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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.11 MaremaTuka
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucnmmummabl OYJ[.11 Marematuka sBIsIeTCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
crnenuansaocta 09.02.06 CETEBOE U CUCTEMHOE AJIMUHUCTPUPOBAHUE (mpukas
Munnpocsenienust PO or 10.07.2023 . Ne 519)"

[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
CpeIHero 3BeHa.

Vuebnas mucrmmumaa OVY]l.11 Maremaruka Bxomaut B mukia  OOmeoOpazoBaTenbHON
MOATOTOBKH.

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

KonrTakTHasn (aynuropHas) padora (Bcero) 204 130 | 74
B TOM YHCIIE: - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(eciu mpeIyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - ~

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 204 130 | 74

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 64 44 | 20
B TOM YHCJIC: - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(eci IpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: 18 - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 286 174 | 112

2.2. Temaruueckuii njian u cogep:xxkanue yueonoi gucunmmusl OYJl.11 Maremarnka

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHMUE PA3JIEJIA JTUCLHUITIJIMHBI Bun yueonoit
GoThI* Koui-Bo 1acos
Conep:xanue pasjeiia (TeMbl) padoThI
Pa3nen 1. IloBTropenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 16
Ilens v 3aga4u MaTeMaTUKU NIPU OCBOCHHH CIIELUAIBHOCTH IIp ‘ 1

bazoBbie 3HaHW 1 YMCHUS 11O MaTCMaTUKE B HpO(i)eCCHOHaHBHOﬁ U B HOBCCHHCBHOﬁ ACATCIBbHOCTH.

Yucna u Berancnenys. Beipaxxenus n mpeoOpa3oBaHus ‘ IIp ‘ 1

JlelicTBHS HAJI TIOJIOKUTEITBHBIMU M OTPULATEIBHBIMHU YHCITaAMH, OOBIKHOBEHHBIMHU H JACCATUIHBIMHU
IpOOsSIMH.
JlelicTBHs CO CTENEHAMH, (POPMYJIBI COKPALLIEHHOTO YMHOKCHHSL.

Bxomnoit kKoHTpOITE ‘ IIp ‘ 2

KonTtponsnas pabora. Beraucnenns n mpeoOpa3oBaHusa. YpaBHEHHsI U HEPAaBEHCTBA. [ eomeTpus Ha
IJIOCKOCTH.

[l'eoMeTpust HA TUTOCKOCTH ‘ IIp ‘ 2

Buzbl mnockux Guryp U UX III0MIAIb.
IIpakTHUKO-OpHEHTHPOBAHHBIE 33a4U B KypCe FEOMETPUH Ha ILIOCKOCTH.

IIpoLieHTHBIE BEIYUCIEHUSA ‘ CP ‘ 2

IIpocTeie MPOIEHTEI, pa3sHble c0cOo0b! MX BEIYHCACHUS. CIIOXKHBIC TPOLCHTHL.

YpaBHEHHSI 1 HEPABEHCTBA ‘ IIp ‘ 2

JIuHeiiHble, KBapaTHBIC, APOOHO-TMHEHHBIC YPABHEHHS U HEPABEHCTBA.

Cucremsl ypaBHEHHI 1 HEPABEHCTB ‘ IIp ‘ 2

CriocoOBI pemeHus cucTeM TMHEHHBIX ypaBHeHUH. [loraTs: maTpruna 2x2 u 3x3, onpenenurenb
marpuusl. Metoa I'aycca.

CamocTosTenbHast paboTa CTyAeHTa ‘ CP ‘ 4




Pazgen 2. Crenenn u kopuu. CteneHHas GpyHKIMs 12

KopeHb n-0i1 CTENEHH U €r0 CBOMCTBA IIp ‘ 2

ITonsATHE KOpPHS N-0i1 CTENIEHH U3 AeHCTBUTENLHOTO uncia. CBONCTBA KOPHS N-0Oi CTENCHH.

[IpeoOpa3zoBaHne BEIpaKEHHI ¢ KOPHAMHE N-OH CTEIICHH IIp ‘ 2

[IpeobpazoBanme MppaHOHATBHBIX BBIPAKCHHH.

CBOIICTBa CTETIEHN C palliOHAIBHBIM U JICHCTBUTEIHHBIM

IIp 2
MIOKa3aTeIIAMHA

IlonsTHE CTETIEHN C paOHANLHBIM NoKa3areneM. CTerneHHble (yHKINH, UX CBOMCTBA M rpaduk.

Hppannonanbable ypaBHEHHS U HEPABEHCTBA ‘ IIp ‘ 2

PaBHOCHJIBHOCTb HPPALIMOHAIIBHBIX YPABHEHUI U HEPaBEHCTB. METO/BI UX PEILICHHUS

Crenernn n xopau. CreneHHast QyHKITNA ‘ IIp ‘ 2

KonTponeHast padora Onpenenenue cTereHHON GyHkun. Vcnonp3oBaHue ee CBONCTB NIPH pEIICHHH
YpaBHEHUH U HEPABEHCTB.

CamocrosaTensHast paboTa CTyaeHTa CP ‘ 2
Paszpen 3. Iloka3arenbHas GpyHKIHsA 12
IloxazarenpHast pyHKINSA, €€ CBOHCTBA IIp ‘ 2

Crenensb ¢ MPON3BOIBHEIM ASHCTBUTENBHBIM NTOKasareneM. Onpeerenne nokazaTreabHON QyHKITNN, ee
cBoiicTBa M Tpaduk. PemeHre moka3arebHbIX ypaBHeHHH (YHKIMOHATBHO-TPa(QUICCKUM METOIOM

Pemenne nokasaTenbHbIX ypaBHEHUH ‘ ITp ‘ 2

Pemenue nokazarenbHbIX ypaBHEHHU METOOM YpaBHUBAHUSI IIOKa3aTesei, METOJIOM BBEJCHUSI HOBOU
MIepEeMEHHOH, (QYHKIIMOHATbHO-TPAUIECKIM METOIOM.

Pemenne cucreM nokasarenbHbIX ypPaBHEHHI IIp 2
Pemenune nokasarebHbIX HEPABEHCTB IIp 2
Pemienne 3anaq. [TokazarenbHas GyHKIUSA IIp 2

KonTtponshnas pabora Pemenne nmokasaTrenbHbIX YpaBHEHHI METOAOM YPaBHUBAHHUS MTOKa3aTeIeH U
METOZOM BBEACHUS HOBOM NepeMeHHOM. PellieHue nokasarebHbIX HEPABEHCTB.

CamocrTosiTenpHast paboTa CTyAeHTa CP 2
Paznen 4. Jlorapudmei. Jlorapupmuyeckas pynknus 18

Jlorapudm unca IIp 1
JlecATHYHBIN 1 HAaTypaTbHBIN JTOTapH(pMBIL, YHACIO € IIp 1
Cgoiicrsa jorapudmon. Onepanus orapuGMupOBaHUS IIp 2

CsoiicTBa norapupmos. Onepanus JorapupMupoBaHU.

Jlorapupmugeckas GpyHKIUsA, €€ CBOHCTBA ‘ IIp ‘ 2

Jlorapudmmdeckast (PyHKIUA U €€ CBOICTBA.

Pemenne nmorapudmMudecknx ypaBHECHHH ‘ IIp ‘ 2

[ousTre norapudpmudeckoro ypasHeHusA. Onepanus MOTEHIUPOBAHUA. TpH OCHOBHBIX METOJA PEILICHH
JorapupMUUIECKUX YPaBHCHUN: (YHKIMOHATIBHO-TPpadUIeCKUil, METO/] TOTCHIIMPOBAHMSL, METOJ
BBE/ICHHsI HOBOM MEPEMEHHOM.

CucteMsl ToTapu(PMUIESCKAX YpAaBHEHUN ‘ IIp ‘ 2

AJTOPUTM peIeHus CUCTEMBI ypaBHEHHI. PaBHOCIIIBHOCTS Jorapu(pMUYECKNX ypaBHEHUN 1
HEpaBEHCTB.

