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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «I'eomerpusi» 6a30BOro ypoBHsl AJist
oOyvaronuxcst 10 —11 knaccoB paspabotaHa Ha ocHOBe DenepanbHOro
rOCy/JapCTBEHHOrO0  00pa3oBaTENIbHOTO  CTaHJapTa  CPeaHero  oOwEero
00pa3oBaHusl, C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA, TPEIBABISEMBIX
K MaTeMaTH4YeCKOMY O0Opa30BaHUIO, U TPAIULUNA POCCUHCKOr0 0Opa3oBaHUSI.
Peanuzanus IPOrpaMMbl o0ecrnieunBacT OBJIQJICHUE KITFOYEBBIMU
KOMIIETEHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY JIJIsl CAMOPA3BUTHUS U HEMPEPBIBHOTO
oOpazoBaHus, LENOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U
NO3HABATEIBHOIO PA3BUTHS JINYHOCTH O0YUYArOLIUXCS.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TeOMETPHM HA YPOBHE CPEOHETO OOWHIEro
oOpazoBaHusi OOYCIIOBJIICHA MPAKTHYECKON 3HAYUMOCTBIO METANPECAMETHBIX U
NPEIMETHBIX PE3YJBTATOB OOYUYCHHSI T€OMETPUU B HAMPABJICHUU JTUYHOCTHOTO
pa3BuTHsL 00y4aroIIMXCs, (POPMUPOBAHUS (PYHKIIMOHAIBHONH MaTeMaTHYECKON
IPAaMOTHOCTH, UW3yY€HUs JpYyruX Yy4yeOHbIX JUCHMIUIMH. Pa3Butue y
00y4aromumxcsi TPAaBWIBHBIX MPEACTABICHUI O CYHIHOCTH M TPOUCXOKICHUU
IFEOMETPHYECKAX a0CTPAKLMKA, COOTHOLICHWM PEATBHOIO M HMACAIBHOIO,
XapakTepe OTPAKEHUSA MATEMATHYECKOW HAYKOMW SBJICHAM H TPOLIECCOB
PEATTBHOTO MHPA, MECTE TEOMETPUM B CUCTEME HAYK W POJIA MATEMATHYECKOTO
MOJCIUPOBAHUS B HAy4YHOM TIO3HAHMM M B NPAKTUKE CHOOCOOCTBYET
(OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUSI YYAIUXCS, A TaKXKE KayeCTB
MBILJIEHHS], HEOOXOIMMBIX JJISl aAANTALMN B COBPEMEHHOM OOLIECTRE.

['eomeTpust ABISETCA OJHUM K3 OA30BBIX MPEAMETOB HA YPOBHE CPEAHETO
oOmiero 00pa3oBaHusl, TaK Kak OOECNEeuMBAacT BO3MOKHOCTh W3YUCHHs Kak
JUCLIMIIJIMH €CTECTBEHHO-HAYYHOIN HAMPABICHHOCTH, TAK U TYMAHUTAPHOIA.

Jlorndeckoe MbIIUIEHUE, (POPMUPYEMOE NPH M3YUYECHUU OOYYArOLIMMHCS
NOHATHWHBIX OCHOB T'€OMETPUM M TOCTPOCHUM LEMOYKH  JIOTHYECKHX
YTBEPKACHHUIA B XOJI€ PEIICHHUS T'€OMETPUUYECCKUX 3a7a4, YMEHUE BBIJABUIaTh U
OMPOBEPrarh TMIMOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PELICHUM 3a/1a4
€CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMEHUE OPUECHTUPOBATHCS B MPOCTPAHCTBE MIPACT CYIICCTBEHHYIO POJIb
BO BCEX 00NACTIX ACATEIBHOCTH YellOBEKAa. OpUEHTALMS YEJTOBEKA BO BPEMEHU
U MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COLMAIBHOrO ObITHs, (popma
OTPAKCHHS OKPY’KAIOUIETO MUPA, YCIOBUE YCIEMIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JNCHCTBUTENBHOCTH. ONEpupoOBaHME MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BHUAbI YYEOHOM W TPYAOBOH NEATEIBHOCTH,
ABIIICTCA OJHUM W3 NMPO(ECCHOHATBHO BAKHBIX KAUECTB, MO3TOMY aKTyaJlbHA
3a7a4a (popMupoBaHUs y OO0YYArOMIMXCS MPOCTPAHCTBEHHOIO MBIIIJIEHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUST — CYIIECTBEHHOTO KOMIIOHEHTA B
NOJATOTOBKE K MPAKTUUYECKON AEATELHOCTH IO MHOTUM HAMPABJICHUSM.

Llens ocBoeHUs mporpamMmbl yueOHOrO Kypca «l'eomeTpus» Ha Ga30BOM
ypoBHE O0yueHus: — 0OHIe00pa30BATENBHOEC M OOIIEKYJIBTYPHOE Pa3BUTHE
oOydaromuxcst  4epe3  00ecleueHre  BO3MOXKHOCTHM — NMPUOOPETEHUS U
WCIIONB30BAHUAS CHCTEMATHUYECKUX TEOMETPUYECCKUX 3HAHUNW W JEUCTBUN,
CHEM(PUYHBIX  TEOMETPUM, BO3MOKHOCTH  YCIEIWIHOTO  MPOJOJIKEHUS



oOpa3oBaHMsl 1O CICHHAIBHOCTAM, HE CBSI3aHHBIM C  MPUKIAIHBIM
MCIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmma mo reomMeTpuM Ha Oa30BOM YPOBHE NPEIHA3HAYECHA JUIs
oOyvaroluxcss  CPeIHEH  [IKOJbI, HE  HCHBITHIBABIIMX  3HAYUTEIBHBIX
3aTPyIHEHUI HAa YPOBHE OCHOBHOrO oOmIero oOpaszoBaHus. TakuM 0Opa3om,
oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOMTH OOLIME MATeMaTUUYECKUE
YMEHUS, CBSI3aHHBIE CO CHEIM(PUKON r€OMETPUU U HEOOXOAUMBIC JAJISl )KU3HU B
COBpPEMEHHOM 001ecTBe. KpoMe 3TOro, OHM MMEKT BO3MOXKHOCTh HM3YUYWTh
reoMeTpuro 0oJiee TyOO0KO, €C/IA B JAJIbHEHIIIEM BOZHUKHET HEOOXOAUMOCTh B
rEOMETPHUYECKUX 3HAHUSX B MPO(PECCHOHATTBHOM NEATENBHOCTH.

JIOCTMKEHHE LEMU OCBOCHUS MPOrpaMMbl OOECHEUMBACTCA PELICHUEM
COOTBETCTBYKOIIMX 3adad. [IpHOpUTETHBIMH 3aiadyaMH OCBOCHHS Kypca
«["eomeTrpun» Ha 06a30BOM ypoBHE B 10—11 Kitaccax sBISIOTCS:

o (opMHpOBaHME NPEACTABICHHUS O TEOMETPHUHM KaK YacTH MHPOBOA

KYJIBTYPbI B OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLUIUM MHPOM;

o (opMHpoBaHUE MPEACTABICHHUS O MHOTOIPAHHUKAX W TEJAX BPAILCHUS
KaK O B@QKHCHIIMX MATEMATUYECKMX MOMCISAX, TMO3BOJISIOIINX
OTUCHIBATH M U3yYaTh PA3HbIC SIBJICHUS OKPY)KAIOLIETO MUPA,

o (opMupoBaHME yMEHMS PACHO3HABATH HA 4YEPTEKAX, MOACIAX WU B
peaTbHOM MUPE MHOTOTPAHHUKHU U TE€Ja BpalllCHUS,

e OBJAACHUE METOJAMM  PEIICHUS 3aJa4 Ha [OCTPOCHHS  HA
U300paKEHUSX TPOCTPAHCTBEHHBIX (PUTYP;

o (opMuUpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMHU O
MHOTOTPaHHUKAX U TEaX BPALICHUS U UX OCHOBHBIMU CBOWCTBAMM,

e OBJAJCHUE ANTOPUTMAMW PCIICHHS OCHOBHBIX THIOB  3a]ady,
(OpPMUPOBAHKUE YMEHUS TMPOBOJUTH HECIOKHBIE JOKA3ATEIbHBIE
paccyKICHUSL B XOJE€ PCIICHMS CTEPEOMETPUYECKHUX 3a1a4 W 331a4 C
NPAKTUYECKUM COACPKAHUEM,

e pPa3BUTHUE  MHTEIUICKTYalIbHBIX M  TBOPYECKHX  CHOCOOHOCTEM
o0ydaromuxcs, NO3HABATENIbHON AaKTHMBHOCTH, HCCIEA0BATEIbCKUX
YMEHUHN, KPUTUUHOCTU MBILICHUS,

o (opmupoBanue  (QYHKIUOHAIBHOW  TI'PAMOTHOCTH,  PEJICBAHTHOM
FEOMETPHH: YMEHUE paCno3HaBaTh MPOSBICHUS TIE€OMETPUYECCKHUX
NOHATUHM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX YKWU3HEHHBIX
CUTYalUSX U MPU U3YUECHUH APYTHX YUEOHBIX MPEIMETOB, TPOSIBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEH, (POPMYIMPOBATH WX HA S3BIKE
FEOMETPHM M CO3JaBaTh TIE€OMETPUUYECKHE MOJCIH, NPHUMEHSTH
OCBOCHHBIM T€OMETPUUECKUI amnmapar JAjsi pelieHUs MPaKTUKO-
OPUEHTUPOBAHHBIX  334a4, MHTEPNPETHPOBATL M  OLCHUBATH
NOJIyYEHHBIEC PE3YJILTATHL

OTIMYUTENLHON 0OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKITFOUEHHE B KYPC
CTEPEOMETPUM B HaAyalle €ro H3Y4YeHWs 3a/ay, pellacMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHMS, U ONPEACAEHHBIM 00pa3oM OpraHu3oBaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOrO M MPOCTPAHCTBEHHOTO
MBILLICHUS, CTAMYJIMPYET MPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET
K JUIBHEHIIIEMY U3YUYCHHUIO IIPEAMETA.

[TpeanoureHne OTAAETCS HAMIIIHO-KOHCTPYKTUBHOMY METOYy OOYUYCHMS,
TO €CThb TEOPETUYECCKME 3HAHUS HMMEKOT B CBOECH OCHOBE UYyBCTBEHHOCTH
NPEIMETHO-IPAKTUYECKONW  IESITEIBHOCTH.  Pa3BUTHE  MPOCTPAHCTBEHHBIX



NPEACTABIICHAA Yy Y4YalUXCA B KypCe CTEPEOMETPUM TPOBOAMTCS 3a CYET
pelICHUsT 3aJa4 Ha CO3JAAHWE NPOCTPAHCTBEHHBIX OOpa3oB M 3a4a4 Ha
OMEPUPOBAHUE MPOCTPAHCTBEHHBIMH 0Opazamu. Co3nanue o0pa3a MpOBOIUTCS
C OMOPOil HA HATMISAHOCTD, a ONIEPUPOBAHUE 00OPA30M — B YCIOBHUSAX OTBJICUYCHUS
OT HAITISIAHOCTHU, MBICJIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO CONEPIKAHUS.

OcHOBHBIE coaepkarenpHble nuHUM Kypca «l'eomerpum» B 10-11
Knaccax: «MHororpaHHukmny, «lIpsmble ¥ TIIOCKOCTU B MPOCTpaHCTBEY, «Tena
BpalllcHUs», «BEKTOpPBI M KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE
JIOTUYECKUX YMEHUNA PACTIPEACIISAECTCS HE TOJIBKO 10 COACPKATENBHBIM JIMHUSM,
HO M 0 ToJaM 0OyYEHHMS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUsl.

Copnepxanne oOpa3oBaHMsl, COOTBETCTBYIOIIECE MPEAMETHBIM PE3YJIbTaTaM
OocBOcHUsl paboyeli MporpaMMmbl, PACTPENcTHEHHBIM MO ToAaM OOy4YEeHUS,
CTPYKTYPUPOBAaHO TakWM O0pa3oM, YTOOBI OBJAJACHHE TE€OMETPUUYECKUMU
MOHATUSAMHA W HABBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATENBHO U MOCTYMATEINBHO,
C COONIOACHMEM TPUHLOMIA MPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUS
BKIIFOYAIMCh B OOLIYKO  CHCTEMY  TIE€OMETPUYECKMX  NPEICTaBICHUMN
oOyyaromuxcsl, paclmpsis U yrayonsis €€, o0pazysl MPOYHbIE MHOMKECTBEHHBIE
CBS3U.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVTAHE

Ha u3ydenue reomerpun oTBOaUTCA 2 yaca B Heaemo B 10 knacce u 1 yac
B Heaeno B 11 kimacce, Bcero 3a aBa roga oOydyeHus - 102 yueOHBIX Haca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMbIe M IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS CTEPEOMETpUM. TOYKa, mnpsAMas, IUIOCKOCT,
npocTpancTBO. [loHsATHE 00 AKCMOMATM4YECKOM NOCTPOCHHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIEACTBHS U3 HUX.

B3anmHoe pacronoykeHue MpsMBIX B IMPOCTPAHCTBE. NEPECEKAIOLIUECS,
[apajuielIbHble YW CKPEIMBANOIIMECs NpsAMble. [lapauienbHOCTE MPIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE. NAapaJUIEIbHBIE MPAMBIE B POCTPAHCTBE,
[ApaUIEIBHOCTE TPEX MPAMBIX; MaPAIIENBHOCTD MPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMA CTOPOHAMHM, YIrOJl MEXKAY NpPAMBIMA B MPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEHW:  MapaJUIC/IbHBIE  IJIOCKOCTH,  CBOWMCTBA
NapauIeIbHBIX MIOCKOCTER. [IpocTeilinue npoCTPaHCTBEHHBIE (QUIYPHl HA
MJIOCKOCTH: TETPA3Ip, KyO, MapaJyiesICNUIe; MOCTPOCHUE CCUEHUIA.

[lepneHAMKYAAPHOCTE MPSAMOMN U TUIOCKOCTH: NIEPIIEHAMKYJIIAPHBIE NIPAMBIE
B IPOCTPAHCTBE, NPSAMBIE NApaJUIEIbHbIE U MEPHECHAUKYIAPHBIE K TUIOCKOCTH,
MPU3HAK NEPHNECHAUKYISAPHOCTA MPIMOM M IUIOCKOCTH, TEOpeMa O IPSIMOH
MEPIEH IUKYJIIPHON TUIOCKOCTH. YTJBI B IPOCTPAHCTBE: YO MEXKIY MPAMOl U
IUIOCKOCTBIO;, JBYIPAHHBIA VYIOJ, JWHEHWHBIA YIroJl JABYIPAHHOTO  VIJIA.
[lepneHaUKyIAp Y HAKIIOHHBIE. PACCTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTosHUE OT OPSIMOH A0 TUIOCKOCTH, NPOEKUHs (PUIypbl HA MJIOCKOCTb.
[TepneHAMKYAAPHOCTE IUIOCKOCTEN: TMPU3HAK MEPHEHIUKYISIPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TPEX MEPIEH AUKYIIApaX.

