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MyHunmnansHoe OI0KETHOE 00111e00pa30BaTENbHOE YUPEIKICHUE
«Cpennsist obeodpaszoBarenbHast mkona Ne 39y r. bpsincka

AHHOTauMs K padoueii nporpamme
yueOHoro npeamera «I'eomerpus»
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMBbI CpeIHEro 001Iero 00pa3oBaHuA

Pabouas mporpamma ydeOHoro mpeameta «I'eoMeTpus» 00s3aTeIbHON MPEIMETHON
obnactu «Marematuka u nuHpopmatuka» paspadortana B coorBerctBuu ¢ ®PI'OC COO u
peanuzyetcs 2 roja (c 10 mo 11 kiacc).

[Iporpamma pazpaboTaHa yuyuTeseM MaTeMaTUKU B cOOTBETCTBUU ¢ [lonokeHnem
0 pabounx mporpaMMmax M ONpeNesseT OpraHu3aluilo o0pa30BaTEIbHON AEATEIBHOCTH B
IIKOJIE 110 ONPEAEICHHOMY Y4€OHOMY MPEAMETY.

Pabouas mporpamma yuyeOHoro mpeamera sisisiercs yacteio OOIT COO,
ONPEAEISAIONIEH:

— COJIep)KaHUE;
— IUJIAHUPYEMBIE PE3YJIbTaThl (JINUHOCTHBIE, TPEAMETHBIE, METAIIPEAMETHBIC);

— TeMaTHUYEeCKOe IJIAaHUPOBAHHE C YU4eTOM pabodeil mporpaMMbl BOCIIMTAHUS U
BO3MOKHOCTEIO ncnonk3oBanus DOP/LIOP.

[Iporpamma oOcykjaeHAa | TPUHATA PEHICHUEM METOJUYECKOr0 OOBEAUHEHUS U

COTJIacCOBaHa 3aMECTHTEIIEM JIUPEKTOpa, KYPUPYIOIIUM y4eOHO-BOCTIMTATEIBLHYIO PadoTy
MBOY «COII Ne 39» r. bpsancka.



HOACHUTEJBHASA 3AIINCKA

Hacrosimias nporpamMmma o MaTreMaTtuKe MpeaHazHayeHa Jiuis ooyyaromuxces 10-11
KJIACCOB, OCBAMBAIOIIUX CPEAHIOI0 00111e00pa30BaTeIbHYIO TPOrPaMMy OCHOBHOTO
oO1ero oOpazoBaHusl.

['eomeTpus sBisieTcss OJHUM K3 0a30BBIX KypCOB Ha YPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMs, TaK KakK O0O€CIeYMBAaCT BO3MOXHOCTb H3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYEeCKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3ajlady, YMEHHE BBIJIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHMKIIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[leas ocBoeHMsI mporpaMMbl yyeOHOro kypca «l'eomeTpusi» Ha yriayOJ€HHOM
YPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEH, OOydYaloIUXcs NpU
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OoOeclieueHUEe  BO3MOXKHOCTM  NPUOOpPETeHHS U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJayaMu  Kypca T€OMETPUH Ha YINIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:
paclIMpeHue TPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIBTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;
(dbopMHpoBaHUE MPECTABIECHUS O IPOCTPAHCTBEHHBIX (UTypax KaK O BaXKHEUIIUX
MaTEMaTUYECKUX MOJENSX, MO3BOJISIFOIIMX ONMUCHIBATH U M3Y4YaTh Pa3HbIC SIBJICHUS
OKpYXaloIllEro  MHUpa, 3HAHUE [MOHATUMHOTO  ammaparta 1O  pa3fieny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

(dbopMUpOBaHHE YMEHUS BJIAJIETh OCHOBHBIMHM MOHSTHUSAMHU O MPOCTPAHCTBEHHBIX
¢durypax m UX OCHOBHBIMU CBOMICTBaMH, 3HaHHE TeopeM, (GOpPMY]IT U yMEHHUE UX
OPUMEHATb, YMEHHS JOKa3bIBaThb TEOPEMbl U HAXOJUTh HECTAHJIAPTHBIE CIOCOOBI
pelIeHus 3a1ay;

