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PABOYAS ITIPOI'PAMMA
yueOHOro npeamera

«I'eomeTpus»
npeaMeTHas o6iacTb «MaTemaTuka 1 HHGOPMATHKaY

(yriyOJieHHbIH YPOBEHb)
(cpeanee obuee oopazosanue; 10 — 11 kiacchl)

Cpok peanusaiuu paboueit mporpammsi: 2 roja

PaGouyasi porpaMma pa3paboTaHa Ha OCHOBe (e/iepalbHOH paboueii IporpamMMbl Cpe/IHEro 00LIero
obpazosanus «Maremaruka» (s 10 — 11 kmaccos o6pa3oBaTe/IbHBIX OpraHU3aLuii)



Crpykrypa pado4eil nporpamMmMbl

1. Copnepxxanue yueOHOTO npeameTa
2. Tlnanupyembie pe3ylbTaThl OCBOCHUS yU€OHOTO MpeIMeTa

3. Temarnyeckoe IUIaHUPOBAHHE C YKa3aHUEM KOJIMYECTBA aKaJAEMUYECKHX YacOB, OTBOJMMBIX Ha OCBOCHHE KaXJ0H TeMbl y4yeOHOro mpeamera, H
BO3MOYKHOCTh HCIOJIB30BAHUS MO ATOH TEME SJEKTPOHHBIX (LU(PPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SBISIOMIMXCS y4eOHO-METOIUYECKUMHU MaTepualaMu
(MynbTUMEIUIHBIE TPOTPAMMBI, JJIEKTPOHHBbIC YYEOHHUKHM M 33JaYHHMKH, JSJIEKTPOHHBIC OMONMOTEKH, BUPTyaJbHBIC JIAOOPATOPUHU, HWTPOBBIE IPOTPAMMBI,
KOJIJIEKIIMM [M(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIb3YEMbIMH /Il OOYyYEHMsI M BOCIIUTaHMS PA3IMUYHBIX I'PYII 0Jb30BaTEIeH, NMPEICTaBICHHBIMU B

AJIEKTPOHHOM (IIU(PPOBOM) BHIEC W peaTU3yOIUMH augakTHueckue Bo3moxkHocTH WKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00
o0pa3zoBaHHH



1. Copep:xkanue y4eOHOro npeamera

- ®OenepanbHBId TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT CpeaHero odmiero oOpa3oBanusi, yTrBepxkaAEHHBINA [Iprkasom MunucrepcTBa 00pa3zoBaHUS U
Hayku P® ot 17.05.12 Ne 413 «O06 yrBepxkaeHuu ¢eaeparbHOro rocyAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApTa CPEIHEro oOIero oOpa3oBaHUs»
(3apeructpupoBan MuntoctoM P® 7 utons 2012 1., peructpanmoHubiii Homep 24480)

- [Ipuxaz Munnpocsemenus Poccun ot 12.08.2022 Ne 732 «O BHeceHHHM M3MEHEHUH B (efepalbHbIN TOCYAapCTBEHHBIM 00pa30BaTEIbHbIN CTAaHAAPT CPEAHETO
oOmero oopazoBanus» (3apeructpupoBad MuHtoctoM PO 12 centsaops 2022 r., peructpannoHHbiii Homep 70034)

- OenepanbHas 00pazoBaTebHas IPOrpaMMa cpeiHero oomiero oopasosanus, yreepxkaennas 18.05.2023 r. Ne 371

- OcHoBHas1 0Opa3oBaTeNibHas MporpaMma OCHOBHOTo obmiero oopazosanust MAOY COLI Ne 22, npunsitas pemennem [leqarornueckoro coera, mpoTokoi Ne 1
ot 29.08.2023 r.; yrBepxaeHHas mpukazom Ne 190 ot 29.08.2023 1.

- OepepanbHas pabodvasi mporpamMma CpeHero o01ero oopasoBanus npeamera «MaremaTuka

ITosicHuTEIbLHAA 3amuCcKa

OO0mas xapakTepuCTHKA y4eOHOI0 peAMeTa «MaTeMaTHKA»

[TpumepHnas pabouas nmporpamma o yuyeOHoMy npenmery «MaTteMaThkay yriyOon€HHOro ypoBHs ais oOyuatommxcst 10—11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYJAapCTBEHHOIO 00pa30BaTeNbHOTO CTaHJIapTa CpegHero oOIiiero ooOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUA,
IpEeIbABISEMBIX K MaTEMaTHUECKOMY 00pa30BaHUIO, U TPAAULIMNA poccuiickoro oOpazoBanus. Peanuzanus nporpamMmsl 00ecieunBaeT OBJIaICHUE KIHOYEBBIMU
KOMIETEHIMSIMH, COCTAaBJISIIOIIMMHM OCHOBY JIJIi CaMOpAa3BUTUS U HENPEPHIBHOTO OOpa30BaHMsI, ILEIOCTHOCTh OOIIEKYJIbTYpHOIO, JIMYHOCTHOTO U
MO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH 00yYarOIIMXCS.

B paboueii nporpamme yuteHsl ujien u nojoxxeHus «KoHuenuuu pa3BuTis MaremMatudeckoro oopasosanus B Poccuiickoit @enepanumn». B coorBeTcTBHN €
Ha3BaHUEM KOHIIENIIMM MaTeMaTh4yeckoe oOpa3oBaHHE OJKHO, B YAaCTHOCTH, pellaTh 3agady obOecreueHus HeoOXOMMOTO CTpPaHE YHCIa BbITYCKHUKOB,
MaTeMaTHYecKasi MOJArOTOBKa KOTOPBIX JOCTAaTOYHA JUIS MPOJOJIKEHUs 0Opa3oBaHUs IO Pa3IMYHBIM HANpaBJICHUSM, BKIIOYas MperojaBaHUE MaTeMaTHKH,
MaTeMaTHYeCKue HMCCIeqoBaHus, paboTy B chepe MH(POPMAIMOHHBIX TEXHOJIOTHH W Jp., @ Takke oOecreueHus s KaXJI0Tro 0Oydarollerocsi BO3MOKHOCTH



JOCTIDKEHHSI MaTeMaTUYeCKON MOJITOTOBKH B COOTBETCTBHM C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajaa4 HaueneHa [lpumepnas pabGouas
nporpamma yriryOnEéHHOTO ypOBHSI.

B snoxy uudpoBoii Tpanchopmariiu Beex chep 4eI0BeUECKOM 1eATEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 03 XOpoIei
MaTEMaTHUYECKON MOArOTOBKU. JTO 00YCIIOBJIEHO TEM, YTO B HAIIM JHU PACTET YUCIIO CIIELIMATIBLHOCTEHN, CBSI3aHHBIX C HETIOCPECTBEHHBIM IPUMEHEHUEM
MaTeMaTHKU: U B cepe IKOHOMUKH, U B OU3HECe, U B TEXHOJIOTHYECKUX 00JIacTsAX, U 1aXe B T'yMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr oOydaromuxcs, 1is
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM IPeAMETOM, GyHAAMEHTOM 00pa30BaHus, CyLIECTBEHHO pacuupsieTcs. B Hero BXoaaT He ToIbKO o0yyaromuecs,
IUTAHUPYIOIIKE 3aHUMAThCSI TBOPUYECKON M UCCIIE0BATENIbCKOM paboTol B 0071acTH MaTeMaTUKH, UHPOPMATUKH, (PU3UKU, SKOHOMUKHU U B IPYTrUX 001aCTAX, HO U
T€, KOMy MaTeMaTHKa Hy KHa JJIsl KCII0JIb30BaHMsI B IPOECCUsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknagHas 3HAYUMOCTh MAaTEMaTHKH O0YCJIOBJICHA TE€M, 4TO €€ MPEeAMETOM SBIAIOTCSA (pyHIaMEHTaIbHbIE CTPYKTYPhI HAIIEro MUpa: MPOCTPAHCTBEHHBIE
(OpMBI U KOJIMYECTBEHHBIE OTHOLICHHUS, ()YHKIIMOHATILHBIC 3aBUCHMOCTH M KAaTETOPUU HEOTIPEEIEHHOCTH, OT MPOCTEHIIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM
OIIBITE, J0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTUSl HAYYHBIX UM TEXHOJIOTMYECKUX HAEH. be3 KOHKpEeTHBIX MaTreMaTH4eCKHX 3HAHUM 3aTPyIHEHO
[IOHMMAaHHUE MPUHIUIIOB YCTPOWCTBA M UCIOJIb30BAaHUSI COBPEMEHHON TEXHHUKH, BOCHPUATHE U MHTEpPIpPETalus pa3HOOOpa3HON COIUAIbHON, IKOHOMUYECKOM,
NOJUTUYECKON HH(pOopMalMU, ManodpPeKTUBHA NTOBCETHEBHASI IIPAKTUYECKas JIesTebHOCTh. Bo MHOrNX cepax mpodeccuoHanbHON AeSATEIbHOCTH TPEOYOTCS
YMEHUS BBINOJHATh Pacu€Thl, COCTABIIATh aITOPUTMBbI, IPUMEHATh KOIM4eCTBO NMPOBEPOUYHBIX pabOT (TEMAaTHUECKUI U UTOTOBBIM KOHTPOJIb Ka4eCTBA YCBOCHMS
y4eOHOro MaTepuala) U UX TUI (CaMOCTOSITENIbHbIE M KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCSA HA YCMOTPEHHUE YUUTEIIS.

Taxoke yuuTenb BIpaBe yBEJIUYUTh UM YMEHBIIUTh YUCIO y4eOHBIX YacoB, OTBEAEHHBIX B [IpumepHOii paboueil mporpamMme Ha 000011eHIE, TOBTOPEHUE,
CHCTEMaTHU3alNIO 3HaHUI 00yJarommxcs. ENMHCTBEHHBIM, HO TPUHIUITHAIBHO BaXKHBIM KPUTEPUEM SIBIISICTCS IOCTHKEHUE PE3yJIbTaTOB O0yUeHHs, YKa3aHHBIX B
HacToALIeH mporpaMMe. popMyJbl, IPOBOJUTH FEOMETPUUECKHE U3MEPEHHUS U TIOCTPOEHUS, YUTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MPEACTABIATH HHPOP-
MaIuIo B BUJE TaOIHIL, AMarpaMM U rpauKoB, IOHUMATh BEPOSITHOCTHBIN XapakTep CydalHbIX COOBITHI.

OAHOBpPEMEHHO C paclIUpeHHEeM c(ep MPUMEHEHHs] MaTeMAaTUKH B COBPEMEHHOM o0IiecTBe BCE€ Oosiee Ba)KHBIM CTAaHOBUTCS MaTE€MaTUYECKUH CTHIIb
MBIIUICHHUS], IPOSBIIAIOIIMICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce U3ydeHns MaTeMaTUKHU B apCeHall MPUEMOB U METOOB MBIILICHUS YEII0OBEKA
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKLUUS W JeIyKIHs, 000OLIeHHe W KOHKpEeTH3allus, aHallu3 U CUHTE3, KJIacCUpUKalMsg M CHCTeMaTU3alus,
abctparupoBanue M aHanorug. OObeKThl MaTEMATHYECKUX YMO3AKIIOUEHHUH, PaBUiIa UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHYECKUX ITOCTPOEHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMeHHUs (POPMYIUPOBaTh, 000CHOBBIBATH M JOKAa3bIBATh CY)KJIEHH, TEM CaMbIM (DOPMUPYIOT JIOTHUECKUN CTUIIb MbIIIIeHUs. Benymas
POJIb NPUHAUIEKUT MaTeMaTHKe B (POPMUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBILIUIEHUS] M BOCIUTAHUN YMEHUI AeHCTBOBATH O 3aJaHHBIM aJrOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE UM KOHCTPYHMPOBAaTh HOBBIE. B mpoliecce pemieHus 3ajady — OCHOBBI JJISi OpraHu3alud Y4eOHOH NesATeNbHOCTH Ha ypoKax
MaTE€MaTHKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAS CTOPOHBI MBIIIICHUS.

OOyuenne maTemaTuke TAET BO3MOXKHOCTh pa3BUBaTh Yy YYallUXCSl TOYHYIO, PAllMOHAJIBHYIO W MHGOPMATHUBHYIO pedb, YMEHHE OTOMparh Haubosee
MOJIXOJIALINE SI3BIKOBBIE, CHMBOJIMUYECKHE, TpaduyecKue CpeacTBa Il BHIPAKEHUS CY>KICHHUM U HArJITHOTO UX MPEACTaBICHUS.



Heo0XxoauMbpIM KOMITIOHEHTOM 0OIIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISIETCSA OOIee 3HAKOMCTBO C METOJAaMHU MO3HAHHUSA TECHOM KOHTAaKTE U
B3aumojeiicteun .Kpome 3toro, ux oObEAMHSET JIOTHYECKAs] COCTABJIAIOIIAsA, TPAJAULIMOHHO MPUCYLIas MaTEMAaTUKE M IPOHU3BIBAIOLIAS BCE MAaTEMAaTUYECKUE
Kypcel U cozaepkarenbHbie uHuu .ChopmynupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM CTaHAAPTE CPEAHEro oOIIero oO0pa3oBaHUS
TpeOOBaHHE «yMEHHE OINEPUPOBATH MOHATHSAMH: OIpEJeIeHHe, aKCHOMa, TeopeMa, CJEICTBUE, CBOWCTBO, MPHU3HAK, JI0OKA3aTENbCTBO, PABHOCHIIbHBIC
(GbopMyIMpOBKH; yMEHHE (DOPMYIMPOBAaThH OOpaTHOE W NPOTHUBONOJIOXKHOE YTBEPXKICHHE, NMPUBOJUTH IPUMEPbl U KOHTPIPUMEpPHI, HUCIOIB30BATH METOJ
MaTEeMaTUYECKON MHIYKLUU; IPOBOIUTH 10KA3aTEIbHbIE PACCYKICHUS IIPU PEIICHUM 3a/1a4, OLICHUBAThH JIOTMYECKYI0 IIPABHIIBHOCTh PACCYXKIECHUN» OTHOCUTCS
KO BCEM KypcaMm, a pOpMHPOBAHUE JIOTHYECKUX YMEHUH pacnpeaessieTcs o BceM rojaMm o0yueHusl Ha ypoBHE CpeiHEro oouiero oopa3oBaHusl.

MecT0 y4eOHOIr0 npeaMeTa «<MaTeMaTUKa» B y4eOHOM IJIaHe

B cootBercTBUE ¢ DenepanabHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CPEIHEro 00IIero o0pa3oBaHMs MaTeMaTHKA SBIISIETCS 00s13aTEIIbHBIM
IIpeIMETOM Ha JaHHOM ypoBHe oOpazoBanus. Hactosmeit [Ipumepnoit paboueil mporpammoii mpeycMaTpuBaeTcsl u3yuyeHue yueoHoro npeamera «MatemaTuka
B paMKax TpEX yuyeOHbBIX KypcoB: «Anredpa u Hauajga MaTeMaTH4YECKOro aHainu3ay, «I'eomerpus», «BeposTHOCTD U cTatucTuka». opMupoBaHue JOrHYECKUX
YMEHHM OCYILIECTBIISIETCA HAa IPOTSKEHUH BCEX JIET 00yUYEHHs B CTapIlIel IIKOJIE, a 3JIEMEHTHI JIOTUKH BKJIFOYAIOTCSI B CO/IEP KAHNUE BCEX HA3BAaHHBIX BbIILIE
KYpPCOB.

B yueGHOoM miaHe Ha u3ydyeHue maremaTuku B 10—11 kiaccax Ha yriayOnE€HHOM ypOBHE OTBOAMTCS 8 y4eOHBIX 4acOB B HEJNENIO B TEUEHUE KaXKJOro roja
oOyueHusi, Bcero 544 yueGHBIX 4acoB

Pabouyas nporpamMmma yue0HOro Kypca «reoMeTpus»

Hean nzyvyenust yaeGHOro Kypca

['eometpus siBnsieTcs OHUM W3 0a30BBIX KYpPCOB Ha YpPOBHE CpeIHEro o0imiero oOpa3oBaHHs, TaK Kak OOECIEeYMBaeT BO3MOXKHOCTh W3Y4YEHUS JUCIUILUIMH
€CTECTBEHHOHAyYHOW HaIlpaBJIEHHOCTH U MPEAMETOB TyMaHUTapHOTro HUKIa. [[ocKkonbKy JOornueckoe MpllieHue, popMupyemMoe Ipu U3y4eHUH 00y4JaroIMMUCs
MOHSATUHHBIX OCHOB T€OMETPHUH, MIPU JOKA3ATEIbCTBE TEOPEM M MOCTPOEHUH LIENIOYKH JIOTUYECKUX YTBEPKICHUM MPH PEIIEHUH T€OMETPUUYECKHX 3a7a4, YMEHUE
BBIIBUTATh U ONPOBEPraTh TMIOTE3bI HETIOCPEICTBEHHO UCIIONB3YIOTCS MIPH PEIICHUH 33]]a4 €CTECTBEHHOHAYUYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJE€HHOM ypOBHE — pa3BUTHE WHAMBUIYAIBHBIX CHOCOOHOCTEH OOydYarOmIMXCsl TpH
M3YYEHUH TEOMETPHH, KaK COCTaBJISIONIeH MpeaMeTHON oOnactu «Marematuka W uH(pOpMaThka» depe3 obOecredeHHe BO3MOXKHOCTU MPHOOpETEHUs u
UCIOJIb30BaHUs Oosiee TIIyOOKMX T€OMETPUYECKUX 3HAHUW M AEMCTBUM, CieIM(PUUHBIX F€OMETPUHU, U HEOOXOAMMBIX AJIS YCHEIIHOro MpodeccroHalbHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJTb30BAaHUEM MATEMAaTHKH.

