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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

TemaTndyeckoe MJIAHUPOBAHUE,
B TOM YUcChne C y4yeTom paﬁoqeﬁ nporpammbl BOCNUTAHUA

Nloboi  ypoK, Kak 3BEHO cucTembl o0byyeHua obnagaetr onpeaeneHHbIm
BOCMUTATE/IbHbIM NOTEHLMAIOM.

BocnuTbiBaloOLWMMM HALLM YPOKM CTAHOBATCA, KOrA4a Mbl:

° [enaem ypoku MHTEPECHbIMU;
° Moabupaem BOCNMUTLIBAIOLLEE COAEPKAHNE YPOKA;
° BKkntouaem B ypOK aKTMBHbIe popmbl paboTbl.

B faHHOM mopayne npeacTtaBaeHbl BUAbl U GOpPMbl 4EATENBHOCTU, KOTOPbIE NCMONL3YHOT
B paboTe neparorn MKOY «Mepaseackaa COLL».
Buabl peatenbHOCTU ANA NOBbIWEHUA UHTEpPeca K YPOKY:

- OTBETCTBEHHAA M YecTHaA NOAroTOBKA K YPOKY;
- BHe3anHoe peleHue (MCcxoaa U3 CUTYaLLMKM YPOKaA: CNOpP, AUCKYCCUA U T.4,);
- HarnagHoe BocnpusaTtne (NoKas oTpbIBKOB GUAbMOB U MynbTPUABMOB);

- icnonb3oBaHme NNYHOTO OMbITA;

- UHTepecHble GpaKTbl, AONONHUTENbHbIE MaTepuansl;

- Nopbop nHbopmauunm ana obyyaroLmMxca B COOTBETCTBMM C BO3PACTOM;

- YyeT MHTEepeca y4eHMKOB;

- YpOK-urpa, ypoK-BMKTOpUHa, KBH, ancnyTsl,

- KoMB6MHWpPOBaHHbIE YPOKY;

- HeTpaanumoHHble dopmbl Nogaum maTepuana;



- Co3pgaHuMe cuTyaumm ycnexa;

- MIHCUEHNPOBKMU C y4aCTUEM YYEHWKOB;

- OpraH13auMoHHbIA MOMEHT B CTUXOTBOPHOM Gopme;
- HeTpagnumnoHHbIe NOAXOAbl K PeLeHUI0 3a4aHNI;

- TeXHOJIOTUA Pa3BUTUA KPUTUYECKOTO MbILLNEHUSA;

- amddepeHUnpoBaHHOE 0bYyUYeHMe;

- YYEeT AETCKOWN CyOKYNbTYpPbI;

- obpallleHne K IMYHOMY OMbITy YY4EHUKOB;

- BbIMbILU/IEHHbIN 06pas3s;

- BHUMAHME K 0COBEHHbIM YY4EHUKaM;

- MOTUBMPYIOLLNI NOTEHLLMAN FOMOPA;

- HedopmanbHoe obLeHMe Co 3HAYMMbIM B3POC/bIM;
- MHTEpPEeCHbIe TPaAMLLIUKN YPOKA;

- NPOCUTb NPOLLEHMNSA 33 CBOU OLUNOKMW.

IIpueMBbI ¢ BOCHUTHIBAOIINM COIEPKAHUEM:
- NPUémbl, NobyxAaatoLWmMe AyMaTb O LEHHOCTAX U }KU3HEHHbIX Npobaemax;

- NpeabABAeHMe BOCNUTLIBAOLWEN MHOOPMALIMM HA YPOKE;

- aKLLeHTMPOBaHMEe BHUMAHWA HA HPABCTBEHHbIX Npobnemax;

- opraHu3auma paboTbl ¢ BOCMMTbIBAOLWEN MHOPMaLMEN;

- NpuBieYEHNE BHUMAHUA K 'yMaHUTapHbIM Npobaemam obLuecTsa;
- NpUMeHeHUe 340poBbechbeperatoLLmMx TEXHONOTUI;

- BOCMWTaHWe YyBCTBa ToBapuLLecTBa (paboTa B rpynnax);

- BOCNAUTaHME B3ammonomouin, B3anMMOBbIPYYKU, 3CTETUKU, HPABCTBEHHOCTU Ha BCEX 3Tanax
YPOKa B Ha4a/ibHbIX K/1aCCax;

- 06CyKAEHNE Pa3NNYHbIX CUTYaLMIA, C NOCAEAYIOLWUM eANHbIM BbIBOAOM;
- YPOKM C cogepKaHMeM pPas3IMyHbIX BbITOBbIX TEM;

- MeXZIMYHOCTHbIE OTHOLWIEeHUA,



- pa3roBop O HEM3MEHHbIX LLEHHOCTAX 06LLeCTBa;
- 06bACHEHME NOHATUA «MOpPanby», «MopanbHble LLEHHOCTUY;
- YBa*KeHMe Apyr K Apyry.

AKTUBHbIE dOopMbI PaboTbli:

- TBO- HECTAHAAPTHbIE YPOKU;

- MeToAa «KelcoB»;

- y4yebHble auckyccum (nebatnbl);

- COCTaB/IEHWNE CUHKBEWHA;

- paboTa B manbIx rpynnax;

- NpaKTUYeCcKMe 3aJaHus;

- «MO3rOBOW LUTYPMY»;

- NCUXONOTUYECKNE TPEHWUHTU;

- npumeHeHune UKT;

- BUKTOPUHDI;

- y4yebHble NPoeKTbl (COBMECTHbIE U MUHU-MPOEKTbI);
- ponesble Urpbl;

- HAaCTONbHbIE UTPbl.pPYECKME 3a4aHUSA;

- npobnemHble cUTyauuu;

- HeCTaHZapTHbIE YPOKK;

- MeToZa «Kencos»;

- y4yebHble guckyccum (aebatbl);

- COCTaB/IEHNE CUHKBEWHa;

- paboTa B manblIx rpynnax;

- NpaKTUYECKMe 3aJaHus;

- KMO3rOBOM LITYPM»;

- NCUXONNOTNUYECKUE TPEHUHTH;



- npumeHeHune UKT;

- BUKTOPUHbI;

- y4ebHble NPOEKTbl (COBMECTHbIE N MUHU-MPOEKTbI);
- ponieBbie Urpbl;

- HaCTOJIbHBIC UT'PBI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TEOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BuTHE Y 00ydYarOmuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUH T€OMETPHYCCKUX
aOCTpaKIMii, COOTHOIICHWH PEabHOTO M WJCAIBHOIO, XapakKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIICHHH W TIPOLIECCOB PEAbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYSCKOTO0 MOJICITUPOBAHKS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
yUYaluxcs, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX JJIsS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak o0O0ECIeYnBaeT BO3MOXXHOCTh H3YUYCHHS Kak
JUCITUILUIMH €CTeCTBCHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIIUICHHE, (GOPMHPYEMOE NPH HM3YyYCHHH OOYyYarOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUU ETTOYKH JIOTHIECCKUX YTBEPKICHHU I
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX IeATeNbHOCTH dYenoBeka. OpueHTaIus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMadbHOTO OBITHS, (opMma
OTPaXKCHHUS OKPYXKAIOIIEr0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3HbIE BUABI y4EOHOW U TPYIOBOH JESITEIBHOCTH,
SBIIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyajbHa
3amaya (popMuUpOBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 00IIe00pa3oBaTebHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs |
HCTIOJIb30BAHUS  CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U  JCUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
0 CHELHNAIBHOCTSM, HE CBA3aHHBIM C MPUKJIAJHBIM HUCIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAuYeHa s
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecss Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MAaTEeMaTHYECKHE YMEHUS, CBS3aHHbBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOJUMBbIE MJii XU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAaHHMKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs paclo3HaBaTh Ha YEpTEkKaxX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJICHHE METOJIaMH DPEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTpaHHUKAaX M TeJlaX BPAIllEHHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  aNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTeIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
NPaKTUYECKUM COAEPKAHUEM;

e pa3BHUTHE UHTEJUIEKTYaJbHbIX U TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUN, KPUTHYHOCTU MBILIJICHUS;

e (QopmMmupoBanue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paClO3HABATh MPOSIBICHUS T'€OMETPUUECKUX



MOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >KHU3HCHHBIX
CUTyallUsIX W TPU HM3YYEHUU NPYTrUX YUIeOHBIX TPEIMETOB, MPOSBIICHHS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIHUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
TCOMETPUYCCKUI ammapaT IS pPeIIeHUs MPAKTHUKO-OPUECHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJYICHHBIC PE3YIIbTATHI.

OTAMYUTENBEHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEPEOMETPUM B Haualie €ro u3y4eHHs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NMPOTEKAHNE MHTYUTUBHBIX IMPOIIECCOB, MOTHBUPYET K
JadbHEHIIeMy U3YUEHUIO TIPeIMETA.

[TpenmouTeHue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOJY OOYYCHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEJIMETHO-
NPAKTUYCCKON JIEITCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX MPEICTABICHUN Yy
yYaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajad Ha
CO37aHMe  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJIAIHOCTh, @ OINEpUpoBaHHEe oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HATJISITHOCTH, MBICJICHHOTO U3MEHEHHS €r0 UCXOITHOTO COJIepKaHUSI.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukuny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHI
pacmpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M TIO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOGHUS paboyeil mporpaMMbl, pacmpenenéHHbIM 10 TrojaM OOydeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUYECKUMHU
MOHATUSAMHU W HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATEHHO U MOCTYMATEIBHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONUXCs, PACHIUpss |
yray0nsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otrBoauTCs 2 yaca B Henesro B 10 kimacce u 1 yac B
Hegemo B 11 kmacce, Bcero 3a nBa roja oOydenuss - 102 ydeOHBIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTD NPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPA3Ip, KyO, Mapaienenunea; NoOCTPOCHUE CEUCHUH.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK  IEPHEHIUKYJSIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/bl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (MapaJyieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO]1 npu peLIeHUH reOMETPUUECKUX 3azay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS TPOTPpaMMbl Y4eOHOrO mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKIaHCKON UEHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy MyIIIETo.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHATh MAaTeMaTHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a7]a4 MAaTeMaTHICCKON HAPaBIICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMell Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWWA JUIsl pelIeHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd MW  OOINECTBEHHOW TPAKTUKHA, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOEKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIA  TPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus yuyeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTHUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(OpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABATh IOSCHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; CONOCTABIATh CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHHU3aIlMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEHICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIBHOCTh U IEPIECHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ ABYTPAHHOTO yrja; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BBLIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEUCHUM, UCIIOIB3YS METOT CIEIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkKJICHUE TE€OMETPUUCCKUX BEIMYMH 10 00pasIiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKJAECHHUE TEOMETPUUYECKUX BEIMUYMH MO 00pas3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnats 00BEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoiararoluX HECKOJIbKO IaroB PELIEHUs, €CIIA YCIOBHUS TPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MOPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudumnmpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEW  TeNm  BpalleHUS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MNPEOOPa3OBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (axkThl JIsI pEHIeHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOLIEHHH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]ay.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOXJICHHUEM T'€OMETPUUYECKUX BEJIWYHMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |[KonuuectBo OcHoOBHOE coiepKaHue OcCHOBHBbIE BUJIBI ICSTEILHOCTH
(TembI) Kypca 4acoB oOy4Jaronuxcs
BBeneHue B cTepeoOMETPUIO 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaThb PaxThl

TOYKa, MPsSMasi, TNIOCKOCTb,
npoctpaHcTBO. [IpaBuna nzobpakeHus
Ha PUCYHKaX: N300pakCHHSI
TUTOCKOCTEH, TTapaJlJICIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI OTPE3KA.
[TonsiTusi: mepecekaromuecs
TUIOCKOCTH, TIepECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHne MHOTOTPAHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HauanpHbie cBeieHUs

0 KyOe U TupaMuie, ux pa3BepTKU

u Mozien. CeueHuss MHOTOTPaHHUKOB.
[TonsiTe 00 aKCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHH | CIEACTBUS U3 HUX

¥ METOJIbI TUTAHUMETPHH,
pelieBaHTHBIC TEME.