(dbopMUpOBaHKE YMEHHS PACTIO3HABATh HA YEPTEkKaX, MOJCISAX U B pEalbHOM MHUpE
MHOTOTPAHHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;
dbopMHpoBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHUEe yMEHUS BIAJAETh METOJAMU JOKAa3aTelIbCTB M aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHATh, MPOBOJAUTH J0KAa3aTeIbHBIE PACCYKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHKHU B MIPOBEJICHUU
JNEAYKTUBHBIX PacCyKICHUM;



Pa3BUTHE U COBEPILIEHCTBOBAHUE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
OOydJarommMxcsi, IMO3HABATEIHPHOW AaKTUBHOCTH, WCCIIEIOBATEIbCKUX yMEHUH,
KPUTUYHOCTH MBIIUICHHS], HHTEPECA K U3YUEHUIO TEOMETPUN;

dopmupoBanre (YHKIIMOHATBHOW T'PaMOTHOCTH, pPEJIEBAHTHON TE€OMETPHUU:
YMEHUS PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCIIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPHpPETALUA TOJYUYEHHBIX pe3ysbTaToB. (OCHOBHBIMU COJEPKATEIbHBIMU
JuHusMUA yyeObHoro kypca «['eomerpus» B 10 kiacce siBnsitorcs: «lIpsimbie u
IJIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHuKun», «BeKTopsl U KOOpPAMHATHI B
MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU F€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10
KJIacCce, OTHOCHUTCS KO BCEM COJEp>KAaTEeIbHBIM JHHHUSAM Yy4eOHOro Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHUN  pacmpenenserca He  TOJbKO 110
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
IPOrpamMMbl, paclpeleaEHHbIM 10 TogaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHeCs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHUSIMHU U HaBBIKAMU IOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJIIO/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon K U3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co31aTh yciaoBus st AuddepeHmanuu o0y4eHus, TOCTPOSHUS WHINBUYaTbHbBIX
0o0pa3oBaTeIbHbIX MPOrpaMM, OOECIEUUTh YIIyOJEHHOE N3YyUEHUE TEOMETPUH KaK
COCTaBJISIIOIIEH yueOHOro npeaMera «MaremaTukay;

MOATOTOBUTH OOYYarOUIMXCSl K MPOJOJDKEHUIO M3YYEHHUS MATEMAaTHKU C y4ETOM
BbIOOpa Oyayiel npodeccuu, obecreurnBasl TPEEMCTBEHHOCTh MEXIy OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yue6Horo kypca «l'eoMeTpus» OTBOAUTCS:

B 10a xmacce — 102 yaca (3 yaca B Henento), B 11a knacce — 102 yaca (3 yaca B
Hezeno), B 100 kiacce — 68 yacos (2 daca B Henento). B 116 kimacce — 68 yacos

(2 yaca B HenelIO).

COAEPXKXAHUE OBYUYEHUA
10 KUIACC
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, MmpsMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATHYECKOM TMOCTPOCHHHM  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX.
B3anmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE:  MEPECEKAOLINECS,
napajulelibHble W CKpelMBaroluecs npsmble. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: NapajlIeIbHbIC



MpsIMBIE B POCTPAHCTBE, NAPAILIEIbHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MPAMON
u 1uockocTu. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICIbHOTO TNpOEeKTHpoBaHUs. W300paxkeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiyuienpHOCTh NIIOCKOCTEN: NapajuiesIbHbIE
IIJIOCKOCTH, CBONCTBA ITapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie,
MTOCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTh MOPSIMOM W IUUIOCKOCTHU: TEPIECHANKYJISIPHBIE MPSMbIE B
MPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TMEPIEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O NpsSMOU
MEePIEHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

