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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYI1.07 MaremaTuka
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOno# muctmmummasl OYII.07 Marematnka SBISIETCS YacThiO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cneruanpioctu 09.02.07 UTHOOPMAILIMOHHBIE CUCTEMBI U ITPOI'PAMMHWPOBAHUE
(mpuka3z MunoOpHayku Poccun ot 09.12.2016 . Ne 1547)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
obmeo0Opa3oBarenbHON JUCITUTUINHBI «Marematuka» IS po¢eCCHOHAIBHBIX
obpasoBarenbHbix opranusammity (YTBEPXIEHO nHa 3acemamuun CoBera 1o OLEHKE
COICp)KaHMSI M KadecTBA NPHUMEPHBIX pabodux TMporpamMMm o0OIIeoOpa3oBaTeNbHOTO U
COLMAIBHO-TYMaHUTAPHOTO IHUKIOB CPEeOHEro mpodeccrnoHanbHOro obpasoBanusi IIporokon
Nel4 or 30.11.2022)

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
Cpe/Hero 3BeHa.

Vuebnas muctmmmmaa OVYIL.07 Maremarnka Bxomut B mmki  OOreoOpa3oBaTenbHON
TIOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

Coneprkanne porpaMMbl 001Ie00pa3oBaTeNbHON TUCIUILINHBI «MaTremaTrnkay HalpaBIeHO Ha
JOCTH)KEHHUE PEe3ysIbTaToB ee u3ydeHus B coorBeTcTBUU ¢ TpeboBanusiMu @I'OC COO ¢ yuerom
npodeccuonansroi Hanpasiennoctu @I'OC CIIO.

OcBoeHHbIEe 00yJarOIUMUCS MEXIIPEIMETHbIE TIOHATHS U YHUBEPCAJIbHbIC yUeOHbIE ACHCTBUS
(perynsTHBHBIE, TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIEC):

- CIIOCOOHOCTH WX HCIIOJIB30BAHUS B TIO3HABATENFHOW M COIMAIBHON MPAKTHKE, TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIaHHPOBAHUIO M OCYILECTBICHUIO YU€OHON JESTEIbHOCTH, OpraHu3aluu
y4eOHOTO COTPYJHHYECTBA C MENarorHdeCKUMU PabOTHHUKAMHM M CBEPCTHUKAMU, K YYaCTHIO B
MOCTPOCHNH MHIMBUAYAIbHOH 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HaBBIKAMHU y4eOHO-HCCIIE0BATEIbCKOM, TPOEKTHOW U COLUAIBHOM eI TeTbHOCTH

- He IPUHUMATH JICHCTBUS, IPUHOCSAIINE BPE]l OKPYKaIOLIEH Cpeie;

- YMETh IPOTHO3UPOBATh HEOIArONPUATHBIE YKOJIOTHIESCKHE MOCIEICTBUS MPEATPHHIMAEMBIX
JICMCTBHM, IPEIOTBPALIATE HX;

- PacIIMPUTH OTIBIT ACSITEIbHOCTH SKOJIOTHYECKON HAIPaBIEHHOCTH;

- pa3pabarbIBaTh IUTaH PEHICHHS MPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINXCS MaTepHaIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

- OCYNIECTBIIATH IIEJICHANPABICHHBI IOWCK IEPEHOCA CPEICTB M CIOCOOOB JEHCTBHS B
poeCCHOHAIBHYIO CPELy;

- yMeThb TMEPEHOCHTh 3HAHHWS B [IO3HABATEIbHYID M  TPAKTHYECKYyI0  OOIacTH
KU3HEJESATEIbHOCTH;

- IpeAjaratb HOBBIE IIPOEKTHI, OLIEHMBATh MJIEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTHYECKOU 3HAYUMOCTH;

- JlaBaTh OLIGHKY HOBBIM CHTYyallsIM, BHOCHTH KOPPEKTHBBI B J€ATEIbHOCTH, OLCHHBATh
COOTBETCTBHE PE3yJIbTATOB LIEIAM

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOI00HeE;

- TOTOBHOCTb K aKTHUBHOH [€ATEIbHOCTU TEXHOJOTMYECKOW M COLIMAJIbHOM HaIlpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHHPOBAaTh W CAMOCTOSATENBHO  BBIMIOJMHATH  TaKyIO
JIESITEIIbHOCTB;



- HHTEpeC K pa3IMuHbIM cdepaM npodeccruoHanbHON AesITENbHOCTH,

OgnazieHne yHUBEPCAIbHBIMU YIEOHBIMU TIO3HABATEILHBIMU ACHCTBUSIMMU:

a) 6a30BbIe JTOTHYECKUE JACHCTBHS:

- CaMOCTOATENFHO (OPMYIHPOBATh M aKTyalM3HpPOBaTh MPOOJIEMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK WJIM OCHOBAHHS Ul CPaBHEHUS, KiacCH(pUKAIUU U
00001IeHH S ;

- OIIPENENSATh el AeSITeIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBIICHUSIX;

- BHOCHUTHb KOPpPEKTHUBBI B JAEATEIbHOCTb, OIIEHMBAThb COOTBETCTBUE PE3YJIbTATOB IEJISIM,
OLIEHUBATh PHCKH MOCIIEACTBUN JEATEIIHOCTH;

- pa3BUBAaTh KPEATHBHOE MBIIICHUE ITPH PEIICHUH KU3HEHHBIX IPOOIEM

0) 6a30oBbIE UCCIIENOBATEIBCKUAEC JCHCTBHUS:

- BIIJeTh HABBIKAMH Yy4YeOHO-HMCCIIEOBATEIbCKOM W TPOEKTHOH AEATEIbHOCTH, HAaBBIKAMHU
paspenieHust polem;

- BBISIBJISITH MPUYMHHO-CIICACTBEHHBIC CBS3H M aKTyaJH3UPOBATh 3a7ady, BBIABUTATh TUIIOTE3Y
€c pelIeHMs, HaXOIUThb AapryMeHTBl Ui JOKa3aTelabCTBa CBOMX YTBEPXKACHUM, 3aJaBaTb
rapaMeTpsl U KpUTEPHUU PEIICHHUS;

- QHAJIM3MPOBATh MOIYUYESHHbIE B XO/I€ PELLEHUS 3aJaull PE3yIbTaThl, KpUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTbD, IIPOrHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBUSX;

-- yMeTh TEPEHOCHTh 3HAaHUS B TIO3HABATENBHYIO W  MPAKTHYECKY0  o0OmacTu
KH3HE/IeATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS U3 Pa3HBIX IPEIMETHBIX 00IacTeid;

- BBIJIBUraTh HOBbIE HJI€H, IPE/IaraTh OPUTMHAIIBHBIEC OAXOAbI M PELICHMUS;

U CIIOCOOHOCTB X MCIOJIBb30BaHMs B TIO3HABATEIBHON M COIIMAIBHON TIPAKTUKE

B) pabota ¢ nH(popManuei:

- BJIQJIETh HABBIKAMU TOTYYEHUSI HHPOPMAIIMH H3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH IOUCK, aHAJIHM3, CUCTEMATU3allUI0 U UHTEPIIPETALUI0O UHPOPMALIUU Pa3IUIHbIX
BUJIOB U ()OPM INIpE/ICTABICHHUS,

- cO3/1aBaTh TEKCTHI B pa3IMYHBIX (popMarax C y4yeToM Ha3zHadeHHs MHQPOPMAIMH U LIEJIEBOM
ayIUTOPHH, BEIOMPasi ONTHMAJIBHYIO ()OPMY HPEACTABICHUS U BH3YyaTH3alHN;

- OLIEHUBATh JIOCTOBEPHOCTH, JIESTUTHMHOCTh HH(OPMAIH, €€ COOTBETCTBHE IPABOBBIM M
MOPaJIbHO-3TUYECKUM HOpMaM;

- HCTIONB30BATh CPEJCTBa MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHMW3allMOHHBIX 3a/1ad ¢ COOMIoIeHHeM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH OE30MacCHOCTH, THTHEHBI, PECYpPCOCOSpPEIKEHHS], TPABOBBIX U 3TUYECKHUX
HOPM, HOpM HH(POPMAITHOHHON 0€30MacCHOCTH;

- BIAJETh HaBbIKAMH pAcClO3HABaHWS W 3aIUTBl  WHpOpManuu, WHOOPMALNOHHON
0€30macHOCTH JTMYHOCTH

B ob6mactu neHHOCTH HAy9HOTO MO3HAHMSA:

-c()OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS
HayKd W OOINECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha IHAIIOTe KYIBTYpP, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTa B IOJIMKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KYJIBTYpBl KaK CpPEACTBa B3aUMOICHCTBUS
MEX1y JIIObMU U TIO3HAHUS MUPA;

- OCO3HAHME I[EHHOCTH HAy4yHOW [eATENbHOCTH, FOTOBHOCTb OCYIIECTBIATh HNPOEKTHYIO H
HCCIIEeI0BATENbCKYIO I€ATEIbHOCTh HHINBUYaIbHO U B TPYyIIIE.

B obnacTu 1yXOBHO-HPAaBCTBEHHOTO BOCITHUTAHUS:

-- c(OpMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEICHHS;

- CIIOCOOHOCTh OIIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIAJ[a B TOCTPOCHNE YCTOWYMBOTO OY/IyIIero;



- OTBETCTBEHHOE OTHOLICHHE K CBOUM POIUTENAM M (MJIM) APYTHUM WIEHAM CEMbHU, CO3IaHUIO
CEMbH HAa OCHOBE OCO3HAHHOIO IIPUHATHS LIEHHOCTEH CEMEWHOW XW3HU B COOTBETCTBUHU C
TpaauLusiMH HaposoB Poccuu;

OgnajieHue yHUBEpCaIbHBIMU PETYIATUBHBIMU AEHCTBUSIMHU:

a) caMOOpraHU3aIINs:

- CaMOCTOATENBHO OCYIIECTBISATh ITO3HABATEIbHYIO JESTEIBHOCTh, BBISBIATH IPOOIEMEI,
cTaBuTh U (OpMYyTUpOBaTh COOCTBEHHBIC 3aqadu B 00pa30BATEIBHOU JIECATEIBHOCTH W
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIFHO COCTaBJATHh IUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH W MPENNOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

criocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHUIO HIMPOKOH JPYIMIMH B Pa3HBIX OOIACTAX
3HaHWH, IOCTOSTHHO TOBBIIIATH CBOIM 00pa30BaTEeIbHBIN U KYJIBTYPHBIH YPOBCHD;

0) CaMOKOHTPOJIb:

WCTIOIB30BaTh MPUEMBI pe(IIeKCHH /ISl OLICHKH CHUTYAIlHH, BEIOOpa BEPHOTO PEHICHHUS;

- YMETh OLIEHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUIKCHHIO;

B) SMOLMOHAJIbHBIA WHTEJUIEKT, IIPEAIOIararolini cOpMUPOBAaHHOCTD:

BHYTPEHHEH MOTHBALINH, BKIIIOYAIOLEH CTPEMIIEHHE K JOCTHKEHUIO 1IEJIU U YCIIEXY, ONITHUMHU3M,
MHHULIMATUBHOCTD, YMEHHE ACHCTBOBATH, HCXO/ U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTHH, BKJIIOYAIONICH CIIOCOOHOCTH IMOHMMAaTh 3MOIIMOHAIBHOE COCTOSHHE JPYTHX,
YYNTBIBaTh €T0 TPH OCYHIECTBICHHMH KOMMYHHKAIIMH, CIOCOOHOCTH K COYYBCTBHIO U
COIEpPEKUBAHUIO;

- COLMAJBbHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTpAaMBAaTh OTHOUICHUS C JPYTUMH
TIObMU, 3200TUTHCSI, IPOSIBIATH HHTEPEC U Pa3penIaTh KOHQINKTHI

TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH ¥ CaAMOOIIPEIEICHUIO;

-OBJIaJICHAE HaBBIKAMH y4EOHO-HCCIIEI0BATEIBCKOM, TPOEKTHOW U COIMAIBHOM JIEITETHHOCTH;
T) IPUHSTHE ceOs M IPYyTUX IFONEH:

- IPUHUMAaTh MOTHUBBI M apTyMEHTBI IPYTUX JIFOAEH IPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M IPABO JAPYTHX JIFOACH Ha OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MHP C ITO3ULIMH IPYTOTO YeI0BEKa

OBnajeHue yHuBepcalbHBIMA KOMMYHUKATUBHBIMU AEUCTBUSIMHU:

a) oOmieHue:

- OCYILECTBIATh KOMMYHUKAIIUK BO BceX cepax KU3HH;

- pacmo3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh MPEIIOCHUTKN KOH(INKTHBIX CUTYallUi U CMATYaTh KOH(PIUKTHL;

- Pa3BEpHYTO U JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHMS C UCIOIB30BAHUEM S3BIKOBBIX CPEJICTB

- 0OCO3HaHUE O0YYAIOMIMMUCS POCCUICKON TPaXKTAHCKON HICHTUIHOCTH,

- LIeJICHANpaBICHHOE pa3BUTUE BHYTPEHHEHM IMO3ULMK JMYHOCTH HAa OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIeHHOCTEN HaponoB Poccuiickon denepanuu, HCTOPUIECKUX U HALMOHAIBHO-
KyJAbTYpHBIX ~ Tpamunuii, (opMUpOBaHHE CHCTEMBI 3HAYUMBIX IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYILIHOHHOTO MHPOBO33PEHHMS, IIPABOCO3HAHUSA, SKOJIOTHYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBHUTH LENM ¥ CTPOUTH JKU3HEHHBIC TUIAHBI,

0) coBMeCTHas JIeSITEIIbHOCTD:

- IOHUMaTh M UCIOIB30BaTh MPEHMYIIECTBA KOMAHHON ¥ MHIUBUIYaIbHONW PabOTHI;

- IPUHUMATH L€ COBMECTHON AEATEIbHOCTH, OPraHU30BBIBATE M KOOPAMHUPOBATH ACHCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBIATH IUIaH JEHUCTBUM, PacCHpeAeisiTb POJIM C YY4E€TOM MHEHHHU
YYaCTHUKOB OOCY/IaTh PEe3yJIbTaThl COBMECTHOH pabOTHI;

- KOODIMHHPOBAaTH ¥ BBINOJHATH pabOTy B YCIOBHSX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISITH ITO3UTUBHOE CTPATErHUYECKOE MMOBEICHNE B Pa3IMYHbIX CUTyallHsiX, IPOSIBISATh
TBOPYECTBO U BOOOpaskeHHE, ObITh HHUIIUMATHBHBIM.

