CormacoBaHO Ha 3aceIaHUNA
[1eJarOrM4YeCKOro CoBeTa
IIporoxon Ne 8 ot 30.08.2023r

MyHuImmnaipHoe 010/PKETHOE 00IIIe00pa3oBaTEIbHOE YUPESIKICHHUE
«CeMEeHHHMKOBCKas CpeiHss 001Ie00pa3oBaTesibHas KO

YT1Bepxkaaro:

Hupexrop MBOY «CemennnkoBckas COIL»
A. . denpaman

IMpuka3 Ne 01-08-189/2 ot 31.08.2023

Pabouas npocpamma
0 MPEIMETY
«I'eomerpusi. ba3oBblil ypoOBeHb»
10-11 xnaccsl
cpoku peanmzanun: 2023-2026 yueOHbIC TOIbI

c. CemennukoBo 2023 r.



MOSICHUTEJIbHASA 3AITUCKA

PaGouas mporpamma yuebHoro kypca «I'eomerpusi» 6azoBoro ypoBHs it ooyqaromuxcs 10 —11 kiaccoB paspadborana Ha ocHoBe DeepaibHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEILHOIO CTAHIAPTA CPEIHEro 00IIero 00pa3oBaHus, ¢ y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, TIPEIBIBIIEMBIX K
MaTeMaTHYECKOMY 00pa30BaHMIO, U TPAJUIIMI POCCHIICKOTO 00pa3oBaHus. Peau3aius nporpaMMbl 00SCIICYUBACT OBJIAICHHE KIFOYCBBIMH KOMIICT CHIIUSIMH,
COCTaBJISIFOLIIMMHU OCHOBY JIJISI CAMOPA3BUTHSI M HEIPEPHIBHOTO 00Pa30BaHUsL, IIEIOCTHOCTh OOMICKYIBTYPHOTO, INYHOCTHOTO U TI03HABATEIIBHOTO Pa3BUTHSI
JTUYHOCTH O00YJaFOIIUXCSI.

HEJIX U3YUYEHUSA YYEBHOT'O KYPCA

BaxxHOCTh y4eOHOT0 Kypca reOMETpUH Ha YPOBHE CPEIHET0 001ero oopa3zoBanus 00ycIOBICHA TPAKTUYCCKON 3HAUUMOCTBIO METAIIPEMETHBIX H
MPEIMETHBIX Pe3yJbTaTOB 00YYECHUS TEOMETPHH B HAIPABJICHUH JIMYHOCTHOTO PAa3BUTHA 00ydaromuxcs, GopMUpoBaHus (yHKIIMOHATLHONH MaTeMaTH4eCcKOi
IPaMOTHOCTH, U3YYCHUS IPYTUX YUCOHBIX JUCIUILINH.

PazButue y oOydarommxcs mpaBUIbHBIX MPECTABICHUN O CYIITHOCTH U MPOUCXOKICHUU T€OMETPUIECKUX aOCTpaKIINil, COOTHOIIEHUU PEATIBHOTO U
UJICATBHOT0, XapaKTepe OTPAKCHUS MATEMATHUECKOM HAYKOH SIBIICHHUH U TIPOLIECCOB PEaTbHOIO MUPA, MECTE TEOMETPUH B CUCTEME HAYK U POJIH
MAaTeMaTU4YCCKOTO MOACINPOBAHUA B HAYYHOM IMO3HAHWU WU B IIPAKTHUKE CHOCO6CTBy€T q)OpMI/IpOBaHI/IIO HAaYy4YHOI'O MUPOBO33PCHHUA yHaAllIUXCs, a TAKIKC Ka4CCTB
MBILUICHUS, HEOOXOAUMBIX JUISl aJJalTAllii B COBPEMEHHOM OOIIIECTBE.

F€0MeTpI/I$I ABJIACTCA OJHUM U3 0a30BBIX npeaAMETOB HAa YPOBHE CPpCAHLETO O6HI€FO O6pa3OBaHI/I$I, TaK KaKk 00€eCIIeYnBacT BO3MOKHOCTE HN3YUCHUA KaK
JMCLUIUIMH €CTECTBCHHO-HAYYHON HAIPABICHHOCTH, TAK M TYMaHUTAPHOA.

Jlornueckoe MeInuieHue, GopMupyeMoe Ipu U3y4eHHH 00y4JaroIUMHUCS TOHSITHIHHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IIEMOYKH JIOTHUYECKUX YTBEP)KICHHH B
XO/JI€ pelIeHHs] TEOMETPUUECKUX 3aja4, YMEHUE BBIIBUTATh M OMPOBEPTaTh TUIIOTE3bI HEMOCPEACTBEHHO UCTIOIB3YIOTCS MPHU PEUICHUH 33/1a4 €CTECTBEHHO-
HAay4YHOr'o ouKJjia, B 4aCTHOCTHU U3 KypcCa (1)1/131/IKI/I.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00ACTAX AEITEIbHOCTH YenoBeka. OpueHTAaIHs YeloBeKa BO
BPEMEHU H MTPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COIUATLHOTO OBITHS, (hopMa OTPaKEHUSI OKPYKAFOIIETO MHUPA, YCIOBHE YCIEITHOTO MO3HAHUS U
aKTUBHOTO MpeoOpa3zoBaHus AeUCTBUTENHHOCTH. ONeprpoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEINHSET pa3Hble BUAbI Y4EOHON U TPYI0BOH
NeSITeNbHOCTH, SBIISICTCS OJHUM U3 MPOPECCHOHATBHO BaXKHBIX Ka4eCTB, IOATOMY aKTyalbHa 3a7aua (JOPMUPOBAHUS Y 00YUAIOIINXCS TPOCTPAHCTBEHHOTO
MBIIIJICHUSA KaK Pa3HOBUIHOCTHU O6p213HOl"O MBINIJICHUA — CYHIECTBECHHOT'O KOMIIOHCHTA B IMTOATOTOBKE K HpaKTquCKOﬁ ACATCIIBHOCTHU 11O MHOT UM
HaIpPaBIICHUSM.

[{ens ocBOEHMS TporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00ydeHUsT — 0011e00pa3oBaTebHOE U OOMIEKYIHTYPHOE pa3BUTHE
oOyuarouxcs uepe3 ooecrneueHrne BO3MOKHOCTH MTPHUOOPETEHUS M UCIIOJIb30BAHMS CUCTEMATHUECKUX T€OMETPUIECKUX 3HAHUN U ICUCTBUM, CTICIIH (PUIHBIX
reoMETpHUH, BO3BMOKHOCTHU YCIICITHOI'O IPOJOJIKCHUA O6pa3OBaHI/I${ 10 CICHNAJIBHOCTAM, HE CBA3AaHHBIM C IIPUKIIAJHBIM UCIIOJb30BaAHUEM I'COMCTPUH.

[IporpamMma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAUYCHA I 00YJAIOIIUXCS CPEAHEH [ITKOJbI, He UCTIBITHIBABIIINX 3HAYUTEIBHBIX 3aTPYAHCHU I
Ha ypOBHE OCHOBHOTO 00111ero oopazoanus. Takum o0pa3om, oOydaromrecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIHE MAaTEMaTHYECKHUE YMEHHUSI,
CBSI3aHHBIE CO CIEU(PUKON TeOMETPUH U HEOOXOUMBIE IS )KU3HU B COBpeMeHHOM 0011ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO
0oJee TIyOOKO, €CITU B TaJIbHEHIIIEM BOZHUKHET HEOOXOIUMOCTh B TEOMETPHUSCKUX 3HAHUSIX B MPO(EeCCHOHATEHOM JIeATETbHOCTH.



