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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.04 MatemaTuKa
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVY/[.04 Maremarnka SBISETCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPETHETO MPO(ECCHOHANIBHOTO 00pa30BaHUs 110
cnermanbHOCcTH 54.02.01 J{n3aiin (o orpacisam) (mpuka3z Muno6prayku Poccun ot 05.05.2022
r. Ne 308)"

[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 mucnummHa OVY]1.04 Maremarnka Bxogut 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 nporpamMMsbl 232 4acoB, B TOM YHUCIIE:
ayMTOPHON yueOHOI Harpy3ku oOydatomerocs 190 gacos;
CaMOCTOSITENILHOHN paboThl oOy4aromerocsi 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUILINHBI

2.1. O6beM yueOHOH AMCHUILINHBI U BUABI y4eOHO0Il padoThl

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



. Beexo, Cemectp(-bI1)
Bua yuedHoii padoTsi
aK. 4. 1 2

KonrakTnas (ayiuropHasi) padora (Bcero) 190 66 | 124
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) 78 26 52

B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -

B TOM 4HCIIE B pOpME MPAKTUIECKOU TTOATOTOBKI
MPaKTHYECKNE 3aHATHsI (€CIIN MPETYCMOTPEHO) 112 40 72

B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 12 12 -
B TOM YHCIIE: - - - - - - -

B (hopMe IIPaKTHIECKOM MOATOTOBKA
YacoB Ha KOHTPOJIb: 30 - 30
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/
9K3aMEH) ; Ap | 9K
OO61mast TPYI0EeMKOCTh qac 232 78 | 154

2.2. Temaruueckuii njian u cogep:xxkanue yueonoi gucunminnsl OYJ1.04 MaremaTuka

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHME PA3JIEJIA TUCIUAIIJIMHBI Bun yueonoit
BoTn* Kos1-Bo yacos
Conep:xanue pasjeiia (TeMbl) padoThI
Paspen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 16
HC.TII) 1 3aa491 MaTCMaTruKH IMpyu OCBOCHWH CHICIIMAJIBHOCTH Jlek | 1

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

BxogHoli KOHTpOIb | IIp | 2

KonTponeHas padora. Beraucienus u npeoOpazoBaHus. YpaBHEHHs U HepaBeHCTBa. [eoMeTpus Ha
IIJIOCKOCTH.

Yucna u BeIIuCHeHns. BripaxkeHus u ipeoOpa3oBaHus | Jlex | 1
JleificTBHs HaJ MOIOKUTENBHBIMH U OTPHLIATETHHBIMH YHCIIAMU, OOBIKHOBEHHBIMHU U JECATHIHBIMU
IpOOsSIMH.

JeticTBus co creneHsamu, (opMyITbl COKPAEHHOTO YMHOKECHHSL.

T'eomeTpus HA IITOCKOCTH | IIp | 2

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

IIponeHTHBIC BEIYHCIEHUS | IIp | 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 | Jlex ‘ 2

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

Cucrembl ypaBHEHHI H HEPABEHCTB | IIp | 2

Cucremsl HeMMHEHHBIX ypaBHEHUHA. CHCTEMBI HEPaBEHCTB

CamocTosiTenpHast paboTa CTyIeHTa | CP | 2




Pa3gen 2. [IpsiMbie M JIOCKOCTH B POCTPAHCTBE 10

OCHOBHBIC MOHATHS CTEpeOMETpHH. PacmonokeHne mpsiMbIX U ek 1
IIJIOCKOCTEH

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.

IIp 1
[NapamnensHas npsiMasi ¥ II0CKOCTh

[Tapamnensable mpsaMas 1 mnockocTs. Onpenenenue. [Ipusnak. CBolicTBa (C JOKa3aTENBCTBOM).

Hapa}UICJILHOCTI) psAMBIX, Hpﬂ.MOﬁ H IMITOCKOCTH, MIIOCKOCTEH.

Jlex 1
[TapannenpHble NIOCKOCTH

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

[MapannenpbHOCTh NPAMBIX, TPAMOUN U IIOCKOCTH, TIJIOCKOCTEH.

Terpasap. [lapamnenenunen Lip 1

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 | Jlex | 1

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 NepneHIuKyIsIpax | Jlex | |

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

ITapamienbHble, NEPIEHAUKYISAPHBIE, CKPEIIUBAIOIIUECS IPSIMBIE | IIp | 1

Axcroms! crepeomerpui. [lepreHauKymsIpHOCTS IPSIMOM M TIIIOCKOCTH, TAPaJUIEIbHOCTD ABYX IPAMBIX,
HepHOeHAUKYIIPHBIX MIO0CKOCTH, IEPHEHIUKYIAPHOCTD MIOCKOCTEH.

Pemenue 3agau. IIpsiMble U NIOCKOCTH B IPOCTPAHCTBE | ITp ‘ 1

KonTponbsHas pabora PacrionoxeHue NpsiMBIX B IUIOCKOCTEH B pocTpancTse. [leprneHIuKymapHOCTh U
MapaIeabHOCTh MPSMBIX U TUTOCKOCTeH. CKpEITHBAIOMIMECS TIPSMBIE.

CamocTositenbHast paboTa CTy[ICHTa CP | 2

Paznen 3. KoopauHaThl H BEKTOPBI 7

JlekapToBBI KOOPAUHATHI B MPOCTPAHCTBE. PaccTosiHuE MEX Ty IBYMs Tlex 1
Toukamu. KoopinHaTe! cepeiHBI OTpe3Ka

I[CKapTOBI)I KOOPAMHATEI B IIPOCTPAHCTBEC. HpOCTeﬁIILHe 3aa41 B KOOpAWHAaTax. Paccrostane MCEXAYy
JABYMs TOYKaMH, KOOPAWHATBI CEPCANHEBI OTPE3KaA.

BekTtops! B ipocTpaHCTBeE.

Jlex 1
Yron mexxy Bektopamu. CKallsipHOE TPOH3BEICHUE BEKTOPOB

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 | IIp | 1

Koopmmrarras miiockocTs. Beraucnenue paccTosamil H mTomazeit aa mrockoctu. KomaectBeHHbIe
pacyeTsl.

Pemenue 3aga4d. KoopauHaThl 1 BEKTOPBI | Ilp ‘ 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.

CamocTosTenpHas pabora CTy/IeHTa | Cp | 2




Pazgen 4. OcHoBbI TpuroHomerpun. Tpuronomerpuieckue 16
bynkuun

Tpuronomerprueckne QyHKINH TPON3BOIBLHOTO yIiIa, YHCTA.

Jlex 1
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.

OCHOBHBIC TPUTOHOMETPUICCKUE TOXKIECTBA | Jlex | |
Tpuronomerpuaeckue ToxkaecTsa. CHHyC, KOCHHYC, TAHTEHC M KOTAHTEHC YIJIOB Ol U - 0.
@opMmyibl TPUBEACHUS | Jlek | 1
DopMyIibl IPUBEICHUS

CuHyC, KOCHHYC, TAHT€HC CyMMBI H Pa3HOCTH JIBYX YIJIOB. | IIp | 1
CymmMa 11 pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB.

CHHYyC ¥ KOCHHYC TBOWHOTO yTia | Jlex | 1

CuHYyC ¥ KOCHHYC JBOWHOTO yTiIa.