IMoxy4uaTs npeicTaBICHUS

O MPOCTPAHCTBEHHBIX

dburypax, pazdupatb

POCTENIIINE MTpaBUiIa U300paKEeHUS
TUX QUTYP.

M300pakaTh NpsIMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTbh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JeJiaTh pUCYHOK KyOa, MUPaMHU/IbI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
M300paKEHUSIX.

3HAKOMUTLCS C CCUCHUSIMU,
C METOJOM CJICJIOB; MCIIOJIb30BaTh

HJIL ITIOCTPOCHUA CCUCHUSA MCTO
CJICI0B, KPAaTKO 3aIllMChIBATh IIAI'v

18



MOCTPOCHUS CEUCHUSI.
Pacno3dnaBaTth BuJI CEUCHUS

Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Ky0a, HaXOUTh IO b
CeUeHHS.

HUcnoap3oBarhb 11og00ue

IIPY PEIICHUH 3a]71a4 Ha ITOCTPOCHUE
CCUCHUM.

3HAKOMHUTLCS C AKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCHOMaMH CTEPEOMETPHH

U CIIEACTBUAMU U3 HUX.
NanocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

U3 OKpYy’Karolei 00CTaHOBKU

[IpsiMbI€ ¥ IJIIOCKOCTH

B [IPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX
U IUIOCKOCTEN

12

B3anMHO€ pacnonoxeHue mpsiMbIx
B [IPOCTPAHCTBE: MEPECEKAIOITUECS,
napajiesIbHbIE U CKPEIUBAIOLIUECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y IUIOCKOCTEN B IPOCTPAHCTBE:
NapaJuieIbHbIC MPSIMBbIE

B IPOCTPAHCTBE; MAPAIUICIIBHOCTh
TpEeX MPSAMBIX; NapaIeIbHOCTh
MPSIMOU U TIJIOCKOCTH. Y TJIBI

AKTYaJIu3upoBaTh HaKThl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

IlepeuncasiTb BO3MOXHBIE CTIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSAMBIX

B IIPOCTPAHCTBE, UJUTIOCTPUPOBATH UX
Ha [puMepax.

/laBaThb omnpejae/ieHne
CKPELIMBAIOUIUXCS TPSIMBIX,
bopMyIUpOBaTh MPU3HAK
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C COHANPaBJICHHBIMU CTOPOHAMU; YTOJI
MEXKy MPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN:
napasieabHbIe IIOCKOCTH; CBOMCTBA
NapaieIbHbIX MIJIOCKOCTEM.
[Ipocreiiimne npocTpaHCTBEHHbBIE
buUrypbl Ha IMJIOCKOCTHU: TETPAIP, KyO,
napajuieIeuIe 1, IOCTPOEHNE
CEUCHUH

CKPEIIMBAOIIUXCS MPSIMBIX
Y IPUMEHSTH €r0 MPH PELUICHUN
3a/1a4.

Pacno3naBaTth npu3My, Ha3bIBaTh €€
DIIEMEHTBI.

CTpouTh CeUeHUS TPU3MBbI

Ha TOTOBBIX YEPTEKAX.
IlepeuyucasiTb BO3MOXXHBIE CITOCOOBI
B3aUMHOTO PACTOJIOKEHUS MPSIMOM
Y TJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJINTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATTBHON JKU3HMU.
JdaBaTh onpeaeneHue
NapajuieIbHOCTH MPSMOKN

Y TJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MAPAJUICIIBHOCTH MPSIMOU

Y IUIOCKOCTH, YTBEPKACHUE O IPSIMOI
MEPECECUCHUS IBYX IIJIOCKOCTEM,
MIPOXOISIINX Yepe3 MapajuIeIIbHbIE
psIMBIE.

Pematsb npakTuyeckue 3a1auu

Ha MOCTPOCHUE CEUYCHUI
MHOTOTPaHHHKA.

OO0BbACHATH CTy4yad B3aUMHOTO
PACIIOJIOKEHHUS TITIOCKOCTEM.
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JlaBaTh onpeaeseHue MapayieIbHbIX
IJIOCKOCTEM; MPUBOAUTH MPUMEPHI
U3 pEaIbHOW KU3HU U OKpYXKaAIOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPAIIETBHOCTD TIOCKOCTEM.
HUcnonb3oBaTh npu3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA NapajuIeIbHbIX IIJIOCKOCTEN
MIpY PELICHUH 3a/1a4 Ha MTOCTPOECHUE.
OO0BACHATD, YTO HA3BIBACTCS
napayieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITIOJIHAETCS POESKTUPOBAHUE
buryp Ha MIOCKOCTb.

N300paxaTh B napauieibHON
IIPOEKIIUU PA3JIMYHbIE
TrCOMETPHUECKUE (PUTYPHI.
MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHU

C UCTO0JIb30BAHUEM T'€OMETPUUECKUX
MTOHATHUH.

HUcnonb3oBaTh IpU peLIEHUH 3a1a4
Ha IOCTPOCHUE CEUYCHUM MTOHATHE
MapajyIeIbHOCTH, IPU3HAKH

Y CBOMCTBA MapajuIeIbHbIX IPSMBIX
Ha IUIOCKOCTHU
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[lepneHANKYISAPHOCTD MPSIMBIX
U TJIOCKOCTEM

12

[IepnieBAUKYIAPHOCTD IPSAMOU

Y IJIOCKOCTH: IIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajuiebHbIe U NIEPIICHAUKYIIAPHBIE
K IUIOCKOCTH, IIPU3HAK
NEPIIEHAUKYIISPHOCTU IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[IeprieHAUKYIISIp U HAKJIIOHHBIE:
pPacCTOSHUE OT TOYKHU [0 IUIOCKOCTH,
pPacCTOSHUE OT IIPSAMOM 0 IUIOCKOCTH

AKTYaJau3upoBaTh GaKThl U METOIbI
MJIAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.

OO0BACHATH, KAKOW yTOJl HA3bIBACTCA
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE.

JaBaThb onpeaenenue
MEePIEHAUKYIAPHBIX MPSIMBIX

Y IPSIMOM, IEPIIEHAUKYJISIPHON

K IUIOCKOCTH.

HaxoauTh yribl Mexay
CKPEIIMBAIOITUMUCS IPSIMBIMU B KyOe
U NIMpaMu/Ie.

IIpuBOAUTH NPUMEPDI U3 PEATLHOU
’KU3HU U OKpYKaroiei 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
NEPHEHIUKYIIPHOCTD MPSAMBIX

B [IPOCTPAHCTBE

Y MIEPIICHIUKYJIIPHOCTD IPSIMOM

K IUIOCKOCTH.

DopMyIHPOBATH IPU3HAK
MEPIICHAUKYISIPHOCTH IPSAMOU

Y TJIOCKOCTH, IPUMEHATH €r0 Ha
MPaKTUKE: OOBSICHATD
NepHeHIUKYIIPHOCTh pedpa Kyoa

Y IWAroHaju €ro rpaHu, KOTopas ero
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HE COAEPKUT, HAXOJIUTh JIJIUHY
JMaroHaiu Kyoa.

BeI4H AT BBICOTY IPaBUJILHON
TPEYrOJbHON U MPABUIBHON
YEThIPEXYTOJIbHOU TUPAMUJ TI0
JTUHAM pedep.

PemaTp 3a/1aun Ha BBIYMCIICHUS,
CBSI3aHHBIE C IEPIIEHIUKYISPHOCTHIO
IIPSIMOU U IIJIOCKOCTH,

C UCTOJIb30BAaHUEM MPU PEIICHUU
MJIAHUMETPUUYECKUX (PaKTOB

1 METO/IOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPHEHINKYJISIPOM U HAKIIOHHOU

13 TOYKH K IUIOCKOCTH; MTPOEKIINEM
HAKJIOHHOMW Ha IUIOCKOCTb.
OO0BSICHATD, YTO HA3BIBACTCS
pacCTOSIHUEM: OT TOYKH JI0 TNIOCKOCTH;
MEX 1Y NapaJIeIbHBIMU IJTIOCKOCTSAMU;
MEXKIY IPSMOM U MapajijIeIbHOM e
IJIOCKOCTBIO; MEXKILY
CKPEIIMBAIOIIAMUCS NPSIMBIMH.
HaxoauThb 3T pacCTOsTHUS

B [IPOCTHIX CIIyyasX B KyOe,
MApaMUE, pU3Me.

MopneaupoBaTh peajbHbIE CUTYallHU
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
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MOCTPOECHHBIE MOJIEIIN

C HCITOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHSATHH.

HNcnoab30BaTh NpyU pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa, cBOMicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXKY IPSIMBIMHU
U TUIOCKOCTSIMHU

10

VYTbl B IPOCTPAHCTBE: YOI MEXKIY
NPSAMOM U MIJIOCKOCTBIO; IBYTPAHHBIN
yTOJI, JUHEUHBIN yTOJI IBYTPAHHOTO
yria.

IleprieHAUKYJIAPHOCTD INIOCKOCTEMN:
IIPU3HAK [IEPIICHIUKYJISIPHOCTH ABYX
Iockocrent. Teopema o Tpex
NEPIEHANKYIISIPAX

AKTYaJau3upoBaTh GaKkThl © METOIbI
MJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
NPSIMOM U IIJIOCKOCTBIO,
bopMyITHpOBaTh TEOPEMY O TPEX
NEePHeHANKYIISIpax U OOpaTHYIO K HEl.
HaxomuTh yroi Mexay npsMou

Y INIOCKOCThIO B MHOTOTPAHHHUKE,
pacCTOSAHUE OT TOYKH A0 IPAMOU

Ha MJIOCKOCTH, UCIIONIb3YS TEOPEMY

O TpeX NEPHEHIUKYJIApPaX.
IIpoBoauTh Ha yepTEeKE
MEPIIEHAUKYJIIAP: U3 TOUKH

Ha IPSMYIO; U3 TOYKU HA INIOCKOCTb.
JlaBaTh onpeaeneHne AByTPaHHOTO
YIJIa U €r0 3JIEMEHTOB.

OO0BbACHATH PABEHCTBO BCEX
JIMHEVHBIX YTJIOB ABYTPAHHOIO yIJia.
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HaxoauTe Ha yepTexke NBYIPAHHBIN
yroJ Ipu pedpe NupaMuibl, TPU3MBbI,
napajuiejaenunesa.

/laBaTh onpejaeieHue yria Mex1y
IIJIOCKOCTSIMU.

JlaBaTb onpenesieHue

1 GopMYyJIHPOBATH NMPU3HAK
B3aMMHO MEPIEHANKYISIPHBIX
IIJIOCKOCTEH.

Haxomuthb yribl MEXAY IIIOCKOCTSIMU
B KyOe 1 mupamue.

Hcnosab30BaTh IPpHU pEUICHUN 3a]1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAHUMETPUU.

MopneaupoBaTh peajbHbIE CUTyallUH
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MTOHATHUH.

HUcnonb3oBaTh IpU peLICHUN 3a1a4
Ha IOCTPOCHUE CEUYCHU I
COOTHOUIEHUS B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBI€ 2JIEMEHTBI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE

AKTYaJIU3upoBaTh HaKThl U METOTBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
NMPOBOIUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOTOI'PaHHHKA.

