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MNOACHUTEJBHASA 3AIIMCKA

PabGouass mnporpamma yuebHoro kypca «l'eomerpusi» 0a30BOro ypoBHS IS
obyuaroruxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO rOCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpeaHero oomero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEIBSABISAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN
poccuiickoro oopa3zoBanus. Peanuzaius mporpaMmmbl 00€CTIeUnBaET OBIAICHUE KIIIOUEBBIMU
KOMIIETCHLIUSIMHM, COCTAaBISIIOIIMMHM  OCHOBY [UJII CaMOpAa3BUTUSL U HEMPEPHIBHOTO
o0Opa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO U MIO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00yYarOIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTro Kypca r€OMETpUM Ha YPOBHE CPEIHEro OO0IIero o0pa3oBaHUs
00yCIIOBJIEHA NMPAKTUYECKOW 3HAUMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB
o0Oy4eHUs] TeOMETPHUM B  HANpaBJICHUW JIMYHOCTHOIO PAa3BUTHS  OOyYarolUXcH,
dbopMHpoBaHUg (PYHKIMOHAIBHOW MAaTeMaTHYE€CKOM TPaMOTHOCTH, W3YUYEHUS JIPYTUX
y4€OHBIX IUCUUIUIMH. Pa3BuTHe y 00y4arommxcsi NpaBUIbHBIX IPEICTABICHUN O CYIIIHOCTH
U MIPOUCXOXKACHUN T€OMETPUUECKUX a0CTPaKIINi, COOTHOIIEHUH PEalbHOIO U MI€aJIbHOTO,
XapakTepe OTPAKEHUS MATEMATUYECKOM HAyKOW SIBJICHHM U MPOLECCOB PEATBHOIO MHPA,
MECTE FeOMETPUH B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM W B TMPAKTHKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yydalmxcs, a TakKe KaueCTB MBIIIICHHs, HEOOXOJUMBIX JUIsl aJanTallid B COBPEMEHHOM
oO1uiecTae.

['eometpust sBisieTcs: OIHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHMsl, TaK KaKk 00€CIeUYnBAET BO3MOKHOCTh U3yUYE€HHSI KaK JUCIUIUIMH €CTECTBEHHO-
HAay4YHOW HAIPaBJIECHHOCTHU, TAaK U TYMaHUTAPHOM.

Jlornueckoe MblluIeHUE, GOpMUPYEMOE MPH U3YYEHUH O0YUYaIOLUUMUCS MOHATHIHBIX
OCHOB T'€OMETPHUH U TMOCTPOCHHM LEMOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJE pELICHUsS
r€OMETPUYECKUX 3aJlay, YMEHHE BBIIBUIATh M ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEILICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH M3 Kypca
buzuKm.

YMeHHE OpPUEHTUPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pPOJb BO BCEX
00J1acTAX NeATeIbHOCTH YesioBeka. OpueHTaus YeJoBeKka BO BPEMEHU U MTPOCTPAHCTBE —
HEO0OXOJIMMOE YCJIOBUE €r0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHUST OKPYKAIOIIETO MHUPA,
YCJIOBHE YCIEIIHOTO TIO3HAHMS W AaKTUBHOTIO MpeoOpa3oBaHUs JEHCTBUTEIHLHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU oOOpa3aMu OOBEIWHSET pa3Hbie BHIBI YUCOHOW U
TPYZOBOM NEATEIBHOCTH, SABJIACTCSA OJHUM U3 MPOPECCHOHANBHO BaKHBIX KaYECTB, TO3TOMY
aKTyaibHa 3a7ada (GOpPMHPOBAHUS Y OOYYAIOLIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKOH AESITEIIbHOCTH N0 MHOTUM HaIpaBJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
o0ydeHus: — 001Ie00pa3oBaTEIbHOEC W OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIOMIMXCS Yepe3
o0OecrieyeHre BO3MOXHOCTH MPHOOPETEHUS W  HUCIOJIb30BAHUSA  CHUCTEMAaTHYECKHX
r€OMETPUYECKUX 3HAHUHU U IEUCTBUM, ClIEU(UIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIIIHOTO
NPOJOJDKEHUs O00pa3oBaHUS IO CHEIUANTBHOCTAM, HE CBSI3aHHBIM C MPUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPHUH.

