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ITOSACHUTEJ/IbHASA 3AITNCKA

Pabouasi mporpaMMa yueOHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS Jis
obyuarorruxcs 10 —11 xkmaccoB pa3paboraHa Ha ocHoBe @efepasbHOTO
roCy/lapCTBeHHOTo 00pa30BaTe/IbHOrO CTaHAapTa cpefiHero obirero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHW, TMpeAbsAB/IsSEMBIX K
MaTeMaTH4eCKoMy 00pa30BaHHMIO, W TPaJULIMA POCCUMCKOr0 00pa3oBaHMS.
Peanm3arusi mporpamMmbl obecrieurBaeT OBJ/IaJieHHe K/TFOUEeBLIMU KOMITETEHIUSIMH,
COCTaB/ISIFOIIIUMM OCHOBY /IJIi CAMOPA3BUTHSI W HeTpepbIBHOTO 00Opa3oBaHUS,
1[e/IOCTHOCTb  OOIIeKy/IbTYpPHOTO, JIUYHOCTHOTO W TI03HABaTEe/JIbLHOTO Da3BUTHS
JTMYHOCTU 00YYaroIIUXCsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHOCTb yueOHOTrO Kypca TreOMETpUMM Ha YPOBHE CpegHero o0Iiero
oOpa3oBaHusi 00yc/oOB/ieHa TPAKTUUeCKOW 3HAUMMOCTBIO MeTaripe/]MeTHBIX |
NpeJIMETHBIX DPe3y/bTaTOB O0y4YeHHsI TeOMeTPUU B HarpaB/IeHWH JTMYHOCTHOTO
pa3BuTusi o0ydvarouuxcs, (opMupoBaHusi (yHKIMOHA/JLHOW MaTeMaThUuecKou
I'PaMOTHOCTH, U3yUeHus IPYTuX yueOHbIX JUCIUIUIMH. Pa3BuTHe y 00ydaroiuxcs
TIPaBWIBHBIX TIPE/ICTaB/eHU O CYIIIHOCTH U TIPOUCXOXKIEHUU TeoMeTPUUeCKUx
abCcTpakiyii, COOTHOILIEHWM peajibHOTO W W/Iea/IbHOTO, XapaKTepe OTPa)KeHUs
MaTeMaTUYeCKOM HayKOW SBAE€HWW W TMPOLeCCOB peasbHOr0 MHpa, MeCTe
reoMeTpUY B CUCTeMe HayK U POJId MaTeMaTH4eCKOro MO/e/IMPOBAHUS B HAYUHOM
T03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYUYHOTO MUPOBO33pEHUS
yualyuxcs, a TakKKe KaueCTB MBIIUIEHUSI, HeOOXOJUMBIX [jis afanTal[id B
COBpeMeHHOM 00i11iecTBe.

'eomeTpusi sIB/IsIeTCA OAHUM M3 0a30BBIX TIPEIMETOB Ha YPOBHe CpeJHEro
obmiero oOpa3oBaHus, TaK Kak o00ecrieurBaeT BO3MOXKHOCTb M3yUYeHHsS Kak
JVCLIMTITVH eCTeCTBeHHO-HayYHOUW HalpaB/IeHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbliiieHWe, (opMUpyeMoe TpU U3yYeHUd OO0yuarouMUCs
TIOHSTUMHBIX OCHOB T€OMEeTPUHU 1 TIOCTPOEHUH 1eTIOUKH JIOTUUeCKUX YTBEPXKIeHUH
B XOZle pellleHUs] reoOMeTPUUeCKUX 3a/lau, yMeHHe BbIIBUTaTh U OIpOBepraTh
TUTIOTe3bl HEIOCPEe/ICTBEHHO WCIO/b3YIOTCS TIPU peIIeHWH 3a/lad eCTeCTBeHHO-
HAY4YHOTO 1MK/Ia, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHUe OpUeHTHPOBAThCS B TTPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsx feATenbHOCTH uesioBeka. OpueHTal[usi uesioBeKa BO BpPeMEHHU U
MPOCTPAHCTBe — HeoOX0AMMOe YyC/IOBHMEe ero CoLMaabHOro ObiTHs, Qopma
OTPaKEHUsI OKDY>KaloLl[er0 MHpa, YCAOBHE YCIIEIIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  edCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMHU



obpa3amMu 00begUHSET pa3Hble BHABI YueOHOM U TPYJOBOM [IeATeTbHOCTH,
ABJISIETCS OAHUM M3 TMPOQecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTya/bHa
3aziaua (OPMHUPOBaHUSL y OOYYarOIIMXCsS TMPOCTPAHCTBEHHOTO MBbIIIEHUS KaK
Pa3HOBUAHOCTU OOpPA3HOTO MBIIIJIEHHSI — CYIL[eCTBEHHOTO KOMIIOHEHTa B
TIO/ITOTOBKE K MTPAKTHUUECKOM IesITe/TbHOCTH TI0 MHOTHMM HarlpaB/IeHHUSIM.

Llenb ocBoeHusi TiporpaMMbl yueb6HOro Kypca «I'eomeTpusi» Ha 0a30BOM
ypoBHe o00yueHusi — oOijeobpa3oBarenbHoe U OOILIEKYIbTYpHOE pPa3BUTHE
oOyuaromiuxcss ~ uepe3  obecrieueHHe  BO3MOXKHOCTH — TIpUoOpeTeHUsT U
WCIIO/Ib30BaHUsI  CUCTEMAaTUUEeCKMX TeOMeTPUYECKUX 3HAaHUU U [IeWCTBUH,
CreliU(PUUHBIX TeOMeTPHH, BOSMOXKHOCTH yCIIELTHOTO TIPOZI0/DKeHHsi 00pa30BaHMUs
TI0 CTIelUaIbHOCTSIM, He CBSI3aHHBIM C TIPHKJ/Ia/IHBIM UCTIO/Ib30BaHUEM reOMeTpPHUH.

[Mporpamma 10 TeomeTpuM Ha 0a30BOM ypOBHe TIpeAHa3HaueHa [iIs
00yuaroIuXxcs Cpe/iHeld ITKOJIbI, He WCTIBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHUM
Ha YpPOBHe OCHOBHOrO 00iijero obpa3oBaHus. TakuM oOpa3om, obyuaroruecs: Ha
6a30BOM ypOBHe /I0/DKHBI OCBOUThH OOII[ie MaTeMaTHUeCKre YMeHUs, CBsi3aHHbIe
co creuduKOM TeoMeTpUM U HeoOXOAUMble [Jisi >KU3HU B COBPEMEHHOM
obimectBe. Kpome 3TOro, OHM MMEHOT BO3MOKHOCTb W3YUUTb TeoMeTpuio Gosee
riyboKO, ec/ii B JAajbHeiIlleM BO3HMKHET HeoOXOAUMOCTb B TeOMeTpUYeCcKUX
3HAHUSX B MPO(ECCUOHATBHOM JesITeTbHOCTH.

