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MHNOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOr0o YpPOBHS Il OOYYarOUTUXCS
11 knacca paspaborana Ha ocHOBe DenepaabHOr0 rOCYAapCTBEHHOTO0 00pa30BaTENBbHOIO CTaHIAapTa
cpenHero ooéuiero o0pa3oBaHMsl, C YUETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAHUMU, MPEABIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPATUIMNA pOCcCUiiCKOoro oOpa3oBaHus. Peanuzanusi nmporpamMmbl
o0ecrnieurnBaeT OBNaJICHHE KIIOYEBBIMU KOMIIETEHIIUSIMH, COCTABIISIONIMMHI OCHOBY JJII CAMOPa3BUTHUS
U HETPEPHIBHOTO 00pa30BaHMs, HEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHA JUUYHOCTH 00YHAIOIIHXCS.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

Baxxnocth yueOHOTO Kypca reoMeTpuu Ha YpOBHE CpeIHero o01ero oopa3oBanus o0ycaoBieHa
MPAaKTUYECKON 3HAYMMOCTHIO METANpEJIMETHBIX M MPEIMETHBIX Pe3yIbTaTOB OOYUYECHHUSI T€OMETPHH B
HampaBJICHUW  JIMYHOCTHOTO  pa3BUTUs  oOywaromuxcs, ¢opmupoBaHus  (GyHKIIMOHAIBHOU
MaTeMaTHYECKON TPaAaMOTHOCTH, M3Y4YEHUS JPYTruX y4eOHBIX AMCUUIUIMH. Pa3BuTHe y 00ydarommxcs
MPAaBWIbHBIX TNPEJICTABICHUNA O CYIIHOCTH U TMPOUCXOXKJIECHUH T'E€OMETPUUECKUX aOCTpaKIIHiA,
COOTHOLICHUH PEAIBHOIO U UACAIBHOIO, XapaKTEPe OTPAKECHMSI MAaTEMaTUYECKON HAYKOW SIBICHUM U
MPOLIECCOB PEAIbHOTO MHpa, MECT€ TE€OMETPUU B CHCTEME€ HAyK U POJIM MaTeMaTH4eCKOIro
MOJICJIMPOBAaHUSI B HAay4YHOM MO3HAHMM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YYALIUXCS, a TaKKe KauecTB MBIIUICHUS, HEOOXOAMMBIX JJisi aJalnTaludd B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcs OAHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CpeIHEro 001Iero oopazoBaHus,
Tak Kak o00ecrnedyrnBaeT BO3MOXKHOCTb HW3YyYEHHS KaKk JUCHUIUIMH  E€CTECTBEHHO-HAYYHOM
HAMpPaBIEHHOCTH, TaK U TYMaHUTAPHOU.

Jlornyeckoe MpIIUICHHE, (opMUpyeMOe NMPH H3YYEeHUH OOYUYAIONIMMHUCS TOHSTHHHBIX OCHOB
TE€OMETPUU U TMOCTPOCHHM IEMOYKU JIOTMYECKUX YTBEPXKACHUNW B XOJE PEUICHHS T€OMETPHUYECKHX
3aja4, YMEHHE BBIIBUTATH M OMPOBEPraTh TUIOTE3bl HENOCPEACTBEHHO HUCIOIB3YIOTCS NPU PEHICHUN
3a/1a4 eCTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHEeHTHPOBAThCS B IPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJb BO BCEX OOJIACTSIX
JesTeNbHOCTH 4YenoBeka. OpueHTanusl 4eloBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOaUMOe
YCIIOBHE €r0 COIMAJIbHOTO OBITHS, (OpMa OTpaKEHHsI OKPY)KAIOUIETO MHUPA, YCIOBHE YCIICIITHOTO
MO3HAHUS M aKTUBHOIO MpeoOpa3oBaHus AeicTBUTENbHOCTU. OmepupoBaHuEe MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEAMHSAET pa3HbIe BHUABI y4eOHOW W TPYIOBOH IESATEIBHOCTH, SIBISETCS OJHUM W3
npodeccHoHaNbHO BaXXHBIX KAauyeCTB, MOJTOMY aKTyaldbHa 3agadya (OPMUPOBAHUSA Y OOYYarOMIMXCS
MIPOCTPAHCTBEHHOTO MBIIUICHUS! KaK DPa3HOBUIHOCTH OOpa3sHOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTA B MOJIFOTOBKE K MPAKTUYECKON AESITETLHOCTH IO MHOTUM HaNpPaBIECHUSM.

ens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHUS —
oOmieoOpa3oBarenbHOe U OOIIEKYIbTYPHOE pa3BUTHE OOydJarommxcs uepe3 oOecredeHue
BO3MOYKHOCTH TPUOOPETEHUS] W WCIOJIH30BAHUS CHUCTEMATHUECKUX TEOMETPUYECKHX 3HAHUH U
nedcTBul, cnenu(UUHBIX T€OMETPHM, BO3MOXHOCTHM YCIEIIHOTO MPOAOIDKEHHs 0Opa3oBaHUS IO
CTIENUANBHOCTSM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIH30BAHNEM T€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE Ipe/HAa3HaueHa A oOydaroliuxcsl cpeaHei
IIKOJIBI, HE MCTIBITHIBABIINX 3HAUYNTEILHBIX 3aTPYTHEHUI Ha YPOBHE OCHOBHOTO 00IIeTro 00pa3oBaHusl.
Takum o6pa3zom, oOyuwaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYecKue
YMEHUsI, CBSI3aHHBIE CO CHENU(PHUKONW TEOMETPHH W HEOOXOAWMBIC Ui KH3HH B COBPEMEHHOM
obmmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3Y4YHUTh IeOMETpuio Oojiee IiyOOKo, eciiud B
TambHEWIeM BO3HHKHET HEOOXOIMMOCTh B T'€OMETPHYECKHMX 3HAHUSIX B NPOQPEecCHOHATHHOMN
JesITeTbHOCTH.

