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JIHeT perncTpanuy H3MeHEeHHH M I0MOoTHEeHHIH

T

METOIUYECKOM U MaTC€pHaJIbHO-
TeXHHYECKOM 00eCreYeHHH TUCIUITIHHEI

npotoxos Nel

Jlara.
[Toxmuce
Ne Paznen Kparkoe conepxanue Ne mpoToxoina i
I/l | OpOrpamMMeI H3MEHEHHs/ IOTIOTHEHHS 3aceaHus i
kadeapoii
Kadenpsl
1 8,9 AKTyanu3anus CBeleHHH 0 y4eOHO- 03.09.2019 >
METOIMYECKOM H MaTepHaIbHO- npoTtokoix Nel j/
TEeXHUYECKOM 00eCIIeYeHHH TUCIIUTLTHHEL [/7
2 8,9 AxTyanu3auus cBeieHuH o yueGHo- 01.09.2020
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1 esiu 0OCBOEHUSA TUCHUTIIUHBI

Ilens ocBOEHUS MUCHMIUIMHBI «MaTeMaTHKa» COCTOUT B TOJYYCHHH CTyIEeHTaMU (yHIaMEH-
TAJIbHBIX MAaTEMATHYECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB I10 MCIOJIb30BAHUIO METOJ0B MaTeMa-
THUYECKOI'0 aHAJIM3a JIJIsl UCCIEOBAHUSI MAaTEMaTUYECKUX MOJIENICH TeX WJIM MHBIX MPOIECCOB U SIBJIE-
HUI, B TOM YUCJE U COLMAJIbHO-3KOHOMUYECKHX, JJI MOJIYYEHUs] aHAIMTHYECKUX U YUCIEHHBIX pe-
IIEHHH ITOCTAaBJICHHBIX 3a1a4.

Jns nocTrkeHus NOCTaBIEHHOW eI B Kypce «MaremaTukay perarTcs 3a1auu:

- Pa3BUTHS JJOTHYECKOTO U AITOPUTMUYECKOTO PEIICHUS,

- OBJIQJICHUSI OCHOBHBIMU METOJAMHU MCCIIEOBAHUS U PELICHUS MATEMAaTUYECKUX 3a]1a4;

- BBIPAOOTKY YMEHHUS CaMOCTOSITEIIPHO PaCIIMPATh MAaTEMAaTHUYCCKUE 3HAHUS U TPOBOJUTH Ma-
TEeMaTUYEeCKUI aHaIu3 SKOHOMHUYECKHUX 3a/1ad;

- WCIOJIb30BaHUE METOJI0OB MAaTeMaTHYECKOr0 aHajau3a M €ro MOJAENeH B MPaKTUYECKOW Jes-
TEJIBHOCTH C TPUMEHEHUEM COBPEMEHHOMN BBIYMCIUTEIBHON TEXHHUKY;

- O3HAaKOMUTb CTYJEHTOB C OCHOBHBIMH MAaT€MaTHYECKUMU METOJAMU U MOJEISMH HCCIEN0-
BaHMS BEPOATHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJJTHOPOAHBIX CIIYYaTHBIX COOBITUH.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
NMOATOTOBKH CIIEIHAINCTA

Jucuunnuna b1.6.27. «MaremaTtuka» BXOIUT B 0a30BYyI0 4acTh Oj0ka 1 oOpa3oBarenbHON Mpo-
IPaMMBI.

OcBoeHue NaHHOW JUCHMILTUHBI MIPEAIOoJaraeT, YTo B pe3yjabTaTe U3y4eHHs IIKOJIBLHOTO Kypca
MaTEMaTHKU O0yJaroIuiics uMeeT CHOPMUPOBAHHOE MPEICTABICHIE O MATEMATUKE KaK YHUBEPCATb-
HOM SI3bIKE HAyKH, 00 UAeIX U METOJIaX MaTeMaTUKH, BIIaJeeT MaTeMaTHYECKUMH 3HAHUSIMU U YMEHU-
SIMH, COOTBETCTBYIOIIMME DeepaibHOMY KOMITIOHEHTY TOCYIapCTBEHHOTO CTaHaapTa odmiero odpa-
30BaHUA.

JucnummmHa «MaTeMaTHKay SBIISETCS TMPEIICCTBYIONICH TSl H3y4eHUS JTUCIIUATIIVH

- YripaBineH4YEeCKUi yUeT U YUYET IEpCOHANA;

- OCHOBBI TEOPHUH YIPABICHHUS;

- I/ICCJ'IQZ[OBaHI/Ie COMAJIBHO-OKOHOMUYCCKUX IMMPOLCCCOB HAa PBIHKE pr/:[a;

U JIp..

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI U IUIAHUPYeMble Pe3yabTaThl 00y4eHHs

B PE3YIbTATC OCBOCHUSA NUCIHHUIIIINHBI «Marematuka 06y‘IaIOHlPII>'IC}I JOJDKCH O6HaI[aTB cieny-
FOIIMMHU KOMIICTCHI UMM

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs

KOMIICTCHIIM

)IHK-]. HCIOJIb30BATh OCHOBHBIC 3AKOHBI €CTCCTBCHHOHAYYHBIX JTUCHUILJIMH B npocbeccuonanbﬂoﬁ aed-
TCJbHOCTH

3HaTh - OCHOBHBIC IIOHSATHS U METOAbI MATEMAaTHUYECCKOI'0 aHAJIN3a;

-OCHOBHBIE TIOJIOXKECHHS TEOPUHU MPEJEIIOB U HEMPEPHIBHBIX (DYHKIIHIA, Tpa)UKi OCHOBHBIX
JJIEMEHTAPHBIX QYHKIIHIA;

- MeToab! Tud depeHInaIbHOr0 HCUUCICHIS UCCIIS0BAHMS (QYHKITHN;

- METObl UHTETPUPOBAHUS;

- OCHOBHBIC TTOHSTHS TEOPHUU BEPOSITHOCTEH M MATEMATHIECKOW CTATUCTHKH.

YmMmerb — peraTh 3aJa41 10 U3y4aeMbIM TEOPETHYECKH pa3Jieliam;
— pelllaTh TUIIOBbIE MaTeMaTUYECKUE 3a/laui, UCIOJb3yeMble IIPU PEIICHUH SKOHO-
MUYECKHX 33/1a4 U TNPHUHITHHU YIPABICHYECKUX PEIICHUMN.

Bnagers MaTeMaTHYECKUM SI3bIKOM NPEAMETHOM OOJIaCTH: 3alUCBIBATh PE3yJbTaThl MPOBE-
JNEHHBIX MCCIIeIOBAaHUN B TEPMHUHAX MTPEIMETHOM 001acTH.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OK-7 cmocooHoC

ThI0 K CAMOOPraHu3anuum u CaM006pa30BaHI/IIO

3HaTh

- OCHOBBI IMPEIMETHOM 00JacTH: UMETh MPEACTAaBICHHE O MATEMaTHYECKUX METO-
JlaX, TPUMEHSEMBIX JJIsi PEHICHUS SKOHOMUYECKUX (MCCIIEI0BATEIbCKUX) U YIIPaB-
JICHYECKHUX 3a/1a4.

YMmeTn

- KOPPEKTHO BBIPAKATh U apTyMEHTHPOBAHO 0O0OOCHOBBIBATH IIPUMECHEHHE MATEMATHIECKUX
METO/IOB (M3y4aeMbIX pa3JieioB MATEMATHKH) JUTS TIOCTAHOBKHU M PEIICHUS] KOHKPETHBIX
MPUKJIATHBIX 33]1a4;

— pacmo3HaBaTh dPPEKTUBHBIE PE3YIBTATH 00PaOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX OT
Hed(PPEKTUBHBIX;
— CaMOCTOSTEIBHO MOJYYaTh 3HAHUS U1 PEMICHUs 3a1a49 TBOPYECKOTO XapakTepa.

