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MNOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOTO YpOBHS MJis
obOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeepanbHOrO rocy/1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpPeIHEro o0Iero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIIHI
poccuiickoro oOpazoBaHusi. Peanmuzanuss mporpamMmbl  00ecrieyMBaeT — OBJAJCHHE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIIOIIMMH  OCHOBY JJii  CaMOpPa3BUTUA U
HEIMPEPHIBHOTO  00pa3oBaHUs, LEJIOCTHOCTh  OOMIEKYJbTYPHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO PAa3BUTHSI TUYHOCTH 00YJArOIINXCSI.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca reéOMETpUU Ha YPOBHE CpEIHEro ooOmero oOpa3zoBaHUs
00yCIIOBJIEHA MPAKTUYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U NMPEAMETHBIX PE3YJIbTaTOB
oOydeHUsT TEOMETpPUM B HAIPABICHUU JIMYHOCTHOTO PA3BUTUS  OOydYarommxcs,
dbopmupoBaHUs (PYHKIMOHAIBHOW MATEMAaTHYECKOW TIpPaMOTHOCTH, HM3YYEHHUS JAPYTHX
y4eOHbIX JIUCHMIUIMH. Pa3Buthe y oOydarouuxcsi OpaBWIbHBIX MPEACTABICHUN O
CYLIHOCTU U MPOUCXOXKICHUU F€OMETPUUECKUX aOCTpaKkuii, COOTHOIIEHUU PEAILHOTO U
UJCAIBHOI0, XapaKTEpPe OTPaKCHUs MAaTEMaTUYECKOM HAyKOW SBJIECHUN U IIPOLIECCOB
peasbHOr0 Mupa, MECTE€ TE€OMETPUUM B CHCTEME HAyK U pOJIM MaTeMaTH4YeCKOro
MOJICJIMPOBAaHUSI B HAYYHOM IIO3HAHMM W B TMPAKTHUKE CHOCOOCTBYET (POPMUPOBAHUIO
HAay4YHOI'O0 MHPOBO33PEHHUS YYAIIMUXCS, @ TAKXKE KayeCTB MBIIUICHUS, HEOOXOAUMBIX IS
aJanTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTCsl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOLIEro
oOpa3oBaHMs, TaKk Kak oOecreuynBaeT BO3MOXKHOCTh M3YyYEHUS KakK JAUCLMIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlorndueckoe  MbILIUIEHHE, (OPMUPYEMOE MpPU  HU3YYEHUH  OOyYarolIMMHUCA
NOHATUIUHBIX OCHOB T€OMETPUHU U IOCTPOEHUH LIENOYKH JIOTHUYECKUX YTBEPKICHHUM B X01€
peuieHusl TEOMETPUYECKHUX 3a/ad, YMEHHUE BBIIBUIATb M OINPOBEPraTh TUIIOTE3bI
HEIMOCPEICTBEHHO HMCIOJIb3YIOTCS MPHU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOrO ILIMKIA, B
YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATBHCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0JacTsIxX NeATeNbHOCTH yenoBeka. OpueHTals 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEOOXOJUMOE€ YCJIOBUE €r0 COLMAJIBHOTO ObITHA, (OopMa OTPa’KEHUS OKPYKAIOLIETO
MUpa, YCIOBUE YCIEIIHOTO MO3HAHUSA M aKTUBHOIO MPeoOpa3oBaHUs JEHCTBUTEIBLHOCTH.
OnepupoBaHU€ MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAMHSET pa3Hble BUABI YUCOHOU U
TPYAOBOM JEATEIBHOCTH, SBISETCS OAHUM U3 MPO(PECCHOHAIBHO BAXKHBIX KauyecTB,
NO3TOMY aKTyajdbHa 3a1ada (OpMHUpOBaHMS Yy OOydYalOIUXCS MPOCTPAHCTBEHHOI'O



MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHusi mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a30BOM ypOBHE
0o0yueHust — o0I11e00pa3oBaTeibHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepe3
obOecrieueHHe BO3MOXXHOCTHM TPUOOPETEHHS ¢  UCIOJIb30BAaHUS CHUCTEMATHUYECKHUX
T€OMETPUUECKUX 3HAHUM W JAEWUCTBUH, CHEUU(PUUHBIX TEOMETPUHU, BO3MOKHOCTU
YCIICITHOTO TPOJOHKEHUS O0Opa3oBaHHsl IO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIB30BAHUEM T€OMETPHUHU.

[Iporpamma o reomeTpur Ha 0a30BOM ypOBHE IMpeJHA3HAYEHA JIJIsi 00Yy4aroluxcs
CpeIHEeH IIKOJIbl, HE UCIBITHIBABIIMX 3HAUUTEIBHBIX 3aTPYyJIHEHUM Ha YPOBHE OCHOBHOTO
obmero obpaszoBanms. Takum o0pa3om, oOydaroruecs Ha 0a30BOM YpPOBHE JIOKHBI
OCBOUTH OOINME€ MAaTeMaTUYECKUE YMEHHsI, CBSI3aHHBIE CO CHEIU(PUKON TeoMeTpUuu |
HEOOXOJUMbIE Ul JKU3HM B COBpEMEHHOM obOumiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh M3yYUTh TE€OMETPHUIO0 Oosiee TIIyOOKO, €COM B JaJbHEWIIEM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B TPO(HECCHOHAIBHON A TEIHHOCTH.

JlocTmxkeHne  eNMd  OCBOEHHUS  MPOTpaMMbl  OOECTIEUMBACTCS  pEIICHHEM
COOTBETCTBYIOIIUX 3a7ad. [IpropuTeTHBIME 3a7auaMu OCBOCHHUs Kypca «I eomeTpum» Ha
6a3oBoM ypoBHe B 10—11 kraccax sBISIFOTCS:

e (opmMupoBaHHE TPEACTABICHUS O T'€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpbl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE TMPEACTABICHUS O MHOTOTPAaHHHKAX W TENax BpAIICHUS KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuEe yMEHHMS pacliO3HABaTh HA YEPTEkKaX, MOJEISIX U B PEATbHOM MHPE
MHOTOTPAHHHUKH U TeJla BpaIeHUS;

e OBJIAJEHUE METOJAaMH pEIIEHUS 3a7ad Ha TOCTPOSHHUS Ha HN300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMU MOHITHUSIMHU O MHOTOTPAaHHUKAX
Y TEJIaX BpAICHUS U KX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE aJTOPUTMaMHU pEHICHHS OCHOBHBIX THIIOB 3aaad; (OPMUPOBAHUE
YMEHHsI TIPOBOJUTH HECIOXKHBIC JOKA3aTeNbHBIE PACCY)KICHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHUX 3a/a4 U 33J1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

e Pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW oOydaronmxcs,
MO3HABATEIIbHON aKTUBHOCTH, WCCJICNOBATENbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIIJICHUS;

e (opmupoBanue (yHKIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHUU:
YMEHHUE paCIlO3HABAaTh IMPOSIBICHUS TEOMETPUUYECKHX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B peajbHBIX JKU3HEHHBIX CUTYAIUSAX U MPU U3YyUYEHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,



bopMyIMpPOBaTh WX Ha S3BIKE TEOMETPUU U CO37]aBaTh TEOMETPUUECKHUE MOJICIIH,
MPUMEHSTh OCBOEHHBIM TEOMETPUYECKUH ammapaTr JUisl PEIIeHUS TMPAKTHKO-
OpPUCHTUPOBAHHBIX 3a7a4, WHTEPOPETUPOBATL U OICHUBATH MOJYYEHHBIE
pe3ynbTaThlI.

