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MHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma ydebHOTO Kypca «I'eomerpus» 6a30BOTO YypoBHS JuIsl oOydarommxcst 10 —
11 kmaccoB pazpabotana Ha ocHOoBe DeepanibHOrO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa
cpeaHero obmero oOpa3oBaHus, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMIA, MPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAIHUINNA POCCHHCKOTO 0Opa3oBaHMs. Peanmm3arusi mporpamMMbl
o0ecrieunBaeT OBJIAJICHHE KITFOUEBBIMA KOMITETCHITUSIMH, COCTABIISIONIMMH OCHOBY JIJISI CAMOPA3BUTHS
¥ HETPEPHIBHOTO 00pa3oBaHUsI, HEIOCTHOCTh OOIMIEKYIBTYPHOTO, JIMYHOCTHOTO W IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca reoMeTpuH Ha YPOBHE CPEHETO 00Iero oopa3oBanus 00yclIoBlIeHa
MPAKTUYECKOH 3HAYMMOCTBIO METANpeMETHBIX M TPEAMETHBIX PE3yIbTaTOB OOyYCHHUsI TEOMETPUHU B
HampaBJICHUHW  JIMYHOCTHOTO  pa3BUTUsA  oOywaroumuxcs, ¢GopMupoBaHUS  (YHKIMOHAIbHOU
MaTeMaTHYeCKON TPAaMOTHOCTH, M3YYEHUS NPYTrUX YYeOHBIX JAUCIUIUINH. Pa3zBuTHe y 00ydaronmxcs
MPAaBUJIBHBIX TPENCTABICHUH O CYIIHOCTH W TPOUCXOXKICHUH T'€OMETPUYECKUX aOCTpakIuii,
COOTHOIIEHUH PEATbHOTO M HJICAIBHOTO, XapaKTepe OTPaKeHHUs] MaTeMaTUYeCKOW HAyKOW SBICHUM U
MPOLIECCOB PEATbHOr0 MHpa, MECT€ TIeOMETpUM B CHCTEME€ HAyK W POJM MaTeMaTH4eCKOro
MOJENUPOBAaHUS B HAayyHOM IIO3HAHMM U B TMpPAKTHUKE CHOCOOCTBYeT (POPMHUPOBAHHIO HAYYHOIO
MHPOBO33PEHHUS YUYalIUXCsA, a TakKe KayecTB MBIILICHUS, HEOOXOOUMBIX [UIsl aJalTaluud B
COBPEMEHHOM OOIIECTRBE.

I'eometpus sBisieTcs oAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpeAHEro oo1ero oopazoBaHus,
Tak Kak o0ecleyuBaeT BO3MOXKHOCTb HW3YYEHHS Kak JUCHUIUIMH  €CTECTBEHHO-HAay4yHOM
HAIpPaBJIEHHOCTH, TaK U TYMaHUTapPHOU.

Jloruueckoe MblluieHUE, (popMupyeMoe MPU HU3YYEHUU OOYYAIOUIUMUCS TMOHSTUHHBIX OCHOB
FEOMETPUH U MOCTPOCHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHM B XOJE PELICHUS TeOMETPUUYECKHX
3a/la4, YMEHHUE BBIJBUTATh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPH PELICHUN
3a/la4 eCTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHue OpHEeHTUPOBATHCS B MPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NesITeNbHOCTH dYenoBeka. OpueHTalus 4eloBeKa BO BpPEMEHU U MPOCTPAHCTBE — HEOOXOIMMOe
YCIOBUE €r0 COLUHUAIBHOTO OBITHS, (OpMa OTPAKEHUS OKPYKAIOIIET0 MHpA, YCIOBHUE YCIEIIHOTO
MO3HAHUSI M aKTHBHOTO MpeoOpa3oBaHus AelcTBUTENbHOCTH. OnepupoBaHuEe MPOCTPAHCTBEHHBIMU
oOpa3amMu OObBEIUHSET pazHble BUAbI Y4eOHON W TPYAOBOH NEATEIBHOCTH, SBISAETCS OJHUM U3
po(hecCHOHABHO BAXKHBIX KauyecTB, MOITOMY aKTyallbHa 3ajada (POPMUPOBAHUS y O0OydarOLIMXCS
MPOCTPAHCTBEHHOTO MBIIIJICHNUS KaK Pa3HOBUIHOCTU OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMIIOHEHTa B IIOJrOTOBKE K MPAKTUYECKOM IeATETbHOCTH [0 MHOT'MM HAIPaBJICHUSM.

Llenb ocBoeHMs mporpamMmbl yueOHoro kypca «l'eomerpus» Ha 06a30BOM ypoBHE OOydeHMs —
oOmeoOpa3oBarenbHOE U OOIIEKYJIBTYpHOE pa3BUTHE oOydaromuxcs depe3 oOecrneueHue
BO3MOKHOCTH MPHUOOPETEHUS] W UCIOJb30BAHUS CHUCTEMAaTHUYECKUX TEOMETPUYECKUX 3HAaHUN U
NEeUCTBUH, creru@UUHBIX T€OMETPUH, BO3MOXHOCTH YCIEIIHOTO IPOJOJDKEHHs 00pa3oBaHus MO
CMELUANBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAHUEM I'€OMETPHUH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IpeJHA3HaueHa Julsd OOydaloIMXcs CpemHei
IIKOJIbl, HE MCIIBITHIBABIINX 3HAYNTENILHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl.
Takum oOpazom, oOyuaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTH4ecKue
YMEHUS, CBSI3aHHBIE CO CHeNM(UKON TeoMEeTpUuM W HEOOXOIUMBIE ISl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb U3Y4YUTh I'€OMETPUIO0 Oojiee INIyOOKO, €CIH B
JTambHEWIIEeM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUYECKHX 3HAaHUSAX B NPO(ECCHOHATBHON
JEATEITbHOCTH.

JloCTIbKeHHe LIe OCBOCHHS TPOTPaMMbI 00€CTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIHX 3a/1a4.
[IproputeTHbIMHU 3a7auaMu OCBOEHHUs Kypca «l'eomerpunm» Ha 0azoBoMm ypoBHe B 10—11 knaccax
SIBIISTFOTCSL:

e (opmupoBaHUE TPEACTABICHUS O TEOMETPUN KaK YaCTH MHUPOBOM KYJIBTYpPHl U OCO3HaHHE €&
B3aMMOCBSI3HU C OKPYKAIOIIUM MUPOM;

e (opmupoBaHWE TPEICTABICHUS O MHOTOTPAaHHHMKAaX W TeJaX BpAIICHUS KaK O BaXHEHUIIMX
MaTeMaTHYECKUX MOJIENSAX, TMO3BOJISIOMIMX OINMCHIBATH W HM3y4aTh Pa3HBIC SBJICHUS OKPYKAIOIIETro
MUpa;

e (QopmupoBaHHWE YMEHHsS pAaCIO3HABATh Ha YEpPTEXKaxX, MOJENAX M B peaJbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPAIICHUS;

