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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTh H3Y4YCHHUS AUCHUILUINH €CTECTBEHHO-HAyYHOU
HalpaBJIEHHOCTH M IPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe IpH M3Y4EHUH OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeNbCTBE TEOPEM M IOCTPOCHUM LENOUYKH JIOTMUECKUX YTBEP)KICHUH IpU pelIeHUn
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenb ocBoeHMsI mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha yriiyOJEHHOM YpOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLIEH NpeaMmeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecreueHue
BO3MOYKHOCTH HPUOOpETEeHHs] U HCIOJb30BaHUS Oosiee IIyOOKUX I€OMETPUUYECKUX 3HAHUH U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHUsl, CBSI3aHHOTO C UCIOJb30BaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
U YCHJIMBAIOIIUMU Kypc 0a30BOI0 YPOBHS, SIBIISIOTCSA:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOM KYJIbTYphl H
(dopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHUECKUX MOJENSIX, IO3BOJIIONIMX ONUCHIBATH M M3ydaThb pa3Hble SBJICHUSA
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmnapata no pasaeiny «CrepeomeTpus» yueOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (opMyn U yMEHHE UX NMPUMEHSTb, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aa4;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue NOHUMaHUus  BO3MOXHOCTHU aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIlEHHS,
YMEHMSI HX TPUMEHATh, IPOBOIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJE pEIICHHUS
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
NpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMHM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXIACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEN
0o0y4aroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MPOSIBICHUS TE€OMETPUUYECKMX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEabHbIX CUTYyallui, HCCIIEe0BaHUS
HOCTPOCHHBIX MOJIeIel, UHTepIPETalMK OJIYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO tpebGoBaHUE «YyMEThb OINEPUPOBATH MOHATHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripesiesiieTcsi He TOJBKO 10 COJACPXKATElIbHBIM JIMHUSAM, HO M IO ToAaM OOydeHHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIPOCaM OOYyYarOIIHUeCs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
NpeICTaBICHUN OOYUYaIOUIMXCs, pacIupsist U yriayomss e€, oOpa3ys MpoYHbIE MHOKXECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX HporpammM, oOecrneduTbh yriayOn€HHOE W3y4eHUE TIeOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yueOHOro kypca «l'eomerpus» Ha yriyonéHHoMm ypoBHe B 10 kiacce
orBoguTcs 102 gaca (3 yaca B HeJENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleibHbIE HMPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OpsMBIX, NApaUIEJbHOCTh NPSAMOM M IIOCcKocTH. IlapamiensHoe W LEHTpasbHOE
NPOEKTHpPOBaHUE, n3oopakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUS.
N300paxkenne Guryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJI
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NapasuleabHble IMJIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNUIIE], TIOCTPOCHNUE CEYCHU .

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHAMUKYJSPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
10cKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKysIsp U HaKJIOHHBIE: PAacCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI Ha TIOCKOCTD.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYru1Bl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IUNIOCKOCTBIO, ABYTPAaHHBIN YIoJl, JIMHEUHBINA
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWHCTBa IIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipm3ma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NMpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. Kparuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpancTBenHas teopema Iludaropa. [Mupamuma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUJIBHOM nNupamubl. [IpaBuiibHBIE MHOTOTpAaHHHKH: INPAaBHIIbHAs NpHU3Ma M IIpaBUIIbHAs
nupamu/a, MpaBuibHas TPEyrojbHas MUpaMHIa U MpaBUIBHBIN TeTpasap, KyO. [IpencraBinenue
O MPAaBWIbHBIX MHOTOI'PaHHUKAX: OKTa’Jp, NOAEKAdAP U UKOCADIP.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBOi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CummeTpuss B NpaBUJIBHOM MHOTIOTPaHHUKE: CUMMETPHUS Mapajulesienunena, CUMMETPUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIBLHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIC, COHANPAaBICHHBIE M IPOTHUBOIOJIOXHO HAIIPABJICHHBIE BEKTOPHL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuio mnapamnenenunena. TeopemMa O pas3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKajasipHOE IPOU3BEECHUE BEKTOPOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTAHHE:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOIIeTOCsl KAaK AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIIEeCTBa, MPEJICTABICHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU M HA3HAUCHUEM;

