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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydebHoro Kypca «I'eomerpus» 6a30BOT0O ypoBHS Ut oOydarommuxcst 10 —
11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOI0 TOCYAaPCTBEHHOTO0 00pa30BaTENBHOTO CTaHIapTa
cpeanero obmero oOpa3oBaHus, ¢ YUETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMIA, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPAJUIMKA poccuiickoro oOpasoBanus. Peanmuzamusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KIIOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEPhIBHOTO 00pa30BaHMsI, HEIOCTHOCTh OOIMIEKYJIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca reoMeTpuH Ha YPOBHE CpeHEro 001ero oopazoBanusi 00yclioBiieHa
MPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M TPEAMETHBIX PE3yIbTaTOB OOy4YECHHUsI TEOMETPUHU B
HampaBJICHUHW  JIMYHOCTHOTO  pa3BUTUs  oOywaromuxcs, (GopMUpOBaHUS  (YHKIMOHAIbHON
MaTeMaTHYeCKOH TPAaMOTHOCTH, M3Y4YEHUS NPYTrUX YYeOHBIX AUCHUIUINH. PazBuTHe y 00ydarommxcs
MPaBWIIbHBIX TPEJCTABIEHUH O CYIIHOCTH U TPOUCXOKICHUH T'€OMETPUUYECKUX abCTpakiui,
COOTHOUIIEHUHU PEATBHOTO U UJCAIBHOIO, XapaKTEpPe OTPAXKEHUSI MAaTEMATUYECKOW HAyKOH SIBICHUH U
MPOLIECCOB PEATbHOIO MHpa, MECT€ TeOMEeTpUHM B CHCTEME€ HayK W POJM MaTeMaTH4eCKOro
MOJIETUPOBAaHUS B HAay4yHOM IIO3HAHMM U B TMpPaKTHKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOI'O
MHUPOBO33PCHHUST YYalIUXCS, a TaKXKE KAueCTB MBIIUICHUS, HEOOXOIMMBIX /IS aJanTaldd B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sBIsIETCS OAHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CpeIHEro 001ero oopazoBanusl,
TaKk Kak o0ecleyuBaeT BO3MOXXHOCTh HW3YYEHHS KaKk JUCHUIUIMH  €CTECTBEHHO-HAay4YHOM
HaIpPaBJIEHHOCTH, TaK ¥ TyMaHUTapHOM.

Jlormdeckoe MbllUIeHHE, (popMHupyeMoe MPU HU3YYEHUHU OOY4YaIOUIMMUCS TMOHSTUHHBIX OCHOB
T€OMETPUHM U TMOCTPOCHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHM B XOJE PELICHUS TeOMETPUUYECKHX
3a/la4, YMEHHUE BBIJBUTATh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO UCIOJIB3YIOTCS MPH PELICHUN
3aJla4 €CTECTBEHHO-HAyYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKU.

YMeHue OpHEeHTUPOBATHCS B IPOCTPAHCTBE UIPAaeT CYIIECTBEHHYIO POJIb BO BCEX 00JIacTAX
NesTeNbHOCTH dYenoBeka. OpueHTalusl 4eloBeKa BO BpPEMEHU U MPOCTPAHCTBE — HEOOXOIMMoe
YCIIOBUE €ro COLMalIbHOro ObITHS, opMa OTpa)KEHHs] OKPYXKAIOIIEro MHUpPA, YCIOBHE YCIEUIHOTO
MO3HAHUSI M aKTHBHOTO MpeoOpa3oBaHus AelcTBUTENbHOCTH. OnepupoBaHuEe MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIMHSAET pa3Hble BUABI Y4eOHOW U TpPYIOBOH NEATEIbHOCTH, SBIAETCS OJHUM U3
mpodeccHoHAIbHO BaXHBIX KA4yeCTB, MOJITOMY aKkTyajbHa 3agada (OpMUPOBAHHS y OOy4aroNIMXCs
MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3sHOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO
KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKON JAESITeIbHOCTH IO MHOTUM HAIPaBICHUSIM.

Lenp ocBoeHus: mporpammbl ydyeOHOTro Kypca «I'eomeTpus» Ha 0a30BOM YpOBHE O0OydeHUs —
oOmieoOpa3oBarenbHOe U OOIIEKYJIBTYpHOE pa3BUTHE oOydaromuxcs depe3 oOecrneueHue
BO3MOKHOCTH MPHUOOPETEHUS] W HCMOJIb30BAHUS CUCTEMAaTHUYECKUX TIEOMETPUYECKUX 3HaHUN U
NeWcTBUH, crequ(UUHBIX T'€OMETPUM, BO3MOXHOCTH YCHEIIHOTO IpOJOJDKEHHs 00pa3oBaHus IO
CMELUANBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIOJIB30BAHUEM I'€OMETPHUU.

