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Pabouast nmporpamma pa3paborana Ha ocHoBe DenepanbHOil paboueld mporpammsl MO
yaeOHoMy mpenmery «l'eomerpmsi» s ywamuxcs 10-11 kmaccoB ¢ yderom
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHSI MPOTpaMMBbI CpeaHero oOmiero oOpa3zoBaHUs
denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJApTa CPEAHEro OOIIero
oOpa3oBaHUs.



1. lTosicHuTEIBHASA 3aIMCKA

1.1. PaGouas mporpamma o TreoMeTpHH pa3padoTaHa B COOTBETCTBUM C YYEOHBIM ILIAHOM
I'BOY mxomst Ne575 Ilpumopckoro paiiona Cankr-lIlerepOypra Ha ocHoBe TpeOoBanuii K
pesyibTaTaM  OCBOEHHUS  IporpaMmbl  cpegHero — oOmiero  oOpasoBanHus — dexpepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa CPEeJHEro oOmero o0pa3oBaHus, B COOTBETCTBUU C
®denepanbHOl pabodeit mporpaMMon 1Mo yueoOHomy npeameTy «I'eomeTpusy.

1.2. Teomerpus sBIsSETCS OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO OOIIEro
o0Opa3oBaHus, Tak Kak oOecreyuBaeT BO3MOXHOCTb H3y4Y€HHs AMCLUIUIMH €CTECTBEHHO-HAayYHOMH
HaMpaBJIEHHOCTH U MPEIMETOB I'yMaHUTAPHOIO LUKJA. Jlornyeckoe MbluuieHHe, GopMupyemMoe MpH
W3YYEHUH YYalllUMHUCS TOHSITUWHBIX OCHOB I'€OMETPHUH, IIPH JOKA3aTEIbCTBE TEOPEM U IOCTPOECHUU
LEMOYKH JIOTMYECKUX YTBEPXKACHUN NpHU pElICHHMM I'€OMETPUUYECKUX 3a/]ad, YMEHHUE BbIIBUraThb U
OIPOBEPraTh TMIIOTE3bl HEIOCPEACTBEHHO UCIIOJIb3YIOTCS IIPU PELLIEHUH 33]]a4 €CTECTBEHHO-HAYYHOIO
IIKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Llenp ocBoeHHsI mporpammbl yueOHOro Kypca «l'eomerpus» Ha yriayOJI€HHOM ypOBHE —
pa3sBUTHE MHIUBUAYAIBHBIX CIIOCOOHOCTEH yyaluxcs Npu U3y4E€HUH T'€OMETPHUH, KaK COCTaBIISIOILEH
npeaMeTHo  obmactm  «Marematnka W MHQOpPMATHKa» uepe3 o0ecledeHne BO3MOXKHOCTH
npuoOpeTeHusT M HCIOJB30BaHMs Oosee TIIyOOKHMX T'eOMETPUYECKUX 3HaHUM U JIefCTBUH,
cnenu(UYHBIX TEOMETPHH, M HEOOXOAMMBIX sl YCIEUIHOTO MPO(EeCcCHOHATBHOTO 00pa3oBaHus,
CBSI3aHHOI'O C MCIIOJIb30BAaHUEM MATEMaTHUKH.

[IpropuTeTHBIMU 337auaMu Kypca T'€OMETpPUM Ha YriIyOJIEHHOM YpPOBHE, PacIIUpPSIIOLIMMHU U
YCUJIMBAIOIUMU Kypc 6a30BOIr0 YpOBHS, SBJISIOTCS:

- pacimmMpeHue MPEeICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYpbl M (OpMHUpOBaHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

- (hopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUrypaxX Kak O BKHEHIINX MaTEMaTHUYECKUX
MOJIEJISIX, IO3BOJIIOLIMX OIUCHIBaTh M H3Yy4aThb pa3Hble SBICHHUS OKPY)KAIOIIEro Mupa, 3HaHHE
HNOHATUMHOTO annaparta 1o pasjaeny «CtepeoMeTpus» y4eOHOTo Kypca reOMETpUN;

- (opMupoBaHHe yMEHHs BJaJe€Thb OCHOBHBIMU HOHATHSMHM O NPOCTPAHCTBEHHBIX (UIypax MU HUX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GpopMyl M YMEHHE HMX NPUMEHSTh, YMEHHS JIOKa3bIBATh
TEOpEeMbI U HaXO/IUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a1ay;

- (popmHpoBaHUE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJAEISAX U B pEaIbHOM MUPE MHOTOTPAaHHUKHU U
TeJa BpallleHUs, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOCIIN;

- (QopmMHupoBaHHME TIOHMMaHHS BO3MOXHOCTHM aKCHOMATUYECKOTO IOCTPOCHUS MAaTeMaTHYEeCKUX
TeopHii, GopMUpPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU IPOBEACHUH PACCYKICHUM;

- (opMuUpOBaHHE YMEHHS BIaJ€Th METOAAMM JIOKA3aTEeIbCTB U ANTOPUTMOB PEIICHUS, YMEHUS HX
IIPUMEHATH, IPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHUS B XOJE PEIICHUs CTEPEOMETPUUECKUX 3aJad U
3a7lad ¢ [MPaKTUYECKUM cojepkaHueM, (OpMUPOBAHME MPEACTABIECHUS O HEOOXOJIUMOCTH
JIOKa3aTelbCcTB IMpU OOOCHOBAaHMM MAaTEeMaTHUYECKUX YTBEPXKJIEHHUM M pOJIM aKCUOMATUKU B
IIPOBEJICHUH JI€YKTUBHBIX PACCYXICHUIA;

- Pa3BUTHE M COBEPIIECHCTBOBAHME HWHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH ydaluxcs,
MO3HABATEJIbHON AaKTMBHOCTH, HCCIIEIOBATEbCKMX YMEHUH, KPUTUYHOCTH MBIIIJIEHUS, HHTEpeca K
W3YYEHHUIO TEOMETPHH;

- GopmupoBanue (GYHKIIMOHATIBHOW I'PaMOTHOCTH, PEJIEBAHTHOM I'€OMETPUHU: YMEHMsI pacro3HaBaTh
NPOSIBIEHUS] TEOMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBbIX KU3HEHHBIX
CUTyallUsiX W TpU M3YYEHUH JAPYTUX Y4eOHBIX TNPEIMETOB, MPOSABICHUS 3aBUCHUMOCTEN U
3aKOHOMEPHOCTEM, MOJAEIUPOBAaHUS DPEATBHBIX CHUTYalUil, MCCIEIOBAaHUS IOCTPOEHHBIX MOJIENIEH,
MHTEPIIPETALNU MTOJTYYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMHU COJIEpXKaTeIbHBIMU JIMHUAMH y4ueOHOro kypca «l'eomerpus» B 10-11 kmaccax
apnstores: «lIpsiMple W TMIIOCKOCTH B MPOCTPaHCTBE», «MHOrorpaHHukn», «Tena BpameHUs»,
«BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH IOHATUIMU,
pENIeBaHTHBIX F€OMETPUH Ha YriayOi€HHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
coJlepKaTeNbHBIM JIMHUSAM yueOHOro Kypca, a (OopMUpOBaHUE JIOTUYECKUX YMEHUH pacrpezensercs
HE TOJBKO IO COJIEpXKATEIbHBIM JIMHUAM, HO U MO roaaM obOydeHus. CojaepxaHue oOpa3zoBaHHUf,
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COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHO pabodeid MporpaMMBl,
pactpeaenéHHBIM 10 ToJaM 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUITHAIBHBIM BOIIPOCAM YYalIuecss 0Opallaiich HEOJAHOKPATHO, YTO IMO3BOJIIET OPraHM30BaTh
OBJIAJICHUE TEOMETPUUYSCKUMHU TIOHATHUSMU W HaBBIKAMH MOCIEJAOBATEIBLHO M IMOCTYHATEIbHO, C
COOJIFOJIECHHEM TPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKIIOYAaTh B OOIIYIO CHCTEMY
TEOMETPHUECKUX TPEJCTABICHUN YUYAlIMXCs, pacmupsss ©u yrayonss e€, oOpa3ys MpOdYHBIC
MHOXECTBEHHBIE CBSI3H.

[Tepexon kK U3yYCHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:
- co3marb ycioBus g auddepeHnmanuu  OOy4eHUs, TOCTPOCHHS  WHIUBUIYaJIbHBIX
00pa30oBaTeNBbHBIX MPOTPaMM, OOECIECUYUTh YIIYyOJIEHHOE HM3YYeHHE T'€OMETPUHM KaK COCTaBJISIOIICH
yueOHoro npeamera «MareMaTHuKay,
- TIOATOTOBUTH YYaIIUXCs K TPOJOJDKCHHIO H3YYCHHs MAaTEMAaTHKH C Y4ETOM BbIOOpa Oymyriei
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MEXKy OOIITUM H MPOQEeCCHOHATBHBIM 00pa30BaHHUEM.

1.3. Ha u3yuenue npeamera «I eomerpusi» orBoautcs 204 gaca:
- 10 xiacc - 102 yaca (34 yueOHbIe HEICTH);
- 11 knacc - 102 gaca (34 yueOHBIC HEIEH ).

1.4. Tekymwmii KOHTPOJIb U MPOMEKYTOYHAS ATTECTAIUS IO YIeOHOMY MPEAMETY IPOBOISTCS B
coorBercTBUM ¢ «[lomoxkeHuem o Qopmax, TNEPUOIUYHOCTH, TOPSIKE TEKYIIEro KOHTPOJIS
YCIIEBACMOCTH M IIPOMEKYTOYHON aTTECTAIUN YUAITHXCS».