VYrsl B IPOCTPAHCTBE: YroOJl MEXIY NMPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJ,
JMHEWHBIA YTOJ JBYIPAHHOrO yruia. TpEXrpaHHBI W MHOTIOTPAHHBIE YIJIBL.
CBoiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buasl MHOTOIpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroiapHas npusma,
npsiMasi M HaKJIOHHAs MpU3MbI, OOKOBass M TOJHAs IOBEPXHOCTb IPHU3MBIL.
[lapannenenunen, NpAMOYTOJBHBIA — IMMApAJUIEICNUIIE] U €r0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Dilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinbHas nuUpamuaa,
npaBuibHas W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
MPaBWIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS MpU3Ma U
NpaBWIbHAS IHMPAMHA, TNPABUIbHASA TPEYroOJibHAs IHpPaMHIAa W TPAaBUJIbHBIN
TeTpa’dap, KyO. llpencraBieHune o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JTOAECKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOIPAHHHMKOB: pE€Opa, AuaroHaiu, yrisl. llnomansb
OOKOBOW TMOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSMOM TPHU3MBI, IUIONIAIb
OCHOBaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MpsSMON mpu3mbl. [lnomanmb
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUpaMUABI, TeOopema O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJIEMEHTbl  CUMMETPUM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOI'PAaHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHsS IPaBUIBHOU
MAPAMHUIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE W IPOTUBOIIOJIOKHO HAIPaBJICHHBIE
BEKTOpBI. PaBeHCTBO BEKTOPOB. [[eHCTBUS ¢ BEKTOpaMHU: CJIOKEHUE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHCIIO.
CBoiicTBa cloxeHUs BEKTOpOB. (CBONCTBA YMHOKEHHSI BEKTOpa Ha YHCIIO.



[lonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O paslnoKEHHMM BEKTOpa IO  TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasg  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BekTopamu. CKalspHOE NpPOU3BEICHUE
BEKTOPOB.

COJEPKXAHUE OBYUYEHUA
11 KJIACC

Tesia BpalmeHnus

[loHsiTUS:  IWIMHIpPUYECKAs  MOBEPXHOCTb,  KOHHUYECKas  MOBEPXHOCTH,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpalieHus:
UUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. B3aumHoe pacnonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxkenue Tten
BpallleHUs1 Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummetpusi cepsl u
mapa. OO0BEM. OcHOBHBIE cBoiicTBa 00BEMOB Tein. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapajulenienunena u cieactBus u3 He€. OObEM mnpsMoil U
HAKJIOHHOM MpPU3MBI, WIMHIPA, MUPaMHUAbl U KoHyca. O0BEM mapa u mapoBOTo
cermMenTa. KomOuHanuu e BpaieHus: 1 MHOTOTpaHHHUKOB. [Ipu3ma, BnrcanHas B
HWIMHAP, OINHCAaHHAas OKojo muiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJO
BpanieHus. [linomans MOBEpXHOCTH UMIUHApPA, KOHYcCa, IJIomanas chepbl U eé
yacteil. [logobme B mnpocrtpancTBe. OTHOlIeHHME O00BEMOB, IUIOMIAJEH
nmoBepxHOCTeH Tom00HBIX ¢uryp. IlpeoOpasoBanue mog00Ms, TOMOTETHSI.
Pemenue 3agad Ha MJIOCKOCTH C MCIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.
[TocTpoeHne ceueHWt MHOTOTPAHHUKOB WM TEJ BpPAIICHUS: CEUCHUS IMIMHApA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHUIO U TPOXO/ISIINE Yepe3 BEPIINHY), CEUSCHUS 11apa, METOABI MTOCTPOCHHS
CEUEHHUH: METOJ CIIEZIOB, METOJ BHYTPEHHETrO MPOCKTHPOBAHUS, METO]] MEepeHoca
CEKYIIIEH TITIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Onepainuu Haja BEKTOpamHu. BekTopHOE yMHOMXEHUE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUdA. [IpsMoyroibHas cucTeMa
KoopAuHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasnoikeHune BeKTOpa MO
6a3ucy. KoopanHaTHO-BEKTOPHBII METOI TIPH PEIICHUN T€OMETPUYECKUX 3a1a4.

JIBUKeHHsI B IPOCTPAHCTBE

JBmxenus: npoctpanctBa. OtoOpaxenus. JBrkeHus u paBeHCTBO duryp. OOmue
CBOMCTBA ABWXKCHUH. BUIbl IBUKEHUN: NapajuleiIbHbIA IEPEHOC, LECHTpajbHas
CUMMETpUS, 3epKajbHasi CUMMETpPHS, IIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus
noaoOust. I[lpsimas u cepa Ditnepa