[Iporpamma mo reoMmerpur Ha 0a30BOM YpPOBHE IpelHa3HaueHa A OOy4arolUUXCs CpeqHen
IIKOJIbI, HE HCIIBITHIBABIIMX 3HAUYNTENIbHBIX 3aTPYJHEHUN HAa YpOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl.
Takum oOpa3om, oOywaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTHYeCKue
YMEHUS, CBSI3aHHBbIE CO CHenM(UKON TeoMeTpud U HEOOXOIUMBbIE IS JKU3HH B COBPEMEHHOM



obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh H3Y4YUTh I'€OMETPUI0 Oojiee INIyOOKO, €CIH B
TambHEWIIeM BO3HHKHET HEOOXOOMMOCTh B TEOMETPUYECKMX 3HAaHUSAX B NPO(PECCHOHATBHON
JEATEIbHOCTH.

JloCTIDKEHHE LIeIM OCBOCHHS IPOTPaMMbl 00€CTICUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3a/1a4.
[IproputeTHbIMHU 3a7auaMu OCBOEHHUs Kypca «l'eomerpunm» Ha 0azoBoMm ypoBHe B 10—11 knaccax
SIBIISTFOTCSL:

e (opMupoBaHHE MpENCTaBICHUS O T€OMETPHHM KaK YaCTH MHPOBOW KYIBTYphl M OCO3HaHHE €&
B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;

e (dopMupoBaHME MpPEACTABICHUS O MHOTOIPDAaHHMKAX M TeJNaX BpaIleHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEISIX, MO3BOJIIONIUX ONMKCHIBATH M M3YYaTh PAa3HBIC SIBICHHS OKPY)KAIOLIETO
MUpa;

e (opMupoBaHNE YMEHHUS pacro3HaBaTh HAa YEPTEkKaxX, MOJIEIISAX U B pEaTbHOM MHUPE MHOTOTPAHHUKH
U TeJla BpaIlleHUs;

e OBJAJCHHE METOJAaMHU pEIIeHHs 3aJad Ha TOCTPOCHHS Ha HW300paKEHHSX IPOCTPAHCTBEHHBIX
uryp;

e (dopMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOTOTPAaHHHMKAaX W Telax
BpaIleHNs U X OCHOBHBIMH CBOWCTBaMU;

e OBJAJICHHE AITOPHTMAaMH PEIICHUS OCHOBHBIX THUIIOB 3a/ad; (JOPMHUpPOBAHHE YMEHHsS MPOBOJUTH
HECJIOXKHBIE JJOKA3aTeIbHbIE PACCY)KJICHUS B XOJ€ PEIICHHUS CTEPEOMETPHUYECKUX 3aaad M 3a1ad C
MPAKTUIECKUM COJIEPIKAHHUEM;

e pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydJaromuxcs, MO3HaBATEILHON
aKTHBHOCTH, UCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

e (¢opmupoBaHHEe (QYHKIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHOW I'€OMETPUHU: YMEHHUE PACIIO3HABATh
NPOSIBIICHUS TEOMETPHUUCCKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTyallUssIX W TIpH H3YYCHHH [PYTrUX Y4eOHBIX MpPEAMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEpHOCTEH, (HOPMYTUPOBATh UX HA SI3BIKE TCOMETPUH U CO3/1aBaTh T€OMETPUIECKHE MOJIETIH,
NPUMEHATh OCBOCHHBIM T€OMETPHUYECKHMI ammapar Juisl pPEeleHHS HPaKTHKO-OPUEHTHPOBAHHBIX
3a7a4, MHTEPIPETUPOBATH U OLICHUBATH NOJTYYCHHBIEC PE3YIbTATHI.

OTnnuuTenbHOW OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUU B
HayaJle ero M3y4eHHs 3a/ad, pelacMblX Ha ypOBHE WHTYMTHUBHOTO IO3HAHUS, W OIpPEICIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BHTHIO JIOTMYECKOTO H
MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIINPYET MPOTEKAaHHE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JajbHEHIIEMY U3YYEHHIO MTPEaAMETA.

[lpeamoutenne OTHa€rcs  HAMIAJHO-KOHCTPYKTHBHOMY  METOXy OOy4deHus, TO  ecTb
TEOPETUYECKHE 3HAHMUS HMEIOT B CBOGH OCHOBE UYYBCTBEHHOCTh IPEAMETHO-TIPAKTHYECKOM
NeATeNbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX IMPECTABICHHN Yy yJalluXcs B Kypce CTEPEOMETPUH
NPOBOAMTCS 3a CYET pelIeHHs 3a7ad Ha CO3JaHUE IPOCTPAHCTBEHHBIX OOpa3oB M 3aaad Ha
ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOOpasamu. Co3ganue oOpa3za MPOBOJWTCS C OMNOPOil Ha
HarjsIHOCTh, @ ONEPUPOBAHUE OOpPa30M — B YCIOBMSIX OTBJICUEHHUS OT HArJISTHOCTH, MBICIEHHOTO
M3MEHEHHMSI €r0 UCXOHOTO COAEPIKaHusl.