2. [lnanupyemble 00pa3oBaTesibHbIE Pe3yJabTAThI

JInyHOCTHBIE pe3yJIbTaThI

B pe3ynbraTte u3yueHus MaTeMaTHKH Ha YPOBHE CpeHEro oOIero o0pa3oBaHMs y ydamerocs
OyayT chopMUpOBaHBI CIIEAYIOMINE JINIYHOCTHBIE PE3yIbTATHI:

I'PaXIaHCKOIO BOCIIUTAHMSL:
- c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3WIMH YYAIIETOCs KaK aKTHMBHOTO M OTBETCTBEHHOI'O WiCHA
poccuiickoro o01iecTBa, MpeCTaBIeHHe O MATEMaTUYECKMX OCHOBaX ()YHKIIMOHMPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBJICHHUH, MpOIENyp TpaKAAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCH M APYroe), YMEHHE
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBUM € UX (DYHKIMSMHU M Ha3HAUECHUEM;

MaTPUOTHYECKOIO BOCIIMTAHUSA:
- c(OpMHUPOBAHHOCTh POCCUMCKON TIpakJaHCKOM WAEHTUYHOCTH, YBAXEHHS K MPOIIJIOMY H
HACTOSIIIEMY POCCHHMCKOM MaTE€MaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSM POCCHUMCKUX
MaTEMAaTUKOB U POCCUNCKON MAaT€MaTH4ECKOW IIKOJbI, UCIOJB30BAHNE dTUX JAOCTHKEHUH B JPYIHX
HayKaX, TEXHOJIOTHSX, cpepax SKOHOMUKHY;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:
- OCO3HAaHUE JyXOBHBIX LIEHHOCTEH POCCHMCKOro Hapoaa, c(MOpPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOT0 MMOBEJCHMS, CBA3aHHOTO C IIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKU U
JeSITENIbBHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO Oy1yILIEro;

ACTETUYECKOTO BOCIIUTAHUS:
- JCTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY MAaTeMaTH4YEeCKHMX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aJad, pELIeHUH, pacCyKIACHUH, BOCIPUMMYHUBOCTh K MaTE€MaTUYECKHM acleKTaMm
pa3IMYHbIX BUJOB UCKYCCTBA;

($U3M4IEeCKOTr0 BOCIIUTAHUS:
- c(OpMUPOBAHHOCTh YMEHHS NPUMEHSATH MaTeMaTHYECKHE 3HaHUS B HUHTEpecax 3J0pPOBOTO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIM PEKUM 3aHATUH M OTABIXA, peryjspHas (usnueckas akKTUBHOCTH), (husnueckoe
COBEPUICHCTBOBAHUE IIPH 3aHITHUSIX CIIOPTUBHO-03J0POBUTEIBHON NEATENBHOCTHIO;

TPYJIOBOI'O BOCIIUTAHMUSL:
- TOTOBHOCTh K TpYyAy, OCO3HaHHME IIEHHOCTH TpPYAOJIO0US, HHTEpeC K pa3IuyHbIM chepam
npodecCuoHaNbHOM JEATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMU, yMEHUeE
COBepILIaTh OCO3HAHHBIM BBHIOOP Oyaymiei mpodeccuu M pealn30BBIBATE COOCTBEHHBIE JKU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CHOCOOHOCTH K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPAa30BaHMIO Ha



IPOTSHKCHUM BCEH KM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PCIICHUU IPAKTUYECKUX 3a1ad
MaTeMaTUYECKOI HAIpaBIEHHOCTH;

9KOJIOTMYECKOTO BOCIIMTAHUS:
- c(hopMHUPOBAHHOCTH IKOJOTHUECKOW KYJIbTYpPbI, OHUMAHUE BIMSHUS COLUAIBHO-3KOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHME HPUPOAHOM M COLMAIbHOM Cpenbl, OCO3HAaHHE IJI00AJbHOIO XapakTepa
HKOJIOTHYECKUX MpoOsIeM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMaTHUECKUX 3HAHHUM JJIs PelICHHs 33134
B 00JacTU OKpY’Karolle cpenpl, MJIaHUPOBAHUE IOCTYIKOB U OLIEHKM MX BO3MOXHBIX I1OCIIEACTBUMN
JUISL OKPYKAKOLLEH Cpeibl;

LIEHHOCTH HAay4YHOTO ITO3HAHUS:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHON TPAKTUKH, T[MOHMMAaHUE MaTeMaTHYeCKOH HayKh Kak cdepsl 4YeIoBedecKOn
JEATEIIBHOCTH, 3TAIllOB €€ Pa3sBUTUSA M 3HAYMMOCTH JJI Pa3BUTHs LIMBWIN3ALKH, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTHUYeCKOM KyJIbTypoll Kak CpeACTBOM IIO3HaHMsSI MHpa, T'OTOBHOCTb
OCYILIECTBIIATh IPOEKTHYIO M UCCIIEN0BATENBCKYIO NEATENbHOCTh UHANBHIyaJIbHO U B IPYIIIIE.

MertanpeamMeTHble pe3yJbTaThI

B pesynbraTte u3yueHus MaTeMaTHKH Ha YPOBHE CpPEeHEro oOLiero o0pa3oBaHus y ydamerocs
Oyayr chopMupoBaHBl TO3HABaTEIbHBIE YHUBEpPCAIbHBIC y4deOHBIC JCWCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE YUeOHbIC JeHCTBUS, PETyISTUBHbIC YHUBEpCaAJIbHbIE YdeOHbIE JIeHICTBUS, COBMECTHAs
JIeSATEIbHOCTD.

VY yuamerocs OyayT copMHpOBaHBI clieAyrone 0a3oBble JIOTUUYECKUE JIEHCTBUSA KaK 4acTb
MIO3HABATEJIbHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBUIA:
- BBIABIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEeMaTHYECKUX OOBEKTOB, IMOHSITHUH,
OTHOWICHWA MEXIy THOHATHAMH, (OPMYIHUPOBATH OMNpPENENICHUs] TOHATHUH, YCTAaHABIMBATh
CYLIECTBEHHBI NpPU3HAK KiIacCU(UKALMU, OCHOBAaHMUS JUIsl OOOOLIECHMS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;
- BOCHpUHHUMATh, (opMynupoBaTb M NPeoOpPa3OBBIBATH  CYKICHUSA: YTBEpAMTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,
- BBUBJISITH MaTE€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTHBOpEUMs B (pakTax, AAHHBIX,
HAOJIIOJICHUSAX U YTBEPXKIEHUSX, Ipeajaratb KPUTEpUU JJIs BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;
- JenaThb BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTWKH, JE€IYKTHUBHBIX W HMHIYKTHBHBIX
YMO3aKJII4YE€HNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
- TNPOBOJUTH CAMOCTOSITEJIbHO JOKa3aTelIbCTBAa MaTEeMaTHUYECKUX YTBEPXKACHUU (NIpsiMble U OT
IPOTHBHOTO), BBHICTpaMBaTh apryMEHTAIMI0, IPUBOIUTH MPUMEPHl U KOHTPIPUMEpPHI, 000CHOBBIBAThH
COOCTBEHHBIE CY)KJIEHUS U BBIBOJbI;
- BbIOMpaTh crnocod pemeHus y4dyeOHOM 3agauu (CpaBHHMBAaTh HECKOJIBKO BAapHaHTOB pEIIEHUS,
BbIOMpaTh HanOoJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

VY yuamerocs 6yayT cpopMHUpOBaHbI ClieAyIOIIME 6a30Bble UCCIIENOBATENbCKUE AEUCTBUS Kak
4yacTh [103HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHI:
- MICTI0JIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI MHCTPYMEHT MO3HAHUs, (JOPMYIHPOBATh BOMPOCHI,
¢ukcupyromue mnpoTUBOpEUHe, MpoOJeMy, YCTaHaBIMBaTb MCKOMOE M JlaHHO€, (OpPMHUpOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO IMO3HUIINI0, MHEHUE;
- IPOBOJAMUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBIM HSKCIEPUMEHT, MCCIEIOBAaHUE I10 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTENH MEXIy
00BeKTaMu, SIBJICHUSIMH, TIPOLIECCAMU;
- CaMOCTOSITeNIbHO (OPMYIHPOBaTh OO0OOLIEHUS U BBIBOJABI 10 pe3yibTaTaM IPOBEAEHHOTO
HaAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pEe3yJlbTaTOB, BHIBOJIOB U
0000I1IEHHI;
- IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIABUIATH MPEINOJIOKEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBHUSX.

VYV yuamerocs Oyayr cdhopMupoBaHB YMEHHsS paboTath ¢ HWHPOPMAIMEH Kak dYacTb
MO3HABATEJIbHBIX YHUBEPCAIBHBIX YU€OHBIX JeHCTBUIL:
- BBIABJIATH J1e(pUUUTH MH(OPMALIMHY, TaHHBIX, HEOOXOAUMBIX U OTBETa Ha BOMPOC U JJISl pPELICHUS
3a/1a4i;



- BBIOMpPATh MH(MOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, AHAJIU3UPOBATh, CHCTEMATU3UPOBATh U
UHTEPIPETHPOBATH MHPOPMAITUIO PAa3IMUHBIX BUJOB U ()OPM MPEICTABICHHUS;
- CTPYKTypHUpOBaTh HMH(MOpMAIMIO, MNPEACTaBIATh €€ B pPa3IUYHbIX (opMmax, WILTIOCTPUPOBAThH
rpaduvecKu;
- OLIEHUBATh HAJEKHOCTh MH(OPMAIIUK 110 CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

VY yuyamerocst Oynyr chopMupoBaHbl yMEHHUS OOIIEHHS KaK YacTb KOMMYHUKAaTHBHBIX
YHUBEPCAITbHBIX YU€OHBIX JICHCTBHIA:
- BOCIIPUHUMATH U (POPMYIUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSIMH U HEISMHU OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, JaBaTh
HOSCHEHMSI 110 X0y PELIeHUs 3a7aui, KOMMEHTUPOBATh [10JIy4YeHHbII pe3ysbTar;
- B X0/1e¢ 0OCYXKICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, IPOOIEMBI, perraeMoin
3aJjaud, BBICKA3bIBaTh MWJIEM, HALIEJICHHbIE HA IIOUCK PEIIEHUs, CONOCTABIATh CBOU CYXICHHS C
CYXJIEHUSIMH JPYTrUX YYaCTHUKOB JAHMAajora, OOHApPYXKHBAaTh pa3IMYUe W CXOJCTBO IO3UIMHA, B
KOPPEKTHOH (popme hopMyIHpoBaTh pa3HOIIACUS, CBOU BO3PAXKEHUS;
- IPEACTaBIATh PpPe3yNbTaThbl pEHICHHUS 3aJaud, OKCIEPUMEHTa, MCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4ETOM 3a7ay IPEe3eHTalUl U OCOOEHHOCTEH
ayJIUTOPUHU.

