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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LHKJIA.
[lockonbKy  JlOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUU
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaruka»  uyepe3  oOecreuyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3aJauyaMu Kypca IE€OMETPUU Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(GopMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOIPDAaHHMKM M Tejla BpalleHUs, KOHCTPYMPOBAaTb TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH JO0KAa3aTEIbCTB W AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHUHM MaTEMATHICCKUX YTBEPKICHUN U POJIM aKCUOMATHKH B MPOBEIACHUHT
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopMupoBaHue (HYHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUH, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, pPACTPEIENIEHHBIM MO ToJaM OOY4YeHUSs, CTPYKTYPUPOBAHO TaKHUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJTI0/IEHUEM TPUHITUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMsI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnmanud  00ydeHUs, TMOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneuuTh yriayOnEHHOe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMBIX B MPOCTPAHCTBE: IMEpEeceKarouIuecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uiockoctu. [lapannenbHoe W LEHTpalbHOE NPOEKTUPOBAHME, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napauieabHbIX TUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEeHIUKYJSIpHbIE K MJIOCKOCTH,
OpU3HAK TMEPHEHAUKYIIPHOCTH NpPSIMONM U IUIOCKOCTH, TeopeMa O MNpsMOil

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  IEPIECHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpéXrpaHHBII U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJIHAsE TOBEPXHOCTh HMPHU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHne O MNpaBWIbHBIX MHOTOIPAHHHMKAX: OKTadp,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasoKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[loHsTHS: WWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlIeHus] Ha TUIOCKOCTU. Pa3BépTka nmnuHApa u konyca. CumMmerpus cepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon wu
HAKJIOHHOW MPU3MBI, MIJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM mapa u 1mapoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[WINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl m mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpalIeHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IMJINHAPA
(mapajmienbHO M NEPNEHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOSAIINE Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJMHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. PaznoskeHue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MPU PEIICHUHU TEOMETPHUECCKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauielbHBIM TEepeHoc,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIAHUPOBAHHE TIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBATH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIbHO (POPMYIHUpPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh A€QUIUTH UH()OpPMAIMKU, TaHHBIX, HEOOXOAUMBIX JiIsi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpOBaTh HH(OpMaIMIO, MPEJACTABIATh €€ B pa3lIMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMHU H
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJIeMBI, peIracMoOi 3ajad, BBICKA3bIBAaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, YKCIIEPUMEHTa, UCCIICI0BaAHMUS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PELIEHUS 3a/1a4H, BIOUpaTh CIOCOO PEIICHUS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJaJ€Th  HaBbIKAMU  [IO3HABAaTEJBHOM  pEQEKCMUM  KaK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JaHHBIX,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IeJIU U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI UM HEJOCTHXKEHUS Pe3yJbTaTOB ACSATENBHOCTH, HAXOIUTh OUIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATeIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHUIYaJIbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PabOT, JOTrOBapuBaThbcsi, OOCYXKAAaTh WpoLIECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHCHHM,
«MO3TOBbIE€ IITYpPMB» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEUCTBUA C APYTMMH 4YI€HAMU KOMAaHJbl, OLEHHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOZHO OIMEpPUPOBATh OCHOBHBIMH TMOHSATHUSMH CTEPEOMETPUU TPHU
pEIICHNUH 33729 U MPOBEACHUHN MAaTEMAaTHUYECKUX PACCYyKICHU;

e TPUMEHSITh AKCHOMBI CTEPEOMETPUU W CIEACTBUS M3 HUX TPH PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJacCU(UIMPOBATH B3aUMHOE PACIOJIOKECHHE MPSIMBIX B TMPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOHO OINEpPUPOBATh TMOHSATHUSMH, CBS3aHHBIMH C yIJlaMd B
MIPOCTPAHCTBE: MEXKAY MPSMBIMHU B IPOCTPAHCTBE, MEXKITY MPSIMOU U TIIOCKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMY,



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBl MHOIOTPAHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYroJIbHBIN Napaenenunes, Kyo);

e KJaccuUUUPOBaTH  MHOTOIPAHHMKHM,  BbIOMpass  OCHOBaHUSA A
KJ1accuuKaIuu;

e CBOOOAHO  ONEPUPOBATH  MOHATUSAMM, CBSI3AHHBIMU C  CEUEHUEM
MHOTOI'PaHHUKOB TNIOCKOCTBIO;

e BBINOJHATH napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOEKTHUPOBaHUE (UTYp HA IUIOCKOCTb, BBIMNOJHATH H300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

e BBIUMCIATH  IUIOIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
NUPaMHIa), TEOMETPUUECKUX TeJl C MpUMEHEHUEM (HOpMYyIT;

e CBOOOJHO OMEpUPOBATH MOHATUSIMHU: CUMMETpPHsI B MPOCTPAHCTBE, IIEHTD,
OCbh U MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;

e CBOOOJHO OMNEPUPOBATH MOHSATHSMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBIIIOJIHATH AEHCTBHS HaJl BEKTOPAMHU;