OcHoOBHBIE coziepKaTenbHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHOTOIpaHHUKIY,
«IIpsiMble M TJIOCKOCTHM B mpocTpaHcTBe», «Tema BpameHus», «BekTopbl W KOOpAMHATHI B
npocTpaHcTBe». DopMHUpOBaHME JIOTMYECKMX YMEHHUH  pachpeiensiercs He  TOJIBKO 110
coJiepKaTeIbHbIM JIMHUAM, HO U 10 ToJiaM 00y4eHHs Ha YPOBHE CpeIHEro oo1iero oopa3zoBaHusl.

Conepxanne 00pa3oBaHuUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHHUs paboueit
IpOrpaMMbl, pachpeiei€HHbIM IO ToAaM OOy4eHMs, CTPYKTYPUPOBAHO TaKHUM O0pa3oM, YTOOBI



OBJIAZICHUE TEOMETPUYECKUMHU TOHATUSAMU M HaBBIKAMU OCYILECTBIISJIOCH TIOCIEIOBATENIBHO U
MOCTYIATENbHO, C COOMIOACHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIIOYAIIUCH B
oO0IIyI0 CHCTEMY F€OMETPUUYECKHUX MPEJCTABICHUN 00YJalOUINXCsl, paciiupsis U yriyomss e€, oOpasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha wusydyenue reomerpun oTBoauTCs 2 yaca B Henmento B 10 kimacce m 1 yac B Hememio B 11
KJIacce, BCETo 3a JiBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblEe MOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, IpocTpaHcTBo. llondrue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anMHOEe pacnosioKeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIeibHbIE H
CKpeuuBaromuecs npsamsle. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaJUICIbHbIC
IpsIMBIE B MPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSIMBIX; NapaJUICIBHOCTh IPSIMOW M IIOCKOCTH.
VYIubl ¢ COHANpaBIECHHBIMU CTOPOHAMH; YroJl MEXKJy HPsAMBIMH B mpocTpaHcTBe. [lapamienbHOCTb
IJIOCKOCTEN: MapajuleJbHbIE IUIOCKOCTH; CBOMCTBAa MapajuIeNIbHBIX IUIOCKocTel. lIpocreimme
MIPOCTPAHCTBEHHbIE (PUTYPBI HA IJIOCKOCTH: TETpa’p, KyO, mapajuieJenune1; IOCTPOEHUE CEUeHU.

[lepneHMKYISIPHOCTD NPAMOM M IIJIOCKOCTH: MEPIEHIUKYISPHBIE INPsSMBIE B MPOCTPAHCTBE,
IpsIMBIE NTapaJIJIEIbHbIE U TEPIIEHIUKYIISIPHBIE K ITIOCKOCTH, PU3HAK MEPIEHIUKYIISIPHOCTH MPSIMOHT U
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHIUKYISPHON INIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXIY
MPSIMOM M TUIOCKOCTBIO; JBYTPAHHBIM yroJj, JIMHEWHBIM yroJl IByrpaHHoro yria. llepnennukynsp u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO IUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTb. [lepneHIuKyasSspHOCTh MJIOCKOCTEW: MpPHU3HAK MEPHEHAUKYIIPHOCTH JBYX
mrockocteil. Teopema 0 TpE€X MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

IlonsiTHE MHOTOTpaHHHKA, OCHOBHBIE 2JEMEHTHI MHOTOTPDAHHUKA, BBIIIYKIIBIC M HEBBIIMYKIIbIC
MHOTOTPaHHUKH; DPa3BEPTKA MHOTOrpaHHUKa. [Ipum3ma: N-yroiapHas npusMa; I'PaHU M OCHOBAHHUSA
IIPU3MBI; NIPsIMasi ¥ HAKJIOHHAs IPU3Mbl; OOKOBask M IOJHAas MOBEPXHOCTh Mpu3Msbl. [lapannenenunen,
IPSIMOYTOJIBHBIN TMapajuleNIeNANe] U ero cBoicrsa. Ilupammpa: N-yrosibHas nupaMuja, I'PaHU H
OCHOBaHME NUpaMHbl; OOKOBas W NOJHAs IOBEPXHOCTb NHUPAMUIbl; INpPaBUIbHAA U yCeu€HHas
UpaMua. DJIEMEHTBl IPU3Mbl U Nupamubl. [IpaBUIIbHBIE MHOTOTPaHHMKH: MOHATHE MPABHIIBHOTO
MHOTOTPaHHUKA; IPaBUJIbHAS NPU3Ma U IPaBUJIbHAS NMpPAaMUA; IPaBUIIbHASA TPEYroJibHAs UpaMuIa
U MIPaBWIBHBIN TeTpa’p; KyO. IIpeacraBieHne o npaBUiIbHBIX MHOTOTPAaHHUKAX: OKTa3/p, AOAEKAdAP
n ukocadp. CeueHus NpyU3Mbl U MIUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B NUPAMUJAX, [IapajuIeIeMIIeaX, IPABUIBHBIX MHOTOTPaHHHKAX.

