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IHHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma ydyebHOro Kypca «I'eomerpusi» 06azoBoro ypoBHs st oOydarommxcs 10 —11
KJ1accoB pazpaboTaHa Ha ocHOBe DenepaabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPETHETO



obmiero oOpa3oBaHUS, € Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM, NPEOBIBISIEMBIX K
MaTeMaTUYeCKOMy O0pa30BaHUI0, W TPAAUIMH POCCHICKOTO oOpa3oBaHus. Peanuzanus mporpamMmbl
O6€CH€‘-II/IB3.GT OBJIAAICHUC KIIKOUCBBIMHU KOMIICTCHIUAMHA, COCTABIAIOMIMMHU OCHOBY IUId CaMOpPa3BUTUA U
HEMPEPBIBHOT'O 00Pa30BaHMSI, IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, THYHOCTHOTO M MMO3HABATEIILHOTO PA3BUTHS
JUYHOCTH 00YYaroIINXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETpHH Ha YPOBHE CpEIHEro oOmero odpa3zoBaHus 00yCIOBICHA
MPAaKTUYECKOH 3HAYMMOCTHIO METAlpeAMETHBIX M TPEAMETHBIX pPEe3yJIbTaTOB OOYYEHHUS TEOMETPHH B
HANpaBJICHUU JUYHOCTHOTO Pa3BUTHs OOydaromuxcs, GopMupoBaHus (GyHKIMOHAIHLHONH MaTeMaTHYECKOM
rpaMOTHOCTH, HW3Y4YCHUA OPYTIUX y‘-IeGHBIX JUCHUITIIUH. Pa3Butue y 06yqa10mﬂxc;1 IMpaBUJIbHBIX
MPEJCTaBICHUN O CYIIHOCTH U MPOUCXOXKICHHHA T'€OMETPUICCKUX a0CTPAKIMi, COOTHOIICHUN PEATbHOTO M
UJICaTBHOTO, XapaKTepe OTPKEHHUS MAaTEeMAaTUYeCKOW HAyKOH SIBICHHH W TPOIIECCOB PEAbHOIO MUpA,
MCCTC TCOMCTPHUH B CUCTEMC HAYK WU POJIM MATCMATHUYCCKOIO MOACIIMPOBAHUA B HAYYHOM IIO3HAHWH U B
MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAINIUXCS, a TaKKE KadecTB
MBILUICHUS, HEOOXOUMBIX JUTSI aJaNTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBisieTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 OO0IIero oopa3oBaHus, TakK
Kak 00ecIieynBaeT BO3MOKHOCTE N3YUYCHUA KaK AUCHUILINH CCTCCTBCHHO-Hay‘-IHOfI HaIpaBJICHHOCTH, TaK U
T'YMAaHUTApHOM.

Jlornyeckoe MbIlUIcHHE, (OPMHUPYEMOE TMPH HM3YYCHUU OOYYArOIIUMUCS TOHSITUHHBIX OCHOB
TEOMETPUH W MOCTPOCHUM LIENOYKH JIOTHUECKUX YTBEPXKICHHUN B XOJIE PEIICHHS T€OMETPHUECKUX 3ajad,
YMCHHUC BBIIBUT'aTb W OIIPOBEPrarb TIHUIIOTE3bl HCIMOCPCACTBCHHO HCHOJB3YIOTCA HNpU PCUHICHHUM 3aJad
€CTECTBEHHO-HAYYHOTO [TUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHE OpUEHTHPOBATHCS B IPOCTPAHCTBE WIPAaeT CYIIECTBEHHYK) pPOJIb BO BCEX 00IacTaX
JeSITeIbHOCTH YelioBeka. OpUeHTAaIUs YeJI0BEeKa BO BPEMEHH U TIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0
COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBUE YCIEITHOTO MO3HAHUS U aKTUBHOTO
peoOpa3oBaHus AeUCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIMHSAET pa3Hble
BUJBI YYEOHOH W TPYAOBOM JEATEILHOCTH, SBJSIETCS OJHUM M3 TPOPECCHOHATBHO Ba)KHBIX KAdeCTB,
MOATOMY aKTyallbHa 3a7ada (OpPMHUPOBaHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
PaSHOBHUAHOCTHU 06p33H01"0 MBIIIJICHUSA — CYIMICCTBCHHOI'O KOMIIOHCHTA B IMOATOTOBKE K HpaKTI/ILIeCKOI\/'I
ACATCIIBHOCTHU IO MHOTHYM HAITPaBJICHUSIM.

Ilens ocBoeHust mporpammbl ydeOHOro kypca «['eomerpusi»y Ha 0a30BOM YpOBHE OOydYeHUS —
o0mieoOpa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOMIMXCSA 4epe3 oOecreyeHre BO3MOXKHOCTU
HpI/IO6p€TCHI/I$[ N HUCIIOJB30BaHUA CUCTEMATUUCCKHUX T'COMETPUUCCKUX 3HaHUH U )IeI\/'ICTBI/II\/’I, CHGHI/I(i)I/I‘-IHBIX
reoMETprUHr, BO3MOXKXHOCTHU YCIICIIHOI'O IMPOAOJIKECHUA O6p330BaHI/I${ 10 CIICIHAJIBHOCTSAM, HE CBA3aHHBIM C
MPUKIIAHBIM UCTIOJB30BAHUEM FC€OMETPHH.

[Tporpamma o reoMeTpun Ha 0a30BOM YpPOBHE MpeHA3HAYCHA JUIsl 00YUYaIOIIUXCS CPEAHEH IIKOJIbI,
HE HCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPyJHEHUII Ha YpOBHE OCHOBHOIO o00miero oOpas3oBaHusa. Takum
o0OpazoM, oOydJaroruecs: Ha 6a30BOM YPOBHE JJOJKHBI OCBOUTH OOIIIME MAaTEeMAaTHUYECKUE YMEHHS, CBI3aHHBIC
co crnenu(UKoil reoMeTpurd M HEOOXOJMMBIC Ui KH3HH B COBpeMEHHOM oOmectBe. Kpome 3Toro, oHu
HUMEIOT BO3MOXKHOCTh U3YyUUTh TE€OMETPHUIO 0oJiee ITyO0KO, €ClI B JabHEHUIIIEM BOZHUKHET HEOOXOMMOCTh
B F€OMETPUYECKUX 3HAHUSAX B MPO(ecCHOHAIbHOM 1€ TeIbHOCTH.

