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IIOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro Kypca «I'eomeTpusi» 0a30BOro YpOBHS /s
obyuarormuxcss 10 —11 xkmaccoB pa3pabotaHa Ha ocHoBe @ezmepanbHOTO
roCyZlapCTBEHHOT'0 00pa30BaTe/IbHOTO CTaHZapTa CpeAHero ooIero o6pa3oBaHus,
C YuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsB/AsSEMBbIX K
MaTreMaTHyeCcKoMy 00pa30BaHMIO, W TPaAUIIMA POCCUMCKOr0 00pa3oBaHMS.
Peanu3arnusi porpaMMbl o0ecrieurBaeT OBJIaJIeHHe K/TFOUEBBLIMH KOMITETEHIUSIMH,
COCTABJISIFOLIUMU OCHOBY [I/isl CaMOpa3BUTHUsS U HeIpepbhIBHOTO 00pa3oBaHus,
1[JIOCTHOCTb OOIIEeKY/IbTYPHOTO, JIMYHOCTHOTO U TI03HABaTeIbHOTO Da3BUTHS
JTMYHOCTH 00YYarOIIUXCS.

NE/IN N3YUEHUSA YYEBHOI'O KYPCA

BakHoCTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpefgHero o6irero
obOpa3oBaHUst 00yC/OB/IeHAa TPAKTUUECKOM 3HAUMMOCTBIO MeTalpeJMeTHBIX |
IIpeIMETHBIX Pe3y/JbTaTOB O0OyueHUS T'eOMETPUM B HAMpaB/JeHUH JIMYHOCTHOTO
pa3BuUTHS oOyuvaromumxcs, (GopMupoBaHUS (YHKIMOHATLHOM MaTeMaTHUeCKOM
I'PaMOTHOCTH, U3yUeHUsI IPYTUX YUeOHbIX AUCLUIUIMH. Pa3BuTHe y 00ydYaronuxcs
IIPABWIBHBIX IIPE/ICTABJEHUA O CYIIIHOCTH M TPOUCXOXKIEHHH TeOMeTPHUeCKUX
abCTpaKI[i, COOTHOIIEHWM peabHOr0 W H/1eaqbHOr0, XapaKTepe OTpPaKeHMs
MaTeMaTUUeCKOM HayKoW SIBlEeHMW U TMPOLeCCOB peajibHOr0 MHpa, MecTe
reoMeTpUU B CUCTEMe HAayK M POJIM MAaTEMaTHUeCKOro MO/IeTMPOBAHKS B HAyUHOM
TI03HAHWM M B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUHOTO MUPOBO33PEHUS
yuallliXxCsl, a TaKKe KaueCTB MBbIIIJIeHHsI, HeoOXOJUMbBIX /s aJanTalydd B
COBpeMeHHOM 00I1ecTBe.

['eomeTpusi sB/ISIeTCS OAHUM U3 0A30BBIX TIPEMETOB Ha YPOBHE CpeAHero
obmero o6pa3oBaHus, TaK Kak obecrieurBaeT BO3MOXKHOCTh H3yUeHUs] Kak
JUCLIUIIMH eCTeCTBEeHHO-HAayYHO! HarpaB/eHHOCTH, TaK ¥ T'YMaHUTapHOM.

Jlornueckoe MbliiuieHHe, GOpMUPyeMoOe Mpy H3ydYeHHH O00ydJaroluMUCs
TOHSTUMHBIX OCHOB T€OMEeTPUHU 1 TIOCTPOEHHUH 1[eTIOUKH JIOTHUECKUX YTBEPXKIeHUH
B XO/le peIleHUs IeOMeTPUYeCKMX 3ajiau, YMEHHe BBbIJIBUTaTb M OMpPOBEpPraTh
TMITOTEe3bI HEMOCPeJCTBEHHO HCIIO/b3YIOTCS TIPU PEeIlleHrd 3a7iau eCTeCTBeHHO-
HayYHOTO I1MK/Ia, B YaCTHOCTH M3 Kypca (DU3HKH.

YMeHHe OpHEeHTHPOBATLCS B ITPOCTPAHCTBE WIPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00/acTsX fAesATelbHOCTH uesoBeka. OpHeHTal[ysl YejioBeKa BO BpPEMEHU M
IIPOCTPAHCTBE — HeOoOXOAWMOe YC/IOBHE €ero COIHMaJbHOro ObITHs, (opma
OTPa)KeHHUsI OKPY’KaloIllero Mupa, YCJIOBHE YCITEITHOrO IMO3HAaHWS M aKTHUBHOTO
npeoOpa3oBaHusi  AelcTBUTeNBHOCTH.  OriepupoBaHHe  MMPOCTPAaHCTBEHHBIMU
obpazamu 00beAWHSET pa3Hble BUABI YueOHOW W TPYAOBOH [esATeTbHOCTH,
AB/IIETCS OJHMM W3 IMPO(eCCHOHANTbHO Ba)KHBIX KAuecTB, [03TOMY aKTya/lbHa
3a7iaua  (pOpMHpPOBaHUSA y OOYyUaroI[UXCA MPOCTPAHCTBEHHOI'O MBIIILJIEHUS KakK



Pa3sHOBUJHOCTU 00pa3HOTO MBbIIIJIEHUSI — CYIIeCTBeHHOr0 KOMIIOHeHTa B
TIO/IFOTOBKE K MPaKTUUeCKOM JiesiTe/TbHOCTH 110 MHOTHMM HarlpaB/IeHUSIM.

Llenb ocBoeHusi mporpammbl yueOHoro Kypca «['eomeTpusi» Ha 0a3o0BOM
ypoBHe o00OyueHuss — oO6ijeoOpa3oBaTteslbHOe U OOIIEKY/bTYpHOE Da3BUTHE
oOyuaroluxcss  uepe3  obecrieueHWe  BO3MOKHOCTA  MpuobOpeTeHUs |
WCIO/b30BaHUsI CUCTEMAaTUUEeCKMX TeOMEeTPUYECKUX 3HaHUM U [IelCTBUH,
CelIUPUUHBIX TeOMEeTPHH, BO3MOXKHOCTH YCIIELTHOTO TIPO/0/DKeHNsT 00pa3oBaHMUS
T0 CMeLUabHOCTSIM, He CBS3aHHBIM C MPUK/IaJHBIM UCIO0/Ib30BaHUEM FeOMEeTPUM.

[lporpamma 10 TreoMeTpud Ha 0a30BOM ypOBHe TMpeAHa3HaueHa [/Ist
o0yuaroluXcs CpefiHeld IITKOJIbI, He WCTBITHIBABIINX 3HAUMTE/bHBIX 3aTPYJHEHUM
Ha ypPOBHe OCHOBHOrO 00iijero obpa3oBanus. TakuM oOpa3om, obyuaroruecs: Ha
0a30BOM YypOBHe /IO/KHBI OCBOUTH OOIIMe MaTeMaTUueCKWe YMeHHsl, CBsi3aHHbIe
co crielipUKON TeoMeTpUM U HeoOXOAuMble [T >KU3HU B COBPEMEHHOM
obijectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YUWTh TeoMeTpHio Oosee
r1yb0KO, ecyii B JajibHEHIIEM BO3HHKHET HeO0OXOJWMOCTb B TeOMEeTPUUYECKUX
3HaHUAX B NMPO(ECCUOHATBHOM JeSITeIbHOCTH.

HocTwkeHWe 1[elM OCBOEHHs TIPOrpaMMbI  00ecIieuMBaeTCsl pelieHreM
COOTBETCTBYIOIIMX 3aZiay. IlIpuopuTeTHBIMM 3ajjauaMd OCBOEHMs Kypca
«['eomeTpun» Ha 6a30BOM ypoBHe B 10—11 K/accax sIBJISIFOTCS:

e (¢dopMUpOBaHMEe TIpe/ICTaB/ieHWss O TeOMeTPUM KakK uaCTh MHPOBOU

KY/JIbTYPbI U OCO3HaHWeE eé B3aUMOCBSI3U C OKPY>KatOIIUM MUDPOM;

e (dopMUpOBaHWe TIpe/ICTaB/IeHWss O MHOTOrPaHHUKAaxX W TejaxX BpalleHus
KaK 0 BaXXKHEMIINX MaTeMaTUYeCKUX MOZEJISIX, TTO3BOJISIFOLUX ONUChIBAaTh
Y M3yy4aTh pa3Hble sSIBJIEHUS OKPY>KaloLero Myupa;

e (¢dopMHUpOBaHHe YMeHMs paclio3HaBaTh Ha UepTeXKaX, MoJleNisiX U B
peaslbHOM MHpe MHOTOTPaHHUKH U TeJla BpallleHUs;

e OBJIaJIeHHE MeTO/IaMU peIlleHHs 3a7lau Ha TOCTPOeHHUS] Ha W300parkeHHUsIX
TIPOCTPaHCTBEHHBIX (PUTYD;

e (¢dopMUpOBaHHWE yMeHHUs OIMepUpoBaTh OCHOBHBIMM TIOHSATUSIMH O
MHOTOrPaHHUKaX U TejlaX BpallleHusl U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIaJleHHMe  a/TOPUTMaMU  pellleHHss OCHOBHbIX  THUIOB  3ajay;
dbopMupoBaHWe  yMeHHUsI TIPOBOJIUTb  HEC/OXKHble  JlOKa3aTesbHble
paccyK[eHusi B XOZie pellleHUs CTepeoMeTpUUeCKUX 3ajjlad U 3ajjau C
MIPaKTUYECKUM COZiep’KaHHUEM;

e pa3sBuUTHE VHTEe/UVIEKTYaJbHbIX M TBOPYECKHUX criocobHoCTeM
oOyuaroluxcs, T[l03HaBaTe/JIbHOM  aKTUBHOCTU,  HCC/Ie[0OBaTe/IbCKUX
yMeHUH, KpUTUUHOCTH MBIIILIEHHST;

e (opMHpOBaHUE (GyHKIMOHA/TbHOU rPaMOTHOCTH, pesieBaHTHOU
reoMeTpyuy: yMeHHe pacro3HaBaThb TIPOSIBJIEHUSI TeOMeTPUUeCKUX
TIOHATUM, OOBEKTOB U 3aKOHOMEDHOCTEeM B peabHBIX JKU3HEHHBIX
CUTyal[UsIX W TIPU U3yUeHUH JPYTUX y4eOHBIX IpPEeJMETOB, IPOSIBIEHUS
3aBUCUMOCTed U 3aKOHOMepHOCTel, (OpMy/MpoBaTb HUX Ha si3bIKe
reoMeTpUU U CO3/laBaTh FreOMeTprUUecKre Mo/jle/iv, MTPUMEHSITh OCBOEHHbBIM



reOMeTpUUeCKUl ammapar Jyis pelleHust TPAaKTUKO-OPUEeHTHUPOBAHHBIX
3a7lau, UHTEPIIPeTUPOBAaTh U OLIEHUBATh ITOJTyUYeHHbIe Pe3y/IbTaThl.

OTMurTe/IbHOM 0COOEHHOCTBIO TIPOrPaMMBbl SIB/ISIETCS BKJ/IFOUEHWe B KYpC
CTepeOMEeTPUM B Hauaje €ero U3yueHus 3aflayu, pellaeMbiXx Ha YpOBHe
WHTYUTUBHOTO TI03HaHUS, U OTpe/iesiéHHBIM 00pa3oM opraHv30BaHHast paboTa Haf
HUMM, UTO CIOCOOCTBYIOT pPAa3BUTUIO JIOTUYECKOTO M TIPOCTPAHCTBEHHOTO
MBIIIEHUS], CTUMYJIMPYeT MpOoTeKaHhe WHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYeET K
JanbHeNIIeMy U3y4eHHuo MpeiMeTa.

[TpeamouTteHre OTJAETCS HATJIJHO-KOHCTPYKTUBHOMY MeTOAy oOyueHusi, TO
eCTb TeopeTUUYecKre 3HaHWs UMEeIOT B CBOel OCHOBe UyBCTBEHHOCTH TpeJAMEeTHO-
TIPAaKTUUeCKON JleATeNbHOCTH. Pa3BHTHE MPOCTPaHCTBEHHBIX IpeACTaB/IeHUN Yy
yualmxcsi B Kypce CTepeoMeTpUH TIPOBOAMUTCS 3a CUéT pelleHds 3aZiau Ha
CO3/laHMe  TIPOCTPAHCTBEHHBIX  00pa3oB Y 3aZlau  HAa  OMEpPHpOBaHUeE
MIPOCTPAHCTBeHHBIMU OOpa3amu. Co3zaHue oOpas3a MPOBOAWTCS C OMOPOM Ha
HarsiIHOCTb, a orepupoBaHrWe o00pa3oM — B YyCJIOBUSX OTBJIEUEHUS OT
HAarJsiIHOCTH, MBIC/IEHHOTO U3MEeHeHHs er0 UCXOZHOTO COZlep>KaHusl.

OcHoBHBIe cozepykaTe/ibHble JIMHUM Kypca «I'eometpun» B 10-11 ksaccax:
«MHororpaHHuku», «IIpsgMbie U MIIOCKOCTH B MPOCTPAHCTBe», «Tesia BpalleHus»,
«BeKTopbl ¥ KOOpAWHATEI B TIPOCTPaHCTBe». POPMUPOBaHKE JIOTUUECKUX YMEeHUM
pacripefiesiieTcsi He TOJBKO IO COJepsKaTe/JbHbIM JIMHUSM, HO U TIO TOZam
oOyueHUsi Ha YPOBHe cpe/iHero o0iriero o6pa3oBaHusl.

Copep>xaHue o00Opa3oBaHMs, COOTBETCTBYIOIIlee TpeAMETHBIM pe3y/bTaTaM
ocBoeHHusi pabodeil mTporpamMMmbl, pacrlpefesiéHHBIM TI0 ToAaM OO0yueHwus,
CTPYKTYpHUDOBAaHO TakuM o00pa3oM, 4YToObl OB/aJieHue TreoMeTpUUYeCKUMU
TIOHATUSIMA U HaBBbIKAMHU OCYILECTBJISZIOCH TIOC/Ie[I0BAaTeIbHO U TIOCTYIaTeIbHO, C
co0siro/ieHrieM MPUHLIUIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIE 3HAHUSI BK/TFOUA/INCh B
o0IIIyI0 CHUCTEMY TreoMeTPUYeCKUX TpeJCTaB/IeHU 00yJaroIyuXxcs, paclvpss U
yrayOsisist eé, o6pa3yst MPOYHbIe MHOYKeCTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomeTpuu 0TBOAUTCA 2 yaca B Hefemo B 10 kiacce 1 1 yac B
Hezesto B 11 Kacce, Bcero 3a ABa rofia ooyuenus - 102 yueGHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 K/TACC

IIpsiMble U TJIOCKOCTH B MPOCTPAaHCTBe

OCHOBHbIe  TIOHSITUS ~ CTepeoMeTpuu. TOouka, TIpsMasi, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCHMOMaTHMUeCKOM IIOCTPOEHWM CTepeOMeTPHH:
aKCUOMBI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX.

B3aumHOe pacriosiokeHvue TIpSMBIX B IIPOCTPAHCTBe: IepeceKaroluecs,
rnapasuiesibHble Y CKpelquBawoluecs rmpsiMble. [lapaiiensHOCTb TIPSIMBIX U
IUIOCKOCTeM B TMPOCTPAHCTBe: Tapasie/ibHble TIpsIMble B MPOCTPAHCTBE;
rapasulesIbHOCTh TPEX MPSMBIX; Mapasiie/lbHOCTh TIPSMOW U TVIOCKOCTU. YTJIbI C
COHAIpaB/€HHbBIMA CTOPOHAaMHU; YrOJ MeXJy TMpPSIMbIMM B NPOCTPaHCTBeE.
[TapannenbHOCTb  TIJIOCKOCTEM: rapasuiesibHble  TIJIOCKOCTH; CBOMCTBa
rapasie/ibHbIX —TUIOCKOCTel. [IpocTeiiliie TIPOCTpaHCTBEHHble (PUTYpPHl Ha
TIJIOCKOCTU: TeTpas/p, Ky0, rnapasiesenuries; MoCTpOeHre CeYeHUH.