[Tpu3ma: N-yrosibpHas mpu3Ma; rpaHu
Y OCHOBAHHMS MPU3MBI; IIPsIMas

Y HaKJIOHHAsI PU3MBbI; OOKOBas

Y TIOJTHAS TOBEPXHOCTD MPU3MBI.
[Mapamienenume, MPSIMOYTOJIbHBIN
napa’suiesIeTuIe]] ¥ ero CBOHCTBA.
[Tupamua: N-yroyibHas MUPaMK/Ia,
I'paHd ¥ OCHOBAHHE ITUPAMU/IBL;
OOKOBast U MOJIHAS IOBEPXHOCTh
UPAaMU/IbL; TIPABUJIbHAS U yCEUCHHAs
UpaMuIa.

DJIEeMEHTHI PU3MBI B TAPAMHU/IBI.
[TpaBuIIbHBIE MHOTOTPAHHUKHU:
TIOHATHE TIPABHILHOTO
MHOTOTPaHHHKA; TIPaBHIIbHAS ITPU3Ma
¥ TIpaBIJIbHAS TUPAMUJIA; IPABUIbHAS
TPEyTOJIbHAS TUPaMH/Ia

Y IPABUJILHBIN TETpadap; KyoO.
[IpencrarieHre o MpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadIP, JOJCKAdIP
¥ HKOCadIp.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUYKH,
NPSIMOH, TUTOCKOCTH. DJIIEMEHTBI

laBaTh omnpejaesieHne
napajieyenunea, paclo3HaBaTh €ro
BUJIbI M U3y4YaTh CBOMCTBA.

JaBaThb onpeaesieHue nupaMubl,
pacno3HaBaTh BUAbl TUPAMUI,
(dhopmyupoBaTh cBoOcTBa pedep,
TPaHEN U BBICOTHI ITPABUIIBHOM
MAPAMUJIBL.

HaxoauTh miomniaib nojHou

1 OOKOBOM TOBEPXHOCTH MUPAMHUIBI.
JlaBaTh onpeae/ieHNe YCEUEHHOU
MAPAMU/IbI, HA3BIBATH €€ DJIEMEHTHI.
D®opmyJIHPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPaBUJIBHON YCEUEHHOW MUPAMUIBI.
PemaTp 3a/1aun Ha BRIYHUCIICHUE,
CBA3aHHBIE C MUPAMUJIAMH, a TAKKE
3a/1a4d Ha MOCTPOEHUE CEUEHUH.
JlaBaTh onpenesgeHue MpU3MsbI,
pacno3HaBaTh BUABI IPU3M,
U300pakaTh NPU3MbI HA YEPTEKE.
Haxoauthb miomanab MOJIHON MU
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiiepa
1151 urciia pedep, TpaHeil U BepIIuH
MHOTOTPaHHHKA.
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CUMMETPHH B IMPAMUJIAX,
napauiesIeIuIe1ax, MPaBUIbHBIX
MHOT'OTPaHHUKAX.

Brruncnenue 351eMeHTOB
MHOTOI'PaHHUKOB: pedpa, TharoHanu,
yrasl. [Inomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSAMOU
NPU3MBL, ILIOIIAAb OCHOBAHUI, TEOpEMA
0 OOKOBOI MOBEPXHOCTH MPSMOMN
npu3mbl. [Tnomans 60KoBOMA
MOBEPXHOCTHU U TOBEPXHOCTH
NIpaBUJIbHOM MTUPAMHU/IBI, TEOpEMA

0 IJIOIIaA1 OOKOBOM MOBEPXHOCTU
YCEYEHHON NTUpaMUIbI

HN3yyarb BUIbI NPaBUIBHBIX
MHOTOTPAHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEM.

N3yyaTs cumMMeTpUIo
MHOTOTPaHHUKOB.

OO0BSICHATH, KAKHE TOYKHU
HAa3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJILHO JAaHHOM TOYKH, IPSIMOU
WJIM TIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO WU INIOCKOCTHIO
CUMMETPUH (PUTYPHI.

IIpuBoaAMTH IpUMeEPHI
CUMMETPUYHBIX QUTYD B APXUTEKTYpE,
TEXHUKE, PUPO/IE.

MoaeaupoBaTh peaibHbIC CUTYaIluU
Ha SI3bIKE TEOMETPHUH, UCCIICIOBATH
MMOCTPOCHHBIE MOJIEIIH

C UCITOJIb30BAHUEM T€OMETPUUECKUX
MIOHSATHH, UCIIOJIB30BaTh ITOA00HE
MHOTOTPaHHUKOB

O06BbeMbI MHOTOTPAaHHUKOB

[Tonsgatre 00 o0beme. O0BEM
UPAMUJIBI, TIPU3MBI

AKTYaJIu3upoBaTh HaKThl U METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BbACHATD, KaK U3MEPSIIOTCA
00bEMBI TeJI, MPOBO/ISI aHATIOTHUIO

C U3MEPEHHUEM TUIOMIAICH
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MHOT'OYTOJIbHUKOB.
DopMyJIHPOBATH OCHOBHBIC
CBOICTBa OOBEMOB.

N3y4yaTs, BLIBOAUTH (GOPMYJIBI
o0BbeMa MpsAMOYTOJILHOTO
napajuielIeune1a, NPU3Mbl

Y IMPaMU/IBL.

Boruncasitb 00eM NpU3MbI

Y IIMPaMHUJIBI TIO UX JIEMEHTAM.
IpuMeHATH 00bEM ISl PEIICHUS
CTEPEOMETPUUECKHUX 3a/1a4

Y JIJIs1 HAXOXKJEHUS TEOMETPUUECKUX
BEJINYMH.

MopenupoBaTth peajlbHbIE CUTyalluu
Ha 513bIKE T€OMETPHUH, HCCIEAOBATH
IIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAHUEM I'€OMETPUUECKUX
MTOHATHUN

[loBTOpEHME: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHue ceueHuit

B MHOTOT'PaHHHUKE.

Brruncnenne paccTosHUAN: MEXKIY
JBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOU,
OT TOYKH JI0 TFIOCKOCTH; MEXKITY
CKPEIIMBAIUMUCS TPSIMBIMHU.
Brrancnenue yrios: Mexay

CTpoutb ceyeHre MHOTOIPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpejaejieHUe PACCTOSTHUS
MeXIy (pUrypamu.

HaxoauTh paccTossHre MEXITY
napayyIeTbHBIMA TUIOCKOCTSIMH,
MEX Y ITOCKOCTHIO U TTapaIIeIbHOM
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CKPEIMBAOLIUMUCA IPSIMBIMU,
MEXKY IIPSAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YTIIOB MEXIY
IIJIOCKOCTAMU

e NpAMOM, MEXKIY
CKPELIMBAOIIMMHUCS MPSIMBIMHU.
CTpoutp IMHENRHBIN yron
JBYTPAHHOTO yIJjla Ha YEPTEKE
MHOT'OTPaHHUKA U HAXOJIUTh €T0
BEJINYUHY.

Haxoauthb yribl MEXAY INIOCKOCTIMU
B MHOTOTPaHHHMKAaX

OBUIEE KOJIMYECTBO
YACOB IT10 ITPOTPAMME

68
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11 KJIACC

HanmenoBanue pasgena  |KoamyecTBo OcHOBHOE coziepKaHUE OCHOBHBIE BUBI IEATENBHOCTH
(Temnl) Kypca 4acoB oOydJaronuxcs
Tena BpameHus 12 Cdepa u map: ueHtp, paauyc, AKTYyaJIu3upoBaTh (HaKTbl © METOIbI

JIaMeTp; TUIOIIA b TOBEPXHOCTH
cdepsl. BzaumHoe pacronoxxeHue
cdepsl U IIOCKOCTH; KacaTesIbHas
IUIOCKOCTH K cepe; miomab
cdepsl. M300paxenue chepsl, mapa
Ha rmiockoctu. CedeHus mapa

MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
NMPOBOXUTHL AHAJIOTHH.

JlaBaTh onpeneaenusi chepsl u mapa,
UX LEHTpA, paanyca, JuaMmeTpa.
Onpepeastb chepy Kak purypy
BpAILIEHUSI OKPY>KHOCTH.
HccaenoBars B3aMHOE
pacnoJioskeHue chepsl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH 3TO
Ha YEpTEKaxX U PUCYHKAX.
D®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeJIbHOU MIIOCKOCTH K cepe,
CBOMCTBO Y TPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMMTBCSH C r€0€3NYECKUMHU
JUHUSAMH Ha chepe

[Munuaapudeckas MmoBepXHOCTb,
00pa3yromme MUINHAPUIECKOU
MTOBEPXHOCTH, OCh IIMITHHIPUICCKOM
noBepxHOCTH. [{unmuHp: ocHOBaHUS
1 OOKOBasi TOBEPXHOCTb,

OO0BICHATD, YTO HA3BIBAIOT
UUJIMHIPOM, HAa3bIBaTh €0 AJIEMEHTHI.
N3yuath, 00bACHATH, KaK MOJIYYUTh
UUJIUHIP MyTEM BpalleHus
NPSIMOYTOJIbHUKA.
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oOpazyroriasi U OCh; IJIOIIAb
OOKOBOH U MOJHOM NOBEPXHOCTH.
N3o6paxkenue nuinHapa

Ha II0cKoCcTH. Pa3zBepTka nuinuHapa.

Cedenus nuiauHIpa
(TJIOCKOCTHIO, MapaleIbHON
WM TIEPIEHIUKYISIPHON OCH
UJTUHAPA)

BbIBOAU TS, HCII0JIB30BATH (DOPMYITBI
JUTST BBIYMCIIEHUS IUIOMAaau OOKOBOI
MOBEPXHOCTHU LWJIMHPA.

N3yyarthb, pacnio3HaBaTh Pa3BEPTKY
UWIMHApA.

N300paxkaTh HWIMHIP U €70 CEYEHUS
TUIOCKOCTBIO, TPOXOMSAIIEN Yepe3 ero
OCb, MapajsIeIIbHON WIIH
MEPHEHIUKYIIAPHON OCH.

HaxoauTp muiomaam dTUX CEUCHUM.
MoaeaupoBaTh peajibHbIEC CUTYAI[UH
Ha SI3bIKE TEOMETPUU, UCCIEI0BATH
MMOCTPOCHHBIE MOJEIIH

C HCITOJIb30BAHUEM I'€OMETPUUYECKUX
MMOHSTUH

KoHnnueckast noBepXHOCTb,
o0Opasyrorue KOHUIEeCKOM
MIOBEPXHOCTH, OCh ¥ BEpIIINHA
KOHUYECKOW MTOBEPXHOCTH.
Konyc: ocHOBaHME U BEpILIMHA,
oOpasyroras U OCh; IJIONIA/Ib
OOKOBO¥ U MIOJTHOM TTOBEPXHOCTH.
VYcedeHHBIN KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBaHUS M OOKOBasI
MTOBEPXHOCTb.

N300pakeHre KOHyca Ha TNIOCKOCTH.

OO0BbACHATH, KAKOE TEJIO Ha3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €T0
DIIEMEHTHI.

N3yuaTh, 00BSICHATD, KaK OJIYYHUTh
KOHYC ITyTEM BpalleHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUCHHUS
IUIOCKOCTBIO, TPOXOIAIIEN Yepe3 OCh,
U TJIOCKOCTBIO, MEPIEHANKYISIPHOI
K OCH.

N3yuath, pacno3HaBaTh pa3BepTKy
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PazBeprka konyca.

Ceuenus koHyca (MIOCKOCTHIO,
MApAIUIETIbHOW OCHOBAHUIO,

Y IUIOCKOCTBIO, MPOXOASIIEN
yepe3 BEPIINHY)

KOHYcCa.

