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1. O0mas xapakTepucTuKa padoyeil mporpaMmMbl y4e0HOI0 npeamera
«MaremaTtuka»

1.1. MecTo IMCUMILVIMHBI B CTPYKTYype Npo(eccHoHaIbHOH 00pa3oBaTe/I1bHOM
nporpammsl CIIO:
VYyeOubiii mnpeamer «MartemaTuKa» — ABISETCS  00sI3aTENbHOW  YaCThIO
o0meo0pazoBareabHOr0  IMKJIa  00pa3oBaTeIbHOM  MPOTpaMMbl  MOATOTOBKHU
CIIELUATIMUCTOB CPETHETO 3BeHa 1o crienuanbHocT 36.02.02 300TexHMS.

1.2. Hesu 1 muIaHUPyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOI0 nmpeaMeTa:

1.2.1. lHeab TUCHUIINHBI
Conepxanne paboueil mporpaMMmbl ydeOHOro mpeamera «MaTemaTHKa»

HAIPABJICHO Ha JOCTHKCHUE CIICAYIONTUX IICIICH:

=  (QopMHpOBaHUE IEHTPAIBHBIX MATEMATHUYCCKUX TOHITHH (YMCIIO, BEIUYHMHA,
reoMeTpruIecKas durypa, nepeMeHHasl, BEPOSTHOCT, byHKIINSA),
00eCIeunBaOIIUX MPEEMCTBEHHOCTh W TEPCICKTUBHOCTh MaTEMaTHYCCKOTO
o0pa3zoBaHUs 00yYAIOIINXCS;

= TIOJBEJEHUE YYaIIUXCS Ha JOCTYIHOM [IJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMaTUKU U OKPY>KAIOIIEr0 MHUpa, TIOHUMAaHUE MaTeMaTHUKU Kak
Y4acTH O0IIeH KyJIbTyphl YEIOBEUECTBA;

=  Ppa3BUTHE HHTEJUIEKTYyaJIbHBIX W TBOPYECKUX CIHOCOOHOCTEH  yuamuxcs,
MO3HABATEIbHON AKTUBHOCTHU, MCCIEIOBATEIbCKUX YMEHUH, KPUTUUHOCTU
MBIIIJICHUS, UHTEpEca K U3yUYEeHUIO MAaTEeMaTHKU;

=  (QopMupoBaHue (YHKIHMOHATIHLHON MaTEMaTUYECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMAaTUYECKUE aCMEKThl B PEaIbHBIX KU3HEHHBIX CUTYAIUAX H
OpU W3YyYEHUU APYTHX YYEOHBIX MPEJAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATh WX Ha A3BIKE MATEMATHKH M CO3/1aBaTh
MaTEMaTUYECKUE MOJIENH, TPUMEHSTh OCBOCHHBIM MaTeMaTUYECKHWH ammapar
JUISL  PEIICHUS TPAKTHUKO-OPUEHTHPOBAHHBIX 3a/ad, WHTEPIPETHPOBATH W
OIICHUBATh TIOJyYCHHBIE PE3yIbTATHI.

1.2.2. Ilnanupyemble Ppe3yjbTaThl OCBOCHHUSI Yy4YeOHOro mnpeaMera B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OcBoenue cojaepkaHus ydeOHoro mpeaMera Marematuka  oOecrieunBaeT
JOCTHIKEHHE 00yJarOIIUMHUCS CICAYIONTNX JUYHOCTHBIX PE3yJIbTaTOB:



JIP 1

I'pasicoanckoe 6ocnumanue:
C(OPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIMKU OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOrO OOILECTBA, MPEICTABIECHUEM O MaTEMAaTUYECKUX
OCHOBaX  (YHKIMOHHUPOBAHHS  PA3JIUYHBIX  CTPYKTYp,  SIBJIICHWH,  MPOLEIYp
rpakJaHcKoro oOrmiectBa (BBIOOpPHI, ONMPOCHl M IIpP.), YMEHUE B3aUMOJCHCTBOBATH C
COMAJIbHBIMH MHCTUTYTAaMH B COOTBCTCTBUU C UX (1)YHKIII/I$IMI/I 1 Ha3HA4YCHUECM.

JIP 2

Ilampuomuuecxkoe eocnumanue:
c(OPMHUPOBAHHOCTH POCCHMCKON TPaXKTaHCKON UICHTUIHOCTH, YBAKCHHSI K
MPOULIOMY U HACTOSIIEMY POCCUICKON MAaTEMATHKH, LIECHHOCTHBIM OTHOLLIEHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIIKEHHUH B IPYTHX HayKaxX, TEXHOJOTHUAX, chepax
SKOHOMMKH.

JIP 3

/yxoeno-upascmeennoe eocnumanue:
OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrO Hapojaa; CPOPMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HaHHWsA, OTHYCCKOTO IMOBCACHUSA, CBA3AHHOIO C MPAKTUYCCKUM
MMPUMCHCHUCM JIOCTI/I)KCHI/Iﬁ HAayKu " JCATCIbHOCTHIO y‘-IéHOFO; OCO3HaHHE JINYHOI'O
BKJIa/Ia B IOCTPOCHHUE YCTOWYMBOIO Oy IyHIETO.

JIP 4

Icmemuueckoe 6ocnumanue:
3CTETHYECKOEC OTHOUIICHUEM K MUpYy, BKJIFOYast 9CTETUKY MaTEMAaTHNYECKUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/ay, PElIeHUH, pacCyXIEHHI; BOCIPUUMUYHUBOCTH K
MaTEMAaTHYCCKHUM ACIICKTaM pPa3JIMYHbBIX BUAOB UCKYCCTBA.

JIP 5

Du3zuueckoe eocnumanue:
C(bOpMI/IpOBaHHOCTI) YMCHHA TIPUMCHATH MATEMATHYCCKUC 3HAHWA B HHTEPECAX
3M0poBOro M 0e30macHOro 0o0pasa >KWU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3I0pOBOE TUTAaHWE, COATAHCUPOBAHHBIM pEXHM 3aHATHH W OTHBIXA,
perynsipHas (pu3udecKas aKTUBHOCTD); (DU3NYECKOTO COBEPIICHCTBOBAHUS TPU 3aHS-
THUSIX CTIOPTHBHO-03J0POBUTEILHON IS TEILHOCTBIO.

JIP 6

Tpyooesoe socnumanue:

FOTOBHOCTh K TPYyIy, OCO3HAaHHE ILIEHHOCTH TPYAOJIIOOMS; UHTEpeC K pa3IuyHbIM
chepam mpodeccHoHANbHON JEeATENIbHOCTH, CBS3aHHBIM C MaTeMaTHUKOM u eé
MPWIOKEHUSIMU, YMEHHUEM COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu u
peain30BbIBATE COOCTBEHHBIE >KM3HEHHBIE IUIaHBI; TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO HA MPOTSIKEHUHM BCEU KU3HU;
FOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUH MPAKTUUYECKUX 3a7a4y MaTeMaTUYeCKOM
HAMpPaBJICHHOCTH.

JP 7

IKonozuueckoe socnumanue:
C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYJIbTYPhl, TOHUMAHUE BIIUSHUS COIHMAIBHO-
HSKOHOMHUYECKUX TIPOIECCOB HAa COCTOSIHME TMPHPOJHOW M COIHAIBHOW CPEIbl,
OCO3HAHHMEM TJI00AJFHOTO XapakTepa 9SKOJOTMYECKHX IpOOJIeM; OpHEHTAIMs Ha
MPUMEHEHHE MAaTeMaTHYCCKHX 3HAHUU Ul PEHICHUS 3aad B 00JacTH OKPYKarollen
Cpenbl, IUIAHMPOBAaHUS IOCTYIIKOB W OIEHKHM WX BO3MOXKHBIX IOCICICTBHIA ISt
OKpY)KaloIIeH cpeibl.

JIP 8

lleunocmu HAYYHO020 NO3HAHUA:
C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYHOLICTO COBPEMCHHOMY YPOBHIO
Pa3sBUTUA HAYKH U 06H1€CTBCHHOI>1 IMPAKTHUKHU, TOHUMAHUCM MaTeMaTH4eCKOM HAayKHn
KakK C(l)epLI YeJIOBEYECKOU ACATCIBbHOCTHU, I3TaIllOB eé pa3BUTHA W 3HAYUMOCTHU JIA
pasBUTUA LNUBUIIM3ALMUA; OBJAJACHUC A3BIKOM MAaTEMAaTUKU U MaTeMaTH4eCKOU
KynLTypOfI KakK CpCACTBOM IMO3HAHHUA MHUPA;, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

OcBoeHue cojaepkaHusi ydeOHOro rmpeamera Martemarnka oOecreyuBaeT
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JOCTHIXKCHHC O6y‘—IaIOHII/IMI/ICSI CICAYIOMUX METANIPEAMETHBIX PEC3YyJIbTATOB!

OB.TIa)IeHI/Ie YHUBEPCAJIbHBIMHU y‘leﬁHbIMI/I NO03HABATEJIbHBLIMHU JIEeHCTBUSMM:

MP 1

ba3zoevie nozuueckue oeiicmeus:

» BBIBJIATD U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKUX
O0OBEKTOB, TMOHSTHH, OTHOWICHHHA MEXIYy HOHATHUAMHU; (HOPMYIHPOBATH OIPEICICHUS
MOHATUH; YCTAHABJIMBATH CYIIECTBEHHBIM MpPHU3HAK KIacCU(UKAIMH, OCHOBAHHS IS
0000111eH!S U CpaBHEHUS, KPUTEPUH ITPOBOUMOIO aHAJIN3a;

= BOCIIPUHUMATb, (JOPMYIUPOBATH U IPEOOPA30BLIBATH CYXKIACHUS: YTBEPAUTEIbHbBIC
U OTpULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

= BBISIBJIATh MAaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NPOTUBOPEUUs B
(akTax, TaHHBIX, HAOJIOJICHUSAX U YTBEPKICHUSX; MPeAIaratb KpUTEPUU JJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

w JICIaTh  BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX H
VHJYKTUBHBIX YMO3AaKIOYEHUH, YMO3aKIIOYEHUH 110 AHAJIOTUH;

» IPOBOJIUTH CaMOCTOSITENBHO JI0KA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUM
(mpsiMble W OT MPOTHUBHOIO), BHICTPAWBATh APryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANINI C y4€TOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPUEB).