e OBJIAJICHUE METOJAaMH DPEIICHHUS 33a7ad Ha MOCTPOCHHS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (QopmupoBaHWE yMEHHUS ONEPHUPOBATh OCHOBHHIMU TOHSTHSAMH O MHOTOTPAaHHUKax M Telax
BpaIleHNs 1 X OCHOBHBIMH CBOWCTBaMU;

e OBJIAJICHUE QITOPUTMAaMH pEIICHUS OCHOBHBIX THUIOB 3ama4; (OopMHpOBaHWE YMEHUS
IPOBOANTH HECJIOKHBIC JTOKA3aTeIbHBIC PACCY)KICHUS B XOJIE PEIICHUS CTEPEOMETPHUCCKHX 3a7ad U
3a71a4 ¢ MPAKTUYECKUM COJICPKAHUEM;

e pPa3BUTHE HMHTEJUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydJaromuxcs, MO3HABATEIbHOM
aKTHBHOCTH, UCCIIEJOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e (dopmupoBanne (QyHKIMOHANBHOW TPAMOTHOCTH, pPENCBAHTHOH TEOMETPHM: yMEHHE
pacno3HaBaTh MPOSBICHUS TEOMETPUUCCKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasbHbBIX
’KM3HEHHBIX CUTYalUsAX M MPU U3yYEHUH APYIHX Y4eOHBIX IPEAMETOB, MPOSBICHHUS 3aBUCHMOCTEH U
3aKOHOMEpHOCTEH, GOPMYINPOBATh UX HA S3bIKE TEOMETPHH M CO3/1aBaTh I€OMETPUYECKUE MOJEIH,
INPUMEHATh OCBOCHHBIA T'€OMETPHUYCCKUI anmapar Uil pelieHHs MPaKTHKO-OPUEHTUPOBAHHBIX 3a/1ad,
HMHTEPIIPETUPOBATH U OLICHUBATH MOJIYYCHHBIEC PE3yIbTaTHI.

OTnuuuTenbHOW OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUU B
Hayalle ero M3y4eHHs 3a/ad, pelacMblX Ha ypOBHE WHTYMTHUBHOTO IIO3HAHUS, W OIpPEICIEHHBIM
o0Opa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BHTHIO JIOTHYECKOTO H
IPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIINPYET MPOTEKaHHE HHTYHTUBHBIX IPOLIECCOB, MOTHBUPYET K
JajbHEHIIEMY U3YYEHHIO MTPEaAMETA.

[lpeamoutenne OTHA€TCs  HAMIAJHO-KOHCTPYKTHBHOMY  METOXy OOy4deHus, TO  ecTb
TEOpEeTHUYECKHE 3HAaHUS MMEIOT B CBOGM OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTHUECKOM
NeATeNbHOCTH. Pa3BUTHE NMPOCTPaHCTBEHHBIX IMPEACTABICHUM Yy YdJalUXCsl B Kypce CTEpeOMEeTpuu
MPOBOJUTCS 3a CYET pelleHus 3aJad Ha CO3JaHHMe IPOCTPAHCTBEHHBIX 00pa3oB M 3ajady Ha
ONEpHPOBAHUE TPOCTPAHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a MNPOBOJUTCS C ONOpPOH Ha
HarjsIHOCTh, @ ONEPUPOBAHUE OOpPa30M — B YCIOBMSIX OTBJICUEHHUS OT HArJISTHOCTH, MBICIEHHOTO
M3MEHEHHMSI €r0 UCXOHOTO COAEPIKaHUsl.

OcHoBHBIE coziepKaTenbHbIe TUHUU Kypca «'eomerpun» B 10—11 kinaccax: «MHOTOTpaHHUKIY,
«[IpsiMble W TIOCKOCTH B mpocTpaHcTBe», «Tema BpameHus», «BekTopbl W KOOpAMHATHI B



npocTpaHcTBe». DOpMHUpOBaHHME JIOTMYECKMX  YMEHHH  pachpeiensiercs He  TOJBKO 110
coJiepKaTeIbHBIM JIMHUSAM, HO | 10 TOJaM 00y4eHHs Ha YPOBHE CpeIHEro 001iero oopa3oBaHusl.

Conepxxanue o0Opa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pE3YJIbTaTaM OCBOEHHs paboueit
POrpaMMBbl, pachpefeiCHHbIM IO ToAaM OOy4YeHHs, CTPYKTYPHPOBAHO TAaKHM O0pa3oM, YTOOBI
OBJIAICHUC TCOMCTPUUYCCKMMU TMOHATUAMHU W HABbIKAMHU OCYIICCTBJIAJIOCH IIOCICAOBATCIBHO U
moCTynarejibHO, C CO6JIIOI{CHI/I€M IMpuHOUIIa MPpEeCMCTBCHHOCTH, yTOOBI HOBBIC 3HAHUS BKIIIOYAINChH B
oOIIyI0 CHCTEMY r€OMETPHUYECKHIX MPEJCTABICHU 00YJaOUINXC s, paciupsist U yriyomsst e€, oOpasys
IMPOYHBIC MHOKCCTBCHHBIC CBSA3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha wusydyenue reomerpum oTBoaMTCS 2 yaca B Henmento B 10 kimacce m 1 ywac B Hememo B 11
KJIacce, BCETo 3a JiBa rojia ooydenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MpocTpaHcTBo. llonsTue 00
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapajlIeibHbIE H
CKpenuBaromuecs npsamMele. [lapamiensHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlleIbHbIE
MpsIMbIE B MPOCTPAHCTBE; MApaJUIEIIBHOCTh TPEX NPSIMBIX; NApAJIIEIBHOCTh NMPAMONM U IUIOCKOCTH.
VYrubl ¢ COHaNpaBIE€HHBIMU CTOPOHAMHU; YroJl MEXIy NpSIMbIMH B mpocTpaHcTBe. [lapamienbHOCTb
IJIOCKOCTE: mMapajUlelibHble IIJIOCKOCTH; CBOWCTBA MapajUieNbHbIX IUIockocTel. [Ipocreitme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA TIIOCKOCTH: TETpa’ap, KyO, mapajuiesenunea; NOCTPOCHHE CeUeHUH.

[lepneHuKyISIpHOCTh NPSAMOM U IJIOCKOCTH: NEPIEHIUKYISPHBIE INPSMbIE B MPOCTPAHCTBE,
MpsIMbIE NTapaJlJIebHbIE U EPIEHIUKYIISIPHBIE K ITIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH MPSMOU U
IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYISPHON IIOCKOCTU. YTIIbI B MIPOCTPAHCTBE: YTOJ MEXKIY
NPSAMON M TUIOCKOCTBIO; ABYTPAHHBIN YroJ, JIMHEHHBIA yroja AByrpaHHoro yria. [leprnieHaukyisip u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTh. llepneHIuKyaspHOCTh IUIOCKOCTEH: MpPHU3HAK MEPHEHAUKYISPHOCTH JBYX
mrockocreit. Teopema 0 TpEX NEpPIECHAUKYIIAPAX.