JlocTrokeHMe IeMH OCBOCHHUS TPOTPaMMBI 00ECHEUMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3anad. [IpuopurerHeiMu 3agadaMu ocBoeHHs Kypca «[ eomerpum» Ha 6azoBoMm ypoBHe B 11 kiacce
SIBIISTIOTCSI:

e (hopMUpOBaHKE MPEACTABICHUS O TEOMETPUH KaK YaCTH MHPOBOUM KYIbTYphl H OCO3HAHUE €€
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (hopMUpOBaHKE TPEJCTABICHUS O MHOTOTPAaHHMKAX W TelaxX BpallleHUs KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJIENSAX, MO3BOJISIIOIINX ONMCHIBATE M M3y4aTh pPas3HbBIC SBICHUS OKPYKAFOIIErO
MUDA;

o OpMHpOBaHHE YMEHHUS pAacllo3HaBaThb Ha dYepTeKaxX, MOJEIIX W B pPEaTbHOM MHPE
MHOTOTPaHHUKH U TeJla BpalCHHUS;



e OBJIAJICHUE METOJIaMH PELICHHUS 3a/1a4 Ha MOCTPOCHHS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (OpMHpOBAHNUE YMEHHUSI ONEPUPOBATh OCHOBHBIMU IMOHSATHSAMU O MHOTOIpAaHHHMKAaxX W Telax
BpAILICHUS U UX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHUE QITOPUTMAMHU pEIIEHUS OCHOBHBIX THUIOB 3aaa4; (OpMUpOBaHHE yMEHUS
IIPOBOJMTH HECJIOKHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJ€ PEUICHUs CTEPEOMETPUUYECKUX 3ajad U
3a/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

° Pa3BUTHE MHTEIJICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydaroluxcs, MO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e hopmupoBaHue  (DYHKIMOHAIBHOW TI'PaMOTHOCTH, pPEJEBAaHTHOM TIE€OMETpUU:  YMEHHeE
pacro3HaBaTh MPOSIBICHHUS T'€OMETPHUECKUX MOHATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX
KU3HEHHBIX CUTYyallUsX U MPU U3Y4YEHUH JIPYTUX Y4eOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh I€OMETPHUYECKUE MOJIEINH,
IIPUMEHATh OCBOCHHBIN I€OMETPUYECKUN ammapar Ul pelleHus IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH U OLICHUBATh I1OJIyYEHHbIE PE3YJIbTATHI.

OTnu4uTeIbHOM OCOOEHHOCTBIO IMPOrpaMMbl SIBJISIETCS BKIIIOYEHHE B KypC CTEPEOMETpUHU B
Hayajie €ro M3y4eHHs 3a/ay, peulacéMblX Ha YPOBHE HMHTYUTHBHOI'O IIO3HAHUS, U OIpPEAEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0oTa HaJ HHUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJIbHENIIEMY U3YYEHHUIO IIPEIMETA.

[Ipennmourenne OTHA€TCs  HATSIIHO-KOHCTPYKTHBHOMY  MeETOXy  OOydeHHs, TO  ecThb
TEOPETUYECKUE 3HAaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-IIPAKTHYECKON
NESTeNIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEJICTABICHUN y y4yallMXcsi B Kypce CTEpPEOMETpUU
IPOBOJUTCS 3a CYET pELIeHMs 3aJad Ha CO3JaHMe NPOCTPAHCTBEHHBIX 00pa3oB M 3agady Ha
ONEpPUPOBAHUE TPOCTPAHCTBEHHBIMU oOpa3amu. Co3nanue oOpa3a MPOBOAUTCS C ONOPOH Ha
HarjasIHOCTh, a ONEPUpPOBaHUE OOpa3OM —B YCIOBHUAX OTBJICUEHUS OT HAIJSAHOCTH, MBICIEHHOI'O
W3MEHEHHUS €ro UCXOAHOI0 COJEPKAHUS.

OcHoBHbIE cojepxkarenbHble JUHUU Kypca «l'eomerpum» B 11 kmacce: «Tena BparieHus»,
«BeKTopsl M1 KOOPAMHATEI B IPOCTPAaHCTBE». POPMUPOBAHKE JIOTHYECKUX YMEHUM pacIpeneisiercs He
TOJIBKO IO COJEp)KaTeJIbHBIM JIMHUSAM, HO U IO TojaM OOyueHHUs Ha YpPOBHE CpEJHEro oOIero
oOpa3oBaHwUs.