B o0macTu 3cTeTHIeCKOro BOCIIMTAHUS:



- SCTETWYECKOE OTHOIICHHE K MHUpY, BKIIOYAs ICTETUKY OBbITa, HAy9YHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA,

- cocoOHOCTh BOCIIPHHUMATD Pa3iIHMYHBIE BH/IBI HCKYCCTBA, TPAJAUIIMH U TBOPUYECTBO CBOETO U
JpYrux HapOAOB, OLIyINATh SMOLMOHAIBHOE BO3JENCTBHE UCKYCCTBA;

- yOeX/IeHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIBTYPHBIX TPAJIULUU U HAPOJAHOIO TBOPYECTBA;

- TOTOBHOCTB K CAMOBBIPaXXCHHIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE IIPOSABIIATH KaueCcTBa
TBOPYECKOH JTUYHOCTH;

B ygacty rpax1aHCKOrO BOCIIUTaHUS:

- OCO3HAaHWE CBOWX KOHCTUTYIHMOHHBIX TIpaB W OOA3aHHOCTEW, YBa)XKCHUE 3aKOHA W
MIPaBONOPSAIKA;

- TPUHATHE TPATUIMOHHBIX HANWOHAIBHBIX, OOIIEYETIOBEUYSCKUX TIyMaHHUCTUYCCKUX U
JIEMOKPAaTU4YECKAX LEHHOCTEH;

- TOTOBHOCTH IIPOTHUBOCTOSATH HICOJNOTHH OSKCTPEeMH3Ma, HalMOHAJINW3Ma, KceHohoOuwu,
JUCKpPUMHMHALUU 10 COLIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHAIBHBIM IPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECax TIpa)kJIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABICHHH B 00IIe00pa30BaTeIbHON OpTraHU3alMN U JICTCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aMO/ICHCTBOBATh C CONMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBHH C UX (QYHKIUIMHU
1 Ha3HaYCHUEM;

- TOTOBHOCTh K T'YMaHUTapPHOH U BOJIOHTEPCKOH AEATEIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUSA:

- c¢(hOpMUPOBAHHOCTH POCCHUUCKON TPa)KAaHCKOW HICHTUIHOCTH, MATPHOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, 4yBCTBAa OTBETCTBEHHOCTH mepen PoaumHOM, ropmocTd 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3BIK M KyJBTYpY, IPOLLJIOE U HACTOALEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;
- IICHHOCTHOE OTHOIIECHHE K TOCYJapCTBEHHBIM CHMBOJIAM, MCTOPHUYECKOMY M IIPHPOIHOMY
HaclIeAWIo, MaMATHHUKAM, TpaauuusaMm HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- W/iefiHast yOeXK/I€HHOCTh, TOTOBHOCTD K CIY)XCHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cynp0y.

B pe3yibTaTe ocBOeHMs Y4eOHOMN AMCHUILUINHBI CTYIEHT N0JIKEH 3HATh:

0 3HAYNMOCTH MAaT€MaTUK{ B N3yYEHUH MPHUPOJHBIX U OOIIECTBEHHBIX IPOILIECCOB U SBICHUH.
B pe3yibTaTte ocBOeHHS Y4eOHON AMCHUILINHBI CTYIEHT J0JKEH YMETh:

- BBIOMpaTh NOAXOAAIIUI H3YYEHHBIH METOA JUIS pEIICHWs 3aJadd, pPacro3HaBaTh
MareMarndeckue (hakThl U MAaTEMAaTUIECKUE MOJICTH B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHHSIX,
B MCKYCCTBE; yYMEHHE IIPUBOAMTH IIPUMEPbl MAaTEMAaTUYECKUX OTKPBITUM POCCHUMCKOW H
MHPOBOM MaTeMaTU4ECKON HayKH.

- BBIOMpATh MOAXOIAIINNA METOJ Ul PEIIeHHs 3aa4i; TPUBOIUTH MIPHMEPBl MATEMATHIECKHUX
OTKPBITHH POCCUUCKOM U MUPOBOM MAaTEMaTHYECKON HAYKH

- BBIYMCIIATH TEOMETPUYECKHE BENUYMHBI (JUIMHA, yTOoJd, IUIOMAAb, OOBEM, IUIOMIAIb
MIOBEPXHOCTH), UCTIONB3Ys U3yUeHHBbIE (OPMYIIbl U METOIbI;

- HCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIMIA s pelIeHUs] ypaBHEHN, HEPABESHCTB U 337134 C
napameTpami; u300pakaTb Ha KOOPAMHATHOM IIOCKOCTH MHOXKECTBa PEIICHHH YpaBHEHHUH,
HEPaBEHCTB U UX CHCTEM

- HCIIONIb30BaTh TpaduKu (PYHKIUH I U3yYSHHS MPOLECCOB W 3aBHCHUMOCTEW IPH pPEIICHUN
3amad W3 JIPyTUX YYEOHBIX IPEAMETOB M W3 PEaJbHON JKU3HHU; BBIpaKaTh (HOpMyJIaMu
3aBUCHMOCTH MEX]ly BEITUYMHAMU;

- MCIIOJIb30BaTh IIPH pELICHUM 3a7ad M3ydeHHbIe (PAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHE
OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPY’KAIOIIETO MUPa

- MOJEeIHpOBaTh pealibHbIE CHUTyallMM Ha $A3BIKE MaTEeMaTHKH; COCTABIIATH BBIPAKCHMUS,
YpaBHEHMsI, HEpABEHCTBA M HMX CHUCTEMBbl IO YCIOBUIO 3aJa4d, HCCIEN0BaTh IMOCTPOECHHbIE



MOJICNTA C WCIIONb30BAaHMEM armnapara ajareOpbl, HHTEPIPETUPOBATh ITOMyYCHHBINH PE3yIbTaT;
CTPOUTH MaTeMaTHYECKUE MOJIENN C MOMOILBIO TEOMETPUUYECKUX MOHATUN M BEJIMYUH, peliaTh
CBSI3aHHbIE C HHMMM IPAKTUYECKHE 3aJadd; COCTaBISTh BEPOSTHOCTHYIO MOJENb H
HHTEPIPETUPOBaTh TONYUYEHHBIH pe3yiabTaT; pellaTh NpPUKIAgHBIE 3aJadd  CPElCTBaMH
MaTeMaTH4ecKoro aHaJIn3a,

- OIEPUPOBATh MOHATHIMM: JIBUKCHHE B MPOCTPAHCTBE, MON00HBIE (PUTYPHI B MPOCTPAHCTBE,
UCIONB30BaTh OTHOIICHHWE IUIOMAACH IIOBEPXHOCTEH M 00BEMOB MNOJOOHBIX GHUTYp TpHU
pelieHny 3ajay; HapajuleNbHbIM MEepeHoC, CUMMETPUsl Ha IUIOCKOCTH M B IPOCTPaHCTBE,
MOBOPOT, IpeoOpa3oBaHUe MOAOOUs, MOAOOHBIE (DUTYPHI; YMEHHE pacllO3HaBaTh PaBHBIC U
MoI00HBIE (HUTYPHI, B TOM YHCIIE B TPUPOJE, HCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOIE30BaTh
TeOMETPHYECKHE OTHOILEHUS, HAXOAUTh F€OMETPHUSCKUE BEIWIMHBI (JTHHA, YTOJ, TUIOMIA/b,
00BbeM) IPH PEIICHUH 33/1a9 U3 APYTUX yUEOHBIX MPEAMETOB U U3 PEaIbHOM KU3HU;

- OIEpUPOBATH MOHATUAMMU: KOMIVIEKCHOE YHCIIO, CONPSIKEHHbIE KOMITJICKCHBIE YMCIa, MOLYb U
apryMeHT KOMIUIEKCHOTO 4rcia, (opma 3amucH KOMIUIEKCHBIX 4YHCeN (reoMeTpHyecKas,
TPUTOHOMETpUYeCcKass W anreOpandeckas); NTPOU3BOAWTH apudMeTHUecKkne [EHCTBHS C
KOMIUTEKCHBIMH YHCJIAMH; TIPHBOANUTE TPUMEPBI HCITOJIb30BAHNS KOMIUIEKCHBIX YHCEIT;

- OIEpHUPOBATh MOHATHIMU: ONpEAEICHUE, aKCHOMa, TeOpeMa, CJIEICTBUE, CBOMCTBO, NPU3HAK,
JIOKa3aTelbCTBO, PABHOCHUIbHBIE (OPMYNHPOBKH, yMeHHe (OpMyIHUpoBaTh OOpaTHOE U
IIPOTUBOIOJNIOKHOE YTBEPKICHUE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, UCII0IB30BaTh METOJ
MaTeMaTH4YEeCKON MHAYKIHUU, MPOBOJUTH JOKa3aTelbHbIE PACCYKIEHUS IpPH pELICHHH 3ajad,
OLIEHUBATH JIOTHYECKYIO TTPABHIIBHOCTD PACCyKICHUM;

- ONepHpOBaTh TIOHATUSAMHU:  IIOCIEJOBATEIBHOCTh, apU(METHUECKass  IPOrpeccus,
reoMeTpuyecKas mporpeccusi, 0eCkOHeuHO yOBIBaroIIasi reOMeTpUIecKasi IPOTPECChsl; YMEHUE
3aJaBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (hopMyT;

- OIEepHpOBaTh MOHATUAMHU: NPAMOYTOJIbHAS CUCTEMA KOOPAMWHAT, BEKTOP, KOOPAHHATHI TOUKH,
KOOp/IMHATBI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOPA Ha YMCIIO, PA3JIOKEHUE BEKTOpa
no 0a3ucy, CKalspHOE MPOM3BE/ICHHE, BEKTOPHOE MPOM3BEACHUE, YTOJI MEXIy BEKTOPaMHU;
YMEHHME HUCIHOJIb30BaThb BEKTOPHBIM M KOOPAWHATHBIM METOJ [UISl PEIICHHUsS TeOMETPUUYECKUX
3a1ad W 3a/a4 JPYyruX y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUAMHU: MaTpuna 2x2 m 3x3,
OIpeeTUTENIb MaTPULIbI, TEOMETPHUUECKHUI CMBICI OIIPEIEIUTENS;

- OmepupoBaTh TMOHATHAMHU: palMOHaNbHas (DyHKIHS, TMOKa3aTenbHas (DYHKIHS, CTETICHHAs
dbyskus, norapudmudeckas GyHKIUs, TPUTOHOMETpUYecKue (yHKIUH, 0OpaTHbie (YHKIIHH,
YMEHHME CTPOUTH TpaQUKU H3YYEHHBIX (QYHKIMH, MCIIOIB30BaTh IpadUKH HpU H3YyUYECHUHU
MIPOIECCOB M 3aBHCHUMOCTEW, TIPU PELICHUH 33134 U3 APYTHX y4eOHBIX MpeIMETOB U 3a1ad u3
peaslbHOM KU3HHU; BBIPAXKaTh (POPMYyJIaMH 3aBHCHMOCTH MEX/y BeJTHUYNHAMH,

- ONEepUpOBaTH IOHATUSAMHU: HATypajlbHOE YHCIIO, I[€0€ YHCIO0, OCTAaTOK II0 MOJIYIIO,
pallMOHAJIFHOE  YHCIIO, HWPPAlMOHAIBHOE YHCIIO, MHOXKECTBA HATypajbHbBIX, MENbIX,
palMOHANBHBIX, ACHCTBUTENBHBIX 4YHCEN; YMEHHE HWCHOIb30BaTh IPH3HAKH JICITUMOCTH,
HAaMMEHbIINI OOIMI NeNuTeNh W HaWMEHbIIee olliee KpaTHOe, anroputM EBximmaa mpu
peIIeHn  3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU NO3UIIMOHHBIMU CHCTEMAMHU CUUCIICHUS;