BbIBOAUTEH, HCI0JIB30BATH (DOPMYITBI
JUISL BEIYMCJIEHHS TUIOIIA I OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauThb mJI01aau CEUYCHUIM,
MPOXOISIIIUX YepPE3 BEPIIMHY KOHYCA
WJIY TIEPIICHAUKYIISIPHBIX €70 OCH.
OO0BACHATH, KAKOE TEJIO HA3LIBAETCS
YCEUEHHBIM KOHYCOM.

N3yuaTh, 00BACHATH, KaK €70
MOJYYUTh ITYyTEM BpallCHUS
MPSMOYTOJIbHOW TPaIeIuu.
BbIBOAMTH, MPUMEHATH POpMYITy
JUUTSI BBIYMCJICHUS TIOIIAIH OOKOBOM
ITOBEPXHOCTH YCEUYEHHOI'O KOHYyCa

KoMmOuHamms ten BpameHus

Y MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIN 0KO0JI0 cepsl; chepa,
BITMCAaHHAs] B MHOTOTPAaHHUK WIIH

B TEJIO BpAIICHUS

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHUHU.

Pemathb cTepeomMeTpruuecKkue 3a1auu,
CBSI3aHHBIE C TEJIAMU BpaLLCHHUS,
ITIOCTPOEHUEM CEUEHUH TEJ BpAICHNUS,
C KOMOMHAIMSMU TeJ BpaIeHUS

Y MHOT'OTPAaHHUKOB HAa HaXOXKJICHUE
r€OMETPUYECKUX BEJIMYMH.
HUcnonb30BaTh Ipu pelIeHUN
CTEPEOMETPUUECKHX 3a]1a4
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MJIaHUMETPUUYECKUE (PaKThl U METOIbI
3a71a4M Ha BBIYKMCIICHUE

Y JI0Ka3aTeNbCTBO.

MoaeaupoBaTh peajibHbIE CUTYaI[UN
Ha SI3bIKE TEOMETPHUU, UCCIAEA0BATH
MOCTPOEHHBIE MO

C UCTO0JIb30BAHUEM T'€OMETPUUECKUX
TOHATUH

O0BeEMBI TENT

ITonsiTue 060 00beMe. OCHOBHEIE
CBOMCTBa 00BEMOB TEI.

OO0BeM IMIHHIpa, KOHYCA.
O6beM mapa 1 mionaas chepsl

AKTYyaJITu3upoBaTh (HaKThl © METOJIbI
MJIAaHUMETPUHU, PEJICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

BuiBOaMTH, HCITOJIB30BATDh
bopmyIibl 00bEMOB: TTPU3MBI,
HWINH]IPA, TUPAMUJIBI, KOHYCA;
YCEUEeHHOW MUPAMUJIbI U YCEUEHHOTO
KOHYycA.

PemaTh crepeoMeTpuyeckue
3aJlayu, CBI3aHHBIE C BHIYMCICHUEM
00BEMOB.

@opMyIHpPOBATH OTIPEICIICHUE
IapOBOT'0 CErMEHTA, IIAPOBOIO CJIOA,
IapOBOT'0 CEKTOpA.

Ipumensts GopMybl

U1 HaXO0XKIEHUSI 00BEMOB

IapOBOT'0 CErMEHTA, IIAPOBOT0
ceKTopa
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[lonoGHbIE TENa B IPOCTPAHCTBE.
CooTHomIEHUS MEXTY TIOMIAASIMH
MOBEPXHOCTEH, 00beMaMu MOJOOHBIX
Tel

Pematsb cTepeoMeTpuyecKue 3a/1a4u,
CBSI3aHHBIE C 00BEMOM IIIapa

U TUIOIAIbIO CEepHI.
MoaeaupoBaTh peajibHbIEC CUTYaIUN
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJICIN

C UCIIOJIb30BaHUEM IT'€OMETPHUUECKUX
TTOHSITUM.

AKTYyaJIu3upoBaTh (HhaKThl © METOJIBI
MJIAaHUMETPUHU, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

Pemathb cTepeoMeTprUieCKUE 3a1a4H,
CBSI3aHHBIE C COOTHOIIIEHHEM 00bEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTBE.

MopeaupoBaTh peasibHbIE CUTYaIlUU
Ha SI3bIKE T€OMETPHUU, UCCIIEIOBAThH
MOCTPOCHHBIE MOJIEIH

C UCIIOJIb30BAaHMEM F'€OMETPUUECKUX
TTOHSATHI

BexkTopbl 1 KOOpAUHATHI
B IPOCTPAHCTBE

10

BekTop Ha miockocTu

u B ipoctpaHcTBe. CloKeHue

Y BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha ynciio. Paznoxenune
BEKTOpA MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. [Ipasuiio

AKTYaJIu3upoBaTh (HaKThl © METOJIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJINTH aHAJIOTHUHU.
OmnepupoBathb NOHSITHEM BEKTOP

B IIPOCTPAHCTRBE.

@opMyTHpPOBATH ITPABUIIO
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napajuieaenuneaa.

Pemenue 3amay, cCBI3aHHBIX

C IPUMEHEHUEM IIPaBUII JCUCTBUAN

C BEKTOpaMH.

[IpsamoyronbHas cucTeMa KOOpJAUHAT
B npoctpancTBe. KoopanHatel
BekTOpa. [Ipocrenmue 3anaun

B KOOpJIMHATAX. YTOJ MEXIY
BekTOpamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Brruncienue yrioB Mex1y NpsiMbIMU
Y TJTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELIEHUHA T€OMETPUYECKUX 3a/1a4

napajuiesenunea npy CiI0KEeHUN
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyarb OCHOBHBIE CBOMCTBA ATUX
omnepanui.

J{aBaTh onpeiesieHUe NPSIMOYTOJIbHOM
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTRE.
Boipa3uth KOOpIMHATHI BEKTOpa
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAMTE, HCII0JIB30BATH POpMYyTy
JUTMHBI BEKTOPA U PACCTOSTHUSI MEXKY
TOYKAMH.

BripaxaTth CKasIpHOE TPOU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATSHIL,
BBIYUCIIATD YTOJI MEXKAY IBYMS
BEKTOPaMH, ABYMs MPSIMBIMH.
HaxoauTh yroy Mexay npsiMou

Y TUIOCKOCTBIO, YTOJI MEKY IBYyMS
IJIOCKOCTSIMUA aHAJUTUYECKUMU
METOJaMH.

BrIBOAUTE, HCIIOJIB30BATH (pOPMYTY
paccTOSIHUA OT TOYKH J10 INIOCKOCTH

[loBTOpEHUE, 00001IeHHE
W CUCTEMATU3AIUS 3HAHWI

OcHoBHBIE GUTYPHI, HAKTHI, TEOPEMBI
Kypca IUIaHUMETpUH. 3aauu
TUTAHUMETPUU U METOJIBI UX

Pemats npocreitmue 3anadn
Ha HaXOXJICHHE JIJTNH U yTJIOB
B TEOMETPUIECKUX PUTYpax,
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pEeILIeHHUS.

OcHoBHbIE QUTYPBI, HAKTHI, TEOPEMBI
Kypca CTEPEOMETPHUHU. 3a1aun
CTEPEOMETPUH U METObI UX PELICHHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CUHYCOB 1 KOCHYCOB.
HaxoauTs 110111a/1b MHOTOYTOJIbHUKA,
Kpyra.

Pacno3naBath noo0HbIE HUTYPHI,
HaXOJUTh OTHOIICHUS JJINH

U IIOIIAACH.

Hcnonb3oBaTh NIpH pelICHUN
CTEepEOMETPUUECKUX 33124

(baKTbl ¥ METO/IbI TNIAHUMETPUU

OBUIEE KOJIMYECTBO
JACOB I1O
[TPOTPAMME
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10 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN(POBbHIE)
KoHTpo/bHbI IIpakTH4eckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 DAMBIC H TIIOCKOCTI B TPOCTPAHCTBE . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MpAMBIX I 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEH
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHoOrorpaHHUKu 11 1 https://m.edsoo.ru/XPW9U5SFB2
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edso0.ru/010FX2SJB
https://m.edsoo.ru/LIAAMHO3
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
https://m.edsoo.ru/HYOWQL5K
1 Tena Bpaiienus 12 0
2 OO0BEMEI TEN 5 1 https://m.edsoo.ru/BOYORVIYC9
B
3 CKTOPBI H KOODIMHATEL B 10 1 https://m.edsoo.ru/ANCLAGOMF
MPOCTPAHCTBE
[ToBTOpenue, 06o0IICHNE,
4 N 7 1 https://m.edsoo.ru/DORV3P725
cucreMaTtni3anuda 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTuyecku
e paboThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

CrapToBbIil KOHTPOJIb

OCHOBHBIE TTOHSATHS
CTEPEOMETPUH: TOUKA, TIPsIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IJIOCKOCTEH, MapajuieIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTusa: nepecekaronecs
TIJIOCKOCTH, TIEPECEKAIOITHUECS
psiMast ¥ INIOCKOCTh

https://m.edso0.ru/NR6VJYCGK

IlonsTHs: MEPCCCKAOIUCCA
IIJIIOCKOCTH, IEPECEKAIOIMIUECA
IpsAMas U IJIOCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOI'OI'paHHUKaMHU,
I/1306pa)KeHI/IC MHOT'OI'PaHHHUKOB
Ha pUCYHKAX, Ha IIPOCKIUOHHBIX
JepTeiKax

https://m.edsoo.ru/KMUQPILLO

HavanbsHbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
moenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbsHbie cBenenus o kyoe u

https://m.edsoo.ru/AIMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOT'OTPaHHUKOB

ITousarre 06 aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

IlousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

ITouaTtue 06 akCHOMaTUYECKOM
MTOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

https://m.edsoo.ru/13A98J679

11

Bzanmuoe PacCIioJIOKECHHNE
IIPsAMBIX B IIPOCTPAHCTBE!
NEPECCKAIHNECH, TapalJICIIbHBIC
1 CKPCINMBAIOIIUECH ITPSAMBIC

https://m.edsoo.ru/lUIW8KR5Q

12

[TapamienbHOCTh NPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:
napajuieJbHbIE IPSIMbIC B
MIPOCTPAHCTBE; MAPaJIICIbHOCTh
TPEX MPSIMBIX

https://m.edso0.ru/CS9VLQLH6

13

[TapamienbHOCTb IPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
[TapamienbHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/P0O5J6D23U
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U

VYTIuIBl ¢ COHANPAaBICHHBIMU

14 https://m.edsoo.ru/LLIAVHVBW
CTOPOHAMH

15 Y/TOII ME3LY IPAMBIMH B https://m.eds00.ru/KGIMBOEUK
MIPOCTPAHCTBE

16 Yol MEY MPAMBIMH B https://m.eds00.ru/24L VWHIV8
MIPOCTPAHCTBE

17 HapaesbHoCTs mocKkocTei: https://m.edso00.ru/BUSTQIHZT
MapaJuIeNIbHBIC MIIOCKOCTH

18 Crojictsa HapaILIICIBHbIX https://m.edso00.ru/OKQQK2ABA
TJIOCKOCTEH
[Ipocretimue MpocTpaHCTBCHHBIE

19 (burypsl Ha IIOCKOCTHU: TETPAP, https://m.edsoo.ru/MRT13XP79
KyO, mapaJuienenumnes

20 [Toctpoenue ceuenuit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenumii https://m.edso0.ru/20GC3ZP9P
KonTtponsHas padoTa o teme

22 Hpsmeie u nockocTH B https://m.edsoo.ru/Bl1405QJEB
npocTpaHcTse. [lapaniensHOCTbh
MPSAMBIX U IIOCKOCTEH"
[TeprieHAMKYISAPHOCTD MPSIMOU 1

