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HHOACHUTEJBbHAA 3AIINCKA

I'eomerpust siBisieTcss OHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 00Iero oopa3zoBaHus, TakK
Kak 00ecreuyuBaeT BO3MOXKHOCTh HM3y4YECHHs JMCLUUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIIEHHOCTH WU
IIPEIMETOB I'YMaHUTapHOro LUKJIA. [IoCKOIBKY JOrHuecKoe MbIluIeHne, GopMUpYyeMOoe IPU U3YYEHUU
00y4aroIuMUCs MOHATUHHBIX OCHOB F€OMETPUH, IIPU 10KA3aTEIbCTBE TEOPEM U OCTPOCHUU LEMOYKH
JIOTHYECKUX YTBEP’KACHUHN NP PEIIEHUH I'€OMETPUUECKUX 3aay, YMEHUE BbIIBUraTh U ONPOBEPIaTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIOJb3YIOTCS MPHU PEIIEHUH 33Jad €CTECTBEHHO-HAay4yHOI'o LIMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

Lenb ocBoeHuUst mporpammbl yueOHOTo Kypca «I'eomerpusi» Ha yriyOlIEHHOM ypOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CHOCOOHOCTEH OOyYaromMXcsi MpHU H3YYEHUM TEOMETPHUHU, KaK COCTaBIISIOIIEH
npeaMeTHoi obmactm  «MaremaTnka W MHQpOpPMAaTHKa» uepe3 oOecleYeHHe BO3MOKHOCTH
npUOOpeTeHUsT M  HCIOJIb30BaHUS 0Oojee TIyOOKMX TIE€OMETPUYECKUX 3HAHUH W JICHCTBHIA,
crieln(UYHbIX T€OMETPUM, M HEOOXOAMMBIX JUIsl YCIEUIHOIO Npo(ecCHOHANbHOro 00pa3oBaHus,
CBSI3aHHOI'O C UCIIOJIb30BaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMM 33Ja4yaMHM Kypca T€OMETpUM Ha YINIyOJIEHHOM YpPOBHE, PaCIIMPSIOUIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISOTCSL:

pacimpeHe TMpeICTaBIeHUs] O T'€OMETPUM KaK YacTH MHPOBOH KYIbTYPHl M (OPMHPOBAHHE
OCO3HAaHUs B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIINX
MaTEMaTHYECKUX MOJEJIAX, MO3BOJISIONIMX ONUCHIBATh W HM3y4YaThb PA3HbIE SBJICHUS OKPYKAIOILErO
MUpA, 3HaHWE NOHATHHHOTrO anmnapaTta 1o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMETpUH;

¢dbopMHpOBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMM MOHATUSIMH O NMPOCTPAHCTBEHHBIX (UIypax U HMX
OCHOBHBIMM CBOMCTBAaMH, 3HaHHE TeopeM, (pOopMysn M yMEHUE MX HPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOpeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMHpOBaHME YMEHHsI paclo3HaBaTb Ha 4YEpTekKax, MOJENAX M B pEAIbHOM MHpE
MHOTOTPaHHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(¢bopMHpOBaHME TOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO IOCTPOCHUS MaTeMaTHYEeCKUX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCMOMATUKHU MIPH NPOBEIEHUH PACCYKICHUII;

(dbopMHpOBaHHE YMEHUS BIIAJETh METOJAaMM JIOKa3aTeJIbCTB M aJTOPUTMOB PELICHMs, YMEHUS UX
IIPUMEHSITh, TPOBOJAUTH JTOKA3aTEIbHBIE PACCYXKIEHUS B XOJ€ PEUICHUS CTEPEOMETPUUECKUX 3a]ad U
3aJjad  C MPAKTUYECKHM coJep’kKaHueM, (OPMHUpPOBaHME IMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelnbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKIEHHUM M pOJIM AaKCUOMAaTHUKU B
IIPOBEJICHUH I€yKTUBHBIX PACCYXICHUI;

pa3BUTHE M  COBEPUICHCTBOBAHWE MHTEUIEKTYAJIbHBIX UM  TBOPYECKUX  CIIOCOOHOCTEMN
oOyuarouxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH MBIIIICHUS,
MHTEpeca K M3Y4eHHUIO T€OMETPUH;

(dbopMupoBaHHe PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAaHTHON F€OMETPUN: YMEHHUS PACcIIO3HABATh
MPOSIBJICHUSI T€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PpEAJbHBIX KU3HEHHBIX
CUTyallUsiX M TpH M3YYCHUU JAPYrUX Y4YeOHBIX MPEIMETOB, TMPOSABICHHUS 3aBHCUMOCTEH WU
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS DPEANBHBIX CHUTYallMii, MCCIEN0BAaHUSA IOCTPOECHHBIX MOJEJEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JHHUSAMH YydeOHoro kypca «['eomerpusi» B 10-11 kmaccax
sapisaroTcs: «[IpsiMple M TIIOCKOCTH B TPOCTpaHCTBe», «MHororpanHuku», «Tema BpalieHus»,
«BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OINEPUPOBATH TOHITHIMN,
peNieBaHTHBIMH T€OMETPHH Ha yriyOJaéHHOM ypoBHE o0ydenus B 10—11 kiaccax, OTHOCHTCS KO BCEM



COJIepKaTeNbHBIM JIMHUAM y4eOHOro Kypca, a (pOopMHpOBaHUE JIOTMYECKHX YMEHUH pacrpenesercs
HE TOJIBKO IO COJEp)KaTeIbHBIM JMHHUAM, HO M 1O roxam obOyudenus. CopeprkaHue oOpa3oBaHus,
COOTBETCTBYIOILIIEE IPEAMETHBIM pe3yjbTaTaM ocBoeHUs DenepanbHOl pabouell MNporpammsbl,
pacnpee€éHHBIM 10 ToJjaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIMATIBHBIM ~ BOIpocaM  oOydaromuecs oOpallaguch HEOAHOKPATHO. OTO  IMO3BOJISIET
OpraHM30BaTh OBJIAJICHUE TECOMETPUUYECKHUMH TMOHSATHSAMH U HaBbIKAMHU IIOCJIEIOBATENBHO U
MOCTYNaTeNbHO, C COOIOACHUEM ITPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUYECKUX TMPEACTaBICHUN OOy4arouIuxcs, pacupsisi u yrayomss e€, obOpasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOIEHHOM YPOBHE [TO3BOJISIET:

co3mate ycnoBus s auddepeHmmanmu  oOydeHHUs, OCTPOCHHS  WHAMBUIYAIbHBIX
o0pa3oBaTeNbHBIX MPOTpaMM, O00ECHEYHTh YrIyOIEHHOE HM3y4eHHE T'€OMETPHH KaK COCTABJISIOIICH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH 00YYAIOIINXCS K MPOJAODKEHUIO U3yUEHHSI MaTEMAaTUKH ¢ y4€TOM BbIOOpa OymyIeit
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPodecCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueGHoro kypca «l'eomerpusi» Ha yrnyonéHHoM ypoBHe otBoautcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).



COJAEPKAHUE OBYYEHUA
10 KVIACC
IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHUSI CTEpeOMETpUH. Touka, MpsMasi, IIOCKOCThb, MPOCTpaHCTBO. [loHsATHE 00
AKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3aumHOe pacnonoxkeHue NpsAMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIHUECH, MNapajUICIbHBIE H
cKpemuBamomuecss npsmele. llpusHaku ckpemmBaromuxcss npsmsiX. [lapaiienbHOCTs NpsAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: NapajuleIbHbIC IPSIMBIE B IPOCTPAHCTBE, IAaPaUIEIbHOCTD TPEX NPSIMBIX,
[apaJUIeIbHOCTh  HPSIMOM M IUIOCKOCTH. IlapamiensHoe U LEHTpalbHOE IPOECKTHPOBAHME,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaIeIbHOTO MpoeKTupoBanus. M3o0paxkenue ¢puryp B
[apaJUICTIbHOM IPOCKUMU. YTIbl C COHAIIPAaBICHHBIMU CTOPOHAMM, YIOJd MEXKAY IpPSAMBIMU B
npocrpaHcTBe. [lapajienbHOCTh IUIOCKOCTEH: NapajulebHbIE INIOCKOCTH, CBOMCTBA MapajlICIIbHBIX
wiockocteil. [IpocTeiimue mpocTpaHCTBEHHBIE (UTYpHI HA TUIOCKOCTH: TETPadAp, Mapauleienumnes,
IIOCTPOCHHUE CEYECHUH.

[lepneHIUKYNAPHOCTh NPSAMOM M IUIOCKOCTU: MNEPIEHIUKYJISAPHBIE IpsMBIE B IMPOCTPAHCTBE,
IIpsIMbIE NIApaJUIECIbHBIEC U NEPIEHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK NIEPIEHANKYIISIPHOCTH IPSIMON U
IUIOCKOCTH, TE€OpeMa O NPSAMOM NEPHNEHAMKYISAPHON IIOCKOCTH. OpTOroHaJbHOE NPOEKTUPOBAHME.
[lepneHuKyYIsp W HAKIOHHBIE: PACCTOSHHUE OT TOYKU JO INIOCKOCTH, PAaCCTOSIHUE OT IPSMOHM 110
IUIOCKOCTH, MNpOeKuusi (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEH: IpHU3HaK
MEPIEHANKYISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepneHIUKYIIpax.

VYTl B IPOCTPAHCTBE: YIoJl MEXAY MPSAMOU U IIIOCKOCTBIO, IBYTPAHHBIA YIOJI, JUHEWHBIA Yol
ABYIrpaHHoOro yria. TpéxrpaHHslii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IVIOCKUX M JIBYTPAHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHuororpaHHuKHu

Bunabl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: Nn-yronpHas npusma, npsMmas U
HaKJIOHHAs TPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, npsMoyroiabHbIN
napajuleJienuIe]; U ero cpoiicrsa. KparTdaiine ImyTH Ha NOBEPXHOCTHM MHOTOTpaHHHKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [Mupamuga: N-yronpHas mupamuaa, mpaBUIbHAsS U
yced€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX I'paHel npaBWiIbHOW nupamuabl. [IpaBuibHBbIE
MHOT'OTPaHHUKH: [TPaBUIIbHAS [IPU3MA U IIPaBUJIbHAS MUPAMUAA, IIPaBUIIbHAS TPEYTrOjbHas UpaMuia
U MIpaBUJIBHBIN TeTpa’ip, KyO. [IpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, 10AEKadAP
U UKOCadP.

Bblunciienue 31€MEHTOB MHOTOIpAaHHMKOB: pEOpa, nuaroHanu, yriuel. Ilnomans OGokoBoi
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU NPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHUIl, TeopeMa O OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomaas OGOKOBONH MOBEPXHOCTH U IOBEPXHOCTH MPaBUIBHON
MMAPaMU/JIbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMUbl.

CummeTpHs B IPOCTPAHCTBE. DIIEMEHTBI CHMMETPHH ITPABUIIBHBIX MHOTOIPaHHUKOB. CUMMETpHS
B IIPaBUJIBHOM MHOIOI'PDAHHMKE: CHMMETpHUs MapajulelenuIesa, CUMMETPUS MPABWIBHBIX IIPU3M,
CUMMETpHUS ITPAaBUILHON ITUPAMUJIBIL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeCTBHSL C BEKTOpaMHU: CIIO)KEHHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOXEHHE BeKTOpa Ha unciio. CBONCTBA CIOKEeHMsI BEKTOpPOB. CBONCTBa YMHOXKEHHSI BEKTOpa Ha
yucno. llonsatue xommuanapHele BeKTOpbl. IIpu3Hak komiuiaHapHOCTH TpEX BeKTOpoB. [IpaBuiio
napajurenenunena. Teopema O pasloKEHUH BEKTOpPA II0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.



[IpsmoyronbHast cucreMa KoopAuHAar B IpocTpaHcTBe. KoopauuaTel BekTopa. CBSI3b MEXKAY
KOOpJAMHATaMM BEKTOpa U KOOpAMHATAMM TOUYEK. YTOJ MEXAy BekTopaMu. CKalsipHOE MTPOU3BEACHUE
BEKTOPOB.

11 KJIACC
Tesa BpameHus

[ToHATHSA: LUIMHAPUYECKAs: TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, ChepruyecKas MOBEPXHOCTb,
obpasyromue nosepxHoctedl. Tema BpallleHMs: LWIMHIP, KOHYC, YCEYEHHBIM KOHYC, cdepa, map.
B3aumMHoe pacronokeHue chepbl U IIIOCKOCTH, KacaTenbHas INIOCKOCTh K cdepe. M300paxenue Tei
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka mummuapa u konyca. CummeTpus cepsl U mapa.

