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Pabouasi mporpamMmMa yuebGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJis
obyuartorifuxcs 10 —11 xkmaccoB pa3paboraHa Ha ocHoBe @efepasbHOTO
roCy/lapCTBeHHOTO 00pa30BaTe/IbHOTO CTaH/AapTa cpefiHero o0birero obpa3oBaHus,
C yuéTOM COBpPeMeHHbIX MHPOBBIX TpeOOBaHWM, TMpeAbsAB/IsSEMBIX K
MaTeMaTHyeCKoMy 00pa30BaHMIO, W TpPaJULIMA POCCUMCKOro 00Opa3oBaHUS.
Peanu3arusi mporpaMMbl obecrieurBaeT OBJaZieHre KTHOUeBbIMU KOMIIeTeHIUSIMU,
COCTaB/ISIFOIIIMMM OCHOBY [I/I1 CAMOPA3BUTHSI W HeTpephbIBHOTO 00Opa3oBaHMS,
1[e/IOCTHOCTh  OOIIeKy/IbTYpHOTO, JIMYHOCTHOTO W TI03HABaTe/JIbHOTO Da3BUTHS
JTMYHOCTU 00yYaroIIuxcsl.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHOCTh yueOHOTO Kypca TeOMeTpUM Ha YpOBHe cpejHero obiero
obOpa3oBaHust 00ycC/OB/leHAa TPAKTUUeCKOW 3HAUMMOCTBIO MeTaripe/]MeTHBIX |
TIpeIMeTHBIX pe3yJIbTaTOB 00yueHUsi TeOMeTpUM B HarpaB/ieHUM JIMYHOCTHOTO
pa3BUTHS oOydJaromuxcsi, (hopMUpoBaHHUS (YHKIMOHA/JLHOM MaTeMaTHUeCKOn
I'PaMOTHOCTH, U3yUeHUs IPYTuX yueOHbIX AUCLUIIIVH. Pa3BuTre y 00yJarommxcs
TIPaBWIbHBIX TIPEJICTaB/IeHUA O CYIITHOCTH U TIPOMCXOKAEHUU T'eOMeTPUUeCKHUX
abcTpakiuii, COOTHOIIEHUU peasbHOr0 U WjeasbHOro, XapakTepe OTpa)kKeHUs
MaTeMaTU4eCKOM HayKOW SIBJIEHMA W TMPOLeCCOB peajbHOr0 Mupa, MecTe
reoMeTpUY B CUCTeMe HayK Y POJId MaTeMaTH4eCcKoro MO/e/TMPOBAHUS B HAyUHOM
TO03HAHUU U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEeHMUS
yualuxcs, a TakKKe KaueCTB MbIJIeHHs, HeOOXOJUMBIX i aJanTalid B
COBpeMeHHOM 00i11iecTBe.

T'eomeTpusi SIB/IsIeTCA OAHUM W3 0a30BBIX IMPEJMETOB Ha yPOBHE CPeJHEr0
obmiero oOpa3oBaHus, TaK KakK 00ecrieurBaeT BO3MOXKHOCTb M3YyUeHHS Kak
JUCLIUTIIMH eCTeCTBeHHO-Hay4YHOM HarpaB/ieHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbliieHre, GoOpMUpyeMoe TPy HW3y4eHUd OOyJaroImMUCs
TIOHATUMHBIX OCHOB T€OMETPUHU Y TIOCTPOEHUH TeTIOUKH JIOTUUeCKHUX YTBEP)KIeHUM
B XOZle pellleHWs] reoOMeTPUUeCKUX 3afiau, yMeHHe BbIIBUTaTh W OMPOBEpPraTh
TUMOTe3bl HENoCpPeJCTBeHHO MCIIOJb3YIOTCS TIPU pellleHWH 3a7lau ecTeCTBeHHO-
HAyYHOTO I1IUK/Ia, B YaCTHOCTH U3 Kypca (DU3MKH.

YMeHHe OPUEeHTUPOBAThbCS B TTPOCTPAHCTBE UrPAeT CYIIeCTBEHHYIO POJib BO
BCcex 00sacTsaxX fedATeNbHOCTH uesioBeka. OpueHTalysi uesoBeKa BO BpPeMeHH U
MPOCTPAHCTBe — HeobX0/[MMOe YC/IOBHME €ero ColuaabHOro ObiTus, (opma
OTPa)KEHHsI OKPY)KAloOITlero Mupa, YC/IOBHE YCITEITHOrO TMO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusi  JeMCTBUTENBHOCTH.  OrepupoBaHHe  IMPOCTPAHCTBEHHBIMHU
obpa3amMu 00bemuHSEeT pasHble BHABI y4eOHOM W TPYAOBOH [IeSTe/IbHOCTH,
ABJISIETCS OJAHUM M3 TMPO(ecCUOHaNbHO Ba)KHBIX KauecTB, MO3TOMY aKTyajbHa



3ajaya (OpMHUPOBaHUSI y OOYyUarol[UXCsS MPOCTPAHCTBEHHOTO MBIIIIEHUST Kak
Pa3HOBUJHOCTA 00pa3HOTO MBIIIEHUSI — CYIIeCTBEHHOTO KOMIIOHEHTa B
TIO/ICOTOBKE K MPaKTUUeCKOM ZiesiTeTbHOCTY 110 MHOTHM HarlpaB/IeHHUSIM.

Llenb ocBoeHust TIporpaMMbl ydyeOHOro Kypca «I'eomeTpusi» Ha 0a3oBoM
ypoBHe 00yueHHs1 — oOImjeobpa3oBaTe/lbHOe U OOIEKY/JIbTYPHOE pa3BUTHE
oOyuvarormuxcss ~ yepe3  obOecrieueHWe  BO3MOJKHOCTH  TIPHOOpeTeHHST |
WCIIO/Tb30BaHUsl CUCTEMATUUeCKHMX TeOMeTPUYeCKUX 3HAaHUM U [IeWCTBUH,
creliuPUUHBIX TeOMEeTPHH, BOSMOXKHOCTH YCITELITHOTO TTPOZI0/DKEeHHsT 00pa30BaHuUS
T0 CIeI[MaIbHOCTSIM, He CBSI3aHHBIM C MPUK/IaJAHbIM UCIIOb30BaHUEM reOMeTPHH.

[TporpaMmMa 10 reoMeTpuM Ha 0a30BOM YpOBHe TMpeAHa3HaueHa [J/Isi
oOyyJaromuxcst cpefiHel ITKOJIbI, He MCTIBITHIBABIINX 3HAUWTEbHBIX 3aTPyAHEHUH
Ha YpOBHe OCHOBHOro obiijero obpasoBanusi. Takum o6pa3om, oOyuaromiyecs: Ha
6a30BOM YpOBHe AO/DKHBI OCBOUTH OOIIe MaTeMaTHUeCKWe YMeHHs, CBsi3aHHbIe
CO CrhelU(pUKON TreoMeTpUM U HeoOXOAWMble [7I1 >KU3HA B COBpEMEHHOM
obiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YUUTh TeoMeTpHio Oosee
r1yboKo, ec/ii B JAajbHEMIIeM BO3HMKHET HEOOXOAMMOCTb B TeOMEeTPUUYEeCKHX
3HaHUSX B MPOQeCCOHaTbHOM /IeaTeTbHOCTH.

HocTkeHWe 1je/lM OCBOEHHsI TIpOrpaMMbl 0OecrieunBaeTCsl pellleHreM
COOTBETCTBYIOIIMX  3a7iauy. [IpMOpUTETHBIMM  3ajZlauaMM  OCBOEHHS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 k/accax siB/ISIFOTCS:

e (QopmupoBaHHe TIpeCTaB/eHUS O TeOMeTPUH KaK 4YacTh MHUPOBOU

KyJbTYPbI U OCO3HaHUe eé B3aUMOCBSI3U C OKPY KarOIIUM MUPOM;

e (opMupoBaHHe TIpe/ICTaB/lIeHUss 0 MHOTOTpPaHHUKAaX W TejaxX BpalljeHus
KaK 0 BaXKHEUIIIMX MaTeMaTUueCKUX MOJesiX, MO3BOJISIOIUX OMUChIBATh
Y U3yuaTh pa3Hble SIBJIeHUs] OKPY’Kaloll[ero MHUPa;

e (QopmupoBaHMe yMeHHUs paclio3HaBaThb Ha UepTeXKkax, MOJeIsiX U B
peaslbHOM MHpe MHOTOTPaHHHKH U Tejla BpallleHus;

e OBJIa/IeHHe MeTO/IaMU peIlleHUs 3a7lau Ha TOCTPOeHHUSI Ha U300paykKeHUsIX
TIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmHupOBaHME yMeHUs OIepUpOBaTh OCHOBHBIMU TIOHSATHUSIMH O
MHOTOTPaHHUKaX U TejlaX Bpall|eH!sI U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJ/IQJleHHMe  a/rOpUTMaMM  pellleHWsT  OCHOBHbIX  TUIIOB  3ajlay;
dbopMrpoBaHre yMeHHs TIPOBOAUTb  HEC/TIOXKHbIE  [JOKa3aTebHbIe
pacCcyx/leHusi B XOjle pellleHuss CTepeoMeTpUuecKuX 3aZiau M 3ajay C
TIPAaKTUYECKUM COZIepyKaHHeM;

e pa3sBUTHE  UWHTE/UIEKTyaJIbHBIX W TBOPUECKUX  CIIOCOOHOCTeM
oOyuaroluxcs, TI03HaBaTeJIbHONM  aKTUBHOCTU, HCC/Ie[JOBaTe/TbCKUX
yMeHU, KpUTUUHOCTU MBILLIIEHHUST;



e (opMHpoBaHUe (byHKIMOHATbHOM I'PaMOTHOCTH, pesieBaHTHOM
reOMeTpUM: yMEHHWe pacro3HaBaTb [IPOSIBJIEHUS] T'eOMEeTPUYEeCKUX
TOHATUM, OOBEKTOB W 3aKOHOMEpPHOCTel B peasbHbIX >KU3HEHHBIX
CUTyalUsIX W TIPU WU3YYeHUU APYTruX y4eOHBIX TPEeJMEeTOB, MPOSIBJIEHUS
3aBUCHMOCTeM M 3aKOHOMepHOCTeH, ¢opMy/idpoBaTb HX Ha S3bIKe
reOMeTPUM U CO3/,aBaTb TeOMeTpUUeCKre MOJe/d, IPUMEHATb OCBOEHHBIN
reOMeTpUYecKdy amrapaTr [Jid pelleHusl MPaKTUKO-OPUeHTUPOBaHHBIX
3a/ja4, UHTepIIPETUPOBATh U OLIEHUBATh IT0JIyYeHHbIe Pe3y/bTaThl.

