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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoOBHS s
oOyuaromuxcs 10 —11 «kmaccoB paspabortaHa Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHJapTa cpeaHero odiiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEABSIBIIEMBIX K MAaTEMATUYECKOMY
o0pa3oBaHWI0, U TpaaULMA poccHiickoro oOpa3oBaHus. Peanuszanus mporpaMmbl
o0ecrieurBaeT OBNAJICHHE KIIOYEBBIMA KOMIETCHIUSMH, COCTABISIONIMMH OCHOBY
JUII CaMOPAa3BHUTHS U HETMPEPHIBHOTO 00pa30BaHUsA, IIEIOCTHOCTh OOIMIEKYIbTYPHOTO,
JMYHOCTHOTO M MIO3HABATEIHLHOTO Pa3BUTHS JTMYHOCTH O0YJAIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, y4eOHOrO Kypca TEOMETpPHM Ha YpOBHE CpEIHEro OoOIIero
oOpa3oBaHus OOYyCJIOBJICHA TMPAKTHYECKOW 3HAYMMOCTBIO METAlpEeIMETHBIX U
NPEIMETHBIX pPEe3yJbTaTOB OOYYCHUS TEOMETPUHM B HAIPABICHUU JIMYHOCTHOTO
pa3BuTHs oOydwaromuxcs, (GopmMupoBaHus (PYHKIIMOHAJIBLHONH MaTeMaTHYECKOU
I'PaMOTHOCTH, M3YUYCHHUS JPYTrUX yUeOHBIX NHUCHHILIMH. Pa3BuTHE y OOydarommxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYIIHOCTH M TPOMCXOXKJICHHH T'€OMETPUUYECKHX
abCTpakiuii, COOTHOIICHHH pEAJIbHOTO W HWJCAIBHOTO, XapaKTepe OTpakeHUs
MaTeMaTUYECKOW HAYKOW SIBIICHUI M MPOIIECCOB PEATBHOTO MHpa, MECTE T€OMETPUHN
B CHCTEME HayK M POJIA MaTEeMaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHHUH U B
NpaKTUKE CIIOCOOCTBYET (DOPMHPOBAHHWIO HAYYHOT'O MHPOBO33PEHUS YUAIIMXCS, a
TaK)Ke€ KaueCTB MBIIUICHNUSA, HEOOXOAMMBIX JUIA aJanTalid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust sBISETCS OMHMM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obOmero oOpa3oBaHMs, TaK Kak oOecreyrMBaeT BO3MOXKHOCTh M3Y4YeHUS Kak
JTUCIHUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (QOpMHpyeMOe TMpPU HU3YYCHHUH OOYYArOIIHMMUCS
MOHATHUIUHBIX OCHOB T€OMETPUU M TIOCTPOSHUH LIETIOYKU JIOTUUECKUX YTBEPKIACHUH B
XOJIE PEIICHHs] TEOMETPUIECKUX 3a]1ad, yMEHHE BBIIBUTATh U OMIPOBEPTaTh TUIIOTE3bI
HETMOCPEJICTBEHHO HCIOJB3YIOTCS TPU  PEHICHUH 3a/lad  €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX JMACSITENBHOCTH dYenoBeka. OpHEHTaIMs dYeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHAIBHOIO OBITHS, (Gopma
OTPaXCHHUSI OKPYKAIOMIETO MHUPA, YCIOBHE YCIEIIHOTO TO3HAHUS W AaKTUBHOTO
npeoOpa3oBaHus JeHCTBUTEILHOCTH. OnepupoBaHe MPOCTPAHCTBEHHBIMH 00pa3aMu
OoOBEIMHSCT pPa3HbIC BUBI yUEOHOW M TPYAOBON ACATEIHHOCTH, SIBISCTCS OJTHUM W3
mpo(ecCHOHaTbHO BAXKHBIX Ka4eCTB, MOITOMY aKTyallbHA 3a1ada (GOpMHUPOBAHUS Y
OoOy4JarommXxcss MTPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIHOCTH OOPa3HOTO



MBIIIIEHUST — CYIIECTBEHHOTO KOMIIOHEHTAa B IIOATOTOBKE K MPaKTUYECKON
JESTETHPHOCTH TI0 MHOTHUM HaIPaBJICHHSIM.

[lenb ocBoeHMS MporpaMmbl yueOHOro Kypca «['eomeTpusi» Ha 0a30BOM YpOBHE
oOydyeHuss — 001ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE Pa3BUTUE OOYYarOUIUXCS
yepe3  o0ecreyeHWe  BO3MOXXHOCTH ~ NPUOOpPETEeHUSs W HUCIHOJIb30BaHUSA
CHUCTEMATHYCCKUX TEOMETPHUCCKUX 3HAHUU W JCHCTBUH, CreIU(UIHBIX TCOMETPHH,
BO3MOXKHOCTH YCIICITHOTO TPOJOIKEHUS O0pa30BaHUsl IO CHEHUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpelHa3HauYe€Ha s
0Oy4JaroIIMXCsl CPETHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYMTEILHBIX 3aTPyIHCHHUHA Ha
YpOBHE OCHOBHOrOo o001ero oOpa3zoBaHus. Takum o0pa3om, oOywarouigecss Ha
0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIME MAaTEMaTUYECKHE YMEHUSI, CBSI3aHHbBIEC CO
crenuPuKOd TEOMETPUM M HEOOXOIUMBIC JJIsi )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOKHOCTh U3YYUTh F€OMETpUI0 Oosee Tiy0oKo, eciiu B
JTaNbHEHIIEM BO3HUKHET HEOOXOJUMOCTH B TCOMETPHYCCKUX 3HAHHUAX B
npodeccuoHaIbHOU 1eITeTbHOCTH.

