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INOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpamma yue6Horo kypca «I'eomeTpus» 6a30BOro ypoBHS Ui 00yYarOIIMXCs
10 —11 xnaccoB pa3paboTtana Ha ocHOBe DenepanbHOr0 rocyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHaapTa cpeiHero oouiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
OPEIbABISIEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTaBJISIIOLIMMU OCHOBY JUJISi CaMOPAa3BUTHsSI M HENPEPBIBHOIO 00pa3oBaHMs, LEJIOCTHOCTh
OOLIEKYIbTYPHOT0, TUYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHS IUYHOCTH 00YJarOMIMXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IeOMETpUM Ha YPOBHE CpEJHEro oOmiero oOpa3oBaHHS
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4eHHsl T€OMETPUM B HANPABJIEHUHU JINYHOCTHOTO Pa3BUTHs 00ydarommxcs, GOpMUPOBaHUs
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, W3YyYCHMsI IPYTUX Y4eOHbIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTpUYECKUX aOCTpaKLuii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTPaKeHHs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEAIBHOIO MHUPA, MECTE T'€OMETPUMU B CUCTEME
HAayK W pOJIM MAaTeMaTU4YEeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (DOPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiIseTCS OJHUM M3 0a30BbIX IPEIMETOB HA YPOBHE CpEIHEro oOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUH OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB T€OMETPUM M IOCTPOCHHM LETOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJE pELICHUS
FeOMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh W OIpPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPY PEIICHNUN 33ad €CTECTBEHHO-HAYYHOIO LMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JesITeIbHOCTH YenoBeka. OpueHTalus yeloBeka BO BpEMEHU M IIPOCTPAHCTBE — HE00X0AUMOe
YCIIOBHE €0 COL[MAIILHOTO OBITHS, (hOpMa OTPAKEHUS OKPYKAIOLIETO MUPA, YCIOBUE YCIEIIHOTO
MO3HAHU " AKTUBHOTO npeoOpa3oBaHus JENCTBUTEIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMH 00pa3amMu OOBbEAUHSET pa3Hble BUJIbI yUEOHON U TPYJOBOU EATEIbHOCTH,
ABIIIETCS OJHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauyecTB, IO3TOMY akTyalbHa 3ajaya
dopmupoBaHUs Yy OOyYalOIUXCS MPOCTPAHCTBEHHOIO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K IPAKTHUECKOH
JEATEIIBHOCTH 110 MHOTMM HaIIPaBJICHUSM.

[{enb ocBoeHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM YpOBHE 00y4YeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUSI CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHS] 00pa30oBaHUs MO
CIEIHNALHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.



[IporpamMa 1o reomerpuu Ha 0a30BOM YpOBHE NpeAHA3HAYCHA JUIS OOYJarOIIuXcCs
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYHUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTH
o0IIre MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIC CO CHEIM(HUKON T€OMETPHH U HEOOXOIUMBIC JIJIs
JKU3HHU B COBPCMCHHOM O6H.[€CTB€. KpOMe 9TOro, OHU UMCIOT BO3MOXKHOCTb U3YUYUTb IT'COMETPHUIO
Oosee TIy0OKO, €Clii B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

Joctuxenue e OCBOECHUSA HpOrpaMMBbI obecrnieunBaeTcs pelenuemM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajJad4aMu OCBOeHHs Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

e (dopMupoBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYyJIbTYPHl H
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (dopMupoBaHHE TPEACTABICHHWS O MHOTOIPAHHMKAX M TellaX BpalleHHs KakK o
BOKHEHIINX MaTeMaTUYeCKMX MOJEIAX, MO3BOJIOIIMX ONMCHIBATh U U3y4yaThb pa3Hble
SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHMs pAcCIO3HaBaTh Ha 4YepTeXkaX, MOJENAX U B pEaJbHOM MHpE
MHOTOTPaHHUKU U Tejla BpallCHMUS,

e OBJIQJICHWE METOJaMM peIIeHUs 3aJad Ha IOCTPOGHUS Ha  H300pakeHUsX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHATHSAMU O MHOTIOTPaHHUKAX U
Teax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMH pEIIEHUs OCHOBHBIX THIIOB 3371a4; (OPMHUPOBAHUE YMEHHS
IPOBOAMTH  HECIIOKHBIE  JOKAa3aTEJIbHbIE  PacCyKJIEHHUS B  XOJI€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

e Da3BUTHE MWHTEIUIGKTYaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEICKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e (QopmupoBaHue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIIEBAHTHON TE€OMETpUU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS F€OMETPUYECKUX MOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaIbHBIX >KU3HEHHBIX CHUTYyalUsX M MpPU H3YUYEHUU JpYIHX Y4eOHBIX IpEAMETOB,
OpPOSIBICHUS] 3aBHCUMOCTEHl W 3aKOHOMEpHOCTed, (OpMyIHpoBaTh HX Ha S3bIKE
FeOMETPUM M  CO3/1aBaTh IEOMETPUYECKHE MOJENH, NPUMEHATh  OCBOEHHBIHI
FEOMETPUYECKUN  ammapar Uil pEIIeHUus NPaKTUKO-OPUEHTUPOBAaHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLIEHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.

OTINYNATETBEHON 0COOEHHOCTHIO IporpaMmsal ABJIACTCSI BKIKOUCHUC B KYPC CTCPCOMCTPUU B
Ha4daJIC €ro M3YUCHUA 3aaa4Y, pCIIaCMbIX Ha YPOBHC HHTYUTUBHOI'O ITO3HAHHUA, U OHpeI[CJIéHHI:IM
06pa30M OpraHnu30BaHHasA pa60Ta Haa HHMH, 4YTO CHOC06CTBYIOT Pa3BUTHUIO JIOTHYCECKOI'0 H
MMPOCTPAHCTBCHHOI'0  MBINIJICHUSA, CTUMYJIHUPYCT MPOTCKAHUC HHTYUTUBHBIX MPOLHCCCOB,
MOTHUBUPYCT K ):[aJ'IBHefIH.IeMy HU3YUCHUIO IPpECAMCETA.

[IpenmoureHue OTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUSI HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTUYCCKOMN
JeATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUNA Yy y4allUXcsi B Kypce
CTEpEOMETPUU NMPOBOIUTCS 3a CUET peIllleHus 3a/a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3a/lad Ha OIMEPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOTUTCS C
OTIOPO# Ha HATJIAIHOCTH, a OTIEPUPOBAHUE 00pPa30M — B YCJIOBHUSX OTBJICYCHHS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJIEP KAHMUS.