Bbluncienue 351eMEHTOB MHOTOIpaHHMKOB: pé&Opa, aAvaroHanu, yrisl. [lnomans OGokoBoi
MIOBEPXHOCTH U TOJIHOW MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJb OCHOBAaHMH, Teopema 0 OOKOBOM
IIOBEPXHOCTU MpsiMON mpu3Mmbl. [lnomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABUIBHOMN
UpaMubl, TeopemMa O Iulomaau ycedéHHol nupamuibl. [lonsarue o0 o0béme. OOBEM mHMpamubI,
IIPU3MBL.

[TooOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU
M0/I00HBIX TeN.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckass MOBEPXHOCTb, OOpasylolue  LUIMHIPUYECKOH  MOBEPXHOCTH, OCh
LWIMHAPUYECKOH nmoBepxHoCcTH. LlumuHap: ocHOBaHMSA U OOKOBasi MOBEPXHOCTh, 0Opa3yomas U och;
IUIOIIA/ b OOKOBOM M MOJHOM MOBEPXHOCTH.



Konnueckass noBepXHOCTb, OOpa3yrolue KOHMYECKON IIOBEPXHOCTH, OCb U BEpILIMHA
KOHHYECKOH moBepxHocTH. KOHyC: OcHOBaHME M BepUIMHA, 00pa3yomas U 0Ch; IUIONMAAb OOKOBOM U
MOJIHOM TOBEPXHOCTH. YCEUEHHBI KOHYC: OO0pa3ylolue © BBICOTA; OCHOBAaHHS H OOKOBas
IIOBEPXHOCTb.

Cdepa m map: UeHTp, paguyc, AWAMETp; IUIOMIagh MOBEpXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl U MIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300pakenue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MIIMHAPa U KOHYCa.

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OMHCAHHBIH OKOJO CQepsl;
cdepa, BiMCaHHAsi B MHOTOT'PaHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitne 06 06bEMe. OcHOBHBIE CcBOMcTBAa 00BEMOB Ten. Teopema 00 06BEME IPSIMOYTOJIEHOTO
napajuiesenunesaa u cieacTsus u3 He€. O0bEM HWIMHIIpa, KoHyca. OO0BEM I1apa U MIomaab CPepsl.

[Tono6Hble Tena B nmpocTpaHcTBe. COOTHOLIEHHUS MEXY IUIOLIAAIMU IOBEPXHOCTEH, 00BEMaMH
MOJOOHBIX TEJ.

Ceuenust uIMHpaA (MAapaJUIEIbHO M MEPIIEHIUKYISPHO OCH), CEYEHMsI KOHYyca (TmapaienbHoe
OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPILNHY), CEUEHUs 11apa.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct U B mpocTpaHcTBe. CIIOXKEHHE W BBIUMTAHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uwucio. Pasznoxenume Bekropa Mo TpEM HEKOMIUIAHapHBIM BekTopaM. llpaBuio
napajuienenunena. Pemenue 3amad, CBS3aHHBIX C MPUMEHEHUEM MPaBUJI JEUCTBUN C BEKTOPAMHU.
[IpsmoyronpHas cucteMa KoopauHat B mpocTtpancTBe. Koopaunatel Bektopa. [Ipocrelimme 3agaun B
KOOpJIuHaTaX. YTrojl Mexay Bekropamu. CkansipHOe NMpoU3BEICHHE BEKTOPOB. BrluucieHue yrios
MEXy NPSIMBIMU U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOJ NP PEIICHUH T€OMETPUUYECKUX
3aza4.



IIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOro mpeamera «MaTemaTHka
XapaKTepU3YIOTCS:

I'paxxnanckoe BocuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UITUN 00YJAFOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHYECKMX OCHOBaX (YHKIIMOHWUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaXKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W TIp.),
YMEHHUEM B3aUMOJICUCTBOBATh C COLMAIbHBIMU MHCTHUTYTAMHU B COOTBETCTBHHM C UX (DYHKIUSIMU U
Ha3HAYCHHUECM.

IMaTpuoTHYecKkoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUNCKON Tpa)KJaHCKONM HACHTUYHOCTH, YBAXKEHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHICKOM MaTE€MAaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHSM POCCUUCKUX
MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX IOCTHKEHUN B APYTUX
HayKax, TeXHOJIOTHUAX, chepax YIKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOTO MOBEACHUA, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUW HAyKU U
JESITETHFHOCTBIO YUEHOTO; OCO3HAHMEM JINYHOTO BKJIAJa B IOCTPOEHNE YCTOWYUBOTO Oy TyIIEro.

JcTeTnYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs ACTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKJACHHI; BOCIPUUMYUBOCTBIO K MaTEMaTHYECKUM acleKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS NMPUMEHITh MaTEeMAaTUUECKHE 3HAHHUS B WHTEPECaxX 3J0POBOTO H
Oe3omacHOTO 00pa3a KWU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE NMHUTAHHE,
cOalaHCUPOBAHHBIN PEXXKUM 3aHIATHH W OT/ABIXA, peryasipHas (uzndeckas aKTHBHOCTH); (PU3UIECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-0310POBUTEIBHOM JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIIO0MS; HHTEPECOM K pa3IudyHbIM cepam
npodecCHOHAIbHON /1eATeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKONW M €€ MPWIOKEHUSIMU, yYMEHHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuu U peanu30BBHIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHBI; TOTOBHOCTBHIO U CHOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3OBaHUIO U CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTHIO K AKTMBHOMY YYaCTHUIO B PELICHUM IMPAKTHYECKUX 3a]1a4
MaTeMaTU4YeCKON HaIpaBJICHHOCTH.

IK0JIOrHYecKoe BOCINTAHHE:

cOPMUPOBAHHOCTHIO ~ AKOJIIOTMYECKOW  KyJAbTYphl, TOHHUMAHHEM BIUSHUS  COLMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE MPUPOJHOM U COLUMAIBHOW Cpenbl, OCO3HAaHHEM
rII00aTBPHOTO XapakTepa 9KOJOTHYECKHX MpOoOJieM; OpHeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHM 7S pelieHus 3a7ad B 00JaCTH OKpY>Karolel cpebl, IIIAaHUPOBAHUSI TIOCTYIKOB U OLIEHKU HX
BO3MOYKHBIX IOCJIEICTBUI JIJI1 OKPYKAIOLLEH CPEIbI.

I{leHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKW, MTOHMMAaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl 4eI0oBeUeCKOn



NEATENBHOCTH, 3TANlOB €€ Pa3BUTHUA U 3HAYMMOCTHU JJI Pa3BUTHUS LIMBUIM3ALNN; OBJIAJACHUEM SI3BIKOM
MaTeMAaTUKM M MaTEMaTU4YECKOM KyJbTYpOM Kak CpEeACTBOM IO3HaHUS MHUPA; TOTOBHOCTBIO
OCYLIECTBJIATH IPOCKTHYIO U UCCIIEI0BATENIBCKYIO IE€ATEIbHOCTD HHIMBUIYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS IPOTpaMMBbI ydeOHOro mpeamera «MaTemaThuka
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3HABAM ENbHBIMU OCLICMBUAMU, YHUBEPCAIbHLIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYIAMUSHBIMU OCUCBUIMU.

1) Vhusepcanvhvlie no3nasamenvHwvle Oelicmeus, obecneuusaiom @opmuposanue 0a306bix
KOCHUMUBHBIX NPOYECCco8 00yuanouuxcsi (0ceoenue Mmemooo8 HNOZHAHUS OKPYHCAIOwWe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

Ba3oBble jornueckue aecTBus:

[ BBIABJIATD W XAPAKTCPU30BATH CYHICCTBCHHBLIC TIIPU3HAKH MAaTEMAaTHYCCKUX O6T)€KTOB,
MOHATHM, OTHOIIEHUM MEXIy MOHATHUAMH; (OPMYIUPOBATH OMIPEICICHUS MOHITH;
YCTaHABIWBATh CYIIECTBEHHBINH MPU3HAK KIacCU(UKAIMU, OCHOBAHUS Uil O00OOIIEHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOAUMOIO aHAIINA3a;

e BOCIpPUHUMATh, (QOPMYIHPOBATH U MPEOOPa30BBIBATH CYKICHHS: YTBEpIAUTENbHbIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE,