I[OCTI/I)KCHI/IC e OCBOCHUSA MMPOrpaMMbl OGGCHG‘-IHB&CTCSI PCIICHHUEM COOTBCTCTBYIOIIUX 3a1ay. HpHOpI/ITeTHBIMI/I 3aa4yaMi OCBOCHUSA KypcCa
«["eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax sBISIOTCS:

dbopMUpOBaHKE IPEIICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI H OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIIM MHPOM;

dbopMupoBaHUEe MPEICTABICHNUS O MHOTOIPAaHHUKAX U TeJlaX BPallleHUs KaK O BXKHEHIINX MaTeMaTHUYEeCKUX MOJIENIX, TTO3BOJISIONIMX OMUCHIBATh U
HA3y4YaTh pa3HbIE ABICHUS OKPYKAIOILIET0 MUPA;

dbopMupOBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKax, MOJACISAX U B peaIbHOM MUPE MHOTOTPAaHHHUKH U TeJa BPaIICHUS;

OBJIQJICHUE METO/IaMH PEIICHUS 33724 Ha TIOCTPOSHUS Ha M300PaKEHUSX MMPOCTPAHCTBEHHBIX (DUTYD;

dbopMupOBaHUE YMEHHUS ONIEPUPOBATH OCHOBHBIMH IMOHSATUSMU O MHOTOTPAaHHHUKAX U TellaX BPALICHHs U UX OCHOBHBIMU CBOMCTBAMU;

OBJIAZICHUC AJITOPUTMAMH PCIICHUSA OCHOBHBIX THUIIOB 3aJa4; (bOpMI/IpOBaHI/Ie YMCHHA IMPOBOAUTH HECIOXKXHBIC JOKA3aTCIIbHBIC PACCYKICHHUA B XO/I€
pElIeHUs CTEPEOMETPUUECKUX 3a/1ad U 3a/1a4 ¢ MPAKTUUYECKUM COJIeP)KaHUEM;

PAa3BUTHUC UHTCIIICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>1 06yanomec;I, 03HABaTECILHOU AKTUBHOCTH, UCCIICAOBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH
MBIIUICHHUS,

dbopmupoBaHre (YHKITMOHATLHOW IPAMOTHOCTH, PEJICBAHTHON '€OMETPUU: YMEHUE PACIIO3HABATH MPOSBICHIS T€OMETPUICCKHIX OHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealIbHbIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHHUH IPYTHX y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH,
q)OpMy.HI/IpOBaTI) HX Ha A3BIKC TCOMETPUHN U CO3AaBaTb r’COMCTPUICCKNEC MOACIIN, IPUMCHATDH OCBOEHHBINI FCOMeTpI/I‘-IeCKI/If/'I amnmnapar i peiCHuda IIpaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBATH MOJYUYEHHBIEC PE3YIbTATHI.

OTnuuuTeNIbHON 0COOEHHOCTHIO IPOTrPaMMBbI SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUHN B HAUaJIe €ro U3yUYEeHHMs 33/1a4, pEIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO TIO3HAHUS, U ONIPeAeIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Ha/J HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO IOTMYECKOTO U MMPOCTPAHCTBEHHOTO
MBIIIJICHUSA, CTUMYJIUPYCT MMPOTCKAHNEC MHTYUTHUBHBIX IPOLCCCOB, MOTUBHUPYCT K IIEUILHGﬁHIGMy HN3YUCHUIO IpCaAMETA.

[Tpenmourenue oTAaTCA HATIATHO-KOHCTPYKTUBHOMY METO/ly OOy4YEHHS, TO €CTh TEOPETUUECKHE 3HAHHS UMEIOT B CBOEIl OCHOBE UyBCTBEHHOCTD
MIPEAMETHO-TIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IIPEICTABICHUN Y yJaIIUXCs B KypCe CTEPEOMETPUH IIPOBOJUTCS 3a CUET PEIICHUS
3a/la4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B M 3a/1a4 Ha ONEpUPOBAHKE TPOCTPAHCTBEHHBIMH 00pazamu. Co3zanue oOpasa MpOBOAUTCS C OMOPOil Ha
HarJI1AHOCTb, a OIICPHUPOBAHUC 06pa30M — B YCJIOBHAX OTBJICHCHUSA OT HAITIAAHOCTU, MBICJICHHOTO U3MCHCHHA €T0 HCXOAHOI'0 COACPKAHU .

OcHoBHbIE cofiepkaTenbHble TUHUHU Kypca «['eomerpun» B 10-11 kiaccax: «MHororpanHuKn», «[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBEY, «Tena
BpalcHusI», «BCKTOpI)I 1 KOOPAWHATEI B IPOCTPAHCTBEC). CDOpMI/IpOBaHI/Ie JIOTUYCCKHUX YMGHHi/JI pacupeacACTCda HE TOJIBKO MO0 COACPKATCIbHBIM JIMHHUAM, HO U
0 rojiaM oOy4eHHsl Ha YPOBHE CPeTHEro o0IIero o0pa3oBaHusl.

Conepxanrie 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaM OCBOCHHS paboyeil MporpaMMEbl, pacIpeIeIEHHBIM 10 TO1aM O0YUCHUS,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBNIQJICHHE TEOMETPUUECKUMHU MOHITUSIMH U HAaBBIKAMU OCYIIECTBISIIOCH MTOCIEI0BATENLHO U MMOCTYNATEIbHO, C
CO6J'IIO)I€HI/IGM npuHOUIIa MPECMCTBECHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIFOYAINCEH B 061Hy10 CUCTEMY I'COMCTPUUCCKHX HpGI[CTaBJ'ICHI/Iﬁ O6yanOHII/IXC$I,
pacmupsis 1 yriuyomss e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Ha u3yuenue reometpun orBoauTcs 2 yaca B Hezpento B 10 kiacce u 1 yac B Henento B 11 kiacce, Beero 3a Ba roga ooydenus - 102 yueOHbIX yaca.

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC



[IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHS cTepeoMeTpun. Touka, mpsimasi, IIO0CKOCTh, MPOCTPAHCTBO. [IoHATHE 00 aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapaJlICNIbHBIE U CKpelyBatomyecs npsamsele. IlapamienbHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE: MapajljiesIbHbIE NPSMbIE B IPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSAMBIX; apaIeIbHOCTb MIPSMON U INIOCKOCTH. YTIIBI €
COHAITPAaBJICHHBIMHU CTOPOHAMHU; YIOJl MEKIYy IIPSIMBIMU B IIpOCTpaHcTBe. [lapamiensHOCTh IIOCKOCTEN: MapallIesIbHbIE INIOCKOCTH; CBOMCTBA NapalleIbHbIX
iockocteil. [Ipocreiimme npocTpancTBEHHBIE (PUTYPHI Ha IIOCKOCTU: TETPadp, KyO, Mapauieenune]; IoCTPOSHUE CeUeHUH.

[TepieHAUKYIAPHOCTD MPSIMON U IUIOCKOCTH: NIEPIICHANKYIISIPHBIE ITPSIMBIE B IPOCTPAHCTBE, IPSIMbIE MapajlIeIbHbIE U NIEPIIEHAUKYIISPHBIE K
IJIOCKOCTH, IPU3HAK MEPIEHIUKYJIIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMA O MPAMOI NEPIEHANKYIIIPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM U TUIOCKOCTBIO; IBYTPAHHBIN yroJl, IMHEWHBIN YroJI ABYTpaHHOro yria. [lepneHuKynsap 1 HaKJIOHHBIE: PaCCTOSHUE OT TOYKHU JI0 INIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 MIIOCKOCTH, IPOEKIHS (GUTYpPBI Ha TUIOCKOCTH. [leprneHaAuKyIIpHOCTh MIOCKOCTEN: PU3HAK MEPIEHINKYISIPHOCTH JIBYX
miockocTeil. Teopema o TpEX NeprneHauKyIspax.

