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I[TOACHUTEJIbBHAA 3AIIMCKA

Pabouast mporpamma yue6HOro Kypca «I'eomeTpusi» 6a30Boro ypoBHs yist oOydatoruxcst 10 —11
K/1accoB pa3paboraHa Ha ocHoBe DefiepabHOTO TOCY/apCTBeHHOr0 060pa3oBaTe/IbHOTO CTaHApTa
cpeHero ob1riero 06pa3oBaHusi, C yUETOM COBPEMEHHBIX MUPOBBIX TPeOOBaHHH, MPebSIBISIEMBIX K
MaremMaThyeCKoMy 00pa30BaHHIO, ¥ TPAJMLIMI POCCHICKOTO 00pa3oBaHus. Pear3aliys MporpaMMbl
obecrieurBaeT OBJIa/IeHUe K/TFOUEBBIMU KOMIIETEHLMSIMU, COCTABJISFOLLIMU OCHOBY JIJISI
CaMOpa3BUTHS M HEMPePbIBHOTO 00pa30BaHusl, 11eJI0CTHOCTh O0IIEKY/IbTYPHOT0, TUYHOCTHOTO U
TI03HABATe/TLHOTO PAa3BUTHS TMYHOCTH 00yUarOII[HXCS.

LOEJIM NU3YUYEHNUA YYEBHOI'O KYPCA

BaxHOCTh yueOHOT0 Kypca reoMeTpUy Ha YPOBHe CpeJjHero o01iero oopasoBaHusi 00yc/ioB/ieHa
TIPaKTUYeCKOW 3HAYMMOCTBIO MeTarpeJMeTHbBIX U MPeAMETHBIX pe3y/IbTaToB 00yUueHus: rTeOMeTPUH B
HarpaBIeHUH TMYHOCTHOTO Pa3BUTHS 00yUaroUxcs, opMUpoBaHUs (HYHKIMOHATHHOM
MaTreMaTh4yeCKol TPAMOTHOCTH, U3yUYeHUsI APYTUX yueOHBbIX AUCLUIIMH. Pa3BuTHe y 00ydarommxcst
TIPaBU/IBHBIX TIPE[CTABIEHUI O CYIITHOCTH U TIPOUCXOKEHUH FeOMeTPHUYeCKHX abCTpaKIui,
COOTHOILIEHUH PeaibHOTO U U/1ea/TbHOTO, XapaKTepe OTPaKeHHUsI MaTeMaTHueCKOM HayKoW sIB/IeHUH
¥ TIPOLIeCCOB peaslbHOTO MUPA, MeCTe TeOMeTPHH B CHICTEMe HayK M PO/ MaTeMaTHyeCKOTo
MO/Ie/TMPOBAHMS B HAYUHOM TMO03HAaHWU U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAyUYHOTO
MHPOBO33peHUsI YUaluXCsl, a TAaK)Ke KadyeCTB MbILUIeHHs], He0OXOAUMBIX /I/Is1 aflanTaliu B
COBpeMeHHOM o0i11iecTBe.

[eomeTpus sIBsIeTCS1 OAHUM M3 0a30BBIX ITPEAMETOB Ha YPOBHE Cpe/IHero o01jero 00pa3oBaHusl, TakK
Kak 00ecrieurBaeT BO3MOXKHOCTh M3yUeHHs KaK JUCLUIIMH eCTeCTBeHHO-HAyYHOU
HAaIpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MellieHue, GOpMUPYyeMOe TIPH U3yUeHUH 00yUYaroLUMHUCS TOHATUIHBIX OCHOB
reoMeTpPHUU U TTOCTPOEHHH TIeTI0YKH JIOTUUeCKHX YTBePXK/eHUH B XO/le PelleHus FeOMeTpHUYeCKHX
3a/iad, yMeHHWe BbIJBUraTh W OTIPOBEPraTh TMIOTe3bl HEITOCPECTBEHHO UCTIO/B3YIOTCS TIPU
peIIeHNH 33/lau eCTeCTBeHHO-HayYHOTO [MKJ/Ia, B UaCTHOCTH M3 Kypca (U3UKH.

YMeHHe OpUEeHTHPOBATLCS B MIPOCTPAHCTBE UTPAET CYIIeCTBEHHYIO POJIb BO BCEX 00/1aCTIX
JieaTeIbHOCTH YesioBeKa. OpueHTarys 4esioBeka BO BpeMeHHU 1 ITPOCTPAHCTBe — Heo0XoguMoe
yC/IOBHE ero COLManbHOTO ObITHS, JopMa OTpa’keHHs OKPY’Karoliero MUpa, YC/IOBHe YCIelTHOTO
TI03HaHMSI ¥ aKTUBHOTO TIpe0Opa30BaHusl 1eHCTBUTeNBbHOCTH. OneprupoBaHie IPOCTPAHCTBEHHBIMU
obpa3amu 00beJUHSIET pa3Hble BU/bI yUeOHOW U TPY/IOBOH JIeSITeIbHOCTH, SIB/ISIETCS OFHUM U3
npodeCCHOHATBPHO Ba)KHBIX KaueCTB, TI0ITOMY aKTyaslbHa 3aZiaua OpMHUPOBaHUS y 00yJaroImyxcst
TIPOCTPAHCTBEHHOT'0 MBIIIEHHUS] KaK PA3HOBUJHOCTH 00pa3HOTr0 MBILUIEHHS — CYIIIeCTBEHHOTO
KOMITOHEHTA B TIO[TOTOBKE K IMPAKTUYeCKOH [IeSITeIbHOCTH 110 MHOTHM HarpaB/ieHUsIM.

Llesib 0CBOEHMsI TIpOrpaMMbl yueOHOro Kypca «['eoMeTpusi» Ha 6a30BOM ypoBHE 00yueHus —
ob1ieobpa3oBaresibHOE U OOIIIEKY/IBTYPHOE Pa3BUTHE 00yUaronXcs yepe3 obecrieueHre
BO3MOXHOCTU TIPUOOPETEHHSI U UCTI0/Ib30BaHUS CUCTEMATHUeCKUX TeOMeTpUYeCKUX 3HaHUH U
JelCTBUM, Crielii()UUHBIX TeOMEeTPUH, BO3MOXXHOCTH YCTIELTHOTO TPOZI0/DKeHHsT 00pa30BaHMs 10
CIeLMaIbHOCTSIM, He CBSI3aHHBIM C MPUKJIaJHBIM UCTI0/Ib30BaHUEM T€OMETPHH.

[Tporpamma o reomeTpuy Ha 6a30BOM ypOBHe TpeAHa3HaueHa /i1t 00yJaroIuXxcsi CpeJHeH KO,
He WCTIbITHIBABIIMX 3HAUMTE/IbHBIX 3aTPY/IHEHUH Ha YPOBHE OCHOBHOTO 0011[ero 00pa3oBaHusI.
Takum ob6pa3om, obyuaroruecst Ha 6a30BOM YPOBHE /I0JDKHBI OCBOUTH 00IIe MaTeMaTHueCKHe
YMEHWSsI, CBSI3aHHbIE CO CTIELIU(HUKON TeOMETPUU U HEOOXOMMBIe /IS KU3HH B COBPEMEHHOM
obujectBe. Kpome 3TOro, OHM MMEIOT BOSMOYKHOCTh U3yUUTh TeOMETPHI0 Oosiee ryboKo, eciu B
JaTbHeNIIIeM BO3HUKHET He00X0JUMOCTb B TeOMeTPUYeCKUX 3HaHUSIX B MTPOQeCCHOHaTLHON
JiesTeIbHOCTH.

MocTwkeHue 1|eJT1 OCBOEHHSI TIPOrPaMMbI 00eCTIeUrBaeTCs pelieHreM COOTBETCTBYIOIIMX 3a/1au.
[TpuopuTeTHBIMYU 3aZladaMy 0CBOeHHS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kaccax
SIBJISFOTCSI:



(hopmHpoBaHue Mpe/CTaB/leHUs O FTeOMeTPUM KaK YaCTH MUPOBOM KY/IbTYpPbl M OCO3HaHUe eé
B3aMMOCBSI3U C OKPY>KaroL{UM MUPOM;

(opmHpoBaHue Mpe/CTaB/IeHUs] 0 MHOTOIPaHHUKAX U Teslax BpallleHUs KaK O BayKHeMIINX
MaTeMaTU4eCKHUX MOZeJIsiX, IT03BOJISIOLMX ONKUCHIBaTh U U3y4daTh PasHble sIBJIeHUs] OKPY KaroLLero
MUDa;

(opMrpoBaHre YMeHHs paclio3HaBaTh Ha YyepTe)kax, MOZe/IsIX U B peajlbHOM MUpe
MHOTOI'DaHHUKHU U TeJla BpallleH!s;

OBJIa/leHHe MeTO/laMH pellleHus 3a/lau Ha TOCTPOeHHs1 Ha N300pa’keHUsIX IPOCTPAaHCTBEHHbBIX
uryp;

(hopMrpoBaHre YMeHHs OTIepupOBaTh OCHOBHBIMHU MTOHATUSMUA O MHOTOTPaHHUKAX Y Teslax
BpallleH!sI ¥ UX OCHOBHBIMH CBOWCTBaMy;

OBJIaZleHHe aJrTOpUTMaMU pelleHHs] OCHOBHBIX TUIIOB 3a/jay; (POPMUPOBaHUE YMEHUS
NIPOBOJUTH HECJIOKHBIE [J0Ka3aTe/IbHble paCCy)KIeHHUs B XO/ie pelleHUs CTepeoMeTpUUYeCKUX 3a7a4y
Y 3a/ja4 C NIPaKTUYeCKUM COZieprKaHueM;

pa3BUTHe UHTE/IEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTeH 00yJaroIxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, UCC/e/|0BaTeIbCKUX YMEHU, KpUTUUHOCTH MBbILIIEHUS;

(opmHpoBaHue QyHKIMOHA/TIBHOW I'PaMOTHOCTH, Pe/ieBAHTHOW T'eOMeTpUH: YMeHHe
pacrio3HaBarh MpOosIB/IeHHsI TeOMeTpUYeCKUX TIOHSATHM, 00beKTOB M 3aKOHOMEPHOCTel B peaibHbIX
JKU3HEHHBIX CUTYalWsIX U TIPU U3yUYeHUH JPYTHX YUeOHBIX ITPeMeTOB, ITPOSIB/IEHHs 3aBUCUMOCTel
Y 3aKOHOMepHOCTeH, (hOpMyIMpOBaTh UX Ha S3bIKe TeOMETPUH U CO3[jaBaTb reOMeTpUUeCcKre
MOZe/Td, IPUMEHSITh OCBOEHHBIN reOMeTpUYeCKUM arapar fJisl pellieHus IPaKTUKO-
OpPYEeHTHPOBAHHBIX 3a/la4, MHTePIIPeTUPOBaTh U OLIeHUBATh [10/TyYeHHbIe pe3y/bTaThl.
OTnrurTeTbHON 0COOEHHOCTHIO TIPOTPaMMBI SIB/ISIETCST BK/IIFOUEHHEe B KyPC CTePeOMeTpUU B Hauaste
ero u3yueHus 3a/jay, pelllaeMbIX Ha YPOBHe HHTYUTUBHOTO MO3HAHWS, U OTIpe/ie/IéHHBIM 00pa3om
OpraHv30BaHHast paboTa Ha/i HUMH, UTO CTIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOI'O MbILIEHUs], CTUMY/IUPYeT IpOTeKaH!ue UHTYUTHUBHBIX IIPOLIeCCOB, MOTUBHPYeT
K Ja/IbHelIIeMy M3y4eHHUIO0 NpeiMeTa.

[peanouTeHyie OTAAETCS HAr/sSIIHO-KOHCTPYKTUBHOMY MeTOAy 00y4eHusi, TO eCTh TeoOpeTHuecKre
3HaHWS UMEIOT B CBOel OCHOBe YyBCTBEHHOCTb NPeJMEeTHO-TIPAKTUYEeCKOU JiesTe/IbHOCTH. Pa3BuTue
MIPOCTPAHCTBEHHBIX MPe/ICTaB/IeHU y yUalllMXCsl B Kypce CTepeoMeTpUr IIPOBOJUTCS 3a CUET
perIeHus 3a/ia4 Ha CO3JjaHyre MPOCTPAaHCTBEHHBIX 00pa30B U 3a7iau Ha OTlepHUpPOBAHME
NPOCTPaHCTBeHHbIMU 06Opa3zamu. Co3faHre obpasa poOBOAUTCS C OTIOPOi Ha HAIVISIIHOCTh, a
orepupoBaHKe 00pa3oM — B YCJIOBUSIX OTBJ/IEUEHHS OT HAIVISIAHOCTH, MBICJIEHHOTO M3MeHEeHHsI ero
VICXOJHOTO COfiepKaHusl.

OcHoBHBIe cogepykaTesibHble JTMHUU Kypca «['eomerpun» B 10—-11 kaccax: «MHOrorpaHHUKW»,
«[IpsiMble ¥ TIJIOCKOCTU B MIPOCTPaHCTBe», «Tesia BpallleHus», « BeKTopbl U KOOpAWHATHI B
npocrpaHcTse». opMHUpOBaHKe JIOTMUeCKUX YMEHUH paclipesie/isieTcsl He TOJIBKO I10
coziep>KaTesIbHbIM JIMHUSIM, HO U 110 roziaM o0y4eHusi Ha ypOBHe cpejjHero obiriero o6pa3oBaHusi.
CopeprkaHre 0Opa30BaHus1, COOTBETCTBYOIIIee TIPeIMETHBIM pe3y/ibTaTaM 0CBOeHHs paboueid
TIPOTrPaMMBbl, PAaCIipe/ie/IEHHBIM I10 rofiaM 00yueHusi, CTPYKTYPUPOBaHO TaKUM 00pa3oM, UToObI
OBJIafleH/e reOMeTprUYeCKUMY NTOHATUSMU Y HaBbIKAMU OCYILe CTB/ISVIOCH TIOC/Iel0BaTe/IbHO U
TIOCTYTIaTe/IbHO, C COOJIFOfieHreM TPUHLUIIA TTPeeMCTBeHHOCTH, YTOObI HOBbIe 3HAHHS BK/TFOUA/IMCh
B 00II[yI0 CHCTEMY TeOMeTpHUeCKUX TIpe/iCTaBIeHHI 00yJaroIyXCsi, PaCIMpsis U yITyOmsis eg,
o0pa3yst IpOUHble MHO>KeCTBEHHbIe CBSI3U.

MECTO YUEBHOI'O KYPCA B YYEEHOM IIJTAHE

Ha u3yuenue reometpun otBoAuTCo 2 yaca B Heziesmro B 10 kyacce v 1 yac B Hefiemmto B 11 Kiacce,
BCero 3a /jBa roga obyyenus - 102 yueGHbIX yaca.



COOEP)XAHUME YUYEBHOI'O KYPCA
10 KJTACC

[Tpsimble ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIe TIOHSITUS cTepeoMeTpru. Touka, rpsiMasi, TJI0CKOCTb, TIPOCTpaHCTBO. [ToHsTHE 06
aKCMOMaTU4eCKOM ITOCTPOEHUY CTepeOMeTPUM: aKCUOMBI CTEPeOMeTPUU U CJIe/ICTBUS U3 HUX.
B3aumHoe pacriosnioykeHue NpsIMbIX B IIPOCTPAHCTBe: MepeceKarolyecs, napasule/bHble U
CKpelMBaroLecs npsmsle. [lapanienbHOCTb NPSIMBIX U IJIOCKOCTEN B IPOCTPaHCTBe:
rapa’ijieJibHble MpsiMble B TIPOCTPAHCTBE; MapasjielbHOCTb TPEX MPSIMbIX; Napasiie/IbHOCTh MPSIMOM
Y TUVIOCKOCTH. YIVIBI C COHAIIpaB/JIeHHbIMU CTOPOHAMH; YIOJI MeXX/y MPSIMBIMU B IIPOCTPaHCTBe.
[TapannenbHOCTh MJIOCKOCTEM: Tlapasiie/ibHble MJI0CKOCTH; CBOKMCTBA Mapasule/bHbIX M/I0CKOCTEeH.
I[Tpocreiinie mpocTpaHCTBeHHbIE (GUTYPHI HAa TVIOCKOCTH: TeTPasAp, Ky, mapanienenumnes;
MOCTPOEeHUe CeueHuu.

