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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eometpusi» 0a30BOro ypoBHS Jis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOoBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHETrO o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEMaTUYeCKOMY O0pa3oBaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl oOecrieunBaeT OBIAJECHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AUCUMILINH. Pa3Butue y o0yyaromuxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKHX
abcTpakiuii, COOTHOLICHHMH pPEaJTbHOTO M UACATBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauecTB MBIIIICHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3aJady, YMEHHE BBIJBUTaTb W OIPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaKEHUs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO INO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AecTBUTENbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SIBIISICTCSI OJJHUM M3 MPO(PECCHOHAILHO BAXKHBIX KAa4yeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYyYarONIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3sHOBHUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHCHTa B
HOJTOTOBKE K MPAKTUYECKOW ACSITEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPUOOpeTeHuss u
UCTIOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUUECKUX 3HAaHUH U JeWCTBUN,
cneuu(UYHBIX TEOMETPHH, BO3MOXKHOCTH YCIEITHOTO MPOIOJKEHUsI 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTI0JIb30BAHUEM I'€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAueHa ISt
00yJaromMXcsi CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydaromuiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE yYMEHUS, CBS3aHHBIC
co crneuu(uKoil TeOMETpUM W HEOOXOAUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyOOKO, eClM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIOCTH)KEHHE eI OCBOCHHUS TMPOTrpaMMbl 00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK 0 BOXHEHIINX MAaTEMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

o (¢opmHupoBaHME YMEHHsS pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a7ad Ha MMOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHUPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJIax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  alNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeNbHBIC
pacCcyXJIeHHs B XOJ€ PEIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
IPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEN
o0Oyyaromuxcsi, MO3HABAaTEJIbHONM  AaKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIUICHHUS;



e (opmupoBanue GyHKIIMOHATBEHOM TPaMOTHOCTH, pEJIEBaHTHOU
TeOMETPUM: YMEHHE pacrlo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyallUsiX W IMPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIM
TreOMETPUUECKUN ammapar Jyisi peHIeHHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
eCTb TEOPETUUYECKNE 3HAHUS MMEIOT B CBOEC OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnxcsd B Kypce CTEPEOMETpPUM MPOBOAUTCSA 3a CUYET pEIIEeHUs 33Jad Ha
CO3JaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUpPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAUTCS C OMOPOM Ha
HArJsgHOCTh, @ ONEpUpOBaHHE OOpPa3oM — B YCIOBUSAX OTBICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEPKaHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTU B POCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpezieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneiaéHHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAQJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCJIEOBATENBFHO U MOCTYMATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCh B
OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX IPENCTABICHUN OO0YyYaroIMXCs, paciiupss U
yriay6usist €€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4ECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesIbHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUVIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHBIE MPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPAJLICIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulenbHBIX TuIocKocTel. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, NapajljiesieuIea; IOCTPOSHUE CEUEHUIA.

[lepnenaAMKYISpPHOCTD IPSIMOUM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPALICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JIBYIPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOIO  YIVIA.
[lepneHauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mOpsAMOM 70  IUJIOCKOCTH,  MpoeKiuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYJIISPaXx.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpanHuka. [lpusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABHIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAaHHMKU: IOHSATUE MPABMWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS NIpU3Ma U
IIpaBUIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas INHpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIIbHBIX MHOIOIPAHHUKAX: OKTa’Jp,
nozexasap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B IHUPAMMAAX, lapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroOHaNH, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMMA, TeopemMa O OOKOBOW IOBEPXHOCTH TMIPSIMOW TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomanu yceuéHHoM mupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGubie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas IIOBEPXHOCTD, oOpasytomue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIWHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yrominue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAb MOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
IO hL CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaIllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpsIMOYTOJIBHOTO Tapajjenenumnesa u ciaeactBus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHapa (DAapaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. ClI0KeHUe U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACHCTBUM C BekTopamu. [IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopamu. CKajasipHOE INPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yIOTCs:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICIICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTHKOB M POCCUHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWW B JIPYTHX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, paccyXIeHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHUS B
HWHTEpecax 370pOBOro u 6€30macHoro oopasa >KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHYS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccu U peanu30BbIBATH COOCTBEHHBIE KWU3HEHHbBIC ILIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MAaTeMAaTHUYEeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTBIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYSCKON HAIIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOIIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHEC MATEMAaTUYCCKUX 3HAHWHM JUIS pPElICHUs 3aj1a4 B
00acTH  OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUs HAyKM M  OOLICCTBCHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMaTHYeCKOM HayKu Kak c(hepbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYMMOCTH JUUIS Pa3BUTHS I[MBWIM3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATH NPOEKTHYI0 M HCCIICIOBATECILCKYIO JICSITEILHOCTD
WH/IMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarOwuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue A1eiicTBHA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUpPOBATH
OTIpeNIe]ICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (aKkTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbL;