MHororpaHHuku

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHUKA, BBIITYKJIbIE M HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipuszma: n-
yroJibHasl IPU3Ma; IPaHu U OCHOBAHMSI IPU3MBI; IpsMasi U HaKJIOHHAs IPU3MbL; OOKOBasl U MOJIHAsE NOBEPXHOCTh NpU3Mbl. [lapannenenunen, npsMoyrojabHbIi
napajJiesienunes u ero cBoictra. [lupamuaa: N-yronapHas nupaMuja, 'paHd 1 OCHOBAHUE MUPAMU/Ibl; OOKOBAsl U MOJIHAS OBEPXHOCTh MMPAMM/Ibl; IPAaBUIIbHAS
U yceu€HHas MupaMuaa. DJIEeMEHTbl IPU3Mbl U upamMubl. [[paBuabHbIe MHOTOTpaHHUKU: IOHATHE IPABUJIBHOTO MHOIOIPaHHUKA; IIpaBWJIbHAS [IPU3Ma U
IIpaBUJIbHAS IUPAMU/IA; IPAaBUIIbHAS TPEYroibHas MUPaMyUa U MpaBUIbHBIN TeTpasp; KyO. [IpencraBienue o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTa’Ip,
nojexasap u ukocasap. CeueHus Npu3Mbl U MUPaAMUJIbIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOUKH, ITPSIMOMN, INIOCKOCTH. DJIEMEHTBI CAMMETPUH B IIMpaMuax, apauieienurnenax,
MIPaBWJIbHBIX MHOTOIPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, AnaroHany, yrisl. [Inomans 60KkoBoM MOBEPXHOCTH U MOTHOM MOBEPXHOCTH MPSIMOM MPU3MBI,
II0LIa/1b OCHOBAHUMN, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMo Ipu3Mbl. [1nomane 60kOBOM NOBEPXHOCTH U MOBEPXHOCTH MPABWILHOM NMUpaMUIbl, TEOpEMa
o0 TIomaau yced€HHoi nupamuasl. [lonstue 06 06béme. OOBEM nMUpaMuIbl, TPU3MBI.

[Tono6nble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY IIJIOLIAASIMU ITIOBEPXHOCTEN, 00BbEMaMH MOA0OHBIX TEII.

11 KJIACC

Tena BpameHnus

[{nnHApryYecKas MOBEPXHOCTh, 00pa3yIolie HWINHAPHIECKON MOBEPXHOCTH, OCh IIMIIMHPUYECKON MOBepXHOCTH. L{minHap: ocHOoBaHuUS 1 GOKOBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch; MJIOL[ab OOKOBOM U MOJTHON MOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yrolre KOHMUECKOH MOBEPXHOCTH, OCh U BEPILIMHA KOHMYECKOW ToBepXHOCTH. KOHYC: OCHOBaHUE U BepIINHA,
oOpa3ymolas 1 och; MJIO0AAb OOKOBOW U MOJTHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIie U BHICOTA; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paaunyc, AnaMeTp; oA b HOBEpXHOCTH cephl. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH; KacaTeabHas IIOCKOCTh K
chepe; iomaas chepsl.

N3o0pakenue Ten BpallleHUs Ha MIIOCKOCTU. Pa3BEépTka MIMHApPA U KOHYCA.

Kom6unanuu ten BpamieHust ¥ MHOTOTpaHHUKOB. MHOTOrpaHHMK, ONTMCaHHBIN 0K0JI0 chepsl; chepa, BMcaHHAs B MHOTOTPaHHUK, UJTU TEJIO BpaIleHUSI.

[Tonsarue 06 06véme. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 06 00bEME TPSIMOYTOIBHOTO Mapajulesenumneaa u cieactTus u3 He€. O0bEM
nuIuHApa, Konyca. O0bEM mapa u miomanb cepeol.



[TonoOHBbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu MOTOOHBIX Tell.

Cevenus nuuHApa (mapajjiebHO U MEPIEHIUKYIISIPHO OCH), CEYEeHUs KOHYyca (MapajuleIbHOE OCHOBAHMIO U IPOXOJIAIIEe Yepe3 BEPIINHY), CEUCHUs
niapa.

BekTopsl u KOOpIAUMHATHI B IPOCTPAHCTBE

BexkTop Ha mockocTu U B npocTpaHcTBe. ClI0)KEHHE U BBIUMTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOpPA Ha 4nCio. PasznokeHue BeKTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio napauienenunena. Pemenue 3agau, cBI3aHHbBIX C IPUMEHEHHEM IpaBUII JeicTBuil ¢ BekTopamu. [IpsmoyronbHas
cUCTeMa KoopJuHaT B npoctpancTse. Koopaunare! BekTopa. IIpocreiimue 3aqaun B KoopAuMHaTax. Yo Mex1y BekTopamu. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB. BbIunciienue yrios Mexy NpsMbIMU U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIM METO| TP PELLICHUH T'€OMETPUUECKUX 3aj1au.
IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3VJIbTATDBI

JIMuyHOCTHBIE pe3yJabTaThl OCBOEHUS POrpaMMbl ydeOHOro npeamera «MaTeMaTuka» XapaKTepUu3yrTCs:
I'pasicoanckoe eocnumanue:

c(OPMHPOBAHHOCTBIO I'PAXKJAHCKOM MO3ULIUHN 00YYaIOLIerocss Kak aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 O0IECTBa, PEACTAaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKLMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, IBJICHUH, IPOLIEYP IPaskJaHCKOT0 00111ecTBa (BBIOOPHI, OIIPOCHI U TIP.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUM € UX (DYHKLUSMHU M Ha3HAUEHUEM.

Ilampuomuueckoe gocnumanue:

c(OPMHPOBAHHOCTBIO POCCUNMCKOM Ipa)K1aHCKOM MACHTUYHOCTH, YBRKEHUS K MPOLUIOMY M HACTOSIIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHBIM
OTHOIIEHHUEM K JJOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUNCKON MaTeMaTUYeCKON LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B IPYyrUX HayKax,
TEXHOJIOTUSIX, cpepax IKOHOMUKH.

/lyx06HO-HPABCMBEHHO20 60CNUMAHUA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMS, ITUYECKOI0 MIOBEACHNUS, CBSI3aHHOTO C
MIPaKTUYECKUM NIPUMEHEHUEM JOCTHKEHUM HayKU U I€ATEIbHOCTBIO0 YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyIIEro.
Icmemuueckoe 6ocnumanue:

3CTETUYECKHUM OTHOIIEHUEM K MUPY, BKIIIOUasl 3CTETUKY MaTEMATUYECKUX 3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a/1a4, PELIECHHH, pacCyKIeHUH;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pa3jIu4HbIX BUJIOB HCKYCCTBA.

Du3suueckoe eocnumanue:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYEeCKHe 3HaHUS B UHTepecax 37J0pOBOro U 6€301macHOro o0pasa )KU3HH, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO (3/I0pOBOE NMUTAaHUE, COATAHCHPOBAHHBIN PEXXUM 3aHIATHH U OTJIbIXA, peryisipHas (pu3nueckas akTUBHOCTD); PU3HUECKOTO
COBEpIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON AESITEIbHOCTHIO.