[TeprieHIUKY/ISIPHOCTb MPSIMOUW U TJIOCKOCTU: MePHeHAUKYJISIPHbIe TIpsiMble B
MPOCTPAHCTBe, TpsSIMble Mapa/ijie/lbHble U TIepreHIUKYJ/IsIpHble K TIJIOCKOCTH,
MpU3HAK MepPHeHAUKY/ISPHOCTH TMPSIMOU U IUIOCKOCTH, TeopeMa O TIpsIMOU
TMepreH/IUKY/ISIPHOW MIOCKOCTH. YTJibl B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOU U
IUJIOCKOCTBI);  ABYTPaHHbIA  yroJ, JIMHEWHBIM Yroa [BYTCPaHHOTO  yTJia.
[leprieHWKY/IIp U HAK/IOHHBIE: PACCTOSIHUE OT TOUKM [0 IJIOCKOCTU, PaCCTOSIHUE
OT TpSIMOM [0  TIUIOCKOCTH,  TIpOeKUusi  (uUrypel Ha  IUJIOCKOCTb.
[leprieHUKY/IAPHOCTb  TUIOCKOCTEM: TIPU3HAK MEePHeHAUKY/ISPHOCTH  [BYX
TJ1I0CKOCTer. Teopema 0 TPEX reprieH UKy Jisgpax.

MHororpaHHuUKH

[ToHsiTe MHOTOTPAaHHUKA, OCHOBHBIE 3/IeMEeHThl MHOTOT'DAaHHUKA, BBIMYKJIbIe
Y HEeBBITYKJ/Ible MHOTOTPAaHHUKU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas
Tpu3Ma; TpaHU M OCHOBAHUS TIPU3MbI; MpsMasi U HaKJIOHHAsl TIPYU3Mbl; OOKOBasi U
TIO/THAast TTIOBEPXHOCTh TIPU3MBI. [Tapannenenunef, MPSIMOYTOJIbHBIN
rapasuiesienune/; U ero CBoMcTBa. [lupamuga: n-yronpbHasg nupamujia, TpaHd U
OCHOBaHHe MUpaMU/ibl; O0KOBast U T0JIHAsI TIOBEPXHOCTh MTUPAMU/IbI; TIpaBUIbHAs U
yCceuéHHasg MUpaMHAa. OJIeMeHTbl TNpu3Mbl M TMpamMubl. [IpaBuibHBIE
MHOTOTPaHHUKU: TOHATHE MPaBU/IBHOIO MHOTOTPaHHUKA; MpaBU/bHAsA TpU3Ma U
NpaBWIbHas THMpaMK/a; NpaBU/bHAs TpPeyrojibHas MWpaMUAa U TIPaBUJIbHBIN
TeTpa3/ip; KyO. IlpeicraBiieHre O TIPaBU/IbHBIX MHOTOTPAHHUKAaX: OKTad/p,
Jofekasip u ukocas/ip. CeueHrsi NpU3Mbl ¥ TTMPaMU/IbI.

CummMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTETHLHO TOYKU, TIPSIMOM,
IJIOCKOCTA.  JJeMeHTbl CUMMETpUM B TMWpaMHjax, Mapaiesenurenax,
MpaBWIbHBIX MHOTOTPDaHHUKAX.

BbiuricsieHrie  3/1eME@HTOB MHOTOTDAaHHUKOB: péOpa, /AWaroHasad, YIJibl.
[Tnomase OGOKOBOM IMOBEPXHOCTU W TIOJHOW TIOBEPXHOCTH TIPSMOM TIPH3MBI,
T7IOIIA[b OCHOBaHHWM, TeopeMa O OOKOBOM TIIOBEDXHOCTHA TIPSIMON TIPH3MBI.



[Tnomazss OOKOBOM TIOBEPXHOCTH W TIOBEPXHOCTU TPABWILHOW TMHPAMU/IbI,
TeopeMa O TIUIOIIAAU yceuéHHOM TmiMpamuzibl. [loHATHe 00 00béMe. OOBEM
ITUPaMU/IbI, TIPU3MBL.

[TomobHele Tema B TmipocTpaHcTBe. COOTHOIIEHUS MEXKAY TUION[AASMH
ToBepXHOCTel, 06 bEMaMu TI0/JOOHBIX TeJl.

11 K/TACC

Tena BpaleHus

LlnnuHapuyeckas MOBEPXHOCTB, oOpa3ytorue LUTUHAPAYECKON
TOBEPXHOCTH, OCb LIWIMHJPUYECKOW TOBepXHOCTU. LlWivHAp: OCHOBaHUSI U
OoKoBasi TIOBEpXHOCTb, oOpasyroljasi M OCb; IIIOI[aZilb OOKOBOW M TIOTHOM
TIOBEPXHOCTH.

KoHnueckasi oBepXHOCTb, 00Opa3yrolijie KOHUYeCKOW IMOBEPXHOCTH, OChb U
BepIlMHA KOHUUeCKOW MMOBePXHOCTH. KOoHyC: OCHOBaHMe 1 BepIlMHa, 00pa3yrolras
U OCb; IUIOIAb OOKOBOM U TIOJHOM TIOBEPXHOCTHA. YCEUEHHBIA KOHYC:
oOpa3ytoliue 1 BbICOTa; OCHOBaHUs U OOKOBast MIOBEPXHOCTb.

Cdepa u wap: ULeHTp, paguycC, AUaMeTp; IUIOMIAJb MOBEPXHOCTU Cdepsbl.
B3anMHoe pacriosio’keHre cepbl U TJIOCKOCTH; KacaTebHasi MJI0OCKOCTb K cdepe;
noaab chepsbl.

306pa>keHue Tes BpallleHUst Ha TUIOCKOCTU. Pa3BépTKa LUIMH/IPa U KOHYCa.

KombuHali Ten  BpallleHWS U MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKOJO0 cdepbl; cdepa, BMHMCaHHAasE B MHOTOTDAHHUK, WM Teso
BpalleHusl.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 06bEMe
MIPSIMOYTOJILHOTO  Tapasijiesieniuriefia U ciefcTBUsi u3 Heé. OObEM LMIMHAPA,
KoHyca. O0bEM 11apa v mioiazib chepsl.

[TomobHele Tema B TmipocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOU[AZsIMH
ToBepXHOCTel, 06 bEMaMu TT0/JOOHBIX TeJl.

Ceuennsi LwIMHApa (MapayielbHO U TIePIEeHJUKYJSIPHO OCH), CeYeHUs
KOHycCa (Tapasijie/ibHOe OCHOBaHUIO U TMPOXOAdlliee uepe3 BepIUMHY), CeYeHUs
mapa.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

BekTop Ha I/JI0CKOCTU U B TIpocTpaHcTBe. CrioKeHue U BbIUUTaHUe BEKTOPOB.
YMHO)KeHUe BeKTopa Ha urc/o. Pa3noxkeHue BeKTOpa M0 TPEM HeKOMILJIaHaPHBIM
BekTOopaM. [IpaBuno mapamnenenunezna. PellieHWe 3az7au, CBSI3aHHBIX C
TpUMEeHeHWeM TMpaBWI JeUCTBUM C BekTopaMu. [IpsmoyrosbHasi cucTema
KoopauvHaT B mnpoctpaHcTBe. KoopauHatel BekTopa. [lpocrelilive 3amauvd B
KOOpAWHATax. YToj Mexay BekTopamMu. CKassipHoe TIpOM3Bej/leHHe BeKTOPOB.
BbrunciieHre yrjioB MeXXly TPSIMbIMU U TUIOCKOCTIMU. KoOpAWHATHO-BEKTOPHBIM
MeTO/I TP pellleHnY TeOMeTpUUYeCcKrX 3ajau.



INTAHUPYEMBIE PE3YJ/IBTATBI
JINMHHOCTHBIE PE3YJ/IbTATDI

JINuHOCTHBIE pe3y/bTaThl OCBOEHWsS TIPOTpaMMbI yueOHOTO IpeiiMeTa
«MaremaTurka» XapakTepu3yrTCs:

I'paxxiaHCKoOe BOoCIUTAaHMe:

cchOpMHUPOBAHHOCTHIO TPAXK/AAHCKOMN TTO3UI[MH 00yUarolerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjieHa pOCCHUMCKOro oOIecTBa, Tpe/iCTaBieHUEM O
MaTeMaTh4YeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/lUUHbIX CTPYKTYp, SIBJI€HUM,
TIpoLleiyp TPa)KJaHCKOTOo oOIectBa (BbIOOPHI, OIMPOCHI W TMp.), YMeHHeM
B3aMMO/|€MCTBOBaTh C COLMAIbHBIMA WHCTUTYTaMHM B COOTBETCTBUU C UX
(GyHKUMSAMUA U Ha3HAUEHUEM.

IlaTpuoTHuecKoe BoCIUTaHUE:

c(hOpMHUPOBAaHHOCTbH) POCCUMCKOW TPaXkKAAHCKOW UJAEHTUYHOCTU, YBa)KeHUSI
K MIPOLLJIOMY M HaCTOSILEMY POCCUMCKOM MaTeMaTHUKH, LIeHHOCTHBIM OTHOLLIEHUEM
K JOCTW)XXEHUSIM POCCHUUCKUX MAaTeMaTMKOB W DPOCCUMCKOW MaTeMaTu4yecKou
LIKOJIbI, K WCIO/b30BaHUI0 3TUX AOCTW)KEHWM B JDYTMX HayKaX, TeXHOJIOTUSX,
chepax SKOHOMUKH.

JyXO0BHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHUEM Iy XOBHBIX LIeHHOCTeu POCCHUICKOT0 Hapo/ga;
c(hOpMUPOBAHHOCTBID  HPAaBCTBEHHOT'O  CO3HAHUS, JSTUYECKOTrO TIOBeJieHUs,
CBSI3aHHOT'O C TPaKTUYeCKUM TTPUMEHEHUEM [JOCTHMXKEeHUW HAaYKU U JesiTe/TbHOCThIO
yuéHOTr0; 0CO3HaHWEM JIMYHOTO BK/IaZla B MOCTPOeHUe YCTOMUMBOTO OyAyIiiero.

JcTeTuUecKoe BoCIIMTaHue:

3CTETUYECKUM OTHOLLIEHWeM K MUpPY, BK/IOYasi ICTETUKY MaTeMaTU4YeCKUX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a/1ay, peleHuH, paccCy>XeHul;
BOCIPUHMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTaM Pa3/MYHbIX BUJOB UCKYCCTBaA.

dusnyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTBI0 YMEHUsI TIDUMEHSITb MaTemMaTuueckue 3HaHUsl B
WHTepecax 3/J0pOBOr0 M 0Oe30rmacHOTro obpasa >KW3HU, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 37I0POBBIO (3/0pOBOE MHUTAaHHMe, COATaHCUPOBAHHBIM PEXXUM 3aHATHNA U

OT/IbIXa, peryJsipHast du3nueckas aKTUBHOCTB); ¢dur3nueckoro
COBEpILEeHCTBOBaHUS, npu 3aHATUSIX CMIOPTHBHO-03[,0POBUTEILHOM
JesiTeNTIbHOCTBIO.

TpyaoBoe BoCIMTaHUe:

TOTOBHOCTBIO K TPYZY, OCO3HAHWEM ILIeHHOCTH TPY/0MI00Us; UHTepecoM K
pa3muuHbiM  chepaM  TIpodheCCHOHATBbHOW  IeITeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMPUIOKEeHUsIMH, YMEHHEM COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanu30BbIBaTh COOCTBEHHbIE JKHU3HEHHBbIE TIJIAHbI;
TOTOBHOCTBIO U1  CIIOCOOHOCTBIO K  MaTeMaTHUeCKOMYy 00pa3oBaHHIO U
caMo00pa30BaHUI0 Ha TPOTSDKEHWH BCel >XM3HHU; TOTOBHOCTBIO K aKTUBHOMY
yUaCTHIO B pellleHUH MpaKTUUeCKUX 3a/lay MaTeMaTHyeCKo HallpaB/IeHHOCTH.



JKoJ/IornuecKoe BOCIIMTaHMe:

c(hOpMHUPOBAaHHOCTbIO 3KOJIOTUUYECKOW KY/bTYpbl, TOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYECKUX TIPOLIECCOB Ha COCTOSIHME MPUPOAHOW W COLMA/TbHOU
cpefibl, OCO3HaHWeM TJI0OA/JLHOTO XapakKTepa 9KOJIOTUUECKMX IIpo0sem;
OpUeHTal[Meld Ha TIpUMeHeHHe MaTeMaTUUeCKHWX 3HaHWM i pelleHus 3a7ay B
obmacTi OKpy»Karoiled cpefibl, TJIAHUPOBAaHWS IIOCTYIIKOB M OIEHKH HUX
BO3MO>XHBIX TOCIeACTBUM [I/Is1 OKPY>Karoll[erd CpeJbl.

IleHHOCTH HAYYHOI'0 MO3HAHUSA:_

c(hOopMHUPOBAaHHOCTbI0 MHPOBO33pEHMs, COOTBETCTBYIOII[EI0 COBPEMEHHOMY
YPOBHIO Pa3sBUTUS HayKu W  OOIINECTBEHHOW TIPAaKTHKWA, TOHUMaHUEM
MaTeMaTUUeCKOM HayKd Kak cdepbl ueloBeUeCKOW [esiTeTbHOCTH, 3TaroB eé
pasBUTUSI W 3HAUUMOCTH IS Pa3BUTHS LMBW/IM3aLM; OBJIaJIeHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTH4yeCKOW Ky/JbTypOM KakK CpeJCTBOM II03HAHUS MUDa;
TOTOBHOCTBIO OCYLLECTB/ISITb MPOEKTHYKD W HKCC/Ie[0BaTe/bCKYH esTe/IbHOCTb
VH/UBU/IyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpeZiMeTHbIe Pe3y/bTaThl OCBOEHUsI MPOTPAMMbI yueOHOTO IpeaMeTa
«MaTemaTuKa» XapaKTepU3yrTCs OBJIaZleHheM yHUBePCa/lIbHbIMU
nosHagamesabHbIMU  O0eliCMeUsIMU,  YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
OelicmgusiMu, yHUBEePCA/bHbIMU pe2yAsiMueHbIMU OelicmeusiMU.

1)  YHueepcanbHble  no3nasamesbHble  Oelicmeusi,  obecneuusairom
¢opmuposaHue 6a3z08bix KOSHUMUBHbIX npoyeccog obyuarowjuxcs (oceoeHue
Memooo8  NO3HAHUS  OKpy}#cawmwe2o  Mupd;  NpuUMeHeHue  /02UYecKuXx,
uccnedosamenbCKuUx onepayuli, ymeHuili pabomams ¢ uHgopmayueti).