MHoOrorpaHHuKHu

[loHdATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE W HEBBITYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. llpusma: N-yrosbHas npus3ma; I'paHM U OCHOBAHUS
MPU3MBI; MIpsIMasi U HAKJIOHHAs MPU3MbL; OOKOBas M MOJHAsA MOBEPXHOCTH npuiMebl. [lapannenenunen,
MPSIMOYTOJIbHBIM TMapajiesenunes U ero cpoicrBa. Ilupammpa: N-yronpHas nupamuga, TpaHd U
OCHOBaHWE MUPAMUJbI; OOKOBash W TMOJIHAS TOBEPXHOCTh MUPAMHJbI; MpaBUIbHAS W yCEYEHHAsS
nUpaMuia. IJIEMEHThI MPU3Mbl U NUpaMubl. [IpaBUiIbHbIE MHOTOTPAHHUKH: MOHSTHE MPAaBUIBLHOTO
MHOTOTpaHHUKA; NMPaBUJIbHAS MpU3Ma U MpaBUJIbHAS NMpaMU/a; IpaBUIbHAS TPEYrojbHas nupamuaa
U MpaBUJIBHBIN TeTpadap; KyO. [IpeacraBnenue o mpaBHIbHBIX MHOTOTPAHHUKAX: OKTadap, JOJAEKa AP
u uxkocadp. CedeHust TPU3MbI U TUPAMHUIBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETpHUH B MUpaMUJax, napauieiaenuneaax, NpaBuiIbHbIX MHOIOTpaHHUKAX.



Brrurcnenue 3JeMEHTOB MHOTOTPAaHHHWKOB: pE&Opa, muaroHanu, yriel. [lmomans OoxoBOH
MMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, TUIOIIAIL OCHOBAHUI, TeopeMa O OOKOBOM
MOBEPXHOCTU TpsMOW mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOMN
MUpaMUJIbl, TEOpeMa O IUIomaaM yceu€éHHOM nupamuabl. [lousrtue 06 o6béme. OOBEM MUpPAMUIBI,
MIPU3MBI.

[Tono6HbIe Tena B nmpocTpancTBe. COOTHOMICHUS MEXTY TUTOMIAISIMH TIOBEPXHOCTEH, 00bEMaMu
10IOOHBIX TEJI.

11 KJIACC

Tena Bpamenust

[unmmaapudeckass  MOBEPXHOCTh, OOpa3ylomue  NUIMHIPUYECKOH  IMOBEPXHOCTH,  OCh
WIMHAPUIECKOH moBepxHOCTH. LlumiHIp: ocHOBaHMS W OOKOBasi MOBEPXHOCTH, 0Opa3yromas u 0och;
TUTOIIA b OOKOBOH M MIOJTHOM MOBEPXHOCTH.

Konunueckass MOBEpXHOCTb, 0Opa3yrollie KOHWYECKOW TIOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOH moBepxHOcTH. KOHyC: OcHOBaHME M BepUIMHA, 00pa3yomas U 0Ch; TUIOMAAb OOKOBOW U
MOJTHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOOpa3yloliue W BBICOTA; OCHOBAHHS U OOKOBas
MTOBEPXHOCTb.

Cbhepa w mmap: TeHTp, paawyc, AWAMETp; IUIOMIaah MOBEPXHOCTH cdeprl. B3ammuoe
pacnojiokeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

N300pakeHue Ten BpaleHust Ha TII0CKOCTH. Pa3BépTka IITMHIpa U KOHYCa.

KomOnHanmm Ten BpalieHus: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH OKOJIO CQepsl;
cdepa, BMcaHHAasi B MHOTOTPaHHUK, UJTH TEJIO BPAILlEHHUS.

[Tonsarue 06 o6vEMe. OCHOBHBIE CBOICTBA 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOJILHOTO
napajuiefenumnena u cieactsus u3 He€. O0bEM HWIMHIpa, KoHyca. OO0BEM MIapa U MIomaab CPepsl.

[Tonpo6Hble Tena B mpocTpancTBe. COOTHOLIEHHUS MEXY IUIOLIAAIMU OBEPXHOCTEH, 00BEMaMu
MOI0OHBIX TEI.

Ceuenust uIMHApa (MapajuIebHO U MEPIIEHIUKYISIPHO OCH), CEYeHHs KOHYyca (TMapajienbHOe
OCHOBAHUIO U MPOXOJsIIliee Yepe3 BEPILUHY), CeUeHHUs I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha miockoctu u B mpoctpaHcTBe. CllO)KEHHWE M BBIUMTAHUE BEKTOPOB. YMHOXKEHUE
BeKTOpa Ha uwucio. Pasznoxenume Bekropa Mo TpEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio
napajuienenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM IMPaBUJ JCUCTBUN C BEKTOPAMHU.
[IpssmoyromnbpHas cucrema KoOpAMHAT B npocTpaHcTBe. Koopaunatel BekTopa. [Ipocreiiiue 3anaun B
KoOpJIuHaTaX. Yroll MexXay Bekropamu. CKansipHOe MpOU3BEICHHE BEKTOPOB. BhluucieHue yrios
MEXAY MPSAMBIMU M TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MPU PEIICHUH T'e€OMETPUUYECKUX
3a/ad.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE PE3ylbTaThl OCBOCHHUS MPOTrpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON MOZUIIUU 00YUAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
qJIeHa POCCHIMCKOrO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYEeCKHX OCHOBaX (PYHKIIMOHWUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCH U TIp.),
YMEHHEM B3aWMOJICHCTBOBATh C COIMATBHBIMH HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIUSIMU H
Ha3HAYCHHUECM.

IMaTpuoTHYecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)IaHCKOH HACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCHICKOM MaT€MAaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHHSM POCCUUCKHX
MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX TIOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, ’TUYECKOTO MOBEAEHHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHU HAyKU U
JESITETHHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHNUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas 3CTETHKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKJACHHI; BOCIPUUMYUBOCTHIO K MaTEMaTHYECKUM acHeKTaM
Pa3IMYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIHUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTEeMAaTUUECKHE 3HAHHUS B WHTEPECax 3J0POBOTO H
Oe3omacHOTO 00pa3a KW3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHE,
cOalaHCUPOBAHHBIA PEXXUM 3aHITHH W OT/AbIXA, perysipHas (pu3nyeckas aKkTUBHOCTB); PU3UUECKOTO
COBEPIICHCTBOBAHMS, ITPU 3AHATUSX CIIOPTUBHO-030POBUTEIBHOM JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHUEM LIEHHOCTH TPYAOJIO0HS; UHTEPECOM K Pa3InyHbIM cepam
poheCCHOHANBHOM NIEATEILHOCTH, CBS3aHHBIM C MAaTEMaTUKOM M €€ NPUIOKCHHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuu U peanu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHHM MPAKTUYECKHX 3a]ay
MaTeMaTU4YeCKON HaIpaBJICHHOCTH.

IK0JIOrHYecKoe BOCINTAHHE:

c(OPMUPOBAHHOCTBIO ~ AKOJIOTMYECKON  KyJIbTYphl, MOHHUMAHHUEM BIUSHUS  COIMAIILHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIBHOW Cpeabl, OCO3HAHHEM
rII00aTBPHOTO XapakTepa SKOJOTHYECKHX MpoOsieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHMI AJIS pelieHus 3a7ad B 00JaCTH OKpYyKarollel cpebl, IITAaHUPOBAHUSI TIOCTYIIKOB U OIIEHKH UX
BO3MOYKHBIX IOCJIEICTBUI JIJIs1 OKPYKAIOLLEH CPEIbI.