[ BBIABJIATE MATEMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKACHUAX, Mpcajlaratb KPUTCPUHU [JIA BBIABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlefaTh BBIBOABI C HCHOJb30BAHHEM 3aKOHOB JIOTHKH, IEIYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JOKAa3aTeJbCTBA MAaTEMaTHUECKUX YTBEPKICHU (MIpsMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APIYMEHTALUIO, TNPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BHIBObI;

e BBIOMpATH CcrOCOO perieHus yueOHOM 3a7auu (CpaBHUBATh HECKOJIbKO BapHAHTOB PEILICHUS,
BBIOMpATh HanboJIee MOIXOAAMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

e HCIMOJb30BaTh BOMPOCHl KAaK HCCIIENOBATEIbCKUI MHCTPYMEHT MO3HaHUS; (HOPMYIUPOBATH
BOIPOCHL, (PUKCHUPYIOLME MPOTUBOpEYHEe, MpoOIeMy, YCTaHABIMBATh MCKOMOE W JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

e TMPOBOJUTH CAMOCTOSITENILHO  CIJIAHUPOBAHHBI  DKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0ObEKTa, SBICHUS, MPOIIECCa, BHISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHHUSIMH, TPOLIECCaAMU;

e CaMOCTOSTENHHO (OPMYTUPOBATH OOOOIIECHHUS W BBIBOABI MO PE3yabTaTaM IMPOBEAEHHOTO
HaONIOJICHUS, KCCIEJAOBAHUS, OLIGHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJIbTaToB,
BBIBOJIOB U 000OIIIEHHIA;

e IIPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEANOJIOKEHHUS O €T0
Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:

e BBISIBIATH AePUIMUTH MH(DOPMAIMH, AAHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha BOIPOC M JUIA
pelieHus 3a1a4uu;



BbIOMpaTh  MHPOPMALMIO W3  UCTOYHMKOB  PA3JIMYHBIX  THIIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3UpOBaTh W HMHTEPIPETUPOBATH HMH(GOPMAIMIO pa3IMYHBIX BHUJIOB U (HOpM
MIPEICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIUIO, MPEICTABIATL €€ B Pa3IUUHBIX (POpMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OIICHUBATh HAAEKHOCTH HH(DOPMAITIH IO CAMOCTOSTENIEHO C(HOPMYIIMPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnvle KOMMyHUKamueHwvle Oelicmeus, 00ecneuusarom coopMupo8aHHOCMb
COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKICHHUA B COOTBCTCTBUMU C YCIOBUAMHU W LCIIAMH
06HICHI/I5[; SICHO, TOYHO, 'PaMOTHO BbIPAXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMMCbMCHHBIX
TCKCTAaX, AdaBaTb IMOACHCHHA IO XOJAY PCIICHHA 3aaadd, KOMMCHTUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yJnbTar;

B XO/A€ OOCYKIEHHs 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYXJAaeMOH TEMBI, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATh UJCH, HAILICJICHHBIC HAa ITOUCK PCIICHUSA,; COIIOCTABJIATh CBOU
CYXJCHUS C CYXKACHUSMU JPYyrMX YYaCTHUKOB Juajnora, OOHAapyXUBaThb pasiuuue u
CXOJICTBO TTO3UIIHIA; B KOPPEKTHOU hopMe PopMyITHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
OpeACTABIATE PE3YJIbTATbl PEIICHHA 3aJadd, OJOKCIICPHUMCEHTA, MHCCICIOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BHICTYIUIEHMS € Y4Y€TOM 3a7ad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

MOHUMAaTh W HCIIOJIL30BATh MPEUMYIIECTBA KOMAHJHOW W MHIMUBUAYATbHON pabOTHI MpH
pemeHn y4eOHBIX 3a7ad; MPUHAMATh IIelb COBMECTHOW JEATENLHOCTH, IUIAHUPOBATH
OpraHU3aII0 COBMECTHOM PabOThI, paclipeeiaTh BUAbI paboT, JOTOBAPUBATHLCS, 00CYKIaTh
MPOIIeCC B pe3yibTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» W HHBIC); BBITIOJIHITH CBOIO 4YacTh pabOTHl U KOOPJAMHUPOBATH CBOM JICHCTBHS C
JIPYrUMH YJCHaMU KOMAaH[Ibl; OIICHWBATh Ka4eCTBO CBOEr0 BKJaJa B OOLIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUSI.

3) Vhusepcanvnvie pezynsmuenvle Oeiicmeus, o06ecneuusaronm @Gopmuposanue CmvlCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanmsi:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIOCO0 petieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI PELICHUN ¢ yu€TOM HOBOI MH(OPMAITIH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM [I03HABATEIbHON pe(eKCHH KaK OCO3HAaHUS COBEpLIAEMBIX JIEHCTBUNA U
MBICTIMTEIBHBIX MPOLECCOB, HUX pPE3yJbTaTOB; BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELICHUSI MaTEMaTUUECKOH 3aJauu;

MPENBUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIIEHUH 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HaWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yibTaTa IeU U YCIOBUSAM, OOBACHATh MPUYMHBI TOCTUKEHUS
WIA HEJIOCTHKEHHUS pPEe3yJbTaToB JAEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpMeHATh aKCMOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX MPHU PEIICHUH F€OMETPUUECKUX 3aa4.