OT/MunTe/TbHOM 0COOEHHOCTBIO TIPOTPaMMbI SIBJISIETCSI BK/IFOUEHHEe B KYPC
CTepeOMeTpUM B Hauaje ero u3yueHWs 3aZlay, pellaeMbIX Ha YpPOBHe
VMHTYWUTUBHOTO TI03HAHUSI, U OTipe/ie/IEHHbIM 00pa3oM opraHu30BaHHas paboTa Haf
HUMM, UTO CIOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMY/IMPYeT MPOTEeKaHWe WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
Jla/TbHeUILIeMY U3yUeHUIO TIpeJiMeTa.

[TpennouTteHue OTAAETCS HAr/SIIHO-KOHCTPYKTUBHOMY MeTO/y 00yueHusl, TO
eCTb TeOpeTUYeCKWe 3HaHWs UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MpPeJMeTHO-
MPaKTUYeCKOM [esiTeJIbHOCTA. Pa3BUThe TPOCTPAHCTBEHHBIX TPEACTABAE€HUN Y
yyalmxcss B KypCe CTepeOMeTpUM IPOBOAUTCA 3a CUfT pelleHusl 3ajad Ha
co3/laHre  TIPOCTPAHCTBEHHbIX 00pa3oB M  33fau Ha  OMepupoBaHUe
MPOCTPaHCTBeHHbIMU 0Opa3amu. Co3zmaHue obpa3a TIPOBOJUTCS C OMOPOM Ha
HarJsiAHOCTh, a OleprupoBaHHWe 00pa3oM — B YCAOBUAX OTB/IEUEHUS OT
HarasiHOCTH, MBbICJIEHHOTO U3MEHEHHs ero UCXOAHOIr0 COZlep KaHus.

OcHoOBHBIE cofepyKaTe/ibHble JIMHUM Kypca «['eometpun» B 10-11 knaccax:
«MHororpaHHuKku», «IIpsgmMble U IJIOCKOCTU B IIPOCTPAaHCTBe», «Teja BpallleHus»,
«BeKTopbl U KOOp/IMHATHI B MPOCTPaHCTBe». DOpMUpPOBaHUe JTOTMUECKHUX YMeHUH
pacripefiesisieTcsi He TOJBbKO II0 COJep’KaTe/ibHbIM JIMHUSIM, HO W N0 TOAam
oOyuJeHMsI Ha YPOBHe cpeJiHero obiijero o6pa3oBaHusl.

Conepxanvie 00Opa3oBaHUs, COOTBETCTBYIOIllee TpeAMETHbIM pe3y/bTaTaM
OoCcBoeHHUs paboueil TporpamMMbl, pacTpefe/iéHHBIM TI0 TOoAaM OO0yueHwus,
CTPYKTYpUDOBAaHO TakuM o00pa3oM, 4YTOObl OB/IajieHHMe TreoMeTpHUUYeCKUMU
MOHATUSIMUA Y HaBBIKAMM OCYILECTBJISVIOCH TTOC/IeJOBAaTeIbHO U MOCTYNATe/bHO, C
cobsiro/ieHrieM MPUHLIMIIA TTPeeMCTBEHHOCTH, UTOObI HOBbIe 3HAHUSI BK/TFOUA/IUCh B
OO0IIy!0 CUCTEMy TeOMeTpHYeCKHX TMpe/CTaB/IeHrN 00yJaroIuxcs, paclvpsisi U
yray06ssisi eé, oO6pa3ysi MpOUHbIe MHO>KeCTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUIAHE

Ha u3yuenne reometrpuu otBOoguTCS 2 yaca B Hezlenmto B 10 knacce v 1 yac B
Hezesto B 11 Kacce, Bcero 3a AjBa rofia ooyuenus - 102 yueOHBIX yaca.



COAEPXXAHUE YUEBHOI'O KYPCA
11 KJTACC

Tena BpalueHus

LunuHapuueckas TIOBEPXHOCTb, obpa3yroruye L[WIMHAPUUECKOU
TIOBEPXHOCTH, OCh I[UIMHPUUECKON TIOBepXHOCTU. LIWIWMHAD: OCHOBaHUS U
OOKOBasi TTOBEPXHOCTb, oOOpa3syioljass M OCb; IUIOIab OOKOBOW M ITOMHOM
TIOBEPXHOCTH.

KoHnueckasi TOBepXHOCTb, 00pa3yrollirie KOHUUeCKOW MOBEePXHOCTH, OCh U
BepILIMHAa KOHWYeCKOol ToBepxHOCTH. KOHyC: 0CHOBaHUe Y BeplliHa, 0Opa3syroiias
W OCb; TUIOU[AAb OOKOBOW U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
obpa3yrollye 1 BbICOTa; OCHOBAHHUS U OOKOBast TOBEPXHOCTb.

Cdepa u map: LeHTp, paAuyc, JuUaMeTp; IUIOLIAb TTOBEPXHOCTU CQephl.
B3auMHoe pacriosioykeHue cdepbl U MJIOCKOCTH; KacaTe/lbHasi TIJIOCKOCTb K cdepe;
niomaab chepsl.

M306paskeHue Tes1 Bpall[eHHsI Ha TVIOCKOCTH. Pa3BépTKa LIWIMH/pPA U KOHYCA.

KomMOWHali Ten  BpalleHWss W MHOTOTPAHHUKOB. MHOTOTDaHHUK,
OTUCAaHHBIM O0KosI0 cdephl; cdepa, BMUCaHHAs B MHOTOTPAHHUK, WU TeJO
BpallleHusl.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tesl. Teopema 00 06bEMe
NPSIMOYTOJIBHOTO Tiapajiiesienurea M cieAcTBus u3 Heé. OObEM LIMIMHAPA,
KoHyca. O6béM 11apa v mioujazib chepsl.

[Tomobubie Tema B mpocTpaHCTBe. (COOTHOIIEHHS MEXIy TUIOIIAAsIMU
roBepxHOCTel, 00béMaMu TI0/J0OHBIX TeJl.

CeueHusi 1wivMHApa (Tapa/uie/lbHO M TIePHeHUKYJISPHO OCH), CeueHust
KOHyca (TapasisielbHOe OCHOBaHMIO M TIPOXOJsiliee uepe3 BepIIMHY), CeUYeHHs
11apa.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

BekTop Ha m/I0cKOCTH U B ripocTpaHcTBe. Cri0)KeHHe U BbIUMTaHUe BEKTOPOB.
YMHO)KeHHe BeKTopa Ha uucio. Pa3fioskeHre BeKTopa 1Mo TPEM HEKOMITJIaHAPHBIM
BeKTOpaM. [IpaBWwio mapassesienuresna. PelleHyde 3a7iau, CBSI3aHHBIX C
NpYMEHeHHEeM TIpaBU/  AEeWCTBUM C BeKTopaMu. [IpsiMOyrojibHasi —CHCTeMa
KoopuHaT B mnpocrtpaHcTBe. KoopauHatel BekTopa. [lpocreiiiive 3afauu B
KOOp/IMHAaTaX. YTon MexAy BekTopamu. CKassipHOe TIpOU3BefieHre BeKTODOB.
BbrurciieHre yryioB MeXAy NPSMbIMH U TUIOCKOCTSIMU. KoopuHaTHO-BEKTOPHBIM
METOZ, TIPY PellieHNY TeOMeTPUUeCKHX 3a/jau.



IINTAHUPYEMBIE PE3YJ/IBTATDI
JINUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3y/nbTaThl OCBOEHUsI TIPOrpaMMbl  yueOHOTO TpeameTa
«MartemaTrKa» XapakTepUu3yTCS:

I'paxpaHCcKoe BociMTaHue:

cchOpMHPOBAHHOCTBIO TPAXKAAHCKOM TTO3UI[UH 00yUaroI[erocs Kak akTHBHOTO
M OTBETCTBEHHOTO WleHa PpOCCHUHCKOro 00ilecTBa, TMpeJCcTaBIeHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKLIMOHUPOBAHUSI PA3/IMUHBIX CTPYKTYP, SIBJIEHUM,
TIpOLeAyP TPa)KJAaHCKOTO oOIrectBa (BbIOOPHI, OIMPOCHI YW TMp.), YMeHHeM
B3alMO/IeliICTBOBaTh C COL[MATbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(GYHKIUSIMU U Ha3HaUEeHUEM.

IlaTpuoTNUyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXk/IaHCKOU U/IeHTUYHOCTHU, yBaXKEHUS K
TIPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOIIIeHHeM K
JIOCTH)KEHHUSIM POCCUHCKUX MaTeMaTUKOB M POCCHUHCKOW MaTeMaTHUYeCKOW IIKOJIbI,
K WUCMOJIb30BaHUIO 3TUX [OCTW)KEHWM B JPYTMX HayKaX, TeXHOJIOTMSX, cdepax
5KOHOMMKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeHN POCCHUKCKOTO Hapo/a;
Cc(hOpMUPOBAaHHOCTbK) ~ HPAaBCTBEHHOI'O  CO3HAHHWS, STUUECKOTO T[IOBeJeHUs,
CBS3aHHOT'O C TIPaKTUYEeCKUM MIPUMEHEHUEeM [JOCTHMKEHUW HayKU U [esiTe/TbHOCThIO
Y4EHOT0; 0CO3HAHWEM JTMUHOTO BK/Ia/la B ITOCTPOEHKE YCTOMUHMBOTO OyAyIIero.

JcTeTHYeCcKoe BOCIIUTaHUe:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOYash 3CTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3ajiay, pelleHuH, pacCy>XJeHuM;
BOCIIPUMMUYUBOCTBIO K MaTeMaTUYeCKUM aclieKTaM pa3/TMUHbIX BUJOB UCKYCCTBaA.

du3nueckoe BOCIUTAHUE:

c(hOpMUPOBAaHHOCTbID YMEHUSI TPUMEHSITb MaTeMaTHUyeCcKue 3HaHUs B
HMHTEepecax 3710pOBOro u 6e3ormacHoro obpasa >KU3HH, OTBETCTBEHHOT'O OTHOIIIEHMSI
K CBOEMY 37I0POBBIO (370pOBO€ NMUTaHMWe, COA/TaHCUPOBAHHBLIM PEXXUM 3aHSATHN H

OT/[bIXa, peryJisipHas ¢du3nueckas aKTUBHOCTb); (dur3nueckoro
COBEpLLIEHCTBOBaHUS, rnpu 3aHATUSX CIIOPTUBHO-03,0POBUTEIBHOU
[esITeNTIbHOCTHIO.

