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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi O0YYAFOLIHXCS
10 —-11 knaccoB pa3paboraHa Ha ocHOBe DeAepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHMs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OpPEIbABISEMBIX K MaTeMaTH4ecKoMy OOpa30BaHHUIO, M TPAIUIUH POCCHUICKOTO 00pa30BaHUS.
Peaymzanust  mporpamMmbel  oOecrieUMBAeT  OBJIAJCHHE  KIIOYEBBIMH  KOMIICTCHIIUSIMH,
COCTABJISIIOIUMH OCHOBY JUISI CaMOPA3BUTHUS W HEMPEPBIBHOTO 0O0pa30BaHMs, IEIOCTHOCTD
OOMIEKYJIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS JTMYHOCTH 00YJAIOLTHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca reOMETpUH Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMs
00yCIIOBJIEHA TPAKTUUYECKON 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB
00y4eHHs TEOMETPHUH B HAIIPABJICHUU JIMYHOCTHOTO Pa3BUTHsI 00y4arOmUXcs, pOPMUPOBAHUS
(GYHKIMOHATHPHON MaTeMaTHYeCKON TPAMOTHOCTH, U3yYCHUS APYTUX YUEOHBIX AUCIUTLINH.
Pa3Butne y o0y4aromuxcst NpaBWIbHBIX TPEICTABICHHUNA O CYIIIHOCTH U TIPOUCXOXKICHUH
reOMEeTPUUECKUX abCTpaKIuii, COOTHOIICHUU PEATLHOTO U UACALHOTO, XapaKTepe OTPasKeHUs
MaTeMaTHUYECKON HayKOH SIBJICHHI U MPOIECCOB PEAIbHOTO MHUPa, MECTE€ TEOMETPHUU B CUCTEME
HaYK U POJIM MaTeMaTHYECKOTO MOJICIIMPOBAHMS B HAYYHOM TIO3HAHUH U B TIPAKTUKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS yUAITUXCS, a TAKXKE Ka4eCTB
MBILIEHHSI, HEOOXOAUMBIX JUISl aJjallTallii B COBPEMEHHOM OOILIEeCTBE.

['eomeTpus sBIsETCA OJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHETO OOIIET0o
o0pa3oBaHus, Tak Kak 00ecrieynBaeT BO3SMOKHOCTh H3y4YEeHHUS KaK AUCIUIUINH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TAK U TYMaHUTAapHOM.

Jlornueckoe MbllIeHHE, GOPMHUPYEMOE ITPHU U3YUEHUH 00YyUaIOIIMMHCS TTOHATUHHBIX
OCHOB F€OMETPUH U NMOCTPOSHUH LEMOYKH JIOTHUECKUX YTBEP)KICHUHN B X0/1€ PEIICHUS
TeOMETPUYECKUX 3a]1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh THIIOTE3bI HETIOCPEACTBEHHO
UCTIONB3YIOTCS TIPH PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YaCTHOCTH M3 Kypca
bu3uKy.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00acTsIX IesITeIbHOCTH YenoBeka. OpueHTaIUs YeIoBeKa BO BPEMEHH B ITPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBHE €TO COIMATBHOTO OBITHS, (POpMa OTpaKEHHS OKPY KAIOIIETO MUPA,
YCJIOBHE YCIEIIHOTO MMO3HAHUS U aKTUBHOTO NPe0Opa3oBaHUs AEHCTBUTEILHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMyu 00bEIMHAET pa3Hble BUABI YUeOHOU U TPYAOBOM
NEeSITETTLHOCTH, SIBJSIETCS. OJTHAM U3 TPO(GECCHOHATFHO BaXKHBIX KAUeCTB, MOITOMY aKTyallbHA
3a7ada GOPMHUPOBAHUS Y 00YUArOIINXCS MTPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH
00pa3HOT0 MBIIIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJITOTOBKE K MPAKTHYECKON
JESTEIILHOCTH 110 MHOTHM HAaIPaBJICHUSIM.

I{ens ocBOCHMS TIpOrpaMMbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YPOBHE OO0 yUCHHSI
— o0mreo0paszoBaTesbHOE U OOIIEKYIBTYPHOE Pa3BUTHE 00YUAIONMIUXCS Yepe3 o0ecredeHue
BO3MOYKHOCTH NMPHOOPETEHNUS M UCIIOJIB30BAHUS CUCTEMATHUECKIX T€OMETPHUECKUX 3HAHUH U
JeHCcTBUH, CrIeU(UYHBIX TEOMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJODKEHUS 00pa30BaHMs 10
CHEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCIOJIb30BAaHUEM I'€OMETPUH.