OcHoBHBIE coaepkaTenbHble JIMHUHM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHuKn», «lIpsiMble U MIJIOCKOCTH B NMPOCTpaHCTBEY, «Tena Bpammenus», «BekTopsl u



KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHIECKIX YMEHUN paclpeaeiseTcss He TOIbKO
[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxannie 00pa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 T01aM 00y4eHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl ~ OBJAJCHUE TIEOMETPUUECKMMHU  TMOHSTHSMHU UM HaBBIKAMU  OCYIIECTBIISLIOCH
MOCIEAOBATENbHO M MOCTYHATEeNbHO, C COOJIOJEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T'€OMETPUUYECKHX MPEACTaBICHUN 00yJaromuXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpOoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Hejeno B 10 kiacce u 1 yac B Hegento B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX daca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KUIACC

HpﬂMI)Ie U IIJIOCKOCTH B MMPOCTPAHCTBE

OcHoBHble TIOHATUS cTepeoMeTpun. Touka, mpsMas, MI0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacnonioskeHue NMpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECs, apauleIbHbIe U
cKpemuBawmuecss npsmbie. llapannenbHOCTh NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napaujiCIbHbIC TPAMBIC B MPOCTPAHCTBE; IMApalJICIIBHOCTDH TpéX MMPAMBIX; MapalJICJIbHOCTD
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPAaBICHHBIMH CTOPOHAMH; Yrojl MEXIy HIpsIMBIMH B
npoctpaHcTBe. [lapanienbHOCTh  IUIOCKOCTEW:  TapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napaJuieNbHBIX TuIocKkocTei. [IpocTeiime mpocTpaHcTBeHHbBIE PUTYpPHI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapajuiesienunesa; NoCTpOeHUE CEYEHUH.

[lepneHUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUIeIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY IPSAMOW U IJIOCKOCTBIO; JABYIPAHHBIA YIOJI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHUE OT MpSIMOM 1O TUIOCKOCTH, TNPOEKIHs (GUTypbl Ha IUIOCKOCTb.
IlepnenauKyISIpHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

ITousTue MHOI'OrpaHHMKa, OCHOBHBIC DJOJICMCHTBI MHOI'OT'paHHHWKA, BBIIYKILIC U
HCBBIITYKJIBIC MHOTOTPAaHHHUKH, pa33épTKa MHOT'OrpaHHUKaA. HpI/ISMaZ N-yrojbHas npu3mMa, rpaHu
N OCHOBAHUS MPHU3MBI; IIPAMad U HAKJIOHHAs IMPU3MBEIL; 0OOKOBas U ITOJHAS IMMOBEPXHOCTH ITPU3MBEI.
Hapannenennnez(, HpﬂMOYTOJIBHBIfI Hnapajiiejenuiea u €ro CBOMCTBA. HI/IpaMI/I,Z[aI N-yrojabHas
nupamMuyja, rpaHd W OCHOBAHHE ITHpPaMUIBI, OOKOBasg W ITOJHAS IMMOBECPXHOCTh IMUPAMUBI,



IpaBWIbHAasg M YyCEU€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl U nHUpamuibl. [lpaBuibHbIE
MHOT'OIPAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHHUKA; MpPAaBWIbHAsA IPU3Ma U IIpaBUIIbHASA
nUpaMu/Ia; MpaBUWIbHAS TPEYrojbHasi MUpaMUIa U MPAaBUIIbHBIA TeTpasap; Kyo. [lpeacraBienue
O IpaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ap, HOJAEKa’Ap M ukocadap. CedeHus HOpU3MBI U
IIAPaMUJBL.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOH, IJIOCKOCTH.
DNeMEHTBI CUMMETPUH B IIMpaMUax, NapauielenuIenax, IpaBuIbHbBIX MHOTOTPAHHHKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IHOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TEOpeMa O IUIOIAAM yced€HHoi mnupamuabl. [lonstue o6 oOBEMe.
O0BEM nupamMusl, IPU3MBI.

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASIMU TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus

[{unuHapuueckas MOBEPXHOCTb, OOpasyloollue IMINHIPUYECKON IOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxXHOCTH. LluauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 00pasyromas u
0Cb; IUIOIAAb OOKOBOM U IMOIHOM MOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolne KOHUYECKON IMOBEPXHOCTH, OCh W BEpIINHA
KOHWYeCKoH moBepxHocTH. KOHyc: ocHOBaHHME M BepIIMHA, OOpasyromas ¥ OCh; IUIOMA/Ab
OOKOBOW M TMOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolliue M BBICOTA; OCHOBaHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, AUAMETp; IUIOIIAJb NOBEpXHOCTU cdepbl. B3aumuHoe
pacrmonoxeHue cepsl U IIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; TIommaas chepsl.

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IJIOCKOCTH. Pa3BépTKa ONUJIMHApA U KOHYCA.

KOM6I/IHaL[I/II/I TCJI BpalllCHUA W MHOI'OI'PAaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIM OKOJIO
C(I)epLI; C(bepa, BIIMCAHHAA B MHOT'OI'PaHHUK, WJIX TCJIO BpalllCHUSA.

[Tonsitue 06 o0bEme. OcHOBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO TMapaiienenunena u ciueactsus u3 He€. OObEM nmiauHiapa, KoHyca. OO0BEM
1apa v Iiomaab chepsbl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY IUIOMIAIIMU TMOBEPXHOCTEH,
00BEMaMHU TO0OHBIX TEJL.

Ceuennss muauHApa (MapauleIbHO M MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHUS 1apa.



BeKkTopbl M KOOPAHHATHI B MPOCTPAHCTBE

BexTop Ha muiockocT ¥ B ipocTpaHcTBe. Cl10’)KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOYKEHUE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBS3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUI C BEKTOPAaMHU.
[IpsimoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreiimue
3a7a4d B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mexay HpsIMBIMH U IJIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIN METOJ IpU
pEILIEHUU T€OMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS HporpaMMbl ydyeOHOro mnpeamera «MaTeMmaTHKa»
XapaKTepU3YIOTCS:

I'paknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKJAHCKOM MO3ULMU O0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TIpaKAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAUEHUEM.