O0Bvém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME MNPAMOYrOJIBLHOTO
napaenenunena u cineacTsust u3 He€. OOBEM NpsAMON ¥ HAKIOHHON MPU3MBI, IIMIUHIPA, THPAMUIBI
u KoHyca. OOBEM 11apa U IIapOBOT0 CETMEHTA.

KomOuHanuu Ten BpallleHUsi 1 MHOTOTpaHHUKOB. [Ipu3ma, BnMcaHHas B LMJIMHJIpP, ONHUCAHHAS
okozio nmimHapa. Ilepecedenue cdepsl 1 mapa c mwiockocteto. Kacanue mapa 1 chepbl II0CKOCTBIO.
IToHATHE MHOTOIpaHHHUKA, ONMMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOIOI'PaHHUK WIN TEJIO
BpallEHHUs.

[Tnomans mNOBEPXHOCTHM LWIMHIpPA, KOHyca, Twomanb cdepsl u e€ dacteid. [lomobue B
npoctpancTBe. OTHOMEHUE 00BEMOB, TIIOMIAICH MOBEpXHOCTEH MOA00HBIX ¢uryp. IIpeodbpazoBanue
nono0usi, romMoTeTHs. PemieHue 3amad Ha IUIOCKOCTH C HCHOJIB30BAaHHEM CTEPEOMETPUYECKHX
METO/JI0B.

ITocTpoeHue cedyeHUil MHOTOTPaHHUKOB M TE€J BpAIEHUsS: CEYCHMs LWIMHIApA (MapajuleidbHO U
NEPIEHAUKYJIIPHO OCH), CEeUeHHs KoHyca (MapajuleibHble OCHOBAaHMIO M MPOXOAAILIME dYepe3
BEpILIMHY), CEYEHMs IIapa, METOAbl IOCTPOCHMS CEYEHUH: METOJ| CJIEJIOB, METOJ] BHYTPEHHEro
MIPOEKTUPOBAHHUS, METOJI IEpEeHOCa CEKYIIEH TIIOCKOCTH.

BekTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bekroper B mpoctpanctBe. Ormnepanuu HajJ BEKTOpaMH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXXEHUs. IIpsMoyrombHas cucTeMa KOOpIWMHAT B MPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue Bexkrtopa mo ©Oasucy. KoopauHaTHO-BEKTOpHBIH METOA MpU
pelIeHNH T€OMETPHUECKUX 3ajiau.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxenust npoctpancTBa. OtoOpakeHus. J[BmxeHus U paBeHCTBO ¢uryp. OOumue cBoHcCTBa
IBWKEHUHM. Buabl JBWKEHWH: NapajulenbHbId IMEpPEeHOC, LEHTpajdbHAas CHMMETpHS, 3epKajbHas
CUMMETpHs, TOBOPOT BOKPYT npsMoil. [IpeoOpazoBanus nonobus. [lpsmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
1) rpa:xxnanckoe BociMTaHHUe:

— c(hopMUPOBAaHHOCTh TPAKAAHCKON MO3ULIMU OOYYarOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIecTBa, MPEACTABICHHE O MaTeMaTHYECKHMX OCHOBAX ()YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SABJICHHM, MPOLEAYpP I'PasKIAHCKOrO 00IIEeCTBa (BEIOOPHI, ONPOCH U APYTroe),
YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C UX (DYHKUIUSMU U
Ha3Ha4YCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

— c(opMUPOBAaHHOCTH POCCHHCKON TPaKJAHCKOH WACHTUYHOCTH, YBAXCHHA K MPOILIOMY H
HACTOSIIIEMY POCCHMCKON MAaTeMaTHKH, IIEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHHSIM POCCUHCKHUX
MaTe€MaTUKOB U POCCUKMCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUH B JPYTHX
HayKax, TEXHOJIIOTHSIX, cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOIO NMOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAyKU
U JAESTETbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOWYMBOTO OYIYILIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

— DOCTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs SCTETHUKY MAaTeMAaTHYECKUX 3aKOHOMEpPHOCTEH,
OOBEKTOB, 3a/lay, pPELICHUM, pacCyXIeHUH, BOCHPUMUMYUBOCTH K MATEMAaTHUYECKUM AacleKTam
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BociMTaAHHE:

— c(hopMUPOBAaHHOCTb YMEHMs TPHUMEHATh MaTeMaTH4YeCKHe 3HaHHWsS B HHTEpecax 370pOBOro MU
6e30macHOro obpasza >KU3HHU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0POBBIO (3J0pPOBOE MUTAHUE,
cOamaHCHUPOBAaHHBINA PEXXUM 3aHATHI U OTJbIXA, peryisipHas (pusndeckas akTUBHOCTD), (pU3HUecKoe
COBEpIIEHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTbIO;

6) TpynoBoe BocniuTaHue:

— TOTOBHOCTh K TpYyOYy, OCO3HAaHUE IIEHHOCTH TPYAOIIOOUs, HHTEpec K pasziIuuHbIM chepam
npodeccuoHaNbHOM NEATEeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOW M €€ TNPUIOKEHUSIMH, YMEHUE
COBEpIIIATh OCO3HAHHBIN BHIOOp OyyIIe Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYECKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUM BCEM JKU3HH, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHUM NPAKTUYECKUX 3a1ad
MaTeMaTHYECKON HalpPaBIECHHOCTH;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

— c(pOpMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYPHl, IOHUMAHUE BIUSHUS COLUAIBHO-DPKOHOMUYECKUX
MIPOIIECCOB HA COCTOSIHME MPUPOAHON M COIMATIBHOM Cpelbl, OCO3HAHUE TNI00ANTBHOTO XapakTepa
HKOJIOTUYECKUX NpoOJIeM, OpUEHTallMs Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHWUU Ui peIIeHUs
3aJad4 B O0JIaCTH OKpYXKarollled cpeipl, INIAHUPOBAHHE IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MIOCJIEACTBUM JIUIs1 OKPY’KAIOILLEN CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

—  c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOM MpPAaKTUKM, MOHMMaHHE MAaTeMaTH4YecKOW HayKH Kak c(epbl YeloBeYecKou
NeSITeNIbHOCTH, STANoB €€ pa3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS IMBUIIM3AIUH, OBJIA/ICHUE S3bIKOM
MaTeMaTUKd W MaTeMaTHYecKOM KyJbTypoll Kak CpeJCTBOM IO3HAHUS MHUPA, TOTOBHOCTh
OCYHIECTBJIATh MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIBHOCTh HHANBUIYAIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATbBI
Ilo3nagamenvHbie yHusepcaibHbie yueOHble 0elcneus

ba3oBble Jlornyeckue 1ecTBUA:
BBISIBJISITH M XapaKTEpHU30BaTh CYILECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHUH,
OTHONIICHUN MEXIy TMOHATHUSAMHU, (DOPMYIHpPOBATH ONPEICICHUS TMOHSTHH, YCTAaHABIUBATH
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJsi OOOOIICHUS W CPABHECHUS, KPUTCPUHU
MIPOBOJMMOI0 aHAJIU3a;
BOCHPUHUMATH, (OpPMYyIUpOBaTh U  NpeoOpa3oBbIBaTh  CYXKACHHUA:  YTBEpAUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHbIE;
BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEYMs B (akTax, JAHHBIX,
HAONIIOJICHUSAX M YTBEPXKICHUSAX, MpeIsiaraTh KPUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;
JienaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX MW HWHIAYKTHUBHBIX
YMO3aKJIFOUECHHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;
MPOBOAUTh CAaMOCTOSITEIBHO JOKAa3aTeNbCTBA MaTEMaTHUYECKHX YTBEPXKACHUN (IpsiMble U OT
MPOTUBHOTO), BBICTPAaWBAaTh apPryMEHTALIMIO, TPUBOAUTH MPUMEPbl MW  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;
BBIOMpaTh croco0 perieHus yueOHOW 3ajaud (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB pPEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKue AeiCTBHUSA:
HCIIOJIb30BaTh BOIPOCHI KakK MCCIEAOBATEIIBCKUN WHCTPYMEHT TIO3HAHUS, (POPMYIHPOBATH
BONPOCHL, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOIeMy, YCTAaHABIMBaTh MCKOMOE U JIaHHOE,
(dbopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;
MPOBOJUTh CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCICIOBAHUE IO YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTH4eCKOro O0BEKTa, SBICHUS, MPOIIECcCa, BHIABICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;
CaMOCTOATENbHO (OpMyTUpoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOIIO/IeHHs, UCCIIEIOBAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000I1IEeHHI;
MPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMPOLECCA, & TAKKE BBIABUTATh MPEIINOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.
Pa6ora ¢ undopmanmueii:
BBISIBJIATH ACPUIUTH HH(GOPMAIIMHU, JTaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U JJISl PEIICHUS
3a7a4H;
BBIOMpATh UH(GOPMAIIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, AHATTU3UPOBATh, CUCTEMATH3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUIOB H OPM MpEACTaBICHUS;
CTPYKTYpUPOBaTh HWH(MOpMAIMIO, TPEACTaBIATh €€ B pasIWyHbIX (GopMax, HIUTFOCTPUPOBATH
rpapuyuecKy;
OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOATEIIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

Kommynuxamugnvle yHugepcaibible yueoHuvle 0elicmeus

O0menue:
BOCHpI/IHI/IMaTI) nu q)OpMy.]'II/IPOBaTB CY)K,HGHI/HI B COOTBCTCTBUU C yCJ'IOBI/ISIMI/I n 1ucjsiMn 06H1€HI/I${,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHMSI 110 X0y PEIIeHHs 3a/1a4i, KOMMEHTHUPOBATh MOyUYEHHBIN Pe3yabTaT;



B X0JI¢ OOCYXKJICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXIAAEMOUW TEMbI, TPOOJIEMBI, PEIIacMOM
3aJau, BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha IOWCK PEIICHUS, COMOCTABISATH CBOM CYXKIEHHS C
CYXIICHUSIMH JIPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYXKHBATh pa3IMYMe W CXOJICTBO IO3HIUH, B
KOPPEKTHOH Gopme (HopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEJCTAaBIATh  PE3yJAbTaThl  PEHICHUs  3aJaud, OJKCIIEPUMEHTAa, HCCICOBaHUs, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUICHUS C YYETOM 3aJa4 MPE3CHTAIMH U OCOOCHHOCTEH
ayJUTOPHUH.

Pezynamugnble ynusepcaibile yueoHble 0elicmeus

Camoopranusanus:
COCTaBJIATH IUIaH, aITOPUTM PEIICHUs 33aJla4uM, BEIOUpATh CIIOCOO PEUIeHHUs ¢ YUETOM MMEIOIIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BapUAHTHI
peleHuii ¢ y4éToM HOBOH HH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJJIEKT:
BIIQ/IETh HaBBIKAMH I[O3HABATENbHON pedIeKCHH KaK OCO3HAHMSI COBEpIIAeMbIX ACHCTBHI U
MBICJIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;
MIPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPH PEIICHUHU 33]]a4l, BHOCUTh KOPPEKTHUBHI B
JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa LETU U YCIOBHUSIM, OOBSICHITh MPUUYUHBI JOCTHKCHUS WU
HEJIOCTH)KCHHS Pe3y/IbTaTOB JEATEIbHOCTH, HAXOUTh OIIMOKY, aBaTh OICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:
MMOHUMATh U MCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAWBUYaTIbHOU pabOTHI MpU PEUICHUN
y4eOHBIX 3aja4, NPUHUMATh LEelb COBMECTHOW JESTEeNbHOCTH, IUIAHUPOBAaTh OPraHU3alUIo
COBMECTHON paboOThl, pacupelensTb BHUIbl pPadOT, JOroBapuBaThCs, OOCYXJaTh Mpolecc U
pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B TPYMHMNOBBIX (popMax paboThl (00CYKaeHUs, 0OMEH MHEHHM, «MO3TOBBIE IITYPMBI» U
WHBIE), BBITIOJHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACHCTBUSA C IPYTMMU WICHAMH
KOMaHJIbl, OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMA TPOAYKT IO KPHUTEPHUSIM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:
CcBOOO/IHO OTIEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU IIPU PEIICHUH 33]1a4 U TPOBEIECHUN
MaTEMaTHYECKHUX PACCYKIECHUMN;
MIPUMEHSTh AaKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4;
KJaccu(UUUpPOBaTh B3aUMHOE DPACHOJIOXKEHHME TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPUPOBATh MOHATUSMH, CBSI3aHHBIMH C YIJIaMH B TMPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MIPOCTPAHCTBE, MEX]TY MPSAMOU U MIOCKOCTHIO;
CBOOO/THO ONIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'paHHUKAMU;
cBOOO/IHO paclo3HaBaTh OCHOBHBIE BUJbl MHOTOIPAaHHUKOB (IpU3Ma, MUpaMKa, TPSIMOYTOJIbHBIN
napaiesnenunes, Kyo);
KJIacCU(UIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJacCU(PUKAIIY;



