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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1Mo TeoMeTpUU Ha ypOBEHb CpEIHEro o0mero oOpa3oBaHMS
cocTaByieHa Ha ocHOBe TpeOoBaHui K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM
MporpamMMbl  CPEAHETO OO0Iero o0pa3oBaHWsA, TNPENCTaBICHHBIX B dDeaeparbHOM
rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe cpeaHero obmiero oopazosanus (I[Ipukas
Munnpocsenienust Poccun ot 17.05.2012 . Ne 413, ¢ u3MEHEHUSIMH U JOTIOJIHEHUSIMU,
IIpukaza MunuctepctBa npocenieHus Poccuiickoir @enepauuu ot 18.05.2023 roga
Ne371 "OO6 yrBepxkaeHuu enepanbHO 00pa30BaTEILHON MPOrPaMMbl CPEHETO OOIIIETO
oOpazoBanus" (3apeructpupoBan 12.07.2023 roma No74223),0cHoBHOI 00pa3oBaTeIbHOMN
IporpaMMbl cpeiHero odmiero obpaszoBanus (mpuka3 Ne606 ot 31.08.2023 roma). C yuérom
COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUU, MPEABABISAEMBIX K  MaTEMaTUYECKOMY
0o0pa3oBaHMIO, M TPAAMUIMI POCCUUCKOro o0Opa3oBaHWs. Peanuzanus mnporpamMmmel
oOecrieunBaeT OBJIAJICHUE KIIIOYEBBIMU KOMIIETCHIIUSIMH, COCTABJISIONIMMU OCHOBY JIJIsI
CaMOpa3BUTUA U HENPEPHIBHOIO 0O0pa3oBaHUs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOIO PA3BUTHUSI INYHOCTH 00YyUYaIOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reoMeTpuH Ha YpOBHE CpeIHEro o0miero oopasoBaHuUs
00yCJIOBIIEHA PAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB
oOy4eHHS TEOMETPUHU B HAMPABICHWW JUYHOCTHOTO Pa3BUTHSA  OOydaromuxcs,
dopmupoBaHrs (GYHKIIMOHATHHOW MaTEMAaTHYECKON TPaMOTHOCTH, HW3YYCHHS IPYTHX
y49eOHBIX TUCIUILINH. Pa3BuTHe y 0OydYaromuxcsi TpPaBWIIBHBIX TPEACTaBICHUN O
CYIIHOCTH W TIPOUCXOXKICHUN T€OMETPUUICCKUX aOCTpaKIUiA, COOTHOIICHUH PEATBHOTO U
WJICAUTBHOTO, XapaKTEpPE OTPAXKEHUS MATEMaTUYECKOM HAyKOW SIBJICHMHM W TPOIIECCOB
peaJbHOr0 MHpa, MECTE€ TEOMETPUM B CHUCTEME HAyK W POJIM MaTeMaTUYeCKOTo
MOJICIIUPOBAHUS B HAYYHOM ITO3HAHWM M B TPAKTHUKE CIOCOOCTBYET (OPMHPOBAHUIO
HAYYHOTO MHUPOBO33PECHUS YYAIIUXCS, a TAKKE KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
aJlanTalii B COBPEMEHHOM OOIIECTBE.

['eomertpus siBisieTcs OHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHErO OOIIETo
oOpa3oBaHMs, TaK KaKk OO0ECHneYrMBaeT BO3MOXXHOCTb M3YYCHHS KakK JUCIUIUIHH
€CTECTBEHHO-HAYYHOU HAMpPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe  MbInuUieHue, (QopMupyeMoe TpU  U3YyYEHUH  OO0YyYaIOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPUHU U IIOCTPOCHHH IETTOYKH JIOTHUYECKUX YTBEPIKICHUN B X0OJI€
pEIICHUS TEeOMETPHYCCKUX 3a/ad, YMEHHE BBIIBUTATh W OINPOBEPraTh THIIOTE3bI
HETOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-HAyYHOTO IMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1acTsIX ACATEILHOCTH YesioBeKa. OpueHTallUs YeI0BeKa BO BpEMEHHU U MPOCTPAHCTBE —
HE00XO0IUMOE YCIIOBUE €r0 COLIMAIBHOTO OBITHS, (hOpMa OTpaKeHUs OKPYKAIOLIEro Mupa,
YCJIIOBHE YCIENIHOTO TIO3HAHWS ¥ aKTHUBHOTO TIPeoOpa3oBaHUsl JACHCTBUTEIHHOCTH.
OnepupoBaHne MPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIWHSAET pa3Hbie BUIABI YUCOHOU H
TPYJIOBOM JESATEIBHOCTH, SBISETCS OJHUM U3 MPO(EeCCHOHATBHO BaXXHBIX Ka4yeCTB,



MO3TOMY aKTyaJlibHa 3ajada (QOPMHUPOBAaHUS Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUS KaK PA3HOBUIHOCTH 0OPAa3HOTO MBIIIJICHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH 110 MHOTUM HaIlpaBICHUSIM.

Llens ocBoeHus mporpamMmbl yueOHOro kKypca «l'eomerpusi» Ha 0a30BOM YpOBHE
0o0yueHuss — o011e00pa3oBaTeIbHOE U OOIIEKYILTYPHOE pPa3BUTHE OOYyYaIOIIUXCS Yepe3
o0OecrieueHUe BO3MOXXHOCTA TNPHOOPETEHHs] ©  HMCIHOJIb30BaHUS CHUCTEMaTHYECKUX
F€OMETPUYECKUX 3HAHUM W JEHCTBUN, CHEHUPUYHBIX TE€OMETPUH, BO3MOKHOCTH
YCHEUIHOTO TPOAODKEHUsT 00pa3oBaHUsl IO CIHEHUATBHOCTSIM, HE CBS3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpamMma mo reoMeTpun Ha 6a30BOM ypOBHE MpeAHA3HAUEHA AJsi 00yUYaOIUXCS
CPEIHEeH IIKOJIbI, HEe MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHUA HA YPOBHE OCHOBHOTO
obmero obOpazoBanusi. Takum oOpaszoMm, oOydaromiuecs Ha 0a30BOM YPOBHE JOJIKHBI
OCBOUTH OOIIME MAaTeMaTUYECKUE YMEHHsS, CBA3aHHBIE CO CIEUU(UKONW Te€OMETpUU U
HEOOXOAUMBIE HJIsi JKU3HM B COBpeMeHHOM obOmectBe. Kpome 3TOoro, oHm umeror
BO3MOKHOCTh H3YUHUThb T€OMETpHUIO OoJyiee TIIyOOKO, €ClAM B JaJbHEWIIEM BO3HHUKHET
HEO0OXOIUMOCTh B TEOMETPUUYECKHUX 3HAHUIX B MPOGECCUOHATBHON e TEIbHOCTH.