23 TJIOCKOCTH: TIEPIICHANKY/ISIPHBIC https://m.edsoo.ru/RN45YBO8R
MPSIMBIE B IPOCTPAHCTBE

24 Hpsmere napaniensHeie u https://m.edsoo.ru/32MXRZDDL
MEPIICHAUKYIISIPHBIE K TIOCKOCTH

25 Hpsmere napanienbHeIe u https://m.edsoo.ru/JPUOTOI3N
MIEPIICHAUKYIISIPHBIE K TIOCKOCTH

26 HpmHi"‘ TEPIHCHAMKYIAPHOCTH https://m.edsoo.ru/DC41W6K14
MPSIMOM M TJIOCKOCTH

27 Hpushak neprenuKysprocTH https://m.edsoo.ru/HD3D63S5P

HpﬂMOfI " IIIIOCKOCTH

41


https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsimoit
MEPIICHANKYISIPHOM TJIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
MEPIEHANKYISIPHOMN TIIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsimoit
MEPICHANKYISIPHOM TJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnieHauKyIsip ¥ HAKJIOHHBIE:
paccTositHue OT TOYKHU JI0
IIJIOCKOCTH, PACCTOSTHUE OT
NPSAMOM 0 IIIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTositHue OT TOYKHU JI0
IIJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 70 IIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[TepnienquKyIsip ¥ HAKIIOHHBIE:
paccTosiHuEe OT TOYKH 0
MIJIOCKOCTH, PaCCTOSTHUE OT
MPSAMOM J0 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYTIibl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOH U MIIOCKOCTBIO

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHbIi yroJ, JTUHENUHBII
yroJl ABYTPAHHOTO yIJia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHbIN yroJi, TUHEHHBII
yroJ1 IBYTPaHHOIO yriia

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHMKyISIpHOCTH
MJIOCKOCTEM: TPU3HAK
MEePIEHIUKYISIPHOCTU BYX
MI0CKOCTEM

https://m.edsoo.ru/YRQDSM9NH

42


https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH

39

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHUKyYIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edso00.ru/TS8OAINH2

41

Teopema o Tpéx
IEPIEHINKYIIApax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
IEPIEHINKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
IEPIEHINKYIIApax

https://m.edso00.ru/OWG81WDV3

44

KonTtponsHas padoTa o remam
"TlepnieHAUKYIIPHOCTD TPSAMBIX U
mrockocter" u "Yrael Mexay
MPSAMBIMU U TJIOCKOCTIMU"

https://m.edsoo.ru/VOXABPOPB

45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTOTPAaHHUKA, BBIITYKJIbIC U
HEBBINYKJIbIE MHOTOT'PaHHUKU;
pa3BEépTKa MHOTOTPAaHHHKA

https://m.edsoo.ru/L5FTEZ8QX

46

HpI/ISMaZ N-yroabHas npu3sMma,
I'paHHd U OCHOBAHMA IIPU3MBI;
IpsMas 1 HAKJIOHHAA IIPU3MBbI;
OOKOBas U ITOJIHAS IMOBCPXHOCTDH
IIPU3MBbI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenurnen,
MIPSAAMOYTOJIbHBIN
NapajuleJIeuIe] U €ro CBONCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Mupamupaa: N-yroapHas

https://m.edso0.ru/1TOFX00PA

43


https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

UpaMua, TPAaHU U OCHOBAaHUE
nUpaMuIbl; OOKOBAS U TOJIHAS
MOBEPXHOCTH TUPAMU/IBI;
MpaBUIIbHAS U yCCUEHHAS
nupaMuaa

49

[IpaBHIIbHBIE MHOTOI'PAHHUKMU:
IIOHATHUC IMTPABUIIBHOI'O
MHOT'OrpaHHUKa; IMpaBHUJIbHAA
npu3Ma 1 nnpaByuJibHadg nupamMuaa,
IIpaBUIIbHAS TPEYTOJIbHAS
MMAPaMHUJIA ¥ TIPABUIIBHBIN
TeTpa’ip; Kyo

https://m.edsoo.ru/LWNGFZTWE

50

[IpencraBnenue o MpaBUIbHBIX
MHOI‘OI‘paHHI/IKaXZ OKTaBJIp,
JIOJICKAdIp M UKOCAdIP.

https://m.edso00.ru/06SH02I1DD

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,
MPSAMOM, TIIOCKOCTU. DIIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroOHaJH, yIJibl

https://m.edsoo.ru/EUP4MN760

53

[Tnomanps 60KOBOM MOBEPXHOCTH
W TIOJTHOM MOBEPXHOCTH MPSIMOM
MIPU3MBI, TUIOLIAb OCHOBAHMIA,
TeopeMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOM IIPU3MBI

https://m.edso00.ru/SQY9XSIL6

54

[Tnomaas 60KOBOI MOBEPXHOCTH
U IOBEPXHOCTH IPAaBUIILHOU
NMpaMHJIbl, TEOpEMa O IJIoLaan
OOKOBO TOBEPXHOCTHU

https://m.edsoo.ru/R22FHBG60

44


https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

YCEYEHHOM IMUPAMMJIbI

KonTtposnsHas paboTa o teme

https://m.edsoo.ru/VHYNJOMQ

o5 "MHororpaHHuku" 1 D
56 [onsitue 06 06BEMeE 1 https://m.edso0.ru/GM1LC394G
o7 O06bEM TUpamMuIbl 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM TUpaMHUJTBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TTHpaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 OO0BEM TTHpaMHUTBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OOBEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 FOHTPOHBHM paora o Tel},de 1 https://m.eds00.ru/23S50180N
OO0BEMBI MHOTOTPAaHHHUKOB
[ToBTOpEHue, 06001meHNE
65 CHCTEMATHIAIIA SHAHIH. 1 https://m.eds00.ru/KXTOCIOJG
[ToctpoeHune ceueHuii B
MHOTOT'PaHHUKE
[ToBTOpEeHME, 0600IIEHNE
cUcTeMaTH3aIlHs 3HAHUM.
BrrunciieHue paccTosaHUI: MEX Y
66 JBYMSI TOYKaMHU, OT TOYKH JIO 1 https://m.edsoo.ru/HKP613JUC
MPSIMO¥, OT TOYKH JIO TIOCKOCTH,
MEX]Ty CKPEIIUBAOIIIUMUCS
MPSIMBIMH
67 Hrtoropas koHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/KB3EKOAU
[ToBTOpenue, o6oOIIEeHNE
68 CHCTCMATHSAHA SHAHIH. 1 https://m.edsoo.ru/X7CJU5LO0

Boruncnenue yrios: Mexny
CKPEUIMBAIOIUMUCS NPSIMBIMHU,

45


https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
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https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

MEKy NIPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTuyecku
e paboThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: meHTp, paauyc,
JMaMeTp; TUTOIIA b
MTOBEPXHOCTHU chephl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacrnionoxenue
chepsl U MIOCKOCTH;
KacaTeJbHast III0CKOCTh K
cdepe; miaomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mrockocT. CedeHus mapa

https://m.edsoo0.ru/QDCF8UGXE

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyromue MUIHHIPUICCKON
MOBEPXHOCTH, OCh

[IAHIPUIECKOH MOBEPXHOCTH

https://m.edso0.ru/8516BBEO7

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 0O0Opa3yromas u
OCb; IJIOIIab OOKOBOM U
TMIOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300paxkenue nunuHapa Ha
IockocTu. PazBépTka
uunuHapa. CedeHus MUIMHIpa
(TIIOCKOCTBIO, MapalIeNIbHOM
WJIY IEPIEHANKYISAPHON OcH
HWJIHH]IPA)

https://m.edsoo.ru/OYMSPW10Z

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU
MOBEPXHOCTH, OCh M BEPITUHA
KOHUYECKOM MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

47


https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue u BepIvHa,
oOpa3ymolinas 1 0Ch; IJIOMAIb
OOKOBOH W IMOJTHOH
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHBI KOHYC:
00pa3yoIue 1 BbICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

https://m.edso0.ru/80VNITU20

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHYyca (IJIOCKOCTBIO,
MapayieIbHOM OCHOBAHUIO, U
IJTOCKOCTBIO, MPOXOASIIEH
yepe3 BEpUINHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomMOunarus ten BpaiieHus u
MHOT'OIPaHHUKOB

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

12

MHoOrorpaHHuK, OMMMCaHHbBIN
okoJ1o cepsr; chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK WJIN
B TE€JIO BpallleHUs

https://m.edsoo.ru/RMYY1STLP

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

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

14

O0BEM IMHAPA, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

O6bEM 1mapa u mIomaas cepsl

https://m.edsoo0.ru/G7TAYCMOTT

16

ITonoOHbIe TENA B
npocTtpancTBe. COOTHOIICHUS
MEX]Ty TUTOINAISIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOJOOHBIX TE

https://m.edsoo.ru/4ANO4FYUUX

17

KoHnTponsHas pabota o Temam
"Tena Bparenus" u "OO0beMbl

n

TCII

https://m.edsoo.ru/KCOMHJISWW
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https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW

18

Bekrtop Ha II10CcKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHHE U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHME BEKTOPA HA YUCIIO

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

21

Pasnoxxenne BexkTopa 1o Tpém
HCKOMILIaHAPHBIM BCKTOPaM.
[IpaBuiio napamenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amad, CBA3aHHBIX C
IIPUMEHEHHUEM NPAaBUII JEHCTBUAN
C BEKTOpaMH

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN
METO/I TIPU PEIICHUHN
TEOMETPUUECKHX 3aJ1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpsimoyronsHas cuctema
KOOpPJUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreitmme 3amauu B
KOOpJMHATaxX

https://m.edsoo.ru/X9TSDNSQ3

25

Yroa Mexy BEKTOpaMH.
CkansipHO€ Mpou3BeIeHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCD

(0]

26

Boruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMHU

https://m.edsoo.ru/EGRV3NF84

27

KouTtponbHas paborta no teme
"BekTopbl U KOOPJIMHATHI B
npocrpasnctae"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEHue, 0600ImEeHNE U
CHCTeMaTH3allys 3HAHUH.
OcHoBHBIE (UTYpHI, DaKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

https://m.edso0.ru/16ASE1TYU
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
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https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEHue, 0600IICHNE U
cucTeMaTu3anus 3HaHUH.
OcHoBHBIE (HUTYPHI, PAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.
3a/1a4¥ IIIAHUMETPHUH U METOIBI
WX PEIICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.
3ajauun MIaHUMETPUU U METOIbI
WX PeIIeHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEeHuE, 0600IICHNE 1
CHCTEeMaTH3aI1s 3HAaHUH.
OcHoBHbI€ (HUTYpHI, PAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

https://m.edsoo0.ru/ZY6BYLY7W

33

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/VP8CX0OC4C

34

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTU3alys 3HaHUH

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

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

7

['eomeTpus

7.1

OHGpHpOBaTB IMOHATUAMMU. TOYKA, IIPpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX IIPHU PEIICHUH
r€OMETPUUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATUSMH: MApPAJJICNIBHOCTh W MEPHEHAUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN

1.4

Knaccuduimposats B3auMHOE pacrojoKeHHe MPSMbIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSIMH: JBYIPAHHBIN Yroj, TpaHU JBYIPAHHOIO YIJa,
peOpo ABYTpaHHOIO yriia, JUHEWHBIH Yro JBYIPaHHOIO yIJia, IpajycHas
Mepa ABYTPaHHOIO yria

7.6

OnepupoBaTh MOHSATHSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIBIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, MPAaBUIbHBIH MHOTOTPAaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHUKOB (TIHpamuua, MpU3Ma,
MPSIMOYTOJIBHBIN MMapajuiesienuIie1, Kyo)

7.8

Knaccupummpoare  MHOTOTpaHHUKHM, BbIOMpas ~ OCHOBaHUSA IS
KkIaccu@ukanuy  (BBINYKJIbIE UM HEBBINYKJIBIE  MHOTOTPAaHHHKH,
IpaBWJIbHbIE MHOTOTPAHHUKH, TMPSMbIEe W  HAKJIOHHBIE  IPHU3MBL,
napasuiesenune ibl)