CBOOO/IHO OTIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH C CE4Y€HHEM MHOTOTPAaHHHUKOB IIJIOCKOCTBIO;
BBINOJIHATH MapajuiebHOE, LIEHTPATHHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (QUTYP HA MIIOCKOCTb,
BBITOJIHAT H300paXeHUs (UTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOIPAaHHHMKOB PAa3IMYHBIMH METOJIAMH, BBITIOJIHATH (BBIHOCHBIE) IIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH TUIOLIA M TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma, MUPAMHU/IA), TEOMETPUUECKHX TEN C
MpUMEHEHHEM (HOPMYIT;

CBOOO/IHO ONEPHPOBATH TOHATUSMH: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CHUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOO/ZIHO  ONEpPHPOBaTH IOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJa4n Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLICHUNA M HAXOXKJICHHE TeOMETPUYECKIX
BEJIMYMH, TPUMEHSISI W3BECTHBIE METOJBI MPH PEIICHHH MAaTeMaTHYECKUX 3aad TMOBBIIMICHHOTO U
BBICOKOTO YPOBHSI CJIOKHOCTH;

MPUMEHSTH MPOCTEHINE NMPOTPAMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUN CTEPEOMETPUIECKUX 3a1a4;

U3BJEKaTh, MpPeoOpa3oBbIBATH W HWHTEPIPETHPOBATH HMH(MOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U pUCYHKAX;

NPUMEHSATH NOJTYYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH U aHAIM3UPOBATh PEAIbHBIC CHTYAINH,
OPUMEHATh ~ W3YYCHHBIE  TIOHATHS B IPOIECCe  IOMCKAa  PEHICHUS  MaTeMaTH4eCKd
cOpMyIHPOBaHHOW TPOOJIEMBI, MOJEIUPOBATh peajbHBbIE CHUTYallMd Ha S3bIKE T'€OMETPHH,
WCCIIEIOBAaTh IMOCTPOSHHBIE MOJIENH C HCIOJB30BAHUEM T'E€OMETPUYECKHX TIOHITUH M TEOpEeM,
ammapara anreOphl, pemaTh MPaKTHYECKUe 3aaud, CBS3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX
BEJIMYWH,

UMETh TpPEJCTaBICHHS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUH KaK COCTaBHOM YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kjaacca o0ydaromuiicss HAy4YnuTCs:
CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C IIWJIMHAPUYECKON, KOHUYECKON U chepruueckoin
MMOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI TTOJTYUEHHUS;
OTIEpUPOBATh TOHSATUSMH, CBSI3aHHBIMU C TEJaMH BpAllICHUS: IWIMHIPOM, KOHYcOM, chepoil u
apom;
pacmo3HaBaTh Tejda BpalieHus (UIUHAP, KOHYC, cdepa U 1map) U 0OBACHATH CIIOCOOBI MOTyUeHUs
TE€J BpallleHHUS;
KJIacCU(UIIUPOBATH B3AUMHOE PACTIONOKEHUE CEephl U MIOCKOCTH;
BBIYUCIISITh BEIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpalIeHHs, OOBEMBI W TUIOMIAIH
MMOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (POpMYIT;
CBOOOJTHO OMEPHPOBATH TOHATHUSMHU, CBSI3AHHBIMA C KOMOWHAIUSIMH T BpalleHUs W
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B cepy W OMHCAaHHBIA OKOJO cdepsrl, chepa,
BMHCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;
BBIYUCIISITH COOTHOIICHHSI MEXK Ty TUIOIIAISIMU TTIOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEIT;
n300paxkaTh M3ydaeMble (UTYphI, BBIMONHATH (BBIHOCHBIC) IUIOCKHE YEpPTEXNKH W3 PHCYHKOB
MIPOCTBIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUSHUS Tell BPAIllCHUS;
W3BJIEKaTh, HMHTEPOPETUPOBATH M MPEoOpa3oBbIBaTh HHMOPMALMIO O TPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX;



cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OIEPAIMH HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pelath reoMeTpuYecKhe 3a/ladyd Ha BBIYHCICHUE YIJIOB MEXAY MNPSMBIMH U IUIOCKOCTSAMU,
BBIUMCIICHHE PACCTOSIHUI OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia MIPU PELICHUY;

cBOOOHO ONEPUPOBATH MOHSTUSIMHU, CBSA3AHHBIMU C JIBH)KEHHEM B MPOCTPAHCTBE, 3HATh CBOICTBa
JIBYDKCHHI,

BEITIONTHATh HM300pa)KEHUS MHOTOTPAHHUKOB W TEN BpalICHHWS NpH TapalieIbHOM TepeHoce,
LIEHTPATbHOW CHUMMETPHH, 3€pPKAJIbHONM CHMMETPUH, TMPU TOBOPOTE BOKPYr  MPSIMOM,
npeoOpazoBaHus 0100MS;

CTPOUTH CCUCHUSI MHOTOTPAHHMKOB W TEJ BpAIEHUS: CEYCHUS NHUIUHApA (MapaielbHO |
MEPIEeHIUKYIIAPHO OCH), CEUEHHUs KOHyca (mapajielbHble OCHOBAHHUIO M MPOXOJSIIME uepe3
BEpILKHY), CEUCHHUS 11apa;

HCIIOJIb30BaTh METO/IbI IIOCTPOCHHMSI CEUYSHHI: METOJI CIIE0B, METOJI BHYTPEHHETO TPOSKTUPOBAHHUS,
METO/I IEpeHOCca CeKYIIeH IMITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYCCKHIE YTBEPKICHHUS,

MIPUMEHSITh reoMeTpuueckrue (akThl Ui PElIeHUS CTePEOMETPUUYECKUX 3a/1ay, MPeArnoararonmx
HECKOJIBKO IIaroB PEUICHUS, €CIM YCIIOBUS IPUMECHCHHUS 33JIaHbI B IBHOK U HEsIBHOU (hopme;
peliaTh 3aa41 Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOILIECHUN M HAXO0XKJICHHUE TeOMETPUUYECKUX
BEJIMYUH;

MIPUMEHSTHh MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPH PEIICHUU
CTepEOMETPUYECKHX 33]1aY;

MIPUMECHSITH ITOTYYCHHBIC 3HAHUS Ha MIPAKTUKE: CPABHUBATH, aHATTM3UPOBAThH U OLICHUBATH PEATTbHBIC
CUTYalluu, MPUMEHSITh W3YYCHHBIC MOHSATHUS, TEOPEMBI, CBOICTBA B MpPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYITHPOBAHHONW MPOOIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYallUd Ha SI3bIKE
Te€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE MOJEIU C KCIOJb30BAHHEM T'€OMETPUUYECKUX MOHSATUH U
TeopeM, ammapara aireOpbl, pemaTh MNPaKTUYECKHUE 3a/ayd, CBSI3aHHBIE C HaXOXICHHEM
TCOMETPHUYSCKUX BEIIMYHUH;

UMETh TpEeACTaBlIeHHUs 00 OCHOBHBIX OJTamax pa3BUTHS TE€OMETPUM KaK COCTaBHOM YacTu
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB
Ne dyeKkTpoHHbIE (LM (POBbLIE)
HaumMeHoBaHuUe pa3esioB H TeM MPOTrPaMMbI
n/n Beero Konrpoasnbie Ilpakrnueckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
2 B3anMHOe pacriosioykeHre IPsSIMbIX B IIPOCTPAHCTBE 6 1
3 [TapannenbHOCTh MPSMBIX M IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSAMBIX U TUIOCKOCTEH B o5
MIPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHuKu 7
7 BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 6 0




11 KIJACC

Ne ni/m | HaumeHoBaHHe pa3aesioB M T€M MPOrPaMMBbI

KoanuyecTBo 4acosB

Bcero

Konrpoabnbie IIpakrnuyeckue

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE pecypchl

IMPOI'PAMME

padoThI padoTshI
AHamMTHYeCKasi TeOMETPUS 15 1
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3AIUS 15 1
3HAHHUU
3 O0bEéM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5) [Inomaau noBepxHOCTU U OOBEMBI KPYIJIBIX TEN 9 1
6 JIBroxeHUs 5 1
7 [ToBTOpEeHUe, 0600IICHNE U CHCTEMAaTH3AITUS 17 2
3HAHUN
OBUIEE KOJIMYECTBO YACOB 110 102 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
n/n Tema ypoka B KonrposbHeie IIpakTuueckne ysyyennsi oGpazoBaTelbHbIE pecypehbl
cero padoThI padoTshI
1 OcHOBHBIE MpaBIIIa H300paKCHUS HA PUCYHKE 1
IJIOCKOCTH, MAapaJJIEIbHBIX MPSMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
2 [TonsATHS CTEpEOMETPHH: TOUKA, TIpsiMas, 1
IJIOCKOCTh, MPoCcTpaHCcTBO. OCHOBHBIE MpaBUia
M300paXkeHUsI Ha PUCYHKE IJIOCKOCTH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHbBI
oTpe3Ka
3 [TonsTHA: nepecekaromumecs mIOCKOCTH, 1
nepeceKaroIuecs npsiMas v MIoCKOCTh;
MOJTYIIPOCTPAHCTBO
4 [TonsATHS: IEpeceKaromuecs MIOCKOCTH, 1
nepeceKarommecs npsimasi ¥ IiocKoCTh;
MOJIYTIPOCTPAHCTBO
5 MHororpaHHUKH, H300paKeHHE MPOCTEUIIINX 1
MIPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOINX
00BEKTOB
6 MHororpaHHuKH, ©300paKeHHEe MPOCTEUIIINX 1
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB
7 AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIIEJCTBUS U3 1
HUX
8 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CICICTBHS U3 1

HHUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3
Hux. CriocoObl 3a1aHUs IPSMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUCHUS MPSMBIX U
IUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
H300paxkeHue riepeceyeHus! MOTy4eHHBIX
II0CKOCTEH. PackpamimBanue moCTPOSHHBIX
CEeYCHHI pa3HbIMHU LBETAMH

11

N300paskeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakenue nepecedyeHus NoIy4eHHbIX
I10cKocTel. PackpammBaHue NOCTPOEHHBIX
CCUEHUN Pa3HBIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakenue nepecedyeHus noIydeHHbIX
I10cKocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

13

N300paxenune ceyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakenue nepecedeHus moIydeHHbIX
m1ockocTell. PackpammBaHue NOCTPOEHHBIX
CEUEHUN pa3HBIMHU [[BETAMU

14

Merton cnesioB AJist MOCTPOSHUS CeUEHUMN

15

Meton cienoB uist NocTpoeHus ceueHuil. CBoiicTBa
MEPECEYECHUH NPSIMBIX U TUNIOCKOCTEN

16

Meton cienoB it NocTpoeHus ceueHuil. CBoiicTBa
[IEPECCYCHUH NPSMBIX U INIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém




ToukaMm Ha péopax. Co3aHne BBIHOCHBIX YepTexKen
Y 3aIKCh 11aroB NOCTPOCHMUS

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3qaHme BHIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB OCTPOEHUS

ITocTpoeHue ceuenuil B nupamuze, Kyoe 1no Tpém
ToukaMm Ha péopax. Co3aHne BBIHOCHBIX YepTexKen
1 3alIMCh aroB NOCTPOCHUA

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTeKel
1 3aIlUCh I1aroB MOCTPOCHUS

[ToBTOpenue nnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [lomobue
TPEYrOJIbHUKOB

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSIX HA BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHI

23

24

25

KonTtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacrionoxeHue NpsmMbIX B IPOCTPAHCTBE.
CkpenuBaroniiecs npsamele. [Tpusnakn
CKpelMBaroIuxcs npsmMeix. [lapamiensasie
MpsiMbIE€ B IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
[IPSIMOY NapaJlJIeIbHOW TaHHOH IPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIe)Kallel Ha TaHHOM npsMon. Jlemma o
[IEPECEYECHUH NTAPAIIIENBHBIX MPSIMBIX INIOCKOCTBHIO

26

[TapamtenpHOCTB TpeX HMpsMBIX. TeopeMa o TpEx
NapaJuleIbHbIX MPSAMBIX. Teopema o




CKpCHIMBAOIUXCA TPAMBIX

27

28

29

30

[TapannensHoe npoexkTrpoBaHue. OCHOBHbIE
CBOICTBA NapajlIeIbHOTO POEKTUPOBAHUSI.
N306pakenue pasHbIX (GUTyp B mapasienbHON
MIPOCKINH