JlocTukeHHe  LeNM  OCBOGHMS  MPOrpaMMbl  OOECHEUMBAETCS  PELICHUEM
COOTBETCTBYIOIHUX 3a7a4. [[propuTeTHBIMU 3aauaMu OCBOCHUS Kypca «I eomeTpumn» Ha
6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMupoBaHuE MPECTABICHUS O T'EOMETPUM KaK 4acTH MHUPOBOU KYyJIbTYpbl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE TPEICTABICHUS O MHOTOTPAaHHMKAX M Telax BpAIICHHS KaK O
BOKHEUIITUX MAaTEMATHUYCCKUX MOJEIAX, MO3BOJIIONIMX OMHCHIBATH U W3YyYaTh
pa3HbIe SABJICHUS OKPYXKAIOIIET0 MUPA;

e (opMHpoBaHHE YMEHHS PACIIO3HABATH HA YEPTEKAX, MOJICIISX U B PEATbHOM MHUPE
MHOTOTPAHHHWKH U TEJIa BpaIECHUS;

e OBJAJICHUE METOJaMU pEIICHUs 3aJad Ha TIOCTPOCHHUS Ha M300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHUE yMEHUS ONIEPUPOBATH OCHOBHBIMU MOHSTUSIMU O MHOTOTPAaHHUKAX
U TeJlax BpallleHHs] 1 UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAQJICHUE AITOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 3ajaa4; (popMUpOBaHUE
YMEHUS MPOBOJUTH HECIOXKHBIE JOKA3aTEIbHBIE PACCYKICHUS B XOJC PEIICHUS
CTEPEOMETPUUECKHUX 3324 U 3a/1a4 C MPAKTUIECKUM COJICPKAHUEM;

e Pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 00yvaromuxcs,
MMO3HABATCIIbHOW AaKTUBHOCTH, WCCIEAOBATCIIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJICHUS;

e (dopmupoBaHue (QGYHKIIMOHATHHOW TPaMOTHOCTH, PEIEBAHTHOW T'€OMETPHUU:
YMEHHUE PACIO3HABaTh MPOSBICHHUS TEOMETPUYECCKUX TIOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealIbHBIX KU3HCHHBIX CUTYAlUsIX W MPH U3YyYECHUH JAPYTHX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
dbopMynHpOBaTh WX HA S3BIKE TEOMETPUU U CO3/1aBaTh T€OMETPUYECKUE MOIEIH,
MPUMEHSATh OCBOCHHBIM TEOMETPUYECKUU ammapar i PEIICHHs] MPaAKTHKO-



OPUEHTHUPOBAHHBIX 3a/lady, WHTEPNPETUPOBATH U OICHWBATh IMOJIYYCHHBIC
pE3yNbTATHI.

OTnMYUTENbHOM OCOOCHHOCTBIO MPOrpaMMbl  SIBJIIETCA BKJIIOYEHHUE B KYypC
CTEPEOMETPUU B Hauaje €ro M3y4yeHus 3aJad, pelIaeMbIX HAa YPOBHE HHTYUTHBHOTO
MO3HAHUA, W ONpelNeIEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJa HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIUPYET
IPOTEKaHNE UHTYUTUBHBIX MIPOIIECCOB, MOTUBHUPYET K IalIbHEUIIIEMY U3YUCHHIO [TPEIMETA.

[Ipeanoutenne oTHAETCsA HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETHUECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHIECCKOM
NesATEeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y y4YalIUXCs B Kypce
CTEpPEOMETPUHU TPOBOAUTCS 3a CUET PEIICHMs 3a7ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX
00pa30B W 3a/lauy Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue oOpasa
MPOBOJIUTCA C OMOPOW HA HATSAHOCTH, a OIEPUPOBAHUE OOpa3oM — B YCIOBUSAX
OTBJICUEHHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €0 UCXOIHOTO COACpKaHNA.

OcHoBHBIE conepxkaTenbHble JuHUU Kypca «leomerpum» B 10-11 knaccax:
«MHuororpanaukn», «lIpsmble W TJIOCKOCTH B NPOCTpaHCTBe», «Tema BpaieHus,
«BekTopel M KOOpPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMEHHM
pacmpenensercs He TOJIbKO MO COJIePkKATEIbHBIM JIMHUAM, HO U IO ToJaM OOy4YeHUsl Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHusl.

Conepsxanue 06pa3oBaHus, COOTBETCTBYIOIIEE MMPEAMETHBIM PE3yIbTaTaM OCBOCHHUSI
paboueli mporpaMMbl, paclpeAcIéHHBIM TI0 TojaM OOYyYeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9TOOBI OBJTAICHUE TEOMETPUISCKUMH MMOHATHSIMH U HAaBBIKAMH OCYIIECTBIISIIOCH
MOCJIETOBATEILHO M IIOCTYIMATEIbHO, C COOJIFOJCHWEM IPUHITUIIA TMPEEMCTBEHHOCTH,
9TOOBI HOBBIC 3HAHUS BKIIFOYAIMCH B OOIIYI0 CHCTEMY I€OMETPHUSCKHUX MPEACTABICHUIMA
00yJaroIUXCsl, PaCIIMPSIs ¥ YTIIyOJIsist €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEFHOM IIJIAHE
Ha uzyuenue reomerpun otBoautcs 2 yaca B Henenmo B 10 kinacce u 1 4ac B Henento
B 11 kyacce, Bcero 3a iBa roga o0ydenus - 102 yyeOHBIX yaca.

COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHSATUSA CTEpeOMETpUU. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTrie 06 aKCMOMAaTHUYECKOM MOCTPOCHHUHM CTEPEOMETPUM: aKCHUOMBI CTEPEOMETPHUH U
CJIIEJCTBUS U3 HUX.

B3auMHOe  pacnosoxeHne TpsAMbIX B MPOCTPAHCTBE:  IMEPECEKAOIIUECH,
MapaJuIeNIbHbIE U CKpPEIIMBAKOIIUECS MpsAMbIe. [lapannenbHOCTh NPSMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE: MapasuIeIbHbIC MPSIMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSAMBIX;
MApAJUICIBHOCTh MPSMOM U IUIOCKOCTH. YTJIbl C COHAIIPABJICHHBIMH CTOPOHAMU; YTOJI
MEXAY TMpPSIMBIMH B NOpOCTpaHCTBE. llapannenpHOCTh IIOCKOCTEM: MapaJUICIIbHBIC



IJIOCKOCTH; CBOMCTBA MAapaUIeNIbHBIX IIOCKOCTeH. [Ipocrenmme npocTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTU: TETPA3AP, KyO, mapajienenure]; HOCTPOEHUE CEUEHUH.