Bnaners

- HAaBBIKAMH CAMOCTOSITENILHOTO PELICHHs 3aay: BBIIOIHATH TBOPUYECKHUE (MCCIEe10-
BaTEIbCKHUE) MIPOCKTHI, MPUMEHSSI W3BECTHBIC MAaTEMaTUYECKHUE METOJIbI M MOJIEIIH,
IIPUMEHSATDH 3HAHUS B HECTAHAAPTHOU CUTYALUU;

- HaBBIKAMH U METOIUKAaMH 0000IIEHNs PE3yIbTaTOB PEIICHUS;

- IPaKTUYECKUMH HAaBBIKAMH HCIOIb30BAHMS MAaTEMAaTHUECKUX MTOHATUH U METOIOB
(M3y4aeMBbIX pa3/ienoB MaTeMaTHKH) PU PELICHNH NPUKIaJHbIX 3a7a4.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmas Tpy10eMKOCTh TUCHUILINHBI COCTABISAET 6 3a4eTHRIX equHull, 216 akaz. 4., B TOM 4ucIe:
— KOHTaKTHas pabota — 8,6 akaJ. 4acosB:

— ayauTopHas — 6 akaj. 4acos;
— BHeayauTOpHas — 2,6 akaj. 4acoB

— camMocTosTenbpHas padora — 198,7 akan. yacos;

— TMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca.
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Pa3nea 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOM a/1re0pbl 1 aHATUTHYECKOH reoMeTPpHH
1.1. DnemenTs! JuHeHOU anredpsl: matpu-| 1 | 0,5/M0,5 - 10 |-caMocTOsATENHHOE U3YUCHUE -tect Ne 1 OK-7
IIbl, OINPEJICJINTENN, CUCTEMBI JINHEHHBIX aj- yueOHOI TuTepaTypsl; 3yB
reOpanyecKux ypaBHEHMIA, OaaHCOBBIE MO- - BBIMIOJIHEHUE TMPAKTUYECKOTO JIIK-1-
JIeTT B SKOHOMUKE 3aganus Ne 1 «JIuneiinas anre6- 3yB
pa»
1.2. Bekropnas anre6pa m anamutmueckas| 1 | 0,5/M0,5 - 10 |-camocToOsITENBHOE u3ydeHue|- rect Ne 2 OK-7
reoMeTpHsl Ha TIIOCKOCTH yueOHOI TuTepaTypsl; - UTOTOBBIM TECT MO pa3-|3yB
- BBIIIOJIHEHHE MPAKTHYECKOro |1eny 1 JIIK-1-
3amanus Ne 2 3yB
«BexTopHas anrebpa u aHanu-
THUYECKasi TeOMETPHSI»
Hroro no pazneny 1| 11Kk 20,0 Hroroselii TecT
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Paszpnen 2. MaremaTnueckuil aHaIu3
2.1. Ilpemensr mocnenoBatenbHoct u| 1 | 0,5/M0,5 10 |-caMocTosTENbHOE U3YUCHUE - tecT Ne 3 OK-7
byHKIIUU yueOHOU JTUTEpaTyphl; 3yB
- BBITIOJIHEHHUE MTPAKTUUECKOTO JITK-1-
3ajaHus no teme «Martemaruye- 3yB
CKMI1 aHAJIU3
2.2. HenpepsiBHOCTh GyHKIMH; Touku pa3-| 1 | 0,5/M0,5 9 |-camocTosITENBEHOE U3YUYCHHE - tect Ne 3 OK-7
pbIBa y4eOHOMU JTUTEPATYPHI; 3yB
- BBIIIOJIHEHUE IPAKTHYECKOTO JIIK-1-
3ajaHus no teme «Martemaruye- 3yB
CKUU aHAJIA3»
2.3. IlpousBognass (yHkiuu oxHoW mepe-| 1 - 0,5/10,5 | 9,7 |-camocTosITeTEHOE n3yuyenue|- rect Ne 3 OK-7
MEHHOH yueOHOI TuTepaTypsl; 3yB
- BBINOJIHEHUE IIPAKTUYECKOIO JIIK-1-
3ajjaHud 1o TeMe «Maremaruye- 3yB
CKUU aHAJIA3»
2.4. HeomnpeneneHHsldi, omnpeaenaeHHbld u| 1 - 0,5/10,5 10 |-camocrosiTensHOE n3zydenue|- rect Ne 3 OK-7
HECOOCTBEHHBIN HHTETpal yueOHOM JTUTepaTyphl; 3yB
- BBINOJIHEHUE IIPAKTHYECKOIO JTIK-1-
3ajaHus 1o teme «MartemaTuue- 3yB
CKUU aHAIA3»
2.5. OyHKIIUNA HECKOJIBKHUX MTePEMEHHBIX 1 - - 9 |-camocTosITeNTEHOE n3yuyenue|- rect Ne 4 OK-7
yueOHOI TuTepaTypsl; - UTOTOBBIH TECT 3yB
- BBINOJHEHUE IPAKTUYECKOIO JIIK-1-
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3ajjaHus 1o TeMe «PyHKIUU He- 3yB
CKOJIBKHX TTEPEMEHHBIX»
Hroro no pa3zneny 1/11 1/11 47,7 Hroroswlii TecT
Paznen 3. Teopusi BeposiTHOCTei M MaTeMaTH4YeCKasi CTATHCTUKA
3.1. Ciiyuaiinble coObITUS 1 - 1/11 22 |- camocTosATeNbHOE u3ydeHue |- TecT Ne 5 OK-7
yueOHOI TuTepaTyphl; 3yB
- BBINOJIHEHUE IIPAKTUYECKOIO JIIK-1-
3ajanud o teMe «Teopus Bepo- 3yB
ATHOCTEW»
3.2. CitydaliHble BETUYHHbI 1 - 11 22 |-caMOCTOSATENbHOE n3zydeHnue |- tect Ne 5 OK-7
yueOHOM JTUTEepaTyphl; 3yB
-BBIIIOJIHEHUE  IPAKTHYECKOIO JIIK-1-
3aganus 1o teme «Teopus Bepo- 3yB
ATHOCTEN»
3.3. ToyeuHsle W WHTEPBAJbHBIE OIEHKHU| 1 - - 22 |-caMOCTOATEIBHOE U3Y4YCHUE - TecT Ne 6 OK-7
BBIOOPKHU yueOHOI JTUTepaTyphl; 3yB
- BBIIIOJIHEHUE IIPAKTUYECKOTO JIIK-1-
3ajaHud 1o Teme «MaTtemaruyue- 3yB
CKasi CTATUCTHKA»
3.4. IlpoBepka CTaTUCTHYECKUX THIIOTE3 1 - 0,5/10,5 22  |-caMOCTOATENbHOE n3zydeHue|- rect Ne 6 OK-7
yueOHOM JTUTepaTyphl; 3yB
- BBINOJIHEHUE IIPAKTHYECKOIO JIIK-1-

3agadusg o teme «Maremarude-
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CKasl CTaTUCTHKA
3.5. AHanu3 3aBUCHMOCTEH (KOppessnuoH-| 1 - 0,5/10,5 23  |-caMOCTOsTEIhHOE u3ydeHue |- Tect Ne 6 OK-7 -
HO-PErPECCUOHHBIN aHaIN3) yueOHOU JTUTEepaTyphl; - UTOTOBBIN TECT 3yB
- BBINOJIHEHHE MPAKTUYECKOTO JIIK-1-
3aaHus o Teme «MaTtemaruie- 3yB
CKasl CTAaTUCTHKA
Hroro no pazneny - 3/31 111 Hroroselii Tect
BeinonHenue KOHTPOJIbHON pabOTHI MO Kyp- - - 20 |BomonHeHue KoHTposbHOM pa-| KoHTponbHas paboTa OK-7 -
cy «MaremaTuka» 00THI 3yB
AIIK-1-
3yB
HToro mo qucuuIInHe 2121 4/41 198,7 JK3aMeH

U - B TOM YHUCJIC, 4acChbl, OTBCACHHLIC Ha pa60Ty B HHTCp&KTHBHOI’I (bopMe.




5 O0pa3oBaTesbHbIe H HHPOPMAILIMOHHBIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAXOJa HMPEAyCMaTpUBaeT MCIIOJIb30BaHHE B y4eOHOM IIpo-
[IECCE aKTUBHBIX U MHTEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATUH B COUETAHUM C BHEAYIUTOPHON pabo-
TOM ¢ 11e7bI0 (OPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3aly U OCYIIECTBICHHS JEATEILHOCTH M0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpazoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, IPUHATHS PELICHUH, JUJIEPCKUX KAayecTB, B TOM YHUCIIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U MOTPEOHOCTEH pa-
ooronareieil.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOIMMUCS, HEOOXOJMMO UMETh B BUJLY, UTO
HauOosbLIero YppeKxTa OT ee NPUMEHEHUSI MOXKHO JI0CTUYb, €CJIM YYUTHIBATh L€l 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
IIPEJCTOUT NepeaTh 00Y4aroUIMMCs C €€ IOMOIIBIO, a TAKXKE YCIOBHUS, B KOTOPBIX OHa OyJeT MCIIOJIb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeIbLHOIO MPOIecca,
npearnoiaraeT NpsAMYI TPAaHCISALUIO 3HAHUN OT HpEenojaBaTels K CTYACHTY (MPeHMYILECTBEHHO Ha
OCHOBE O0OBSACHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHUs1). YueOHas IesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKMX YCJIOBUSX, KaK IIPABUJIO, PEIPOLYKTHBHBIIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLUs — MOCJIEA0BaTEIbHOE U3JIOKEHUE MaTepualla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- MPAKTHUYECKOE 3aHIATHE, NOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HaBBIKOB IO Mpe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
JITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1a4/ WIIH BBITIOJHEHUS yaeOHoro 3ananus. [IpoexT
IpernosiaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO JNESATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIel U 3a/1a4, (POPMYITHPOBKY OKUIAEMBIX Pe3ylIbTa-
TOB, OIpEeJIEHNE MPUHIIMIIOB U METOJIUK peIlIeHHs TIOCTaBJIEHHBIX 3ajay, INIAaHUPOBaHKUE XoJa pado-
THI, TIOMCK JIOCTYITHBIX W ONTHMAJIBHBIX PECYPCOB, TIOATAIMHYIO PEANN3aIUIO IJIaHa paboThl, pe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, UX OCMbICICHHE U peduiekcuio. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH Ha YPOBEHbB BIIA/ICHUSI.

