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. INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHoro Kypca «I'eomeTpus» 6a30Boro ypoBHs aiisi o0ydaroruxcs 10
—11 xmaccoB pas3paborana Ha ocHOBe @enepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpPEJHEro oO0IIero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHIA,
MPEIbABISEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHWIO, W TPATUIUN POCCUUCKOro 0Opa3oBaHUS.
Peanu3arus mporpamMmbl 00eCIIeYHBaCT OBJIAJICHUE KITFOUEBBIMH KOMITETCHITUSMU, COCTaBIISTFOIIMHE
OCHOBY /ISl CaMOpPa3BUTHsI W HEMPEPBHIBHOTO 00pa30BaHUS, IEIOCTHOCTh OOIICKYIBTYPHOIO,
JUYHOCTHOTO M TI03HABATEILHOT'O PA3BUTHS JTMUYHOCTH O0YUAIOIINXCSL.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca Te€OMETpUHM Ha YPOBHE CpeaHero ooOmiero oOpa3zoBaHUs
00yCIIOBJIEHa TMPAaKTUYECKOW 3HAYUMOCTBIO METANpeAMETHBIX U TMPEAMETHBIX pe3ybTaToB
00y4eHHsT T€OMETpPUM B HAlpaBJIEHUM JHMYHOCTHOTO PA3BUTUS OOydaromuxcs, (popMHUpOBaHUS
(YHKIIMOHAIBHOM MAaTeMaTU4EeCKOM TI'pPAMOTHOCTH, HW3Y4YEHHs JPYTUX Y4YEOHBIX JAUCLUILIMH.
PazButne y oOydaromuxcsi MNpPaBUIBHBIX MPEICTAaBICHUI O CYIIHOCTH U MPOUCXOXKJICHUU
reOMETPUUYECKUX a0CTPAaKIM, COOTHOIIEHHWH DPEATbHOTO M HJCAIBHOr0, XapakTepe OTpa)KeHHs
MaTE€MaTU4YeCKOM HAyKOM SBJICHUH U IPOLIECCOB PEAJIBHOIO MHMPA, MECTE T'€OMETPUU B CUCTEME
HAyK ¥ POJIM MaTeMaTUYeCKOro MOJICIMPOBAHUS B HAYYHOM [TO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS YUaIINXCs, @ TAK)KE KAU€CTB MBIIIJICHHS, HEOOX OMMBIX
JUIS QIaliTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBnsieTcss OAHUM M3 0a30BBIX MpPEIMETOB Ha YPOBHE CpPEAHEro OOIIero
o0pa3oBaHMs, TaKk Kak o00OecrnedynBaeT BO3MOXKHOCTh HM3YUEHHUS KaK IJUCIHIUIMH €CTECTBEHHO-
Hay4HOH HaIPaBJICHHOCTH, TaK U I'yMAHUTAPHOM.

Jlornueckoe MebiieHue, GopMUpyeMoe MPHU U3yYEHUH O0YJarOITUMUCS MOHATUWHBIX OCHOB
reOMETPUU U TOCTPOCHHUH IIEMOYKH JOTHYECKUX YTBEPXKICHHUM B XOZAE PEUICHHS] T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIaTb W ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS IpU
pellIeHnH 3aJjad €CTECTBEHHO-HAYYHOI'0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHne opueHTHPOBATHCSI B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCeX 001acTAX
JeSITEeNbHOCTH 4enoBeka. OpHEHTAIHsl YeloBEeKa BO BPEMEHH M NPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €T0 COIMAIBHOro OBITHS, (hopMa OTPaKEHHS OKPYKAIOMIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHMS U aKTUBHOI'O MpeoOpa3zoBaHus AeHCTBUTEILHOCTH. OneprupoBaHUe MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSAET pa3Hble BHUIbl YU€OHOH M TPYIOBOH AEATENbHOCTH, SIBISETCS OIHUM M3
po(heCCUOHATBHO Ba)KHBIX KAa4eCTB, IO3TOMY aKTyallbHA 3aa4ya (popMHUpOBaHUS Y 00yyarolmuxcs
MIPOCTPAHCTBEHHOI0 MBIIIJICHUS! KaK Pa3HOBUIHOCTU OOpPA3HOI'O MBIIUIEHHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B IIOJrOTOBKE K MPAaKTHYECKOM AEATENbHOCTH 10 MHOTMM HAIllPaBJICHUSM.

Llenb ocBOEHUs mMporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE O0y4YEeHHS —
oOmreobpazoBareibHOE H  OOMIEKYJIBTYPHOE pa3BUTHE OOydJalomuxcs depe3 obecreueHue
BO3MOXKHOCTH MPHOOPETEHUsT M HKCIOJb30BAHMS CHCTEMaTHUYECKHX T€OMETPUYECKUX 3HAHUNA U
NeWCTBUH, CrieNU(pUYHBIX T€OMETPUH, BO3MOXHOCTH YCIICIIHOTO MPOIODKEHUST 00pa30BaHUS TI0
CHEIHNAIbHOCTSM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BaHHUEM F€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM ypOBHE IMpeAHA3HAUEHA sl O0YYaloUINXCs CpeaHeit
IIKOJbI, HE WCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHUH Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanusi. Takum oOpazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH O0OIIHE
MaTeMaTHUYeCKue YMEHHs, CBSI3aHHBIE CO CHEIU(PUKON TeOMETpUHU U HEOOXOAWMBIE Ui KU3HU B
coBpeMeHHOM obOmiectBe. KpoMe 3TOro, oHM HMMEIT BO3MOKHOCTh HU3YyYUTh TF€OMETPHUIO Ooee
riiyOoOKo, eciii B JajbHEHIleM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUYECKHMX 3HAHUAX B
npoecCUOHATBHON AESITENIbHOCTH.



JlocTukeHune Lenn OCBOEHHS IPOrpaMMbl OOECIEYMBAETCS PEIIEHUEM COOTBETCTBYIOIIMX
3amay. [IpuoputeTHpIMU 3asadyamMu ocBoeHHUs Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJIaccax sIBISIOTCS:

(dbopMHUpOBaHUE NPEACTABICHUS O TNEOMETPUU KAaK 4YacTM MHUPOBOHW KyJbTYpbl M OCO3HaHHME €&
B3aMMOCBSI3H C OKPYXKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPENCTABICHUS O MHOTOTPAaHHHWKAX M TellaX BpAlleHHS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJIAIONUX OMUCHIBATh U U3Y4aTh Pa3HbIE SBJICHHS OKPYXKArOILEro
MUDPA;

(dbopMupoBaHUE yMEHHS PACIO3HABATH HA YEPTEkKAX, MOJEISAX M B PEaTbHOM MHPE MHOT OIDaHHHUKH
U TeJa BpallleHMs,;

OBJIQJICHUE METOJaMH pEIICHHs 3aJad Ha IMOCTPOCHHS Ha HM300paKEHHUSX IPOCTPAHCTBEHHBIX
uryp;

dopMupoBaHUE YMEHHS ONEPUPOBATh OCHOBHBIMU MOHSATHUSMH O MHOTOTPaHHHKAax M TeJax
BPAIEHHUS U X OCHOBHBIMU CBOWCTBAMH;

OBJIa/ICHUE AJTOPUTMAMM PELIEHHs] OCHOBHBIX THUIIOB 3a/ad; (pOpMUpOBAHHE YMEHHUsS MPOBOIUTH
HECIIOXKHBIE JI0Ka3aTEeNbHBIE PACCY)KICHHS B XO/I€ PELICHHUS CTEPEOMETPHUCCKUX 3a/1au U 3a/1au C
MPAaKTUIECKAM COJICPKAHUEM;

pa3sBUTHE MHTEIJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOydaromMxcs, [03HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATEIBCKIX YMEHUI, KpUTHYHOCTH MBILIUICHUS;

dopmupoBanue (PyHKIMOHAIBHONW IPaMOTHOCTH, PEJICBAaHTHOW I€OMETPUHU: YMEHUE pacllo3HaBaTh
IPOSIBJIIEHUS] T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B pealibHBIX >KU3HEHHBIX
CUTyallUSX W TpPU M3YYCHHUU JPYIHX YYEOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMepHOCTeH, popMyInpoBaTh X Ha SI3bIKE TEOMETPUM U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH,
IPUMEHSATh OCBOEHHBI T'€OMETPUYECKHM ammapaTr A pEeLIeHUs NPaKTHKO-OPHUEHTUPOBAHHBIX
3aj1a4y, MHTEPIPETUPOBATH U OLEHUBATH NOJTYYEHHBIC PE3YIIbTATHI.

OTau4UTEIBHOW OCOOEHHOCTBIO NPOrpaMMBbl SIBJIIETCSI BKIIOYEHUE B KypC CTEPEOMETPHM B
Hayaje ero M3y4eHus 3a/1ay, pellaeMbIX Ha YpPOBHE MHTYUTHBHOI'O MO3HAHMS, U ONpPEAEIEHHBIM
o0pa3oM oOpraHu3zoBaHHas padOTa HAJX HUMH, YTO CIOCOOCTBYIOT pAa3BHTHIO JIOTHYECKOTO H
IPOCTPAHCTBEHHOT'O MBILICHUSI, CTAMYJIUPYET NPOTEKaHNE MHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJbHEHUIIeMy U3yYEeHHUIO IPeMeTa.

[Ipenmourenue OTAAETCS HATISAHO-KOHCTPYKTHMBHOMY METONy OOYy4YeHHsS, TO €CTb
TEOpPETUYECKHE 3HaHUS HMMEIOT B CBOCH OCHOBE UYBCTBEHHOCTh MPEIMETHO-TIPAKTHYECKON
JesITeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y ydyallluxcs B Kypce CTepeoMeTpuun
NPOBOJUTCSA 3a CUET pelIeHUs 3a/Jad Ha CO3JaHHe IPOCTPAHCTBEHHBIX 00pa3oB W 3afad Ha
ONEpUpPOBAaHUE TPOCTPAHCTBEHHBIMH oOpa3zamu. CoznaHue obOpaza MPOBOJUTCS C OHNOpPOM Ha
HarJsIHOCTh, a ONEPUPOBAHNE O0Pa30M — B YCIOBMSX OTBJIEYEHHUS OT HArJISIIHOCTH, MBICICHHOIO
M3MEHEHHUS €ro UCXOAHOI0 COIepIKaHHUSL.

OcHoBHBIE  copaepkarenbHble JuHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHukn», «IIpsmMble U IUIOCKOCTH B IpOCTpaHCTBe», «Tenma BpamieHus», «Bekropsl u
KOOPJMHATHI B IPOCTpaHCTBe». DopMUpOBaHHE JTOTMUECKUX YMEHUH pacrpesiensercss He TOJIbKO 10
COJIeprKaTeNbHBIM JINHUSAM, HO U TI0 TOJ1aM 00y4YeHHs Ha YpOBHE CpEIHEr0 00I1ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHMsl, COOTBETCTBYIOIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUS paboueit
IPOrpaMMBbl, PacHpeAeNEéHHBIM 0 TofaM OO0Yy4YEeHMs, CTPYKTYPHUPOBAHO TaKMUM OOpa3oM, YTOObI
OBJIAJICHUE TEOMETPUYECKUMH TOHSTHSIMHA W HaBBIKAMH OCYIIECTBISUIOCH IOCIENOBATEIBHO H
HOCTYNATENIbHO, C COOMIOACHUEM MTPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCh
B OOUIYIO CHCTEMY I'€OMETPUYECKUX MPEeCTAaBICHUN OOydYaroUIMXCs, paclIupsis U yriyomuss eg,
00pa3yst MpOYHbIE MHO)KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegento B 11

KJIacce, BCEro 3a JBa roga ooydenus - 102 yueOHBIX daca.



1. COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIIACC

[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE MOHATHUS cTepeoMeTpuu. Touka, nmpsimasi, MIOCKOCTh, MpocTpaHcTBo. [loHsATHE 00
AKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX.

B3anMHOE pacnosokeHue MpsSIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECS, IapaJIeIbHbIE U
CKpeluBampomuecs mnpsMele. IlapamnenpHOCTs NPSMBIX W IUIOCKOCTEH B NPOCTPAHCTBE:
NapajuleJIbHbIE NPSIMBIE B IPOCTPAHCTBE; NApAJUIEIbHOCTD TPEX MPSAMBIX; NapaIENbHOCTh MPIMOU
U TJIOCKOCTH. YTJbl C COHAIPaBJIEHHBIMH CTOPOHAMH; YTOJI MEXIY HPSIMBIMU B IPOCTPAHCTBE.
[TapamienpHOCTh INIOCKOCTEHN: MapajulelIbHbIE IUIOCKOCTH; CBOMCTBA MAapajUICIbHBIX IIJIOCKOCTEH.
[Tpocreiilne MPOCTPAHCTBEHHBbIE (UIYypHl Ha TMJIOCKOCTH: TeTpa’ap, KyO, Mapaiienenures;
MMOCTPOCHUE CEUCHHUIA.

IlepneHIMKYIAPHOCTD NMPSAMONM M IUIOCKOCTHU: NEPIEHANKYISPHBIE NPSMBIE B IIPOCTPAHCTBE,
IpsIMbIE TapajuIelbHbIE M TNEPHEHAMKYISPHBIE K IUIOCKOCTH, NPHU3HAK MEPIEHIUKYIIPHOCTH
IIPSIMOM U TUIOCKOCTH, TEOpEMA O MPSIMOU MEPIEHIUKYIISIPHON INIOCKOCTH. YTIIbI B IIPOCTPAHCTBE:
Yrojl MEXIy MNPSAMOA W TJIOCKOCTHIO; JABYTPAHHBIM Yroj, JMHEHHBIA Yyrojl JABYIPAHHOIO yrija.
[lepnieHIUKYJIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHHUE OT IPSIMOH 110
IUIOCKOCTH, TPOEKIHs (QUryphl Ha IUIOCKOCTh. llepneHIMKYISpPHOCTh IJIOCKOCTEH: MpHU3HAK
NEPIEHIUKYIIPHOCTH ABYX IUTOCKOCTeN. Teopema o TpéxX MepneHIuKyisapax.

MHororpaHHMKH

IToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBIITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yromnbHas mpusMa; TpaHd M OCHOBAHUS
OpU3MbI; HpsMas M HAKIOHHAas MpU3Mbl; OOKOBas U IOJHAs IOBEPXHOCTb IPHU3MBI.
[Tapayuenenunesn, NpsAMOYTrOJIbHBIA Iapajulelenuien U ero cpoiictBa. Ilupammpa: Nn-yronbHas
nupaMusia, IpaHd M OCHOBAaHME NUPAMU[bI; OOKOBasi M IOJHAS IOBEPXHOCTb IHPaMHJIbI;
IpaBWIbHAsg M YCE4YE€HHas MNHMpaMuAd. OJIEMEHTHl Mpu3Mbl M nupaMmuisl. [IpaBuibHbIE
MHOIOTPaHHMKHU: IIOHSTHE IPABUIBHOIO MHOTOTPAaHHUKA; IpaBUbHAs IpHU3Ma W IPaBHIIbHAs
NUpaMKJia; IpaBUIbHAs TPEyroibHas MUpaMuaa U MPaBUIbHBIA TeTpa’ap; KyO. IIpencraBnenue o
IIPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3Ip, JOAEKadAp U ukocasap. CedeHus Npu3Mbl U TUPAMUBL.

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH, INIOCKOCTH.
DOneMEeHThl CUMMETPUU B TUpaMUJax, Napaiienenunenax, IpaBUIbHbIX MHOTOTpaHHUKAX.

Brruucnenune 351€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, muaroHanu, yribl. I[lmomams OGokoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSAMON MPU3MBI, IUIOLIA/lb OCHOBaHUH, TeopeMa 0 OOKOBOI
IIOBEPXHOCTU HIpsiMOM mpu3Mbl. [lmomazas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU IPABHIBHOU
UpPaMU/Ibl, TEOpEMa O IUIoImaau yceu€HHOoH nupamusl. [lonsatue 06 o0béMe. OOBEM UpaMUABI,
IIPU3MBI.

[TonoGHble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOMAISIMA TOBEPXHOCTEH,
00BEMaMU TOAOOHBIX TEI.

11 KIIACC

Tena ppamenus

[{unuHapuyeckass MHOBEPXHOCTb, OO0pasylollde UWIMHIPUYECKOH IOBEPXHOCTH, OCh
WIMHAPUYECKONW MOBepXHOCTU. LIMmuHAp: ocHOBaHMA M OOKOBasi MOBEPXHOCTh, OOpasyromas u
0Cb; IJI0LIa1b OOKOBOM U MOJTHON MOBEPXHOCTH.