@opmynsl HOJIOBUHHOIO yIia | Jlex | 1

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

Oynkyn, ux cpoiicta. CriocoObl 3a1anus QyHKIHMA | Jlek | 1

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

Tpuronomerpruyeckue QyHKINN, NX CBOHCTBA U TpaQuKu | ITp ‘ 1

O0nacTp onpeneneHus 1 MHOKESCTBO 3HAUYCHHI TPUTOHOMETPHUECKIX (pyHKIUiT. YETHOCTD, HEUETHOCTD,
MEPUOMYHOCTh TPUTOHOMeTpUdecknx (yHkumid. CBolicTBa H rpaduku GyHKIUN Y = oS X, y =Ssin X, y
=tgx,y=ctgx.

IIpeobpazoBarne rpaMKOB TPUTOHOMETPHIECKUX (DYHKITHI | Jlex | 1

Cxarue n pacTshkeHHe TpaduKoB TpuroHoMeTpuieckux ¢pynknuii. [IpeodpazoBanne rpadukon
TPUTOHOMETPHUICCKUX (PyHKITHIA.

Omnmcanne IIPOU3BOACTBCHHBIX IIPOLECCOB C ITIOMOIIBIO Fpa(bHKOB

—— Jlex 1

Vicnonp3oBaHue CBOWCTB TPUTOHOMETPHIECKHX (PYHKIUHA B IPO(ECCHOHATBHBIX 3a/1a9aXx.

OO0parHbIe TPHTOHOMETPUYECKIE PYyHKINU | IIp | 1

Ob6parnuble Tpuronomerprudeckue Gpyakmnuu. Mx coiicTsa u rpaduku.

TpuroHOMETpHIECKIE YPaBHCHUS | Jlex | 1

YpaBHeHHE cos X = a. YpaBHEHHeE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Peruenue
TPUTOHOMETPHUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIIINE TPUTOHOMETPHIECKHIE YpaBHEHHS,
CBOJAIIMECS K KBaJPATHBIM, PEILIAEMbIE PA3JI0)KEHUEM Ha MHOXKHUTENH, OTHOPOIHBIE.

TpuroHomeTrpruyeckne HepaBeHCTBA | IIp | 1

IIpocTeiimme TPUTOHOMETPUYECKHUE HEPABEHCTBA.

CucTeMBl TPUTOHOMETPHYIECKUX YPABHCHHM | Jlex | 1

CucremMBl IPOCTEHIINX TPUTOHOMETPUIECKUX YPAaBHEHUI.

Pemenne 3a1a4. OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE

byHKITHH Up 2

KonTponeHas padora [IpeoOpazoBanue TPHTOHOMETPUIECKUX BhIpaskeHH. Perienue
TPUTOHOMETPUYECCKHUX YPABHEHHUH M HEPAaBECHCTB B TOM YHCIIE C HCIOIb30BAaHHEM CBOMCTB (DYHKITHI.

Pa3nen 5. Crenenu u kopau. Crenennasi pyHKIms 6

Crenennas QyHKIHS, €€ CBOICTBA Jlex | 1

T[loHsATHE KOPHS N-0if CTETIEHHN W3 JeHCTBUTENBHOTO uncia. Oynkimu y=V(n&X) HX CBOMCTBA H
rpadukn. CBOMCTBA KOPHSA N-OM CTETICHH.

[IpeoOpa3zoBaHue BHIPAKECHHH C KOPHSIMH N-OH CTENCHH | IIp | 1

IIpeobpazoBanue nppaOHaIbHBIX BRIPAXKCHHI.




CBOICTBA CTCIICHU C painoOHaJIbHBIM H L[ﬁﬁCTBHTﬁHBHI)IM

IIp |
MOKAa3aTeIIMHU

[onsTne creneHu ¢ MOOBIM pallMOHATIBHBIM MToKa3aresieM. CTeneHHble PYHKIHU, UX CBOUCTBA U
rpaduKm.

HppanyoHaiibHble ypaBHEHHS 1 HEPABEHCTBA | Jlex | 1

PaBHOCHIIBHOCTb UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METOABI UX PEILECHHUS.

Crenienn u kopHu. Crenennas GyHKIUs | IIp | 2

KonTponsHas pabora Onpenenenue creneHHoi GpyHkiuu. cnonp3oBanue ee CBOMCTB MpU peIICHHH
YpaBHEHUH U HEPABEHCTB.

Paspen 6. Iloka3arenbnasn GpyHKIus 9

[NokazarenpHas GyHKIU, ee CBOHCTBA Jlex | |

CrerneHb ¢ IPOU3BOJIEHBIM JICHCTBUTEILHBIM MToKa3areieM. OnpenesieHue rokasaTeabHol QpyHknnm, ee
CBOMCTBa U TpaduK.

Pemrenre noka3aTenbHBIX YPaBHEHUM | Jlex | 1

3HAKOMCTBO ¢ MPUMEHEHHEM TTOKa3aTebHON (QyHKINN. Pemenne mokasarenbHbIX ypaBHEHUI
(yHKIMOHATBHO-TPA)UISCKUM METOIOM

Pemenne cucteM Noka3aTrenbHbIX YPaBHEHHUI H HEPAaBEHCTB IIp |

Pemenne 3amau. [lokasarensHas GyHKOAS Ilp 2

KontponbHas pabora Pemenne nokasaTe/bHbIX YPaBHEHHH METOIOM YPaBHUBAHUS TIOKa3aTene U
METOZOM BBEJICHUs HOBOM NepeMeHHOM. Pelienne mokasarebHbBIX HEPABEHCTB.

CamocrositenpHas paboTa CTyIeHTa CP | 4
Pa3nen 8. KommekcHble uncia 2
KommiekcHble uncia IIp | 1

[NousaTre xommiexcHoro Yrcna. ConpspkeHHbIE KOMIUIEKCHBIE YHCTIa, MOIYIb H apTYMEHT KOMIUIEKCHOTO
grcna. Popma 3arncH KOMILIEKCHOTO Yrcia (TeoOMeTpuUecKas, TPHTOHOMETpUYecKasi, anrebpandeckast).
Apudmernueckne IeHCTBHUS ¢ KOMIUIEKCHBIMH YHCIIAMH.

IIp¥iMeHEHHE KOMITJIEKCHBIX YHCEN | IIp | 1

Brimmonraenmne pacdeToOB C MTOMOIIBIO KOMIIJIEKCHBIX YHCECIL. HpI/IMepBI HCIIOJBb30BAHUA KOMIIJICKCHBIX
YHCCII.

Paspea 7. Jlorapugmsl. Jlorapupmudeckas GyHknus 8
Jlorapudwm wmcna Jlex | 1
JlecATHIHBIN 1 HAaTypaTbHBIN JTOTapH(pMBIL, YACIO €

CgoiicTsa norapudmon. Onepanus JorapuGMupoBaHUs | Jlex ‘ 1

CsoiicTBa norapu¢pmos. Onepanns JorapupMHpOBaHHUS.

Jlorapupmrgeckas QpyHkIus, ee CBOHCTBA | Ip ‘ 1

Jlorapu¢mmgeckas pyHnkims u ee coiicTBa. JlorapupmMudeckne HepaBeHCTBA.

Perenne norapudmudecknx ypaBHEHUH | Ip ‘ 1

Tonsartue norapudmuyeckoro ypaBuenus. Onepanns NOTCHIUPOBaHUA. TPH OCHOBHBIX METO/A PEUICHUS
sorapu(pMHUIECKUX YpaBHEHNHN: (PyHKITMOHATIBHO-TpAa(HIECKIH, METO TIOTCHIIMPOBAHMS, METO
BBE/ICHUSI HOBOI MIEPEMEHHOM.