TpyAoBoe BoCIIUTaHUe:

TOTOBHOCTBIO K TPY/ly, OCO3HaHWEM I1IeHHOCTH TPY/O/I00Ms; UHTEPeCcoM K
pa3uuHbiM  cepaM  mpodecCUOHATBLHOM  JeSATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TMPUIOKEeHUSIMH, YMeHHEeM COBepIllaTb OCO3HaHHBIA BHIOOD
Oyayiieii mipodeccud W peanu30BbIBaTh COOCTBEHHblE JKM3HEHHBbIE TIJIaHbI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY O00pa3oBaHHIO U
camMo0obpa30BaHUI0 Ha TMPOTSHPKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIIeHUH MTPAaKTHUEeCKUX 3a/lay MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

JKo0/I0THYecKoe BOCIIUTaHHe:

c(hOpMHUPOBAHHOCTBIO JKOJOTMUECKOW KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOJHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00a7bHOrO  XapakTepa 9KOJOTMUeCKUX IMpo0seM;
OpHeHTallvell Ha TPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM [Jif pellieHus 3a/ayu B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloILler Cpe/bl.

IleHHOCTH HAyYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd U  OOI[eCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOl HayKu KakK cdepbl uesoBeUeCKOUW [esTe/lbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAUMMOCTU [ijIS PAa3BUTHS I[UBHU/IM3ALMH; OBJIa/IEHHEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW KY/JIbTYpOW KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYIO U MCC/Ie[0BaTeNbCKYH0 [esiTeIbHOCTh
WHAWBUIYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATDI

MerTarnpeaMeTHbIe pe3y/lbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUusiMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
Oelicmeusimu, yHUBEpCA/bHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcanbHble = no3Haeame/nbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a306bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcaioujeeo  Mupd;  NpuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayutli, ymeHutli pabomams ¢ uHgopmayueti).

Ba3oBble lorHYecKue AeiCTBHs:

e BBIB/ISATh M XapaKTePU30BaTh CYIeCTBEHHbIe TTPU3HAKKA MaTeMaTUUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MEXAy TOHSATUAMH; (HOPMYJ/IUPOBATh
oripefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATb  CYIIIECTBEHHBIH  TIPU3HAK
K/acCUUKAI[UK, OCHOBaHHWS /i1 0000IIeHHsT W CpPaBHEHWs, KPUTEepUH
TIPOBOIIMOT'O aHa/IN3a;

e BOCIPUHMMATb, (OPMy/IUpPOBaTh U  TPeoOpa30BbIBATh  CYKAEHUS:
yTBEpAUTE/bHbIE W OTpHUIaTe/bHble, eJIWHUYHBbIE, YaCTHble U O0O0IIue;
YCJIOBHBIE;

e BBIAB/ATL  MaTeMaTH4YeCcKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3U |
npoTUBOpeunss B (akTax, [JaHHBIX, HAOJIOZEHUAX W YTBEPXKIEHUSX;



npejjlaraTh ~ KPUTEPUU /11 BBISIBJIEHHWS  3aKOHOMEPHOCTeM U
TIPOTHUBOPEYNH;

e JefaTb BBIBOJBI C WCIOJb30BAaHWUEM 3aKOHOB JIOTHKH, J€AYKTUBHBIX H
WHAYKTUBHBIX YMO3aK/TFOUeHNU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

e TPOBOJUTH CaMOCTOSITE/TbHO JoKa3aTe/JlbCTBa  MaTeMaTHUUeCKUX
yTBepKAeHui (TpsiMbie W OT MPOTUBHOI0), BhICTPaUBaTh apryMeHTal[uIo,
TIPUBOJUTEL TIPUMEpPbI WM KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIeHUsI 1 BBIBO/IbI;

e BbIOMpaTh crocob perreHuss yuyeOHOM 3a7aud (CpaBHMBATb HECKOJIBKO
BapUaHTOB pellleHus, BbIOMpaTh Haubosiee TMOAXOASIIUNA C YUYETOM
CaMOCTOSITE/TLHO BBIZIE/IEHHBIX KPUTEPHER).

Ba3oBble ncciiejoBaTe/IbCKUe AeHCTBUS:

e UCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie[0BaTebCKU UHCTPYMEHT TI03HAHUS;
dbopMyipoBaTh BOIIPOCHI, (PUKCUPYIOIMEe TPOTUBOpeYUe, TpobsemMy,
yCTaHaB/MBaTh HMCKOMOe HW  JaHHOe, (OpPMHUPOBaThb  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOO TIO3UIINI0, MHEHUE;

e TPOBOJUTH CaMOCTOSITE/TEHO CTUTAaHUPOBAHHBIM 9KCTIePUMEHT,
WCC/iejoBaHUe TI0 YCTAaHOBJEHWI0 O0COOeHHOCTel MaTeMaTUueCcKoro
00BeKTa, SIB/IEHHSI, TIPOIIECCA, BBLIABJEHUIO 3aBHUCHMOCTEH MEXIy
00BeKTaMHU, SIBJIEHHSIMU, TIPOIeCCAMU;

e camMmocTosATeNnbHO (OpMyJ/IMpPOBaTh 00006IeHNs U BBIBOBI TI0 Pe3y/ibTaTaM
TIpOBeJEHHOT0 HaOJMIO/IeHNs, MCC/Ie[lOBaHUs, OLleHUBaTh [OCTOBEPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

e T[IPOTHO3WPOBaTh BO3MOJKHOE Pa3BUTHE IIpPOllecca, a TaKXKe BBIJBUTATh
TIPE/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuaopmanmeii:

e BBIABJATL AeGHUIUTHI WHGMOPMAI[UH, JaHHBIX, HEOOXOAUMBIX /I OTBETa
Ha BOTIPOC U /IS PellleHus 3a/au;

e BbiOMpaTh UWHGOPMALMIO W3  WCTOYHWUKOB  PA3/IMUHBIX  THUIIOB,
aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPETUPOBATh UH(POPMAIUIO
Pa3IMUHBIX BHUIOB 1 (hOpM IIpe/[CTaB/IeHHUS;

e CTPYKTYPHPOBaTh MH(OPMAIHIO, IPE/ICTAB/IATh €€ B pa3/IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduuecKu;

e OL|eHUBATh HaZIE>KHOCTh vHbopMaIuu 1o CaMOCTOSITe/TbHO
cchopMy/TMPOBaHHBIM KPUTEPHSIM.

2)  YHueepcaibHble KOMMyHUKamueHble Oelicmeus, obecnheuugarom

Cc(hOpMUPOBAHHOCMb COYUA/IbHBIX HABLIKO8 00YUarOWUXCHL.

Oouenue:



BOCIIDUHUMAaTh W (OPMYy/JUpPOBaThb CYXKJEHUSI B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/ISIMU 0011leHusT; SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO
TOUKY 3peHHsi B YCTHBIX U TMHUCbMEHHBIX TEeKCTaX, /laBaTh MOSICHEHUS 0
XOJly pelleHus 3a/laui, KOMMEHTHUPOBATh MO/TyUYeHHbIN pe3yJ/IbTarT;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI MO CYI[eCTBY 00CYK/IaeMOii TeMbI,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UjleH, Halle/leHHbIe Ha TMOMCK
pellieHus; COTMOCTaB/SATh CBOU CYXXIEHUSI C CYXIEHUSIMU [JPYTUX
YUaCTHUKOB JAuasora, oOHapy>KWBaTh pa3/Muue U CXOZACTBO TMO3MIU; B
KOppeKTHOU (popMe hopMyIMpoBaTh pa3HOTaCcUsi, CBOU BO3PaKeHHsI;
Npe/CTaB/iATb  pe3y/ibTaTbl  pelleHus  3aJauyd,  SKCIIePUMEHTa,
WCC/IeJOBaHUS],  TPOEKTa;  CAMOCTOSATeNbHO  BbIOMpaTh  (dopmar
BBICTYTUIEHUSI C YUETOM 3a/lay Mpe3eHTalui U 0COOeHHOCTel ayAUTOPHUH.

CoTpyaHNUYeCTBO:

3)

NMOHUMAaTb W WCMO/b30BaTh  IpEUMYI[eCTBa  KOMaHJHOWM U
WHAVBH/IyaIbHOM pabOThI MPH pellleHrH yueOHBIX 3a/jau; MPUHUMATh [1e/Tb
COBMECTHOM JleSITeJIbHOCTH, TIJITAHUPOBAaTh OpTaHU3AIMI0 COBMECTHOMN
paboThI, pacripesiesisiTb BUbI paboT, 10roBaprUBaThCs, 00CYKJaTh ITPOLIeCC
1 pe3ysbTar paboThl; 000011]aTh MHEHUS HECKOJILKHUX JTFO/IeH;
y4acTBOBaTh B IPyNmnoBbIX hopMax paboTsl (00CyKaeHus1, 00OMeH MHEHUH,
«MO3TOBbIe IITYPMbI» W WHBIE); BBITIOJIHATL CBOIO YaCTh pabOThI U
KOODAWHUPOBaTh CBOM [I€MCTBUSI C [DYTMMH ujleHaMd KOMaH/bI;
OlIeHMBaTh KaueCTBO CBOEro BKJaZia B OOIWI TPOJYKT TI0 KPUTEpHSM,
cchopMy/TMPOBAHHBIM YUaCTHUKAMH B3aUMO/I€HCTBHSI.

YHugepcanbHble ~ pezynsimueHble  Oelicmeus, obecneuusarom

¢opmuposaHue cMbIC08blX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCMU.
CamoopraHusanus:

COCTaBJISATH IJ/1aH, a/ITOPUTM PeIlieHus 3a/jlauu, BbIOMpATh Cr1iocob pereHust
C YUETOM UMEIOIIUXCSI peCyPCOB Y COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh U KOPPEKTHUPOBATh BaPUAHTHI pellleHUid C yUéTOM HOBOM
vH(opMaluu.

