B0 R et
KATOHOBCK KATOHOBCKA COL

Harta: 2022.11.25

Aﬂ COLU 15:21:44 +03'00' 3 %
PocroBckas obnact, A3cBckui paiioH, ¢. Mopt-KartoH

(TEPIMTOPMENEHEIR, ARMHEMCTRATYERLMA QKDYT (rODOR, PEISH, NZCaNTK)

MyHuumMnanskoe BioakeTHoe obLeobnaloBaTensHoe eHue [opT-KaToHoBckas

HAR _ 0blweobpaioBatentHas  Wwkona  A3DBCKOrO  palioHa
(NOrHoe HEMWEHOBAANS COPASIBETENBAOD YIPSHEHAS B CODTBRTCTENA C YCTas0u)

PaccwoTpeno ComacoezHo ¥Teepwgag
[MpOTOKON 330E08HHA METOOHYECKDNS 3amecTyreny AnpekTopa no YEP Tlpuxglp/lf;;: ATy 2.Ne 78
AF - e » \v‘ e ,;.'\\,. S0
0BbeN#HENNR YvTenen é”é Amaroza MB. I¥p "ﬂobT Hoeckoi COLL

BCTECTBOHRO-MATBMATINECKOTD LMKNa
MBOY Mopt-Karcwicackoi COL

ore_ 30« agmyera 2022r. kel
Pyrosogurens NC MTWMM A

{3z /'74353:014#5 cea T.N.
RN Hai
- )

PABOYAS ITPOTPAMMA
MO TEOMETPUH

10-11 KAACCA CPEAHETO OBHIEI'O OBPA30OBAHKMA

KOAUYECTBO YACOB 10gKA.-69; 11ka.-69

VUUTEAbL TkaueHko Awoomuna AHamoibesHa

" MMporpammsl 118 o6meodpasosateIbHbIX vupexaeimii: Ceomerpus sy 10-11
KTACCOB, 5

cocrasnTens T.A. BypmucTtposa. nznarcasciso [Tpoceermenve, 2010 1.
[VKA3aTh MPUMEDIYI0 [POTNAMMY / TPOrPastbl, HiLATEARCTRO, PO M3TAHIS TIPH WA



Pabouas nporpamma kypca reomerpuu 10-11 kiaccoB

IHosicHUTEIbHAS 3aIIUCKA

Pabouas nporpamma yuebHoro kypca «'EOMETPUSA» nns 10-11 kmaccoB Ha
2021-2023 y4yeOHble TOJBI COCTABIEHA HA OCHOBE:

- ®enepanpHoro 3akoHa Poccuiickoit @enepanuu ot 29 nexadbps 2012 r. N 273-d3 «O6
oOpa3oBanuu B Poccuiickoit @enepannny;

- @enepalibHOTO TOCYIAPCTBEHHOI'0 00pa30BaTEbHOTO CTaHAApTa HAYAJIBLHOT'O 00IIETOo
oOpazoBanus (Y TBepkI€H MpuKazoM MuUHUCTEpCcTBa 0Opa3zoBaHusi U Hayku Poccuiickoi
Oeneparuu oT 6 okTsI0pst 2009 r. Ne 373) (¢ mociaeAyOIIMMU U3MEHEHUSIMU);

- @enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAapTa OCHOBHOI'O OOIIEro
oOpa3oBanus (YTBepKJIeH MpukazoM MuHHCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoi
®eneparuu ot 17 nexadbps 2010 r. Ne 1897);

- @enepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEHETO OOIIEro
oOpa3oBaHus, yTBEPKAECHHBIN NMprukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Pocculickoi
®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan B Muntocte Poccun 09.02.2016
Ne 41020);

-IIpukaza MunuctepctBa o6pa3zoBanus u Hayku P® ot 31 nexabpsa 2015 roga Nel576
«O BHeceHuu n3MeHeHui B denepalibHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHbIN CTaHIapT
HAYaJIbHOTO 00IIero 00pa3oBaHusi, yTBEPKACHHBINA MprUKa3oM MuHHUCTEpCTBAa 00pa30BaHMUS
u HayKu PD ot 6 okTsa6ps 2009 1. Ne373»;

-IIpukaza MunucrepcTBa oopazoBanus u Hayku PO ot 31 gexabps 2015 roma Nel577
«O BHeceHuu n3MeHeHui B denepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT
OCHOBHOTO 00111eT0 00pa3oBaHus, YTBEPKISHHBIN MTpUKa3oM MUHHCTEpCTBA 00pa3oBaHUs U
Hayku PO ot 17 nexabpst 2010 1. No 1577»;

- [Ipukaza MunucrepcTBa o6pazoBanus U Hayku Poccutickoit ®enepamuu ot 31.12.2015
Nel578;

«O BHECEHMH U3MEHEHUH B (pefepaIbHBIN rOCy1apCTBEHHBIN 00pa3oBaTEIbHbIN
CTaHJApT CpelHero oOuiero o0pa3oBaHus, yTBEpKIEHHBIA MPUKa30oM MUHKCTEPCTBA
obOpasoBanus u Hayku Poccutickoit @eneparuu ot 17 masg 2012 r. Ne 4135
(BapeructpupoBan B Muntocte Poccuu 09.02.2016 Ne 41020);

- YcraBa MBOY Tlopt-Katonosckoit COILI,

- OcHOBHO#1 00pa3oBaTEILHOM POrpaMMEBI CpeaHero ooIero oopasosanus MbOY
ITopT-KaTonosckoit COII A3oBckoro paiioHa;

- [Tonoxenuss MBOY Ilopt-Katonosckoit COIL A30Bckoro paiioHa 0 COCTaBICHUU
paboueii mporpaMMbl yueOHOTO Kypca,

- IIpumepnspix mporpamm mo matematuke (M.: [IpocBemenue, 1994, 1996; M.: [Ipoda,
2001-2007);

- Yuebnoro mnana MBOY Tlopt-Katonosckoit COILl va 2021-2022 y4yeOnbIii TO;

Ha 2022-2023 y4eOnbIii TOJ
- l'omoBoro kanengapuoro rpaduka Ha 2021- 2022y4.rox, Ha 2022-2023 y4eOHBIH roa



MECTO NPEJMETA B YYEEHOM IJIAHE
Ha u3yuenne reomerpun B 10-11 kinaccax cpeHe MIKOJIbI BBIACIAECTCSA 2 4 B HEACIIO B

TCUYCHUC JIBYX JICT O6y‘I€HI/IH.