Tpyooesoe socnumanue:

TOTOBHOCTBIO K TPY/Y, OCOZHaHUEM LIEHHOCTH TPYIOJIOO0HS; HHTEPECOM K PA3IUYHBIM cepaM MpodecCHOHATBHOM e TeTbHOCTH, CBA3aHHBIM C
MaTEMaTHKOM U e€ MPUIIOKEHUSIMHI, YMEHHEM COBEpILATh OCO3HAHHBIN BHIOOD Oyayiiei mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHbI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMAaTHYECKOMY 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B
pElIeHNN MTPAKTHYECKUX 3aa4 MaTeMaTUYECKOM HallpaBI€HHOCTH.

JKonozuueckoe eocnumanue:.



c(OPMHPOBAHHOCTBIO HKOJIOTHYECKOH KYJIbTYphl, HIOHUMaHUEM BIHSHUS COLIMATbHO-I)KOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE TPUPOTHOMN U
COLIMAJIBHOW Cpe/ibl, 0CO3HAaHUEM INI00ATBHOTO XapaKkTepa 3KOJOrMUECKUX MPo0IeM; OpueHTaluel Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HAaHUH JJIs1 peLeHUs
3a7a4 B 00JIACTH OKPY’KAIOLIEH Cpe/Ibl, INTAHMPOBAHUS IOCTYIKOB M OIICHKH UX BO3MO>KHBIX MTOCIIEICTBUI [T OKPYKAIOIIECH CPEIbl.

Ilennocmu nayunozo nosnanun:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH NMPaKTHKH, TOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak chepbl UelI0BEYECKOH e TebHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH U1 PA3BUTUS LIUBUIN3ALMH; OBJIAZICHUEM SI3IKOM
MaTEMaTHKU U MAaTEMaTU4YECKON KyJIbTYPOH KaK CPEICTBOM IO3HAHUSI MUPa; TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO €SI TEIbHOCTh
WH/MBUJYaJIHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOTIo npeMeTa «MareMaTuKa» XapakTepu3yITCs OBIaIeHUEM
YHUBEPCAIBbHBIMU NO3HABAMENbHBIMU OCUCMEUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU 0eUICIBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCTNEUAMU.

1) Vhueepcanvhuvie nosnasamenvhvle oeticmausi, obecneuugaiom hopmuposanue 6a306blx KOZHUMUBHBIX NPOYECCO8 00YHaWuxcs (0C80eHUe Menodo8
NO3HAHUS OKPYHCAIOWe20 MUpa,; npumMeHeHue 102U4eckKux, Ucciedo8amenbCKux onepayuil, ymenut pabomams ¢ uHghpopmayueti).
bazoBeble tornyeckue AeHCTBUS:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKNA MAaTEMaTHYECKIX 00BEKTOB, MOHITUN, OTHOIICHUI MEXY MOHITUAMH; (OPMYIUPOBATH
OIlpeJIeJIeHUs OHATUI; YCTaHABIUBATh CYLECTBEHHBIN NPU3HAK KiIacCu(UKAUU, OCHOBaHMS I 0000IEHHs U CpaBHEHUsI, KPUTEPUU POBOAUMOTrO aHAIIN3A;
BOCIIPHHUMATH, (POPMYyITUPOBATh U IPE0OPa30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHULIATENIbHBIC, €AMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B paKTax, JaHHBIX, HAOIIOIEHUSAX U YTBEPKACHUAX; Ipeularath
KpUTEPUH I BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JieJIaTh BBIBO/IbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHHH 110 aHAJIOTUH;

IPOBOAMTH CAMOCTOSITENIHHO J1I0KA3aTEeNbCTBA MATEMATUYECKUX YTBEPKIAEHUH (TIPSIMbIE U OT IPOTUBHOT0), BEICTPAUBATh apryMEHTAIMIO, TPUBOJUTh
IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBODI;

BbIOMpATh crioco0 pereHus: yuaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELIEHUS, BBIOMPATh HauboIee MOAXO0 AN ¢ y4ETOM CaMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPUEB).
basoBble nccnenoBarenbcKkue AeUCTBUS:

UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUSL; (POPMYIHUPOBATh BONPOCHI, (PUKCUPYIOIIKE IPOTUBOpPEUHE, IPodIIeMy,
YCTaHaBIIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MMO3UIIUIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSATENIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BaHHUE IO YCTAaHOBJIEHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, SBICHNU,
IpolLiecca, BbISIBICHUIO 3aBUCHMOCTEN MeX 1y 00BbEKTaMU, SIBJICHUSAMHU, IPOLIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIUPOBaTh 000OIIEHNS M BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, HCCIIEeI0OBAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIBTATOB, BHIBOJIOB 1 000OIIECHNI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, @ TAK)KE BBIABUTaTh NPEANOI0KEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.
Pabota ¢ nuadpopmanmeii:

BBISBIIATH 1€(UIUTHI HH(OPMAIIMHU, TaHHBIX, HEOOXOIUMBIX JUIs OTBETA HA BONPOC U JUISI PEILICHHs 3a/1a4u;

BbIOMpATh HHPOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO Pa3IMYHbIX BUI0B U
¢bopMm npencTaBieHUs;

CTPYKTYpUPOBATh MH(OPMALIMIO, TPEJICTABIATH €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH TpapUUeCcKH;



OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAMUBHbIE OCUCMEUsL, 00eCneyusarom chopmupo8anHOCMb COYUATbHBIX HABLIKO8 00YUAIOUJUXCSL.
OOmeHue:

BOCIIPMHUMATh U (POPMYIMPOBATh CYXkJIEHHUS B COOTBETCTBUU C YCIOBUAMHU U LIETSIMH OOLIECHUS; ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMS
B YCTHBIX U IUCBbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS 10 X0y PEIIECHUs 3aJa4l, KOMMEHTHUPOBAThH NIOJyUYEHHBIA PE3YyJIbTAT;

B X07ie 00CYX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOU TeMBbI, IPO0JIEMBI, peliaeMoi 3a7auu, BEICKa3bIBaTh MJI€U, HALICJICHHbIE HAa ITOMCK
PEIIEHHS; COTIOCTABIATH CBOM CYXKICHHUS C CY)KICHUSMHU APYTHX YYACTHUKOB TUAIIOTa, 0OHAPYKUBAThH PA3IMUUE U CXOJCTBO IMO3UIUI; B KOPPEKTHOH popme
(GbopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS;

MPEJCTABIATH PE3yIbTAThI PELICHUS 33]aUH, SKCIIEPUMEHTA, UCCIEIOBAHNUS, IPOCKTA; CAMOCTOSTEILHO BEIOMPATh (JOPMAT BBICTYIUICHHUS C YIETOM 3a/1a4
IIPE3eHTAlM1 U OCOOCHHOCTEN ayAUTOPUH.

CoTpynHHUYECTBO:

IIOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHUBH1yaIbHON pabOThI IPHU peIIeHUH YYeOHbIX 3ajay; MPUHUMATH 11eJIb COBMECTHOM
NeSTeTbHOCTH, TUNIAHMPOBATH OPTaHU3AIMIO COBMECTHOM PabOTHI, pacIpeIesisiTh BHIBI padOT, TOTOBAPUBATHCS, 00CYKIATh MMPOLIECC U PE3YIbTAT PAOOTHI;
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B IPYMHIOBBIX (hopMax paboTsl (00CyKIeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» U HHBIC); BBIITOIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBAThH
CBOU JICUCTBUS C APYTUMH WIEHAMHM KOMaH/Ibl; OLIEHUBATh KAUeCTBO CBOET0 BKJIa/1a B OOLIUI MPOJYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM Y4aCTHUKAMU
B3aUMO/ICHCTBUS.