CaMOKOHTPO/Ib:

BJaZIeTh HAaBbIKaMU T[0O3HAaBaTeIbHOW peeKCMd KakK OCO3HaHUs
COBepLIaeMbIX JeMCTBUMA M MBICIUTENBHBIX MPOLECCOB, UX Pe3yJIbTaTOoB;
BraZeTb crocobamMy CaMOIIPOBEPKH, CaMOKOHTpOJS —Tpoljecca U
pe3yJibTaTa pellleHrsi MaTeMaTUUeCKOM 3a/auy;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TPU peIlIeHUH
3a/jlauyi, BHOCWUTb KODPEKTHBBI B [eSITeIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNILCTB, JJAHHBIX, HAl/IEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



e OI[eHMBATh COOTBETCTBHE pe3yJ/ibTaTa I1[eli W YCAOBUSM, OOBSICHSTH
TPUYMHBI [JOCTWKEHUsS WIN HeJOCTHW)KeHUsl pe3yJ/bTaTOB [esaTe/bHOCTH,
HaXO/IUTh OIIMOKY, AaBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.

INPEJIMETHDBIE PE3YJ/IBTATDI
11 K/TACC

OnepupoBaTh MOHATUSMU: LWIMHAPUUYECKass TIOBEPXHOCTh, 0bpa3sytoiiye
L[UIUHADUYECKONH  TIOBEPXHOCTH;  LIWIMHJIP;  KOHMYeCcKass  ITOBEPXHOCTh,
oOpa3yoiiye KOHUUeCKOl TTOBepXHOCTH, KOHYC; cepruecKasi TOBepXHOCTb.

Pacrio3HaBath Tesia BpailleHus1 (LIUIUHAP, KOHYC, cepa U 1i1ap).

OOBACHATD CIIOCOOBI TIOJTyUEHHS TeJT BPAIL[eHHSI.

KnaccuguimpoBaTk B3aMHO€e pacriosioykeHue cepol U IIJI0CKOCTH.

OnepupoBath MOHSTHSMU: 111IADOBOM CerMeHT, OCHOBaHWe CerMeHTa, BbICOTa
CerMeHTa; I111apoBOM CJIOM, OCHOBaHMe IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
11apOBOM CEKTOP.

Bbuuciasite 00bEMBI UM TUIOIIQAM  TIOBEPXHOCTEM Tel  BpallleHus,
reoMeTpUYeCKUX TeJl C IpuMeHeHreM (hopmy..

OneprpoBaTh TIOHATHUSMU: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U
OMUCAaHHBIA OKO0JIO cdepbl; cdepa, BMMCAaHHas B MHOTOTPAaHHUK WU Teso
BpalljeHusl.

BbIUMC/ISTE COOTHOIIIEHUS] MeXKIy TIOL[aZsiMU TIOBEPXHOCTeN U 0O0bEéMaMu
1OZI00HBIX Tel.

V300pakaTh u3yuaemble (PUTYypbl OT PYKU U C TIPUMEHEHWeM IIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbITO/THATE (BBIHOCHBIE) TIJIOCKHE UePTeKH U3 PUCYHKOB TIPOCTBIX 00bEMHBIX
duryp: Buz cBepxy, cO0OKy, CHU3Yy; CTPOUTD CeUeHHs Tesl BpallleHusl.

Vi3B/iekaTth, HWHTEPIIPETUPOBaThL MW IIpeoOpa3oBbiBaTh HHGMOPMAIUIO O
TIPOCTPAaHCTBEHHBIX T'eOMeTpUUecKux (urypax, rpejcTaBleHHYI0 Ha uepTeXxax U
PUCYHKaX.

OneprpoBaTh MOHITHEM BEKTOD B IPOCTPAHCTBe.

BbITIONHATL  [IEHCTBUS  C/I0YKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXKeHHs BeKTOpa Ha UMCJI0, 00bSICHATh, KAKUMU CBOHMCTBAMHU OHHU 00/1a/1atoT.

[TpuMeHsITh TIpaBUJ/IO Mapasienenumnesa.

OneprpoBaTh MOHSATUSIMU: €KaPTOBbI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MO/ly/ib BEKTOpa, PaBeHCTBO BEKTOPOB, KOOpPJWHAaThl BEKTOPa, YIroja MeX1ay
BEKTOPAaMH, CKaJIIpHOe TIPOM3Be/leHre BeKTOPOB, KOJ/IMHeapHbIe U KOMIl/IaHapHbIe
BEKTOPBI.



Haxoautb cymMMy BEKTOPOB U MPOU3BeJileHUe BEKTOpa Ha UMCJIO, YTOJl MeXAY
BEKTOpDaMH{, CKa/IsIpHOe TIpOM3Be/leHue, pack/lafiblBaTb BEKTOP MO JBYM
HEKOJUTMHEeapHbIM BEKTOpaM.

3ajaBath MJIOCKOCTh YPaBHEHHWEM B [1eKapTOBOM CUCTEME KOOpPJUHAT.

[IpuMmeHATb reomeTpuyeckue (HakTbl [Jis pelleHds CTepeoMeTpUYeCcKUX
3a/,a4, MpeAro/arawluxX HeCKOJ/IbKO 1IaroB pelleHts, ec/id yCI0BUsl IPUMeHeHUs!
3a/laHbl B SIBHOM (hopMe.

PemaTe mpocreliive reoMeTpuyeckue 3aJaud Ha IMpPUMeEHeHHe BeKTOPHO-
KOOPZMHAaTHOT'O MeTOo/ia.

Pemars 3ajauM Ha [0Kas3aTe/JbCTBO MaTeMaTUUeCKUX OTHOLUEHUU U
HaxoX/leHre TeOMeTpUUeCKHX BeJIMUrH 10 o6pasiiaM Wiv aaroputMam, pUMeHsist
V3BECTHbIE MeTO/IbI TP PeLleHU CTaHAAPTHBIX MaTeMaTUUeCKUX 3a/au.

[IpuMeHATL TIpOCTeMIlIMe TpOrpaMMHble  CpeJCTBA M 3J€eKTPOHHO-
KOMMYHHKALIMUOHHbIE CUCTEMBI IIPU PeLlleHUH CTepeoMeTPUUeCKUX 3a/au.

[IpyBOAUTHL TpUMeEpPbl MaTeMaTMYeCKHMX 3aKOHOMEDHOCTEM B TMpUPOJEe H
)KWU3HU, pacrio3HaBaTh MPOSIBJIEHUE 3aKOHOB I'eOMeTpPUU B UCKYCCTBe.

[IpumMeHATh TOyYeHHble 3HAHWSI Ha IIPAKTHKe: aHa/JIW3UpPOBaThb peasbHble
CUTyalluM W TIPMMEHSITb W3yueHHble TOHATUS B IIpoLlecce TIOMCKa peLleHUs
MaTemMaThueckd C(hOpMyJMPOBaHHON Mpob/emMbl, MO/le/IMpOBaTh  peasibHbIe
CMTyallUM Ha fA3bIKeé TeOMeTpUH, WCC/Ie[0BaTh IIOCTPOEHHbIE MOZENU C
MCTI0/Ib30BaHNEM reOMeTPUYeCKUX TOHSITUM U TeopeM, arrapara ajare0pbl; peliarhb
NpakTUUeCcKye 3a/jau, CB3aHHbIe C HaX0XKJeHreM reOMeTPUUeCKHUX BeJIMYMH.



TEMATNYECKOE IVNIAHVNPOBAHUE

11 KJ/TACC
KosnyecTBo yacos
HaumeHoBaHMe pa3je/ioB U TeM OekTpoHHbIe (G poBbIe)
Ne i/ Konrtposibhbie | IIpakTuueckue
nporpamMMbI Bcero ob0pa3oBare/ibHbIE PeCypChl
padoTsI padoThbI
1 Tera BpalljeHust 12 https://m.edsoo.rt/HYOWQLS5KQ
2 OO6BEMBI Ten 5 1 https://m.edsoo.ru/B9ORVIY C9
B
3 CKTOPBI 1 KOOPAHHATE B 10 1 https://m.edsoo.ru/4NCL4GOMF
TIPOCTPAHCTBE
[ToBTOpeHMe, 060011eHNE,
4 . 7 1 https://m.edsoo.rut/DORV3P725
CcUCTeMaTH3aLys 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
[TPO'PAMME



https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/HY0WQL5KQ

ITIOYPOYHOE IVIAHNPOBAHUE
11 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTpo/bHabie
padoThI

IIpakTHUecku
e padoThI

Jara
U3yueHus

J/eKTpoHHbIe IU(poBbIe
o0pa3oBaTe/bHbIE PecypChl

Cdepa u 11ap: 1eHTP, PaJiuyc,
JMaMeTp; TUIOIIA/b
TIOBEPXHOCTH Cepbl

https://m.edsoo.ru/TW8Z59CHJ

BsanmHoe pacrionokeHue
cdepsbl U MI0CKOCTH;
KacaresbHas IJIOCKOCTb K

cepe; nowage cepsl

https://m.edsoo.ru/Y CMWC4M3I

N3obpaxeHue cdepsl, 111apa Ha
riockocty. CeyeHusd 11apa

https://m.edsoo.ru/QDCF8UGXE

LInHapuyecKast MOBEPXHOCTD,
oOpa3yroliye UIMHAPUYECKOU
TIOBEPXHOCTH, OCh

LIWTMH/IPUYECKON TTOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

LumuHp: ocHOBaHUS U OOKOBast
TIOBEPXHOCTh, 0Opa3symoLas 1
0Cb; TUIOLa/Ib OOKOBOM 1
TIOJTHOM TIOB€PXHOCTHU

https://m.edsoo.ru/W0OJR979V9

V300pakeHHe 1[UIMH/pa Ha
IJIOCKOCTU. Pa3BépTka
uinHApa. CeueHus UIMH/IPA
(M/1I0CKOCTHI0, Mapasie/ibHON
VJTA TIepHeH/IMKYISIPHON 0CU

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/TW8Z59CHJ

LATUHAPA)

KoHunueckasi TOBepXHOCTb,
obpa3yrolye KOHUYeCKOH
TIOBEPXHOCTH, OCh W BepIIIMHA
KOHUYECKOU TTOBePXHOCTH

https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHMe U BepllKHa,
oOpa3ytoltiast ¥ 0Cb; TIOIIA/b
OOKOBOI 1 MOJTHOM
TIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