MP 2

bazoevie uccneoosamenvckue oeiicmeus:

= HCIIOJIb30BaTh  BOMPOCHI KAaK HCCIENOBATENIbCKUNA HMHCTPYMEHT MO3HAHUS;
(dhopmMyaupOBaTh BOIPOCH, (PUKCHUPYIOIMHE NPOTHBOpEUYUe, MpobieMy, YyCTaHaBIUBATh
HCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;

= IPOBOJIUTH CaMOCTOSITENIFHO CIJIAHUPOBAHHBIA SKCHEPHUMEHT, HCCIIEIOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro O0O0beKTa, sBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMH, SBJICHUSMU, MPOIIECCAMU;

= CAMOCTOATENBHO (OPMYIHpPOBaTh OOOOIIEHHWS W BBIBOABI 10 PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIMIOJCHMS, HUCCIIEOBaHMs, OLEHUBATH JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh  BO3MOKHOE  pa3BUTHE IIpollecca, a TakKe BbIJIBUIaTh
MIPEINOJIOKEHNSI O €r0 PA3BUTHUH B HOBBIX YCIIOBUSIX.

MP 3

Paboma c ungpopmayuei:

= BBIBJIATE JEPUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOIUMBIX JI1 OTBETA Ha BOIIPOC
U JJIs pellieHus 3aauu;

» BBIOMpaTh WHGOPMALMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAIU3UPOBATH,
CUCTeMaTU3UpPOBaTh W HMHTEPHPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BHAOB U (opM
MIpe/ICTaBJICHHUS;

» CTPYKTYpUpPOBaTh HMHGOPMAIMIO, TMPEACTaBIAThH €€ B pa3iMyHbIX (opmax,
WJUTIOCTPUPOBATH TpadhudecKi;

OIICHUBATh HAAEKHOCTh HMH(OPMAIMK IO CaMOCTOSTENHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

OB.naz[eHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH }]CflCTBHﬂMH:

MP 4

Obwenue:

= BOCIIPHHUMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSMU H
LEeIsIMU OOIIEeHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS MO XOJy peIIeHHs 3aJa4yd, KOMMEHTHPOBATH
MOJTy4EHHBIN Pe3yNbTaT;

«B X0Ji¢ OOCYXJCHHs 3a/JaBaTb BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMHlI,
mpoOeMbl, penraeMol 3a/adi, BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha TOWCK peIIeHHS,
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COMOCTaBIATh CBOM CYXKACHUS C CYXKICHHSAMH JPYTHX YYaCTHMKOB JIHAJIOTa,
oOHapyXHUBaTh pa3iMyde M CXOJCTBO MO3HMIMH; B KOPPEKTHOH (Gopme (GopMyIupoBaTh
pa3HOrIacusi, CBOU BO3PAXKCHNUS;

MPEACTABIATh PE3YJIbTaThl pEIIEHUs 3aJaud, OSKCIEPUMEHTa, HCCIICAOBaHUS,
MIPOEKTA; CAMOCTOSATENFHO BEIOUPATh (POpPMAT BHICTYIUICHUS C YUETOM 3a/1a4 NMPE3CHTALUU
1 0COOEHHOCTEN ayIUTOPUH.

MP 5

Compyonuuecmeo:

» [IOHUMATh M HCIIOJIB30BATh MPEUMYILECTBA KOMAaHJHOW M WHJIMBUIYaIbHOU
paboThl MpU pelIeHUH Y4YeOHBbIX 3a/ay; NMPUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH,
IUIAaHUPOBaTh ~ OPraHU3allMI0 COBMECTHON paboThl, pacmpeneisTb BHUIbBl  paloT,
JIOTOBAPUBATHCS, OOCYKIATh TIPOLECC W pe3yabTaT padoOThl, 0000mAaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBaTh B TIpyNNoBbIX (opmax padboTel (00CyxkaeHus, oOMEH MHEHUIMHU,
«MO3TOBBIE IITYPMBbI» U T.I1.); BBIIOJHITH CBOIO YacTh pabOThI U KOOPAMHUPOBATH CBOU
JNEUCTBUS € JIPYTMMM YJ€HAaMU KOMaH]bl; OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOIIMI
MPOJIYKT M0 KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

OeBJaaaenue YHUBEPCAJIBbHBIMHU PEryJIsATUBHBIMU JedCTBUSIMHU:

MP 6

Camoopzanusayus:
COCTaBIIATh IUIAH, AJITOPUTM pEUIEHHUS 3aJayd, BBIOMpATh CIOCOO pEleHHs C Y4ETOM
UMEIOLUXCA  PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH, apryMeHTUpOBaTb U
KOPPEKTUPOBATh BapUaHThI PellIeHUH ¢ yu€TOM HOBOM MH(pOpMaIUK.

MP 7

Camokonmpois:

= BJIQJICTh HABBIKAMH II0O3HABATEIHHOW pediekcHu Kak OCO3HAHHUSI COBEPIIAEMBIX
NEUCTBUI M  MBICIUTEIbHBIX IPOILIECCOB, HMX pe3yiabTaToOB; BIAAETh CrlocodbaMu
CaMOIIPOBEPKH, CaMOKOHTPOJII Tpolecca M pe3yibTaTa pelIeHUus MaTeMaTH4YeCKON
3a/1auu;

» IPEIBUJIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH MpPH pEIICHUU 3a7ayH,
BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJEHHBIX OIHUOOK, BHISBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIU M YCIOBUSIM, OOBACHATH NPUUYUHBI
JOCTHKEHHS WIIM HEJOCTHIKEHHSI Pe3yJIbTaTOB AEATEIbHOCTH, HAXOJAUTh OIIMOKY, NaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

MP 8

OMOUUOHAIbHBLIL UHM EIIEKN, RPEONONAZAIOWMUIL CHOPMUPOBAHHOCHb:

- CaMOpETYJUPOBAHUsA, BKJIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOC MOBEJCHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHHUSM M MPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIICH CTPEMIICHHE K OIOCTHIKCHUIO IIEIU H
ycrexy, ONTHUMH3M, HHHUIIMATUBHOCTb, YMEHHUE [EHCTBOBaTh, MHCXOJS U3 CBOMX
BO3MOJKHOCTEH;

MP 9

Hpunamue ceba u opyzux nooei:
- IPUHUMATh ceOs, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
- NPUHAMATh MOTHBBI M apryMeHThl APYTHX JIIOAECH TpU aHAIU3€ PpE3yIbTaTOB
JESATeIbHOCTH;
- MPU3HABATh CBOE MPABO M MPABO JPYTUX JOJCH HA OMIMOKH.

OcBoeHHe cojepkaHHMs y4eOHOTrO TmpeaMera MaremaTtnka oOecreunBaeT

JOCTH>KEHUE 00YUaAIOIUMUCS CIEIYIOUUX HPEOMENnHbIX PE3YIIbTATOB:

1P 1

] OHCpI/IpOBaTB MOHATHUAMU: HATYpAJIBbHOC, MLCJIIOC YHCIO; HCIOJIB30BATL IMMPU3HAKU
JACITIMMOCTHU TCJIBIX YUCCII, PA3JIOKCHUC YHCJIa Ha IPOCTHIC MHOXKHUTCIN JJid PCHICHUA
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3ajad.

» OnepupoBarh NOHATUSMHU: PALMOHATIBHOE U JEHCTBUTENBHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs APOOb, IPOLICHTHI.

» BoimonusaTs apudmernueckue Onepaluu € PALUOHAIBHBIMH U JICHCTBUTEIBHBIMU
YHCIIAMHU.

» BbInoyHATE NpUONIMKEHHBIE BBIYUCIECHUS, UCHOJb3Yys IPaBUIA OKPYIJIECHMS, IEIaTh
IIPUKUIKY U OLICHKY PE3yJIbTaTa BHIYMCICHUN.

» OnepupoBarh MOHITUSAMHU: CTEIICHD C IIEJIbIM [IOKa3aTeNIeM; CTaHAapTHas GopMa 3arncu
JNEUCTBUTEIBHOTO 4YHCIA, KOPEHb HATyPaJbHOM CTEIIEHU; HCIOJIB30BATh I10IXOIALIYIO
dopMmy 3ammcu JICHCTBUTENBHBIX YHCEN JUIi pPEUICHUS MPaKTUYEeCKUX 3agad |
IIPEICTaBICHHS TaHHBIX.

» OnepupoBaTb MNOHATHSAMHU: CHUHYC, KOCHMHYC M TaHT€HC IIPOU3BOJIBHOIO YIJIA;
UCIOJb30BATh 3allUCh IIPOM3BOJBHOIO yrila d4epe3 OOpaTHble TPUTOHOMETPHUYECKHUE
(GyHKIMH.

» OnepupoBaTb NOHATUEM: CTEIIEHb C PAI[HOHAILHBIM IIOKA3aTEIEM.

» OmnepupoBaTh NOHATUSAMU: JIOTAPU(M YUCIIA, IECATUUHBIE U HATYPaIbHbIE JIOTAPU(MBL

P 2

« OnepupoBarh  MOHATUSIMH:  TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,  IIEJIOE,
palMoHaNbHOE, HPPAIMOHATILHOE ypPaBHEHHWE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
ypaBHEHUE;

» BpimonHsTh  mpeoOpa3oBaHMS — TPUTOHOMETPUYECKHX  BBIDAKEHHH W peliarthb
TPUTOHOMECTPUYCCKHUE YPABHCHUA.

» BrinmonssaTe npeoOpa3zoBaHus LENbIX, PAIMOHATIBHBIX U UPPALUOHAIBHBIX BBIPAXKEHUN
U p€liaTb OCHOBHBLIC THIIbI LEJIbIX, PalUOHAJIBHBIX W HPPAMOHAIBHBIX ypaBHeHI/Iﬁ u
HEPaBEHCTB.

» [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA Ui PEIICHUsS MaTeMaTHMYeCKUX 3ajad U 3aaay
W3 Pa3IMYHbIX 00JIaCTeH HAYKH U PEaTbHOM KU3HH.

» MogenupoBarh pealbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTaBIATH BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA MO YCJIOBHUIO 3a/layM, HCCIIEI0BaTh MOCTPOCHHBIE MOJENIU C
HCII0JIb30BAHMEM ammapara ajareophl.