HocTkeHWe 1ieJii  OCBOEHHSI TPOrpaMMbl  00ecrieurBaeTcCsi pelleHuem
COOTBETCTBYIOLIUX  33/auy. [IpvOpUTeTHBIMUA 3aZlauaMd  OCBOEHHMS  Kypca
«["'eometpun» Ha 6a30BoM ypoBHe B 10—11 K/maccax sIBJISTIOTCS:

e (opMupoBaHWe TIpeJCTaB/eHUS O TeOMeTPUM KaK YaCTH MHUPOBOU

KYJIbTYPBI U OCO3HAHKE eé B3aUMOCBSI3U C OKPY>KAOL[UM MUPOM;

e (QopmupoBaHUe MpeACTaB/eHHUs O MHOTOTPAaHHMKAaX W TejiaX BpalleHUs
KaK O B)KHEMIIINX MaTeMaTUYeCKUX MOZEeJIsX, MO3BOJISIFOIIMX OMMUCHIBATh
Y U3y4aThb Pa3Hble sIBJIEHUS OKPYXKAIOIL[ETO MUPa;

« (opMupOBaHMe YMeHHUs paclio3HaBaThb Ha 4YepTe)kaxX, MOZensiX W B
peasbHOM MUPe MHOTOTPaHHUKU U TeJla BPallleHus;

e OBJaJieHMe MeTO/laMU pellleHUsl 3aZlau Ha TMOCTPOeHUs] Ha M300paKeHUsX
TIPOCTPaHCTBEHHBIX (PUTYD;

e (opMupOoBaHMe yMeHUs OIepUPOBaTb OCHOBHBIMUA TIOHSATUSIMH O
MHOTOTPaHHMKAX U TeJlax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJaJieHMe  aArOpUTMaMH{  pellleHWsI OCHOBHBIX  THIIOB  3ajady;
dbopmMHupoBaHWe  yMeHHWsS TIPOBOJUTH  HECJO)KHbIE  JJ0Ka3aTe/bHbIe
pacCyXieHHs1 B XOZie pelleHus CTepeoMeTpUUecKuX 3ajad M 3ajau C
TIPAKTUUECKUM COJlepP>KaHHEeM;



e pa3BuUTHE WHTE/I/IeKTYyalbHbIX ~ W TBOPYECKHWX  CIOCOOHOCTeM
oOyuaroluxcs, Tl03HaBaTe/IbHONM  aKTUBHOCTH, HCC/Ie[OBaTe/bCKUX
yMeHUH, KpUTUUHOCTH MBIIILIEHUS;

* (hopMHpOBaHUE (yHKLMOHATBHOMU rPaMOTHOCTH, pesieBaHTHOU
reoOMeTpyUy: yMeHue pacro3HaBaTb TIPOSIBJIEHUS] TeOMeTpUUeCKuX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTel B peanbHBIX >KW3HEHHBIX
CUTyalUsiX U TIPU U3yUeHUU JPYTUX y4yeOHBbIX TpeJMeTOB, TPOsBIEHUS
3aBUCMMOCTed M 3aKOHOMEpPHOCTel, (OopMyJMpOBaTh WX Ha S3bIKe
reoMeTpUU U CO3/laBaTh TeOMeTprUUecKre MOJe/u, MPUMeHSTh 0CBOeHHbIN
reoMeTpUYecKrd amrmapaTr [Jis pelleHusi MPaKTUKO-OPUeHTUPOBaHHbIX
3a/lau, UHTepIIPeTUPOBATh 1 OLIEHWBATh T0/yUeHHbIe pe3y/bTaThl.

OTmurTe/IbHOM 0COOEHHOCTBIO TIPOrpaMMBbl SIBJISIETCST BKJ/IFOUEHHWe B KypC
CTepeOMeTpUM B Hayaje ero u3yueHusi 3ajay, pellaeMbIX Ha YypOBHe
WHTYWUTHUBHOTO TI03HAHMSI, U OTipe/ie/IEHHBIM 00pa30M opraHu30BaHHasi paboTa Haj
HUMH, UTO CMOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U TIPOCTPAHCTBEHHOTO
MBILLIEHNs], CTUMY/IMPYeT MpOTeKaHWe UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JanbHeUIleMy U3yueHUIo rpeiMeTa.

[TpeanoureHue OTAAETCS HArJISIIHO-KOHCTPYKTUBHOMY MeToly 00yueHusi, TO
eCTb TeOpeTUUYeCKre 3HaHWsI UMEeIOT B CBOell OCHOBe UyBCTBEHHOCTb IpeAMeTHO-
MPAKTUUeCKON [eATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHbIX TMpe/CTaBAeHUN y
yuyaluxcsi B Kypce CTepeoMeTpUM TIPOBOJMTCS 3a CYET pellleHWs 3a/au Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M 3afau Ha  OlMepUpoBaHUe
MPOCTPAaHCTBeHHbIMU OOpa3zamu. Co3zaHue obpas3a MPOBOJUTCS C OIMOPOM Ha
Har/siIHOCTb, a oOrepupoBaHrWe o00pa3oM — B YCAOBUSX OTBJeUeHHUS] OT
HAarJisiTHOCTH, MbICJIEHHOTO U3MEHEHHUsI er0 UCXOAHOT0 COZlepKaHusl.

OcHOBHbIE COfeprKaTe/ibHble JTMHUM Kypca «I'eomerpum» B 10-11 Knaccax:
«MHororpaHHuKu», «IIpsgmMble ¥ MJIOCKOCTU B MPOCTPAHCTBe», «Teja BpallleHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBe». POPMUPOBaHKE JIOTUYECKUX YMeHU!
pacrpejiesisieTcsi He TOJbKO TIO0 COZep)KaTelbHbIM JIMHUSIM, HO U TI0 TrOAaM
oOyJeHMsI Ha YPOBHe cpeJjHero obiijero oopa3oBaHHs.

CopepxaHve o00pa3oBaHMs, COOTBETCTBYIOIIee TpeJMEeTHbIM pe3yJ/bTaTaM
ocBoeHUsi paboueli TIporpamMMbl, pacripefieIéHHbBIM 10 ToZaM 00ydJeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOObl OB/aJieHHWe TreoMeTpHUUYeCKUMHU
TOHSITUSIMA Y HaBbIKAMM OCYILECTBJISVIOCH TI0C/IeJOBaTeIbHO U MOCTYMATe/bHO, C
cobtoieHeM MpUHLMIA TTPeeMCTBEeHHOCTH, UTOObI HOBbIe 3HAHUS BK/IHOUA/IUCh B
00I1lyI0 CHUCTeMy TreOMeTpUUeCKHX TIpeJCTaB/ieHuid O0YyJaroluXCs, paclIupsis U
yriy06sisist eé, o6pa3yst MPoYHbIe MHOYK@CTBEHHbBIE CBSI3M.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenuve reometpum OTBOIUTCA 2 Yyaca B Hegesro B 10 kacce v 1 yac B
Heziemo B 11 Kmacce, Bcero 3a /iBa roja ooyuenusi - 102 yueGHbIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSI ~ CTepeoMeTpuu. Touka, TipsMasi, ILIOCKOCT,
npocTpaHcTBO. [loHsATHEe 00 akKcHMOMaTHUUeCKOM TIOCTPOEHUM CTepeoMeTPHH:
AaKCHUOMBI CTepeOMeTPUU U CJIeICTBUS U3 HUX.

BsauMHOe pacriosiokeHue TMPsIMBIX B TMPOCTPAHCTBE: IepeceKaroluecs,
rnapasuiesibHble Y CKpeljuBaroluieca mnpsamble. [lapaiiesbHOCTH TIPAMBIX U
IUIOCKOCTeM B MPOCTPAHCTBE: TMapasieibHble TIpsIMble B MPOCTPAHCTBE;
Trapasule/IbHOCTh TPEX MpPSMBIX; Iapasijie/lbHOCTh TIPSMOM U TVIOCKOCTU. YTJIbI C
COHAarpaB/IeHHbIMA CTOPOHAMHK; YrOJ MeXKAy TIPpAMBIMU B TIPOCTPaHCTBe.
ITapannenbHOCTH TIJIOCKOCTEN: Trapasijie/ibHble IIJIOCKOCTY; CBOMCTBA
napajjieflbHbIX —TIIOCKOCTel. [IpocTeiillivie TpOCTpaHCTBeHHble (UTYypbl Ha
TIJIOCKOCTU: TeTpa3/p, Ky0, rapasiiesienuriesi; ToCTpoeHre CeUeHUH.

[TeprieHAVKYISIPHOCTh NPSIMOM U TVIOCKOCTU: TIePHEeHUKYJISPHbIe TIpsIMble B
IPOCTPAHCTBe, IMpsiMble Mapasjie/ibHble U IeprneHAuKY/IspHble K IIJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTU TMPSAMOU M IUIOCKOCTH, TeopeMa O TIpsIMOM
TIepIeHUKYJ/ISAPHOW TVIOCKOCTH. YTJIbI B MPOCTPaHCTBE: YroJl MeXAY MpSAMOU U
MJIOCKOCTBIO;  ABYTPaHHbIA  yroJ, JIMHEWHBbIM Yroa [JBYIrPaHHOTO  yrJja.
[leprieHAMKY/ISIp YU HAK/IOHHbIE: PACCTOSIHUE OT TOUYKU [0 IJIOCKOCTH, PacCTOsTHHE
OT TIpIMOM [0  TIJIOCKOCTH,  TIpOeKUUsi  (Gurypel Ha  IJIOCKOCTb.
[leprieHAWKY/ISPHOCTh  TJIOCKOCTEM: TPU3HAK  TMEePHeHJUKYJSAPHOCTA  [IBYX
n10ckocTel. TeopeMa 0 TPEX neprieHIUKYJIspax.

