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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTo Kypca «['eomerpus» 0a30BOro ypoBHS JUIsl 00Y4aIOIIHXCS
10 —11 xmaccoB pa3pabortana Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO0 00Pa30BATEILHOTO
CTaHJapTa CpEeIHEro oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MPEIbSIBISEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPATUINI POCCHIICKOTO OOpa3OBaHUS.
Peamuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH OOYYAIOLITIXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTp ydeOHOro Kypca TIeOMETpHHM Ha YPOBHE CPETHEro OOLIero oOpa3oBaHUS
00ycJIOBIeHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M HPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHSA OOyYaromuxcs, GOPMHPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, U3yU€HHs IPYTUX Y4eOHBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcs NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMETPUUECKUX a0CTpaKLUi, COOTHOILEHUH PEaIbHOTO U UJCAIbHOIO, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUM W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOT'O MHPOBO33PEHMSI YYallMXCS, a TaKKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTalli B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsIeTCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHErO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTh M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOW HaIlpaBJIECHHOCTH, TAK U TYMaHUTAapHOM.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE MPU HM3YyYEHUU OOYYaIOIIUMUCS MOHATUHHBIX
OCHOB T€OMETPUM M IOCTPOCHHM LEMOYKH JIOTMUECKUX YTBEPKIECHUH B XOJE PpELICHUS
FeOMETPUUECKHUX 3aJlay, YMEHHE BBLABUTAaTh W OIpPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWH 3aJad €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NeSTeIbHOCTH YenoBeka. OpUeHTalus 4elloBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COLMAILHOTO OBITHS, (hopMa OTpaKEHUs OKPY>KAIOLIET0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NEesATEIBHOCTH,
ABIIIETCS OAHUM U3 TPO(EeCCHOHATBHO BaXXHBIX KauecTB, IIO3TOMY akTyallbHa 3ajada
(opmMHpOoBaHHUs Yy 00yHaIOLINXCS TPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HalpaBJIECHUSM.

[{enb ocBoeHUS MPOrpaMMbI yueOHOTro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OO0YUYECHHS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecTeueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U



JeicTBUi, cienn(UUHBIX TEOMETPUHN, BOZMOKHOCTH YCIICITHOTO MPOJ0JDKEHUST 00pa3oBaHUs 1O
CIELUATBLHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTpun Ha 6a30BOM YPOBHE MpeIHA3HAYCHA 1JIsl 00YYarOLIMXCSI CPeIHEH
IIKOJIbI, HE HCIHBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum o0Opa3zom, oOyudaromuecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBA3aHHbBIC CO CIEIM(UKOI reOMETpUH U HEOOXOAUMBIE JIJIsl )KU3HH B
COBpeMeHHOM oOmiecTBe. KpoMe 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YYHUTh TEOMETPHIO OoJice
riy0OKO, €CIM B JajbHEHIEM BO3HHKHET HEOOXOIUMOCTh B TECOMETPHUYCCKHX 3HAHHSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrKeHHE eI OCBOCHHSI POTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOLTUX
3anmau. [IppopureTHBIMU 3a/1auaMu OCBOeHHUsI Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

dbopMupoOBaHUE MPEJICTABICHUS O T'€OMETPUU KaK 4acTH MUPOBOH KYyJIbTYphl U OCO3HAaHHUE €&
B3aMMOCBS3H C OKPYKAIOLUIIM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MHOTOTpAHHUKAaX W TelaX BpaIlICHHs KaK O Ba)XKHEHIINX
MaTeMaTUYECKUX MOJIENISX, TO3BOJISIOLIUX ONKCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPY KAIOILErO
MUDA;

dopMupOBaHHE YMEHMsS pacllo3HaBaTh Ha YEpPTEKax, MOJCIAX U B pEAIbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

OBJIQJICHUE METOJaMH PEIICHHUs 3aJad Ha TOCTPOCHHUS Ha M300PaXCHUSX MPOCTPAHCTBEHHBIX
duryp;

(GopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IOHSATUSIMH O MHOTOTPaHHMKAxX M Tellax
BpaIlleHUsI U UX OCHOBHBIMH CBONCTBaMU;

OBJIaJICHUE AJITOPUTMAMH PELIEHUSI OCHOBHBIX THUIIOB 3a/1a4; (OpMHUPOBAHHE YMEHHUS POBOIUTH
HECJIOKHBIE I0Ka3aTeIbHBIC PACCYKICHUS B X0O/I€ PEUICHHS CTEPEOMETPUUECKHX 33]a4 U 3a71a4 C
IIPAKTUYECKUM CO/ICPKAHUEM;

pa3sBUTHE WHTEJUIEKTyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydwarommxcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILUICHHUS;

dopmupoBaHue  (QYHKUMOHAIbHOM  I'pPaMOTHOCTH, pPEJIEBAaHTHOM TE€OMETpHM: yMEHHE
pacrno3HaBaTh IPOSBIEHUS TEOMETPUUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaJIbHbIX
JKU3HEHHBIX CUTyallUsIX Y TPU HU3YYCHHH JPYTUX YUYEOHBIX TPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hOpMyIHpoBaThb MX Ha S3bIKE N€OMETPUM M CO3/1aBaTh
TEOMETPUUYECKUE MOJIEIHN, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUN amnmapar A peleHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLICHUBATD MTOJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle ero U3y4eHus 3aa4, pellaeMbIX Ha YPOBHE UHTYUTHUBHOI'O ITO3HAHUS, U ONPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JOTHYECKOIO MU
IIPOCTPAHCTBEHHOI'O  MBILIJICHUSA, CTUMYJIUPYET IPOTEKAaHUE HHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYEHUIO ITPEAMETA.