LlenTpanbHas npoekus. Yrou ¢
COHAIIPaBJIIEHHBIMU CTOPOHAMH. YTOJ MEXIY
MPSIMBIMU

3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBaHHE,
CBSI3aHHBIE C PACIIONOXKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsTHSA: MapaNIENbHOCTD NPSIMOM U IIJIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak nmapanieabHOCTH MPSIMOMN
1 1ockocTH. CBOMCTBA MapauieIbHOCTH IPSIMON U
MIOCKOCTH

31

FCOMCTpI/I‘IGCKI/IG 3aJa41 Ha BBIYMCIICHHUEC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MAapalJICJIbHOCTHIO
MpsAMBIX U ILIOCKOCTEH B IPpOCTPAHCTBC

32

33

34

ITocTpoeHue ceuenus, MPOXOASIIETO Yepe3 AJAHHYIO
MPSIMYIO Ha YepTEKE U MapauIeIbHOrO Ipyron
npsMoi. Pacdy€r oTHOImIEHMI

[TapannenpHas npoekuus, IPUMEHEHNE AJIs
MOCTPOEHMSI CeUeHU KyOa 1 napajenenunesa.
CBolicTBa napajuiesIeNuIe1a u MpU3Mbl
[TapannensHbie nnockoctu. Ilpusnaku
NapajuIeIbHOCTH JBYX IIOCKOCTEN

35

TeopeMa o0 mapaIeIbHOCTH U €IUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOJIAIIEH Yepe3 TOUKY, He
MPUHAJICIKALLYIO TAHHOMN NIJIOCKOCTH U CIIEICTBUS
n3 Heé




36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajyIeIbHOCTU IPSAMBIX IepecedeHus Ipu
[IEePEeCeUEHUH JIBYX MapalleIbHbIX IIIOCKOCTEH
TpeTbei

37

CaoiicTBa napamienbHbIX INIOCKOCTEN: 00 OTpe3Kax
napaJiyICJIbHBIX IIPAMBIX, 3aKITIOYEHHBIX MCKOY
napajiesIbHbIMU IUIOCKOCTSIMU; O TI€PECEUEHUN
IpSIMOIL ¢ ABYMS MapajuleIbHbIMU MJIOCKOCTSIMU

38
39

40

IToBTopenue: Teopema [Iudaropa Ha mIocKOCTH
[ToBTOpEHUE: TPUTOHOMETPHUS TIPSMOYTOJIEHOTO
TpeyroJbHUKa

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaJuiesenuresa

41

42

43

Boruncnenue UIMH OTpe3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe1e

IlepneHIUKYNSIPHOCTD NPSAMON U MJIOCKOCTH.
[Tpu3HaK neprneHauKyIIpHOCTH NPSMOHN U
IIJIOCKOCTH

IlepneHIUKYNSIPHOCTD NPSAMON U MJIOCKOCTH.
[Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH

44

Teopema 0 CylecTBOBAaHUM U €IMHCTBEHHOCTH
MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

[ImockocTH U neprneHINKyIspHbIE UM NPSMBIE B
MHOT'OTPaHHUKAX

[110CKOCTH M NEPIIEHINUKYIISIPHBIE UM IIPSMBIE B
MHOI'OTPaHHUKAX

47

[Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEHINKYIAPA U3 TOYKU Ha IIPAMYIO




48

[lepnennukynsp u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO

49  Teopema o TpEX NeprEHANKYIAPAX (MpsIMast U
oOpartHas)

50  Teopema o Tpéx nmeprneHAUKYIsApax (MpsMas u
oOpaTHas)

51 | VYron Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

52  Ilouck nepneHIuKyISIPHBIX IPSIMBIX C HOMOILBIO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53  OpTOoroHaabHOE MPOEKTUPOBAHUE

54 TloctpoeHue ceyeHnid Kyba, MpU3MBbI, TPABUIbHON
MUpPaMM/IbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINU

55  Iloctpoenue ceyenwuii kyba, MpU3MBbI, IPABUIBHON
MIUPaMUJIBI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKIINH

56  Cummerpwst B IPOCTPAHCTBE OTHOCUTEIBHO
mockocTy. [nockoctu cumMMerpuil B
MHOT'OI'paHHHKaX

57  Ilpu3Hak nepneHIuKyISIpHOCTH MPSMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58  IlpaBmibHble MHOTOTpaHHHUKH. Pacuér paccTosHMi
OT TOYKH JI0 MIIOCKOCTH

59  IlpaBuibHble MHOTOTpaHHHUKH. Pacuér paccTosHMi
OT TOYKH JI0 MIJIOCKOCTH

60  CrnocoOBI OMyCTUTH MEPIICHINKYIISIPBI: CHMMETPHSI,
CABUT TOYKH I10 NAPAIIETBHON MPSAMOKN

61  CaBur no HemapaIeNbHOW MPSIMOI, U3MEHEHHE
paccTossHu

62  KoutpospHas pabota "B3zaumHoe pacrnonoxeHnue

MPSIMBIX U IJIOCKOCTEHN B TpocTpaHcTBE"




63

HOBTOpeHI/IeI yYroJj Mexay npiaMbIMU Ha IJIOCKOCTH,
TPUT'OHOMETPHA B IIPOHU3BOJILHOM TPEYIr'OJIBHUKE,
TE€OpEMa KOCMHYCOB

64

65

66

[ToBTOpEHME: Yron MEXAY CKPEINBAOIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE
I'eomeTprueckue METOAbI BEIYACICHMS YIJIa MEXKIY

IMpsAMBIMHA B MHOT'OT'paHHHUKAX

JiByrpanHbiil yroji. CBOMCTBO JIMHEWHBIX YIJIOB
JBYI'PAHHOI'O yIiia

67

68

69

[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYIISIPHBIX ITIOCKOCTEN
[Ipu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O MPSIMOU NEPECEUEHUS IBYX IIJIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH
[IpsiMoyrosbHbII Napauienenunesn; Kyo;

HU3MCEPCHUA, CBOICTBaA MpAMOYT'OJIBHOT'O
apajiiejcnuieaa

70

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajuleJIENUIENa U CIEICTBUE U3 HEE

71

72

73

CrepeomeTprueckie U MPUKIaIHbIE 33/1a4H,
CBSI3aHHBIE CO B3AMMHBIM PACIIOJI0KEHUEM MPSIMBIX
Y IUTOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUECCA TIPSAMBIC,
HapaJiyiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX ILIOCKOCTEH Ha
CKpCHIMBAOIUXCA NPAMBIX, PACCTOSIHUC MCIKIAY
CKpCHIMBAOIHUMUCA ITPAMBIMU B IPOCTHIX
CUTyaluiIx

74

PaccrosHue oT TOUKH [0 IIIOCKOCTH, paCCTOSAHUC




OT IPSAMOM 110 MIIOCKOCTH

75  BeiuncieHue pacCTOSHHN MEXTY 1
CKPEUIMBAIOIIUMHUCS MPSIMBIMH C TIOMOIIBIO
MEPIEHANKYISIPHOMN IIJIOCKOCTH

76  TpéxrpaHHBIN yroJi, HEPABEHCTBA JUIsI TPEXTPAHHBIX 1
yrioB. Teopema [Iugaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUISl TPEXTPAHHOIO yIJIa

77 | DnemeHTHI ChepUYECKO TeOMETPHH: 1
reojie3MyecKue JMHUN Ha 3emIie

78  KonTtponbHas paboTa "YTIbl U paccTOSTHUS"

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
3J1€MEHTHI"

80  Ilmpammna. Bunst nupamun. [lpaBuiibnas 1
nupaMuia

81  Ilpumsma. [Ipsimas u HAKJIIOHHAST IPU3MBI. 1
[IpaBunbHas npusma

82  Ilpsimoii napanienenurnes, npsiMoyroabHbIH 1
napajiesnenunes, Kyo

83  Bmmykiibie MHOTOTpaHHUKH. Teopema Ditnepa

84  Brimyxiible MHOTOrpaHHUKHU. Teopema Ditnepa.
[TpaBusbHBIE W TIOTYNPABUIBHBIE MHOTOTPAHHUKH

85  KonurponbHas pabota "MHororpanuuku" 1

86  IlomsTHe BeKTOpa HA TUIOCKOCTH M B IPOCTPAHCTBE 1

87  CymMma BeKTOpOB 1

88  PasHocTh BEKTOpOB 1

89  I[IpaBwmio nmapamienenumena 1

90  VYMHOXEHHE BEKTOpa Ha YUCIIO 1

91  PaznoxeHue BeKTOpa Mo 6azucy Tpéx BEKTOPOB, HE 1

JIeKaIX B OJHOM IIOCKOCTH




92  CxamspHOe IpOH3BEICHUE

93  BreluucneHue yria Mexay BEKTOpaMH B

MIPOCTPAHCTBE
94  Ilpocreiimue 3aa4i C BEKTOPaAMH 1
95  Ilpocreiimue 3a1a4u ¢ BEKTOpaMu 1
96  Ilpocreiimue 3a1a4 ¢ BEKTOPaAMH 1
97  Ilpocreiimue 3a1a4u ¢ BEKTOPaMHU 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 | OO6GoOuIeHHE U CHUCTeMAaTU3alNs 3HAHUN 1
100  HroroBas KOHTpOJBbHas paboTa 1
101  HroroBasi KOHTpOJBHAs paboTa 1
102  O06o00meHne U cUuCTEMATA3AMS 3HAHUN 1

OBHIEE KOJIMYECTBO YACOB IO ITPOTPAMME 102




11 KIJACC

Ne Konu4yecTBo yacos
/ Hara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Konrpoabnbsie  IIpakruyeckue
Bcero H3y4YeHHsI  o0pa3oBaTeibHbIE Ppecypcehl
padoThI padoTshI
1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue temsl "CkansipHOe TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria Mexauy 1
BEKTOPAaMH B ITpocTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSAMOIA, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE
1
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHME MJI0OCKOCTH, HOPMaJlb, YpPaBHEHHE
1
IUIOCKOCTH B OTPE3Kax
7 | BekrTopHOe Mpou3Be/IECHUE 1
8 JInHeliHbIe HEPABEHCTBA, JINHEUHOE 1
IpPOrpaMMHUPOBaHKE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IpOrpaMMHUPOBaHUE
10 = AHasuTHYECKHE METOJBI pacuyéra yriia Mexa
1
MPSIMBIMU B MHOTOT'PaHHHUKAX
11 = AHamuTHYECKHE METOJBI pacyéra yriia Mexay 1
IUIOCKOCTSIMU B MHOT'OTPaHHHKAaX
12 ®opmyna paccTOsHUS OT TOUYKH JI0 TUIOCKOCTH B
7 1
KOOpJIMHATAX
13  HaxoxxaeHue pacCTOSHUM OT TOUKHU 10 1

TUTOCKOCTH B KyOe




14

Haxoaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B NIPaBUJIbHON MUpaMuJIe

15  KontponsHas pabora "AHanutuveckas
reoMerpus”

16  CeueHuss MHOTOIPaHHHUKOB: CTaHIapTHBIE
MHOI'OI'PaHHHUKH

17  CeueHust MHOrOIpaHHUKOB: METO/ CJIEJIOB

18  CeueHuss MHOTOIPaHHUKOB: CTaHIapTHBIE
IUTOCKOCTH, MTEPECEUEHUS MPSMBIX U TUIOCKOCTEH

19  IlapamnenbHble OpsSIMbIE U IUIOCKOCTH:
napajeibHble CeYeHUS

20 | [MapamrenbHBIC IPSIMBIC U TUIOCKOCTH: PacuéT
OTHOILEHUN

21  TlapamienbHble MPSIMbIE U IUIOCKOCTHU: YTJIbI
MEXy CKPEUTHBAFOIIUMUCS MTPSIMBIMH

22 TlepneHOUKY/IsIpHBIE MPSMBIE U MJIOCKOCTH:
CTaHJapTHBIE Mapbl NEPIEHIUKYIIAPHBIX
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOT'OI'paHHHUKOB