[Tporpamma 1o reomeTprn Ha 6a30BOM YpPOBHE MPEIHA3HAYCHA JIJISI 00YJaIOIIIXCS
CpeIHEH IIKOJIbI, HE HCIIBITHIBABIINX 3HAUYNTEBHBIX 3aTPyITHEHUN HA YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha 6a30BOM YPOBHE JTOJKHBI OCBOUTH
o0IIMe MaTeMaTHYECKUE YMECHHUS, CBSI3aHHBIE CO CIIEU(PUKON TEOMETPHH U HEOOXOTUMBIE TSI
KH3HH B COBPEMEHHOM o0m1ecTBe. Kpome 3Toro, OHM HMEIOT BO3MOKHOCTD U3YUUTh T€OMETPHUIO
Oonee rry0OKO, €Clii B AaIbHEHIIIEM BOSHUKHET HEOOXOIUMOCTh B TEOMETPUIECKIX 3HAHUSAX B
po(hecCHOHATTLHOM IS TEIIEHOCTH.

JlocTroKeHHEe 1IeNId OCBOSHHS TPOrPaMMbI 00ECIICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3anay. [IppopuTeTHRIMM 3a7a9aMK OCBOCHHUSI Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sIBISIOTCS

e (hopMupoBaHHE MPEICTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYPHI U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MHUPOM,
e (opmupoBaHUE MPEACTABICHUS O MHOTOIPaHHUKAX ¥ TeJIaX BPAICHUs KaK O
BOXHCHIIINX MAaTEeMAaTUYECKUX MOJICIISX, TO3BOJISIFOIINX ONUCHIBATh M U3Y9aTh Pa3HbIC
SIBIICHHSI OKPY’)KAIOLIETr0 MUPA;

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJCISAX U B PCAUTEHOM MHPE
MHOTOTPaHHHUKH U TeJla BpalllCHUS;

® OBJIQJICHHWE METOJAMH PEIICHHMS 3a/1a4 Ha MIOCTPOCHUS HAa N300paKEHUSIX
NPOCTPAHCTBEHHBIX (DUTYD;

e (opMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSATHSIMH O MHOTOTPaHHUKAX U
TeJax BpallleHUs U X OCHOBHBIMH CBOWCTBaMU,

® OBJIAJICHUE AITOPUTMAMH PEIICHHS] OCHOBHBIX TUIIOB 3a7a4; (POPMUPOBAHUE YMEHUS
MPOBOAMTDH HECIOXKHBIC JOKa3aTebHbIE PACCYKICHHS B X0JI€ PEIICHUS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 C TPAKTHICCKUM COJICPKAHUEM;

® Ppa3BHUTHE WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaronuxcs,
MO03HABATEIPHON aKTUBHOCTH, UCCIICOBATEILCKUX YMEHUH, KPUTUIHOCTH MBITIUICHUS,

e (QopmupoBanue GyHKIIMOHATHLHONW TPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH. YMEHHUE
pacrno3HaBaTh MPOSIBICHHUS TEOMETPUICCKUX TTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIUSIX U NIPU U3YYCHUH IPYTUX yUeOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMyIUPOBATh UX HA A3BIKE
TCOMETPHH U CO3/aBaTh FT€OMETPUICCKHIE MOJICITH, IIPUMEHSATh OCBOCHHBIH
TCOMETPHYCCKHI armapar I PeIIeHUs PaKTHKO-OPUEHTUPOBAHHBIX 3a]1ad,
WHTEPIPETHPOBATH U OIICHUBATH MMOJTYYCHHBIE PE3YIbTATHI.

OTnMYuTEeNBbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIOUCHHE B KYPC CTEPEOMETPHUH
B HaYaJIe ero M3ydeHUs 3aja4, periacMbIX Ha YPOBHE MHTYUTHBHOTO ITO3HAHUS, U
OTIpeIeIEHHBIM 00pa30M OpraHH30BaHHAs paboTa Ha/l HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOT0 U IPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIIUPYET NPOTEeKaHUE MHTYUTHUBHBIX
MPOIIECCOB, MOTHBHUPYET K JajbHEHIIEeMy U3yUSHHIO TIPEeIMETA.