Bba3oBble jioruyeckue iefiCTBUS:

e BBISB/ISATh U XapaKTePU30BaTh CYllleCTBeHHbIe TIPU3HAKU MaTeMaTUueCKUX
00BEKTOB, TIOHSITHM, OTHOIIEHWM MeXAY TOHSATUSIMU; (OPMYJTHUPOBAThH
oripefie/ieHUs1  TIOHSITWMM;  yCTaHaB/IMBaTh  CYIIeCTBEHHBbIA  TPU3HAK
K/accuUKaliy, OCHOBaHWA MJii 0000IIeHHss W CpaBHEHWs, KpUTepuu
TIPOBO/IMMOT'0 aHa/In3a;

e BOCIPUHMMATb, (OPMY/IUpPOBaTh U  TPeoOpa30BbIBATh  CYXKIEHUS:
yTBepAUTe/ibHbIe W OTpHliaTe/bHble, eJWHWYHble, YacTHble U 0OIIue;
YCJIOBHBIE;

e BBIIBIATH  MaTeMaTH4YeCcKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtvBopeunss B (akTaX, /[JdaHHBIX, HaOMIOZEHUSX W YTBEPXKAEHUSX;
npejjiaraTh ~ KPpUTePUM /i1 BbIAB/JIEHUS  3aKOHOMEDHOCTe U
NIPOTUBOPEYN;

e JleJlaTh BBIBOJIbI C WCIIO/b30BaHWEM 3aKOHOB JIOTMKH, [1eJyKTHUBHBIX U
VHJYKTUBHBIX YMO3aK/IFOUeHU, yMO3aK/IF0UeHU 110 aHa/I0Tuy;

e TPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTe/bCTBa MaTeMaTUueCcKUx
yTBep)XJeHUH (MpsiMble U OT MPOTUBHOI0), BbICTPAUBATh apryMeHTaluIo,



TIPUBOJUTHL TIPUMeEpPbl U KOHTPIpHMMepbl; 0OOCHOBBLIBaTH COOCTBEHHbBIE
CY’>K[|€HUS U BbIBO/IbI;

BbIOMpaTh Crioco® peineHUss yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMM C YUYETOM
CaMOCTOSITE/IbHO BbI/IeJIEHHBIX KPUTEPHUEB).

ba3oBsbie ucaiaeaoBare/1IbCKue AEﬁCTBHH:

WCII0/1b30BaTh BOMPOCHI KaK MCC/Ie/0BaTeTbCKU WHCTPYMEHT T103HaHUS;
dbopMypoBaTh BOIPOCH], (UKCHPYIOIHEe TIPOTHBOpeure, Mpobiemy,
yCTaHaB/IMBaTh  WCKOMOe W  JaHHoe, (OpPMUPOBATb  THUIIOTe3y,
apryMeHTHPOBAaTh CBOIO TIO3UILINI0, MHEHHE;

TIPOBOJIUTD CaMOCTOSITEe/TEHO CTJIaHUPOBAHHBIN 9KCTIePUMEHT,
WCC/iejoOBaHWe TI0 YCTAaHOBJEHWIO OCOOeHHOCTeH MaTeMaTHueCcKOro
o0BbeKTa, sIB/IeHHs, TIPOL[eCCa, BBISIBIEHUIO 3aBUCHMOCTEH MeXAy
00BbeKTaMH, sIBJIeHHSIMU, TIPOLIeCCaMU;

CaMOCTOATe/TbHO (opMyIUpOBaTh 000011[eHs ¥ BLIBO/IbI 10 pe3yJibTaTaM
TIpOBeJEHHOr0 HabJIO/leHNsl, UCC/Ie[JOBaHUs], OLleHUBaTh [0CTOBEPHOCTH
TI0JTyUYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 000011[eHHH;

TIPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoljecca, a TakKe BbIJIBUTaTh
TIpe/INO/I0’KeHHsI O er0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c uadopmanmeit:

2)

BBISIB/IATE AeULIUTEI MH(POPMALIUY, JaHHBIX, HEOOXOAUMBIX /i1 OTBETa
Ha BOTIPOC U ZIJIs1 PeIeHus 3a/iaui;
BbIOMpaTh  WMHPOPMALMI0O W3  HCTOYHUKOB  PA3/IMUHBIX  THIIOB,
aHaJM3MpOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBATh MH(OPMAaLIO
pa3/IMYHbIX BUZOB U (DOPM Tpe/ICTaB/IeHNSI;
CTPYKTYpHUPOBaTh WHGMOPMAL[WIO, TIPEJCTAB/IATL €€ B pa3/IMuHbIX Gopmax,
WJUTIOCTPUPOBATh rpaduuecKu;
OLIeHHBaTh HaZIE>KHOCTh uHbOpMaIuu 11(0) CaMOCTOSITE/IHO
cchopMy/TMPOBAaHHBIM KPUTEPUSIM.

YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom

C(hOpMUPOBAHHOCMb COYUA/bHbIX HABLIKO8 00YUarOUUXCSL.
Ooenue:

BOCTIDUHUMAaTb W (POPMYy/JUPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U LIe/ISIMU OOILleHusT; SICHO, TOUYHO, TPaMOTHO BbIpaXkaTb CBOO
TOUKY 3peHHsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TI0
XO/ly pellueHus1 3a/laul, KOMMEHTHMPOBATh MOJyUYeHHbIN pe3yJ/ibTar;

B X0/ie 00CY>KJeHUs 3aZlaBaTh BOIIPOCHI M0 CYI[eCTBY 00CyKZaeMol TeMbl,
1po0/ieMbl, pelllaeMoM 3a/lauM, BbICKa3bIBaTh HieH, HalleJIeHHbIe Ha MOHCK
pellleHusl; COTMOCTaB/ISITh CBOU CYXKJEHUS C CYXXIEHUSIMHA [IPyTUX
yUaCTHUKOB /Majiora, 0OHapy)KuUBaTh pa3/luve U CXOZCTBO TO3UIUH; B
KOpPPeKTHOU (popMe (hOpMyJIMPOBATh Pa3HOT/IaCHsl, CBOM BO3PaKeHUs;



e TIIpeacCTaBJ/IATh pe3yJibTaThl pelieHus 3da/ia4uu, 3KCIIEpUMEHTaQ,

WCC/IeJOBaHUs],  TPOEKTa;  CAMOCTOSTebHO  BbiOMpaTh  dopmar
BBICTYIIJIEHUs C YUETOM 3a/lay Mpe3eHTal[ul U 0CO0eHHOCTel ayJUTOPUM.
CoTpyaHH4YecTBO:

e T[OHMMaTh W  WCIIO/b30BaTh  TIPEUMYIeCTBAa  KOMaHAHONW |
WHAVBHU/IyaIbHOM pabOThI MPH pellieHnH YueOHbIX 3a/jau; MPUHUMATh I1e/b
COBMECTHOM JIeSITeJIbHOCTH, IIJIAHUPOBaTh OPTraHU3aI[ii0 COBMECTHOMU
paboThI, pacripefienisiTh BUABI paboT, OrOBapHUBaThLCS, 00CYKAaTh MPOIiecc
U pe3ynbTat paboThl; 060011jaTh MHEHUSI HECKOBKUX JTFOZIeH;

e YUaCTBOBAThb B IPYIIOBLIX hopMax paboTel (06CYyKAeHHs,, 0OMeH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHbIE); BBINNOJHATH CBOK YacThb pabOThI U
KOOD/IMHUPOBaTb CBOU [I€HCTBUS C [ADYTUMHM UYieHaMd KOMaH/bl;
OLIEHWBAaTh KaueCTBO CBOETO BK/a/a B OOLIWM TPOAYKT TIO KPUTEPHSM,
copMyIMpPOBaHHBIM yUaCTHUKaMHU B3aUMO/I€HCTBUSI.

3) YHueepcaibHble  pezy/nsimueHble Oelicmaus, obecneuusaiom
(popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCTIU.
Camoopranusanus:

e COCTaB/SATH IJIaH, A/ITOPUTM pellleHus 3a/laul, BEIOUpaTh Criocob perieHust
C Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUPOBaTh U KOPPEKTUPOBATh BAPDUAHTHI PEIlIeHU C YYETOM HOBOM
VH(OpMaLuu.

CaMOKOHTPO/Ib:

e B/a/JleTb HaBbIKAMM I[103HABaTeJbHOW peQieKCMM KakK OCO3HaHUs
COBEpLIAaeMbIX [JeMCTBUM Y MBIC/IMTEIbHBIX MPOLIECCOB, UX PE3yJ/bTaToB;
BrajeTb criocobamMy CaMOIIPOBEpKH, CaMOKOHTpOJsS —Tpolecca U
pe3yJsbTara pelleHus: MaTeMaTH4eCKOU 3a/jauu;

e TpeJBUJeTb TPYAHOCTH, KOTOPble MOIYT BO3HUKHYTb IIPU peLleHUun
3a/jlaud, BHOCWUTb KODPEKTHBBI B /[iesiTeJJbHOCTb Ha OCHOBE HOBBIX
00CTOSTENBCTB, JaHHBIX, HAWJEHHBIX OLIMOOK, BbISIBJIEHHBIX TPYJHOCTEM;

e OLleHMBaThb COOTBETCTBUE pe3y/bTaTa L€l M YCIOBUSIM, OOBSICHATH
TIPUYMHBI JOCTYKEHUS] WIU HeJOCTWKEHUs pe3y/bTaTOB [esATe/bHOCTH,
HaXOJUTb OMIMOKY, laBaTh OLIEHKY TTPUOOPeTEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJ/IbTATDI

10 K/TACC

OrnepupoBaTh MOHSATUSAMU: TOUKA, MIPsiMasi, TVIOCKOCTb.

[TpUMeHSITh aKCMOMbI CTEPEOMETPUU U CJIe[CTBUS U3 HUX TIPU pellleHur
reoMeTpUUeCcKHX 3ajau.

OrnepupoBaTh NOHATUSIMU: TlapajlyieTbHOCTh U TepHeHAUKYISIPHOCTh MPSMbIX
U TIJIOCKOCTEeH.



KnaccuduippoBaTh B3avMHOE pAacCO/IOKeHHWe TIPSIMbIX M TIJIOCKOCTEM B
TIPOCTPaHCTBE.

OnepupoBath MOHATHSIMU: [BYTPAHHBIA yrO/, TPaHW [ABYTPAaHHOrO YT/Ia,
peOpo /IBYrpaHHOTO yTIJia; JIMHENHBIN YTro/ [BYTPAHHOTO YTJia; TPajlyCHasi Mepa
JBYTPaHHOIO yTJa.

OneprpoBaTh TMOHATUSIMA: MHOTOTPDAHHUK, BBINYK/IbIM W HEBBITYKJIbIA
MHOTOI'PaHHUK, 3JIeMeHTbl MHOTOTPaHHVKaA, NMPaBUJIbHBI MHOTOTPDaHHUK.

Pacrio3HaBaTh OCHOBHBbIE BH/Ibl MHOTOTPDAaHHUKOB (MHMpamMu/ia; MpU3Ma,
TIPSIMOYTOJIbHBIN Mapasiesenuries, Ky0).

KnaccuduiipoBaTh ~ MHOTOTDAaHHMKM,  BbIOMpas ~ OCHOBaHUS /s
Kjiaccudukaiyy (BbIMYK/ble W HEBBINYK/ble MHOTOIDAaHHUKM; TpaBUJIbHBIE
MHOTOIPaHHUKM; TIPSIMble Y HAKJIOHHBIE TIPU3MBbI, Napasiieenumne/bl).

OnepupoBath MOHATUSIMU: CEKYILlasi JIOCKOCTh, CeUeHWe MHOTOIPaHHUKOB.

OOBACHATH IPUHLIMIIBI TOCTPOEHUS CEUeHUM, UCIT0/Ib3Ysl MeTO/] CJIe/IOB.

CTpouTh CeueHUsI MHOTOIPaHHUKOB METOJOM  CJIe[iOB,  BbINIOJIHATH
(BLIHOCHBIE) TIJIOCKHE UYepPTeXU U3 PUCYHKOB TIPOCTBIX OOBEMHBIX (GUTyp: BUJ
CBepxy, cOOKy, CHU3Y.

PeliaTh 3aZlauM Ha HaXOXKZeHHe reOMeTPUUeCKHUX BeJIMYMH 10 00pasiiaM Uiu
aIrOpUTMaM, TpPHMeHssl MW3BeCTHble aHa/JUTUYecKWe MeTOZbl TPy pelleHuH
CTaHAAPTHBIX MaTeMaTUueCKuX 3aZlauy Ha BbIUMC/IEHWe PACCTOSIHUN MeXIy ABYMs
TOUKaMH, OT TOYKM [0 TIpsSMOM, OT TOYKHA [0 TUIOCKOCTH, MEeXIy
CKPELMBALLMMUCS TIPSIMBIMU.

Permiath 3alauM Ha HaxOX</leHHWe reoMeTPUUeCKUX BeJIMUMH 10 obpasiiaM Win
aIrOpUTMaM, TpPHUMEHsIs M3BECTHble aHaJUTUYeCKue MeTOZbl TpPU pelleHUU
CTaHAAPTHBIX MaTeMaTHMYeCKMX 3aJad Ha BbIUMC/IEHHWE YIVIOB  MEXIy
CKpeLUBAOLMMUCA MPAMbIMHA, MeXJy NpSIMOA U TUIOCKOCTBIO, MEXIy
TIJIOCKOCTSIMHM, [IBYTPaHHBIX YIJIOB.

BbIumnc/iite 00bEMBI U TI/IOIIAIM TTIOBEPXHOCTeM MHOTOTPaHHUKOB (TIpH3Ma,
nvpamMuzia) C TIpuMeHeHueM (OPMYJI; BBIUKUC/IATH COOTHOLUEHUSI MEXAY
TUIOLLASIMU TIOBepXHOCTel, 00béMamu 10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMM: CHMMeTpUSI B IIPDOCTPAHCTBe; LIEHTP, OCb U
TJIOCKOCTb CUMMETPUU; LIEHTP, OCh U TIJIOCKOCTb CUMMETPUU (PUTYPHI.

M3BnekaTb, TIpeoOpa3oBbiBaTh W WHTEPIIPETUPOBaTh HWHGOPMAI[UI0 O
TIPOCTPaHCTBEHHBbIX TeOMeTpUYeCcKux (purypax, rnpeicTaBieHHYI0 Ha uepTeXxax U
PUCYHKaXx.

[TpumeHsiTb reomeTpuueckue (aKTbl [Ji peLleHHsT CTepeoMeTpPUYeCcKuX
3a/jay, TpeAroaramixX HeCKOJIBKO 111aroB pelleHus], eC/id YCI0BUS PUMEeHeHH s
3a/laHbl B IBHOM (popMe.

[IpumeHsiTe  TIpOCTeMIIME TIPOrpaMMHble  CpeACTBA M 3JIEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMBI [TPU PELLeHNH CTepeOMeTPUYECKHX 3a/ad.

[TpyBOANTL TIpUMeEpPBI MaTeMaTUYeCKMX 3aKOHOMEpPHOCTeW B TIIPUPOJE U
JKWU3HU, Pacrio3HaBaTh MPOSIBJIEHNE 3aKOHOB I'eOMeTpHH B UCKYCCTBe.



HPI/IMEHHT]: IMo/siydyeHHbIe 3HAHMWSA Ha IIPdKTHKe: daHd/IM3MPOBATL peajIbHbIE
CUTyallMi W TIpUMEHSATb H3Yy4UYE€HHbIE IIOHATHA B IIpOlLeCce IIOMCKa pelieHua
MdaTeMdTHU4eCKM1 C(l)OpMYJ'IHpOB&HHOfI HpO6JI€MbI, MOJe/IMPOBATh  ped/IbHbIE
CUTyallUi Ha 43bIKE T€OMETpUH, HUCCIeJ0BATh TIIOCTPOEHHbBIE MOJE/INU C
HCTIO/Ib3OBAHUEM I'€eOMETPHUYECKHUX TTIOHATHU U TeopeM, allllapaTd aJ'[FE6pr; pemaThb
MpakTHU4YeCKHe 3a4/1a4y, CBA3dHHbIE C HAXOXXAeHHeM reOMeTpuueCkKmux Be/IMUHH.

11 K/TACC

OmneprpoBaTh TMOHATUSAMH: I[WIWHpUUECKas TOBEPXHOCTb, 0Opa3ytolifue
[[WIMHIPDUYECKOW  TIOBEPXHOCTW;  I[WIMHADP;  KOHWYeCKass  TOBEPXHOCTb,
oOpa3ymoiiye KOHMYeCKOl TTIOBepXHOCTH, KOHYC; chepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesa BpalljeHus (LIMJIMHAP, KOHYC, cdepa U 1iap).

OOBSICHATE CTIOCOOBI ITOTYUeHHs Te/T BPAILleHHs.

KnaccuduuypoBaTh B3aMMHOe pacro/ioxkeHre cepbl U MJI0CKOCTH.