MHOrorpaHHuKH

[loHaTHe  MHOIOrpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'DAHHUKA,
BBIIIYKIIBIE W HEBBINYKIIBIE MHOTOIPAaHHUKHU, pPa3BEPTKA MHOIOTPAHHUKA.
[lpusma: n-yroimpHas nOpu3Ma, TPaHW KM OCHOBAHUS IMPU3MBI, MpsAMas M
HAKJIOHHAas  Opu3Mbl, OOKOBass M  TMOJIHAA  MOBEPXHOCTh  IPU3MBL
[Tapannenenumnen, MOPAMOYTOJBHBIA NapajuleJenue] HW €ro CBOWCTBA.
[npamuna: n-yronpHas MUPaMUAA, TPaHU U OCHOBAHWE NMUPAMUIBL, OOKOBAs U
[OJIHAs TTOBEPXHOCTh NHMPaMUIBI, TMpaBUIbHAsA W yCeUY€HHAas NUpaMHUIa.
ONEMEHTbl TPU3Mbl W NUPaMuabl. [IpaBUIIBHBIE MHOTIOTPAHHMKHW. TIOHSTHUE
[PaBUJIBHOIO MHOTOIPaHHMKA, MpaBWJIbHAA MPHU3Ma W MPaBUJIbHAA NMUPAMUIA,
npaBWIbHAs TPEYrojbHas TMHUpPaMUAA W MPABWIbHBIA TeTpadap, Kyo.
IlpencraBineHne O NPaBUIBHBIX MHOTOIPAaHHUKAX: OKTAadAp, HOACKadaAp M
ukocadap. CeyeHus NPU3Mbl U TUPAMUIBL.

CaMMETpHS B TPOCTPAHCTBE. CUMMETPHUSL OTHOCHUTENIBHO TOUKH, TIPSAMOW,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUM B NUMPAMUAAX, NAPAUICICIUNENAX,
[PaBUJIBHBIX MHOIOTPAHHHUKAX.

BelunciieHue 31€MEHTOB MHOTOTPAHHMKOB: PEOpA, AMArOHAIM, VYIJIBL
[Tnomaae OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH NPSIMONA MPHU3MBIL,
Jioniab OCHOBAaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMON MPHU3MBIL.
[Tnomane OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPABWIBHONH NUPAMHUIBL,
TeopeMa O TUIoHaad yceu€HHOW nupamuiabl. [loHstue 00 o0bEMe. OOBEM
MAPAMHUAIBL, TPU3MBL.

[TonoOHbie Tena B mpocTpaHCTBE. COOTHOMICHHMS MEXAY TUIOAASIMU
NOBEPXHOCTEH, 00BEMAMH MTOAOOHBIX TEN.



11 KIIACC

Tesia BpameHnus

[{nnuHapuyeckass  NOBEPXHOCTh,  OOpa3yllMe  LHJIMHAPUYECCKON
NOBEPXHOCTH, OCh LWJIMHAPUYECKOW TOBEPXHOCTH. [IWIMHApP: OCHOBaHWS W
OOKOBasi MOBEPXHOCTh, OOpasyromas W OCh, IJIOMAAhr OOKOBOM M MOJTHOM
NOBEPXHOCTH.

KoHnueckas HOBEpXHOCTh, 00Pa3yIOIIME KOHUYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOM TOBEpXHOCTH. KOHyC: OCHOBaHME MW  BEpILMHA,
oOpasyromas 1 OCh;, Tom@aas OOKOBOH W MOJHOM MOBEPXHOCTH. YCECUEHHBIM
KOHYC: 00pa3yrolIfe U BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa v map: UeHTp, paauyc, AUaMeTp; MIOMaab MOBEPXHOCTH ChEpHI.
B3aumHoe pacnonoxeHue cepsl UM IUIOCKOCTH, KacaTeyibHAs IMIOCKOCTh K
cepe; momanas chepsl.

H3o0paxkeHue Tenm BpalleHHWs Ha MJIOCKOCTH. Pa3BépTka wmimMHApa U
KOHYcCa.

KoMmOuHanmu Ten BpamieHHs W MHOTOTPAaHHHUKOB. MHOTOTpPAaHHUK,
ONMHCAHHBIA OKOJO c(eprl, cdepa, BOUCAHHAS B MHOTOTPAHHUMK, WU TEJO
BpAILICHUS.

[Tonsatue 006 oObéMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00
00BbEME MTPAMOYTOJILHOIO Tapajule/ienuneaa W CleacTBus u3 He€. O0bEM
numHApa, Konyca. O0bEM 1apa U miomaas cepsi.

[TonoOHble Tena B mpocTpaHCTBE. COOTHONICHHS MEXITY TUIOMAIIMU
NOBEPXHOCTEH, 0OBEMAMH MTOJAOOHBIX TEN.

Ceuenns nuimHApPa (MApauieAbHO W MEPHECHAMKYJSIPHO OCH), CEUCHUS
KOHyca (MapayieIbHOE OCHOBAHHMIO U MPOXOMSIIEE YEPE3 BEPILHHY ), CCUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miIoCKOCTM M B mpocTpaHCTBE. CIIOKEHWE M BBIYMTAHUE
BEKTOPOB. YMHOXXEHME BEKTOpa Ha 4YMCIO0. PasznoskeHue BEKTOpa MO TPEM
HEKOMIUTAHApHBIM BekTopam. [IpaBuno mnapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C MPUMEHEHUEM MpPaBWJI ACHCTBUNA ¢ BekTOopamu. [IpsmoyronabHas
cucTeMa KoopaumHar B mpoctpaHcTtBe. KoopamHatel BekTopa. Ilpocteifme
3a7a4l B KOOpAMHATaX. YToJd MExAy BekTopamu. CKaIpHOE MPOU3BEIACHHE
BEKTOPOB. BBIUMCIIEHHE  YITIOB MEXKIY MNPSIMBIMH M IJIOCKOCTSMH.
KoopamHaTHO-BEKTOPHBII METOA MPH PEIICHWH TEOMETPUYECKHX —33Jad.



IHHJIAHUPYEMBIE PE3VJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3yabTaThl OCBOCHWS MPOrpamMMmbl y4eOHOrOo MpeaMeTa
«MaremaTtuka» XapakTepU3yrTC:

I'paxpanckoe BocnuTanue:

C(hOPMUPOBAHHOCTHIO TPAKAAHCKOM MO3UIMH  OOYYarOIIErocsl  Kak
AKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCUHCKOr0 OOMIECTBA, MPEACTABICHUEM
0 MaTeMaTHYEeCKUX OCHOBAX (DYHKIMOHWUPOBAHMS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYP TPAKIAHCKOTO oOumecTBa (BBIOOPHL, OMPOCHI WM TIp.),
YMEHUEM B3aUMOACHCTBOBATDH C COLMAIIbLHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
ux (YHKIUSIMH U HA3HAYCHHUEM.

IMaTpuoTuyeckoe BOCHUTAHUE:

C(pOpMUPOBAHHOCTBIO  POCCHUMCKONM  TPaKIaHCKOM  MACHTHUYHOCTH,
VBOKEHHUS K MPOLIJIOMY U HACTOSALIEMY POCCUMCKONM MATEMATUKU, IEHHOCTHBIM
OTHOIIICHUEM K JOCTHIKCHUSM POCCUMCKAX MATEMATUKOB Y POCCUUCKOM
MATEMATAYECKOW IIKOJIBI, K WCIOJB30BAHUIO J3TUX HOCTHIKCHUN B OPYTrUX
HayKax, TEXHOJIOTHUSX, c(pepax IKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa,
Cc(hOPMUPOBAHHOCTHID HPABCTBCHHOI'O CO3HAHWS, OSTUYECKOTO TOBEACHHS,
CBS3QHHOI0 C MOPAKTUYECKUM TPUMEHEHUEM JIOCTW)KCHUA HAyKU W
JNEATEIBHOCTBIO  YYEHOIO, OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMYMBOIro OyaylIero.

JCcTeTHYECKOEe BOCIIMTAHHUE:

ACTETUUYECKUM OTHOLICHUEM K MUPY, BKIHOYAsA 3CTETUKY MATEMATUUYECKUX

3aKOHOMEPHOCTE, OOBEKTOB, 3aJad4, PELICHNAI, PacCy>KICHUI,
BOCIIPUUMYMBOCTEI0O K MaTEMaTWYECKAM  acCIeKTaM  pPas3jin4dHbIX BHUIOB
HUCKYCCTBA.

du3nveckoe BOCNIUTAHHE:

C(OPMUPOBAHHOCTBIO YMEHHUS MPUMEHSTh MATEMAaTUYECKUE 3HAHUS B
WHTEpPECaX 30pPOBOro W 0Oe3omacHOro olpaza KWU3HU, OTBETCTBEHHOTO
OTHOILICHUSI K CBOEMY 3J0POBBIO (3I0POBOC MNHTAHWE, COATaHCHPOBAHHBIN
PEKHM 3aHITHIA W OTIbIXA, PErYJsSpHAs PU3NYECKas aKTUBHOCTH ), (PU3NUECKOTrO
COBEpILIEHCTBOBAHMS, npu 3QHATHUSX CMOPTUBHO-03/I0POBUTENIBHOM
JESATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHUEM LICHHOCTH TPYAOJIIOOUS, HHTEPECOM K
pa3nuuHbiM  cepam  TPO(PECCUOHATBHOW  EATENBHOCTH, CBSI3aHHBIM C
MaTEeMATUKOW U €€ MPUJIOKEHUSIMU, YMEHUEM COBEPLIATh OCO3HAHHBIA BHIOOD
Oynymeid mpodeccu M peann30BbIBaTH COOCTBEHHBIE >KU3HCHHBIE IJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBED K MAaT€MaTHYECKOMY OO0Pa30oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH >KU3HU; FOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELICHUM MPAKTUUECKUX 33]]a4 MAaTeMaTHUECKOM HAPaBICHHOCTH.

IKOJOrHYECKOe BOCTINTAHHUE:

Cc(OPMUPOBAHHOCTBIO IKOJIOTMUYECKONH KYJIbTYpbl, TOHUMAHUEM BIIUSHUS
COLIMATIbHO-OKOHOMHUYECKUX  MPOLECCOB HA COCTOSHHE NPHUPOJHOH U
COLMATIBHON CpeAbl, OCO3HAHMEM TIJIOOAIBHOTO XapakTepa JKOJIOTHMYECKUAX



npoOieM; OpHUECHTAMEH HA TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS
pELICHHs 3a/1a4 B 00JJaCTH OKPY’KAOIICH Cpenbl, TIaHUPOBAHUS OCTYIKOB U
OLIEHKH X BO3MOYKHBIX ITOCJIEACTBUNA TS OKPY KAFOIIENA CPEIBI.

IleHHOCTH HAYYHOTO MMO3HAHMS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKM M OOIICCTBCHHOW MPaKTUKH,
MOHUMAHUEM MATEeMAaTHYECCKOM HAYKHM KaK c(Pepbl YETOBEYECKOM AEATENBHOCTH,
STAIOB €€ Pa3sBUTHA W 3HAYMMOCTH JUIS PA3BUTHSA LUBWIN3ALAU, OBIIAJCHUEM
SI3BIKOM MAaTEMATUKA U MAaTEMATHYECKON KYJIBTYPOM KaK CPEACTBOM IO3HAHUSA
MHpA;, TOTOBHOCTBIO OCYIIECTBIATH IIPOCKTHYIO W  HCCIIENOBATEIBCKYIO
NEATENBHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE PE3YJIbTaThl OCBOCHHSI MPOrpaMMbl yUeOHOTO MpeAMETa
«Marematukay» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHBIMU  OCUICMBUSAMU,  YHUBEPCATLHBIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCALbHBIMU PeCYISIIMUSHBIMU OeUCMBUSIMI.

1) Vwuusepcanvrvie nosHaeamenvHvle Oeiicmeus,  0Oecnedusaom
Gpopmuposarue 6a306v1X KOCHUMUBHBIX NPOYECCO8 0byyaouwuxcst (oceoenue
MEmoOO8  NO3HAHUSL — OKPYIICAIOueco0  Mupd,  NpUMeHeHue  J10SU4eCKUX,
UCCIe008AMENIbCKUX Onepayutl, ymeHuti pabomamso ¢ ungpopmayueii).

ba3oBble jjornyeckue aeiicrBus:

e BBUSIBISTH W XapaKTEPHU30BATh CYLICCTBEHHBIC  TMPU3HAKH
MAaTEMATHYECKAX OOBEKTOB, NOHATUN, OTHOIIEHUI MEXKIY MOHSATUSIMU,
(opmMynUpoOBaTH ONPEACTIEHUS NOHSITHIA, YCTAHABJIMBATh
CYLUECTBEHHBIA MPU3HAK KJIACCU(UKALMK, OCHOBAHUS AJisi 0000IEHUS
Y CPABHEHUS, KPUTEPUHU MPOBOIMMOrO aHAIN3a,

e BOCHOPHUHMMATH, (QOPMYIMPOBATH M NPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTENBHBIE U OTPULATEIIbHBIC, CAMHUYHBIE, YaCTHBIC M OOIIKE,
YCIIOBHBIC;

e BBISBIATH MATEMaTMYECCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U W
OpPOTUBOPEUMsl B (PaKTax, MAHHBIX, HAOMIOACHHUIX W YTBEPKIACHMSX;
npeiaratb  KpUTEPHHA 7S BBISBICHHS  3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIL,

e JIENIaTh BBIBOABI C MCMOJb30BAHUEM 3aKOHOB JIOTWKH, ACIAYKTHUBHBIX W
WHIYKTABHBIX YMO3AKIHOYCHHUNA, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

e TMPOBOAWTH  CAMOCTOSITEILHO  JOKA3aTeNIbCTBA ~ MAaT€MATHYECKUX
VTBEP)KACHUA  (MpssMblE W OT  NPOTHBHOIO),  BBICTPaWBaTh
apryMEHTaUMIo,  OPUBOOUTH  NPUMEPBI W KOHTPIPUMEPSI,
00OCHOBBIBaTh COOCTBEHHBIE CY>KIACHHS U BBIBOJIBI,

e BBIOMpaThH CrOCOO penicHUs y4eOHOM 3a1aun (CpaBHMBATh HECKOJBKO
BAPMAHTOB PELICHUS, BBIOMpPATh HaWOOJEe MNOAXOAMIMA C YYETOM
CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble nccienoBareibckue 1eiiCTBUS:

e WCHOJIb30BAaTh BOMPOCHI  KaK  HMCCIEAOBATEIBCKUI  WHCTPYMEHT
NO3HaHUs;, (POPMYIMPOBATH BOMPOCHL, (PUKCHPYIOLIME MPOTUBOPEUHE,
npolOiieMy, YCTAHABIUBATh NCKOMOE U JAHHOE, (JOPMUPOBATH TUTIOTESY,
apryMEeHTHPOBATH CBOIO MO3ULNI0, MHCHHUE,