e BBIOMpaTh croco0® pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble HcciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABJIMBAaTh WCKOMOE€ W  JaHHOe, (OpMUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENFHO (HOPMYIHUPOBATH OOOOIIEHUSI M BHIBOJBI TIO pe3yiIbTaTam
NPOBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBISATH AePUIUTH MHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U IS pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhbie KOMMYHUKamu@Hble Oelicméus, o0becnevyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/ly pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJI€HHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IM4Me U CXOJICTBO IMO3MIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yjbTaThl  pEIIeHWs  3aJadd,  OKCIEPUMEHTa,
UCCIIEJIOBaHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI U pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOUN JeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKIATh MPOIECC
U pe3ynbTat paboThl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3aJla4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tporecca u
pe3yJibTaTa peleHnsl MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HHKHYTh MpPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAJAECHHBIX OIUOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAUTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJEJACTBUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCcHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA U HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPaHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHUIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAsS OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTTUICIbI).

OnepupoBaTh MOHITUSMU: CEKYIIasl IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YS METOJ CIISTIOB.

CTpouTh CEUEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/]a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKkTbl Ui PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH DPEAbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHMUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yroue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (IUJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTs B3aMHOE pacroyoxeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalCHHS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHK, BIIMCaHHBIM B cdepy ¥
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHHK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSIMH TOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BpalllCHHUS.

W3BnekaTh, HWHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSTh, KAKUMHU CBOMCTBAMHU OHU 00J1aJIalO0T.

[TpuMeHsTh paBUJIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJararoiX HECKOIbKO AroB PEIICHHUS], €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiimme reoMeTpuuecKrue 3adaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIUCHHH U
HAX0XkJIEHHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHbIC IIOHATHUS B IPOLIECCE IMOHUCKA PEUICHUS
MaTeMaTHueCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYNH.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSIMU: TOUKA, MPAMAsi, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPHU PEIICHUHU
' reOMEeTpPUYECKUX 3a7a4
73 OnepupoBaTh TMOHATHUSMHU: TapaUIEIbHOCTh U MNEPIEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccuduiupoBars B3aMMHOE PacCMOIOKEHUE MPSMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSIMU: JIBYTPAHHBIA YroJj, TPaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YroJl IBYTPaHHOTO yTJia, TpaaycHas
Mepa JABYTpaHHOTO yria
ay OnepupoBarb MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUJIbHBI MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasuiesenune, Kyo)
KnaccuduinupoBarh  MHOTOTpaHHHWKH, BBIOMpas  OCHOBaHUSA  JUIS
. Kiaccupukauud  (BBIMYKJIBIE U HEBBIIYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKHM, TMTPSIMble ¥  HAKJIOHHBIE IPHU3MBI,
napajuIeICTUTIC b))
79 OnepupoBatb MOHSTUSMU: CeKyIas MJIOCKOCT, ceueHue
' MHOT'OTPaHHUKOB
710 OOBACHATD NPUHLUIIBI  MOCTPOCHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' HCIOJIb3YSl METOJ CJIEA0B
711 Ctpouth ceyeHUsT MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHUE TEOMETPUUECCKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI M3BECTHbIE AHATUTUYECKUE METOJbl P
pELICHUM CTaHJAPTHBIX MATEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pPAcCTOSITHUM MEXIYy JIBYMsI TOYKAMH, OT TOYKHU JO MPSAMOU, OT TOUYKH JI0

