMEHHUE paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX
MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEW B pEalbHBIX >KU3HEHHBIX
CUTyallUIX M TPHU W3YYEHUU NPYTrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (OpMyNIHpOBaTH WX Ha S3bIKE
TEOMETPHUM U CO3AaBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT Uil pEelIeHHs NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH IMOJyYCHHBIE PE3YJIbTATHI.

OTnUuuTEeTPHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B Hayalle €ro U3Yy4YeHHs 3aJay, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, W OMPECIEHHBIM 00pa3oM OpraHu30BaHHAsA padoTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOIO U MPOCTPAHCTBEHHOIO
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TTPEeAMETA.

[Ipenmoutenune oTAaETCsl HATISAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUS, TO
€CThb TEOPETUYECKUE 3HAHUS MMEIT B CBOEH OCHOBE YUYBCTBEHHOCTH IIPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUM MPOBOAUTCA 3a CUET pelleHus 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEPUPOBAHHE
MpOCTpaHCTBEHHbIMH oOOpazamu. CoznaHue oOpaza MPOBOAUTCS C OMNOpPOM Ha
HarJIIHOCTh, @ OIEepUpOBaHWE OOpa3oM — B YCIOBUAX OTBICYCHHUS OT
HarJISITHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJEp KaHUsI.



OcHOBHBIE cozepiKaTenbHble TUHUU Kypca «l'eomerpum» B 10—-11 kimaccax:
«MHororpanHukmn», «IIpsiMble U TUIOCKOCTU B MpOCTpaHCTBeY, «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHI
pacnpenensieTcss He TOJbKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
o0y4eHUs Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHs paboyeill mporpammbl, pacnpelelEéHHbIM [0 TroJaM OOy4eHHs,
CTPYKTYpUPOBAHO TaKuUM 0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUECCKUMHU
HNOHSTUSIMU U HaBbIKAMH OCYILECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHLIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
oOLIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yYarouuxcs, pacuiupss u
yrayOsis e€, o0pasysi IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Heaelro B 10 kiacce u 1 4ac B
Heento B 11 kimacce, Bcero 3a iBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

TeJia BpalueHus

Hunuuapudeckast MOBEPXHOCT, o0Opazyrorniue UUATUHIPUYECKON
MOBEPXHOCTH, OCh ILHWJIUHJIPUYECKOW MOBEpXHOCTU. LluauHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias MU OCh; IUIONMIAJb OOKOBOM M TMOJHOM
MMOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU oBepxXHOCTH. KOHYyC: OCHOBaHUE U BepllnHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IHAMETP; IJIOLIAb MOBEPXHOCTH C(hEpHI.
B3aumHoe pacrnonoxenue cepbl U IMIOCKOCTH; KacaTelabHas MJIOCKOCTb K cdepe;
oAb cepsol.

N306pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka HMIMH/Ipa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHMCAHHBIA OKoJIO cdephl; cdepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJILHOTO TMapajuienienumnesa u ciuencrsus u3 He€. OO0bEM UMIMHpA,
KoHyca. O0BEM I1apa 1 1iomaab cepol.

[lono6ubsie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TETI.

Ceuenuss mwiuHApa (MapajulelbHO M MEPIEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajijieJIbHOE OCHOBAHUIO M NPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha maockocTy U B pocTpaHcTBe. CI0)KEHUE U BBIUYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mapamenenunena. Pemienue 3amad, CBSI3aHHBIX €
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTax. YTold Mexay BekTopamu. CKalIpHOE TMPOU3BEIAECHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMBIMU U IIOCKOCTAMHU. KoopAnMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPaKAAHCKON MO3UIIUKA 00YyJaIOIIEerocsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M e€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 33]1a4 MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYyJIBTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKpYMcarmwjezo  Mupa,  NpuMeHeHue  J0SUYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXKIYy MOHATUAMH, (HOPMYTUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENbHBIC, €IWHWYHBIC, YaCTHBIC U OOIIHE,;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaThu4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHPOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISAMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh U/IEH, HAIICJICHHbIE HA MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa pelieHrus MaTEMaTUYEeCKOM 3a1a4uH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INMPEAMETHBIE PE3YJIBTATbBI

OnepupoBaTh MOHATHAMH: IUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIlIue
MWIMHAPUICCKON  TIOBEPXHOCTH;,  MWJIWHIAP,  KOHWYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHUIECKOH TTOBEPXHOCTH, KOHYC; c(hepruiecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccuduimpoBaTh B3aUMHOE pacloNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOU CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
LIaPOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallcHMS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIH B chepy W
ONKMCAaHHBIA OKOJIO cdepbl; cdepa, BHHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHHUS.

BbIYuCHSATh COOTHOIICHHUS MEXIY IUIOMIA[sMU MOBEPXHOCTENH UM 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (QUIYpHl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OO BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MpPeoOpa3oBbIBAaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbIMONHATS  JEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaaroT.