IlepneHaAuKYISIPHOCTE IPSIMOM M IUIOCKOCTH: MEPHNEHAUKYJISPHBIE NPSIMbIE B
IPOCTPAHCTBE, IPSIMBbIE MapaJUICJIbHBIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPHEHANKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O IPSIMOM NEPIEHAUKYJISPHOU
IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPSMOM M IUIOCKOCTBIO; JBYTPAHHBIN
yToJI, INHEWHBIN yroJ ABYTPAaHHOTO yria. [lepnesaukyisip 1 HaKJIOHHBIE: PACCTOSHUAE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT NPSIMON A0 IUIOCKOCTH, MPOEKIHsS (UTYyphl Ha
IJIOCKOCTh. [lepneHauKyIsipHOCTh IIOCKOCTEW: NPU3HAK IEPIECHIUKYIPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHuKHU

IloHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHHKA, BBIIMYKIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: N-yronsHas npusma;
IrpaHd M OCHOBaHUS MNPU3MBI; MpsMas M HAKJIOHHAs NpPHU3MbL; OOKOBas U IOJIHAs
NOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NpsMOYTroNbHBIA NapaJICNICNUIE] W €ro
cBoiicTBa. [Iupamuaa: N-yrosnbHas nupaMuaa, rpaHd U OCHOBAaHUE MUPAMU/Ibl; OOKOBas U
[I0JIHAsA [IOBEPXHOCTh NUPAMU/IBL; IPABUIIbHAS U YCEUEHHAS TMPAMUIA. DIIEMEHTHI IPU3MBbI
U nupamuzsl. [IpaBHIIBHBIE MHOTOIPAHHMKHU: IMOHATHE MPAaBHJIBHOIO MHOTOTPAaHHUKA;
npaBWiIbHAs MPU3Ma M IPAaBWIbHAS NUpaMuAa; NpaBUIbHAs TPEYrOJIbHAS NUpaMUAAd U
IpaBWIBHBIA TeTpasap; KyO. [IpencraBieHue o npaBUiIbHBIX MHOTOTPAHHUKAX: OKTa3Ip,
noneKadap u ukocadap. CeyeHnst Npu3Mbl U TUPAMUIBI.

CummMeTpus B IPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIBHO TOYKH, ITPAMOU, TNIOCKOCTH.
DJIEMEHTBI CHMMETPHUH B IUPAMUIAX, TapauIeIICIUIENAX, TPABUIIBHBIX MHOTOIPaHHUKAX.

Brluucnenue 371€MEHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yriubsl. [lmomanb
OOKOBOI MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIAJb OCHOBAHUIM,
TeopemMa 0 OOKOBOW MOBEPXHOCTHU MPSAMOM Mpu3Mbl. [lnomans 60KOBOIM MOBEPXHOCTH U
NOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMa O IUIOAAM YCEYEHHOM NUPAMUJIBIL.
[Tonsarue 06 06bEMe. OOBEM TUPaAMUJIBI, TTPU3MBL.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU TOBEPXHOCTEH,
o0bEMamMM MOAOOHBIX TE.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckass TOBEPXHOCTh, 00pa3yrolue HUIMHAPUYECKON MTOBEPXHOCTH, OCh
OUWIMHAPUYECKON TOBepXHOCTU. [lunmHap: ocHoBaHuMs u OOKOBask MOBEPXHOCT,
oOpasyrolias 1 0Ch; TUIOIaAh OOKOBOW U TIOJHOM MOBEPXHOCTH.

Konunueckas HOBepXHOCTh, 00pa3yrone KOHMUECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHUYecko noBepxHoctu. KoHnyc: ocHoBaHUMe U BepInHa, 00pa3yolias U OCh; IJIOMAIb
OOKOBOI1 U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue U BHICOTA; OCHOBAHUS
1 OOKOBAsi TOBEPXHOCT.

Cdepa u map: ueHtp, paanyc, AMaMeTp; IJIOMAAb MOBEpXHOCTU cdepbl. B3aumHoe
pacnoJiokeHue cepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.



KoMOuHanmu Ten BpaiieHust 1 MHOTOIrpaHHUKOB. MHOTOTpaHHMK, OTIMCAHHBIN OKOJIO
cdepsl; cepa, BMCaHHasi B MHOTOI'PaHHUK, WJIK TEJIO BpaICHUS.

[Tonsitue 06 o06BEMe. OcHOBHBIE cBOiicTBa 00bEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJILHOTO Tapajuieienunenaa v ciueAactBus u3 He€. OObEM LUIMHIpPA, KOHYCA.
O06BEM mapa u miIomaab cepsol.

[TogoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXIY TJIOMIA MU TOBEPXHOCTEH,
00BéMaMu TTOAO0OHBIX TEIL.

Ceuenusi uunuHipa (mapauielbHO U TMEPIEHANKYJSIPHO OCH), CEUEHHUs] KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXO/SIIEEe Yepe3 BEPILMHY ), CEUCHHUS I1apa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctd U B mpocTpaHcTBe. COXKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha uucio. Pa3znoxkeHne BeKkTopa MO TPEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. PemieHuwe 3amad, CBA3aHHBIX C MPUMEHEHHEM
npaBuil JEHCTBUN C BeKTopamu. [IpsiMoyrosibHas cucteMa KOOpJIMHAT B MPOCTPAHCTBE.
Koopnunater Bektopa. IIpocteitime 3agaud B KOOpAMHATAX. YTOJ MEX]Y BEKTOPaAMHU.
CkansipHoe TIpOU3BEJEHUE BEKTOPOB. BpluncieHne yrioB MeEXAy MNPSIMBIMH U
wiockocTaMu. KoopanHaTHO- BEKTOPHBIN METO/] PU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUSI TPOTPaMMbl yueOHOT0 npeameTa «MaTtemaTukay
XapaKTEPUBYIOTCH:

I'paknanckoe BoCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON ITO3MIIMU OOYYaromIerocs Kak aKTHBHOTO M
OTBETCTBEHHOTO YJIeHa POCCHMCKOIO OOIIeCTBa, MPEACTaBICHUEM O MaTeMaTHYCCKHX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJCHUM, TMPOIEAYP IpakIaHCKOTO
obmecTBa (BBIOOPBI, OMPOCHI M Ip.), YMEHHEM B3aMMOJICMCTBOBATh C COITMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMUSIMU U Ha3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOM HWIEHTUYHOCTH, YBAKECHHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUMCKOM MATEMATHUKH, LEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKCHUAM POCCHUMCKUX MATEMaTUKOB W POCCUMCKOM MATEMAaTHYE€CKOW IIKOJIBI, K
HCTIOJB30BAHUIO ATUX JIOCTUXKEHUM B APYTMX HAyKaX, TEXHOJOTUIX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoaa; chHOpPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHMS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHECHUEM JIOCTHKEHHM HAyKH U JIESTEIbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAas OCTETUKY MaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJiay, PEUIEHUM, PACCYXKICHHUM; BOCIIPUUMYHMBOCTBHIO K
MaTE€MaTHYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.



dusnyeckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO yYMEHHUS IMPUMEHSATh MaTeMaTHYeCKHUE 3HAHHUS B HHTEpecax
310pOBOTO MU 0Oe€30macHOro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHATAA M OTIbIXa,
peryispHas puznyeckas akTUBHOCTb); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPU 3aHITHAX
CIIOPTHUBHO-03/I0POBUTEIILHOMN JEATEIBLHOCTHIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYyIy, OCO3HAHWEM IIEHHOCTH TPYAOTIOOUS; HWHTEPECOM K
pasnu4IHBIM chepam MPoPECCHOHATEHON IeATeTLHOCTH, CBI3aHHBIM C MAaTEMAaTUKOU U €€
MPWIOKEHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIEC J>KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHWIO HAa TMPOTSHDKCHWHM BCEU JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PEHICHHM MPAKTUUYECKUX 3a7a4 MAaTeMaTHUYECKOU
HAIPaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO KOJIOTHICCKON KYIbTYPhI, TIOHUMaHUEM BIUSHUS COITUATBLHO-
SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHOM CPEIbI, OCOZHAHUEM
II00aJbHOIO XapakTepa HSKOJOTHYECKHX TIpoOJjieM; OpHEHTAllue Ha NPUMEHEHHE
MaTeMaTHYCCKUX 3HAHMM I pelIeHus 3aJad B O0JacTH OKPYXKaIoIIeH cpessl,
IUIAHUPOBAHUS TOCTYIIKOB M OILIEHKH MX BO3MOXHBIX MOCJEICTBUN ISl OKPYXKAIOIIEH
Cpenpl.

[leHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPaKTHUKU, TOHUMAaHUEM MaTEMaTHUUYE€CKON HAyKH Kak
chepbl UeOBEUECKOW JEATEeNbHOCTH, ITANOB €€ Pa3BUTUSA M 3HAYUMOCTHU JJIS Pa3BUTHUS
UMBUJIA3ALNM; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKW M MATEMATHYECKOW KYJIbTYpOU Kak
CPEICTBOM  TMO3HAHWS  MHpA; TOTOBHOCTBKO  OCYIIECTBIIATH  IMPOCKTHYIO U
HCCJIE0BATEIbCKYIO JIEATEIIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIe PE3yNbTaThl OCBOCHHUS TPOTPaMMbI  YYEOHOTO TMpeameTa
«MaremaThKka» XapakTEpPU3YIOTCS OBJIAJCHHEM YHUBEPCAIbHBIMH HO3HAGAMEbHbIMU
0elCmBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OeUCEUAMU, YHUBEPCALbHbIMU
Ppe2yIAmuUGHbIMU 0eUCMBUAMU.

1) Vhuseepcanvnvie nosnasamenvhvle Oelicmeus, 0becnedusaom @Gopmuposanue
0a3068b1X KOSHUMUBHLIX NPOYECCO8 00y4arwuxcs (oceoenue Mmemooo8 NO3HAHUs
OKpYHCaAIOUie2o0 Mupa,; npumeHeHue J102U4eckKux, Uccied08amenbCKux onepayutl, YMeHuu
pabomams ¢ ungpopmayueii).

ba3oBble jornyeckue 1eicTBUA:

e BBIBIATH M XapaKTCPU30BaTh CYIICCTBEHHBIC IPU3HAKA MaTEMATHUECKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHATHUSIMHU; (POPMyIHpPOBATH
oTIpe/IeICHUS MTOHATHI; YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCUPUKAIIHIH,
OCHOBaHMS JIJIsI 0000IICHNS ¥ CPaBHEHHS, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;



e BOCIPUHUMATS, bopMyIUpPOBATH u npeoOpa3oBLIBAThH CYKIEHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

e BBISBIATH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOPEUYHS B
(dakTax, NaHHBIX, HAOMIOACHUSX U YTBEPXKICHUAX; Npeljiararb KpUTEPUU s
BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JICNIaThb BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIBHO JO0KAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUI
(TIpsiMbIE ¥ OT MPOTUBHOTO), BEICTPAUBAaTh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

e BBIOMpATH CIIOCOO pelieHust yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMAUIMM C YYETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

e HCIOJIB30BATh BONPOCHl KAaK HKCCIENOBATENbCKHUI HWHCTPYMEHT IO3HAHUS;
dbopMynHpoBaTh  BOMPOCHL,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpolIemy,
yCTaHABJIMBAaTh UCKOMOE M JIaHHOE, (POPMUPOBATH THIIOTE3Y, apryMEHTUPOBAThH
CBOIO [TO3ULIUI0, MHEHHUE;

e TPOBOJIUTH CAMOCTOATENIBHO CIJIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIICIOBAHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOro OObEKTa, SIBIECHMs, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

e CaMOCTOSITEILHO (OPMYJIHUPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHOIO  HAOMIOAEHUS, MCCIECIOBAHUSA, OLICHUBAaTh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIEHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE pa3BUTHE MPOLECCa, a TaKXKe BbIIBUraTh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

e BBIABJIITH ACUIIUTH THGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOTIPOC
U JUISl pELLICHUS 33/1a4K;

e BbIOMpaTh MHPOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopm IpeacTaBIeHUS;

e CTPYKTYypUpOBaTh HWH(MOpPMAIUIO, MPEACTABIATH €€ B pPa3Iu4HbIX (HopMax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OUEHUBATHh HAIEKHOCTh MH(GOPMALIMK IO CAMOCTOSITEIBHO CPOPMYIHPOBAHHBIM

KPUTEPHSM.
2) Yuusepcanvhvie KOMMYHUKAMUGHbLE Oelicmaus, obecneuusaiom
CchoOpMUPOBAHHOCINb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
Oo0wmenue:

e BOCIIpUHUMATL H (bOpMy.]'IHpOBaTB CYXKIACHUS B COOTBCTCTBUU C YCJIOBHAMU U
oeisiMu O6HICHI/I$I; SICHO, TOYHO, I'PAaMOTHO BbIPAXaTb CBOKO TOYKY 3pPCHUA B
YCTHBIX W INMCBMCHHBIX TCKCTAX, AABATh IOJACHCHH:A IO XOJAY PCHICHHA 3a/1da4H,
KOMMCHTHUPOBATb HOHy‘-ICHHBIﬁ pe3yJibTarT,



B XOJ€ OOCYXJEHHS 3a/laBaTh BOMPOCHl MO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0iiemMbl, pelaeMol 3ajaud, BbICKA3bIBaTh WJIEW, HAIICJICHHBIE HA TOUCK
pEIICHUs; COMOCTABIISATh CBOU CYXKJIEHUS C CYXICHHMSIMHU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh pa3udve U CXOJICTBO MO3HIIMI; B KOPPEKTHOU (dopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YyIbTaThl PEIICHHS 3a7auM, SKCIIEPUMEHTa, HUCCIEIO0BaHMUS,
POEKTa; CaMOCTOSITEIbHO BBIOMpaATh (opMaT BBICTYIUICHUS ¢ y4€TOM 3aaad
Mpe3eHTANU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHUMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIUBHUIYaTbHOU
paboThl TpU pEmIeHHH YYeOHBIX 3a7ad4, MPUHAMATH I1IeJh COBMECTHOM
NeSATEIHLHOCTH, TUTAHUPOBATh OPTaHU3aIUI0 COBMECTHOW pabOTHI, pacIpeacisaTh
BHIIBI paboOT, OrOBApUBATHCS, OOCYXKIaTh MPOIECC M PE3yJbTaT PabdOThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYyNMHoBBIX (opmax padoThl (0OCYXJIeHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U HHBIC); BBINOJHATH CBOK YacTb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMU 4YI€HAMU KOMAaHIbI, OIEHUBATH
KauyeCcTBO CBOErO BKJIaJa B OOUIUI MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvuvie pezynamuenvle Oeiicmsusi, obecneuusarom Gopmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTU.
Camoopranusanus:

COCTABJISITh IJIaH, ITOPUTM PEUIEHUS 33a]1a4H, BBIOUPATh CIIOCO0 pEeLIeHUs ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMH ITO3HABATEIILHOW pPe(dIIEKCHU KaK OCO3HAHMS COBEPIIACMBIX
JNEUCTBUN U MBICIHMTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOaMHM
CaMOITPOBEPKH, CaMOKOHTpOJII ~ Mpolecca W pe3yjibTara  PelICHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MPEABUMIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PCEIICHUM 3a]a4H,
BHOCHUTH KOPPEKTHBBI B JICSITCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JaHHBIX,
HaJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJibTaTa LEIU U YCIOBUSM, OOBICHSATH MPUUYUHBI
JOCTUKEHUS WIK HEAOCTH)KEHUS Pe3yJIbTaTOB JACSITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBatTh NOHATUSIMU: TOUYKA, PAMasi, IIIOCKOCTb.



[IpuMeHSTh aKCHOMBI CTEPEOMETPUUM U CIEACTBUS M3 HHUX MPU PEIICHUU
r€OMETPUYECKHX 3a/1a4.

OnepupoBaTh MNOHATUSMU: NAPALIETBHOCTh W MEPIEHANKYISIPHOCTh NPSIMBIX H
IJIOCKOCTEH.

KnaccudunmpoBatb B3auMHOE pacloOIOKEHUE TMPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUSAMHU: JIBYTPAHHBIA YTOJ, TpaHU JBYI'PAHHOTO Yyria, pedpo
JIBYTPAHHOTO yIJja; JMHEWHBIA yroji JBYTPaHHOTO YIJIa; rpaayCHas Mepa ABYTPaHHOIO
yria.

OnepupoBaTh  MOHSATUSMH: MHOTOTPAHHMK, BBINYKJIBIA U HEBBITYKJIbII
MHOTOTPAaHHHK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBICE  BHUJbl MHOTOIPAaHHUKOB  (MUpamMuia; Mpu3Ma,
MPSAMOYTOJIBHBIN NapaJlIeNenunesn, Kyo).

KnaccudummpoBarb MHOTOTpaHHHKH, BBIOMpas OCHOBAHUS IS KJIACCU(pUKAIMU
(BBIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKH; MPABUIbLHBIE MHOTOTPAHHUKH, TPSIMbIE U
HAKJIOHHBIE TTPU3MBI, MAPATIICTECTUIICIB).

OrneprpoBaTh NOHATUSMHU: CEKYIIas ITIOCKOCTh, CEUEHHE MHOTOTPaHHUKOB.

OODBICHATH TPUHITUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CtpouTh CceYeHHS] MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBITIOJHATH (BBIHOCHBIC)
TUTOCKHUE YEePTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHUBY.

Pemate 3aaun Ha HAaXOXJICHHE TEOMETPUYECKUX BEIMYMH MO 00pasuaM Wiu
aArOpUTMaM, IPUMEHSISI U3BECTHBIC aHAIUTUYECKUE METO/IbI MIPU PEIICHUN CTaHAapPTHBIX
MaTeMaTUYECKHUX 3a7a4 Ha BEIYMCICHUE PACCTOSIHUN MEXKY ABYMSI TOUKAMH, OT TOUYKHU JI0
MPSIMON, OT TOUKH JO IJIOCKOCTH, MEXKTY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemate 3amauM Ha HAaXO0XXJIEHHE TE€OMETPUYECKUX BEJIMYMH IO 00paslam WiIH
aArOpUTMaM, IPUMEHSISI U3BECTHBIC AHAIUTUYECKUE METO/IbI MIPU PEIICHUN CTaHIaAPTHBIX
MaTeMaTU4YEeCKHX 3aJa4 HAa BBIYMCIIEHUE YIJIOB MEXKIY CKPEIIMBAIOMIUMUCA MPSMBIMU,
MEXKy OpsIMOM U TJIOCKOCTBIO, MEXKIY MJIOCKOCTSAMHU, ABYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IUIONIIAA  TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMuia) ¢ MPUMEHEHHEM (POpMYJI; BBIYHUCIATH COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TT0I0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMH: CUMMETPHS B MPOCTPAHCTBE; LUEHTP, OChb M IIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HHTEPHPETUPOBATH  HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, NPEACTaBICHHYIO Ha 4YepTexax H
pUCYHKaX.

[IpumensaTe Teomerpuueckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKHX 3ajaad,
IpeanoiaraloliuX HECKOJbKO IMIArOB PEIICHMs, €CIU YCJIOBHS MPUMEHEHHUS 3aJlaHbl B
ABHOU opme.

[IpumensTh IIPOCTEUIIINE [pOrpamMMHBIE cpelcTsa 51 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoIUTH TPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE U KHU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUM B UCKYCCTBE.



[IpuMeHATh NOTyYEHHBIE 3HaHUS Ha IPAKTUKE: aHAIIU3UPOBATH PEATIbHBIE CUTYaLIHH
U TPUMEHATh H3YYECHHBIE NOHATHUA B IPOLECCE IOWCKA PEHICHUS MaTEMaTHYECKU
c(hOpMYyTUPOBAHHOW MPOOJIEMbl, MOJCIUPOBATh pealbHblEe CHUTYyallUd Ha S3bIKE
F€OMETPUH, HCCIENOBATh IMOCTPOEHHBIE MOJEIN C HCHOJIb30BAHHEM TI€OMETPUUYECKHUX
NOHATUH M TeOopeM, alrapara ajireOpbl; pelaTh MPAKTUYECKUE 3aJlayH, CBSI3AHHBIC C
HaX0XJIEHUEM T€OMETPUUECKUX BEINYHUH.

11 KITACC

OnepupoBaTh  MOHATHSAMH:  LIUIUHAPUYECKass  TMOBEPXHOCTb,  00Opasyromme
[IIMHAPUYECKON TOBEPXHOCTH; LMJIMHIP; KOHUYECKas IOBEPXHOCTb, 00pa3yromue
KOHMYECKOW TOBEPXHOCTH, KOHYC; chepuyecKasi IOBEPXHOCTb.

Pacno3naBats Tena BpamieHus (LMIMHAP, KOHYC, cdepa U map).

OOBACHATH C1IOCOOBI TIOJYUYEHUS TEJl BpalllEHUsI.

KrnaccudunupoBaTe B3aMMHOE pacnoioKeHUEe CEephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTa; LIapOBOM CII0M, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU
CEKTOp.

Boerancnsate 006EMBI | TIIOMIAAN TOBEPXHOCTEH TET BpaIlleHHs], TEOMETPHUECKUX TET
C IpUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B Cepy 1 OMMCAHHBINA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS.

BbUncnsaTe COOTHOLIEHUS MEXKIy IUIOMAIIMU TIOBEpXHOCTEH U 0ObEMamMu
OJIOOHBIX TEJl.

