SIBnsieTcst 4acThIO COJECPKATEIBHOTO pa3ielia

OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMBbI CPETHETO OOIIEro 00pa3oBaHUsI
MAOY COLI Ne 51

[punsiTo neparornueckuM coperom, mporokoin ot 31.08.2023 Ne 1,
npukas oT 31.08.2023 Ne 122-ox1

Buecensl JOITOJIHCHUSA 1 U3MCHCHMU A !

o mnpotokoi ot 28.08.2024 Ne 1, npuka3 ot 28.08.2024 Ne 97/1-ox

o mnpotokoi ot 29.08.2025 Ne 1, npuka3 ot 29.08.2025 Ne 122-ox
e MPOTOKOJ OT 26.06.2026, npukas ot 26.06.2026 Ne 103/1-0x

PABOYASI [TIPOTPAMMA
(ID 6638422)

yueOHoro kypca «I'eomerpus».
ba3oBbiil ypoOBeHb

s ooygaronuxcst 10-11 kiaccos



HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS Jist
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro o0IIero oopa3oBaHus,
®OIT COO, ¢ yuéTroM COBpPEMEHHBIX MUPOBBIX TPeOOBaHM, MPEABABISAEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUIO, M TPATUIUNA POCCUUCKOrO 0oOpa3oBaHUSI.
Peanuzanust mporpaMMbl o0ecrieurBaeT OBJIACHUE KIIIOUEBBIMU KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JJIi CaMOpa3BHUTHS W HEMPEPBIBHOTO OOpa30BaHMUSA,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCH.

HEJN U3YYEHUA YYEBHOT'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETpPHHM Ha YpPOBHE CpPEIHEro OOIIeTro
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYCCKONW 3HAYMMOCTHIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATHLHON MaTeMaTHYCCKOU
IPaMOTHOCTH, U3yYeHUS IPYTUX Y4eOHBIX NUCHIUIUTHH. Pa3zBuTne y oOyJaromumxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH WM TMPOHMCXOXKICHHH T€OMETPHYECKHX
abCTpakiuii, COOTHOIICHHH pPEaJbHOr0 M HACATLHOTO, XapakTepe OTPaKCHHUSI
MaTeMaTUYECKOW HAyKOM SIBJICHUI U TIPOIIECCOB peaIbHOTO MHUPa, MECTE T€OMETPHH
B CHCTEME HayK M POJIM MAaTEeMaTHYECKOTO MOJICITHPOBAHHS B HAYYHOM MO3HAHHUH U
B MIPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PCHHSI YIAITUXCS, a
TaK)Ke KadeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM
00111eCTBeE.

['eomeTpust sIBISIETCS OJHUM W3 0a30BBIX MPEJAMETOB Ha YPOBHE CPEIIHETO
oOmero oOpa3oBaHHs, TaK Kak OOECMEYMBAET BO3MOXXHOCTh HU3Y4YEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHHE, (GOPMHUPYEMOE TPU H3YUYEHUU OO0YUYaIOIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH 1IETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OIPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS MPU PENICHHH 3a7a4 €CTeCTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIMIECTBEHHYIO POJIb BO
BCEX 00JacCTSIX AEATENBHOCTH dYelloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIuaibHOro ObITHs, Qopma
OTPaXCHUS OKPYXKAIOIIETO MHPA, YCIOBHE YCIENIHOTO TMO3HAHUS W AKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTENBHOCTH. OmnepupoBaHWe MPOCTPAHCTBEHHBIMU



oOpazamu 00beTUHSET pa3HbIe BUABI YI€OHOU U TPYIOBOU AEITEIBHOCTH, SBIISCTCS
OJHUM U3 MPOo(HEecCHOHATBFHO BAXKHBIX KadecTB, IMOITOMY aKTyalbHa 3ajaya
dopmupoBanuss |y oOydaromuxcs MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JESITENFHOCTH 10 MHOTHM HAIPABICHUSIM.

Llenp ocBoeHus mporpamMmbl ydueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 00y4yeHuss — oOmeoOpa3oBaTeIbHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneueHrne BO3MOKHOCTH PUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEeMaTHYECKUX T'C€OMETPHUUYECKUX 3HAHWH W  JEUCTBUH, crenuuuHbIX
TE€OMETPUH, BO3MOXXHOCTH  YCIICTHOTO  TPOAOJDKEHHST  00pa3oBaHUs IO
CTHEIMATFHOCTSM, HE CBSI3aHHBIM C MPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmmMa 1o reomeTpuu Ha 0a30BOM ypOBHE IMIpeJHAa3HAYCHA IS
00y4aloUMXCs CPeHEN IIKOJIbI, He HMCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHIA
Ha ypOBHE OCHOBHOTO 001iero oOpa3oBanus. Takum oOpa3zom, oOydaromniuecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTHUECKUE YMECHHS, CBSI3aHHBIE CO
crenUKOl TeOMETPUH M HEOOXOAMMBIE IS JKU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM IMEIOT BO3MOKHOCTh U3YUUTh TEOMETPHIO OoJiee TITyO0KO, eciu
B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUSAX B
npodeccnoHaIbHON e TeNTFHOCTH.

JlocTXeHne IeTM OCBOEHHUS IpOrpaMMbl 00ECleYMBaeTCsl peleHHEeM
COOTBETCTBYIOIIMX 3afad. lIpuopUTeTHBIMH 3aJadyaMH  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kinaccax sSBISIOTCS:

o (¢opMHpOBaHHE TMPEICTABIECHUS] O TEOMETPUU KaK dYacTH MHPOBOM

KyJBTYPBI B OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

o (opMHpOBaHUE MPEICTABICHUS O MHOTOI'PAaHHHUKAX M TEJIaX BPAILICHHS KaK
0 Ba)XHEHIINX MATEeMaTHYECKUX MOJIENAX, MO3BOJSIOMIMX OMNHCHIBATH U
U3y4yaTh pa3Hble SBJICHUS OKPYIKAIOIIET0 MUPA;

o (QopMmHpoBaHHE YMEHHS pACIO3HABATh Ha YEPTEXKaX, MOJEIIX H B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ay Ha MOCTPOCHMs Ha M300paMeHHsIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH TOHATUSAMU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  aITOPUTMAaMHU  pEIICHHS  OCHOBHBIX  THUIOB  3ajauy;
¢opMupoBaHuE  yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JIOKA3aTeIbHbBIC
pacCcyXIeHusi B XOJi¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;



e Pa3BUTUE MHTEIUVIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEHM 00yUarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUHN, KPUTUUHOCTHU
MBIIUICHMUS,

e (QopmupoBanue ¢yHKIIMOHAILHON TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPUMU:
yYMEHHUE PaCIliO3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHSATUN, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYaIUSAX U NPU U3yYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOCHHBIA T€OMETPUUECKUU
ammapar IS perieHus MPaKTUKO-OPUCHTUPOBAHHBIX  3aj]ad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTANYUTENBEHON OCOOEHHOCTHIO TPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpPEOMETPUH B HAYajle €ro U3yueHus 3ajiay, peliaeMbiX Ha YPOBHE HHTYUTHUBHOT'O
MO3HAHMS, W OMNpeNeNEHHBIM 00pa3oM OpraHM3OBaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTUBHBIX IMPOIIECCOB, MOTUBUPYET K JAJIbHEHIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércst HArasAIHO-KOHCTPYKTUBHOMY METOY 00y4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEAMETHO-
NPaKTUYECKON AesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4daluxcs B Kypce CTepeoMETpUU IPOBOIMUTCS 3a CUET PEILICHHS 3a71a4 Ha CO3/1aHUE
IPOCTPAHCTBEHHBIX O0Pa30B M 3a7a4 Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpaza MPOBOAMUTCS C ONOPOM Ha HAISIAHOCTH, a
orepupoBaHUE 00pa3oM — B YCIOBUAX OTBJICUCHHUS OT HATJISTHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojiepxkaTenbHble TMHUKM Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukny, «IIpsmble ¥ TIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacrpenensieTcs He TOJIBKO M0 COIepKaTeIbHbIM JIUHUAM, HO U O ToJlaM 00y4YEHUs
Ha yPOBHE CPEIHET0 00IIero o0pa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO TojaM OO0y4YeHus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU Y HAaBBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIF0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYArONINXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE



Ha n3yuenue reomerpun otBoautes 2 yaca B Henero B 10 kinacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuU. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuielbHble M CKpeluBaromuecss mnpsmeie. [lapamienbHOCTh NOpSIMBIX U
IJIOCKOCTEl B NPOCTPAHCTBE: MApAJJICIbHBIE TMPSIMbIE B  IMPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh NPSIMOM M TIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NOpsIMBIMU B TPOCTPAHCTRBE.
[TapamienbHOCTh INTIOCKOCTEN: apalyIeNbHbIE MTIOCKOCTH; CBOWCTBA MAPAIIIIETbHBIX
miockocTeit. [IpocTelinme mpocTpaHCTBEHHBIE (DUTYpPHI HA TIJIOCKOCTH: TETPadIp,
KyO, Mapajiefenunesa; NIoCTPOCHHE CEUCHU.

[TeprieHAUKYJISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIEHINKYISPHBIC MPSIMbIC B
MPOCTPAHCTBE, NPSIMbIE MapajuielibHbIE W NEPHNEeHAUKYJISPHbIE K TUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPSIMOU U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroj, JIMHEHHBIA yYroa JABYTPaHHOIO  yrJa.
[lepneHauKyIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (PUTYpHI Ha MITIOCKOCTb. [lepneHaAnKyIsIpHOCTD
IJIOCKOCTEW: MPU3HAK MEPHEHINKYIAPHOCTH ABYX IUIOCKOCTEW. Teopema o TpEX
NEPHEHANKYIIAPAX.