HanHOTI/I‘IECKOC BOCIIMTAHMC:

c(OPMHPOBAHHOCTBIO POCCHICKON TpakJaHCKON MJIEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, ILEHHOCTHBIM OTHOIIEHHEM K JOCTHKCHHSIM
POCCUMCKUX MAaTEMaTUKOB U POCCHMCKOM MAaTeMaTUYECKOW IIKOJbI, K HCIIOIb30BAHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHHUA:

OCO3HAaHHEM JYXOBHBIX I[EHHOCTEH pOCCHIiCKOro Hapoaa; chopMHpPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUYCCKOTO MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM IMPUMCHCHUCM
JTOCTHIKEHUN HAyKH U JEATENbHOCTHIO YUEHOT0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B TMOCTPOSHUE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYEecKOe BOCIIUTAHHUE:

S3CTCTHUYCCKUM OTHOIIICHUEM K MI/Ipy, BKJIFO4Yasa SCTeTI/IKy MaTEMATHUUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYXKACHUN; BOCIPUHUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTeKTaM Pa3IuvyHbIX BUOB UCKYCCTBA.

Pdusnuyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTHYeCKWe 3HAaHUS B HUHTepecax

310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas



AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIILHON
JEATEIBbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IEHHOCTU TPYIOJIOOHUS; MHTEPECOM K Pa3IUUYHBIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKON W €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHdecKoMy OOpa3oBaHUIO U
€caMO00Opa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PEIICHUH PAKTUYECKUX 3a]]a4 MAaTEeMaTH4YE€CKOW HApPaBJIEHHOCTH.

IKoJ0rn4YecKoe BOCIUTAHNE:

C(OPMHUPOBAHHOCTBIO JKOJIOTUYECKON KYJIbTYypbl, NOHMMAHHEM BIUSHHS COLMAIBHO-
DKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMUYECKHMX  IpoOJieM; OpHEeHTaluued Ha  I[pUMEHEHHe
MaTeMaTUYECKUX 3HAHUN NI pPEIleHus 3a/1ay B 00JIACTH OKPYXAloIIe Ccpelbl, MIaHUPOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN JJIs1 OKPYKAIOILEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O ITIO3HAHUSA:

C(i)OpMI/IpOBaHHOCTbIO MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U O6I.I.[CCTB6HHOI>1 IMPaKTUKH, ITIOHUMAaHUEM MaTeMaTH4YeCKOM HAayKH Kak C(bepbl
YeI0BEUYCCKOM JACATCIIbHOCTH, O5TAIllOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHIIN3AlUU,
OBJIaJICHHEM S3BIKOM MAaTeMaTUKH M MaTeMaTHUYeCKOM Ky.]'IbTypOﬁ KaK CpCaACTBOM IIO3HAHUA
MHpa; TOTOBHOCTBKO OCYHICCTBJIATE IMPOCKTHYHO MW  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
WHAWBUAYAJIIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS IPOrpaMMBbl YIeOHOTO mpenMera «MareMaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oelicneusmi,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsimMUGHbIMU
oelcmeusmu.

1) Vuusepcanvnvie noznasamensusie oeiicmsus, obecneuusaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0yyarowuxcs (0ceoeHue mMemooos NOZHAHUA OKPYIHCAIOue20 Mupa;,
npUMeHeHue 102UeCKUX, UCC1e008amenbCKux onepayull, yMeHui pabomams ¢ ungopmayue).

Ba3oBble JJornueckue geiicTBUA:

e BBIBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKW MaTEMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUIH MEXAy MOHATHAMM; (DOPMYIUPOBATH ONpPEICICHHUS MOHATHIA;
YCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUA AJIsi 0000IIEeHUs U
CPaBHEHHUs, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

e BOCIPHHHMATh, (OPMYIUPOBATH U NPEOOPA3OBLIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €TMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;



e BBIIBJISATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBS3H M NMPOTUBOpEYUs B (aKTax,
JAHHBIX, HAOIIOACHUAX M YTBEPXKACHUAX; INpeansaraTb KPUTEPUM JUIsl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOSITEJILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHUN (IIPSMbIE U
OT NPOTHUBHOI0), BHICTPAWBATh aPTyMEHTALIUIO, IPUBONUTH IPUMEPBI U KOHTPIIPUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CY)KJICHHUS U BBIBOJIbI;

e BbIOMpaTh cnoco0® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALIMH ¢ y4ETOM CaMOCTOSATENIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiCTBUA:

e HCIOJNB30BAaTh  BONPOCHI  KaK  HWCCIIEIOBATEIIbCKHM  WHCTPYMEHT  TO3HAHUS;
(GopMyIIHpPOBaTh BOIMPOCHI, (UKCUPYIOIIUE MPOTUBOpPEYHE, MPOOIEMy, yCTaHABIMBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO TIO3UINI0, MHCHHCE;

e IPOBOJUTH CAMOCTOSITCIIBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCICAOBAHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OO0BEeKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;

e  CaMOCTOSATENHHO (POPMYITHPOBATH OOOOIIECHUS U BBIBOJIBI IT0 PE3yIbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e IMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IPOIECCa, a TAKIKE BBIJIBUTaTh IIPEITOIOKECHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

e BBUIBJIATH AeULUTHI HHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC M JUIS
peueHus 3a1auu;

e BbIOMpaTh HHGOPMALMIO M3 HCTOYHMKOB pPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATh WH(GOPMAILMIO PA3NUYHBIX BHUJIOB U (HopM
IIPEICTABIICHHUS,;

e CTPYKTYpUpOBaThb HH(OpPMalMIO, TPEACTaBIATH €€ B  pa3IMYHBIX  (opmax,
WITIOCTPUPOBATh rpaMuecKy;

e OLEHUBaTh HAAEKHOCTh HUH(MOPMALKMKU MO CaMOCTOSTENBHO CGHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbIE OCUCMEUs, 00ecneuuaom coopmuposaHHocns
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oomenne:

e BOCIPUHHUMATH U (HOPMYIUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSIMM U LEISAMH
oOlIeHHs; $ICHO, TOYHO, TI'PaMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, AABaTh IOSACHEHMS 10 XOAY PELICHHs 3aladd, KOMMEHTUPOBATh
MIOJIy4EHHBIA pEe3yibTarT;

e B X0Jie 00CYX/IeHHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJ1aeMON TeMbI, IPOOIEMBI,
penraeMou 3a7a4y, BBICKA3bIBaTh WJIEH, HALIEJICHHBIE HA IMOUCK PELICHHUS; COMOCTABIATh
CBOU CYXJICHUS C CY>KICHHUSIMU JIPYTUX YYACTHUKOB JMAIOra, OOHapy>KUBaTh pa3inyue u
CXOJICTBO TMO3UIMI; B KOPpPEeKTHOM Qopme QopMyIupoBaTh pa3HOIJIACHUs, CBOU
BO3PaKEHU,