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULIMMU OO0YYaloIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl U JIPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKONW HACHTUYHOCTH, YBAXKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKHh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIHOYAas OJCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHSTh MaTEeMaTUUECKHWE 3HAHUS B HHTEpecax
3I0pPOBOTO M O€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pPOBOE TMHUTAaHWE, COATAHCUPOBAHHBIN PEKHMM 3aHATHH U OTABIXA,
peryisipHas (¢u3nUecKkass aKTHUBHOCTH), (DU3NYECKOE COBEPILIEHCTBOBAHUE TIPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOTIO0MS, HHTEPEC K Pa3TMUHBIM
chepam mpodeccHoHaTBHON NESITETbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON M e
MPWIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBIM BHIOOP Oyayied mpodeccuu u
pea30BhIBaTh COOCTBEHHBIC >KU3HEHHBIE TIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHHUIO M CaMOOOpa30BaHMIO Ha MPOTSHKEHUM BCEH
JKW3HU, TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEHICHHWU MPAKTUYECKUX 3aaad
MaTeMaTU4YECKOU HAMpaBJICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUAJIBHO-
HSKOHOMHMYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOAHOM M COLMAIBHON Cpejbl,



OCO3HaHHUE TIJI00ATBLHOTO XapakTepa 3KOJIOTHYECKHX MpOoOJieM, OpHUEHTAlus Ha
MPUMEHEHWE MaTeMaTHYEeCKUX 3HAHWM JUIsl pEmieHWs 3amad B 00JiacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTUKHU, TOHUMAaHUE MAaTEMAaTUUYECKON HAyKH
KaK C(ephIlueIOBEUECKON JESITEILHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYUMOCTH JIJIs
pa3BUTHS TUBWIM3ALMM, OBJAJCHUE SI3BIKOM MaTeMaTUKHM M MaTeMaTH4YeCKOM
KyJbTYpOM Kak CpEeJACTBOM IIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBIISATH
MIPOCKTHYIO M UCCIIEA0BATEIBCKYIO ICATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jiornyeckue eiicTBUA:

BBISIBJIAITH M XapaKT€pU30BAaTh CYIIECTBEHHbIE IMPU3HAKKM MAaTEMAaTUYECKHX
OOBEKTOB, TIOHATHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENICHHs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKAIUY,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHSI, KPUTEPUHU ITPOBOJMMOIO aHAJIN3a;
BOCIPUHUMATh, (POPMYJINPOBaTh U MPeoOpPa30BbIBaTh CYXKACHUS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHbIC;

BBIIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEYHS B
dakTax, NaHHBIX, HAONIOACHUSX U YTBEPXKICHUSX, MpeiaraTh KpPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUMNIL;

JenaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTh CAMOCTOSITEIBHO J0KAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUMI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIAEHHUS U BBIBOJIbI;

BBIOMPATh CHOCOO pelleHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HaubOoiee MNOAXOASIIHMA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh  BOIIPOCHI KaK HCCIENOBATEIIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpodsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJUTH CAMOCTOATENBHO CIUIAHHUPOBAHHBIN 3KCIEPUMEHT, HMCCIIEIOBAaHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObeKTa, SIBJICHMsS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, SIBJICHUSIMH, TIPOLECCAMU;
CaMOCTOSITeNIbHO  (hopMynHpoBaTh 000OIIEHHUST W BBIBOJALI MO pe3yJibTaTam
MPOBENEHHOTO  HAOJIONECHMS, UCCIIEIOBAaHUS, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIllecca, a TakKKe BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanmeii:



BBISIBJIATH JeUIMTH HH(GOPMAIUH, TAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOIIPOC
U JJIA PELICHUS 3aa4H;

BbIOMpaTh HMH(OPMALIMIO W3 HCTOYHUKOB PA3INYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(YOPMAIMIO DPA3NUYHBIX BUIOB H
dbop™m mpeacTaBICHUS;

CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBISATH €€ B pas3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHMBATh HAJEXKHOCTh MH(MOPMAIMU O CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKJACHUS B COOTBETCTBHM C YCIOBUSIMH U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aaud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXJEHHSA 3a/aBaTh BOINPOCHI MO CYHIECTBY OOCYXIAEMON TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIICJICHHbIE Ha TOHMCK
pEIICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3YyJbTaThl PEIICHUs 3aJadd, SKCIEPUMEHTA, WCCIIEIO0BaHUsA,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM pEUIeHMs 3aJladd, BbIOMpaTh CIOCOO pEIIeHUs C
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.
CaMOKOHTPOJIb, YDMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJI€Th HABbIKAMHU IO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX IMPOIECCOB, MX PE3yJbTaTOB, BIAAETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJIS MPOLECCA U PE3YNIbTAaTa PEIICHU MAaTEMaTHYECKOM
3a/1aui;

NPEABUAECTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTh IPH PEIICHHH 3a]a4M,
BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHbIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJIbTaTa LEIN U YCIOBUSM, OOBACHATH MPUUYHUHBI
JOCTHKEHUS WJIM HEAOCTUIKEHUSI Pe3yNIbTaToOB ACSITENbHOCTH, HAaXOAUTh OLINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMmecTHast 1eATEJIbHOCTD:

NOHUMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaJTbHON
paboTbl TpU pEeHIeHHH Y4YeOHbIX 3a7ad, MNPUHUMATh 1€b COBMECTHOMU
NEeSATEIbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisirh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbD» M HWHBIE), BBINOJHATH CBOK 4YacTb pabOTBl H



KOOPAMHUPOBATh CBOU JECHCTBUS C JPYTMMHM YJE€HAaMH KOMAaH[bI, OLIEHUBAThb
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMU B3aNMOJCHUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0yyaronuiicss HAyquTCs:
- CBOOOJIHO ONEpPHUPOBATh OCHOBHBIMU IMOHSATHSIMH CTEPEOMETPHUM INPU PELICHUU
3aJ1a4y ¥ POBEJCHUN MAaTEMaTUYECKUX PACCYKICHU;

- IPUMEHATb AKCUOMBI CTEPEOMETPHM M CIEACTBHS W3 HHUX NPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

- KJIaccu(uuUpoBaTh B3aUMHOE pACIOJOKEHHUE TPSIMBIX B TMPOCTPAHCTBE,
IJIOCKOCTEN B POCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

- CBOOOJIHO ONEPUPOBATH MOHSITHSAMH, CBSI3AHHBIMUA C YIJaMU B MPOCTPAHCTBE:
MEKy IPSIMBIMHU B IIPOCTPAHCTBE, MEXKIY MPSMOU U INTOCKOCTHIO;

- CBO6OI[HO OIICPHUPOBATH IIOHATUAMHU, CBA3AHHBIMU C MHOT'OI'PAHHHUKAMM,;

- CBOOOJIHO pacIio3HaBaTh OCHOBHBIE BHJIbI MHOIOTPAHHUKOB (MpHU3Ma, MUPAMUIA,
IPSIMOYTOJIBHBIN Mapaenenumnes, Kyo);

- KJ'IaCCI/I(l)I/II_[I/IpOBaTB MHOI'OI'paHHUKH, BBI6I/Ipa}I OCHOBaHU:A IJIAd KJIaCCI/I(i)I/IKa]_II/II/I;

- CBOOOJTHO OMEPUPOBATH MOHATHUSMH, CBA3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB
IJIOCKOCTBIO;

- BBINOJHATH MapaAJUICIbHOE, LEHTPAIBHOE W OPTOrOHAIBHOE MPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakKeHUs (GUTYp Ha MIIOCKOCTH;

- CTPOUTH CEUEHHUS MHOTOTPAHHUKOB pPA3JIMYHBIMU METOJAMH, BBIOJIHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y;

- BBIYUCIATH IUIOUIAJM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TpU3Ma, MUPAMHIA),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

- CBOOOJIHO OIEPUPOBATH MOHITUSIMU: CUMMETPUSI B MPOCTPAHCTBE, IIEHTP, OCh U
MJI0CKOCTh CHMMETPUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;

- CBOOOJHO OINEPUPOBATH TOHSITHUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

- BBIIIOJIHATD ,Z[efICTBHSI HaJl BCKTOpaMM,

- p€aThb 3aga4r Ha JOKAa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUN U HaxXO0XJICHUC
reOMCTPUYCCKNUX BCJIIMYWH, IPHUMCHAA HM3BCCTHBIC MCETOAbLI IIPpH PCIICHUU
MAaTCMAaTUYICCKUX 3a1a4 IMOBBINICHHOT'O U BLICOKOTO YPOBHSA CIIOKHOCTH,

- [PUMEHATHh  NPOCTEMIIME  MPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4;

- U3BJIEKaTh, NpPeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJACTAaBICHHYIO Ha YepTexax U
pUCYHKaX;