MHOrorpaHHuKH

[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIIMYKJIbIC
Y HEBBINYKJIblE MHOTOTPAHHHUKHU; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsSIMas U HAKIOHHAS MPU3MBI, OOKOBas U
MIOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuieJienunes U ero couctsa. llupammupa: N-yrosnbHas nupaMuaa, TpaHd M
OCHOBaHHE MUPAMUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPABUIbHAS U
yced€HHasg mnupamMuga. OJEMEHTbl MNpu3Mbl H  nupamuasl. [IpaBuibHbIE
MHOTOI'PaHHUKHU: MOHSTHE NMPAaBWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS NPU3Ma H
MpaBWIbHAS MHPAMUJA; IPAaBWIbHASA TPEYrojbHAs NUPAMHUAA W TPaBUJIbHBIN
teTpa’ap; KyO. IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadap,
noaexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMU/IBIL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHTHl CHMMETPHUM B MUPAMUJIAX, APAJLICIICTUIIEIaX, TPABUIBHBIX
MHOTOTPaHHHUKAX.



BbruniciieHne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, JMaroHaiad, YIJIbL.
[Inomaas OGOKOBOM MOBEPXHOCTH M IOJHON MOBEPXHOCTH HPSIMOU MPU3MBI,
IUIOLIAAb OCHOBAHMI, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NPAMOU npu3msl. [ lnomans
OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTUM NPAaBWJIBHOM MNHpaMUAbL, TEOpeEMa O
wionaau yceu€Hnon nupamuipl. [lonstue 06 00béMe. OOBEM MUpaMubl, IPU3MBIL.
[TogoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpaleHus

[Hunuuapuyeckas TMOBEPXHOCTb, oOpazyroriue UAJIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIMHJIPUYECKOW TMOBEPXHOCTU. LMIMHAp: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, oOOpasyiollas M OCh, IUIOMAAb OOKOBOW W TOJHOMU
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHHWE U BepIIuHA, 00pa3yromasi
Y OCb; TUTOIIATh OOKOBOM 1 MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETP; IUIOMIAJb TOBEPXHOCTU CQEpBHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHue Ten BpalieHus Ha miockocT. PazBépTka 1uiinHIpa U KoHyca.

KomOunaruu Ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOIrpaHHUK, ONTUCAHHBIN
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00HEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lomo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXIY TUIOMIAIsIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus munHApa (MapaJuieaIbHO U MEPIICHANKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha nmiockocty U B mpocTpaHcTBe. Cli0KeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpA Ha 4ucio. Pa3noxkeHue BEKTOpa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IlpaBuno mapamnenenunena. PemeHnue 3agad, CBS3aHHBIX €
MIPUMEHECHUEM TMpaBUi JACUCTBUUA € BekTopamu. [IpsamoyrospHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnater Bektopa. [Ipocreitmme 3amaun B
KOOpAMHATAaX. YTOJ MEXAy BekTopamu. CKaISIpHOE MNPOU3BEICHUE BEKTOPOB.



Breruncnenne yrioB MeXAy NPpSMBIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBII
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aaY.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YEOHOro MpeaMera
«MatemaTuka» XapakTepU3yrTCS:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPakAAHCKON MO3UIIUKA O0YYAIOIIErOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHUICKOro 0OIIecTBa, NPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP, SBJICHHMH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM rpaKJaHCKOW UICHTUYHOCTH, YBAKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJIb30BAaHUIO ITHX JIOCTWKCHHH B JIPYrMX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEACHHUS,
CBA3aHHOIO C NMPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHHUIM HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHUI; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCIlIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHUYeCKHUe 3HaHUS B
WHTEpecax 370pOBOTo U 6e30macHoro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE INMHUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH H
OTJbIXa, peryJisipHas GuU3nyecKasi aKTUBHOCTD ); (PU3MUYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOECCHOHANBLHONW  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peanu3oBbIBaThH COOCTBEHHBIC JKM3HCHHbBIC ILJIAHBI;
FOTOBHOCTHIO U  CHOCOOHOCTBIO K MAaTEMaTHUYEeCKOMY OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKOW HAapaBIEHHOCTH.

IK0JIOrHYeCKO€e BOCIIUTaHHE:

c(hOpPMUPOBAHHOCTHIO JKOJIOTHYECKOM KYyJIbTYpPhl, MOHUMAaHUEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHUE MPUPOJHONU U COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIO0AJTBHOTO  XapaKTepa HSKOJOTHYECKUX MpodIieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM IJis1 pelieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INITAHUPOBAHUS MTOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak c]epbl 4YeloBEYECKOW JIesTEIbHOCTH, JTaroB e&
Pa3BUTHA W 3HAYMMOCTH JUISl DPA3BUTHS I[HUBWIM3AIMHU; OBJAJECHUEM SI3BIKOM
MaTeMaTHKA W MaTeMaTH4YeCKOW KYyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh MPOSKTHYH) W HCCIEAOBATEIBCKYIO JCATEILHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpenmMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcanvnvle  nosmasamenwvuvie  Oelicmeus, — obecneuusaom
Gopmuposarnue 0Aa306bIX KOSHUMUBHBIX NPOYECCO8 ooOyuaruuxci (oceoeHue
Memo0o08  NO3HAHUSL — OKpyJcamowe2o  mMupa,  NpuMeHeHue  J102UYeCKUux,
UCcie008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3osrble jiornyeckue 1eicTBus:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHUYECKUX
O0OBEKTOB, TOHSATUN, OTHOUICHUN MEXKIY MOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  MPU3HAK
KiIaccu(UKaIi, OCHOBAaHUS JJig OOOOIICHHUS W CpPaBHEHUS, KPUTECPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH U  MPEoOpPa30OBHIBATH  CYXKICHHS:
YTBEPJIUTEIbHBIE W OTPHUIATEbHBIC, CIMHUYHBIC, YacCTHBIC W OOIIHE;
YCIIOBHBIC;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
mpeaiaraTh KpUTEPHH IS BBISIBJICHUS 3aKOHOMEPHOCTEHN 1 MPOTHBOPEUUH;



e JleNaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENILHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHHSI U BBIBOJIBI;

e BBIOMpATH cmoOcOO penieHus ydyeOHOUM 3aJauM (CpaBHUBATh HECKOJIBKO
BapUAHTOB peElIeHUs, BBIOUpaTh HauOoJIee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBareabcKue aeiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
0o0BEKTa, SIBICHHS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMHU, POIIECCAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBENEHHOTO HAOMIOACHUS, WCCIEAOBAHMS, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
MPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ unopmaumeii:

e BBISIBIATH AeUINTH HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHGOPMAIUMIO W3  HCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, MPEJACTABIATH €€ B pa3InYHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHpOpMaIH o CaMOCTOSTEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmsus,  00ecneyusaom

cpopmMupo8aHHoCcms CoOYyUaNIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oowmenue:

e BOCIPUHUMATH U POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUIMHU
U LIeJISIMHA OOLIEHUS; SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBaTh MOSACHEHHS MO XOAY PEILICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/IaeMON TEMBI,
poO0JIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBATh UJIEH, HAIIEJIEHHbBIE HA MOUCK
pELIeHMs; COMOCTaBIATh CBOM CYXKIEHUA C CYXICHMSIMHU JAPYTUX
YYAaCTHUKOB JAHAJIOra, OOHapy>XUBaTh pa3JIMuMe€ U CXOJICTBO IMO3ULIMM; B
KOpPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA; CAMOCTOSTENIbHO BEIOUpaTh (DOPMAT BBHICTYIUICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CorpyaHuuecTBo:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYaIbHON
paboThl TpU peleHuH Y4eOHBIX 3aj]ay; MPUHUMATH I11€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHWUPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensaTh BHABI paboOT, IOrOBapUBATHCSA, OOCYXKIaTh IMpoIlecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBAThH B IPYMIMOBKIX (hopMax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHHUPOBATH CBOM JEHCTBUS C IPYTUMU YJIEHAMHU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITHUPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmsust, 0b6ecnewusaiom popmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.
Camoopranmuzanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 PeIICHHSI
C Y4€TOM MUMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PENICHHIA C YIETOM HOBOM
UH(OpMaIIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHM TIO3HABATENBHOW pepIEKCHMH KaK OCO3HAHMS
COBEpILIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

PEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 33/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

OnepupoBaTh NOHATUAMU: TOUKA, PSMas, INIOCKOCTb.

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

OrnepupoBaTh MOHATUSIMU: NMAPATUICIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSTUSIMH: JBYTPAHHBIA YIroJl, TpaHU JIBYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA Yroj JABYTPAHHOIO yria; rpajaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIA W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPABUJILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHUpaMujaa; TMpHU3Ma,
IPSMOYTOJIBHBIN TIapajuieNienure, Kyo0).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KjIaccuuKay  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; MPaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBbI, TTApAIIJICICTTHIICIbI ).

OnepupoBaTh MOHATUSAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METO/I CIEO0B.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (Uryp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJACHHE TEOMETPUUYCCKUX BETUYMH MO 00pa3iaM WiH
aNropuTMaM, NPUMEHSAS W3BECTHbIE AHAIMTHYECKHE METOABbl MIpPH PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJlady Ha BBIUUCICHHE PACCTOSIHUN MEXAY ABYMS
TOYKaMH, OT TOYKM JO TNpSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BEJIMYHMH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS UW3BECTHBIE AHAIMTHYECKHE METOJbl IpPU PEIICHHH
CTaHJApPTHBIX ~MAaTEMAaTHYECKUX 3aJad Ha BBIYUCJICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXKIY TMPSAMOA M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsats 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MMpaMUJIa) C IPUMEHEHUEM (POPMYJT; BBIYUCISITH COOTHOILICHUSI MEXKAY TIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
pPHUCYHKaXx.

[IpumensTh reomeTpuueckue (HaxkThl 17151 pEHICHUS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANoaralonX HECKOIbKO IaroB peIeHuUs, €CIU YCIOBHS IPUMEHEHUS 3aaHbl
B IBHOH (hopme.