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJb30BAHUE OTHUX JOCTUKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JACSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWH, pacCyXIeHuH, BOCIPUUMYHBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B HHTEPECax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (pu3HuecKkas akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K pa3IuIHbIM chepam
npoecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSHKEHNUU BCEH KU3HHU, TOTOBHOCTh K AKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIECCOB HAa COCTOSHWE MPHUPOTHONM W COIMAIBHOW Cpebl, OCO3HAHUE
r00aMbHOTO — XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTU OKPYKAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHUMaHHWE MAaTEMaTUYeCKOW HAyKH Kak cgepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, DTAaIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHA LUBUIIM3allUH,
OBJIaACHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOi Ky.]IBTypOﬁ KakK CpCACTBOM IIO3HAHUA MHpPA,
TOTOBHOCTL OCYIICCTBJIATHL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IpyIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

ba3oBble Jlornyeckue 1eicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0000UIeHHA U
CPaBHEHMsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHUIaTENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIOJEHUSIX M  YTBEPXKIEHUSX, MpelaraTb KPUTEpUU JUIS  BBIABIICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

JienaTh BBIBOJbI C MCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEIAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsMBbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajgaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIMI C YYETOM CaMOCTOSITENBHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLECcCca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TaKKe BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JIsi OTBETa Ha BOMPOC U IS
pelleHus 3aauu;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB pA3JIMYHBIX  THUIIOB, AaHAJIMW3UPOBATD,
CUCTEeMAaTU3UpPOBAaTh W HHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTypUpOBaTh  UHGOpMALUIO, MPEACTaBIATh €€ B  PAa3NIUYHBIX  Qopmax,
WJUTFOCTPUPOBATH TPaPUIECKH;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMAlMM MO  CaMOCTOSTEIbHO  Cc(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXIEHHS B COOTBETCTBUU C YCIOBUSMHM U LEJISMHU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTUPOBATH HOHy‘-IGHHBIﬁ
pe3yibTar;

B Xoz€ OOCYX/EeHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IPOOIEMBI,
peL[IaeMOfI 3aa4yM, BBICKA3bIBaTb MACHU, HAIICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXKIEHUS C CY)KJIEHUSAMHU IPYIMX YYacTHHUKOB AMAJIOra, OOHapyXHUBaTh pa3iMuue U CXOJACTBO
HO3ULIKH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHUS;

IpPEICTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, 3KCIEPUMEHTa, HCCIEIOBaHMs, IMPOEKTa,
CaMOCTOSITENIbHO ~ BBIOMpaTh (GopMar BHICTYIUICHHS C Y4Y€TOM 3aJad  IPE3CHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmu3amnus:

COCTaBIISITh ITUIAH, QJITOPUTM PEHICHHUS 3a7add, BBIOMpATh CIIOCOO pEImIeHUs ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHI
U MBICIUTEIBHBIX TIPOIECCOB, WX PE3ylIbTaTOB, BIAACTh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yabTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

NPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TpPH PEHICHUU 3a/layd, BHOCUTH
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX, HAHJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHSIM, OOBICHATH NPUUYUHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS PE3yNbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATeIbHOCTD:

MOHMMATh W WCIOJIh30BaTh MPEHMYIIIECTBA KOMAH/JHONH W MHIUBUAYATBHONW paOOTHI TpH
pelieHur y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATeIbHOCTH, IUIaHUPOBATh
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmpeieniaTh BUABI paboT, TOTOBapHBAThCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CYkaAeHUsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U WHBIE), BBHITIONHATH CBOKO YacTh PabOTHl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpPYTMMH YI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

MNPEAMETHBIE PE3YJIbTATHBI
K xonmy 10 ky1acca o0yyaromuiicss HAy4YuTCS:
e CBOOOJIHO OINEPUPOBATH OCHOBHBIMHU INMOHSITHUAMHU CTEPEOMETPUHU NPHU PELICHUU 337134 U
IIPOBE/ICHUN MAaTEMATUYECKUX PACCYKICHU;



e IPUMEHSTh AKCHOMBI CTEPEOMETPUH U CIICACTBHUS U3 HUX MPH PEIICHUH T€OMETPUICCKUX
3aj1a4;

e KJIACCU(IUIIUPOBATh B3aMMHOE PACIIOJIOKCHHE IMPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OINEPHPOBATh TOHSATHSIMHU, CBS3aHHBIMU C YIJIAMH B IMPOCTPAHCTBE: MEKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOMN U TUIOCKOCTBIO;

e CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMH;

e CBOOOJIHO pPACIO3HABAaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (IIpHU3Ma, MUPaMUA,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e KJIACCU(UIIMPOBATH MHOTOTPAHHHUKH, BBIOMpPAst OCHOBAHUS IS KJIACCU(UKAIINN;

e CBOOOJTHO ONEPUPOBATH TMOHSATHSIMHU, CBSI3aHHBIMA C CEYCHHEM MHOTOTPAHHHUKOB
TUIOCKOCTBIO;

e BBITOJIHATH MapajuIeIbHOE, IICHTPAILHOE U OPTOTOHAJIBHOE MPOCKTUPOBAHHE (QHUTYp Ha
TUIOCKOCTh, BBITIOJIHATH N300pakeHus (PUTyp Ha IITOCKOCTH;

e CTPOUTH CEUYCHHS MHOTOTPAaHHUKOB PA3JIMYHBIMH METOJAaMH, BBHITIOJIHATH (BBIHOCHEIC)
IUIOCKUE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

e BBIYHCIIATh  TUIOMIAM  TOBEPXHOCTEH  MHOTOTPAHHHWKOB  (IpW3Ma, MHUPaMuaa),
TEOMETPHYCCKUX TeJl C MPUMEHEHUEM (POopMYT;

e CBOOOJIHO OIEPHUPOBATH MOHATUSAMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJTHO ONIEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIUMH BEKTOpaM W KOOpJMHATAM B
MIPOCTPAHCTBE;

e BBITIOJIHSATH ACWCTBUS HaJ BEKTOPaMU;

e pelIaTh 3a7aud Ha JO0Ka3aTelbCTBO MAaTEMAaTHUECKUX OTHOLICHHH W HaxOXXICHHE
TCOMETPHUSCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 33124 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOXHOCTH;

e IPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IPU PEIICHUU CTEPEOMETPHUECKUX 3a/ay;

e M3BJICKATh, TPEOOPA30BHIBATH U HHTEPIPETUPOBATH UHPOPMAITUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKAX;

e IPUMEHSATH MOJTYYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHATM3UPOBATH PeajbHbIC
CUTyallud, TPUMEHSATh W3yUYEHHBbIE TIOHATHS B TMPOLIECCE TOUCKA PElICHUS
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEATLHBIC CUTYAI[UU
Ha S3BIKC TEOMETPHH, WCCICA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, periath MpaKTHYeCKue
3a/1a4y¥, CBSI3aHHBIC C HAXOXKIEHUEM I€OMETPUIECKUX BETTUYHH;

e IMETh TIPEJICTABJIICHUS 00 OCHOBHBIX ITAIlaX Pa3BUTHs ICOMETPHH KaK COCTABHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne ni/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KouTposbHble
padoTsI
1 BBenenue B ctepeoMeTpuio 5 0
5 B3aumnoe Pacnonomeﬁne NpSIMBIX B TIpocTpaHcTBe. [lapamienbHOCTh IPSMBIX U 19 5
IUIOCKOCTEH B MPOCTPAHCTBE
3 [TeprieHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 27 1
4 MHororpaHHUKH 15 1
5 BexTops! B mpocTpaHcTBe 25 2
6 IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHU I 11 1
OBUHIEE KOJIMYECTBO YACOB IO MPOTPAMME 102 7

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KosnuecTBo yacoB
Tema ypoka
n/n KonTpoJsbHsbie
Bcero
padot
| uemeepmo
BBenenue B crepeoMeTpuio 5
1 [ToHATHS CTEpeOMETPUH: TOUKA, MPsiMast, INIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBHiIa 1
' M300pakeHNs Ha pUCYHKE TUIOCKOCTH, MapaJuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
5 MHororpaHHUKH, U300pa’keHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOIINX 1
00BEKTOB
3. AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX 1