- NPUMEHATH TOJYYEHHBIE 3HAHMS HA MPAKTUKE: CPAaBHUBATh W AHAJIU3UPOBATH
pealbHbIE CUTyalllHd, IPUMEHSITh HW3YUYEHHBIE IIOHATHS B IIPOLIECCE TOMCKA



pelieHusi MaTeMaTU4eckd CcHOpMYyTUpPOBAHHOM MpPOOJIEMbI, MOJEITUPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPHUU, UCCIEN0BATh IOCTPOEHHBIE MOJIEIHN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aireOppl, pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEIINYUH;

- UMETb MPEJICTABICHUS 00 OCHOBHBIX ATaNax pa3BUTHUSI T€OMETPUU KaK COCTaBHOMN
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 A knace
Ne HanmmeHoBaHue pa3nesnoB u TeM nporpammsl  KosimyecTBo yacos KonTtposabHbie
nn padoThI
1 [ToBTOpenue kypca reomerpuu 9 kiiacca 5 1
2  BBsencHwue B cTepeOMETPHIO 18 1
3 B3anMHoe pacnosoxeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
4 TlapamnenbHOCTh MPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPaHCTBE
5 IlepneHAUKyJIIPHOCTD NPSMBIX U INIOCKOCTEH B 20
IIPOCTPaHCTBE
6  Yrusl u paccTOSHUS 16 1
7 MHororpaHHHKH 7 1
8  Bekrtopsl B mpocTpaHCTBE 10
9 [ToBTOpeHME, 0000IICHIE U CUCTEMATHU3AIINS 12 2
3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O 102 7
IMPOI'PAMME
TEMATHYECKOE IINTAHUPOBAHUE
10 b kaacc
Ne HanmenoBaHnue pa3nesnoB u TeM nporpammsl  KosmmyecTBo 4acos KonTposabubie
nn padoThI
1 Hexotopsie cBeieHrs U3 MiIaHUMETPUN 12 1
2 BBenenue. AKCHOMBI CTEPEOMETPUHN U UX 3
CJIEZICTBUS
3 [TapanienbHOCTh OPSIMBIX U TIOCKOCTEHN 16 2
4 IlepneHAUKyIIPHOCTD NPSAMBIX U IUIOCKOCTEN 17 1
5 MHororpaHHUK1 14 1
6 [ToBTOpEeHHE, 0000IICHIE U CUCTEMAaTH3AITUS 6
3HaHUI
OBLIEE KOJIMYECTBO YACOB I1O 68 5

[TPOI'PAMME



TEMATHYECKOE IINTAHUPOBAHHUE

11 A kiace

Ne  HammenoBaHmue pa3ienoB u TeM nporpammbl  KosinvecTBo yacon Kounrtposabubie

nn padoThl

1 AnanuTtHueckas reoMeTpus 15 1

2  TloBropeHue, 00OOIICHUE U CUCTEMATH3AIIHS 15 1
3HaHUI

3 O0BEM MHOTOTpaHHHKA 17 1

4 Tena BpameHus 24 1

5  IInomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX 9 1
Ten

6  JIBwxkeHus ) 1

7 IloBropenue, 0000IIEHNE U CUCTEMATU3AIIHS 17 2
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8
I[MTPOTPAMME

TEMATUYECKOE INTAHUPOBAHUE
11 b kaacc

Ne  HaumenoBaHme pa3iaesoB u TeM nporpammbl  KosanvecTBo yacoB KonTtpoasubie

nn padoThI

1 Meroa KOOpAuHAT B IPOCTPAHCTBE 15 1

2 Iwiuuap, KOHYC U 11ap 16

3 OO6BEMBI TEN 20 1

4  TloBropenue 3a kypc 10-11 kiaccos 17 1
OBUIEE KOJIMYECTBO YACOB 110 68 4
I[MTPOTPAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
I'eomerpuss YMK JI. C. AtanacsH, B. @. byry3os, C. b. Kagomuesa 10-11 kimaccer
Mockaa: [Ipocsemienne,2022 r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

I'eomerpus YMK JI. C. Atanacsin, B. @. byry3os, C. b. Kagomuesa 10-11 knaccsl
Mockaa: [Ipocsemenne,2022 r.

Artanacsan JI.C. WM3yuenue reomerpun B 10-11 krnaccax: Meroaudeckue
pexomeHaanuu K yueOuuky. — M., [Ipocsemenue, 2020 r.
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