NPOBOJIUTh  CAMOCTOSATEILHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT,
UCCIICIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOIro
00BbEKTa, SIBJACHUS, TMPOIECCA, BBISBJICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTAMHU, SIBJICHUSIMH, POIECCAMU;

CaMOCTOSITENIbHO  (popMyIMpoBaTh O00OOUIEHUST MW BBIBOABI IO
pe3yapTaTaM NPOBEAEHHOTO HAOMIOJIEHUS, UCCIICIOBAHMSI, OLICHUBATH
JIOCTOBEPHOCTh MOJYYECHHBIX PE3YJIBTATOB, BBIBOJOB U 0000LIECHUI;
MPOTrHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBHIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ napopmanueii:

BBISIBJISITH AC(PUINATH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BONIPOC W JUTsl PELICHUS 3a1a4H;

BBEIOMpaTh MH(POPMALMIO W3 HWCTOYHUKOB  PA3IMUYHBIX  THUIOB,
AHAIM3UPOBATH, CUCTEMATH3UPOBATh " WUHTEPIPETUPOBATH
WH(HOPMALKIO pa3IMYHbIX BUJIOB U (POPM MPEACTABICHMUS,
CTPYKTYpUPOBaTh WH(OPMALMIO, MPEACTABIATE €€ B Pa3IMYHbIX
(opmax, WILTIOCTPUPOBATH TPadUIECKH,

OLICHWBATh  HAAEKHOCTH ~ MHPOPMALMA 1O  CAMOCTOSTENBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAMUGHblEe Oelicmeus, 00ecnedusaom
CPOPMUPOBAHHOCTND COYUATTbHBIX HABBIKO8 0OYUAIOULUXCSL.
OO0wmenne:

BOCIIPUHUMATh W (OPMYJMPOBATH CYXKACHUS B COOTBETCTBUU C
YCIIOBUSIMH W LEJISIMA OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPXKATb
CBOKO TOYKY 3PEHMSl B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUS IO XOAY PEUICHHs 33Ja4d, KOMMEHTHPOBATh MOJYYEHHBIN
pe3ynbTar;

B X0JI¢ OOCY>KICHHUs 3a1aBaThb BONPOCH MO CYIIECTBY OOCYXKIaeMOH
TEMBbI, MPOOJIEMBI, PEIAcMOM 3a1a4M, BHICKA3bIBATh UJIEU, HALICJICHHBIC
HA TOMCK PEUICHMsS, COMOCTABJIATH CBOM CYXKICHHUS C CYXICHUSMHU
APYTUX YYaCTHUKOB AUaiora, OOHAPYKUBAThb PA3IMYME U CXOACTBO
NO3ULMI, B KOPPEKTHOH (popme (HOpMyJIMpOBaTh PA3HOINIACHS, CBOU
BO3PKCHUS,

OPEACTABIATh  PE3YJIbTATBl  PEIICHUS  3a7a4d, OKCIECPUMEHTA,
UCCIICIOBAHMS, [MPOEKTA, CaMOCTOATENIBHO  BBIOMparh  (opmar
BBICTYIUICHHST C YYETOM 33Ja4 MPE3CHTAUMM UM OCOOCHHOCTEH
ay IUTOPHH.

CoTpyaHu4eCcTBO:

NOHMMATh M  WCIONB30BaTh  NPEUMYIIECTBA  KOMAaHIHOW W
VWHIUBUAYAIBHON pa0OThl MPU PEUICHHHA YYEOHBIX 3a4a4;, NPUHAMATh
LEJIb  COBMECTHOM  JCATENIBHOCTH, IUJIAHUPOBAaTh  OPraHU3aluio
COBMECTHOI palboThI, pacnpencsisaTh BUAbl PpadOT, JOTOBapUBATHCA,
o0cyk1arh TMPOIECC M pe3yabTaT padoThl, 0000mATh MHEHUS
HECKOJIbKUX JIFOACH,

y4acTBOBaTh B TPynmnoBblx (opmax paboTel (00CykaeHUs, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbl» W HWHBIC), BBINOJHATH CBOK) 4YacTh
paboTBl W KOOPAMHUPOBATH CBOM JACHCTBHS C JPYTHMH WWICHAMHU
KOMaH/ibl; OLICHUBATh KAY€CTBO CBOETO BKJIAJA B OOIIMI MPOAYKT IO
KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



3)  Vuusepcanvrvie — peynamugHwvle  Oelicmeus, — 0becneqyusdaiom
GPopmuposarue cMblCI08bIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB IUYHOCTIU.
Camoopranu3anus:

e COCTABJIATH IUIAH, AJITOPUTM PELICHMS 3a1a4M, BBIOMPATh CIOCO0
PELICHUS C YYETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pELIEHUi ¢ y4ETOM HOBOI MH(POPMALIH.

CaMOKOHTPOJIb:

e BIAACTh HABbIKAMW TIO3HABATEIIbHOW pEQIEKCUM KaK OCO3HAHWS
COBEpLIACMBIX  JOEHCTBMHA M MBICIIATENBHBIX  MPOLIECCOB,  HX
pPE3yNbTAaTOB, BIAAETh CNOCO0AMM  CaMOIPOBEPKH, CAMOKOHTPOJIS
nporecca U pe3yabpTara peueHns MaTeMaTHIECKOM 3a1aun;

e TMPENBHUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb NPH PEIICHUA
3a/lauyl, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOATENBCTB,  JAHHBIX, HAWAEHHBIX  OMMOOK,  BBISIBJICHHBIX
TPYAHOCTEM,

e OLCHHUBATh COOTBETCTBHE PE3yJIbTaTa LEAU W YCIOBHIM, OOBICHSITH
OPUYMHBI JOCTHXKEHUS WIIA HEJOCTUIKEHUS PE3YJIBTATOB ACATEILHOCTH,
HAXOJWTh OIIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KJIIACC

OnepupoBarh MOHATHAMM: TOUKA, MPAMAsi, INTOCKOCTb.

[IpuMEHSATE AKCHOMBI CTEPEOMETPUM W CIEACTBHS M3 HUX MPU PEUICHUA
rEOMETPHUYECKUX 33124,

OnepupoBarh MOHATHAMM. MAPaUICABHOCTE W MEPHEHAUKYISIPHOCTD
OPSAMBIX U MIOCKOCTEH.

KnaccuuuupoBars B3aMMHOE PACHOJIOKEHUE MPSAMBIX U IMJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHIMM: JBYTPAHHBIA YIrOJl, FPaHU ABYTPAHHOTO YIJIA,
peOpo ABYIPaHHOIO YIJIA; JIMHEHHBIN yroJl IBYyTPaHHOTO YIJIa, TpaaycHas Mepa
JABYTPAHHOT'O YIJIA.

OnepupoBarh MOHATHSAMH: MHOTOTPAHHWK, BBINYKIIBIA M HEBBITYKIJIBIA
MHOTOTPAHHUK, 3JIEMEHTBl MHOTOTPAaHHHKA, MPaBUJIBHBIA MHOTOTPAHHUK.

Pacno3HaBarte OCHOBHBIE BHABI MHOTOTPAHHMKOB (MUPAMUIA; TPHU3MA,
NPSAMOYTOJIBHBIN Mapayienenumnen, Kyo).

KnaccupuuupoBare  MHOTOTPaHHMKHM, BBIOMpas  OCHOBAaHUS  JUIS
KJacCu(pUKaUMK (BBIMYKIIBIE W HEBBINYKIIBIE MHOTOTPAHHUWKH, TMPABUIIBHBIC
MHOTOTPAHHUKH; TPSIMBIE U HAKIIOHHBIE MPU3MBI, MAPAIICIICTTATIC B ).

OnepupoBarb NOHSTHSIMH: CEeKyIIast TUIOCKOCTb, CEUCHUE
MHOTOTPAaHHHKOB.

OOBACHATH NPUHLIKAIIBI TOCTPOEHUS CEUEHUH, HCIIOJIB3YSI METOJT CIIEIOB.

CTpouTh CEYECHUsT MHOTOTPAHHMKOB METOAOM CJICIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYDP: BUJ
CBEpXY, COOKY, CHU3Y.
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Pewmate 3amaun Ha HAXOXKACHUE TEOMETPHYECKAX BEJMYMH MO 0Opa3iam
WM aJITOPUTMaM, TPUMEHSIS U3BECTHBIC AHATTUTHYECKUE METOBI NPH PELICHUT
CTaHJAPTHBIX MAaTEMATHYECKUX 3a]a4 HA BBIUYMCIICHUE PACCTOSHUNA MEXKIY
JIBYMsI TOYKAMHU, OT TOYKHA A0 MPSAMONA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIHBAOIIAMUCS TIPSIMBIMH.

Pewmate 3amaun Ha HAXOXKACHUE TEOMETPHUYECKAX BEJMYMH MO 0Opa3iam
WM JITOPUTMaM, TPUMEHSIS U3BECTHBIC AHATTUTHYECKUE METOBI MPH PELICHUU
CTAQHJAPTHBIX MAaTEMaTHYECKMX 3aJa4 HA BBIYMCICHHUE YIJIOB MEXIY
CKPEIIMBAIIAMUCA TPSIMBIMU, MEXKIY NOPSIMOH M MJIOCKOCTBIO, MEXKIY
NJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beruncnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, TUpaMHa) ¢ NPUMEHEHHEM (POPMYJI, BBIYMCIATH COOTHOLIEHUS
MEXAY TUIOIIAIIMHU OBEPXHOCTEHN, 00bEMaMU OJOOHBIX MHOTOT PAHHHUKOB.

OnepupoBarh MOHATUSMHU. CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OChb M
NJI0CKOCTh CHMMETPHH;, LICHTP, OCh M MJIOCKOCTh CUMMETPUMN (PUTYPBI.

H3Bnekarb, npeoOpa3oBbIBATE W WHTEPHPETHPOBATH MH(OPMALMUIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax, MPEACTABICHHYIO HA YepTEkKax
Y PUCYHKAX.

[TpumensTe reoMeTprueckue (PaKkTbl IJsl PELICHUS] CTEPEOMETPUUYECCKUX
3a1a4, NPEANONararOliX HECKOJIBKO IHArOB PEIICHHS, €CIHA  YCIOBHS
NPUMCEHEHHUS 3aJIaHbl B IBHOH (popME.

[IpuMeHsAT TPOCTEHIIME NTPOrPAMMHBIE CPEACTBA M JICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI TP PELICHUN CTEPEOMETPUUYCCKUX 3a/1a4.

[TpuBOINTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE U
YKU3HH, PaCliO3HABATh MPOSBICHUE 3aKOHOB TEOMETPHU B UCKYCCTBE.

[TpuMeHSTH MOyYCHHBIE 3HAHHWS HA PAKTHKE. AHAJIM3UPOBATh PEAJIbHBIE
CUTyallud M MPUMEHSATh M3YUYEHHBIE TMOHATHS B MPOLECCE MOMCKA PEIICHUS
MaTEMaTHYECKA CHOPMYJIMPOBAHHON MPOONEMBI, MOACIUPOBATH pPEalbHBIC
CUTyallud Ha S3bIKE TEOMETPHH, HCCIECA0BAaTh MMOCTPOCHHBIE MOJEITH C
WCMOJIb30BAHUEM TEOMETPUUYECKUX TMOHATHI WM TEOpEM, ammapara anreOphl,
pelary MPaKTUYECKUE 33a4YM, CBS3aHHBIC C HAXOMXACHHUEM TE€OMETPUYECCKHUX
BEJIMYHH.

11 KNTIACC

OnepupoBaTh MOHITUSMU: IUJIUHIPUUECKAS MOBEPXHOCTh, 00pa3yolme
HWIMHAPUYECKON  MOBEPXHOCTH, LMJIMHIP, KOHUYECKAs MOBEPXHOCTD,
00pa3yroIIHe KOHUYECKOW MOBEPXHOCTH, KOHYC; C(hepruecKas MOBEPXHOCTb.

PacnoznaBare Tena BpatieHus (HUIMHAP, KOHYC, cepa v miap).

OOBACHATH COCOOBI OJYYEHUS TET BPALLECHUSI.

Kiaccugunupopars B3aMMHOE PacioiOKEHUE CPEPHI U MITOCKOCTH.

OnepupoBaTb MNOHSATUSIMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTA CEIMEHTA, IIAPOBOM CJIOW, OCHOBAHWE WIAPOBOrO CJOS, BBICOTA
HIAPOBOTO €O, [IAPOBOM CEKTOP.

Boruncisate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEn  BpalleHMS,
TEOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIL.

OnepupoBaTb MOHATHSIMHU: MHOTOTPAaHHUK, BIMCaHHBIA B cdepy WU
OMHCAHHBIA OKOJIIO cgepsl; cdhepa, BNACAHHAS B MHOTOTPAHHMK WA TENO
BpalllCHMUSI.
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BBIYMCIIATE COOTHOLIEHUS! MEKTY TJIOMAASIMH MMOBEPXHOCTENH U 00BEMaMHU
n0JA00HBIX TEN.

H3o6paxkate m3yyacMmble (UIYypbl OT PYKH H C MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBINOMHATE  (BBIHOCHBIE) TJIOCKHE YEPTEKM W3 PUCYHKOB MPOCTHIX
O0OBEMHBIX (PUTYP: BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAILICHUS.

H3Bnekarh, WHTEPHNPETHPOBATH W NPeoOpa3oBbIBaTh WH(MOPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABIEHHYIO HA YepTekax
Y PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBINOMHATE IEHCTBUS  CIOXKECHHS BEKTOPOB, BBIYATAHUS BEKTOPOB M
YMHOKEHUSI BEKTOpPA HA 4YHCIO, OOBACHATH, KAaKMMH CBOWCTBAMU OHH
oOajaroT.

[IpuMeHATH MPaBUIIO NapasuIeNIeNUIENA.

OnepupoBarh MOHATUSAMU. JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJAYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroOj
MEXAY BEKTOPaMH, CKAJIIPHOEC NPOM3BEIACHHE BEKTOPOB, KOJUIMHEAPHBIE W
KOMIUTAHAPHBIE BEKTOPBI.

HaxomuTe cymMMy BEKTOPOB M MPOM3BEACHHE BEKTOpPa HAa YKCIIO, Yroll
MEXAY BEKTOPAMH, CKAIIPHOE MPOU3BEACHUE, PACKIIABIBATE BEKTOP MO JABYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3anaBarh IIOCKOCTh YPABHEHUEM B IEKAPTOBON CUCTEME KOOPAUHAT.

[TpumeHsaTh reoMeTprYECKHE (DAKTBI JIsl PELICHUS] CTEPEOMETPUUYECKUX
3a1a4, NPEANOJararoluX HECKOJBKO [IAaroB PEUICHMs, €CJIM  YCIIOBUS
NPUMCHEHHUS 3a/1aHbl B IBHOH (hopMme.