JlocTH)KEHHE 1IeM OCBOCHHUS MPOTPaMMbl OOCCIICUMBACTCS pPEIICHHEM COOTBETCTBYIOIIUX 3ajad.
[TpuopuTeTHBIMH 3a7adaMu OCBOeHHUs Kypca «['eomerpum» Ha 0a3oBom ypoBHe B 10—11 kimaccax
SIBJISTEOTCSI:

e (opMHUpOBaHHE TPEJICTABICHUS O T'€OMETPUH KaK YaCTH MHUPOBOHW KyJIbTYphl M OCO3HaHHE €€

B3aMMOCBSI3U C OKPYIKAIOIIMM MUPOM;



e (opMHUpOBaHME IMPEJCTABICHUS O MHOTOTPAHHMKAX M Telax BpALIEHHA Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENAX, MO3BOJIAIONINX OMMCHIBATh U U3y4yaTh Pa3HbIC SIBICHUS OKPY>KaOLIETO
MUDA;

e (opmupoBaHue yMEHHsS paclO3HABaTh HAa YEPTEkKaxX, MOJACNAX UM B pPEATLHOM MHpPE
MHOT'OI'PaHHUKH U TeJla BPaIlleHUs;

e OBJAJEHUE METOJAaMHU pEIIECHUs 3aJad Ha IOCTPOEHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

° (bOpMI/IpOBaHI/Ie YMCHHUA OICpHUPOBaAThL OCHOBHBIMU IOHATHAMHW O MHOI'OI'PpaHHUKAX M TCJax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

¢ OBJIAACHUC AJITOPUTMAMU PCHICHUSA OCHOBHBLIX THUIIOB 3a1a4, (bOpMI/IpOBaHI/Ie YMCHUA IMPOBOAWUTH
HECJIOXKHBIE JI0Ka3aTeIbHbIE PACCYKIEHUS B XOJ/I€ PELICHUSI CTEPEOMETPUUECKUX 3a]a4 U 3a/1ad ¢
IIPAKTUYECKUM COAECPKAHUEM;

® Da3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH oO0ydaromuxcs, 03HAaBaTEIbHOM
AKTHUBHOCTH, HCCJICAOBATCIbCKUX YMCHHfI, KPUTHYHOCTH MBIIIJICHHA,

e (opmupoBaHHe (YHKLIHOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHUE paclio3HaBaTh
IPOSIBJICHUSI TEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasibHbIX >KU3HEHHBIX
CUTyallUsX M TNpPU HM3YyYECHUHU JPYTUX Y4EeOHBIX IPEIMETOB, NPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POopMyIHpOBaTH MX Ha S3BIKE TEOMETPUM W CO3/1aBaTh TI'€OMETPUUYECKHE
MOAa€Ciu, IMPUMCHATH OCBOCHHBIN FGOMeTpI/I‘-IeCKI/If/'I amnmapar [mid  pCelICHUsA  IPAKTHUKO-
OPUEHTUPOBAHHBIX 3aJ]ay, UHTEPIIPETUPOBATh U OLIEHUBATh OJYUYEHHbIE PE3YIbTATHI.

OTnuuuTeNbHOM 0COOEHHOCTBIO MPOrpaMMBbl SBJISIETCS BKJIIOYEHUE B KypC CTEpEOMETpUU B Hauaie
ero W3YYeHHUs 3a/ad, pelIacMbIX Ha YpOBHE HWHTYUTHBHOTO TIIO3HAHUS, W ONpPENeNEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O
MBIIIJICHUS, CTUMYJIMPYCT INPOTCKAHUEC MHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYCET K IIaJILHeﬁHICMy HU3YYCHUIO
peaMera.

[Ipennourenue oTnaércs HAMNIAJHO-KOHCTPYKTUBHOMY METOAY OOydYEHHs, TO €CTh TEOpETHYECKHE
3HAaHUS WMEIOT B CBOEHl OCHOBE YYBCTBCHHOCTD HpeILMeTHO-HpaKTH‘ICCKOﬁ JACATCIIbHOCTH. PazBuTne
IIPOCTPAHCTBEHHBIX IPEACTABICHUN y YYaIUXCA B KypCce CTEPEOMETPHM IMPOBOJMUTCS 3a CUET PELICHUS
3aJ]a4 Ha CO3/JaHMe IPOCTPAHCTBEHHBIX 00PA30B M 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU 00pa3zaMH.
Co3nanue obOpa3a MPOBOJUTCS C ONOPOM Ha HAMIAJHOCTb, a OMNEPUPOBaHHE O0pa3oM — B YCIOBHUAX
OTBJICUCHUA OT HATJIAAHOCTU, MBICJICHHOTO U3MCHCHHA €0 HCXOAHOT'O COACPIKAHUA.

OcHoBHbIE conepkaTenbHble JMHUU Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKWY,
«[IpsiMble 1 MIIOCKOCTH B MpOCTpaHCTBeY, «Tena BparieHus», «BeKTOpbl 1 KOOPAWHATHI B IPOCTPAHCTBE.
DopMHUpPOBaHUE JIOTUYECKUX YMEHUN pacHpelersieTcs HE TOJIBKO IO COJAEPKATENIbHBIM JMHHUAM, HO U II0
rojiaM 00y4eHHsl Ha ypOBHE CpeAHEro o0Iero oopa3oBaHusl.

CopepxaHue 00pa30BaHMs, COOTBETCTBYIOLIEE TMPEIMETHBIM pe3yJibTaTaM OCBOEHHUs paboueit
IIPOTrpaMMBbl, PaclpeaesIEHHBIM 110 T0/1aM 00Y4eHHUs, CTPYKTYpUPOBAHO TaKMM 00pa3oM, YTOOBI OBJa/ieHHE
TFEOMETPUUYECKUMHU TOHATHSAMH W HABBIKAMHU OCYLIECTBIISJIOCH IIOCJIENOBATENBHO M IOCTYHAaTElIbHO, C
CO6J'IIO)I€HI/I€M IMpuHIUMIIa MPEEMCTBECHHOCTH, yTOObI HOBBLIE 3HAHUS BKIIOYAINCHL B O6HIYIO CUCTEMY
reOMETPUYECKUX TPEACTaBICHUN OOyyaroumxcs, pacmmpsis U yriyonsas e€, oOpa3ys MpouHbIe
MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyudenue reomerpun orBoautcs 2 yaca B Heaeno B 10 knacce u 1 vac B Henemo B 11 kiacce,

BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COAEP)KAHUE YYEBHOI'O KYPCA



10 KJTACC

IIpsiMmble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, HpocTpaHcTBO. lloHsAtne 00
aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHHe MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOUIMECs, NapajuleiIbHBIE MU
CKpeuuBaromyecs mnpsMble. [lapauiebHOCTE NPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: MapaJlIC/IbHBIC
IIPsIMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX NMPAMBIX; MAPAJLICIBHOCTh IPSAMOM U IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YTOJI MEXIy INPSAMBIMH B IPOCTpaHCTBE. [lapayenbHOCTH INIOCKOCTEH:
IapajuleJIbHbIE IUIOCKOCTH; CBOWCTBA MNapajUIeJbHBIX IIOCKocTed. llpocrelimme mnpocTpaHCTBEHHBIE
Gburypsl Ha IJIOCKOCTH: TETPadAp, KyO, Mapaienenumne; IOCTPOCHUE CEUEHUI.