Jlorapu()Mbl B IPUPOJIE U TEXHUKE ‘ IIp ‘ 2

[Ipumenenue norapudma. Jlorapudmudeckas cimpains B mpupoze. Ee Maremariueckue CBOHCTBA.

Pemenne 3anau. Jlorapudmel. Jlorapupmuueckas GpyHKIusA ‘ Ip ‘ 2

KontponpHas pabora Jlorapupmudeckas pynknus. Penrenne npoctedmumx gorapuMuIecKux
YpaBHEHHUI.

CamocrosTensHast paboTa CTyICHTOB ‘ CP ‘ 4




Paspgen S. IlpsimMble U IVIOCKOCTH B IPOCTPAHCTBE 20

OCHOBHBIE TTIOHATH CTEPEOMETPHH. PacrionoxkeHne npsMsIx 1

5 IIp 2
IUIOCKOCTEN

TIpenmet crepeomerpun. OCHOBHBIC TOHATHS (TOYKA, TIPSIMast, TIIOCKOCTh, TPOCTPaHCTBO). OCHOBHEBIE
akcMOMBI cTepeomeTpud. [lepecekaronmiecs, mapauielbHBIC H CKpelTuBaronuecs npsamsere. [lpu3nak u
CBOMCTBO CKPEIIUBAIOIIMUXCS MPSIMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBL.

ITapamienpHOCTb NPAMBIX, HPAMOM U IIOCKOCTH, MJIOCKOCTEH. ‘ IIp ‘ 2

[Napamnensable npAMas 1 mmockocTs. Onpenenenue. [Ipusnak. ColicTBa (C 10Ka3aTEIBCTBOM).

[TapamienpHbIE IIOCKOCTH ‘ IIp ‘ 2

TTapannensrbie mrockocta. Onpenencuue. [Ipuznak. CBoiicTBa (C T0KA3aTEIHCTBOM).

Terpasnp. [Tapannenenunen ‘ IIp ‘ 2

Terpasap u ero anemenTsl. [lapaienenunesn u ero sneMenTsl. CBOMCTBA MPOTHUBOIIOIOXKHBIX TPaHE U
nuaroHaled napannenenunena. Ilocrpoenue ceuennii. Penienue 3agau.

Ilepnen qMKyIApHOCTD NMPSAMBIX, IPSIMOM H IJIOCKOCTH, IIIIOCKOCTEN ‘ IIp ‘ 2

[lepnenaukymnsipubie mpsamele. [lapannensasie npsMble, TEpIEHANKYIAPHBIE K MITocKocTH. [Ipr3Hak
HNEepHEHIUKYIAPHOCTH NPAMOM U IIIOCKOCTH. [lokazarenbeTBo. IlepneHquKysap U HaKJIOHHAS.
ITepnenaukynsapHsle mIockocTU. [Ipu3Hak nepneHAUKYIAPHOCTH MIOCKOCTEN. JJoKa3aTenbCTBO.
Paccrosnus B mpocTpaHCTBE.

Teopema o Tpex HMepreHUKYIIpax ‘ IIp ‘ 2

Teopema o Tpex neprneHauKyiapax. JlokasarenbeTBo. Yroyl Mexay IpsMOU U MIOCKOCTBI0. YTOII MEXIY
MIJIOCKOCTSIMHU

[TapamiensHble, NEPIEHAUKYISPHBIE, CKPEIIUBAIOIUECS IIPSIMBIE ‘ ITp ‘ 2

[TepnenauKyIApHOCTH NPAMON U IIOCKOCTH, NAPAJUIEIbHOCTD IBYX MPSIMBIX, HIEPIEHIUKYIIIPHBIX
IJIOCKOCTH, IEPIEHAUKYISAPHOCTD IIIOCKOCTEN.

Pemenue 3agayq. [IpsiMble U NIOCKOCTH B IPOCTPAHCTBE ‘ IIp ‘ 2

KonTponsHast pabota Pacronoxenue npsaMbIX U IUTIOCKOCTEH B pocTpaHcTBe. [leprneHIuKynapHOCTb U
NapajuIeIbHOCTh NPAMBIX U IUTOcKocTe. CkpeluBaromuecs MpsMsbIe.

CamocTostensHast pabora CTyIeHTa CP ‘ 4

Pa3gen 7. KoopauHaThl H BeKTOPbI 12

JlekapToBBI KOOPAUHATEI B IPOCTPAHCTBE. PaccTosiHUE MEK Ty BYyMs

IIp 2
ToukamMu. KoopauHaThl cepequHbI 0Tpe3ka

JlekapToBbI KOOpAUHATHL B TpocTpaHcTe. IIpocreiinme 3ana4u B koopAauHarax. PaccrosHue Mexy
JIByMsI TOYKaMH, KOOPIUHATBI CEPENMHBI OTPE3KA.

BekTtops! B ipocTpaHCTBeE.

IT 2
Vron mexxay Bektopamu. CkalsipHOE IPON3BEICHNE BEKTOPOB P

Bexrops! B mpocTpancTe. CaoKeHNE U BHIYUTAHHE BEKTOPOB. YMHO)KEHUE BEKTOPA HA YHCIIO.
Kowmmmarapasie BekTopbl. CKalApHOE IPOU3BEACHHUE BEKTOPOB. Pa3iioskeHe BeKTopa 1o TpemMm
HEKOMIUTaHapHBIM BekTopaM. KoopamHaTe! BEKTOpa, CKaIPHOE MMPOU3BEICHNE BEKTOPOB B KOOPAWHATAX,
YTOJI MEXy BEKTOPaMH, YTOJI MEX]Ty MPSAMON M INTOCKOCTBIO, YTOJ MEXAY IUNIOCKOCTAMH. YpaBHEHHE
MITOCKOCTH. | eOMEeTpHaeCcKuil CMBICT OMPEACTUTENS 2X2.

IIpakTUKO-OpUEHTHPOBAHHBIE 33141 HAa KOOPAHUHATHOMN IIOCKOCTH ‘ IIp ‘ 2

Koopmurarnas miiockocTs. Beraucnenne paccTosHui  IoTomazei Ha miuockoctu. KommdaectBeHHbIC
pacyeTsl.

Pemenne 3agag. KoopauHaarel 1 BEKTOPHI ‘ IIp ‘ 2

KonTponbsHas pabora [lekapToBbl KOOPAHHATHI B TPOCTpaHCcTBe. 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 TOUKaMH, KOOPAWHATHI CEPEIHHBI
0Tpe3Ka, CKAISIPHOE ITPOU3BECHHE BEKTOPOB B KOOPAMHATAX, YTOI MEX/Ty BEKTOPaMH, yTOJI MEXIY
HPsAIMOH U INIOCKOCTBIO, YTOJI MEXKAY MIOCKOCTSIMHU.

CamocTosTenbHast paboTa CTyaeHTa CP 4




Pazgen 8. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue

bynkunu 34

Tpuronomerpuueckue QyHKIIUN TPOU3BOIBEHOTO yTiia, YHCIA.

IIp 2
PannanHas u rpagycHas Mepa yria

Paguannas mepa ymia. IToBopoT Touku BOKpyT Hadasa koopauHar. Onpeenenye CHHyca, KOCHHYCa,
TaHTE€HCA U KOTaHTeHca. 3HaKH CHHYCa, KOCHHYCa, TAHTEHCA M KOTAaHTeHCa M0 YETBEPTAM. 3aBUCHMOCTh
MEXJy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT€HCOM OIHOTO U TOTO K€ yIia.

OCHOBHEBIC TPUTOHOMETPUIECKIE TOXKICCTBA ‘ IIp ‘ 1
Tpuronomerpuaeckue Toxaectsa. CHHyC, KOCHHYC, TAHT€HC M KOTAHT€HC YIJIOB O H - 0.
@opMyibl TPUBEACHU ‘ IIp ‘ 1
PopMyIIbl IPUBEICHUS

Cunyc, KOCHHYC, TAHTEHC CYMMEBI H PA3HOCTH ABYX YIJIOB. ‘ IIp ‘ 2

CYMMH " Pa3sHOCTb CUHYCOB. C}’MMEi " pasHOCTb KOCHHYCOB.