[IporpamMmMa mo reomeTpuu Ha 0a30BOM YPOBHE IpeIHa3HAaueHa AJsl 00ydarolIuXcs
CpPEIHEU IIKOJIBI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYIHCHUNA HA YPOBHE OCHOBHOTO
oOurero oOpazoBanus. Takum 006pazom, oOyuaroniuecs: Ha 6a30BOM YPOBHE JOKHBI OCBOUTH
o01Ie MaTeMaTUYECKUE YMEHUS, CBA3aHHBIE CO CHEIU(UKON TeOMETPUU U HEOOXO0IUMbIE
JUIS )KU3HH B COBPEMEHHOM obmiectBe. Kpome 3T0r0, OHHM MMEIOT BO3MOKHOCTh M3YYHTh
reoMeTputo 0OoJjiee TIyOOKO, €ClId B JaJIbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAILHOM JACSTEIBHOCTH.

JlocTikeHre  LeM  OCBOCHMSI  MPOTpaMMbl  OOECIIEUMBAETCS  pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHhIMU 3a7auaMu OCBOeHHUs Kypca «I'eomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YaCTH MHUPOBOWM KYJIbTYpHI M

OCO3HaHHE €€ B3aMMOCBS3HU C OKPYXKAIOIUM MUPOM;

e (opmMupoBaHue mpeACTaBICHUS O MHOTOTPAHHMKAX M TeJaxX BpalleHUs Kak o
BOKHEUIITUX MATEMaTHYCCKUX MOJIEIISAX, TO3BOJISIONINX OIHUCHIBATH W HM3y4YaTh
pa3HbIC SABIEHUS OKPY>KAIOIIETO MUPA,

o (dopMHpoBaHHE YMEHHS PACIO3HABATH HAa YepTEkKax, MOACIAX U B PEATLHOM MHUPE
MHOTOTPAHHHUKH U TeJla BpallleHUs;

e OBJAJCHUE METOJAaMM pEIICHUS 3aJad Ha T[OCTPOCHUS Ha H300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHUS ONIEPUPOBATH OCHOBHBIMH ITOHSATHUSIMH O MHOTOTpaHHHUKAX U
TeJaxX BPAIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE AJITOPUTMAMU PEIICHUS OCHOBHBIX TUIIOB 3371a4; (HOPMUPOBAHKUE YMEHUS
MPOBOJIUTh HECIOXKHBIC JIOKA3aTEIbHBIE PACCYKICHHUSI B XOJ€ PEIICHUS
CTEpEOMETPUIECKHX 3a]a4 1 33]]a4 C IPAKTHUECKUM COJICPIKAHUEM;

e pa3BUTHUE WHTEIJICKTyaJlbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 0OydJaromuxcs,
MO3HABATEIILHON  aKTUBHOCTH, HCCIIEIOBATEIbCKAX YMEHHM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue GyHKIMOHATBLHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU: YMEHUE
pacno3HaBaThb ~ NPOSBICHHUS ~ TE€OMETPUYECKUX  TMOHSATUM,  OOBEKTOB U
3aKOHOMEPHOCTE B PEaIbHbIX >KM3HEHHBIX CUTYyalUsX W MPU U3YyUYEHUU JPYTUX
y4eOHBIX  TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopMyIHpoBaTh UX Ha SI3bIKE TEOMETPUHM U CO3/1aBaTh '€OMETPUUYECKHUE MOJIEINH,
NPUMEHSATH OCBOEHHBIM T€OMETPUYECKMH ammapaTr JUisl pelIeHUs MPaKTHUKO-



OPUEHTHUPOBAHHBIX 3aJlay, MHTEPIPETUPOBATH U OLEHUBATH I[OJTYYEHHBIE
pe3yIbTaThlI.

OTIMYUTENHFHON OCOOEHHOCTBIO MPOTPAMMBbl  SIBJIISIETCSl  BKJIIOYEHHE B KypC
CTEPEOMETPUU B Hayaje €ro M3y4yeHHs 3ajJad, peIIaeMblX HAa YPOBHE HWHTYUTHUBHOTO
MO3HAHUS, U ONPEIENEHHBIM 00pa3oM OpraHu3oBaHHass paboTa HaJ HUMH, 4YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
pPOTEKaHNUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIEMY U3YUEHUIO MPEAMETA.

