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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpusi» 6a30Boro ypoBHs st oOydarommmxcs 10 —11
KJIaccoB pa3paboraHa Ha ocHoBe denepalbHOrO0 TOCYAAPCTBEHHOIO 0OpPa30BaTENILHOIO CTaHAAapTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHM, MPEIbSBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TpajulUil poccuiickoro oOpa3oBaHus. Peanmuzanus nmporpaMMsl
o0ecrieynBaeT OBJIA/ICHUE KIIIOUEBBIMU KOMITETCHIIMSAMH, COCTABISIONIMMU OCHOBY JUISI CAMOPA3BUTHS H
HENpepbIBHOIO 00pa30BaHMs, LEJIOCTHOCTh OOIIEKYJIbTYpPHOIO, JIMYHOCTHOTO M I103HABATEIbHOIO
pa3BUTHA JUYHOCTH 00YHAIOILKXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca T€OMETpHHM Ha YPOBHE CpeaHero o0Imero odpa3oBaHusi 0OyclOBIIECHA
NPAaKTHYECKON 3HAYMMOCTBIO METANpPEJMETHBIX U TPEIMETHBIX PE3yJbTaTOB OOYYEHUsS T'€OMETPUU B
HAaNpaBICHUU  JIMYHOCTHOTO  pa3BUTUS  oOydarommxcs,  ¢GopmMupoBaHus  (YHKIHOHAIHHOMN
MaTeMaTU4ecKOW TPaMOTHOCTH, M3Y4YCHHUS JIPYruX y4eOHBIX AMCHUIUIMH. PazButHe y oOydarommxcs
NPaBUWIBHBIX TMPEICTABICHHA O CYIIHOCTHM H TPOUCXOXKJICHHH TI'e€OMETPUYECKUX aOCTpakuui,
COOTHOIICHUH PEATbHOTO W HJCATBHOT0, XapakTepe OTPaKCHHsS MaTeMaTW4ecKOW HAyKOW SBICHUH H
MPOIECCOB pEealbHOTO MHpPA, MECTe TIEOMETPUHM B CHCTEME HayK H POJIM MaTeMaTHYeCKOTO
MOJICTTMPOBAaHMsT B HAayYHOM IIO3HAHWM M B TIPaKTHKE CHOCOOCTBYeT (DOPMHPOBAHHMIO HAYYHOTO
MHUPOBO33PEHUS yUaIIUXCA, & TAKXKE Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIS aIaliTAllid B COBPEMEHHOM
oO1ecTBe.

['eomeTpus siBIIIETCSI OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPETHETO 00IIero o0pa3oBaHusl, TaK
Kak 00ecre4nBacT BOZMOKHOCTh M3YUSHHS KaK TUCIUIUIMH €CTECTBEHHO-HAyYHOI HAIlPaBIEHHOCTH, TaK
Y TYMaHUTAPHOM.

Jlorndyeckoe MbIIUICHHE, (OPMUPYEMOE IPH H3YYEHHHM OOYYAarOUMMHUCS TOHSTHHHBIX OCHOB
TEOMETPHH ¥ MOCTPOSHHH IIETIOYKH JIOTUYECKUX YTBEP)KICHUN B XOJ€ PEIICHUSI TEOMETPUIECKUX 3a]ad,
YMEHHE BBIIBUTaTh U ONPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO HCIIONIB3YIOTCS TPH PEHICHHH 3a/ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

VMeHHe OpHEHTHPOBAThCS B IPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJb BO BCEX O0JACTAX
JeSITEeTbHOCTH YeoBeka. OpHUeHTalNs YeI0OBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COLHUAIBHOro ObITHA, (hopMa OTpaKEHHUsI OKPYKAIOIIEr0 MHpa, YCJIOBHE YCHEIIHOTO TO3HAHUS U
aKTHUBHOTO TMpeoOpa3oBaHMs JCHCTBUTENBHOCTH. OleprpoBaHHWE MPOCTPAHCTBEHHBIMH OOpa3aMu
0o0beIUHSET pa3Hble BUAbI YU4eOHON U TPYIOBOM AEATENbHOCTH, SBISETCA OJHUM M3 MPO(ECCHOHAIBHO
BaXHBIX KayeCcTB, MOITOMY aKTyalbHa 3ajada (OPMHPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIIICHUS] KaK Pa3HOBUIHOCTH O0Pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K
MPAKTUYECKOHN EATEIIEHOCTH 110 MHOTUM HAIIPaBIICHUSIM.

Ilens ocBoeHus mporpammbl ydyeOHOro kypca «['eomerpusi» Ha 0a30BOM ypoBHE OOy4YeHHs —
0011e00pazoBaresibHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIONIUXCS yepe3 oO0ecredeHrne BO3MOKHOCTH
NPUOOPETEHUS U UCTIOIB30BAHUS CUCTEMATHYECKUX T€OMETPUYECKUX 3HAHWH U AeHCTBUH, crieln(UIHBIX
T€OMETPHH, BO3MOXXHOCTH YCIIEITHOTO TPOJIOJKEHUsT 00pa30BaHUs 110 CIIEIUATBHOCTSIM, HE CBS3aHHBIM C
NPUKJIaJHBIM UCIIOJIb30BaHNEM T€OMETPHH.

[Tporpamma mo reomMeTpur Ha 6a30BOM ypOBHE MpeaHAa3HAuUEHA JIJIsl 00yJarOIIUXCsl CPETHEH IIIKOIbI,
HE WCHBITHIBABIINX 3HAYMTENBHBIX 3aTPYJHEHUII Ha YpOBHE OCHOBHOTO 00Iero obpazoBaHus. Takum
oOpa3zoM, oOyuaromuecss Ha 0a30BOM YypOBHE JIOJDKHBI OCBOWTH OOIIME MaTeMaTUYECKHEe YMEHUS,
CBSI3aHHBIE CO CHEeUU(UKON reoMeTpun U HEOOXOUMBbIE JUIsl )KU3HU B COBpeMeHHOM oOmiectBe. Kpome
ATOTO, OHU MMEIOT BO3MOYKHOCTh M3yYHTh F€OMETPHUIO Ooiee TITyOOKO, eclii B JalbHEUIIeM BO3HUKHET
HE00XOAMMOCTh B TEOMETPUUYECKHX 3HAHUSX B MPO(HECCHOHAIBHON eI TeIbHOCTH.

