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MNOACHUTE/IbHAA 3ANMNCKA

Pabouas nporpamma y4yebHoro Kypca «feomeTpua» 6as3oBoro yposHa ana obydatowmxca 10 —11 knaccos
pa3paboTaHa Ha ocHoBe PefepasbHOro rocysapcTBeHHOro obpasoBaTeIbHOro CTaHA4APTa cpegHero obuero
06pa3oBaHmA, C Y4ETOM COBPEMEHHBIX MUPOBbIX TPeOOBAHUI, NPeAbABASEMbIX K MaTEMATUYECKOMY
obpa3oBaHUIo, M TPAAULMIN poccuiickoro obpasoBaHusA. Peannsaums nporpammbl obecneymBaeT oBiageHne
KNHOYEBbIMMU KOMMNETEHLUAMM, COCTABAAOWMMMN OCHOBY A1 CAMOPA3BUTUA U HENPEPbIBHOTO 06pa3oBaHus,
LEeNOCTHOCTb 0OLLEKYbTYPHOIO, IMYHOCTHOIO M NO3HABATE/IbHOTO Pa3BUTUA JIMYHOCTU OBYYAIOLLMXCS.

LE/TN N3YHEHWA YHEBHOIO KYPCA

Ba)XHOCTb yuebHOro Kypca reoMmeTpmmn Ha ypoBHe cpeaHero obuiero obpasoBaHusa obycnoBaeHa NpakTUYECKom
3HAYMMOCTbIO MeTanpeaMETHbIX U NPegMeTHbIX Pe3ybTaToB 0byYeHUA reoMeTpum B HanpaBieHUK
JIMYHOCTHOrO pasBuTUA obyydatowmxca, GopMUPOBAHUA GYHKLMOHANBHOW MaTeMATUYECKON FPaMOTHOCTMH,
N3y4yeHuA APYrnX y4ebHbIX AncumnianH. Passutue y obyyatowmxca NpaBmabHbIX NPeACcTaBAEHNN O CYLLHOCTM U
NPOUCXOXAEHNN reOMeTPUYECKUX abCTpaKL M4, COOTHOLLEHMM PEAIbHOMO U AEANbHOTO, XapaKTepe
OTParKeHUs MaTeEMATUYECKON HAyKOM ABAEHUIA U NPOLLECCOB PeasibHOro M1pa, Mecte reoMeTpun B cucTeme
HayK M PO MaTEMATUYECKOrO MOAENIMPOBAHUA B HAyYHOM NMO3HaHWUU U B NPAKTUKe cnocobcTeyeT
$GOpPMMUPOBAHMIO HAYYHOTO MMPOBO33PEHMA YHALLMXCA, @ TAKMKE KauecTB MblLLAEHUA, HEOBXOANMBIX ANA
afjanTaunm B coBpemeHHoOM obLiecTse.

leomeTpua ABNSETCA OA4HUM U3 6A30BbIX NPegMeTOB Ha YPOBHe cpeaHero obuiero ob6pasoBaHus, Tak Kak
obecneynBaeT BO3IMOMXKHOCTb M3Y4YEeHUA KaK AUCLMUNINH eCTECTBEHHO-HAY4YHOW HAaNPaBAEHHOCTH, TaK U
ryMaHUTapHOM.

Nornyeckoe mbiwneHne, Gopmmpyemoe Npun n3ydeHmm obyyatowmmmca NOHATUIMHbIX OCHOB FreOMeTPUM U
MOCTPOEHMM LLEMOYKM JIOTMYECKUX YTBEPIKAEHUIA B XO4€e PeLleHUs reoMeTpUIYEeCcKnxX 3a4a4, ymeHue BblasuraTb
M OMNpoBepraTb rMnoTesbl HENOCPEACTBEHHO UCMNOb3YIOTCA NPY PeLleHMM 33434 eCTeCTBEHHO-Hay4YHOro
LMKAA, B YaCTHOCTU U3 Kypca GUSUKW.

YMeHMe OpueHTMPOBaTbLCA B NPOCTPAHCTBE UrpaeT CyLLEeCTBEHHYIO POJib BO BCeX 061acTaX AeATeNbHOCTU
yenoseka. OpMeHTaLma YeloBeKa BO BPEMEHU M MPOCTPaHCTBE — HEOBXOAMMOE YC/I0BME ero CoLmManbHOro
6bITMA, dopMa OTpaXKeHUs OKPYKatoLEro MUPa, YCI0BME YCNELWHOro No3HaHMA U akTUBHOro npeobpasoBaHus
aenctsutenbHocTM. OnepupoBaHme NPOCTPAHCTBEHHbIMKW 06pa3amm 06begMHSET pa3Hble BUAbl y4ebHOM n
TPYAOBOM AeATEeNbHOCTM, IBAAETCA OAHUM M3 NpodeccMoHasibHO BaXKHbIX KAa4yecTB, NO3TOMY aKTyasibHa 3a43a4a
dopmmpoBaHma y obydatoLLMXCA NPOCTPAHCTBEHHOIO MblLLIEHMA KaK Pa3HOBUAHOCTM 06pPa3HOro MbilieHUA
— CYLLEeCTBEHHOro KOMMOHEHTa B MOArOTOBKE K MPaKTUUYECKOW AeATe/IbHOCTU MO MHOTMM HamnpaBaeHUAM.

Llenb ocBoeHma nporpammbl y4ebHoro kKypca «feomeTpusa» Ha 6a30BOM ypoBHe 0byyeHns —
obueobpasoBaTebHOE U 06LLEKYNLTYPHOE pPa3BuTMe oby4datolmxcsa Yepes obecneyeHme BO3IMOXKHOCTH
nprMobpeTeHna U NCNO/Ib30BaHMA CUCTEMATUYECKUX FEOMETPUYECKUX 3HAHWUI U AeNCTBUIA, cneuudPUuyHbIX
reomeTpun, BO3MOXKHOCTM YCMELIHOro NPOA0/IKEHUA 06Pa30BaHNA MO CNELMaNbHOCTAM, He CBA3AHHbIM C
NPUKAALHbIM UCMONb30BAHUEM FEOMETPUM.

Mporpamma no reomeTpun Ha 6a30BOM ypOBHE NpeaHasHaveHa Ana 0bydalolmnxca cpeaHel WKobl, He
MCMbITbIBABLUNX 3HAYUTE/IbHbIX 3aTPYAHEHMIN Ha YPOBHE OCHOBHOIO 06L1ero obpasoBaHus. Takum obpasom,
obyuatolmeca Ha 6a30BOM YPOBHE A0/KHbI 0CBOUTL 06LLMe MaTeMaTUYECKMe YMEHUA, CBA3aHHbIe COo
cneundUKom reomeTpun 1 Heobxoammble ANA }KU3HU B COBpemeHHOM obliecTse. Kpome 3TOro, oHM UMetoT



BO3MOXHOCTb M3y4YNTb reoMeTputo bonee rnyboKo, ecnm B gasbHeillem BO3HUKHET HE06X0AMMOCTb B
reoMeTpPUUYECKMX 3HaHMAX B NPOodeccnMoHaNbHON AeATENbHOCTMU.

[locTuKeHMe Lenn ocBoeHus nporpammbl obecneymBaeTca pelleHmem COOTBETCTBYIOLLMX 3a4au.
MprMopPUTETHBIMM 3343a4ammn OCBOEHMSA Kypca «feomeTpun» Ha 6asoBom ypoBHe B 10—11 Knaccax aBnawoTCA:

— ¢dopmupoBaHMe NpeacTaBieHNA O FeOMETPUM KaK YacTU MUPOBOI Ky/IbTypbl U OCO3HaHWe eé
B3aMMOCBA3U C OKPYKatoLLMM MUPOM;

— ¢dopmurpoBaHMe NpeacTaBNeHUs 0 MHOTOrPaHHMKaX U TeNax BpalleHUs KaK O BaXKHeMLWnX
MaTeMaTUYECKUX MOAENSX, MO3BONAOLWMX ONUCLIBATL M M3y4aTb PasHble ABMEHMA OKPYKatoLWwero
MKPa;

— ¢dopmMpoBaHME YMEHMSA PACcO3HABATb Ha YepTerKax, MOAENAX U B Pea/lbHOM MUPE MHOTOTPAHHUKU U
Tena BpalleHus;

— OBflafieHMe MeToAamMu peLleHna 33434 Ha MOCTPOEHMA Ha M306parKeHUAX NPOCTPAHCTBEHHbIX GUryp;

- d)OpMMpOBaHVIe YMeHNA onepnpoBaTb OCHOBHbIMWN MOHATUAMU O MHOITOrpaHHMKaX U TeNax sBpalleHnAa
N NX OCHOBHbIMU CBOI‘/JICTBaNWI,'

— OoBNafeHue aNropuTMamu pellieHns OCHOBHbIX TUMOB 3a4a4; GopMUPOBaHUE YMEHMA NPOBOAUTD
HeC/I0XHble A0Ka3aTe/bHble PACCYKAEHUA B XOAE PELIEHNA CTEPEOMETPUYECKMX 33434 M 3a4a4 C
NPaKTUYECKUM CoAepiKaHUem;

—  pa3sBUTUE UHTENJIEKTYa/IbHbIX M TBOPYECKUX CMOCOBHOCTEN 0OYyYatoLLMXCS, NO3HaBaTe/IbHOM
aKTUBHOCTM, UCCNEAO0BATENbCKUX YMEHUM, KPUTUYHOCTU MbILUNEHUSA;

—  ¢dopmupoBaHme GyHKLUMOHANbHOM FPaMOTHOCTH, PesieBaHTHOM reOMeTPUN: YMeHWe pacnosHasaTb
NPOABAEHNA FEOMETPUYECKUX MOHATUIA, OB BEKTOB Y 3aKOHOMEPHOCTEN B PeasibHbIX }KU3HEHHbIX
CUTYaLMAX U NPU U3YYEHUN APYTUX y4ebHbIX NpegMeToB, NPOABAEHUSA 3aBUCUMOCTEN U
3aKoOHOMepHOoCTeW, GOPMYNMPOBATb UX HA A3bIKE FTEOMETPUM U CO34aBaTb FreOMETPUYECKME MOaeNH,
NPUMEHSTb OCBOEHHbI reoOMEeTPUYECKUA annapaT 418 peleHns NPakTUKO-OpMeHTUPOBaHHbIX 33434,
MHTEPNPETMPOBATL M OLLEeHNBATb NOJIyYEeHHbIE Pe3ybTaTbl.

OTAMYMTENbHOM 0COBEHHOCTBIO MPOrPaMMbl ABAETCA BKAIOUYEHUE B KYpC CTEPEOMETPUN B HaYane ero
M3yYyeHus 3a4ad, pelaemblx Ha YPOBHE MHTYUTUBHOIO NO3HaHMUA, U onpeaenéHHbIM 06pasom
opraHun3oBaHHasA paboTa Hag, HUMM, YTO CNOCOBCTBYIOT PA3BUTMUIO TIOTMYECKOTO M NPOCTPAHCTBEHHOMO
MbILLIEHWNA, CTUMYNUPYET NPOTEKAHNE UHTYUTUBHbBIX NPOLLECCOB, MOTUBUPYET K Aa/ibHEMLWEMY U3YUEHMIO
npegmera.

MpegnoyteHve OTAAETCA HArNALHO-KOHCTPYKTUBHOMY METOAY 0byyeHUs, TO eCTb TeopeTUYecKme 3HaHuA
MMEIOT B CBOEI OCHOBE YyBCTBEHHOCTb NPeAMETHO-NPaKTUYECKOW AeATeNbHOCTU. PasButue
MPOCTPAHCTBEHHbIX NPEACTaBAEHMI Y YYALMXCA B KypCe CTEPEOMETPMM NPOBOAMUTCA 3a CUET pelleHua 3a4a4
Ha co3aHue NPOCTPaAHCTBEHHbIX 06PA30B M 33434 Ha ONepMpoBaHME NPOCTPAHCTBEHHbIMM 0Bpasamm.
CosaaHve obpasa NPoOBOAMUTCA C ONOPOW Ha HAarNAAHOCTb, a ONepupoBaHne o6pasom — B YCA0BUAX
OTB/I€YEHUA OT HArNAAHOCTU, MbICIEHHOTO U3MEHEHWA €r0 UCXOAHOr0 COAEPHKaHMA.

OcHoBHble coaepKaTenbHble AMHUK Kypca «'eomeTpumn» B 10—11 Knaccax: « MHOrorpaHHuku», «fpamole n
NAOCKOCTM B NPOCTPAHCTBEY, «Tena BpaleHna», «BeKTopbl 1 KoopanHaTbl B NPOCTpaHCTBE». PopMUpOBaHME
NIOFMYECKUX YMEHUI pacnpesenseTca He TONbKO MO COAEepKaTeNbHbIM AMHUAM, HO M NO rogam obyyeHMA Ha
YypOBHe cpegHero obuiero o6pasoBaHms.



Coaep:kaHune obpa3oBaHMs, COOTBETCTBYIOLLEE NPEeAMETHbIM pPe3ybTaTam 0CBOeHMA paboyelt nporpammsl,
pacnpeaenéHHbiM No rogam obydyeHus, CTPYKTYPMPOBaHO Takum 06pa3om, UTobbl oBnaaeHne
reoMeTpuYeckMMm NOHATUAMM U HAaBbIKAMM OCYLLLECTBASAI0CH NOC/e40BaTENbHO M MOCTYNaTe/IbHO, C
cobnogeHem NpUMHUMNa NPEEeMCTBEHHOCTM, YTO6Bbl HOBbIE 3HAHMA BKAOYANANUCh B 06LLYIO cucTemy
reoMeTpUYecKMX NPeACTaBeHNn 0b6yYatoLLmMXCa, pacwumnpsan U yraybnas eé, obpasys npoyHble
MHOXECTBEHHbIE CBA3W.

MECTO YYEBHOTO KYPCA B Y4EBEHOM MJIAHE

Ha nsyyeHmne reometpum orsogmTtca 2 4aca B Hegento B 10 Knacce n 1 4yac B Hegento B 11 Knacce, Bcero 3a gsa
roga obyyenusa - 102 yyebHbix yaca.



COOEPHXAHUE YHYEBHOTO KYPCA

10 KNACC
MpAmble 1 NNOCKOCTM B MPOCTPaHCTBE

OCHOBHble NOHATUA cTepeomeTpun. TouKa, NpAMas, NAOCKOCTb, MPOCTPAHCTBO. NoHATHE 06 aKCMOMaTUYECKOM
NOCTPOEHUU CTEPEOMETPUM: aKCUOMbI CTEPEOMETPUMN N CNEACTBUA U3 HUX.

B3anMMHoOe pacnonoxeHue NpAmbIX B NPOCTPAHCTBE: NepeceKatoLmecs, napannesbHble U CKpewmBatoLLmecs
npamble. MNapannenbHOCTb NPAMbIX U NAOCKOCTEN B NPOCTPAHCTBE: NapansiesibHble NPsAmble B MPOCTPAHCTBE;
napannenbHOCTb TPEX NPAMbIX; NapanNeNbHOCTb NMPAMOW U NAOCKOCTU. YI/bl C COHANPaBAEHHbIMU CTOPOHAMK;
Yron mexay NpsMbiMKU B NpoCTpaHCTBe. MapannenbHOCTb NJIOCKOCTEN: NapanienbHble NJI0CKOCTU; CBOMCTBA
napannenbHblx NaockocTel. MpocTeliine NPoCcTpaHCTBEHHbIE GUIypbl Ha NIOCKOCTU: TETPA3AP, KYO,
napannenenunes; NOCTPOEHUE CeYEHUIA.