N306paxaTh u3dyyaemblie GUTypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IIJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ CBEpPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TeJl BpallleHUsI.

W3Bnekatb,  MHTEpPHpPETUPOBATH U MpeoOpa3oBbIBaTh  HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (UTypax, MPEICTAaBICHHYI0O Ha YepTekKax u
PHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B IMPOCTPAHCTBE.

BBIMONMHATE EHCTBUSL CIIOKEHUS BEKTOPOB, BHIYUTAHHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha YHCII0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaaroT.

[IprMeHATh MpaBUIIO NapajuIeNICNUIEAA.

OnepupoBaTh MOHATUSIMU: TEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOTYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yTroJl MEX/1y BEKTOPAMH, CKaJIIPHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIaHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOpPOB M MpPOW3BEACHHE BEKTOpa Ha YHCIO, Yroll MEXIy
BEKTOPaMHU, CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

3aaBaTh IVIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT.



[IpumensTb TeomeTpuyeckue (HakTbl i PEHICHHS CTEPEOMETPHUYECKHX 3ajad,
[IPEANOIAralouX HECKOJIBKO IIAroB PELICHMs], €CIM YCJIOBHs NPUMEHEHHUs 3aJ1aHbl B
SIBHOM (hopme.

Pemate 1mpocrelmme TIeOMETPUYECKHE 3aJadyd  Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3agaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOLICHHWH M HaXOXKICHUE
reOMETPUUYECKUX BEJIMUYUH 10 00pa3naM WIH aJrOpuTMaM, IPUMEHSS U3BECTHBIE METO/IbI
IIPY PELIEHUU CTaHIAPTHBIX MATEMATHYECKUX 3a]1a4.

[IpumensaTh IPOCTENIINE [IpOrpaMMHBIE cpeacrTaa u JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaNUTH TpPUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJAEC U KU3HH,
pacIo3HaBaTh NPOSBICHUE 3AKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATh NOMydYEeHHBIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATh PEAJIBHBIE CUTYalluU
U IPUMEHATH M3YYECHHBIC IIOHATHS B IIPOLECCE IIOMCKA pELIEHHUs MaTEeMAaTU4ECKU
chOpMyJIMPOBAHHON NPOOJIEMBbI, MOJEIUPOBATh pEAlbHbIE CHUTyalldd Ha S3bIKE
F€OMETPUH, MCCIIENOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM TI€OMETPUYECKUX
HNOHATUH M TEOpeM, ammapaTa aiareOpbl; pemarb NPAKTUUECKUE 3aJauyd, CBA3aHHbBIE C
HAXO0KJICHUEM I'€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

n/n NPOrpaMMblI Bcero Kontposnurre o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 B 10 https://urok.1c.ru/
BEACHIE B CTEPEOMETPHIO http://fcior.edu.ru
2 [IpsiMble U MIIOCKOCTHU B HpOCTPaHCTBE. 12 1 https://urok.1c.ru/
[TapayesnbHOCTh NPSIMBIX U INIOCKOCTEN
3 [lepneHAUKyYISIPHOCTD MPSAMBIX U 12 1 https://urok.1c.ru/
IJIOCKOCTEH http://fcior.edu.ru
4 v 10 1 https://urok.1c.ru/
TJIbI MEXKIY IPSIMBIMU U TUIOCKOCTSIMU http:/ffcior edu.ru
5 MHororpaHHUKU 11 1 https://urok.1c.ru/
https://urok.1c.ru/
6 OO6BEMBI MHOTOI'paHHUKOB 9 1 http://fcior.edu.ru
http://www.fipi.ru/
7 IToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI 4 https://urok.1c.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

11 KITIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/n IpOrpaMMBbL Beero KoHTposbHbIe o0pasoBaTe/IbHbIE pecypchbl
padoThI
1 T 12 https://urok.1c.ru/
©J1a BpallieHus http://fcior.edu.ru
2 OO0BEMBI TE 5 1 https://urok.1c.ru/
3 B 10 1 https://urok.1c.ru/
EKTOPBI U KOOPUHATHI B IPOCTPAHCTBE http://fcior.edu.ru
[ToBTOpeHue, 06001IEHNE, https://urok.1c.ru/
4 N 7 1 e

cucTeMaTu3alus 3HaHU! http://fcior.edu.ru
OBIIEE KOJMYECTBO YACOB I10 2 ; https://urok.1c.ru/

[NPOTPAMME

http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

ONeKTpOHHbBIE
pecypesl

OCHOBHBIE MIOHATHS CTEPEOMETPUN: TOUKa,
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuia
1300pa’keHNs Ha PUCYHKAX: U300paxKeHus
IJIOCKOCTEH, MapajlieNIbHbIX IPSIMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka

https://urok.1c.ru/

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
IEpCCCKaromumecs npsaMas U njiI0CKOCTb

http://fcior.edu.ru

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
MEpECCKaAromureCs npsamMas U ImiI0CKOCTb

https://urok.lc.ru/

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe
MHOI'OTPaHHUKOB Ha PUCYHKaX, Ha
IIPOCKLIUOHHBIX YEPTEKAX

http://fcior.edu.ru

HavaneHbie cBeeHus 0 KyOe U mupamuie, ux
pa3BEpTku U Mojenu. CeueHnss MHOTOTPaHHUKOB

https://urok.1c.ru/

HavaneHbie cBeeHus 0 Kyoe U mupamujie, ux
pa3BEpTku U Mojienu. CeueHnss MHOTOTPaHHUKOB

http://fcior.edu.ru

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPECOMCTPUU U
CICOCTBUA N3 HUX

https://urok.1c.ru/

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICOCTBUA N3 HUX

http://fcior.edu.ru

[TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 http://fcior.edu.ru
CJICICTBUS U3 HUX
B3auMHoe pacronoxeHue npsMbIX B

11 MIPOCTPAHCTBE: NEPECEKAIOIIMECS, NTapalICIbHbIE 1 https://urok.1c.ru/
U CKPELIMBAIOLIUECS IPSIMbIE
[MTapannenbHOCTh NPSMBIX M TUIOCKOCTEH B

12 MIPOCTPAHCTBE: MapajuIe/IbHbIC IPSIMBbIC B 1 http://fcior.edu.ru
IPOCTPAHCTBE; NAPAILICIIEHOCTh TPEX MPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpancTse: [lapamienbHoCTh NpsMON 1 1 https://urok.1c.ru/
IJIOCKOCTH

14 VYTubl ¢ COHANpPaBI€eHHBIMU CTOPOHAMU 1 http://fcior.edu.ru

15 Yros Mexay IPsIMBIMU B IIPOCTPAHCTBE 1 https://urok.1c.ru/

16 Yron Mexay npsiIMbIMU B IPOCTPAaHCTBE 1 http://fcior.edu.ru

17 [TapannenbHOCTh TIIOCKOCTEN: MapaiesibHbIe 1 https://urok.Le.ru/
TUIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN 1 http://fcior.edu.ru

19 [Ipocreiimme npocTpaHCTBEHHbIE PUTYPHI HA 1 https://urok.1c.ru/
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumnes

20 [TocTpoeHue ceueHuit 1 http://fcior.edu.ru

21 [TocTpoenue ceueHuii 1 https://urok.1c.ru/
KonrtponsHas padora no teme "[Ipsimblie u

22 IJIOCKOCTH B mpocTpaHcTBe. [lapannenbHoCTh 1 http://fcior.edu.ru
IPSIMBIX U IIJIOCKOCTEN"

23 [leprieHAUKYISAPHOCTH MPSIMOM U MIOCKOCTH: 1 https://urok.Le.ru/
MIEPIIEHANKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [IpsiMble mapaienbHble U MepHeHIUKYISIPHBIE K 1 htp:/ffcior.edu.ru
TUIOCKOCTH

o5 IIpsiMble mapanienbHble U NEPIEHIUKYIISIPHBIE K 1 https://urok.Le.ru/

IIJIOCKOCTH



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U

26 http://fcior.edu.ru
IIJIOCKOCTH

7 [Ipu3Hak nepneHMKyJISpHOCTU PSIMON U https://urok.Lc.ru/
IJIOCKOCTH

28 Teopema o npsMoil nepneHAUKYIIPHON http://fcior.edu.ru
IJIOCKOCTH

29 Teopema o npsAMoil nepneHAUKYIIPHON https://urok.1c.ru/
IJIOCKOCTH
Teopema o npsMoii epreHUKYISIPHON .

30 p p PHCHAIKYILP http://fcior.edu.ru
IJIOCKOCTH
[lepnieHIUKYNSp M HAKIOHHBIE: PACCTOSTHUE OT

31 TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT NMPAMOU 110 https://urok.1c.ru/
IJIOCKOCTH
[lepnieHIUKYIsIp M HAKIIOHHBIE: PACCTOSTHUE OT

32 TOYKH J0 IUIOCKOCTH, PACCTOSTHUE OT NPSAMOU 110 http://fcior.edu.ru
IJI0CKOCTH
[leprnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT

33 TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOU 10 https://urok.1c.ru/
IJI0OCKOCTH

34 KonTponpHas pabota o teme http://fcior.edu.ru
«l[lepneHAUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN» ' T

35 VYTIIBl B IPOCTPAHCTBE: Yroa MEXKAY NPSIMON U https://urok.1c.ru/
IJIOCKOCTBIO

36 i]lr]j-[};l“paHHBH/I YTOJI, TMHEWHBIN Yroi IBYTpaHHOTO http://fcior.edu.ru

37 i]lr]j-[};l“paHHBH/I YTOJI, TMHEWHBIN Yroi IBYTpaHHOTO https://urok.Lc.ru/

38 IlepneHIMKYIApHOCTD MJIOCKOCTEMN: MPU3HAK hitp://fcior.edu.ru
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN - R

39 IlepneHIMKYNSApHOCTD MJIOCKOCTEMN: MPU3HAK httos://urok.1c.ru/

MEPIEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

40

[lepneHuKyISPHOCTD MJIOCKOCTEM: TPU3HAK
MEePIEHIUKYISIPHOCTHU JABYX IJIOCKOCTEM

http://fcior.edu.ru

41

TeopeMa 0 TpEX NepHEHANKYIIApax

https://urok.1c.ru/

42

Teopema o Tpéx nepneHAUKYISIPax

http://fcior.edu.ru

43

TeopeMa 0 TpEX NepHeHANKYIIApax

e

https://urok.1c.ru/

44

KonrponsHas pabora mo remam
"[lepnieHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN" U
"YTribl MEXAY OPSIMBIMU U IJIOCKOCTAMHU"

http://fcior.edu.ru

45

ITonstue MHOTI'OI'paHHHKa, OCHOBHBIC 3JICMCHThI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1 HCBBIITYKJIBIC
MHOI'OI'PaAHHUKH paaBépTKa MHOI'OI'paHHHKa

https://urok.1c.ru/

46

[Ipu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMSA
IPU3MBI; TIpsIMast U HAKJIOHHAsl IPU3MbI; OOKOBast
U IIOJIHASI IOBEPXHOCTh IPHU3MBI

http://fcior.edu.ru

47

[Tapamrenenunen, NpsAMOyTOJIbHBII
NapauIeJIENUIEN U €r0 CBOWCTBA

https://urok.lc.ru/

48

[Inpamupa: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJTHAs
ITOBEPXHOCTh IMUPAMHU/IbI; IPABWIIbHAS U
yCedE€HHas MUpamMuaa

http://fcior.edu.ru

49

[TpaBHIbHBIC MHOTOTPAaHHUKH: TIOHSTHE
MPaBUIBHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
NpU3Ma ¥ IpaBHIbHAs TUPaMUJIA; PABHIbHAS
TpeyrojibHas MUpaMUia U TPaBUIIBHBIA TeTpasp;
Ky0

https://urok.1c.ru/

50

HpelICTaBJ'IeHI/Ie O IMpaBUJIbHBIX MHOI'OI'paHHUKAX:
OKTadp, A0ACKA’ AP U UKOCA3P.

http://fcior.edu.ru

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIBHO TOYKH, IPSIMOM, TUIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPAMUAAX,
napajuieJIenuneaax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX

https://urok.lc.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

Brruncnenme 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa,

52 1 http://fcior.edu.ru
JaroHaJId, YTkl
[Tnomanb 60KOBOM TOBEPXHOCTH | MOJHOM
53 MOBEPXHOCTH HPAMOH IPU3MBL, IUIOLANb 1 https://urok.L.ru/
OCHOBaHUH, TeopeMa 0 OOKOBO MOBEPXHOCTH
MPSAMON MPU3MBbI
[Tnouianb 60KOBOM MOBEPXHOCTU U IOBEPXHOCTH
54 MPaBUIILHON TUPAMHIBI, TEOPEMa O TUIOIIAIH 1 http://fcior.edu.ru
OOKOBOH MTOBEPXHOCTH YCEUEHHOMN MAPaAMUIBI
55 KontposbHas padota o teme "MHOrorpaHHUKH" 1 https://urok.1c.ru/
56 [TonsTre 06 00BEME 1 http://fcior.edu.ru
57 OO0BEM TUPAMHUTBI 1 https://urok.1c.ru/
58 O06BEM TUpPaMKIBI 1 http://fcior.edu.ru
59 O06BEM TUPaMUIBI 1 https://urok.1c.ru/
60 O0BEM TUPAMHUTBI 1 http://fcior.edu.ru
61 O0BEM npu3MBbI 1 https://urok.1c.ru/
62 O0BEM npu3MBbI 1 http://fcior.edu.ru
63 OOBEM TTPU3MBI 1 https://urok.1c.ru/
64 KonTponsHas pa6"0Ta 1o Teme "OO0bEMBI 1 http://fcior.edu.ru
MHOTOTPaHHUKOB
65 HOBTOP@HI/IG, 00o01enne cncheMaTmaum 1 https://urok.Le.ru/
3HaHui. [locTpoeHune ceueHuit B MHOTOTPaHHUKE
[ToBTOpeHmne, 06001IeHNE CCTEMAaTHU3ALINS
66 3HaHUH. Berunciienue paCCTOS\I'HI/II\/'I: MEXIY ABYyMs 1 http://fcior.edu.ru
TOYKAMH, OT TOYKH JIO MPSMO#, OT TOYKH JIO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
[ToBTOpenue, 0600IIEHNEe CUCTEMATH3AITUS
67 3HaHU. Beruncienue 31eMeHTOB 1 https://urok.1c.ru/
MHOTOTPaHHHUKOB: p&0Opa, AMaroHAIH, YTIIbI
68 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS 1 http://fcior.edu.ru