[TeprieHJMKy/IIPHOCTD NIPSIMOM U IVIOCKOCTU: TIePIIeHUKY/ISIPHBIE ITPSIMbIe B IIPOCTPAHCTBe,
NIpsiMble Tapasule/ibHble U MepreHAUKY/ISIpHbIe K IJIOCKOCTH, MPU3HAaK MepreH/IuKy/ISpHOCTH
NIPSIMOM M TVIOCKOCTH, TeOpeMa O MPsSIMOU IepreHAUKYJISIPHON TVIOCKOCTH. YIVIbl B IPOCTPAHCTBe:
YTOJ1 MeX/y MPSIMOU U TIJIOCKOCTBIO; ABYTPaHHBIN yToJ, TMHENHBIN Yro/ JBYTPAHHOIO YIva.
[TeprieHUKy/ISID ¥ HAK/IOHHBIE: pACCTOSTHUE OT TOUKU 10 IIJIOCKOCTH, PaCCTOSTHUE OT MPSIMOU 10
TIJIOCKOCTH, TIPOEKLUS (PUTyphl Ha MI0CKOCTh. [lepneHANKy/ISpHOCTD MI0CKOCTEN: MPU3HaK
NepIIeHUKY/ISIPHOCTH [IByX IVIOCKOCTel. Teopema O TpéX nepreHuKy/sipax.

MHororpaHHUKU

[ToHsaTEe MHOTOIPaHHKKA, OCHOBHBIE 3/IeMEHThI MHOIOI'PaHHUKA, BBIITYK/Ible U HEBBITYK/Ible
MHOTOIPaHHHKH; pa3BépTKa MHOrorpaHHuKa. [1pr3ma: n-yrosbHasi Ipusma; rpaHd ¥ OCHOBaHUS
TIPU3MBI; TIPSIMasi U HAK/IOHHast TIPY3Mbl; OOKOBasi ¥ TIO/THAs! IOBEPXHOCTH MTPU3MBI.
[Tapannenenunes, NpsMOYTO/bHBIN Mapasienenuriel; U ero cBorcrea. [lupamuja: n-yroabHas
NMpaMKyZa, TPaHU ¥ OCHOBaHWeE MMPaMH/Ibl; OOKOBAs M MOJTHAsSI TIOBEPXHOCTh MPAMU/IBI;
MIpaBU/IbHAsS U YCeUEHHas MMpaMu/ia. JeMeHThI IPU3Mbl U TupaMu/ibl. [IpaBuibHbIe
MHOTOI'DaHHHUKU: ITOHSITHE [TPaBU/IbHOIO MHOTOI'DaHHUKA; NIPaBU/IbHAS NIPU3Ma Y IIPaBUJIbHAS
nMpamMK/ia; TIpaBU/IbHAs TPeYroJibHasi MMpaMuy/ia U TIpaBUIbHBIN TeTpaszp; Ky6. [IpecrasieHue o
NIPaBWIBHBIX MHOIOI'PaHHUKAX: OKTas3/p, fofeKas p 1 ukocaszap. CeueHus IpyU3Mbl U MTMPaMU/BbIL.
CrMMeTpHUs B MPOCTPaHCTBE: CUMMETPHSI OTHOCUTE/ILHO TOUKH, TIPSIMOM, TJIOCKOCTU. J/IeMeHThI
CUMMeTpYY B IUpaMuU/ax, napasule/ienure/iax, IpaBUIbHbIX MHOIOIPAHHYKAX.

BbIunicieHre 31eMeHTOB MHOTOIPaHHUKOB: pébpa, AuaroHasny, yribl. [1nomaas 6okoBoi
TIOBEPXHOCTH U TTOJTHOM TIOBEPXHOCTH MPSIMOM TIPHU3MBI, TIOI[a/Ib OCHOBaHUM, TeopeMa 0 O0KOBOM
TIOBEPXHOCTH TPSIMOM TIpy3MBbl. [1710111a71b 60KOBOI MOBEPXHOCTH U TTIOBEPXHOCTH MPaBUIbHOM
NIMpaMUZbI, TeopeMa O TUIOL/[M yCedéHHOM nupamu el [loHsaTre 06 06péme. OO6BEM TMpaMUARbI,
TIPU3MBL.

[Tomo6HbIe Tesa B ipocTpadcTBe. COOTHOLIEHHST MeX/Y TUIOLIAIIMUA TIOBEPXHOCTeH, 00béMaMu
MoJ00HBIX TeJl.

11 KITACC

Tena BpairjeHus

LlumuHApUUe CKasi TOBEPXHOCTh, 00pa3yoliie UIUHAPHUYECKOU TTOBEPXHOCTH, 0Ch
L[WJIMH/IpUUe CKoM TIoBepXHOCTH. L{umHAp: ocHOBaHuUsI M OOKOBasi MIOBEPXHOCTb, 00pa3ytolas u
OCb; TUIOIAZIb OOKOBOW U TIOJTHOM MOBEPXHOCTH.

KoHunueckast ToBepXHOCTb, 00pa3syrolijie KOHUYeCKOM MOBepPXHOCTH, OCh 1 BepIIIMHA KOHHUUeCKOU
roBepxHOCTH. KOHYC: 0OCHOBaHHe U BepIIMHA, 00pa3yroliast ¥ 0Ch; TUIOIalb OOKOBOM 1 TIOTHOM
TIOBEPXHOCTH. YCeuéHHbIN KOHYC: 00pa3yroliie U BbICOTa; OCHOBaHHUsI M OOKOBast TIOBEPXHOCTb.
Cdepa u 1map: LeHTp, painycC, AUamMeTp; TIJIOIIa/lb TTIoBepxHOCTU cdepbl. B3arMHOe pacrionokeHue
cdepbl ¥ MJIOCKOCTH; KacaTe/bHasi IIJI0OCKOCTh K cdepe; MoLaib cepsl.



M3006pa>keHne Tes BpallleHUs Ha IJIOCKOCTH. Pa3BépTKa UIMHApPa 1 KOHyCa.

KomOuHaruu Tes BpailjeHusi ¥ MHOTOrPaHHUKOB. MHOTOTPaHHMK, OMTUCAHHBIN OKOJIO C(heph;
cdepa, BrMcaHHAasi B MHOTOTPAHHUK, WJIM TeJIO BPAL|eHHsl.

[MousiTe 06 06béMe. OcHOBHBIE CBOMCTBAa 00bEMOB Tesl. Teopema 06 06bEMe MPSIMOYTO/ILHOTO
Tniapasiiesnienurnesa u cineAcTBus u3 Heé. O0BEM LUIMH/PA, KoHyca. OOBEM 11apa U 1iomais cepsl.
[Tomo6HbIe Tesia B TpocTpaHcTBe. COOTHOLIEHHUST MEX/TY TUIOLIAIIMUA TIOBEPXHOCTeH, 00bEMaMu
MOZI0OHBIX TeJl.

CeueHust MHAPa (TIapasuIeIbHO U NePIeHJUKY/ISIPHO 0CH), CeYeHHs KOHYca (TapasiiesibHoe
OCHOBaHMIO U MPOXO/sliiee uepe3 BepIlrHy), CeYeHus 1apa.

BeKTOpbI ¥ KOOPAMHATHI B TIPOCTPAHCTBE

BekTop Ha 1710CKOCTH U B ipocTpaHcTBe. C/io)KeHe U BLIUMTaHHe BEKTOPOB. YMHOKeHHe BeKTopa
Ha uncio. Pasno)keHre BeKTOpa M0 TPEM HEKOMIUIaHAPHBIM BeKTopaMm. [TpaBusio mapasiienenuresa.
Pemienue 3a/ja4, CBSI3aHHBIX C PUMEHEeHHEeM TIPaBUJI 1eMCTBUM ¢ BekTopaMu. [IpsMoyrosibHast
cUCTeMa KOOpAWHAT B npocTpaHcTBe. KoopavHate! BekTopa. [TpocTeiiiive 3azaur B KOOpAUHATAX.
Yron mexxay Bektopamu. CKarsipHOe MTPOU3BeJieHre BeKTOPOB. BhIumc/ieHre yIiioB Mexxay
TIPSIMBIMM U TIJIOCKOCTSIMA. KOOpAMHATHO-BEKTOPHBIM METO/I, TIPU PeIlIeHNH TeOMeTPUUeCKHX 3a/[au.



IITAHNPYEMBIE PE3YJIBTATDBI
JINHHOCTHBLIE PE3YJIBTATBI

JINUHOCTHBIE pe3y/bTaThl 0CBOEHUs TIPOTPaMMbI y4eOHOTOo rpegmeTa «MaTteMaThKa»
XapaKTepU3yHTCH:

I'parkjaHCKOE BOCIIUTAHUE:

c(OpMHUPOBAaHHOCTHIO TPAYKIAHCKON TIO3ULIMU 00yUaroIierocsi Kak akTUBHOTO 1 OTBETCTBEHHOTO
yjieHa POCCHUHCKOTO 00IIeCTBa, Mpe/ICTaBIeHHEM O MaTeMaTHUeCKHUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3/IMYHbIX CTPYKTYP, SIB/IEHUM, TIPOLIeAyp IpaxjaHcKoro obirecTBa (BbIOODHI, OMPOCHI U TIP.),
yMeHUeM B3auMOZelCTBOBaTh C COLIMA/TbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLUSMU U
Ha3HayeHueM.

[TaTproTrueckoe BOCIIUTaHUE:

c(hOpMUPOBaHHOCTBIO POCCUMCKOM TPaXkIaHCKOW M€HTUUHOCTH, YBa)KeHUS K TIPOLLJIOMY U
HaCTOSALLIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOIIIEHUEM K JJOCTHXKEHUSIM POCCUUCKUX
MaTeMaTHKOB U POCCHUMCKOW MaTeMaTHyeCKO! 1IKOJIbI, K UCI0/Ib30BaHUIO 3TUX JOCTHKEHU B
JPYTUX HayKaX, TEXHOJIOTHUSIX, C(hepax SIKOHOMUKHU.

[1yXOBHO-HPaBCTBEHHOI'O BOCITUTaHUS:

OCO3HaHHEeM JYXOBHBIX [JeHHOCTel pOCCUICKOro Hapo/a; c(hOpMHUPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HaHMS, ITUUECKOTO MOBe/IeHHs], CBSI3aHHOT'O C NPAKTUUeCKUM ITPUMEHEHUEM [JOCTU)KeHUM HayK1
U [1eSITe/IbHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BK/Ia/la B IOCTPOEHKWE YCTOMUYMBOTO OyyIIiero.
JcTeThYeCcKoe BOCIIUTaHue:

3CTeTUYEeCKUM OTHOLLIEHWEeM K MUDY, BK/IFOUasl 3CTETUKY MaTeMaThueCKUX 3aKOHOMEPHOCTeM,
00BbeKTOB, 3a/ia, pellleHrH, pacCyKeHHi; BOCTIPUMMYMBOCTBIO K MaTeMaTHueCKUM acrieKTaM
Pa3/IMYHbIX BU/JOB UCKYCCTBa.

du3nyeckoe BOCIIUTaHKe:

c(hOpMUPOBAaHHOCTHIO YMEeHUsI IPUMEHSITh MaTeMaTHuuecKre 3HaHUsI B UHTepecax 3/[0pOBOTO U
6e3omnacHoro obpasa »KMU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHUsI K CBOeMY 3/]0POBbIO (3/I0pOBO€ MUTaHMUE,
cOaaHCUPOBaHHBIN PEXKUM 3aHITUN U OT/bIXa, PeTy/IsipHasi Gu3nuuecKast akTUBHOCTB);
(hr31UeCcKOro COBEPIIEHCTBOBAHKS, MPY 3aHATHSIX CIIOPTUBHO-03/J0POBUTE/IbHOM [1eTebHOCTHIO.
TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, 0CO3HaHUEM LeHHOCTH TPY/0/1H00usl; MHTepecoM K pas3MuHbIM cdepam
nipodeccroHaNbHOM /1eATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e€ MPUIoKeHUsIMU, YMeHUeM
CoBepIaTh 0CO3HaHHBIN BHIOOD OyaAylieli mpodeccuy U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIe
TJIaHbI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHueCKoMy 00pa30BaHHIO ¥ caM000pa30BaHHIO Ha
MIPOTSDKEHMH BCEeM JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B pellleHHWH NIPaKTUUeCKUX 3a7,a4y
MaTeMaTHueCKOW HarpaB/IeHHOCTH.

OKOJIOTMYeCKoe BOCIIUTaHKe:

c(hOpMUPOBAHHOCTHIO SKOJIOTUUECKOU KYJIBTYPbI, IOHUMaHUeM BJIUSTHUS COLIMATbHO-
5KOHOMMYECKUX MPOLIeCCOB HAa COCTOSTHUE MPUPOZHOM U COLIMA/IbHOM Cpe/ibl, 0CO3HAaHUEM
17100a/1bHOTO XapaKTepa 3KOJI0THUeCKUX Mpob/ieM; oprueHTal[el Ha IpUMeHeHre MaTeMaThue CKUX
3HAHUM [J1s1 pellieHust 3aiad B 00/1aCcTH OKpY»Katollield cpeibl, TJIaHUPOBaHUS TTOCTYTIKOB U OLIEHKH
VX BO3MOJKHBIX MTOC/IeCTBUM [/ OKPY Karollleld Cpe/ibl.

[JeHHOCTH HAyYHOTO IMO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MUPOBO33pEeHUSI, COOTBETCTBYIOILIEI0 COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U 00I1leCTBeHHOM MPaKTUKH, TOHKMMaHKeM MaTeMaTHueCKoi HayKH Kak c(epbl uesoBeueCcKon
JlesATe/IbHOCTH, 5TAroOB €€ pa3BUTHUS U 3HAYMMOCTH /11 Pa3BUTUS LIUBU/IM3ALIUY; OB/IaZleHueM
SI3bIKOM MaTeMaTHUKH U MareMaThueCKOU Ky/IbTYpOM KakK Cpe/ICTBOM [03HaHUSI MUPa; TOTOBHOCTBIO
OCYLL[eCTBJISITb MPOEKTHYIO Y UCC/IeI0BaTebCKYHO AesiTe/TlbHOCTh MHAUBUYAIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI



MerarpeMeTHbIe pe3y/IbTaThbl 0CBOEHHS TIPOrPaMMbl yueOHOTo rpeaMeTa «MaTteMaTHKa»
XapaKTepHU3yIOTCs OB/a/leHeM YHHBePCaJbHBIMU [T03HaBaTeIbHbIMU JelCTBUSIMHU,
YHHBepCa/IbHBIMA KOMMYHUKAaTUBHBIMU [IeMCTBUSIMH, YHUBEPCATbHBIMH Pery/IsiTUBHBIMU
JIeCTBUSMH.

