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1. TACIIOPT PABOYEM I[TPOT'PAMMBI YUYEBHOM JUCIHHUIIINHBI
OVYIIL.04 «MaTeMaTuKa»

1.1. MecTo NMCHUIUVIMHBI B CTPYKTYpe OCHOBHOI NpogecCuoHAIBHO 00pa3oBaTeIbLHOM
NpOrpaMmbI:

OO6meobpa3oBaTenbHas AWCHMILIMHA «MareMaTtuka» SBISETCS 00S3aTeIbHOW  YacThIO
obmieoOpazoBarenpbHOro IuKiIa obpazoBarenbHOU mporpamMmbl CIIO B coorBerctBum ¢ ®I'OC mo
cnenuanbHocT 38.02.08 Toprosoe aeno.

Pa6ouas mporpamma OVII.04 «MatemaTuka» npeaHa3sHadyeHA Ui YIIIYOJICHHOTO W3Yy4YeHUS
npeaMera B MpodeccuoHambHBIX 00pa30BaTeNbHBIX OpraHU3alUsIX, PEATU3YIONINX 00pa30BaTEIbHYIO
MporpaMMy cCpeAHero o0iiero odpa3oBaHus B Ipeleiax OCBOCHHS 00pa3oBaTeNIbHON MpOrpamMMbl
cpennero npodeccruonansHoro oopazoanus (OIl CIIO) Ha 6aze OCHOBHOrO 001Iero 0Opa3OBaHMS
IIPU MOATOTOBKE CIIELUAIMCTOB CPEJHET0 3BeHa 10 cnenuanbHocTh 38.02.08 Toprosoe neno.

1.2. llesb ¥ MJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS THCHHUIINHBI:
Hemsvu quctumumasl OYI1.04 «MaremaTrkay sIBISIOTCS

e (opMHUpOBaHHE NPEACTABICHUNH O MAaTEMaTHKE KaK YHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUH U IIPOLIECCOB, 00 UAESIX U METOAaX MaTEMaTUKU;

® Da3BUTHE JIOTMYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, AITOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH MBIUUIEHUs Ha YpPOBHE, HeoOXxogumoMm s Oynymiei
pohecCuOHANBbHOM e TENIbHOCTH, @ TAKXKe IOCJIEYIOIIEro 00y4eHUs B BBICIIEH IIKOJIE;

® OBJAJEHUE MAaTeMaTHMYECKUMH 3HAHMSAMM M YMEHUSMH, HEOOXOJUMBIMU B I1OBCEIHEBHON
KHU3HH, JJI U3YYEHUs ILKOJIbHBIX €CTECTBEHHOHAYUYHBIX MUCLMIUIMH Ha 6a30BOM ypOBHE, AJIS
noiydeHuss oOpa3oBaHus B OOJNACTSIX, He TPEOYOMMX YrIIyOJeHHOH MaTreMaThu4ecKon
MOJITOTOBKH;

® BOCHUTAaHHME CPEACTBAMU MaTEMaTHUKU KYJIbTYpbl JIMYHOCTH, IOHMMAHUS 3HAUYUMOCTH
MaTEMaTHKU JJI HAyYHO-TEXHMUYECKOTO MPOrpecca, OTHOIIEHHWS K MAaT€MaTHUKE KaK K 4acTH
00lIeYeIOBEYECKON KyJIbTypbl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTeMaTHKW,
JBOJIIOLMEN MATEMAaTUYECKUX UJIEH.

B cooTBercTBUM € TOCTaBICHHBIMH LEISIMM TPENOJABaHWE JUCLUIUIMHBI peaTu3yerT
CIIENYIOIINE 3aJa4H:

® OBJAJIEHUE METOJAAMM [JOKAa3aTeJbCTB W QJITOPUTMOB pEIICHUS; yYMEHUE HX IPUMEHSATb,
MIPOBOAUTH JTOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PELLIEHUS 3ajay;

® OBJIAJICHUE CTAaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBbHBIX,
IIOKA3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE JUIs TOMCKA MYTH PELIeHUS
Y WUTFOCTPALIMK PELIEHUs] YpaBHEHUN U HEPABEHCTB;

® OBJAJICHUE OCHOBHBIMU MOHSATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX;

® OBJIaJICHHE HaBbIKAMU pACIIO3HABaTh Ha 4YepTekax, MOJAENIAX M B PEATbHOM MHpE
reOMEeTpHUECKUe (QUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB T€OMETpPHUYECKHX (GUTYyp U
(dbopMyI1 U1 pellieHus: TeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEp’KaHUEM;

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4



Nzyuenne mucumminabl  OVYILL.04  «Marematnkay B 00pa3oBaTeNbHON  Mporpamme
obecrieunBaeT GOPMHUPOBAHUE CIEAYIOIINX PE3YIbTaTOB!

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh MPEJACTABICHUN O MaTeMaTHKe KaK YHUBEPCAJIbHOM s3bIKE€ HAYyKH,
CPEICTBE MOJEIMPOBAHMS SABJICHUN U NPOLIECCOB, UAEAX U METOAaX MaTEMaTUKH;

¢ [IOHMMaHHUE 3HAYUMOCTH MAaTEMAaTUKHU JUIs HAYYHO-TEXHHUYECKOIO IPOrpecca;

e chOpMHPOBAHHOCTh OTHOILIEHHS K MAaTeMaTHKE KaK K 4acTh OOIIEYeTOBEUECKON KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEH MaTEMaTUYECKUX UIIEH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, aITOPUTMHUYECKON
KyJIbTypbl, KPUTHYHOCTH MBIIJICHUS Ha ypOBHE, HEOOXoauMOM Juig  Oyamymien
poeCCHOHATILHOM AEATEIbHOCTH, I IPOA0JDKEHNs 00pa30BaHus U caMOo00pa30BaHMs;

® OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAWMBIMH B TIO BCEIHEBHOU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLHUIUIMH MW JHUCLUILIMH
npoeCCUOHATIBHOIO LHUKJIA, JUIsl HOJIy4deHus oOpa3oBaHMs B 001acTAX, HE TpeOyromux
yr1yOJIeHHON MaTeMaTHYeCKOW OTOTOBKH;

® TOTOBHOCTb U CIIOCOOHOCTH K O0Opa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA IPOTSKEHUH
BCEH KU3HU,

® CO3HATeJbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIELIHON
poheCCHOHATTLHON 1 00IIECTBEHHOH IEATEIIEHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOMN JEATENbHOCTH;

® TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTpYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOIIECTBEHHO TIOJIE3HOHM, y4eOHO-MCCIIEOBATENbCKON, TMPOEKTHOW M JIPYTHX BHJAAX
JESTENIbHOCTH;

® OTHOIIEHHE K MPO(PECCHOHATBHON IESATEIBHOCTH KaK BO3MOXXKHOCTH YYacTHS B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IIPOOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENN AESITENbHOCTH U COCTABIATh IUIaHbI I€ATEIbHOCTH;

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

® JCIIOJIB30BATh BCE BOZMOXHBIE PECYPCHI ISl JOCTUKEHMSI IOCTABJICHHBIX LIEJIeH U peanu3ainun
IJTAHOB JIESITENIbHOCTH;

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

e YyMEHHE MNPOAYKTHBHO OOLIAaThC U B3aMMOJAEHCTBOBATH B MPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBaTh [O3ULUU JIPYTUX YYAaCTHUKOB JAESITEIBbHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(IUKTHI;

e BIAJCHHE HaBbIKAMM  IIO3HABATEJIbHOM, Yy4eOHO-MCCIENI0BAaTENbCKOM M  IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelIeHus mpooem;

® CrHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METO/OB pEIIEHUs MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIUYHbIX METOJIOB TIO3HAHNUS;

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MH(OpMAIIHH,
KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO, MOIYYAEMYI0 M3 Pa3IUUHBIX
HCTOYHUKOB;

® BIAQJCHHUE A3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIIONb30BaTh aJJIEKBATHBIE A3BIKOBBIE CPECTBA;



® BJAJCHHE HAaBbIKAMM [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAaHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATENIBHBIX 33184 U CPEACTB Ul UX JOCTHIKCHHUS;

® [IEJIEYyCTPEMJICHHOCTh B TIOMCKaX W TPUHATHU PEHICHUH, COOOpa3UTEeNbHOCTh M MHTYHIIHA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUN.