23  IlepneHOUKYISIpHBIC TIPSIMBIE U TNIOCKOCTH:
TEOopeMa O TPeX MePIeHIUKYIsIpax

24 TleprnieHIUKYISIPHBIC TIPSIMBIC U TNIOCKOCTH:
BBIYUCIICHHSI [UTMH B MHOTOT DAHHUKAX

25  TloBTOpeHue: IOl MHOTOYTOJIbHUKOB,
dbopMyIbl I TUIOIIAzeH, COOOpaKeHHS
og00ust

26  IloBTOpeHue: MIOMAAN MHOTOYTOJIbHUKOB,

(bopMyITBI TSI IIOMAACH, COOOpaKEHUS
noao0us




27

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
nmonoous

28 | Ilnomanu ce4eHU MHOTOTPAHHHUKOB: TUIOIIA TN
MOBEPXHOCTEM, pa3pe3aHus Ha YacTH,
COO00paxeHus moao0us

29 | [Inomanu ce4eHU MHOTOTPAHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEM, pa3pe3aHns Ha YacTH,
COOOpakeHHS TI0100US

30  KontpombsHas padota "[loBTOopeHue:
MHOTOT'PaHHHUKH, CEYCHUS] MHOTOTPAHHUKOB"

31  OOBém Tena. O6GbEM IPSIMOYTOIBHOTO
napaiesienure/a

32 | 3amaum 00 yaBOCHHH Ky0Oa, 0 KBaapaType Kyoa;
O TPUCEKITUH yTiia

33 | CrepeomeTpHyecKHe 3a/1a4yH, CBSI3aHHBIE C
00BEMOM MIPSAMOYTOIBHOTO MapaJuIeNenune1a

34  IlpuknamHble 3a/1a4M, CBSI3aHHBIC C
BBIUKCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napaieNenunea

35  OOBEM mpsIMOiT TPU3MBI

36 | CrepeoMeTpHyecKHe 3a/1a4H, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TIPSIMOI TTPU3MBI

37  IlpukiamHble 3a/1a49H, CBSI3aHHBIC C 00BEMOM
IIPSIMOM TIPU3MBI

38  Brwruncnenne 00bEMOB T ¢ TIOMOIIBIO
onpenenéHHoro uHaTerpaia. O0bEéM HaKIOHHON
TIPU3MBI

39  Beoruncnenue 00bEMOB TEN ¢ TOMOIIBIO

onpeaenéHHoro uurerpana. O0bEM MupamMuIbI




40

dopmyna 06béMa mupamuiel. OTHOIIEHHE
00bEMOB IMUPAMHU/T C OOIITUM yTIIOM

41 | ®opmyna o6béMa mupamuel. OTHOIIEHUE
00BEMOB MUPaMHU/] C OOLIHM YTIIOM

42 | CrepeoMeTpuyecKHe 3aJjauu, CBA3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBbI

43  CrepeomeTpudecKue 3a/1a4u, CBSI3aHHBIC C
00BbEMaMu MMPaMHU/IbI

44 Tlpuknaassle 3aaauu 1o Teme "O0bEMbI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI

45 | Ilpuknamgaeie 3agaun 1Mo Teme "OO0bEMBI Ten",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

46 | Ilpumenenue 00bEMOB. Beruucnenue
paccTosHUSA /10 MIIOCKOCTH

47  KoutposapHas pabora "O0bEM MHOrOrpaHHUKa"

48 | Lunuaapuueckas MOBEPXHOCTb, 00pa3yromye
[WIMHAPUYECKON MOBEPXHOCTH

49 | Humuaap. [Ipsmoit KpyroBon MITHHID.
[nomaae MOBEpXHOCTH LMJIMHAPA

50 | Konuyeckas TOBEpXHOCTH, 00pa3yIoIIue
KOHHYECKOU ImoBepxHOocTh. KoHnyc

51  Ceuenue KOHYca MIIOCKOCTHIO, MAPATIICIBHOM
IUIOCKOCTH OCHOBAHUS

52 Vceuénnsrii koHyc. 300pakeHne KOHYCOB H
YCEUYEHHBIX KOHYCOB

53  Ilnomane 60KOBOW MOBEPXHOCTH U MOTHOM
MOBEPXHOCTH KOHYyCa

54  Ilnomanp 6OKOBOW MOBEPXHOCTH U MOJTHOM

IMMOBCPXHOCTHU KOHYCA




55

CTepeOMeTpI/I‘-IeCKI/IC 3aJa4d Ha 10Ka3aTcJIbCTBO
W BBIYUCIICHUEC, TIOCTPOCHUEM CceueHH I
HUJIMHAPA, KOHYCa

56 | CrepeomeTpHyecKHe 3a/1a9M HA JJOKA3aTEIbCTBO
¥ BBIYHCIICHHE, IOCTPOCHUEM CEUECHU I
WIMH/IPpa, KOHyCa

57 | IlpuknanHble 3a1a4u, CBSI3aHHBIE C LIMJIMHAPOM

58  IlpukianHbie 3a1a4u, CBA3aHHBIC C IUIHHIPOM

59  Cdepa u map

60  Ilepeceuenue chephl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsbl miockoctbro. Bua u
nU300paKeHue mapa

61 | Ilepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHue mapa

62 | Ypasuenue chepsl. [Lmomans chepsl u eé
yacTen

63  Cummerpus cdepsl u mapa

64 | CrepeoMeTpHUECKHE 33]]a4H Ha JIOKA3aTeILCTBO
¥ BBIYHCJICHUE, CBSI3aHHBIE CO cepoil U mapom,
MOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

65  Crepeomerpudeckre 3a1a4u Ha JTOKA3aTEIECTBO
¥ BBIYHCJICHUE, CBSI3aHHBIE CO cepoil U mapom,
MIOCTPOCHHUEM MX CEUCHHH TIOCKOCTHIO

66  IlpuxmagHble 3a1a4u, CBsI3aHHBIE CO chepoit u
rapom

67  IloBTOpEeHHE: OKPYXHOCTh Ha INIOCKOCTH,

BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaH[[apTHBIe
mog00ust




68

Paznuunsie KOM6HHaHI/IH TCJI BpalllCHUS U
MHOTI'OI'PaHHHUKOB

69

70

71

3anauu o reme "Tena v MOBEPXHOCTH
BpaiueHus"

3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"

KonTtponbnast padora "Tena 1 moBepXHOCTH
BpaieHus"

72

73

O0béMm uuHIpa. Teopema 06 00bEME TPAMOTO

HUAJIUHAPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74

[Tnomraan 60KOBO M TOIHOM MOBEPXHOCTH
KOHYCa

75

76

CrepeomeTpHuyuecKue 3aa4um, CBI3aHHBIC C
BBIYHCIICHHEM 00BHEMOB IIWIIMH/IPA, KOHYCA
[Ipuknanueie 3anayun mo Teme "OOBEMBI U
IJIOIA U TOBEPXHOCTEH Ten"

77

O06nEM mapa u mapoBoro cekropa. Teopema 00
06béme mapa. [lmomans chepsr.
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB II1apa, MIapOBOTO
CErMEHTA U MIaPOBOT0 CEKTOpa

78

[Ipuknagueie 3agaun mo Teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOIIA/IBIO
cdepsl. COOTHOIIEHUS MEXKTY TIIOMIAASIMH
MOBEPXHOCTEH M 00bEMaMU TTOIOOHBIX TE

79

[TonoGHbIe Tena B mpocTpancTBe. 3meHneHune
00béMa npu mogoouu. CTepeoMeTpuIeCcKue
3aJa4u, CBA3aHHBIC C BBIUYHCICHHUECM OG’béMOB




TeJI U IJIOLA/Ied IOBEPXHOCTEH

80

81

82

KontponbHas padora "Ilnomaam mnoBepXHOCTH U
00BEMBI KPYTIIBIX Ten"

JBuxenus npoctpancTBa. OToOpaskeHusl.
JIBmxeHus u paBeHCTBO (huryp. O0mue
CBOMCTBA IBW)KECHUU

Buael n1BukeHHil: napauielIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKajJbHas
CUMMETpHUs1, TOBOPOT BOKPYT MPSAMOi

83

84

85

[IpeobpazoBanus mogoowus. [Ipsmas u chepa
Ditnepa

['eomeTrpuueckue 3aaun Ha TPUMEHEHUE
JIBUKCHHUS

KonTtponbHas pabota "Bekrops! B
npocTpaHcTse”

86

O6o0maromiee moBTopenue 11 mousTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3HaHui: "l[lapamiensHocTh
OPSMBIX M IJIOCKOCTEN B MpocTpaHCcTBe"

87

O6o0maromiee moBTopenue 11 mouHsTHii u
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTtpaHcTee"

88

Ob6o6maromee nosropenue 11 noHsTuit u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTreMaTru3anus 3HaHui: "BekTopsl B
npocTpaHcTBe"

89

Ob6o6maromee nosropenue 11 nmoHsATH 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem




MHOTOrpaHHHKa"

90

91

92

93

O6o6maromee moBropeHue 11 moHsaTH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremaTtusaius 3uanuii: "O0beM
MHOTOrpaHHHKa"

O6o6maromee moBropeHue 11 moHsaTH 1
MeTOoJ10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
O6o06maromee moBTopeHue 11 moHsATHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

Hroropas KOHTPOJIbHAA pa60Ta

94
95

Wrorosas koHTposibHAs paboTa

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HAHUHI

96

Hcropus pasBUTHS CTEPEOMETPHUM KAaK HAYKH U
€€ poJIb B Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX
Y KOMITBIOTEPHBIX TEXHOIOTUI

97

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U
e€ POJIb B pa3BUTHU COBPEMEHHBIX HHKCHCPHBIX
N KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuTUs CTEPEOMETPUM KaK HAyKHU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHH

100

Hcropus pa3BuTUs CTEPEOMETPUH KaK HAyKH U




et POJIb B pa3BUTHU COBPECMCHHBIX NWHIKCHCPHBIX
N KOMIIBIOTEPHBIX TEXHOJIOTHI

101

102

Wcropus pa3BuTUS CTEPEOMETPUM KaK HAyKHU U
e€ poJib B pa3BUTUU COBPEMEHHBIX MHIKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJIOTUHN

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

102




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBePSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJHEJICTBHS M3 HHUX IIPU PEIIECHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUAMHU: NAPALIEIBHOCTh M NEPHEHAMKYISIPHOCTh MPSAMBIX U
' IIOCKOCTEN
74 KnaccupummpoBarb B3auMHOE pacCIONOKEHHE TMPSIMBIX UM IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NMOHATUSMH: JBYIPAaHHBIA YTOJI, TPaHHU JABYTPAHHOTO yTia, pedpo
7.5 JIBYTPAHHOI'O yTjla, JIMHEHWHBIA YroJl JABYIPAHHOTO Yyrja, TCpaiycHas Mepa
JIBYTPaHHOTO yTJia
76 OnepupoBaTh  NOHATHUSMH: MHOTOTPAaHHHMK, BBINYKJIBIA W HEBBITYKJIBIH
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOT PAHHUKA, TIPaBHIIbHBI MHOTOIPAaHHHUK
77 Pacnio3HaBaTh ~ OCHOBHBIE  BMJbl MHOIOTPaHHMKOB  (IIMpaMuzaa, IpHU3Ma,
' pSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccugpunupoBarb MHOIOIpaHHHMKH, BbIOMpas OCHOBaHMS Ui KilacCU(UKALUU
7.8 (BBIYKJIBIE M HEBBIMYKJIblE MHOTOTPAaHHMKM, NPAaBUIIbHbIE MHOTOTPAaHHUKH,
IpsMbI€ U HAKJIOHHBIE TPU3MBI, apasliesIeuIe bl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOCHUSI CEUEHU MHOTOTPAHHUKOB, MCIIOJIB3YSI METOJ
' CJIEe/I0B
CrpouTh CceyeHHss MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBIINOJHATH (BBHIHOCHBIE)
7.11 IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA CBEpPXY, COOKY,
CHH3Y
Pemate 3amaun Ha HaxoXJE€HHE T€OMETPUYECKMX BEJIUYMH IO o0pas3laM WM
QITOPUTMaM, TPUMEHSISI M3BECTHbIE AHAJIMTUYECKUE METOIbl MpPHU peIIeHUH
7.12 CTaHJAPTHBIX MaTeMaTHYECKUX 3a/lady Ha BBIYHUCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO MpsIMOH, OT TOYKHIO IUIOCKOCTH, MEXAY
CKPEIMBAOIIIUMUCS MPSMBIMH
Pemate 3amaun Ha HAaXO0XJIEHUE T€OMETPHUECKMX BEJIMYMH IO oOpaslaM WU
QITOPUTMAaM, TPUMEHSISI HM3BECTHbIE AaHAJIMTUYECKHE METOJbl IpPH PpeIICHUN
7.13 CTaHJAPTHBIX ~ MaTeMaTMYeCKMX 3aJad Ha  BBIYUCIEHHE  YIJOB  MEXIYy
CKPCIIMBAOIIAMUCS TIPSMBIMH, MEXKAY TPSIMOH ¥  TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB
Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IpU3Ma,
7.14 nupampia) ¢ OpUMEHEeHHEeM (OpMyJ, BBIUMCIATH COOTHOILEHHS  MEXIy
TUTOIIAISIMHA TTOBEPXHOCTEH, 00BEMaMHU TTOJOOHBIX MHOTOIPaHHUKOB
7.15 OnepupoBaTh NOHATHSIMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OChb U IIOCKOCTh




CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU QUTYPBI

W3BnekaTh, mpeoOpa3oBbIBaTh W MHTEPIPETHPOBATH  WMHPOPMALMIO O

7.16 IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTexax U
pPHCYHKaxX
[IpumensTe reomerpuueckue (HakTbl I PEIICHHs] CTEPEOMETPUYECKHX 3ajad,
7.17 IIPEANOJIArAIOIIMX HECKOJIBKO I1ar0B PEIICHMS, €CIIM YCIOBUS IPUMEHEHHUS 3aJaHbl
B SIBHOU (opme
718 [lpumensaTs  mpocTedive  NpOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBOANTE IpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE U KU3HH,
' pacrio3HaBaTh IIPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsATP TOJyYEeHHBIE 3HAHUS Ha TMPAKTHKE: AaHAJIM3UPOBATh peajbHbIC
CUTyallud ¥ TPHMEHATh M3y4YCHHBIC IIOHATHS B TMPOIECCEe IOUCKA PpEIICHUS
790 MaTeMaTH4ecKu Cc(hOpMYIMPOBAHHOW MpOOJIEMBl, MOJEIUPOBATh peabHbIC
' CUTyallUl Ha s3bIKE T'COMETpUH, MCCIe0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM I'€OMETPUUYECKHUX MTOHATUI U TeopeM, anrnapara aireopsl, pemarb
IPaKTUYECKHE 3aJ]auH, CBA3aHHBIE C HAXOXKIEHUEM [€OMETPUUECKUX BETUUUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePSIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0ero 06pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh NOHATHSAMH:  IIMJIMHAPHYECKAs  IOBEPXHOCTh,  OOpasyromue
6.1 IUIMHAPUYECKOW  MOBEPXHOCTH,  IWJIMHIP,  KOHHYECKass  TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpaimienus (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHUS TeJl BPALLeHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacnoioxkeHue chephl U MIOCKOCTH
OnepupoBaTh TMOHATHSAMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
6.5 CerMeHTa, MIAPOBOM CIIOH, OCHOBAaHHE IIApOBOTO CJIOS, BBICOTA MIAPOBOTO CIIOS,
IapOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M TUIOIAAM MOBEPXHOCTEH TeJ BpPALIEHUS, T€OMETPUUECKUX
' TEI ¢ IpUMEHEHHEM (POpMYIT
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHHMK, BIMCAaHHBIH B chepy M OIMCAHHBIH
' 0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHUK MJIH TEJIO BPAIEHUS]
6.8 BBIUUCIIATE COOTHONIICHUS MEXIYy IUIOMIAIIMH TIOBEPXHOCTEH W 00BEMaMu
' TIOJOGHBIX TEN
6.9 N300pakaTh n3ydaemble GUTYPBI OT PYKH U C IPAMEHEHHEM IPOCTBIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJI BPALCHHS
6.11 W3BnekaTh, HMHTEPIpPEeTUpPOBAaTH M  NpPeoOpa3oBbIBaTh  MHPOPMALUIO O

POCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha 4epTexax U




pPUCYHKax

[IpumensTs reomerpuueckue (HakThl I pEIICHHUs] CTEPEOMETPUYECKHX 3ajad,

6.12 IPEIOIararoIluX HECKOJIBKO IIaroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHHUS 3aJaHbI
B SIBHOU (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATE A€HCTBUS CHOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHUS
' BEKTOpa Ha YUCII0, 00BACHATh, KAKUMU CBOMCTBAMM OHM 00J1aJat0T
6.15 IIpuMeHATh PaBUIIO NapAJUICIICIIUIIENA IIPU CII0KEHUN BEKTOPOB
OnepupoBaTh NOHATHSAMM: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJyJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, Yrol MEXIY
' BEKTOpaMH, CKaJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAaHAPHbIE
BEKTOPHI
HaxonuTe cymMMy BEKTOpOB M INpPOM3BEJIEHHE BEKTOpa Ha YHUCIO, YIOJ MEXIy
6.17 BEKTOpaMH, CKaJsIpHOE TPOM3BENEHHE, paCKIaIbIBaTh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKapTOBOM CHUCTEME KOOPAUHAT
6.19 Pemate mpocrediime TeOMETpHUYECKHE 3aJayd Ha NPUMEHEHHE BEKTOPHO-
' KOOP/IMHATHOTO METOJ1a
Pemrate 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOIICHWH M HAXOXKICHUE
6.20 F€OMETPUUECKUX BEJIIMYUH MO0 00pas3laMm WM aJropuTMaM, NPUMEHss U3BECTHBIE
METO/BI PU PEIICHUH CTAHIAPTHBIX MaTEMATUYECKUX 3a71a4
6.21 IIpumeHATs  mpocTEHIIME  MNpPOTrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
6.22 [TpuBOANTE MpHUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUpOJE U KU3HH,
' pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATh mMONyYeHHBbIE 3HAHMS Ha MPAKTUKE: aHAIU3MPOBATH peajbHbIE
CUTyallud M TPHUMEHATh H3YYEHHbIE IOHATHS B TPOLECCe IOMCKA pPELICHUS
6.23 MaTeMaTHuecKu Cc(hOpPMYIMPOBAHHOW MpOOJIEMBl, MOJEIUPOBATh peabHbIE

CUTyallUd Ha A3bIKE TE€OMETPUH, MWCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM I€OMETPUUECKUX MOHATHHM U TEOpeM, ammnapara ajareOpsl, pemarb
IIPaKTUYECKHE 3a7a4H, CBSI3aHHBIE C HAXO0XKJACHUEM I'€OMETPUYECKUX BEIUYHUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIepPKAHUS

7

I'eomerpus

7.1

OcHOBHBIC TIOHATHUS CTEPEOMETpHH. TouKa, MpsiMasi, TUIOCKOCTh, MpocTpancTBo. [lonsarue 06
aKCHOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX

7.2

B3aumHOe pacnosiokeHHe NpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIMMECH, IapalleibHbIE U
CKpeluuBamomuecss mnpsmsle. llapamienpbHOCTs NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapajuIe]IbHbIE IPSIMBIE B IPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX MPSIMBIX, MapajlICIbHOCTD
IpSIMOW M IIOCKOCTU. YTJIBIC COHAIpPaBIE€HHBIMU CTOPOHAMH, YrOJd MEXAY MpPSMbIMH B
npoctpaHcTBe. [lapamienbHOCTh  IUIOCKOCTEH: MapajulelibHbIE  IUIOCKOCTH, CBOMCTBA
napajyieNIbHbIX TocKocTed. [Ipocreifmme mpocTpaHCTBeHHbIE (UTYpPHl Ha IUIOCKOCTH:
TETpasap, KyO, Napajuieienune, HIoOCTPOEHUE CEUEHUI

7.3

[lepneHMKyIAPHOCTD MPSAMOM M IIJIOCKOCTH: IEPIECHAMKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICIbHBIE U MEPIEHIUKYIISAPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIUKYIISIPHOCTH
IpsAIMOM M IUIOCKOCTH, TeOpeMa O MPsIMOM NEPIEHAMKYJIAPHOM IUIOCKOCTH. YTIJBI B
MPOCTPAHCTBE: YIroJl MEXAY NPSMOW M IUIOCKOCTBIO, ABYTPAHHBIA YroJl, JUHEUHBIN yroma
JNBYTpaHHOro yria. llepneHaukynsp M HaKIOHHBIE: PACCTOSHHE OT TOYKH JO IJIOCKOCTH,
paccrosiHue OT MHpsAMOM [0  IUIOCKOCTH, Tpoekuus (urypsl Ha  IJIOCKOCTb.
[lepneHUKYISIPHOCTh IUIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o TpEX NMepreHAUKYIIpax

7.4

IlonsATHE MHOIOrpaHHHMKA, OCHOBHBIEC 3JIEMEHTHl MHOIOTPAaHHUKA, BBIIMYKJIbIE U HEBBIIYKIIbIC
MHOIOIPaHHUKH, pPa3BEPTKAa MHororpaHHuka. IIpusma: n-yrosbHas mnpusma, TrpaHud U
OCHOBAHUS MIPU3MBI, IpsiMasi U HAKJIOHHAs TPU3MBbI, OOKOBAs U MOJIHASL TIOBEPXHOCTH MPHU3MBI.
[Tapamtenenunen, NpsAMOYrOJIbHBIN MapaJuIeNICIUAIIE U €ro cBoMcTBa. IIupamuaa: n-yroyisHas
nMpaMuzia, TpaHH M OCHOBaHHE MHUpaMUAbl, OOKOBas W IMOJIHAS MOBEPXHOCTb MUPaMMJIbI,
MpaBWIbHAsg M Yyced€HHas NHpaMuja. OJNEMEHTbl Npu3Mbl U mnupamuabl. IIpaBuibHbIe
MHOT'OTPaHHUKH: MTOHATHE NIPaBUIBHOTO MHOTOI'PAaHHHKA, IPABWIIbHAS NpU3Ma U NPABUIIbHAS
nupaMuza, TMpaBUbHAs TpEyrojpHas NHUpaMuja U [PaBWIbHBIM  TeTpa’ap, KyoO.
IIpencraBinenne O MPaBUIBHBIX MHOTIOIPAHHMKAX: OKTadIp, AONEKAdIAp U HMKOCAdAPYTHe
Ceuenust mpuU3MbI ¥ TIHPaMUJIbL

7.5

CumMeTrpusi B TNPOCTPAHCTBE: CHMMETPHUS OTHOCHTEIBHO TOYKH, MPSAMOH, IJIOCKOCTH.
DneMeHThl CUMMETPUH B MpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHUKAX

7.6

Bbruuciienne »>1€MEHTOB MHOTOTPaHHHMKOB: p&Opa, AuaroHanu, yriuel. Ilnomans OoxoBoOi
ITOBEPXHOCTH W TIOJHOM IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIMIAJb OCHOBaHUM, TeOpema O
OOKOBOW TOBEPXHOCTH TPsAMOHN mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBWJIbHON NMUpaMUIbl, TEOpeMa O IUIOIMaau yceu€HHON nupamuabl. [lonstue 06 oObEMe.
O06bEM upamMuIbl, MPU3MBI

1.7

[Tonobubie Tenma B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

6

I'eomerpus

6.1

[{unuHapuueckas TIOBEPXHOCTb, 0Opasyloliye MHJINHAPUYECKON TOBEPXHOCTH, OCh




IWIMHAPUYECKOW TOBEpXHOCTH. LluiamHAap: oOcHOBaHWMS ¥ OOKOBasi IOBEPXHOCTH,
oOpa3syromas 1 0Ch, TUIONaAs OOKOBOW U MOJTHOW MTOBEPXHOCTH

Konudeckass MOBEPXHOCTh, OOpa3yIONIe KOHMYECKON TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOH MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 0Opasyrouias U oChb, IJIOLIAIb

62 OOKOBOII U TIOJTHOM TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yIONIHe U BHICOTA, OCHOBAHHS U
OOKOBas MOBEPXHOCTh
6.3 Cdepa m map: UeHTp, paaumyc, AMaMeTp, IUIOMIAAb IOBEPXHOCTH cdepbl. Bzaumuoe
pacronioskeHue cepbl U INIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, momans chepsl
6.4 N300pakeHre Tl BpallleHHus Ha IJI0CKOCTH. Pa3BépTka mumHApa 1 KOHyca
6.5 KomOuHaimu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OIHMCAaHHBIA OKOJIO
' cdepsl, chepa, BIMCaHHAss B MHOTOTPAaHHUK, WJIH TEJIO BPAILICHHSI
[Torsitue 00 o00BEMe. OcHoBHBIE cBoicTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO TIapaJuleNienuie a u ciuenctsus u3 Heé. O0bEM mumuHApa, KoHyca. O0bEM
Iapa u iomaab cepsl
6.7 [TomoOupie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXKIY IUIOMAJSIMH ITOBEPXHOCTEH,
' 00BEMaMHM TIOT00HBIX TEI
6.8 CedeHuss mmiauHIpa (MapauleIbHO M TEPHCHIUKYJISIPHO OCH), CEYEHHUs KOHyca
' (mapaysieTbHOe OCHOBAHUIO U MPOXO/SIICE Yepe3 BEPIINHY), CCUCHHUS Iapa
Bekrop Ha muiockocTd U B npocTpaHcTBe. CII0)KEHUE M BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE
6.9 BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOpa MO TPEM HEKOMIUIaHAPHBIM BeKTOpam. [IpaBuiio
' napajuienenumnena. PemieHne 3aaad, CBS3aHHBIX C NPUMEHEHHUEM TpaBWII JICHCTBUH C
BEKTOpaMHU
[IpssMoyronbHasE cucTeMa KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [IpocTeiimme
610 |33Ma9M B KOOpIMHATAX. VYron mexnay BekTopamu. CKamsipHOE NpPOM3BEICHHUE BEKTOPOB.