[TpumeHsTH TpaBUIIO MTApaIIEICTTUIIEAA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, Yrol MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC W KOMIUTAHAPHEIE
BEKTOPBI.

HaxomuTe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOE TMPOW3BEJCHUE, pPACKIAABIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.



[IpumeHsaTs reomeTpuueckue (axKThl AJIg PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeAnoaratoiX HECKOJIBKO IIaroB pelIeHus, €CJIU YCIOBUS PUMEHEHHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocteiinine reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agauM Ha J0KAa3aTENbCTBO MATEMATHMUYECKUX OTHOUIEHUH H
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3laM Wiu alropurMam, IpUMeEHss
M3BECTHBIE METO/Ibl TP PEIIEHUH CTAHJIAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmeie | Tpaktuueckue (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbI pecypest
1 Tena Bpaienus 12
2 O06bEMBI TEN 5 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHwUe, O606H16HI:I€, 5 1
cUCTeMaTH3allus 3HaHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
IHOYPOYHOE IIVIAHUPOBAHUE
11 KJIACC
KoJsmmyecTBo yacos DJIeKTPOHHBIE
Nen/m | Tema ypoka Kontposnbusie | IIpakTudeckue Aara uudposkie
Bceero padoThI padoThI H3yHeHmH oOpa3oBaTe/ibHbIE
pecypchl
1 Cdepa u map: LeHTp, paauyc, AuaMeTp; 1
IUIOIIA/Ib TIOBEPXHOCTH ChEpBI
B3aumMHoe pacrnonioskenue cepsl U
2 IUIOCKOCTH; KacaTelbHask INIOCKOCTh K 1
cdepe; momaab chepsl
3 N3o6pakenue cgepsl, 11apa Ha 1

miockoctu. CeueHus mrapa




Hunuaapudeckas HOBEPXHOCTb,
o0Opa3yoIue UIHHIPIISCKON
IMOBCPXHOCTHU, OCb HI/IJII/IHI[pI/I‘-ICCKOf/’I
IIOBEPXHOCTH

Hunuuap: ocHoBaHMs 1 OOKOBast
MMOBEPXHOCTH, 00pa3yroIas u och;
TJI01Ia/Tb OOKOBOM M MOJTHOM
IIOBEPXHOCTHU

N3o06pakenne NMIMHAPA HA TUIOCKOCTH.
PazBéprka mmmmnapa. CeueHus

IUIUHIPA (TTIOCKOCTRIO, TTApaJUISTBLHO M
VI TIEPIICHIUKYIISIPHOM OCH IMIIMHAPA)

Konndeckast moBepXHOCTh, 00pa3yromnue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIInHA,
o0pa3zyromas 1 0Ch; MJIOMAIbs OOKOBOU U
TTOJTHOM MOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBAHUA U OOKOBast
MTOBEPXHOCTh

10

N306paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(III0CKOCTBIO, MapasIeIbHON
OCHOBAHUIO, U TNIOCKOCTBIO, TPOXOJAIIEH
gyepe3 BEPLINHY)

11

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOTOT'paHHUKOB




MHororpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; cdepa, BIUCaHHAS B
MHOTOTPAaHHUK WJIH B TEJIO BpAICHUS

13 [Tonsitre 06 00béMe. OCHOBHEIE
CBOMCTBa 00OBEMOB TeI

14 O06bEM IUIMHAPA, KOHYCa

15 O06bEM 1mapa u wiomaas chepsl
[Tono6OHbIE TENa B MPOCTPAHCTBE.

16 CooTHoLIEHNS MEXy MJIOIAIMU
MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

17 KounTponbnas pabora o temam "Tena
Bpamienus" u "O0wvembr Ten"

18 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxxeHue ¥ BRIYUTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YUCIIO
Paznoxenue BekTopa 1o Tpém

21 HEKOMIUJIaHapHBIM BekTopam. [IpaBuio
napajuiefenunea
Pemenue 3aaay, CBSI3aHHBIX C

22 MIPUMEHEHHUEM MPABUII JCHCTBUN C
BEKTOpaMH
[IpsimoyromnpHas cucreMa KOOpAUHAT B

23 npoctpancTBe. KoopauHartel BekTopa.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CkalspHoe
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB MEXy MPSIMBIMH U

IIJIOCKOCTAMHU




26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
peLIeHUN TEOMETPUYECKUX 3a1a4

27

KonTpomnsHas padora o Teme "Bektopsl
1 KOOPJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEHue, 0600MICHNE U
cucremarn3anus 3HaHui. OCHOBHBIE
¢burypsl, (GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEeHue, 0600IICHNE U
cucrtemaTusanus 3Hanuii. OCHOBHbIE
¢burypsl, ¢hakThl, TEOPEMBI Kypca
TJIAHUMETPUHU

30

[ToBTOpEeHUE, 0600IIEHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI MX PEIICHHS

31

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIbI MX PEIICHUS

32

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuid. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

33

Hrorosas koHTposbHas paboTa

34

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMATH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