3) Vuusepcanvuvie pecynsimugnvie delicmsusi, 06ecneuusaron Gopmuposanue CMblCI08bIX YCMAHOBOK U JCUSHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a]jauH, BBIOMpATh CIOCO0 PElIeHUs C yUETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTpOJIB:

BJIa/IETh HAaBbIKAMH IT03HABATEIbLHON PeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI M MBICIIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAJETh
croco6amMy caMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa pelieHns MaTeMaTHIecKoM 3a1auu;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]]aul, BHOCUTh KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB,
JIAHHBIX, HalJIGHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUSIM, OOBSCHATH PUUMHBI JOCTHKEHUS WIIM HEJTOCTHIKEHUS PE3YIbTaTOB JESATEIbHOCTH, HAXOAUTh
oLIMOKY, JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
OrnepupoBaTh NOHATUAMU: TOYKA, PAMas, INIOCKOCTb.
[IpuMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELLIEHUU T€OMETPUYECKUX 3a/1a4.
OnepupoBarh NOHATUAMU: MapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U MIIOCKOCTEH.
KnaccudunupoBaTh B3auMHOE PacHoI0KEHHE IPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE.



OnepupoBaTh MOHATUSAMH: IBYTPAHHBINA Yroj, TpaHH JABYTPAaHHOTO yIiia, pedpo ABYIPaHHOTO YIiia; IMHEHHBIH yroil IBYTpaHHOTO yria; rpadycHas Mepa
IBYTPAHHOIO YIJIA.

OnepupoBaTh NOHATUSAMHU: MHOIOTPAHHUK, BBITYKJIbII M HEBBIMYKJIbI MHOIOIPAHHUK, 3JIEMEHTHl MHOTOI'PAaHHUKA, IPABUIIbHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (IUpaMy/1a; IpU3Ma, IPSMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KnaccudunupoBaTs MHOTOTpaHHHUKH, BEIOUPAst OCHOBaHUS ISl KITacCU(PUKAIMH (BBITYKIIBIE M HEBBITYKJIbIE MHOTOI'PAaHHHUKH; TPABUIILHBIC
MHOT'OI'PaHHUKH; NIPSIMblE U HAKJIOHHBIE PU3MBI, IApaJlIeIeIUIIE b ).

OnepupoBaTh MOHATUSAMH: CEKYIAs INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUM, CII0JIb3YSI METO]] CJIE/I0B.

CTpouTh ce4eHus] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOIHATH (BHIHOCHBIC) IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BUT
CBEepXY, cOOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKAEHUE TEOMETPUIECKUX BEITMYMH 110 00pasliaM Wil aJropuTMaM, IPUMEHSS N3BECTHBIC AaHATUTUYECKAE METO/IBI ITPH
PELIECHNN CTaHJapPTHBIX MaTEMaTUYECKHUX 3aJa4 Ha BBIYMCIICHUE PACCTOSIHUN MEKIY ABYMs TOUKaMH, OT TOUKH JI0 NPSIMOM, OT TOUKH J10 INIOCKOCTHU, MEKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.

Pemare 3a1aun Ha HaXOXKAEHUE FT€OMETPUUYECKUX BEJIMUMH 10 00pa3liaM Uil aJropuTMaM, IPUMEHssl U3BECTHbIC AHATUTUYECKUE METO/IbI ITPH
peLIeHUH CTaHAAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE YIJIOB MEKy CKPEIIUBAIOIIUMUCA MIPSMBIMU, MEXAY IIPSIMOM U IUIOCKOCTBIO, MEXKY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00BbEMBI U IIIOIIAIU TOBEPXHOCTEN MHOTOIPaHHUKOB (TIpU3Ma, MUpaMuja) ¢ IpUMEHEHUEM (GOpMYJl; BBIUMCISATH COOTHOLIEHUS MEXKTY
IUIOIIASIMM [TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHI: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh M IIIOCKOCTh CHMMETPUHN (UTYPHI.

W3Bnekatsb, npeoOpa30BbIBATE U MHTEPIIPETUPOBATH HH(OPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaX, IPEJCTABICHHYIO Ha YepTexax U
pUCYHKaX.

[TpuMmeHsTH reoMeTpuuecKkre GaxkThl s pelIeH s CTePeOMETPUUYECKHX 3a/1a4, IPEANoararliiX HECKOJIbKO IaroB pelieHus, eClIi yCIOBUs
MIPUMEHEHHUS 3aJ1aHbl B ABHOU (hopMe.

IIpuMeHATh POCTENIINE IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1au.

[IpuBOIUTE TPUMEPBI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B IPUPOJE U J)KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

IIpuMeHATh NOIy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHATU3UPOBATh PEAIbHBIEC CUTYALIMU U IPUMEHATh U3YYCHHBIE ITOHATHUS B IIPOLIECCE MIOUCKA PELIEHUs
MaTeMaTH4ecKu c(HhopMyIMPOBAaHHON IPOOIIEMBI, MOJIETUPOBAThH pealbHbIE CUTYAI[MH Ha A3bIKE T€OMETPHH, HCCIIEI0BATh MOCTPOSHHBIE MOJIENH C
HCIOJIb30BAHUEM F€OMETPUUECKUX MOHATHH U TeOpeM, almapara areOpbl; penars NpakTHYeCKUe 33/1a4H, CBA3aHHbIE C HAX0XKJIEHHEM IT'€OMETPHUECKUX
BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUAMH: IWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroIIue IUIMHIPUYECKON TOBEPXHOCTH; LMIMHP; KOHUYECKas TIOBEPXHOCTb,
o0pa3yrolre KOHHYeCKOW MOBEPXHOCTH, KOHYC; cepuyecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (IWIMHAP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI MOTyYEHUS TeJl BpallleHusl.

KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chephl U TIOCKOCTH.



OniepupoBaTh NOHIATHSIMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA CErMEHTA; IIIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIO0SA, BHICOTA IIAPOBOTO
CJI0S1; IIAPOBOM CEKTOP.

Boraucnsate 00BEMBI U TUIONIAU TTOBEPXHOCTEH TEJ BpaIlCHHSI, TEOMETPHYECKHUX Tell C IPUMEHEHUEM (GopMyL.

OnepupoBarh MOHATUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMHUCAHHBIN 0KOJIO cdepbl; cdepa, BIUcaHHasi B MHOTOIPaHHUK WJIH TEJIO BpallleHUs.

BbIuuciaTe COOTHOIIEHUS] MEXKTY IIIOMIAIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N306paxarh usydaemble GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BRIHOCHBIC) TNIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3Brekarb, MHTEPIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTekKax U
pHUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimoaaare ﬂCﬁCTBHH CJIOKCHUA BCKTOPOB, BBIYUTAHWA BCKTOPOB U YMHOKCHHUA BEKTOpA HA YUCJIO, 06'LSICHSITB, KaKMMH CBOMCTBaMU OHH OGJI&IIaIOT.

[TpuMeHsTh paBUIIO Mapaielenunea.

OHGpI/IpOBaTI) IMOHATHUAMU: JCKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PaBCHCTBO BEKTOPOB, KOOPAUMHATBI BEKTOPA, YIoJ
MeX1y BEKTOpaMH, CKISIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUTHHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBI.

HaXOZII/ITI) CYMMY BCKTOPOB U MPOU3BCACHUC BCKTOPA HA YHUCJIO, YT'OJI MCKAY BEKTOpAMHU, CKAIIAPHOC IMMPOU3BCACHUEC, pACKIIaAbIBATh BEKTOP 11O ABYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT.

[TpumensTh reoMeTprueckue (HakThl AJsl PEHICHHs] CTEPEOMETPUUECKUX 3a1a4, MPEANOoIaraloluX HEeCKOIbKO IaroB PelIeHus, €CIU YCIOBUS
MIPUMEHEHUs 3a1aHbl B IBHOU (hopMme.