HpeI[HOqTCHI/IC OTHaETCs HarJI A AHO-KOHCTPYKTUBHOMY MCTONY 06y‘-ICHI/I}I, TO €CThb
TCOPCTUUCCKHUE 3HAHUA HMCIOT B CBOCH OCHOBE YYBCTBCHHOCTD HpeHMeTHO-HpaKTquCKOﬁ
JIesTeabHOCTH. Pa3Butne MMPOCTPAHCTBCHHBIX HpCIlCTaBJICHI/Iﬁ Y ydamuxcs B Kypce CTCPEOMCTPUUN
IMPOBOAMUTCA 3a CU€T pe€micHud 3aJad Ha CO3JaHHME IMPOCTPAHCTBCHHBIX O6p330B n 3aJa4 Ha
ONCpUPOBaHUC MPOCTPAHCTBCHHLIMU 06pa3aMI/1. CO3)13.HI/IC 06pa3a IpoOBOAUTCA C OHOpOfI Ha
Haris1IHOCTh, a OIICPHUPOBAHUC 06p330M — B YCJIOBUAX OTBJICYCHHUA OT HAITIAAHOCTH, MBICJICHHOT' O
HN3MCHCHUA CTO HCXOJHOTO COACPIKAHUA.



OcHOBHBIE  coaepxkaTenbHble JMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMbple U IIJIOCKOCTU B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJIMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHUE JTOTUUECKUX YMEHUN pacIpenessieTcs He TOIbKO
[0 COJAEp)KaTeNbHBIM JUHHUSAM, HO W MO TojaM oOydeHHs Ha YPOBHE CpEJHEro oOIuero
o0OpazoBaHwUs.

Copnepxanne 0Opa30BaHUs, COOTBETCTBYIOLIEE HPEIMETHBIM PpE3yJIbTaTaM OCBOECHHUS
paboueil mporpamMmebl, pactpeeiaEHHbIM 0 ToAaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazom,
YTOObl  OBJAJICHUE TIEOMETPUYECKMMHU  IMOHATUAMU M  HAaBBIKAMM  OCYLIECTBISUIOCH
IOCJIEJ0BATENIBHO U IIOCTYNATENBbHO, C COOJIIOJEHHEM IPUHIIMIIA I[IPEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HaHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKHUX IPEACTAaBICHNUN 00yJaromuxcs,
pacumpsis ¥ yrayOousis e€, o0pasys IpOouHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.
COJEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsMasi, MI0CKOCTh, MpOocTpaHCTBO. [loHsTHE
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3auMHOe pacrosioxeHue NpsAMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MapauIeIIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCT NpPAMBIX M INIOCKOCTENM B MPOCTPAHCTBE:
NapajuleJbHbIE IPSAMBIE B IPOCTPAHCTBE; IAPAUIEIBHOCTh TPEX NPAMBIX; MAPaUICIBHOCTD
IPSMOM M IIJIOCKOCTH. YTJbl C COHAIPABICHHBIMHM CTOPOHAMH; YIOJI MEXKJIy IpPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTH  IUIOCKOCTEH:  MapajulelbHBIE  IIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TIockocTel. [IpocTeiimme mpocTpaHCcTBEHHbIE (PUTYpPhI Ha MIIOCKOCTU: TETPAdAP,
KyO, mapajijienenurnes;; IoCTPOeHUe CeYeHu .

[lepnenauKyIsIpPHOCTD NPSAMOUN U IIJIOCKOCTH: IEPIEHANKYIISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE MApaJUICIIbHBIE U NEPHEHAUKYJISIPHbIE K IIOCKOCTH, NPU3HAK IMEPHNEHIUKYISIPHOCTU
IPSAMOM U IJIIOCKOCTH, TEOPEMA O IIPSIMON NTEPIEHANKYISAPHON TUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
YIrojl MeXAy HpsMOM U IUIOCKOCTBIO; IBYI'PAHHBINA yroJ, JIMHEWHBIA yroJl IBYIPAHHOIO YIJIA.
IlepneHquKyIsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIHS (Urypsl HA IUIOCKOCTh. llepneHIuKyJIsSpHOCTh IIOCKOCTEW: MpH3HAK
MEePIEHANKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX neprneHauKynspax.

MHoOrorpaHHuKHu



[lonsiTME MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOIOTPaHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yrosibHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenurnen, NpssMOYrOJbHBIMA MapajUieNenune] U ero corcrsa. [Ilupamuaa: N-yroiapHas
nupaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbI; OOKOBash U IMOJIHAS IMOBEPXHOCTh IMHUPaMUJIBbI;
npaBujbHAasE W YyCEeu€HHas MUpaMuja. OJIEMEHThl MpuU3Mbl M nupaMujbl. [IpaBuiibHbIC
MHOT'OIPAHHUKHU: MOHSTHE NPABUJIBHOTO MHOTIOIPAHHMKA; MPaBWIIbHAS MpU3Ma U IpaBUJIbHAs
MUPaMHUJIA; PABUIIbHAS TPEYTOIbHAS TMPAMHK/IA M IPABHIILHBINA TeTpadap; KyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa31p, NOAEKa’Ap U uKocadap. CeyeHus: Ipu3Mbl U MUPaMUBbL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CHUMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUJiax, mapaiiCJICIruIcaax, mpaBujIbHbIX MHOT'OIPAHHUKAX.

Brrancnenue 3eMEeHTOB MHOTOTPaHHHUKOB: péOpa, nuaroHanu, yribl. [lnomans 60koBoi
IIOBEPXHOCTH U MOJHON MOBEPXHOCTH MIPSIMOI IIPU3MBI, IIJI0IIa1b OCHOBaHUMH, TEOpeMa 0 OOKOBOH
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
UpaMU/Ibl, TEOpeMa O IUIoIaau yceu€HHoM nupamubl. [Tonstue 06 00béMe. O0bEM MUpamMuIbl,
IPU3MBL.