- ONEepUpPOBATh MOHATUSAMH: CTENEHb C LENBIM IOKa3aTeleM, KOPeHb HaTypalbHOW CTEIEHH,
CTETIEHb C palMOHAJIBHBIM IIOKa3aTelIeM, CTENEeHb C JIEHCTBUTEIBHBIM (BEIECTBEHHBIM)
rokKasareseM, Jorapudm 4gucia, CHHyc, KOCHHYC U TAHT€HC IPOU3BOJIBHOTO YUCIIA;

- ONEpUPOBATh MOHATHAMHU: pPAllMOHAJIBHBIC, WPpAIMOHANbHEIE, [TOKa3aTeIbHbIC, CTCIICHHBIC,
norapupMuUecKre, TPUTOHOMETPHUYECKIE YPABHEHUS M HEPABEHCTBA, UX CHCTEMBI;

- OHepupoBaTh MNOHATUAMHU: (QYHKLHUS, YETHOCTh (YHKUIUH, INEPHOAUIHOCTh (PYHKIUH,
OTPaHMYEHHOCTh (DYHKIMHU, HENpepbIBHAsA (QYHKIUSA, MOHOTOHHOCTh (PYyHKIHH, SKCTPEMYM
($yHKIMH, TPOU3BOIHAS, TIEPBOOOpa3Hasi, ONPEIeICHHBIN WHTETPAJl; HAXOIUTh HMPOH3BOJHBIC
3JIEMEHTapHbIX (YHKIHM, UCIONb3Yysd CIPAaBOYHBbIE MaTepHalibl; UCCIIENOBATh B MPOCTEHIINX
ciydasx (YHKIMHM HAa MOHOTOHHOCTb, HAXOAWUTh HAWOONbIINE W HAUMCHBIIUEC 3HAYCHUS
GyHKIMH; CTPOWUTh TpadUKA MHOTOWIEHOB C HCIIOIb30BAHHEM arliapara MaTeMaTHYeCKOTo
aHaNmM3a; MPUMEHATH MPOWU3BOAHYIO NPU PEIICHUH 337a4 Ha JBIKCHHE; pellaTrh IPaKTHKO-



OPHEHTHUPOBAHHBIC 33Ja9l Ha HauOOJNbIINE W HAUMCHBIINE 3HAYCHUS, HA HAXOXKJICHHE ITYTH,
CKOPOCTH H YCKOPEHHUS;

- OIIEPHPOBATh MOHATUSIMH: HEIPEPHIBHOCTD (PYHKINH, aCUMIITOTHI Tpaduka GyHKIUH, TIepBast
W BTOpas MPOU3BOAHAS (PYHKIHMH, T€OMETPHYSCKHUH W (U3UUECKHHA CMBICI POU3BOIHOM,
nepBOOOpa3Hasi, ONpeNeIeHHBIH WHTETPANl; YMEHUE HAaXOIAWTh aCHMITOTHI rpaduka (yHKIUH;
YMEHHUE BBIYHCISITh TPOU3BOJIHBIE CYMMBI, POU3BEACHHS, YACTHOTO U KOMITO3UITUH (DyHKITHIA,
HAXOJWTh YPaBHEHHE KacaTelbHOW K rpaduky GyHKIMH; YMEHHE UCIIONB30BaTh MPOU3BOAHYIO
JUIS. UCCNENOBAaHMS (DYHKIMH, I HAXOXKACHUS HAWIY4IIero PEeHIeHHs B MPUKIAIHBIX, B TOM
YHCIIEe COIMAIIbHO-9KOHOMUYECKHX W (PM3MYECKUX 3aJadax, JJIs OINpElelIeHUS CKOPOCTH U
YCKOPEHHUS; HaXOIUTh IUIOMaJd W O0BeMBbl (GUIyp C TIOMOIIBI0 HHTETpana; HpPUBOJUTH
PUMEPBI MAaTEMAaTHYECKOTO MOIETHPOBAHUS C TIOMOLTBIO MU (HEepEeHITHANIBHBIX YPaBHEHHUI;

- ONEpHPOBATH MOHATUAMHU: Tpaduk (yHKUWH, oOparTHas (QyHKIHS, KOMIO3HIUS (QYHKIHUH,
nuHeWHas (QyHKOUSA, KBagpaTHuHas (QyHKIMS, CTeTeHHas (DyHKIHUS C HENbIM ITOKa3aTeeM,
TPUTOHOMETpUYECKHE (PyHKIHH, 0OpaTHbIe TPUTOHOMETpHYECKHe (DYHKIIMH, MOKa3aTeNbHas U
norapupmudeckas (QyHKIHWA; CTPOUTHh rpadukm (QYyHKIUH, BBITOMHATH IPEOOpa3OBAHUS
rpadukoB QyHKIHI;

- ONEPUPOBATh MOHATHAMHE: TUIOMAAb (GUTYpBI, 00beM (PUTYPBHI, BETMIHHA YINIA, PACCTOSHHE OT
TOYKH 10 TUIOCKOCTH, PACCTOSTHHE MEXIy MpPSIMBIMH, PACCTOSHHE MEKIY IUIOCKOCTSIMH,
Iomaas cepsl, MIoNMaab HOBEPXHOCTH IIMPAMHIBI, TPU3MBI, KOHyCa, WIIHHIPA, 00beM Kyo0a,
MPSIMOYTOJIBHOTO TapajuleNieNunesia, MHPaMUIbl, IPU3MBI, UIHHPA, KOHyCa, IIapa; yMEHUe
HaXOIWTh OTHOIIEHHE 00BEMOB TIOAOOHBIX (UTYD.

- ONIEPHUPOBATH TOHATHAMHE: TOUKA, NMPSIMasi, TUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUI
yIoJi, JBYTPaHHBIH yTOJ, TPEXTPaHHBIM yToJd, MEPEeceKaloNnIfecs, MapauieibHble U
CKpEIUBAIOIINECS MPsIMbIC, MAPAIUICIIbHOCTD U MEPIECHIUKYIIPHOCTD NPSIMBIX U IIOCKOCTEH,
YTOJI MEXAY NPSMBIMH, YTOJI MEXAY HpPSIMOH M IUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMHU;
YMEHHE HCIONb30BaTh TMPH PEIICHHH 3aJad HM3y4YeHHbIC (DAKTBl U TEOPEMBI IIAHHUMETPHU;
OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHUPE;

- ONEpHpOBATh TOHATHSAMH: MHOTOTPAHHWK, CEYCHHE MHOTOTPAaHHHMKA, IPABUIBHBIN
MHOTOTPaHHHK, IIPU3Ma, MHpaMuIa, GUrypa 1 MOBEpXHOCTh BPAIICHNUS, IIIMHAP, KOHYC, 1ap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHS KOHyca W LWIMHIPA, TapajlielIbHbIe OCH WU
OCHOBAaHMIO, CEUEHHE MIapa, IMJIOCKOCTh, Kacaromascss cdepsl, IWIMHApA, KOHyCa; CTPOUTH
CeUeHHe MHOTOTpaHHHKA, N300paXkaTh MHOTOTPAaHHHUKH, (PUTYPHI H MOBEPXHOCTH BPAILICHHS, HX
CeUeHHMs, B TOM 4YHCIE C TIOMOIIBIO 3JICKTPOHHBIX CPEICTB; IPHUMEHSATh CBOWCTBA
reOMETPHUYECKUX (UTYDP, CaMOCTOATENBHO (POPMYITHPOBATH OIpPEICIICHUS M3Y9aeMbIX (QHTYP,
BBIIBUTATh THIIOTE3bl O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (PHUTYp, OOOCHOBBIBATH HITU
OIIPOBEPraTh MX; MPOBOJHUTH KJIACCH(PHUKAINIO (PUTYp MO pa3THYHBIM NPU3HAKAM, BBIITOIHATH
HEOOXO/IMMBIE JOTOTHUTEIBHBIE TOCTPOCHHUS;

- OIEpHPOBaTH MOHATHUAMHU: TOXKIECTBO, TOXKIECTBEHHOE TIpeoOpa3oBaHHe, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpaBHEHHWI U HEPABEHCTB, PABHOCHILHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palHOHAIbHBIC, UPPAlMOHAJIbHBIC, MTOKA3aTeIbHbIe, CTEICHHbIE, JorapupMUIecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHHWS, HEPAaBEHCTBA W CHCTEMbI; YMEHHE peIlaTh ypaBHEHHS,
HEPABEHCTBA W CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPHEMOB; PelIaTh ypaBHEHHS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoOM; MPHUMEHSATh YPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JUIS pEIICHUS
MaTeMaTH9YeCKHX 3a/1a49 U 33/1a9 U3 PA3JIMIHbIX 00IacTell HAyKu U pealbHOM KU3HU;

- pemaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIE HA MPOIEHTHI, JOJW M YacTH, Ha
JIBUDKEHHE, paboTy, CTOMMOCTH TOBAapOB M YCIYI, HAJIOTH, 3aJa4d W3 O0NAaCTH YIpaBICHUS
JUYHBIMA M CEMEHHBIMU (PHHAHCAMM); COCTABIISATH BBIPAXKEHUS, ypPaBHEHHS, HEPABEHCTBA M MX
CHCTEMBI TI0 YCJIOBHIO 3a/ladd, MCCIENOBATh TIIONlyYeHHOE pEIIeHWe U OICHHUBATh
MPABIONOAO0HOCTH PE3yIIBTATOB;

- OTIEPHPOBATH MOHATHSIMH: MHOXECTBO, TOJMHOXECTBO, OTIEPALINU HaJl MHO)KECTBAMH;, YMEHUE
HCIIONB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui OMMCAHHS PeasbHBIX IPOLECCOB U
SIBTICHUI TIPH PEIICHHUH 3a/a4, B TOM YHCJIe U3 IPyTUX YIeOHBIX MTPEIMETOB;



- OIepupoBaTh IIOHATHSAMHU: COYETAHHUE, IIEPECTAaHOBKA, YHCIO COYETaHWM, YHCIIO
nepecTaHoBoK; OMHOM HpIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTBI U PACCYNKIACHUS
JUIS pelIeHMs 3a1a4;

- HaXOJWUThH BEPOSTHOCTH COOBITHI C MCIIOIB30BAHUEM I'PA(QUIECKHX METO/IOB; IPUMEHSTH JIIS
pemeHust 3amad  (OPMYJIBl CIOKEHHS W YMHOXECHHS BEPOSTHOCTEH, (OpPMYIy TTOITHOU
BeposATHOCTH, Qopmyny beprymin, komOuHaropHble (akTel M (QOPMYIBI; OICHHBATH
BEPOSITHOCTH PEaJIbHBIX COOBITHIA,

- olmepupoBaTb IOHATHUSAMM: CllydaliHas BeJIWYMHA, pacHpelieieHHe BEpOATHOCTEM,
MaTeMaTH4YEeCKOe OKHJaHHE, JUCIEPCHs] M CTaHAAapTHOE OTKJIIOHEHHWE CIIy4allHOM BEIHYUHBI,
(yHKIMM pacrpefeneHuss U IUIOTHOCTH PaBHOMEPHOIO, MOKAa3aTEIbHOI0O M HOPMaJIbHOTO
pacopenelleHnii; HCIoNIb30BaTh CBOMCTBA M3YUYCHHBIX pacIlpeieieHHil I peleHus 3ajad;
3HAKOMCTBO C MOHATHSMHU: 3aKOH OOJBIINX YHCEN, METOIBI BBIOOPOYHBIX HCCIICIOBAHUM;
NPUBOIUTH NMPHUMEPHI NPOSBICHUS 3aKOHA OONBIIMX YHCENT B MPHUPOAHBIX W OOMIECTBEHHBIX
SIBJICHUSX;

- ONEepHUpPOBaTh TOHATUAMU: Tpad, CBA3HBIA Tpad, AepeBo, MUK, Tpad Ha IIIOCKOCTH;, YMEHUE
3aJaBaTh W OMMCHIBATH I'padbl pa3IMIHBIMU CIOCOOAMU; HWCIOIB30BaTh Tpadbl MPH PEIICHUN
3a1a4;

- OTIEpUpPOBAThH MOHATHAMH: CpeaHee apupMeTHIeCcKoe, MearaHa, Hanbobiee M HauMEHbIIee
3HAUeHUs, pa3Max, AHUCIEPCHs, CTaHJApTHOE OTKJIOHEHHE YWCIOBOro Habopa; W3BJIEKarh,
MHTEPIPETUPOBaTh MH(OPMALIHIO, TIPE/ICTABICHHYIO B TaONIWIax, Ha AWarpamMmax, rpadukax,
OTPaXKarOIIyI0 CBOWCTBA PEaJbHBIX IPOLECCOB W SBJICHWUH; IMPEICTABIATh HHPOPMAIHIO C
MOMOIIBI0 TAaONHMII M JUarpaMM; HCCIEJOBaTh CTATHCTUYECKHE IaHHBIE, B TOM 4YHCIE C
IpUMEHEHHEM T'paUIeCKUX METOJIOB U SIIEKTPOHHBIX CPE/CTB;

- OIEpUPOBATh MOHATHAMHU: CIIyJalHbIN ONBIT U CIy4alHOE COOBITHE, BEPOSATHOCTD CIIy4alHOTO
COOBITHS; yMEHHE BBIYUCIATH BEPOSTHOCTH C WCIOJIB30BAHUEM TpapUUecKUX METOJIOB;
TPUMEHATh (QOPMYJBI CIOXKECHUS W YMHOXXCHHS BEPOSATHOCTEH, KOMOMHATOpHBIE (aKkThl U
(opMyITBI TIPH pEIICHUH 3aj]av; OLEHUBATh BEPOSITHOCTH PEabHBIX COOBITHI; 3HAKOMCTBO CO
CITyJailHBIMU BEJIMYMHAMH, YMEHHE IIPUBOJUTH MPUMEPHI IIPOSIBICHUS 3aKOHA OOJBIINX YHCEI
B IIPUPOIHBIX U OOIIECTBECHHBIX SBICHUAX.