1) YHuBepcanbHbIe T03HaBaTeIbHBIE 1eHCTBUS, 00ecreurnBaoT GopMUpoOBaHUe Ha30BBIX
KOTHUTHBHBIX TPOL[eCCOB 00yYaroLuxcsi (0CBOeHHe MeTOZ0B TI03HaHUs OKPY’KaroLlero Mupa;
NpUMeHeHHe JIOTHUeCKUX, NCC/Ie/[0BaTeIbCKUX OTepaliiid, yMeHui paboTars ¢ nHdopmaryei).
ba3oBbie siornyeckue JeiCTBUS:

BBISIB/ISITH M XapaKTepH30BaTh CyIlleCTBeHHbIe PU3HAKK MaTeMaTH4eCKUX 00beKTOB,
TIOHSITHM, OTHOLLIEHUH MeXXy TIOHSATUSMU; (POPMY/IMPOBATh OTIpe/iesieHUsl IOHSTHH; YCTaHaB/IUBATh
CyIL[eCTBEeHHBIH MPH3HaK K1accu(UKaly, 0CHOBAaHUS il 0000IIeHUsT ¥ CpaBHeHUsl, KpUTePUH
TIPOBOAMMOTO aHa/n3a;

BOCIIPUHUMATh, ()OPMY/MPOBATh U TIPe0OPa30BbIBaTh CY>KJEHHUS: YTBepPJUTebHbIE 1
OTpuULIaTe/bHbIe, eIMHUYHbIe, YaCTHbIE U 00I11e; YC/IOBHEIE;

BBISIB/IITH MaTeMaTHUeCKre 3aKOHOMePHOCTH, B3aUMOCBSI3U 1 TIPOTHBOPeuns B (hakTax,
JIAHHBIX, HAOJTIO/IeHUSIX U YTBEePXKeHUSIX; TIpe/ijlaraTb KpUTePUH A1JIsl BbIsSIB/IeHHs] 3aKOHOMEePHOCTel
Yl TIPOTHMBOPEUNH;

Jlef1aTh BBIBO/IbI C MCII0/Ib30BaHUEM 3aKOHOB JIOTMKH, J1elyKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IF0UeHUH, YMO3aK/IFOUeHHUH 110 aHaJIOT1Y;

TIPOBOZUTBL CAMOCTOSITE/TbHO I0Ka3aTe/IbCTBa MaTeMaTHueCKUX YTBep KAeHui (TipsiMble U OT
TIPOTUBHOTO), BLICTPANBaTh ApryMEeHTAL|I0, TIPUBOAWTH NTPUMePhl M KOHTPIIPHUMEpHI;
000CHOBBIBaTb COOCTBEHHBIE CY)K/I€HUS U BbIBO/IBI;

BbIOMpATh CII0CO0 perieHus: yueOHOM 3a/1auu (CpaBHUBAThH HECKOJTBKO BADUAHTOB PeIleHHs,
BbIOMpaTh Hanbosiee MOAXOSIIMN C YUETOM CaMOCTOSITe/TbHO BbI/le/IeHHBIX KDUTEPUEB).

Ba3oBble uccnenoBarenbCcKue JeiCTBYS:

MCII0/Ib30BaTh BOTMPOCHI KaK MCC/Ief0BaTeIbCKUi MHCTPYMEHT T03HaHUs1; (OPMYJTUPOBATh
BOITIPOCHI, (PUKCHUPYIOIIMe ITPOTHBOpeYre, pob1eMy, YCTaHaB/IMBATh NCKOMOE 1 JaHHOe,
(hopmMHpOBaTh rUMOTE3Y, apPrYMEHTHUPOBATh CBOIO TIO3ULIMIO, MHEHUE;

MIPOBOZIUTH CaMOCTOSITE/TbHO CTIJIAHMPOBAHHBIHN SKCTIEPUMEHT, UCCIe0BaHKUE T10
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaThyeCckoro 00beKTa, siB/ieHUs], TIPoLiecca, BhISBJIEHHIO
3aBUCUMOCTEN MeXKIy 00beKTaMH, SIBIEHUSIMH, TIPOLIe CCaMU;

camocCTosITe/IbHO (hOopMy/IMpoBaTh 0000IIIeHHsT U BLIBOABI 110 pe3y/bTaTaM MPOBeJEHHOTO
HaOJTI0/1eHNs1, CCIIe/IOBaHMs], OL|eHUBATh I0CTOBEPHOCTD TIOTyUeHHBIX Pe3y/IbTaToOB, BEIBOJOB U
0000111eHMIf;

MIPOTHO3MPOBATh BO3MO)KHOE Pa3BUTHE MPOLECCa, a TAK)KEe BBIIBUTATh TIPE/ITIONIOKEHHS O ero
Pa3BUTHUU B HOBBIX YC/IOBUSIX.

Pabora c uadopmarmeii:

BBISIB/ISITh [leDULUTHI MH(GOPMALIWK, JaHHBIX, HeOOXOUMBIX ZIJIsi OTBETA Ha BOTIPOC U /ISt
perIeHus 3a/auy;

BbIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB Pa3/IMUHbIX THUTIOB, aHATM3UPOBATh,
CHCTeMaTH3MPOBATh Y MHTEPIPETUPOBAaTh MH(POPMALMIO PAa3/TMUHbIX BIO0B U (opm
Tipe/iCTaB/IeHus;

CTPYKTYPUPOBaTh MH(OPMALHIO, TIPE/ICTABATE €€ B Pa3/IMUHBIX (HOPMax, WIMIOCTPHUPOBATh
rpauyecky;

OLIeHMBaTb Ha/IE>KHOCTh MH(OPMALUH 110 CaMOCTOSITE/TbHO C(OPMY/TMPOBAHHBIM KPHUTEPHSIM.
2) YHuBepcabHble KOMMyHUKaTUBHbIE [IeHCTBYsI, 00ecreurBaroT COPMHUPOBAHHOCTh COLIMATBHBIX
HaBBIKOB 00YYarOLIXCSI.

Oob1jenue:

BOCIIPUHUMATH U (JOPMY/IMPOBATH CY>K/|€HUSI B COOTBETCTBUM C YCJIOBUSIMU U LIEJISIMH
00111eHUs; ICHO, TOUHO, TPaMOTHO BbIPa’kaTb CBOK) TOUKY 3peHHsI B YCTHBIX M TMCbMEHHbBIX TEKCTaXx,
ZlaBaTh TIOSICHEHUSI TI0 XO/ly pelleHus 3a/jaull, KOMMeHTHPOBATh MO/TyYeHHbIN pe3y/IbTar;



B X0/l 00CY>K/IeHHsI 3a/IaBaTh BOTIPOCHI TI0 CYIEeCTBY 00CY»K/1aeMOl TeMbI, TIPOOIeMBI,
pelliaeMoit 3a/lauu, BbICKa3bIBaTh W/ieU, HalleJleHHbIe Ha MOUCK pellieHHs]; COTIOCTaB/IsATh CBOU
CY’KIEeHUs C CY)KAEeHUSMH [IPYTUX YYaCTHUKOB Avanora, 00Hapy>KvBaTh pa3nnyue U CXO/CTBO
TIO3ULIUM; B KOPPEKTHOU popMe (hOopMy/IMpOBaTh pa3HOIVIACHsl, CBOM BO3PaXKeHUSI;

TIPe/ICTaB/ISITh Pe3y/bTaThl PelleHNs 3a/lauu, FKCIIePUMeHTa, NCC/IeJOBaHMs, POEKTa;
CaMOCTOSITe/IbHO BbIOMPaTh (hopMaT BHICTYTI/IEHHS C YUETOM 3a/iau Tipe3eHTaluu U 0cobeHHOCTel
ayIUTOPHH.

CoTpyzHHYeCTBO:

TOHUMATh U UCII0Ib30BaTh MTPeNMYIIeCTBa KOMaHAHOW M WH/IMBU/IyaTbHOU PaboThI 1pu
pellieHUH yueOHBIX 3a/iau; IPUHUMATh Lie/Tlb COBMECTHOMU JiesITe/TbHOCTH, TUIAaHUPOBATh
OpraHu3aIfi0 COBMECTHOU PaboThI, pacTipeziesisiTh BU/bI pabOT, J0rOBapyUBaThCs, 00CY>KaTh
TIPOLeCC U pe3y/bTaT paboThl; 0000IIaTh MHEHUS HeCKOJIBKUX JTHO/IeH;

y4aCTBOBaTh B TPYIIOBBIX (hopMax paboTh! (00CyKaeHusi, 00MeH MHEHUH, «MO3TOBbIe
IITYPMbI» U UHBIE); BBITOJHATH CBOIO UaCTh PabOThI ¥ KOOPAWHUPOBATH CBOU JIeHCTBUS C APYTUMU
y/leHaMH KOMaH/Ibl; OL|eHWBaTh KaueCTBO CBOEr0 BK/Ia/id B OOLHIA TIPOAYKT 110 KPUTEPHSIM,
cOpMyJTUPOBAaHHBIM yUaCTHUKaMU B3aUMO/IeHCTBUS.

3) YHUBepcasbHbIe PeTy/ISTUBHBIE JeiCTBHs, 00ecreunBarT (HOpMUPOBaHe CMBICTIOBBIX
YCTaHOBOK U >KU3HEHHBIX HABBIKOB JINUHOCTH.
CamoopraHu3anus:

COCTaBJIATh TJIaH, a/ITOPUTM PelLlieHUs 3a/jaul, BbIOMpaTh Criocob pelleHus C Y4ETOM
MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMeHTHPOBaTh M KOPPEKTUPOBAaTh
BapUaHThI pellleHni ¢ Y4ETOM HOBOM UH(OPMaLUU.

CaMOKOHTpO/Ib:

B/IaJileTb HaBbIKaMH T03HaBaTeIbHOM peduieKCU KaK 0CO3HaHUs COBepIaeMbIX 1eHCTBUN U
MBIC/TUTE/TBHBIX TTPOLeCCOB, MX Pe3y/IbTaToOB; B/IaJ|eTh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Tripoliecca U pe3ysbTaTa pellieHusi MaTeMaThdyeCckou 3a/jaui;

TMpe/IBUZIeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTH TP PellleHnH 3a/jaui, BHOCHTD
KODPEeKTHBBI B /IeATe/IbHOCTb Ha OCHOBE HOBBLIX O0CTOSITE/NIbCTB, JaHHBIX, Hal/leHHbIX OLIMOOK,
BBISIBJIEHHBIX TPY/HOCTeN;

OLIeHMBATh COOTBETCTBUE pe3y/ibTaTa Lie/ii U YCI0BUSIM, OOBSICHATh TIPUUMHBI [I0CTHXKEHUST
WIN HeJIOCTYDKEHHSI Pe3y/IbTaToB JlesTe/lbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OL[eHKY
TIpUOOPeTEHHOMY OIIBITY.

[NPEOIMETHBIE PE3YJIETATHI
10 KJTACC

OrepupoBaTh MOHATUSAMU: TOUKA, MpsiMasi, TUIOCKOCTb.

[TprMeHSTb aKCMOMBI CTEPEOMETPUM U C/IeACTBUS U3 HUX MPH pellleHUH reOMeTpUUeCKrX 3a/jau.
OnepupoBaTh MOHATUSMU: TIapaJIIeJIbHOCTD U MePreHAUKY/ISIPHOCTD TPSIMbIX U IJIOCKOCTeH.
KnaccudunmpoBarts B3auMHOe pacriosioykeHre NpsSIMBbIX U TVIOCKOCTeH B TPOCTPaHCTBe.
OrnepupoBaTh MOHATUSMU: IByTPaHHBIN YToJl, TPAHH /IByTPAHHOTO YyI71a, pedpo JBYrpaHHOTO YIJIa;
JIMHeNHBIN YTroJ1 IByTPaHHOIO yI/1a; FpaZlyCcHasi Mepa JiByTrpaHHOrO yria.

OrnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMTYK/IbIA U HEBLIMYKJ/TbIi MHOTOTDAHHUK, 37IeMeHTbI
MHOTOTpPaHHKKa, MMPaBU/IbHbI MHOTOTDaHHHUK.

Pacro3HaBaTb OCHOBHbBIE BH/IbI MHOTOT'DaHHUKOB (TTMpaMK/ia; TIpHU3Ma, MpsIMOYTOJIbHbBIN
Tniapasiiesnenures, Kyo).

KnaccuduippoBars MHOTOTrpaHHUKH, BbIOKMPast 0OCHOBaHUS /151 KiacCUUKalu (BBIMyKIIble U
HeBBIMYK/Ible MHOTOT'PaHHUKU; TIPaBU/IbHbIe MHOTOI'PaHHUKH; MPSIMble Y HAKJIOHHbIE [TPU3MBI,
rapa’sisieJierumne/ibl).

OnepupoBaTh MOHATUSMU: CeKylllas JIOCKOCThb, CeYeHHe MHOTOIPaHHUKOB.

OOGBSICHATH PUHLIUIIBI TIOCTPOEHHST CeUeHU, UCTI0/b3Ysl MeTOo/] CJIe/I0B.



CTpouTb CceueHUsi MHOTOIPaHHUKOB METOZIOM CJie[|OB, BBITO/IHATH (BEIHOCHBIE) MJIOCKHE YepPTeXU
13 PUCYHKOB TIPOCTBIX 00BEMHBIX (UTYP: BUJL CBEPXY, COOKY, CHU3Y.

Pemarh 3a/jauvl Ha HAXOXKZEHHE TeOMeTPHUUeCKUX BeJTMUKH 110 00pasijaM WiIx aJrTOPUTMaM,
TIpPUMEHsIS U3BECTHbIE aHAIUTUYECKHe METO/IbI [PY PeLleHUH CTaHJapTHBIX MareMaThUueCKUX 3a/au
Ha BbIUMC/IEHHe PAaCCTOSHUI MeXX/ly IByMsl TOUKaMH, OT TOUKH Jj0 TIPSIMOM, OT TOUKH /10 TJIOCKOCTH,
MeX/ly CKpeLUBarOLMMUCS MPSIMBIMU.

Pemarh 3a/jauvl Ha HAXOXKZEHHE TeOMeTPHUUeCKUX BeJTMUKH 10 00pasijaM WiIx aJrTOPUTMaM,
TIPUMeEHsIS U3BECTHbIE aHAIUTUYECKHe METO/IbI [PY PeLleHUH CTaHJapTHBIX MareMaThUueCKUX 3a/au
Ha BbIUMC/IEHUE YITIOB MeXY CKPeLUBaroLMMUCS TIPSMBIMU, MeXXAY MPSIMOM U IJIOCKOCTBIO,
MeXX/ly TJIOCKOCTSIMH, JIByTPaHHbIX YITIOB.

Borunciste 06bEMBI U TJ10IIAM TIOBEPXHOCTE MHOTOTPAaHHUKOB (TIPH3Ma, MUPaMH/ja) C
nipuMeHeHreM (OpPMYJI; BBIYUC/ISATH COOTHOLLIEHUSI MeX/y TI/IOIIaJsiMU MTOBepXHOCTel, 00béMaMu
1o7100HBIX MHOTOTPaHHUKOB.

OneprpoBaTh NOHATHSIMA: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U TVIOCKOCTb CHMMETPUH;
LIeHTP, OChb U IVIOCKOCTb CUMMETPHU (PUTYPBI.

Vi3Bnekarhb, mpeobpa3oBbIBaTh U UHTEPIIPETUPOBAaTh MHPOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, peZicTaB/leHHy0 Ha yepTeXXax U PUCyHKax.

[TpuMeHATH reoMeTprUuecKre (hakThl [i/1s1 pelleHns: CTepeoMeTpUUeCKUX 3a/iay, Mpe/rosaratomx
HECKOJIBKO I11aroB pelleHus], ec/id yC/I0BUs IPUMeHeHUs 3a/jaHbl B IBHOM (opMme.

[TpuMeHATH MpOCTelIKe MPOrpaMMHbIE CPeZICTBA U 3/1IEKTPOHHO-KOMMYHUKAL[MOHHbIE CUCTEMBbI
TIpY pelleHry CTepeoMeTPUUeCcKUX 3a/au.