[TonoOubie Tema B mpocTpaHcTBE. COOTHOIICHHS] MEXIY IUIOMIAIIMU ITOBEPXHOCTEH,
00BbEMaMu TTOTOOHBIX TE.

11 KUIIACC

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, OOpa3ymoollue IWIMHIPUYECKON TMOBEPXHOCTH, OCh
HATUHAPUYECKONU TOBEepXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3zyromias u
0Cb; TIOMIaAh OOKOBOI U TIOJTHOM MOBEPXHOCTH.

Konunueckass moBepXxHOCTh, 0Opa3yrollMe KOHUYECKOW IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYeCcKolW moBepxHOcTH. KoOHyc: OCHOBaHME M BepUIMHA, 0oOpasymoomas U OCh; IJIONIA]b
OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylolle M BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa m map: neHtp, paguyc, IuamerTp; IJIOLIaab MOBEpPXHOCTH cdepbl. B3anmuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmiomanb chepsl.

N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HuIMHApa U KOHYca.

KoMOuHammu Ten BpaiieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHMCAaHHBIM OKOJO
cthepsr; chepa, BOUCaHHAs B MHOTOTPaHHUK, WJTH TEJIO BPAIIICHHS.

[Tonsitue 006 o00béMe. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO MapaJiieNienumneaa u ciueacTsus u3 He€. O0péM nunuuapa, konyca. O0bEM mapa
Y TUI0IAa6 ChEephl.



[TogoGubie Tema B mpoctpaHcTBe. COOTHOMICHHS] MEXKAY IUIOMAIIMHU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

Ceuenust 1mwmMHApa (MApaJUICbHO M NEPIEHAUKYJSAPHO OCH), CEUYEHUs KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa.

BeKkTOpbI M KOOPIAHHATHI B MPOCTPAHCTBE

Bekrtop Ha muiockoct U B mpoctpancTBe. CII0KEHUE M BHIYUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIAaHApHbIM BekTopaMm. llpaBuio
napaienenunena. Pemenue 3agay, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABUII JCHCTBUI C BEKTOPAMHU.
[IpsaMoyronbHas cucteMa KoopAMHAT B mpocTtpaHcTBe. KoopaumnaTtsl Bekropa. Ilpocreiiimne
3a7a4d B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruuciienue yrioB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KoOpAMHAaTHO-BEKTOPHBIH METOA IpU

PELICHUU T€OMETPUYECKUX 3a1ad.
IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS HpOrpaMMbl ydyeOHoro mnpeamera «MaTemaTHKa»
XapaKTEPU3YIOTCS:

I'paknanckoe BociuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMU 00ydYaromierocs Kak aKTHUBHOIO |
OTBETCTBEHHOT'0 YJIEHa POCCUICKOr0 OOILIECTBa, MPEJICTABICHUEM O MaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIUTaAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKOM I'paskJaHCKON UICHTUYHOCTH, YBaXKEHHUS K NPOLIOMY U
HAaCTOSIIEMY POCCUMCKOW MATEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUICKON MAaTeMAaTHYECKOW ILIKOJIBI, K UCIOJIb30BAHUIO DTUX JOCTHKCHHUHN B
JIpYTruX HayKaxX, TEXHOJIOTUAX, chepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAHHUEM  ITYXOBHBIX LICHHOCTEH pOCCHﬁCKOFO HapoJa, C(I)OpMI/IpOBaHHOCTBIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUYCCKOTO MOBEACHHA, CBA3AHHOI'0 C MPAKTUYCCKUM IMPUMCHCHHUEM
JOCTHKEHUH HayKHU U ACATCIIBHOCTBIO yqéHOTO; OCO3HAaHUCM JIMYHOTO BKJIaJa B IMOCTPOCHUC

YCTOMYMBOTO OYIyIIero.

JcTeTHYecKoe BOCIIUTAHUE:



JCTCTUYECKHM  OTHOIIEHWEM K  MHpPY, BKIIOYas OCTETHKY  MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyX IeHUH; BOCIPHUHUMYHBOCTHIO K
MaTEMaTHYECKUM aCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBaA.

duznyeckoe BoCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUYECKHE 3HAHUSI B MHTEPECAX 3[0POBOTO
u Oe3omacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXa, peryisapHas (u3nueckas aKTUBHOCTB);
buznIecKoro COBEpIIICHCTBOBAHUS, npu 3aHSTHSIX CHOPTHBHO-03/I0POBUTEIHHOM
JESITEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM ILIEHHOCTH TPYIOJIOOMUS; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHANBLHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oyymiei mpodeccuu U peaan30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM0o00pa30BaHMIO HA TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJIbTYypbl, IOHUMAHUEM BIMSHUS COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE HPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
r00abHOTO ~ XapakTepa OKOJOTMYECKHMX MpoOJieM; OpUEHTalued Ha  NpPHUMEHEHHUE
MaTeMaTUYECKUX 3HAHWUN N7 PEIleHUs 3a/7ay B 00JIACTH OKPYIXKAIOUIeH Cpelbl, MIaHUPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUH J1JIsl OKPYKAIOIIEN Cpeibl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

cOpMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HayKH Kak cepbl
YEJIOBEUCCKON JICATEIbHOCTH, ITANOB € Pa3BUTHS U 3HAYMMOCTH JUIsS PAa3BUTHS HUBUIU3AIINY;
OBJIaJICHHEM S3BIKOM MaTEeMaTHKH 1 MaTeMaTHYECKOH KyJIbTypol KaKk CPEICTBOM ITO3HAHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATH MMPOCKTHYIO U HUCCIICIOBATEILCKYIO JIESTEIBHOCTh WHANBUIYaIbHO
¥ B TpyIIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yIbTaThl OCBOSHUS MPOrpaMMbl YU4eOHOTO mpeaMera «MaremaTukay
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATLHBIMHA HO3HAGAMEIbHBIMU OCliCMEUIMU,
VHUBEPCALHBIMU —~ KOMMYHUKAMUBHBIMU — OClCEUAMY,  YHUBEPCATbHLIMU — PecyIsimUeHbIMU
oeticmeusimu.