YceuéHHBIM KOHYC:
oOpa3yrolye 1 BhICOTa;
OCHOBaHUs U OOKOBast
TIOBEPXHOCTh

https://m.edsoo0.ru/80VNITU20

10

M306pakeHre KOHyCa Ha
IJIOCKOCTU. Pa3BépTKa KoHyca.
CeueHust KOHyca (TVIOCKOCTBO,
rapaJiyie/lbHOM OCHOBaHHUIO, U
MJIOCKOCTBIO, POXO/sLLen
yepe3 BeplInHY)

https://m.edsoo.ru/OPVICKUYU

11

Komb6uHarwist Tes BpaieHus 1
MHOI'OIPaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHororpaHHUK, OTNHACaHHBIHI
okoJio cdepsl; chepa,
BITMCAHHAsl B MHOTOTPaHHUK WA
B TeJIO BpaLl[eHUsI

https://m.edsoo.rt/RMYY1STLP

13

ITousTue 06 00béme. OCHOBHEBIC
CBOMCTBA 0OBLEMOB TeJl

https://m.edsoo.ru/4ACENHGLOZ

14

OOBEM HUIMHApPA, KOHyCa

https://m.edsoo.ru/W8TGN5799



https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/H64QF3E6R

15

OO61Bém 1apa u riomazb chepbl

https://m.edsoo.ru/G7AYCMIOTT

16

[Tomo0OHbIe Tela B
ripoctpaHcTBe. COOTHOLIEHUS
MEXY TUIOLa/IsIMU
TIOBEPXHOCTEH, 00BEMaMU
MO/IOOHBIX Tes

https://m.edsoo.ru/4N04FYUUX

17

KonTponbHast pabora o remam
"Tena Bpamienus" u "O0bembl

TeJl

https://m.edsoo.ru/KCOMHJSWW

18

BexTop Ha 1/710CKOCTH U B
IIPOCTPaHCTBe

https://m.edsoo.ru/AQ405SB7C

19

CnoskeHre ¥ BEIYUTaHUE
BEKTODOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKeHre BEKTOpa Ha UKCII0

https://m.edsoo.ru/4H7PLGBI1

21

PasnoxxeHue BekTopa 1o Tpém
HEKOMIUIaHapHbIM BEKTOPaM.
ITpaBuo napanienenureza

https://m.edsoo.ru/NZSOLFWN1

22

Perienue 3as1au, CBsI3aHHBIX C
TpUMeHeHreM TpaBuJ/ eUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

KoopanHaTHO-BEKTOPHBIM
MeTO/| IPX peLleHUun
reoMeTpUYeCcKUX 3a/a4y

https://m.edsoo.ru/BBII397Z7U

24

[IpsimoyrosbHas cucteMa
KOOpZAMHAT B [IPOCTPaHCTBe.
KoopauHate!l BeKTopa.
[Tpocreiiive 3asauu B
KOOpZAMHAaTax

https://m.edsoo.ru/X9TSDNSQ3



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/G7AYCM9TT

25

Yros Mexxay BeKTOpamH.
CkansipHOe TIpOU3Be/ieHue
BEKTOPOB

https://m.edsoo.rt/RPAQMBCDO

26

BoiuniciieHre yrioB Mexay
MIPSIMBIMU U TJIOCKOCTSIMU

https://m.edsoo.rt/EGRV3NF84

27

KontpospHast paboTa 1o Teme
"BekTopbl ¥ KOOpJMHATHI B
IIpoCTpaHCcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHME, 0600IIEHHE U
cuCTeMaTH3aLus 3HaHUM.
OcHOBHbIe (UTYpPHI, (PaKTBHI,
TeopeMbl Kypca IJIaHUMeTpUU

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

29

[ToBTOpEHME, 0600IIEHE U
CcUCTeMaTH3aLus 3HaHUW.
OcHoBHbIe QUryphbl, PakKThl,
TeopeMbl Kypca T/IaHUMeTPUN

https://m.edsoo.rt/VEMVY73YE

30

[ToBTOpeHMe, 060011eHIE U
CHUCTeMaTH3aLis 3HAaHUM.
3ajauu MJIAHUMETPUH U METO/IbI
WX pelleHust

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHMe, 060011[eHIE U
CHUCTeMaTH3aLisl 3HaHUM.
3ajjauu TJIAHUMETPUH U METO/IBI
WX peleHust
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[ToBTOpEHMe, 0600IIeHe U
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TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

11 KV/TACC
Kopg, .
IIpoBepsieMble IpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
NpOBepsAeMoro .
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/JHero o01ero 00pa3oBaHus
pe3y/bTarTa
6 ['eomeTpust
OneprpoBaTh MOHATHSMU: LIUIMH/pHUYecKasi TOBePXHOCTh, 0bpasyrolye
61 LWIMH/PUUECKON TOBEPXHOCTH, LWIMH/DP, KOHUUEeCKas MOBEPXHOCTb,
' obpasyrole  KOHMYeCKOW TIOBEPXHOCTH, KOHYyC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacrio3HaBaTh Tesa BpaleHus (LIUIUHZP, KOHYC, cdepa U 11ap)
6.3 OOBSICHATH CTIOCOOBI MTOJTyYeHHsT TeJl BPallleH s
6.4 KnaccuduimpoBats B3auMHOe pacIiosioykeHrue cepsl U MI0CKOCTU
OneprpoBaTh MNOHATHSMU: IIAPOBOM CErMEHT, OCHOBaHME CerMeHTa,
6.5 BBICOTA CErMeHTa, L1apOBOW CJIOM, OCHOBaHME IL1apOBOr0 CJIOSl, BHICOTA
111apOBOr0 CJ104, 11IapOBOW CEKTOP
6.6 Beuncnsate 00bEMBI M TUIOLIAI  TIOBEPXHOCTEM Tesl BpallleHus,
' reoMeTpUUeCKUX TeJl C IPUMeHeHreM (hopMyJ1
OnepupoBaTh MOHATUSMH: MHOIOIDAaHHMK, BIIUCAHHBIA B cdepy U
6.7 OTMCAaHHBIM 0K0JI0 ceprl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WU TeJ0
Bpall|eHNs
6.8 BbluMC/IATE  COOTHOLIEHMS MeXJy IUIOLaAssMU  I1OBEPXHOCTed U
' 00BEMaMH MTOAOOHBIX Tl
6.9 W306paxaTh u3yuyaeMble (pUTypel OT PYKHA U C TIPUMEHEHHEeM TPOCTBIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMoONHATE (BBIHOCHBIE) TUIOCKME 4YepTe)XM M3 PUCYHKOB IPOCTBIX
6.10 00bEMHBIX (GUTryp: BUA CBepXy, COOKY, CHH3y; CTPOUTH CEUEHHsS Tesl
Bpall[eHUs
6.11 Vi3Bnekatb, WHTepHpeTHpOBaTh U NpeoOpasoBbiBaTh MH(OpPMaLMIO0 0

MIPOCTPAHCTBEHHBIX TeOMeTpPUYecKUX (Urypax, MpesCcTaBlIeHHYIO Ha




yepTe)kax U pUCYHKax

6.12

[IpumeHsTH TeoMeTprUueckre (akThl [J1s1 pelleHrsi CTepeoOMeTPHUUeCKUX
3a/la4, MpeZro/aramliXx HEeCKOJbKO IIaroB pelleHHs, eC/d YCIO0BUS

TpUMeHeHus 3a/laHbl B SIBHOU (popme

6.13

OneprpoBath MOHATHEM: BEKTOP B [IPOCTPaHCTBe

6.14

BhbIroHATL AEI;’ICTBI/IH CJ/IOKEHHUA BEKTOPOB, BBIUMTdHHA BEKTOPOB U
YMHO)>X€HHUA BEKTOpa Ha YMCJIO, 06’bHCHHTb, KaKMMM CBOMCTBAMU OHM

obsazaroT

6.15

HPI/IMEHHTL MMpaBWJIO Mapasuienernurea rpru CJI0>)KeHHMHU BEKTOPOB

6.16

OneprpoBaTb MOHATUSIMM: Jl€KapTOBbl KOOPAMHAThI B IIPOCTPaHCTBE,
BEKTOp, MOJy/Ib BEKTOpa, pPaBeHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPa,
Yyrojl MeXJy BeKTOpaMM, CKajsIpHOe IIpOM3Be/leHHe BeKTOpOB,

KOJUTMHE€apHbI€ 1 KOMIT/IAHAPHBIE BEKTOPLI

6.17

HaxoauTe cyMMy BeKTOpOB M IpOM3BeJileHHe BeKTOpa Ha UMCJIO, yroj
MeX/ly BeKTOpaMH, CKaJsipHOe TIPOM3Be/leHre, pacKiablBaTh BEKTOP 10

[IBYM HEKOJI/ITMHeapHbIM BeKTOpam

6.18

3a/1aBaTh MJIOCKOCTb ypaBHEHHEM B [IeKapTOBOM CUCTeMe KOOpJWHAT

6.19

Pemath mipocTeiiiliie reomMeTpuyeckue 3aJjaud  Ha TpUMeHeHue

BEKTOPDHO-KOOPAWHATHOTO MeTOja

6.20

Pemmath 3aJa4l Had [J0Kad3aTeJbCTBO MaTeMaTHUYeCKUX OTHOIIIeHUN Hu
HaxXO)XIeHWe reoMeTpruyYeCKmnx BE/IMYHH I10 06pa3uaM WK aJIrOpUTMdM,
IMpUMeHSA Hn3BeCTHbIE MeTO/bI punu pemieHnn CTAHAAPTHBIX

MdTeMaTH4YeCKHX 3a/1a4

6.21

[IpumeHATH MpoCTelIMe TMpOrpaMMHblE CpPeACTBA U 3/€KTPOHHO-

KOMMYHHKaIIMOHHBIE CHMCTEMBEI ITPU pellleHrUH CTEPEOMETPHUYECKUX 3ada4

6.22

[TpuBOUTE MpUMepbl MaTeMaTUUECKHUX 3aKOHOMEPHOCTell B MPUpOJie U

JKU3HH, PACIIO3HABATL IIPOSABJ/IEHHE 3dKOHOB I'eOMETPUMN B UCKYCCTBE

6.23

[lprMeHATH TMOJyyeHHble 3HaHUSI Ha TMpPaKTUKe: aHa/JW3UpOBaTh
peanbHble CUTyallUd M TIPUMEHSITb M3yueHHble TOHATHSI B TIpoLiecce
TOMCKa pelleHrs MareMaTHuecku C(hOpMy/JIMpOBaHHON Mpo6/eMsl,
MO/Ie/IMpPOBaTh peasbHble CUTyalldy Ha f3bIKe TeOMeTpUM, UCCIe[0BaTh
NIOCTPOEHHble MOJIe/IM C UCII0J/Ib30BaHWEM IeOMeTpPUUeCKUX IOHSATHU U
TeopeM, arirapara anre0Opbl, pelaTs MpaKTHUeCKre 3a[jaul, CBs3aHHbIE C