Brruncnenne yrioB Mexay HpsIMBIMH M IUIOCKOCTSAMH. KoOpInMHaTHO-BEKTOPHBIA METO.
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUSA

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnanenne meromaMu J10Ka3aTeNbCTB, JITOPHUTMAMH PEIICHHS 3ajad; YMCHHE
(bopMyIHpOBaTh W ONEPUPOBATH TOHATHIMH: OIPEIEICHUE, aKCUOMa, TEOopeMa,
CIIC/ICTBUE, CBOWCTBO, MPHU3HAK, JIOKA3aTEILCTBO, PABHOCHIbHBIC (DOPMYITUPOBKH;
OPUMEHSATh UX; yMeHue QopMmynupoBaTb 00paTHOE U MPOTHUBOIOJIOKHOE
YTBEP)KICHHUE, TMPHUBOJUTH HPUMEPHI M KOHTPIPHMEPHI, HCIOIB30BATH METOJ
MaTeMaTHYeCKOM WHAYKIUH;, NPOBOJUTH JOKA3aTeNbHBIE PpACCYKICHHS MpU
peleHnH 3aj7ad, OLEHUBATH JIOTUYECKYIO NPaBHILHOCTh PACCYKICHHUW; YMEHHE
ONEPUPOBATh  TOHATHSMH: MHOXECTBO, IIOJAMHOXECTBO, OIEpallMd  HaJl
MHOXKECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyist
OIMCAHMSI PEATbHBIX MPOIECCOB U SIBJICHUH U MPH PEIICHUH 3a/1a4, B TOM YHUCIIE U3
JIPYTrUX y4eOHBIX MPEJAMETOB; YMEHUE ONECPUPOBATh MOHITUSAMU: rpad, CBA3HBIN
rpad, nepeBo, UK, Tpad HA IUIOCKOCTH; YMCHHE 3aJaBaTh U OMHCHIBATH Ipadbl
Pa3IMYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpad)bl MIPH PELIICHUHN 331324

YMeHue onepupoBaTh IMOHATUAMH: HATypaIbHOE YHUCIO, LIEJIOE YUCIO, CTEIEHb C
LeNbIM II0KAa3aTeleM, KOPEHb HaTypPaJbHOM CTENEHHU, CTENEHb C PALMOHAIBHBIM
[oKa3aTeseM, CTeNeHb C AeHCTBUTEIbHBIM [TOKa3aTeseM, Jorapudm yucia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJIBHOTO YHMCIA, OCTATOK IO MOIYJIIO, PALMOHAIBHOE
qHuCJIo, HppauoOHAJILHOC qucjio, MHOXECTBa HaTypaJIbHBIX, OEIabIX,
palrOHAJIBbHBIX, HGIZCTBI/ITGJ'IBHBIX YuCeCii; YMCHHUC HCIOJIB30BATH IMMPU3HAKU
JeIMMOCTH, HAUMEHbIIUI OOLIMil JenuTenbh W HauMeHblllee o0lee KpaTHOE,
anroputM  EBxiiMga 1mnpu  pemieHMM  3a1a4; 3HAKOMCTBO € Pa3IMYHBIMHU
MMO3ULIMOHHBIMU  CUCTEMAMH CUYUCJICHUSA; YMEHHUE BBINOJIHATh BBIYUCICHUE
3Ha4eHUH M mnpeoOpa3oBaHMs BBIPAKEHUI €O CTENMeHsAMH U Jorapudmamu,
npeoOpa3oBaHusi JApOOHO-PALMOHANBHBIX BBIPAKEHUH; YMEHHE OIepHUpOBaTh
MOHATUSIMU: TTOCJIEZ0BATENILHOCTD, apuMeTHYecKas POrpeccHsi, reoOMeTpuiecKas
nporpeccusi, OECKOHEUHO YOBbIBalOIlas TIeOMETpUYecKas IpOrpecchs; YMEHHE
3aJ1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHUCIIE C TOMOUIbIO PEKYPPEHTHBIX (GOPMYIT;
YMCHUEC OICprupoOBaTh IIOHATUAMU: KOMIIJIEKCHOEC qucjio, COHpSDKéHHBIG
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uucia, ¢popMa 3amucu
KOMIUIEKCHBIX 4Hcen (reoMeTpuyeckas, TPUTOHOMETpUYecKasl 1 ajreOpanyeckas);
YMETh MPOU3BOANUTH apHU(PMETHUYECKHe JEHCTBUA C KOMIUICKCHBIMH YHCIAMU;
[IPUBOAUTH IIPUMEPBHl HUCIIOJIB30BAHUS KOMIUIEKCHBIX UHCEI; OIIEpUPOBATh
MOHATHSMM: MaTpuua 2x2 U 3%3, ONpeneauTeNlb MaTpHIbl, IT'€OMETPUYECKUI
CMBICJI OIIPEIEIUTEISA

YMeHue  omepupoBaTh  MOHSATUSMU:  paAlMOHAIIbHBIC,  HpPpALUOHAIbHbBIE,
MOKa3areabHbIe, CTETICHHBIE, IOTapU(PMUIECKIE, TPUTOHOMETPUIECKIE ypaBHEHUS
U HEPABEHCTBA, MX CHCTEMbl; YMEHHE ONEPUPOBATH MOHATUSMU: TOXKJIECTBO,
TOXKJIECTBEHHOE MTPeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHHH 1
HEPaBEHCTB, PAaBHOCUJILHOCTh YPaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE peliaTh
yYpaBHEHHUSI, HEPABEHCTBA U CHCTEMbI C MOMOIIbIO Pa3IMYHBIX MPUEMOB; peIIaTh




YPaBHEHHUs, HEPABEHCTBA M CHCTEMbI C IIapaMETpPOM; INPUMEHATh ypaBHEHUS,
HEPABCHCTBA, MX CHUCTEMbI Ul PEIICHUS MAaTeMAaTHYECKUX 3aJad W 3a4ad W3
pa3nuyHbIX 001acTeil HayKH U peanbHOM KU3HU

YMeHue onepupoBarh MOHATHAMU: (YHKIHS, YETHOCTh (YHKINHU, TEPUOJTUIHOCTD
(GyHKINH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIHH, DKCTPEMYM
¢byHKIIMM, HanOoJsblliee W HAaWMEHbIIEe 3HA4YeHUs (DYHKIMU Ha MPOMEKYTKE,
HempepbiBHAss (QYHKIUS, acUMOTOTHI rpaduka (yHKIUH, TepBas W BTOpas
npou3BOAHAs (PYHKIWH, T€OMETPUYECKUH W (HU3MYECKUH CMBICI HPOU3BOIHOM,
nepBooOpasHasi, OnpeIeNEHHbBIN HHTErpall; yMEHHE HAXOJUTh aCUMITOTHI rpaduKa
(GYHKIMM; YMEHHUE BBIYUCIATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHHS, YACTHOTO H
KOMIO3ULMHU (YHKIMN, HAXOIUTh ypaBHEHUE KacaTelIbHON K rpaduky QyHKINU;
yYMEHHUE HAaXOAWUTh MPOU3BOJIHBIE FIEMEHTAPHBIX (DYHKIIMIA; yMEHHE MCIOIb30BAThH
NPOU3BOJHYIO ISl UCCIeAOBaHUS (YHKIMHA, HAXOAWTh HauOONbIIME U
HAaMEHBIINE 3HAuYeHWs (YHKIMA; CTPOUTh TpadUKd  MHOTOWICHOB C
UCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOr0 aHAJIN3a; IPUMEHSTh MPOU3BOJHYIO
IUISL HAXOJK/ICHHS HAWIYYIIEro PEeUIeHus B MPHUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
KOHOMHUYECKUX M (U3MYECKUX 3a/auax; HaXOJUTh IUIOMAI U 00BbEMBI HUTYp C
MIOMOIIBIO MHTETPaNIa; MPUBOAUTH IPHUMEPbl MaTEMaTHYECKOTO MOJCTUPOBAHHS C
OMOIIBI0 Au(PepeHInanbHBIX YPaBHEHUI

YMenue omnepupoBaTh NOHATUSIMH: Tpaduk GyHKIUU, oOpaTHas (QyHKUUSA,
koMro3uiuss  GyHKOUHE, JuHEHHas ~ QyHKuMs, KBaapaTuuHas — (QyHKIuS,
paioHanbHas (QyHKUMs, CTeleHHas (DYHKILHUs, TPUTOHOMETpUYECKUE (PYHKIIHH,
oOpaTHblE TPUTOHOMETpHYECKHe (YHKIUH, MOKazaTelbHas U Jorapupmudeckas
GyHKIWMK; YMEHHE CTPOUTh TpadUKd HW3YYEHHBIX (YHKIHH, BBIIOIHATH
npeoOpa3zoBanusi rpaduKoB (PYHKIUH, HMCHOIB30BaTh TpaduKH I H3YUYCHUS
MIPOIIECCOB U 3aBUCHMOCTEH, ITPH PEIICHNH 3a/1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB
W 337a4 W3 pealbHOW JKM3HU; BBIpAXaTh (OpPMyJIaMH 3aBUCHMOCTH MEXIY
BEeJIMYMHAMH; HCIONB30BaTh CBOMCTBAa M Trpaduku GYHKIUH A7 peuieHus
ypaBHEHUH, HEPABEHCTB M 3aJ]ad C MMapamMeTpaMu; M300pakaTh Ha KOOPIUHATHOMN
IUIOCKOCTH MHOKECTBA PEIlIeHUH ypaBHEHH, HEPAaBEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 33JauM pPa3HbIX THUIOB (B TOM 4YMCJIE HA MPOLEHTHI,
JIOJIU ¥ YacCTH, Ha IBUKEHHUE, paboTy, CTOUMOCTh TOBAPOB U YCIIYT, HAJOTH, 3a1a4U
3 o0JacTH YNpaBiE€HUs JHUYHBIMH WU CeMEWHBIMU (UHAHCAMH); COCTaBIAThH
BBIDAKCHUS, YPAaBHEHMs, HEPABCHCTBA M HX CHUCTEMBbI II0 YCJIOBHIO 3aJauH,
UCCIIeIoBaTh  IOJIyY€HHOE  pEeLIeHHe W OLEHHBaTh  IPaBJONOA00HOCTh
pe3yiabTaTOB; YMEHUE MOJEIUPOBATh PEAIBHBIE CUTYAllMU HA SI3bIKE MAaTEMATHUKU;
COCTABJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBHUIO
3ala4¥, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAHMEM ammapara
anreOppl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTaT

YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apU(PMETHUecKoe, MeIuaHa,
HauOosplllee M HaWMEHbIEE 3HAUeHHs, pa3Max, JUCIepCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Halopa; yMEHHE WU3BJIEeKaTb, WHTEPIPETHUPOBATH
nH(popMalnio, TpeACTaBICHHYIO B TaOmuIax, Ha Juarpammax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBAa pEAIbHBIX MPOLECCOB U SBICHHUM; MpPENCTaBIATH
nH(OPMALIMIO C TIOMOIIbIO TAaOJHMIl U JUarpamm; HMCCIEI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM TpapHUuecKMX METOJIOB U 3JIEKTPOHHBIX




CpencTB; rpaduueckd WCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C TIOMOIIBIO
JMarpaMM pacCerBaHMs U JJUHEUHOW perpeccuu

YMeHue onepupoBaTh MOHSATHSAMM: CIyYalHBIA OIBIT W CIlydailHOE COOBITHE,
BEPOSTHOCTh  CIY4alHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOATHOCTH C
UCTOJIb30BaHUEM TIpaUUYEeCKUX METOJO0B; MPHUMEHSATh (DOPMYIBI CIIOKEHUS U
YMHOKEHUS BEPOSITHOCTEH, (POPMYILy MOIHON BeposTHOCTH, hopmyny beprymim,
KOMOMHATOpHble (akThl W (OpPMyJbl; OLEHMBATH BEPOATHOCTH pPEATbHbIX
COOBITHH;  yMEHHE  ONepUpoBaThb  IMOHATHUAMU:  ClydailHas  BeIMYMHA,
pacrpeelieHue BEpPOATHOCTEM, MaTeMaTU4YeCKOEe OXUAAHHME, JUCIEpCUs U
CTaHJAPTHOE OTKJOHEHHE CIy4ailHOW BEIMYMHBI, (PYHKIUH paclpeieieHus Hu
IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO M HOPMAJBHOIO pPaCIpECIICHUN;
YMEHHUE UCIOJIb30BaTh CBOMCTBA U3YYCHHBIX PACIPEACICHUN I PELICHUs 3a/1a4;
3HAaKOMCTBO C TMOHATUSMH: 3aKOH OOJBIIMX 4YHCET, METOJIbl BBIOOPOYHBIX
UCCIIEIOBaHHM; yMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET
B IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpUPOBATh MOHATUAMU:
coYeTaHue, IEepPEeCTaHOBKA, YMCIO COYETaHHH, YHUCIO MEpecTaHOBOK; OMHOM
HeioToHa; ymMeHMe NpUMEHATh KOMOMHATOpHBIE (AKTBI U PACCYXKIEHUS [UIs
pelieHusl 3aJay; OLIEHUBATb BEPOSITHOCTU pEATbHBIX COOBITHH; COCTaBIAThH
BEPOSTHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH IIOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh NOHATHAMM: TOYKa, MpsAMasi, IIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4Y, BEIMYUHA YIJa, IJIOCKUH Yroj, IBYTPAHHBIA yroj, TPEXIpaHHBIN
yroj, CKpeUIMBAIOIIMECs NpsAMble, MapauIeIbHOCTh M MEPHEHIUKYIIPHOCTD
OpSMBIX M IUIOCKOCTEH, Yrol MEXIy MpsIMbIMH, Yroil MeXAy HIpsIMOi H
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHue MEXJIy TNpPSIMbIMH, PpAacCTOSHHUE MEXAY IUIOCKOCTSIMH; yMEHHE
MCIOJIb30BaTh MPH PELICHUU 3a/1ad U3yuyeHHbIe (PAKThl U TEOPEMBI IJIAHUMETPUH;
YMEHHE OLIEHMBaThb pa3Mepbl OOBEKTOB OKpPYXKAIOIIEr0o MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IOMOIIBI0 T'€OMETPUUYECKUX IOHATUH WM BEIUYHH,
pelaTh CBA3aHHbIE C HUMU MPAKTUYECKUE 331a4H
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YMeHue omnepupoBaTh MOHATHSAMH: IUIoUIanb QUIYpbl, O00bEM  (QUTYpHI,
MHOTOTPaHHHUK, NPaBUIbHBIA MHOTOTPaHHUK, CEYEHME MHOTOTpaHHHUKa, KYO,
napajuiefienunesa, IMpu3Ma, NOupaMuga, Qurypa M MOBEPXHOCTh BpallleHHUS,
LWINHAP, KOHyc, Imap, cdepa, mIomanas cdepsl, IUIOMEAAb [TOBEPXHOCTU
NUPaMU/bl, TPHU3MBI, KOHYyCa, LWIMHIpa, OO0BEM KyOa, MPsIMOYTOJbHOIO
napajuleJienunesa, MUpaMuIbl, MPU3MbI, LUIMHIpA, KOHYyca, IIapa, pa3BEpTKa
MIOBEPXHOCTHU, CEUEHUS KOHYCa M LIWJIMHAPA, MApaJJIEIbHbIE OCH WA OCHOBAHUIO,
CeueHHe IIapa, IJIOCKOCTh, Kacaromascs cgepbl, LHWIMHIpPA, KOHYCa; yMEHUe
CTPOUTH CEYEHHE MHOTOTpaHHMKA, H300pa)kaTb MHOTOTPaHHHUKH, (UTYpBl U
MOBEPXHOCTU BPALICHUS, UX CEUYEHHs, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSATH CBOICTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOSTEIHHO
(dbopMynupoBaTh ONpeAeNeHusT H3y4yaeMbIX QUryp, BBIIBUTaTh THIOTE3Bl O
CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (PUTyp, 0OOCHOBBIBATH MIIM OIPOBEPIaTh
UX; yYMEHHE NPOBOJUTH KiIaCCUPHUKALUIO (UTYp TO pa3IuyHBIM IpPH3HAKAM,
BBINOJIHATH HEOOXOJUMBbIE JJOTTOTHUTEIbHBIE TOCTPOEHUS
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Vmenune OINCpHUpOBaATh IMOHATHAMU: ABHKXCHHUC B IPOCTPAHCTBE, HapaHHeHBHBIﬁ
NEepCeHOC, CUMMCETPHUA Ha IJIOCKOCTH U B IPOCTPAHCTBEC, IMOBOPOT, HpCO6pa3OBaHI/Ie




nono0usi, mogoOHbIe (UTYpBl; yMEHHME pacrlo3HaBaTh paBHBIE U MOJ00HBIC
Gurypsl, B TOM 4YHCIE B TPUPOJE, HCKYCCTBE, APXUTEKType; HCIIOIh30BaATh
TFCOMETPHYCCKHE OTHOIICHUS IPH PEIICHUW 3aJa4;, HaXOIWTh I'€OMETPUUYCCKUC
BEJIMYMHBI (JUIMHA, YroJ, IUIOMIAab, OOBEM) MPHU PEHICHHHM 3aJad U3 JAPYTHUX
y4eOHBIX MPEIMETOB U U3 PEaJbHOM KU3HU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJMYMHBI (IJTMHA, YTOJI, IJIOMAAb, 00BEM, IO MOBEPXHOCTH), UCTIOIb3YS
W3Y4YCHHBIE (POPMYIIBI M METOJIBI, B TOM YHCIIE: TJIOMIAb ITOBEPXHOCTH MTHUPAMUJIBI,
MPU3MBI, KOHYCa, HWIHHJIpA, TUIOMAas chepsr; 00bEM KyOa, MPSIMOYTOIHHOTO
napajuiefienuneaa, NUPaMUIbl, TPHU3MBIL, IUIMHAPA, KOHYycCa, IIapa; yMEHHUe
HaxOJIUTh OTHOIIICHHE 00BEMOB MOI00HBIX GUTYDP
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YmMmenue ONICpHUPOBATh MOHATUAMU: MPAMOYIoJibHagd CUCTCMa KOOPpAWHAT, BEKTOD,
KOOpAUHATbl TOYKH, KOOpPJAWHATBI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BCACHUC
BCKTOpa Ha 4YHCJIO, PA3JIOKCHHUE BCKTOpaA IIO 6a3Hcy, CKaJIApHOC IMPOU3BCIACHUC,
BCKTOPHOC IPOU3BCACHUEC, YIoJl MCKAY BCKTOpaMH; YMCHHUC MCIIOJIb30BATh
BeKTOpHHﬁ n KOOpI[PIHB.THLIIZ MCTOJ AJIA PCHICHUA I'COMCTPHUYCCKUX 3aaa4d U 3a/la4
APpyrux y‘IC6H]':>IX npeaMCETOB
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YMeHue BbIOMpATh MOAXOISAIIMN METOJ MJis PelIeHUs 3a/layd; IOHMMaHUe
3HAYUMOCTH MATEMATHUKH B U3YYCHUU TPUPOTHBIX U OOMICCTBEHHBIX MPOIECCOB U
SIBJICHUI; YMEHHUE PACIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE,
YMEHHE MPUBOJAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUMCKON U MUPOBOU
MaTeMaTHYeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna 1 BIYUCICHUS
1.1  HarypaubHble u uenble uncia. [Ipu3Haku qeuMOCTH LEbIX YUCe
12 Panmonansubie yrcna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH, MPOLEHTHI, OECKOHEYHBIE
' MepUOANYECKUEe qpodu
13 Apudmerniyeckuil KOpeHb HaTypalbHOU cTeneHu. JlefcTBus ¢ apuMeTHUIECKUMHU KOPHSIMH
' HATypaJIbHON CTENEHU
1.4  Crenens c uensiM nmokasarenem. CTeneHb ¢ palluoHaIbHBIM MoKazatesaeM. CBoiCTBa cTeneHn
15 CuHyc, KOCUHYC U TAaHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
YKCJIOBOTO apryMeHTa
1.6  Jlorapudwm uncna. JlecaiTuuHbIe U HaTypalbHbBIE TOTapU(PMBI
JleiictBuTenpHble uYKcla. ApuUpMETUYECKHE OIepalud C JIeHCTBUTEIbHBIMU YHUCIaMH.
1.7  IlpuGnmx€HHbIE BBIYUCICHUS, MpaBWIIa OKPYIJICHHS, MPHUKUIKA U OIEHKa pe3yibTara
BBIYHMCIICHU
1.8 IIpeobOpazoBaHue BeIpAKCHHIA
19 KowmmiekcHble yncia
2 VYpaBHEHUSI U HEPABEHCTBA
2.1  lenble u 1poOHO-pallMOHATbHBIC YPABHEHHUS
2.2  VppamuoHanbHbIE ypaBHEHHUS
2.3  TpuroHoMeTpuUYEeCKHE ypaBHEHUS
2.4  TlokazaTtenbHbIe U JJoTapu(MUIECKUE YPABHEHUS
2.5  llensle u qpoOHO-paOHATFHBIE HEPABEHCTBA
2.6  HppanumoHanbHble HEPaBEHCTBA
2.7  TlokasarenbHbIe U JIoTapu(hMUIECKAE HEPAaBEHCTBA
2.8  TpuroHoMmerpuyecKkrue HEpPaBEHCTBA
2.9  CucreMbl U COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 VYpaBHeHus, HEPABEHCTBA U CHCTEMBI C TTapaMeTpaMu
2.11 Marpuna cucTeMbl JUHEWHBIX ypaBHEHUH. OnpeaeTTeIh MaTPULII
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3aaanus QyHkuuu. ['padux ¢yHkuuu. BzanmMHo oOpaTHble (QyHKIHH.
' UYérapie u HeuéTHBIC QpyHKIMH. [Teproaudeckue QyHKITUH
OO6nacTh ompeneneHus U MHOXeCTBO 3HaueHuid (ynkuuu. Hymu dynxmuu. [IpomexyTtku
3.2 3HaKkomocTosiHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBl W MHHHUMYMBI
¢byakuun. Hanbonpiiee u HauMeHsbIlee 3HaYeHUE (QYHKIIUNA Ha TPOMEKYTKE
33 CrenenHass (QyHKIMsS C HATypalbHBIM W IIeNbIM MOKaszareneMm. EE cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-O CTETIeHH
3.4  Tpuronomerpuyeckue (GyHKIHH, UX CBOWCTBA U IpapuKu
3.5 | TlokazarenpHas u norapudmuueckas QyHKINH, X CBOMCTBA U TpadUKH
3.6  Toukm pa3peiBa. AcHMITOTH TpadukoB ¢GyHKIHA. CBOWCTBA (PYHKIHMHA, HENPEPHIBHBIX Ha




OTpe3Ke

3.7 | IlocienoBaTelbHOCTH, CITOCOOBI 3aJaHM MTOCJIEN0BATEIbHOCTEH

3.8  Apudmernueckas u reomeTpuyeckas nmporpeccuu. opmyna cia0kKHBIX IPOIECHTOB
4 Hauana maremaTn4eckoro aHanusa

4.1 TlpomusBognas ¢pyHkuuu. [I[pon3BoHbIC 3JIeMEHTAPHBIX (DYHKITHI

42 [IpuMeHeHre TPOM3BOMHONW K MCCIIEAOBAHHIO (PYHKIMH Ha MOHOTOHHOCTh U IKCTPEMYMBI.
' Haxoxaenne HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHHS (PYHKIIMH Ha OTPE3KE

4.3  IlepBooOpaznas. MHTETpan
5 MHoOXecTBa U JIOTHKA

5.1  MHoxecTBO, oniepaluy HaJl MHOKecTBaMu. JluarpamMmmel Diiniepa — Benna

5.2  Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1  OmucarenbHas CTAaTHCTHKA

6.2  BeposiTHOCTB

6.3 KomOuHatopuka
7 I'eomerpus

7.1  ®urypsl Ha MIOCKOCTH

7.2 Tlpsmble ¥ TUIOCKOCTH B MPOCTPAHCTBE

7.3  MHoOrorpaHHUKH

7.4  Tena u NOBEpXHOCTH BPALICHUS

7.5  KoopauHaThl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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