Conepxanne oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM OCBOEHUs paboueit
IIPOrpaMMbl, pacHpeleNéHHbBIM 10 TojaM oOOyuYeHUs, CTPYKTYpUPOBAHO TaKUM O00pa3oM, YTOOBI
OBJIAZICHUE TEOMETPUUECKHUMH IOHATUAMM W HAaBBIKAMHU OCYLIECTBIISJIOCH IOCIEAOBATENbHO U
MOCTYNATeNbHO, C COOIIOCHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIOYAJIUCH B
O0IIIyI0O CHCTEMY I€OMETPUUYECKHX MPEICTABICHUH 00yJatomXcs, pacupss U yriyomss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Ha m3ydenue reomerpum otBomutcs 1 wac B Hememo B 11 kmacce, 34 waca 3a 34 y4yeOHBIC
HEZEIN.

2.COAEPXKXAHHUE YYEBHOI'O KYPCA

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockocTd M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha 4HciIo. Pa3noxkeHwe BekTOpa IO TpEM HEKOMIUIAHApHBIM BekTtopam. [IpaBuiio
napajurenenunena. Pemenue 3anay, CBA3aHHBIX C NPUMEHEHHEM IPAaBWI JEHUCTBUM C BEKTOPAMH.
[IpssMoyronbHas cucteMa KoopauHatr B mpoctpaHcTse. Koopannarsl Bektopa. IIpocreiimme 3amaun B
KOOpAMHaTax. Yrojd MexAy BekropaMu. CKalasipHOE NpPOU3BEAEHHE BEKTOPOB. BpluncieHue yrios
MEXIy NPSIMBIMH U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ IPH PEIICHUH T'€OMETPUUYECKHUX
3a/1a4.

Tena Bpamenus

[Munuuapuyeckass TOBEPXHOCTh, oOpasyrole  LHWIMHAPUYECKOH  MOBEpXHOCTH, OCh
HWIMHIpUYEcKOol noBepxHocTH. LunuHap: ocHoBaHUs 1 OOKOBasi MOBEPXHOCTh, 00pasyromiasi U OCh;
IUIOIIAb OOKOBO M MOJTHOM MOBEPXHOCTH.

Konunyeckass mnoBepXHOCTb, 0Opa3yloniye KOHMYECKOH IOBEPXHOCTH, OChb U BepIlIMHA
KOHHUYECKOW nmoBepxHOcTH. KOHyC: OCHOBaHME M BeplIMHA, 00pa3yomas U 0Ch; IUIOMaas OOKOBOH U



MOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHyC: OO0pasyloliue U BBICOTa; OCHOBAaHUS W OOKOBas
MTOBEPXHOCTb.

Cbhepa m 1map: wueHTp, pamuyc, IuUaMeTp; IUJIOUIAAb IOBEPXHOCTH cdeprl. B3aumnoe
pacrosioxeHue chepsl U MIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe; Tmomaas chepsl.

N3o00paxkeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa 1 KOHYcA.

KoMOuHanuu ten BpalieHHsi © MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN OKOJIO c(epsl;
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS.

[Tonstue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME MPSIMOYTOJIBLHOTO
napaiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u miomaab chepsl.

[Tono6uble Tena B npocTpancTBe. COOTHOLICHHUS MEXAY IJIOMAASIMHU MTOBEPXHOCTEH, 00bEMaMu
MOTI00HBIX TEI.

Ceuenust nuMHIpa (MapasiebHO U MEPHEHAUKYISIPHO OCH), CEYEHHs] KOHYyca (MapajljiesibHOe
OCHOBAHHIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

3.JIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yAbTATHI OCBOSHHS MPOrpaMMbl yaeOHOTo peamera «MaTteMaTHKay
XapaKTepU3yIOTCA:

I'paxnanckoe Bocnutanue:

Cc(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3ULMH 00YyUYaIOLIErocss Kak akTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUHCKOIro OOIIECTBa, MPEACTABIEHUEM O MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pasNUYHBIX CTPYKTYp, SBJICHUH, MpOLEAyp TI'pakJaHCKOro oOmiecTBa (BbIOOpBI, OMPOCHl U IIp.),
YMEHHEM B3aWMOJICHICTBOBATh C COLMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHU C MX (DYHKIHUSAMH H
Ha3HAYEHHUEM.

IIaTpuoTnyeckoe BocIUTaAHHE:

C(OPMHUPOBAHHOCTBIO POCCUICKON TI'pa)XIaHCKOW HJIEHTUYHOCTH, YBaKEHUS K IMPOLUIOMY U
HACTOAILLEMY POCCHICKOM MaTeMaTUKH, IECHHOCTHBIM OTHOLUIEHHUEM K JOCTH)KEHUSM POCCHHCKUX
MaTEeMaTHKOB U POCCUICKONW MaTeMaTHUECKOM LIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JTOCTHKEHUH B APYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHEM JIYXOBHBIX LIEHHOCTEH POCCHIICKOro HapoAa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, ’TUYECKOT0 MOBE/IEHUs, CBI3aHHOTO C NMPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUN HayKH U
JeSITeNIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO OYAYIIETro.