NpCACTAaBIATL PC3YJIbTAaThl PCHICHUA 3aJavd, SKCIICPUMCHTA, HUCCICAOBAHUA, IMPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (hopMaT BBICTYIJICHHS C Y4ETOM 3a/ad INPE3CHTAlUd |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHUMATh U UCHOJB30BATh MPEUMYIIECTBA KOMAHAHOW ¥ WHAMBHUIYAIbHON pabOTHl pU
pelIeHu: Y4eOHBIX 3a/ad; NPUHUMATh LEJIb COBMECTHOH NESATEIbHOCTH, IUIAHHPOBATH
OpraHu3allii0 COBMECTHOM paloThl, pacmpenensiT BHIBI padOT, JIOTOBapUBATHCA,
00CyXIaTh IpoLece U pe3ysbTaT padoThl; 0000I1aTh MHEHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNMOBBIX (Gopmax paboTel (00CykaeHus, 0OMEH MHEHH, «MO3TOBbIC
IITYPMBD» M UHBIC); BBIIOIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOM JCHCTBHS C
JPYTUMH WIEHAMH KOMaH/Ibl; OLEHUBATh KAYe€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpPHUTEPUSM, CYOPMYIUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBUSL.

3) Yuueepcanvnvie pecynamuenwie oeiicmsus, obecneuusarom hopmuposanue cmolci08bIx
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3amnus:

COCTaBIISITh TUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ ya4éTomM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU MO3HABATENBHOM pe(dIeKCHH Kak OCO3HAHHs COBEpPIIaeMbIX
JNeHCTBUH M  MBICIUTENbHBIX IPOLECCOB, MX pE3YJIbTAaTOB; BIAAETh cHoco0amMu
CaMOIIPOBEPKH, CAMOKOHTPOJI IMpollecca M pe3ysibTaTa pEeUIeHUs] MaTeMaTH4ecKou
3a/1a4y;

NpeIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTH NpPU PEIICHUU 3a/1ayl, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HalJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjbTaTa LMW U YCIOBHUSM, OOBSACHATH NPUUYMHBI
JOCTHKEHUS WM HEJOCTUXKEHUS PE3yIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTL IMOHATHUAMUA: TOYKA, ITpAMasd, IIOCKOCTb.

HpI/IMeHHTL AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCHICHUU I'COMCTPHUICCKUX

3a7ad.



OnepupoBaTh MOHATHAMH: TAPAICIBHOCTh W TMEPHEHIAUKYISIPHOCTh TPSMBIX U
IUIOCKOCTEH.

KJ'IaCCI/I(bI/II_II/IpOBaTI) B3aMMHOC PACIIOJIOKCHUC ITPAMBIX U IUIOCKOCTEH B IIPOCTPaHCTBE.

OnepupoBaTh MOHATHSIMM: JBYTPAHHBIN yroy, TpaHH JBYTPAaHHOTO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpagyCcHas Mepa JBYrPaHHOIO yria.

OHGpI/IpOBaTB IMOHATUAMU: MHOI'OI'paHHUK, BLIHyKJILIfI n HGBBIHyKJIBII;'I MHOTI'OrpaHHUK,
9JICMCHTBI MHOI'OI'paHHUKA, HpaBHHLHBIﬁ MHOT'OI'paHHUK.

PacriozHaBaTth OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (MHpaMuia; MpU3Ma, MPSIMOYTOJIBHBIN
napajuiejaenumnes, Kyo).

KJ'IaCCI/I(bI/II_II/IpOBaTI) MHOI'OI'PaHHUKH, BBI6I/IpaH OCHOBaHHA  IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
(BI)IHYKJII)IG N HCBBIIIYKJIBIC MHOTOTpaHHHUKH, IPaBUJIbHBIC MHOTOIPAaHHUKH, IMPAMBIC U
HAKJIOHHBIC ITPU3MBI, napannenenﬂnem,l).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHNE MHOTOTPaHHUKOB.
OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Yys METO/L CIIE/I0B.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHITIOJIHATH (BBIHOCHBIC) TJIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematsn 3a/la4d Ha HaXOXJICHUC I'COMCTPUICCKHNX BCIUYHH I10 06pasuaM HJIN aJIrOpUTMaM,
MMPUMCHAA H3BCCTHBIC AHAJIMTUYCCKUC MCTObI IIpU PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKHX
3aaa4 Ha BBIYMCIICHHUEC paCCTOHHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOYKHU OO0 HpﬂMOfI, OT TOYKH 10
IJIOCKOCTH, MECKAY CKPCHINBAOIIUMUCS ITPAMBIMHU.

Pemiate 3a1aun Ha HaXOKJEHNUE T€OMETPUUYECKUX BEIMYHMH 110 00pa3laM Uil ajaropuTMam,
IIPUMEHSST U3BECTHBIE AHAIMTHYECKUE METObl NMPHU PEIICHWH CTaHAAPTHBIX MAaTEMaTUYECKHX
3a71a4 HAa BBIUYKCIEHUE YIVIOB MEXKAY CKPCLIMBAIOIIUMUCA MNPAMBIMH, MEXKIY IPAMOH U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU, ABYTPaHHBIX YTIJIOB.

Beruucasate 00bEMBI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHIA) C
npuMeHeHHeM (GOpMYI; BBIUMCIATH COOTHOIIEGHUS MEXIy IUIOMAAsIMH TOBEPXHOCTEH,
00BbEMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSIMHM: CHMMETPUS B TNPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTb
CUMMETPUH; LEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBeIBaTh U UHTEPHPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

HpI/IMeHHTL TCOMCTPHUICCKUC (I)aKTLI I pelICHUd  CTCPCOMCTPUYCCKHUX  3a/ady,
nmpeamnojgararomux HECKOJBbKO IMAaroB PCIICHHA, €CJIM YCJIOBHA NMPUMCEHCHUSA 3aJlaHbl B SIBHOI

dopme.

