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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHoro kypca «['eomerpusi» 0a30BOro ypoBHsI JjIsi 00Yy4aIOIUXCS
10 —11 xnmaccoB pa3pabortana Ha ocHoBe DenepaibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOIO
CTaHJapTa CpeAHEero ooOiero oOpa3zoBaHUsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEIBSIBISIEMBIX K MAaTEMaTHIECKOMY OOpa30BaHHIO, M TPATUIMI POCCHIICKOTO 00pa30BaHU.
Peammzamust  mporpammbl  oOecriedrBaeT — OBIAJCHHE  KIIOYEBBIMH  KOMIIETCHIIMSIMU,
COCTaBJISIFOIIMMH OCHOBY JJII CAaMOPa3BUTHsS W HEMPEPHIBHOTO OOPa30BaHUA, IIETOCTHOCTH
OOMIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO Pa3BUTHS JTUYHOCTH O0YJArOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reoMeTpud Ha YpOBHE cpeaHero oomiero oOpa3oBaHUs
00yCJIOBJICHA TPAKTUYCCKON 3HAYUMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
oOydYeHHsI TCOMETPUH B HAIIPaBJICHUU JIMYHOCTHOTO Pa3BHUTHS OOydJarommxcs, GopMUpoBaHHS
(GYHKIMOHAIBPHOW MaTeMaTHYEeCKOW TPaMOTHOCTH, M3YYCHUS JPYTHUX YUEOHBIX JUCITUTIIHH.
PazButne y 0Oyd4aromuxcsi TMpPaBWIBHBIX TPEJICTABICHUN O CYIIHOCTH W TIPOUCXOKICHUU
TCOMETPUYCCKUX aOCTPAKIUH, COOTHOIICHUN PEaJbHOTO U UICAIBHOTO, XapaKTepe OTPaKCHUS
MaTEMaTUYCCKOW HAyKOH SBJICHUH M TPOIECCOB PEATBHOI0 MUPA, MECTE TCOMETPUHU B CHCTEME
HAyK W POJUM MAaTEeMaTUYSCKOTO MOCIMPOBAHUS B HAyYHOM IIO3HAHMM M B IPAKTHUKE
CIocOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHMS YYAIIMXCSA, a TaKKe KadyecTB
MBIIIJICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eometpusi saBigeTcss OJHUM M3 0a30BbIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, TaKk Kak 00ECIeurnBaeT BO3MOXKHOCTh M3YYEHHS KaK UCUUILIAH €CTECTBEHHO-
HAy4YHOU HANpPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblIeHHE, (OPMUPYEMOE MPU H3YUYCHHH OOYYAIONIMMUCS TMOHATUHHBIX
OCHOB TE€OMETPHUU M TOCTPOCHUHU IIETIOYKU JIOTHYECKUX YTBEPKICHUHW B XOJAE PEIICHHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIMOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PEUICHUU 3aJlad €CTECTBEHHO-HAYYHOTO ITMKJIA, B YaCTHOCTU W3 Kypca
bu3uKH.

YMeHrne OpHEeHTHpPOBATHCS B TMPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
00JacTsaX AeSATeNbHOCTH uenoBeka. OpueHTalus 4YelloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €r0 COIMAIBHOTO OBbITHS, (opMa OTpaXEHHUS OKPY’KAIOIIET0 MUpa,
YCIIOBUE YCIENTHOTO TIO3HAHWSA © AaKTUBHOTO MpeoOpa3oBaHusl JACHCTBUTEIHHOCTH.
OnepupoBaHrHe TPOCTPAHCTBEHHBIMU O0pa3aMu OOBEIMHSET pa3HbIe BHIBI y4eOHOU U
TPYIOBOM NEATENHHOCTH, SIBISIETCSI OJHUM W3 MPOPECCHOHAIBHO BaXXHBIX KAueCTB, MOATOMY
aKTyalbHa 3amada (GOpMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K
MPAKTUIECKOM NESITETLHOCTH TI0 MHOTHM HAIPABIICHUSIM.

Lenb ocBOeHMs mporpaMMbl yueOHOTro Kypca «I'eoMeTpusi» Ha 0a30BOM YpOBHE 00yUCHHUS
— o0meo0Opa3oBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepe3 oOecreyeHUe
BO3MOXHOCTH MPUOOPETEHUS W WCTOJIH30BAHMS CUCTEMATHUYECKIUX T€OMETPUUECKUX 3HAHUN U



JEUCTBUH, CIEM(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIEITHOTO MPOIOJDKCHHSI 00pa30BaHUs
0 CTICIIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIh30BAHUEM T€OMETPHUH.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE TpeTHA3HAUCHA I OOYyYaronIuXxcs
CpPEeIHEW WIKOJIBI, HE HWCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHHH HAa YPOBHE OCHOBHOTO
oOmrero obpazoBanus. Takum 00pazom, oOydaronuecs Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTHYECKHEe YMEHUS, CBI3aHHBIC CO CICIUPUKON TeOMETPHH U HEOOXOIUMBIE IS
KU3HA B COBpEMEHHOM oOmectBe. Kpome 3TOro, OHM HUMEIOT BO3MOXHOCTh H3YYUTh
reoMeTpuio Oojiee TIyOOKO, €CliM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUICCKUX 3HAHUAX B TPO(DECCHOHATBLHON eI TeITLHOCTH.

JlocTkeHne 1esid OCBOSHHUS IPOrpaMMbl 00€CIIEYNBACTCS PEIIEHUEM COOTBETCTBYIOIINX
3amau. [IpuopuTeTHBIMU 3amadamMu OCBOEHHUs Kypca «l['eomerpum» Ha 0a30BOM YPOBHE B
10—11 xnaccax sIBIAIOTCS:

e (opmMupoBaHHE TpEICTABICHUS O TCOMETPUM KaK 4YacTH MHUPOBOW KYJIBTYpHl H

OCO3HaHHE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

e (QopmMupoBaHHe MpEACTaBICHUS O MHOTOTPAaHHUKAX M TeJax BpAIICHHUS KaK o
BAYXHEHIIIMX MAaTEMaTHYSCKUX MOJICIIAX, IMO3BOJISIONINX OMMCHIBATH U U3ydaTh pa3HbIC
SIBJICHUS OKPY’KaIOIIETO MUPa;

e (opmMupoBaHHE yMEHHUs pPACIO3HABATh HA YEPTEkKaxX, MOJECIAX M B PEATLHOM MHPE
MHOTOTPAaHHUKH M Tejla BPAIllCHHUS,

