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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «I'eomeTpusi» 6a30BOTO YpOBHS Il O0YHaIOIIUXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanbHOrO roCyIapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NpEABSIBISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMK POCCHICKOTO 00pa3oBaHUS.
Peanmzanuss  mporpaMmbl  oOecrieyMBaeT — OBJIQJICHHE  KIIOYEBBIMH  KOMIICTECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHWs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS JINYHOCTH 00YUYaIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHs TEOMETPUM B HANPABIECHUU JIMYHOCTHOTO pa3BUTUSA OOydaromuxcs, GOopMUPOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PazBute y oOyuwaronuxcs NpaBUIbHBIX MPEICTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU
TeOMETPUYECKUX a0CTpaKUUii, COOTHOIEHUH PEATbHOTO U HICATBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM I[IO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBIIUICHHSI, HEOOXOIUMBIX JJIsl aIaNTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIero
o0pa3oBaHMs, TaKk Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
HAyYHOW HAINPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (GopMupyemMoe MpH U3YyYEeHHHM OOYYarOLUMHCS MOHSATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIAa, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax HesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYKAIOLIEro MHUpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — ACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NeSITETTHHOCTH, SIBISICTCS OJHUM W3 TPO(ECCHOHATBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIUXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUSI — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K IPAKTHYECKON
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIuXcs udepe3 obecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIB30BAaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHU U
NeMCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO MIPOIOJDKEHHST 00pa30BaHus 1O
CHEIUATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCITOJE30BaHHEM T€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH NIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJDKHBI OCBOWTH
o0mre MaTeMaTHIecKue YMEHUs, CBSI3aHHbBIC CO CIEeNU(UKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HHU B COBpeMeHHOM ob1iectBe. KpoMe 3Toro, 0Hu UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHUIO
Oosee riybOKO, €cii B JalbHEWUIIIEM BO3HHUKHET HEOOXOJIMMOCTh B TEOMETPUUYECKUX 3HAHUSX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTrxkeHue e OCBOCHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPUU KaK YacTH MHUPOBOH KYJIbTYphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuEe TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SBIICHUS OKPYKAIOILIET0 MUPA;

e (QopmupoBaHHE YMCHHsS PACIIO3HABATH HA YEPTEIKAX, MOJCISAX U B PCATLHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeJax BpAIlleHUs U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOJIUTh  HECJIOKHBIC  JIOKAa3aTeJIbHBIE  PACCYKIEHHUSI B XOJI€  peUICHUs
CTEPEOMETPUUYECKUX 3aJ1a4 M 3a71a4 C IPAKTUUECKUM COJIEP KAHHUEM;

® pa3BUTHE UHTEIUIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TMTOHSATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
PCATBbHBIX JKU3HCHHBIX CHUTYAlMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEH, (GopMynmpoBaTh WX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPHUSCKAN  ammapar JUis pelIeHds NPAKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS] BKIIOUEHHE B KypC CTEPEOMETPUU
B HAayaJle ero W3y4YyeHUs 3ajad, pellaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAHUA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBHUPYET K JAIbHEHIIIEMY U3YUCHHIO MTPEAMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-PAKTHYCCKOM
JEATCIIbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YydYalluxXcsi B Kypce
CTEpEOMETPUH MPOBOTUTCS 3a CUET peIlleHus 3a1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpasza MPOBOIUTCS C



OIIOPOil Ha HAIISITHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIVIAJHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOJHOI0 COJIEPIKaHNUS.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHKE JIOTMYECKUX YMEHUN paclpeesisieTcsi HE TOIbKO
[0 COAEP)KAaTEeNIbHbIM JIMHUSM, HO M IO TrojaM oOOydeHHs Ha YpPOBHE CpEJHEro oOIuero
oOpazoBaHwUs.

Copnepxanne 00pa3oBaHMsl, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpeaeiaEHHbIM 0 rogaM 00yueHMsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMU  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIONEHUEM IPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHNN 00yJaromuxcs,
pacmupsis u yrayosis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoauTcs 2 yaca B Heaenmo B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsaTue
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIJIeIbHbIE U
CKpelmuBawIuecss npsambsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHble IPSMBIE B IIPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX NPSIMBIX; [APaUICIBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJl MEXKIy IpPSMbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [IpocTeiimme npocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
Ky0, mapaJuiefienune; NoCTPOCHUE CEUCHU.

[lepneHUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHJUKYJISpPHBIE MpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYIISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOpeMa O MpAMOW HNEepHeHAUKYISIPHON
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, paccTOSHUE OT NPSAMON [0 IUIOCKOCTH, MNPOEKUUs (QUIYpbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHOTOrpaHHUKH

[loHsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrospHas npu3ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsIMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH IIPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMuja, TPaHU M OCHOBAaHHWE THUpaMHUAbl; OOKOBas W TOJHAs TMOBEPXHOCTh MUPAMUJBL;
npaBuUjbHAsI W yCceu€HHAas TMUpaMua. JIEMEHThl TPU3Mbl W mHupamuibl. [IpaBuiibHBIC
MHOTOTPAaHHUKHU: TIOHSITHE MPAaBUILHOTO MHOTOIPAaHHUKA; MpaBWJIbHAS MPU3Ma M MpaBUIIbHAS
MUpaMKJIa; MpaBUJIbHAS TPEYTroibHas MUpaMKia U MPaBHIbHBIN TeTpasap; KyO. [IpeacraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp W ukocadap. CeueHus MNpu3Mbl U
MUpaMUIBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IMIOCKOCTH.
DJIeMEHTHI CAMMETPHUH B TUpaMuax, napauieienuneaax, npaBuiIbHbIX MHOTOTPAaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIbHON MHpaMUAbI, TeopeMa O IUIom@aau yceuéHHoW mupamuabl. [loHsTHE 00 00BEME.
O0BEM TUpPaMHUIBI, TPU3MBIL.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



11 KUIIACC

Tesa BpameHus

[Munuaapuyeckas MOBEPXHOCTh, O00pa3ylolye NIUIMHIPHUYECKONH IOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{umnuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroliie KOHWYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: ocHOBaHME M BeplIMHA, 0oOpasymoomas U OCh; IJIOLIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yloliie W BHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Torsitme 00 o00béMe. OcHOBHBIC CcBoWcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus w3 He€. O0BEM mwmHIpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO M MEPHeHIUKYISIPHO OCH), CEUeHus KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/IAIIee Yepe3 BepIINHY), CEUeHHUs I1apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTtBe. KoopaumnHarsl Bektopa. IIpocreimme
3a7a4yd B KOOpJAMHATax. YTrojl Mexay BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBI METOA IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IPOrpaMMbl y4eOHOro mpeamera «MareMaTHKa»
XapaKTepU3yOTCSL:

I'pazkianckoe BocniuTaHMe:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHWN, NPOIEAyp TPakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMU M Ha3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOMN Ipa)<1aHCKOW MAEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOSALIEMY PpOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKCHHUAM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM MIKOJbI, K HCIOJb30BaHUIO 3TUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEH pPOCCHICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUXKEHUN HayKU U JEATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
YCTOMUUBOrO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOIIEHHMEM K MHpPY, BKJIKOYas OICTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEeHUH; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUs B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37J0POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodhecCuOHATLHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccur U peaan3oBbIBATh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAITPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJIOTMUYECKUX MpoOsieM; OpueHTalued Ha  [pUMEHEHHe