[IpropuTeTHBIMH 33/1a4aMH Kypca F€OMETpUH Ha yriyOJIEHHOM ypOBHE, paCIIUPSIONIMMHI U YCHIIMBAIOIIMMU Kypc 6a30BOr0 YPOBHS, SBISIOTCS:

paciivpeHue MpeacTaBIeHUs] O TEOMETPUH KaK YaCTH MHPOBOU KYJIbTYPhl M (POPMUPOBAHNE OCO3HAHUS B3AUMOCBSI3H T€OMETPHH C OKPYKAIOIIMM MUPOM;
(dhopMHUpOBaHKE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax KaK O BAXKHEHIIIMX MaTeMaTUUECKUX MOJIEIISIX, TTO3BOJISIONINX OMMCHIBATh U U3y4YaTh Pa3HbBIC
SIBJICHUS] OKPYKAIOILETr0 MUPa; 3HAHUE OHATUIHOTrO anmnapara o pazzaeny «CTepeoMeTpus» MIKOJIbHOTO Kypca Fr€eOMETPUH;



(bopMHpoOBaHKE YMEHMS BJIaIeTh OCHOBHBIMU HOHATHSIMU O MPOCTPAHCTBEHHBIX (DUT'ypax U MX OCHOBHBIMU CBOWCTBAaMHU; 3HaHUE TeopeM, (PopMyI U yMEHHE UX
MPUMEHSTh; YMEHUS JT0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI PELICHHUs 3a/1ay;

(dbopMHpoBaHKE YMEHMSI paclio3HaBaTh Ha YEPTEXKax, MOJIENIAX U B PealbHOM MUPE MHOIOI'PAaHHUKH U TeJla BPALEHUs; KOHCTPYUPOBATh F€OMETPUYECKHE
MOJIETH;

(bopMHpOBaHKE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOT0 ITOCTPOEHHSI MaTEMAaTHYECKUX TeOpuil; popMUpOBaHUE TOHUMAHUS POJIM AKCUOMAaTUKU IIPU
IIPOBEACHUU PACCYKICHU;

(dbopMHpOBaHKE YMEHMSI BIIaIeTh METOJIaMH JJOKA3aTeIbCTB U AJITOPUTMOB PEILEHHs]; YMEHUS UX IPUMEHSATh, IPOBOJUTH JOKa3aTeIbHbIE PACCYKICHUS B X0O/1€
peILIeHHsI CTePEOMETPUYECKHX 33/1a4 U 33J1au C MIPAKTHUECKUM CcoziepkaHreM; (POpMUPOBAHHE NPEACTABICHUS 0 HEOOXO0AUMOCTH JI0KA3aTeNILCTB MPH 000CHOBA-
HUU MaTEMATUYECKUX YTBEPKIACHUI U POJIM AKCUOMATUKH B ITPOBEIECHUU IE€IYKTUBHBIX PACCyKICHU;

Pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX COCOOHOCTEH 00yJarOINXCsl, TO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKIX YMEHHIH,
KPUTUYHOCTH MBILUICHUS, HHTEpECAa K N3yUYEHUIO T€OMETPUN;

dbopmupoBanre GyHKINOHATHHON IPAMOTHOCTH, PEIIEBAHTHON IT'€OMETPUH: YMEHHS PACIIO3HABATH MPOSBICHUS TEOMETPUUYECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJIbHBIX )KU3HEHHBIX CUTYALMSIX U IIPU U3YUYEHHUH JPYTUX Y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJIETIMPOBAHUS PEATIbHBIX CUTYALUH, NCCIEIOBaHUS IOCTPOEHHBIX MOJIENIEH, HHTEPIIPETALMU IOJTYyYEHHBIX PE3YJIbTaTOB.

OcHoBHBIE coiepxaTe/ibHbIe TUHUU Kypca «l'eomerpun» B 10—11 knaccax:

«[IpsiMbIe 1 TJIIOCKOCTH B MPOCTPAHCTBEY, «MHOTOrpaHHUKNY, «Tena BpameHus», «BeKTopbl 1 KOOPAWHATHI B IPOCTPAHCTBEY, «/{BMXKEHUS B IPOCTPAHCTBEY.
CohopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM OOpPa30BaTEIbHOM CTaHAApPTE CpelHero oOlIiiero oOpa3oBaHus TpeOOBaHUE «yMETb ONEPUPOBAThH
MOHATUSIMUY, PEJIEBAHTHBIX T€OMETPUU Ha YIriyOoJ€HHOM ypoBHE 00yueHus B 10—11 kitaccax, OTHOCUTCSI KO BCEM COJEPKATENIbHBIM JIMHUAM Y4eOHOro Kypca, a
(dopMHpOBaHUE JIOTHYECKUX YMEHUHN pacnpeaessieTcs He TOJIBKO 110 COAEpKaTeNbHbIM JIMHUAM, HO U 110 TO1aM O0yYeHHSI.

Copnep:xanue o0pa3zoBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yabTaTaM ocBoeHus [IpumepHoit paboyeil mporpaMMsbl, pacnpeaenéHHbIM [0 rojjaM o0y4yeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPHHLIUIHAILHBIM BOIIpOCaM 00ydarolirecs o0paliaaich HEOJHOKPATHO.

DTO MO3BOJISIET OPraHW30BaTh OBJIAJCHUE TEOMETPUUYECKMMHU IOHSATUSMU WU HaBbIKAMH IIOCIIEOBATEIBHO M IMOCTYHATENIbHO, C COOJIOJEHUEM MpPHUHIMIIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHHUS BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUUECKUX MPEICTaBIECHUN 00ydaromuxcs, pacmpsis U yriryomsst e€, o0pa3ys MpovHbIe
MHO>KECTBEHHBIE CBSI3U. I03BOJISIET:

— co03/1aTh ycinoBus i nudgepeHnanun o0ydeHus, MOCTPOCHHUS HHAMBUIYAJIbHBIX O00pa3oBaTelIbHBIX MpPOrpamMM; OOeCHeuuTh YIiayOJE€HHOE H3ydeHHe
T€OMETPHUHU KaK COCTABJISIONIEH yueOHOro mpeamera «MaTeMaTukay;

— MOATOTOBUTH 00YYAIOIIMUXCS K MPOJOJKEHUIO U3yUEHHUSI MaTeMaTHKHU ¢ Y4€TOM BblOOpa Oyayuieil npodeccrun, odecneunBasi IpeeMCTBEHHOCTh MEX/1y OOIIUM
U poecCHOHATBHBIM 00pa30BaHUEM.

MecTto yueOHOr0o Kypca B y4eOHOM IJIaHe

B y4yeOHOM miane Ha u3ydeHue yriayosu€HHoro kypca reomerpun B 10—11 kitaccax oTBoAuTCs He MeHee 3 yyeOHBIX YacoB B HEJIENI0 B TEUEHUE KaXI0T0 roja

oOydeHus1, BCero 3a JiBa roja ooyueHus — He MeHee 204 ydeOHBIX JacoB.
KomnneKcHble yncna. Anre6pamquKaﬂ N TPUTOHOMETPUYECKanA ¢OprI 3annCcn KOMNNEeKCHOro 4yncna. ApMd)MeTVI‘-IeCKMe onepaynn ¢ KOMNJeKCHbIMU YHNUCNaMMN. l/I306pa>KeHv1e KOMNNEKCHbIX

yncen Ha KoopAMHaTHoW nnockoctn. Popmyna Myaspa. KOpHU N-0i cTeneHM U3 KOMMAEKCHOro Yncaa. MpumeHeHne KOMNAEKCHbIX YMcen Ana peweHna Gusmyeckmnx U reomeTpmyeckmx 3agad.
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Conep:xkanue yueoHoro kypca «I'eomerpus» (1o roxam odyveHmusi)

10 xaacc

Ilpambie u niockocmu 6 nPOCMpancmee

OcHOBHBIE TOHSTUSI CcTepeoMeTpuu. Toduka, mpsiMas, IUJIOCKOCTh, MpOCTpaHCTBO. [loHsATHE 00 aKCMOMAaTUYECKOM IOCTPOCHHHM CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMHoe pacrnosnoskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, MapauiesibHble U CKpelIMBatonIecs npsambie. [Ipu3Haku CKpemMUBaIOUUXCs MPSIMbIX.
[TapanensHOCTh MPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE: MapajuIeIbHBIC TPSIMbIE B IPOCTPAHCTBE; MAaPaUICIbHOCTh TPEX MPIMBIX; MapajlIeIbHOCTD MPSMOKN H
wiockocTH. [lapannenbHoe U eHTpaIbHOE TPOSKTUPOBaHKE, H300paxeHue Guryp. OCHOBHBIC CBOMCTBA MapaUIeILHOTO MPOCKTHpOoBaHus. M300paxenue Guryp
B IMapajuIeIbHON TPOCKIMU. YTIbI C COHAINPaBJICHHBIMH CTOPOHAMH; YroJl MEXIy NMPSMBIMH B MPOCTpaHCTBE. [lapaiienbHOCTh IJIOCKOCTEH: MapayljiebHbIC
IJIOCKOCTH; CBOMCTBA MapauIeNbHBIX TUIOCKOCTEH. [TpocTeiiimme mpocTpaHncTBeHHBIE (PUTYpBI Ha TUIOCKOCTH: TETPadIp, MapayUIeIICUIIST; TOCTPOSHUE CCUCHHIH.
[lepnieHIUKYISIPHOCTh MPSAMOM U IUIOCKOCTH: MEPHEHAUKYISPHBIE MpPSIMbIE B MPOCTPAHCTBE, MPSMBbIC MapajulefibHble U MEPIEHIUKYIAPHbIE K IJIOCKOCTH,
IIPU3HAK MEPIEHANKYIISIPHOCTH NPSAMOM U IJIOCKOCTH, TEOpEMA O MPSAMOI NEPIEeHIUKYIAPHON Mm1ockocTu. OpTOroHaabHOE MPOeKTHUpoBaHue. llepnenauKynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI 710 TIOCKOCTH, MPOEKIUs (PUTyphI HA TUIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEH:
IIPU3HAK NIEPIEHANKYJSIPHOCTH JIBYX IUIOCKOCTEH. Teopema 0 TpEX NeprneHauKyIIspax. YIJIbl B IPOCTPAHCTBE: YTOJI MEXAY MPSMOM U INIOCKOCTBIO; IBYTPaHHBIN
yroji, JUHEWHBIA Yrojl ABYTpaHHOTO yria. TpéxrpaHHbli M MHOrorpaHHble yriibl. CBOWCTBA IIOCKHMX YIVIOB MHOIOrpaHHOro yria. CBONCTBa IJIOCKUX H
JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yriaa. TeopemMbl KOCHHYCOB M CHHYCOB JIJIsi TPEXTPAHHOTO YTIJIa.

Mnozozpannuku

Buasl MHOrOrpaHHUKOB; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas npusMma; npsiMas M HaKJIOHHAs NMPHU3Mbl; OOKOBas M MOJHAs MOBEPXHOCTb HMPU3MBI
[lapamnenenunen, NOpsAMOYTONbHBIA Mapajuienenunes U ero cBoiicTBa. Kparwaiiiime nyTH Ha MOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamupma: n-yronpHas mnupamuia; NpaBUiIbHas M yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TI'paHei
MpaBUIBHON mupamuabl. [IpaBuibHBIE MHOTOTPAaHHUKM: NPABWIbHASA NPHU3Ma M IpaBWIbHAS NUpaMHUAQ; NPABWIbHAS TPEYrojbHas NMUpaMuJa U NPaBUIbHBIN
TeTpa’p; kyo. [Ipencrapnenue o mpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTadp, JOJEKadIp U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OOKOBON MOBEPXHOCTH M IMOJIHOM MOBEPXHOCTH NMPSMOM MPU3MBI, IIOIIATL
OCHOBaHHUH, TeopeMa 0 OOKOBON MOBEPXHOCTHU MpPsIMOI npu3Mel. [Inomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHOM MHpaMH/Ibl, TEOPEMa O IUIOIIAAH
yCE4EHHOW MUPAMHU/IBI.

CuMMeTpust B IPOCTPAHCTBE. OJEMEHTHl CHMMETPUM IPABWIBHBIX MHOIOTpaHHMKOB. CHMMETpUs B IpPaBWIBHOM MHOTOTPAHHHUKE: CHMMETPHS
napajulejenuIesa, CAMMETPHS IIPABUWIBHBIX IIPU3M, CAMMETPUS IIPABUIIBHON IIMPAMHUIBL.

Bexmopul u koopounamut 6 npocmpancmee

IlousTus: BCEKTOP B IPOCTPAHCTBE, Hy.]'ICBOﬁ BCKTOP, JJIMHA HCHYJICBOI'O BEKTOPA, BEKTOPHI KOJIJIMHCAPHBIC, COHAITPABJICHHBIC U ITPOTUBOIIOJIOKHO HAITPAaBJICHHLBIC
BCKTODPLI. PaBencTBO BCKTOPOB. HeﬁCTBHﬂ C BEKTOpaMu: CJIOKCHHUEC U BBIYUTAHUEC BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOKCHHUE BEKTOPA HA YHCJIO.
CBOMCTBA CIOXKCHUS BCKTOPOB. CBoiicTBa YMHOXCHUSA BECKTOpPA HAa YUCIIO. Ilonstue KOMIIJIaHAPHBIC BCKTOPHI. HpI/I3HaK KOMIIIaHapHOCTH TpéX BCKTOPOB.



[IpaBuiio napamnenenunena. Teopema o pa3ioKeHUU BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopaMm. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsi3b MEX]ly KOOpIMHATAMH BEKTOpPA U KOOPAWHATAMU TOYEK. YT0J MEXy BekTopamu. CKajasipHOE MPOU3BEIEHIE BEKTOPOB.

11 kuace

Tena epawienusn

[ToHATHS: UMIMHApPUYECKAsh TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTh, Cepudeckas MOBEPXHOCTh, 00pasyrolue MmoBepxHOCcTe. Tema BpalieHus: LUIMHID,
KOHYC, yCeU€HHBIH KOHYC, cdepa, map. BzaumHoe pacrnosnoxkeHue cdepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o00pakeHue Ten BpallleHUs Ha
wiockocT. Pa3séprka munmunapa u konyca. Cummerpust chepsl U mapa.

O6béM. OcHOBHBIE CBOMCTBa 00BbEMOB Teil. Teopema 00 00bEME MPAMOYTOJILHOTO Napaienenunena u cieactsus u3 He€. OObEM MpsIMON U HAKJIOHHOM MPU3MBI,
LWIMHpA, TUpaMuJibl U KoHyca. OOBEM I1apa U IapOBOI0 CETMEHTA.

KoMOuHamu ten BpaiieHus: 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B UMJIMHJP, ONUCaHHas okojo nuinuHapa. [lepecedenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl miockoctsio. [loHsTHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO BPAILICHHS.

[Tnomaap MOBEpXHOCTH HUIMHIPA, KOHYCA; TUIOHIab chephl U e€ yacTei.

[Tomobue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB, TUIOIIANCH MOBEepXHOCTEH MOAOOHBIX ¢uryp. IIpeodpazoBanue momodus, romoreTusi. Permenue 3amayd Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne ceueHWil MHOTOTPAHHUKOB M TENl BPALICHUS: CEUCHUS IMIMHIApa (MapaielbHO W TEPHEHIUKYISPHO OCH), CEYCHHs KOHyca (MapauielbHOe
OCHOBAHUIO M TPOXOJsIllee 4Yepe3 BEpIIMHY), CEUEHHUs IIapa; METOIbl MOCTPOSHUS CEYCHHI: METOJ CJIEIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO]
MEepeHoca CeKyIIel TIOCKOCTH.

Bekmopul u koopounamut ¢ npocmpancmee

Bextopsl B mpoctpancTBe. Onepauuu Haj BeKTopamu. BekTopHoe yMHOXeHHE BeKTOpoB. CBolicTBa BEKTOpHOro yMmHOXeHHs. IIpsimoyronbHas cucrema
KoopAMHAT B pocTpaHcTBe. KoopauHatel Bekropa. Pasnoskenue Bekropa no 6a3ucy. KoopanHaTHO-BEKTOPHBIM METO/] P pEeILIEHNH F€OMETPUYECKUX 3a]1ay.
Heuscenus 6 npocmpancmee

JiBuxenus npocrpancTa. OtoOpakenus. J[BukeHus u paBeHcTBO Guryp. O6mue cBoiicTBa IBUKEHUN. Buabl 1BMKeHUI: napaiieabHblid IEpPEeHoC,
LEHTpaJIbHAsl CUMMETpPHUS, 3€pKaJIbHasi CHMMETpPHS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus nonodus. [psamas u chepa Ditnepa.



1. Tlnanumpyemble pe3y/ibTaThl OCBOEHHSI YUEOHOT0 MpeIMeTa
OcBoeHnne yueOHOro npeamera «MaTeMaTHKay JOJKHO 00ecreduBaTh JOCTHKEHHE Ha YPOBHE CPEAHEro o0IIero oopa3oBaHus CISIYOMUX JMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:
JIn4HOCTHBIE Pe3yJbTaThl
JIngHOCTHBIE Pe3yabTaThl OCBOCHUSI IPOrpaMMBbl yueOHOro npeaMeTa «MarTeMaTHKa» XapaKTepU3yTCs:

I'pasxcoanckoe eocnumanue:

c(hOPMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIMH 00YYAIOIIET0CsS KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHA POCCUHCKOro OOIIEeCTBa, MPEICTABICHUEM O MATEMAaTUISCKIX OCHOBAX
(YHKITMOHUPOBAHUS Pa3NUYHBIX CTPYKTYp, SBIEHUH, MPOLEAyp TpaKAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH M TMp.), YMEHHEM B3aWMOJIEHCTBOBATH C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C X (DYHKIMSIMH U HA3HAYCHUEM.

Ilampuomuueckoe éocnumanue:
c(OPMHUPOBAHHOCTHIO POCCUHCKON TPasKIAHCKOW WACHTHYHOCTH, YBRKEHHUS K MPOLIOMY U HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHBIM OTHOILICHHEM K JIOCTH)KCHUSIM
POCCHICKUX MAaTEeMaTHKOB M POCCHICKON MaTeMaTHYECKOH IIKOJIBI, K HCIIOIB30BAHHIO ATHX JTOCTH)KEHHI B IPYTUX HAYKaX, TEXHOJIOTHUAX, chepax IKOHOMHUKH.

JyxoeHno-upascmeennoe gocnumanue:
OCO3HaHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoaa; CHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MMOBEJCHHUS, CBI3aHHOTO C MPAKTHYECKUM PUMEHEHHEM
JOCTIKCHUH HAyKH U AEATEIBbHOCTBIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIa[a B IOCTPOCHUE YCTOHUMBOIO Oy IyIIero.

dcmemuueckoe eocnumanue:
3CTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOYas 3CTETUKY MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3afad, PEIICHHH, pPacCyXIEHWH; BOCIPHMMYHMBOCTBIO K
MaTEeMaTHYECKUM acTeKTaM Pa3InYHbIX BUJOB HCKYCCTBA.

Dusuueckoe socnumanue:

c(OPMHUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUECKHe 3HAHHSI B MHTEpPEcax 3JJ0POBOTO M 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHMe, cOATAHCUPOBAHHBIN PEXKUM 3aHATHH U OTJBIXA, PETyJIspHas (QU3MUEcKas aKTUBHOCTB); (M3MUYECKOrO COBEPIICHCTBOBAHUS MPH 3aHSATHIX CIIOPTHBHO-
03/I0POBUTENILHOM JEATENBHOCTBIO.