HaXOXXIeHUeEM reoMeTpUiYeCKUX BeJIMYNH




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

11 KITACC

Kopg,

IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA

6

I'eomeTpust

6.1

LInmHapuueckasi MOBEPXHOCTb, 0Opa3yroliye LWMWHAPUYECKON MMOBEPXHOCTH, OCh
LWIMHPUYECKOW TIOBepXHOCTH. LIWmMHAp: ocHOBaHMs M OOKOBasi MOBEPXHOCTD,

obpa3ytoriiast ¥ 0Ch, TI7IOIIaIb OOKOBOM U IMOTHOM MTOBEPXHOCTH

6.2

KoHnueckasi 1oBepxXHOCTb, 0Opa3yroliie KOHUUeCKO# 0BepXHOCTH, OCh 1 BepIlIMHA
KOHHUEeCKOM moBepxHOCTH. KoHycC: ocHOBaHMe W BepIIMHA, 0oOpa3yromjas M OCb,
ionjab OOKOBOM M TO/THOM TIOBEPXHOCTH. YCeUEHHBIM KOHYC: obOpasyoiiye U

BbICOTd, OCHOBAHHA U OokoBast ITOBEPXHOCTDb

6.3

Cdepa u 1map: 11eHTp, paJuyc, AMameTp, TJIOIa/b MOBepXHOCTH cepbl. B3aumHoe

pacriosio>)keHre chepbl M TVIOCKOCTH, KacaTe/ibHasi TUIOCKOCTh K cdepe, TUIOL[ab

cdepbl

6.4

M306pakeHne Tesl BpallleHUs Ha TJIOCKOCTH. Pa3BépTKa UIMH/PA U KOHYyCa

6.5

KOM6I/IHaL[I/II/I Te/l BpallleHWA W MHOI'OrpaHHHKOB. MHOFOFpaHHI/IK, OITMCAHHbIM

0kKoJ10 ceprl, cdepa, BliMcaHHasi B MHOTOTPAHHKK, WU TeJ0 BpallleHusI

6.6

[Tousitie 06 0O6BEMe. OCHOBHBbIE CBOKMCTBa 00BEMOB Ten. Teopema 00 0ObEMe
MIPSIMOYTOJIBHOTO Tapasiieienuriesia u caefcTBus u3 Heé. OOBEM I[WIMH/PA, KOHYCA.

O61ém 11apa U roImags chepbl

6.7

[MogobHble Tema B mpocTpaHcTBe.  COOTHOIIEHUS  MEXAy — IUIOMAIIMU

MOBEPXHOCTeM, 00bEMaMH ITO00HBIX TeJT

6.8

Ceuenus LHWINHAPAa (napanneano n TIeprieHauKyJ/IsIpHO OCI/I), CeyeHUsd KOHYCa

(mapanneTbHOE OCHOBAHHIO U MPOXO/sIIiee uepe3 BepIlirHY), CeUeHus 11apa

6.9

BekTop Ha IUIOCKOCTM M B mpocTpaHcTBe. Cjio)keHHWe M BbIUMTaHWE BEKTOPOB.
YMHOKeHue BeKTopa Ha uuciio. Pa3ioykeHue BeKTOpa IO TPEM HEKOMILIaHapHbIM
BekTopaMm. [IlpaBuno mnapa/uienenunesia. PemieHue 3ajay, CBA3aHHBIX C

TMpUMEHEHUEM I[TPaBUJI I,[[EIt/iCTBI/II‘/JI C BEKTOpdMH

6.10

[IpsiMmoyrosibHasi cucTeMa KOOpAMHAT B TipocTpaHcTBe. KoopauHaThl BekTopa.
[TpocTeiiiivie 3ajaud B KOOpAMHATaX. YTo/A MexJy BekTopamu. CkansipHoe
Tpou3Be/ileHre BeKTOPOB. BrluncieHue yrjioB MeXAYy NPSIMbIMU U TJIOCKOCTSIMU.

KoopHaTHO-BEKTOPHBIN MEeTOZ, IPU pellieHHH reOMeTPUUYecKUX 3aziau




TIIPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kop
MpPOBEPsIeMoro
TpeOoBaHUsA

IIpoBepsiembie TPeGOBaHUS K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHUs
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrpaMMbI CPe/JHEr0 00IIero
o0Opa3zoBaHus

BnaseHvie MeTo/jaMM [l0Ka3aTe/bCTB, aJrOPUTMaMU pelleHus 3a/ay;
ymeHHe (OpMy/IMpOBaThb W OINEpPUPOBaTh TOHATHSIMU: OIpejeseHue,
akCMoMa, TeopeMa, C/e/CTBHe, CBOMCTBO, TpPU3HAK, [0Ka3aTelbCTBO,
paBHOCHU/IbHBIE ()OPMY/IMPOBKH; TIPUMEHSTh UX; yMeHUe (OpMYJTMpOBaTh
obpaTHOe U TIPOTHBOIIOJ/IOKHOE YTBepXK/eHHe, TPUBOAUTL TPUMEPh U
KOHTPIPHMEpPBI, UCI0/Ib30BaTh METOJ, MaTeMaTHueCcKoW WHIYKLUY;
MPOBOJUTL  JlOKa3aTejbHble pacCy)XKJAeHWs TPy pelleHuu 3ajady,
OLIeHHMBAThb  JIOTUUECKYI0  TPaBUIbHOCTh  PacCy>K[eHWil;  yMeHHe
OTIepUPOBAaTh TOHATHUSIMU: MHOKECTBO, TIOJMHOXXeCTBO, Orepaluy Haf
MHO)XeCTBaMH; yMeHHe UCIMO0/b30BaTh TEeOPEeTUKO-MHOKeCTBEeHHbBIN
anrapar Jjisi OlMCaHUsl peasibHbIX MPOLIeCCOB U SIBJIEHUM U TIPU peLleHrnr
3aZlau, B TOM UKCIe U3 JApPYruxX yueOHBIX TpPeJIMEeTOB; yMeHHe
orepyvpoBaTh MOHATUSAMU: rpad), CBsI3HBIM rpad, JepeBo, LMK/, rpad Ha
MJIOCKOCTH; YMeHWe 3a7iaBaTb W ONUChIBaTh rpadbl pasIUYHbIMUA

crocobamu; UCToJb30BaTh rpadbl P pellieHr  3a5au

YMeHue orepupoBaTh MOHATUSIMU: HaTypaJbHOE UMCJIO, 1ieJioe YUCJIO,
CTereHb C LieJIbIM T0Ka3aTesieM, KOpeHb HaTypalbHOM CTeleHH, CTeleHb
C paluoHanbHBIM  TIOKa3aTejieM, CTelleHb C  /1eCTBUTE/bHBIM
rokasatesieM, Jorapupm UWcClAa, CUHYC, KOCMHYC U  TaHTeHC
TPOM3BOJIBHOTO YKCJ/Ia, OCTAaTOK M0 MOJYJ0, palyOHa/lbHOE YHCJIO,
VppalMOHa/IbHOE  YWC/I0,  MHOXeCTBa  HATypa/bHBbIX,  LiefblX,
palMOHaNbHbIX, [eHCTBUTE/NbHBIX UWCEel; YMEHHe HCII0/Ib30BaTh
MPU3HAKK [IeJTUMOCTH, HaMMEHBIIUK OOIWM /ennTeslb ¥ HauMeHbIIIee
o011jee KpaTHOe, afroOpuT™ EBKM/Ia TIpU pellieHuH 3afiay; 3HAKOMCTBO C
pa3/IMUHbIMU ~ TO3ULIMOHHBIMA ~ CUCTEMaMH  CUUC/IeHUs;  yYMeHHe
BBITIOJTHATH BBIUMC/IEHHE 3HaueHWH W TIpeoOpa30BaHUs BBIPKEHHH CO
CTereHsIMM U Jiorapudmamu, Tipeobpa3oBaHusi APOOHO-paAl[OHATBHBIX

BI::IPEDKEHI/II\/’I; YMEHHEe OIreprupoBaTh IIOHATHUAMMK: T10C/1€40BdATE/IbHOCTD,




apumeTrueckas Tporpeccus, reomeTpuvecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuUecKasi TIPOTPecCHsi; yMeHHe
3a/jaBaTh 10C/Iel0BaTeIbHOCTH, B TOM UHMCJIe C [IOMOLLbI0 PeKyPPeHTHBIX
¢bopMyn; ymMeHWe OMNepupoBaTh TMOHSATUSIMU: KOMIIEKCHOE UHCIIO,
COTpsDKEHHBbIE KOMITJIEKCHBIE YMCJIa, MOAY/b U apIYMeHT KOMILIEKCHOTO
yncnia, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —uWcen  (reoMeTpuueckas,
TPUTOHOMEeTpUYecKass W  aireOpavyeckasl); yMeTb  TPOU3BOJAWTH
apu(meTHuecKre [eWCTBUS C KOMIUIEKCHBIMM UHMC/IaM{; TPUBOJUTH
TpUMepbl  WCMO/b30BAaHUS  KOMIUIEKCHBIX  YKCeJ;  ONMepupoBaTth
MOHATUSIMUA: MaTpulia 2xX2 W 3X3, ornpeje/vre/ib MaTpPHULBI,

reoMeTpUUeCKHU CMBIC/I OTIpe/le/TuTelst

YMeHue oriepupoBaTh TMOHSATUSIMU: paliMOHa/bHble, MppalLMOHAa/bHbIE,
roKa3aTe/ibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYECKHe
ypaBHEHHsI W HepaBeHCTBAa, WX CUCTEMbl; YyMeHHe OIlepupoBaTh
TIOHATUSIMH: TOX/IECTBO, TOXK/IeCTBEHHOe TipeoOpa3oBaHUe, ypaBHEHHe,
HEPaBeHCTBO, CHUCTeMa YpaBHEHUM W HEPaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHeHW!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHeHUs,
HepaBeHCTBa Y CHUCTeMbI C IOMOLLBI0 Pa3/IMYHBbIX IMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBAa M CHUCTEMbl C T[apaMeTpoM; TMPHUMEHSITh
yPaBHEHUsl, HePaBeHCTBA, UX CUCTeMbl /JIl pellleHUs] MaTeMaTH4eCKUX