JlocTrokeHNe TeNd OCBOCHHS TPOTPaMMBI 00ECTeUnBAETCS PEIICHHEM COOTBETCTBYIOMIMX 3ajad.
[TpuopureTHbIMU 3amgadaMu ocBoeHHs Kypca «['eomerpum» Ha Ga3zoBom ypoBHe B 10—11 kiaccax
SIBIISTIOTCSI:



e (opMupoBaHHE MPEJCTABICHUA O T'€OMETPHHM KaK YacTH MHPOBOH KYJIBTYphl U OCO3HAaHUE €€
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOTPaHHMKAX M Telax BpalleHHUs KaK O BaKHEHMIIUX
MaTEeMaTHYECKUX MOJIENSIX, O3BOJISIONINX OMHUCHIBATh U U3y4YaTh Pa3HbIe SIBICHUS OKPYKAIOIIEro MHUpPa;

e (opmupoBaHHE YMEHHs paclo3HaBaTh Ha YEpPTEekKax, MOJCIIX U B pEAIbHOM MHUPE
MHOTOTPaHHHKH U TeJla BpaIeHUS;

e OBJAJICHHE METOAAMHU DPEUICHMS 3a]a4 Ha MOCTPOCHHUSA Ha M300paKEHHUAX MPOCTPAHCTBEHHBIX
uryp;

e (opmMupoBaHHUE YMEHHs OINEPUPOBATH OCHOBHBIMU IMOHSATHSMH O MHOTOTPAaHHHMKAX M Tellax
BpAICHHUS U MX OCHOBHBIMU CBOWCTBAMH;

®  OBJIQJICHUE AITOPUTMAaMU PELICHUS OCHOBHBIX THIIOB 331a4; (opMUpOBaHUE YMEHHS IPOBOJIUTH
HECJIO)KHBIE JIOKa3aTeNbHBIE PACCYXIEHUS B XOJE pPEIICHHS CTEPEOMETPUYECKUX 3alad M 3a1ad ¢
MPAKTUYECKUM COJCPKAHUEM;

®  Da3BUTHE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyYaromuxcs, MO3HAaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHHUS,

e (QopmupoBanue (GyHKIUMOHATBHOW  TIPaMOTHOCTH, pEJIEBAHTHOM TE€OMETPUHU:  yYMEHHE
pacrno3HaBaTh MPOSBICHHUS TEOMETPUUYECKHX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsAX M IpU U3YYCHHH APYIHMX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYyIUPOBaTh WX Ha SI3BIKE TE€OMETPHHM U CO3[aBaTh T'€OMETPUUYECKHE MOJIEIH,
MIPUMEHSITh OCBOCHHBIN I€OMETPHUUYECKUN ammapar IJid pelleHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/ad,
MHTEPIPETHPOBATH U OICHUBATH MOJTYYCHHBIC PE3yJIbTATHI.

OTnUYUTENBHON 0COOCHHOCTBIO MPOTPAMMBI SBJISIETCS BKJIIOYEHHE B KypC CTEPEOMETPUU B Hauaie
€ro W3y4YeHHs 3aJad, pellaeMblX Ha YPOBHE HHTYHUTHBHOTO IO3HAHWSA, W OIPEICIEHHBIM 00pazomM
OpraHM30BaHHAs padoTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET MPOTCKaHHEe WHTYUTHBHBIX IIPOIECCOB, MOTHUBUPYET K JalbHEHIIEMY
W3YYEHHUIO MpEeAMETA.

[Ipeamourenue OTHAETCS HATTISAHO-KOHCTPYKTHBHOMY METOAY OOYUYEHHS, TO €CTh TEOPETHUYECKHE
3HaHHUA HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKON AesTenbHOCTU. Pa3Buthe
MPOCTPAHCTBEHHBIX MPEICTABICHUH Y ydalluXcs B Kypce CTEPEOMETPHUU MPOBOIUTCS 3a CUET peIIeHUs
3aJjad Ha CO3JlaHME IPOCTPAHCTBEHHBIX OOpa30B M 3ajady Ha OMNEpPUPOBAHHME MPOCTPAHCTBEHHBIMHU
obOpazamu. Co3manre oOpaza MPOBOIUTCA C OMOPON HAa HATJIAHOCTH, a OMEpUpPOBaHUE O0pa3oM — B
YCJIOBUSAX OTBJIEYEHHUS OT HATJITHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 MCXOJHOTO COACPIKaHusI.

OcHoBHBIE cojepkaTenbHble JMHUU Kypca «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKWY,
«[IpsiMple M T1UIOCKOCTH B TpocTpaHcTBe», «Tema BpamieHus», «BekToppl U KOOpIMHATHI B
npocTtpaHcTBe». DopMHUpPOBaHKE JTOTMYECKHX YMEHUH pacmpeernsieTcss He TOJIBKO 10 COJepKaTeIbHBIM
JIMHUAM, HO U 10 roJiaM 00yueHHs Ha YPOBHE Cpe/IHero o011ero oopa3oBaHHmsL.

Copnepxanue o0pa3oBaHHUS, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM OCBOCHHS paboueit
IpOrpaMMbl, pacHpeleNiéHHBIM IO TojJaM OOyd4eHHUs, CTPYKTYpHUpOBaHO TakUM o0OOpa3oM, dYTOObI
OBJIAJICHUE TEOMETPHUECKUMH TOHATHUSAMH ¥ HaBBIKAMH OCYIIECTBIUIOCH IIOCIEAOBATENIbHO U
MOCTYIATENBbHO, ¢ COOJIOJEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOYAIHMCh B
OOIIYI0 CUCTEMY T'€OMETPUUYECKUX IpEACTaBICHUIN 00ydarommxcs, pacmupss U yrayomss e€, oOpa3ys
MIPOYHBIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 wac B Hepemo B 11 kiacce,
BCETO 3a JBa rojia o0ydeHus - 102 yueOHbIX Haca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TOHSTHS CcTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, MpocTpaHcTBo. [lonarue 006
AKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosnoxkeHue MNpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, IapajUIe/bHbIE U
cKkpenuBaromuecs npsimele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: MapalliesIbHbIC
IIpsIMbIE B IPOCTPAHCTBE; MAPAILIENbHOCTh TPEX MPSAMBIX; MAPAIIEIBHOCTh NPAMOM U INIOCKOCTU. YTIIBI €
COHAIPABJICHHBIMA CTOPOHAMM; YTOJI MEXAY NMPAMBIMUA B IIpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN:
MapajuleJIbHbIe IUIOCKOCTH; CBOMCTBA MapaJuUIeNIbHBIX ILIOCKOCTEH. IIpocreimme NpoCTpaHCTBEHHBIE
Gburypsl Ha IJIOCKOCTHU: TETPadAp, KyO, mapasiesenune; NOCTPOCHUE CEUSHU.