[lepneHUKYIAPHOCTD NMPSMOM U IUIOCKOCTHU: NEPIEHIUKYIISIPHBIC IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
NapaJuIeJIbHbIE U NMEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYJIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MpPSMOW MNEPHEHIUKYJSIPHOM IIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJl MEXIy MNpsSMOM H
IJIOCKOCTBIO; JBYTI'PAHHBIM YIOJI, JIMHEWHBIA YroJl ABYTPaHHOTO yruia. IlepneHaukynsp M HakJIOHHBIE:
paccTosiHue OT TOYKHM JI0 IIJIOCKOCTH, PAacCTOSHUE OT MPSAMOM 1O IUIOCKOCTH, IpoeKuus (Urypsl Ha
IUI0CKOCTB. lleprenauKyIIpHOCTD MII0CKOCTEN: IPU3HAK NEPIEHIUKYJIAPHOCTU ABYX IIockocTell. Teopema
0 TPEX NEPIEHIUKYJIApax.

MHOrorpaHHUKHU

[loHsAiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBIIYKJIBIE W HEBBIIYKIIbIC
MHOI'OTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; I'paHd U OCHOBAHMS IIPU3MBI,
npsMas M HaKJIOHHAas IpU3Mbl; OOKOBask M IOJIHAs IOBEpPXHOCTh mpu3Mel. [lapamnenenumnern,
IIPSIMOYTOJIBHBIM NapaJlIeienunes u ero ceocrsa. [IupamMuia: N-yrojgpHas nupaMua, rpaHd U OCHOBaHUE
IMpaMu/ibl; OOKOBasl U IOJIHAsA MMOBEPXHOCTh MUpPAaMUbL; MPaBUIIbHAS U yCEUEHHAs NMUpaMUAd. DIIEMEHThI
IpU3MBbl U MpamMusl. [IpaBuibHbIE MHOTOTPAHHUKH: TTOHSATHE NTPAaBUJIBHOIO MHOTOTPAHHUKA; NTPaBUJIbHAS
npu3Ma M MpaBUIbHAsS NUpPaMUAA; MpPaBWIbHAS TPEyroyibHas NMUpaMua U MPaBHIBHBIA TeTpa’ap; KyoO.
[IpencraBienre o MpaBUIBHBIX MHOTOTPaHHMKAaX: OKTa’yAp, AOAEKa’aAp U uxocadap. CedeHHs] MPU3MBI U
MIAPAMU/JIBI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTENBHO TOYKH, MPSAMOMW, IIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPaMUJax, apauieenuIe ax, IPaBUIbHBIX MHOTOTpaHHHUKAX.

Bblunicnenue 3€eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomans OokoBoit
MOBEPXHOCTU M TIOJHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJb OCHOBAaHMH, TeopemMa O OOKOBOM
MOBEPXHOCTU IpsAMOM mpu3msbl. [1omans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MUPaMUBbI,
Teopema o IUIoIIAaN yceu€HHOM nupaMusl. [ToHsTre 06 06béMe. O0bEM MHpaMUIbI, TPU3MBI.

[Tonobuble Tena B mpocTtpaHcTBE. COOTHOIIEHHS MEXIy IUIOHIAJIMU TOBEPXHOCTEH, o0BEMamu
MOI00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unuuapudeckast MOBEpXHOCTb, 00pa3yoNue UIHHAPHYECKON MMOBEPXHOCTH, OCh IIMIUHAPHYECKON
noBepxHocTu. L{unuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opasyrollas U OCh; IUIONIAJb OOKOBOH H
ITOJIHOW ITOBEPXHOCTH.

Konunyeckass moBepxHOCTb, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh W BEpPIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe U BeplinMHa, oOpasyromias U OCh; IUIOIAAb OOKOBOW W TOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yolue U BEICOTa; OCHOBaHUA U OOKOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, Iuamerp; IUIOIAAb MOBEPXHOCTH cdephl. BzaumHoe pacnosoxeHue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; momaasb chepsl.

N300pakeHue Tes BpallleHHsl Ha MIIOCKOCTH. Pa3BépTka umHApa U KOHYyca.



KomOunHanuu Ten BpallleHusl 1 MHOTOTpaHHUKOB. MHOrOrpaHHMK, ONMCaHHBIN 0KoJI0 cdepsl; chepa,
BIIMCaHHAasl B MHOTOTPaHHUK, WU TEJIO BPALICHHUS.

[Tonsatue 06 o6wvéme. OcHOBHBIE CcBoOicTBAa 00bEMOB Ten. Teopema 00 00BEME MPSMOYTOIBLHOTO
napajiesnienunena u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u rwiomaab chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAy IUIOIAASMM IOBEPXHOCTEH, 0O0bEMamu
MOIOOHBIX TEIL.

Ceuenust mwimHApa (MapajuieIbHO W TEPHEHIUKYISPHO OCH), CEYeHHs KOHyca (TmapajuiebHoe
OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTu U B mpocTtpaHcTBe. Cl0KEeHHEe M BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uucio. PasnokeHwe BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio mnapamnenenunena.
Pemenne 3amady, CBSA3aHHBIX C NPUMEHEHMEM IIpaBUI ACUCTBUN C BeKkTopamu. IIpsMoyronbHas cucrema
KoopAMHAT B mpoctpaHcTBe. KoopamHatel Bekropa. IIpocreiimue 3ajauum B KOOpAMHATaX. YTOJI MEXIy
BekTopamu. CKalsipHOEe NPOM3BEACHUE BEKTOPOB. BbIunciieHue yrioB MeXAy NPSAMBIMH U IUIOCKOCTSMH.
KoopanHaTHO-BEeKTOPHBII METO/] P PEIICHIH T€OMETPHUECKUX 3a]1ad.

INVIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATbHI

JInuHOCTHBIE  pe3yJbTaThl  OCBOEHHMS  IporpaMMbl  yueOHoro mpeamera  «MaremaTukay
XapaKTepU3yIOTCA:

I'pazknanckoe BocnuTaHue:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKON MO3MIMK OOYYAIOMIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO
YjieHa POCCHICKOrO OOIIeCTBa, MPEACTABICHHEM O MaTeMAaTHYeCKUX OCHOBaX (DyHKIIMOHUPOBAHHS
Pa3NUYHBIX CTPYKTYD, SIBICHHUH, Mpouesyp I'pa)kJIaHCKOro o0mecTBa (BBIOOPHI, ONPOCH! U Ip.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLIMAIbHBIMUA UHCTUTYTAaMH B COOTBETCTBUU € UX (DYHKIMSIMHU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BocIMTaHHE:

c(OPMHUPOBAHHOCTHIO POCCUMCKOM TIpa)XTaHCKOW UACHTUYHOCTH, YBaXEHUS K MPOIIJIOMY H
HACTOAILLEMY POCCHUMCKOM MaTeMaTHKH, LI€HHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHHSM POCCHMCKHUX
MaTEMaTUKOB U POCCHUICKOM MaTEeMaTHYECKOM IIKOJbI, K MCIOJIB30BAHUIO ITUX JOCTHKEHMH B JIPYTHX
HayKax, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HaHMEM [JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHMsI, 3TUYECKOTO IOBEJIEHUS, CBA3AHHOIO C IMPAKTUYECKUM IPUMEHEHHMEM JOCTHIKEHUN HAyKu U
JeSITENIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO Oy TyIIEro.

JCTeTHYECKOe BOCIIUTAHHE:

JCTETHUUYECKUM OTHOLIEHUWEM K MHUDY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUH, PACCYX ACHUH; BOCOPUUMYHUBOCTBIO K MaTEMaTUYECKHM acCHeKTaM pa3InYHbIX
BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TNPHUMEHATh MaTeMaTHYeCKWe 3HaHUS B MHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpa3a JKW3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3I0POBBIO (3I0pOBOE MHTaHUE,
cOamaHCUpPOBAaHHBIA pEXHUM 3aHATUH U OTHbIXa, peryjsipHas (u3nuecKas aKTHBHOCTB); (DHU3HUECKOro
COBEpIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESTENLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHUEM II€HHOCTH TPYIOJIIOOMsS; MHTEPECOM K pa3iIMyHbIM chepam
po¢eCCUOHATILHON NeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPUII0KEHUIMHU, YMEHUEM COBEPILIAThH
OCO3HAHHBIM BBIOOp Oyaymied mNpopecCuu | peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTe€MaTH4ecKoMy OOpa30BaHHUIO U CaMOOOpPA30BaHMIO HAa MPOTSKEHUU



BCEH JKM3HU; FOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PEHICHUM NPAKTUYECKHUX 3a/1ad MaTeMaTHUYECKOU
HaIlpaBJIECHHOCTH.

JK0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJOTUIECKON KYJIbTYpPhl, TOHUMAaHUEM BIIUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHME TPUPOJHOW U COIMAIBHOM Cpebl, OCO3HAHHWEM TIIJI00AJBLHOrO XapakTepa
HKOJIOTMUECKUX IMPOOJIeM; OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWW JJIs pelleHHs 3a]ad B
00JacTH OKpPYXArOIIeH Cpebl, TUIAHWPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOKHBIX TOCIECICTBHUUA MIJIst
OKPYKarOILIEH Cpeibl.

LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH
U OOIIECTBEHHOW TMPAKTUKH, T[MOHUMAHHUEM MAaTEeMAaTUYECKOM HAyKM Kak cdepbl dYeloBEYeCKOU
NEeSTEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUYMMOCTH JUISl PA3BUTHUS LUBUIIU3AINH; OBJIAJICHUEM S3BIKOM
MaTe€MaTUKU U MATEeMAaTHYECKOW KyJbTYpPOH KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYILECTBISATH
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IESITEIIbBHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble  pe3yNbTaThl OCBOCHHUS MporpamMmbl  yuyeOHOro mpeamera «MaremaTHKay
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMH HO3HABAMENbHbIMU OelUCMEUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.
1)  Vuusepcanonvie nosnasamenvuvle Oeticméus, obecneuusaiom — Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00yuanuuxcs (0ceoenue Memooo8 NOHAHUS OKPYICAIOULe20 MUpa, npumeHenue
JI02UHeCKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueir).
Ba3oBble Jioruyeckue aeiicTBUS:
® BBISBISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPH3HAKA MAaTeMaTHYECKHUX OOBEKTOB, MOHSATHUH,
OTHONIICHUH MEXJy TOHATUAMHU; (OPMYJIHPOBATH ONPEICIICHUs TOHSITHIA, YCTaHABINBATH
CYIIECTBEHHBIH MpPHU3HAK KIacCCH(PUKAIUU, OCHOBAHUS ISl 00OOIICHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;
® BOCIPHHWMATH, (OPMYIUPOBATH H TPEOOPA3OBBIBATH  CYXKACHHS: yTBEPAUTCIBHBIE U
OTpUIATEIIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

® BBIABISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3H M MPOTHBOPEUUS B (aKTax, NaHHBIX,
HAOJTIOJICHUSAX W YTBEPKICHUSIX, TpeIylaraTh KPUTEPHH IS BBISBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

e JenaTh BBIBOJABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKIIIOYSHUH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

® T[POBOJUTH CAMOCTOSITENIHO JOKa3aTelIbCTBA MAaTEMaTHYEeCKHX YTBEPKIEHUH (TpsMble U OT
MPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, TMPHUBOJUTh TMPHUMEPhl UM  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYKICHHS U BHIBOJIBI;
e BBIOMpaATh CHocoO perieHuss y4eOHOU 3ajaud (CpaBHHMBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BBIOMpaTh HanboJIee MOIXOISAIINIA C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbie ncciienoBaTebcKue 1elCTBUS:

® HCIIOJIB30BATh BOIMPOCHI KaK HCCIICIOBATEIIBCKUI WHCTPYMEHT TO3HAHHS; (DOpMyIHpOBaThH
BOTIPOCHI, (PUKCHpYIOIHE MPOTHBOpPEUNE, MpOoOJIeMy, yCTaHABIMBAaTh HCKOMOE W JAHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIHIO0, MHEHUE;

® [POBOJUTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIN IKCIEPUMEHT, UCCIIEJJOBAHHE MO yCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4eckoro 00beKTa, SBJICHUS, IIPOLECCA, BBIIBJICHUIO 3aBUCUMOCTEN MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;



CaMOCTOSITEJILHO  (hOPMYJIMPOBATh OOOOINEHUS W BBIBOJBI 0 pe3yJibTaTaM IPOBEAECHHOTO
HAOJTIOJICHUs, MCCIIC0BAaHUs, OLICHUBATh JOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB H
000011IeHMI;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE IPOIECCA, a TAKKE BBIABUTATH IMPEANOJIOKCHHUS O €ro
Pa3BHTHUH B HOBBIX YCIIOBHSX.