[Tpenmourenue oTAaéTCS HATIIATHO-KOHCTPYKTUBHOMY METOTy OOYUYEHHUS, TO €CTh
TEOPETUYECKHE 3HAHKS HMEIOT B CBOCH OCHOBE UYBCTBEHHOCTD MTPEIMETHO-TTPAKTHICCKON
NeSITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH Y YYaIIUXCS B Kypce
CTEPEOMETPUH TIPOBOJAUTCS 3a CUET PEIISHUS 3a7]a9 Ha CO3/IaHHe IPOCTPAHCTBEHHBIX 00Pa30B U
3a/1a4 Ha OTIEpUPOBAHKE IPOCTPAHCTBEHHBIME 00pazamu. Co3zmanue o0pasza MpOBOIUTCS C
OTIOPO¥ Ha HATJISITHOCTH, a ONIEPUPOBAaHNE 00PA30M — B YCIIOBUSX OTBJICUCHHUS OT HATJISITHOCTH,
MBICIICHHOTO U3MEHEHHS €r0 HCXOHOTO COICPIKAHUSI.



OcHoBHBIE conepkaTeNnbHble TUHUU Kypca «['eomerpun» B 10-11 kiaccax:
«MHororpanHuKu», «[IpsiMble U TUIOCKOCTH B pocTpaHcTBe», «Tena BpameHus», «Bekropsl n
KOOPJMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN PACIIPEEINIETCs HE TOJIBKO
0 COZIep KaTeIbHBIM JIMHUSAM, HO U T10 TOJiaM O0y4eHHS Ha YPOBHE CPETHET0 O0IIero
obOpazoBaHwUs.

ConepxaHnue 00pa3oBaHusl, COOTBETCTBYIOILEE IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
paboueii mporpamMmbl, pacrpeeaEHHbIM M0 ToAaM 00yUYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9YTOOBI OBJIA/ICHUE T€OMETPHYECKUMH MOHATHSMU M HABBIKAMH OCYIIECTBIISIIOCH
IIOCJICZIOBATENIBHO U ITOCTYNATENbHO, C COOJIIOJICHNEM MIPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIHCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yJaromuxcs,
pacupsis 1 yriayouss e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3y4yenne reomerpun B 11 xitacce orBogurest 1 vac B Heneno, Bcero 34 vaca B rof.

COAEPKXAHUE YYEBHOTI' O KYPCA

11 KJIACC

Tesia Bpamuenus

[Mununapuyeckas MoBEpXHOCTh, 00pa3yrolye HMIMHAPUIECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKO moBepXHOCTU. LIMInHIp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliye KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYEeCcKol noBepxHocTu. KoHyc: ocHOBaHUME U BepIIMHa, 00pa3yrolas U 0Ch; MIIOMAb
OOKOBOH U MOJHON OBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIollre U BbICOTa; OCHOBAHMS U
OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIONaab MOBEPXHOCTH cdeprl. Bzaumuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Mmiouaab chepsl.

N3o06paxenue Tea BpalleHus Ha II0cKocTu. Pa3BépTka numuHapa 1 KoHyca.

KomOuHnammu ten BpauieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OITMCAaHHBIA OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO BPAICHUS.

[Tonsitne 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 o0BEME
IPSIMOYTOJIBHOTO TIapajuiesienuneia u cieAacTsus u3 He€. O0bEM HMINHIpa, KoHyca. O0bEM
1apa v miomaab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX/1Y IO IIMH IOBEPXHOCTEH,
00BEMaMHU MTOJO0HBIX TEIT.

Ceuenus numuHpa (MapajuiebHO U HEPIEeHIUKYISIPHO OCH), CEYCHUs KOHYyca
(mapautenbHOE OCHOBAHHIO U IMPOXOJSIIEe Yepe3 BEPIIUNHY), CCUCHUS mapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha mmockocTH U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHue Bekropa no TpéM HeKOMILIaHapHbIM BekTopaMm. IIpaBuio
napauenenunena. Pemenue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM TPABUII JICHCTBUI C BEKTOPaMH.



