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1.OBLIASA  XAPAKTEPUCTHKA NPUMEPHOM PABOYEH TIPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBI

1.1. OobaacTh NpUMEHEHUs IPOrPaMMBbI

Pabowast mporpamma y4eOHOW AMCIUIUIMHBI SIBISIETCS YaCThIO MPOTPAMMBI  ITOATOTOBKH
CHenHaIucToB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC cpennero obuiero obpazoanus, OI'OC
cpenHero npodeccruoHanbHOTO 00pa3oBaHuss W Tpodmis MPoPecCHOHATBHOTO 00pa3oBaHUS 10
creuuanbHocT CIIO 34.02.01 CectpuHckoe aenno

1.2. MecTO TMCUMIUIMHBI B CTPYKTYpPe OCHOBHOW npodeccHoHAIbHOH 00pa3oBaTe/bLHOI
nporpamMmbl: 0011e00pa30BaTEIbHBIN UK.

1.3. Henn wm 3agaym JMCHUMILIMHBI — TpeOoBaHWMS K pe3yJbTaTaM OCBOCHHUS
AUCUMIIUHBI:

. obecrieyeHre C(HOPMUPOBAHHOCTH IMPEACTABICHUI O COLUAIbHBIX, KYJbTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBICHHS MAaTEeMaTUKU;

. obecrieueHne chopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHYECKOTO "
MaTEeMaTHYECKOT0 MBIIUICHUS;

. obecriedyeHre CGHOPMUPOBAHHOCTH YMEHHMHW NPUMEHATh IMOJIY4YEHHbIE 3HAHUS IpU
peLICHUH PA3INYHbIX 33/1a4;

. obecrieueHne COPMHUPOBAHHOCTH TPEACTABICHHM O MaTeMaTHKEe KaK dYacTu

06HlequOBequKOﬁ KYJbTYPbl, YHUBCPCAJIBHOM A3BIKC HAYKU, ITO3BOJISAIOIICM OIIMCBHIBATL U HU3Y4YaTb
PCAJIbHBIC ITPOLCCCHI U SABJICHUA.

B mporpamMMmy BKJIIOYEHO COZCpKaHHE, HAIPABICHHOEC Ha (OPMHUPOBAHUE Yy OOYUAONTUXCS
KOMIIETEHIINHI, He0OXoauMbIX 1 KauecTBeHHOro ocBoenuss OIIOIT CIIO Ha 6a3e 0CHOBHOI'O 0OIIIETO
00pa3oBaHUs C MOJYYCHHEM CPEIHEro o0IIero 00pa3oBaHUs MPOTPAMMEI MOATOTOBKHU CIICIIHATHCTOB
cpennero 3BeHa (ITTICC3).

OcBoeHne coaepkaHusi y4eOHOM AMCHUIUIMHBI «MartemaTruka» o0ecreynuBaeT IOCTHKEHHE
00y4arIUMUCS CIEIYIOIINX Pe3y1bmamoeg:

* IUYHOCHIHBIX:

— c(hopMHpPOBAaHHOCTh TPEJCTABICHUNA O MaTeMaTHKE KaK yHHBEPCATbHOM SI3BIKE HAyKH,
CpeJICTBE MOJICTUPOBAHUS SIBJICHUI U TPOIIECCOB, UACSIX U METOJaX MaTEMaTHKHU;

— TIOHMMaHUWE 3HAYMMOCTH  MaTE€MaTUKH JUIsi  HAay4YHO-TEXHHUYECKOTO  Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MaTEMATHKE KaK K YaCTH 00IIe4eI0BeYeCKOn

KyJBTYPbI 4Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHKHU, IBOTIOIMEH MAaTEMaTHYECKUX
HaeH;

— pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAXKCHHUSI, aIrOPUTMUYIECKOM
KyJbTYPbl, KPHTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOIUMOM JIJIst

Oyymieit mpodecCHoHaANBHON AeITeTFHOCTH, JIJIS TIPOIOJKEHUS 00pa3oBaHUS U

caMmo00pa3oBaHus;

— OBJIAJICHHUE MaTeMAaTHUYECKUMHU 3HAHUSMHU U YMEHUSIMH, HEOOXOJAMMBIMH B TIOBCEAHEBHOM
KHU3HU, JIJIs1 OCBOECHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U

JTUCITUTUIAH TIPO(ECCUOHATBFHOTO UKJIIA, JIJIS TIOTYYeHUs] 00pa30BaHUs B 00JIACTsIX,

He TpeOyroumuX yriyOJeHHONH MaTeMaTUYeCKOM MOATOTOBKH;

— FOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHHUIO,

Ha TPOTSHKCHUH BCEH JKM3HM; CO3HATEIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO yCIEITHOM MPOo(hecCHOHAIBHOM 1 00IECTBEHHON JACSITEIILHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOM M OTBETCTBEHHON

NeATeTbHOCTH;



— TOTOBHOCTh K KOJUJIEKTUBHOM paloTe, COTPYAHMYECTBY CO CBEPCTHUKAMU B
00pa3oBaTesIbHON, OOLIECTBEHHO MOJIE3HOM, YUeOHO-HCCIEeI0BATENbCKOM, TPOSKTHOM M APYTHX BUIAX
JIeSITEIbHOCTH;

— OTHOIIEHHE K NMPO(eCcCHOHAIBHONW NEATENbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B PELICHUHU
JIMYHBIX, 00IIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIEHAIIMOHATILHBIX TPOOIIEM;

* MemanpeomenHbix:

— YMEHHME CaMOCTOSTEIBHO ONPEAEIIATD LENIN ACSITEIbHOCTH U COCTABIIATH IIAHBI

JESITEIbHOCTH,  CaMOCTOSITENIbHO ~ OCYLIECTBIISATh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JESATEIIBHOCTD; HCIIOJIB30BATh BCE BO3MOJKHBIE PECYPCHI JUIsl JOCTHUKEHMS IIOCTABJICHHBIX LEJEH U
peayin3aluy IIaHOB AESITeIbHOCTH; BHIOMPATh YCIIEIIHbIE

CTPaTEruy B pa3jINYHbIX CUTYyaLlUsX;

— yMEHHE NPOTyKTUBHO 00IATHCS ¥ B3aUMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM

NeSITeIbHOCTH, YUYUTHIBATh TO3ULUHU JPYTMX YYaCTHHUKOB JAEATENbHOCTH, 3(PPEKTUBHO
paspemniaTh KOHMDIUKTHL;

— BJAJCHME HaBBIKAMHU I[103HABATENbHOH, Y4YeOHO-HUCCIIEOBATENILCKOM U  MPOEKTHOU
NeSITEJIbHOCTH, HAaBbIKAMU pa3pelieHus MpodsieM; COCOOHOCTh M FOTOBHOCTh K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHMS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B IIO3HAHMSI,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-I03HABATEIbHON
NEeSTeIbHOCTH, BKIIIOYAas YMEHHE OpHEHTHPOBATHCA B Ppa3IMYHBIX HMCTOYHUKAX HH(MOPMAIUH,
KPUTHYECKH OLIEHWBAaTh M HUHTEPIPETUPOBATh HHPOPMALMIO, IOJIYYaeMYyI0 M3 pa3IHYHbIX
HCTOYHUKOB;

— BJIQJICHHE A3BIKOBBIMH CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO U3JIarathb

CBOIO TOYKY 3PEHHUs, UCIIOJIb30BATh a/ICKBAaTHBIE SI3bIKOBBIE CPENICTBA;

— BJaJICHUE HAaBBIKAMM [TO3HABATEIbHON pedIEKCUU KaK OCO3HAHHUS COBEpLIAeMbIX IEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJbTAaTOB M OCHOBAaHWI, T'PaHUI] CBOETO 3HAHUS U HE3HAHMI,
HOBBIX IT03HABATEJIbHBIX 3a7a4 U CPEACTB JIISTUX

JOCTHXKECHMUS;

— LEJIEyCTPEMIICHHOCTD B TIOUCKAX W MPUHITHU PEUICHUH, COOOPa3UTENbHOCTD U

UHTYULMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHHI; CIOCOOHOCTH BOC-

NPUHUMATH KPAaCOTy ¥ TapMOHUIO MUDA;

* npeomemuoix:

— c(pOpMHPOBAHHOCTh IPEJICTABICHUA O MaTEMATUKE KaK 4YaCTH MHUPOBON KyJIbTYpbl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBWIM3ALMM, CIOCO0aX ONUCAHMS SIBIEHUH peaJlbHOrO MHUpa Ha
MaTEMaTHYECKOM SI3bIKE;

— c(hOPMHUPOBAHHOCTh MPEJICTABICHUH O MaTeMaTHYeCKMX IOHATHAX KakK BaXXHEWIIMX
MaTEMaTUYECKUX MOJENAX, MO3BOJSIOLUIMX OINUCHIBaTh M H3ydaTh pPa3HbIE IPOLIECCHl U SBIICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCMOMAaTH4ECKOTO IMMOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

— BIJIQJICHHME METOJAaMU JO0Ka3aTeIbCTB W AJITOPUTMOB pEIICHUs, YMEHHME WX INPUMEHSTH,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3aa4;

— BIAJEHUE CTaHJAPTHBIMM NPUEMAMM pEIICHHUS PpAlUOHAIBHBIX W HPPALUOHAIBHBIX,
[IOKA3aTeNNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YPAaBHEHUH M HEPABEHCTB, WX CHCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM, B TOM YHMCIE JUIsl MOMCKA IYTH PEUICHMs U
WUTIOCTPALIVM PEIICHUS] YPAaBHEHN U HEPABEHCTB;

— c(OpMHUPOBAHHOCTD NPEJICTABICHUN 00 OCHOBHBIX MOHATHAX MaTEMaTHYECKOTO

aHalM3a W UX CBOMCTBaxX, BJIAJICHHME YMEHHEM XapaKTepu3oBaThb IOBeAeHUE (YHKIHUH,
MCIIOJIb30BaHUE TIOTYUYEHHBIX 3HAHUH JIJIs1 ONMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

— BIJIAJICHUE OCHOBHBIMM IOHATHUAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOICTBax; C(OPMHPOBAHHOCTh YMEHHS pPAaclO3HAaBATh TI'€OMETPUUYECKUE
burypel Ha uyepTexax, MOJENAX U B pEWIbHOM MHUpE; IPUMEHEHHE MW3YUYEHHBIX CBOMCTB
reoMeTpuyeckux Guryp u Gopmysa JUisl pelieHHus TeOMETPUUYECKUX 3a/ad U 3aad ¢ MPaKTUYECKUM
COJZIEpP’)KAHUEM;



— c(hOpPMHUPOBAHHOCTH MPEJICTABICHUI O MPOIECCaX U SBJICHUSAX, UMEIONINX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE, OCHOBHBIX ITOHATHUAX JIEMEHTAPHOU
TEOPUH BEPOSITHOCTEW; YMEHHH HAXOMUTh U OLEHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B
MIPOCTEUILINX TPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEJINYNH;

— BJAQJCHUE HABBIKAMHM HCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM IPU PEIICHUU
3a1ad4.