OmnepupoBath MOHSTUSIMU: 111aDOBOUW CErMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHWe IIapOBOTO CJIOs, BbICOTA IIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Beuncnsath  00bEMBI M TUIOIIQJM  TIOBEPXHOCTEM Teyl  BpalleHus,
reoMeTpUUeCcKUx TeJl C IpuMeHeHreM GhopMy/.

OnepupoBaThb TOHSITUSIMA: MHOTOTDAaHHUWK, BIMCaHHbIH B cdepy U
OMUCAHHBIA OKO0JI0 cdepbl; cdepa, BOMCaHHasi B MHOTOTPAaHHUK WM Tejo
BpallleHusl.

BbIUKCISTh COOTHOIIIEHUST MeXKAY TIIOIa/IIMUA TTIOBePXHOCTe U 0O6bEMamu
MOI00HBIX Te.

N306paxatb u3yuyaemble (UIYpbl OT PYKA W C TIPUMEHEHHEeM IIPOCThIX
YepTEXHBIX UHCTPYMEHTOB.

BLITIO/THATL (BBIHOCHBIE) TIZIOCKHE UePTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUj cBepxy, cOOKY, CHH3Y; CTDOUTh CeueHHs Tesl BPallleHuUs.

3B/ekaTb, WHTEPIIPETUPOBaTh MW TIpeoOpa3oBbIBaTh HWHGMOPMAI[UIO O
TIPOCTPaHCTBEHHBIX TeoMeTpuUecKux (urypax, rpejicTaBIeHHYI0 Ha uepTeXxkax U
PUCYHKax.

OnepupoBath MOHSITHEM BEKTOP B TIPOCTPaHCTBE.

BLITIO/IHATL ~ [IEVCTBUSL  CJIOXKEHUSI BEKTOPOB, BBIUWTAHUS BEKTOPOB U
YMHOKeHHsI BeKTOpa Ha UMCJI0, 00bICHATh, KAKUMH CBOMCTBaMHU OHU 00/1a/1atoT.

[TpyMeHSATH TIPABUJIO Mapasliesienuriesa.

OmneprpoBaTh MOHSATUSIMU: J€KapTOBbI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP,
MO/Zly/ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOD[WHAThl BEKTOpa, YTrojl MeXAy
BEeKTOPaMH, CKaJIipHOe TIPOM3Be/leHre BeKTOPOB, KOJ/IMHeapHble U KOMIlJlaHapHbIe
BEKTOPBI.

HaxouTh CyMMy BEKTOpPOB U MPOM3Be/IeHre BeKTOpa Ha UKC/I0, IO MeXy
BEeKTOpaMH, CKaJ/IIpHOe TIpou3BeJieHHe, pacKaafibiBaTb BEKTOpP TI0 JBYM
HEeKOJUTMHeapHbIM BeKTOPaM.



3ajaBath MJIOCKOCTh YpPaBHEHHWEM B J1eKapTOBOM CUCTEME KOOpJWHaT.

[TpumeHsiTb reomeTpuueckue (aKTbl [AJi peLleHHsT CTepeoMeTpPUYeCKUX
3a/jay4, MpeArnoaramxX HeCKOJIbKO 111aroB pelleHus], eC/id YCI0BUS PUMEeHeHH s
3a/laHbl B IBHOM (popMe.

PemaTe mpocTeiime reoMeTpuueckue 3aZjaud Ha TMpPUMEeHeHHe BeKTOPHO-
KOOPJUHATHOI'O MeToZ/a.

PemaTe 3asauM Ha [l0Kas3aTe/bCTBO MaTeMaTWUUeCKUX OTHOLUEHUM W
HaXO’KJeHre reOMeTPUUeCKUX BeJIMUYMH T10 oOpa3liaM WId anropuTMaMm, IpUMeHsis
V3BeCTHbIe MeTO/bl 1P PelleHny CTaHAAPTHBIX MaTeMaTUueCKuX 3ajad.

[lpuMeHAT, mpOCTeMlllMe TMpOrpamMMHble CpPeACcTBA U 3JIEKTPOHHO-
KOMMYHHKALIUOHHbIE CUCTEMBI IIPU pPellleHny CTepeoMeTpUIeCKUX 3a/au.

[TpyBOgUTH TIpYMepbl MaTeMaTUYeCKUX 3aKOHOMEpPHOCTed B TPUPOZe U
JKWU3HU, pPacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB FeOMeTPHH B UCKYCCTBe.

[TpumeHsTh TO/lyyeHHbIe 3HAHWSI Ha TPAKTUKE: aHa/IM3UPOBaThb peasbHbIe
CUTyallUd ¥ TIPUMEHSITb W3yUeHHble TOHATHUS B TpOLiecCe IIOMCKA peLleHUs
MaTeMaTHueCcKd CQOopMyIUpoBaHHOW TIpobeMbl, MO/eMMPOBaTh peasibHbie
CUTyallUM Ha f3bIKE TeOMeTPUH, WCCIe[oBaTb IIOCTPOEHHbIE MOZENd C
WCTI0/Ib30BaHNEM reOMeTpUUYeCKUX TIOHSITUM U TeopeM, arraparta anarebpbl; peliaTb
TIpaKTUYeCKHe 3a/lauy, CBA3aHHble C HAXOXKJeHUeM reOMeTPUYECKHUX Be/TMYMH.



TEMATHNYECKOE INTAHUPOBAHHWE

10 KJIACC
KoinuyecrBo yacoB
Ne HavmeHoBaHue pa3/ie/ioB ¥ TeM K _— J/1eKTpoHHbIe (I (ppoBELIe)
n/n NporpaMmsI Bcero OHTPOTLHEL paxTHHeckue oOpa3oBaTe/bHbIE PecypChl
e paboTbI padoThI
1 BBezienue B cTepeoMeTpUro 10 https://m.edsoo.ru/C503R7VIP
IT .
2 PAMBIE 1 IVIOCKOTTH B 1POCTPANCIBE . 12 1 https://m.edsoo.rt/ WT7NSO14T
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTeN
IT
3 cP HeH'quynﬂpHOCTb HIpAMEEE ¥ 12 https://m.edsoo.ru/V6I1APUCD
IIJIOCKOCTeNn
4 Yrbl MeXXAy NpSAMBIMU U IIJIOCKOCTAMU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpaHHUKu 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OOBEMBI MHOTOTPAHHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHUE: CeueHVs, PACCTOSHUSA U YTJIbI 1 https://m.edsoo.rt/L1IAAMHO3D
OBUIEE KO/IMYECTBO YACOB I10 68 5 0

I[TPOI'PAMME




11 KITACC

HaumeHoBaHue pa3je/ioB U TeM

KosmuecTBO uacoB

OnekTpoHHbIe (1{udpoBbIe)

Ne n/m NporpamMMsbI Bcero Kontposbuere | ITpakruyeckue oOpa3oBaTe/bHbIE Pecypchl
paboThI paboThI

Tesna BpateHus 12 https://m.edsoo.rut/HYOWQL5KQ
OOBEMBI Tenn 5 1 https://m.edsoo.ru/B9ORVIYC9
BeKTopeI 1 KOOpAMHATEI B 10 1 https://m.eds00.r/ANCLAGOME
TPOCTPAHCTBE
Hosroperwe, 0606memfe’ 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTu3salyd 3HAHUA

OFBIIIEE KOJIMYECTBO YACOB T10 34 3 0

I[TPO'PAMME







IIOYPOYHOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KoHTpo/1bHBIE
padoThI

IIpakTHuecku
e padoThbI

Jara
HU3yUyeHus

OexkTpoHHbIe 1U(poOBbIE
oOpa3oBaTe/bHbIE PecypChl

OCHOBHBIE TTIOHATUSA
CTepeoMeTpUU: TOUKa, MpsiMasi,
TIJIOCKOCTb, TIPOCTPAHCTRO.
[TpaBusia n3o06paxkeHus Ha
PUCYHKAaX: U300paXkeHusT
TJIOCKOCTeH, Mapasi/ie/ibHbIX
TIPSIMBIX (OTPe3KOB), CepeIuHbI
oTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

ITonsiTHs: MepecekaroLecs
TIJIOCKOCTH, TepeceKarolecs
rpsiMasi ¥ TJIOCKOCTh

https://m.edsoo.rut/NR6VIYCGK

[ToHsTus: rnepecekaromuecd
IJIOCKOCTH, TlepeCceKaroueca
npsiMasd " IJIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OIrpaHHHUKdMH,

n300paxeHre MHOTOTPaHHUKOB
Ha PUCYHKax, Ha MPOEeKI[MOHHbIX
yepTexax

https://m.edsoo.rt/KMUQPILLO

HauasneHble cBesieHUs 0 KyOe 1
nvpamMuze, ux pasBépTku U
monend. CeueHus
MHOI'OIpaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHus 0 KybOe 1
npamMK/ie, X pa3BePTKU U

https://m.edsoo.ru/IMQ3AJ3S5




Moiesii. CedyeHust
MHOTOTPaHHUKOB

[MoHsiTve 06 aKCMOMaTHUECKOM
TOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEpEOMETPUH U
CJIe/ICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IToHaTre 06 aKCHOMaTUYECKOM
MIOCTPOEHHH CTEPEOMETPHH:
AaKCHUOMbI CTEPEOMETPUH U
C/Ie[ICTBUS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

[MoHsiTHE 06 aKCMOMAaTHUeCKOM
TIOCTPOEHUY CTePeOMeTPHUU:
aKCHOMBI CTEPeOMETPUH U
C/1e[ICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MIJL

10

[MoHsiTe 06 aKCMOMaTHUECKOM
TOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEpEOMETPUH U
CJIe/ICTBUS U3 HUX

https://m.edsoo.ru/I3A98J679

11

B3aumMHoe pacrioyiokeHue
NIPSIMBIX B [POCTPaHCTBe:
repecekarolyecs, rnapasuiejibHble
Y CKpelUBarLrecs npsMble

https://m.edsoo.su/IUTW8KR5Q

12

[TapannenbHOCTb TIPAMBIX U
TIJIOCKOCTEN B IMPOCTPAHCTBeE:
rapasuie/ibHble IpsiMble B
MPOCTPAHCTBe; Iapasiie/lbHOCTh
TPEX TMPAMBIX

https://m.edsoo.ru/CS9OVLQLH6

13

[TapaniesibHOCTh MPSIMBIX U
TIJIOCKOCTEH B IMPOCTPAHCTBeE:
[TapaniebHOCTh TIPSIMOU U
TJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U




YT/l C COHAIpaB/IeHHbIMU

14 https://m.edsoo.rw/LLJAVHVBW
CTOpPOHaMH

15 YTOIl MEXly NPAMBIMH B https://m.edsoo.ri/KGIM80EUK
TPOCTPAHCTBE

16 YOI MY TPAMBIMH B https://m.eds00.ru/24L.VWHIVS
TPOCTPAHCTBE
INTapannensHOC OCKOCTeH:

17 p HOCTE TIOCKOCTEM https://m.edsoo.ru/BUSTQIHZT
rapa’iieJibHble TJI0CKOCTH
CBolicTBa napasiieTbHBIX

18 N P https://m.edsoo.ru/OKQQK2ABA
IJTOCKOCTel
[TpocTeiirie MpOCTpaHCTBEHHbBIE

19 (urypsl Ha MJIOCKOCTU: TeTpas/p, https://m.edsoo.ru/MRT13XP79
Ky0, Tlapasiesienure/

20 [TocTpoeHue ceueHuit https://m.edsoo.ru/DI3BAX05J8

21 [TocTpoeHue ceueHU https://m.eds00.ru/20GC3ZP9P
KonTponbHast paboTa 1o Teme
"[IpsiMbIe U TIJIOCKOCTHU

22 p B https://m.edsoo.ru/BI4O5QJEB
npoctpaHcTBe. [lapasnienbHOCTb
MIPSIMBIX U IJIOCKOCTeM"
[TeprieHUKYASIPHOCTD TIPSIMOU U

23 IIJIOCKOCTHU: TepIIeHIUKY/IIpHbIe https://m.edsoo.ru/RN45YBO8R
TipsiMble B TIPOCTPAHCTBe
IT

24 pAMbIE Tlapa/le/IbHBIe 1 https://m.edsoo.ru/32MXRZDDL
TrepreHJUKY/IsIpHbIe K MI0CKOCTH
IT

25 pAMBIE Tlapa/le/IbHbIe 1 https://m.edsoo.ri/JPUOTOI3N
TrepreHJUKY/IsIpHbIe K MI0CKOCTH
IT

26 pHBHfK MEPHERAMKYIAPHOCTH https://m.edsoo.ru/DC41W6K14
TIPSIMOM Y TVIOCKOCTH

27 [TpusHaK neprieHAuKyIApHOCTH https://m.edsoo.ru/HD3D63S5P




MIPSIMOY Y TUIOCKOCTH

Teopema o nipsiMon

28 N https://m.edsoo.ru/YOIQSMOH1
TMepIIeH/IUKYISIPHOMN TVIOCKOCTH
T "

29 COpEMa 0 TIPAMOK htps://m.edsoo.r/81RSKUSRJ
TMepIIeH/IUKYISIPHOMN TJIOCKOCTH
T "

30 copemMa o HPHMOH\, https://m.edsoo.rt/HFKNPKZ7T
TMepIIeH/IUKYISIPHOMN TVIOCKOCTH
[TeprieHAUKY /ISP U HAKTTIOHHBIE:

31 PACCTOAHME OT TOHKM /10 https://m.edso0.ru/638GKWY 7V
MIOCKOCTH, PAaCCTOSIHUE OT
TIPSIMOH 10 TIJTIOCKOCTH
[MeprieHAVKY /ISP U HAK/IOHHBIE:

32 PACCTOARME OT TOHKH A0 https://m.eds00.r/ADBRCACRA
TJIOCKOCTH, PACCTOSIHHE OT
MIPSIMOM /10 TIJIOCKOCTH
[MeprieHAUKY /ISP ¥ HAKITOHHBIE:

33 PACcCTOAHME OT TOHKH A0 https://m.edsoo.ru/VLLIQ7HXC
TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TIJIOCKOCTH
[TeprieHAUKY /ISP U HAKTTOHHBIE:

34 PACCTOAHME OT TOHKH /10 https://m.edsoo.ru/6P5BVV34R
MIOCKOCTH, PAaCCTOSIHUE OT
TIPSIMO 10 TIJTIOCKOCTH
Y OCTpPaHCTBe: yIo

35 [/IB1 B POCTPAHCTBE. Yo https://m.edsoo.ru/PSFIXUA1L
MEXK/1y TIPSIMOM U TIJIOCKOCTBIO

