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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonokeHue NpsIMBIX B TPOCTPAHCTBE: IEpeceKaroniuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NapAJICIIbHOCTD MPSMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEpPHEHIUKYISIpPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIus  GUrypbl  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpEéXrpaHHBII U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
npu3Ma, npsiMasi 1 HaKJIIOHHasl MPU3Mbl, OOKOBasi U MOJIHAsA MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacTtaBieHwe O MNpaBWIbHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMaTUYeCKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHUYeCKUX 3HAHUW ISl pelleHus 3amad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYID M HCCIIECIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUI, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIECHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000ILIEHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIUU o CaMOCTOSATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4ETOM 3a]ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIAUBUIAYaJTBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS M3 HUX MPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHHN H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammapaTta anreOpbl, pemarh MPaKTUYECKHue 3aaadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BpaIllCHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M Ha BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHMKOB U Tl BpAIICHUS MpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHsI KOHYca (MapaiyieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (HAKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOTrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHATUS, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJTUYNH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

n/n

Tema ypoka

Koaun4yecTBO 4acoB

Konrtpoun
HbIE
padoThI

Bcero

IIpakTuyec
KHe padoThl

Jara
H3yYeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTeib
HBbIE pecypchl

JlonosHuTeN B
Hasl
uHopmauus

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

03.09.2024

[TonATHA cTrepeomeTpun: TOUKa, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paxKeHMs Ha PUCYHKE
TUTOCKOCTH, TTapauIeTbHBIX TPSIMBIX
(0Tpe3koB), cepeuHbI OTpE3Ka

06.09.2024

[TonsiTHs: mepecekaronuecs MIOCKOCTH,
nepeceKaroluecs mpsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

06.09.2024

[TonsiTHs: mepecekarouecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ MmIoCKOCTh;
MOJIYTIPOCTPAHCTBO

10.09.2024

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

13.09.2024

MHororpaHHUKH, H300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

13.09.2024

AKCHOMEI CTCPCOMCTPHUU U IICPBLIC

17.09.2024




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEJICTBMS U3 HUX

20.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBBIC
caeactBus u3 HuX. CriocoObl 3aaHus
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O6o03HaueHUs TPSAMBIX U TIJIOCKOCTEH

20.09.2024

10

N300paxkenue ceueHuit nupamuabl, Kyoa
U IPU3MBI, KOTOPBIE TPOXOJAT Uepe3 UxX
pé6pa. N3o0paxeHune nepecedeHms
ITOJTY4EHHBIX MIJIOCKOCTEMN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMU LIBETaMU

24.09.2024

11

N3obpaxenne ceueHnii mupaMuibl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Uepes3 uxX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamnBanue mocTpoeHHBIX CEYCHHI
pa3HbIMU LIBETaMU

27.09.2024

12

N3obpaxkenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 X
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpaniBanue moCTpOSHHBIX CEYCHUN
pa3HBIMU IIBETaAMU

27.09.2024

13

N300pakenue ceueHuil mupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UxX
pedpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX TIOCKOCTEH.

01.10.2024




PackpammBanue NoCTpOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Mertoa cneoB Ui HOCTPOSHUS CEUEHUI

04.10.2024

15

MertoJ cie10B /17151 HOCTPOEHUS CEUECHUH.

CpoiicTBa epece4eHnii NpsIMbIX U
IJIOCKOCTER

04.10.2024

16

Merton cieoB 17151 HOCTPOEHUS CEUEHUH.

CpoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTER

08.10.2024

17

[TocTpoenne ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTESKEH U 3aITHCh I1aroB
MMOCTPOCHUS

11.10.2024

18

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh 111aroB
MOCTPOCHHUS

11.10.2024

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMHUCh 11ar0B
IIOCTPOEHUSA

15.10.2024

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Toukam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IIOCTPOEHUS

18.10.2024

21

IToBTOpenue mianumerpuu: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [logoOue
TPEYrOJILHUKOB

18.10.2024




22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUeHHUSIX Ha
BBIHOCHBIX 4YepTexkax. Mcropus pazButus
IJITAHUMETPUHU U CTEPEOMETPUU

22.10.2024

23

KourpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

25.10.2024

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmsie. [Ipu3Haku CKpemmBarOIuxcs
npsMbIX. [lapannensHble TpsMble B
MIPOCTPAHCTBE