Tpyooeoe socnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHNEM LIEHHOCTH TPYJO0II00uS;

MHTEPEeCOM K pa3NiMuHbIM chepaM npodeccHoHaTbHOM JesTeNbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ TPUIIOKEHUSIMH, YMEHUEM COBEPIATh OCO3HAHHBIA BBHIOOpP OymyIei
npodecCcuu U Pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHbI;

TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYECKOMY 00pa30BaHUIO  CAaMOOOPA30BAHUIO Ha MPOTSDKEHNHU BCEH JKU3HU;

TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 33]]a4 MaTEMATUIECKON HAPaBICHHOCTH.

IKonozuueckoe eocnumanue:



C(i)OpMHpOBaHHOCTBIO SKOJIOTHYECKOH KYJbTYPbI, IOHUMAaHUEM BJIIUAHUA COUHUAIIBHO-3KOHOMUYCCKUX MPOLCCCOB HA COCTOAHUC HpHpO,I[HOﬁ n COHHaﬂLHOﬁ Cpcabl, OCO3HAHHUCM

TII00aTBHOTO XapaKTepa IKOJIOTHIECKHUX MpobIeM; OpreHTaIiel Ha MPUMEHeHHe MaTeMaTHIeCKUX 3HAHUH [T peIIeHns 3a7ad B 00JIaCTH OKPY KAIOIIeH Cpeibl, TUTaHUPOBAaHUS

IMOCTYIIKOB U OLICHKH UX BO3MOXXHBIX MOCICACTBUM JJIs oxpyxca}omeﬁ CpCabl.

lleHHocmu HAY4YHO020 NO3HAHUA:

C(I)OpMHpOBaHHOCTI)IO MHUPOBO33pCHUA, COOTBECTCTBYIOIICTO COBPEMEHHOMY YPOBHIO PAa3BUTHUA HAYKHU U O6IIICCTBGHHOI>'I MMPAaKTHUKHU, IOHUMAaHUEM MaTeMaTHUUYECKOM HAayKHU Kak

C(I)Cpbl YeJIOBEUECKOM JACATCIIBHOCTH, 3TAIlOB et Pa3BUTUA U 3HAYUMOCTHU [JIA PAa3BUTUA LHUBUIIN3AlHUU,; OBJIAACHHUCM A3BIKOM MATCMATUKH U MaTeMaTUYECKOM KyJ'ILTypOI\/'I Kak

CpE€ACTBOM NO3HAHUA MHPA; TOTOBHOCTBIO OCYIIECTBIIATE NPOCKTHYIO U UCCIIECAOBATCIBCKYIO ACATCIbHOCTE NHANBUAYAJIbHO U B I'PYIIIIC.
MeTranpeamMerHblie pe3yabTaThl

MeranpeaMeTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl ydeOHOro mpeaMeTa «MaremMaTiKa» XapaKTepU3yIOTCs OBJIAICHUEM VHUBEPCAIbHBIMY HO3HAGAMENbHBIMU OeUCHEUAMU,

VHUBEPCATLHBIMU KOMMYHUKAMUGHBIMU OCUCMEUSIMU, VHUBEPCATbHLIMU Pe2YIAMUGHBIMU OClICTNEUAMUL.

1) YHueepcaﬂbele no3naeameJsibHble Oeﬁcmeuﬂ, obecneuusaom (j)opmupoeanue 0a308bIX KOSHUMUBHBIX npoyeccoe 06)/“461]01/{41/!)602 (oceoenue Memooo8 NO3HAHUSA

OKPYIHCAIOUWe20 MUPA; NPUMEHEHUE I0SULEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHuti pabomams ¢ uHgopmayueir).

Basoevie nozuueckue deiicmeusn:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKK MATEMAaTHUECKIX O0BEKTOB, MOHITHH, OTHOIIECHUH MEXIY MOHATHIMHU; (POPMYIMPOBATH ONpPEAeIICHHS OHSITHIA;
YCTaHaBJIMBATh CYLIECTBEHHBIH NPU3HAK KIacCHU()PUKALIIK, OCHOBAHU Ul 0000LICHNS M CPABHEHUSI, KPUTEPUH ITPOBOJMMOTO aHAIIN3A;

BOCTIPHHUMATb, (OPMYIUPOBATE U IIPEOOPAa30BBIBATE CYKACHUS: YTBEPAUTEIIBHBIE U OTPULIATEIbHbIC, €IMHIYHbIE, YACTHBIE U OOLIHE; YCIOBHBIC;

BBISIBIISITH MATEMaTHUECKIE 3aKOHOMEPHOCTH, B3aMOCBSI3H U IIPOTUBOPEUHsI B ()aKTax, TAHHBIX, HAOMIOICHUSX H YTBEPKACHUIX; TIpeAiaraTb KPUTEPUH JUTS BHISBICHUS
3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, AI€TYKTHBHBIX U MHAYKTUBHBIX YMO3AaKITIOUEHUH, YMO3aKIIIOUEHHUH 110 aHaJIOTHH;

MIPOBOIUTH CAMOCTOSTEIBHO I0Ka3aTEIbCTBA MATEMATUYECKUX YTBEP)KIEHUH (IIPSMBIE U OT MIPOTUBHOTO), BEICTPANBATh apr'yMEHTAIHIO, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS U BBIBODI;

BBIOMpATH CIIOCO0 pereHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BRIOUPATh HAHOO0JIee MOAXOIAIINMN ¢ YIETOM CAaMOCTOATENHHO BBIIEIIEHHBIX
KpUTEpPHUEB).

bBa3zoevie uccneoosamennvckue oeticmeus:

WCIIONIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIHCKUI HHCTPYMEHT TTO3HAHUS, (DOPMYIHPOBATH BOTIPOCHI, (PUKCHPYIOIINE MPOTUBOPEUHE, IPOOIIEMY, yCTaHABINBATh HCKOMOE U
JaHHOE, POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSATEIHHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, HCCIIEAOBAHIE 110 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO O0OBEKTA, SIBJICHHUS, TIPOIECCa, BHISBICHHUIO
3aBUCHMOCTEH MEXy 00bEKTaMU, SIBICHUSIMH, MTPOIECCAMU;
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CaMOCTOSITEIIHLHO (hOPMYTUPOBATH OOOOIIECHUS ¥ BRIBOJIBI IO Pe3yIbTaTaM MPOBEAEHHOTO HAOIIOICHNS, HCCIICIOBAHSI, OIICHUBATh JIOCTOBEPHOCTH IMOIYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M O0OOIIEHHI;
MTPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKIKE BHIIBUTATh MTPEIOII0KEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Paboma c unghopmayuei:

BBISBJISITH JE(UIUTH HH()OPMAIIUK, TAHHBIX, HEOOXOAMMBIX I OTBETA HAa BOIIPOC | JUIS PEIICHUS 3a/1a4H;

BBIOMpaTh MH(OPMAITUIO U3 UICTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO Pa3IMYHBIX BHIIOB U (hOpM
MpeCTaBIICHUS;

CTPYKTYPHPOBaTh UH()OPMAITUIO, PEACTABIATH €€ B pa3IUYHbIX (hOpMax, WILTIOCTPUPOBAThH TPaPUUECKU;

OLICHUBAThH HAJEKHOCTH HHPOPMAIIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKAmMUGHbLE Oeticmausi, 06eCneuueaom chopmMupo8aAHHOCMb COYUAIbHBIX HABBIKOS 0OVUAIOUWUXCAL.

Obwenue:

BOCIPUHHAMATH H (POPMYITHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBHSAMH U LIEJISIMH OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MHCBMEHHBIX TEKCTAaX, JaBaTh MOSICHEHNUS 110 X0y PEIICHHUS 3aJa9l, KOMMEHTHPOBATH ITOJIY4YEHHBI pe3yibTar;

B X0JIc 00CYKICHUS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbI, POOJIEMBI, pelIaeMOi 3a/1a4H, BHICKa3bIBATh U/ICH, HALICIICHHBIC HA MIOUCK PELICHUS; COMIOCTABIISATh
CBOM CYXXJICHHUS C CY>KACHHAMH JPYTHX YYaCTHUKOB AHMAIIOTa, OOHAPYKHBATh PA3IMINE U CXOCTBO ITO3HUIHIL; B KOPPEKTHOH hopMe GOpMyITHpOBaTh pa3HOTIACHS, CBOH
BO3paKeHHS;

MPE/ICTABIISATh PE3YJIbTAThl PEIICHUS 3a]a4H, SKCIICPUMEHTA, UCCIICA0BAHUS, TIPOSKTA; CAMOCTOSTEIBHO BHIOUPATh ()OPMAT BBICTYIICHUS C YUETOM 33/1a4 MPE3CHTAIUHN U
0coOEHHOCTEH ayIUTOPHH.

Compyonuuecmeo:

MOHMUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W UHIUBUIYaTbHOM pabOThl PU pEIICHUH yYeOHBIX 3aj1a4; MPUHUMATD 1e]Thb COBMECTHOM JIEATSIBHOCTH, MIIAHUPOBATh
OpraHu3aIlii0 COBMECTHOW PabOThI, paclpeieNiaTh BUbI paboT, TOrOBAPUBATKLCS, 00CYkKIATh MPOIIECC M PE3YJIbTAT PabOThl; 0000IATh MHEHHUST HECKOJILKUX JTFOIEH;
y4acTBOBaTh B IPYIIOBLIX (hopMax padoThl (00CykIcHHsI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBI» U T.I1.); BBIIOJIHATH CBOIO 4aCTh pa0OThl U KOOPAMHUPOBATH CBOU JCHCTBUS
C IPYTUMHU 4YJICHAMH KOMaH]IbI; OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia B OOLIHI MPOIYKT MO KPUTEPUAM, C(HOPMYITUPOBAHHBIM YJACTHUKAMH B3aUMOJICHCTBUSL.

3) YHueepcaﬂbele pezyiamueHbole deﬁcmeuﬂ, obecneyusaiom gbopfwupoeauue CMbICII0B6bLX YCMAHOBOK U HCUZHEHHbIX HABbIKOE TUYHOCTIU.

Camoopzanuzayus:
COCTABIIAITH IUIaH, aJITOPUTM PELICHHs 3a7aui, BEIOUpATh CIOCO0 PeIICHHs C YIETOM UMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPHAHTHI pEeIlIeHUH ¢ y4E€TOM HOBON MH(pOpMAIINH.

Camoxonmpons:
BIIa/ICTh HAaBBIKAMH MTO3HABATEILHON Pe(ISKCUU KaK 0CO3HAHMSI COBEPIIACMBIX JEHCTBUN U MBICIIUTEBHBIX TIPOIIECCOB, X PE3YJIbTATOB; BIAJCTh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIpollecca U pe3ysibTaTa PelICHNs] MATeMaTHIeCKOH 3a1a4H;
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MPEBUETh TPYIHOCTH, KOTOPBIC MOTYT BO3HUKHYTh IIPU PEIICHUH 33]Ia4H, BHOCUTh KOPPEKTHUBHI B JICITCIHBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TaHHBIX, HAHICHHBIX
OIMOOK, BRISIBIIEHHBIX TPYTHOCTEH;

OIIEHWBATh COOTBETCTBUE PE3yJIbTaTa IEJH U YCIOBHSIM, OOBSCHITH MPUYMNHBI JOCTHXKEHUS WIIM HEIOCTIKEHHS PE3yIbTaTOB ACITEILHOCTH, HAXOAUTh OMIHOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

HHaHpreMLIe NMpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUA paﬁoqeﬁ NMporpaMMmabl «reoMeTpus» (l'lO rogam oﬁyqe}mﬂ)

OcBoenue y4yeOHOTO Kypca «['eomeTpus» Ha YypOBHE CpeaHero oOIiero oOpa3oBaHHs IODKHO OOCCIICYMBATH JOCTHXKCHUE CIEAYIONUX IMPEIMETHBIX 00pa30oBaTEIbHBIX
pe3yIbTaTOB:

10 kaace

CB00OIHO ONEepPHUPOBATh OCHOBHBIMHU MOHATHUSAMHU CTEPECOMETPHHU TIPU PELICHUH 33/]1a4 U TIPOBEICHUU MaTEMaTHUECKUX PACCYXKICHUM.

[IpuMeHATh aKCHOMEBI CTEPEOMETPHH U CIIEICTBUS U3 HUX MPH PEIICHAH T€OMETPHIECKHX 3a/1a4.

Knaccuguimpopath B3aMMHOE PacIONOKEHUE MPSIMBIX B IPOCTPAHCTBE; IJIOCKOCTEH B MIPOCTPAHCTRE; MPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.

CB00OIHO ONEePUPOBATh MOHATUSMH, CBI3aHHBIMU C YIJIaMH B POCTPAHCTBE; MEXY IIPSIMBIMH B IIPOCTPAHCTBE; MEXTY MPSIMOM U IFIOCKOCTHIO.

CB00OIHO OTIEPUPOBATH MMOHATHSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH.

CB000HO pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (TIPU3Ma, MAPaMHUIA, IPSMOYTOJIBHBIN MMapajuieNenniie]], Ky0).

KnaccuduimpoBatb MHOTOIPaHHUKHY, BBIOUPAs OCHOBAHHUS [T KJIACCU(DUKAIIIH,

CB00OTHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMHU C CEYCHHMEM MHOTOIPAHHUKOB TIOCKOCTHIO.

BreimonHaTh mapaimiensHoe, IEHTPaIbHOE U OPTOTOHAIBHOE MMPOSKTUPOBaHNE (GUTYP Ha IIOCKOCTH; BBITIOIHATH H300pKEHU PUTYp HA IIOCKOCTH.

CTpouTh CEUEHUS] MHOTOTPAHHUKOB Pa3JIMYHBIMUA METOaMH, BBIITOJIHATh (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHHU3Y.
BbruucsTh mio@aau NoBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MMPaMHK/Ia), TeOMETPUUECKHUX TeJI ¢ MPUMEHEHUEM (OpMyIIL.

CB00OHO OTIEPHPOBATH MOHATUSIMHU: CAMMETPHS B POCTPAHCTBE; IIEHTP, OCh U INIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI.

CB00OOTHO OTIEPHPOBATH MTOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPIUHATAM B TIPOCTPAHCTBE.

BpIinosiHATE A€MCTBUS HaJl BEKTOPAMHU.

Pematp 3ajaun Ha TOKA3aTENECTBO MATEMATHUECKUX OTHOIICHUH M HAX0X/ICHUE T€OMETPUYECKUX BEITUYMH, IPUMEHSISI U3BECTHBIE METO/IBI TIPH PEIIEHUN MaTEMAaTHYECKUX
3aJ1a4 MOBBIIIEHHOTO ¥ BRICOKOT'O YPOBHSI CJIOXKHOCTH.

[TpuMeHATh IPOCTEHIITNE TPOrPAMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

W3Bnekartk, IpeoOpa3oBbIBaTh U MHTEPIIPETUPOBATH HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX MTEOMETPHUCCKUX (DPUTYPaX, MPEACTABICHHYIO Ha YePTEKax U PUCYHKAX.
[IpuMeHATh IONyYeHHBIE 3HAHMSI HA TIPAKTHKE: CPABHUBATH U aHAJTM3UPOBAThH PEAIbHBIC CUTYaIluU, IPUMEHSITh U3YYEHHBIC TIOHSTHS B TIPOIECCE MOUCKA PEIICHUS
MaTeMaTHYECKH CHOPMYTHPOBAHHOMN MPOOIEMbI, MOJICIMPOBATh PealibHbIC CUTYAI[MH Ha SI3bIKE TE€OMETPHH, UCCIIE0BATh IOCTPOSHHBIE MOJICIIH C UCITOJIb30BaHUEM
reOMETPHYCCKUX MTOHATUH M TEOPEM, allapara ajreOpsl; perarh MPakTHUSCKUE 3a/1a4H, CBSI3aHHbBIC ¢ HAX0XKICHUEM FeOMETPHYCCKUX BEIIMUNH.

Nmets npeacTaBneHnss 00 OCHOBHBIX 3Tanax Pa3BUTHS I€OMETPHUU KaK COCTaBHOM yacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.
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11 kaacc

CB00OIHO OTIEpUPOBATh MOHATHAMH, CBA3aHHBIMU C [IUJIMHAPUIECKOM, KOHNYECKOH U cheprdecKoil MOBEpXHOCTAMHE; OOBSICHATH CIIOCOOBI OTY4YCHHUS.

OneprpoBaTh MOHATUSMH, CBSI3aHHBIMHU C TEJIAMH BPALCHUS: IIHIHHIPOM, KOHYCOM, Chepoii 1 IIapoMm.

Pacnio3naBath Tena BpameHus (MWIHHID, KOHYC, cepa u map) u 00BSICHATH CITOCOOBI TTOTYYESHHUS TNl BPAICHHS.

KnaccupuumpoaTs B3auMHOE pacmonioskeHne chepsl U ITOCKOCTH.

BBIUUCIATH BEJTMYUHBI 2JIEMEHTOB MHOTOTPAHHUKOB | TEIl BpaIlleHHsT, 00bEMBI U MJIONIAIH MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALICHHUS, TEOMETPHUYECKHX TEJN C
MIpUMEHEHUEM (POPMYIL.

CB00OOIIHO OTIEpPHUPOBATh MOHATHAMH, CBA3aHHBIMHU ¢ KOMOMHAMSIMH TeJl BpaIlleHHs U MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIUCAHHBIN B c()epy U OMUCAHHBIA OKOJIO CepHI;
cdepa, BIUCaHHAs B MHOTOTPaHHUK HJTU TEJIO BPAILCHUSI.

BBIUUCIIATE COOTHOIICHHSI MEXTY TUTOMIA IMK MTOBEPXHOCTEH U 00BEMaMH MTOTOOHBIX TEII.

N3zo0paxath u3ydaeMbie GUTypbl; BHIIOTHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpAILICHUS.

W3Bnekarh, HHTEPIPETUPOBATH U IPEOOPA30OBHIBATh HHPOPMAIHIO O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PHUTypax, MPEACTABICHHYIO Ha YepTeKaX 1 PUCYHKAX.
CB00OTHO OTIEPUPOBATH OHSATHEM BEKTOP B MPOCTPAHCTBE.

BrimonaaTs Oorcpanum Haa BEKTOPpaMu.

3aaBaTh IIOCKOCTh ypaBHEHUEM B ICKAPTOBON CHCTEME KOOPMHAT.

Penrate reoMeTprueCKHe 331a49K HA BRIYUCIICHHE YIIIOB MEXKY IPSIMBIMHU H TUIOCKOCTSIMHU; BBIYHCIICHUE PACCTOSHHIIA OT TOYKH JI0 TNIOCKOCTH; B II€JI0M, HA IPUMEHEHNE
BEKTOPHO-KOOPAMHATHOTO METOAA MPU PEIICHHH.