CHHYC 1 KOCHHYC JBOMHOTO yIa ‘ IIp ‘ |

CuHYyC 1 KOCHHYC JTBOWHOTO yTJIa.

@opMynbl TOJIOBUHHOIO yIia ‘ IIp ‘ 1

®dopmyel moroBUHHOTO yriia. [IpeoOpa3zoBaHus cyMMBI TPUTOHOMETPHYCCKIX (YHKIHI B
MIPOU3BE/ICHIE U TPOU3BE/ICHIS B CYMMY. BhIpaskeHHE TPUTOHOMETPHUYCCKIX (PYHKIHI depe3 TAHTCHC
MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBaHms NpOCTEHIINX TPUTOHOMETPHIECKUX BEIPAKCHUH.

CamocrosTesnpHas padoTa CTyIeHTa CP 6

Oyukimn, ux cBoiicra. CriocoObl 3amanus QyHKIHHA ITp 2

O06racTh onpeneeHnus 1 MHOKECTBO 3HaYeHul QyHKIwi. YETHOCTh, HEYETHOCTD, TIEPUOUIHOCTh
¢ynkuuit. CriocoObl 3agaHus QyHKIHIA.

Tpuronomerprueckue QyHKINN, HX CBOHCTBA U TpapuKH ‘ IIp ‘ 2

O0nacTp onpeneneHns 1 MHOXKECTBO 3HAYCHUH TPUTOHOMETPHUCCKUX (PyHKIMH. YETHOCTD, HEYETHOCTD,
MEePUOJUYHOCTH TPUrOHOMeTprudeckux (pyHkuuid. CoiicTBa u rpaduku QyHKIHN y = cOS X, y =SIn X, y
=tg X,y =ctgx.

IIpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX (DYHKITHH ‘ CP ‘ 2

Coxarue u pacTspkeHHe TpaguKoB TpuroHoMerpudeckux pynkuuid. [IpeobpazoBanue rpadukon
TPUTOHOMETPUICCKUX (PYyHKIIHH.

OmnucaHue MPON3BOACTBCHHBIX IIPOLIECCOB C MOMOIIBIO TPapUKOB Tp ’
yHKIHI

OO6parnble TpuroHoMerpuieckue GyHkunn. X cBoWCTBa U rpaduKH.

CamocrTosiTenpHast paboTa CTyICHTOB Cp 2
OOparHble TPHTOHOMETPUYECKUE QYHKIIUN IIp 2
O6parnblie TpuroHoMerpudeckue GyHkuun. Ux cBoicTBa U rpaduKy.

TpuroHomeTpu4ecKue ypaBHEHUA ‘ IIp ‘ 2

VYpaBHeHHE cos X = a. YpaBHCHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THIIOB: MPOCTEUIIINE TPUTOHOMETPUUECKIE YPABHEHHUS,
CBOJIALIMECS K KBaPATHBIM, PEIIaeMble pPa3I0KEHUEM Ha MHOKUTENIH, OJHOPOAHBIE.

TpuroHOMeTpUYECKHE HEPABEHCTBA ‘ ITp ‘ 2

IIpocTeiime TPUTOHOMETPUYECKHUE HEPABEHCTBA.

CucteMbl TPUTOHOMETPHUIECKUX YPABHCHHM ‘ IIp ‘ 2

CrcremMBl TPOCTEHIINX TPUTOHOMETPUYECKIX yPaBHEHHUH.

Pemenue 3a1a4. 0OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPHYECKHE

II 2
byHKIINI p

KonTponsHas pabora [IpeoOpazoBaHue TPHTOHOMETPUIECKUX BhIpakeHHH. Perienne
TPUTOHOMETPUICCKUX YPABHECHUH M HEPAaBCHCTB B TOM YHCIIE C HCIIOIb30BAHHEM CBOMCTB (DYHKIIUH.

CamocrosiTenpHas paboTa CTy/IeHTa CP ‘ 4




Pazgen 9. MHOrorpaHHUKHM U TeJ1a BpaLLleHUS 34

Bepmmnsl, pebpa, rpaHr MHOTOTpaHHHKA IIp 2

[NorsaTre MHOTOrpanHuKa. Ero sneMeHTHI: BepnHbl, peopa, rpand. JJunaronans. Ceuenue. Boimykiibie u
HEBBIITYKJTbIE MHOTOTPaHHUKH.

IIpusma, ee cocrapatonue, cedeHue. [Ipsamas u npaBuiIbHas IPU3MBI ITp 2

Ionsitue mpusmel. Ee ocHoBaHus 1 60koBbIe rpanu. Bricora mpusmel. [Ipsimas u HakIoHHAs TpU3Ma.
IIpaBunwsHas npusma. Ee ceuenue.

[Mapamrenenunen, kyo. Ceuenne KyOa, mapaienenuneaa IIp 2

Hapamleﬂem/lnen, CBOMCTBaA OPsAMOYTOJIBHOTO ITapajiieicnurieaa, KY6 Ceucnue KY6a, napajjiejenuneaa.

IMupamuna, ee cocrapisAronue, ceuenue. [IpaBuinbHas nupamMuia.

Ycedennas nupaMuga Ip 2

[Mupamuna u ee snemenTsl. Ceuenne nupamuel. IlpaBunsHas nupamuaa. YecedeHHas MTUpaMUa.

BokoBas 1 monHast MOBEPXHOCTh MPU3MBI, TUPAMUIBI ‘ IIp ‘ 2

[Inomans OOKOBOMH M MOTHON TTOBEPXHOCTH MIPH3MBI, ITMPAMH/IBI.

Cummerpus B KyOe, apajuienenumnesne, IpusMe, THpamMuIe ‘ IIp ‘ 1

CHuMMeTpHs OTHOCHTENBHO TOYKH, MPSAMOH, TITOCKOCTH. CHMMETpHS B KyOe, mapaienenumnesae, Npusme,
NHpaMU]JE.

[Ipumeps! cummerpuii B mpodeccuu ‘ ITp ‘ 1
CuMMeTpHst B IPHUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

IIpaBuiibHBIE MHOTOTPAHHUKH, UX CBOMCTBA ‘ IIp ‘ 2
[onsTre npaBuIEHOTrO MHOTOTpaHHKKa. CBOMCTBA MPAaBUIBLHBIX MHOTOT PAHHHKOB.
CamocrosaTensHast paboTa CTyaeHTa CP 2
Hunmuaap, ero cocrapnsronme. CedyeHrne HHIMHAPA IIp 2

Humuazap u ero sneMenTsl. Cedenne nuianHapa (mapaieIbHOe OCHOBAHHIO U OcH). Pa3BepTka
OUTHHpA.

Konyc, ero cocrapnstomnue. CeueHre KOHyca ‘ ITp ‘ 2

Komnyc u ero anemenTsl. Ceuenue koHyca (MapajieIbHOE OCHOBAaHHUIO M MPOXO/AIIEE YePE3 BEPIINHY),
KOHHYECKHe cedeHns1. PazBepTka KoHyca.

Yceuennsiii konyc. CeyeHre yCe4eHHOTO KOHyca ‘ IIp ‘ 2

Yceuennslit koHyc. Ero o6pasytomas u Beicora. CedeHHE yCEYCHHOTO KOHYCA.

[Tap u cdepa, ux cedeHust ‘ IIp ‘ 2

[ap u cepa. Bzaumuoe pacnomoxenue ceps! 1 maockoct. Cedenue mapa, ceps.

[NousTtue 06 00veMe Tema. OTHOIIEHHE 00bEMOB TTOJOOHBIX TEI ‘ Ip ‘ 2

[Nonsitue 06 oobeme Tena. O0beM Kyba U MPSIMOYTOJIBHOTO Mapauieenunena. O0beM mpu3Mbl U
uuinuHapa. OTHOIIEHHE 00beMOB MOA00HBIX Tell. [ cOMeTpUUYECKUI CMBICIT ONIPEACTHTENS 3-Tr0 MOPsIKa.

OOBeMbI ¥ IUTOMIAN TOBEPXHOCTEH Tell ‘ IIp ‘ 2

O0beMbl nupamuIbl 1 KoHYca. O0beM miapa. [lnomanyu noBepXHOCTEH Te.

KomOnHaIii MHOTOTPaHHUKOB U TEJI BPALICHUA ‘ ITp ‘ 2

Kom6unaiuu reomerpudeckux tei. Vcnonp3oBanrne KOMOWHAIMNA MHOTOIPAHHUKOB U TEJT BPALICHHS B
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a7a4ax.

CamocrosTenbHas padoTa CTyICHTOB CP 2
Pemenue 3ana4. MHOTOrpaHHHUKH U TEa BPALLECHUS. IIp 2
OOBEMBI ¥ IJI0NIAH TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPALICHUS.

Pa3zngen 10. KoMiuiekcHbIE YHC/IA 8
KommiekcHble uncna Ilp 2

[onsTne KoMIuIekcHOTO dHcha. ConpspKeHHbIE KOMIUIEKCHBIE YHCTa, MOAYIb M apTYMEHT KOMIUIEKCHOTO
gucna. Popma 3anmucH KOMIIEKCHOTO YHcia (TEOMETpUYECKasi, TPUTOHOMETPUIECKAs], aNreOpandecKast).
Apudmerndeckne IeHCTBUA C KOMIIEKCHBIMH YHCIIaMU.




IIpuMeHeHrE KOMILIEKCHBIX YHUCEI IIp ‘ 4

Brmonmaenue pacueToB C TOMOIIBIO KOMIIJICKCHBIX YHUCECIL. HpI/IMCpBI HUCIOJIB30BAHUA KOMIIIICKCHBIX
YHUCCII.

Brimonaenue pac4eToB ¢ TOMOINBIO KOMITIEKCHBIX YHCET CP ‘ 2
3ayer 4
HubdepeHnnpoBaHHbIii 3a4eT Ip 2
CamocrTositesnpHast pabora CPp 2
IToaroroBka k arTecraluu

Paznen 11. IIpou3BogHasi pyHKIUH, ee IPUMEHEHHE 32
Hownsitre mpousBoaHoM. DopmMynst U mpaBuia JUPHepeHITHPOBAHII IIp 2

Omnpenenenne YUCIOBOH OCIEAOBATEILHOCTH | CIIOCO0BI ee 3ananus. CBOHCTBA YHUCIIOBBIX
nociuenopareabHOCTel. OnpeenceHue npejesna nociue[0BaTeIbHOCTH. BrryrcieHue npeaenon
nocienoBarenbHOCTel. [Ipenen ¢pynxnum Ha 6eckoneunoctu. [Ipenen ¢pynxnun B Touke. [pupamenne
aprymenTa. [Ipupamenue ¢pynkunn. 3agaqn, mprBOAALIIIE K HOHATHAIO TPON3BoAHOM. Onpenenenne
MIPOU3BOAHON. AIITOPUTM OTHICKAHUS MTPOU3BOTHOM.

IIpousBoaHbIE CYMMBI, Pa3HOCTH IPOU3BEACHUS, YACTHOTO ‘ IIp 4

Dopmynsr nuppepennupopanus. [pasuna nuppepeHIUPOBaHHS

[Ipon3sBonHbIe TpUroHOMETpHUECKIX GyHKIMIL. [Ipon3BomHas

CIOXKHOU (pyHKIIM Tp 4

Omnpenenenne cnoxHoi ¢pyHknud. [IponsBoaHas Tpuronomerprueckux Qyakiuii. [Iponssoxnas
CIIOKHOH (PyHKIIHH.

[lonsTHE 0 HEMPEPHIBHOCTH (PyHKIIMH. MeTox HHTEpBAIOB ‘ IIp ‘ 2

[NonsaTne HenpepriBHOI (pyHKmH. CBOMCTBa HENpepbIBHOW (yHKIUHU. CBA3b MEKAY HEIPEPHIBHOCTBIO
U tudepeHIHPYeMOCThI0 (YHKIUH B TOUKE. AJITOPUTM PELICHUS HEPABEHCTB METOJJOM HHTECPBAJIOB.

T'eomerpuueckuii 1 pU3NIECKHIA CMBICT TPOU3BOAHON ‘ IIp ‘ 2

leomeTpryecKuid CMBICT IPON3BOJHON (PYHKIIMH — YITIOBOH KO3 (QUIIHEHT KacaTebHOU K rpaduKy
(GYHKIHHU B TOYKE. YpaBHEHHE KacaTelbHON K rpaduKy GYHKIHU. AITOPHTM COCTABICHUS YPaBHCHHUS
KacareJbHOH K rpaduky gpyHkun y=f(x).

du3uvecKuii CMbICT MPOU3BOAHON B IPOGECCHOHATBHBIX 3a/1a4ax ‘ IIp ‘ 2

Ouzndaeckuil (MEXaHHIECKHIT) CMBICI MIPOU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT BpeMeHH t: v = S/

®.

MOHOTOHHOCTH (PYHKITHH ‘ Ip ‘ 2

Bospacranue u yobiBanue ()yHKIHH, COOTBETCTBHAE BO3PACTAHMS U YObIBAHUS (PYHKIIUN 3HAKY
npon3BomgHOH. [IoHATHE MPOU3BOTHON BEICIIETO MOPSIIKA, COOTBETCTBHE 3HAKA BTOPOU MPOU3BOAHON
BBINYKJIOCTH (BOTHYTOCTH) (DYHKIIMM HA OTPE3KE.

Touku skcTpeMyma ‘ ITp ‘ 2

3agaun Ha MAaKCUMYM B MEHUMYM. [10HATHE acCHMIITOTBI, CIOCOOBI MX OMpPEACICHU. ANTOPHTM
rcclenoBaHus GYHKIHH 1 IIOCTPOCHNUSA ee rpadrKa ¢ ITOMOIIBIO IPON3BOAHON. [[poOHO-THHEHHAS

GbyHKIHsL.

HccnenoBanne pyHKINHA U TOCTPOSHHE TPaUKOB ‘ IIp ‘ 2

HUccnenoBanue (yHKINH HA MOHOTOHHOCTH U TIOCTPOCHUE IPa)UKOB.

Haubouibiiiee u HanMeHbIIee 3HAUCHUS (PYHKIIHHA ‘ Ip ‘ 2

Haxoxienre HanOoJIBIIEro 1 HAaMMEHBIIETO 3HAYCHUN (QYHKIMH, TIOCTPOCHHE IPa()HKOB MHOTOWIECHOB C
HCIIONIb30BAaHUEM allllapaTa MaTeMaTU4eCKOro aHaIu3a.

HaxoxeHne onTHMaabHOTO Pe3yabTaTa ¢ IOMOIIBIO IPOU3BOJHOM B N 5
MPAKTHYECKUX 3a7a9ax P

Hanmenrbiiee u Hanbonpliee 3Ha4eHUE QYHKLNH.

Pemenwue 3agaq. [IponsBonHas pyHKINAN, €€ IPUMEHEHUE ‘ IIp ‘ 2

KonTponsHast pabora. @opmynsl u nmpasuia auddepenuposanus. Mcenenopanue GyHKIUI ¢ TOMOIIBIO
npon3BoaHoi. HanGonpmiee u HanMeHblnee 3HaYeHUsT QYHKLINH.