e OBJAQJCHHC METOJAAMH pEHICHUS 3a7ad Ha IIOCTPOCHUS Ha HM300paKCHHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHre yMEHHS OINEPUPOBATH OCHOBHBIMHM TMOHATHSIMU O MHOTOIPDAaHHUKAaX U
TeJIaxX BpalleHHs] U UX OCHOBHBIMHU CBOWCTBAaMU;

e OBJAJICHHE AJNTOPUTMAMHU DPEIICHHUS OCHOBHBIX THUIOB 3a7a4; (POPMUPOBAHUE YMEHUS
NPOBOAUTH  HECJIOXKHBIE  JOKa3aTeIbHBIE  PACCYXKACHHS B  XOJI€  pEIICHUs
CTEPEOMETPUUECKHUX 33124 U 3a/1a4 C IPAKTHUYECKUM COJIEpKAHUEM;

e pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH  0O0ydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBITILICHNUS,

e (QopmupoBanre (YHKIIMOHATBHONW TPaAaMOTHOCTH, PEIEBAHTHOM T'E€OMETPUU: yMEHHE
pacno3HaBaTh MPOSIBICHUS T€OMETPUIECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX KU3HCHHBIX CUTYallUSX U TMPU HU3YYECHUU JIPYTUX y4EeOHBIX MPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMyIupoBaTh HMX HaA S3BIKE
FEOMETPUU M  CO3/1aBaTh TEOMETPUUYECKHE MOJEIH, TMPUMEHATh OCBOCHHBIN
F€OMETPUYECKUN  ammapaT Uil pPelIeHus MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYyYCHHBIE PE3YIbTATHI.

OTnMuuTeTFHON OCOOCHHOCTBIO MTPOTPAMMBI SBIISIETCS BKJIIOYEHHE B KYpC CTEPEOMETPHH

B Hadajie €ro W3y4eHHUs 3a7ad, pemaeMbIX Ha YPOBHE WHTYUTUBHOTO TIO3HAHUSA, U
ompeieIEHHBIM 00pa30oM OpraHW30BaHHAs paboTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIUICHHS, CTHUMYJIHPYET MPOTEKaHNE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JaTbHEHIIIEMY N3YUEHUIO MIPEAMETA.

[Ipenmoutenne oTmaéTcs HATASIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHUs, TO €cCTh
TEOPETUUYECKUE 3HAHUA WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTHUECKOU
JeSTENhbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX TMPEACTABICHWA Yy YYalUXCAd B Kypce



CTEPEOMETPHUH MPOBOAMUTCS 3a CUET pEUISHUS 3a]1ay Ha CO3/1aHHEe NMPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHbIMM oOpasamu. Co3maHue o0Opasza MPOBOAUTCS C
OMOPOW Ha HATJSAHOCTb, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUYEHHS OT HATJISAHOCTH,
MBICJICHHOT'O U3MEHEHHUS €r0 UCXOIHOI'0 COAEPKAHMUS.

OcHoBHBIE copepkaTtenbHble JMHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpaHHukmn», «IIpsiMble U TUIOCKOCTHU B IIPOCTPAHCTBEY, «Temna BpameHus», «BeKTopsl 1
KOOpAMHATBI B IIPOCTpaHCTBE». DOPMUPOBAHME JIOTUYECKUX YMEHUU pacCIpeleisieTcs He
TOJIBKO TI0 COJIep>KaTeNIbHbIM JIMHUAM, HO M MO rojaM oOy4eHHs Ha YPOBHE CPEJHEro oOIero
oOpa3zoBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOEHUS
paboueil mporpamMMbl, pacHpelelEHHbIM IO TrojaM OOYyYeHHMs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4yTOOBI OBJAJCHUE TE€OMETPUYECKUMH MOHSATHUSMU M HABBIKAMH OCYIIECTBISIOCH
MOCJIEIOBATENILHO M TOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIMCh B OOILIYI0O CHUCTEMY T€OMETPUYECKUX MpeACTaBICHUN
oOy4aromuxcs, paciupss 1 yrayosnss e€, o0pazyst IpOYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyudenue reomeTpun otBoautcsa 2 yaca B Hegento B 10 knacce u 1 yac B Hexenmo B 11
KJlacce, BCETo 3a JiBa rojia ooydenus - 102 yuyeOHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTepeoMeTpur. Touka, nmpsmas, MIOCKOCTb, NPOCTPAaHCTBO. [loHATHE
00 aKCMOMATHYE€CKOM IMOCTPOCHUU CTEPEOMETPUM: AaKCMOMBI CTEPEOMETPHUHM U CIICICTBUS U3
HUX.

B3anmHoe pacnosiokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapalieIbHbIE U
CKpelmmBaromuecs: mnpsmeie. [lapasienbHOCT, NPSIMBIX M TUIOCKOCTEHM B IPOCTPAHCTBE:
napajijiebHbIe TMPAMBbIE B MPOCTPAHCTBE; MAPAIETBHOCTh TPEX MPSAMBIX; MAPAILICIBHOCTH
NpSAMOMl M TUIOCKOCTU. YTJbl C COHANpaBICHHBIMU CTOPOHAMM; Yrojd MEXKIy NPSIMbIMU B
npocTpancTBe.  [lapanienbHOCTh  IMJIOCKOCTEW: NapajulesibHble  IUIOCKOCTH;  CBOWCTBA
napauieNibHbIX TIockocTed. [lpocrelimne mpocTpaHCTBEHHBIE (UTYpPHl HA TIIOCKOCTH:
TeTpadJip, KyO, napajijiesienurne 1; MoCTPOCHUE CEUYEeHUH.

[lepieHAUKYJISIPHOCTh TPAMONM W IUIOCKOCTH: TNEPHEHAUKYJIAPHBIE MpsIMbIE B
MPOCTPAHCTBE, MpPAMBIC MApPAJJICIbHBIE W MEPHEHIUKYJISIPHbIE K TIJIOCKOCTH, NPU3HAK
NEPINECHANKYIIPHOCTH TPSAMOM W IUIOCKOCTH, TeopemMa O TMpsSIMON MNEepHEeHIUKYISIPHON
MJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yroj MEXIY MPSMOM M IJIOCKOCTHIO; JABYTPAHHBIN YOI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. lleprneHaukynsap U HaKJIOHHBIE: pACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHHME OT MPSAMOM /O IUIOCKOCTH, NPOEKIHs (UTypbl Ha TUIOCKOCTb.
[lepnieHAUKYJISPHOCTh TIJIOCKOCTEM: TIPU3HAK MEPHCHAUKYJISPHOCTH JABYX IUIOCKOCTEM.
Teopema o TpEX nepHeHANKYIpax.

MHororpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHHMKA, BBIIYKIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKHU; pa3BEPTKA MHOrorpanHuka. Ilpusma: n-yronapHas mpusMa;
IpaHd U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI MPU3MBbI; OOKOBasi U MOJHAS TTOBEPXHOCTH
npusMsl. [lapaiuienenunen, npsMOYrOJbHBIN Mapajuieenunel u ero cpoucrsa. [lupamuna: n-
yroibHash THpaMHlla, TPAaHH U OCHOBAaHWE NUPAMHIbI; OOKOBas M TIOJHAsI TOBEPXHOCTH
NUpaMUJIbl; TpPaBWIbHAS W YyCEUYEHHAs NUpaMuia. OJIEMEHTbl MPU3Mbl U MHPAMUJBL.
IIpaBuibHBIE MHOTOTPAHHUKU: ITOHATUE ITPABUIIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS IIPU3Ma U
MpaBUJIbHAST NTUpaMU/Ia; NpaBUIIbHAS TPEYroyibHas MUpaMHuAa U MPaBUIbHBIA TETpadap; KyoO.
[IpeacraBineHne 0 MpPaBUIbHBIX MHOTOIPAHHUKAX: OKTa’Ap, AoAeKa’ap u ukoca’ap. CeueHus
MPU3MBI U IUPAMUBI.

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM, IMIJIOCKOCTH.
DneMEeHTbl CHMMETPHUH B MMUpaMUIaX, Mapajulesenuneaax, NpaBuibHbIX MHOTOTPaHHHUKAX.

Berunciienne 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [Lmomans 60KoBOMA
MOBEPXHOCTU M TMOJHOM NOBEPXHOCTH MPSIMOM NPU3MBI, IUIONIAJb OCHOBAHUM, TEOpeEMa O
OOKOBOIl TOBEPXHOCTH NpsIMOM Mpu3Mmbl. [lnomaas GOKOBOM MOBEPXHOCTH U MOBEPXHOCTHU
MpaBUJIBHOW MUPaMUJbI, TeopeMa O Iomaan yceu€éHHoil nupamubl. [loHstue o6 oOBEME.
O0BEM UpaMuibl, TPU3MBI.

[logoOnble Tenma B mpocTpaHcTBe. COOTHOILICHHS] MEXAY IUIOLIAJSIMHU TOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEJL.



11 KUIACC

TeJia BpalueHust

Hunuuapuyeckas MNOBEPXHOCTh, OOpasylollue LHIMHIPUYECKOW MOBEPXHOCTH, OCh
UWIMHAPUYECKON NMOBEpXHOCTH. LIMMHIp: OCHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yrouas
U OCb; IJIOIIA/Ib OOKOBOU U MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 0Opa3yloliue KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKON MoBepXHOCTH. KOHyc: OCHOBaHHME M BeplIMHA, O0pa3yrolias U OCh; IUIOLIAIb
OOKOBOM M TOJHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylollue W BHICOTA; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa m map: ueHtp, paauyc, AUAMETp; IUIOUIAAb MOBEPXHOCTU cdepbl. B3zaumuoe
pacnojiokeHue cepbl ¥ MIOCKOCTH; KacaTellbHas IJI0OCKOCTh K cdepe; TUonaab cQepsol.

N3006paxkeHne Ten BpallleHus Ha MIO0CKOCTH. Pa3BépTka LUIMHIpPA U KOHYCA.

KomOunaruu Ttenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHMK, OIMUCAHHBIM OKOJO
cdepsl; cepa, BIMCaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAILICHHUS.

[Tonsitue 06 o00BEMe. OcHOBHBIE CBOicTBa 00BEMOB Teil. Teopema 00 o0BEME
OpsIMOYTOJILHOTO Mapajuienienumnena u cneactBus u3 He€. O0beéM nmiamHapa, KkoHyca. O0bEM
napa v miomaab chepsl.

[lono6ubie Tenma B mpoctpaHcTBe. COOTHOMIEHUS MEXIY IUIOMIAASIMU TOBEPXHOCTEH,
00BpéMaMH ITOJOOHBIX TEI.

Ceuenuss 1mwmHApa (MapawieIbHO W TNEPHEHAMKYJISIPHO OCH), CEUYEHHUS KOHYyca
(mapasuienbHOE OCHOBAHUIO M MPOXOJISIIEe Yepe3 BEpUINHY), CEUSHHUS 11apa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mockoctTh M B mOpocTpaHcTBe. (CJOKEHHME M BBIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4MCIO. Pa3zlioxkeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBwiio napannenenunena. Pemenue 3amad, CBI3aHHBIX ¢ PUMEHEHUEM MPABUJ JCUCTBUM C
BekTopamu. lIpsmoyronbpHasi cuctema KOOpAWHAT B MpOCTpaHCcTBe. KoopamHaTel BEKTOpA.
[IpocTeiimme 3amaun B KOOpAMHATaX. YTOJN MExIy BekTopamu. CKalasipHOE NPOHU3BEICHUE
BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY MPAMBIMUA U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN
METO/I IPH PELIEHUH T€OMETPUUECKHUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIbTATDI
JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpOTpaMMbl ydeOHOro mnpeamera «MartemaTHKa
XapaKTEePU3YIOTCS:

I'pa:knanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTHIO TPaXJAHCKOW MO3UIUMU OOYyYarolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 OOIIECTBa, MPEACTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJICHUHN, MOpPOLEAYyp T'PakIaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI U TIP.), YMEHUEM B3aUMOJCHCTBOBATH C COIMATBHBIMU HHCTUTYTaMHU B
COOTBETCTBUHM C X (DYHKIIUSAMHU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUMCKOMN TPaKJAHCKOM UJICHTUYHOCTHU, YBAXKEHHUS K MPOIUIOMY
U HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCUHCKMX MAaTEMAaTUKOB U POCCHUUCKON MaTeMaTHYECKOW IIKOJIbI, K MCIOJH30BAHUIO ITHUX
JTOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTUSX, c(hepax SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHUEM JYXOBHBIX IICHHOCTEH POCCHMCKOTO Hapoja; Cc(HOopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEJICHUS, CBA3AHHOTO C MPAKTUYCCKUM IPUMEHEHHEM
TOCTHMKEHUN HAYKH M JIESTEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMYUBOTO OYIYIIETO.