[leprnieHAUKYJIAPHOCTD NPSMOM U MJIOCKOCTH: NEPIEHIUKYIIIPHBIE NIPSMBIE B IPOCTPAHCTBE, NIPSMBIE
NapajuieJbHble W NEPHEHAUKYJSPHbIE K IJIOCKOCTH, IPU3HAK MEPHEHAUKYIIPHOCTH MPSMONH H
IJIOCKOCTH, TEOPEMA O NPSAMOW NEPHNEHIUKYJISIPHOW IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YIOJ MEXIY
NPSAMOM W IUIOCKOCTBIO; ABYI'PAHHBIN YTOJ, JUHEUHBIM yroa AByrpaHHoro yria. Ilepnenaukymsp u
HAKJIOHHBIE: PAcCTOSIHUE OT TOYKM J0 IJIOCKOCTH, PacCTOSIHUE OT MPSAMOM A0 IUIOCKOCTHU, MPOEKLIMS
burypsl Ha TMIOCKOCTh. IlepneHAMKYISIPHOCTh IUIOCKOCTEH: MpH3HAK MEPHEHAUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIISIpax.

MHOTrOrpaHHUKH

[ToHsiTuE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAaHHUKA, BBIIIYKJIbIE M HEBBIIYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroyipHast npu3Ma; rpaHd U OCHOBAHUS IIPU3MBIL;
npsiMasi M HakJIOHHas IpU3Mbl; OOKOBas M TMIOJHAs IOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
MpSIMOYTOJIBHBIA Mapajuliesienunel U ero cBoicTBa. [lupammpa: N-yronapHas nupaMuja, TpaHd H
OCHOBaHUE MUpaMuUbl; OOKOBas U MOJHAS IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHASA U yCEUEHHAS TUPAMU/IA.
DneMeHThI Ipu3Mbl U TUpaMuibl. IIpaBuibHbIle MHOTOTPAHHUKH: TOHSATHE NPABUIBHOTO MHOTOTPAHHHUKA;
IpaBWIbHAsg NpU3Ma W NpaBWIbHAs NUpaMHa; MpaBWIbHAs TPEYrojbHas NUPAMUIA U MPaBUJIbHBIN
Terpadap; KyO. IlperncraBieHune O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadAp, AOACKAdIApP U HKOCAdIP.
Ceuenust npu3Mbl U MIUPAMUJIBI.

CuMMeTpHus B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOW, IUIOCKOCTHU. DJIEMEHTHI
CUMMETpHUH B IUpaMuJax, napajuieienuneax, paBuIbHbIX MHOTOIPaHHUKAX.

Bbruucnenne 3€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHanu, yrisl. [lnomans GokoBoi
MTOBEPXHOCTU U TOJHOM NOBEPXHOCTU MpPSIMOW MPU3MBI, IUIOIIAJb OCHOBaHUM, Teopema O OOKOBOM
MOBEPXHOCTU MpsAMOi mnpu3Mbl. Ilnomans OOKOBONH MOBEPXHOCTM W MOBEPXHOCTH MPAaBUIIbHOMN
UpaMHJIbl, TeopemMa O Iulomaau yceu€HHOM mnupamuibl. Ilonsarue o6 o0véme. OO0BEM NUpPaMUIBL,
MIPU3MBL.

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAAAMU INOBEpXHOCTEH, 00bEMaMu
MOI0OHBIX TeN.

11 KJIIACC

Tesa BpaleHus

[unuHapuaeckas MMOBEPXHOCTD, oOpasyroiue LWJIMHIPUYECKOMN IIOBEPXHOCTH, 0Chb
WIMHIPUYECKON MoBepxHOCTU. LMauHIp: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpa3yrolias U OCh;
ionaib O0KOBOM M MOJTHON MOBEPXHOCTH.

Konudeckas mOBEpXHOCTh, 00pa3yrolue KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOU
noBepxHocTd. KOHyc: OCHOBaHME W BEpIIMHA, OOpa3yromias M OCh, IUIONIAAh OOKOBOM W TOJHOU
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHTp, paguyc, JUameTp; IUiouaab MoBepxHocTU chephl. B3anumHoe pacnonoxeHue
cdepbl U IITI0CKOCTH; KacaTelbHasl IIO0CKOCTh K cepe; miomaiasb chepsl.

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka nuaMHApa U KOHyca.



KombOunanmu ten BpalieHus ¥ MHOTOIpaHHUKOB. MHOTOrpaHHUK, OMMCaHHBIA 0K0JIO cepbl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UM TEJIO BPAIllCHUSI.

[Tonsitue 06 06vEMe. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIHLHOTO
napajuieNienunena u cieacTsus u3 He€. O0bEM nuIMHApa, KoHyca. O0bEM Iapa U TIomaas chepehl.

[Tonobubie Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAIMU TMOBEpXHOCTEH, 00BEMaMU
MOTI00HBIX TEN.

Ceuenuss muwimHApa (MapajsielbHO W TMEPHEHAMKYISIPHO OCH), CEYeHHs] KOHyca (MapajulesbHOe
OCHOBAHUIO U MPOXOSIILEE YEpPE3 BEPILUUHY), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTy U B npocTpaHcTBe. ClI0KEHHE U BBIYUTAHME BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yucio. Pasznmokenue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. llpaBuiio mapaienenumnesa.
Pemenne 3amad, CBA3aHHBIX C IPUMEHEHMEM IIPABWII JEUCTBUM C BekTopamu. IIpsmoyrosbHas cucrema
KoopauHaT B mpocTtpancTBe. Koopaunarel Bekropa. [Ipocreiinire 3agaun B KOOpIAMHATAX. YTOI MEXIY
BekTopamu. CKalsipHOE NPOU3BEAECHUE BEKTOPOB. BhIuncieHne yrioB MEX1y IPSIMbIMU U TIOCKOCTSIMH.
KoopaunaTHO-BEKTOPHBIN METO/ MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE  pe3ynbTaTbl  OCBOGHHS  MpOrpaMMbl  y4eOHOro mpeamera  «Marematuka»
XapaKkTePU3yIOTCS:

I'paxknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXJTAHCKOW MO3UIUU OOYYAIOLIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIECTBA, MPEICTAaBICHHEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYP, SBJICHUI, IpOIeayp TPakIaHCKOTro 001iecTBa (BBIOOPHI, OIPOCHL U Mp.), YMEHHEM
B3aMMO/ICHICTBOBATH C CONMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMU ¥ HA3HAUCHUEM.

IlarpuoTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HMIEHTHYHOCTH, YBXXKEHUS K MPOHUIOMY H
HACTOSILIEMY POCCHIICKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHUSM POCCUICKHUX
MAaTEMaTUKOB U POCCUHMCKOM MAaTEMATUYECKOW IIKOJbI, K UCHOJIb30BAHUIO ITUX JTOCTHKEHUN B JIPYTHX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYXOBHBIX I[EHHOCTEH POCCHIICKOr0 Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, 3TUYECKOTO MOBEACHUSA, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKCHUW HAYKU U
JeSTeNbHOCTHIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOHYMBOTO Oy IYIIEro.

JcTeTH4YecKoe BOCIUTAHME:

3CTETUYECKUM OTHOIIEHWEM K MHpPY, BKJIIOUasg 3CTETUKY MATEeMAaTHYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3ajad, PCIICHUH, pPACCYKICHHUH; BOCIPUUMYHBOCTHIO K MATEMATHUYECKUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMaTHYeCKHe 3HaHUS B HHTEpEcax 3/I0pOBOTO H
Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (30POBOE MHUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN M OTIbIXa, peryispHas (u3nyecKas aKTUBHOCTD); (DU3HMUECKOTO
COBEPUICHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHON €SI TEILHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM IIEHHOCTH TPYIOJIOOUs; MHTEPECOM K Pa3IMUHBIM chepam
npodeccnoHaNbHON JEeSTENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ TMPUIIOKEHUSIMHU, YMEHHEM
COBEpIIIaTh OCO3HAHHBIA BHIOOp Oyaymier mnpodeccun W peaau30BBIBATH COOCTBEHHBIE KU3HEHHBIC
IUTaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSKEHUM BCEW JKM3HHM; TOTOBHOCTBIO K AKTMBHOMY YYacCTHUIO B PEHICHUHM NPAKTHUYECKUX 3a1ad
MAaTeMaTUYECKON HAIIPABJIEHHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO  JKOJOTHMYECKOHW  KYJNbTYpbl, = NOHMMAaHHEM  BIHSHUA  COIMAIBHO-
SKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHUE MPHUPOIHON M COLMATBLHOM CPeJlbl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHeHTalueld Ha NpPUMEHEHHE MaTeMAaTUYeCKUX 3HAaHUW IS
perieHust 3a7a4 B 00JACTH OKPYXKAIOIIEH Cpefibl, TUTAHUPOBAHUS TTOCTYIKOB M OIEHKH UX BO3MOXKHBIX
MOCTIEACTBUM ISl OKPYKAKOLIEH CPEIbI.

I{eHHOCTH HAYYHOTO MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIINECTBEHHOW TMPAKTHKW, TOHMMAaHWEM MaTEeMaTUYeCKOW HayKh Kak cQepbl 4YeloBeYeCKOn
NEATEIIbHOCTH, JTAINlOB €€ pa3sBUTHSA U 3HAYMMOCTH JUIS PA3BUTHUS LMBUIIM3ALMU; OBJIAJICHUEM S3bIKOM
MAaTeMaTUKH M MaTEMAaTH4YEeCKOW KYJIbTYpOM KakK CpEICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOECKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble  pe3yJibTaThl OCBOCHHMS NpPOrpaMMbl yueOHOro mpenmera «MaTeMaTUKay
XapaKTepU3YIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OEliCIBUAMU, YHUBEPCATIbHLIMU Pe2YTIAMUSHLIMU OeUCHEUAMU.



1) Vuusepcanvuvie nosmasamenwvhvle Oelicmsusi, obecneuusaiom @Gopmuposanue OA306biX
KOCHUMUBHBIX NpOYecco8 o0yuarwmuxcs (oceoenue Memooo8 HNO3HAHUS OKPY*CAowe20 Mupa,
npUMeHeHUe 102UUeCKUX, UCCIe008AMeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue aeiicTBuA:

®  BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIICHUN MEXIY MOHATUAMU; (POPMYIHPOBATH ONPEAEICHUS MOHATUI; yCTaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUIE 0000IIEHUS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

®  BOCIPUHHMATH, (OpMyIupoBaTh U TPeoOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC;

®  BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUns B (pakTax, JaHHbBIX,
HAOJMIOACHUAX M YTBEPXKICHHSX; IMpelaraTb KpUTEpUH s BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e eraTb BBIBOABI C KCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aK/I4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIHLHO JOKa3aTeNIbCTBA MATEMAaTHUECKUX YTBEP)KICHHH (IpSMble U OT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAllMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEpPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

e BpIOMpaTh croco0 pemieHust y4eOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BbIOMpaTh HanboJiee MOAXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

®  HCIOJB30BATh BOMPOCHI KaK HCCIEAOBATEIIbCKANH HHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH
BONPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPodiieMy, YCTaHABIUBATh UCKOMOE U JaHHOE, (OpMUPOBATH
THIIOTE3Y, apTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHE;

®  [POBOJUTH CAMOCTOSITEJIBLHO CIUIAHUPOBAHHBINA IKCIEPUMEHT, UCCIIEI0BAHUE 110 YCTAaHOBIEHUIO
0COOEHHOCTE MaTeMaTHYecKoro OOBEKTa, SBJICHUS, MPOIECCa, BBIIBICHUIO 3aBUCHMOCTEH MEXKIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

®  CaMOCTOATENbHO (HOPMYIHPOBATH OOOOIIEHHS W BBIBOJBI IO pE3yNbTaTaM IPOBEIEHHOTO
HAOJIOACHUS, WCCICIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJIbTaToOB, BBIBOJOB U
000011IeHHI;

® MPOTHO3UMPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BBIABUTATH MPEANONIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Pabora ¢ nnopmanmeii:

®  BBIABIATH NeDUIUTHI MHPOPMAIUMH, AAHHBIX, HEOOXOIWMBIX ISl OTBETa HAa BOMPOC M JUIA
pellIeHus 3a/1auH;

e BpiOuMparh  WHQOpPMAIMIO W3  WCTOYHWKOB  pa3IMYHBIX  TUIOB,  aHAJM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U JOPM MPEACTABICHUS;

®  CTPYKTYpHpOBaTh WH(MOPMAINIO, TMPEACTABIATH €€ B pa3NU4HBIX (opMax, WITIOCTPUPOBATH
rpaduyecku;

®  OIICHWBATh HAJEKHOCTH HH(POPMAITUH 110 CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvle KOMMYHUKAMUGHbBIE  Oelicmeus,  0becneuusaiom  CcoOoOpMUposaHHoCmy
COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.