[IpumensT, mpocTeilliue MporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI ITPHU PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoAUTH MpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh TONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAJIU3UPOBATh pPealbHbIE
CUTyallul W TPUMEHSITh HM3YYECHHbIE TIOHATHUS B TMPOIECCE TOUCKA PEIICHHUS
MaTeMaTU4YeCKu CHOpPMYyITUpPOBAaHHOW MPOOJIEMBbl, MOJIEIHUPOBATh pPEabHbIC
CUTyallul Ha f3bIKE TEOMETPUHU, HCCIEAO0BaTh IOCTPOEHHBIE MOJCIU C
UCIOJIb30BaHUEM T€OMETPUYECKUX TTOHSITHH U TEOpEM, armnapara ajreopbl; pemarb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIE C HAXO0XKICHUEM T€OMETPUUECKIX BEJTUYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: LUIUHAPUYECKAs MOBEPXHOCTh, OOpasyrolue
WIMHIPUYECKON MTOBEPXHOCTH; IIMIMHAP; KOHUYECKAsl TOBEPXHOCTh, 00pa3yIolne
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(hepruyecKas MoBepXHOCTb.

Pacno3naBath Tena BpamieHus (IJIMHAP, KOHYC, cdepa u map).

OOBSACHITH CIIOCOOBI TIOJIYUCHUS TEJT BPAIICHHUS.

KnaccuduimpoBath B3aMHOE pacmoiokeHne chepbl U TNIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

Beruucnate  00bEMBI M MIIOMIAAM  TIOBEPXHOCTEM TeNn  BpallleHWHs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CEPy M ONTUCAHHBIHI
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSIMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N306paxkate m3ydaemble (PUTYpHl OT PYKHM M C MPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOJTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS TEJ BpalllCHUSI.



W3BnekaTp, HWHTEPOPETUPOBATH M NpeoOpa3oBbIBaTh HUHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMU OHHM 00J1a/1at0T.

[IpuMeHATh NpaBUIIO MapajuIeIEIUIEa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOpPA, Yrol MEXKIY
BEKTOPAaMH, CKaJSIPHOE NIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M ITPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKAY
BEKTOpAaMH, CKaJspHOE TMPOU3BEACHUE, pACKIAAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTs reomeTpuueckue GakThl 715 pEIICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IPEANOJIAralInX HECKOJIBKO IIAr0B PEMIEHUS, €CIU YCIOBHS IPUMEHEHHUS 3aJaHbl
B SIBHOH (hopme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WIH aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/BI IIPU PEIIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a1a4.

[IpumensAT, mpocTEeWIIME NPOTrPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKHX 3a1aY.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, paclO3HABATH MPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONTYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJU3MPOBATH pPEabHBIC
CUTyallUM W IPUMEHSATh HW3YYECHHBIE IIOHATHUS B NPOLIECCE IOHUCKA PEIICHUS
MaTeMaTu4eckd CcHOopMyIUpOBAaHHON TPOOIEMBI, MOJICIHPOBATH PEATbHbBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MCCIENOBaTh IIOCTPOEHHBIE MOJEIHU C
MCITOJIb30BAaHUEM T€OMETPUUYCCKUX MOHSATUI U TEOpEM, arlrapaTa aireOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Kontpoabubie | Ilpakrnueckue
n/m NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [JOK
1 B 1
BEACHIE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoteka [IOK
[TapannenbHOCTh MPSAMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSIMBIX U 12 bubnnoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 h% 10 1
Pl MEAY TIPAMBIMH H [IOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHHEH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMEL MUOTOTPAHHITKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YIJIbI 4 1 bubmmorexa [IOK
P ' P b https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeEM nugpoBbIe
Ne n/m P Kontpoasubie | IlpakTnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
bubmmoreka [JOK
1 T 12
©1a BpAICHIA https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 06 1
bEMbL e > https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
3 B 10 1
C€KTOPBI 1 KOOPAWHATLI B ITPOCTPAHCTBE https://m.edsoo.ru/lc209e37
4 [ToBTOpEeHue, 06006mICHNHE, 5 1 bu6mmoreka [JOK
cUCcTeMAaTu3aIys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabusblie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTbl
pecypcsl
OCHOBHBIC TTOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
bu6mmoreka [JOK
1 M300pakeHUs Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX IPSMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka
[TonsTuA: nepecexkaromumecs
2 TUIOCKOCTH, TIEPECEKAFOIIUECS 1 Bubmmorexa LIOK
> 1P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsiTHs: nepecekarouiuecs

3 pe cce . 1 bubmuoreka [IOK

IJIOCKOCTH, IEPECEKAIOIINecs

> 11eP https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMHU,

4 n300pakeHue MHOTOTPAaHHUKOB Ha 1 bubnunoreka [IOK
PUCYHKaX, Ha HIPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTeKax
HavanbsHbie cBenieHus o Kyoe u

N bubmuoreka [IOK

5 MUpaMuie, UX pa3BEPTKH U MOJIEIIH. 1

CeueHns MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HavanbsHbie cBenieHUs 0 KyOe u

bubmuoreka [IOK

0 FIMpaMmIE, fx paspepTIcn M MOACIH. https://m.edsoo.ru/3d8ffd32
Ceuenuss MHOTOTPAaHHUKOB
[TonsTHE 00 aKCHOMATHYECKOM

7 MIOCTPOEHUU CTEPEOMETPUH: bubnuorexa [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMAaTHYECKOM

8 IIOCTPOCHHUH CTEPEOMETPHH: bubnuorexka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsaTre 06 akCHOMAaTHIECKOM

9 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 00 akcHOMaTHYECKOM

10 MOCTPOCHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonokeHue npsiMbIX B

1 MIPOCTPAHCTBE: MEepPECEeKaIOIINecs, bubnunoreka [IOK
MapajijiebHbIC U CKPEIIUBAIOIIHECS https://m.edsoo.ru/1a2520f6
MPSIMbIE
[TapaniensHOCTh NPSMBIX U
MJIOCKOCTEHN B IPOCTPAHCTBE:

12 napajuleJIbHbIE NIPSIMBIE B Bubmmorexa LIOK

IIPOCTPAHCTBE; NapaJlJIEIbHOCTb
TPEX MPSIMBIX

https://m.edso0.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
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[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [IOK

13
[TapamiensHOCTE IPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTU
14 VYTrabl ¢ cCOHaNpaBIeHHBIMU bubnuoteka [IOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMU B bubnuoteka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMU B bubnuoteka [IOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IITOCKOCTEN: bubnuoreka [IOK
MapajyieabHbIE MNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa MapajIeabHbIX bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[IpocTeimme npocTpaHCTBE e
19 Cpﬁr THH Iinnngixozznl'{TzB I;:I-){ . bubmmoreia LIOK
P + TETpadp, https://m.edsoo.ru/4a28dc02
Ky0, mapaijieenure/I
. bu6mmoreka [JOK
20 II
OeTpocHe CeteHHt https://m.edsoo.ru/1d434d0f
bubnuoreka [IOK
21 I1 5
OCTPOCHHE ConeHid https://m.edsoo.ru/ec26fe5d
KounTtponbHas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [IOK
npoctpanctse. [lapannensHoCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[lepnieHAMKYIAPHOCTD IPSAMOU U
PHSHEIBD P bubnmuoreka [IOK
23 IJIOCKOCTH: NMEPHEHIUKYIISIPHBIE

NpsAMBIC B IPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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24 [Ipsimble napaiiienbHble U bu6mumoreka LIOK
NIEPIEHIUKYIIPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuiebHbIE U bubnuorexa [IOK
MEPIICHANKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/ba545966

%6 [Ipu3Hak nepreHMKyIsIpHOCTH bubnuorexa [IOK
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHMKyISIpHOCTH bubnuoreka [IOK
MPSAMOM U TIIIOCKOCTH https://m.edsoo.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHANKYISIPHON MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [IOK
MEePIEHANKYISIPHOMN MIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienauKynsip 1 HAKJIOHHBIE:

31 paccTosiHue OT TOYKH JI0 bubnuoreka [IOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSIMOU https://m.edsoo.ru/33c477d3
710 TUIOCKOCTHU
[leprienAuKysAp U HAKIIOHHBIE:

32 paccTosiHuEe OT TOUYKH JI0 bub6nuoreka LIOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
710 TUIOCKOCTH
IlepnieHIuKyIIsIp U HAKJIOHHBIE:

33 paccTossHUE OT TOYKH JIO bubnuoreka LIOK
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOi https://m.edsoo.ru/a5b7b8e3
JI0 IIJIOCKOCTH

34 [lepnieHIuKyIIsIp U HAKJIOHHBIE! bubnuoreka [IOK

PacCToOAHUC OT TOUKH OO

https://m.edsoo.ru/dbee22bc
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IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOU
J10 IJIOCKOCTHU

35 VYTIabl B IPOCTPAHCTBE: YTOJI MEKY bubnuoteka [IOK
MIPSIMOM U IJIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yTOJ1, JMHEHHBIN yroJl bubnuorexa [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, JTMHEHHBIN YTrOJI bubnuoteka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
IleprieHIMKYIAPHOCTH ITTIOCKOCTEH:
38 I I/I:3Ha1i1 HeyHeEHHK JIIPHOCTH bubmorexa LHOK
P P . P https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[IepneHMKYISIPHOCTD TUIOCKOCTEM:
39 MPU3HAK TIEePIEHIUKYIIPHOCTH bubmorexa OK
p P f[ yAp https://m.edsoo.ru/ed9e2a8e
JBYX TIJIOCKOCTEH
Ilepme oc OCKOCTEH:
40 bi§ I/II);-IHEI:KH I:I:yﬁszHHKTIJ’I: JIHo:TI/IT ' bubmorexa [TOK
p p il yip https://m.edsoo.ru/ba75dc57
JBYX ITOCKOCTEH
41 Teopema 0 TpEX HEPIIEHAUKYIISIPAX bubnmorexa [JOK
P P PHCHIAIYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx HEPIEHAUKYIISIPAX bubmorexa OK
p p PHCHAMKYAP https://m.edso0.ru/52188a7d
43 Teopema o Tpéx HEPIIEHAUKYIISIPAX bubnnorexa [JOK
P P PHCHIAIYIAP https://m.eds00.ru/9f246736
KoHnTtponsHas pabota no Temam
m "[lepnieHIUKYASIPHOCTD MIPSMBIX U bubnuoreka [JOK

mockocTel" u "YTIibl MeXay
MPSIMBIMU U TJIOCKOCTSIMU'"

https://m.edsoo.ru/5b971ef3
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[ToHsiTUE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