[IpsamoyronbHasa cucteMa KoopJauHAT B ipocTpancTBe. Koopaunatel BekTopa. [Ipocreiimme
3a/1a4d B KOOpAMHATaX. YTOJ MexAy BekTopaMu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay IpsIMBIMU U INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ IIPU
pEIIeHNU TeOMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInaHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrpaMMBbl yueOHOro npeamera «MaTteMaTuka»
XapaKTepU3YIOTCS:

I'paknanckoe BOCIIMTAHUE!

c(hOpPMUPOBAHHOCTHIO TPAKTAHCKON TTO3UIIMH 00Y4aIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YIEHA POCCUHCKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEMATHIECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IHMUHBIX CTPYKTYP, SBJICHUN, TPOLEAYp IPaXkIaHCKOTo 00mIecTBa
(BBIOOPBI, OMIPOCHI U TIP.), YMECHUEM B3aUMOECHCTBOBATh C CONMATLHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpPMUPOBAHHOCTHIO POCCUNCKOM IPaXKIaHCKON UICHTUYHOCTH, YBaXKEHUS K MIPOLLIOMY
N HACTOAIEMY pOCCHﬁCKOﬁ MaTeMaTuKu, IECHHOCTHBIM OTHOIIECHUEM K JOCTUXCHUAM
POCCHICKMX MAaTEMAaTHKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITUX
JOCTHKEHUH B IPYTHX HayKaX, TEXHOIOTHIX, chepax IKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHHEM
JOCTHKEHUHM HAYKH U JIEATEIHLHOCTHIO YIEHOTO; OCO3HAHUEM JIMYHOTO BKIIAJIa B TIOCTPOCHUE
YCTOHYMBOTO OyIyILErO.

JcTeTHYeCKOe BOCIIUTAHUE!

9CTCTUYCCKHUM OTHOUICHUEM K MUPY, BKIIO4Yasd 3CTETUKY MAaTEMAaTHYCCKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3aja4, PeUICHHH, pacCy IeHNUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3InIHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE!

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MAaTEMAaTUUYECKIE 3HAHUS B HHTEPECax
3JI0POBOTO M 0€301acHOT0 00pasa )KU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOATAHCHPOBAHHBIN PEKUM 3aHITHI U OT/BIXA, PEryJisipHas Gpusndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMS, IPU 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBLHOMN
JESITENIbHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTLIO K TPYAYy, OCO3HAHHUEM LICHHOCTU pr,Z[OJIIO6I/I5I; HHTCPCCOM K pa3JINIHbIM
cdepam npodeccruoHaIbHOMN AESITETLHOCTH, CBI3aHHBIM C MAaTEMATHKON U € MPUIIOKEHUSIMH,
YMEHHUEM COBEpPIIaTh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IIJIaHBI, TOTOBHOCTBIO U CHOCO6HOCTLIO K MaTCMAaTH4YCCKOMY 06pa30BaHm0 )41



caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY Y4aCTHIO B
pEIICHUH PAKTUYECKUX 3a]]a4 MAaTeMaTHYECKON HAaIIPaBICHHOCTH.

IKO0JOrHYeCKOe BOCIIUTAHHE:.

C(bOpMI/IpOBaHHOCTBIO 3KOJIOI‘PI‘-I€CKOI>1 Ky.]'IBTypr, IIOHUMAaHHUECM BJIIMSAHUS COITUAJIBHO-
O9KOHOMHYCCKHUX IMPOLECCOB HA COCTOSAHHUC HpHpOHHOﬁ nu COI_II/IaJ'IBHOI\/lI Cp€abl, OCO3HAHUEM
rno6aanoro XapakTepa 3KOJIOTHICCKUX npo6neM; OpHeHTaHHefI Ha IIPUMCHCHUC
MaTeMaTUYECKUX 3HAHUH 71 pelieHus 3a/1a4 B 00J1aCTH OKPY’KAIOLIEH cpebl, INIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJICACTBUN JUUISl OKPYXKAIOLIEH CPEBIL.