3HaHUH. BeIlUKCIIEHUE YIIIOB: MEXAY



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
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CKPEIIMBAIOIIAMUCS IPSIMBIMU, MEKIY IIPSIMOU U
IIJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

DJIEeKTPOHHbIE
pecypcsbl

Cdepa u map: ueHTp, paanyc, AuameTp; MIomaib
MIOBEPXHOCTH Cephl

https://urok.lc.ru/

B3aumnoe pacronoxxenue chepbl U III0CKOCTH;
KacaTeJbHast INIOCKOCTh K cdepe; mIomanb chepsl

http://fcior.edu.ru

Nzob6paxenue chepsl, mapa Ha miaockocTu. CeueHus
niapa

https://urok.1c.ru/

I_[I/IJ'II/IHI[pI/I‘leCKaSI IOBCPXHOCTD, 06pa3y101u1/Ie
HHJII/IHIIPH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HI/IJII/IH,HpI/I‘IeCKOﬁ IIOBCPXHOCTHU

http://fcior.edu.ru

[{wmHAp: OCHOBaHUS U OOKOBAs IOBEPXHOCTD,
00pa3syromas 1 OCh; MJI0Ma b OOKOBOM M MOJTHOM
MOBEPXHOCTH

https://urok.lc.ru/

M3obpaxenue muinHapa Ha TUIOCKOCTU. Pa3BépTra
munHapa. CeueHus MUIMHAPA (TITIOCKOCTHIO,
napajuieIbHON WK MEePIEHANKYISIPHONW OCH
LHUAJTUHAPA)

http://fcior.edu.ru

Konnueckas moBepxHOCTb, 00pa3yroIine KOHUYECKOn
ITOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

https://urok.lc.ru/

Konyc: ocHOBaHMe 1 BepmIMHa, 00pa3yromas 1 oCh;
IonIa (b 0OKOBOW M MOJHOM MOBEPXHOCTH

http://fcior.edu.ru

VYceu€HHbII KOHYC: 00pa3yrolue 1 BhICOTA,
OCHOBaHMS U OOKOBast MOBEPXHOCTh

https://urok.1c.ru/

10

N300pakenne KoHyca Ha MIOCKOCTH. Pa3BépTka
koHyca. CeueHHs KoHyca (TUIOCKOCTHIO,
napauIeTbHON OCHOBAHUIO, U TIOCKOCTBIO,
MIPOXOJISIIICH Yepe3 BEPIINHY)

http://fcior.edu.ru

11

KomOuHnanwst ten BpameHust 1 MHOTOTPaHHUKOB

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
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https://urok.1c.ru/
https://urok.1c.ru/

MHororpaHHHK, OMUCaHHBIN 0K0JI0 chepsl; chepa,

12 1 http://fcior.edu.ru
BIIMCAHHAsl B MHOTOTPAHHUK WJIM B TEJIO BPALLICHHS
I Suic, . N

13 onsatue 06 06véme. OCHOBHBIE CBOWCTBA 0OBEMOB 1 https://urok. L.ru/
Ten

14 O0BEM uAMHIpa, KOHYCA 1 http://fcior.edu.ru

15 O0BEM 1rapa u wiomaas chepsl 1 https://urok.1c.ru/
[Tono6urie Tena B mpoctpancTBe. COOTHOLICHUS

16 MEXy IUTOIAsIMU IOBEPXHOCTEHN, 00bEMaMU 1 http://fcior.edu.ru
MOAOOHBIX TEN
K " "

17 k OHTpOJII:HaSI”pa60Ta no TemaMm "Tena BpameHus" u 1 https://urok.Le.ru/

O0bembl Ten

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1 http://fcior.edu.ru

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB 1 https://urok.1c.ru/

20 YMHOXEHHE BEKTOpa Ha YHUCIIO 1 http://fcior.edu.ru

21 Paznoxxenne BekTopa 1Mo TpéM HEKOMITJIAHAPHBIM 1 https://urok.Le.ru/
BekTopam. [IpaBuiio mapannenenunena
Pemenue 3a1ay, cBsI3aHHBIX C MPUMEHEHHUEM I .

22 . > a1, o © HPHMCHCHHICM HpaBiLt 1 http://fcior.edu.ru
JIECTBUH C BEKTOpaMH
[TpsMoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.

23 Koopaunats! Bektopa. [IpocTteiiue 3agaun B 1 https://urok.1c.ru/
KOOpAMHATAX

24 VYron mexay Bekropamu. CKaJIipHOE TPOU3BEICHHE 1 hitp://fcior.edu.ru
BEKTOPOB

25 Bpluncienue yrioB MEXAY IPSIMBIMU U INIOCKOCTSIMHU 1 https://urok.1c.ru/

26 KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHNUN 1 http://fcior.edu.ru
reOMEeTPHUECKUX 3a]1a4
K "B

27 OHTpOJIbHAS paboTa 1o TeM?‘ EKTOPBI U 1 https://urok.Le.ru/
KOOPJWHATHI B IIPOCTPAHCTBE
[ToBTOpEeHUEe, 0600IIEHNE U CUCTEMaTH3allvsl 3HAHU.

28 OcHoBHbIE GUTYpPHI, (PaKTHI, TEOPEMBI Kypca 1 http://fcior.edu.ru

IJIAHUMCETPHUN
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[ToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM.

29 OcHoBHBIE HUTYpPHI, (HaKThI, TEOPEMBI Kypca 1 https://urok.1c.ru/
TUTAHUMETPUH

30 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA. 1 htp://fcior.edu.ru
3a1auu IAHUMETPUH U METOJIbI UX PELICHHS

31 [ToBTOpeHue, 0000IICHNE U CUCTeMAaTH3AIHs 3HAHUHA. 1 https://urok. L.ru/
3a1auu IIAHUMETPUH U METOJIbl UX PELICHHS
[ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA.

32 OcHoBHBIE HUTYPHI, (HAKTHI, TEOPEMBI Kypca 1 http://fcior.edu.ru
CTEpEOMETPUH

33 Hrorosast kKoHTpoIbHAs paboTa 1 https://urok.1c.ru/

34 [ToBTOpEeHUE, 0600IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI 1 http://fcior.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISAI YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIeCKOro aHaym3a, reometpus. ['eometpus, 10-
11 knaccel/ Atanacsia JI.C., byry3oB B.®., Kanomues C.b. u npyrue, AkKurionepHoe
obmectBo «M3natenbeTBo «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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