MaTeMaTUYeCKUX 3HAHUU ISl pelIeHHs 3ajad B 00JacTU OKpY’Kalollel cpelibl, MIaHuPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U OOIIECTBEHHOHN MPAKTUKH, TOHUMAHUEM MaTeMaTUYeCKOl HayKu Kak chepbl
YeJIOBEYECKON JESATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIN3AIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH M MaTeMaTH4ecKol KyJIbTYpOH KaK CpPEJACTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISTh MPOEKTHYID M HCCIIEIOBATENbCKYIO JIEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS POrPaMMbl y4eOHOTO mpeamera «MaTemMaTukay
XapaKTEpU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3HABAMEIbHbIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCANLHBIMU — PecyIsmUGHbIMU
oelicmeusimu.
1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00Yy4arowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).
Ba3oBble 1oruveckue aeicTBUA:
® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TOHATUSIMH, (HOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIMK, OCHOBAHHS JJIsi 00001IeHNUs
U CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHUMATH, (POPMYIIMPOBATh W MPEOOPA3OBHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MMPOTUBOPEUNs B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;
e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JJOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHUM (TIpSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbolee MOAXOASMIUNA ¢ YIETOM CaMOCTOSTENILHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eiCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOITNE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOKO TIO3HIIHIO,
MHEHHUE;



MPOBOANTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, WCCIEAOBAHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oObeKTa, sBJICHHUS, IIpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy 00bEKTaMH, SBJICHUSAMH, IPOIIECCAMHU;
CaMOCTOSITENILHO ~ (OPMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
POBEAEHHOTO HAOJIOACHHMS, UCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTh MOJYUECHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATH MPEIITOIOKCHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISABIIATH AeUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC M
JUISL pEILICHUS 33/1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BUAOB U (hopMm
NPECTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  Pa3iMYHBIX (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAA&KHOCTh HMHQPOPMAIMM TI0 CaMOCTOSTEIbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvhvle KOMMYyHUKamMueHbole Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

Oo01menue:

BOCIIPUHUMATb U (bOpMy.HI/IpOBaTI) CYXXKACHUA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI0 TOYKY 3PEHHUS B YCTHBIX U
NMUCbMCHHBIX TCKCTAX, AaBaTb MMOJACHCHUA IO XOA4Yy pCIICHUA 3a1a4, KOMMCHTHUPOBATH
HIOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYKJICHUS 3a]JaBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMO TeMbI, poOIIeMBbI,
peHIaeMOfI 3aJa4u, BBICKA3bIBaThb HJCH, HANCJICHHBIC Ha ITIOMCK PCIICHHA,
CONOCTABIATh CBOM CYXJIEHHS C CYXACHHSIMH JPYrUX YYacTHHKOB JIMaJIora,
O0OHapY)XMBaTh pa3n4re U CXOJCTBO IO3UINH; B KOPPEKTHOH (opme HopMyITupoBaTh
pa3HOTIIACHsI, CBOM BO3PaKECHUS;

NPEACTAaBIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMCEHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BHICTYIUIEHUS C Y4ETOM 3a7ad Npe3eHTAllH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYATbHOW pabOTHI
OpU  pelieHud Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3alUI0 COBMECTHOW paboOThI, pacmpenensTh BHILI pPadoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpOLECC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIENCTBUS C IPYTUMH YJICHAMH KOMaH/IbI; OIICHHBATh KA4€CTBO CBOETO BKJIAJa B OOIIMIA
MPOJIYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.



3) Vuusepcanvnvie pecynamusnsie oeticmeusi, odecneuugaom opmMuposanue CMvici08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.
Camoopranmusanus:
®  COCTaBJIATH IUIAH, AJITOPUTM PELIEHUs 3a/1aui, BBIOMpATh CIIOCOO peLIeHus C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATENBHON pediekcur Kak OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a]a4u;

¢ MpPCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPU PCUICHWH 3ada4d, BHOCHTH
KOPPCKTHUBBI B ACATCIbHOCT HA OCHOBC HOBBIX O6CTO$ITCJII)CTB, JaHHBbIX, HaﬁﬂeHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLOCHHMBATL COOTBCTCTBHUC PE3yJIbTaTa LCIUW U YCIOBUAM, 00BSICHITH IMIPUYIUHBI
JOCTMIKCHUSA HWJIM HCAOCTUIKCHHUA PE3YJIbTATOB ACATCIBHOCTH, HAXOAWUTH OHII/I6Ky,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, MPsSMasi, INIOCKOCTb.

[TpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3a/1a4.

OnepupoBaTb NOHATHAMU: TNAPAVIEIBHOCTE M MEPHEHAUKYISIPHOCTh MPSMBIX H
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE paclookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYTPaHHBIA Yroj, TpaHd JABYIPaHHOTO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYrpaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIH W HEBBINYKIIbI MHOIOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpaMuja; MpuU3Ma, MPSMOYTOIbHBIN
napajenenurnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS [UId  KJIacCH(UKAIUU
(BBIMYKJIBIE W HEBBITYKIblE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE NIPU3MBI, TapaJlJIeICIUIIEAbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CIICIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y.



Pemate 3amaum Ha HaxXOKAEGHHE T'€OMETPUYECKMX BEIMYMH MO oOpasmam  WiH
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAINTHYECKUE METOJbl IMpPH pPELICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUM MEXIy IBYMs TOYKAaMH, OT TOYKU JO
OPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIMBAIOIIUMUCS MPSMBIMU.

Pemate 3amauM Ha HaxOoXJIEHHE TEOMETPUYECKMX BEIMYMH IO oOpasnaMm HiIu
QITOpUTMaM, NPUMEHSS H3BECTHBIC AHAJMTUYECKHE METOJbl TPH PEHIEHUH CTaHAApPTHBIX
MaTEeMaTUYECKUX 3a/1a4 Ha BBIYMCICHHUE YIJIOB MEXIY CKPEUIMBAIOLMIMMUCS HPSMBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/Ty TNIOCKOCTSIMH, JABYTPAHHBIX yIJIOB.

Beraucnare 00bEMBI M TUIOMAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPHU3Ma, MUPaMHUIA) C
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIICHHUS MEXIy IUIOMAASIMU TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TMOHSATHSAMU: CHMMETPHS B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

M3Brnekath, MpeoOpa3oBbIBATh U WHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YePTEXKaX U PUCYHKAX.

[lpumeHsaAThr TeOoMeTpUYecKHe (aKThl s pPEHIeHUs CTEPeOMETPUYECKUX  3ajad,
IPEAINOJAarafolX HECKOJIBKO IIAaroB PEIIeHUs, €CIM YCJIOBUS NPUMEHEHUs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHSATh TpOCTEHIINE MPOTPAMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUCCKUX 3a/1ad.

[lpuBoMT, TpPUMEpPH MATEMaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAEC U IKU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHsATh TONyYCHHBIC 3HAHHMS Ha MPAKTUKE: aHAIM3UPOBATh pEalbHbIC CHUTYyallud M
NPUMEHATh M3YYCHHbIE TOHSATHA B  NpOLECCe TIOMCKa PEUICHHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAEIUPOBATh pPEAlbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENIN C UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U Teopem,
ammapara anreOpbl; penath NpakTHIeCKUe 3a7aui, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUIECKIX
BEJIMYMH.

11 KJIIACC

OmnepupoBatb MOHSITUSMU: LWIMHAPUYECKas IIOBEPXHOCTH, oOpazyromiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIINHAP; KOHUYECKAas MOBEPXHOCTh, 00pa3yroIine KOHUYECKON
MOBEPXHOCTH, KOHYC; chepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccudumupoBars B3auMHOE pactiofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOI CETMEHT, OCHOBAaHWE CETMEHTa, BBICOTA CETMEHTA,
IIapOBOI1 CJI0HM, OCHOBAHHE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.

Bbruucnare o0bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpAIllEHUs,, TEOMETPUYECKUX TeN C
npUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B chepy M OMHCAHHBINA OKOJIO
cdepsr; chepa, BIEcaHHAs B MHOTOTPaHHUK HITH TEJIO BPAIICHUSI.



BBIUNCIIATE COOTHOLICHUST MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMaMHU IMOJOOHBIX
TeJl.