Oo0wmenne:

e  BOCIPUHUMATH U (OPMYIUPOBATH CYKIIEHUSI B COOTBETCTBHH C YCIOBUSIMH U IEJISIMU OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 XO/Ty PEIICHHUs 3a7]a9i, KOMMEHTHPOBATh ITOJIYYEeHHBIN pe3ybTar;

e B XoAe OOCYXJEHHS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMON TeMbl, HpPOOJIEMBI,
peliaeMoii 3a1auu, BICKA3bIBaTh UJIEH, HAIIETICHHBIE HAa MIOUCK PEIICHUs; COTIOCTABIISITh CBOU CYXKICHHUS C
CYKIEHUSIMH JPYTUX YYaCTHHKOB JHajiora, OOHApyXWBaTh pa3jHMude H CXOICTBO TIO3WIUI;, B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHUS;

® TMPEACTaBIATh PE3yAbTaThl pEHICHHUS 3aJayd, OJKCIEPUMEHTAa, WCCIEAOBaHUsA, IPOCKTa;
CaMOCTOSITENILHO BBIOMpPATh (opMar BBICTYIJIEHHS C Y4E€TOM 3a7ad MPEe3eHTalMu M OcoOeHHOCTel
ayTUTOPHH.



CotpyannuecrBo:

e [IOHMMaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHAWBUIYaJIbHOW pPabOTHI mHpU
pelieHnH y4eOHBIX 3a/a4; MPUHUMATh LEJNb COBMECTHOH NESATEIbHOCTH, IUIAHHUPOBATH OPTaHU3AINIO
COBMECTHOH paloOThl, pacnpeaessaTh BUAbI padOT, JOrOBapUBATHCS, OOCYXKIaTh IPOLECC M pPe3yJbTaT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

e y4yacTBOBaTh B TPYNNOBBIX Qopmax paboTel (0OCyXaeHHS, OOMEH MHEHHUH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJIHATH CBOIO YacTb PAa0OThl U KOOPAMHHPOBATH CBOM AEHUCTBHS C APYTrUMH
YJIEHAaMU KOMAaH]Ibl, OLICHMBAaThb KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT 10 KPHUTEPUSM,
Cc(OpMyYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

3) Vuusepcanvnvie pezynamuensie Oelicmsus, obecneuugaiom QopmMuUposaHue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusanus:

®  COCTaBIJIATH IUIAH, AJITOPUTM PEILICHHs 3a/1a41, BBIOMPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI
peleHuii ¢ y4éToM HOBOH HH(pOpMAITUH.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMM IO3HABATEIBbHON peQIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX ACHCTBUHM U
MBICIMTEIBHBIX MPOIECCOB, HMX pPE3YyIbTAaTOB; BIAACTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIIS
npolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKOn 3a1aui;

® [pEeIBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPU pELIEHUH 3a/Jauyd, BHOCHUTH
KOPPEKTHUBBl B JIESATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HANJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

®  OIICHUBaTh COOTBETCTBUE PE3yJbTAaTa LIEIU U YCIOBUSIM, OOBACHATh NPUUMHBI JOCTHIKEHUS WIH
HEJOCTHIKEHUSI pE3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, psMasi, INIOCKOCTb.

HpI/IMerlTb AKCUOMBI CTCPECOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUUN 'COMCTPHUYCCKUX 3aa4.

OnepupoBaTh NOHATUAMU: APAILIEIBHOCTh U MEPIIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.

KnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroll, TpaHU JBYTPAHHOTO yria, pedpo ABYIPaHHOTO YIIia;
JIMHEMHBIN yroJ IBYTPAHHOTrO yTria; rpagycHas Mepa IByTPaHHOIO yria.

OnepupoBaTh NMOHATUSAMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbII MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTI'OrpaHHHUKa, HpaBPIJIBHBIfI MHOTI'Or'paHHUK.

Pacno3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHUKOB (MMpaMHa; TMpH3Ma, MPSIMOYTOJIBHBIH
napajuiesenurmne, Kyo).

KnaccuduiupoBaTe MHOTOTpAaHHUKH, BBIOMpAas OCHOBaHMS s KiaccHu(UKAMK (BBINYKJIbIE H
HCBBIITYKJIBIE MHOTOT'PaHHHUKH, TMPAaBUJIBHBIC MHOIOIPpAaHHUKH, TIIPAMBIC W HAKJIIOHHBIC TIPHU3MBI,
napaieNenune/ibl).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYIas IMIOCKOCTh, CCHCHUEC MHOT'OI'PaAHHHUKOB.

OOBSICHITH PUHITUITHI TOCTPOSHUS CEUEHUH, UCTIONB3YSI METOJI CIIEIOB.

CTpOI/ITB CCUCHUSA MHOI'OIrPpaHHUKOB METOAOM CJICI0B, BBIIIOJIHATH (BLIHOCHBIG) IJIOCKHUEC YCPTEIKU U3
PUCYHKOB MTPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3aa4i Ha HAXOXJIACHUC TICOMCTPHUUYCCKUX BCIWYHUH II0 o6pa3uaM WM  aJIrOpuTMam,
MPUMEHSS U3BECTHBIE AHATUTUYECKUE METOJbl MPU PEIICHUHM CTAHAAPTHBIX MAaTeMaTHYECKUX 3aJad Ha
BBIYUCIICHUEC paCCTOHHI/II\/’I MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKH JO IIIIOCKOCTH, MCKIY
CKPEILIHMBAIOIIMMUCS MPSIMBIMHU.

Pematsn 3aa4u Ha HAXOXJIACHUC TICOMCTPHUUYCCKHUX BCIWYHUH II0 o6pa3uaM WM  aJIrOpuTMam,
MPUMEHSS U3BECTHBIE AHAIUTUYECKUE METOJbI MPU PEIICHUHM CTAHAAPTHBIX MAaTeMaTUUYECKUX 3a1ay Ha



BBIUUCIICHUE YTJIOB MEXIy CKPEUIMBAIOIIUMUCS HPSAMBIMU, MEXIY HPSIMOM M IJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, ABYTPAHHBIX yIJIOB.

Bobruncnare 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, MHpaMuia) C
OpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOIICHUS MEXIy IUIOMAASIMHU IIOBEpXHOCTEH, OO0BEMaMU
MOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHI: CHMMETpHUS B IPOCTPAHCTBE; LCHTP, OCh M INIOCKOCTh CUMMETPHH; LICHTD,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBBIBATE M HHTEPIPETUPOBATH HMH(POPMALMIO O IMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

[IpumensaTh reomerpuyeckue (axKThl AT PEIICHUS CTEPEOMETPUYECKUX 3ajad, MPeIioarariinx
HECKOJIbKO II1aroB PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumeHsATh MpOCTENIINe MPOrpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPUIECKUX 3a/1ad.