IleHHOCTH HAYYHOT'O NMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U 06H_IGCTB6HHOI‘/‘I IMPaKTUKH, IOHUMAHUEM MaTEMaTUYECKOUN HAYKH KakK C(I)epbl
4eJI0BEYECKOM JCATCIIBHOCTHU, 3TAIlIOB eé Pa3BUTHUA U 3BHAYUMOCTH JIAA PA3BUTHUA IIUBUJIN3AllUU,
OBJIAACHUEM SA3BIKOM MAaTCEMATHUKU U MaTeMaTI/IquKOﬁ KyﬂbTypOﬁ KaK CpCZ[CTBOM IIO3HAHUA
MI/Ipa, TOTOBHOCTBHIO OCYHICCTBIIATH ITPOCKTHYIO KU UCCIICAOBATCIILCKYIO JCATCIIbHOCTD
WHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ybTaThl OCBOSHHS IPOrpaMMbl ydeOHOro npeaMera «MaremaTuka»
XapaKTepU3YIOTCs OBJIAZICHUEM YHUBEPCAIbHBIMU HOZHAGAMENbHBIMU OCLICIBUAMU,
YHUBEPCANLHBIMU KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHBIMU P2y NAMUSHbIMU
oeticmeusmMu.
1) Vuusepcanvuvie no3nasamenwvhvie oelicmaust, obecneyusarom Gopmuposanue 6a308ix
KOSHUMUBHBIX npoyeccos ooyyarowuxcs (0c0eHUe Memo008 NOZHAHUS OKPYICAIOUWe20 Mupda,
npuMeHeHue 102U4eCcKUxX, UCCIe008amenbCKUX onepayuil, ymenuu pabomams ¢ ungopmayuei).
Ba3soBble jloru4yeckne 1eicTBue:
® BBUIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKA MAaTEMaTHUYECKUX 00BEKTOB,
HNOHATHUH, OTHOIIEHUH MEXy HOHATUAMH; POPMYJIMPOBAThH ONpEACICHNS NOHATHUH;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITACCU(PUKAINH, OCHOBAHHUS JJIsT 0000IIECHHS
U CpaBHEHHS, KPUTEPHUU TIPOBOJIMMOTO aHAJIH3a,

® BOCTIPUHHUMATH, (OPMYIMPOBATH U IPEOOPa30BHIBATH CY)KACHHUS: YTBEPAUTEILHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIE, YACTHBIE U OOIIKE; YCIOBHBIE,

® BBIIBIIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOpEUHs B (pakTax,
JTAHHBIX, HAOJIIOJICHUSIX M YTBEPKJICHUX; TpeAiaraTh KpUTEPUH IS BBISIBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;
e JlenaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIBHO JOKa3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKACHUH (IpsIMbIe
U OT MIPOTUBHOT'0), BBICTPAHBATh APTYMEHTAIHIO, TIPUBOUTH MIPHUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJB,

e BBIOMpATH CIIOCOO pelieHus yuyeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHus, BEIOUpaTh Hanboiee NOAXOAIIMN ¢ YYETOM CaMOCTOATENBHO BbIAEICHHBIX
KPHUTEPHUEB).



Ba3zoBrble ucciaenoBarejabLcKue NeHCTBUA .

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUH HHCTPYMEHT TIO3HAHUS,
(dbopMyIIMpPOBaTh BONPOCHI, (PUKCHPYIOIIHUE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIUBATh
HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHCHHE,

MPOBOJMTH CAMOCTOSTEIFHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro 00BhEKTa, SIBJICHHUS, IPOIIECCa,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY O0bEKTaMH, SIBICHHUSIMH, TIPOIIECCAMH;
CaMOCTOATENILHO (POPMYIIMPOBATH 0OOOIIICHUS ¥ BBIBOJIBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOJFOICHUS, HCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTD TOITY4YCHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa,  TAKIKE BBIABUIATh IIPEITOIOKCHHSI
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nHpopmanueii:

BBISIBJIATH 1€(UIMTHI MH(OPMALMH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC U
JUISl peLIeHUs 3a/1a4H;

BbIOMpPATh MH()OPMALUIO U3 UCTOUHUKOB Pa3IMYHbIX THIIOB, AHATU3UPOBATH,
CHCTEMaTH3UPOBATh U HHTEPIIPETHPOBATH HH()OPMAIMIO pa3IMIHBIX BUOB U GOpPM
IIPE/ICTABIICHHUS,

CTPYKTYPHUPOBATh HH(POPMAITUIO, IPEICTABIATE €€ B PA3TUYHBIX (POpPMaX,
WITIOCTPUPOBATh rpadudecky;

OLICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHbLE Oeticmausi, 06eCneyusarom cqhopmupo8anHoCcmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oo0menue:

BOCIIPUHUMATH U (DOPMYJIUPOBATh CY>KACHUS B COOTBETCTBUHU C YCIOBUSAMH U LENSAMU
o0I11eHus; ICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XO/ly PELIeHMs 3a/1a4i, KOMMEHTHPOBATh
MTOJIYYEHHBIN pe3yJIbTarT;

B X0/1€ 00CY/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAAEMOM T€MBI, IPOOIIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATh UJEH, HALIEJICHHBIE HA [TIOMCK PELLEHUS,
COIOCTABJISITh CBOU CYXKACHMS C CYKICHUSAMU IPYTUX YYaCTHUKOB JUAJIOTa,
0oOHapy»XUBaTh pa3InyKie U CXOJCTBO MO3ULUHN; B KOPpEKTHOU popme popmynrpoBaTh
pasHOIJIacHsl, CBOM BO3PAKECHHUS;