Ilnanupyembie pe3yJbTaThl OCBOCHHUSI YUeOHOT0 Kypca
[Iporpamma oOecmeurBaeT AOCTIDKEHHUS CIEAYIOIIUX PE3YIbTaTOB OCBOCHHS
00paszoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs:

JINYHOCTHBIE pe3yabTAThI:

- BKJTFOYAIOIINX TOTOBHOCTh M CITIOCOOHOCTH O0YYaOIINUXCSl K CAMOPAa3BUTHIO,
JUYHOCTHOMY CaMOOIIPEICTICHUIO 1 CAMOBOCTIMTAHUIO B COOTBETCTBHUU C
00IIeYeIOBEYCCKUMHU IIEHHOCTSIMU;

- ¢c(hOpMUPOBAHHOCTHh WX MOTHBAIIMH K OOYYCHHIO U IICJICHANIPABICHHOM
N03HABATEIILHOU JIESITEILHOCTH, CHCTEMbI 3HAUNMBIX COITUATBHBIX U
MEXJTMYHOCTHBIX OTHOIIICHHUH, IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK;

- CITOCOOHOCTh CTaBUTH IEJIM M CTPOUTH JKU3HCHHBIC IIJIAHBI,

- TOTOBHOCTB ¥ CIIOCOOHOCTH K CAaMOCTOSI TEILHOM, TBOPUYECKOW M OTBETCTBEHHOM
NESATEITBHOCTH;

- HaBBIKHM COTPYJIHUYECTBA CO CBEPCTHUKAMHU, JICTHMH MJIJIIIICTO BO3pacTa,
B3pOCIBIMU B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-
MCCIIEZIOBATEIHCKOM, TPOSKTHON U JPYTUX

BUJIaX JICATEIHHOCTH;

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, Ha
NPOTSDKEHU U BCEH JKU3HH;

- CO3HATENILHOE OTHOIICHHUE K HEITPEPHIBHOMY 00Pa30BaHHIO KaK yCIOBHIO
yCHENTHOM podeccroHanbHON U 00IEeCTBEHHON AeATeIbHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI:

- BKJTIOYAIOIIMX OCBOCHHBIE 00YUYAIOMIUMHUCS MEXKIPEIMETHBIC TIOHATUS U
YHUBEpPCAJIbHbIC yueOHbIC EUCTBUA (PETYISATUBHBIC, I03HABATEIIbHbIC,
KOMMYHHUKaTHBHBIE);

- CaMOCTOSITENIbHOCTh B TUTAHUPOBAHHUH U OCYIIIECTBICHUN Y4eOHOM eI TEIbHOCTH
Y OpraHu3aluy y4eOHOTrO COTPYJHUYECTBA C IEJaroraMi U CBEPCTHUKAMU;

- CITIOCOOHOCTH K TOCTPOSHUIO0 UHIMBUIYAIBHONU 00pa30BaTEeIbHON TPAeKTOPHH,
BJIa/ICHUE HaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKOM, MPOSKTHOM M COIUATBLHOM
NEeATENbHOCTH;

- YMEHHE CaMOCTOSITEIbHO ONPEIEIATh LU IeSITENbHOCTH U COCTABIISATh IJIaHbI
NEeATENIbHOCTH; CAMOCTOSTENILHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JICSITEIBHOCTD;

- ICTIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIsl JOCTHKEHUS TOCTABICHHBIX 1IeJIei
Y peajun3alliy MIAHOB €S TEIbHOCTH;

- BBIOUPATD YCIEIIHbIE CTPATErUH B PA3JIMYHBIX CUTYAIUSX;

- YMEHHE NPOAYKTUBHO OOMIATHCA U B3aUMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEeNbHOCTH, YYUTHIBATh MO3UIIMU APYTUX YYACTHUKOB JEATEIbHOCTH,

3¢ PekTHBHO pazpenaTb KOH(IUKTHI;



- BJIAJICHUE HAaBbIKAMHU [103HABATEJILHON, yU€OHO-UCCIIE0BATENBCKON U MPOEKTHON
NeSATENbHOCTH, HABBIKAMH pa3pelieHust mpoosem;

- CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJI0B PEIICHHUS
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHNUS;

- FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSATENbHON HHPOPMALIMOHHO-
MO3HABATEILHOM JESITEIbHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3IMUYHbBIX
MCTOYHUKAX UH(OpMALUU, KPUTUUYECKU OLIEHUBATh U UHTEPIIPETUPOBATD
HMH(OpMAIHIIO, TOJYYaeMYI0 U3 PA3IHMUYHbIX HICTOYHUKOB;

- YMEHHUE UCIOJIb30BaTh CPEICTBA NH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosoruit (nanee — UKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOII0EHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, pecypcocOepeKeHUs, MPABOBBIX U ATUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON 0€30MacHOCTH;

- BJIaJICHUE HaBbIKAMU MMO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHMS COBEPIIAEMBbIX
JEHUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, TPAHUIL
CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATEIBHBIX 33]1a4 U CPEJCTB UX
JOCTUXKEHUS.