[IpuBoaUTE TpHMEPHl MaTEMaTUYECKHUX 3aKOHOMEPHOCTEH B TNPHPOJE M JKU3HU, PaclO3HABaTh
MIPOSIBJIICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOMyYCHHBIC 3HAHUS Ha NMPAKTHUKE: aHAJTM3UPOBATh PEalbHbIC CUTYyallMd ¥ NPUMEHSTH
W3yYeHHBIE TIOHSATHS B IPOIECCe MOWUCKA PELICHHS MaTeMaTH4YeCKH C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJICTIMPOBaTh pPEAIbHBbIE CHUTYallMM Ha S3bIKE T'COMETPHH, HCCIEIOBAaTh IOCTPOCHHBIE MOIETH C
UCTIOJIB30BAHUEM TE€OMETPUYECKHX TOHSATHH M TEOpeM, amrmapara aireOphl; pemaTh MpaKTHIEeCKue
3a71a4M, CBSI3aHHBIC C HAXOXKJICHUEM r€OMETPUYECKUX BEINYNH.

11 KJIIACC

OnepupoBaTh MOHATUSAMH: I[HIMHApPUYECKas TOBEPXHOCTh, OOpa3ylolue MHJIWHAPUYECKOM
MOBEPXHOCTH; IMJIMHAP; KOHWYECKas MOBEPXHOCTb, O00pa3ylolIne KOHHMYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas moBepXHOCTb.

PacrioznaBats Tena BpameHus (MIIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS Tell BpallleHuUs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHAMU: LIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA CEIMEHTA; IIapOBOii
CIIOH, OCHOBAHHME IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; MIAPOBON CEKTOP.

Bbruucnate 00bEMBI M IJIOIIAAM TOBEPXHOCTEW TeJ BpallleHHs, TI'€OMETPHYECKUX Tel ¢
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMUCaHHBINA 0KOIIO chepsr; chepa,
BITMCaHHAs] B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUSI.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIAASIMH TOBEPXHOCTEN M 00bEMaMU IOJJOOHBIX TEJI.

N300paxkaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O00BEMHBIX (DUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CCUCHHS TEJI BPALICHHUS.

W3Brnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIONHATE IEHCTBHS CITOKEHHS] BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHSI BEKTOpA Ha YHUCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHITUSIMHU: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJIh BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YroJd MEXIy BEKTOpaMH, CKaIIPHOE MpPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxonuTh cymMMy BEKTOPOB M TIPOHM3BEICHUE BEKTOPA HA YHCIIO, YIOJ MEXKAY BEKTOPAMH, CKaSIPHOE
MIPOM3BE/ICHNE, PACKIIAABIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPaBHEHHEM B JIEKApPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTh reoMerpuyeckre (BakThl A PELIeHUs CTEPEOMETPUUYECKHX 3ajad, MpPEeroararoiux
HECKOJIKO IIaroB PEIIeHHs, €CITH YCIOBUS MPUMEHEHUS 3a/IaHbI B SIBHOU (hopMe.

Pemrate npocreiiye reoMeTpuyecKre 3aJaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1A.



Pematp 3amaun Ha 0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUN M HAXO0XKJIEHUE N€OMETPUUECKHUX
BEIMYMH 1O 00pa3liaM WM aJropuTMaM, NMPUMEHAS W3BECTHBIE METOABI IPU PELICHUM CTaHIAPTHBIX
MaTEeMaTHYECKUX 3ajau.

[TpyuMeHATh NpOCTENHINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU
PEIIEHNN CTEPEOMETPUYECKHUX 3a/1a4.

[TpyBOIUTE IpPHMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE W KHU3HHU, PacIO3HAaBaTh
IIPOSIBJICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE.

[IpyMeEHATh NOJydYEeHHBIE 3HAHUS HA IPAKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYyAllMH U NPUMEHSTH
M3yYEHHBIC TOHSATHS B IPOIECCe MOUCKA PELICHHS MaTeMaTH4eCKU C(HOPMYIMPOBAHHOW IMPOOIEMBI,
MOJICJIMPOBaTh peabHbIE CHUTyallMM Ha S3bIKE T'€OMETPUH, MCCIENOBAaTh IIOCTPOEHHBIE MOZCIU C
MCTOJIb30BAHUEM T'E€OMETPUYECKHX MOHATHH M TeopeM, ammapara aiareOpbl; pemarbh NPaKTHUECKUe
3a/1a4M, CBA3aHHbIC C HAXOKICHUEM I€OMETPUYECKHUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpameHus 16 1 1
OOBEMEBI TN 17 1
BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE 21 11
[ToBTOpeHmEe, 06001EeHNE
4 PEHHE, e 14 2

CUCTeMaTH3alusl 3HAaHUH

68 5 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpaHctBo. [IpaBuna
n300pakeHNs Ha pUCYHKAX:
n300pakeHus II0CKOCTEH,
NapauIeIbHBIX NPSAMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

Ilonstus: MEPECCKArOIUCCA
IJIOCKOCTH, IICPECCKAOIMUCCA
mpsAMasd U IJI0CKOCTb

Ilonstus: MNEPECCKAar0OMCCA
IJIOCKOCTH, IICPECCKAOIMUCCA
npsAMasd U IJI0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaxX, Ha IPOEKIIMOHHBIX
gepTexax

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

http://www.edu.ru/moodle/

http://www.edu.ru/moodle/

http://www.edu.ru/moodle/

http://www.edu.ru/moodle/

HauanwsHbie cBeeHUs 0 KyOe u

MAPAMUE, UX Pa3BEPTKU U MOJECIIHN.

CeueHust MHOTOTPAaHHUKOB
HauanwsHbie cBeneHNs 0 KyOe u

MAPAMUE, UX Pa3BEPTKU U MOJECIIH.