[TpuBOAUTL NpUMeEPHI MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN B MPUPO/ie U )KU3HU, Paclio3HaBaTh
NposiB/IeHUEe 3aKOHOB FeOMeTPUU B UCKYCCTBe.

[IpyMeHATH MO/yuyeHHbIe 3HaHWS Ha TIPAKTHUKe: aHa/IM3MpOBaTh peasbHble CUTYyaljui U IPUMEHSTh
M3y4yeHHbIe MTOHSATHS B TIPOL[eCCe TIOMCKA PeLlIeH:s MaTeMaThuecku C(h)OpMyIMPOBAaHHOW TIPOOJIEMBI,
MO/|eTMPOBaTh peasibHble CUTYalMy Ha S3blKe FeOMeTPUH, UCC/Ie[,0BaTh OCTPOEHHbIE MOZE/H C
WICTIO/Tb30BaHUEM IreOMeTPUYeCKUX TOHSTUN U TeOpeM, arrapara aareOphl; pemarsb pakThuyecKre
3a/lauy, CBsI3aHHble C HAXOX/IeHHeM TeOMeTPUYeCKHX BeJIMUMH.

11 KITACC

OrnepupoBaTh MOHATUSMU: LIUJIMH/PUYECKasi IOBEPXHOCTh, 00pa3ytoliye [UINHIPUYeCKON
TIOBEPXHOCTH; LIWIMH/IP; KOHUYeCKasi I0BePXHOCTh, 00pa3syroliie KOHNYeCKOW ITOBEepXHOCTH,
KOHYC; chepryeckasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpalleHus (LUIMHAP, KOHYC, cdepa U 1ap).

OOGBsICHATB CTIOCOOBI TIOTYYeHHsI TeJT BpallleHusl.

KnaccuduimpoBarts B3auMHOe pacrosioykeHue cepbl U TI0CKOCTH.

OnepupoBaTh MOHATUSIMU: 111aPOBOM CETMeHT, OCHOBaHUe CerMeHTa, BbICOTa CerMeHTa; I11apOBOM
CJI0i, OCHOBaHKe 111apOBOr0 CJI0s1, BbICOTA 111aPOBOTO CJI051; IIIapOBOM CEKTOP.

Bb1uncsiaTe 06bEMBI U TJI0IIA/[U IOBEPXHOCTEH Tesl BpalljeH s, TeOMeTpUYeCKUX TeJl C
npYMeHeHreM (opMy.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B Cpepy U OMUCAHHBIN 0K0JIO chephl;
cdepa, BMcaHHasi B MHOTOTPaHHKK WU TeJIO Bpall{eHUs.

BBIUNC/IATE COOTHOLIIEHHMSI MEXKY TUIOLLa/IsIMA TIOBePXHOCTel 1 00bEMaMU 1o/JOOHBIX TeJl.
N306pakaTb n3ydyaemblie GUTYPBI OT PYKH U C IPUMEHEeHHeM MPOCTHIX YepTEKHbIX HHCTPYMEHTOB.
BbINosiHATE (BBIHOCHBIE) TJIOCKKE UePTeXXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ, CBEDXY,
cOOKy, CHU3Y; CTPOUTH CeUeHHs TeJl Bpall|eHHsl.

Vi3Bnekarh, UHTEPIIPeTUPOBATh U ITpeobpa30BbIBaTh MHPOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, peZicTaB/leHHy0 Ha yepTeXXax U PUCyHKax.

OrnepupoBaTh MOHSITHEM BEKTOD B TIPOCTPAHCTBe.

BbINOMHATE [1eMCTBUS C/10’KeHUsI BEKTOPOB, BBIUMTAHKS BEKTOPOB M YMHOKEHMsI BEKTOpa Ha UMCIIO,
00BSICHSITh, KAKUMHU CBOMCTBaMHU OHU 00/1a/]at0T.



[TprMeHsTH NMpaBU/IO Napasiesienunesa.

OneprpoBaTh NOHATHSIMU: [,eKapTOBbl KOOPJWHATHI B IPOCTPAaHCTBE, BEKTOP, MOAY/Ib BEKTOPA,
PaBeHCTBO BEKTOPOB, KOOP/IMHAThI BEKTOPA, YTO/l MeX/y BeKTOpaMH, CKasIsipHOe Mpou3BeieHHe
BEKTOPOB, KOJI/IMHEapHble ¥ KOMIJIJaHapHbIE BEKTODBI.

HaxoauTte cymMy BEeKTOPOB U ITPOM3Be/leHHe BeKTOpa Ha UKC/I0, YToJl MeXX/ly BeKTOpaMH,
CKa/sipHOe MPOU3Be/leHre, pacK/ia/iblBaTh BEKTOP 10 IBYM HEKOJI/IMHEAPHBIM BEKTOPaM.

3aiaBaTh MJIOCKOCTb ypaBHEHWEM B /1eKapTOBOI CUCTeMe KOOpJUHaT.

[TpuMeHATH reoMeTprUuecKre (hakThl [i/1s1 peleHUs: CTepeoMeTpUUeCKUX 3a/iay, Mpe/rosiaratomx
HECKOJIBKO I11aroB pelleHus], ec/id yC/I0BUsI IPUMeHeHUs 3a/jaHbl B IBHOM (opMme.

Pemate npocTeiiiive reomeTpryecKye 3a/jaur Ha MpUMeHeHre BEKTOPHO-KOOPAUHATHOTO MeTO/a.
PeruaTsb 3a/jaum Ha /l0Ka3aTebCTBO MaTeMaTUUeCKHX OTHOLLEHUI U Hax0XKJeHre reoMeTpruyeCcKUxX
BeJIMYMH 110 00pa3iiaM Wiv aJirOpuTMaM, TIPUMeHsIsi K3BeCTHbIe MeTO/[bl TIPY PellieHu!
CTaHJAPTHBIX MaTeMaTHyeCcKHX 3a/au.

[TpuMeHATH MpOCTelIMe MPOrpaMMHbIe CPeZICTBA U 3/1IEKTPOHHO-KOMMYHUKAL[MOHHbIE CUCTEMBbI
TIpY pelleHry CTepeoMeTPUUeCcKUX 3a/ad.

[TpuBOAUTHL NpUMeEpBI MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEN B MPUPO/ie U )KU3HU, Paclio3HaBaTh
NposiB/IeHUEe 3aKOHOB FeOMeTPUU B UCKYCCTBe.

[TpyMeHATH MO/yuyeHHbIe 3HaHWS Ha TIPAKTHUKe: aHa/IM31MpOBaTh peasbHble CUTYyaljui U IPUMEHSTh
M3y4yeHHbIe TTOHSATHS B TIPOL[eCCe TIOMCKA PeIlIeH:s MaTeMaThuecky C(h)OpMyTMPOBAaHHOW TIPOOJIEMBI,
MO/|eTMpPOBaTh peasibHble CUTYaLMy Ha S3bIKe FeOMeTPUH, UCC/Ie[,0BaTh IOCTPOEHHbIE MOJE/H C
WICTIO/Tb30BaHUEM IreOMeTPUYeCKUX TIOHSTUN U TeOpeM, arrapara ajreOphl; pemmarsb pakThdecKre
3a/lauyl, CBsI3aHHble C HAXOX/IeHHeM TeOMeTPUYeCKHX BeJIMUUH.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJIACC
KosiuecTBO 4acoB (D/IeKTPOHHbIe
Ne [HaumeHoBaHue pasziesioB v 11(poBbIe)
I/T1 [TeM NpOrpaMMbl Bcero Korrpomkukie - [IpaKTHdeckue oOpa3oBaTesbHbIE
pPaboThHI paboThI beCypChbi

1 |BBezmeHue B CTepeOMeTPHIO 10

[ IpsiMble U TJIOCKOCTU B

[IpOCTpaHCTBe.
2 HI:ipaJI];J)IEJIbHOCTb NIPSIMBIX U 12 1

[/10CKOCTeH
3 HepneHgHKinﬂpHOCTb MpAMBIX|

1 TJIOCKOCTe!
4 Y711 MEeXX Iy TIPSIMBIMU U 10 1

[1/10CKOCTSIMU
5 |[MHororpaHHukHu 11 1
6 [O6BEMBI MHOTOTPaHHUKOB 9 1
v [loBTOpEHMe: ceueHus, 4 1

PaCCTOSIHUSA U YTJIb
OBIIEE KO/JIMYECTBO YACOB 68 5 0

[10 [TIPOI'PAMME




11 KJIACC

KosmmuecTBO yacos D/1eKTpOHHbIEe
Ne |[HaumeHOBaHMe pas/e/ioB U urdpoBbie)
/T [TeM TIPOrpaMMBI Beero  [OHTPO/BHBIE  [[IPAKTHYECKHE {600 30pame mhppre
paboTEI pPaboThI DeCypChI

1 Tesia BpaiieHus 12
2 |OOBEMBI T 5 1
3 BeKTOpbI 1 KOOP/AMHATHI B 10 1

[POCTPaHCTBE
4 [ToBTOpEHUE, 0600ITIEHNE, 7 1

CrCTeMaTH3alysl 3HaHUH
OBHIEE KO/TMYECTBO 34 3 0

YACOB II10 ITPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
n/
I

[Tema ypoka

Ko/mmuecTBO yacoB

Bcero

KoHTpOJIbHBIE
paboThI

[IpakTHUeckue
paboThI

TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

(OCHOBHbBIE TIOHATHUS
CTepeoMeTPUM: TOUKa,
MpsiMasi, TJI0CKOCTb,
MPOCTPAHCTBO.
[TpaBusia n306pa>keHust
Ha PUCYHKAX:
11300paykeHust
[JIOCKOCTEH,
Mapasiyie/TlbHbIX TIPSIMBIX

OTPe3KOB), CepeIuHbI
OTpe3Ka

[loHsTUSA:
[epeceKaroruecs
[1/TIOCKOCTH,
[epeceKaroruecs
MpsiMasi ¥ TVI0CKOCTh

[TonsTHS:
[1epeceKaroruecs
[JIOCKOCTH,
[1epeceKaroruecs
[psiMasi v Ma0CKOCThb

3HAKOMCTBO C
MHOTOTDaHHUKaMH,
300pakeHHe
MHOTOTDaHHUKOB Ha
PUCYHKaX, Ha
MPOEKMOHHBIX
uepTe’Kax

HauaibHble cBefleHUs O
KyOe 1 Mpamu/ie, UxX
Pa3sBEPTKU U MOZeJIN.
CeueHust
MHOT'OTPaHHHKOB

HauaibHbIe CBeIeHNs O
KyOe 1 mpamue, ux
PasBEPTKYU U MOZEJIN.
CeueHust
MHOI'OIDaHHHKOB

[TousiTue 00
AKCHOMaTHUe CKOM
[10CTPOEHUH
CTepeoMeTpHH:
AKCHOMBI

CTepeoMeTpUH 1




C/IeCTBUA M3 HUX

[TonsaTue 00
AKCHOMAaTHuUe CKOM
[10CTPOEHUH
CTepeOMeTPHH:
AKCHOMBI
CTepeoMeTpUH U
C/IeZICTBUS U3 HUX

[TousaTue 00
AKCHOMaTHue CKOM
[OCTPOEHUH
CTepPeOMEeTPUH:
AKCHOMBI
CTepeOMEeTPUH 1
C/Ie[ICTBUSI U3 HUX

10

[TonsaTue 00
AKCHOMAaTHUe CKOM
[10CTPOEHUH
CTepeoMeTpHH:
AKCHOMBI
CTepeoMeTpUH U
C/IeZICTBUS U3 HUX

11

B3aumMHoe
pacIoyioKeHue TPSIMbIX
B IIPOCTPAaHCTBe:
[epeceKaroruecs,
[apasiiesibHble U
CKpeLLBaIOLLAeCs
[psiMble

12

[TapanienbHOCTh
MPSIMBIX Y TUIOCKOCTEN
B IIPOCTPAHCTBeE:
rapasijie/ibHble IpsiMble
B IIPOCTPAHCTBE;
[1apasuieIbHOCTb TPEX
[IPAMBIX

13

[TapasiiesbHOCTD
MPSIMBIX Y TIJIOCKOCTeN
B IIPOCTPaHCTBe:
[TapanienbHOCTh
MPsSIMOM U IVIOCKOCTH

14

YT/1BI C
COHATIPaB/IeHHBIMU
CTOPOHAMM

15

YTo1 Mexxay NpssMbIMU
B [IPOCTPAHCTBe

16

YTo1 Mexxay NpssMbIMU
B [IPOCTPAHCTBe

17

[TapasiiesbHOCTD

[JIOCKOCTeM:




[IapaJ/l/ie/IbHbIe
[T/IOCKOCTH

18

CBoOliCTBa
MapasiieTbHbIX
[JIOCKOCTeN

19

[TpocTeiiiive
MPOCTPAHCTBEHHBIE
(bUrypbl Ha MJIOCKOCTH:
TeTpaszp, Ky0,
Mapasiiesierures

20

[TocTpoeHue ceueHni

21

[TocTpoeHUe ceueHuU

22

KoHTposibHast paboTa
o Teme "lIpsiMble 1
[/10CKOCTH B
MPOCTPAaHCTBeE.
[TapasiiesbHOCTD
MPSIMBIX W TIJIOCKOCTeN"

23

[ leprieHAUKY/IIPHOCTD
MPSIMOM U TJIOCKOCTH:
reprieHUKY/IspHbIe
[psiMble B
[IPOCTPaHCTBe

24

[IpssmMbIe
rapasiiesibHble U
[eprieHAUKY/sipHble K
[1710CKOCTH

25

[IpssmMbIe
rapasiiesibHble U
[eprieHAUKY/sipHble K
[1710CKOCTH

26

[ IprizHaK
MeprieHANKY/ISIPHOCTU
MPSIMOU U TIJIOCKOCTH

27

[ Tpr3Hak
[eprieHUKY/IIpHOCTU
MPSIMOM U IVIOCKOCTH

28

Teopema o TipsimMoit
MeprieHUKY/IIpHOU
[/10CKOCTH

29

Teopema o npssmont
reprieHAUKY/IsIpHOM
M/10CKOCTU

30

Teopema o TipsimMoit
MeprieHUKY/IIpHOU
[/10CKOCTH

31

[ lepnieHAUKY/AD U
HaK/IOHHbBIE:
paccTosiHue OT TOUKU
110 TUIOCKOCTH,




pacCTosiHYe OT IIPSIMOM
10 IIJIOCKOCTH

32

[ lepnieHAUKY/AD U
HaK/IOHHbBIE:
paccTosiHue OT TOUKU
110 TUIOCKOCTH,
paccTosiHye OT IIPSIMOM
110 TUIOCKOCTH

33

[ lepnieHAUKY/IAD U
HaK/IOHHbBIE:
paccTosiHue OT TOUKU
110 TUIOCKOCTH,
pacCTosiHKe OT IIPSIMOM
110 TUIOCKOCTH

34

[ lepnieHAUKY/AP U
HaK/IOHHbBIE:
paccTosiHue OT TOUKU
110 TUVIOCKOCTH,
pacCTosiHKe OT NIPSIMOU
110 TUIOCKOCTH

35

YT/1BI B TIPOCTPAHCTBeE:
yTOJT MeXXAY TIPSIMOM U
1710CKOCThIO

36

JIByrpaHHbIN yTOJI,
[TUHENHBIA yTOJT
IByTpaHHOrO yI/ia

37

/IByrpaHHbIN YIo,
[TUHEeNHBIN yTou
[IByTPaHHOrO yI/a

38

[ leprieHIUKYJIIPHOCTD
MJIOCKOCTeN: NPU3HaK
reprieH/JUKYy/IsIpHOCTH
IBYyX IJIOCKOCTEeHN