e pEIIaTh 3a/Ja4Yd Ha JOKAa3aTEJbCTBO MAaTEMAaTUYECKHX OTHOLIEHUH U
HaXOXKJICHHE TEOMETPUYECKUX BEIUYUH, IPUMEHSS HM3BECTHBIE METONBI MpPH
pELIEHNH MaTEMaTUYECKHUX 3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;

e INPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  DIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa30BbIBATH W WHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
pPHUCYHKaX;

e INPUMEHATh IIOJYYEHHBIE 3HAaHMS HAa [PAKTHKE: CPAaBHUBATh U
aHAJIM3UPOBATh PEAIBHBIE CUTYAllUH, IPUMEHSTh U3YUEHHBIE IOHIATHS B IIpoLiecce
MOUCKA PEIIeHUs] MaTeMaTH4ecKu chopMyIUpOBaHHONW MPOOIEMBI, MOJIEIUPOBATD
peaNbHbIE CUTYallud Ha SI3bIKE T'€OMETPHUH, UCCIIENA0BATH MOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TeopeM, anmapaTa anreOpsl, penarh
MIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEJIMYNH;

e UMETh MPEACTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTUS TEOMETPUHM KaK
COCTaBHOM YacTu (pyHJaMEHTa pa3BUTHS TEXHOJIOTUH.

K xonny 11 kinacca oOyvaromuiicss HAy4UTCS:

e CBOOOJHO OINEpPUPOBATh MOHATUSAMM, CBA3AHHBIMH C LMJIMHIPUYECKOM,
KOHMUYECKOH U c(hepruyecKoil MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI MOTYYCHHUS;



e ONEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C TEJIaMU BPAIICHUS: HWJIUHIPOM,
KOHYCOM, c(hepoit u mapom;

e pacmo3HaBaTh Teja BpamleHus (UWIUHIOP, KOHyC, cdepa U 1map) u
OOBSICHSITH CIIOCOOBI MOTYUYECHHUS TEJ BpallleHUs;

e KJACCU(UIIUPOBATH B3aUMHOE PACTIONOXKEHUE CPEPHI U ITOCKOCTH;

e BBIYHUCIISITh BEJIWYUHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJl BpaIlllCHHUS,
00bEMBI U IUIONMIAJIM TOBEPXHOCTEM MHOTOIPAaHHUKOB M TEJI BpalllCHUS,
T€OMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEPUPOBATH MOHSTUSMH, CBSI3aHHBIMH C KOMOWHAITUSIMHU TEJ
BpaIleHUs 1 MHOTOIPaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIN B cepy U ONMCAHHBIN
okoJ10 cepsl, chepa, BrcaHHass B MHOTOIPAaHHUK WA TEJIO BPAIllCHHUS;

e BBIYHUCIISITH COOTHOIIEHUSI MEXKAY TIIOMIAISIMU TTOBEPXHOCTEN U 00BEMaMuU
ITOJTOOHBIX TEI;

e u300paxkaTh H3y4aeMmble (UTYpPHI, BBINOJHATh (BBIHOCHBIE) TUIOCKHUE
YEPTEeKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHHU3Y,
CTPOUTH CECUCHUS TEJI BPAIICHUS;

e U3BJICKATh, HHTEPIPETUPOBATH M TMPeoOpa3oBbIBaTh HWH(OpMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
pUCYHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;
BBIIIOJIHSITH ONEPAIIUU HAJl BEKTOPAMH;
3a/1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

e pEIIaTh FTEOMETPUUECKHUE 3a/1a41 HA BBIUMUCIICHUE YIJIOB MEXIY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYUCJIEHUE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B LIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPU PEIICHUHU;

e CBOOOZHO OMNEPUPOBATH TOHATUSAMH, CBA3aHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

e BBIMOJHATH M300paXE€HUST MHOTOTPAHHUKOB W TeJ BpalleHHs TMpHU
napajuieIbHOM NEPEHOCE, UEHTPATbHON CUMMETPHUH, 3€pPKaIbHON CUMMETPHH, TIPU
MOBOPOTE BOKPYT MPSIMOiA, mpeoOpazoBaHusl mo00us;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB M TEJl BPAILCHUS: CEUCHUS LUIUHIpA
(mapayyeabHO YW TMEPHEeHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapasuliesibHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YePe3 BEPIUINHY), CEUCHUS 1I1apa;

e HUCIIOJNB30BATh METOABl TOCTPOEHUS CEYEHUN: METOJ CIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I EPEHOCA CEKYIIEH TIIOCKOCTH;

e JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e NMPUMEHATh T€OMETpUuecKkue (AKThI JJIS PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANoJararliiX HECKOIbKO IIaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS
3a71aHbl B SIBHOW M HEABHOH (Dopme;



e pemaTh 3aJlauyd Ha JOKAa3aTebCTBO MAaTEMAaTHUYECKUX OTHOUICHUU U
HAXO0XJCHUE TEOMETPUICCKUX BEIIMUNH;

e TPUMECHSTH TMPOTPAMMHBIC CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUICCKUX 3a]1aY;