CeueHuss MHOTOT PaHHUKOB

[TonsiTHe 00 akCMOMaTHYECKOM
HIOCTPOCHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHHU U
CJIICACTBHS U3 HUX

http://www.edu.ru/moodle/

http://www.edu.ru/moodle/

http://www.edu.ru/moodle/

[MousTHE 00 aKCHOMATHUYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U

http://www.edu.ru/moodle/



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

CJIICACTBHUA U3 HUX

10

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMETPUU U
CIICACTBHA U3 HUX

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

11

B3anmHOe pacrosnoxeHue npsiMbIX B
IIPOCTPAHCTBE: NEPECEKAOIINECH,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

http://www.edu.

ru/moodle/

12

[TapamiensHOCTE NPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:
napajuleJbHbIE MIPsIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD
TPEX NPSAMBIX

http://www.edu.

ru/moodle/

13

14

[TapamienbsHOCTE NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
[TapamienbHOCTE IPAMON U
IJIOCKOCTH

VYTIIBI ¢ COHANpaBJICHHBIMU
CTOpPOHAMH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

15

16

17

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE
Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napaielIbHble INIOCKOCTH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

18

19

CBoiicTBa napayyIeIbHBIX
IJIOCKOCTEN

[Ipocreiiime NpoCcTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTH: TETPA3IP,
KyO, mapasuiesnenumes

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

20

[TocTpoenue ceuenui

http://www.edu.

ru/moodle/

21

22

IToctpoenue ceuenuit

KonrponbHas padora no reme
"IIpsiMble U TUIOCKOCTH B
npoctpasctse. [lapamienbHOCTb
IPSIMBIX U IIJIOCKOCTEN"

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

23

24

[leprieHAMKYIASIPHOCTH NPAMOUN U
MJIOCKOCTH: MIEPIICHIUKYIISPHBIC
psIMbIE B IPOCTPAHCTBE

HpHMLIC ImapayicJIbHbIC 1
NEPNCHAUKYJIAPHBIC K IIJIOCKOCTH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

25

26

[Ipsimble napaienbHble U
NEPIEHIUKYJIIPHBIE K IIIIOCKOCTH

[TpusHak neprneHIuKyJIIpHOCTU
IIPSIMOM M INIOCKOCTH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

27

28

29

[Ipu3Hak nepnesauKyIsIpHOCTH
OPSMOM U TIOCKOCTH

Teopema o npsimoit
NEPIEHUKYIJIIPHON MIIIOCKOCTH
TeopeMa o npsmoi
MIEPIECHINKYJISIPHOMN MIIOCKOCTH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

30

31

Teopema o npsimoit
NEPIEHUKYJIIPHON MIIIOCKOCTH

[TepnieHUKYNIsAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHuE OT IPSAMOH 10
IUIOCKOCTH

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

32

33

[lepnenauKynsip U HaKJIOHHBIE!
pPacCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

IlepnenauKynsip ¥ HaKJIOHHBIE!
pPacCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTositHue OT MPSAMOU 10

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

IIJIOCKOCTH

34

35

[IeprieHAUKYISp U HAKIIOHHBIE!
paccTosiHuE OT TOYKHU 10 INIOCKOCTH,
paccrosiHue OT NPSAMOU 110
IUIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

36

37

38

39

40

41

42

43

44

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yrjia

JIByrpaHHBIN yroJl, TMHENHBIN Yroj
JBYTPaHHOI'O yrjia

[leprieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IUIOCKOCTEH

[leprieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEPICHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH

[leprieH IUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEPIICHIUKYISIPHOCTH JIBYX
IUIOCKOCTEM

TeopeMa o TpEx nepneHANKYIApax
Teopema o0 TpEX nepHeHANKYIApax

Teopema o TpEX nepHeHANKYIApax

KonrtponbHas pabora no remam
"TleprieHIUKYISIPHOCTD MPSIMBIX U
miockocteil" u "Yriasl Mexy
IPSIMBIMU U TUIOCKOCTSIMH "

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

45

[TonsiTe MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTbl MHOTOTPAHHUKA,
BBIMYKJIbIE U HEBBIMYKJIbIE
MHOT'OT'PaHHHMKH; pa3BEPTKa
MHOTOTpaHHHKA

http://www.edu.

ru/moodle/

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U

http://www.edu.

ru/moodle/



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

HAKJIOHHAs MPU3MBI; OoxoBas u
IMOJIHAsA IMOBEPXHOCTH IPHU3MbI

47

[Tapannenenunen, NpaMOYTroJIbHBII
napaJuleJenuel U €ro CBONCTBa

http://www.edu.

ru/moodle/

48

[Mupamuna: N-yronbHasi nupamMuiaa,
I'pPaHU U OCHOBaHME MUPAMU/IBL;
0OOKOBas U NOJIHAS IOBEPXHOCTh
HUpPaMU/Ibl; IpaBUIIbHAS U
yced€HHasi MUPaAMHUAA

http://www.edu.

ru/moodle/

49

[IpaBuIBHBIE MHOTOTPAHHHUKH:
MOHSATHE MTPABUIBLHOTO
MHOTOTPaHHHKA; PaBUIbHAS
npy3Ma U MpaBUIIbHAS UPAMU/IA;
npaBWIbHAS TPEYTOJIbHAS TUpaMHIA
Y IIPaBUJIBHBIA TETPadp; KyO

http://www.edu.

ru/moodle/

50

[IpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTayp,
JOJEKadIp U UKOCAIP.

http://www.edu.

ru/moodle/

51

52

53

54

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPAMHJIAX,
napamiCicnminceaax, nmpaBUJIbHbBIX
MHOTOTpaHHHUKaX

Boruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTUArOHAJH, YTJIbI

[Tnomans 60KOBOI MOBEPXHOCTU U
ITOJIHOM ITOBEPXHOCTHU MPSIMOM
IIPU3MBI, IUIOLIAb OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IIPaBUIIbHOU
MApaMUbl, TEOPEMA O TUIOMIATN
OOKOBO¥ TOBEPXHOCTH YCEUEHHOMH
IApaMUbI

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/

http://www.edu.

ru/moodle/



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

55 KonTtponbHas pabora o Teme http://www.edu.ru/moodle/
"MHororpaHHuku"
56 Tomstie 06 o6hEMe http://www.edu.ru/moodle/
57 OGBEM MHpAMHTEI http://www.edu.ru/moodle/
58 OGBEM MHpAMHTEI http://www.edu.ru/moodle/
59 OGBEM MHpAMHTEI http://www.edu.ru/moodle/
60 OGBEM MHpAMHTEI http://www.edu.ru/moodle/
61 OGBEM IPHIMBI http://www.edu.ru/moodle/
62 OGbEM IPH3MBL http://www.edu.ru/moodle/
63 OGBEM IPHIMBI http://www.edu.ru/moodle/
64 KonTponbHas padoTa 1o Teme http://www.edu.ru/moodle/
"O0bEMBI MHOIOTPAaHHUKOB"
[ToBTOpenue, 0600IICHNE http://www.edu.ru/moodle/
65 cUcTeMaTH3aIlus 3HaHUH.
IToctpoenue ceuenuii B
MHOTOTpPaHHHKE
[ToBTOpeHue, 0600mICHNE http://www.edu.ru/moodle/
cUcTeMaTH3aIlHs 3HaHUH.
Brluncnenue paccTossHAN: MEXY
66 JIBYMsI TOUKaMH, OT TOYKH J0
MPSAMOM, OT TOYKHU JI0 TIIIOCKOCTH,
MEXy CKPEITHBAFOIIUMUCS
PSIMBIMH
67 Wrorosast KoHTpOJIbHAS paboTa http://www.edu.ru/moodle/
[ToBTOpenue, 0600IIeHNE http://www.edu.ru/moodle/
cUCcTeMaTH3aIlus 3HaHU.
68 Brranciienue yrioB: MexXTy