KoHnueckast MOBEpXHOCTb, 00pa3ylolMe KOHHYECKOM IOBEPXHOCTH, OCb W BEpLIMHA
KOHHYECKOH MmoBepxHOCTU. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yIolias U OCh; IO b OOKOBOM
U TIOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 0oOpa3ylollde M BBICOTA; OCHOBAaHUS M OOKOBas
IIOBEPXHOCT.

Cdepa m map: mHeHTp, pamuyc, AMAMETp; IUIONIAJb MOBEPXHOCTH cdepsl. Bianmuoe
pacrionoxeHnue chepsl U TNIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; Tuiomaas chepsl.



H300pakeHne Ten BpalleHus Ha MII0CKOCTH. Pa3BEpTKa UIMHApa U KOHYCA.

KomOuHarmmu Ten BpalieHuss ¥ MHOTOrPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN OKOJIO Cephl;
cdepa, BiMcaHHast B MHOT'OI'paHHUK, U TEJIO BpaIlEHUSI.

[Tonsitue 06 o00BEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO MapajuieNenumneia u ciueactpus u3 He€. O0béM 1umuHapa, Konyca. O0béM mapa u
TUIOMIA L ChEPHI.

[Tonobubie Tena B mnpocTpaHcTBe. COOTHONIEHUS MEXAY IUIOMAIASIMH ITOBEPXHOCTEH,
00BEMaMH IT0T00HBIX TEII.

Ceuennsi nunuHApa (MapajielbHO W TEPHEHIUKYISIPHO OCH), CEYeHUs KOHyca
(mapasutennbHOe OCHOBAHMIO U TIPOXOJISIIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctd U B mpocTpaHcTBe. CIOKEHUE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4Yucio. PasznoxkeHne BeKkTopa MO TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBmiio
napajienenumnena. Pemenue 3agay, CBA3aHHBIX ¢ MPUMEHEHUEM MPaBHI JIEHCTBUN C BEKTOPaMHU.
[IpsimoyronbHas cucteMa KoopauHaT B mpocTtpancTBe. KoopauHate! Bekropa. [Ipocreiinue 3anaun
B KOOpJIMHATaxX. YToI Mexay BekTopamu. CKasipHOE MPOM3BEACHNE BEKTOPOB. BhIuncienue yrios
MEXIY MPSIMBIMU U INIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN METOJI IPU PEIICHUU TEOMETPUIECKUX
3ajad.

I11.  IINIAHUPYEMBIE PE3YJIbTATbBI

JINMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3ynbTaThl OCBOCHUSI TPOrpaMMbl ydeOHOro mpenMera «MaTeMaTukay
XapaKTepU3yHTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO  TPAXKIAHCKOM TMO3WIIMK  OOydJaromerocs Kak aKTHMBHOTO |
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOr0o OOIIECTBa, MPEACTABICHHEM O MAaTeMaTHYEeCKHMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IHMYHBIX CTPYKTYD, BIECHUH, MPOLIeIyp TPakIaHCKOro obIecTBa (BEIOOPHI,
OMPOCHI U TIP.), YMEHUEM B3aUMOJIEHCTBOBATH C CONMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM.

I[IaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCHHUCKON TpakKJaHCKOW HJACHTUYHOCTH, YBOXKCHHUS K MPOILIOMY H
HACTOAIIEMY POCCHUMCKOM MaTE€MAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHKEHHSIM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUMCKOW MaTeMaTUYE€CKOW NIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHKCHUU B
JIPYTHUX HayKax, TEXHOJOTHUAX, c(hepax YIKOHOMHUKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHWEM  JIyXOBHBIX IIEHHOCTEH  POCCHUHCKOro Hapona; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, dTUYECKOrO ITOBEICHUS, CBSI3aHHOTO C IMPAKTUYECKUM MPUMEHEHHEM
JIOCTHKEHUT HAayKd M JIESITEJIbHOCTBIO YYEHOrO; OCO3HAHHMEM JIMYHOIO BKJaJa B IOCTPOCHUE
YCTOHYHMBOTO Oy IyIIEero.

IcTeTHYeCKOe BOCIUTAHME:

ACTETUYECKUM OTHOILIECHHEM K MUPY, BKJIIOUYAsd ICTETUKY MaTEeMaTUHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJad4, PEUICHHH, pacCyKIEHHI; BOCIPHUHUMYHUBOCTHIO K MAaTEMATHUECKUM AacleKTaMm
pa3JIMYHBIX BUJOB HCKYCCTBA.

du3nvecKoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHHS NPUMEHATh MaTeMaTHYECKHE 3HAHHUS B MHTEpPEcax 370POBOTO
u Oe3omacHOro oOpa3a »KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (310pPOBOE
MUTaHue, COATAHCUPOBAHHBIN PEXUM 3aHATUUA U OTAbIXA, perysisgpHas (pu3nyeckas aKTUBHOCTBH);
(PM3UYECKOTO COBEPIIIEHCTBOBAHMUS, IIPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHOM JIEATEIbHOCTBIO.

Tpynosoe BocniuTanue:



TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LEHHOCTH TPYIOIIOOUS; HMHTEPECOM K DPa3IUYHBIM
chepam npodeccuoHaTbHOM AEATENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U €€ NPUIIOKEHUSIMH,
YMEHHEM COBEpILIaTh OCO3HAHHBIA BHIOOp Oynayriei npodeccuu W peaan30BHIBATh COOCTBEHHBIE
KMU3HCHHBIC IUIAaHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUN BCEH KM3HH; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEIIEHUU
NPAaKTUYECKUX 3a]1a4 MaTEeMaTHUYECKOM HAPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIUTAHNE:

C(OPMUPOBAHHOCTBIO JKOJIOTMYECKOH KyJIbTYpbl, IOHMMAaHHEM BIHAHUSA COLUAIBHO-
HKOHOMHUYECKHX TIPOLECCOB HA COCTOSIHME TPUPOJHOW M COLMAIBHOM Cpellbl, OCO3HAaHUEM
rJI00aJTFHOTO XapaKTepa dKOJIOTHYECKHX MPOOJIeM; OpUEHTAIIMEH Ha PUMEHEHUE MaTeMaTHYECKIX
3HAHUH JUIA pelleHus 3a/1ad B 00JacTH OKpYXKarolled cpelibl, INIaHUPOBAHUS MOCTYIKOB U OLIEHKH
MX BO3MOKHBIX ITOCIEACTBUM JISI OKPYKAOLIEN CPELBI.

LleHHOCTH HAYYHOT0 MO3HAHUS:

C()OPMHUPOBAHHOCTBIO ~ MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH M OOIECTBEHHOM NMPAKTHUKH, TOHUMAHHWEM MaTeMaTHYeCKOW HayKH Kak cepbl
YeJIOBEYECKOM JesITeTbHOCTH, JTAloB €€ pa3BUTUS W 3HAUMMOCTH ISl Pa3BUTHS IUBHIIN3AINH,
OBJIA/ICHUEM $I3bIKOM MAaTEMAaTUKU M MaTEeMAaTUYECKOH KyJIbTYpOH Kak CpeJCTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIIATH IPOSKTHYIO U UCCIIEA0BATENIBLCKYIO 1€ATEIbHOCTh UHANBUYAIbHO U B

rpymnre.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHSI MPOrpaMMBbl ydeOHOro mpeaMera «MartemaTtukay
XapaKTePU3YIOTCS OBJIAJICHUEM  YHUBEPCAIbHBIMHU nO3HABAM eIbHbBIMU oeticmeusimu,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHLIMU — OCUCBUSIMY, — YHUBEPCANbHbIMU — pPe2yIsIMUEHbIMU
oeticmeusimu.

1) Vuueepcanvuvie noznasamenvuwvie oeticmeus, obecneuusaiom Gopmuposanue OA306b1X
KOZHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue Memooo8 NO3ZHAHUSL OKPYICAIOWe20 Mupa,
npUMeHeHUe J102UYeCcKUX, UCCIe008amenbCKUux onepayutl, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble Jloru4eckue AeiicTBHS:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHONICHUW MEXIy TMOHATUSAMHU; (OPMYIUPOBATH OIPEACICHUS TIOHSATUH; YCTaHABIWUBAThH
CYIIECTBECHHBIA TPHU3HAK KJIACCU(UKANNHA, OCHOBAHUS ISl OOOOIIECHUS W CPABHCHHS, KPUTCPUHU
MIPOBOIMIMOT'0 aHAJIH3a,

BOCIIpUHUMATh, (OPMYIUpPOBATH ¥  MPEOOpPa3OBBIBATH  CYXKICHHUS:  YTBEPIUTEIBHBIE U
OTpHIIATEeNIbHBIC, €TUHIYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,

BBISBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3UM W MPOTHBOpeUYUs B (paKkTax, NaHHBIX,
HAOJIOJICHUSX W YTBEPXKICHUAX;, Tpelarath KPUTCPUU JUIS BBISBICHUS 3aKOHOMEPHOCTCH W
MIPOTUBOPEUHI;

JIeNaTh BBIBOJABI C WCIOJNB30BAHHEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJTFOYCHUH, YMO3aKIIIOUCHUH 110 aHAIOTHH;

MPOBOJUTH CaMOCTOSITENIPHO JOKAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHHU (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh ApPTYMEHTAIMIO, TPUBOAWTH TNPUMEPHl W  KOHTPIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIC CYXKICHUS M BHIBOJIBL;

BBIOMpaTh CMOCOO perieHus ydeOHoW 3amayl (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBEIOMpaTh HAHOOJIEe MOAXOAAIIUIN C YIETOM CaMOCTOSTEIILHO BBICIICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarebCcKue AeiiCTBUA:

UCIIONB30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA HMHCTPYMEHT TMO3HaHUS; (OpMyIupoBarTh
BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEYHe, MpoOJeMy, yCTaHABIMBAaThH HWCKOMOE U JaHHOE,
(bopMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHEHHE;



IPOBOJUTH CAMOCTOSATENIBHO CIJITAHUPOBAHHBIA HKCHEPUMEHT, HMCCIEIOBAaHHUE IO YCTAHOBJICHMIO
0COOEHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SBJICHHUS, MPOLIECCa, BBISIBICHUIO 3aBUCHMOCTEN MEXKIY
00bEKTaMHU, SIBJICHUSIMU, ITPOLIECCAMY;
CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh OOOOIIEHMSI M BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOIO
HaOJIIOIEHUS, UCCIEIOBaHUS, OICHMBATh JIOCTOBEPHOCTHh MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOAOB H
0000I1IeHN;
IIPOrHO3UPOBATh BO3MOYKHOE DPa3BUTHE IIPOLECCA, A TAK)KE BBIABUIATH IPEATIONOKEHHUS O €ro
Pa3sBUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:
BBISIBJIATH JepULUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOJUMBIX JUIS OTBETa HA BOIIPOC U ISl PeLLICHHS
3ajauu;
BbIOMpPATh MH(POPMALIMIO U3 UCTOUHUKOB PA3IMUHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMAIUIO PA3IMUHBIX BUJIOB U (DOPM IIpEICTABICHHUS;
CTPYKTYpUpOBaTh HMH(OpPMAILMIO, MPEJICTaBISATh €€ B pa3IU4HbIX (opMax, HIUIIOCTPUPOBATH
rpaduvecku;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENILHO CPOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMyHUKamueHwvle Oelicmeus, 0Oecneuusaom coopmupo8anHocns
COYUATILHBIX HABLIKOG 00YUAIOUJUXCA.

Oo0menue:
BOCIIPMHUMATh U (OPMYJIUPOBATh CYKAECHUS B COOTBETCTBUHU C YCIOBHMSIMU M LIEJISAMU OOLICHMS;
SICHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS 110 X0y pEeIIeHU 3a]1a4l, KOMMEHTUPOBATh NOJIYyYEHHBIN Pe3yiIbTarT;
B XO7ie 00CYX/IeHHs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJIaeMOil TeMbl, IPOOIEMBbI, peraeMoi
3aJa4d, BBICKA3bIBATH WJIEH, HALICJICHHBIE HA IMOMCK PELICHMsS]; COIOCTaBIATh CBOM CY)KIEHUS C
CYXKICHUSIMH JPYTUX YYaCTHMKOB AMajora, oOHapyXHBaThb pa3iMuue€ U CXOJCTBO IO3UIIMIM; B
KOPPEKTHOH popme GpopMynupoBaTh pa3HOIIACUS, CBOM BO3PAXKEHMS,;
IPEJICTaBISATh  PE3yJbTaThl pEIICHMs] 3aJaud, DSKCIEPUMEHTa, HCCIEJOBAHMsS, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (popMaT BHICTYIUIEHUS C Y4ETOM 3aJad MPE3EHTAlUUd U OCOOCHHOCTEH
ayJUTOpUH.

Cotpyannuectso:
MOHUMATh U UCIOJIb30BaTh NMPEUMYIECTBA KOMAHIHON U MHJIUBHUAYaJIbHON pabOThI MPHU pEeIIeHUN
y4eOHBIX 3a7ay; NPUHUMATH I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OpraHU3alMIo
COBMECTHOH paloThl, pacnpefensTb BHUIbl padOT, JOroBapuBaThCS, OOCYXKIaTh IMpolecc H
pe3ynbTat paboThl; 0000IaTh MHEHUST HECKOIBKUX JIIOJICH;
y4acTBOBAaTh B IPYIMIIOBBIX (opMax paboTel (00CYKIeHUs, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBDY U
MHBIE); BBINOJIHATH CBOIO YacTh pabOThl M KOOPJIMHUPOBATH CBOU JAEUCTBUSA C IPYTMMU WIEHAMHU
KOMaH/Ibl; OLIEHMBaThb KauecTBO CBOEr0 BKJIAJa B OOUIMM MNPOAYKT IO KpUTEpUsM,
c(hOopMyIHPOBAHHBIM YYaCTHUKAMH B3aMMOCHCTBUS.

3) Vuusepcanvuvie pecynamuensie oeiicmsus, obecneuusaiom Gopmuposanue CMbiCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmn3anus:
COCTaBJISATh IIaH, AJITOPUTM PEILICHUS 3a/1a4l, BBIOUPATh CIIOCO0 PEeICHHS C Y4ETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI
peleHnii ¢ yu€ToM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb:
BJIAJICTh HaBbIKAMHU I103HABATEIbHOM pe(IeKCUM Kak OCO3HaHMS COBEpLIAeMbIX JAEHCTBHM U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3yJbTAaTOB; BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHnsl MaTeMaTHIeCcKOH 3aauu;



IPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPHU PELIEHUHU 3a7a4l, BHOCUTh KOPPEKTHUBHI B
JIeSITeTbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAaWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBHME pe3yjbTaTa LEIH M YCIOBUSAM, OOBSACHATH NMPUUMHBI JOCTHXKEHHS WU
HEIOCTUKEHUSI PE3yJIbTATOB JCATEIBHOCTH, HaXOAUTh OMIMOKY, aBaTh OLIEHKY HMpUOOpPETEHHOMY
OIIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBath NOHATUSAMMU: TOUKA, IIPsIMast, IIIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX NPU PELICHUH T€OMETPHUUYECKHUX
3ajad.

OnepupoBath NOHATUIMMU: IAPAIIEIBHOCT U NEPIEHAUKYIISIPHOCTD NIPSAMBIX M INIOCKOCTEH.

KnaccugumnmpoBars B3auMHOE pacioioKeHUe MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBath NOHATUSAMU: JBYIPAaHHBIN Yrojl, I'paHH JABYTPAHHOIO yria, pedpo ABYrpaHHOIO
yria; JUHEHHBINA yroil ABYTPAaHHOIO YIUIa; IPajyCHasl Mepa IBYIPaHHOIO yIJa.

OnepupoBaTh TMOHSATUSMHU: MHOTOIPDAHHUK, BBIIYKJIBIA W HEBBINTYKJIbI MHOIOTPaHHUK,
AJIEMEHTHI MHOTOTpaHHHKA, MPAaBUIIbHBIA MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHbBIE BHUJAbI MHOI'OI'PDAaHHHMKOB (IHMpaMuza; MpU3Ma, HPSIMOYTOJIbHBIN
napauenenurnes, Kyo).

KnaccuduimpoBaTs MHONOTpaHHUKH, BbIOMpas OCHOBAHUS JUIsl KiIacCU(PUKAIUMK (BBITYKIIbIE
U HEBBIYKIIbl€ MHOI'OIPAaHHUKH; MPAaBUIIbHbIE MHOTOTPAHHUKU; HpPSIMble U HAKJIOHHBIE IPU3MBI,
napaJuIeIeIUIe bl).

OnepupoBaTh MOHIATUSIMHU: CEKYIIasl IJIOCKOCTh, CEYEHNE MHOI'OI'PaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOEHUS CEYEHUH, UCIIOIb3YsI METO/] CIE/I0B.

CTtpouTh ceyeHHs MHOTOTPAaHHHMKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIE) IIOCKUE
YEePTENKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BU CBEPXY, COOKY, CHH3Y.