JcTeTHUECKOE BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHHEM K  MHPY, BKJIOYAas  ICTETUKY  MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHWH, pacCyXJACHUN; BOCIPUUMYHBOCTHIO K
MaTEeMaTUYE€CKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCMMUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTeMaTHYeCKUEe 3HAaHUS B HWHTEpecax
3I0POBOTO M Oe3omacHoro obpasa >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHWe, cOATAHCUPOBAHHBIM PEXKHUM 3aHSATHNW M OT/ABIXa, PETyJspHas Gu3udecKas
AKTHUBHOCTB); (PM3UYECKOTO0 COBEPIICHCTBOBAHMS, MIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON
JeSITENLHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJZY, OCO3HAHMEM IIEHHOCTH TPYAOJIO0WS; UHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHAIBHONU JIEITSIIBHOCTH, CBI3aHHBIM C MaTeMAaTUKON U €€ MPUI0KCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccuu W pealru30BBIBAThH
COOCTBEHHBIC >KHU3HEHHBIC TIUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUUYECKOMY
00pa3oBaHUIO U caMOOOPa30BaHUIO Ha MPOTSHKCHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4aCTUIO B PEIICHUHU MPAKTUYECKUX 3374 MaTeMaTUUE€CKOM HapaBJIeHHOCTH.

IKo0J0rHYecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYphl, TMMOHMMAHHEM BIUSIHUS COIMATIBLHO-
SKOHOMHYECKHX MPOILIECCOB HA COCTOSIHHE MPHUPOAHON M COIMAIIBHON Cpelbl, OCO3HAHHEM
rI00AJIbHOTO  XapakTepa dAKOJOTHUYECKMX MpoOJieM; OpHEHTallMe Ha MpUMEHEHHE



MaTeMaTUYECKUX 3HAHUM I PELICHUs 3a/lad B 00JIACTH OKPY’KaIOIIEeH cpeibl, IUIaHUPOBaHUS
ITIOCTYNKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUMN ISl OKPYKAKOLIEN CPELBI.

IleHHOCTH HAYYHOI'O NO3HAHUSA:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTEMaTUYECKOM HAYKH KaK c(hepsl
YEJIOBEUYECKOM IESITENBHOCTH, ITANIOB €€ pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS LIMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MATEMATHKA M MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEIACTBOM IO3HAHHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYKD M HCCIENOBATEIBCKYIO JEATENBHOCTh
WHJVMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie  pe3yibTaThl  OCBOCHHMS  MPOTPpaMMbl  y4eOHOro  mpeaMeTa
«MatemaTuka» XapaKTepU3YIOTCS OBJIAJACHUEM YHHUBEPCAIbHBIMU  HO3HABAMETbHBIMU
OelcmeusiMY,  VHUBEPCATIbHbIMU — KOMMYHUKAMUBHLIMU — OUCMBUSAMY,  YHUBEPCAIbHbIMU
Ppe2yIAMUBHbIMU OeUCEUAMU.

1) Vuueepcanvnvie noznasamenshuile oeticmsus, obecneyusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 obyuarouuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYAHCAIOUWe20 MUpa,
NpUMEHEeHUe JI02UYEeCKUX, UCCTIe008AMENbCKUX Onepayull, ymeHuti pabomams ¢ uHgopmayuetr).

ba3oBbie Jiorn4ecKkue 1ecTBUA:

e BBIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEeMaTHUYECKUX OOBEKTOB,
MOHSITHIM, OTHOLICHUU MEXAY MOHATHUSAMU; (OpMYyITUpOBATH OIpEAeSieHUs MOHSITUH;
YCTaHABJIMBAThH CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS NIl 00001meHUS
U CPaBHEHHSI, KpUTEPUU TPOBOIMMOrO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBIBIATH MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTUBOPEUUs B (haKTax,
JAHHBIX, HAOMIOACHUSX W YTBEPXKICHUAX; MpeiaraTh KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEUN U MPOTHBOPEUHI;

e JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€YKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUN (TIpSIMbIE
U OT TPOTHUBHOTO), BBICTPAMBATh AapPryMEHTAI[MI0, MPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

e BBIOMpATH CHOCOO pemieHus y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOMpaTh HanboJee MOAXOASIIUN ¢ YYETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiCTBUSA:

e HCIOJIb30BaTh  BOMPOCHl  KaK  HCCIEOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS;
dbopMynHUpoBaTh BOIMPOCH, (PUKCUPYIOIINE MPOTUBOpEUHE, MPoOJIeMy, YCTaHABINBATh
MCKOMO€ M JlaHHOe, (OpMUPOBATH THUMOTE3Y, APTYMEHTUPOBATH CBOI MO3UIIMIO,
MHEHHUE;



MPOBOJIUTh CaAMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJIEHUs, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMMU;
CaMOCTOSITeIbHO ~ (popMynupoBaTh OOOOIIEHUS UM  BBIBOJALI IO  pe3yJibTaram
MPOBEAEHHOTO HAOIOJICHUSI, UCCIICIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
PEe3yIbTaTOB, BHIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIOT0KECHUS
0 €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIATH JepUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U
IUTSL PELLICHUS 3a/1a4K;

BbIOMpaTh HH(OpPMALMI0O M3 HCTOYHMKOB pPAa3jIMYHbIX THUIOB, AaHAJIU3UPOBATH,
CUCTEMaTU3UPOBaTh U MHTEPIPETUPOBATH MH(DOPMALUIO PAa3IUYHBIX BUJIOB U (HOpM
IPEACTABICHUS;

CTPYKTYpPHpPOBaTh HMH(POpPMAILIMIO, TMPEACTABIATH €€ B  pPa3IM4HbIX (dopmax,
WLTIOCTPUPOBATH IpadUyEeCcKu;

OLICHMBATh HAA&KHOCTh HMHGPOPMAIIMK IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvle KomMmMyHukamueHvle Oelicmaus, obecneuusaom c@hopmuposaHHoCHb
COYUAILHBIX HABLIKOB 00YUAIOUWUXCSL.
OO01menue:

BOCIPUHUMATh U (OPMYJIHPOBATH CYKIIEHHUS] B COOTBETCTBUU C YCIOBUAMH U LIETSAMHU
OOIIEHUsT; SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
MOJIYYEHHBIN PE3YIIbTaT;

B X0Ji¢ OOCYXKJIEHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOMN TeMBbI, MPOOIEMBI,
perraemMoii  3a7a4yM, BBICKA3blBaTh HJEHW, HAICJICHHBIE Ha TIOUCK PEIICHHUS,
COTOCTAaBJSATh CBOM CYXKICHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB JHAJIOTa,
O0OHapYXUBaTh pa3Inure U CXOJACTBO IMO3HUIUI; B KOPPEKTHOH popme popMynrpoBaTh
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MIPEICTABIATh PE3YyIbTaThl PEIICHUS 3a/1au, SKCIIEPUMEHTA, UCCIICIOBAHNUSA, TPOCKTA;
CaMOCTOSITETILHO BBIOMPATh (OpMAT BHICTYIUICHUS C y4€TOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEN ayTUTOPUHU.