Pewmate npocreiinme reoMETpUYECKUE 3a0a49M Ha MTPUMEHEHNUE BEKTOPHO-
KOOPAMHATHOTO METOJIA.

Pemware 3amaun Ha JOKA3aTENIbCTBO MATEMATHYECKUX OTHOLICHWHA W
HAaXOXJICHUE TEOMETPUYECKAX BEIMYMH MO o0pa3laM WIA aJropuTMaM,
NPUMEHSISI U3BECTHBIE METOJbI MPU PEIICHUM CTaHJAPTHBIX MATEMATHYECKUX
3a1a4.

[IpuMeHsATE TPOCTEHIIME NTPOrPaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI TP PELICHUN CTEPEOMETPUUYECCKUX 3a/1aY.

[TpuBOINTE MpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOIE U
JKU3HU, PaCliO3HABATh MPOSBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[TpuMeHTh MOyYCHHBIE 3HAHWSI HA TIPAKTHKE. AHAJTM3UPOBATh PEATIbHBIC
CUTyallud W MPUMEHSATh M3YyUYCHHBIE TMOHATHS B MPOLECCE MOMCKA PEIICHUS
MaTEMATHYECKA CHOPMYJIMPOBAHHON MPOOTEMBI, MOACIUPOBATH pPEalbHBIC
CUTyallud Ha S3bIKE TEOMETPHH, WCCICAOBaTh MOCTPOCHHBIE MOJEITH C
WCMOJIb30BAHUEM TEOMETPUUYECKMX TMOHATHI M TEOpEM, ammapara anreOpsl;
pelary MPaKTUYECKUE 33a4YM, CBS3aHHBIC C HAXOXACHHUEM T€OMETPUYECCKHUX
BEJIMYHH.
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TEMATWYECKOE NIAHNPOBAHNE

10 KJTACC

No
n/
n

HanmeHoBaHue pas3fesnioB
M TeM NporpamMmmel

BBegeHue B CTEpeOMETPUID

MpsamMble 1 NOCKOCTYU B
MPOCTPaHCTBE.
MapannensHoOCTb NPAMbIX U
NAOCKOCTEN

MepneHANKYNAPHOCTL
NPAMbIX U NJIOCKOCTEN

Y nbl MeXAY NpsMbIMU U
MI0CKOCTAMM

MHororpaHHuKu
O6bEMbI MHOrOrpaHHMKOB

[MoBTOpeHMe: ceyeHus,
PacCTosHUA U Y bl

OBLWLEE KO/MMYECTBO
YACOB Mo NMrPOrrAMME

KonunyecTtBOo yacoB

Bcero

10

12

12

10

68

KOHTpO/IbHbIE
paboThbl

lNpaKTnyeckune
paboThbl

ONeKTPOHHbIe (LNPPOBbLIE)
obpasoBaTesibHble pecypchl

https://m.edso00.ru/S2X6T9S4N

https://m.edsoo.ru/A4FAT4AA10

https://m.edsoo.ru/H6S9B2H3C

https://r.edsoo.ru/\V1P7VV405P

https://m.edsoo.ru/H4T8T00O3J
https://rn.edsoo.ru/MOU7P9J8N

https://rn.edsoo.ru/Y0B404U6W

13


https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 K/TACC

No
n/n

OBLUEE KOJ/IMYECTBO

HanmeHoBaHue
paszesioB U TeM
nporpaMmmsl

Tena BpaLleHus
O6bEMBI TEN

BekTopbl 1
KoopAuHaThbl B
NpOCTpPaHCTBe

lNoBTOpEHMe,
0606LeHme,
cucTemaTusayms
3HaHWN

4YACOB IO
NMPOrPAMME

KonunyecTtBo yacoB

Bcero

12

10

34

KOHTpO/bHbIE
paboThbl

MNpakTuyeckune
paboThbl

ONeKTpPOoHHbIe (LNDPOBbLIE)
obpa3oBaTe/ibHble pecypchbl

https://m.edso00.ru/S522P7H5N
https://m.edsoo.ru/U2Z5G409N

https://r.edsoo.ru/K7Z1X5A7E

https://r.edsoo.ru/T4M8POI5F

14


https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

MOYPOUHOE NM/MTAHNPOBAHUE

10 KJTACC

No

n Tema ypoka
/

n

OCHOBHbIE MOHATUSA
CTEPEOMETPUN: TOUKA,
npsamas, naocKoCTb,
npocTpaHcTBo. lNMpaBuna
N300paXKEHNS HA PUCYHKAX:
1306paXKEHNS NIOCKOCTEN,
napannenbHbIX NPSAMbIX
(oTpeskoB), cepenHbI
oTpeska

MoHATMA: nepecekatoLmecs
NNOCKOCTH,
nepecekaroLLmecs npsmas u
MN0CKOCTb

MoHATMA: nepecekaroLmecs
Ma0CcKoCTH,
nepecekaroLLmeca npamas u

KonnyecTtBo 4yacoB

Bcero

KOHTpO/bHbIE
paboThbl

NMpakTuyeckune
paboThbl

[JaTa
N3y4yeHuns

01.09.2026

03.09.2026

08.09.2026

ONEeKTPOHHbIe

unpoBbIe
obpasoBaTefibHble

pecypchbl

https://rn.edso0.ru/S0S2Y9
02z

https://rm.edsoo.ru/N8V5J9
H6P

https://rm.edsoo.ru/U212H4
RIOX

15


https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/U2I2H4R9X

NNOCKOCTb

3HaKOMCTBO C
MHOrOrpaHH1Kamu,
n306paxKeHne
MHOTOrpaHHUKOB Ha
PUCYHKaX, Ha
NPOEKLUMOHHbIX YepTexax

HauyanbHble cBefeHUst 0 Kybe
M nupamuge, Ux pasBeépPTKN U
mogenn. CeyeHus
MHOFOrpaHHNKOB

HauyanbHble cBegeHUsi 0 Kybe
¥ nupamuge, Ux pasBeépPTKN U
mogenn. CeyeHuns
MHOIOrpaHHNKOB

MoHsATME 06
aKCMOMaTMYeCKOM
MOCTPOEHUN CTEPEOMETPUN:
aKCUOMbI CTEPEOMETPUMN U
CNeAcTBUA U3 HUX

MoHsTME 06
aKCMOMaTUYEeCKOM
NMOCTPOEHUN CTEPEOMETPUN:
aKCMOMbl CTEPEOMETPUN 1

10.09.2026

15.09.2026

17.09.2026

22.09.2026

24.09.2026

https://rn.edsoo.ru/N4AWT710
A5S

https://m.edsoo.ru/D3G0OU
4VeT

https://rn.edsoo.ru/C7R7N
3pP7Z2

https://r.edsoo.ru/Y5R6S2
Wi4D

https://r.edsoo.ru/X4H7V
6K7P

16


https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/X4H7V6K7P

10

12

13

cneacTena U3 HUX

MoHsTME 06
aKCMOMaTNYeCcKOM
MOCTPOEHNN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeAcTBUA U3 HUX

MoHsTME 06
aKCMoOMaTMUYeckoMm
MOCTPOEHUN CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN 1
CNeAcTBUA U3 HUX

B3anMMHOe pacnosioXkeHue
NPSMbIX B NPOCTPaHCTBE:
nepecekatoLymecs,
napannesibHble 1
CKpelumBaroLwmecs npsiMble

MapannenbHoOCTb NPAMbIX W

MIOCKOCTEN B NPOCTPaHCTBE:

napannesibHble NpsMble B
MpPOCTPaHCTBe;
napannenbHoCTb TPEX
NPAMbIX

MapannenbLHOCTb NPAMbIX U

MIOCKOCTEN B NPOCTPaHCTBE:

29.09.2026

01.10.2026

06.10.2026

08.10.2026

13.10.2026

https://m.edsoo.ru/Y1T1U
8Y5S

https://m.edsoo.ru/U9F1N7
T3X

https://m.edsoo.ru/Q4H1S4
S9C

https://m.edsoo.ru/BOHON
6RIOT

https://m.edsoo.ru/U4B514
D0O

17


https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/U4B5I4D0O

14

15

16

17

18

19

20

21

22

MapannenbHOCTb NPAMON 1
MAOCKOCTK

YT1Nbl ¢ cOHanpaBfeHHbIMN
CTOpOHamu

Yron mexay npsambiMn B
npocTpaHCcTBe

Yron mexay npsmbiMn B
MpoCTpaHCTBe

MapannenbHoOCTb
MNOCKOCTEN: napasiefbHble
MA0CKOCTU

CsoiicTBa napansnesnibHbIX
MAOCKOCTEN

MpocTeliwne
MPOCTPAHCTBEHHbIE (hUTypbI
Ha NJIOCKOCTU: TeTpasap,
Ky6, napannenenunes,

MocTpoeHune ceveHuii

IMocTpoeHne ceveHnii

KoHTponbHaa pabota no
Teme "TpsAmMble 1 NIOCKOCTH
B NPOCTPaHCTBe.

15.10.2026

20.10.2026

22.10.2026

03.11.2026

05.11.2026

10.11.2026

12.11.2026

17.11.2026

19.11.2026

https://rn.edsoo.ru/O9F7F7
S7L

https://rn.edsoo.ru/M2W6
K4M1C

https://m.edsoo.ru/U4P7UQ
N8C

https://m.edsoo.ru/W5I1H7
V1H

https://rn.edsoo.ru/\V3C9A
OLOE

https://r.edsoo.ru/K2B6X
6Z6F

https://rn.edsoo.ru/C3U4V
315K

https://rn.edsoo.ru/\V0J4J9
P1L

https://rn.edsoo.ru/L418D3
P1J
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https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/L4I8D3P1J

23

24

25

26

27

28

29

MapannenbHOCTb NPAMBIX U
naockocTen"

MepneHAnKYNApHOCTb
NPAMOI 1 MNIOCKOCTU:
nepneHAKyNsapHble Npsamble
B MPOCTPaHCTBE

Mpamble napannenbHble U
nepneHANKynapHble K
MJI0CKOCTH

Mpamble napannenbHble U
nepneHAnNKynapHble K
MJI0CKOCTHU

Mpu3Hak
nepneHAnKyNapHOCTH
NPSMOWA 1 MNNOCKOCTH

Mpu3Hak
nepneHAKYNApHOCTY
NPSMOWA 1 MNNOCKOCTH

Teopema 0 npsMoii
nepneHANKYNApHOW
MA0CKOCTU
Teopema 0 npsmoit
nepneHAnKyNsapHoW
NA0CKOCTU

24.11.2026

26.11.2026

01.12.2026

03.12.2026

08.12.2026

10.12.2026

15.12.2026

https://rn.edsoo.ru/GOL6L7
U1l

https://m.edso0.ru/N2030
2C3R

https://m.edsoo.ru/ESE5Z5
RAW

https://rn.edsoo.ru/C4F9P3
B6C

https://rm.edso0.ru/E6R4R2
Q2J

https://r.edsoo.ru/S8U6G9
O4R

https://r.edsoo.ru/L7F8S0
16D
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https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/L7F8S0I6D

30

31

32

33

34

35

Teopema 0 npsMoii
nepneHANKYNApHOW
MI0CKOCTHU
MepneHAnKynap u
HaK/IOHHbIE: pacCTosHue OT
TOYKW [JO N/IOCKOCTH,
paccTosiHme oT NPAMON [0
MI0CKOCTH
MepneHanKynap u
HaK/IOHHbIE: pacCTosHue OT
TOYKW [JO NIOCKOCTH,
paccTosHMe OT NPsSIMOIA A0
MI0CKOCTH
MepneHAnKynap u
HaK/IOHHbIEe: pacCTosHue OT
TOYKW [JO N/IOCKOCTH,
paccTosiHMe OT NPsSIMOIA A0
MI0CKOCTH
MepneHAnKynap u
HaK/IOHHbIE: pacCTosHue OT
TOYKW [0 N/IOCKOCTH,
paccTosiHme OT NPSAMON [0
MI0CKOCTHU

Y nbl B NPOCTPAHCTBE: Yrofn

17.12.2026

22.12.2026

24.12.2026

29.12.2026

12.01.2027

14.01.2027

https://rn.edsoo.ru/O7L4V
3D6U

https://rn.edsoo.ru/R7P7D2
B2Z

https://rm.edsoo.ru/\V701R
9G6M

https://rn.edso0.ru/S009Z5
DIX

https://rn.edso0.ru/S6G8J9
uoo

https://rn.edsoo.ru/Z4J2E9
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https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F

36

37

38

39

40

41

42

MeXxay npsamoin un
NNOCKOCTLHO
[ByrpaHHbIi yron,
NNHENHBbIA yron
ABYTIpaHHOro yrna
[ByrpaHHbIi yron,
NVNHENHBbIA yron
ABYTPaHHOro yrna

MepneHANKYNAPHOCTL
MNOCKOCTEN: NPU3HaK
nepneHANKYNAPHOCTU ABYX
MAOCKOCTEN
MepneHAnKYNApHOCTL
MAOCKOCTEN: NpU3HaK
nepneHANKYNApHOCTU ABYX
MAOCKOCTEN
MepneHANKYNApHOCTb
MNOCKOCTEN: NpU3HaK
nepneHaKYNapHOCTU ABYX
NNOCKOCTEN

Teopema 0 Tpéx
nepneHanKynspax
Teopema 0 TpéX
nepneHanKynspax

19.01.2027

21.01.2027

26.01.2027

28.01.2027

02.02.2027

04.02.2027

09.02.2027

W3F

https://r.edso0.ru/COX9F9
B1H

https://rn.edsoo.ru/A3Y2P8
PO9R

https://rn.edsoo.ru/Z1L1L4
WO0O

https://rn.edsoo.ru/F3K7G7
B3z

https://rn.edsoo.ru/PO07H2
S4U

https://r.edsoo.ru/Y8YOR
3X7G

https://m.edsoo.ru/F8W6G
114K
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https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/F8W6G1I4K

43

44

45

46

47

Teopema o TpéX
nepneHanKynapax
KoHTponbHaa pabota no
TeMam
"lMepneHanKynapHOCTb
NPAMBIX U NIOCKOCTER" U
"YTrnbl MeXxay npaMbIMU 1
nnockoctaMn"

[MoHATME MHOrOrpaHHuKa,
OCHOBHbIE 3/1EMEHTbI
MHOrOrpaHHuKa, BbiMyKnble
N HeBbINYK/ble
MHOFOrpaHHuUKN; pasBépTka
MHOTOrpaHHuMKa

Mpu3ma: n-yronbHasa
npu3Ma; rpaHy 1 0CHOBaHMA
npu3mbl; nNpsMas un
HaK/I0HHaa NpPU3Mbl;
boKoBas 1 MosiHas
NMOBEPXHOCTb NPU3MbI

Mapannenenunes,
NPSAMOYTO/bHbIN
napannenenuneg n ero
CBOWiCTBA

11.02.2027

16.02.2027

18.02.2027

20.02.2027

25.02.2027

https://rn.edsoo.ru/ETWT7R
INBK

https://m.edsoo.ru/X5U3G
6K5F

https://rn.edsoo.ru/K4P319
Cc8T

https://rn.edsoo.ru/B5V5V
7J1)

https://r.edsoo.ru/O1Y5N
7C5G
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https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/O1Y5N7C5G

48

49

50

51

Mupamnga: n-yronbHas
nupaMua, rpaHun u
OCHOBaHVe nupamunibl;
BoKoBas U MosiHas
MOBEPXHOCTb NUpaMuabl;
npasubHas 1 yceyéHHasn
nupammga

MpaBunbHbIE
MHOrOrpaHHUKN: MOHATME
npasuibHOro
MHOrOrpaHHu1Ka;
npasubHas npusmMa u
npasuibHasa Nupamunaa;
npasuibHasa TpeyrosibHas
nMpaMuaa v NpaBusbHbIN
TeTpasap; Kyo
MpeacTasneHue o
MPaBUIbHbIX
MHOTFOrpaHHMKax: OKTasaap,
[0feKasap v nkocasap.