OCHOBHBIE THUIIbI TPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM eI TeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMIMKEHa K (opMaTry HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeTbCTBO AKTYaJIbHOCTU TEMBI, ONpeeNeHHe Hay4HOH MpoOiembl, mpeaMera U 00beKTa uc-
CIIEZIOBAHMSI, TIEJIeH M 3a7a4, METOJIOB, ICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHHE pe3ylbTa-
TOB, BBIBOJIbI, 0003HAUEHHE HOBBIX NpoOsieM). PesynbraroMm sBisieTcss yyeOHash KapTa IO MOJIYJIIO
Harie 00pa3oBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIUYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K HCTOPHUYECKH 3HAYUMOMY «MaTEeMaTHUECKOMY» COOBITHIO (ITpa3/-
HUK yncna «[lu» u T.1.); «MaremaTuyeckasi» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATEIbHAS AEATENBHOCTb C SPKO BBIPAKEHHON 3B-
PUCTHUYECKOHN HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMH O KAKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB MPOEKTA ¢ ITON MHpOpMaLuel, ee aHanu3 1 00001eHHe 1, HAKOHEIl, Ipe-
3EHTAIHs 110 PAKTHIECKOMY MPUIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTEIBHOIO IpoIecca ¢ NPUMEHEHUEM CHELMATU3UPOBAHHBIX MPOrPAMMHBIX CPel U TEXHHUYECKHX
cpeacTB paboThl ¢ HH(pOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOAMYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl 00yUYar0IIUXCs

ITo mucummimbe «MaremaTHkay NpPeAyCMOTpPEHAa BHEAyAUTOpHas caMoOCTOsTelbHas pabora
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECYPCOB, a TaKXXE B BUJIC PELICHUS TUIIOBBIX 3a/a4 IPU BBINOJIHCHUM NPAKTUYECKUX 3aJaHUN U Te-
CTOB.

ITpumepnsvie npakmuueckue 3a0anus:

«JIeMeHTbI JIUHEHOI, BEKTOPHOH aJIre0pbl M AaHAJIUTHYECKOI TeOMeTPHID)

1 2 3
3aganue 1. Beraucnuts onpenenutens 2 0 4.
5 6 7

3aganmue 2. Pemute cucremy Tpems cioco0amu: a) MaTpUYHBIM criocodom; 0) mo hopmynam Kpame-
pa; B) metoaoM ["aycca

X—2y—-32=3,
3X+y—-22=09,
2X—3y+5z =—-4.

3aganue 3.

1) Haiigure yron mexay BEKTopaMu @ U b , eciu @ = (2; —1), b= (— 2, 2).

[Toctpoiite maHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakkKe BEKTOPBI, U300paKarolIue:
2a+b,a-3b.

2) YKaxuTe cper HUKEMPUBEICHHBIX BEKTOPOB OPTOrOHAIbHbIEC, KOJUIHHEAPHBIE, a TAK)KE KOMILTA-
HapHbBIE: a = (— 3-1 4), b= (2,-2;1), c= (2; %; —gj, d= (7;11;8). BeruucnuTe IUIOMAghL TMa-
pajIeIorpaMma, IOCTPOSHHOT0 Ha BeKTopax b u €.

3ananmue 4.

Hamucars ypaBHenue npsimoit AB , eciu A(—l; 2; 3), B(—ZL‘ 2;—1). Beruncnuths paccTosiHue OT TOYKU

A 3TOM NPAMOM 10 IIIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY B, MeprneHauKyasspHO BEKTOPY N(O;—S; 9).

3ananmue 5.

TIpuBeauTe K KAHOHMYECKOMY BHY U TIOCTPOHTE KpHBYIO X —4X+2y? —4y =0
«MaTeMaTHYEeCKHH AHAJIU3)

3ananue 1.
Boruucnure npenensi:

1+4x—x* 6) lim X ACsin2x J2x-1-4/5

a) lim ; ;B) lim .

) X +3x% +2x* x>0 COS X — COS° X ) x—3
3ananue 2.

dy d?y s? X =Cctg2t,
Haiinute — u — i KIyii: a) y=e~ ~ . 0
T e bymrataii: 2) y y = In(sin 2t).
3apanue 3.
2X—171

CocraBbTe ypaBHEHHE KacaTEIbHOW K KPUBOM: V= B TOUKe Xx,=-1.  Hapucyiire kacarenn-

x* -4

HYIO U KPUBYIO.
3ananue 4. Beruncnute HeonpeaeeHHbIE HHTETPAITBI
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3-5x
\BX + X2

3apanue 5. Beruncioure onpeneneHHbIE HHTETPAIIBI

1)_|'(1+t923x)dx; 2)j dx; 3)_[arcsin5xdx; 4) jﬁdx
X

1) g(l n2xfax; 2) [Sodx; 3) T X1 g
—SINn ZX X, X, —=0X
! Ie 1 V2x-1

3apanme 6. Haiinute mmomanu ¢Guryp, orpaHn4eHHBIX TUHUSAMU. B 3amade (0) mpu mocTpoeHUU Jiu-

HHUH BOCHOHBSYﬁTeCB Ta6J'IHI.[eI>i BayKHEHIITHX KPUBBIX B HOJ'I?IpHOﬁ CUCTEME KOOPpAUHAT:

a) Xy =6, Xx+y—-7=0; 6) p°>=2c0s20.
N . |x=2v2cost, 2
3aganue /. HaiiguTte niauHy 1yru KpuBoi 0<t<Zr
y =2/2sint, 3

SaHaHne 8. BeIunciIuTh HECOOCTBEHHBIN HUHTCrpaJl NJIK YCTAHOBUTD €TI0 paCXOAUMOCTb:

1)Tx3ex4dx; 2)} o

0 23\/(4—X)2 .

3aganue 9. Haiitu yacTHBIC TPOU3BOJHBIE IEPBOTO MOPSIAKA ()YHKIIHHA:

1) z=x?+2y%—3xy — 4x + 2y;
2) z =sin(x + \/y);
__cosy?
3) z= —
3ananue 10. HaiiTi yacTHBIE IPOU3BOIHBIE BHICIIMX TTOPSAIKOB (DYHKIIHIA:

) 0%z 0%z 0%z
0x2’ 9y2’ oxay’
) 0%z 0%z 0%z
0x2’ 9y2’ oxay’

ecim z = x7;

ecmn z = In(x? + y?);

3ananue 11 Vccnenosats QyHKIMIO HA OKCTpeMyM: Z = x2 + y? + xy — 4x — 5y;
3aganme 12. . Jlna dysxkmmm z = In(2x* +3y®) B Touke A(l, 1) HaifiTM NMPOM3BOJHYIO B HAIpPAB-

nenun Bektopa | =3i+2].
«Teopusi BeposiTHOCTEH. MaTeMaTHyeCKasi CTATUCTHKA)

1. B ypue 12 mapoB. Cpenu 31ux mapoB 3 6ensix u 9 yepHbix. KakoBa BepoSITHOCTB TOTO, UTO Haya-
4y BBIHYTBIN IIap OKakeTcs Oesbim?

2. B pammoctyauu tTpu mukpodoHa. [ KaXkaoro U3 NepBbIX IBYX MUKPO(OHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIA MOMEHT, paBHa 0,45, a mis tpersero — 0,9. HaliTu BEpOATHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIFOUYEHBI 2 MUKPO(DOHA.

3. B mponaxxe umerotcs Oenbie 1 KOPUIHEBBIE sTiflla B COOTHOIICHUH 2:3, Tpu4yeM mpou3BoAcTBO 60%
6enbIX U 71% KOPUYHEBBIX SIMI JATUPYETCS AHEM, MPEALISCCTBYIOIINUM JHIO MPOJAaXKH, & OCTAIbHBIE
Aila JaTUpyoTCcs Oosee paHHMMM uducinamu. [lokynarens 3akas3blBaeT siiflia, JaTUPyEeMBbIE JTHEM,
MIPEILIECTBYIOLIUM JIHIO MTPOJAXKH, HE3aBUCUMO OT MX I1BeTa. KakoBa BEpOSATHOCTH TOTO, UTO EMY
IIPOAAYT PEeIIEeTKY OelbIX sSui?

4. TenedonHas cetb yupexxaeHus oocmyxuBaer 200 aboHeHTOB. BepoaTHOCTH TOTO, UTO B TEUCHHE
MHHYTBI BHYTPH 3TOW CETHU KTO-TO KOMY-TO MO3BOHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOTO, YTO B
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TeueHHe MUHYTHI Oyner 5 3BoHKOB? KakoBa BEpOSATHOCTH TOTO, YTO B T€UEHHE MUHYTHI OyAeT He
Oonee 5 3B0HKOB? HaiiTh HauBepoOsATHEHIIIEE YMCIIO 3BOHKOB B TCYCHUE MUHYTHI.