CamocrosiTenpHas padoTa CTyIeHTa | CP ‘ 4




Pazgen 12. IlepBoo6pa3nasi pyHKUMH, ee IPUMEHEHHE 16

[MepBooOpasnas GpyHknuu. [IpaBiiia HaX0XKICHHUS IEPBOOOPA3HBIX IIp ‘ 2

3ajada 0 BOCCTAHOBIIEHUHU 3aKOHA JBI)KEHHUS 110 U3BECTHON CKOpOCTH. [IoHsATHE HHTErpUpPOBAHUS.
O3HakoMJICHHE ¢ TIOHATHEM HHTETpalia i mepBooOpasHoii st pyukiuu y=f(x). Pemenue 3agad Ha cBA3b
NepBOOOPA3HOI M €€ IPOM3BOAHOM, BEIYHCICHUE ITEPBOOOpa3HOM Ui JanHoN QyHKIwH. Tabmuna
(hopmyn I HAXOXKACHUS TEPBOOOpasHbIX. M3yueHue npaBuia BEIYHCICHUS IEPBOOOPa3HOM.

IInomane kxpuBonuHelHOU Tpaneuuu. ®opmyna Herotona —

Jleit6uuna Ilp 2

3anauy, DpUBOAAIINE K HOHATHIO ONPEAEIICHHOTO HHTErpajia — O BHIYUCICHUH ILIOMIA U
KPUBOJIMHEINHOM Tpameluu, 0 nepeMelieHny Touky. [TonsaTie onpenenéHHOro HHTErpaia.
T'eomerprueckuii u pusmaecknii cMbIcH onpeaeneHHoro naTerpana. Popmyna Herorona— JleliGanma.

HeonpeneneHHbli 1 ONPENCIEHHBIA HHTErPAJIbI ITp 2
ITonATHE HEONPEIEIEHHOTO HHTErpalla

INonsTHE 00 ONpeneNeHHOM HHTErpajle KaK TUIOIa i KPUBOJIWHEIHHON Tp ’
Tpamnenuu

I'eoMeTpudeckuii CMBICIT OIPENECIIEHHOrO UHTErpaa.

OmnpeneneHHBIA HHTETPAIT B )KA3HH ‘ IIp ‘ 2

T'eomeTpudeckuii cMbich onpeaeneHHoro uaTerpana. @opmyna HeiotoHa - Jleiionuna. Pemenue 3amaq
Ha MPUMEHEHHE WHTETpaa s BRIYUCICHUS (PU3NIECKUX BEIMYNH M IJIOMIa IeH.

Pemenne 3amau. [lepBooOpasnas pyHKINH, €€ TpUMEHCHHE ‘ IIp ‘ 2

KourtponsHas padora [lepBooOpasuas dbyukimu. [IpaBuia HaxoxaeHus epBooOpasHbix. Ee
MPHMCHCHHE.

CamocrosTenpHas padoTa CTy/IeHTa CP ‘ 4
Paznes 13. MHokecTBA. DjleMeHThbI TeopHH rpagos 12
MHoxecTBa IIp ‘ 2

TMouste muoxecrtsa. [lomMHOMXECTBO.

Omnepanum ¢ MHOKECTBAMH ‘ IIp ‘ 2

Omnepanmu ¢ MEOXKEeCTBaMH. Pemenne mpruKIIagHbeIX 3a1a4q

I'pader ‘ Ip ‘ 2

[Norsarue rpada. Csa3HbIN rpad, NepeBo, HUKI rpad Ha MITOCKOCTH.

Pemenne 3amau. MEOXKecTBa, Tpadbl M NX IPUMEHEHNE ‘ IIp ‘ 2
Onwucanue pealibHBIX CHUTYAIMH ¢ OMOIIBI0 MHOXKeCTB. [IpuMeHenne rpad)oB K penIeHUIO 3a1ad.
CamocrostenbHas pabora cryaenra. Pemenne 3ama4 Ha rpadax CP ‘ 4
Paznen 14. B{emellTbl KOMOMHATOPUKH, CTATHCTHKH U TEOPUH 14
BEpPOATHOCTEH

OcHOBHBIE IOHATUSA KOMOMHATOPHUKU IIp ‘ 2
[lepecranoBKkH, pa3MeIeHUs, COUYCTAHMUSL.

CobriTHE, BEPOATHOCTD coObrTus1. CIOXECHIE U YMHOKCHUE Tp 2
BEPOSITHOCTEH

CoBMecCTHBIE U HECOBMECTHBIE COOBITH. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHI. YCIoBHAs
BEPOATHOCTh. 3aBHCHMbIC U HE3aBHCUMBIE COOBITHS. T€OpeMbl 0 BEPOSTHOCTH MPOU3BEACHHUS COOBITHIA.

CamocrosTenpHas padora crynenta. KomOunaropuka CP 0

BepositHOCTS B TpopeccnoHAIBHBIX 3a7adax. IIp 2

OTHOCHTENbHAS 9aCTOTa COOBITHS, CBOMCTBO €€ yCTOMYNBOCTH. CTaTUCTHIECKOE OMPEACICHIE
BepoaTHOCTH. OT[eHKa BEPOATHOCTH COOBITHS.

JuckpeTHas cilydaiiHasi BEIMUUHA, 3aKOH €€ paclpecIeHus ‘ IIp ‘ 2

Bune! cnygaiiaeix Benuaud. OnpenesieHue JUCKPETHON CTydaifHON BETMYUHBL. 3aKOH pacTIpeaeIeHIs
JUCKPETHOM Clly4yallHOM BeNHYUHBL. Ee 4MCI0BbIE XapaKTEpUCTUKH.

3ama4m MaTeMaTU4ECKON CTaTHCTHKH ‘ ITp ‘ 2

Bapnanmonsstii psaa. Ilomuron gactor u rucrorpaMma. CTaTHCTHYECKHE XapaKTEPHCTUKH psiia
HaONI0NaeMbIX TaHHBIX.




CocraBnenne Tabun ¥ 1uarpamMM Ha IPaKTHKE IIp 2

[lepBuunas 06paboTKa cTaTUCTUYIECKUX AaHHBIX. | padmdeckoe ux nmpencrasnenue. Haxoxaenue
CPEIHMX XapaKTEePUCTUK, HAONMFOTAEMBIX TaHHBIX.

Pemenne 3aa4. DiaeMeHTH KOMOMHATOPUKH, CTATUCTHKA M TEOPHU

o IIp 2
BEPOATHOCTEH.

KonTponsHaast pabota DnemeHThl kKoMOMHATOPHKH. COoOBITHE, BEPOATHOCTH COOBITHS. ClIOXKEHHE H
YMHOXEHIE BEPOSTHOCTEHA.

CamocrosrensHas pabora cryaenTa. Teopus BeposTHOCTEH CP 0
Paspeu 15. YpaBHenus 1 HepaBeHCTBA 16
PaBHOCHIBHOCTH ypaBHEHUH U HepaBeHCTB. OOMIME METOIBI PEIICHUS ITp 2

PaBHOCHIIBHOCTB ypaBHEHHH U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI PAaBHOCUIbHBIX
Tepexoiax B ypaBHEHHUIX U HepaBeHcTBax. OOIHe METOIbI PEICHUS YPaBHEHHI: [TEPEX0] OT PaBCHCTBA
(YHKIHUH K PaBEHCTBY apryMEHTOB /ISl MOHOTOHHBIX (PYHKIIHH, METOJT Pa3JIOKeHH HAa MHOXKHTEIH,
METOJI BBEZICHUSI HOBOH MEpPEMEHHOH, (PyHKIMOHAITBHO-Tpa(pIecKuii METOI.

I'paduaecknii MeTox pelIeHNs ypaBHEHUI, HEPABEHCTB ‘ ITp ‘ 2

OOmme MeTo/Ibl PEIICHHS HEPAaBESHCTB: TIEPEX0/] OT CpaBHEHMS 3HAYCHUH (QYHKIUH K CPaBHEHHIO
3HAYCHUH apTyMEHTOB JJI1 MOHOTOHHBIX (DYHKITHI, METO MHTEPBAJIOB, ()yHKIIHOHAIBHO-TpapUIeCKAH
MmeToa. ['papuaeckuii MeTox pemeHns ypaBHEHUH U HEPABEHCTB.

YpaBHEHUs U HEPABEHCTBA C MOLYIEM ‘ IIp ‘ 2

Omnpenenenue moxyns. PackpeiTe Moayiis o onpeaeneHuto. Ilpocreiinmie ypaBHeHUs U HEPABEHCTBA €
MopayiieM. IIpuMeHeHre paBHOCUIBHBIX IEPEXOJOB B ONPEACIECHHBIX TUIIaX YPAaBHEHUN U HEPABEHCTB C
MOJYJIEM.

VYpaBHEHUs U HEPABEHCTBA C MapaMeTpaMu ‘ IIp ‘ 2

3HakoMCTBO ¢ napameTpoM. [IpocTeiime ypaBHEHNS 1 HEPABEHCTBA C IAPAMETPOM.

COCTaBIIeIEHC U pelreHne npogecCHoHaNBHBIX 3a/1ad C ITIOMOIIBIO Tp ’
ypaBHEHUN

Permenne TEKCTOBBIX 3a1a4 PO ECCHOHATIBHOTO CONCPIKAHMS.

Pemenue 3aga4. YpaBHEHUs U HEPABEHCTBA ‘ IIp ‘ 2
OOmme MeTo/Ibl PElIeHHs ypaBHCHHI. YpaBHEHHS U HEPABEHCTBA C MOIYJIEM H C TapaMeTPaMH.
CamocrostensHast pabora CTyaeHTa ‘ CP ‘ 4
CocraBnenue u peneHne npo(heccnoHaIbHbIX 33/1a4 C IIOMOIIBI0 YpaBHEHHH

JK3amMeH 22
CamocTosTenbHast paboTa CTyAeHTa CP ‘ 4

IloaroroBka K aTTecTalluu

DK3aMeH Dk ‘ 18

* - Jlex — nexyuu; Ilp — npaxmuueckue 3ausmust, CP — camocmosimenvras paboma, JIP —
nabopamopHwvle pabomui.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecneYeHUI0

Jis peanu3anuy mporpamMMbl y9eOHOH AUCIHUTILTMHB IIPEyCMOTPEHBI CIICHUaIBHbIE TOMEICHNUS,
MIPUBEICHHBIM B I 6.3 0CHOBHO# 00pa3oBaTeIbHOM MPOTrpaMMBbI CIIEIIHATBHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHDBL

Tun ayquropun OcHaluleHne ay1uTOpUU
CneunaausnpoBanHoe yuedHoe oGopyaoBanue, [10 n maTepuassi
IJI51 OCBOEHUS TUCHUILUTAHBI (TIPU HEOOXOAUMOCTH)




VYueOHas ayquTopus uis KoMmmiekT cnenuanu3upoBaHHON MeGenn; J0CKa MeoBast
MIPOBEICHHS 3aHATHH ayIUTOpHAs; TEXHUIECKHE CPECTBA: aBTOMAaTH3HPOBaHHOE pabouee
JIEKIIHOHHOTO TUIIA, 3aHATHH  |MECTO IperojaBarelisi: KoMIbloTep (nponeccop He Hike AMD Quad-
CEeMHUHApCKOro Tuma, kypcooro |Core, onepariBHas maMsath 00beMmoM He MeHee 41'6; HDD namsite
MPOSKTHPOBaHUsI (BHITOTHEHUsT |00beMoM He MeHee 500 gb), sxpaH Ui MPOESKINOHHON TeXHIKH
KypcoBBIX pabot), rpynmnoBeix 1 |Lumen Master Picture, npoexrop EPSON EB-WO05.
WHANBUIYaJIbHBIX KOHCYNIBTanni, [MeeTcs BeIxo/ B MHTEpHET. [IporpaMMHoe obecrieucHue:
TEKYIEr0 KOHTPOJIS U Omnepaunonnas cuctemMa Windows 10 Pro; Office Professional 2007,
npomexyrtouHoi arrectamu  [Kaspersky Endpoint security ms 6usneca - CrangapTHBIN

3.2. Uudopmanuonnoe obecnieuenne o0yueHust
ITepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCTOYHUKUL:

1. Aranacsu JI.C., byty3os B.®., Kagomues C.b. I'eomerpusi. 10-11 xnaccsl. ba3oBbiii u
yIITyOITleHHBIN YPOBHU [ DNIEKTPOHHBIN pecypc|:Y4eOHUK 11 001meo0pa3oBaTeIbHBIX
opranmsanuii. - Mocksa: [Ipocsemienue, 2017. - 255 ¢. — Pexxum gocryna:

2. Amamos 1. A., TkaueBa M. B., @enoposa H. E., [llaGyana M.U., Konsrur FO. M.
Maremarnka: anreOpa n Hadajla MATEeMaTHIECKOTO aHAIN3a, reoMeTpusi. Anredpa u Havaa
Mmaremarnieckoro aHammsa 10-11 kmaccsr (6a30BbIi U yrITyONeHHBIN YPOBHB) [ DIEKTPOHHBII
pecypc]:Yuebnuk. - Mocksa: AO "Uznarenscto "[IpocBemenne", 2022. - 464 ¢. — Pexxum
nocryma: https://znanium.com/catalog/document?1d=432591

ﬂonOﬂHumeﬂbeze UCMOYHUKU.

3. Hanasta A.A. Maremaruka [ QnekTpoHHBIN pecypc]:Yuebnuk. - Mocksa: OOO "HayuHno-
nznarensckuil eHtp MHDOPA-M", 2021. - 544 c. — Pexxum noctyna: http://znanium.com/
catalog/document?id=367814
4. boromonos H. B. Ilpakruueckue 3anarus no marematuke B 2 4. Yacts 2 [DnekTpoHHbIN
pecypc]:Yuebnoe mocobue s CIIO. - Mocksa: FOpaiit, 2022. - 251 ¢ — Pexum gocryma:
https://urait.ru/bcode/490667
5. boromonoB H. B. Maremaruka. 3a1auu ¢ pemieHUsIME [ DIeKTPOHHEBINA pecypc]:yueOHoe
nocobwue ais cro. - Mocksa: FOpaiit, 2023. - 755 ¢ — Pexxum goctymna: https://urait.ru/bcode/
530620
6. boromono H. B., Camoiinenko I1. 1. Maremaruka [ DneKTpoHHBIN pecypc]:y4eOHHUK Ist
cro. - Mocksa: FOpaiit, 2023. - 401 ¢ — Pexxum gocryma: https://urait.ru/bcode/511565
7. Hopodeera A. B. Maremaruka. COopHHK 3a/1a4 [ DNEKTPOHHBIN pecypc]:yaeOHo-

npakTrdeckoe mocobue s cno. - Mocksa: FOpaiit, 2023. - 176 ¢ — Pexxum nocryma: https://
urait.ru/bcode/512131

Pecprbz qu)OpMCZL;L{OHHO-mEJleKOMMyHMKCZLjUOHHOZJ cemu «I/IHmepHem»:

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHl YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- DnekrporHo-6udmotednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarensHas wiatrgopma FOpaiit https://urait.ru
- OBC Znanium https://znanium.ru

2. bassl JaHHBIX U ITIOUCKOBBIC CUCTCMBI:

- Yuebnsit 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

PesysabTaTnl 00yuyeHus ®opMBbI H METObI KOHTPOJISI H OLIEHKH
(ocBOeHHBIEC YMeHHUS, YCBOCHHbIE 3HAHHUS) pe3yJIbTATOB 00yUYeHusl

3HaHUS: Ananus Hu OIICHKA BBIITOJTHECHUS

0 3HAYMMOCTH MaTeMaTUKH B H3yYSHUHN WHJUBUTYaTbHBIX 3aJJaHWI, paCUeTHBIX padoT,

MIPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB H OIPOC, TEeMAaTHYECKUH JUKTAHT,

SBJICHHH. KOHTPOJIbHAs paboTa, MPaKTHYECKUE 3aHATHS,
JIOMAIIHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBaHUE, B3anMoKoHTpOITB u
CAMOKOHTPOJIb ~ cTyneHToB.  [lomHoTa M
TPaMOTHOCTh  TOATOTOBICHHBIX  JOKIIAIOB,
COOOIIEHNHA, IPE3CHTAIIH.