36 JIBYTDaHHBIN yrOJl, IMHEHHbI https://m.eds00.ru/6R4A0EOMD
yroJ1 JBYTPaHHOTO yIJia

37 JIBYTDaHHbIM YTOI, JIMHEHHBI https://m.eds00.ru/MLOZZYZC7
yroJ1 JBYTPaHHOTO yIJia

38 [leprieHAUKYIIPHOCTH https://m.edsoo.rt/YRQDSM9NH




IJIOCKOCTeN: MpH3HaK
TMepreHNKYISPHOCTH [IBYX
TJIOCKOCTeH

39

[leprieHAUKYIIPHOCTH
TIJIOCKOCTeM: TIPU3HaK
NepreHAUKYISIPHOCTH JABYX
TIJIOCKOCTel

https://m.edsoo.ru/DY2AF84T2

40

[TeprieHAUKYJIAPHOCTD
MJIOCKOCTeN: MpU3HaK
NepIrieHUKYISPHOCTH JABYX
TIJIOCKOCTeN

https://m.edsoo.su/TSBOAINH2

41

Teopema 0 Tpéx
repreHAuKyasipax

https://m.edsoo.ru/OWS5LZ1RVZ

42

Teopema o Tpéx
TepreHAuKyasipax

https://m.edsoo.ru/OP44KE54N

43

TeopeMma o Tpéx
TepreHAuKyasipax

https://m.edsoo.rt/OWG81WDV3

44

KoHTposibHast paboTa 1o TeMam
"[leprieHAUKY/IIPHOCTD TNPSAMBIX U
=

IUIOCKOCTen" U "YT/Ibl MeXIy
MPSIMBIMU Y TVIOCKOCTSAMHA"

https://m.edsoo.rui/VOXABPOPB

45

[ToHaTHE MHOTrOrpaHHUKA,
OCHOBHBIE 3/1eMeHTbI
MHOI'OTPaHHUKA, BBIYKJIble U
HeBBIIyKJ/Ible MHOI'OTDaHHUKY;
pasBépTKa MHOIOrpaHHMKA

https://m.edsoo.rw/L5SFTEZ8QX

46

HpI/IBMaZ N-yroJjibHas rpyu3sma,
'PaHn U OCHOBAHUWA TIPHU3MBbI;
npsiMadd U HaK/IOHHadA MMpU3MBbI;
OOKOBast U MOJIHAs MOBEPXHOCTb

https://m.edsoo.ru/ZAL6DKFQL




TIpU3MBbI

47

[Mapannenenunes,
MIPSIMOYT O/IbHBIN
rapasiiesieniurne/| U ero CBOKWCTBa

https://m.edsoo.rt/ITCOB1WIO

48

[Tupamunza: n-yrosnbHas
nupamMu/ia, TpaHyd U OCHOBaHUe
nupamMu/ibl; OOKOBast ¥ TIOTHAast
TIOBEPXHOCTb MMPaMU/ibl;
NIpaBU/IbHAs U yCeUEHHas
nupaMuza

https://m.edsoo.ru/ITOFX00PA

49

[TpaBU/IbHBIE MHOTOTPAHHUKH:
TIOHSITHE TTPaBUIBHOTO
MHOTOT'DaHHUKA; TTPaBU/IbHAST
Mpr3Ma U TipaBUIbHask MTMPAMU/IA;
MpaBU/IbHasl TPEYTo/IbHask
NMPaMKZA U TIPaBUTbHBIN
TeTpas3zp; Kyo

https://m.edsoo. W/ LWNGFZTWE

50

[TpeacraBieHre 0 MPaBUIBHBIX
MHOTOTpaHHUKaX: OKTasip,
J0/leKa3/ip ¥ UKOCa3/p.

https://m.edsoo.ru/06SHO2IDD

51

CrMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTE/ILHO TOUKH,
MIPSIMOU, TJIOCKOCTU. DJIEMEeHTbI
CMMMeTpUHY B MMpaMH/iax,
rapasuiesienurne/iax, NpaBUIbHbIX
MHOIOIpaHHHKAax

https://m.edsoo.rt/SWEUC9ENR

52

BrliuniciieHue 3/i1eMeHTOB
MHOTOTPaHHUKOB: p&opa,
[lMaroHasu, yrJjibl

https://m.edsoo.rt/EUP4AMN760

53

[Tnoiraab 60KOBOM TTOBEPXHOCTH
Y TI0JTHOY TTIOB@PXHOCTH TIPSIMOM

https://m.edsoo.ru/SQY9XSIIL.6




TIPU3MBI, TI/I0Ia/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOM MTOBEPXHOCTH
TIPSIMOI TIPU3MBI

[Tnomazbk 60KOBOM MOBEPXHOCTU
Y TIOBEPXHOCTH TIPAaBUIbHOMN

54 NMUPaMU/IbI, TeOpema O TUIOLagx 1 https://m.edsoo.ru/R22FHBG60
60KOBO} TTOBEPXHOCTU
yCeUEHHOU MUPaMU/IbI
K
55 . ORTDOJIbHAA D a6?Ta 1o TeMe 1 https://m.edsoo.rt/VHYNJQMQD
MHororpaHHUKU
56 [MousiTHe 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 OOBEM MUPaMU/IBI 1 https://m.edsoo0.ru/B307P8WTC
58 O6BEM TTUPaMUIBI 1 https://m.edsoo.ru/PQZIEDIYF
59 OOBEM TTUPAMU/TIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 OO6BEM MUpaMuzIbI 1 https://m.edsoo.ru/OHRFO2LCT
61 OO6BEM MpU3MBbI 1 https://m.edsoo.ru/YEQP63Z.D4
62 OO6BEM MpU3MbI 1 https://m.edsoo.ru/B46EMRRGE
63 OO6BEM MTPU3MBI 1 https://m.edsoo.rt/FIMQW6KFT
KoHTtponbHast paboTa 1o Teme
64 TOHTPOIIbHAA pabota Tio Tem 1 https:/m.eds00.ru/23S50180N
OO6BEMBI MHOTOTPAHHHUKOB
[ToBTOpeHMe, 060011eHIe
cucTema i.
65 MCTEMATH3AI 3Hafl 1 1 https://m.edsoo0.rt/KXTOCIOJG
[TocTpoenuie ceuenvi B
MHOTOTpaHHUKE
66 [ToBTOpEHMe, 06001IeHEe 1 https://m.edsoo.rt/HKP6I13JUC

cucTeMaTU3allysl 3HaHUM.
Brrunicienre pacCTosSIHUN: MeXIy
JBYMSI TOUKaMU, OT TOUKH [0
MIPSIMOM, OT TOYKH [I0 TVIOCKOCTH,




My CKpeLMBaIOIUMUCS
MPSIMBIMU

67

WToroBast KOHTpOJIbHAsE paboTa

https://m.edsoo.su/KB3EKOA9U

68

[ToBTOpeHue, 006001IIeHE
CcUCTeMaTH3aLus 3HaHWM.
BeIunc/ieHre yTriioB: MeXIY
CKPeLMBarOIUMHCS TIPSIMBIMH,
MeXK/y TIPSIMOM U TUIOCKOCTEIO,
JBYTPaHHBIX YTJIOB, YTTIOB MEXK/Y
TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJUSL.0O0

OBUIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 KITACC

KosmmuecTBo uacoB

No Tema VDOKa Jara JJIeKTpOHHBIe H(POBbIe
n/n yp Bcero KonTpoeubie | Ipakrayecku u3yueHusi | oOpa3oBaTe/bHbIE PeCypChl
paboThI e paboTbI

Cdepa u 1ap: 11eHTp, pajuyc,

1 [irameTp; IuIoLa b 1 https://m.edsoo.ru/TW8Z59CHJ
TOBEPXHOCTH Chephl
BsanmHoe pacrionokeHue

2 Cbepe! 1 mocKoCTH, 1 https:/m.eds00.ru/Y CMWCAMS3I
KacaresbHas MJI0CKOCTb K
cdepe; miowaab chepbl

3 W30bpaxenue chepel, mapa Ha 1 https://m.edsoo.rt/QDCF8UGXE
riockoct. CeueHus 111apa
LunuHpuueckast IOBePXHOCTb,

4 00pa3yIOLHE LITMHAPHUECKOl 1 https://m.edsoo.ru/8516BBEO7
TIOBEPXHOCTH, 0Ch
L[WIUHPUUECKOM TTOBEPXHOCTU
[umuHAp: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTE, 06pasyiouas 1 https://m.eds00.ru/WOJR9I79V9
0Cb; TI/IOI[A/Ib OOKOBOM 1
TIOJTHOM TIOBEPXHOCTH
V306parkeHue 1IWIMH/IPA Ha
TJIOCKOCTHU. Pa3BépTKa

6 LpIMHApA. CeueHHs LHMH/ 1 https://m.eds00.ru/OYMSPW10Z
(MI0CKOCTBIO, TIapasiiesibHON
WU TIePIeHJUKYISIPHOM 0CH
LATMHAPA)

7 Konunueckasi moBepxHOCTb, 1 https://m.edsoo.ru/H64QF3E6R

obpa3yrolye KOHWYeCKOH




NIOBEPXHOCTH, OCh U BepLINHA
KOHHUYEeCKOW MOBEePXHOCTH

Konyc: ocHOBaHMe U BepllKHa,
obpa3yrolas ¥ 0Ch; IJIOIIA/b

8 - - https://m.edsoo.ru/Q4EUBB6GT
OOKOBOW U MOJTHOH
TIOBEPXHOCTH
Y ceuéHHBIN KOHYC:
9 00pasytolue 1 BbICOTa; https://m.eds00.ru/80VNITU20
OCHOBaHUg U OOKoBas
TIOBEPXHOCTh
M300pakeHre KOHyca Ha
TJIOCKOCTH. Pa3BEépTKa KoHyca.
10 (Ceuerns KOHYCa (II0CKOCTLIO, https://m.eds00.ru/0PVICKUYU
Triapasiie/lbHOW OCHOBAHMIO, U
TIJIOCKOCTBIO, TIPOXO/siiei
yepe3 BepIIUHY)
11 KomGuHawys Ten BpaijesHs https://m.eds00.ru/4VHGTY X8F
MHOT'OIPaHHUKOB
MHOrorpaHHuK, OIMyACaHHbIH
12 OKOJIO Cepht; Cepa, https://m.eds00.ct/RMYY1STLP
BITMCAHHAsi B MHOTOTPAHHUK W/H
B TeJIO Bpall|eHHsI
IT eéme.
13 O}iﬂTHe 00 0,,6 béme. OCHOBHbI https://m.edsoo.ru/4CENHGLOZ
CBO¥CTBA 0OBEMOB TeJl
14 OO6BéM LMMMHApPA, KOHYyCa https://m.edsoo.ru/W8TGN5Z99
15 OO61ém 11apa ¥ niomazb chepbl https://m.edso0.rt/G7AYCMOTT
16 [Togo6HBIE Tema B https://m.edso00.ru/4N04FYUUX

rpoctpaHcTBe. COOTHOLLIEHUS
MeXy IUI0LasaMuU
TIOBePXHOCTeH, 00béMamMu




TI0J00HBIX TeJl

KontposnbHast paboTa o reMam

17 "Tena Bpamenus" u "O6bemMbl https://m.edsoo.rt/KCOMHISWW
Ten"
BexkTtop Ha 1710cKOCTH U B

18 P https://m.eds00.r/AQ405SB7C
MPOCTPaHCTBe
CroxkeHve U BbIUUTaHUE

19 https://m.edsoo.rt/PMNHTUK7G
BEKTOPOB

20 YMHOKeHre BeKTOpa Ha UKCJI0 https://m.edsoo.ru/4H7PLGBI1
PasnoxxeHue BekTOpa 1o Tpém

21 HEKOMI/IaHAPHBIM BEKTOpaM. https://m.edsoo.ru/NZSOLFWN1
[IpaBusio napasnesnenuresa
Pemtenne 3amay, CBSI3aHHBIX C

22 TpUMEeHEeHVeM TpaBuJjl JeUCTBUM https://m.edsoo.ru/73F23EPUS
C BEKTOpPaMH
KoopanHaTHO-BEKTOPHBIM

23 MeTO/, IIpY pelleHun https://m.edsoo.ru/BBII39Z7U
reoMeTpUYeCKUX 3a/a4y
[IpsamoyrosibHas cucrema
KOOp/JIMHAT B IPOCTPaHCTBe.

24 KooppauHats!l BekTopa. https://m.edsoo.ru/X9TSDNSQ3
[Tpocreiiive 3amauu B
KOOpJHWHAaTax
Yron mexay BeKTopaMu.

25 CkassipHOe T1ipousBefieHue https://m.edsoo.rt/RPAQMBCDO
BEKTOPOB
Brrurciienne yriioB me

26 y RAY https://m.edsoo.rt/EGRV3NF84
MPSIMBIMU M TVIOCKOCTSIMU

27 KonrpospHast paboTa o Teme https://m.edsoo.ru/NSKELEBHL

"BeKTopbl ¥ KOOpAIMHATHI B




IpoCTpaHcTBe"

28

[ToBTOpeHue, 06001IeHNE U
cUCTeMaTH3aLus 3HaHUM.
OcHoBHbIe GUrypsbl, QaKThl,
TeopeMbl Kypca IJIaHUMeTPHUU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHME, 0600IIEHE U
CHUCTeMaTH3aLus 3HaHUM.
OcHoBHbIe GUTYPHI, (DAKTHI,
TeopeMbl Kypca TJIaHUMEeTPUU

https://m.edsoo.rt/VEMVY73YE

30

[ToBTOpeHMe, 060011eHIe U
CHCTeMaTH3al[1sl 3HAHWH.
3aziauu MJIaHUMETPUH ¥ METObI
WX pelleHust

https://m.edsoo.suw/UF02M943T
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[ToBTOpeHue, 06001eHNE U
cucTeMaTH3aLus 3HaHUM.
3a/1auu MIaHUMETPUH U METO/TbI
WX pelIeHUst

https://m.edsoo.ru/FG4PJN2IF
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[ToBTOpEHME, 0600IIEHNE U
CHUCTeMaTH3aLusl 3HaHUM.
OcHoBHbIe GUTYPHI, (DAKTHI,
TeopeMbl Kypca CTepeoMeTpUn

https://m.edsoo0.ru/ZY6BYLY7W
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VToroBasi KOHTpO/IbHAs1 paboTa

https://m.edsoo0.ru/VP8CXOC4C

34

[ToBTOpEeHMe, 06001eHIE U
CUCTeMaTH3aLusl 3HaHUH

https://m.edsoo.ru/70QSTDCAP

OBHIEE KO/IMYECTBO YACOB II10
I[TPO'PAMME

34







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 K/TACC
Kopg, .
npoBepsiemor IIpoBepsiemble npe/MeTHbIE Pe3y/IbTaThl 0CBOEHHs! 0CHOBHOMH
o pesyBTaTa o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/JHEero 001nero 00pa3oBaHusA
7 l'eomeTpus
7.1 OrnepupoBarh MOHATUAMU: TOUKA, [psAMasi, IJIOCKOCThb
75 [TpyMeHSATb aKCMOMBI CTEPEOMETPUM U CJIe/ICTBUS U3 HUX TIPU pellleHrr
' reoMeTpUYeCcKuX 3a/iau
73 OnepupoBaTh TOHATUSMU: Tapasyie/lbHOCTh UM TepIeHAUKYJ/ISSPHOCTh
' TIPSIMBIX M TUIOCKOCTei
4 KnaccuduipoBaTh B3aMHOe PACIIO/IOXKeHUe TIPSIMbIX U TJIOCKOCTel B
' TIPOCTPaHCTBe
OmneprpoBaTth MOHATUSMU: ABYTPAHHBIM Yro/, TPaHU [JBYTPAaHHOTO yTJia,
7.5 peOpo ABYrpaHHOTO YTJIa, TMHEHHBIN Yro/l IBYTPAHHOTO YTJia, TPajlyCHast
Mepa JBYTrpaHHOro yrja
76 OmnepypoBaTh MOHSATHUSIMHU: MHOTOTPAHHUK, BBIMYK/IbIA U HEBBITTYKIIbIi
' MHOTOTPaHHUK, 3/IeMeHTbl MHOT'OT'PAaHHKKA, TTPABU/IbHbIN MHOTOTPaHHUK
7 PacriosHaBaTh OCHOBHBbIE BH/bl MHOTOTDaHHUKOB (TIMpaMK[a, MpH3Ma,
' TIPSIMOYTOJTbHBIN TIapasuiesienure], Ky0)
KnaccuduipoBaTh ~ MHOTOTDAaHHHKM,  BbIOMpasi ~ OCHOBaHUSI IS
- K1accupukaiuyu  (BBIMYK/Ible W HEBBIMyK/ble  MHOTOTPaHHUKH,
' MpaBWIbHbIE MHOTOTDAHHUKW, TIpsIMble U HAKJIOHHbIE  TIPU3MBI,
rapasiiesienurne/bl)
79 OmnepurpoBathb TIOHSITUSIMU ceKyIias TIJIOCKOCT, ceueHue
' MHOTOrPaHHUKOB
_— OOBSICHITL  MPUHLUIBI ~ TIOCTPOEHUSI  CEYEHHWH  MHOTOIDaHHUKOB,
' ICTIO/Tb3YS MeTOJ, C/Iefi0B
CTpouTh CedyeHHWss MHOTOTPDAaHHUKOB METOJIOM CJIe[iOB, BBITIO/IHSTh
7.11 (BBIHOCHBIE) TUIOCKHME UepTeXXU U3 PUCYHKOB MPOCThIX 00BEMHBIX GUryp:
BU/ CBEpPXY, COOKY, CHU3Y
7.12 Permath 3a/1auM Ha HaXOXK/e€HHE TeOMeTPHUEeCKHX BeTMUHH 110 obpasijam




