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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6Horo kypca «['eomerpus» 6a30BOro ypoBHs JUisl 00y4arouXxcs
10 —11 xnaccoB pazpaboTana Ha ocHOBe DenepasbHOr0 rocyIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHaapTa cpeaHero ooumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
NOPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJIEHUE  KIIIOYEBBIMH  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYJIbTYPHOTO, IMYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IMYHOCTH O0YYAIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTp ydeOHOro Kypca TIeOMETpHHM Ha YPOBHE CPETHEro OOLIero oOpa3oBaHUS
00ycJIOBIeHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M HPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromuXcs, (GOPMHPOBAHUS
(GYHKIMOHAJIBHONM MaTeMaTHUYeCKOW I'paMOTHOCTH, W3YYEHHUS JPYIMX Y4eOHBIX JUCLMIUIMH.
Pa3sutne y 06yqafom1/1xcs[ IMpaBUJIbHBIX HpeI[CTaBJIGHI/Iﬁ 0 CYHIHOCTHM U HNPOUCXOKICHHU
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOIIECHUN PEabHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAayKOH SIBIICHUU U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYalllUXCs, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTalli B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHus, Tak Kak oOecledrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluleHHE, (GOPMUPYEMOE MPU H3yUYEHUU OOY4YaIOIMMUCS 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 €Tr0 COIMAIBHOTO OBITHS, (hopMa OTpaKEHUs OKPY>KAIOILIET0 MUPA, YCIOBUE YCIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NESATEIHHOCTH,
ABIIIETCS OAHUM U3 TPO(ECCHOHATBPHO BaXHBIX KauyecTB, IO3TOMY akTyallbHa 3ajaya
(dopmMHpoBaHUs y 00y4aIOLIUXCS TPOCTPAHCTBEHHOT'O MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HalpaBJIECHUSM.

[{enb ocBoeHUS MpOrpaMMbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUECHHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE pa3BUTHE OOYYarONIUXCs 4Yepe3 oOecreueHHne
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUUYECKUX 3HAHUU U



JeicTBUi, cienu(pUIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEUTHOTO MPOIOJDKEHUST 00pa3oBaHUs 1O
CIELUATBLHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM F€OMETPUH.

[Iporpamma 1o reoMeTpun Ha 6a30BOM YPOBHE MpeIHA3HAYCHA 1JIsl 00YYarOLIMXCSI CPeIHEH
IIKOJIbI, HE HCIBITHIBABIIMNX 3HAYUTE/ILHBIX 3aTPYJAHCHHA Ha YpPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum o0Opa3zom, oOyuaromuecss Ha 0a30BOM YPOBHE JIOJDKHBI 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, €CliM B JajbHEHIEM BO3HMKHET HEOOXOIUMOCTh B TECOMETPHUYCCKHX 3HAHHSX B
npodeCCHOHATBLHOMN 1eATEIbHOCTH.

JlocTrKeHHE eI OCBOCHHSI POTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOLTUX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

dbopMupOBaHUE MPEJCTaBICHHUS O T€OMETPUU KaK 4acTU MHUPOBOM KyIbTYpbl M OCO3HaHHE €&
B3aMMOCBS3H C OKPYKAIOLUIIM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MHOTOTpAHHUKAaX W TelaX BpaIlICHHs KaK O Ba)XKHEHIINX
MaTeMaTUYECKUX MOJIENISX, TO3BOJISIOLIUX ONKCHIBATh U U3yYaTh Pa3HbIC SIBJICHUS OKPYKAIOILErO
MUDA;

dopMupOBaHHE YMEHHMsS paclio3HaBaTh Ha 4epTexax, MOJEISIX U B pealbHOM MHpE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

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

(GopMUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IOHSATUSIMH O MHOTOTPaHHMKAxX M Tellax
BpAIlleHUs] U UX OCHOBHBIMH CBOWCTBAMU;