IIIOCKOCTH, MEXKAY CKPCIIUBAIOIITUMHACA IMTPAMBIMHA

7.13

Pemate 3amaun Ha HaXOXKACHUE TEOMETPUUYECCKUX BEIMYHMH 1O 0Opasmam
WU alNrOpUTMaM, MPUMEHSSI W3BECTHbIE AHATUTHUYECKUE METOJbl P
pPELICHUHN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a7ady Ha BBIYMCIICHUE YTJIOB
MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMH, MEXAY MPSAMOUA M IUIOCKOCTBIO,

MEXY TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

7.14

Beraucnsate 00bEMBI M IUIOMIAM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ mpuMeHeHNuEM (HOPMYII, BBIYUCIISATH COOTHOIICHHUS
MEKIY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMamMu MMOJOOHBIX

MHOT'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUHU (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETUPOBATH HH(POPMALHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MpPeACTaBICHHYIO Ha

yepTexKax U pUCyHKaxX

7.17

[TpuMeHsATH reoMeTpuuecKkue (aKThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANOoNaralluX HECKOJIbKO IIaroB pPEIICHHs, €CIIU YCIIOBUS

MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme

7.18

IIpuMeHATH mpocTEWIIMEe IIPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPEOMETPUUCCKUX 3a1a4

7.19

[IpuBoUTH MpUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTH MOTyYeHHBIE 3HAHKS Ha TPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTyalluld W TNPUMCHATH H3YUCHHBIC IIOHATUSA B IPOLCCCC IOHCKA
perieHus MaTeMaTUYECKH chopMyTUpOBaHHOM poOJIEMBI,
MOZACIIMPOBATh PCAJIbHBIC CUTyallUM HA SA3BIKC I'COMCTPUU, UCCIICA0BATH
MOCTPOSHHBIE MOJICNTU C HCIIOJIb30BAaHUEM T€OMETPUYCCKHX MOHATHH |
TEeopeM, armapara auredOpbl, pemaTh MPAaKTUYECKUE 3a/1a4u, CBSI3aHHBIC C

HaXOXICHUEM I'COMECTPHUICCKUX BEIIMYHNH




11 KJTACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHUSI OCHOBHOI
NPOBePsIEMOro .
00pa3oBaTeJIbHOM NMPOrPaAMMBbI CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATUSIMH: WIMHIPHYECKas TOBEPXHOCTh, 00pa3yromiue
6.1 WIMHIPAYECKON TIOBEPXHOCTH, MHIUHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacnioznaBate Tena BpameHus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pacosioKeHHE Cephl U TMIIOCKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
6.5 BBICOTA CETMEHTA, LIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOSI, BHICOTA
[IApOBOTO CJI04, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIATM TOBEPXHOCTEH TeNn BpalleHHS,
' TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdepy Hu
6.7 OTMCaHHBIN 0KOJIO cdepsbl, chepa, BUcaHHA B MHOTOI'PAaHHHUK HIIU TEIIO
BpallleHus
6 BbluMCHsATE COOTHOIICHHS MEXIY IUIOHIAAIMH MOBEPXHOCTEH U
' 00BEMamMu TOJJOOHBIX Tell
69 N306paxaTs u3yyaembie QUTYPHI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3Bnekatb, MHTEPOPETUPOBATH M MPEeoOpa3oBbIBaTh HH(OpPMALHIO O
6.11 INPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[TpumensTh reoMeTpuyecKkrue (QaxKThl AJIs PEHICHHUs] CTEPEOMETPUUYECKUX
6.12 3aj1a4, MPEAIOIATaloIIuX HECKOJIBKO IIaroB PEIICHHS, €CIIH YCIOBHS
NPUMEHEHHUS 3aJ1aHbl B SBHOU (hopme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI>'ICTBI/I$I CJIOXKCHUA BCKTOPOB, BBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KaKMMH CBOMCTBaMU OHH