YMmenus:

- BBIOMpATh MOIXOASIINI H3YYEHHBIH METO/
JUISL pEeLIEHHs 3a[ja4u, Paclo3HaBaTh
MareMatudeckne (PakThl 1 MaTeMaTHIEeCKHe
MOJIENT B TIPUPOIHBIX M OOIECTBEHHBIX
ABJICHHSIX, B HICKYCCTBE; YMEHUE IPUBOIUTD
IIPUMEPbI MATEMaTHYECKUX OTKPBITHI
POCCUICKON U MUPOBOM MAaTeMaTUYECKOU
HayKH.

- BBIOMpATh MOAXOASIINI METO TSl PEIICHHS
3aJla4y; NPUBOAUTH PUMEPHI MaTEMaTHUYECKUX
OTKPBITUH POCCUUCKOM U MUPOBOH
MaTeMaTH4EeCKON HAayKH

- BBIYUCIISITh T€OMETPUUYECKHUE BETMUNHBI
(unHa, yroi, miIomaab, 00beM, IUIONIaAb
IIOBEPXHOCTH), UCIIOJIb3Ys U3yUCHHbIE
(hopMyIiBl U METOBL;

- HCITOJI30BaTh CBOMCTBA U TpapuKH (QyHKITHIA
JUISl pEeLIEHHs] YPaBHEHHM, HEPABEHCTB U 3a/1a4
C ImapaMeTpaMu; u300pakaTb Ha KOOPIUHATHOM
IIJIOCKOCTH MHOYKECTBA PELIEHU yPABHEHUH,
HEPaBEHCTB U UX CHCTEM

- MCITOJIB30BaTh TpaduKy QyHKIIHIA U1
W3y4EeHUs MTPOLIECCOB U 3aBUCUMOCTEH NIPU
peIIeHUH 3a/1a4 U3 APYTHX YIeOHBIX
IIPEIMETOB U U3 PEaJIbHOM )KM3HU; BBIPAKATH
(opMynamMH 3aBUCUMOCTH MEXK]ly BETUUMHAMU;
- WICTTOJTE30BATE TIDW DETICHWH 327134

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKAa ONTHMAaJbHOCTH METOAA PpEIICHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTrueckuil ONBIT:

METOJIaMH J10Ka3aTelIbCTB, AJITOPUTMAMHU
pelieHus 3a1a4; yMeHue popMyJInpoBaTh
ONpeeNcHUs, aKCHOMBI M TEOPEMBI,
TIPUMEHSTh UX, IIPOBOAUTH JI0Ka3aTeIIbHbIE
paccykJIeHHs B XOJI€ PEIICHUS 3a/l

Habnronenne, KOHTpoNb IpemnojaBaTens 3a
JEeSTeTbHOCTRI0  O0yJaroImuxcsl, aHalM3 W
OLICHKa ONTHMAJIbHOCTH METO/la PEeLICHHS
3ajady, BBINIOJIHEHUE u 3amuTa
HMHIMBHUTYyaIbHBIX 3a/1aHUH.

5. KOMIIETEHIIMA OBYYAIOUIETI'OCH,

OCBOEHMUA JUCHHUIIJIMHBI

Tabauya 5. Ilepeuenv komnemernyuti

®OPMUPYEMBIE B PE3VJIBTATE

Pe3ysibTaThl (KOMIIETEHIINH)

Mlugp o
CHOBHBIE TOKA3ATEJH Pe3yJIbTATOB IMOAT0TOBKHU
I posiBASITE rPaXKIAHCKO-NIATPHOTHYECKYIO O3ULHIO, IEMOHCTPHPOBATH
0CO3HAHHOE NOBe/leHHe HA OCHOBE TPAAHIIHOHHBIX POCCHHCKHX IyXOBHO-
OK 06. HPABCTBEHHBIX HIEHHOCTEH, B TOM YHCJIe ¢ Y1eTOM rapMOHM3aNH

MEKHANMMOHAJIBHBIX U MEKPEJIUTHO3HbIX OTHOHJCHHﬁ, NMPUMEHATDH CTAHAAPTbI
AHTUKOPPYNIIMOHHOI'0 NMMOBEACHMA

3HaTh:

CYHIHOCTb Fpa)K,HaHCKO‘HanHOTHHECKOﬁ IIO3HIIUH, 06HI€‘ICJIOB€‘-I€CKI/IX HCHHOCTCﬁ;
3HAYHMOCTH HpOCbGCCI/IOHaHBHOﬁ ACATCIBPHOCTH 110 CIICITHAJIBHOCTH,
CTaHAapPThl aHTUKOPPYHIIUOHHOI'O IMMOBCACHUS U MMOCIICACTBUA €TI0 HAPYIICHU .

YMerTs:
OIIMCHIBATh 3HAYUMOCTH CBOCH CIICIIHAIFHOCTH,

HOPUMEHATH CTaHJapThl AHTUKOPPYNLIUOHHOTO MOBEACHMUSL.




OK 04. ‘3q)q)emmmo B3aMMO/IEHCTBOBATH U PadoTaTh B KOJLUIEKTHBE H KOMAaH/IE;

3HaTh:
IICUXOJIOTHYECKHE OCHOBBI IEATENLHOCTH KOJUIEKTHBA, IICHXOJIOTMYECKHE OCOOEHHOCTH TUYHOCTH,
OCHOBBI IPOEKTHOMH JIESTEILHOCTH.

VYMerTs:
OpPTaHU30BEIBATH Pa0OTy KOJUICKTHBA M KOMAH/IET;
B3aMMOJICHCTBOBATh C KOJUIETaMH, PYKOBOACTBOM, KIIMEHTAMH B X0/I¢ MPO(PECCHOHATBHON ACATEIILHOCTH.

Hcnonp30BaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A H HHTEPIpPeTAluT
OK 02. uHGpopManuy U HHGOPMALIMOHHbIE TEXHOJOIHH Il BHINIOJTHEHHS 32124
npogeccCHOHAIIBHOI AesITeJIbHOCTH;

3HaTh:

HOMEHKJIaTypa HH(POPMATHOHHBIX HCTOYHHKOB, IIPUMEHSAEMBIX B TPO(heCCHOHATBHOM NeATETFHOCTH;
MIPHEMBI CTPYKTYPHPOBaHUs HH(OPMALINY;

(hopmar oopMIICHHS pe3yIFTaTOB TONCKa HH(OPMAIHH, COBPEMEHHBIE CPEJICTBA U YCTPOHCTBA
nH(pOpMaTH3aIH;

MTOPSIIOK MX MMPUMEHEHH U IPOrpaMMHOE o0ecTieueHre B MpodecCHOHANBHON ASATEILHOCTH B TOM
9HCIIE C UCTIONB30BaHNEM IU(PPOBBIX CPEACTB.

Ymers:

OTIPEACTISITh 3aa4H sl TOMCKa HH(pOpMAINK;

OTIPEICISITh HEOOXOAMMbIE HCTOYHHKH HH(DOPMAITHH;

MJIAHUPOBATH TPOIIECC MTOKCKA,

CTPYKTYPHPOBATh HOIy4aeMy 0 HHPOPMALIHIO;

BBIJICTISITh HAUOOJIEE 3HAYMMOE B IiepedHe HHPOPMAIIHH,

OIICHUBATh MPAKTHYECKYIO 3HAYMMOCTh PE3YJIBTATOB IMOUCKA,;

oopMIISIT pe3yJIBTaThl TIOUCKA, IPUMEHITH CPEACTBA HH(OPMAIIMOHHBIX TEXHOIOTHH [T PeIICHHUS
npodecCHOHATBHBIX 3a7ad;

HCIOIb30BaTh COBPEMEHHOE MPOTrPaMMHOE 00€CIICUCHHE;

HCIOIB30BATh Pa3InvHbIe MH(PPOBBIE CPEACTBA IS PEeIIeHHs MPO(eCcCHOHANIBHBIX 3a1ad.