JlocT)keHUEe 1eJIM  OCBOCHUS TMPOrpaMMbl  OOECIICUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [IpuopuTeTHBRIMH  3ajjadyaMHd  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBIsSrOTCS:

e (opmMupoBaHHE MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI

¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHue MpeaCTaBICHUS O MHOTOTPAHHUKAX U TelaX BpalIeHUs KakK O
BXHEHIINX MaTeMaTHUYECKUX MOJIENSAX, TO3BOJISIIOIIUX OIHUCHIBATh |
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe yMEHHS pacro3HaBaTh HA YEPTEKaX, MOJCISIX U B PEAIbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPAICHUS;

e OBJAJICHHE METOJAaMHU pEIICHMs 3a7a4 Ha TOCTPOCHHSI Ha HM300pa’KeHUIX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHne yMEHHUS ~ ONEPUPOBATH OCHOBHBIMH  TOHATUSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHHE ANTOPUTMAMU PEIICHUS OCHOBHBIX THIOB 3a7a4; (OpMUPOBAHHE
YMEHHSI TPOBOAWTH HECIOXXHBIE JOKa3aTeJIbHBbIE pPACCYKICHUS B XOJe
pEIIeHHUs]  CTePEOMETPUYECKUX 3aJad M 33Jad  C  TIPAKTHIECKUM
COJIep’KaHHEM;

e Pa3BHUTHE MHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH O0ydJarommxcs,
MO3HABATEILHON AKTUBHOCTH, HWCCJIEIOBATEILCKUX YMEHHH, KPUTHUYHOCTH
MBIIIICHUS;

e (opmupoBanne (HYHKIMOHATHLHOW TPAMOTHOCTH, PEICBAHTHOW T€OMETPHUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaTbHBIX JKM3HEHHBIX CHUTYallUSIX W TPU W3YYCHUU
ApyTuX  y4eOHBIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH |



3aKOHOMEPHOCTEH, (OPMYITUPOBATh WX Ha S3BIKE TE€OMETPUU MU CO3/1aBaTh
reOMETPUYECKUE MOJECIHU, IPUMEHITh OCBOCHHBIN T€OMETPHUYECKHIA anmapar
Ui peuIeHHus] TPaKTHKO-OPUEHTHPOBAHHBIX 3a/lad, WHTEPIPETUPOBATH H
OLIGHUBATh TIOJTyUYEHHBIC PE3YIbTATHI.

OTIUYUTENHHOW OCOOCHHOCTBIO TMPOTPAMMBI SBISIETCS BKIIOYEHHE B KypC
CTEpEOMETPHH B HAayale ero M3y4eHHs 3a7ad, PEeIIaeMbIX Ha YPOBHE MHTYUTHUBHOTO
MO3HAHMSI, W ONpPENeIEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOTO M IMPOCTPAHCTBEHHOTO  MBIILICHHUS,
CTUMYJIMPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K AalbHEHIIEMY
M3yYEHUIO MpeIMeTa.

[Ipennmourenne OTAAETCS HATISATHO-KOHCTPYKTUBHOMY METOIY OOYYEHHsS, TO
€CTh TEOpPETHYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON JEATeIHbHOCTH. Pa3BUTHE TMPOCTPAHCTBEHHBIX MPEICTABICHUNA Y
y4YalIuxcsi B Kypce CTEpeOMETPUH MPOBOAMUTCS 3a CUET PEIleHUs 3a/1ad Ha CO3/laHue
NPOCTPAHCTBEHHBIX OOPa30B M 3a/Jad Ha OINEPUPOBAHUE TMPOCTPAHCTBECHHBIMHU
oOpazamu. Coznmanue oOpa3a MpPOBOAMTCS C OMNOPOM Ha HAJIAIHOCThb, a
ONepupoOBaHUE O00pPa30M — B YCJIOBUSAX OTBICYCHHS OT HATJISTHOCTH, MBICICHHOTO
M3MEHEHUS €T0 UCXOTHOTO COICPKAHMSL.

OcHoBHBIE conepxkaTenbHble TUHUU Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpaHHukuny», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpalleHus»,
«BekTopbl U KOOpAMHATHI B MPOCTPAaHCTBE». DOpPMUPOBAHUE JOTHYECKUX YMEHHUH
pacmnpenensieTcss He TOJIBKO M0 COJepKaTeNIbHBIM JUHUSM, HO U 10 TojaM 00y4eHHUs
Ha YPOBHE CpeJIHEro 00111ero oopa3oBaHusl.

Cognepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTam
OCBOCHHS paboyeil mporpamMmbl, pacupeneia€HHbIM 10 ToJaM OOy4YeHus,
CTPYKTYPHPOBAHO TaKKMM 00pa3oM, 4TOObI OBIaJ€HUE T€OMETPUUECKIUMHU MTOHSATUIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH TOCIIEIOBATEIBHO U TIOCTYNATEIBHO, C COOIIOCHUEM
MPUHIIAIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUATUCH B OOIIYIO CUCTEMY
T€OMETPUYECKUX MPEACTABICHUN 00yUYaIOMUXCs, paciIupsis u yriayomss e€, oopaszys
MIPOYHBIE MHOXXECTBEHHBIE CBSA3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha wn3ydenue reomerpun orBoautcs 2 yaca B Henemo B 10 xiacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia 00ydenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETPUU. ToUKa, nMpsamas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMmHOE pacnosiokeHrne NpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECS,
napajuielbHble M CKpelluBaromuecs mnpsmble. [lapamienbHOCTs NOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajjieibHble TPSMbIE B  MNPOCTPAHCTBE;
napaieIbHOCTh TPEX NPSMBIX; MAPAICIBHOCTh MNPSIMOM M TIJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU  CTOPOHAMM; YroJ MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEN: MapajulelbHbIE IIOCKOCTH; CBOMCTBA MAPAJIENbHBIX
miockocTeit. IIpocTeline mpoCcTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETpadp,
KyO, MapajieJenunesa; NoCTPOCHHE CEUCHUN.

