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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «['eomerpusi» 06a3oBoro ypoBHs misa oOydarommxcs 10 —11
KJIaccoB paszpaborana Ha ocHOBe denepanbHOrO rocyIapcTBEHHOIO 00pa30BaTebHOTO CTaHIAPTa CPEIHEro
o0uiero oopazoBanusi, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBAaHUH, MPEIBbABISEMBIX K MATEMAaTUYECKOMY
00pa3oBaHMIO, U TPATUIMA POCCHHCKOTO 0Opa3oBaHus. Peanusanusi mporpaMmbl 00eCreYrBACT OBJIAJICHUE
KIIFOYEBBIMU KOMIIETEHLUSAMHU, COCTABIIAIOIIMMU OCHOBY JUIsl CAaMOPa3BUTHSA M HEMPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOT0, TMYHOCTHOTO U MIO3HABATENLHOTO Pa3BUTHS JIMYHOCTH OOYUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUHM Ha YpPOBHE CpeIHEro oomero obpa3oBaHus 00YCIIOBJIEHA
MPAKTUYECKONH 3HAYUMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX pPe3yJbTaTOB OOy4YeHHS T€OMETpUHM B
HalpaBJICHUU JHMYHOCTHOTO Pa3BUTUS OOydarouiuxcs, GopmupoBanust (PyHKIMOHAIBLHOW MaTeMaTH4YeCKON
IPaMOTHOCTH, H3y4eHHUS JAPYruX Y4YeOHbIX JUCHUIUIMH. Pa3Butue y 0OydYaromuxcsi MpPaBUIBHBIX
NPEICTAaBICHUN O CYIIHOCTH M MPOHUCXOXICHUH T'€OMETPUYECKUX a0CTPAKIHiA, COOTHOIICHUH PEaTbHOTO U
UJCaNbHOT0, XapaKTepe OTPAKEHUs] MATEMAaTUYECKON HAayKOW SIBICHHUI U MPOIECCOB PEAbHOTO MHpa, MECTE
TE€OMETPUH B CUCTEME HAyK UM POJIM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHWH U B TPAKTUKE
crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS Y4YAIllMXCS, a TakKe KayecTB MBIILUICHHUS,
HEOOXOIMMBIX JUIS QAN Tallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpeaHero oliiero oOpa3zoBaHUSs, Tak
Kak o0ecreynBaeT BO3MOKHOCTh M3YYEHHUS! KaK AMCUUIUINH €CTECTBEHHO-HAYYHOIH HANpaBICHHOCTH, TaK U
T'YMaHUTAPHOU.

Jlormueckoe MbIIUIeHHE, (opMupyeMoe TpU HU3YYCHHH OOYYalOUIMMHCS TOHATUHHBIX OCHOB
TEOMETPUH U TOCTPOCHHUH IEMOYKU JIOTUYECKUX YTBEPKICHUU B XOJIe PEIICHUS T'€OMETPUUYECKUX 3ajad,
YMEHHUE BBIIBHTaTh W ONpPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCS TPU pEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpHUEeHTHPOBATHCS B TPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJIb BO BCEX 00JacTax
NesITeIbHOCTH YesoBeka. OpHeHTalHsl 4eJI0BeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro
COLMAIBHOTO OBITHS, OpMa OTpaKEHUSI OKPYNKAIOIIETO MHPA, YCIOBHE YCHEITHOTO MO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus JeicTBuTenbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pa3Hble
BUIBI y4eOHOW U TPYIOBOH ACATEIBHOCTH, SBISIETCS OJHUM U3 MPO(HECCHOHAIBHO BaKHBIX KAueCTB, MOITOMY
aKkTyalbHa 3a7aya (OpMUpOBaHUS y OOYHYaIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBHJIHOCTH
00pa3HOTO MBINUICHHS — CYIIECTBEHHOTO KOMITOHEHTa B TOJTOTOBKE K INPAKTHUYECKOW NEATETHHOCTH II0
MHOTUM HampaBlIeHUSIM.

Ilens ocBoeHusi mporpamMmbl ydeOHOTO Kypca «['eomeTpusi» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meoOpa3oBaresibHOe U OOIIEKYJIBTYpHOE pa3BUTHE OOyyaromuxcs yepe3 oOecreueHHe BO3MOKHOCTH
nproOpeTeHNs] W UCIOIBb30BaHUSI CUCTEMAaTHUECKUX T€OMETPUYECKUX 3HAHWUM M JCUCTBUH, CIEUMUIHBIX
reOMETPHH, BO3MOXKHOCTH YCHEIIHOTO IMPOJOKEHUsI 00pa3oBaHMs MO CIELUAIBbHOCTSAM, HE CBS3aHHBIM C
NPUKJIQJHBIM UCTIOIH30BAaHUEM T€OMETPHUH.

[Tporpamma o reomeTpuu Ha 6a30BOM ypOBHE MpeAHa3HaYeHa i 00y4YaroMIMUXCsl CPeTHEH IKOJIbI, HEe
UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYAHEHUN HAa YpOBHE OCHOBHOTO 00Iero odpa3zoBanusi. Takum obpazom,
oOyyaromuecsi Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHMYeCKHEe YMEHUs, CBS3aHHBIE CO
crienupuKoi TeOMEeTpUU U HEOOXOAUMBIE TSl )KMU3HU B COBpEMEHHOM oOmecTBe. Kpome 3Toro, OHM UMEIOT
BO3MOXHOCTh H3YyYUTh T€OMEeTpuio Oojiee TIyOOKO, €Clid B JaJbHEHIEeM BO3HHKHET HEOOXOJIUMOCTh B
TE€OMETPUYECKUX 3HAHUSAX B TPOPECCHOHATBLHOMN IS TEILHOCTH.

JlocTikeHre e OCBOCHMS MPOTrPaMMBbl OOECIIEUMBAETCS PELICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopuTeTHRIMU 33/1a4aMu OCBOCHHS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIFOTCS:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYphl M OCO3HAaHHE €&

B3aMMOCBSI3H C OKPY’KAIOIIMM MUPOM;



e (opMupoBaHHE IMPEICTABICHUS O MHOTOTpAaHHMKAaxX M TelaxX BpalleHHs Kak O BaXHEHIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OINUCBHIBATh M M3Yy4aThb Pa3HbIE SIBJIECHUS OKPYXKAIOLIEro
MUDA;

e (opMupoBaHHE YMEHHS PaclO3HABATh HA YEPTEKaX, MOJACISIX U B PEaIbHOM MUPE MHOTOTPAHHUKHU
U TeJla BPALLECHUS;

® OBJIQJICHWE METOJaMHU pEUICHHs 3aJad Ha ITOCTPOCHHUS Ha HM300paXEHUSAX INPOCTPAHCTBEHHBIX
buryp;

e (opMupoBaHME YMEHHs OIEPUPOBATb OCHOBHBIMU IOHSTHUSAMH O MHOTOTPaHHHMKAaX M Tejax
BpAILCHUS U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIQJICHHWE AITOPUTMaMHU PEUICHHUS OCHOBHBIX THIIOB 3a1ad; (hopMUpOBaHHE YMEHHS MPOBOAMTH
HECJIOKHbBIE JTOKA3aTEeNIbHbIE PACCYXACHUS B XOJ€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad M 3a1ad C
IIPAKTUYECKUM CONCPKAHUEM;