1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YHarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMmeHul pabomams ¢ uHgopmayuett).

Ba3zoBble Jlornuyeckue aeiicTBuA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHONIICHUN MEXJIy TOHATUSAMH, (OPMYJIHPOBATH OINPEACICHUS MOHATHH; yCTaHABIUBATH
CYILLIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYyIUPOBaTH W MNPEOOpPa3OBbIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, eANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HAOJIOZCHUSAX U YTBEPXKICHUAX; Mpe/jiararb KpUTEPUU JJIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENbHO J0KA3aTeNIbCTBA MATEMAaTUYECKHX YTBEP)KICHUH (TpsiMble U OT
IPOTUBHOI'0), BBICTpPAUBaTh AapryMEHTALMIO, MPUBOAUTH IPUMEPbl U  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOUpaTh crmoco0 pelmieHuss yd4eOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HanboJIee MOIXOIAIUN C YUETOM CaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHSA:

UCIIOIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IIO3HaHUS; (OPMYIHPOBATH
BOIMPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH THITOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIMIO, MHCHHE;

IPOBOUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBIM SKCIICPUMEHT, HCCIICIOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJICHHS, MPOIECCa, BBIABICHHIO 3aBHCHMOCTEH
MEXIy 00bEKTaMH, SIBIICHUSIMH, TPOIIECCaMU;

CaMOCTOATENILHO (OPMYITUPOBaTh OOOOIIEHHST W BBIBOIBI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOJTIOICHNUS, UCCIICIOBAHMSI, OIEHMBATH JIOCTOBEPHOCTh MOyUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHMI;

HpOFHO?;I/IpOBaTI) BO3MOKHOC pa?,BI/ITI/Ie Hpouecca, a TAaKXKXC BBIABHUIATH HpeI[HOJ'IO)KCHI/Iﬂ 0O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH AePUUUTH MH(POpPMAIMK, TAHHBIX, HEOOXOJUMBIX JUIsI OTBETa HAa BOIPOC U s
pelIeHus 3a/1a4H;

BbIOMPATh NH(OPMALIMIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEPIPETUPOBATh HH(OPMALIHIO PAa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;
CTPYKTYpHUpOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B pa3iIMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH MO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMuUHble Oeliicmeuss, 00ecneyusarom coopmMuposaHHocns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oomenne:



BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOILLECHUS;
SICHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4l, KOMMEHTHUPOBATH MOJIYYEHHBIH pe3ysbTar;
B X0/J1¢ 00CY>KICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXK/1aeMOU TeMBI, IIPOOIIEMBI, peIaeMon
3aJ]auM, BBICKA3bIBAaTh MJCH, HAIICJICHHbIC HAa MOUCK PEIICHUS; COMOCTABISTh CBOU CYKIEHUS C
CYXKACHUAMU OPYIrux Y4aCTHUKOB AHaAJIOra, O6Hapy)KI/IBaTb pasiniuue n CXOoACTBO HOSHHHﬁ; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NpeaACTaBIATb PE3YyJIbTaTbhl PCHICHUA 3adda4d, OKCIICPUMCHTA, MHCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BHICTYILICHUS ¢ YUETOM 3a7a4 IPE3EHTAIMU U 0COOEHHOCTEN
ayJUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh M KCII0JIb30BaTh MPEHMYIICCTBA KOMAH/IHOW U MHIUBHyaTbHOU PabOTHI ITPU PELICHUH
y‘-Ie6HBIX 3aa4; IMMPUHHUMATL LCJIb COBMECTHOU ACATCIIBHOCTH, IINIAHUPOBATH OpraHu3aluio
COBMECTHOW pabOThI, paclpeneisaTh BUAbI pabOT, JIOroBapHBATLCS, OOCYXKIAaTh MPOIECC H
pe3yNbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJBKHX JIFOJICH;

y4acTBOBATH B IPYIIOBBIX (hopMax paboThl (00CYkIeHUS, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbD)
n I/IHBIe); BBITIOJIHATH CBOIO HAaCTh pa6OTI)I 1 KOOPpAUHHUPOBATHL CBOU ﬂeﬁCTBHﬂ C IPyruMu 4JICHaMU1
KOMaH/Ibl, OIICHHBATh KAuyeCTBO CBOEr0 BKJIaga B OOIIMA TMPOAYKT MO KPUTEPHSM,
c(hopMyIMPOBAHHBIM YYACTHUKAMHU B3aHUMOICHCTBHSI.

3) Yuueepcanvnvie pecynamuenie oelicmeaust, obecneuusarom Gopmuposanue cmulc08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusauus:

COCTABIIATH TJIaH, AITOPUTM PEIICHHS 33]]a4H, BRIOMPATh CIIOCO0 PEHICHHUs C yIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU IO3HABATEIbHOW pe(IEKCHMM KaK OCO3HAaHUS COBEpUIAEMBIX JEHCTBUHA U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJITATOB; BJIAETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTHYeCKON 3a/1a4H;

npeaBuACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSBHUKHYTD ITPU PCHICHUHU 3aa4i, BHOCUTb KOPPCKTUBLI
B JIEATEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAHHBIX, HAHJAEHHBIX OIINOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LEIHU U yCIOBUSAM, OOBSACHATh IPUYMUHBI JOCTHKEHUS WU
HEJOCTH)KEHUS PE3YJIbTaTOB I€ATEIbHOCTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC



OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUH N€OMETPUYECKHUX
3az1ay.

OnepupoBaTh MOHATHSAMHU: TAPAIICIBHOCTh U MEPHEHIAUKYISPHOCTh TMPSMBIX U
ILJIOCKOCTEH.

KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC€ PACIIOJIOKCHHUEC ITPSIMBIX K IUIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBaTh MOHATHSIMM: JBYTPaHHBIA yroji, TpaHU JBYTPaHHOTO Yyriia, peodpo
JIByTPaHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOI'O YIJIa; FpaJyCcHas Mepa JBYIpPaHHOTO yrIJa.

OHepI/IpOBaTb MNOHATUAMHA: MHOI'OI'PAHHUK, BLIHyKHBIﬁ u HeBBIHYKJ'IHﬁ MHOI'OI'paHHUK,
9JICMCHTBI MHOI'OI'PaHHHUKA, HpaBI/IJILHLIﬁ MHOTI'OI'paHHUK.

PacrioznaBath OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (THpaMUia; MpH3Ma, MPSIMOYTOJBHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBaTe MHOTOIpaHHUKHM, BBIOMpas OCHOBaHUA s KJiaccuPHUKAIUU
(BBITTyKJIBIE W HEBBIMYKIbIC MHOTOTPAHHWKH; TPABUIBHBIC MHOTOIPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEe/Ibl).

OnepupoBaTh NOHATUSAMU: CEKYIIasi INIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB.
OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METOJI CIIEJIOB.

Ctpouth cedyeHHs MHOTOTPAHHHMKOB METOJOM CIIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEKHU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3aa4i Ha HaAXOKIACHUC TrCOMCTPHUICCKUX BEIUYMH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MNPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NIPpHU PCHICHUN CTAHAAPTHBIX MATCMATUUYCCKHX
3aaa4 Ha BBIYMCIICHHUEC paCCTOﬂHI/II\/JI MCXKAY ABYMs TOYKAMH, OT TOYKH 0 pr[MOﬁ, OT TOYKH 10
IJIOCKOCTHU, MEKAY CKPCHIUBAOIHUMUCH ITPAMBIMHU.

Pemiath 3a1aun Ha HaXOKJEHUE T€OMETPUUYECKUX BEIMYHH 110 00pa3laM Uil ajJropuTMam,
IIPUMEHSST U3BECTHBIE AaHAIMTHUYECKUE METOJbl IPH PEIICHWHM CTaHAAPTHBIX MAaTEMaTUYECKHX
3a71ad HAa BBIUYKCIEHUE YIVIOB MEXKAY CKPCLIMBAIOIIUMUCA MNPSAMBIMH, MEXKIY IpsAMOH U
IJIOCKOCTBI0, MEXKAY IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Brraucisate 00bEMBI U TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MTPU3Ma, MUPAMHIA) C
MpUMEHEHHEM (OPMYIT; BBIYUCIATH COOTHOIICHHS MEXTY IJIOMIAISIMHA TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATHSMHM: CHUMMETPHUS B TIPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTb
CUMMETPUH; HEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI.

W3Bnekatp, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, MpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX.



[IpumensTb reomerpuyeckue akThl A pELIEHUS CTEPEOMETPUUYECKUX  3ajad,
MPEANOIAratouX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBUS MPUMEHEHHUS 3a/JaHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTCfIHIHe [IporpaMMHBIE CpE€ACTBA M DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMBI ITIPU PCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

IIpuBoauTh INpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH,
pacro3HaBaTh NPOSABIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh IMONy4YEHHBbIE 3HAHUS Ha INPAKTUKE: AHAJIU3UPOBAThb PEAIBHBIC CUTYallUU U
IPUMEHATh  U3YYEHHBIE IIOHATHA B  IPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4ECKU
chopMyIHpPOBaHHOW NPOOIEMBbI, MOACTUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCJIE0BATh IOCTPOEHHBIE MOJAEIN C HCIOJb30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOpEM,

arrapara anre6pbl; peuiaTth MPAKTHUYCCKUC 3ala4U, CBA3AHHLIC C HAXOXKICHUCM I'COMCTPUUCCKUX
BCJIIMYHH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LIUJIUHAPUYECKAs IOBEPXHOCTh, 00pa3yroIine WIHNHIPUYECKON
MOBEPXHOCTH; MWIMHJP;, KOHMYECKas MOBEPXHOCTh, 00pa3yrolIie KOHMYECCKOH MOBEPXHOCTH,
KOHYC; c(hepruueckasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIp, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSMH: LIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI U MIIOMAAM TTOBEPXHOCTEH Tel BpPAIEHUS, TEOMETPUUYECKUX TEJ C
npuMeHeHueM (Gopmyir.

OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIMCAHHBIM B cepy M OMHCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIEHUs.

BrerancasaTe cOOTHOMIEHMS MCKAY TUIoIAagsIMU HOBCpXHOCTCfI 1 00bEMaMu HO,[[OGHBIX TCII.

N3o00paxarh u3ydaemble (UIypbl OT PYKHM M C HNPUMEHEHHEM IPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BPALCHHUSI.



W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (hUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BreimoaHsaTh I[ef/'ICTBI/Iﬂ CJIOKCHUA BCKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKCHUA BCKTOPA HAa
quciio, O6’B$ICH5ITI), KaKHMH CBOMCTBAMU OHHU o6naz[a}oT.

IIpuMeHATh paBUIIO NapaUICIICIIHIIEA.

OnepupoBaTh NOHSTHUAMHU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAY BEKTOPAMH, CKaJSApHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaXOI[I/ITb CyYMMY BCKTOPOB M IPOU3BCACHHUC BCKTOPA HA YUCIIO, YT'OJ MCXKAY BCKTOpaMU,
CKaJIIpHOC MMPOU3BCACHUEC, pACKIAABIBATE BEKTOP 110 ABYM HCKOJIJIMHCAPHBIM BEKTOpaM.

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAWHAT.