Pemiate 3agaun Ha HaXOXXJEHHE FEOMETPUYECKUX BEIMYHMH IO 00pas3liaM WIH aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHATMTUYECKUE METO/IbI IPU PEUIEHUH CTaHJAPTHBIX MaTeMaTHYECKUX 3a/1a4
Ha BBIYUCIIEHHUE PACCTOSIHUI MEXAY ABYMs TOUKAMH, OT TOYKHU J0 IPSIMOM, OT TOYKHU JI0 MJIOCKOCTH,
MEXIY CKPEUIMBAOIUMUCS MPSIMBIMH.

Pemiate 3aaun Ha HAXOXKJEHHWE MEOMETPUUYECKUX BEIMYUH MO 00pas3laM WM alropuTMam,
IIPUMEHSISI U3BECTHBIE AaHATMTUYECKUE METO/IbI IPU PELIEHUH CTaHJAPTHBIX MaTeMaTHYECKUX 3a/1ad
Ha BBIYMCICHHUE YIJIOB MEXAY CKPEIMBAIOUIMMUCA HPSIMBIMU, MEXKAY MNPSAMOH U IUIOCKOCTBIO,
MEX]y IIJIOCKOCTSIMU, IBYIPAaHHBIX YIJIOB.

Bbraucnate 00bEMBI M IJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma, MUpaMuia) C
IpUMEHEHHEM (DOPMyYJI; BBIUUCIATH COOTHOLIEHUS MEXAY IUIOMIAJIMHU IIOBEpXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOI'OI'PaHHHUKOB.

OnepupoBath MOHIATUSIMH: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPHH;
LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh U HHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKUX (PUTypax, IPEACTABICHHYIO Ha YepTeXax U PUCYHKaX.

[IpumensTb reomerpuueckue (akThl s  PEIIEHUS  CTEPEOMETPUYECKUX  3a]ad,
IPENOIAralolMX HECKOIBKO [IaroB PELIeHUs, €CIIM YCIIOBHs IPUMEHEHH 3a/laHbl B SIBHOH (GopMme.

[IpuMeHATh TpPOCTEHIINE NPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAIlMOHHBIE
CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a]a4.

[TpuBoaANTe mpuUMEpbl MaTeMaTHMYECKUX 3aKOHOMEpPHOCTEH B NPHUPOJE U  KU3HH,
pacro3HaBaTh NPOSIBJIEHUE 3aKOHOB F€OMETPUM B UCKYCCTBE.

[IpumeHsTh TONY4YEHHBbIE 3HAHWS HAa MPAKTUKE: aHAJIU3UPOBATH pEAIbHBIE CUTYallud U
IPUMEHSATh U3Y4YEHHBbIE MIOHATHS B IIPOLIECCE MIOMCKA PELIEHUsI MaTeMaTHYECKH c(hOpMyINPOBaHHON



HpO6J'IeMI>I, MOJZCIINPOBATE PCAJIbHBIC CUTyallUM Ha A3BIKC I'€COMCTPHUHU, UCCICA0BATh ITOCTPOCHHLIC
MOZACIIN C HCIIOJIB30BAHUCM TI'COMCTPUYUCCKHUX MOHATUU U TEOpEM, aIlllapara aJ'IFe6pBI; peuarb
MPAKTUYCCKUC 3a1auU, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUUCCKUX BCIIMYNH.

11 KIIACC

OnepupoBaTh MOHATHAMH: LWIMHIPUYECKAs] TTOBEPXHOCTh, 00pa3yroIue LUIUHAPUYECKON
MOBEPXHOCTH; IWJIMHJP, KOHHUYECKas IOBEPXHOCTh, OOpa3yrollue KOHMYECKOH ITOBEPXHOCTH,
KOHYC; chepruecKas MOBEPXHOCTb.

PacrnioznaBaTh Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U 1map).

OOBSCHATH CLIOCOOBI TOTYYCHHUS TEJ BPAILCHUSI.

KnaccuduimpoBaTs B3auMHOE pacrnoioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOM CECMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTa;
IaPOBOM CJIOM, OCHOBAaHME IAPOBOrO CJI0s1, BEICOTA MIAPOBOrO CJIO0S; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IIJIOMIAAM TOBEPXHOCTEH TN BpalleHUs, T€OMETPHUYECKHX Tel C
npUMEHEHHEM (OpMYIL.

OmnepupoBath MOHATUSMHU: MHOTOI'PaHHHK, BIIUCAaHHBIN B chepy M ONMUCAHHBIA OKOJIO cepsl;
cdepa, BliMcaHHAs B MHOT'OTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIUuCIATE COOTHOLICHUSI MEXTy TUIOIIASIMA TOBEPXHOCTEH U 00bEMaMU MOAOOHBIX Tedl.

N300pakaTh u3y4yaemble (GUTYppl OT PYKH U C TNPUMEHEHHEM TIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) TMJIOCKHE YEPTEkKH M3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TeJ BpaIlleHusI.

W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (purypax, mpeCcTaBICHHYIO Ha YepTeKax U PUCYHKaX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATH 1eHCTBUS CII0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHMSI BEKTOpa Ha
YHCI0, 00BACHATH, KAKUMHU CBOMCTBAMU OHU 00JIaJalO0T.

[TpuMeHsITh IpaBUIIO NapajlIeIeNuIea.

OnepupoBarh MOHATHUSAMH: JAEKapTOBbl KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXIy BEKTOPAMH, CKaISIpPHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoautb cymmMy BEKTOpPOB M IMPOM3BENEHUE BEKTOpa HAa YMCIIO, Yrojl MEXIy BEKTOpaMmu,
CKaJISIpHOE MPOU3BEJCHHE, PACKIIAIBIBATh BEKTOP 110 ABYM HEKOJJTMHEAPHBIM BEKTOPaM.

3aaBaTh IUVIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOPAMHAT.

[TpumensTe reomerpuveckue GakThl Ui PEIICHHS  CTEPEOMETPUYECKHX  3a7ad,
MPeINoJIarauX HECKOIbKO IIaroB PEIIeHus, €ClIM YCIOBHS MPUMEHEHUS 3aaHbl B IBHOU (popme.

Pemarp npocreiinye reoMerpuueckue 3aladd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
MeTo/a.

Pemarp 3agaum Ha J0Ka3aTeNbCTBO MaTeMAaTHMYECKUX OTHOIIEHMH M HaXOXKICHHE
reOMETPUYECKUX BEIMYMH MO 00paslaMm MWIH aaropuTMaM, MPUMEHSsT M3BECTHBIE METOJbI IMPHU
pEIIEHNH CTaHIapTHBIX MaTEMaTUYECKUX 3a/1a4.

[IpumensTh mpocTellINe NpOrpaMMHBIE CpEACTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI PU PELICHUU CTEPEOMETPHUECKUX 3a/au.

[IpyBoauT, TpHUMEpPHl MaTEMaTHMUYECKUX 3aKOHOMEPHOCTEW B TNPUPOJAE M IKHU3HH,
pacro3HaBaTh NPOSBIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpuMeHsTh TONYYEHHBIE 3HAHUA Ha TMPAKTHUKE: aHAJTU3UPOBATH pEAlbHBIE CHUTYalluu U
NPUMEHSTH U3Y4YEHHBIE IOHATHS B TIPOIIECCE MOMCKA PELICHNs MAaTeMaTHUECKU c(hpOpMyIHpOBAaHHON
po0JIeMbl, MOJIEIUPOBATh PEAIbHBIE CUTYAllUU Ha S3bIKE F€OMETPHUH, HCCIIEA0BATh TOCTPOEHHBIE
MOJIEIM C HUCIHOJIb30BAaHHEM T'€OMETPUYECKUX MOHSITHA M TEopeM, ammapara aiareOphl; peuatb
IIPAKTUYECKUE 3a]1a4, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJIUYHH.



IV. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo 4yacoB
Ne HauMenoBanmue Pa3a€JioB M TEM IPOrpaMMbl KonrpoabHble | I[IpakTHuecKkue 3HeKTp0HHBIe (III/I(l)[)OBbIe)
n/n Bcero p p o0pa3oBaTelibHbIE pecypchl
padoThI padoThbl
1 BBezieHrE B CTEPEOMETPHIO 10 https://m.eds00.ru/S2X6T9S4N
2 [psmeie u TI0CKOCTH B NPOCTPAHCTBE. [NapamiensHOCTh IPSIMBIX U 12 1 hitps://m.edsoo.ru/AAFATAALO
IJIOCKOCTEH
3 [MeprieHIMKYIAPHOCTD NPSMBIX M IIOCKOCTEH 12 https://m.edso00.ru/H6S9B2H3C
4 VTIIBl MEKTY TIPSIMBIMH M TTOCKOCTSIMH 10 https://m.edsoo0.ru/V1P7V40O5P
5 MHOrorpaHHUKH 11 https://m.eds00.ru/H4T8T003J
6 OOBEMBI MHOTOTPAHHHUKOB 9 https://m.edso0.ru/MOU7P9J8N
https://m.edsoo.ru/Y0B4Q4U6

7 [ToBTOpEHNME: ceueHus:, pACCTOSHIS U yTIIbI 4 1 W

OBLIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 68 5 0

11 KJIACC
KosaunyecTBo yacoB
Ne HaumeHnoBaHue pa3aeoB U TeM NPOrPamMMbI KoHTPOIbH IpakTHYecK JaeKTponHbie (IHPpoBHLIe)
n/n Bcero p p o0pa3oBaTesbHbIE pecypchl
ble padoThl ue padoThl

1 Tena BpameHus 12 https://m.eds00.ru/S5Z2P7H5N
2 OOBEMBI TEN 5 https://m.edso00.ru/U2Z5G4Q9N
3 BekTopsl ¥ KOOPAMHATHI B TIPOCTPAHCTBE 10 https://m.edsoo.ru/K7Z1X5A7E
4 [MoBTOpEeHue, 0000IIEeHNE, CUCTEMATH3AIUS 3HAHU T 7 https://m.edsoo.ru/T4AM8POI5F

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W
https://m.edsoo.ru/Y0B4Q4U6W
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

V. IIOYPOUYHOE INTAHUPOBAHUE

10A KJIACC
KosaunyecTBo yacon Jarta uzyuenust
Ne Tema vpoka K I DJIeKTpOHHBIe HU(POBLIE
n/m » Bcero OnTp PAKTHY Inan dakT o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI

OCHOBHBIE OHATHS CTEPEOMETPHH: TOUKA, TIPAMAs, IIIOCKOCTh,

1 npocrtpancteo. [TpaBuia 1:1306pa>1<eHm Ha PHCYHKaX: 1 hitps://m.eds00.ru/S0S2Y 9027
M300paXkeHHsI IIOCKOCTEH, apalIelIbHbIX IPSAMBIX (OTPE3KOB),
CEpEJIMHBI OTPE3Ka

2 Iepecekaronuecs MI0CKOCTH 1 https://m.edsoo.ru/N8V5J9H6P

3 Tepecekaroniuecs OpsaMas U II0CKOCTh 1 https://m.edso00.ru/U212H4R9X

4 3HaKOMCTBO C MHOTOrPAHHMKAMH, H300paKeHUE 1 https://m.eds00.ru/NAWTI0ASS
MHOrOIPaHHUKOB HA PMCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax

5 HauanbHbie cBefIEHNs O Ky0Oe M IMPaMUIIE, UX PA3BEPTKU U 1 hitps://m.eds00.ru/D3GOU4VET
MOJIEIN.

6 CeueHHs MHOTOTPaHHUKOB 1 https://m.eds00.ru/C7R7N3P7Z

https://m.edsoo.ru/Y5R6S2W4

7 [TonsiTne 00 akCHOMaTHYECKOM TIOCTPOSHUH CTEPEOMETPUH 1 D

8 AKCHOMBI CTEpEOMETPUH. 1 https://m.edso0.ru/X4H7V6K7P
AKCHOMBI CTEPEOMETPUH U CIIEJCTBHSA U3 HUX 1 https://m.eds00.ru/Y1T1U8Y5S

10 | TIpHMCHEHUE aKCHOM CTEPEOMETPHH 1 CIIC/ICTBHI 13 HUX B 1 hitps://m.edso0.ru/UIFINTT3X
peluenny 3a1a4

11 | B3aHUMHOC PaCTIONOKEHNE IPAMBIX B IPOCTPAHCTBE: 1 hitps://m.eds00.ru/O4H1S4S9C
TIEPECEKAIONINECS, IAPAIIENbHBIE M CKPELIMBAIONINECS TIPAMbIE

12 [TapannensHble npsiMbie B ipocTpaHcTBE. [lapamienbHOCTh TPEX 1 https://m.eds00.ru/BOHONSRIT
IPAMBIX

13 | [MapannensHOCTh NPSMBIX W IIIOCKOCTEN B POCTPAHCTBE 1 https://m.edsoo.ru/U4B514D00

14 | Vsl ¢ COHANMPABICHHBIMI CTOPOHAMHE 1 https://m.edsoo0.ru/O9F7F7S7L

https://m.edso0.ru/M2W6K4M1

15 | Yron Mexny npsIMBIMHU B IIPOCTPAHCTBE 1 C

1g | PelcHE 3a1au HAXOKIICHUA YITa MOKY TPAMBIMH B 1 hitps://m.edso0.ru/U4P7UONSC
POCTPAHCTBE

17 | IapannenbHble IIOCKOCTH 1 https://m.edsoo.ru/W5I1H7V1H

18 | CaoiicTBa mapajuIeIbHBIX ITOCKOCTEH 1 https://m.edsoo.ru/V3C9AOLOE



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E

KoaudecTBo yacoB

Jara uzyuenus

Ne DJieKTpoHHbIe U pPOBbIE
n/n Tewa ypoka Bcero Kourp Hpaxruy Iaau ®akTr o0pa3oBaTesibHbIE PeCYpPChl
padoThI padoThI

19 | Tpocreiiliiie NpOCTPaHCTBEHHEIE GUIYPhI Ha IIOCKOCTH: 1 hitps://m.edsoo.ru/K2B6X6Z6F
TeTpasIp, Ky0, NapasuienenuIie

20 | Hocrpoenue ceuenuii 1 https://m.eds00.ru/C3U4V3I5K

21 | 3ajauu Ha IOCTPOEHUE CEYEHHUIH 1 https://m.edsoo.ru/\V0J4J9P1L

44

22 Konmponsnas paooma Nel no meme "Ilpamovie u nnocxoc?f’u 6 1 1 https://m.edso0.ru/L418D3P 1)
npocmpancmee. Ilapanienvnocms npamvix u naockocmeil

23 | HepnenauKy/aspHble OPSAMbIE B IIPOCTPAHCTBE 1 https://m.edso0.ru/GIL6L 7U1l

24 | TapanienbHble IpSMbIe, IEepeHAUKYIAPHbIE K IIIOCKOCTH 1 https://m.eds00.ru/N20302C3R

25 | TIpsamble napajieabHble U NEPIEH IUKYIAPHBIE K TLIOCKOCTH 1 https://m.eds00.ru/ESE5Z5R4W

26 | Tlpu3sHaK NepreH MKyISpPHOCTH OPSIMOH H IIIOCKOCTH 1 https://m.eds00.ru/C4F9P3B6C

57 | Vcrions30Banue NPH3HAKA NEPTICHIMKYIPHOCTH NPAMOH 1 1 hitps://m.edso0.r/E6RAR202J
IUIOCKOCTH B PEICHUH 33124

28 | Teopema 0 NpAMOIi, HEpPIEHIUKYJIAPHOI MIIOCKOCTH 1 https://m.eds00.ru/SBU6GI04R

og | Mcnonb3oBaHue TeOpeMbl 0 NPAMOi, NEpIICH MKy IIPHOIH 1 hitps://m.edsoo.ru/L7F8S016D
IUIOCKOCTH, B PENICHUY 3a/1a4

30 | TlpuveHeHHe CBOCTB 1 IPH3HAKOB NEPTICHIMKYIAPHBIX K 1 hitps://m.eds00.ru/O7L4V3D6U
IINIOCKOCTHU pr{MBIX

g7 | PacCTOsHHE OT TOUKH /10 IIOCKOCTH, PACCTOAHHE OT NPAMOii 210 1 hitps://m.eds00.ru/R7P7TD2B2Z
TIOCKOCTH

gy | TIepNEHIMKYIAD 1 HAKIIOHHBIE: BLIYHCICHHE PACCTOAHI OT 1 https://m.edso00.ru/V7O1R9G6
TOYKH 10 INIOCKOCTH M

33 HepneljﬂHKyﬂﬂp 1 HAKJIOHHBIC: BBIYHUCIICHUE PACCTOAHUA OT 1 httDS//medSOOI’U/SOOQZS D9X
MpsAMOU 10 INIOCKOCTH

34 | IlepmeHANKyIsAp U HAKIOHHEIE: PEIICHHE 3a1ad 1 https://m.eds00.ru/S6G8J9U00

35 | YIiIBl B POCTPAHCTBE: YroJl MEXTy NPSIMOM M TIOCKOCTHEO 1 https://m.edsoo.ru/Z4J2EQW3F