25.10.2024

25

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMO MMapajuieIbHON
JAHHOW MPSIMOH, IPOXOASAIIEH Yepes
TOYKY IPOCTPAHCTBA U HE Jiexkalel Ha
JAaHHOU mpsiMoii. JlemMa o mepeceueHun
MapajuIeNbHbIX IPSIMbIX IJIOCKOCTHIO

05.11.2024

26

[TapannensHOCTH TpeX npsAMbIX. Teopema
0 TpEX mapasuiedbHbIX NpsAMbIX. Teopema
0 CKPEIIMBAIOUINXCS MPSIMBIX

08.11.2024

27

[TapaniensHoe MPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIETHLHOTO
npoexktupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

08.11.2024

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIEHHBIMU CTOPOHAMU. YTOJI
MEXIY IPAMBIMHU

12.11.2024

29

33,[[2[‘{1/1 Ha JO0Ka3aTCJIbCTBO U
HUCCICIOBAaHUC, CBA3AHHEBIC C

15.11.2024




PacroJIOKEHUEM NPSAMBIX B
IIPOCTPAHCTBE

30

[ToHATHA: mapaIeNBHOCTD NPSMOKN U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apajyIeJIbHOCTU IPSMON U IIIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

15.11.2024

31

FGOMeTpI/I‘-IGCKI/Ie 3aJa4M Ha BbIYHUCIICHUC
1 10Ka3aTciIbCTBO, CBA3aHHBIC C

MapalyICJIbHOCTBIO ITPSMBIX U IUIOCKOCTEH

B IIPOCTPAHCTBE

19.11.2024

32

[TocTpoenune ceuenus, MpoXoIAIIEero
4yepe3 JaHHYIO MPSAMYIO0 Ha YePTEKE U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUH

22.11.2024

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSI TIOCTPOEHUS CEYCHUH Ky0a 1
napasienenumnena. CBoncTBa
napajuiesienuIe/a ¥ Ipu3Mbl

22.11.2024

34

[TapannensHble wockocTy. [Ipu3Haku
MapajuIebHOCTU JBYX MIIOCKOCTEH

26.11.2024

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH,
HpOXOI[SIH_ICﬁ qgepe3 TOUKY, HC
IIpUHAJICKAITY IO HaHHOﬁ IIJIOCKOCTHU U
CIIEICTBUS U3 HEE

29.11.2024

36

CsoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: O
MapaJiiCJIbHOCTH MPSAMBIX IMIEPCCCUCHU A
IIpH NCPECCUCHUU JIBYX MApaJIJICIIbHBIX

29.11.2024




IIJIOCKOCTEHN TPETheU

37

CBoiicTBa mapajieNbHBIX IIOCKOCTEH: 00
OTPE3KaxX MapalJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapaIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPAMOIL C
ABYM: TapaJlJICIIbHBIMU IIJIOCKOCTAMUA

03.12.2024

38

[ToBTopenue: Teopema [ugaropa na
TUIOCKOCTH

06.12.2024

39

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA

06.12.2024

40

CpoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajulesIenune1a

10.12.2024

41

Brruucnenue aimH 0Tpe3KOB B KyOe 1
MPSIMOYTOJIBHOM IapajuieenuIee

13.12.2024

42

[TeprieHAMKYISAPHOCTD MPAMOM 1
mrockoctu. [TpusHak
MEPIEeHIUKYISIPHOCTU MPSMON U
IJI0CKOCTH

13.12.2024

43

[TeprieHAMKYISAPHOCTD MPSAMOM 1
rwiockoctu. [Ipusnak
MEPIEeHIUKYISIPHOCTU MPSIMOU U
IJI0CKOCTH

17.12.2024

44

Teopema o cyiiecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MMPOXOIAIICH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TIIOCKOCTH

20.12.2024

45

IInockocT u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOTOTpaHHUKAX

20.12.2024




46

[InockocTH U NEPIEHAUKYISIPHBIE UM
IIpsIMBIE B MHOTOI'PAHHUKAX

24.12.2024

47

[lepnenuKyIsip ¥ HaKJIOHHASL.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSMYIO

27.12.2024

48

[lepnenuKyIsip ¥ HaKJIOHHASL.
[TocTpoenue neprneHuKymnspa U3 TOYKU

Ha MPSIMYIO

27.12.2024

49

Teopema o TpEX nmepneHaUKyIIpax
(npsimas u oOpatHas)

10.01.2025

50

Teopema o TpEX nepneHANKyIIpax
(npsimas u oOpatHas)

10.01.2025

51

Yroa Mmexay CKpelBaroIuMUCS
MPSIMBIMU

14.01.2025

52

[Torck meprneHIuKYISIPHBIX TPSIMBIX C
MTOMOTIIBIO TIEPTIICHAUKYISPHBIX
IJIOCKOCTEN

17.01.2025

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

17.01.2025

54

[TocTpoenue ceueHnuid Kyoa, MpU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

21.01.2025

55

[TocTpoenue ceuenuii Kyoa, MPU3MBIL,
MPaBUJIBHON MUPaMUIbI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

24.01.2025

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIocKocTu. Ilnockoctn
CUMMETpPHI B MHOTOTpaHHUKAX

24.01.2025

57

[Ipu3HaK nepneHauKyISspHOCTH NPSMON

28.01.2025




1 INIOCKOCTH KaK CJIICACTBUC CUMMCTPHUU

58

[IpaBuiIbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

31.01.2025

59

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSHUN OT TOYKHU J0 INIOCKOCTH

31.01.2025

60

CriocoObl OITyCTUTh HEPIEHIUKYISAPHI:
CHMMETpHS, CIIBUT TOUKH TI0
MapajuIeIbHON IPSIMOU

04.02.2025

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

07.02.2025

62

KonTponsnas pabora "B3aumHoe
PacIoJIOAKEHNUE MPSIMBIX U INIOCKOCTEN B
MIPOCTpaHCTBE"

07.02.2025

63

[ToBTOpEHUE: Yroa Mex Iy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeOpemMa
KOCHHYCOB

11.02.2025

64

[ToBTOpEHUE: Yroa Mex Iy
CKPEILMBAIOIIUMHUCS PSIMBIMU B
MIPOCTPAHCTBE

14.02.2025

65

FGOMeTpI/I‘-ICCKI/IC MCTOJbI BEIYMCIICHUA
yriia MKy NpsIMbIMU B
MHOTI'OI'paHHHUKaX

14.02.2025

66

JIByrpanHbiil yroj. CBOMCTBO JIMHENHBIX
YIJI0B IBYTPaHHOIO yIijia

18.02.2025

67

[lepnenauKynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISIPHBIX
IJIOCKOCTEN

21.02.2025




68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O MPSAMOU
IIEpECEUYEHMS ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEH MIIOCKOCTH

21.02.2025

69

[IpsimoyromnpHbIN napasuienenunesn; Kyo;
M3MEPEHUS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuleJIenunena

25.02.2025

70

Teopema 0 AuaroHany NpsAMOYrOJIbHOTO
napajJiesIenuIeia v ciaeICTBUE U3 Heé

28.02.2025

71

CrepeomeTpuyecKre U MPUKJIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSIMBIX U TJIOCKOCTH

28.02.2025

72

[ToBTOpEHUE: CKpeluBaroLuecs IpsMbIe,

napaJljiCJIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHHUKaX

04.03.2025

73

[Tapa mapannenbHbIX MJIOCKOCTEHN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

07.03.2025

74

Paccrostaue oT Touku J0 IINIOCKOCTH,
pacCTOAHUEC OT HpHMOfI J0 IINIOCKOCTH

07.03.2025

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ
IIIIOCKOCTH

11.03.2025

76

TpEXrpaHHbIl yroji, HEpaBeHCTBa s
TpexXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U

14.03.2025




CUHYCOB JUIsl TPEXTPAHHOTO YIJIa

DneMeHTHl ChepUUECKO reOMEeTPHH:

77 14.03.2025
T'e0JIC3MUECKUE JIMHUU Ha 3eMIIe

78 KOHTpOJII)Hav,'ﬂ pabota "Yris U 18.03.2025
paccTosTHUS

79 ?I/ICTeMaTI/I?,aIII/I?I 3HAHUN ) 91.03.2025

MHOTOTpaHHUK U €T0 YJIEMECHTHI

80 [Inpamua. Bunael nupamua. [IpaBunpHas 91.03.2025
paMuIa

81 [Tpusma. [Ipsimast 1 HaKJTOHHAS PU3MBI. 01.04.2025
[IpaBunbpHas nmpu3zma
n o

82 pAMOit napan{enenﬂnen, 04.04.2025
MPSMOYTOJTBHBIN TTapaJUIeIIeTHIIe]T, Ky0

83 BIzInme,Ie MHOrorpanHuku. Teopema 04.04.2025
Oiinepa
Brinykibsie MHOrOrpanHuku. Teopema

84 Oiinepa. [IpaBunbHbIC U 08.04.2025
MOJIYTPAaBUIIbHBIE MHOTOTPAaHHUKHU

85 KontponbHas padora "MHuororpanHuku" 11.04.2025

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 11.04.2025
MIPOCTPAHCTBE

87 CymmMma BekTopoB. CkansipHOe 15.04.2025
MIPOU3BEICHUE
Pa3znocThk BekTOpOB. Paznoxenue

88 BEKTOpa Mo 6a3ucy TpEX BEKTOPOB, HE 18.04.2025
JeXKAIUX B OJJHOU TUIOCKOCTH

89 [IpaBuno napamienenunena 18.04.2025

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 22.04.2025




91 Urorosas koHTpoJbHAs paboTa 25.04.2025
92 Urorosas koHTpoJsbHAs paboTa 25.04.2025
93 Belunciienue yriia Mex, 1y BEKTOpaMH B 1 06.05.2025
MIPOCTPAHCTBE
94 [IpocTeiimue 3a1a4u ¢ BEKTOpAMHU 1 13.05.2025
95 [IpocTeiimme 3a7a4u ¢ BEKTOpAMHU 1 16.05.2025
96 [Ipocreiimume 3a1a4u ¢ BEKTOpaMH 1 16.05.2025
97 [IpocTeiimme 3a7a4u ¢ BEKTOpAMHU 1 20.05.2025
98 O0o01IeHre U cucTeMaTH3alus 3HaHU ! 1 23.05.2025
99 O00011eHNE U CUCTEMATH3AalIUs 3HAHUN 1 23.05.2025
100 O0001Ienne cucTeMaTH3ams 3HAaHUN 1
101 O0001IenrEe U cucTEMaTH3aNs 3HAHAN 1
102 O00011IeHre U cucTeEMaTU3alMsl 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoaundecTBo 4acoB 3_]'[eKTp0HH],]e I[OHOJIHI/IT&]‘[L
Ne KonTpoan Hara nudposbie Has
T
n/n eMa ypora Bcero HBIe HpakTiaeck | .oy enms ofpasoBatennn | MHMoOpManus
e padoThbI
paﬁo"n,] bl€ pecypcChbl
[ToBTOopenue temsl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1 03.09.2024
npocrpaHcTee”
IToBTOpenue TeMsl "CKasIpHOE
2 e e 1 06.09.2024
MIPOU3BE/ICHUE BEKTOPOB
IloBTOpenue TeMs! "Berauciienne yria
3 P " 1 06.09.2024
MEX/Ty BEKTOPAMH B TIPOCTPAHCTBE
IToBTOpeHMEe TEMBI 'Y paBHEHHE IIPSIMOI,
4 petie P enp 1 10.09.2024
MPOXOIAIICH Yepe3 IBE TOUKH
VpaBHEHHE MIOCKOCTH, HOPMAJIb,
5 P P 1 13.09.2024
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IOCKOCTH, HOpMallb,
6 P P 1 13.09.2024
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 17.09.2024
JInHeliHBIe HEPAaBEHCTBA, JIMHEHHOE
8 P 1 20.09.2024
MIPOrpaMMHUPOBAHUE
JInHeliHBIe HEPAaBEHCTBA, JINHEHHOE
9 P 1 20.09.2024
MIPOTrpaMMHUPOBAHUE
AHaIIUTHYECKHE METOIBI pacuéra yriia
10 PP T 1 24.09.2024
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX
AHaIIUTHYECKHE METOIBI pacuéra yriia
11 PP o 1 27.09.2024