B pe3ynbrare ocBoeHusI y4eOHOM AMCHMILUIMHBI CTYIEHT /I0J’KeH UMeTh HABBIKU U (WJIN)
OIIBIT /IeSITeIbHOCTH:

METOlaMH  JIOKa3aTelIbCTB, AJTOPUTMAaMH pPEHICHHs 3aJad; yMeHHe (OopMyIHpoBaTh
oTIpesiesICHNs], aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJAUTH JOKA3aTEIbHbIE PAaCCy)K/I€HUS B
XO0Jle peleHus 3aj1

1.4. PeKOMeHlIyeMOC KOJIMY€CTBO YaC0B HAa 0CBOCHHE MPOrpaMMbl y‘lCﬁHOﬁ AUCIHUIIINHDBI?

O0wem nporpamMMbl 286 4acoB, B TOM YHUCIIE:
ayMTOPHON y4eOHOI Harpy3ku oOydatomierocst 204 qacos;
CaMOCTOSITENILHON paboThl 00y4aromerocsi 64 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUILINHBI
2.1. O6beM yueOHOH AMCHUILINHBI U BUABI y4eOHOIl padoThl

Tabnuya 1. Buowl yuebnoii pabomsi no nepuodam oceoeruss OOII CI10 ons ¢hopmel 0Oyuenus -
OUHASL.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1 2

KonrakTnas (ayiuropHasi) padora (Bcero) 204 128 | 76
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - - -

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(ecnm mpexycMOTPEHO) B B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -

B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH

(ecu mpeayCcMOTPEHO) B B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 204 128 | 76

B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecnu IpeLyCMOTPEHO) B B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 64 44 20
B TOM YHCIIE: - - - - - - -

B (hopMe MPaKTUYECKOH MOATOTOBKH

(ecu mpexyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: 18 - 18
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 30 |
9K3aMCH) a K
OO61mast TPYI0EeMKOCTh qac 286 | 172 | 114

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OYIL07 MaremaTtnka

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HANWMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI Bupn y4eonoii K
3 0JI-BO 42COB
Conep:xanue pasjeiia (TeMbl) paboTbi
Paspen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16
Ilens 1 381291 MaTeMaTHKN ITPH OCBOCHUH CHENUAIIBHOCTH IIp | 1
Bba3oBble 3HAHNA M YMEHHS 110 MaTeMaTHKe B IPO(ECCHOHANBHOMN U B TOBCEIHEBHOM EATEITLHOCTH.
Uwcna u BeIMUCIeHNs1. BeipakeHns 1 mpeoOpa3oBaHus | IIp | 1
JleficTBUs HaJ MONOKUTENBHBIMH U OTPULATEIbHBIMHU YHCITAMHU, OOBIKHOBEHHBIMHU H JECATHIHBIMU
JPOOSIMHU.

[eiicTBUs cO cTENIEHAMH, (POPMYITBI COKPAIIEHHOTO YMHOXKCHHUSI.

Bxoano# KoHTpONb | IIp ‘ 2

KonTponbsHas pabora. Beraucnenus 1 mpeoOpa3oBanus. YpaBHEHHs U HepaBeHCTBa. [eomeTpus Ha
IJIOCKOCTH.

T'eomeTpus HA IITOCKOCTH | IIp | 2

Buns! mnockux ¢uryp U UX MIomiaas.
IIpakTUKO-OpHUEHTHPOBAHHBIE 33a4U B KypCe FEOMETPHH Ha MIOCKOCTH.

IIponeHTHBIC BEIYHCIEHUS | CpP | 2
I[TpocTeie MPOLEHTHI, pa3Hble CMOCO0BI HX BhIUHCIeHHsA. CII0XKHBIE POIIEHTHI.
YpaBHEHHsI 1 HEPaBEHCTBA | IIp ‘ 2

Jlunelinble, KBafipaTHbIC, APOOHO-TMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHUI B HEPABEHCTB | Ilp ‘ 2

Crnoco0bI penIeHus: CUCTEM JTIMHEHHBIX ypaBHeHHH. [loHsTusa: Marpuna 2x2 u 3x3, onpenenuTens
marpuisl. Meton I'aycca.

CamocTosTenbHas padbora CTyAeHTa | Cp | 4




Pa3gen 2. Crenenn u kopau. Crenennas GpyHKuus 14

Kopenb n-oii cTenenu v ero cBoiicTaa Ilp | 2

IToHsATHE KOPHS N-0i1 CTENIEHH U3 AeHCTBUTENLHOTO uncna. CBONCTBA KOPHS N-Ol CTENCHH.

IIpeobpa3zoBanne BEIpaXEHUH C KOPHAMHU N-OH CTETICHA | IIp | 2

[IpeobpazoBanre HppaHOHAIBHBIX BBIPAKCHHIA.

CBoiicTBa CTEIIEHN C panduOHAJIBHBIM U ,HeﬁCTBHTeJIBHLIM

IIp 2
MOKa3aTelI MU

IlonsTHE CTETIEHN C palOHAIBHBIM NoKa3areneM. CTerneHHble (QyHKINHN, UX CBOMCTBA M rpaduKi.

HppanyioHallbHblE YPaBHEHHS H HEPAaBEHCTBA | IIp | 2

PaBHOCHIIBHOCTb HpPAaLIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METOAbI UX PEILIEHHUs

Crenenn n xopau. CrenenHas QyHKITUA | IIp | 2

KonTponsnas pabora Onpenenenue cTeneHHol GyHkiun. Mcnonp3oBanue ee CBONCTB NPU peIICHHH
YpaBHEHUHN U HEPABEHCTB.

CamocrosaTensHast paboTa CTyAeHTa CP | 4
Pazgen 3. [loka3zaTenbHasi QyHKIHA 14
IlokazarenpHas QyHKINA, €€ CBOHCTBA IIp | 1

CrereHb ¢ IPON3BOIBHBIM JICHCTBATEILHBIM MoKa3areneM. OnpeneeHne moka3arenbHon (pyHKINH, ee
CBO#CTBA U TpadHK.

Pemenune nokasarelnbHbIX ypaBHEHUN | IIp | 1

3HAaKOMCTBO € MPUMEHEHHEM TT0Ka3aTeNnbHOM (yHKINHU. PemeHne moka3arenbHbIX YpaBHEHHIA
(YHKIHOHATIBHO-TPAQUIECKUM METOIOM

Pemienue nokazarenbHbIX ypaBHEHUM | Ilp | 2

Pemenue noxasaTenbHbIX yPaBHEHNI METOAOM YpaBHUBAHHS MOKa3aTeNlel, METOIOM BBEACHHS HOBOI
TIEPEMEHHOM, PYHKIHOHAITBHO-TPApHUCCKIM METOJOM.

Pemenne cuctem nokasareabHbIX ypaBHEHUH IIp 2
Pemenne noxa3arenbHBIX HEPABEHCTB Ip 2
Pemenwne 3amau. IlokasarensHas QpyHKIms Ilp 2
KonTponpHas pabora Penenne mokasarenbHbIX YpaBHEHHH METOJOM YpaBHUBAHUSA I0KA3aTEICH U
METOZOM BBEJEHHUs HOBOU IEpeMEeHHON. PerieHne noka3aTeibHbIX HEPABEHCTB.
CamocrositenpHas paboTa CTyJeHTa CP | 4
Paznen 4. Jlorapudmei. Jlorapupmuyeckas pynknus 14
Jlorapudm uncia Ip 1
JlecaTHHbIN 1 HATYPaTbHBIN JIOTaPU(PMBI, YUCIIO € Ilp 1
CaoiictBa jorapudmon. Onepanus iorapuGMUpOBaHUs ITp 1
CgoiicTsa norapudmo. Onepanus JiorapupMUPOBaHUS.

Jlorapnpmugeckas GpyHKIuUsA, €e CBOHCTBA | IIp | 1
Jlorapu¢mmaeckas QpyHKIHA 1 €€ CBOMCTBA.

Pemenue norapumMudecknx ypaBHEHHH | IIp | 2

[ousitue norapudmudeckoro ypasuenus. Onepanns MOTEHIUPOBAHUA. TPH OCHOBHBIX METO/Ia PEIICHHS
sorapupMHUECKUX ypaBHEHUN: QYHKITHOHATBHO-TPadUISCKIil, METO/I IIOTCHIIMPOBAHHSI, METOT
BBEJEHUS HOBOU MEPEMEHHOM.

Jlorapudmuueckiie HEpaBEHCTRA Ilp 2

Cucrembl JIOTapU(MUIECKIX YPABHEHHI IIp 2

ANTOPUTM peIIeHNs CUCTEMBI ypaBHEHUH. PaBHOCHIIBHOCTE TOrapu(pMUYeCKUX YPaBHEHUH U
HEPaBEHCTB.

Jlorapu¢™Msl B mpupo/ie ¥ TEXHHUKE | IIp | 2

[Ipumenenue norapudma. Jlorapudmuueckas cupais B npupoae. Ee Maremarnueckue cBOMCTBa.

Pemenwne 3aga4. Jlorapugmer. Jlorapudmmdeckas QyHKITHSL | IIp | 2

KontponbHas pabdora Jlorapupmudeckas GpyHknus. PenieHne npocTedmumx gorapuMAIecKux
YpaBHEHHUH.




Pasnes 5. IlpsiMble H IVIOCKOCTH B NPOCTPAHCTBE

20

OCHOBHBIC MOHATHS CTEpeOMETpHH. PacmonokeHne mpsiMbIX U
IIJIOCKOCTEH

Ip

2

IIpenmet crepeomerpun. OCHOBHBIC TOHATHS (TOYKA, TIPSIMAst, TIOCKOCTh, TPOCTPaHCTBO). OCHOBHBIE
akcMOMBI cTepeomeTpud. [lepecekaronmiecs, mapauielbHBIC H CKpelTuBaronuecs npsamsere. [lpu3nak u
CBOMCTBO CKPEIIUBAIOIIMUXCS MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (QUTYPBL.

[TapanneapHOCTh NPAMBIX, HPAMOM H INIOCKOCTH, MIOCKOCTEH.

[lapamnenpHas npsAMas U MIOCKOCTh Tp 2
[Tapamnensable mpsaMas 1 mnockocTs. Onpenenenue. [Ipusnak. CBolicTBa (C JOKa3aTENBCTBOM).
ITapamiensHOCTD IPSIMBIX, TIPAMOM U IJIOCKOCTH, TNTOCKOCTEH. Tp ’
[TapannenpHble NIOCKOCTH

ITapamnensrbie miockoctr. Onpenenenne. [Ipuznak. CBoiicTBa (C TOKa3aTEILCTBOM).
[TapamienbHOCTh NPAMBIX, HPAMOHN H INIOCKOCTH, NIOCKOCTEH. Ip 5

Terpasap. [Mapannenenunen

Terpasmp u ero anemenTsl. [lapannenenunen u ero 3neMeHTbl. CBONCTBAa MPOTHBOITONOXKHBIX TPAHEN U

nuaroHanei napamenenunena. [loctpoenne ceuenuit. Pemenne 3anay.

IlepnieH AMKYIAPHOCTH NPSAMBIX, IPSIMOM U IIIOCKOCTH, IIIOCKOCTEN

Ilp

2

ITepnenaukynspusle npsamele. [lapannensasie npsmble, HEPIEHIUKYISIPHbIE K INIOCKOCTH. IIpu3HaK
NepHeH UKYIIPHOCTH NPSMOM U IIIOCKOCTH. JlokasaTtenberBo. [leprneH quKyIsap U HAKJIIOHHAS.
IlepnenaukynspHsle nockocTu. IlpusHak nepneHAUKyIIpPHOCTH MIJIOCKOCTeN. Jl0Ka3aTenbCTBO.

PaccTosiHHsI B IPOCTPAHCTBE.