HpI/IMeHHTL HpOCTCﬁMHC NporpaMMHbBIC CPEACTBA U IJJICKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTCMEI IIPU pCHICHUUN CTCPCOMECTPUUCCKHUX 3a/1a4.



[IpuBoauTh, mHpHUMEpPHl MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B MpUPOAE U KHU3HHU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MONyY€HHBIE 3HAHWSA Ha IMPaAKTUKE: aHAIM3HPOBATh pEalibHblE CUTYallMH U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHHS  MaTeMaTH4eCKU
chopMyIMpOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE T'€OMETPUH,
MCCJIEI0BATh NOCTPOEHHBIE MOJIETU C HCIOJIB30BAHHEM T'€OMETPUUYECKUX IMOHATUA U TEOpEM,

alrrapara anre6pLI; peiaTh MPAKTUYCCKUEC 3aa4M, CBA3aHHBIC C HAXO0XICHUEM I'€COMETPUUCCKHUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb HOHSTUSMM: LWJIMHpUYECKas IIOBEPXHOCTH, obpazyromiue
LWIMHJPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKON
HOBEPXHOCTH, KOHYC; CheprudecKas NOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OHGpI/IpOBaTI) IIOHATUAMMU. IH&pOBOfl CETMCHT, OCHOBaHHUEC CCIMCHTA, BBICOTA CEIMCHTA,
IapOBOM CJIOM, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEM TEN BpallleHUs, TEOMETPUUYECKUX TE C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy U OMHCAHHBINA OKOIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.

BreraucnaTs cooTHOmMEHUS MCXKAY IIomaasaMu HOBerHOCTeﬁ u 00béMaMu HOJIO6HBIX TCII.

N300paxkaTh H3ydyaeMble (UIYpbl OT PYKHM M C TIPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTYpP: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUs Tell BpaIlleHusI.

W3BnekaTb, HHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OHCpI/IpOBaTL IOHATHUEM BCKTOP B IIPOCTPAHCTBC.

BrInonaHsATh neHCTBUS CIIOKEHUSI BEKTOPOB, BBIUMTAHKS BEKTOPOB M YMHOXKEHHUS BEKTOpPA
Ha YHCJI0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1aat0T.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,



OnepupoBaTh MOHITUSIMU: JAEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMH, CKaspHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBI.

HaxoauTte cymmy BEKTOPOB U NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIpHOE MPOMU3BE/IEHUE, PACKIIAIbIBATh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a,I[aBaTB IUIOCKOCTh YPABHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAUHAT.

HpI/IMeHHTB TCOMETPHUICCKUEC (baKTBI A pelICHHd  CTCPECOMCETPHUYCCKHUX  3adad,
nmpearojgararomux HECKOJBKO IMAaroB pPCIICHHs, €CJIM YCJIOBHA NMPHUMCEHCHUA 3aJlaHbl B SIBHOU

dopme.

Pemiate npocreitire reomeTpuueckue 3aaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOo/1a.

Pematsn 3aJa4yyd Ha JOKa3aTCIbCTBO MATCMATHYCCKHUX OTHOIICHUH M| HaXO0XICHUC
TCOMETPHUICCKUX BCIWYHH I10 06pa311aM WKW aJIrOpuT™MaM, MpUMCEHAA M3BCCTHBIC MCTOAbI IIPU
PCHICHUH CTAHAAPTHBIX MATCMATHUYCCKUX 3a/1ay.

HpI/IMeHHTB HpOCTCﬁH.IPIC [NporpaMMHbBIC CpEACTBA U IJICKTPOHHO-KOMMYHUKAITNMOHHBIC
CUCTCMBI IIpU PCHICHUN CTCPCOMCTPUICCKUX 3aaa4y.

HpI/IBOI[I/ITB MNpUMECPbI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUupoac W KU3HU,
PacCIIo3HaBaTh MMPOABJICHUC 3aKOHOB I'COMCTPHU B UCKYCCTBC.

[IprMeHATh MOJYYEHHBIE 3HAHUS HA IMPAKTUKE: AHAIM3HPOBATH PEAIbHBIE CUTYAllUUd W
NPUMEHATh W3Y4YEHHBbIE IOHATHUA B  IpPOLIECCE IIOMCKAa  PELICHHS  MaTeMaTH4eCKH
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE TC€OMETPHH,
HCCIIEI0BATh IMOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHUEM IE€OMETPUYECKUX IOHATHH U TEOPEM,
ammapara aJireOpbl; penaTh IPaKTUIECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKHUX
BEJINYMH.

Temarnueckoe MIaHUPOBAHUE

10 xmacc
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3nesioB K 0 (uudgposrbie)
n/n U TeM NPOrpaMMblI Bcero OHTpﬁom’m’Ie paKTﬁ"quK"e o0pa3oBaTe/ibHbIE
ThI ThI
pabo pabo pecypchbl

Bsenenue B
1 A 10

CTEpEOMETPHIO

[IpsiMBbIE M TUIOCKOCTH B

IIPOCTPAHCTBE.
o Pocip 12 1

[TapamrensHOCTH IPSIMBIX

U IIJIOCKOCTEN
3 [lepnieH IUKYISIPHOCTD 12

MPSAMBIX U IJIOCKOCTEHN

VYriel MeXAY OPSIMBIMU 1
4 i 10 1

IJIOCKOCTSIMU
S5  MHororpaHHUKH 11 1

-

6 OObEMBI MHOTOIPaHHUKOB 9



KounyecTBO 4acoB DJIeKTPOHHbIE

Ne HaumeHoBaHuUe pa3iesioB (uudgposrbie)
KourpoJububie IIpakTuyeckue

n/n U TeM MPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
IToBTOpeHue: ceuenus, 4 1
PacCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOT'PAMME
11 knace
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne a3/1eJI0B U TeM K 1 (HppoBbIe)
/i P . llor N Beero 0HTp60JIbeIe paRTﬁnqecxne 0Gpa30BATEBHBIE
porp paboTsI padoThI pecypcbl
1 Tena BpameHus 12
2  OOBEMBI TEN 5 1
BekTops!
3 KOOpIWHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHME,
4 0000111EHHE, 7 1
cucTeMaTu3anus
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0
I[TPOI'PAMME
[ToypouHoe niiaHupOBaHME
10 knace
e KosmmuecTBo yacos Jara DJIeKTPOHHbIE
/ T uupposeie
l:l €Ma ypoka Bceer KOHTpﬁO.]IbHBI HpaKT;l‘leCKI/I H3y;elm 06pA30BATEIBHEI
0 e padoThl e padoThI e pecype

OCHOBHBIE TOHSATHS
CTEPEOMETPHH: TOUKA,
npsimMasi, MI0CKOCTh,
MIPOCTPAHCTBO.
[IpaBuna

1 M300pakeHus Ha
PUCYHKAX:
M300pakeHUs
ILTIOCKOCTEH,
MapajuTeTIbHBIX
NpsAMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
IlonsTus:
nepeceKaroIuecs

2 IUIOCKOCTH, 1
nepeceKaroImecs
npsiMasi ¥ IIOCKOCTh

3  TIlonsrus: 1



Kosaun4vecTBo 4acos DJIeKTPOHHbIE

Ne Jlara
n/ Tema ypoka Bcer Kontpoabnbl IlpakTnueckn H3Yy4YeHH UHppOBHIe
n ° ¢ paGoThI e paGoTHI . 00pa3oBaTe/IbHbI
e pecypcsl
IEPECEKAIOIINECS
IUIOCKOCTH,
IIEPECEKAIOIINECS

IpssMasd U IJI0CKOCTb

3HAaKOMCTBO €
MHOT'OTpaHHUKAMH,
n300pakeHUE

4 MHOrorpaHHukoB Ha 1
pPUCYHKAX, Ha
MIPOEKIIMOHHBIX
yepTexax

HauanbHble cBeficHUs
o Ky0Oe u nupamue,

5 wux pa3BépTKu U 1
Mozenu. CedeHust
MHOT'OI'PaHHHKOB

HauanbHble cBeficHUs
o Ky0Oe u nupamue,

6 wuX pa3BEPTKH U 1
Mozenu. CedeHust
MHOT'OI'PaHHHKOB

[TonstHe 00
AKCHOMATHYECKOM
MMOCTPOCHUHU

7 cTepeoMeTpHHu: 1
AKCHOMBI
CTEPEOMETPUU U
CJICACTBHS U3 HUX

[Tonsarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH

8 crepeomerpun: 1
aKCHOMBI
CTEPEOMETPUH U
CIIE/ICTBHS U3 HUX

[Tonsarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH

9 crepeomeTpui: 1
aKCHOMBI
CTEPEOMETPUH U
CIIE/ICTBHS U3 HUX

[Toustue 00
AKCHOMAaTUYECKOM
MOCTPOCHHUH
CTEPEOMETPHH:

10



Ne
n/
n

11

12

13

14

15

16

17

18

19

20

Tema ypoka

AKCHUOMbI
CTCPpCOMCTPUU U
CICACTBUA N3 HUX

Bzanmnoe
pacnoyiokeHue
HpSIMBIX B
MPOCTPAHCTBE:
MEPECEKAIOIINECH,
napasuieibHbIE U
CKPEILLIHMBAOIIHNECS
MpsIMbIE

[TapannensHOCTH
HPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE:
IapajuiebHbIC
MpsIMbIE B
IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX
MIPSIMBIX

[TapannenpHOCTH
MPSIMBIX U IJIOCKOCTEHN

B IIPOCTPAHCTBE: 1
[TapannensHOCTH
MIPSIMOM U TUIOCKOCTH

Vel ¢
COHAINpPABJICHHBIMU 1
CTOpOHAMU

Yron mexny
MPsIMBIMU B 1
MIPOCTPAHCTBE

Yron mexny
MPsIMBIMU B 1
MIPOCTPAHCTBE

[TapannenpHOCTH
ITIOCKOCTEH:
napajuieibHbIe
IUIOCKOCTH

CBolicTBa
MapasieaIbHbIX 1
IJI0CKOCTEH

IIpocreiimue
MIPOCTPAHCTBEHHbIE
¢burypsl Ha 1
IJIOCKOCTH: TETPadap,
KyO, mapaienenumne;

[Toctpoenue ceuennii 1

(1)

KoaunuecTBO 4acoB

e padoThbl

e padoThbl

Jara

Bcer Kourpoubnbl IIpakrtuyecku H3Y4YeHH

b |

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchbl



Kosaun4vecTBo 4acos DJIeKTPOHHbIE

ara
Tema ypoka B K 1 1/13I[ YeHH ungposbie
YpP cer OHTpﬁ().]ILHbI paKT;I'leCKI/I ySI 06pPA30BATENLHDI
0 € padoThI € padoThI e pecypebi

21

22

23

24

25

26

27

28

29

30

31

32

[Toctpoenue ceuenuit

KontponsHas pabora
o teme "[Ipsambie
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenpsHOCTH
MPSIMBIX U
mockocTeit"

[lepneHUKyYISIPHOCTD
IIPSIMOY U TUIOCKOCTH:
NIEpIEHUKYISIPHBIE
IIpsIMBbIE B
IIPOCTPAHCTBE

[IpsimMbre
napajuieyIbHbIE U
MIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

[Ipsimble
IapajuleIbHbIE U
MEepHEHIUKYISIPHbBIE K
IIJIOCKOCTH

[Ipu3nak
MEePIEHJUKYISPHOCTU
MIPSIMOM U TUIOCKOCTH

[Ipu3nak
MEePIEHJUKYISPHOCTU
MPSIMOM U TUIOCKOCTH

Teopema o npsamon
MIEPIEHIUKYIIAPHOU
IUIOCKOCTH

Teopema o npsmon
MIEPIEHIUKYIIAPHOU
IUIOCKOCTH

Teopema o npsmon
NEPIEHIUKYIIAPHOU
IUIOCKOCTH
[lepnenpukynsp u
HAKJIOHHBIE:
paccTosiHue OT TOYKH
10 TUIOCKOCTH,
paccTosiHuE OT
MPSIMOM 710 TJIIOCKOCTH
Ilepnenukynsp u
HaKJIOHHBIE:
paccTosiHuE OT TOUKH



Ne
n/

33

34

35

36

37

38

39

40

41

42

43

44

Tema ypoka

110 TIOCKOCTH,
paccTostHUE OT
MPSAMOM 10 TIOCKOCTH
[lepnenpukymsp u
HAaKJIOHHBIE:
paccTosiHuE OT TOYKHU
710 TNTIOCKOCTH,
paccTosiHUE OT
MPSIMOM 0 MIIOCKOCTH
[lepnenaukymnsip u
HAaKJIOHHBIE:
paccTostHUE OT TOUKHU
110 TIOCKOCTH,
paccTostHUE OT
MPSAMOM 10 TNTIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE:

YroJl MEXAY NPsIMOH U
IUIOCKOCTBIO

JIByrpaHHBIN yroil,
JINHEMHBIN yroi

JBYTPAHHOI'O yIJia

JIByrpaHHBIN yroil,
JIMHEUHBIN yroil

JBYTPAHHOT'O yIJia

[IepneHuKyISIpHOCTH
IJIOCKOCTEH: MPU3HAK
MEPIEeHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEH

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTU
JIBYX TIIOCKOCTEN

[IepneHuKyISIpHOCTH
IJIOCKOCTEH: MPU3HAK
MEPIEeHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEU
Teopema o Tpéx
MepIeHIUKYIIIpax
Teopema o Tpéx
NEPIEHIUKYIIApax
Teopema o Tpéx
MepIeHIUKYIIpax

KonTponbhas pabota
110 TEMaM
"[lepneHIUKyYISIPHOCT

(1)

KoaunuecTBO 4acoB

e padoThbl

e padoThbl

Jara

Bcer Kourpoubnbl IIpakrtuyecku H3Y4YeHH

b |

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchbl



Ne
n/
n

45

46

47

48

49

50

Tema ypoka

b TIPSIMBIX U
miockoctein" u "Yrinl
MEXy MPSMBIMU U
IUIOCKOCTSIMH"

Ilousrue
MHOT'OTpaHHUKA,
OCHOBHEIE 2JIEMEHTHI
MHOT'OTpaHHUKA,
BBITTYKJIBIE U
HEBBIITYKJIbIC
MHOT'OTPaHHUKH;
pa3BEpTKa
MHOT'OTPaHHHUKA

ITpusma: n-yroabHast
[IpU3Ma; TpaHu U
OCHOBAHUS IIPU3MBI,
npsiMasi 1 HaKJIOHHAs
IIpU3MBbl; OOKOBas U
I10JIHAsl TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasiesienuIe U ero
CBOICTBa

[Mupamupga: n-
yroJibHas UpaMuaa,
rpaHu U OCHOBAHUE
MUpaMHJIbI; OOKOBas U
MOJIHAs MOBEPXHOCTh
MUPaMU/IBL;
IIpaBHJIbHAA U
yCce4y€HHas mupamuia

IIpaBunbHbBIE
MHOT'OTPAHHUKH:
MIOHATHE NTPaBUIIBHOTO
MHOT'OTPaHHUKA;
IIpaBWJIbHAS NIPU3Ma U
MIpaBUJIbHAS
NIpamMMIa;
MpaBUJIbHAS
TpeyroybHas
npaMua u
MPaBUIbHBIN
TeTpadap; Kyo
[IpencraBnenue o
IIPaBUJIbHBIX
MHOTI'OTPaHHUKAX:

KoaunuecTBO 4acoB

Jara
Bcer Kourpoubnbl IIpakrtuyecku H3Y4YeHH
0 e padoThbl e padoThbl A

1

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchbl



Ne
n/
n

51

52

53

54

55

56
57
58
59
60
61
62
63
64

Tema ypoka

OKTasAp, A0ACKa’Ap U
HUKOCadap.

CummMmerpus B
MIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEIIHO TOYKH,
IPSIMOH, IIJIOCKOCTH.
DneMeHTbl CUMMETPUU
B IUpaMU/Iax,
napajuleJenuneax,
IIPABUIIBHBIX
MHOTOTpaHHHKaX

Brrunciienne
3JIEMEHTOB
MHOT'OTPaHHUKOB:
péOpa, TuaroHanm,
YTJIBI

[Tnomanp 60okoBOM
MNOBEPXHOCTHU U
IIOJTHOW ITOBEPXHOCTH
MPSAMOU PU3MBI,
IUIOIAIh OCHOBAHUM,
TeopeMa 0 OOKOBOM
ITOBEPXHOCTH MPSMOUN
MIPU3MBI

[Tmomans 6oxoBOM
MMOBEPXHOCTHU U
MMOBEPXHOCTHU
IIPaBUIILHON
MUpPaMU/JIbI, TEOPEMA O
IUIOIIAaaN OOKOBOM
MMOBEPXHOCTHU
YCEYEHHOU MUPAMHU/IBI

KonTponbnas padora
10 TEME
"MHororpasHuku"

[Tonsarue 06 00bEMe
O6BbEM upaMuIbl
O6BbEM upaMuIbl
O6BEM upaMuIbl
O6BEM upaMuIbl
O06BEM PU3MBI
O06BbEM pU3MBI
OO6BbEM pU3MBI

KonTponbhas padota

Bcer

1

e e e

KoaunuecTBO 4acoB

e padoThbl

e padoThbl

Jara

Konrposbusl Ilpakruyecku H3Y4€HH

b |

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchbl



Ne

n/ Tema ypoxka Bcer Kourpoubnbl IIpakrtuyecku H3Y4YeHH

I

1o Teme "OO0BEMBI
MHOTOI'PaHHUKOB"

[ToBTOpEHME,
00001menune
CUCTEeMaTH3alIUs
3Hanui. [locrpoenue
CEYEHUI B
MHOT'OIPaHHUKE

65

[ToBTOpEHME,
0000111eHHE
CHCTEMAaTHU3alHs
3HaHu#. Beruncnenue
PacCTOSAHUI: MEXKITY

66 nByMs TOUKamH, OT 1
TOYKH J0 MPSIMOM, OT
TOYKH JIO INIOCKOCTH,
MEXIY
CKPEIIMBAIOIIMMUCS
MPSIMBIMU

67 HUrorosas 1
KOHTpPOJIbHAsI paboTa

IToBTOpEHME,
000011IeHHE
CHCTEeMaTH3aIus
3HaHWi. Berauciaenue
YIJIOB: MEXIY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH, MEXKITY
MpsIMOM U
ILIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB,
YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO
YACOB IIO 68
ITPOI'PAMME

11 xmacc

68

Ne

w/n Tema ypoka
Cdepa u map:

1 UeHTp, pajmyc,
JTUaMeTp; TUTOMIA b
MMOBEPXHOCTHU Chepbl

2 Bsaumnoe 1

(1)

Bcero

KoaunuecTBO 4acoB

e padoThbl e padoThbl

KoanuyecTBo 4acoB

KourpoJububie IlpakTuyeckue

padoThI padoThI

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchbl

Jara

b |

DJIEeKTPOHHBIE
Hara uudposbie
u3y4yeHusi o0pa3oBaTesIbHbIe

pecypchl



KounyecTBO 4acoB JJIeKTPOHHbIE

Ne T Hara uudposeie
n/n eMa ypoxa Bcero Konrpoinunie lipaxTadeckue U3yuyeHusi o0pa3oBaTesibHbIE
padoThbI padoTbI pecypesr
pacrosoxeHue
cdepbl U IMITI0CKOCTH;
KacaTresbHast

IJIOCKOCTH K cepe;
Iomazs cheps

N3o6paxenune
cdepsl, mapa Ha
miockoctu. CeveHus
mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpazymoiue
4  UAITUHIPUYECKOU 1
MTOBEPXHOCTH, OCh
LAJIMHIPUYECKOU
MMOBEPXHOCTHU

Hwmsap:
OCHOBAHHS U
OoKOBas
MMOBEPXHOCTb,
o0pa3ymolas 1 ochb;
IUIOIIAah OOKOBOM U
MOJTHOH
MMOBEPXHOCTHU

N3obpaxkenue
UUJTUHAPA HA
TIJIOCKOCTH.
Passéprka
uunuaapa. CedeHus
HUAJTUHIpPA
(TIOCKOCTHIO,
napajuieIbHON WIH
MEPIEHUKYISIPHON
OCH LIWJIMH]IPA)

1

Konunueckas
MTOBEPXHOCTb,
oOpa3yromue
KOHHUYECKOM
MMOBEPXHOCTHU, OChb U
BEpIIIMHA
KOHHUYECKOH
MMOBEPXHOCTH

Konyc: ocHoBanue n
BEpIIIHHA,

8 oOpasyromas u oce; 1
I0ab OOKOBOW U
MOJTHOMN



KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Tema vDoKa K I Jara uupoBbie
n/m yp Beero NCHTPOIBHDIE IIpaKkTHyecKHe H3yUeHHs 06PA30BATENbHEIE

padoThI padoThI pecypesr

IIOBEPXHOCTHU

VY ceu€HHbI KOHYC:
oOpasyromue u

9 BmIcOTa; OcHOBaHus 1
u O0KOBast
MMOBEPXHOCTh

N3o6paxkenune
KOHYycCa Ha
IJIOCKOCTH.
PasBépTka koHyca.
CeueHnus KoHyca

10 (mmockocThio, 1
MapayieIbHON
OCHOBAHHUIO, U
TJIOCKOCTBIO,
MIPOXOJSIICH Yepe3
BEPILUHY)
KomOunamwms ten

11 Bpamenus u 1
MHOTOTPaHHUKOB

MHororpasHuk,
OIMCAHHBIH OKOJIO

12 cdepsr; chepa, 1
BIMICAaHHAs B
MHOTOTPaHHUK T
B TEJIO BpaIllCHUS

IMoustue 06 00BEME.
13 OcHoBHBIE cBOlicTBa 1
00BEMOB Tell
O0BEM UIHMHIpA,
KOHYycCa

14 1

O06bEM mapa u

15
Iomazab chepsl

[Tomo0OHbIC TENa B
MIPOCTPAHCTBE.
CooTHomICHHS

16 mexnay mwiomansmu 1
IIOBEPXHOCTEH,
00BEMaMHU
IMOJJOOHBIX T

KonTponbHas
pabora 1o Temam
"Tena BpamieHus" u
"O6bems! Ten"

17

Bexkrtop Ha
IJIOCKOCTH U B

18



n/n

19

20

21

22

23

24

25

26

27

28

Tema ypoka

Bcero
MIPOCTPAHCTBE
CnoxxeHue u
BBIYMTAHUE 1
BEKTOPOB
YMHOXEHUE

BCKTOpPA Ha YUCJIO

Pasnoxxenne

BEKTOpA 10 TPEM
HEKOMILIaHapHbIM 1
BekTopaM. IIpasuio
napajuleJenune1a

Pemenue 3amauy,
CBSI3aHHBIX C
MIPUMEHEHHUEM 1
IIpaBUJI IEUCTBUM C
BEKTOpaMHU

[IpsamoyronbHas
CUCTEMA KOOPAUHAT

B IIPOCTPAHCTBE.
Koopannatsr 1
BEKTOpa.

[Ipocreiimume 3agaun

B KOOpAMHATaxX

Yron mexny
BEKTOPaMH.
CkansipHoe 1
MIPOU3BE/ICHNC
BEKTOPOB

Brruncnenue yrios
Mexay npsMbiMu 1 1
IJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METOJT

IIPY pELICHUN 1
reOMEeTPUYECKUX
3a1a4

KonTponbHas

pabora 1o Teme
"BekTopsl n 1
KOOpJIUHATHI B
pocTpaHcTae”

IToBTOpEHME,
000011IeHHE U
CHCTEeMaTH3aIus 1
3Hannii. OCHOBHBIE

burypsl, GaxTsl,

KoanuecTBo 4acoB

KourpoJbubie IIpakTuyeckue

padoThI

padoThI

JJIeKTPOHHbIE
Jlara uudgposbie
u3ydyeHuss odOpa3oBarTeiibHbIe
pecypchl



KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Tema vDoKa K I Jara uupoBbie
n/m yp Beero NCHTPOIBHDIE IIpaKkTHyecKHe H3yUeHHs 06PA30BATENbHEIE

padoThI padoThI pecypesr

TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTOpEHME,
o0o01ienue u
cHCTEeMaTH3alus

29 3uanmii. OcHOBHBIE 1
¢burypsl, GpakTsl,
TEOpPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3aLH
3HAaHUHU. 3amaun
IJITAHUMETPUHU U
METOJIbI UX PEIICHUS

30

[ToBTOpEHME,
0000111eHUE U
CHCTEMAaTHU3alHs
3HAaHUH. 3agaun
IJITAHUMETPUH U
METO/BI UX PEIICHUS

31

IToBTOpEHME,
o0o01Ienue u
CUCTEeMAaTH3aIIUs

32 3nanuii. OcHOBHBIE 1
burypsl, GaxTsl,
TEOpEeMBI Kypca
CTepEeOMETPUU

33 Hrorosas 1 1
KOHTpOJIbHas paboTa

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3aIHs
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

34

34 3 0
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