5. 3agan psa pacrpenencHus ciaydaiiHol BennuuHbl X. HaliTu MaremaTnueckoe OXHUAaHue, JUCIep-
CHIO U CpelHee KBaJipaThieckoe oTkiIoHeHue. [loctpouts GyHKIUIO pacnpeaencHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. [lnsa HenpepbIBHOW Ciyd4ailHOW BEIMYUHBI 3a7aHa (YHKIMS paclpeleleHus F(X). Tpebyercs

HANTH TUIOTHOCThH paclpeaeIeHuUs f(x), MaTeMaTHYeCKOe OKUAaHUE, TUCIIEPCUI0, CpelHee KBaJl-
paTuyeckoe OTKIOHEHHE. BBIUMCINUTE BEPOSTHOCTh TOTO, YTO OTKJIIOHEHUE CIyYaiHON BEIMYMHBI
OT €€ MaTeMaTH4ecKoro OXHIaHus OyaeT He Oosee CPeAHEro KBaapaTHYecKoro otkioHeHus. [1o-
CTPOUTH TpaPuK PYHKITHIA.

0,x<2;

2
F(x)=4(X—2) 2<x<3,
1x>3.

7. BpI0OpKa 1aHa B BHJIC paclpeiesIeHUs 4acToT:

X; 2 5 7 9 11 1

Haiitu pacnpeaciiCHuC OTHOCUTECIIbHBIX YaCTOT U ITOCTPOUTH IMOJIMTOH OTHOCHUTECJIBHBIX 9YaCTOT.

8. BsIOOpKa 3a7aHa psIoM pacrpeiesieHHs YacToT:

X, 4 7 1 1

N, 1 1 2 5

Haiitu BEIOOpOUYHYIO CPEIHIOI0 U BEIOOPOUYHYIO AUCIIEPCUIO
Ilpumepnaa konmponvnas paboma

3ajganus
1. PemmTe MaTpuuHOE ypaBHEHHE.

v 2 (I N _ (2 3N ~_(2 I
(A+2B)-X = C + A2, riie A= (4 2), B= (_] 4),(:_ (1 2).
2. Pemure cucremy
a) o opmynam Kpamepa;
6) metomom ["aycca;
B) C TIOMOIIBIO OOPATHOM MAaTPHIIHI.
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X+5y+3z=-2,
2x+y-2=10,
4x+2y+1z=14.

3. Jlawel koopaumHartel BepmmH mmpamuasl  Aq (0;0;1),A4,(2;3;5),45(6;2;3),A4(3;7; 2).

Haiitu:
1) amuny pebpa A;A,;
2) yron mexay pedpamu A A, u A1Ay;
3) miommans rpanu A;A,A5;
4) o0beM MUpaMuIbI;
5) ypaBHeHwue mIockoctu A A,A5;
4. Haiinure npou3BOJHBIC CICAYIOMUX (PYHKIIHIMA:

5

a)y:arctgz(ezx)—(3x+x2) ,  6) y=37—4x-tg5x+5%,
sin® x+2

3In(6x-1)

r) Haiigure y", Y =X’ ~COS(2X +1).

B) y=

2X

5. Hccnenyiite pyHKIMIO Y = X-€ 7" U MOCTPOTE ee rpaduk.

6. Bwruuciure MHTETpAIIHL:

a) j(x+cos2 3x)dx; 0) .[In X B)Iarcsin 5xdx ;
xdx o
)I1+x H)!xcostdx-

7. Haiinute nnomaab GUIypbl, OTpaHUYEHHOMN JTUHUSAMMU:

y=e*,y—x=0, x=0, x=4.

8. HaiiTi yacTHBIC POU3BOHBIE TIEPBOTO NOPSAKA (DYHKITHH
u = arcsin(x® + xy* + zx+ 22).

2

9. Tloka3ath, 4To QYHKIMUS Z = )3/— +arcsin(Xy) ymoBIeTBOpSIET ypaBHEHUIO
X
574 oz
X ——xy—+y*=0.
OX oy

10. UccnenoBaTh Ha 3KCTpeMyM (DYHKITHIO IBYX HE3aBUCHMBIX TIEPEMEHHBIX

z=x>-5xy +5y* +7x-15y.

11. B xonBeprte cpeau 100 doTtorpaduii HaxoauTcst oqHa pa3bickuBaemasi. 113 koHBepTa Haynady

uzBnekaercs 10 ¢pororpaduii. HaiiTi BEpoSATHOCTB TOTO, YTO CPEId HUX OKAXKETCs HYXKHas.

12. OTnen TeXHUYECKOTO KOHTPOJSI MPOBEPSIET M3IENUS Ha CTAaHAAPTHOCTh. BeposTHOCTH TOTO,

YTO U3JeNue cra”aaptHo, paBHa 0.9. HallT BEpOSTHOCTH TOrO, YTO M3 JIByX IMPOBEPEHHBIX

Hayaa4dy B3STHIX U3JIETUH TOJIBKO OHO CTaHIAPTHOE.
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13. Jlan 3akoH pacnpeaencHust JUCKPETHON CIy9aifHOW BETMYHHBI:

X

318

328

338

348

358

p:

0.15

0.15

0.20

0.35

0.15

BBIYUCIIUTh €€ MATEMATHUYCCKOC OXHUAAHHUC, NJUCIICPCHUIO U CPEAHEC KBaAAPATUUYCCKOEC OTKIIOHC-

HHC.
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7 OueHoYHbIE CPeCTBA IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAMHU

a) ILiann PYEMbIC PE3YJILTATDI oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA AJIsI IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTecTaluu.

CTpyKTypHBIii [Tnanupyemblie pe3ysbTaThl o0y4e-

3JIEMCHT — OI_IGHO‘-IHBIC cpeacrBa
KOMIICTCHI N

JAIK-1 ncnoab30BaTh 0CHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHBIX JUCHHUILJIMH B MPO(eCCHOHAILHOM IesITeTbHOCTH

3HaTh - OCHOBHBIC TIOHATHS W METOJbI MaTe- | Teopermueckue Bonpockl (IK3aMeH)
MAaTHYECKOTO aHaIn3a 1. Marpunusl. Buas! matpui. [leificTBus Hag MaTpuLaMH.
-OCHOBHbIE TTOJIOKEHHS TEOPHH TIpeJie- 2. Omnpenenurtens. OnpesencHue, CBOMNCTBA OMPEICTUTEN.
JIOB . HETPEPBIBHBIX (1)yHKI.II/II71, rpaq)n— 3. HeBLIpomz[eHHzlﬂ Marpuua. OGHaTHaﬂ Marpuua. Panr Mmatpuuel.

. | 4. Cucremsl nuHelHbIX ypaBHeHUH. OcHOBHBIE NOHATH. CoBMecTHOCTE CJIAY.
KM OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH . .
5. Pemenne HEBBIPOKACHHBIX TUHEHHBIX cucteM. @opmynsl Kpamepa. MaTpruaHbiil METOA.
- MeTonsl AuQQepeHHaTFHOTO HC- N N
. 6. Pemenue cucteM TMHEHHBIX ypaBHEHMH MeTooM ["aycca.

IUCIICHUA UCCICNOBAHNA q)yHKHHH’ 7. Cuctembl THHEWHBIX OJHOPOIHBIX YpaBHCHHH.
- METOJbI HHTErPUPOBaHUA, 8. Bexropsl. Jluneiinble onepaiun Haa Bekropamu. [Ipoekuus BEKTopa Ha ocb. Moy Bektopa. Hanpasisroiue Kocu-

- OCHOBHBIC IIOHATHUS TEOPUU BEPOSIT- HYCHL.

HOCTEH U MaTEMaTHYECKOM CTAaTUCTHKH | 9. CKalsipHOe MPOM3BEIEHUE BEKTOPOB, €r0 CBOMCTBA. [[PUIIOKEHNUS CKASIPHOTO POU3BEICHHS B TEOMETPHH, (PU3HUKeE.

10. VYpaBHeHwus MpsMOM Ha MJIOCKOCTH.

11. VYpaBHEeHHs MIOCKOCTU B IPOCTPAHCTBE.

12. TlocnenoBatensHOCTh. [Ipeen mocie10BaTeIbHOCTH.

13. ®yukius. Crocoosl 3aganus. O01acts onpesencHus. OCHOBHbBIC 3JeMEHTapHbIC (PYHKIIUH, UX CBOUCTBA, TPadUKH.

14. Tlpenen ¢ynkiuu B Touke. [Ipenen pynkimn B 6eckonedHocTH. OHOCTOPOHHHE TIPEIETHI.

15. beckoHe4HO Maible 1 6eCKOHEYHO OobInne QYHKIUH, CBA3b MEXTy HUMH. CBOWCTBA OECKOHEYHO ManbIX (GyHK-
LIUH.

16. Teopemsl o penenax. PackpbiTHe HeONpeaEIeHHOCTEH.

17. 3amedaTenbHBIC IPEICITEL.

18. CpaBHeHHe OECKOHEYHO MAIBIX (DYHKIMH. DKBUBaJICHTHbIE OECKOHEUHO Majble (YHKIIMH M OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHne K BEIYHUCICHHUIO TIPE/IENIOB.