CunmmeTpus B
MpPOCTPaHCTBE: CUMMETPUA
OTHOCUTE/IbHO TOUKMU,
MPSAMOiA, MIOCKOCTH.
ONIeMeHTbl CUMMETPUN B

02.03.2027

04.03.2027

09.03.2027

11.08.2027

https://r.edsoo.ru/EOP3T7
B8Q

https://rn.edsoo.ru/P5D7S5
W2N

https://rn.edsoo.ru/Q1D7D
178B

https://m.edsoo.ru/H6H3K
8Y2v
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https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/H6H3K8Y2V

52

53

54

95

56

nupammaax,
napannenenunegax,
NpaBUIbHbIX
MHOrOrpaHHUKax

BbluncneHne afieMeHTOB
MHOrorpaHHuUKOB: pébpa,
AnaroHanu, yrnbl

Mnowaab 60KOBOIA
MOBEPXHOCTU W MOJIHOM
MOBEPXHOCTM MPAMOV
npu3mbl, naowaab
OCHOBaHWIi, Teopema o
OOKOBOW MOBEPXHOCTU
NPSAMOA NPU3Mbl

Mnowaab 60KOBOWA
NOBEPXHOCTU ”

MOBEPXHOCTW MpPaBUbHOWA

nMpamufbl, Teopema o
nnowiaan 6oKoBoW
MOBEPXHOCTM YCEUEHHO
nvpaMuabl
KoHTponbHaa pabota no
Teme "MHororpaHHuKuM"

MoHATME 00 06BEME

16.03.2027

18.03.2027

23.03.2027

25.03.2027

06.04.2027

https://rn.edsoo.ru/\V6G2M
2X5]

https://rn.edsoo.ru/Q7L2K
9F3R

https://rm.edsoo.ru/Y9D4A
9MOX

https://m.edso0.ru/S1S1U3
13Y

https://rn.edsoo.ru/S8H2N6

24


https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O

57

58

59

60

61

62

63

64

65

66

O6béM nupamuibl
O6béM nupamuibl
O6béM nupamuabl
O6béM nupamuabl
O6béM npu3mbI
O6bEéM Npu3mbI

O6bEéM npu3mbI

KoHTponbHaa pabota no
Teme "O6bEMBI
MHOrorpaHHmKoB"

MoBTOpeHue, 0606LLEeHME
cucTeMaTunsaLms 3HaHWUN.
IMocTpoeHNe ceveHunin B
MHOFOrpaHHuKe

MoBTOpeHue, 0606LLEeHME
cucTemaTm3aumns 3HaHWUiA.

08.04.2027

13.04.2027

15.04.2027

20.04.2027

22.04.2027

27.04.2027

29.04.2027

06.05.2027

13.05.2027

18.05.2027

170

https://r.edsoo.ru/VV8Q5A
2P2L

https://rn.edsoo.ru/Y1Z6B6
18C

https://rm.edsoo.ru/R6WOV
8I3N
https://rn.edsoo.ru/J1V6I12
C7™M
https://rm.edsoo.ru/Z0E6G9
A8Q
https://rn.edsoo.ru/T6P703
L5M

https://rn.edsoo.ru/M5G4J5
Oo9uU

https://r.edsoo.ru/GOP0S7
M6B

https://rn.edsoo.ru/C2R7A
6B1E

https://rm.edso0.ru/M6T9Q
1G7C
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https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/M6T9Q1G7C

67

68

BbluncneHme pacCToAHWIA:
MeXay ABYMS ToYkamu, oT
TOYKN O NPSAMOM, OT TOUKM
[0 NIOCKOCTU, MeXay
CKpeLLmBaroLmmMmes
NpAMbIMU

iIToroeas KOHTpO/NbHasA
paboTa

lMoBTOpeHue, 0606LLEHNE
cucTemaTm3aumns 3HaHWUiA.
BbluncneHme yrnos: mexay
cKpeLyMBatoLwumMmcs
NpsAMbIMU, MEXAY NPAMOIA 1
MNOCKOCTLH, ABYrPaHHbIX
YI/0B, YIN10B MeXAy
MAOCKOCTAMM

OBLUEE KOJ/IMYECTBO
YACOB MO NPOIrPAMME

68

20.05.2027

25.05.2027

https://r.edso0.ru/O6W90
ACAF

https://m.edsoo.ru/C6J1P2
06S
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https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S
https://m.edsoo.ru/C6J1P2O6S

11 KJTACC

No

n/
n

Tema ypoka

Cdbepa v Wwap: LeHTp,
paguyc, AnameTp;
naowasb NoBepPXHOCTY
cthepsl

B3anmHoe
pacnonoXxeHue cgepsl 1
NN0CKOCTMW,;
KacaTenbHas Nnj0CKOCTb
K cthepe; nnowagb
cepbl

N306paxkeHmne chepsl,
LL1apa Ha NI0CKOCTH.
CeueHna wapa

LinnnHapryeckas
MOBEPXHOCTb,
obpasytoLne
LUWINHAPUYECKON
MOBEPXHOCTU, OCb

KonnyectBo 4Yacos

JaTta
KOHTpO/ibHbIE MpakTnyeckne
Bcero n3yyeHus
paboThbl paboThbl
1 01.09.26
1 08.09.26
1 15.09.26
1 22.09.26

OJIeKTPOHHbIE

unpoBbIe
obpasoBaTe/ibHble

pecypchbl

https://r.edsoo.ru/Y7S2X9
Y1D

https://rn.edsoo.ru/Y1L6L3
QW

https://rn.edsoo.ru/F9Z1J5V
2M

https://r.edsoo.ru/T4X8R6
S5P
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https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T4X8R6S5P

LUWNHAPUYECKON
MOBEPXHOCTU

LinanHap:ocHoBaHMA U
60KOBasi NOBEPXHOCTb,
o6pasytoLas n ocb;
nnowaas 60KoBON U
MOSIHON NOBEPXHOCTYU

N306paxeHune
LUMNUHApPa Ha
NA0CKOCTU. Pa3BépTKa
unnuHgpa. CeyeHus
unnuHapa
(nnockocTblo,
napannenbHon nnm
nepneHANKYNApHOW ocK
LUMInMHApa)
KoHunyeckas
MOBEPXHOCTb,
obpasytoLne
KOHWYECKOW
MOBEPXHOCTU, OCb U
BepLUMHA KOHMNYECKO
MOBEPXHOCTK

KOHycC: oCcHOBaHue U

29.09.26

06.10.26

13.10.26

20.10.26

https://rn.edsoo.ru/T3I0T9E
0D

https://rn.edsoo.ru/S3W1M1
K8N

https://rn.edsoo.ru/P5F6Z9I
9X

https://rn.edsoo.ru/R8Z5E7
Cc2T
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https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/R8Z5E7C2T

10

12

BepLUMHa, 06pasytoLas
1 OCb; NoLwaab
GOKOBOW ¥ MOJTHOM
MOBEPXHOCTK

Y CeUéHHbIN KOHYC:
obpasytoLine 1 BbICOTa;
OCHOBaHuA 1 6oKoBas
NMOBEPXHOCTb

N306paxkeHne KoHyca
Ha M10CKOCTH.
Pa3BépTKa KoHyca.
CeueHuna KoHyca
(nnockocTbio,
napannesibHow
OCHOBaHUIO, U
MAOCKOCTbIO,
NpoxoAsLen yepes
BEpLUUHY)
KombuHauus ten
BpaLleHus v
MHOrOrpaHHNKOB

MHororpaHHuK,
OMUCaHHbIM OKO/O

cthepbl; cepa,

10.11.26

17.11.26

24.11.26

01.12.26

https://rn.edsoo.ru/N5D8T8
T4

https://rm.edsoo.ru/14D8U2
M2W

https://r.edso0.ru/O4E3T6
WO0D

https://r.edsoo.ru/JIK5F8C
2A
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https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/J1K5F8C2A

13

14

15

16

17

18

BMMCaHHas B
MHOTOFPaHHUK UK B
Ten0 BpaLLeHNs

MoHATME 00 06bEME.
OCHOBHbIe CBOWNCTBa
00bEMOB TenN

O6bEM UMIMHAPA,
KOHycCa

O6bEM LWapa K
nnowasb chepsbl
Mofo6HbIE TeNa B
MPOCTPaHCTBE.
CoOoTHOLUEeHUs mexay
naowagamm
MOBEPXHOCTENR,
06bEMamMM MOA06OHbIX
Ten

KoHTponbHas pabota no
Temam "Tena
BpaLLeHuna" n "O6beMbl
Ten"

BekTop Ha NnockocTu n
B NPOCTpPaHCTBe

08.12.26

15.12.26

22.12.26

29.12.26

12.01.27

19.01.27

https://r.edsoo.ru/O0W5V2
D4Y

https://rn.edsoo.ru/N4K3R2
H3l

https://r.edsoo.ru/N4Z000
K3V

https://r.edsoo.ru/H3R3M2
NI9R

https://rn.edsoo.ru/I71710K5
z

https://r.edsoo.ru/X9K2X0
O4E
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https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/X9K2X0Q4E

19

20

21

22

23

24

25

CnoxXeHune n
BblUMTaHNE BEKTOPOB

YMHOXeHVe BeKTopa Ha
yucno

Pa3noxxeHne BeKTopa no
TPEM HeKoMnnaHapHbIM
BeKTopam. [Mpasuno
napannenenunesa

PelueHune 3agay,
CBfI3aHHbIX C
NPUMeHeHWeM npasus
[LeNCTBUIA C BeKTOpaMu

KoopanHaTHoO-
BEKTOPHbIV METOA Mpw
peLLeHnm
reoMeTpuyeckux 3agad

MpamoyronbHas
cucTema KoopAuHart B
MpoCTpaHCTBe.
KoopauHaThl BeKTopa.
MpocTeliwmne 3aga4un B
KoopAanHaTax

Yron mexay
BeKTopamn. CkanapHoe

26.01.27

02.02.27

09.02.27

16.02.27

02.03.27

09.03.27

16.03.27

https://rn.edsoo.ru/Z3S9D1
Frw

https://r.edsoo.ru/B6M9CO
H8G

https://r.edsoo.ru/J1Z25D5Z
4K

https://rn.edso0.ru/Z0J2C1G
2L

https://rn.edsoo.ru/N9Q4H2
D20

https://rn.edsoo.ru/R2L4B1
4Q

https://rn.edso0.ru/Q7R3Q6
DT
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https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/Q7R3Q6D9T

26

27

28

29

30

npon3BeeHne
BEKTOPOB

BbluncneHune yrnos
mMexay npambIMA 1
NJ0CKOCTAMM

KoHTponbHas pabota no

Teme "BekTopbl n
KOOpAWNHaTLI B
npocTpaHcTee"

[MoBTOpEHME,
0606LLeHVE 1
cucTemartmsaums
3HaHW. OCHOBHbIE
(urypsl, (hakTbl,
Teopembl Kypca
nnaHUMeTpun

[MoBTOpEHME,
0606LLeHVE 1
cucTemartmsaums
3HaHW. OCHOBHbIe
(urypsl, (akTbl,
Teopembl Kypca
nnaHuMeTpun

lMoBTOpEHME,

23.03.27

06.04.27

13.04.27

20.04.27

27.04.27

https://rm.edsoo.ru/N611F1V
3X

https://rn.edsoo.ru/D2J7V7F
A

https://rn.edsoo.ru/E7B6D4
D6U

https://rn.edsoo.ru/O8W1N3
W5H

https://rn.edsoo.ru/H2H5NO
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https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q

31

32

33

34

06o6ueHne n
cuctemaTusaums
3HaHWA. 3agaum
NNAHUMETPUN U METOAbI
NX peLleHns

lNoBTOpeHMe,
0606LLeHVE 1
cuctemaTusaums
3HaHWI. 3agaun
NNAHUMETPUN U METOAbI
NX peLleHns

lNoBTOpeHMe,
0606LLeHVE 1
cucTtemaTusaums
3HaHWA. OCHOBHbIE
urypsl, (akTbl,
Teopembl Kypca
CTepeomMeTpum

ViIToroeasa KOHTpONbHaA
paboTa

[MoBTOpEHME,
0606LLeHVE 1
cuctemaTumsaums
3HaHWiA

04.05.27

11.05.27

18.05.27

25.05.27

ROQ

https://m.edsoo.ru/NOT3S8
F4A

https://mxdsoo.ru/A8C3N2
J5C

https://rn.edsoo.ru/Y0X8R0
FoJ

https://rn.edsoo.ru/T6X6E5
K7l
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https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I
https://m.edsoo.ru/T6X6E5K7I

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

34



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOI

HHPOI'PAMMDBI

10 KVTIACC

Koa nposepsiemoro

IIposepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOCHHUSI OCHOBHOMH 00pa3oBaTe/IbHOM NPOrpaMMbl CpeIHero

pe3yabTara o0mmero o0pa3zoBaHus

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSIMU: TOUKA, NPsMAasi, INIOCKOCTb

7.2 IIpuMeHATE aKCHOMBI CTEPEOMETPUH U CJIECACTBUS U3 HUX MPU PELICHUU F€OMETPUUECKUX 3a4a4

7.3 OnepupoBaTh NOHATUSIMH: MAPAJUIENIbHOCTD U NEPIEHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN

7.4 KnaccuduumpoaTe B3aMHOE PaCIIONIOKEHHIE MPSMBIX U ITIOCKOCTEH B MPOCTPAHCTBE

75 OmnepupoBaTh MOHATUSMU: ABYTPAHHBIN YrOJI, TPAHHU ABYTPAHHOTO YIJia, peOpo IBYrPaHHOTO YA, TMHEHHBIN
' yroJi ABYTPaHHOIO yIJja, rpaayCHas Mepa ABYTPAHHOIO yria