I{eHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPaKTUKW, MOHMMAaHUEM MaTeMaTH4YeCKOW HayK Kak cepbl 4eI0oBeUeCKOn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYUMOCTH I Pa3BUTHS LIMBUIIM3ALUU; OBJIAJICHUEM S3BIKOM
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MaTeMAaTUKX ¥ MaTEMaTU4YeCKOM KyJbTypOM KaK CpEeACTBOM IIO3HAaHUSA MHUPA; TOTOBHOCTBIO
OCYLIECTBJIATH IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD HHIUBUYAJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yabTaThl OCBOSHHS IPOrpaMMbI ydeOHOro mpeamera «Maremarukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PE2YIAMUSHBIMU OCUCEUIMU.

1) Vhusepcanvhvlie no3nasamenvHwvle Oelicmeus, obecneuusaiom @opmuposanue 0a306bix
KOCHUMUBHBIX NPOYECco8 o00yuanuuxcs (0ceoeHue Mmemooos NO3HAHUSL OKPYHCAIOULe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuetr).

Ba3oBble jornueckue aecTBus:

e BBISIBIIATh U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHYECKUX 00OBEKTOB, TIOHITHH,
OTHONIICHWA MEXKIY TMOHATUSAMHU; (OPMYIUPOBATH OMpEICICHUS TIOHATHUN; yCTaHABJIMBAThH
CYIIIECTBCHHBI MPHU3HAK KJIACCU(PUKAIINN, OCHOBAaHUS JUIsi OOOOIICHHWS W CpaBHEHUS, KPUTCPUU
MIPOBOJMMOTO aHAJIN3a;

e BOCIIPHHUMATH, (OPMYIUPOBaTh W MPEOOPA30BBIBATH CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC W OOIIHE; YCIOBHBIC,

¢ BBISIBJIAITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHUBOpedHs B (Dakrax,
JAHHBIX, HAOMIOJACHHUSIX M YTBEPKACHUSX; MPeJyIaraTh KPUTSPUH TS BISIBIICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUNI;

e JICNIATh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JCIYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

e IPOBOJIUTH CaAMOCTOSITENILHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX YTBEPXKIEHUH (IpsiMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; 000CHOBHIBATH
cOOCTBEHHBIE CYXICHHS 1 BHIBObI;

e BRIOMpATh CMOco0 pemieHnus y4eOHOW 3amavn (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

e ICIIOJIb30BAaTh BOIPOCHI KaK HCCIIEOBATENbCKUNA WHCTPYMEHT IMO3HaHUSA; (HOPMYIUPOBAThH
BONPOCHL, (UKCHUPYIOLIME MPOTUBOpEYHE, MpodiieMy, yCTaHaBIUBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;

¢ IPOBOJIUTH ~ CAMOCTOSATENIbHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT,  HCCIIEeOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyeckoro OObeKTa, SBJICHUS, MPOIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

e CaMOCTOATENBHO (popMynupoBaTh 00O0OIIEHHS U BBIBOABI IO pe3yiabTaTaMm MNPOBEAEHHOTO
HaOIOJICHUS, UCCIEOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yNIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

e IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIlECcca, a TAKXKE BBIABUTaTh MPEINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ unopmanueii:

e BBIABIIATH JAePUINTHI MH(OPMAILIUU, JAHHBIX, HEOOXOJIMMBIX AN OTBETA HAa BOMPOC M IS
pelIeHus 3a/1a4H;

e BBIOMpaTh  WMHGOPMALIMIO W3  HMCTOYHUKOB  PA3MYHbIX  THUIOB,  aHAJIM3UPOBATH,
CUCTeMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUIOB U (OPM MPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(OPMAIMIO, MPEACTABIATh €€ B Pa3sNU4HBIX (opMax, HILTIOCTPUPOBATH
rpaduyuecky;



e OIICHUBATH HAJEKHOCTH HH(POPMAITUH 110 CAMOCTOSATENIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvlie KOMMYHUKAMUGHbBlE OeliCcmsus, 00ecneyusarom coopmupo8aHHoCms
COYUANLHBIX HABLIKOS 00YYAIOUUXCSL.

OO0wmenne:

e BOCIIPMHUMATh M (HOPMYIHpPOBATh CYXICHHS B COOTBETCTBUM C YCIOBUSMH H UEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIP&KATh CBOIO TOYKY 3PCHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PELIeHUs 3aJjaul, KOMMEHTHUPOBATh MMOTY4YEHHbBIN PE3yibTarT;

eB X0JI¢ OOCYXIEHHs 3aJaBaTh BOIMPOCHI MO CYyIIECTBY OOCYXIaeMOW TEMBbI, IMPOOIEMBI,
pelaeMoil 3a7auyd, BBICKA3bIBATh WJAEH, HAlIEJIEHHbIE HA IOMCK PELIEHHUS; COIOCTABIATH CBOU
CYXJCHUS C CYXKACHMSIMH JIpPYrUX Y4YaCTHMKOB JHajiora, OOHapyXHBaThb pa3jMuu€ U CXOJICTBO
MIO3UIIMIA; B KOPPEKTHOU popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

e IPE/ICTABIIATh PE3yJbTaThl pELIEHUS 3aJaud, OHKCIEPUMEHTa, HCCIEJOBaHUs, IPOEKTa,;
CaMOCTOSITEJIbHO BbIOMpaATh (OpMaT BBICTYIUIEHUS C y4€TOM 3a/ad Mpe3eHTallud U O0COOEHHOCTEH
ayJIUTOpUH.

CoTpyaHunuectBo:

e IOHUMaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M HMHIUBUAYaIbHOW pabOTHl MpH
pelIeHny y4eOHbIX 3aJay; MPUHUMATh 1[e1b COBMECTHOM /eATeNbHOCTH, IUIAHUPOBATh OPraHU3alIUI0
COBMECTHOM palOThI, paclpesiessaTh BUABI padoT, JOroBapuBaThes, OOCYKAAaTh MPOIECC U PE3yabTaT
paboThI; 06001IaTh MHEHUST HECKOJBKHX JTFOJICH;

e y4acTBOBAaTh B TPYIIOBBIX (GopMax paboTel (0OCYXkAE€HHUS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U HHBIE); BBINOJHITH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACUCTBHS C JPYTUMU
YJleHaMUd KOMaH/bl; OLIEHMBATh KAauyeCTBO CBOEro BKJaJa B OOWIMH MPOAYKT IO KPUTEPUSIM,
c(pOpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