19. HenpepsIiBHOCTE QyHKIMHU B TouKe. TOUKM pa3phiBa M UX KJIACCU(DHUKALHSL.

20. OcHoOBHbIE TeOpEMbI O HENPepbIBHBIX GYHKIMAX. CBONHCTBA (GYHKIIMI HENPEPBIBHBIX HAa OTPE3Ke.

21. TlpousBoaHas QpyHKINH, €€ TEOMETPHUECKUN U PU3MIECKUI CMBICIL.

22. YpaBHeHHs KacaTeJIbHOU M HOpMaiu K KpuBoil. JluddepenupyemMocts pyHKIIMU B TOUKE.

23. TlpousBoaHasi CyMMBbI, pa3HOCTH, IIPOU3BECHHS, yacTHOTO (pyHKuuit. [Ipon3BoHas ciI0XKHON 1 00paTHON QyHK-
A,

24. JTuddepeHurpoBaHne HESIBHBIX U TapaMeTPUUECKH 3aJaHHbIX GyHKIMH. Jlorapnpmuueckoe nuddepeHunpoBanue.

25. TIpou3BOAHBIE BBICIINX MOPSIIKOB.

26. Juddepenunan pynxumu. I'eomerpruecknii cmbicn nuddepenimana. OCHOBHbBIE TeopeMbl 0 quddepeHnnanax.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JIEMCHT OHGHO‘-IHBIC cpeacrBa
KOMIICTCHI N Hist

27. Ilpumenenue nuddepeHnuana K IpHOINKEHHBIM BIYUCICHUSM.

28. OcHoBHbIe TeopeMbl TuddepenunansHoro ncuuciaenus: Poms, Jlarpamka n Komm.

29. IlpaBuno Jlonurans.

30. VYcnous MOHOTOHHOCTH (QYHKIMNA. DKCTpeMyMBI (yHKIMNA. HeobxoanMoe 1 1ocTaTOYHOE YCIOBHS SKCTPEMyMa

(hyHKIHM.

31. Hauboibiee 1 HaMMEHbIICEe 3HAYCHUS (QYHKIIUH HA OTPE3KeE.

32. Brmyxkiocts rpaduka pyHknuu. Touku nmepernda. HeoOxoamMoe v 10CTaTOYHOE YCIOBUS TOYEK Mepernoa.

33. Acumnrotsl rpaduka GyHKINH.

34. TlonsTue HEONpeIeICHHOTO HHTETpalla, ero cBoicTaa. Tabnuia OCHOBHBIX HEONPEIEICHHBIX HHTETPAJIOB.

35.  Meroasl MHTErpUPOBaHHUS (3aMeHa TIEPEMEHHON 1 MHTETPUPOBAHHUE I10 YACTSM).

36. HHTerpupoBaHue KBaJApaTHBIX TPEXWICHOB. IHTerpupoBanie ApoOHO-paOHAIBHBIX ()YHKIIUH.

37. Ormpenesnenue onpeeIeHHOro HHTErpaja, ero CBOMCTBa, TeOMETPHYECKUIN U PU3UIECKUIT CMBICIT.

38. Brruncienue ompenenenHoro uHTerpana. ®opmyna Herorona-JleiiOnuia. MHTErpupoBaHue MOACTAHOBKOM, HMHTE-
IPUPOBaHKE 10 YacTsIM. IHTerpupoBaHie YeTHBIX U HEeYEeTHBIX (DYHKIMH B CHMMETPHYHBIX Mpeesax.

39. IlpunoxeHus ONpeneIeHHOTO HHTErpajia B 3KOHOMHUKE.

40. HecoOCTBeHHBIC HHTETPAIBL.

41. Ompenenenue GyHKINH HECKOJIBKHX NepeMeHHbIX. O0macTh onpeneneHns. 3aMKHYThIE U OTKpBIThIE oOnacTh. Crio-
cOoOBI 3a1aHus.

42. YacrtHble Npon3BOIHbBIE (YHKINMH HECKOJIBKUX TEPEMEHHBIX, X T€OMETPHUUECKUN CMBICII.

43. JuddepeHnnpyemMocTs U HONHEIH auddepernnan GpyHKINN HECKOIBKHUX ITepeMeHHbIX. [[puMeHeHne MoITHOTO
muddepeHnuata K mpuOIMKEHHBIM BBIYUCICHUSAM.

44. Tlpow3BojHas CIOKHOU (YHKIIMH HECKOJIBKUX NepeMeHHbIX. [ToHas npou3BoaHas.

45. TuddepeHnupoBaHie HESIBHON QYHKIIUH HECKOIbKUX EPEMECHHBIX.

46. DkctpeMyM (YHKIMHU IBYX NepeMeHHbIX. HeoOX0oauMble 1 I0CTaTOYHbIE YCIIOBHS IKCTPEMyMa.

47. YcioBHBIH 3KCTpeMyM (QyHKINH JIBYX HEPEMEHHBIX.

48. Haubosbiiee 1 HaMeHbIIEE 3HaYCHUs] QYHKIUH JIBYX NEPEMEHHBIX B OrpaHHMYCHHOMN 3aMKHYTOMN 00J1aCTH.

YmeTb — pelarh 3a5a4u 110 U3y4aeMbIM TEO-

peTHYeCKH pasernam;

— pemaTh THUIOBBIE MaTemMaThuye-
CKME 3aJa4yM, HCIOJIb3YEMBIE IIPU
pELIEHNN SPKOHOMHUYECKHX 3aJad U
MPUHATUU YIIPABIEHYECKUX peLIe-
HU.

IIpumepusvie npakmuueckue 3a0anus 0711 IK3IAMENA
1. Pemmts matpuuHOe ypaBHeHHE X+3(A-B)=4C, rae

S LS A

2. Pemuth cucTeMbl JMHEHHBIX alreOpanueckux ypaBHeHuit mo gopmynam Kpamepa, MaTpu4HbIM METOJIOM, METO-
nom ["aycca:
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

B

10.

11.

12.

13.

3X, +4X, +2X; =3
2%, — X, =3X; =-3
X, +5X, + X3 =-2

3. HaHbI KOOpAUHATEI BEPIINH MUpaMUIbI APAA :
A(136), A(221), A(-L01), A(-46-3).

pedpamu Ah, u AiA“, 3) yrox Mexay pedbpom AA 1 TPaHbBIO AAZAS, 4) mwromanp rpaHu AA?AS, 5) 00B-

€M upaMuJbl.

Haiiti: 1) nouny pebpa AiAZ, 2) yroa Mexnmny

B tpeyrompauKe ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTi JTMHY BBICOTHI U3 BEPIINHEI A.

HanmcaTts kaHOHMYECKHE U TapaMeTpHICCKUE YPaBHEHUS PSMOM, IPOXOIIeH depe3 Touku M(2,1,-1) u
K(3,3,-1).

CocTaBUTh ypaBHEHHE IUIOCKOCTH, poxosmeit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jlokazatp, 9TO IpsMBIC TTApaJUICTbHEL:

X+y—-z=0
Xx+2 y-1 z
3 2 1, (X=y—5z-8=0
Berunciure npezaeinst:
im Lt 4x—x* im 3x-arcsin 2x
a) 7 X+3x* +2x" ; g) 0 COSX—COS” X ; ) im J2x-1-45 _
x—3 X—3
d 2 -
Haiinure 4y 1t GYHKUMIA: ) Y = e 0) X=clg 2_t '
dx y = In(sin 2t)

Haiitu HeonpeieéHHbBI MHTErpan: a)ISin 3X-cos 5xdx, 6) .[ 1-cosx dx B J-(2x+5)~exdx.
(x=sinx)®
B i

'! \/x2+5.