OTIMYUTENHEHON OCOOEHHOCTBIO TIPOTPAMMbl  SIBJISIETCS  BKJIIIOUEHHE B KypC
CTEPEOMETPUU B HAdalle €ro M3y4YeHHs 3ajJay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
NO3HAHMs, W ONpeAeNEéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HAJA HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
IpPOTeKaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K JaJIbHEUIIEMY W3Y4YCHHUIO
peaMera.

[Ipeamoutenue OTHAETCS HATJISAIHO-KOHCTPYKTHBHOMY METOIy OOYYEeHHS, TO €CTh
TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD MPEIMETHO-MIPAKTUYECKOM
nesTeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy ydalluxcsi B Kypce
CTEPEOMETPUU TMPOBOAUTCA 3a CUET PEIICHMS 3aJa4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX
00pa30B M 3a/lay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. Co3maHue oOpasza
IPOBOJUTCSA C ONOPOM Ha HArjdsigHOCTb, a ONEpHUpOBaHME OOpa3oM — B YCJIOBHSX
OTBJICUEHHUS OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COACPKAHUS.

OcHoBHBIE cojepkarenbHble JauHUKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpannukn», «[IpsiMble W TUIOCKOCTH B MpocCTpaHCTBe», «Tema BpamieHus»,
«BekToppl M KOOpAWMHATBEI B NPOCTpaHCTBE». MDOPMUPOBAHHME JIOTHUECKUX YMEHHUH
pacrnpenensercsd He TOJBKO MO COAEPKATENbHBIM JMHUSAM, HO U MO TojgaM oO0y4yeHus Ha
YPOBHE CpPEeIHET0 0011ero 00pa3oBaHuUs.

Copeprkanre oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacnpefei€HHBIM M0 TojlaM O0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4YTOOBI OBJIAJICHUE TEOMETPUUECKUMHU TOHSATUSIMH U HABBIKAMH OCYIIECTBIISIOCH
MOCJIEOBATEIBHO M MOCTYMATENbHO, C COONIOAEHUEM NPHUHIMIA MTPEEeMCTBEHHOCTH,
YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY I€OMETPHUUYECKUX MPEICTaBICHUN
00yJaronuxcsi, paciupsisi 1 yriryosss e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun orBoaures 2 yaca B Hegento B 10 kiracce u 1 yac B Henemnto
B 11 kjacce, Bcero 3a JiBa roja o0yuenus - 102 yyeOHBIX yaca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHSI CTEPEOMETPUU. TOuka, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 06 aKCHOMaTUYECKOM MOCTPOSCHUHU CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPUN U
CIICACTBUS U3 HUX.

B3aunmHOoe pacnonokeHue mOpsMbIX B IIPOCTPAHCTBE:  IE€peCeKaroluecs,
napajulelIbHble U CKpeluBaronmecs npsamsle. [lapaieabHOCTh NPAMBIX U ITIOCKOCTEH
B IPOCTPAHCTBE: MAapaJUICIbHBIE NPSMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTH TPEX
IPSAMBIX; NApAUICIBHOCTh NPSAMOM M IUIOCKOCTH. YTJBI C COHAIIPaBJICHHBIMU
CTOPOHAMH; Yroia MeXAy INpsAMBIMU B IpOCTpaHcTBE. [lapamnenbHOCTh IIIOCKOCTEN:
napajulejIbHble IIJIOCKOCTH; CBOWCTBA MapajUleIbHBIX IUIOCKocTel. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TeTpajap, KyO, Mapasuienenumne];
MMOCTPOCHUE CEYCHHUI.

[leprieHIUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TEPIEHAUKYISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MMAPAIJICIbHBIE U NEPIEHAUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAMKYJIAPHOCTU NPAMOW M IUIOCKOCTH, T€OpeMa O IPSAMOMU IEPIECHAMKYIISIPHOU
IJIOCKOCTU. YTJbI B MPOCTPAHCTBE: YrOd MEXIY NPSAMOM M IUIOCKOCTBIO; ABYTPAaHHBIN
YTOJI, TMHEWHBIA yroJl ABYIPAHHOTO yria. [leprneHauKynsip U HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 MJIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh IUIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTU IBYX
IJIOCKOCTEN. Teopema o TpEX MEPHEHAUKYIISpax.

MHOrorpaHHUKH

[loHATHE MHOTrOTrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKH;, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yroabHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBL; IPsIMasi U HAKJIOHHAsI TPU3MbI; OOKOBAas U MOJIHAs
IOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NpsAMOYTOJbHBIA MNapaJUICIEIUNE] U €ro
cBoicTBa. [Iupamuna: N-yrojapHas nupaMuaa, TpaHd U OCHOBaHHE MUpaMUAbl; OOKOBas
Y TIOJHAs MOBEPXHOCTh MUPAMU/bI; NIPABUIIbHAS M yCEYEHHAs MUPAMUIA. DIJIEMEHTHI
npu3Mel M nupamuibl. [IpaBuibHbIE MHOIOIpAaHHUKH: IIOHATHE IPABUIBHOTO
MHOIOTPAaHHHKA; NIPaBUJIbHAs MPU3Ma W I[pPaBUJIbHAs [HPAMHUAQA; IpaBUIIbHAs
TpeyroJibHasi MUpaMua U MPaBUIIbHBIN TeTparap; KyO. [IpeacTaBieHne o NpaBUIIbHBIX
MHOT'OTPAaHHUKAX: OKTadIp, NOAeKadAp U ukocadap. CeueHust Ipu3Mbl U MIUPAMUIBIL.

CummeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HPSIMOIA,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B MUPAMMIAX, NApAJIIENICNHIENaX, TPABUIbHBIX
MHOT'OTPaHHHKAX.

Boluucienue 3ieMeHTOB MHOTOIPAHHHUKOB: péOpa, nuaroHand, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAL OCHOBaHUHA,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMON Mpu3Mbl. [lnomaas 60KOBOM OBEPXHOCTH U



MOBEPXHOCTH TPABWIBHOW MUpaMUIbl, TEOpeMa O IUIOLIAAN YCEYEHHOW NHpamMuabl.
[Tonstue 00 06bEMe. OOBEM TUPaMUJIBI, TPU3MBI.