MepneHAMKyNAPHOCTb NPAMOI U MAOCKOCTU: NeprneHANKYAAPHbIE NPSMble B MPOCTPAHCTBE, NPpsAMble
napannenbHble U NepneHaNKyNAPHbIE K NIOCKOCTU, NPU3HAK NepneHANKYAAPHOCTM NPAMOI U NIOCKOCTH,
Teopema 0 NPAMON NepneHANKYASPHOM NAOCKOCTU. YIbl B NPOCTPAHCTBE: YrOa MeXKAy NPSMON 1
NNIOCKOCTbIO; 4BYrPaHHbIM Yro/, IMHENHbIN yron ABYrpaHHoro yraa. MNepneHanKynap U Hak/NOHHbIE:
paccTosiHMe OT TOYKM A0 NAOCKOCTM, PacCTOAHWE OT NPAMOM A0 NAOCKOCTU, NPoeKuma GUrypbl Ha NAOCKOCTb.
MepneHaNKYASPHOCTb NJAOCKOCTEN: NPU3HAK NepneHaMKYNAPHOCTU ABYX NoCKocTel. Teopema o Tpéx
nepneHauKynapax.

MHororpaHHMKK

MOHATME MHOTOIPAHHWKA, OCHOBHbIE 3/1EMEHTbl MHOFOrPaHHMKa, BbINYK/ble U HEBbIMYK/ble MHOFOrPaHHUKW;
pa3BEPTKA MHOrorpaHHuMKa. MpMama: n-yronbHas NpU3mMa; rpaHmM U OCHOBAHUA NPM3Mbl; NPAMAA U HAaKNOHHasA
npu3mbl; GOKOBAA M NOSHasA NOBEPXHOCTb NPU3MbI. [apannenenunes, NPAMOYFrOAbHbIN Napannenenunes u
ero csoicTsa. MMMpammuaa: n-yrosibHas NMpaMmmMaa, rpaHn U OCHOBaHWeE NUpamuabl; 6OKOBas U NOAHasA
NoBEPXHOCTb MMPaMUAbl; MPaBUIbHAA N YCEYEHHAA NMPAMMAA. DNEeMEHTbl MPU3MbI U TUPaMUAbI.
MpaBWbHblE MHOFOrPAaHHUKN: NOHATUE NPABUABLHOIO MHOTOIPAHHWKA; NPaBWIbHAsA NPU3Ma U NPaBUIbHAA
nMpammnaa; NpaBuabHan TPEYroabHan NMpamuaa U NpaBubHbIN TeTpasap; Kyb. MpeacrasneHme o
NPaBUAbHbIX MHOTOFPaHHMKaX: OKTasAp, AOAEKA3AP M nKocasap. CeyeHUsa Npusmbl U NIMPamMmUabI.

CMMMETDMH B NMPOCTPaAHCTBE: CUMMETPUA OTHOCUTE/IbHO TOYKMWN, ﬂpﬂMOVI, NAOCKOCTU. DNeMeHTbI CMMmmeTpun B
nnpamungax, napannenennnenax, NnpPpaBnabHbIX MHOITorpaHHMKax.

BbluMCNeHNE 3N1eMeHTOB MHOTOrPaHHUKOB: pébpa, AMaroHanu, yrasl. Naowaab 60KOBOWM NOBEPXHOCTU U
NMOJIHOM MOBEPXHOCTM NPAMOIM NPMU3MbI, NAOLLAAb OCHOBAHWUI, Teopema 0 BOKOBOI NOBEPXHOCTU NPAMOW
npusmsl. MNaowanb 60KOBOM NOBEPXHOCTM M NOBEPXHOCTM NPABMABbHON NMPaMUAbI, TEOPEMA O NaoWaaM
yceyéHHon nupamuabl. NoHATHe 06 06béMme. O6BEM NUpPaMmnabl, NPU3MbI.

Mopao6Hble Tena B npocTpaHcTBe. COOTHOWEHUA MeXay NAoWaaamm noBepxHocTen, o6bémamm Nogo6HbIX
Ten.

11 KNACC

Tena BpaLLeHuna



UunanHapudeckas noBepxHOCTb, 06pasytolime LNANHAPUYECKOM NOBEPXHOCTU, OCb LIUAMHAPUYECKOM
nosepxHocTu. LUunmHap: ocHoBaHMA 1 6OKoBas NOBEPXHOCTb, 06pa3syloLlas 1 0Cb; NoLLaAb HOKOBOM U
NoIHOM NOBEPXHOCTMU.

KoHunyecKas NnoBepxHOCTb, 06pasytolme KOHUYECKOM NOBEPXHOCTU, OCb U BEPLUMHA KOHUYECKOMN MOBEPXHOCTMU.
KoHyc: ocHoBaHMe 1 BepluMHa, 06pasytoLLasn 1 0Cb; NaoLaab 60KOBOW U MOAHOM NOBEPXHOCTU. YCEUYEHHbIN
KOHYyC: 06pasytoLLme U BbICOTa; OCHOBaHMA M BOKOBAs NOBEPXHOCTb.

Cdepa v Wwap: ueHTp, paguyc, AMameTp; Naowaab NoBepxHocTH cdepbl. BsaumHoe pacrnonoxKeHue chepbl 1
NNIOCKOCTM; KacaTe/ibHaa NJ0CKOCTb K cdhepe; naowaab chepsb.

MN306parkeHune Ten BpalLeHNa Ha NAOCKOCTU. Pa3BEpTKa UMAMHAPA U KOHYCa.

KombBuHauum Ten BpaLLeHUa U MHOTOrpaHHMKOB. MHOrorpaHHuK, onncaHHbI okono coepbl; chepa,
BNMcaHHan B MHOTOrpaHHMK, UK TeN0 BpaLLeHus.

MoHsATHe 06 06BbEMe. OcHOBHble cBolicTBa 06bEMOB Tesn. Teopema 06 06BEME NPAMOYrO/IbHOMO
napannenenunega v cneactema s Heé. O6bEM UMAMHAPA, KoHyca. O6bEM Wapa v naowaab chepbl.

MoaobHble Tena B NnpocTpaHcTee. COOTHOLWEHMA MeXAay NaoliaaamMmm NnoBepxHocTen, 06bémamm NnogobHbIX
Ten.

CeyeHusa uMnnHAapa (NapannenbHo U NnepneHaNKyAAPHO 0CK), ceYeHmMs KoHyca (napaniesibHoe OCHOBaHMIO U1
npoxoAallee Yyepes BepLINHY), ceYeHuA Wwapa.

BekTopbl U KOOPAWHATLI B NPOCTPaHCTBE

BeKTop Ha NNOCKOCTU 1 B NpocTpaHcTBe. CnoXKeHne 1 BbliMTaHUEe BEKTOPOB. YMHOXeHMe BEKTOpa Ha YMCno.
PasnoxeHue BeKTopa no Tpém HeKOMNIaHapHbIM BeKTopam. MNpasunno napannenenmnega. Pewenne 3agau,
CBA3AHHbIX C NPUMEHEHMEM NPaBUA AENCTBUI C BeKTOpamu. MpAMOyronbHaa cMctema KoopAmHaT B
npoctpaHctee. KoopamHaTbl BeKTOpa. MpocTeime 3a4a4m B KOOpanHaTax. Yron mexay BEKTopamu.
CkanapHoe npousBefeHune BEKTOPOB. BbluncaeHne yrnos mexay npAaMmbIMU U NJIOCKOCTAMU. KoopauHaTHO-
BEKTOPHbIA METOA NPU peLleHNN reOMeTpUYEeCcKMX 334au.



NMJAHUPYEMBIE PE3Y/IbTATDI

NTMYHOCTHbIE PE3Y/1IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpaMmbl yuebHoro npeameta « MaTemaTUKa» XapaKTepu3yoTCa:

paxaaHcKoe BOCUTaHUE:

CPOPMMPOBAHHOCTBIO MPaXKAAHCKOM MO3MLMM 06YUalOLWErocs Kak akTMBHOMO M OTBETCTBEHHOrO Y/1eHa
poccuiickoro obuiecTsa, npeacrasieHMemMm 0 MaTemMaTUYeCcKMxX 0CHOBaxX GYHKLMOHNPOBaHMA
PasNnYHbIX CTPYKTYP, ABJAEHUI, Npoueayp rpaxaaHckoro obuiectsa (BbI6opbl, oNpockl 1 np.),
yMeHMeM B3aMMOelNCTBOBaTb C COLMaNbHbIMU UHCTUTYTaMM B COOTBETCTBUM C UX GYHKLMAMM U
Ha3HayeHueMm.

MaTpuoTnyeckoe BocnuTaHue:

chOpPMMPOBAHHOCTbLIO POCCUICKON rPaXKAaHCKOM MAEHTUUYHOCTM, YBAXKEHUA K NPOLINOMY U
HaCToALLEMY POCCUICKON MaTEMATUKN, LLEHHOCTHbIM OTHOLIEHNEM K AOCTUMEHMAM POCCUINCKUNX
MaTeMaTMKOB W POCCUMIACKOWM MaTEMATUYECKOW LIKOJIbI, K UCMOJIb30BAHUIO 3TUX AOCTUKEHUN B APYrUX
HayKax, TeEXHONOrMAX, chepax IKOHOMMKM.

JyXOBHO-HPaBCTBEHHOIrO BOCMUTAHMUA:

OCO3HAHWEM LYXOBHbIX LLeHHOCTEM POCCUIMCKOro Hapoaa; CGOPMUPOBAHHOCTBIO HPABCTBEHHOTO
CO3HaHMA, 3TUYECKOro NOBEeAEHMNSA, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM AOCTUNKEHUN HAYKU U
LeATEeNIbHOCTbIO YYEHOTO;

OCO3HaHMEM NINYHOTIo BK/1agda B NOCTPOEHUE YCTOﬁHMBOFO 6y,u,yu.|,ero.

JcTeTnYecKoe BoCNUTaHUE:

3CTeTU4YeCKMM OTHOLLeHneM K MMNpPY, BKNKOYaA 3CTETUKY MaTeMaTUYECKNX 3aKOHOMepHOCTer/'I,
O6'b6KTOB, 3adav, DELUEHMI\;I, paCCV)-KAEHMI\;I; BOCNPUNMYNBOCTbIO K MaTEMATUYECKMM aCNEeKTam
Pa3/IM4YHbIX BUAOB UCKYCCTBA.

dur3nyecKoe BoCnUTaHMUE:

chOpPMNPOBAHHOCTBIO YMEHUA NPUMEHATb MaTEMATUUYECKME 3HAHWUS B MHTEpPEecax 340Pp0BOro U
6e3onacHoro obpasa KM3HU, OTBETCTBEHHOMO OTHOLLEHUA K CBOEMY 340P0BbI0 (340p0OB0OE NUTaHME,
cbaNaHCUMPOBaHHbIN PEXMUM 3aHATUIA U OTAbIXa, perynsapHas ¢pm3myeckas akTUBHOCTb);

¢M3MLIECKOI'O coBepLleHCTBOBAHNA, NPU 3aHATUAX CI'IOpTMBHO-O3AOpOBMT€/’IbHOVI AeATENbHOCTbIO.

Tpynosoe BocnuTaHue:

FOTOBHOCTbIO K TPYAY, OCO3HaHUEM LLEHHOCTU TPYA0Nt06MA; MHTEPECOM K pPa3InyHbIM chepam
npodeccMoHanbHON AeATeNbHOCTU, CBA3AHHLIM C MaTEMATUKOM M €€ NPUNONKEHUAMU, YMEHUEM
COBepLLATb OCO3HAHHbIN BbIbOp byaylLen npodeccnmn u peasn3oBbiBaTb COOCTBEHHbIE KMU3HEHHbIE
MAaHbl; FOTOBHOCTbIO M CNOCOBHOCTLIO K MaTeEMaTUYECKOMY 06pa30oBaHUIO U caMoobpa3oBaHuUIO Ha
NPOTAXKEHUN BCEMN KU3HM;

FTOTOBHOCTbIO K aKTUBHOMY Y4aCTUIO B PeELUEHNUN NPAKTUYECKUX 3a4a4 MaTeMaTUYeCKoM
HanpaB/1€HHOCTU.



DKO/I0rM4yecKkoe BoOCNUTaHUE:

—  ¢cbOpPMMPOBAHHOCTBIO 3KOJIOFMYECKOWN KyNbTypbl, NOHUMAHUEM BAUAHUA COLMANbHO-3KOHOMMYECKUX
NPOLECcCOoB Ha COCTOSTHUE NPUPOAHON U CoLManbHOM cpenbl, 0CO3HaHWEM rnobanbHOro xapaKkrepa
3KONOrMYECKMX Npobaem; opueHTaumen Ha NPMMEHEHNE MATEMATUUYECKMX 3HAHUIN NS PeLIeHns
33434 B 06/1aCTM OKpyrKatoLLen cpesbl, NN1aHUPOBAHUSA NOCTYNKOB U OLEHKM UX BO3MOMKHbIX
nocneacTBUN ANA OKpYyrKatoLwen cpeabl.

LleHHOCTM Hay4YHOro NO3HaHMA:

—  ¢c$HOPMUPOBAHHOCTBIO MUPOBO33PEHMUSA, COOTBETCTBYIOLLLENO COBPEMEHHOMY YPOBHHIO Pa3BUTUA HAYKU U
06L,eCTBEHHOW NPAKTUKK, NOHMMAHMEM MaTEMATUYECKOIN HAaYKM KaK cdepbl YenoBeyecKom
AesATeNIbHOCTH, 3TanoB e€ pPasBUTUA U 3HAYMMOCTUN ANA Pa3BUTUA LMBUAN3ALMK; OBNAAEHNEM A3bIKOM
MaTemMaTMKM U MaTeMATUUYECKON KyNbTypPOoM KaK CpeaCcTBOM NO3HAHMA MUPaA; FOTOBHOCTbIO
OCYLLLECTBAATb NPOEKTHYIO U UCCAeA0BaTENbCKYIO AeATeIbHOCTb MHANBUAYANBHO U B rpynne.

METANPEAMETHbIE PE3Y/IbTATHI

MeTanpegMmeTHble pe3y/ibTaTbl 0CBOEHMA NPOrpamMmbl y4ebHoro npeamerta «MaTtemaTuKa» XapaktepumsytoTca
OBNAlEHMEM YHUBEPCA/IbHbIMM NMO3HABATEIbHbIMU AENCTBUAMM, YHUBEPCASIbHBIMY KOMMYHUKATUBHbBIMM
OENCTBUAMM, YHUBEPCANbHBIMU PEFYNATUBHBIMU SENCTBUAMM.