OBJIaJICHUE AJITOPUTMAMH PELIEHUSI OCHOBHBIX THUIIOB 3a/1a4; (OpMHUPOBAHHE YMEHHUS POBOIUTH
HECJIOKHBIE I0Ka3aTeIbHBIE PACCYKICHUS B XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a7a4 U 3a1a4 ¢
MPAKTUYECKUM CO/IEPKAHUEM;

pa3sBUTHE WHTEJUIEKTyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyuarommuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILUICHHUS;

dopmupoBaHne  (QYHKUIMOHAIbHOM  I'pPaMOTHOCTH, PEJIEBAaHTHOM TE€OMETPHM:  yMEHHUe
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 MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKMH amnmapar A peleHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MTOJIyYEHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle ero U3y4eHus 3aad, pelIaeMbIX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHHUS, U ONPEACIEHHBIM
o0pa3oM oOpraHum3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
[IPOCTPAHCTBEHHOI'O  MBILIJICHUSA, CTUMYJIUPYET IPOTEKAaHUE HHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIbHEUIIEMY U3YUEHHIO ITPEAMETA.

HpeI[HOqTCHI/IC OTHaETCs HarJ i AHO-KOHCTPYKTUBHOMY MCTOOY O6y‘-ICHI/I$I, TO €CTb
TCOPCTUUCCKHUE 3HAHUA HMCIOT B CBOCH OCHOBE YYBCTBCHHOCTDH HpG}IMeTHO-HpaKTI/IquKOﬁ
JIesTeabHOCTH. Pa3Butne MMPOCTPAHCTBCHHBIX HpCIlCTaBJICHI/Iﬁ Y ydamuxcs B Kypce CTCPEOMCTPUUN
IMPOBOAMUTCA 3a CU€T pe€miCHud 3a1a4 Ha CO3JaHUC ITPOCTPAHCTBCHHBIX o6pa303 n 3aJa4 Ha
ONCpUPOBaHUC MPOCTPAHCTBCHHLIMU 06pa3aMH. CO3,Z[aHI/IC o6pa3a MMpOBOAUTCA C OHOpOfI Ha
Haris1IHOCTh, a OIICPHUPOBAHUC 06p330M — B YCJIOBUAX OTBJICYCHHA OT HAITIAJAHOCTH, MBICJIICHHOT' O
HN3MCHCHUA €TO HCXOJHOTO COACPIKAHUS.



OcHOBHBIE  coaepxkaTenbHble JMHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukmn», «lIpsiMble U IIIOCKOCTH B MPOCTpAHCTBEY, «Tena BpameHus», « BekTopsl u
KOOPJIMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHUE JTOTUUECKUX YMEHUN pacIpenessieTcs He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOydeHHs Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHwUs.

Copnepxanne 0Opa30BaHUs, COOTBETCTBYIOIEE IPEIMETHBIM pE3yJbTaTaM OCBOCHMS
paboueil mporpamMmebl, pactpeeiaEHHbIM 0 ToAaM 00yUeHHsl, CTPYKTYPHPOBAHO TaKUM 00pazom,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M  HaBbIKAMM  OCYLIECTBIISUIOCH
IIOCJIEZIOBATEIBHO M IIOCTYNATENIbHO, C COOJIOJEHMEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKHUX IPEACTAaBICHNUN 00yJaromuxcs,
pacumpsis ¥ yrayousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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

10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

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

B3auMHOe pacrosniokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, MTapalIeIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCT NpPAMBIX M INIOCKOCTENM B MPOCTPAHCTBE:
NapajuleJbHbIE MIPSAMBIE B IPOCTPAHCTBE; IAPALIEIBHOCTh TPEX NPAMBIX; I[1APaUICIBHOCTD
IPSMOM M IIJIOCKOCTH. YTJbl C COHAIPABICHHBIMHM CTOPOHAMH; YIOJI MEXKJIy IpPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX TIockocTel. [IpocTeiimme mpocTpaHCTBEHHbIE GUTYPBI HA TNIOCKOCTH: TETPAdIP,
KyO, mapajijieNenure;; IoCTPOeHUe CeUeHU .