36 | JIByrpaHHblif yron, TMHEHHbIH yron AByrpaHHOrO yria 1 https://m.edso0.ru/COX9F9B1H

37 | BolunciieHMe TMHEHHOTO yIiia ABYIPAaHHOTO yIila 1 https://m.edsoo.ru/A3Y2P8PIR

38 | INepneHauKyIAPHOCTH MIOCKOCTEH 1 https://m.edsoo0.ru/Z1L1L4W00

39 | INpusHAK NepneH uKyIAPHOCTH ABYX IIOCKOCTEl 1 https://m.edsoo0.ru/F3K7G7B3Z

40 | Jlokas3aTelbCcTBO NEPIEH IMKYIISPHOCTH JABYX IIOCKOCTEH 1 https://m.eds00.ru/POQ7H2S4U



https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U

KoaudecTBo yacoB

Jara uzyuenus

Ne Tema vpoKka K = DJieKTpoHHbIe U pPOBbIE
n/n P Bcero OHTP paKkTid Iaau ®akTr o0pa3oBaTesibHbIE PeCYpPChl
padoTbI padoThbI
. https://m.edsoo.ru/Y8YOR3X7
41 | Teopema o TPEX MEPIECHANKYISIPAX 1 G
42 i;l‘;?{HBSOBaHI/IC TEOpEMBI 0 TPEX HEPIEHIMKYIAPAX B PELIEHUH 1 https://m.eds00.rW/FSWEGLI4K
43 | Teopema o TpEx nepres MKy Iipax B 3aj1a4ax Ha 1 https://m.edsoo.ru/E7TW7R1N8
JI0Ka3aTebCTBO K
Konmponwvnas paboma Ne2 no memam
44 | "Mepnenouxynapuocmo npamvix u niockocmei' u "Yzuo 1 1 https://m.edso0.ru/X5U3G6K5F
MexHcoy npamvimu U naockocmamu'’
ITousarue MHOrorpaHHuKa, OCHOBHBIC 3JICMCHTbBI
45 | MHOrOrpaHHHKa, BBIMYKIIbIE U HEBBITYKIIbIE MHOTOIPAHHHKH; 1 https://m.edsoo0.ru/K4P319C8T
pa3BEPTKAa MHOIOIPaHHUKA
TMpusma: N-yroibHas IpU3Ma; TPAHH U OCHOBAHHUS IPU3MbI;
46 | mpsMas U HAKJIOHHAS NPU3MBL; GOKOBAs U TIOJIHAS OBEPXHOCTD 1 https://m.edsoo.ru/B5V5V7J1J
HPU3MBI
47 | Tapannenenunes, npsmMoyrobHbiii napauienenuies i ero 1 https://m.eds00.ru/O1YSN7C5
CBOICTBa G
[Mupamua: N-yroJbHas MMPaMU/Ia, TPAHH H OCHOBAHHE
48 | nupamupl; GOKOBAs M IOJIHAS IIOBEPXHOCTH TUPAMHUIBL; 1 https://m.edsoo.ru/EOP3T7B8Q
IpaBWIbHAS U YCeuSHHAS NMpPaMUa
HpaBI/IHI)Hble MHOT'OTPAaHHUKH: TOHATHUEC IMMPAaBUIBHOT'O
49 MHOr'orpaHHUKa, rpaBuibHaA MpU3Ma U MpaBUIbHAA IMMpaMUAa, 1 httDS//m EdSOO I’U/P5D785W2N
NpaBWIbHAS TPEYroJbHAS MUPaMKIA U ITPAaBUIIBHBII TETpadp; — :
KyO
50 | TIpencTaBieHHE 0 MPaBHIILHBIX MHOTOrPAHHHKAX: OKTAIp, 1 hitps://m.eds00.ru/Q1D7D1TSB
JOJIEKadIp U MKOCAdIp.
CHMMeTpHSs B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEILHO TOUKH, https://m.edsoo.ru/H6H3K8Y 2
51 | mpamoii, MIOCKOCTU. DIEMEHTh CHMMETPHH B ITHPAMUIAX, 1 v
napajuienenune1ax, OpaBuIbHbIX MHOIOMPAHHUKAX -
59 }]?:;:?cneﬂne 5IEMEHTOB MHOTOTPaHHMKOB: pEOpPa, JUaroHaH, 1 hitps://m.edso0.ru/V6G2M2X51
[Tnomans 60KOBOI TOBEPXHOCTH U MOITHOM MTOBEPXHOCTH
53 | mpsAmoii Npu3MBI, IWIOMAAb OCHOBAHMIA, TeOpeMa 0 60KOBOIL 1 https://m.edso0.ru/Q7L2K9F3R

MIOBEPXHOCTHU NMPSMOU TPU3MBbI



https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R

KoaudecTBo yacoB

Jara uzyuenus

Ne Tema vpoKka K = DJieKTpoHHbIe U pPOBbIE
n/n P Bcero OHTP paKkTid Iaau ®akTr o0pa3oBaTesibHbIE PeCYpPChl
padoThI padoThI
[Tnonrans GOKOBOI TTOBEPXHOCTH U ITIOBEPXHOCTH MTPAaBUIILHOM https://m.eds00.ru/Y 9D4A9IMO
54 | nupaMupl, TeopeMa O IO OOKOBOM TTOBEPXHOCTH 1 X
yceu€HHOM MupaMubl A
55 | Konmponsnas paboma Ne3 no meme "Mnozozpannuxu' 1 1 https://m.eds00.ru/S1S1U3I3Y
56 | Iomsitre 06 00bEME 1 https://m.eds00.ru/SBH2N6170
57 | OOBEM mupamu bl 1 https://m.edsoo.ru/V8Q5A2P2L
58 | ®opMyibl BEIYKMCIEHUS 00bEMa TUPaMUIBI 1 https://m.edso0.ru/Y1Z6B618C
59 | Briuncienue 06bEMa ITHPaMUIbL 1 https://m.edso0.ru/R6WOV8I3N
60 | OOBEM IPHU3MEI 1 https://m.eds00.ru/J1V612C7TM
61 | ®opmyisl 06bEMA IPU3MEIL 1 https://m.edso0.ru/Z0E6G9A8Q
A s
g2 | Konmponvnan p ”f‘”" a Ned no meme "Obvemn 1 1 https://m.edso00.ru/T6P703L5M
MHO202DAHHUKOG
63 | OOBEM MUpaMUIBL B 3a/a9aX. 1 https://m.edso0.ru/M5G4J509U
64 | BerumcieHus o6bEMa IPH3MEIL 1 https://m.eds00.ru/GOPOS7M6B
65 | Hmozosas konmponvuas paboma Ne5 1 1 https://m.edso0.ru/C2R7A6B1E
66 IToBTOpenue, obo0meHNe cucTreMaTr3anys 3HaHuid. [locTpoeHne 1 https://m.eds00.ru/M6T9Q1G7
CEUYEHU B MHOTOTPAaHHHUKE C
IToBTOpeHue, 0000mEeHNe cCUCTEMAaTH3AINS 3HAHHH.
g7 | BbIMMCIEHNE PACCTORHMUIL: MKy ABYMA TOUKAMH, OT TOYKH J0 1 https://m.edsoo.ru/O6W904C4
OPSIMO#A, OT TOYKH IO TUIOCKOCTH, MEKIY CKPEIIMBAIOIIIMICS F
OPSIMBIMHA
IMoBTopenue, 0600MICHIE CHCTEMATH3AHS 3HAHHIA.
68 Brruncnenne YIVIOB: MKy CKPEIHBAIOUIMHCS TPAMBIMH, 1 hitps://m.eds00.ru/C6J1P206S
MEK/Ty TIPSMOIi U IIIOCKOCTBIO, ABYTPAHHBIX YIIIOB, YIIIOB
MEXAY INIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0 ‘



https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

V. IIOYPOUYHOE INTAHUPOBAHUE

10b KJIACC
KonnuectBo yacos Jara uzyyenust 5 o
JIEKTPOHHbIE IH(POBLIE
Nem/m | Tema ypoxa Beero | KOHTP Opakrua | ®akT 06pazoBaTelbHbIE pecypebl
padoThI padoThI
OCHOBHBIE MOHATHS CTEPEOMETPUM: TOYKA, HpsAMas,
1 IJIOCKOCTb, POCTPAHCTBO. HpaBI/maumoGpa;KeHm Ha 1 https://m.eds00.ru/S0S2Y 9027
pHCYHKaX: H300paskeHUs IOCKOCTel, apasienbHbIX
IpAMBIX (OTPE3KOB), CEPEANHBI OTpE3Ka
2 Iepecekaroniuecs MWI0CKOCTH 1 https://m.edsoo.ru/N8V5J9H6EP
3 Tlepecekaronuecs OpaMas U IIOCKOCTh 1 https://m.edsoo.ru/U212H4R9X
4 3HAKOMCTBO C MHOTOIPAHHMKAMM, H300pakeHne 1 hitps://m.edso0.ru/NAWTI0ASS
MHOTOTPAHHHKOB Ha PHUCYHKAX, HA MPOEKIMOHHBIX YepPTeKax
5 HauvasbHble CBEZIEHHs O KYO€e U TMPaMUJIE, UX PAa3BEPTKH U 1 hitps://m.eds00.ru/D3GOU4VET
MOJIEITH.
6 CeueHunst MHOTOTPaHHHUKOB 1 https://m.edso0.ru/C7R7N3P7Z
7 TMousiTrie 06 AKCHOMATHYECKOM MOCTPOECHUH CTEPEOMETPUM 1 https://m.edsoo.ru/Y5R6S2W4D
8 AKCHOMBI CTEPEOMETPHH. 1 https://m.edso0.ru/X4H7V6K7P
9 AKCHOMBI CTepEOMETPUM U CIEACTBHS U3 HUX 1 https://m.edso0.ru/Y1T1U8Y5S
10 [TpuMeHeHre aKCHOM CTEPEOMETPUH H CIIEICTBHI U3 HUX B 1 hitps://m.edso0.ru/UIFINTT3X
pellieHny 3a/1a4
B3auMHOE PacmooKeHHe TPSAMBIX B TIPOCTPAHCTBE:
11 HepeceKaroIMecs, apalelbHble U CKPEIUBAIOIHMecs 1 https://m.eds00.ru/Q4H1S4S9C
IpsIMBIE
12 TapasnensHbie mpsiMbie B pocTpancTae. HlapamiensHocTs 1 hitps://m.eds00.ru/BIHONGRIT
TPEX MPAMBIX
13 TMapannensHOCTh TPAMBIX M IIIOCKOCTEN B MPOCTPAHCTBE 1 https://m.edso0.ru/U4B514D00
14 VIJIbI ¢ COHAIIPABICHHBIMU CTOPOHAMH 1 https://m.eds00.ru/O9F7F7S7L
15 VTron Mex1y IIPAMBIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/M2W6K4M1C
16 Penrenue 3a1a4 HaXOkKIEHHS YIJIa MEXK/LY TIPSMBIMH B 1 https://m.eds00.ru/U4P7UONSC
MPOCTPaHCTBE
17 TMapannensHble MI0CKOCTH 1 https://m.edsoo.ru/W5I1H7V1H
18 CaoiicTBa napajiebHbIX II0CKOCTEH 1 https://m.edsoo.ru/VV3C9AOLOE
19 Ipocreiinme MpocTpaHCTBEHHBIE PUIYPHI HA IIOCKOCTH: 1 https://m.edsoo.ru/K2B6X6Z6F



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F

Kosu4vecTBo yacos

Jara uzyyenus

DJieKTpoHHBIe U pOBbIE

New/m | Tema ypoka Beero | KOHTP Opakrus | ®akr 06pazoBaTelbHbIE Pecypebl
padoThI padoThI

TeTpa’Ip, Ky0, mapajuienenune

20 Iocrpoenue ceyeHuit 1 https://m.edso00.ru/C3U4V3I5K

21 3a1aun Ha HOCTPOEHHUE CeUeHMit 1 https://m.edsoo.ru/\V0J4J9P1L
Konmponsvnas paooma Nel no meme "Ilpamvie u

22 niaockocmu 6 npocmpancmee. Ilapannenvnocms npamorx u | 1 1 https://m.edsoo.ru/L418D3P1J
naockocmei"’

23 IepresAUKyNsSpHbIE IPAMbIE B IPOCTPAHCTBE 1 https://m.edso0.ru/GIL6L 7U1l

24 TMapannensbHele IpsMble, NEpPHEeHANKYISPHbIE K IIOCKOCTH 1 https://m.edso0.ru/N20302C3R

25 TTpsiMble NapaenbHble ¥ IEpHeHAUKYISIpHbIE K ockoctH | 1 https://m.edsoo.ru/ESE5Z5R4W

26 TTpyu3HaK IepHeHNKYIAPHOCTH TIPAMOM U IIOCKOCTH 1 https://m.edso0.ru/C4F9P3B6C

97 Hcnonb30BaHue NPU3HAKA NEPIEHIUKY/IAPHOCTH MPSIMOM 1 1 hitps://m.edso0.r/EGRAR202]
IJIOCKOCTH B PELIEHUH 3a]1a4

28 Teopema 0 NPAMOI, MepIeHIUKYISPHOM LIOCKOCTH 1 https://m.eds00.ru/SBU6GI04R

29 Hcnonb30BaHue TEOPEMBI O IPAMOM, MEpPICHIUKYIAPHOM 1 hitps://m.edso0.ru/L7E8S016D
IJIOCKOCTH, B PENIEHUH 33,144

30 I[IpuMeHeHKe CBOMCTB M MPU3HAKOB MEPIEHMKYIAPHBIX K 1 https://m.eds00.ru/O7L4V3D6U
IIJIOCKOCTH HpﬂMI)IX

31 PaccTosHue OT TOUKH 1O IIIOCKOCTH, PACCTOSHHE OT HPAMOH | 4 https://m.eds00.ru/R7P7TD2B2Z
J10 TIOCKOCTH

32 TeprienmKyI1Ap U HAKIIOHHBIC: BBIYUCICHHE PACCTOAHMA OT | 4 hitps://m.edso0.ru/VTO1RIGEM
TOYKH JI0 IUIOCKOCTH

33 HepHeEI)II/IKyHSIp 1 HAKJIOHHBIC: BEIYUCIICHUEC PACCTOAHUA OT 1 httDS//medSOOfU/SOOgZSDgX
MpsAMOUN 10 IJIOCKOCTH

34 TeprieHMKyIIAp ¥ HAKIOHHBIE: PENICHUE 33124 1 https://m.eds00.ru/S6G8J9U00

35 VIIibl B IPOCTPAHCTBE: YoMl MEKY IIPAMOM U IIOCKOCTBIO 1 https://m.edso0.ru/Z4J2E9W3F

36 JByrpaHHbIii yroJ, TMHEHHBIH yroj JBYyrPaHHOro yria 1 https://m.edso0.ru/COX9F9B1H

37 BblunclieHue JIMHEHHOro YIia ABYTPaHHOTrO yIia 1 https://m.edsoo.ru/A3Y2P8PI9R

38 ITepren IUKyISPHOCTD IIOCKOCTEH 1 https://m.edsoo0.ru/Z1L1L4W00

39 TTpu3HaK NEPHEHANKYIAPHOCTH JIBYX TLIOCKOCTEH 1 https://m.edso0.ru/F3K7G7B3Z

40 J0Ka3aTebCTBO MEPIEHIMKYIISPHOCTH JBYX TUIOCKOCTEMN 1 https://m.edso0.ru/POQ7H2S4U



https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U

Ne n/m

Tema ypoka

Kosu4vecTBo yacos

Jara uzyyenus

Bcero

Kontp
padoTbl

HpakTuy
padoTsl

Ilnan

dakr

DJieKTpoHHBIe U pOBbIE
o0pa3oBaTelIbHbIE pecypchl

41

Teopema o TpEX nepneHauKyIsapax

1

https://m.edsoo.ru/Y8YOR3X7G

42

Hcnons3oBanne TCOPCMBI O TPEX MEPHUCHAUKYIIIPpAX B
peUICHUUA 3aJa4

1

https://m.edsoo.ru/FBW6G114K

43

Teopema o TpEX mepneHAUKYIsApax B 3aja4ax Ha
JIOKa3aTeJIbCTBO

https://m.edsoo.ru/E7W7RIN8SK

44

Konumponovnaa paboma Ne2 no memam
"[lepneHOuKynaprocms npamsix u naockocment' u " Yenol
MexHcoy RpAMbIMU U nA0cKocmamu"

https://m.edsoo.ru/X5U3G6K5F

45

[TonATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPaHHHKHY;
pa3BEpTKa MHOTOIpaHHUKA

https://m.edsoo.ru/K4P319C8T

46

HpmMa: N-yroabHas IpuU3Ma, TpaHU U OCHOBAHUS IIPU3MBI,
npsaMad U HaKJIOHHAad MPU3MbI; OOKOBas U IOJIHAS
TOBCPXHOCTH IMTPU3MBI

https://m.edsoo.ru/B5V5V7J1]