» [IpuMensaTe cBoiicTBa cTemeHu [Uisi MpeoOpa3oBaHUS BBIPAKEHHM; ONEpPUPOBATH
MOHATHSMH: TI0Ka3aTebHOE ypaBHEHHWE M HEPABEHCTBO; peIIaTh OCHOBHBIC THUIIBI
M0Ka3aTeJIbHbIX YPAaBHEHUI U HEPABEHCTB.

» BbinonusTe npeoOpa3oBaHus BbIpaKEHUM, COAEpKalIUX Jorapudmel; OnepupoBaTh
MOHATHAMH: JIOTapu(PMHUUECKOE YpaBHEHHE M HEPAaBEHCTBO; pEUIaTh OCHOBHBIC THUIIBI
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB.

» Haxonuts pemieHus mpocTelmx TPUroHOMETPUIECKIX HEPABEHCTB.

« OnmepupoBaTh TOHATUSMHU: CHUCTEMAa JIMHEHHBIX YpaBHEHHMH © €€ pelIeHHE;
WCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JJIsl PEIICHUs MPAKTUYECKUX 3a/1a4.

« HaxonuTe pemienus npocTelmx CUCTEM U COBOKYITHOCTEH pallMOHATbHBIX YPaBHEHHIMA
Y HEPABEHCTB.

IP 3

» OnepupoBaTh MOHATUSMHU: (QYHKUHUA, CHOCOObI 3aaaHus GyHKUMH, 0OJIacTh
OTIpeJieNieHUs] 1 MHOXECTBO 3HAYeHUI (QyHKIUU, TpaduK (YHKIHUU, B3aUMHO OOpaTHBIE
(byHKIHH.

» OnepupoBaTh MOHATHAMH: YETHOCTH W HEYETHOCTh (YHKIMH, HYTH (QYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

» Vcnonb3oBath rpaduku GyHKIUN U1 pelieHrs ypaBHEHUH.

s CTpouTh U unTaTh rpaduKu JUHEHHON (QYHKIIUHU, KBAAPATUUYHON (PYHKIIUHU, CTEIIEHHOM
(YHKIIMH C 1IETBIM MTOKa3aTeIeM.

= OmnepupoBaTh MOHATUSMU: TepHOAUYECKass (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMH, TOYKK dKcTpemyMa (DyHKIIMY, HanOomblliee 1 HAaMMEHbIIIee 3HaYeHHs (yHKIINH
Ha IPOMEXKYTKE; UCTIOJIL30BATh UX I UCCIEe0BaHMS (PYHKIINHU, 3aJaHHON TpadruKoM.

= OnepupoBaTh TOHATHSIMH: TpadUKd  TOKA3aTENbHOW, JIOrapuMUYECKON W
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TPUTOHOMETPUYECKHX (DYHKIUI; H300pakaTh HMX HA KOOPJMHATHOW TUIOCKOCTH U
HCIIOJIb30BATh JUIS PELICHUs YPABHEHUN U HEPABEHCTB.

» M300pakaTh Ha KOOPJMHATHOW TIUIOCKOCTH TpaduKu JHUHEHHBIX YypaBHEHUH U
HCIIOJIb30BATh UX I PEUICHUS] CUCTEMBI JINHEHHBIX YPAaBHEHUM.

1P 4

» OnepupoBaTh NOHATUSIMHU: MOCIEIOBATENILHOCTD, apu(MeTHUeCKasi U reoOMETpUIEcKas
[IPOrPECCHUHU.

» OnepupoBaTh NOHATUAMM: OECKOHEYHO YObIBarolasi IeOMETpPUYECKasl Iporpeccus,
cymMmMa OECKOHEYHO yOBIBAIOIICH T€OMETPHUECKON IPOTPECCHH.

» 3aJaBaTh NOCJIEI0BATEIBLHOCTH PA3INYHBIMU CIIOCOOAMHU.

» Vcrnonb30BaTh CBOMCTBA MOCIIEOBATEILHOCTEN U IPOTPECCUI /ISl PEILIEHUS pealbHbIX
3aJa4 IPUKIIAJHOTO XapaKTepa.

» OnepupoBaTb TOHATHUAMHU: HENpepbIiBHAS  (QyHKIUSA; TPOU3BOAHAS  (PYHKIUU;
HCII0JIb30BATh T€OMETPUUYECKUN U PU3NYECKUI CMBICI MPOU3BOIHOM JIIsl peIIeHUs 3a/1a4.
» Haxoauth mpousBojHbIE 37€MEHTApHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHUH.

» Vcnonp30BaTh MNpOW3BOJAHYIO MJIsl HCCIENOBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
9KCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl HCCIEI0OBAHUS K IOCTPOCHUIO IPapUKOB.

» Vcnonb30BaTh NPOM3BOJHYIO Uil HAXOXKACHUS HAWIYYIIEro pelieHus B MPUKIATHBIX,
B TOM YHCJIE€ COIIMATIbHO-3KOHOMHUYECKHUX, 3a/1a4ax.

» OnepupoBaTh MOHATUSAMU: MEPBOOOPA3HAS M MHTErPaj; MOHUMATh T'€OMETPUUECKUM U
(buznueckuit CMbICT HHTETpaa.

» Haxoauts mnepBooOpa3Hble »3lE€MEHTAapHBIX (DYHKIMH; BBIYUCIATH WHTErpal o
dhopmyne Hetotona-JleiiGnuna.

IP 5

» OnepupoBaTh MOHATUSAMHU: MHOXECTBO, OTIEpPAIK HaJ MHOKECTBAMH.

» Mcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaT [Uisi OMNHMCAHHUS — PEaJbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX MPEIMETOB.

» OnepupoBaTh NOHATHSAMU: OINIPeNICIICHUE, TEOPEMA, CIEICTBUE, T0KA3aTEIbCTBO.

ITP 6

» OmeprpoBaTh NOHATHAME: TOUKA, IPsAMast, TNIOCKOCTb.

u [[pUMEHATH aKCHMOMBI CTEPEOMETPUHM W CJIEACTBUS W3 HHUX TPH  PEHICHUH
reOMETPUYECKUX 33/1a4.

» OmepupoBaTh MOHATHSAMHU: MAPAUIETBHOCTh M IEPICHIUKYISIPHOCT MPSIMBIX H
IIJIOCKOCTEM.

» KitaccuunmpoBats B3anMHOE paciiosiokeHue NPsSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

» OmepupoBaTh MOHATUSMHU: JIBYIPaHHBIA Yrojl, TPaHU JIBYTPaHHOTO yria, pedpo
JBYTPaHHOTO YTjla; JMHEHHBIH Yroy ABYTPaHHOTO yriia; rpajycHas Mepa JABYTPaHHOTO
yria.

» OmepupoBaTh MOHATHAMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIH MHOTOTPAHHHK,
3JIEMEHTBI MHOTOT'PAaHHUKA, TPABUIILHBI MHOTOTPAHHHK.

= Pacrio3naBaTh OCHOBHBIE BH/IBI MHOTOTPAHHHUKOB (MMMPaMua; MPU3Ma, IPSIMOYTOJIbHbIN
napasenenunes, Kyo).

» KimaccudummpoBars MHOTOTpaHHHMKH, BBIOMpas OCHOBaHMS JUIS KiIacCH(UKAIMH
(BBITIYKJIBIE W HEBBINTYKJIbIE MHOTOTPAaHHUKH; TPABHIbHbIE MHOTOTPAHHHUKH; TIPSMBIE H
HaKJIOHHBIE TIPH3MBI, TapaJUICIICITHITCIb! ).

= OmepupoBaTh NOHATHAME: CEKYIIasi INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

» OOBSICHATH MMPUHIIMITEI TOCTPOEHHSI CEYSHUH, UCTIONIB3Ysl METO/T CIIEIOB.

» CTpOHTH CEYEeHUS] MHOTOTPAaHHUKOB METOJIOM CIIE/IOB, BHIIIOJIHSTE (BBIHOCHBIC) IJIOCKHE
YepTEeXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

wPemare 3agaunm Ha HaxXOXJEHHE T'EOMETPHYECKUX BEIMYMH 10 O0pasnaM WM
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AJIropurMam, IMPUMCHAA HU3BCCTHHIC AHAJIUTUYCCKUC MCETOAbI npu peIICHUN
CTaHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BBIYUCICHUC paCCTOSIHI/If/’I MCXKIAY [IBYMA
TOYKaMH, OT TOYKH OO0 HpSIMOfI, OT TOYKHU OO IINIOCKOCTH, MCIKAY CKPCIIMBAIOIMIUMUCH
IIPpsAMBIMH.

m Pemmatne 3aa4u Ha HaxO0XJICHUEC TICOMCTPUUCCKUX BCJIWYHMH 110 06pa311aM nJIIn
AJIropurMam, IMPUMCHAA MU3BCCTHHIC AHAJIUTUYCCKUC METOAbI npu pEeIICHUN
CTaHJapTHBIX MaTEMAaTHUYCCKUX 3aga4 Ha BBIYUCIICHUC YIJioB MCKIY
CKpCHIMBAOIIUMHUCA ITPAMBIMH, MCIKAY HpﬂMOﬁ " IIOCKOCTBIO, MCKAY IINIOCKOCTAMMU,
JBYI'PAHHBIX YIJIOB.

= Beruncnsate 00bEMBI M TIJIOMIAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUPaMK/IA)
C IPUMCHCHUECM (1)OpMYJ'I, BBIYUCIIATE COOTHOIICHUA MCKIY IIIOIIaAsIMU HOBerHOCTefI,
00béMaMu OJOOHBIX MHOTOIPAHHUKOB.

» OnepupoBaTh MNOHATUSMHU: CHUMMETPUSI B TPOCTPAHCTBE;, ILIEHTP, OCh U IUIOCKOCTb
CUMMETPHUHU; LEHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYPBHI.

= I13BNI€KATD, npeoOpa3oBHIBATH u WHTEPHPETUPOBATH uHdopmaIuio 0
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, TNpEeACTAaBIECHHYI0O Ha YepTekax H
pHUCYHKaX.

= [I[prBOIMTE mpHMEpPBl MAaTEMATHYECKUMX 3aKOHOMEPHOCTEH B MPUPOJAE M KHU3HH,
pacro3HaBaTh MPOSIBICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.