[lepneHqUKyIIPHOCTD NPSIMON U IIJIOCKOCTH: MTEPIEHIUKYIISIPHBIE PSMBIE B IPOCTPAHCTBE,
IpsIMBIE MApaJUICIIbHBIE U NEPHEHAUKYJISIPHbIE K IIOCKOCTH, NPU3HAK IMEPHNEHIUKYISIPHOCTU
MPSIMOM U IJIOCKOCTH, TEOPEMA O IIPSIMON NMEPIEHANKYIISIPHON INIOCKOCTU. Y TJIbI B IPOCTPAHCTBE:!
YIrojl MeXAy HpsMOM U IUIOCKOCTBIO; IBYI'PAHHBINA yroJ, JIMHEWHBIA yroJl IBYIPAHHOIO YIJIA.
IlepneHuKyIsp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIHS (Urypsl Ha IJIOCKOCTh. [lepneHAnKyIIpHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEHANKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX neprneHauKynspax.

MHoOrorpaHHuKHu



[lonsiTME MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOIOTPaHHUKA, BBIIYKIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: N-yroyiibHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBI.
[Tapannenenunen, NpssMOYrOJbHBIMA MapaAJJIENENUIIE] U €ero cBorcTBa. [Ilupamuaa: N-yroiapHas
nupaMujia, TpaHU M OCHOBAaHUE NHPaMUJbl; OOKOBask M MOJHAS IOBEPXHOCTb MHUPAMUJBbI;
npaBujbHAasE W YyCEeu€HHas MUpaMuja. OJIEMEHThl MpuU3Mbl M nupaMujbl. [IpaBuiibHbIC
MHOTOIPAHHUKHU: MOHSITHE NPAaBUIBHOTO MHOI'OIPAHHUKA; MpPAaBWIbHAS MPU3Ma U IpaBUIIbHAs
MUPaMHKJIA; IPAaBUIIbHAS TPEYTOIbHAS MMPaMIJIa ¥ TPABIILHEIN TeTpasap; KyO. [IpeacraBnenue 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 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [liomans 6okoBoi
MMOBEPXHOCTH M TIOJIHOM MTOBEPXHOCTH MPSIMOU MPU3MBI, TUIOIIAIb OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTH TpsIMOI mpu3Mebl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
MMpaMUIbI, TEOPEMa O TUIOMAAN Yeeu€HHOM mupaMu/ibl. [Torstue 06 00bEMe. O0BEM TUpaMubl,
MIPU3MBI.

[TonoOubie Tema B mpocTpaHcTBE. COOTHOIICHHS] MEXIY IUIOMIAIIMU ITOBEPXHOCTEH,
00BbEMaMu TTOJOOHBIX 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 moBepXHOCTh, 0Opa3yrolllie KOHUYECKOW IMOBEPXHOCTH, OCb M BEpUIMHA
KOHMUYEeCKoW moBepxHocTH. KoOHyc: OocHOBaHME M BeplIMHA, oOpasyrolias U OCh; IJIOLIA]b
OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylolle M BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, IUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BianmHoe
pacrosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Mmomanb chepsl.

N3o06paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HuIMHApa U KOHYca.

KoMOuHammu Ten BpaieHuss U MHOTOTPAHHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOJO
cthepsr; chepa, BOUCaHHAs B MHOTOTPaHHUK, WJTH TEJIO BPAIIICHHS.

[Tonsitue 06 o00bEéMe. OcHOBHBIE CBoOicTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaJiieNienumneaa u ciueacTsus u3 He€. O0péM nunuuapa, konyca. O0bEM mapa
Y TUI0IAa6 ChEephl.



[TogoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXIY IUIOMAIIMUA TOBEPXHOCTEH,
00BEMaMHU TOJOOHBIX TEIL.

Ceuenust mwiMHApa (MApaUICIbHO U NEPHEHAMKYJSIPHO OCH), CEUEHUS KOHYca
(mapaenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs I1apa.

BeKkTOpbI M KOOPIAHHATHI B POCTPAHCTBE

BexTop Ha muiockocT U B ipocTpaHcTBe. ClI0’K€HUE U BBIUUTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimiue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalpHOE NPOU3BEIECHUE BEKTOPOB.
Boruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOH MHpu
pelIeHNH TEOMETPUYECKUX 3a/1a4.

IIVNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS HIpPOrpaMMbl ydyeOHOro mnpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnnuTanue:

c(OpPMUPOBAHHOCTHIO TPaKJAHCKOM MO3UMIMU O0O0ydaromierocs Kak aKTHUBHOIO M
OTBETCTBEHHOT'0 YJIEHa POCCUICKOr0 OOILIECTBa, MPEJICTABICHUEM O MaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBIEHHUI, MpOIEenyp TIpa)kJIaHCKOro oOlecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IlarproTHyeckoe BoCIUTaAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKOM I'paskJaHCKON UICHTUYHOCTH, YBaXKEHHUS K NPOLIOMY U
HAaCTOSIIIEMY POCCUMCKONW MATEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JJOCTUKEHUSAM POCCUHCKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOW ILIKOJIbI, K MCIOJIb30BAHUIO OTUX JOCTHKEHUH B
JIpYyruX HayKaxX, TEXHOJIOTUAX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOTI'O0 CO3HAHMS, 3THYECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAaJa B IIOCTPOEHUE

YCTOMYMBOTO OYIyIIero.

JcTeTHYecKoe BOCIIUTAHUE:



JCTCTUYECKHM  OTHOIIEHWEM K  MHpPY, BKIIOYas OCTETHKY  MaTEMAaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pEUICHUH, pPacCyX ACHUH; BOCIPHUUMYHBOCTHIO K
MaTEMaTHYECKUM aCIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBaA.

duznyeckoe BoCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUECKIE 3HAHUS B UHTEPECax 3[0POBOTO
u Oe3omacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXa, peryisapHas (u3nueckas aKTUBHOCTB);
buznIecKoro COBEpIIICHCTBOBAHUS, npu 3aHITHIX CIIOPTHUBHO-03/IOPOBUTEIHHOM
JESITEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTHIO K TPYAY, OCO3HAaHMEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IU4HbIM
cdepam MpohecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u pearTu30BbIBaTh COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCcKOMYy OOpa3oBaHMUIO U
camM000pa30BaHUIO HA TPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
IIPAaKTUYECKUX 3a/1a4 MATEMaTUYECKON HAIIPaBICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJIbTYypbl, IOHUMAHUEM BIMSHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHONW U COLMAIBHOW Cpeabl, OCO3HAHUEM
r00abHOTO ~ XapakTepa OKOJOTMYECKHMX MpoOJieM; OpUEHTalued Ha  NpPHUMEHEHHUE
MaTeMaTUYECKUX 3HAHWUN N7 PElleHHUs 3a/Jay B 00JIACTH OKPYIKAIOUIeH Cpelbl, MIaHUPOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUHN JJIs1 OKPYXKAIOIIEH Cpeibl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

cOpMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTH4eCKOW HayKH Kak cepbl
YEJIOBEYCCKON JICATEILHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS PAa3BUTHS [MBHIM3AILINY;
OBJIaJICHHEM S3IKOM MaTEMaTHKH 1 MaTeMaTHUECKOH KyJIbTYpOH KaKk CPeICTBOM ITO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATH MMPOCKTHYIO U HUCCIICIOBATEILCKYIO JIESTEIBHOCTh WHANBUIYaIbHO
¥ B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yIbTaThl OCBOSHHS MPOrpaMMBbl Y4eOHOTO mpenaMera «MareMaTuka
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATLHBIMHA HO3HAGAMEIbHBIMU OeliCMEUIMU,
VHUBEPCALHBIMU —~ KOMMYHUKAMUBHBIMU — OClCEUAMY,  YHUBEPCATbHLIMU — PecyIsimUeHbIMU
oeticmeusimu.



1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YUarWUxcsa (0C80eHue Memooo8 NO3HAHUSA OKPY*CAIoWe20 Mupa,
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).

Ba3zoBble Jlornuyeckue aeiicTBuA:

BBISIBJISITH M XapaKTEepPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHUECKUX OOBEKTOB, MOHATHUH,
OTHONICHUNA MEXIy MOHITHIMH, (HOPMYIHPOBATH OMPEACIICHUS TOHSATUH; YCTaHABIIMBATH
CYILLIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYyIUPOBaTH W MNPEeoOpa3OBbIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HaOJIIOZICHUSAX U YTBEPKICHUAX; Mpe/jiaratb KpUTEPUU IJIsi BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JenaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSTENbHO J0KA3aTeNIbCTBA MATEMAaTUYECKHX YTBEP)KICHUH (TpsiMble U OT
IPOTUBHOI'0), BBICTpAaUBaTh AapryMEHTAlUIO, INPUBOAUTH MPUMEPbl U  KOHTPIPUMEDSI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIbI;

BbIOUpaTh crmoco0 pelmieHuss yd4eOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHSA:

UCIIOIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbLCKUNA HHCTPYMEHT IIO3HAHUS; (OPMYIHPOBATH
BOIMPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

IIPOBOJIUTH CAMOCTOSTEILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIEIOBAaHUE 10 YCTAaHOBICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJICHHS, MPOIECCa, BBIABICHHIO 3aBHCHMOCTEH
MEXIy 00bEKTaMH, SIBIICHUSIMH, TPOIIECCaMU;

CaMOCTOSTENILHO (OPMYJTUPOBaTh OOOOIICHUST M BBHIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO
HAOJTIOICHNUS, UCCIICIOBAHMSI, OIEHHUBATh JOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB 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 Je(PUUUTH MH(POpPMAIMM, TaHHBIX, HEOOXOOUMBIX JJIs OTBETa Ha BOMPOC U JUIA
pelleHus 3a1auu;

BBIOMPATh NH(OPMAIIHIO U3 UICTOUHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEPIPETUPOBATh HH(OPMALIHIO PAa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;
CTPYKTYpPHUpOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3IMuYHBIX (opMax, HUIIOCTPHUPOBATH
rpaduyecku;

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

2) Vuusepcanvivie KOMMYHUKAMUHbIE Oeiicmeusl, 00ecneyusarm coopmMupo8aHHoCcns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oomenne:



BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOILEHUS;
SICHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHEHHUS 10 XO/1y PELIeHHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUEHHBIH pe3yIbTaT;
B X0/JIe 00CY>KICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXK/1aeMOii TEMBbI, TPOOIEMBbI, perraeMon
3aJ]auM, BBICKA3bIBAaTh MJCH, HAIICJICHHbIC HAa MOUCK PEIICHUS; COMOCTABISTh CBOU CYKIEHUS C
CYXKACHUAMU OPYIrux Y4aCTHUKOB AHaAJIOra, O6Hapy)KI/IBaTb pas3iimiuuec u CXOACTBO HO3I/II_[I/II71; 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 MPEUMYIIECTBA KOMAH/IHOW U HHANBHUIYaJIbHOM PabOTHI ITPU PELICHUH
y‘-Ie6HBIX 3aa4; IMMPUHHUMATL LCJIb COBMECTHOU ACATCIIBHOCTH, IINIAHUPOBATH OpraHu3aluio
COBMECTHOW pabOThI, paclpeneisaTh BUAbI pabOT, JIOroBapHBATLCS, OOCYXKIAaTh MPOIECC H
pe3ynbTat paboThl; 0000IaTh MHCHHS HECKOJIBKUX JTFOJICH;

y4acTBOBATH B IPYIIOBBIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHEHHH, «MO3TOBbIE IITYPMbD)
n I/IHBIe); BBITIOJIHATH CBOIO HAaCTh pa6OTI)I 1 KOOPpAUHHUPOBATHL CBOU ﬂeﬁCTBHﬂ C IPyruMu 4JICHaMU1
KOMaH/Ibl, OIICHHBATh KAuyeCTBO CBOCTO0 BKJIaAa B OOWMA MPOAYKT IO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Yuueepcanvnvie pecynamuenie oeticmaust, obecneuusarom GopmuposaHue cmulc08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKO8 IUYHOCHIU.

Camoopranusauus:

COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU IO3HABATEIbHOW pe(IEKCHMM KaK OCO3HAaHUS COBEpUIAEMBIX JEHCTBUHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB; BIAAETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTHYeCKON 3a/1a4H;

npeaBuACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSBHUKHYTD ITPU PCHICHUHU 3aa4i, BHOCUTb KOPPCKTUBLI
B JIEATEJILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUSAM, OOBSACHATh MPUYHUHBI JOCTHKEHUS WU
HEJOCTH)KEHUS PE3YJIbTaTOB I€ATEIbHOCTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY IPHUOOPETEHHOMY
OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMU: TOUYKA, IPsAMasi, IIIOCKOCTb.