JCTeTHYeCKOe BOCIIUTAHHUe:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKJIIOYas 3CTETUKY MaTeMAaTHUYECKHUX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3ajay, pelIeHUl, pacCyKICHHH; BOCHPUUMYMBOCTBIO K MaTeMaTHMYECKUM acleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO YMEHHS NMPUMEHITh MaTeMaTUYECKHUEe 3HAHUS B MHTEpecax 3J0pOBOrO U
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/I0pOBBIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIA PEXXUM 3aHATHN M OTAbIXA, peryispHas (Gu3nuecKkas aKTUBHOCTD); (PU3HUECKOTO
COBEPILLIECHCTBOBAHMSI, IPU 3aHATHSIX CIIOPTUBHO-030POBUTEIBHOMN 1€ATEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IU4HbIM cepam
npodeccuoHaNbHOM N1eATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOM M €€ NPUIOKEHUSMHU, yYMEHHUEM
coBepLIaTh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE YKU3HEHHBIC
IUTaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTH4YECKOMY 0Opa30BaHUIO U CaMOOOpPa30BaHUIO Ha
NPOTSDKEHUHM BCEH JKM3HU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B pEIICHHHM MPAKTUYECKUX 3a7ay
MaTeMaTH4eCKOi HalpaBIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUe:

c(OPMUPOBAHHOCTHIO ~ SKOJOTMYECKOM  KYJIbTYpbl, IOHHUMAaHMEM BIHSHUS COLHUAIbHO-
SKOHOMMUYECKHX TIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
rJ1I00aJIbHOTO XapaKkTepa JKOJOTMYECKHX IMpoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX



3HAHUU 7S PElIeHUs 3a7a9 B 00JIaCTH OKPY’KAIOIIEH Cpeibl, TUTAHUPOBAHMS TTOCTYITKOB U OLIEHKH MX
BO3MOXHBIX MOCJICICTBUMN JIJIsi OKPYKAIOIIECH CPEdbI.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKW ¥ OOIICCTBEHHON MPAKTUKH, TOHUMAaHUEM MaTEMaTH4YeCKOW HayKd Kak c(ephl YelIOBEUYECKOU
NEeSATEIbHOCTH, ITANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU IS PA3BUTHUS LIMBUIIM3ALUN; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOM KyJIbTypoHd Kak CpEICTBOM IIO3HAHHUS MHPA; TOTOBHOCTBIO
OCYUIIECTBJISATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITENIbHOCTh NHNBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

MertanpeameTHble pe3ylbTaThl OCBOCHUS IPOrpaMMbl yuyeOHOro mnpeamera «Maremaruka
XapaKTEePU3YIOTCS OBJIAJCHUEM YHUBEPCATbHBIMH MTO3HABATEIbHBIMU JCHCTBUAMH, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSMH, YHUBEPCATbHBIMH PETYJIATUBHBIMU I€UCTBUSMU.

1) YHuBepcaibHbIC IO3HABATEILHBIC ICUCTBHSI,  OOecreynBaloT  (GopMuUpoBaHUEe  0a30BBIX
KOTHUTHUBHBIX MPOLECCOB O0OydJaromuxcsi (OCBOGHHE METOAOB IIO3HAHHUS OKPYXKAIOUIEro MHPa;
MIPUMEHEHHE JIOTHYECKHX, HCCIIE0BATEIbCKUX ONepaIiuii, yMeHui padoTarh ¢ HHPOpMAIUEi).

ba3zoBble mornueckue 1eMCTBU:

BBISIBJISTh M XapaKTEPU30BATh CYIICCTBCHHBIEC NMPU3HAKKA MAaTEMATHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUH MEXIy TMOHATUSAMHU; (OPMYIUPOBATH ONpEIeNeHUs TOHATUN; yCTaHABIMBATh
CYIICCTBCHHBIA MpPH3HAK KJIACCU(PUKAIMUA, OCHOBAHHS JJIi OOOOIICHUS W CpPaBHCHUS, KPUTEPHU
MIPOBOJIUMOI0 AHAJIN3A;

BOCIIPUHUMATh, (QOPMYJIHMpPOBATH M TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOpEYHs B (pakTax, JaHHBIX,
HAONIOJIEHUSAX U YTBEPXKACHUAX; TMpeuiaraTb KPUTEPUHU Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HMHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MPOBOAUTh CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHUH (TpsSMble U OT
MPOTUBHOTO), BBHICTPAMBATh ApTyMEHTAIIMIO, MPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBEIOMpaTh CHOCOO pelieHus y4eOHOW 3amadyM (CpaBHUBATH HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HarboJIee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBeie nccnenoBaTenbCKue 1eHCTBUS:

MCIOJIb30BaTh BOMPOCHI KAaK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHUSA;, (DOpPMYIHpOBaATh
BOIIPOCHI, (DUKCUPYIOIIUE TMPOTHUBOpEUYUE, TpoOIeMy, YCTaHABIWBATh MCKOMOE H JIaHHOE,
(dbopMHPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITEIFHO CITAHWPOBAHHBIM SKCIIEPUMEHT, UCCIEOBAaHUE TI0 YCTAaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO 3aBHCHUMOCTEH MeEXIy
00BbeKTaMu, SIBJICHUSIMHU, TTPOIIECCAMU;

CaMoCTOSITENFHO (OpMynTUpPOBaTH OOOOIIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJIIOJICHUs, WCCIICIOBAHUs, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3YJIbTaTOB, BBHIBOJIOB U
0000I1IeHHI];

MPOTHO3UPOBATHh BO3MOXKHOE PAa3BUTHUE TPOIECCA, a TAKKE BBIIBUTATH MPEANOJIOKEHUSI O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ uadpopmanmeii:

BBISBJIATH JePUIUTH HH(DOpPMALMK, JAHHBIX, HEOOXOIUMBIX Ui OTBETA Ha BOIMPOC W IS
peIIeHus 3a1a4Hu;

BbIOMpaTh ~ WMHPOPMAIMI0 W3  HCTOYHUKOB  PA3JMYHBIX  THUIOB,  aHAJIM3UPOBAThH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

CTPYKTYypUpPOBaTh MH(OPMAILNIO, TPEACTABIATh €€ B PA3NUUYHBIX (DopMax, WILTIOCTPHPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHbIC KOMMYHUKATHBHBIC JICHCTBHS, o0ecreunBaroT c(hopMUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUaAIOIIUXCS.