3a4a4 M 3a[ida4 13 PA3/IMUYHbIX obsacreit HayKH U peaanoifl JKU3HHU

YMeHHe onepupoBaTh TMOHATUSMU: (YHKUMS, UYETHOCTH (YHKLUH,
MepUOANYHOCTh (DYHKLIMH, OTPAaHHUUEHHOCTh (YHKLUM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMK, HauOoJiblllee U HaMeHblllee 3HaueHMst
(GyHKI[MM Ha MPOMeXKYTKe, HelpepbIBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TlepBasi U BTOpasi IPOM3BOHas (YHKLIMH, reOMeTpUYeCKUid 1
Gbu3nUecKdii CMBICT TIPOM3BOZHOM, IepBOOOpa3Hasi, OrIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXOJuTh aCHMMOTOThI Tpaduka (QyHKLUH; yMeHHe
BBIUMC/ISTE  TPOM3BOJHbIE CyMMbl, IIPOM3BEe/IeHMs, UacTHOIO M
KOMITO3ULIMK (PYHKIMH, HaXO[WUTh ypaBHeHHe KacaTeJbHOM K rpauky
(GyHKUMY; yMeHHe HaXO[UThb TPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLWH;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [JIl MCCAe[oBaHUs (yHKLHH,
HaXOJWTh HAWOOMbIIMe W HauMeHbIlMe 3HAaueHUs (YHKIWH; CTPOUTH
rpayKy MHOTOWIEHOB C MCII0/Ib30BaHMEM arirapaTa MaTeMaTHyecKoro
aHa/M3a; TPUMEHSTb TPOU3BOJHYIO [UI HAXOKIEHUS HaWIydllero

pelmieHrd B TIPUKJ/IAAHBIX, B TOM 4HKC/I€ COLMA/IbHO-3KOHOMUYECKHUX U




¢bu3nyeckux 3a/jayax; HAXOAUTDb TIOMIAAN U 00BEMBI (PUTY C TIOMOLI[BIO
WHTerpasa; MpPUBOJUTh TIPUMEpPbl MaTeMaTUYeCKOrO MO/Ie/TMPOBAHUS C

NoMo1blo AuddepeHIManbHbIX ypaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpaduk GyHKIMM, obOpaTHas
byHKIus, KOMIO3ULUS (GYHKIMM, JuHeiiHas (GYyHKLUs, KBaJpaTA4yHast
byHKLWSA, paLMoHanbHas byHKLWS, CTereHHast byHKLWS,
TPUTOHOMeTprYeckue  (yHKUMM, oOpaTHble TPUTOHOMeTpUYecKHe
GyHKUMHM, TIOKas3aTenbHass U Jorapudmuyeckas QYHKLWY; yMeHHe
CTPOUTb IpaUKU M3yuyeHHbIX (DYHKLMH, BBINOJHATH NpeoOpa3oBaHUs
rpadvkoB (YHKIMMI, UCIIOb30BaTh rpaduKy [i7isi U3yUeHus MPOoLiecCoB U
3aBUCUMOCTeM, MpU pellleHny 3a/lay U3 Ipyrux yueOHbIX MpeJMeTOB U
3a/la4 M3 peasbHOW >KU3HH; BbIpaKaTh (OpMy/IaMu 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; MCIO/b30BaTh CBOMCTBA W rpapuku QyHKIMA /s
pellleHUs] ypaBHeHUM, HePaBeHCTB U 3a/jau C MapaMeTpaMy; U300pakaTb
Ha KOODAWHATHOM IIJIOCKOCTM MHOXKECTBA peLIeHWHd YpaBHEHUH,

HepaBeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBble 3aJaud pasHbIX TUMOB (B TOM 4YMC/le Ha
TMIPOIIEHTHI, O/IA U YacCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBAapOB U
yCJIyT, HaJIOTH, 3aJjau U3 00/1acTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBbIMU
(vHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBI TI0 YCJIOBUIO 3a/lauM, WCCIel0BaTh MOJYyUYEHHOe pelleHue M
OLIEHWBATb TPaBOMOAOOHOCTb pe3y/bTaTOB; YMeHHe MO/Ie/TMPOBaTh
peasibHble CUTyallUM Ha sI3blke MaTeMaTHUKW; COCTaB/STh BbIPa)KeHUs,
ypaBHEHHsl, HepaBeHCTBAa M HUX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WCCeoBaTh TIOCTPOEHHble MOJe/Id C HCI0/Ib30BaHWEM  arapara

anreOpbl, UHTEPIPETUPOBATH TTOJTyUeHHBIN pe3y/IbTaT

YMeHMe omeprpoBaTh TIOHATUSMU: CpejiHee apudMeTHUeckoe, MeIMaHa,
Haubosiblllee W HauWMeHblllee  3HAaUeHHUsi, pa3MaX, [JJUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprnpeTpoBaTh WH(GOpPMAIMIO, Tpe/CTaBlIeHHY0 B Tabiuiax, Ha
Jiarpammax, rpavkax, OTpa’karolil[yr0 CBOMCTBA peasibHbIX MPOLIeCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh MH(OPMALIUIO C TIOMOIIbIO Tab/IUI] U AUarpaMM;
WCCreoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/Ie C TpUMeHeHheM
rpaduueckix METOJJOB U  3JIEKTPOHHBIX  CpeACTB; Trpaduuecku

Hnccjneg0BaTb COBMeCTHEIe H&6JIIO,Z[€HI/IH C TIOMOIIBK [dWarpaMM




paccenBaHUs U JIMHEMHOM perpeccru

YMeHue ornepupoBaTh MOHATUSMHU: CAyuyaliHbIA OMNBIT W C/ydailHOe
COOBITHE, BEpPOSITHOCTh CJAYYaMHOTO COOBITHS; yMEHHEe BBIUMC/SAThH
BEPOSITHOCTh C HCTIOJb30BaHHEM TpadUuecKux MeTOIOB; TPUMEHSTh
(bopMynbl C/IOKEHUS] U YMHOXKEHHSI BePOSITHOCTeH, (hopMysy TOTHOMN
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE aKThl U (hOPMYJIBI;
OLIEHMBAaTb BEPOSITHOCTH peasibHbIX COOBITHI; yMeHUe OIepUpoBaTh
MOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefiejieHe BepOSITHOCTEM,
MaTeMaTHuUecKoe OXKWZAHWe, AWUCTIepCUsi U CTaHJapTHOe OTK/IOHeHHe
CJlydaiiHOW  Be/MUWHBI, (QYHKUWUW pacrpefesieHUss ¢ TUIOTHOCTH
paBHOMEpHOr0, TI0Ka3aTebHOTO M HOPMajbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YUYEeHHBIX pacrpeziesieHuid Jjist
pellieHust 3ajiau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIUX UMCET,
MeTO/Ibl BbIOOPOUHBIX HCC/IeJOBaHUM; yMeHWe TPUBOAUTL TPUMephI
MIPOSIB/IEHUS] 3aKOHA OOJIBIIMX YKMCe B TIPUPOAHBIX M OOIeCTBEHHBIX
SIB/IEHUSIX; YMEeHHe OTlepHpOBaTh MOHATHUSIMU: COUeTaHUe, IiepeCcTaHOBKa,
YKMC/I0 COYeTaHWM, YHC/IO TepecTaHOBOK; OwHOM HbIOTOHa; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (aKThl U PAaCCY>KIEHHS [/IsI PEeLleHHs 3a/jau;
OLIeHUBATb BEPOSITHOCTH peastbHbIX COOBITH; COCTaBJIATh

BEPOSTHOCTHYIO MO/Ie/Ib M UHTePIPeTHUPOBAaTh M0JIyUYeHHbI pe3yJbTaT

YMeHve orepupoBaTh TMOHATUSIMM: TOYKa, T[IpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jy4Y, BeJWYMHA VyIJa, IUJIOCKUW yrod,
JIByTPaHHbIA yTO/, TPEXTPAaHHBIM Yro/, CKpeluBaloluecs: TMpsMble,
rapa’sie/IbHOCTb U TMepreHAUKY/ISIPHOCTb TIPSIMBIX U TIZIOCKOCTeH, yrou
MeXy TPSMbIMH, YIOJl MeXAy TIPSIMOM U TJIOCKOCTBIO, YTOM MEeXAY
TMJIOCKOCTSIMH, PacCTOsIHWE OT TOUKH /0 TUIOCKOCTH, PacCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSTHUE MeX/y TIJIOCKOCTSIMM; YMeHUe UCI0/Ib30BaTh NPy
pellieHWH 3aZlau U3yuyeHHble (akThl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl 00BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUUeCKhe Mojie/li C TOMOILbI0 TeOMeTPUUeCKUX TMOHSATHM U

BE€J/IMUMH, pellaThb CBA3aHHbIE C HUMU IIDAKTHYECKHE 3aJda4Yn
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YMeHue orepyupoBaTh MOHATUAMH: TUIOLaAb (DUTYpbI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHbI MHOTOTPAaHHUK, CeueHWe MHOTrOrPaHHHMKA,
KyD, mapasienenure/, mpu3Ma, NMUpamuja, (GUrypa U TOBEPXHOCTb
BpallleHus1, LIWIMHAD, KOHYC, 1ap, cdepa, miomas cdepsl, Miomagb