4. AKCHOMBI CTEPEOMETPUU U TIEPBbIE CIEACTBUSI U3 HUX 1
5 AKCHOMBI CTEPEOMETPUH U TIepBbIE cleACTBUs U3 HUX. CriocoObl 3ajaHusl MPSMBIX U MJIOCKOCTEH B 1
' npoctpancTBe. O003HAUEHUS NPSAMBIX U IUIOCKOCTEN
B3aumHoe pacnoJio:keHue NpsiMbIX B mpocTpancTie. [lapaielbHOCTh NPSAMBIX M IUIOCKOCTEM 19
B IPOCTPAHCTBE
[TapanienbHOCTh MPSIMBIX B IPOCTPAHCTBE 1
[TapanmnenbHOCTh TpeX MpsIMBIX. Teopema 0 TPEX mapaieabHbIX MPSIMBIX. 1
3 [TonsATHA: MapauIeIbHOCTD IPSMOM U INIOCKOCTH B ITpocTpaHcTBe. [Ipru3Hak nmapamieasHOCTH 1
' npsAMOM U TIockocTh. CBOMCTBA NapaIeIbHOCTH MPSIMOM U INIOCKOCTH
9. I'eomeTrpuueckue 3a7a1H Ha BBIMHCICHHE U 10KA3ATENLCTBO, CBAAHHBIC C MAPaIeTbHOCTEIO 1
MPSIMBIX U ITIOCKOCTEN B IPOCTPAHCTBE
10. B3aumHoe pacnonoxeHnue npsamsIx B pocTpaHcTBe. CkpermuBaromuecs npsmsie. [prusnaku 1
CKPEIIMBAIOIINXCS MPSMBIX.
11 Y01 ¢ COHanpaBICHHBIMU CTOPOHAMHU. YTOI MEX/Y MPSMBIMH. YTOJI MEXKIY CKPEIIUBAIOIIUMUCS 1
TIPSMBIMH.
12. 3aauM Ha JOKa3aTeIbCTBO M MCCIIEI0BaHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM MPSIMBIX B IPOCTPAHCTBE 1
13. Konmponvnas paboma Ne 1 no meme "Bzaumnoe pacnonoscenue npsamvlx 6 npocmpancmee” 1
14. [TapannenpHble miiockocTu. [Ipu3Haku napaienbHOCTH IBYX IIOCKOCTEN 1
15, CBoiicTBa napamienbHbIX HJIOCKS)CTef/'Il 0 NapaslesbHOCTH NPAMBIX EPECEeHNs IPU NEPECEUEHHN 1
JIBYX HapajlieIbHbIX TNIOCKOCTEN TPEeThen
16. CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00 OTpe3Kax napayiieNbHEIX NPAMEIX, 3aKJIOYEHHBIX MEKIY 1
napajuieIbHbIMU TUIOCKOCTSAMM; O MTEPECEUCHUH MPSIMOU € JBYMS apaJlJIEIbHBIMH MIOCKOCTIMHU
17. Terparap. 1
18. [Tapannenenunen. CBolicTBa nmapauienenunea. 1
19. N3o0pakeHne ceueHnit TeTpaspa U napaviesenumnesa. 1
20. N3o0pakeHne ceueHnit TeTpaspa u napauiesenumnesa. 1
21. N3o0pakeHne ceueHnit TeTpaspa u napaviesenunesa. 1
22. Merton cnenoB 1yt TOCTpoeHUs ceueHunil. CBOMCTBA MepeceyeHui MPAMBIX U INTIOCKOCTEH 1
23. Konmponvnas paboma Ne 2 no meme «llapannenvrocmos niockocmeiy 1
24, O600menue Temol «IlapamienbHOCTh TPSIMBIX U TUIOCKOCTEH) 1