OO01enue:



BOCIIPUHUMATH U (POPMYIHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U LEJISIMU OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaxX, JaBaTb
MOSICHEHUSI 110 X0y PelLIeHHUs 3a7jaui, KOMMEHTHPOBATh MOJIy4YeHHBIH pe3ysbTar;

B Xoie OOCYXIECHHS 3alaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIAaeMOH TEeMBbI, MPOOIEMBI,
pemaeMoil 3ajmaud, BBICKA3bIBATh HJEW, HAICJICHHbIE HAa IIOMCK pEUICHHUS; COIMOCTABIATH CBOU
CYXKJCHHUSI C CYXKICHHSIMH APYTUX YYaCTHUKOB JUaiora, OOHapyXHUBaThb pa3JiMdUMe U CXOJCTBO
MO3UINI; B KOPPEKTHOH (hopme PopMyITnpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

MPEJCTaBIATh pPE3yibTaThl pPELICHUS 3aJaud, SKCIEPUMEHTa, HWCCIEIOBaHUs, IPOCKTa;
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3a/a4 MPE3CHTAUUH U OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyaHUYECTBO:

MOHUMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHAMBUAYAIbHON padoOThl IMpuU
peleHny y49eOHbIX 3a/1a4; MPUHUMATh IIeJTb COBMECTHOM JEATENbHOCTH, INIAHUPOBATH OPTaHU3AIUIO
COBMECTHOI paboThl, paclpeaesaTh BUIbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PE3yJbTaT
paboThI; 06001aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboThl (0OCYXJeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIC); BBIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOU JCHCTBUS C IPYTUMHU
YJleHaMUd KOMaHJIbl; OLEHUBAaTh KAaueCTBO CBOETO BKJIaJa B OOHIMI HOPOAYKT IO KPUTEPUSAM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

3) YHuBepcaibHbIC PEryIATHBHbIC ACHCTBUSA, 00ECIIEYNBAIOT  (POPMHUPOBAHHUE  CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

CamMoopranuzanusi:

COCTABIIATh TUIAH, AJITOPUTM pEIICHHs 3a/a4yd, BBIOMPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOW WH(pOPMALINH.

CaMOKOHTpPOJIb:

BJIQJIETh HAaBBIKAMH IIO3HABATEIBHOW pe(IEKCHM KaK OCO3HAHMSA COBEPIIACMBIX ACUCTBUH U
MBICITUTENBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIJETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOIS
mporiecca 1 pe3ysbTara perieHus] MaTeMaTHYecKOr 3a1a4H;

MpeIBUIIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh TMpPU pEIICHWU 3a7aud, BHOCHUTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa 1NN U yCIOBUSAM, OOBSCHITH MPUYNHBI JOCTHKEHHS WIIN
HEIOCTHXKEHUS pEe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLEHKY HMPHOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATHI

OmnepupoBarh MOHATUSMH: LWIMHAPUYECKas TOBEPXHOCTh, OOpa3ylolue IWIMHIPUIECKOM
MOBEPXHOCTH; LWJINHAP; KOHUYECKasi MTOBEPXHOCTh, 00pa3yromue KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OMYYEHUS TEJ BPALLEHUS.

KnaccuduiupoBaTs B3auMHOE pacnookeHne Cephl U MITOCKOCTH.

OnepupoBaTh TOHATHUSMH: INAPOBOW CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CETMEHTa;
I1apOBOH1 €10, OCHOBAaHHME LIIAPOBOI'0 CJIOSA, BBICOTA IIAPOBOTO CJI0s; IIapOBOM CEKTOP.

Bbruauciate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs, T'C€OMETPHYECKUX Tel C
pUMEHEHHEM (OpPMYIL.

OmnepupoBaTh NOHATHSIMH: MHOTOTPAaHHHK, BITMCAHHBIH B cepy M ONMHCAHHBIA OKOJIO c(heps;
cdepa, BiMcaHHas B MHOTOTPAHHUK UJTH TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOMIEHHS MEXK Ty TUTOIIASIMH ITOBEPXHOCTEH M 00BbEMaMU TTOJJOOHBIX TEII.

N300pakaTh wu3ydyaemMble GUIYpl OT pPYKM M C HPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbINoOnHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PHCYHKOB INPOCTBIX OOBEMHBIX (UTYp: BHI
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BnekaTb, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HMHMOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.



BBIHOJ'IH}ITB HeﬁCTBHH CJIOXKCHUS BCKTOpOB, BbIUYUTAHUA BGKTOpOB )41 YMHO)KGHI/I}I BCKTOpa Ha
YHCJIO, 00BICHATH, KAKHMH CBOMCTBAMHU OHM 00J1aJaloT.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEAA.

OnepupoBarh MOHATHUSAMH: JEKAPTOBBI KOOPJIUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YrOJd MEXKIy BEKTOpPaMH, CKaJIspPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBHI.