[IpumensTp reoMeTpuueckue (akKThl Ui PEHICHUS CTEPEOMETPUYECKHMX — 3ajad,
IPEIOIAraloIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemiate nmpocteiiime reomeTpuueckue 3aaul Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN H HaXO0XICHUC
TCOMCTPUYCCKUX BCIWYUH I1I0 o6pa3uaM HIIN aJIrOpUTMaM, IIPHUMCHAA U3BCCTHBIC MCETOAbI ITPH
PCIICHHUU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

IIpuMeHATh NpoCTEINe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1aY.

HpI/IBO,[[I/ITB MNpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTeI>'I B IpUpOAC H IKU3HHU,
PacCIIo3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC.

HpI/IMeHHTB MOJIYUYCHHBIC 3HAHUWA HaA IMPAKTHKE: aHAJIM3UPOBATH PCAJIBHBIC CHUTyallUu U
MNPUMCHATH HN3YYCHHBIC TIOHATUSA B mponecce IIOHUCKa peicHuA MaTEMaTHYCCKH
C(i)OpMYJ'IHpOB&HHOfI HpO6HeMBI, MOZACIINPOBATDb PCAJIBHBIC CUTyallUM Ha A3BIKEC I'COMCTPUU,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHHUEM TI'€COMCTPUUCCKUX MMOHATUN H TCOpPEM,
arrapara anre6pbl; peuaTth MPAKTHICCKUC 3ala4U, CBA3aHHLIC C HAXOXICHUECM I'COMETPUUCCKUX
BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TEM IPOrPAMMBI KonnuecTBo vacos
n/m Bcero  KoutpossHbie IMpakTHu
paboThI pabort
1 BBenenue B ctepeoMeTpuio 10
2 [Tpstmble M IIIOCKOCTH B ITpocTpaHcTse. [lapamiensHoCTh 12 1

MPSIMBIX U IIJIOCKOCTEMN

3 [leprieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN 12



Ne HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl KonnuecTBo yacos
n/m Bcero  KoutposnbHbIe IMpakTh
paboThl paboT
4 VYTIIBI MEXTY TIPAMBIMH M TUIOCKOCTSIMH 10 1
5 MHoOTOrpaHHUKH 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CECUCHHUSI, PACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Ne  HammenoBaHue pa3zienioB U TEM MPOTPAMMBbI KonnuectBo yacos
/1 Bcero  Kontposbhbie [IpakTrHueckue
paboThI paboThl
1 Tena BpaieHus 12
2 O0BEMBI TEN 5 1
3 BexToph! 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 7 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
I[MTPOT'PAMME
MNOYPOYHOE INIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos
/1 Bcero Kontponbusie IIpax
paboThI p
1  OcHoBHbIE OHATHUS CTEPEOMETPUU: TOUKA, MPsMasi, TNIOCKOCTb, 1

10

npocTpaHcTBO. [IpaBuina n300pakeHns Ha PUCYHKaX: H300paKeHUs
MJIOCKOCTEM, MapaieNbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTus: MepeceKarommecs mIOCKOCTH, IEPCCCKAOIINECCA IIpAMast U 1

IIJIOCKOCTh

[TonsATHA: IEpeceKaronIMecs IIOCKOCTH, MTEPECEKAIOIINECS IIpsIMas U 1

IIJIOCKOCThb

3HAKOMCTBO C MHOT'OrpaHHUKAMH, I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB Ha 1

PUCYHKaX, HAa MPOCKIUOHHBIX YCPTEIKAX

HavanbHble cBesieHus o KyOe U nupamuie, X pa3BEPTKU U MOJIEIH. 1

CeueHus MHOT'OI'PaHHUKOB

HauanbHble cBeieHus 0 KyOe U upaMuie, uX pa3BEPTKU U MOJIEIH. 1

CeueHus MHOI'OI'paHHUKOB

[TonsiTe 06 aKCHOMATHYECKOM IMOCTPOCHHUH CTEPEOMETPHH:

AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUU:

AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX

[TonsiTe 06 aKCHOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH:

AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUHU:

AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX



/o

11

12

13

14
15
16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

33

34

35
36
37
38

39

Tema ypoxka

Bzanmuoe PacCIioJIOKECHHUE IPAMBIX B IIPOCTPAHCTBE!:
MEPCCCKAIUECCA, MAPATIICIIBHBIC U CKPCIIUBAIOIIHUECS IPAMBIC

[TapayueabHOCTB IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE:
napaJuleJIbHbIE MIPSIMBbIE B IPOCTPAHCTBE; NapaUIEIbHOCTD TPEX
IPSIMBIX

[TapayuieabHOCTB IPSIMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE:
[TapamienpHOCTD MPSIMON U INIOCKOCTH

VYTl ¢ COHAIIPaBICHHBIMU CTOPOHAMU

Yron Mexay npsIMbIMU B IIPOCTPAHCTBE

Yron Mexay npsIMbIMU B IIPOCTPAHCTBE
[TapanmiensHOCTD MIOCKOCTEH: MapaieabHble TNIOCKOCTH
CaolicTBa napasuieIbHbIX MIOCKOCTEH

[Tpocreiinre npocTpaHCTBEHHBIC (QUTYPBI HA IUIOCKOCTH: TETPadp,
KyO, mapaienenume;y

[TocTpoeHue ceueHni
ITocTpoeHue ceuenni

Kontposnbnas pabora no teme "[IpsiMbie 1 II0CKOCTH B
npoctpanctse. [lapamienbHOCTh TPSIMBIX U MJIOCKOCTEH"