45 MHOTI'OTPaHHUKA, BBIITYKJIbIE U brbamorexa HOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: N-yroapHas npu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMasi U bubnuoreka [IOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHAs TIOBEPXHOCTH MPU3MBI
47 [Tapamrenenumen, npsAMOYroJbHBIA bubnuoreka [IOK
MapajiesenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojapHas nupamua,
IPaHU ¥ OCHOBaHUE MUPaMUJIbI;
48 OOKOBAasI 1 TOJTHASI TIOBEPXHOCTh brbmmorexa [TOK
https://m.edsoo.ru/fb1cd0as
MUpaMU/Ibl; PaBUIIbHAS U
ycedu€HHas MUpaMua
[IpaBunbHBIE MHOTOTPAHHUKU:
MOHATHE MPABUIHHOTO
49 MHOTOI'paHHHUKA; TPaBUIbHAS bubnuoreka [IOK
MpU3Ma 1 MpaBWiIbHAs TUPAMUJIA; https://m.edso0.ru/074c8865
MIpaBUJIbHAS TPEYTroJIbHAS MUPaMUIa
Y TIPaBWIBHBIN TETPadp; Kyo
[IpencraBienue o MpaBUIbHBIX
50 MII{)ororpaHHI/IKaX: OII)<Ta3I[p, bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
JOJIEKadIP U UKOCADP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHUS OTHOCUTEIBHO TOUKH, bubnunoreka [IOK

HpHMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTpPUHU B IIMpaMHUJIAX,

https://m.edsoo.ru/b9e777d9
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IapajijiejcnmIicaax, mpaBUJIbHbIX
MHOTI'OrpaHHHUKax

Briuucienue >neMeHTOB

bu6mmoreka [JOK

52 :pé
MHOTOTpaIHHIOB: pEOpa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomaas 60k0BOI NOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSAMOMI
53 MPU3MBI, TJI0IA b OCHOBAHUM bubmorexa [IOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopeMa 0 O0KOBOM OBEPXHOCTH
MPSIMOM TIPU3MBI
[Tmomaape 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHOMN
54 MMHPAMUIBI, TEOpEMa O TIIOMIAIN bubmorexa [OK
P fl > Teop tal . https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOM
TTAPAMUTBI
55 KonTtponbHas paboTa o reme bubnuoreka [IOK
"MHuororpanHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 6 00
OFTHE 05 ODBEME https://m.edso0.ru/7ad0020b
N bubnuoreka [IOK
57 0
OObEM mHpavit b https://m.eds00.ru/235171b3
N bubnuoreka [IOK
>8 OObEm mupavi b1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
59
O0bEm mupaviiel https://m.edso0.ru/79¢10312
bubmmoreka [JOK
60 é
OObEm mupami b1 https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI Bubmorexa LOK

https://m.edso0.ru/79853608
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bu6mmoreka [JOK

62 OGbEm npusmt 1 https://m.eds00.ru/1053890
. bubnuoteka [IOK
63 OOBEM NpH3MLI L https://m.edsoo.ru/482d3f51
O6bembl mpusmsl. [IpoBepouHnas
64 pabora no Teme "OO6bEMBI 1 bubmorexa [OK
. https://m.edso0.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpEHue, 06061IEHNE
65 CUCTEMAaTU3alusl 3HAHUM. 1 bubnuorexka [IOK
[TocTpoenue ceuennii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEHnue, 0600IIEHNE
CHUCTEMAaTU3alysI 3HAHUH.
Brruncienue paccTosTHUAN: MEX
66 TIBYMSI TO‘IKaI\fH, OT TOYKH 10 v 1 bubmorexa OK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXTy CKPEIIUBAIOITUMHUCS
MIPSIMBIMH
bu6mmoreka [JOK
o7 Hrorosas konTposteHas padora 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEHME, 0000IIEHNE
cUCTeMaTu3alys 3HaHUH.
Brrunciienue yrioB: Mex
68 CermHBalomeHc;I Hpﬂl\igMI/I, 1 Bubmorexa HOK
. https://m.edsoo.ru/56765e8b
MEXIY MPSMOI U MIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YTJIIOB MEXIY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl;i-n Tema ypora Bcero Kontpoaupie | - Mpaxruyeckue i[:;:el{l/[ﬂ :)I;Ig)al;?)l;:;eeﬂbﬂme
padoThI padoThI pecypest
Cdepa u map: neHTp, paamnyc,
1 JIMaMEeTp; TII0IIAb TIOBEPXHOCTH 1 bubmorexa [IOK
https://m.edsoo.ru/0341bc2b

cepbl

B3anmHuoe pacmosioxenue cepbl

9 M TJIOCKOCTH; KacaTeabHas 1 bu6mmoreka [JOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
cepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas IOBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [IOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8cl
IUJIUHIPUYECKON TOBEPXHOCTH
HunuHap: ocHOBaHKS ¥ OOKOBas

5 MMOBEPXHOCTb, 00pa3yloIias u OCh; 1 bubnunoreka [IOK
IUI0IIa (s OOKOBOM U ITOJIHOU https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

5 Ceuenust uMHIpa (MIO0CKOCTHIO, 1 bubmuoreka [IOK

napayiensHON UITN
MePIEeHIUKYIIPHON OCU
LATHHPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTb,
o0Opa3yrIne KOHUIeCKOU

bubmuoreka [IOK

! IIOBEPXHOCTH, OCh ¥ BEpLINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe u BepInHa,

8 o0pa3yroinas U 0Ch; IJIOMAIb bubmmorexa [OK

. . https://m.edsoo.ru/897dd3b2
OOKOBOMH U MOJIHOM MOBEPXHOCTH
VYceu€HnsIil KOHYyC: 00pa3 ne

9 Y BBICOTA; OCHOB};HI/HI EI 6(})1(2)1:312151 bubmorexa [OK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuoreka [IOK
MapajyieIbHONM OCHOBAHUIO, U https://m.edsoo.ru/0bdelbe8
MJI0CKOCTHRIO, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunarus ten BparieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMUCaHHbIN

12 oxoJio ctepsl; chepa, BIMCaHHAS B bubnunoreka [IOK
MHOTOTI'PaHHUK WM B TEJIO https://m.edsoo0.ru/0b136158
BpaIlleHHs

13 [Tonsatue 06 06béMe. OCHOBHBIE bubnuoreka [IOK
CBOMCTBa 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N bubmuoreka [IOK
14 O6beM wimkpa, KoRyca https://m.edso0.ru/5513d87b
15 O06bEM mapa ¥ miaomaab chepbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHoIEHNS MEX Y IIOIIAISIMHI

bubmuoreka [IOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MMOOOHBIX TEJ
KonTponbHas paboTa no remam
17 "Tena Bpamntennsa"” u "OObEMBI bubmmorexa LHOK
" path https://m.edsoo.ru/4a33a8ab
Tl
18 BekTop Ha IiiockocTy u B bubnnoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CJ'IO)KCHI/IG 1 BBIYUTAHUEC BCKTOPOB BH6HHOTeKa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnoskenne BekTopa 1o TpéEM
21 HEKOMILIAaHAPHBIM II:CKTO I{:)lM bubmorexa [OK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemtenue 3a1a4, cBsI3aHHBIX C
22 NPUMEHEHUEM TIPABUII JIEUCTBHUIL C bubnmorexa [JOK
p p https://m.edso00.ru/5a827900
BEKTOpamMu
KoopanHaTtHO-BEKTOPHBIN METOT
23 i I/Ip ELIEHNH FGOMef HYECKUX bubnnorexa [JOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyromnpHas cucrema
KOOPAMHAT B IIPOCTPAHCTBE.
PA poctp bubmuoreka [IOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3a1auu B
KOOpAMHATax

https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/d3a1fe30
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YTroJ1 MeXK Iy BEKTOpPAMH.

bu6mmoreka [JOK

25 Crazsproe Npo3Beetie https://m.edsoo.ru/725effc4
BEKTOPOB

26 Beruncnenue yrioB Mexy bubnuorexa [IOK
MPSAMBIMU U TJIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KontponbHas paboTta o reme

27 "BeKTpopLI u K(I))OpZ[I/IHaTBI B Bubnuorexa LIOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpenue, 0000IIeHNE 1

o8 CHUCTEeMaTH3als 3HaHU. bubnuoteka [IOK
OcHoBHbIE GUTYPHI, (DAKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca INIaHUMETPUN
[ToBTOpeHmE, 0000IICHNE 1

29 CHCTEMAaTH3alMs 3HAHUIA. bubnuoreka [IOK
OcHoBHbIE GUTYPBHI, (DAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IJIaHUMETPUN
[ToBTOpEHME, 0000IICHUE 1

30 cHCTeMaTH3alus 3HaHuH. 3aga4uu bubmuoreka [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHHs
[ToBTOpEHUE, 0000IICHUE 1

31 cucTeMaTu3anus 3HaHui. 3agauun bubnuoreka [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEHnue, 0600IIeHNE U

39 CHUCTeMaTH3aIys 3HaHWM. bubmuoreka [IOK

OcHoBHBIE QUTYDPBI, AKTHI,
TEOpPEMBI Kypca CTEpeOMETPUN

https://m.edsoo.ru/74b2ad91
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bu6mmoreka [JOK