OnepupoBaTh NOHATUSAMU: APAILIEIBHOCT U MEPIEHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.

KnaccugunupoBaTs B3aMMHOE PacIIOIOKEHHE IPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: JABYTPAaHHBIM YroJ, IpaHU JABYIPAHHOIO YIJa, peOpo ABYIPaHHOTO
yIJIa; JMHEWHBIN YTOJI IBYTPAHHOTO YIJIa; IpajlyCHas Mepa ABYTPaHHOIO yria.

OnepupoBaTb MNOHATHUSAMU: MHOTOIPAHHUK, BBIIYKJIBIA W HEBBINYKIbII MHOTOIPaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacniozHaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (IIMpaMHia; MPU3MaA, MHPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuguimpoBars MHOTOIpaHHUKHY, BbIOMpasi OCHOBaHMS Ui Kiaccu(UKaluu (BBITYKIIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; TpPaBUJIbHbIE MHOTOIPAHHUKH; NpPSIMbIE M HAKIOHHBIE IPU3MBIL,
napasuieNenune/sibl).

OnepupoBaTh MOHATHUAMU: CEKYIIasl INIOCKOCTh, CEYeHHE MHOTOTPAHHUKOB.

OOBICHATH MPUHITUTIBI TIOCTPOCHUS CEUCHHH, UCTIONB3YSI METOJI CIIEOB.

Crpouthb ceuyeHUs MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3agaun Ha Haxo)KJE€HHE I'€OMETPHUECKUX BEJIMYMH 10 00pa3laM WM aJropuTMam,
IIPUMEHSS U3BECTHBIC AHATMTUYECKUE METOIBI IIPH PELIEHUH CTAaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSIHUA MEXAY ABYMs TOYKaMH, OT TOYKHM IO IPSIMOM, OT TOYKHM O IUIOCKOCTH,
MEXAY CKPEIUBAIOIUMUCS IPSIMBIMH.

Pemate 3amaun Ha Hax0XKJIEHHE T€OMETPUUYECKMX BEIMYMH MO0 00paslaM WIH alropuTMam,
IIPUMEHSS U3BECTHBIC AHATMTUYECKUE METOIBI IIPH PELIEHUH CTAaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPCIIMBAIOIIMMHUCA MPSIMBIMHA, MEXAY NPAMOW U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOIPAaHHMKOB (IIpU3Ma, NHMpamMuzia) C
IpUMeHeHHeM (OpMys; BBIYMCIATH COOTHOILEHHSI MEXIY IUIOMAASIMU IOBEPXHOCTEH, 00bEMaMu
110100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb CUMMETPHY;
LIEHTP, OCh U IUNIOCKOCTb CUMMETPUU (PUTYPBI.

W3BnekaTb, npeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, NpeJCTaBICHHYIO Ha YepTekaX U pUCYHKaX.

[IpumensTe  reomerpuyeckue  (akThl i1 pelIEHUs  CTEPEOMETPHUYECKUX  3ajad,
IIPENOoJararliX HECKOJIbKO IaroB peleHus, eClid YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

IIpuMeHATs MpoCTENIINE IPOTPAMMHBIE CPENICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a1au.

IIpuBoMTE NMpUMEpPB MAaTEMATHUECKUX 3aKOHOMEPHOCTEW B NPUPOJIE U KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TNONMyYEHHBIE 3HAHMS HA INPAKTUKE: AHAIM3UPOBATh pEajbHbIE CHUTyallUM U
MPUMEHATh U3yYCHHBIE TOHATHS B MPOIECCE MOMCKA PEIIeHUs] MaTeMaTU4ecKu chopMyarupoBaHHON
npoOsieMbl, MOJIETUPOBATh peallbHbIe CUTYAllMM Ha SI3bIKE T'€OMETPHH, MCCIIENOBATH MOCTPOEHHBIE



MOJIENIM C HCIOJB30BaHUEM TIE€OMETPUYECKMX IMOHATUH M TEOpeM, ammapara airedpbl; perarb
IIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIUYUH.

11 KJIACC

OnepupoBaTh NOHATHAMH: IUIMHAPHYECKAs IMOBEPXHOCTb, 00pa3yoolue IWIMHAPHIECKOM
MOBEPXHOCTH; LMWJIMHAP; KOHMYECKAsi TIOBEPXHOCTh, 00pa3yrolie KOHMYECKOH MOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTD.

PacriosznaBats Tena BpamieHus (HIMHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MOJTyYSHHUS TEJT BPALICHHUS.

KnaccuduiupoBaTs B3auMHOE pacmoiokeHue chepbl U MII0CKOCTH.