HaxomuTh CyMMy BEKTOPOB M TPOHM3BEICHHUE BEKTOpPA HA YHCJIO, YTOJ MEKIY BEKTOPaMH,
CKaJISIPHOE MPOM3BEICHHUE, PACKIIAIBIBATh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPUHAT.

[IpumeHsTh  TeoMeTpuyeckue  (GakThl  JUIA  pEHICHHS  CTEPEOMETPUYECKHX  3ajad,
MIPEIITOJIATAI0IINX HECKOIBKO IIIar0B PEIICHHUS, €CJIA YCIOBHS MPUMEHEHUS 3a1aHbI B IBHOU (popme.

Pemarp mnpocTeiine TeoMETpHYECKHE 3aJadyd Ha IPHUMEHEHHE BEKTOPHO-KOOPIWHATHOIO
MeTOo/1a.

Pemate 3agaus  Ha  JOKAa3aTebCTBO MAaTEMATHYECKHUX  OTHOIIEHMH M HaxXOXKICHHUE
FGOMeTpI/I‘IeCKI/IX BCJIIMYHUH 110 06pa3uaM NN aHFOpI/ITMaM, HpI/IMeHSISI HU3BCCTHBIC MCTOJbI HpI/I
pEIICHNY CTaHIAPTHBIX MaTEeMaTHYECKHX 3aJ1ad.

[IpuMeHATH IpOoCTENIINEe IPOTPAMMHBIE CPEIACTBA U MIEKTPOHHO-KOMMYHUKAILMOHHBIE CUCTEMBbI
IIPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[IpuBOaUTE MpHUMEpPBI MaTEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE M KU3HH, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJMyYEHHBIE 3HAHMS HA IIPAKTUKE: AHAJIM3UPOBATh pEAJIbHbIE CHUTYallUd H
MPUMEHSTh U3YyYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEHICHUS MaTeMaTU4YeCKu cHopMyTupoBaHHON
HpO6H€MI)I, MOIIGJII/IpOBaTL peaﬂbele CI/ITyaIII/II/I Ha S3BIKC FGOMeTpI/II/I, HUccjaeaoBaThb HOCTpOeHHI)IG
MOJICJIM C HCIOJb30BaHUEM TIEOMETPHUYECKMX IIOHATHH M TEOpeM, ammapara ajareOpbl; peliarh
HpaKTI/ILIGCKI/IC 3aJa4u, CBJA3aHHBIC C HAXO0XKACHUEM FCOMeTpI/I‘-ICCKI/IX BCJIIMYHH.

4. TEMATUYECKOE INTAHUPOBAHUE

‘ KoJymmuecTBo yacon ‘
Ne HaumeHoBaHue pa3/ieioB H TeM JuiekTpoHHbIE (LU pOBbIE)
n/n NMPOrpamMmbl Bcero KontponbHbie o0pa3oBaTejibHbIE PeCYpPChI
paboTsl

1 BekTopbl 1 KOOpAUHATEI B 10 1 bubmuoreka [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37

bubmmoteka [IOK
2 Tena ppamerns 12 https://m.edsoo.ru/1c209e37

" bubmuorexa [JOK
3 OOBEMEI Te > . https://m.edsoo0.ru/1c209e37

4 [ToBTOpenwue, 06001IIEHNE, 7 1 bu6nuoreka [IOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 34 3
I[TPOI'PAMME

5. KAJVIEHJAPHO-TEMATHUYECKOE IIVTIAHUPOBAHUE

TemaTu4yeckoe nJaHMpoBaHMe cocTaBieHO ¢ ydyeToM IIporpamMmbl BOCHIMTAHMSA LIKOJIBI Ha
2024-2025 y4yeOHBbIii TO HA YPOBHE CpPEIHETO 001Iero 0Opa3oBaHusl.

Ha ocHoBaHMM BOCHIMTAaTeNbHOTO Hjeana M 0a30BBIX LIEHHOCTEH (cembs, Tpyn, OteuecTBo,
IIpUpPO/A, MHUp, 3HAHUSA, KYJIbTypa, 3/0pPOBbE, 4YEJIOBEK) WIKOJIAa IIOCTaBWJIA CIEAYIOLIYIO IIEJNb
BOCITUTaHUSI OOYUAIOMIUXCSI HA YPOBHE CPeIHero oo1ero 00pa3oBaHusi:

JIMYHOCTHOE pa3BUTHE LIKOJIBHUKOB, IPOSIBIIAIONIEECS B npUoOpemenuy umu
COOMBEMCMBYIoUje20 IMumM YeHHOCMAM ONbIMA NOBEOEHUsl, ONbIMA NPUMEHEHUS CHOPMUPOBAHHBIX
3HAHUU U OMHOWIEHULl HA NPAKMuUKe (Mo ecmov 68 NpuoOpemeHuU UMY ONbIMA OCYUeCMEIeHUs
COYUAILHO 3HAYUMBIX O€ll).