3) Vuusepcanvhvie pezynamuenvie Oeticmgus, obecneuusarom @GOoOpMUPOBAHUe CMbICLOBLIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

e COCTaBJIATh IUIAH, AITOPUTM PEILEHHs 3a/1a4, BBIOUPATh CIIOCO0 peleHHs ¢ y4ETOM
UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATh
BapHUaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb:

e BJIaJICTh HABBIKAMU II03HABATEJILHOW peekcuM Kak OCO3HAHMS COBEPILAEMBIX JEHCTBUH U
MBICIIMTEIbHBIX IPOLECCOB, UX PE3yJAbTaTOB; BIaJeTh CHOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTara pelieHusl MaTeMaTUYeCcKoH 3a1a4H;

e [IPEIBUAETh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIpU pEIIEHUM 3aJayd, BHOCUTh
KOPPEKTHBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HANWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHE PE3YJIbTaTa LEJIN U YCIOBUSAM, OOBSICHITH NPUYMHBI TOCTHXKEHUS WU
HEIOCTHXKEHHS pe3yJbTaTOB JAEATENbHOCTH, HaXOJUTh OUIMOKY, JaBaTh OLEHKY HPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, ITpAMas, IIOCKOCTb.
HpI/IMeHﬂTB AKCUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX MIPU PCIICHUHU I'COMCTPUYCCKUX 3a/1aY.
OHepI/IpOBaTB NMOHATUAMU: MAPAJUICIIBHOCTL U ICPIICHAUKYIISIPHOCTD IMMPAMbBIX U IUIOCKOCTEH.



KnaccugumnuposaTs B3auMHOE PacIioOKEHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JBYIPAaHHBIA Yroj, TpaHH JBYIPaHHOTO yria, pedbpo ABYrpaHHOTO
yIJIa; JIMHEMHBIN YTrOJl ABYTPAHHOTO yIia; rpagycHas Mepa IBYrpaHHOIO YIJia.

OnepupoBaTb MNOHATUAMU: MHOTOIPAHHUK, BBIIYKJIBIA W HEBBINYKIBII MHOTOTPAHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHABI MHOTOTPAHHUKOB (IIMpaMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpPAs OCHOBAHUS Ui KJIACCH(PUKAIUU (BBITYKIIBIC H
HEBBINYKJIblE MHOTOTPAHHUKHU; IPaBUJIbHbIE MHOIOTPAaHHUKH; MpPsIMblE M HAKIOHHbBIE IPU3MBI,
napajuieIenune/ibl).

OnepupoBaTh NOHATUAMU: CEKyIIas NIOCKOCTb, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIEIOB.

Crpouthb ceueHUs MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3a7aum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH 1O oOpaslam WId alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAJTMTUYECKUE METO/IbI TIPH PELIEHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSIHUA MEXAY ABYMS TOYKaMH, OT TOYKH 0 HPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS TPSIMbIMU.

Pemarp 3agaum Ha HaX0XJAEHHWE TEOMETPUYECKUX BEJIMYMH MO oOpaslaMm WIN alropuTMam,
MIPUMEHSISI U3BECTHBIE AaHAJTMTUYECKUE METO/IbI MPU PEILIEHUH CTaHAAPTHBIX MaTeMaTUYEeCKUX 3a/1a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSAMBIMU, MEXAY HPSIMOW U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, NHpamMKia) C
IpUMEHEHHEM (OpMYIT; BBIYMCIATh COOTHOIIEHUS MEXIY IUIOINAISIMHM IMOBEPXHOCTEH, 00bEMamMu
110I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHU;
LEHTP, OCh U IUNIOCKOCTb CUMMETPUH (PUTYPBI.

W3Bnekatb, npeoOpa3oBbIBaTh M HWHTEPHPETHPOBATH HMH(OPMAIMI0 O HPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, NpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensTe  reomerpuyeckue  (akThl Uil PEUIEHUA  CTEPEOMETPUYECKMX  3ajad,
IIPEINOJararIliX HECKOJIbKO IaroB peleHus, €ClId YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHnsTH NpocTeiiine NporpaMMHbIe CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3aaY.

[IpuBoAUTH MpHUMEPHI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH, paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJIydeHHBIE 3HAHMS Ha IpPaKTHKE: aHAJU3UPOBaTh peajibHble CUTYyallUd MU
IPUMEHATh U3yYEHHBIE TOHATHUS B MPOLECCE MOMCKA PEIIeHUsT MaTeMaTu4ecku chopMyaupoBaHHON
po0OseMBbl, MOJIEIUPOBATh peallbHble CUTYallMM Ha SI3bIKE T'€OMETPHUHU, MCCIIENOBATH MOCTPOEHHBIE
MOJIEIM C UCIOJIb30BAaHUEM TI'€OMETPHUYECKMX TMOHATHA M TeopeM, ammapara aiaredphl; perarb
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEINYNH.

11 KJIACC

OmnepupoBaTh NOHATHAMM: IMJIUHAPUYECKas IMOBEPXHOCTb, 0Opa3yroliue IMINHAPHUUECKOM
MOBEPXHOCTH; HMJIMHJP; KOHMYECKasi TTOBEPXHOCTh, 00pa3yronue KOHMUECKON MOBEPXHOCTH, KOHYC;
cepuueckas HOBEpXHOCTb.

Pacnio3HaBats Tena BpaieHus (LIUIMHAP, KOHYC, chepa u map).



OOBACHATH CIIOCOOBI MOJTYYESHHUS TNl BPALLICHHSL.

KnaccugummpoBaTs B3auMHOE pacloyioxkeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTAa, BBICOTA CEIMEHTA;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI M IUIOIIATN TOBEPXHOCTEH TN BpAIICHHS, T'C€OMETPHUUYECKUX TEl C
MIPUMEHEHUEM POPMYIIL.

OmnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHHK, BIMCAHHBIA B cepy M OMUCAHHBIA OKOJO cheps;
cdepa, BiMCaHHAsi B MHOTOTPaHHUK HMJIH TEJIO BPAIICHUSI.

BbIUuciaTh COOTHOMIEHHSI MEXK Ty TUIOIIA/SIMH MTOBEPXHOCTEH 1 00BEMaMU TOAOOHBIX TEIl.

W3o0pakaTte u3ydaemble (QUTYpHl OT pPyKH M C TIPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYpP: BUL
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekarb, WHTEPIpPETHpPOBaTH U MPEOOpPa3OBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInosHATE AEMCTBHS CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00Ja1ato0T.

[IpuMeHATH MpaBWIIO NapATIENICTIUIIEAA.

OnepupoBaTh MOHATHSAMH: JI€KapTOBbI KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, Yroj MEXIY BEKTOPAMH, CKAISIPHOE IMPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxomute cyMMy BEKTOPOB M INPOM3BEACHHE BEKTOpa Ha YHCIO, YrOJ MEXIYy BEKTOpamH,
CKaJISIPHOE IIPOU3BEICHUE, PACKIIABIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTs  reoMmerpuyeckue  (akThl Ui PEUIEHHA  CTEPEOMETPUYECKMX  3a/ad,
IIPEINOoJararIiiX HECKOJIBKO 1I1ar0B PEeIIeHUs, €ClIM YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOHM Qopme.

Pemate mnpocreimme reoMeTpuyecKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/a.

Pemare 3agaum Ha [I0Ka3aTeNnbCTBO MATEMAaTHMYECKUX OTHOIICHUHM M HAXOXKICHHE
IeOMETPUYECKUX BEJIUYMH 10 o0pa3laM WIM aJIrOpuTMaM, IPUMEHsSS U3BECTHBIE METOJbl IpHU
PEILIEHNN CTaHAAPTHBIX MaTEMaTUYECKUX 3aa4.