IIpenmeTHbIE pe3yJibTAThI:
-BKJTIOYAIOIIUX OCBOEHHBIE O0YYaIOIIUMHUCS B XOJ€ U3yUYeHUs Y4EOHOT0 MpeameTa
YMEHHUS, BUABI JEATEIHHOCTH 0 TOTYYSHUIO HOBOT'O 3HAHUS B paMKaX yueOHOTro
npenMeTa, ero npeoOpa3oBaHUIO U MPUMEHEHUIO B yU€OHBIX, y4eOHO-TIPOEKTHBIX
U COIIMATIbHO-TIPOEKTHBIX CUTYaIIMIX;
- (opmMupoBaHHEe MAaTEMATHUECKOTO THIIA MBIIUICHHUS], BIIaJICHUE T€OMETPUYECKOM
TEPMUHOJIOTUEN, KITIOYEBBIMU MOHATUAMU, METOJIAMHU U IPUEMAMHU;
- c(hopMUPOBAHHOCTH MIPEICTABICHUI O MaTEMATHKE, O CIIOCO0aX OMHCAHMS Ha
MaTE€MaTHYECKOM SI3bIKE SBICHUIN PEATbHOTO MUPA;
- c(hopMUPOBAHHOCTH MIPEICTABICHUIM O MATEMATUYECKUX MTOHATHSIX, KaK O
BaKHEUIINX MaTEMaTUYECKUX MOJENAX, TO3BOJISIOIINX ONUCHIBATh U U3y4YaTh
pa3HbIE MIPOLECCHI U SIBJIICHUS; IOHUMAaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO
MIOCTPOCHUS] MATEMATHYECKUX TEOPHIl;
- BJIAJICHUE METOaMU JOKa3aTeNbCTB U aJITOPUTMOB PEILICHHUS;
- YMEHHE UX MPUMEHSTh, TPOBOJAUTH JOKA3AaTEIIbHBIE PACCYKACHUS B XOIE
pelieHus 3a1ay;
- BJIaJICHHE OCHOBHBIMH MOHSATUAMM O IUIOCKUX U MPOCTPAHCTBEHHBIX
T€OMETPUIECKUX (PUTYpaxX, UX OCHOBHBIX CBONCTBAX;
- c(hopMUPOBAHHOCTH YMEHUS PACTIO3HABATH HA YEPTEkKAX, MOJEISIX U B PEATBHOM
MHUpPE TeOMETPHUECKHE PUTYPHI;
- MPUMEHEHNE U3YICHHBIX CBOMCTB TEOMETPUIECKUX PUTYDP B POPMYIT JIJIst
pelIeHrs reOMeTPUYECKHUX 3a1a4 U 3a71a4 C MPAKTUYECKUM COJICPKaHHUEM;
- BJIaJICHUE HAaBbIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOTpaMM MpHU
pelLIeHnH 3a7a4.

Hcnosb30BaTh NpUOOPETEHHDbIE 3HAHUS M YMEHUSA B IPAKTHYECKOH
AeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU 1JISA:



-hccaeoBaHus (MOAEIUPOBAHNS) HECTIOKHBIX MPAKTHUYECKUX CUTyal[ui HA OCHOBE
M3Y4YEHHBIX (POPMYJ U CBOMCTB QUTYP;

-BBIYMCIICHUS IJIMH, TUIONIael 1 00bEMOB pealbHbIX OOBEKTOB MPU PEIICHUN
MPAKTUYECKUX 3a/a4, UCTIONb3Ys IPU HEOOXOAMMOCTH CIIPABOYHUKHU U
BBIYHMCIUTEIbHBIE YCTPONUCTBA

B pesynbrare u3ydeHusi reOMETPUU BBITYCKHUK HAYYUTCSI:

® pacrmo3HaBaTh Ha YEPTEKaX U MOJIENSAX MPOCTPAHCTBEHHBIE (DOPMBEI;
COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUIMH, U300PKCHUSIMU,

® ONKCHIBATh B3aMMHOE PACIOJOXKEHHE TMPSIMBIX H IJIOCKOCTEH B
IPOCTPAHCTBE, APSYMEHMUPOBAMNb CEOU CYHCOCHUSL 00 IMOM PACNOLONCEHUU,

® aHAIM3UPOBATh B TMPOCTEHUIIUX CIy4dasXx B3aMMHOE PACIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

® U300pakaTh OCHOBHBIC MHOTOTPAHHUKH U KpPYIJIbIE Teja, BBIMOIHATH
YEPTEIKH 10 YCIOBUSM 3a]1a4;

® CTPOUTH MPOCTEUIIINE CCUCHUsI KyOa, TPU3MBI, TUPAMU/IBI;

® pelIaTh INIAHUMETPUIECKHUE U TIPOCTEUIIINE CTEPEOMETPUUECKHE 3a/1aul Ha
HAXOXJICHHE T€OMETPUUYECKUX BEITUINH

(ITMH, YTJI0B, TUIOMIAICH, 00HEMOB);

® JCIOJIL30BaTh npu pelieHnu CTEPEOMETPUUECKUX 3a7a4
IIaHUMETpUUYeCcKue (DaKThl K METOJIBI;

® TIPOBOJUTH JI0KA3aTeIbHbBIEC PACCYKICHUS B XOJI€ PEIICHUS 3a/1ay.

BrinyckHUK noayuum 603moxucnocms:

® pelaTh )KU3HEHHO NPAKTUYECKUE 3a/1a4H;

® CaMOCTOSITENIbHO MPUOOpPETaTh U MPUMEHSTh 3HAHUS B PA3IMYHBIX
CUTYallUsAX, paboTaTh B rpymnmnax;

® apPryMEHTUPOBATH U OTCTAUBATH CBOIO TOUKY 3PEHUSI;

®  yMETh CIyIIaTh APYTUX, U3BJICKATh yU4eOHYIO0 HH(DOPMAIIUIO HA OCHOBE
COIMOCTAaBUTEIHLHOTO aHANIN3a 0ObEKTOB;

® [I0JIb30BATHCS MPEIMETHBIM YKA3aTEJIEM SHIUKIIONEANN U CIIPABOYHUKOB
JUTSL HAXOKJEHUsT WHGPOpPMAIINK;

® CaMOCTOATENIBHO JIEMCTBOBATh B CUTYAIIMU HEONIPEICIEHHOCTH IPU
pELIEHNHU aKTyaJbHbIX JIJIl HUX TPOOeM.