WM aAropuTMaM, TPUMEHsid W3BEeCTHble aHaJIUTUUeCKUe MeTOZbl MpU
pellieHWM CTaHAAPTHBIX MaTeMaTHyecKuX 3aJjau Ha BbIUMC/IEHUE
PacCTOSSHUM MeXAY ABYMSI TOUKaMH, OT TOYKH [J0 NPSIMOW, OT TOUKU J10

TIJIOCKOCTU, MeX/y CKPelLHBaLUMUCS TMPSIMbIMU

7.13

Periath 3a/lau Ha HaxOX/eHUe TeOMeTpUUeCKUX BeJIMYMH 1o obpasitiam
WIA a/lrOpUTMaM, MPUMEHSIS W3BECTHbIE aHAJIUTUUYECKHUe MeTO/bl MpH
pellleHMM CTaHJapTHBIX MaTeMaTU4yecKHX 3a/ady Ha BbIUMC/IEeHHe YIJIOB
MeX/ly CKpelMBaKLMMUCS MPSIMBbIMUA, MeXAY TNpPSIMOH U IJIOCKOCTBIO,

MeXay IJIOCKOCTAMH, ABYTI'PAHHBIX YIJIOB

7.14

Bbunciaite 00BEMBI M IUIOMIAIM  TIOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpu3Ma, nvpamu/ia) ¢ IpuMeHeHreM (OPMYJI, BEIUKMC/STh COOTHOLIEHUSI
MEXY TIOIIAZSIMU TIOBEPXHOCTeH, 00BéMaMu 10JJ00HBIX

MHOI'OrpaHHHMKOB

7.15

OHepHpOBaTb TMOHATUAMU: CUMMETPpHUA B TIDOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IJIOCKOCTbh CUMMETPHU (PUTyphl

7.16

W3Bnekatb, TipeoOpa3oBbIBaTh W WHTEPIIPETUPOBATh WMH(OPMALUIO O
MIPOCTPAHCTBEHHBIX TeOMEeTPUYECKUX (Urypax, TMpe/CTaBIeHHYI0 Ha

yepTeXax U pUCyHKax

7.17

[TpyuMeHsTH reomeTpuueckre (GakThl [/s1 pellieHUs] CTepeoMeTpUYeCcKUX
3a7,a4, MpeJIo/lararlliX HEeCKOJbKO IIaroB pelLleHHs, eCIU YC/IOBUS

TIpUMeHeHus1 3a/laHbl B SIBHOU (popme

7.18

[IpuMeHAT, NpOCTelllIMe TIpOrpaMMHbIE CpeACTBA U 3JeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI I[IPH pEIIEeHUH CTEPEOMETPUUYECKHX 3d/1a4

7.19

[TpyBOAWTE MpPUMepbl MaTeMaTUYeCKUX 3aKOHOMEPHOCTel B MpUpoJe U

JKW3HH, PACIIO3HABATh ITPOSABJ/I€EHHNE 3dKOHOB r€eOMETDPUU B UCKYCCTBE

7.20

[TpyMeHATH MOMy4YeHHbIe 3HAHUS Ha NIPAKTUKe: aHa/IM3UpPOBaTh peajibHble
CUTyalluM U TIPUMEHSITb M3yueHHble IIOHATHS B MPOLiecce ITOMCKa
pelleHust MaTemMaTU4eCcKu copMynMpoBaHHOM nipobieMbl,
MO/le/TMpOBaTh peasbHble CUTyallUM Ha si3blKe TeOMeTpUH, UCC/el0BaTh
IIOCTPOEHHbIe MOJe/IM C UCMO/Ib30BaHUEM TeOMeTpUYeCKUX TMOHATUM U
TeopeM, arrapaTa ajareOpbl, peliaTh MpakTHUeCKHe 3a/lauv, CBsI3aHHbIE C

HaXO0XXIAeHreM reoMeTpruieCkKmnx BeJIMYUH

11 K/TACC

Kop
NpoBepsieMoro

IIpoBepsiemble npeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeJJHero o0iiero o0pa3oBaHust




pe3y/bTaTa

6 ['eomeTpust
OmnepupoBaTh MOHATUSMU: LIUTUHAPUYECKast TIOBEPXHOCTh, 00pa3syrolye
6.1 LWIWHJPUUECKON TOBEPXHOCTH, LIWIMHAD, KOHUUYEeCKas IOBEPXHOCTb,
' oOpasyroie  KOHHUYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
TIOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesia BpalljeHUs (LAIUH/P, KOHYC, cdepa U 111ap)
6.3 OOBACHATD CTIOCOOBI TIOJTYUeHUs TeJT BPALL[eHUs
6.4 KnaccudunmpoBats B3aMHOe pacrnosioxeHre cephbl U MJI0CKOCTH
OneprpoBaTh MOHSATUSIMU: 1LAPOBOM CerMeHT, OCHOBaHWe CEerMeHTa,
6.5 BbICOTA CErMeHTa, 111apOBOM CJIOW, OCHOBaHWeE I11apOBOr0 C/0sl, BbICOTA
111apOBOTO CJ/1051, IIIapOBOM CEKTOP
66 Beruncnare 00bEMBI W TUIOLIAAW TIOBEPXHOCTeH Tesl BpalleHus,
' reoMeTpUuUecKuX TeJl C IpUMeHeHreM GopMyJT
OneprpoBaTh TMOHSATHSIMH: MHOTOTPDAaHHUMK, BIMCaHHbIA B cdepy u
6.7 OMMCaHHBIM OKOJI0 ceprl, cepa, BlIMCaHHAsI B MHOIOIPaHHUK WU TeJ0
BpalleHus!
68 BblUMCAATE COOTHOLIEHUS MeXJy IUIOLaJsM{A TIOBEPXHOCTeU U
' 06bEMaMU NO/I06HBIX Te
69 N300pakaTh M3yuyaembie (GUTYpPbI OT PYKH U C TPUMEHEHHEM TMPOCThIX
' YepTEXHbIX UHCTPYMEHTOB
BbInonHATe (BBIHOCHBIE) TIJIOCKHME UEePTeXW M3 PUCYHKOB MPOCTBIX
6.10 00BEMHBIX (GUTyp: BUA CBepxy, COOKy, CHH3Yy; CTPOUTb CEUEHHUS Tes
BpalleHust
V3BnekaTb, WHTEpPIPeTUPOBATb U TpeoOpa3oBbiBaTh WHGOPMALMIO O
6.11 MPOCTPAHCTBEHHBIX TeOMeTpUUYeCcKUX (purypax, Mpe/CTaBleHHYI0 Ha
yepTe)xax U pUCyHKax
[TpuMeHsATbL TeomMeTprueckue (DaKThl [/1s1 pellleHrs CTepeoMeTpUUecKUX
6.12 3aj7iayu, TIpeJrioJiararlliX HeCKOJIbKO IIaroB pelleHus, eC/v YCI0BUS
TipUMeHeHus1 3a/laHbl B SIBHOU (popme
6.13 OrnepupoBath MMOHATHEM: BEKTOP B [IPOCTPAHCTBE
BbINOMHATE [eMCTBUSA C/I0)KEHUSI BEKTOPOB, BBIUWTAHWS BEKTOPOB U
6.14 YMHOXXEHUSI BEKTOpa Ha YUC/I0, OOBSICHATb, KAKUMHM CBOMCTBAMH OHU
obnagaroT
6.15 IIpuMeHATH NpaBU/IO Mapasulesienurie/ja Ipyu CJ1I0KeHUU BeKTOPOB
6.16 OrnepupoBatb NOHATUAMU: [€KapTOBbl KOOPAUHATBl B IIPOCTPAHCTBE,

BEKTOP, MO/y/ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOODAMHATHI BEKTOPaA,




yroa Mexay BeKTOpaMH, CKa/IIpHO€  IIpOM3Be/ieHHe  BEeKTOpOB,
KOJI/IMHE€apHbI€ U KOMIT/IAHAPDHBIE€ BEKTOPLI

6.17

Haxoauth cymMMy BeKTOPOB W TIpOM3Bej/leHHe BeKTOpa Ha UMCJIO, Yroj
MeX/ly BeKTOpamH, CKaJsipHOe MpOu3BeJieHre, PacKiaJbiBaTh BEKTOP I10
JIBYM HEKOJUIMHeapHbIM BeKTOpaM

6.18

3aziaBaTh TUIOCKOCTh YPaBHEHUEM B ZIEKApTOBOM CUCTeMe KOOP/IMHAT

6.19

Pertiath HpOCTEfII.HPIE reomMeTpuyeckve 3a/lddyd Ha IIpUMEHEHHe
BEKTOPHO-KOODAWHATHOI'O MeTOJa

6.20

Pematsb 3ad4d Ha [J0Kd3daTe/JIbCTBO MdTeMATHYeCKUX OTHOWIEHUH H
HaXO0XXIeHne reoOMeTpruuyeCKmnx Be/IMUHH I10 06pa3uaM WK aJIrOpUTMaM,
IMpUMEHSAA HN3BeCTHbIE MeTO/bI pr pelieHrnun CTaHAAPTHBIX
MaTeMaThuueCKHMX 3aJau

6.21

[TpyumeHATH, TMpoCTeMIIMe TMporpaMMHblE CpeACTBAa U 3/eKTPOHHO-
KOMMYHUKaLJMOHHbIE CUCTEMBbI IPU pellleHUH CTepeoMeTpUYeCcKUX 3a/iau

6.22

[IpyBOAUTHL MpUMeEpbl MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEeH B TMPUPOJE U
)KU3HH, pacrio3HaBaTh MPOsiB/ieHWe 3aKOHOB TeOMeTPHH B UCKYCCTBE

6.23

[lpuMeHATb, TMOMy4YeHHble 3HAaHUSI HaA TIpaKTHKe: aHaJIU3UpPOBaTh
peasibHble CUTYallMd M TIPUMEHSITh W3yuyeHHble TOHATHS B Mpoliecce
MOUWCKA pellleHUss MareMaThyecKu C(hopMy/MpoBaHHON TpoO/IeMbl,
MO/IeTMpOBaTh peasibHble CUTYyal[Mu Ha SI3bIKe reOMeTpUH, UCC/Iel0BaTh
TIOCTPOEHHbIE MOJIe/Id C UCMO/b30BaHUEM TeOMeTPUUeCKUX TOHSATUN U
TeopeM, arirapaTa ajire0Opbl, pelliaTh MpakTUYecKue 3a/laul, CBSI3aHHbIe C

HaX0XXIeHreM reOMeTpU4YeCKruX BeJINYHUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 K/TACC

Kop

IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA

I'eomeTpus

7.1

OcHOBHbIE TIOHATUSI CTepeoMeTpuM. ToOuka, IpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTve 006  aKCMOMAaTUYeCKOM  TIOCTPOEHWH  CTEPEOMETPUH:  aKCHOMBI

CTepeOMeTpHUH U CJIe/ICTBUS U3 HUX

7.2

B3aumHOe pacrnono)keHWe TpsSIMBIX B MPOCTPAHCTBe:  IepeceKarolyecs,
rapajijie/ibHble U CKpeIUBaroIivecss mpsiMble. [lapa/iiesibHOCTh TPSAMBIX U
IJIOCKOCTeM B  TIPOCTPaHCTBe: TMapajsiefbHble TMpsiMble B  TPOCTPAHCTBe,
rapasijie/ikHOCTh TPEX TIPSIMBIX, MapayielbHOCTh TPSMON UM TIOCKOCTH. YTJbI C
COHATpaB/IeHHBIMM  CTOPOHAMH, yroJl MeXKAy TIPSIMBIMA B  TIPOCTPAHCTRBeE.
[MapanenbsHOCTh T/IOCKOCTeM: TMapasiie/ibHble MI0CKOCTH, CBOMCTBA Maparle/ibHbIX
riockocTed. [IpocTeiiiiivie mpocTpaHCTBeHHbIe (GUTYPbl Ha TIJIOCKOCTU: TeTPas3p,

Ky0, rmapasiesienurej, IOCTPOeHHe CeUueHUH

7.3

[TeprieHAUKY/ISAPHOCTb TPSIMOM U TJIOCKOCTH: TepreHJUKYJ/IspHble TpsIMble B
TPOCTPAHCTBeE, TIPsSIMble MapasiiefibHble U MepreH/IUKY/sipHbIe K MI0CKOCTH, TIPU3HAK
NepreHVKyISIPHOCTH NPSIMOW Y TUIOCKOCTH, TeOpeMa O TIPSIMOM MepreHUKY/ISPHOU
IJIOCKOCTH. YT/Ibl B TPOCTPAHCTBE: Yrojl MeXAy TMpsSMOM U  TJIOCKOCTBIO,
JIBYyTpaHHBIA yTroJ, JMHEMHbIA yroja [JByrpaHHOrO yria. I[leprieHAMKYJsSp U
HaKJIOHHbIE: pacCTOssHWe OT TOYKM [0 TJIOCKOCTH, PAacCTOSIHUe OT MpsSIMOM [0
TIJIOCKOCTH, TIPOeKLUsi GUryphl Ha TJIOCKOCTh. [lepreHAUKY/ISIPHOCTb TJIOCKOCTeM:
MpU3HaK  MeprneHAUKY/ISIPHOCTH  AByX  Iockocte. Teopema o0  Tpéx

repreHuKyIspax

7.4

[ToHATHe MHOTOrpPaHHMKA, OCHOBHbIE 3/IeMEHTbl MHOTOTPAaHHMKA, BBIMYK/ble U
HEeBBINTyK/Ible MHOTOTPDAaHHMKM, pa3BEépTKa MHororpaHHuKa. [Ipu3ma: n-yrosibHas
npu3Ma, TPaHU U OCHOBAHUS TIPU3MBI, MpsiMasi U HaK/JOHHAs TIPU3Mbl, OOKoBast U
TI0/THasi TIOBePXHOCTh MpHU3Mbl. [lapasnenenurie]], MpsSIMOYTO/bHBINA Mapasiiesienurie]
U ero cBolcTBa. [lupamuza: n-yrosibHasi mipamMu/ia, TpaHA U OCHOBaHUe MUPaMU/IbI,
OoKoBast ¥ TI0/IHasi TIOBEPXHOCTh MUPaMU/Ibl, TIpaBW/IbHAsI U yCeuéHHasi MpamMuja.
OneMeHTbl TpU3Mbl U NOUpaMuibl. IIpaBUbHbIE MHOTOTPAaHHUKU: TIOHSTHE
MpaBWIBHOTO MHOTOTDaHHMKA, MpaBW/IbHAas TMpH3Ma U TMpaBUIbHasg MHUpPaMH/a,

IMMpaBW/IbHas TPEYroJjibHasd IMMpaMuia U HpaBH]’IbHBIﬁ TeTpas34p, KY6 Hpe,[[CTaBJ'IeHI/Ie




0 TpaBWIbHbIX MHOTOIDAaHHMKAX: OKTa3/p, AOAeKas[p U HKocasgpyrue CeueHust

MPU3MBI U TTMPaMH/IbI

7.5

CI/IMMETpI/IH B TMPOCTPAHCTBE: CHUMMETPUSA OTHOCUTE/IbHO TOUKHU, HpHMOﬁ,
TVIOCKOCTU. DJIeMeHThI CUMMETPUH B IIMPaMKdX, Mapaijieernunrenax, rpdBUJIbHBIX