1.4. PexomMenyemMoe KOJIMYECTBO YaCOB HA OCBOEHHUE MPOrPaMMbI AUCHUIIIUHBI:
MaKCUMaJIbHON yueOHOW Harpy3ku oOyuatorierocs 236 yac, B TOM 4YHCII€:
00s3aTenbHON ayAUTOpHOH yueOHOI Harpy3ku oOyuatonierocs 156 vaca;

CaMOCTOATENIbHON paboThl o0yuatorierocst 70 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIMHBI «MaTemaTnkay»
2.1. O0beM yueOHOM NUCHUIUIMHBI M BBl Y4eOHOH paboThl (ouHas hopma)

Bua yueOHoi# padoThl O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl Y4eOHOM JMCIHIIIHHbI 226
O0beM padoThI 00YYAKOIIMXCS BO B3aMMO/AEHCTBHY € NpenoaBaTeieM 156

B TOM YHCIJIC:

TEOPETUIECKOE 00yUCHHE 56
IIPAKTUYECKUE 3aHITHS 100
CamocrosrenbHas pabora 70
IIpomeskyTouHnas arrectauus B GopmesksameHa 2 cemecTp




2.2. TeMaTHYeCKHUIl IUVIAH U CoJAepKaAHNEe YUeOHOUH TN CIUIINHBI

Mamemamuka

HaumeHoBaHue pa3/iesioB U TeM

Conep:kanue y4yeOHOro MarepuaJa, JadopaTopHble padoTbl W NPAKTHYECKHE
3aHATHS, CAMOCTOSITeIbHAasI padoTa 00y4alomuxcs

O0BeM yacoB

YpoBensb
OCBOEHMSI

1

2

4

Pasznen 1.BBenenue

[\®]

BBenenue

MaremaTtuka B HayKe W NPAKTHYECKOM JnesTenbHOCTH. Llenn wm 3amaum u3ydeHus
MatemaTuku B yupexaeHusx CIIO. [ToBropenue 6azucHOro marepuaia Kypca OCHOBHOM
IIKOJIBI.

1,2

Pa3znen 2.Pa3Burue noHATHA

0 Yucjie

Tema 2.1.
[eJsble 1 paMoOHAJIbHbIE YHCJIA

Conep:kaHue y4e0HOI0 MaTepHuaJia:

I_IGJ'IBIC 1 pallMOHAJIBHBIC YHCJIA. Brinonnenue apI/I(bMCTI/IquKI/IX JIeHCTBUIA.

IIpakTuyeckune 3anaTHsA: I[lpuMeHeHue  3aKOHOB apUPMETHUECKUX AEHCTBUHA K
YIPOILEHUIO BbIUNCICHUN. BhIunciaeHre MpoLeHTOB. YTIPOIIEHNE YACIOBBIX BBIPAXKEHUI
C mepeMeHHOM (11eJIbIX U APOOHBIX) B X0/1€ TOKJIECTBEHHBIX MPeoOpa3oBaHUil.

CamocrosiTesibHas padoTa: BeinosiHeHHe JOMAIIHETo 3aaHus 1o teme 2.1.

Tema 2.2.
JeiicTBUTEIbHBIE YMCJIA

Conep:kaHue y4eOHOT0 MaTepHaJia:

MHoxecTBa  4YHMCeNl: HaTypaJlbHbIX, LENbIX, palUOHAIbHBIX, HPPALHUOHAIBHBIX,
NEeHCTBUTENBHBIX. ApUQMeTHUECKUE NEHCTBUS HaJl pallMOHAIbHBIMU YHCIIAaMH, 3aKOHBI
apupmernueckux JeiictBuid. Ilponentsl. I[lepeMeHHbBIE W TOCTOSIHHbIE BEJIWYMHBI.
UucnoBble BBIpAKEHUS C TepeMeHHOM (uenble U JApoOHBIE). YpaBHEHHs, KOpPHU
ypaBHeHHs. MHOTOYJICH; CJIO0XKEHUE, BBIYWTAHHE, YMHOXXEHHE MHOTOWIEHOB; CIOCOOBI
pa3oKEHUs MHOTOWIEHOB HA MHOMUTENH, (OPMYJIbl COKPAILIEHHOIO YMHOXEHUS.
KBangpatHble ypaBHEHHS, WX BHIAbI, (POPMYJbI AUCKPUMHMHAHTA M KOPHEW KBaJApaTHOTO
ypaBHeHuda. KBaapaTHele HepaBeHcTBa. OmpeneneHue W CBOMCTBA JIMHEHMHOW W
KBaJPAaTUYHON (DYHKITHIH.

1,2

IIpakTnyeckue 3aHaATUA: PemieHue JIHMHEHHBIX YpaBHEHUM, CHUCTEM YpaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe QOpPMYNT COKPALICHHOTO YMHOXEHHS K Pa3lIOKCHHIO
MHOI'OYJIEHOB HAa MHOXUTENH. PerieHre KBaJpaTHbIX ypaBHEHMU. PerieHue kBaapaTHBIX
HepaBeHCTB.  [loctpoenue rpadukoB  JHMHEWHOW W KBAaApAaTUUYHOM  QyHKIMIL.




IIpeoOpa3oBanue anrebpanyeckux BblpaXkeHUH.  PemeHue mNpHKIAIHBIX 3a1ad  C
IIPOU3BOJICTBEHHBIM COJIEPKAHUEM.

CamocrosiTesibHas padoTa:BeinolHeHNE TOMANIHEro 33a/1aHus 1o Teme 2.2.
BrimonHenne wucciaenoBaTtenbCcKuX MPOEKTOB 1o Temam: «HempepbeiBHBIE IpoOn»,
«IIpruMeHeHune CIOXKHBIX MTPOLIEHTOB B 3KOHOMHUYECKUX pacyeTaxy.

Tema 2.3.
KoMmiekcHbIe YyHncJia.

Coaep:xaHue y4eOHOIro MaTepHaJia:

IlonsTHE O MHHMBIX ¥ KOMIUIEKCHBIX YHCJaX. FGOMeTpI/I‘-IGCKaSI HHTCpIIpETAllNA

KOMIUIEKCHBIX YKcesl. Moiyiib KOMILIEKCHOTO uncia. CII0KEHHUE, BEIUUTAHNE, YMHOKEHHE 1,2
U JIeTICHUE KOMITIEKCHBIX YHCEN, 3aJJaHHBIX B allreOpandeckoit hopme.
IpaKTHYeCKHe3aHATHS: 3
BrmosnHeHne aeiicTBUHA HaJT KOMINUIEKCHBIMH YHCIAMH.
CamocrositeibHas padora:
BbINoJIHEHHE JOMAIIHETO 3a1aHusl 110 TeMe 2.3.
Tema 2.4. Coaeprxanue y4eOHOro MaTepuasa:
Ipubdan:keHHble  BLIMHCIEHUS. | T[ongTye aGCOMIOTHOR M OTHOCHTENBHON MOrpEIIHOCTH. AGCOMIOTHAS MTOIPELIHOCTD H 1,2
HOFpQIHleCTI/I NPHOIMKEHHBIX | rhapya  aGCOMOTHON OrpEelIHOCTH TPHOMMKEHHBIX 3HAaYeHWil uncel. BepHble H
SHAYCHUH HHCET. sHavamme mudpel uucna. OTHOCHTENbHAS MOTPENIHOCTh MPUOIMKEHHOTO 3HAYECHUS
urcna. OKpyTNIEHHE W HOTPEIIHOCTh OKPyTJIeHus. JleiCTBHS Hal NpHONMKEHHBIMA
3HAYEHHSAMH YMCEN ¢ yYETOM TPaHUI] MOTPEIMHOCTEN. Bhluncienus ¢ Hamepen 3a1anHoM
TOYHOCTBIO. IIpHOIMKEHHBIE BEIYMCIICHHS M PEIICHHS TPUKIATHBIX 3a/1a4.
KonTposbsHas pa6ora Nel 1o Teme «Pa3BUTHE MOHATHS O YKCIIED. 3
IpakTuyeckue3ansiTusi: [[puoIKEHHbIE BHIYUCIIEHNS U PENIEHNUS TPUKIIAIHBIX 3a/1a4. 3

CamocrosiTesbHasipadoTa: BeinoiHeHne JoMalHero 3aj1anus no teme 2.4.

Pasznen 3. @yukuuu u rpapuku

\ Coaepxanue yueOHOro MaTepuaJa:




Tema 3.1.
DYyHKUMH U TPauKu

O0630p 00X TOHATHUH.

IpakTnyeckue 3ansaTus: Cxema wuccrnemoBanuss QyHKuuu:001IacTh OmMpeneNeHUs W
MHOXECTBO 3HAYeHM; Tpapuk (QyHKIUH, TOCTpoeHHEe rpaduKoB (QYHKUUH, 3aJaHHBIX
Pa3IMYHBIMH CTIOCO0AMHU.