Il yemeepmo

IlepneHaMKY/ISAPHOCTH NPAMBIX H IIJIOCKOCTEl B IPOCTPAHCTBE 28
25. IToBTropenue: Teopema [Tudaropa Ha mockoctu 1
26. IToBTOpPEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOIO TPEYTOJIbHUKA. 1
27. IlepneHIUKYJIpHBIE IPSIMBIE B IIPOCTPAHCTBE. 1
28. [lepneHIMKYISPHOCTD NPSIMOU U INIOCKOCTH. [IpU3HaK NepneHIMKyYIApHOCTH MPSIMON U INIOCKOCTH 1
29. [lepneHIMKyYIApHOCTD NPSIMOU U INIOCKOCTH. [IpU3HaK NepneHIMKyJISpHOCTH IPSIMOU U INIOCKOCTH 1
30. Teopema o npsAMoOH, NEPIEHAUKYIISIPHON K INIOCKOCTH 1
31. Pemenue 3a1a4 Ha NEPHEHAUKYISIPHOCTD NIPSIMBIX U INIOCKOCTEN 1
32. Pemenue 3a1a4 Ha epHEeHIUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN 1
33. [lepnenaukynsap u HakIOHHAs. PacCcTossHME OT TOYKM 10 IUIOCKOCTH. 1
34. PaccrosiHre OT IpsIMOM 10 TNIOCKOCTH 1
35. Teopema o Tpéx nepneHaAuKysipax (mpsimasi 1 oOpaTHasi) 1
36. Teopema o Tpéx nepneHaAuKysipax (mpsimMasi 1 oopaTHasi) 1
37. Pemenue 3a1a4 Ha IPUMEHEHHE TEOPEMBI O TPEX MEPHEHAUKYISIPax 1
38. Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPIEHANUKYISIPAX 1
39. Pemenue 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX MEPIEHAUKYISIPAX 1
40. JIByrpansblil yrosa. CBOMCTBO JIMHEWHBIX YIVIOB ABYTPAHHOIO yIJia 1
a1 ITpu3znak NEPHIEHIMKYIAPHOCTH IUIOCKOCTEM; TeopeMa O MIPSIMON NIEPECEYEHMS IBYX MIIOCKOCTEN 1
MEPIEeHIUKYJIPHBIX TPEThEN TIOCKOCTH
42. [IpsimoyronbHBIN Napasuienenunesn; Kyo; n3MepeHus, CBOMCTBA IPSIMOYTOJIbHOTO Mapajliesenurnea 1
43, Teopema o nuaroHanan NpsSIMOYTOJIBLHOTO MapalljiesieNuIea U CIeICTBUE U3 Hee 1
44, CrepeoMeTpHuuecKre U NPUKIAAHBIE 337ja4l, CB3aHHBIE CO B3AaUMHBIM PACIOJI0KEHUEM IPSIMBIX U 1
IIJIOCKOCTH
45, CrepeoMeTpuyecKre U MPUKIIAIHbIE 3a7aul, CBSI3aHHbIE CO B3aUMHBIM PAaCIOI0KEHUEM MPSAMBIX U 1
IIJI0OCKOCTH
46, CrepeoMeTpuuecKre U NPUKIAAHbIE 3a7ja4l, CBSI3aHHBIE CO B3aUMHBIM PAaCIOI0KEHUEM MPSAMBIX U 1
IJIOCKOCTH
47. Konmponvnas paboma Ne 3 no meme «IlepnenOuxynsipHocme npsamvix u 10CKOCMer» 1




48. OpTOoroHaJIbHOE IPOCKTUPOBAHUE 1
1l uemeepmeo
49. ITocTpoeHue ceyeHnii MHOIOIPAHHUKOB € ITIOMOIIBIO OPTOTOHAIIBHOU IIPOCKLIHH. 1
50, Tpéxrpanuslii yrou, HEPaBEHCTBA JUIS TPCXTPAHHBIX YIIIOB. Teopema IIudaropa, Teopemsr 1
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa
51. DneMeHThl chpepruuecKoil reOMeTpUH: reoJe3nUeCcKue JIMHUM Ha 3emile. 1
52. Oo6o06maromuii ypok no Teme «lleprneHanKyIsipHOCTh MPSMBIX U TUIOCKOCTEH» 1
MHOrorpaHHUKH 15
53. CucremaTtu3zanus 3HaHul "MHOrorpaHHUK M €ro 3J1€MEHThI" 1
54. [Ipusma. [Ipsamas u HaknoHHas npusmel. [IpaBuiibHas npusma 1
55. [Tnomans 60KOBOI M MOTHON MOBEPXHOCTEH MPU3MBI. 1
56. [Inpamupa. Buael nupamun. [IpaBunpHas nupamuia 1
57. [Tnomans 60KOBOI MOBEPXHOCTU NPABUIBHOM U yCEUEHHON MUPAMUJIBI. 1
58. [TpsiMoit mapasutenenunesn, NPSMOYTOJIbHBINA Napajiesenunes, Kyo 1
59. Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB MPU3MBI, IMPAMUIbI, TAPAIIIEIICIIUIIEA. 1
60. CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IITOCKOCTH CUMMETpPUI B MHOTOTpaHHHUKAX 1
61. IIpaBriibHBIE MHOTOIpaHHUKH. PacdéT paccTOsSHUI OT TOYKHU [0 IIJIOCKOCTH 1
62. IIpaBriibHBIE MHOTOIpaHHUKH. Pacd€r paccTOsHUI OT TOYKHU A0 IUNIOCKOCTH 1
63. Konmponvnas paboma Ne 4 "Muoeoepannuxu" 1
64. Brinyxiible MHOTOrpanHuku. Teopema Ditniepa 1
65. Beinykiieie MHOrorpanHuku. Teopema Diinepa. [IpaBriibHbIE M IOJTYTIPABUIIBHBIE MHOTOTPAHHUKH 1
66. CriocoObl OYCTUTh HEPIEHANKYISPBI: CAMMETPUS, CABUT TOUKHU IO MAPAIIEIbHON NPIMOit 1
67. CrBur 1o HenmapayIeNIbHON MPSIMOM, N3MEHEHHUE PACCTOSTHUN 1
BeKkTOpbI B IPOCTPAHCTBE 25
68. ITonsiTHE BEKTOpA HA MIJIOCKOCTH U B IPOCTPAHCTBE 1
69. CymMma BEKTOpOB 1
70. Pa3zHocTh BEKTOPOB 1
71.  TlpaBwio mapajiesenureia 1
72. YMHOXEHHE BEeKTOpa Ha YHCIIO 1