[Ipeamourenue OTHAETCS HATJISAIHO-KOHCTPYKTHBHOMY METONIy OOYyYEHHS, TO €CTh
TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-NPAKTUYECKON
NeAaTellbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUNW Yy Y4alllUXCS B Kypce
CTEPEOMETPUU MPOBOAUTCSA 3a CUET PEIICHUS 3a/lad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB M 3a7a4 Ha OMNEPUPOBAHME IMPOCTPAHCTBEHHBIMH oOpazamu. CosnaHue oOpasa
MIPOBOJIUTCS C OMOPOM HA HATJISITHOCTh, a ONIEPUPOBAHKE 00Pa30M — B YCIIOBUSX OTBJICUCHUS
OT HarJISIHOCTU, MBICIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPKAHUS.

OcHoBHbBIE conepxarenbHble JIMHUM Kypca «l'eomerpum» B 10-11 xknaccax:
«MHororpanHuKn, «IIpsiMbie 1 TNIOCKOCTH B IPOCTPAHCTBEY, « Terna BparieHus», « Bekropbl
U KOOPAMHATHI B MPOCTpaHcTBe». DopMupoBaHue JOTHYECKUX YMEHUHN pacrpeiensaeTcs He
TOJIBKO MO COJIEPKATEIbHBIM JIMHUSIM, HO U 110 ToJiaM 00y4YeHUsl Ha YPOBHE CPETHETO 00IIETO
00pa3oBaHUs.

Conepsxkanre o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueil mporpamMMmbl, pactpeneNéHHbIM 10 rojaM OO0ydYeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3om, 4TOObI OBJIaJICHUE FEOMETPUUECKUMU TTOHATUSIMU U HABBIKAMH OCYILECTBISLIOCH
NOCJIEIOBATENBHO U MOCTYIMATENbHO, C COONIOACHUEM MTPUHIUIIA PEEMCTBEHHOCTH, YTOObI
HOBbIE 3HAHUS BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUUYECKUX TMPEJCTaBICHUIM
00yJaronmxcsi, paciupsisi ¥ yriryossisi €€, 00pas3ys MpoYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reometpun oTBOAUTCS 2 yaca B Heaento B 10 kimacce u 1 yac B Henemnto B
11 kiacce, Bcero 3a gBa rojaa o0ydenus - 102 yueOHbIX Haca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KJTACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

IIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS IMPOTPaMMbl y4EOHOTO TMpeaMeTa
«MareMaTruka» XapakTepU3yrOTC:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBCHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJECHUCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ITHUX JOCTH)KCHUH B JIPYTHX HayKaX, TEXHOJOTHIX, cdepax

SKOHOMHKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;

c(OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, ASTUYECKOrO  MOBEACHUS,
CBSI3aHHOT'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCcKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKIEHUI; BOCHIPUUMYHUBOCTHIO
K MaT€MaTUYECKUM acCIIeKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTHYECKHE 3HaHUS B
MHTEpecax 3J0pOBOTo U O6e30macHoro oOpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas pu3ndeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHMS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMECHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 3a]1a4 B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
IIOCIICICTBUU [T OKPY’KAIOILEH CpEbI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYyJIbTypOM KakK CpEICTBOM MO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISTh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpeNeNeHNs] TOHATHUW; YCTAaHABIMBATh CYIICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
yTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh Ccroco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBONUTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEKTa, SIBJIEHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKKEe BBIIBUTATH
MIPEINOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH Je()ULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIIPOC U IS PEILLCHHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUPOBaTh WHPOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH TpapuuecKi;

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



2)

YHueepcaﬂbele KOMMyHUKamuerbovle dedcmewz, obecneuusaiom

CchOpMUPOBAHHOCMB COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pELEHUs]; CONOCTABIATH CBOM CYXKICHUA C CYyXACHUAMMU JPyrux
YYACTHUKOB JHanora, OOHapy>KMBaTh pa3lIduyuMe U CXOJICTBO IMO3ULIHNA; B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTsBo:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU penieHuH Y4YeOHBIX 3a/lay; MPUHUMATH I1€Jh COBMECTHOMN
NEeSATEeTbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboThI,
pacnpenensaTh BHIbI paboOT, JOrOBapuBATHCS, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHS.