CoTpyaHu4ecTBO:

MOHUMATh W HMCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYATHHOW DPaOOTHI
MpU pElIeHWH YYEeOHBIX 3a7ay; MPUHUMATh LEJIb COBMECTHOM JEeATENbHOCTH,
TUTAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pPabOThI, pacmpefensTh BUABI padoT,
JIOTOBAPHUBATKLCS, OOCYXKIaTh TPOIECC M pPE3ydbTaT padoThl; 0000IIaTh MHEHHS
HECKOJIbKHX JIFOICH;

Y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYyX)aeHUs, 0OMEH MHEHUMN, «MO3TOBbIE
IITYPMbD» U UHBIE); BBITOJIHITH CBOIO YaCTh PaOOTHI U KOOPJAMHUPOBATH CBOU JICUCTBUS
C IpyTUMH 4YJI€HAMU KOMaHJIbl; OIICHUBATh KAU€CTBO CBOETO BKJIAJa B OOLIUN MPOIYKT
0 KPpUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBUSI.



3) VYuusepcanvuvie pecynamuenwvie Oeiicmeus, obecneuusaiom — @dopmupogarue
CMBICI0BbIX YCMAHOB0K U HCUSHEHHBIX HABLIKOS TUYHOCMU.

Camoopranusanus:

e COCTaBJATH IUIAH, aJITOPUTM PEILLIEHUSA 3a/1a4d, BEIOMPATh CIOCOO PELIEHUs ¢ YYETOM
MMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb:

e BIIAJIETh HABBIKAMHM T03HABATEIbHOM peQIEKCUU KaK OCO3HAHUS COBEPILIAEMbIX
JNEHUCTBUH W MBICIHUTEIBHBIX MPOIECCOB, HMX PE3yJIbTAaTOB; BIAJETh CIOCO0aMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolecca U pe3yibTaTa pELIeHUs MaTeMaTHU4EeCKOU
3a7a4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HMKHYTh MPHU PELICHUHU 3aJa4H, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIEHUBATb COOTBETCTBHUE pe3yJbTaTa LEIU U YCJIOBHUSIM, OOBSICHATH MPUUYMUHBI
JOCTXKEHUSI WIM HEIOCTUKEHUS pPe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, INIOCKOCTh.

[IpyMeHsATh aKCHOMBI CTEPEOMETPHUH U CIESACTBUS U3 HUX MPHU PEIICHUH T€OMETPUUIECKUX
3azay.

OnepupoBaTh MOHATUAMH: TAPALIEIBHOCTh M TNEPHEHAMKYISIPHOCTh TMPSIMBIX H
IJIOCKOCTEM.

KnaccudummpoBath B3auMHOE pacroiaoKeHUe MPSIMbIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMH: JABYTPaHHBIM yroyl, TpaHW ABYrpaHHOro yria, pedpo
JIBYTPAHHOTO YyTJia; JIMHEWHBIN YyroJl IBYTPAHHOTO yria; TpaaycHast Mepa IBYTPaHHOTO yria.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHMK, BBINYKJIBIA U HEBBIMYKJIbII MHOTOIPaHHUK,
AJIEMEHTHl MHOTOIrPaHHUKA, IPABUIIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MUpamMuIa; Mpu3Ma, MNPSIMOYTOJIbHbBIN
napajuielienumne, Kyo).

KnaccudummpoBate MHOTOTpaHHUKH, BBIOMpass OCHOBaHWS IS KJiacCU(UKAINH
(BBIMYKJIbIE YW HEBBINYKIbIE MHOTOTPAHHUKH, NPAaBUJIbHBIE MHOTOTPAHHHMKHU; MpPSIMbIE U
HAKJIOHHBIE MTPU3MBI, NapaIJIEICITUIIC IbI).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHUS CEUEHU M, UCTIONb3Ysl METO/I CIEO0B.

Ctpouth ce4eHUs] MHOTOIPAHHUKOB METOJIOM CJIEJOB, BBINOJIHATH (BHIHOCHBIE) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemath 3amauM Ha HAXOXJEHHE TE€OMETPUUYECKHX BEJIWYMH MO0 o0paslaMm WiH
aIropuT™MaM, MNPUMEHSST U3BECTHBIE AHAIMTHYECKHE METOJAbl MPU PEIICHUH CTaHIAPTHBIX



MaTeMaTHYSCKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUNA MEXTY JBYMS TOYKAMHU, OT TOYKHU JI0
MPSIMOM, OT TOYKHU JI0 TIOCKOCTH, MEXKTY CKPEIIUBAIOIITIMUCS TTPSIMBIMH.

Pemate 3amaun Ha HaxXOXKJEHHUE TEOMETPHUYSCKHX BEIMYMH 10 oOpasmaMm HWiu
aNrOpUTMaM, TPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METONbI TPH PEIICHUH CTaHIapTHBIX
MaTeMaTHYCCKUX 3a7ad Ha BBIUMCICHUE YTIIOB MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKIY
MPSMOU | IIOCKOCTBIO, MEX Y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucisats 00bEMBI U TIOMAIN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma, MHUPAMHUJIA) C
npuMeHeHUuEM (OPMYJ; BBIYHCIATH COOTHOIICHUS MEXAY IUIOMAAIMUA IOBEPXHOCTEH,
00BEMaMu MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHSAMH: CHMMETPUS B TIPOCTPAHCTBE; IIEHTP, OCh M IJIOCKOCTH
CUMMETPHH; IICHTP, OCh ¥ TUNIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3BiekaTh, TpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH HH(POPMAITUIO O MPOCTPAHCTBEHHBIX
TCOMETPUICCKUX (PUTYpax, MPEJACTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTs TeoMeTpudeckue GakThl IS PEIICHUS CTEPEOMETPHUYSCKHX — 3aj1ad,
MIPEAIOIaraoIInX HECKOIBKO IIaroB PEUICHUs, SCIM YCIIOBUS NMPUMEHEHHUS 3a/1aHbl B SBHOUN
dbopwme.