» [[pyMeEHATh TOJIydeHHBIE 3HAHWA HAa MPAKTUKE, pelaTh IPaKTUYECKHE 3aJadH,
CBSI3aHHBIC C HAX0KJICHHEM T'€OMETPHUECKIX BEIINYHH.

= OnepupoBaTh  TOHSATHIMH: HWIMHIpUYECKass  MOBEPXHOCTh,  OoOpasyrouiue
MWIMHAPUIECKON TOBEPXHOCTH; MHMJIMHIDP; KOHWYECKas TOBEPXHOCTh, 00Opa3ylomime
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEpXHOCTb.

= Pacnio3naBate Tena Bpamienus (MUJIMHIP, KOHYC, cdepa U map).

» OOBSACHATH CIIOCOOBI MMOJTYYCHHUS TEJI BPALCHHSI.

= KimaccuguimpoBars B3auMHOE pacnoioxeHne chepbl U MI0CKOCTH.

= OniepupoBaTh MOHSATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BHICOTA CETMEHTA;
IIApOBOM CIIOH, OCHOBAHHUE IIAPOBOT'O CIIOS, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

= Bbrauciiate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TEIl BPAIICHUS, TEOMETPUICCKUX TeEIl C
npUMeHEHHEeM (HOPMYIL.

= OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIN B cepy U ONMUCAHHBIA OKOJIO
cdepsr; chepa, BIUCAHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

= BBIUKCIIATE COOTHOIICHUST MEXY TUIOIIASIME MOBEPXHOCTEH U 00bEMaMHU TIOJOOHBIX
TEJL.

= M300pakath u3ydaemple (QUTYpbI OT PYKH W C TMPUMEHEHHUEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

= BEITIONTHATE (BBIHOCHBIE) MIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYP:
BH/I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpaIllCHHS.

= OnepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

= BEITONHATE  A€WCTBUSI CIOXKEHUS BEKTOPOB, BBIYMTAHMUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YUCII0, 00BSACHATH, KAKUMU CBOMCTBAMH OHU 00JIaat0T.

= [[puMeHsTh MpaBuiIo napauienenunena.

= OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MeEXAy BEKTOpaMmu,
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CKIIPHOE IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIEC U KOMILJIAHAPHBIE BEKTOPBI.

= Haxomute cymmy BEKTOpPOB U NPOM3BEACHHME BEKTOpPA HA YUCIO, YroJl MEXIy
BEKTOPAMM,  CKaJSIPHOE  IIPOM3BEACHME,  paCKIa[blBaTh  BEKTOp 10  JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

= 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT.

s Pemrare  mpocreiimme reoMeTpUdYecKMe  3aJadd  Ha  IIPUMEHEHUE  BEKTOPHO-
KOOPAMHATHOTO METO/1A.

» [I[prBOIMTE mpHMEpPBl MAaTEMATHYECKUMX 3aKOHOMEPHOCTEH B MPUPOJE M KHU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

» [[pyMEHATE TOJIydeHHBIE 3HAHUS Ha IMPAKTHKE, pEIIaTh IPAKTHYECKUE 3a]ayH,
CBS3aHHBIE C HAXOXKJACHUEM I'€OMETPUYECKUX BEJINUHUH.

np7

» UuTarh U CTPOUTH TAOJIMLIBI U JUATPAMMBI.

» OnepupoBarh TOHATUAMHU: CpeaHee apupMeTHuecKoe, MeauaHa, HauOoJbIlee,
HauMEHbIIIee 3HaueHue, pa3Max MacCHBa YUCIIOBBIX JIaHHBIX.

» OnepupoBarh MOHATHUSAMU: CIy4YalHBIA SKCIIEPUMEHT (OIBIT) U ClydailHOE€ COOBITHE,
JJIeMEHTapHOE COOBITHE (PJIIEMEHTApHBIA HCXOJ) CIY4alHOTO OTBITA, HAXOJUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMHU CIIyYaWHBIMH COOBITUSIMH, HaXOAWUThb U
CpPaBHHMBATh BEPOSITHOCTU COOBITUIN B M3yYEHHBIX CIy4ailHBIX KCIIEPUMEHTAX.

« Haxomute u QopmynupoBaTh COOBITHSI: TepeceyeHre W OOBEAMHEHUE JIaHHBIX
cOOBITHI, COOBITHE, TPOTUBOTIOJIOKHOE JTaHHOMY COOBITHIO; MOJIb30BaThCS TUarpaMMaMu
Diinepa u GopMysIoi CI0KEeHUS BEPOATHOCTEN MPU PEILICHUH 3a/1ay.

» OnepupoBarh MOHATUSMU: YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSITHOCTH C MOMOIUIBIO MTPAaBHJIa YMHOKEHHUS, C TIOMOIIIBIO JIepeBa CIIy4aifHOTO OIbITA.

» [IpuMeHsATP KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MTPU PEILICHUH 3a/1ay.

» OnepupoBarh MOHATHUAMU: HCHBITAHUE, HE3aBUCHUMBIE UCIBITAHUS, CEPHsl UCIBITAHUH,
ycIiex U HeyJaua; HaXx0JUTh BEPOATHOCTH COOBITHI B CEpUU HE3aBUCUMBIX UCIIBITAHUH 10
TIEPBOTO yCIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU UCTIBITAaHUHN bepHysum.

« OnepupoBaTh MOHATHSAMH: CiydailHas BeEJIIMYMHA, pACIpe/eleHUe BEPOSTHOCTEH,
Jarpamma pacrpeieeHus.

» CpaBHMBaTh BEpPOSATHOCTU 3HAUEHUH CIIydallHOUN BEIMUYMHBI MO paclpeieseHUI0 WU C
MIOMOIIBIO TUArpaMM.

» OnepupoBaTh NOHATHEM MAaTEMaTUYECKOTO OKUIAHHS; MPUBOAUTH MPUMEpPHI, Kak
MPUMEHSIETCS] ~ MAaTeMaTU4YecKoe  OXHJaHWE  CIy4alHOW  BETUYMHBI  HAaXOJAUTh
MaTeMaTH4eCKOe OKUIAHHE 10 TAHHOMY PaclpeeIeHUIO.

« VMeTh mpesacTaBieHue 0 3aKOHE OOJIBIIUX YHCET.

« VMeTh npezcTaBieHue 0 HOpMaJIbHOM pacpeieICHHUH.
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2. CTpyKTypa M coaep:xaHue y4eOHOro npeamera

2.1. O0bemM JUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bua yueoHoii paboTbl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 NpeaMeTa 240
Oos3aTebHAst ayANTOPHAsSL HATPY3Ka 160
B T.4.

OcHOBHOE coep:KaHue 130
BT. U..

TEOpEeTUYECKOe 00yIeHNE 82
MPaKTUYECKHUE 3aHITH 46
IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepKaHNe (COAepKaHUE 39
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOpPETHYECKOE 00yUueHne 10
MPAKTUYECKHUE 3aHATHS 22

IIpome:kyTouHasi arTecTanus (IK3aMeH)
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2.2. TeMaTH4eCKHUH IJIaH U COAEP:KaHUe Y4eOHOr0 npeaMera

Conepxanue yueOHOro Marepuasa (0CHOBHOe H PO¢ecCHOHAIBHO-

HaumeHoBaHue pa3aeioB 1 . | O0bem dopmupyemblie
Tem OPUEHTHPOBAHHOE), JIA00OpPaTOPHbIE U MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM 4ACOB KOMITETCH M
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHognoe codepicanue
Paszgea 1. IloBTOpeHune kypca MaTeMaTHKH OCHOBHOM HIKOJIBI 10
Tema 1.1 Conepkanne yaeOHOro MaTepuaa
[enp u 3amaum MaTemMaTHKH Ilens 1 3amaun MaTeMaTUKH IIPpU OCBOCHHUHU CIICIIMAIIbHOCTH.
pu ocBOoeHUM | ba3oBble 3HAHWS W YMEHUA 10 MaTeMaTHKe B MPOPECCHOHATHPHOU U B
CIENMaNBbHOCTH. Uucina M | mOBCEJHEBHOM JEATEIHLHOCTH.
BBIYUCIICHUS JlefictTBusi  HaJ  TOJOXWUTEIbHBIMH W OTPUIIATEILHBIMH  YHCIAMHU, C
OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSIMHU.
JlelicTBusI cO cTeneHsIMH, (POPMYIIBI COKPAIIEHHOTO YMHOKECHHS
KombOuampoBanHoe 3aHsTHE 2
Tema 1.2 Coneprkanue y4eOHOTo MaTepuasia
IIpoueHnTHBle  BBIYMCIEHUSA. | [IpocThie  TPOLEHTHI, pa3HBIE CHOCOOBI WX BBIUKCICHHS. JIMHEHHEBIC, JIP 1-8, MP 1-9, ITP
YpaBHEHUS 1 HEPABEHCTBA KBaJ[paTHbBIC, APOOHO-THHEHHBIC YPaBHEHUS U HEPABEHCTBA 1-5
[IpakTnueckoe 3anaTue 2
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepircanue (codeprcanue
[IponieHTHBIE BBIYMCICHUSI B | HPUKIAOHOZ0 MOOYIIA)
npoQeccHOHaNbHbIX 3aJauax | [IpocThle M CIHOXKHBIE  MPOIEHTHI.  [IPOIIEHTHBIC  BBIYMCICHUS B
npodeccuoHaNbHBIX 3a7auax
[IpakTueckoe 3anaTue 4
Tema 1.4 CopepxaHnue yueOHOro Marepuaia
Pemienne 3amay. BxonHoii | Beruncienuss u npeoOpa3oBaHus. YpaBHEHHS W HEpaBeHCTBA. [ eomeTpusi Ha
KOHTPOJIb MJIOCKOCTH
KonTponsHas pabora 2
24

Pa3nes 2 IIpsiMble ¥ IVIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE

Tema 2.1. OcHOBHBIE NOHIATUSI
CTEPEOMETPUHU.