e NPUMCHITh  TIOJIYYCHHBIC  3HAHWA HA  TPAKTUKE:  CPaBHUBATH,
aHAM3UPOBATh W OIEHWBATh pEaNbHBIC CUTYallMH, NPUMCHITh H3yYEHHBIC
MOHATHS, TEOPEMBI, CBOKWCTBA B IMPOIECCE IMOMCKA PEIICHHUS MaTeMaTHYECKH
chopMyIUpOBaHHOW TPOOJIEMBbI, MOJEIUPOBATh peajbHbIE CHUTYallMH Ha SI3bIKE
reOMETpUH,  HCCIEAOBaTh  TOCTPOSHHBIE  MOJETM C  HUCIOJIh30BAHHEM
TCOMETPUYCCKUX TMOHATUH W TEOpEeM, armapaTa aareOpbl, peniaTh MPaKTHUECKHUE
3aJ1auu, CBA3AHHBIC C HAXOXJICHHUEM T€OMETPHUCCKUX BEJINYUH;

e UMETh MPEACTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TEOMETPHH Kak
COCTaBHOW YacTH (yHIAMECHTA Pa3BUTHS TCXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE€ pacnoiokeHue npsIMbIX B 6 1
MPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTu4eckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Mara undposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue
Bcero u3ydyeHusi | o0pasoBaTejbHbIE
padoThI padoTsbI
pecypchbl
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA 02.09
1 VCYHKE TIJIOCKOCTH, MapajiIeIbHBIX 1 e
PHOYH > 4P 07.09.24
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
TUIOCKOCTB, POCTPaHCTBO. OCHOBHBIE 02.09
2 MpaBuIia H300paKCHUS Ha PUCYHKE 1 g
P P preyH 07.09.24
TUTOCKOCTH, TTapauIeIbHBIX TPSMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[MonsiTus: mepecekaronmecs MmIOCKOCTH, 02.09
3 MePECeKaroIIUecs MPsIMas M I0CKOCTb; 1 e
P P : 07.09.24
MOJTyITPOCTPAHCTBO
[MonsiTus: Mepecekaronmecs mIOCKOCTH, 09.09
4 MEPECEKAIOIIUECS MPsMasi U IIOCKOCTB; 1 el
P o P : 14.09.24
MOJTyIIPOCTPAHCTBO
MHoOrorpaHHHUKH, U300paKeHHE 09.09
5 MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYP, 1 1 4' 09.24
HECYIIECTBYIOIIHUX 00BEKTOB
MHororpaHHuKH, H300paKeHne 09.09
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 1 4' 09.24

HECYIIECTBYIOIIUX 00BEKTOB




7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 16.09.-
CIIEICTBUS U3 HUX 21.09.24
8 AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE 16.09.-
CIIEICTBUS U3 HUX 21.09.24
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
9 cienctsus n3 Hux. CriocoObl 3a1aHns 16.09.-
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. 21.09.24
O603HaueHus NPSIMbIX U IJIOCKOCTEH
N300paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX 23.00.-
10 pé6pa. N3o0paxenune nepecedeHms 98.09.24
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMHU
N3obpaxenne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
11 pEbpa. M300paskeHue mepeceuecHus ;gggz 4
MOJTyYEHHBIX IJIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEYEHU Pa3HBIMU LIBETAMHU
N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX 2300
12 pé6pa. N3o0paxkeHne nepeceueHust 98.09.24
MOJYYEHHBIX IJIOCKOCTEH. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HbIMM LIBETAMU
N3006pakenue ceueHuil nmupaMuipl, Kyoa u
13 MIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX 30.09.-
pébpa. M3o0paxkeHne nepeceyeHus 05.10.24

TOJIYYCHHBIX ILIOCKOCTEH. PaCKpaI_HI/IBaHI/IC




IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMH

14 Mertoz cie10B Uit TOCTPOCHHSI CEUCHU I 30.09-
05.10.24

Merton cie10B /17151 HIOCTPOEHUS CEUECHUH. 30.00.-

15 CaoiicTBa rulepecequI/m HPSIMBIX U 05.10.24
IJI0CKOCTEHN
Merton cieoB 17151 HOCTPOEHUS CEUECHUH. 07.10.-

16 CaoiicTBa rvIepecequI/m HPSIMBIX U 12.10.24
IJI0CKOCTEM
[TocTpoenune ceuenuii B mupamue, Kyoe mo

17 TpéM Toukam Ha pEOpax. Co3naHue 07.10.-
BBIHOCHBIX YEPTEKEH U 3alUCh IIAr0B 12.10.24
IIOCTPOEHUS
[TocTpoenune ceueHuii B mupamuae, Kyoe mo

18 TpéM Toukam Ha péopax. Co3manue 07.10.-
BBIHOCHBIX YEPTEIKEH M 3aITUCh [1aroB 12.10.24
MIOCTPOEHUSA
[TocTpoenue ceuenuii B mupamue, Kyoe mo

19 TpéM TOoukam Ha péopax. Co3manue 14.10.-
BBIHOCHBIX YEPTEHKEH U 3aITHCh II1aroB 19.10.24
MIOCTPOEHUSA
[TocTpoenue ceyeHwuii B mupamuie, Kyoe mo

20 TpéM Toukam Ha pébpax. Co3anue 14.10.-
BBIHOCHBIX YEPTEXKEN U 3aMKCh LIAr0B 19.10.24
IIOCTPOCHHUS

21 IToBTOpenue manumerpun: Teopema o 14.10.-
IPOTIOPIIMOHATIBHBIX OTpe3kax. [lomooOue 19.10.24




TPEYroJIbHUKOB

[ToBTOopenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHnIX Ha

21.10.-

22 BBIHOCHBIX 4epTexkax. Mcropus pazsutus 26.10.24
IJJAHUMETPUU U CTEPEOMETPUHI
KonTponsHas pabora "AkcHoMBI 21.10.-

23
crepeomeTpun. CeueHus" 26.10.24
B3anMHOe€ pacnosiokeHue NpsiIMbIX B

24 npoctpaHcTBe. CKpeluBarouuecs npsMeble. 21.10.-
[Tpu3Haku CKPEIIMBAIOIIAXCS MPSMBIX. 26.10.24
[TapamtensHbIe TPsIMBIE B IPOCTPAHCTBE
TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN

o5 JAHHOM MPSIMOM, MPOXOASIIEN Yepe3 TOUKY 04.11.-
MIPOCTPAHCTBA U HE JIeXKAIEH Ha JTaHHOU 09.11.24
npsamoil. Jlemma o nepeceyeHuu
MapajuieIbHbIX MPSMBIX MIOCKOCTHIO
[TapamnenpHOCTB TpeX mpsAMbIX. Teopema o

26 TpEX MapajuiebHbIX NpsAMbIX. Teopema o ggﬁz 4
CKPELIUBAIOIIMNXCS MPAMBIX
[TapannensHO€ IPOEKTUPOBAHUE.

97 OcCHOBHBIE CBOMCTBA MApPAIIEIBLHOTO 04.11.-
npoektupoBanus. M300pakeHue pa3HbIX 09.11.24
¢buryp B mapanieabHONU TPOEKIUU
enTpanbpHas mpoekuus. YTomc 1111

28 COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI 16.11.24

MCXKAY NPAMBIMHU




3amayn Ha JOKA3aTEIHLCTBO U

29 HCCIEN0BaHNE, CBSI3aHHEIE C 11.11-
16.11.24

pacIoJIOKEHUEM NIPSMBIX B IPOCTPAHCTBE
[TonATHA: napaIeNbHOCTD NPSAMON U
IUIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak

30 MapajIeIbHOCTH TPSMON U TIOCKOCTH. iéﬁz 4
CpoiicTBa napayuieaIbHOCTH IPSIMOH U
TTOCKOCTH
I'eoMeTpuueckue 3aga4n Ha BEIYUCIIEHUE U

31 JIOKa3aTEIbCTBO, CBA3AHHBIC C 18.11.-
MapaJuIEIbHOCTBIO MPSMBIX U INTIOCKOCTEN B 23.11.24
MPOCTPAHCTBE
[TocTpoenune ceueHus, MPOXOASIIETO Yepes3

39 JTAHHYIO MIPSIMYIO Ha YEPTEKE U 18.11.-
MapauyIeIbHOTO APYrou npsiMoil. Pacuér 23.11.24
OTHOLLUEHUN
[TapannenpHas npoeKuus, IPUMEHEHUE IS

33 MMOCTPOCHHUS CEUCHUN KyOa H 18.11.-
napasienenumnena. CBoicTBa 23.11.24
MapajuieenuIieia U Npu3Mbl

34 [Tapamnensuble mwockocty. [lpuznaku 25.11.-
MapajuieJIbHOCTH JIBYX IIOCKOCTEH 30.11.24
TeopemMa 0 napauieIbHOCTH U

35 €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN 25.11.-
yepes TOUKY, He MPUHAJICKALLYIO TaHHOU 30.11.24
IUIOCKOCTH U CIEACTBUS U3 HEE

36 CBolicTBa napauIeabHbIX INIOCKOCTEN: O 25.11.-




NapajjIeIbHOCTH IIPAMBIX IIEPECEYCHUS IIPU
NEPCCCUCHNH ABYX MapalJICJIbHBIX
IIJIOCKOCTEN TPEThEU

30.11.24

CpoiicTBa napajuIeabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMPSAMBIX,

02.12.-

37 3aKI0YEHHBIX MEXKy NTapajuIeIbHbBIMU 07.12.94
IJIOCKOCTSIMH; O TIEPECEYEHUN MTPSIMOH C
JBYMS ITapaJUIEIbHBIMU IJIOCKOCTSIMHU
38 [ToBTopenue: Teopema [ludaropa na 02.12.-
IUIOCKOCTH 07.12.24
39 [ToBTOpEHME: TPUTOHOMETPHUSL 02.12.-
NIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA 07.12.24
40 CpoiicTBa Ky0a U IpSIMOYrOJIbHOTO 09.12.-
napajuiesenune1a 14.12.24
41 Brruucnenue aiimH OTpe3KOB B KyOe U 09.12.-
PSIMOYTOJIBHOM IapaJlIesICIHIIe e 14.12.24
[TeprieHAMKYISAPHOCTD MPSAMOM 1 09.19.-
42 mIockocTy. [Ipu3Hak neprneHuKyIsspHOCTH 1 4: 12: 24
MPSIMOM U TUIOCKOCTH
[lepneHUKyYISIPHOCTD NPAMOU U 16.19.-
43 mI0ckocTH. [Ipu3Hak neprneHuKyIspHOCTH 5 1: 12: 24
MPSIMOM M TUIOCKOCTHU
TeopeMa 0 CylIeCTBOBAHUU U
44 €MHCTBEHHOCTH IPSAMOM, TPOXOIALIEH 16.12.-
21.12.24

4YCpe3 TOUKY HPOCTPAHCTBA U
HepHeHﬂHKyHHpHOﬁ K IIITOCKOCTH




[InockocTu U NEPIEHAUKYIISPHBIE UM

16.12.-

4 IIpsIMBIE B MHOTOT'PaHHUKAX 21.12.24
16 [InockocTy M NEpIEeHANKYISPHBIE UM 23.12.-
IIpsIMBIE B MHOTOT'PaHHUKAX 28.12.24
47 [Iepnennukyisip n HakinoHHas. [locTpoenue 23.12.-
MEPIEHINKYIAPA U3 TOYKH Ha IIPAMYIO 28.12.24
48 [Iepnennukyisip n HakinoHHas. [locTpoenne 23.12.-
MEPIEHINKYIAPA U3 TOYKH Ha IIPAMYIO 28.12.24
49 Teopema o Tpéx nepneHAUKYIApax (mpsmas 2-e nonyroame
u oOpatHasi)
50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTtHas)
51 YT0a MeX Iy CKPEeIUBAIOIUMUCS
MPSAMBIMU
59 ITouck nepneHauKyISApHBIX MPSIMBIX C
ITOMOIIBIO NEPIIEHIUKYIIAPHBIX IUNIOCKOCTEN
53 OpToroHanabHOE MPOCKTUPOBAHUE
[TocTpoenune ceueHuid Kyba, IpU3MBI,
54 IIPaBUJIBHON ITUPaMUIBbI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKINH
ITocTpoenue ceuyenuii kyda, IpU3Msl,
55 IIPaBUJIBHON ITUPaMUIBbI C IIOMOILBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 10CcKOCTH. IInockoctu cumMmerpuii B

MHOT'OTrpaHHUKax




57

[Ipu3Hak nepnesauKyJIIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU JI0 TNIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKHU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObl OITyCTUTH HEPIEHUKYISPHI:
CUMMETPHSI, CABUT TOYKH TI0 TTApaJLICIIEHON
psAMOM

61

CrBur 1o HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUN

62

KontponpHas padota "B3zanmuoe
Pacroio’KeHue MPSIMbIX U TIIOCKOCTEH B
npocrpanctae"

63

[ToBTOpEHUE: Yyroa Mex Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TeOpemMa
KOCHHYCOB

64

[ToBTOpEHUE: YOI MEXTY
CKPELIMBAIOIIUMUCS NPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘IeCKI/Ie MCTOJbI BEIYMCIICHUA
yriia MCXKAy NpsIMbIMU B MHOT'OT'PAaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIII0B JBYTPAHHOTIO yrja

67

[lepnenaukynsipubie miockocTi. CBoMCTBA




B3aMMHO IIEPIEHANKYJISAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEN; TEOpEMa O MPSAMOU
IIepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesIenune1a

70

Teopema 0 aAuaroHanu NpSMOYroabHOTO
napajuiesIenuIesia v ciaeICTBUE U3 Heé

71

CrepeomeTpruyeCcKre U MPUKJIIAIHbIE
3a7la4M, CBA3aHHbIE CO B3aUMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U TUIOCKOCTH

72

[ToBTOpEHUE: CKpelMBaIOUIUECs MPsMBbIE,
napajuieNibHble MIOCKOCTH B CTaHAapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapaynenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITUSIX

74

PaccrossHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMHUCS IPSAMBIMU C IIOMOIIIBIO
MEPIEHIUKYIAPHON INIOCKOCTH

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS




TpexrpanHsIx yriaoB. Teopema Iudaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

DneMeHTHI chepHIECKON TeOMETPHUH:

77 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTponsnas padorta "Yrisl u paccrosiHus" 1

79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK 1
U €ro 3J1eMeHTH"

80 [Inpamua. Bunel nupamua. [IpaBunpHas 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbpHas mpusma

82 [Ipsmoit mapaienenumnen, npsMOYrOJbHbINA 1
napajuiesenumnes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykibsie MHOrOrpaHHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TOIYIPABUIHHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas padora "MHororpanHuku" 1

86 [TonsiTHe BEeKTOpa HA MIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuno napamienenunena 1

90 YMHOK€EHNE BEKTOPA Ha YHUCIIO 1




01 Paznoxxenne Bekropa o 6azucy Tpéx 1
BCKTOPOB, HC JIC)KAIIUX B OAHOU ITJIOCKOCTHU
92 CkarnsipHO€ MTPOU3BEICHUE 1
93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3aqauu ¢ BEKTOpaMHu 1
96 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
97 [Ipocreiinmue 3a1a49u ¢ BEKTOPaMH 1
98 O0001IeHnEe U cucTEMaTH3aMs 3HAHAN 1
99 O0001IeHnEe U cucTEMaTH3aNs 3HAHAN 1
100 Hrorosas koHTpoJbHAs paboTa 1
101 Hrorosas koHTpOJIbHAs paboTa 1
102 O00011IeHne U cucTEMaTU3alNs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
Bcero u3yyeHusi 00pa3oBaTeJbHbIE
padoTsbI padoThI
pecypchl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1 02.09.-
Ha TUIOCKOCTH U B IPOCTpaHcTBE" 07.09.24
) [ToBTOpenue temsl "CrassipHoOe 1 02.09.-
MPOU3BEJICHUE BEKTOPOB" 07.09.24
3 [ToBTOpeHue Temsl "Beruncienue yria 1 02.09.-
MEKy BEKTOpamMu B IpOCTpaHCTBE" 07.09.24
4 [ToBTOpeHue Temsl "YpaBHEeHHE TPSIMOIA, 1 09.09-
MPOXOSIIEH Yepe3 B TOUKU" 14.09.24
5 YpaBHEHUE IOCKOCTH, HOpMaJib, 1 09.09-
YpPaBHEHME IUIOCKOCTH B OTPE3KaxX 14.09.24
5 YpaBHeHUE IOCKOCTH, HOpMaJlb, 1 09.09-
YpaBHEHME IUIOCKOCTHU B OTPE3KaxX 14.09.24
16.09.-
7 BekTopHoe npousBeneHue 1 21.09.24
JIuHeliHbIe HepaBeHCTBA, JIMHEHOE 16.09.-
8 1
IPOTPAMMHUPOBAHUE 21.09.24
JInHeliHbIE HEPABEHCTBA, TUHEMHOE 16.09.-
9 1
IIPOrpaMMHUPOBAHNE 21.09.24
10 AHanuTHYECKHE METOBI pacuéra yria 1 23.09.-
MEXAY IPSAMBIMU B MHOTOTPaHHUKaX 28.09.24




AHanuTUYECKHUE METO/IbI pacuéTa yria

23.09.-

11

MEXY IIJIOCKOCTSIMU B MHOT'OI'PaHHUKAX 28.09.24

@opMmyita pacCTOSTHUSA OT TOYKH JI0 23.09.-
12

IJIOCKOCTH B KOOpAUHATAX 28.09.24

HaxoxneHnue paccTostHui OT TOUKHU JI0 30.09.-
13

IJIOCKOCTH B KyOe 05.10.24
14 HaxoxneHnue paccTostHui OT TOUKH JI0 30.09.-

IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHUJIE 05.10.24

KonTpossHas pabora "AHanutnyeckas 30.09.-
15

reomerpus” 05.10.24

CeueHns MHOTOTPAaHHUKOB: CTaHAAPTHBIE 07.10.-
16

MHOTOTPAHHUKH 12.10.24
17 C ) 07.10.-

€4EHUsI MHOTOIPAaHHUKOB: METOJI CJIEIOB 12.10.24

CeueHns MHOTOTPAaHHUKOB: CTaHJAAPTHBIE 0710
18 HJ'IOCKOCTI/Il MepPECEUCHHS TPSIMBIX U 121024

IJIOCKOCTEMN

[TapamienpHble IpsIMbIE U MIJIOCKOCTH: 14.10.-
19

napaJuielibHbIE CEUEHUS 19.10.24

ITapannenbHbIe TPAMBIE U TNIOCKOCTH: 14.10.-
20 .« y

pacy€r OTHOLIEHUN 19.10.24
21 [TapannenpHble NPAMBIE U INIOCKOCTH: YIJIb 14.10.-

MEXAY CKPEIIUBAOLINMUCS PSIMBIMUA 19.10.24

[IepienauKynsApHBIE TPSAMBIE U IUIOCKOCTH: 21.10
22 CTaHJIapTHBIE MAPHI NIEPIICHIUKYIISIPHBIX 5 6' 10' 24

IUIOCKOCTEHN U MMpsAMbIX, CHUMMCTPHUU




MHOTI'OI'paHHUKOB

23 [IepnenuKyIIsIpHBIE IPSAMBIE U IUNIOCKOCTH: 21.10.-
TeOpeEMa O TPeX MEPIEHAUKYIAPAX 26.10.24
24 [IepnenuKyIIsIpHBIE TPSAMBIE U IUNIOCKOCTH: 21.10.-
BBIYUCIICHUS JJIMH B MHOTOIpaHHUKAX 26.10.24
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, 0411
25 (hopMyIIBI IS TUTOMIAICH, COOOpaKEeHUS 09.11.24
noaoous
[ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHUKOB, 0411
26 (hopMyITBI IS TUTOIIIAJIEH, COOOpaskeHHUS 09.11.24
noaoous
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, 04.11.-
27 hopMyIIBI IS TUTOMIACH, COOOpaKEHUS 09.11.24
nmoxoous
[Inomany ceyeHnii MHOTOTPaHHUKOB: 1111~
28 IJIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha 16.11.24
4acTu, COOOpaxKeHus moao0us
[Inomany ceyeHMt MHOTOTPaHHUKOB: 1111~
29 IJIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha 16.11.24
4acTu, COOOpaKeHHs MoA00HS
Kontponbras padota "[loBTopenue: 1111
30 MHOTOTPaHHUKH, CEUYCHUS 16.11.24
MHOTOTPaHHUKOB"
31 O6béM Tena. O0beM MPSIMOYTOIBHOTO 18.11.-
napaluiesenuiena 23.11.24
32 3amaum 00 yABOEHUH Ky0a, O KBaJpaType 18.11.-