76 OnepupoBaTb MOHATHUAMU: MHOTOIPAaHHHUK, BBIMYKJIbII U HEBBINYKJbII MHOTOTPaHHMK, 3JIEMEHTbI
' MHOT'OIPaHHUKA, TPABUJIbHBIM MHOTOTPAHHUK

77 Pacno3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHHKOB (ITUpaMUAa, MPU3MA, NMPSMOYTOJBHBIA Mapajulesenure],
' ky©)

78 KnaccuuumpoBaTe MHOrOTpaHHHUKH, BBIOHMpPAsi OCHOBAHUS M KJACCU(UKALNHU (BBITYKJIbIE U HEBBITyKJIbIE

MHOT'OIpaHHUKH, IMPAaBUJIbHBIC MHOT'OT'PAHHUKH, MPAMBIC U HAKJIOHHBIC MMPU3MBbI, napannenennnez[bl)
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7.9 OnepupoBaTh NOHATUSIMU: CEKYyIIasl INIOCKOCThb, CEY€HHE MHOTOTPAHHHUKOB
7.10 OOBSCHITH MPUHIUIIBI TOCTPOCHUS CEUSHHI MHOTOTPAHHHUKOB, HCITOJIB3YsI METOJ] CIIENIOB
711 Ctpoutb ceueHHs] MHOTOTPAHHHUKOB METOJOM CII€IOB, BBINIOJHSTH (BBIHOCHBIE) IUIOCKHE UEPTEXKH U3
' PHUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaXOXIEHUE T'E€OMETPHUYECKUX BEJIMYMH MO oOpaslaM WIH alrOpuTMaM, NpPUMEHSs
712 WU3BECTHBbIE AHAJIUTUYECKHE METOAbl NPU PEIICHUM CTAHJAPTHBIX MATEMAaTUYECKHX 3a7a4 Ha BBIYHCICHHE
' pPacCTOAHUI MeEXAYy [BYMs TOYKaMH, OT TOYKM [0 TMpPsAMOH, OT TOYKH JOO0 IUIOCKOCTH, MEXKAY
CKPELIUBAIOIIUMHUCS IPSIMBIMU
Pemarp 3amaum Ha HaXOXAEHHE T'E€OMETPHUUECKUX BEJIMYMH MO oOpaslaM WIM alrOpuTMaM, IpPUMEHSs
713 WU3BECTHBIE AHAJIUTUYECKHUE METOAbl MPU PELICHUHM CTAHJAPTHBIX MATEMaTHYECKHX 3a7a4 Ha BBIYMCIICHHE
' VIJIOB MEXIY CKPELIUBAIOUIUMUCS MNPSAMBIMU, MEXAY MPsIMOM M IUIOCKOCTBIO, MEXIY IJIOCKOCTSIMU,
JIBYTPAHHBIX YIJIOB
Bemucnare 00bEMBI U TUIOINAAHM MMOBEPXHOCTEH MHOTOIPAaHHHUKOB (MPU3Ma, MHpPaMUaa) ¢ NMPUMEHEHHEM
7.14 dbopMyJ, BBMHUCISATH COOTHOIIEHUS MEXKAY IUIOMAASMH  TOBEPXHOCTEH, O0BEMaMu  TOJOOHBIX
MHOT'OIPaHHHUKOB
715 OnepupoBaTh MOHATUSMU. CUMMETPUsI B IIPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTb CUMMETPHH, LIEHTpP, OCh U
' TUTIOCKOCTb CUMMETPHUU (PUTYPBI
716 UzBnekaTh, mpeoOpa3oBbIBATL U HUHTEPIPETHPOBATH MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKHX
' ¢durypax, npeACTaBICHHYIO Ha YePTEXKax 1 PUCYHKaX
717 [IpumeHsaTE reoMeTpudeckne (GpakThl Uil PELICHUST CTEPEOMETPHUECKUX 3a/1a4, MPEATIOIarafoliuX HECKOIBKO
' IIAroB PELICHHUs, €CIIH yCJIOBHS IPUMEHEHHSI 3aJaHbl B IBHOH (popme
7.18 IlpumenaTe npocreliliie NpPOrpaMMHBIE CPENCTBA W BJIEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI IpU
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pPEHICHUN CTCPCOMETPUUCCKHX 3adaY

IIpuBoauTe mpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJAE U KU3HH, PACIO3HABATH MPOSIBICHUE

719 3aKOHOB F€OMETPUH B HCKYCCTBE
IIpuMeHsATE NONy4YEeHHBIEC 3HAHUS HA MPAKTUKE. aHAJIU3UPOBATh PEaibHble CUTYallMd U IPUMEHSTh U3YUCHHBIE
MOHATHSI B TPOLIECCE IOMCKA PELICHHs MaTeMaTHYecKd C(opMyIupoBaHHOH NpoOIEeMbl, MOAEIHPOBATH
7.20 peanbHble CUTyallUd Ha SI3bIKE TEOMETPUU, HCCIENOBATh ITOCTPOCHHBIE MOZAEIU C HCIOIB30BAHUEM
reOMETPUUYECKUX TOHATHI W TeopeM, ammapara anreOpbl, pelaTtb NPaKTHYeCKHe 3a/1add, CBsI3aHHBIE C
HAXOKJEHUEM N€OMETPUYECKUX BETUINH
11 KNTIACC

Koa nposepsiemoro

IIpoBepsiemble IpeaMeTHbIE Pe3yJdbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yabTara cpeaHero o0mero oopa3oBaHus
6 I'eomerpus

OmnepupoBaTh MOHSATUSIMHU. [IJMHAPUYECKAs TTOBEPXHOCTh, OOpa3yoirue HUIHHAPUIECKON MOBEPXHOCTH,

6.1 WIMHIpP, KOHWUYECKash TOBEPXHOCTh, OOpa3yrollue KOHUYECKOW MOBEPXHOCTH, KOHYC, cdeprueckas
MOBEPXHOCTH

6.2 Pacnio3naBath Tena BpameHus (LWIMHAP, KOHYC, cdepa u map)

6.3 OOBsCHITH CIOCOOBI MONYYeHUS TEJl BPAIICHUS

6.4 KnaccuguuupoBarb B3aMHOE PacIoyiokeHne chepbl U MIOCKOCTH

6.5 OrnepupoBaTh MOHSATUSIMU: IIAPOBON CErMEHT, OCHOBAHHE CErMEHTA, BBICOTa CErMEHTA, IapOBOH CJIOMH,
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OCHOBAHUE MIAPOBOroO CJ10A, BBICOTA HIAPOBOTO CJIOH, HlapOBOfI CCKTOD

Brerucnsate 00bEMBI U Iomanmn HOBerHOCTeﬁ TCJ Bpall€HUA, TCOMECTPUYUCCKUX TEJII C MPUMCHCHHEM

6.6
bopmy
6.7 OmnepupoBaTb MOHIATUSMHU. MHOTOIPaHHMK, BIIMCAHHBIM B cepy U OMUCAaHHBIA OKoyno chepsl, chepa,
' BIIMCAHHAs] B MHOTOI'PaHHUK WU TEJIO BPALIEHUs
6.8 BbMUCTATH COOTHOIEHUS MEXTy IIIOMIATSIMH IMOBEPXHOCTEH U 0ObEMaMH MOJOOHBIX T
6.9 H3o00pakaTe n3y4yaeMble GUTYpPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB
6.10 BBINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP: BHI CBEPXY, COOKY,
' CHU3Y, CTPOUTH CEUEHUs TEJl BPALICHUS
6.11 U3BnekaTh, UHTEPIPETUPOBATH U NMPe0OPa30BBIBATE MHPOPMALHIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKHX
' ¢burypax, npeacTaBICHHYIO Ha YePTEXKax 1 PUCYHKaX
6.12 [IpuMmeHsAT reoMeTpuuecKkue (akTbl Ui PEIIEeHHs CTEPEOMETPUYECKHMX 3a7ad, MPEeNroyarariinx
' HECKOJIbKO [IArOB PELICHHUs], €CIIH YCJIOBHSI IPHUMEHEHHMsI 3aJaHbl B sSIBHOH Gopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BrIMONHATE AEUCTBUSA CIOXKEHUS BEKTOPOB, BBIMUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOPA Ha 4MHCIIO,
’ OOBSICHATh, KAKUMH CBOHCTBAMH OHU 00JIaat0T
6.15 [IpumeHnATE TpaBUIIO NapasuIeNenuIea NPy CI0KEHUNU BEKTOPOB
OnepupoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAWHATHI B POCTPAHCTBE, BEKTOP, MOAYJb BEKTOpa, PaBEHCTBO
6.16 BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojdl MEXKIYy BEKTOpPaMHU, CKaJspHOE MPOU3BEIECHUE BEKTOPOB,
KOJUIMHEAPHBIE Y KOMIIJIAHAPHBIE BEKTOPBI
6.17 Haxomute CyMMy BEKTOPOB U NPOU3BENEHUE BEKTOpPAa HA 4YHUCJO, YroJl MEXAY BEKTOPaMH, CKaJIsIpHOE

MPOU3ZBCACHUEC, PACKIIAABIBATH BEKTOP MO ABYM HCKOJUIMHCAPHBIM BEKTOPAM
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6.18 3amaBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
6.19 Pemats npocreiiiine reoMeTpudeCcKue 3a1a4u Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA
Pemats 3amaun Ha AOKA3aTENbCTBO MATEMAaTHMYECKUX OTHOLIEHUH M HAaxOXICHHE TIeOMETPUYECKUX
6.20 BEJINYMH 10 o0paslaM MM aJIrOpuTMaM, NMPHUMEHSS W3BECTHBIE METONbI NMPH PELICHWH CTaHOAPTHBIX
MaTEMAaTUYECKHUX 33734
621 IIpumensaTe mpocTeHlNe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI MpPHU
' PELICHNH CTEPEOMETPUUECKHUX 3a4a4
6.22 IIpuBoauTh NpUMeEpbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U >KU3HU, PACIIO3HABATH MPOSIBJIICHHE
' 3aKOHOB M€OMETPHH B HCKYCCTBE
IlpuMeHATE NOSyYEHHbIE 3HAHMS HA MPAKTHKE. AHAJIW3UPOBATb peajbHBIE CUTYallUd W MPUMEHATb
U3y4YeHHBIC TOHSATHS B MPOLIECCE IIOMCKA PEIIeHHs] MaTeMaTH4decku C(HOpMYyJIHPOBAaHHOH MpPOOIEeMBI,
6.23 MOZAEIUPOBATL peajbHble CHUTYallud Ha SA3bIKE TEOMETPHUM, HCCIENOBaTb I[OCTPOCHHBIE MOIEIU C

HUCMOJIb30BAHUEM T'COMETPUICCKHUX MMOHATUHN B TCOPEM, arrmapara a.]'Il"e6pr, peuiaTe IPaKTUICCKUE 3aa4H,

CBA3AHHBIE C HAXOXKACHUEM rCOMETPUICCKUX BCIIMYNH
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HPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUA

10 KVTACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

7

I'eomerpus

7.1

OcCHOBHBIE TOHATHA CTepeoMeTpuHu. Touka, mpsMas, IUIOCKOCTb, MNPOCTpPaHCTBO. IloHATHE 00 aKCHOMaTHYECKOM

MOCTPOCHUHU CTCPCOMETPUN. AKCUOMBI CTCPCOMETPUU U CICACTBHUA U3 HUX

7.2

B3anmHOE pacnonokeHue MpsSIMBIX B TMPOCTPAHCTBE. MEPECEKAOIINECs, MapaJlIebHbIE U CKPELIUBAIOLINECS MPSMBIE.
[TapannenbHOCTD NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapalljiesibHble MPsIMble B IPOCTPAHCTBE, MapajlIeIbHOCTh TPEX
MpAMBIX, MapPaJICJIbHOCTD HpﬂMOfI A MJIOCKOCTH. YTIBI C COHaAIpaBJICHHBIMU CTOPOHAMH, YI'OJl MCXKAY IMPAMBIMU B
npocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEH: mMapajieSibHble IUJIOCKOCTH, CBONCTBA MNapajuIeNbHBIX IJIOCKOCTEH.
[Ipocretinue npocTpaHCTBEHHBIE PUTYPHI HA MNIOCKOCTH: TETPAdAP, KyO, Mapajuieenure]], MOCTPOSHHE CeUCHMI

73

IlepnieHAUKYIAPHOCTE MPSIMOM U IUIOCKOCTH: MEPHNEHAUKYJSIPHBIE MPsMbIE B NPOCTPAHCTBE, MPsMbIE Napaljie/bHBIE U
NEePHNEHAUKYJSIPHBIE K IIJIOCKOCTH, MPU3HAK MEPHEeHAMKYJSPHOCTH MNPsSAMONM W IUIOCKOCTH, TeopeMa O MNpsIMOH
NEePNEHAUKYJIAPHON IUIOCKOCTU. YTIJbl B MNPOCTPAHCTBE. yIrOJd MEXAy MNPSIMOM M IJIOCKOCTBIO, IBYIPAHHBINA YIOJ,
JIMHENHBIN yroJjl ABYrpaHHOro yria. IlepneHaukyasp u HakJOHHBIE: PACCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSTHUE OT
OpssMOM 10  TUIOCKOCTH, TPOEKHHst (UIYpbl HAa IUIOCKOCTh. llepmeHOuKyIspHOCTb  IUIOCKOCTEH:  MpHU3HAK
NEePNEHANKYJIIPHOCTH ABYX IJIOCKOCTEN. Teopema 0 TpEX NeprneHauKyIspax

7.4

Tlousitne MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMECHTBI MHOT'OI'PaAHHUKA, BBIIIYKJIBIC W HEBBIMMYKJIBIC MHOTOI'PAHHUKH, paBBépTKa

MHororpaHauka. [Ipusma: n-yronpHasi npusMa, IpaHd U OCHOBAHMS NMPHU3MBL, NMpsMas U HAKIOHHAS MPHU3MbI, OOKOBast U
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MOJIHAsl MOBEPXHOCTh npusMel. [lapannenenunen, npsAMOyroibHBIM Napaijenenunen U ero cpoictea. Ilupamupa: n-
yroJibHasl MUpaMuAa, TPAaHM W OCHOBAaHHME NHPAMHUIbL, OOKOBas M IOJHAsl IMOBEPXHOCTb MHPAMUIBI, TPABIIIbHAS U
yCceu€éHHas MUpaMuia. OJEMEHTbl MNpU3Mbl U nHUpaMuibl. IIpaBuiibHbIE MHOTOrpaHHUKU: TMOHSTHE MPAaBUJIBHOTO
MHOTOIPAHHMKA, MpaBUjIbHAs MPU3Ma M NPABWIbHAs MUPAMHUIA, NMpaBUJIbHAs TPEYrojbHAas NMUpaMUAA U MPaBUJIbHBIN

TeTpadap, kyd. Ilpencrapnenune o MpaBHJIbHBIX MHOTOTPAHHUKAX . OKTA3IP, JOAEKa3Ap U ukocasapyrue CedeHus: Mpu3Mbl U

MUPaMUbI
75 CuMMeTpusi B NPOCTPAHCTBE. CHMMETPHUS OTHOCHUTEIbHO TOYKH, MPSIMON, IUIOCKOCTU. JJIEMEHTbl CHUMMETPUU B
' nupamMuaax, napauesenunenax, NpaBUIbHbIX MHOMOTPAHHUKAX
Beruncienne 35€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHany, yribl Ilnomane OOKOBOH MOBEPXHOCTH U IOJIHOU
76 MOBEPXHOCTH TPSIMOH TPHU3MBI, IUIOLIAb OCHOBAaHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MpPsAMOH mpusMmbl. llnomans
' OOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU MPABHJIBHON MUPAMUIBL, TEOPEMa O IUIOMAIN YCeueHHOM nupamunsl. [lonsaTue 00
00bpéme. O0BEM MUpPaMUIBL, TPU3MBI
7.7 ITonobubie Tena B npocTpaHcTBe. COOTHOLIEHHU MEXKAY TUIOIIAASIMUA OBEPXHOCTEH, 00bEMaMu OAOOHBIX TeJ
11 KJIACC
Kon IIposepsiemMblii 3JIEeMEHT COAEPKAHUSA
6 I'eomerpus
6.1 HumuHapudeckass MOBEPXHOCTh, 0Opa3yroLIie MMIMHAPUIECKON MOBEPXHOCTH, OCh LMJIMHAPUIECKOH MOBEPXHOCTH.
' HumuHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTh, 00pa3yroLIasi ¥ OCh, IIIOMAb OOKOBOH U MOJHONW MOBEPXHOCTH
6.2 KoHnuueckasi moBepXHOCTb, 00pa3yroLIe KOHWYECKOH MOBEPXHOCTH, OCh M BEpIINHA KOHMYECKOW MOBEPXHOCTH.