MHororpaHHUKH

IToHsaTrie MHOTOrpaHHUKA, OCHOBHbIE 3/IeMeHTbl MHOTOIDaHHUKA, BBIYK/IbIe
Yl HeBbINYKJ/Ible MHOIOTPaHHUKU; pa3BépTKa MHOrorpaHHuka. IIpusma: n-yrospHas
TpU3Ma; TpaHu ¥ OCHOBaHUS TPHU3MBbI; MpsMasi ¥ HaK/JIOHHasi TIPU3Mbl; OOKOBast U
TI0/THAas TIOBEePXHOCTh TIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
rapasuiejienivune/; U ero CBoMcTBa. [lupamuga: n-yronpHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMu/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTMPAMU/IbI; TIpaBU/IbHAs U
yCceuéHHass mNMpaMuja. OJieMeHTbl TIpu3Mbl UM nupamujbl. [IpaBunbHbIe
MHOTOTPAaHHUKU: TIOHATUE TPaBUIBHOIO MHOIOrpaHHWKA; IpaBU/ibHasg IpyU3Ma U
NpaBWIbHAsl THMpaMWa; NpaBW/IbHAs TpPeyrojibHasi TNMUpaMUAa W TIPABUJIbHBIN
TeTpasAp; KyO. IlpeacraBieHWe O TIpaBWIbHBIX MHOTOTPAaHHUKAX: OKTap,
fofekasap v ukocasap. CeueHus MpU3Mbl U TTMPaAMU/IbL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS OTHOCUTEbHO TOYKH, TIPSIMOM,
IUVIOCKOCTU.  ODJIeMeHTbl CHMMETPUU B [MpaMHZAX, [apasuliesenuriesax,
IpaBU/IbHBIX MHOTOIPAHHUKAX.



BbruncsieHre 3/1eMeHTOB MHOTOTPAaHHMKOB: péOpa, JAWaroHaid, yTJIblL.
[Tnomjager OOKOBOM TIOBEPXHOCTH U TIOJIHOM TIOBEPXHOCTH TPSMOM IIPU3MBI,
MJIOIIAa/lb OCHOBaHWM, TeopeMa O OOKOBOUl TIOBEPXHOCTU TIPSIMOM TIPH3MBI.
[Tnomazar OGOKOBOM TOBEPXHOCTU U TIOBEPXHOCTH TPaBWILHOW TMHUPaMU/IBI,
TeopemMa O TIUIOIIA[W YyCceuéHHOW mupamubl. [loHATHe 06 o00béMe. OOBEM
MTUPaMU/IbI, TIPU3MBI.

[Tomobubie Tena B mpocTpaHcTBe. (COOTHOLLEHUSI MeXAY TUIOLIaJsMu
ToBepXHOCTeH, 06 bEMaMu TI0/JOOHBIX TeJl.

11 KJIACC

Tena BpalueHus

LunmHpruecKast TTIOBEPXHOCTD, obpa3ytoriue L[WIMHAPUYECKOU
TIOBEPXHOCTH, OCh I[WIMHIPUUECKOW TIOBepXHOCTH. L[WMMHAD: OCHOBaHUSA W
OOKOBasi TIOBEPXHOCTb, oOOpa3syiomjas ¥ OCb; ILIOM[agb OOKOBOM U TIOJTHOM
TIOBEPXHOCTH.

KoHunueckasi TOBepXHOCThb, 00pa3yroiye KOHUUYeCKOW IMOBEPXHOCTH, OCh U
BepIllMHA KOHUYeCKOU MOBePXHOCTU. KoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolijas
W OCb; TIUIOI[AAb OOKOBOW U TIOJHOW TIOBEPXHOCTHA. YCEUEHHBIM KOHYC:
obpasyroliye 1 BbICOTa; OCHOBaHUS M OOKOBasi [IOBEPXHOCTb.

Cdepa u map: LeHTp, pajuyc, JuUaMeTp; IUIOA/b TIOBEPXHOCTH CQephl.
B3auMHoe pacriosioykeHue cdepbl U IJIOCKOCTH; KacaTebHast TVIOCKOCTh K cdepe;
nioujab chepsl.

M306pakeHue Tes BpalljeHUs Ha TJIOCKOCTU. Pa3BépTKa LUIMH/APA U KOHYCa.

KoMOWHali Tel  BpalleHWss W MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTMMCaHHBIA OKOmo cdephl; cdepa, BMUCaHHasd B MHOTOTPAaHHUWK, WM TeJIO
BpaIlleHusl.

[Tonsitne 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTO/ILHOTO Tiapasulesienunea U ciaeacteuss u3 Heé. OO0bEM LIMIMHJPA,
KoHyca. O6béM 11apa v rioujazib chepsl.

[Tomobubie Tema B TmpocTpaHcTBe. COOTHOIIEHUS MeXKAY TUIOIIA[sIMHU
TTOBEPXHOCTeH, 00hEMaMU TTOI00HBIX TeJl.

Ceuennss TwIMHApa (Tapaiie/lbHO W TIEPIIeHAMKY/ISPHO OCH), CEeUeHHs
KOHyca (MapasiielbHOe OCHOBAaHUIO W TIPOXOJsiliee uepe3 BepIMHY), CeueHUst
1Iapa.

BeKTOpbI M KOOPJUHATHI B IPOCTPAHCTBE

BekTop Ha 1y1ocKoCTH U B TipocTpaHcTBe. Cio)KeHre U BEIUMTaHHE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha urc/o. Pa3no)keHre BeKTOpa IO TPEM HEKOMIIJIaHaPHBIM
BeKTOpaM. [IpaBWio Tapasjenienuriefa. PelleHude 3a7iad, CBSI3aHHBIX C
NpUMeHeHreM TIpaBu/ JAeWCTBUM C BeKTopamu. [IpsiMoyrosibHasi cHcTeMa



KOOpAWHAT B TipocTpaHcTBe. KoopguHatel Bektopa. [Ipocreninve 3azauv B
KOOpAWHATax. YTOoJ Mexay Bekropamu. CKassipHOe TMpOM3Be[eHHe BEeKTOPOB.
Bbluncsienre yrioB Mexay NpsIMbIMU U TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
MeTO/| TP peLleHrH FeOMeTPpUYEeCKrX 3aad.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWsS] TIPOrpaMMbI yueOHOTO IpeiMeTa
«MaremMaTuKa» XapakKTepusyrTCs:

I'paxxgaHckoe BocriuTaHue:

c(hOopMHPOBAHHOCTHIO TPaXKAaHCKOM TTO3UI[MM 00yUarolerocsi Kak akTHBHOTO
W OTBETCTBEHHOIO UjieHa POCCHHCKOTO o0OIrecTBa, IIpe/iCTaBieHWEM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3/UUHbIX CTPYKTYp, SIBJIEHUH,
MpoLleiyP TPa)KJaHCKOTo ofIectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3aMMO/IEICTBOBAaTh C COLIMA/IbHBIMM HWHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HAUEHUEM.

ITaTpuoTHyecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTbIO POCCUNCKOW TpaXkZ@aHCKOW UAeHTUYHOCTH, YBa)KeHHs
K MPOLIOMY M HacCTOSIIIIEMY POCCUMCKOM MaTeMaTHUKH, LIEHHOCTHbIM OTHOLLIEHWEM
K JOCTWXEHUSIM POCCUMCKMX MaTeMaTMKOB W POCCUMCKOM MaTeMaTUueCKou
IIKOJ/IbI, K WCIOJIb30BaHUIO 3TUX AOCTW)KEHUM B JDYTMX HayKaX, TeXHOJIOTHSIX,
chepax SKOHOMUKH.