IIpeamerHbIxX:

e chopMHpPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHKe KaK 4acTU MHUPOBOM KYJIBTYpbl U MecCTe
MaTEeMaTHKU B COBPEMEHHOM IIUBUIIM3AIINH, CTIOCO0AX OMMCAaHUS SIBJICHUN pealbHOr0 MUpPa Ha
MaTEeMaTUYECKOM SI3BIKE;

e chopMHpPOBAaHHOCTH TMPEJICTABICHUM O MAaTEeMAaTUYECKUX TMOHATHSAX KaK BaKHEHIIUX,
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOLIMX OINHUCHIBATh M U3y4aTh pa3Hble MPOLECCHl U
SIBJICHUS;

¢ [IOHUMaHHE BO3MOXHOCTU aKCMOMATUYECKOTO MOCTPOCHHS MATEMAaTUYECKUX TEOPHUIA;

® BJQJCHHE METOJAAMH JI0KAa3aTEJIbCTB M aJTOPUTMOB pEUICHUS, YMEHHE WX TIPUMEHSTD,

MPOBOJUTH
® JJOKa3aTeJbHbIC PACCYXKIACHUS B XOJI€ PELICHHUS 3a/1a4;
e - BIAJCHHE CTAaHAAPTHBIMU TPUEMaMH PENICHUS pAIUOHAIBHBIX W HWPPANUOHAIBHBIX,

[I0Ka3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;

® UCIIOJB30BAaHUE FOTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM YHCIIE ISl IOMCKA MIYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpMHPOBAHHOCTD IPEJICTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHUYECKOTO aHaW3a U UX
CBOMCTBAxX, BIAQJICHHE YMEHHEM XapaKTepHu3oBaTh NoBeleHHE (YHKIUH, HCIOIb30BaHUE
MOJYYCHHBIX 3HAHWWM JUIi ONMCAaHMS M AaHAJIW3a PEaJIbHbIX 3aBUCUMOCTEH; BIaJICHUE
OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKU X (Urypax, UX
OCHOBHBIX CBOMCTBAX;

L4 C(bOpMI/IpOBaHHOCTB YMCHUA pAClIO3HABATh TCOMETPHUICCKUC (bnrypbl Ha 4CpTCKax, MOACIIX U
B pCaJIbHOM MUPC;

® [IpPUMEHEHME U3yYEHHBIX CBOMCTB Fr€OMETPUUYECKUX (GUTYp U (HOPMYIT JUTSl peIICHHS
FEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM;

e chopMHpPOBAaHHOCTH MPEICTaBICHUM O MHpoleccax U SBIECHUSAX, MUMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTAPHOU TEOPUH BEPOSATHOCTEM;

e c(hopMHpPOBAHHOCTH YMEHUN HAXOAUThH U OLIEHUBATH BEPOSATHOCTH HACTYIJIEHUS COOBITUI B
MPOCTEHIINX MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHBIX BEIUYUH;

B pesynbrate ocBoenus yueOHON aucuumiuHbel OVYIL.04 «Marematuka» oOydaromuecs
JOJIKHBIL:

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTelbCTBO, PABHOCWIbHBIC (OPMYITHPOBKHU; (GOpMyIHpoBaTh OOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

e  OIIEpUPOBATH NOHATUSMHU: MHOXKECTBO, IIOJAMHOKECTBO, OIIEPALlMH HAJl MHOXKECTBAMU; YMEHUE
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT [Ulsl ONMCAHUS pPEalbHBIX IPOLECCOB U
IIPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX MPEIMETOB;



OTIEpUPOBATH TIOHATUSMU: Tpad), CBSI3HBINA Tpad, AepeBo, UK, rpad Ha MIOCKOCTH; 3a/1aBaTh
Y ONHCHIBATh Tpadbl pa3IMUYHBIMU CIIOCOOAMHU; HCIIOIB30BaTh rpadbl MpU PEelICHUH  3ajady;
cBOOOJHO OMNEpUPOBATH MOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYETAHHH U YHCIIO
nepectaHoBok; OnHOM HplOTOHA; MpUMEHSATh KOMOWHATOpHBbIE (DAKTBl M pacCyKIEHUs s
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoOHaNbHBIX, JCHCTBUTEIBHBIX YUCEN; MCIOIb30BaTh MPU3HAKU JIEIUMOCTH, HaUMEHBIIUHI
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTeleM, KOpeHb HAaTypajbHOW CTENeHH,
CTENeHb C paIlMOHAJIBHBIM I[IOKa3aTeJeM, CTeNeHb C JCHCTBUTENbHBIM (BELIECTBEHHbBIM)
roKasaresem, jJorapudm ymucia, CHHYC, KOCUHYC W TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUU M HEPABEHCTB, PABHOCHILHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIMOHAIbHBIC, TTOKA3aTeNbHbIE, CTEIIEHHBIE, JoTapu(MuIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPHUEMOB; PEIIaTh YPaBHEHUS, HEPABCHCTBA
CUCTEMBI C MapaMeTpoM; NPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pPEIICHUS
MaTeMaTHYeCKUX 3aJad W 3aJa4 W3 pa3IUYHbIX O00JacTel HayKd M peanbHOW KHU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (QYHKIHH,
nuHeiHas (QyHKUuMA, KBajpaTudHas (DyHKIUS, cTENeHHas (YHKIHS C LETbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIMH, TIOKA3aTeIbHAS U
norapudmudeckas  GyHKIUH; yYMEHHE CTPOMTH Tpadukd  (QYHKIHHA,  BBITOJHATH
npeoOpa3oBanus rpaukoB PyHKINN; yMEHHE UCIIONb30BaTh rpaUKU GYHKIMM sl U3yUESHUS
MPOIIECCOB M 3aBHCHMOCTEH IPH PEUICHWW 3alad M3 JIPYTUX y4eOHBIX IMPEeIMETOB W U3
pealbHOM KU3HU; BbIpaXaTh (OpPMyJIaMHU 3aBUCUMOCTH MEXKAY BEIUYMHAMH, YMEHUE
CBOOOZIHO OMEpPUPOBATH TMOHITUSIMH: YETHOCTh (YHKIMH, TEPUOAUYHOCTh (PYHKIIHUH,
OTPaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (PYHKIIMHU, SKCTpeMyM (YHKIIMH, HauOoIbIlee H
HauMeHbIllee 3HaueHus (YHKIMKM Ha TPOMEXKYTKE, YMEHHE MPOBOAUTH HCCIEIOBAHUE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMA Ui pEeUICHUs ypaBHEHHH,
HEPaBEHCTB U 3aJad C MapameTpamu; U300pakaTh Ha KOOPAWHATHOHM IUIOCKOCTH MHOYKECTBA
pEILIEHNI ypaBHEHWI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHSATHUSIMH: MOCJIEIOBATEIBHOCTbD, apupmMeTHIecKas MpOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 6eCKOHEUHO yOBIBaIOIIasi T€OMETPUUECKasi MPOrPeccHsi; YMETh
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (POPMYIL.