2
Haiiti momans urypsl, orpanndennoii mmmsmu: X =4, Y° =4X.

Berauciauts OHpC,HGHCHHLIﬁ HUHTETpall
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JIEMCHT — OI_IGHO‘-IHBIC cpeacrBa
KOMIICTCHI N
2 2 3
i U=4y9-X" =y +(X-
14. HaiiTi 1 nOCTPOUTH 00JIaCTh ONpeneNieHns! PyHKINU y"+(x-Y) .
3 -
15. Haiitu nommerii auddepenmman pymxmmn: £ = X In y— SIn2Xy-
. 2,,3
16. HaiiTu gacTHbIE MPOM3BOAHBIE MepBOro mopsaka (ymkmma: Z = DX Y~ + In(x + 4y)
17. Haiitn sxctpemym dynkimm z = x> + y3 + 6xy .
Bnaners MaTEMAaTUYCCKUM  SI3BIKOM  IIpEI- Ilpumepnvie npakmuueckue 3a0anus
METHON OOJIACTH: 3aIMChIBATb pe- 3amanmne 1. Cucremarusupyiite u 0606IIII/ITCV BCC KIIIOMCBBIC MOHATHA M NPUEMbI PELICHUS THMOBBIX 3a7a4 TIO TeMe
.. «[IpousBonHas» u «[IpumMeHeHne MPOM3BOAHON NIPH UCCIIE0OBAaHUU QYHKIMIY. Pe3ynbTaT oopMuTe B BUAE TAOIULIBI.
3YyJIbTAaTbl MPOBCACHHBIX HCCIICA0- o M
N _ | 3amaua 2. J[ns peuieHus 3a1auu cienaiiTe CXeMaTHUECKHH YepTexX U MOaydnTe (QyHKIMOHAIBHYIO 3aBUCHUMOCTD I10 YKa-
BaHun B TEPMHHAX MNPEIAMETHOM | 5apuio k 3amaue. Haiiaure o6macTh onpeeneHus 3Toi GYHKIUU 110 CMBICITY 3a/1aui. BhYUCINTE 3HAYEHUS STOH (QyHK-
obacTu. LK TIPH TPEX Pa3IMYHBIX 3HAYCHUsIX apryMeHTa. Vccnenyiite GpyHKUMIO HAa HauOoJbllee U HauMeHblee 3HaueHus. OT-
BETHTE Ha BOIPOC 3aJa4H.
«Ceuenne TOHHENS UMeeT GOpMy NPSAMOYTOJIBHHKA, 3aBEPIICHHOTO NMOIykpyroM. Ilepumerp ceuenust 18 m. [Ipn xakom
pazuyce oJIyKpyTa IUIOLIab ceueHHs OyIeT HanOoIbIei?»
0603HaubTe paguyc MOTyKpyra uepe3 I U BhIpa3uTe IIIOMAas S ceueHus kak Gpynkumo ot I @ S = S(r) .
IIpumepnvie npuknaousie 3a0auu u 3a0anus
3ananmue 1. [Tycts GyHKIMS 3aTpaT IpH IPOU3BOICTBE allaTUTOBOTO KOHILICHTPATa UMEET BU/L:
K(X)=2X +~X —1 Onpenenuts npeaenbHbie H31epKKN MPOU3BOICTBA NIPH YBETHUCHHH 00BEMA BBITYCKA
na 41 = 26}1.I/IHa x, =10 en.
3aganue 2. [Ipeanpusitue npou3BoAUT X eIMHUL TPOAYKIIHH.
YCTaHOBIIEHO, YTO 3aBUCHMOCTH (DMHAHCOBBIX HAKOIUICHHH OT 00bEMa BHIITycKa 3a1aércst hopmy-
noit: (X)) =-0,02x" +600x —1000
OnpeenuTh MAKCUMaJIbHO BO3MOXKHYIO BEJTMYMHY (PUHAHCOBBIX HAKOTUICHHUH.
OK-7 cnnocoOHOCTBHIO K CAMOOPTaHU3AIMM U CAMO0OPA30BAHUIO
3HaTh - OCHOBEI npeJIMeTHOﬁ oOmacru: Teopernueckue BOIPOCH

HUMCETH NPCACTABIICHUC O MATCMATH-
YECKUX ME€TOoAax, IMPUMCHACMBIX

1. DnemeHTH KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHNUS, COUCTAHNUS.
2. OCHOBHbIE TIOHSITHSI TEOPUH BEPOSITHOCTEH: UCTIBITAHHE, COOBITHE, BEPOSITHOCTD COOBITHSI.
3. JeiictBus Hajg coObITusiMu. AnreOpa cOOBITHIA.
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

JJIEMEHT OI_IGHO‘-IHBIC cpeacrBa
KOMIICTCHIINN HuA
JUISL pEIICHUs SKOHOMHYECKHUX (I/IC- 4. TeopeMbl CIIOKEHHUS U YMHOXKCHUS BEPOSTHOCTCH.
CIIEJIOBATENILCKNX) M yIIpaBIIEHYE- 5.  ®opwmyrna nonHol BepositHocTH. Dopmyna Benevca.
6. IlocnmemoBaTenbHOCTH HE3aBUCHMBIX HCIbITaHU. Dopmyna Beprysu.
CKuX 3ajadq 7. CnyualiHble BeJIUYHMHBI, UX BUIBL.
y4 , I
8. Psax pacnpenencHus.
9. OyHKIHA pacnpeeNeHIs, e¢ CBOMCTBA.
10. I[InoTHOCTP pacIpeneneHusl, CBOUCTBA.
11. YucrnoBple XapaKTEepUCTHKH CIyYaiHBIX BEIMYWH: MaTeMaTHUECKOE OXHIaHWE, MUCIICPCHs, CpeaHee KBaJpaTHde-
CKOE€ OTKJIOHCHHUE.
12. HopmainbHblii 3aKOH pacrpeaeIeH s CIy4aiiHONH BeJTMYHHBI.
13. Cuctemsl CiydaiiHBIX BEIMYMH. 3aKOH pacmpeseicHus. UncIoBbie XapaKTEPUCTHKH CHCTEMbBI CIyYalHBIX BEJIUYHH.
3aBUCUMOCTD CJIy4aiiHbIX BEJITHUHH.
14. Tlpenmer MaTeMaTH4eCKOW CTaTUCTUKHU. | eHepanbHas COBOKYIHOCTb M BbIOOpKa. Bapuarmonusiii psia. Ilonuros.
I'ucTorpamma. IMnupuyueckas GyHKIUS pacipeIeICHuUs.
15. CraTtuctrudeckre OIEHKH MapaMeTPOB paclpeieIeHUs TeHePaTbHOH COBOKYITHOCTH.
16.CraTuctudeckas nposepka runores. [IpoBepka mapamerpudeckux rumnotes. Kpurepnn cornmacus. Kpurepnii [Tupcona.
YMmeTh - KOPPEKTHO BBIpaXKaTh M apryMeHTu- | 3amanwue 1. [Ipu mocraeke ¢ 3aBoaa Ha 6a3y 1000 paqnonpreMHUKOB, Y 55 BBIIUIM M3 CTPOS JaMIbl. Halith BepoATHOCTH
pOBaHHO O6OCHOBBIB3.TB HpI/IMeHeHI/Ie TOTO, UTO B3SITBIN HayJda41y MPUEMHUK 6yZ[GT HCIIPaBHbIM.
MaTEMaTHIECKHX METOIOB ISl [IOCTA- 3ananue 2. [IpyHrMaeM BEPOSITHOCTH POXKIEHUS MaJIbUMKa U J€BOYKU paBHbIMU. HaliTh BeposiTHOCTE TOTo, uTo cpeau 10
HOBKH 1 pElIeHUs KOHKPETHBIX [IPH- HOBOPOXKJIEHHBIX 6 OKaXKYTCsI MaJIbYUKaAMHU. § o
e — 3ananue 3. JlaH 3aKOH pacnpeaeneHus: AUCKPETHOMN CayyailHONW BEJIMYUHBL:
— pacro3HaBaTh 3(PQeKTHBHBIE pe- - 10 1 20 | 30 | 40 | 50
3ynbTaThl  00pabOTKM  JKCIIEPHMEH- p: | 01]02]03]|02]02
TJIBHBIX JAHHBIX OT HEOPPEKTUBHBIX; | g uycinTh ee MaTEMAaTHIECKOE OKUJIAHUE, JUCIIEPCUIO U CPEIHEE KBAAPATUIECKOE OTKIOHEHHUE.
CaMOCTOSTCIbHO IIONIy4aTb 3HAHUA | 3amanue 4. JlaHa QYHKIUS pacpeieieHUsT HEIPEPBIBHOW CIIyJaltHON BETUIUHBI X
JUIA pelIeHUsA 3aJad TBOPYECKOI'O 0 npu x<0
Xapakrepa. 0,25x*(x+3) mpu 0<=x<=1
F(x)= 1 npu x>1
Haittn mutotHOCTE pacnpenencuus f(X), MOCTPOUTH ee TpaduK, BEPOATHOCTH MOMAJaHus B 3aaHHbIN uHTepBaa [0,5; 2],
Mx, Dx, O .
Bmagets - HaBBIKAMH CaMOCTOSATEILHOTO | [Ipumepnvie npuknaonsie 3adauu u 3a0anus

pe€ICHUA 3a/a4d: BBIIIOJIHATE TBOP-

3ananme 1. [Iycts 6aHK BBIIAET KpEeANT B 5 MIIH py0. cpokoM Ha 5 seT. BeposTHOCTh HEBO3BpaTa KpennuTa IPUMEM paB-
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CTpyKTYpHBII
PYKTYP [Tnanupyemblie pe3ysbTaThl o0y4e-
JJIEMEHT OueHouHbIE CpEeACTBA

HHUA
KOMIICTCHI N

yeckre (MCCIeI0BATEIbCKUE) IPO- | HOM 5%. Kakyto NpOLCHTHYIO CTaBKYy HCOOXOAMMO YCTAHOBUTH OAaHKY, YTOOBI B MOJIY4HTh NPUObLIb, HE MCHBILIEC MHHH-
MaJIbHOU?

3aanme 2. 3aBUCHUMOCTH 0OBEMA BBHITYCKA POAYKIMH V OT KaluTalbHBIX 3aTpaT K onpexnensercs pyHKuen
V=V,In(4+K?>). Haiitn unrtepsan msmenenns K, Ha KOTOPOM yBEIMUCHHE KaITUTAIBHBIX 3aTPaT Hedh(EKTHBHO.

CKThI, IIPUMCHSASA H3BCCTHBIC MATC-
MATHUYECKUE METO/bIL n MOJICIIH,
MNPUMCHATH 3HAHUA B HECTAHAAPT-
HOM CUTyallhH, 3ananne 3. LlemMeHTHBII 3aBOA Mpou3BOAUT X TOHH LIEMEHTa B JieHb. [10 JOTOBOpY H JOIDKEH €XKEIHEBHO IOCTABIISATH
- HaBBIKAMH M METOIMKaMH 0000IIe- | crpontensHoil Gupme He Menee 20 ToHH LeMenTa. [IPON3BOACTBEHHbIE MOLIHOCTH 3aBOJA TAKOBI, YTO BBITYCK HE MOKET
HUA PE3YJIbTaTOB PCUICHHUSA, npeBsiath 90 TOHH B JIEHb.