JlyXOBHO-HPABCTBE€HHOI'0 BOCTIMTAHMS:

0CO3HaHUEM Iy XOBHBIX 1[eHHOCTeu POCCHUMICKOTO Hapo/a;
chOpMUPOBAHHOCTBI0  HPABCTBEHHOT'O  CO3HAHWS, JSTUUYECKOTO TIOBeJieHuUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPUMeHeHUeM JO0CTKEeHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHMEM JINYHOTO BKJIaZia B MOCTPOeHUe YCTOMUMBOTO OyayIiiero.

JcTeTUecKoe BOCIUTaHHe:

3CTETUYECKUM OTHOLIEHWEeM K MHUDPY, BKJIIOUAs 3CTETUKY MaTeMaTU4ecKhX
3aKOHOMEPHOCTeH, 00BHeKTOB, 3a7iay, pelLleHnH, pacCy’KJeHUl;
BOCITPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBIO YMEHUs] TIPUMEHSITb MaTeMaTUueckue 3HaHUS B
WHTepecax 37J0pOBOro v 6e3ormacHOro obpasa »KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3/10pOBOe THTaHWe, cOaaHCUPOBaHHBIA PeXXUM 3aHITUN U

OT[AbIX4, perysipHas CbI/IBI/I‘-IeCKaH aKTI/IBHOCTb); (1)1/131/IT-IECK01"0
COBepPIIIEeHCTBOBAHMNA, npu 3dHATUAX Cl'[OpTI/IBHO-OB,U‘OPOBI/ITEJ'[I)HOI;'I
AedaTe/IbHOCTBIO.

TpyaoBoe BoCclIMTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/I0MH00usi; UHTepecoM K
pa3nuuHbiM  chepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPWIOKEeHUsIMU, YMeHHeM COBepIllaTb OCO3HaHHbBINA BLIOOD
Oyayiieit mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE >KU3HEHHbIE TI/IaHbI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCcKOMy 00pa3oBaHMIO M
camMo0o0bpa30oBaHUI0 Ha TPOTSHDKEHWH BCel J>KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUaCTHIO B PEIIeHUH IMPAaKTUUECKUX 3a/lad MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO 3KOJOTMUECKON KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJio0anbHOrO  XapakTepa 9KOJOTMYecKuX mpobsem;
OpHeHTalleld Ha TpUMeHeHWe MaTeMaTUUeCKWX 3HaHWM [Jis pellleHus 3a/ayu B
o0nacTi OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUMN /11 OKPY>KaloILler CpeJbl.

IleHHOCTH HAyYHOTO MO3HAHMA: _

c(OpPMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HayKd U  OOIeCTBEHHOW TMPAKTUKHW, [TOHUMaHHEM
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTU I PA3BUTHS LUBWIM3ALMK; OBJIAIEHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYI0 U MCC/Ief0BaTeNbCKYH0 [esiTeTbHOCTh
WHAWBU/IyalbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTarnpeaMeTHbIe pe3ynbTaThl OCBOEHUs TPOrpaMMbl yueOHOTO TpeaMeTa
«MaTteMaTHKa» XapaKTepU3YIOTCS OBJIa/IEHUEM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUsiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHU8epCaAbHbIMU pe2yAsimueHbIMU OelicmeusiMu.

1)  YHueepcanbHble  no3wasamesbHble  Oelicmeusi, obecneuueaiom
¢opmuposgaHue 6a3z08bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyjcailoujeeo  Mupd;  npuMeHeHue  /102UYecKUX,
uccnedosamenbCKuUx onepayuli, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble jlorHYecKue AeiCTBHS:

e BBIAB/IATH M XapaKTePU30BaTh CYII|eCTBEHHbIE MPU3HAKH MaTeMaTUUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUN MEXAy TOHSATHUAMH; (HOpMYJ/IMPOBaTh
orpefieJieHUs]  TIOHATWUM;  yCTaHAB/IMBATbL  CYIIIECTBEHHBIM  TIPU3HAK
K/acCUpUKAI[MK, OCHOBaHHWs /i1 0000IIeHHss W CpaBHEHWs, KPUTepUu
TIPOBO/JUMOT'O aHa/TN3a;

e BOCIIpUHUMATh, (QOpMy/nIMpoBaTh U  TIpeoOpa30BbIBaTh  CY’>KIEHUS:
yTBepAUTe/IbHbIE W OTpHIaTe/bHble, eJUHUYHbIE, YacTHble W OOIIue;
YCJIOBHBIE;

e BBIB/IATH  MaTeMaTUYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTaxX, [JaHHbIX, HAOIOZEHUSX W YTBEP)KAEHUSIX;



npejjlaraTh ~ KPUTEPUW [ BBIABJIEHWS  3aKOHOMEPHOCTeH U
TIPOTHUBOPEYNH;

e JlefaTb BBIBOJBI C WCIOJb30BAaHWEM 3aKOHOB JIOTHKH, JeIYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/FOUeHUH, YMO3aK/TFOUeHHH 110 aHa/IOTHY;

e TIPOBOJUTH CaMOCTOSITe/TbHO JoKa3aTellbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMble W OT MPOTUBHOI0), BbICTPaUBaTh apryMeHTal[HIo,
TIPUBOJUTEL TIPUMEpPbl W KOHTPIPHUMEPBI; 0OOCHOBBLIBATH COOCTBEHHbBIE
CY’KIeHUsI U BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3aaud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus], BbIOMpaTh Haubosiee TOAXOAALIMN C YYETOM
CaMOCTOSITE/TbHO BbIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncoie/joBaTe/IbCKHe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTe/bCKU UHCTPYMEHT TI03HAHUS;
¢bopMy/iMpoBaTh BOIPOCH], (PUKCUPYIOLHMEe TIPOTHUBOpeUMe, Mpo0seMy,
yCTaHaB/WBaTh HMCKOMOe HW  JaHHOe, (OPMHPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TIPOBOJUTH CaMOCTOSITe/TbHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHWe TI0 YCTAaHOBJEHWI0 OCOOeHHOCTeW MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHS, TIPOIECCA, BBLIABJIEHWIO 3aBUCHUMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOI[eCCAMU;

e camMmocTosATeNnbHO (hopMyJMpoBaTh 0000IIeHNUs U BBIBO/BI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJIO/IeHNs, MCC/Ie[JOBaHUs, OLleHUBaTh [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

e TIIPOTHO3WPOBaTh BO3MOJKHOE PAa3BUTHE IIPOllecca, a TaKXKe BBIJBUTATh
TIPe/ITI0/IO’KEHHS O €T0 Pa3BUTHHU B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

e BBIABJATH AebHUIUTBHI WHGOPMAI[MH, JaHHBIX, HEOOXOJUMBIX /I OTBETA
Ha BOITIPOC U /IS PelleHus 3a/jau;

e BbiOMpaTh MHGMOPMALIMIO W3  HCTOUYHUKOB  pa3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
Pa3IMUHBIX BUOB U (hOpM IIpe/[CTaB/IeHNS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduyuecKy;

e OL|eHUBATh HaZIE>KHOCTh nHbOopMaLun 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBAHHBIM KPUTEPHSIM.

2)  YHueepcanbHble KOMMyHUKamueHble Oelicmeusi, obecneuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHbIX HABLIKO8 0OYUarOUWUXCHL.

Oommenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaTh CYXKJeHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 00I1leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U MHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS T0
XOJly pelleHus 3a/laui, KOMMEeHTHMPOBATh MO/IyUYeHHbIN pe3yJ/IbTar;

B X0/ie 00CYKZieHHs 3a/laBaTh BOIIPOCKHI 10 CYII[eCTBY 00CY»K/1aeMOi TeMbI,
nipo6JieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh W/IeH, Halle/leHHbIe Ha MOMCK
pellieHus; COTMOCTaB/ATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JIPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/vuve U CXOZACTBO TMO3WIUH; B
KOppeKTHOU (opMe hopMy/IMpoBaTh pa3HOTIaCUsi, CBOU BO3PaKeHHSsI;
Npe/CTaB/iATb  pe3yJ/ibTaTbl  pelleHds  3a7aud,  SKCIepUMeHTa,
WCC/IeJOBaHUS],  TPOeKTa;  CaMOCTOSATeNbHO  BbiOMpaTh  (dopmar
BBICTYTIJIEHUSI C YUETOM 3a/1ay Mpe3eHTal[ul U 0COOeHHOCTel ayAUTOPUH.