® y3HATh 3HAYCHUE MATEMATUYECKON HAYKH JJIsl PELICHHUS 3a/1a4,
BO3HUKAIOIIMX B TCOPUH U IPAKTUKE; IIUPOTY U B TO KE BpEMS
OTPaHUYEHHOCTh MPUMEHEHUSI MATEMATUUECKUX METOIOB K aHAIU3Y U
MCCJICIOBAHUIO MPOIIECCOB U SIBJICHUI B MPUPOJIC U OOIIECTBE;

® y3HATh 3HAYCHUE MPAKTUKHA U BOPOCOB, BO3HUKAIOIIUX B CAMOM
MareMmaTuke J7isi PopMUpPOBaHUS M Pa3BUTHSI MATEMATUUYECKOW HAYKH;
HCTOPUIO PA3BUTHS BO3HUKHOBEHUS U Pa3BUTHS TEOMETPUH;

® [PUMEHATHh YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTeMaTHYECKUAX
paccyx1eHul, uX NPUMEHUMOCTb BO BCEX O0JIACTAX YEJIOBEUECKOM



JCSATEILHOCTH; BEPOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOIIECCOB
OKPYIKAIOIIEero MUpPA;

OCHOBHOE COJEP/KAHUE
I'EOMETPUA

IIpsiMble U IVIOCKOCTH B MPOCTPaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUUN
(Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAHCTBO).

[lepecekaromuecs, napaieIbHbIE U CKPEIIUBAIOLINECS MPSAMBIE. YTOJ
MEXKy IPSAMBIMU B TPOCTpaHCTBE. [lepneHuKyIIpHOCTD NPAMBIX.
[TapannenbHOCTh ¥ NEPNEHAUKYISIPHOCTD NPSIMON U TJIOCKOCTH, MPU3HAKU U
cBoiicTBa. Teopema o Tpex nepneHauKyspax. [lepnenankynsap u HakJIOHHAs.
Yron Mexay npsIMOM U TIIIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEHN, MEPIEHAUKYIISIPHOCTD INIOCKOCTEN, MPU3HAKH
U CBOWCTBA. /[8yepanHbiii Y20, TUHEUHbIU Y20 08Y2PAHHO20 Veid.

PaccTosiHust OT TOUKH J10 TIIOCKOCTHU. PaccTosinre oT mpsiMOM /10 TIIOCKOCTH.
Paccrosinue Mexay napajsiebHbIMU IIJIOCKOCTAMU. Paccmosnue mexcoy
CKPeWUBAIOWUMUCS NPAMBIMU.

[TapamienbHOE poeKTUpOBaHUE. [11014adb OPpMO2OHAILHOL NPOEKYUU
MHo2oyeonvHuka. 300paskeHne mpocTpaHCTBEHHBIX QUTYD.

MHuororpannnku. Bepmmnel, pedpa, TpaHd MHOTOTpaHHUKA. Pazeepmika.
MHnozoepannsie yenvl. Buinykavie mnocoepannuku. Teopema Jiinepa.

[Tpuzma, ee ocHoBaHMs1, OOKOBBIE peOpa, BEICOTA, OOKOBAsI TOBEPXHOCTb.
[Ipsimast u naxnonnas npusma. llpaBunbHas npusma. [apamtenenunen. Ky6.

[Tupamua, ee ocHOBaHHE, OOKOBBIE peOpa, BEICOTA, OOKOBAsk TOBEPXHOCTD.
TpeyronpHas nupamuaa. [lpapmibHas nupamuaa. ¥Yceuennas nupamuoa.

CummeTtpuu B KyOe, B mapajljiesenunene, 6 npusme u nupamuoe. Ilouamue o
cuMMempuu 8 Npocmpancmee (YeHmpaibHas, ocegas, 3epkanvras). Ilpumepsi
CUMMEMPULL 8 OKPYHCAIOULeM MUpe.

Ceuenus KyOa, IpU3MBI, TUPAMUJIBL.

[IpencraBienue o MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadIp,
TOAEKadAp U UKOCAIP).

Tesa u moBepxHocTH Bpawmenust. [lunuuap u konyc. Yceuennwiii konyc.
OcHoBaHme, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yroias, paseptka. Ocesbie
ceveHus u ceveHus napaiienbHble 0CHOBAHUI.

lap u cdepa, Ux cedeHus, KacamenbHas NIOCKOCMb K cepe.

O0beMbl Tes1 U IJIOIIAM UX MOBEePXHOCTEl. [lonamue 06 obveme mena.
OmHowenue 06vemMo8 noO0OHBIX mell.

®opmynbl 00beMa KyOa, MPSIMOYTOJIbHOTO NapauieNenuIeia, Mpu3Msl,
uunuHapa. @opMyibsl 00beMa nupaMuabl U KoHyca. @opmyIibl II0IIAN
MOBEPXHOCTEHN MUIMHpa U KoHyca. DopMyssl 0ObeMa Iiapa v mionaau chepsl.

KoopaunaTtsl 1 BeKTOPBI. /[ekapTOBbI KOOPJUHATHI B IPOCTPAHCTBE.
dopmyna pacCTOSTHUSA MEXIY ABYMS TOUKAMU. Y paBHEHUS CHEPBI U nI0CKOCHU.
Dopmyna paccmoanus om mouxku 00 NAOCKOCMU.



Bekropsl. Moayinb BekTopa. PaBeHCTBO BEKTOpOB. Cl107KEHUE BEKTOPOB U
YMHOKEHUE BEKTOPA HAa YHUCIIO. YTOJI MEXKy BeKTopaMu. KoopanHaTsl BEKTOpAa.
CxkanspHoe npounsBeeHne BEKTOpOB. KoymmmHeapHbIe BEKTOPEI.

COJEPKXAHUME TEM YUYEBHOI'O KYPCA
10 kaacc (2 4 B Hexes10, Bcero 70 u)

BBoanoe moBTopenue (3 yaca)

Henb: nosmopenue u cucmemamuszayus mamepuana Kypca 2eomempuu 7-9
Knaccos
Heau: noBTOPUTH U 00OOIIUTE 3HAHUS U YMEHUS, YUAILIUXCS YEpe3 pelIeHHe 3a1au
1o cienyronmum temam: TpeyronbHuky. [lapannensHbie npsMble.
MHoroyroynbHUKH. UeTblpEXyronbHUKU. OKpYyKHOCTh. BekTopbl. MeTon
KOOpPJIMHAT Ha TUIOCKOCTH.