[TepnieHIUKYISAPHOCTD MPSIMOM U IJIOCKOCTH: MEPIEHIUKYJIISIPHbIE
IpsIMbIE B IPOCTPAHCTBE

IIpsiMble mapasuiesIbHbIC U IEPIEHAUKYIISIPHBIE K IITIOCKOCTH
IIpsiMble mapasuiesIbHbIE U IEPIEHAUKYIISIPHBIE K IITIOCKOCTH
[Ipu3Hak NepneHuKyJISpHOCTH IPSIMOU U INIOCKOCTH
IIpu3Hak nepneHANKyJISIPHOCTH IPSIMOU U INIOCKOCTH
TeopeMa o0 IpsIMO MEPIIEHANKYIIIPHON INTIOCKOCTH
TeopeMa 0 psIMO EPIIEHANKYJIIIPHON INTIOCKOCTH
TeopeMa o0 IpsIMO EPIIEHANKYIIIPHON INTIOCKOCTH

HepHGHI[I/IKYHSIp M HAKJIOHHBIC: paCCTOAHUEC OT TOYKHU OO IMJIOCKOCTH,
pacCTodHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[lepneHauKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

HepHGHI[I/IKYHSIp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH OO0 ITJIIOCKOCTH,
pacCTodHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[lepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

VYTIiBl B IPOCTPAHCTBE: YIoJl MEXAY MPSMOM U IIIOCKOCTBEO
JIByrpaHHBIN yroJ1, TUHEHHBIN YToJI JBYTPaHHOIO yTria
JIByrpaHHBIN yroJ1, TUHEHHBIN YTOJI JBYTPaHHOIO yTria
[lepneHauKyIIpHOCTD MJIOCKOCTEM: IPU3HAK MTEPIIEHINKYIAPHOCTH
JBYX IUIOCKOCTEN

[TepnieHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIIEHINKYJIIPHOCTH
JIBYX IUIOCKOCTEN

Bcero KoHnTponbHbIe

N

[EEN

N e e e

N

KonnuectBO yacoB

paboThl

[Ipax
p



Ne Tema ypoka KonunuecTBo uacon

n/m Bcero Konrponsusie IIpax
paboThl p
40 IlepneHIUKYJIAPHOCTD IUIOCKOCTEHN: PU3HAK MEPIEHIUKYIIIPHOCTH 1
JIBYX IJIOCKOCTEMN
41 Teopema 0 TpEX MEPHIEHAUKYIIApaxX 1
42 Teopema 0 TpEX MEPIECHAUKYISIPaxX 1
43 Teopema o TPEX MEePIECHANKYIIIPaX 1
44  KourtponbpHas padora o Temam "[lepneHIuKyIsIpHOCTD MPSMBIX U 1 1
mrockocTe" u "Y bl MEXy NPSAMBIMHU U TIJIOCKOCTAMU"
45 TloHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PaHHHKA, 1
BBIITYKJIBIE U HEBBITYKJIbIE MHOTOI'PAaHHHUKH; Pa3BEPTKa
MHOI'OI'paHHHMKA
46 Ilpusma: n-yrojpHas Ipu3Ma; 'PaHU U OCHOBaHMS NPU3MBL; psiMasi u 1
HAKJIOHHAS TPU3MBI; OOKOBas ¥ TOJIHAS TIOBEPXHOCTH MPU3MBI
47 Tlapannenenunen, NpsMOYIroibHbIN Napauieienuesn 1 ero ceoicrtea 1
48 Tlupamuna: n-yrojapHas MUpaMuaa, TPAHU U OCHOBAHHUE MTHPAMUJIBI; 1
OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMHU/IbI; TPABUIIbHAS U
yCeUY€HHas nupaMuIa
49 TlpaBuibHbIE MHOTOTPAHHUKH: TIOHSITHE TPABUIBHOTO 1
MHOI'OI'paHHMKa; [TpaBUJIbHASI IPU3MA U paBUIIbHAS MUPAMU/IA;
NpaBUIbHAS TPEYTOJbHAs MMPAMUIA U TPABUIIBHBINA TETpadIp; KyO
50 IlpexacraBneHue o MpaBHIIBHBIX MHOTOTPAHHUKAX: OKTadIp, 1
JOJIEKa’Ip U UKOCAIP.
51 Cummerpust B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOUKH, 1
IPSIMOM, TUIOCKOCTH. DJIEMEHTHI CAMMETPHH B TUPAMHIAX,
napaenenunenax, NpaBUIbHbIX MHOTOTpaHHUKAX
52 BpluKcieHHE JIEMEHTOB MHOTOTPAaHHUKOB: p&0pa, TMaroHaiu, yriibl 1
53 Ilnouranp 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOMN 1
MIPU3MBI, TUIOIIA b OCHOBAHUM, TE€OpEMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI
54  Ilnomanp 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIBHOM 1
MUPaMHU/JIbI, TEOpEMA O IUIOIIA U OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaMUIbI
55 KoutponbHas pabota no reme "MHOrorpaHHuku" 1 1
56 IlonsTHe 00 00bEME 1
57 O0BEM nupamMubI 1
58 O0bEM nupamMuabI 1
59 OO0bEM nupamMuIbI 1
60 OO0BEM nMupamMuIbI 1
61 OOBEM mpu3MBbI 1
62 OO0BEM MpHU3MBI 1
63 OOBEM mpu3MBbI 1
64 KonrponbHas pabota rno teme "OObEMBI MHOTOTPaHHUKOB" 1 1
65 IloBTopenue, 06001meHne cucreMaTu3anys 3Hanuil. [locrpoenue 1

CE€YEHUI B MHOTOI'PAHHUKE



Ne Tema ypoka KonunuecTBo uacon

n/n Bcero Konrposbabie IIpax
palboThI p

66 IloBTOpenue, 0000IICHHE cUCTeMaTH3allMs 3HAaHUH. Berancienue 1
pPacCTOSTHUM: MEXTy TBYMSI TOYKAMH, OT TOYKHU JO TPSIMOH, OT TOYKU
JI0 TJIOCKOCTH, MEXKIY CKPEIIMBAOIIMMHUCS TPSIMBIMU

67 HWrtorosast KOHTpPOJIbHAS paboTa 1 1

68 TIloBTOpenue, 0000IIEHHE cUCTeMaTH3allUs 3HAaHUH. Berauciienne 1
YTJIOB: MEKIY CKPEIIMBAIOIIMMHUCS MPSIMBIMU, MEX]TY PSAMOU U
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY TUIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
No Tema ypoxka KonungectBo gaco
n/m Bcero Konrponsusie  Ilp
paboThsI
Cdepa u map: HeHTp, paanyc, AMaMeTp; MIOHIaab IOBEPXHOCTH CPepbl 1
2 BzaumMmHOe pacnojoxeHue cepsl U MIIOCKOCTH; KacaTeabHasl IJIOCKOCTh K 1
chepe; iomaab chepsl
N3ob6paxenue chepsl, mapa Ha miaockoctu. CedeHus mapa 1
Hunuaapudeckas MoBEpXHOCTb, 00pa3yroIIue UIHHIPHIECKON 1
MMOBEPXHOCTHU, OCh IIMIIMHIPUIECKON TTOBEPXHOCTH
S  IlwmuHap: oCHOBaHUS U OOKOBasl MOBEPXHOCTD, 00pa3yIoIias U OCh; 1
Ioaib OOKOBOW U MOJHON MOBEPXHOCTHU
6  H3o0paxkeHne NUIMHAPA HA TNIOCKOCTH. Pa3BépTka nunuuapa. CeueHus 1
HMIMHJpA (IUI0CKOCTBIO, MapalyIeIbHON WIN NEPIEHIUKYISIPHOU OCH
HUAJTUHIPA)

7 KoHMYeckas MOBEPXHOCTb, 00pa3yIOIINe KOHNIECKON TTOBEPXHOCTH, OCh 1
nu BCpHII/IHa KOHI/I‘ICCKOﬁ HOBCpXHOCTI/I

8  KoHyc: oCHOBaHHE U BEpIIIMHA, 00pa3yoIas 1 0Ch; MOl OOKOBOI 1 1
MOJIHOM MMOBEPXHOCTH

9 VceulHHBIN KOHYC: 00pa3yIoIe 1 BHICOTA; OCHOBAHUS U OOKOBas 1
MMOBEPXHOCTH
10 H3o6paxenue KoOHyca Ha IIOCKOCTH. Pa3BépTka koHyca. CedeHus 1

KOHYCa (IUVIOCKOCTBIO, MAPAJIJIENIbHON OCHOBAHUIO, U MIJIOCKOCTBIO,
MPOXOAIIeH yepe3 BEpUINHY)

11  KomOwuHarus Tea BpalleHus] ¥ MHOTOIPaHHUKOB 1

12 MHororpaHHHK, OITUCAHHBII 0KOJIO cepbl; chepa, BIHCAHHAS B 1
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS

13 Tlousarue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB TEI 1

14 OOBéM muMHApa, KOHyca 1

15  OOwéMm mapa u iomans cheps 1

16 TlomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEKIY TUIOIIAISIMU 1
MMOBEPXHOCTEH, 00bEMaMK MOTOOHBIX TEI

17 KonutponpHas padota mo temam "Temna Bpamenus" u "OObembI Ten" 1 1

18 BekTop Ha MJIOCKOCTH U B TPOCTPAHCTBE 1

19 CrnoxeHue 1 BHIYUTAHUE BEKTOPOB 1



No Tema ypoxka KonungectBo gaco

n/m Bcero Kourponbusie  Ilp
paboTsI

20  YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 PaznoxeHue BEKTOpa 10 TPEM HEKOMILIAaHAPHBIM BekTopaMm. [IpaBuiio 1
napaJuiesenurnesa

22 Perienue 3a1a4, CBSI3aHHBIX C PUMEHCHUEM TPABUIT JACHCTBUH C 1
BEKTOpPaMHU

23 [IpssmMoyrospHas cMCTeMa KOOPAMHAT B IipocTpaHcTBe. KoopauHaTs 1
BekTopa. [Ipocreiiinue 3a1aum B KOOpIMHATAX

24 VYron mexny Bektopamu. CKaasipHOE MPOU3BEICHHE BEKTOPOB 1

25 BpIYHCICHHE YITIOB MEX/TY MPSIMBIMHU U TIOCKOCTAMH 1

26  KoopauHaTHO-BEKTOPHBIN METO/I IIPH PEIICHUH TeOMETPUIECKUX 33134 1

27  KoutponbHas pabota 1mo Teme "BekTopsl 1 KOOpAUHATHI B mpocTpancTee’ 1 1

28 TloBropenue, 0000IIECHNE U CHCTEMaTH3aIHs 3HaHUH. OCHOBHBIC 1
burypsl, GakTel, TEOPEMbI Kypca IUIAHUMETPUH

29 T[loBropenue, 0000IIeHHE U cUcTeMaTu3alus 3HaHui. OCHOBHBIC 1
burypsl, akTel, TEOPEMbI Kypca IIaHUMETPUH

30 TloBropenwue, 0000IIECHHE H CHCTEMATH3AIMS 3HAHUN. 3a1auu 1
TUIAHUMETPUH U METO/Ibl UX PELICHUS

31 TloBropenwue, 0000IIECHHE U CHCTEMATHU3AIMs 3HAHHIA. 33129 1
[UTAHUMETPUH U METOIbI X PEIICHHUS

32 TloBropenue, 0000IIECHNE ¥ CHCTEMaTH3aIMs 3HaHUH. OCHOBHBIC 1
burypsl, hakThl, TEOPEMbI Kypca CTEPEOMETPUN

33 Urorosast KOHTpOJIbHAs paboTa 1 1

34 TloBropeHwue, 0000IIECHUE U CHCTEMATH3AIINS 3HAHHI 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