® Dpa3BUTHE HHTEIUICKTYalIbHbIX M TBOPYECKUX CIOCOOHOCTEH OOy4arommxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

e (dopmupoBaHue (yHKIHOHAIBHOM I'PAMOTHOCTH, PEJIEBAHTHOM IN€OMETPUHU: YMEHHME PACIO3HABAThH
HPOSIBICHUSI T€OMETPHUECKUX TMOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTyallUsiX M INpU H3YYEHHHM JPYIMX Y4eOHBIX IIPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POPMYJIMPOBATh UX HA SA3bIKE T€OMETPUU U CO34aBATh FEOMETPUUECKUE MOJIEIH,
IPUMEHSTh OCBOEHHBIM T€OMETPUYECKHIl ammapar A PpelleHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJa4, UHTEPIPETUPOBATh U OLICHUBATh I1OJIYYECHHBIE PE3YJILTATHI.

OTnUYUTENBHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCS BKIIOYEHHE B KYpC CTEPEOMETPUU B Hayaje ero
U3y4eHMsl 3a/ad, pellaeMbIX Ha YPOBHE WHTYUTHMBHOI'O IIO3HAHUS, M ONpPENeNEHHBIM 00pa3oM
OopraHu3oBaHHas paboTa HaJ] HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO M IPOCTPAHCTBEHHOI'O
MBILLUICHHS], CTUMYJIUPYET NPOTEKaHWE MHTYWTHUBHBIX ITPOLIECCOB, MOTUBUPYET K JaJbHEHUIIEMY HU3YYCHHIO
npeaMera.

[Ipeanourenue oTHaércs HAIIATHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUS, TO €CTh TEOpeTHYECKue
3HaHMUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-IIPAKTHUECKON JesATeNbHOCTH. Pa3Butne
IIPOCTPAHCTBEHHBIX MPEACTABICHUN Y y4alUXCsl B Kypce CTEPEOMETPHH IPOBOJUTCS 3a CUET PEILICHUs 3a/1a4
Ha CO3/IaHHE€ MPOCTPAHCTBEHHBIX O0pa30B M 3a/Jay Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMH OOpa3aMH.
Co3nanue oOpas3a MpPOBOAMTCA C OMOPOM Ha HAIVIAJHOCTb, a ONEpUPOBaHHE 00pa3oM — B YCIOBHUSX
OTBJICYEHMSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COJIEPIKaHuUs.

OcHoBHblE coxaepxkarenpHble JuHUM Kypca «['eomerpun» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«IIpsiMBIE M IIOCKOCTH B NPOCTPaHCTBE», «Tena BpameHus», «BEKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE.
@opMUpPOBaHUE JIOTHYECKUX YMEHHMM pPACIpeneiseTcsl HE TOJIBKO IO COJAEPKATENIBHBIM JIMHMUSM, HO U IO
rojiamMm 00y4eHus Ha YPOBHE CpEHEro 001Iero 00pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHHUs paboueit
POrpaMMBbI, pacrpeaeaEéHHbIM 10 rojaM 00y4eHHs], CTPYKTYpUPOBAHO TaKMM 00pa3oM, 4yTOObI OBIIAJI€HUE
FEOMETPUUECKUMHU TOHATHSIMU W HABBIKAMHU OCYIIECTBISJIOCH IIOCIIEIOBAaTEIbBHO M IOCTYHATENbHO, C
cOONIOZICHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHUS BKIIOYAIHCH B OOLIYIO CHCTEMY
TeOMETPUYECKUX MPEJCTAaBICHUH OOydaroUmMxcs, pacmmpsss W yrayonsas e€, oOpa3yd NpouHbIe
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun otBoauTcs 2 yaca B Henemro B 10 kimacce u 1 gac B Henemro B 11 kitacce, Beero
3a 1Ba roga ooydenus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHcTBO. Ilonsatue 00
AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHuEe MpsSMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapajuIeIbHbIE U
CKpeluBamoImuecs npsmsle. IlapamienbHOCTs NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IapasulebHbIC
IIPSIMBIE B IIPOCTPAHCTBE; MMAPAJUIEIBHOCTD TPEX MPAMBIX; NapAJICIBHOCTD IIPSAMOM U IIJIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMU CTOPOHAMU; yrojl MEXIy NPAMBIMU B IPOCTpaHCTBE. llapamienbHOCTh IIIOCKOCTEM:
IapaJulebHble IUIOCKOCTH; CBOMCTBA NapajUIeNbHBIX IUIOCKOCTeH. [IpocTeiline IpocTpaHCTBEHHbIE
(GUrypsl Ha MJIOCKOCTU: TETpa’p, KyO, Mapajuiesaenue; IoCTpOeHUE CeYeHUH.

IlepneHquKyISIpHOCTD NMPSAMOM U INIOCKOCTH: IIEPIEHAUKYISIPHBIC IIPSMBIE B IPOCTPAHCTBE, IIPSIMBIE
napaJuleJIbHble U NEPIEHANKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHANKYIISIPHOCTH IPSAMOM U INIOCKOCTH,
TeopeMa O MNpsAMOM MEPHEHIUKYIAPHOU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY NPSIMOU M
IUIOCKOCTBIO; IBYTPAHHBIN YroJj, JIMHEHHBIA yroyl ABYTPaHHOro yria. [lepneHauKkynsp M HaKJIOHHBIE:
paccTossHUe OT TOYKU A0 IUIOCKOCTH, PacCTOSIHME OT MPsAMOW 0 IUIOCKOCTH, MPOEKUus (Urypsl Ha
IUIOCKOCTh. [lepneHauKyISIpHOCTE IUIOCKOCTEH: NPU3HAK IEPHEHIUKYJISIPHOCTH JIBYX INIOCKOCTEH.
Teopema o0 TpEX NEPHEHAUKYIIAPAX.

MHoOrorpaHHuKHu

ITonsiTHE MHOrOrpaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKJIBIE U HEBBIITYKIIbIE
MHOT'OI'PAaHHUKH; pa3BEPTKa MHOrorpaHHuKa. [Ipu3ma: N-yronpHas npusma; TpaHU U OCHOBAHMS IPU3MBI;
npsMas M HaKJIOHHAas IMpU3Mbl; OOKOBas M TMOJHAs TIOBEPXHOCTh Npu3Mbl. [lapamnenenumnen,
IIPSIMOYTOJIBHBIN MTapajuIeJIenuIle] U ero ceorcrea. [Impamuaa: N-yronpHas NUpaMuia, TpaHA U OCHOBAaHHE
NUpaMu/ibl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMHUJIbI; IPaBUJIbHAS M yCEUEHHAS MUpaMua. JIeMEHTbI
IpU3MbI U upamMuel. [IpaBUIIbHBIE MHOTOIPAHHUKH: IIOHATHE IPABUJIBHOIO MHOTOTPAaHHUKA; IPABUIIbHAS
npy3Ma W NpaBUiIbHAs MUPAMUAQA; MpaBUIIbHAs TPEYroyibHas MUpPaMUAa U MPAaBWIBHBIA TETpa’ap; KyoO.
[IpencraBnenue o MpaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’Jap, AoJAeKa’aAp U ukocadap. CedyeHus Npu3Mbl U
IIUPAMHUJIBL.

CuMMeTpHusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOW, MIOCKOCTU. DJIEMEHTHI
CUMMETPUU B NTUpaMUJaX, lapauielenuIenax, IpaBUiIbHbIX MHOTOIPaHHUKAX.

Boblunicnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, aAuaroHanu, yriasl. [lmomans OoxoBoi
MOBEPXHOCTH M TMOJHOM TOBEPXHOCTH MPSIMOM MpHU3MBI, IJIONIAJh OCHOBAaHHWM, TeopemMa O OOKOBOMH
MOBEPXHOCTH MpsiMO mpu3Mbl. [1nomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHON MHUPaMUIbI,
TeopeMa o TuIoIaau yceu€HHo nmupamusl. [Torstre 06 06béMe. OOBEM MHUpPaMUIBI, TPU3MBL.

[Tono6usie Tena B mpoctpaHcTBe. COOTHOUIEHHMSI MEXAY IUIOMIAIIMU TMOBEpXHOCTEH, 0ObEMaMu
HOJOOHBIX Tl

11 KJIACC

Tesa BpaleHus

[Munuaapuueckas  MOBEPXHOCTb,  OOpasylollue  IMIMHAPUYECKOM  MOBEPXHOCTH,  OCh
WIMHPUYECKON ToBepXHOCTH. LlumuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, OOpa3yrolias U OCh;
TJI0MA b OOKOBOW U MOJTHON MTOBEPXHOCTH.

Konudeckasi moBepXHOCTh, 00pa3yroie KOHUYECKOW MOBEPXHOCTU, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: OCHOBaHWME M BepIIMHA, 0Opa3yolias W OCh, IUIOMaJb OOKOBOM W TOJTHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIKe U BHICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: LeHTp, paauyc, ITuaMeTp; Iiouaab noBepxHoctu cdepsl. BzanMmHoe pacnonoxkeHnue
cdepsbl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; IIIomanb chepsbl.



N300pakeHne Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka UIMHAPa U KOHYCA.

KomOuHamuu tes BpaleHust 1 MHOTOIrpaHHUKOB. MHOTrOrpaHHUK, ONMCaHHbIN 0KoJI0 cdepsl; cdepa,
BITMCAHHAsl B MHOTOTPAHHUK, WJIU TEJIO BPALICHUS.

[Tonsitue 06 00BEME. OCHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 00BEME MPAMOYTOJIBHOTO
napajenenunena u cieacteus u3 He€. O0bEM nnnmuHpa, konyca. O0bEM 1mapa 1 wiomanb chepsl.

[TonoGHble Tena B mpocrpaHcTBe. COOTHOLICHHS MEXIY IUIOIAASMHU IOBEPXHOCTEH, 00BbEMaMu
NOJOOHBIX TEII.

CeveHuss nuMaMHApa (MapayieIbHO W IMEPHEHAMKYISIPHO OCH), CEYEHUs KOHyca (IapajuienbHOe
OCHOBAHHIO U MPOXOAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha muiockocTd U B ipocTpaHcTBe. ClIo)KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpPA
Ha 4yucio. PasznoxkeHue BekTopa 1o TpEM HEKOMIUIaHapHbIM BekTopaM. IIpaBuio mnapamienenumnesa.
Pemenne 3amay, cBA3aHHBIX C NIPUMEHEHHMEM IIPAaBHJI JAEUCTBUM C BekTopamu. IIpsMoyronbHas cucrema
KoopauHaT B mpoctpancTBe. Koopaunarel BekTopa. Ilpocreiimme 3agaun B KOOpAMHATAaX. YTOJI MEXIY
BekTopamu. CKalsIpHOE MPOU3BEICHNE BEKTOPOB. BRIUMCIECHHE YII0B MEXIY MPSMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IIPH PELLICHUH T€OMETPUUECKUX 3aj1au.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MPOrpaMMbl yueOHOro rpeaMera «MaTeMaTHKa» XapaKTepU3yITCs:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU OOydYarolIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JjieHa
pOCCHICKOTO O00IIecTBa, TMPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHHS PA3THMYHBIX
CTPYKTYp, SBJICHUH, MPOLEAYP I'PaxkaaHCKOro 00IIecTBa (BHIOOPHI, OMPOCHL U IpP.), YMEHHEM B3aHMOJCICTBOBATH
C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKITUSMHU ¥ HA3HAUCHUEM.

IIarprnoTnyeckoe BoCIMTaHUE:

c(hOPMUPOBAHHOCTHIO POCCHICKOW TPaXKTAHCKOW UACHTUYHOCTH, YBAXKCHHS K MPOILIOMY M HACTOSIIEMY
POCCHIICKOM MaTeMaTUKH, HEHHOCTHbIM OTHOIICHUEM K JIOCTHKEHHUSM POCCHMCKHMX MAaTEMaTUKOB M POCCUKCKOU
MaTEeMaTHYECKON IMKOJBI, K WCIOJIB30BAaHUIO 3THUX JOCTHXKCHHA B JPYrMX HAyKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTo Hapoza; chopMHUpPOBAaHHOCTHIO HPABCTBEHHOT'O CO3HAHUS,
STUYECKOTO TOBEACHHS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAyKM U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMUYMUBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKJIIOYas ICTETUKY MaTeMAaTHUUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peleHU, PacCyKAECHUI; BOCIPUUMYUBOCTBIO K MAaTEMAaTUYECKUM aCIIEKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

du3nyecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTHUECKHUEe 3HAHHS B HHTEpEcax 3J0pOBOro 1 0€30MacHOro
o0Opa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEKUM
3aHATUA W OTHAbIXa, peryisipHas ¢u3nueckas aKTUBHOCTbH); (DU3MUECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUIX
CIIOPTUBHO-03/I0POBUTEILHOMN JCSATEIHHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYAYy, OCO3HaHUEM IIEHHOCTH TPYAOIIO0US; HWHTEPECOM K pa3IMuHbIM cdepam
npodeccnoHaNbHON AEesTeNbHOCTH, CBSI3aHHBIM C MaT€MaTUKOW M e€ MPHIOKEHUSIMH, YMEHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp Oymymed mpodeccur W peann30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIaHBI, TOTOBHOCTHIO U
CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHI0 M CamMOOOpa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HH,
TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7a4 MaTEeMAaTHUYE€CKOM HAIPaBICHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO HKOJOTHYECKON KYIbTYpbl, TOHHMMAaHUEM BIHUSHHUS COIHMAIBHO-YKOHOMHUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLMATBLHON Cpeibl, 0CO3HAHUEM TTI00ATHHOTO XapaKTepa dSKOJOTHIECKIX
npoOJeM; OpHEeHTAIMEH Ha MPUMEHEHHE MaTEMaTHYECKUX 3HAHWM JIJIsl PEIIeHHsI 3a7a4 B 00JaCTH OKpYXKaroen
Cpelibl, IIIAHUPOBAHUS MMOCTYNKOB U OLIEHKU WX BO3MOXKHBIX TOCIEACTBUN ISl OKPYKAIOLIEH CpeJibl.

IleHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIIeCTBEHHON MTPAKTUKHU, TOHUMaHUEM MaTEMaTHYECKON HAyKH KakK c(hepbl 4eTOBEUECKOM ACITEIHPHOCTH, dTANlOB
e€ pa3BUTHUS U 3HAYUMOCTH JUIsl Pa3BUTHs LIMBUIM3AIMU; OBIAJCHUEM S3bIKOM MAaT€MAaTUKU U MaTeMaTH4eCKOM
KyJIbTypOH KaK CpPEICTBOM IIO3HAHHWS MHpPA; TOTOBHOCTBHIO OCYIIECTBISATH MPOEKTHYIO W HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHple  pe3yiabTaThl  OCBOCHHS  MpOrpaMMbl  yueOHOro  mpenmera  «MareMaTuka
XapaKTepU3YIOTCS  OBJAJICHUEM  YHUBEPCAIGHBIMU  HO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OelICINEUAMU, YHUBEPCATbHIMU Pe2YIAMUEHBIMU OeUCMBUAMU.

1) Vuueepcanvuvie noznasamensuule Oelicmeus, obecneuusaiom Gopmuposanue 6a308blX KOSHUMUGHbIX
npoyeccog obyuarowuxca (oceoenue Memooo8 HNO3HAHUA OKPYICAIOue20 Mupd, NpuMeHeHue J102UYeCKUXx,
ucce008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).



Ba3oBble JJornuyeckue AeiicTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKKM MaTEeMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUHA MEXKIy TOHATUSAMHU; (QOPMYIUPOBATH  OMNPEICICHHUS  TOHATHN; YCTaHABJIMBATH
CYLICCTBEHHBIH MpPHU3HAK Kilaccu(UKaIMKM, OCHOBaHHUS g OOOOIIEHHS U CpPaBHEHUS, KPUTEPHUU
IIPOBOJMMOI0 AHAJIN3A;

BOCIPUHUMATh, (GOPMYIUPOBATH U MPeoOpa3oBbIBATH CYKICHHS: YTBEPAUTEIbHbIE U OTPULIATEIbHbIC,
€IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,

BBISBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTUBOpEYUst B (pakTax, NaHHBIX,
HAONIIOJICHUSAX W YTBEPXKICHHSX; TMpeajaratb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M MHIYKTHUBHBIX YMO3AKJIIOUCHUH,
YMO3AKJIOUECHUH 110 aHAJIOTHH;

MPOBOAUTh CAMOCTOSITEILHO JIOKa3aTeNbCTBA MATEMATHUECKUX YTBEPXKACHUU (NpsMblE U OT
MIPOTUBHOT0), BHICTpAWBaTh apryMEHTAallMI0, MPUBOJUTH MPUMEPHl U KOHTPHpPUMEPHI; 00OCHOBHIBATH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

BBIOMpATh CIOCO0 pelleHusl yueOHOU 3a7auu (CpaBHHBATh HECKOJIBKO BapUAHTOB PEILICHUS, BHIOUPATH
Hau0OoJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBUSA:

UCIIOJIB30BATh BOIPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT IMO3HAHHS, (HOPMYIHPOBATH BOIMPOCHI,
(buKcHpyOIIHe MPOTHBOPEYNE, MPOOIeMy, YCTAaHABIMBATh UCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHUE;

MIPOBOJNTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT, WCCIICJJOBAHHE II0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOATENbHO (HOPMYITHUPOBaTH 000OIIEHHSI U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS,
WCCJICIOBAHMS, OICHUBATH IOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB M 0000IIECHUH;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEAMOIOKEHHUS O €T0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh Je(PUUUTH MH(OPMAIMM, JaHHBIX, HEOOXOIMMBIX JJsi OTBETa Ha BOIPOC U AJIS PELICHHS
3aJauu;

BBIOMPaTh MHPOPMALUIO U3 HCTOYHHUKOB PA3MYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U
WHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB U ()OPM TIPEICTABICHUS;

CTPYKTYpUpOBaTh HMH(POPMALMIO, NPEACTABIATH €€ B pazdUuHbBIX (¢opMmax, WIIIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIHU TIO CAMOCTOSTENEHO CHOPMYITHPOBAHHBIM KPHUTEPHSIM.

2) Vuueepcanvuvlie KOMMYHUKAGMUGHble Oeclcmeus, 00ecnequsarom coopmMupo8aHHOCmMb COYUATbHBIX
HABBIKO8 00YUAOWUXCAL.
Oo0menmne:

BOCIIPUHUMATH ¥ (POPMYIIMPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSIMH U IEJISIMU OOIIEHHUSI; SICHO,
TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHSI
10 X0y peIIeHus 3a/1a4l, KOMMEHTUPOBATh MOJyYeHHBIH pe3yibTar;

B XO/e OOCYXKIEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbI, MPOOJIEMBI, pemraeMon
3a7a4yM, BBICKA3bIBATh WJCH, HAIEICHHBIE HA IOMCK PEIICHHS; COMOCTAaBISATh CBOM CYXKICHHSA C
CYXKJIEHUSIMH JPYrUX YYaCTHHUKOB JHajora, OOHApYXHBAaTh pa3IMuMe W CXOJACTBO IIO3UIHUH; B
KOppeKTHOH (opMme GopMynrpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS,

MPEJCTABIATh PE3yAbTAThl PEIICHHS 3a/laui, SKCIIEPUMEHTA, UCCIICAOBAaHUS, IPOEKTAa; CAMOCTOSTEIILHO
BbIOMpPATh (popMaT BEICTYIJICHUS C YUETOM 3aJau MPE3eHTAlUN 1 OCOOCHHOCTEH ayIuTOPHH.

CoTpyaHunyecTno:

[IOHMMAaTh M MCIOJb30BaTh IMPEMMYIIECTBA KOMAaHIHOM M WHIAMBUAYAJIbHOW pabOThl NpU PEIIEHUU
y4eOHBIX 3a/1a4; MPUHUMATh €JIb COBMECTHOM NEsTEeIbHOCTH, TNIAHMPOBATh OPraHU3AIMI0 COBMECTHON



paboThl, pacrpenenars BUABI pabOT, JOTOBApUBATHCSA, OOCYXKIATh IMPOLECC M Pe3yiabTaT pPabOTHI;
0000111aTh MHEHHUS HECKOJIIBLKHUX JIOEN;

® y4YacTBOBaTh B TPYMNNOBEIX (GopMax paboThl (0OCYkIeHUS, OOMEH MHEHHIA, «MO3TOBBIC IITYPMBI» U
WHBIC); BBINOJHITH CBOK YacThb pabOThl M KOOPAMHUPOBATH CBOU JEWUCTBUSA C JIPYTMMU YJI€HAMHU
KOMAH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIAa/a B OOLIUI MPOAYKT MO KPUTEPHUSIM, C(HOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

3) Vuueepcanvhvie pecynamuenvle Oeticmeus, 0Oecnevusaom Qopmuposanue cMulCI08bIX YCMAHOBOK U

HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anus:

®  COCTaBIIATH IUIaH, AITOPUTM PELICHHS 33a4H, BBIOUPATh CIIOCOO PEIIeHUs C YYETOM UMEIOLTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI €
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb:

e BJAJIeTh HAaBBIKAMH II03HABATENILHOW pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHHA U
MBICIMTENBHBIX TIPOLIECCOB, HMX PE3yJAbTaTOB; BIAJCTh CIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a1auH;

® MPEABHJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUU 33a4d, BHOCUTh KOPPEKTUBBHI B
NeSTeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

® OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa WEIW M YCIOBHUSAM, OOBSCHATh NPHYUHBI JOCTH)KCHUS WIH
HE/IOCTIKCHHS PEe3YJIbTAaTOB JIEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY HpUOOpEeTEHHOMY
OTIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OmnepupoBaTh MOHATHSAMHE: TOUKA, TPsMasi, MIIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a]1au.