[TeprieHAUKYJISIPHOCTh MPSAMON W IUJIOCKOCTH: MEPHEHIUKYJISIPHBIE MPAMBIE B
MPOCTPAHCTBE, MPsIMbIC TTApAJIJICTbHbIC U IEPICHIUKYIISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPHNECHANKYISIPHOCTH NMPAMON U IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHAUKYIISIPHOMN
IUIOCKOCTH. YTJbl B TMPOCTPAHCTBE: YIroJl MEXAYy HpsIMOM M IUIOCKOCTBIO;
IBYTPaHHBIM yrojd, JWHEWHBIA Yroa JBYrpaHHOro yriua. llepneHaukynsap w
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM 10 IUIOCKOCTH, PAcCTOSIHUE OT MPsSMOU A0
IUIOCKOCTH, MPOEKIHUs (UTYphl HA IIIOCKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH:
OpPU3HAK  MEPNEHAUKYISIPHOCTH  ABYX  IUlockocted.  Teopema o  Tpéx
NEePHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpaHHWKA, OCHOBHBIEC 3JIEMEHThl MHOTOIPaHHUKA, BBIYKIIbIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHoOrorpaHHuka. Ilpu3ma: N-yrosjbpHas
Mpu3Ma; TPaHW M OCHOBAaHUS TPHU3MBI; MpsSMas W HAKJIOHHAS TPU3MBI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. llapannenenunesn, mpsMOyroibHbIN MapaJuICICIUIIE T
u ero coucrsa. [lupamuaa: N-yrojiibHas MUpaMua, TPaHd U OCHOBAHUE NMUPAMUJIBL;
OOKOBasi M TOJIHASI TMOBEPXHOCTh MUPAMUIBI; TIPABWIIbHAS M yCEUEHHAs MUpaMuja.
DOneMeHTbl Tpu3Mbl W nupaMuibl. [IpaBuUiIbHBIE MHOTOTpaHHUKHU: TIOHSTHE
MPaBWIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS IMpU3Ma M MNPABUJIIBbHAS MHPAMUIA;
MpaBUJIbHASI TPEYroJibHAsl MUpaMUJia U MPaBWIbHBIA TeTpadp; KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AoJIeKa’aAp U ukocadap. CeueHus npu3Mbl
Y IUPAMU/IBI.

CummMmeTrpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHTENBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPaMUAAX, Mapajyieienuneaax, MpaBUIbHbIX
MHOTOIPaHHHUKAX.



Brrunciienne 31eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, AuaroHanu, yrisl. [lnomans
OOKOBOM MOBEPXHOCTM M TOJHOM TMOBEPXHOCTU MPSAMOM MNPU3MBI, IJIOLIAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpAMOM Npu3Msbl. [lnomaas 00koBOM
IIOBEPXHOCTH W IOBEPXHOCTH IPABWIBHOM MHPAMHUIBI, TEOpEMa O IUIOIIAAU
yceu€nHol nupamuabl. [lonstie 06 00béMe. O0BEM MUpPaMUIbI, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOLIGHHMS MEXAY IUIONIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckasl MOBEPXHOCTh, 00Pa3yIOMIUe MUIUHAPUIECKON MOBEPXHOCTH,
OCh IMWIMHAPUYECKON moBepxHocTU. L{unuHap: ocHOBaHUS U OOKOBasi TOBEPXHOCTb,
oOpa3yrolas U 0Ch; MIOMIaAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTh, 00Opa3yroIiue KOHUYECKOW IMOBEPXHOCTHU, OCh U
BEpIIIMHA KOHUYECKOUW moBepXHOCTU. KOHyC: oCHOBaHWE U BepIIMHA, 00Opa3yromas 1
OCh; TUIONIAb OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIIe u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: meHTp, paauyc, IUAMETp; IUIOMIAJb IOBEPXHOCTH CQEpHhl.
BzaumHoe pacnosnokeHue cdepbl U MIOCKOCTH; KacaTellbHasl IUIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOunHanuu ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILCHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. TeopeMa 00 00bEME
IPSIMOYTOJILHOTO TMapajuieNienumena u cieacteus u3 He€. O0bEM HUIUHAPA, KOHYCA.
O06BEM mapa u miomaab chepsl.

[lono6ubie Tema B mpoctpancTBE. COOTHOMICHHUS MEXKIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus nunuHapa (mapamwielbHO U NEPHEHIUKYISPHO OCH), CEYEHUsI KOHYyca
(mapaeIbHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocTd U B mpocTtpaHcTBe. CIOKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasioxkeHne BEeKTOopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuiio nmapannenenumnena. Pemenue 3aiad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBWi1 JE€UCTBUM ¢ Bekropamu. [IpsiMoyronpHass cucrema KOOpPAMHAT B
npoctpancTBe. KoopauHatel Bekropa. IIpocreiimune 3agaum B KOOpAMHATAX. YTOI
MeXy BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BhluncieHne yrioB Mexay
OpSIMBIMU M TUIOCKOCTSIMU.  KOOpAMHATHO-BEKTOPHBIM METOA MpH  PEIICHUU
r€OMETPUYECKUX 3a/1au.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHS MPOTrpaMMbl Y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUK 00yYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOIro O0IIeCTBa, MPEACTABICHUEM O MAaTEMAaTUUECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOUEAYP
IPaKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TMP.), YMEHUEM B3aMMOJICHCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTBHIO POCCUUCKOUN TPAXKIAHCKON HUJIEHTUYHOCTU, YBOXKCHHUS K
MNPOIUIOMY M HACTOAIIEMY POCCUUCKONW MaTEMaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOW MATEMATHYECKOM IIKOJBI, K
UCIIOJIb30BAHUIO DJTHX JIOCTIDKCHMH B JAPYrMX HayKaX, TEXHOJIOTHUAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO MOBEAECHUSA, CBSI3aHHOTO C NPAKTHUYECKUM
IPUMEHEHHEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOUas 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/1a4, PEIICHU, PACCYKICHUH; BOCIPUUMYHBOCTBHIO K
MaTE€MAaTHYECKUM ACIEKTAM PAa3INYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

chOpPMHUPOBAHHOCTHIO YMEHHUS TMPUMEHSITh MaTeMaTHYeCKUe 3HaHUS B
MHTEpEcax 30pOBOTro U 0e30macHoro o0pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBbIO (310pOBO€ MHUTAaHHWE, COAJTAHCUPOBAHHBIM PEXKHUM 3aHATUN U
OTIbIXa, peryisipHas (u3nvecKass akTUBHOCTD); (PU3MUECKOTO COBEPIICHCTBOBAHUA,
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON JIESITEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYyJy, OCO3HAHMEM LEHHOCTU TPYAOJIIOOUS; HHTEPECOM K
paznu4HbIM cepaM mpodecCHOHATBEHOM eI TeTHOCTH, CBI3aHHBIM C MAaTEMATUKON
1 e€ IPWIOKCHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BRIOOP Oymymieit nmpodeccun
U peaJu30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIAHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M €amMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH
KW3HU;, TOTOBHOCTBKO K AKTMBHOMY YYaCTHUIO B PEUICHUM IPAKTUYECKHUX 3aj]ad
MAaTEMaTH4YE€CKOW HAIIPABIEHHOCTH.



JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYphbl, IMOHUMAHHEM BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLECCOB HA COCTOSHUE NPUPOJHON U COLUAIBHOMN
Cpelbl, OCO3HAHUEM II00aLHOTO XapaKTepa KOJIOTHYECKUX MPo0ieM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTEeMaTUYEeCKUX 3HAHWUW [JI1 pelIeHus 3aJad B 00JIacTH
OKpYXaIIEH Ccpenbl, I[UIAHUPOBAHMUS TMOCTYNIKOB M OLEHKH UX BO3MOXHBIX
MOCJIEACTBUM JIUISI OKPYKAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTbIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHUMaHUEM MAaTeMaTUYECKOM
HayKHd Kak chepbl YeJIOBEUECKON JeATETbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS LIMBUJIU3ALNM; OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKHA U MaTeMaTUYECKOMU
KyJbTYpPOH Kak CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBHIO OCYIIECTBISITh TPOEKTHYIO
Y HCCIIEIOBATENbCKYIO IESTEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeIMEeTHBIE PE3YJIbTaThl OCBOCHHUS IPOrpaMMbl Y4EOHOTO mpeaMera
«MareMaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
no3HaeamebHbIMU OelicmeusiMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsIMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMBUAMU.

1) Vuueepcanvnvle ~ no3znasamenvmvle  Oeticmeus, obecneuusaiom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYecco8 obyuarnowuxcia (oceoeHue
Memo0o08  NO3HAHUSA  OKpYJcarowe2o  Mupa,  nNpuMeHeHue  J02UYEeCKUX,
ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBble ornueckue AecTBUA:

e BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWA MEXKAY TMOHATUAMH, (HOPMYIUPOBATH
OTpeJeNICHNs] ~ TOHSATUH;  yCTAaHABIMBATh  CYIIECTBEHHBIH  TMPHU3HAK
KJIaccu(UKaIMi, OCHOBaHUS JJisi OOOOIIEHHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (GOPMYJIUPOBATH H  TPEOOPa3OBBIBATH  CYKIACHUS:
YTBEpIUTEIbHBIE W OTPUIATEIbHBIC, €IWHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISBIISATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOICHUAX M YTBEPKICHUAX; MpejIaratb KpUTCPHUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYMN;

e J€NaTh BBIBOJBI C WCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSATEIFHO JOKA3aTEIhCTBA MATEMATUICCKUX YTBEPKICHUN
(mpsiMble W OT MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIIMIO, IMPUBOJIUTH



MpPUMEPBl U KOHTPIPUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI,

e BBIOMpPATH cmoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoJiee TMOAXOIAIIUA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTeabckue 1eiiCTBUS:

e HCIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOIMPOCH, (PUKCUPYIOIIME MPOTUBOpEUHE, MpodIEMYy,
yCTaHABIMBaTh  HWCKOMOE€ M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CAMOCTOSTEIBHO CIJITAHMPOBAHHBIN HKCIIEPUMEHT, HCCIIEJOBAaHUE
0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKoro OOBEKTa, SIBICHMS,
IpoLecca, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMHU, SBICHHUSIMH,
pOLECCAMU;

e CaMOCTOSITENIbHO (OPMYJIHPOBATH OOOOIIEHHUS W BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIOACHUS, KCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TPOIECCa, a TaK¥Ke BBIJBUTaTh
IPENONIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISBIATH JAePUIUTH WH(MOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

e BBIOMPATH UH(GOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U
dbopm npecTaBICHUS;

e CTPYKTYpUPOBaTh MH(OpPMAIMIO, MPEACTABIATH €€ B pa3IuyHbIX (opMmax,
WJUTFOCTPUPOBATH TPpapUUCCKH;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

2)  VuusepcanvHvble — KOMMYHUKGmueHble  Oelicmeus,  0becneuusaiom

CPOPMUPOBAHHOCINL COYUANBHBIX HABLIKOE 00YUAOUUXCAL.

Oo0wwenue:

e BOCIPHUHUMATH U HOPMYITUPOBATH CY>KJEHUS B COOTBETCTBUHM C YCIOBHIMHU U
LEeJSIMU OOLIEHUS; ICHO, TOYHO, I'PaMOTHO BBIpaXkaTh CBOI TOUKY 3pEHUS B
YCTHBIX M MNHUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS MO XOAY pELICHUS
3a/1a4l, KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pPE3yJbTar;

e B XOJ€ 00CYXKIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMON TEMBI,
po0JIeMBbl, pelraeMon 3a/layi, BBICKA3bIBATh WJCH, HAICIICHHBIE HAa TOUCK
pELIEHMS]; COMOCTABIIATh CBOM CYXAEHUS C CYKICHUSIMH JAPYTHX YUYACTHUKOB
auainora, OOHapyKMBaTh pa3JIMYME U CXOJCTBO IO3MIMI; B KOPPEKTHOMN
dbopme GpopmMyIHpOBaTh PA3HOTIIACHUS, CBOM BO3PAKEHHUS;



e IMPEACTABIIATH PE3YyJbTaThl PEUICHUS 3a/1ayH, HKCIIEPUMEHTA, UCCIIEI0OBaHNUS,
MIPOEKTA; CAMOCTOSITENILHO BHIOUPATH (POPMAT BBICTYIUIEHUS C YUETOM 3a]1a4y
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

e [IOHUMATh M UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYATIbHON
paboThl TpHU peuIeHUH Y4YeOHBIX 3a/Jay; NPUHUMATH 1IeJIb COBMECTHOM
NEeSATENbHOCTH,  IUIAHUPOBATh  OpraHM3alyi0  COBMECTHOM  paloThl,
pacnpenensaTh BHIbI PadOT, JAOroBapuBaThCs, OOCYXKAAaTh MPOLECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e yYacCTBOBATh B I'pyNmIoBBIX (opMax paboThl (0OCYkaeHUsI, OOMEH MHEHUH,
«MO3TOBbl€ IITYPMbI» M HWHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATH CBOU JEHCTBUS C IPYTMMHU WIEHAMU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B  OOUMM MOPOAYKT 1O  KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Vuusepcanvuvie pecynsmusnvie oelicmeus, obecnewusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U JHCUZHEHHBIX HABLIKOG TUYHOCIU.

Camoopranusanus:

e COCTaBJIATH IUIAaH, aJITOPUTM PELICHUS 3aJ1ayu, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
uHopMaImu.

CaMOKOHTPOJIb:

e BIAJETh HAaBbIKAMU I[IO3HABATEIbHOW  pedJeKcHud Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIHTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIlecca U pe3ysbTaTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEUICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JAaHHBIX, HAMICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHHBAaTh COOTBETCTBHUE pe3ysibTaTa LEIM M YCIOBUAM, OOBSICHSTH
OPUYUHBL JOCTH)KEHUS WM HEIOCTHXKEHHUS pEe3ylbTaTOB JAESITEIbHOCTH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, MPsAMasi, INIOCKOCTb.
[IprMeHATP AaKCMOMBI CTEPEOMETPUM U CIEJICTBUS W3 HHUX IPU PELUICHUU
r€OMETPUYECKUX 3aay.



OnepupoBaTh NOHATHAMU: NAPATUIEIBHOCTD U MEPIIEHANKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEM.

KnaccuduumpoBaTte B3aMMHOE pacMoONOKEHUE MNPAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YIroj, rpaHd JIBYTPaHHOIO yria, pedpo
JIBYTPAHHOI'O VyIJIA; JMHEWHBIM yroJ JABYIPAHHOTO YIjla;, TpajycHas wmepa
JIBYI'PAaHHOI'O yTJIa.

OnepupoBaTh NOHATHUSMH: MHOTOTPAHHUK, BBIMYKIBIM W HEBBINYKJIbIA
MHOT'OTPaHHHUK, 3JIEMEHTBl MHOTOI'PAHHUKA, IPABUIBHBII MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (MHUpaMUja; MPU3MA,
NpsIMOYTOJIbHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBatb MHOTOrpaHHUKH, BBIOMpPAsi OCHOBAHMS JIs KJIIaCCU(PUKALIUU
(BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOI'PAHHUKH; MPaBUIbHbIE MHOTOTPAHHUKH; MIPSMbIC
Y HaKJIOHHbIE IPU3MBI, TapajieIeITUIeabl).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OODBIACHATH IPUHIIUIIBI TOCTPOEHUSI CEYEHU M, UCTIONB3YS METO/ CIIEIOB.

Ctpouth ceueHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIIIOIHATH (BBIHOCHBIE)
IUIOCKHE YEePTEKU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEpXy, COOKY,
CHHU3Y.

PemaTth 3a7aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEIWYUH MO 00pasiam Hid
aNropuTMaM, INPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOIAbl IPU PELICHUU
CTAHJAPTHBIX MATEMATHUYECKUX 3a/a4 HAa BBIYMCIICHUE PACCTOSHUM MEXIY ABYMs
TOYKAaMH, OT TOYKH JI0 IPSAMOU, OT TOUYKHU A0 IIJIOCKOCTHU, MEXKAY CKPEIIMBAOIIUMUCS
IPSMBIMHU.

PemaTp 3amaun Ha HaXOXKICHUE TE€OMETPUYECKUX BEIMYUH 10 00paslam Hiu
aNropuTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUYECKHE METOIAbl IPU PELICHUU
CTaHJAPTHBIX  MAaTEeMaTHYECKMX  3aJad Ha  BBIUUCICHHUE  YIVIOB  MEXAY
CKPCIIMBAIOIIUMUCA  MPAMBIMUA, MEXKJIYy MNPSIMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Beraucnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3MA,
nupamMua) ¢ MpuMeHEeHUEM (OPMYJTT; BEIYUCIATh COOTHOIICHUS MEXIY TUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATUSMH: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CAMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTABICHHYIO Ha 4YepTeKax U
PUCYHKaX.

[IpumeHaTh reoMeTpruecKre (QakThl JJIS PEHICHUs] CTEPEOMETPHUUECKUX 3a]ad,
IIPEAIIONIATAIOIIMNX HECKOJIBKO IIarOB PELICHHUs], €CIIN YCIOBHS NMPUMEHEHUS 3a1aHbI B
SABHOU dopme.



[IpyuMeHAT,  mpOCTEHINNME  NPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOLE U JKU3HU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIC 3HAHUSA Ha IPAKTUKE: aHAJIU3UPOBATh pEabHbIC
CUTyallUM W NPUMEHATH H3YyYEHHBIE IOHATHS B IIPOLECCE IIOUCKA PELICHUS
MaTeMaTu4ecku c(hopMyInpoBaHHOU MPoOIEMbl, MOACIUPOBATH PEATIbHBIE CUTYAIIH
Ha A3bIKE TI'E€OMETPHUM, MWCCIEAOBAaTH IIOCTPOCHHBIE MOJEIHA C MCIIOJIb30BAHUEM
Tr€OMETPUYECKUX MOHATUH M TEOpeM, ammapara ainreOpbl; pelarbh MPaKTHYECKUe
3a71a4¥, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUSMH: LWJIUHAPUYECKAass TMOBEPXHOCTh, 0OpaszyroIue
MUIMHAPUYECKON MOBEPXHOCTH, IUIMHJIP; KOHUYECKash TTOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM TTOBEPXHOCTHU, KOHYC; chepruuecKasi TOBEPXHOCTh.

Pacno3naBathk Tena BpameHus (UIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TIOJTYYEHUS TEJT BPAIICHHUS.

KnaccupunmpoBats B3auMHOE pacmoyioxkeHune chepbl U TNIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruncnare 00bEMBI M IUIOIIAJM  TOBEPXHOCTEH  TeN  BpalleHUf,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIUCAHHBIN B cepy U ONUCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

BbIYUCHSATh COOTHOIICHUS MEXIY IUIOMIAASMU TMOBEPXHOCTEH H oO0BEMaMu
MOA00HBIX TEIL.

N300paxkate uszydaembie (UTYpHl OT PYKH U C TPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbImoyHATh (BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHUS.

W3BnekaTh, WHTEPIPETUPOBATH U  MPEoOpa3oBbIBaTh WHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha YEepTekKax Hu
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE  EUCTBHS  CHOKEHUA BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCIO, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00J1aAaloT.

[IprMeHATs TPaBUIIO MapajliesienuIIea.

OnepupoBaTh NOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIHMHATHI BEKTOpA, YIrOJ MEKIY



BEKTOpaMH, CKAJIPHOE MPOMU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE UM KOMILIaHApHbIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOpPAa HA YUCIO, YroJl MEXIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEJEHUE, paCKIaAblBaTh BEKTOp IO  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBarh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CCTEME KOOPAUHAT.

[IpumeHsaTh reomeTpuyeckre (akThl JJIs PEIICHUs] CTEPEOMETPUUECKHUX 3ajad,
MPEANoIaralolnX HECKOJIbKO 11aroB PeIIeHus, €ClId YCIOBUS IPUMEHEHHMS 3a/1aHbI B
ABHOU (popme.

Pemate mnpocteiiiivie reoMeTpuyecKHe 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/A.

Pemate 3agaun Ha J10Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOUICHUH U
HaX0XJICHHE N'eOMETPUUECKUX BEJIMYMH MO 00pas3lam WM ajJropuTMaM, IpUMEHss
U3BECTHBIE METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensaTe  mpocTeillive  MNporpaMMHBIE  CPEJACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIEC U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyuMeHsAT, TONyYeHHBbIE 3HAHUS HA NPAKTHUKE: aHaJU3UpPOBATH pPealibHbIC
CUTyalluM M TIPUMEHSTh M3YyUYEHHBIE IMOHATHS B MpOIECCE IOMCKA pELIEHHUs
MaTeMaTH4ecKu cOPMYJINPOBAHHON NMPOOIEMBbl, MOAEIUPOBATH PEATIbHBIE CUTYALUU
Ha S3bIKE TIEOMETPHUM, HCCIEN0OBaThb IMOCTPOEHHBIE MOJEIU C HCIOJb30BaHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, almapaTa ajireOppl; peuarb MpPaKTUYECKUe
3aJ1a4uM, CBA3aHHbIE C HAXOXKJACHUEM [€OMETPUUECKUX BEIUYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomeTpuio 10 1
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 HepneH)Imiyns[pHOCTb MPSIMBIX 12 1
II0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 7 0




11 KVIACC

KosnnuectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM nupposbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Tena Bpaiienus 20 2
OO6bEMBI TEN 12 1
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 24 2
4 [ToBTOpEHwUe, O606HICHI:IC, 12 1
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TpOoCcTpaHcTBo. [IpaBmina
M300paKeHUs Ha PUCYHKAX: N300paKeHUs
HHOCKOCT@I)’I, napajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

05.09

IlonsThs: MEPpECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamMas U MmiI0CKOCTb

06.09

IlousTus: NEpECCKAIMNECH IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

12.09

3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax

13.09

HavanbHble cBenieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

19.09

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

20.09

JlnarHocTuyeckasi KOHTPOJIbHasi padora
Nel

26.09

[ToHsiTHE 00 AKCHOMATHYCCKOM MMOCTPOCHUN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMECTPHUU U
CICACTBUA U3 HUX

27.09




[TousiTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTCPEOMCTPHUHU: aKCHOMbI CTEPEOMETPUU U 03.10
CJIEJICTBUS U3 HUX

10 KonTtposnsHas padota Ne 2 o treme 04.10
"BBejieHUE B CTEPEOMETPHIO" '
B3anMHO€ pacnoiokeHue npsMbIX B

11 MIPOCTPAHCTBE: MEpPECcCEeKaroINecs, 10.10
napajuleNibHble U CKpPEIIUBaIOIIHUECs IPSIMbIe
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 MIPOCTPAHCTBE: MapajiebHbIe npsn\fme B 11.10
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh NMPSMBIX U TUNIOCKOCTEN B

13 npocTpaHcTse: [lapannensHOCTh NpAMON 1 17.10
MJI0CKOCTH

14 VYTIBl ¢ cCOHaNpPaBJICHHBIMA CTOPOHAMH 18.10

15 YT0oJ1 MeXy IPSAMBIMHU B IPOCTPAHCTBE 24.10

16 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE 25.10
[TapamienpHOCTh MIIIOCKOCTEM:

17 08.11
napajuieNbHble MII0CKOCTU

18 CBoiicTBa mapayjiebHBIX TIOCKOCTEH 09.11

19 [Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI HA 1511
IJIOCKOCTH: TETpadip, KyO, mapaienenumes '

20 [TocTpoenue ceueHuit 16.11

21 ITocTpoenue ceuenuit 22.11
KonTtponsHas padota Ne 3 o teme "IIpsimbie

22 Y MJIOCKOCTH B IPOCTPAHCTRBE. 23.11
[TapannenbHOCTh NPSAMBIX U MJIOCKOCTEH"

23 [eprieHAUKYIAPHOCTH MPSMON U MIIOCKOCTH: 29.11




NEPIEHIUKYIIPHBIE IIPSMBIE B IIPOCTPAHCTBE

[IpsimMble napajienbHbIe U

24 30.11
MEPIICHANKYIISIPHBIE K IIOCKOCTH
IIpsiMble mapaiuiensHBIE U

25 p P 05.12
MEPIIEHANKYIISIPHBIE K INIOCKOCTH
IIpu3nak nepneH UKy IIPHOCTH OPSIMOU U

26 p p yip p 06.12
MIIOCKOCTH
[Ipu3Hak nepneHaAuKyISPHOCTH IPSIMOU U

27 12.12
MIIOCKOCTH
TeopeMa o IpsAMOM TTEPIICHANKYIAIPHOM

28 P P P Yp 13.12
MIIOCKOCTH
TeopeMa o IPsAMOM TTEPIIEHIUKYIIAPHOI

29 P P P Yp 19.12
MIIOCKOCTH
Teopema o npsIMOH NEPIEHAUKYIISIPHON

30 P P P Yp 20.12
MJIOCKOCTH
[lepieHAMKYNSAP U HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JIO THIOCKOCTH, PACCTOSTHUE OT 26.12
MPAMO# 70 IMIIOCKOCTH
[TeprieHAMKYISAp U HAKJIOHHBIC: PACCTOSTHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 27.12
NPAMO# 70 IIIOCKOCTH
[IeprieHAMKYNSAP U HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT 09.01
MPAMO# 70 MIIOCKOCTH
[IeprieHAMKYNSAP U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO TNIOCKOCTH, PACCTOSHUE OT 10.01
MPSAMOM 10 IIOCKOCTH

35 VYTIael B IPOCTPAHCTBE: YIOJl MEXAY MPAMOM 16.01

" IIIIOCKOCTBIO




JIBYrpaHHBIN yroJl, TMHEHHBIN yroj

36 17.01
JBYTPAHHOIO yria

37 JIBYrpaHHBIN yroJi, JUHEHHBIN YroJl 23.01
JBYTPAHHOTI'O yria

38 [TeprieHAMKYISAPHOCTD MIOCKOCTEN: MPU3HAK 24,01
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

39 [TepieHAMKYISAPHOCTD MIOCKOCTEN: MMPU3HAK 3001
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

40 [TepieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK 3101
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

41 TeopeMa o TpEX nmepneHAUKYIsIpax 06.02

42 Teopema o TpEX nepneHANKYIApax 07.02

43 Teopema o TpEX mepHeHANKYIIpAX 13.02
KontponbHas padoTta Ne 4 mo remam

m "TlepnieHAUKYIIPHOCTD MPSAMBIX U 14.02
mwrockocTer" u "YTiael Mex Ty NpSIMbIMU U '
IJIOCKOCTAMHA"
[TonATHE MHOTOTrpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPaHHUKA, BbIl'IyKJ'I'I.:Ie u 20,02
HEBBIITYKJIbl€ MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: N-yronpHas npu3Ma; rpaHu U

46 OCHOBAHUS IPU3MBbI; IPsIMasi U HAaKJIOHHAs 2102
MIPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTH
MIPU3MBI

47 [Tapamnenenurnen, Hp)IMO}’Tf)J‘IBHBIﬁ 7.0
napajuieJICnuIe] ¥ ero CBOMCTBa

48 [Iupamupa: N-yrojibHasi nMpaMuia, TpaHu U 58,02

OCHOBAHUC MUPaMUBI; 0OKOBast ¥ IOJIHAs




[IOBEPXHOCTH IIMPAMUJIBI; IPABUIIbHAS U
yCeUE€HHAs TUpaMUAA

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MPAaBUILHOTO MHOTOTPAaHHUKA; IPAaBUIIbHAS
npHU3Ma U IpaBUIbHAS TUPaAMUJIA,;
MpaBHIIbHAS TPEYTOJIbHAS TUPAMUIA U
IIpaBUJIbHBIN TETpa’Ip; KyO

05.03

50

[IpencraBnenue o MpaBUILHBIX
MHOTOI'PaHHUKAX: OKTA3p, T0JAEKa’Ap U
UKOCAdP.

06.03

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, TPSAMOH, MIIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B MUpaMUJax,
rapajuieJenuIe ax, MpaBuiIbHbIX
MHOTI'OIpaHHUKAX

12.03

52

Brrauciienue 31€MEHTOB MHOTOTPAHHHKOB:
pé06pa, TuaroHau, yribl

13.03

53

[Tmomaas 60KOBOY MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTU MPSIMON IIPU3MBI, IJIOIIAh
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU MPSIMON IPU3MBI

19.03

54

[Tmomaas 60KOBOY MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM MUPAMHU/IBI,
TeopeMa O IJIOMAIU OOKOBOM IMMOBEPXHOCTH
yCceu€HHOM MupamMuabl

20.03

55

KonTtposnpHas padota Ne 5 o treme
"MHororpaHHuku"

02.04

56

ITousarue 00 00BEME

03.04

57

OO0BEM TUpaMHUIBI

09.04

58

O0BEM TUpaMHUIBI

10.04




59 OO0BEM TTUpaMHuIBI 1 16.04
60 O0BEM TUpaMHuIBI 1 17.04
61 O6bEM TPU3MBI 1 23.04
62 O0BEM MpU3MBI 1 24.04
63 O06bEM TPU3MBI 1 07.05
64 KontponbHas pa6"0Ta Ne 6 o Teme "OOBEMBI 1 08.05
MHOTOTPaHHUKOB
[ToBTOpeHue, 0600IIEeHNE CHCTEeMaTU3aITus
65 3Hanuil. [loctpoeHne ceueHwmii B 1 14.05
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. BeIKclIeHne pacCTOSHUI: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1 15.05
TOYKH JI0 MJIOCKOCTHU, MEKTY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU
67 Hrtorosas kouTpospHas padotaNe 7 1 21.05
[ToBTOpEeHUE, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
68 CKPENTUBAIOIINMHUCS TPSIMBIMH, MEXKTY 1 22.05
MPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB,
YIJI0B MEXKY TUIOCKOCTSIMU
[ToBTOpeHue, 06001IeHNE CHCTEMATH3ALIUS
69 SHALMIL. 1 28.05
[ToBTOpeHue, 06001IeHNE CHCTEMATH3ALIUS
70 SHAHMIL 1 29.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3YyYeHH s

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

05.09

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

07.09

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

12.09

N3obpaxenue chepsl, 1mapa Ha MIOCKOCTH.
CedeHus mapa

14.09

JImarHocTuyeckasi KOHTpPOJIbHasi padora
Ne 1

19.09

Hunuaapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHAPUIECKON
MMOBEPXHOCTHU, OCh IUIHHIPHUIECKON
MMOBEPXHOCTHU

21.09

HunuHaprdeckas TOBEPXHOCTb,
oOpa3ymolne HUIHHIPTIECKON
MMOBEPXHOCTH, OCh IIMJIHHAPUICCKOMN
MMOBEPXHOCTHU

26.09

Hunuuap: ocHOBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yroNas U OCh; MJIONIAIb
OOKOBOM U MOJHOM MOBEPXHOCTH

28.09

]_II/IJ'II/IH,Z[pZ OCHOBaHHMS U OOKOBast

03.10




HOBEPXHOCTb, 00pa3ylomas 1 0Ch; IUIOMIAb
OOKOBOM M MOJIHOW MOBEPXHOCTHU

10

Lymusap: ocHOBaHHS U OOKOBast
HOBEPXHOCTb, 00pa3ykomas 1 0Ch; IUIONIAb
OOKOBOII U TIOJTHOM MTOBEPXHOCTH

05.10

11

N300pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(TUIOCKOCTHIO, ApATIIICIHHON UITH
MEPIEeHIUKYIIIPHOM OCH IIMINHAPA)

10.10

12

Ceuenus muJIMHIpA

12.10

13

Konndeckas moBepXHOCTh, 00pa3yromnue
KOHHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW MMOBEPXHOCTH

17.10

14

Konyc: ocHOBaHue u BepIMHa,
o0pa3zyroias 1 0Ch; MJIOMAIs OOKOBOU U
MOJTHOW TOBEPXHOCTHU

19.10

15

Konyc: ocHOBaHMe 1 BEpIIUHA,
oOpa3yolas U 0Cb; IIoas OOKOBOM 1
MIOJIHOM TOBEPXHOCTH

24.10

16

YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh

26.10

17

N306pakeHue KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTBI0, MapajuIeIbHON OCHOBaHMIO, U
IUIOCKOCTBIO, IIPOXOJIAIIEH Yepe3 BepInHY)

07.11

18

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOTOT'paHHUKOB

09.11

19

MHororpaHHHK, OIIMCAaHHBIN 0KOJIO chepsl;
cdepa, BMcaHHasi B MHOTOI'PaHHUK HJIU B
TEJIO BpallleHUs

14.11




KonTpoabHas padora Ne 2 mo reme

20 16.11
"Tesia Bpamenus'
[Tonsitue 06 066EMe. OCHOBHBIE CBOWCTBA
21 . 21.11
00BEMOB TET
22 OcHOBHBIE CBOWCTBA 0OBEMOB TEIT 23.11
23 O06bEM UIMHAPA, KOHYCa 28.11
24 O06bEM TIUIMHAPA, KOHYCa 30.11
’5 O06bEM IIUIMHAPA, KOHYCa 05.12
26 O6bEM 1mapa u miIomaas chepsl 07.12
27 O6bEM 1mapa u mIomaas cGepsl 12.12
)8 O6bEM 1mapa u mIomaas cQepsl 14.12
[TomoOHbIE TENa B MPOCTPAHCTBE.
29 COOTHOUIECHHS MEXTY TUTOIIAIIMHU 19.12
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIT
[TogoGHbIe Tesia B IPOCTPAHCTBE.
30 CoOTHOILIEHUS MEXTy TLTOIIAAIMHU 21.12
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT
[TogoGHbIE Tena B MPOCTPAHCTBE.
31 CoOTHOILIEHUS MEXKTy TLTOIIAASIMHU 26.12
MOBEPXHOCTEN, 00bEMaMHU MTOOOHBIX T
KountpoJsbHas padora Ne 3 mo remam
32 28.12
"O0BbemsbI TeT"
33 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 09.01
34 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 11.01
35 CrnosxeHune 1 BBIYUTAaHUE BEKTOPOB 16.01




36

CnosxeHue UBbIYUTAHUC BCKTOPOB

18.01

37

YMHOKEHUE BEKTOPA HA YUCIIO

23.01

38

YMHOKEHUE BEKTOPA HA YUCIIO

25.01

39

Pasnoxxenne BexkTopa 1o Tpém
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

30.01

40

Pasnoxxenne BexTopa 1o Tpém
HEKOMILUTaHApHBIM BeKTOpaMm. [IpaBuiio
napaesenumnena

01.02

41

Pasznoxxenne BexkTopa 1o Tpém
HEKOMILUTaHApHBIM BeKTOpaMm. [IpaBuiio
napaiesenumnena

06.02

42

Pemenne 3amad, CBI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
BEKTOpaMu

08.02

43

Pemenne 3amad, cCBI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI ICUCTBUH C
BEKTOpaMH

13.02

44

KonTpoabHasi padora Ne 4 mo teme
"BekTopnbi"

15.02

45

[IpsimoyrospHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHartel BekTopa.
[Ipocreiimue 3a1a4n B KOOpAWHATAX

20.02

46

HpHMOYFOJ'ILHaSI CUCTCMaA KOOPpANHAT B
IpOCTPaHCTBC. KOOpI[I/IHaTBI BCKTOpa.
HpOCTCﬁHIHG 3ala4u B KOOpAUHATaXxX

22.02

47

HpﬂMOYFOJ'ILHaSI CUCTCMaA KOOPpANHAT B
MIpOCTPaHCTBC. KOOpI[I/IHaTBI BCKTOpaA.

27.02




IIpocrenmme 3aga4n B KOOpAMHATAX

VYron mexy Bekropamu. CKaspHOe

48 29.02
MIPOU3BEICHUE BEKTOPOB
Yron mexay Bekropamu. CKaJIIpHOE
49 MIPOU3BEICHUE BEKTOPOB 05.03
Yron mexay Bekropamu. CKaJIIpHOE
50 IPOU3BENEHHUE BEKTOPOB 07.03
Brrurcnenue yrioB Mex Ty MpSIMbIMH U
51 4 A TP 12.03
TJIOCKOCTSIMU
Berarcnenue yriioB Mex 1y MpsIMbIMH U
52 4 Ay TP 14.03
TJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOT ITPU
53 PA P A TP 19.03
pELIeHUH T€OMETPUUECKUX 3a/1a4
KoopanHaTHO-BEKTOPHBIN METOT ITPU
>4 pelIeHNH TeOMeTPUUYECKUX 33124 21.03
KoopauHaTHO-BEKTOPHBIN METOA IIPU
55 pELICHUH TeOMETPUUECKUX 3a/1a4 02.04
. KonTpoabHasi padora Ne 5 mo teme 04.04
"KoopAMHATHI B NpOCTPaHCcTBe" |
[ToBTOpEHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbIE
57 09.04
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U
[ToBTOpEHue, 06001mEeHNEe U
58 cucreMarusanus 3HaHuil. OCHOBHbIE 11.04

¢burypsl, hakThl, TEOPEMBI Kypca




IIaHUMETPUU

[ToBTOpEHue, 0600MIIeHNE U

59 cHCTeMaTH3aIys 3HaHu|. 3a1a4un 1 16.04
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600IICHNE U
60 cHCTeMaTHu3alus 3HaHui. 3agaun 1 18.04
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U
cucteMaru3anys 3Hanuii. OCHOBHBIE
61 1 23.04
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEOMETPUH
62 Hrorosasi koHTpoabHast padora Ne 6 1 25.04
IToBTOpenue, 0000IIEHIE U
63 P HHer 1 02.05
CHCTEMATH3aLMs 3HAHUI
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
64 SHAHUIL 1 07.05
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
65 3HAHUH 1 14.05
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
66 3HAHHI 1 16.05
[ToBTOpEeHUE, 0000IIEHNE U CHCTEMATH3AIUS
[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