47

[Tapannenenunen, npsiMOYTOJIbHBIN MapajiesenuIe]] U ero
CBOICTBA

https://m.eds00.ru/O1Y5N7C5G

48

[Mupamuza: N-yromnpHas MHpaMuia, TPaHW U OCHOBaHHE
MHMPaMHUbL; OOKOBasl U MOMHAS HOBEPXHOCTh TUPaMUIBI;
NpaBHIbHAS M yceuEHHAs MUpaMua

https://m.edso0.ru/EOP3T7B8Q

49

[paBriibHBIC MHOTOTPAHHUKH: TOHATHE IPABUILHOTO
MHOrOTpaHHHUKA; TIPaBUIIbHAS IPU3Ma M TIPABUIIbHAS
MMPaMUJa; IPaBUIIbHAS TPEYTONbHAs IMPaMUA U
MIPAaBHIIBHBIA TETpadIp; Kyo

https://m.edsoo.ru/P5D7S5W2N

50

HpeIlCTaBJ'[CHI/Ie O MPaBUJIbHBIX MHOT'OI'PAHHUKAX: OKTa3ap,
JAOJACKAdAp U UKOCAdP.

https://m.edso0.ru/Q1D7D1T8B

51

CuMMeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIHHO
TOYKH, MPSIMOM, TNTIOCKOCTH. DJIEMEHTHI CAMMETPUU B
nMpamuax, napasuiesenumnenax, NpaBuiIbHbIX
MHOT'OTpaHHUKaX

https://m.edsoo.ru/H6H3K8Y 2V

52

Brrancnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa,
AvaroHajiv, yrjbl

https://m.edsoo.ru/\V6G2M2X5J]

53

[Inomans 60KOBO TOBEPXHOCTH H MOTHOH IMTOBEPXHOCTH
MIPSMOH MPHU3MBI, TIOMIA/b OCHOBAHHUH, TeOpeMa 0 OOKOBOI
TIOBEPXHOCTH NPSIMON MPHU3MBI

https://m.edsoo.ru/Q7L2K9F3R

54

[Tonans 60KOBOI MOBEPXHOCTH U TIOBEPXHOCTH
MIPaBUIIHOM MTUPaMUAbl, TEOPEMA O IO OOKOBOH

https://m.edsoo.ru/Y9D4A9MOX



https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X

KoJsmuecTBo yacos JlaTa usyyeHus
Ne w/n | Tema ypoka Ko n DJieKTpoHHBIe U pOBbIE
) Bcero HTp PARTHY | fy o an dakr o0pazoBaTeJbHbIE PECYPCHI
padoTbl padoTsl
MIOBEPXHOCTH YCEUEHHOUN MUPaMHUIbI
55 Koumponwvnaa paboma Ne3 no meme "Muozozpannuxu" 1 1 https://m.eds00.ru/S1S1U3I3Y
56 Tousitre 06 00bEME 1 https://m.eds00.ru/S8H2N6170
57 O0BbEM TUpaMUIBL 1 https://m.edsoo0.ru/V8Q5A2P2L
58 @DOpMyJIbI BEIUKCIIEHHs 00bEMA MTMPAMUIIBI 1 https://m.edso0.ru/Y1Z6B618C
59 Bbluncnenie 00bEMa MUPaMHUIbI 1 https://m.edsoo.ru/R6WOV8I3N
60 O6bEM PU3MEI 1 https://m.eds00.ru/J1V612C7TM
61 DopMyIBl 00bEMA TIPUIMBL 1 https://m.edso0.ru/Z0E6G9A8Q
" 5
62 Koumpo.vnan paoma Ned no mee "06vEmut 1 1 https://m.eds00.ru/T6P703L5M
MHO202PAHHUKO8
63 O6bEM MUpaMuIbL B 3a1a4ax. 1 https://m.edso0.ru/M5G4J509U
64 Boruncienus 00nEMa pU3Mbl 1 https://m.edso0.ru/GOPOS7M6B
65 Hmozoeas konmponvhas padoma Ne5 1 1 https://m.edsoo.ru/C2R7A6B1E
66 IToBTOpeHwme, 0606mf:HHe CHCTEMAaTH3aIUs 3HAHUM. 1 https://m.eds00.ru/M6TIQ1G7C
TMocTpoeHue ceueHnii B MHOTOTPAaHHUKE
TMoeTopeHue, 0600NIEHNE CUCTEMATH3AIINS SHAHUI.
67 BLancne}\I'ne PACCTOHMIA: MEKTY IBYMS TOUKAMH, OT TOUKH | https://m.eds00.ru/O8W9OACAF
JI0 IPSIMOM, OT TOYKH 10 TNIOCKOCTH, MEKLY
CKPEIMBAIOIIMMHCS MPSAMBIMH
IToBTOpeHue, 0000IIEHNE CUCTEMATH3AIIMS 3HAHU.
68 Boraucnenune YIJIOB: MLy CKDEIUBAOLIUMHCS IPAMBIMH, 1 https://m.eds00.ru/C6J1P206S
MEXy MPAMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEXTy TUIOCKOCTAMH
OBHIEE KOJIMYECTBO HACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

V. IIOYPOUYHOE INTAHUPOBAHUE
11 A KJIACC

Ne n/m

Tema ypoka

KoanuyecTBo yacoB

Jara uzyuenus

Kontp

MpakTuy

DJIeKTPOHHBIE HU(POBLIE

Bcero paGoThi paboTst Ilnan dakr o0pa3oBaTeIbHbIC PecypChl

1 Ccfeii? 1 Hap: HCHTP, PAIIIYC, MAMETP; [LTOMANE MOBCPXHOCTH 1 https://m.eds00.ru/Y7S2X9Y 1D

) B3anMHOe pacnosoxeHre cephl U IIOCKOCTH; KacaTelbHast 1 https://m.edso0.ru/Y 1L6L309W
TUIOCKOCTB K cdepe; miomanpb cepsl

3 N3o6paskenue chepsl, mapa Ha mwiockocTu. CeueHus mapa 1 https://m.edso0.ru/F9Z1J5V2M

4 LunHapHUYecKas TOBEPXHOCTH, 06?a3y}oume IWJIHHIPHYECKON 1 hitps://m.eds00.r W/ TAX8R6S5P
TIOBEPXHOCTH, OCh [IMJIMHIPUYECKON TIOBEPXHOCTH

5 Tunuizp: ocHosanus u 601<u03a;1 MIOBEPXHOCTH, 00pa3yroIas U OCh; 1 hitps://m.eds00.rw/T310T9EOD
I011a/1b 6OKOBO# H MOJIHON MOBEPXHOCTH
N3o0paxenne nuanHApa Ha MIIOCKOCTH. PazBépTka mumuHapa.

6 Ceuenus munuHapa (III0CKOCTHIO, ApaLIeNbHON WIn 1 https://m.edso00.ru/SSW1M1K8N
MEePICHINKYISIPHON OCH IHIHHAPA)

7 Konngeckast HOBerHOCTL,VO6p33y}OH.[I/I€ KOHMYECKOH MOBEPXHOCTH, 1 hitps://m.eds00.ru/PSF6Z919X
OCh M BEPIIMHA KOHHYECKOi MOBEPXHOCTH

3 Komye: ocHosanue u Bepumna, 00pa3yroIas v och; IIIOMA b 1 hitps://m.eds00.rW/R8Z5E7C2T
GOKOBOM M MOJIHOM MOBEPXHOCTH

9 VceuéHHBI KOHYC: 00pa3yroIlUe ¥ BHICOTA; OCHOBAHUS U OOKOBas 1 hitps://m.eds00.ru/NSD8TST4J
MOBEPXHOCTh
N3o0pakenne KoHyca Ha mIockocTu. Pa3Béprka konyca. CeueHust

10 KOHYca (IJI0CKOCTBIO, MAapasllebHOi OCHOBAHHUIO, M IIIOCKOCTBIO, 1 https://m.edsoo.ru/14D8U2M2W
MIPOXOAIICH Yepe3 BEPLINHY)

11 KoMmOuHa1us TeN BpalleH|s ¥ MHOTOIPaHHUKOB 1 https://m.eds00.ru/O4E3T6W0D

12 MHororpasHUK, OITMCAHHBIA OKOMIO cepsl; cdepa, BIUCAHHAS B 1 https://m.eds00.ru/J1K5F8C2A
MHOTOTPAHHHK WU B TEJO BPANICHHUSI

13 ITonstre 06 06bEMe. OCHOBHBIE CBOICTBA 00BEMOB TeJ 1 https://m.eds00.ru/Q0W5V2D4Y

14 O0béM LMIKHIPA, KOHYCa 1 https://m.edso0.ru/N4K3R2H3I

15 O06béM mapa u mwiomaas chepsl 1 https://m.edso0.ru/N4Z0O0K3V

144 144
16 Koumponwnasa paboma Nel no memam "Tena epawienusn’ u 1 https://m.edsoo.ru/H3R3M2NIR

"Obovemot men'’



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R

KoanyecTBo yacon

Jara uzyuenus

DJieKTpoHHbIe U pOBbIE

Ne i/ Tema ypoka Beero Kourp HOpaktus | Lo | daker o0pazoBaTeabHbIe pecypesbl
padoTbl padoTsI

17 ITonoGHbIe TeNa B MPOCTPAHCTBE. COOTHOILIEHUS MEXY TUTOMIAAIMI 1 1 https://m.eds0o.ru/171710K5Z
NIOBEPXHOCTEH, 00bEMaMH TTOI0GHBIX TEN

18 BeKTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 1 https://m.eds00.ru/X9K2X0Q4E

19 CroxeHye ¥ BHIYUTAHHE BEKTOPOB 1 https://m.eds00.ru/Z3S9D1F7W

20 VMHOKEHHE BEKTOPA Ha 9UCIIO 1 https://m.edso0.ru/B6M9COH8G

1 Pa3nioxeHne BEKTOpa M0 TPEM HEKOMILIAHAPHBIM BEKTOPAM. 1 hitps://m.eds00.ru/J1Z5D5Z4K
ITpaBWiIo MapajulesenuIea

22 Pemenne 3a1a4, CBA3aHHBIX C IPUMCHCHHUEM IIpaBUJI JEUCTBHUU C 1 httDS//medSOOrU/ZOJZCleL
BEKTOPaMH

23 [psmoyronbHas CHCTEMa KOOP/IMHAT B POCTPAHCTBE. KoopauHatsr 1 hitps://m.eds00.ru/N9O4H2D20
BekTopa. [IpocTelimme 3a1a491 B KOOPAMHATAX

24 Vron mexay Bekropamu. CKaJSIpHOE [IPOM3BEICHIE BEKTOPOB 1 https://m.edso00.ru/R2L4B1S4Q

25 BbIYKCIIEHHE YTIIOB MEXTy MPSIMBIMH H TLIOCKOCTSAMH 1 https://m.eds00.ru/Q7R3Q6DI9T

26 ii(;[(;}t){,I[I/IHaTHO-BCKTOpHHI/I METOJI IPU PEMIEHHH TEOMETPUYECKUX 1 hitps://m.eds00.rw/NBILF1V3X

27 Konmponwvnasn p’:zéoma No2 no meme ""Bekmoput u koopounamot 6 1 1 https://m.edso0.ru/D2J7VIETW
npocmpancmee

28 IToBTOpeHue, 0000MIEH e U chUCcTeMaTH3aIws 3HaHU. OCHOBHBIC 1 https://m.edsoo.ru/E7B6D4D6U
(burypsbl, GaxThl, TEOPEMBI Kypca INIAHUMETPUH

29 [ToBTOpeHme, 0000mIeHNe U CHCTEeMaTH3AIN 3HaHUH. 3a1aun 1 https://m.eds00.ru/O8W1N3W5H
IJIAHMMETPHH ¥ METOJIBI UX PENIEHHS

30 ITosTopenue, 0600IIEHNE M cHCTeMAaTH3aUs 3HaHUH. OCHOBHBIE 1 hitps://m.eds00.ru/H2H5NOROO
(urypsl, GakThl, TEOPEMBI KYpPCa CTEPEOMETPUN

31 Hmozosan konmponvnas paboma Ne3 1 1 https://m.edso0.ru/NOT3S8F4A

39 IToeTopeHue, 0600IIEHNE M cHCTeMaTH3aUs 3HaHUH. OCHOBHBIE 1 hitps://m.eds00.ru/ASC3N2J5C
(Qurypsl, GakThl, TEOPEMBI KYpCca IIIAHUMETPUH

33 [ToBTOpeHME, 0600IIEHNE U cUCTEMAaTH3AIUS 3HAHUH. 3a1auu 1 https://m.eds00.ru/Y OX8ROF9J
TJIAaHUMETPUU U METOJIbI X PCIICHUA

34 IToBTOpEHNE, 0OOOIICHHE M CHCTEMATH3AMMS 3HAHUIM 1 https://m.edsoo.ru/T6X6E5K7I

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 0



https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I

11 A KIIACC

KoanuecTBo yacoB

Jara uzyuenust

DJeKTpoHHbIe HU(PPOBBIE

Nen/m | Tema ypoka Beero Konrp Hpaktwa | o0 | @akr 00pa3zoBaTelbLHbIE PecypChl
padoThI padoThI

1 ch(?eeprﬁ 1 Hap: HEHTD, PALHYC, AMAMETD; [LIOMAAL HOBCPXHOCTH 1 https://m.edso0.ru/Y752X9Y 1D

2 B3aumHoe pacronoxenue cepbl U IIOCKOCTH; KacaTelbHast 1 https://m.edsoo.ru/Y 1L 6L 309W
IUIOCKOCTh K chepe; Iomaab chepsl

3 N306pakenne chepsl, mapa Ha miockoctr. CedeHust mapa 1 https://m.edsoo.ru/F9Z1J5V2M

4 [uauHApUYECKast TTOBEPXHOCTD, 06?a3y}0nme IUTHHPUYECKON 1 hitps://m.eds00.ru/ TAX8R6S5P
MOBEPXHOCTH, OCh IUJIHHIPUYECKON MOBEPXHOCTH

5 Huwtusap: OCHOBAHHS H 601<u03a51 MOBEPXHOCTH, 00pa3yroIas 1 och, 1 hitps://m.edso0.ru/T310TOEOD
UTONIA b OOKOBO# M MOJHOM MOBEPXHOCTH
N3o0paxenne NUIMHAPa HA MITIOCKOCTH. Pa3zBépTka mumuHApa.