[logoOupie Tena B npocTpaHcTBE. COOTHOIIGHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, O0BEMAMU MTOJOOHBIX TEN.

11 KITACC

TeJsia BpaimeHus

Hunuuapuyueckass MOBEPXHOCTb, OOpa3yrolIUe IWIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOocTU. Lumuuap: ocHoBaHWS W OOKOBask MOBEPXHOCTD,
oOpa3ymolas 1 0Cb; IJIOMAAb OOKOBOW U TOJTHOW MOBEPXHOCTH.

Konudeckass MOBEpXHOCTh, OOpa3yrolue KOHHUYECKONW TOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOW moBepxHocTH. KoHyc: ocHOBaHME M BepIIMHA, 00pa3yromas u
OCbh; TUIONIAIb OOKOBOHM M TMOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3yronme u
BBICOTA; OCHOBAaHUA U OOKOBasi MOBEPXHOCTb.

Chepa u map: UEHTp, paguyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTH C(ephl.
B3auMHoe pacnonoxenue cepbl M IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
JI01A1b ChEephl.

N300pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOnHanuy Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OINUCAaHHBIN
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 o0véme. OcHOBHBIE CBOMCTBa 00BbEMOB Teil. Teopema o0 0ObEME
IPsIMOYTOJILHOTO Tapajuiesenuneaa u ciaeactsus u3 He€. OObEM HUIMHIpPA, KOHYCA.
O0bEM mIapa u miomanb cepsl.

[logoOHbie Tena B mpocTpaHcTBE. COOTHOLIEHHS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TE.

Ceuenus nunuHApa (TapajjIeNbHO W MEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOISIee Yepe3 BEPIIUHY), CEUCHHUS apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctd U B mpocTtpaHcTBe. ClOKEHHE M BBIUUTAHHE BEKTOPOB.
YMHOXKXEHHE BEKTOpa Ha 4YHCIO. PasokeHrne BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuno napamienenunena. PemeHue 3anad, CBA3aHHBIX C MPUMEHEHUEM
IIpaBWJI IEUCTBUM C BekTopaMu. [IpsiMOyrosibHas cucteMa KOOpJAUHAT B ITPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelimme 3agaun B KOOpAUHATAX. YTOJ MEXIY BEKTOPAMH.
CkansipHoe TPOM3BEJACHUE BEKTOPOB. BhIUMCIEHHE YII0B MEXIYy NPSIMBIMU U
MII0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METO MPH PEIICHUH T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMS MPOrpaMMbl yueOHOro npeaMera «MaTtemaTrkay
XapaKTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTBIO TPAXKIAHCKOM TO3UIIMK OOYYaroIIErocsi Kak aKTUBHOT'O U
OTBETCTBEHHOI'O 4YJI€HA POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX
OCHOBax (hYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBIICHHM, MPOLEIYP Tpa)kKdaHCKOTO
obmectBa (BBIOOPHI, OMPOCHl M TMp.), YMEHHUEM B3aMMOJICHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIIUSIMH ¥ HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCUHCKOM Tpa)KJaHCKOM WJACHTUYHOCTH, YBaXKEHUS K
NPOIUIOMY UM HACTOAIIEMY POCCUMCKONM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCUUCKUX MAaTEMAaTUKOB W POCCHMCKOM MAaTeMaTHYE€CKOW IIKOJbI, K
WCIIOJIB30BaHUIO TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapojaa, chHOpPpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, JTUYECKOrO IIOBEACHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHHN HAayKUM U JIESITEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHMBOTO OYIYIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKMM OTHOIICHHMEM K MHUPY, BKIIOYasg OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlayu, PEIICHUH, PACCYXKJICHHI; BOCIPUHUMUYUBOCTBIO K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJO0B UCKYCCTBA.

du3nveckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTBIO YMCHHS TPHUMEHATh MaTEMaTHUYCCKHE 3HAHMS B HHTEpecax
3I0POBOTO U O€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO
(310poBO€ TUTaHHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U OTHAbIXA, peEryJspHas
¢dbuznyeckass akTUBHOCTD); (DU3UUYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHSITUSX CHOPTUBHO-
03JI0POBUTEIILHOU AEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM IIEHHOCTH TPYAO0JIIO0US; HHTEPECOM K Pa3TUIHBIM
chepam mnpodeccuoHaTBbHON  JACATEIBHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM © e
NPWIOKEHUSIMA, YMEHHEM COBEpIAaTh OCO3HAHHBIM BBHIOOp Oynymier mnpodeccun u
peaau30BBIBaTh COOCTBEHHBIC J>KM3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTEeMaTHYeCKOMY OOpa30BaHUI0O W CaMOOOPa30BaHWIO HA TPOTSHKEHUU BCEH JKHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHUHM MPAKTHUUECKUX 3aJa4 MaTEeMaTH4eCKOM
HaIPaBJICHHOCTH.

IK0JIOTHYeCKOe BOCIIMTAHME:



C()OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUEM BIIMSHUS COLMAIBHO-
HKOHOMUYECKHUX IMPOLIECCOB HA COCTOSIHME NMPUPOAHON M COLUAIBHOM CPellbl, OCO3HAHUEM
r100aJbHOrO  XapakTepa JSKOJIOIMYECKMX MpoOjieM; OpHEeHTauued Ha [pUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIsl pelIeHHs 3a7ady B O0OJacTH OKpYXKaloIield Ccpesbl,
IUTAHUPOBAHUS TIOCTYNKOB W OLEHKA HMX BO3MOKHBIX TOCJIEICTBUN JUISI OKPYXKAIOILIEH
CpEelBl.

ILleHHOCTH HAYYHOTO IO3HAHMA:

c(OPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKH U OOIICCTBEHHOM MPAKTHKH, TOHHMMaHHEM MaTeMaTHUeCKON HAyKH Kak
cdepbl YeIOBEYECKOM AESITENBbHOCTH, JTAloOB €€ Pa3BUTHUS W 3HAYUMOCTH JUISL Pa3BUTHS
UBWIM3AIUY; OBJIAJEHUEM SI3bIKOM MAaTEMaTUKU M MaTEeMaTHMYECKON KyJIbTYpoW Kak
CPEICTBOM  TO3HAHHUA  MHpA;  TOTOBHOCTBIO  OCYILIECTBJIATH  INPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJbTaTbl  OCBOCHMSI MPOTPaMMbl  y4eOHOro ImpeaMmera
«MaremaTuka» XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMH HO3ZHABAMETbHBIMU
0elUCmBUAMU, YHUBEPCAbHBIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU, YHUBEPCATbHLIMU
Dpe2yIAMUGHbIMU OCUCMBUAMU.

1) Vhusepcanvuvie no3nasamenvuwvie Oeticmsus, obecneyusaiom opmuposanue
0a308bIX KOCHUMUBHBIX NPOYECcco8 00yuaruwuxcsi (0ceoeHue Memooos NO3ZHAHUS
OKpYHCaOuieco Mupa, NnpumeHeHue JN02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, yMeHuu
pabomams ¢ uHpopmayueii).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBUBISITH W XapaKTEpPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MAaTEMaTHYECKHX
OOBEKTOB, TMOHSATHM, OTHOIIEHUH MEXAy TMOHATUSAMHU;  (OPMYJIUPOBATH
OIpe/ieNICHUs] IOHATUHN; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(uKaiuu,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKJCHUSA: YTBEPAUTEIIbHbIE
Y OTpULATEIbHBIEC, €MUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBIBJIITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M IPOTHUBOPEUYUS B
(dakTax, JaHHBIX, HAONIONECHUAX M YTBEPKICHUSX; Ipeajaratb KpUTEpUu IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUHIA;

e J€JaTh BBIBOABl C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEJbCTBA MATEMAaTUYECKUX YTBEPKIACHUMN
(mpsiMBIE ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJINUTH IPUMEPHI U
KOHTPIpUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

e BBIOMpaTh CcOCOO pelieHus: y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BBIOMpaTh HauOoyiee MOAXOASIIMNA C y4ETOM CaMOCTOSITENIBHO
BBIJICIICHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue JeHCTBUA:

UCIIOJIb30BaTh  BOMPOCHI KAaK MCCIENOBATEIbCKANA WHCTPYMEHT TO3HAHUS;
dbopMmynaupoBaTh  BONPOCHI,  (GUKCHpPYIOLUIME  MPOTHUBOpEYUE,  Hpoliemy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (OpPMHpPOBATH THUIIOTE3Y, apTyMEHTHPOBATh
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBaHUE I1O0
YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YecKOro oObeKTa, SIBICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;
CaMOCTOATENFHO  (HOpMYyITUpOBaTh OOOOIIEHWS W BBIBOJALI TI0 pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONEHUs, HCCIEAOBAaHUSA, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpolecca, a TakKe BbIJIBUTATH
MPEANOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

2)

BBISBJIATH AePUUUTH HH(OPMALIMK, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC
U JUI PELICHUS 3a]1a4H;
BbIOMpaTh MH(POPMAIMI0 W3 MCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIUIO PA3TUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHUS;
CTPYKTYpUpPOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B pa3iInyHbIX (opMmax,
WLTIOCTPUPOBATH IpapuuecKH;
OLICHMBAaTh HAAEKHOCTh MH(OPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Yuusepcanvhvie KOMMYHUKAMUGHbIE oeticmeus, obecneuusaiom

choOpMUPOBAHHOCNB COYUAILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH U
HeasIMU  OOILEHHUS; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOI TOYKY 3pEHHUS B
YCTHBIX UM MUCBMEHHBIX TEKCTAaX, /1aBaTh MOSICHEHUS IO XOAY PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYUYECHHBIN pe3yJIbTarT;

B XOJ€ OOCYXJEeHMs 3aJaBaTb BOIIPOCHI IO CYLIECTBY O0OCYXIaeMOl TeMBbl,
npoOiemMbl, pelaeMol 3aJayd, BbBICKA3blBaThb WJIEH, HALEJIECHHbIE HAa IOUCK
PEILICHUS; COMOCTABJIATH CBOM CYXICHHS C CYXICHHSIMH JPYTHX YYAaCTHHUKOB
nuanora, OOHapyKMBaTh pa3lInuue W CXOJCTBO IMO3WIIMKI; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YyJIbTAThl PEUICHUS 3aJaud, OSKCIEPUMEHTA, HWCCIIECIOBAHMS,
MPOEKTa; CaMOCTOSATEIbHO BBIOMpaTh (OpMaT BBICTYIUICHUA C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyaHu4ecTBO:

IMOHHUMATh U UCII0JIL30BATh IIPCUMYIICCTBA KOMaHI[HOﬁ " HHI[HBHI[yaHBHOﬁ pa6OTBI
Ipru PCUICHUU y‘le6HBIX 3aJla4; NOpPUHHUMATb LECJIb COBMECTHOH ACATCIIBHOCTH,



IUIAHUPOBAaTh OPIraHU3ALMI0 COBMECTHOM pabOThl, pacmpenesiarh BuAbl padorT,
JIOTOBapUBaThes, OOCYXKIaTh MPOLIECC U pe3yibTaT padoOThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOEH;

e Yy4YaCTBOBaTh B TPyHmoBBIX ¢opMax paboTel (00CyXIeHus, OOMEH MHEHUil,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHITH CBOIO YaCTh pA0OTHI 1 KOOPAUHUPOBATH
CBOM JCUCTBUSA C IPYTUMHU WICHAMHU KOMaH/bl; OLIEHUBATH KAYECTBO CBOETO BKIJIA/1a
B OOWMI MpPOAYKT IO KpUTEPHUsM, CHOPMYIMPOBAHHBIM  Yy4aCTHUKAMU
B3aMMO/JICHCTBUS.

3) VYuueepcanvnvie pezynamuenvie Oeiicmsus, odecneuusaiom Gopmuposanue

CMBICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCIU.

Camoopranusamnus:

e COCTAaBJIATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO PEILIEHUS C
y4€TOM HMEIOILNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ YUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HaBBIKAMU I103HABATEIBHOU PEQIIEKCMM KaK OCO3HAHUS COBEpLIAEMbIX
JNEHCTBUI M MBICIUTENBHBIX IMPOLECCOB, MX PE3YylbTAaTOB; BIAJIETh CIIOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCA U PE3YJIbTATA PELICHHUS MAaTEMaTHYECKOM
3aJ1aui;

e IMpPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IIpU PEIICHHUH 3a/ayH,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH MU YCIOBHUSIM, OOBSICHATH HPHYMHBI
JOCTHKEHHSI WM HEJIOCTHKEHUS! pe3yJIbTaTOB JIEATEIbHOCTH, HaXOJUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, IIIOCKOCTb.

[IpuMEHSITh aKCMOMBI CTEPEOMETPUM U CJIEJACTBUS U3 HHUX TIPU PEHICHUU
reOMETPUYECKUX 3ajad.

OnepupoBaTh MOHATUSIMHU: MAPAVICTBHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH.

KnaccubunmpoBars  B3aMMHOE  PACIONIOKCHHE TPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATHSMU: JIBYTpaHHBIA yroj, TpaHW JIBYIPaHHOTO yria, pedpo
JBYTPAaHHOTO YIJIa;, JIMHEHWHBIA yrojl JBYTpaHHOTO YIJIa; TpajyCHas Mepa JIBYIPaHHOTO
yTia.

OnepupoBaTh MOHITUSMUA: MHOTOTPAaHHUK, BBIMYKJIBIM M HEBBITYKJIbI MHOTOTPAHHHK,
AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBI MHOTOTPAHHHUK.



Pacrio3naBaTh ~ OCHOBHbIE  BHUABl ~ MHOTOTPAaHHUKOB  (mUpamuja;  Mpu3Ma,
PsIMOYTOJIbHBIN Napaijiesienumne, Kyo).

KnaccuduumpoBarb MHOTOrpaHHHKH, BBIOMpas OCHOBaHMS IJisi KiaccU(UKAIUU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPaBUJIbHbIE MHOTOTPAHHUKH; TPSIMBIE U
HAKJIOHHBIE IPU3MBbI, TaPAJIJICIICTIUIIE IbI).

OnepupoBaTh MOHATUSAMU: CEKYIIasl IIIOCKOCTh, CEYUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHU M, UCTIONB3YS METO/ CJIEIOB.

CTpouTh CEUeHHS] MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BHIHOCHBIC)
TJIOCKUE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU CBEPXY, COOKY, CHH3Y.

Pemare 3agauM Ha HaXO0XJACHHE TEOMETPUUYECKMX BEIMYMH IO oOpaslaM WiH
aNrOpuTMaM, MPUMEHSSI W3BECTHBIC AHATMTUYECKUE METOAbI MPU PELIEHUU CTAaHIAPTHBIX
MaTeMaTUYECKHUX 3a/1a4 HA BBIUYMCICHUE PACCTOSHUN MEXAY ABYMs TOYKAMH, OT TOYKH J0O
MPSAMOM, OT TOYKH JI0 TJIOCKOCTH, ME¥K]Ty CKPEIIUBAOIIMMUCS MPSMBIMHU.

PemaTte 3amaun Ha HaXOXJAEHUE T'€OMETPUUYECKHUX BEJIMYUH MO oOpaslaMm WM
aJITOpUTMaM, IPUMEHSIS U3BECTHBIE AHAIIUTUYECKUE METOJBI IIPY PELICHUM CTaHIAPTHBIX
MaTEeMAaTUYECKUX 3aJa4 Ha BBIUMCIICHUE YIJIOB MEXKIY CKPELIMBAIOIIMMUCS IPSAMbBIMHU,
MEXKY MPSIMOM U IUIOCKOCTBIO, MEXKY IUIOCKOCTAMU, JBYTPAHHBIX YIJIOB.

Beruncnare 00BEMBI M IJIOMIAAM TMOBEPXHOCTEW MHOTOTPAHHUKOB (MpHU3Ma,
nMpaMusia) ¢ MpuMeHeHueM (GHOpMyJl; BBIUMUCIATH COOTHOILICHHUS MEXIY TUIOIIASIMU
MOBEPXHOCTEH, 00BEMaMU MTOT0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATUSMH: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekatb,  mpeoOpa3oBbIBaTh M HMHTEPNPETHPOBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TIEeOMETpUYECKUX (GuUrypax, MNPEICTaBICHHYI0 Ha dYepTexax |
PUCYHKAX.

[Ipumensate reomerpuyeckue (PaKThl I PEIICHUS CTEPEOMETPUUECKHX 3ajad,
MPEANOIATAOIIMX HECKOJIBKO IIArOB PELICHMs, €CJIM YCJIOBUSA INPUMEHEHUS 3aJaHbl B
sBHOU (popme.

[IpumeHnsTh IIPOCTEHUIIINE [IpOrpamMMHBIE cpeacraa 51 DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTE HpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IIPUPOAE M KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IpuMEHSTH MOJyYEHHbIE 3HAHUA HA MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIE CUTYAIIUU U
IIPUMEHATh U3YYCHHBIE TMOHATHS B MPOLECCE I[IOUCKA PELICHUS MaTeMaTHU4YEeCKU
chopMyTUpPOBaHHOM TIPOOIEMBI, MOJICIHUPOBATh PEAIbHBIE CUTYAIlUU Ha SI3bIKE TEOMETPHH,
UCCIIE0BATh IOCTPOEHHBIE MOJENHM C HCIHOJIB30BAHUEM T'€OMETPUYECKUX IOHATHU H
TEeOpeM, ammapara anreOphl; peliaTh MPaKTHYECKUE 3a/layd, CBA3AHHBIE C HAXOXKICHUEM
r€OMETPUUECKUX BEJTUYHH.

11 KVIACC



OnepupoBaTh  MOHATUSIMHU:  UMJUHAPUYECKAs  MOBEPXHOCTh,  0Opasyrolue
HUWIMHAPUYECKOM TMOBEPXHOCTH; LMWIMHIP; KOHUYECKas TMOBEPXHOCThb, OOpasyloume
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEpXHOCTb.

PacmosnaBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHU.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTth MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHME CErMEHTa, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHWE IIAPOBOTrO CJIOS, BHICOTA IIAPOBOIO CIIOS; IIAPOBOM
CEKTOP.

Boerancnsate 005EMBI U IITOIIAN TTOBEPXHOCTEH TE BPAIICHHSI, TEOMETPHUECKUX TE C
npuMeHeHueM Gopmyi.

OnepupoBath MOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHUS.

BBIYUCIIATE COOTHOIICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMH TTOTOOHBIX
TEJ.

N300pakath u3ydaeMbie (UTYpbl OT PYKH M C NMPUMEHEHUEM IMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP:
BHU/I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHHUS.

W3BnekaTh,  HUHTEPOPETHPOBATH W IpeoOpa3oBbIBaTh  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, TMpEJACTaBICHHYI0 Ha dYepTexkax U
pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHITE TEUCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB M YMHOKCHHS
BEKTOpA Ha YHCIIO, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJ1af0T.

[IpuMeHSTH TpaBUIIO TIApaslIeIeITUIIC/Ia.

OnepupoBaTh MOHATHAMU: TEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXIY BEKTOPAMH, CKAISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC 1 KOMILUTAHAPHBIC BEKTOPBI.

HaxoguTe cymMMy BEKTOpPOB U IPOHM3BEACHHE BEKTOpa Ha YHCIO, YIoJ MEXIy
BEKTOpaMH, CKaJSIPHOE MPOM3BEJICHHUE, PACKIIAIbIBATh BEKTOP IO JABYM HEKOJUITMHEAPHBIM
BEKTOpaM.

3amaBaTh TNIOCKOCTh YPaBHECHUEM B JCKAPTOBOM CHCTEME KOOPAMHAT.

[IpumeHsaT, TeoMmeTpudeckre (aKThl MJIs pElIeHUs CTEPEOMETPHUYCCKUX 3ajad,
MPEANOJaralouX HECKOJIbKO IIIaroB PEUICHUs, €CJIM YCJIOBHS TMPUMEHCHUS 3a/JaHbl B
sBHOU (popme.