Ky0a; O TPUCEKIIUH yTiia

23.11.24

CrepeoMeTpHuecKUe 3a/1a4u, CBA3aHHbIE C

33 68 18.11.-
00BbEMOM IIPAMOYTOJIBHOTO 93.11.24
rapajienenuiena
[IpuknagHele 3a1a4n, CBSI3aHHBIE C 25 11

34 BBIYMCIIEHUEM 00bEMA MPSIMOYTOJILHOTO 30.11.24
rapajenenuIena

. N 25.11.-

35 OO0BEM PSAMOY TIPUMEI 30.11.24

36 CrepeomeTpuyeCcKHe 3a/1auu, CBSI3aHHBIE C 25.11.-
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI 30.11.24
[Ipuknagnsie 3a1auu, CBSI3aHHBIE C 02.12.-

37 . o
00BEMOM MPSAMOI TPU3MBI 07.12.24
Brruncnenue 00bEMOB TN ¢ TOMOUIbIO 02.12

38 onpeneneIiHoro uHterpana. O0bEM 07.12.24
HAKJIOHHOM IIPU3MBI
Brruncnenue 00bEMOB Tel ¢ TOMOUIBIO 02.12

39 onpenenéHHoro uaTerpaga. OobpEmM 07.12.24
MMUPAMUBI
®opmyna o0béma nupamuabl. OTHOIIEHHE 09.12.-

40
00BEMOB MHUpaMU ¢ OOLIUM YTIIOM 14.12.24
®opmyna 00béma nupamuabl. OTHOIIEHKE 09.12.-

41
00BEMOB MMUPaMHU/] C OOLIUM YIIIOM 14.12.24
CrepeoMeTpUUYeCKUE 3a1a4l, CBI3aHHBIE C 09.12.-

42 N o
00BbEMaMU HAKJIOHHOM MPU3MBI 14.12.24

43 CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C 16.12.-




o0BEMaMU HPaMUJIBI

21.12.24

[Ipuknagusie 3agaun mo Teme "OObEMBI

16.12.-

44 Ten", CBI3aHHbBIE ¢ 00BEMOM HAKIIOHHOM 91.12.24
MIPU3MBI
45 [Ipuknanueie 3anaun no teme "OOBEMBI 16.12.-
Ten", CBA3aHHbIE C 00BEMOM MUPaMUIbI 21.12.24
46 [Ipumenenne 06bEMOB. Boruncienue 23.12.-
paccTosiHus A0 IIIOCKOCTH 28.12.24
KonTponbnas padora "O6béM 23.12.-
47 |
MHOTOIpaHHUKA 28.12.24
Hunuaapuyeckas MoBEpXHOCTD, 23.09.-
48 o0pasyromue MHJINHIPUICCKOM 98.12 24
MTOBEPXHOCTH
49 Humuaap. [psimoit KpyroBoul HUIUHAP. 2-e nonyroame
[Inomane MOBEpXHOCTH HUIUHAPA
50 Konunyeckas noBepxHOCTh, 00pa3yromiue
KOHUYECKOM noBepxHOCTH. KoHyc
51 CeueHune KOHYyca INIOCKOCTBIO,
rapajuieJIbHOM IIOCKOCTH OCHOBAHUS
59 YceuéHHslil konyc. M300paxeHne KOHycOB
1 YCEUEHHBIX KOHYCOB
53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTH KOHYCa
54 [Tnomaas G0KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTH KOHYCa
55 CrepeoMeTrpuueckue 3aa4u Ha




JI0KA3aTEebCTBO U BBIYMCIIEHUE,
MOCTPOEHUEM CEYEHUI LMJIMHIPA, KOHYCa

CrepeomeTpuiecKue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO U BBHIYUCIICHHUE,
MMOCTPOCHUEM CEUCHHI ITUIHH]IPA, KOHYyCa

57 [Mpuknamabie 3a1a4n, CBSI3aHHBIC C
IATAHIPOM

58 [Tpuknamabie 3a1a4n, CBSI3aHHBIC C
IATHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl 1 mapa ¢

60 mockocThio. Kacanue mapa u cdepsl
TUTOCKOCTHI0. By 1 m300pakeHne mapa
[epeceuenwue cdeprl 1 mapa ¢