Cucremsl Torapu(pMHUIECKIX YpaBHEHHH | IIp | 1

AJTOPUTM peIeHus CUCTEMBI ypaBHEHHI. PaBHOCIIIBHOCTS Norapu(pMUYeCcKnX ypaBHEHUN 1
HEpaBEHCTB.

Jlorapudmel B mpupoae U TEXHUKE | IIp | 1
[Mpumenenune norapudma. Jlorapudpmudeckas cimpans B npupoze. Ee Mmaremariaeckie CBOHCTBA.
Pemenne 3amau. Jlorapudmel. Jlorapupmudeckas QyHKnus | IIp | 2
Kontponshas padora Jlorapudmudeckas GpyHkius. Pemmenue npoctedmmx JTorapuMHIecKux
YpaBHCHHH.

3auer 4
HuddepennmpoBanHbIi 3a4eT IIp 2
CamocrosaTensHas pabora CP 2

IToaroroBka K arTecTaliu




Pa3gen 9. MHOTOrpaHHHMKY M TeJia BPallleHHs! 30

Bepiwnnsl, pedpa, rpaHr MHOTOTPaHHUKA Jlex | 2

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

[Ipusma, ee cocTaBistoniie, cedeHue. Ipsamas 1 npaBuiibHAas NPU3MBbL IIp 2

Ionusarue npusmsl. Ee ocHoBanusa u 60koBbIe rpanu. Bricora mpusmel. [Ipsimas u HakIoHHAs TpU3Ma.
IIpaBunibHas npusma. Ee cedeHue.

[Mapannenenunen, kyo. Cedenne Ky0a, napauienenunesna | IIp | 2

Hapanneﬂenpmez(, CBOIiCTBa OpAMOYTOJIBHOTO IapaJluIeICIIruIeaa, KY6 Ceucnue KY6EI, Imapajjieiacnuimneaa.

ITupamuna, ee cocrasistoine, ceueHue. IlpaBuibHas nupamua.

II 2
VYceduenHas nupamMuga P

HHpaMyma u ee d1eMeHThl. CeueHue nupaMHuabI. HpaBHIILHafI nmupamMuaa. Yceuennas nmupamMuaa.

bokoBas v monHast NOBEPXHOCTh MPU3MBI, THPaMUIBI | Ilp ‘ 2

Iomans 6OKOBOM ¥ MOJHOH MOBEPXHOCTH NPH3MBI, TUPAMHIBL.

Cummerpus B KyOe, mapajuienenunesne, npusMe, THpamMHuIe | IIp | 1

CuMMeTpHs OTHOCHTEIIEHO TOYKH, IPAMOH, TIOCKOCTH. CUMMETPHS B KyOe, mapaliuIelieuIe e, IPU3Me,
NUPaAMUIE.

IIpnmepsl cummeTprii B podeccun | IIp | 1
CumMeTpHsi B IPUPOJE, APXUTEKTYpe, TCXHUKE, B OBITY.

IIpaBuJibHBIE MHOTOTPAHHUKH, UX CBOMCTBA | Jlek | 2
[onsTre npaBuIbHOrO MHOTOTrpaHHKKa. CBOMCTBA MPAaBUIBLHBIX MHOTOT PAaHHHKOB.

Humuamp, ero cocrapistromue. CedeHne NIITHHIPA | IIp | 2

[umuaap u ero snemenTsl. Ceuenue nuuHApa (apauieIbHOE OCHOBAHMIO U ocH). PasBepTka
OUIH/pA.

Konyc, ero cocrapmsronye. CedeHue KoHyca | IIp | 2

Konyc u ero snementsl. Ceuenne koHyca (IapajuieIbHOe OCHOBAHHUIO M MTPOXO/AIIEE YePE3 BEPIIUHY ),
KOHHYECKHE ceueHus. Pa3BepTka KoHyca.

Yceuennslit koHyc. CeueHne yceueHHOTo KOHyca | ITp | 2
Yceuennsiit koryc. Ero o6pasyromas u Beicota. CedeHne yCedeHHOro KOHycCa.

[Tap u cdepa, uX ceueHust | IIp | 2
1ap u cepa. Bzaumuoe pacnionoxenue chepsl u miockoctu. CedeHne mapa, chepsl.

[TonsaTre 06 06veme Tena. OTHOmEHHE 00EMOB MOJOOHBIX TEN | Jlex | 2

[NousTtue 06 00BveMe Tema. O0BeM Kyba U IPSAMOYTOIBHOTO Napaenenuneaa. OobemM NpU3MbL 1
nuraapa. OTHOLIeHHE 00BEMOB MONOOHBIX Tell. [ eOMeTpUIecKnuil CMBICH ONpeNeIuTeNs 3-To MopsaKa.

OO6BeMBI 1 IITOIAIH TOBEPXHOCTEH Tell | Jlex ‘ 2
O0bemMbl nupamuIbl 1 KoHyca. O0beM miapa. [lnomanyu noBepXHOCTEH Te.
I'eomerprdeckie KOMOMHAIMNA Ha MPAKTHKE | IIp | 2

Hcnons3oBanue KOMGHHaHI/Iﬁ MHOTOTPaHHUKOB U TCJI BpallICHUSA B IMPAKTUKO-OPUCHTHPOBAHHBIX
3agadax.

Pemenue 3agauy. MHOrorpaHHUKHY U TeJla BPAIlCHMUsL. | ITp | 2
OOBEeMBI ¥ IO TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPAICHUSI.

Pazgen 10. llpousBognasi pyHKIMH, ee NPUMEHEHHE 34
[MousaTne nmpoussoanoil. ®opmyitel u npaswia quddepeHInpoBaHUs Jlex | 2

OmnpeneneHne YHCIOBOY ITOCIEAOBATEIEHOCTH U CIIOCOOBI ee 3ananus. CBOWCTBA YHCIIOBBIX
nocuenoBareabHOCTE. OnpeneneHue npeaena nociae10BaTeIbHOCTH. Brruncienue mpenenon
nocnenoparenbHocTed. [Ipenen dpynkunn Ha 6eckoneunoctu. [Ipenen ¢pyrnkuum B Touke. [Ipupamenne
aprymenTa. [Ipupamenue ¢pyHkuuu. 3agadu, TPUBOAIINKE K IOHATHIO IPOU3BOAHOM. OnpeneneHue
MIPOU3BOAHOMN. AJITOPUTM OTBICKAHUS TIPOU3BOTHOMN.

TIpousBogHBIE CYMMBI, pa3HOCTU IPOU3BEACHHUS], YACTHOTO | ITp | 4

Dopmyinel muddepennuponanus. [Ipasuina nuddepeHrpoBaHms




[MpounsBoxHbIE TPUTOHOMETPHYECKHX QyHKIHI. [Ipon3BomHas

CIIOKHOM (PyHKITUH Up 4

Onpenenenne cioxaoi ¢pyHknun. [IponsBognas Tpuronomerpudeckux Gyaknuii. [IponsBognas
CIIO)KHOH (PyHKIIHH.

[lonsTHe 0 HENMPEpPHIBHOCTH PyHKIIMK. MeTox MHTEpBAIOB | Jlex | 4

[ousaTue HenpepsBHON QyHKIMN. CBOMcTBA HEMPEPhIBHONW (QyHKIMH. CBA3b MEKIY HETIPEPHIBHOCTHIO
U mudepeHIUPYeMOCThIO0 GYHKIUH B TOUKE. AJITOPUTM PELICHUS HEPABEHCTB METOJOM HHTECPBAJIOB.

I'eomerprdeckuii 1 GU3HMIECKAN CMBICIT TPON3BOAHOM | Jlex | 2

IeomeTpryecknii CMBICI TPON3BOTHOMN (PyHKIMH — yIII0BOW KO3 dUIMeHT KacaTebHON K rpaduKy
(YHKLMY B TOUKE. YpaBHCHHE KacaTeIbHON K rpaduKy QYHKINH. AJITOPUTM COCTABJICHUS YPaBHCHHUS
KacatenbHO| K Tpaduky pyHknun y=f(x).

DHU3UIECKHI CMBICT IPOU3BOAHON B TPO(ECCHOHATIBHBIX 3a/1adax | Jlex ‘ 2

Ouznaeckuii (MEXaHHIECKHIT) CMBICI MPOW3BOIHON — MTHOBEHHAS! CKOPOCTh B MOMEHT BpeMeHH t: v = S/

®.

MOoHOTOHHOCTE (PYHKIHH | IIp | 2

Bospacranue u yopiBaHHE (PYHKI[MH, COOTBETCTBUE BO3PACTAHUS H YObIBaHHsA (DYHKIUHU 3HAKY
npon3BogHo. [IoHATHE TPOM3BOTHOM BBICIIETO MOPSIKA, COOTBETCTBHE 3HaKa BTOPOI MPOU3BOAHON
BBITYKJIOCTH (BOTHYTOCTH) ()YHKIIMM Ha OTPE3KE.

Touku >kcTpeMyma | IIp | 2

3agaun Ha MAaKCUMYM B MEHUMYM. [10HATHE acCHMIITOTBI, CIOCOOBI X OMpPEACICHU. ANTOPHTM
HCCIEN0BaHUA PYHKIHH W IIOCTPOCHNUSA ee rparKa ¢ ITOMOIIBIO IPON3BOAHON. [[poOHO-THHEHAS

GbyHKIHsL.

HccnenoBanmne GpyHKnnid 1 mocTpoeHue rpaduxoB | IIp | 2

I/ICCJIC}IOBaHI/IC Cl)YHKHI/II/I Ha MOHOTOHHOCTB U ITOCTPOCHHUEC Fpa(bHKOB.

HaunOospiee 1 HanMeHbIIee 3HaYCHUS QyHKIHH | IIp | 2

Haxoxenne HanOOIbIIEro 1 HAMMEHBIIETO 3HAYCHUH (DYHKIUH, TTOCTpOeHHE IPad)UkOB MHOTOWICHOB €
HCIIOJIB30BAaHUEM anIapara MaTeMaTHYeCKOro aHaIu3a.

HaxoxieHre onTuMaabHOTO pe3ynbrara ¢ IOMOIIbIO IPOU3BOIHON B T 2
MIPaKTHYECKUX 3a/1a9ax

Haumenbiiee u Hanbonpliee 3HaYeHUE QYHKIHU.

Pemenne 3amau. IlponsBognas GpyHKINHN, €€ MpUMEHEHHE | IIp | 2

KonTponeHas padora. @opmynsl 1 npaBuia nudpepennupopanus. MceiaenoBanue GyHKIUI ¢ TTOMOIIBIO
npon3BoaHON. Hanbonpiee 1 HanMeHbIee 3Ha9eHUs (DYHKITHH.

CamocrosiTesnpHas padoTa CTy/IeHTa IIp | 4
Paznen 11. IlepBooGpa3nasi pyHKIUH, ee IPUMEHEHHE 14
[epBooGpasnas Gpynknun. [IpaBmiia HaxoXICHHUs IEPBOOOPA3HBIX Jlex | 4

3azmada 0 BOCCTAaHOBICHUH 3aKOHA JBUKCHHUA MO N3BECTHOH ckopocTu. IloHATHE HHTErpHPOBaHUS.
O3HaKOMJICHHUE ¢ TIOHSTHEM MHTETpalia U repBooOpasHoit mist Gpynknuu y=f(x). Pemenue 3aga4 Ha cBA3b
IepBOOOpa3HOI U ee MPOU3BOAHOM, BEIYHCICHUE TEPBOOOpa3HON T JaHHON GyHKIMH. Tabnnna
dbopmyIt [T HAXOXKIEHUS TIepBO0OpasHbIX. M3yueHue npaBuiia BIYHCICHHS IEPBOOOPA3HOM.

[Inonrans kpuBoMHeliHOU Tpaneunu. @opmyna HeroTtona —

JletOaMIa Ip 2

3agaun, NPUBOSIINE K TOHATHIO OMPEIEIIEHHOr0 HHTETPpalla — O BEIYMCICHUH TUIONIA 1
KPUBOJIMHEHHON Tpanenuu, o NepeMeIeHn: Touky. [ToHsaTHe onpenenéHHOro HHTErpana.
Teomerpudeckuii u GU3MUECKU CMBICH onpeeeHHoro narerpaina. @opmyna Herorona— JleliGHuma.

HeonpeneneHHbIN 1 ONpeIeNeHHBIA HHTErPAJIbI | Jlex | 2
ITonsiTHe HEONPENEIEHHOTO UHTErpasna

[Mousitre 00 ompeeiecHHOM WHTErpaie KaK MIOIaai KPUBOIHHEHHON Tlex )
Tpanenun

I'eoMeTpudeckuii CMBICII OIPEAEIICHHOTO UHTErpaia.

OnpeneneHHBIN HHTETPAN B XXU3HU | IIp | 2

TeomeTpudeckuii cMbica onpeaeneHHoro uaTerpana. ®opmyna Hetotona - Jleiiouuna. Pemenue 3amaq
Ha MPUMEHEHHE HHTETpaa A BBIYUCICHUS (PU3NISCKUX BEIMYNH M IIJIOMIA .




Pemenne 3amaq. [lepBooOpasHast pyHKIHH, €€ IPUMEHEHHE | IIp | 2

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

Pazgen 12. MuoxkecTBa. Dj1eMeHThI TeOpHU rpagos 12
MmuoxecTBa Jlex | 2
ITonarue MHOXecTBa. [TogMHOMXKECTBO.

Omnepanuu ¢ MHOXKECTBAMHU | IIp | 2
Onepanuu ¢ MHOXKECTBaMU. Pelnenne npuKIIaaHbIX 3a0ad

I'padur | IIp | 2
Hownsitre rpada. Cesi3Hbli rpad), aepeBo, UK rpad Ha MIOCKOCTH.

Pemenne 3amad. MHOXKecTBa, rpadbl ¥ MX MPHMEHCHHE | IIp | 2
Onmucanne peanbHBIX CHTYallui ¢ MOMOIIBI0 MHOXKECTB. [Iprmenenne rpadoB K pemeHuio 3a/1ad.
Pemenne 3amaq Ha rpadax IIp | 4
Pazgen 13. DiieMeHTHI TEOPUH BEPOSITHOCTEH U MaTeMATHYeCKOM 16
CTATHCTUKH

OCHOBHBIE TIOHATHA KOMOHHATOPUKH Jlex | 2
[lepecTanoBKH, pa3MeIIEeHHUs, COUYCTaHHS.

Co0pITHE, BEPOATHOCTH COOBITHA | Jlex | 2
CoBMecCTHBIC I HECOBMECTHBIC COOBITH. 3aBUCHMBIC U HE3aBHCHUMBIC COOBITHSL.

CrnoxxeHHe M YMHOKEHHE BEPOSITHOCTEH | Jlex ‘ 2

TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHI. YCIIOBHAs BEPOSTHOCTh. TE€OPEMBI O BEPOATHOCTH
MIPOU3BEICHUS COOBITHH.

BeposaTHOCTh B Ipo(hecCHOHATBHBIX 3a/1a9aX. | Jlex | 2

OTHOCHTENbHAs 9acTOTa COOBITHSI, CBOMCTBO €€ YCTOMUNBOCTH. CTaTHCTHYIECKOE OTPEACTICHIE
BeposATHOCTH. OIEHKa BEPOATHOCTH COOBITHA.

JuckpeTrHas cilydaiiHas BeJIMYMHA, 3aKOH €€ paclpeieIeHus | Jlex | 2

Bugs! cnyqaiiasix BenmmuuH. OnpenencHue TUCKPETHON ciTy4ailHOM BENHMYHUHBL. 3aKOH pacipelelcHIs
JIUCKPETHOI ciiydallHOW BeInunHbl. Ee 4iCIIoBbIe XapaKTepUCTHUKH.

3agauyM MaTeMaTHYECKOH CTaTUCTHKH | Jlex | 2

Bapuanumonnstii psaa. Ilonuron gactor u rucrorpaMmma. CTaTHCTHYECKHE XapaKTEPHCTUKA psizia
HaOMIONACMbIX TaHHBIX.

Cocrapienue Ta0INIl U fUArPAMM HA IPAKTHKE | Jlex | 2

[NepBuunas obpaboTka cTaTucTHYeCKHX NaHHbIX. [ paduueckoe ux npencrasinenue. Haxoxaenue
CPeIHMX XapaKTEePHCTUK, HAOMIOAAEMbIX TaHHBIX.

Pemenne 3a1a4. DaeMeHTH KOMOMHATOPUKH, CTATUCTHKA ¥ TEOPHH

. IIp 2
BEPOSITHOCTEH.

KoHTponsHast pabora DnemeHThl koMOUHATOpHKH. CoOBITHE, BEPOATHOCTH COOBITHS. ClIOKEHHE H
YMHOXKEHUE BEPOSTHOCTEH.

Paszzes 14. YpaBHeHus] 1 HEPABEHCTBA 18

PaBHOCHIBHOCTD ypaBHEHUH U HepaBeHCTB. OOMME METOIBI PEICHUS Jlex 2

PaBHOCHIIBHOCTB ypaBHEHHI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI PABHOCUIIBHBIX
Mepexosax B ypaBHEHMAX U HepaBeHCTBax. OOIIIe METOAbI peIIeHusT YpaBHEHHH: TIEPEX0/T OT paBEHCTBA
(yHKLHH K paBEeHCTBY apryMEHTOB JIJIsl MOHOTOHHBIX (PYHKITHH, METOZ pa3JIoKeHHs Ha MHOXKHTEIH,
METOJI BBEJICHHSI HOBOM TIEpEMEHHOMN, PyHKINOHAIBHO-rpaQHUeCKUil METOI.

I'paduueckuii MeTo/ pelieHusT ypaBHEHH, HEPABEHCTB | Jlex | 2

OO1re MEeTOIbI PEIICHHUS HEPABCHCTB: TIEPEX0.l OT CPaBHEHHS 3HAYCHUH (YHKIUI K CPaBHCHHIO
3HAYCHHH apryMEHTOB TSI MOHOTOHHBIX (DYHKIHMH, METOII HHTEPBAJIOB, (PYHKIMOHANBHO-TpadUIeCKUi
MeTox. [ papmdecknii MeTox penieHns ypaBHEHNUN 1 HEPABEHCTB.

YpaBHEHUs U HEPABEHCTBA C MOJLYIEM | Jlex | 2

Onpenenenne Momyist. Packpeitie Moy o onpeneneHuto. [Ipocreiimme ypaBHeHN 1 HEPaBEHCTBA C
moayieM. [IpruMeHeHre paBHOCUIIBHBIX IEPEXOJOB B ONPEACICHHbIX TUIIAX YPABHEHUN U HEPABEHCTB C
MOZYJIEM.

YpaBHEHUsI U HEPABEHCTBA | IIp | 2

Meronp! penieHusl.




VYpaBHEHUs U HEPABEHCTBA C MapamMeTpaMu | Jlex | 2
3HAKOMCTBO ¢ mapameTpoM. [Ipocreiiime ypaBHEHNS H HEPABEHCTBA C ITAPAMETPOM.
CocraBneljne U pemeHne npodecCHoHABHBIX 3aa4 C TOMOILBIO Tp ’
ypaBHEHHH

Perienne TekcTOBBIX 3a1a4 MPO(eCCHOHANBLHOTO COACPIKAHUSL.

Pemenne 3agau. YpaBHEHUs U HEPaBEHCTBA | IIp | 2
OOmmume MeTo/IbI PEICHHs YPAaBHCHUH. YPaBHEHNS U HEPABEHCTBA C MOAYJIEM H € TAPAMETPAMH.
COCTaBIICIEI/IC U pelIeHne npogecCHOHaNBHBIX 3a/1ad C TIOMOIIBIO Tp 4
ypaBHEHUH

KontpomnsHas pabora. CocTaBieHue i peHIcHrE MPOPECCHOHANBHBIX 3a0a9 ¢ TIOMOIIBI0 YPaBHEHHUI
IK3aMeH 30
DKk3aMeH Ok | 30

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

nabopamopHwvie pabomul.

3. YCJOBUA PEATIM3ALINU ITPOTI'PAMMBI INCIHUAITIINHBI

3.1. Tpe6oBanusi K MUHMMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecledeHUI0

Jiist peanu3aniy MporpaMMbl y9eOHOW AUCIHMILINHBI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHNS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTe/IbHON POTPaMMBI CIICHAITEHOCTH.

Tabnuya 3. Mamepuanorno-mexuuieckoe obecneuerue OUCYUNIUHDBL

Tun aynuropun

OcHauleHne ay1uTOPpUU

CneunanusupoBanHoe yuedHoe oGopynoBanue, [1O n marepuaibt
JJIs1 OCBOECHUS IMCHUIIMHBI (MPU He00X0TUMOCTH)

VYuaeOHast ayquToOpus 1Jist
IIPOBEACHUS 3aHATUU
JIEKITHOHHOTO THUIIA,
NpPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUS KYPCOBBIX pador,
IPYNIIOBBIX U HHAWBHYaIbHBIX
KOHCYJBTAlUH, TEKYIEro
KOHTPOJISL ¥ IIPOMEKYTOUHOM
aTTecTaluu

KomrutekT cienuaau3supoBaHHON MeOelH, MapKepHas J0CKa;
kagenpa; aBTOMaTU3HPOBAaHHOE paboyuee MECTO MPEoIaBaTesL:
komnbioTep AMD Ryzen, monutop LCD 24" Philips, nunTepakTiBHas
maHens 86", UMeeTcs BRIXONI B UHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA

VYuebHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIA,
NPaKTUYECKHUX 3aHATHH,
BBITIOJTHEHUA KYPCOBBIX pador,
FPYHNHOOBBIX U UHIUBUyAJIBHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOU
arTecTaluu

(KoMmproTepHsIii Kitace)

KomrnekT creranusnpoBaHHON MeOenn; [ocKa ayJUTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHbBIC paboune MecTa (IIPoLeccop He HUKE
Intel Core i5, oneparuBHas namsaTe 00bemoM He meHee 16Gb;(SSD
500 GB HDD 1 TB); mpoexktop EPSON, npoeKknuoHHbIH 9KpaH,
MMEETCsI BBIXOJ] B HHTEPHET

Iporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

AyauTopus Ui CaMOCTOATEIBHOM
paboThl 00YUAIOIINXCS

KomrnekT crenpanusupoBannoit mebenu; Tenesuzop LED LG 42"
aBTOMaTU3UPOBaHHEIEC paboune Mecrta (rponeccop He Hike AMD
Ryzen, oneparusHas namste oosemMmoM He MeHee 8 I'6; SDD 500 GB,
MoHOO0k Lenovo Intel 13), umeercst BbIX0/] B HHTEPHET

[Mporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA




3.2. UudopmanuonnHoe obecrieueHne o0y UeHust

ITepeuenb pekoMeHyeMbIX y4eOHbIX U3daHul, IHTepHeT-pecypcoB, 10NOJIHUTEIbHOM
JINTEPaTypbl

Ocnosuble UCOYHUKU:

1. Boromonos H. B. [Ipaktuueckue 3ansatust no maremMatuke B 2 4. YacTtp 2 [DneKTpOHHbIN
pecype]:Yuaebnoe nmocobue s CITO. - Mocksa: FOpaiit, 2022. - 251 ¢ — Pexxum gocryma:
https://urait.ru/bcode/490667

2. boromonos H. B. Ilpakrtudeckue 3ansTus no maremaruke B 2 4. Yacte 1 [DneKkTpoHHBIHI
pecypc]:Yuebnoe nmocobue s CITO. - Mocksa: FOpaiit, 2022. - 326 ¢ — Pexxum gocryma:
https://urait.ru/bcode/490666

3. baBpun U. . Maremaruka [ DneKTpOHHBIN pecypc]:ydeOHUK 1 MPAKTHKYM IS CIIO. -
Mockaa: FOpaiit, 2023. - 568 ¢ — Pesxxum moctyma: https://urait.ru/bcode/532197

4. boromorno H. B. Maremaruka. 3aauu ¢ pemeHusMu [ DNeKTpOHHBINA pecypc]:yaeOHoe
nocobue ays cmo. - Mocksa: FOpaiit, 2023. - 755 ¢ — Pexxum gocryma: https://urait.ru/bcode/
530620

5. boromono H. B., Camoiinenko I1. V1. Maremarnka [ DneKTpoHHBIN pecypc]:ydeOHuK JUTst
cro. - Mocksa: FOpaiit, 2023. - 401 ¢ — Pexxum nocryma: https://urait.ru/bcode/511565

6. Jopodeera A. B. Marematuka. COopHUK 3a/1a4 [ DIEKTPOHHBIN pecypc]:yaeOHO-
MpakTHIeckoe mocobue st cmo. - Mocksa: FOpaiit, 2023. - 176 ¢ — Pexxum moctyma: https://
urait.ru/bcode/512131

7. Amamos 111. A., TkaueBa M. B., @enoposa H. E., [llaGyana M.U., Konsrur FO. M.
Maremarnka: anreOpa n Hadajla MATEeMaTHIECKOTO aHAIN3a, reoMeTpusi. Anredpa u Hadaa
mMaremarnieckoro aHammsa 10-11 kmaccsr (6a30BbIi 1 yTITyONeHHBIN YPOBHB) [ DIEKTPOHHBII
pecypc]:Yuebnuk. - Mocksa: AO "Uznarenscto "lIpocBemenne", 2022. - 464 c. — Pexxum
nocryma: https://znanium.com/catalog/document?1d=432591

8. Mep3msik A.I., Homuposckuii [I.A., [Tonsxos B.M., Ilogonsckuit B.E. Maremaruxka.
Anrebpa n Hadana MaTeMaTHYecKoro aHamusa : 11-i kiace (yrmyOnéHHbIN ypOBEHb)
[DnexrponnsIii pecype]: Yuebnuk. - Mocksa: AO "UsnatensctBo "[Ipocsemenue", 2023. - 417
c. — Pexxum nocryma: https://znanitum.com/catalog/document?1d=432707

9. Mep3msik A.I'., Homuposckuii [I.A., ITonskoB B.M., Tlogonsckuii B.E. Maremaruxka.
Anrebpa u Haganma Matematrdeckoro anammsa. 10 kimace (yrimyOnE€HHBIN ypOBEHB)
[OnexrponHsIii pecype]: Yaebnuk. - Mocksa: AO "UsmarensctBo "[Ipocsemenue”, 2022. - 480
¢. — Pexxum poctyma: https://znanium.com/catalog/document?id=432593

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU.

10. boromonos H. B., Camoiinenko I1. . Matemaruka [ nekTpoHHBINA pecypc]:Yueonuk Jlms
CIIO. - Mockga: FOpaiit, 2022. - 401 ¢ — Pexxum pocryma: https://urait.ru/bcode/489612

11. baBpun . M. Marematuka 1yl TEXHUYECKUX KOJJIEIDKEH M TEXHUKYMOB [ DJIE€KTPOHHBIH
pecypc]:yueOHUK U pakTUKyM 1uist cro. - Mocksa: FOpaiit, 2023. - 397 ¢ — Pexxum goctyna:
https://urait.ru/bcode/512900

Pecypcol ungpopmayuonno-menexommyHuxayuoHuou cemu « umepnemy:

1. ObC PYJIH u ctoponnue 9bC, K KOTOpBIM CTYy[AEHTHl YHUBEPCUTETA UMEIOT IOCTYI Ha
OCHOBAHUH 3aKIJIFOYEHHBIX IOTOBOPOB:

- DBC «Jlanb» https://e.lanbook.com/

- OBC «Academia-library» https://academia-moscow.ru/

- Hay4Has snekTpoHHast onbmmoreka eLIBRARY.RU https://www.elibrary.ru/
- OBC «YruBepcurerckas oubmuoreka onnaitey http://biblioclub.ru



- DOnektporHo-6ubmotednas cucrema PY/IH — ObC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenbHas mwardgopma KOpaiit https://urait.ru
- OBC Znanium https://znanium.ru

2. Bas3bl JaHHBIX U MIOMCKOBBIC CHCTEMBI:
- YueOnsrit mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuansl 0 00Y4aAIOUUXCSL

dopmupoBaHUe coepKaHNUs yIeOHOH TUCIUIIIMHBI OCYIIECTBIISIICS HA OCHOBE CJIEIYFOITIX
MPUHIUIIOB:

- y4eT BO3PACTHBIX OCOOEHHOCTEN 00yJaronIuXcs,

- IPaKTUYECKasi HANIPABICHHOCTh O0y4eHUS;

- nupdepeHIMPOBaHHBIN U UHIAUBUAYATbHBIN MTOIXO

- (opmupoBanHme 3HAHU, KOTOpBIe oOecnedaT 00yHIaroIUMCs KOJUIePKa YCIICHTHYIO aJalTallUuio
K TIpO(ECCHOHAIBHON JeSITeTbHOCTH.

CamocrosTenpHas paboTa CTYJICHTa SBISIETCS KIIFOYEBOH COCTABISIONIEN yueOHOro mporecca,
KoTOpasi onpezenser GopMUPOBaHUE HABBIKOB, YMEHUN U 3HAHWM, IPUEMOB ITO3HABATEIbHON
JEeSITETbHOCTH M 00ecreuynBaeT HHTEPEC K TBOPYECKO pabore.

[TpaBHIBHO CIUTAHUPOBAHHAS M OPTaHU30BAaHHAS CAMOCTOSTEIbHASI paboTa CTyIeHTOB
MO3BOJISIET:

-czenath 00pa3oBaTeIbHBIN Mporece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/JaHUIO0 HHTEepeca K N30paHHOH MPo(ecCHu U OBIAJCHUIO €€ 0COOEHHOCTIMH,
-MPUOOIIUTE CTYACHTA K TBOPYECKOH eI TETBbHOCTH;

-TIPOBOJIUTH B JKU3HB TUPPEPEeHIIMPOBAHHBINA MOIX0 K O0yUSHHIO.

IIpu opranusanuy caMoCTOATEIbHON pabOThI CTY/IEHTOB B Ka4€CTBE METON0JIOTUYECKON
OCHOBBI JIOJDKCH NMPUMEHSATHCS JISATENbHBINA MOIX0/, KOoTJa 00ydeHe OpUEHTHPOBAHO Ha
(opMHpOBaHUE YMEHHI pemaTh HE TOJIBKO THIIOBEIE, HO U HETHIIOBBIE 3aJja4H, KOT/Ja CTYIEHT
JIOJDKEH MPOSIBUTH TBOPYECKYIO aKTUBHOCTD, MHUIIMATUBY, 3HAHHSI, YMEHHUS M HABBIKH,
MOJYYECHHBIE TIPH U3YYEeHUN KOHKPETHOW JUCLUTUIMHEI.

Y4eOHO-MeTOqMYECKUE MaTepHaITbl JUTSI CAMOCTOSTEIBHOMN paboThl 00yYaOIIIXCs
Pa3MeImarTcsi B COOTBETCTBUU C JICHCTBYIOIIUM MOPSIIKOM Ha CTPAHUIE TUCITUILTHHBI Ha
YaebHOM mopTaie.

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJIB U OLICHKA pEe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIIACTCA MPEIIOAaBaTCIEM B
nponecce NpoOBECACHUA MPAKTHICCKUX SaHﬂTHﬁ, TECTUPOBAaHU?, 4 TAKKE BbIIIOJIHCHU A
O6y‘{aIOHII/IMI/IC}I HHAUBUYAJIbHBIX BaI[aHHfI.

Tabruya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHDL

I e3yJIbTaTbl OUYICHHHA

®opMBbI U METOABI KOHTPOJISA M OLIEHKHU
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS) pe3yJbTaToB 00y4eHust




3Hanus:

0 3HAYMMOCTH MAaTE€MATUKHU B U3YUEHHUH
MPUPOIHBIX U OOMIECTBEHHBIX MPOIIECCOB H
SIBJIEHUH.

Amnanus u OLICHKA BBITIOJIHCHHU S
WHAMBUIYaTbHBIX 33JJaHUN, PACUETHBIX pabdoT,
OIpOC, TEMAaTHYECKUM TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUEe 3aHSTHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TEeCTUPOBaHUE, B3aumoxoHTpoIIb u
CaMOKOHTpOIb  CcTyaeHTOB. Ilomnora wm
rPaMOTHOCTb  IOATOTOBJICHHBIX  JOKIAOB,
COOOIIeHN, TIPe3eHTaIHA.

VYMmenus:

- BBIOUPATH TTOIXOISAINI U3yICHHBIA METOT
JUISL peIIeHUs 3a/1a4, Paclio3HaBaTh
MaTeMaTH4ecKue GpakThl U MaTEMAaTHIECKUE
MOJIEJIH B IPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX, B ICKYCCTBE; YMEHHUE IPUBOJUTH
MPUMEPbI MaTeMaTHYeCKUX OTKPBITHH
POCCUICKON U MEPOBOM MaTeMaTU4eCKOM
HayKH.

- BBIOMpATh TTOIXOISNINI METO JUTS PeTLICHUS
3a/1a4u; DPUBOIAUTH IPUMEPHI MaTEMaTHYECKUX
OTKPBITUH POCCHUICKOM U MUPOBOU
MaTeMaTH4eCKON HayKu

- BBIYUCIISITh T€OMETPUUECKHUE BEJTMUNHBI
(mHa, yromu, miIomaab, 00beM, TIIOMAb
MIOBEPXHOCTH ), UCTIOIB3Ys U3yUCHHbBIE
(dhopMyIIBl U METOIBL;

- MCIIOJIb30BaTh CBOMCTBA U Ipauku QpyHKIUN
JUISL pellleHHs] ypaBHEHHI, HEpaBEHCTB U 3aj1a4
C mapaMeTpaMu; n300paXkaTb Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN yPAaBHEHUN,
HEPAaBEHCTB U UX CHCTEM

- HCIIOJIb30BaTh Tpaduku QyHKIUN A
W3y4EHHUS MIPOLIECCOB U 3aBUCUMOCTEN IIPU
peIIeHu  3a/1a9 U3 APYTHX yIeOHBIX
MIPEIMETOB M U3 pPealIbHOM )KM3HU; BbIPAXKaTh
dbopMyIamMy 3aBUCUMOCTH MEKJIY BETUYMHAMM

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JeSITeTbHOCTRI0  O0yJaroIuXcsl, aHalu3 M
OLIEHKa ONTHUMAJIbHOCTH METOla PpEeLICHHs
3ajad4, Oece/a, ompoc, MPaKTHIECKUE 3aHITHA,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE

IIpakT4eckuii OoneIT:

METOJIaMH J10Ka3aTelIbCTB, AJITOPUTMAMH
pelleHus 3a1a4; yMeHue popMyJIupoBaTh
OIpeleNeHus], aKCHOMBI U TEOPEMBI,
MIPUMEHATH UX, IPOBOJUTH TOKa3aTelIbHbIE

Habnronenne, KOHTpONb TIIpemogaBaTens 3a
JeSITeTPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHUMAaJbHOCTH METOJA pEIICHHS
3aja4, BBITTOJTHEHUE u 3allUTa
HWHJIMBHUyalbHbIX 3aJaHUMN.

5. KOMIIETEHIIMA OBYYAIOUIETI'OCH,

OCBOEHMSA JUCHUIIJIMHBI

Tabnuya 5. llepeuenv komnemenyutl

®OPMUPYEMBIE B PE3YJIBTATE

Mludgp

re3yJbTarbl (KOMIICTCHITWN )

Nononiig 1o HArANaTA T NANY O TATAD ILOAXCOTADIALL

OK 04.

|3q)q)eKTm;Ho B3aMMO/ICHCTBOBATD U padoTaTh B KOJLIEKTHBE H KOMaH/Ie;




JOHATh:

TICHXOJIOTHYCCKHUEC OCHOBBI AICATCIBHOCTH KOJIJICKTHBA, ICHXOJIOTHYCCKHEC 0COOCHHOCTH JIMIHOCTH,

QAOTIADLI IINAATISMTITAYI TIAQTOTIL TIOAOTIL

MCThb?

OpTraHnu30BLIBATH pa60Ty KOJIUZICKTHBA 1 KOMAaHIbI; BSaI/IMO,HeI\/JICTBOBaTB C KOJIJIeraMu, pyKOBOACTBOM,

reorrarrmarerr n vanoa rrnandhanarriarra oy 1At maamanr rrasTrx

Hcnoab30BaTh cOBpeMEHHbBIE CPEeACTBA MOUCKA, AHAJIN3Aa M HHTEPIpeTalul
OK 02. uHGopmanuu U HHGOPMAOHHbIE TEXHOJIOTHH A/ BHITNIOTHEHH 32124
NnpogecCHOHATBLHOM NesATEJIbHOCTH;

JHATh?

HOMCHKJIaTypa HH(I)OpMaHI/IOHHBIX HUCTOYHUKOB NIPUMCHICMBIX B HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH,

TRpear T ernurTymunanaria mrdhamacarrarrs charmasar adharasnortaa nanymr maman oauecra mradhona oo

YMCTb!

OTIPEAEIATH 3aadyl ISl IOMCKa HH(POPMAIINH; OTIPENEIATh HEOOXOAMMbIE HCTOYHUKH HH(POPMALIH;
TUTAHUPOBATH MPOLECC IOUCKA; CTPYKTYPUPOBATH MOMydaeMy0 HHPOPMAIHIIO; BELACIATE Hanbolee
3HAYMMOE B IepeyHe WH(POpPMaI; OLIEHUBATh IPAKTHYECKYIO 3HAUNMOCTD PE3YIIbTaTOB IOUCKA;

ndhararoanrtr menyvnymarry AT

I[InanupoBaTh U peaTu30BbLIBATH COOCTBEHHOE MPO(decCHOHATIbHOE U
OK 03. JMYHOCTHOE PasBUTHE, NPEANPHHUMATENBCKYIO 1eATENLHOCTL B
NnpogeccHOHANBHOI cepe, HCMOJIb30BATh 3HAHMA N0 (PMHAHCOBOM
rPAMOTHOCTH B PA3JIMYHbIX dKH3HEHHBIX CHTYALUSAX;

YMETh:

OTIPENEIATh aKTyaIbHOCTh HOPMAaTHBHO-TIPABOBOH JOKYMEHTAIMH B TPO(ECCHOHATBEHOM AESITETbHOCTH;
MIPUMEHATH COBPEMEHHYIO HAyYHYIO PO ECCHOHAIBHYIO TEPMHUHOIOTHIO; ONIPENENATh U BBICTPaNBaTh
TPaeKTOPHH NPOECCHOHATBHOTO Pa3BHTHUA U CAMOOOPA30BAHUS; BBISBIIATH JOCTOMHCTBA M HEJIOCTATKH
KOMMEpUECKOH UIeH; IPE3EHTOBATh HICH OTKPBITHS COOCTBEHHOTO JieNa B PO ecCHOHATEHOU
IeATETbHOCTH; OOPMIIATE ON3HEC-TUTaH; PACCUNTHIBATH pa3Mephl BBIIUIAT 110 MPOICHTHBIM CTaBKaM
KpEJUTOBAHHUS; ONPEAEIATh HHBECTULIMOHHYIO IIPUBICKATEIbHOCTh KOMMEPUECKHUX U/EH B paMKax
npo¢ecCHOHABLHOM JIESITENBHOCTH; TIPE3EHTOBATL OM3HEC-U/ICIO; ONPEACIATh HCTOYHUKA

th/THﬂ“(‘TIﬂ(\DQHHq

OK 01 Boi6uparh cnoco0b1 penrennsi 3a/1a4 npogeccHOHAIbLHOI AesITeJIbHOCTH
) NPHMEHHTEJBHO K Pa3JINYHBIM KOHTEKCTaM;

3HAaTh:

aKTyaJbHBIN MPO(eCcCHOHATBHBIN M COLUATBHBIH KOHTEKCT, B KOTOPOM TIPUXOIUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHHKH HH(OPMALIUU H PECYPCHI UIA PEIICHHS 3aa4 ¥ PooiaeM B PodecCHOHAIEHOM 1/
UJIU COLIMAJIBHOM KOHTEKCTE;

AJITOPUTMBI BBITIOJTHEHUS padoT B Mpo(heCcCHOHAIEHON M CMEKHBIX 00JIacTAX; METObI paboThI B
po¢eCCHOHATBHON H CMEXHBIX c(epax; CTPYKTypy IIaHa Ul PeLIeHHs 3a1aq; MOPSI0K OLICHKA

NAAIVNLTATAD NATHALIEG 2a0a0 ONAMACATINTIA T TN TAITATL LINATIL

YMETh:

pacro3HaBath 3aa4y u/uiau npodiieMy B MpodhecCuoHaTLHOM H/UJIH COIIMAIEHOM KOHTEKCTE,
aHAJM3UPOBATh 3a7a4y W/Uin NPoOIeMy U BBIICIATH €€ COCTABHBIC YaCTH; ONMPEACISITh STAIlbl PEUICHUS
3aj1a4¥; BBIABIATH U 3PPEKTHBHO UCKATh HH(OPMAIIIO, HEOOXOAMMYIO ISl PEIICHUS 3a1a49H /U
MIPOOJIEMBI;

COCTaBUTH IUJIaH JCHCTBUS; ONPEACTUTh HEOOXOAUMBIC PECYPCHI;

BJIaJIETh aKTyaJbHBIMUA METOIAMHU Pa0OTHI B MPO(ECCUOHATBHOMN 1 CMEKHBIX cepax; peaaTn30oBarh
COCTAaBJIEHHBIH IJIaH; OLIEHUBATh PE3YJIbTaT U MOCIEACTBHS CBOUX IEUCTBUU (CaAMOCTOSATEIbHO WU C

JTTOMOTITETID nﬂr"rannnn‘a\




6. ®°OH/I OHEHOYHBIX CPEJICTB

6.1. (I)OH}I OLCHOYHBIX CPECACTB MJIsl IIPOBEACHUA l'lpOMe)KyTO'-IHOﬁ arrecranmuu

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.

OrneHouHBIE CPEACTBA MO3BOJISIIOT MPOBECTH TEKYIIUI KOHTPOIb MO Aucuuiuinge. [lo kaxaomy
CpPEZICTBY OLICHUBAETCS MTOJTHOTA U TIIyOMHA OCBOCHHS, XapaKTEPHU3YIOIIHECs MTOKa3aTesIMKA U

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kputepnii
HIOpPOTOBbIH 3HaeT: 0a30BbIe OOIIME 3HAHUS,
(y3HaBaHue)
3 YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMbIe JUIS BHITTOTHEHUS TIPOCTHIX
«3» —
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
. 00J1aCTH MCCIIEI0OBAHUS,
bazoBrii
(Bocrpoussezierie) YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
4 OTpeIeNICHHBIX IPOOIeM B 00JIaCTH UCCIICIOBAHMUS,
«4»
Brageer: Oeper 0OTBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
Bricokuii 3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu
(KOMITETEHTHOCTB) |MCCJIE€J0BAHUS C TOHMMAHUEM IPaHULl IPHMEHUMOCTH;
«5» YMeeT: quarma3oH MpakTHIeCKHX YMEHU, TpeOyeMbIX Ui Pa3BHTHS
TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPOOIEM;
max Gayn

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

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 IlepedyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCIO0JIb3YEMbIX NIPH OCYLIECTBICHUH

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),

-MMHUTAIIOHHBIE KOMITBIOTEPHBIC MOJIEIIH;

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