o0JIazaroT

6.15

[TpuMeHsTH MpaBUIIO Napajlienenunena Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
Yroa MEXIYy BEKTOpaMH, CKaJsipHOE€ IMPOU3BEIIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cymMMy BEKTOPOB U IPOU3BEICHHUE BEKTOpPA HA YUCIO, YIrOJ
MEXy BEKTOPaMH, CKAJIIPHOE IIPOU3BEIAECHUE, PACKIIAIbIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocTeiiime TreoMETpUYECKHE 3aJayd  Ha PUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrats 3aJa4ud Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHONIIICHUH U
HaXO0XIACHUEC T'COMECTPUUCCKHUX BCIUYUH I10 o6p33uaM HJIN aJIrOpUuTMam,
IMPpUMCHAA HU3BCCTHBIC MCTOABI npu pCUICHUN CTaHAAPTHBIX

MAaTEMAaTUYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHINNE IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOIUTE NpUMEpPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLAE U

JKHU3HHU, paCliO3HABATh MPOABICHUEC 3aKOHOB I'€COMETPUHU B HCKYCCTBEC

6.23

[IpuMmeHsTh TMOJy4YEHHbIE 3HAHMUS HA TMPAKTUKE: AaHAJIU3UpPOBATh
peajbHble CUTYalldd W TPUMEHSATh W3y4YEHHBbIC TMOHSATHS B IIpoLEcce
MOMCKAa pELIEHUS MaTeMaTH4YecKu CQOpMYIUPOBAHHON MpPOOIIEMBI,
MOJICJIUPOBATh peajbHbIE CUTyallMU Ha SI3bIKE T€OMETPHUH, UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHH U
TEeopeM, amnmapara anreOpsl, pemaTh NPaKTUIECKUe 3ajauu, CBSI3aHHBIC C

HAaXOXKACHUCM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATUS CTEpEeOMETpUH. Touka, IpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsaTne 00  aKCMOMAaTHYECKOM  IOCTPOEHUH  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMCTPHUU U CIICACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECH,
napajuieJIbHble W CKpelmuBampomuecs mpsaMele. llapamnenbHocTh NpsMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajUIeNbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJyIEIbHOCTh TPEX MPSAMBIX, MAPAUIETBHOCTh MPSMON U IIOCKOCTH. YTJIBI C
COHAIIPaBICHHBIMU CTOPOHAMH, YroJl MEXAY MpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: MapajuiebHbIE MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
iockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYphl Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapasuiesienumnes1, HoCTPOeHNEe CeUeHu

7.3

[lepneHAUKYISIPHOCTh NOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MapalijiesibHbIe U EPIEHAUKYISIPHBIE K IJTIOCKOCTH, MPU3HAK
MEePIECHANKYJISIPHOCTH NIPSIMON U MJIOCKOCTH, TEOpEMA O MPSIMOU NEPIEHIUKYIISIPHOMN
IUIOCKOCTH. YIVIBI B TPOCTPAHCTBE: Yrojd MEXAYy MNpsSMOM M IUIOCKOCTBIO,
JIIBYTpaHHbIA yroJl, JMWHEWHBIM yroys JByrpaHHoro yria. Ilepnenaukymnsip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKM A0 IUIOCKOCTH, PAcCTOSTHUE OT NpSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPHEHIUKYISIPHOCTH  JBYX  IUIOckocTe. Teopema o0  Tpéx

NEePIEeHIUKYIIIpax

7.4

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOIOI'DAHHUKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, TPaHU W OCHOBAHMS TPU3MBI, TIpsIMasi ¥ HAKJIOHHAS TPHU3MBI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msl. [lapamnenenunen, npsMOyroibHbIN NapaylIeIenune]
u ero cpoiictBa. [lupamuna: n-yroapHas nupamuaa, FpaHd U OCHOBAHUE MTUPAMM/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIbI, MIPABUIIbHAA M yCeu€HHas MUpaMUAA.

