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IHHOACHUTEJIBHASA 3ATINCKA

['eomeTpust siBnsieTcss OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeAHero oomiero oOpa3oBaHMs, TaK Kak OOECreYrBaeT BO3MOXKHOCTH
W3Y4YEHUSl JTUCHUIIINH E€CTECTBEHHO-HAYYHOW HAIPaBIECHHOCTH M MPEIMETOB TYMAHHUTApHOTO IMKIA. [IOCKOJBKY JIOTMYECKOE MBIIICHHE,
dhopMupyeMoe TP H3YICHUH 00yJArOIIMMHUCS TIOHATUHHBIX OCHOB T€OMETPHUH, TPU JIOKA3aTEIICTBE TEOPEM U IMOCTPOCHHUH IETIOYKH JIOTHUSCKUX
YTBEPKJACHUN TIPU PEIICHHM T€OMETPUYECKUX 3aJa4, YMEHHE BBIJIBUTATh U OINPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS MPH
peIIeHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHmsi mporpaMMmbl ydueOHOTO Kypca «l'eoMeTpusi» Ha YIrIIyOJE€HHOM YpOBHE — Pa3BUTHE WHAUBHAYAIBHBIX CIIOCOOHOCTEH
00yJarommxcsi Mpu U3YYCHUU TEOMETPUM, KaK COCTaBIISIONICH TpeaMeTHOW oOmactu «Maremartnka u wHGOpPMATHKaA» dYepe3 obecreueHue
BO3MOKHOCTH TIPUOOPETEHUsT W HCIOJIb30BaHMUA Oojiee TIYOOKMX TEOMETPUUYECKMX 3HAHUW M JCUCTBUN, CHENU(PUUHBIX TEOMETPHUH, U
HEO0OXOUMBIX ISl YCIIEITHOTO PO (PEeCCHOHATIBEHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOIh30BAHUEM MATEMATHKH.

[IpuopureTHpIMU 3a/ladaMu Kypca T€OMETPUH Ha YIIIYOJEHHOM YpPOBHE, PACHIUPSIONIMMH W YCHUJIWBAIOIIMMH Kypc 0a30BOTO YpOBHS,
SIBJISTEOTCS:

pacIiupeHre TMPEACTaBICHUS O TE€OMETPUU KaK YacTH MHUPOBOM KYyJIbTYphl W (OPMHUPOBAHHE OCO3HAHHUS B3aWMOCBSI3U TEOMETPHH C
OKPYXAaIOLUM MHPOM;

(dhopMHpoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYypax KaK O BAXKHEUIITNX MaTeMaTHYECKUX MOJEISX, MTO3BOJISIONINX OIUCHIBATH U
M3y4aTh pa3HbIe SBICHUS OKPYKAIOLIEro MUpa, 3HaHWE MOHATUWHOTO anmapaTta 1o pasaeny «CrtepeoMeTpusd» ydeOHOTro Kypca TeOMeTpHH;

(dbopMHUpOBaHHE YMEHHUSI BIAJETh OCHOBHBIMU MOHITUSIMH O MPOCTPAHCTBEHHBIX (PUTYpaxX U UX OCHOBHBIMHU CBOICTBaMH, 3HAHHUE TEOPEM,
(dbopMyn U yMEHUE UX IPUMEHSTh, YMEHUS TOKa3bIBaTh TEOPEMbI M HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHU 3a/1aY;

(dbopMHpoBaHHE YMEHUSI paclo3HaBaTh HA YEPTEXKaxX, MOJEISAX U B peallbHOM MUPE MHOTOTPAaHHHKHU W Teja BpallleHHs, KOHCTPYHPOBATh
F€OMETPUYECKHUE MOJIEIIH;

(dbopMHpoBaHHE MOHUMAHHS BO3MOXHOCTH aKCHOMATHUYECKOTO MOCTPOEHHUS MaTeMaTHUYECKUX Teopuil, (opMHpOBaHHE MOHHUMAHUS POJIU
AKCHOMATHKH IIPU POBEACHUU PACCYXKACHMUII;

dbopMupoBaHHE YMEHHS BIaJeTh METOJAMH J0KA3aTeIbCTB U aJTOPUTMOB PEIICHUS, YMEHUS HX MPUMEHSATh, IPOBOAUTH JI0Ka3aTelbHbIC
paccyXJeHHs B XOJIe PEIICHHsS CTEePeOMETPUUECKUX 3aJady M 3a7ad C MPAKTUYECKUM cojepkaHueM, (OPMUPOBAHUE TPEACTABICHUS O
HEOOXOIMMOCTH J0Ka3aTeNbCTB NpU OOOCHOBAHMU MAaTEMAaTUYECKUX YTBEPKAEGHUH M POJIU aKCHOMAaTUKU B TPOBEACHUU JCTYKTHBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEJUICKTYaJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OOyJarouuxcs, IMO3HaBaTENbHON AaKTUBHOCTH,
HCCIEA0BATENbCKUX YMEHUN, KPUTUUHOCTH MBILIJIEHUS, THTEPECA K U3YUEHUIO T€OMETPUH;



(dopmupoBanrue QyHKIIMOHATBHON I'PaMOTHOCTH, PEIEBAHTHONW T'€OMETPUHU: YMEHHUSI PACIO3HABATH MPOSBICHHUS T€OMETPHUUECKUX MOHATHIA,
00BEKTOB U 3aKOHOMEPHOCTEH B pealibHBIX )KM3HEHHBIX CUTYAlUsAX U MPH U3YYCHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOACTMPOBAHUS PEATBHBIX CHUTYyaIlUi, NCCIEA0BAHUS IIOCTPOCHHBIX MOJIENIeH, HHTEPIIPETAIIH MTOTYYSHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJZIepKaTeNbHBIMU JMHUSIMH yueOHoro kypca «l'eomerpusi» B 10-11 knaccax sBustorcs: «lIpsMble M IUIOCKOCTH B
MPOCTPAaHCTBEY», «MHOTOTpaHHUKNY, «Tena Bpamenus», «BeKTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBEY, «/|BHKEHHS B IPOCTPAHCTBEY.

Cohopmynuposarnoe Bo PI'OC COO TtpeboBaHNe «yMETh OTIEPUPOBATH MOHATHUSMMNY, PEICBAHTHBIMUA T€OMETPHUU Ha YrIIyOJIEHHOM ypOBHE
oOyuenuss B 10-11 knaccax, OTHOCUTCS KO BCEM COJAEpXKaTeJbHbIM JMHUSIM Y4eOHOro Kypca, a (OPMHUPOBAHUE JIOTHYECKHX YMEHHI
pacripenensercsi He TOJIbKO TI0 COJep KaTeIbHBIM JIHHUSAM, HO U 110 Toj1aM o0ydeHus. ConepkaHre 00pa3oBaHus, COOTBETCTBYIOIIEe MPEIMETHBIM
pesynbTaTam ocBoeHust denepanbHON pabouel MporpaMMBbl, PacpeIeIEHHBIM 110 ToJIaM 00y4YeHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHHIMIHAIBGHBIM BOMpOcaM oOOydJaromecs oOpamaiuch HEOJHOKPATHO. OTO TO3BOJSIET OPraHW30BaTh OBJIAJCHHE
TeOMETPUIECCKUMU TIOHSTHSIMH M HaBBIKAMH TTOCIIEI0BATENILHO H ITOCTYIATEIEHO, C COOIOACHUEM TIPUHITUITA TPEEMCTBEHHOCTH, 8 HOBBIC 3HAHMSI
BKJIIOYATh B OOMIYIO CHCTEMY T€OMETPHUYECKUX TNPEICTABICHUH 00yJaromuXcs, pacuiupsisi U yrayounsis e€, oOpa3ys MpoYHble MHOXKECTBEHHBIC
CBSI3H.

[lepexoxa kK U3y4EeHUIO TEOMETPHU Ha YIITYOJIEHHOM YPOBHE TTO3BOJISIET:

co3maTh ycaoBus s quddepennanun 00ydeHus, MOCTPOCHHS HHANBUIYaTbHBIX 00pa30BaTEIbHBIX TPOrpamMM, 00ECIIeYUTh YrayOaEéHHOe
M3Yy4YeHHE TeOMETPHUH KaK COCTaBIIsIoNIel yueGHoro npeamera «MaTemaTHKay;

MOJATOTOBUTh OOYy4YalOIMXCSA K TPOJIOJDKCHUIO W3yYeHUsT MaTeMaTWKd ¢ y4éToMm BbIOOpa Oymymieid mnpodeccuu, obOecreunBast
MIPEEMCTBEHHOCTh MEXKTy OOIIHMM | Mpo(HeCcCHOHATHHBIM 00pa30BaHUEM.

Ha u3yuenune yue6HoTO Kypca «I'eomerpus» Ha yriyonéaaoM ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 gaca (3 waca B Heaento), B 11
knacce — 102 ygaca (3 gaca B HeJeIno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSTHS CTCPCOMCTPHH. TO‘IK&, npsamas, TIJIOCKOCTb, IPOCTPAHCTBO. Iloustne 00 akcHOMaTUYECKOM MMOCTPOCHUU
CTCPCOMETPHUHN: aKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX.

B3auMHoOe pacronokeHue MpsSAMBIX B TPOCTPAHCTBE: IEPECEKAroIUecs, MapauielibHble W CKpeluBatoniuecs mnpsMbele. [IpuzHaku
CKpCIIMBAIONINXCA MPAMBIX. HapaJ'IJ'IGJ'II)HOCTI) MpAMBIX U MJIOCKOCTEN B MPOCTPAHCTBC: MAPAJJICIBHBIC IIPAMBIC B IIPOCTPAHCTBE, MapaJlJICIIbHOCTD
TpEX TPSMBIX, MAPAUICTBHOCTh MPAMOW M TUIOCKOCTU. [lapanienbHoe M IEHTpalibHOE MpOEKTHpOBaHue, u3olOpaxeHue ¢uryp. OCHOBHBIC
CBOMCTBA MapaUICIbBHOTO TpOoeKTHpoBaHus. M3o0paxenue ¢uryp B mapauielbHOM MPOEKIHMU. YTJIBI C COHAIPaBICHHBIMH CTOPOHAMH, yroJI
MeXAy IpsIMbIMHU B IIpocTpaHcTBe. [lapamienbHOCTh MI0CKOCTEN: napauieabHble IIOCKOCTH, CBOMCTBA MapauIebHbIX TuIocKocTel. [IpocTeiimue
MPOCTPAHCTBEHHBIEC (PUTYPHI HA TUIOCKOCTU: TETPAdIP, MapaJJICIICIHIIE/, TOCTPOSHNUE CEUCHUH.

[lepneHMKYISIPHOCTD NPSIMOM M IUIOCKOCTH: MEPIEHINKYIISIPHBIE TPSIMBIE B IIPOCTPAHCTBE, MIPSAMBIE NTapAJIJIEIbHbIE U MTEPIIEHIUKYIISIPHBIE
K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMON NeprneHAMKYISpHON ImiIockocTu. OpToroHaiabHOE
npoektupoBanue. [lepneHanKymnsp U HaKJIOHHBIE: PACCTOSTHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSHUE OT MPSIMON JI0 TJIOCKOCTH, IPOEKLus (pUrypsl
Ha TUIOCKOCTb. [lepneHIuKynapHOCTb MIIOCKOCTEN: MpU3HAK MEPIEeHAUKYISIPHOCTH ABYX IIockocTell. TeopeMa o TpEéX mepreHIuKyaspax.

VYriael B OpOCTPAHCTBE: YroJl MEXKIy NPSMOW M TJIOCKOCTBIO, JABYTPAHHBIM Yroj, JUHEWHBIA YroJl ABYTpaHHOro yria. TpéXrpaHHbIA u
MHOTOTpaHHbIe yribl. CBONCTBA IUIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOWCTBA MJIOCKUX U ABYI'PAaHHBIX YIVIOB TPEXIpaHHOrO yria. Teopembl
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOTO YTIIIa.

MHoOrorpaHHMKH

Bunel MHOrOrpaHHMKOB, pa3BépTka MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas mpusma, OpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas M MOJHAas
MOBEpPXHOCTh mpu3Mbl. llapamenenunen, npsMOYroJdbHBIA TNapajuielenunel W ero cBoiictBa. Kparuaiiluye nyTd Ha [OBEPXHOCTU
MHororpannuka. Teopema Oinepa. IlpoctpancrtBennas teopema Iludaropa. IMupamupa: n-yronpHas nupamujaa, MpaBWIbHAs U yCeUEHHas
nupamuabl. CBoiicTBa p&dep M OOKOBBIX TpaHel MpaBUIbHONW mMupamuabl. [IpaBuibHbBIE MHOTOTPaHHUKU: MpaBUJIbHAS MPU3Ma W MpPaBUIIbHAS
nupamMuia, MpaBuiIbHAs TPEYrojibHas MUpaMHIa U MPaBWIBHBIA TeTpasap, kyO. [lpeacraBieHue o mMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOJIeKadAp U UKOCASP.

Brruncnenue sneMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Lmomans G0KOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH MPSIMOU
MIPU3MBI, IJIOIaIb OCHOBAHUHN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi Mpu3MblL. [11011a16 60KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOM
MAPaMU/IbI, TEOPEMA O IJIOLIATN YCEUEHHON TUpPaMUIbl.



CuMMeTpuss B TPOCTPAHCTBE. JIEMEHThl CUMMETPUHU IPABWIBHBIX MHOIOIpaHHUKOB. CHMMETpHUs B IPAaBUIBHOM MHOTOI'PAaHHUKE:
CUMMeETpHUs NapajuleIenuIea, CAMMETPHS IPABWIBHBIX IIPU3M, CAMMETPHS NIPABUIIBHON ITUPaAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBHl KOJIMHEAPHBIC, COHAIPABJICHHBIE H
IIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEMCTBUSA C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHAX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha yucio. CBoMCTBa ciokeHUsI BeKTOpoB. CBONCTBA YMHOXKEHHS BEKTOpa Ha yucio. [loHATHEe KOMIUIaHapHbIE
BEKTOPBI. IIpr3Hak KOMIUIaHApHOCTH TPEX BeKTOpOB. [IpaBmiio nmapamnenenunena. TeopeMa 0 pas3nokKeHUU BEKTOPA MO TPEM HEKOMIUIAHAPHBIM
Bektopam. IIpsimoyrosibHas cucrema KoopauHat B rpocTpancTBe. KoopanHatel BekTopa. CBsi3b MKy KOOpAMHATAMH BEKTOpa U KOOpPAUHATaMU
TOYEK. YT0J Mek 1y BekTopamu. CKalsipHOE NPOU3BEIEHNE BEKTOPOB.

11 KJIACC

Tena ppamenust

[MonsiTHs: TMIMHAPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, Cepuueckas MOBEPXHOCTb, 0Opa3yrolme MoBepxHocTei. Tenma
BpaleHus: MWIHHIP, KOHYC, YCEUYE€HHBIN KOHYC, cdepa, map. B3zanmuoe pacmosiokeHue chephl U TIIOCKOCTH, KacaTeidbHas TUIOCKOCTh K cdepe.
N300paxkenue Ten BpalieHUs Ha MIockocTu. Pa3BépTka nunuuapa u konyca. Cummetpus chepsl U 1mapa.

O6bEM. OcHoBHBIE CBOIICTBAa 00BEMOB Tell. TeopeMa 06 00BEME TPAMOYTOJIBHOTO Mapajuiesienuiea u ciaeacTBus u3 He€. O0BEM npsMoi u
HAKJIOHHOM MPU3MBbI, HWJINHAPA, MUpaMUAbl U KoHyca. O0bEM 1apa U I1apoBOro CETMEHTA.

KoMOuHamuu Ten BparieHust 1 MHOTOTpaHHUKOB. [Ipu3mMa, BnucaHHas B UWJIMHIp, ONMUcaHHas okojo IuHapa. [lepeceuenue cdepsl u
mapa ¢ 1uiockocThio. Kacanme mapa u cdepsl miuockocTbio. [IoHSTHE MHOTrOrpaHHUKa, OMHCAHHOTO OKOJO ceprl, cdepbl, BOIUCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpallleHUSI.

[Tnomanas NOBEepXHOCTH LMJIMHIpA, KOHYca, uomans cgeprl u e€ yacteil. [lomodue B mpoctpanctBe. OTHOIIEHHE 00BbEMOB, IIIOLIAAEH
noBepxHocTel noAaooHbIX Guryp. IIpeodbpazoBanue nomodus, romoreTus. Pemenne 3a1a4 Ha MIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoenne ceueHUt MHOTOTPAHHUKOB M TEJI BpAICHHs: CEUCHUs HUIMHApA (TMapaiiedbHO W MEepHeHAUKYISIPHO OCH), CEYCHHsS] KOHYca
(mapannenbHble OCHOBAHHIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEYSHHS 1Iapa, METOAbl MOCTPOCHHS CEUCHUN: METO/] CIEI0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpocTtpancTBe. Omepalnuu HajJ BeKTopamHu. BekTopHOoe yMHOKeHHE BeKTOpOoB. CBOWCTBa BEKTOPHOTO YMHOMKEHHSL.
[IpsmoyromnpHas cuctemMa KOOpAMHAT B pocTpaHcTBe. KoopanHatel BekTopa. Pasnoskenne Bextopa mo 6a3ucy. KoopanHaTHO-BEKTOPHBINM METO
MIPH pEIICHUH T€OMETPUUECKUX 3a/1ad.

JBH:KEHHS B IPOCTPAHCTBE



JBmxenus npocrpancta. OtoOpaxenus. [[Bwkenus u paBeHcTBO uryp. OOmme cBOHCTBa ABIKEHUNA. BUIbl ABMKEHMIA: TapaieabHbIN
MEPEHOC, IICHTPaJIbHAs CHMMETPHSI, 3epKaJIbHAsi CHMMETPHS, TOBOPOT BOKPYT mpsimoii. [Ipeobpazosanus nogoous. Ipsmas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSI YUYEBHOI'O KYPCA «(I'EOMETPHUS» (YIJIYBJEHHBLIM YPOBEHL) HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BocIMTAHME:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMKA OOYyYaIOMIerocsi KaK AaKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIEeCTBa,
MIPEACTABJICHUE O MAaTEeMaTHUYECKIUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUHU, MPOIEAYP TPakIaHCKOTO 00IIecTBa (BEIOOPHI,
OTIPOCHI U JIPYro€), YMEHUE B3aUMO/IEUCTBOBATH C COIIMAIIBHBIMUA UHCTUTYTAMH B COOTBETCTBUU C MX QYHKIUSIMHU U Ha3HAUYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY M HACTOSIIIEMY POCCHMCKONW MaTeMaTuKH,
[IEHHOCTHOE OTHOILIEHUE K IOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMUCKON MaTEMAaTHYECKOW IKOJIbI, UCIIOJIb30BAaHUE ATUX JOCTHKEHUM

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUas ICTETUKY MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3a/ay, PEUIeHUN, PacCyXIACHHH,
BOCIIPUMMYHMBOCTb K MATEMAaTUYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTHYECKHUE 3HAHUS B MHTEpEcax 370pOBOro U Ge30macHoro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MUTaHUE, COANTAHCHPOBAHHBIA PEKUM 3aHATUH M OTIbIXa, peryispHas ¢u3nyeckas aKTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIHHOCTHIO;

6) TpyaoBoOe BociuTaHMe:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEGHHOCTH TPYI0JII00Us, MHTEpEC K pa3iuuHbIM chepaM npodecCHOHANBHON e TeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKON U e€ MPUJIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymyriei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CamMOOOpa30BaHUIO HAa MPOTSHKEHMHM BCEU JKM3HHM, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUUECKUX 337a4 MAaTEMATUUYECKOM HAIPaBIEHHOCTH;

7) 3K0JI0rMYeCcKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTH IKOJOTUUECKON KYIbTYphl, TOHUMAHHUE BIUSHHS COI[UAIBHO-DKOHOMUYECKUX MPOILECCOB HAa COCTOSTHUE MPUPOIHON U
COILIMANILHOM CpeJibl, OCO3HAHKHE TI00ANBHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOjaeM, OpUEHTAlUS Ha MPUMEHEHWE MaTeMaTH4YeCKUX 3HAHWM IJis
pelIeHns 3a/1a4 B 00JIaCTH OKPYXKAIOIEH cpeibl, TNIaHUPOBAHUE TIOCTYNKOB M OIEHKU UX BO3ZMOYKHBIX TTOCIEACTBHM JUTsl OKPYXKAIOIIEH Cpebl;

8) neHHOCTH HAYYHOIr0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAyKH U OOIIECTBEHHON MPAKTUKH,
MOHMMAaHHe MaTeMaTHYeCKONH HayKd Kak cgepbl 4eI0BEUeCKOH AeITeIbHOCTH, 3TAMoB €€ pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS IUBHIIM3AIINH,



OBJIQJICHUE SA3BIKOM MAaTEMaTUKM M MATEMaTU4YECKOM KYyJbTYpPOM KakK CPEACTBOM IIO3HAHMS MHpPA, TOTOBHOCTb OCYILECTBIIATH IPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACATEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1oruyeckue aeicTBusi:

BBIABJIATE W XapPAaKTCPU30BaAThb CYHICCTBCHHBLIC IIPHU3HAKHM MATCMATHYCCKUX O6T)€KTOB, HOHSITI/II\/'I, OTHOILICHUH MCXKIAY IIOHATUAMU,
(hopMyIUpOBaTh OMPEICICHHS TOHITHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIIMU, OCHOBAHMS JIsl 0OOOIIEHUSI U CPaBHEHUS,
KpUTEpHUH IIPOBOAVMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OpMyIHpOBaTh U NPEeoOpa3OBbIBATh CYXKACHHUSA: YTBEPAUTEIbHBbIE M OTpHIIATEIbHbIE, €AMHUYHBIE, YAaCTHbIE M OOILIUe,
YCIIOBHEIE;

BBIABJIATE MATCMATHYCCKHUE 3aKOHOMCEPHOCTH, B3aMMOCBA3M W MPOTUBOPCHHA B Q)aKTaX, JaHHBbIX, Ha6J'IIO)IeHI/I5IX U YTBCPKIACHUAX,
npeajiaratb KpUTEpHUU IJIA BBIABICHUA SaKOHOMepHOCTeﬁ )51 HpOTI/IBOpe‘—II/II\/'I;

JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSITENIBHO JIOKAa3aTebCTBA MaTeMaTHYECKUX YTBEPXKIEHHUH (IpsiMble U OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BHIBO/IBL;

BBIOMpATh croco0 perieHus yaeOHOW 3a1aun (CpaBHHBATh HECKOJIBKO BApHMAHTOB PEIICHHS, BHIOMpATh Hanbojee MOAXOMAINUNA C yIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

UCII0JIb30BAaTh BOMPOCHl KAaK MCCIEA0BATENbCKUM HMHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATh BOMPOCHI, (UKCUPYIOIIME MPOTHUBOPEUUE,
po0sieMy, YCTaHaBIIMBATh HCKOMOE U JJaHHOE, JOPMUPOBATH THIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE M0 YCTAHOBIIEHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00ObeKTa,
SIBJIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEH MEX1y 00bEKTaMHU, SBICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYTUPOBATH OOOOIIEHHS W BBIBOJABI MO pe3ylibTaTaM MpPOBEIEHHOTO HAONIONEHUS, HCCIEeNOBAaHUS, OLIEHHUBATh
JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTAaTOB, BHIBOJAOB U 000O0IICHMIA;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIOBUSIX.

Padora ¢ undpopmanueii:

BBISIBIIAATH Ae(pUIIUTHI HH(DOPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOIIPOC U [Tl PEIICHUS 3a1auu;

BBIOMpATh MHPOPMAIMIO U3 HCTOYHHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBaTh, CUCTEMATU3MPOBATh U WHTEPIPETHPOBATH HWH(OPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHHUS;



CTPYKTYpUPOBATh HH(OPMAIHIO, TPEACTABIATH €€ B pa3IMuHBIX (hopMax, HILTFOCTPHUPOBATH I'padHUEcKH;
OLICHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENHFHO CHOPMYITHUPOBAHHBIM KPUTECPHUSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe JeliCTBUSA

OO0wmenne:

BOCIIPpMHUMATL U (1)0pMy.HI/IpOBaTI> CYXXICHUA B COOTBCTCTBHUH C YCIIOBHUAMH U LECIAMU O6III€HI/I$[, SACHO, TOYHO, 'PaMOTHO BbIpaXXaTb CBOIO
TOYKY 3pC€HHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, AaBATh MMOACHCHUS 110 XO4Y PCHICHUA 3a/la4, KOMMCHTHUPOBATH HOHy‘IGHHBIﬁ pE3YIbTAT,

B X0Jie 00CYXKJEHUS 3a7]aBaTh BOMPOCHI MO CYLLECTBY 00CYXAaeMON TEMBbI, TPOOJIEMBI, pelIaeMoil 3a1a4u, BbICKa3bIBaTh UJI€U, HalleJIEHHbIE
Ha MOUCK pCHICHUS, COITIOCTABJIATE CBOU CYKJACHUA C CYXKICHUAMUA JPYIrUX YUAaCTHUKOB AHAJIOTa, O6Hap}I)KI/IBaTI) pas3indue u CXoACTBO HOSI/IHI/IfI, B
KOPPEKTHOM (opMe GopMyIHUpOBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHHUS;

MpEACTABIATE PE3YJIbTAThI PCIICHUA 3aaa4u, SKCIICPUMEHTA, UCCICAOBaHMA, IPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTI) CbOpMaT BBICTYIIJICHUA C
y4€TOM 3ajjau Mpe3eHTalUN U 0COOEHHOCTEN ayTMTOPUH.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AITOPUTM pEIIeHMs 3aJadyd, BBIOMpATh CHOCOO pelIeHUs C Y4ETOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELIEHUH C yUETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIbHBIH HHTEJVIEKT:

BJIaJIeTh HABBIKAMH [103HABATEIbHON pe(UIEKCUU KaK OCO3HAHMsI COBEPIIAEMBIX IEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB,
BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pellieH!sl MaTeMaTUYeCKON 3a1auH;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPDH PELICHWH 3a/ayd, BHOCUTH KOPPEKTHBBI B JCATEIBHOCTb Ha OCHOBE HOBBIX
0OCTOATENILCTB, JaHHbBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJIbTaTa LENIN U YCIOBUAM, OOBSCHATH IPUUMHBI JOCTHKEHUS WJIM HEJOCTHXKEHUS Pe3ybTaTOB AEATEIbHOCTH,
HaXO0JUTh OUIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHast 1EATEIBHOCTD:

IIOHMMaTh M HCHOJb30BaTh NMPEHMYLIECTBA KOMAHJHONW M HMHIMBHUAYyaJbHOM pPabOTHI NMpH pPELIEHWH Y4eOHBIX 3ajad, NPUHUMATh LENb
COBMECTHOM JIESATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM padoThl, pacipeaessTh BUAbl padoT, 10roBapuBaThcs, 00CYKAATh MPOLECC
U pe3yabTar paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYNMIOBBIX GpopMax paboTsl (00CyxaeHHs, 0OMEH MHEHUI, «MO3rOBbIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YacTh pabOThI
U KOOPAMHUPOBATh CBOM JEWCTBUS C JAPYrUMH 4WIEHAMH KOMAaH[bl, OLIEHUBATh KAaueCTBO CBOET0 BKJaJa B OOLIMI MPOJIYKT MO KPUTEPHSIM,
c(OpMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



HPEIMETHBIE PE3YJIBTATbBI

K koniy 10 kjaacca oOydaroniuiicss HAyIuTCs:

cBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPUH TIPH PEIICHUH 3324 ¥ MIPOBEJICHUN MaTEMaTHUECKUX PaCCyKICHUH;
IMPUMCHATH aKCHUOMBI CTCPCOMETPUHA U CIICACTBHUA U3 HUX IIPU PCIICHUN I'COMETPHUICCKUX 3a1a4,

KJIACCHU(UITUPOBATh B3aUMHOE PACIIOJIOKCHHE TMPSMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, CBA3AHHBIMHU C yIJaMH B IPOCTPAHCTBE: MEXIY NPSIMBIMU B MPOCTPAHCTBE, MEXAY NMPSAMON U
TUIOCKOCTBIO;

CBO6OHHO ONEpHUpOBATh NOHATUAMU, CBA3AHHBIMH C MHOTI'OI'paHHUKAaMU

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (IIpH3Ma, MUpaMUAa, IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo);
KJ'IaCCI/ICbI/II_[I/IpOBaTI) MHOI'Or'paHHUKH, BI)I6I/Ipa${ OCHOBAHUA 151 KJ'IaCCI/I(l)I/IKaHI/II/I;

CBO6OHHO ONICpUPOBATh NOHATUAMH, CBA3aHHBIMH C CCHCHHUEM MHOTOT'PAHHUKOB ITJIIOCKOCTBIO,

BBITIOJTHATH MapajlIebHOE, IEHTPAIBHOE M OPTOTOHAIFHOE MPOEKTHPOBaHNEe (GUTYp Ha IIIOCKOCTb, BBITIOJIHITH H300pakeHus: Guryp Ha
TUTIOCKOCTH;

CTPOHTH CECUCHHS MHOTOTPAHHHMKOB pa3IMYHBIMH METOJAMH, BBIONHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOMIA/IM TIOBEPXHOCTEH MHOTOTPaHHHUKOB (TIpU3Ma, MMpaMu/Ia), TCOMETPUICCKHUX TN ¢ IPUMEHEHUEM (POpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATUSMH: CUMMETPHS B IMPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh CUMMETPHH, IICHTP, OCh U IIOCKOCTBH
CUMMETPHH (QUTYPBI;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPJIUHATAM B IIPOCTPAHCTBE,

BBITIOJIHATE JICHCTBHSI HAJl BEKTOPAMH,

pemaTh 3a7aydl Ha JI0Ka3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOIICHHH M HaXOXJICHHUE MEOMETPUYCCKUX BEIIMYHMH, MPUMEHSS WU3BECTHHIC
METO/IbI TIPU PEIICHUH MaTeMAaTUYECKUX 3a]1a4 OBBIIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIO)KHOCTH;

MPUMEHSATh MPOCTEUIINE MPOTPAMMHBIC CPEACTBA U IJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI TIPU PEIICHUH CTEPEOMETPUYCCKUX
3a/ay;

W3BJIEKaTh, MPEOOPA30BBIBATH U MHTEPIPETUPOBATH WH(MOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpaX, MPEICTABICHHYIO
Ha YepTeKax U PUCYHKAX;



IIPUMEHSTH [IOJYYE€HHbIE 3HAHUS Ha NPAKTUKE: CPABHUBATh M AHAJIM3UPOBATH PEAJIbHBIE CUTYAllMH, IPUMEHATh U3YUYEHHBIE MOHSATHUS B
mporiecce MOMCKa peleHusl MaTeMaTHIecKu c(hOpMYyITHPOBAHHON MPOOIEMbI, MOJICITUPOBATH PEaJIbHBIE CUTYALlMU HA SI3BIKE T€OMETPHH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJICNIN C UCTIOJIB30BaHHEM I€OMETPUIECKUX MOHATHI U TEOPEM, armapara aireOpbl, penars IpakTHIeCKrue
3aJ1aui, CBSI3aHHbIE C HAXOKJICHUEM I€OMETPUUECKUX BEJINYMH;

HMMETh IPEJCTABIEHNS 00 OCHOBHBIX ATANax pa3BUTHs F'€OMETPUU KaK COCTABHOM 4acTu (QyHIAMEHTA Pa3BUTHS TEXHOJIOTHIl.

K konmy 11 kjacca oOydaroniuiicss HAyIuTCs:

CBOOOJHO OIEPHPOBATh TMOHSITHSIMH, CBA3aHHBIMH C [HJIUHAPUYICCKONW, KOHUYECKOH M CHEPUUYECKON IMOBEPXHOCTSIMH, OOBSICHSTH
CIOCOOBI MOJTY4YEeHMUS,;

OTICpPUPOBATH IOHATHUSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: [IMJTUHIPOM, KOHYCOM, chepoil 1 mapom;

pacrno3HaBaTh Teja BpaiieHus (IWInHAP, KOHYC, cdepa U map) U OOBIACHITH CIIOCOOBI TIOJIYUESHHS TEJl BPAIICHH 5;

KJIacCU(PHUITMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

BBIYHCIISATh BEJUYHHBI JICMEHTOB MHOTOTPAaHHUKOB W TEJ BpalleHUs, 0ObEMBI W TUIONIAJN IOBEPXHOCTEH MHOTOT'PAHHUKOB H Tl
BpAIICHHS, TCOMETPUUYCSCKUX TN C TPUMEHEHUEM (OPMYIT;

CBOOOHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMU ¢ KOMOMHAIMSMY TEJI BPAIICHUS] © MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BITUCAHHBIN B
cdepy 1 onucaHHbIN 0K0JIO cdepsl, chepa, BIIMCaHHASS B MHOTOTPAHHUK HIIA TEJIO BpallleHNUS,

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu NOJIOOHBIX TelT;

n300pakaTh U3ydaeMble (PUTYpHI, BHITIOJHATH (BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O00BEMHBIX (UTYpP: BHUJ CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUCHHUSI TeJ BPALLCHHS;

W3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa3OBbIBATh MH(OPMALIMIO O MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYpaxX, MPEICTABICHHYIO
Ha YepTeKax U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3aJlaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pelath reOMEeTPUYECKHe 3aJaud Ha BBIYHCICHUE YIJIOB MEXIY MPSMBIMH U IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHM OT TOYKH JIO
IJIOCKOCTH, B LIEJIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPIANHATHOTO METO/1a TIPU PEIlICHUY;

CBOOOJHO OMEPUPOBATH MOHATUSAMU, CB3aHHBIMHU C ABM)KCHHEM B ITPOCTPAHCTBE, 3HATh CBOMCTBA JABHKECHUI;

BBITIONIHATh M300paKeHHUsI MHOTOTPAaHHUKOB W TENl BpAIeHUS MpPU MapalljielIbHOM TEpeHOCe, LEHTPaTIbHOM CUMMETPHH, 3epKaTbHOM
CUMMETPUH, TIPY TTOBOPOTE BOKPYT MPSAMOii, TpeoOpa3oBaHus MoA00uUs;

CTPOUTH CEYCHHS] MHOTOTPAaHHUKOB M TEJ BpAILEHUS: CEUEHUs IMIMHApA (MapaieibHO U TEPIEHIUKYASIPHO OCH), CEYCHHsS KOHyca
(mapannenbHble OCHOBAHUIO U TIPOXOISIINE Yepe3 BEPIIHUHY), CEUCHHUS I1apa;



HCIIOJb30BAaTh METOJbl IIOCTPOCHHUS CEYEHUH: METOJ CJIEIOB, METOJ BHYTPEHHErO0 IIPOCKTHUPOBAHMs, METOJ IEPEHOCA CEKYILeH
IIJIOCKOCTH;

JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKIACHUS;

MPUMEHATh F€OMETPUUYECKHE (PaKThl Ul PEIICHUs CTEPEOMETPUUECKUX 3a7ay, MPEINOJaralolliiX HECKOJBKO IIaroB pELIeHMs], eCIH
YCIIOBHSI IPUMEHEHUS 3a/IaHbI B SIBHOM M HESIBHOU (opme;

penaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIECHUN U HAX0KIEHHE F€OMETPUYECKUX BEJINYUH;

MIPUMEHATH IPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEILICHUN CTEPEOMETPUYECKHX 33]1a4;
IIPUMEHATH MTOJIY4CHHBIE 3HAHUS Ha MPAKTHKE: CPABHUBATH, aHAIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllUH, IPUMEHSATh U3Y4YCHHBIC
MOHSTHSI, TEOPEMBI, CBOWCTBA B MpOIIECcCe MONCKA PEHIeHHUs] MaTeMaTHUecK! cHopMyIHpOBaHHONW NPOOIEMbl, MOJIETUPOBATh PeaIbHbIE
CUTYAallUM Ha SI3bIKE€ T€OMETPHUH, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM F€OMETPUYECKHUX ITOHATHI U TEOPEM, anmapara
anreOpsl, pelarh IPaKTHUECKUE 3aa4, CBA3aHHbIE C HaX0XK/IEHUEM T€OMEeTPUYECKUX BEJTNYHH;

MMETh MPEJCTaBICHNs 00 OCHOBHBIX ATAlax pa3BUTHs F'€OMETPUU KaK COCTABHOM 4acTu (GyHIaMEHTA Pa3BUTHUS TEXHOJIOTHIl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMMblI Bcero Konrponbupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPCHI/IC, 0000111eH1Ee U cucTeMaTu3alus 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMmeTpus 15 1
9 [ToBTOpEHwUe, O606H1€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, 0606HICHI:IC u 17 5
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUiIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapajUICIIbHBIX IPAMBIX
(OTpe3KoB), CepeIMHbI OTPE3Ka

[TonaTna crepeomeTpun: TOUKa, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa H300pakeHHsI Ha PUCYHKE
IJI0CKOCTH, MapajlieIbHbBIX MPSMBIX
(0Tpe3koB), cepeIuHbI OTPE3Ka

[TonsiTHs: mepecekarouecs MIOCKOCTH,
nepeceKarouecs npsmasi U mioCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsiTHs: mepecekarouecs MIOCKOCTH,
nepeceKaroIuecs mpsimasi 1 mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pa>keHUe MPOCTEUITUX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHHKH, U300paKECHHE TPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U TICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cienctBus u3 HuX. CriocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603Ha4eHUs IPSMBIX U TUIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Uepe3 ux péopa.
N3obpaxenune nepeceueHus moaydeHHbIX
IJIOCKOCTEN. PackpammBanye MoCTpOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU

11

N300paxkenue ceueHunit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N300paxkeHue nepeceveHus MorydeHHbIX
IJIOCKOCTEN. PackpammmBaHue mOCTPOCHHBIX
CeueHUH pa3HbIMU I[BETAMU

12

N3obpaxenune ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moTydeHHbBIX
TIocKocTel. PackpammBaHue OCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

13

N3o0paxkenue ceueHuit mupamMubl, Kyoba u
MIPU3MBI, KOTOPBIE MIPOXOJIAT UYepe3 ux péopa.
N300paxkeHue nepeceueHus: NOMTyIeHHBIX
riockocTeil. PackparmBanue mocTpoeHHbIX
CeUeHUH pa3HBIMU I[BETAMU

14

Meton caenoB A MOCTPOCHUSA Ce4YeHHI

15

Merton cie0B 115 HOCTPOEHUS CEUEHUM.
CpolicTBa Nepece4eHnii MPSIMBIX U




IJIOCKOCTEN

16

Mertox cieoB Ui OCTPOCHHSI CEUCHUIA.
CpoiicTBa epece4eHnil NpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha pEOpax. Co3maHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

19

[TocTpoenne ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3maHue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MTOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEU U 3aMKUCh 111ar0B
MIOCTPOEHUS

21

[ToBTOpenue manumetrpun: Teopema o
MPOMOPLHUOHANBHBIX 0Tpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOopenue manumetpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTponpHas padota "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoioKeHue IpsMbIX B
npoctpaHcTBe. CKpelUBaOLUIUECs NPsSIMBIE.
[Ipu3Haky CKpemuBarOIIMXCS MPSMBIX.
[TapamtenpHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JAHHOW MPSIMOM, IPOXOJAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH HAa TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapaJyIEAbHBIX MPSAMBIX TIOCKOCTHIO

26

[TapamrenpHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIUBAIOILMUXCSA MPAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOICTBa MapaIeIbHOTO MPOEKTUPOBAHUSI.
N3obpaxenue pa3Hbix Guryp B
napayuiebHON MPOEKIUH

28

enTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIEeI0BaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM PSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHA: MapaIeNbHOCTD NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U IIIOCKOCTH.
CaolicTBa NapauIeIbHOCTU IPSIMON U
IIJIOCKOCTH




31

I'eomeTrpuueckue 3a1auy Ha BBIUUCIIEHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenune ceuenus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapaIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHas npoeKus, IPUMEHEHUE IS
MOCTPOCHUSI CEYEHHM KyOa 1
napamenenumnena. CBoucTBa
napajuieJienumea 1 Ipu3Mbl

34

[TapannensHbie mnockoctu. [pusnaku
MapajuIebHOCTU JBYX IIOCKOCTEH

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEn
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEPECCUYCHHH IBYX MapaJlICIbHBIX
IJIOCKOCTEH TpeThei

37

CpoiicTBa mapauieabHbIX MIIOCKOCTEH: 00
OTpe3Kax mapasuieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]TY MapaylieIbHBIMU
IJIOCKOCTSIMU; O IEPECEUEHUH MIPSAMOH C
JIBYMSI NTapaJJIEIbHBIMU IJIOCKOCTSIMHU

38

IToBTOpenue: Teopema [udaropa Ha
IIJI0CKOCTH




[ToBTOpEHUE: TPUTOHOMETPHUS

39 IIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napajuielenune1a

41 Boruncnenue 1iauH 0Tpe3koB B KyOe U
IIPSIMOYTOJIBHOM ITapajuIeIeuIe1e
[IepneHMKYIAPHOCT NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepnesauKyIspHOCTH IPSIMON U
IIJIOCKOCTH
[IepnenMKyIpHOCT NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o CyleCTBOBAaHUU U

m €IMHCTBEHHOCTH NPSIMOU, TPOXOAIIEH
4yepe3 TOYKY IIPOCTPAHCTBA U
MEPIEHIUKYIIPHON K INIOCKOCTH

45 [InockocTy ¥ NepNEeHAUKYISPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKaX

47 [lepnennukyisap u HaxioHHas. [loctpoenue
MEPIEHIUKYJIApA U3 TOUYKH Ha IPAMYIO

48 [lepnennukyisap u HaxnoHHas. [loctpoenue
MEPIEHIUKYJIApA U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHaAnKyIsApax (mpsamas
u oOpaTHast)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsamas

u oOpaTHast)




51

Yroa Mmexay CKpeIBarOIMMUCS PIMbIMHU

ITonck neprneHIuKyISIPHBIX IPSIMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISAPHBIX IIIOCKOCTEN

53 OpToroHaiabHOE MPOEKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, mpu3Mbl,

54 MPaBUILHOW MUPAMHUJIBI C IOMOIIBIO
OPTOTOHAJIBHOM IPOEKIINU
[TocTpoenue ceuenuii Kyoa, mpU3MBbl,

55 MPaBUJIBHON MUPaMUbI C IIOMOIIBIO
OPTOTOHAJILHOM NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 TUIOCKOCTH. [IITOCKOCTH CUMMETpHIA B
MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUU

58 [IpaBuiabHBIE MHOTOTPAaHHUKH. Pacuér
PacCTOSIHUNA OT TOYKH JI0 IIOCKOCTH

59 IIpaBunIbHBIE MHOTOTPaHHUKHU. Pacuér
PacCTOSIHUM OT TOUKH JI0 IJIOCKOCTH
CriocoObl OIIyCTUTh NEPHEHANKYJIISAPHIL:

60 CUMMETpPHSI, CABUT TOUKHU IO NapajjieIbHON
NPpAMOM

61 CnBur no HenapajuieabHON MPSAMOH,
U3MEHEHHE PACCTOSHUIMI
KonTtponrHas padora "B3anmuoe

62 PacroJIOKEHUE NPAMBIX U TNIOCKOCTEN B
npocrpaHcTae”

63 IToBTOpEHUE: Yroy MeX 1y NPSMBIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMaA
KOCHUHYCOB

64

[ToBTOpEHME: YroyI MEeXIY
CKpCIIMBAOIIMMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/IT-IeCKI/Ie MCTOAbI BBIYUCIICHUSA YTJIa
MCXKAY NPsIMBIMU B MHOT'OT'PaHHUKAX

66

JIByrpanHbIil yroj. CBOMCTBO JIMHENHBIX
YTJI0B ABYTPAHHOTO yria

67

[IepnenaukynspHbie mockocTy. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Tpu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN;
TeopeMa o MPSAMOM MepeceyeHus! IByX
IJIOCKOCTEHN NEPNEHIUKYISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuieNenuIe; Kyo;
U3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienuneaa

70

TeopeMa 0 raroHajav mnmpsmMoyroJibHOTo
mapajiiCiaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘-ICCKI/IC U IIPUKJIAJIHBIC 3a1a4H,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUEM
IPAMBIX U IINIOCKOCTH

72

HOBTOpeHI/IeI CKpCUINBAIOIIUECCA TIPAMBIC,
IapaJiiCJIbHBIC MIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OI'paHHUKax

73

Hapa napaJisiCJIbHBIX IUIOCKOCTEH Ha




CKPELIUBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
MEK/y CKpEIUBAIOLIIUMUCA NIPSIMBIMU B
IIPOCTBIX CUTYaLUAX

Paccrostame oT ToOUkH J0 IIITOCKOCTH,

74 paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH
Beruncnenue paccTosHAN MEX Ty

75 CKPEIIMBAIOIIUMHUCS TPSAMBIMH C IIOMOIIBIO
MEePIEHIUKYISIPHON TJIOCKOCTH
TpéxrpaHHbIld yrosi, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJISI
TPEXTPAHHOTIO yIJIa

77 DneMeHTHI C(heprUIeCcKO TeOMETPHH:
reo/1e3n4YeCKre JMHUU Ha 3eMiie

78 KonTtponbnas padota "Yrisl u pacctosaus"

79 CucreMmaru3zanus 3HaHUN "MHOTOTpaHHUK U
€ro 2JEMEHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbaas
nvpamuja

81 [Ipusma. IIpsmas u HaKJIOHHAs IPU3MBI.
[IpaBunpHas npuzma

82 [IpsiMoii mapaenenunes, NpsMoyroabHbI
napajuiesnienumnesa, Kyo

83 Boinykneie MHOrorpanHuku. Teopema
Olinepa
Brinykneie MHOrorpanHuku. Teopema

84 Diinepa. [IpaBunbHbIC U MOIYPAaBUIIbHBIE

MHOT'OT'paHHUKHA




85 KonTtposnrsHas padota "MHOrorpanHuKHN" 1
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio mapasutenenuiena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Pasnoxxenne BekTopa 1o 6a3nc3vl TpEX 1
BEKTOPOB, HE JIOKAIIUX B OJTHOW MIIOCKOCTH
92 CkansipHO€ ITPOU3BEICHUE 1
93 Berarcnenue yriia Mex1y BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1
95 [IpocTeitmue 3a7a9u ¢ BEKTOpAMH 1
96 [IpocTeitmme 3a7a9u ¢ BEKTOpAMH 1
97 [IpocTeitmue 3a7a9u ¢ BEKTOpAMH 1
98 O00011eHre U cucTeMaTU3alus 3HAHUN 1
99 O00011eHre U cucTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpoabHas paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O000111eHNE U CUCTEMATHU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue Tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOopenue tems! "CxkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruncienue yria 1
MEXK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Temsbl "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 B TOUKU"
5 YpaBHEeHUE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3KaxX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEPaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHUE
9 JIuHeliHbIe HepaBeHCTBA, JIUHEIHOE 1
IIPOrpaMMHPOBAHUE
10 AHanuTHYECKHE METOBI pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxaeHue paccTosiHUI OT TOYKHU 10

13
TIJIOCKOCTH B KyOe

14 Haxosxienue paccTosiHUM OT TOYKHU JI0
MIJIOCKOCTH B IPABUJIBHOM MUpPaMUJIC

15 KonTposnbHas pabora "AHanutnyeckas
reoMerpus"

16 CeueHuns MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CedeHnst MHOTOTPAHHUKOB: METO/T CIIEI0B
CeueHnss MHOTOTPAHHUKOB: CTaHAapTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuiesibHbIe CEeUCHUS

20 [TapannenpHble NPSMBIE U TUIOCKOCTH:
pacyéT OTHOLICHUI

91 [TapannenbHble MPsSMBbIE U TIOCKOCTH: YTJIIBI
MEXAY CKPELUBAIOIIUMUCS IPIMBIMU
[lepnieniuKkynspHbIE MPSIMBbIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Tapbl MEPIEHAUKYISIPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHI
MHOTOTPaHHUKOB

93 [leprnieniuKkynspHbIC MPSIMBbIE U TUIOCKOCTH:
TeopeMa O TpeX MEepPIEeHIUKYIIpax

24 [lepnenaukynsipHbIE TPSMBbIE U MJIOCKOCTH:
BBIYHCIICHUS IJIMH B MHOTOTpaHHUKAX

25 [ToBTOpEHME: MIOUIAAN MHOTOYT'OJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHus
nooous

26

HOBTOpCHI/ICI I1omaan MHOFOYFOJII)HI/IKOB,
(hopMyITBI TS TUTOIACH, COOOpasKeHUs
oao0us

27

HOBTOpCHI/ICI miomaan MHOTOYT'OJIbHUKOB,
(hopMyIIBI IS TUTOIIAICH, COOOpaKEeHUS
noxoous

28

[Inomany ceyeHU MHOTOTPaHHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[Inomany cedeHM MHOTOTPaHHUKOB:
IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS IO00Us

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUYEHUSI MHOTOIPAaHHUKOB

n

31

O6bEM Tema. OOBEM TPSIMOYTOJIBHOTO
napauiesienumnea

32

3amaun 00 yaBOEHUHU KyOa, O KBaJpaType
Ky0a; O TPUCEKIUH yriia

33

CrepeomeTpHuecKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaesenumnena

34

HpI/IK.]'IaI[HBIC 3a4a4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MMpsAMOYT'OJIBHOT'O
apajijiejcnuieaa

35

O0BEM npsMOi TPU3MBI

36

CTepeOMeTpI/I‘-ICCKI/IC 3aga4u, CBA3aHHBIC C




BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

[Tpuknaaneie 3a7a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 IPSIMOM IPU3MBI
Brruncienue 00bEMOB T C IIOMOIIBIO

38 onpenenénnoro uarerpaita. O0bEM
HAaKJIOHHOM IIPU3MBI
Brrauciermne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0sEM
A PAMHTBI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T ¢ OOIITUM yTIIOM

42 CrepeoMeTprYeCcKUe 3a/1a4H, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW TTPU3MBI

43 CrepeomMeTprveCcKue 3a/1a4uM, CBI3aHHBIC C
00BbEMaMU TTUPAMHTBI
[Tpuknagaeie 3agaun mo TeMe "OO0bEMBI

44 ten", cBI3aHHbIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsA3aHHBIC C 00BEMOM ITUPAMUIBI

46 [Ipumenenne 00bEMOB. Brruncienue
PACCTOSTHUS JI0 TNIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHHUKa"

48 [unuaapudeckas MoBEPXHOCTD,

oOpa3ymolue UIHHIPHIECKON




IMOBEPXHOCTH

Munuuap. [psamoii KpyroBon HUIUHAD.

49 [Inomane MOBEpXHOCTH IUIUHIPA

50 Konmnueckast moBepxHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHYyca TIIOCKOCTBIO,
napajulebHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnsliil konyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBO# MOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBO# MOBEPXHOCTH U TTOJTHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOEHUEM CEUEHHUH HUINHApa, KOHyca
CrepeomerpuuecKkue 3a1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
IIOCTPOEHHEM CEUEHUH LMIMHApa, KOHYyca

57 IIpuknanHele 3a1a4u, CBsI3aHHbIE C
LWIAHAPOM

58 IIpuknaanele 3aa4uu, CBsI3aHHbIE C
LWIAHAPOM

59 Cdepa u map
Ilepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa

61 [lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cdeps! miockoctsio. Bun u
n300pakeHue mapa

VYpasaenune chepsl. [Inomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpuiecKue 3a1a4u Ha

64 JI0Ka3aTeJIbCTBO U BHIYUCIIEHUE, CBSI3aHHBIE
co cdepoit u mapoM, IOCTPOSHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuyecKkre 3a1auu Ha

65 JI0Ka3aTeNIbCTBO U BHIYUCIIEHUE, CBSI3aHHBIE
co cdepoit  mapoM, IOCTPOSHUEM UX
CEYEHUH TUIOCKOCTBIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cpepoit
U I1apoM
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE
noxoous

68 Pa3znnynble koMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BpaieHus"

70 3anauu o Teme "Tena U NOBEPXHOCTH
BpaieHus"

71 KonTtponpHas padota "Tena 1 moOBEpXHOCTH
BpaieHus"

7 O06bém nununapa. Teopema 06 00bEME

IpsAMOTro NUJIMHApPA




73

Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenénHoro uarerpana. O0bpEM KoHyca

74

[Tnommaay G0KOBOM M TOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHuecKUe 3a/1aul, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB IIUIIMHIPA, KOHYCA

76

[Tpuknagasie 3agaun mo Teme "OO0BEMBI U
TIJTOIAI TTIOBEPXHOCTEH Ten"

77

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [lnomans cdepsr.
CrepeoMeTpHueCcKHe 3a/1a9H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TI1apa, MapOBOTO
CerMEHTa U IapOBOTO CEKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OOBbEMBI
Ten", cBsi3aHHBIE ¢ 0OBEMOM II1apa u
m0maaeio cepbl. COOTHOIICHUS MEXKTY
TJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
OT0OHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa npu 1mo00uu.
CrepeomMeTprYeCKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJI U IIOIIAAeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBr>xkeHus npocTpaHcTBa. OTOOpaskeHusI.
JIBrokeHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA JIBYKCHU




82

Bupl 1BukeHMil: nTapasuieibHbI NEPEHOC,
LEHTPAJIbHAsA CHMMETPUS, 3€PKaJIbHAs
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

83

[Ipeo6pazoBanwmst mogoous. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘ICCKI/IG 3aaa4y Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbhas padota "BexTopsl B
npocrpaHcTae”

86

O6o6mmaromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U INTIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTOJI0B Kypca reometpun 10-11 kmaccos,
cucTeMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06maromee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

Oo6o6maromiee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOTrpaHHHUKa"

90

O6o6u1aroniee noroperue 11 nmoHsaTuit u
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTpaHHHUKa"

91

O6o6maromee noproperue 11 nonsTuii n
MeT0/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MIOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

92

Oo6o6miaromee mosropenue 11 moHsTuit u
MeTo0/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Iomann
MTOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

93

Wrorosas koHTpoJIbHas paboTa

94

Hrorosas koHTposIbHas paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ PoJib B pa3BUTHHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ pOoJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI




HcTopus pa3BUTHS CTEPEOMETPUM KaK

101 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPHH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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4. HUHTCTPHUPOBAHHBIC ITPOCKTHI 10 MATCMATUKE U
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5. Beepoccuiickasd onuMnuaza MKOJIbHUKOB 10
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