CopepxaHue yueOHOTro MaTepualia

Hpez[MeT CTCPCOMCTPHUH. OCHOBHBIC ITOHSATHS (TO‘-IKa, npsMasi, TJIIOCKOCTb,

JIP 1-8, MP 1-9, TTP
6
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PacnonoxxeHne mHpsAMBIX WU
IIJIOCKOCTEMN

npoctpaHcTBo). OCHOBHBIE aKcHOMBI — crepeomeTpuu. llepecekarouuecs,
NapajuleJIbHbIE M CKPEIIMBAIOIIMECS IpPsMBbIE. YTOI MEXKAY IMPSIMBIMU B
npoctpanctee. [lepneHauKyasspHOCTh NpsIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE

burypsl

KoMOuHUpOBaHHOE 3aHSITHE

Tema 2.2. IlapannenbHOCTh
NPSAMBIX, IpsAMON u
TIOCKOCTH, IIIOCKOCTEH

Conepkanue yqaeOHOTO MaTepuaia

[TapannensHble npsiMas U mwiockocts. Onpenenenue. [lpusnak. CpoiicTsa.
[Tapannensubie iockoctu. Onpenenenue. [Ipuznak. CoricTBa.

Terpasap u ero snementsl. [lapamienenunen u ero anemeHThl. (CBoHCTBa
MIPOTUBONOJIOKHBIX TpaHed M JauaroHaned mnapauienenunena. Ilocrpoenue
OCHOBHBIX C€YEHUI

KombuampoBanHoe 3anstuie

[IpakTrueckoe 3aHsTHE

Tema 2.3.
[lepnenuKyIApHOCTH
MPSAMBIX, IPSMOH U
IUIOCKOCTH, TNIOCKOCTEH

CoJnepkanue yaeOHOro MaTepuaia

[Iepnennukynspusle npsMmele. [lapannensHble MpsiMble, MEPIEHIUKYISIPHBIE K
MJI0CKOCTH. [IpU3HaK NepneHMKyIIpHOCTH MPSIMOM M TUNIOCKOCTH

KombOuampoBanHoe 3aHsTHE

Tema 2.4. Ilepnenaukynsip u
HakJIOHHag. TeopemMa 0 Tpex
MepIeHIUKYIsApax

Coneprkanme yueOHOTO MaTepraa

[lepnienaukynsip ¥ HakJIOHHas. TeopeMa O TpexX MNEpHEeHAUKYIsApax. YToi
MEX1y MPSAMOI1 U MIOCKOCTBIO.

VYron mexay miockocTsamu. [leprneHaAuKyIsipHbIE MTOCKOCTH.

Paccrosinus B mpoctpaHcTBe

KOM6I/IHI/IpOBaHHOC 3aHATUC

HpaKTI/I‘ICCKOC 3aHATUC

Tema 2.5. Koopaunatel u
BEKTOPHI B IIPOCTPAHCTBE

CopepxaHue yueOHOro Marepuala

JlexkapTOBBI KOOPAMHATHI B MMpoCcTpaHCTBe. BekTophl B mpoctpaHcTBe. CroxeHne
U BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BekTopa Ha uucno. CkanspHoe
npousBeieHne BeKTopoB. [Ipocreiiniue 3a1a4n B KOOpAUHATAX

KOM6I/IHI/IpOBaHHOC 3aHATUC

HpaKTqucxoe 3aHATUC

Tema  2.6. Ilpamble wu
IUIOCKOCTH B IPAKTHUYECKUX
3a/1a4ax

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue
HPUKTIAOHO20 MOOY5)

Bzaumnoe PACIIOJIOKCHUC MPSIMBIX B IIPOCTPAHCTBC. HapaJ'IJ'IeJ'IBHOCTL Hpi[MOfI n
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IJIOCKOCTH, IAapajuIeIbHOCTh IUIOCKOCTEH, MEPHEHAUKYISIPHOCTh IJIOCKOCTEH.
Pacnionoxenne npsMbIX M IUIOCKOCTEM B OKpYy)KawolleM wMupe (mpupone,
apXUTEKTYype, TEXHUKE). PellieHne npakTUKo-0pueHTUPOBAHHBIX 3aau

KombunmnpoBanHoe 3anstue 2
IpakTHYecKOe 3aHsATHE 2
Tema 2.7 Pemenue 3amau. | Comepikanue yueOHOTO MaTepuaia
[Ipsmbie 5 IJIOCKOCTH, | PacnoiioxkeHnne npsiMbIX U IJIOCKOCTEN B IpocTpaHcTBeE. [lepnenauKynsipHOCTh U
KOOpJIMHATEl M BEKTOPHl B | NAapaJUIEIBHOCTh MPSIMBIX W IUIOCKOCTEH. JlekapToBbl KOOpAMHATHI B
MIPOCTPAHCTBE npoctpaHcTBe. BekTopsl B mpoctpaHcTBe. Cll0KEHHWE U BBIUMTAHHE BEKTOPOB.
YMHOkEHME BeKTOpa Ha unciio. KoopauHaTel BeKTopa
Kombunuposannoe sanamue
KonTtpossHast paboTa 2
Paszpnen 3. OcHoBbl TpUroHOMeTpHuH. TpUroHomMerpuyeckue GPyHKUMHU 16
Tema 3.1 Conepkanne yaeOHOro MaTepuasa
Tpuronomerpuyeckue Pagnannas wmepa yrma. [loBopoT TOYKM BOKpPYr Hauyana KOOpPAMHAT.
GbyHKIIII IIPOMU3BOJLHOTO | OnpeneneHne CUHyca, KOCHMHYca, TaHIe€HCa M KOTaHTeHca. 3HaKM CHHYCa,
yria, yucia KOCHHYyCa, TaHreHca M KOTaHIeHCa [0 YEeTBEPTSIM. 3aBHCUMOCTb MEXIY
CHUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT'€HCOM OJIHOTO M TOTO K€ yria
KombuampoBanHoe 3aHsTHE 2
Tema 3.2 OcnoBuele | ConeprkaHue y4eOHOTo MaTepuasa
TPUTOHOMETPUYECKHE Tpuronomerpuyeckue TOK/IECTBA. [IpeobpazoBanus MPOCTEUIINX
TOXJIeCTBa TPUTOHOMETPUYECKUX BbIpaKeHUH. CHHYC, KOCHMHYC, TAaHI'€HC W KOTAHIE€HC JIP 1-8, MP 1-9, ITP
YIJI0B OL U - O 2
KomOuaMpOBaHHOE 3aHATHE 2
Tema 3.3 CopepxaHnue yueOHOro Marepuaia
Tpuronomerpuyeckue OO6nacTh onpeeNieHns U MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (PYHKIIHIA.
(GyHKIMHM, HX CBOHCTBA M | YETHOCTh, HEYETHOCTb, IEPHOJUYHOCTE TPUTOHOMETPUYECKUX  (DYHKIIHH.
rpaduxu CsoiicTBa u rpaduxu QyHKIUR y = cos X, y = sin X, y = tg X, y = ctg x. Cxxatue u
pacTskeHHe TpaKOB TPUTOHOMETPUYECKUX (PYHKIUH.
IIpeobpazoBaHue rpauKOB TPUTOHOMETPUYECKUX (PYHKITHIA
KomMmOuHupoBanHoe 3aHATHE 2
Tema 3.4 O6patnsie | Coneprkanue yueOHOro Marepuasia
TPUTOHOMETPUUECKUE Ob6patHble TpuroHomerpuyeckue Gynkimu. Mx cBoiictBa v rpaduku.
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byHKIIIN KombOunupoBanHoe 3aHsTue 2
Tema 3.5 CopepxaHue yaeOHOT0 MaTepualia
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
YpaBHEHHUS U HEPABEHCTBA Pemenne TpUroHOMETPUUECKUX YPABHEHMHM OCHOBHBIX THUIIOB: MPOCTEHUIINE
TPUTOHOMETPUUECKNE YPABHEHHUS, CBOJSILMECS K KBaJpaTHBIM., pEIlIaeMble
pa3oKEeHUEM Ha MHOYKHUTEIH, OAHOPOIHbIE.
[IpocTennye TpUroHOMETPUYECKUE HEPABEHCTBA
KomOunupoBanHoe 3aHsTue
[IpakTrueckoe 3aHsATHE
Tema 3.6 Pemenue 3anmau. | ComepkaHue yueOHOro MaTepuaa
OCHOBBI Tpuronomerpui. | [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUI. Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX  ypaBHEHHMI W  HEpaBeHCTB, B TOM 4HCIE C
byHKIIMN WCTIOJIb30BAHUEM CBOMCTB (DYHKITHIA
KoMOuHupoBaHHOE 3aHATHE.
KonTtposbHast paboTa 2
Pasznen 4. [lponsBoaHasi v nepBoodpasHast GyHKUMH 34
Tema 4.1 [Tousitue | Comepxanue yueOHOTO MaTepraia
npons3BogHOW. @opmynel U | [Ipupamenune aprymenrta. Ilpuparmienwe (QyHKIUW. 3amadd, MPHBOJAIIME K
npaBuia MOHATUIO MPOU3BOAHON. OrmnpeneneHue MNpPOU3BOAHON. AJTOPUTM OTBICKAHUS
muddepeHupoBaHUs npon3BogHON. Dopmyinsl nuddepennupoBanus. [IpaBuna quddepennmpoBanus
KomOuaMpoBaHHOE 3aHTHE 4
[IpakTnueckoe 3aHaTue 2
Tema 4.2 Tlomatue o | CoaepxaHue yueOHOTO MaTepHaia 1P 1-8. MP 1-9. [P
HENPEPBIBHOCTH  QYHKLMH. [y e o HenpepbiBHON (yHkuuu. CBoiicTBa HempepwiBHOW (GyHKIMU. CBS3b ’ 4 ’
Meton nnTepsanos MEXIYy HEMpephIBHOCTbIO U U dEepeHIUpYyeMOCThI0 (YHKIMH B TOYKE.
ANTOpPUTM pellIeHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB
KomMmOunupoBanHoe 3aHstue 2
Tema 4.3 CopepxaHue yueOHOTo MaTepralia
I'eomerpuueckuii u | 'eoMeTpUyecKrii CMBICT MPOM3BOJHOW (QYHKIMH — YIJIOBOH KO3(POHUIMEHT
buznueckuit CMBICH | KacaTelbHOU K Tpaduky QYyHKIMU B TOUKE. YpaBHEHUE KacaTeNbHOU K rpaduky
IIPOU3BOIHOM GbyHKIMH. ANTOPUTM COCTaBIIEHUS ypaBHEHHUs KacaTelbHOW K Trpaduky
dynkimn y=f(x)
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KoMOuHupOoBaHHOE 3aHITHE