33 Hrorosas konTpomeHas paboTa L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE 1 1 bubmmoreka [IOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMBbl cpe/iHero o01ero o0pa3oBaHust
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, IPsIMasi, INIOCKOCTh
25 [IpuMeHsTh aKCUOMBI CTEPEOMETPUHU U CIEACTBHS U3 HUX MIPH PELICHUN
' reOMETPUYECKUX 3aa4
-3 OnepupoBaTh NOHATHUSAMHU: MAPAIEIBHOCTh U MEPIEHAUKYISIPHOCTh
' MPSIMBIX M IIJIOCKOCTEN
24 Knaccuguimposats B3aMHOE pacioioKeHNe IPSIMbIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: IBYIPaHHBIN YroJl, 'PaHU IByTPaHHOTO YTIJa,
7.5 pebpo IBYrpaHHOTO yIJia, JIMHEWHBIM Yroia JABYTPaHHOTO —YIJIa,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BBITYKJIBIM U HEBBITYKJIbIHI
7.6 MHOT'OTPaHHHUK, 3JIEMEHTBI MHOI'OI'PaHHHKa, IIPAaBUJIbHBIN
MHOI'OTPaHHHUK
-7 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMuUia, MpU3Ma,
' IPSMOYTOJIbHBIN Napasienenumnes, Kyo)
KnaccupunupoBaTb MHOTOrpaHHMKM, BbIOMpas OCHOBaHUS  JUIS
- Ki1accupuKauy  (BBIMYKJIbIE M HEBBINYKJIbIE  MHOTOTPaHHUKH,
' IpaBUIbHbIE MHOTOTPAHHUKH, TMpPSMbIE W HAKIOHHBIE IPHU3MBI,
napaJuiesenune bl )
29 OmnepupoBathb HNOHATUAMMU: CeKymass  IIJIOCKOCTb, ceueHHe
' MHOT'OTPaHHUKOB
210 OOBACHATH NPHHLUMBI [OCTPOEHUS CEYEHUHl MHOTIOTPaHHHKOB,

HCII0JIB3YA METO/J CJICIOB




7.11

Crpouth ceueHUs MHOIOTPAaHHHUKOB METOJIOM CIJIEJIOB, BBIIOJHATH
(BBIHOCHBIE) IIJIOCKME YEpPTEeXKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buja cBepxy, cOOKy, CHU3Y

7.12

Pemrate 3a1aun Ha HAXOXKEHUE T€OMETPUUECKUX BETUYNH 110 00pa3iam
WM aJITOPUTMAaM, TIPUMEHSIS W3BECTHBIC AHAIIMTUYCCKUE METOIbI MPHU
pelIeHur CTaHJApPTHBIX MaTEMaTHYECKUX 3a]ad Ha BBIYHCIICHUE
pPacCTOSTHUN MEXIY ABYMS TOYKAaMU, OT TOUKHU JI0 TPSIMOM, OT TOUKH JI0

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMUCS ITPAMBIMU

7.13

Pemrate 3aiaum Ha HaX0XKEHUE TEOMETPUUECKUX BEIMYHH O 00pasiam
WU QJITOPUTMAaM, MPUMEHSSI W3BECTHBIC AHATIMTUYECKHUE METOIbI TIPHU
pelIeHNN CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/1a4 Ha BBIYHCIICHUE YIJIOB
MEXTy CKPEIIUBAIONTUMHUCS MPSAMBIMU, MEXTY TIPSIMOM U TUIOCKOCTHIO,

MCKAY IINTOCKOCTAMU, IBYT'PAaHHBIX YITIOB

7.14

Boruncnate 00bEMBI M IJIOMAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnHMpamMuga) C  OpUMEHeHHeM  (opMyl,  BBIYUCIHSATH
COOTHONIEHUS MEXKY IJIOLIaAIMU TOBEPXHOCTEN, 00bEMaMHU 1OT00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (pUrypax, mpeacTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reomMeTpuueckue (PakThl Al PELICHUSI CTEPEOMETPHUECKUX
3a/1a4, MPearnoaralonuxX HECKOJbKO IIIaroB PEIICHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOHM (opme

7.18

[IpumeHsaTh mpocTellre NporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl MpPHU PELICHUU CTEPEOMETPHUYECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IMPUMCEPBI MAaTEMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIpUPOJC U

JKU3HH, paClIO3HABATD MMPOABJICHUC 3aKOHOB I'€COMCTPUHN B UCKYCCTBC

7.20

[IpuMeHsATH NONyYEHHBbIE 3HAHMA Ha TPAKTHKE: aHAJIU3UPOBAThH
peallbHbIE CUTyallud U NPHUMEHSTHh W3YyYEHHBIE IOHATUS B IpOLECCE
IIOMCKA peLIeHUs] MaTeMaTUYecKH CQOPMYIUPOBAHHON MPOOIEMBI,
MOJEIIMPOBATh PEATIbHBIE CUTYAllMU HA SI3bIKE TEOMETPUH, UCCIEA0BAT

MOCTPOCHHBIC MOACIN C UCIIOJIB30BAHUEM I'COMCTPUUCCKUX MOHSITUM U




TEeopeM, amnmapara anreOpbl, pemaTh MPaKTHIeCKUEe 3a7auu, CBSI3aHHBIC

C HAXOXKACHHUEM I'COMECTPUUCCKUX BCIIMINH

11 KJIACC
Koxa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOIA
NpoBEPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CPe/IHEro 001ero oopa3oBaHus
pe3yjabTaTa
6 I'eomerpus
OmnepupoBaTh TOHSATHSIMH: WITAHAPUYECKas MOBEPXHOCTH,
61 oOpasyromue NWIHHIPUIECKON MOBEPXHOCTH, IMIMHIP, KOHHYECKas
' MOBEPXHOCTh, O0Opa3yrone KOHWYECKOW TOBEPXHOCTH, KOHYC,
chepudeckas MmoBepXHOCTh
6.2 Pacnio3naBate Tena BpareHus (IUIMHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI IOJTYYIEHUS TEJ BpaIleHHS
6.4 KiaccuduimupoBaTs B3auMHOE pacmoioskeHue cepbl U IITOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOI CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CIIOW, OCHOBAHHE IIAPOBOTO CJIOSI, BRICOTA
IIapOBOTO CIIOS, IIAPOBOW CEKTOP
66 Bbraucnare 00bEMBI W IUIOMIAJM TMOBEPXHOCTEH Tea BpalleHUs,
' TEOMETPUYECKUX TeIl C TPUMEHEHHEM (HOPMYJT
OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIIMCAHHBIH B cdepy U
6.7 OIHMCaHHBIN O0KOJIO cepbl, cdepa, BIUCAHHAS B MHOTOTPAaHHHK WA
TEJIO BpAILCHHS
6.8 BBIUUCIATh  COOTHOLICHUS MEXKAY IUIONIAISIMUA TOBEPXHOCTEH W
. 00BEMaMHU ITOTOOHBIX TEI
6.9 N3006pakats n3ydaembie GUTYpbl OT PYKH B C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbINOnHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYyp: BHJ CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHHS Tel
BpALIECHUS
W3BnekaTb, HHTEPHPETHPOBATh M MPe0Opa30BbIBaTh WH(POPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUrypax, MpPEeACTaBICHHYIO Ha

gyepTekax U pUCyHKax




6.12

[TpumensTh reomMeTpruecKue GaKThl I PEIIeHUsS CTEPEOMETPUIECKUX
3a/1a4, IPEANOJIaralolMX HECKOJBKO IIAroB PELICHMS, €CIHM YCIOBHA

MIPUMEHCHHUS 33JIaHbI B IBHOU hopme

6.13

OnepupoBaTh OHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe IleICTBHSI CJIOKCHUA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpA Ha 4UCJIO, 06T)$ICHHTI>, KakMMHM CBOMCTBAMHM OHH

oOmagaror

6.15

[IpumeHsTH paBUIIoO Napaieenumea npyu caoKeHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMUA: JCKAPTOBBI KOOPAWHATHI B ITPOCTPAHCTBE,
BCKTOP, MOJAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA,
yroia MEXAy BCKTOpaMM, CKaJLIPpHOC TMPOU3SBCACHUC BCKTOPOB,

KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymmMy BEKTOPOB U NMPOU3BEACHNUE BEKTOPA HA YHUCIIO, YroJl
MEXAY BEKTOpaMH, CKaJIIpHOE MPOM3BEJIEHUE, PACKIIaIbIBaTh BEKTOP

10 IBYM HCKOJUIMHCAPHBIM BEKTOpaM

6.18

3a)IaBaTB IJIOCKOCTh YPABHCHUCM B }IeKapTOBOfI CUCTEME KOOpJAHAT

6.19

Pemare mpocreiimme reoMeTpudecKHe 3aJadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAMHATHOI'O METOJa

6.20

Pemate 3aa4ud Ha A0Ka3aTCJIbCTBO MAaTEMAaTUYCCKUX OTHOIIICHUM U
HaXO0XKIACHUC '’COMETPUICCKUX BECIIMYUH I10 o6pa3uaM HJIN aJITOPpUTMaM,
OpUMCHsA  HU3BECTHBIC METObI npu pEeUICHUN CTaHAapTHBIX

MaTEMaTHUYCCKUX 3a1a4

6.21

[IpumeHsaTh MpocTellne TporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMbl NPU PEHICHUH CTEPEOMETPUUYECKUX

3a1a4

6.22

[IpuBOAMTE MpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HH, paACIIO3HABATD MMPOABJICHUC 3aKOHOB I'€COMCTPUHN B UCKYCCTBC

6.23

[IpumeHsTh TONyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh
pealibHble CUTYallud W MPUMEHSATh W3YYCHHBIE MOHITHS B Ipoliecce
MOKWCKA PEIICHUs] MaTeMaTH4ecku CcGhOpMYyIUPOBAHHON MPOOIEMBI,
MOJEJIMPOBATH PEAIbHBIE CUTYAIIMH Ha SI3bIKE T€OMETPHUH, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIENIH C UCTIOIb30BAHUEM T€OMETPUUECKUX MOHATUN U
TeopeM, anmapara anredpsbl, pemars IPaKTHUECKUe 3a1a41, CBSI3aHHbIC