MCKAY IJIIOCKOCTSAMH B MHOTOT'pPaAHHUKAX




@opMyiia pacCTOSIHUSA OT TOYKH J10

12 27.09.2024
IUIOCKOCTH B KOOPIMHATAX
Haxonenne paccToOIHNI OT TOYKH 10

13 AACHHE P s 01.10.2024
TIJIOCKOCTH B KyOe
Haxonenune paccToOIHNI OT TOYKH 10

14 AACHHE P 5 g 04.10.2024
IINIOCKOCTHU B HpaBI/IJ'H)HOI/I HI/IpaMI/II[e
KourponbHas padora "AHanmurnueckas

15 PO-IbHAA P 04.10.2024
reoMeTpust
CC‘-ICHI/IS[ MHOTOI'PAaHHHUKOB: CTAaHIAPTHEBIC

16 P Hap 08.10.2024
MHOFOFpaHHI/IKI/I
CequI/m MHOTOI'PaHHHUKOB: METO

17 p A 11.10.2024
CIIEZIOB
CequI/m MHOFOFpaHHI/IKOBZ CTaHJIapTHBIe

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U 11.10.2024
IJIOCKOCTEN
[MapaiuienbHbIE IPSAMBIE U [IOCKOCTH:

19 P P 15.10.2024
MapajuIeIbHbIC CCUCHHS
IMapaiuiensHbIE IPSAMBIE U [IOCKOCTH:

20 b’ P2 18.10.2024
pacuéT OTHOIICHUI
[TapamienbHbie MPSAMBIC U TUIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIMBAIOITIMUCS 18.10.2024
MPSMBIMH
[eprieHAMKYISPHBIC IPSIMbBIE U
IUIOCKOCTH: CTAHAAPTHBIE ITaphl

22 #ap PRl 22.10.2024
MEePIECHINKYIISPHBIX TUNIOCKOCTEH 1
MPSIMBIX, CAMMETPUU MHOTOTPaHHUKOB
IlepneH UK yYISIpHBIE TIPSIMBIE U

23 PHCHAMIYIAPHBIC TP 25.10.2024

TUIOCKOCTH: TeopeMa O Tpex




MEPIEHIUKYIIApax

24

[lepneHuKyIIsApHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25.10.2024

25

[ToBTOpenue: mionaau
MHOTOYT'OJIEHUKOB, (hOpMyJIBI 715t
TJI0MA IeH, COOOpaKEeHHsI TOI00US

05.11.2024

26

[ToBTOpEeHue: mwIomagn
MHOTOYTOJILHUKOB, ()OPMYIIBI IS
TJI0MA IeH, COOOpaKEeHHSI TTIO100US

08.11.2024

27

[ToBTOpEeHME: IOMIAAN
MHOTOYTOJILHUKOB, ()OPMYJIIBI IS
TJI0MA IeH, COOOpaKEeHHSI TTIO100US

08.11.2024

28

[Inomaay ceyeHnii MHOTOTPaHHUKOB:
TIJIOIIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS IO00Us

12.11.2024

29

[Inomany ceyeHnii MHOTOrPaHHUKOB:
IO/ MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUSI 1101001

15.11.2024

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

15.11.2024

31

O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

19.11.2024

32

3amauu 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yria

22.11.2024

33

CrepeoMeTrpuueckre 3a1aui, CBI3aHHbIE
¢ 00bEMOM MPSIMOYTOJIBHOTO

22.11.2024




mapajjiejacnuicaa

34

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
BBIYUCIICHHUEM 00BEMA MPSMOYTOJIBHOTO
napajuiesenunesa

26.11.2024

35

O0BEM psAMOY TIPU3MBI

29.11.2024

36

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
C BBIUMCIIEHHEM O0BEMOB MPSAMOi
MIPU3MBI

29.11.2024

37

[TpuknagHbie 3a1a9u, CBsI3aHHBIE C
00BEMOM MPSAMOI MPU3MBI

03.12.2024

38

Brruucienrne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uuTerpaga. OobpEm
HAaKJIOHHOHN TIPU3MBI