DeMEHTEI Npu3Mbl W THUPAMHIBI. HpaBI/I.HBHBIe MHOT'OTPpaHHUKH: ITOHATUC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUjbHAs IpU3Ma M IpaBUjIbHAs NHMpPaMUia,
NpaBUJIbHAS TPEYToJIbHAS MMPaMUa U IPaBWIBHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Ip, AOJAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI U TUPAMUBI

7.5

CuMmMeTpuss B TpPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUU B MMUPAMMIAX, NapAJUICICIIUIICNAaX, TPABHUIIbHBIX

MHOT'OIrpaHHUKax

7.6

Bbruncnenue 31eMEeHTOB MHOTOIpAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBO TIOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TIPSMON TMPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsMO mpu3Msl. [1omans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHpaMHIBI, TeopeMa O IUIOMIAIu

yceuéHHoi nupamupsl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMICHHUS! MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

['eomeTrpus

6.1

[unuaapudeckasi MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKON MOBEPXHOCTH, OCh
MWIAHIPUYECKOH ToBepXHOCTH. LlMnmHap: ocHOBaHHMS M OOKOBas TMOBEPXHOCTH,

oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U TTOJTHOW TMTOBEPXHOCTH

6.2

Konundeckas TOBEpXHOCTh, 00pa3yIolIie KOHHUECKON TOBEPXHOCTH, OCh M BEpIIIHA
KOHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInMHA, 0Opasyromas U OCb,
MJI0MIa s OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIlue H

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, IuaMerTp, IIONMAAb TOBEpXHOCTH chepbl. Bzanmuoe

PAaCIIOJIOKCHHUC cq)epm N IIJIIOCKOCTH, KacCaTCJIbHaA ITINIOCKOCTb K C(bepe, miomanab

chepsl

6.4

N306paxeHue Tea BpalleHUs Ha MJI0CKOCTH. Pa3BépTka HUIMHIpa U KOHYCa

6.5

KomOuHanmu Ten BpalleHWs U MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OIMCAHHBIN

okoJio chepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK, UJTU TEJIO BpAIICHUS

6.6

[Tonsstue 06 oO0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TapayieNienunena u cieactBus w3 He€. OO0bEM IwIMHApA,

KoHyca. O0BbEM 1mapa u miomanb chepsl




[Tomobupie Tema B mpocTtpaHcTBE. COOTHOMICHHS  MEXIy — IUIOMIASIMU

o7 MOBEPXHOCTEH, 00hEMaMU MOAOOHBIX TET
6.8 Ceuenust nuauHIpa (MapajuiebHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LIapa
Bexktop Ha miockoctu U B mnpocTpaHcTBe. Cl10KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO€eHUE BEKTOpa Ha 4ducio. PasnoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
. BekTopaMm. IIpaBmiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpA.
6.10 IIpocreiimue 3amauM B KOOpAMHATax. YTrol Mexay Bekropamu. CkaispHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCIICHHE YITIOB MEXAY NPAMBIMA U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METOA MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pELICHUS 3aj1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, Teopema, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTElIbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; yMEHHE (POPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH NMPUMEPHl U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKON WHIYKIUH;
NPOBOIUTH JIOKAa3aTEJIbHBIC PpACCY)KIEHHUS TpH pEHICHUH 3a7ad,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar Jyis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM WUHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M OMNKCHIBaTh TIpadbl Pa3TUIHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSIMU: HAaTypalbHOE YHCIIO, LEJI0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTeNieM, KOPEHb HATYypaJIbHOM CTENECHHU, CTETICHb
C palUMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszarteneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHATIbHOE  YMCJIO,  MHOXKECTBA  HATYypalbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBLINH OOIIMI JenuTeNh W HauMEHbIIee
o01ee KpaTHOe, anropuT™ EBKiMia mpu pemeHnn 3a1ad; 3HAaKOMCTBO C
pa3IMYHBIMU ~ TO3ULIMOHHBIMH  CHUCTEMaMH  CUUCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCIICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU M JiorapudmMamu, npeodpazoBaHus IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPUPOBATE IMOHATHUAMU: MOCICAOBATCIIBHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAsl TIEOMETpUYECKas IPOTPeccHs; yMEHHE
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTYMEHT KOMIUIEKCHOTO
yrucna, (¢GopmMa 3amMcl  KOMIUIGKCHBIX — 4Hceld (TreoMeTphuecKas,
TPUTOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: MaTpuna 2x2 u  3X3, ompenenuTenb MaTpULbI,