1) YHuBepcanbHble NO3HaBaTe/bHble AelcTBUA, obecneynsaoT GopmmpoBaHMe 6a30BbIX KOTHUTUBHbIX
npoueccos 0by4atoLmxca (0CBOeHNE METOA0B NO3HAHMA OKPYKaIOLLEro M1Pa; NPUMeEHeHUe
NOTMYECKUX, UCCNe0BaTENbCKUX ONepaL i, ymeHnin paboTtaTs ¢ MHGopmaLmen).

basosble nornyeckune AEﬁCTBMHZ

—  BbIABNATb M XapaKTepPM30BaTb CYLLECTBEHHbIE MPU3HAKN MaTEMATUUYECKMX OOBEKTOB, MOHATUN,
OTHOLUEHUI MEXAY NOHATUAMM; GOPMYINPOBATL ONpPEeAENEHUS NOHATUIA; yCTaHaBAUBATb
CYLW,ECTBEHHbI NPU3HaK KnaccudmKaumm, OCHOBaHMA 414 0606LWEHUA U CPAaBHEHMSA, KPUTEPUN
NpPoOBOAMMOrO aHan3a;

—  BOCNPWMHMMaTb, OPMYIMPOBATb M NPe0bpPa3oBbIBaTb CYHKAEHUA: YTBEPAUTENbHbIE U OTPULLATENbHbIE,
eANHUYHbIE, YaCcTHble W 06LLME; YCNOBHbIE;

—  BbIIBIATb MaTeEMATUYECKME 3aKOHOMEPHOCTM, B3aMMOCBA3UN U MPOTUBOPEYUA B GaKTax, AaHHbIX,
HabMl0AEHUAX M YTBEPXKAEHUAX; NpeaiaraTb KPUTEPUN ANA BbIABAEHNA 3aKOHOMEPHOCTEN U
NnpoTMBOpPEUMIA;

—  [Aenatb BbiBOAbI C UCNONb30BaHUEM 3aKOHOB NOTUKU, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aK/OUYEHUN,
YMO3aK/IloYeHUI NO aHaiornu;

—  NPOBOAMUTb CAMOCTOATE/IbHO A0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKAEHUI (NpAMble M OT
NPOTUBHOTO), BbICTPaNBaATb apryMeHTaLUMIo, MPUBOANUTL NPUMEPbLI U KOHTPPUMEpPbI; 060CHOBbIBATbL
cobCTBEHHbIE CYXKAEHWNA U BbIBOAbI;

— BblbUpaTb cnocob pelleHUs yuebHOM 3a4a4m (CpaBHMBATb HECKOJIbKO BaPUAHTOB pellieHus, BbibnpaTtb
Hanbonee NOAXOAALLMI C YY4ETOM CAMOCTOATENbHO BblAENEHHbIX KPUTEPUEB).

basoBble nccnegoBatenbckme AEﬁCTBMﬂ:



—  WCNOJIb30BaTb BOMPOCHI KaK UCCNEL0BATENbCKMI MHCTPYMEHT NO3HaHWA; GOpMY/IMPOBaTb BOMPOCHI,
dUKcupylowme npotusopeymre, Nnpobaemy, yctaHaBNIMBaTb MCKOMOE M AaHHOe, GOpMMpPOBaThb
rMnoTesy, aprymeHTUPOBaTh CBOIO MNO3ULMIO, MHEHME;

— MpPOBOAMTb CAMOCTOSATE/NIbHO CM/IAHWUPOBAHHbIN 3KCNEPUMEHT, UCCNEA0BaHME MO YCTaHOB/IEHUIO
ocobeHHOCTe maTemaTMyeckoro ob6bekTa, sBeHUA, NPoLEecca, BbiABEHUIO 3aBUCUMMOCTEN MeKay
obbeKTamu, ABNEHMAMMU, NpoLeccamu;

— camocToATeIbHO bopMyMpoBaTh 0606LLEHUA U BbIBOABI MO pe3ynbTaTamM NposeaEHHOro
HabnloAeHUA, UCCNeoBaHUA, OLEHUBaTb AOCTOBEPHOCTb NOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB U
0606LeHni;

— MNPOrHO3npPoOBaTb BO3MOXKHOE Pa3BUTME NPOLECCa, a TaKXKe BblABUIraTb NPeano/s1IoxKeHnAa O ero
Pa3BuUTUM B HOBbIX YCIOBUAX.

PaboTta c MHpopmauymeit:

—  BbIABAATb AedULUNTbI UHPOPMALIUK, aHHbIX, HEOBXOAMMbBIX AN OTBETA Ha BOMPOC U ANA pelleHus

3a4auu;

—  BblbUpaTb MHHGOPMALIMIO U3 UCTOYHMKOB Pa3NNYHbIX TUMOB, aHA/IM3UPOBATb, CUCTEMATU3NPOBATL U
MHTEPNPETUPOBaTb MHPOPMALMIO Pa3/IMYHbIX BUAOB 1 GOPM NpeacTaBieHus;

—  CTPYKTypupoBaTb MHPOPMaLMIO, NpeacTaBaTb eé B pas/inyHbIX Gopmax, UNNICTPUPOBaTbL
rpaduyecku;

—  OLEeHMBaTb HAAEKHOCTb MHGOPMALLMM MO CAMOCTOATENIbHO CHOPMYINPOBAHHBIM KPUTEPUAM.

2) YHMBepcanbHble KOMMYHUKATUBHbIE AeACTBUA, 06ecrnednBaloT CGOPMUPOBAHHOCTb COLMANbHbIX HAaBbIKOB
obyyatowmxcs.

ObuieHue:

— BOCNPUHUMATb U d)OpMynMpOBaTb Cy>XaeHunAa B COOTBETCTBUU C YCNOBUAMU U UENAMU O6LU,€HVIF|,‘ ACHO,
TOYHO, FTPAaMOTHO BblpaXaTb CBOKO TOYKY 3PEHUNA B YCTHbIX N MUCbMEHHbIX TEKCTaX, AaBaTb NOACHEHUA
no Xxo4y peweHna 3agavym, KOMMEHTUPOBATb I'IOJ'IyLIEHHbIﬁ pe3ynbTart,

— B Xxogae obcyxaeHns 3a4asBaTb BONPOCHI NO CYLLECTBY 06CYyKAaemoln Tembl, Npobsiembl, peliaemon
33/,34M, BbICKa3blBaTb MAEMN, HALLE/IEHHbIE HA MOUCK peLLeHMA; CONOCTaBIATb CBOU CYXKAEHMUA C
CYXKAEHMAMM APYrnX yH4aCTHUKOB Ananora, obHapyXKuMBaTb pa3iMumMe U CXOACTBO NO3ULUIA; B
KOpPpPEKTHOM popme GopmMyIMPOBaTb PA3HOIAcUA, CBON BO3PAXKEHUS;

—  NpeACTaBNATb Pe3ynbTaTbl PELIEHUA 3a4a4M, SKCNEPUMEHTA, UCCNEA0BAHMA, NPOEKTA;
CaMOCTOATENbHO Bbl6MpPaTh GOPMAT BbICTYNNEHUA C Y4ETOM 33434 Npe3eHTaLmm U ocobeHHocTel
ayautopuu.

CoTpyaHWNYecTBo:

— NOHMMaTb U UCNO/b30BaTb NPENUMYLLECTBA KOMAaHAHOM U MHAMBMAYAIbHOM PaboTbl NPU peLueHnn
y4ebHbIX 3a4a4; NPMHMMATb Lie/Ib COBMECTHOM AeATeIbHOCTH, NAaHNPOBaTh OpraHn3aumio
COBMECTHOM paboThbl, pacnpeaensaTb BuAbl paboT, gorosapmeaTbca, 0bCyKaaTh NpoLEect U pesynbtaT
paboTbl; 0606LLaTh MHEHUA HECKOIbKUX NHOAEN;



—  y4yacTBOBaTb B rpynnoBbix dopmax paboTbl (0b6cyxkaeHNA, 06MeH MHEHUI, KMO3FOBbIE LITYPMbI» U
WHbI€); BbINOJIHATbL CBOO YacTb PaboTbl M KOOPAMHMPOBATL CBOWN AEUCTBUSA C APYTMMU YleHaMM
KOMaHZbl; OLLEHMBATb KAYECTBO CBOEro BKa4a B 06LWMIA NPOAYKT NO KpUTEPMAM, CHOPMYINPOBAHHBIM
Y4YaCTHUKaMM B3aMMOLENCTBUA.

3) YHMBepcanbHble perynsTuBHble AeACTBUA, obecneunBaoT GopMUpPOBaHNE CMbIC/TIOBbIX YCTAHOBOK U
KU3HEHHbIX HAaBbIKOB IMYHOCTH.

CamoopraHusaumsa:

—  COCTaBAATb NNAH, aATOPUTM peLleHunA 3aa4m, BblIbMpaTb CNOCob pelleHna ¢ y4EToM MMetoLLmMXcA
pecypcoB 1 cOH6CTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb M KOPPEKTUPOBATL BAPUAHTbI PELLEHUN C
YY4ETOM HOBOM MHOPMALUMN.

— CaMOKOHTpONb:

— BNafeTb HaBblkaMu NO3HaBaTe/IbHOW pedieKCUU KaK 0CO3HaHMA COBepLUAaeMbIX AeACTBUIM U
MbICIUTE/IbHbIX MPOLECCOB, UX Pe3y/bTaToB; BAaAeTb CNocobammu camonpoBepKmn, CAMOKOHTPONA
npouecca v pesy/ibTaTa peleHna maTeMmaTMYecKon 3agaum;

—  npeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PELEHUN 33434M, BHOCUTb KOPPEKTMBbI B
[AeATe/IbHOCTb Ha OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HAWAEHHbIX OLIMBOK, BbIABAEHHbIX
TpyAHOCTEN;

—  OUEeHWBaTb COOTBETCTBME Pe3yAbTaTa Lean U YCA0BUAM, OB BACHATb NPUUYMHBI AOCTUNKEHNA UK
HEeLOCTUKEHNA Pe3yNbTaToB AeATeIbHOCTU, HAXOAMUTb OWNBKY, faBaTb OLEHKY NPUOBpeTéHHOMY
onbITy.

MPEAMETHbBIE PE3Y/IbTATDI

10 KNACC

OnepurpoBaTb NOHATUAMM: TOYKA, NPAMAs, NNOCKOCTb.

MPUMEHATb aKCMOMbI CTEPEOMETPUU U CAEACTBUA U3 HUX NPU PELUEHUN TEOMETPUYECKMX 3a4au.
OnepurpoBaTb NOHATUAMM: NaPaANNENbHOCTb U NEPNEHANKYAAPHOCTb NPAMbIX U NJOCKOCTEN.
KnaccnpuumposaTtb B3aMMHOE PacnosioXKeHMe NPAMbIX U NJIOCKOCTEN B NPOCTPaHCTBe.

OnepupoBaTb NOHATUAMMW: ABYrPaHHbIN Yro, rpaHu ABYrpaHHOro yrna, pebpo ABYrpaHHOro yraa; NHENHbIN
Yron AByrpaHHOro yrna; rpaflycHasa mepa AByrpaHHoOro yrna.

OﬂepMpOBaTb NMOHATUAMMU. MHOTOIPaHHUK, BbII'IyKﬂbIﬁ n HeBbIHYKﬂbIVI MHOTIOrpaHHUK, a1IEMEHTbI
MHOrorpaHHuKa, HpaBMﬂbeIVI MHOTrorpaHHuK.

PacnosHaBaTb OCHOBHbIE BUAbI MHOTOrPaHHUKOB (NMpPammnaa; NpMama, NPAMOYrobHbIM Napannenenunes,
Kyb).

KnaccudunumposaTb MHOrOrpaHHUKK, BbiIBMpPas OCHOBaHMA A1A KnaccuduKaumm (BbINyK/ble U HEBbINYKAblE
MHOTOrPaHHWUKM; NPaBUIbHbIE MHOTOTPAHHUKW; NPAMbIE U HAaK/IOHHbIE NPU3MbI, Napanienenuneapl).

OI'IepMpOBaTb NMOHATUAMMU: CeKyLaAa N10CKOCTb, ce4eHNe MHOIrorpaHHMKOB.



Ob6bACHATD NPUHUUMNbI NOCTPOEHUNA ceyeHun, ncnoab3lya meton cnenos.

CTpOuUTb CeYEHNA MHOTOTPaHHNUKOB METOI0M CNEeA0B, BbINOHATL (BbIHOCHbIE) NIOCKUE YEPTEXMN N3 PUCYHKOB
NPOCTbIX 06 bEMHbIX GUTyp: BUA CBEPXY, COOKY, CHU3Y.

PelwaTb 334241 Ha HAaXoXKAeHNE reOMEeTPUYECKMX BEMYMH MO 06pasLLam ManM anropnutmam, NpUMeHsas
M3BECTHble aHa/IMTUYECKME METOAbl NPU PeLleHNM CTaHAAPTHbIX MaTEMATUUYECKUX 33434 Ha BblUMCNEHUe
PacCTOAHUN MeXAy ABYMS TOYKaMU, OT TOYKK A0 NPAMOM, OT TOYKKU A0 NAOCKOCTU, Mexay
CKpeLLMBAOLLMMNCA NPAMbIMMU.

Pewatb 3a4a4M Ha HaxoXKAEeHME reOMETPUYECKUX BEIMYMH NO 06pa3uam Uam anroputmam, NpUmMeHss
W3BECTHblE aHANIMTUYECKME METOAbI NPU PELEHUM CTAHAAPTHbIX MaTeMaTUYECKMX 33434 HA BbIMMCAEHMWE YIN0B
MEKAY CKPELLMBAOLWMMUNCA NPAMbIMU, MEKAY NPAMON N NNOCKOCTbIO, MEeXAY NAOCKOCTAMM, ABYrPaHHbIX
yrnos.

BbluMcnsaTb 06bEMBI M NNOLWAAN NOBEPXHOCTEN MHOFOrPaHHUKOB (NpM3ma, NMpamumaa) c NPUMEHEHMEM
dopMyn; BbIUMCNATL COOTHOLLEHUA MEXAY NAOLAAAMM NOBEePXHOCTEN, 06bEéMamm Nog06HbIX
MHOTOrPaHHWUKOB.

OnepurpoBaTb NOHATUAMM: CUMMETPUA B MPOCTPAHCTBE; LLEHTP, OCb U MIOCKOCTb CUMMETPUM; LEHTP, OCb U
NNOCKOCTb CUMMETPUN GUTYPbI.

M3BnekaTb, Npeobpa3oBbiBaTb U MHTEPMNPETUPOBATL MHPOPMALMIO O NPOCTPAHCTBEHHbIX FEOMETPUYECKNX
durypax, npeacTaBAeHHYIO Ha YepTeskax U PUCYHKaX.

MpuMeHATb reomeTpuyeckme ¢pakTbl 418 PELIEHUA CTEPEOMETPUYECKNX 3a[a4, NPEANonaraolmx HeCKONbKO
LLIAroB peLweHuns, ecnu ycnoBma NpMMeHeHUs 3aaaHbl B ABHOM popme.

MpUMeHATb NpocTenune NPorpamMmMmHble CPeacTBa U 3NEKTPOHHO-KOMMYHMKaLMNOHHbIE CUCTEMbI NPU peLleHnr
CTepeomeTpMUYEcKMnX 3a4au.

MpuBOAUTE NPUMEpPbI MAaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPUPOAE U KMU3HW, PACNO3HABATb NPOABAEHNE
33aKOHOB reOMETPUM B UCKYCCTBE.

MPUMEHATb NOJTYYEHHbIE 3HAaHWA HA NPAKTUKE: aHAIM3MPOBATL PeasibHble CUTYaLUKN U MPUMEHATb U3YYEHHble
MOHATUA B NpoLEcce NOWUCKa pPeLleHna MaTemaTUIYeckn chopmyMpoBaHHON npobaemsl, MOAEANPOBATbL
peasnibHble CUTYyaLMM Ha A3bIKE TeOMETPUN, NCCNeL0BaTb NOCTPOEHHbIE MOAENM C UCMOb30BaHNEM
reoMeTpuYecKMx NOHATUI U Teopem, annapaTa anrebpbl; pelaTbs NPaKTUYECKMe 3a4a4n, CBA3aHHbIE C
HaXOXAEeHNEeM reoMeTPUYECKMX BEJINUYNH.