[TpyMeHATh MpOCTEHIINE MPOTPAaMMHBIE CPEACTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUN CTEPEOMETPUYCCKUX 3a1ad.

[IpyBOAMTh TpPUMEPHl MAaTEMATHUYCCKHX 3aKOHOMEPHOCTEH B TIPHPOAC M IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONMy4YCHHBIE 3HAHWSA HA TPAKTUKE: aHATU3UPOBATh pEajbHBIE CUTyallUd H
NPUMEHSATh HM3yYeHHBIE TIOHATHS B  TIpOIleCCe IMOWCKAa pEIICHHS MaTeMaTHYEeCKH
chOopMyITUPOBAHHON MPOOIEMBI, MOJEIHPOBATh PEAbHBIC CUTYallud Ha SI3BIKE TE€OMETPHH,
MCCIIEZIOBAaTh TIOCTPOCHHBIE MOJEIN C MCIOJIh30BAHUEM T€OMETPHYECKHUX MOHATHI U TEOpeM,
ammapata  anreOpbl, pemaTh MPaKTHYeCKWe 3a7add, CBS3aHHBIE C  HAXOXKICHHEM
TC€OMETPUICCKUX BEITUYHH.

11 KIIACC

OnepupoBaThb TIOHSITUSIMMU: HAJIUHIpUYECKas MOBEPXHOCTb, oOpa3syroriue
MWIMHAPUYECKON  TOBEPXHOCTH;, UWIMHAP, KOHHWYECKas TMOBEPXHOCTh, oOpasyromue
KOHUYECKOHN OBEPXHOCTH, KOHYC; c(heprudecKas MoBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MHJIXHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TEIl BpaIICHUSI.

KnaccudummpoBats B3aiMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA CErMEHTA;
IapOBOM CIIOM, OCHOBAHHWE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boluncnsate 00BbEMBI U TUIOLIAAMA MOBEPXHOCTEH TeJl BpAILICHHS, TEOMETPUUECKUX TEIl C
MIpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHUK, BIUCAHHBIM B cepy M OMUCAHHBIA OKOJO
ctepsl; chepa, BrcaHHAs B MHOTOIPAHHUK WA TEJIO BpallleHUSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAASMU IMOBEPXHOCTEH M OOBEMAMHU MOJIOOHBIX
Tel.



N300paxkath u3yyaemble (QUIypsl OT PYKM U C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpAILlCHUS.

W3BnekaTh, HUHTEPNPETUPOBATh U PEOOPa30BBIBATh MH()OPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETpUYECKUX PUrypax, MpeaCcTaBICHHYIO Ha YePTeXKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInoyiHATH JEeHCTBUS CIO0KEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXEHUSI BEKTOpa
Ha YKCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHsATh TpaBUIIO MapaJlieenuneaa.

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJIAHWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATBHI BEKTOpA, YTrOJ MEXKAY BEKTOpaMH, CKaJIPHOE
MpOU3BEACHNE BEKTOPOB, KOJUTMHEAPHbBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY BEKTOPaMH,
CKaJIIpHOE MPOU3BEJEHUE, PACKIIAIBIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAHHAT.

[IpumensTe rTeoMerpuueckue GakThl IS pEeHIeHUs CTepeoOMEeTPUYECKHX —3ajiad,
NPENONIaraiX HECKOJIBKO IIAroB pPEeHIeHUs, €CIM YCIOBUS NMPUMEHEHHUs 3a/laHbl B SIBHOU
dbopwme.

PemaTh npocreiiiiine reoMeTpuuecKie 3a/1aur Ha MMPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METoa.

Pemare 3amaum Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOUICHHMM M HaXOXJAEHHE
reOMEeTPUYECKUX BEJIMYMH 0 00pa3liaM WM aJropuTMaM, IPUMEHSsSI U3BECTHBIE METObI IIPU
pEIIEHNH CTaHJAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpuMeHATH mpocTeiine NporpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PEUICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B MPUPOJAE M KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpyuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peajbHbIE CUTyallUd U
IOPUMEHATh HW3Y4YEHHBIE IIOHATUS B  IIPOLlECCE IOWCKA PELIEHUS MaTeMaTH4EeCKU
copMyITUPOBAHHON MPOOIEMBbI, MOJEIUPOBATH PEalIbHbIE CUTYallUH Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh NIOCTPOEHHBIE MOJIENIN C UCIOJIB30BAHUEM F€OMETPUUYECKUX MOHITHI U TEOpEM,
anmapata anreOpbl; pemaTh MPAKTHYECKHE 3a7aud, CBA3aHHbIE C  HAXOXKJICHUEM
r€OMETPUUYECKUX BEJIHUYNH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (L (POBbBIE)
HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl Konrtpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
1 BBenenue B ctepeoMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh MIPSMBIX U TIJIOCKOCTEH
3 [TeprieHANKYISAPHOCTD MPSAMBIX U IUIOCKOCTEMN 12
4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1
5 MHOrorpaHHUKu 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CeueHMs, paCCTOSTHUS U YTJIbl 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LI (POBbBIE)

Ne n/mm HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbl Konrpoabnsie | IlpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoThI

1 Tena Bpaiienus 12
2 OOBEMEI TET 5 1
3 BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIS 3HAHUN 7 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoaunuyectBo yacos DJ1eKTPOHHbBIE
Ne Tema ypoka KouTpoasb | TIpax Mara uHppoBbIe
n/n Bcero HbIE THYECKHe H3YyYCHUA o0pa3oBaTeJibHbIE
padoThbI padoThI pecypchl
OcCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MPsMasi, INIOCKOCTb,
1 npoctpaHcTBo. [IpaBuna n3oOpakeHus Ha pUCyHKax: U300paxeHus 1
MJIOCKOCTEH, MapauIeNIbHBIX MPAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
) [TonsTHS: IepeceKkaronuecs MIOCKOCTH, IepeceKaroluecs npsaMas u 1
IJI0CKOCTh
3 [TonsTHS: epecekaronuecs MIOCKOCTH, IepeceKaroluecs npsaMas u 1
IJI0CKOCTh
4 3HaKOMCTBO ¢ MHOTOIpaHHUKaMH, H300paKeH1e MHOTOTPaHHUKOB Ha |
PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEXKAX
5 HavanpHbie cBeieHus 0 Kyoe U mupamue, X pa3BEPTKU U MOJAEIH. |
CeueHns MHOTOTpaHHUKOB
6 HavanpHbie cBeieHus 0 Kyoe U mupamuie, uX pa3BEPTKU U MOJEIIH. 1
CeueHns MHOTOTpaHHUKOB
7 [TonsiTHe 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPHUH U CIIEJICTBHS U3 HUX
g [TonsiTHe 06 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: |
AKCHOMBI CTEPEOMETPHUU U CJIEJICTBUS U3 HUX
9 [TonsiTHe 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPHUU: |
AKCHOMBI CTEPEOMETPHUU U CJIEJICTBUS U3 HUX
10 [TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: |
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
1 B3aumHoe pacnonoxenue NpsmMbIX B IPOCTPAHCTBE: |
[IEPECEKAIOINECS, TAPAJUIEIbHBIE U CKPEIUBAIOIINECS IPSIMbIE
12 [TapannenbHOCTb NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:! 1




napaJlyiCJIbHBIC MIPSAMBIC B IIPOCTPAHCTBC,; MMapaJICIIbHOCTb TpéX

MPSIMBIX

13 [TapamiensHOCTB IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:! 1
[TapamiensHOCTh TPSIMOM U INIOCKOCTH

14 VYTIuIBl ¢ COHANPABICHHBIMA CTOPOHAMH 1

15 YroJ1 MeX 1y IPAMBIMU B IPOCTPAHCTBE 1

16 YroJ1 MeX Iy IPAMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh MIOCKOCTEN: MapaJUIeIbHbIE INIOCKOCTH 1

18 CBoiicTBa mapaJieIbHBIX TUIOCKOCTEH 1

19 [Ipocreiiume npocTpaHCTBEHHbIE PUTYPBI HA TUIOCKOCTH: TETPadp, |
Ky0, mapasiesenurne

20 [Toctpoenue ceuenuit 1

21 [TocTpoenue ceueHnii 1

2 KonTponbHas paborta o teme "[Ipsimbie U MIOCKOCTH B 1
npoctpaHcTBe. [lapamienbHOCTh MPSAMBIX U TIOCKOCTEH"

o [TepieHAMKYAAPHOCTH MPSIMOM U TIJIOCKOCTHU: MEPICHANKYIISIPHBIE |
MpSMBIE B IPOCTPAHCTBE

24 [Ipsimbie mapanienbHble U NEPHEHIUKYISPHBIE K TNIOCKOCTH 1

25 [Ipsimbie mapaienbHble U NEPHEHIUKYIISIPHBIE K MIOCKOCTH 1

26 [Ipu3Hak neprneHIuKyIIpHOCTH TPSIMOM U INIOCKOCTH 1

27 [Ipu3Hak neprneHIuKyIIpHOCTH TPSIMOM U TNIOCKOCTH 1

28 Teopema o0 psIMOI EPIIEHIUKYIISIPHON IJIOCKOCTH 1

29 Teopema o0 psIMOil EPIIEHIUKYISIPHON IITIOCKOCTH 1

30 Teopema o0 psIMOI EPIIEHIUKYIISIPHON IJIOCKOCTH 1

31 [lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, |
paccTosiHuE OT MPSIMOM JI0 MIIOCKOCTH

3 [lepnenuKynsip ¥ HAKIOHHBIE: PACCTOSHUE OT TOUKH JI0 TUIOCKOCTH, 1
paccTosiHue OT NPSIMOM JI0 IMIIOCKOCTH

3 [lepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, 1

PacCTOAHUC OT HpﬂMOﬁ J0 IIIIOCKOCTHU




[lepnenuKyIsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,

34 paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMON U TUNIOCKOCTHIO

36 JIByrpaHHBIN yroJi, JUHEHHBIN YTOJl ABYTPAaHHOTO YIJIa

37 JIByrpaHHBIN yroJi, JMHEHHBIN YroJl ABYTPaHHOTO YIJIa

18 [lepnieHIUKyIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHAUKYISIPHOCTH
JIBYX TIJIOCKOCTEMN

39 [lepnieHIUKyYIAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH
JIBYX TJIOCKOCTEM

40 [lepnieHIUKyYIAPHOCTD MJIOCKOCTEN: TPU3HAK NEPIEHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM

41 Teopema o TpEX nepneHANKyIIpax

42 Teopema o TpEX nepneHANKYIIpax

43 TeopeMa o TpEX nmepneHANKYISIpax

m KontponbHas padoTa no teMam "[lepneHAUKYIIPHOCTS MPSMBIX U
mwrockocteil" u "YTiabl Mexy NPSAMBIMU U INIOCKOCTAMU"
ITonsATHE MHOTOIPaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOT'PaHHUKA,

45 BBIITYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA

46 IIpu3ma: n-yroyibHas MpU3Ma; TpaHu U OCHOBAHHUS IIPU3MBL; IpsIMast U
HaKJIOHHAas IPU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTh IPU3MBI

47 [Tapannenenunen, NpsMOYroJIbHBIN NapajuICICIUIIE] U €r0 CBOMCTBA
IInpamupa: n-yronpHasi IMpaMuAa, TPaHU U OCHOBAHUE ITUPAMHU/IBL;

48 O0KOBasi M MOJIHAs IOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHas IupaMua
IIpaBubHBIE MHOTOIPAHHUKH: TOHATHE TPaBUIBHOTO

49 MHOTOTPaHHUKA; IPaBWJIbHAS IIPU3Ma U ITpaBWIbHAS TUPAMUIA;
IIpaBUJIbHAS TPEYTOJIbHAS MUPAMUAA U MPAaBUIIbHBIN TeTpasap; KyO

50 [IpencraBienye 0 NpaBUIBHBIX MHOIOIPAHHUKAX: OKTa3p,
JOJIEKAdIP U UKOCASP.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH,




MPSIMOM, IVIOCKOCTH. DJIEMEHTBI CUMMETPUU B TUpaMuUax,
napajuiejenuIesax, IpaBuIbHbIX MHOIOTPaHHUKAX