Tema 4.4 MOHOTOHHOCTH
¢ynkuuu. Touku sKkcTpemMyma

Conepkanue yqaeOHOTO MaTepuaia

Bospacranue u yObiBanue (pyHKIMH, COOTBETCTBHE BO3pACTaHUs M yOBIBaHUS
(GyHKIMU 3HAKY TPOW3BOJHON. 3amauM Ha MakCUMyM M MUHUMYM. AJTOPUTM
uccie1oBanus QYHKIMY U TIOCTPOCHUS ee rpadyKa ¢ MOMOIIBIO TPOU3BOTHON

KoMOuHupoBaHHOE 3aHITHE 2
Tema 4.5 HUccnenosanue | Comepikanue yueOHOTO Marepuaa
yHKIMI M HOCTPOCHHE | VfccpenoBaHue (yHKIIMM Ha MOHOTOHHOCTH U TTIOCTPOEHHUE TPAPUKOB
rpapukoB KoMOUHUpOBaHHOE 3aHATHE 2
[MpakTrveckoe 3ausaTHe 2
Tema 4.6 HaubGomemee wu | Coxepxanue yueOHOTO MaTepraia
HauMEHbIIIEe 3HauyeHus | Haxoxxaenne HanOOJBIIEr0o M HAMMEHBIIEro 3HAYCHHH (YHKIUN, MOCTPOCHUE
byHKIIAN rpauKoOB € MCIOJIb30BAHUEM amlapaTa MaTeMaTHYeCKOTo aHaIn3a
KombuampoBanHoe 3anstre 2
[IpakTuueckoe 3aHsATHE 2
Tema 4.7 Haxoxnenue | Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooepircanue
ONTUMAJIBHOTO pPe3ylbTaTa C | HPUKIAAOHO20 MOOY15)
IIOMOIIBI0 TIPOU3BOAHOM B | Hammenbliee n HanOoJIbIee 3HAYCHNE (DYHKIIHH
NPaKTUICCKUX 3a1avax Kom0OuHHpOBaHHOE 3aHsTHE 2
[IpakTnueckoe 3anatue 2
Tema 4.8 TIlepooOpa3znas | Coxepxanue yueOHOTO MaTepuaia
byHKINHA. IIpaBuna | O3HaKOMIICHHE C TIOHATHEM HHTErpaja M ImepBooOpa3Hoi mais GyHkiuu y=f(X).
HaXO0XJIE€HHs NepBOOOpa3HbIX | PelieHne 3a7ad Ha CBSI3b MEPBOOOPA3HOW M €€ MPOU3BOJHOM, BBIYHUCIICHHE
nepBooOpazHoil ans nanHo QyHkuuu. Tabnuma dopMmyn s HaXO0XKACHUS
nepBooOpasHbiX. M3yueHnue npaBuiia BEIYUCICHHS IEPBOOOPA3ZHON
KomOuHMpOBaHHOE 3aHATHE 2
[TpakTiyeckoe 3aHaTue 2

Tema 4.9 IImomans
KPUBOJIMHEMHOW  TpaleLyH.
®opmyiia Herorona -
JleiibHu1Ia

CopepxaHue yueOHOTo MaTepralia

3amaun, MPUBOJAIINE K TMOHSATHIO OMPEIEICHHOTO MHTErpajga — O BBIYMCICHUU
IUIOIIAIM KpUBOJNMHEHHOW Tpaneuuu. [loHsthe ompenenéHHOro HHTErpana.
I'eomerpuueckuii U Gu3MUECKUN CMBICT OmpeneneHHoro uHrerpana. dopmyna
HrroTona — Jleiibuua.

Pemenune 3amad Ha TNpUMEHEHHE WHTErpalia Uil BBIYUCICHHS (DU3HUECKUX

17




BEJIMYMH U TUIOIIAEN

KomMOuHupoBaHHOE 3aHITHE 2
[IpakTuueckoe 3aHsiTHE 2
Tema 4.10 Pemenue 3amau. | Comeprkanue yueOHOTO MaTepuaa
IIpounsBoHas u | @opmynsl u mnpaBuwina guddepeHuupoBanus. HcecnenoBanue (QyHKIMI C
nepBooOpazHas pyHKIUH. MIOMOIIIBIO TIPOU3BOAHON. HanboJibliee n HauMeHbIIee 3HaAYCHUS PYHKIINH.
Beruncnenue nepooOpaszHoii. [IpuMenenne nepBooOpa3Hoit
KombunmnpoBanHoe 3anstuie
KonTtpospHast paboTa 2
Paszpen 5. MHOrorpaHHMKH M TeJ1a BPallleHHs 26
Tema 5.1 [Tpuzma, | Coaeprxanue yueOHOTO MaTepraia
napajuieJIenuIe/, KyO, | [Ipu3ma (HakiIOHHasI, mpsiMasi, paBHIbHAsA) U e€ snmeMeHThl. [lapamenenmumnes.
MUpaMKia U UX CEUEHUs CgoiicTBa npssmoyroasHoro napamuienenunena. Ky6. I[upamuna u e€ sneMeHTsI.
[IpaBuiibHAsI MMpaMuia
KombOuaMpoBanHoOE 3aHsTHE 4
Tema 5.2 [TpaBunsubie | Conepkanne yaeOHOTO MaTeprana
MHOTOTPAaHHUKHU B )KU3HU [Inomans mnoBepxHOCTH  MHOTOrpaHHuKoB. Ilpocteiimme  koMOuHAIMN
MHOTOTPaHHUKOB. BhIuncIeHHE 37E€MEHTOB NPOCTPAHCTBEHHBIX Guryp (pédpa,
nuaroHanu, yrisl). [IpaBuibHble MHOTOTPAHHUKH
KomMmOunupoBanHoe 3aHstue 2 JIP 1-8, MP 1-9, ITP
Tema 5.3 Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepircanue 6
Hunuuap, KOHYC, Wap U UX | PUKIAOHO20 MOOYJIA)
ceueHus Hunuaap, xonyc, cpepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KpPYrOBOTO
WIMHIpA, TPSMOro KPYroBoro koHyca. M3o00pakeHue Ten BpalleHus Ha
wiockoctu. IIpeacraBnenue 00 yceuéHHOM KoHyce. CedeHHs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXOJIAIIEe Yepe3 BEPIINHY), CEYSHUs] IIUINHIpA
(mapannenbHO U MEePHEHAUKYISIPHO OCH), CeUeHUsAX mapa. Pa3Béprka mununapa
U KOHYCa
KomMOunupoBanHoe 3aHsTHE 2
[IpakTHdeckoe 3anaTue 4

Tema 5.4 O0beMBI U IUIOMIAIA

CopepxaHue yueOHOTro MaTepralia
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IIOBEPXHOCTEH Tell

O0beM mpsmoyronbHOTO mapamuienenunena. Oo6vem kyba. OOBEeMBI MPSMOIA
npu3Mbl ¥ umHApa. O0beMbl TUpamMuIbl U KoHyca. O0beM mmapa

KoMOuHUpOBaHHOE 3aHSITHE 4
Tema 5.5 IIpumepsl | Ilpogheccuonanvro-opuenmuposantoe cooepicanue (cooepircanue
CUMMETpPHUH B MTPOQeccuu RPUKTAOHO20 MOOYNA)
[TonaTue o cumMeTpuM B IPOCTpPaHCTBE (IIEHTpaJIbHAS, OCEBast, 3epKaJIbHAs).
O060011eHNEe MPEeACTAaBICHUM O MpaBUIIbHBIX MHOTOIpaHHUKaxX (TeTpaszp, KyoO,
OKTa’JIp, 10JIEKa3AP, UKOCASIP).
[Ipumepsl cumMmMeTpuil B npodeccuu
KombunmnpoBanHoe 3anstrie 2
IpakTHvecKoe 3aHsATHe 2
Tema 5.6 Pemenue 3amau. | Comepxanue yueOHOTO MaTepraia
MHororpanHuk ¥ Tena | OgpeMsl 1 TJTON[AIM TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS
BpallCHHA KomOunupoBanHoe 3aHstue
[IpakTHueckoe 3aHsATHE
KonTtponbHas padoTa 2
Pa3nen 6. Crenenu u kopHu. CteneHHas, nokazarejabHasi M JJorapupmuyeckas QyHKIUH 34
Tema 6.1 Crenennas | Conepsxkanne yaeOHOTO MaTepuania
$ynkuus, ce CBOHCTBA. | [JoHsTHE KOPHS N-Of CTENEHH U3 JeHCcTBUTENbHOTO umcia. Pynkmun y = Vx
IIpeoOpasoBanue BBIDAKEHUH | yx cBoiicTBA 1 rpa¢uku. CBoiicTBa KOpHS n-od cteneHu. [IpeoOpazoBanue
C KOPHSIMHU N-OH CTENCHH HMPPalMOHAIbHBIX BIPAXKECHUI
KomOuaMpoBaHHOE 3aHTHE 2
Tema 6.2 CoiictBa cremnenu ¢ | Coaeprkanue yueOHOro MaTepuana
paloHaIbHBIM u | [onsTve cTeneHW ¢ palMoHANIbHBIM TOkazaTeneM. CTeneHHble (YHKIHH, UX JIP 1-8, MP 1-9, ITP
JeUCTBUTEIHHBIM CBOMCTBa U rpaduku 1-2
MoKa3aTessiMu KomOuHMpOBaHHOE 3aHTHE 4
Tema 6.3 Pemenune | Conepxanue yueOHOro MmaTepuana
MPPalMOHAIILHBIX YPABHEHUH | PaBHOCHIIBHOCTB HppAIIMOHAIBHBIX YpaBHEHUH. MeTo bl UX peleHus
KomMmOunupoBanHoe 3aHsTHE 2

Tema 6.4 Iloka3zarempHas
¢byHKIMsA, ee  CBOMCTBa.
[TokazarenbHbIC YpaBHEHUS U

CopepxaHue yueOHOTo MaTepralia

Cremenp ¢ IMPOU3BOJIbBHBIM JE€HCTBUTEIIPHBIM IIOKa3aTelIeM. OnpeneneHI/Ie
MOKazaTeIbHOM (IJYHKI_[I/II/I U €€ CBOHCTBA. 3HAKOMCTBO C MIPUMCHCHUCM
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HepaBeHCTBa

nokaszarenbHOW (QyHKIMU. PemieHne mOKa3aTeNbHBIX YpPaBHEHHH METOJIOM
YpaBHHUBAHHS  TOKas3aTeJaed, METOJOM  BBEICHUS HOBOW  IEPEMEHHOM,
(YHKIIMOHATBLHO-TpaQUIeCKUM METOIOM. PelieHne mokazareabHbIX HEPAaBEHCTB