N300paxkaTh u3ydaemble (GUTypbl OT PYKM M C TPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BbINOnHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUs TeJl BPaIllCHUs.

W3BnekaTb, UHTEPIIPETUPOBATh U MPEOOPa30BbIBATE UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, npeicTaBlIeHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BreimoaaaTe ILCﬁCTBPISI CJIOKCHUA BCKTOPOB, BEIYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpaA
Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICINAIIEIA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojd MEKIY BEKTOpPaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE MPOU3BEEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOpMHAT.

[TpumensaTe reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IIPEANOJIAralOIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBHsS IIPUMEHEHHUs 3aJaHbl B SIBHOM
dbopwme.

Pemare nmpocreiiye reoMeTpUYECKUE 3a1a4l Ha IIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOJa.

Pemars 3amaum Ha J0OKas3aTebCTBO MAaTEMATHYECKHUX OTHOIIEHHH W HAXOXACHUE
reOMETPUUECKUX BEJIMYMH MO 0o0pas3laM WM alropuT™MaM, MPUMEHSS W3BECTHBbIE METObI MPH
PELICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpuMeHATh TpocTEeWIIne MNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTh NpUMEPBI MATEMATHYECKUMX 3aKOHOMEPHOCTEM B MPUPONE M KHU3HHU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBbIC CUTyalUd U
NPUMEHATh  U3Y4YCHHBIE IIOHATHA B  IPOLIECCE IIOMCKA  PEIICHHS  MaTeMaTU4EeCKU
chopMyITHpPOBaHHOW MPOOIEMBbl, MOAEIHPOBATH pPEATbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C MCIOIb30BAHMEM T'€OMETPUYECKHUX IOHATHH U TEOPEM,
arrapara anre6pr,1; pemiaThb MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BCJIMYHNH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KonnyecTso yacos OnexTpoHHbIe (IIPPOBHIE)
HaumenoBanue pa3zienoB U TeM IpOrpaMmbl
n/n Bcero KonrponbHble | 00pa30BaTENIbHBIE PECYPCHI
paboThl
bubmuoreka [JOK
1 B 1
BCAICHIE B CTCPEOMCTPHIIO 0 https://m.edso0.ru/1c209e37
[IpstMbIe 1 MIIOCKOCTH B MPOCTPAHCTRBE. bubnunoreka [JOK
2 . 12 1
[MTapanaenbHOCTh IPSAMBIX M IUIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [leprieHAUKyYISIPHOCTD MPSIMBIX U TUIOCKOCTEH 12 bubmorexa LIOK
PHEHARIYIAP P https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 1 1
Vsl MeXy NPSMBIMHU U TIOCKOCTSIMHU 0 https://m.eds00.ru/1c209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHIH https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
. 1
y OOBEMBI MHOTOrpAHHITKOB o https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS B YTJIbI 4 1 Bubnuorexa LIOK
P ’ ds r https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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11 KJIACC

KomnyectBo yacos D
Ne i/ HaumeHoBaHMe pa3iesioB B TEM IPOrPaMMBI ‘ AICKTPOHHBIC (1upOBHIC)
Bcero KoHTposbHble | 00pa30BaTENIbHBIE PECYPCHI
paboThI
bu6mmoreka [JOK
1 T 12
©/1a BpAIIIeHIA https://m.edsoo0.ru/1c209e37
bubmuoreka [JOK
2 0Bé 5 1
OOBEmbI e https://m.edso0.ru/1c209e37
buo OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h:tIpSJ,I:I;I/(;T:.GeI;aSCIJ_EJ.ru 116209637
4 [ToBTOpenue, 0000IIEHIE, CUCTEMATU3ALMS 3HAHUHA 7 1 bubmmorexa [JOK
p ’ m ’ . https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m  Tewma ypoka Komnuectso yacos DNEeKTpOHHBIE IUPPOBHIE
Bcero KoHTponbHble | 00pa3oBaTENbHEIE PECYPCH
paboThI
OCHOBHBIE TIOHSTHS CTEPEOMETPUHU: TOUKA, MIPSIMast, TNIOCKOCTb,
1 npocTtpancTBo. [IpaBuia n3o0pakeHus: Ha pUCyHKax: 1 bubnnorexa [HOK
N300pakeHHsI TUIOCKOCTEH, MapaJUIeIbHBIX MPSIMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeIMHBI OTpe3Ka
) [TonsTHSA: IEpeceKaroIrecs TIOCKOCTH, ePECEKAOINECS] 1 bubnmnorexa LIOK
npsiMasi U IIIO0CKOCTh https://m.eds00.ru/2d8a9¢99
3 [TonsTHS: epecekarolecs MIOCKOCTH, epeceKaroIrecs 1 bubnuoreka [IOK
npsiMast ¥ TIOCKOCTh https://m.edsoo.ru/db685e73
4 3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne 1 bubnnoreka [JOK
MHOTOTPaHHHKOB Ha PUCYHKAX, HA MPOSKIIMOHHBIX YepTeIKax https://m.edso0.ru/a63959%d
HauanbHble cBeieHus 0 Ky0Oe U MupaMusie, uX pa3BEPTKU U bubnuoreka [IOK
5 1
mojienii. CeueHus MHOTOTPaHHHUKOB https://m.edso0.ru/b30dff38
5 HauanbHble cBeieHus 0 KyOe U upaMue, X pa3BEPTKU U 1 bubnuoreka [IOK
mojienu. CeueHuss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
7 [TonsiTe 06 akCMOMaTHUYECKOM MOCTPOEHUU CTEPEOMETPHH: 1 bubnnoreka [JOK
AKCHOMBI CTEPEOMETPHHU U CIICACTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
3 [Tonatue 06 akcHOMAaTHYECKOM ITOCTPOESHUH CTEPEOMETPHUU: 1 bubnuorexa [IOK
AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX https://m.edsoo.ru/239c8cb4
9 [Tonatue 06 akcHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1 bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX https://m.edso0.ru/65c6b106
10 [TonsiTe 06 aKCHOMATHUYECKOM ITOCTPOCHUH CTEPEOMETPHH: 1 bubnmuorexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/258fc245

Bzanmuoe PACIIOIOKCHHUEC IIPAMBIX B ITPOCTPAHCTBE!:

bu6mmoreka [IOK

11 HepeCeKaroIInecs, MapalielIbHbIC U CKPEIIUBAIOIINECS IPSMbIC https://m.edso0.ru/1a2520f6

2 napummensmnee e n mpoctpanerse napanneenoer T Eumonesa LIOK
https://m.edsoo.ru/93ad36b3

HPSAMBIX

13 [TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:! bubnnorexa [HOK
[MTapanaensHOCTh IPSAMOM U TIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYTIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH Bubmiorexa LIOK
https://m.eds00.ru/9f4071b9

15 VYron Mexy IpsSMbIMU B IPOCTPAHCTBE bubamorexa LIOK
https://m.edsoo.ru/fe733862

16 VYrom Mexay NpsSMbIMU B TIPOCTPAHCTBE bubamorexa IOK
https://m.edso0.ru/2935a9a0

17 [TapamienbHOCTh TIIOCKOCTEMH: MapasuiebHbIE TIIOCKOCTH bubmmoreia LIOK
https://m.edso0.ru/2e18f255

18 CBoiicTBa mapaiesbHbIX MIIOCKOCTEN Bubamorexa [OK
https://m.edso0.ru/e504d656

19 [Ipocreiinne npocTpaHCTBEHHbIE PUTYPHI HA IIIIOCKOCTH: bubnnorexka [JOK
TeTpadAp, KyO, mapaienenumne https://m.edso0.ru/4a28dc02

. bubnuorexa [IOK
20 Hoerpoerte cederti https://m.edsg).rulld434d0f

. bubnuorexa [IOK
21 Hoctpoerme cetermii https://m.edsgj.ru/e026fe5d

99 KonTponbhas pabota no teme "lIpsmMble 1 MI0CKOCTH B bubanorexka [JOK
npoctpancTse. [lapaieabHOCTh NMPSIMBIX U TUIOCKOCTEH " https://m.edso00.ru/9a0a9e56