39

[ leprieHIUKYJIIPHOCTD
MJIOCKOCTEN: NPU3HaK
repreH/JUKYy/IsIpHOCTH
IBYyX IJIOCKOCTEM

40

[ leprieHIUKYJIIPHOCTD
MJIOCKOCTeN: NPU3HaK
repreH/JUKYy/IsIpHOCTH
IBYyX IJIOCKOCTEH

41

[Teopema 0 Tpéx
[eprieHJuKy/sipax

42

[Teopema 0 Tpéx
[eprieHJuKy/sipax

43

[Teopema 0 Tpéx
[eprieHJuKy/sipax

44

[KoHTponbpHast paboTa
[10 TeMaM
"TleprieHAVKYISPHOCTD




NPsSIMBIX Y TVIOCKOCTeN"
11 " YIUIBI MEXIY
MPSIMBIMU U
[T0CKOCTAMU"

45

[TonsTHE
MHOIOIDaHHUKA,
OCHOBHBIE 3/IeMEeHThI
MHOIOIDaHHUKA,
BBITTYK/IbIE U
HeBbIITyK/Ible

MHOIOT DaHHUKU;
pasBépTKa
MHOIOI'DaHHUKA

46

[Ipri3aMa: n-yrosbHas
Mpy3Ma; rpaHu U
OCHOBAHHUSI TIPU3MBI;
MpsiMasi U HaK/IOHHAsT
MpU3Mbl; OOKOBast 1
MO/THAsi IOBEPXHOCTh
MPU3MBbI

47

[Tapannenenunes,
MPSIMOYTOJ/IbHBIN
Mapasijiesieniuies; ¥ ero
CBOICTBa

48

[Tipamuza: n-yrosabHas
ipamMy/ia, FpaHu v
OCHOBaHUe MMPaMU/bI;
bokoBast U TIOJTHAs
[TI0BEPXHOCTh
[paMU/ibl;
[paBUIbHAs U
yceuéHHas nupamuia

49

[ IpaBu/bHBIE

MHOTOT DaHHUKU:
MOHSTHE TIPaBUJIbHOTO
MHOI'OTDaHHUKa;
MpaBUIbHas pyU3Ma 1
MpaBU/IbHAs MMpaMU/a;
MpaBU/IbHAs
TpeyrosibHas MpaMu/za
1 IPaBU/IbHBIN
TeTpasap; Kyo

50

[ IpescraBieHue o
MPaBUIbHBIX
MHOTOTpaHHUKAaX:
OKTaszp, fofeKassp U
KO Caszp.

51

CumMeTpus B
MPOCTPaHCTBe:
CUMMeTpusi

OTHOCHUTE/IbHO TOUYKU,




MpsIMOM, IJIOCKOCTH.
(D/1eMeHTbl CUMMEeTPUU
B MTMpaMU/ax,
Mapasuiesenunesax,
MpaBUIbHBIX
MHOTOIPaHHUKax

52

BoiuriciieHne
H/IEMEHTOB
MHOTOTDaHHUKOB:
pébpa, AMaroHasM,
YT/TbI

53

[T10111a/16 GOKOBOM
MOBEPXHOCTH Y TIOJTHOMN
MOBEPXHOCTH TIPSIMO#
MpU3MBI, TIOL[a/b
0OCHOBaHMM, Teopema 0O
OOKOBOI1 TTOBEPXHOCTH
MPSIMOU MPH3MBbI

54

[T/101110/1b GOKOBOMA
MMOBEDXHOCTHU U
MOBEPXHOCTH
MpaBUIbHOU
MUpaMK/IbI, TEOpeMa O
rIoIa i OOKOBOM
MOBEPXHOCTH
yCeuéHHOM MUpaMU/Ibl

55

KoHTposibHast paboTa
[0 TeMe
""MHoOrorpaHHuKu"

56

[TousTIe 00 00BEME

57

OOBEM MTUpaMU/IbI

58

O0BEM MpaMUIbI

59

OOBEM MTUpaMU/IBI

60

O0BEM MMpaMUZIBI

61

(OOBEM MTPU3MBI

62

O0BEM MPU3MBI

63

(OOBEM MTPU3MBI

===l =]=]R]R|~

64

[KoHTponbHas paboTa
o Teme "OOBEMBI
MHOTOTPaHHUKOB"

65

[loBTOpEHMeE,
0000ITIeHEe
CUCTeMaTu3alus
BHaHU. [TocTpoeHue
CeUueHU B
MHOTOIPaHHHKe

66

[loBTOpEHMeE,
0000ITIeHEe

CCTeMaTH3alus




BHaHWW. BriurcieHue
PACCTOSTHUM: MeXIY
IByMsI TOUKaMH, OT
TOUKH /10 MPSIMOM, OT
TOUKH /10 TJIOCKOCTH,
MEXY
CKpeILBaoL[UMUCS
MpSIMbIMU

67

lIToroBasi KOHTpOJ/IbHAsA
pabora

68

[loBTOpEHMeE,
0000IIIeHNEe
CUCTeMaTu3alus
BHaHWM. BriuncieHve
YTJIOB: MEXIY
CKpeLLMBaoLMUCS
MPSIMBIMU, MEXKIY
MPSIMOU U TIJIOCKOCTBIO,
IByTpaHHbBIX YIJIOB,
YIJIOB MEXIY

[1/I0CKOCTAMMU

OBIIEE KO/IMYECTBO
YACOB IIO
I[TPOI'PAMME

68




11 KJIACC

Ne
1/
I

Tema ypoka

KoymmuecTBO yacoB

Bcero

[KoHTpOJIbHBIE
paboThI

[IpakTHUeckue
paboThI

/TaTa
13y YeHNs]

(D/1eKTpOHHbIe

ZOIS(E
poOpa3zoBare/bHbIe

pecypChI

Ccepa u 11ap: 1jeHTp,
pasinyc, JuaMeTp;
[JI0Ia b TIOBEPXHOCTU
chepbl

B3aviMHOe pacriosiokeHue
chepsl U MJIOCKOCTH;
KacaTe/IbHasi TVIOCKOCTb K

cdepe; TuioiaL ChepsI

[1306paxkeHue cdepsl,
[11apa Ha TJIOCKOCTH.
CeueHus 1mapa

[ [nuHApUYe CcKast
MOBEPXHOCTD,
oOpa3zytoliye
[IMTUH/IPUYE CKOU
MOBEPXHOCTH, OCh
[IMTUH/IPUYE CKOU
MOBEPXHOCTH

[[vMHAD: OCHOBaHUA U
OOKOBast TOBEPXHOCTh,
0Opasymoias 1 0Ch;
101 b OOKOBOM 1
MOJTHOW MTOBEPXHOCTH

[1306pa>keHre IUIMHAPA
Ha MI0CKOCTU. Pa3BépTka
MHpa. CeueHust
UIMH/PA (TVI0CKOCTHIO,
Mapasiyie/TbHOW Uin
MepreHUKY/IsIPHOW 0CU
[TU/IMH/PA)

Konnueckas
[TOBEPXHOCTD,
0Opa3syrolre KOHNUeCKOH
[TOBEPXHOCTH, OCb U
BepIIMHA KOHUYECKOMN
[TOBEPXHOCTH

KoHyC: OCHOBaHue U
BepIIIrHA, 0OpasyroLas U
0Ch; IJIOMA/Ib OOKOBOM M
[O/THOM TTIOBEPXHOCTH

YCeuéHHBIN KOHYC:
0Opa3yrolirie ¥ BbICOTA;
OCHOBAHUS U OOKOBast

[TOBEPDXHOCTBb




10

[1306paskeHre KOHyCa Ha
TI0CKOCTH. Pa3BépTka
KoHyca. CeueHust KOHyCa
IIJIOCKOCTBIO,
rapasuie/lbHON
OCHOBAHHIO, U
MJI0CKOCTBIO,
Mpoxo/siieli uepe3
BEPLLVHY )

11

KoMmOuHarLys Ten
BpaIieHysT U
MHOTOTPAaHHHKOB

12

[MHoOrorpaHHuK,
OTIMCaHHBIN OKOJIO0

cdepsl; chepa, BriMcaHHas
B MHOTOIDaHHUK WU B
TeJsio BpalljeHUst

13

[TousTie 06 00BEMe.
(OCHOBHBIE CBOIICTBA
0OBLEMOB Ten

14

O6BEM 1[WIMH/IPA, KOHYCA

15

O0BEM 111apa U TI/I0Ia/Ib
Cepsl

16

[Tom00HBIE Tema B
MPOCTPaHCTBE.
(COOTHOLLIEHUS MEXIY
M/I01[a/ISIMU
roBepxHOCTel, 00bEMaMu
MO0OHBIX TeJT

17

[KoHTponbHasi paboTa 1o
remaM "Tesa BpaiteHus"
1 "O0beMbI Te"

18

[BekTOp Ha MJIOCKOCTH U B
MPOCTPAHCTBE

19

C/10)KeHue U BEIUMTaHue
BEKTOPOB

20

YMHOXeHMe BeKTopa Ha
U1 CII0

21

Pa3jiokeHre BeKTopa I10
TPEM HeKOMILJIaHaPHbIM
BekTOpam. [IpaBusio
napasuiesienuresa

22

Perienue 3ajay,
CBSI3aHHBIX C
MprYMeHeHHeM MpaBu/
eiCTBUN C BeKTOPaMU

23

KoopAnHaTHO-BEKTOPHBIM
MeTO[, [P pelleHUH
reoMeTpUYeCKuX 3ajau

24

[ IpssMOyTO/IbHAs CUCTEMA




KOODZWHAT B
[POCTpPaHCTBe.
[KoopayHaThl BeKTOpa.
[TpocTeiiiiivie 3aauu B
KOOpZMHAaTax

25

Yros Mexxay BeKTOpaMu.
(CkassipHOe Tpou3sBefieHre
BEKTOPOB

26

BriuricieHre yrjioB
MeXKy TIPIMBIMU U
[1710CKOCTSIMU

27

[KoHTponbHast paboTa 1o
reme "BekTopbl U
KOOp/IMHAThI B
[poCTpaHcTBe"

28

[ToBTOpEHHE, 00001IIeHEe
1 CCTeMaTHh3aLus
BHaHWM. OCHOBHbIE
(burypsl, ¢hakThl, TEOpEMbI
Kypca IJIJaHUMeTPUH

29

[ToBTOpeHue, 06001eHe
1 CHCTeMaTHh3aLys
3BHaHU. OCHOBHbIE
(bUrypbl, pakThl, TEOPEMBI
Kypca TIaHUMeTPUU

30

[ToBTOpEHUE, 00001IIeHEe
1 CHCTeMaTHh3alys
BHaHUWI. 3a7jaun
MIaHUMETPUU U METO/IbI
11X pelleHust

31

[ToBTOpeHue, 06001eHe
1 CHCTeMaTH3aLus
BHaHWUW. 3afauu
MIaHUMETPUY W MeTO/IbI
X PeLleHUsT

32

[ToBTOpEHUE, 00001IIeHIEe
1 CCTeMaTHh3aLys
BHaHW. OCHOBHbIE
(burypsl, ¢hakThl, TEOpEMbI
Kypca CTepeoMeTpyun

33

lIToroBasi KOHTpOJ/IbHAsA
pabora

34

[ToBTOpeHue, 06001eHe
1 CHCTeMaTHh3aLust
BHAaHUU

OBIIEE KO/IMYECTBO
YACOB IIO ITPOI'PAMME

34




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

10 KJIACC

Kog . o

IIPOBEPIEMOTO ITpoBepsieMbie MpeMeTHbIe pe3y/bTaThbl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/bHON
MpOrpaMMbI CpeiHero 001iero o6pa3oBaHuUs

pesysbrara

7 [eomeTpust

7.1 OrnepupoBarh MOHATUSAMU: TOUKA, IIpsiMas, TIJIOCKOCTh

79 [ IprMeHATb aKCMOMBI CTEPEOMEeTPUN U CJIe[,CTBUS U3 HUX IIPU PellleHu!
reoMeTpUYeCcKrx 3ajau

73 OnepHPOB;in TOHATUSMM: [1apaslIeIbHOCTD U MepIeHANKY/ISPHOCTb MPSIMBIX U
[10CKOCTer

74 KnaccuduipoBaTh B3aMMHOE pacrioyioykeHre MPsSIMBIX U TJI0CKOCTe B
[IPOCTPaHCTBe
OrieprpoBaTh MOHATHSMU: IBYTPaHHBIN YT0JI, TPaHH JIBYTPaHHOTO yI71a, pebpo

7.5 [IByTPaHHOIO YIJIa, IMHENHBINA yro/l IByTPaHHOr0 YI/ia, FpaJycHas Mepa
IBYyTPaHHOIO yIvia

76 (OneprpoBaTh NOHSATHSIMA: MHOTOTPAHHUK, BBIMTYKIIbII I/IVHEBBIHYKJIHﬁ
MHOTOI'DaHHUK, 3JIeMeHTbl MHOTOIPaHHHWKA, TPaBUIBHBIM MHOTOTPaHHUK

7 Pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOI'PaHHUKOB (ITMpaMu/a, p13Ma,

) MpSIMOYTO/TbHBIN Tapasuieenure, Kyo)

KnaccuduipoBaTh MHOTOTPaHHUKH, BbIOMpasi OCHOBaHUS /1Sl KIacCUbUKaLUU

7.8 BBINYKJIble ¥ HeBBINYKJIble MHOTOTDAHHUKH, ITPaBU/IbHbIe MHOIOI'DaHHUKU,
MpsiMble U HaK/IOHHbIE TIPY3MBI, [1apasijiesienue/ibl)

7.9 OrnepupoBarh MOHATUSAMU: CeKylljas IIJIOCKOCTh, CeueHre MHOIOI'PaHHUKOB

710 OOBICHATH MPUHLIUIIBI TOCTPOEHHS CeueHW MHOTOTPDAHHUKOB, UCIIOJTb3Ysl METO/|
C/1e/10B
(CTpPOWTh CeueHus MHOTOIPaHHUKOB MeTOJ|OM CJ1e[J0B, BBITIOJIHATE (BbIHOCHbIE)

7.11 MI0CKYe UepTeXXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ, CBEPXY, COOKY,
CHU3Y
Perriath 3ajauy Ha HAXOXKAEHHe TeOMeTPHUeCKUX BeJTMUMH 10 00pasijam uiu
Q/ITOPUTMaM, ITIPUMeHsIsi U3BeCTHbIe aHa/IMTUYeCKe MeTO/bI [IPU pelleHur

7.12 CTaH/apTHBIX MaTeMaTU4yeCKUX 3a/la4 Ha BbIUMC/IeHHe PACCTOSHUNA MeXAy JByMs
TOUKaMU, OT TOYKH /10 MIPSIMOM, OT TOUKH [I0 TIJIOCKOCTH, MEXAY
CKpeLLMBaoLMUCS IPSIMbIMU
PeliaTh 3a/jauu Ha HaxOXKZeHre reoMeTpUUeCKUX BeJIMUMH 110 oOpasiiaM Wiu
QIITOPUTMAaM, IIPUMeHsIs U3BeCTHbIe aHA/INTUYEeCKHe MeTOAbI IIPY PelleHU!