6 Ceuenus 1uuHapa (IIOCKOCTBIO, MapajuIeIbHOM HIH 1 https://m.edso00.ru/S3W1IM1K8N
NEepPIEHANKYISIPHON OCH IIMIINH/IPa)

7 Konnueckast TOBEpXHOCTD, 00pa3yIOIIHe KOHHHECKOH 1 https://m.edso0.ru/PSE6Z919X
MIOBEPXHOCTH, OCh M BEPIINHA KOHMIECKOM MOBEPXHOCTH

8 Konyc: OCHOBAHHE H BEpLLIHA, o0pasyroias u 0Ch; IIOMIA/1b 1 hitps://m.edso0.ru/R8Z5E7C2T
OOKOBOIi M MOJHOM MOBEPXHOCTH

9 YceuéHHbI KOHYC: 00pa3yIoIie U BRICOTA; OCHOBAHUS M OOKOBas 1 hitps://m.edso0.ru/NSD8T8T4J
HOBerHOCTI)
N3o0pakeHne KoHyca Ha mIockocTu. Pa3BépTka konyca. CeueHus

10 KOHYyca (TUTOCKOCTBIO, MAPaIJIeNbHON OCHOBAHHIO, U ITOCKOCTHIO, 1 https://m.edsoo.ru/14D8U2M2W
MIPOXOAIICH Yepe3 BEPIINHY)

11 KomOuHanus Tenn BpalieHuss  MHOTOTPaHHHUKOB 1 https://m.edsoo.ru/O4E3T6W0D

12 MHororpaHHUK, ONMCaHHbII 0K0IIO cepbl; cdhepa, BIMCaHHAs B 1 https://m.edsoo.ru/J1IKSF8C2A
MHOTOTPAaHHUK WJIH B TEJIO BPAICHUS

13 [Mousitue 06 00béMe. OCHOBHBIE CBONCTBA OOBEMOB TEN 1 https://m.edso0.ru/Q0W5V2D4Y

14 O0BéM nmmHIpa, KOHyca 1 https://m.edsoo.ru/NAK3R2H3I

15 O06bEM mapa ¥ mwiomaab chepbl 1 https://m.edsoo.ru/N4Z000K3V

" 144
16 {fonmpoﬂbnaﬂ {'Jaﬁoma Nel no memam "Tena epawenusn’ u 1 https://m.edsoo.ru/H3R3M2NIR
Oovembl men

17 ITogo6HEIE Tena B NpOCTPAHCTBeE. COOTHOIICHUS] MEXKTY 1 1 https://m.eds0o.ru/I 71710K5Z
UTOMIA/IIMHU TTOBEPXHOCTEHM, 00BEMaMH MOTOOHBIX T

18 Bekrop Ha IIOCKOCTH U B IIPOCTPAHCTBE 1 https://m.edso0.ru/X9K2X00Q4E
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Koaun4yecTBo yacon

Jara uzyuenus

DJieKTpoHHBIe U pOBbIE

Nen/m | Tema ypoka Beero Konrp Mpaktwa | o0 | @akr 00pa3zoBaTelbLHbIE pecypehl
padoTbl padoTsI

19 Cio)xeHHe ¥ BEIYUTAHHE BEKTOPOB 1 https://m.edsoo0.ru/Z3S9D1F7W

20 VYMHOKEHHE BEKTOPA HA YHCITO 1 https://m.edsoo.ru/B6M9ICOH8G

21 PasnoxxeHne BeKTOpa 1Mo TpéM HEKOMILTAHAPHBIM BEKTOPaM. 1 hitps://m.eds00.ru/J1Z5D5Z4K
[IpaBuiio mapaienenunena

29 Penrenue 3a1a4, CBA3aHHBIX C MPUMCHEHHUEM MPABHJI JCHCTBHIA C 1 hitps://m.eds00.ru/Z0J2C1G2L
BEKTOpaMH

23 [IpsiMoyronpHas cucreMa KOOpHHAT B MPOCTPAHCTBE. 1 https://m.eds00.ru/N9O4H2D20
Koopmurats! Bektopa. [Ipocreiiniue 3a1aun B KOOPIHHATAX

24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEICHHE BEKTOPOB 1 https://m.edsoo.ru/R2L4B1540

25 BrrunciieHre yriioB MKy MPSIMBIMH U IIOCKOCTSIMH 1 https://m.edsoo.ru/Q7R3Q6D9T

26 i(;(;}z{,I[I/IHaTHO-BCKTOpHBII/I METOJ] IPH PEIICHNH T'eOMETPHYECKUX 1 https://m.eds00.ru/N6ILELV3X

44

27 Konmponwvnan pafoma No2 no meme ""Bekmoput u koopounamot 1 1 https:/m.edso0.ru/D2J7VIETW
6 npocmpancmee

28 IMoBTOpeHue, 0600IIeH e U cucTeMaTH3anus 3HaHui. OCHOBHbBIC 1 https://m.eds00.ru/E7B6DADEU
burypsl, hakThl, TCOPEMbI Kypca INIAHUMETPUH

29 [ToBTOpEHHE, 0000MIEHHE U CUCTEMATH3AIMS 3HAHUI. 3a1aun 1 https://m.eds00.ru/O8W1N3WS5H
[UTAHUMETPHHU W METOJIBI MX PEIICHHs

30 [ToBTOpenme, obo0mIeH e U crucTeMaTH3aIws 3HaHnil. OCHOBHBIC 1 https://m.eds00.ru/H2H5NOROO
¢Gurypsl, GpaxTel, TEOPEMBI Kypca CTepEOMETPHH

31 Hmozosan konmponsnas paboma Ne3 1 1 https://m.edsoo.ru/NOT3S8F4A

32 IToBTOpEHHE, 0000IIEHIE U cUCTeMaTH3aIws 3HaHU 1. OCHOBHBIC 1 https://m.eds00.ru/A8C3N2J5C
(bUrypbl, paxThl, TEOPEMBI Kypca INIAHUMETPUH

33 [ToBTOpeHme, 0000IIeHNE U CHCTEeMaTH3AI 3HAHUH. 3a1aun 1 https://m.eds00.ru/Y OX8ROF9J
IUIAHUMETPHHU U METOJIbI HX PelICHHs

34 [ToBTOpeHue, 0000IIeHNE U CHCTEMATH3AIMSI 3HAHU I 1 https://m.edsoo0.ru/T6 X6 E5K7I

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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V1. JIuct koppekuuu pado4eil NporpaMmmbl

yaeOHoro npeameTa «I'eomerpus» 11 odyqarommxcest 10A kiacca

Ne n/n

Ha3zeanue pazoena, memol

Mama

npogedenus no
naamy

Ilpuuuna
KOppeKmupoexu

Koppexmupyrowue
Meponpuamus

Mama
npoeeoenus
no gpakmy




V1. JIuct koppekuuu pado4eil NporpaMmmbl
yueOHoro npeamera «I'eomerpus» s odyuaromuxcs 10b kiaacca

Ne n/n

Ha3zeanue pazoena, memot

Jlama

npoeeoenusn no
naauny

Ilpuuuna
KOppeKmupoexu

Koppexmupyowue
Meponpuamus

Mama
npoeeoenusn
no gpaxmy




JIuer koppekuuu padodeil mporpaMmasl

yueOHoro npeamera «I'eomerpus» niis odyyarommxes 11 A kiaacca

Jlama
ama
No A Ipuuuna Koppexmupyiowu | npogeden
Haszeanue pazoena, memul npoeeoenus
n/n KOppeKmupoeKu e Meponpuamus us no
no naamy
gdaxmy




JIuer koppekuuu padodeil mporpaMmasl
yaebHoro npeameTa «I'eomerpus» s odyqarommxcs 11 b kinacca

Aama Ipuuuna Koppexmupyrowue Aama
No n/n Ha3zeanue pazoena, memot npoeeoenusn no P PP Py npoeedenus
KOppeKmupoeKu Mmeponpuamus
naany no gpaxmy




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon . .
HpoBepsEMOro IIpoBepsiemMble npeMeTHBIE Pe3yJIbTATHI 0OCBOEHNsI OCHOBHOW 00pa30BaTeIbHOI MPOrpaMmbl
pesyanTATA cpeaHero oouero oopazoBaHusi
7 l'eomerpus

7.1 OmnepupoBaTh MOHATHIMH: TOYKA, MPsIMasi, INIOCKOCTh

7.2 IIpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX IIPU PELLICHUH T'€OMETPUYECKUX 3184

7.3 OmnepupoBaTh NOHATHAMH: APAIIETBHOCTD U MIEPIICHANKYIIPHOCTD MPSIMBIX U INTOCKOCTEH

7.4 KnaccuguimpoBaTh B3aMHOE paciogokeHHe IPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE

75 OnepvnpmiaTL MOHATHSAMHU: [BYTPaHHBIA yroJl, TPaHU ABYTPAHHOTO Yria, peOpo ABYTPaHHOIO YTia,
JIMHEIHBIN YTroJl IByrpaHHOrO yria, TpajyCcHas Mepa JABYTPaHHOro yriia

76 OmnepupoBaTh MOHATHAMU: MHOTOTPaHHIK, BBIITYKJIBI W HEBBITYKJIBIH MHOTOTPAHHHK, AJIEMEHTHI
MHOTOTPaHHHKA, IPaBIIbHBI MHOTOTPaHHUK

77 Pacrio3HaBaTh  OCHOBHBIE  BHABI ~MHOTOIPaHHHKOB  (IMpaMujia, INpH3Ma, HPSIMOYTOJBHBIN
mapajuIeNieumne/|, Kyo)
KnaccupuimpoBaTh MHOTOIPaHHHMKH, BBIOMpasi OCHOBaHHWS sl KiaccHUKalmu (BBIIYKJIBIE U

78 HEBBIITYKJIBIE MHOI'OI'paHHUKH, T[PaBWIbBHBIC MHOIOIpaHHUKH, IPSAMBIE W HAKIOHHBLIC IIPHU3MbI,
TrapaJuleNIeHIIEe/IbI)

7.9 OmnepupoBaTh NOHATHAMH: CEKyIlasi IIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB

7.10 OOBSICHSITH IPUHIUITEI HOCTPOSHHS CEYCHUH MHOTOTPaHHUKOB, MCIIONb3YsI METOJ CIIE/IOB

711 CTpouTh CeYeHUs] MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBIONHATH (BBIHOCHBIE) IIOCKHE YEPTEXKH H3
PHUCYHKOB IPOCTBIX 00bEMHBIX PUTYp: BHJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKJEHUE TEOMETPHUYECKHX BEIMYMH 10 00pa3laM WIH aJIrOpUTMaM, IPUMEHI

712 HN3BCCTHBIC aHanHTquije METOABI TIPpU PCIICHUU CTaHAAPTHBIX l\i[aTeMaTPI‘-IeCKPIX 3aga4d Ha
BBIYUCIICHUC PACCTOAHUU MCEKAY ABYMS TOYKaMH, OT TOYKH 10 MPAMOHU, OT TOYKHU O IIJIOCKOCTH,
MEXAY CKPELIMBAIOIIMMUCS IPSAMBIMU
Pemrate 3a1aun Ha HAXOX/AEGHHE TCOMETPUUIECKUX BEIMUYHMH 110 00pasliaM WM alropuTMaM, IpUMEHss

713 W3BECTHBIC aHANMTHYECKHE METOABI NP PEIICHHM CTAHJAPTHEIX MATEMATH4ECKHX 3alad Ha
BBIUHCIICHUE YIJIOB MEXKAY CKPEIIMBAIOLIMMUCSA NPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXAY
TUIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB
Beruncnars 06bEMBI 1 TUTOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpHU3Ma, MUPaMua) ¢ TPIMEHEHUEM

7.14 (opMyN, BBIYUCIATH COOTHONIICHWS MEXAY IUIOMAMIMH TOBEPXHOCTEH, 00BEMaMU TOIOOHBIX
MHOTOTPaHHHUKOB

715 OmnepupoBaTh MOHATHSMU: CUMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh CUMMETPHH, LIEHTP,
0Ch 1 TJIOCKOCTh CUMMETPHH (PUTypPbI

716 W3Bnekath, mpeoOpa3oBhIBATE W WHTEPIPETHPOBaTH MHGOPMALMIO O  IPOCTPAHCTBEHHBIX
reOMEeTPHUYECKHX (PUTypax, IPEACTABICHHYIO Ha YepTeXaxX M PUCYHKaX

717 IlpumensaTe reomerpudecknue (akTbl IS PELICHHS CTEPEOMETPUUECKHX 3a/ad, MPEAIOIararoiiux
HECKOJIBKO IIIaroB pelIeHys], €ClIH YCIOBYs NIPHMEHEHNUS 331aHbI B IBHOH (hopMe

718 [MpumensaTh mpocTeiinne mporpaMMHBIE CPEACTBA M AICKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI NPH
PELICHUH CTEPEOMETPHUYECKHX 3313

719 [lpuBoauTe NpHMEpHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MpPHUPOJAE M IKU3HH, paclio3HaBaTh
TMIPOSIBJICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE
IIpumeHsTh NONY4YEHHBbIE 3HAHMSI HA IPAKTHKE: aHAJIU3UPOBATH pEajlbHbIE CUTyallud U IPUMEHATH
U3y4YEHHbIE MOHITHS B IPOLIECCE MOKMCKA PEIIeHUs] MaTeMaTHYecKH c(hOpPMYJIUPOBaHHOM MpPOOIIEeMBbI,

7.20 MOJIETUPOBaTh peajbHble CUTYyallUM Ha $3bIKE TI'€OMETPHM, HCCIEJ0BaTh IMOCTPOEHHBIE MOJENIU C

HCIOJIB30BAHUCM T'COMCTPUYCCKUX MOHATUI | TEOpEM, alrapara anre6pLI, peuiatb MPAKTUYCCKUE
3aJa4u, CBA3AaHHBIC C HAXO0XACHUEM I'COMCTPHUYICCKHUX BCIIMYUH




11 KVIIACC

HpOB:f)(:IHeMOFO IIpoBepsiemble MpeAMETHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM 00pa30BaTeIbHO NPOrpaMMbI
peIyIETATA cpe/iHero oo1mero o6pa3oBaHust
6 I'eomerpus

OmnepupoBaTh  IMOHATHUSAMM: [WIMHAPUYECKas MOBEPXHOCTb, OOpa3yloOIIHMEe IHIMHAPHIECCKOH

6.1 TIOBEPXHOCTH, IWIMHAP, KOHWYECKasi MOBEPXHOCTh, 00pa3yloIlie KOHHYECKOH MOBEPXHOCTH, KOHYC,
cepuyeckasi MOBEPXHOCTh

6.2 PacrniozHaBaTh Tena BpamieHus (MWIMHAP, KOHYC, cdhepa u map)

6.3 OOBsICHATB CIIOCOOBI TTOJTYYEHUs! Tl BpaIllSHUsI

6.4 KnaccrugurmpoBats B3aUMHOE PacIoIoyKeHHE chephl U IIOCKOCTH

65 OmnepupoBaTh NOHATUSIMU: IIAPOBON CEIMEHT, OCHOBaHHE CETMEHTA, BICOTA CCTMEHTA, LIapOBOH CIIOH,
OCHOBaHHME IIAPOBOTO CJI0sI, BRICOTA IAPOBOTO CIOS, IIAPOBOI CEKTOp

66 BreraucnsaTe O6’I)éMI)I u 1iomaau HOBerHOCTeﬁ TEJI Bpall€HusA, TCOMECTPUICCKUX TEJT C TPUMECHCHUEM
hopmyn

6.7 OmnepupoBaTh MOHATHUSAMHI: MHOTOTPAaHHUK, BIIMCAHHBIN B Cepy M OMUCAHHBIA OKOJO cdepbl, chepa,
BIICAHHAS! B MHOT'OTPaHHMK HJIU TENIO BPAIEHHS

6.8 BBIUHCIATS COOTHONIEHHUS] MEKAY IUIOMIAIIMH IOBEPXHOCTEH M 00bEMaMK TOT00HBIX TEN

6.9 N300pakaTh u3ydyaemble GUTypsl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10 BeImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PHCYHKOB IPOCTHIX OOBEMHBIX (GUryp: BUI CBEPXY,
cOOKY, CHHM3Y; CTPOUTh CEUESHHUs TEll BpallleHUsI

6.11 W3BnekaTp, WHTEPIPETHPOBATH M  NpeoOpa3oBBIBaTh HMH(GOPMAIMIO O  IPOCTPAHCTBEHHBIX
TEOMETPHUECKHUX (PUTypax, IPEACTABICHHYIO HA YepTeXaxX M PUCYHKaX

6.12 [pumensiTe reomerpuueckne (axThl ISl PELICHHS CTEPEOMETPHYECKUX 3a/ad, HPEeAIoaratolninx
HECKOJIBKO IIIaroB PELICHHs], ECIIM YCIOBHS IIPUMEHEHHS 3a]1aHbI B SIBHOW popMe

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBITOTHATS NEHCTBHS CIOKEHHS BEKTOPOB, BBIUYMTAHHS BEKTOPOB M YMHOXKEHMS BEKTOpa Ha 4YHMCIIO,
O0OBICHITDH, KAKMMH CBOMCTBaAMHU OHM 00JaJar0T

6.15 [IpuMeHnsTh NpaBUIIO MapasUIeIeNUIe/a IPH CI0KEHNN BEKTOPOB
OnepupoBaTh TMOHATHAMHU: JI€KapTOBBl KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYNIb BEKTOpa,

6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yrojd MEXKIY BEKTOPaMH, CKaJISIPHOE NpPOU3BE/ICHHE
BEKTOPOB, KOJUVIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPbI

6.17 HaxomuTh cyMMy BEKTOPOB M MPOM3BEJCHHE BEKTOPA HA YKCIIO, YTOJI MEXIY BEKTOPAMH, CKaJIIPHOE
[IPOM3BEJICHHUE, PACKIIA/IBIBATH BEKTOP T10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18 3aaBaTh INIOCKOCTh YPaBHEHHEM B JICKAPTOBOH CHCTEME KOO IMHAT

6.19 Pewatpe npocTeiine reoMeTpUYECKHE 3a/1auu Ha IPUMEHEHHE BEKTOPHO-KOOPAWHATHOI'O METO/1a
Pemate 3amauu Ha J0Ka3aTENbCTBO MATEMAaTHYECKMX OTHOIICHHMI M HAXOXKICHHE T'€OMETPHUYECKHX

6.20 BEJIMYMH 110 00pa3laM WM aJropuTMaM, NPUMEHSS U3BECTHBIC METOABI TPH PEIICHUH CTaHIAPTHBIX
MaTeMaTHYeCKHX 3a/1a4

6.21 [MpumensaTh TpOCTEHIINEe NPOrpaMMHBIE CPEACTBA M 3IEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI NPH
PELICHIH CTEPEOMETPHYECKHX 3a1aY