52 Brruncienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpPa, TMaroHaiu, yriibl 1
[Tnomaas OOKOBOM MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH MPSMON
53 MIPU3MBI, IJIOMIAh OCHOBAHUH, TEOpeMa 0 OOKOBOM TTOBEPXHOCTH 1
IIPSIMOM IPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH IPABUIHHOM
54 MUPaMU/IBI, TEOPEMa O TIJIOMATH OOKOBOM MOBEPXHOCTH YCEUEHHOU 1
T PAMHTBI
55 KonTponsnas pabora o teme "MHororpanHHuku" 1
56 [TonsTre 06 00BEME 1
57 O6BEM upamMu/Ibl 1
58 O6BEM nupamMu/Ibl 1
59 O6BEM nupamMu/Ibl 1
60 O06BEM TUpaMuIBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KontponbHas padota o teme "OO0bEMBI MHOTOI'PAaHHUKOB" 1
65 [ToBTOpeHue, 0600IIeHNe cucTeMaTr3anus 3Hanui. [loctpoenue 1
CeUeHU B MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNE ccTeMaTH3alus 3HaHUN. Berancnenue
66 PACCTOSTHUN: MEXIY JBYMSI TOUKaMHU, OT TOYKHU J0 MIPSMOM, OT TOUKH 1
JI0 MJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMU
67 Hroropas koHTpoJIbHAs paboTa 1
IToBTOpeHue, 00oOIIeHNne cucTeMaTru3alus 3HaHui. Beruncnenue
68 YIJI0B: MEXKy CKPEUIMBAIOIIMMUCS MPSMBIMHU, MEXTY NPSIMOM U 1
MIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEX/Y INIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68




11 KJIACC

KosnuecTBo yacoB DJIEKTPOHHBbIE
Ne n/m Tema ypoxka Kowtpousn INpaxruye | [ara uudposbIe
Bceero CKHe HM3Y4YeHH oOpa3oBaTte/ibHbIE
bIe padoThI paGoThI pecypest
1 Cdepa u map: meHTp, paanyc, JuameTp; TUIONab TOBEPXHOCTH ChEPhI 1
) B3aumHoe pacmonoxenue cepsl U TUIOCKOCTH; KacaTeabHast |
IIJIOCKOCTH K cepe; Tuiomaas chepsl
3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
4 [{unrHapudeckas MoOBEPXHOCTh, 00pa3yoIne UIHHIPHIECKON |
MMOBEPXHOCTH, OCh ITWIMHIPUICCKON TTOBEPXHOCTH
5 Hunmuuap: ocHoBaHMS ¥ OOKOBasi IOBEPXHOCTH, 00pa3yroIIasi U OCh; 1
TJI0MATh OOKOBOW M MOJTHOU MOBEPXHOCTH
N3obpaxenune muinHapa Ha TUIOCKOCTH. Pa3BépTKa nmumuHapa.
6 Ceuenus nuirMHIpa (MIIOCKOCTHIO, TAPAIUICILHON UITH 1
MEPIEHINKYIISIPHON OCH ITUIHH]IPA)
7 Konndeckas moBepXHOCTh, 00Opa3yrolue KOHUIECKOH TOBEPXHOCTH, |
OCh ¥ BEPIIMHA KOHMYECKOW MMOBEPXHOCTH
g Konyc: OvCHOBaHI/Ie 1 BepIIMHA, 00pa3yroIias U 0Ch; IUIONIalb OOKOBOM |
Y TIOJTHOW MTOBEPXHOCTH
9 VYcedu€HHbIN KOHYC: 00pa3yroIIre U BHICOTa; OCHOBaHUS U OOKOBas |
MTOBEPXHOCTH
N3o00paxkenue koHyca Ha ockocTu. Pa3Béprka konyca. CeueHust
10 KoHyca (TIOCKOCTBIO, MapaieIbHOH OCHOBAHUIO, U IJIOCKOCTHIO, 1
MPOXOIAIIEH Yepe3 BEepLINHY)
11 KoMOuHarus ten BpaiieHus: # MHOTOTPaHHUKOB 1
2 MHororpaHHHK, OMTUCaHHBINA 0KOJIO cepsl; chepa, BIHcaHHAs B |
MHOTOTPaHHUK WJIX B TEJIO BpALICHUS
13 [Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI 1
14 O0BEM MIMHIpa, KOHyCca 1
15 O06bEM mapa u maomaas chepsbl 1




[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAISIMHI

16 MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ !

17 KonTtponsHas padora o temam "Tena Bpamenus" u "O0bembl Ten" 1

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHure ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOXEHHEe BEKTOpa Ha YUCIIO 1

21 Pasnoxxenue Bekropa 1o TpéM HEKOMILIaHApHBIM BeKkTOopaM. [IpaBuiio |
napajuiefenuneaa

” Pemenue 3aga4, CB3aHHBIX C MIPUMEHEHHEM ITPABUJI ICHCTBUM C |
BEKTOpaMH

3 [IpsimoyrosbpHas cucteMa KOOpAUHAT B pocTpaHcTBe. KoopanHaTel 1
BekTopa. [Ipocreiimne 3a1a4m B KOOpAUHATAX

24 Yron mexay Bekropamu. CKaJsIpHOE TPOU3BEICHUE BEKTOPOB 1

25 Beruncnenue yrioB Mexay OpsIMbIMHU U INTIOCKOCTSIMHA 1

26 KoopanHaTHO-BEKTOPHBINA METOT PU PEHICHUH T€OMETPUUECKUX 3a]1a4 1

7 KonTtponbHas padota o reme "BeKTOpbl 1 KOOpMHATHI B |
npocrpanctae"

)3 [ToBTOpEeHME, 0000IIeHNEe U cUcTeMaTH3aus 3HaHui. OCHOBHBIE |
¢burypsl, GhakThl, TCOPEMBI Kypca IIIAaHUMETPUU

29 [ToBTOpenue, 06061eHne u cucreMatu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpeHue, 06001IeHNE U cUcTeMaTU3alus 3HaHui. 3agaun |
IJJAHUMETPUU U METO/Ibl UX PEIICHUS

31 [ToBTOpenue, 06001IeHNE U cUcTeMaTU3alus 3HaHui. 3a1aun |
IJJAHUMETPUU U METO/Ibl UX PEIICHUS

3 IToBTOpEHue, 000OIIeHNE U cucTeMaTu3alys 3HaHuil. OCHOBHBIE |
¢burypsl, (hakThl, TEOPEMBI Kypca CTEPEOMETPHH

33 HTorosas KOHTpoJbHas paboTa 1

34 [ToBTOpEeHue, 0000IIeHNnE U CUCTeMAaTH3alMs 3HAaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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