Padora ¢ undopmanueii:

BBISIBIIAATh  AeUUMTH MHPOpPMALMU, JaHHBIX, HEOOXOAMMBIX JJIsi OTBETA HAa BONPOC M JUIA
peleHHs 3a/1a4H;

BBIOMPATh MH(POPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh
Y MHTEPIIPETUPOBATH MH()OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

CTPYKTYPHPOBaTh HMH(MOPMALUIO, TNPEJICTABIATh €€ B pa3IM4YHbIX (HOpMax, HILTIOCTPHPOBATH
rpaduyuecKy;

OLICHMBATh HAI&KHOCTH NH(POPMAIMH 110 CAMOCTOSATEIBHO C(HOPMYITNPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvbhvle KOMMYHUKAGMUGHDLE OeliCmELsl, 00eCneuusaron chopmMuposanHoCnb COYUALIbHBIX
HABbLIKOB 06)/’{61}01/[4”)6'6’}1.
OO01menue:

BOCIIPUHHUMATH U (DOPMYITHPOBATH CYXKJICHHUS B COOTBETCTBHH C YCJIOBUSMH U LEISAMHU OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN pe3ysIbTaT;

B X0J1€ OOCYXKICHHSI 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYkK/IaeMOI TeMbl, MPOOIEMBI, PelIaeMoii
3a/1auu, BBICKA3bIBaTh HMJICH, HAIICJICHHBIE HA TOMCK DPEIICHUS; COMOCTABISATh CBOU CYXXKICHHUS C
CY>KICHHUSIMH JPYTMX YYacCTHHUKOB JHaliora, OOHApy>KUBAaTh Pa3lMyue U CXOACTBO TMO3HIIMIA;, B
KOPPEKTHOI opMme GopMyITupOBaTh pa3HOTIACcHs, CBOM BO3PAKECHHUS;

MPEICTaBIATh PE3yJIbTAaThl PEUICHUS 3aJadd, OJKCIEPUMEHTa, MWCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITENTLHO BBHIOMpATh opMAaT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3EHTAIlUN U 0COOEHHOCTEH
ayJIUTOPHH.

CoTpyaHnuecTBo:

MOHMMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHONW U MHAMBUYaIbHOM pabOThI MIPH peIIeHUH
y4eOHBIX 3aJla4y; NPUHHUMATh L€JIb COBMECTHON JESITENbHOCTH, IJAHUPOBATh OpraHHU3AINI0
COBMECTHOM paboThl, pacmlpeneisTh BHUIbl PabOT, JOroBapUBaThCsi, OOCYXJIaTh MPOLECC H
pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYINIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUH, «MO3TOBbIE HITYPMbI»
U HMHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBUS C JPYTMMHU YJC€HAMU
KOMaHJbl; OLIEHWBAaTh KAayecTBO CBOEr0 BKJIaJa B OOUIMII MPOAYKT 1O KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuueepcanvhvie pezynamuenvle Oelicmeus, obecneyusarom —GopmMuposanue  CMbLCIO0BIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.
Camoopranuszauus:

COCTABIIATH IJIaH, AITOPUTM PELICHHUS 3aaui, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM UMEIOLINXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnit ¢ y4éToM HOBOM MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BIIAJIETh HAaBBIKAMHU TO3HABATENbHON pedIeKCcHu KaK OCO3HAHHS COBEPIIAEMBbIX ICHCTBHHA H
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yjbTaTa peleHrus MaTeMaTUUYeCKOM 3a1a4u;

MPeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUH 337a4l, BHOCUTh KOPPEKTUBBI
B ICATCIIBHOCTh HAa OCHOBE HOBBLIX 06CTO$IT€JII>CTB, JaHHBIX, HaﬁHeHHBIX OH_II/IGOK, BBISIBIICHHBIX
TPYJAHOCTEN;



® OIEHMBATh COOTBETCTBUE pE3yJbTaTa LIETU U YCIOBHUSIM, OOBSACHATH MPUUYUHBI TOCTHXKEHUS WU
HEJOCTUKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMUOKY, /1aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATDI

10 KJTACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUHM U CIIEACTBUS U3 HUX IPH PEILICHUH F€OMETPUUECKUX 3ajiau.

OnepupoBaTh NOHATUAMMU: N1APATUIETBHOCTD U MEPIEHIUKYIISIPHOCTD IPSAMBIX U INIOCKOCTEH.

KnaccuguupoBars B3auMHOE PacHoI0kKEHHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHSATUSAMM: ABYTPAHHBIN yroJl, TPpaHU JBYTPaHHOIO YIJIa, peOpo JBYTPaHHOIO YIJIA;
JMHEWHBINA YroJl IBYTPaHHOTO yIJIa; IpajyCHas Mepa JBYyIPaHHOTO yrIJja.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBITYKJIBIM W HEBBIMYKJIBI MHOTOTPAHHUK, 3JIE€MEHTHI
MHOT'OTpaHHUKA, PAaBUIIbHBIH MHOTOTPaHHHUK.

PacrioznaBaTh  OCHOBHBIE BHUIBl MHOIOTPAHHUKOB (IMpaMuja; MpPU3MaA, HPSIMOYTOJIbHBIN
napajuiesenumnes, kyo).

KnaccuunupoBaTb MHOIOIpaHHHKH, BbIOMpas OCHOBaHMA Ui KiacCU(UKAUK (BBITYKJIbIE HU
HEBBIITYKJIbIE MHOTOTPAaHHUKH; TNPAaBUIIbHbIE MHOTOIPAaHHUKHM; IpsAMble M HAKJIOHHBIE IPU3MBI,
napajuiesenunebl).

OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEYCHUH, UCII0IB3YSI METO]L CJIE/I0B.

CTpouTth ceueHus MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BBINOIHATH (BHIHOCHBIE) IUIOCKUE YEPTEXKU U3
PHUCYHKOB IPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3a7aun Ha HaXOX/I€HUE FEOMETPUUECKUX BEIMUYMH 0 00pas3liamM WK aaropuT™MaM, NpUMEHsIsI
U3BECTHBIE aHAJIUTHUUYECKUE METOABI NPU PEUICHUH CTaHJAPTHBIX MAaTEMaTUYECKHMX 3a7ad HAa BBIYHCICHHE
paccTOSHUM MeEXAYy [JByMS TOUYKAMM, OT TOYKM JO MpPsMOM, OT TOYKH JO IIJIOCKOCTH, MEXITY
CKPEILMBAIOIUMUCS TPSIMBIMHU.