IIpuMeHATs MpoCTENHIINE IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a1au.

[IpuBoUTE NpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATh MNONMyYEHHBIE 3HAHMS Ha IPAKTHKE: AHAJIM3UPOBATh peEajbHbIE CUTyallUM U
IPUMEHATh U3yYEHHBIE TMOHATHUS B MPOLECCE MOMCKA PEIIeHUsT MaTeMaTu4ecku chopMyaupoBaHHON
npoOseMbl, MOJIEIUPOBATh peallbHble CUTYallMM Ha sI3bIKE T'€OMETPHUH, HUCCIEOBATh MOCTPOECHHBIE
MOJIEIM C UCIOJIb30BAHUEM T€OMETPHUECKUX IOHATHM M TeopeM, ammapara airedpbl; pemarh
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I'€OMETPUUECKUX BEIUYNH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO Yacos 3
Nen/m | HaummeHoBaHMe pa3/iejiOB U TeM MPOTrPaMMblI Kontp Ipakr ACKTPOHHLIC (LHPPOBLIC)
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 IlepneHIUKYIAPHOCTD OPSAMBIX U IJIIOCKOCTEH 12 bubmorera [JOK
PHCHIHKY AP p https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 v 10 1
TJTBI MEKTY TIPSIMBIMH U TUTOCKOCTSIMH htts://m.edso0.ru/1c209e37
bu6moreka [IOK
> MeororpanHuiH 11 1 https://m.edso0.ru/1c209e37
N bu6moreka [IOK
6 OOBEMbI MHOTOTPAHKHKOR o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 ft?[i?;;f;(;ggllic 209637
OBLHIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (I (POBbIE)

Ne i/ Konrpoabunie | IpakTudeckue | 00pa3oBaTejbHbIE PeCypPChI
NPOrpaMMbl Bcero
padoTsbI padoThI
Tena Bpaiienus 12 Bubmrotexa LIOK
https://m.edsoo.ru/1c209e37
. bubnuotexa [JOK
OObemt e > 1 https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 brbmiorexa LIOK
https://m.edsoo.ru/1c209e37
[ToBTOpeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
CHCTEMATH3AIMS 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe M (poBbIe
Tema ypoka Kontp IIpakr
n/n Bcero H3yuyeHusi | o0pa3zoBaTesibHbIE PeCYpPChI
padorel | padoThI
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, PsMasi,
IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuiia n3o0paxxenus
. bubnuotexa [JOK
1 Ha PUCYHKaX: H300paKE€HHU IIOCKOCTEM, 1
https://m.edsoo.ru/aecc77cd
MapajuIebHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
5 [TonsTusa: nepecekaronyecs MIOCKOCTH, 1 bu6moreka [IOK
IepeCceKaroInecs npsmas U I0CKOCTh https://m.edso0.ru/2d8a9c99
3 [TonsTus: nepecekaronyecs MIOCKOCTH, 1 bu6moreka [IOK
IepeCEeKaroInecs npsmas U IN0CKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOTOTpaHHUKaMH, U300paxeHue
4 MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 bubamorera LOK
P pHCyHiax, P https://m.edsoo.ru/a63959d
yepTexax
5 HauanpHbie cBeieHNS 0 KyOe ¥ TUpaMHe, UX 1 bubnuorexa [JOK
pa3BEépTKHU U Mojieiu. CedeHusi MHOTOTPaHHUKOB https://m.edso0.ru/b30dff38
6 HauanpHbie cBeieHHS 0 KyOe ¥ TUpaMHe, UX 1 bubnuorexa [JOK
pa3BEépTKU 1 MoJieu. CedeHusi MHOTOTPaHHUKOB https://m.edso0.ru/3d8ffd32
[TonsiTHe 06 aKCMOMaTUYECKOM MOCTPOCHUU
7 CTepEOMETPUHU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS 1 Bubmmorexa LIOK
P puH: P P https://m.edsoo.ru/Occ5c4fe
W3 HUX
[TonsiTHe 06 aKCMOMaTUYECKOM MOCTPOCHUU
8 CTepEOMETPUHU: AKCHOMBI CTEPEOMETPUU U CIIEACTBUS 1 bubmmorexa [JOK
P put: P P https://m.eds00.ru/239c8ch4
W3 HUX
9 [TonsiTHe 06 aKCHOMAaTUYECKOM MTOCTPOCHUU 1 bubnmnoreka [JOK

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUHU U CIICACTBUA

https://m.edso0.ru/65c6b106
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U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bubnuoreka [IOK

10 :
CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U CIICICTBUS httos://m.edsoo.ru/258fc245
U3 HUX
B3aumHOe pacrosoxeHne MpsiMbIX B IIPOCTPAHCTBE:
11 IIEepECEKAIOIINECs, ITapalIeIbHbIE U bubnmorexa LOK
P B > 11ap https://m.edso0.ru/1a2520f6
CKPEIIHBAIOIINAECS TIPSIMBIS
[TapamiensHOCTh MPSAMBIX U TNIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajuieiibHbIE IPIMBIE B bubnmorexa LOK
poctp -+ ap PAM https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MaPAIUICITLHOCT TPEX MPSIMBIX
[TapamiensHOCTh MPSAMBIX M TNIOCKOCTEH B
13 npocrtpanctse: [lapauiebHOCTh OPAMOI U bubmmorexa TTOK
poctp - AP p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 V1Bl ¢ COHAPAaBIEHHBIMA CTOPOHAMHU bubmmorexa TTOK
p p https://m.edsoo.ru/9f4071b9
15 V1o MeX Iy NPSAMBIMUA B IIPOCTPAHCTBE bubmmorexa [OK
Ay ip poctp https://m.edsoo.ru/fe733862
16 Vroi Mex Iy NPAMBIMUA B IIPOCTPAHCTBE bubmmorexa LOK
Ay ip pocIp https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: MapalyIeIbHbIE bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubmuoreka [JOK
18 CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
19 [Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA bu6mmoreka [JOK
IJIOCKOCTH: TETpadip, KyO, mapaiiesenume https://m.edsoo.ru/4a28dc02
bu6mmoreka [JOK
20 I1 7
OCTpOCHHE CeaehiH https://m.edsoo.ru/1d434dof
21 ITocTpoenue ceuenuii bubmorexa LIOK

https://m.edsoo.ru/ec26fe5d
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KonTpomnsnas padora o Teme "[Ipsimbie u

bubnuoreka [IOK

22 Eg;;i?;?;ggig:}; :;f t8e. Hapaitebrocts https://m.edsoo.ru/9a0a%e56
93 [lepneHMKyYIIPHOCTD NPSMOM U IUIOCKOCTH: bubnuorexa [JOK
NIEPIEHIUKYIIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimbie napaiebHble U NEPIEHINKYIISIPHBIE K bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapaienbHble U NEPIEHIUKYIISIPHBIE K bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo0.ru/ba545966
26 [Ipu3Hak nepnesauKyIIpHOCTH IPSIMON U bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOUN U bubnuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psIMO TEPTICHIUKYIISIPHON TIJIOCKOCTH Bu6amorexa [IOK
https://m.eds00.ru/635c5087
29 Teopema o psiMO TEPTICHIUKYIISIPHON TIJIOCKOCTH bubmorexa [IOK
https://m.edsoo0.ru/bd3745f8
30 TeopeMa o mpsMOi NEPICHANKYJISIPHOHN MJIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/7d18834b
31 [TeprieHAVKYISP M HAKJIOHHBIC: PACCTOSIHUE OT TOUKHU bubnuoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 IJIOCKOCTH https://m.edsoo.ru/33c477d3
39 [lepnenquKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKU bubnuoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 IJIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOUYKH bubnuoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 IJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepneHauKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH bubnuoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 INIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTuIBl B IPOCTPAHCTBE: YTOJ MEXAY IIPIMOM 1 bubnuorexa LIOK
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IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIi yroJi, JTMHEWHBIA YTOJI JIBYTPAHHOTO bubnuorexa [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIi yroJi, TMHEWHBIA YTOJl JIBYTPAHHOTO bubnuotexa [JOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHMKYISIPHOCTD INIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
MEPIEHANKYISIPHOCTH JBYX MIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHMKyISIPHOCTD INIOCKOCTEN: TPU3HAK bubnuorexa [JOK
MEPIEHIUKYIISIPHOCTH JIBYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHMKyISIpPHOCTD INIOCKOCTEMN: TPU3HAK bubnuorexa [JOK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nmepneHANKYISIpax brbmorexa [TOK
P P PHCHAMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorera LOK
P P PHCHATIYIAD https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nmepneHAUKYIIpax bubmmorera LOK
P P PHCHATIYIAD https://m.edso0.ru/9f246736
KonTponbnas paborta no temam
44 "IlepnieHAUKYASIPHOCTD MPAMBIX U INIOCKOCTEN" 1 bubmmorexa [TOK
" PHEHAMIYIAD P " https://m.edso0.ru/5b971ef3
VYTibl MEXIY IPSIMBIMU U TNIOCKOCTSIMU
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI
45 MHOTOTPAaHHUKA, BBIITYKJIBIE M HEBBIITYKIIbIE bubmmorexa [JOK
P ’ y yE https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu ¥ OCHOBAHUS
46 MIPU3MBI; TIPSIMasi ¥ HAKJIOHHAS MPU3MbI;, O0KOBas 1 Bubmmorexa LIOK
P > 1P P ’ https://m.edsoo.ru/b4ad63ad
MOJIHAsi HOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, OpsIMOYTOJIbHBIN apaJlJIeIeHIIE] bubnmoreka [JOK

U €ro CBOMCTBa

https://m.edsoo.ru/8a7be683
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IInpamua: N-yrojbHas NMpaMuIa, TPaHU U
OCHOBaHHUE NMpPaMUbl; OOKOBAs U MOJIHAS

bubmuoreka [IOK

48 .
IIOBEPXHOCTh MUPAMHU/IbL; IIPABWIbHAS U yCEUEHHAs https://m.edsoo.ru/fblcd0a5
pamMuIa
[TpaBuiIbHBIC MHOTOTPAHHUKH: TTOHITHE
49 MPaBUJILHOTO MHOTOI'PAHHUKA; TPAaBHIIbHAS [IPU3MaA U bubnuotexa [JOK
IIpaBUJIbHAS IMPAMUJIA; IPABUJIbHAS TPEYTOJIbHAS https://m.eds00.ru/074c8865
MMpaMuJia U TPAaBHIIBHBIA TETPadAp; Kyo
50 [IpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX: bubnuorexa [JOK
OKTadJIp, JOJACKA3AP U UKOCASIP. https://m.edsoo.ru/a0fdd5bf
CruMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIBHO TOYKH, NPAMOM, MIIOCKOCTH. bu6moreka [IOK
DJIEMEHTHI CHMMETPHUH B MHUpaMHUIaX, https://m.edso0.ru/b9e777d9
napajuieJienumneax, MpaBUIIbHBIX MHOTOTPaHHUKAX
59 Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, bubnuorexa [JOK
JMaroHalv, yribl https://m.edsoo.ru/6cdbecef
[Tmomaabs 60KOBOY MOBEPXHOCTH M TTOJTHOM
53 IMOBEPXHOCTH OPSIMOI IPHU3MBL, IUIOIIAIs OCHOBAHUNA bubmmorexa LOK
p p N p ’ . ’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI
[Tnomaab 60KOBOY MOBEPXHOCTH U MIOBEPXHOCTH
54 MPaBHJILHOM MUPaMHUIBI, TEOPEMA O IIIOIIAIN bubmotera [JOK
p N PaMIIEL, p . tmalt https://m.edso00.ru/5603e30b
OOKOBO IMOBEPXHOCTH YCECUEHHOM MUPAMHUIBI
bubmuoreka [JOK
55 KonrtpossHas padora no teMe "MHororpanHukH"
P P P https://m.edsoo.ru/a95f5c04
.. bubanoreka [HOK
56 ITouartue 06 06BEME 1
https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 OO0BEM mUpaMHIBI
pamui https://m.eds00.ru/235171b3
58 O0BEM nupamu bl bubnuorexa [IOK
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https://m.edsoo.ru/f47dfefd

. bubmmoreka [{OK
1
o9 | OOvem mupami https://m.eds00.ru/79¢10312
" bubnuotexa [JOK
60 06 1
DEM HHpaMHipt https://m.edsoo.ru/2faadc3f
N bubnuotexa [JOK
61 06 1
DEM [IPHSMBL https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 06 1
DEM [IPHSMBL https://m.edso00.ru/1e053890
N bubnuorexa [JOK
1

63 OObEM MpH3MEI https://m.edso0.ru/482d3f51

64 KonTponbnas pabora no teme "OO0bEMBI 1 bubnuoreka [IOK
MHOTOIPaHHUKOB" https://m.edso0.ru/28a6573c

65 [ToBTOpEHue, 06001IeHNE CUCTEMAaTH3allUs 3HAHUH. 1 bubnuoreka [IOK
[TocTpoeHne ceueHuit B MHOTOIpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHME, 0000IIIEHNE CHCTEeMAaTH3aIus 3HAHHH.

66 Brrunciienue paccTOSHMI: MEXy IByMsl TOUKaMH, 1 bubnuorexa [JOK
OT TOYKH JI0 IPSIMOM, OT TOUKH 0 IJIOCKOCTH, https://m.edsoo.ru/f7792ba9
MEXTy CKPEIUBAOITUMUCS MTPSIMBIMU

bu6mmoreka [JOK
67 14 0 1
TOTOBAN KOHIPOIRHAN paboTa https://m.eds00.ru/b9146bcO
[ToBTOpEHME, 0000IIEHNE CHCTEeMAaTH3aIUs 3HAHHH.

68 Brruncnenue yrioB: MEX1y CKpEIIMBAIOIIIMUCS 1 bubmuoreka [JOK
MPSAMBIMH, MEXAY OPSIMOM U INIOCKOCTHIO, https://m.eds00.ru/56765e8b
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY IIOCKOCTIMU

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68

18


https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Koutp Ipakr
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoTsbI padoThI
1 Cdepa u map: meHTp, paanyc, IHaMmeTp; TIIOIIalb 1 bubnuorexa [JOK
MOBEPXHOCTHU CEPHI https://m.edsoo.ru/0341bc2b
9 B3anmMuoe pacnosiosxkeHue cepsl 1 MI0CKOCTH; 1 bubnuotexa [JOK
KacaTesbHasl INIOCKOCTh K cepe; mioimaas chepbl https://m.edsoo.ru/bed12a43
3 N3obpaxenue chepsl, mapa Ha miaockocTu. CeueHust 1 bubnuotexa [JOK
mapa https://m.edsoo.ru/bc15f7f2
HIIMHIPUYECKas TIOBEPXHOCTh, 00pa3yIOIIHe
4 HI/IJ'II/IH pnqecxoﬁ HOBerHOCTI/I ocf o 1 brbmorexa [TOK
HILTHIVAD Ny P ’ https://m.eds00.ru/6054b8c1
IATHHIPUICCKON TIOBEPXHOCTH
Hunmuuap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb,
5 o0pa3 asi ¥ OCh; TUIOMIA/lb OOKOBOM U MOJIHOM 1 Bubmmorexa [IOK
pasylom > THIOMaA https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N3obpaxenune muinHapa Ha TI0CKOCTH. Pa3BépTka
6 nunuHapa. CedeHus MurHIpa (TUI0CKOCTHIO, 1 bubnuoreka [JOK
MapajieIbHON UM MEPIECHANKYISIPHON OCH https://m.edso0.ru/016e25eb
IUAJTUHPA)
Konunyeckas noBepxHOCTh, 00pa3yromiue
7 KOHUYECKOU HOBerHOCTI/I ocE H}];Ie() HIMHA 1 bubamorera LOK
N p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
8 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromias 1 OCh; 1 bubnuoreka [JOK
IIJIOIATb OOKOBOM M IMOJTHOM IMMOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA; 1 bubnmoreka [JOK
OCHOBaHHUA U OOKOBasl MOBEPXHOCTh https://m.edso0.ru/1468bab3
n b K
10 N306pakeHue KoHyca Ha IlockocTu. Pa3BépTka 1 nomorexa LO

https://m.edsoo.ru/Obdelbe8
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konyca. CeyeHust KoHyca (IMIOCKOCTHIO,
napajieIbHOW OCHOBAHMIO, M TFIOCKOCTHIO,
IIPOXOIALIEH yepe3 BEPLINHY)

11 KomOuHnamus ten BpameHust 1 MHOTOTPaHHUKOB Bubmrorexa LIOK
https://m.edsoo.ru/3cef10e5
12 MHororpaHHUK, ONTUCaHHBINA 0KOJIO chepsl; chepa, bubmmoreka [JOK
BIMCAHHasl B MHOTOIPAHHUK WJIM B TEJIO BPAILICHUS https://m.eds00.ru/0b136158
13 [Torstue 06 00BEéMe. OCHOBHBIEC CBOMCTBA 00BEMOB bu6mmoreka [{OK
Tel https://m.edso0.ru/26a03fb7
" bubnuotexa [JOK
14 O6bEM LHHApa, KOHYCa https:/ m.edSO(])_.I ru/5513d87b
N bubnuorexa [JOK
15 OObEM wiapa i oA, chepe! https://m.edsogru/d189bde2
[Tono6HnbIe Tema B mpocTpancTBe. COOTHOICHHS
16 MEXTy TUIONIAIIMH TIOBEPXHOCTEH, 00bEMamMu bubmmorexa [TOK
HOTOBHBIX TeT https://m.edsoo.ru/810cfleb
17 KontponbHas padota no temam "Tena Bpamenus" u bubnuoreka [IOK
"O6bemsb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE bubmmorexa [TOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB bubmmorexa [JOK
https://m.edsoo.ru/23f4f089
20 YMHOX€eHHE BEKTOpa Ha YUCIIO bubmmorexa [JOK
https://m.edsoo.ru/dee379eb
21 Paznoxenune BekTopa 1o TpéM HEKOMILIaHAPHBIM bubnuoreka [JOK
BekTopam. [IpaBuiio napannenenunena https://m.edsoo.ru/a28fd74e
99 Pemenue 3amay, cBsI3aHHBIX ¢ IPUMEHEHUEM MTPABHIT bubnmoreka [JOK
JIEUCTBUI C BEKTOPaMHU https://m.edsoo.ru/5a827900
23 KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUN bubnmoreka [JOK
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rCOMETPHUUICCKUX 3a1a4d

https://m.edsoo.ru/d3alfe30

[IpssMoyromipHas cucTeMa KOOpAUHAT B

bubmuoreka [IOK

24 . K T i 1
npoctpanctBe. Koopaunate! BekTopa. [Ipocreiimme httos://m.edsoo.ru/48db7058
3aJlaud B KOOPAWHATAX
o5 VYrou mexay BekTopamu. CKaasipHOE MPOU3BEICHUE 1 bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexay npsIMbIMU U 1 bubnuorexa [JOK
IIJIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
97 KonTponsnas pabora no teme "Bekropsl u 1 bubnuorexa [JOK
KOOpPJUHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
28 OcHoBHbI€ (UTYpHI, PAKTHI, TEOPEMBI Kypca 1 Bubamorexa [IOK
YPEL - Teop P https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.
29 OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI Kypca 1 bubmorexa [TOK
YPH, > TeOP P https://m.edso0.ru/078cd184
TUTAHUMETPUU
30 [ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTHU3aIUs 3HAHUM. 1 bubnuoreka [IOK
3aa4u IIAaHUMETPUHU U METOJIbI MX PELICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1 bubnuoreka [JOK
3aa4u IIAaHUMETPUHU U METOJIbI MX PELICHUS https://m.edsoo.ru/4dffda97
[ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH.
32 OcHoBHbIe (UTypsl, PaKkThl, TEOPEMBI Kypca 1 bubmorexa HOK
M > TOO0P P https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bubnuoreka [JOK
33 nu o 1
TOTOBAM KOHTPOIBHAL pabota https://m.edsoo.ru/ec24dfc2
bu6mmoreka [JOK
34 I1 6006 i 1
OBTOpeHHE, 0000IIeHNe U CUCTEMAaTH3AIHs 3HAHUMA httos://m. edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHUeCKOI o aHayln3a, reomerpust. ['eomerpus, 10-
11 xmaccel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u np., AKunoHepHoe 00IIecTBO

«M3narenscTBO «lIpocBemenue»

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

J Harnsannas reometpus B Teopum, 3aaayax, ueptexxax / A.B.boOposckas. — Poctos
H/[1: ®enukc, 2013. — 167¢.

J [IpakTukym. Crepeomerpusi: yued.-meToa.nmocodue mis ydamuxces 10-11 kimaccos. —

N3zn. 2-e./A.B.bobposckas. — agpunck: lamp. Jom [ewatn, 2016. — 72 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

https://m.edsoo0.ru

https://infourok.ru

https://resh.edu.ru

https://school-collection.edu.ru
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