CoTpyaHHUYeCcTBO:

3)

MOHUMAaTb W WCIOMb30BaTh  [peUMYyllecTBa  KOMaHJHOWM U
WHAVBH/IyaTbHOK pabOThI MPH pellleHrH yueOHbIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleITeJIbHOCTH, TIJITAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesiiTh BUALI paboT, 10roBaprUBaThCs, 00CY>KJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUST HECKOJIBKUX JTHO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKeHusi, 00OMeH MHEHUH,
«MO3TOBble IITYpPMbI» W WHBIE); BBINIOJHATE CBOK YaCTb pabOThI U
KOODAWHUPOBaTh CBOM [IeHCTBUSI C [DYTMMH ujeHaMd KOMaH/bI;
OlLIeHMBaTh KaueCTBO CBOEro BK/aZila B OOL[WI TPOAYKT TO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBHS.

YHugepcanbHble  pezynsimueHble  Oelicmeus, obecneuusaiom

¢opmuposaHue cMbIC108blX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, aITOPUTM PeIlleHus 3aJjauu, BbIOMpaTh CI10cob perieHust
C YUETOM UMEIOIIUXCSI peCypPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTUPOBATh BaPDUAHTHI pellleHni ¢ Y4ETOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HaBbIKaMU T[O3HaBaTelbHOU pedieKCMA KaK OCO3HaHUS
COBepLIAaeMbIX [€MCTBUHA U MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaToB;
BlajeTb crocobamMy CaMOIIDOBEPKH, CaMOKOHTpOJ —TIpoljecca U
pe3yJibTaTa pelleHHst MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHW!
3a/jlauyd, BHOCWUTb KODPEKTHBBI B /[eSITeJbHOCTb Ha OCHOBE HOBBIX
00CTOsITENILCTB, JAHHBIX, HAlIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OIL[eHMBaTh COOTBETCTBHE pe3y/ibTaTa I1[eli W YCJIOBUSM, OOBSICHATH
TPUYKHBI JOCTWKEHUS WIN HeJOCTW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaxXO/IUThb OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

OrneprpoBaTh MOHATUSIMU: TOUYKA, MpsMasi, TIJIOCKOCTb.

[IpuMeHsITb aKCMOMBbI CTepEOMETPUM U CJIe[JCTBUS U3 HUX TIPU pelleHur
reoMeTpUYeCcKrx 3ajau.

OrneprpoBaTh NOHITHUSIMU: MApa/IeIbHOCTh U MEePHeHAUKY/ISPHOCTD MPSMbIX
Y TUTOCKOCTEH.

KnaccuduimpoBath B3aMMHOe pacroJio)KeHWe TIPSIMbIX M IJIOCKOCTeM B
TIPOCTPaHCTBE.

OrneprpoBaTh MOHATUSIMUA: [ABYTPaHHbIA yroJ, TPaHU JABYTPAHHOrO YTIJa,
pebpo ABYrpaHHOTO yTJjia; JTUHEWHBIM yTro/ ABYTPAHHOTO YIJa; I'pajyCHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh TOHSATUSIMA: MHOTOIDAHHMK, BBIMYK/IbIM W HEBBITYKJIbIU
MHOT'OTPaHHUK, 3J7IeMeHTbl MHOTOIPaHHWKA, PABU/IbHBIM MHOTOTDaHHUK.

Pacno3sHaBaTh OCHOBHBIE BH/bI MHOTOIDAaHHUKOB (MMpamuza; ITIpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccupuipoBaTh ~ MHOTOTPAaHHUKHM,  BbIOMpasi ~ OCHOBaHUSI  AJis
K1accupukalvd (BbINYK/Ible W HEBBINYK/Ible MHOTOTDAaHHUKHW; TMPaBU/IbHbIE
MHOTOTPaHHUKY; MPsIMble Y HAK/IOHHBIE MPU3MBI, Mapasijie/ienurie/ibl).

OnepupoBaTh MOHSATUSIMU: CeKYylllasi JIOCKOCTh, CeueHre MHOTOIPaHHUKOB.

OOBACHATH TIPUHLIMIIBI TOCTPOEHUS CEUeHUM, UCII0/Ib3Ysl MeTO/] CJIefIOB.

CTpouTh CeueHWs] MHOTOIDAaHHUKOB METOJOM  CJie[JOB,  BBITIO/HSTh
(BBIHOCHBIE) TIIOCKHE YepPTeXKW K3 PHUCYHKOB IMPOCTBIX OOBEMHBIX (UTYP: BUJ
CBepxy, COOKy, CHU3Y.

Periath 3alauM Ha HaXOX</leHHe reoOMeTPUUeCKUX BeJTMUMH 10 obpasiam ruiu
arOpUTMaM, TMPUMEHsIS MW3BECTHble aHA/JIMTUUEeCKHWe MeTO/bl TpU pelleHUU
CTaHJAapPTHBbIX MaTeMaTUUeCKUX 3a/lau Ha BbIUKC/IEHUE PACCTOSTHUM MEXy ABYMs
TOUKaMHM, OT TOYKM [0 TIpSIMOM, OT TOYKHA [0 TIUJIOCKOCTH, MEeXIY
CKpeLUBaIOLMHUCS MPSIMBIMHU.

Permiath 3a7iauy Ha HaxOyKJeHWe reOMeTPHUEeCKUX BEeJIMUMH 10 00pasiiaM WiIu
arOpUTMaM, TPUMEHSII M3BECTHbIE aHA/JIMTUUECKHWe MEeTO[bl TpPU pelleHUU
CTaHAAPTHBIX  MaTeMaTUUeCKuMX 3aJad Ha BbIUKWC/IEHHWe YIJIOB  MeXIy
CKpELUBAIOLMMUCA TMPSAMbIMUA, MeXJy TMNpPSIMOA U TJIOCKOCTbIO, MEXIy
TJIOCKOCTSIMM, JIByTPaHHBIX YTJ/IOB.



Bbruncsiate 06bEMBI U T/IOIIA[U TTOBEPXHOCTEM MHOTOrpaHHUKOB (TIpH3Ma,
nupaMyzia) C [pvMeHeHueM (OpMyJ/; BBIYMC/ATH COOTHOLUEHUS MeXAy
TIOIIA/IIMU TIOBepXHOCTel, 06béMaMu MoI00HBIX MHOTOTPaHHUKOB.

OnepupoBath MNOHATUSAMH: CHMMETpPUSI B IIPDOCTPAHCTBE; LIEHTP, OCb U
MJIOCKOCTh CUMMETPHH; LIeHTP, OChb U MJIOCKOCTb CUMMETPUU (UTYDBI.

W3BnekaTb, IpeoOpa3oBbiBaTb M UHTEPIIPETHPOBaTh MHQPOPMALIMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYEeCKUX (Urypax, rnpezCcTaBIeHHYI0 Ha uepTexax U
PUCYHKaX.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Ji pelleHds CTepeoMeTpUYeCKUX
3a/a4, MpeAroarawlux HeCKOJIbKO 11aroB pelleHuys, eC/Iu yC/I0BUSl IPUMeHeHUs
3a/laHbl B SIBHOM (hopMe.

[IpumeHATH  MpOCTellllMe TIpOrpaMMHbIe  CpeACTBa U 3JIeKTPOHHO-
KOMMYHUKAaLMOHHBIE CUCTEMBI [IPU PelleHnH CTepeoMeTPpUYeCKrX 3a7ad.

[TpuBoguTE TNpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeW B IpUPOZe |
)KWU3HH, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB F€OMeTPHH B UCKYCCTBe.