MPEJICTaBIATh PE3yNbTaThl PEIICHUS 3a]Ja4l, SKCIIEPUMEHTa, UCCIIE0BaHNUS, IPOEKTa;
CaMOCTOSITENILHO BBIOMPaTh (popMaT BBICTYIUIEHHS ¢ YUETOM 3a/1a4 MPE3eHTALNN U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

HOHMMATh U UCIIOIb30BaTh ITPEUMYIIECTBA KOMAHIHOW M HHANBUYaTbHOW PabOTHI
NP PEIICHUHN YY9eOHBIX 3a/a4; IPHHAMATH 1IeJb COBMECTHON JEATEILHOCTH,
IUTAHUPOBATh OPTaHMU3ALMIO0 COBMECTHOM paboThl, pactpeeniaTs BUAbI paboT,
JIOTOBAapHUBATHCS, 00CYKIATh MPOLECC U pe3yabTaT paboThl; 060011aTh MHEHHS
HECKOJILKUX JIIOLIEN,



® Y4acTBOBaTh B IPyNNOBBIX opmax pabotel (00CykaeHHs, 0OMEH MHEHHI, KMO3TOBBIC
IITYPMBI» M UHBIC); BBIIOJHATH CBOIO YaCTh PA0OTHI M KOOPAMHHPOBATH CBOH
JeMCTBUS C IPYTHMH YWICHAMHU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIA/1a B OOIINA
HOPOAYKT 10 KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.
3) Vuusepcanvuvie pecynamuensie oeticmeus, 0b6ecneuusarom Gopmuposanue CMblCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, aJITOPUTM PEIICHHS 3a[]a4, BBIOMPATh CIIOCO0 PElIeHUs C y4ETOM
HMCEIONIUXCA pECYPCOB U COOCTBEHHBIX BOSMO)KHOCTCI‘/'I, ApTryMCHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C YIETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIB!

® BJIAJICTh HABBIKAMU MMO3HABATCIILHON pe(i)JIGKCI/II/I KaK OCO3HaHHA COBCPUIACMBIX
JIEUCTBUM U MBICITUTENBHBIX MPOILIECCOB, X PE3YyIbTATOB; BIAJACTh CIIOCOOaAMHU
CaMOIIPOBCPKHU, CAMOKOHTPOJIA MPOLECCAa U PE3yJIbTaTa PCIICHUA MaTeMaTH4eCKOM
3aJla4H;

¢ NPCABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH IIpU PCHICHUHN 3a/1a4H, BHOCUTDH
KOPPCKTHUBLI B ACATCIIbHOCTh HAa OCHOBC HOBLIX O6CTO$IT6J'IBCTB, JaHHBbIX, HaﬁﬂeHHHX
OIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

® OLOCHHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LICIIN U YCIOBUAM, OOBSACHATH IMPHUYKUHBI
JOCTHIKCHUS WJIIN HCAOCTUIKCHHA PE3YJIbTATOB ACATCIIBHOCTH, HAXOAUTH OHII/I6Ky,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

11 KJIACC

OnepupoBaTh MOHATUAMU: IMIIHMHIPUYECKAs TIOBEPXHOCTb, 00pasyrolue
LWIMHAPUYECKOM MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yole KOHH4eCKOH
MOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacmio3naBath Tena BpaieHus (MWIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYSHUS TEJ BPALICHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U IIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA,
1IapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Borancnare 00bEMBI 1 TUIOIAAN TOBEPXHOCTEH TeJ BpaIlleH!s], FTEOMETPUUECKUX TEJ C
npUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHCAHHBII OKOJIO0
cdepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIeHHUS.

BbI4uCIATE COOTHOIICHUS MEX/Ty IIIOIIAAIMH TOBEPXHOCTENH U 00bEMaMH MOTIO0OHBIX
TeJ.

N300paxkaTh n3ydyaemble GUTyphl OT PYKU U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BeInonHAT (BEIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALCHHUS.



W3BnekaTh, MHTEPIPETUPOBATH U MPE0OPA30BBIBATh MH(YOPMAIIUIO O POCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MperCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEUCTBHSA CI0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHUS BEKTOPA
Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO NapaUIeIICIIUIIEA.