KombunmnpoBanHoe 3anstue 4
[TpakTrueckoe 3aHATHE 4
Tema 6.5 Jlorapudm umcna. | Comeprkanue yaeOHOTO MaTepuaia
CaoiicTBa norapupmoB Jlorapudm gucna. Coricta gorapumon. Onepanus gorapuGMupoBaHus
KombunmnpoBanHoe 3anstue 2
[TpakTHueckoe 3aHATHE 4
Tema 6.6 Jlorapudmuueckas | Comepxanue yueOHOTO MaTepraia
Gynkumsa, ee  cBoicrtBa. | Jlorapudmuueckas ¢yHkius U ee cBoiictBa. [loHsATHE JOraprupMUIECKOTO
Jlorapudmuueckue ypaBHeHus. Ornepanus NOTEHIMPOBAaHMWS. TpHM OCHOBHBIX METOJA PELICHUS
YpaBHEHUS, HEPABEHCTBA Jorapu(MHUUECKUX  ypaBHEHUH:  (QYHKUMOHAIbHO-TpaduyecKuil,  MeToJ
MMOTEHIIMPOBAHUS, METOJl BBEICHUS HOBOW mepeMeHHOU. Jlorapudpmudeckue
HEpaBeHCTBA
KomOuHHMpOBaHHOE 3aHsTHE 6
Tema 6.7 Jlorapudmsel B | Ilpogheccuonanvrno-opuenmuposanmnoe cooepiicanue (cooepircanue
IIPUPOJE U TEXHUKE NPUKTIAOHO20 MOOY1)
[Ipumenenne norapudma. Jlorapudmudeckas cnupaab B npupoae. Ee
MAaTeMaTHYECKHE CBOICTBA
[IpakTnueckoe 3anarue 4
Tema 6.8 Pemenue 3amau. | ComepxaHue yueOHOTO MaTepraia
Crenennas, nokasarenpHas U | CTeneHHas, IOKa3aTenbHas U Jorapupmudeckas yHkiyn. Penenne ypaBHeHUH
norapupmuueckas QyHKIMH | KoMOMHUPOBAHHOE 3aHATHE
KonTtponbHas padoTa 2
Pa3pnen 7. DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKH 16
Tema 7.1 CobriTre, | Conepkanue yaeOHOTO MaTepuaia
BEPOSITHOCTh coObITus. | COBMECTHBIE M HECOBMECTHBIC COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
Cnoxenne ¥ yMHOXEHHME | COOBITHI. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMBIE W HE3aBUCHMBIE COOBITHS. JIP 1-8, MP 1-9, TIP
BEPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPOU3BEICHHsI COOBITUI 7
Kom0OuHupoBaHHoe 3aHsiTHE 4

Tema 7.2 BeposatrHocTs B
npoeccuoHaNbHBIX 3aJa4ax

Ilpogpeccuonanvno-opuenmupogannoe
RPUKTIAOHO20 MOOY5)

cooeprcanue (cooepircanue

OtHOCHTENbHAS YacToTa CO6BITI/I}I, CBOICTBO €€ YCTOﬁQHBOCTH. CraTHcTUYeCcKOE
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onpejeneHue BeposTHocTU. O1leHKa BEPOSTHOCTU COOBITUS
KoMmOuHupoBanHoe 3aHsITHE 2
[IpakTHueckoe 3aHATHE 4
Tema 7.3 Huckpernas | Conepxkanue yaeOHOTO MaTepuaia
CllydaliHas BEJIM4YMHA, 3aKOH | Buapl ciaydaifHpix BenmuuH. OnpeneneHne JUCKPETHOW CITydallHOW BEIMYMHBL
ee pacrpeneneHus 3aKOH pacHpelesieHus TUCKPETHOW ciy4dalHOM BenuuuHbl. Ee uuciioBble
XapaKTEPUCTUKHU
KombunmnpoBanHoe 3anstue 2
Tema 7.4 3amaun | Coxepxanue yueOHOTO MaTepraia
MaTEMaTU4eCKON CTaTUCTUKHU. | [lepBuuHas oOpaboOTKa CTaTUCTHYECKHX NAaHHBIX. UHCIOBBIE XapaKTEPHUCTUKU
(cpennee apudmernueckoe, MeauaHa, pasMax, aucrnepcus). Pabora ¢
tabaunamu, rpapuKkaMu, 1uarpaMMaMu
KombuampoBanHoe 3ansTrie 2
Tema 7.5 Dnementsl Teopuu | Buasl  coObITui, BeposATHOCTh  coObITUH. CloXeHHe UM yMHOXKEHHE
BEPOSITHOCTEN U | BeposiTHOCTeW. JluCKpeTHas cilydaiiHas BEJIMYMHA, 3aKOH €€ pacipeiesieHUs.
MaTeMaTHUYECKOM CTAaTUCTUKU | 3aJa4ll MaTEMaTUYECKON CTaTUCTUKH.
KounTtponsHas paborta 2
IIpomeskyTouHas arrectanus (IK3aMeH)
Bcero: 160

Hcnonns3oBaHne akTUBHBIX U HHTCPAKTUBHBIX (bOpM IMPOBCACHUA 3aHaTHil. B LEIAX peain3aly KOMIICTCHTHOCTHOI'O MOJAX0Aa, A1 (bOpMHpOBaHI/IH

U pa3BUTUS OOMIMX M MPO(PECCHOHATBHBIX KOMIIETEHIIMNA OOYy4YaroluXcs, B MpoIecce U3y4eHHsl AUCLMILIMHBI HCIOIBb3YIOTCS CIEIYIONINE aKTUBHBIC U
MHTEPaKTUBHbBIE ()OPMBI MIPOBENICHUS 3aHATHI: pPa300p KOHKPETHBIX CUTYallui, TPYNIOBbIE TUCKYCCHUHU, TBOPUYECKUE 3a/laHus, JIeKIUs-0ecena, JIeKIus —
Mpe3eHTAalMsl, POOIeMHas JEKIHs, METO ] pabOThl B MaJIbIX TPYIIaxX, METO] POEKTOB.
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Ilpumepnuvie memul peghepamos (00Kk1a008), ucciedoeamenbckux nPOEeKmos

A.H. KonMoropoB — pa3HOCTOPOHHSSI TUYHOCTh XX B.
A.H. Kpb1110B - "akasemMuk kopadiectpoeHus'.

Apxumen - BeIHUYaiiuil IpeBHErpeYecKuii MaTeMaTuK, (PU3KUK U MHKEHEP.

ApXHUTEKTypa U MaTeMaTHKaA.

BekropHoe 3a1anue npsAMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Bennkue KeHIMHBI-MaTEMATHKU

Benukue 3anaun maremaruku. KBagparypa kpyra

Bennkue maTeMaTuku IpeBHOCTH

Bkiag poccuiickux MaTteMaTukoB, pu3nkoB U MexaHukoB B [loGeny nax I'epmanueii B

Benukoit OTeduecTBEeHHOM BOWHE.

I'eoMeTpust B apXuTeKType APEBHEPYCCKOIO 304ECTBA.
I'eomeTpust B )KMBONIHCH.

['eoMeTpus B )KUBOIIUCH, CKYJIBIITYPE U apXUTEKTYpE.
I'padmueckoe penieHre ypaBHEHUI 1 HEPaBEHCTB.
Erunerckue nupamupl - COBEPIIEHCTBO (POPMBI.
HccnenoBanue ypaBHEHH M HEPABEHCTB C MapaMETPOM.
Konnueckue ceueHus 1 X NPUMEHEHUE B TEXHUKE.
Jlerena 3BE31HOTO HEOA M MaTeMaTHKA.

Maremaruka J[peBrero Bocroxa.

Matemaruka B apXUTEKTYpe U AKUBOTIHCH.
MaremMartrka B HCKYCCTBE.

MaremaTuka B My3bIKE.

Maremarnka B IOCJIOBHALIAX U IOTOBOPKAX.
MaremaTuka B IpHUpo/IE.

Maremartuka B CIOPTE U My3BIKE.

Maremartuka B pusuke

HemnpepsiBHbIE 1pOOH.

[IpaBunbHbIE U NTOJIYTIPABUIbHBIE MHOTOI'PAHHUKU.
[onsitue nuddepenmana U ero NPUIOKEHUSL.

HpI/IMeHeHI/Ie CJIOXHBIX IIPOLNECHTOB B JOKOHOMHYCCKUX pacucTax.

MIPOEKTUPOBAHHUE.

CpenHue 3HaYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
CrnosxeHre rapMOHUYECKUX KOJeOaHuH.

Cxembl MOBTOPHBIX HCTbITaHUHM bepHysu.
TpancuenaentHas kpuas. Criupanb Apxumena.

[TapannensHoE
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3. YcaoBus peaju3anuy NporpaMMsbl y4eOHOI 0 peaMeTa

Y4eOHO-MeTOAMYECKOE M MATEPUAILHO-TeXHHYeCKOe oOecneyeHue MPOrpaMmbl
yueOHOro npeamera MaremaTuka

OcBoenune mporpammbl y4eOHOTO mpenMeTa MaTemaruka MpearoiaraeT HajJudue B
npodeccHoHAIbHON  00pa30BaTEIBHON  OpraHW3alliy, pPEeATU3yIoIeld 00pa30BaTeIbHYO
nporpaMMmy cpeanero oouiero odpasosanusi B npenenax ocsoenus [IIICC3 CIIO na 6Gase
OCHOBHOTO 00111er0 00pa3oBaHus, yaeOHOTO KaOMHETa MaTEMaTHKH.