Teopema 0 Tpex MepHeHIUKYIAPax

Ilp

2

Teopema o Tpex nepneHANKYIsApax. JJokazaTenbcTBO. YToil MEXIy MpsMOil U TIIOCKOCTBIO. YTOI MEXIY

IIJIOCKOCTAMHA

ITapamienbHble, NEPIEHAUKYISAPHBIE, CKPEIIUBAIOIIUECS IPSIMBIE

Ip

2

Axcroms! crepeomerpui. [lepreHauKymsIpHOCTS IPSIMOM M TIIIOCKOCTH, TAPaJUIEIbHOCTD ABYX IPAMBIX,

NEPNEHAUKYIISIPHBIX MJIOCKOCTH, NCPIIECHAUKYIISIPHOCTD TUIOCKOCTCH.

Pemenue 3agau. IIpsiMble U NIOCKOCTH B IPOCTPAHCTBE

IIp

2

KonTponbsHas pabora PacrionoxeHue NpsiMBIX B IUIOCKOCTEH B pocTpancTse. [leprneHIuKymapHOCTh U

nmapajiCJIbHOCTb MIPAMBIX U TITOCKOCTEH. CerIlH/IBaIOHII/ICCH npsIMBIC.

CamocTositenbHast paboTa CTy[ICHTa CP | 4
Pazgen 7. KoopauHaThl H BEKTOPBI 12
JlekapToBBI KOOPAUHATHI B MPOCTPAHCTBE. PaccTosiHuE MEX Ty IBYMs Mp )

TOYKaAMH. KOOp)II/IHaTI:I CCPCAUHEI OTPC3Ka

I[CKapTOBI)I KOOPAMHATEI B IIPOCTPAHCTBEC. HpOCTeﬁIILHe 3aa41 B KOOpAWHAaTax. Paccrostane MCEXAYy

JABYMs TOYKaMH, KOOPAWHATBI CEPCANHEBI OTPE3KaA.

BekTtops! B ipocTpaHCTBeE.
Yron mexxay Bektopamu. CKalsipHOE IPOHN3BEICHNE BEKTOPOB

Ilp

Bexropsl B npocTpancTBe. ClI0KEHHE U BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOPA Ha YHCIIO.
Kommmarapasre BexTopbl. CKalsgpHOE IPOU3BEACHHUE BEKTOPOB. Pas3ioskeHre BEKTOpa 10 TpeM
HEKOMIUTAHApHBIM BekTopaM. KoopiuHaTe! BeKTOpa, CKaIpHOE MPOU3BEICHNE BEKTOPOB B KOOpAWHATAX,
yTOJI MEXAY BEKTOPaMH, YIOJl MEKy HPsAMOH H INIOCKOCTBIO, YTOJI MEXAY NIOCKOCTAMU. YpPAaBHEHUE

MJIOCKOCTH. | €OMETpHYeCKH CMBICH OTPeAeTuTeNs 2X2.

IIpakTUKO-OpUEHTHPOBAHHBIE 33Ja4ul HA KOOPJUHATHOU NJIOCKOCTU

Ilp

2

Koopmmrarras miiockocTs. Beraucnenue paccTosamil H mTomazeit aa mrockoctu. KomaectBeHHbIe

pacyeTsl.

Pemenue 3aga4d. KoopauHaThl 1 BEKTOPBI

IIp

2

KonTponbsHas pabora [lekapToBbl KOOPAHHATHI B POCTpaHCcTBe. BekTops! B mpocTpaHcTBe. ClokeHHE U
BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uncio. Kommnanapusie BekTopsl. CramspHoe
HNpOU3BECHUE BEKTOPOB. PasnoxkeHne BEKTOpa MO TPEM HEKOMILIaHApHBIM BekTopaM. [Ipocreiimmue
3a7a4qn B KoopamHaTax. KoopauHaTel BekTopa, pacCTOsHIE MEX Ty TOIKaMH, KOOPAWHATHI CEPEIHHBI
0Tpe3Ka, CKAISIPHOE ITPOU3BECHHE BEKTOPOB B KOOPAMHATAX, YTOI MEX/Ty BEKTOPaMH, yTOJI MEXIY

HPsIMOH U INIOCKOCTBIO, YTOJI MEXAY MIOCKOCTSIMHU.

CamocrosiTenpHas padoTa CTyIeHTa

CP

4




Pazgen 8. OcHoBbI TpuroHomerpun. Tpuronomerpuieckue 38
bynkuun

Tpuronomerprueckne QyHKINH TPON3BOIBLHOTO yIiIa, YHCTA.

IIp 2
Panuannas u rpajgycHas Mepa ymia

Pagnannas mepa yrma. [ToBopot Toukn BokpyT Hadana koopauHar. OnpenencHue CHHyca, KOCHHYCa,
TaHTEHCA ¥ KOTaHTeHCa. 3HAKK CHHYCa, KOCHHYCa, TAHTEHCA M KOTAHTeHCA IO YETBEPTAM. 3aBUCHMOCTh
MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJTHOTO W TOTO K€ yIUIa.

OCHOBHBIE TPUTOHOMETPHUUIECKUE TOKAECTBA | ITp | 1
Tpuronomerpuaeckue ToxkaecTsa. CHHyC, KOCHHYC, TAHTEHC M KOTAHTEHC YIJIOB Ol U - 0.
@opMmyibl TPUBEACHUS | ITp | |
DopMyIibl IPUBEICHUS

CuHyC, KOCHHYC, TAHT€HC CyMMBI H Pa3HOCTH JIBYX YIJIOB. | IIp | 2
CymmMa 11 pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB.

CHHYyC ¥ KOCHHYC TBOWHOTO yTia | IIp | 2

CuHYyC ¥ KOCHHYC JBOWHOTO yTiIa.

@opmynsl HOJIOBUHHOIO yIia | IIp | 2

@opmyasl TOTOBUHHOTO yria. [IpeoOpa3oBaHus cyMMBl TPUTOHOMETPHYECKUX (PYHKINH B
MIPOM3BECHIE U IIPON3BEACHNS B CyMMY. BrIpaskeHIe TPHTOHOMETPHUYECKIX (DyHKIMIT Yepe3 TAaHTeHC
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBanns NIpoCTEHIINX TPUTOHOMETPHUSCKIX BEIPAXKCHUH.

CamocrositenpHas paboTa CTyneHTa CP 4

OyHkmn, ux cBoiictBa. CriocoObl 3a1anus QyHKIHMA IIp 2

O06acTh onpeneeHnus 1 MHOKECTBO 3Ha4eHul QyHKIHi. YETHOCTh, HEYETHOCTD, TIEPUOTUIHOCTh
¢ynkuuit. Crioco0bl 3agaHus QyHKIHI.

Tpuronomerpruyeckue pyHKINN, NX CBOHCTBA U TpaQuKu | IIp ‘ 2

O0nacTp onpeneneHus 1 MHOXKECTBO 3HAYCHUI TPUTOHOMETPHUECKIX (pyHKIUi. YETHOCTD, HEUETHOCTD,
MEPUOMYHOCTH TPUTOHOMeTpUdecknx (pyHkumid. CBolicTBa H rpaduky GyHKIHN Y = oS X, y =Ssin X, y
=tgx,y=ctgx.

IIpeobpazoBarne rpaMKOB TPUTOHOMETPHIECKIX (DYHKITHI | CP | 2

Cxarue n pacTspkeHHe TpaduKoB TpuroHoMeTpuiecknx ¢pynknuii. [IpeodpazoBanune rpadpukon
TPUTOHOMETPHUICCKUX (PyHKITHIA.

OmnucaHue MPON3BOIACTBCHHBIX IIPOLIECCOB C MOMOIIBIO TPpapuKOB n )
yHKIHMI P

Ob6parnuble Tpuronomerpudeckue Gpyaknun. Mx coiicTsa u rpaduku.

Onwucanue MPON3BOJCTBCHHBIX IPOLIECCOB C MOMOIIBIO IPapUKOB CP )
byHKIHII

Hcnonp3oBanue CBOWCTB TPUTOHOMETPHUECKHX (PYHKIHHA B TPO(ECCHOHATBHBIX 3a/1a9aX.
OOparHble TPUTOHOMETPUIECKHE PyHKIIMH IIp | 2
O0parnble TpuroHoMeTpuieckue pyHkunn. Mx coiicTa u rpaduky.

TpuroHOMETpHYECKHE YPaBHEHUS | IIp | 2

VYpaBHeHHE cOs X = a. YpaBHCHHE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemienne
TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIIOB: IPOCTEHUINE TPUTOHOMETPHYECKIE YPABHEHHUS,
CBOJSIIIIMECS K KBaJPaTHBIM, PEIIaeMbIe PA3IOKCHIEM HAa MHOXKUTENIH, OTHOPOIHEIE.

TpuroHoMeTpHUYECKHE HEPABEHCTBA | IIp | 2

IIpocTeiilne TPUTOHOMETPUYECKHE HEPABEHCTBA.

CHcTeMBI TPATOHOMETPHYECKHX YPAaBHEHUH | Ilp | 2

CucremMbl IPOCTEUIINX TPUTOHOMETPUIECKIX YPAaBHEHUH.

Pemenue 3aa4. OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPHYECKHE

II 2
byHKIHN p

KoHnTponsHast pabota [IpeoOpazoBanue TpUrOHOMETPUIECKUX BbIpaskeHHI. Perienue
TPUTOHOMETPHUYECKUX YPAaBHEHNH M HEPABEHCTB B TOM YHCIIE C HCIIOIB30BAHUEM CBONCTB (DYyHKIIHH.

CamocrosiTesnpHas padoTa CTy/IeHTa CP | 4
Pa3zzes 9. MHOrorpaHHUKH U Tejla BPaleHust 32
Bepmmnsl, pedpa, TpaHH MHOTOTPaHHHKA IIp | 2

[onsTne MHOTOTpaHHNKa. ETo 3neMeHTHI: BepmnHbI, pedpa, rpanu. JuaroHans. Ceuenue. Brimyxiibie u
HEBBIIYKJIbIE MHOTOIPAHHHKHU.




IIpusma, ee cocrapmstouue, cedeHue. [IpsaMas u npaBuiIbHas IPU3MbI ITp 2

IlonsTre npusmsl. Ee ocHoBanms 1 60koBbIe rpaHu. Beicora npusmel. [Ipsimast n HakIoOHHAs TpU3Ma.
IIpaBunbHas npusMma. Ee ceuenue.

[Mapamnenenunen, ky6. Cedenue Ky0Oa, napasuielicnumnesa | IIp | 2

[Napamrenenumen, cBoicTBa MPAMOYTOIBHOTO Napasuienenunena, kyo. Cedenue kyba, mapayuienenurnesa.

IMupamuna, ee cocrapisomue, ceueHue. [IpaBunbHas nupamMuaa.

I1 2
VYceuennas nupamMuia P

[Mupamuga u ee snemenTsl. Ceueane mupamuabl. [IpaBunsHas nupaMuga. YcedeHHAS TUPaAMUAA.

BokoBasi ¥ onHasi NOBEPXHOCTh MPU3MBbL, THUPAMUIbI | IIp | 2

[Tnomaas OOKOBOM M OTHON TIOBEPXHOCTH MPU3MBI, TUPAMHU/IBI.

Cummerpus B KyOe, mapauienenumnese, npusMe, IupamMmmue | IIp | 1

CuMMeTpHst OTHOCUTENIFHO TOUYKH, IPSIMOH, THTOCKOCTH. CHMMETpHA B KyOe, Tapaienenumnesne, npusme,
nUpaMUze.

[Ipumeps! cummeTpuii B mpodeccuu | IIp | 1
CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

IIpaBuUIBHBIE MHOTOTPAHHUKH, KX CBONCTBA | IIp | 2
ITonsitre mpaBuaBEHOTO MHOTOrpaHHMKa. CBOMCTBA MPAaBUIBLHBIX MHOTOT PAHHHKOB.
CamocTosiTenbHas paboTa CTyIeHTa CP 2
unuegp, ero cocrapisomue. CedeHne NAIMHIPA IIp 2

ymmaap u ero snemenTsl. CedeHne NunHApa (IapajulebHOe OCHOBAHUIO H ocH). Pa3Beprka
LUJIMHJpA.

Konyc, ero cocrasnstonmue. Cedenne koHyca | IIp | 2

Konyc u ero anemenTtsl. Ceuenue koHyca (apajuieIbHOe OCHOBAHUIO M MMPOXOJIAIIEE Ye€Pe3 BEPIINHY ),
KOHHMYECKHE cedeHms. Pa3BepTka KoHyca.

Yceuennsii konyc. CeyeHre yce4eHHOTo KOHyca | IIp | 2
Yceuennslit koHyc. Ero o6pasyromas u Beicora. CedeHHE yCEYCHHOTO KOHYCA.

[Tap u cepa, nx ceueHus | Ilp | 2
[ap u cepa. Bzaumuoe pacrionoxenue chepbl u miockoctu. CedeHue mapa, chepsl.