Pemarte mpocTeiimme TeoMeTpUUYeCKHE 3aJadyd  Ha TPUMCHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemarer 3amaun Ha 10Ka3aTEIbCTBO MaTEMAaTHYECKHUX OTHOIIECHHH W HaXOXKICHHE
reOMETPHUYCCKUX BEIMYUH 10 00pas3laM WM ajJropuTMaM, MPUMEHSS U3BECTHBIE METO]IbI
IIPY PEIICHUH CTaHAAPTHBIX MaTEeMAaTHUECKHX 3a]1a4.



[TpumensTh npocrenime IpOrpaMMHbIE cpelcTBa u 3IEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoaUTH TpPUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U >KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHsATh MOTy4YEHHbIE 3HaHUS HAa PAKTUKE: AaHAIM3UPOBATH PEAJIbHbIE CUTYallUH U
OPUMEHSATh M3YyUYECHHbIE TMOHATHA B TMPOIECCEe IMOMCKAa pEelIeHUsT MaTeMaTH4YeCKU
chopMyTUpPOBaHHOM MPOOIEMBI, MOJECIUPOBATh PEATIbHBIE CUTYaIlUU Ha SI3bIKE T€OMETPHH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUYECKUX IMOHATUH U
TEopeM, ammaparta aireOphl; peuiaTb MPAKTUYECKUE 33JayM, CBSI3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [HOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka [IOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nuoreka [IOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmmorexa [JOK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSHUS U YTIIBI 4 bubmmorexa [JOK
P ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 n300pakeHNs Ha pUCYHKAX: H300pakKeHUs 1 bubmmorexa LIOK
. ' https://m.edsoo.ru/aecc77cd
IUIOCKOCTEM, MapajliesIbHbIX IPSIMBIX (OTPE3KOB),
CeperHbl OTpe3Ka
5 [TonsTus: nepecexkarommecs MIOCKOCTH, 1 bubnnoreka [JOK
MEPECEKAIOIIMNECS MPsAMasi U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 bubnnoreka [JOK
[IepECEKArOIIMNECS IpsAMast U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, N300pakeHne
4 MHOT'OI'PAHHUKOB Ha PUCYHKAaX, Ha 1 bubmmorexa [OK
’ https://m.edso0.ru/a63959ed
MPOEKIIMOHHBIX YepTEkKaX
5 Hauanpubie cBeieHns o ky0e u mupamuie, ux 1 bubnmnoreka [JOK
pa3BépTku 1 Mojenu. CeueHrss MHOTOTPAaHHUKOB https://m.edso0.ru/b30dff38
5 HavanbsHbie cBeieHus 0 KyOe U upaMuie, ux 1 bubnmoreka [JOK
pa3BEépTku U Mojenu. CeueHuss MHOTOTPaHHUKOB https://m.edso00.ru/3d8ffd32
[TonsiTHEe 06 aKCHOMaTUYECKOM TOCTPOECHUU
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 bubmmorexa [OK
' p https://m.edsoo.ru/Occ5cafe
CJ€ICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTUYECKOM TOCTPOECHUHU
8 CTEepPEOMETPHUU: aKCHUOMBI CTEPEOMETPUH U 1 bubmorexa HOK
' https://m.edsoo.ru/239c8ch4
CJIEJICTBUS U3 HUX
9 [TonsiTHE 006 aKCHOMATUYECKOM TTOCTPOCHUHU 1 bubnmoreka [JOK

CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U

https://m.edso00.ru/65c6b106
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CJIICACTBHSA U3 HUX

[TonaTue 06 akCHOMAaTUYECKOM ITOCTPOCHUH

bu6mmoreka [IOK

1 :
0 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258c245
CIIEICTBUS U3 HUX
B3anMHOe pacmnoniokeHue MpSIMbIX B
11 [IPOCTPAHCTBE: IIEPECEKAIOIINECS, ITapalIeIbHbIE bubmorexa LOK
poctp - 1ep B - 1ap https://m.edso0.ru/1a2520f6
U CKpEUIUBAIOIIUECS MPSMbIC
[TapayeTbHOCTB IPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: MMapauielIbHbIE IPIMBIE B bubmorexa HOK
pocIp - 11ap p - https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPaLUICILHOCTh TPEX MPSAMBIX
[TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B
13 rpocTpancTse: [lapamieabHocTh IPSIMON U bubmmorexa [TOK
poctp - 1ap P https://m.edsoo.ru/eeld19bh9
IUIOCKOCTH
14 VYTIIIBI ¢ coHampaBiIEeHHBIMU CTOPOHAMHU bubmmorexa [TOK
p P https://m.edso0.ru/9f4071h9
15 VYron Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa HOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 VYron Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa HOK
AY TP pocTp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEN: apaJulelIbHbIE bubnnoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoJicTBa MapajIeNbHBIX IJIOCKOCTEN bubmorexa HOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiinne npocTpaHCTBEHHbBIE PUTYPHI HA bubnnoreka [JOK
TUTOCKOCTH: TETpadip, KyO, mapaienenumnes https://m.edso00.ru/4a28dc02
bu6mmorexa [IOK
20 II 7!
OCTPOCHHE CeHCHHU https://m.edsoo.ru/1d434d0f
bu6mmorexa [IOK
21 I1 7
OCTPOCHHE CeHCHHU https://m.edsoo.ru/ec26fe5d
99 KonTpoasnas padora no teme «IIpsimbie u bubnnorexka [JOK

IJIOCKOCTH B npocTpaHcTBe. [lapasieabHoOCTh

https://m.edsoo.ru/9a0a9e56
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NPSIMBIX U MJIOCKOCTE

AHanm3 KOHTPOJIBHOH paboTHI.

23 IleprieHIUKYAIPHOCTH IPSIMOH U IIJIOCKOCTH: bubmorexa [JOK
PHEHAIKYJIAP P ) https://m.edsoo.ru/b19f6a5d
NEPIICHIUKYIISIPHBIC TIPSIMBIC B IPOCTPAHCTBE
24 [Ipsambie mapayienbHbIe U EPHEHAUKYISPHBIC K bubnunoreka [HOK
IIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapauienbHbIC U IEPIICHIUKYIISIPHBIC K bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyJISPHOCTH IPSMON U bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyISIPHOCTH MPSMON U bu6mmoreka [IOK
IIIIOCKOCTH https://m.edsoo.ru/79165d15
28 TeopeMa 0 npsIMOM ITEPIIEHAUKYIISIPHON bubnnorexa [HOK
IIOCKOCTH https://m.edsoo.ru/635c5087
29 Teopema o npsMoit eprneHANKYISIPHON bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMoON NepNEHANKYIAPHON bubnuoreka [IOK
MJIOCKOCTH https://m.edsoo.ru/7d18834b
TleprieHAUKYIAP U HAKJIIOHHBIE: PACCTOSIHUE OT
31 TO‘fKI/I f) mzocfocn/l aCCTO}IHIfe OT OpSIMOIi 10 bubmorexa HOK
A P p A https://m.edsoo.ru/33c477d3
ILUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT
32 TOYKH IO IUIOCKOCTH, PACCTOSIHHE OT IPSIMOM 110 bubmorexa LOK
A - P P a1 https://m.edsoo.ru/66fefadd
[UIOCKOCTHA
[TepnieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT
33 TOYKH 10 IUIOCKOCTH, PACCTOSTHUE OT NPSAMOM 10 bubmorexa LOK
a1 P p a1 https://m.edsoo.ru/a5b7b8e3
[UIOCKOCTHA
[TepnieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT
34 TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT IMPSAMOH 10 bubmorexa [IOK
A P p A https://m.edsoo.ru/dbee22bc
IUIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM 1 bubnmoreka [JOK
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IUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JByrpaHHbIN yroJ, JMHEHHBIA YTOJl ABYTPAHHOTO bubnnoreka [HOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroj AByTPaHHOTO bubnmoreka [JOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bu6mumorexa [IOK
NEPIEHANKYJIIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK bu6nuoreka [IOK
MIEPIECHINKYJISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHAUKYASIPHOCTD INIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
NEePHEHANKYJIIPHOCTH JABYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx meprneHAUKYIIpax bubmorexa LHOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx meprneHANKYIIpax bubmorexa LHOK
https://m.edsoo0.ru/52188a7d
43 TeopeMa 0 TpEX nepHEeHAUKYIIApAx bubmmorexa LIOK
https://m.eds00.ru/9f246736
KonTpoJsbHasi pabora mo remam
44 «IlepneHANKYJISIPHOCTD NPSAMBIX H bubnuorexa [IOK
IVIOCKOCTEN» M «YTJIbl MEXKAY NPAMBIMH H https://m.edsoo.ru/5b971ef3
IIOCKOCTSAMID)
AnHanu3 KOHTpoJIbHOM paboTsl. [TonsTHE
45 MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTBI bubmuorexa [IOK
MHOT'OI'PaHHUKA, BBIIIYKJIBIE U HEBBIITYKIIBIE https://m.edso00.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA MHOTOIpPaHHUKA
[Ipu3ma: N-yrosbHas Npu3Ma; rpaHud ¥ OCHOBaHUS
46 IPU3MBI; IpsIMast U HAKJIOHHAsl IPU3MBbI; OOKOBast bubmmorexa LIOK
https://m.edsoo.ru/b4ad63ad
Y TI0JIHAsI TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpaMOYTroJIbHBII bubnnoreka [JOK
napasuliesienuIe]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
48 [Mupamupa: N-yrojapHas nupaMuia, TpaHu u bubnmoreka [JOK
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OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U
yceu€HHasi mupaMuIa

https://m.edsoo.ru/fblcd0a5

HpaBI/IJII)HbIe MHOT'OI'paHHUKHA: TIOHATUC
IMPaBUJIBHOI'O MHOT'OI'paHHUKA,; ITpaBHUJIbHAA

49 npu3Ma U MpaBUIbHAS IMPaMK/Ia; TPaBUIIbHAS bubmmorexa LIOK
P P PaviAd, Tpas https://m.eds00.1u/074c8865
TpeyrojibHasi MUpaMua U MPaBUIbHBIN TeTpadp;
KyO
50 [IpencraBnenue o NpaBUIBHBIX MHOTOI'PaHHUKAX bubnnorexa [HOK
OKTa’Ip, JOJCKA3Ip U UKOCADIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IIPSIMOMN, IIIOCKOCTH.
o1 DJIEMEHTHI CAMMETPHUH B TUpaMuIax bubmmorexa [JOK
P bantiax, https://m.edsoo.ru/b9e777d9
napasuieJenune1ax, NpaBUIbHbIX
MHOTOTPaHHHKAX
59 Brruncnenue s3eMeHTOB MHOTOTPaHHHUKOB: p&Opa, bubnmnoreka [JOK
JMaroHaJv, yIJIbl https://m.edsoo.ru/6cdbecef
[Tnomaapr 60KOBOY MOBEPXHOCTHU U MOJHOMN
53 MIOBEPXHOCTHU MIPSAMOM MPU3MBI, IIIOIIA/Ib bubnnoreka [JOK
OCHOBaHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH https://m.edso00.ru/37d84157
IIPSAIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
54 MPAaBUIILHOM MUPaMUJIbI, TEOpEeMa O IO bubmmorexa LIOK
PABID P > TEOPEME, https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 KonTtpoabHnas padora o reme bubnnoreka [JOK
«MHOrorpaHHMKN» https://m.edso00.ru/a95f5c04
56 AHanu3 KOHTPOJIbHOM paboTsl. [ToHsTHE 00 bubnmoreka [JOK
00BéMe https://m.edsoo.ru/7ad0020b
bubmuorexa [JOK
o7 O0BEM TUpaMHUTBI
pamu https://m.eds00.ru/235171b3
58 O0BEM TUpaMHUTBI bubnmoreka [JOK
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https://m.edsoo.ru/f47dfefd

N bu6mmoreka [IOK
59 (013 1
HEM ITHPAMHIL! https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 (013 1
HEM ITHPAMHIL! https://m.edsoo.ru/2faadc3f
n bu6mmoreka [IOK
1 1
6 OOBEM npu3MEI https://m.edso0.ru/79853608
n bu6mmoreka [IOK
2 1
6 OOBEM mp3MEI https://m.edso0.ru/1e053890
" bubnuotexa [JOK
1
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
Kontpoabnas padora no reme «O0béMbI bubnnorexa [JOK
64 1
MHOTOTPAHHUKOB) https://m.edso0.ru/28a6573c
AHanmm3 KOHTpOIbHOM padoThl. [ToBTOpEHUE,
65 0000111eHEe cCUCTEMATH3AIIMS 3HAHNI 1 bubmorexa [IOK
= . . ’ https://m.edso00.ru/098bedad
[TocTpoeHue ceueHMiT B MHOTOTPaHHHUKE
[ToBTOpEeHue, 06001IeHNE CHCTeMATHU3AIIHS
66 3HaHUW. Beraucnenue pacCToOSHUM: MEXKIY ABYMS 1 bubnmnorexa [JOK
TOYKAMH, OT TOYKH J0 MPSAMOU, OT TOYKH J10 https://m.edsoo.ru/f7792ba9
TUTOCKOCTH, MEXTY CKPEIIUBAIOIIUMUCS TIPSIMBIMHU
[ToBTOpEeHUE, 06001IeHNE CHCTEeMATH3AIIHS
3HaHul. BeI4uciaeHnue yrioB: Mex
67 CKPEIUBAIOIIIMHUCS HYI};MBIMI/I M:)I}: IPSMOH U 1 bubnmorexa [IOK
pett B p ’ Ay 1P https://m.edso00.ru/b9146bc0
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMUA
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHul. BeI4uciaeHnue yrioB: Mex
68 CKPEIUBAIOIIIMHUCS HYI};MBIMI/I M:)I}: IPSMOH U 1 bubmnorexa [IOK
pett B p ’ Ay P https://m.eds00.ru/56765e8b
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIIIOB MEXKIY
ILUIOCKOCTSIMHA
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
ara uudpoBbie
Ne ni/m Tema ypoka Kontposbusbie IIpakTuueckue A p
Bcero H3yuyeHHsi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 Cdepa u map: HeHTp, paganyc, TUaMETp; 1 bubmmoreka [JOK
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI https://m.edso0.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl U INIOCKOCTH;