OnepupoBaTh MOHATHSAMHE: MMAPATUICTBHOCTD U MEPIICHIUKYISIPHOCTD MPAMBIX M TIOCKOCTEH.

KnaccuguiupoBath B3auMHOE PaCIOI0KEHHUE TPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAHHBIA Yroj, TPaHW JIBYTPAHHOTO Yyriia, peOpo IBYrpaHHOrO YrIia;
JMHEWHBINA YroJl JBYTPAHHOTO yIJIa; TPaJyCHas Mepa JBYTPAaHHOTO yTJa.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBIMTYKJIBIH MHOTOTPAHHHK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHBI MHOTOTPAaHHHKOB (IMHpaMua; MPU3Ma, IPSIMOYTOJbHBINA MapalieeuIie,
Ky0).

KnaccuuiupoBaTh MHOTOTpaHHUKH, BBIOMpast OCHOBAHUS TS KiacCH(DUKAIIUHU (BBIMYKJIbIC U HEBBITYKIIbIC
MHOTOTPaHHHUKH; IPABHJIbHBIC MHOTOTPAHHUKH; TIPSIMbIC U HAKJIOHHBIC ITPU3MBI, TTApajlICIICITUTIC]IbI).

OmnepupoBaTh MOHATHSAMHE: CEKYIIAs MIIOCKOCTh, CCUEHHE MHOTOTPaHHUKOB.

OOBACHSTH MPUHITUIIBI TIOCTPOCHUS CEUYCHUM, UCIIOB3YSI METO/] CJIC/IOB.

CTpOUTh CEUYEHHS MHOTOTPAHHUKOB METOJOM CIICJIOB, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Perrate 3amaur Ha HaXOXJIEHHE T'€OMETPHYECKHUX BEIHYMH IO O0OpasiaM WM aJlrOPUTMaM, MPHUMEHsS
W3BECTHBIC AHAIMTHYCCKUE METOJbl MPH PEUICHUH CTAaHJAAPTHBIX MATEMAaTHYCCKUX 3a/lad Ha BBIYMCICHHE
PACCTOSTHUI MEXIy IBYMs TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY CKPEUHBAIOIIMMHUCS
MPSIMBIMH.

Pemath 3amaun Ha HaxXO0XICHHUE TCOMETPUYECCKUX BEJIMYMH MO OOpasliaM WU ajlrOpuTMaM, MPHUMEHSSI
W3BECTHBIC aHAUTHYCCKUE METOJIbI MPHU PEIICHUU CTAHIAPTHBIX MATEMATUYCCKHMX 3a/la4 Ha BBHIYMCIICHUE YTIIOB
MEKIY CKPEIIHUBAIOIIMMHUCS MIPSIMBIMHU, MEKIY MPSIMOM U IMIIOCKOCTHIO, MEXK/TY TUIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Bbruuciiate 00bEMBI M IUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MHUpaMua) ¢ MPUMEHCHHEM
(bopMyJT; BBIYUCIATH COOTHOLICHUS MEXTy TUIOIIAIIMH TTOBEPXHOCTEH, 00bEMaMK TTOAOOHBIX MHOTOTPAHHHKOB.



OnepupoBaTh NOHATUSMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBI.

W3BnekaTh, npeoOpa3oBbIBaTh M MHTEPIPETUPOBATh HH()OPMAIIIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTeXax U PUCYHKaX.

[TpumensTs reomerpuueckue (akTbl Ui PpEHICHUS CTEPEOMETPUUYECKUX 33a/ad, MPEAroIararomux
HECKOJIbKO 1IaroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpumeHsTh mHpOCTEHIINE NIPOrpaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHMKAIIMOHHBIE CUCTEMBI IpU
PEILICHNN CTEPEOMETPUUECKHUX 3a1a4.

[IpuBoUTE MpUMEpPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJAE U KU3HU, pACIIO3HABATh IIPOSIBICHUE
3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh MONY4YEHHbIE 3HAHUS HA IMPAKTUKE: AHAJIU3UPOBATh pEAJbHbIE CUTYallud U IPUMEHATH
U3yYeHHbIE TMOHATHA B TPOLIECCE IOMCKA pPELICHUs MaTeMaTU4eCKd CQHOPMYIUPOBAaHHOW IpOOIeMbI,
MOJIETMPOBATh PEAJIbHBIE CUTYAIIMH Ha SI3bIKE FEOMETPHH, UCCIIEI0BATh TOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAaHUEM
rEeOMETPUUECKUX TOHATHM M TeopeM, ammapaTta ainreOpbl; pemaTb HOPaKTUYECKHE 3a/adyd, CBS3aHHBIE C
HaXO0XJEHUEM IT'€OMETPUUYECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh NOHATUSIMU: LHMWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yrolIie LUINHAPUYECKON MOBEPXHOCTH;
WIMHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIlne KOHNYECKOH MOBEPXHOCTH, KOHYC; chepudeckas HOBEPXHOCTb.

Pacnio3naBats Tena Bpamenust (HUWIUHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYCHHS TEJT BPAILICHHUS.

KrnaccuduupoBars B3aMMHOE pacIoNioKeHUE CPEPHI U IITOCKOCTH.

OnepupoBaTh NMOHATHUSMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA CETMEHTA; IApPOBOM CIIOW,
OCHOBAHHE IAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOIMIATU TIOBEPXHOCTEH Tel BpaIIeHHs, TEOMETPHUUYECKUX Tell C MPUMEHEHUEM
dbopmy.

OnepupoBarh MOHATHSAMHU: MHOTOTPAHHUWK, BIUCAHHBIM B cepy M ONMHCAHHBIA OKoJo chepsl; chepa,
BIIMCaAHHAsd B MHOI'OI'PaHHUK WJIM TCJIO BPAIICHHA.

BbrancnsTe COOTHOIICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOTI0OHBIX Te.

N300paxats uzyyaembie GUTYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y; CTPOUTH CCUCHUA TCII BpallICHUA.

W3Bnekarb, MHTEPIPETUPOBATH U MPEOOPa30BHIBATH WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX F€OMETPHUECKUX
¢burypax, IpeJICTaBICHHYIO Ha YepTexkax U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrimmongaTte )IeﬁCTBHﬂ CJIOKCHHUS BCKTOPOB, BBIYUTAHHA BCKTOPOB M YMHOXCHHA BCKTOpa Ha 4YHCIIO,
OOBSICHSITh, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[IpuMeHATH MpaBWIIO MapAJIIENICTIUIIEAA.