73. YMHOXEHUE BEKTOpa Ha YUCJIIO 1
74. KomnanapHbie BEKTOPBI 1
75. Pa3noxxeHnune BekTopa Mo TpEM HEKOMILIAHAPHBIM BEKTOPaM 1
76. Pa3noxeHnne BekTopa Mo TpéM HEKOMILIAHAPHBIM BEKTOPaM 1
77. Konmponvnas paboma Ne 5 no meme «Bexmopul» 1
78. Pewenue 3anau
IVuemeepmo

79. [IpssMoyroJibHas cuCTEMa KOOPAUHAT B IIPOCTPAHCTBE 1
80. KoopauHatel BeKTOpa 1
81. Koopaunatel BeKTOpa 1
82. [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU 1
83. [Ipocreiimme 3ana4u ¢ BEKTOPaMHU 1
84. [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
85. Yron Mexay BEKTOpaMH B IpocTpaHcTBe. CKaSIpHOE IPOU3BEACHUE BEKTOPOB 1
86. Yron Mexay BEKTOpaMHt B IpocTpaHcTBe. CKasIpHOE IPOU3BEACHUE BEKTOPOB 1
87. Beluncrnenue yria Mexx1y BEKTOpaMu B IIPOCTPAHCTBE 1
88. Pelrenne 3a1a4 Ha HAXOXKIAEHUE yIila MEXKAY BEKTOPaMHU 1
89. Beluncnenue yrioB Mex1y NpsIMbIMH U IIJIOCKOCTSIMHU. 1
90. Pemenne 3a1a4 Ha HaXOXKAEHUE YIIA MEKY PSIMBIMH U INIOCKOCTSIMU 1
91. Koumponvnas paboma Ne 6 no meme «Bexmopul. Ckansipnoe npouzeedeHue 6eKmoposy» 1
92. O6o0maromuii ypok 1o teme «BeKTopsl B MPOCTPAHCTBEY 1

IToBTOpEeHune, 0000MIeHNE U CHCTEMATH3AUS 3HAHUH 11
93. [ToBTOpeHue. BBeneHue B CTEpeOMETPHIO. 1
94. [ToBropenue. [TapamienbHOCTh MPSAMBIX B IPOCTPAHCTBE. 1
95. [ToBTopenue. [TapamienbHOCTh MPSAMBIX U IIJIOCKOCTEM. 1
96. [ToBTopenue. [lepreHANKYIAPHOCTD NMPSAMBIX B IPOCTPAHCTBE. 1
97. [ToBropenue. [TapamuiebHOCT MPSAMBIX U IIJIOCKOCTEM. 1
98. PewreHne 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIECHIUKYIISpax. 1




99. Hmoeosas konmpoavuas paboma

100. OOoO1IeHue U cucTeMaTH3aIUs MaTepuaa o TeMe «MHOTOrpaHHUKK»

101. OOoOueHue U cucTeMaTH3alus MaTepuana o reMe «MHOTOrpaHHUKK»

102.  OO0oO1IeHue U cucTeMaTH3aus MaTepuana o reMe «MHOTOrpaHHUKK»

e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
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