2 KacartelibHasl INIOCKOCTh K cepe; miomaas 1 bubmmorexa [JOK

pe; https://m.edsoo.ru/bed12a43
cepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas IOBEPXHOCTH, 00pa3yroNIHe

4 [IWTHHIPAYECKOI ITOBEPXHOCTH, OCh 1 bubmorexa LHOK

P ) P ’ https://m.eds00.ru/6054b8c1
[UIMHIPUYECKON TTOBEPXHOCTH
Hunuugp: ocHOBaHMS ¥ OOKOBast IOBEPXHOCTb,
5 oOpa3yromas U 0Ch;, ILIONIags OOKOBOM U 1 Bubmiorexa OK
. ’ https://m.eds00.ru/188f6216
MIOJTHOM TTOBEPXHOCTH
N300paxeHne NUINHAPA HA MJIOCKOCTH.

6 Pa3Béprka uununapa. CedeHus HUIMHIpa 1 bubmuoteka [IOK
(TUTOCKOCTHIO, MapaIeIbHON HUITH https://m.edsoo.ru/016e25eb
MIEPIICHIUKYIIIPHOW OCH IIJIUHIPA)

Konunyeckast TOBEpXHOCTh, 00pa3yroIue
7 KOHUYECKOU HOBerHOCTI/I ocf 1/1}:: [ITHA 1 bubmmorexa [JOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHUYECKOW TTOBEPXHOCTH

8 Konyc: ocHoBaHue 1 BepinHa, 00pasyromas u 1 bubmuoreka [JOK
0Cb; TUIOIIAb OOKOBOH U TIOJTHOM MOBEPXHOCTH https://m.eds00.ru/897dd3b2

9 VYceu€HHbII KOHYC: 00pa3yrolue U BhICOTA, 1 bubnmoreka [JOK
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3

10 N300pakeHne KoHyca Ha MIOCKOCTH. 1 bubnmoreka [JOK
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Pa3eéprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPILIUHY)

https://m.edsoo.ru/Obdelbe8

1 KoMOuHamust Ten BparieHus u bubnunoreka LIOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCAaHHBIN OKOJIO cheps;

12 cdepa, BMcaHHast B MHOTOI'PAaHHHK WUJIH B TEJIO bubmmorexa [JOK

pa. P https://m.eds00.ru/0b136158
BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubmuoreka [IOK
00BEMOB TeEN https://m.edso00.ru/26a03fb7

bubmuoreka [{OK

14 &

OobEM LK Ap, KoHyca https://m.eds00.ru/5513d87b
bubmuoreka [{OK

15 O06bé

BEM LIapa i IO, Chepu https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.
16 COOTHOIIICHHUS MEXTY TUIOMIAISIMH bubmorexa [JOK
. %,Iy tas https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI
KonTpoJsbnas padora no temam «Tesa bubmuoreka [IOK

17
BpameHus» H «O0beMbl Te» https://m.edsoo.ru/4a33a8ab

18 AHanm3 KOHTPOJIBHOM paboThl. BekTop Ha bubmuoreka [IOK
IJIOCKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnoxeHre ¥ BEIMUTaHUE BEKTOPOB bubmorexa I[JOK

p https://m.edsoo.ru/23f4f089

20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa [TOK

P https://m.edsoo.ru/dee379eb
Pa3znoxxenne BekTopa 1o TpéM
21 HEKOMILTaHapHBIM BekTopaM. [IpaBuio bubmorexa [IOK
P pam. 1ip https://m.edsoo.ru/a28fd74e
napasuieNienumne1a

99 Pemienue 3amay, cBI3aHHBIX C MPUMEHEHHEM bubnunoreka LIOK
MPaBWII IEUCTBUM C BEKTOpAMH https://m.edsoo.ru/5a827900

23 KoopannaTHo-BEeKTOPHBIN METOJT IPU PELLICHUN bubnmoreka [JOK
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TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/d3alfe30

[IpssmoyronpHas cucreMa KOOpAUHAT B

24 npoctpancTBe. KoopauHaTel BeKTopa 1 bubmmorexa [JOK
POCTPANCTEE. ROOPA pa. https://m.eds00.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATaX

25 VYron mexay BekTopamu. CKasipHOE 1 bubnmnoreka HOK
MIPOMU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brluncienue yrioB Mexay NpsSMbIMA U 1 bubnmnoreka HOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e

97 KontposbHas padora mo teme «BekTopbl u 1 bubmmoreka [JOK
KOOPAMHATHI B IPOCTPAHCTBE» https://m.edso00.ru/77c22fc5
AHann3 KOHTPOJIbHOU paboTsl. [ToBTOpEeHME,

28 0000IIICHIE ¥ CHCTeMAaTH3alKsl 3HAHUI. 1 bubnuorexa [IOK
OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, 06o0IIEHNE U CUCTEMATH3AITUS

29 3HaHU. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI 1 bubmmorexa LIOK

' YPEL » TEOP https://m.eds00.ru/078cd184
Kypca IUTaHUMETPUHT
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
30 3HAHUM. 3a/1auyl MJIAHUMETPUU U METOJIbI UX 1 bubmorexa HOK
e P A https://m.edsoo.ru/7491efe0
perIeHus
[ToBTOpeHnue, 06001IeHNE U cUCTEMaTH3aIUs
31 3HaHI/II71p 3agaumn HJIIEJl-IHI/IMeT WU U METO, BILII/IX 1 bubmorexa [TOK
M P s https://m.edsoo.ru/4dffda97
pereHus
but6mmorexa [IOK

32 Wrorosast kouTpoiLHast padora . https://m.edso0.ru/74b2ad91
AHanu3 KOHTpoJIbHOM paboTsl. [ToBTOpEHue, bu6muoreka [IOK

33 . 1
0000111eHIE U cUCTEMAaTH3AIUS 3HAHUI https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3auUs 1 bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
MareMaturka: aredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkuuonepHoe ooiectBo «M3aarensctBo «lIpocBemienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/collection
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