6.22 [lpuBoauTe NpHUMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IpUPOJE U JKU3HH, DPAacIO3HABAThH
TIPOSIBJICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE
HpI/IMCHHTB IMOJTYUYCHHBIC 3HAHWA Ha MPAKTHUKE: aHAJIM3UPOBATHL PCAJIbHBIC CUTyallUW U TIPUMECHATH
U3y4YEHHbIE MOHITUS B INPOLIECCE MOKMCKA PElIeHUs] MaTeMaTHYecKH c(hOpPMYJIUPOBAHHOH MpPOOIIEMBI,

6.23 MOJICTUPOBAaTh peajbHbIE CUTYyallMd Ha S3bIKE T'€OMETPUH, HCCIENOBaTh IMOCTPOSHHBIE MOJIEIH C

HCIOJIB30BAHUCM T'€COMCTPUYCCKUX MOHATUH U TEOpEM, alrapara anre6pLI, peuiatb IMPaKTUYCCKUC
3aa4u, CBA3aHHBIC C HAXO0XACHUEM I'COMCTPHUICCKHUX BCIIMYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA
10 KUJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

7

['eomeTpus

7.1

OCHOBHBIE TOHATUS CTEPEOMETpUM. TOuKa, MpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

7.2

B3aumHoe pacmonoxeHwe TNpSAMBIX B NPOCTPAHCTBE:  IepeceKaroluecs,
napajieJbHble M CKpeuuBawomuecss mnpsmble. llapamnenbHocTh HOpsSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: TMapajulelibHbIE TIPsIMbIE B  MPOCTPAHCTBE,
MapajuieNbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M TIOCKOCTH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMM, Yrol MEXAY MNpsIMbIMU B MPOCTPAHCTBE.
[TapannenpHOCTh MIOCKOCTEH: MapaieabHble MII0CKOCTH, CBOMCTBA NapalIeIbHbIX
mockoctei. [lpocreiimme mpocTpaHCTBEHHBIE (DUTYPHI HA TIOCKOCTH: TETPadp,
KyO, mapaJuieNenumne, MOCTPOCHUEe CeUeHU

7.3

[lepneHIUKYIApHOCTE MPSAMOM M IUIOCKOCTH: MEPHEHAUKYISAPHBIE MpSMBIE B
IIPOCTPAHCTBE, IIPSIMBIC NTApaJUICIIbHBIE U NIEPICHANKYJISPHBIE K IIIIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU MEPIIEHIUKYIISIPHON
IUDIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yroid MEXIy MpsMOM H  IIOCKOCTBIO,
JABYTPAaHHBI Yrojl, JIMHEMHBIM yroa JAByrpaHHoro yria. llepnenmuxkynsp u
HAaKJIOHHBIE: PACCTOSHHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT HIPSAMOM 10
IUIOCKOCTH, MPOEKIUS (GUrypbl Ha IJIOCKOCThb. [lepneHauKyIsIpHOCTh MIIOCKOCTEMN:
NpU3HAK  MEPIEHIUKYIAPHOCTH  ABYX  Iulockocrted. Teopema o  Tpéx
NEePIEHIUKYIIIpax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBl MHOIOTPAaHHMKA, BBINYKIBIE U
HEBBINYKIIbIE MHOTOTPaHHUKHU, pPa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yrompHas
IpU3Ma, TPAaHU U OCHOBAHUS HPU3MBI, NpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTh Npu3Msl. lapamienenunen, npsiMOyroJbHbIN NapauIeIeIUIIe ]
u ero ceoiicta. [lupamuna: N-yroapHas nupamMuaa, FpaHd U OCHOBaHHUE MUPaMUJIbI,
O0KOBasi M IOJHAsl IIOBEPXHOCTh MUPAMUbl, IPAaBUJIbHAS M yCEYEHHAs MUPaMUAA.
OnemeHTbl mNpu3Mbl M nHMpamuzabl. [IpaBuipHBIE MHOIOTPAHHHMKH: IIOHATHE
IIPaBWJIBHOIO MHOI'OTPAaHHMKA, IpaBWiIbHAs TpPU3Ma W NpaBWIbHasg MNHUpPaMHJA,
MpaBWJIbHAS TPEYrojibHas MUpamMKia U MpaBUIbHBIN TeTpadip, Ky0. [IpeacraBnenue
O NIPaBWJIBHBIX MHOIOIPDAaHHHKAX: OKTa’Ip, NOAeKa’aAp U ukocadapyrue CeueHus
IIPU3MBbI U THPAMM/IbI

7.5

CI/IMMCTpI/IH B NPOCTpPAHCTBE: CHUMMCETpUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IUpaMUJax, MapajljICJICIUIICAaX, IMPaBUIIbHBIX
MHOT'OI'paHHHUKAaX

7.6

Bbruncnenue 371€MEHTOB MHOIOIPAHHUKOB: pEOpa, auaroHaid, yrisl. [lmomans
OOKOBOW TIOBEpXHOCTH U TIOJHOM TOBEPXHOCTH TPSIMOM TPHU3MBI, IUIONIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3msbl. Ilnomaas 60xoBoi
IIOBEPXHOCTU U IOBEPXHOCTH IIPABUIIBHOM NHMPaMUIbl, TEOpeMa O IUIOLIAIN
yceuéHnHoi nupamubl. [TonsTe 06 00béMe. OOBEM MUpaMuIbl, TPU3IMBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOIMIAIIMU [TOBEPXHOCTEH,
00BEéMaMu ITOOOHBIX TEII
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Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yrOIINe UIHHAPUIECKON TTOBEPXHOCTH, OCh
HUAJTUHIPUYECKON TOBEepXHOCTU. L{unmuHap: ocHoBaHMs ¥ OOKOBas TMOBEPXHOCT,
oOpa3syromas U 0Ch, IO OOKOBOW M MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronme KOHNYECKON MOBEPXHOCTH, OCh U BEpIITNHA
KOHMYECKOM moBepxHOocTH. KOHyc: OCHOBaHME M BeplIMHA, 00pasyomas U OcCh,
IUIOMIar OOKOBOM W TONMHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0oOpasyloiue u
BBICOTA, OCHOBAaHUA U OoKkoBast IIOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, JuaMeTp, IJIoLa b MOBEPXHOCTH cephl. Bzanmuoe
pacrnonoxeHue cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOMaab

chepsl

6.4

M3o0pakeHue Tea BpalieHus: Ha TI0cKocTr. Pa3BépTka muyiMHIpa M KOHYcCa

6.5

KomOunanmu Tten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHUK, ONMHCAHHBIN
OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPALCHUs

6.6

[Morsitie 00 00BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIEHOTO Tapajuienenunena W cieAactBus u3 He€. OOBEM mmimuHApa,
koHyca. OO0BEM mIapa u miomaab chepsl

6.7

[TomoOHbIe Tema B mpoctpaHcTBe. COOTHOIIGHHS  MEXKAY — IUIOMIAIIMHU
MTOBEPXHOCTEH, 00bEMaMHU MOAO0HBIX TEJ

6.8

Ceuennsi nunuHapa (MapajyieibHO U TMEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
(mapaienbHOE OCHOBaHHIO M MPOXOJAIIEE Yepe3 BEPIIUHY), CEUCHUs [1apa

6.9

Bextop Ha miockoctd W B mpocTpaHcTBe. ClOKEHHE M BbIUMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha uucio. PaznokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [lpaBuino mapawienenunena. PemeHue 3agad, CBSA3aHHBIX €
MPUMEHEHHUEM IIPABUII ACWCTBUI C BEKTOpaMHU

6.10

[IpssmoyronpHas cucTteMa KOOpAMHAT B TpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocteiine 3amauyu B KOOpAMHATax. YTroll Mexay BekTopamu. CkanspHoe
MpOU3BEJICHNE BEKTOPOB. BbIUKMCIIEHHE YIIIOB MEXAY MPAMBIMUA M ILJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI TP PEIICHUH TEOMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMBI CPEJTHEI'O
OBLIETI'O OBPA3OBAHUA

Kon
npoBepse
MOTr0
TpeboBaHU
a1

ITpoBepsieMble TPeGOBAHHUS K MPEAMETHBLIM pPe3yJbTaTaM 0CBOEHUs 0CHOBHO#
00pa3oBaTe/IbHOI MPOrpaMMBbI CPeTHETr0 001ero 06pa3oBaHus

Bnagenne MeTomamMm JI0Ka3aTeNbCTB, aNTOPUTMaMH  PEIICHUS 3a/iay; yMEHHUe
dbopMynHpOBaTh M ONCPHPOBATH TOHSATHSIMH: OIPEICICHUE, aKCHOMa, Teopema,
CIICJICTBHE, CBOWMCTBO, IPH3HAK, J0KA3aTeIbCTBO, PABHOCUIIBHBIC (POPMYIHPOBKH;
MPUMEHSATh UX; YMEHHE (OPMYITMPOBATh OOpPaTHOE U IPOTHBOIIOIOKHOE YTBEPIXKIACHUE,
MPUBOJUTH TPUMEPHl W KOHTPIPHUMEPHI, HCIOIB30BaTh METOJ MAaTeMAaTHYECKON
WHIYKIIWY; TPOBOJIUTH JIOKa3aTelbHbIE PACCY)KJCHUS TPH PEIICHUU 3a7ad, OIlCHUBAThH
JIOTMYECKYI0 MPABHIBLHOCTh  PACCYXJICHHI, yMEHHE OINCPHUPOBATh  MOHITHUAMHU:
MHOXECTBO, TMOJAMHOXECTBO, OMEpAIl[M¥ HaJd MHOXECTBAMH, YMEHHE HCIOIb30BATh
TEOPETHKO-MHOKECTBCHHBIH ammapar JJis ONUCAHUS PeallbHbIX MPOLIECCOB U SBICHUN U
MIPU PELICHUH 33724, B TOM YHCJIC U3 IPYTHX YYEOHBIX NMPEIMETOB; YMCHHUE OIICPHUPOBATH
MOHATUSAMU: Tpad, CBSI3HBIN Tpad, 1epeBo, UK, rpad Ha IMIIOCKOCTH; YMEHHUE 3a1aBaTh U
OINKCHIBATh rpa)bl pa3IMUHBIMU CIIOCO0AMH; MCIIOJIb30BaTh Ipadbl IPU PEIICHUH 33124

YMeHue oneprpoBaTh MOHATHIMU: HATYpaIbHOE YUCIIO, LIENI0E YHUCIIO, CTENEHD C LEIbIM
MoKa3aTeeM, KOPeHb HaTypallbHOW CTENEHHU, CTENEHb C palMOHAJIbHBIM I1OKa3aTelleM,
CTETeHb C JIEWCTBUTENBHBIM TOKa3aTeNeM, JIorapupM 4Yrcia, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJIFHOIO YHCJa, OCTATOK IO MOJIYJIO, PallOHAJIBHOE YHWCIIO, MPpalliOHAIbHOE
YHICII0, MHOXKECTBA HATYPaJbHBIX, MENbIX, PAMOHAIBHBIX, EHCTBUTENBHBIX YHCEIL;
YMEHHE MWCIONb30BaTh INPU3HAKH JEIUMOCTH, HAUMEHBIUUI OOLIMH JEeIuTenh M
HauMeHbIlee o0lee KpaTHoe, auroput™M EBKINAa IpH peLIeHUH 3a/ad; 3HAKOMCTBO C
Pa3IUYHBIMU [TO3ULIUOHHBIMH CHCTEMaMH CUUCICHHS; YMEHHUE BBINOJIHATH BBIUYMCICHHUE
3HaYeHWH W 1OpeoOpa3oBaHMs BBIPRKEHHH CO CTEHNEHAMH U Jorapudmamu,
npeoOpa3oBaHus APOOHO-PALIMOHATBHBIX BRIPAKEHHUH; yMEHUE ONEPUPOBATH MOHATHIMU:
MOCJIEI0OBATEbHOCTh, apu(MeTHueckas TNPOTPEeccHs, TeOMETPHUYECKas MPOTPecCHs,
OeckoHeyHO  yObIBafomasi  TreOMETpUYEcKass  IMpOrpeccusi;  yMEHHe  3a/aBaTh
MOCJIENOBATEILHOCTH, B TOM YHCIE C TOMOIIBI0 PEKYPPEHTHBIX (OPMYIN; yMEHHe
OIIEpUPOBAaTh IMOHATUSIMH: KOMIUIEKCHOE 4YHCIIO, CONPSDKEHHBIC KOMIUIEKCHBIC YHCIA,
MOIYJb M apryMeHT KOMIUIEKCHOIO 4Mcia, (opMma 3amucHd KOMIUIEKCHBIX YHCEN
(reomerpuueckas, TPUTOHOMETpUYECKas M anreOpanveckas); yMeTb HPOU3BOIUTH
apupMeTnyeckue JAeHCTBHA € KOMIUIEKCHBIMU YHCJIaMH; HIPUBOAUTH HPHUMEPHI
HCIOJIb30BAHMS KOMIUIEKCHBIX YHCENl; ONEpPUPOBAaTh MOHATHAMM: MaTtpuma 2x2 u 3x3,
OIpENIEINTENh MATPUILIBI, TEOMETPUUYECKII CMBICIT OIPEAEIUTENS

YMeHne orneprupoBaTh MOHSATHIMHE: pallOHATBHBIE, UPpPAIlMOHAIBHEIE, TTOKa3aTeIbHBIE,
CTETIeHHbIe, JorapupMudecKue, TPUTOHOMETPUUYECKUE YPAaBHEHHS W HEPaBEHCTBA, HMX
CHUCTEMBl,  yMEHHE  ONEpUPOBATh  MOHATHSIMHU:  TOXIECTBO,  TOXIECCTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABCHCTBO, CHUCTEMa YPAaBHCHHUNW U HEPABEHCTB,
PaBHOCWJIBHOCTb YPABHEHUM, HEPABEHCTB M CHUCTEM; yMEHHME pEIIaTb YPaBHEHUS,
HEPABEHCTBA U CHCTEMBI C IIOMOINBIO pa3IMYHbIX NPUEMOB; peLIaTh YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMBl C IIapaMeTpOM; IPUMEHATH YpPaBHEHHUs, HEPAaBEHCTBA, HX
CUCTEMBI ISl pelIeHnsT MaTeMaTHIeCKIX 3a7ad U 3aa4 U3 Pa3InIHbIX o0iacTel HayKu u
peajibHON KU3HU

YMeHue onepupoBaTh MHOHATHAMH: (GYHKIHS, YETHOCTh (DYHKIMH, MEPHOAMYHOCTH
(GYHKIMH, OrPaHUYEHHOCTh ()YHKIIMHM, MOHOTOHHOCTh (DYHKIIMU, IKCTPEMYM () YHKIIHH,
HauOoNbIlIce W HAUMCHbIIEE 3HAYCHUS (YHKIMH Ha MPOMEXKYTKE, HEIpepbiBHAS
GYHKIIAS, acCUMNTOTHI Trpaduka (QYHKIWH, IMepBas W BTOpas MPOWU3BOMHAS (YHKITHH,
TEOMETPUICCKUH M (PU3MUSCKUH CMBICT MPOM3BOAHON, MepBOOOpa3Hasi, OMpeaeIEHHBIN




MHTETpaJl; yYMEHHE HaXOOUTh AaCHUMITOTHI Tpaduka (YHKIHH; yMEHHE BBIUHCIATH
NPOU3BOJHBIC CYMMBI, NTPOM3BEICHUS, YAaCTHOTO M KOMITO3MLUH (YHKIHMH, HaXOAUThH
ypaBHEHHE KacaTenbHOH K rpaduky (YHKUMH; YMEHHE HaXOOWTh MPOU3BOAHBIC
DIIEMEHTApHBIX (YHKIUI; yMEHHE HCIONb30BaTh MHPOM3BOAHYIO AJsl HCCIEIOBAHUS
(byHKIUH, HAXOIUTH HAUOOJBIINE U HAUMEHBIINE 3HaUeHUS QYHKIHI; CTPOUTH rpaduku
MHOTOYWICHOB C HCIOJB30BAaHHEM armapara MaTeMaTHYECKOrO aHaju3a; MPUMEHSTh
MPOM3BOHYIO JIUISI HAXOXKACHUS HAMIYUIEro pEIIeHVs] B MPHUKIAJHBIX, B TOM YHCIE
COIMATbHO-3KOHOMHYECKHX U (PU3NIECKHX 3a7a4ax; HaXOAUTh IUIOMAIN  00BEMBI hury
C TIOMOINBIO WHTErpaja; MPHBOIUTH IMPHUMEPHl MAaTEMAaTHYECKOrO MOJEIUPOBAHUS C
nomontbio quddepeHInanbHbIX YypaBHEHUI