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CCeKyliasa IIJIOCKOCTD, CCUCHUC
MHOT'OI'PAHHUKOB

7.10

OOBACHATE IIPpUHOUIIBI IMOCTPOCHUMA ceueHH I MHOTOI'PAaHHHKOB,
HCII0JIb3Yysd METO CJICHOB

7.11

Ctpouthb cedeHUss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemarte 3amaun Ha HaXO0XKJACHHUE TCOMCTPUYICCKHUX BCIIMYUH IIO O6p83H8.M
WJIn ajJlropurMam, IMIPUMCEHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOABI IIpU
pemiCeHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aJa4 Ha  BBIYHUCJICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO
IIJIOCKOCTH, MCXKAY CKPCITUBAIOMIUMUCH IPAMBIMU

7.13

Pemate 3amaum Ha HaxXOXXACHHE TCOMETPUUCCKUX BCJIIMYHUH I10 o6pa3uaM
HUin ajaropurmMam, IMPUMCEHAA H3BCCTHBIC AHAJIUTHYCCKUC MCTOABI IIPpU
PCHICHHUU CTAHAAPTHBIX MATCMATUUCCKUX 3aJa4 Ha BBIYHUCICHHUC YTJIOB
MCKAY CKPCIIUBAOIIMMUCA HPAMBIMU, MCKIAY HpHMOﬁ 1 IIJIIOCKOCTBIO,
MCKY IIIOCKOCTSAMM, NIBYI'PDAHHBIX YI'JIOB




Boeruncnate 00BEMBI W TUIOMIAMM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupaMuIa) ¢ TPUMEHEHUEM (OPMYI, BBIYUCISATh COOTHOIICHUS

7.14 . .
MEXIY TUTOIIAIIMHU MOBEPXHOCTEH, o0béMamMu 0 T00HBIX
MHOTOTPAaHHUKOB
715 OnepupoBaTh TOHATHUSMHU: CHMMETPHUS B IMPOCTPAHCTBE, ILIEHTP, OCh U
' TUTIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPBI
W3BnekaTh, mpeoOpa3oBBIBATE W WHTEPIPETHPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIYpax, IpPEICTaBICHHYI0 Ha
yepTekax U PUCYHKaX
[MpumensaTh reoMerpuueckue (GakThl JJIST PEHICHUS CTEPEOMETPHUYCCKHUX
7.17 3a7a4, MPEANoararoluX HECKOJbKO IIAaroB pEIICHMS, €CIIH YCIOBHS
MIPUMEHCHMSI 33JIaHBI B SIBHOU (hopMe
718 [Ipumenars mnpocTelre NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITMOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUUICCKUX 3319
719 [TpuBOUTE TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U
' KM3HU, PACIIO3HABATH MPOSIBICHIE 3aKOHOB '€OMETPHH B HCKYCCTBE
[TpuMeHSTH TOJTydeHHBIC 3HAHUS HA MPAKTHKE: aHATM3UPOBATh pealbHbIC
CUTyalldd W TPUMCHATH HW3YYCHHBIC TIOHATHS B TMpoIlecce IOMCKa
peleHusl MaTeMaTHIeCKH CPOPMYITMPOBAHHON MTPOOIEMBI, MOAETHPOBATH
7.20 peanbHBIE CHTYallMd Ha SI3bIKE TEOMETPUH, HCCIEI0BATh TOCTPOCHHBIC
MOJIETH C WCIIOJIb30BAaHUEM TE€OMETPHUECKHUX TOHATHH W TEOpeM,
anmapara anreOpbl, pemarb MpakTHYEeCKUe 3aJaud, CBSI3aHHbIE C
HaX0XJICHUEM I'€OMETPUUYECKUX BEJTMUHH
11 KUIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
posep 00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: IMIMHIPUYECKAs TIOBEPXHOCTh, 00pa3yroue
6.1 WIMHIPUYECKON TOBEPXHOCTH, LUIUHAP, KOHUYECKAs MOBEPXHOCTb,
' oOpa3ymliue KOHHYECKOHW TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrioznaBatk Tena BpameHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYSHHS T BpallleHus
6.4 KnaccugunmpoBaTh B3aMMHOE pacioiokeHne cepbl U MIIOCKOCTH
OnepupoBaTh TOHSITUSIMHU: IIAPOBONM CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTa, LIApOBOIl €O, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
I1aPOBOTO CJI0s, IIAPOBON CEKTOP
6.6 Boruncnate 00BEMBI M TUIOIIATM TOBEPXHOCTEH TEN BpalleHHUs,
' T€OMETPHYECKUX TeJl C MPUMEHEHHEeM (popmyI
OnepupoBaTh MOHSATUSIMH: MHOTOTPAaHHHK, BIMCAaHHBIA B cdepy U
6.7 OTIMCAHHBIN OKOJIO cdephl, cdepa, BIUCaHHAS B MHOTOTPAHHUK WJIH TEJIO

BpalllCHUA




6.8

BbIUKCIIATE  COOTHOIICHUS MEXAY IUIOIMIAASIMHA TIOBEPXHOCTEH W
00BEMaMHU IO JOOHBIX TENT

6.9

N3o6paxxaTs n3ydaemble QUTYpPHl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI
BpalICHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, HpeICTaBICHHYI Ha
YEpTE)KaAX U PUCYHKAX

6.12

[IpumensaTs reomerpuueckue (GakThl A PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAralIUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUSA
MIPUMEHEHMSI 3a/1aHbl B sIBHOU (hopMme

6.13

OnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHSITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BBIYUTAHUA BGKTOpOB )41
YMHO)KGHI/ISI BeKTOpa Ha YHuCIIO, O6”[)$[CH$ITI), KaKuMHu CBOfICTBZlMI/I OHHA
oOmamaroT

6.15

[IpuMeHsTh NpaBUJIO NapajuieIenuneia Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMH, CKAIPHOE IPOM3BEIECHHE BEKTOPOB,
KOJIJIMHEApHbIE€ U KOMILIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB U NMPOU3BEACHHE BEKTOpa Ha YHCIO, YroJ
MEXAYy BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE, paCKiIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate HpOCTGﬁHIHC reOMETpUYCCKUE 3aJadd Ha IPUMCHCHHUC
BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

Pemate 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMAaTHYCCKUX OTHONIICHUM H
HaxX0XIACHUEC I'COMCTPUYCCKUX BCIUYHUH I10 06pasuaM Wi aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCETObI IIpu PEUICHUA CTaHAAPTHBIX
MAaTEMATHUYCCKUX 3aaa4

6.21

[IpumeHsTh mpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL INPpUMEPBLI MAaTCMATHUUCCKUX 3aKOHOMepHOCT€I7I B IIpUPOAC U
JKHU3HH, paCIIO3HABATh IIPOSBJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

[IpuMeHsATh, mMONyyeHHBIE 3HAHMS Ha NPAKTUKE: aHAJIU3UPOBAThH
pEallbHbIE CUTyallUH W IPUMEHATh W3YUYCHHBIE IOHATHUSA B IIPOLECCE
MOMUCKAa pelIeHUs] MaTeMaTH4ecku CHOpMyIHMpOBaHHON MpoOIEeMBI,
MOJIETIMPOBATh PEAJIHBIE CUTYallMM Ha S3BIKE N€OMETPHUH, MCCIEN0BATH
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM I'€OMETPUUECKHUX MOHATHH U
TeopeM, amnmapara anreOpbl, perars MpakKTUYECKUe 3a/1a41, CBSI3aHHbIE C
HaXO0JIEHUEM T'€OMETPUUYECKUX BEJTUYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATHSA CTepeoMeTpuu. Touka, MpsiMas, IMJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCHOMAaTHUYECKOM  IOCTPOCHHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosiokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBaromecss mnpsMble. [lapaienbHOCT MNpsSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeIbHbIE TPSAMBIE B  MPOCTPAHCTBE,
MapaJIEIBbHOCTh TPEX MPSIMBIX, MNAPALICTBHOCTh NPSAMOW M IIJIOCKOCTH. YTJIbI C
COHAINpPABJICHHBIMH CTOPOHAMH, VYroJl MEXIY TMpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEN: MapajuiesibHbIe TIJIOCKOCTH, CBOMCTBA MapalieIbHbIX
mrockocTeit. [IpocTeiimue mpocTpaHCTBEHHBIE (DUTYpHI Ha TIJIOCKOCTH: TETpadp,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnun

7.3

[lepneHuKyNApHOCTh MPSMON M IUIOCKOCTHU: TEPHEHAUKYISIPHBIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U NEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O IPSIMO MepHeHANKYISIPHOM
IUIOCKOCTU. YTJbl B IPOCTPAHCTBE: Yrojl MeEXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJl, JUHEWHBIA Yros JaByrpaHHoro yria. IleprneHaukyisip u
HaKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IUJIOCKOCTH, PAcCCTOSHUE OT MPSMOU [0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA IJIOCKOCTh. llepneHauKyIsipHOCTh TUIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OTI'pAHHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'paHHUKH, pazBépTKa MHOTOI'paHHUKaA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPU3MBI, IPAMAsAd U HAKIIOHHAA IIPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI napaJijieJICIIUIIC A
U €ro CBOMCTBA. HI/IpaMI/IIIaI N-yrojbHas NMApaMuaa, TpaHu 1 OCHOBAaHUC IMMPAMUJIbI,
OOKOBast M IOJIHAS MOBCPXHOCTH MUPAMHU/BLI, IPpaBUJIbHAA W yCC‘-IéHHa}I nupamujaa.

ONEeMEHTHI npu3Mbl U MHUPAMUBI. HpaBI/IJ'ILHLIe MHOT'OTpaHHUKH: TIOHATHUC




MIPAaBUJIBHOTO MHOIOTPAaHHUKA, IPAaBWIbHAs IIPU3Ma M IPaBWIbHAS IUPAMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS MUPaMUa M MPaBUIBHBINA TeTpasdap, KyO. [IpeacraBienne
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJeKa’ap U ukocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MIPSIMOIA,
IJIOCKOCTH. DJNIEMEHThl CHMMETPUU B MTUPAMHJIAX, MapajuIeNICIIUIe1aX, MPAaBUIbHbIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilinomans
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3mbl. [lnomans 6okoBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHABI, TEOpeMa O IUIOUIAAH

yceu€HHol nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOUIEHUS MEKY MIOMIAASIMH IIOBEPXHOCTEM,

00BEMaMHU TI0JTOOHBIX TET

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpust

6.1

LII/IJ'II/IHI[pI/ILIeCKaﬂ IMOBCPXHOCTD, 06pa3y101une HHHHHHqueCKOﬁ MMOBCPXHOCTU, OCb
HI/IJII/IH,I[pH‘{eCKOfI IMOBCPXHOCTH. I_II/IJ'II/IH,Z[pZ OCHOBaHMS M OOKOBas IOBEPXHOCTD,

oOpa3yrolias 1 oCb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTb, 00pa3yroliue KOHUYECKOU MOBEPXHOCTH, OCh M BEPIIUHA
KOHUYeCKOoi mnmoBepxHocTU. KoHyc: ocHOBaHHME W BeplIMHa, oOpa3yolas U OcCh,
Iomaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, MIOMAAb MOBEpXHOCTU cdepbl. B3aumHoe

PACIIOJIOKCHHUEC C(bepbl H IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IjIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TINIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOTPAHHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(l)epLI, C(bepa, BIIMCAHHAasA B MHOTOTPAaHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tousitne 06 oO0béme. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME

IpsAMOYT'OJIBHOTO MapaJlICIICIHUIICAa U CIICACTBUS U3 Heé. O0BEM HUJIMHApPA, KOHYCA.