OnepupoBarh MOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B MIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PAaBEHCTBO
BCKTOPOB, KOOPAWHATEI BEKTOPA, YI'OJI MEXKAY BEKTOpaMH, CKAIAPHOC MMPONU3BEACHUE BEKTOPOB, KOJJIMHCAPHLBIC U
KOMILIAaHAPHBIC BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB W TPOHM3BEACHHE BEKTOpPAa HA YHWCIIO, YOl MEKIY BEKTOPaMH, CKaISpHOE
MIPOM3BE/ICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBarh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensTh reomerpuueckue (akTbl Ui PpEIICHUS CTEPEOMETPUUYECKUX 33734, MPEeAroararomux
HECKOJILKO IIIaroB PEIIeHIsI, €CITH YCIOBUS IPUMECHEHUS 3a/IaHbl B SIBHOU (hopMe.

Pematp npocrelinie reoMeTpUuecKre 3a/1a4 Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemrate 3amaum Ha 1O0Ka3aTeIHCTBO MATEMAaTHUECKUX OTHOIICHUH M HaX0XKICHHE TEOMETPUICCKUX BETUINH
10 06pa3uaM W aJilrOpuTMaM, NPUMCHASA HU3BCCTHBIC MCTOAbLI IMPU PCIICHHUU CTAHAAPTHBIX MATCMAaTUYCCKUX
3ajad.

IIpuMeHATH NpOCTEHIINE IPOrPpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAL[MOHHBIE CUCTEMBI IIpU
pEIICHUH CTEPEOMETPUIECCKHX 3a/1ad.



[IpuBoauTE MpUMEpPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJAE U KU3HU, PACIIO3HABATh IIPOSIBICHUE
3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MOJydEHHbIC 3HAHUSA Ha IPAKTUKE: AHAJIU3UPOBATh peEalbHbIE CHUTYallUH W IPHUMEHSITH
U3yYEHHbIE TMOHATHA B TIpOLlECCe IOMCKA pPELICHUs MaTeMaTU4eCcKd CQHOPMYIUPOBAaHHOW MpOOIEeMBI,
MOZICJIINPOBATh peajbHbIE CUTYaLlMH Ha SI3BIKE TEOMETPUH, UCCIEA0BATh TIOCTPOCHHBIE MOJEIIH C UCIIOJIb30BAHUEM
rEeOMETPUUECKUX IIOHATHM M TeopeM, ammapata aireOpbl; pelarh IPakTUYECKHE 3a/aud, CBA3aHHBIE C
HAax0KJICHUEM I€OMETPUUYECKUX BEJIMUUH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIE pﬁaRanecmle o0pa3oBaTte/ibHbIC
padoThbI padoTbl pecypes
bubnunorexa LIOK
! Baenenne B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubmuorexa [JOK
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSAMH 10 1 hitps:/m.edso0.ru/1c209e37
bubnunoreka LIOK
° Mrororparitii 11 . https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
6 OOLEMEI MHOTOTPAHHHKOB ; 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEeUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



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

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
paéoThI patoThI pecypesI
bu6mmoreka [IOK
1 Tena BpateHus 12 https://m.eds00.ru/1c209e37
. bubnmoreka [JOK
2 ObBEmbI Ten > 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KonuyecTBo yacos Jlara DJIeKTpPOHHbIe HU(pPOBbIE
n Tema ypoka o0pa3oBaTeIbLHbIC
w/n yp Beero KonTpoabn [MpakTnyeck wayenus p
ble padoThI ue padoTsbl pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTb,
1 npoctpancTBo. [IpaBuia n3zobpaxxeHus 1 Bbu6muoteka [JOK
Ha PUCYHKaX: H300pakeHuUs https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapalIeIbHBIX MPSIMBIX
(OTpE3KOB), cepeaNHBI OTPE3Ka
[ToHsTHS: IEpECEKAIOIIUECS
2 [UIOCKOCTH Hpe eceKaIH(j necs npsMas u 1 Bubmorexa HOK
- 11ep m p https://m.edsoo.ru/2d8a9c99
[LUIOCKOCTD
Toustus: mepecexaroniuecs
3 IUIOCKOCTH npe ecexai uecs upsaMas u 1 Bubmzorexa HOK
- 11ep m p https://m.edsoo.ru/db685e73
[UIOCKOCTD
3HAKOMCTBO C MHOT'OT'PaHHHKAMU,
4 n300pakeHue MHOFOFpaHHI/IKOB Ha 1 Bubmzorexa HOK
P P https://m.edsoo.ru/a63959ed
PHUCYHKAX, Ha MPOCKITMOHHBIX YePTEIKAX
HauanbHabeie cBeqeHus 0 KyOe u
5 HOAPaMUIE, UX Ia[BBé TKI/IZI MOJIETIN 1 Bubmaorexa LIOK
PaMHJIC, UX p p ACTH. https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAHHHUKOB
HauanbHbeie cBeqeHus 0 KyOe u
6 HOAPaMUIE, UX Ia[BBé TKI/IZI MOJIETIN 1 Bubmuorexa IOK
PaMHJIC, UX p p ACTH. https://m.edsoo.ru/3d8ffd32
CeueHst MHOTOTPAaHHUKOB
ITorsarue 00 akCHOMaTHYECKOM
7 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1 Bubmuorexa IOK
p p puu.: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TTousiTre 00 aKCMOMATHYECKOM
8 [IOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 1 Bubmrorexa LIOK
Y peoMeTpun. https://m.eds00.ru/239c8ch4
CTEpEOMETPHUH U CIEACTBHSI U3 HUX
TTousiTrie 00 aKCHOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUM: AKCHUOMBI 1 Bubmrorexa LIOK
P peoMETpHL. https://m.eds00.ru/65c6b106
CTEpEOMETPHUH U CIEACTBHSI U3 HUX
ITonsiTue 00 aKCHOMATHYECKOM bu6nunorexa LIOK
10 1 ]
HOCTPOCHHH CTEPEOMETPUH: aKCHOMBI https://m.edsoo0.ru/258fc245
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CTEPCOMETPHU U CIICACTBUA U3 HUX