61 mockocThio. Kacanue mapa u cdepsl
IUIOCKOCTHI0. Byt 1 m300paxkeHue mapa

62 VYpasuenue chepsl. [nomanp chepsl u e
yacTeu

63 CummMmetpus cdepsl 1 mapa
CrepeoMeTpHUECKHE 3a]aul Ha

64 JI0Ka3aTeIbCTBO M BBIYUCIICHHE, CBSI3aHHbBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CEUEHUH TIOCKOCTHIO
CrepeoMeTrpuueckue 3aa4uu Ha

65 JI0Ka3aTEeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC

co cepoii u mapom, MOCTPOCHUEM UX




CEUYEHUHN IIJIOCKOCTBIO

[IpukiagHeie 3a1a4n, CB3aHHbBIE CO

66 N
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

67 BBIYUCIICHUSI B OKPYKHOCTH, CTaHIapTHHIE
noxoous

68 Paznuunble KOMOWHAIIMY TE BpaIllEHUs U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEpPXHOCTH
BpaiieHus"

70 3amaun o Teme "Tena u MOBEpPXHOCTH
BpaieHus"

71 KonTtponbHas padoTa "Tena u moBepxXHOCTH
BpaieHus"

7 O6béM mmumuHApa. Teopema 06 00bEMe
MPSMOTO ITUJIUHAPA

73 Brruncienue 005EMOB TENT ¢ HOMOIIBIO
onpenenéHHoro uHTerpaita. O0bpéM KoHyca

74 [Tnomaau 60KOBOM ¥ IMOJTHOM MOBEPXHOCTH
KOHyca

75 CrepeoMeTpUYECKHUE 3a]1a4H, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB IIMIIMHpPA, KOHYCA

76 [Tpuknanueie 3ana4n o Teme "OOBEMBI U
MJIOIIA I TTOBEpPXHOCTEHN Ten"

77 OO0BEM 11apa U MapoBOTrO CEKTOPA.

Teopema 06 06béme mapa. [Inomans




cdepsl. CTepeomMeTpuyecKre 3a1au,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB II1apa,
1IapOBOI'0 CETMEHTA U NIapPOBOI0 CEKTOpa

78

[Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00bEMOM 11apa U
mI0ma b0 cepbl. COOTHOIICHUS MEXKTY
TUTOIIA/SIMH TTOBEPXHOCTEH B 00BEMaMu
MOJOOHBIX TE

79

[TonoOHbIE TENMa B MPOCTPAHCTBE.
N3menenne 00bEMa mpu mo100uu.
CrepeomMeTprvecKue 3a/1a4M, CBI3aHHBIC C
BBEIUHMCIIEHHEM 00BEMOB TEJ U IUIOMIANEH
MOBEPXHOCTEU

80

KonTtponbnas padota "[1nomanu
MMOBEPXHOCTH U 0OBbEMBI KPYTJIBIX T

81

JBuxkenus npoctpancTBa. OToOpakeHUs.
JIBkeHust 1 paBeHCTBO (uryp. O0mme
CBOMCTBA JIBIKCHUHI

82

Bupl n1BukeHmii: napauiesibHbIN EPEHOC,
LIEHTpaIbHAsl CAMMETPHS, 3epKaJIbHAS
CUMMETPUS, TOBOPOT BOKPYT MPSAMOit

83

[IpeobOpazoBanus nomoous. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-ICCKI/Ie 3alau¥ Ha IPUMCHCHUC
JABUIKCHUA

85

KonTtposnrHas padota "Bekrops! B
npocrpascTae”




86

O6o6miaromiee moBropenue 11 nmousTuit u
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cucreMmarusauus 3Hauui: "l[lapamienbHocTh
MPSIMBIX U IJIOCKOCTEHN B IpOCTpaHCcTBE"

87

Ob6o6maromniee nopropenue 11 nonstuii u
MeT0/10B Kypca reomerpun 10—11 xnaccos,
cUcTeMaTu3anus 3HaHui: "BekTopsl B
npocrpaHcTee”

88

O6o6mmaromniee nopropenue 11 noustuii u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTru3anus 3HaHui: "BekTopsl B
MIPOCTpaHCTBE"

89

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomeTpun 10—11 knaccos,
cucteMaruzanus 3HaHuii: "O0beM
MHOTOrpaHHukKa"

90

O6o06maromee moBropeHue 11 moHATHiA 1
MeTOJIOB Kypca reomeTtpun 10-11 kmaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOrpaHHuKa"

91

Oo6o6maromee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Thiomagu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

92

O6o06u1aromiee noropenue 11 noHsaTuit u
MeTo10B Kypca reomerpun 10—-11 xnaccos,
cucremaTu3anus 3HaHui: "Ilnomanu




MMOBEPXHOCTU U 0OBbEMBI KPYTJIIBIX TeI"

93

Wrorosas koHTpoJIbHas paboTa

94

Wrorosas koHTpoJIbHas paboTa

95

[ToBTOpEeHue, 06001ICHNE 1
CHUCTEeMaTH3alus 3HAHUI

96

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pasBUTHS CTEpEOMETPHUH KaK
HAYKU U €€ pOoJib B Pa3BUTUHA COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKHd U €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOTHI

100

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAaYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaK




HAYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUU

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HayKH U €€ poJIb B Pa3BUTHH COBPEMEHHBIX

102 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