O06BEM mapa u momaas cheps

[TogoGHble Tema B mpocTpaHcTBE. COOTHONICHHS  MEKIY — IUIOMIAJSMHU

o1 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenus mwimHapa (MapauiebHO M TEPIEHIUKYISIPHO OCH), CEUEHHS KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOSIILEE YePE3 BEPILNHY), CEUECHUS 11apa
Bexrop Ha muockoctu u B mnpocrpaHcTBe. Cll0KEHME U BbIUUTAHUE BEKTOPOB.
6.9 YMHO)X€eHHEe BeKTOopa Ha uncio. PasnoxkeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekropaMm. IIpaBuno mapamnenenunena. Pemenuwe 3amad,  CBA3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YToa Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenne YIJI0B MEXKAY NPpAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUHA F€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHHUS
NpoBepPseMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHUsI o0pa3zoBaHusi

Brnagenne MeromaMu JOKa3aTeNbCTB, aJlrOPUTMAMU pEIICHHS 3a/1ad;
yMeHHE (QOpMYIMPOBATH U ONEPUPOBATh MOHATUSMU: OIPEIEIICHUE,
aKCHOMa, Teopema, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMeHUE GOpMYIUpPOBATH
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPHUMEPHI U
KOHTPpHOPUMEPLI, HCIOJIB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHAYKIUH,
IIpOBOAUTH J0Ka3aTCJIbHBIC pacCy XK ICHHUA npu PEIICHUHN 3aaad,
1 OLICHUBATh  JIOTMYECKYIO  MPABWIBHOCTh  PACCYXKICHUM;  YMEHHE
OIICpUPOBATH TMOHATHAMHU: MHOKCCTBO, IOJIMHOXCECTBO, OII€pallMl Hal
MHO>XXECTBaAMHU, YMCHHC HUCIIOJIB30BAaTh TeopeTHKO-MHO)KCCTBeHHBIﬁ
arrmapar ajsd OoIMMcCaHusd pPCajlbHbBIX MPOUCCCOB U SIBIICHUH U IIpu PCIICHUN
3aja4, B TOM 4HCI€ U3 JAPYruxX Yy4eOHbIX NPEeIMETOB; YMEHHE
OTIEPUPOBATh MOHATHSAMU: Tpad, CBA3HBIA Tpad, mepeBo, muki, rpad Ha
TUIOCKOCTH; yMEHHE 3a/JaBaTh M ONHUCHIBATh rpadbl pa3TUdHBIMU
crioco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3a1a4

YMeHue omnepupoBaTh MOHATUAMHU: HATYypalbHOE YHUCIO, LENOE YHCIIO,
CTEIEHb C LIEJIbIM TI0Ka3aTesIeM, KOpEeHb HaTypaJbHOU CTENEHH, CTEIIEHb C
palnMoHaIbHBIM TI0OKa3aTeNIeM, CTENEHb ¢ ACHCTBUTEIbHBIM IOKA3aTelIeM,
jgorapupmM 4YMcia, CUHYC, KOCMHYC M TAaHI€HC INPOU3BOJBHOTO 4YHCIA,
OCTaTOK IO MOJYJIO, PalMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOECTBA HATypPaJIbHBIX, LEJbIX, PALMOHAIbHBIX, JEHCTBUTEIbHBIX
qucel, YMEHHE MHCI0JIb30BaTh IPU3HAKU JAEIMMOCTH, HAaUMEHbLIMHA
oOmuii genuTenb 1 HauMeHbllee odlee KpaTHoe, anroput™ EBkinuaa npu
pelleHNH 3aJjay; 3HAKOMCTBO C pa3INYHbIMM NO3ULIUOHHBIMU CHUCTEMaMU
CUMCIIEHUS;  YMEHUE  BBIIOJHATH  BBIYMCICHHE  3HAYCHUH U
npeoOpa3oBaHusl  BBIPAKEHUH CO  CTEHNEHsSMH M Jorapudmamu,
2 npeoOpa3oBaHuss  JpOOHO-pallMOHATBHBIX  BBIPAKEHWH;  yMEHHE
ONEpHpPOBATh  MOHATUSAMM:  IOCIEIOBATEIbHOCTb,  apH(pMeTHUecKas
nporpeccusi, reoMeTpudeckas mporpeccusi, OECKOHEYHO YyObIBarolas
reoMeTpuyecKasi Mporpeccus; yMeHHe 3ajaBaTh IOCIEJOBATEIbHOCTH, B
TOM 4YHCJIE€ C TOMOUIbI0 PEKYPPEHTHBIX (OPMYI; yMEHHE ONEepUpOBaTh
HNOHATUSMH: KOMIUIEKCHOE YMCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJIy/lb U apryMEHT KOMILJIEKCHOTO 4YHuclia, (hopMa 3amucu KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TpPUTOHOMETpUYecKass U aiureOpandeckas);
yMETh MPOU3BOANUTH apH(MeTHUecKue JeHCTBUS € KOMIUIEKCHBIMU
YHUCJIaMU; TPUBOAWUTH IPHUMEPHI MCIOJIb30BaHUS KOMIUIEKCHBIX YHCET;
OTIEpUPOBATh MOHATUAMU: MaTpuua 2xX2 u 3x3, onpeaenuTeNlb MaTPULIbI,
TE€OMETPUYECKUI CMBICII OTIPEIEITUTEINS

3 YmMmenue OIICpHUPOBATh IOHATHUAMU: pPAOUOHAIBHBIC, HWPPAIIMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOI‘apI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKHUC




YpaBHCHHMA W HCPABCHCTBA, HX CHUCTCMbI, YMCHHC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKJICCTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIBHOCTH
YpPaBHCHUM, HEPABEHCTB M CUCTEM; YMEHHUE peEllaTb YpaBHEHHS,
HCPABCHCTBA W CHUCTCMBI C IIOMOIIBIO Pa3JIUYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IHapaMETpoOM; MNPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTEMbI AJId PCHICHUA MATCMATUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue omepupoBaTh MOHATHUSAMH: (QYHKOHS, 4YETHOCTH (yHKIUH,
NEePUOMYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
(GYHKIMM, SKCTpEMYM (QYHKIIMH, HauOoOJIblllee U HaUMEHbIIee 3HAUCHUs
(yHKIIMM HAa IPOMEXKYTKE, HEPEephIBHAS (PYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOpas MPOW3BOJHAs (YHKIHH, T€OMETPUUYECKUH U
(¢u3nuecKkuil CMBICII TPOU3BOJHOM, TEepBOOOpa3Hasi, OIpereIEHHbII
WHTErpaji; yMEHHWE HAaXOJIUTh ACHMIITOTHI rpapuka (QyHKIUH; yYMEHUE
BBIYMCIATh  MPOU3BOJAHBIE CYMMBI, IPOU3BEICHHS, YacTHOIO U
KOMITO3ULIMK (YHKUUH, HAXOJAWUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMM; yMEHUE HaXOJWUTh IPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOJIb30BAaTh MPOU3BOJHYIO JUIsl HCCIEAOBaHUS (QYHKIUH,
HaxoJUTh HaWOOJIbIINE W HaMMEHbIIWE 3HaueHus (QYHKIHM; CTPOUTH
rpauky MHOTOYIEHOB C HCIOJIb30BaHHWEM alrapaTa MaTeMaTHYecKOro
aHaJIM3a; NPUMEHSTh MPOU3BOAHYIO JJIsl HAXOXICHHS HAWIy4IIero
pelIeHus] B NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHUX U
(bM3UYecKUX 3a/adax; HaXOJUTh IJIOMATH U O0BEMBI (PUTY C MTOMOIIBIO
UHTErpaja; MPUBOJUTH IMPHUMEPbl MATEMaTHYECKOTO MOJEIHUPOBAHUS C
nmoMo1IbIo quddepeHInanbHbIX YpaBHECHUI

YMeHune omnepupoBaTh TMOHATUAMH: Tpaduk dyHKIMM, oOpaTHas
dbyHKIMS, KOMIO3UIUA (DYHKIWH, JWHEWHas (QyHKOHSA, KBaJpaTHIHAsS
byHKIIHS, parnoHanbHas GbyHKIHA, CTeTICHHAs dbyHKIHA,
TpUTOHOMETpHUYeckre  (QyHKIHMH, OOpaTHBIE  TPUTOHOMETPUYECKHE
GyHKIMHU, TIOKa3aTenbHass W Jiorapudmuueckas (YHKIUU; yMEHHE
CTpouTh TpadUKH M3YyYCHHBIX (DYHKIMIA, BBIMOJIHATH IMPEOOpPA30OBAHUS
rpaduKoB (QPyHKIMA, MCIIOJIB30BaTh I'paUKU ISl U3YUEHHSI IPOIECCOB H
3aBHCUMOCTEH, MPH PEIICHUH 3aJad U3 APYruX Y4eOHBIX MPEIAMETOB H
3aJa4 U3 peajbHON KM3HM, BBIpaXaTh (OPMYITaMU 3aBUCUMOCTH MEKIY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M rpaduku QyHKIMIA I peICHHsI
ypaBHCHMI, HEPAaBEHCTB U 3aJa4y C hapameTpamu; u300pakaTh Ha
KOOPJMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB
U MX CHCTEM

YMeHue pemaTb TEKCTOBBIE 3aJaydl Pa3HbIX THIOB (B TOM 4YMCIE Ha
HPOILIEHTHI, JOJIU M YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIYT, HAJIOTH, 3a/1a4i U3 00JACTU YIpaBJIEHUs JUYHBIMU M CEMEHHBIMU
(uHaHCAMH); COCTABJIATh BBIPAKECHUS, YPABHEHUS, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 33Jaud, HCCIENOBaTh IOJyUEHHOE DEIICHUE U
OILIGHUBATh IMPABJIONOJAO0OHOCTh PE3YAbTATOB; YMEHHE MOJIEIUPOBAThH
peajbHblE CUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTaBISATh BBIPAKEHUS,
YPaBHEHHUs, HEpPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3aJayH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJEINM C MCIOJIB30BAaHMEM ammnapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYCHHBIH pe3ynbTaT




YMeHue onepupoBaTh MOHATUAMU: CpelHee apuPMeTHYecKoe, MeIuaHa,
HauOoJIbIIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, JUCIIEPCHsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIOBOTO HAa0Opa; yMEHHE M3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMAINIO, IPEICTABICHHYIO B Ta0IUIaX, HA AUarpammax, rpapukax,
OTPAKAIOILYI0 CBOKWCTBA PEAIBHBIX IPOLECCOB U SBJICHMI; NPEICTABIATh
UHPOpPMALIMIO € TIOMOINBI0 TaOJIWII W JAMarpamM; HCCIEI0BaTh
CTaTUCTHYECKHE [aHHbIE, B TOM YHCJE C IPUMEHEHHEM rpadudecKkux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; rpapueCcK UCCIEA0BATh COBMECTHbBIE
HAOJMIOJEHUsI C TIOMOULIbI0 JHarpaMM pPAacCeMBaHUsA M JIMHEHHOMN
perpeccun