YMeHue oneprupoBath NOHATHAMU: Tpaduk QyHKIWHU, oOpaTHas QYHKIHS, KOMIIO3HIIUS
byHKIIANA, JIHUHeHHAs GYHKIASA, KBagpaThyHas (QYHKOUSA, pamuoHaabHas (QYHKITHS,
CTerieHHass QYHKITHS, TPUTOHOMETpUYeckrue (QyHKIUU, 0OOpaTHBIC TPUTOHOMETPUYESCKUE
GyHKIUHM, MOKa3aTenbHas W Jorapudmuyeckas (yHKIUH; YMEHHUE CTPOUTH TI'padUKd
M3y4YCHHBIX (DYHKUMH, BBIIONHATH NpeoOpa3oBaHus rpagukoB (GYHKUUH, UCTIOIB30BAThH
rpaQuKy Uil U3y4YeHHs MPOLECCOB M 3aBUCHMOCTEH, IPH PEUICHHH 3ajad M3 JPYTrux
y4eOHBIX MPEMETOB U 33734 U3 pealibHOM KHU3HU; BBIPaXaTh (popMyaaMu 3aBUCUMOCTH
MEXAY BEIWYMHAMH; HCIIONB30BaTh CBOWCTBA M TpaduKu (QYHKIWHA IUIS pelieHus
YpaBHEHHH, HEPaBEHCTB W 3aJlad C IMapaMeTpamMH; H300pa)kaTh Ha KOOPAWHATHOW
TUIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB U MX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaul Pa3HBIX THUIOB (B TOM YMCIE Ha IPOLEHTHI, JOIU U
YacTH, Ha JBIDKCHHE, padOTy, CTOMMOCTh TOBApOB M YCIYT, HAJIOTH, 33a7a4ll U3 00JacTh
yIIpaBJIeHHs! IMYHBIMA U CEMEHHBIMU (DMHAHCAMH); COCTABIIATH BBIPAKCHHS, YPaBHEHUS,
HEPaBEHCTBA M WX CHCTEMBI MO YCIOBHIO 33/1a4H, UCCIIEOBATh MOIYyYEHHOE pEIIeHUe U
OLIEHMBATh IIPABAONONOOHOCTh PE3YJIbTATOB; YMEHHME MOJAECIUPOBATH pEalIbHbIE
CUTyallu Ha A3bIKE MAaTEMAaTUKN; COCTABIIATH BEIPAXKCHHS, ypAaBHEHM S, HEPABEHCTBA U UX
CHUCTEMBI 10 YCIIOBHIO 3aJa4d, UCCIECAOBATh MOCTPOEHHBIE MOJENN C HMCIIOIb30BaHUEM
amnmnapara aareOpbl, HHTEPIPETHPOBATh NOTYYEHHBINH pe3yIbTaT

YMeHne oneprupoBaTh MOHITUSMH: CpeHEE apu(pMeTHIeCKoe, MeaHa, HanOobIlIee H
HAauUMCHBIIIEE 3HAYCHUWS, pa3Max, IUCIEPCHs, CTAaHJAPTHOE OTKIOHEHHE YHCIOBOIO
Habopa; yMeHHE H3BJIEKaTb, HHTEPIPETUPOBATh HH(YOPMALMIO, MPEICTABICHHYIO B
TabNMIax, Ha Juarpammax, rpaukax, OTpakalollyl0 CBOMCTBA pealbHBIX MPOLECCOB H
ABJICHUH; TIPEACTaBIAT, MH(OPMALMIO C TIOMOIIBIO TaONUIl U JUArpaMM; HCCIEeN0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIE C NPUMEHEHHEM Tpaduyeckux METOAOB M
AIIEKTPOHHBIX CPEJCTB; rpaduueckn UccIen0BaTh COBMECTHBIC HAOIIOICHHS C TTIOMOLIBIO
JIMarpaMM paccerBaHUs U JMHEWHOHN perpeccuu

YMeHue omepupoBaTh IMOHATHSIMH: CIyYalHBIA ONBIT H CIy4allHOe COOBITHE,
BEPOSTHOCTh CIIYYaifHOTO COOBITHS; YMEHUE BBIYHCIIATh BEPOSTHOCTH C MCIIOIIb30BAHUEM
rpad)UYeCKUX METOJIOB; MPUMEHSATh (POPMYJIBI CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH,
dbopmyny TOMHONH BeposSTHOCTH, (opmyny bepHymi, koMOMHATOpHBIC (AKTBHI |
(GopMyJbl; OLIEHWBATh BEPOATHOCTU PEANBbHBIX COOBITHI; YMEHHE OIECPHUPOBATH
MOHATUSAMU: ClydaiiHas BeIMYMHA, PACHpeCIeHHe BEPOSTHOCTEH, MaTeMaTHYECKOe
OXHJIAaHWEe, JUCIICPCHs W CTaHJAPTHOE OTKIOHEHUE CIIyYalHOW BENUYMHBI, (QYHKIHMH
pactipefieieHuss ¥ TUIOTHOCTH PaBHOMEPHOrO, TOKA3aTeIbHOTO W HOPMAJBHOIO
pacrpeieleHii; YMEHHE HCIOIb30BaTh CBOWCTBA W3YYEHHBIX pacHpeleNeHuid s
pelIeHusT 3a1ady; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OONBIIMX YHUCEN, METOIbI
BBIOOPOUYHBIX HCCICJAOBAHUMN; YMEHHE MPHUBOAWTH NPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX YHUCENl B TMPUPOJHBIX U OOUICCTBEHHBIX SIBJICHUSX; YMEHHE OIEPHUPOBATH
MOHATUSAMU: COUYETAHUE, TEPECTAaHOBKA, YHCIO COYCTAHUM, YMCIIO NePeCTaHOBOK; OMHOM
HploToHa; yMEHUE NMPUMEHSATh KOMOWHATOPHBIE (DAKTHl M PACCYXKICHUS JUIS PElICHUS
3a]]ay; OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI, COCTABISTH BEPOSTHOCTHYIO
MOJICNIb U MHTEPIPETUPOBATH TOJNYUCHHBIH Pe3yJIbTaT

YMeHHE OnepUpoBaTh MOHATUSMU: TOUKA, NPsAMAas, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEJIMYMHA yIWa, IUIOCKUWA yroy, JABYTPAHHBIA yroj, TPEXTPaHHBIM  yroi,




CKpEIUBAIOIMECS TpsMBIE, MapaUIENbHOCTE W TEPHEHAUKYISIPHOCTh MPSIMBIX H
IJIOCKOCTEHN, Yrod MEXIY MPSIMBIMHU, Yrold MEXIY MPsIMON M IJIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PAcCTOSHUE OT TOYKM JIO IJIOCKOCTH, PAaCCTOSHUE MEXKAY INPSMBIMH,
paccTossHME MEXAYy IUIOCKOCTSAMH; YMEHHE UCIONb30BaTh IIpU pELIeHUH 3ajad
W3y4eHHbIe (AaKThl M TEOpPEeMBbl IIAHUMETPUHW; YMEHHE OLIEHUBATH Pa3Mepbl OOBEKTOB
OKPY’KaIoIlero MHpa; CTPOUTh MaTEMaTHYECKHE MOJETH C ITOMOIIBI0 T€OMETPHUECKUX
TIOHATHH M BEJIWYHH, PEIIaTh CBsI3aHHBIE C HUMHU MTPAKTUYECKUE 331291

10

YMeHue onepupoBaTh MOHATUSAMH: IUIomans (GuUrypbl, 00bEM (UIrypsl, MHOIOIPaHHHUK,
MPaBUIBHBI MHOTOTPaHHHUK, CEUCHHE MHOTOTpaHHUKA, KyO, Mmapajulesienuie], mpu3ma,
nupamuaa, Gurypa ¥ moBepxXHOCTh BpalleHUs, IUIMHApP, KOHYC, map, cdepa, riomaib
cdepsl, MIOMAa b MOBEPXHOCTH MUPAMUIIBI, TIPU3MBI, KOHYCa, IUINHAPa, 00BEM Kyoa,
MPSAMOYTOJIBHOTO TMapalieNlenunena, TUPaMuIsl, MPHU3MBI, IWIMHApA, KOHycCa, IIapa,
pa3BEpPTKa TOBEPXHOCTH, CEYEHUs KOHyCa M UIWIMHApPA, NapajuleNbHBIE OCH WIH
OCHOBaHUIO, CEUYEHHE 11apa, INIOCKOCTh, Kacatouasics chepbl, HUINHAPA, KOHYCa; yMEHHE
CTPOUTh CEUYEHHE MHOIOIpaHHMKA, H300pa’kaTb MHOTOTPaHHUKH, (uUrypel u
MOBEPXHOCTH BpAIIEHUs, UX CEUEHHMs], B TOM YHCJE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NIPUMEHSTh CBOWCTBA FT€OMETPHUYECKUX (PUTYP, CAMOCTOSTETHHO (GOPMYIUPOBATH
OllpelieNieHNs] U3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bI O CBOWCTBAX W IMpPH3HAKAX
TeOMEeTpHYeCcKUX (puryp, 0OOCHOBBIBATH WJIM ONPOBEpPrarb HMX; yMEHHE IPOBOAWTH
KIaccupuKauio QUryp MO pa3IddHbIM IPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE
JIOTTOJTHUTENIbHBIE TOCTPOSHHSI

11

YMeHue onepupoBaTh MOHATHSAMU: JBUKEHUE B MIPOCTPAHCTBE, MapaljIeNbHBIN IepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, Ipeobpa3zoBaHHE MOI00US,
noJi00HbIe (QUTYPBI; YMEHHE pacrio3HaBaTh paBHbBIC W MONOOHBIE (GUTYPHI, B TOM YHCIIE B
IpUpone, UCKYCCTBE, apXUTEKTYpPe; HCIONb30BaTh I'€OMETPUUYECKUE OTHOLIEHUS IPU
PELIEeHNN 3a/1a4; HAXOAUTh '€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOJl, JIO0IAaab, 00BEM)
IpU pelIeHUH 3alad U3 APYTUX y4eOHBIX NMPEIMETOB M W3 PEANbHOU JKHU3HU; yMEHHE
BBIYUCISATh TEOMETPHUYECKHE BEIUYMHBI (UIMHA, Yroj, IUIOmanb, OOBEM, IIIOMAIb
MOBEPXHOCTH), HMCHOIB3Ys M3y4eHHBIE (DOpPMYNBI W METOABI, B TOM YHMCJE: IUIOLIAIb
MOBEPXHOCTH THPaMHJIBI, MPU3MBI, KOHYyca, IMJIMHAPA, TUIOmMans cdepbl; 00bEM KyOa,
MPSIMOYTOJIFHOTO TMMapajuleNienunea, MUpaMubl, TPU3MBI, IFUIMHAPA, KOHYcCa, IIapa;
YMEHHE HaXOAWUTh OTHOIIEHHE 00hEMOB OJOOHBIX PHUTYP

12

YMeHue onepupoBaTh MOHATHSAMHU: MPSMOYTOjibHAash CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YHCIIO, Pa3JIOKEHUE BEKTOpa M0 0a3ucy, CKaIIPHOE MPOU3BEICHUE, BEKTOPHOES
MPOU3BEACHUE, VYroll MEXAY BEKTOpaMH; YMEHHE MCIOIb30BaTh BEKTOPHBIA U
KOOPJIMHATHEIM METOI JJISl PEIICHHS TeOMETPUUIECKUX 3a7ad M 3a/Jad JPYTuX yIeOHBIX
MIPEIMETOB

13

YMeHue BBIOMPATh MOAXOASIINA METOA Ul PEUICHUs 3aJa4d; MOHUMaHue 3HAYUMOCTH
MaTeMaTHKH B W3yYEHUHW NMPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHHUN; yMCHHE
pacro3HaBaTh INPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHE IIPUBOJIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUH POCCUHCKON M MUPOBOM MAaTEMATHYECKON HAYKU




HHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCIEHUS
11 Harypanbabie u nensle yncina. IIpu3HaKy IeTUMOCTH LENBIX YHCEI
12 Panmonansuple 4ucna. OOBIKHOBEHHBIE W JIECSATHYHBIE JIPOOHM, MPOLEHTHI, OECKOHEUHbIE
MEPUOIIYECKUE TPOoOHU
13 ApI/I(bMeTI/IqFCKHﬁ KOpeHb HaTypajbHOW cremeHH. JledicTBUs ¢ apuMETHYECKHMMHU KOPHIMHU
HaTypaJIbHOW CTEIeHH
1.4 CreneHb ¢ nenbM nokasateneMm. CTeNeHs ¢ paloHaIbHBIM mokazaTeneM. CBOWCTBA CTEEHH
15 CuHyCc, KOCHMHYC W TaHTE€HC YHCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTHaHbIC M HATYpaJIbHBIE JIOrapH(MBbI
JelicTBuTenpHble Yucia. ApHUPMETHYECKHe OIeparuil C JCHCTBUTEIBHBIMH  YHCIAMH.
1.7 [TpubmmxEHHBIE BBIYHMCIEHUSA, TpaBWIa OKPYIJIEHHS, IPHUKUAKA M OLCHKAa pe3yibTaTa
BBIYHCIICHUN
1.8 [IpeoOpa3oBaHue BRIPAKCHUN
1.9 KommiekcHsle gucna
2 YpaBHEHUsI U HEpaBEHCTBA
21 Ienbie 1 1poOHO-paIIOHATIFHBIC YPaBHECHUS
2.2 HppaunoHaibHble ypaBHEHUS
2.3 TpUroHOMeTpHYeCKUE YPaBHEHHSI
24 [TokazaTenpHbIE U JIOTapUPMHUIECKUE YPaBHEHHS
25 Ienbie U IpOOHO-pAIMOHATIBHBIC HEPABEHCTBA
2.6 HWppalirioHaibHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIe U JTOTapUPMHUIECKHE HEPABEHCTBA
2.8 TpuroHomerpuueckue HepaBeHCTBA
2.9 Cucrembl ¥ COBOKYITHOCTH YPaBHEHHH M HEPABEHCTB
2.10 YpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 Martpuna cucTeMsl JIMHEWHBIX ypaBHeHHH. OnpenenuTens MaTpULbI
3 DyHKINH U rpaduKH
31 Oynknus, crocoosl 3aganust GpyHkiuy. ['paduk ¢pynkuun. Bzanmuo obparabie GyHkunmu. YErHbIe
u HeuéTHble pyHKumu. [leprnonnueckue GyHKIMN
OOnactp ompezeneHus M MHOXeCTBO 3HaueHHH QyHkumu. Hymn ¢ynknun. IIpomexyrku
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHUHHUMYMBI
dyakuun. Haubonpliee 1 HanMeHbliee 3HaYeHUE (DYHKIMHM HA IPOMEKYTKE
33 CreneHHas GyHKINS C HATYpAJIBHBIM U IeNBIM IToKaszareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHsi N-OH CTeneHu
34 Tpuronomerpuueckue QyHKIMH, MX CBOHCTBA U rpadukn
3.5 [Toka3zarenbHas U Jorapudmudeckas QyHKIMU, UX CBOMCTBA U TpadUKH
3.6 Touxu pa3peiBa. AcuMnToTs! rpagukoB GyHKmi. CBoWicTBa (PyHKINIA, HEMPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTensHOCTH, CIIOCOOBI 3aJaHus TTOCIIE0BATENbHOCTEH
3.8 Apudmernyeckas 1 reoMeTprueckas nporpeccun. @opmyiia CI0KHBIX POLEHTOB
4 Hauana MaTemaTnieckoro aHaansa
4.1 [pousBonnast ¢pynkiwn. IIpon3BoaHbIE d1eMEHTapHBIX (YHKIMH
49 [TpumeHeHne NPOW3BOJHOM K HCCIIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M OIKCTPEMYMBI.
Haxox/eHne HauOOoNbIIero 1 HAaMMEHbBILEeTo 3HaueHus! pyYHKIUHU Ha OTpe3Ke
4.3 IepBoobpasnast. MuTerpa
5 MHOXeCTBa M JIOTHKA
51 MHOXeCTBO, OTiepalliu HaJl MHOXKecTBamu. [{narpammsl Diinepa — Benna




5.2

Jloruka

6 BeposTHOCTb M cTaTHCTHKA
6.1 OmnmcaTenpHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Kom0OuHaropuka
7 T'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMBI€ W IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena ¥ MOBEPXHOCTH BpallleHUs
7.5 KoopuHaThl ¥ BEKTOPHI

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW MOANUCHIO

MYHUUMWNAJIbHOE BHODKETHOE OBLLIEOBEPA30OBATEJIbHOE 20.10.26 14:55 (MSK)
YYPEXXAEHMUE "CPEHSS1 OBLLLEOBPA3OBATEJIbHAS LLIKOJIA N24 UM.
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