CBO6OI[HO OIICPUPOBATH NOHATHUAMHU, CBA3AHHBIMU C IBUKCHUEM B IIPOCTPAHCTBE; 3HATH CBOMCTBaA )Z[BI/I)KGHI/II\/'I.

BEINONHATS U300payKeHHSI MHOTOTPAHHHKOM H TEJ BPAIICHUS TPH NapaluieIbHOM MepeHOCe, ICHTPATbHON CUMMETPUH, 3epKATbHOW CHMMETPHH, TIPH TOBOPOTE BOKPYT
MPsIMOM; TIpeoOpa3oBaHUs MOT0OUS.

CTpouTh CeueHHsI MHOTOTPaHHUKOB U TEJ BPAILICHHUS: CEYCHHUS MIHHAPA (Mapajuie]IbHO U IEPIICHINKYISIPHO OCH), CEYeHHUs KOHYca (MapauielsHOe OCHOBAHHIO U MPOXOSIIee
4yepe3 BepInHY), CCUSHHS IIapa.

Hcnonb30BaTh METO/IBI MOCTPOCHUS CEUCHUI: METO/T CJIS/IOB, METOJT BHYTPEHHETO MPOSKTUPOBAHMS, METOJI MEPEHOCA CEKYIICH TUIOCKOCTH.

JloKka3bIBaTh FeOMETPUYECKUE YTBEPKACHUS.

[TpumensTh TeomMeTprudeckue GakThl IS pEIIeHHs CTEPEOMETPHUECKUX 3a/1a4, TIPEAIONaraloliiX HECKOIBKO IIAaroB PEIICHHs, €CIIH YCIOBUS IPUMEHEHHUS 33/1aHbI B SIBHOH 1
HesBHOM (popme.

Pemars 3aJa4u Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIIEHUM U HaX0XACHUC Tr€OMECTPUUCCKUX BCJIMYNUH.

HpI/IMeHHTL IMporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IIPHU PCHICHUU CTCPECOMETPHUYCCKUX 3a1ay.

[TpuMeHsITh TOTyYeHHbBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH, AHAIM3UPOBATh U OIICHUBATh PEATIbHbBIC CUTYAllUH; IPUMEHSITh U3yYCHHBIC TIOHSITHS, TEOPEMbI, CBOWCTBA B
mpoliecce MOUCKa PEIICHUs] MaTeMAaTHUECKH C(HOPMYITUPOBAHHOM MTPOOIEMBI, MOJICTTUPOBATE PEAIbHBIC CUTYAIIMU HA A3bIKE TEOMETPHHU, UCCIIEA0BATh MOCTPOCHHBIC MOJICIH C
HCIIOJIb30BAHUEM I'€COMETPHUUCCKUX MMOHATHH U TEOpEM, aIlrapara anre6pbl; peuiaTth MPAKTUICCKUE 3aaa4u, CBA3aHHBIC C HAXOXIACHUEM I'COMETPUYCCKHUX BEJINYNH.

Nmets npeacTaBnennst 00 OCHOBHBIX 3Tanax Pa3BUTHS F€OMETPHUU KaK COCTaBHOM yacTH (PyHIaMeHTa Pa3BUTHS TEXHOJIOTHMA.
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I1l. TemaTn4yeckoe MIAHHPOBAHHE C YKA3aHNEM KOJIHYECTBA aKAJAeMHUYECKHX YaCOB, OTBOAUMBIX HA 0CBOEHHE KaKI0H TeMBbI

Y4eOHOro mnpeaMera, U BO3MOKHOCTb HCIOJIbL30BAHUSI MO 3TOM TeMe JJIEKTPOHHBIX (IMUPPOBBLIX) 00pa30BaTEJIbHBIX

pecypcos,

SIBJSIIOIINXCA  y4eOHO-MeTOAMYEeCKUMH MaTepuajaMu (MyJbTUMeIMHbIE MPOrPaMMBbl,

JJIEKTPOHHbIE

y‘leﬁHI/lKI/I n 3aJaYHUKH, IJICKTPOHHBLIC 6H6JII/IOT6KH, BHPTYAJbHBLIC ﬂaﬁopaTopnu, HT'POBBIE€ NPOrpaMMbl, KOJUICKINUHN

M(ppPoBBIX 00pa3oBaTeJbHBIX PeCypcoB),

HCIMOJIB3YEMBIMHU  JISA Oﬁy‘leHI/Iﬂ H BOCIMTAHMA Pa3jiMdIHbIX TPyl

HOHLSOBaTeHeﬁ, NnpeaACcTaBJ€HHBLIMUA B 3JICKTPOHHOM (IIPI(l)pOBOM) BUJA€ U PCANTUIYIOIIUMHU TUAAKTHYECCKHUE BO3MOKHOCTH
I/IKT, COACPKAHUEC KOTOPBIX COOTBETCTBYET 3aKOHOAATC/ILCTBY 00 06p330BaHl/llfl.

3.1. Pacnpeodenenue uacoe pavoueii npozpammol yueoHozo npeomema «I eomempusy no zooam ooyuenusn

T'eomempus
Kuaace 10 11 Hroro

KoanuecTBo 3 3 6
YacoB B HEJEII0

KosmnuecTBO 34 34 68
yueOHBbIX He/lelb

KoaunuyecTBo 102 102 204

YacoB B roj

3.2. Temamuueckoe njianupoeanue C yKazanuem Koiuuecmea akademuuecKux yacoe, OMBOOUMBIX HA 0CBOCHUE KAMCOOU HeMbl

yueoHoz20 npeomema

10 kiaace

Ha3zpanmue pa3nena (Tembl)

KoJIn4e
CTBO
qacoB

OcHoBHOe cofep:kaHHe pa3jesia (TeMbl)

OcHOBHBIe BHABI AeATEJIbHOCTH 00y4AIOMINXCSH

BBenenue B cTrepeoMeTpuio

23

OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.

Tloustus

CTEepEOMETPHU:

TOYKA,

mpsiMasi,  TUIOCKOCTD,

mpocTpancTBO. OCHOBHBIE MpaBHJIa N300PAKEHUS] HA PUCYHKE

OmnpenensTe IUIOCKOCTh Kak (urypy, B KOTOPOH BBINOJIHSAETCS
TJTAHUMETPHSL.
Jenate mpocTednine JIOTHYECKHE BBIBOJBI M3 aKCHOMATHKH
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TUIOCKOCTH, TapajUIe/IbHBIX NPSAMBIX (OTPE3KOB), CEPEAMHBI
OTpe3Ka.

[lonaTus: nepecekamomrecs IUIOCKOCTH, IIEPECEKaI0IINecs
IpsiMast ¥ TNIOCKOCTD; MOJYTIPOCTPAHCTRO.

MHororpaHHuKH, n300paxxeHne MPOCTENIINX
IPOCTPAHCTBEHHBIX (PUTYp, HECYLIECTBYIOLINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEICTBUA U3 HUX.
CriocoOblI 3a7aHus MPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.
O0603HaYCHUS TIPSIMBIX B ITIOCKOCTEH.

Ceuenmst. M3o0pakeHne ceueHUi MUpaMubl, Kyoa ¥ IPHU3MEL,
KOTOpble TpOXoJsaT 4epe3 ux pébpa. M3oOpaxenue
MEPECCUCHNs MOJYYEHHBIX IUIOCKOCTeM PackpaminBaHue
MOCTPOCHHBIX CEYEHHH Pa3HbIMU LIBETaMH METOx ClIefoB LIS
noctpoeHusi cedyeHuil. CBoilcTBa mepeceueHUil NPsSMBIX U
iockocTeid. [locTpoenne ceyennii B mupamuie, Kyoe mo Tpém
ToukaM Ha p€opax. Co3maHve BHIHOCHBIX YEPTEXKEW W 3aIncCh
maroB noctpoenus. IloBropenue mmanumerpuu. Teopema o
MPOIMOPIIMOHANBHBIX ~ OTpe3kax. [logo0ue TpeyroibHUKOB.
Teopema Menenasi. Pacuérel B CeYEHHMSIX Ha BBIHOCHBIX
yepTexkax. McTopus pa3BUTHS IUTAHUMETPUU U CTEPEOMETPHH.

IJIOCKOCTH.
[IpuBonuTh mpUMEpPHl peanbHBIX OOBEKTOB, HICATH3ALUCH
KOTOPBIX SIBJIFOTCS aKCHOMBI T€OMETPHH.

N3y4are, npuMeHATh NIPUHLMIIBI TOCTPOSHUS CEUECHUH.
Hcnonp3oBaTh 111 MOCTPOCHUSA CEUEHHM METOA CIIEJO0B, METOJ
BHYTPEHHETO TIPOEKTHPOBAHHUSA, METOJ IIEpeHOoca CEKyIleH
IJIOCKOCTH.

Pemarp crepeomerpuueckue 3ajadd: Ha OIpEJEICHUE BHUAA
CEYEHNUS U HaXOXACHUE €To0 IO Iu.

AKTyanu3upoBaTh (DaKThl 1 METOMbI IUIAHUMETPUH, PEJICBAHTHbIE
TeMe, IPOBOAUTH aHAJIOTHH.

Hcnone3zoBaTth IpH pelIeHnn 3a1aq
IUTAaHUMETPpUYECKHUE (PaKThl U METOIBI:

Teopembr ®aneca U 0 MPOMOPIIMOHATEHEIX OTpe3Kax. AJITOPUTM
JIeTIEHUs OTPE3Ka Ha n paBHbIX yacteil. Teopema Menenas.
PaBHOOEIPEHHBIN TPEYTOIBHUK. PaBHOCTOPOHHHN TPEYTOJNBHHUK.
[IpsimoyronbHelif  TpeyroapHUK. CBOWCTBO CpenHEell JIUHUU
TpeyroinbHuka. CBOHCTBO OHCCEKTPHUCHI YIila TpPEYrONbHHUKA.
CpoiicTB0O  MemuaH  TpeyronmbHuKa. [lpm3Hakm  momoOus
TpeyroiabHukoB. llonydaTs mpexncTaBieHuss 00 OCHOBHBIX 3Tamax
pa3BUTHS T€OMETPHUHU KaK COCTaBHOW 4acTH (yHJaMEHTa Pa3BUTHUS
TEXHOJIOTUH.

I (13401113

B3aumHoe pacnosioxenune
NPSAIMBIX B IPOCTPAHCTBe.

B3aumHoe pacmnonokeHne OpSMBIX B IPOCTPAHCTBE.
CkpemmBarorniecs: mpsimbie. [Ipu3HaKM CKPENTUBAIOIINXCS
npsmelx. [lapaniensHele npsMbele B IPOCTPAHCTBE. Teopema o
CYLIECTBOBAHUU WM €IWHCTBEHHOCTH MNPAMOW MNapayuieIbHON
JTAHHOU IPSMOM, MPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
Jexamled Ha JgaHHOM npsmoil. Jlemma o nepeceueHun
MapauleIbHBIX MPSMBIX IUIOCKOCTHIO. IlapamiensHOCTh TpEX
npsMbIX. Teopema o TpEX MmapasIebHbBIX IPAMBIX.

TeopeMa 0 CKpelMBarOIINUXCS MPSMBIX.

[TapannensHoe  mpoekTupoBaHue. OCHOBHBIE  CBOMCTBa
napajyiebHOrO  MpOoeKTHpoBaHUs. M300paxeHne pasHbIX
¢uryp B mapajuienbHON NPOEKLIKH.

IlentpanbHas npoekuus.

Yron c¢ coHanpaBIEHHBIMM CTOPOHAMH. YTOI MEXAy

KnaccupunmpoBaTh B3aMMHOE  pacliojIOKEHHE TNPSMBIX B
IIPOCTPAHCTBE, WUIIOCTPUPYSI PUCYHKAMH U IIPUBOJIS IPUMEPHI U3
peanbHOM xu3HM JlOKa3pIBaTh TEOPEMY O CYLIECTBOBAHUM H
€AVHCTBEHHOCTH MapajUIeIbHOW TIPsAMOM, NpOXoadmeil dvepes
TOYKY MIPOCTPAHCTBA U HE JIEKALIEH Ha APYTroi MpsSMOM; JIEMMY O
IIEPECEYCHUH IUIOCKOCTU JABYMsI I1apaJUICIbHBIMU  IPSMBIMU;
TeopeMy O TpEX MNapajuIeNbHBIX NpAMbBIX JlOKa3bIBaTh NMPU3HAK
CKpEILMBAIOIMXCA MPSAMBIX, TEOPEMY O CKPEIIUBAIOLINXCS
npsMbIX Jlokas3elBaTb TEOpEMY O PABEHCTBE YIVIOB C COHA-
MPaBJIECHHBIMU CTOPOHAMU.

OOBsCHATH, YTO HAa3bIBACTCS MapayIeNbHBIM M LEHTPaIbHBIM
MPOEKTUPOBAHUEM U KaK BBIIOJHSAETCS MPOEKTUPOBAHUE (QUTYD
HAa IUIOCKOCTb.

Jloka3pIBaTh CBOMCTBA NapaNIENbHOTO MPOEKTUPOBAHHS.

15




MPSIMBIMU.
3a1auM Ha JO0Ka3aTeNbCTBO M UCCIIEI0OBAaHUE, CBI3aHHBIE C

pacmoiIoKeHHeM IPSIMBIX B IPOCTPAHCTBE.

N3o0paxarh B mapauiebHON MPOCKIIUN Pa3HBIE TEOMETPUICCKHC
(urypsr.

Pemrate crepeomerpuueckue 3ajaudl  Ha JIOKa3aTENLCTBO U
WCCIICIOBAHNUE, CBSI3aHHBIC C PACIOJOXKCHHEM TPSIMBIX B

MIPOCTPAHCTRBE.
[IpoBoguTh JOKa3aTenbHBIE PACCYXACHUS TPU  PEIICHUH
TEOMETPUYECKUX 3afad, CBSI3aHHBIX co B3aMMHBIM

PAacTIOJIOKEHUEM MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, aHAIN3UPOBATh U OLICHUBATh YTBEP)KICHHUS C LIEJIBIO
BBUIBJICHHS ~ JIOTUYECKH  KOPPEKTHBIX M HEKOPPEKTHBIX
paccykJIeHH.

MogenupoBarh peajibHbIE CHUTYAIMH, CBSI3aHHBIE CO B3aUMHBIM
PAacIOJIOKEHUEM NPSIMBIX B IPOCTPAHCTBE, HA SI3bIKE T€OMETPUH.
HccnenoBath NOCTPOCHHBIE MOJIENHN C UCTIONIB30BAaHUEM
TreOMETPUUYECKHX MOHITHH U TeopeM, amnmapara anreopsl,
H(POBBIX PECYPCOB.

MapaniesbHOCTh NPSAMBIX
M IJIOCKOCTEH B
IPOCTPAHCTBE

[loHsTHA: mapawienbHOCTh MNPSAMOM W IUIOCKOCTH B
npoctpaHcTBe. IIpu3Hak  mapajulenbHOCTH  OPSAMON  H
mwiockocTu. CBOMCTBA NapaIeIbHOCTH NPSIMON U IUIOCKOCTH.
I'eomeTpuyeckue 3a1aydl Ha BBIYMCIECHUE M J0Ka3aTeIbCTBO,
CBSA3aHHbIE C MapajUIEIbHOCTBIO MPSMBIX U IIIOCKOCTEH B
npoctpancTBe. [locTpoeHne cedeHHs, MPOXOASIIETO dYepes
JAHHYIO TpAMYI0 Ha 4YEpTeXEe W MNapauleIbHOrO Jpyrou
npsimoil.  Pacuér ortHomenuil. IlapamwienpHas mpoekius,
MpUMEHEHHEe  JUIsI  [OCTPOEHUS  CceueHu  Kyba U
napauienenunena. CBONCTBa MapajuleleNuIea U MPU3MBI .
ITapamnensHasle mIockocTu. [Ipu3Haky mapaienbHOCTH ABYX
mockocreil. TeopeMa 0 mapajuieIbHOCTH M €AMHCTBEHHOCTHU
IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOUKY, HE MPHHAUICKAIIYIO
JTAHHOM TUIOCKOCTH U CIIEICTBUSA U3 HEE.

CBoiicTBa mMapajUIeNbHBIX IUIOCKOCTEW: O MapajljieNbHOCTH
NPSMBIX IIEPECEUEHUS IIPU MEPECEUECHUN IBYX IMapaJUIeIbHbBIX
IUIOCKOCTEH TpeTheil; 00 OTpe3Kax MapayieNbHbIX MPSIMBIX,
3aKIIOYEHHBIX MEXIY NapauleIbHBIMU IUIOCKOCTSIMHU; O
TNEPECCUCHUN HpSIMOfI C ABYMs TapaJlJICJIbHBIMU INIOCKOCTSIMMU.

KnaccupunmpoBare B3auMHOE  paclojiOKEHHE TPSIMOH U
IUDIOCKOCTH B IIPOCTPAHCTBE, IIPUBOJAS  COOTBETCTBYIOLLUE
NpUMEPBHl U3 PEATbHON >XU3HU. DPOPMyNIHpPOBaTH OINpPEACIICHUE
MapajiedbHBIX MPSMONM M IUIOCKOCTH. [loKa3blBaTh MNpPU3HAK O
MapaJUIEIIbHOCTH psAMON 51 IUIOCKOCTH; CBOICTBa
MapaAJUIEIIbHOCTH pAMOn 51 TUIOCKOCTH. Pematp
CTEPEOMETPUUECKUE 3aJaYd BBIYUCICHUS U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C IAPAUICIBHOCTBIO INPSMBIX M IUIOCKOCTEH B
IIPOCTpaHCTBE. PemaTe NpakTUYECKHE 3aJadd Ha IIOCTPOCHHUE
CEYCHUI Ha dYeprexax TeTpa’apa U mHapauienenunena. Pemats
CTEPEOMETPUUECKHUE 3a]a4l, CBA3aHHBIE C IOCTPOCHUEM CEUCHUU
IUIOCKOCTBIO. 1IpOBOAUTE JTOrM4eCKN KOPPEKTHBIE I0KA3aTEIIbHbBIE
paccyXIeHUs IIPU PELICHUH T€OMETPUUECKUX 3a7a4 CBA3aHHBIX C
MapajieIbHOCThIO IUIOocKocTed. CpaBHHMBATh M aHAIHU3UPOBATH
peanbHBIE CUTYALlUM, CBSI3aHHBIE C NAPAIIIEIBHOCTBIO MPSIMON U
IJIOCKOCTH B MPOCTPAHCTBE; MOJEIUPOBATh pEallbHbIE CUTYALUH,
CBA3aHHBIE C MAapajUIeIbHOCTBIO TPSAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUU.
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IlepnieHAUKYJISIPHOCTH
NPSAMBIX M IUIOCKOCTEH B
NMpOCTPaHCTBE

25

[loBropenue:  Teopema  Iludaropa  Ha  mIOCKOCTH,
TPUTOHOMETPHS IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CeoiicTBa Kyb0a ¥ TPSIMOYTOJBHOTO TapajuIeNenuIe/a.