C HAXOXACHUEM I'COMETPUUCCKUX BCIIMINH




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacnosiokeHume TpSAMBIX B MPOCTPAHCTBE:  IEpeceKarouecs,
MapajuiebHbIE ¥ CKPEUIMBAIOIIKMECS mpsMble. l[lapamienbHOCTh TPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapaUieIbHBIE TIPsIMBIE B  IPOCTPAHCTBE,
MApaAITIETBHOCTh TPEX MPAMBIX, MAPATIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJbI C
COHaIlpaBJICHHBIMU CTOPOHAMM, VYIroJl MEXKAY MNpAMBIMH B TIPOCTPAHCTBE.
[TapannensHOCTH IJTIOCKOCTEH: napasuiesibHbIe IJIOCKOCTH, CBOICTBA
napajuiebHbIX TUIOocKocTel. [lpocreiimue mnpocTpaHCTBEHHBIE (GUTYPHI Ha

TUTOCKOCTH: TETPadIp, KyO, Mmapajuienenumne/1, IOCTPOCHHE CEYCHHH

7.3

[lepneHIUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEPHEHIUKYIApPHBIE NpsSMbIE B
IPOCTPAHCTBE, MpsMble MapajulebHble U TEPHEHIUKYISApPHbIE K IUIOCKOCTH,
OpU3HAK MEPIEeHIUKYIIPHOCTH NPSMONM M IUIOCKOCTH, TEOpeMa O MpsSMOi
NEPIECHIUKYISIPHON MIOCKOCTU. YTIJIBI B IMPOCTPAHCTBE: Yrojl MEXIy MpsMOMl U
IUIOCKOCTBIO, JBYIPAaHHBIM  yroj, JMHEWHBI Yroja JBYIpaHHOTO  yIJja.
[lepnieHuKynap ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH JI0 TUIOCKOCTH, TPOEKIUs GUTYPHI HA MIIOCKOCTh. [lepneHAuKyISIpHOCTh
IUIOCKOCTEH: MpHU3HAK MEePHeHAUKYISIPHOCTH ABYX IIOCKOCTEH. Teopema o Tpéx

MEPIICH AUKYJIApax

74

ITonsaTue MHOI'OI'paHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIIIYKIIBIC U
HCBBIITYKJIBIC MHOTOT'PAaHHUKU, pa3BépTKa MHOTI'OT'paHHUKA. HpI/I3MaZ N-yrojbHas
ImpusMa, rpaid 1 OCHOBAaHHA IIPU3MBI, IIpAMad U HAKIIOHHAA IMPU3MBI, OokoBas u
ImoJiHasa IOBEPXHOCTDH MMPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI
INnapajieJIcnuIe u €ro CBOICTBA. HI/IpaMI/II[al N-yrojbHas NUpaMUJa, T'paHd U
OCHOBAaHHUC NHUpaMH /b, OOKOBas M MOJIHAS MOBCPXHOCTH NUPAMH /LI, ITIPABUJIBHAA U

yceqéHHaﬂ nupamMmuja. OIEMEHTHI npusMbl MW  [MUPAMU]IBI. Hp ABUJIBHBIC




MHOTOTPAHHUKU: TIOHSATUE MPABUIBHOIO MHOIOI'PAaHHUKA, MPAaBUJIbHAS NPU3Ma U
IpaBUJIbHAsI NUpaMHJa, IpaBWIbHAs TPEYroJibHas NUpaMHUIa W IPABHIBHBIN
TeTpa’ap, KyO. IIperncraBieHwe O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,

noaeKadip ¥ ukocasapyrue CedeHust Ipu3Mbl U TAPaAMUIbI

7.5

CuMmmeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMO,
IJIOCKOCTH.  DJEMEHThl CUMMETpUM B MNHpaMUIAX, Mapauieenurenax,

IMPpaBUJIbHBIX MHOT'OI'paHHUKaxX

7.6

Bbrunicnienue 351€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans
OOKOBOM TIOBEPXHOCTH M TMOJHON MOBEPXHOCTH MNPSAMOM MPHU3MBI, ILIOMAIb
OCHOBAaHUH, TeopeMa 0 O0KOBOM MOBEPXHOCTHU MPAMOi mpu3Mbl. [Lnomans 60koBoM
IIOBEPXHOCTH U IOBEPXHOCTH MPABWIBHOM NUPAMHIBI, TEOPEMA O ILIOMIAIH

yceuéHHoi nupamuipl. [lonstre 06 06béMe. OObEM MUpPaMUIbL, TPU3MBI

1.7

[TogoGupie Tema B mpoctpancTBe. COOTHOIICHHS MEXKAY  IUIOIMAIIMHU

TTOBEPXHOCTEH, 00bEMaMK TTOOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, OOpa3ylolIfe IMIMHIPUYECKON MOBEPXHOCTH,
OCh IIWIMHAPUYECKOM moBepxHOcTH. LlumuHap: ocHoBanuss u  OoKoBas

IMOBEPXHOCTD, 06pa3y10u1a;1 H OChb, IIOmMIaab OOKOBOM M MOJIHOM IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, OOpa3yrolue KOHUYECKOW TIOBEPXHOCTH, OCbh U
BEpILIMHA KOHUYECKOH noBepxHOCTH. KoHyc: ocHOBaHMe U BepIlnHa, 00pa3yromias
U OCh, IUIONIAJb OOKOBOW U TMOJHON TMOBEPXHOCTU. YCEUEHHBIH KOHYC:

06pa3y}onme H BBICOTA, OCHOBAaHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, Iioiaab NoBepxHocTu ceprl. Bzanmuoe

PpacIIoOJIOKCHUC C(i)epbl H IINIOCKOCTH, KaCaTCjIbHasa INJIOCKOCTh K ccbepe, iomanab

cepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha IIJIOCKOCTH. P%BépTKa OUINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHHUSA U MHOI'OT'PAaHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIMN

OKOJIO C(I)epLI, C(I)epa, BIIMCaHHAaA B MHOT'OT'PAHHUK, UJIN TCJIO BpalllCHUS

6.6

[Tonsitne 06 o6béMe. OCHOBHBIE CBOWCTBa 00bEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO TMapajuiesienumnena u cieacTBus u3 He€. OObEM IMIHHIPA,

KoHyca. O0BEM 1mapa u miomaab chepsl




6.7

[MomoOueie Tema B mpoctpaHcTBe. COOTHONIGHUS MEXAY — IUIOIIAISIMU

MOBEPXHOCTEH, 00bEMaMU TIOJOOHBIX T

6.8

Ceuenust muuMHApa (IapajuleIbHO M NEPIEHIUKYJISIPHO OCH), CEYEHHUS] KOHYyca

(mapasieTbHOe OCHOBAHUIO U ITPOXOISIIEE Yepe3 BEPIINHY), CCUCHHUS 1I1apa

6.9

BGKTOp Ha IIJIOCKOCTU W B IIPOCTPAHCTBC. CnosxeHre W BBIUMTAHHE BCKTOPOB.
YMHOXeEHHEe BEKTOpa Ha 4ucio. Pasznokenne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBmiio mapamnenenunena. Pemenue 3amay, CBSA3aHHBIX C

IIPUMEHEHUEM IIPaBUJI IEUCTBUM C BEKTOpaMH

6.10

[IpsimoyronpHast cucremMa KOOpPAMHAT B NPOCTpaHCTBE. KoopAaumHaThl BEKTOpA.
[IpocTeitmue 3amaun B KOOpJAMHATaX. YTOJN Mexay Bekropamu. CkalspHoe
MPOU3BEICHUE BEKTOPOB. BhIuncieHue yrioB Mexay MpsSMBIMU U TJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELIEHUH N'€OMETPUUECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUS K NMPEeIMETHBIM pe3yJibTaTaM
OCBOEHHsI OCHOBHOH 00pa3oBaTe/ibHON MPOrpaMMBbl CpeIHero
0011ero oopa3oBaHus

Brnagenne meTomamMu JOKa3aTeNbCTB, AJTOPUTMAMK PEIICHUS 3a/1a4;
yMeHue (HOpMyIHpOBaTh M ONEPUPOBATH MOHSITUSMHU: OIPEIEIICHUE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPH3HAK, JIOKa3aTEIbCTBO,
PaBHOCHUIIBHBIE ($OpMyITUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00OpaTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPIKICHHE,
NIPUBOJUTL IIPUMEPBl U  KOHTPIPUMEPBI, HCIIOJIB30BATh METOJ
MaTeMaTHYE€CKON MHAYKIMU; TPOBOAUTh I0KA3aTEIIbHBIE PACCYKIACHUS
npu pPEIICHNN 3aaa4, OLCHUBATH JIOTUYCCKYIO IpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUPOBATH MOHATUSIMU: MHOMKECTBO,
MTOJIMHOXKECTBO, OTIEPAllMU HaJl MHOKECTBAMH;, YMEHHE HCIIOIb30BaTh
TEOPETHKO-MHO)KECTBEHHBIN  ammapar s ONUCAHWS PeabHBIX
MPOIIECCOB | SIBJICHUH W TIPU PEIICHUH 33a4, B TOM YUCIIE U3 JPYTUX
y4EOHBIX MTPEIMETOB; YMEHUE OTICPUPOBATH TIOHATHIMHU: Tpad, CBSI3HBIHI
rpad, nepeBo, NHKI, Trpad Ha IJIOCKOCTH; YMECHHE 3a/aBaTh U
OIIHMCHIBATH Tpadbl pa3IMIHBIMK CIIOCOOAMU; HCIIOIB30BATh Ipadbl IPH