- MPaKTHYEeCKUMH HaBBIKAMH UCTONL- | Ompenenuts: 1) mpu kakoM o0bEMe IPOU3BOACTBA yENbHBIE 3aTPaThl IPOU3BOACTBA OYAyT HAMOONBIINMH ( HAUMEHB-
30BaHUSI MATEMATUUECKUX TTOHSTHUM U | IIMMHU); 2) BBITOJHO JIM CTPOUTENBHON (hrupMe ObITh ¢AMHCTBEHHBIM MAPTHEPOM 3aBOJIA.

METOJIOB (M3y4aeMbIX Pa3/IeloB MaTe-
MAaTHKH) TIPU PEIICHUU TIPUKIIATHBIX
3agad.
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0) [Topsanok npoBeeHUsI MPOMEKYTOYHON aTTECTAIINH, MOKA3aTeIM M KPUTEPUHN OLlEHMBAHMS:

[TpoMexxyTouHasi aTTecTalys Mo JAUCHUIUIMHE «MaTeMaTHKa» BKJIFOYACT TEOPETHUECKHE BOMPO-
Chbl, MO3BOJIAIOIINE OLICHUTL YPOBCHDb YCBOCHUS O6y’-IaIOH_[I/IMI/ICH 3HaHPII>i, U IIPAKTUYCCKUC 3aJaHHsd, BbI-
SIBJSIFOLIME CTETICHb COPMUPOBAHHOCTH YMEHHN M BJIaICHUHN, TPOBOJUTCS B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOH MUCHUIUIMHE MPOBOAUTCS B YCTHOM (popMe 1Mo SK3aMeHAI[MOHHBIM Ouieram,
KaX/IbIi M3 KOTOPBIX BKIFOYACT | TEOpPETHUSCKHI BOIIPOC U JIBA MPAKTUICCKUX 3aIaHHSI.

IMoka3aTe/iu 1 KpUTEPUH OLIEHUBAHUSI IK3aMeHa:

— Ha OLICHKY «OTJHYHO» — O0YYaroIIUiics JeMOHCTPUPYET BBICOKUN YPOBEHb C(HOPMHUPOBAHHO-
CTH KOMIIETCHIIN, BCECTOPOHHEE, CUCTEMAaTUYECKOE U ITyOOKOe 3HAHHE Y4eOHOT0 MaTrepuaia, CBOOO I-
HO BBIMOJHSET MPAKTHYCCKUE 3a/1aHusl, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHSIMH, MPUMEHSICT UX B
CUTyaluiaXxX MOBBIIIEHHON CII0KHOCTH.

— Ha OICHKY «XOPOUIO» — 00yYaIOUIMIACS JEMOHCTPUPYET CPEAHUI YPOBEHD C(HOPMHUPOBAHHOCTH
KOMHGTCHHHﬁ: OCHOBHBIC 3HAHUWA, YMCHUS OCBOCHBLI, HO AOITYCKAKOTCA HC3HAYHTCIBbHBIC OHII/I6KI/I, HC-
TOYHOCTH, 3aTPYJAHEHHS MMPH aHATUTUYCCKUX OIMEPAaIUsIX, MEPEeHOCe 3HAHUN M YMEHHUIl Ha HOBbIC, He-
CTaHAAPTHBIC CUTYyalluH.

— Ha OLEHKY «yJAOBJIETBOPHUTEILHO» — OOYJAIOUIMICS JEMOHCTPUPYET MOPOTOBBI YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIHIA: B X0/I€ KOHTPOJIBHBIX MEPOIIPHUATHI OMYCKAIOTCS OMINOKH, TPOSIB-
JSIETCSl OTCYTCTBUE OTICIBHBIX 3HAHUM, YMEHU, HABBIKOB, O0YJAOIIMICS HUCIIBITHIBACT 3HAYNTEIbHbIC
3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMHU IIPU UX IIEPEHOCE HA HOBBIC CUTYalUH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEIBLHO»— O00YJArOIIUICS IEMOHCTpUPYET 3HaHus He Oosee 20%
TEOPETHYCCKOTO MaTepuasa, A0MyCKaeT CYIIeCTBEHHbBIC OIIMOKH, HE MOXET MOKa3aTh WHTEIUICKTYallb-
HbIC HABBIKM PEIICHHUS MPOCTHIX 33]a4 WK HE MOXET MOKa3aTh 3HAHUS JaKe Ha YPOBHE BOCIIPOM3BE/IC-
HUS ¥ O0BSICHEHUS! HH()OPMAITIH.

8 YueOHo-MeTonM4eckoe U HHGOPMALHOHHOE o0ecrieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. [unaues B. C. Boicias maremaruka: yueonuk / B.C. lllunayeB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JIOCTyMA: ISl aBTOPU3. TOJIb30BaTENEH.

2. Marematuka: yue0. nocobue / FO.M. lanunos, JI.H. XypOenko, I'.A. Hukonona, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THOPA-M, 2019. — 496
c. — (Bsicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekct: »neKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Pexum jmocTyma: Jiist aBTOpHU3. MOJIb30BaTE-
nei.

0) JomosiHuTeILHAS JIUTEpaATypa:

1. Teopus BepoATHOCTEHl M MaTeMaTHuecKas CTaTUCTHKa: YuebHoe mocobue / buprokxosa JL.I'.,
Bbo6puk I'.U., MatseeB B.U., - 2-¢ uzn. - Mocksa: HUL| MH®PA-M, 2017. - 289 c. (Bricmiee o6pa3o-
Banue:  bakamaBpuar) ISBN  978-5-16-011793-5. -  Tekcr:  oanekrponnsnii. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: assi aBTOpH3. OJIb30BaTEICH.

2. MaremaTHka B nmpuMmepax u 3aaadax: yue0. mocodue / O.M. [lertspesa, JI.H. Xypbenko, I'.A.
Huxonosa, H.B. Hukonosa, C.H. Hypuea. — MockBa: UH®PA-M, 2019. — 372 ¢. — (Bwsicmiee 00-
pasoBanue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcr: osnekrponnsii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum nocTyma: Assi aBTOPH3. TOJIb30BaTENeH.

3. Hanko, ILLE. Beicmias MaremaTuka B yhnpakHeHHMsX u 3amadax. (B 2-x wuactax) [Tekcr] /
I1. E. lauko, A. T'. ITomos, T. 5. KoxxeBuukoBa. - M.: Beiciras mkoina, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osiee 1000 .

4. ®uxrtenronsll, .M. OCHOBBI MaTeMaTHYECKOTO aHaNMK3a: yueOHUK: B 2 dactax / .M. duxreH-
ronbl. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. — 444 c. — ISBN
978-5-8114-0190-1. — TekcT : 3MEeKTPOHHBIHN // DIEKTPOHHO-OMOMMOTeUHass cuctema «Jlauby : [caiT].
— URL: https://e.lanbook.com/book/112051 . — Pexxum moctyma: ajis aBTOPH3. MOJIb30BATEIICH.

5. @uxrtenronbil, [.M. OcHOBbI MaTeMaTHYEeCKOT0 aHain3a: yueOHukK: B 2 yactsax / [.M. ®uxten-
ronbl. — 10-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c. — ISBN



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051

978-5-8114-0191-8. — TeKcCT: 3IEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEeYHasi cuctemMa «Jlauby @ [caift].
— URL: https://e.lanbook.com/book/115730 (mara obparuenus: 06.10.2019). — Pexwum goctyma: s
aBTOPH3. II0JI30BATEIICH.

6. umaues B. C. 3amauynuk no Beicmield maremaTtuke: yueO. mocodue / B.C. Illumaue. — 10-¢
u3n., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicmee obpazoBanue). - ISBN 978-5-
16-101831-6. — Tekcr: anexrponnsiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeToauueckue yKazaHust

1. Abpamosa, 1.M. DneMeHTHI BEKTOPHOI aireOpbl M aHATUTHYECKOW reoMeTpuu: MeTtoaudyeckue
ykazaHus s cTyaeHToB | kypca Bcex cnenuanbHocteit. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit uarerpan: Terpanb-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, .A. Kpusbie u moBepxHocTH 2 nopsiaka. [Tomsipaas cucrema koopaunar. [Ipaktu-
kyM — Marauroropck: 'OY BIIO «MI'TY um. I''H. Hocosay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopus ¢pyHKIMI KOMIUIEKCHOTO IEPEMEHHOT0: MeTou4eckie yka3aHus U Ba-
pUaHTBl MHJIMBUIYaJIbHBIX 3aJlaHUM IS CTYIEHTOB BCEX crenuaibHocTteil — Marnuroropek: ['OY
BIIO «MI'TY um. I''M. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIi HHTETpal: METOAUYECKUE yYKa3aHUs JIJIsl CTYJEHTOB — Maruuro-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBax, 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI TUHEHHON anreOphl, BEKTOPHOU anreOpbl M aHATUTUYECKON TeOMeT-
pun: YuebHoe nocobue. - Marautoropck: ['OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 63 c.