1. BBeeHue (AaKCHOMBI CTEPEOMETPUM U UX ciaeAcTBUA). (4 4).

[IpencraBinenue paznena reOMETpun — crepeoMeTpud. OCHOBHBIE MOHATHS
CTEpEOMETPHUH. AKCUOMBI CTEPEOMETPUHU U MX CIIEACTBUS. MHOTOTpAaHHHKHU: KYO,
napajuiesieluIel, TPAMOYTrOJbHbIA MapajlIeJenuIe, Npu3Ma, npsMas Npu3Ma,
npaBWwibHAs TpU3Ma, MNUpaMUja, NpaBwibHag Tnupamuaa. MojenupoBaHue
MHOT'OTPaHHUKOB U3 Pa3BEPTOK U C MMOMOIIBIO FEOMETPUYECKOTO0 KOHCTPYKTOPA.

Heab: o3naxkomums yuawuxcs ¢ OCHOBHbIMU CEOUCMEAMU U CHOCOOAMU
3a0aHus NI0OCKOCmu Ha 6aze epynn aKkCcuom cmepeomempuu U ux cie0Cmeutl.

OcHOBHas 1 eab— chOpMUPOBATH MPEJCTABICHUS ydalIUXcsi 00
OCHOBHBIX IIOHATHUSX M AKCHOMax CTEPEOMETPUU, IMO3HAKOMHUTH C OCHOBHBIMU
IPOCTPAHCTBEHHBIMU (PUTYpPaAMU U MOJIETUPOBAHUEM MHOTOTPAaHHUKOB.

Oco0OeHHOCTRI0O  y4yeOHHMKa SABIAETCS paHHEE BBEIEHHE OCHOBHBIX
POCTPAHCTBEHHBIX (DUTYp, B TOM YHUCIE, MHOTOTPAaHHUKOB. JlaloTCs HECKOIBKO
CIIOCOOOB ~ M3TOTOBIIGHUS  MOJIeNieH  MHOTOTPAaHHHUKOB W3  Pa3BepTOK M|
F€OMETPUUYECKOI0 KOHCTPYKTOpa. MoJenupoBaHue MHOTOIPAaHHUKOB CIYKHUT
BaXXHBIM (PAKTOPOM Pa3BUTHsI MPOCTPAHCTBEHHBIX MIPEICTABICHUN yUaIIUXCSl.

2. [MapanjeJbHOCTH NPAMBIX U II0CKOCTeH. (20 u).

[lepecekaromuecss, mnapajuleibHblE M  CKPEIIMBAIOIIUECS IMpsAMBIE B
npoctpaHcTBe. Kraccudukanuss B3aUMHOTO PACMONOXKEHUS JBYX TMPSMBIX B
npoctpancTBe. Ipu3Hak ckpemmBaromuxces npsameix. [lapamnenpHocTs NpAMON U
IJIOCKOCTH B TIpocTpaHcTBe. Kimaccudukamnusi B3aMMHOTO PacOOKEHHS TPSIMOM
n miockocth. [Ipu3Hak mapamiensHOCTH NpsMON M 1uiockocTh. [lapammenbHOCTH
IBYX TIockocTer. Kmaccudukammsi B3anMHOTO PaCIONOXKEHUS JBYX TUIOCKOCTEH.
[Ipr3Hak nmapamnenabHOCTH ABYX IJIOCKOCTEH.

Henb: damv yuawumca cucmemamuueckue 3HAHUA O NAPALIETLHOCHU
NPAMBIX U NIOCKOCMeEU 8 NPOCMPAHCMEE.

OcHOBHasg 1enab— chopMupoBaTh MPEACTABICHUS YUYAITUXCS O
MOHATUYU NApaUIeIbHOCTA U O B3aUMHOM PACIOJIOKEHUU NPSAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE, CUCTEMATUYECKHM HM3YYUTh CBOWCTBA NApaJICIbHBIX MPAMBIX U
IJIOCKOCTEM, MO3HAKOMHUTH C MOHATHSIMH BEKTOpA, MApayIEIbHOTO MEPEHOCA,
MapajuieIbHOr0 MPOCKTUPOBAHUS M HAyyuTh H300pa)kaTb NPOCTPAHCTBEHHBIE
(Gurypbl Ha MIIOCKOCTHU B MapaJIEIbHON MPOESKIIUH.



B nanHolt Teme 00001Iat0TCS WM3BECTHBIE U3 TJIAHUMETPUM CBEACHUS O
MapaJyICIbHBIX MPSIMBIX. bBOJNIbIIyI0 MNOMONIIF MpPH HWJUTIOCTPALMA  CBOWCTB
MapaAJJIETBHOCTH U MIPU PELICHUH 33/1a4 MOTYT OKa3aTh MOJIEJIM MHOTOTPAaHHUKOB.

3nech K€  yyamniugecs ~— 3HAKOMSTCS € METOJOM  M300pa)KeHUs
MIPOCTPAHCTBEHHBIX (UTYp, OCHOBAHHOM Ha TMapalIeIbHOM MPOEKTHUPOBAHUH,
MOJy4yaloT  HEOOXOJMMBbIE  TMPAKTHYECKUE  HABBIKKU MO  U300paKEHUIO
MPOCTPAHCTBEHHBIX (PUTYpP HA TUIOCKOCTH. [ yriayOJeHHOro HM3y4eHHUS MOTYT
CIIY’KMTh 3aJ]Ja4¥ Ha IOCTPOCHUE CEUEHUN MHOTOTPAHHUKOB TJIOCKOCTBIO.

3. llepneHAUKYJAPHOCTH MPSAMBIX M ILIOCKOCTEM. (20 v).