ITpeoOpa3oBanus rpaduKoB.

IpakTnyeckue 3ausiTus:llapayuiebHBI TEPEHOC, CHUMMETPHUS OTHOCHUTEIBFHO OCel
KOOPJMHAT U CUMMETpUsi OTHOCUTEIBHO Hayajla KOOPAUHAT, CUMMETPHUS OTHOCUTEIHHO
IPSMOH y = X, PaCTsHKCHHE M CKATHE BIOJIb OCEH KOOPIUHAT.

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOJUUHOCTb.

[TpomexxyTku BO3pacTaHusi W yObIBaHHs, HanOOJbIIee W HAMMEHBIIEEe 3HAUYCHUS, TOUKU
skcTpemyMa. I'paduueckas unrepnperauus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEN
B PEabHBIX MPOIIeccax U SBICHUSIX.

IIpakTnyeckue 3aHATHA: ApudMeTHUECKUe onepaiy Haa QyHKIUSIMU.

Cnoxnas ¢pyHkuus (komnosuuus). [IoHsTHEe 0 HENPEepPHIBHOCTH (PYHKIMU

IIpakTnyeckue 3anaTusi: [IpuMepsl 3aBUCUMOCTEN MeX1y NMEPEMEHHBIMH B PEalbHBIX
mpoueccax M3 CMeXHbIX aucuuiuinH. Onpenenenue ¢yHkuui. Iloctpoenue u yTeHue
rpaduKoB pyHKITHI.

KonTponbhast paborta Ne2.

1,2
1,2

2,3
1,2

CamocrosiTesibHas padoTa:BreinoiHeHNe TOMaIIHEro 3a/ianusd 1o teme 3.1.
Pacuerno-rpaduueckue paboThlI.
NuanBuayanbHBIN IPOEKT C UCIIOJIb30BAaHUEM WH()OPMAIIMOHHBIX TEXHOJIOTHH.

Pasznen 4. OCHOBBI TPUTOHOMETPHH

Tema 4.1.
OCHOBHBICTIOHATHUSA

Conep:kaHue y4eOHOI0 MaTepuaJia:

Vel n BpamaTeJIbHOC IBUKCHUC. Pa)II/IaHHOG HU3MCPCHUC YIJIOB U JYT.
CI/IHYC, KOCHUHYC, TAHI'CHC, KOTAHTCHC ITPOU3BOJIBHOI'O YTJIA. PaIII/IaHHaSI MCpa yria.

1,2
1,2

IIpakTHyeckHre 3aHATHA: PaguaHHBII METOJ HM3MEPEHUS YIVIOB BpalLICHUS U CBS3b C
rpaayCHON MEpOil.

CamocrosiTesibHasi padora: Brimonaenue nomarniHero 3aganus no teme 4.1.PabGora co
CIPAaBOYHOW JIMTEPATYpOH MJsi COCTaBICHHS TaOJHMIBI COOTHOUICHWH paauaHHOW U
rpagyCHOM Mepbl OCHOBHBIX YrijoB. Co3manue mnpe3eHTanuu 1o Tteme «Mcropus
CTaHOBJICHUS U PAa3BUTUSA TPUTOHOMETPHUIY.

Tema 4.2.
OcHOBHBIE

Conep:kanue y4eOHOIro MaTepuaJia:

Tpuronomerpuyeckue oneparuu. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIAECCTBA.

1,2




TPUTOHOMETPUYEeCKHUe IlpakTuyeckne 3aHaTUs:BhinonHEeHNWE yHpaXHEHUI Ha MPUMEHEHHE OCHOBHBIX 3
TOKIEeCTBA TPUTOHOMETPUUECKHUX TOXKAECTB.
CamocTosiTe/ibHasi padoTa: BeimojHeHWe JOMaIIHero 3aaHus 1o Teme 4.2,
Tema 4.3. Coaep:xaHue y4eOHOro MaTepuaJia:
IIpeoGpa3zoBanust mnpocredmux | Gopmyisl npuBeaeHus. CHHYC, KOCHHYC M TAHT€HC CYMMBI M PA3HOCTH JIBYX YIJIOB. 1
TPUTOHOMETPUYECKUX ®opMyIibl TPOU3BEACHUS TPUTOHOMETPUIECKUX (PYHKITHIA. 1,2
BBLIPaKeHU | HpakTnyeckue 3ausiTusi: PopmyJibl ABOMHOTO yria. @opMyJibl TOJOBUHHOIO yIJia. 2,3
@®opmMysibl CyMMBI W Pa3HOCTH TpuUroHOMeTpuueckux QyHkuuil. IIpeoOpasoBanue 1,2
TPUTOHOMETPUYECKUX BBIPAKEHUM.
@yHKIMM CHHYC U KocuHyc. VX cBoiicTBa U rpadukw. 1,2
@DYHKIIMY TAaHTEHC M KOTaHTreHe. VX cBoicTBa U rpaduky. 1,2
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH. 1,2
IpakTuueckue 3ansaTus:«Iloctpoenne rpad kOB TPUTOHOMETPUICCKUX (YHKITHID) 3
CamocrosiTeibHasi padora: Brimonnenue nomamHero 3aganus no teme 4.3.Pabora co
CIPaBOYHOM JHTEpaTypord 1o TeMaMm: «PopMysibl MOJOBUHHOrO aprymeHTa. ®opmyiibl
yriaoB 3o U 4o», «BblpakeHHEe TPUTOHOMETPUYECKHX (YHKIHMHA Yepe3 TaHTeHC
MIOJIOBUHHOTO apTyMEHTA.
Tema 4.4. Conep:kaHue y4eOHOI0 MaTepuaJia:
Tpuronomerpuyeckue OOpaTHble  TPUTOHOMETpHUYECKHE  (PYHKIHMU:apKCUHYC, apKKOCHHYC, apKTaHI€HC, 1,2
YPABHEHUS] 1 HEPABEHCTBA APKKOTaHT€HC. 1,2
[Ipocreiimne TPUrOHOMETPUUECKNE YPABHEHUS 1,2
TpuronomeTpuyeckue ypaBHEHUS 2,3
IIpakTuyeckne 3aHsaTHUA:PemieHre TPUTOHOMETPUYECKHMX ypaBHEHHMH. Pemenue
TPUTOHOMETPUUECKUX HEPABEHCTB. 1,2
Bunel TpuroHoMerpuueckux ypaBHEHHH. PeleHune TpUroHOMETpUYECKHX HEPABEHCTB U 3

CUCTEM.

IIpakTnyeckue 3aHsTHA: PemeHue NpPOCTEUIINX TPUTOHOMETPUYECKHX YpPaBHEHUH.
Pemenue IIPOCTEUILINX TPUTOHOMETPUUYECKUX HepaBeHCTB.Pemenue
TPUTOHOMETPUYECKUX YPABHEHUHM, CBOJALIMXCS K KBAaJApPAaTHBIM, OJHOPOJHBIX U
pelaeMpIX ¢ IIOMOUIBIO pa3IMYHBIX (POPMYITT TPUTOHOMETPHH.

Kontponbnast pabora Ne3.

CamocTosiTe/ibHAs1 pad0Ta:BHINOJHEHNE JOMAIIIHETO 3aJaHusI.
[ToaroroBka pedepartos.
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Pasznen S. KopHu, crenenu u Jiorapugmbl

Conep:kanue y4yeOHOIro MaTepuaJia:

Tema 5.1. Kopuu HaTypasibHON cTeneHM W3 4YMciaa U HUX cBoMcTBa.OmnpeneneHue KOpHS n-oi 1,2
Kopenb n-oii cremenMm M ero | cremenn. OcHOBHBIC CBOICTBA KOpHEit. IIOHATHE 06 HPPAIHOHAIBHOM YPABHEHHH. 1,2
cBoiictBa.  MppanmoHanbHble | [pparpoHalbHbIC yPaBHCHNS. 1,2
YPaBHCHMA HppanunoHaibHbIe HEPABEHCTBA. 1,2
Pemenue nppaninoHaabHbIX HEPABEHCTB U CUCTEM. 1,2
IIpakTnyeckue 3aHsTHA: BhluncieHue u cpaBHeHHE KOpHEW. BrinonHeHne pacyeToB ¢ 3
pamukanamu. [IpeoOpa3zoBaHne pamHMOHANBHBIX ¥ HUPPAIMOHAIBHBIX  BBIPAKEHUIA.
Perienue uppanmoHanbHbeIX ypaBHeHUH. Pelienre npukiaiHeIx 3a/1a4.
CamocTosiTeibHasi paboTa:BeinonHenne JoMamHero 3aaanus o reme S.1.
Pabora ¢ momomHWTENBHONW — JUTEpaTypod 1Mo TeMam: «VcTOpus OTKPBITHSI TIOHATHUS
KOpHs», «Jloka3zaTenbCcTBO CBOWCTB KOpHs». Pemienne BapuatuBHBIX 3aaad.lloaroroBka
pedepaTos.
WHuBUYyaTbHBIA IPOEKT C UCIOIb30BAHUEM HH()OPMAIIMOHHBIX TEXHOJOTH.
Tema 5.2 Coaepxanue yueOHOro MaTepuasa:
Crenenn ¢ PAUMOHAILHBIMH | Crenenp ¢ pauMoHaIbHBIM MOKasateneM. CBOWCTBA CTENEHEH C  palMOHAIBHBIM 1,2
MOKa3aTeJIsSIMU U UX CBOIiCTBa HOKA3aTelIEM. 1,2
CrenenHas QyHKuus U ee cBoicTBo.B3anMHO oOpatHble (yHKuMU. PaBHOCHIIBbHBIE
YpaBHEHHUS U HEPABEHCTBA. 3
IIpakTnyeckne 3ansTusi: HaxokaeHue 3HA4EHMM CTENEHEH C PpPalMOHAIBHBIMU
nokazatensiMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHusi BBIpaXEHUH, COAEPKALIUX
creneHy. Perienue nokaszaTelbHbIX YpaBHEHUH.
KonTponbHast padota Ne4.
[Toka3zarenbHas GyHKIMS, €e cBOIiCTBa U rpaduk. 1,2
[Toxa3zaTenbHBIC YpaBHEHUS 1 HEPABEHCTBA. 3

Pemenue MNPUKIIAAHBIX 3aaa4. HpI/IMCHeHI/IC KOpHeP’I U CTeIeHeH IIpu BBIYUCIICHUU
CpCaHuX, ACJICHNU OTPE3Ka B «30JI0OTOM CCUHCHHUN.