OnepupoBaTh MOHATUAMU: I1€KaApTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEKIY BEKTOPAMH, CKAIIIPHOE
IIPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U NPOU3BCACHUC BCKTOPA HA YUCJIO, YTOJ MCKAY BECKTOpaMH,
CKAJIIPHOE IPOU3BEACHUE, PACKIIAbIBATh BEKTOP 10 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[TpumensTh reomeTpudeckre GaxKThl s pelIeHHs CTePeOMETPUUYECKHX 3a/1aY,
IIPEANOIAralOIIMX HECKOJIBKO [Iar0B PEIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU
dopme.

Pematsp npocreiiniyie reoMeTpuuecKHe 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

Pemars 3aJa4i Ha A0Ka3aTCJIbCTBO MAaTEMAaTUYCCKUX OTHOIICHUH U HaXOXJACHUC
TCOMETPHUICCKUX BCIUYMH I10 o6pa3uaM WK aJiIrOpUTMaM, MPpUMEHAA U3BCCTHBIC METOJbI ITPU
PELIECHNHU CTaHIAapPTHBIX MaTEMaTUYECKUX 3aad.

IIpuMeHATh pOCTENIINE POrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTCMBI ITIPU PCHICHUN CTCPECOMECTPHUYCCKUX 3a1a4.

IIpuBOANTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATH Oy4YEeHHbIC 3HaHUS HA NIPAKTUKE. aHAJIM3UPOBATh pealbHbIC CUTyalluu U
MMPUMCHSATH U3YYCHHBIC ITOHATHA B IIPOUECCC MMOUCKA PCIICHHUA MAaTEMATUICCKN
chopMyITUpOBaHHOM MPOOJIEMBI, MOJICTIUPOBAThH PEAJIbHBIE CUTYAIIH Ha SI3bIKE TEOMETPUH,
UCCIIEN0BATh IOCTPOCHHBIE MOJECIIN C UCIIOJIb30BAHUEM I€OMETPUUECKUX IIOHATHNA U TEOPEM,
anmapara anreOpbl; pelaTh NPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHHEM IT'€OMETPHUECKUX
BCJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoJsmn4yecTBOo 4acoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iejioB H TeM (undpoBbie)
Ne i/ Konrpoubnsie IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Tena BpameHus 12 Bubmiorexa LIOK
part https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0Bé 5 1
bemMplTen https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 h;tlp::jllcr)rfeﬁlscli).ru 116209637
4 [ToBTOpenue, o6o0IIEeHNE, 7 1 bubnuoreka [IOK
CHCTEMAaTH3aLMs 3HAHUH https://m.edso0.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE

Ne ara uudposbie

Tema ypoka Koutpoabnbie IIpakTnuyeckue A p
n/m Bcero u3ydeHusi oOpa3oBaTeIbHbIE

padoTsbI padoThI
pecypchl

Cdepa u map: ueHtp, paauyc,

1 MaMeTp; TUIOIIAJIb TOBEPXHOCTH 1 bubmmorexa [JOK
A p, rioman P https://m.edso0.ru/0341bc2b
cepsr
Bsaumnoe pacnonoxenue chepsl u

) bubnuorexa [{OK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3oOpaxkenue cdepsl, mapa Ha 1 bubnuoreka [{OK
miockoctu. CedeHns mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckas IOBEPXHOCTh,

4 o0pa3zyromue MUIUHIPHIECKOM 1 bubnuoreka [{OK
MMOBEPXHOCTH, OCh LIMIUHAPUIECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
[unuHap: ocHOBaHUS B OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIIasi ¥ OCh; 1 bubnmnorexa [JOK
Iouaab OOKOBOW U TIOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkeHne nuIuHApa HA
IJIOCKOCTH. Pa3BépTka uiauHIpa.

priat & bubmuorexa [{OK
6 Ceuenus mumuHapa (TUIOCKOCTHIO, 1

napayieIbHON UIn
NEePICHIMKYIIIPHOW OCH IUIMH/IPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn

bubnunoreka LIOK

5
MOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHuE U BEpIINHA,

8 00pa3yromas ¥ 0Ch, IJIOIIAb bubmorera [JOK

Py " https://m.edsoo.ru/897dd3b2
OOKOBOM M IOJTHOM IMOBEPXHOCTH
VYceu€unblii KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/Iﬂ u goxzfa:j bubmorexa HOK
' https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.
Ceuenus KoHyca (TIOCKOCThIO, bubnnorexa [JOK

10 .

MapajyieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPIINHY)

11 KoMb6uHanums Ten BpaieHus u bubnmoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHukK, ONMCaHHbIA OKOJIO

12 cdepsl, cdepa, BIucaHHas B bubnmnorexa [JOK
MHOTOI'PAaHHUK WIH B TEIO https://m.eds00.ru/0b136158
BpaIieHus

13 [Tonstre 06 00BEME. OCHOBHBIC but6mmoreka [IOK
CBOICTBa 00BEMOB TEJI https://m.edso0.ru/26a03fb7

but6mmoreka [IOK

14 O06Bé ,

BEM IWHITHHADA, KOHyCa https://m.edso0.ru/5513d87b

15 OO0BéM 1Iapa ¥ mIomaasb cepol Bubmmorexa [IOK

https://m.edsoo.ru/d189bde2
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[TogoOHEbIe Tena B MPOCTPAHCTRE.
CoOTHOIIEHUS MEXTY TUTOIIAISTMHI

bubnunoreka LIOK

16
MMOBEPXHOCTEH, 00bEMaAMH https://m.edsoo.ru/810cfleb
MMOIOOHBIX TeJ
17 Konrponsnas pabora no Temam Bbu6mumoreka [JOK
"Tena Bpamenus” u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mockocTH U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CiioxeHne 1 BBIYMTaHHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIIJIAHAPHBIM BEKTOpam brbmmorexa [TOK
P pa. https://m.edsoo.ru/a28fd74e
[IpaBuno mapasmenenumena
Pemrenue 3amay, cBA3aHHBIX €
22 MIPUMEHEHUEM MPABUII JEHCTBUMN C brbmmorexa [TOK
P P A https://m.edsoo.ru/5a827900
BEKTOPAMHU
KoopanaaTtHO-BEKTOPHBIA METO.T
23 1 I/IpJ::IHeHI/II/I FGOMef MYECKUX brbmmorexa [TOK
PH P P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJAMHAT B POCTPAHCTBE. bu6muoreka [IOK
Koopnunarsl BekTopa. IIpocreiimmne https://m.edsoo.ru/48db7058
3a/1aud B KOOpAMHATaX
o5 VYTom Mexay BEeKTOpaMH. bubnmorexa [JOK
CxanspHoe Npou3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bu6muoreka [JOK
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MMPpAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

bubnmmoreka LIOK

2 “Bextoper K?OpHHHaTH B . https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHME, 0600IIEHNE 1

28 CHCTEeMaTH3alKs 3HAaHUH. 1 bubnuoreka [{OK
OcHoBHbIe GUTypsbI, PaxThl, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUTAaHUMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 CHCTEMAaTH3alKs 3HaHUH. 1 bubnunoreka LIOK
OcHoBHbIe GUTypsbI, PaxThl, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca IJIaHUMETPUU
[ToBTOpEeHME, 0000IIEHNE 1

30 CUCTEMAaTH3alMs 3HaHUH. 3a1a4un 1 bubanorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus

31 ?niizfaeg:’uﬁofizﬁ ZI’)/IanaqH 1 bubmorexa [IOK
HAHUMETPIH 1 METOb! X pELICHHA https://m.edsoo.ru/4dffda97
[ToBTOpenwue, o000IICHHE U

32 cucremarusamsa 3HaHuil. OCHOBHEIE 1 bu6nmoreka [JOK
¢urypsl, GpakTbl, TEOpEMbI Kypca https://m.edso0.ru/74b2ad91
CTEPEOMETPHH

butmmoreka [IOK

33 HWroroBast KOHTpOJIbHAsE paboTa 1 https://m.e dsg).ru lec24dfc?

34 [oBTopenwue, 06001IICHNE 1 1 bu6mmotexa [{OK
cUcTEMAaTU3aIis 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB T1I0 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

Feometpua 10-11knaccol: yue6HUK ana obpasoBaTenibHbIX OpraHu3aumii. 6a3oBblii U
yrnybneHHobiii yposHu //1.C.AtaHacaH, B.®.byty3ps, C.6.Kagomues ap., U3aatenbcrso
«MpocsewweHue»

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUTEJIA

11 knacc: nocobue gna yuntenei obueobpasosartenbHbix opraHusaumit/ H.E.deagoposa,
M.B.TKaueBa, AKUMOHepHoe obLecTBo «U3aaTenbcTBo «lMpocBeLieHne.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http//windov.edy.ru/
https//resh.edy.ru/
http//www.1class.ru/

http//skiv.instrao.ru\bank-zadaniy/
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