11 KNACC

OnepupoBaTtb NOHATUAMMW: LUINHAPUYECKAA MOBEPXHOCTb, 0OpasyoLmne UUAMHAPUYECKON MOBEPXHOCTH;
UMAMHAP; KOHWUYECKas NoBEePXHOCTb, 06pasyoLLMe KOHUYECKOM NOBEPXHOCTH, KOHYC; chepuyecKasn
NoBepXHOCTb.

PacnosHaBaTb Tena BpalleHua (UMamMHAp, KOHyC, chepa 1 wap).
O6bACHATL crnocobbl NOy4eHMA TeN BPaLLeHUA.

Knaccnpunumposatb B3anmHoe pacnosioxeHue chepbl U NA0CKOCTH.



OI'IepVIpOBaTb NMOHATUAMMWU: LuapOBOVI CEermeHT, OCHOBaHMe CermeHTa, BbiICOTa CETMEHTQ, Luaposoﬁ CNnown,
OCHOBaHMe WapoBOro €104, BbiCOTa WWAapoBOro cnoA, LIJapOBOVI CEKTOp.

BbluncnsaTb 06BEMBI U NAOLLAAN NOBEPXHOCTEN TEN BPALLEHUS, TEOMETPUUYECKMX Te C NpumeHeHnem bopmyi.

OnepupoBaTb NOHATUSAMW: MHOTOTPAHHMK, BMIUCAHHbIV B chepy M ONMcaHHbIM 0Koo coepbl; cdepa,
BNMCaHHAA B MHOTOTPaHHMK WM TeNO BPaLLeHMS.

BbIUMCNATL COOTHOLEHUA MEXKAY NAOWAAAMM NOBEPXHOCTEN N 06bEMaMM NOAO0BHbIX Te.
M306parkaTb U3ydaemble GUrypbl OT PYKN U C MPUMEHEHMEM MPOCTLIX YEPTEKHbBIX MHCTPYMEHTOB.

BbINOHATL (BbIHOCHbIE) NIOCKNE YEPTENKM U3 PUCYHKOB MPOCTbIX 06BEMHbIX GUTYP: BUA CBEPXY, COOKY, CHU3Y;
CTPOWTb CEYEHUA TeN BPaLLEHMS.

M3BnieKaTb, MHTEPNPETUPOBATL M NPeobpa3osbiBaTb MHPOPMALMIO O NPOCTPAHCTBEHHbIX FEOMETPUYECKUX
durypax, npeactaBaeHHYIO Ha YepTeskax U PUCYHKaX.

OnepupoBaTb NOHATMEM BEKTOP B NPOCTPAHCTBE.

BbINOMIHATbL AENCTBUA C/IOXKEHUA BEKTOPOB, BbIUMTAHUSA BEKTOPOB M YMHOKEHWUS BEKTOPA HA YNC/I0, OOBACHATD,
KaKMMM CBOMCTBaMM OHU 0bnagatoT.

MprUMeHATb NpaBWIo Napasnnenenvunesa.

OnepupoBaTb NOHATUAMMW: AEKAPTOBbI KOOPAMHATLI B NPOCTPAHCTBE, BEKTOP, MOAY/1b BEKTOPA, PaBEHCTBO
BEKTOPOB, KOOPAUHATLI BEKTOPA, YroN MeX 4y BEKTOpPaMu, CKanspHoe NpousseneHne BEKTOPOB,
KOM/IMHeapHble U KOMMNAaHapHble BEKTOPbI.

HaxoanTb Cymmy BEKTOPOB M NPOM3BEAEHNE BEKTOPA HA YMCO, YrO/ MEXKAY BEKTOPaMM, CKanspHoe
npousBeseHne, PackaagblBaTb BEKTOP MO ABYM HEKOJIJIMHEAPHbIM BEKTOPaM.

3apaBaTtb NJIOCKOCTb YpaBHEHNEM B lCl,eKa|I)TOBOl7I cncreme KoopauHar.

anMEHﬂTb reometTpuyeckme d)aKTbI ANA peweHna CtTepeoMeTpUYECKUX 3a4a4, npeanonaraliolnx HECKONIbKO
waros peweHna, ecam ycnosma npuMmeHeHnAa 3agaHbl B ABHOM d)opme.

Pewatb ﬂpOCTeﬁLUVIe reomeTpunyeckme 3agayn Ha npumeHeHMe BEKTOPHO-KOOPANHATHOIO MeToAa.

Pewatb 3a4a4n Ha Al0Ka3aTeIbCTBO MaTeMaTUYECKMX OTHOLIEHMIA U HaXOXKAeHMe reoOMeTPUYECKUX BENNYMH MO
obpasuam nam anroputMmam, NPUMEHAA N3BECTHbIE METOAbl NPU peLleHnn CTaHAaPTHLIX MaTeMaTUUYECKUX
3a4au.

MpUMeHATb NpocTenllne NPorpamMmHble CPpeacTBa U 3NEKTPOHHO-KOMMYHMKaLMNOHHbIE CUCTEMbI NPKY peLleHnr
cTepeomMeTpuUYecKmX 3a4au.

MpuBOAUTL NPUMEPbI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOAE U }KU3HU, pacno3HaBaTb NPOABAEHME
3aKOHOB reOMETPUUN B UCKYCCTBE.

MPUMEHATb NOJTYYEHHbIE 3HAHWA HA NPAKTUKE: aHAIM3MPOBATL PeasibHble CUTYaLUKN U MPUMEHATb U3YYEHHblEe
MOHATUA B NpoLEcce NOMUCKA PeLLleHna MaTemaTUIYeckn chopmyMpoBaHHON Npobaemsl, MOAEANPOBATbL
peasibHble CUTYyaLUMKM Ha A3bIKE TEOMETPUN, NCCNEL0BATb NOCTPOEHHbIE MOAENMN C UCMOb30BaHNEM
reoMeTpUYecKMX NOHATUI U Teopem, annapaTa anrebpbl; pelwaTb NpPaKTMYeCcKne 3a4a4n, CBA3aHHbIE C
HaXOXAEeHNEM reoOMeTPUYECKMX BEJINUYNH.



TEMATUYECKOE MNJIAHMPOBAHUE

10 KJTACC
Konunyectso 4yacos
IneKTpOHHbIe (umdposble)

Ne n/n | HaumeHoBaHMe pa3aenos v Tem NPorpaMmmbl

B KOHTpO/bHbIE MpakTnueckne obpa3oBaTenibHble pecypcbl

cero
paboTbl paboTbl
1 BeegeHue B cTepeomeTpuio 10 0 0 Bubanoreka LLIOK
2 MpAmMble U NI1OCKOCTM B NPOCTPaHCTBE. 12 1 0 Bubanoreka LLIOK
MapannenbHOCTb NPAMbIX U NIOCKOCTEM

3 MNepneHANKYNAPHOCTb NPAMbIX U NAOCKOCTEN 12 0 0 bubanoteka LOK
4 Yrabl mexay npambIMU U NIOCKOCTAMM 10 1 0 bubanoteka LOK
5 MHororpaHHMKK 11 1 0 bubnnoteka LLOK
6 O6bEMbl MHOFOrpaHHMKOB 9 1 0 bubanoteka LLOK
7 MoBTOpeHUe: ceyeHna, PAacCTOAHUA U Yrbl 4 1 0 bubanoteka LLOK
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 K/TACC

Konunuyectso vacos
DNIeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nnporpammel

B KOHTpO/IbHbIE MpaKTuyeckne obpasoBaTesibHble pecypchbl

cero
paboTbl paboTbl

1 Tena BpaleHua 12 0 0 BubanoTeka LLIOK
2 O6béMbI Ten 5 1 0 bubanoTeka LIOK
3 BeKTopbl U KOOpAMHATLI B NPOCTPAHCTBE 10 1 0 bubanoTeka LLIOK
4 MNoBTOpeHne, 0606LEeHNE, CUCTEMATU3ALMA 3HAHUI | 7 1 0 Bubanorteka LIOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

MOYPOYHOE NJTAHMPOBAHUE

10 KJTACC
Konunyectso yacos

Ne JaTa DNIeKTPOHHble undpoBble
Tema ypokKa

n/n Beero KoHTponbHble MpaKkTnueckne n3yyeHuA obpasoBaTesibHble pecypchbl

paboTbl paboTbl

1 OCHOBHblE NOHATUA CTEPEOMETPUM: TOUKA, NPAMaASA, 1 0 0 - bubanoteka LIOK
MAOCKOCTb, NPOCTPAHCTBO. Mpasmna n3obpaxkeHns Ha
pPUCYHKax: N306parkeHUs NAOCKOCTEN, NapannenbHbIX
npaAMbIX (OTPe3KoB), cepeamHbl OTPe3Ka

2 MoHATUA: NnepeceKalowWwmeca NAOCKOCTH, nepeceKatowmeca | 1 0 0 - bubanoteka LIOK
NpPAMas 1 NJ0CKOCTb

3 MoHATUA: NnepeceKaroWwmecs NJAOCKOCTH, nepeceKatowmeca | 1 0 0 --- bubanoteka LIOK
NpPAMas U NN1OCKOCTb

4 3HAaKOMCTBO C MHOIOrpaHHWKaMM, n3obparkeHne 1 0 0 - bubanoteka LLOK
MHOFOrpPaHHUKOB Ha PUCYHKaX, HA NPOEKLIMOHHbIX
yepTerKax

5 HauanbHble cBeaeHUs 0 Kybe 1 nupammae, Ux pasBepTku 1 0 0 --- bubanoteka LIOK
n moaenun. CeyeHNA MHOrOrpaHHMKOB

6 HayanbHble cBeageHUs 0 Kybe 1 NnMpamnae, Ux PasBepPTKM 1 0 0 - Bubanoteka LLOK
n moaenu. CeyeHUA MHOrOrpaHHMKOB

7 MoHATNE 06 aKCMOMaATUYECKOM MNOCTPOEHNUM 1 0 0 --- Bubnnorteka LOK
CTepPeoMETPUN: aKCMOMbI CTEPEOMETPUM U CNeaCTBUA U3
HUX



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd

MoHsATHEe 06 aKCcMoMaTUYECKOM NnoCTPpOEHUU
CTepeomMeTpnn: akCMoMbl CTepeomeTpmnn n cneancresma U3
HUX

Bubaunorteka LOK

MoHATHe 06 akCcMoMaTUYECKOM NOCTPOEHUN
CTEPEOMETPUN: AKCUOMbI CTEPEOMETPUN U CNEeACTBUA U3
HUX

Bubaunortexka LOK

10

MoHsATHE 06 aKCMoMaTUYECKOM NnoCTpoeHnn
cTepeomeTpunn: akCMombl cTepeomeTpmnn n cneacresma 13
HUX

Bubnnorteka LLOK

11

B3anMMHoOe pacnonoxeHue NPAMbIX B NPOCTPAHCTBE:
nepecekatowmecs, napananesbHble U CKpeLLMBatowmnecs
npsamole

Bubanorteka LOK

12

MapannenbHOCTb NPAMbIX M NAOCKOCTEN B NPOCTPaHCTBE:
napanienbHble NPAMble B NPOCTPAHCTBE;
napannenbHoOCTb TPEX NPAMbIX

Bubaunorteka LOK

13

MapannenbHOCTb NPAMBIX M MNOCKOCTEN B MPOCTPAHCTBE:
MapannenbHOCTb NPSMOW U MJI0CKOCTU

Bubanortexka LOK

14

Yrabl ¢ COHanpaB/1eHHbIMU CTOPOHaMU

Bubanorteka LOK

15

Yron mexkay npsmbiMM B MPOCTPaHCTBE

Bubanortexka LOK

16

Yron mexkay npsmbiMM B MPOCTPaHCTBE

Bubanortexka LOK

17

MapannenbHOCTb NNOCKOCTEN: NapasiefibHble MAO0CKOCTH

Bubanorteka LOK

18

CsolicTBa NapannesibHbIX NJ0CKOCTEN

Bubanorteka LOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4

19

MpocTeiiwme NPOCTPAHCTBEHHbIE GUIYPbI HA NNOCKOCTU:
TeTpasap, Ky6, napannenenunes

Bubaunorteka LOK

20

MocTpoeHue ceyeHnit

Bnbnnorteka LLOK

21

MocTpoeHue ceyeHnit

Bnbnunorteka LLOK

22

KoHTponbHas paboTa no Teme "lMpamble 1 NJIOCKOCTU B

npocTpaHcTe. MapannenbHoCTb NPAMbIX U MJIOCKOCTEN

Bnbnnorteka LLOK

23

MepneHAMKyAAPHOCTb NPAMON U MNAOCKOCTK:
nepneHaUKyAsapHbIe NPsAMbIe B NPOCTPAHCTBE

Bubanortexka LOK

24

npﬂMble napannenbHble U NnepneHgnKynapHbie K
NTIOCKOCTH

Bubanorteka LOK

25

MpAamble napannenbHblie N NepneHaMKyNApHbIE K
N/TIOCKOCTH

Bnbnnorteka LLOK

26

Mpu3HaK nepneHaAnKYAAPHOCTU NPAMON U NIOCKOCTU

Bubanortexka LOK

27

Mpu3HaK nepneHANKYAAPHOCTU NPAMON U NJIOCKOCTU

Bubanorteka LOK

28

Teopema o NpAMON NepneHAMKYNAPHOMN NAOCKOCTH

Bubnunortexka LOK

29

Teopema o NpAMON NepneHANKYNAPHOWN NAOCKOCTH

Bnbnunorteka LLOK

30

Teopema o NpAMON NepneHAMKYNAPHOM NIOCKOCTH

Bnbnnorteka LLOK

31

MepneHAMKyNAp U HaKAOHHbIE: PACcCTOAHME OT TOYKU A0
NNOCKOCTU, PACCTOAHME OT NPSAMOM A0 NAOCKOCTH

Bnbnunorteka LLOK

32

MepneHANKYNAP U HAKNOHHbIE: PACCTOAHME OT TOYKU A0
NJIOCKOCTM, PACCTOAHUE OT NPAMOW A0 NAOCKOCTH

Bubaunorteka LOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02

33

I'Ieprler,MKynﬂp N HAK/IOHHbIE: PAaCCTOAHMNE OT TOYKU A0
N/TOCKOCTH, paCCTOAHUE OT I'IpﬂMOl‘;1 A0 NNOCKOCTH