OmnepupoBaTh MOHATHUSMH: [IAPOBOH CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbraucnare 00bEMBI M TUIONIANM TIOBEPXHOCTEW TEN BPAIICHUS, T€OMETPHYECKUX Tel C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh HMOHSATHSAMH: MHOTOTPAHHHUK, BIHCAHHBIA B Cepy M OIMHMCAHHBIN OKOJIO CQEepsl;
cdepa, BIMCaHHAsI B MHOTOTPaHHUK HJTH TEJIO BPAIICHUSI.

BBIUuCIATh COOTHOMIEHHS MEXKTy TUTOIIAIMH TTOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEIL.

N3o0paxxkaTte wn3ydaemble QHUTYpHl OT pPYKH W C TPUMEHEHHEM TMPOCTBIX UYEPTENKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKME YEPTEKM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUryp: BHJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, WHTEpHpEeTHpPOBaTH U MPeoOpazoBbIBaTh HMH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATh AEMCTBHS CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa Ha
YHCII0, 00OBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaNaroT.

[IpuMeHsTh npaBUiIO Napasuieenunesa.

OnepupoBaTh MOHATHSAMH: I€KapTOBbI KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXKIY BEKTOPAMH, CKAISPHOE IMPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M TNPOU3BEACHHME BEKTOpa HAa YHCIIO, YroJ MEXIY BEKTOpami,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOIl cucTeMe KOOpAMHAT.

[IpumensaTs  reomeTpuyeckue  (akThl  AJs  pEHICHUS  CTEPEOMETPUYECKMX  3ajad,
MIPEINOJIaraloIMX HECKOJIBKO IIIaroB PEHIeHHs], €CIIA YCIOBUS IPUMEHEHUS 3alaHbl B IBHOU (opMme.

Pematp mnpocteifiiiue reomeTpuyeckue 3a7adyd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTO/1a.

Pemarp 3amaum  Ha [I0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIIEHMH U HaXOXKIEHHUE
F€OMETPUYECKUX BEJIMYMH MO O0O0pasllaM WM ajlropuTMaM, MPUMEHsSS W3BECTHBIE METOJIBI TpHU
pElIeHUH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[TpumMeHsTH npocTeiine nporpaMMHbIe CPEACTBA U SJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBbI
IIPU PELICHUN CTEPEOMETPHUECKUX 3aaY.

[TpuBOIUTE MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABATH
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.



[IpuMeHsATh MONMyYEeHHBbIE 3HAHMSI HA IMPAKTUKE: AHAIM3UPOBATh pEajbHbIE CHUTyallUM U
MPUMEHATh U3yYCHHbIE TIOHATHUS B IMPOIECCE MOUCKA PEHICHUsT MaTeMaTU4ecKu chopMyTupoBaHHON
npoOsieMbl, MOJICIUPOBATh pealbHbIE CUTYAIlMM Ha SI3bIKE T'€OMETPHH, HMCCIIENOBATH MOCTPOCHHBIC
MOJIENIM C HCIOJB30BaHUEM TIEOMETPUYECKMX IMOHATUH M TEOpeM, ammapara airedpbl; pemarb
MIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM T€OMETPUUECKUX BEIUUHMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS IPAMast 1 bubmorexa HOK
> 1P . P https://m.edso0.ru/2d8a9c99
M IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmrorexa HOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P XD p ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauansHble cBeneHUs 0 Ky0e 1 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa LHOK
) https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaUICIbHOCTh TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bubnunoreka IIOK
14 VYTl ¢ COHaNpaBICHHBIMU i

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubamorera LOK
P - TETPadIp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(:‘[”[FI/I'}II'IC pneH UK JP;H HBIC Bu6mmorexa LIOK
- HICPHEIAMIIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHKE OT MPSAMOM [0 IIIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et??ﬁr%fciigﬁllzbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [OK
https://m.edso0.ru/9f246736
KonTtponpHas padoTa o remam
m "TlepneHAUKYIIPHOCTD MPSAMBIX U bubnuoreka [IOK
mrockocter" u "YTrael Mexay https://m.edsoo0.ru/5b971ef3
MPSMBIMU U IJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTpPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmorexa HOK
N https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnuoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TIOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: N-yrojipHas nupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TIPABUIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KoHnTpomnsHas pabora 1o Teme bubmmoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Mowsrne 00 00neme https://m.edso0.ru/7ad0020b
. bubnuorexa [JOK
> OOBEM nHpamup! https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OObEM mupamu el https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OObEm npH3MEI https://m.edso0.ru/79853608
N bu6mmoreka [IOK
62 06
DEM TIPH3ME! https://m.edso0.ru/1e053890
N bu6mmoreka [IOK
63 OObEM mpu3MEL https://m.edsoo0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MPSIMBIMH
bubmmoreka [{OK
67 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
Beruncnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MEeXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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

COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

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



https://m.edsoo.ru/4a33a8ab
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/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