06.12.2024

39

Brranciienne 00EMOB TeIT C TOMOMIBIO
onpenenéHHoro uaTerpaga. OobpEmM
MTUPAMUIBI

06.12.2024

40

dopmyia 00bEMa TUPaAMUIBL.
OTtHoureHre 00BEMOB TUPAMHUJL C OOIIIHM
YTJIOM

10.12.2024

41

dopmyiia 00bEMa TUPaAMUIBL.
OTtHo1IeHNE 00BEMOB TUPAMHUJT C OOIIUM
yroM

13.12.2024

42

CrepeoMeTpHuueckue 3aauu, CBSI3aHHbIE
¢ 00bEMaMK HAKIIOHHOW TTPU3MBI

13.12.2024

43

CrepeomeTpuueckue 3a/1auu, CBI3aHHbIE
¢ 00BEMamMH MUPaMHUIbI

17.12.2024

44

[Tpuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbBIE C 00bEMOM HAKIIOHHON

20.12.2024




IIPU3MBI

[Ipuknagueie 3agaun o Teme "OO0bEMBI

45 " ) 20.12.2024
Ten", CBsI3aHHBIE ¢ 00BEMOM TTUPAMUIBI

16 [Tpumenenne 06bEMOB. Brruncienne 94 12 2024
PacCTOSTHUSA JI0 TUIOCKOCTH
K " =

47 OHTPOJIbHAS pe?'60Ta O0BEmM 97 12,2024
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 o0Opa3yroInne UIHHIPHISCKON 27.12.2024
MTOBEPXHOCTHU

49 Hunuaap. [IpsMoit kpyroBoi HUIUHAP. 10.01.2025
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 KOHquCKafI MMOBEPXHOCTh, 0Opasyromme 10.01.2025
KOHHYecKoi noBepxHocTu. Konyc

51 Ceuenue KOH}vIca IUIOCKOCTBIO, 14.01.2025
napajuieNIbHOM MIIOCKOCTH OCHOBAHUS

52 VYceu€HHbli KOI—I"yC. N3obpaxenue 17 01.2025
KOHYCOB U yCE€UEHHBIX KOHYCOB

53 HJ‘IOI_HE‘I:Z[B OOKOBOM IMOBEPXHOCTH U 17.01.2025
MIOJIHO MOBEPXHOCTH KOHYCa

54 Hnomzim, OOKOBOI MMOBEPXHOCTH U 91.01.2025
MIOJIHOM MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aa4uu Ha

55 J0Ka3aTeNbCTBO U BBI‘jI/ICJ'IeHI/Ie, 94.01.2025
MOCTPOCHUEM CEUECHUU LUITUHAIPA,
KOHYyca

56 CrepeomeTpuueckue 3a1auu Ha 94.01.2025

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,




IIOCTPOCHUEM CEUYECHUN LUIIMHIPA,
KOHYCa

HpI/IKJIaZ[HI)IC 3aJa4u, CBA3aHHBIC C

57 28.01.2025
MUJIUMHAPOM

58 [Ipuknaaneie 3a1a4u, CBSI3aHHBIE C 31.01.2025
MUJIUMHAPOM

59 Cdepa u map 31.01.2025
[epeceuenwue cdepsl u mapa ¢

60 miockocThio. Kacanue mapa u chepsl 04.02.2025
TUTOCKOCTHI0. But 1 m300pakeHne mapa
[epeceuenwue cdeprl 1 mapa ¢

61 mockocThio. Kacanue mapa u cdepsl 07.02.2025
TUTOCKOCTHI0. Byt 1 m300paxkeHne mapa

62 VpaBIieHHe cthepsl. [Lmomanes chepor u eé 07.02.2025
qactei

63 Cummetpus cdepsl U mapa 11.02.2025
CrepeoMeTpHueCcKHe 3a/1a4d Ha

64 JI0Ka3aTelbCTBO U BI)I:II/ICJ'ICHI/IC, 14.02.2025
CBsI3aHHBIC CO CepOii U MapoM,
MIOCTPOCHHEM UX CEUCHHI TIOCKOCTHIO
CrepeoMeTpHUECKHE 3a/1aul Ha

65 JI0Ka3aTelbCTBO U BBIU‘{I/ICJ'IGHI/IC, 14.02.2025
CBsI3aHHBIC CO CepPOii U MAPOM,
MOCTPOCHHEM UX CCUCHHI TUIOCKOCTHIO

66 HpI/IKJ'Ifl,Z[HLIe 3aJ1a4u, CBSI3aHHBIE CO 18.02.2025
cdepoii u mapom

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, 91.02.2025

BBIYHCIICHUA B OKPYKHOCTH,




CTaHJIapPTHBIE TIOI00US

68

Pazauunsie KOM6I/IHaL[I/II/I TCJI BpalllCHUA
1 MHOTOT'PaAaHHHUKOB

21.02.2025

69

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

25.02.2025

70

3anaun o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

28.02.2025

71

KonTponsnas padora "Tena u
MTOBEPXHOCTHU BpalieHus"