PEIICHUH 3ada4

VYmenune OIICpHUPOBATH INOHATUAMM: HATYypaJlbHOC YHCJIO, LEJI0C YUCIIO,
CTCIICHb C LCJIbIM ITOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHH, CTCIICHb
C paluOHAJIBbHBIM  IIOKa3aTrcjieM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM qucia, CHHYC, KOCHUHYC HU TaHI'CHC
ITPOU3BOJIBHOT'O YHCJIA, OCTATOK IIO MOAYIIIO, PAlMOHAJIBHOC 4YHCIIO,
HPppalMOHAJIbHOC 4HucCiio, MHOXCCTBa HaTypaJIbHBIX, OCIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HUCIIOJIb30BATb
IMPU3HAKU JCIUMOCTH, HaMEHbBIINH O6II.[HI>'I ACIUTCIIb 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pCUICHUHU 3a1a4; 3HAKOMCTBO
C DpPa3JIMYHbIMU TO3UIOHUOHHBIMHU CHUCTCMaMH CUYHCICHUA, YMCHUC
BBINIOJIHATh BBIYMCIICHHUE 3HAYCHUN U Hp606p8.30BaHI/ISI BBIpa)KeHI/Iﬁ (¢0)

CTCIICHAMM M JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/IH IIp06H0-paI_II/IOHaJIBHBIX




BBIPAKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEIOBATEILHOCTD,
apupMeTHuecKasi ~ IpOTrpeccHs,  TIeoMeTpUYecKas  MpOorpeccus,
O0eckOHeUyHO YyOBIBalOIIasi TEeOMETpPHUYECKas TMPOrPEcCHs; YMEHUeE
3a/aBaTh  IOCJENOBATEIIbHOCTH, B TOM YHCIE€ C IOMOUIBIO
pPeKyppeHTHBIX  (OpMyJd;  yYMEHHE  OIEpPHpPOBATh  TOHATHSIMH:
KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIA, MOAYJb U
apryMeHT KOMILUIEKCHOTO 4YHuclia, (hopMa 3alucH KOMIUIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUTOHOMETpPUYECKass M airedOpanyeckas), yMeETb
MIPOU3BOJIUTh apu(PMeTHUYECKUE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAWTH  TIPUMEPBI  HCIIOJNB30BAaHHUS  KOMIUICKCHBIX  YHCEIl;
OTIEPUPOBATh TMOHATHAMHU: Marpuna 2xX2 u 3X3, OIpeeruTeNnb

MaTpHUIIbl, FCOMETPUUECKUI CMBICIT OIPEIETUTENS

YMeHue onepupoBaTh MOHATHSIMHU: pallMOHAIBHBIC, UPPAIIHOHAIIBHEIE,
MoKa3arejabHble, CTENIEHHbIE, JIoTapu(MUUYecKie, TPUTOHOMETPHUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HX CHCTEMbI; YMEHHE OIEepUpOBaTh
MOHATHAMU: TOXKAECTBO, TOXKAECTBEHHOE NMpeoOpa3zoBaHUE, ypaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YpPaBHEHHWUW W HEPABEHCTB, PABHOCHIIBHOCTh
ypaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBbI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PElIaTh
yYpaBHEHHUS, HEPaBEHCTBA U CHUCTEMBl C IapaMeTpoM; MPUMEHSTH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEILIEHUS] MaTeMaTHUYeCKUX

3a/lav 1 3a1a4 U3 pa3jIndHbIX o0Onacreit HAayKH U peaanofI KHU3HHU

YMeHue onepupoBaTh MOHATUSAMHU: (PYHKLIHSA, YETHOCTh (PYHKIIUU,
NEPUOUYHOCTDh (PYHKLUHU, OIPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH
GbyHKIHMH, SKCTpeMyM (HYHKIUU, HAauOOJIbIlIee U HaMEHbIlIee 3HAUCHUS
(GYHKIIMM Ha TMPOMEXYTKE, HeNpepbiBHAS (YHKIHMSA, AaCHUMIITOTHI
rpaduka ¢GyHKIUU, TepBas U BTOpas MpousBogHAas (DyHKIUH,
reOMEeTPUYECKUN 1 (PU3NUECKHI CMBICI POU3BOIHOM, TepBOOOpa3Has,
OTpeNeNEHHBI WHTErpall; YMEHUE HaXOJIUTh AaCUMIITOTHI Trpaduka
(YHKIIMH; YyMEHHE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS,
YaCTHOTO M KOMIO3UIIMU (DYHKIIMI, HAXOAUTh YpaBHEHHE KacaTelbHOMN
K TpaduKy QyHKINH; YMEHUE HAXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GyHKIMI; yMEHHE HUCIHOJIb30BaTh MPOW3BOAHYIO ISl HCCIEIOBAHUS
(GyHKIMHI, HAXOAUTH HAHOOBIIINE Y HAUMEHBIITNE 3HAYeHUsI () YHKITHIA;
CTpOUTh TpaduKd MHOTOUICHOB C WCIOJB30BAaHHEM ammapara

MAaTCMATHYCCKOI'0 aHaJIn3a, IPUMCHATL NPONU3BOAHYTO JJII HAXOXKICHHU A




HAaWJIydlIEro peElIeHUs B MPUKIAIHBIX, B TOM 4YHCIE COLUAIbHO-
HSKOHOMHUYECKUX M (PU3MUYECKHX 3a/1a4ax; HAaXOAUTh TUIOIAIN U 00BEMBI
(Gury ¢ noMoIIbI0 UHTETPaNIa; IPUBOAUTH IPUMEPHI MATEMAaTHUECKOTO

MOJIETMPOBAHUS C NOMOMIbIO MU pepeHIIaTBHBIX YPAaBHEHUI

YMeHHne omnepupoBaTh MOHATHUAMHU: Tpaduk QYHKIUH, oOpaTHas
GbyHKIus, KoMno3unus (GpyHKIuA, TUHEeHHas (QyHKIHSA, KBaJpaTHIHAS
¢byHkuus, — panmoHambHas ~— (YHKOUS, ~ CTENEHHAs  (PyHKIHA,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKIMM, TOKa3aTenpHas M Jjorapudmuueckas (QyHKIUH; yMEHUE
CTPOUTh I'paUKU U3y4EHHBIX (YHKIIMH, BBIMOIHITH IPeoOpa3oBaHuUs
rpadukoB (QyHKIMM, UCHOIB30BaTh IPAPUKH I U3YUEHUSI IPOLIECCOB
U 3aBUCHMOCTEH, MU PEIICHUH 337a4 U3 JPYTUX y4eOHBIX NMPEAMETOB
W 3aJa4 M3 peajbHON KU3HU; BhIpaXaTb (OpPMyIaMH 3aBUCUMOCTHU
MEXIy BEJIMYMHAMU; UCII0Ib30BaTh CBOMCTBA U TpaduKu PyHKUUN is
pelIeHns ypaBHEHUH, HEpaBEHCTB U 3aj1ay C apaMeTpamu; n300paxaTh
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEIICHUN YpaBHEHMIA,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3a/la4ll Pa3HBIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, IOJIU U YacTH, Ha IBKEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCITyT, HAaJIOTH, 33]1a4i 13 00J1aCTH YIIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 10 YCJIOBHIO 33/1a4M, UCCJIEOBATh MOJIyYEHHOE pEIICHUE U
OIICHUBATh IPaBJOINOJA0OHOCTh PE3Yy/IbTaTOB; YMEHHE MOJIEIUPOBATH
pealibHbIE CUTYyallMd Ha S3bIKE MAaTEMAaTHKH; COCTABJIATH BBIPAKECHMUS,
ypaBHEHHUs, HEpPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOEHHBIE MOJIETH C HCIOJIb30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MTOJTYUYECHHBINH PE3yIbTAT

YMeHue omnepupoBaTh IMOHATUAMHU: CpelHee apu(pMeTHYecKoe,
Me/uaHa, HauOoJIblllee U HauMEHbIlee 3HAUCHUs, pa3Max, TUCIEPCUs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOrOo HabOpa; yMEHHME H3BJIEKaTb,
UHTEPNpPEeTHpOBaTh MH(OpPMAINIO, MPEICTABICHHYI0 B TaOnMuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOWCTBA pealbHbIX POLIECCOB
U SBJCHUH; NpeACTaBIATh WHPOPMALMIO C TOMOIIBIO Tabiaull Hu
JyarpamM; HCCJIEI0BaTh CTaTUCTUYECKHE IAaHHBIE, B TOM YHUCIE C

NpUMCHCHUCM T pa(I)I/I‘-ICCKI/IX MCTOHNOB MW DJICKTPOHHBIX CPCACTB,




rpa(bnqecxn HCCICA0BAaTb COBMCCTHBIC Ha6J'IIOIIeHI/ISI C IIOMOIIBIO

JUarpaMM pacCceuBaHUs U JIMHEWHON PErpecCUU

YMeHue onepupoBaTh NOHATUAMU: CIIYYalHBIM OIBIT U CllydalHOE
cOObITHE, BEPOSATHOCTb CIY4allHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TIpapUUECKUX METOJIOB; MPUMEHSThH
(hopMyIBI CIOKEHHS U YMHOXKEHHUSI BEPOATHOCTEH, (OPMYITy MOJIHON
BEpOSITHOCTH, GopMyny bepHymm, komMOWHaTOpHBIE (AKTHI U
(GopMynBI; OIICHMBATH BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE
ONIEPUPOBATh MOHATUAMU: CllydaliHas BeEJIMYWHA, pacIpeieeHue
BEPOSATHOCTEMN, MATEMATUYECKOE OKUJIAHNE, TUCTIEPCHSI U CTaHJAPTHOE
OTKJIOHEHUE CIIy4aHOM BEIWYMHbI, (QYHKUUU pacHpelesieHus |
IJIOTHOCTH ~ PAaBHOMEPHOIO,  IMOKAa3aTE€JbHOTO W HOPMAJIBHOTO
pacupeneneHnii; yMEHHE  HCIOJIb30BaTh  CBOMCTBA  HM3YYEHHBIX
pacnpeneneHni s peleHns 3a/1a4; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH
OONBIIMX YHCEN, METOJAbl BBIOOPOYHBIX HCCIEIOBAaHUM; yMeHHE
MPUBOJUTh MPUMEpPHl TMPOSBICHHUS 3aKoHAa OOJNBIIMX YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SBJICHMAX; YMEHHE OIEpUpPOBATh
MOHATUAMM: COYETAaHUE, IIEPECTAHOBKA, YHCIIO COYETaHUM, YHCIIO
NepecTaHoBOK; 0MHOM HpIOTOHA; yMeHHe MPUMEHATh KOMOUHATOPHBIE
(bakThl U pacCyKIEHHs Ul PEIlEeHUs 3ajay; OLIEHUBATh BEPOSTHOCTH
peanbHBIX  COOBITMH; COCTaBJIATh BEPOATHOCTHYID MOJENb H