Bubaunorteka LOK

34

MepneHANKYNAP U HAaKNOHHbIE: PacCTOAHME OT TOYKU A0
M0OCKOCTU, PACCTOAHUE OT NPAMOWM 40 NAOCKOCTU

Bnbnnorteka LLOK

35

YrAbl B NPOCTPAHCTBE: YIroa MeXAY NPAMOI U NIOCKOCTbIO

Bubanorteka LOK

36

[BYyrpaHHbIN Yyron, NMHENHbIN yron ABYrPaHHOro yraa

Bubanortexka LOK

37

[ BYrpaHHbIl yron, IMHEWHbIN Yyron ABYrpaHHOro yria

Bubanortexka LOK

38

MepneHAMKYNAPHOCTb NNOCKOCTEN: NPU3HAK
nepneHaVKyAaPHOCTM ABYX NJOCKOCTEN

Bubanorteka LOK

39

MepneHANKYNAPHOCTb NJIOCKOCTEN: NPU3HaK
nepneHaNKyNapHOCTM ABYX NJIOCKOCTEN

Bubanorteka LOK

40

MepneHaMKyNAPHOCTb NOCKOCTEN: NPU3HAK
nepneHANKyAAPHOCTM ABYX NJOCKOCTEN

bnbanorteka LIOK

41

Teopema o0 Tpéx nepneHaAnKynapax

Bubanorteka LOK

42

Teopema o Tpéx nepneHANKynapax

Bubnunortexka LOK

43

Teopema o Tpéx nepneHANKynapax

Bnbnunorteka LLOK

44

KoHTponbHasa paboTa no Temam "MepneHanKyAapHOCTb
NPAMbIX M naockocTen" n "Yrabl mexay npsambiMn U
naockocTammn"

Bnbnnorteka LLOK



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3

45

MoHaTne MHOrorpaHHMKa, OCHOBHbIE 3/IEMEHTbI
MHOrorpaHHuWKa, Bbinyk/able N HEBbINYK/IblE
MHOrOrpaHHUKK; pa3BEPTKA MHOrorpaHHMKa

Bubaunorteka LOK

46

Mpu3ama: n-yrosibHaa NPM3ma; rPaHn U OCHOBAHMUA
NpPW3Mbl; NPAMas U HaKAOHHasA NpuU3mbl; 6okoBan u
NoJIHaA NOBEPXHOCTb NPU3Mb

Bubaunortexka LOK

47

Mapannenenunea, NPAMOYro/ibHbINA Napanienenunea u
ero CBOWCTBa

Bubnnorteka LLOK

48

Mupamnga: n-yronbHas nMpamuaa, rpaHu U OCHOBaHMe
nupamugbl; 60KoBan U NOMHasA NOBEPXHOCTb NMMPaMUAbI;
npaBuabHanA U yceyéHHaa NMpamuaa

Bubanorteka LOK

49

MpaBWibHblE MHOTOrPAHHWUKW: MOHATUE NPaBU/IbHOTO
MHOTOrpaHHWMKA; NpaBuAbHaA NpM3Ma U NpaBuibHan
nMpammnaa; NpasuabHaA TPEyroabHaa nMpamuaa u
NnpaBW/IbHbIM TETPA3AP; KYO

Bnbnunorteka LLOK

50

MpeacTtasneHne o NPaBUIbHbIX MHOTOrPaHHUKaX:
OKTasAp, A0AEeKasap U UKOCasap.

Bubanortexka LOK

51

CvMMeTpPUA B NPOCTPAHCTBE: CUMMETPUA OTHOCUTE/IbHO
TOYKM, NPAMOMN, NNOCKOCTU. DNEMEHTbI CUMMETPUU B
nupamuaax, napannenenumnesax, npaBuibHbIX
MHOTOrpaHHMKax

Bubanorteka LOK

52

BbluMCNeHWe 3/1eMEeHTOB MHOTOIPaHHMKOB: PEGPa,
AVaroHanu, yribl

Bubaunorteka LOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873

53

Mnowaab 6OKOBON NOBEPXHOCTU U MNOIHOM MOBEPXHOCTU
NPAMON NPM3MbI, NIOLLaAb OCHOBAHUI, TeOpema o
60KOBOIM MOBEPXHOCTM NPAMOM NPU3Mbl

Bubaunorteka LOK

54

Mnowanb 6OKOBOM NOBEPXHOCTU U MOBEPXHOCTHU
npaBMAbHOM NMPaMKabl, TeOpemMa o naolaamM 60KoBo
MOBEPXHOCTM YCEYEHHOMN NUpamuUapbl

Bubaunortexka LOK

55

KoHTposibHana paboTa no Teme "MHororpaHHuKM"

Bubnnorteka LLOK

56

MNoHATMe 06 06BbEME

Bnbnunorteka LLOK

57

O6bEMm Nnupamuapl

bnbnnorteka LLOK

58

O6bEéMm Nnpamuapl

Bnbnnorteka LLOK

59

O6bEMm Nnpamuapl

Bnbnnorteka LLOK

60

O6bEMm Nnpammapl

bnbanorteka LIOK

61

O6bEM NpU3MbI

bubanorteka LIOK

62

O6bEM NpUsMbl

Bubanorteka LOK

63

O6bEM NpUsMmbl

Bubanorteka LOK

64

KoHTposibHan paboTa no Teme "O6bEMbI
MHOrorpaHHuKos"

Bubanorteka LOK

65

MosTopeHue, 0606LEHNE CUCTEMATM3IALMA 3HAHWIA.
MocTpoeHune cevyeHunii B MHOrorpaHHUKe

Bnbnunorteka LLOK

66

MNoBTopeHune, 0606LLEHME CUCTEMATM3ALUS 3HAHUNA.
BbluMCNEHNE PAaCCTOAHUI: Mexay ABYMA TOYKaMM, OT

Bubaunorteka LOK



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/37d84157

TOYKM OO I'IpﬂMOﬁ, OT TOYKM A0 NNIOCKOCTN, MexXay
CKpewunBarowmnmmca npambiMmm

67 MToroBan KOHTpPOJIbHan paboTa

Bnbnnorteka LLOK

68 MosTopeHune, 0606LeHe cucTemaTM3auUmnA 3HAHWUN,
BbluMCNEHME YINOB: MeXAY CKPELLMBaOLLMMUCS
NPAMbIMU, MeXA4yY NPAMOM U NNOCKOCTbIO, ABYrPaHHbIX
YrN0B, YI/10B MEXAY NJA0CKOCTAMU

Bnbnunorteka LLOK

OBLEE KOJIMYECTBO YACOB MO NPOrPAMME

68



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/b9146bc0

11 K/TACC

Konunyectso 4yacos

[Jata 3NneKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckne n3yyeHun obpa3oBaTesibHble pecypcbl
paboTbl paboThbl
1 Cdepa 1 Wwap: LeHTp, paanyc, AMameTp; naoLlaab 1 0 0 - bubanoteka LLOK
NoBePXHOCTU chepbl
2 B3anmHoe pacnosioxkeHue cpepbl U NNOCKOCTH; 1 0 0 bubnanoteka LLOK
KacaTesibHaA NJ0CKOCTb K chepe; naowagb chepsbl
3 N306parkeHune cdepbl, Wapa Ha naockoctn. CeyeHuns 1 0 0 - Bubanoreka LLIOK
wapa
4 UunmHapuyeckan noBepxHOCTb, 0b6pasytoline 1 0 0 - bubanoteka LLOK
UMAUNHAPUYECKOM NOBEPXHOCTU, OCb LUAUHAPUYECKOM
NOBEPXHOCTHU
5 UnnnHap: ocHoBaHWA 1 6OKOBasA NOBEPXHOCTD, 1 0 0 - Bubanoreka LLIOK
obpasyoLlasn 1 ocb; Naolaab 60KOBOI U NOSHOM
NOBEPXHOCTH
6 N306parkeHne umanHapa Ha naockoctu. PassépTtka 1 0 0 Bubanoteka LIOK
unnnHapa. CevyeHuns uMAnHAPA (NIO0CKOCTLIO,
napannenbHon unm nepneHaAnKYAapHoMn ocu
UUANHAOPA)
7 KoHnuyecKas noBepxHOCTb, 06pasyloLLne KOHUYECKOM 1 0 0 - Bubanoteka LIOK
NMOBEPXHOCTMU, OCb U BEPLUMHA KOHUYECKOM
NMOBEPXHOCTHU



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b

KoHyc: ocHoBaHWe v BeplwnHa, 06pasytoLasn 1 ocb;
naowasb 60KOBOWN M NOAHOM NOBEPXHOCTH

Bubanoreka LOK

YceuéHHbIl KoHyC: 06pasyloLLMe U BbICOTa; OCHOBaHMUA
1 6oKoBas NOBEPXHOCTb

bubnnorteka LLOK

10

N306parkeHne KoHyca Ha NA0CKOCTU. Pa3BépTKa
KoHyca. CeyeHunA KoHyca (MN10CKOCTbIO, NapansienbHom
OCHOBAHMUIO, M NIOCKOCTbLO, NpoxoaAllen Yepes
BEPLUNHY)

Bubnanoreka LOK

11

KombuHauua Ten BpaleHnsa 1 MHOrorpaHHMKOB

Bubnamnoreka LOK

12

MHororpaHHMK, ONMcaHHbI OKoo cdepsbl; chepa,
BNUCAHHaA B MHOTOrPaHHWUK UM B Te/I0 BpalleHua

Bubnanoreka LOK

13

MNoHATMe 06 06bEMme. OCHOBHble CBOMCTBA 06bEMOB
Ten

Bubanorteka LOK

14

O6bEM UMAMHAPA, KOHYCa

Bubnnorteka LLOK

15

O6bém LWwapa 1 naowaab chepobl

bubnnorteka LLOK

16

MoaobHble Tena B npocTpaHcTBe. COOTHOLWIEHMA MeXAay
naowWaasmm noBepxHocten, 06vEMammn NogobHbIX Ten

bubnnoreka LLOK

17

KoHTposnbHan paboTta no Temam "Tena BpalieHns" u
"O6bembl Ten"

Bubnanoreka LOK

18

BeKTOp Ha NZ1IOCKOCTUN N B NPOCTPaHCTBE

Bubanoreka LOK

19

CnoxeHue un BblMTaHME BEKTOpPOB

Bubanoreka LOK



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
http://v/
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2

20

YMHOeHune BEKTOpPAa Ha 4Yncno

Bubanoreka LOK

21

PasnoxeHune BEKTOpPa no TpéM HEKOMMNJIaHAPHbIM
BeKkTOpam. [Mpasunio napannenenumnesa

Bubanoreka LOK

22

PelweHue 3a4a4, CBA3AHHbIX C MPUMEHEHWEM NPABUA
OENCTBUI C BEKTOPaMMU

bubnnoreka LLOK

23

KoopanHaTHO-BEKTOPHbIM MEeToA, NpU PeLLleHnmn
reoMeTpuyecKmx 3agad

Bubnanoreka LOK

24

anMOVFOJ'IbHaFI Cncrtema KoopAaunHaTt B NPOCTPaHCTBE.

KoopamHaTbl BekTopa. MpocTelilmne 3agaum B
KoopAuHaTax

Bubanoreka LOK

25

Yron mexay sektopamu. CKanapHoe npoussegeHue
BEKTOPOB

Bubnanorteka LOK

26

BbluncneHune yrnos mexagy npambiMmn U n10CKOCTAMU

Bubanoreka LOK

27

KoHTposibHas paboTa no Teme "BeKTopbl U
KoopAnHaTbl B NpocTpaHcTee"

Bubanoreka LOK

28

MosTopeHue, ob60bLieHe N cucTemaTUsaLmsa 3HaHWIA.

OcHoBHble purypsbl, pakTbl, TEOpPEMbI KypCa
NnAaHUMETPUU

bubnnoreka LLOK

29

MNoBTOpeHMe, 0606LLEHNE U CUCTEMATU3ALMA 3HAHUA.

OcHoBHble ¢Urypbl, paKTbl, TEOpeMbl Kypca
nAaHUMETPUN

Bubanoreka LOK

30

MNMoBTopeHue, 0606LLEHNE N CUCTEMATM3ALMA 3HAHWUNA.

3apaun NAaHUMETPUN N METObl NX PELLEHNA

Bubnanoreka LOK



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb

31 MNoBTOpeHne, 0606LLEHNE U CUCTEMATU3ALMA 3HAHUA. 1 --- Bubnnoteka LIOK
3agauM NNaHUMETPUN U MEeTOAbl UX peLleHns
32 MoBTOpeHue, 0606LLEHNE U CUCTEMATM3ALMA 3HAHWUIA. 1 --- bubaunorteka LIOK
OcHoBHble purypsbl, pakTbl, TEOPEMbI KypCa
cTepeomMeTpun
33 NToroean KOHTpO/IbHaA paboTa 1 - Bubanoreka LLIOK
34 MNoBTOpeHue, 0606LLeHNE U CUCTEMATM3ALMA 3HAHWI 1 --- Bubnnoteka LLOK
OBLLUEE KOJTMYECTBO YACOB MO NPOrPAMME 34 -



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97

MPOBEPAEMBbIE TPEBOBAHWMA K PE3YJ/IbTATAM OCBOEHMA

OCHOBHOW OBPA30OBATE/IbHOW MPOrPAMMDbI

10 KNACC
Koa . .
MpoBepsiemble NpeaMeTHbIE Pe3y/ibTaTbl OCBOEHWA OCHOBHOM 06pa3oBaTe/ibHOM
npoBepPAEMOro
nporpammel cpegHero obuiero obpasosaHus
pesynbTaTta
7 feomeTpus
7.1 OnepunpoBaTb NOHATUAMM: TOUKA, NPAMan, NAOCKOCTb
25 MpUMeEHATb aKCMOMBbI CTEPEOMETPUM U CNEACTBUA U3 HUX NPU PeLleHun
' reomeTpmyeckux 3agad
23 OnepupoBaTb NOHATUAMM: NAPANNENbHOCTb U NEePNeHANKYNAPHOCTb NPAMbIX U
' NNOCKoCTe
7.4 KnaccnoumumnpoBaTtb B3aMHOE Pacno/iorKeHne NPAMbIX U NJOCKOCTEN B NMPOCTPAHCTBE
OnepupoBaTb NOHATUAMM: ABYrpaHHbIN Yro, rpaHu AByrpaHHoro yrnaa, pebpo
7.5 [ABYTPaHHOrO yraa, IMHENHbIN Yron ABYrPaHHOro yraa, rpagycHasa mepa AByrpaHHoro
yrna
76 OnepnpoBaTb NOHATUAMMU: MHOTOrPAHHUK, BbIMYK/bIN U HEBbIMYK/bIA MHOTOIPaHHUK,
' 3/1eMeHTbl MHOTFOrPaHHWKa, NPaBU/IbHbI MHOTOrPaHHUK
27 PacnosHaBaTb OCHOBHblE BUAbl MHOFOrPaHHMKOB (NMpamnaa, Npuama, NPAMoYronbHbIM
' napannenenunen, Kyb)
KnaccnopumumnpoBaTb MHOTOrpaHHUKK, BbiIbMpana OCHOBaHMSA A/1a Knaccudukaumm
7.8 (BbINYK/bIE M HEBbLIMYK/bIE MHOFOrPaHHMKMK, NPaBU/IbHbIE MHOFOrPaHHMKMK, NpAMble U
HaK/IOHHbIE NPU3MbI, Napaanenenunepl)
7.9 OnepnpoBaTb NOHATUAMM: CEKYLLAA NJIOCKOCTb, CEYEHME MHOTOrPaHHMKOB
210 Ob6DBACHATb NPUHLMIMbI MOCTPOEHMA CEYEHUI MHOTOTPAHHMKOB, UCMO/b3yA METOZ,
' cnenos
211 CTpouTb ce4eHUs MHOrorpaHHNMKOB METOI0M CNeA0B, BbINOAHATb (BbIHOCHbIE) N10CKKeE
' YepTEKN U3 PUCYHKOB NPOCTbIX 06BEMHbIX GUTrYp: BUA, CBEpPXY, COOKY, CHU3Y
PewaTtb 334341 Ha HaXOXKAEHWE reOMETPUYECKMX BE/IMYMH NO 06pasLL.am uam
ANropuTMam, NPUMEHAA U3BECTHbIE aHANIMTUYECKME METOAbI MPU PELLEHUN
7.12 CTaHAAPTHbIX MAaTEMaTUYECKUX 33434 Ha BbIYMC/IEHME PACCTOAHUN MeXaY ABYMSA