93 IleprieHAUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH: IEPIICHIUKYIISIPHBIC bubnuoreka [IOK

HpsIMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
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bubmuoreka [JOK

24 [Ipsimble mapasienbHble U TePHIeHIUKYISIPHBIE K TUIOCKOCTH https://m.eds0o.ru/0acl 1c95
25 [psiMble mapasienbHble U NePHIeHIUKYISPHBIE K TUIOCKOCTH bubmorexa LIOK
https://m.eds00.ru/ba545966
26 [Tpu3Hak neprneHAuKyYISpHOCTH NPSIMOM U INIOCKOCTH bubamorexa IOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyJIIPHOCTH IPSIMOU U INIOCKOCTH Bubmiorexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH Bubmiorexa LIOK
https://m.eds00.ru/635c5087
29 Teopema o npsMOii EPHEHANKYISAPHOHN MIIOCKOCTH BH6JI_HOTeKa Hox
https://m.edsoo.ru/bd3745f8
30 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH Bubmiorexa LIOK
https://m.edso0.ru/7d18834b
31 [IeprieHAMKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 10 bubnnorexka [JOK
IUIOCKOCTH, PACCTOSTHHE OT MPSIMOMA 10 IMIIOCKOCTH https://m.edso0.ru/33c477d3
39 [TepnieHMKYIISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 bubnuorexa [IOK
TUIOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 TJIOCKOCTH https://m.edsoo.ru/66fefadd
33 [IeprieHAUKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnnorexka [JOK
IUIOCKOCTH, PACCTOSTHHE OT MPSIMOMA 10 IMIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [leprienaAuKynAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 bubnuoreka [IOK
IUTOCKOCTH, PACCTOSTHHE OT MPSIMOMA 10 IMIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXy MPSIMOM U TIIOCKOCTBIO bubamorexa [IOK
https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yrojl ABYIrpaHHOTO yria Bubmiorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl ABYTPaHHOTO yIia Bubmorexa IOK

https://m.edsoo.ru/c7c¢777¢ed
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38 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubnuoreka [IOK
HEPIEHANKYIAPHOCTH JABYX IJIOCKOCTEM https://m.edsoo.ru/ec3e2da3
39 [IepnieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK bubmmoreka [IOK
NEePICHIUKYIISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [leprieHANKYIASIPHOCTD MJIOCKOCTEH: TPU3HAK bubmuorexa [JOK
HEPIEHANKYIAPHOCTH JABYX IIOCKOCTEM https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHeHUKYIApax Bubnuorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx neprneHAuKyIsIpax Bubmiorexa LIOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx meprneHANKYIIpax bubmorexa LIOK
https://m.eds00.ru/9f246736
44 KonTtponpsHast padora no Temam "[leprneHANKYISIPHOCT TPSMBIX bubnnorexa [HOK
¥ 110cKoCTer" U "V TIIbI MEKAY MPSIMBIMU M TUIOCKOCTSMU'" https://m.edso0.ru/5b971ef3
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PaHHUKA,
45 BBIMYKJIbIE U HeBII:IHYKJ'IBIe MHOTOTPaHHUKU; pa3BEPTKA ’ Brbmiorexa LIOK
’ https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: N-yrospHas npu3Ma; rpaHd U OCHOBAHHUS IIPU3MBI,
46 H;)}IMaH U HZIFmOHHa;I HII))I/BMLI' 6POI<OBa;1 U TIOJTHAst H(l)jBerHOCTL bubmorexa IOK
’ https://m.edsoo.ru/b4ad63ad
MPU3MBI
47 [Tapamienenunen, IpsMOYIOJIbHBIN NAPAIIIEICIIUIIE] U €T0 bubmuorexa [IOK
CBOICTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yroyipHas nupamuaa, TpaHd U OCHOBaHHE
48 nn}faMme' 603:0132151 u nonflas{ HJE)B’eplz(HOCTL MApaMU/IBbL; Bubmiorexa LIOK
’ i} ’ https://m.edsoo.ru/fb1cd0a5
IpaBWIbHAS U yCeUEHHAs MUpaMKia
[IpaBuibHBIE MHOTOTPAaHHUKH: IOHATHE NIPAaBUIBHOTIO Butmorexa LOK
49 MHOTOTpaHHMKA; MpaBUJIbHAS MPU3Ma U MPaBUIIbHAS TUPAMU/IA;

MpaBWJIbHAS TPEYTOJIbHASI MUPAMUA U IPABUIBHBIN TETPadIp;

https://m.edso0.ru/074c8865
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KyO

HpC,I[CTaBJ'IeHI/IC O IIpaBUJIbHBIX MHOI'OI'PaHHUKAX: OKTa’ap,

bu6mmoreka [IOK

50
JOJICKA’IP U HKOCAIP. https://m.edsoo.ru/a0fdd5bf
C :
| oo o s s
P ’ ’ ™ paMuiax, https://m.edso00.ru/b9e777d9
napaJuie/ieune[ax, MpaBMIbHBIX MHOTOTPaHHUKAX
59 Brrurcnenue 3eMeHTOB MHOTOTPaHHUKOB: pEé0Opa, TMaroHau, bubnuotexa [JOK
YIJIBI https://m.edsoo.ru/6cdbecef
11 3 I I i
53 | mpmws nnomams ocoamt Toopowa o Goxonoii MoRepIOOTH BuGorera LIOK
PHMBL THIOMax > TeoP P https://m.eds00.ru/37d84157
IPSMOU IPU3MBI
y [Tnomanas 60KOBO# MOBEPXHOCTH 6n HOBC]?XHOCTI/I PaBUIBHON Bu6miorexa LOK
MUPaMHUJIbL, TEOPEMA O THIOMIAIA OOKOBOU TOBEPXHOCTH
P . A D p Ha p https://m.eds00.ru/5603e30b
ycequHOI/I HI/IpaMI/II[I)I
55 KonTtponsHas padora mo reme "MHororpasHuku" bubmorexa [IOK
p p p https://m.edsoo0.ru/a95f5c04
bu6mmorexa [IOK
56 IT 6 00Bé
OIATHE 0h 0OBEME https://m.edso0.ru/7ad0020b
57 O0BEM TUpaMUIBI Bubmmorexa LIOK
paMuat https://m.eds00.ru/235171b3
bubmuorexa [JOK
58 ¢
OOBEM mpam LI https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 O0Be
DEM TIHPAMIIB! https://m.eds00.ru/79¢10312
bubmuorexa [JOK
60 ¢
OOBEM mpam LI https://m.edsoo.ru/2faadc3f
b K
61 O06BEM pU3MBI Homorexa 1O

https://m.edso0.ru/79853608
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bubmuoreka [JOK

62 O0né 1
PEM TIPHMBT https://m.edso0.ru/1e053890
bubmuorexa [JOK
63 O0né 1
M TIPHIMBL https://m.eds00.ru/482d3f51
bu6mmoreka [IOK
64 K 0 "O0BE " 1
OHTpPOJIbHAS paboTa MO TeMe '5EMBI MHOTOTPAaHHUKOB https://m.eds00.ru/28a6573¢
[ToBTOopenue, 06o0mIeHNe cucTemMaTu3anus 3HaHui. [locTpoenune bubnnorexa [HOK
65 . 1
CCUCHHI B MHOTOI'PAaHHHKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 0600IIEeHNE crucTeMaTH3alusl 3HAaHUN. Brrancienne
66 ACCTOSIHUI: MEXK BYMS TOUKAMH, OT TOUKH JIO0 OPAMOM, OT 1 bubmorexa [JOK
P ' Ay ABY ’ Ao 1Ip ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MEKY CKPEIIHBAIOIIIMMHUCS ITPSMBIMH
67 Hrorosas koHTpobHas padora 1 bubmmorexa [IOK
p p https://m.edso0.ru/b9146bc0
[ToBTOpEeHue, 06001IeHNE cUcTeMaTH3alusl 3HaHU. Berancinenue
68 JIOB: MEXIY CKPEIIUBAIOIIMMHUCS IPIMBIMA, MEXKIY IIPAMOM U 1 bubmorexa HOK
yrIoB: Ay CKpettt B p ’ Ay ip https://m.edso0.ru/56765e8b
IUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB MEXKIY MIIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KomngectBo yacos