CopeiicTBOBaTb COXPAHEHHIO OKPYKAIONIeil cpe/ibl, pecypcocOepeKeHHIo,
OK 07. NPUMEHSITh 3HAHUSA 00 H3MEHEHHH KJIMMATA, IPUHIMIIBI OepeKITnBOro
NPOU3BOACTBA, 3(PPEeKTHBHO AeHCTBOBATH B YPe3BbIYAHHBIX CUTYAIlHAX;

3HaTh!

MIpaBHJIa YKOJIOTHYECKOI 0€30aCHOCTH MPY BeIEHUH NMPO(eCcCHOHANBHON IeATENEHOCTH;
OCHOBHBIC PECYPCHI, 33JcHCTBOBAHHEIE B IPO(ECCHOHANBHOI NEeATEIEHOCTH;

ITyTH 00CCIICUCHUSI PECYPCOCOCPEIKCHUS;

MPHHIUIIBI OEPEKITMBOTO IPOU3BOJICTBA,;

OCHOBHBIE HAaNPABJICHH U3MEHEHHUS KITHMAaTHIECKUX YCIOBUN PErHOoHa.

YMeTh:

COOII0/IaTh HOPMBI SKOJIOTHYECKOM Oe301MacHOCTH;

ONPEICIsATh HAMIPABICHUS PECypcocOepexeHns B paMKax MpoecCHOHAIBHOMN JACATEIbHOCTH IO
CHENHAIbHOCTH, OCYIIECTRIIATE PaboTy ¢ COONIOICHUEM TPUHIIUIIOB OEPEKITHBOTO MPOU3BOJICTBA;
OpPraHU30BBIBATH MPO(ECCUOHANILHYIO IATEILHOCTD C YIETOM 3HAHUH 00 M3MEHEHUH KIIMMATHYECKUX
YCJIOBHI1 perHOHa.

OcyniecTBJIsITH YCTHYIO H IMCbMEHHYI0 KOMMYHUKAIHIO HA TOCYIAPCTBEHHOM
OK 05. si3bike Poccuiickoii ®egepanuu ¢ y4eToM 0CO0eHHOCTEH COLHATBHOIO H
KYJIBTYPHOTO KOHTEKCTA;

3HAaTh:
0COOCHHOCTH COMANBHOTO U KYJIBTYPHOTO KOHTEKCTA;
npaBmia 0pOPMIICHHS TOKYMEHTOB M MTOCTPOCHUS YCTHBIX COOOIICHHIA.

VYMerTs:
TPaMOTHO HM3J1araTh CBOU MBICITH W O(OPMIISITH TOKYMEHTBI IO PO ESCCHOHATBHON TEMaTHKE Ha
rOCYIapCTBEHHOM SI3bIKE, IPOSIBIIATH TOJIEPAHTHOCTH B pab04YeM KOJUIEKTHBE.




IInannpoBaTh B peaan30BLIBATH COOCTBEHHOE NPO(ecCHOHATBHOE H
JIMYHOCTHOE Pa3BUTHE, NPEANPHHUMATEIbCKYIO 1eTeJIbHOCTD B
npogeccuoHaIbHOU cdepe, HCIOJIH30BATH 3HAHUS 110 IPABOBOI M (PMHAHCOBOM
IPAMOTHOCTH B Pa3JIHYHBIX KH3HEHHBIX CHTYAIUAX;

OK 03.

3HaTh:

CoJIepyKaHHe aKTyaIbHON HOPMATHBHO-ITPABOBOW JOKYMECHTAIIUH;

COBpEMCHHAs Hay9IHAs ¥ TPOQeCCHOHABHAS TEPMIHOIOT U,

BO3MOXKHBIE TPASKTOPHH MPO(PECCHOHATBHOIO PA3BUTHS M CaMOOOPa30BaHUS;
OCHOBBI MPEANPUHUMATEIHCKOH JSSITETLHOCTH; OCHOBBI (PHHAHCOBOH IPAMOTHOCTH;
mpaBuIa pa3paboTK OHU3HEC-TIAHOB,

MOPSIIOK BEICTPAaNBAHUSA IPE3CHTALIHH;

KpeIUTHBIE OAHKOBCKHE TIPOTYKTHL.

YmMers:

OTIPEICIATh aKTyalIbHOCTh HOPMAaTHBHO-TIPABOBOM TOKYMEHTAINH B MPO(eCcCHOHAIBHON 1eATENbHOCTH;
MIPAMEHSATH COBPEMEHHYIO HAy4YHYIO PO ECCHOHATBHYIO TEPMHIHOIOTHIO;

OIIPENENsATh U BHICTPANBATh TPACKTOPHH MIPO(ECCHOHATBHOTO PA3BUTHA H CAMOOOPa30BaHUS;
BBIABIISITH JJOCTOWHCTBA U HEIOCTAaTKH KOMMEPYECKOH HJIEH;

MIPE3EHTOBATh UJCH OTKPHITHA COOCTBEHHOTO Jela B MPO(PECCHOHANBHOH 1eATEIbHOCTH; 0(OPMIIATE
Ou3HEC-IIaH,

paccYuTHIBaTh pa3Mephl BBIIUIAT ITO IPOIEHTHRIM CTaBKaM KPEIUTOBAHUS;

OIIpeelIATh MHBECTUIMOHHYIO MTPHUBJICKATEIFHOCTH KOMMEPUECKUX HJICH B paMKax MpoQecCHOHATBHOI
JIeSITENIbHOCTH,

MIPE3EHTOBATH OM3HEC-UICIO;

OIPENeNsiTh UCTOYHUKH (PUHAHCUPOBAHHA.

OK 01 Boi0ouparp cnoco0bl penrenns 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
) NPUMEHUTEIBHO K PA3JIHYHBIM KOHTEKCTAM;

3HaTh:

aKTyaJIbHBIN NPO(ECCHOHAIBHBINA M COLMAITBHBIH KOHTEKCT, B KOTOPOM IPUXOHUTCS paboTaTh U KUTh;,
OCHOBHBIC UCTOYHUKH WH(OPMALIUU U PECYPCHI IS PEIICHUs 3a1a9 ¥ pooaeM B podhecCHOHAIEHOM 1/
WM COIMAIbHOM KOHTEKCTE;

ANTOPHATMBI BBIITOTHEHUS paboT B MPO(eCCHOHATEHON H CMEXKHBIX 00JIaCTsX;

MeTO/1bI paboThI B PodecCHOHaIBHON 1 CMEXHBIX chepax;

CTPYKTYpY IUIaHa JUTSI pEICHH 3a/1a4;

MIOPAZIOK OIICHKH PE3yIbTAaTOB PELICHHS 3aa4 MPO(PECCHOHATBHON AEATEIIEHOCTH.

YMeTs:

pacrio3HaBaTh 3a7ady W/HiH podieMy B podecCHOHANEHOM H/HITH COIMaTbHOM KOHTEKCTE,
AHAJIM3UPOBATH 3aaqdy H/WIIH [IPOOJIeMy U BBLACIATE € COCTaBHBIC YacTH;

OIIpEIeIIATh STAIIBI PeIICHUS 3a/1auH;

BBUIBIIATH U 3((GEKTHBHO HCKATh HHPOPMAIHIO, HEOOXOAMMYIO [UTs PEIICHHS 3aa4U 1/WIIH IPOOIeMBI,
COCTAaBIATH IJIaH JICHCTBHUS,

OTIpeneNATh HEOOXOUMEIC PECYPCHI;

BJIaJIETh aKTyaJbHBIMU METOaMH paboThl B Mpo(ecCHOHAIBHON M CMEXHBIX cepax;

peanu30BBIBATh COCTABICHHBIH IJIaH;

OLICHUBATH PE3YIILTAT U MOCIEACTBUS CBOUX JCHCTBUI (CaMOCTOATEIEHO WM C TOMOLIBIO HACTABHUKA).




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

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