CKPELIUBAIOIIUMUCS IIPSIMBIMH,
MEXIY MPSIMOM U TUIOCKOCTBIO,



http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/
http://www.edu.ru/moodle/

JBYI'PAaHHBIX YIJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

11 KJIACC

Ne i/

Tema ypoka

68

KoanuyecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

[TonsTne BekTOpa. PaBeHCTBO
BEKTOPOB.

CnoxeHue ¥ BBIUUTaHUE BEKTOPOB.
CyMMa HECKOJIBKUX BEKOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.

CnoxeHue ¥ BBIUMTaHUE BEKTOPOB.
CyMMa HECKOJIbKUX BEKOB.
YMHOKEHUE BEKTOpa Ha YUCIIO.

Komnnanapusie BexkTopsl. [IpaBuio
napaienenumnena. Pazmoxenue

BCKTOpA IO TPEM HCKOMILJIaHAPHBIM

BEKTOPAM.
Bxoanasi KOHTpo/IbHAsA padoTa

3auem Ned no meme: «Bekmoput ¢
nPOCMPAHCHEe)

KoopanHaTsl TOUKH U KOOPIUHATHI
BEKTOpa

KoopauHaThl TOUYKH U KOOPIUHATHI
BEKTOpa

KOOp}II/IHaTI)I TOYKH U KOOPAWHATBL




BEKTOpPa

10 [Ipocreiinme 3aauu B KOOPJAMHATAX 1
11 [Ipocreiimme 3a1a4u B KOOpAMHATAX 1
12 [Ipocreiimume 3a1a4u B KOOpAMHATAX 1
13 CkanspHoe MPOU3BEICHUE BEKTOPOB 1
14 CkanspHoe NMPOU3BEICHUE BEKTOPOB 1
15 CkanspHoe MPOU3BEICHUE BEKTOPOB 1
16 Pemrenue 3agad mo teme: Meton 1
KOOPJMHAT B IPOCTPAHCTBE
17 Pewmenne 3amad no reme: Merton 1
KOOPJIMHAT B IPOCTPAHCTBE
18 JIBroxeHus 1
19 JIBrokeHus 1
Konumponvnaa paboma Ne 1 no
20 meme: «Memoo Koopounam 6 1
npocmpancmeey
21 3auem Ne5 no meme: «Memoo 1
KOOpOUHam ¢ nPOCMpancmee»
99 AHann3 KOHTPOJILHON PabOTHI. 1
Humuaap
23 Humuuap 1
24 Pemenue 3amau no reme: LHununap 1
25 Konyc. ¥YceueHHbli1 KOHYC 1
26 Konyc. YcedeHHbIi KOHYC 1
27 Konyc. YceueHHbIi KOHYC 1
28 Konyc. YceueHHbIi KOHYC 1
29 Coepa 1
30 Cdepa 1
31 Cdepa 1
32 Pemenwue 3ama4 Ha Temy: Chepa 1
33 Pemenwue 3ama4 Ha Temy: Cdepa 1
34 Pemenwue 3ama4 Ha Temy: Chepa 1
35 Pemenwne 3ana4 Ha temy: Cdepa




Konmponvnasa paooma Ne 2 no meme

36 «lununop, konyc, wap»
3auem Neb6 no meme: «l{ununop,

37 KOHYC, wiap»

38 AHann3 KOHTPOJIbHOH paboTel. O0BEM
MPSIMOYTOJIBHOTO Napasuiesienuneia

39 O6beM mpsIMOYTOJIBHOTO
napaJiesienumne1a

40 O0BeM NpsIMOYTOIBLHOTO
napajuiefienuneaa

41 OOBeM nmpsiIMOi PU3MBI U IIMJTMHIIPA

42 PemerIe 3ama4 Ha Temy: O0beM
MPSIMON MTPU3MBI U IIMIIMHIPA

43 O06beM HAKIIOHHOU MPU3MBI,
MUPaMUJIbI, KOHYCA.

44 O0beM HaKIIOHHOW TTPU3MBI,
MUPaMHU/JIbI, KOHYCA.

45 OOBeM HaKJIOHHOW MPU3MBI,
MTUPaMUJIbI, KOHYCA.
Pemenue 3anay Ha remy: O0bem

46 HaKJIOHHOM NPU3MBbI, TUPAMU/IBI,
KOHYCa.
Pemenue 3anau Ha Temy: O0beM

47 HAaKJIOHHOM IPU3MBI, TMPAMU/IBI,
KOHYca.

48 O6mwem mapa 1 wiomaas cheps

49 O6mwem mapa u wiomaas cheps

50 Pemenue 3anau Ha Temy: O0beM 1mapa
1 TI0MIAh Chepsl

51 Pemenue 3amayd Ha Temy: O6beM mapa
U TUIOLIA/1b Cepsl

59 Pemenue 3amau na temy: O6bem mapa
U TUIOLIA/1b Cepsl

53 Koumponvnasa paboma Ne 3 no meme




«Oovemor meny

54 3auem Ne7 no meme: «O0vem men»
AHann3 KOHTPOJILHON PabOTHI.

> YeTsIpexyrojJbHUKU

56 OKpY>XHOCTh

57 MHororpanHuku

58 Tena BpameHnus

59 Pemenue 3amau u3 EI'D

60 Pemenue 3amau u3 EI'D

61 Pemenue 3amau u3 EI'D

62 Pemenue 3amau u3 EI'D

63 Pemenue 3amau u3z EI'D

64 Hrorosasi koHTpOJIbHAsSI padoTa

65 HToroBasi kKoHTpOJILHAsI padoTa

66 Pemenue 3anay u3 ET'D

67 Pemenue 3amau u3z EI'D

63 Pemenue 3anau u3z EI'D

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