3HATD:
INOHATHUS: KOMIIJIEKCHOE YHCJIO, COHpSDKeHHI)Ie KOMIIJICKCHBIE YHCJIA, MO)Iy.]'II) )41 aprMeHT

KOMIUIEKCHOTO ~ 4ucia, (opma  3amucu  KOMIUIEKCHBIX — yHcel  (TeomeTpuyeckas,
TPUTOHOMETpHUYECKass U anredpamdeckas); apupMeTHUYecKHe IeHCTBUS C KOMILJIEKCHBIMU
YHUCJIAMU; UCIIOJIB30BAHUE KOMIIJIEKCHBIX YHUCEIL;

HOHATHS: CpefHee apu(mMeTHIecKoe, MeaHa, 1 HauMeHbIlee 3HaYeHUs, pa3Max, TUCIepCHs,
CTaHJApTHOE OTKJIOHEHME VISl ONMCAHUS YHUCIIOBBIX JaHHBIX;



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, HopMyiTy NMOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOunaTopHble (akTbl U (OpMyJbl; CllydyailHas BeIMYMHA, pacHpeieiicHHe
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeNWYMHBI, (YHKIMM  pacmpefeNeHuss U IUIOTHOCTH  PaBHOMEPHOTO,
[10Ka3aTeJIbHOI0 U HOPMAJIbHOI'O PACHPEENICHH; YMEHNE UCTI0Ib30BATh CBOWCTBA N3YUYEHHBIX
pacripesieNieHuil sl pelieHusl 3a/1a4; MOHITUS: 3aKOH OOJIBIINX YUCEN, METO/bl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKa, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKUH Yroi,
JBYI'PaHHBIN yroJj, TPeXIpaHHbIN yroJ, NepeceKkarouuecs, napauiebHble U CKPELIMBAIOIIUECs
npsiMble, TMapajuIebHOCTh W TMEPIEHAMKYISAPHOCTh MHPSMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSIMBIMH, YTOJ MEXIY MPSAMON U TIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSAMH; (PAKTHI M TEOPEMBI
IUIAHUMETPUM; @ MHOTOTPAaHHUK, CEYCHME MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMmuja, (Qurypa ¥ MOBEPXHOCTb BpallleHUs, IWIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUsI KOHYCa W IMJIMHApA, NapayiesIbHble OCH, CEYEHHE ILapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOUYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEJICHHE BEKTOpPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIAPHOE MPOU3BEICHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXIY BEKTOpaMH; Marpuua 2 x 2 u 3 X 3,ompenesiuTeslb MaTpULBL,
T€OMETPUUECKUI CMBICTT OIIPEIeITUTENS.

Ocoboe 3HaueHWe [UCHMIUIMHA uMeeT npu ¢GopmupoBannn U paszButun  OK.



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIH i

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucuumiimHapHbie (IpeaAMeTHbIe)

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM;

B dactu Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTh K TpPYIly, OCO3HAaHHE IIEHHOCTH MAacTEpCTBa,
TPYIOJTFOOHE;

-TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTUYECKON U
COITMAIbHOM HAIIPaBJIECHHOCTH, CIIOCOOHOCTh HWHUIIMHPOBATD,
MJIAHUPOBAaTh U CAMOCTOSTENIBHO  BBIMOJHATH  TaKYIO
JIeSITeIIbHOCTB;

- HMHTEpeC K pa3IuyHbiM cdepam npodeccuoHaTbHON
JIeSITeIIbHOCTH,

OBnajicHUe YHUBEPCAIBLHBIMH y4COHBIMHU MMO3HABATEIIBHBIMU
NENCTBUSIMU:

0a30BBIC JIOTHYCCKHUE ACHCTBUS:

- CaMOCTOSITENbHO (OPMYIHUPOBATh U AKTyaJIU3UpPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBI NPHU3HAK WJIM OCHOBAHMS
JUTISl CpaBHEHUS, KilacCu(UKay U 0000IIeHHMS;

- ONpEeNeNsATh LEIU JEATEebHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIABIATH  3aKOHOMEPHOCTM W  MPOTHUBOPEYUs B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOpPPEKTHUBBl B JESATENbHOCTb, OLIEHUBATh
COOTBETCTBUE  PE3YJbTATOB  IEJSM, OIICHUBATh  PUCKH
MOCJIEJICTBUI AEATETLHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TPU PEHICHUH
YKU3HEHHBIX TIPOo0IieM

0a30BBIC HCCIICAOBATEIBLCKIE ISHCTBHUS:

- BIAAeTh HaBbIKAMU  y4eOHO-UCCIIEJIOBATENLCKOH U
MIPOEKTHOM IeATeTbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

- BBISBIISTE MPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJM3UpOBATh 3aJlayy, BBIJBUTATh THIIOTE3y €€ PEIICHUS,

-BJIaIETh METOJIaMH JI0Ka3aTeNIbCTB, aITOPUTMAMHU PEIICHUS
3a1a4; yMeHHe (POpPMYJIHMPOBATH ONPENEICHUs, AaKCHOMBI H
TEOpPEMbI, IPUMEHATb MX, IPOBOAUTH JIOKa3aTeJbHbIE
paccyX/1eHUsl B X0/1€ PELICHMs 3a/1a4;

- YMETb ONEpUPOBATh MOHATUSMHU: CTENEHb YKCIIa, Jorapupm
YHC/la; YMEHUE BBIIIOJHATh BBIUMCICHHE 3HAYEHUH U
npeoOpa30BaHus BBIPAKEHUH CO CTENEHIMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- yMeTb ONEpUpPOBaTh MOHATUSAMM:  pallMOHAJIbHBIE,
UppaLMOHAJIbHBIE, MO0Ka3aTelbHbIE, CTEIICHHBIE,
JOrapu(pMUUECKUe, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OINEePUPOBATh MOHATUAMHU: (YHKILIUS, HEIIPEPBbIBHAS
dbyHKIMS, TPOU3BOJHASA, TEPBOOOpa3Has, OMPEIEICHHBIN
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJIHBIE AIIEMEHTapHbIX
(GyHKIUH, UCHOJIB3YS CIIPAaBOYHbIE MaTEpUaJIbl; UCCIIEI0BATh
B IpOCTEHIIMX cly4yasX (YHKIOMM Ha MOHOTOHHOCTD,
HaxXOJIUTh HAWOOJIbIINE U HAaUMEHBIINE 3HaueHUus (yHKIUI;
CTPOUTH Ipa)UKU MHOTOWIEHOB C UCHOJIb30BAHUEM amrmapara
MaTEeMaTHYeCKOr0 aHajlnu3a; MPUMEHSTh IMPOU3BOJHYIO IpH
pellleHMn 3aJad  Ha  JBIKCHHME, peuarb IpPaKTUKO-
OpUEHTHPOBAaHHBIE 33aJaud Ha HAWOOJbIINE W HAaUMEHBIIINE
3HAUEHUs, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUPOBATH MOHATUIMU: palliOHAbHAS QYHKIUS,
IIOKa3aTeabHas byHKIMA, CTETIEHHAA byHKLU,
norapudmuueckas QpyHKINs, TPUrOHOMETpUUecKre QyHKIUH,
oOpatHble (DYHKIMH;, YMEHHE CTPOUTHh I'papUKH H3yUEHHBIX
(GyHKIUH, UCTIOIB30BaTh IpaUKU MPHU U3YyUYEHUU IMPOLIECCOB
U 3aBUCHUMOCTEH, NMpH pEelIeHUH 3a7ad U3 IPYTUX Y4eOHBIX
MpeIMETOB M 33Jad M3 peaJbHOM JKU3HU; BbIpaXaTh




HaXOOUTb  apryMEHThl Ul JI0Ka3aTelabCTBAa  CBOMX
YTBEPKJICHMM, 3aaBaTh IapaMETPbl U KPUTEPUU PELICHUS;

- AHaJIM3UPOBATh IIOJYYEHHBIE B XOJE pELICHHs 3aladu
pe3ynbTaThl, KPUTHYECKH OLICHUBAaTh HX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

- yYMETb IIEPEHOCUTb 3HAHUSA B II03HABATEIbHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHMS M3 Pa3HBIX IIPEIMETHBIX
obnacreii;

- BBLIABUIAaTh HOBBIC HJIEH, IpeIaraTb OPUTMHAIBHBIE
HOJIXO/Abl U PELICHHUS M CIOCOOHOCTh HX MCIIOJIB30BaHMS B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETh pellaTh TEKCTOBBIE 3a/la4dl Pa3HbIX TUIOB (B TOM
Yuciae Ha MPOLIEHTHI, J0JIM U 4YacTH, Ha JBUXKEHUE, padorTy,
CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3aaud M3 00IacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISITh BBIPAXKECHMS, YpPaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHMIO 3aJaud, HCCIEAOBATH IIOJyYEHHOE
pelIeHre U OLEHUBATh IPaBONO0I00HOCTh Pe3yIbTaTOB;

-yMETh OIIEpUpPOBAThH MOHATHSMH: cpenHee
apupMeTHyecKoe, MeIMaHa, HauOoyblIee W HAMMEHBIIEe
3HAUEHUs, pa3Max, JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
YHUCJIOBOr0 Habopa; yMEHHME W3BJIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIUIO, IPEICTAaBIECHHYIO B TaOJIMIIAX, HA IUarpaMMax,
rpadukax, OTpa)kalollyl0 CBOMCTBA pealbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HHPOPMALIUIO C TOMOIIBIO Ta0IMIl U
quarpamM; MCCIel0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM
yuciae C  IPUMEHEHHEM  TIpapHUuecKuX  METOJ0B U
AJEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUPOBATH MOHATUSAMU: CIy4YalHBIA ONIBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYyYaHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTh C  HMCHOJIb30BAaHUEM
rpadM4ecKux METOJIOB; MPUMEHSATh (HOPMYJBl CIOXKEHUS U
YMHOXEHHUSI BEPOSATHOCTEW, KOMOHMHATOpHbIe (AaKThl U
(dopMysIbl TpU pEHIEHUH 33/a4; OLEHMBATh BEPOSTHOCTU
peaIbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4YaillHBIMU
BEJIMYMHAMU; YMEHHE NPHUBOJUTH NIPHUMEPBl IPOSBICHUS
3aKOHa OOJBIIMX YHCE B MNPHUPOJHBIX M OOILIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEepUpPOBATH MOHIATHIMU: TOUKA, MpsSAMas, MIO0CKOCTb,
MPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroji,  CKpPELIUBAOLIUECS
MpsiMble, MapauIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSIMBIMM, YIOJl MEXAy MpsIMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM [JO IUIOCKOCTH, PAaCcCTOSIHUE MEXAY NpsSIMbIMHU,
paccTosiHue MEXAY MJIOCKOCTIMU; YMEHHUE HUCII0JIb30BaTh MpHU




peleHrH 3a/1a4 U3y4YeHHbIC (AKThI M TEOPEMBI IIAHUMETPUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIIET0 MUPA;

- YMETh ONEPHPOBATH MOHITUSIMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHUKa, KyO, Mapajuiesienunes, npusMa, nupamuna,
¢durypa ¥ MOBEPXHOCTh BpallleHHs, HWIMHID, KOHYC, IIap,
cdepa, cedenus GUTYpbl BpAIIEHUSs, IIIOCKOCTh, KACAIOIIAsICS
chepbl, IWIMHIpPA, KOHyCa, IUIOMIAAb IOBEPXHOCTH
MUPaMUbl, TMPU3MBI, KOHYCa, LUWIMHJpA, IUIOMAnb chepsl,
00beM KyOa, MPSIMOYTOJILHOTO MapajuleenuIe/ia, TUpaMuibl,
NpU3MBbl, [WIMHIPA, KOHyCa, IIapa; YMEHHE HU300paxarb
MHOTOTPAaHHHKH M TIOBEPXHOCTH BpAIICHHUS, UX CEYCHHUS OT
pyKd, C IIOMOLIBIO  YEPTEKHBIX  HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMCHUE PacliO3HABaTh CHMMETPHUIO B

IPOCTPAHCTBE; YyMEHHE  pacro3HaBaTh  IPaBUJIbHBIC
MHOTOTPaHHHKHU;
-yMETh OTIepUPOBATH MTOHSATUSMH: TIBUKCHHE B

IPOCTPaHCTBE, MOJOOHBIE (UIYypbl B  MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLICHUE IUIOIIAJEH IIOBEPXHOCTEH W
00BbEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

- YMETb BBIUUCIISITh T€OMETPUUECKUE BETNYMHBI (JJIMHA, YTOJ,
mwioum@aab, oO0BeM, IUIOMAAb T[OBEPXHOCTH), HCIOJIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMEThb OIEpUPOBATh MOHATHUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOpA, CKAIIPHOE IIPOU3BEIAECHUE, YTOJI MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TOMOIIBI0 HU3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSAHUE MEXKIY ABYMs TOUYKAMH;

-yMeTh BBIOMpPATh MNOAXOASIIMNA M3yYEHHBIH METoHd JUid
peleHus 3a/laud, pacro3HaBaTh MaTeMaThdyeckue (akThl U
MaTeMaTHYeCKHe MOJEIU B MPUPOTHBIX M OOIIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUH  POCCHWCKOM W  MHPOBOU
MaTEMaTHYECKON HayKH




OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCcTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32144
npodeccuoHanbHOM
NeSITebHOCTH;

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUSA HAyKd M OOILIECTBEHHOU
IIPAKTHUKH, OCHOBAHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUTKYJIBTYPHOM MHUpE;

- COBEpILIEHCTBOBAHHE SI3BIKOBOW M YHUTATENbCKOW KYIbTYPbI
KaK CpeACTBAa B3aUMOJCHCTBUS MEXIY JIOAbMH M I103HAHUS

MUDA;
- OCO3HaHWE I[IEHHOCTU HAy4YHOH [eATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u UCCIIEIOBATENBCKYIO

JESTSIIBHOCTh HHIMBUYyaJIbHO U B TPYIIIIE.
OBnaseHrue YHUBEPCAIbHBIMH YUEOHBIMU I103HABATEIbHBIMU
JICUCTBUSIMU:

pabora ¢ nHpopmanuei:

- BIIQJICTh HABBIKAMH IOJIy4CHUs WH(OPMAIIUK U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIISAThH MOKUCK, aHAIU3,
CUCTEMATH3AIMI0 U WHTEPIPETANNIO WHHOPMALIUU Pa3THIHBIX
BUJIOB B (DOPM Ipe/ICTaBICHUS;

- co3llaBaTh TEKCThl B PAa3NIUYHBIX (opMaTax C Y4EeTOM
Ha3HA4YCHWS WHQOpPMAIMM ¥ IIEJICBOW ayJAWTOPHH, BBIOWpAas
ONTUMANBEHYIO0 (OPMY IIPECTABICHUS U BU3YyaTH3aIUH;

- OIICHWBATh JIOCTOBEPHOCTH, JICTUTHMHOCTh MH(OpPMAIUH, €
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3THUYECKUM HOPMaM;

- HCIOJIb30BATh CpencTBa UH(OPMAITMOHHBIX u
KOMMYHHKAITIOHHBIX TEXHOJIOTMH B PEIIEHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPraHW3allMOHHBIX  3aJad  C
coOroIeHIEM TpeboBaHUit PrOHOMUKH, TEXHUKHU
0C30MMacCHOCTH, THUTHUEHBI, PECYypCOCOCPEkKEHUS, MPABOBBIX W
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alTUTHI WH()OPMAIIHH,
nH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

- YMETb ONEpPUPOBATH NOHATUAMM: palMoHalbHas (QyHKIuS,
II0Ka3aTeabHas byHKIMA, CTETEHHAs byHKLu,
aorapupmuueckas GyHKLUs, TPUTOHOMETpUYECKUe GyHKINY,
oOpatHble (QYHKIMH;, YMEHHE CTPOUTH TpapUKd U3YyUCHHBIX
(GyHKLIMH, UCTIONB30BaTh TPaQUKU IPU U3YYEHHH MPOLIECCOB
U 3aBHCUMOCTEH, MpH pEelIeHUH 3a7ad U3 JPYrux y4eOHBIX
OpeIMETOB M 3a7ady W3 peaJbHOM JKU3HU; BBIpAXaTb
(bopMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

-yMETb OIIepUPOBATh HOHATHAMHU: TOX/1E€CTBO,
TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
cUCTéeMa ypaBHEHMH M  HEpaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CHUCTEM, palllOHaJbHbIE,
UppalyoHaJIbHbIE, HoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUECKHE ypaBHEHHS,
HEpaBEeHCTBA M CHUCTEMbI, YMEThb pellaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3IMYHbIX MPHUEMOB;
pelaTth ypaBHEHHs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
NPUMEHSTh ypaBHEHUS, HEPAaBEHCTBA, WX CHCTEMBI JUIs
pelleHrs MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMuHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

- yMeTb CBOOOJHO OINEpPUpPOBaTh NOHATHUSIMHU: JIBUKEHUE,
napajjienbHbli MEepeHoC, CHUMMETpUs Ha IUIOCKOCTH M B
MPOCTPAHCTBE,  MOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
noJo0HbIe  (UTYpBI; yMeThb paclo3HaBaTb paBHbIE H
nmofgoOHbIe (UTYPBI, B TOM YHCIE B TPHUPOJIE, HCKYCCTBE,
apXUTEeKType;  yMeThb  HCIOJIb30BaTh  T'€OMETPUYECKHE
OTHONICHUS, HAXOJUTh N€OMETPUYECKHE BEJIWYUHBI (IJIMHA,
yroj, Iom@aab, o0beM) MPHU pelIeHHM 3a1ad M3 JAPYIHX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JACIUTLIIAHBI

2.1. O0beM y4eOHOM AUCHUIIUHBI U BUABI YI9eOHOH padoThI

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUIECKUE 3aHSATHS 106

UHIWBUAYAIbHBIA IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpranus 4

IIpome:kyTouHas aTrecTauus (3K3aMeH) 4




2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe Y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem DopMuUpyeMbl
pa3esioB U TeM o0yyarommxcst B Yacax e
KOMIIeTCHIIU U
1 2 3 4
Ocnosnoe codepcanue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24
Tema 1.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
Hens u 3anaun Teopernueckoe odyuenue 2
MaTE€MaTUKH MpU Lenp u 3a1ayn MaTEMaTUKH IPU OCBOEHUU CIIEIUATBbHOCTH.
OCBOCHUU ba3oBble 3HaHMS U yMEHUS 110 MaTeMaTHKE B IPO(ECCUOHATBHON U B IIOBCETHEBHOM
CHEIHUAIBHOCTU. Yncna | nesTeIbHOCTH.
Y BBIYHMCIICHUS JleiicTBUSI Hal IOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YNCIaMU, C OOBIKHOBEHHBIMU U

JECATUYHBIMH IPOOSIMHU.

Jle#icTBHsI coO cTeneHssMU, (POPMYIIBI COKPAIIICHHOTO YMHOKCHUS
B TOM unciie, npakTHYeCKUX 3aHATHI 2
[IpakTnueckoe 3ansatue. Tect « BXOAAMNi KOHTPOJIb 3HAHUIN»

Tema 1.2 Cogepsxanue y4eOHOro MaTepHaJa 6 OK 01, OK 02
IIpoueHTHBIE
Teopernueckoe odyuenue 4
BBIUMCIICHHUS. o
MpocTble NpoLeHTbI, pasHble cnocobbl X BbluMCEHNA. JINHEHbIe, KBaAPaTHbIE,
YpaBHeHUd U 6 M
HEPABEHCTRA APOBHO-NNHENHbIE YPaBHEHNA U HepalieHCTBa
B ToM 4mnciie, NPaKTHYECKUX 3aHATHH 2
IIpakTnueckoe 3ansTue: Pemenne npuMepos
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa 6
[IpoueHTHBIE Teopernyeckoe o0yueHue 4
BBIUMCJICHUS B IIpuMeHEeHNnEe TPOLIEHTOB NIPU PEHIEHHE YKOHOMHUYECKUX 3a/1a4
poeCCHOHATBHBIX B TOM unciie, NPaKTHYECKUX 3aHATHI 2
3aiaqax IIpakTueckoe 3aHsTHE. BbIUKCIIEHNE ITPOLICHTOB.
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 8
Pewenue 3anau. Teopernueckoe odyueHune 4




BxoiHOM KOHTPOJIb

Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBa. [eomerpus Ha
IIJIOCKOCTH

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3aHsaTHE. Y paBHEHUS.
Pasznea 2. [IpsiMble 1 IJIOCKOCTH B NpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 38
Tema 2.1. OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJa 6
HOHATHUSA Teopernueckoe o0yuenune 4
CTEPEOMETPUH. IIpenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, IpsMasi, IJIOCKOCTb,
Pacnonoxxenue npsameIx | mpoctpanctBo).  OCHOBHBIE  aKCHOMBI  crepeomerpuu.  Ilepecekarormecs,
U TUIOCKOCTEH napajuleJibHble UM CKPEIMBAIOIIMECS MpsIMble. YIroJd MeXAy [psMbIMU B
npoctpaHcTBe. [leprnenaukymnspHOCTh NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
burypsl
B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 2
ITpakTuyeckoe 3ansTue. Pemenue 3agau
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6
Hapamem’HOCTE Teopernueckoe o0y4eHune 4
IPAMBIX, IPAMOM M| TapannenbHble npsmas U wiockocTs. Onpeaeneaue. [Ipusnak. CBoiCTBa.
TIOCKOCTH, ITOCKOCTCH | TTapannensuble muockoctd. Onpenenenue. Ipusnak. CBoiicTaa.
Terpasnp u ero osnementsl. [lapamnenenunen u ero anemeHThl. CBoiicTBa OK 01, OK 02
IIPOTUBOIOJIOKHBIX I'paHel U AuaroHaneil napauienenunena. [locrpoeHue 0CHOBHBIX
CEYECHMI
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.3. Coaepxanue yueOHOro MaTepuaa 4
Iepnenaukynapuocts | TeopeTrnueckoe ooyueHue 2
OPSMBIX, IPSIMOH U [lepnenaukynspusie mnpsimble. [lapamienbHble MpsMble, NEPHEHAUKYISPHBIE K
IUIOCKOCTH, IJIOCKOCTEN | TuIOCKOCTH. [IpH3HAK MepreHuKYISIPHOCTH MPSIMON M TITIOCKOCTH
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
Heprrerzicysip i Teoperuyeckoe o0yueHue 2

HakJIoHHas1. Teopema o
TpeX MepPIeHIUKYIsIpax

[lepnenpukynsap ¥ HakiIOHHas. Teopema O Tpex NEPHEHAUKYISPAaX. YIOJI MEXKIY
MPSAMOM U TUIOCKOCTBIO.




VYron mexay miockocTsimMu. [lepneHuKynsipHbIe IIIOCKOCTH.
PaccrosiHus B ipocTpaHCcTBe

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3aHsTHE. YTOJ MEXKIY IJIOCKOCTSIMU.
Tewma 2.5. Koopaunatel | Conep:kanue y4eOHOro MaTepuasia 6
U BEKTOPHI B Teopernueckoe odyuenune 4
MIPOCTPAHCTBE JlexapToBBl KOOpAMHATHI B MpOCTpaHCTBE. BekTtopsl B mpoctpaHcTBe. CllOXKEHUE U
BBIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uMcio. CKalsipHOE NpPOU3BEICHUE
BeKTOpOB. [Ipocrelimme 3a1aun B KOOpAMHATAX
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTnueckoe 3anarue. Pemenue 3anau
Tema 2.6. [Ipsimble u Coaep:xaHue y4eOHOIro MaTepHuaJia 6
IUIOCKOCTH B Teopernueckoe odyuenue 4
IPAKTUYECKMX 3a7adax | B3aumHoe pacrnoniokeHue MpsSMBIX B MpocTpaHcTBe. [lapamnenbHOCTh MpsSMOM U
IUIOCKOCTH, IapajljIeNIbHOCTh  IJIOCKOCTEH, MEPHEeHAUKYISIPHOCTh —IJIOCKOCTEH.
PacronokeHre TpsSMBIX W IUIOCKOCTEM B  OKpyXawiieM wMupe (mpupoje,
apXUTEKType, TEXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
B Tom 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenne 3anau
Tema 2.7 Pemenne | Coaep:kaHue yueOHOI0 MaTepUaa 6
3aja4. IIpsimble 1 | Teopernueckoe o0y4yeHue 4
IUIOCKOCTH, PacrionoskeHne mpsMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lepneHanKymnspHOCTh U
KOOPJMHATEI U BEKTOPHI | MAapaJUIeIbHOCTh NPSIMBIX U IJIOCKOCTeH. JlekapToBbl KOOPAMHATHI B MPOCTPAHCTBE.
B IIPOCTPAHCTBE BekTops! B nipocTpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpA
Ha yucio. KoopmHaTe! BeKTopa
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTryeckoe 3ansatue. Kontponshas pabota
Pa3nen 3. OcHoBbl TpUroHoMerpun. Tpuronomerpnyeckue GyHKunu 40
Tema 3.1 Coaepxanue yueOHOro MaTepuaa 6
Tpuronomerpuueckne | Teopernuyeckoe 00yueHue 4 OK 01. OK 02
byHKIIIN Pagnannas mepa yrua. [IoBopoT ToukM BOKpYr Hadana kKoopauHat. OmnpezneneHue ’

IMPON3BOJILHOT'O YyrIJia,
quciia

CHUHYCAa, KOCHMHYCA, TaHI'CHCA W KOTaHTCHCA. 3Haku CHHYCa, KOCHUHYCa, TaHI'CHCA U
KOTAHI'CHCA 11O YCTBCPTIAM. 3aBHCHMOCTD MCKIAY CHHYCOM, KOCUHYCOM, TAHTCHCOM U




KOTAaHI'CHCOM OJITHOI'O M TOI'O K€ yrjia

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTyeckoe 3ansTue. Pabota ¢ TpUrOHOMETPHUECKONH OKPY’KHOCTBIO

Tema 3.2 OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJia 8

TpuroHoMerpuueckue | Teopernueckoe o0ydeHuHe 6

TOXIECTBA Tpuronomerpuueckue TOXIECTBA. ITpeoOpazoBanus IIPOCTEUIINX
TPUTOHOMETPHUUYECKUX BbIpakeHUH. CUHYC, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB O U
-0
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTryeckoe 3aHsTHe. TPUTOHOMETPUUYECKHE TOXKIECTBA.

Tema 3.3 Coaeprxanue yueOHOro MaTepuaJa 6

Tpuronomerpuueckue | Teopernuyeckoe 00yueHmne 4

(GyHkuuy, ux ceoiictea | O0acTh ONpPEACICHUS W MHOXKECTBO 3HAYCHHH TPUTOHOMETPHYCCKHX (DYHKITHI.

U rpaduku YéTHOCTh, HEYETHOCTD, NEPUOAMYHOCTh TPUTOHOMETpHUecKuX (pyHkImii. CBoiicTBa
rpaduku QYHKIUH y = €Os X, Y = sin X, y = tg X, y = ctg X. Cxxarue u pacTsikeHue
rpaMKOB TPUTOHOMETPUUYECKUX (QYHKLIUH.

[IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
[Tpaktuueckoe 3anstue. [locrpoenue rpadukos.

Tema 3.4 O6paTHble Coaeprxanue yueOHOro MaTepuaa 4

TpuroHoMerpudeckue | Teopernueckoe odyyeHue 2

byHKIIUN OO6patHble TpuroHoMmerpuyeckue GpyHkuuu. Mx cBoicTBa u rpaduki.

B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.

Tema 3.5 Coaepxanue yueOHOIro MaTepuaa 10

Tpuronomerpuueckue | Teopernuyeckoe 00yueHune 8

yYpaBHEHMS U VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue

HEPaBEHCTBA TPUTOHOMETPHUYECKUX ypaBHEHHI OCHOBHBIX THUTIOB: MpOCTEUIIHe
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOASAIIMECS K  KBaJIpaTHBIM, pellacMble
pa3ioKeHUEM Ha MHOXKUTEIH, OTHOPOHbIE.

[Tpocreiinye TpUroHOMETpUYECKHE HEpAaBEHCTBA
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2

HpaKTI/I"ICCKOC 3aHsATHE. PemeHue IMPUMCPOB.




Tema 3.6 Pemenue

Copep:kaHue y4eOHOIro MaTepuaa

[ep}

3a/ad. OcHoBel | TeopeTuueckoe 00y4yeHmne 4
TPUTOHOMETPHH. [Ipeobpa3oBanre TPUTOHOMETPUUECKUX BhIpAKEHUI. Perienre TpuroHoMeTpuuecKux
TpUroHOMETpHUYECKUE | ypaBHEHUU U HEPABEHCTB B TOM YHCIIE C HCIIOJIH30BAHHEM CBOUCTB ()YHKITHI
(byHKLIUT B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
[IpakTnueckoe 3ansatue. KonrponbHas pabora
Pa3nea 4. lIpon3Bognas n neppoodpasHasi pyHkumuu 92
Tewma 4.1 Ilonstue Copep:kaHue y4eOHOIro MaTepuaa 6
IIPOU3BOTHOM. Teopernueckoe o0yueHue 4
@opmyIbl U TpaBUiIa [Ipupamenue aprymenra. [Ipupamenue dyHkiuu. 3agauu, NPpUBOASIINE K MOHITUIO
muddepeHIIpPOBaHUS npou3BogHOM. OrnpenesieHne MPOU3BOAHONW. AJTOPUTM OTBICKAHUS TPOU3BOIHOM.
Dopmynsl auddepennuponanus. [Ipasuna quddepenunpoBanms
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.2 Ilonsitue o Conep:xanue yueOHOro MaTepuaJia 6
HCIpCPLIBHOCTH Teoperuueckoe o0yueHue
(byHxuun. Metox [TonsTre HenpepwsiBHOU GyHKIMH. CBolicTBa HEeNpepbIBHON QyHKIHH. CBI3b MEKITY
MHTCPBAIOB HENPEePbIBHOCTHIO U (P PepeHINPYEMOCThIO (DYHKIIMH B TOUKE. AJITOPUTM pPEIICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2 OK 01, 0K 02
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 4.3 Coaepxanue y4eOHOro MaTepuaia 6
I'eomerpuueckuii u Teoperuueckoe o0yuenue 4
du3nuecKkuit cMbICIT I'eomerpuueckuii cMbICa NPOU3BOAHOM (YHKIMM — YII0BOH KO3 UIMEHT
IIPOU3BOHOU KacaTelnbHOW K rpaduKy (QYHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduxy
GyHKIIUU. ANTOPUTM COCTaBIIEHUS YpaBHEHHUS KacaTelbHOW K rpaduky (QyHKIUAU
y=f(x)
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Pemienne npuMepos.
Tema 4.4 Coaep:xanue yueOHOIro MaTepuaJia 8
MOHOTOHHOCTB Teopernueckoe o0yuenune 6

byukun. Touku

Bospacranne u yObiBaHWe (YHKIMH, COOTBETCTBHE BO3paCTaHUs M yOBIBaHUSI




3KCTpeMyMa GYHKIIMM 3HAKy NPOM3BOAHOW. 3aayd Ha MaKCUMyM U MHUHUMYM. AJTOpPUTM
uccieoBaHust QYHKIMH U TIOCTPOCHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOTHOM
B TOoM unciie, npakKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.5 Cojaep:kaHue y4e0HOro MaTepuaja 12
UccnenoBanue Teopernueckoe odyuenune 10
(Gynxumii 1 nocrpoenue | MccnenoBanue GpyHKIIMA HA MOHOTOHHOCTD U MMOCTPOCHHE rPapHKOB
rpadukoB B ToM unciie, npaKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.6 Haubonbmee | Comep:kaHue y4eOHOT0 MaTepHasa 6
U HalMEHbIlIee Teopernueckoe odyuenue 4
3HaueHusl QYHKIUU Haxoxnaenue HauOONBIIETO W HAMMEHBIIEr0 3HAYEHUN (YHKIMHA, MOCTPOCHHE
rpaMKOB € UCIOJB30BaHUEM annapaTa MaTEMaTHYECKOr0 aHAIN3a
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.7 Haxoxnenue | Conep:kanue yueOHOro MaTepuajia 6
ONTUMAJILHOTO Teopernueckoe odyuenue 4
pesyiabTara ¢ noMoIbo | Hammenbliee n HanOoJblee 3HaYeHHE QYHKIIUN
MPOU3BO/IHOM B B ToMm ynciie, NPAaKTHYECKUX 3aHATHH 2
IIPaKTUYCCKMX 3a/1a4aX | [IpakTudeckoe 3aHsATHE. Penmenne npumepos.
Tema 4.8 Coaepxanue yueOHOro MaTepuaa 14
[TepBooGpaznas Teoperuueckoe o0yuenue 10
¢byukun. [IpaBuna O3HakoMJIeHHE C TOHATHEM HHTerpaia W mepBooOpasHoit s ¢GyHkuuu Y=Ff(X).
HaXO0XJIEHUs Pemenune 3amau Ha CBS3p NEpBOOOpa3sHOM M €€ MPOU3BOJHOW, BBIYHUCICHHE
epBOOOPA3HBIX nepBooOpazHoit ans  gaHHOM Qynkumu. Tabnuma Qopmyn 1Is HaxOXIEHHUS
nepBooOpasHbIX. M3yueHne nmpaBuiia BEIUMCIEHHSI IEPBOOOPA3ZHON
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.9 ITnomans Conep:kaHue y4eOHOIro MaTepuaa 14
KPHMBOJIUHEHHOM Teoperudeckoe odyuenune 10

Tpanenuu. Popmyna
Herorona — Jleiibaumna

33}13‘11/1, MMPUBOJAAIINNE K IIOHATHUIO OMNPCACICHHOI'0O HWHTCTrpala — O BBIYUCICHUU
IJIOIIAAM  KPHUBOJMHEWHOW Tpameuuu. IloHsTne omnpenenéHHOro UWHTErpana.
I'eomerpuuecknii W (GU3NYECKUI CMBICT ONpeAeNeHHOro HHTerpaiga. dopmyna




Herorona — JleitOHuma.
Pemenwue 3a1au Ha MPUMEHEHNUE UHTETPaa sl BEIYUCICHUS (PU3UUYECKUX BEIIMYUH U
Iomanaei

B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 4
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 4.10 Pewienue Coaeprxanue yueOHOIro MaTepuaJia 14
3agad. [IpousBonHas | Teoperndeckoe oGydeHune 10
nepBooOpazHas ®opmynel 1 npaBuwia auddepennmpoBanus. McecnenoBanue QyHKIUN ¢ MOMOIIBIO
GyHKLIMU. npou3BoaHON. Hanbombiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUH.
Brruucnenne neppoo6pasznoii. [lpumenenne neppoodbpazHoit
B ToM umHciie, TPAKTHYECKUX 3aHATHI 4
ITpakTryeckoe 3anstue. PenieHue npumepos.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 28
Tema 5.1 ITpusma, Coaep:xanue y4eOHOIro MaTepHuaJia 6
napajulenenunes, kyo, | TeopeTuueckoe o0y4ueHune 4
nupamMuia 1 ux [Ipu3ma (HakiOHHas, mpsMasi, NpaBuibHas) U e€ aneMmeHTsl. [lapamienenunen.
CcedyeHus CaoiicTBa npsiMoyrojibHoro napamienenunena. Ky6. Ilupammupma u e€ 31eMEHTHI.
[IpaBuibHas nupamuaa
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3aHsTue. Pemenre npuMepos.
Tema 5.2 [IpaBunbsHble | Coaep:kaHue y4eOHOT0 MaTepHajia 6
MHOT'OT'PaHHHKH B Teopernueckoe o0yuenune 4 OK 01. OK 02
KU3HH [Tnomans MIOBEPXHOCTH MHOTOTPaHHHUKOB. [Ipocreiimme KOMOMHaIUN ’
MHOTOTPAaHHUKOB. BpIuncieHne SJE€MEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
JuaroHany, yrisl). [IpaBuiibHble MHOTOTPaHHUKH
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3ansTue. PernieHue npumepos.
Tema 5.3 Coaep:xanue yueOHOIro MaTepuaJia 6
Iununap, konyc, map | Teopernueckoe odyueHne 4

N UX CEUYCHUA

Hununanp, konyc, cpepa u map. OCHOBHbIE CBOMCTBA MPSMOT0 KPYroBOTrO LUJIMH/PA,
OpsIMOTO KPYroBoro KoHyca. M3o0pakeHue Ten BpallleHHUsl Ha IUIOCKOCTH.
[Ipencrasnenune 06 yceu€éHHoOM KoHYyce. CeueHus: KOHyca (MapauieIbHOe OCHOBAHHIO
U TpOXOAsIiee depe3 BEpUIMHY), CEYeHHMs NMIMHApa (TMapajuielbHO |




MIEPIEeHIUKYJISIPHO OCH), CEUeHHUAX Iapa. Pa3BépTka nuunuHapa U KoHyca

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 5.4 O6beMbl U Coaeprxanue yueOHOIro MaTepuaJia 6
IUIOILAH Teopernueckoe o0yuenune 4
MOBEPXHOCTEN Tl O06wem npsiMoyrosbpHOro napamuienenunena. OobeM Kyda. OObeMbl IPSAMON TPU3MBI
u uinHIpa. O0bembl nupamMubl U Konyca. O0beM 1apa
B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tewma 5.5 Pemenue Coaep:xkanue yueOHOIro MaTepuasa 4
3a1a4. MHOTrOrpaHHMKH
 TelIa BPAICHAS Teopernueckoe odyuenue 2
OO6beMbI U IIJIOLIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIlCHUs
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anstue. Penienne npuMepos.
Pa3nes 6. Ctenenn u kopuu. CreneHHasi, NokazaTeJbHas M Jjorapupmuyeckas GyHKumuu 46
Tema 6.1 Crenennas Coaep:xanue y4eOHOIro MaTepHuaJia 8
(Gynkuus, ee cpoiictea. | Teoperuueckoe o0y4yeHmne 4
IIpeobpa3zoBanue [ToHsATHE KOpHS N-OM CTENEHU U3 JEHCTBUTENbHOro 4mcia. OyHKIMM y = Vx wHX
BBIDKEHUH C KOPHAMH | cBoiictBa u rpaduku. CBoiicTBa KOpHS n-oif cremenu. IIpeoOpasoBanue
N-Oli CTENIEHU MppalMOHAJIbHBIX BBIPAXKEHUHN
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.2 CBolicTBa Coaepixanue yueOHOro MaTepuaJa 6 OK 01. OK 02
CTETIEHHU C Teopernueckoe o0yuenune 4 ’
palMOHATIBHBIM U [lonsTe crenmeHu ¢ palMoOHaIbHBIM ToKa3aTesneM. CreneHHble GYHKIUH, WX
JeMCTBUTENBHBIM CBOMCTBA U IrpaMKu
noKa3aTessIMH B ToMm 4uciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.3 Pemenue Coaepxanue yueOHOro MaTepuaa 8
UppalMOHATIbHBIX Teopernueckoe odyuenue 4
ypaBHEHUH PaBHOCHJIBHOCTD HPPAIIMOHAJIBHBIX YpaBHEHHH. MeTO bl X peleHHs
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 4

HpaKTI/I"ICCKOC 3aHsATHEe. PemeHne IMPpUMCPOB.
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Tema 6.4 Copep:kaHue y4eOHOIro MaTepuaa 8
[TokazarenbHas Teopernueckoe odyuenune 4
(Gynkuus, ee cpoiictea. | CTeneHb C  MPOM3BOJIBHBIM  JICHCTBUTENBHBIM  MOKazaresneM. OmnpenesneHue
[Toka3zarenbHble MoKa3aTenbHOM (YHKIMM ¥ ee CBOWCTBAa. 3HAKOMCTBO C IPUMEHEHUEM
YPaBHEHHUS U nokazareabHOM  (yHKuMH. PerieHune nokas3aTeibHBIX — YpPaBHEHHH  METOJIOM
HEpPaBEHCTBA YpaBHUBAaHHs  IIOKAa3aTele,  METOAOM  BBEACHUS  HOBOM  IIEPEMEHHOM,
(GyHKIMOHATBHO-TpapUUECKUM MeTOZIOM. PellleHne nokas3arenbHbIX HEpaBEHCTB
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.5 Jlorapupm Coaep:xaHue yueOHOro MaTepuaJa 6
ymcia. CBoiicTBa Teoperuueckoe o0yueHue 2
J0rapugmMoB Jlorapudwm uncna. Coiicta norapudmon. Onepanus sorapugMupoBaHus
B ToM 4unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3aHsATue. Penenne npuMepos.
Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa 6
Jlorapugmuueckas Teopernueckoe o0yuenune 2
(Gynkuuys, ee coiictea. | Jlorapudmuueckass QyHKMs W ee cBoicTBa. I[loHsATHE JOrapUpMHYECKOTO
Jlorapudgmuueckue ypaBHeHusa. Onepauus NOTEHUUPOBaHUA. TpU OCHOBHBIX METOAA PpELICHHUS
yYpaBHEHUS, JorapuPMUUECKUX YPaBHEHUN: (GYHKIIMOHATBHO-TPA(QUUECKUH, METOJ
HEPAaBEHCTBA NOTEHIMPOBAHUSA, METOJ BBeJIEHHs HOBOH mnepeMmeHHOW. Jlorapupmuueckue
HEpaBEHCTBA
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 6.7 Pemenue Coaepxanue yueOHOIro MaTepuaa 4
3agad. CreneHHas, Teopernuyeckoe o0yuenune 2
MOKa3aTesIbHas U CreneHnHas, nokasareiabHas 1 Jjorapugmuueckast pynkuuu. Pemenne ypaBHeHU!
norapumuyeckas B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
ynximn IIpakTrueckoe 3ansTue. Penienne npuMepos.
Pa3nes 7. DieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 20
Tema 7.1 CoOsbiTHE, Conep:kaHue y4eOHOIro MaTepuaa 4
BEPOSTHOCTb COOBITHSL. TeopEanecxoe o0y4yeHue 2 O 01, 002

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE M1 HECOBMECTHBIE COOBITUSA. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH.
VYciioBHAas BEpOSITHOCTb. 3aBUCHUMbIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl o
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BEPOATHOCTEN BEPOSITHOCTH ITPOU3BEICHUS COOBITHI
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 7.2 BepositHocTs | Cotep:kaHue y4eOHOI0 MaTepuaa 4
B npoeccuoHanbHbIX | Teopernueckoe o0yueHne 2
3aa4ax OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHUECKOE
ompeJiesnieHue BeposaTHOCTH. OlLieHKa BEpPOSITHOCTU COOBITHS
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 7.3 JIuckperHas Coaep:xxanue y4eOHOIro MaTepHuaJia 4
Clly4aiiHas BEJIM4YMHA, Teopernueckoe o0yuenue 2
3aKOH €€ Bunel ciyyaiineix BenuuuH. Onpezenenue TUCKpEeTHON Ci1y4aiiHON BEJIMYMHBL. 3aKOH
pacnpeneneHus pacupeneseHns TUCKPETHON CIIy4YalHOM BENUYHHBL. Ee 4ncI0BbIe XapaKTEPUCTUKH
B ToM 4unciie, NPaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 7.4 3anaun Coaep:xaHue y4eOHOIro MaTepHuaJia 4
MaTeMaTHYECKOM Teoperudeckoe o0yueHnue 2
CTaTHCTUKH. [lepBuynas o00paboTKa CTATUCTUYECKHX MJAaHHBIX. UYHCIOBBIE XapaKTEPUCTHKU
(cpennee apudmeTnyeckoe, MeanaHa, pasmax, aucrnepcus). Padora ¢ Tabmuiamu,
rpaduKamMu, JuarpaMMamMu
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.5 DnemeHTsI Coaepixanue y4eOHOro MaTepuasa 4
TCOpHH BCPOATHOCTCH 1 | Tegpernueckoe 00ydenue 2
MaTeMaTHHCCKO Buzbl cOOBITHH, BEPOATHOCTH COOBITHH. CIIOKEHHE M YMHOKEHHE BEPOSTHOCTEM.
CTaTHCTHKH JIMcKpeTHast — ciydyaiiHas — BeJWMYMHA, 3aKOH €€  pachpejeleHus.  3ajauu
MaTeMaTHYeCKON CTaTUCTUKH
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Koncyabranus 4
IK3aMeH 4
Bcero: 296
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