MHOI'OI'DAHHHUKAX

7.6

BrluniciieHrie 3/1eMEHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHany, yriel. [lnomazab
OOKOBOW TIOBEPXHOCTH W TIOJIHOM TIOBEPXHOCTU TIPIMON TIPU3MBI, TIIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH TPSAMOM Tpu3Mbl. [1oiazer 60KoBo
MOBEPXHOCTM U TIOBEPXHOCTU T[PaBWIBHOW MNHpaMUJbl, Teopema O IUIOLIaAU

yceuéHHOU rpamMubl. [ToHsiTHe 00 00béMe. OOBEM TTMPaMU/IbI, TIPU3MBI

7.7

[Togo6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUs MEXY TI/IOIIasIMK [TOBEPXHOCTEH,

00BbEMaMU TIOZOOHBIX TeJT

11 KJIACC

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

6

I'eomeTpus

6.1

LwmHapuyeckasi TIOBEPXHOCTb, 00Opa3yroliye [IUIUHAPUYECKON MOBEPXHOCTH, OCh
LUITMHPUYeCKOW TIOBepXHOCTH. LIMmMHAp: ocHOBaHMS M OOKOBasi TIOBEPXHOCTH,

obpa3ytoliiast ¥ 0Ch, IIOIIA[b GOKOBOM M MOJTHOM TTOBEPXHOCTH

6.2

KoHnueckasi MoBepxHOCTb, 00pa3ytoliie KOHUUeCKOo TTOBePXHOCTH, OCh 1 BepIIIMHA
KOHMYeCcKoW moBepxHOCTU. KOHyC: OCHOBaHMe M BeplliMHa, oOpasylolias U OCh,
T7I0IIaZb OOKOBOWM W TIOJTHOM TTOBEPXHOCTH. Y CEUEHHBIA KOHYC: oOpasyroriue u
BBbICOTA, OCHOBaHUsI U OOKOBast TOBEPXHOCTh

6.3

Cdepa u 1map: 1jeHTp, paguyc, AuaMeTp, /oMb OBEepXHOCTH cdepbl. B3aumHoe
pacrosno)eHue cgepbl M TJIOCKOCTH, KacaTeiabHasi TJIOCKOCTh K cdepe, miiomajb

ctepsl

6.4

V306parkeHre Tesl BpallieHUs Ha TJIOCKOCTH. Pa3BEépTKa I[U/IMH/IPA U KOHYyCa

6.5

KomOuHamy Tesm BpalleHWss ¥ MHOTOTPAaHHUKOB. MHOTOTPAHHUK, OTMCAaHHBIN
0KoJ10 ceprl, chepa, BliMcaHHasi B MHOTOTPAHHKK, WM TeJO0 BpallleHusi

6.6

[Tonsitie 06 o6béme. OcHOBHble cBoMcTBa 00BEMOB Ten. Teopema 00 0ObéMe
NPSIMOYTO/IbHOTO Tapassienienunesa W ciefcTBus u3 Heé. OOBEM ILMIMHAPA,
KoHyca. O6bEM 111apa U MI011a/ib Cephl

6.7

[MogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUSI MeXAy — TUIOLIA/sIMU
TOBePXHOCTeH, 00bEMaMu TIOAOOHBIX Test

6.8

CeueHuss UWMMHApa (TapasiiesibHO W TIEPIIeHAMKYJISPHO OCH), CeueHMs KOHyca
(mapasuieslbHOE OCHOBaHMIO U NIPOXO/siiliee Yepe3 BepILIMHY), CeueHUs I1apa




BekTop Ha mnockocTM ¥ B mpocTpaHcTBe. CJi0)KeHVe Y BbIYMTAaHHE BEKTOPOB.
YMHOXeHue BeKTopa Ha 4Mc/o. Pa3no)keHue BeKTOpa 10 TPEM HeKOMILJIaHaPHBIM

6.9
BekTopaM. IlpaBuio mapannenenunesna. PellleHne 3ajady, CBfI3aHHBIX C
TipuMeHeHreM TpaBUJI AeNCTBUI C BeKTOpaMu
[IpsimoyrosibHasi cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHaThl BekTopa.
6.10 [Tpocreiillive 3afaud B KOOpAMHAaTaxXx. YToJ MexJy Bekropamu. CkanispHoe

Tpouv3Be/ieHre BeKTOPOB. BbIunciieHWe Yr0B MeXJy MNPSMbIMU U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM MeTO/, TIPU pellieHnH TeOMeTpUYeCcKrX 3a/1au




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kop ITpoBepsieMble TPeGOBaHUA K MPEAMETHBIM pe3y/IbTaTaM 0CBOEHHS
NPOBEPsAEMOro | OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CpeJJHero ooiero
TpeOoBaHuUsI oOpa3oBaHus

BrasieHre MeToZamMu /0Ka3aTelbCTB, aArOpPUTMaMH pellleHusl 3afau;
ymeHue (opMyMpoBaTh W ONEpPUPOBATh TOHSATUSIMU: OIpejiesieHue,
akCMoMa, TeopeMa, CJie/ICTBMe, CBOMCTBO, TMpHU3HAK, [0Ka3aTe/bCTBO,
PaBHOCU/TbHBIE (POPMYTUPOBKH; TPUMEHSITh UX; yMeHHe (OPMYyIUPOBaTh
obOpaTHOe U TIPOTHBOIIO/IOKHOE YTBEPXKIEHHEe, TTPUBOAUTL TPUMEPHI U
KOHTPIPHUMEDBI, HCIIO/Ib30BaTh METOJ, MaTeMaTHUeCKOW WHAYKIVHN;
TPOBOAUTL JlOKa3aTe/bHble pacCy)KJeHus TpU pellleHuu 3ajady,
1 OLIEHMBAaTb  JIOTUUECKYI0  TIPaBUIBHOCTb  PACCYXKAEHUH; yMeHUe
OTepupoBaTh MOHSATUSIMU: MHOXXECTBO, TOJMHOXXeCTBO, Orepaluy Haj,
MHOKeCTBaMH; yMeHHe HCIO/b30BaTh TeOPEeTUKO-MHOKeCTBEHHBIN
amrapar Jjisi OTIMCaHUsl pealbHbIX TIPOLIeCCOB U SIBJIEHU U TIPU PellleHur
3aZlay, B TOM UHCJIe W3 [pPYyruxX yueOHBIX TpeJMeTOB; yMeHHe
OTepupoBaTh MOHATUSAMM: Tpad, CBsI3HBIN rpad, AepeBo, LUK, rpad Ha
TUIOCKOCTH; yMeHHe 3a/laBaTh W OINUChIBaTh Trpadbl Pa3TUUHBIMUA

criocobamu; UCTIO/B30BaTh Tpadbl TIPH PeIleHNH 3a/1au

2 YMeHve orepupoBaTh TMOHATUSIMU: HaTyparbHOE UMCIIO, Liesioe YMCIIO,
CTereHb C 11e/IbIM T0Ka3aTesieM, KOpeHb HaTypalbHOMN CTereHu, cTereHb
C PpauvoHalbHBIM  TIOKa3aTesjeM, CTelleHb C  JIeMCTBUTE/IbHbIM
rokasaresieM, Jjorapudm uWciaa, CUHYC, KOCHHYC M  TaHTeHC
MPOM3BOJILHOTO UMC/A, OCTaTOK [0 MOJYJ/I0, palMOHa/JbHOE UUCIIO,
VppalMOHa/bHOe  YMCA0,  MHOXECTBA  HATypaJibHBIX,  Le/bIX,
pallMOHA/bHBIX, [IeCTBUTE/NbHBIX UHCe/l; yMeHue UCI0/b30BaTh
TIPY3HAKW [IeTMMOCTH, HaMeHBIIWK OOIMi /ennTeNlb ¥ HauMeHbIllee
ob1miee KpaTHOe, anropuT™ EBK/IW/A TIPU PeIeHrH 3a/jau; 3HAaKOMCTBO C
pPa3/IMUHbIMU ~ TIO3ULIMOHHBIMU ~ CUCTEeMaMU  CUWC/IeHUs;  yMeHue
BBLITIO/THATh BbIUMC/IEHWE 3HaueHWM W TipeoOpa30BaHUs BBIPAKEHUM CO
CTereHsIMM U JiorapudMamu, rpeobpa3oBaHusi ApOOHO-paLIMOHATBHBIX
BbID@KEHW; yMeHUe OIepupOBaTh TMOHSITUSIMU: I10C/Ie[0BaTe/bHOCTD,
apumMeTHUecKas riporpeccus, reomMeTpuuecKas Tiporpeccus,

OeckoHeuHO yObIBaOIlas TreoMeTpHYeckas IIPOTPeCcCUsi; yMeHHe

3a/jaBaTh N10C/1e[l0BaTeIbHOCTH, B TOM YHCJ/Ie C IOMOIIbI0 PEKYPPEHTHBIX




¢bopMys; yMeHHe OIepUpOBaTh TMOHATUSMH: KOMILIEKCHOE UHCJIO,
COMpsDKEHHBbIE KOMILIEKCHbIE YMC/Ia, MOZAYJ/Ib U apIyMeHT KOMIUIEKCHOIO
yncaa, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —yucen (reoMmeTpuueckas,
TPUTOHOMeTpHYecKasi M  anrebpavyeckasi); yMeTb  IPOU3BOJAUTH
apupmMeTHUecKre [JeMCTBUSL C KOMIUIEKCHBIMM YMC/IaMM; TPUBOJAWUTh
IIpUMepbl  WCII0/Ib30BaHUSl  KOMIUIEKCHBIX — YMCes;  OllepupoBaTth
MOHATUAMU: MaTpulia 2X2 U 3X3, oOlpejesuTe/lb  MaTpULibl,

reoMeTpUYeCKHi CMbIC/ OTIpe/ieTUTerst

YMeHue onepupoBaTh IMOHATHSMM: paljMOHa/bHble, MppalMOHa/IbHbIE,
ToKa3aresbHble, CTereHHble, jorapudMuyeckre, TPUTOHOMETpUUeCKHe
ypaBHeHHsI Y HepaBeHCTBA, MX CUCTeMbl; yMeHHWe OIepupoBaTth
TIOHSITUSIMU: TOXKJECTBO, TOX/ECTBEHHOe MpeoOpa3oBaHMe, ypaBHEHUe,
HEpaBeHCTBO, CHCTeMa YpaBHEHHWH U HepaBeHCTB, PaBHOCH/IBbHOCTb
ypaBHeHWV, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb YpaBHEeHMUs,
HepaBeHCTBA U CUCTEMbI C TOMOILBIO pa3/lMuUHbIX NMPUEMOB; pellaTh
ypaBHeHHWsl, HepaBeHCTBAa M CHUCTeMbl C TIlapaMeTpOM; IIPUMEHSITh
ypaBHeHUsl, HepaBeHCTBA, MX CHUCTEMbI /ISl pellleHus] MaTeMaTUYecKuX

3a/1a4 ¥ 3a/]a4 M3 pa3MuHbIX 00/1acTell HAyKH 1 peabHOM KU3HN

YMeHve oOrepupoBaTh TOHATUAMHU: (QYHKLUS, YETHOCTh (YHKIMH,
MepUoMYHOCTb (PYHKL[MHM, OrpaHUUYEHHOCTb (PYHKLIMHM, MOHOTOHHOCTb
¢byHKUMH, 3KCTpeMyM (GYHKLMM, HauboJiblllee ¥ HavMeHblllee 3HaueHUst
(yHKLMM Ha NIPOMEXXYTKe, HerlpepbiBHas (QyHKIMs, aCUMIOTOTHI rpaduka
(GbyHKUMM, TIepBasi U BTOpasi IPOM3BOiHasi (PYHKLIMHM, reoMeTpUUecKuii 1
¢usnuecknii CMBIC/ TIPOU3BOZAHOW, TiepBooOpasHasi, OTpe/e/éHHbINA
VHTerpasa; yMeHWe HaXO[JWTh aCHMMOTOTHI Tpapuka (QyHKLUM; yMeHHe
BBIUMC/ISITE ~ TIPOM3BOJHBIE  CyMMBI, TIPOM3BE/IeHUs, UACTHOTO W
KOMMO3ULMK (GYHKLMH, HaXOAUThb ypaBHEHHe KacaTelbHOW K Tpa(uKy
GYHKLUM; yMeHHe HaXOJUTb TPOUW3BOZHBIE 3/IeMEeHTApHbIX (YHKIHM;
yMeHHe WCMO0/b30BaTh IPOM3BOJHYIO [J/s1 MCCAeJOBaHUS (DYHKLMM,
HaXOJUTh HauOO/bIIMe W HauMeHbIlMe 3HaueHus (QYHKLMA; CTPOUTH
rpa¢yKi MHOTOY/IEHOB C WCIIO/Ib30BaHMEM arfapaTa MaTeMaTHuecKoro
aHanM3a; TPUMEHSTh TPOU3BOJHYIO [I1 HAaxXOXKIEeHUs Hauaydllero
pelleHuss B TPHUK/IA/JHBIX, B TOM UHCJE COLHATbHO-’KOHOMUYECKUX |
¢busnueckux 3ajauax; HaXOAUTh IJIOMAAN U 00BEMBI (DUTY C TIOMOILBIO
WHTeTpasa; MPUBOAUTH NPUMepbl MaTeMaTHUecKoro MOJe/TMpPOBaHUs C

NoMolibio AuddepeHIManbHbIX ypaBHEHUH

YMeHwe omepupoBaTh TOHATHAMHU: Tpaduk QyHKIMM, obOpaTHas
GbyHKUMs, KOMMO3ULUsl (QYHKUWH, /MHelHass (yHKLMs, KBaJpaTHuHas

byHK1WMS, palloHa/IbHas byHK1WMS, CTereHHast byHKIWMS,




TPUTOHOMeTprUYeckrue  (yHKUMM, 0OpaTHble TPUTOHOMETPHUYeCKHe
dbyHKIUKM, TOKa3aTenbHass W Jiorapudmuyeckass (QyHKUMH; YyMeHHe
CTPOUTb TpapUKu M3y4yeHHBIX (YHKLMH, BBIOMHATH TpeoOpa3oBaHUs
rpadukoB GyHKIMI, UCTOMB30BaTh ITpadrKu /17151 U3yUYeHUsl POLIeCCOB U
3aBUCUMOCTEN, TPU pellleHnH 3afilau U3 APYruX y4ueOHBIX TIPeMETOB U
3ajlau U3 peasibHOM »KU3HU; BbIpaXKaTb (JOPMYy/IaMy 3aBUCUMOCTH MeXIY
Be/IMUMHAMY; WCIO/Ib30BaTh CBOWCTBA W TpapuKu (QYHKIUH s
pellieHUsI ypaBHeHU, HepaBeHCTB U 3a/jau C rapaMeTpaMu; u300paxaTb
Ha KOOpDJMHAaTHOW IIJIOCKOCTM MHOXXeCTBAa pelleHuid ypaBHEHUH,