TOYKAMM, OT TOUKM A0 NPAMOM, OT TOUKM A0 NJIOCKOCTU, MEXKAY CKPELLMBAOLLMMUCA
npAMbIMU




PewaTb 3a4a4uM Ha HaxoXKaeHue reoMmeTpmnuyecCKknx sesIM4YnH no o6pa3u,aM nnn
ANrOpUTMam, NpUMeHAA N3BeCTHble aHaIMTUYECKME METOAbIl NPU peleHnn

7.13
CTaHAAPTHbIX MaTeMaTUYECKMX 33434 HA BbIYUCEHME YITIOB MEXKAY CKPELLMBAOLLUMNCA
NPAMbIMU, MEXAY NPAMOM U MNNOCKOCTbIO, MEXKAY NIOCKOCTAMM, ABYIPAHHbIX Yr10B
BbluncnaTb 06BEMBI M NOWAAN NOBEPXHOCTEN MHOFOrPaHHMKOB (NpM3ma, NMpamuaa) c
7.14 npumeHeHnem Gopmyn, BbIUUCAATb COOTHOLLEHUA MEXKAY NAOWAAAMM NOBEPXHOCTEMN,
06bEMamm NoA06HbIX MHOTOrPaHHUKOB
215 OnepnpoBaTb NOHATUAMMU: CUMMETPUSA B NPOCTPAHCTBE, LEHTP, OCb U NNIOCKOCTb
' CUMMETPUU, LLEHTP, OCb U NIOCKOCTb CUMMETPUMU GUTYpbI
216 MN3BneKaTb, Npeobpa3oBbiBaTb U MHTEPNPETUPOBATL MHPOPMALLMIO O MPOCTPAHCTBEHHbIX
’ reomeTpuyeckux purypax, NpeacTaBAeHHYO Ha YepTerKax U PUCYHKax
MpumeHATb reomeTpuveckme GaKkTbl 41A peLeHNA CTEPEeOMETPUYECKUX 3343,
7.17 npegnoaaratoLLmMx HECKObKO LIAroB peLleHuns, ecaim yC1oBUA NPUMEHEHNSA 3a4aHbl B
ABHOM popme
718 MpumeHATb NpocTelWwne NporpaMmmHble CPeaCcTBa U 31EKTPOHHO-KOMMYHUKALMOHHbIE
’ CUCTEMBI NPU PELLEHUN CTEPEOMETPUYECKUX 3344
219 MpuBoAUTbL NPMMEPbI MAaTEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HM,
’ pacno3HaBaTb NPOAB/JEHME 3aKOHOB FEOMETPUM B UCKYCCTBE
MpUMeHATb NOyYeHHbIe 3HaHMA Ha NPaKTUKE: aHAIM3NPOBATb PeasibHbIe CUTYaLUM U
NPUMEHATb M3yYeHHble NOHATUA B NPOLLECCe NOUCKA PeLUEHMA MAaTEMATUYECKU
20 cbopmynnpoBaHHOM Npobaembl, MOAENMPOBATL PeasibHble CUTYaUMN Ha A3blKe
’ reomeTpumn, UccnenoBaTb MOCTPOEHHbIE MOAE/U C UCMOJIb30BAaHNEM FreOMEeTPUYECKNX
NMOHATUI W TeopeM, annapaTa anrebpbl, pewaTtb NpakTUYecKMe 334a4M, CBA3AHHbIE C
HAXOXAEHNEM reOMeTPUYECKUX BEIMUYUNH
11 KNACC
Koga o o
Mposepsaemble NpegMeTHble pe3ybTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTeibHOM
npoBepsaemoro
nporpammsl cpegHero obuero o6pasoBaHua
pesynbTaTta
6 FeomeTtpua
OnepupoBaTb NOHATUAMM: LUNUHAPUYECKAA NOBEPXHOCTb, 06pasyoLmne
6.1 UUAVHAPUYECKOM NOBEPXHOCTU, LUANHAP, KOHUYECKana NOBEPXHOCTb, 0bpasyowue
KOHMYECKOM NOBEPXHOCTU, KOHYC, chepryecKkas NOBEPXHOCTb
6.2 PacnosHaBaTb Tena BpaweHua (UMANHAP, KOHYC, cdepa v wap)
6.3 O6bACHATb cNocobbl NONYYEHMA TEN BPALLLEHUA
6.4 Knaccnoumumnposatb B3aMmHOe pacrnosoxKeHune chepbl U NJI0CKOCTU




OHEpMpOBaTb NOHATUAMMU: Luaposoﬁ CermeHT, OCHOBaHMe cermeHTa, BbiICOTa CErMEHTa,

6.5
LLIApPOBOM CNI0M, OCHOBaHME LLIAPOBOTO C/10A, BbICOTA LLIAPOBOTrO C/10A, LUAapOBOMN CEKTOP
6.6 BbluncnaTb 06bEMBI M NIOWAAN NOBEPXHOCTEN TeN BPALLEHNA, FEOMETPUYECKUX TeN C
’ npumeHeHnem Gbopmyn
6.7 OnepupoBaTb NOHATUAMM: MHOTOTPAHHUK, BNUCAHHLIN B chepy U ONUCAHHbIN OKOMO
’ coepbl, chepa, BAMCAHHAA B MHOTOTPaHHUK UAW Te0 BpaLLeHus
6.8 BblYMCNATL COOTHOLIEHUA MeXAY NAOLAAAMM NOBEPXHOCTEN M 06bEMaMM NOA0OHbIX
' Ten
6.9 MN306parkaTb M3yyaemble GUrypbl OT PYKM U C MPUMEHEHMEM NPOCTbIX YEPTEKHbIX
' MHCTPYMEHTOB
6.10 BbINONHATbL (BbIHOCHbIE) NJIOCKMUE YEPTEKU N3 PUCYHKOB MPOCTbIX 06BEMHBIX GUTYpP: BUA,
’ cBepxy, cbOKy, CHU3Y; CTPOUTb CeYEHUA TeN BPaLLLEHMA
MN3BneKaTb, MHTEPNPETUPOBATb M NPpeobpa3oBbiBaTb MHPOPMaALMIO O
6.11 NPOCTPAHCTBEHHbIX FeOMETPUYECKUX dUTrypax, NpeAcTaB/eHHYIO Ha YepTexkKax 1
PUCYHKax
MpumeHATb reomeTpuyeckme GakTbl 4NA PELEHNA CTEPEOMETPUYECKUX 3343,
6.12 npeAnonaratLWmx HECKObKO LWAroB peLleHuns, eciv YCA0BUA NPUMEHEHMA 3a4aHbl B
ABHOMN popme
6.13 OnepunpoBaTb NOHATMEM: BEKTOP B NPOCTPAHCTBE
6.1 BbINONHATL AEMUCTBMA CNNOXKEHUA BEKTOPOB, BbIYMTAHUA BEKTOPOB U YMHOMKEHUA
' BEKTOpPA Ha YNC/0, OOBACHATb, KAKMMKU CBOMCTBAMM OHW 061aaloT
6.15 MpumeHATb NpaBuaO Napannenenunesa Npu CNOXKEHUN BEKTOPOB
OnepupoBaTb NOHATUAMM: AEKAPTOBbI KOOPANHATLI B MPOCTPAHCTBE, BEKTOP, MOAY/1b
6.16 BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOPA, Yo/l MeXAy BEKTOpamu,
CKanApHOe NponssefeHne BEKTOPOB, KOM/IMHEAPHbIE U KOMMJIaHAPHbIE BEKTOPbI
Haxoantb cymmy BEKTOPOB M NPOM3BEAEHNE BEKTOPA HA YMC/O, YTON MEXAY
6.17 BEKTOpPaMM, CKanApHoOe npounsseaeHune, packsiagbliBaTb BEKTOP MO ABYM
HEKO/IIMHEAPHbIM BEKTOpPaM
6.18 3apaBaTb NNOCKOCTb YPaBHEHNEM B AEKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pewatb npocTeiilumMe reomeTpryecKme 3aa4m Ha NPUMEHEHME BEKTOPHO-
' KOOpAMHATHOro meToaa
6.20 PewaTb 334241 Ha AOKa3aTENbCTBO MAaTEMATUYECKUX OTHOLLIEHUI U HAXOXKAEHNE

reomeTpnuyecKkmnx sesIM4mnH no o6paau,arv\ U aAroOpnUTMam, NnpnmeHAA n3BectHble




METOoAbl NPU pelleHUN CTaHOAPTHbBIX MaTEMATUYHECKUX 3a4a4

anMEHHTb ﬂpOCTEﬁLLIVIE nporpammisblie cpencrtea U 31IEKTPOHHO-KOMMYHUKALLMOHHbIE

6.21
cMCTEMbI NPU peLeHNN CTEPEOMETPUYECKUX 33434
6.2 Mp1BOAUTL NPUMEPBI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HM,
' pacno3HaBaTb NPOsBAEHME 3aKOHOB reOMETPUM B UCKYCCTBE
MpUMeHATb NoYYEHHbIe 3HAHMA HA NPaKTUKe: aHaINM3MPOBaTb peasibHble CUTyaLum U
MPUMEHSATb U3yYEeHHbIe NOHATUSA B MPOLLECCE MOUCKA PeLlEeHNs MaTeMaTUYeCcKm
6.3 chopmynmMpoBaHHOM Npobaemsl, MOAEANPOBATb PeasibHble CUTyaL MM Ha A3blKe

reomeTpuun, uccnenoBatb NOCTPOEHHbIE MO4e/IN C UCNOJIb3OBaHNEM FreoOMeTPUYHECKUX
NOHATUI M TEeopem, annapaTa aIII'E6pr, pewaTb NpakTuyeCckne 3aaayun, CBA3aHHbIE C
HaXoXaeHnem reomeTpmnyeckmnx seIM4nH




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC

Kopg

MpoBepaemblit 3NeMEHT COAEPKaHUA

FeomeTpua

7.1

OcCHOBHble NOHATUA cTepeomeTpumn. ToukKa, npAaman, N10CKOCTb, MPOCTPAHCTBO. MoHsATHe 06
AdKCMOMATUHECKOM NOCTPOEHUN CTEPEOMETPUN. aKCMOMbI CTEPEOMETPUN N CNeaCTBUA U3 HUX

7.2

B3anMHoOe pacnonoKeHue NpsambIx B NPOCTPAHCTBE: NepeceKatoLmecs, napannesbHble 1
CKpelumBatoLlwmeca npamble. MapannenbHOCTb NPAMbIX U NIOCKOCTEN B NPOCTPAHCTBE:
napansienbHble NpAMble B NPOCTPAHCTBE, NAPANNENbHOCTb TPEX NPAMbIX, NapanaeNbHOCTb NPAMON
M NAOCKOCTU. YI/bl C COHaMNpPaB/ieHHbIMW CTOPOHAMM, YFON MEXKAY NPAMbIMU B MPOCTPAHCTBE.
MapannenbHOCTb NJIOCKOCTEN: NapanienbHble NIOCKOCTM, CBOMCTBA NapaniefbHbIX NI0CKOCTEMN.
MpocTelilwme NPOCTPAHCTBEHHbIE GUTYPbI HA NJIOCKOCTU: TETPA3AP, KyD, napannenenunes,
NMOCTPOEHUE ceyeHui

7.3

MepneHANKYNSPHOCTb NPAMOW U MIOCKOCTU: NeprneHANKYAAPHbIe NPsAMble B MPOCTPAHCTBE, NPAMble
napansienbHble U NepneHAUKYAAPHbIE K NIOCKOCTU, MPU3HAK NEPNEHAUKYNAPHOCTM NPAMOW U1
NIOCKOCTK, TEOPEMA O NPAMOM NepneHANKYNSPHOMN NAOCKOCTU. Ybl B NPOCTPAHCTBE: YrON MeXay
NPAMOI M NNIOCKOCTbIO, ABYIPaHHbIN Yron, IMHENRHbIM yron ABYrpaHHOro yraa. MNepneHankynap u
HaKNOHHbIE: PAcCTOAHUE OT TOYKM A0 NOCKOCTHU, PACCTOAHUE OT NPAMOM A0 NNOCKOCTU, MPOEKLUMSA
burypbl Ha NOCKOCTb. MNepneHgMKYNAPHOCTb NJIOCKOCTEN: NPU3HAK NepneHAMKYAAPHOCTU ABYX
naockocten. Teopema o TpEX NepneHgMKyaapax

7.4

MOHATME MHOTOrPaHHNKA, OCHOBHbIE 3/1eMEHTbl MHOTOrpaHHMKa, BbIMYK/ble W HEBbIMYK/ble
MHOTOFPaHHWKK, Pa3BEPTKA MHOTOrPaHHWUKA. MNpuama: n-yrosibHas Nnpusma, rpaHn U OCHOBaHMUA
NPU3Mbl, MPAMAsn U HAKIOHHAA NPM3Mbl, BOKOBasA M NOJIHAA NOBEPXHOCTb MPU3MbI.
Mapannenenvnesn, NpAMOYro/ibHbIV Napaanenenunes u ero cBoncTea. Nupammaa: n-yrosbHas
nupammaa, rpaHn 1 OCHOBaHWE NUpamuabl, GOKOBaA M NOJHasA NOBEPXHOCTb NUPaMUAbI,
NpPaBUAbHAA U yCEYEHHAA NMpPamMAa. INeMeHTbl NPU3MbI M Nnpamuabl. MpaBuabHble
MHOTOFPaHHMKN: NOHATUE NPaBMUIbHOFO MHOTOTPaHHUKA, NPaBWU/IbHAA NpM3Ma U NpaBUAbHaA
nupammaa, NpaBuabHana TPeyroabHas NMpPaMmuaa U NPaBubHbIN TeTpasap, Kyb. MpeacrtasneHne o
NPaBUAbHbIX MHOFOrpaHHMKaX: OKTasAp, A04EeKasAp U nkocasgpyrue CeyeHmsa npusmbl U
nMpamuapl

7.5

CMMMETpMH B NMPOCTPaHCTBE: CUMMETPNA OTHOCUTE/IbHO TOYKMN, I'IpﬂMOﬁ, NAOCKOCTU. DNIEMEHTbI
CMMMETPUN B NNUPaMnNaaX, Napannenenmnegax, npaBnabHbIX MHOTorpaHHMKax

7.6

BbluncneHne 31eMeHTOB MHOTOrPaHHUKOB: PEBpPA, gMaroHanu, yrabl. Maowaas 60KoBOM
NMOBEPXHOCTU U MOJIHOM NOBEPXHOCTU NPSMON NMPU3MbI, NI0LWAAb OCHOBaHUI, TeopeMa 0 HOKOBOW
NOBEPXHOCTM NPAMOM Npu3mbl. Maowasb 60KOBOWM NOBEPXHOCTU U NOBEPXHOCTM NPaBUALHOM
nMpamunabl, TEOPema o nNJowaam ycedéHHom nupammapbl. NMoHaTne 06 o6béme. O6BEM NUpPamuabl,
npu3mbl

7.7

Moao6Hble Tena B NnpocTpaHcTBe. COOTHOLIEHUA MeXay NAoLWaaaMN NOBEPXHOCTENH, 06 bEMamMM
noaobHbIX Ten