7.13 CTaHZAPTHBIX MaTeMaTU4yeCKUX 3a/la4 Ha BbIUMC/IEHUE YIVIOB MeXY
CKpeLLBaOLMMUICS NPSMBIMH, MY NIPSIMOM U IVIOCKOCTBIO, MEXAY
[JI0CKOCTSIMU, [JByTPaHHBIX YIVIOB
BeranciaTs 06BbEMBI U TI/I0ILa/I TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,

7.14 MpaMuy/ia) C IpUuMeHeHreM (OpMYJl, BEIYUC/ISTE COOTHOILIEHHUSI MeXAY
MUIOIIAsIMA TIOBEPXHOCTEH, 00bEMaMu 1OJ0OHBIX MHOTOTPAHHHUKOB

715 OrniepupoBaTh MOHATUSAMU: CUMMeTPHs B [IPOCTPAHCTBe, L{eHTP, OCb U IIJIOCKOCTh
CUMMETPUH, LIEHTP, OCb U IMJIOCKOCTb CUMMETPUU (PUTYPbI

716 l13B1€KaTh, TPe0bpa30BLIBaTh U MHTEPITPETUPOBATh UH(POPMALUIO O

MPOCTPaHCTBEHHBIX FeOMeTPUUeCKUX (PUrypax, rnpejCcTaB/leHHY0 Ha YyepTexkax 1




pUCyHKax

[IprMeHsATh TeoMeTprYecKre (aKThl [ pellleHrsl CTepeoMeTpuYecKrx 3ajad,

7.17 [Ipe/ro/iararmlluX HeCKOJIBKO L1aroB pelleHus, eC/Iv YCJI0BUS IPUMeHeHUs
BaZlaHbl B SIBHOM (popme
718 [IpriMeHSATH TIPOCTeliIIINe TPOrpaMMHbIe CPe/ICTBA U 37IeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI TIPU pPellieHNH CTepeoMeTprUUeCcKuX 3a/au
719 [TpuBOAUTE TIPUMEPhI MaTeMaTHUeCKHUX 3aKOHOMePHOCTel B TIPUPO/ie U JKU3HH,
pacrio3HaBaTh MPOsIB/IEHME 3aKOHOB TeOMeTPUM B UCKYCCTBe
[IpriMeHSTH TI0/TyueHHbIe 3HaHWs Ha MPAKTHKe: aHa/IM3UPOBaTh peasbHbie
CUTyallU U TIPUMEHSATb M3yUeHHbIe MMOHSITUS B POoLiecce MOMCKa peleHust
MaTemMaTHueCKu C(hopMy/IMPOBAaHHOM ITPO0OJIEMBI, MO/Ie/TUPOBAaTh PeasbHbIe
7.20 CUTyaLlUU Ha si3bIKe TeOMeTPUH, UCC/IeI0BaTh IOCTPOEHHbIe MOJIeNU C
CITO/Ib30BaHUEM reOMeTPUUeCKUX TIOHSITHI U TeOpeM, armapara anarepsl,
pellaTh MpakTUUeCcKue 3a/1aui, CBsI3aHHbIE C HAX0XKJeHUeM reoMeTpUueCKUX
BeTUUMH
11 KJTACC
Kopn, o o
HpOBEpsIeMOro [TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOU
MpOrpaMMbI CpejHero ob1ero oopa3oBaHus
pesysbTara
6 [eomeTpusi
OnepupoBaTh MOHATUSIMU: IIUIMHIPUUECKasi TIOBEPXHOCTh, 00pa3yrolye
6.1 L[MIMHAPUYECKOW MOBEPXHOCTH, LIWIMHJP, KOHAYeCKasi TIOBEPXHOCTD,
0Opa3yrolye KOHMUeCKON TTOBEPXHOCTH, KOHYC, chepuuecKasi IOBePXHOCTh
6.2 Pacrio3HaBaTh Tesia BpallieHus (LIWIMH/P, KOHYC, cdepa U 1i1ap)
6.3 OOBSACHATDL CIIOCOOBI MOTyYeHUs! TeJl BpallleHHst
6.4 KaccuduipoBaTh B3auMHOe pacriosioxkeHue cdepbl U TJI0CKOCTU
OneprpoBaTh MOHATHSMU: IIIAPOBOM CerMeHT, 0CHOBaHHe CeTMeHTa, BbICOTa
6.5 CerMeHTa, 111apOBOH CJI0M, OCHOBaHKeE 1apOBOIO C/I0s1, BbICOTA LIaPOBOTO CJI0f,
[11apOBOM CEKTOP
6.6 BoIunc/isTe 00BEMBI U TI/IOIIAHU TIOBEPXHOCTEN Tesl BpalljeHusl, reoMeTprUyeCKUX
’ Tesl ¢ mpuMeHeHreM hopmy
6.7 (OriepypoBaTh MOHSATHUSMUA: MHOTOI'PAaHHUK, BITMCAHHBINA B Cepy U ONMUCaHHBIN
' 0K0JI0 cephl, chepa, BriMCaHHAss B MHOTOTPAaHHUK WJIX TeJIO BpalljeHUsi
6.8 BEIUMC/IATE COOTHOIIIEHHUSI MeXKAY TIOLA/ISIMU TIOBEPXHOCTEeHN 1 00béMamMu
' MOIOOHBIX Tes
6.9 M30§Pa>KaTb v3ydaeMble (PUrypbl OT PYKU U C IPUMEHeHHeM MPOCThIX
UepTEKHBIX MHCTPYMEHTOB
6.10 BEIMO/HATE (BEIHOCHBIE) TIJIOCKHE UePTeXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
(buryp: BUz CBepXy, COOKY, CHU3Y; CTPOUThL CEUeHHUsI TeJl BpallleHus!
[i3BnekaTk, UHTEPIIPETUPOBATE U ITPe0bpa30BbIBaTh HHPOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TeOMeTpUUeCKUX (GUrypax, npecTaB/leHHYI0 Ha YepTeXkax
1 pUCYHKaX
[TpriMeHATb TeoMeTprUUecKre (haKThI /ISl pellieHrs CTepeoMeTprUUeCcKrX 3a/ad,
6.12 Mpe/ro/ararwlUX HeCKOJIbKO LI1aroB pelleHus, eC/IM YCI0BUs IPUMeHeHHs
Ba/laHbl B SIBHOM (hopme
6.13 OriepripoBath MOHATHUEM: BEKTOD B TIPOCTPAaHCTBE




6.14

BbINO/MHATH JeUCTBUS CJIOKEHUS] BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOKEHUS
BEKTOpa Ha UHC/I0, 00bACHATh, KAKUMU CBOMCTBAMU OHM 00/1a/IatoT

6.15

[TpriMeHATH NIpaBUJIO Mapasviesenurie/ia pyu CJI0KeHUU BEKTOPOB

6.16

OneprpoBaTh MOHATHSMU: [€KapTOBbl KOODMHATHI B IPOCTPAHCTBE, BEKTOP,
MO/y/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOP/IMHATHI BEKTOPA, YTOJ1 MEXAY
BEKTOpaMH, CKaJ/IsipHOe MpOoW3Be/leHre BEKTOPOB, KOJI/TMHeapHbIe 1
KOMI1/IaHapHbIE BEKTOPbI

6.17

HaxoauTh CyMMy BeKTOPOB M MPOU3Be/leHre BeKTOpa Ha UMCII0, YTOJI MeXAy
BeKTOpPaMH, CKa/sipHOe MPOU3Be/leHre, PACK/IaAbIBaTh BEKTOP MO JBYM
HEKOJI/IMHeapHbIM BEKTOpam

6.18

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B 1eKapTOBOUM CUCTeMe KOOPJMHAT

6.19

Periath mpocTeiiiliie reOMeTpUYeCKre 3a/jaul Ha IpUMeHeHe BeKTOPHO-
KOOPJAMHATHOTO MeToa

6.20

Periath 3d/1d4M Hd [J0Kad3aTe/IbCTBO MdTeéMaTH4YeCKHUX OTHOILIEHUH U HaXOo)X[eHune
reOMeTpHUUYeCKHUX BeJIMYHH I10 06pa3uaM WA a/ITOPUTMaM, MpUMeHsda n3BeCTHhIe
METOAbI ITIPHU pellIeHHWKW CTaHAdPTHBIX MaTeEMATHYE€CKUX 3ad4

6.21

[TpriMeHATH NpOCTelIMe MPorpaMMHBIe CPe/ICTBa U 3/IeEKTPOHHO-
KOMMYHUKaL[MOHHbIE CUCTEMBI [P pellleHUH CTepeoMeTprUYeCcKuX 3aziad

6.22

[TprBOANUTHL NIPUMepBI MaTeMaTUYeCKHX 3aKOHOMEPHOCTeH B IIPUPOJie U JKU3HH,
pacrio3HaBaTh [1POsiB/IeHHe 3aKOHOB TeOMeTPUM B UCKYCCTBe

6.23

[IpyMeHsITh Mo/lyyeHHbIe 3HAHUSI Ha TIPAKTUKE: aHATM3UPOBaTh peasibHble
CUTyallu1 U IPUMEHSTh W3yUYeHHbIe MOHSATHUS B MPOLiecce MOMCKa pelleHust
MaTeMaTH4eCcKy C(hOpMy/IMPOBaHHOM MPOO/IeMbl, MOJIeTUPOBATh PeabHbIe
CUTyalluM Ha s13blKe TeOMeTPHH, UCC/IeI0BaTh IOCTPOEHHbIE MOJe/U C
MCIT0/Ib30BaHUEM TeOMEeTPUUeCKUX TIOHSITHI U TeOpeM, arrapara aareopsl,
pelLaTh MpakTUUeCcKue 3a1auu, CBI3aHHbIE C HAX0XKJeHUEeM reoMeTpUueCKUX

Be/TMUH




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJTACC

Kog,

[TpoBepsieMblii 371eMEHT COZlepPKaHUs

7

[‘eomeTpus

7.1

(OCHOBHBIE IOHATUSA CTepeomMeTpun. Touka, psmMas, IJIOCKOCTh, NPOCTPaHCTBO. ITonsaTue
00 aKCHOMaTUYeCKOM MOCTPOEHHH CTePeOMeTPUN: aKCUOMbI CTEPEOMETPHUU U CJIe/ICTBUS U3
HUX

7.2

B3ariMHOe pacrioyioykeHue MpsIMbIX B IPOCTPAHCTBe: MepeceKaroluecs, napasuieabHble U
CKpelLMBaroLecs rpsimble. [1apasnienbHOCTb NPSMBIX M IJIOCKOCTel B IPOCTPAHCTBE:
rapasijiesibHbie TIPsiMble B IIPOCTPAHCTBe, MapasiielbHOCTh TPEX MPSIMBIX, MapasulelbHOCTh
MPsSIMOM M MJIOCKOCTHU. YT/Ibl C COHAIpaB/AeHHbIMU CTOPOHAMU, YTOJ1 MEXXY NPSIMBbIMU B
npocTpaHcTBe. [lapasiebHOCTD MJI0OCKOCTE!: napasienbHble TVIOCKOCTH, CBOMCTBA
MapasiiesbHbIX MockocTel. [IpocTeiiiiiie NpocTpaHCTBeHHbIE (PUIYPhI HA TVIOCKOCTH:
TeTpaszp, Ky0, nmapasiienenuriei, TOCTpPOeHUe CeueHUi

7.3

[leprieHAUKY/ISPHOCTE MPSIMOU U IJIOCKOCTH: TepIIeHAUKY/ISIpHbIe NIPSIMble B IPOCTPAaHCTBe,
MpsiMble MapasiiesibHble U MepreH/IUKY/IspHble K IIJI0CKOCTH, NPU3HaK
MepreHAUKY/ISIPHOCTH MPSIMOM M TJIOCKOCTH, TeOpeMa O NPSIMOW MepreHAUKY/ISIPHOU
MIOCKOCTU. YTJ/Ibl B IPOCTPAHCTBE: YTOJ1 MEXXJY MPSIMOW Y TVIOCKOCThIO, IBYTPaHHbIN YTOI,
JTMHeVHBINA yToJ1 ABYTPaHHOro yIvia. [leprneHANKY/IsSp U HaK/IOHHBIE: PACCTOSIHHAE OT TOYKH
10 TJIOCKOCTH, PACCTOSIHHE OT NPSIMOM /10 TVIOCKOCTH, TTPOEKLUS (PUTyphl Ha TIJI0CKOCTb.
[leprieHUKY/ISIPHOCTB IVIOCKOCTEeM: TIPU3HAK NepIIeHANKY/ISIPHOCTH [IBYX IJIOCKOCTEH.
Teopema o Tpéx meprieHAUKYIsIpax

7.4

[ToHsiITMe MHOTOTpaHHHKA, OCHOBHBIE 371eMeHTbl MHOTOIPaHHHKA, BbIMYK/Ible U
HeBBIyK/Ible MHOTOIPaHHMKH, Pa3BéPTKa MHOrorpaHHuka. [Ipusma: n-yrosbHasi nprsma,
rpaHU ¥ OCHOBAHWS TIPU3MBI, TIPsiMasi ¥ HAKJIOHHAsE TIPU3MBbI, OOKOBasi 1 TIO/THasI
MOBEPXHOCTh NpU3Mbl. [lapanienenumnes, NpsIMOYToJIbHBIN Napasiesenumes v ero
cBoiicTBa. [IMpamuza: n-yrosbHast MMpaMu1/ia, TpaHu ¥ OCHOBaHWe NMMpaMH/ibl, O0KOBasi 1
[10/1Hasi IOBEPXHOCTh MMPaMU/Ibl, PaBU/bHAS U yCeuéHHasi MMpaMuza. DjeMeHTbI [IPH3Mbl
1 mipaMu/Zibl. [IpaBU/IbHbIe MHOTOTPAHHUKY: TIOHSITUE TIPaBU/IbHOTO MHOTOIPAaHHHUKA,
MpaBU/bHas PY3Ma Y MpaBU/IbHas MUpaMK/a, TpaBUIbHasl TPEyroJibHasi TMpaMu/a v
MpaBU/IBHBINA TeTpasap, Kyb. [IpecraBneHue o mpaBU/IbHBIX MHOTOTPAHHUKAX: OKTa3/Ip,
noziekaszp U ukocasapyrve CeueHus MPU3MBbI U TUPAMU/IbI

7.5

CMMeTpHsi B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTE/IbHO TOUKHU, TPSIMOM, T/IOCKOCTH.
(OreMeHTbl CHMMeTPHUM B MMpaMK/ax, napasiesnenure/ax, NpaBUIbHbIX MHOITOIPaHHUKAaX

7.6

BrrurcieHre 3/1eMeHTOB MHOTOTPaHHUKOB: PE0pa, AraroHany, yrisl. [1nomazab 60KoBoi
[TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOU MPU3MBI, T/I01}a/Ib OCHOBAHWH, TeOpeMa 0
0OKOBOI TTOBEPXHOCTH TIPSIMOM MPU3MBI. [ 110111871 60KOBOY MTOBEPXHOCTH U TIOBEPXHOCTH
MpaBUJILHOM MTUPaMU/IbI, TeOPeMa O TIIOMIaJM yCceuéHHOU nupaMuzbl. [ToHsTHe 06 00BEMe.
OOBEM MUpamMH[Ibl, TPU3MBI

7.7

[Tofo6HbBIe Testa B TpocTpaHcTBe. COOTHOIIEHHST MeX/1Y TUIOIIAsIMHU TTIOBEPXHOCTEH,

0ObEMaMU TI0JJOOHBIX TeJl

11 KJIACC

Kog,

[TpoBepsieMblli 3/1eMEHT COZlepKaHUs

6

[‘eomeTpus

6.1

[ (M MHApHUeCKast TOBEPXHOCTb, 00pa3yrolye LUIMHPUYeCKOW TTOBePXHOCTH, OCh
[TUJTUH/IpPUYeCKOM MoBepxHOCTH. LIunnHAp: ocHOBaHMsI U OOKOBast TOBEPXHOCTb,




pOpa3yolasi ¥ 0Ch, TJI0IIAAbL OOKOBOM U MOJTHOM TTOBEPXHOCTH

[KoHnueckasi ToBepXHOCTh, 00pa3yroliiie KOHHUeCKOM MOBepXHOCTH, OCh U BepIliHa
KOHWYeCKOW TToBepXHOCTH. KoHyC: oCcHOBaHMe U BepIlvHa, 00pa3yrolias ¥ 0Cb, TIOMIA/b