HEPaBEHCTB U UX CUCTEM

YMeHue pemiate TeKCTOBble 3a/lauyd pasHbIX THIOB (B TOM UHC/Ie Ha
TMIPOLIEHTBI, ZIONIM M YacTH, Ha JBYKeHHe, paboTy, CTOMMOCTh TOBApOB M
yC/IyT, HaJIOTH, 33/jau U3 00/1aCTy yrpaB/ieHrs] TMYHBIMA U CeMeHHBIMU
(vHaHCaMM); COCTaB/IAThb BbIpa)KEHUs, YpPaBHEHMs, HepPaBeHCTBAa U UX
CUCTeMBbl IO YC/IOBUIO 3aJjaud, MCC/Ae/j0BaTh IOJyYeHHOe pelleHue U
OLIeHMBAaTh IPABJOIOJAO00OHOCTE Ppe3y/IbTaTOB; yMeHWe MOZeTUpOBaTh
peasbHble CUTyalldd Ha sA3blKe MaTeMaTHKH; COCTaBJISATb BbIPa’KeHMS,
ypaBHeHUsl, HepaBeHCTBAa U MX CUCTeMbl [0 YCJOBHIO 3a/lauM,
UCC/IeloBaTh IIOCTPOEHHble MOJe/M C  WCIO/Ab30BaHMEM  arrapara

anreOpbl, MHTEPIPETHPOBATH TIO/TyUeHHBIN pe3y/bTaT

YMeHuve orepyupoBaTh MOHATUSIMU: Cpe/iHee apudmMeTruueckoe, MeiMaHa,
HauOosblllee UM HauWMeHbIllee  3HAueHWs, pa3Max, /JUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe UYMCIOBOrO Habopa; yMeHHe W3B/IeKaTb,
VMHTEePIIPeTHPOBaTh HMH(OpPMALMIO, TIpe/CTaB/eHHY0 B TabiuiaX, Ha
JvarpaMmax, rpaukax, OTpakaroll[yt0o CBOMCTBA peasibHbIX MPOLIECCOB U
SIBJIEHUI; TIPeJICTaBIATh MH(POPMALIMIO C TTOMOLIBbI0 TabJHL U JUarpamMM;
WCCiefloBaTh CTaTUCTUYeCKHWe JlaHHble, B TOM UHC/Ie C TPUMEHeHUeM
rpaguueckux MeTOZOB M  3JeKTPOHHBIX CpeJCTB; rpaduuecKu
WCCIeJOBaTh COBMECTHbIe HAOMIOZEHUS C TIOMOINBI0  JUarpamMm

paccerBaHUs U JIMHEMHON perpeccuu

YMeHue ornepupoBaTh MOHATHSIMM: C/Iy4YalHbIM OIBIT WU Coy4YalHoe
coObITHe, BEPOSITHOCTb CAy4alHOTO COOBITHS; yMeHHe BBIUNC/ISTh
BEPOSITHOCTb C MCII0/Ib30BaHWEeM TrpauyecKix MeTO/[0B; MPUMEHSThb
(opMy/bl CIOXKEHWSI U YMHOXXEHHUSI BEepOSITHOCTeM, (opMy/y IOTHON
BeposiTHOCTH, hopmyiny BepHysmi, komOuHaTOpHBIE (PaKThl ¥ (OPMYJIBI;
OLIeHMBaTb BEpOSITHOCTU peasibHbIX COOBITHI; yMeHUe OIepupoBaTh
MOHATUAMU: C/Iy4yaliHas BeJIMYMHA, paclipefiejieHie BepOSITHOCTeH,
MaTemMaThuyecKoe OKWJaHWe, NUCTIepCUsi U CTaHAAapTHOe OTK/IOHeHue

C/lyyaliHOM  BenWuuHbl, (YHKLUMU  pacrpejesieHuss M TUJIOTHOCTH




PaBHOMEPHOI'O, I10Ka3aTe/bHOr0 M HOPMaJbHOIO pacrpejeseHunl;
yMeHHe WCMO/b30BaTh CBOMCTBA W3yUeHHBIX pacrpefeeHuil s
pellieHrsl 3a7iayu; 3HAKOMCTBO C TOHATUSMH: 3aKOH OOJBIIUX YHCET,
METOZIbI BLIOOPOUHBIX HWCC/IIOBAaHU; yMeHHe TIPUBOJAWUTEL TIPUMEepbI
TIPOSIB/IEHHS] 3aKOHA OOJIBIIIMX YHMCeT B TIPUPOAHBIX W OOIIeCTBEHHBIX
SIB/IEHUSIX; yMEeHUe OTepUpOBaTh MOHSTUSIMU: COUYeTaHHe, TepecTaHOBKa,
YKMC/I0 COYeTaHWH, YHMC/I0 TIepecTaHoBOK; OwHoM HbIOTOHA; ymeHHe
NIPUMEHSITb KOMOMHATOPHbIe (PaKThI U pacCy>KeHuUst [Jisl PellieHus 3a/au;
OLIeHHBAaTh BEPOSITHOCTU peasibHbIX COOBITHIA; COCTaBJISITh

BePOSITHOCTHYO MO/Ie/ib U UHTePIPeTUPOBATh TIOyUYeHHbIN pe3yibTaT

YMeHue omnepupoBaTb IOHATHSIMM: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, JIyY, BeJWYMHa yIVa, IUIOCKUWA  yrod,
[BYTPaHHbI Yroj, TPEXTPaHHBIA YTroJ, CKpeLIVBaroliecs IpsMble,
rapasiie/IbHOCTh U TNepHeHVKY/ISPHOCTb MPSIMBIX Y IIJIOCKOCTEM, YroJ
MeXJy TPsSMBIMH, YIOJ MEXJYy NpsSMOW U TJIOCKOCTBIO, YrOJl MeXAy
IIJIOCKOCTSIMH, PacCTOSIHWE OT TOYKHU [0 IJIOCKOCTH, PaCCTOSIHUE MeXIy
MPSIMBIMM, PacCTOSIHHE MeX/y MJIOCKOCTSMU; YMeHHe HCIO/b30BaTh MpU
pellleHMH 337lay U3ydyeHHble (akTbl U TeOpeMbl IUIAaHUMETPUU; yMeHHe
OLleHMBaTh pa3Mepbl OOBEKTOB OKDY’KaloOL[ero MHPa; CTPOUTH
MaTeMaTHUuUeCcKue MOJend C TIOMOLbI0 TeOMeTpUYeCKUX IOHATUH U

BeJ/IMYHMH, pelllaTb CBA3dHHbIE C HUMU IIPAKTUYECKHE 3a0a4YU
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YMeHHe OrepypoBaTh TMOHATUSMU: TUIOLIALb (QUIYPBI, 00BbEM (QUTYDBI,
MHOTOTPaHHUK, MPaBUIbHBIII MHOTOTPAaHHUK, CeueHHe MHOTOTrpaHHUKa,
KyD, mapasienenures, TpU3Ma, NUpamMuja, (GUrypa U TOBEPXHOCTb
BpallieHus, LWIUHJP, KOHYC, 1ap, cdepa, momags cdepsl, Miouajib
TOBEPXHOCTH THPAaMU/IbI, TIPU3MbI, KOHyCa, LWIWHAPA, 00BEM KyDa,
MpSIMOYTO/IbHOTO Tlapasijiefieniuiefia, MUPaMUZbI, TPU3MbI, LWIMHAPA,
KOHYyCa, llIapa, pa3BépTKa MOBEPXHOCTH, CeYeHHsl KOHyca U LWIMH/APA,
rapajijie/ibHble  OCM WM OCHOBAHWIO, CeyeHWe Iapa, IUIOCKOCTb,
Kacatoulasacs cdepsl, LWIMHPA, KOHyCa; yMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, M300pa)kaTh MHOTOTPaHHUKH, UI'YPbI U TTOBEPXHOCTU
Bpall|eH!s], UX CeUeHHs], B TOM YMCJ/Ie C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHre NPUMeHSTb CBOMCTBA reOMeTpUUYecKuX (pUryp, camoCTOSITe/IbHO
(hopMy/IMpOBaTh OIpejie/leHUs] U3y4yaeMbIX (DUIyp, BbIABUraTh TMITOTe3bl
0 CBOMCTBAaxX W NpHU3HAKAX T'eOMeTpHUuUecKux (uryp, 0O60CHOBBIBATb WU
OrnpoBepraTb UX; YyMeHHe IIPOBOJUTh KjaccU(pUKalui (uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBINOMHATL He00XOAUMbIe JIOTIO/THUTE/IBHbIE

TOCTPOEeHUs
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YMeHve omnepupoBaTh TMOHSTHUSMHU: JBW)KEHHEe B TPOCTPaHCTBE,




rapasiie/IbHbIl TTePeHOC, CUMMETPHS Ha TVIOCKOCTH U B TIPOCTPAHCTBe,
MOBOPOT, TpeoOpa3oBaHue TMOAOOUs, TIOAOOHbIe (UTYPBI;, YMeHHe
pacrio3HaBaTh paBHbIe U TMOJ00HbIE (GUTYPBI, B TOM UHC/e B TIPUPO/E,
WCKYCCTBe, apXWTEeKType; WCIIONb30BaTh TI'eOMEeTpUYeCKHe OTHOIIEHHUs
MpU PeIleHNH 3a/lau; HaxOJUTh TeOMEeTPUYeCKHe BeTMYMHBI (JI/MHa,
yroq, TUiomazsb, OOBEM) MpH PpelleHuH 3afad U3 JpPYyrux yueOHBIX
MpeIMETOB W U3 pealibHOM JKU3HW; YMeHHe BBIUHC/ISTh TeOMeTPHUeCKUe
BeJIMUMHBI (J/IMHA, YTOJ, TUIOUIaAb, OOBEM, IIOLIa[b TIOBEPXHOCTH),
WCIIONb3ysl M3yueHHble (OPMysibl U METOABI, B TOM YHC/Ie: IUIOLIAfb
TIOBEPXHOCTH TIMPaMK/Ibl, TIPU3MBbI, KOHYCa, LWIHHADA, TJIOLaab Cepsr;
00BéM Ky0Oa, MpSIMOYTOLHOTO Tapasuiesienuiieia, MMPaMUfbl, MPU3MBL,
LWIMH/PA, KOHyCa, Ilapa; yMeHWe HaXOAWTb OTHOLIeHHe O0BEMOB

10/J0OHBIX GUryp
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YMeHure orniepupoBaTh MOHATUSAMU: MIPSIMOYTO/IbHAsE CCTeMa KOOPJUHaAT,
BEKTOp, KOOPJMHAThl TOUKW, KOOPJWHAThl BEKTOpa, CyMMa BeKTOPOB,
Mpou3BeJieHre BEeKTOpa Ha YHC/IO, Pa3/ioKeHHe BeKTopa 1o 0Oaswucy,
CKa/lsipHOe TIpOM3Be/leHHe, BEeKTOPHOe IIPOM3BeZleHHe, VIOl MexXAy
BEKTOpaMH; YMeHHe UCII0/Ib30BaTh BEKTOPHBIM U KOOPAWHATHBIN MeTOo[
[JIl  pellleHHss TeoOMeTpUYeCKMX 3afad M 3a7ay Jpyrux yueOHbIX

rpeJMeToB

13

YMmeHve BbIOMpaTh TOAXOAALIMNA MeTOJ, /sl pelleHusi 3ajauy;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B H3y4YeHUW NPUPOJHBIX U
OO0IL[eCTBEHHBIX TIPOL[ECCOB W  SIB/IHWM; yMeHHe pacIo3HaBaThb
MpOsIB/IEHME 3aKOHOB MaTeMaTWKU B MCKYCCTBe, YMeHHe NPUBOJUTH
rpUuMepbl MaTeMaTUUeCKUX OTKPBITUM POCCHHMCKOM W MHPOBOU

MaTeMaTHh4YeCcKOW HayKu




ITIEPEYEHD 3JIEMEHTOB COAEP)XAHUSA, ITPOBEPSAEMbBIX HA EI'D
110 MATEMATHUKE

IIpoBepsieMblii 3/71eMeHT CO/iep)KaHUsA

Kopg
1 Yucna v BBIYUCIEHUS]
1.1 HarypasnbHble 1 njesible ynciia. [IpusHaku 1e/1MMOCTH Lie/IbIX YhCe)
19 PaioHanbHble  uucna. OOLIKHOBeHHble U JleCSITUUHbIe Apo0Ou, TPOLIeHTHI,
' OeckoHeuHbIe TepruoruecKue 1poou
13 ApudmeTruecknuii KOpeHb HaTypaibHOU cTereHU. [lelicTBUsI ¢ apudMeTHueCKUMU
' KOPHSIMU HaTypa/IbHOM CTeIeHu
14 CreneHs C LiesibIM M0Ka3ateneM. CTeleHb C paljMOHaNbHbIM MoKa3aTesnieM. CBOMCTBA
' CTereHu
15 CHHYC, KOCMHYC U TaHI'€HC YKCJIOBOTO aprymeHTta. ApKCHUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa
1.6 Jlorapudm uncia. [lecaTuuHble U HaTypasbHbIe JT0rapu@mbl
HetictBuTenbHble uucaa. ApudMeTdueckve orepalyd C  [J1eHCTBUTETbHBIMU
1.7 yrcnamu. [IpubmikéHHbIe BLIUMC/IeHUS], TIpaBU/Ia OKPYTJIeHUs, TIPUKU/KA U OLjeHKa
pe3y/ibTaTa BbIUMC/IEHUH
1.8 [Tpeobpa3oBaHue BbIpayKeHUM
1.9 KowmrmiekcHsle unciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesibie 1 1pOOHO-paIOHA/IBHBIE YDABHEHUS
2.2 VppaioHanbHble ypaBHeHUs
2.3 TpuroHomerpuyeckue ypaBHeHUs
2.4 [TokasarenbHble U iorapuMruyecKre ypaBHeHus!
2.5 Lenbie v [poOHO-palMOHA/IbHEIE HEPABEHCTBA
2.6 WppaioHanbHble HepaBeHCTBa
2.7 [Toka3aTesbHbIe U orapupMUyecKrie HepaBeHCTBa
2.8 TpuroHomeTpuueckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUH U HeEpaBEeHCTB
2.10 YpaBHeHus1, HepaBeHCTBA U CUCTeMBI C IapaMmeTpamu
2.11 Martpuija CUCTeMBbI JIMHEHHBIX YpaBHeHUI. OrpeienTe/lb MaTPULIbI
3 ®yHKLMU 1 TPaQUKU




®dynkuusi, crocobwer 3asanus GyHkumu. 'padmk ¢yHkuun. B3auMHO obparHbIe

- ¢yHkuyy. YéTHele M HeuéTHble QyHKUMU. [lepruoguueckue pyHKLIN
O6nacte oripefiefieHUsi M MHOXXeCTBO 3HaueHud ¢yHkimd. Hymi  QyHKUum.
39 [TpoMeXXyTKA  3HAaKOIMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.
' MakcuMymMbl U MHUHUMYMBbI (GyHKUMH. Haubosiblllee ¥ HauMeHblllee 3HaueHHe
(GYHKLMY Ha TTPOMEXXYTKe
3.3 CreneHHass (yHKIUS C HaTypajdbHbIM W LelbiIM ToKa3aTesieM. E€ cBoiicTBa u
' rpa¢uk. CoiicTBa U rpadMK KOpPHSI N-0 CTerneHu
34 TpuronomeTrpuueckue GyHKLIWU, UX CBOMCTBA U TpaUKu
3.5 [TokasarenbHasi U oraprudmudeckas GyHKLMH, UX CBOMCTBA U rpa(uKu
36 Touku paspeiBa. AcumnToTbl TpadukoB GyHKim. CBolicTBa  (PYHKIMM,
' HeTIpepbIBHBIX Ha OTPe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHus TIOC/IeJ0BaTe/IbHOCTEH
3.8 ApudmeTrueckas U reoMeTpruueckasi mporpeccuu. PopMysia Cl0XKHBIX MPOLIEHTOB
4 Hauasa MaTemaTueckoro aHaausa
4.1 [Tpou3BogHas ¢pyHKUMU. [Ipor3BOHBIE 371eMeHTapHbIX (PYHKLWN
[lpvMeHeHre TIPOM3BOJHOM K WCC/Ie[OBaHUIO (YHKIMA Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxokzeHue HauOOMbIIero U HauMeHbBINero 3HaueHWs (YHKIMUA Ha
OTpe3sKe
4.3 [TepBooOpa3sHas. ViuTerpan
5 MHoOecTBa 1 JIOTMKa
5.1 MHO>XeCTBO, oreparjuy Haji MHO)KeCcTBaMU. [IuarpamMmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U CTaTUCTHKA
6.1 OmnucaresnbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6uHaToprka
7 I'eomeTpust
7.1 Purypsl Ha IIJIOCKOCTH
7.2 [IpsiMbIe 1 IJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v TIOBEPXHOCTHU BPALL[eHUS
7.5 KoopauHath!l 1 BeKTOPEI




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NMHTEPHET