3) Vhusepcanvuvie pecynsamugnwie Oeticmausi, obecneuusarom Gopmuposatue
CMBICII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3ybTaTa
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

e MPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPU PEUICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIAPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTOJ, TPaHU JABYTPAHHOTO YIIIa,
peOpo IBYTrpaHHOTO yTIJia; JMHEWHBIM Yroj JABYTPAaHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIbHBIN TapaJijiesienumne, Kyo).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBIMYKJIble W HEBBIMYKJIbIE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CJICIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBepXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYHCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMH, OT TOYKH JO TMpSAMOM, OT TOYKH JO TIJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNTOPUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUHN
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 HA  BBIYMCIEHUE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
UpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLICHHS MEXTY TUTOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJis1 pEHICHUs CTEPEOMETPUUECKUX 3a/1aY,
MIPEANOIATAOIINX HECKOIBKO IarOB PEIICHHUS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OnepupoBaTh TOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIomue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI TTOTYUYEHUS TEJT BPAICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IApOBOM CEKTOP.

Beraucnsate  00BEMBI M TIIOMIAAXM  TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYII.



OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ ONTUCAHHBIH
okoJo cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCIISTE COOTHOMICHHS] MEXIY TUIOMAAIMU MOBEPXHOCTEH W 00BbEMaMu
MOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHSITH, KAKUMHA CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpumeHsTh TpaBUJIO MTapajUIeIeIUIeaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJh BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTON MEXIY
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEIACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBHI.

HaxoauTh cyMMy BEKTOPOB ¥ TIPOM3BEACHUE BEKTOPA HA YUCJIO, YTOJ MEKIY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEIACHUE, pacKiIaiblBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YpaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumensTh reomeTpuyueckue (HakThl 711 PEIICHHUS CTEPEOMETPUIECKUX 3a/1aY,
TIPEATIOJIATrafoIINX HECKOIBKO IIIaroB PEIISHUs, €CIIH YCIOBHS PUMEHCHHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelinme reoMeTpUYecKUe 3a]add Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemarte 3amaum Ha J0Ka3aTEIbCTBO MaTEMAaTHYECKUX OTHOIICHWW U
HaXOXKJEHUE TCOMETPUUYCCKHUX BEIMYUH MO 00pasmaM WM aJlrOPUTMaM, TIPUMCHSIS
W3BECTHBIC METOIBI TTPH PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1ad.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4.

[IpuBOAMTH TIPUMEPHI MaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, PaciO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTHUKE: aHAIM3UPOBATHh peabHBIC
CUTyallu W TPUMEHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATBHBIC
CUTyalluM Ha fA3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C



UCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/t HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI Koutpoabnbie IIpakTuyeckue (undpossie)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN

3 [lepneHIUKYASAPHOCTH NPSAMBIX U IJIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 1

OBUHIEE KOJIMYECTBO YACOB 110 68 5 0

IMPOI'PAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne i/mn P Konrpoabubie IIpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Temna Bpamenus 12
OOBEMEBI TN 5
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 00600IEHNE, CHCTEMATH3AIUS 7 1
3HAHUU
OBUHIEE KOJIMYECTBO YACOB 110 34 3 0

IMPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TOHATHUS CTEPEOMETPHUU:
TOYKA, MPsIMasi, IIIOCKOCTb,

npoctpancTBo. [IpaBuna nzobpakenus Ha

PHUCYHKaX: U300paXCHHUS IIOCKOCTEH,
NapauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTus: MEepeCCKaromurecs mI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

Hauanpubie cBeienus o kyoe u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIN.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHus: 0 Kyoe u
MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTCPCOMCTPHUHN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PAacCIIOJIOKECHUC IIPAMBIX B
IMPOCTPAHCTBE: MICPCCCKAOIIHECCA,
mapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
MIpsSAMBbIC

12

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapajlICIIbHbIE TIPSIMBIC B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
IIPSAMBIX

13

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
npocTtpaHcTie: [lapamienbHOCTh PsAMON
U TJIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsMbIMU B IPOCTPAHCTBE

16

17

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE III0OCKOCTH




18

CBolicTBa napasuieabHbIX MIOCKOCTEN

[Tpocreiimuye npocTpaHCTBEHHbIE (GUTYPBI

19 Ha TUIOCKOCTH: TETPadp, KyO,
napajuieenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYISIPHOCTD NIPSIMON U

23 IUIOCKOCTH: MEPIEHANKYJIIIPHBIE IPSAMbIE
B IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEPIEHIUKYJISPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEHIUKYISIPHBIE K MIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH

27 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU

IIJIOCKOCTH




31

[IepnieHauKyIsp ¥ HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

32

[lepnenuKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepneHz[HKynﬂp N HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCKAY
HpHMOﬁ H IIIIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJ1, JUHEHHBIN yIoJl
JIBYT'PaHHOI'O yTJIa