[orsaTne 06 o0veMe Tena. OTHOMEHHE 00bEMOB MOTOOHBIX TEJ | IIp | 1

[NonsTHe 06 006BeMe Tena. OO6beM Kyba U IPAMOYTOIBHOTO Mapaienenunena. O0beM MpU3Mbl U
nunuHapa. OTHOIIEHNE 00bEMOB ITOAOOHBIX Tell. [ eOMeTpUYECKUi CMBICIT OTIPEAEITUTENS 3-T0 OpAIKA.

OO0BeMBbI 1 IJIOMIAN TTOBEPXHOCTEH Tell | Ilp | 1
O6beMbl ipamusl 1 koHyca. O6bem niapa. [lnoniaam noBepxHOCTEN TEI.
KomOuHaIMu MHOTOrpaHHMKOB U TEll BpalleHHs] | CP | 2

KomMOunanuy reoMeTpruaecKkux Tedl.

I'eomeTpHyecKie KOMOHMHAIIMY HA IIPAKTHKE | CP | 2

Hcnonp3oBaHne KOMOMHAIMIT MHOTOIPAaHHHUKOB U TEJI BPALICHUS B IPAKTUKO-OPHEHTHPOBAHHBIX
3a1adax.

Pemenne 3aga4. MHOTOrpaHHHKY U Tela BPAILlEHUs. | IIp | 2
OOBeMBI U MJIONIaH TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPALICHUSI.

Pazpgen 10. KomiuiekcHbie 4mncjaa 8
KoMiekcHbIE gucia IIp | 2

IlonsTHe KOMITIEKCHOTO yHcna. CONpshKeHHBIE KOMIUIEKCHBIE YHCTIa, MOAYNb M apTYMEHT KOMIUIEKCHOTO
gricia. Popma 3arucH KOMILUIEKCHOTO YHcia (TeoMeTpHUecKasi, TPHTOHOMETpHYECKasi, anrebpanmdeckas).
Apudmernyeckue AHCTBUSA C KOMIUICKCHBIMU YHCIIAMH.

[IpruMeHEHNnE KOMIIEKCHBIX YHCEN | IIp ‘ 4

Brmonnenne pacdeToB € MOMOIIBIO KOMITJICKCHBIX YHCCIL. HpI/IMepBI HCITOJIB30BaHUA KOMIIJICKCHBIX
YUCCII.

CamocrosiTenbHas paboTa CTYJJCHTOB CP | 2
3ayer 4

JuddepeHnnpoBaHHbIH 3a4eT IIp 2
CamocrositenpHas pabora CP 2

IloaroroBka K aTTecTalluu




Pazgen 10. Ilpou3Bognas pyHKIUH, ee IPUMEHEHHE 34

Townsitre mpousBoiHOM. DopmMyssl U npaBuia JUPGepeHITHPOBAHIS Ilp | 2

OmnpeneneHne YUCIIOBOM MOCIIEI0BATEIBHOCTH H CIIOCO0b! e¢ 3amanus. CBOMCTBA YUCIOBBIX
nocaenoBaTebHOCTeH. Omnpenenenne npeaena mocie0BaTeIbHOCTH. BRIIUCICHAE TIPEACTIOB
nocienoBarenbHOcTel. [Ipenen pyakiuun Ha 6eckoneunoctu. [lpenen Gpyrakmun B Touke. [Ipupamenne
aprymenTa. [Ipupamenune ¢pyaknmn. 3amaqn, TPUBOISIINE K MOHATHIO MPOou3BoAHOU. OnpenencHue
MIPONU3BOAHOMN. AJITOPUTM OTBICKAHUSA MPOU3BOTHOMN.

IIponsBoaHbIE CYMMBI, Pa3HOCTU OPOU3BEACHHUSI, YACTHOTO | IIp | 4

Dopmyisl guddepeniuponans. [Ipasuna quddepeHunpoBaHus

IIponsBoxHbIe TpUroHOoMeTpudeckux (pyHknuii. [IponsBonnas

CIIOXKHOH (PyHKIHH Hp 4

Omnpenenenne cnoxxHoi ¢pyHknud. [IponsBoaHas Tpuronomerprueckux Qyakiuii. [Iponssognas
CIIOKHOH (PyHKIIHH.

IlonsiTue o HenmpepsIBHOCTH (pyHKIIMK. MeTon MHTEpBaIoOB | IIp | 2

[ousTne HenpepriBHOM (pyHkmu. CBOHCTBA HEMpepbIBHOW (QYHKINHU. CBA3b MEKIY HENPEPBIBHOCTHIO
u 1uddepeHINPYeMOCThIO (PYHKIIUHN B TOUKE. AJITOPUTM PELICHUS HEPABEHCTB METOJIOM HHTEPBAJIOB.

I'eomeTpudeckuii ¥ (U3MIECKUN CMBICI TPOU3BOTHOM | IIp | 2

leomeTpryecknid CMBICT IPON3BOAHOMN (PYHKIHH — yIII0BOH KO3 (UIMEHT KacaTeIbHON K rpaduKy
(yHKOUU B TOUKE. YpaBHCHHE KacaTeJbHOH K rpaduKy QYHKIHUH. AJTOPUTM COCTABICHUS YPaBHCHUS
KacarelbHO| K Tpaduky pynkmmn y=f(x).

Du3uUeCcKuii CMBICI MPOU3BOAHOMN B MPO(PECCHOHAIBHBIX 33[a4ax | Ilp | 2

Ousugeckuil (MEXaHHYECKH) CMBICIT IIPOM3BOJHON — MTHOBEHHAsT CKOPOCTh B MOMEHT BpeMeHH t: v =S’

®.

MoHOTOHHOCTE (PYHKIHHA | Ilp | 2

Bospacranne u yopiBaHHE (DYHKIHH, COOTBETCTBUE BO3PACTAHUS H yOBIBAaHHS (DYHKIIUH 3HAKY
npou3BoaHOM. [ToHATHE MPOU3BOAHON BBICIIErO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOM MPON3BOAHOU
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTPE3KE.

Touku skcTpeMyma | ITp ‘ 2

3amaun Ha MAaKCUMyM U MUHHUMYM. [IOHSTHE aCHMIITOTEL, CIOCOOBI UX ONpeIeNiCHHs. AITOPUTM
HCCIIeI0BaHMA (PYHKIIMH U TIOCTPOEHUsA ee rpaduKa ¢ TOMOIIBIO TPOU3BOAHON. [IpoOHO-THHETHAs

yHKIHS.

WccnenoBanue GpyHKIU ¥ mocTpoeHue rpaduxon | IIp | 4

HccnenoBanmne GpyHKIMH Ha MOHOTOHHOCTH U TIOCTPOEHNE IPa(HKOB.

Haubospiee 1 HanMeHpIIee 3HAYEHUS (PYHKIHA | IIp ‘ 2

Haxoxngernue HaMOOJIBIIETO B HAUMEHBIIIETO 3HAYCHHUI (bYHKHHﬁ, IMOCTPOCHUC rpa(bmcon MHOT'OYJICHOB C
HCIIOJIB30BAHUEM arrapara MaTeMaTu4eCKOTo aHa/Inu3a.

Haxoxxnerne onTrnMaabHOTO pe3ynsrara ¢ MOMOIIBIO TPOHU3BOIHOM B Tp ’
MPaKTUYECKUX 3a/ladax

Haumensimee n Hanbopiee 3HaueHNE (PyHKINH.

Pemenue 3amay. IlponsBognas GpyHKIINN, €€ MpUMEHEHNE | IIp | 2

KonTponsnast pabota. Dopmynsr u npasuia auddepennuposanus. Mcciaenosanue GyHKIUIH ¢ TOMOIIBIO
npou3BoaHoi. Hanbosbiee 1 HauMeHbIIee 3HAYCHUS (YHKIIUH.

CamocrosTenpHas paboTa CTy/IeHTa CP | 4
Pazpnen 11. IlepBooGpa3Has pyHKIUH, ee IPUMEHEHHE 16
IepBooOpasnas pyHkum. [IpaBmia HaxoX IeHHs IEpBOOOPA3HBIX IIp | 2

3agada 0 BOCCTAaHOBJICHHH 3aKOHA JBMYKCHHS 110 U3BECTHOM ckopocTH. [ToHsATHE HHTErpHpPOBaHUSL.
O3HaKOMJICHUE C TIOHATHEM MHTETpalla i nepBooOpasHoi mis Gpynkiun y=f(x). Penienue 3aga4 Ha cBA3b
IepBOOOpa3HON U €€ IPOU3BOIHOM, BEIYHCIEHUE TIEpBOOOpa3HOi it JaHHOH (yHKuuK. Tabmma
(dbopmyn I HAXOXKACHUS ITEPBOOOpasHBIX. M3yueHe npaBuiia BEIYUCICHUS IEPBOOOPAZHOM.

IInomane kpuBonuHelHOU Tpanenuu. ®opmyna HerotoHa —

JlettOrMIA IIp 2

3ana4y, DpUBOAAIINE K HOHITHIO ONPEAEIICHHOTO HHTErpajia — O BHIYUCICHUH IO U
KPUBOJIMHEHOM TpameLuu, 0 nepeMellieHny Touky. [TonsaTie onpenenéHHOro HHTErpaa.
Teomerpuueckuii u pU3HMUSCKUI CMBICI onpeaeaeHHoro narerpana. @opmyna Hetorona— JleiiOHuna.




Heornpenenennslii u onpeaesieHHbI HHTErpaibl | Ilp | 2

ITonsATHE HEONPENEIEHHOTO NHTErpaja

Townsitre 06 ompeeiecHHOM HHTErpalie KaK IO i KPHBOJIHHEHHON Tp )
Tpaneuuu

T'eomeTprueckuil CMbICH OOPENEICHHOTO HHTErpaa.

OmnpeneneHHBI MHTETPAI B )KU3HH | IIp | 2

Teomerpuueckuii cMbIch onpeaeneHHoro narerpana. @opmyna HetoroHa - Jlelionnna. Pemenne 3anau
Ha TIPAMEHEHHE NHTETpaa s BEIYUCICHUA (PU3NUESCKIX BEIMIMH W TIONIAIeH.

Pemienue 3amaq. [lepBooOpasHast QyHKIHH, €€ IPUMEHEHHE | IIp | 2

KontponsHas padora [lepBoobpasuas ¢yukituu. [IpaBuiia HaxoxaeHusI mepeooOpasHbix. Ee
MpUMEHEHHUE.

CamocTosiTenbHas paboTra CTyIeHTa CpP | 4
Pazgen 12. MuoxkecTBa. Dj1eMeHThI TeOpHU rpagos 12
MmuoxecTBa Ip | 2
ITonste MEOXecTBa. ITogMHOXKECTBO.

Omnepanuu ¢ MHOKECTBAMU | IIp | 2
Omnepanuu ¢ MHOXKeCTBaMU. PellleHre NpUKIaaHbIX 3a1a4

I'padsr | IIp | 2
Hownsitre rpada. Cesi3Hblit rpad), aepeBo, UK rpad Ha MIOCKOCTH.

Pemenne 3amad. MHOXecTBa, rpadbl ¥ MX MPHMEHCHHE | IIp | 2
Onwucanune pealibHBIX CHUTYAIMH ¢ OMOIIBI0 MHOXeCTB. [IpuMeHenne rpad)oB K penieHUIo 3a1ad.
CamocTostensHas paboTta cTyaeHTa. Pemenne 3agad Ha rpadax CP | 4
Pazpen 14. 3J‘I‘eMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH 16
BEPOATHOCTEH

OcHOBHbIE OHATUA KOMOHHATOPUKH IIp | 2

[epecTaHoBKH, pa3MeILCHHs, COUYCTAHUA.

CoOrbiTHE, BepoATHOCTH cOOBITH. ClIOKCHHE H YMHOXKCHUE

5 ITp 2
BEPOATHOCTEH

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. T€OpeMBI O BEpOSTHOCTH CYMMBI COOBITHIL. YCIOBHAS
BEPOATHOCTh. 3aBHCHMBIC U HE3aBHCHMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH IPOU3BEIACHHUS COOBITHIA.

CamocrositenpHast pabora crynenra. Kombunaroprka CP 1

BepositHOCTH B TpO(heCCHOHANIBHBIX 3a/1a4aXx. Ilp 2

OTHOCHTENBHAS 9aCTOTa COOBITHSI, CBOMCTBO €€ yCTOMYNBOCTH. CTaTUCTHIECKOE ONPEACICHIE
BepossTHOCTH. OLleHKa BEPOATHOCTH COOBITHA.

JuckpeTHas cilydaiiHasi BEJIMYMHA, 3aKOH €€ pacupeiencHus | IIp | 2

Bune! cnyqaitasix BenmanH. Onpenenenne TMCKPETHON ClIydaifHON BEMMYMHBL. 3aKOH pacipeesieHIs
JIACKPETHOM CclTy4allHON BeNNYHHBL. Ee 4iClIOBbIE XapaKTEpHUCTUKH.

3ana4n MaTeMaTH4YECKON CTaTHCTHKH | IIp | 2

Bapwuarnonnsrii psiz. ITomuron gactot u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKH Psia
HaAOII0aEMBIX JaHHBIX.