Pemars 3a7aun Ha HaXOX/I€HWE FEOMETPUUECKUX BEIMUYMH 0 o0pas3lam WIK aaropuT™MaM, NpUMEHsIs
U3BECTHBIE aHAJTUTHUYECKUE METOABI NPU PEUICHWM CTaHJAPTHBIX MAaTEMaTHUYECKHMX 3a7ad HAa BBIYHCICHHE
YIJIOB MEXKIY CKPELIMBAIOIIUMUCS MNPSIMBIMU, MEXIY NPAMONH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JBYTPaHHbBIX YIJIOB.

Boruncnate 00bEMBI M IMIIOLIAAM TOBEPXHOCTEH MHOTOTpaHHUKOB (TMpU3Ma, MHpaMuia) C
IpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOUIEHHS MEXAY IUIOMAIsIMU IOBEPXHOCTEH, 0oO0bEMamu
M0/T0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPHUU; LIEHTD,
0Cb U TUIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[IpumensaTs reomerpuueckue (akTbl A PELUICHUS CTEPEOMETPUUECKUX 3ajad, MpeArojarariux
HECKOJIBKO LIaroB PeUIeHHUs], €CIH YCIOBUS IPUMEHEHHUS 3a/JaHbl B IBHOHN (opMe.

[IpumensTH MpocTENIMEe TPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI ITPU
pELIEHNN CTEPEOMETPUUECKHX 3a1a4.

[IpuBouTE MpUMEpPbl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEM B MNPUPOAE U JKU3HU, paClO3HABaTh
MPOSIBJIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHATHh MOJyuYeHHBIC 3HAHMSA Ha MPAaKTHKE: aHAIM3MPOBATH PEANbHBIE CUTYallMd U IPUMEHATH
U3yYEHHBIC MOHATUS B TPOILECCE IOWCKA pPEIICHUS MaTeMaTHYecKu C(HOpMYyTUPOBAHHOH MpPOOIEMBI,
MOJICJINPOBaTh pEalbHble CHUTyallUd Ha S3bIKE I'€OMETPHM, HCCIEA0BaTh IIOCTPOECHHBIE MOJEIU C



MCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammapaTa anreOpbl; pemaTh IpaKTUYeCKue 3aJauu,
CBSI3aHHBIE C HAX0XJICHUEM T'€OMETPUUECKUX BEIIUYUH.

11 KJIACC

OmnepupoBaTh MOHATHSIMHU: IHWIHHIPUYECKAs TMOBEPXHOCTh, OOpasyrolHe UIHHIPUICCKON
MOBEPXHOCTH; IMHJIMHIP, KOHHYECKAs IMOBEPXHOCTh, OOpPa3yIOIIMe KOHUYCCKOH IOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

Pacrio3HaBath Tena BpaieHus (MUIMHADP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI TMOJTYYCHHUS TEJT BPAIIICHHUSL.

KrnaccuduuupoBars B3auMHOE pacIiojokeHue chepbl U IIIOCKOCTH.

OmnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHME CETMCHTA, BBHICOTA CEIMEHTA; MIApOBOM
CJIOH, OCHOBAHHUE MIAPOBOTO CIIOSI, BHICOTA IIIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Bbrumcssite 00bEMBI U TUIOIIA/IM TOBEPXHOCTEH TEJ BpPAICHHS, TEOMETPHUECKHUX TEJ C IPUMCHEHHEM
dbopmyL.

OmnepupoBaTh NOHATHSIMH: MHOTOI'PAaHHUK, BIIMCAaHHBIA B c()epy W OMHCAHHBIA OKOJIO cepbl; chepa,
BITMCAaHHAs B MHOTOTPAHHUK WITH TEJIO BPAIICHHUS.

BBIUHCIISITE COOTHOIICHHS MEKY IJIOIIAASIMHU MIOBEPXHOCTEH U 00BEMaMK MOJOOHBIX TEL.

N3006pakaTh n3ydaeMbie GUTYPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTH CCUCHHUS TEJI BPAILICHHUS.

W3Biekath, HWHTEPIPETHPOBATh K MPEOOpPa3OBbIBATH HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBarhb MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpa Ha YHUCIIO,
OOBSICHAThH, KAKUMH CBOMCTBAMH OHH 00JIa/IaI0T.

[TpuMeHATH MPaBHIIO Mapaslie/IeuIe/1a.

OnepupoBaTh MOHATHSAMH: JEKapTOBBl KOOPAWMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTroJ MEXIy BEKTOPaMH, CKaJISPHOE MPOU3BEIACHUE BEKTOPOB,
KOJUTMHEAPHBIC U KOMILJIAHAPHBIE BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB U MPOW3BEJCHHUE BEKTOPA HA YUCIIO, YIOJ MEKIY BEKTOPAMH, CKaSIPHOE
IMPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumMeHsTh TeoMeTpuvecKkrue (GakThl JUISI PEIICHHsS CTEPEOMETPUYECCKHX 3a/ad, MpPEAIoIararonux
HCECKOJIBKO IIaroB p€lICHUs, €CJIN YCIIOBUSA NIPUMCHCHUSA 3a/IaHbI B SIBHOU q)OpMC.

Perrats mpocreiinme reoMeTpuyecKre 3aa4i Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia.

Perrate 3aaun Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH M HAXOXKICHHE T'€OMETPHUECKUX
BEJIMYMH TIO0 0o0Opa3iamM WM ajlropuT™MaM, MPHUMEHSS W3BECTHBIC METOJbI MPH PEIICHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1ad.

[IpuMeHATH MpocCTeiIMe NPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI PH
pEIICHUH CTEPEOMETPUICCKHX 3a/1a4.

[TpuBOAMTH TpPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TPUPOJC M JKU3HU, PACIO3HABATh
IMPOABJICHUEC 3aKOHOB I'€OMETPHH B UCKYCCTBE.