- Onvlm 0ell, HanPasIeHHbIX Ha 3a00MY 0 C80ell cembe, POOHbIX U OIUIKUX,


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

OnblM 0esIMeIbHO20 BbIpAJNCEHUA cobcmeenHo ZPGWCOGHCKOIZ nosuyuu,

- mpy0o6oll ONvIM, ONbIM Y4ACmus 8 NPOU3800CMEEHHOU NPAKMUKE,
- onvim Oejl, HANPABIEHHBIX HA NOIb3Y C80EM) DOOHOMY 20pO0Y UNU Cely, CMpaHe 8 YeioM,

- OnbIM NPUPOOOOXPAHHBIX Oel;

- ONbIM paspeueHuss 603HUKAIOUUX KOHDIUKMHBIX CUMYAYUll 8 WKoae, 00MA ULU HA Yauye,

- ONBIM CAMOCMOSMENLHO20 NPUOOPEMEHUs. HOBbIX 3HAHUU, NPOBEOCHUS HAYYHBIX UCCAEO08AHUIL,
ONbIM NPOEKMHOU 0esAmMebHOCMU,
- ONbIM U3YYEHUsl, 3AWUMbL U 80CCMAHOGIEHUS KYIbMYPHO20 HACNeOUsl Yelloseyecmsd, Onblm
C030aHUsL COOCMBEHHBIX NPOU3BEOCHUL KYIbMYPbl, ONbIM MEOPUECKO20 CAMOBBIPANCEHUSL,

- onbim 8edeHUsl 300P0B020 0OPA3A HCUHU U 3aDOMBL O 300P0BbE OPYUX 00l

- OnbIM OKA3AHUA NOMOWU OKPYHCAIOWUM, 3A00Mbl O MANLIWAX ULU NONACUTBIX JTIHOOSIX,
BOJIOHMEPCKULL ONbIN,
- ONbIM CAMONO3HAHUSA U CAMOAHANU3A, ONBIM COYUANLHO NPUEMIEMO20 CAMOBbIPANCEHUS U

camopeanusayuu.
Ne Tema ypoka KosaunuecrBo| Jlata | DiaekTpoHHbIe HH(POBHIE
n/n 4acoB o0pa3oBaTe/ibHbIE Pecypchbl
Bcero
1 ||BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1 bubnuorexa [JOK
https://m.edsoo.ru/5caefclb
2 ||CnokeHHE ¥ BBIYUTAHHUE BEKTOPOB 1 bubnnoreka [JOK
https://m.edsoo.ru/23f4f089
3 |[YMHOXeHHE BEKTOpa HA YHCIIO 1 bubnuorexa [JOK
https://m.edsoo.ru/dee379eb
4 ||Pa3noxxeHue BEKTOpa Mo TPEM 1 bubnuorexa [JOK
HEKOMILTAaHAPHBIM BeKTopaM. I1paBuiio https://m.edsoo.ru/a28fd74e
napaJiesienunea
5 ||Pemenue 3amay, CBA3aHHBIX C 1 bubnuotexa [JOK
MIPUMEHEHHEM ITPaBHII JCHCTBHIA C https://m.edsoo.ru/5a827900
BEKTOPaMHU
6 |[IpsmoyronbHas cucTeMa KOOpIHAT B 1 bubnnorexa [JOK
npoctpaHcTBe. KoopuHatel BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimne 3axa4n B KOOpAUHATAX
7 ||Yron mexay BekTopamu. CkaisipHOe 1 bubnunoreka [JOK
MPOM3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
8 ||Bbrumciienue yriioB MeXIy MPsIMBIMH U 1 bubnnorexa [JOK
TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
9 ||[KoopanHaTHO-BEKTOPHBIM METO MPH 1 bub6nuorexa [IOK
PELICHUU TeOMETPUIECKUX 3313 https://m.edsoo.ru/d3alfe30
10 ||ABmxenus. LleHTpanbHas CHUMMETpPHSL. 1
3epkanpHas cummerpusi. OceBast
cummMeTpus. [lapaniensHblil mepeHoc
11 |[KontponbHas pabota 1o teme "BekTopsl u 1 bubnuorexa [IOK
KOOPMHATHI B IpocTpaHcTBe. JIBrokeHue" https://m.edsoo.ru/77c22fc5
12 ||Cdepa u map: neHTp, paguyc, Tuamerp; 1 bubnnoreka [JOK
IO TOBEPXHOCTH Cepsl https://m.edsoo.ru/0341bc2b
13 ||{mmuaapudeckas TOBEPXHOCTD, 1 bubmuorexa [JOK
o0pa3yoIne UIHHIPHIECKON https://m.edso00.ru/6054b8c1
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOH
MOBEPXHOCTHU
|14 HHI/IJ‘II/IH,[[pZ OCHOBaHUS U OOKOBAast H 1 H HBI/I6J‘II/IOTCK& LHOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/6054b8c1

Ne Tema ypoka KoaunuyectBo|| Jara | DuaexkTpoHHble nndpoBbIe
n/n 4acoB o0pa3oBaTe/bHbIE PeCypChl
Bcero
MMOBEPXHOCTh, 00pa3yoIIas 1 OCh, https://m.edso0.ru/188f6216
I0Ia1b OOKOBOMW M TIOJTHON TOBEPXHOCTH

15 ||[M300pakeHue muIMHApPA Ha TIOCKOCTH. 1 bubnmoreka [JOK
Paspéprka nuanHapa. CeueHus HUIHHIPA https://m.edsoo.ru/016e25eb
(TI0CKOCTBI0, MapauIeIbHON UITH
MEPIICHUKYIIIPHON OCH IIMJIMH]IPA)

16 |Konunueckasi moBepXHOCTb, 00pa3yIoIIne 1 bubmmorexa [IOK
KOHHYECKOM ITOBEPXHOCTH, OCh U BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH

17 |[Konyc: ocHOBaHUE U BEpIINHA, 1 bubnmoreka [JOK
o0pasyrolas U 0Ch; IIOMaab OOKOBOM 1 https://m.edsoo.ru/897dd3b2
IIOJIHOW ITOBEPXHOCTH

18 ||Yceu€HHbIil KOHYC: 00pa3yoIIUe 1 BHICOTA; 1 bubnmoreka [JOK
OCHOBaHHS U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3

19 |[N300pakeHne KOHyCa HA MIIOCKOCTH. 1 bubnmoreka [JOK
Pa3Béprka konyca. CeueHus KOHyca https://m.edsoo.ru/Obdelbe8
(MII0CKOCTBIO, TTAPAILICIIEHOW OCHOBAHHIO,

Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILKHY)

20 ||B3anMHoe pacrionoxxeHue chepbl u 1 bubmmorexa [IOK
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K https://m.edsoo.ru/bed12a43
cdepe; momanb cheps

21 ||h306paxkenue cdepsl, mapa Ha TIOCKOCTH. 1 bubmmorexa [IOK
CeueHus 1mapa https://m.edsoo.ru/bc15f7f2

22 |[KoMOuHanus Te1 BpalieHus 1 1 bu6mmoreka [JOK
MHOT'OTPaHHHKOB https://m.edsoo.ru/3cef10e5

23 ||MHOTOrpaHHUK, ONMCAHHBINA OKOIIO cephl; 1 bubnunoreka [JOK
cdepa, BiucaHHass B MHOTOIPaHHHK HJIH B https://m.edso00.ru/0b136158
TEJIO BpAIICHUS

24 |[Tousitue 06 00béMe. OCHOBHBIE CBOICTBA 1 bu6nmoreka [JOK
00BEMOB TeI https://m.edsoo.ru/26a03fb7

25 ||O0BEM muIMHApA, KOHYCa 1 bubnuoteka [JOK

https://m.edso0.ru/5513d87b

26 ||O6BEM mapa u Twiomaas chepsl 1 bubmmoreka [JOK

https://m.edsoo.ru/d189bde2

27 ||[TonoOHBIE TeNa B IPOCTPAHCTBE. 1 bub6nuorexa [IOK
COOTHOIICHHUST MEX]Ty TUTOLIAITMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

28 ||[KontpomnpHas pabora o Temam "Tena 1 bubnmnoreka [JOK
Bpamieaus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

29 |IToBTOpeHue, 00o0IICHHE U 1 bu6nmoreka [JOK
cucremMaru3anus 3HaHuin. OCHOBHBIE https://m.edsoo.ru/1780ba5d
¢burypsl, ¢pakThl, TEOPEMBI Kypca
[UTAHUMETPUHI

30 |[ToBTOpeHME, 0OOOIICHHE 1 1 bubmmoreka [JOK
cHCcTeMaTH3als 3HaHui. 3agaun https://m.edsoo.ru/7491efe0
IUTAHUMETPUH U METOJIbI UX PEIICHHS



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/7491efe0

Ne Tema ypoka KoaunuyectBo|| Jara | DuaexkTpoHHble nndpoBbIe

n/n 4acoB o0pa3oBaTe/bHbIE PeCypChl
Bcero

31 ||[ToBTOpeHME, 0600IIEHNE U 1 bu6mmoreka [JOK
CHCTEMAaTH3alKs 3HaHWA. 3a1aun https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIbI UX PEIICHHS

32 ||[ToBTOpeHmE, 0000IIEHNE U 1 bu6mmoreka [JOK
cucreMmaru3anus 3HaHui. OCHOBHBIC https://m.edsoo.ru/74b2ad91
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 ||UroroBasi koHTpOIBHAs paboTa 1 bubmuoreka [JOK

https://m.edsoo.ru/ec24dfc2

34 |IToBTOpeHue, 00oOIICHHE U 1 bubnmoreka [JOK
CHCTEMATHU3ALNS 3HAHUMN https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

6. OHEHOYHBIE MATEPHUAJIBI
KOHTpOIbHO-U3MEPHUTENBbHBIE ~ MaTepHalIbl U [POBEICHUS  KOHTPOJS IO  y4eOHOMY
npeamery «['eoMeTpus» COCTaBJICHBI HA OCHOBE yueOHoro marepuana: ['eomerpus. 10— 11 kimaccel :
yae0. st o0meo0pa3oBar. yupexkaeHui : 0a3oBeiid u npodwi. ypoau / [JL C. AranacsH, B. @ .
byty3os, C. b. Kagomues u ap.]. — 18-e uzn. — M. :Ilpocsemienne, 2014 — 255 c. — [Ipunoxenue 1.

YUYEBHO-METOJUYECKOE OBECIHEYHEHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

I'eometpus. 10— 11 knaccel : yue6. 115 001eoopa3oBar. yupekaeHu : 0a30BbIi U MPOQUII. YPOBHH /
[JL C. AranacsH, B. @ . byry3os, C. b. Kagomies u ap.]. — 18-e uzn. — M. :IIpocsemenue, 2014 —
255 c.

METOANYECKHUE MATEPUAJIBI JIJIS1 YUYUTEJIA

MeTtoauueckue pekomeHaanuu k yueoOHuky Aranacsa JI.C. 10-11 kmaccsl;

[Toypounoe nnanupoBanue kK yueOHuky Atanacss JI.C. 10-11 kmaccsl.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubnuoreka [IOK https://urok.apkpro.ru/



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