VY yuamerocs OyayT copMHpOBaHBl YMEHHMs CaMOOpPraHM3allUU KaK 4YacTh PEryJsTUBHBIX
YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI:
- COCTaBIATH IUIAH, AJITOPUTM PELICHHs 33/Ja4M, BHIOMpATh CIIOCOO PEICHUs ¢ Y4ETOM HMEIOIIUXCS
pPecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C
yu€TOM HOBOI MH(OpMAIIHUH.

VY yuamerocs OynyT cOpMHpPOBaHbl YMEHMSI CAMOKOHTPOJISI KaK 4YacTb pPEryJsTUBHBIX
YHHUBEPCAJIbHBIX YUE€OHbIX JeHCTBUIL:
- BJIAJCTh HAaBBIKAMU II03HABATENBHOW peQIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX [EHCTBUH H
MBICIIUTENIBHBIX IPOLECCOB, UX Pe3yJbTaToOB, BIAAETh CIIOCO0AMHM CaMONPOBEPKU, CaAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4YeCKON 3a/1auH;
- IPEIBUJICTh TPYTHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUH 33Jjaul, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX OMIMOOK, BBIABICHHBIX
TPYIHOCTEH;
- OLICHHMBATh COOTBETCTBHE pPE3yJbTaTa LENU U YCIOBHUSAM, OOBSCHATH NMPUUYUHBI JTOCTHKEHUS WU
HEJIOCTHKEHUS Pe3yJbTaTOB JEATENIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY HPHOOPETEHHOMY
OTIBITY.

V yuamierocs 6yayT cpopMHUpOBaHbl yMEHUSI COBMECTHOM J€SITEIbHOCTH:
- TIOHMMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBHUIYaJIbHON paOOTHI MPH pelieHUH
y4yeOHBbIX 3a/a4, NpPUHUMATh IeJlb COBMECTHOM JEATeNbHOCTH, IUIAHUPOBAaTh OPTraHU3ALUI0
COBMECTHOHM PalOThI, pacpeeNsiTh BUAbI padoT, JOroBapuBaThCs, 0OOCYKIaTh MPOIECC U PE3yJabTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;
- y4acTBOBaTh B IPYNIOBBIX Gopmax paboTsl (00CykaeHHs, 0OMEH MHEHHMH, «MO3TOBBbIE HITYPMbI» U
UHbIE), BBIOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C IPYTMMH UJIEHAMH
KOMaH/bl, OIEHMBaTh KaueCTBO CBOEr0 BKJIaJa B OOMMH TOPOAYKT 1O  KPUTEPUAM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IIpenmeTrHbie pe3yabTaThl

K konmy 10 kiacca ygamuiicss HAyduTCS:
- CBOOOJTHO OTNEPUPOBAaTh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUHU TP PEIICHUH 3a7ad U MPOBEICHUH
MaTeMaTHYECKUX PacCyKICHUI;
- IPUMEHATH AKCUOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPH PEIICHUN T€OMETPUUYECKUX 3a/1aY;
- KJaccu(pUIMpOBaTh B3aWMHOE pACIONOKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE;
- CBOOOJHO ONEpPUPOBATh MOHSATUSAMH, CBSI3AHHBIMU C YIJIaMU B NPOCTPAHCTBE: MEXAY MPSMBIMH B
IIPOCTPAHCTBE, MEXKY NIPSAMON U MIIOCKOCTBIO;
- CBOOOJTHO OTMEpUPOBATH MOHITHIIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



- CBOOOJHO pAacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (MpU3Ma, MHpaMuia, MPsIMOYTOJIbHBIN
napasuienienunen, Kyo);

- KJ1accu(uIUpPOBaTh MHOTOTPAHHHUKH, BHIOMpPAasi OCHOBAHUS JJIsl KJIaCCU(PUKAIUY;

- cBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMHU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

- BBIMIOJIHATH MapajljieNIbHOE, LIEHTPAIbHOE M OPTOrOHAJIbHOE MPOEKTUPOBaHUE (PUTYp HA IIOCKOCTH,
BBITOJIHATH U300pakeHus1 GUTYp HA TUIOCKOCTH;

- CTPOUTh CEYEHHS] MHOTOIPAaHHUKOB Pa3IMYHBIMU METOJAMHU, BBINOIHITH (BBHIHOCHBIC) ILIOCKHE
YEePTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y;

- BBIUKCIIATH IJIOMAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MHUpaMUa), TEOMETPUUECKHUX Tell C
npuUMeHeHueM GopMyIT;

- CBOOOJHO ONEpUPOBATH MOHATUSMH: CHMMETPHsS B IPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUU QUTYPBI;

- CcBOOOJHO OMNEPUPOBaTH TMOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJAWHATaM B
MIPOCTPAHCTBE;

- BBITOJIHATH JICHCTBHSI HA/l BEKTOPAMH;

- pewmath 3aJa4yd Ha JO0Ka3aTelbCTBO MAaTEeMAaTUYECKUX OTHOIICHUH M HAXOXKJIEHUE I€OMETPHUUYECKHX
BEJIMYMH, MPHUMEHSS W3BECTHBIE METOJbI IMPH PEIICHMH MaTEeMaTWYeCKHX 3a]ad MOBBIIIEHHOTO M
BBICOKOT'O YPOBHSI CIIO)KHOCTH;

- IPUMEHSTD MPOCTEHIINE POrPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
pEIlIeHUU CTEPEOMETPUIECKIX 33/1aY;

- W3BIIEKaTh, MPEOOpPa3OBBIBATE M HMHTEPIPETUPOBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux Gurypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

- IPUMEHSATH TOJTYYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH M aHAIM3HPOBATH PEalbHbIC CUTYaIlUH,
NPUMEHSTh U3y4eHHBIC TMOHATUS B MPOIECCe MOMCKA PEIICHUs MaTeMaTU4ecKu cHOpMyIUpOBAaHHOU
npoOJIeMbl, MOJEIIMPOBATh peajbHbIE CUTYallMH Ha S3bIKE T'€OMETPUH, MCCIIEAOBATh MOCTPOCHHBIC
MOJIeJIM C HCIHOJb30BAaHUEM TIE€OMETPUYECKHX TMOHATUH M TeopeM, ammapara aireOpbl, pemaTh
NPaKTUYECKHE 3a7a9M, CBA3aHHBIC C HAXOXKICHHUEM I'€OMETPUIECKUX BEITUUNH;

- IMETh MIPe/ICTaBICHHsI 00 OCHOBHBIX 3TallaX pa3BUTHUS FEOMETPHH KaK COCTaBHOM YacTu (yHIaMEHTa
pa3BUTHS TEXHOJIOTUM.

K xonimy 11 kiacca ygamuiics HayduTcs:
- CBOOOJTHO OIEPUPOBATH MOHITUSAMH, CBA3aHHBIMU C IMJIMHAPUYECKOM, KOHUYECKON U chepruuecKoi
MOBEPXHOCTSAMHU, OOBSICHITH CIIOCOOBI MTOJIYUEHUS;
- ONEepHpOBaTh MOHATUSAMM, CBS3aHHBIMU C TEJaMHU BpAIICHUS: IMJIMHIPOM, KOHYcOM, chepoil u
1apoM;
- pacro3HaBaTh Teja BpalleHus (LMIMHIpP, KOHYC, cepa U map) U OObSICHATh CHOCOOBI MOYYSHHS
TEJ BpallleHHUS;
- KJTacCU()UIIUPOBATh B3aUMHOE PACIIONIOKEHHE CHEPHI U TIOCKOCTH;
- BBIYMCIATH BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHMKOB W TeJl BpallleHHs, OOBEMBI W IUIOIMIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALLEHUS, TEOMETPUUYECKUX TeJl ¢ MPUMEHEHHEM (OpMYII;
- CBOOOJHO oOmepUpoBaTh TMOHATUSMH, CBSI3aHHBIMM C KOMOWHAIMSIMU Tell BpallleHus u
MHOTOI'PaHHMKOB: MHOTOTPAaHHHUK, BIOHCAHHBIH B cdepy M ONUCaHHBIM OKoyo cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;
- BBIYUCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMU TOBEPXHOCTEN 1 00bEMaMU TOJOOHBIX TEIT;
- 1300paxkaThb U3ydyaeMble (PUTYpPbI, BHIIOJIHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlleHus;
- W3BJEKaTh, HMHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;
- CBOOOJTHO OMepUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;
- BBIIIOJIHATH OIIE€palMM HaJl BEKTOpaMH;
- 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOp/MHAT;
- pelmaTb TeOMETPUYECKUE 3aJayd Ha BBIUMCICHHE YIJIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCJIEHHE PACCTOSHUM OT TOYKM JIO0 IUIOCKOCTH, B 1LIE€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/ia MIPU PELICHUY;



- CBOOOJIHO ONEpUPOBATh MOHATUSIMH, CBSI3aHHBIMM C JBM)KEHHEM B IPOCTPAHCTBE, 3HATH CBOMCTBA
JIBYKCHU;

- BBINOJHATh HM300paKCHHS MHOTOTPAHHUKOM M TENl BpAlleHUs MpHU MapajuleIbHOM IEpeHoce,
LEHTPaJIbHOW CUMMETPHUH, 3€PKAIbHONM CUMMETPUH, IIPU IIOBOPOTE BOKPYT MpPSIMOMN, IpeoOpa3oBaHus
MO00HS;

- CTPOUTHb CEUYEHUS] MHOTOTPaHHMKOB M TEJl BpAlllEHUA: CEUEHUS IWIMHIpa (MapajulesibHO |
HEePIEHINKYIIIPHO OCH), CeUEHUs KOHYyca (MapajuleIbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIINHY),
CEYeHM 111apa;

- UCIOJIb30BaTh METOBI IIOCTPOEHUS CEUEHUI: METOJ CIIEI0B, METOJ BHYTPEHHETO NPOCKTUPOBAHUS,
METO/J] IIEPEHOCA CEKYIEH MIJIOCKOCTH;

- IOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS;

- NPUMEHATh IeoMeTpHuYecKue (akThl JUIsl PEIIEHUs CTEPEOMETPUYECKUX 3a/ad, Mpearoiararoiumx
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCIIOBHSI IPUMEHEHU 3a/IaHbl B SIBHOM M HESIBHOU (hopMme;

- pemaTh 3aJa4d Ha J0KA3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHHH M HAXO0XKIEHUE N€OMETPUUYECKHUX
BEJINYUH;

- IPUMEHATH NPOTrPaAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IPU PEIICHUU
CTEPEOMETPUYECKHX 3a]1a4;

- IPUMEHATH IIOJyUYEHHBIEC 3HAHUS HA IIPAKTUKE: CPAaBHUBATh, AHAJU3UPOBATH U OLICHUBATh PEAJIbHBIC
CUTyallud, IPUMEHATHh W3YYCHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IOUCKA PEIICHMS
MaTeMaTHYecKu Cc(HOpMYyJIUPOBAaHHON IpOOJIEMBbl, MOJEIUPOBAaTh peajbHbIE CUTYAl[MM Ha S3bIKE
T€OMETPHUH, HMCCIIEI0BAaTh IOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHHA M
TEOpeM, amnmapara ajareOppl, pellarh MPaKTHUYECKHE 3a/auyd, CBS3aHHbIE C HaXOXKICHUEM
r€OMETPUYECKHUX BEJINYUH;

- IMETb NPeJICTaBIIeHUs] 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOW 4acTH (pyHJAaMeHTa
pa3BUTHS TEXHOJIOTUM.

3. TemaTnyeckoe NIIAHUPOBAHHE

10 knace
N KosnyecTBo 4acoB Bcero
I /;1 HaumenoBaHue pa3jgenoB H TeM NPOrpaMMbI Beero Konrpoabubie | IlpakTnueckue
padoThl padoThl
1. | BBeneHue B CTEPEOMETPHUIO 23 1
2. | BzaumHOe pacnonokeHre IpsIMbIX B IPOCTPAHCTBE 6 1
3 [TapammenpbHOCT  MPSMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
" [leprieHUKYIAPHOCTh TPSAMBIX H IUIOCKOCTEH B o5
MTPOCTPAHCTBE

5. | Yrael u paccTosHUS 16 1
6. | MHororpaHHHKH 7 1
7. | BekTopsl B mpocTpaHCTBE 12
8. IloBTOpEeHne, 0000IIeHNE U CHCTEMATH3aNNs 3HAHUHT 5 2

OO011ee KOTMYECTBO YacoB 0 pOrpamMme 102 6 0

11 knacc
N KoanyecTBo 4acoB Bcero
u /;1 HaumeHoBaHue pa3esnoB U TeM NPOrpaMMbI Beero Konrponbnsie | IIpakTHueckmue
padoThI padoThI

1. | AnanuTHueckas reoMeTpus 15 1
2 IToBTOpeHMe, 0000IICHNE 1 CUCTEMAaTH3aINs 3HAHUHT 15 1
3. | O0béM MHOrOrpaHHHKA 17 1
4. | Tena BpameHus 24 1
5 [Inomaayn noBepXHOCTH U 00BEMBI KPYTIIBIX TEI 9 1
6 JB1xenus 5 1
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7. | IToBTOpeHME, 0000IICHNE M CUCTEMAaTH3aIHs 3HAHUHT 17 2

OO611ee KOTMYECTBO YacOB MO IpOrpamMme 102 8 0

4. Conep:xkanue ydeOHOro nmpeamera

10 kaace
(102 gaca)

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATUA CTepeoMeTpuH. Touka, MmpsiMas, MI0CKOCTb, MPOCTpaHCTBO. IToHATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3aumHOe pacrnonokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuIeIbHBIE U
cKkpemuBaromyecss npsimele. IIpusHaku ckpemmBaromuxcs NpsMbIX. [lapamienbHOCTE NpAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlIeIbHbIE IPSMbIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX MPAMBIX,
[apauIeJbHOCTh  IPAMOM M IIOCKOCTH. [lapainenbHoe M LEHTPanbHOE IPOEKTUPOBAHHUE,
n3obpaxxenue ¢puryp. OCHOBHBIE CBOMCTBA HapajyIeIbHOrO MPOeKTUpoBaHus. M3o00paxenue Guryp B
[apaJUICIIbHOM IPOEKUHU. YTIbl C COHAIPABICHHBIMHU CTOPOHAMH, YIOJd MEXKIAy IpSAMBIMU B
npocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: NapajuleiabHbIE IUIOCKOCTH, CBOMCTBA IapaliesIbHbIX
wiockocreil. Ilpocreiimme npocTpaHcTBeHHbIE (QUTYpHl HA IUIOCKOCTH: TETpa’p, Mapajuieenune,
IIOCTPOCHUE CEUYECHUH.

[lepneHMKYIAPHOCT HPSAMOW M IUIOCKOCTH: NEPIIEHAMKYJSIPHBIE IPSIMBbIE B NPOCTPAHCTBE,
IpsIMBbIE NIapajuIeIbHbIC U IEPIEHINKYIIAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHINKYIIIPHOCTH IPSIMON 1
IUIOCKOCTH, TE€OpeEMa O MNPSAMOM MEPHEHAUKYISIPHON IUIOCKOCTH. OpTOroHaJlbHOE MPOEKTUPOBAHUE.
[lepnieHaUKYJIAp ¥ HAKIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT HIPSIMOU N0
IUIOCKOCTH, TPOEKUUsi (GUTypsl Ha IUIOCKOCTh. [leprneHAMKYISIpHOCTh TUIOCKOCTEH: MpHU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéxX nmepneHauKyspax.

VYIubl B NPOCTPAHCTBE: YroJl MEXKIY IPSIMOM M IUIOCKOCTBIO, JABYIPAHHBIA YIOJ, JIMHEWHBINA
yroJl JBYrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHssle yriabel. CBOWCTBa IUIOCKHUX YIJIOB
MHororpaHHoro yrija. CBOHCTBa IUIOCKMX M JABYIPAaHHBIX YIJIOB TpEXrpaHHoOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB U1l TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. Ilpusma: n-yroibHas npusMma, mnpsiMas u
HAKJIOHHAas MPHU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsMoyroiabHbIN
napajuleJienunen] U ero cpoicrBa. Kpardaiimime myTd Ha NOBEPXHOCTM MHOTOTrpaHHHKa. Teopema
Oiinepa. [IpoctpanctBeHHast Teopema [Iudaropa. Ilupamuaa: n-yronpHas nupamujaa, nNpaBuUjibHas U
yceuéHHass nupamuabl. ColicTBa pédep M OOKOBBIX I'paHel npaBuibHOW nupamuiabl. [IpaBuibHBIE
MHOTOI'PAHHUKH: ITPaBUJIbHAS IIPU3Ma U MPABWIbHAS MUPAMUIA, IPaBUIIbHAS TPEYTrOJjbHas NUpaMuIa
U NIPaBUJIBHBIN TeTpasap, KyO. [IpencraBieHne o npaBUIIbHBIX MHOTOIPAHHHUKAX: OKTa’JIp, 10JEKadIp
1 UKOCadIp.

Bbluuciienue 371€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans OoxoBoit
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH MPSIMOM HPU3MBI, IUIOIIAb OCHOBAaHUM, TeopeMa O OOKOBOMU
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MMPABUIBHOMN
MApaMUJbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIBbI.

CummeTpusi B NOPOCTPAHCTBE. OJEMEHTBl CHMMETPHUHM IPABHJIBHBIX MHOIOTPaHHUKOB.
CuMMeTpHs B IpaBWIIBHOM MHOTOIPAHHUKE: CUMMETPHS MapajllesIeNuIeja, CAMMETPUS IPaBUIIBHBIX
IIPU3M, CHMMETPHS TPABUIBHON TUPAMUIBI.

BexkTOophI M KOOPAUHATEI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABIECHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JleficTBHsI C BEKTOpaMH: CIIOKEHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOpPOB,
YMHOXEHHE BEKTOpa Ha uucio. CBoicTBa cloeHUs BEKTOpoB. CBOICTBA YMHOKEHHUs BEKTOpa Ha
yucno. Ilonstue xommuianapHsle BeKTOphl. [Ipu3Hak KomIiaHapHOCTH TpEX BeKTOpoB. [IpaBuito
napajuienenunena. lTeopema O pasloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsimoyronbHasi cucreMa KoopAMHAT B mpocTpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MexAy
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KOOpJMHATaMU BEKTOpa M KOOpJUHATAMU TOYEK. YTOJ MEXAy BekTopaMu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

11 kaacc
(102 gaca)

Tena Bpamenus

[lonaTusi: UMIMHAPUYECKas TOBEPXHOCTh, KOHHMYECKash MOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasylouiye moBepxHocTed. Tena BpallleHUs: IMIIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacnonoxenue cdepbl M IIJIOCKOCTH, KacaTeidbHas IJIOCKOCTh K cdepe.
N300pakeHre Ten BpamieHust Ha IUIOCKOCTH. Pa3Béprka munuHapa u KoHyca. CUMMeTpus cdepsl U
nrapa.

O6Bvém. OcHoBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME NPAMOYTOJIBHOTO
napajuiesienumnena u cieacTBus u3 He€. O0bEM NpAMON U HAKIOHHOW MPU3MBI, HUIMH]IPA, THPAMUIbI
u koHyca. O0BEM 11apa 1 IapoBOTO CErMEHTA.

KoMOunammu ten BpalleHus U1 MHOTOTpaHHUKOB. [Ipu3ma, BrimcaHHas B UMJIMHJIP, ONHCAHHAS
okoJio nuiuHapa. Ilepeceuenue cdepol u mapa ¢ miaockoctbio. Kacanue mapa u chepbl MI0CKOCTHIO.
[TonsiTHE MHOTOTpaHHMKA, OTMIMCAHHOTO OKOJIO cephl, cepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAIICHHUS.

[Inomanps MOBEPXHOCTH IMIIMHApPA, KOHyca, miuomanb cdepbl u e€ yacreir. [logobue B
npoctpancTBe. OTHOMIEHNE 00BEMOB, TUIOMIAICH MTOBEpXHOCTEH MOA00HBIX Guryp. [IpeobpazoBanue
nonobusi, romoretus. PerieHue 3agady Ha IJIOCKOCTH C HCIOJB30BAHHEM CTEPEOMETPHUYECKHX
METO/JIOB.

[TocTpoenue ceueHUit MHOTOTPAHHUKOB U T€J BPAIICHUS: CEUYCHUS IMINHIpPA (MapasieNbHO U
MEePIEHANKYIISIPHO OCH), CEYEHUsI KOHYCa (TTapaieIbHOE OCHOBAHUIO M TIPOXOIAIIEE Yepe3 BEPIIUHY),
CEYeHHUS 1Iapa, METOJbI MMOCTPOCHHS CEUYEHHI: METO CIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS,
METO/]I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekroper B mpocrpancTBe. Omepanuu Hajx BeKTOpaMH. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOKeHHs. IIpsMoyrosnbHass cucTeMa KOOpJMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. PasnokeHue BekTopa mo 0Oasucy. KoopauHaTHO-BEKTOpHBI MeTOn HpuU
pEeLIeHUH T€OMETPUUYECKUX 3aay.

JIBHKeHUs B IPOCTPAHCTBE

JiBrxeHust mpoctpaHcTBa. OtoOpaxkeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOmme cBoicTBa
JIBW)KEHUW. Buapl OBWKEHUWI: NapaJUIebHbIA IEPEHOC, LEHTPAIbHAs CHUMMETPHUS, 3€pKajbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpazoBanus nogobus. [psmas u chepa Ditnepa.



KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPH»

10 KJIACC
Ne /it Tema ypoka Ilnanupye Jara
Masi 1aTta MpoBeaACHUSA
1. Beeoenue ¢ cmepeomempuro 23 uaca
1 1 OcHOBHBIE TpaBHia H300paKEHUs] HAa PHCYHKE IUIOCKOCTH,
' " | mapaysIenbHBIX TIPSIMBIX (OTPE3KOB), CEpEaMHBI OTPE3Ka.
IlonaTHst  cTepeoMeTpuu:  TOYKa, MpsMas, IJIOCKOCTb,
2 o | MPOCTPAHCTBO. OcHOBHBIE TIpaBHjia M300paKEHHUsI Ha PHUCYHKE
' IUIOCKOCTH, MapayIeNIbHBIX TMPSIMBIX (OTPE3KOB), CEpEeIUHEI
OTpe3Ka.
3 3 [lonsaTHs: mepecekaromecs IUIOCKOCTH, IEPECEKaroIUecs
npsiMasi ¥ INIOCKOCTh; MOJIYIPOCTPAHCTRO.
4 4 [lonsatua: mepecekaromuecss IUIOCKOCTH, —TEpecEeKaroImuecs
npsiMasi M INIOCKOCTh; MOJIYNPOCTPAaHCTBO. Pemenue 3agau.
5 5 MHoOrorpaHHuku, n300pakeHne MPOCTEUILINX
' MIPOCTPAHCTBEHHBIX (PUTYDP, HECYNIECTBYIOIIUX 0OBEKTOB.
6 6 MHoOrorpaHHuky, n300pakeHne MPOCTEUILINX
' MIPOCTPAHCTBEHHBIX (PUTYp, HECYNIECTBYIONTNX 00HEKTOB
7. 7. | AKCHOMBI CTEPEOMETPHH U MIEPBEIC CIEJCTBUS U3 HUX
8 8 AKCHOMBI CTEpEOMETPHUH U TIEPBBIE CIENCTBUS U3 HUX. Pemenue
' 3a]a4.
AKCHOMBI CTEPEOMETPHH U MEPBbIE CIeACTBUS U3 HUX. Cr1ocoObI
9. 9. | 3amaHms HpSAMBIX U TIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS
HPSAMBIX U IJIOCKOCTEH.
N3o0paxkenne cedeHni mupaMuibl, KOTOPbIE IPOXOAST Yepe3 ux
10. | 10. | p€bpa. M3oOpaxenne mepecedeHrs MOMYyYEHHBIX IIOCKOCTEH.
PackpaimrBanye NOCTPOEHHBIX CEYEHUH pa3HbIMU LIBETAMHU.
Nzobpaxkenne cedeHnid KyOa , KOTOpHIE MPOXOAAT 4epe3 HX
11. | 11. | p€bpa. M3oOpaxkenune mnepecedeHrs MOMYyYEHHBIX IIOCKOCTEH.
PackpainBaHue MOCTPOSHHBIX CEYEHUH Pa3HbIMH [IBETAMHU.
Nzobpaxkenne ceueHUid NPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
12. | 12. | pé6pa. M3oOpakeHrne mnepecedeHrsi MONMYyUYEHHBIX IUIOCKOCTEH.
PackpainBaHue MOCTPOSHHBIX CEYEHUH Pa3HbIMH [IBETAMHU.
W3o0paxkeHnne ceueHWi NMUpamMuibl, Ky0a M NPHU3MBI, KOTOPbIE
13, | 13, | Mpoxonar uepes ux p€opa. MU3o0OpaxkeHue mepeceyeHHs
MOJMYYEHHBIX  IUIOCKOCTeH. PackpamimBaHMe MHOCTPOECHHBIX
CeUeHHH Pa3HbIMHU IIBETAMH.
14, 14. | MeTton ciie1oB AJisi TOCTPOCHIS CEUCHU.
15 | 15. Meton CNEI0B  JUIA  MOCTPOCHHS ceuenuii. CBoiicTBa
NepeceyeHU NPSIMBIX U MIIOCKOCTEH.
16. 16. Meton CJ'IE:,Z[OB I HOCTpOQ?I/IH ceuennii. CBoMCTBa
TepeceyeHnd MPSIMBIX U TIOCKOCTEH.
17. | 17 [locTpoenune cedenuii B nupamuie Mo TpéM ToukaM Ha pEOpax.
Co3zianrie BBIHOCHBIX YEPTEKEN 1 3alIUCh IAaroB MOCTPOESHMSL.
18. | 18, [locTpoenue cedeHunii B mupamuie mo TpéM ToUKaM Ha pEOpax.
Co3znianvie BEIHOCHBIX YePTEXKeH 1 3aliCh MaroB MOCTPOSHHS.
19 | 19, [loctpoenne ceuenuii B kybe mo TpéM TOukaM Ha pEOpax.
Co3zianrie BBIHOCHBIX YEPTEXKEN 1 3alTUCh IAaroB NOCTPOESHMSL.
20 | 20 Iloctpoenne cedyenuii B kyOe mo TpéM Toukam Ha pEOpax.
Co3zianvie BEIHOCHBIX YePTEXKeH 1 3alMCh MaroB MOCTPOSHMS.
21 21 [ToBropenne mnnanumerpun: TeopemMa O HPONOPLMOHAIBHBIX
' " | orpeskax. [lonoOue TpeyroiabHUKOB.
20 | 22 [loBTOpenne mnanuMerpun: Teopema Menenas. PacueTsl B
CEYEeHMSAX Ha BBIHOCHBIX depTekax. VcTopust pa3BuUTHS
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IJIAHUMETPHUHU B CTEPEOMETPHHU
23. | 23. | KonrpoasHas padota "Axcuomsl crepeomeTpun. CeueHus".
2. Bzaumnoe pacnoniodcenue npamvlx 6 npoCmpancmee 6 uacos
BzaumuHoe  pacronmoskeHHMe ~ MpSAMBIX B IPOCTPAHCTBE.
24, 1. | CkpemuBaromuecs mnpsiMble. lIpu3HaKu CKpeHIMBAIOIIMXCS
npsMelx. [lapannenpHble IpsiMble B IPOCTPAHCTBE.
Teopema O CylIECTBOBaHMM M E€AUHCTBEHHOCTH MPAMOMU
o5 2 Napajule]IbHOM JAHHOW IPSMOM, IPOXONSILEH Yepe3 TOUKY
' " | mpocTpaHCTBa M He Jexallell Ha JaHHOM mnpsMoil. Jlemma o
[IEPECCUCHNH NaPaUICIbHBIX MPSIMBIX IJIOCKOCTBIO.
26. 3 ITapannensHOCTh Tpex NpsiMbIX. Teopema 0 TPEX MmapaieTbHbIX
npsMbIX. TeopeMa 0 CKpeIIMBarOIINXCsl NPSMBIX.
[NapannensHOoe  mpoekTupoBaHue.  OCHOBHBIE  CBOMCTBa
27. 4. | mapamenpbHOTO MPOEKTHPOBaHUA. M300paskeHue pasHbIx Guryp
B NapaJIJIeTIbHON MTPOEKIIHH.
28 5 HenTpanpHast npoekuus. YTOoJI ¢ COHANPaBIEHHBIMU CTOPOHAMM.
' " | Yroa Mexny npsIMbIMH.
29 | 6 3amaun Ha JOKa3aTelIbCTBO M HCCIICHOBAaHME, CBSI3aHHBIC C
pacHoI0kKeHHEM PSIMBIX B IPOCTPAHCTRBE.
3. llapannenvrocms npAMbIX U RIOCKOCMEN 6 RPOCMPAHCMEE 8 uacos
[TonsATHA:  DapaUIeNIBHOCTH  NPSMOM M IUIOCKOCTH B
30. 1. | mpoctpanctBe. [Ipu3HaK mapamIeTbHOCTH MPSIMON M TIOCKOCTH.
CBoiicTBa MapajIeIbHOCTH NPSMOM U INIOCKOCTH
l'eomeTpryeckue 3amauM Ha BBIUMCICHHE M JOKa3aTeNbCTBO,
31. 2. | cBsA3aHHBIE C TAPAJUICTBHOCTHIO TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
2 | 3 [TocTpoenue cedeHus, MPOXOAIIETO Yepe3 JaHHYIO MPAMYIO Ha
YEpTEKE U NapajlIeNIbHOro Ipyrou npsMmoi. Pacu€T oTHomeHui
[lapannensHass mpoekUys, NPUMEHEHHE IS IOCTPOCHHS
33. | 4. | ceuenwmii kyOa u mapaimienenumnena. CBoCcTBa mapajuieienureaa
Y TIPU3MBI
34, 5 Hapannenvame IJIOCKOCTH. IIpu3Haku NapajuieIbHOCTH JABYX
IJIOCKOCTEH
Teopema o0 mapamuenbHOCTH W E€AMHCTBEHHOCTH IIJIOCKOCTH,
35. | 6. | mpoxoxasmieii dYepe3 TOYKY, HE TNPHUHAISKAIIYIO JTaHHOH
IJIOCKOCTH U CJHEICTBUSI U3 HEE
CpoiicTBa mapajUIeIbHBIX IUIOCKOCTEH: O MapajuieNIbHOCTH
36. | 7. | mpsAMBIX IEpecevyeHus] Mpu MEPEeceYeHUH ABYX MapauleIbHBIX
IJIOCKOCTEN TPEThEM
CpoiicTBa  mapajuleNbHBIX  IUIOCKOCTEH: 00  OoTpes3kax
37 | g | TAPAIICTBHBIX NPAMBIX, SaKHIOQéHHBEX MEXIY MapajuieIbHBIMU
IJIOCKOCTSIMM; O TIEpeCeUeHUH MPSAMOM ¢ ABYMA MapauieIbHBIMU
TJIOCKOCTSIMH
4. llepneHOuKynapHocms nPAMbIX U RAOCKOCHEN 6 RPOCHMPAHCHIGE
25 uacoes
38. 1. | TTosropenue: Teopema [Iudaropa Ha miockocTu
39. 2. | [loBropeHue: TPUTOHOMETPHS IPSIMOYTOIILHOTO TPEYTOJIbHUKA
40. 3. | CoiicTBa Ky0a 1 IpsIMOYTOJILHOTO Mapajiesenuie1a
i | o2 Brluucnenne AnMH OTPE3KOB B KyOe M MPSIMOYTOJIBHOM
napajuIeJIenune e
42. 5. | llepnieHAMKYISIPHOCTD MPSIMOM M IJIOCKOCTH.
43. 6. | [Ipu3HaK neprneHMKYISIPHOCTH MPSIMOH U IMIIOCKOCTH
TeopemMa O CyIIECTBOBaHMM W E€AMHCTBEHHOCTH MPSIMOMH,
44. | 7. | npoxopsmel yepe3 TOUYKY MPOCTPAHCTBA M MEPIECHIUKYIISPHON
K IIJIOCKOCTH
5. | 8 [lnockocTh W TEpHEHAMKYISIPHBIE WM IpsSMble B
MHOTOIpPaHHUKAX
46. | 9. |TlnockocTH W TEPNEHIUKYJSIPHBIE WM TpsIMBIE B
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MHOTOrpaHHUKaX. Pemienne 3amad.

47. | 10. | INeprneHAMKY/ISp U HAKJIOHHAS.

48. | 11. | ITocTpoeHHue MEPIEHIUKYIIAPA U3 TOUKH Ha MPAMYIO

49. | 12. | Teopema o TpéxX mepreHIUKYIsApax (mpsimMast U oOpaTHasi)

50 | 13 Teopema o Tp€x mnepneHAUKyJsIpax (mpsMas W oOpaTHas).
Pemenne 3agau.

51. | 14. | Yron Mexay CKPEIIUBAIOIIMMHACS TPSIMBIMHI

50 | 15 ITounck MEPIICHAMKY/PHBIX  MPAMBIX c IIOMOILBIO
NepHeHIUKYISIPHBIX INIOCKOCTEH

53. | 16. | OproronangbpHOE MPOSKTHPOBAHHE

54 | 17, IToctpoenue } ceyeHWH  Kyba, TpH3MBI C  TOMOIIBIO
OPTOTOHAJIBHOM MPOEKIINU

55 | 18 [Noctpoenue cvequmVI NPaBUWIBHOW MHPaMUABl C TOMOIIBIO
OpPTOTOHAJIHLHON MPOEKINU

56 | 19, Cummerpuss B IPOCTPAHCTBE OTHOCUTEIBHO  IUIOCKOCTH.
IlmockocTn cuMMeTpUid B MHOTOI'paHHUKAX

57 | 20. [Ipu3Hak TEpHEHANKYIAPHOCTH NPAMONW M TUIOCKOCTH Kak
CJIEJICTBHE CHUMMETPUHU

58 | 21 [IpaBunbpHBIE MHOTOIpaHHUKH. PacuéT paccTosiHUIl OT TOUKHU 10
MJIOCKOCTH

59 | 22 IIpaBunbHBIE MHOTOIpaHHUKH. Pacuér pacCcTOsIHUM OT TOYKHU 10
IJIOCKOCTH

60. | 23. CriocoOsr OMYCTHTD NEPTICHAMKYIAPBI: CHMMETPHS, C/BHI TOUKH
10 MapajIeTbHON IPSIMOI

61. | 24. | CnBur no HemapaJuIeNbHOW NPSIMOH, H3MEHEHUE PAaCCTOSHUM

62. | 25 KOHTponLHVasI pabora "BSaVI’/IMHOG pacrojoXKeHue MpsIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

5. Yenwvt u paccmoanusn 16 uacos
[loBTOpenue: yrom Mexay TMpsAMBIMH Ha  IJIOCKOCTH,

63. 1. | TpuroHoMeTpusi B TPOW3BOJIBHOM TPEYrONBHUKE, Teopema
KOCHHYCOB

64 | 2 [loBTOpeHHe: yrom MeXIy CKPEIIUBAIOIIUMHCSA TPSIMBIMUA B
MIPOCTPAHCTBE

65 | 3 I'eomeTpuyeckre METOABI BBIYUCIICHHUS yTiia MEXIy MPSIMBIMH B
MHOT'OI'PaHHUKAX

66. 4 JByrpanHblii yros. CBONCTBO JMHEHHBIX YIJVIOB JABYI'PaHHOIO
yria

67. 5 ITepnenaukynspHbie IUIOCKOCTH. CsoiicTBa B3aUMHO
NEePIEHIUKYIISIPHBIX INIOCKOCTEH
[Ipu3Hak nepneHIuKyISpHOCTH IJIOCKOCTEH; TeopeMa O NpsIMOi

68. | 6. | mepeceueHMs] OBYX IJIOCKOCTEH MEPIEHANKYISPHBIX TPEThel
IJIOCKOCTH

69 | 7. [IpsMoyronpHBIN Mapajuienenunesn;, Kyo; U3MepeHusi, CBOWCTBa
MIPSIMOYTOJIFHOTO MapaJuIeNienuena

70 | 8 Teopema o JMArOHaTH MPAMOYTOILHOIO MNapajuieNenunesa u
CJIEJICTBHE U3 HEE

71| 9 CrepeoMeTpuuecKkue W TPUKIATHBIE 3aJadd, CBS3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHHUEM TMPSIMBIX ¥ TNIOCKOCTH

72 | 10 [loBTOpeHme:  cKpemuBarolIecss MpsiMble, MapajijieNbHbIe
IUIOCKOCTH B CTAHAAPTHBIX MHOTOTPAaHHUKAX
[lapa mapamnenpHBIX IUIOCKOCTEH HAa  CKPELIMBAIOLIMXCS

73. | 11. | npsMBIX, pPacCTOSTHHE MEXIY CKPEIIMBAOIUMHUCS TPSIMBIMU B
MPOCTHIX CHTYaITUIX

71 | 12 PaccrosiHre OT TOUKHM 10 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IIJIOCKOCTH

5 | 13 Brruncnenne paccrostHui MEY CKPEIIMBAOIMHCS NPSMBIMU
C TIOMOIIBIO NEPIIEHANKYIISIPHON MIIIOCKOCTH

76. | 14. | TpéxrpaHHbId yrojl, HEpaBEHCTBA JUI TPEXIPAHHBIX YIJIOB.
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Teopema Iludaropa, TeopeMbl KOCHHYCOB M CHHYCOB JUIA
TpEXTPAHHOTO yria

77 | 15 DneMeHTHI c(hepruuecKoil TeOMETPUH: T'e0Ie3nYeCKre JIMHUH Ha
3emiie

78. | 16. | KonTponbnas pabota "Yriel U paccTosgHus"

6. Mnozoepannuxu 7 uacoe

79. 1. | Cucremarm3anus 3HaHUN "MHOTOTpaHHHUK U €T0 JIEMEHTHI"

80. 2 [Mupamuna. Buas! nupamua. [paBuisHas nupamuaa

81. | 3. | Ilpmsma. Ilpsimast m HakjoHHast npu3MelL. [IpaBunbHast npuzMa

8 | 4 [Ipsamoii mapannenenunen, NPSAMOYTOJIbHBIN Napavieienumne],
Ky0

83. 5. | Bemykibeie MHOTOTpaHHUKH. Teopema Ditnepa

84. 6 Breinykneie MHOTOrpanHuku. Teopema Oitnepa. IlpaBunbHble n
MOJTYNIPAaBUJIbHBIE MHOTOTPaHHHUKH

85. 7. | KonrpompHas pabora "MHOrorpaHHuku"

7. Bekmopwt 6 npocmpancmee 12 uyacoe

86. 1. | TlonsiTHE BEeKTOpA HA TUIOCKOCTH M B IPOCTPAHCTBE

87. 2. | Cymma BEeKTOpOB

88. 3. | Pa3HOCTh BEKTOPOB

89. | 4. | llpaBuno nmapamienenumnena

90. 5. | YMHOXeHre BEKTOpa Ha YHCIIO

91 | 6 Pa3ﬂ(1)KCHI/IC BEKTOpa Mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIHNX B
OJTHOM MJIOCKOCTH

92. 7. | CkanspHOE Mpon3BeIeHNE

93. 8. | Beruucienue yria Mexay BEKTOpaMH B IIPOCTPAHCTBE

94, 9 [Ipocreitmne 3amaun ¢ BekTopamu. KoopauHaTbl cepenuHb
OTpe3Ka.

95 | 10 [Ipocreiimne 3agaun ¢ BeKTOpamMu. BrluucieHHe UIMHBI
BEKTOpa I10 €ro KOOPAKWHATAM.

9. | 11. IIpocreiimne 3amaun ¢ BekTopamu. PaccrosiHue mMexny AByMst
TOUYKAMH.

97. | 12. | Ilpocretimue 3a/ja4un C BEKTOPaAMH.

8. Iloemopenue, 0606uienue u cucmemamu3ayusa 3HAHUI 5 uacoe

98 1 O6o00mmenne U cucremMaTu3alus 3HaHWH 1o Teme: «B3amMHOe
PAcCIIOJIOKEHHE MPSIMBIX B TIPOCTPAHCTBE.
O6oOmenne W cUCTEMaTH3alusl  3HAHMH 10 TEMe:

99. 2. | «llepieHAUKYIIPHOCTH TIPSIMBIX u TUIOCKOCTEH B
MPOCTPAHCTBEY.

100.| 3. | UroroBas KOHTpOJbHAs padoTa.

101.| 4. | UroroBas KOHTpOJbHAS paboTa.

102.| s OO6o00meHne W cucTeMaTH3anusl 3HaHUH MO Teme: «YTJbl U
paccTosiHusl. MHOIOTpaHHUKW.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPH»

11 KJ1ACC
Ne /it Tema ypoka Ilnanupye Jara
Mas Jartra MpoBeaACHUSA

1. Ananumuueckasn zeomempusn 15 yacos

1 1 [ToBTOpeHHe T'eMm "KoopauHaThl BEKTOpa Ha IUIOCKOCTH U B
MpOoCTpaHCTBe".

2. 2. | IloBropenue TeMbl "CKaasipHOE MIPOU3BEICHUE BEKTOPOB' .

3 3 [ToBTOpeHHe :I:GMI)I "BeruncieHue yriia MEXIy BEKTOpaMU B
MPOCTpaHCTBE".

4 4 HOBTOpCH{/vIe TeMbl "YpaBHEHHE TPSAMOH, TPOXOIAIIEH depe3
JIBE TOYKH'".

5 5 YpaBHEHUE IIJIOCKOCTH, HOPMallb, ypaBHEHHE IUIOCKOCTH B
OTpe3Kax.

6. 6. YpaBHEHHE TIIJIOCKOCTH, HOPMalb, ypaBHEHHE ILIOCKOCTH B
oTpe3kax. PemeHue 3anay.

7. 7. | BekropHOE IpOU3BEICHHUE.

8. 8. | JIuneiiHple HepaBEHCTBA, JMHEHHOE MPOrPaMMHPOBAHHE.

9 9 JluneliHple  HepaBeHCTBa, JIMHEHHOE MPOrpaMMHUpPOBAHHUE.
Pewenue 3anay.

10. | 10. AHaIMTHYECKUE METOJbl pacuéra yria MeEXIy IpSIMBIMH B
MHOTOTPaHHUKAX.

11 | 11 AHaIUTHYECKHEe METOIBI pacyéra yriia MeXIy TUIOCKOCTSIMH B
MHOTOTPaHHUKAX.

12. | 12. | ®opmyna paccTOsIHUSL OT TOYKH JIO IJIOCKOCTH B KOOPIUHATAX.

13. 13. | HaxoxaeHue pacCTOSHUHN OT TOYKH JI0 IJIOCKOCTH B Ky0Oe

14. | 14, Haxo;rc;:[erfe pacCTOSIHMM OT TOYKM JO IUIOCKOCTH B
MIPaBUIIBHOM MHPaMH/IE

15. | 15. | KonTponbHasg padorta "AHanuTryeckas reoMeTpus’"”

2. [logmopenue, 0600uenue u cucmemamu3zayus 3HAHUN 15 uacos

16. 1. | CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOIPaHHHUKH.

17. 2 CeueHuss MHOTOTPaHHUKOB: METOJ] CJIEJIOB.

18, 3 CeueHnss ~ MHOTOTPAHHHKOB: CTAHIAPTHBIE  ILIOCKOCTH,
MEPECEUCHHMS MTPSIMBIX U TUIOCKOCTEH.

19. | 4. | IMapajuienbHbie IPSIMBIC U TUIOCKOCTH: TTAPAJLICIbHBIC CCUCHMS.

20. 5. | IlapannenpHble IPSMBIE U MIIOCKOCTH: PACYET OTHOIICHHIA.

21, 6 [lapamnensHble TpsMBIE W IJIOCKOCTH:  YIJIBI  MEXAY
CKPEIIUBAIOITUMHUCS MTPSIMBIMH.
[leprieHquKyIApHBIE TPSIMbIC U TUIOCKOCTH: CTAHIAPTHBIC Maphl

22. 7. | NEepNEHAUKYISIPHBIX TUIOCKOCTEH W  TPSAMBIX, CHMMETPUHU
MHOTOTPaHHUKOB.

23 8 [leprieHquKyIApHBIE MPSMbIE W IUIOCKOCTH: TEOpeMa O Tpex
MEPIEeHIUKYIPax.

24, 9 [eprieHquKyNIpHBIE TPSIMBIE U TUIOCKOCTH: BBIYUCIICHUS JUTUH B
MHOTOTPaHHUKAX.

25. 10. | Inomaam MHOTOYroJbHUKOB, (POPMYIIBI JIJIs TUIOMIAICH.

2. | 11 [ToBTOpEeHME: IUIOMIAAM MHOTOYTOJBHUKOB, (OPMYJIbI IS
TIomIae, CooOpaXKeHMs MoI00us.

27 | 12 [loBTOpEeHME: TUIOMAAM MHOTOYTOJBLHUKOB, (OPMYIBI IS
TI0MAEeH, COOOpaX)KEHUS TIOTO0WS.

28. 13, Ilnomanu ceyeHUit MHOTOTPAHHUKOB: IUIOLIAJM TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaXKeHsI TO100us

29 | 14 [Tnomany ceyeHWii MHOTOTPAHHUKOB: IDIOMIAIA MTOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpaXKeHUs OI00us

30. | 15. | KonTponbnas pabota "TloBTOpeHHE: MHOTOTPAaHHUKH, CEYCHUS
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| MHOrOrpaHHMKOB"

3. 00vém mMHOZOPAHHUKA 17 uacoes

31. 1. | O6BEM Tema. OObeM MPSMOYTOIEHOTO TTApAJIJICIICTIHIIC A,

3 | 2 3amaun 00 yIBOGHWH Ky0a, O KBaapaType Ky0a; O TPHCEKLUH
yria.

33 3 CrepeoMeTpHUueCKAe  3amadd, CBSA3aHHBIE C  OOBEMOM
IPSIMOYTOJIBHOTO IapaJuIeIenunea.

3 | 4 [lpuknanuple 3amaud, CBA3aHHBIE C BBIYUCICHHEM 00BEMA
IPSIMOYTOJIFHOTO TapaJuieenunea.

35. 5. | O0ObéM npsAMOit IPU3MBL.

3% | 6 CTC?COMCT})I/I‘ICCKI/IG 3a7ayd, CBS3aHHBIC C BBIUUCICHUEM
00BbEMOB MTPSIMOM IPU3MBI.

37. 7. | llpuknasHble 33124, CBsI3aHHBIE C 00BEMOM MIPSIMOM MPU3MBI.

38. 8. Brruucnenue 0"6’béMOB T€I C TIOMOUIBIO ONPENEIEHHOIO
nHTerpana. O6bEM HaKIIOHHOM TTPU3MEL.

39. 9 Brruuncneane o00BEMOB Tel ¢ ITOMOINBIO  ONPEACIEHHOTO
uHTerpana. O0bpEM nUpaMuabl.

420. | 10. dopmyna 00bEMa nupamuabl. OTHOLIEHHE 00BEMOB MTUPAMHU]L C
OOIIMM yTJIOM.

m |1 dopmyna 00bEMa nupamuabl. OTHOLIEHHE 00BEMOB MTUPAMHU]L C
OOIIHMM yTJIOM.

2 | 12 CTepeOMeE‘pI/IquKHe 3a]ayd, CBsA3aHHBIE C  00BEMaMu
HAKJIOHHOM MPU3MBIL.

13 | 13 CrepeoMeTpudeckie  3aJayd, CBsi3aHHBIE ¢  O0BEMaMu
MTUPaAMUJIBL.

1 | 14 [Mpukmagasie 3amaun mo Teme "OOBEMBI Ten'", CBsI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MEI.

45. 15 [Mpuknagusie 3amaun mo teme "OOBEMBI Ten", CBI3aHHBIC C
00bEMOM TPaAMHU/IBI.

46. | 16. | Ilpumenenmne o6EMOB. Brranciaenne paccTOSIHAS O TUIOCKOCTH.

47. | 17. | KonrponsHas pabota "O0bEM MHOTOTpaHHUKA' .

4. Tena spaujenus 24 yaca

48. 1 Hunuaapuyeckas MOBEPXHOCTh, 00pa3yomue HUIHHIPUIECKON
MTOBEPXHOCTH.

49, 2 Hunuuap. [pamoit kpyrooi nunusp. [nomans noBepXxHoCTH
LHMIMHIPA.

50, 3 Konnueckass ~ mOBEpPXHOCTh,  OOpasymoome  KOHHYECKOM
noBepxHocTH. Konyec.

51 | 4 CeueHue KOHyca IUIOCKOCTBIO, TapajUIEIbHOM IUIOCKOCTH
OCHOBaHHUSI.

50, 5 VYceu€nnplii koHyc. M300pakeHue KOHYCOB W yCEUEHHBIX
KOHYCOB.

53. 6. | Ilmomans OOKOBOW MOBEPXHOCTH KOHYCA..

54. 7. | Ilmomans IMOIHOM MOBEPXHOCTH KOHYCA.

55 | 8 CrepeomeTprdeckue 3aJ1a1H Ha 10KA3aTENCTBO U BHIACIICHHE,
MOCTPOCHUEM CEUYCHUI IMIMHJIPA, KOHYCA.

56 | 9 CrepeomMeTpuuecKue 3ala4M Ha JI0KA3aTeNLCTBO U BBIYHCICHIE,
MOCTPOCHHEM CEUEeHHUI LMIMHIPA, KOHYCA.

57. 10. | IpuknagHbie 3a7a49u, CBSI3aHHBIC C LIUIMHPOM.

58. 11. | IlpuxmanHble 3a0a49d, CBI3aHHBIC C IMUTHHIPOM.

59. | 12. | Cdepa u map.

60 | 13 [lepeceuenne cdepsl M mapa C IUIOCKOCTBIO. Bug wu
n300pakeHne mapa.

6L | 14, Kacanue mapa u cdepbl IUIOCKOCTBIO. Bua u n3o0paxeHue
niapa.

62. | 15. | Ypasuenue chepsl. [lnomans chepsl u e€ yacTeil.

63. | 16. | CummeTpus chepsl 1 mapa.
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64 | 17 CrepeoMeTpuiecKue 3a1aud Ha JOKa3aTeNbCTBO, CBSI3aHHBIE CO
chepoit ¥ apoM, MOCTPOCHHUEM UX CEUCHHIA MIIOCKOCTHIO.

65 | 18 CrepeoMeTpudecKue 3aJauyd Ha BBIYHUCICHUE, CBSI3aHHBIE CO
cdepoii ¥ mapoM, MOCTPOCHUEM HX CEYeHHUH IIOCKOCTBIO.

66. | 19. | IIpuxyiagnbie 3aa4u, CBsI3aHHBIE CO c)epoi M IIapOM.

67 | 20. [loBTOpeHME: OKPYXKHOCTh Ha IUIOCKOCTH, BBIYHCICHUS B
OKPY’KHOCTH, CTaHAAPTHBIE IOA00USL.

68. | 21. | Paznuunbie KOMOMHAIIMH TeJl BpAIIEHHsI © MHOTOTPaHHHUKOB.

69. | 22. | 3apaum no Teme "Tena v MOBEPXHOCTHU BpalieHUs".

70. | 23. | 3agauu no teme "Tena v MOBEPXHOCTH BpalieHus".

71. | 24. | KourpoasHas padota "Tea v MOBEpXHOCTH BpalieHus" .

5. ITnowaou nosepxnocmu u 06vEMmbl KPy2iblX me 9 uacos

72. 1. | O6sém nunmHapa. Teopema 06 00BEME TPIMOTO HUIUHIPA.

73. 9 Breruncnenne o00BEMOB Ten ¢ TOMOIIBIO  ONPEICIIEHHOTO
naTerpana. O0BEM KoHycCA.

74. 3. | [nomaau 60KOBOM M MOJHOW MOBEPXHOCTH KOHYCA.

5 | 4 CrepeoMeTpuiecKue 3a/laud, CBSI3aHHBIE C BBIYHCICHUEM
00bEMOB IMIIMHJIPA, KOHYCA.

76. 5 HpI/IKJ'Ia,I[HBIeV 3az'['aqn mo Teme "OOBEMBI W IUIOIIATH
noBepxHocTel Ten'.
OO0BéM mIapa U 1MApoBOro cekropa. Teopema 00 00bEME miapa.

77 | 6 [Mnomane chepol. CTepeomeTpruecKUe 3aladd, CBS3aHHBIE C
BBIYUCIICHHEM 00BEMOB I1apa, MIApOBOI0 CETMEHTA U LIapOBOTO
CEeKTOpa.
[Mpuknagueie 3amaun mo teme "OOBEMBI Ten", CBI3aHHBIC C

78. 7. | oObémMoM mapa W TIOMAARI0 cdepbl. COOTHOMIEHUS MEXIY
TIOMIAISIMA TTIOBEPXHOCTEH M 00bEMaMU OJJOOHBIX TEI.
[TomoOHbIe Tena B mpocTpaHcTBe. VM3MeHeHuMe o0bEMa mpu

79. | 8. | momobum. CrepeoMmeTpuieckne  3aJadyd, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB TEIl U TUIOMAIeH TOBEPXHOCTEH.

80. 9 KOHTpOJ'IBHai'I' pabora "Ilmomamu mOBEPXHOCTH H OOBEMBI
KpYTJIBIX Ten".

6. [eusicenun 5 yacos

81 1 HBwxkenns mnpoctpanctBa. OroOpaxkeHus. J[IBwkeHus u
paBeHcTBO ¢uryp. Obuiue cBoWcTBa IBHKEHHUH.

82, 2 Bunsl [BWKEHMI: NapaJlenbHBIA  IEPEHOC, LeHTpaILHast
CUMMETPHUS, 3epKaJIbHasi CHMMETPHSI, IOBOPOT BOKPYT MPSMOH.

83. 3. | IIpeoOpaszoBanust nogobdus. Ilpsimas u cepa Diinepa.

84. | 4. | I'eomerpuueckue 331a4u Ha IPUMEHEHUE IBHXKECHUSL.

85. 5. | KonrpoabHas padota "J[BrokeHus' .

1. Iloemopenue, 0606uienue u cucmemamu3ayus 3HAHUI 17 uacoe

86. 1 O6o6ma}0meve [IOBTOPEHUE l'IO"TeMei "TTapanienbHOCTh MPSIMBIX
U IJIOCKOCTEH B ITpOCTpaHcTBe .

87, 2 O6o61ua}0111ee" MOBTOpeHHE 10  Teme: "BekTopel B
nmpocTpancTse'.

88, 3 O6o6ma}0mee" MOBTOPEHHE TI0  TeMe: "Bektopel B
npoctpancTse'.

89, 4 O6o6ma}omf:le MMOBTOPEHUE 0 TeMe: ''YTOJI MEXIy MpsSMON u
TUIOCKOCTHIO".

90. 5 O6o6ma}0mei MOBTOPEHHE 10 TeMme. "YTod  Mexay
IJIOCKOCTSIMH" .

91. 6. Oo6o0rmmaroriee  TOBTOPEHUE Fo teme: "Ilnomans OGoKOBOI
MOBEPXHOCTH MHOTOTpaHHUKA".

9. 7 Ob6o01maroree MOBTOPEHUE ”HO teme:  "llmomaap momHOU
MOBEPXHOCTH MHOT'OIpaHHHUKaA".

93. | 8. | O6obmaromee moBropeHue no Teme: "OO0beM MHOTOTpaHHUKA .

94. | 9. | O6obmaromiee moBropeHue no reme: "O0beM MHOTOTpaHHUKA .
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O6o0mmaroniee moproperne no teme: "Ilnomann MoOBEpXHOCTH

95. | 10. a
KPYTIIBIX Ten".

9% | 11 O6o61ua}01ue:'e moBTOpeHne 1o Teme: "lIlmomanu moBEepXHOCTH
KpYTJIBIX Ten".

97 | 12. OO6o0Imaronee MOBTOPCHUE TIOHATHH M METOJOB  Kypca
reometpun 10—11 xmaccoB, cucreMaTr3anys 3HAHUH.

98. | 13. | HroroBas KOHTpOJbHAs padoTa.

99. | 14. | UroroBas KOHTpoOJIbHAs paboTa.

100.| 15. AHaJ'II/B“ omnOok, gonymeHHbIXx B KP. Pemenne ananmorudHbix
3aJJaHHH.
Hctopuss pa3BUTHS CTEPEOMETPUU KaKk HAyKH W e€ poib B

101.| 16. | pa3BUTUM COBPEMEHHBIX HHXCHEPHBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHH.
Hctopuss pa3BUTHS CTEPEOMETPUU KaK HAyKH W e€ poib B

102.| 17. | pa3BUTUH COBPEMEHHBIX HHXXCHEPHBIX H KOMIIBIOTEPHBIX

TEXHOJIOTHH.
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