Konyc: ocHOBaHMe U BeplmHa, 00pa3yromas U OCh, IJIOMAAb OOKOBOH M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC!
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00pasyromue 1 BbICOTa, OCHOBAHMSI M OOKOBAs IOBEPXHOCTh

Cohepa u 1map: UeHTp, paauyc, OUAaMeTp, IUIOMAAb MOBepXHOCTH cepbl. B3aumuoe pacnosnokeHue cdepbl u

6.3
TUTOCKOCTH, KacaTeJIbHasl IJIOCKOCTD K cepe, miomans chepsl
6.4 HzobpaskeHne Ten BpaleHs Ha INIOCKOCTH. Pa3BépTka HMIMHAPA U KOHyCa
6.5 KomOuHammu Ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTPaHHMK, OMMCAaHHBIA OKoyo chepsl, chepa, BIUCAHHAS B
' MHOTOTPaHHMK, WJIK TEJIO BPallleHUs]
6.6 ITousitne 06 o6véme. OcHOBHBIE cBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSMOYTOJBLHOTO Mapajlieienuneaa u
' cieacteus u3 Heé. O0BEM LmmHApa, konyca. O0bpEéM mapa u miomanb chepsl
6.7 ITonoOHbIe Tena B npocTpancTBe. COOTHOLIEHUS MEKAY IUIOLIASIMU TIOBEPXHOCTEH, 00BEMaMU MMOTOOHBIX TEI
6.8 Ceuenuss umamHApa (MApauielbHO W TMEPIEHAUKYJSPHO OCH), CEYEeHHS KOHyca (IMapajuielbHOe OCHOBAHUIO H
' MPOXOASIIIee Yepe3 BePIINHY ), CEUSHUS 1apa
BexTop Ha miockocTH M B mpocTpaHcTBe. ClOK€HHE W BBIUUTAHUE BEKTOPOB. YMHOMKEHUE BEKTOpa Ha YHUCIO.
6.9 PasnoxxeHue BeKkTOpa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. IlpaBuno napannenenunena. Pemenue 3anad, CBA3aHHbIX
C IPUMEHEHUEM ITPABUJI NEHCTBUN C BEKTOPAMHU
IIpsamoyronpHas cuctema KOOpAuHAT B npoctpaHcTse. KoopauHatel BexTopa. IIpocreiimune 3agaun B KOOpAMHATAX.
6.10 Yron mexny BekTopamu. CKaIsipHOE MPOU3BENCHIE BEKTOPOB. BrIMUCIEHNE YITIOB MEXKIY MPSIMBIMU U TIJIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METON NPHU PEIICHUH FEOMETPUUYECKUX 3a4a4
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HPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI1 OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIHIETO OBPA3OBAHUSA

Koa nposepsiemoro
TpeboBaHUS

IIposepsiemble TpeOOBAHUS K PEeAMETHBIM Pe3yJbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbI CpeHero oo0mero o0pa3oBaHus

Brnagenne wmeromaMu OKa3aTeNbCTB, aNrOPUTMAMU peIIeHHs] 3ahad, yMeHue (OpMyIHpOBaTh H
ONEePHPOBATh TMOHATUSIMH. OIpEHeNieHHe, aKCHOMa, TeOpeMa, CIEACTBHE, CBOWCTBO, NPH3HAK,
J0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYJIUPOBKH, MPUMEHSATh UX, yMEeHHE (HOpMYJIUpPOBaTh OOpaTHOE U
NPOTHBOMNOJIOXKHOE YTBEpPIKIEHHE, NPUBOIUTH MNPUMEPHl M KOHTPIPUMEPBL, HCIHONB30BATh METON
MaTeMaTHYECKOW WHAYKLUH, MPOBOAUTD TOKA3aTEeJIbHbIE PACCYXKACHUS MPHU PEIISHUH 3a71a4, OLEHUBATh
JOTHYECKYI0  TMpPaBHJIBHOCTb  PACCYy)KOEHWIH; yMEHHE OMNepUpoBaThb IMOHSTHAMU.  MHOXECTBO,
MOJMHOKECTBO, OINEpPallUyd HAJX MHOXECTBAMH, YMEHHE HCIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIH
amrmapar sl ONMCaHMs PEaIbHBIX MMPOLIECCOB U ABJICHUH M MPH PEIIEHUH 33/1a4, B TOM YUCIIE U3 APYTHX
yueOHBIX NMPEIMETOB; YMEHHE ONEPHPOBATh MOHITUAMH: rpad, CBA3HBIN rpad, nepeso, muki, rpad Ha
TUIOCKOCTH, YMEHHE 3a7aBaTh U OMUCHIBATH rpadbl pa3IMUHBIMU CIIOCOOAMHM; HUCIOIB30BATh Tpadsl mpu
peLeHny 3aaa4y

Vmenue ONEPUPOBATEL MOHATUAMU. HATYPAJIbHOC YHUCIO, HEJIOC YUCIIO, CTCICHDb C LECJIBIM ITOKA3aTCJIeM,
KOpPE€Hb HaTypaanofI CTCIICHU, CTCIICHb C PALMOHAJIBHBIM IIOKA3aTECJIEM, CTCIICHL C HeﬁCTBHTeHbeIM
IIOKa3aTEJIEM, J'IOl"apI/I(I)M qucjia, CMHYC, KOCUHYC U TAaHT'CHC IMPOU3BOJBHOTO YUCIIA, OCTATOK MO MOAYJIHO,
palluOHAJIBHOE YUCIIO, HUPPALUOHAJIBHOEC YUCIO, MHOXKCCTBA HATYPAJbHBIX, LEJIbIX, PallMOHAJIBHBIX,
HeﬁCTBHTeHbeIX HUCCIT, YMCHHUE UCTIOJB30BATE MPU3HAKU ACITIUMOCTH, HaVMEHBII U O6LLIPII>'I JACINTEIIb U
HAaUMCHBIIICC 06Luee KpPaTHOE, aJIrOpUTM EBKJ’II/II[a npu pemeHun 3agav, 3HAKOMCTBO C PA3JIMYHBIMU

NMOBUIMOHHBIMU CUCTEMAMU CUHUCJICHUS, YMCHHUE BBINIOJIHATH BBIYUCJICHUC 3HAYEHUH U HpeO6pa30BaHI/I$I
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BBIPAKEHUI CO CTemeHsAMHU U Jorapupmamu, npeodpa3oBaHus APOOHO-PALMOHAIBHBIX BbIPAKEHHIA,
yYMEHHE ONEePUPOBATH MOHATHSMU: MTOCIEI0BATEIbHOCTD, apUPMETUIECKast IPOTPECCHs], TEOMETPHUECKas
nporpeccusi,  OeCKOHEYHO  yObIBarOIlas  TeOMETPHYECcKass  MPOrPeccHs, yMEHHE  3a/1aBaTh
MOCJIEIOBATENILHOCTH, B TOM YHCJE€ C IOMOINBIO PEKYPPEeHTHBIX (POPMyJN;, yMEHHE OIepHpOBaTh
MOHATUAMM: KOMILIEKCHOE YHCJO, CONPSDKEHHbIE KOMIUIEKCHBIE 4YHCHIA, MOAYJIb M apryMeHT
KOMILIEKCHOTO 4HCia, (popMa 3amiCH KOMIUIEKCHBIX 4YHCeNl (reoMeTpuveckasi, TPUTOHOMETpUYecKas U
anreOpandeckasl); yMeTb NPOM3BOAUTH apUPMeTHYeCKHe [IeHCTBHS C KOMIUIEKCHBIMH YHCIIAMU,
MPUBOJUTL MPUMEPHI UCIOJIB30BaHNS KOMIUIEKCHBIX YMCEN, ONEepUpOBaTh MOHATHIAMM: MaTpuua 2x2 u

3x3, onpenenuTesb MAaTPULbL, FEOMETPUUYECKHI CMBICI ONPEAEIUTENS

YMeHHe OmnepupoBaTh MOHATUSMH. pPAalUOHANbHBIC, HPPALUOHAJIbHBIC, MOKA3aTENIbHBIC, CTEICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUYECKHE YPABHEHUSI U HEPABEHCTBA, MX CUCTEMBL, YMEHHE OIIEPHPOBATH
NOHATHSIMH.  TOXKIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa
YPaBHEHUNH W HEPAaBEHCTB, PABHOCWJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CUCTEM, YMEHHE pellaThb
YPaBHEHUsl, HEPABEHCTBA U CUCTEMBI C IOMOLIBK) PA3JINYHBIX NPUEMOB; PELIaTh YPABHEHUs], HEPABEHCTBA
U CHCTEMBl C TapamMeTpOM; MPHUMEHSTb YypPaBHEHUs, HEPABEHCTBA, WX CUCTEMbl Uil PELICHUs

MAaTCEMATUYCCKUX 3aaa4 U 3a1a4 U3 Pa3JIMYHbIX oOuacreit HAayYKH U peaanoix'I JKU3HHU

YMeHHne OnepupoBaTb MOHATHAMU. (PYHKLUHUS, YETHOCTh (YHKIHMH, NEPUOAMYHOCTh (PyHKLUH,
OrpaHUYEHHOCTD (PYHKIIMH, MOHOTOHHOCTD (PYHKLIUH, IKCTPEMyM (YHKIHH, HAHOOJbIIee U HAaNMEHbIIIee
3HaueHHs (PYHKIMH Ha TIPOMEXYTKE, HETIpephIBHAS (PYHKIMS, ACUMIITOTH rpaduka PyHKUUH, TIepBast U
BTOpasi MPOU3BOAHAA (PYHKLMH, reOMETPUIECKUN U (PU3NIECKUI CMBICI MPOU3BOAHOMN, mepBooOpas3Hasi,
OTIpPEeNeNIEHHBbI HMHTErpaj; yMEHHEe HaXOAWThb AaCUMNTOTHI Tpaduka (YHKIMH, YMEHHE BBIYUCIATH
NPOM3BOIHBIE CYMMBI, MPOU3BEACHUS, HYACTHOrO W KOMIIO3ULMH (YHKIMHA, HAXOIUTh YpaBHEHHE

KacaTeJbHOH K rpaduky QyHKIMH, YMEHHE HAXOAWTH MPOU3BOJIHBIC SJIEMEHTAPHBIX (PYHKUUN, yMEHHE
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HUCIOJIB30BATh MPOU3BOAHYIO AJid HCCICAOBAHUA (I)YHKL[PIP'I, HaXodUuTb HaI/I6OJ'IbH_II/Ie U HAUMECHBIIHEC
3HaueHust (PyHKUUH, CTPOUTh rpa)Kd MHOTOWIEHOB C HCIIOJIb30BAHHEM aIllapara MaTeMaTHYECKOTO
aHan3a, IPUMCHATDL NPOU3BOAHYIO AJI HAXOXKACHUS HAWJTYUHICTO PCIICHWA B MPUKJIIAAHBIX, B TOM YHUCJIC
COLIMAJIBHO-DKOHOMMUYCCKUX U (I)I/ISI/ILIGCKI/IX 3agavax; HaXOIUTHh IIOaan U O6’béMbI (I)I/IFy C IIOMOIIBIO
UHTErpaia; NPUBOIUTH MPUMEPbl MATEMAaTHUYECKOTO MOIENHUPOBAHMS C MOMOIIBI aAuddepeHInanbHbIX
YpPaBHEHUI

YMenune onepupoBaTh NOHATUSMH: rpaduk (yHKIuH, oOpaTHas (QyHKUMSA, KOMIO3ULMS (PYHKIUH,
TuHeWHast (YHKOWS, KBagpaTU4Has (YHKUHMS, panuoHaNbHas (QYHKLWS, CTEeTeHHas (QyHKIHS,
TPUrOHOMeTpHUecKue (yHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHWe (YHKIMH, T[OKa3aTelbHas W
ngorapupmuyeckass QYHKOUHM, yMEHHE CTPOUTh TpaQuKd MU3y4eHHbIX (PYHKIUH, BBITOJIHSTH
npeoOpazoBaHuss TpapuKoB (PYHKIMHA, UCHOIB30BaTh TrpadWKU Ui U3YYEHUs MPOIECCOB W
3aBHUCUMOCTEH, MpPH PELIeHUH 3a7ad U3 APYruxX y4eOHBbIX NMPEIMETOB U 3a/1a4 W3 PEaJbHON JKHU3HH,
BbIpakaTh (POPMyJIaMH 3aBUCHIMOCTH MEKIY BEIMYMHAMHU; UCIIOIB30BaTh CBOICTBA U rpaduku PyHKUUH
IUI peLICHUs YPaBHEHHWH, HEPaBEeHCTB W 3aJad C IapaMeTpaMu;, H300pakaTb Ha KOOPIUHATHOM

MIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUII, HEPABEHCTB U UX CUCTEM