CamocrosiTeibHass padora:BrinmonHenue aomamiHero 3amanus mno teme 4.2.PaGora c
y4eOHOU JuTepaTypod 1o Temam: «Jloka3aTeabCTBO CBOMCTB cTemeHu», «CTeneHb ¢
UppalMOHATIFHBIM MTOKa3aTeaem». Pelienre BapuaTuBHbBIX 3a/1a4.

Tema 5.3

Conep:xaHue y4e0HOro MaTepuaJia:
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Jlorapu¢gmsi/lorapudgmuyeckue | Jlorapudmsl 1 ux cpoiictsa. [lecaTnunble U HaTypanbHble Jorapudmsl.lIpaBuna gelicTBuii 1
YPaBHEHHS M HEPABEHCTBA ¢ orapupMamu.
Jlorapudpmuueckas pyHKLUS, €€ CBOUCTBO U rpaduk 2,3
Jlorapudmuueckue ypaBHEHUsI U HEPABEHCTBA. 1,2
Jlorapupmuueckue cucTeMbl ypaBHEHUI. 1,2
IIpakTuyeckune 3anaTusa:Haxoxnenue 3HaueHud sorapudma MO MPOU3BOJILHOMY 3
ocHoBaHut. Ilepexox OT OAHOro OCHOBaHMsI K JpyroMy. BpluncieHue M CpaBHEHHE
norapudmoB. JlorapubmMupoBaHre U TOTCHIIUPOBAHUE BHIPAKEHUH.
[IpubOnmkeHHble  BBIYMCICHUS WM PEIICHUS  NPUKIAAHBIX  3a1ad.  Pemenwue
norapuMuyUecKux ypaBHeHHH. Pemenue npukiaaHpIx 3a1ad. 3
Konrposabnas padora Ne5.
CamocrositesibHasi padora:BeinonHenue noMaiinero 3aganusa no teme 5.3. Coznanue
MNpe3eHTAllMd MO0 TeMe «3HAaueHHe U HCTOpUs MOHATHS jorapudmay. BeimonHenue
HCCIIEIOBATENILCKOrO IMpoeKkTa 1o Teme: «Vctopuss BO3HUKHOBEHHS JIOrapu(MOBY.
Pemenne BapuaTUBHBIX 3a1a4 110 TeMe «llepexo K HOBOMY OCHOBaHUIO»
Paszgesn 6. KomOunaropuka.
Tema 6.1 Conep:kanue y4e0HOIro MaTepuaia
OcHoBHbIE HOHSATHS | [ToHsTHE MHOKECTBA, SJIEMEHT MHOXKECTBA, CIIOCOOBI 3a/IaHKsT MHOYKECTB, KJIACCH(pUKAIHS 1,2
KOMOMHATOPUKH MHOKECTB 10 KOJHMYECTBY 3JIEMEHTOB, IMOJMHOKECTBO, PaBHBIE MHOYECTBA, OIEpaIuu
HaJ MHOXXECTBaMH, TIPABUIIA CYMMBI, IPABUJIO YMHOXKECHHSI, N300paKeHNE MHOKECTB.
[Tonsitue daxTopuana. 1,2
IIpakTHYeckne 3aHATHS: 3
Hctopust pa3BuTHsi KOMOMHATOPHKH, €€ pOJb B DPA3IMYHBIX cdepax dYelIoBeUeCKOn
JKU3HENEeATENbHOCTH. [IpuKnanHele 3a1a4n.
CamocrosiTesibHasi padora:
Brimonnenne nomamiHero 3amanusi nmo teme 6.1. Co3gaHue mpe3eHTanuid MO TeMam:
«Hcropuss CTaHOBIEHHS KOMOMHATOpPHKW», «JKW3Hb W HaydHas JeATEIbHOCTh
N.HprotoHna». Pemienne BapraTUBHBIX 3a/1a4.
Tema 6.2 Coaeprxanue yueOHOTo MaTepuaJia
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Bunanl coenuHeHu

Bunel coenuHeHMi - COYETaHMs, pa3MELICHMs, [EPECTAHOBKH, CBSI3b MEKIY
IIpe/ICTaBICHHBIMU BUAaMU coennHeHuil. ®opmyna 6uHoma HeloToHa.
CBoiicTBa OMHOMMHANBHBIX K03 duimeHToB. Tpeyronpuuk [lackans.

IIpakTnyeckue 3ansaTus:lIpaBuna komOuHatopuku. PerieHne KOMOMHATOPHBIX 3ajad. 3
3azauu Ha MOACYET YMClla pa3MELIEHUH, IEpecTaHOBOK, CoueTaHui. Pemienue 3amay Ha
nepebop BapuantoB. bunom Herotona u tpeyronsnuk [lackans. [lpuknagusie 3agauu.
CamocrosiTeibHas padoTa
Brinonnenue nqomaiinero 3aaanus mo teme 6.2. Coznanue npe3eHTanuu no reme «Buabt
koMOuHanuii».Pabota ¢  momogHUTENBHOW JuTepaTypoll mo Teme «CodeTaHusi C
MOBTOPEHUSIMUY». PerieHrne BapuaTuBHbIX 3a/1a4.
Pa3znea 7. IlpsaMble 1 VIOCKOCTH B MIPOCTPAHCTBE.
Tema 7.1 Conep:kaHue y4eOHOIro MaTepuaJia:
IpsiMble M MIOCKOCTH B | Akcpomsr  crepeoMerpun. CIIEACTBHS M3 aKCHOM — CTEpPEOMETpPHH.  BsamMuoe 1
NPOCTPaHCTBE. PacCIIOJIOKEHUE ABYX MPSAMBIX B [IPOCTPAHCTBE.
MapanieibHOCTL NPAMBIX | | [IpakTHueckne 3ansaTusi:[1apaIenbHOCTh TPIAMBIX M IUIOCKOCTEH. IlapasimensHOCTh 1,2
IJI0CKOCTel B NPOCTPAHCTBE iockocteil. 300paskeHre MpoCTpaHCTBEHHBIX (PUTYp Ha TUIOCKOCTH.
[lepnenuKkyasspHOCTh NpsAMBIX. [lepneHaNKyIApHOCTE NPSAMBIX U INIOCKOCTEN. Pemenue 1,2
3a]1a4 Ha NEPIEHIUKYISIPHOCTD MIJIOCKOCTEN.
IIpakTuyeckne 3anaTus:llepnenaukynssp u  HakiaoHHas. llepneHAMKyIApHOCTH 1,2
IUIOCKOCTEN. YTON MEXIy MpsAMOM M IUIOCKOCTBIO. YTOJN MEXKAY IUIOCKOCTSIMH.
JIByrpaHHBIN yrou. 1,2
I'eomeTpuueckue mpeodpa3zoBanus nNpocTpaHcTsa. [lapamienbHoe NPOEKTUPOBAHHE. 3

IIpakTuyeckune 3aHaTusi:[Ipu3HAKM B3aMMHOIO PACIOJIOKEHHS NPSIMBIX. YTOJI MEXIY
npsiMbIMU. TeopeMbl O B3aMMHOM pPacHoOJIOKEHUM NpsMOM M IUIOCKOCTH. lIpu3Haku u
CBOMCTBA MapajlIeIbHbIX INIOCKOCTEN. PaccTosHUE OT TOYKH JI0 TUIOCKOCTH, OT HNPSIMOU 10
IUIOCKOCTH, PAacCTOSIHUE MEXKIY IJIOCKOCTSMHU, MEXAY CKPEIIMBAIOIIMUMUCS IPSMBIMH,
MEX]y MPOU3BOJILHBIMU (UTypaMH B MPOCTpaHCTBE.Pelienne BEIYMCIUTENBHBIX 3a/1a4 U
3aJa4 Ha J0Ka3aTeJbCTBO C MCIOJb30BAHUEM AaKCHOM CTEPEOMETPUM U MX CIEACTBUH,
ompeneneHuid W TeopeM u3 maparpada «llapamiaenpbHOCTh MPAMBIX W IIJIOCKOCTEH B
IIPOCTPAHCTBE»

CamocrosiTesibHasi padora: BeimonHenue noMaimiHero 3aganusa no teme 7.2.Co3nanue
npeseHrauun 1o Teme «Mcrtopusi pa3Butus  crepeoMmerpumy». M3roromieHue
JIEMOHCTPAIMOHHON MOJEIHN K TEOPEME O MEPECEUCHHUH ABYX INIOCKOCTEN TPETHEM.
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Conep:xanue y4e0HOro MaTepuaJa:

Tema 7.2 Omnpenenenne NepneHANKYJSIPHBIX TMPsAMBIX. Teopema o MpU3HaKe MEePIeHAUKYIIPHOCTH 1,2
IleprneHANKYISPHOCTE NPAMBIX | npyx mpsMbix (2 clydas — HAa IUIOCKOCTH M B IPOCTpaHCTBe). OIpejercHue MpsMOoii,
M IJIOCKOCTeH B MPOCTPAHCTBE | reprieH uKyIISPHOIT ILIOCKOCTH.
Teopema o0 mnpu3HAKe MNEPHEHIUKYJISIPHOCTH NPSMOM M IUIOCKOCTH. Teopema o 1,2
NEPIEHIUKYJISIPHOCTH OJHOW M3 ABYX NapajUleNbHBIX MpsAMBIX. Teopema o0 2-X HpsIMBbIX,
MEPIEeHIUKYJISIPHBIX TUIOCKOCTH.
IIpakTyeckune 3anaTHA:OnpeneleHne MEPHEHAUKYISIpa M3 TOYKM HA IUIOCKOCTb, 1,2
OCHOBaHUE NEPIEHINKYIIApa, PACCTOSHUE OT TOYKU J0 IUIOCKOCTH, HAKJIIOHHON OT TOYKHU
JI0 TUIOCKOCTH, OCHOBAHUE HAKJIOHHOM, IPOEKIIUU HAKJIOHHOM.
Teopema 0 3-X neprneHANKYIsApax. 1,2
IIpakTHyeckue 3ansaTus:l eomerpuueckue npeoOpa3oBaHus IIPOCTPAHCTBA: 1
napaJuieNbHBIA EPEeHOC, CUMMETPHUS OTHOCUTEIBHO TIOCKOCTH.
[TapannensHoe npoexkTupoBanue. Ilnomans oproroHanbHOM mnpoekiuu. M3o0paxenue 2
MPOCTPAHCTBEHHBIX (QUTYD.
IIpakTHyeckue 3ansiTusi: PelieHne BbIUNCIUTENBHBIX 3a/1a4 U 3a/1a4 Ha JI0Ka3aTeIbCTBO
C UCTOJb30BAaHUEM AaKCHOM CTEPEOMETPUHU U UX CIEACTBHM, OMpEIeTIeHU U TeOpeM U3 3
TeMbl «lleprneHauKyIsIpHOCTD MPSIMBIX U MJIOCKOCTEN B IIPOCTPAHCTBEY.
KonTponbnas padora Ne7mo teme «IIpsimble u MIIOCKOCTH B TPOCTPAHCTBEY.
3
CamocrosiTeibHast  pabora:  BolmonmHeHue — JoMaliHero  3aJaHusi 10 TeMe
7.3.MI3rOoTOBIIEHNE JEMOHCTPALIMOHHOW MOJENN K TEOpEME O TpeX MepHeHAMKYJspax.
BrinmonmHeHmne nccnaenoBaTenbekoro nmpoekta mno reme: «llapamiensHoe MpOeKTUPOBAHUEY.
Paspnesn 8. KoopauHaThl M BEKTOPBI.
Tema 8.1 Coaepixanue yueOHOIro MaTepuaJia
/lexapToBa cHCTeMa KOOPAMHAT | [[psyoyrompHas (eKapToBa) CHCTEMa KOOPIMHAT B IIPOCTpaHcTBe. DOpMYyIa PACCTOSHHS 1,2
B IIPOCTPAHCTBE MEXIY JBYMs TOUKaMHU.
YpaBHeHus chepsl, MIIOCKOCTH U MPSMOH. 1,2
IIpakTHYeckue 3aHATHA: 3

JlexapToBa cuctema KOOpAMHAT B IpocTpaHcTBe. CoCTaBlieHNE YpaBHEHUN OKpPYKHOCTH,
cepsl, INIOCKOCTH. BbIuncienue paccTosiHUA MEXy TOUKAMHU.
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CamocrosiTesibHasi padoTa

Bremonaenne gomarnraero 3aganud 1mo teme 7.1.

Cosznanue npesenTtanuu o Teme «Ku3nb u TBopuectBo P.Jlekapray. PaGora ¢ yuebHo# u
CIPAaBOYHOM JIUTEpaTypon nmo Tteme: «CrocoOGpl 3amaHus mnpsiMoi».Pemienue
BapUATHBHBIX 33/1a4.

Tema 8.2
BekTops!

Conep:xanue y4e0HOro MaTepuaJia

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha YUCIIO.

Pa3no)xeHne BeKTOpa 10 HaNpaBICHUSAM. YTOJI MEXKIY ABYMsI BEKTOpaMH.

IpakTnueckue 3ansaTus:IIpoeknusa Bektopa Ha ock. Koopaunatel BekTopa. CkansipHoe
IIpOU3BE/IEHNE BEKTOpOoB. lcmonp3oBaHME KOOpAMHAT M BEKTOPOB IIPU PELICHUU
MaTeMaTUYECKUX U NMPUKIIAJHBIX 33/1a4.

Bexkropsl. [lelicTBus ¢ BeKTOopaMu. JleCTBUSA ¢ BEKTOPAMH, 3aIaHHBIMUA KOOPIAUHATAMM. .
Kontponbnas padota Ne 8 o teme «KoopIMHATEI M BEKTOPHD».

1,2
2,3
1,2

CamocrosiTeibHas padoTa

Brimonuenue pomairHero 3agaHus mo pasneny 8.2. PaGora ¢ yueOHON JuTepaTypoil 1mo
temaM: «Cymma HECKOJBbKHX BeKTOpoB. I[lpaBwio mnapamnenenunena», «lIpoexmus
BEKTOpPa Ha OCHb». BBINOJHEHHE HCCIIEN0BATENbCKOIO INMpOeKTa Mo TeMe: «BekropHoe
3aJlaHu€e MPSMBIX U TJIOCKOCTEN B IPOCTPAHCTBEY.

Paznen 9. MHOTOrpaHHMKH M KpPYIJible TeJia.

Tema 9.1

\ Conep:kanue y4e0HOro Mmarepuasa
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MHororpaHHUKHU

Bepmmnebl, pebpa, rpann MHOrorpanHuka. Pa3BepTka. MHororpanusie yriibl. Beimykibie
MHOTOrpaHHUKU. Teopema Ditnepa.

[Ipusma. [Ipsmas u HaknoHHas npusma. [IpaBunbHas npusma.

IpakTuueckune 3anarus: [lapamnenenunen. Kyo6.[lupamuna. I[lpaBunbHas nupamuma.
VYceuennas nupamuga. Terpasap. CuMMeTpuu B KyOe, B mapajuieNenunesne, B IpusMe u
nupamuie. CeueHus Ky0a, IpU3Mbl U TUPAMHUIBI.

IpakTuyeckne 3anaTus: [IpeacraBienue o nNpaBUIbHBIX MHOTOIPAHHUKaX (TeTpa’iape,
KyOe, OKTasape, J0JeKadIpe U HKOCadIpe).

IIpakTnyeckue 3aHATHA:O0beM U ero usMepenue. VuterpanbHas ¢opmyina oObema.
®opmyiel 00beMa KyOa, IpSIMOYTOJIBHOTO Hapajlieenuiea, IpUu3Mbl, TUPaAMUIbL.
[TonoGue ten. OTHOIIEHUS MJIOIAIEH TOBEPXHOCTEH M 0OBEMOB MOJOOHBIX TEIL.
IIpakTHYecKkHe 3aHATHSA:

Pasnuynble BuABI MHOTOrpaHHUKOB. UWx  m3o0paxkeHusi. CeueHus, pa3BepTKU
MHOTOrpaHHukoB. Iliomane moBepxHOCTH. Buabsl cuMmeTpuidi B MPOCTPAHCTBE.
CumMmeTpusi MHOTOTPaHHUKOB. Bbruncnenue miomaneit u oobemoB. Perienue 3amau Ha
MOCTPOECHUE CEUEHUI MHOTOTPAaHHHUKOB.

Pemienue 3amau Ha BBIYUCIIEHHE IUIOIIAAEH MOBEPXHOCTH U 0OBEMOB MHOTOI'PAaHHHMKOB.
Hcnonp3oBaHne CBOWCTB MHOTOTPAaHHMKOB IPH  PEIIEHWH MaTeMaTU4YeCKuX U
MPUKJIAIHBIX 3a]1a4.

CamocrosiTesbHasipadoTaBeinonHeHe TOMaIIHEro 3a1aHus 1o teme 9.1.

Pabora ¢ yueOHOI nuTeparypoil mo Temam: «MHororpanHsle yriel. Teopema Ditnepay;
«3Be314yaTbie MHOTOrpaHHUKHU. KpucTamibl — NpupoHble MHOTOTpaHHUKNY; « CUMMETpus
B mpupone, TexHuke». CosznaHue mnpeseHTauuu 1o Teme: «KU3Hb M TBOPYECTBO
JL.Oinepa». M3roroBneHue MoJeaM MHOTOTPAaHHUKA. BBIIONTHEHNE HCCIeI0BaTEIBLCKOTO
npoekra 1o teme: «lIpaBuiibHBIE M MONTyIpaBUWIBHBIE MHOIOIpaHHUKW». M3rorosneHue
MOJEJIM TETpa’pa ¢ 3aJaHHBIMU ITapaMeTPAMH.

Tema 9.2

Coaep:xaHue y4eOHOro MaTepuaJa
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Kpyrasie Teaa

Hunuaap u KoHyc. YcedeHHbIH KoHyc. OcHOBaHHE, BbICOTa, OOKOBas MOBEPXHOCTb,
oOpa3syromasi, pa3BepTKa.

IIpakTuyeckne 3ansiTHsA: OCEBbIE CEUCHUS U CEUEHUS, NTapaJIeIbHbIE OCHOBAHHUIO.

[ap u chepa, ux ceuenus. KacarenbHas miockocTs K chepe.

IIpakTnyeckue 3anaTusA: PopmyIibl 00beMa UIMHAPA, KOHYCA, 11apa.

dopMyITBI TJIOMIAM TOBEPXHOCTEH IIMIIMH/IPA, KOHYCa, CPEPHI.

IIpakTnyeckue 3aHaTHA:Pasnuunble Buabl Kpyriabix Ten. Mx m3zoOpaxkenus. Ceuenus,
pa3BepTKu KpymibiX Teil. CummeTpus KpymiibIX Tel. Beluncienue muiomanedt u
00beMoB.Vcrionb30BaHle CBOMCTB Tel  BpALeHUs IPH PEIIEHUH MaTeMaTHYeCKUX WU
MIPUKJIATHBIX 3a7ay.

Kontposabnas padora Ne9 no teme «MHOrOrpaHHUKHU M KPYTJIbIE TEJIAY.