’ DneKTpoHHbIe HU(POBBIE

Ne /it Tema ypoxka
Bcero KonTponbHble | 00pa3oBaTesbHbIC PECYPChI
paboThI
1 Cdepa u map: eHTp, paanyc, AMaMeTp; IUIOIIAIb IIOBEPXHOCTH 1 bubmuorexa [JOK
chepsl https://m.edso0o.ru/0341bc2b
B3aunmMHoe pacrionokeHue cepbl U TNIOCKOCTH; KacaTellbHas bubmmoreka [IOK
2 1
IUIOCKOCTH K cepe; miomiaas cheps https://m.edsoo.ru/bed12a43
bu6mmoreka [IOK
3 N300 , .C 1
300paxkeHue cepsl, mapa Ha miockoctd. CedeHus mapa https://m.edsoo.ru/bc15F72
4 [{wmHApUYecKas OBEPXHOCTh, 00Pa3yIOIHe IWINHIPUICCKOM 1 bubmmoreka [IOK
MOBEPXHOCTH, OCh HUJIMHAPUIECKON MIOBEPXHOCTH https://m.edso0.ru/6054b8c1
Hunuuap: ocHOBaHMs 1 OOKOBast MOBEPXHOCTh, 00pa3yroIas u bubnuotexa [JOK
5 . . 1
0Cb; TUIOIAb OOKOBOMH U TIOJHOM MOBEPXHOCTH https://m.edso0.ru/188f6216
U306 . Pa3Bé .
, | e e o P |
B Aba > Hap https://m.edsoo.ru/016e25eb
NEePICHAUKYISPHON OCH LIUJIMH]IPA)
-, KoHnveckasi moBepXHOCTb, 00pa3yromiye KOHNUECKON 1 bubnmnoreka LIOK
MIOBEPXHOCTH, OCh ¥ BEPIIMHA KOHUYECKOMN MMOBEPXHOCTH https://m.edsoo.ru/c94ba09b
Komnyc: ocHOBaHMe U BepIIHa, 00pa3yrolas U 0Ch; IUIOMIAb bubmmoreka [IOK
8 . . 1
OOKOBOI U MOJHOM MOBEPXHOCTU https://m.edsoo.ru/897dd3b2
9 VYceu€HHblil KOHYC: 00pa3yrolie U BHICOTA; OCHOBAHUS U OOKOBast 1 bubnuorexa [JOK
MOBEPXHOCTh https://m.edso0.ru/1468bab3
10| xonyea (mooroomme, maparneranch conommmno s mocrocne, | 1 Bumorer LIOK
Y . > AP ’ ’ https://m.edsoo.ru/Obdelbe8
MPOXOJAIIEH Yepe3 BEpIINHY)
11 KomOunarwst ten BpameHuss 1 MHOTOTPaHHUKOB 1 bubnuoreka [IOK



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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https://m.edsoo.ru/3cefl0e5

12 MHoOTOrpaHHHK, OMMMCAHHBIA 0KOJI0 cephl; chepa, BIUCaHHAS B bubmuorexa [JOK
MHOTOTPaHHHK WJIM B TEJIO BPALLICHUS https://m.eds00.ru/0b136158

" . N bubnnoreka [HOK
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te https://m.e dsg).ru 126403fb7

, bubnmoreka [JOK
1 ObnEM miiApa, KoKyca https://m.eds;lo.ru/5513d87b

. bubnnoreka [JOK
1 ObnEn apa i mroiazs: chepet https://m.edsi.ru/d189bde2

16 [Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY bubnnoreka [JOK
IUIOINAASIMH [TOBEPXHOCTEH, 00bEMaMu OJOOHBIX TEIT https://m.edso0.ru/810cfleb

17 KonTtponbsHas padbora no temam "Tena Bpamienns” u "OObeMbl bubnnorexa [JOK
Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MII0CKOCTH U B IPOCTPAHCTBE bubmorexa IOK
https://m.edsoo.ru/5caefclb

19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB Bubmorexa IOK
https://m.edsoo.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha YHCII0 bubamorexa IOK
https://m.edsoo.ru/dee379eb

91 Pa3noxxenne BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOpPaM. bubnuoreka [IOK
[IpaBuno napannenenunena https://m.edsoo.ru/a28fd74e

99 Pewienue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C bubnuorexa [IOK
BEKTOpaMH https://m.edso0.ru/5a827900

93 KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHNN T€OMETPUUYECKHUX bubnnorexka [JOK
3a1aq https://m.edsoo.ru/d3alfe30

24 [IpsimoyromnpHas cucreMa KOOpf[I/IHaT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopmunats! Bektopa. [Ipocreiimue 3a1aun B KOOpAXHATAX https://m.edso0.ru/48db7058

25 VYron mexay BekTopamu. CKaIpHOE MPOU3BEACHUE BEKTOPOB bubmuorexa [JOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

https://m.edsoo.ru/725effc4

26 Brrurcnenue yriioB Mex OCKOC 1 Bubmiorexa LIOK
BIYUCIICHUE YTIIOB M MPSIMBIMU U LT TSAMU
4 Ay ip https://m.edsoo.ru/8efbe78e
KoHnTtpoinbHas pabota o Teme "BekTopsl 1 KOOPAUHATHI B bubmuorexa [JOK
27 1
npocrpaHcTse” https://m.edsoo.ru/77c22fc5
[ToBTOopenue, 0600IIEHNE U cUcTeMaTH3aIMs 3HaHu. OCHOBHBIE bubmumoreka [IOK
28 1
burypsl, GhakThl, TEOPEMBI Kypca IJIAHUMETPUN https://m.edsoo.ru/1780ba5d
[ToBTOpenue, 06061IeHNe U cucTeMaTH3anus 3HaHuil. OCHOBHBIE bubnnoreka [JOK
29 1
Gurypsl, hakThl, TCOPEMBbI Kypca IIAHUMETPHH https://m.edsoo0.ru/078cd184
30 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIKM 3HaHUH. 3a1aun 1 bubmuorexa [JOK
IUTAHUMETPUH U METOJIBI X PCIICHHS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHUE, 0600IIEHNE M cCHCTEMAaTH3aIvs 3HAHUN. 3a1a9n 1 bubnuorexa [JOK
IUIAHUMETPUH U METOBI UX PELICHUSI https://m.edsoo.ru/4dffda97
[ToBTOpenue, 06061IeHNe U cucTeMaTH3aius 3HaHuid. OCHOBHBIE bubnmnoreka [JOK
32 1
Gurypsl, hakThl, TCOPEMBI Kypca CTEPEOMETPUH https://m.edsoo0.ru/74b2ad91
33 HroroBast KoHTpoOIbHAs paboTa 1 bubmorexa LIOK
P P https://m.edsoo.ru/ec24dfc2
bu6 OK
34 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHHUI 1 hgp::jl/(r:.egig).ru 14650106
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IPHU PELICHUU
' reOMETPHUECKUX 3a]a4
73 OnepupoBaTh MOHATUSMH: MapaUICIBHOCTh W TEPIEHIUKYIIPHOCTD
' HPSMBIX U IIOCKOCTEH
74 KnaccuduuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYTPAHHBIM YroJl, TpaHU JBYIPAaHHOIO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIpPaHHOIO yIia, rpaaycHas
Mepa JIBYTpaHHOTI'O yria
76 OmnepupoBarh MOHATHUSMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPABUJIbHBIA MHOIOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IMpaMUAa, MPHU3MA,
' MPSIMOYTOJIbHBIN Tapajuieenunen, Kyo)
KnaccuduuupoBatb  MHOTOIpaHHMKH, BBIOMpass  OCHOBaHHUS  JUIs
78 kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJblE  MHOTOI'DAaHHHKH,
' NPaBUIbHBIE MHOTOTPAHHUKH, TpsIMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeTIeTUIIE b))
79 OmnepupoBatb HOHATHAMMU: ceKymias IUIOCKOCTB, CEUeHue
' MHOTOI'PaHHUKOB
710 OOBSCHATH TPUHIMIIBI  TIOCTPOCHUS  CEYEHWH  MHOTOTPAaHHHKOB,
' UCIIOJNIB3YSI METOJI CIIE/IOB
CtpouTh cedyeHUS MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXO0XJEHHE T€OMETPHUUECKUX BEIMUYUH MO oOpas3iam
WIM aJrOpuTMaM, MPUMEHsSST W3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.12 pellIeHMH CTAaHJApTHBIX MaTeMaTHMYeCKHX 3aJad Ha BbIYUCIICHHE
pPacCTOSIHUN MEXIY ABYMsI TOYKAMH, OT TOYKH JO TPSMOH, OT TOUYKH JIO
TUTOCKOCTH, MEX/TYy CKPEIINBAIOIIMMHUCS TPSIMBIMA
713 Pemrate 3a1a4n Ha HaXO0X/IEHHE T'€OMETPHUUECKUX BEIMUYUH 0 oOpas3iam

WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH




pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlda4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,
MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMEHEeHHEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIIA s IMU MTOBEPXHOCTEM, o0béMamu [MO00OHBIX
MHOT'OTPaHHUKOB
715 OnepupoBarh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
’ IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (PUTYPHI
N3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (UTypax, TPEICTaBICHHYIO Ha
YepTeKax U PUCYHKaX
[IpuMeHsaTh reomeTpudeckue (HakThl IS PEIICHUS CTEPEOMETPHYCCKUX
7.17 3a/1a4, MPEeIIoNiaralollluX HECKOJIbKO IIAaroB pPEIICHUsl, €CIH YCIOBHUS
MIPUMEHEHHUSI 3a1aHbI B SBHOU (hopMme
718 [IpumensATh mnpocTellne MpOorpaMMHBIE CPEACTBA W AJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CHCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 3a]1a9
719 [IpuBOUTH MpPHUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHPOIC U
' JKU3HU, paCliO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh PealibHbIC
CUTyallud M TPUMEHATh HU3YyYCHHbIE MOHITHS B TIpOIECCe MOMCKa
penieHus MaTeMaTHYECKH chopMyITUpPOBaHHOM poOJIEMBI,
7.20 MOJIETTUPOBAaTh pealbHbIE CUTYallMH Ha SI3bIKE T€OMETPUH, HCCIEI0BATh
MMOCTPOCHHBIE MOJICIHM C HWCIOJIL30BAaHUEM T'€OMETPUUYECKUX TOHATHU U
TEopeM, armapara aredpsl, pemarh MPaKTHICCKUE 3a/1a4W, CBI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUYCCKUX BEIIMINH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUSI OCHOBHOIM
NpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl CpeTHEro 001ero 0opa3oBaHus
pe3yjabTara
6 I'eomerpus
OrnepupoBaTh MOHITHIMH: ITWIHHIPHYECKAsT ITOBEPXHOCTH, 00pa3yroIne
6.1 [IWIHHJIPAYECKON TIOBEPXHOCTH, MHJIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yromme KOHHYECKOH  TMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHUS
6.4 KnaccudumupoBats B3auMHOE pactoyiokeHUe chephl U MITOCKOCTH
6.5 OnepupoBaTh MOHSITUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa,




BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
[IApOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beraucnsate 00bEMBI W IUIOIIAAM TOBEPXHOCTEH TENn BpAaIICHUS,
TEOMETPHYECKHX Tell C PUMEHEHUEM POopMYIT

OrnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHMK, BIHCaHHBIM B chepy u
OTNMCaHHBIN 0KOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPAHHHUK HWJIH TEJIO
BpalllCHUS

BpuuciaTe  COOTHOWIEHUS MEXAYy IUIOMAAsSMHU MOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

6.9

6.10

6.11

N300paxkaTh n3ydaemble (GUTYpBl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

BbImonHATh (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHus

W3Bnekarb, MHTEPOPETUPOBATH M MPEOOpPa3OBbIBATh HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIrypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYyHKax

6.12

[TpumensTh TeomMeTpuueckue (akThl sl PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, INPEeAIoJaraloluX HECKOJBKO WIaroB PELICHHUs, €CIH YCIOBHUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBIMONHATE AEWCTBUS CIIOKEHHMST BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHH
o0azaroT

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0KeHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh MOHATUAMU: ACKApTOBBl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKaIspPHOE IPOU3BEJICHHE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YHUCIO, YIroJ
MCKAY BCKTOPAMH, CKAJIIPHOC MMPOU3BCACHHUE, paCKIaAbIBaTh BEKTOP I10
JABYM HCKOJUIMHEAPHBIM BCKTOpaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

6.21

Pemate mpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPHUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1a

Pemiate 3agadd Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUM U
HaXOXXIACHUC T'COMCTPUUCCKHUX BCIUYUH I10 06pa3uaM HJIN aJITOpUTMaM,
IMPpUMCEHAA HU3BCECTHBIC METObI npu pEeUHICHU A CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

HpI/IMeHHTL HpOCTGfIH.IHG NporpaMMHBIC CpCIACTBA W 3JICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4




6.22

IIpuBOAUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HU, PaCllO3HABaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

6.23

[IpuMeHSATH TMONyYEHHBIE 3HAaHMA HA TPAKTHKE: aHAJTU3UPOBATDH
peanbHblE CUTYallMM W TNPHUMEHSATh HM3YYEeHHBIC IMOHSATHS B IIpOLECcCe
MOWCKA PEIICHUS MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJICIIUPOBATh PEATbHbIE CUTYallMd Ha S3bIKE T€OMETPHH, MCCIEI0BAThH
HOCTPOEHHBIE MOJIETIM C HMCIOJIb30BAHHEM T'€OMETPUYECKUX MOHATHH H
TeopeM, anmapara ainreOpbl, pemarb MPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C
HAXO0X/ICHHEM reOMETPUIECKUX BEININH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

7

7.1

1.2

7.3

I'eomerpus

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3zaumHoe  pacmonoxeHue ~OpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroIuecs,
napajuiefibHble U CKpemmBaromuecs mnpsmbie. [lapamiensHOCTh NOpsAMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: MapajliesibHble MpsIMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M TMIIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
miockocteit. [IpocTeiime npocTpaHCTBEHHBIE (DUTYpHI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuienenuies], IOCTPOSHHE CeUCHH

[lepnieHOAUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPIEHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE NAPAIIENbHBIEC U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON NEPIEHIUKYISIPHON
IUIOCKOCTH. YTJbl B HPOCTPAHCTBE: YIrOJd MEXAYy IpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yTOJI, JIMHEHMHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAacCTOSHHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MPAMOU 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEPIEHANKYIIApax

7.4

[TonsiTue MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHThl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPaHHUKHU, pa3BEpPTKa MHororpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHHUS NMPU3MBI, NpsiMas U HAKJIOHHAs NMpHU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NMpu3Msl. [lapamnenenunen, npsMOYroJIbHbIN NapauIeIeuIe
u ero corcTia. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE ITUPAMHUJBI,
OOKOBas M IMOJIHAs MOBEPXHOCTh MUPAMUJbI, IPABUJIbHASA U yCEUEHHAs MUpamMHa.
OneMeHTbl Npu3Mbl U nOHUpaMufbl. llpaBUibHBIE MHOTOTPAaHHUKHU: TOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWIbHAs NpPU3Ma U MpaBWIbHAsg TNHpaMHUIA,
IpaBWJIbHAs TPEYrojbHas MUpaMUAa U IPaBWIbHBINA TeTpasap, kyo. [Ipencrasnenue
O TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U MKocadapyrue CedeHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

7.6

CI/IMMeTpI/Iﬂ B INPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJiax, nmapaiiCjacururneaax, mpaBUIbHbIX
MHOTI'OI'paHHUKaXx

Bbruncnenue 31eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIA]b




OCHOBaHUHU, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNHpaMUAbl, TEOpeMa O IUIOUIaau
yceu€HHoM nupamupl. [lonstue 06 06béMe. O6bEM MUpaMu/Ibl, TPU3MBI

1.7

[Tomo6ubIe Tena B mpoctpancTBe. COOTHOMICHUS MKy IJIOMIAISIMH TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
UWIMHIPUYECKON NOBEpXHOCTU. LlumuHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON MTOBEPXHOCTH

6.2

6.3

6.4

Konunyeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHWYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHME W BepIIWHA, 0Opasyromias U OcCh,
II0NIa b OOKOBOH M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyroniue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Codepa u map: neHrp, paauyc, AMameTp, II0Maab IOBEPXHOCTH cdephl. Bzanmuoe
pacroyioxeHne cdepbl U IUIOCKOCTH, KacaTelibHasi IUIOCKOCTh K cdepe, MIomaib
cepsl

N300paxkeHue Ten BpallleH!s Ha IUIOCKOCTH. Pa3BEépTka LHUIHHIpA U KOHYyca

6.5

6.6

6.7

KoMOuHanmu Tten BpalleHuss U MHOTOTPAaHHMKOB. MHOIOTpaHHUK, ONUCAHHBIN
okoJio cdepsl, chepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIH TEJIO BPAILICHUS

[Tonstne 060 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapajienenunena M cieactsus u3 He€. OOBEM IMIUHIpA,
konyca. O0bEM 1mapa u mionaab cQepobl

[TonoOHble Tenma B mpocTpaHcTBE. COOTHOIIEHUS  MEXAY  IUIOMIASAMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TeJ

6.8

Ceuenust uunuHApa (MapajuleIbHO U NEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

6.9

6.10

Bektop Ha mnockoctd M B IpocTpaHcTBe. CJI0KEHME W BBIUATAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. PasznoxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHUEM NTPABUII ACUCTBUI C BEKTOPaAMH

[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpA.
[Ipocreiimme 3amauM B KOOpAMHATax. YTosu Mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHHE YITIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHUPOBATD
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJI MAaTE€MaTU4YeCKOW WHIYKIUU;
MPOBOJIUTh  JIOKA3aTEJIbHbIE pPACCYXKICHUS MpPU PELICHUHU 3aj]ad,
OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKJIEHUW; YMEHHE
OIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEPALUU Haj
MHOKECTBaMHU; YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Juis ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHUCHIBaTh rpadbl pa3InYHBIMU
croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKAa3aTelIeM, CTENEHb C  JACHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKN JI€IMMOCTH, HAaUMEHBIIMHA OOIIMH AETUTEeNlb U HauMeEHbIIEee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemeHnu 3agad; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsAMHU M Jorapupmamu, Mmpeodpa3zoBaHus IPOOHO-pAlMOHAIBHBIX
BBIPQXCHUI; YMEHHME OIEpUPOBATh IOHATUSAMU: IOCIENOBATEIbHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeCkOHEUHO yObIBaroIlasi TIeOMETpHYecKass Mporpeccus; yMeHue
3aJ1aBaTh MOCJIEA0BATEIHLHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMpPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO
yhcna, ¢opMa 3amMch  KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas,
TPUTOHOMETpHUUYECKass U  anreOpauyeckas); yYMeTb HPOHU3BOJIUTH
apudMeTHUecKue NeHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TNPUBOJIUTH




MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, OonpeaenuTesb  MaTPHIbI,
reOMETPUYECKUN CMBICH ONPeNeTUTENs

YMeHHe OnepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIC, HUPPALMOHAIIBHBIE,
NoKa3aTebHbIC, CTENECHHbIC, JOrapu(MHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HOHATUSAMU: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHHW, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YpaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX
3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKH U peasibHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (PYHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIEe U HAUMEHbIIEE 3HAYCHUS
(GyHKIMU HA TPOMEXKYTKE, HeNpepbIBHAs (DYHKIHSA, aCUMIITOTHI TpaduKa
(GyHKIMM, epBasi U BTOpas NMPOU3BOJAHAA (PYHKLIMU, TEOMETPUUYECKUN U
¢u3nveckuii CMBICT TIPOM3BOJHOM, NIepBOOOpasHasi, OIpeaeIEHHBIN
MHTErpajl; yYMEHHE HaXOIUTh ACUMMTOTHI Ipaduka (QyHKIUH;, yMEHUE
BBIUUCIIATh MPOMU3BOJHBIE CYMMBI, IPOMU3BEIEHHs, YacTHOIO U
KOMIIO3ULIUM (YHKLUH, HaXOIUTh YpaBHEHHE KacaTeJIbHOM K Tpaduky
(GyHKLUU; yMEHUE HAXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIs HCCIeloBaHUA (DYHKIUA,
HaXOJUTh HauOOJIbIIME M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpayKd MHOTOYJIEHOB C MCIIOJIb30BAaHMEM amiapara MaTeMaTH4ecKOro
aHaJIM3a; MPUMEHATh NPOU3BOAHYIO JJI HAXOXKAECHUS HAWIYy4dllIero
pellleHuss B NPUKIAJHBIX, B TOM YHCIE COLMAIbHO-3KOHOMHYECKUX U
¢u3nUecKkux 3a1a4yax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOILIBLIO
MHTETpasla; MPUBOAUTH IPHUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
NOMOIIBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMM, JuHeiiHas (yHKIUS, KBaIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENIEHHAast byHKIHSA,
TPUTOHOMETpUUYECKHEe  (PYyHKIMH, O0OpaTHble TPUTOHOMETPUUYECKHE
¢byHKUMM, TOKa3aTedbHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKU H3yYEHHBIX (YHKUIMN, BBIIOJIHATH IMpeoOpa3zoBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH AJIs1 U3YYEHUS TIPOLIECCOB U
3aBHCUMOCTEH, TIPU pelIeHUH 3a7ad U3 APYrHX YYeOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpakaTb (HOpPMyJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; WCIIOJIb30BaTh CBOiCTBa W Tpadukm QyHKOMA UIs
pelleHusl ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; U300pakaThb
Ha KOOPAMHATHOM IIJIOCKOCTM MHOXECTBAa pELICHUH YpaBHEHMI,




HCPABCHCTB U UX CUCTCM

VYMeHue pemarb TEKCTOBBIE 33/ayM pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJH U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCJIOBHIO 3aJa4H, MCCIENOBATH IIOJIyYEHHOC PELICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUH HA S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHUIO 3aJayH,
UCCIEN0BATh IIOCTPOEHHBIE MOJECIHM C UCIOJB30BAHUEM ammapara
anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBarh MOHATUIMU: cpeiHee apudmeTnyeckoe, MeANaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHHs, pa3Max, JUCHepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO HabOpa; YMEHHME U3BIIEKATh,
UHTEPIPETUPOBATh WH(GOpPMAIMIO, MPEACTABICHHYIO B TaliHIax, Ha
auarpaMmax, rpagukax, OTpaXKarollylo CBOMCTBA peaIbHBIX MPOIECCOB U
SIBJICHHIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOIIBIO TAOIHIl U THATrpaMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C INPUMEHEHUEM
rpagUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB; TpaduvecKu
HCCIIEIOBaTh COBMECTHBIE HAONIOACHHUS C TOMOIIBIO JAUarpaMm
paccenBaHMs U JINHEWHOU perpeccuun