Kabuner marematnueckux nucuuruina Nel7

- pabouee MecTo MpernoiaBaTes;

- pabouue mecta oOy4aroUIuXcs;

- CTCH/IHI,

- MaTeMaTu4eckue popmyIbl;

- reOMeTpUYecKHe pUrypsl;

- JINHEWKa-TPEYTr OJIbHUK;

- MAaKE€ThI TCOMETPHUICCKUX TCII;

- TIJIAKaTHI;

- TPAHCIIOPTHD;

- LIUPKYJIb;

MoOunpHBI ~ MPOCKIMOHHBIM  KomIiutekT:  HoyrOyk ~ Samsung  ND-RC710
MynbsTumenuiinblii npoextop RoverLight DVS 850

DKpaH NepEeHOCHOMN

Omneparmonnas cucreMa Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B nporecce ocBoeHus mporpammbl MpopHIBHOTO y4eOHOro npeaMera «MareMmaTuka»
CTYICHTBI IOJKHBI MOJIYYUTh BO3MOKHOCTD JOCTYIIA K 3JIEKTPOHHBIM YU4e€OHBIM MaTepuaiam
[0 MaTeMaTHhKe, UMEIOUIMMCS B CBOOOJHOM J0CTyne B ceTd VHTepHeT (3JIeKTPOHHBIM
KHHUTraM, IpakTUKymMam, TectaM, matepuanam EI'D u np.).

Jljis 3TOM 1enu UCHONB3yeTCs KOMITBIOTEPHBIN KJlacc ¢ JIMIEH3UOHHBIM MPOrPAMMHBIM
obecrieueHreM U MyIbTUMEIUHHBIM MpoekTopoM NelQ

- TEXHUYECKUE CPEJICTBA OOyUEHUS:

Cucremusrii 6710k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Momnwurop (10 mrt.): LG Flatron W1943C

Cucremnsrii 61ok: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonuTop: LG Flatron W1943C

ITpunTtep Samsung ML-1640

Ckanep HP Scanjet G2410

AyaHO KOJIOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010
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1C: Byxranrepus 8 yueOHast Bepcus

1C: Byxranrepus 8.1 yueOHas Bepcus

1C: Byxranrepus 8.2 yueOHast Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomemienue g caMoCTOATEIbHON paboThl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BHIXOJOM B
ceTb MIHTEpHET)

- TCXHUYCCKUEC CPCACTBA O6y‘ICHI/I$II

Cucremusbrit 6iox(6m.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Mounwutop(6 mt.): BENQ E910

Cucremnsrii 6710k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonuTtop: Acer V226HQL

MO®V: Canon IR 2520

Cucremusriit 6iox: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnwutop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

Ayauo KOJIOHKH

Omneparmonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP, Double Commander.
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Nogkow

Jluteparypa

OcHoBHasi JHTepaTypa
MaremaTrka: anredpa 1 Hayaja MaTeMaTH4eCcKOTro aHain3a, reomeTpus. Anredpa u
Havaya MaTemarudeckoro ananusa 10-11 kmaccsl (0a30BbIH U yriTyOJIEHHBIN YPOBHB):
yuebnuk / 1. A. AnumoBs, M. B. Tkauesa, H. E. ®egoposa [u ap.]. - 7-e uza. - Mocksa:
[Tpocsemenue, 2022. - 464 c. - ISBN 978-5-09-099445-3. - TekcT: snexrponnsrii. - URL:
https://znanium.com/catalog/product/1927172
Komsarun, FO. M. MaremaTuka: anrebpa u Hadalla MaTeMaTUueCKOTO aHaJIn3a,
reoMeTpus. Anredpa U Havajga MareMarudeckoro aHanmm3a 10 kimace (6a30BbIH U
yri1yoneHHbIH ypoBHB): yueOnuk / FO. M. Konsirun, M. B. Tkagea, H. E. ®enoposga. - 7-
e u31. - Mocksa: [Ipocsemenue, 2022. - 384 ¢. - ISBN 978-5-09-099450-7. - Tekcr:
anextpouusiid. - URL: https://znanium.com/catalog/product/1926390
Bbyry3oB, B. ®. Maremaruka: ainredpa u Hauajla MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSI.
I'eomerpus. 10 - 11 xnaccel (6a30BbIi U yriyOJIeHHBIH ypOBHB): yueOHUK / B. @.
Bbyry3os, B. B. IIpaconos ; nox pen. B. A. CanoBuuuero. - 5-e u3n. - Mocksa :
[Tpoceemenue, 2022. - 272 c. - ISBN 978-5-09-099447-7. - TeKcT : S1MEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1927222
Anrebpa u Hauana MareMatudeckoro ananusa. 10 kinacc. ba3oBslil ypoBeHb (B IBYX
yactax). Y. 1: yueOnuk / A. I'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcannaposna, E. JI.
MappaxaeBa. - Mocksa : M3natensctBo "[IpocBermenue” 2022. - 256 c. - ISBN 978-5-09-
099474-3. - Tekcr : anextponnsii. - URL: https://znanium.com/catalog/product/191849

JomosiHuTEIbHASA JIUTEpPATypa
Huxonbckuit, C. M. MaTtemaTuka: anrebpa u Hadajia MaTeMaThuieckoro ananmsa. 10
kiacc (6a30BbIi U yriryOJIeHHBINH ypoBHHM) : yueOHuK / C. M. Hukonbsckuii, M. K.
[Toramos, H. H. Pemernukos. - 7-¢ u3a. - Mocksa : [Ipocsemenue, 2022. - 432 c. - ISBN
978-5-09-099454-5. - Tekcrt: anexTpoHHsid. - URL:
https://znanium.com/catalog/product/1926385
Maremartuka: Anre6pa u Hadajga MaTeMaTHYeCKOro aHanu3a. bazoBbrit ypoBeHs. 11
kiacc : yaeonuk / A. I'. Mep3msixk, 1. A. Homuposckuid, B. b. [Tononckuii, M. C. Skup;
nox. pea. B. E. Ilogonbckoro. - 2-¢ u3j., nepecMoTpeHHoe - MockBa: M3aarenbcTBo
"[Ipoceemenue”, 2022. - 288 ¢. - ISBN 978-5-09-099459-0. - TekcT: 31eKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1927175
Maremaruka. [Ipaktukym: yaebHOoe ocodue i CpegHero npoheccuoHaIbHOrO
obpazoBanus / O. B. Tatapuukos [u np.]; mox o6mmeit penakaueit O. B. TatapaukoBa. —
M : Opaiir, 2022. - 285 c. Pexxum nocryma: https://urait.ru/bcode/414024
l'ucun, B. b. Maremaruka. [Ipaktukym: yue6HO€ mocoOue Jisi CpeAHETO
npodeccuonanbHoro oopazosanus / B. b. I'mcun, H. I11. Kpemep. — M: U3narenscTBO
HOpaiit, 2022. — 202 c. Pexxum poctyna:https://urait.ru/bcode/449059

HNuTepHeT-pecypesl
[MTopran BpsiHCKOTO TOCYAaPCTBEHHOTO arpapHoro yHuBepcutera Paznen «Hayunas
oubmoTeka» [TonmHoTekcToBbIe OKymMeHTHI http://www.bgsha.com
NC «EnrHoe 0KHO iocTyIa K 00pa3oBaTelbHbIM pecypcamy DeaepanbHOro areHTCTBa 1Mo
oOpazoBanuto http://window.edu.ru
DIeKTPOHHO-OMOTOTEeYHAsI cHcTeMa u3iatenbeTBa «Jlanby http://e.lanbook.com/
baza nannbix «A [Tu Op Memuax http://mww.iprbookshop.ru/
DnekTpoHHO-0rOMoTeuHast cuctema « MTHOOPMUO» www.informio.ru
DnekTpoHHO-OnOIMoTeyHas cucreMa «AgriLiby» http://ebs.rgazu.ru/
OnekTpoHHO-0MONMoTeuHast cuctema "HanmonansHblii dposoit pecype "PYKOHT"

http://rucont.ru
DnekTpoHHO-0nOMMoTeuHas cucrema "BOOK.ru" https://www.book.ru/
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4. KOHTPOJIL U OICHKA PE3YyJIbTATOB 0CBOCHUS yqeﬁﬂoro npeamMera MareMaTHKa

PesynbTaTsl 00yyeHus

(I)OprI H METO/bI

OLIEHKH
JINYHOCTHBIE Pe3yJIbTAThI:
Y CTHBIN/TTHCHMCHHBIN
JIP 1 I'paxxraHCcKO€ BOCIIUTaHUE OIIpoC
JIP 2 IlaTproTrnyeckoe BOCIIUTAHUE Becena
JIP 3 JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAaHUE YcTHOE coobiieHne
JIP 4 DcreTtnyeckoe BOCIUTaHUE Joxmanbl
JIP 5 ®dusnyeckoe BoCIUTaHUE TectupoBanue
JIP 6 TpynoBoe BocniuTaHnue Ponesas urpa
JIP 7 Dxonoru4eckoe BOCIUTAHNE IIpe3enTanus
JIP 8 lleHHOCTHh HAYYHOTO TIO3HAHUS Brinonnenue 3aganuii
T depeHInPOBaHHOTO
3ayfra
MeTanpeamMeTHblIe pe3yabTaThl:
VY CTHBIN/TTHCHMEHHBIN
OBJajieHUe YHUBEPCAJIbHBIMU YUeOHBIMU ompoc
NMO3HABATEJIbHBIMU J1eHCTBUAMM: becena
MP 1 6a30Bble TOTUUECKHE NEHCTBUSA: YcTHOE cooO0IIIeHE
MP 2 06a30BBI€ HCCIEN0OBATENBCKIAE IEHCTBUS: Jlokmaast
MP 3 pabota c uabopmarmeit TectupoBanue
OBiaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU Ponesas urpa
AeHCTBUAMM: IIpe3enTanus
MP 4 obmenue [IpoBepounas pabora

MP 5 coBMecTHAS NEITEILHOCTE

BrinosHenue 3amanunit

OBiageHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMHA b depeHInPOBaHHOTO

AeHCTBUAMM: 3auéra

MP 6 camoopranu3zanus

MP 7 caMOKOHTPOJIb

MP 8 »MOIIMOHAILHEBIN UHTEIUIEKT

MP 9 npunsiTHE ce0s U NPYTUX JIFOACH

IIpexmeTHbIe pe3yibTAThI: Y CTHBIN/TIMCEMEHHBIH
ompoc

I1IP 1 becena

IIP 2 YcrHOE coolmienne

1P 3 Jloknaasl

I1P 4 TectupoBanue

IIP 5 Ponesas urpa

I1P 6 [Ipe3entanus

Ip 7 [TpoBepounas pabota
Brimonnenune 3aJaHuN
T depeHInPOBAHHOTO
3ayéra
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