[IpuMeHATh MONMyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEABHBIE CUTYallMd U IPUMEHSTH
W3yYCHHBIC TOHATHS B TIPOIECCE IOUCKA PEIICHUS MaTeMaTHYeCKH CHOPMYJTUPOBAHHON MPOOIEMBI,
MOJICJIMPOBaTh pEaIbHbIC CHUTyallMd Ha S3bIKC T'€OMETPUH, HCCIICAOBaTh IOCTPOCHHBIC MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYUCCKHX MOHATHI U TeOopeM, armnapara ajareOpsl; peiaTh MpakTHUSCKHe 3a/1a4u,
CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPHUYCCKHUX BEITHYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumenoBanue
Ne (undposbie)
pa3aesioB M TeM Kontpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThbI padoThI
pecypcsl
Bgenenue B
10
CTEPEOMETPHIO
[IpsiMbI€ ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
PocTP 12 1
[TapamienbHOCTD IPAMBIX
U IJIOCKOCTEN
[lepnenaAMKYISIPHOCTH 12
IPSIMBIX U IIJIOCKOCTEMN
Vsl MeXay NpsSMbIMU U 10 1
IJIOCKOCTSIMU
MHoOrorpaHHuku 11 1
O06bEMBI
9 1
MHOT'OIPAaHHUKOB
[ToBTOpeHue: ceyenus, 4 1
PAcCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0

YACOB 110 I[TPOTPAMME




11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumenoBaHue

Ne (uudgposbie)
pa3fejioB u TeM Kontpoabubie IIpakTuueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThbI padoTbl

pecypcsl

Tena BpaieHus 12
OOBEMBI TET 5 1
Bexkrops! u
KOOpJUHAThI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHHUE,
0000111EHNE, 7 1
cUCTEeMaTH3aIus
3HAHUU

OBIIEE KOJIMYECTBO

- 34 3 0

YACOB 110 [TPOTPAMME







INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanyecTBo yacoB
Tema ypoka
n/n Bcero
OCHOBHBIE IIOHATHUS CTEPEOMETPUHU: TOUKA, NPsIMast, INIOCKOCTb,
1 npoctpancTBo. [IpaBuia u3o0paskeHus: Ha pUCYHKaX: U300paKEeHUS 1
IUIOCKOCTEH, apajiesIbHbIX NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 Ilepecekaromumecs MIOCKOCTH 1
3 [TonsTHs: nepecekarolecs MIOCKOCTH, NTepeceKarolecs npsamas 1 1
TUIOCKOCTh
4 3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHle MHOTOIPaHHUKOB Ha 1
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YePTEKax
HauanbHble cBeZieHHs 0 KyOe U TUpaMuJIe, UX Pa3BEPTKUA U MOJECIIH.
CeueHuss MHOIOI'paHHUKOB
7 [NonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: AKCHOMBI 1
CTEPEOMETPHUH U CIEICTBHS U3 HUX
8 AKCHOMBI CTEpEOMETPUU
9 CJICZICTBUS U3 aKCHOM CTEPEOMETPHH 1
10 [lonsTre 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUH: AKCHOMBI 1
CTEPEOMETPUH U CIEICTBHS U3 HUX
[TapannensHOCTh NPSAMBIX U INIOCKOCTEH B TPOCTPAHCTBE:
11 napajelibHble IpsSMble B IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX 1
IPSMBIX
12 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1
[TapannensHOCTh NPSIMON U TIIOCKOCTH
13 B3anmHoe pacrionoskeHue MpsiMbIX B TIPOCTPAHCTBE: 1
NepeceKaroIInecs, MapauieIbHbIC U CKPEIHMBAIOIINECS MTPSIMbIE
14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU 1
15 Yrois Mexay NpsSIMBIMU B ITIPOCTPAHCTBE 1
16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 1
17 [TapamneasHOCTh TUIOCKOCTEHN: TTapaieTbHbIE TUIOCKOCTH 1
18 CBolicTBa napasuleIbHbIX MIOCKOCTEN 1
19 [Tpocreiimuye npocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, 1
KyO, mapajienenumne;
20 [TocTpoenne ceueHmit
21 [TocTpoenue ceuenumii
29 KonTponbhas pabota no teme "lIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 1
[TapayieabHOCTB NPSIMBIX U TUIOCKOCTEN"
93 [leprieHAUKYISPHOCT NMPSMOHN U IJIOCKOCTH: NEPIECHANKYIAPHBIE 1
IpsSMbIE€ B IPOCTPAHCTBE
24 [psimble mapasienbHble U MepIeHIUKYISPHBIE K TUIOCKOCTH 1




25 [psimble mapasienbHble U NePHIeHIUKYISPHbIE K TUIOCKOCTH 1

26 [Ipu3Hak nepreHAUKYISIPHOCTH TPSIMOM U TNTIOCKOCTH 1

27 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o psIMOiA TEPIICHIUKYIISAPHOM IITIOCKOCTH 1

29 Teopema o TpsMOii IEPIICHANKYIIPHOMN IIOCKOCTH 1

30 Teopema o0 IpsIMOiA TEPIICHIUKYIISAPHOM IITIOCKOCTH 1

31 [lepnieHiMKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, 1
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

32 [lepnieHiMKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, 1
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

33 [lepnieHiMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, 1
paccTosiHUE OT NPSAMOMN J0 MIIOCKOCTH

34 [lepnenauKymsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, 1
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U IJIOCKOCTHIO

36 JIByrpaHHbIi Yo, JMHEHHBIN yroi JBYTpaHHOIO yIiia

37 JIByrpaHHBIN yroJ1, JUHEHHBIN YToJl JBYTPaHHOIO yTria 1

38 [TepnieHIUKYIAPHOCTD IIOCKOCTEHN: MPU3HAK MEePIEHIUKYIAPHOCTH 1
JBYX IJIOCKOCTEH

39 [lepneHIMKyYISPHOCTD MIIOCKOCTEN: TPU3HAK NEPIIEHUKYIIPHOCTU 1
JIBYX INTIOCKOCTEMN

40 [TepnieHIUKYISAPHOCTD MIOCKOCTEMN: MPU3HAK NEPIEHAUKYIIPHOCTH 1
JBYX IUIOCKOCTEN

41 Teopema o TpéX NepneHAuKyYIApax 1

42 Teopema o Tpéx nepneHAuKyIsIpax

43 Teopema o TpéX NepneHAuKyYIApax 1

44 KonTpoabHas pabora o tTemam "l[leprneHIuKyIsIpHOCTb NPSAMBIX U 1
rwiockocTe" u "YTibl MeXAy IPSIMBIMU U TNIOCKOCTAMHU"
[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHHKA,

45 BBINYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKH; pa3BEPTKa 1
MHOTOTpaHHHKA

46 [Ipu3ma: n-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHUS IPU3MBI; IIpsMasi U 1
HaKJIOHHAs IPU3MBbI; OOKOBasi U MOJIHAsI IOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsAMOYTOJIbHBIN MapauIeNICIIAIIET U €0 CBONCTBA 1
[Mupamuaa: n-yronpHasi nupamMu/a, TpaHu U OCHOBAHUE MMUPAMU/IBL;

48 OOKOBast ¥ MOJTHASI TOBEPXHOCTh MUPAMHU/JIbL; TPABUIIbHAS U YCCUEHHAS 1
nupamMuia
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE MTPABUIBLHOTO

49 MHOTOTpaHHMKA; ITpaBUIIbHAS TPU3Ma U MpaBUIIbHAS TUPAMU/IA; 1
NpaBUJIbHAS TPEYToJbHAas MUPAMUa U MPABUIIBHBINA TETpadp; Kyo

50 [IpencraBiaenne o NpaBUIbHBIX MHOIOIPAaHHHUKAX: OKTA3p, JOAEKadIp 1

U UKOCadIP.