1,2

2,3
1,2
2,3
1,2

CamocrosiTesibHas padoTa

Brimonnenue npomamiHero 3amaHus 1o teMe 9.2. BrINoJIHEHHME HCCIIenoBaTeIbCKOTO
mpoekTa 1o Teme: «KoHnueckne cedeHus: U X NpUMEHEHUE B TeXHUKe». M3roroBieHue
MoJeNIe UMIUHAPA U KOHyCa C 33JJaHHbIMU NTapameTpamu.Perienre BapuaTUBHBIX 3a/1a4.

Pa3znen 10. Hauayga maremar

HYE€CKOIo aHaim3a.

Conep:kanue y4e0HOro MaTepuaJa

Tema 10.1
ITocaenoBaTeILHOCTH

CriocoObl 3aaHus W CBOMCTBA YMCIOBBIX MocienoBarensbHocTeil. [loHaTne o mpenene
nocinenoBarenbHocTH.  CylllecTBOBaHME — Mpeleida  MOHOTOHHOM — OrpaHMYE€HHOM
nocienoBarenbHOCTH. CyMMHpOBaHUE TOCieaoBaTebHOCTeNH. beckoneuHo yOwIBaromas
r€OMETPUYECKAas MPOrPECCUs U €€ CyMMa.

IIpakTuyeckune 3ansTusi:YncioBas TOCIEIOBATEIBLHOCTh, CIOCOOBI €€ 3aJaHus,
BBIYMCIICHHS 4YIEHOB MocieaoBaTenbHOCTU. [Ipenen mocnenoBaTtenbHOCTU. beckoHEUuHO
yOBIBarOIasi TEOMETPUUYECKASI POTPECCHUS.

1,2

CamocrosiTesibHast padoTa
Brimmonraenue nomarngero 3amadgust no teme 10.1.

Conep:xanue yueOHOro MaTepuasa
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Tema 10.2 [Tpupamenne  ¢ynkuuu. Ilonatus o  mpousBoaHoil.IlpousBognas.  IlpaBuia 1
IIpousBoanas muddepennmpoBanus.@opmyner  guddepenuupoBanus.  [IpomsBomHbie  CTETIEHHOU
byHKIUY. 2,3
IIpakTuyeckue 3anaTHA:[[pOoN3BOIHBIE HEKOTOPHIX AIEMEHTAPHBIX (PYHKIINMI. 1,2
[TpousBonHas cnoxHoi GpyHKuKU. [Ipon3BOAHBIE TPUTOHOMETPUYECKUX (BYHKIUH. 2,3
IpakTuyeckne 3ansiTus: [ [ponsBoaHas moka3zaTeabHON U TOTapUDMHUIECKON PYHKITHH. 1,2
['eomeTpuueckuii cMpicia npousBoaHoi. KacatenbHast k rpaduky QyHKIUH. 1,2
Bropas npousBonHas, ee reomeTprudeckuil U puzndeckuit cmbicia. [IpousBonnas B pusuke
Y TEXHHUKE. 1,2
[Tpusnak Bo3pactanus u yOsiBanust pyHkiuu.Kpurnyeckue Touku GpyHKINN, MAaKCUMYMBI
Y MUHUMYMBI. 2,3
IIpakTuyeckune 3anaTus:lIpuMeHeHne NPOU3BOAHON K MOCTPOCHUIO TIpaduKOB
byHKIMH.
HccnenoBanue GyHKIMH C IPUMEHEHUEM IPOU3BOAHON. BeimykiocTs rpaduka GpyHkuuu, 1,2
TOYKHU nieperuda. 2,3
Haubonbiiee u HauMeHblee 3HaueHne QyHKIUH.
IIpakTnyeckune 3ansitusi: [Ipous3BojgHAsA: MEXAHWYECKHMH M T'€OMETPUUECKHH CMBICI
MPOM3BOJHON. YpaBHEHHE KacaTelbHOW B oOmem Buae. I[lpaBunma u  popmyssl
TuddepeHIpoBanHus, TablIna MPOU3BOIHBIX AIeMEHTapHbIX (yHKIMA. MccnenoBanue
GyHKIMUM C TMOMOIIBI0 Mpou3BoAHON. Haxoknenue HauOoNblIEro, HAMMEHbBIIETO 3
3HAYEHHUS ¥ SKCTPEMAJIbHBIX 3HAUeHUH (PyHKIIUH.
Kontponbnast pabora Ne 10 mo teme «Hauana MmareMaTu4eckoro aHajamn3ay.
CamocrosiTesibHast padora
Brmmonaenune gomamrHero 3amanus mo teme 10.2 .PaGora ¢ y4eOHOW nuTepaTypoil IO
teme: «IIpubarkeHHOE BBIUMCIEHUE MPOU3BOIHOW». BhIMoNHEeHNe UCCIe10BaTEIbCKOTO
mpoekta 1o Teme: «llonstne muddepennmara w ero NpWIOKEHUs». Pemenue
BapHaTHBHBIX 3a/1a4.
Paznen 11. UHTerpaJ u ero npuMeHeHue.
Tema 11.1 Conep:xanue yueOHOro MaTepuaJia:
IepBoodpasnas [TonsTHs nepBooOpa3HOl, €€ OCHOBHOE CBOMCTBO, NMPaBHJIa HAXOXKICHUS IEPBOOOPa3HOM. 1,2
O3HAKOMJICHHE C TEOMETPHYECKUM CMBICIIOM TTEPBOOOPa3HOM.
IIpakTHyeckue 3aHATHA: BrinogHeHHEe ynpaXHEHUH Ha HAXOXKACHUE IIEPBOOOPA3HBIX. 3

CamocrosiTesibHasi padora: Beimonmnenue pomamHero 3afgaHuss mo Tteme  11.1.
[ToarotoBka pedeparos.
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Conep:xanue y4e0HOro MaTepuaJa:

Tema 11.2 [Tonstne 06 ompenenéHHOM wuHTerpaie. lIpuMeHeHue OINpeneNeHHOro HHTerpana s 1
HuTerpan HaXO’K/ICHHUS IJIOIIAIM KpUBOJIuHEHHOH Tpanennn. ®opmyna Herotona—IJleitOnua.
IIpakTyeckue 3aHATHA: BpluucieHne onpeaeneHHbIX HHTETPAJIOB. 2,3
4 mpaBwWIa HAXOXKJICHUS TUIOMIANA (DUTYPBI, OTPAaHUYCHHON JTUHUSMH. 1,2
IIpakTnyeckue 3aHATHA: Boruncienue miomany GUrypsl ¢ IOMOIIbI0 HHTETpaa. 2,3
[Tpumepsl npuMeHeHHs UHTErpaja B PU3UKE U TEOMETPUH. 2
IIpakTHyeckue 3aHATHA BplnonHEeHUE yIpPaKHEHUN HA BBIYUCIICHUE ONPEICIEHHOTO 2,3
unTerpana. [lpumMenenne uHTerpana K BbIUUCICHUIO (PU3NYECKUX BETMYMH U TUIOIIA IEH.
Konrponsnas padora Nel 1. 3
CamocrosiTeibHas padora:BrinosHeHue nomMaliHero 3ajanus no teme 11.2.
Co3nanue Tmpe3eHTalMu 10  TeMe «Du3nyecknuii MU TEOMETPUYECKHM CMBICIH
uHTerpana».Pabora ¢ yuebHo#l smTepaTypoit mo Temam «IlepBooOpasnas oOpaTHBIX
TpUrOHOMETpHUecKux  QyHKIui»; «IIpubnmxeHHOe BBIUMCICHHE ONPEAEeIEHHOTO
UHTETpanay.
CocTaBlieHHE CUTYallMOHHBIX TPOU3BOJICTBEHHBIX (MMpodeccroHaIbHBIX) 3a1au.
Pa3zpnen 12. DiieMeHThI TEOPUM BEPOSITHOCTEH U MATEMATHYECKOI
CTAaTUCTUKMH.
Temal2.1 Coaep:xxanue yueOHOro MaTepuaJia:
JJ1eMEHTBI TEOPHH | CoOpiTHE, BEPOSATHOCTh COOBITHS, CIIOKEHHE M YMHOXKEHHE BeposiTHocTeid. IloHsTHE O 1,2
BepOSITHOCTEH HE3aBUCHUMOCTH COOBITHIA.
JuckpeTHas ciayyaiiHas BeIMYMHA, 3aKOH €€ pacIipe/ieIeHHs.
UucioBble XapaKTEPUCTUKU JHUCKPETHOW CiaydalHOM BenuuuHblIloHsATHE O 3akoHe 1,2
OOJIBIINX YUCE.
IIpakTuyeckne 3aHsaTHA: VcTopus pasBUTHS TEOPUM BEPOATHOCTEH M €€ POIb B 3

pa3nuyHbIX cdepax deroBedecKoM KHU3HenesTeabHOCTH. Kilaccuueckoe ompezaeneHue
BEPOSITHOCTH, CBOMCTBAa BEPOSITHOCTEH, TEOpEMa O CyMME BEpPOSTHOCTEH. BrrumcieHue
BEpOATHOCTEN. Penienre NpukiaaHbIX 3a1a4.

CamocTosiTesibHas padoTa:BrinoiHeHNe TOMANTHETo 3a1aHus 1o Teme 12.1

PabGota ¢  yueOGHOIl u chopaBouHoi wuH(popMmanueid no Teme: «CraTUCTHYECKOE
orpesiesieHue BEPOSTHOCTH. Co3znanue IIpe3eHTALUN 1o TeMe:
«S1.bepuynnuy.BeinonHeHnEe KCCIEA0BATENBCKOr0 MPOEKTa Mo TeMe:«CXeMbl MOBTOPHBIX

HUCIBITAaHUN BepHynJ’II/I». Pemenue IMPUKJIAAHBIX 3a1a4.

19



Tema 12.2

Conep:xanue y4e0HOro MaTepuaJa:

DJIeMEHTBI  MATEeMaTH4eCKOH | [[pencrapienue MaHHBIX (TAGNUIBI, AHArPAMMBI, TPAUKH), TeHEpaNbHAs COBOKYIHOCTD, 1
CTATHCTHKH BBIOOpKa, CpeIHee apru(PMEeTHIECKOE, MeTuaHa.
ITonsaTuHe 0 3amayax MaTEMaTUYECKOH CTATUCTUKH. 1,2
IIpakTnyeckue 3aHsaTHA: VIcTOpUs pa3BUTHs CTAaTUCTUKU U €€ POJIb B PA3JIMYHBIX 3
cepax UEIOBEUECKOW JKU3HEAEATENbHOCTU. llpeacraBieHne YHMCIOBBIX JaHHBIX.
Perienue npukiagHbIX 3a1au.
CamocrosiTeibHass paGora: BrinosHeHue AOMalIHEro 3ajanus 1no teme 12.2. Pemenue
IPUKJIAJHBIX 3a]a4. BbINOJIHEHHE HCClleoBaTeNbCKOro npoekTa mo teme: «CpenHue
3HAYCHUS ¥ UX IPUMEHEHHUE B CTATUCTHKEY.
Paznen 13. YpaBHeHMsi 1 HEpaBEHCTBA.
Temal3.1 Coaepixanue yueOHOro MaTepuaJa:
YpaBHeHHUS H CHCTEMbI PanmonaneHele, MppalMOHAIbHBIE YPABHEHUS U CUCTEMBI. 1,2
YPaBHEHHH ¢ IBYMsI [Toka3areabHBIC U TPUTOHOMETPUYECKHIE YPABHCHHS U CUCTEMBI. 1,2
NEePpEMCHHBIMHA IIpakTHyeckne 3aHATHSA:PaBHOCUIBHOCTD YpaBHEHHH, HEPaBEHCTB, cucTeM. OCHOBHBIE 2,3
IpUeMbl MX pelleHus (pa3/loKeHHEe Ha MHOXHUTEIH, BBEJAECHHUE HOBBIX HEH3BECTHBIX,
MOJICTAHOBKA, rpa)UIeCcKuil METON). .
Kopuu ypaBHenuii. PaBHOcuibHOCT, ypaBHeHuid. IIpeoOpazoBanue ypaBHEHUH. 2,3
OcHOBHbIE TIpUEMBI pelleHNs ypaBHeHUH. Perienue cuctem ypaBHeHuil. Vcnonb3oBaHue
CBOKCTB U TpapuKoB (GDYHKIHI IJIs1 PEIICHHS YPaBHCHHM. 1,2
3
CamocrositeibHast ~ pa0ora:BrimonHeHne  JOMamHEro  3ajaHusl 1O TeMe
13.1.BpImonHeHne uccien0BaTeabCcKoro NpoekTa no reme: «lMccmenoBanue ypaBHeHUN U
HEpaBEHCTB C MapameTpom».Pabora ¢ yueOHoii nmuteparypoii o teme: «Ilotepst kopHeil B
ypaBHEHUAX». PellleHre ypaBHEeHH ¢ TapaMeTpaMu.PellieHre HeCTaHAAPTHBIX yYPaBHEHUH
Y METOJIbI UX PEILCHHS.
Tema 13.2 Coaepxxanue yueOHOro MmarepuaJia
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HepaBencrBa U

CHUCTEMBbI

PaI_[I/IOHaJ'ILHBIe, HUPPAlIMOHAJIBHBIC, ITOKA3ATCIIBHBIC U TPUTOHOMETPUYICCKHUEC HCPABCHCTBA.

1,2

HEPaBeHCTB C ABYMH OCHOBHBIE IPUEMBI UX PELICHHUS. 1,2
nepeMeHHbIMH IIpakTnyeckue 3anATUs: Vcnonap3oBaHue CBOMCTB M rpaduKkoB GYHKIMN NPH PELICHUN 2,3
YpPaBHEHU U HEPaBEHCTB. MeTo HHTEPBAJIOB.
N300paskeHre Ha KOOPJMHATHOW IIJIOCKOCTH MHOJKECTBA peEIIeHU ypaBHEHUH U | 2 2,3
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
IIpuxknanueie  3agaun. IlpuMeHeHne MareMaTHYECKMX METONOB U1 pELICHHUS 1,2
COJIEp’KaTeNbHbIX 3a7lad M3 pa3jMuHbIX o0JlacTell HayKu U MpaKkTUKU. PerieHue
HEPABEHCTB C OJIHOM NIEPEMEHHOM. PelleHne HepaBeHCTB METOIOM MHTEPBAJIOB. Pemienne
paloOHaIbHBIX,  MpPpAalMOHATbHBIX,  IOKAa3aTeNIbHbIX,  JIOTapU(PMHUUECKUX u 3
TPUTOHOMETPUUECKUX HEPABEHCTB.
CamocrositeibHas padoTa 4
Beinonnenue pomamiHero 3aganus no teMe 13.2. Jloka3arenbcTBO HepaBeHCTB.PenieHue
YpaBHEHMH M HEpPaBEHCTB C JAByMs IniepeMeHHbIMH. HepaBeHcTBa ¢ mnapamerpami.
HccnenoBanne  ypaBHEHUN U HEPABEHCTB C IapaMmeTpamu. BeimonHeHue
HCCIIEIOBATENIbCKOrO MpoekTa 1Mo Teme: «['paduyeckoe pemieHHe ypaBHEHUH W
HEPABEHCTBY.
IIpexdk3ameHalMOHHAS KOHTPOJIbHAsA padoTa. 2 3
Hroro: obds3aTe1bHBIX 156
MAaKCHUMAJbHBIX: 226

Jl1 XapakTepUCTUKH YPOBHS OCBOEHHsI y4eOHOTr0 MaTepHaia UCIONb3YIOTCS CleAyIoHe 0003HAUCHHUS:
1. — 03HaKOMUTENBHBIN (y3HABAaHHE PaHEe U3YUCHHBIX 00BbEKTOB, CBOICTB);
2. — penpoayKTHUBHBIN (BBIIIOJHEHHE IE€ATEIBHOCTH 110 00pa3ily, MHCTPYKLIUHU WU 110/ PyKOBOJCTBOM)
3. — IpOAYKTUBHBIH (TUIAHUPOBAHHUE U CAMOCTOSITEIILHOE BBHITIOJIHEHUE ICATEIILHOCTH, peIlIeHHE MPOOIEMHBIX 3a71a4)
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3.YCJOBHUS PEAJIM3ALIMU IPOI'PAMMBI OBIIEOBPA3OBATEJBHONM YYEBHOH
JUCHUIIVIMHBI MATEMATHUKA: AJITEBPA U HAYAJIA AHAJIN3A; TEOMETPUSA

3.1. TpeGoBaHusI K MHHMMAJIBbHOMY MATEPHAJTbHO-TEXHHYECKOMYO00ECIICYEeHHIO PeaIn3anuu
001eo0pa3oBaTeIbHOM TUCUUIINHBI

Peanuzanust mporpaMMbl JUCIUIUIMHBI TPeOyeT HaTM4Ms yaeOHOTO KabuHeta Mamemamuku.

ITomemenne kabuHeTa yJOBIETBOPsieT TpeOoBaHUSAM CaHUTApHO-3MUIEMHUOIOTHYECKUX TPaBUWI U
HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ocHaiieHO TUIIOBBIM OOOpY/IOBAaHUEM, YKa3aHHBIM B
HACTOSIIUX TPEOOBAHUSX.

B xabunere mmeercss BO3MOXKHOCTh 00€CIeYuTh CBOOOAHBIN JOCTYN K 3JEKTPOHHBIM y4eOHBIM
MaTepHuaiaM o MaTeMaTHUKe, UMEIOIIKEecs: B CBOOOAHOM J0cTyne B cucreMe VIHTepHeT (J1eKTpOHHbIe
KHWUTH, TPAaKTUKYMbI, TecTbl, Marepuasibl EI'D u np.) Bo Bpemsi ydyeOHOro 3aHSATUS U B IEPUOJ
BHEAYIUTOPHOM JESITEIbHOCTH 00YUaIOIIHUXCS.

CoctaB yueOHO-Memoouuecko20 W MamepuaibHO-mexHUuueckoeo 00eCledeHHsl TMPOrpaMMbl
y4eOHOl mucuMIUIMHBl «MaTtematuka: anreOpa M Hadaja MaTEeMaTHUYECKOrO aHajiu3a; FeoMEeTpHUs
BXOJIAIT:

e MHOro(QyHKIMOHAJBHBIA KOMIUIEKC HpenojaBaTens (MylbTUMEAUNHHOE 000pyIOBaHMUE,
MOCPEJICTBOM KOTOPOT0 YYaCTHMKH 00Opa30BaTENbHOrO IMpoIiecca MOTYT MPOCMATPUBaTh BU3YaIbHYIO
nH(pOpPMaLIMIO [0 MATEMATUKE, CO3/1aBaTh MIPE3EHTAINH, BUICOMATEPHAIIbI, HUHbIE TOKYMEHTBI);

L4 HarJsiAHbIC ocoous (KOMHJ’ICKTI)I y‘le6HHX Ta6J'II/IH, IJIaKaToOB, ,Z[I/I,Z[aKTI/ILIeCKI/Iﬁ MaTcpuall;
MOZCJIM MHOT'OT'PAaHHUKOB U TCJI BpALLICHUA U ,[Lp.);

L4 I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIe CpEACTBaA,
L4 OKpPaHHO-3BYKOBBLIC HOCO6I/I${;

L4 KOMILJIEKT TE€XHHUYECKOMH AOKYMCHTAallMKM, B TOM 4YHCJIC IacCllOpTa Ha CpEACTBa 06yquI/1$1,
HHCTPYKIUU 11O UX UCIIOJIb30BAHHUIO U TCXHUKC 6G3OHaCHOCTI/I;

e Oubmmoteunsiii ¢oHa (yueOHUKH, yueOHO-MeToanueckue KomruiekTol (YMK), crnpaBoyHuMKH,
HAYYHO-TIOMYJISIpHAsE JIUTEepaTypa, KOTOphle O0OECleYnBalOT OCBOCHHE Yy4eOHOW AMCIMITIMHBI
«MaremaTuka: anredbpa ¥ Hayajga MaTEMaTHYECKOTO aHaIu3a; T€OMETPHs», PEKOMEH/IOBAHHbBIE WU
JOTYIICHHbIE JUIS HCIONb30BaHUs B MPOQPECCHOHANIBHBIX 00pa30BaTENbHBIX OpraHU3alUsX,
peanu3yromux 00pa3oBaTeIbHy0 IPOrpaMMy CpPEIHEro oOIero oopa3oBaHUs B Mpelenax OCBOCHUS
OIIOII CITO na 6a3e ocHOBHOTO 001I1er0 00pa3oBaHus).

3.2. Y4eOHO-MeTOAMYECKHMId KOMILJIEKC 00meo0pa3oBaTe/JIbHOMY4eOHOH AMCUUIJIMHBI,
CHCTEeMATU3UPOBAHHBIH 10 KOMIIOHEHTAM

e HopwmaruBHas TOKyMEHTAITHS.

e Palouas mporpamma.

e  @DOHJ OIIEHOYHBIX CPEJICTB.

e Jlepeuenp CPC (camoCTOSATENBHOM pabOTHI CTYICHTOB).

e Meronuyeckue yKa3aHHWs IO BBHINOJHEHHIO BHEAYIUTOPHONW CaMOCTOATEIbHOW paboThI
CTYJICHTOB.
MeTonudeckue yka3aHusl 0 COCTABICHHUIO TPE3CHTAIlMN TI0 MAaTEMaTHKE.
MeToudecKkue yka3aHus 110 BBIITOJTHCHHUIO HCCIIEI0BATEIBCKONW PabOTHI IO MaTEMaTHKE.
MeToudeckue yka3aHusl 110 TIOJrOTOBKE JIOKJIa/1a 10 MaTeMaTHKe.
Metoandeckue ykazanus 1o pabote HaJ pedepaTom.

3.3. UndopMaiuOHHO - KOMMYHUKALIMOHHOE o0ecneuyeHue 00y4eHusl.

IlepeyeHb pekOMeHyeMbIX Y4eOHbIX U3IAHUIA,

OcHOBHbBIE HCTOYHUKH:

1. BammMakos M.M. Maremaruka. Yueonuk misgt HIIO u CIIO. ITPU® ®UPO — M.: 2014
2. bammmakoB M.U1. MaremaTuka. 3agadnuk: yued.mocodue. — M.: 2014
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3. Komvoropos A.H. u np. Anredpa u Hadaia mart. ananmsa. 10 -11 xr. — M., 2014.

4. Aranacsu JI.C., byty3oB B.®., Kanomues C.b. u np. I'eomerpus

(6a30BsIit ypoBeHs). 10-11. — M.: 2014
JlonoJIHUTeIbHbIE HCTOYHUKH:

1. Amumog II.A. u ap. Anrebpa u Havana ananmmza. 10 (11) xr. — M.: 2014

2. bammmakoB M.M. Matemaruka. CO0pHUK 3a7au Mpo(UIbHOM HANpaBIEeHHOCTH: yuyeb.mocodue. —
M.: 2014

3. bammmakoB M.U. COopHuk 3aaau: yuebd.mocodue (0a30BbIif ypoBeHsb). 11 ki1, —

M.: 2014

4.boromono H.B. Matemaruka: yuye0.11s ccy3os /H.B.boromonos, I1.M.Camoiinenko.-5-e u3n.,
crepeoturl. - M.: JIpoda, 2014-395, [5] c.: n.

5. boromosioB H.B. CO0pHUK MUIaKTHYECKUX 3a/laHUM [0 MaTeMaTUKE:

yueb.mocodue st ccy3on /H.B.boromonos, JI.}O.Cepruenko. — M.: [Ipoda, 2013

6. Anrebpa u Hauvana ananmsza. 10-11 xin.: B gByx wactax. Y. 1: VYueb.miso0meobpa3oBar.
yupexaenuit / Mopakosuy A.I'. — 5-e uzn. — M.: Muemosuna, 2014. — 375 c.: ui.

7.Anrebpa n Hauvana anamusza. 10-11 xi.: B aByx wactsax. Y. 2: 3agaynuk Juist oOuieoOpa3oBar.
yupexnaenuit / A. I'. Mopakosuu, JI. O. Jlennmea, T. A. Kopemkosa, T. H. Mumyctuna, E. E.
Tynpuunckas; [lon pen. A. I'. MopakoBuua. — 5-e n3a. — M.: Muemosuna, 2014. — 315 c.: ni.

8.5.M.UBneB u nap.[Aunaktuueckue martepuanbl «Anredpa u Havyana aHanuza»,l0-11km, M.:
ITpoceemenue, 2014

9.5.I".3uB/lunakTiueckuii Matepuan no reomerpuu, 10-11x1., M.: Ilpocsemenue, 2014

10. Jamasx, A.A. Marematuka. - M.: ©DOPYM: UHOPA, 2014..

HNuTepHeT-pecypehbl:

http://school-collection.edu.ru — >nextTponHsiii yueOHUK «MaremaTtuka B mkoine, XXI Bek».
http://fcior.edu.ru - nHpopMaIIOHHBIE, TPEHUPOBOYHbIE M KOHTPOJIbHBIE MAaTEPUAJIBL.
www.school-collection.edu.ru — enunas xomnexuus Lindposbix o6pa3oBaTeNbHBIX PECYpPCOB

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHI/IHOBH_IEOEPA3OBATEJII)HOI?I
YUYEBHOM JANCHUIINIMHBIMATEMATHUKA: AJITEBPA W HAYAJIA AHAJIU3A;
I'EOMETPHUA

KonTpoinb 1 olieHKa pe3ysbTaTOB OCBOCHHS YYEOHOW AUCIUIUIMHBI OCYIIECTBISETCA B IMpOIECCe
MPOBEACHUS TPAKTUUYECKUX 3aHSATHUW, TECTUPOBAHUS, a TaKKe BBIMOJHEHUS OOyYarOIIMMUCS
VHJIUBUYaTbHBIX 33JJaHUM, IPOEKTOB, UCCIETOBAHMIA.

Pe3yabTarbl 00yueHust @®opMbl M MeTOAbl KOHTPOJS W OLEHKH
(0CBOCHHBbIEC YMEHHUSI, YCBOCHHBIC 3HAHNS) pe3yJIbTaToOB 00y4eHHs

YMmeHus:

[TpoBOANTH TOXKIECTBEHHBIE MPEOOPAZOBAHMUS

BBIPAKCHUH, COJIEpIKAIINX CTENEeHHbIE, | Pelenne ynpaxHeHWid Ha ypoke, BHeayJaUTOpHAs
IOKa3aTeNbHBIE, norapupMUIECKue U | caMOoCTOsITeNbHAs paboTa, KOHTpOIbHAs paboTa.
TPUTOHOMETPUYECKHE (DYHKITHH.

Crpouts rpaduKu CTETIEHHOM,

Pemenue ynpaxHeHM Ha ypoKe, BHEayJIUTOpHas

MoKa3aTeIbHOH, JOTapUPMHUECKON "
caMOCTOsITeNIbHAsI padoTa.

TPUTOHOMETPUUECKUX (PYHKITUH.

Pemats MPOCTEUIIINE ypaBHEHUS u
HEpPaBEHCTBa,  COJEp)KalllMe€  CTEeMeHHbIe, | Pemenue ynpaxxHeHuid Ha ypoke, BHEayAUTOpHAas
MOKa3aTelbHbIE, norapuMUIecKue U | caMocTosiITeNbHAsA paboTa, KOHTpOJIbHAs paboTa.
TPUTOHOMETpHUYECKHE (QYHKITUH.

N3o06paxkaTs reomerpuueckue QUrypbl Ha
YepTeKe M MPOU3BOAUTH  MPOCTEHINIHE
MIOCTPOCHHUSI Ha TUIOCKOCTH.

Pemienue ynpaxkHeHuil Ha ypoke, BHeayAUTOpPHAs
camocTosTellbHas paboTa.
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BremonssaTh oncpanyvi HaJd BCKTOpaMHU H
MO0Jb30BATHCS CBOMCTBAMM ITHUX onepaunﬁ.

Pemienue ynpaxkHeHuil Ha ypoke, BHeayAUTOpPHAs
camocTosiTeNlbHas paboTa, KOHTPOJIbHAs paboTa.

3HaHUA:

CaoiicTBa apu(METHIECKOTO KOpHs | Pemenne ynpakHeHU Ha ypoOKe, BHeayIUTOpPHAs
HaTypaJbHOM! CTEIICHHU. CaMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAs padoTa.
CBoiicTBa  CTENEHM C  palUOHAIBHBIM | PelieHne ynpakHeHUl Ha ypoke, BHEayAUTOpHas
IIOKA3aTEeJIEM. caMOCTOsITeNIbHAs paboTa, KOHTPOJIbHAs padoTa.
CpoiictBa  jorapupmMoB U OCHOBHOE | Pemienue ynpakHeHUl Ha ypoke, BHeayAUTOpHas

JOrapu(pMHUECKOE TOKIECTBO.

CaMOCTOATCIIbHAA pa60Ta, KOHTPOJIbHAA pa60Ta.

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

Pemrenne ynpakHeHMH Ha ypOKe, BHEayIUTOpHAas
caMoCTOsiITeNIbHas paboTa, KOHTPOJIbHAs padoTa.

Tabmuna
(GYHKIMH.

IIPOU3BOJHBIX SJICMCHTApPHBIX

Pemrenne ynpakHeHH Ha ypoOKe, BHEayIUTOpHAas
caMOoCTOsiTeNIbHas paboTa, KOHTPOJIbHAs padoTa.

AKCHOMBI CTEPEOMETPHH.

Pemenne ynpaxHeHHII Ha ypoKe, BHeayJIUTOpHas
caMoCTOsiTeNIbHAs paboTa, KOHTPOJIbHAs padoTa.
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