28.02.2025

72

O6bem mumuHApa. Teopema 006 00bEME
IpsAMOro HUJIMHApPAa

04.03.2025

73

Brraucienne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uuTerpana. OobpEm
KOHYCa

07.03.2025

74

ITomamm OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

07.03.2025

75

CrepeoMeTprYECKHUE 3a/1a4M, CBI3aHHBIC
C BBIYHCIICHHEM 00BEMOB IMIIMHIPA,
KOHYCa

11.03.2025

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI U

IJIOIIA 1 TTOBEpXHOCTEN Ten"

14.03.2025

77

OO0BEM 1Iapa K IapPOBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomaas
ctepsl. CTepeoMeTprUUCCKUE 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIIEHHEM 00BEMOB
apa, mapoBOro CErMeHTa U MapoBOTo
CEeKTopa

14.03.2025

78

[Tpuknanueie 3anaun no Teme "OOBEMBI

18.03.2025




Ten", CBA3aHHbIE C 00bEMOM 11Apa U
iomaabio ceprl. COOTHOMICHHS MEXKIY
IUIOIA/IIMH TIOBEPXHOCTEH U 00bEMaMu
MOJ00HBIX TEJ

79

[TogoGHBIE TelIa B TPOCTPAHCTBRE.
N3menenue 06bEMa npu 1moao0uu.
CrepeoMeTpHryecKre 3ajaud, CBI3aHHbBIE
C BBIYHCIICHHEM 00BEMOB TeJ U
IIJIOIIAIEH TOBEPXHOCTEN

21.03.2025

80

KonTtponsnas padota "[lmomanu
MMOBEPXHOCTU U 0OBEMBI KPYIJIBIX TE"

21.03.2025

81

JBrxenus nmpoctpancTBa. OToOpakeHHUS.
JIB>keHust u paBeHCTBO uryp. O0mme
CBOWCTBA JIBWKECHUI

01.04.2025

82

Bupl 1BukeHMi: mapauienbHbII
MEePEHOC, IICHTPaIbHAs CHMMETPHS,
3epKaJIbHAasi CHMMETPHS, IOBOPOT BOKPYT
NpAMOM

04.04.2025

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

04.04.2025

84

FCOMCTpI/I‘ICCKI/IC 3aaa4d Ha IPHMMCHCHUC
JABUIKCHUA

08.04.2025

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

11.04.2025

86

Oo6o06u1aromniee noroperue 11 nmoHsaTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUH:
"[NapamienbHOCTh MPSIMBIX U TIOCKOCTEH

11.04.2025




B IpocTpaHcTae”

87

O6o6maromee noproperue 11 nonsTuii n
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAHWH
"BexTopsl B npocTpaHcTBe"

15.04.2025

88

Oo6o6m1aromee moBropenue 11 nmoHsTuit u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUH:
"BexTopsl B npocTpaHcTBe"

18.04.2025

89

O6o6maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUHN:
"O6beM MHOTOrpaHHuKa"

18.04.2025

90

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTU3aIUs 3HAHUN:
"O0BeM MHOTOTpaHHUKA"

22.04.2025

91

Hrorosas koHTpoJIbHAs paboTa

25.04.2025

92

WroroBas koHTpoJIbHAs paboTa

25.04.2025

93

O6o06maromee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIAaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamu MOBEpXHOCTH U 0OBEMBI
KpyTrJbix Ten"

06.05.2025

94

Oo6o06u1aromniee noroperue 11 nmoHsaTuit u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"ITnomaay MOBEpXHOCTH U 0OBEMBI

13.05.2025




KpyIJbIX Ten"

95

[ToBTOpEHue, 0600MIIECHNE U
CHUCTEeMaTU3alus 3HAHUI

16.05.2025

96

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.2025

97

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

20.05.2025

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

23.05.2025

99

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAyKH! " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUIA

23.05.2025

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ PoJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPUU KaAK




HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