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYTPaHHOTO yTia
[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
IIPU3HAK EPIICHIUKYJIIPHOCTH IBYX
IJIOCKOCTER

39

[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
NPU3HAK [EPIEHIUKYIIAPHOCTU IBYX
IIJIOCKOCTEMN

40

41

[lepneHAMKyIIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPIEHANKYIISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx NepneHAuKyIIpax




42

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

43

44

Teopema o Tpéx nepneHAUKyIIpax

KonTtponbHas pabora mo Temam
"I[lepnieHAUKYJISAPHOCTD MPSIMBIX U
mrockocTe" u "Y sl MeXay NPSIMbIMU U
IJI0CKOCTSIMU"

45

IlonsaTue MHOTI'OrpaHHHUKa, OCHOBHBIC
QJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH paSBépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTb
IIPU3MBI

47

48

49

50

[Tapamienenunen, IpsIMOYroJIbHBIN
napajJiesienune]] 1 ero CBOMCTBa
[Tupamua: N-yrosbHas Nupamuia, rpaHu
U OCHOBaHUE NMUPaMUJIbl; OOKOBas U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
[IpaBWIbHAsA U YCEUEHHAs TUpaMU1a

[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSITHE
NPaBUIBHOTO MHOTOTPaHHUKA,;
NpaBUJIbHAS IPU3Ma U MIPABHIIbHAS
nupamMuJia; npaBujbHasg TPpECyrojlbHas
nupaMujaa u HpaBHJ’IBHBIﬁ TETpAdp, KY6
[IpencraBneHue o MPaBUIBHBIX
MHOTOTPpaHHHUKAX: OKTadIp, TOJACKAdIP U
UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nupaMu/Iax, napauiesienumne1ax,
NPaBUIBHBIX MHOTOIPAaHHUKAX
Brruucnenue 351eMeHTOB
52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, 1
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI, 1
IUI01IA/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMOU TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMWIILHONW MTUPAMU/IBI, 1
Teopema O IUIoaau OOKOBOM
MOBEPXHOCTH YCEUEHHON TTHPAMHUIBI
55 KonrtponbHas padora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUTBI 1
61 OO0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbhas padora no teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




65

[ToBTopenue, 06001IEHNE
cucremaTtusanus 3Hanuil. [loctpoenue
CEYCHUI B MHOTOT'PAHHHUKE

66

[ToBTopenue, 0600IEeHNE
cucTeMaru3anysa 3HaHui. Beraucnenue
pacCTOSTHUM: MEXKTy IBYMsI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU J10
MJIOCKOCTH, MEXITY CKPEIIMBAIOIUMHUCS
PSMBIMHU

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3allvs 3HaHui. Berauciaenue
YTJIOB: MKy CKPEIIMBAIOIIHMHUCS
MPSIMBIMHU, MEXKTY MTPSIMOU U TUIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
IUIOCKOCTSIMUA

OBIIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: ueHTp, paauyc, Iuamerp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
00pa3yroIIre UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHON
MMOBEPXHOCTH

N300paskeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUIMHAPA (TUIOCKOCTHIO, MapayuieIbHON
WM NIEPIEHAUKYIISIPHON OCH IIMJIMHIPA)
KoHnnyeckast noBepXHOCTB,
o0pa3yroIine KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yroIias ¥ 0Ch; IIIOMAAh OOKOBOMA
U IIOJIHOM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTHI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOAIIEeH yepe3 BEpUINHY)
KomOuHanus ten BpateHus u
MHOTOT'PaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; chepa, BIUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCTBa 00BEMOB TEN

O0BEM LMIAMHIpPA, KOHYCA

15

16

17

O6béM mapa ¥ miomaab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMK TOTOOHBIX
Ten

KontponbHas padora no temam "Tena
BpameHus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre 1 BEIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aay, CBI3aHHBIX C

22 IIPUMEHEHUEM ITPaBUJI JEUCTBUM C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOPAMHATAX

24 VYron mexay Bektopamu. CKansipHOe
IIPOU3BECHNE BEKTOPOB

o5 Brranciienue yrioB MexXy MpsIMBIME 1
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO/] TpH
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTopel 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHue, 0600mEeHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNEe U

cucreMmaru3anus 3HaHui. OCHOBHEIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlusl 3HAHHUH. 3a1aun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHuE, 0000IIEHNE U

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 0606III€HI:I€ u 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBILIEE KOJIMYECTBO YACOB 110 34

IMPOI'PAMME
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