11 KJTACC

Koga MpoBepsemMbli 3N1eMEHT COAEPKAHUSA
6 FeomeTpuA
LmnmHapuyeckas noBepxHoCTb, 06pasyoLumne LMANHAPUYECKON NOBEPXHOCTU, OCb
6.1 LUMAMHAPUYECKOM NOBEPXHOCTU. LIMnnHAp: ocHoBaHMA M BOKOBas NOBEPXHOCTb, 06pasytoLLas 1
oCb, nowaab 60KOBOM M NOJIHOM NOBEPXHOCTH
KoHnuyecKasa noBepxHOCTb, 06pasylolne KOHMYECKOM NOBEPXHOCTH, OCb U BEpPLUMHA KOHNUYECKOM
6.2 noBepxHOCTU. KoHyc: ocHOBaHMe M1 BepLlunHa, 06pasyoLLas 1M ocb, naowanb 60KOBOM 1 NONHOM
NoBepPXHOCTU. YCEUYEHHbIN KOHYC: obpasyloliue 1 BbicoTa, OCHOBaHWA U HOKOBas NOBEPXHOCTb
6.3 Coepa v Wwap: ueHTp, pagnyc, amameTp, naowanb NnoBepxHocTH chepbl. B3sanmHoe pacnonoxeHue
' chepbl U NAOCKOCTU, KacaTeibHAA NAOCKOCTb K chepe, naowaab chepbl
6.4 N306parkeHne Ten BpalleHUs Ha NJIOCKOCTU. Pa3BépTKa uMAnHAPaA M KOHyca
6.5 KombuHauum Ten BpaleHns 1 MHOrorpaHHMKOB. MHOrorpaHHMK, ONMCaHHbIN OKo0 chepbl,
' chepa, BNMCaHHAA B MHOTOTPAHHUK, NN TENO BPaLLEHUA
MoHsATHe 06 06BbEMe. OcHOBHble cBolicTBa 06bEMOB Tesn. Teopema 06 06BbEME NPAMOYrO/IbHOMO
6.6 napannenenunena u cneactsma ns Heé. O6bEM UMNMHAPA, KoHyca. O6bEMm Wwapa 1 naowaab
coepbl
6.7 MopobHble Tena B npoctpaHcTBe. COOTHOLEHMA MeXAY NoWaaAMM NOBEPXHOCTEN, 06BEMaMMU
' NOA06HbIX Ten
6.8 CeueHus umanHgpa (napannenbHo U NepneHaAnKYAsPHO 0CK), CeY4eHUs KoHyca (napannenbHoe
' OCHOBaHMIO M Npoxojsliee Yepes BepPLUMHY), ceyeHuMa Wwapa
BeKTop Ha NI0CKOCTU 1 B NpoCTpaHcTBe. CNOXKEHWNE U BblYMTAHNE BEKTOPOB. YMHOXEHME BEKTOpPA
6.9 Ha Yncno. PasnoxeHune BeKTopa No TPEM HEKOMMNIAaHAapPHbIM BeKTOpaMm. MNMpasuno
napannenenuneaa. PeweHue 3agay, cBA3aHHbIX C NPUMEHEHWEM NPaBUA AEUCTBUIA C BEKTOPaMMU
MpsmoyronbHas cucTema KOOPAMHAT B NpocTpaHcTee. KoopaunHaTtbl BekTopa. MpocTenwmne 3a5aum
6.10 B KOOpAMHaTax. Yron mexay sektopamu. CKanspHoe npousBeneHMe BEKTOPOB. BblunciaeHue yrnos

mexay npAaMmbiMU N NJTIOCKOCTAMMU. KOOpLI,VIHaTHO-BEKTOprIﬁ MmeTo npu peweHnn
reomeTpuyecKknx 3agad




MPOBEPAEMBbIE HA EI3 MO MATEMATWKE TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHMA OCHOBHOM OGPA30OBATE/IbHOW

MPOTPAMMBbI CPEAHEIO OBLLEFO OBPA3OBAHWA

Kopa
npoBepsaemoro
TpeboBaHUsA

Mposepaemble TpeboBaHUA K NpegMeTHbIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
obpa3oBaTtesibHON Nporpammsbl cpegHero obuiero obpasoBaHus

BnageHve meTofamm A0OKA3aTeNbCTB, aATOPUTMAMU PeLLEeHUA 3a43a4; YMeHNe
bopMynMpoBaTb M ONEPUPOBATL MOHATUAMMU: ONpeseieHne, aKCMoMa, Teopema,
cneacTeue, CBOMCTBO, MPU3HaAK, A0Ka3aTeNbCTBO, PAaBHOCUbHbIE GOPMYANPOBKY;
NPUMEHATb MX; yMeHUe GopMyIMPoBaTb 06pPaTHOE M NMPOTUBOMNONIONKHOE YTBEPHKAEHME,
NPUBOAMUTb MPUMEPDBI U KOHTPNPUMEPDI, UCMONb30BATb METOL MaTeMATUYECKOM
WHAYKLMW; NPOBOAMUTL AOKa3aTelbHble PAaCCyKAEHMA NPU peLleHnn 3aaY, OLLeHMBaTb
JIOTUYECKYHO MPABUIbHOCTb PACCYKAEHUN; YMEHUE ONEPUPOBATb NOHATUAMM:
MHOeCTBO, MOAMHOMECTBO, ONepPaLmnn Hag, MHOXKECTBaMU; YMEHME NCMOb30BATb
TEOPETUKO-MHOKECTBEHHbI annapaT A1A ONUcaHUA peasibHbIX MPOLLECCOB U ABNEHUI U
npw peweHnn 3a4a4, B TOM YMCIe U3 APYTUX Y4ebHbIX NPeAMETOB; yMEHUE ONepmupoBaTh
NoHATUAMM: rpad, cBA3HbIN rpad, Aepeso, UMKA, rpad Ha NIOCKOCTU; YMEHUe 334aBaTb U
OnUcbIBaTb rpadbl pas3IMYHbIMK CNOCO6aMK; MCNONBb30BaATL rpadbl NpU pelleHnn 3aaau

YMeHWe onepupoBaTb NOHATUAMM: HAaTYpPaSbHOE YUCAO, LeNoe YUCNO, CTEMNEHD C LLe/IbIM
nokasaTenem, KOpeHb HaTypPasibHOW CTEMNEHM, CTEMNEHb C PALMOHAIbHbIM NOKA3aTeNem,
CTeneHb C AeMACTBUTEIbHbIM NOKa3aTenem, 1orapudm YMCNa, CUHYC, KOCUHYC U TaHFEHC
NPOM3BOJIbHOFO YMCNa, OCTAaTOK MO MOAY/IO, PaLMOHAIbHOE YNCAO0, MPPALMOHaNbHOE
4YMCNO, MHOXKECTBA HAaTYPasbHbIX, LeNblX, PaLMOHaNbHbIX, AEACTBUTE/IbHbIX YMCEN;
YMeHMe NCMO0/1b30BaTb NPU3HAKKN AENNMOCTU, HAUMEHbLUMIA 0BLWMIA AennTens 1
HavMmeHbluee obLiee KpaTHOe, aNropuTm EBKNMAA NpU peLleHnn 3a4a4; 3HaAKOMCTBO C
Pa3INYHBIMU MO3ULMOHHbIMU CUCTEMAMM CYUCIEHUA; YMEHWE BbIMOHATD BblYUC/IEHNE
3Ha4YeHu u NnpeobpasoBaHUA BbIPaXKEHWUN CO CTENEHAMM U orapudmamm,
npeo6bpasoBaHna APOOHO-PALMOHAbHBIX BbIPAXKEHWUI; YMEHWE ONepupoBaThb
MOHATUAMM: NOCNEA0BATEIbHOCTb, apUPMETMYECKAsA NPOTrPECCHA, FeOMETPUYECKAS
nporpeccus, 6eCKOHeYHO ybbiBatoLLAA reOMeTpUUECKan NPOrpeccus; ymeHume 3aaBaTtb
nocneaoBaTeNIbHOCTU, B TOM YMC/E C MOMOLLBIO PEKYPPEHTHbIX GOPMYJT; yMEeHUe
onepupoBaTb NOHATUAMM: KOMMJIEKCHOE YMCN0, COMPAXKEHHbIE KOMMJIEKCHbIE YNCAa,
MOZAY/b U apryMeHT KOMMIEKCHOTO Yncna, Gopma 3anmcm KOMMAEKCHbIX Yncen
(reomeTpuyeckas, TpPUroHoMeTpuYecKas u anrebpanyeckas); ymeTo NPOU3BOAUTD
apudmeTUYECKne AeNCTBUA C KOMNIEKCHBIMU YNCAAMK; NPUBOAUTL NPUMEPDI
NCMO/b30BAHUA KOMMIEKCHbIX YXCEN; ONEPUPOBATb NOHATUAMMU: MaTpumLa 2X2 1 3x3,
onpegenntenb MaTpuLbl, rEOMETPUYECKUI CMbICA OnpeaenuTens

YMeHue onepupoBaTth NOHATUAMM: PaLMOHaNbHbIE, MPPaALMOHaNbHbIE, MOKa3aTesIbHbIe,
cTeneHHble, norapudmmuyeckmne, TOUroHOMeTpUYECcKue ypaBHEHMA U HepaBEHCTBA, UX
CUCTEMbI; YMEHME ONepnpoBaTh MOHATUAMMU: TOMKAECTBO, TOXAECTBEHHOE
npeobpasosBaHue, ypaBHEHME, HEPABEHCTBO, CUCTEMA YPaBHEHWNI U HEPABEHCTB,
paBHOCUMNABHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHWE peLlaTb ypaBHEHMUA,




HepaBeHCTBa U CUCTEMbI C MOMOLLUBbIO Pa3/IMYHbIX I'IpVIéMOB,‘ pewaTtb ypaBHEHNUA,
HepaBeHCTBa U CUCTEMbI C NAPaMETPOM, NPUMEHATbL YpPaBHEHWNA, HEPABEHCTBA, UX
CUCTeMbl ANA peweHna mateMmaTnyeCKkmnx 3agay n 3agay n3 paszinvyHbIX obnacten HayKu
n peaanon KN3HU

YMeHWe onepnposaTtb NOHATUAMM: GYHKUMSA, YETHOCTb GYHKUMMN, NEPUOANYHOCTD
bYHKLMK, OrpaHNYEeHHOCTb GYHKUMU, MOHOTOHHOCTb GYHKLMU, IKCTPEMYM GYHKLUN,
Hanbosblliee U HAMMeEHbLLEee 3HAYeHUA GYHKLMM HA NPOMEIKYTKE, HEMpepbIBHanN
byHKLMA, acumnToTbl rpadumKka GyHKUMKM, NepBasn U BTOpas Npou3BoaHas GyHKLMM,
reoMeTpuUYeckMin n pusnmdeckunin CMbiCa NPOn3BOAHON, NepBoobpasHasn, onpeaenEHHbIN
WHTErpan; ymeHue HaxoauTb acCMMNTOTbI rpaduKka GyHKUUKN; YMEHUE BbIMUCAATD
NPOu3BOAHbIE CYMMbI, NPOU3BEAEHMA, YACTHOTO M KOMMNO3UUMKN GYHKUMI, HaXoaUTb
ypaBHeHMe KacaTenbHOM K rpadpuKy GyHKUMM; yMeHNE HAaXo4MTb NPON3BOLHbIE
3NeMeHTApHbIX GYHKLUWNA; YMEHWE NCMONb30BATb NPOU3BOAHYIO A/1A UCCAeA0BaHUA
bYHKUNI, HAXOoANTb HanbonbluMe N HaMMeHbLIWe 3HaYeHUA GYHKUMIA; CTPOUTD rpadmKu
MHOFOY/IEHOB C MCMOJIb30BaHWEM annapaTa MaTeEMATUYECKOr0 aHaM3a; NPUMEHATb
NPOW3BOAHYIO A/1A HAXOXKAEHUA HAaUNYYLLIEro peLleHna B MPUKNAAHbIX, B TOM Yncie
COLMANbHO-3KOHOMMUYECKUX U GU3NYECKUX 3a[a4ax; HAXO4MTb NAOLWAAN U 06bEMDBI dury
C NOMOLLbIO UHTErpana; NPMBOAUTb NPUMEPLI MaTEMATUYECKOTO MOAENUPOBAHUA C
nomoupto anddepeHumanbHbIX ypaBHEHUI

YMeHWe onepupoBaTtb NOHATUAMM: rpaduK GyHKUMKM, 0bpaTHaA GYHKLMA, KOMNO3MLMA
bYHKUMIA, iMHENHAA GYHKLMA, KBagpaTMUHAA QYHKLMA, pauMoHaabHana GyHKLMS,
cTeneHHan GyHKUUA, TPUTOHOMETPUYECKNE PYHKL MM, 0BpaTHbIe TPUTOHOMETpUYECKUe
bYHKLMM, NoKasaTenbHan 1 norapudmmyeckan GyHKUUKN; YyMEeHUe CTPOUTb rpadmKku
N3y4eHHbIX PYHKLMI, BbINOJIHATL NpeobpasoBaHma rpadmKkos GyHKUMIA, UCNOAb30BaATb
rpaduKm gns nsydeHmsa NPoL,EeccoB U 3aBUCUMOCTEN, NPU PELLUEHUN 33434 U3 APpYruX
y4ebHbIX NpeAMEeTOB M 33434 U3 peasibHOM KMU3HU; BblipaxKaTb GopMyaammn 3aBUCMMOCTH
MeXAay BeIMYMHAMM; UCNO/Ib30BaTb CBOMCTBA U rpadukun GyHKUUIA ANA pelleHna
YPaBHEHWI, HEPABEHCTB U 33434 C NapameTpamu; n306parkatb Ha KOOPANHATHOW
NJIOCKOCTM MHOXECTBA PEeLIEHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peLsaTb TEKCTOBbIE 334341 PasHbIX TUMOB (B TOM YMCAe HA NPOLLEHTbI, 40U U
YacTu, Ha ABUXKeHWe, paboTy, CTOMMOCTb TOBAPOB M YC/IYT, HANOTMW, 334a4mM 13 obnactu
ynpaBAeHMA TNYHBIMM U CEMENHBIMWU GUHAHCAMM); COCTaBAATL BblPaXKeHUsA, YpaBHEHUS,
HepaBeHCTBA U MX CUCTEMbI MO YCI0BUIO 334,34M, UCCIef0BaTb NoJlyYeHHOe peLleHne u
OUEHMBATbL NPABAONOA06HOCTb PE3Y/bTATOB; YMEHWE MOLENNPOBaTb PeasibHble
CUTYaLMM Ha A3blKe MaTEMATUKW; COCTABAATL BblPaXKeHUsA, YpaBHEHWUA, HEPABEHCTBA U KX
CUCTEeMbI NO YCNOBMIO 3a4a4M, UCCNea0BaTb NOCTPOEHHbIE MOAEAN C UCMOIb30BaHUEM
annapata anrebpbl, MHTEPNPETUPOBATb NOAYYEHHbI pe3ynbTaT