CI/IMMeTpI/ISI B IIPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIIbHO TOYKH,

o1 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI CHMMETPUH B MMPaMUAAX, 1
napaieNienumnesax, NpaBMIbHBIX MHOTOTPAaHHUKAX
52 Brruucienue 31eMeHTOB MHOTOIPAaHHUKOB: pEOpa, JUaroHasu, yIriibl 1
[Tnomans 60KOBOI MOBEPXHOCTH U IOJHOM MOBEPXHOCTH MPSMON
53 MIPU3MBI, TUIOIIA b OCHOBaHUM, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH 1
MPSMON MPU3MBbI
[Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH MPABUIHLHON
o4 NUPaMU/Ib, TEOPEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH YCECUEHHON 1
TTUPAMHU/TBI
55 KonTtponpHas pabora no Teme "MHoOrorpaHHUKH" 1
56 [Tonsitre 06 06bEME 1
S7 O0bEM nupamMuIbl 1
58 O0BEM TUpaMuIbI 1
59 O0BEM upamMuIb1 1
60 O0BEM TUpaMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BbEM TPU3MBI 1
63 O06BEM pu3MBbI 1
64 KonTponbhas pabota no teme "OO0bEMBI MHOTOTpaHHUKOB" 1
65 [ToBTOpenue, 0600IIeHNEe crucTeMaTr3anus 3Hauui. [locrpoeHue 1
CeUeHH B MHOTOI'paHHHKE
[ToBTOpenue, 06o0IIeHNe cucTeMaTr3alus 3HaHui. Beruncnenue
66 PaCCTOSIHHIA: MEXY ABYMSI TOYKaMH, OT TOYKH JIO IPSIMO#, OT TOUKH 1
710 TUTOCKOCTH, MEX]Ty CKPEIIUBAIOIMIMMUCS TPSMBIMU
67 HToroBas KOHTpOJIbHAsA paboTa 1
[ToBTOpenue, o6o0IIeHe cucTeMaTr3alus 3HaHui. Beruncnenue
68 YTJIOB: MEXIY CKPEUIHBAIOIIUMUCS MPSIMBIMH, MEXY TIPSIMOU 1 1
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXIY IIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

Ne Koau4vecTBo 4acoB
Tema ypoka
n/n Bcero

1 Cdepa u map: ueHTp, paauyc, AMaMeTp; IIoa b HOBEPXHOCTH 1
chepsl

5 B3anmHuoe pacrionoxeHue cepbl U IIOCKOCTH; KacaTellbHas 1
IJIOCKOCTH K cdepe; miomanb cheps

3 N3o0paxkenue cdepsl, mapa Ha maockocTd. CedeHus mapa 1

4 [unuaapudeckast MOBEPXHOCTh, 00pa3yroIIue UIHHIPHISCKON 1
MOBEPXHOCTH, OCh LIWIMHIPUIECKOH MOBEPXHOCTH

5 Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb, 00pa3yrouias U oCh; 1
TUIOIIAs OOKOBOI M TIOJHOM MOBEPXHOCTH
N3o06paxenne nunmHapa Ha MI0CKOCTU. Pa3BépTka nununapa.

6 Ceuenus nunuHApa (MIOCKOCTHIO, MapalIebHON UITN 1
MEPIEeHIUKYISIPHON OCH LIMITUHAPA)

; Konunueckas HOBerHOCTL,u06pa3y}0mHe KOHUYECKOW MOBEPXHOCTH, 1
OChb U BepIlIMHA KOHMYECKON TOBEPXHOCTH

3 Konyc: ocHoBaHue 1 BepmnHa, 00pa3yronias U 0Ch; TIIOMAIb 1
OOKOBOH U MOJIHOW TOBEPXHOCTH

9 Y ced€HHBIN KOHYC: 00pa3yollre U BBICOTa; OCHOBAHUS U OOKOBas 1
MOBEPXHOCTh
N300paxenune koHyca Ha miaockocTu. PazsépTka konyca. CeueHus

10 KOHYyca (IUIOCKOCTBIO, MapajlIeIbHON OCHOBAHUIO, U INIOCKOCTBIO, 1
MIPOXOASIIEH Yepe3 BEpIINHY)

11 KomMOunanus ten BpauieHus: ¥ MHOTOIpaHHUKOB 1

12 MHororpaHHHK, OTMCaHHBINA 0KkoJI0 chepsl; chepa, BIcaHHAsS B 1
MHOTOTPaHHUK WU B TEJIO BPAILCHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBAa O0BEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl

16 ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEX/TY IIIOLIAIIMU 1
MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEI

17 KonrtponbHas pabora no remam "Tena Bpamenus" u "O6bemsl Ten" 1

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO0 1

21 PasnoxxeHue BekTopa 1o TpéM HEeKOMILTaHAPHBIM BekTopaM. [IpaBuio 1
napajuieNienuneaa

99 Pemenue 3aga4, cBI3aHHBIX C MPUMEHEHUEM MTPABHII IEUCTBUM C 1
BEKTOpaMH

93 [IpsimoyronbHas cucteMa KOOpAMHAT B TpocTpaHcTBe. KoopanHatel 1

BekTopa. [IpocTelimume 3agaun B KOOpAUHATAX




24 VYron mexay Bekropamu. CKalsipHOE IPOU3BEAECHNE BEKTOPOB

25 Boruncnenue yriioB Mex1y NpsSIMbIMU U TIOCKOCTSIMU

26 KoopanHaTHO-BEeKTOPHBII METO/] P PEIICHUH T€OMETPHUECKUX 1
3a1a4

97 Kontponbnas padota mo teme "BeKkTopsl 1 KOOpAMHATHI B 1
npocrpaHcrae”

08 [ToBTOpenue, 06061meHne 1 cuctemaTu3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBbI Kypca IIJIaHUMETPUU

29 [ToBTOpenue, o0o0mIeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIE 1
¢burypsl, hakTel, TEOPEMBI Kypca IIIaHUMETPUU

30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a9n 1
IUIAHUMETPUHU U METOJIbI UX PELICHUS

31 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3aIusl 3HaHUH. 3a1aun 1
TUIAHUMETPUHU M METOJIbI UX PELICHUS

32 [ToBTOpenue, o0o0IeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIC 1
¢burypsl, GakTel, TEOPEMBI Kypca CTEPEOMETPHH

33 HroroBasi koHTpoIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlnsl 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34