B3aumnoe pacronoxeHue npsiMbix B
IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,

bubnunoreka LIOK

11 napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
npsMbIe
[TapamienbHOCT IPSAMBIX U
p | Eemert s o Bumorea 10K
, https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
MIPSIMBIX
13 macorooreh » mpocrpancmme BuSmorexa L[OK
. https://m.edsoo.ru/ee1d19b9
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH
14 VYTibl ¢ COHaNpaBlIeHHBIMU CTOPOHAMHU bubmmorexa [IOK
https://m.edso0.ru/9f4071b9
15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/fe733862
16 VYron Mexy IpsSMbIMU B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEM: Bbu6moteka LJOK
napaJuieIbHbIe TTIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH bubmorexa HOK
https://m.edso0.ru/e504d656
19 diroput s maoemocn: erpaoap. BuGmiorexa LIOK
: P https://m.edsoo.ru/4a28dc02
napajuleJenunes
20 IToctpoeHune ceueHnit bubmmorexa LIOK
https://m.edsoo.ru/1d434d0f
21 [Toctpoenue ceuenunit brbmmorexa LIOK
https://m.edsoo.ru/ec26fe5d
KonTtponbHas pabota o Teme
29 "IIpsiMble U MJIOCKOCTH B MIPOCTPAHCTBE. bu6muoreka [JOK
[TapannenbHOCTh IPSAMBIX U https://m.edsoo.ru/9a0a%e56
miockocTeit"
[lepnenquKyISIPHOCTD MIPAMOM U Bu6muorexa LOK
23 IUIOCKOCTH: MIEpIEHANKYIISIPHBIE

psiMble B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d
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o4 [Ipsambie mapasienbHbIie U bubnuotexa [JOK
NEePICHANKYIISIPHBIC K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napaienbHbIe U bubmuotexa [JOK
NEPIEHANKYIIAPHBIEC K MJIOCKOCTH https://m.edsoo.ru/ba545966
2 [Ipu3Hak nepneHIuKyJISpHOCTH bubnuorexa [JOK
IPSIMOM | TIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHuKyIsipHOCTH Bu6muoteka [JOK
IPSIMO# U TUTOCKOCTH https://m.edso0.ru/79165d15
8 TeopeMa 0 npsIMOM ITEPIIEHAUKYIISIPHON Bu6mumotexa [JOK
IJIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o mpsiMOl NEPIEHANKYISIPHON bubmuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema 0 psIMOM ITEPIIEHAUKYIISIPHON Bbu6moteka [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
3 paceronme on somat 10 mmookocr Bu6morera LIOK
9 ’ https://m.edsoo.ru/33c477d3
paccTosiHuE OT NPSIMOM 0 TIOCKOCTH
32 paceronme on somat 10 mmookocr Bu6morera LIOK
9 ’ https://m.edsoo.ru/66fefadd
paccTosiHuE OT NPSIMOM 0 TIOCKOCTH
IleprienaAuKYJISIp ¥ HaKJIOHHBIE:
33 p;CPCTZﬂine}gIT I;O‘IKIfIl LLHOOHJIOCGKOCTH bubmiorexa LJOK
o ' https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMON JI0 IJIIOCKOCTH
TlepnieHaAuKYJISIp ¥ HAKJIOHHBIE:
34 p;CPCTZﬂine}gIT I;O‘IKIfIl LLHOOHJIOCGKOCTH bubmaorexa LJOK
o ' https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YTOJl MEXIY bubnuoreka [IOK
IpSIMOH | TTIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yroi bu6muoreka [JOK
JIBYTPaHHOT'O yIiia https://m.edsoo.ru/c7c777ed
B npmmak nepmenmypHocTs Aoy ubmiorera LLOK
o https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEMN
39 [leprieHUKYIAPHOCTD MIOCKOCTEH: bu6muoreka [JOK

NPU3HAK MEPIEHAUKYISIPHOCTH JBYX

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

IUIOCKOCTEH

[leprieHANKYASIPHOCTD IJIOCKOCTEH:

bubnunoreka LIOK

40 MPHSHAK MEPTEHARIYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH

41 Teopema o0 TpEX NepHEHAUKYIApaAX bubmorexa LIOK

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEx MepHEHANKYIIAPAX bubmorexa [IOK

https://m.edsoo.ru/52188a7d

43 Teopema o TpEX mepreHANKYIIpax bubmmorexa [IOK

https://m.edso0.ru/9f246736
KonrponbHas pabora no remam

44 "TleprnieHAIUKYISIPHOCTD MPSIMBIX U Bbu6moteka LJOK
wiockocteit" u "Vl MeX Iy https://m.edso0.ru/5b971ef3
IPSIMBIMU U TIOCKOCTSIMH"

[lonsTHE MHOTOTPaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE bubnuoreka [IOK
Y HEBBIYKJIbIC MHOTOTPaHHUKH; https://m.edso0.ru/2d24e873
pa3BEPTKAa MHOT'OI'PaHHUKA
[Tpu3ma: N-yroapHast pu3Ma; rpaHu v

16 OCHOBaHWS MIPU3MBI; TIPsAMAs U bubmmoreka [JOK
HaKJIOHHAsI TPU3MBIL; OOKOBasi M MOJTHAS https://m.edsoo.ru/b4ad63ad
MOBEPXHOCTH TPU3MBI

47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubmmnorexka HOK
napajuIeNICIUIe]] ¥ ero CBOMCTBA https://m.edso00.ru/8a7be683
[Mupamuga: N-yrompHasi mupaMua,

I'paHU U OCHOBaHME MUPAMHU/IBL;
48 61(3)K0Ba5[ ?dcngnHaﬂiIOBleijH(f[CT; bubmorexa HOK
i N https://m.edsoo.ru/fblcd0a5
NUpaMU/Ibl; TpaBUIIbHAS U yCeUEHHAs
nupamuIa
[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
NPaBUIBLHOTO MHOTOTPAaHHUKA,;

49 IIpaBUJIbHAS MIPU3Ma U NIPABUJIbHAS bu6muoreka [JOK
NUpaMy/Ia; IpaBUiIbHAs TPEYTrolbHas https://m.edso0.ru/074c8865
nUpamMu/Ia ¥ MPaBIIILHBINA TETPadap;

KyO
[IpencraBnenue o MpaBUIbHBIX Bubmorexa IIOK
50 MHOTOTPAaHHHUKAX: OKTadIp, JOACKadIP

¥ UKOCaYIP.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpus B IPOCTPAHCTBE:
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI

but6mmoreka [IOK

51 CUMMETPHHU B IIHPAMHJIAX, https://m.edsoo.ru/b9e777d9
napasuiesienumne1ax, NpaBuIbHbIX
MHOTOTPaHHHUKAaX
Brrunciienue 31eMeHTOB
o bubnmnoreka HOK
52 MHOTOI'PAaHHHUKOB: pEOpa, JuaroHau, hitps://m.edsoo.ru/6cdbecef
yTJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
53 MOJTHOM TOBEPXHOCTH MPSMOU MPU3MBI, bubmuorexa [IOK
IUIONIA/Ib OCHOBAHUIL, TEOpEMa O https://m.edso0.ru/37d84157
OOKOBOI OBEPXHOCTH MPSMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 IIOBEPXHOCTHU IIPaBUIIbHOW MMMPAMHUIBI, Bu6moteka [JOK
TEeopeMa O IUIOIIaar OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEUEHHON TTUPAMUIBI
55 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubnnorexa [JOK
56 lomsue 06 0bnEme https://m.edsoo.ru/7ad0020b
. bubnmorexa LIOK
> OOBEM mHpamH LI https://m.edso0.ru/235171b3
N bubnuoreka [IOK
S8 OOBEM mpam LI https://m.edsoo.ru/f47dfefd
. bu6nmorexa LIOK
59 OOBEM mHpamH LI https://m.edso0.ru/79c10312
. bubmuoreka [IOK
60 OOBEM mpam LI https://m.edsoo.ru/2faadc3f
N bubnuotexa [JOK
61 OOBEM mpH3MbI https://m.edso0.ru/79853608
. bubmuoreka [{OK
62 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
N bubnuotexa [JOK
63 O0BEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonTtponbHas pabora o Teme bubmuoteka [IOK