Bounciienne AnMH OTpPE3KOB B Ky0e M MIPSIMOYTOJIBHOM
napajuieenuIese.

IlepnieHauKyIsIpHOCT, HOpsIMOM M IWIOocKocTU.  [Ipu3Hak
MEPNEeHAUKYIIPHOCTH TpPSAMOW M IUIOCKOCTH. Teopema o
CYILLIECTBOBAHUM M €IWHCTBEHHOCTH MPSAMOM, Mpoxosien
yepe3 TOYKY IIPOCTPAHCTBA W  MEPHEHIUKYSIPHOH K
wIocKoCTH. [1MOCKOCTH M NepHeHIUKYIIpHbIE UM NpsiMas B
MHororpanHukax. [lepnenaukymnsp u HakinoHHas. [loctpoenue
NEepIeHIUKYJsipa U3 TOYKM Ha mOpsMmyro. Teopema o Tpéx
MEePIeHANKysApax (mpsiMas W oOpaTHas). YTol MEeXOy
CKpELIUBAOIIUMHUCA TpsMbIMU. [IOMCK nepneHIUKYISIPHBIX
OPSIMBIX € IIOMOINBIO IEPIEHAUKYJSPHBIX IUIOCKOCTEH.
OproronansHOe poekTrpoBanne. [locTpoenune cedenuii ky0a,
IpU-  3Mbl, [PAaBHIBHOM  IUPAMMUABI C  [OMOIIBIO
OpTOTrOHaNbHOM mpoekuud. CuMMeTpus B MPOCTPAHCTBE
OTHOCUTENBHO  IUIOCKOCTH. Ilmockoctm  cummerpuili B
MHOTOIpaHHUKaX. [IpH3HAK NMEePIEeHAMKYJISIPHOCTU IMPSIMON M
IUDIOCKOCTH  KaK  CIeACTBUE cuUMMeTpud. IIpaBuibHbIE
MHOTOTpaHHUKHU. PacuéT paccTosHUIA OT TOUYKH A0 MIOCKOCTH.
CriocoObl  OIyCTUTH TMEPHEHAUKYJSPBI: CHUMMETpPUS, CABUT
TOYKH TI0 TapaijiebHOM npsmoid. CIBUT 1O HemapayieabHOMN
MIPSIMOM, U3MEHEHUE PACCTOSIHUM.

AKTyanu3upoBaTh (aKThl © METOJBI TUIAHUMETPUH, PEICBaHTHEIE
TeMe, IPOBOAUTH aHAJIOTHH.

®opMyIMpOBaTh ONPENECICHHA: NEPHEHAUKYISIPHBIX MPSIMBIX B
NIPOCTPAHCTBE; OINPEICIICHUE IPSIMOM, NEPHEHIUKYISPHOU K
IJIOCKOCTH.

JloKa3pIBaTh: JJIEMMY O MEPIEHANKYIIIPHOCTH JBYX HapalIeNbHbBIX
NpSAMBIX K TPETbEH MPSIMOW; TEOPEMBI O CBA3M MEXAY
NapajuICIbHOCTBI0 MPSAMBIX U HUX MNEPHEHAMKYJISIPHOCTBIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOpEMY, BBIPAXKAIOIIYIO MIPU3HAK
NEPINEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH; TEOPEMY O
CYIIECTBOBAaHNN M E€IUHCTBEHHOCTH NMPSIMOMH, MPOXOASIIEN depes
JAHHYIO TOUKY U NEPIECHANKYIISIPHOM K TaHHOW TUIOCKOCTH.
Nzo0pakaTh B3aMMHO TEPIEHANKYISAPHBIE TPSMYIO H IJIOCKOCTb.
DopMyIMpPOBaTh CBOMCTBO IEPIEHAMKYISAPA IO OTHOLUEHUIO K

TUTOCKOCTH [Momyuats Ipe/ICTaBICHUE 0 3HAYCHUU
HNepreHIuKyssipa JUis  Jpyrux obnacted Hayku  (¢pu3uKa,
SHEPreTHKa, JIa3epPHbIE TEXHOJIOTHUH), B PpEAIbHOH IKU3HH

(TexHuKa, okpyxkaromas od0ctaHoBKa) JlOKa3bIBaTh YTBEPKICHUS,
CBSI3aHHBIE  C  MpOEKUUWEH  NOpsAMOM  HA  IUIOCKOCTb,
HEIEPIEHANKYJISIPHYIO K 3TOM npsMoil J[oka3blBaTh TeopeMy O
TPEX HEPHEHIUKYIIpax U TEeopeMy OOpaTHYIO TeopeMe O TpEX
nepreHaukyisapax. [lonyuars npeacrasieHne 06 OPTOrOHAIBLHOM
poeKTUpoBaHuM. JlOKa3bIBaTh TEOpEMy O MPOEKIHWH TOYKH Ha
npsiMyto. PemaTh crepeomeTrpuueckue 3aJadud, CBS3aHHBIE C
MEPIEHANKYIIPHOCTRI0  TPSAMOM M IIOcKocTH  PemaTs
NpUKIaJHBIE  3aJayd, CBA3aHHBIE C  HA-  XOXKICHUEM
reOMEeTpPUUYECKUX BeMMYUH Pernath cTepeoMeTpHuecKkue 3aaadyi,
CBSI3aHHbBIE C MPUMEHEHUEM TEOPEMBI O TPEX MEPIEHAUKYIPAX,
HaXOXKICHUEM PacCTOSHUM, MOCTpOeHNEM npoekiuii. CpaBHUBATH
U aHAJIM3UPOBATH YTBCPKIACHHUA C LCJIbIO BLIABJICHUA JIOTUYCCKU
KOPPEKTHBIX M HEKOPPEKTHBIX PACCYKIEHHH. AHAIN3UPOBATH U
MOJIETIUPOBaTh Ha A3BIKE TEOMETPUM pEalbHBIE CHUTyalHH,
CBA3aHHBIC C MNCPHECHAUKYIAPHOCTHIO HpSIMOfI N TINIOCKOCTH,
HCCIIeI0BaTh IIOCTPOCHHBIE MOJEIH, B TOM UHCIE U C
HCIOJIb30BaHUEM ammapaTa anreOpbl.
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Yr1iB1 H paccTOSIHUA
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IloBTOpEeHme: yrom MeXIy MpsAMBIMH Ha  IIJIOCKOCTH,
TPUTOHOMETPUSI B IPOU3BOJIBHOM TPEYTOIBHHUKE, TEOpeMa
KOCHHYCOB.

IloBTOpEHHUE: Yroa MeXAY CKPEUIMBAIOIIMMHUCS MPSIMBIMU B
IIPOCTpPaHCTBE. l'eoMeTpUUecKre METOABl BBIUMCIEHUS yria
MEXy IPAMBIMUA B MHOT'OT'PaHHHUKAX.

JByrpanssiii yrona. CBOWCTBO JIMHEHHBIX YIJIOB JABYI'PAHHOIO
yria.

IlepnenaukysapHbIE TNIOCKOCTH.

CaoiicTBa B3aUMHO MEPHEHIUKYIAPHBIX TTockocTeil. [Ipu3nak
NEPIEHAUKYIIPHOCTH  IUIOCKOCTEM; TeopeMa O IpsIMOU
MEPECEYEHNs IBYX IUIOCKOCTEH MEPHNEHAMKYISIPHBIX TPEThel
IUIOCKOCTH.

[MpssMoyTonpHBIN Napajuienenunes; Ky0; n3MepeHHs, CBOHCTBa
IIPSAIMOYIOJIBHOTO Iapajuiesienunena. Teopema o JauaroHaiu
MPSIMOYTOJIHOTO TapajuIeNenuIeaa M CIeICTBHE W3 HeE.
CrepeoMeTpryeckie U MpHUKIATHBIE 3a/adyd, CBSI3aHHBIE CO

B3aMMHBIM  DPACIIOJIO)KEHHEM  TPSIMBIX UM IUIOCKOCTH.
IloBTOpeHHe: CKpeLMBaloOLIMecs IMpsMble, NapajjieibHbIe
IUIOCKOCTH B  CTaHIApTHBIX MHOrorpaHHukax . llapa

MapajuleNibHbIX IUIOCKOCTEM Ha CKPEMIMBAIOMIMXCS MPSAMBIX,
PacCTOsIHUE MEXIY CKPEIIMBAIOIIMMUCS MPSAMBIMU B MPOCTHIX
cutyauusx. OnyckaHue NOEpHEHIUKYISIPOB, BBIUUCICHUE
paccTodHUil OT TOYKHA JIO TOYKHU; MPSAMON; TJIOCKOCTH.
BrlunciieHne  pacCTOSHUA  MEXIYy  CKPENIMBaIOIIUMUCA
OpSIMBIMH € [OMOIIBIO MEPHEHIUKYISIPHOM  IUIOCKOCTH.
TpéXrpaHHbll yroj, HEpaBEHCTBA IJIsi TPEXTPaHHBIX YTJIOB.
Teopema Iludaropa, TeopemMbl KOCHHYCOB M CHHYCOB JIJIst
TpEXTPAaHHOTO yIyia. DIeMeHThl c(epudeckoil TreoMeTpuu:
reojIe3nUeCcKre JUHUN Ha 3eMIie.

AKTyanu3upoBaTh (aKThl © METOJBI TUIAHUMETPUH, PEICBaHTHEIE
TeMe, IPOBOAUTH aHAJIOTHH.

®opMyaMpoBaTh ONpEACICHIE IBYTPAHHOIO yIIa.

Jloka3plBaTh CBOWCTBO pPAaBEHCTBA BCEX JIMHEHHBIX YIJIOB
JBYTPAHHOTO yIJa.

KnaccupunupoBaTs OBYrpaHHbIE yITIbI B 3aBUCHUMOCTH OT HX
IpasyCHOU MEpBL.

@®opMyaMpoBaTh ONPEAEICHHE B3aUMHO MEPHEHAUKYISIPHBIX
IIJIOCKOCTEM.

Jloka3plBaTh TeOpeMy O MpHU3HAKE IMEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEM.

QopmynupoBaTh  cieacTBHe (M3 MpU3HAKa) O Iep-
NEHAVKYISPHOCTH  INIOCKOCTH, KOTOpas  MNEepHeHANKYJISpHa
IPsIMOM, II0 KOTOpPOM IEpEecEeKaroTcs JBE IUIOCKOCTH, OTHU
TUTOCKOCTSIM.

Joxa3biBaTh YTBEPKICHUS O €ro CBOMCTBax; TeopemMy U

CJIICACTBUC nus3 HEC (0} JUaroHalsax IIPAMOYTOJIbHOT'O
napauiCicnvIicaa.
Pemarts CTEPEOMETPUIECCKUEC 3a1a4u, CBA3aHHBIC C

NEPNEHIUKYISIPHOCT MPSAMBIX M IUIOCKOCTEH, HCIIONB3YS
IUIaHUMEeTpUYecKre QaKkThl U METOIBI.

IIpoBoauTh JIOTHYECKH KOPPEKTHBIE JIOKa3aTelbHbIE
pacCyXAeHUs MPH PEIICHUN N'€OMETPHUUECKUX 3a/1a4, CBA3aHHBIX C
NEPIEHANKYIIPHOCTBIO  IUIOCKOCTeH.  AHamM3upoBaTh U
MOJIEIMPOBaTh Ha S3bIKE T€OMETPUM peATbHbIE CHUTYallHH,
CBSA3aHHBIE C MEPNEHIUKYISPHOCTBIO MPSIMBIX M IUIOCKOCTEH.
HccnenoBarb MOCTPOGHHBIE MOJAENH, B TOM YHCIE H C
UCIIOJIb30BaHWEM ammapara anreOpel. Pemrate mpukiiagHbie
3aJ1a4M, CBA3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKHUX BETNUMH.

MHoOrorpaHHuKH

Cucremarusaius 3HaHUH: MHOTOTpPAaHHUK W €T0 JJIEMEHTEHI.
IIupamupa. Buasl nupamun. IlpasuwibHas nupamuaa. Ipusma.
IIpsimas u HaknoHHas npusMel. [IpaBuneHas npusMma. [Ipsamoit
napaesenuIe]1, IpsIMOYyToJIbHbIN Napajiesenumnesn, Kyo.

Brimyxiieie MHOTOTpaHHUKH. Teopema Diinepa. [IpaBunbHble n

Pabortars ¢ y4eOHUKOM: 3a7aBaTh BOIPOCHI, JIejaTh 3aMEUYaHUS,
KOMMEHTapuu . AHaIM3UpPOBATh pelIeHue 3adadd. Pucosartp
BBIMYKJIbIC ~ MHOTOTPAaHHMKHA €  3aJaHHBIMM  CBOMCTBaMU;
BOCCTAHABIUBATh OOIIMH BUJ BBIMYKIOr0 MHOTOTPAaHHHMKA IO
JABYM €T0 ITPOCKIIUAM.

JlokaspIBaTh CBOMCTBA BBIMYKJIOTO MHOTOIPAHHHUKA.
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MOJIynIpaBUJILHBIC MHOT'OI'PaHHUKH.

PucoBath BBINyKJIBIE MHOTOTPAaHHUKA C pa3HOM 3SUIEpoBOM
XapaKTEPUCTHKOM; WCCIIEZIOBaTh BO3MOXKHOCTH  TIONYYEHUS
pe3ynbTaTa Mpu BapbUPOBAHUH TAHHBIX.

Jloxa3bIiBaTh CBOMCTBA MPABUIIHLHBIX MHOTOTPAHHUKOB.
[InanupoBath MOCTpPOEHUE MIPABMIBHBIX MHOTOTPAHHUKOB Ha
MTOBEPXHOCTSIX JPYTUX MPABIIBHBIX MHOTOTPAaHHUKOB

BekTophb! B mpocTpaHcTBE 12 IlonsTHE BEKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE. AKTyanu3upoBaTh (DaKThl 1 METOMbI IUIAHUMETPUH, PEJICBAHTHbIE
CymMMa M pa3HOCTb BEKTOpOB, INPaBWJIO NapajlieseNunenaa, | TeMe, IPOBOIUThH aHAJIOTHH.
YMHOJKEHHE BEKTOpa Ha 4YHCIO, paslIoKeHHe BekTopa no | OnepupoBaTh MOHSATHAMH: BEKTOp Ha IUIOCKOCTH M B
0a3ucy TpEX BEKTOPOB, HE JIEKALIUX B OAHON INIOCKOCTH. MIPOCTPAHCTBE; KOMIUIAHAPHBIE BEKTOpBI. IIpMBONNTE HpHMEpEI
CkansipHoe TIpOM3BEJCHWE, BBIUUCICHHE YIrila MEXIy | GU3NUeCKMX  BeKTOpPHbIX BenuunH. (OcBauBaTh  MpaBuia
BCKTOpaMHU B IPOCTPAHCTBE. BBIIIOJTHCHU S I[CP'ICTBHI‘;I CJIOKCHHA W BbIYUTAHUA BCKTOPOB,
IIpocTeifmme 3a1a4u ¢ BEKTOpaMU. YMHOXEHHS BEKTOpa Ha YUCIIO.
Joka3pIBaTh NpU3HaK KOMIIAHAPHOCTU TPEX BEKTOPOB.
Jloka3pIBaTh TEOpeMy O pa3ioXeHUH JI0O0Tr0 BEKTOpa MO TPEM
JAHHBIM HEKOMIUTAHAPHBIM BEKTOPaM.
IHoBTOpPEHME, 0000LIEHUE U 5 Ob6oOmaroniee MOBTOpPEHHE MOHATUH M METONOB Kypca | Pemate  crepeoMeTpuueckue 3agadyd  Ha  JOKa3aTENbCTBO

cucTeMaTH3alMs 3HAHUH

reomerpun 10 kiacca, cucreMmarusanus 3HaHMH. Mcropus
Pa3BUTHS CTEPEOMETPUM KAK HAyKd M €€ poJIb B Pa3BUTHUU
COBPEMEHHBIX MHKEHEPHBIX H KOMIBIOTEPHBIX TEXHOJIOTHIA.

MaTEeMaTUYCCKUX OTHOIICHUH, HAXOXKICHUE TI'€OMETPUUYCCKHUX
BEJIMYWH (IJIMH, YIJIOB, IUIoNIaeii, 00béMoB). Mcnonabp3oBarh npu
PEIICHUH CTEPEOMETPHUYECKUX 33124 TNIAHUMETPUUECKUE (HaKThl U
MeToqbl. [IpOBOAMTH JIOTMYECKH KOPPEKTHBIC JOKa3aTelbHBIC

paccyxaeHus pu penieHun CTEPEOMETPUUECKUX u
IJIaHUMETpUUYecKuX 3aaad. CpaBHMBaTh U aHAJIU3HPOBATH
peanpHBlE  CUTyallUM W BBIABIATHD ~ BO3MOXHOCTb €€

MOJIEJIMPOBAHMS Ha SI3bIKE TeOMeTpHH. MoJenupoBaTh pealbHYyIO
CUTYallMI0 Ha S3bIKE TEOMETPHUHM U HCCIIE0BAaTh IOCTPOCHHBIC
MOJIEJIM, B TOM YHWCJIE M C WCHOJb30BAHUEM ammapara ajireopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE TPOTPaMMBI TIPY PELICHUH 33]1a4.
[TomyuaTs mpencTaBleHHE O T€OMETPUU KaK O pa3BHBArOIIEHCS
HayKe, UCCICAYIOIIEH OKpYXKalIIUd MHUpP, CBA3aHHOU C
peatbHBIMA  OOBEKTaMH, MOMOTAOIIEN PEUINTh pealbHbIe
JKU3HEHHBIE CHTyallud O pOJH CTEPEOMETPHH B Pa3BUTUHU
COBPEMEHHBIX HHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBaTh U aHAIM3UPOBATH YTBEPIKIACHUS C LEJIBIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX M  HEKOPPEKTHBIX  PacCyXIEHHIl.
HccnenoBate mocTpoeHHble Mojenu. Vcmomb3oBaTh Lu(pOBbIE
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pecypcsl.

11 kaace
Ha3Banue pa3jesa (Tembl) | kosude | OCHOBHOe cojep:xxaHue pa3jena (TeMbl) OcHoBHBIE BU/BI IeSITEIbHOCTH 00y4aIOIINXCS
CTBO
4acoB
AHaJMTHYeCcKast 15 IloBTOpEeHHE: KOOpAMHATHI BEKTOpPa HA IUIOCKOCTH W B | AKTyanu3upoBaTh (PaKThl H METOJBI TUIAHUMETPHH, PelleBaHTHBIE
reoMeTpus MIPOCTPAHCTBE, CKAJLIPHOE  IPOU3BEACHUE  BEKTOPOB, | TEME, IPOBOJUTH aHAJIOTUU.
BBHIUHCIICHUE VyTia MEXAy BeKTopamMu B ImpocTpaHcTBe. | CBOAUTH ACUCTBUS C BEKTOPAMU K aHAJIOTHYHBIM JEHCTBUSAM C UX
YpaBHEHUE NPAMON, MPOXOJAILIEH Yepe3 JIBE TOUKH. KOOpJIMHATAMHU.
VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, YPAaBHEHHE IUIOCKOCTH B | BCIIOMHUTH OIpenesieHue CKaISIPHOIO YMHOXKEHHS UM €ro
OTpEe3Kax. CBOMCTBA. BBIUMCIATE C IOMOIUBIO CKAJISPHOIO YMHOXEHUS
BekropHoe MIpOU3BEICHHUE. JIuneitnsie HEPABEHCTBA, | JUIMHBL  BEKTOPOB, YIJIBI MEXAYy HUMH, YCTaHaABIUBATh
JUHEHHOE NPOrpaMMHUpPOBAaHUE. AHAJIUTUUYECKUE METOMBI | IEPIECHIUKYISIPHOCTh BEKTOPOB.
pacuéra yria Mexay MOpsSMbBIMA M IJIOCKOCTSMH B | BEIBOAWTH ypaBHEHHE IUIOCKOCTH W (OPMYIY pPACCTOSHUS OT
MHOT'OI'paHHUKAx. dDopMyna pacCcTodHusa OT TOYKHM 10 | TOYKHU OO0 IINIOCKOCTH. Pematn 3agadu, codcTasa KOOpZ[I/IHaTHBII\/'I u
IUIOCKOCTH B KOOpAuHaTax . HaxoxzaeHue pacCTOSHUM OT | BEKTOpPHBIA  MeToabl. I[IpoBOOUTH  JIOTMYECKH KOPPEKTHBIE
TOYKH JI0 TUIOCKOCTH B KyO€ M MPaBUIIBHOM MUpaMHue. JIOKa3aTeJbHbIE PACCYXKICHUS IpPU PELICHUU T€OMETPHUYECKHUX
3alad  Ha MPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO METOJa.
AHaJ'II/ISI/IpOBaTI) U MOACIIUPOBATH HA A3BIKE I'COMETPHUU PCAJIbHBIC
CUTYallMH, CBSI3aHHBIE BEKTOpAaMHU U KoopAauHaTamu. MccnenoBath
MIOCTPOEHHBIE MOJIENIM, B TOM YHCIE€ U C UCIOIb30BAHUEM
anmapara anreOpbl. Mcnonbp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI.
3HAKOMUTBCS C UCTOPUEH PA3BUTHUS MATEMATUKH.
IloBTOpenue, 06001mIEHNE 1 15 CeueHHs MHOTOIPAHHMKOB: CTAaHAAPTHBIE MHOIOIPAaHHUKH, | Pemars crepeoMeTpuyecKue 3aJau Ha JOKa3aTeIbCTBO

cucTeMaTU3alus 3HAHUM.

METOJ  CJENOB, CTAHJIAPTHBIE IUIOCKOCTH, IIEPECEYECHUS
HIpSAMBIX U IUI0CKOCTel. IlapaiienbHblie IpsiMble U INIOCKOCTH:
MapajuleIbHBIE CEYEHUs, pacdy€T OTHOIIECHUH, YIIBI MEXAy
CKPEIIMBAIOIUMHUCS TPAMBIMH. [lepneHnukynsapHbe MpsMble
M IJIOCKOCTH: CTaHJApTHBIE Tapbl HEepHEHANKYISPHBIX
IUIOCKOCTEH UM  TpPSMBIX, CHMMETPHM MHOTOTPAHHHUKOB,
TeopeMa O TpEX NEPHEHAUKYISIpaX, BBIUHACICHHUA JUIMH B
MHOTOTpaHHUKax. [loBTopeHue: miomany MHOTOYTOJBHUKOB,
bopMyIibl IS TIoLIaaeH, cooOpakeHus Mog00usl.

[Inomany ceyeHnii MHOrOrpaHHHUKOB: MIJIOLIAIN
MMOBEPXHOCTEH, pa3pe3aHrsi Ha YaCTH, COOOpaKEHUS OO0,

MaTeMaTUYECKUX OTHOUIEHUHN, HAX0XK/IEHUE T€OMETPUUECKUX
BEJIMYMWH (JUIMH, YTJIOB, IIoNIaneH, 00béMOB). Mcmonb3oBath npu
PEIIeHNN CTepeOMETPUIECKIX 3aj1ad TUTAaHUMETpUIecKre (DaKkThl U
MeToJibl. [IpOBOJIUTH JIOTMUECKH KOPPEKTHBIE I0Ka3aTebHbIE
paccyKJIeHUs pU PEIIEHUH CTEPEOMETPUUECKUX 3a]1ay .
CpaBHHBATh U aHAJIM3UPOBATH PEATbHbIE CUTYAllUU U BBIABIIATH
BO3MOYHOCTb €€ MOJEIMPOBAHUS HA A3bIKE T€OMETPUHU.
MoaenupoBaTh peajbHYIO0 CUTYalUI0 Ha A3BIKE TEOMETPUU U
HCCIIEIOBATH IOCTPOECHHBIE MOJEIH, B TOM YHCIIE U C
WCIIOJIb30BAaHUEM arinapara anreOpsl. Mcmons30BaTh
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KOMITBIOTCPHBIC MTPOrpaMMBbI IIPpU pCHICHUU 3a/1a4.

O0BEéM MHOTOTpaHHUKA 17 O0véMm Tenma. OO0BEM mpsiMOyrombHoro mapamtenenunena. | CBoOOIHO omepupoBaTh MOHATHSIMHU: OO0BEM Tema, O0O0BEM
3agaun 00 yznBoeHHH KyOa, 0 KBaIpaType Ky0a; 0 TPUCEKLHH | IPSMOYTOJIbHOIO MapajulesieHuIeaa.
yria. DopMynUpoBaTH OCHOBHBIE CBOMCTBA 00BEMOB.
CrepeoMeTpuieckue 3agaud, CBsi3aHHble ¢ 00bEMoMm | JlokaszeiBaTh  Teopemy 00 00béME  TIPSIMOYTOJIEHOTO
NPSAMOYTOJILHOTO Iapajuleenuea. napaienenuIiesna, caeICTBUs U3 Hee.
[lpuknanHble 3agaud, CBsSI3aHHBIE C BbIUMCIEHHMEM 00bBEMa | Pa3zpe3aTs MHOrOrpaHHHMKH, EPEKIAAbIBATE YACTH.
NPSMOYTOJILHOTO TapajuleNenume/a. Pemrate crepeomerprueckue 3a1aun, CBS3aHHBIC C BBIYHCICHUEM
OO0BEM MPSIMOIA TTPU3MBIL. 00bEMa MPSMOYTOIBHOTO MapaIeTenuIe/ia, TPU3MBIL.
CrepeoMeTpuieckue 3aiadd, CBs3aHHbIE C BblYMciIeHUeM | CpaBHUBATh M aHAJIM3UPOBATH YTBEPXKACHUS C LIETIbIO BHIABICHUS
00BEMOB TIpsiMOii ipu3MBL. [IpuKiIamHble 3aauu, CBSI3aHHBIE C | JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYXKACHHMH.
00bEMOM TpAMOW TpU3MBL. Berurcienne o0BEMOB Ten ¢ | AHaNM3MPOBATH U MOJEIHUPOBATH Ha SI3bIKE TEOMETPUH PeabHbIC
NOMOIIBIO  onpefenéHHOro uHTerpaga. OObEM HAKIOHHOM | CUTyauud,  CBsA3aHHble ¢ O0BEMOM  MPSIMOYTOJIBHOTO
npusMel, nupaMuabl. @Popmyna o0béMa HUpaMHIBI napajienenuiesna, MPU3MBI, MUPAMHIBL. UccnenoBatb
OtHomleHHe 00BEMOB MHUpaMHI C OOMIMM  YIJiOM NOCTPOCHHBIE MOJIEIM, B TOM WYHCIE W C HCHOIB30BAaHHEM
CrepeoMeTpuueckue 3a7add, CBsA3aHHbIE C oOObEMamHu | ammapara aireOpsl. BBIBOOUTE OCHOBHYIO — HHTETrpPalIbHYIO
HaKJIOHHOM MpH3MbI, upamMupl. [Ipukiaanaele 3agaun mo teme | GopMmyny Uil BblUucieHHs 00BEMOB Teld. JlokasbiBaTh TeopeMmy
«O0BEMBI TeIl», CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM NMpPHU3MBL, | 00 00bEME HAKIIOHHOH NPU3MBI Ha TPUMEPE TPEYTrOIbHOMN
nupamuiel. [IpuMeHenne o0bEMOB. BrrarcieHne paccTOsSHUS | IPU3MBI M JIJISl TPOU3BOJIBHOM Npu3MBbl. [loKa3bIBaTh TEOpeMy: 00
JI0 TUTOCKOCTH. 00bEMe mupamMuIbl, (HOpMYIMPOBATH CIEACTBUS M3 Hee: 00bEM

yCcedEHHOW TMHpaMubl. BbIBOIUTH (oOpMylly Al BBIYMCIICHHS
00bEMOB yCeUEHHOW TMPaMU/IBI.

Tena Bpamenus 24 Lununapuyeckas MIOBEPXHOCTb, obpasyromue | CBOOOAHO ~ ONEpUpOBAaTh  MOHATHSAMM:  LIMHAPUYECKAs
muIMHIpHYeckoil mosepxHocTH. Lumuaap. [Ipsmoit kpyroBoii | HOBEpXHOCTh,  LWIMHAP  M3yuaTh  crmocoObl  MOSydYeHHUs
mumuHap. [lnomans ToBepXHOCTH IHMIMHApA. KoHMueckas | MUIMHIPUYECKOH  TMOBEepXHOCTH, IwimHApa  .M300paxkath

MOBEPXHOCTh, O00pa3yloIlue KOHHUYECKOW IOBEPXHOCTH
Konyc. Ceyenne KoOHyca IUIOCKOCTHIO, NapajuleIbHOU

OWIMHADP M €ro CEYEHHUs IIOCKOCThi0 CBOOOTHO OINEpUpOBAThH
MOHSTUSIMU: KOHUYECKasl MOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC
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TUIOCKOCTH OCHOBaHUs. Yceu€HHBIH KoHyc. l300paxkenue
KOHYCOB H yCEUu€HHBIX KOHycoB. Ilmomans OoxoBoit
MOBEPXHOCTH W TOJHOW ToBepxHOCTH. (CTepeoMeTpuueckre
3aJaud Ha JIOKa3aTeJIbCTBO M BBIYMCICHHUE, IMOCTPOCHHEM
CeUeHMH IIITUHIIPa, KOHYCA.

[IpuknanHsie 3aqa49u, CBSI3aHHBIE C IAIHHIPOM.

Cdepa u map.

[epeceuenne chepsl U mapa ¢ mIockocTeio. Kacanue mapa u
chepsl IIIOCKOCTHIO. BT 11 m300pakeHue mapa.

VYpasuenune chepsl. [Imomans chepsl 1 e€ gacTei.

Cummetpus cdepsl U mapa.

CrepeoMeTpryeckie  3aJadydl  Ha  JIOKa3aTelbCTBO U
BBIUMCIICHHE, CBS3aHHBIE CO Cepoil W IIapoM, MOCTPOCHHEM
UX CEYECHUH IIIOCKOCTHIO.

[MpuknanHble 3a1a4u, CBI3aHHBIE cO chepoil U mapom.
[loBTOpEHME: OKPYKHOCTH Ha TTOCKOCTH, BHIYHCIICHHS B

OKPYKHOCTH, CTaHIaPTHBIC 110100Us Pa3mudHbie KOMOMHAITUT
TEJ BpallleHHUsl © MHOTOIPaHHUKOB. 3aaauu 1o teme «Tena u
IIOBEPXHOCTH BPALLECHUS.

UzyuaTh cnocoObl MomyyeHns: KOHUYECKOW TTOBEPXHOCTH, KOHyCa
M300paxarh KOHYC M €ro CeYeHHUs IUIOCKOCTBHIO, MPOXOIAIICH
4yepe3 OCh, U IUIOCKOCTBEO, NEPIEHAUKYIAPHON K ocu BrIBOIUTH
(hopMyIIBI ISl BEIYMCIICHUS OOKOBOM M TMOJHOMN TOBEPXHOCTEH Tel
BpamieHus PemaTh crTepeoMeTpuueckue 3anadM, CBsS3aHHBIE C
TeJTaMH BpalleHHUs, HaXOXKIECHUEM IUIOMAaan OOKOBOM W MOIHOU
MIOBEPXHOCTH, TOCTPOCHUEM CEUEHHI.

Hcnonp30BaTh Mpu pelieHUH 3a7ad MIaHUMeTpruUecKue HakThl U
METOBL.

CpaBHUBaTh U aHATM3UPOBATH YTBEPXKACHUS C LENBIO BHISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKJIEHH.
AHanuM3upoBaTh U MOJAEIHUPOBATh HA SI3bIKE T€OMETPUH pPEalbHbIC
CUTYAaLMH, CBSI3aHHBIE C KOHYCOM U LIUJIUHAPOM.

UccnenoBath MOCTpOCHHBIE MOJAETH, B TOM 4YHCIE H C
UCIIOJIb30BaHHEM arapaTa anreOphl.

AKTyanm3upoBath (akThl U METObI IUIAHUMETPHH, PEIEBAHTHBIC
TeMe, IPOBOIUTH aHANOTHH. CBOOOIHO ONEPUPOBATH MOHATHSIMH:
cdepa u map, HeHTpP, paguyc, TuaMeTp cepsl U IIapa.
HccnenoBarh B3anMHOE pacmioioxkeHue chephl U MIIOCKOCTH.
dopmyIrpoBaTh ONpeAeNieHIe KacaTelbHOM IIOCKOCTH K chepe.
Joka3piBaTh TEOpEMbl O CBOWCTBE M MPU3HAKE KacaTebHOU
IJIOCKOCTH.

BreiBoauts (hopMyiry ans BEIUMCIEHHS IDIomanud chepsl depes
paauyc chepsl.

AHaJII/I3I/IpOBaTI) 1 MOACIIUPOBATH HA A3BIKC T€OMETPUHN PCAJIbHBIC
CUTYaIiH, CBS3aHHEIE C IIapoM U cdepoil. Permars mpocTeie
3a/1a4d, B KOTOPBIX (PUTYPUPYIOT KOMOMHAIINY TeJl BPAIlleHUS U
MHOT'OT'PaHHUKOB Hcnonp3oBaTh IIpu pCIICHUU 3aaa4, CBA3aHHBIX
co cthepoii u mapom, ITaHUMETPUYECKUE PAKTHl U METOIBI.
Pemiate cTepeoMeTpuueckue 3a1aun, CBA3aHHbIE C TEIAMU
Bpali€Hus, MOCTPOCHUEM CeUeHUH Tel BpaleHus, C
KOMOWHAIMSMU TEJ BPALICHUS] © MHOTOTpaHHUKOB. [IpoBOMTH
JIOTUYECKU KOPPEKTHBIE JOKa3aTeIbHbIE PACCYKACHUS MpU
PEIICHUN TECOMETPUUCCKUX 3a/lad, CBA3aHHLIX C
MIePIICHANKYJIIPHOCTHIO TNIOCKOCTEH. AHAM3UPOBATH U
MOJICIMPOBATh Ha SI3bIKE T€OMETPUU peabHbIe CUTYAIUH,
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CBSA3aHHBIC C MHOT'OI'paAHHUKAMMU. I/ICCJ'IGI[OBaTL MNOCTPOCHHBIC
MOJEIIN, B TOM YHCJIC U C MCIIOJIb30BAHUEM aIlrapara EU'IFCGpLI.

Ilomaay NoBEePXHOCTH U
00BEMBI KPYIJIBIX TeJl

O0néMm mmmmHApa. Teopema 006 00BEME MPSAMOTO ITMIIMHIpA.
[Tnomaan OOKOBOH H TOJMHON TMOBEPXHOCTH IMJIMHAPA.
Boeruncnenne 00BEMOB Ted € TMOMOIIBIO  ONPEACIEHHOTO
uaTerpana. O0bpEM KoHyca.

[Inomaan 60KOBOM 1 IOTHOM TOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKue 3aladd, CBSA3aHHBIE C BBIYHCICHUEM
00BEMOB TUIHHIPA, KOHYCA.

Ilpukmagaeie 3agaun 1Mo TeMe «OOBEMBI W IIOMIATH
MIOBEPXHOCTEN TelL.

O0BéM mapa U mapoBoro cekropa. Teopema 00 00béMe Iapa.
[Tnomane cdepsr.

CrepeoMeTpUUeCKHE 3aJayd, CBS3aHHBIE C BBIYHCICHHEM
00BEMOB 11apa, MIAPOBOTO CETMEHTA, IIAPOBOTO CEKTOPA.
[Tpuxmagaeie 3amaun mo Teme «OOBEMBI Tem», CBSI3aHHBIE C
00BEMOM TI1apa | TUIOMIABI0 CepHhI.

CoOTHOIIIEHUST MEK/TY TUTOIIA/IMU TIOBEPXHOCTEH U 00bEMaMu
MOTOOHBIX TEIL.

[TomoOHEIE TeNa B IPOCTPAHCTBE.

N3menenune o6bEMa pu mo00MH cTepeOMETPUIECKUE 3a1auH,
CBSA3aHHBIE C BBIYMCIIEHUEM 00BEMOB TEN U IUIOLIALEN
MTOBEPXHOCTEH.

CBoOOOHO OIEPUPOBATH MOHATHAMH: OOBEM TeNa, IUIOIIAIb
noBepxHocTH. DopMynHpoBaTh OCHOBHBIE CBOHCTBa OOBEMOB.
JokaspiBaTh TeopeMbl: 00 00bEMe nuiuHApa; 00 00bEMe KoHyca.
BeBomuTh QoOpMydBl I BEIMHCIEHHS O00BEMA YCEUEHHOTO
KOHyca. MccienoBarh IMOCTPOCHHBIE MOJETH, B TOM YHCIE U C
HCTIONB30BaHUEM ammapaTa anreOpbl.

3HaTh BO3MOKHOCTH PEIICHUS 3a/1a4 HA OCTPOCHHE ITUPKYIIEM U
JIMHEUKOH, O KJIaCCUYECKUX HEepa3pelIMMbIX 3a/1adax.

CB000IHO OTIEpUPOBATh MOHSATHAMU: IAPOBOM CEIMEHT, IAPOBOH
CJIOM, IIApOBOM CEKTOpP, OCHOBAHME MW BHICOTA CEIrMEHTA,
OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BreiBogute opmysibl AnsS  HaxoXIEHHs OOBEMOB MIAPOBOTO
CerMeHTa, IapOBOTO CEKTOPA, TIOMa i chepbl.

Jloka3siBaTh Teopemy 00 00BEME TIapa.

Pemate crepeoMerpuyeckue 3aqadd, CBS3aHHBIE C 00BEMOM
miapa, MIapoOBOIO CETMEHTa, IIapOBOTO CEKTOpa, IUIOMIAABI0
cepsl.

CpaBHHMBATh M aHAIM3UPOBATH YTBEPKICHHUS C HETBIO BBISIBICHUS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX pacCyKICHUH.
AHaJII/ISI/IpOBaTI) U MOACIIUPOBATH HA A3BIKE T'COMETPHUU PCAJILHBIC
CHUTyalllW, CBs3aHHbIE C OOBEMOM IMIapa, IIApOBOTO CETMEHTa,
HIAPOBOTO CETMEHTA, TUIOIIA/IBI0 CHEpPHI.

CBoOOJHO  omepupoBaTh TOHSTHEM: TIOJOOHBIE Tela B
NpOCTpaHCTBE.  BblUUCHATE  00BEMBI  TE€N C  HOMOIIBIO
OIIpeIeIEHHOr0 MHTErpaia. Pemats crepeoMeTpuiecKue 3aaadn,
CBA3aHHBIC C COOTHOIICHUAMU MEKIY IJIoMaaaIMU HOBerHOCTeﬁ
1 00béMamMu TO100HBIX Tell. [IpoBOANTH JTOTMYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYXKACHHS IPHU PEHICHUH Te€OMETPUYECKUX
3aja4, CBSI3aHHBIX C BBIYUCICHHEM OOBEMOB TEN C TIOMOIIBIO
OTIPEICIEHHOTO WHTErpalla, HAXOXKJICHUEM COOTHOIICHUS MEXKIY
IUIOIIAAsIMA  TIOBEpXHOCTEl W 00béMaMu MOAOOHBIX  Tell.
AHaMM3UPOBAaTh U MOAEIHPOBAThH HA S3bIKE TEOMETPHUU peajibHbIE
CUTyaluu, CBSA3aHHBIC C 00béMamMu U MMOBEPXHOCTAMU TEJI, HaA
JIOKa3aTeJIbCTBO M HA HAXOXKJCHHE T€OMETPHUUECKUX BEJTUUMH
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ABuxenust

JBwxkenus mnpoctpaHcTBa. OtoOpakeHus. J[[BwkeHHS WU
paBeHCcTBO ¢uryp. OOmme cBoHcTBa JBWKEHUH. Busr
JIBIKCHHIA: TIapaJUIeIbHBIN IEpEHOC, [ICHTPaIbHAS CHMMETPHS,
3epKalbHas ~ CHUMMETpHs, TOBOPOT  BOKPYT  TPSMOH.
[IpeoOpazoBanus momobusi. Ilpsmas wu chepa Diinepa.
I'eomeTpruueckue 3a1a4n HA TPUMEHEHHE ABIKESHUS

[IpumensTy mnpaBuiga BBHIMONHEHHUS JEHCTBUH CIOXKEHUS U
BBIUUTAHUSI BEKTOPOB, YMHOXXEHHUS BEKTOpa Ha YHCIO IPH
pemeHny 3axad. Haxogute KOOpAMHATBI BEKTOpPa B JaHHOM
0asnce W CTPOHUTH BEKTOp MO €ro KOOpAWHATaM. BCHOMHHTH
OlpelieNieHHe CKASIPHOTO YMHOXCHHSI M €ro  CBOWCTBA.
BblUuCIATE € MOMOIIBIO CKAIAPHOIO YMHOXEHHUSI JJIMHBI
BEKTOPOB, YTJIBI MEXTY HHUMH, yCTaHaBIIMBATh
MepIeHANKYISIPHOCTh BEKTOPOB. AHanM3UpoBaTh u
MOJEJIUPOBaTh Ha S3bIKE TIE€OMETPHUU pEAIbHBIE CHUTYyalluHy,
CBSI3aHHBIE ¢ PU3NUECKUMH BEKTOPHBIMU BEJIMYUHAMH.
Hcnonp30BaTh MpH peUICHWHU 3a/1ad, CBSI3aHHBIX C BEKTOpPaMHU B
MIPOCTPAHCTBE, IIaHUMeTpHUeckhe GaxTbl 1 MeToasl. CBOOOIHO
OTIEpUPOBATH MOHATHSIMH: OTOOpaKEHHE MPOCTPAHCTBA Ha ceOd,
JBIDKEHHE TPOCTPAaHCTBA; IEHTpajbHAas, OCeBas M 3epKaJIbHAas
CUMMETpPHUH, TapajuieNIbHBId TIEPEeHOC; PaBeHCTBO W MoJo00He
¢uryp. Jloka3piBaTh yTBEp)KACHUS O TOM, 4YTO ILIEHTpaJIbHas,
oceBass W 3cpKalbHAas CHMMETPUH, TMapajulelbHBId IEPEeHOoC
ABJIIOTCA IBHXCHUSMU. Bremoaaars HpeOGpa?;OBaHI/IH HOI[O6I/I$I.
OnepupoBaTh TOHATHSAMHU: TpsMas u cdepa Oiinepa. Permmarts
reOMETPUUYECKHE 3aJadyd C  HCIOJIb30BAaHWEM  JBHXXCHHUH.
Wcnonn3oBaTh IIpU pCIICHUU 3aa4 ABUKCHUA ITPOCTPAaHCTBA U UX
CBOMCTBA.

IHoBTOpPEHME, 0000ILIEHUE U
cucTeMaTU3anMsA 3HAHUM

17

Ob6oOmaroniee MOBTOpPEHHE TMOHATUH M METONOB Kypca
reomerpun 10—11 kmaccoB, cucremaruzanus 3Hanui. Mcropus
pa3BUTHUSl CTEPEOMETPUM KaK HAyKH U €€ pojib B Pa3BUTHUHU
COBPEMEHHBIX WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHII.

Hcnonp3oBaTh OpU  PELICHHH CTEPEOMETPUYECKUX  3a/ad
IUIaHUMEeTpUYeckne (akThl W MeToJbl. [IpOBONUTH JOTHYECKH
KOPpPEKTHBIE JIOKa3aTelbHbIE pPACCY)XIEHUS TpU  pEIIeHUU
CTEPEOMETPUUECKUX U IUTaHUMETpUUECKUX 3anad. CpaBHHUBATh U
aHAJIM3UPOBATH PEAIBHBIE CUTYallut U BBISIBIISIT BOBMOXKHOCTh €€
MOJIEJIMPOBAHMS Ha SI3bIKE reoMeTpuH. MoJaenupoBaTs peagbHyIo
CUTYallMI0 Ha S3bIKE T€OMETPHUHM M HCCIIEA0BAaTh IMOCTPOCHHBIC
MOJIEJIU, B TOM YHUCIIE U C UCIIOJIb30BaHUEM alIapara aireopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE MMPOTPAMMBI IPU PEIIEHUH 33/1a4.
[TomyuaTs mpencTaBiIeHHE O TEOMETPUH Kak O pPa3BUBAIOIICHCA
HayKe, WCCIEIyIoel OKpYKaloUMil MHp, CBA3aHHOM ¢
peasbHBIMH  OOBEKTaMH, T[IOMOTAIOUIEH pEInTh peabHbIE
JKU3HEHHBIE CHTyallud O pOJH CTEPEOMETPHH B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX H KOMIIBIOTEPHBIX TEXHOJOTHI.
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3.3. Hcnonv3zosanue 31eKmpoHHbIX (WUPPOBBIX) 00pA3068aAMEILHBIX PECYPCOS U YUem padouell npozpammsl 60CRUMAHUA NPU
0C60eHUU meM YueOHO020 npeomema

10 kaxacce
Ne Pa3nen. Tema JiekTpoHHbIE (LM pPOBbIE) KiroueBble BocmuTaTeILHBIE 32aYHU Koa-Bo
o0pa3oBarejibHbIE Pecypchl JacoB
Beenenue B crepeoMeTpuio ®dopmupoBaTh yMeHHE padoTaTh palMoOHAIBHO,
IUTAHOMEPHO, OPTaHU30BAHHO, KOHTPOJIMPOBATh U
AHAJIM3UPOBATH HTOTU CBOEN pabOTHI;
B3aumnoe PACIOI0KEHUE MPAMBIX B
DopMHpPOBATh U pa3BUBATH TPYIAOBBIE HABBIKU
NPOCTPAHCTBE.
ITapanieJbHOCTh NPSAMBIX H @opMHpOBaTh U pPa3BUBaTh PALUOHAIBHYH 3aIlUCh
IUIOCKOCTEi B POCTPAHCTBE oOyyaromuxcs, 100MBasiCh MX KPaTKOCTH U MOJTHOTHI,
Pa3BuBath yCTHYIO pedb, IPUBUBAS KYJIbTYPY peUn
IlepneHAUKYJIAPHOCTD NPSAMBIX U ®dopmupoBaTh yMeHHE paboTaTh PalldOHAIBHO,
MJI0CKOCTEl B IPOCTPAHCTBE IUIAHOMEPHO, OPraHU30BAaHHO, KOHTPOJIMPOBATH U
aHAIM3UPOBATH UTOTH CBOEH pabOTHI;
Y1l H pacCTOSIHUA DopmupoBaTh yMEHHE padoTaTh PaOHAIBHO,
IIJIAaHOMEPHO, OPraHN30BaHHO, KOHTPOJIMUPOBATH U
AHAJIU3UPOBATb UTOT'N CBOEH pa6OTLI;
Muororpannuku DopMHUpPOBaTh U Pa3BUBATh TPYJOBBIE HABBIKH
BEKTOPLI B HpOCTpaHCTBe q)OpMI/IpOBaTL U Ppa3BUBATb PAIIMOHAJIBHYIO 3aIllUChb
oOyJaronuxcs, J00MBasiCh UX KPATKOCTH U TOJTHOTBI,
Pa3BuBath yCTHYIO pedb, IPUBHUBAS KYJIBTYPY peUn

HporpaMMa BOCITMTAHUS HIKOJIBI BKIIFOYA€T MOAYJIb «Ypoqﬂas[ JACATCIIBHOCTB», KOTOpBIfI OIMpPEACIISICT BOCIIUTATCIIBHBIC BO3MOKHOCTH YpOKa. PeaHI/ISaHI/IH
neaarorut4yeCKuMu pa6OTHI/IKaMI/I BOCIIMTATCJIBHOTO MOTCHIIMAJIa YPpOKa NpeAIoIaract CJICaAyrouee:
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MAKCUMATILHOE UCNOIb308AHUE BOCHUMAMENLHBIX 803MONICHOCMEN COOEPAHCAHUS YUEOHbIX NpedMemos OJisi YOPMUPOBAHUS V' 0OVUAIOUUXCS POCCULICKUX
MPAOUYUOHHBIX OYXOBHO-HPABCBEHHBIX U COYUOKYILMYPHBIX YEHHOCMEU, POCCUNICKO20 UCHOPULECKO20 CO3HAHUSL HA OCHO8E UCMOPUYECKO20 NPOCEEUCHUS,
nooOOp COOMBEMCMBYIOWE20 COOEPICAHUSL YPOKO8, 3A0AHUL, BCNOMOAMENbHbIX MAMEPUAN08, NPOOIEMHBIX CUMYayuil 0isi 00CYIHCOeHU,

BKIIIOYEHUE YYUMENIMU 8 paboyue Npocpammbvl N0 YUeOHbIM NPeOMemam, Kypcam, MoOYIsM YeresblX OPUEHMUPO8 Pe3YIbmamos 60CNUMAKUs, UX V4Eém 8
onpeoeneHuy 60CRUMAamMenbHbiX 3a0a4 YPOKO8, 3aHAMuUll,

BKIIIOYEHUE YHUMENAMU 6 padouue npocpammvl YYeOHbIX NPeOMemos, Kypcos, MOOVIell MeMamuku 6 COOMEEmMCmeul ¢ KaleHOAPHbIM NIAHOM
80CNUMAMENbHOU Paboml;

8b100p Memo008, MemoOuK, MEeXHOI02Ul, OKA3bIEAIOUUX BOCNUMAMENbHOE 8030elicmaue Ha JTUYHOCIb 6 COOMBEENCMEULU ¢ B0CRUMAMENbHbIM UOeAIOM,
Yenvio U 3a0aUami BOCRUMAHUSL, Yele8bLMU OPUSHMUPAMU Pe3VIbIMaAmo8 60CNUMAHUS, Peaiu3ayuo NPUopumema 60CRUMAanUsl 8 y4eOHoU 0esimelbHOCmL;

npugieyenue GHUMAHUsL 00VHAOUUXCS K YEHHOCMHOMY ACNEKMmY U3yYyaemvlX Ha YPOKAX NpeoMemos, seieHull U coobimutl, UHUYUUPOBAHUE 0OCYIHCOeHUl,
BbICKA3bIBAHULL C80€20 MHEHUSl, BbIPAOOMKU C80€20 TUYHOCHHO20 OMHOUIeHUSL K U3YUaeMbiM COOLIMUSM, SGNEeHUAM, TUYAM,

npumMeHenue UHMePaKmusHovlX Popm yueOHOU pabomvl — UHMELIEKMYANbHbIX, CIMUMYIUPYIOWUX NO3ZHABAMENbHYIO MOMUBAYUIO, USPOBLIX MEMOOUK,
ouckyccuil, 0arwux 803MONICHOCHb NPUOOPECTU ONbIM 6e0eHUss KOHCMPYKMUBHO20 Ouanoed, 2pynnosol pabomovl, KOMOpas yuum cmpoums OMHOWEHUs. U
Oeticmeosams 6 KOMaHoe, CROCOOCMEYem Pa38umuI0 KpUmu4ecko2o MbluLIeHUsL,

noo6ysicoenue ooyuarowuxcs coobnodams HOpMvl NOBEOEHUs, NPABUILA OOWEHUS CO CBEPCMHUKAMU U Nedd202UYecKUMU pabOmMHUKAMU, COOMEEMCmayouue
VKIa0y 00u4eo0bpaz08amenbHOll Op2anu3ayul, yCmaHosieHue u n000epIiHcKy 000podicelamenbHol ammocgepbi,

OpP2aHU3AYUIO HACMABHUYECMBA MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX 0OYUAIOWUXCS HAO HEYCNesaiowuM 0OHOKIACCHUKAMU, 8 MOM YUCle ¢ 0COObLMU
00pazosamenbHblMu NOMPEOHOCMAMU, 0AIOWe20 00YYAIOWUMCSL COYUATLHO 3HAYUMBLL ONbIM COMPYOHULECEA U 83AUMHOU NOMOWU;

UHUYUUPOBAHUE U NOOOEPICKY UCCIe008AMENbCKOU 0esimelbHOCMU 00yYaowuxcs, NIAHUPOBAHUEe U 8bINOJIHEHUE UHOUBUOVAILHBIX U 2DYNNOBIX NP OEKMO8
B0CNUMAMENLHOU HANPABIEHHOCIL.

Ipuopumemmuvle 3a0auu 60CNUMAHUS HA YPOBHE CPeOHe20 00ujeco 00pazo8anus

B Bocniutanuu oOydaronuxcsi IOHOIIECKOTO Bo3pacTa (ypoBEHb CpeIHEro 001ero oopa3oBaHus) TaKUM MIPUOPUTETOM SIBIISIETCS CO3/IaHHE OIarompUsATHBIX
yCIOBU 17151 IPpUOOpETeHHs 00YJarOIIMMHUCS OTBITA OCYIIECTBIECHUS COLMATBHO 3HAYUMBIX JIeTI.

Brigenenue n1aHHOTO MPUOPUTETA CBSA3aHO C OCOOCHHOCTSIMH 00YYarOIIMXCS FOHOIIECKOTO BO3pacTa: ¢ UX MOTPEOHOCTHIO B )KM3HEHHOM CaMOOIPE/IelIeHUH,
B BBIOOpE NajbHEHIIEro »KU3HEHHOTO IMYTH, KOTOPBIN OTKpPBIBAETCS Mepe] HUMHU Ha MOPOTe CaMOCTOSTENbHOW B3pocion xu3Hu. CaenaTh MpaBUIbHBIN BBIOOD
CTapIICKIIACCHUKAM TIOMOXKET MMEIOIUICS Y HUX PEealTbHBIA MPAKTUICCKUI OIBIT, KOTOPBI OHM MOTYT MPHUOOPECTH B TOM YHWCIIE M B IIKOJe. BaxkHO, 4TOOBI
OIBIT OKAa3aJICS COIMAJIBLHO 3HAYMMBIM, TaK KaK MMEHHO OH IMOMOXET TapMOHHYHOMY BXOXKJICHHIO OOYYaIONIMXCS BO B3POCIYIO KH3Hb OKPYKAIOIIETO WX
oOmiecTBa. JT10:

OITTBIT JIeJI, HAIIPABJICHHBIX Ha 3a00Ty O CBOEH CeMbe, POJTHBIX M OJIM3KHX;
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TPYZOBOH OIBIT, OIBIT YYaCTHs B IPOM3BOACTBEHHOMN NPAKTHUKE;
OIIBIT JI€JI, HAIIPABJIECHHBIX HA I10JIb3y CBOEMY POJHOMY I'OPOAY HUIIU CEly, CTpaHe
B IIEJIOM, OIIBIT ACATEIBHOTO BBIPAKEHUSI COOCTBEHHOW I'PakJaHCKOH TTO3UINH;

OIBIT IIPUPOJOOXPAHHBIX JIEIL;

OIIBIT pa3pC€IICHUSA BO3HUKAIOINUX KOH(bJ'II/IKTHI)IX CI/ITyaHI/Iﬁ B IIIKOJIC, A0OMa

HJIM Ha YJIUIEC,
OIIBIT CAMOCTOATCIIBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3HaHHI>i, IMPOBCACHUA HAYUHBIX HCCHeﬂOBaHHﬁ, OIIBIT HpOCKTHOfI JACATCIIBHOCTH,
OIIbIT HM3YUYCHHUA, 3alllUTbl MU BOCCTAHOBJICHHUA KYJIBTYPHOI'O HACICAHA YCIOBEYCCTBA, OIIBIT CO3JaHHA COOCTBEHHBIX HpOI/I3BeI[eHI/II71 KYJIBbTYPbI, OIIBIT

TBOPYECKOTO CAMOBBIPAKEHHUS;
OTIBIT BEACHUS 37I0POBOTO 00pa3a KU3HU U 3a00THI O 3/I0POBHE JPYTUX JIOICH;
OITBIT OKA3aHWMsI IIOMOIIN OKPY>KAFOIINUM, 3200ThI O MAJTBIIIAX MU TIOKMIIBIX JTFOSX, BOJIOHTEPCKUMN OIIBIT;

OIIBIT CAMOIIO3HAHUA U CaMOaHaJIn3a, OIIbIT COMHAJIbHO IIPUCMIICMOI'O CAMOBBIPAXKCHUS U CaMOpPCaJIn3allum.