6.2 OOKOBOI M MOTHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yoliye U BbICOTa, OCHOBAHUS
11 OOKOBasi TIOBEPXHOCTh
6.3 Ccdepa u 1map: LeHTp, pafnycC, AUaMeTp, IIollaJb IOBepXHOCTH cdepbl. B3aumMHoe
pacrionoykeHue c¢epbl U TVIOCKOCTH, KacaTe/lbHasi IVIOCKOCTh K cdepe, roiab cdepbl
6.4 [1306pa>keHue Tes1 BpallleHHsI Ha TVIOCKOCTU. Pa3BEépTKa IW/IMH/pPA U KOHyCa
6.5 KomOuHaIy Tes1 BpallieH!s: | MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIM OKOJIO
) cdepsl, cepa, BriMcaHHasi B MHOTOTPaHHUK, WK TeJIO BpalljeHUst
[ToHsiTrie 06 0ObEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. TeopeMa 00 06bEMe
6.6 MpsIMOYTOJILHOTO TTapasuiesieririesia U ciaeqcTBus u3 Heé. OObEM LIUIMH/IPA, KOHYCA.
OOBEM 11apa U MI0IazAb chepsl
6.7 [Tomo6HbIe Tesia B mpocTpaHcTBe. COOTHOLIEHUS MeX/Y TITOIIAZsIMU TTOBEPXHOCTeH,
' 0OBEMaMU TIOZI0OHBIX TeJT
6.8 CeueHust UMAUH/PA (Mapasiie/ibHO U NeprieHJuKY/IsIPHO OCH), CeueHUst KOHyca
' rapa’sijie/ibHOe OCHOBaHUIO U TIPOXO/siiliee Yepe3 BepIIMHY ), CeueHus 111apa
BekTop Ha M/IOCKOCTH U B pocTpaHcTBe. CioKeHre Y BbIUMTaHUE BEKTOPOB.
6.9 YMHOKeHMe BeKTOpa Ha uuc/io. Pa3nokeHue BeKTOpa 10 TPEM HeKOMIIaHapHbIM
) BekTOpaM. [IpaBuo napasnnenenunesa. PellieHye 3a/iau, CBA3aHHbIX C IPUMEHEHHEM
MpaBuUJI JeMCTBUM C BEKTOpaMu
[IpsiMoyrosibHasE cucTemMa KOOpAMHAT B MpOCTpaHcTBe. KoopAuHAThI BeKTOpa.
6.10 [TpocTeiiilivie 3a1au B KOOPAMHATAX. YT0J MeXAy BeKTopamu. CKa/isipHOe TIpor3BeieHre

BEKTOPOB. BbluKciieHre yrjioB MeXXAy TIpSIMbIMU U IJIOCKOCTMU. KoopauHaTHO-
BEKTOPHbIA MeTO/| TIPU peLleHNUH TeOMeTPUUeCKUX 3a/1ad




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHO! I[TPOT'PAMMEBI CPEJHET'O OBIIETO

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

ITpoBepsieMbie TpeOOBaHUS K MPeMETHBIM pe3y/ibTaTaM OCBOEHHsI OCHOBHOM
0Opa3oBaTeIbHOM MPOrPaMMBbI CPe/IHero 0011ero 00pa3oBaHUs

BiazieHre MeTOZlaMU [l0Ka3aTe/IbCTB, a/lTOPUTMaMU pellleHus 3a/ja4y; yMeHHe
(bopMy/IMpOBAaTh U OTIepPUPOBATh MOHATUSMU: OTpeie/ieHre, akcoMa, TeopeMa,
C/1e/ICTBHe, CBOMCTBO, NIPH3HAK, [J0Ka3aTelbCTBO, PABHOCU/IbHbIE
(bOpMY/TMPOBKH; IPUMEHSTh UX; yMeHHe (OpMy/IMpoBaTh 0bpaTHoe 1
MPOTHBOII0/IOXKHOE YTBepKAeHue, IPUBOUTh MPUMephl U KOHTPIPHUMEPHI,
ICTIO/Tb30BaTh METO/, MaTeMaTHyeCKOW MHAYKLMW; TIPOBOJUTD JI0Ka3aTe/TbHbIe
pacCy>X/|eHUs TIPU pellieHnH 3a/iad, OLIeHUBATh JIOTUYeCKYH0 TIPaBUIbHOCTD
paccy>X/|eHUii; yMeHHe OrlepupoBaTh MOHATUSAMU: MHOXKeCTBO, TIOZIMHOKECTBO,
oriepal{iu HaJl MHOYKeCTBaMH; YMeHUe UCTI0JIb30BaTh TeOPeTHKO-

MHO)Ke CTBEHHBIN arrapar /ijisi OMCaHus PeabHbIX TIPOLIeCCOB U SIBJIEHUH U
MpY pelleHuH 3a/jau, B TOM UKCJIe U3 IPYTUX yueOHbIX ITpeJMeTOB; YyMeHe
OrieprpoBaTh MOHATUSIMU: rpad), CBI3HbIN rpad, AepeBo, LMK, rpad Ha
M/10CKOCTH; YMeHHe 3a/laBaTh U OIMUCHIBaTh Ipadbl pa3/IMuHbIMU Criocobamuy;
ICTI0/Tb30BaTh rpadbl TIPH pelleHr  3aau

YMeHue ornleprpoBaTh MOHATUSIMU: HaTypalbHOE UKCJIO, 1]e/0e UHC/I0, CTereHb C
[1e/IbIM [T0Ka3aTesieM, KOpeHb HaTypasbHOM CTereHu, CTereHb C PalliOHaIbHbIM
[loKa3areseMm, CTeNeHb C JeMCTBUTE/IbHBIM [10Ka3aTresieM, Jiorapupm 4ucia,
CUHYC, KOCUHYC U TaHTeHC TIPOM3BOJIbHOTO UKC/ia, OCTaTOK M0 MOJY/IHO,
paLMiOHa/IbHOE UKCJ/I0, UppaLiMoHa bHOe YKUC/I0, MHOXKECTBA HaTypasbHbIX,
[1e/IbIX, PallMOHA/IbHBIX, IeMCTBUTEIbHBIX UMCeT; yMeHUe UCI0/Ib30BaTh
MpU3HAKY 1eTMMOCTH, HAaMMeHbILIWH 00IIUiA ieMTe/ b U HauMeHbIllee obiijee
KpaTHOe, aJropyuTM EBK/M/Ia TIpU pellieHrH 3a/jay; 3HaKOMCTBO C Pa3/IMUHbIMU
MO3UL[MOHHBIMU CUCTEMaMU CUMC/IeHUS; yMeHHe BBITIOJTHSATh BbIUMC/IEHHEe
BHaueHUH U IpeoOpa30BaHus BBIPAYKEHUN CO CTEIeHsIMH U iorapudmamu,
npeobpa3oBaHus POOHO-PAIIMOHABHBIX BHIDAYKEHHUH; YMEHHE OIePUPOBATh
MOHSATHSIMU: TI0C/Ie[I0BaTe/IbHOCTh, apudMeTHUecKasi porpeccus,
reoMeTpHUecKasi mporpeccusi, 6eCKOHeUHO yObIBatoIIIast reoMeTpuUecKast
Mporpeccusi; yMeHre 3aJjaBaTh 10C/ie[j0BaTe/IbHOCTH, B TOM UKCJIe C TIOMOILIbIO
peKyppeHTHBIX (hOpMYJI; yMeHHe OrlepUpOBaTh MOHATUSIMU: KOMIL/IEKCHOe
UKC/I0, COTIPSDKEHHBbIE KOMIIEKCHBIE UMC/Ia, MOZY/b U apTYMEHT KOMIIJIEKCHOTO
urcsia, hopMa 3anucu KOMITIEKCHBIX uuces (reoMeTprUyecKas,
TPUTOHOMeTPHUeCKasi ¥ anrebpanueckasi); yMeTb IPOU3BOAUTD
apr(MeTHUecKUe 1eMCTBUS C KOMIIJIEKCHBIMU UKC/IaMH; TIPUBOJIUTD MPHUMephI
1CT10/Ib30BAHUSI KOMIT/IEKCHBIX UMCeJT; OTIepUPOBATh MOHATUAMU: MaTpyLia 2X2 1
3x3, onpe/ieTUTe/b MaTPULIbl, FeOMeTpHUYeCKUI CMBIC/T OTIpeJeTUTe st

YMeHue onepupoBaTh NOHATUSMU: PaLiMOHa/bHbIe, UppaLlMOHAaJIbHbIE,
[lOKa3aTe/bHble, CTEleHHbIe, Torapu(MuuecKre, TPUrOHOMeTpUYeCKre
ypaBHeHHs1 U HePaBeHCTBA, MX CUCTeMbl; YMeHHe OTlepUpOBaTh MOHATUSMHU:
TOXK/leCTBO, TOXK/|eCTBeHHOe 1peobpa3oBaHue, ypaBHeHUe, HePaBeHCTBO,
CrCTeMa ypaBHEHU U HepaBeHCTB, PaBHOCHU/IbHOCTh YPaBHEHUM, HEpaBeHCTB 1
CUCTeM; yMeHUe pelllaTh YpaBHEHUs], HePaBEeHCTBA U CUCTEMBI C [IOMOLL[bIO
pa3/IMUHbIX IPUEMOB; pelllaTh YpaBHEHUs], HepaBeHCTBa U CUCTEMBI C
[lapaMeTpoM; IPUMEHSITh ypaBHeHUs, HepaBeHCTBa, UX CUCTEMBI /I/Is1 peLleHUst

MaTeMaTHJeCKHX 3a7iad ¥ 3a[,a4 U3 pa3/nyHbIX 00macTeld HAyKy U peasbHON




PKU3HU

YMeHue onepupoBaTh MOHATUSAMU: (DYHKLIMS, UETHOCTh (PyHKIIWH,
MeproMYHOCTb (DYHKIIMU, OTPAaHUUEHHOCTh (PYHKI[MH, MOHOTOHHOCTD
(byHKI[MH, IKCTpeMYM (QYHKL|H, HauboJibiliee U HauMeHbIIlee 3HaueHUst
(bYHKLIMU Ha TIPOMEXKYTKe, HeTripepbIBHasi PyHKILIMsI, aCUMITOThI Ipadrka
(byHK1[1H, TIepBasi ¥ BTOpasi IIPOU3BOiHast (PYHKLIMM, reoMeTpruyeCKUil U
(bri3ruecKuii CMBIC/T TPOM3BO/IHOM, TTepBO0Opa3Hasi, onpe/e/IEHHbIA UHTeTpaJ;
yMeHMe HaXOAUTb aCUMITTOThI rpaduka yHKLWH; YMeHUe BBIUUC/ISTh
MPOU3BO/IHbIE CYyMMBbI, IPOU3Be/IeHNs], YACTHOTO U KOMITO3UL[UU (DYHKILIUA,
HaXO/UThb ypaBHeHWe KacaTelbHOU K rpaduKy (PyHKIMM; yMeHUe HaXOAUTh
[POU3BOJHBIE /leMeHTapHbIX (DYHKLIMH; yMeHNe UCI0/Ib30BaTh IPOU3BOAHYIO
17151 iccenoBaHus GyHKIMNA, HAXOJUTh HAUOOJIbIIIME U HaUMeHbLITHe 3HaueHUsI
(byHKLMI1; CTPOUTH rpaKy MHOTOUWIEHOB C MCII0/Ib30BaHKWEM arlfapara
MaTeMaTHueCKOro aHa/Ti3a; MPUMEeHSTh TIPOU3BOAHYIO [I/Is1 HAXOXK/IeHUS
HaWTyYllero pelleHus B MPUK/IaJHbIX, B TOM UKC/Ie COL[Ma/IbHO-9KOHOMUUEe CKUX
1 pri3ruecKuX 3aZjauax; HaXo[UTh I/IOIAAN U 00bEMBI (DUTY C TTIOMOLL[BIO
MHTerpasia; IPUBOJUTL NIPUMepPbl MaTeMaTUueCKOro MO/e/IMPOBaHUS C
rmoMoIIbio guddepeHIa/IbHBIX YpaBHEHUM

YMeHMe orepupoBaTh MOHATUSAME: Tpaduk GyHKIUH, oOpaTHasi QYHKIHS,
KOMITO3ULIUST DYHKIWH, TMHeHast GYHKIWs, KBaJipaTUyHasi QyHKIHS,
paloHanbHasi QyHKLUs, CTerleHHas! QyHKLUs], TPUrOHOMeTpruueckue (GyHKLMY,
oOpaTHbIe TPUrOHOMeTpHUYeckue (DYHKLIWH, TT0Ka3aTesbHasi U JiorapudMuyeckas
(byHKLIMY; yMeHUe CTPOUTh TpadrKu M3yUueHHbIX (DyHKI[UM, BBITIOTHATh
npeobpa3oBaHus rpadMKoB (GYHKIHH, UCIT0/Ib30BaTh rPAadUKH /i U3yUeHus
MPOLIECCOB U 3aBUCUMOCTEMH, TIPH PellieHrH 3aJad U3 IPYTuX yueOHbIX
peMeTOB U 3a/lay U3 peabHOW XKU3HU; BbIpaXkaTb (hOpMy/1aMH 3aBUCUMOCTU
Me>K/y BeJIMUMHaMU; UCI0/Ib30BaTh CBOMCTBA U rpadyKy QYHKLUH [71s
pellieHUs] YpPaBHeHHWH, HePaBeHCTB U 3a/iay C TlapameTpamu; n300pakaTb Ha
KOOPZMHATHOM IIJIOCKOCTY MHOXKeCTBA pellleHH YpaBHeHUM, HepaBeHCTB U UX
CUCTEM

YMeHue pelliaTh TeKCTOBBIE 33/la4i Pa3HbIX TUIIOB (B TOM UKMCJIe Ha MPOLEHTHI,
[10/TM U YaCTH, Ha JIBWKeHue, paboTy, CTOMMOCTb TOBapOB U yCJIYT, HaJIOTH,
Baslauk U3 00/1aCTH yTIpaB/ieHus IMUHBIMUA U CeMeMHBIMU (prHAHCaMM);
COCTaBJISITh BbIpa)KeHHsl, ypaBHEHUS, HEPaBeHCTBA U UX CUCTEMBI 110 YC/IOBUIO
BaslauM, UCC/IeZJ0BaTh MOyYeHHOe pellleHre ¥ OLIeHUBAaTh MPaBAonoj00HOCTD
pe3y/bTaToOB; YMeHHe MOZe/IMpOoBaTh peabHble CUTYyal|uU Ha S13bIKe
MaTeMaTHKH; COCTaB/ISATh BbIpa)KeHNs], YypaBHEHHs, HepaBeHCTBA U UX CUCTEMBI
10 yC/IOBUIO 3aJjauk, UCC/IeJ0BaTh IOCTPOEHHbIe MO/ C UCTI0/Ib30BaHUEM
arirapara ajareOpbl, UHTePIIPeTUPOBATh TIOMyUeHHBIN Pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSMU: CpefiHee apudMeTUUecKoe, MeraHa,
HarOOoblllee 1 HAMMEHbIIIee 3HaUeHUs1, pa3Max, JUCTIepCHs, CTaHJapTHOe
OTK/IOHEHUe YKCI0BOro Habopa; yMeHUe U3B/eKaTh, UHTepPIIPeTUPOBATh
MH(OpPMaIHIo, TIpeiCTaB/IeHHY0 B TaO/IUIIAX, Ha JUarpaMMax, rpadukax,
OTpPa’karoLL[yt0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHHUH; MPe/ICTaB/IsATh
MH(OPMAIIHIO C TIOMOII[BIO TaO/IUI] U AMarpaMM; UCCIe[I0BaTh CTaTUCTHUECKHE
aHHbIe, B TOM UHMCJIe C PUMeHeHHeM rpadruueCcKUX MeTOZIOB U 37IeKTPOHHBIX
CpefCTB; TpaduyecKu UCCIe0BaTh COBMeCTHbIe HaO/IIOeH s C TTIOMOILIBIO
riarpaMM paccerBaHUs U JIMHeWHOM perpeccuu