FEOMETPUUECKUI CMBICIT OTIPEACTUTEINS

YMeHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIC, CTENEeHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HNOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUeE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPAaBHEHUHM U HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3NMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsl, HEPaBEHCTBA U CUCTEMBbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U pPeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKIHUH,
NEPUOIMIHOCTD (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIIUH, MOHOTOHHOCTH
¢yHKUIMHU, SKCTpeMyM (GYHKINHU, HanOOJbIIee U HAaMMEHBIIIee 3HAYCHUS
GYHKIIMHA HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPUYCCKUNA U
(GU3MYECKU CMBICT TIPOW3BOJHON, TIEPBOOOpa3Has, OMpeaeaEéHHBIA
WHTETpAI, YMEHHE HAXOAUTh AaCUMNOTOTHI Tpaduka (HYHKIMH; YMEHHE
BBIUUCIISAT  TPOM3BOJTHBIE CYMMBI, TIPOHM3BEACHUS, YACTHOTO H
KOMMO3UINHN (YHKIUH, HAXOAUTh YPaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMU; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBINIWE 3HA4YCHUs (YHKIIHMA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arlmapaTa MaTeMaTHUeCKOTro
aHalM3a; TPUMCHATH TPOM3BOTHYIO /ISl HAaXOXKICHHUS HAWIydIIero

peliCcHrd B IMPUKIAIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHX H




bu3MYecKuX 3a7avyax; HaXOAUTh TUIOMAAN U 00BEMBI GUTY C MTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB HpI/IMepI:I MATCEMATHUYCCKOI'O MO,Z[G.HI/IpOBaHI/IH C

noMoInbio auddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTth MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTH4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMM, TIOKa3aTeNbHas | Jorapudmudeckas GyHKIHH; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpa¢ukoB GYHKIHMA, UCTIOIB30BaTh TPAPUKH IJI H3YUCHHSI TIPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEeIMETOB U
3a]a4 U3 peasibHOM JKU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKUIUN IS
pelleHns ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA PpELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 33/Ja4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
IPOIICHTHI, JOJIM U YacTH, HA JBHXEHHE, pabOTy, CTOMMOCTh TOBapOB M
yCIIyT, HaJIOTH, 33JJa4i U3 00JIaCTH YNpPaBICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pEIICHHUE U
OLICHUBATh IPaBAONOJO0HOCTh pE3yAbTATOB; yMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJIATh BBIPaXKECHMS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JTUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BIEKATh,
UHTEPIPETHPOBaTh HH(OPMAIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IuarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEaTbHBIX MTPOIECCOB U
SIBIICHUI; TIPEACTABIATh HHOOPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
MCCIIE/IOBAaTh CTAaTUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadu4ecKuXx METOJOB U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEI0BAaTh COBMECTHBIC HAONIOACHUS C TOMOIIBIO JHAarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTb CIyYalHOrO COOBITHS; YMEHHE BBIYHMCIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOopMyNBI CIOXKEHHUSI M YMHOXEHHUS BEpOSTHOCTEH, (HopMyny MOTHOU
BepOsATHOCTH, hopmyny bepHyiau, kKoMOUHATOpHBIE (GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATBHBIX COOBITHH; yMEHHE OIEepUPOBAThH
MNOHATUSIMM:  Cy4ailHass BENWYMHA, paclpeneieHle BepOSTHOCTEH,
MaTEMaTUYECKOE OYKUIAHUE, IUCIEPCHsT M CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUWKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO M HOPMAJIBHOIO paclpeacieHul;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHudl Juis
pelieHus 3a1ad; 3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBECHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAaHOBKA,
YHCIO COYETaHWH, YHCIO TepecTaHOBOK; OuHoM HbloTOHa; ymeHue
NPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KIACHUS AJISl PEeLICHUS 3a/ay;
OLICHMBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M HHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yroul,
JBYI'PaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS MpPSIMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAYy MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
HPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHAMH: TUIONIAAbL (QUTYPBI, 00BEM (HUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
Ky0, mMmapajuieienures, Nnpu3Ma, NuUpamuaa, Qurypa M IMOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, miomans chepbl, MIOmanb
MOBEPXHOCTH THPAMHIIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