3.4. Temamuueckoe naanuposanue (pacnpeoeieHue mem U CO0ePHCanHus yuedHozo npeomema no ypokam)

10 kaace
Homep Tema ypoka
ypOKa
BBenenue B crepeomeTpuio 234
1 OCHOBHBIE NTpaBUIIa U300pPAKEHUS Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX MPSAMBIX (OTPE3KOB), CPEIMHBI OTPE3Ka.
2 [lonsiTHs cCTEpeOMEeTpHN: TOUKA, IPSIMasi, TNIOCKOCTh, IIPOCTPAHCTRO.
3 [lonsiTHs: IepeceKarIuecs MIOCKOCTH, MEPECEKAIINECs MPsiMasi B IIIOCKOCTh; IMOJIYIPOCTPAHCTRBO.
4 MHoOrorpaHHuKH, H300paKEHUE TPOCTEHIIINX MPOCTPAHCTBEHHBIX DUy, HECYIIECTBYIONTNX 00BEKTOB.
5 MHOrorpaHHUKH, H300paKEHUE MPOCTEHIIINX MPOCTPAHCTBEHHBIX (HUTYp, HECYNIECTBYIONTUX 00BEKTOB.
6 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIEACTBUS U3 HUX.
7 AKCHOMBI CTEPEOMETPHUH U TIEPBEIE CIIEICTBUS U3 HUX.
8 AKCHOMBI CTEPEOMETPHH U TIepBEIe cencTBUs U3 HuX. CrocoObl 3a/1aHus IPSMBIX U IJIOCKOCTEH B pocTpaHcTBe. O003HAUEHMSI IPSMBIX U TUIOCKOCTEH.
9 N3o0paxeHne ceueHuil mupamMuibl, Ky0a U IpU3Mbl, KOTOPBIC IPOXOAAIT Yepe3 ux pedpa. PackpaiinBanue MoCTPOCHHBIX CEUECHUI pa3HbIMU I[BETAMH.
10 N300paxenne ceyeHuil mupamMuibl, Ky0a W IpU3Mbl, KOTOPBIC IPOXOAAIT Yepe3 ux pedpa. PackpaiinBanue MoCcTPOCHHBIX CEUESHUI pa3HBIMU I[BETAMH.
11 N3o0paxenne cedeHuil mupamuibl, Kyoa U IpU3MBI, KOTOPBIC IPOXOAST Yepe3 ux pedpa. PackpammBanue moCcTpOCHHBIX CEUSHUI pPa3HBIMU I[BETAMH.
12 Mertoa cnefoB sl HOCTPOCHUS CEYEHUM.
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13

Mertoa cnefoB sl HOCTPOCHUS CEUCHUM.

14 Meron cinenoB s TOCTpoeHUs cedeHnii. CBOMCTBA IepeceueHUH IPSIMBIX M TNTOCKOCTEH

15 [locTpoeHue cedeHmii B KyOe, mupaMuie 1Mo TpeM ToukaM Ha pebpe. Co3aHne BBIHOCHBIX YePTEXKeEH M 3alrCh IaroB MOCTPOSHUSI.

16 [locTpoeHue cedeHmii B KyOe, mupaMuie 1Mo TpeM ToukaM Ha pebpe. Co3naHne BBIHOCHBIX Y€PTEXKEH M 3aIrCh IIaroB MOCTPOSHUSI.

17 [TocTpoenue ceyenuii B kyde, mupaMuze 1o TpeM TodkaM Ha pedpe. Co3gaHne BBIHOCHBIX YepTEXKel M 3aliCh 1aroB OCTPOSHHUSL.

18 [TocTpoenue ceuenuii B kyde, mupaMuse o TpeM ToukaM Ha pedpe. CozaHne BBHIHOCHBIX YEPTEKEH M 3alUCh MIarOB IOCTPOSHHUS

19 [loBTOpenne mrannmerpun. [logobue TpeyronpankoB. Teopema o MpomopPIMOHATBHBIX OTPE3KaX.

20 IToBTropenue nnanumerpun. Teopema MuHenas. PacueTsl B CeUEHHUAX Ha BBIHOCHBIX YEPTEXKaX.

21 WcTopus pazButus muiaHuMeTpuu u crepeomMerpun. O600IIeHrne MaTepraia mo TeMe « AKCHOMBI cTepeoMmeTprn. CedeHus»

22 Konmponwvuasa paboma «Axcuomol cmepeomempuu. CeueHusn.

23 AHann3 KOHTPOJIBHON paboTHI IO TeMe « BBeZieHne B CTEpEOMETPHION.
B3auMHoe pacnoJiokeHne NPSIMbIX B IPOCTPAHCTBE 64.

24 B3anmHOe pacnonokeHue mpsiMBIX B TpocTpaHcTBe. CkpenuBatonmecs npsaMele. [Ipr3Haky cKkpermBarmuxcs MpsiMbIX. TeopemMa 0 CKpemrBaroInuXcs MPsIMBIX

o5 Teopema 0 CyIlIECTBOBaHUU U €IMHCTBEHHOCTHU IIPSIMOM ITapajuIeIbHOM JaHHOM NPSMOM, NPOXOJALIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JISXKAIEH Ha JaHHOM NPsSMON.
Jlemma o nmepeceueHUN MapajuIeIbHBIX MPSIMBIX MJIOCKOCTBIO.

26 [lapamnensHOCTE Tpex MpsiMBIX. Teopema o Tpex mapalIeNbHBIX MPSMBIX. TeopemMa 0 CKPEeIUBAIOIIIXCS MPSMBIX.

27 [lapamnensHOE ipoenmpoBanre. OCHOBHBIE CBOMCTBA MApaJLIEIPHOTO MPOSHPOBaHus. M300parkeHre pa3HBIX QUTyp B MapaJUIeIbHON MPOSKIINH.

28 [leHTpanbHas NpoeKLUHs. YTIIIbl C COHAIIPABIECHHBIMU CTOPOHAMMU. YTOJI MEXIY NPSIMBIMH.

29 3amayn Ha 10Ka3aTeIbCTBO M MCCIEIOBAHNS, CBA3aHHBIE C PACIOJI0XKEHHEM MPSIMBIX B TPOCTPAHCTBE.

30 IMapaniejJbHOCTh NPSIMBIX U IJIOCKOCTEH B NPOCTPaHCTBe. (reomerpusi) 8u.

31 [lonsiTre: mapauIenbHOCTh TPSAMOM W TIOCKOCTH B TPOCTpaHCTBe. lIpu3Hak mapamuiensHOCTH TpsMOM M mutockocTd. CBOMCTBAa MapalIeNbHOCTH TMPSMOW U
TJIOCKOCTH.

32 FCOMeTpI/IquKI/Ie 3aaa44 Ha BBIYMCJIICHUEC U T0Ka3aTCILCTBO, CBA3AHHBIC C MAPAJICJIbHOCTBIO NTPSAMBIX U IIOCKOCTEH B ITPOCTPAHCTBE.

33 ITocTpoeHue ceueHusi, NpOXOISIIEro Yepe3 JaHHYIO MPSAMYIO Ha YEPTEXKE U MapaJJIEIbHOr0 JIpyroi npsMoi. Pacuet oTHOIIEHUH.

34 [lapamiensHas npoeKys, NpUMEHEeHNe I MOCTPOSHUS CeueHH B KyOe u napasuienenuriene. CBOHCTBa MapaJuieNienuie/ia i MpU3Mbl

35 [lapamnensHble tockocTy. [Ipu3Haky mapaienbHOCTH IBYX IIOCKOCTEH.

36 Teopema 0 mapayIeNnbHOCTH M €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOASIIEN Yepe3 TOUKy, He IPHUHAIIEKAIYI0 JaHHON TNIOCKOCTH | CJIEJICTBUS U3 HEE.

37 CBoiicTBa napajIeIbHBIX MIIOCKOCTEH: 0 MapajiIeIbHOCTH NPSMBIX NIepecedeHus IPU MepecedeHu  IByX NapauiedbHbIX IIOCKOCTEN TpeThel.

38 CBoiicTBa MapauIeNbHBIX IIOCKOCTEH: 00 OTpe3Kax MapalieNbHBIX MPSMBIX, 3aKITFOYEHHBIX MEXKTy MTapaJUIeTbHBIMU TUIOCKOCTSMU; O MIEPECEUSHUH MIPSIMOH C IBYMsI
MapauIeTbHBIMU TUIOCKOCTSIMU

I[lepneHTUKYJISIPHOCTDH NPSIMBIX U IJIOCKOCTEl B MPOCTPAaHCTBE 254,

39 [TorTOpenue: Teopema [udaropa Ha IIOCKOCTH.

40 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA.

41 CpoiicTBa Ky0a M MPSIMOYTOJILHOTO MapaJuIeIIeIHIIea.
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42

Brruucnenue JAJIMH OTPC3KOB B KY6C 1 IPAMOYTOJIbHOM MAapaJUICTICIUIICC.

43 [lepneHaAuKyYISIpHOCTh OPSAMOM U INIOCKOCTH. [IpHu3HAK NEpNEeHIUKYISIPHOCTH OPSIMON U IIIOCKOCTH.
44 [lepneHANKYISIPHOCTh OPSIMOM U INIOCKOCTH. IIpHu3HAK NEepNEeHIUKYISIPHOCTU OPSIMON U IIIOCKOCTH.
45 Teopema 0 CyIecTBOBaHUM U €IMHCTBEHHOCTH NPSIMOMH, IPOXOAAIIEH Yepe3 TOUKY NPOCTPAHCTBA U MEPIEHINKYIIAPHON K INIOCKOCTH.
46 [110CcKOCTH ¥ NepNeHANKYIISIpHAs UM NpsiMasi B MHOTOTpaHHMKaX.
47 [170CKOCTH ¥ NepNeHANKYISIpHAs UM NIpsiMasi B MHOTOTpaHHHKaX.
48 Ilepnennukynsap u HakinoHHas. [locTpoeHne epNEeHANKYIIApa U3 TOUKH HA IIPSIMYIO.
49 IlepneHaukysip 1 HakiIoHHas. [locTpoeHre NepIeHANKYIIApa U3 TOUKH Ha IPIMYIO.
50 Teopema o Tpex neprneHAuKyIsipax ( mpsiMasi 1 oOpaTHas).
51 Teopema o Tpex neprneHAuKyIsipax ( mpsiMasi 1 oOpaTHas).
52 Y101 MeXIy CKPEeUTMBAIOIIAMUCS TPSIMBIMIL.
53 Ilonck mepneHauKyJsIpa NpsIMBIX ¢ TOMOIUBIO MEPNEHANKYISPHBIX INIOCKOCTEN.
54 OpmozonanvbHoe npoeKmuposanue.
55 [locTpoeHue cedeHmit Ky0a, MPU3MBI, MPABWIIHPHOMN MUPAMHUJIBI C TOMOIIBI0 OPTOTOHATHLHON TMPOEKITHH.
56 [MocTpoenue cedeHuii Kyoa, MPU3MBbI, MPABHIBHON MUPAMHUIBI C TIOMOIIBIO OPTOTOHAIBHON MPOEKIINH.
57 CrMMeTpHs B IPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTH, TNIOCKOCTH CUMMETPHIl B MHOTOTpaHHUKAX.
58 [Tpu3Hak NepneHANKYISIPHOCTH NPSAMOM M INIOCKOCTH KaK CIEICTBUE CUMMETPHH.
59 IIpaBuiIbHBIE MHOTOTPAHHUKH. PacdeTr pacCTOSHUS OT TOYKHU A0 IIOCKOCTH.
60 IIpaBriIbHBIE MHOTOTPAaHHUKH. PacdeT pacCTOSHUS OT TOYKH IO IIIOCKOCTH.
61 Crioco0b! ONYCTUTh NEPIIEHAUKYIISIPEI: CHMMETPHS, CIBUT TOUKH T10 MapayleIbHOW MPSIMOM
62 CBUT 110 HelapauIeIbHON NPsSMOM, u3MeHeHue pacctosHuii. O0001eHue MaTepraa 1o TeMe «B3auMHoe pacrosioKeHHe MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
63 Konmponvnaa padoma no meme «B3aumnoe pacnonoscenue npamoix u ni1ockocmeii ¢ npocmpancmeey.
Yrasl u paccrosinns 164.
64 AHanmm3 KOHTPOJILHON paboThl 1Mo TeMe «B3anMHOe pacroiioKeHue MPsIMBIX M IUIOCKOCTEH B MPOCTpaHCTBe». [loBTOpeHHE: yron MexIay MPsSMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPeyroyibHUKA. TeopeMa KOCHHYCOB.
65 [ToBTOpEHHE: YrOJl MEXKIY CKPEIIMBAIOLIIMMICS MPSIMBIMHU B IPOCTPAHCTBE.
66 I'eomeTpryeckrie METOIbI BEIYMCIICHHS YTJIOB B MHOTOTPaHHUKAX.
67 JIByxrpaHHblii yroi. CBONCTBO JIMHEHHBIX YIJIOB IBYXTPaHHOIO yTia.
68 [lepnengukynspHble mIockocTH. CBOWCTBA B3aUMHO MEPTIEHANKYJIISPHBIX TNIOCKOCTEH.
69 ITpu3HaK nepneHuKyIsIpHOCTH IuIockocTel. Teopema o npsiMoii epecedeH sl IByX INIOCKOCTEN MEPIEHUKYIISPHBIX TPETHEHN MIIOCKOCTH.
70 [IpsaMoyrosbHBIN napajuienenune]; Kyo, H3MepeHHs, CBOICTBA NPSIMOYTOJIBHOTO MapasliesIenHUIeaa
71 Teopema o0 1uaroHaJIv NpsMOYTOJIbHOIO NapaJICIEeNUIENa U CISACTBA U3 HEe.
72 CrepeomeTpriecKre ¥ IPUKIIaJHbIe 3a/1a4H, CBI3aHHBIE CO B3aMMHBIM PACIOJI0KEHUEM MPSIMBIX U TUIOCKOCTH.
73 [loBTOpEeHME: CKpemunBaronecs npsiMble, MapajjiedbHble INIOCKOCTH B CTAHJAPTHBIX MHOTOI'paHHHUKAX.
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74

Hapa HapaJICJIbHBIX IUIOCKOCTEH Ha CKpCIIMBAIOIINXCA MPAMBIX, PACCTOAHUC MCKAY CKPCIIMBAOIIUMUCA MPAMBIMHA B IIPOCTLIX CUTYAIIUIX.

75 PaccTosiHEE OT TOYKHM /10 TNIOCKOCTH, PACCTOSHHE OT NPSIMOH 10 TIIOCKOCTH.
76 Beruncnenne paccTosHHS MEXKTY CKPEIIHBAIOIIMMHUCS IPSIMBIMH IIPH OMOIIN TEPICHINKYJIIPHON ITIOCKOCTH.
77 TpexrpaHHbIii yroJ, HepaBeHCTBA Ul TPEXTPaHHbIX yIiIoB. TeopeMa CHHYCOB M KOCHHYCOB ISl TPEXIPaHHBIX YTJIOB.
78 DneMeHTHI cepruiecKoil TeOMeTpHH: reoe3nueckie TMHIH Ha 3emiie. O6001IeHHe MaTepHanta o TeMe « YTIIbI U pacCTOSHUSI.
79 Konmponvnas paboma no meme «Yenot u paccmoanusny.
MHoOrorpaHHuKH 74.
80 AHann3 KOHTPOIBbHOU paboTHI 1o TeMe «YTIIBI B paccTosHus». CucTeMaTn3anys 3HaHuH: «MHOTOTpaHHUK M €T0 3JIEMEHTBI.
81 ITupamuaa. Bunel nupamun. [IpaBunbHas nupamua.
82 [Tpusma. Ilpsmas u HakaoHHas npu3Msbl. [IpaBuiibHas npru3mMa
83 [Ipsmoii mapannenenumen, NpIMOYTOIbHBIN MapaieIenunes, Kyo.
84 Brimykiieie MHOTOTpanaukd. Teopema Diiepa.
85 [IpaBunbHBIE U TONYTIPaBUIbHEIE MHOTOTpaHHUKH. O0001IeHne MaTeprana 1mo Teme «MHOTOTpaHHUKNY.
86 Koumponvnas paboma no meme «MHo2ozpanHuxuy.
BekTopa B mpocTtpancTBe. 124.
87 AHann3 KOHTPOJIBHON paboThI 10 TeMe «MHororpaHHUKNY. [loHATHE BEKTOpa HA TUIOCKOCTH U B TIPOCTPAHCTBE
88 CyMMa BEKTOPOB.
89 Pa3zHOCTh BEKTOPOB.
90 [TpaBuiio mapajienenunena.
91 YMHOKEHHE BEKTOpa Ha YHUCIIO.
92 PasnoxeHue BeKTOpa 1o 0a3ucy Tpex BEKTOPOB, HE JISKAIIUX B OJTHOH INIOCKOCTH.
93 CxayisipHOE NPOM3BEJICHUE BEKTOPOB.
94 BrrunciieHne yriia MexJ1y BEKTOpaMH B TIPOCTPAHCTBE.
95 [pocreiimne 3a/1a4u ¢ BEKTOPAMHU.
96 [Ipocreiimme 3a1a9u ¢ BEKTOPAMH.
97 [Ipocreiimme 3aa9u ¢ BEKTOPAMH.
98 [pocreiimme 3a/1aun ¢ BEKTOPaMHU.
HTorosoe nosropenue 104
99 [ToBropenwue, 06001ICHNE U CHCTEMATH3AIMS 3HAHHUH TT0 TeMe «B3anMHoe paciofioxeHre MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE ».
100 Hmozosoe mecmuposanue no zeomempuu.
101 [ToBTrOopenue, 0600LICHNE U cCHCTEMAaTH3alMs 3HAaHUK IO TeMe «MHOTOrpaHHUKHY.
102 WToroBeIit ypoxk.
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