YMeHue onepupoBaTh IOHATUSAMH: CIy4YalHBIA ONBIT M CIIy4aillHOE
coObITHE, BEPOSTHOCTH CIIy4aHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJO0B; HPUMEHATH
(bopMyNbl CIOXKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily HOIHOMH
BEPOSATHOCTH, (popmyny bepHysuin, komOuHaTOpHBIE (akThl U HOPMYIIBI;
OLICHUBATh BEPOSATHOCTH peabHBIX COOBITUH; yMEHHE OIEepHpOBAThH
NMOHATUSAMM: CIIlydaliHass BEIMYMHA, pACHpPEACIICHHE BEPOSATHOCTEM,
MaTE€MaTH4YeCKOe OXKUJAHWE, IUCIEPCUS M CTAHNAPTHOE OTKJIOHECHHE
ClIy4ailHOM BeNWYMHBI, (QYHKUMU pacOpeleseHus U IJIOTHOCTHU
PaBHOMEPHOIO, II0OKA3aTEIbHOTO W HOPMAaJbHOTO  PAaCHpPEIEICHHN;
YMEHUE WCHOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpENCICHUN s
pellleHusl 3aJad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJNBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEpUPOBATh IOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YHCIO TepecTaHOBOK; OMHOM HploTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PAacCyKICHUS IJIsl pEeLeHUs 3ajay;
OILICHUBATh BEPOSITHOCTH peanbHBIX cOOBITHI; COCTAaBJISITh
BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATUAMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKMH yroJl,
JBYTPAaHHBI YrOJ, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOIIMECS IPSMBIE,
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NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY IPSAMON M IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU O IJIOCKOCTH, PACCTOSHHUE MEXKAY
IIPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHME MCIIOIb30BaTh U
peLIeHUH 3aJa4 U3y4eHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOWIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJENM C IOMOILIBI0 TI'€OMETPUYECKUX IOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE 3a7aun

VMeHHe onepupoBaTh MOHATUAMH: IUIOMAAb (GHUTYpbl, 00bEM (GHUTYDBI,
MHOTOTPaHHHK, MPABUIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPAHHHUKA,
Ky0, Mmapajuiejenuiies, Nnpu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTD
BpallleHus, MUJIUHAP, KOHYC, map, cdepa, IIomaas cdepsl, IUIONaIb
MOBEPXHOCTU MMUPAMUJBI, MPU3MBI, KOHYCa, IWIMHApPA, 00bEM KyOda,
IpAMOYTOJIbHOI'O ITapaJuiCCnuicaa, nupaMuabl, HIpPU3Mbl, LHUIAHApPA,
KOHycCa, Iapa, pa3BEépPTKa MOBEPXHOCTH, CCUCHUs KOHyCa M LWIHHIPA,
napajuielibHble OCH WM OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh,
Kacaromiascs chepbl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHKKA, W300pakaTh MHOTOTPAHHUKHU, (UTYPHI M MOBEPXHOCTH
BpAIIICHUS, UX CCUCHHUS, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHUE TPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHEHO
(bopMyIMpPOBaTh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIBUTATH THIIOTE3HI
0 CBOHMCTBAaxX W NMPH3HAKAX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIMOJHATH HEOOXOIUMBIE JIOMOJHUTEIbHBIC
MOCTPOCHHSI
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YMeHue omnepupoBaTh MOHATHSAMH: JBM)KEHHE B IPOCTPAHCTBE,
napajuleIbHbIM NEPEHOC, CUMMETPHUs Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue T1000Us, MOJO0OHBIE (QUIYpbl; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXHUTEKTYpE€; HCIIOJIb30BATh I'€OMETPUUECKHUE OTHOIICHHUS
OpU pELICeHUWU 3a/la4y; HaXOAWUTh TeOMEeTpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIOIAAb, OOBEM) MpH pEUIeHHH 3aJad M3 APYTruX Y4eOHBIX
IIPEIMETOB U U3 PEAIbHOM JKU3HHU; YMEHUE BBIYUCISTH F€OMETPUUECKHE
BEITMYUHBI (JUTMHA, YTOJ, IUIONMIab, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIOJNIB3YSl M3Y4YeHHbIE (DOPMYJIBI M METONbl, B TOM YHCJE: IUIOMAdb
MOBEPXHOCTU MUPAMUbI, PU3MBI, KOHYCa, WINHIPA, TUIOMAAb Cepsl;
00bEM Ky0Oa, MPsIMOYTOJILHOTO MapasulesienuIeaa, MUPpaMuibl, MPHU3MBI,
IWIMHIPA, KOHyCa, Iapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB
NoJ00HBIX (puUryp
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YMmenne ONCpHUPOBATH IMOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, PAaA3JIOKCHHUEC BCKTOpa II0 6a3Hcy,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIAY




BCKTOpaMHu; YMCHHC HCII0JIb30BATh BGKTOpHHfI n KOOpIII/IHaTHHﬁ METO
1 pC€HICHUA TCOMCTPHYCCKHUX 3agad MW 3aaa4 JOPYIrux y‘Ie6HBIX
npeaMETOB
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YMenue BbIOMpaTh TOAXOMANIMN METOJ JUIS pEUICHUS 3aJauH,
MOHMMAaHHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU NPUPOAHBIX U
OOIIECTBEHHBIX ~ TPOIECCOB U  SIBJICHUW; YMEHHE Ppaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE, YMEHHE IMPUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM W  MHUPOBOH
MaTeMaTUYeCKOil HayKu




IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 11O
MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Kon
1 Yucna u BBIYMCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
12 Panmonanbhbple uucia. OOBIKHOBEHHbIE M JAECATUYHBIE JpOOM, NPOLEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHU. JencrBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypAJIbHOM CTETIEHU
14 Crenenbp ¢ 1mensiM mokazateneM. CTemeHb € palMOHAIBHBIM ITOKa3aTeNeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCMHYC M TaHIE€HC 4YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTapH(PMBI
JlelicTBUTENbHBIE 4HCia. ApupMETHUECKUE ONepauu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. IlpuGnukEéHHbIE BBIUUCIEHMS, IpaBUia OKPYIJIEHUs, NPUKUAKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomrnekcHeie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmoHnanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHHS
2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U IOrapupMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbl
3 OyHKIMH U TpaduKu
31 OyHKIMs, crocodsl 3aganus GyHkuuu. I'paduk ¢pyHkumu. BzaumHo obpatHble
' ¢ynkuuu. YétHeie U Heu€THBIe QyHKUMU. [lepuoauueckue GyHKIUHN
Ob6nacTh ompeaeneHUss U MHOXKECTBO 3HaueHUM GyHkuuu. Hynu ¢yHkum.
3.2 [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIHH.

MaKCI/IMyMLI 1 MUHHUMYMBEIL (byHKI_[I/II/I HawubGonblllee 1 HauMeHbIIEe 3HAYCHHE




(GYHKIMN Ha TPOMEXKYTKE

Crenennas QyHKIUS ¢ HATypaJbHBIM M IIeJIbIM Toka3areieMm. EE cBoiicTBa u

3.3 - .
rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukn paspsiBa. AcuMnToThl TrpadukoB ¢yHkuuid. CBoiicTBa (yHKIHH,
' HEMpPEpBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
38 Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHre MPOM3BOAHON K HCCIIEAOBAaHUIO (YHKIMHA Ha MOHOTOHHOCTH M
4.2 skcTpeMyMbl. Haxoxxnenre HanOoNbIIEr0 U HAUMEHBIIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoskecTBa U JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 Koopaunats! 1 BEKTOpBI