Pemats npocrelinine reoMeTpuuecKre 3a/1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPANMHATHOTO METO/IA.

Pemars 3aJadi Ha J0Ka3aTCJIbCTBO MAaTEMAaTUUYCCKUX OTHOIIIEHUH U HaXO0XACHUEC T'€COMCTPUICCKUX BCJIMYUH I10 o6pa3uaM HJIK aJIrOpUuT™MaM, IMpuMcCHIA
M3BECTHBIE METO/IbI PU PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKHUX 3a/1a4.

HpI/IMerlTB HpOCTGﬁHIHG MMpOorpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHUKAITUOHHBIC CUCTCMBI IIPU PCIICHHUUN CTCPCOMETPHUICCKUX 3aaad.

[IpuBOANTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJAE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

HpI/IMerlTB MOJIYYCHHBIC 3HAHUSA HA MMPAKTHUKEC: aHAJIM3UPOBATDL PCAJIBHBIC CUTyalluW U ITPUMCHSATH U3YUYCHHBIC IOHATHA B IIPOLECCE MOMCKA PCHICHUA
MaTeMaTH4ecKu cHOpMyITHMPOBAaHHON TPOOIIEMbI, MOJIETTUPOBATh peaibHbIe CUTYAIlUU Ha S3bIKE T€OMETPUH, UCCIEA0BATh MOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHHUEM I'COMETPUICCKUX MOHATHH U TCOPEM, arrapara anre6p},1; pemaTh NPAaKTUYCCKUEC 3aJa4r, CBA3AHHBIC C HAXOXICHHUEM I'COMETP UICCKUX
BEJIMYMH.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHue pa3/iesioB U T€M NPOrpaMMbl KosinyecTBO 4acoB JdnekTpoHHbIE (LUPOBLIE)
m/m Bcero KoHTpoJibHBbIE [IpakTH4eckue 06pasoBaTesIbHbIE PECYPChI
paboThl paboThI
1 BBeseHUe B CTEPEOMETPUIO 10
2 [IpsiMble ¥ MJIOCKOCTHU B MPOCTPAHCTRE. 12 1

[TapasiebHOCTb NPSIMBIX U IIJIOCKOCTEHN



Ne HaumMmeHoBaHuKe pa3zesioB U TeM NPOrPaMMBbl
n/o

3 [lepnieHAMKYJIAPHOCTD NPSAMBIX U IIJIOCKOCTEN

4 YrJibl MeXAy NPAMBIMU U IIJIOCKOCTAMH

5 MHororpaHHuKHU

6 O6'béMBI MHOTOIPAHHUKOB

7 [loBTOpEHME: CeYeHUs, paCCTOAHUA U YIJIbl

OBIIIEE KOJIHYECTBO YACOB I10 IIPOT'PAMME
11 KJIACC

Ne HanmMmeHoBaHue pa3zesioB U TEM

n/n pOrpaMMBel Bcero
1 Tesia BpaleHnus 12
2 06BEMBI Ten 5
3 BeKTOopb! M KOOpAUHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 06061EHUE, 7

cUcTeMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO YACOB IO [IPOTPAMME 34

KosimyecTBO 4acos

Bcero KoHTpoJsibHBIE

paboThI

[IpakTH4eckue
paboThI

12
10
11
9
4
68

Ul R R R R

KosinuecTBO 4acos

KoHTpoJibHBIE
paboThI

[IpakTHYeckue
paboThI

3 0
IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne Tema ypoka KosinuyecTBO yacoB
n/m Bcero KoHTpoJsibHBIE
paboThI paboThI
1  OcHOBHBbIE NOHATUA CTEPEOMETPHUU: TOUKA, IpAMad, 1
IJIOCKOCTb, IPOCTPaHCTBO. [[paBuia U306pa>keHus Ha
pUCYyHKax: U300paXkeHHs MJIOCKOCTEH, MapaJsijie/IbHbIX
NpsMbIX (OTPE3KOB), cepeJJuHbI OTpe3Ka
2 [loHdaTUA: TepeceKarolecsd MJI0CKOCTH, lepeceKaruecs 1
npsMas U IJI0CKOCTb
3  ITloHaTuA: nepecekawuyecs MJIOCKOCTH, lepeceKarLuecs 1

npAMad U IJIOCKOCTb

[IpakTrueckue H3YyIEHHA

JnexkTpoHHbIE (LUPOBLIE)
o6pa3oBaTesibHble PeCYpChI

JyeKTpOoHHbIEe (HUPPOBLIE)
obpasoBaTesibHble PeCypChl

Jlata  JJ1eKTpOHHbIe LU(PPOBbIE

o6pa3oBaTesIbHbIE
pecypchl



Ne Tema ypoka KosinyecTBO 4acoB Jlata  DJIeKTpOHHbIEe UPPOBHIE

n/m Bcero KouTposbHble IIpakTuueckne H3y9€HHSA obpasoBaTe/bHble
paboThI paboThI pecypchbl
4  3HAKOMCTBO C MHOTOIpaHHUKAaMH, U300 paKeHH e 1
MHOTOIPaHHUKOB Ha PUCYHKaX, HA IPOEKLIMOHHBIX YepTexXax
5 HauasbHble cBefileHUSA 0 KyOe U MUpaMU/ie, UX Pa3BEPTKU U 1
Mozesd. Ce4eHMsI MHOTOTPAaHHUKOB
6  HauvasbHble cBeZleHUs 0 KyOe U MMpaMu/ie, UX pa3BEPTKU U 1
Mozesd. Ce4eHMss MHOTOTPAaHHUKOB
7  IloHATHe 06 aKCHOMATU4Y€CKOM NIOCTPOEHUU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUH U CJIeACTBUS U3 HUX
8 IloHAaTHe 06 aKCMOMAaTHU4Ye€CKOM NIOCTPOEHUHU CTEPEOMETPHUHU: 1
aKCHOMBI CTEPEOMETPUH U CJIeACTBUS U3 HUX
9  IllonAaTne 06 akCMOMaTHU4Ye€CKOM IIOCTPOEHUHU CTEPEOMETPHUH: 1
aKCUOMBI CTEPEOMETPUH U CIeCTBUA U3 HUX
10 TIloHATHE 06 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUHU: 1
aKCUOMBI CTEPEOMETPUH U CIeCTBUA U3 HUX
11 B3sauMHOe pacnoJoXeHue NpsMbIX B IPOCTPAHCTBE: 1
nepecekarolyecs, napa/jejbHble U CKpelUBaloLiuecs
npsMble
12 I[lapanienbHOCTb NPSAMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE: 1

napaJsijiesibHble IpsAMble B IPOCTPAHCTBE; NapaJlJIeJIbHOCTh
TPEX NPAMBIX

13 TlapasiesibHOCTb NPSAAMBIX U IIJIOCKOCTEX B IPOCTPAHCTBE: 1
[lapasyieIbHOCTb NPSAMOU U MIJIOCKOCTH

14 VYruibl c cOHanpaBJeHHbIMH CTOPOHAMH

15 VYrona mMex/ay NpsAIMbIMH B IPOCTPAHCTBE

16 Yros mexay npssMbIMU B IPOCTPAHCTBE

17 TlapasiesibHOCTb NJIOCKOCTEW: MapasljiesibHble MJI0CKOCTH
18 CaoricTBa napaJ/ijieJibHbIX IIJIOCKOCTEHN

S S S W Y

19 IlpocTeiiiiue NpoCcTpaHCTBEHHbIE PUTYPHI HA IJIOCKOCTH:
TeTpas/p, Ky0, napajiesienunes,

20 TlocTpoeHue ceyeHUM 1



Ne Tema ypoka KosinyecTBO 4acoB Jlata  DJIeKTpOHHbIEe UPPOBHIE

n/m Bcero KouTposbHble IIpakTuueckne H3y9€HHSA obpasoBaTe/bHble
paboThI paboThI pecypchbl