UHTEPIPETUPOBATH MTOJIY4YEHHBINH Pe3yIbTaT

YMenue onepupoBaTh MOHSITUSIMHU: TOYKA, TMpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIjia, IUIOCKUHA yrod,
JBYTPaHHBIA Yroy, TPEXTPaHHBIM Yroj, CKPEIIMBAIOIIMECS IMPSMBbIE,
napauieTbHOCTh U MEPIEeHIUKYISIPHOCTD NPSAMBIX U MJIOCKOCTEH, yroi
MEXIy MPSAMBIMH, YroJl MEXAY MPSMOM U TUIOCKOCTBIO, YTOJ MEXIY
IUTIOCKOCTSIMU, PACCTOSIHHE OT TOYKH J0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME HUCIOJIB30BaTh
IpU pEelIeHUH 3a/ad U3y4deHHbIe (DaKThl U TEOpeMbl IIAaHUMETPHH;
YMEHHE OIIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIEro MUPA; CTPOUTH
MaTE€MaTUYECKHE MOJIEIN C MOMOIIBI) TN€OMETPUUECKUX MOHATUA U

BCJIIMYHMH, pCIIAaTh CBA3AHHBIC C HUMHU NPAKTUYICCKUEC 3aJa4N
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YMeHue onepupoBaTh MOHATUAMU: TUIOMAAL GUTYpBI, 00BEM (GUTYDHI,
MHOTOI'PaHHUK, IPAaBUIIbHBI MHOTOTPAaHHUK, CEUEHHE MHOTOTPAHHUKA,

KyO, mapaienenunes, npusma, nupamuaa, ¢Gurypa m HOBEPXHOCTb




BpalICHUs, [IMIUHIP, KOHYC, IIap, chepa, miomanb cepsl, MIOmaIs
MOBEPXHOCTH THPaMUIBI, MPU3MBI, KOHYCa, IWIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapauIe/CuIie/ia, TUPaMH/Ibl, PU3MBI, [TUIHHIPA,
KOHYca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U LUIHH/PA,
napajyieiibHbIe OCH WM OCHOBAaHHUIO, CEUYCHHE I1apa, ILIOCKOCTD,
Kacaromasacs cdepbl, MUIHMHIPA, KOHYCa, YMCHHE CTPOUTHh CCUCHHE
MHOTOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpaIllCHHsI, WX CCYCHHUS, B TOM YHUCIIC C IOMOIIBIO 3JICKTPOHHBIX
CPE/ICTB; YMCHHE TMPHMEHSATh CBOWCTBA T€OMETPUYECKHX (HTYP,
CaMOCTOSTEILHO (POPMYIHPOBATh OMPEACICHUS H3ydaeMbIX (QUryp,
BBIJIBUTaTh THIOTE3bl O CBOWCTBAX M MPHU3HAKAX TEOMETPHUCCKHX
¢buryp, 00OCHOBBIBATH WJIM ONPOBEPraTh HX; yMEHHE MPOBOIHTH
knaccuukanuio (QUIyp 1O Pa3IUYHBIM TPH3HAKAM, BBITOJHITH

HeO6XO)II/IMBIe JOIOJTHUTECIIbHBIC ITOCTPOCHU A
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VYMmenne ONCpUpOBATh IMOHATUAMU: JIBUKCHHE B IIPOCTPAHCTBE,
MapajuIeIbHBIN IEPEHOC, CAMMETPHS Ha IUIOCKOCTH U B NMPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHUe TMOA00MS, MOAOOHBIE (GUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC M MOJOOHBIC (PUTYPHI, B TOM YHUCIIC B MPHPO/IE,
WCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS
MpH pEelICHUH 3a7a4; HaXOTUTh T'€OMETPHUYECKHE BEIUYMHBI (IUTMHA,
yroj, IJIomaas, 00bEM) TPH PEIICHHH 3a1ad W3 JIPYruX y4eOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH, YMEHHE BBIUUCIIATH TEOMETPUUYCCKHE
BEJIMYMHBI (IUIMHA, YTOJI, TUIOIIab, 00BEM, IJIOMIA b TTOBEPXHOCTH),
UCTIOJIBb3YSl M3y4eHHBIE (POPMYJIBI M METOJBI, B TOM YHCIIC: IUIOMIA/Ib
TIOBEPXHOCTH TMUPAMUIBI, TIPU3MBI, KOHYCa, IIWJIMHAPA, TUIONIa1b chepsr;
00BEM Ky0a, IPSIMOYTOJIBHOTO TapaJlIeIIeIHIIe/Ia, TUPAMHUIBI, TPU3MBI,
IWIMHAPA, KOHYyCa, Iapa; YMEHUE HAXOJIUTh OTHOIIECHUE OO0BEMOB

1oI0OHBIX QUTYp
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YMeHue  omepupoBaTh  IMOHATHSAMHU:  IpPSIMOYrojbHas  CUCTEMa
KOOPJHMHAT, BEKTOP, KOOPJUHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa
BEKTOPOB, NMPOM3BEICHUE BEKTOpa HA YHCIIO, PAa3JI0KEHUE BEKTOpaA IO
0asucy, CKalspHOE MPOU3BEACHHE, BEKTOPHOE IMPOM3BEACHHE, YTOil
MEXIy  BEKTOpaMH; YMEHHE  HCIOJIb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ| JJIsl PeIlIeHHs FeOMETPUYEeCKUX 3a7ad U 3aaad

JPYrux y4eOHBIX IPEIMETOB
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YMeHue BBIOMpATh MOAXOMSAIIMN METOJ Ui PpELICHUs 33/1a4H;
IIOHMMAHHME 3HAYUMOCTH MaTEMaTUKU B HW3Y4YCHUU MPUPOIHBIX U
OOIIECTBEHHBIX TMPOLIECCOB U  SBICHHI; YMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHUE INPHUBOJUTH
IpUMEPBl MATEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOMU

MaTE€MaTHYECKOU HAyKH




HEPEYEHD 2JIEMEHTOB COIAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucna v BBIMUCIEHUS
11 Harypanbenble u nenslie uncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YU CEN
12 Pannonanbupie  uyncna. OOBIKHOBEHHBIE W JCCSITHYHBIE JPOOH, IPOIICHTHI,
' OecKOHEeUHBIE TIEPUOJMUECKIE POOH
13 Apudmernueckuil KOpeHb HaTypajIbHOU cTeneHu. JlelcTBUs ¢ apupMETHIECKUMU
' KOPHSIMHU HATypPaJIbHOW CTECTICHU
14 Crenenp ¢ menbiM mokazateneM. CTemeHb ¢ palMOHAIBHBIM ITOKAa3aTeIIeM.
' CBolicTBa CTENEHU
L5 CHHyC, KOCHHYC W TAaHI€HC YHCIOBOIO aprymMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaiTuaHbIC U HATYPATbHBIC JIOTAPU(PMBI
JlelictButenbHbie 4Yucia. ApudMeTHYECKHE Omepalid ¢ JIeWCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTJICHUS, TPUKUIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeoOpazoBanue BhIpaKCHUM
1.9 KowmmnekcHbie uncia
2 YpaBHEeHUs U HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATILHBIE YPABHEHHUS
2.2 WppatmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenbie u 1poOHO-palIMOHATBHBIC HEPABCHCTBA
2.6 HppannoHaibHbIE HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB
2.10| VYpaBHeHHUs, HEPABEHCTBA U CHCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl TMHEHHBIX ypaBHeHUN. OnpeenuTenb MaTPUIlbI




OyHKIMH U Tpaduku

Oynkius, cnocoOsl 3ananus QyHkuu. ['paduk ¢pynkuuu. BzaumHO oOpaTHbIE

31 ¢bynkuuu. Yétheie u HeuéTHble pyHkuuu. [lepuommueckue GyHKunm
OO6nacte ompeneneHUss W MHOXKECTBO 3HadeHHWH QyHKiuH. Hymm ¢yHKomm.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMBI (QyHKIuH. HanOospiiee u HanMeHbIIee 3HAYCHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CrenenHas (yHKIMS C HATypaJbHBIM M IIEJIBIM TOKazareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHs N-Oi CTENEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKH
3.5 [TokazarensHas u gorapudmuyeckas GyHKIIMH, UX CBOWCTBA U IpaduKu
36 Touku paspsiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoiicTBa (QYyHKIUH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenLHOCTH, CITIOCOOBI 3aJaHUS TTOCIEA0BATEILHOCTEH
3.8 ApudmeTrueckas 1 reoMeTpraeckas nporpeccun. @opMysia CI0KHBIX IPOIIEHTOB
4 Hauana maremMaTiueckoro aHaamsa
4.1 [IpousBomnas pyakiuu. [Ipon3BoIHBIE AIEMEHTAPHBIX (PYHKITHIA
[IpuMeHeHre MPOM3BOJHOW K HCCIICIOBAHWIO (PYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxneHne HanOoIbIIero 1 HAMMEHbBLIETO 3HaueHUs! PyHKIUK Ha
OTpe3Ke
4.3 [TepBooOGpa3nas. UnTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHOK€eCTBO, onepaiuy HaJ MHOKecTBaMu. JlnarpamMmmel Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [Ipsimble ¥ TUNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHIKI
74 Tena u NOBEpXHOCTH BpalllEHUS




7.5

Koopaunats! 1 BEKTOpPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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