CocrasieHue TaOIHI ¥ JrarpaMM Ha MPaKTHKE | Ilp | 2

IlepBuunas 06paboTka cTaTHCTUYECKUX AaHHBIX. | padudeckoe ux mpencrasnenue. Haxoxnenne
CpeIHUX XapaKTePUCTUK, HAOIIONAEMBIX JAHHBIX.

Pemenue 3agad. DneMeHTHl KOMOMHATOPUKH, CTATUCTUKH U TCOPHH

s ITp 2
BEPOSATHOCTEH.

KonTponbHas pabora DneMeHTH koMOHHATOpHKH. COOBITHE, BEPOATHOCTEL COOBITHS. CIOXKEHHE U
YMHOKEHUE BEPOSTHOCTEH.

CamocrositenpHast padorta crygeHTa. Teopus BeposiTHOCTEHN CP | 1
Pazgen 15. YpaBHeHusi 1 HepaBeHCTBA 14
PaBHOCHIIBHOCTH YpaBHEHMI U HepaBeHCTB. OOIIIIe METOIBI peICHIS IIp 2

PaBHOCHIIBHOCTB ypaBHEHHUI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMbBI PABHOCUIBHBIX
NepexoAax B ypaBHEHUAX U HepaBeHcTBax. OOLe METOAbI PEIICHUS YPABHEHHI: ITEPEX0] OT PABCHCTBA
(YHKIUH K paBEHCTBY apryMEHTOB /ISl MOHOTOHHBIX (DYHKITHIA, METOJT pa3JIOKeHH HA MHOXKHTEIH,
METO[{ BBEJICHUS HOBOU IepeMEeHHOH, (PyHKIHOHAIBHO-TPaQUIECKUN METO.




I'paduueckuii MeTo pelieHusT ypaBHEHHI, HEPABEHCTB | Ilp | 2

OO611re MEeTO/BI peIIeH T HEPABSHCTB: TIEPEX0/T OT CPAaBHEHUS 3HAYCHHUH (PyHKIINN K CPaBHEHUIO
3HAYCHHWH apryMEHTOB TSI MOHOTOHHBIX (DYHKIIMH, METOII HHTEPBAJIOB, (PYHKIMOHANBHO-TpadUIeCKUi
MeTon. [ papmdecknii MeTox penieHns ypaBHEHUN 1 HEPABEHCTB.

YpaBHEHUs U HEPABEHCTBA C MOJLYIEM | IIp | 2

Onpenenenne Momyist. Packpeitie Moy mo onpezaeneHuto. [Ipocreiimme ypaBHeHNU U HEPaBEHCTBA C
MoayieM. [IpruMeHeHre paBHOCUIIBHBIX IEPEXOJOB B ONPEACICHHbIX TUMIAX YPABHEHUN U HEPABEHCTB C
MOZYJIEM.

YpaBHEHUs U HEPABEHCTBA C NapaMeTpaMu | IIp | 2
3HakoMcTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS M HEPABCHCTBA C TAPAMETPOM.
COCTaBHC?HG U pelIeHne MpodecCHoHaNbHBIX 3a/1ad ¢ IIOMOIIBIO Tp )
ypaBHEHHAN

Pemenne TeKCTOBBIX 3a7a4 MPO(HECCHOHAIBHOTO CONEPIKAHSL.

Pemenue 3aga4. YpaBHEHUsA U HEPABEHCTBA | ITp ‘ 2
OO1me MeTo/Ibl PeNICHUS YpaBHEHHH. YPaBHEHUS U HEPABEHCTBA C MOAYJIEM U C IIapaMeTpaMH.
CamocTosTenpHas pabora CTy/IeHTa | CP ‘ 2
CocraBieHue 1 pelieHne Ipo(ecCHOHaIbHbIX 33/1ad ¢ HOMOMIBIO YPABHEHUH

JK3aMeH 22
CamocTosTenpHas pabora CTy/IeHTa Cp | 4
IMoaroToBka K aTTecTanuu

OK3aMeH | Ok | 18

* - Jlex — nexyuu,; Ilp — npakmuueckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHvie pabomui.

3. YCJOBUA PEAIM3ALIUU ITPOT'PAMMBI IUCIHUITJIMHBI
3.1. TpeGoBanusi K MUHHMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY 00ecne4eHUI0

Jts peanu3anuy nporpaMMbl yaeOHOM AMCHUILTUHEL TIPElyCMOTPEHBI CTICHHaTbHbIE TIOMEICHNU,
MIPUBEACHHBIM B I 6.3 0CHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMBbI CIICHAIEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNTUHBL

Tun aynuropun OcHallenne ayTiuToOpuu
CneunaausupoBanHoe yuedHoe oGopyaosanue, [1O u marepuanbi
AJIS1 OCBOEHHS THCUMILIHHBI (IPH HEO0X0TUMOCTH)

VYdeOHast ayquTopust 1ist
MPOBENICHHS 3aHATHI
JICKIIMOHHOTO THIIA, 3aHATUI
CEMHHAPCKOTO THIIa, KYPCOBOTO
MPOEKTHPOBAHUS (BBITOTHEHUS
KYPCOBBIX paboT), TPYNIOBBIX H

KomrutekT cnenuaau3supoBaHHON MeOeIH; JOCKa MEIoBast
ayIUTOPHAs; TEXHUYCCKHE CPEJICTBA: aBTOMATH3HMPOBaHHOE pabodee
MECTO IpernoaaBaTessi: KoMibiorep (mpoueccop He Hmxke AMD Quad-
Core, orneparuBHas mamsatb oobeMoM He menee 41°6; HDD namsite
obobemMoM He MeHee 500 gb), skpaH I IPOSKIIMOHHOH TEXHUKU
Lumen Master Picture, npoextop EPSON EB-WO0S5.

UHAMBUAYAIbHBIX KOHCYJIbTALlUN,
TEKYILEro KOHTPOJIA U
MPOMEXKYTOUHOH arTecTaluu

Wmeercs Boixoa B nHTepHET. [IporpaMmmHoe obecnedeHue:
Onepannonnas cucrema Windows 10 Pro; Office Professional 2007,
Kaspersky Endpoint security mis 6usneca - CrangapTHbINA

3.2. NudopmanuonHoe obecrieueHne o0yueHust
Ilepeuenb pexkoMeHayeMbIX y4eOHbIX U3daHul, UHTepHeT-pecypcoB, 10NOJIHUTEIbHOM

JINTEPaTypbl

OcHosHble UCTOYHUKU:

1. Ammmos I1I. A., Komsirus HO. M., TkageBa M. B., @enoposa H. E., Ilabyann M.U. Anrebpa
1 Havaya Matemarrueckoro anammsa. 10-11 kimaccsl. ba3oBblil 1 yriryOneHHBINH YPOBHH.
VYuebnuk. [DnekTpoHHBIN pecypc]:YueOnuk. - Mocksa: AO "UsnarensctBo "[Ipocsemienne”,
2024. - 464 c. — Pexxum goctyna: https://znanium.ru/catalog/document?id=447050




2. Aranacsn JI. C., bytys3os B. ®@., Kagomnes C.b., [To3nsk 3. I., Kucenesa JI.C. MaremaTuka:
anredbpa ¥ Hadasla MaTEMaTH4YECKOro aHanusa, reomerpus. ['eomerpust. 10-11 xiacc. ba3osslii u
yriyOneHHbI ypoBHU [ DnekTpoHHbIN pecypc]: Yaeonuk. - Mocksa: AO "M3narenscTBo
"ITpocBemenue", 2024. - 288 c¢. — Pexxum noctyma: https://znanium.ru/catalog/document?
1d=447184

ﬂOl’lOJZHumefleble UCMOYHUKU.

3. Hanasia A.A. Maremaruka [ DnekTpoHHBIN pecypc]:Yuebnuk. - Mocksa: OOO "Hayuno-
m3narensckuil eHTp MHOPA-M", 2021. - 544 c. — Pexxum noctyna: http://znanium.com/
catalog/document?1d=367814
4. boromonos H. B. Ilpaktuueckue 3anatus rno maremaruke B 2 4. Yactb 2 [DneKTpOHHBII
pecypc]:Yuebnoe nocodue st CITIO. - Mocksa: FOpaiit, 2022. - 251 ¢ — Pexxum mocryma:
https://urait.ru/bcode/490667
5. boromonoB H. B. Maremaruka. 3aauu ¢ pemeHIsIME [ DINEKTPOHHBINA pecypc]:yueOHoe
nocobue aust cno. - Mocksa: FOpaiit, 2023. - 755 ¢ — Pexxum nocryma: https://urait.ru/bcode/
530620
6. boromonos H. B., Camorinenxko I1. 1. Maremarnka [ DneKTpOHHBIN pecypc|:ydeOHHK st
cro. - Mocksa: HOpaiit, 2023. - 401 ¢ — Pesxxum noctyna: https://urait.ru/bcode/511565
7. Hopodeera A. B. Maremarnka. COOpHHK 3a1a4 [ DNeKTPOHHBIN pecypc]:yueoHo-

MpaKTHIecKoe rocodue st cro. - Mocksa: FOpaiit, 2023. - 176 ¢ — Pexxum moctyma: https://
urait.ru/bcode/512131

Pecprbz LlHQbOp}MaI/}UOHHO-m&’ZeKO,M/MyHMKaI/;UOHHOMv cemu «I/IHmepHem»:

1. ObC PY/IH u ctoponnue 9bC, Kk KOTOPBIM CTy[€HTHI YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBaHHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- DnekTponno-6ubmrorednas cucrema PYJIH — DBC PVIH http://lib.rudn.ru/MegaPro/Web
- O6pazoBarenpHas miardopma FOpaiit https://urait.ru
- OBC Znanium.com http://znanium.com

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBbI:

- Yuebnbiit mopran uacTuTyTa https://portal.rudn-sochi.ru/



Memoouueckue mamepuanst 011 00YUAIOUJUXCSL

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHO# MpoheCCUu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ybTaToB OCBOSHUS AUCHUIIIMHBI OCYIECTBIISIETCS MpenojaBareieM B
Tponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabruya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHDBL

Pe3yabTaThl 00yuyeHust ®opMbl U METOABI KOHTPOJISA U OLIEHKHU
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS) pe3yJbTaToB 00y4eHust

3HaHUSA: Amnanuz 3¢ OIlEHKa BBINOJHEHUS

0 3HAYMMOCTH MAaT€MAaTUKH B U3YUCHUU WHIUBUAYATbHBIX 3aJaHUN, PACYCTHBIX PadoT,

MPUPOIHBIX U OOMIECTBEHHBIX MPOIECCOB U OTIPOC, TEMATHYECKHI TUKTAHT,

SIBIICHUI. KOHTpOJIbHAsI paboTa, MPAKTHYECKUE 3aHATHUSA,
JOMAIITHUE paboThI, KOMITBIOTEPHOE
TECTUPOBAHHUE, B3anMOKOHTpOIIb 51
CaMOKOHTpPOJIb  cTyaeHToB. IlomHota ©
TPaMOTHOCTh ~ TMOJATOTOBIIEHHBIX  JIOKJIAJIOB,
COOOIIEHUH, TIPEe3CHTALIHIA.




Ymenus:

- BBIOUPATH TTOIXOISAIINI U3yICHHBIA METOT
JUISL peIIeHUs 3a/1a4, Paclo3HaBaTh
MaTeMaTu4ecKkue GpakThl U MaTEMAaTHIECKUE
MOJIEJIH B IPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX, B UICKYCCTBE; YMEHHUE IPUBOJUTH
MIPUMEPHI MaTeMaTHYeCKUX OTKPBITHH
POCCUICKON U MUPOBOM MaTeMaTU4eCKOM
HayKH.

- BBIOMpATh TTOIXOIANINI METO JUTS PeTLICHUS
3a/la4u; OPUBOIAUTH IPUMEPHI MaTEMaTHUYECKUX
OTKPBITUH POCCHUICKOM U MUPOBOU
MaTeMaTH4eCKON HayKu

- BBIYUCIISITH TEOMETPUUECKHUE BEJTMUNHBI
(mHa, yromu, mIomanb, 00beM, TUIONAIb
MIOBEPXHOCTH ), UCTIOIB3Ys U3yUCHHbBIE
(dhopMyIIBl U METOIBL;

- MCIIOJIb30BaTh CBOMCTBA U Ipauku QpyHKIUI
JUISL pellieHHs ypaBHEHUI, HEpaBEHCTB U 3aj1a4
C mapaMeTpaMu; n300paXkaTb Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN yPABHEHUN,
HEPAaBEHCTB U UX CHCTEM

- MCIIOJIb30BaTh Tpaduku GyHKIUN As
W3y4EHHUS MIPOLIECCOB U 3aBHCUMOCTEN IIPU
peIIeHu  3a/1a9 U3 APYTHX yIeOHBIX
IIPEIMETOB M U3 pPealIbHOM )KM3HU; BbIPAXKaTh
(dhopMyIamMH 3aBUCUMOCTH MEK]ly BEITUYHMHAMU;
- MCIIONIb30BaTh IPY PEIICHUHN 3a/1a4

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTdeckuil ONBIT:

METOJIaMH J10Ka3aTeIbCTB, AJITOPUTMAMHU
pemieHus 3a1a4; ymMeHue GopMyIHpoBaTh
OIpeeIeHUs], aKCHOMBI U TEOPEMBI,
MIPUMEHATH UX, IPOBOJUTH T0OKA3aTelIbHbIC
paccyXJIeHHs B XOJie PEIICHUS 33/l

HaGnronenne, KOHTpONb TpemogaBaTens 3a
JeSITeTPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHMAJIbHOCTH METo/a PpEeLICHHS
3aja4, BBINIOJIHEHNE U 3aIuTa
WHIVBUYaJIbHBIX 3aJaHHMH.