YMeHMe orepupoBaTh OHATHUSME: CTyYalHBINA OIBIT U C/TyYaiiHOe COObITHE,
BEpPOSITHOCTD C/Iy4aliHOTO COOBITHSI; yMeHHe BbIUHC/ISATh BEPOSITHOCTh C
1CI10/1b30BaHKeM rpaduuecKrux MeTo/[0B; MPUMEHSTh (POPMYJIbl C/I0XKEHHUsT U




YMHO>XeHUS BepOsITHOCTeH, (hopMysly MO/THOW BePOSITHOCTH, (POPMYJTY
bepHy/1M, KOMOMHATOPHBIE (aKThl ¥ GOPMYJIbL; OLleHUBaTh BEPOSITHOCTU
peasibHBIX COOBITHI; YMeHHe OTepHPOBATh MOHATUSMU: C/TyJaiiHast BeJIMUMHa,
pacrnpesiesieHe BepOATHOCTel, MaTeMaTUUeCKoe OXXHUJaHue, JUCTIepCus U
CTaHJApTHOE OTKJIOHEeHHe C/TyuaiiHOM BeJTMUMHbI, (YHKLMU pacripe/iesieHus U
[IOTHOCTH PaBHOMEPHOIO, TI0Ka3aTe/IbHOr0 U HOPMaJ/IbHOTO pacrpe/ie/ieHni;
yMeHUe UCI0/Ib30BaTh CBOKWCTBA U3yUeHHBIX pacripe/ie/leHU JJisl peleHus
Basiau; 3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJIBIINX YKCesl, MeTO/bl BbIOOPOUHBIX
ICC/IeIOBAHMI; yMeHVe TIPUBOUTH MIPHUMephI TIPOSIB/IEHHST 3aKOHa OOJIBIINX
uycesT B IPUPOJHBIX U 00I1leCTBEHHBIX SIBJIEHUSIX; YMEHHe OIeprpoBaTh
MOHATHSIMU: COYeTaHHe, TlepeCTaHOBKa, YUC/I0 COUeTaHUU, YUCIIO
[epecTaHOBOK; 61HOM HbIOTOHA; yMeHMe PUMeHsITb KOMOMHATOpHbIe (PaKThl 1
pacCy’K[eHus [/1s pellleHns 3a/ja4; OLleHUBaTh BePOSITHOCTU peaslbHbIX
COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MO/le/Ib U UHTEPIIPeTUPOBaTh
[O/TyYeHHbIN pe3yJbTar

YMeHue onepyupoBaTh NOHATUSMU: TOYKA, MpsiMasi, IJI0CKOCTh, IPOCTPAHCTBO,
OTPe30K, JIy4, BeJIMUMHA YIV1a, IJIOCKUU YToJl, ABYTPaHHbINA yroJjl, TPEXTPaHHbIN
yToJ1, CKpellyBaroLecs NpsMble, Napasule/IbHOCTb U MepleHUKYI/ISPHOCTh
NPSIMBIX Y TUIOCKOCTEN, YTOJ1 MeXKAY NPSIMBIMU, YTOJI MeXAY NPSIMON U
[1/I0CKOCTBIO, YTO/1 MeX/y IJIOCKOCTSIMH, PaCCTOSIHUE OT TOUYKH [0 IVIOCKOCTH,
pacCTosiHYe MeX/y MPSIMBIMU, PACCTOSTHHE MeXXy IJIOCKOCTSIMU; yMeHHe
1CI10/1b30BaTh [PU pellleHnH 3a/jau U3ydyeHHble (aKThbl U TeOpeMbl
MJIAaHUMETPHY; YMeHHe OLleHUBATh pa3Mephbl 00BbEKTOB OKPY>KaloIIero Mupa;
CTPOUThL MaTemMaTHueCKHe MOZie/IM C [IOMOLIBI0 FeOMeTprUYe CKUX ITOHATUN U
Be/IMYMH, pelllaTh CBsi3aHHbIe C HUMM MpaKTUYeCcKre 3a/auu
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YMeHue onepyupoBaTh MOHSATUSIMU: TUIOMIAAb GUTryphl, 066EM GUTYDHI,
MHOTOTDAaHHUK, MTPaBU/IbHBI MHOTOTPAHHUK, CeueHre MHOTOTPaHHHKa, KO,
Mapasuienenures, npyusMa, Nupamuza, prurypa v noBepxXHOCTh BpallleHus],
[IUJTMH/P, KOHYC, 11ap, cdepa, Momas cgepsl, MI0L[aib TOBEPXHOCTH
MpaMU/Ibl, TIPU3MbI, KOHYCa, LIWUHAPA, 00BEM Kyba, MPsiMOYTro/IbHOTO
napasuiesenuresa, MMpamMubl, MPU3MbIL, LIUIUH/PA, KOHYCA, 11apa, pa3BépTKa
[TOBEPXHOCTH, CeUeHUsI KOHyCa Y LIWIMH/PA, Napasuie/ibHble 0CU WU
OCHOBAHHIO, CeueHue 111apa, MI0CKOCTb, Kacarolasacs cepsl, UINHAPA,
KOHYCa; yMeHHe CTPOUTDb CeueHre MHOTOTPaHHHKA, U300paXkaTh
MHOTOTDaHHUKH, (PUTYPbI U TIOBEPXHOCTU BpaLL{eHUs], UX CeueHUs, B TOM UHCJie C
[TOMOLLIBIO 37IEKTPOHHBIX CPE/ICTB; yMeHNe NIPUMEHSTh CBOMCTBA
reoMeTpryecKux GUryp, CaMoCTOsITe/TbHO (POPMYJTUPOBATh OIpeZie/leHUs
113yyaeMbIX (UTyp, BbIABUTaTh TUIIOTE3bl O CBOMCTBAX U MPH3HAKaX
reoMeTpuyeckux (puryp, 000CHOBBIBaTH W/ OTIPOBEPraTh UX; yMeHHe
MPOBOJUTH K1acCU(UKALIUIO QUTYP TI0 pa3/IMUHbIM [TPHU3HAKaM, BBITIOIHATD
HeoOX0o[MMble JIOTIONTHUTE/TbHbIE TIOCTPOEHUST
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YMeHwe orepupoBaTh IOHATUSAMU: JBM)KEHHE B TTPOCTPAHCTBE, Mapa/UIeIbHbIN
repeHoC, CHUMMETPHSI Ha TJIOCKOCTH M B TIPOCTPAHCTRBE, TIOBOPOT,
npeobpa3oBaHue 1Mog006us, TT0J00HbIe (GUTYPBI; yMEHHe pacrio3HaBaTh PaBHbIE U
o00HbIe (DUTYPBI, B TOM UHC/IE B IPUPO/IE, UCKYCCTBE, aDXUTEKTYPE;
ICTI0/Tb30BaTh reOMeTPUYECKUEe OTHOLIIEHHS TP PELIIeHUH 3a/iad; HaXOJUTh
reoMeTprUUecKre BeJIMUUHBI ([JIMHa, YroJ, TUIOajib, 00bEM) TPH pellieHnH
Bajlau U3 JAPYTUX yueOHBIX MPeJAMETOB U U3 peasbHOM KU3HU; YMEHHe
BHIUMC/IITH TeOMETPUUECKHEe BeJIMUMHBI (JIJTUHA, YTOJI, TUIoIIalb, 00BEM,
/10111l TTIOBEPXHOCTHU), UCTIO/IB3Ys U3yUeHHbIe (POPMYJIbI U METO/IbI, B TOM
UrCIie: TUIOIA/ib TIOBEPXHOCTU TTUPAaMU/IbI, TIPU3MBI, KOHYCa, [IWIHH/PA,

rioiazib chepbl; 06BEM Kyba, MPsIMOYTO/ILHOTO TIapasijiesienurne/a, TMpaMHU/bI,




MPU3MBbI, [IWJIMH/PA, KOHYCA, 111apa; YMeHWe HaXOAUTh OTHOIIIeHHe 00BEMOB
MoZ00OHBIX GUTYD
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YMeHue onieprpoBaTh MOHATUSIMU: TIPSIMOYTOJ/IbHAsI CUCTEMa KOOPJUHAT, BEKTOD,
KOOpJMHAThI TOUKW, KOOPJMHAThHI BEKTOPa, CyMMa BeKTOPOB, POU3Be/leHHe
BEKTOpa Ha UKCJ/I0, pa3/ioKeHHe BeKTopa 1o 0a3ucy, CKasipHOe MPou3BeieHue,
BEKTOPHOE MPOM3Be/leHre, YTo/l MeX/ly BeKTOpaMH; YMeHHe UCII0/Ib30BaTh
BEKTOPHbIM ¥ KOOPAUHATHBIN METO/, /IJis1 pellleHUsi TeOMeTpUUeCKUX 3aJau 1
Baziau APYTUX yueOHBIX IpeMeTOB
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YMeHue BBIOMpATh TIOAXO/SAIINN METO/ /1S pellieHUs 3a/jauk; [TOHUMaHue
BHAYMMOCTH MaTeMaTUKU B W3yUeHUU TIPUPOJAHBIX U 00I1eCTBeHHBIX MPOL[eCCOB
11 SIBJIEHUM; YMEeHUe pacrio3HaBaTh MposiB/IeHUe 3aKOHOB MaTeMaTUKHU B
ICKYCCTBe, YMeHHe NPUBOJWTh MPUMepbl MaTeMaTHueCKUX OTKPbITUM

POCCUICKOM ¥ MUPOBOM MaTeMaTuueCKOW HayKu




I[NEPEYEHD DJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMBIX HA EI'D I10 MATEMATHKE

Kon | [IpoBepsiemblii 351eMeHT COAep>KaHUs

1 Uyicna v BeIuMcieHus

1.1  |HarypasnbHble u Ljesble yniciia. ITpusHaku f1e/1MMOoCTH Lie/IbIX YUCesT

19 ParrioHasibHbIe urcia. OObIKHOBEHHbIE U [ieCITUYHbIe JPOOU, MPOLIeHTHI, OeCKOHeUHbIe

' repyuoAnUYecKre 1poou

13 ApI/I(i)MeTI/IqSCKI/Iﬁ KOpeHb HaTypasbHOM cTerneHu. JleiiCTBUS C apupmMeThueCKUMUA KOPHSIMHU
HaTypa/IbHOW CTereHn

1.4 CtenieHb C LiesbIM TTOKa3atesieM. CTeleHb C palMOHa/lIbHBIM M0Ka3areneM. CBoOWCTBa
CTereHn

15 (CHHYC, KOCMHYC M TaHT€HC UYMCI0BOr0 apryMeHTa. ApKCMHYC, apPKKOCHHYC, aDKTaHTe€HC
UKC/IOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecsiTuuHble ¥ HaTypaJbHbIe JIOTapU(MbI
/TelicTBUTe/IbHBIE UMC/Ia. ApU(MeTHUeCKHe orepaLyu C JelCTBUTe/bHbIMU UMC/IaMHU.

1.7  |[[IpubnwxéxHHble BEIYMCIEHUs, TIPaBUIa OKPYT/IeHUs], IPUKKKA 1 OLleHKa pe3y/bTara
BEIUMCIIEHUN

1.8  [[Ipeobpa3oBaHue BbIpa’KeHHUI

1.9  |KomruiekcHble uucia

2 YpaBHeHUs1 ¥ HepaBeHCTBa

2.1  [Uensle u 1poOHO-paljOHABEHBIE YDABHEHUS

2.2 |ppauyoHanbHble ypaBHeHUsI

2.3  [IpuroHomerpuueckue ypaBHeHUs

2.4  [[TokasaTenbHble U norapumMUUYecKrie ypaBHeHUs

2.5  [Uesnbie u ApobHO-paL{MOHa/IBEHBIE HEPAaBEeHCTBA

2.6  |/IppauMoHa/ibHble HEpaBeHCTBa

2.7  [[lokasaTenbHble U JOrapugMuueckre HepaBeHCTBa

2.8  [IpuroHomeTpuueckue HepaBeHCTBA

2.9  [CucTeMsbl U COBOKYITHOCTH YPaBHEHUH 1 HEPAaBEHCTB

2.10 |YpaBHeHUs,, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 [Marpuija cCMCTeMBbl JIMHEMHBIX YpaBHeHUU. Orpesiesire b MaTpHULib

3 DyHKLMY 1 TpayKu

31 dyHKUWs, criocobsl 3aganus GyHKuH. ['paduk dpyHKMK. B3anMHo obpaTHbie GyHKLWH.
UéTHble 1 HeuéTHble QyHKLMU. [Teproanueckre QyHKIIMU
(O6s1acThb orpeziesieH|st 1 MHOXKeCTBO 3HaueHuH ¢yHkiun. Hym ¢yskipm. TIpomexyTku

3.2  BHakonocTtosiHCTBa. [IpoMe)XXyTKM MOHOTOHHOCTH (PYHKLIMU. MakCUMyMbl 1 MUHUMYMBI
(byskmy. Hanbosbiiee 1 HaniMeHbllee 3HaueHHe (DYHKI[UHM Ha TTPOMEeXKYTKe

33 CreneHHasi JyHKLIMsI C HaTypa/ibHbIM U LieJIbIM MoKa3aresneM. E€ cBolicTBa U rpauk.
(CBoiicTBa U rpa)UK KOpHS N-OM CTereHu

3.4  [IpuroHomeTpuueckue (PyHKI[MHU, UX CBOWCTBA U rpapuKu

3.5 [[lokasarenbHas u jorapudmMuyeckast (yHKLMHU, UX CBOMCTBA U rpavKu

36 Touku pa3pbiBa. AcuMNTOTEI rpaykoB (pyHKLMNA. CBOMCTBA (PYHKLIMIM, HEIPEPbIBHBIX Ha
OTpe3Ke

3.7  [[ocnemoBarenbHOCTH, CIIOCOOBI 3a/laHus 110C/Ie/J0BaTeIbHOCTEH

3.8  |Apudmerryeckas U reoMeTpryeckas rnporpeccuu. @opmysna c10KHbIX MTPOLIEHTOB

4 Hauasia MaTeMaTHueCKOro aHaau3a




4.1 [TpouzBoaHas dyHKiuU. [Ipor3BojHbIE /1eMeHTapHbIX (QyHKI[MI

40 [TpriMeHeHre MPOM3BO/HOM K UCC/Ie0BaHuUI0 (DYHKIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
) HaxoxxjeHrie HanbOJTbIIIeT0 U HAMMEHBIIIero 3HaueH sT YHKIUK Ha OTPe3Ke

4.3  [[lepBooGpa3Has. ViHTerpan

5 MHOXeCTBa U JIOTUKa

5.1 [MHO>keCTBO, oriepaliiM HaJl MHO)KeCTBaMU. Jlnarpammel Oiinepa — BeHHa

5.2 Jlorvka

6 BeposATHOCTB M CTaTUCTUKA

6.1  |OnucaresibHasi CTaTUCTUKA

6.2  |BeposiTHOCTb

6.3  [Kombunartopurka

7 ['eomeTpus

7.1  |®urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ IJIOCKOCTU B MIPOCTPaHCTBe

7.3  |MHOrorpaHHUKHU

7.4  [Tena v IOBEPXHOCTU BpalLleHUs

7.5  [KoOopAvHaThl U BEKTOPBI

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"