[IpuMeHATh TOyYeHHble 3HAHUSl Ha IIPAKTHKe: aHa/JW3MpPOBaThb peasbHbIe
CUTyalluM W TPMMEHSITb W3yueHHble TOHATUS B IIpoLlecce IIOMCKa peLleHus
MaTeMaTHueCcKd CQOpMy/nIMpoBaHHOW mMpobseMbl, MOJe/JMpOBaTh peasbHble
CUTyallUM Ha sA3bIKE TEeOMeTPUH, WCC/Ie[0BaTb I[IOCTPOEHHbIE MOJENU C
MCTI0/Tb30BaHHEM reOMeTPUUYeCKUX TIOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NIpaKTUYeCKHe 3a/lauu, CBSI3aHHbIe C HAXOKeHNeM reOMeTPUYeCKUX BeJTUUKH.

11 KJTACC

OmneprpoBaTh TOHATHAMH: I[WIWHJpUUECKas TTOBEPXHOCTb, 0Opa3ylolue
L[UIUHADUYECKONW  TIOBEPXHOCTH;  LIWIMHD;  KOHWYecKas  TOBEPXHOCTb,
oOpa3yoiiye KOHUUYeCKOl TTIOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUMHAP, KOHYC, cdepa U 111ap).

OOBACHATD CIIOCOOBI TIOJTyUEHHS TeJT BPAIl[eHHSI.

KnaccuguimpoBaTk B3aMHOe pacrosioykeHue cepsl U MII0CKOCTH.

OnepupoBaTh MOHSTHSMU: 111aDOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTA
CerMeHTa; 111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbunciasite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy .

OneprpoBaTh TIOHATUSMU: MHOTOTPAaHHUK, BMHUCAHHBIM B cdepy
OMUCAHHBIA OKO0JI0 cdepbl; cdepa, BMUCAaHHas B MHOTOTPAaHHUK WM Tejo
BpalljeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIY TLIOL[aZsiMU TIOBEPXHOCTeM U 0O0bEéMaMu
1IOZI00HBIX Tel.



M300paxkaTh u3yuaembie (UTYpbl OT PYKA W C TIPUMEHEHHEeM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbInoHATH (BBIHOCHBIE) TIJIOCKHE YePTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, COOKY, CHU3Yy; CTPOUTH C€UEeHHs TesT BpallleHusl.

Vi3BriekaTtb, HWHTEPIPETUPOBaTh U IpeoOpa3oBbiBaTh WHGOPMALUIO O
TIPOCTPAHCTBEHHBIX reOMeTpUUeCKUX (pUrypax, mpeCTaB/JeHHYI0 Ha uepTe)kax W
PUCYHKaX.

OrnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIOSTHATE  [IEMCTBUS  CIOXKEHWs] BEKTOPOB, BLIUWTAHUS BEKTOPOB U
YMHOKeHUsI BeKTOpa Ha UMC/I0, 00bSICHATb, KAKUMU CBOMCTBaMHU OHH 00/1a/1afoT.

[TpuMeHsITh TIpaBU/IO TIapaslienenuresa.

OrnepupoBaTh MOHATUSIMU: [1eKapTOBbI KOOPJMHAThI B TIPOCTPAHCTBE, BEKTOP,
MO/Iy/Ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOODJWHAaThl BEKTOPa, YTOd MEXIy
BeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJTMHeapHble U KOMILJIaHapHbIe
BEKTOPBI.

HaxouTb cyMMy BEKTOPOB U MPOM3Be/ieHre BeKTOpa Ha UMC/I0, YTO MeXIy
BEeKTODAMHU, CKaJIipHOe TIPOM3Be/leHHe, pacKIafibiBaTb BEKTOD 10 JABYM
HEeKOJIJTMHeapHbIM BEeKTOpaMm.

3a/jaBaTh MJIOCKOCTh YpPaBHEHHWEM B /IeKapTOBOM CHUCTeMe KOOp/MHaT.

[TpumeHsITb TeoMeTpuueckue (akThl [Jis pellleHusT CTepeoMeTpPUUeCcKuX
3a/]a4, MpeAToarawluX HeCKOJIbKO I1aroB pellleHus, eC/Th yCJIOBHUS TIPUMeHeHMUs]
3a/laHbl B IBHOU (hopMe.

PemiaTh mpocTeliie reoMeTpuueckue 3aZiaud Ha TIpUMeHeHue BeKTOPHO-
KOOPZMHATHOTO MeTO/a.

Pemath 3afjaud Ha [0Ka3aTe/JibCTBO MaTeMaTHUeCKUX OTHOIIEHWM U
HaxXOoX/leHHe TeOMeTPUUeCKHUX BeJIMUKH 110 06pasijaM Wid aaropuTtMaM, TIpUMeHsIs
W3BeCTHbIE METO/IbI TIPU pellleHuH CTaHAAPTHBIX MaTeMaTUueCKUX 3a/1au.

[IpuMeHsITb  TIpOCTeiilliie TIpOrpaMMHbIe  CpeJCTBa U 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MPU PellieHWH CTepeoMeTpUUYeCcKrX 3aau.

[TpuBOgUTEL TIpUMepbl MaTeMaTUUeCKHWX 3aKOHOMEPHOCTeM B TpUPOZe |
YKWU3HM, pacrio3HaBaTh MPOSIB/IeHHe 3aKOHOB I'eOMeTpPHH B HCKYCCTBe.

[IpuMeHsITh TIONyueHHble 3HaHUS Ha IIPAKTHKe: aHa/JM3UPOBATh peasbHble
CUTyal[id W TIPUMEHSITh W3yueHHbIe TIOHSATHS B TIPOllecce TITOMCKA pelleHuUs
MaTemMaThueCckd CGOpMyJMPOBaHHON MpobJemMbl, MO/|e/IMpPOBaTh peasibHbIe
CUTyalluM Ha A3bIKe T'eOMeTpUH, UCC/Ie[OBaTh IIOCTPOEHHbIE MOZeU C
WCTI0/Tb30BaHHEM TeOMeTPHUUeCKUX TTOHSITUM U TeOopeM, ariapaTa aareOpbl; peliaTh
TpaKTHUYeCcKre 3a/lauu, CBsI3aHHbIe C HAaX0XK/JeHUeM TeOMeTpHUUYeCKHX BeJTUUKH.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ko/inyecTBo yacos J/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NpoOrpaMmsbl Bcero oOpa3oBaTe/bHBIE
e paboTbI pabdoThI
pecypcsl
1 BBeneHue B crepeoMeTprio 10
) [Ipsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE. 1 1
[TapannensHOCTS NPSIMBIX U IVIOCKOCTEN
3 [TeprieHJUKY/IIPHOCTD IIPSIMBIX U 1
IJIOCKOCTel
4 Yrbl Mexxay NpSAMbBIMU U IJIOCKOCTAMU 10 1
5 MHororpaHHuKU 11 1
6 OO6BEMBI MHOTOTPAaHHHUKOB 9 1
7 [ToBTOpEHME: CeueHus], paCCTOSIHUSA U YIJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 K/TACC

KosmmuecTBo uacoB O/1eKTpoHHbIE

HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontponbHel | IIpakTHueckue

NMpOrpaMmsbI Bcero oOpa3oBare/ibHbIE

e paboTbI paboThI
pecypchbl

Tesa BpaleHus 12

OOBEMBI TE 5 1

BekTopbl 1 KOOpAUHATEI B TIPOCTPAHCTBE 10 1

[ToBTOpEHUE, 06006IIIEHHE, . 1

cucTeMaTU3alysl 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosimuecTBO yacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
obOpa3oBare/ibHbIE

pecypchbl

OCHOBHBIe MOHATHUS CTEPEOMETPUM: TOUKaA,
rpsimasi, IMJIOCKOCTb, IPOCTPaHCTBO.
ITpaBuna u3obpaxeHHs: Ha pUCYHKaX:
n300pakeHUs! IJI0CKOCTeH, NapasiienbHbIX
MpSIMBIX (OTPe3KOB), CepeuHbI OTpe3Ka

[ToHsATHS: TTepeceKaroIecs TVIOCKOCTH,
TriepeceKaroIecs rpsiMasi ¥ TJI0CKOCThb

[TonsTus: nepecekaromuyecs rniI0CKOCTH,
nepecekaromyecsd rnmpsamMaa U rji0OCKOCTb