5. KOMIIETEHIIUA OBYYAIOHIETI'OCH,

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

®OPMUPYEMBIE B PE3VYJIBTATE

Mudgp

PesyabTarhl (KOMIETEHIINH)
OcHOBHbIE MMOKA3aTe/ TN Pe3yJIbTATOB MOATOTOBKH

OK 03.

IInanupoBaTh U peaTn3oBbLIBATH COOCTBEHHOE NMPO(eccHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE, NPEANPHUHIMATEIbCKYIO IeSITeJbHOCTD B
npogeccHOHANIBHOMH cepe, HCIOJIH30BATH 3HAHHUSA N0 (PMHAHCOBOH
TPAMOTHOCTH B PA3JIMYHBIX KH3HEHHBIX CHTYAIUAX;

3HaTh:

coJiep>KaHKe aKTyallbHONH HOpMaTHBHO-IIPABOBOM TOKyMEHTAIUH;
COBpEMEHHAs Hay4YHas ¥ MpoQecCHOHaTbHAS TEPMUHOIOTHS;
BO3MOXKHBIE TPASKTOPHH MPO(PECCHOHAIBHOTO Pa3BUTHS M CaMOOOPa30BaHUS;

OCHOBBI PEANPUHUMATEIBCKON JEATENBHOCTH;
OCHOBBI (PMHAHCOBOI IPaMOTHOCTH;

npaBuia pa3paboTKH OM3HEC-TUIaHOB;

MOPSAOK BBICTPaBaHUs IPE3ECHTALUH;
KpeIUTHbIE OAHKOBCKUE MPOIYKTEI.




YMmeTs:

OTIPEneNATh aKTyaJIbHOCTh HOPMATHBHO-TIPABOBOH JOKYMEHTAIIUHU B MPOECCHOHAIILHOMN ESTEIBHOCTH;
MPUMEHSATH COBPEMEHHYIO HAYIHYIO MPO(EeCCHOHAIBHYIO TEPMHHOJIOTHIO;

OIIPENEISATh U BHICTPAUBATh TPACKTOPHH NPOdeCCHOHATIBHOTO PA3BUTHS H CAMOOOPa30BaHUS;
BEISIBIIATH JOCTOMHCTBA U HEJOCTATKA KOMMEPUYECKOH HJIeH;

MPE3CHTOBATH MJIeH OTKPBITHS COOCTBEHHOTO Jieia B IPO(eCcCHOHANBHOM NeATeIbHOCTH;

o opMIIATh OM3HEC-TIIaH;

paccuuTHIBATH pa3MEPHI BBIILIAT MO MPOIICHTHBIM CTaBKaM KPEINTOBAHHUS;

OIPEeNsiTh MHBECTUIIHOHHYIO IPUBJIEKATEILHOCTh KOMMEPUECKIX HJICH B paMKax MpodeccHoHaNbHOM’
JeSITENBHOCTH;

MPE3CHTOBATh OU3HEC-HICHO;

OIIpENeNsATh UCTOYHUKH (DUHAHCHPOBAHHA.

Hcnoan3oBaTh cOBpeMEHHBIE CPEACTBA MOUCKA, AHAJIN3a H HHTEPIPETAHH
OK 02. ungopmanuu 4 HGOPMAIMOHHBIE TEXHOJIOTHH /11 BHITIOJTHEHHS 32124
npodeccuoHATIBLHOU AeATEIbHOCTH;

3HaTh:

HOMEHKJIaTypa HH(POPMATHOHHBIX HCTOYHHKOB, IIPUMEHAEMBIX B TPO(hEeCCHOHABHOM NeATETbHOCTH;
MIPHEMBI CTPYKTYPHPOBaHUs HH(GOPMALINY;

(hopmar oopmIICHHS pe3yIFTaTOB TONCKa HH(OPMAIHH, COBPEMEHHBIE CPEJICTBA U YCTPOHCTBA
nH(pOpMaTH3aIIH;

MOPSIIOK MX MMPUMEHEHH U IPOrpaMMHOE o0ecTieueHre B Mpo(ecCHOHANBHOM ASATELHOCTH B TOM
9HCIIE C UCTIONB30BaHNEM IU(PPOBBIX CPEICTB.

YMmeTs:

OTIpeneNATh 3a1a4 s MOMCKa HH(opMannu;

OIIpeIeNnsaTh HeOOXOTUMBIE HCTOYHUKH UH(OPMALIUY;

IUTAHUPOBATh MPOLECC MOUCKA;

CTPYKTYPHPOBATh NOITy4acMyI0 HH(OpMAaLHIO;

BBIJIETISITH HAMOOJIee 3HAYMMOE B IiepedHe HHPOpMaIIiH;

OILICHUBATh MPAKTHYECKYIO 3HAYUMOCTD PE3yJIETaTOB MOUCKA;

oopMIIATE pe3yNbTaThl MOUCKA, TPUMEHATH CPEACTBA HH(OPMALMOHHBIX TEXHOIOTHH JJIs1 PEIICHHUS
poeCcCHOHATBHBIX 33/1a4;

WCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE 00eCIeUCHHUE;

HCTIONB30BATh Pa3JInIHbIC U(PPOBBIC CPEACTBA IS PEIICHHS TPO(PECCHOHATBHBIX 3a/1a4.

Boi0ouparp cnoco0bl penrenns 3a1a4 npogeccHoHaIbHOI AesiTeJIbHOCTH
NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM;

OK 01.

3HaTh:

aKTyaJIbHBIN NPOeCCHOHANBHBIA 1 COLUANBHBII KOHTEKCT, B KOTOPOM IPUXOAHUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHUKY MH(OpMALIUK ¥ pecypchl JUTs peieHus 3a1a4 U IIpobiieM B IpodeccHoHaIbHOM 1/
WTH COLTHAIIEHOM KOHTEKCTE;

AITOPUTMBI BBITOJIHEHUS paboT B MPO(ECCHOHAIBHON M CMEXHBIX 00JIaCTsIX;

MeTOBI paboThI B TPOdecCHOHATBHON U CMEXKHBIX cdepax;

CTPYKTYpY ILIaHa JUIS PEIICHUS 3a/1a4;

MOPSIIOK OLICHKH PE3yIBTATOB PEUICHUS 3a1a4 MPO(ECCHOHATBEHON IEATEIBHOCTH.

YMmeTs:

pacrno3HaBarh 3a/1a4y W/HIH MpobieMy B MPoQecCHOHATBHOM H/HITH COIUATBHOM KOHTEKCTE;
aHAITM3UPOBATH 3aa4dy H/HIIH ITPOOIeMy U BBIACIATE €€ COCTaBHEIE YacTH;

OIIPENEIISATh TAIbl PELICHHUS 3aa4H,

BBUIBISITH M 9(p(peKTUBHO MCKaTh HH(POPMAIIHIO, HEOOXOIMMYIO JUTS PEIICHHUS 3aa9K U/UTH IPOOIIeMBI;
COCTABIIATH IJIAH ICHCTBHS;

OIIpEIeNnsATh HEOOXOUMEIE PECYPCHI;

BJIaJICTh aKTyalbHBIMH METOAaMH paboThl B MPO(hecCHOHANBEHON M CMEXHBIX cepax;

peanrn30BBIBaTh COCTABIICHHBIHN IJIaH;

OILICHUBATH PE3YNbTAT M MOCICACTBUS CBOMX JCHCTBUHN (CaMOCTOATEIBHO WM C TOMOIIBIO HACTABHHKA).

CopnelicTBOBATH COXPAHEHHMIO OKPYKAIOLIel cpe/ibl, pecypcochepekeHuIo,
OK 07. NPUMEHSATh 3HAHUA 00 N3MEHEHUHU KJIUMATA, IPUHIHUIIbI fepeKInBOro
MPOM3BO/ACTBA, 3()(eKTUBHO ACIICTBOBATH B YPe3BbIYaiiHbIX CHTYaLHsIX;




3HaTh:

MpaBUiIa HKOJIOTHYECKOI 0e30MIaCHOCTH IIPH BEICHUH PO EeCCHOHATBHOM NeATeIbHOCTH;
OCHOBHBIC PECYPCHI, 33CHCTBOBAHHBIEC B PO ECCHOHATBHON NEATEIEHOCTH;

ITyTH 00ECIICYCHHS PECYPCOCOCPEKESHUS;

MPHHLUIBI OEPEXKITMBOTO MMPOU3BOJCTBA;

OCHOBHBIC HAIIPaBJICHUS H3MCHECHUS KIIMMATHYECKUX YCIOBUAH peruoHa.

YMeTh:

COOJTIO/IaTh HOPMBI SKOJIOTHYECKOH OE30MacHOCTH;

OTIPENCISTh HAPABICHUS pecypcocOepekeHrsI B paMKax Mpo(ecCHOHATEHON ASATEIbHOCTH TI0
CHENHaIbHOCTH, OCYIIECTRIIATH PA0OTy C COONIOACHUEM IIPUHIIUIIOB OEPEIKITHBOTrO MPOU3BOJICTBA;
OpraHu30BBIBATH MPO(ECCHOHABHYO ICATSILHOCTD C YIETOM 3HAHUI 00 M3MEHEHUH KIIMMATHIECKUX
YCIIOBHM pEruoHa.

IIposiBASITE rPAKIAHCKO-NATPHOTHYECKYIO MO3ULHIO, 1eMOHCTPHPOBATH
0CO3HAHHOE MOBEIeHHE HA 0CHOBE TPAAMI[HOHHBIX 001e4eJI0BeYeCKUX

OK 06. IICHHOCTEH, B TOM YHCJIe ¢ y4eTOM rapMOHM3AIHH MEKHAIHOHAJIBHBIX H
MesKpeJIMT MO3HbIX OTHOLIEHUH, IPUMEHSTh CTAHAAPTHI AHTHKOPPYNLHOHHOTO
NOBe/IeHHUS

3HaTh:

CYIIHOCTB TPAXAaHCKO-TIATPUOTHYECKOH MO3UIUHU, OOIIEICIIOBEUESCKIX IIEHHOCTEH;
3HAYUMOCTH IPO(hECCHOHATEHON ACATETFHOCTH TI0 CIICHUAITEHOCTH;

CTaH1apThl AHTUKOPPYHLIHOHHOTO MOBEIEHHS M MOCIEACTBUSA €r0 HAPYyIICHHS.

YMerTs:
OIMCEIBATh 3HAYMMOCTE CBOCH CIIEIHAJILHOCTH,
MPUMEHATH CTaHAAPThl AHTUKOPPYIIIUOHHOTO TIOBEACHUS.

OcyniecTBJISITh YCTHYIO H NICBMEHHYI0 KOMMYHHUKAIHIO HA TOCYIAPCTBEHHOM
OK 05. si3bike Poccuiickoii @egepanuu ¢ y4eToM 0CO0eHHOCTEH COLUATBHOIO 1
KYJIbTYPHOTO KOHTEKCTA;

3HaTh:
0COOEHHOCTH COMUAIEHOTO U KYJIBTYPHOTO KOHTEKCTA;
npaBuiia 0hOpMIICHHSI JOKYMEHTOB M MOCTPOCHHS YCTHBIX COOOIICHHIA.

VYMets:
TPaMOTHO H3JIararh CBOU MBICITH U O(POPMIISITH JOKYMEHTHI 110 TIPO(GECCHOHAILHON TeMaTHKE Ha
TOCYIapPCTBEHHOM SI3BIKE, POSIBILITH TOJCPAHTHOCTD B paboueM KOJUICKTHBE.

OK 04. |3q)q)eKTm;Ho B3aMMO/ICHCTBOBATH U PadoTaTh B KOJLIEKTHBE H KOMaH/Ie;

3HAaTE:
IICHXOJIOTHYECKIE OCHOBEI IEITENILHOCTH KOIEKTHBA, IICHXOJIOTHIECKIE 0COOCHHOCTH JIMIHOCTH;
OCHOBBI TTIPOCKTHOH NICATEIHHOCTH.

YMerTs:
OpPTaHMU30BEIBATH Pa0OTy KOJUICKTHUBA M KOMAaH/IBL;
B3aMMOJICHCTBOBATH C KOJUIETAMH, PyKOBOACTBOM, KITMEHTAMH B X0/€ MPO(ECCHOHAIBHOU A TCIIEHOCTH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0yuyarommuxcsi mo Aucuuiuvinue «MaremaTukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPeJICTaBICHbI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuruinae «MaremaTukay B [IpunoxkeHun k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