Yron mexay npsiMbIMM B TpOCTpaHCTBE. [lepneHAuKyJIsIpHOCTh MPSMBbIX.
[TeprieHAUKYISIPHOCTh TPSIMOM M TJIOCKOCTH. [Ipu3HaK MNepneHIUKYISIPHOCTH
npsiMoll M T1uiockocTtd. OpToroHaiabHOe TmpoekTupoBanue. llepneHaukynsp u
HAKJIOHHAsA. YTOJI MEXIYy NPAMON U IJIOCKOCTBIO. JIByrpaHHbIA yroi. JImHenHbIl
yrojl  JIByTPaHHOTO yrina. IlepneHaukynspHocTh miiockoctei. [IpusHax
NEPIECHANKYIIPHOCTH ABYX IUIOCKOCTEW. PaccTosinne Mexay ToukaMu, IPSIMbIMU
U TJTIOCKOCTSIMH.

Heab: dams yuawumcsa cucmemamuieckue 3HaHUus 0 NepneHOUKYIAPHOCINU
NpAMBIX U NIOCKOCMel 6 NpoCmpaHcmee, 88ecmu NOHAMUe Y2elo8 MedxHcoy
NPAMBIMU U NIOCKOCTIAMU.

OcHoOBHasga 1uenb— chOpMUPOBATH MPEACTABICHUS YUYAIIUXCI O
HNOHATUAX MEPNEHAUKYISIPHOCTH TMPSAMBIX M IIJIOCKOCTEW B MPOCTPAHCTBE,
CUCTEMATHYECKN M3YYUTh CBOMCTBA MEPNEHIUKYJISAPHBIX MPAMBIX U IUIOCKOCTEH,
MO3HAKOMUTH C MOHSATHUEM LIEHTPATBHOTO TPOEKTUPOBAHUS U HAYYUTh N300pakaTh
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B LIEHTPAIBHON MPOEKIIUH.

B nanHoii Teme 0000mIatOTCS M3BECTHBIC W3 IUIAHUMETPUU CBEACHHS O
NEPHEHIUKYISPHBIX MPSIMBIX. BOJbIIYI0 TOMOIIb NpU WIIIOCTPAIIMUM CBOWCTB
NEPHNEHAUKYISPHOCTA M TPU PELIEHUH 3aJad MOTYT OKa3aTb MOJENH
MHOT'OTPaHHHUKOB.

B kadecTBe [ONOJHUTENBHOTO MaTepHala Yydallhecs 3HAKOMATCS C
METOJIOM M300paK€HUSI MPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha IIEHTPATHHOM
npoekTupoBaHu. OHHM Y3HAIOT, UTO LIEHTPAIBHOE MTPOCKTUPOBAHHUE UCIIOIb3YETCS
HE TOJIbKO B T€OMETPHUH, HO U B KUBOMHUCH, HOTOrpaduu U T.1I., YTO BOCIPHUSITHE
YEJIOBEKOM OKPYXKAIOIIKUX MPEAMETOB MOCPEICTBOM 3PEHUSI OCYLIECTBISETCS IO
3aKOHAM IEHTPAIBHOTO MPOCKTUPOBAHUS. YUaluecs MOMydarT HEoOXOIUMbIe
MPAaKTUYECKUE HABBIKK IO H300paKEHUID MPOCTPAHCTBEHHBIX (QUIYyp Ha
IJTIOCKOCTH B LIEHTPAJIbHOU MPOCKIIMH.

4. Muororpannuxku (15 ).

MHororpanHbsie yribl. BbpImykiable MHOTOIPAHHMKM W HMX CBOWCTBA.
[IpaBuiibHBIE MHOTOTPAHHUKH.

Heab: cghopmuposamsv y yuawuxca npeocmasiieHue 00 OCHOBHBIX BUOAX
MHO202PAHHUKOG U UX CEOUCMEBAX, PACCMOMPeEmdb NPAGUNIbHbIE MHO202PAHHUKU.

OcHOBHAasg 1 €1J b — NO3HAKOMUTh YYaIIUXCS C TMOHATHUSIMU
MHOTOIPaHHOI'O0 yIrja W BBINYKIONO MHOTOIPAHHUKA, PAaCCMOTPETh TEOPEMY
Diiyiepa U ee MPUIOKEHUS K PELICHUIO 3a7a4d, CPOPMHUPOBATH MPECTABICHUS O



MPaBUWIbHBIX, MOJYNPAaBWIBHBIX M 3BE3I4YaThiIX MHOTIOIPAHHHUKAX, I1OKa3aTh
MPOSBIIEHUS] MHOTOTPAaHHUKOB B IMPUPOJIE B BUJIE KPUCTAIIIOB.

Cpenn mpoCTpaHCTBEHHBIX (QUIYp 0CO00€ 3HAYEHHWE HMMEIOT BBIYKJIIbIE
(Gurypsl M, B YaCTHOCTH, BBIYKJIblE MHOTOrpaHHHKHU. Teopema Dilnepa o 4ucie
BEpIIMH, pedep M rpaHeil BBITYKIOr0 MHOTOTPAaHHUKA UIPAET BaXHYI pPOJb B
pa3nuYHbIX OOJAcTAX MaTeMaTMKU U ee mnpuioxkeHusx. [lpu wu3zyuenum
MpaBWIbHBIX, MOJYNPABWIbHBIX M  3BE3AYaThIX MHOTOIPAHHHUKOB  CIIEIYEeT
MCIIOJIb30BaTh MOJIEIM 3TUX MHOTOTPAHHUKOB, U3rOTOBJIEHUE KOTOPBIX ONMHUCAHO B
yuyeOHUKe, a TaK)Ke rpapuuecKkue KOMIbIOTEPHbIE CPEJICTBA.

6.ITosTopenue (8 u).

Heab: nosmopums u 0606wume mamepuan, uzyuennsiii 6 10 kracce.