"O06bEMBI MHOTOTPAaHHUKOB"

https://m.edso0.ru/28a6573c
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[ToBTOpenue, 0600IIEHNEe
65 cucreMarusanus 3HaHuil. [loctpoenue
CEYEHUI B MHOTOTPAHHUKE

but6mmoreka [IOK
https://m.edso0.ru/098bedad

[ToBTOpEeHME, 0000IIEHNE
cucTeMaru3anys 3HaHu. Beraucienne
PacCTOAHUIN: MEXIY JBYMsI TOUKAMU,
OT TOYKH JI0 NPSIMOM, OT TOYKH 10
MJIOCKOCTH, MEXTY CKPEIIUBAIOITUMHUCS
MPSIMBIMU

66

67 HroroBast koHTpoIbHAs paboTa

bu6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

bubnunoreka LIOK
https://m.edso0.ru/b9146bc0

[ToBTOpeHmE, 0600IIEHNE
cucTeMaru3alys 3HaHu. Berancienme
68 YIJIOB: MEXKIY CerIHI/IBaIS)IJ_II/IMI/ICH
MPSIMBIMU, MEXTY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB
ME¥K]1Y TIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuoreka [IOK
https://m.edso0.ru/56765e8b
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11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Konr I Hata 00pa3oBaTebHbI
/i Beero POJIbHBIE PAKTHYECKHE | L.oyopng pa3oBareJ e
padoThI padoThI pecypcbl

L taer: nots nosepaioen 1 buGanorera LIOK

’ https://m.edsoo.ru/0341bc2b
chepnl
Bzaumnoe pacrnonoxenue chepbl

2 U IIJIOCKOCTH; KacaTelbHas 1 bubnunorexa LIOK
IUIOCKOCTH K cdepe; MIoIan https://m.edsoo.ru/bed12a43
cepsr

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmmoreka [JOK
MIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
[WTHHIPAYECKON TTIOBEPXHOCTH
[Hununaap: ocHoBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 ockh; 1 bubmmnoreka HOK
[UIOIIAIh OOKOBO M MOJHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3zBépTka mmimnHapa.

6 CeueHust MIMH]IPA (TUTIOCKOCTHIO, 1 bubnuoreka [IOK
napauIeIbHON HITH https://m.edsoo.ru/016e25eb
NEePIEHIUKYISIPHON OCH
LHUAJTUHAPA)

Konunueckas HOBepXHOCTH,

7 00pa3yrorme KOHNIeCKOU 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpPIINHA, Bubmuotexa LOK

8 o0pa3yrolas 1 och; MI0MAAb 1

OOKOBOH U MOJTHON OBEPXHOCTH

https://m.edso0.ru/897dd3b2
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VYceuéHHblil KOHYC: 00pa3ylomue

but6mmoreka [IOK

9 M BLICOTA; OCHOBAHH H OOKOBa https://m.edso0.ru/1468bab3
MOBEPXHOCTh
H306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust KoHyca (TUIOCKOCTHIO, bubnuorexa [IOK
napauiebHOW OCHOBAHHIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEpILUHY)

11 KoM0Ounaus ten BpaeHus u Bu6mumoteka [JOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMUCaHHBIN

12 okoJto cepsr; chepa, BricaHHAS B bubmmoreka [JOK
MHOT'OIPaHHHMK HJIH B TEIIO https://m.edso0.ru/0b136158
BpaIleHus

13 ITousitue 06 006éMe. OCHOBHBIE bubnunoreka LIOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7

N bubmuoreka [IOK
14 OOBEM UM, KOHYCa https://m.edso0.ru/5513d87b
. bubmuoreka [IOK

15 OOBEM mapa i nomans chepet https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU bubnmnorexa [JOK
HOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOIOOHBIX TeN

| S ptors oo B LOK
" https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubmuoreka [IOK
POCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB bubmorexa I[IOK

https://m.edsoo.ru/23f4f089

20 YMHOKeHHEe BEKTOpa Ha YHCII0 bubmorexa OK

https://m.edsoo.ru/dee379eb
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Pa3noxxeHue BEKTOpa 110 TPEM

but6mmoreka [IOK

21 HEKOMIUIAaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBwiio nmapannenenumnena — '
Pemmenue 3aay, CBSI3aHHBIX C Bubmiorexa LIOK

22 IIPUMEHEHHUEM IIPABUJI AEUCTBUM C https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHatHO-BEKTOPHBIN METO/T Bubnmorexa LJOK

23 HIPH PELISHHH reoMeTpHreciinx https://m.edso0.ru/d3alfe30
3a1au
[TpsimoyronbHas cuctema
KOOpJMHAT B IIPOCTPAHCTBE. Buborexa LIOK

24 KOOpHHf{ ST BEIETODa, https://m.edso0.ru/48db7058
IIpocreiimme 3ama4uu B
KOOpJMHATaX
YTroa Mex1y BEKTOpamH.

25 CKaJISIpHOS }l,TpOI/ISBEIIeHI/Ie bubsmorexa [IOK

https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brrunciienue yriioB Mexuay bubnuoreka [IOK
HPSMBIMH U TJIOCKOCTSIMU https://m.edsoo0.ru/8efbe78e
KonTponbHas pabota mo Teme

27 "BCK”ll?OpI)I U K(l)aoanHaTH B bubmorexa [IOK

" https://m.edso0.ru/77c22fc5

IIPOCTPAHCTBE
[ToBTOpenue, 06001IeHUE U

28 CHUCTeMaTU3alus 3HaHH. bubmuoreka [IOK
OcHoBHBIE GUTYPBI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IJIaHUMETPUU
[ToBTOpenue, o6odIIeHNE U

29 CHCTEMATU3alNS 3HAHUH. bubmuoreka [IOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edso00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpeHnue, 0600IIeHNE U

30 cUCTeMaTu3anys 3HaHul. 3agaqu but6mmorekxa [IOK

IJIAHUMETPUU U METOJIBI UX
peLIeHus

https://m.edsoo.ru/7491efe0
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[ToBTOpeHnue, 0600IIeHNE U

31 cHUcTeMaTH3aIlvs 3HaHUH. 3a1auu 1 bubmuorexa [{OK
IUTAHUMETPHH U METOJIBI X https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IICHNE U

30 cUCTEMaTH3alys 3HaHUH. 1 bu6nmoreka [IOK
OcHoBHbIC GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

bu6nmoreka [IOK

33 Hrorosas konTponbHas padora 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHnue, 0600IICHNE 1 1 bubnunoreka LIOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECC

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* Maremartuka: anrebpa U Hayajla MAaTeMaTHYeCKOro aHalim3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacss JI.C., Byry3os B.®., Kagomues C.b. u ap., Akunonepaoe o01iecTBo
«3marenscTBO «lIpocBemenue»

METOAUYECKHWE MATEPUAJIBI JUIA YUUTEJIA

[MUPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET