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 IIPOCTPaHCTBE.

OnepupoBaTh MOHATHSIMM: JBYTPaHHBIA yroji, TpaHU JBYTPaHHOTO Yyriia, peodpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJ ABYTPaHHOI'O YIJIa; FpayCcHas Mepa JByIpPaHHOTO yrIJa.

OHepI/IpOBaTb MNOHATUAMHA: MHOI'OI'PAHHHK, BBIHYKHBIﬁ n HCBLIHYKJ'IHﬁ MHOI'OI'PaHHHUK,
9JICMCHTBI MHOI'OI'PAaHHUKA, HpaBI/IJII)HI)If/'I MHOTI'OrpaHHUK.

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

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  Kjiaccuukanuu
(BBITTYKJIBIE W HEBBIMYKIbIC MHOTOTPAHHWKH; TPABUIbHBIC MHOTOTPAHHHUKH; TMPSMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEe/Ibl).

OnepupoBaTh NOHATUSAMU: CEKYIIasi INIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB.
OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/T CIIEJIOB.

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

Pemate 3aa4i Ha HaAXOKIACHUC TrCOMCTPHUICCKUX BEIUYMH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MMPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI NIPHU PCHIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCIICHHUEC paCCTOﬂHI/Iﬁ MCXKAY ABYMSA TOUKaMH, OT TOYKH OO0 HpﬂMOfI, OT TOYKH 10
IJIOCKOCTHU, MEKAY CKPCHIUBAOIHUMUCH ITPAMBIMHU.

Pemiath 3a1aun Ha HaXOKJEHUE T€OMETPUUYECKUX BEIMYHH 110 00pa3laM Uil ajJropuTMam,
IIPUMEHSST U3BECTHBIE AaHAIMTHYECKUE METObl NMPH PEIICHWH CTaHAAPTHBIX MATEMaTUYECKHX
3a/1ad HA BBIYKCIEHUE YIVIOB MEXAY CKPCIIMBAIOIUMUCA IMPIMBIMHU, MEXAY IpsSIMOUH H
IIJIOCKOCTBI0, MEXKAY IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boraucisate 00bEMBI U TUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
MpUMEHEHHEM (POPMYIT; BBIYUCIATH COOTHOIICHHS MEXK/TY MIIOMIAAsIMK TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

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

W3Bnekarp, mpeoOpa3oBeIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.



[IpumensTb reomerpuyeckue akThl A pELIEHUS CTEPEOMETPUUYECKUX  3ajad,
MPEANOIaraloMX HECKOJIbKO IIaroB PEIICHHs, €CIM YCJIOBHUS MPUMEHEHHUs 3aJlaHbl B SIBHOU

dbopwme.

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

IIpuBoauTh INpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH,
pacro3HaBaTh NPOSABIECHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATH MONy4YEHHbIE 3HAHUS Ha MPAKTUKE: AHAIU3UPOBATH PEAIbHBIC CUTyallUd U
IPUMEHATh  U3YYEHHBIE IIOHATHA B  IPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4ECKU
chopMyIHpPOBaHHOW NPOOIEMBbI, MOACTUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATHH U TEOPEM,

arrapara anrerH; peuiaTh MPAKTUYCCKUC 3aa4U, CBA3AHHLIC C HAXOXIACHUECM I'COMETPUUCCKUX
BCJINYHH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LIUJIUHAPUYECKAs IOBEPXHOCTh, 00pa3yroIine WIHNHIPUYECKON
MOBEPXHOCTH; MWIMHJP;, KOHUYECKas MOBEPXHOCTh, 00Pa3yIoIIHe KOHMYECKOH MOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEpXHOCTb.

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

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSAMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTAa, BBICOTA CETMEHTA;
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 cdepy M OMUCAHHBIH OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPAIIECHUS.

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

N3o00paxarh u3ydaemble (GUTypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX YEepPTEKHBIX
UHCTPYMEHTOB.

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



W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUTypax, MPEeICTABICHHYIO Ha YepTeKaX 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 MapaJuIeICUIIEIA.