3HaKOMCTBO C MHOTOI'paHHUKaMH,
r300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKLIMOHHBIX YepTerKax

HauanbHble cBefieHus1 0 KyOe U ipaMu/e,
uX pa3BépTKU U Mojienu. CeueHust
MHOT'OrPaHHUKOB

HauanbHble cBefieHus 0 Kybe U nipamu/e,
YX pa3BépTKU U Mmogjenu. CeueHus
MHOTOTPaHHUKOB

[ToHsATHE 006 aKCHOMAaTHUYECKOM
TOCTPOEHUU CTePEeOMETPUU: aKCUOMBI
CTepeoMeTpHH U C/Ie/ICTBUS U3 HUX




[TonsiTve 06 aKCMOMAaTHUECKOM

8 IIOCTPOEHUY CTepeOMeTPUU: aKCUOMBI
CTepeoMeTpUU U CJIe[ICTBUS U3 HUX
[MoHsiTHE 006 aKCMOMaTHUeCKOM

9 TOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEepeOMeTpHUH U CJIe[ICTBUS U3 HUX
[MoHsiTe 06 aKCMOMaTHUECKOM

10 IIOCTPOEHUU CTePeOMETPUN: aKCUOMBI
CTepeoMeTpUH U CJIe[ICTBUS U3 HUX
B3aumHoe pacriosnoyxeHue NpsiMbIX B

1 MIPOCTPaHCTBe: MepeceKarolecs,
rapasijieJibHble U CKpellyBarolyecs
rpsiMble
[TapasienbHOCTB NPSIMBIX U IJIOCKOCTEN B

1 MIPOCTPaHCTBe: Mapasie/bHble MPsIMble B
NIPOCTPAHCTBe; Mapaslie/IbHOCTb TPEX
TMIPSIMBIX
[TapaniensHOCTb NPSIMBIX U IVIOCKOCTEH B

13 rpoctpaHcTBe: [lapaiienbHOCTD MPsIMON 1
IIJIOCKOCTH

14 YTJibl C COHArpaB/ieHHbIMU CTOPOHAMU

15 Yron mexxay NpsiIMbIMU B IIPOCTPAHCTBe

16 Yro/ Mexzy IpsIMBIMU B IIPOCTPAHCTBE

17 [TapasienbHOCTB NJIOCKOCTeN:
Trapasijie/ibHble IJIOCKOCTH

18 CBolicTBa napa’iie/ibHbIX MJI0CKOCTel

19 [TpocTeiiiire MpOCTPaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TeTpasp, Kyo,




Mapasuiejernuries

20 [TocTpoeHue ceueHul

21 [TocTpoeHue ceueHun
KonTponbHas paboTa 1o Teme "TIpsiMble 1

22 TUVIOCKOCTU B MIPOCTPAHCTBE.
[TapanienbsHOCTh NPAMBIX M IJIOCKOCTeH"
[TeprieH Ky ASIPHOCTD MPSIMOW U

23 TIJIOCKOCTHU: MepIieHIMKYJ/ISPHbIe MpsSIMble B
TIPOCTPaHCTBe

24 [Tpsimble napasnienbHble U
NeprieHUKY/IsipHbIe K MJI0CKOCTH

75 [Tpsimble napasnienbHble U
TNepreHJMKYy/IspHbIe K IJIOCKOCTH

6 [Ipu3HaK nepneHAUKY/ISIPHOCTH NPSIMOU U
IIJIOCKOCTH

57 [Tpu3Hak neprieHAuKY/ISPHOCTH TIPSIMOM U
TJIOCKOCTH

)8 Teopema 0 TIpsiMOi1 TiepIIeHIUKY/ISIPHOM
IIJIOCKOCTH

79 TeopeMa 0 NIpsIMOY TIepIIeHUKYISPHOU
IIJIOCKOCTH

30 TeopeMa 0 NIpsIMOY TIepIIeHUKYISIPHOU
IIJIOCKOCTH
[TepnieHAUKYISIP YU HAKJIOHHBIE: PACCTOSIHUAE

31 OT TOUYKH [0 TVIOCKOCTH, PACCTOSIHKE OT
MIPSIMOU 10 TIJIOCKOCTH

32 [TeprieHAUKY/IIp M HAKJIOHHbBIE: pacCTOsTHYE




OT TOUKHU [0 IVIOCKOCTH, pACCTOAAHHE OT
l'[pﬂMOfI A0 IIJIOCKOCTH

HepHEH,E[I/IKYJIHp M HaKJIOHHBIE: paCCTOAHNE

33 OT TOYKH JI0 IVIOCKOCTH, pacCTOsIHYEe OT 1
MIPSIMOM 10 TIJIOCKOCTH
[TeprieH UKy /1P ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH [0 MJIOCKOCTH, paCcCTOSIHKE OT 1
MPSIMOM 10 TIJIOCKOCTH

35 YTJIBl B IPOCTPAHCTBe: YTOl MEXAY 1
MPSIMOU Y TUIOCKOCTBEO

36 [IByrpaHHbIN yroJ, TUHENHbINA yro/ 1
[BYTPaHHOIO yria

37 [ByrpaHHbIN yroJ, TUHEHHBIN yroJ 1
JBYTPaHHOIO yria
[TeprieH UKy ISPHOCTD MJIOCKOCTEMN:

38 TIpU3HaK NepreHuKYyIIPHOCTH ABYX 1
TIJIOCKOCTeN
[TeprnieHUKyIIPHOCTD MIJIOCKOCTEN:

39 TIpU3HaK NepreHuKYyISPHOCTH ABYX 1
TJIOCKOCTeMN
[TeprnieHUKy/IAPHOCTD MJIOCKOCTEN:

40 [IPU3HAK [ePIIeHJUKYIAPHOCTU ABYX 1
IIJIOCKOCTeN

41 TeopeMma 0 Tpéx neprneHvKy/ispax 1

42 TeopeMa 0 Tpéx mepneHuKY/IsIpax 1

43 TeopeMa 0 Tpéx mepreHuKYy/Ispax 1

44 KoHnTposnbHast paboTa 1o TeMam 1




"[leprieHAVKYISIPHOCTb MIPSIMBIX U
nockocTe" v "YT/bl MeXXy MPsSMbIMU U
IJIOCKOCTAMU"

45

ITousTHe MHOI'orpaHHMKa, OCHOBHbI€E
3JIEMEHTBI MHOI'OI'DAHHHMKA, BBIITYKJ/IbIE U
HEBBIITYKJ/Ible MHOTOT'PAHHUKU; pa3BépTKa
MHOI'OrpaHHUKa

46

[Tpusma: n-yrosibHasi IpU3Ma; rpaHy U
OCHOBaHU$ NIPU3MBbI; TIpSIMasi U HaKJIOHHas
npu3Mbl; O0KOBast U MOJIHasi TOBEPXHOCTh
TIPU3MBbI

47

[Tapannenenunes, NpssMOYTOJ/IbHBIN
rapaJuiesierure/; U ero CBOMCTBA

48

[Tupamuja: n-yrojapHas nupamuja, rpaHu u
OCHOBaHMe TIMPaMU/Ibl; OOKOBast U MOJTHasT
[IOBEPXHOCTb MUPaMU/IbI; NIPaBU/IbHAA U
yceuéHHas nmupamua

49

[TpaBU/IbHBIE MHOIOIPaHHUKU: TTIOHATHE
NPaBUIBHOIO0 MHOTOTPaHHKKA; NIpaBU/IbHAs
rpyu3Ma Y npaBWIbHas MMPaMU/a;
NpaBU/IbHAs TPeyroJybHas Nupamuja u
MIPaBWIBHBIN TeTpas/p; Ky0

50

[IpencraBneHue 0 MpaBUIbHBIX
MHOTOTpaHHUKaX: OKTas3/p, J0/AeKas p U
HKOCas/p.

51

CumMMeTpus B TIPOCTPAHCTBE: CUMMETDUS
OTHOCHUTEJIbHO TOUKH, MPSIMOM, MJIOCKOCTH.
OneMeHTbl CHUMMETDPHUH B NMPAMHUZAX,




Mapasuienernurieax, IpdBUJIbHBIX

MHOTOrpaHHUKaX
£ BbIunic/ieHre 371eMeHTOB MHOTOTPaHHUKOB: 1
pébpa, AMaroHasu, yribl
[Tromae 6OKOBOM MOBEPXHOCTH U TTOJTHOM
e3 MOBEPXHOCTH TIPSIMOMU TIPU3MBI, TIIOIIAZb 1
OCHOBaHHH, TeopemMa 0 60KOBOM
TOBEPXHOCTH TIPSIMOM TTPU3MBI
[Tnomazb 60KOBOM MOBEPXHOCTH U
£4 TOBEPXHOCTHU TIPaBUTbHOM MUPaMU/IBI, 1
TeopeMa O T/I0Ia/ii OOKOBOM TTOBEPXHOCTH
YCeUEHHOW MUPaMHU/IbI
ee KoHTtponbHast paboTa 1o teme 1
"MHororpaHHuKu"
56 [MousiTHe 06 00BEME 1
57 OOBEM MUPAMU/IBI 1
58 OO0BEM MUPaMU/IBI 1
59 OO6BEM MUpaMUzbI 1
60 OO0BEM TTUPAMU/TBI 1
61 OO6BEM MTPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 KonTponbHas paboTa 1o Teme "OOBEMBI 1
MHOIOTPaHHUKOB"
[ToBTOpeHue, 060011jeHIe CCTeMaTH3aLUs
65 3HaHui. [TlocTpoeHUe ceueHni B 1

MHOI'OrpaHHHUKe




66

[ToBTOpEHUe, 0000IIeHHe CHCTeMaTH3aLUs
3HaHUM. BbIunc/ieHre pacCTOSTHUN: MeXay
JBYMsI TOUKaMH, OT TOYKH [I0 TIPSIMOM, OT
TOUKH [I0 TJIOCKOCTU, MEXKY
CKPEIUBAIILAMUCS TTPSIMBIMU

67

WToroBasi KOHTpO/IbHasi paboTa

68

[ToBTOpEHME, 0600IIIEHHE CUCTEMATH3AIHS
3HaHWH. BbIUKC/IeHre yI/ioB: MeXIy
CKPeIIMBAIOIUMKCS TIPIMBIMU, MEXY
TMIPSIMOM U TJIOCKOCTBIO, IBYTPaHHbBIX
YIJIOB, YIJIOB MEX/Y TJIOCKOCTSIMU

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

Ne n/m

Tema ypoka

KosimuecTBo uacoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
obpa3oBare/ibHbIE

pecypchbl

Cdepa u 11ap: 1IeHTP, PaJIuyC, AUAMeTp;
T/I0ILa/Ib TIOBEPXHOCTHU Cepsl

B3aumHoe pacrionoxxeHue cepsl 1
TJIOCKOCTH; KacaTe/ibHasi TVIOCKOCTh K

cdepe; roiaab chepsbl

N306paskenue cdepbl, I1apa Ha
riockocTu. CedeHus mmapa

[{unvHApHUecKasi TOBEPXHOCTb,
obpa3yrorye UINHAPUUeCKOn
TOBEPXHOCTH, OCh LIW/TMHAPHUYECKOH
TIOBEPXHOCTH

[unuHap: ocHOBaHUS U OOKOBast
TIOBEPXHOCTh, 00pa3ytolasi ¥ 0Ch;
T/I01a/Ib O0KOBOM M MOTHOM
TOBEPXHOCTH

V306pakeHue LWITMH/PA Ha TJIOCKOCTH.
Pa3pépTka 1unuHapa. CeueHus

LUAIMHAPA (TIJI0OCKOCTBIO, TapasiielbHOU
WU TIePTIeHIUKY/ISIPHOM OCH LIUIMHAPA)

KoHnueckasi ToBepXHOCTb, 0Opa3ytoliye
KOHWYECKOM TTOBePXHOCTH, OChb U
BepIIMHA KOHUUECKOH MMOBEPXHOCTH




KOHyC: OCHOBadHHE U BePIIWHA,

8 obpasytolriast 1 0cb; IOl lb OOKOBO U
TMOJIHOU [TOBEPXHOCTU
YceuéHHbIN KOHYC: 0Opa3syrolye 1

9 BBICOTA; OCHOBaHHS U OOKOBast
TIOBEPXHOCTh
W306pa>keHre KOHyCa Ha TVIOCKOCTH.
Pa3BépTka KoHyca. CeueHus1 KOHyCa

10 (T/I0CKOCTBI0, Mapa’iie/ibHON
OCHOBaHHUIO, U MJIOCKOCTBIO, MPOXO/ALIeN
yepe3 BepILINHY)

1 Komb6uHarwst Tes BpaieHus 1
MHOT'OIPaHHUKOB
MHororpaHHUK, OMKCaHHBIN 0KOJIO

12 cdepsl; cdepa, BrivcaHHas B
MHOT'OIPaHHUK WUJIU B TeJI0 BpallleHUsI

13 [MonsTHE 06 06BEMe. OCHOBHBIE
CBOMCTBa 00BEMOB Tes

14 OOBEM IIUIMH/PA, KOHYCa

15 OO6BéM mapa ¥ TIoLab chepsbl
[Togo6HbIe Tena B MPOCTPAHCTBe.

16 CooTHoLIeHHs MeXxay IUIoLagaMUu
TIOBEPXHOCTeH, 00bEéMaMy TIOAOOHBIX Tesl

17 KonTtposneHast pabora o Temam "Tesa
Bpaujeaus’ u "O6bembl Ten"

18 BekTop Ha M/IOCKOCTU U B IPOCTPAHCTBE

19 Crno)keHre U BbIUMTaHNe BEKTOPOB




20

YMHOXeHue BEKTOpAd Ha 4YMCJIO

21

Pa3noxeHue BeKTopa 1o Tpém
HeKOMIIaHapHbIM BeKkTtopaM. [IpaBuio
napasuiesienureza

22

Pemmenue 3aau, CBSI3aHHBIX C
NIpUMeHeHreM NIPaBUI JelCTBUMN C
BEKTOpPaMH

23

[TpsimoyrosbHasi cucTeMa KOOpP/AMHAT B
npoctpaHcTBe. KoopuHaTh! BeKTOpa.
[Tpocreiive 3a1aun B KOOpAWHATAX

24

Yron mexay Bektopamu. CKasnsgpHoe
NpOU3Be/leHHe BeKTOPOB

25

Briuncienue YIJI0B MeXAy MpAMBIMHA U
IJIOCKOCTSAMU

26

KOOp,E[HH&THO—BEKTOprIFI MeTO/[, TIpHu
penieHr reOMeTpruueCKuX 3aau

27

KonTtpospHast pabota o Teme "BeKTopbl
Y KOOpJMHATHI B IIPOCTpaHCTBe"

28

[ToBTOpEHUe, 00001TIEHNE U
cucreMaTtH3auys 3HaHu. OCHOBHBIE
¢burypsl, pakThl, TeOpeMbI Kypca
TUTaHUMEeTPUH

29

IToBTOpEHMe, 00001IeHE 1
cucreMaTtH3auys 3HaHu. OCHOBHBIE
¢burypsl, pakThl, TeOpeMbI Kypca
TUITaHUMEeTPUH

30

[ToBTOpEeHMe, 060011[eH1e U
CHCTeMaTH3allvsl 3HaHWH. 3afaun




MJIaHUMETPHHU U METOAbI UX PELIeHHA

[ToBTOpeHue, 006001IIeHE 1

31 cUcTeMaTHr3alus 3HaHUW. 3afaun 1
TJIAaHUMETPUU U MeTO/Ibl UX peLleHUs
[ToBTOpEHUE, 0600ITIEHNE U

1 cucreMaTu3auys 3HaHU. OCHOBHbIE 1
¢urypsl, ¢pakThl, TeOpeMbl Kypca
CTepeoMeTpuH

33 WToroBast KOHTpPO/IbHasE paboTa 1

34 [ToBTOpEeHMe, 060011eHe U 1
cucTeMaTU3aLysl 3HaHUM

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