MOBEPXHOCTH TMPaMK/Ibl, TIPU3MbI, KOHyCa, IWIMHZApA, 00BEM KyOa,




NpSIMOYTO/IbHOTO Mapasiiesiefnivriefia, NMUpaMuAbl, IPU3MbI, LWIMHJPA,
KOHYyCa, l1apa, pa3BépTKa NMOBEPXHOCTH, CeYeHHs KOHyca U LWIMH/PA,
rapasjie/ibHble OCU WM OCHOBAaHWIO, CeyeHWe 1apa, IJIOCKOCTb,
Kacaroulascss cgeppl, LWIMHAPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPhl ¥ TIOBEPXHOCTH
Bpall|eHNs], UX CeYeHUs], B TOM UMCJIe C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSTb CBOWCTBA reOMeTpUUYecKux (Uryp, camoCTOsITe/IbHO
(opMynHMpoBaTh OMpeJie/ieHrsl U3yyaeMbIX (PUryp, BbIBUraTh TUIIOTE3bI
0 CBOMCTBAaX M MPHU3HAKAX TeOMeTpHUecKux (HUryp, 000CHOBBIBATH WIH
orpoBepraTb MX; yMeHHe TIPOBOJAWThL Kiaaccubukanuio ¢uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBITIONHATh HEe00XOJUMbIe [IOTIOJHUTE/TbHbIE

MOCTPOEHUS
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YMeHWe OmepupoBaTh TOHATHUSMU: [IBIDKEHHe B TIPOCTPAHCTBeE,
TiapasuiesibHbIN TepeHoC, CMMMeTpHsi Ha TIJIOCKOCTH U B IIPOCTPAHCTBe,
MOBOPOT, TIpeoOpa3oBaHue MOA00UsA, TMOAOOHbIe (GUTYPHI; yMeHHe
pacrio3HaBaTh paBHble U MOJ00HBIE (UTYDBI, B TOM UHC/e B TIPHUPO/E,
UCKYCCTBe, apXWUTEeKType; WCII0/b30BaTh TeOMETPUYeCKHe OTHOIIEHHUs
NPy pellleHWu 3aJjau; HaXOJUTb TeOMeTpUUecKHe BeJMUWHbI ([/MHa,
yroq, momags, 00bEM) MU pelleHHH 3afiad W3 JPYTUX Yy4eOHBIX
TIpeIMETOB U U3 PeasbHOM KU3HH; YMeHHe BLIUMC/ISTH TeOMeTpHUUecKre
BeJIMUMHBI (A/MHA, Yroj, IUIoLiadb, 00BEM, IJIOM[a/b TOBEPXHOCTH),
WCTIONb3ys M3yueHHble (OPMy/bl M METO[bl, B TOM YHC/Ie: TUIOLA/b
TIOBEPXHOCTU TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMH/PA, TUIOMAAb Cepsb;
00BéM Ky0Oa, MpSIMOYTOILHOTO TMapasuiesienurie]a, MMPaMUfbl, MPU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMeHWe HaXOAWTb OTHOLIeHHe OOBEMOB

1o106HBIX GUryp
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YMeHMe orepupoBaTh MOHATUSIMU: TIPSIMOYTO/IbHAsi CUCTeMa KOOp/UWHAT,
BEKTOp, KOOPJMWHAThl TOYKH, KOODAWHATHI BEKTOpPa, CyMMa BEKTODOB,
MpoM3BeJieHre BeKTOpa Ha UMCJIO, pa3/iokeHWe BeKTopa Mo 0asucy,
CKajsipHOe TIPOM3BeJleHre, BEKTOPHOe T[IpOou3BefieHHe, Yroa Mexay
BEKTOpaMU; YMeHUe UCI0/Ib30BaTh BEKTOPHbIM U KOOPJAWHATHBIN METO/
JUIs  pellleHWs] TeOMeTpPUYeCKMX 3ajJad W 3ajad JApyrux yuyeOHbBIX

rnpeamMeToB
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YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ /I DeIleHusl 3ajjauu;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B HW3yYeHUU TNPUPOJHBIX U

O6H.[ECTBEHHBIX nponeccoB u SIBJIEHUI ; YMeHHe PpaCliO3HdBdTb




NIpOsIB/IeHMe 3aKOHOB MaTeMaTHMKU B HCKyCCTBe, YMeHHe IPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM U  MHPOBOU

MaTeMaTUUeCKOM HAyKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX HA EI'D
I10 MATEMATUKE

IIpoBepsieMblii 3/IeMEHT COfiep)KaHUSA

Kopg
1 Uucna v BBIYMC/IeHUS
1.1 HarypasnbHble 1 1jesible yncia. [Ipu3Haku 1e/IMMOCTH Lie/IbIX YUCel
1o PauyoHaneHble  unciaa. OOBIKHOBEHHbIE U JIeCITUYHBIE /IPOOU, TIPOLEHTHI,
. GeckoHeuHble TIepruoJruecKre 1poou
13 ApudmeTrueckuii KOpeHb HaTypaabHOUM cTerneHU. [elicTBUS C apudMeTUUeCKUMU
' KOPHSIMM HaTypa/lbHOW CTelleH:
14 CreneHsb C 1jesibIM NOKa3aTesieM. CTerneHb C paljuOHa/IbHbIM M0Ka3aTeneM. CBOMCTBa
' CTereHu
L5 CuHyC, KOCMHYC M TaHIeHC 4YMCJIOBOrO aprymeHra. ApKCUHYC, apKKOCUHYC,
' apKTaHreHC YMCI0BOI0 apryMeHTa
1.6 Jlorapudm uucia. [lecaTryHble ¥ HaTypasbHble JI0rapuQMbl
[HeiicTBuTenbHble uyucna. ApudMeTHueckue ornepayuu C  JelCTBUTE/bHbIMU
1.7 yrcnamu. T1pubnvkéHHbIe BBIYMCIEHMS, TPaBU/a OKPYIJIeHus], IPUKU/KA U OLleHKa
pesyJibTaTa BbIYMC/IEHUN
1.8 [Tpeobpa3oBaHue BbIpayKeHUI
1.9 KowmriekcHble uncia
2 YpaBHeHUs1 ¥ HepaBeHCTBa
2.1 Llesibie v ApOOHO-pAL{MOHA/TBHBIE YDAaBHEHUSI
2.2 VppanuoHanbHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUs!
24 ITokasaTtesnbHbIe U JJOrapupMuUUecKre ypaBHeHUs
2.5 Lenbie ¥ [poOHO-paliOHATbHBIE HEpaBEHCTBA
2.6 WppaijMoHanbHbIle HEpaBeHCTBa
2.7 [TokazaTenbHbIe U TorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomerpuyeckue HepaBeHCTBa
2.9 Cucrembl ¥ COBOKYITHOCTH ypPaBHEHUM U HepaBeHCTB
2.10 YpaBHeHus1, HepaBeHCTBA U CUCTEMBI C [lapaMeTpaMu
211 Martpuiia CUCTeMbl JIMHENMHBIX YpaBHeHUU. OnpesiesMTe/Ib MaTpHULIbI




3 @OyHKIUM U rpaUKu
31 ®yHK1Ms, crnocobbl 3a7aHus ¢GyHKUMU. ['paduk ¢yHKIMM. B3aumHo obpatHbie
' ¢yHkuyY. UéTHble 1 HeuéTHble GyHKUMU. [leprogrueckue GpyHKLUU
Ob6nacte ormpezesieHUsT W MHOXKeCTBO 3HaueHud GyHkiyu. Hymt  yHKium.
39 [IpomMeXyTKM  3HAKOTMOCTOSHCTBA.  [IPOMEXYTKM  MOHOTOHHOCTH  (DYHKLIWH.
' MakcumymMbl ¥ MUHUMYMBI GyHKUuMMA. Haunbosbillee v HavMeHblllee 3HauyeHHe
GYHKLMY Ha TPOMEXKYTKe
33 CrenieHHasi (yHKLMSI C HaTypa/JbHbIM M LiefbIM TOKa3areneM. Eé cBolicTBa U
' rpaduk. CBoicTBa U rpayK KOPHS N-0M CTerleH!
3.4 TpuroHomeTpuueckre GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokasartenbHas u oraprdmMudeckas GyHKLNH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcCUMOTOTHI rpadukoB ¢yHKUui. CBoiicTBa  (QYHKLMH,
. HerpepbIBHBIX Ha OTpe3Ke
3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/IaHUST TTOC/Ie0BaTe/IbHOCTEH
3.8 Apudmetnueckasi U reoMeTpudeckas riporpeccuu. @opmyiia C/I0’KHBIX MPOLIEHTOB
4 Hauana maTemMaTrueckoro aHanausa
4.1 [Tpou3BogHas ¢pyHkmK. [Ipor3BojHbIE 37IeMeHTapHbIX (PYHKLWN
[IpuMeHeHre TPOU3BOAHON K WCCAEOBaHUIO (YHKLIMM Ha MOHOTOHHOCTb W
4.2 3KCTpeMyMbl. HaxoskzeHre HauOOJIbIIero ¥ HaMeHbIIero 3HaueHusl (PyHKLIMU Ha
oTpe3Ke
4.3 [TepBooOpa3Hast. VinTerpan
5 MHoO>KecCTBa 1 JI0TUKa
5.1 MHo>keCTBO, oniepaLjuy HaJ, MHOXXKeCTBaMu. /lnarpammel Diiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB ¥ cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 I'eometpus
7.1 @Urypsl Ha MII0CKOCTU
7.2 [IpsiMbIie U TIJIOCKOCTHU B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKH




7.4

Tesa ¥ NOBEPXHOCTH BpallleHUsI

7.5

KOOP,Z[I/IHEITBI N BEKTOPLL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

«FeomeTpus. 10-11 knaccbl» (6a3o8Bbii) / J/1.C. ATaHacsH, B.®. byty3os, C.b. Kagomues n

ap. — M.: lNpoceeLyeHue.

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

«Anpaktnyeckne martepuansl no reometpun» a14 10 n 11 knaccos / 6.I'. 3uB — M.:
[MpocselleHue.

«3apaum no reometpun» ans 7-11 knaccos / b.I'. 3us, B.M. Melinep, A.l. BaxaHckuii
— M.: lpocBeLleHme.

«KOHTpoO/IbHbIE pa6oTbl. FeomeTpua. 10-11 knaccbl» / M.A. NueHckaa — M.:
[MpocselleHue.

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NMHTEPHET

https://olginoschool.minobr63.ru/wp-content/uploads/PII-I'eomeTpusi-yrn.-10-11-
Ki1-1 nopgnucaHo.pdf

https://shkola800.ru/assets/content/documents/programmy/25-26/SO0/rp-
geometriya-10-11-baza-25-26.pdf?ysclid=mtpnl12xhg261451163

https://new.eligim.ru/wp-content/uploads/2024/09/10-11-knacch-I'eomeTpusi-6a3a-
PaGouas-mporpamma-2024-25.pdf
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