YMeHHne peraTb TEKCTOBBIE 33Ja4M Pa3HbIX THUIIOB (B TOM YHCIE HA MPOLEHTH, JOJM U YacTH, Ha
IBWKEHHe, padoTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH, 33a4d U3 O0JAaCTH YNPaBJIECHUsS JIUYHBIMH H
ceMeWHbIMU (DMHAHCAMH), COCTABIIATH BBIPAXKEHUS, YPABHEHHSI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO
3aa4M, UCCIENOBAaTh IOJyYEHHOE DELICHWE W OLEHUBATh IMPaBAONOAOOHOCTH Pe3yJbTATOB, YMEHHE
MOAEJIUPOBATb pPEalbHBIE CHUTyalMd HA s3bIKE MATEMaTHKH, COCTAaBJSATb BBIPAXKCHUS, YPABHECHMUS,
HEPAaBEHCTBA U UX CHCTEMBI 10 YCJIOBHIO 334U, UCCIEN0BATh IOCTPOCHHBIE MOAEIU C HCIOIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh MTOJYYEHHBIH PEe3yJIbTAT

YMeHue onepupoBaTh MOHSATUSMHU: CpelHee apupMeTHYeCKoe, MEAraHa, HauOoJbllee U HAUMEHbINEe
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3HAYeHHs, pa3Max, IUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE YHCIOBOTO HaOOpa, yMEHHE H3BIIEKaTh,
UHTEPIPETHPOBAaTh HMH(POpMAILIMIO, TMPENCTABIEHHYI0 B TaOmWIax, Ha [Adarpammax, rpadukax,
OTPAKAIOIIYIO CBOMCTBA pEaNbHBIX MPOLECCOB M SIBJICHUH, MPEACTABISATh WH(POPMALMIO C MOMOIIBIO
TabJIUI U JUarpaMM; MCCIIEIOBATh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHUEM rpaduuecKnux
METOZIOB M 3JIEKTPOHHBIX CPEACTB; IpaUUECKH HCCIIENOBaTh COBMECTHBIE HAOMIOACHUS C MOMOIIBIO
JarpaMm pacCeUBaHUs U JIUHEMHON perpeccuu

YMeHHne onepupoBaTh MOHITHAMU: CIyYalHBIA OMBIT M Cy4ailHOE COOBITHE, BEPOATHOCTD CIIy4alHOTO
COOBITHS, YMEHHE BBIYHCISITH BEPOSTHOCTh C HCIOJIb30BAaHHEM TIpPapuUecKMX METONOB, NPHUMEHSTh
(bopMyIIBI CIOKEHUST U YMHOXEHHUSI BEPOATHOCTEH, popMynry mOIHOH BeposiTHOCTH, opmyny bepHymm,
KOMOWHATOpPHBIE (PaKTHI U (HOPMYJIBI, OLIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHI, YMEHHE ONEPUPOBATH
NOHATHSIMH.  CITy4aiiHas BENMYWHA, pAaclpelneieHne BePOSTHOCTEH, MaTeMaTHYeCKOe OXHIAHUE,
IUCTIEPCUS] M CTAHAAPTHOE OTKJIOHEHHUE CIyYailHON BENMYHHBI, (PYHKIHMH PACTPENeNeHUs] U IJIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEeIbHOTO M HOPMAJIBHOTO pACIpeleNeHHil; yMEHHE HCIIONb30BaTh CBONCTBA
U3YUYEHHBIX PACHpEeNeNeHni Ui PEeIleHUs 3a]ad; 3HAKOMCTBO C TOHSATHSIMH: 3aKOH OOJBLIMX YHCE,
METO/IbI BBIOOPOYHBIX MCCIIEIOBAHUN, YMEHUE MPUBOIUTH IPUMEPHI ITPOSBICHHS 3aKOHA OONBIINX YHCET
B IIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHUE OMEPUPOBATh MOHATUSAMH. COYETAHHUE, TEPECTAHOBKA,
YHCIIO COYETAHUH, YUCIIO MEPEeCTaHOBOK;, OMHOM HpIOTOHA, yMEHHE MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
pacCy>KOeHusi i peIIeHUs 3a/4ad;, OLEHHBATh BEPOSTHOCTH pPEaJbHBIX COOBITHI, COCTaBISTH
BEPOSITHOCTHYIO MOZIE€IIb U MHTEPIPETHPOBATH NMOJTYUECHHBIN Pe3yJIbTaT

YMeHHe onepupoBaTh MOHATUAMU. TOUKA, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyY, BEJINYNHA
yria, TIUIOCKMH yroj, [BYIPaHHbIA yroJj, TPEXTPAHHBIA yIroOJ, CKPEIIMBAKOLIUECS IPsIMBIE,
NapaJuIeIbHOCTh U NEPHEHANKYJIAPHOCTh NPSAMBIX U IIJIOCKOCTEH, YroJl MEXAY NPSIMBIMH, YTOJ MEXKOY

pr[MOfI " TJIOCKOCTBIO, YI'OJl MECXKAY IJIOCKOCTAMU, PACCTOAHUE OT TOYKU A0 IIJIOCKOCTHU, PACCTOAHUEC
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MEXAY NPSIMBIMHM, PACCTOSHUE MEXKAY IUIOCKOCTSMH, YMEHHE WCIONb30BaTh IIPU PELICHUM 33134
u3y4yeHHble (PaKThl U TEOPEMBl IJIAHUMETPUH, YMEHHE OLICHWBATh Pa3Mepbl OOBEKTOB OKPYIKAIOIIEro
MHpA, CTPOUTh MAaTEMAaTUYECKHE MOJEIN C MOMOLIBK) NeOMETPUYECKUX MOHSATUI U BEJIWYUH, PEIlaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUEC 3aaa4n

10

YMeHHne OonepupoBaTh MOHATHSAMH: IUIOMAnb (Gurypsl, oObéM (QUrypel, MHOTOrpaHHMK, MpPABHIBHBIN
MHOTOTPAaHHHMK, CEYEHHe MHOTOTPAaHHUKa, KyO, mapajuiejenumnen, npu3Ma, nupamuna, ¢urypa u
MOBEPXHOCTh BpAILICHMs, IWJIMHAP, KOHYC, Imap, cdepa, momanb chepsl, IUIOMAanb MOBEPXHOCTU
MUPaMHUIBL, TPU3MBL, KOHYCa, UUINHAPA, 00BEM KyOa, MPsIMOYTOJBbHOIO Mapajuleenunena, THpaMuIbl,
NPU3MbI, LUJIUHAPA, KOHyCa, Ilapa, pa3BépTKa IOBEPXHOCTH, CEUYEHMsT KOHyca W LWIMHIPA,
napajuieNIbHble OCH WJIM OCHOBAHMIO, CEUEHHE IIapa, TNIOCKOCTh, Kacaromascs cepbl, LMIHHAPA, KOHYCA,
YMEHHUE CTPOHUTh CEYEHHE MHOTOrPaHHHMKA, H300pa’kaTh MHOTOTPAHHHUKH, (UTYPbl M TOBEPXHOCTH
BpALICHUs, UX CEYEHUs, B TOM YHCJIE€ C MOMOIIBIO JJIEKTPOHHBIX CPEICTB, YMEHHE NPUMEHATh CBOWCTBA
reOMETPHUYECKUX (PUTYP, CAMOCTOATEIBHO (DOPMYITUPOBATH ONPENEICHUSI H3y4aeMbIX (PHUTYp, BbIIBUraTh
THIOTE3bl O CBOWCTBAX M TNPHU3HAKAX TI€OMETPHUEcKUX (uUryp, oOOCHOBBIBATH WJIM ONPOBEPraTh HX;
YMEHHE TPOBOAMUTH KIACCUPHUKALMIO (UTYP TO pPa3IHMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBbIE

AOMOJIHUTCIIbHBIC TTIOCTPOCHUSA

11

YMeHHne onepupoBaTh NOHATHSIMH: IBI)KEHHE B MPOCTPAHCTBE, NApPAJICNbHBIA EPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B TPOCTPAHCTBE, MOBOPOT, mpeodpasoBaHue moaodusi, monoOHble (GUryphl, yMeHHe
pacrio3HaBaTh paBHble W MONOOHBIE (UTYpPbI, B TOM YHCIE B NPHUPONE, HCKYCCTBE, apXHUTEKTYpE;
UCTIOJIB30BATh M€OMETPUIECKHE OTHOLICHHS TIPU PEIIEHUH 337a4; HAXOIUTh F€OMETPHUECKUE BEITUUHHBI
(nmmHa, yron, miomanab, oOBEM) MPHU PELISHHH 3aAad U3 APYTHX Y4eOHBIX MPEOMETOB U M3 PealbHOU
JKU3HHM, YMEHHUE BBIUHCJSATH TE€OMETPUYECKHE BEJIMYUHBI (IJIMHA, YroJ, IUIOMAnb, OOBEM, IUIOMAdb

MOBEPXHOCTH), WCIOJB3ysl H3y4YeHHbIe (OPMYJBI MU METOABL, B TOM YHCIE. IUIOMANb MOBEPXHOCTU
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NUpaMUIbl, TPU3MBI, KOHyCa, LIWIMHApA, I[Uomans chepb;, 00béM Kyba, NPSIMOYTOJBHOTO
napajuteNenuneaa, TUPaMuabl, MPU3MBL, UJIMHAPA, KOHYCA, [apa, YMEHHE HAXOAUTh OTHOIIEHHE 00BEMOB
nofo0HbIX puryp

12

YMeHue onepupoBaTh MOHATHSIMU: MPSMOYIOJbHAs CUCTEMa KOOPAMHAT, BEKTOp, KOOPAMHATBI TOUKH,
KOOpAMHAThl BEKTOpa, CyMMa BEKTOPOB, MpPOW3BENEHHE BEKTOpa Ha YHUCIO, pas3jIioKeHHe BEKTOopa Io
0asucy, CKaJsipHOE TPOU3BEAEHHE, BEKTOPHOE IIPOMU3BEAEHHUE, Yrojl MEXAYy BEKTOPaMH, YMEHHE
HCIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOA JJIsl PEeLEeHUs] TeOMETPUYECKUX 3a7ay U 3a/1a4 IPYrux

y4eOHBIX MTPEIMETOB

13

VMmenune BbI6I/IpaTb HOI[XOI[;IH_II/Iﬁ METOH A PELICHUA 3adavd, MNOHUMAHUEC 3HAYUMOCTU MATCMATHUKU B
HU3YyUCHUH TIPUPOAHBIX H O6H.I6CTB6HHBIX nmpoueccoB 1 ﬂBHeHHfI; YMEHUE pacClliO3HABATHb MPOABIICHUE
3aKOHOB MaT€MaTUKUM B HUCKYCCTBC, YMCHUEC TMPUBOAUTL TMPUMEPbI MATCMATHUYCCKUX OTKprTI/Iﬁ

POCCHUICKON ¥ MUPOBOW MaTeMaTUYECKON HAyKH
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HEPEYEHD DJIEMEHTOB COIAEP/KAHUA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 21eMEHT COAEPKRAHMS

1 Yucna 1 BEIMUCIECHUS

1.1 Harypanbnele u nensle yncia. IlpusHaku 1eMMOCTH LEJbIX YUCEN

1.2 Panmonanbablie yricna. OOBIKHOBEHHBIC U NECSITUYHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbIE MEPHOANYECKHE Npodu

1.3 Apudmernueckuii KOpeHb HATypaJbHOH cTeneHn. JlefdcTBrs ¢ apupMeTHIEeCKUMH KOPHSIMU HATyPaJIbHOM CTENEHU

1.4 Crenenb ¢ nenbiM nokasareseM. CTeneHb C paluOHAJIbHBIM 1oka3aTesaeM. CBOMCTBA CTEICHU

1.5 CuHyc, KOCHHYC U TAaHT'€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTAHI'€HC YUCJIOBOr0 apryMeHTa

1.6 Jlorapudwm uncna. JlecaTH4HbIE U HATYpaJIbHBIC JOTAPH(PMBI

17 JleiicTBuTenpHble uncia. Apudmerndeckue onepauuyd ¢ ACHCTBUTENbHBIMH uuciaMu. lIpuOnnKkEéHHbIE BBIYUCICHUS,
' MIpaBUjIa OKPYTJICHHs], IPUKUAKA U OLICHKA PE3yJIbTaTa BbIMUCICHUN

1.8 [IpeoOpa3oBanue BbIpaKEHUH

1.9 KommuiekcHble uncina
2 YpaBHEHUs 1 HEPABEHCTBA

2.1 Lenble u 1poOHO-paIMOHANBHBIE YPAaBHEHUS

2.2 HppaunonanbHele ypaBHEHUs

23 TpuroHomerpudeckne ypaBHEHUs

2.4 ITokazaTenpHbIe 1 JOrapupMUUECKHE YPABHEHUS

2.5 [enbie 1 npoOHO-paIIMOHATIPHBIC HEPABEHCTBA
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2.6

HppauumonanbHble HEpaBEHCTBA

2.7 ITokazaTenpHbIE U JOrapupMIUECKHE HEPABEHCTBA
2.8 TpuroHomerpudeckre HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMu
2.11 Matpuia cuctembl JMHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpULbl
3 OyHKIMN U rpaduKu
31 OyHk1us, criocodr! 3ananus GyHkunu. I'paduk ¢pynkumn. Bzanmuo obpaTtHble pyHkmn. YETHBIE U HEUETHBIE (QYHKIMH.
' IMepuonuueckue GyHKIUM
Obnacte onpeneneHuss W MHOXecTBO 3HaueHMd (QyHkumu. Hymm ¢yHkumn. TIpoMexyTKH 3HAKOIOCTOSHCTBA.
3.2 IIpoMekyTKH MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHMMYyMbI (pyHkunu. Hambonbliiee n HauMeHbIee 3HaUEHHUE
(YHKLNN Ha TPOMEKYTKE
313 CrenenHas (yHKIMSI C HaTypaJbHBIM U LebIM okasateneM. E€ cBoiictBa u rpaduk. CpolictBa u rpadux KOpHS 1-OH
' CTEMNEHH
34 TpuroHomerpuieckue GyHKLINHU, UX CBOICTBA U rpaduKu
3.5 ITokazaTtenpHast 1 norapudmudeckas QyHKINH, UX CBOWCTBA U rpauKu
3.6 Touku paspseiBa. AcuMnToTsl rpagukoB ¢yHkumil. CBolicTBa QYHKIINH, HENPEPHIBHBIX HA OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHs ITOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckast nporpeccuu. @opmyia CI0KHBIX TPOLIEHTOB
4 Havana MaTeMaTU4€CKOro aHaJIN3a
4.1 IIponsBonnas ¢yHkumu. [Ipon3BogHbIE S1€MEHTAPHBIX ()yHKIHI
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[IprMeHeHne MPOU3BOIHON K UCCIENOBAHMIO (PYHKIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHne HanOONbIIero u

42 HAMMEHBIIEro 3Ha4eHUs PYHKIIMU Ha OTpe3Ke
43 ITepBoobpasnHast. MHTerpan
5 MHOeCTBa U JIOTHKA
51 MHoOecTBO, onepanuu HaJ MHOXKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposTHOCTD U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomOunartopuka
7 I'eomerpus
7.1 Durypel Ha MIOCKOCTH
7.2 IIpsiMBbIe 1 IOCKOCTH B NPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BpalleHUs
7.5 Koopaunate! 1 BEKTOpBI
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