21 TlocTpoeHue ceyeHUH 1

22 KoHTposbHas paboTa no TeMe "[IpsiMble ¥ IJIOCKOCTH B 1 1
npoctpaHcTBe. [lapa/ie1bHOCTD NPAMBIX U IIJIOCKOCTEN"

23 llepneHAUKYJSPHOCTb NPSMOM U MJIOCKOCTH: 1
NepHeHUKyJIsapHble IpsIMble B IPOCTPAHCTBE

24 TlpsaMble napaJijiesibHble U lepleHAUKYAApHbIE K IJIOCKOCTU 1

25 [TIlpsaMble napaJ/jiesibHble U IepHIeHAUKYJISpHBIE K IJIOCKOCTH 1

26 [Ipy3HaK nepneHAUKYJISIPHOCTU NPSIMOK U MJIOCKOCTH 1

27 llpy3HaK nepneHAUKYJISIPHOCTU NPSIMOK U MJIOCKOCTH 1

28 TeopeMa 0 npsAMOM NepneHAUKYJIAPHON JIOCKOCTH 1

29 TeopeMa 0 npsAMOU NepneHAUKYJIAPHON NJI0OCKOCTH 1

30 TeopeMa 0 npsAMOM NepNeHAUKYJIAPHON NJIOCKOCTH 1

31 [TIlepneHAUKyJAp ¥ HAKJIOHHBIE: pACCTOSAHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSTHHUE OT NMPSAMOU 10 IIJIOCKOCTH

32 llepneHJUKyJIAp YU HAaKJIOHHbIE: PaCCTOSAHUE OT TOYKH /10 1
IJIOCKOCTH, PacCCTOSTHUE OT MPSIMOU 10 IIJIOCKOCTH

33 [IlepneHAUKYJIAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKH /|0 1
IJIOCKOCTH, PACCTOSTHHUE OT MPSAMOU 10 IIJIOCKOCTH

34 llepneHJUKYJIAp U HAKJIOHHBIE: PACCTOSAHUE OT TOYKH /|0 1
IJIOCKOCTH, PACCTOSTHHUE OT MPSAMOU 10 IIJIOCKOCTH

35 YrJbl B IPOCTPAHCTBE: YTOJ MeX/y NPSIMOU U MJIOCKOCThIO 1

36 /JlByrpaHHBIN YyTOJI, JUHEWHBIN YroJl BYTPAHHOTO yTIJ1a 1

37 J\ByrpaHHbIH YToJ1, JUHEWHbIX YT0J1 ABYTPAaHHOTO yrJa 1

38 IlepneHAUKYJAPHOCTD IIJIOCKOCTEU: IPU3HAK 1
NepHeHUKYJIAPHOCTH ABYX IIJIOCKOCTEHN

39 TIlepneHAUKYJAPHOCTD IJIOCKOCTEMN: NIPU3HAK 1
NepHeHJUKYJIAPHOCTH ABYX IIJIOCKOCTEHN

40 IlepneHAUKYJSAPHOCTD NJIOCKOCTEN: IPU3HAK 1

NepneHaAnuKyJApHOCTHU ABYX IIJIOCKOCTEM



41
42
43
44

45

46

47

48

49

50

51

52

53

Tema ypoka

Teopema o Tpéx nepneHUKyJIsIpax
TeopeMa o Tpéx neprneHAUKyIApax
TeopeMa o Tpéx neprneHAUKyIApax
KonTposbHas paborta no Temam "[leprneHUKyJISIPHOCTD

wn

NPSIMbIX U IJIOCKOCTEN" U "YTJIbl MEX/Y NMPSMBIMHU U
IJIOCKOCTAMU"

[lonsaTue MHOT'OT'pPaHHHKQ, OCHOBHBIE 3JIEMEHTbI
MHOTI'OTPaHHHUKA, BBINIYKJIbIE KU HEBBINMYKJIbIE
MHOT'OT'PaHHHUKH; paBBépTKa MHOTI'OTpaHHHKA

[Ipu3sMa: n-yrosipHas Npu3Ma; rpaHu U OCHOBAHUSA NIPU3MBI;
npsMas M HaKJIOHHas IPU3Mbl; 00KOBasl U MOJIHAsA
IIOBEPXHOCTb NPU3MBI

[lapannienenunes, NpsAMOYToJibHbIN Mapasjieenunes v ero
CBOICTBa

[Ilnpamuza: n-yrosbHas NMpaMuza, FpaHd U OCHOBAHHE
NMpaMHU/ibl; 60KOBAdA U M0JIHAA NOBEPXHOCTb MUPAMU/IBL;
IpaBUJIbHAA U yCeYEHHasA NMpaMUza

[IpaBU/IbHBIE MHOTOTPAHHUKU: NOHATHE NPAaBUIBHOTO
MHOTrOTpaHHUKA; paBUJIbHAsA IPU3Ma U paBUJIbHASA
NYMpaMu/ia; IpaBUJIbHas TpeyrojbHas NMpaMua u
IpaBUJIbHBIN TeTpasAp; Kyo

[IpescTaB/ieHMe O IPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa3/p,
Jl0/leKasip U UKOCadaP.

CuMMeTpus B IPOCTPAHCTBE: CAMMETPUS OTHOCUTEJBHO
TOYKH, MPSIMOU, MJIOCKOCTH. IJIEMEHTBI CAMMETPUHU B
nupamMu/iax, napasiesenumneax, NpaBUJIbHbIX
MHOT'OTPaHHUKaAX

BbluucieHUe 3/1eMeHTOB MHOTOTPAaHHUKOB: pE6pa,
JINaroHaJy, yTJibl

HJIOIJ_La,Z[b OOKOBOM MMOBEPXHOCTHU U MOJIHOH IOBEPXHOCTHU

Bcero KoHTpoJibHBIE

[ T Y

KosimyecTBo 4yacos JlaTa

paboThI

[IpakTnueckue H3yI€HHA
paboThI

JJieKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl



54

55
56
57
58
59
60
61
62
63
64
65

66

67
638

Tema ypoka

NpsIMOY MPU3MbI, IJIOIA/b OCHOBAaHUH, TeOpeMa 0 60KOBOH
MOBEPXHOCTH MPSIMOM MPU3MBbI

[lnomasb 60KOBOM MOBEPXHOCTH U MOBEPXHOCTHU
INPaBUJIbHOW MUPAMU/Ibl, TEOPEMA O IJIOIIAAN 60KOBOM
MOBEPXHOCTH YCEYEHHON MUPAMU/IbI

KoHTpoJibHast paboTa no TeMe "MHOTrOrpaHHUKU"

[ToHaTHE 06 06BbEME

06béM nupaMu/ibl

06 béM nUpaMu/ibl

06bEéM NUpPaMU/IbI

06bEéM NUpPaMU/IbI

06bEéM NpU3MBbI

06bEM NPU3MBbI

O6béM NPU3MBI

KoHTpoJibHas paboTa no TeMe "06'bEMbI MHOTOTPAaHHUKOB"

[ToBTOpEeHME, 06061IeHHe CUCTEMATU3AllMs 3HAHUH.
[TocTpoeHue ce4eHU B MHOTOTPaHHHUKE