OnepupoBaTb NOHSTHUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAY BEKTOPAMH, CKaJSApHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaXOI[I/ITI) CyYMMY BCKTOPOB H IPOU3BCACHHUEC BCKTOPA HAa YUCIIO, YT'OJ MCXKAY BCKTOPAMU,
CKAJIPHOC ITPOU3BCACHHUC, PACKIIAAbIBATb BEKTOP 110 JIBYM HCKOJUIMHCAPHBIM BEKTOPAM.

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAWHAT.

[lpumensTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
IPEANOIAralolIuX HECKOIbKO ILIArOoB PEIICHMs, €CIIM YCIIOBUS IIPUMEHEHHs 3aJaHbl B SIBHOU

dbopwme.

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

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN H HaXO0XICHUC
TCOMETPHUYCCKUX BCIWYHH I1O o6pa3uaM HUJIn aJiroOpuTMamM, MpUMCHASA U3BECTHBIC METOJbBI ITPU
PEIICHNUU CTAaHAAPTHBIX MATEMATHYCCKUX 3a1a4.

IIpuMeHATh NpoCTEIINe MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1aY.

HpI/IBO,[[I/ITB MNpUMEPbl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IpUpoACc H IKU3HH,
PaCIIO3HaBaTh MPOSABJICHUC 3aKOHOB ITCOMETPUHN 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 Hp06HeMBI, MOJCIIMPOBATh PCAJIBHBIC CHUTyallUHM Ha SA3BIKC I'COMCETpPUM,
HCCIICA0BATh MOCTPOCHHBIC MOJCIN C HCIIOJB30BAHHUEM TI'€COMCTPUUCCKUX MMOHATUN H TCOpPEM,
arrapara anre6pm; peuaTth MPAKTHYCCKUC 3alavU, CBA3aHHLIC C HAXOXKICHUCM I'COMETPUUCCKUX
BCJIINYHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne  HaummeHnoBaHue pa3aenos KomnuecTBo vacoB DIEeKTpPOHHBIE
/I 1 TEM NIpOorpaMMbl Bcero Kontponbhbie IlpakTrueckue (rppossre)
paBoTHI paboTHI o0Opa3oBaTeNbHbIE
pecypcbl
1 BBenenue B 10 Enunast koyuiekus

CTEPEOMETPHUIO LHOP



Ne  HaumeHoBaHue pa3neiion

/i Y TeM IPOTPaMMBI
2 [IpsiMbIe ¥ TUTOCKOCTHU B 12
MIPOCTPAHCTBE.

[TapamiensHOCTH IPAMBIX
U IJIOCKOCTEN

3  llepneHIuKyJISPHOCTD 12
HPSIMBIX U TIOCKOCTEH

4 Yruel Mmexay npsmeiva 1 10
MJIOCKOCTSIMU

5  MHororpanHuku 11

6 OOBEMBI MHOTOTPAaHHUKOB 9

7 [ToBTOpEHME: ceueHus, 4
PacCTOSHUS U YTJIbI

OBILIEE KOJIMYECTBO 68

YACOB I10 [TIPOIT'PAMME

11 KJIACC

Nen/m HaumeHoBaHuWe pa3aesioB U
TEM MIPOTPAMMBI

1 Tena BpameHus 12

2 OOBEMBI TEN 5

3 Bekrops! u koopaunatei B 10
MIPOCTPAHCTBE

4 [ToBTrOopenue, 0600ICHNE, 7
CHUCTEMATH3AIMS 3HAHHUMA

OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME

Bceero KoutposbHble

KoanuectBo yacos

Bcero Konrponbnsie IIpakTtuyeckue
paboThI

paboThl

1

KomnuectBo yacos

IIpakTuueckue
paboThI paboThI

DNEeKTPOHHBIE
(mmudpoBsie)
o0Opa3oBaTenbHbIC
pecypcehl

Enunas komuiekuus
Hop

Enunag xomieknusa
HOP

Enunas komuiekuus
Hop

Enunag xomieknusa
HOP

Enunas komnexkuus
LHOP

Enunag xomieknus

HOP

DNeKTPOHHbBIE

(uudposbIe)
o0Opa3oBaTeibHbIC

pecypesl
Enunas xomiexknus
LHOP

Enunas xoimrekims
LHOP
Enunas xomnekunus
LHOP

Enunaga xomteknus

HOP
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