11 xiacc (24 B Hexen0, Becero 68 1)
BBoanoe moBTopenue (3 yaca)
Henb: nosmopenue u cucmemamuzayus mamepuaia xypca ceomempuu 10
Kaacca.
Heau: noBTOPUTH U 00OOIIUTE 3HAHUS U YMEHUS, YUAILIUXCS Yepe3 pelIeHHe 3a1au
10 CJIEAYIOUIUM TeMaM: B3anMHOE pacroyioKeHue MpsIMbIX U INIOCKOCTEN B
npoctpasctse. MHororpannuku. [lapamuenenunen. Ipusma. Iupamuna.

uaunap, konyc, map (13 4)

OcHoBHBIE A71eMeHTHI cdephl U 1mapa. B3aumuoe pacnosiokenue cepbl u
IUIOCKOCTU. MHOTOTpaHHUKH, BIUCaHHBIE B chepy. MHOrorpaHHUKH, OMUCAHHBIE
okoJio cepsl. Lunuuap u xkonyc. @urypsl BpalieHuUs.

Heanb: gvipabomka y yuawuxca cucmemamudeckux céedeHutl 06 0CHOBHbLIX
8UOAX meJl 8paAujeHUsl.

Heau: nate ydamumMmcs CUCTEMAaTUYECKUE CBEACHHS 00 OCHOBHBIX BUJAX TEJ
BpamieHus. M3yuenue Kpyriasix Ten (IWIMHApA, KOHYca, Iapa) 3aBepliacT
M3YYEHHE CHCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX I€OMETpUUYECKUX Ted. B xome
3HAKOMCTBA C TEOPETUYECKUM MAaTepuajoM TEMbl 3HAYHUTEIIbHO Pa3BUBAIOTCA
MIPOCTPAHCTBEHHbIC MPEACTABICHUS YYaIllUXCS: KPYIJIble Tella paccMaTpuBaTh Ha
MpUMepe KOHKPETHBIX TN€OMETPUUYECKHX TeJl, U3ydaTh B3aHMMHOE PACIOJIOKEHUE
KpPYIJIBIX TE€J U MJIOCKOCTEH (KacaTelbHbIE M CEKYIIUE IUIOCKOCTH), O3HAKOMHUTH C
MOHATUSMU OMUCAHHBIX WM BIHCAHHBIX MPU3M M THUpamuia. Pemats Oosbimoe
KOJIMYECTBO 3a/iad, YTO TO3BOJISIET MPOJOJKUTH padoTy Mo  (GOpMHUPOBAHUIO
JOTUYECKUX U TpadUIECKUX YMECHHM.

OcHOBHasga 1enb— chOPMHPOBATH MPEACTABICHUS YUAIIUXCS O
KPYIUIBIX TeNlaX, H3YyYUTh CIy4al HX B3aUMHOIO pACHOJIOKEHUS, HAYYUTh
M300pakaTh BIMCAHHBIC U OMMCAHHBIC (DUTYPHI.

B nannHoit TeMe 000011a0TCs CBEICHUS U3 TNIAHUMETPUHU 00 OKPYKHOCTH U
Kpyre, O B3aUMHOM PACHOJIOKEHUU MPSIMON M OKPYKHOCTH, O BIIMCAHHBIX WU
OMHUCAHHBIX OKPYKHOCTSX. 37€Ch yualllhecsl 3HAKOMSTCS C OCHOBHBIMH (PUTYypaMu
BpalllEHUs, BBISICHAIOT UX CBOMCTBA, ydyaTcsi UX M300pa)kaTh M pellaTh 3a/Ja4yd Ha
¢durypsl Bpaiienusi. PopMupoBaHuI0 0oJiee TIIYOOKUX MPEACTABICHUN ydalnuxcs
MOTYT CITY>KUTh 33/1a4d Ha KOMOWHAIIMK MHOTOTPAaHHUKOB U (DUTYp BpAILlCHHUS.



2. O6bembl Tea (22 u).

[lonsiTue ob6wveMa u ero cmoiicTBa. OO0OBEM MMWIMHAPA, MNPSIMOYTOJIBHOIO
napaienenunena u npusmel. [punnun Kasansepu. O0beM nupamuasl. O0bem
KOHYyCa M yce4eHHOro kKoHyca. O0beM mrapa u ero yactei. [Imomans moBepxHOCTH
MHOTOTpaHHHKA, IUJIUHAPA, KOHYCa, YCEUSHHOTO KoHyca. [11omans moBepxXHOCTH
11apa U ero 4acreu.

Heaw: cucmemamuszayus u3yuenuss MHO202PAHHUKOS U Mel 8PAWEHUs 8
X00e peuleHus 3a0a4 Ha 8bIYUCTIEHUe UX 00BEMO8.

Ileau: TPOTOIKUTE CHCTEMATHYECKOE W3YyYE€HHWE MHOTOTPAHHUKOB M TEJ
BpAIIICHHS B XOJC PEUICHUS 3a/1a4 Ha BBIUMUCICHUE UX 00bEMOB.

[TorsiTue oO0beMa BBOJIUTH IO AHAJOTHH C IMOHSATHEM IUIOIIAJHA TUIOCKOH
burypsl 1 GopMyIUpPOBaTH OCHOBHEIE CBOMCTBA 00BEMOB.

CymiecTBOBaHWE M €IWHCTBEHHOCTh 0OBbEMa Teja B IIKOJBHOM Kypce
MaTEMaTUKHA TPUXOIUTCS TPHHUMATh 0e3 JI0Ka3aTelbCTBA, TaK KaK BOMPOC 00
o0beMax TMPUHAIICKUT, IO CYIECTBY, K TPYIHBIM pas3jenaM BbICIICH
MaTeMaTUKU. [l03TOMY HYXHBIC pPE3yJbTaThl YCTaHABIMBATh, PYKOBOJCTBYSCH
OOJIBIIIC HATJISTHBIME COOOPAKCHUSIMH. YUEOHBIM MaTepuaj TJaBbl B OCHOBHOM
JOJI’KEH YCBOUTBHCS B MPOIIECCE PEIICHUS 3a/1a4.

OcHOBHasg 1edb— chOPpMHPOBATH MPEACTABICHUS YUAIIUXCS O
NOHATUSIX 00beMa M IUIONIAJM TOBEPXHOCTH, BBIBECTH (OPMYJIbl OOBEMOB H
IUIONIA/Ie MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYUYUTH PEIIAThH
3aJlayu Ha HaX0KJIeHHe 0ObEMOB U ILJIOIIA Iel TOBEPXHOCTEH.