YMeHne onepupoBaTh NOHATUAMM: CIy4alHBIM OIBIT U CIIy4alHOE
cOOBbITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; yMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpaUUYecCKUX METOJ0B; NPHUMEHATH
(GopMyIbl CIOKEHUST M YMHOXEHHUS BEpOSITHOCTEM, (hopMyly MOJHON
BeposITHOCTH, popmyny bepnynnun, komOnHaTopHbIE (HAaKTHl U POPMYIIBL;
OIICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepHUpOBaTh
MOHATUSMM: CiIy4aiiHas BeJIMYMHA, pAaclpesesieHHe BepOsSTHOCTEH,
MaTeMaTH4ecKoe OXUJAaHWEe, AWUCIEpPCUs U CTaHJIApPTHOE OTKJIOHEHHE
CllydallHOM BEJIMYMHBL, (QYHKIUU paclpeiesieHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEJIbHOTO MW HOPMAJIBHOIO  PpacHpeesIeHAN;
YMEHHME HCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX pacHpelesieHud A
pelieHus 3ajay; 3HAKOMCTBO C TOHATUSIMU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOUYHBIX MCCIEJOBAHUN; yMEHHE MPUBOIUTH IMPUMEPHI
IIPOSIBJICHUS 3aKOHAa OOJIBIIMX YHUCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIECPUPOBATH MOHATHSAMH: COYECTAHHE, NIEPECTAHOBKA,
YUCJIO COYETaHWH, YHUCIO TEepPecTaHOBOK; OwmHOM HploTOHA; ymeHHe
MPUMEHATh KOMOUHATOPHBIE (PAKTHI U PACCYXKAEHUS Ul peIIeHUs 3a7ay;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTAaBJIATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJYYCHHBIN PE3yIbTaT

YMeHue omnepupoBaTh HOHATUSAMU: TOYKA, IMpsiMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yria, IUIOCKUHA  Yrod,
JNBYTPaHHBIA Yroj, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIUECS IMPSMBIE,
NapajuieTbHOCTh U MEPIEeHIUKYISIPHOCTh HPSIMBIX M IJIOCKOCTEH, yrol
MEXAy HPSIMBIMHU, YroJl MEXKIY MPsIMOM M IUIOCKOCTBIO, Yrojl MEXKIy
IUIOCKOCTSIMU, PAcCTOSTHUE OT TOYKU JO IJIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEXK]Y MIOCKOCTSAMU; YMEHHE UCTOJIb30BaTh MPU
pellleHnn 3a/a4 M3yueHHbIe (DaKThl U TEOPEMbI IUIAHUMETPHH; YMEHUE
OIICHUBATh  pasMepbl OOBEKTOB  OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENU C IMOMOIIbI0 T'€OMETPUYECKUX TMOHATUH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHE 3a/1a4H
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YMeHue onepupoBaTh MOHATHAMM: IUIOMAAb (QUIypsl, 00BEM (uUrypsl,
MHOTOT'pPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTOTPaHHUKA,
KyO, napanjenenunen, Mpu3Ma, NuUpaMuia, ¢urypa M TOBEPXHOCTh
BpallleHMs], LUJIUHAP, KOHYC, Liap, cdepa, miomanas chepsl, Miomaas
MOBEPXHOCTU MUPAMUAbI, TPU3MBI, KOHYycCa, LHJIUHApa, 00bEM Kyoa,
OpSMOYTOJIBHOTO Tapajulesenunesia, MUpaMUuIbl, NPU3MbI, LUIMHIPA,
KOHyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHUS KOHyca M IWIMHIPA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacatomasicss cgepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTbh CEUYCHHE
MHOTOI'paHHHUKA, W300pa)kaTh MHOTOTPAHHUKHU, (UIYPbl U MOBEPXHOCTHU




BpALLEHUsA, UX CEUEHHUs, B TOM YUCJIE C IIOMOILBIO dJIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA r€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHLHO
(bopMynMpoOBaTh ONpeneNeHHsT U3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3HI
0 CBOICTBax M MpH3HAKaX T'€OMETPHUECKUX (UTyp, 0OOCHOBBIBATH WU
OTpoBEpraTh HX; YMEHHE TMPOBOJHUTH KiIaccupukKanmuio Quryp 1mo
pa3IMYHbIM IpHU3HAKaM, BBINOJHATH HEOOXOIUMBIE JIONOJHUTEIbHBIE
IIOCTPOECHUS
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YMeHne omnepupoBaTh TMOHATHUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaieNbHBIA NMEPEeHOC, CUMMETPUS Ha IUIOCKOCTH M B NPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHMe TMMOA00Ws, MONOOHBIE (UTYpHI;, yMeHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (UTYPHI, B TOM YHCIE B MPHPO/IE,
WCKYCCTBE, apXHUTEKType; HCIOJB30BaTh T€OMETPUYECKHE OTHOIICHHUS
MIPH PEIIeHUH 3aJ1a4; HaXOAUTh TEOMETPUIECKUE BETUINHBI (JITHHA, YO,
IJI011a/1b, 00bEM) MPU pEIIeHNH 3334 U3 APYTrUX y4eOHBIX IMPEIMETOB U
W3 peaJbHOW >KW3HW; YMEHHUE BBIUMCIATH T€OMETPUYECKHE BEITHMUMHBI
(mmmHA, yroy, IUIOMAAb, O0BEM, IUIOMIATh TOBEPXHOCTH), HCIOIB3YA
n3ydeHHble (HOPMYJIBI U METOIBI, B TOM YHCIE: IUIOMAAb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYyCa, MWINHIPA, IUIomaas chepbl; 00bEM Kyda,
MPSMOYTOJIFHOTO TIapaJUIeNieNuIieia, MHPAMUIbL, TPU3MBI, IHIHHIPA,
KOHYycCa, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00HEMOB TT0TI00HBIX (Uryp
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YMeHue ornepupoBaTh NOHATUSIMHA: MPAMOYTOJIbHAS CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHUCIO, Pa3ioKeHHE BEKTopa Mo 0Oas3ucy,
CKaJs[pHOE TPOU3BEACHHUE, BEKTOPHOE MPOU3BEIEHUE, Yol MEXIy
BEKTOpaMH; YMEHHE HCI0JIb30BATh BEKTOPHBIH U KOOPAMHATHBIM METOJ
JUIS pelIeHHs TEeOMEeTPUYECKUX 3aJad U 3ajgad JApPYrux ydeOHBIX
MIpeIMETOB
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YMmenue BpIOMpaTh MOAXOIANIMM METOA JJIsi pELIeHUs 3ajauu;
NOHMMAaHHE 3HAYUMOCTH MATEeMAaTHMKH B U3YyYEHUU NPUPOJHBIX H
OOLIECTBEHHBIX  MPOLIECCOB M SBIEHUN; YMEHHE pacro3HaBaTh
NPOSBICHUE 3aKOHOB MAaTeMAaTUKH B HCKYCCTBE, YMEHHE IPHUBOJAUTH
IpUMEPbl  MAaTEMAaTHYECKUX OTKPBITUH  POCCUMCKOM W  MHPOBOM
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky qenuMoCTy HebIX YUCel
19 Panmonanbupie umcina. OOBIKHOBEHHBIE M JECSITHYHBIE JpOOHM, MPOLEHTHI,
OEeCKOHEUYHbBIE NTEPHONUECKHE TPOoOH
13 Apudmernueckuit KOPEHE HaTypaJibHOH cTeneHu. JlefcTBus ¢ apu@MeTuyecKuMu
KOPHSIMHU HATYPATBHOU CTETICHH
14 Crenens c 1enbM nokazateneM. CTeneHb ¢ palMoHalbHbIM MoKa3zareneM. CBolicTBa
CTETICHU
15 CuHyc, KOCHMHYC M TAaHTE€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTnaaple U HATypaJIbHBIC JOTAPH(PMBI
JlelictButenbHple  YHCia. ApudMETHYECKHE OTmepalud C JICUCTBUTEIBHBIMU
1.7 guciaMu. [TpuOamkEHHbIC BRIYUCIICHUS, TIPABHIIA OKPYTJIICHUS, TIPUKHUJIKA U OICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BhIpaKEHU
1.9 KowmmnekcHeie yncna
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHECHUS
2.4 [Toka3zarenbHbIC U JJOTapU(DMHUICCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 ITokazarenbHbIe U JTorapudMuyecKie HepaBEeHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEHHBIX ypaBHeHHH. OnpeaenuTens MaTPHUILb
3 OYHKIMH U TpadUKH
31 Oynkims, crnocodbl 3amaHus ¢yHkuuu. [padux ¢yHkinuu. B3aumbHo oOpaTHbIe
¢dbyukun. YerHple u Heu€THble dyHkuuu. [lepuonndeckre QyHKIun
OO6nacTh ompeneneHuss W MHOXKECTBO 3HaueHW QyHkiuu. Hymu ¢yHKmm.
39 [IpomexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUU.
MakcuMymbl W MUHUMYMBI GyHKuud. Hawmbomnbiiee W HauMeHbIIee 3HAUCHUE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HATYpaJbHBIM H LIETBIM Moka3ateneM. E€ cBoiicTBa u rpaduxk.

CBoiicTBa u rpaduk KopHs N-0i cTeneHn




3.4 Tpuronomerpuyeckue GyHKINHU, X CBOWCTBA U Tpaduku
3.5 IToxazaTenpHast u jorapudmuyeckas GyHKINU, X CBOWCTBA U TpauKH
36 Touku paspeiBa. AcumnTotsl rpadukoB  QyHkiumid. CBolicTBa  (QYHKIHA,
HENPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [TpounsBoanas ¢pynkun. [Ipon3BoaHbIe SIeMEHTAPHBIX HYHKINH
[IpumeHeHne TPOM3BOJHONW K HCCIENIOBAHUIO (YHKIHMI Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOosblIero ¥ HauMEHBIIETO0 3HA4YeHHA (QYHKIUU Ha
OTpE3Ke
4.3 ITepBooGOpasnas. MuTerpan
S) MHo>K€ecTBa U JIOTHKA
5.1 MHO0XecTBO, orepanuu HajJ MHOKecTBaMu. Jluarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTHCTHKA
6.1 OmnwmcarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaToprka
7 ['eomeTpust
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHYECKOrO aHalln3a, FEOMETPUSI.
Anrebpa u Hauana matemaTudeckoro ananuza. 10-11 knacc. Anumos ILA.,
Komnsrun FO.M., TkaueBa M.B. u np. Akimoneproe o0uiectBo «/3naTenbcTBo
«IIpocsewenue»

* Maremaruka: anre6pa 1 Hayanaa MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u ap.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

e udopmarimOHHO-METOANYECKOE TTUCHhMO 00 OCOOCHHOCTSX
npenojaBanus yueOHoro npeamera «Maremarukay B 2025/2026
yueOHOM Toay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroanueckre peKOMEH AU 10 CO3/IaHUIO KIaCCOB
TEXHOJIOTHYECKOTO U €CTECTBEHHO-HAYYHOTO TIPOdHIICH U KJIACCOB C
yIITyOJIGHHBIM H3yYeHHEM MaTeMaTHKH, GU3UKH, XUMHUH, OMOJIOTHH B
00111e00pa30BaTEBHBIX OPTraHU3AIUAX C UCTIOIB30BAHUEM
UHPPACTPYKTYPHI, CO3aHHON B paMKaX HAIlMOHAILHOTO MPOEKTa
«O6pazosanue» (KBantopuymsl, IT-ky0s1, Touku pocrta u ap.) (2025 1.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.p
df

e COOpHHK TUITOBBIX 3aJIaHUK JIJI TEKYIIETO OIICHUBAHUS 10 YU4eOHBIM
npeameraM «Martemaruka» u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.p
df

e Meroanueckne pekoMeHaanuu. ClieHapuu KOMILJIEKTOB Y9eOHBIX
3aJIaHU-KOHTEKCTHBIX 3a71a4 K Y4eOHOMY Kypcy «BeposiTHOCTD 1
cratuctukay. 7 xiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMmeHaanuu. Cuctema OleHKH TOCTHKEHUM
MJIAHUPYEMBIX MPEAMETHBIX PE3YJbTATOB OCBOCHUS YUEOHOTr0O IIpeMeTa
«Matematukay. 10-11 xmaccsr (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika_2024.pdf
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

® «Mos mkona» https://academy-content.apkpro.ru/
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