7. T'yruna E.M. JIaGopaTopHblii npakTukyMm no cratuctuke ¢ npumeHenuem EXCEL: Meton. ykas.
Uig J1abopaTOpHBIX paboT Mo MaTemaruyeckoil cratuctuke.- Marautoropck: 'OY BIIO «MI'TY um.
I".1. Hocosa», 2009 — 40 c.

8. N3ocoB A.B. ['apmonnueckuii ananu3: MeToauveckue yKa3aHHs M BapUaHThI 33JaHUN Ui ca-
MOCTOSITEIbHON pabOThI U KOHTPOJIS 3HaHUH cTtyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CobbiTus u BeposTHOCTh. YacTh 2: Mertoa. yka3. - Maruutoropck: ['OY
BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenxo, E.II. IlpousBomnas u nuddepenuman ynxuuu. IIpaktukym.- MarHuToropcek:
I'OY BIIO «MI'TY um. I''M1. Hocosa», 2010. — 38 c.

11. Masuenko E.II. Mccnenosanue ¢ynkuuit u nocrtpoenue rpapukos. [Ipaktukym. — Marauro-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Kom6unaropuka. CobsiTue u BepositHOocTh. Yacts |: KomOGunaropuka. An-
reOpa coObITuii: MeToa. ykazaHus 1o JuciuruimHe «MareMaTuka» Ajis CTyIeHTOB | Kypca Bcex crenu-
anpHOCTEH. — MI'TY, 2007. — 17 c.

r) DJIeKTPOHHbIE PECYPChI:

1. Axmanosa 3. C. HeonpeseneHHbI HHTETpa: OT TEOPUH K MPaKTHKe [ DIEKTPOHHBIN pecypc]:
yuebHoe nmocobue / 3. C. Akmanosa ; MI'TY. - Marauroropck: MI'TVY, 2015. — 1 anekTpoH. ont. AucK
(CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooOwekT. — CBefieHus nocTynHbI Takke Ha CD-ROM.

2. AnamuTtudeckas reoMmetpus [DiekrporHbIi pecypc]: npaktukyMm / T. I'. Ky3una, O. C. AHIpOo-
cerko, T. B. Mopo3zoga, O. B. [lerposa; MI'TY. — Maruutoropck, 2010. — 114 c. : un., Tabn. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.

3. AnucumoB A. JI. Marpunbl. Onpeaenuteny. CHCTEMBI IMHEHHBIX aTeOpandeckKnx ypaBHEHUH
[DnexkTpoHHEIH pecypc]: yuebHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenesa ;
MI'TVY. - Marautoropck: MI'TY, 2017. - 1 snekrpown. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpooonekt. - ISBN 978-5-9967-1000-3.

4. bonpapenko T. A. MHTerpanpHoe ucuucieHue GyHKIMH OHOM NepeMEHHOM [ DIeKTPOHHBIH
pecype] : yue6noe nocodue / T. A. bounapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekTpoH.
ont. quck (CD-ROM). - URL:
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https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - Makpooosekrt. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTHka: npenenbsl 1 HEMPEpbIBHOCTD (PYHKIMH OJHOM nepeMeHHou. [Ipax-
TUKYM [ DJIeKTpOHHBIN pecypc]: yueoHoe nmocodue / C. B. bynbraera; MI'TY. - Marautoropck: MI'TY,
2017. - 1 sanextpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonexr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. Jludpepennmanbupie ypaBHeHHS [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 31€eKTpOH. ONT. IUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooObeKT.

7. N3ocora JI. A. OcHOBBI MaTEMaTHYECKOTO aHaIN3a [ DJIEKTPOHHBIN pecypc] : yueOHOe mocooue.
Y. 1. IuddepenunansHoe ucuncienne Gynkuuu onHon nepemennoii / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekrpos. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/14
00.pdf&view=true. - MakpooOBEKT.

8. Koporeukas B. A. @yHKINH HECKOIBKUX NMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHOoe moco-
oue / B. A. Koporemnxas, 10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekTpoH. omnr.
muck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

9. Teopus BepOSATHOCTEH U MaTeMAaTHYECKast CTATHCTHKA: 3JIEKTPOHHOE YIeOHOE ITOCOOHE | MpaK-
THUKYM C 1abopaTtopHbIMU pabotamu [InexkTpoHHbIN pecype] / A. B. U3ocos, JI. A. U3ocoBa, JI. A. I'pa-
yeBa, E. M. 'yruna. - Maraurtoropck : MI'TVY, 2013. - 1 anektpoH. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne u UHTEpHeT-pecypchl:
1. IIporpammHoOe obecriedeHue

Haumenosanue I10 Neo noroBopa Cpox neiCTBUS JTUIICH3UU
MS Windows 7 H-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpovHO
Kaspersky Endpoint J1-300-18 oT 21.03.2018 28.01.2020
Security JUTSE OusHeca-
CrannapTHbIH
7Zip CBOOOZHO pacmpocCTpaHs- 0eccpouHO
eMoe

2. Wudopmannonnsie cetn HTepHET:

1) Poccwuiickast rocymapctBeHHast ondmuoreka [Dnextponusiit pecype] /Ilentp unpopm. TexHoo-
ruii PI'b; pen. Brnacenko T.B., Web macrep Ko3znosa H.B. — Dnextpon. [lan. — M.: Poc. I'oc. 6-xa,
1997. URL.:http://www.rsl.ru/, ceo6oaubIit.— 3ari. ¢ skpaHa. SI3. pyc., aHri.

2) Poccuiickas HaroHanbHas OubnanoTeka. [Dnekrponsslid pecype] / —URL: http://www.nlr.ru .
S3.pyc.

3) T'ocynapcTBeHHas myOaMyHas HaydyHO-TeXHHYecKash Ombiamoreka Poccum [DneKTpoHHBIA pe-
cype] / — Pesxxum mocryma: http://www.gpntb.ru , ceo6oambrit.— 3ari. ¢ akpana. S3.pyc .

4) Public.Ru - myonuunas naTepuer-6nbmmorexa URL:http://www.public.ru/ .

5) Crynenueckas Oubnuoreka [DnekTpoHHblii pecype]. — Pexkumm  mgocryma:  http://
http://studlib.com , cBoGomHBIi.— 3ari. ¢ skpaHa. S3. pyc., aHII.

6) Kommbroreppa: Bce HOBOCTH MPO KOMIIBIOTEpHI, JKEIe30, HOBBIC TEXHOJOTWH, HHGOP-
MAallMOHHBIE TEXHOJOTHH [DNeKTpoHHBII pecypc]. — [lepuoauueckoe anekrponHoe VHTEepHET-U31aHUEe
— Pexxum mocryma: https://www.computerra.ru/ — 3ari. ¢ sxpana. 3. pyc.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
http://studlib.com/
https://www.computerra.ru/

7) Cucrema «HTEpHET-TpeHaXepHl B chepe 00pa3oBaHus» Ha caiite WWW.i-exam.ru.

9 MarepuajibHO-TeXHUYECKOe obecniedeHne JUCHUIIMHBI (MOLYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘ICCKOG obecrneucHue JUCLHMIIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHallieHue ayuTopun

YyeOHbIC ayauTOpUU IS TIPO-
BEJICHUSI NPAKTUYECKUX 3aHATHM, 3a-
HSTUH JIEKIIMOHHOTO THUIIA, TPYIIOBBIX
W UVHJIABUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJISI U MPOMEKYTOY-
HOHM aTTecTaluu

MyneTUMeauiiHBIE CpEACTBA XpaHEHHUs, Neperadyn |
npecTaBiIeHNus HHPOPMALIUH.

Komruteke meroguueckux pa3paboTok (pa3IaTodHOro
Marepualia ¥ METOJMYECKUX yKa3aHWil) M\HJIM KOMILICKC Te-
CTOBBIX 33/IaHUH JUIS TIOATOTOBKU M TIPOBEACHHS IPOMEXY-
TOYHBIX U PYOEKHBIX KOHTPOJICH

[Tomemiennst st cCaMOCTOSITEIb-
HOW paboThI 00yUYArOIINUXCS

[Tepconanbubie KommbroTepsl ¢ maketom MS Office, BbI-
X0710M B MIHTEpHET U C JOCTYIIOM B DJIEKTPOHHYIO HH(pOpMa-
IIMOHHO-00Pa30BaTEIbHYIO CPEy YHHBEPCHTETA

[IporpammHEIe cpencTBa

MS Windows (Ne sun. Microsoft Imagine Premium D-1227-
18 or 08.10.2018 no 11.10.2021; D-757-17 ot 27.06.2017 no
27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, 6eccpouHo);
ApxuBaTop 7Z cBOOOJIHO pacrpocTpaHsieMoe, 0€CCPOUHO);
MathCad (Ne murr. 43813518 D-1662-13 ot 22.11.2013)

Ilomenienne s XpaHeHus U
npopUIAKTUYECKOTO  00CTYKUBAaHUSA
y4e0HOT0 000PYIOBAHMSI

[xadw! 1 XpaHeHUsT y4eOHO-METONICCKON JOKYMEHTAIHH
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