MIpAMOYTOJIBHOTO TMapauICICIIMIICaAa, NMUpaMUAbl, MPU3MBbI, HUIWHAPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMsI KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
yYMEHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynupoBaTh OMpEeNIeHNs N3y4aeMbIX (PUryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NMpPH3HAKaX reOMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAIUIO GUryp 1o
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OIMOJHUTEIbHBIE

TIOCTPOCHHSI
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YMeHHne omepupoBaTh TMOHATHUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPHUA Ha IJIOCKOCTHU W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (HUTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemicHUM 3aJad; HaXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (I[JII/IHa,
yroji, IUIomanab, o0bEM) TMpH pelieHWH 3amad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HHU; YMCHHUC BBIYUCIIATL TCOMECTPUICCKUC
BEITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, ILIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSA HU3YUCHHBIC q)OpMyJIBI U METOJbI, B TOM 4YHUCJIC. ILIOIIAaAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, MWINHAPA, TUIOMAAb ChEpBL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TMapaJuleNieNuIe/ia, MUPaMHIbl, TPH3MBI,
IITMHIPA, KOHYyCa, IIapa; YMEHHE HAXOIUTh OTHOIICHHE OOBEMOB

NOJ00HBIX (GuUryp
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YMeHue onepupoBaTh NOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOopa 1Mo 0Oasucy,
CKAJIIPHOE IIPOU3BEJIEHUE, BEKTOPHOE IPOM3BEICHHUE, YIOJd MEXKIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAUHATHBIN METO]
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad Jpyrux Yy4eOHbIX

MPEIMETOB
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YMeHrne BBIOMpATh MOAXOMANIMN METOJ Il pelIeHUs 3a1adw;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTHUKd B W3YYCHHH MPHUPOJIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yMEHHE pacro3HaBaTh

IMMPOSBJICHUC 3aKOHOB MAaTCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJUTDH




IpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHMCKOH W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEHT COepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
1o Pannonanbubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypajdbHON creneHH. J(eHcTBUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1enbiM nokazaresieM. CTeneHs ¢ palMoHaIbHBIM MToKa3areseM. CBoiicTBa
' CTENEHU
s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. /lecaTuunbie 1 HaTypaIbHBIC JTOTAPU(MBI
JetictButenbHple  4uciaa. ApudMETHUYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIC BEIUMCIEHUS, IPABUJIa OKPYIJICHUS, IPUKHUIKA M OIICHKA
pe3ysabpTaTa BEIYACIECHUN
1.8 [IpeoOpazoBanue BbIpax)eHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronHomeTpudyeckue ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOoTapUMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaibHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUhMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




3 DOyHKINH U TPAPUKH
11 Oynaknus, crnocoObl 3amanus ¢yHkiuu. ['padux ¢yHkimu. B3ammHOo oOpaTHBIC
' ¢ynkunu. YétHelie n HeuéTHBIe QyHKIMU. [lepruoanueckue GpyHKINHI
Obnactp ompesnereHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymm ¢yHkmmm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIMH. Haumbonbinee u HauMeHbIlee 3HAYCHUE
GYHKIMH HAa IPOMEKYTKE
13 CrenenHass (yHKIMS ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS 1-0Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukum paspeiBa. AcumnTorel TpadukoB Gynkmuii. CBolicTBa  (QyHKIIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEHN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana matemaTudyeckoro aHanusa
4.1 [TpousBonas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (QYHKITAN
[IpumeHneHne TPOU3BOAHOW K HCCIEAOBaHUI0 (YHKIIMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxkieHne HauOOJBIIEr0 W HAUMEHBIIETO 3HAaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Materpan
5 MHOXeCTBa U JIOTuKa
5.1 MHoO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u MOBEpXHOCTH BpalllCHUS




7.5

Koopannatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Marematuka: anredpa u Hayajga MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
I'eomerpus. 10-11 knaccel. JI.C. Atanacan, B.®. byry3os, C.b. Kagomues, 2.1,

[To3nsk, 1.C. Kucenépa.-M.: [Ipocsenienue, 2021

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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