[ToBTOpEeHMe, 06061IeHHe CUCTEMaTH3alMs 3HAaHUH.
BbluKc/ieHUe pacCTOSHUM: MEXAY ABYMs TOUKaMU, OT TOYKHU
Jl0 IPSIMOM, OT TOYKH J10 IIJIOCKOCTH, MEXAY
CKPEeLUBAIOIUMUCS MPAMBIMH

WToroBasi KOHTpOJIbHAs paboTa

[ToBTOpeHUe, 06061eHHe CUCTEMATU3allMs 3HAaHUH.
BbIYKC/IEHHE YTJIOB: MEX/Y CKPENMBAONUMUCA TPSMbIMH,
MeX/1y PSIMOH U MJIOCKOCTBIO, IBYyTPaHHBIX YTJIOB, YIJIOB
MEXAY MJI0CKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
11 KJIACC

Ne

Tema ypoka

Bcero KoHTpoJibHBIE

S S S Y

68

KosimyecTBO 4acoB

paboThI

KosimyecTBo 4acos

paboThI

JlaTta

[IpakTnueckue H3yI€HHA

JaTta

JJieKTpOHHbIE [UPPOBBIE
obpasoBaTeJsbHble

pecypchl

JyeKTpOHHbBIE IUPPOBbIE



n/mo Bcero KouTposbHble [IpakTuyeckue H3ydyeHUs] 0Opa3oBaTesibHbIE PECYPChI
paboThI paboThI
1 Cdepa v map: ueHTp, paguyc, IMaMeTp; MJI0LAAb 1
IIOBEPXHOCTH cepbl
2 B3auMHoe pacnoJioxkeHHe chepbl U MJI0CKOCTH; 1
KacaTeJibHas MJIOCKOCTb K cdepe; maouaib chepbl

3  H3o6paxeHue chepbl, Iapa HA MJIOCKOCTHU. CeueHus mapa 1

4 HunvHpudecKkas MOBEPXHOCTb, 0Opa3yroliue 1
UJIMHPUYECKON TOBEPXHOCTH, OCb LIUJIMHAPUYECKOU
IIOBEPXHOCTH

5 [uuHAp: ocHOBaHUS U 6OKOBasi TOBEPXHOCTD, 1
o6pa3sytolias U 0Ch; MJIOLAZb 60KOBOM U MOJHOMN
IOBEPXHOCTH

6 M306pakeHre IMJIUHAPA Ha JIOCKOCTH. Pa3BépTKa 1
nunauHpa. CeyeHns qUAMHAPA (MJI0CKOCTHIO,
napaJijieJIbHOU UJIW NepHeHIUKYISAPHON 0CH IUJIUH/Pa)

7  KoHHueckas IOBEPXHOCTb, 06pa3yolie KOHUYeCKOU 1
IIOBEPXHOCTH, OCh ¥ BEpPLIMHA KOHUYECKOU IOBEPXHOCTHU

8 KoHyc: ocHOBaHUe U BeplIWHA, 06pa3yroliasi ¥ 0Ch; 1
IJI0LaAb GOKOBOM U MOJTHOW NOBEPXHOCTHU

9  YceuéHHBIN KOHYC: 0O6pa3ylolye U BbICOTa; OCHOBAaHUSA U 1
60KOBasi MOBEPXHOCTh

10 Hsob6pakeHHe KOHyCa Ha IJIOCKOCTU. Pa3BépTKa KOHYyca. 1
CedeHHda KoHyca (IIJIOCKOCTbIO, Mapa/ljleIbHON
OCHOBAHHUIO, U IIJIOCKOCTBIO, IPOXOJsAILeH yepe3

BEPILUHY)
11 Kom6uHalus Tes BpalleHUsI ¥ MHOTOTPAaHHUKOB 1
12 MHororpaHHHUK, ONMCAaHHbIN 0K0JI0 cdepbl; chepa, 1
BIMMCaHHAasi B MHOTOTPAaHHUK UJIH B TeJIO BpallleHUs
13 TlonsiTue 06 06'béMe. OCHOBHbIE CBOMCTBA 06'bEMOB TeJl 1
14 061BéM HUJAMHAPA, KOHYCa 1
15 O06BbéM mapa u naouajb chepbl 1
16 TIlopo6Hble Tesa B npocTpaHCcTBe. COOTHOLIEHUSI MEXAY 1



17

18
19
20
21

22

23

24

25
26

27

28

29

30

31

Tema ypoka

NJIOIA/ISIMU TIOBEPXHOCTEHN, 06 bEMaMM MOJ0OHBIX TEJ

KoHTposibHas paboTta no TemaM "Tesia BpauieHus" u
"06beMbl TesT"

BeKTop Ha IJIOCKOCTU U B IPOCTPAHCTBE
CyioxxeHMe U BblYMTaHUEe BEKTOPOB
YMHOkKeHUe BeKTOopa Ha YUCJI0

PassiokeHue BEKTOpA M0 TPEM HEKOMILJIAHAPHBIM
BekTOopaM. [IpaBuJio napasienenumnesa

PelieHue 3a/1a4, CBSI3aHHbIX C IPUMEHEHHUEM MPABUJI
JIeCTBUU C BEKTOpaMH

HpHMOYI‘OJIbHaH CUCTEMA KOOpPpAWHAT B IIPOCTPAHCTBE.

Koopaunatel BekTopa. [IpocTreniune 3aga4u B
KOOpAHHaTax

Yros Mexy BekTopaMu. CKaJisipHOe MPOU3BeleHUE
BEKTOPOB

BheiuucieHue yrJioB MeXAy NPpAMBbIMHA U IIJIOCKOCTAMH

KoopinHaTHO-BEKTOPHBINA METO/, IPU pellleHUH
reoMeTpUYeCKHX 3a1a4

KonTposibHast pa6oTa no TeMe "BeKTopbl U KOOPAUHATHI

B IpOCTpaHCTBe"

[ToBTOpEeHME, 06061IeHHE U CUCTEMATHU3aAlMs 3HAHUH.
OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca
IJIAHUMETPUH

[ToBTOpEeHUE, 060011IeHHE U CHCTEMATH3alMsl 3HAHUM.
OcHoBHbIe GUTYPHI, GAKThI, TEOPEMBI Kypca
IJIaHUMETPHUHU

[ToBTOpeHMe, 06061eHHe U CUCTEMATHU3al[1Ms 3HAHUH.
3a/jauy MJIaHUMETPUH U METO/bl UX PEIIEeHUS

[ToBTOpEHME, 06061eHHE U CUCTEMAaTH3aI[Msl 3HAHUH.
3a/1auy MJIaHUMETPHUU U METO/bl UX PEIIeHUS

Bcero KoHTpoJibHBIE

N N = =

KosimyecTBO 4acoB

paboThI

[IpakTH4eckue
paboThI

JaTa JeKTpoHHbIe [UDPOBbIE
u3y4yeHUs1 oGpa3oBaTeJibHble PeCypChl



Ne Tema ypoka KosinyecTBOo 4acoB JlaTta JeKTpoHHbIe [UDPOBbIE
M3ydyeHHUs oOpasoBaTeJibHble pecypChl

n/m Bcero KoHTposibHble [lpakTuyeckue
paboThI paboThI
32 TloBTOpeHHE, 06001IeHUE U CUCTEMATHU3ALMSA 3HAHUH. 1
OcHoBHbIe GUTYpHI, GaKThI, TEOPEMbI Kypca
CTepEeOMETPUU
33 MHrtoroBas KOHTpOJIbHas paboTa 1 1
34 TloBTOpeHuUe, 060061IEHME U CHCTEMATHU3aLUsl 3HAHU I 1

OBIIIEE KOJIMYECTBO YACOB I10 IIPOT'PAMME 34 3 0