YMeHMe onepupoBaTth NOHATUAMU: cpesHee apudmeTUyeckoe, meamaHa, Hambosbliee n
HauMeHbLUee 3HaYeHnA, pa3max, AUCNepcus, CTaHAaPTHOE OTKIOHEHWE YNCNOBOrO
Habopa; yMmeHune n3BneKkaTb, MUHTEPNPETMPOBaTb MHPOPMaLMIO, NPEeSCTaBNEHHYIO B
Tabanuax, Ha AMarpammax, rpadmrKax, OTparkaloLLyo CBOMCTBa peasibHbIX NPOLLeCCoB U
ABMIEHWN; NPeACTaBAATb MHPOPMALMIO C MOMOLLLIO TabauL, U Auarpamm; UCCNeaoBaTb
CTaTUCTMYECKME AaHHbIE, B TOM YKC/E C NpUMEHEHMeM rpadryecknx MeTog0B U
3/1EKTPOHHbIX CPEACTB; rPadUUECcKn UCCNeaoBaTb COBMECTHbIE HabloAeHNA C NOMOLLbIO
AMarpamm paccemsBaHmsa U IMHENHOWN perpeccum




YMeHMe onepupoBaTth NOHATUAMM: CIyYaliHbIM OMbIT U CAyYaliHoe cobbiTue,
BEPOATHOCTb CNY4aiHOro CObbITUA; yMEHME BbIYMCAATL BEPOATHOCTL C UCMO/b30BaHMEM
rpadpuyecknx MetTon0Bs; NPUMEHATb GOPMYJIbl CIOKEHUSA U YMHOXKEHUA BEPOATHOCTEN,
dopmyny NonHoM BepoAaTHOCTU, dopmyny BepHyNIn, KOMBUHATOPHbIE GaKTbl U
bopmybl; OLEHMBATL BEPOATHOCTU peasibHbIX COBbITUI; yMEHUE ONepupoBaTh
NOHATUAMM: C/lydaiiHaA BeANYMHA, pacnpeseneHne BepoATHOCTEN, MaTeMaTuyeckoe
OXUAaHWe, AUCNEPCUA U CTaHAAPTHOE OTK/IOHEHME CYYalHOW BENUYMHDI, GYHKLMM
pacnpeaeneHusa U nNJoTHOCTU PAaBHOMEPHOTO, NOKa3aTe/IbHOro U HOPMasibHOTO
pacnpefeneHunit; ymeHue UCnosib30BaTb CBOMCTBA M3YyUYEHHbIX pacnpeseneHnin ans
pelleHna 3a4a4; 3HaKOMCTBO C MOHATUAMM: 3aKOH 6ONbLUNX YMCEN, METOAbI
BbIBOPOYHbIX UCCNEA0BaHMIA; yMEHUE NPUBOANTL NPUMEPDI MPOSBAEHMUSA 3aKOHA
60/1bLIMX YMCEN B MPUPOAHBIX M OBLLLECTBEHHDBIX ABNEHUAX; YMEHME ONEepUMpPoBaThb
NOHATUAMM: COYETaHUE, MePEeCcTaHOBKA, YNCNO0 COYETAHWNI, YNCNO NePecTaHOBOK; GUHOM
HblOTOHa; yMeHMe NPUMEHATb KOMBUHATOPHbIe GaKTbl U paccyKaeHua Ana peweHus
3a/,a4; OL,EHMBATb BEPOATHOCTU PeasibHbIX COBbITUI; COCTaBNATb BEPOATHOCTHYHO
MOZAE/Nb U MHTEPNPETMPOBATb NOJIYYEHHbIN pe3ynbTaT

YMeHMe onepmnpoBaTth NOHATUAMM: TOUKA, NPAMAan, NJIOCKOCTb, NPOCTPAHCTBO, OTPE3OK,
Jly4, BE/IMYMHA YTAa, NJOCKUI YroA, ABYrPaHHbIN Yroa, TPEXTPaHHbIN yron,
CKpelLMBatoWwmecs npsamble, NapannenbHoCcTb U NepneHAUKYAAPHOCTb NPAMbIX U
MIOCKOCTEM, Yo/l MeXKAy NPAMbIMU, YTON MEXAY NPAMON U NIOCKOCTbIO, Yro Mexay
NNIOCKOCTAMM, PACCTOAHME OT TOYKM A0 NJOCKOCTU, PACCTOSHME MEXKAY NPAMbIMMU,
paccTosiHMe MeXAay NI0CKOCTAMU; YMEHME UCMONb30BaTb NPW peLleHnn 3a4a4
M3y4yeHHble GaKTbl MU TeOpeMbl NNaHUMETPUN; YMEHUE OLEeHMBaTb pa3mepbl 06BbEKTOB
OKPY*KAIOLLEro MM1Pa; CTPOUTL MaTeEMATUYECKME MOAE/IM C MOMOLLbIO FreOMETPUYECKUX
MOHATUM U BEIMUYMH, PellaTh CBA3aHHbIE C HUMM NPaKTMYeCKue 3a4a4n
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YMeHMe onepupoBaTth NOHATUAMM: Naowaab Gpurypbl, 06bEM GUrypbl, MHOTOrPaHHMUK,
NPaBWIbHbIN MHOTOTPAHHMK, CE4EeHME MHOTOTPAHHMKA, Kyb, Napannenenvnes, npMsma,
nupamunga, urypa v NOBEPXHOCTb BPALLLEHUA, LMANHAP, KOHYC, Wwap, cdepa, naowaab
cdepbl, Naowaab NOBEPXHOCTU NMPAMUAbI, NPU3MbI, KOHYCa, UMANHAPA, 06BEM Kyba,
NPAMOYroAbHOro Napannenenunesa, NMpamuabl, NPM3Mbl, UMAMHAPA, KOHYCA, Wapa,
pa3BEpPTKa NOBEPXHOCTM, CEYEHMA KOHYCA U LMANHAPA, NapaniesibHble OCU UK
OCHOBAHMIO, CEYEHMe LWapa, NJI0CKOCTb, KacatoLlwanca cdepbl, LMANHAPA, KOHYCa;
YMEHUE CTPOUTb CEYEHNE MHOTOrPaHHUKa, M306parkaTb MHOFOTPaHHWUKN, GUrypbl 1
MOBEPXHOCTM BPaLLEHUA, UX CEYEHMA, B TOM YMCE C MOMOLLbIO 3NEKTPOHHbIX CPEACTB;
YMeHMe NPUMEHATb CBOMCTBA reOMeTPUYECKMX GUTyp, CamocToaTebHO GopMynnpoBaThb
onpegeneHnsa nsydaemoix GUryp, BblABUraTb rMnoTesbl O CBOMCTBAX M NPU3HAKaXx
reoMmeTpuyeckux puryp, 060CHOBbLIBaTb UM ONPOBEPTaTh UX; yMEHUE NPOBOAUTL
Knaccupukaumio GUryp no pasivyHbIM NpM3HaKam, BbIMOAHATL HeobXoaMMble
AONONHUTE bHbIE NOCTPOEHMA
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YMeHMe onepmnpoBaTth NOHATUAMU: ABUKEHME B NPOCTPAHCTBE, NapaiesibHbli NepeHoc,
CMMMETPUA Ha NJIOCKOCTU M B NPOCTPaHCTBE, NOBOPOT, npeobpasosBaHue nogobus,
nofo6Hbie GUrypbl; yMeHMeE pacrno3HaBaTb paBHble U NogobHble GUrypbl, B TOM YMC/E B
npMpoae, NCKYCCTBE, apXUTEKTYPE; MCNONb30BaTb FTEOMETPUYECKME OTHOLLEHMWSA NPK
pelleHnmn 3a4a4; Haxo4AUTb reoOMeTPMUYECKUE BEANUYUMHDI (4MHa, Yyron, naowanb, 06beém)
npuv peleHnm 3a4a4 13 Apyrux y4ebHbix NPeamMeToB U U3 peasibHOM XKU3HU; YMeHUe
BbIYUCAATb reOMETPUYECKME BEMYMHbI (ANUHA, Yroa, naowaab, 06bEMm, naowaab




NMOBEPXHOCTM), UCNOJIb3YA U3yYeHHble GOPMY/Ibl U METOABI, B TOM YMC/e: NIoLWaab
NOBEPXHOCTM NMPaMMUAbI, NPU3MbI, KOHYCa, LMANHAPA, Naowwaab chepbl; 06bEM Kyba,
NPAMOYrobHOro napannenenvnena, NMPamuabl, NPM3Mbl, ULMAMHAPA, KOHYCA, Wapa;
YMEHMe HaxoANUTb OTHOLIEeHWE 06BbEMOB NOZ0OHbIX GUTyp

YMmeHune onepunpoBaTb NOHATUAMWM: NPAMOYIOJZibHaA CUCTEMA KOOPAOAUHAT, BEKTOP,
KOOPAWHATbl TOYKN, KOOPANHATbl BEKTOPA, CyMMa BEKTOPOB, NponsBeaeHne BEKTOPA Ha
YNUCNO, Pa3N0XKeHNe BEKTOPa No 6aamcy, CKasiApHoe nponsseneHmne, BEKTOPHoOe
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Npou3BeLeHUE, YTON MEXAY BEKTOPAMU; YMEHUE UCMO/Ib30BaTb BEKTOPHbIN U
KOOPAMHATHbIA METOZ ANA PELLEHUSA TEOMETPUYECKMX 3a4a4 U 3a4a4 APYIUX yYebHbIX
npeameToB
YmeHue BbIOMpaTh NOAXOAALLMNN METOA, ANA PELLEeHNA 33434M; NOHUMaHUE 3HAYMMOCTH
13 MaTeMaTUKN B U3YHEHUWN NPUPOLHBIX U 0BLLECTBEHHbIX MPOLECCOB U ABNEHWIA; YMEHME

pacno3HaBaTb NPOAB/EHNE 3aKOHOB MaTeMaTUKM B MCKYCCTBE, YMEHME NPUBOAUTb
NpYMepPbl MAaTEMATUYECKMUX OTKPbLITUIA POCCUIACKON M MUPOBOW MaTEMATUYECKOM HayKK




MEPEYEHb 3/IEMEHTOB COAEPHKAHUA, MPOBEPAEMbIX HA EM3

MO MATEMATUKE

Kopg, MpoBepAeMblii 31EMEHT COAEPHKAHNUA
1 Yncna u BblYMCNEHUA
11 HaTtypanbHble 1 uenble yncna. MpusHakmM 4eMMOCTU LenbiX Yucen
12 PauunoHanbHble yncna. O6bIKHOBEHHbIE U AECATUYHbIE APOOU, NPOLLEHTbI, 6ECKOHEYHble
' nepuogmyeckue apobu
13 ApndmeTnUHeCcKMin KopeHb HaTypasbHOM cTeneHru. leMcTBuA ¢ apudpmMeTUHeCcKMMMN KOPHAMM
' HaTypasbHOW CTeneHu
1.4 CTeneHb C Lesibim noKasatenem. CTeneHb ¢ paunmoHaabHbIM Nokasatesnem. CBOMCTBA CTENEHM
15 CVHYC, KOCMHYC 1 TAHTEHC YMCIOBOrO aprymeHTa. APKCMHYC, apKKOCMHYC, apKTAHIeHC YMCI0BOro
' aprymeHTa
1.6 Norapudm ymcna. lecaTuyHble 1 HaTypasibHble norapudmsi
17 [JevictButenbHble yncna. Apudmetnyeckune onepaunm ¢ 4eMCTBUTENbHBIMU YNCTAMM.
' MNpBAUKEHHbIE BbIUMCAEHMA, NPABUIA OKPYFNEHNUA, MPUKMAKA W OLLEHKA pe3ynbTaTa BbluMCAeHUI
1.8 MNpeobpasoBaHue BbipaxKeHWU
1.9 KomnneKcHble yucna
2 YpaBHEeHMA 1 HepaBEHCTBA
2.1 LUenble n apobHO-paLMoHanbHble YpaBHEHUA
2.2 UppaumoHanbHble ypaBHEHNA
2.3 TpuroHomeTpryeckne ypaBHeHUA
2.4 MokasaTenbHble U norapudmMmmnyeckme ypaBHeHus
2.5 Uenble n apobHO-paLMoOHanbHble HEPABEHCTBa
2.6 UppaumoHanbHble HepaBeHCTBa
2.7 MNMokasaTenbHble U norapnPmmnyeckne HepaBeHCTBa
2.8 TpuroHomeTpuyeckme HepaBeHCTBaA
2.9 CrcTeMbl M COBOKYMHOCTU YPaBHEHWNI U HEPABEHCTB
2.10 YpaBHEHUA, HEPABEHCTBA M CUCTEMbI C MapameTpamm




2.11 MaTpuua cuctemMbl IMHENHbIX YpaBHeHMA. Onpeaenmtens maTpuLbl
3 PyHKLMM 1 TpaduKm
31 PyHKUMA, cnocobbl 3agaHma pyHKUMK. FpaduK GyHKUMK. BsaumHo ob6paTHble GyHKUMU. YETHbIE K
' HeYyéTHble GyHKUMK. Nepnoanyeckne GyHKLMM
Ob6nacTb onpeaeneHnsa N MHOXKECTBO 3HaYeHUN GYHKUUKU. Hynun GyHKUMK. MpomekyTKn
3.2 3HAKOMOCTOAHCTBA. [POMEXYTKM MOHOTOHHOCTU PYHKUMU. MaKCMMYyMbl U MUHUMYMbI GYHKLMUN.
Hanbonbluee n HaumeHbLIee 3HaYeHMe GYHKLMN Ha NPOMENKYTKE
33 CreneHHaa GyHKUMA C HATypasibHbIM U LiefbiM Noka3aTtenem. EE ceolictea u rpadumk. CeolicTea u
' rpaduK KopHA -0 CTeNeHU
34 TpuroHomeTpuyeckne GyHKLMMU, X CBOMCTBA M rpaduKu
3.5 MoKasaTenbHana 1 norapnpmmuyeckan GyHKLMN, X CBOMCTBA U rPaPUKn
3.6 ToukM paspbiBa. ACMMNTOTbI rpadmKoB PpyHKUMN. CBOMCTBA QYHKLMIM, HENPEPbIBHbLIX HA OTPe3Ke
3.7 MocnepoBaTenbHOCTH, CNOCOObLI 334aHNA NOCAeA0BaTENbHOCTEN
3.8 ApubmeTtmyeckada u reomeTpuyeckasa nporpeccun. Popmysia CNOXKHbIX MPOLLEHTOB
4 Hayana matemartmyeckoro aHanm3a
4.1 MpousBoaHan GyHKUMK. Mpon3BoAHbIE 31eMEHTAPHbIX GYHKLMI
42 MpvmeHeHMe NPOM3BOAHOM K NCCNeA0BaHMIO GYHKLMIA HA MOHOTOHHOCTb U SKCTPEMYMbI.
' HaxoxaeHne Hanbonblero U HauMeHbLero 3HaYeHna GYHKLUKN Ha OTpeske
4.3 MepBoobpasHad. UHTerpan
5 MHo»KecTBa 1 normka
5.1 MHoKecTBO, onepauum Hag MHOXKecTBamu. [lnarpammel dinepa — BeHHa
5.2 JNloruka
6 BepoATHOCTb U CTaTUCTMKA
6.1 OnucatenbHana CTaTUCTUKA
6.2 BepoAaTHOCTb
6.3 KombuHaTopuKa
7 FeomeTpua
7.1 durypbl Ha NNOCKOCTH




7.2

onIMbIe M NTIOCKOCTK B NPOCTPaHCTBE

7.3 MHororpaHHuKmM
7.4 Tena v NOBEPXHOCTU BpaLLEHMUA
7.5 KoopAauHaTbl  BEKTOpbI




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