N3yuyenue 06beMOB 0000IIAET U CUCTEMATU3UPYET MaTepUal TUIAHUMETPUH
o miomansx mmiockux ¢uryp. [lpu BeiBome QopMyl 00BEMOB HCHOIB3YyeTCS
npunimn KaBanabepu. DTO MO3BOJIIET YUCTO T€OMETPUUYECKUMH METOAamu, 0e3
MCIIOJIb30BaHMs MHTETpaja Wi NPeaeIbHOTO epexo1a, HAMTH 00BEMbI OCHOBHBIX
IPOCTPAHCTBEHHBIX (UTYP, BKIIOUYAs 00BEM IIapa U ero 4YacTew.

[IpakTyeckas HamMpaBICHHOCTh JSTOM TEMBI OIpeAeNnseTcs OONbIINM
KOJIMYECTBOM DPAa3HOOOPa3HbIX 3a/lad Ha BBIUKCIECHHE OOBEMOB U TUIONIAJCH
ITOBEPXHOCTEM.

1. BekTtopsl B mpocTpancTBe (7 4).

Bektoper B mpoctpaHcTtBe. KoJuiMHEapHble W KOMIUIAHApHBIE  BEKTOPHI.
[Tapamneneuslii miepeHoc. IlapannenpHOe NPOEKTUPOBAHHE W €T0  CBOMCTBA.
[TapannensHbie mpoeknuu TUIOCKUX (uryp. M300pakeHne MNPOCTPaHCTBEHHBIX
¢uryp Ha mmockoctu. CedeHns MHOTOTPAaHHUKOB. VIcTopudeckue cBeAeHUS.

Henb: cihopmuposams y yuawuxca nonamue 6exmopa 6 npocmpancmee;
paccmompens OCHOBHbIEe ONePpayuu HA0 8EKMOPAMU.

Meton koopauHaTt B nmpoctpancTse(15 1).

[IpsamoyronpHas cucrema KOOpAMHAT B MPOCTpAHCTBE. PaccrosHue mMexay
TOYKaMHU B MPOCTpaHCTBe. BekTopsl B npoctpancTie. J[inHa BekTopa. PaBeHCTBO
BEKTOpPOB. CJ0XEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoopauHatsl
BekTOpa. CKaIsIpHOE TPOU3BEACHUE BEKTOPOB.



Heab: 66edenue nousmue npsAMOY2ONbHOU CUCHEMbl KOOPOUHAmM 8
npocmpancmee,; 3HAKOMCMBO C KOOPOUHAMHO-8EKMOPHLIM Memo0OM  peuleHus
3a0au.

Hean: chopMupoBath y ydamuxcs yMEHUS NPUMEHATh KOOPIAMHATHBIN U
BEKTOPHBIA METOJIbI K PEIICHUIO 3a7a4 Ha HAXOXICHUE JIMH OTPE3KOB U YIJIOB
MEXJy MpsSAMBIMU U BEKTOpaMH B MPOCTpaHCTBE. B Xome u3yueHHs] TeMbl
1enecoo0pa3Ho UCIOIB30BaTh AHAJIOTUIO MEXKY PacCMaTPpUBAEMbIMU MOHSTUSIMHU
Ha IUIOCKOCTH U B IPOCTPAHCTBE. ITO MOMOXKET ydalumcs 0oJiee TIIyOOKO U 0CO3-
HAaHHO YCBOUTbH M3y4daeMblii MaTepuall, ySICHUTh COJEpPKaHUE U MECTO BEKTOPHOIO
U KOOPJIMHATHOTO METOJIOB B Kypce reOMEeTpUHU

OcHoOBHas 1 €Jb— 0000IUTh U CUCTEMATU3UPOBATh MPEICTABICHUS
yUYaluxcs O ICKapTOBBIX KOOPAMHATAX U BEKTOPaAX, MO3HAKOMUTD C MOJISIPHBIMU U
chepruuecKuMU KOOpAMHATAMH.

N3ydeHne koopauWHAT U BEKTOPOB B MPOCTPAHCTBE, C OAHOW CTOPOHBI, BO
MHOTOM TOBTOPSIET M3Y4YEHHUE COOTBETCTBYIOIIUX TEM IUIAHUMETPHH, a C JAPYrou
CTOPOHBI, TaeT aire0pandecKuii METOJI pelIeHUs CTEPECOMETPUUCCKUX 3a]1ay.

IToBTOpeHnue (8 4.)

Hean: noemopenue u cucmemamuzayus mamepuana 11 kracca.

Ilean: moBTOPUTH 1 OOOOIIUTH 3HAHUS M YMEHUS, YUAIIUXCS Yepe3 perieHue
3a/1a4 10 CJSAYIOIIUM TeMaM: METO]I KOOPAUHAT B MPOCTPAHCTBE; MHOTOT'PAHHUKH;
TeJa BpalleHus; 00bEMbI MHOTOTPAHHUKOB U TEJT BPAIllCHHUS.

TemaTnueckoe njannpoBanue kypca reomerpun 10 kiaacca (70 yacon)

Ne i/t Tema Koi-Bo gacoB
1. BBoaHoe moBTOpeHme 3
2. BBenenune 4
3. I'maga I. TTapanneabHOCTH MPSAMBIX U TUIOCKOCTEH 20
4. I'nagall. [lepnieHAUKYJISIPHOCTD MPSIMBIX U TJIOCKOCTEH 20
d. I'nasa III. MHOrOrpansuku 15
7. | TloBTOpeHue 8
TemaTnueckoe niIaHMpoBaHue Kypca reomerpum 11 kiacca (68 yacon)
Ne i/t Tema Kosn-Bo yacon
1. BBoaHoe moBTopeHue 3
2. I'maa VI. Hununap, koHyc, map 13
3. I'maBa V. O0BEMEI TEI 22
4, I'maBa VI. BekTopsl B IPOCTpaHCTBE 7
d. I'masa VII. MeTon koopauHaT B IPOCTPAHCTBE 15
6. [ToBTOpEHME 8
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