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Jlner pernerpawnn usmenennii u ronoanennii

METO/IHYECKOM H MaTepualibHO-
TeXHHUYECKOM obecrieueH JAHCUMITIHHBI

1npoTokos Nel

JHara.
[Toanuce
Ne Paznen Kparkoe conepxanne Ne nporokona o
/I | mporpamMmel H3MEHEHUS/ IOTIOIHEH S 3acenanus e
kadenpoit
Ka(eapol
1 8 AKTyanusanus y4eGHo-MeToHueckoro 1 | 05.09.2017
HH(OPMALHOHHOTO 00ecnedeH s 07[:/
JHCILIMIUTHHE] npoToKoJ Nol
2 AKTyanu3auus y4e6HO-MeTOAUYeCKOro 05.09.2018
obecreuenus 11poToko Nel qj/
3 8,9 AKTYanu3aums ceieHuii o yueGHo- 03.09.2019
METO{HYECKOM H MaTepUATBLHO- npoTokos Nel J
TEXHHYECKOM O0ecneyeHHH JHCUMITTHHBI V/
4 8.9 AKTyanu3auus cBeleHnit o yuebHo- 01.09.2020




1 [esiu 0cBOEHUSA TUCITUTIIHHBI

Henstmu ocBOeHUS AUCUUIUIMHBI «MaTemaTtukay SBISIIOTCS: 03HAKOMUTh 00y4aeMbIX C OCHOB-
HBIMH TIOHSITUSIMA ¥l METOJIAMU BBICIICH MAaTeMAaTHUKH, CO3/IaTh TEOPETUICCKYIO U MPAKTUICCKYI0 0a3y
MOATOTOBKU CIIELUATIMCTOB K JIEATEIbHOCTH, CBSI3aHHOM C MCCIIEI0BaHUEM, pa3padOTKONW U TEXHOJIO-
THSIMU TIPOIIECCOB MOJIYYCHUS METAJUIOB ¥ CILIABOB, METAJUTMUECKUX U3 TpeOyeMOoro KayecTa, U
OCHOBaHHBIX HA IPUMEHEHUU MAaTEMATUYECKOI0 aHaIu3a U MOACIMPOBAHUS.

2 MecTo THCHUILINHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

JucturuimHa «MaremaTnkay BXOAUT B 0a30ByI0 4acTh O6J0ka 1 06pa3oBaTenbHOM MIPOrpaMMBl.

OcBoeHye JaHHOHN NUCHMILUIMHBI NIPEANOJaraeT, 4YTo B pe3yabTaTe U3y4yeHHsl LIKOJIbHOI'O Kypca
MaTeMaTHKU 00ydaroluiics uMeeT cOPMUPOBAHHOE MIPEICTABICHUE O MAaTEMATUKE KaK YHUBEpPCalb-
HOM $3bIKE HAayKH, 00 UAEAX M METOJlaX MaTeMAaTUKH, BIaJeeT MaTeMaTHUECKUMHU 3HaHUSIMU U YMEHU-
SMH, COOTBETCTBYOIMMH DeneparbHOMYy KOMIIOHEHTY IOCYIapCTBEHHOIO CTaHjapra ooero oopa-
30BaHMs, UMEET PAa3BUTOE JIOTMUECKOE MBIIUIEHUE, IPOCTPAHCTBEHHOE BOOOpakeHue, 001a1aeT BbICO-
KHM YPOBHEM aJIFOPUTMHUECKOMN KYJIbTYpPHI.

3HaHUS M YMEHHUs, YCBOCHHBIE B MPOLECCE M3YUEHHUS] MaTEMaTUKH HEOOXOAMMBI JUIsl OCBOCHUS
IPYTUX JUCHUIUIMH €CTECTBEHHOHAYYHOTO U PO(ECCHOHATBHOTO IUKJIIOB.

3 Komnerenuunu od0y4aromerocsi, GopmupyemMmbie B pe3y/JibTaTe 0CBOCHHUSA
AUCUHMIUIMHBI (MOYJIs1) U IIJIAHMPYeMbIe pe3yJabTaThbl 00y4eHu sl

B peE3yIbTaTeC OCBOCHUS NUCIHHUIIIINHBI «MaTtemaTuka» o6yqa}om1/n710;1 JOJI2KCH O6Ha,I[aTb ciaeny-
FOIIIMMH KOMIICTCHI UMM

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIINH

OIIK-4 — roTOBHOCTDH COYeTATh TEOPUIO M MPAKTHKY /ISl pellleHUs] HHKeHEPHBIX 3a/1a4

3HaTh - OCHOBHBIE TIOJIOKEHUSI TEOPUU IPEIENIOB U HENPEPHIBHBIX (DYHKIMH, rpadMKH OCHOBHBIX
3JIEMEHTapHBIX (YHKLIHUH U UX CBOWCTBA, OCHOBBI YMCJICHHOTO PEIICHHUS TPAHCLEHICHTHBIX
YpaBHEHUH,

- OCHOBHBIE TeopeMbl A (HEepeHIINaTBHOTO U HHTETPAIBHOTO UCYHUCICHUS (QYHKIMIA OTHON
U HECKOJBKHX MEPEMEHHBIX, METOJbl JU(PEepeHINATBLHOTO UCUUCICHHUS HCCIIEIOBAHHS
(byHKLUMI, OCHOBBI YUCJICHHBIX METOJIOB BBIYHMCIICHUS ONPEAETICHHBIX HHTETPAJIOB,

- OCHOBHBI€ THITbI OOBIKHOBEHHBIX THU(GepeHIINATEHBIX YPAaBHEHUH H METOJIBI X PEICHUS,
- OCHOBHBI€ MTOHATHS TEOPHH BEPOATHOCTEH 1 MATEMAaTHYECKON CTATHCTUKH

YMmeTh —  peliaTh 3aJa4y 110 U3Y4aeMbIM TEOPETUYECKHU pa3zesiam;

— o0cyxnaarb criocoObl 3 ¢dekTuBHOTO pemeHns auddepeHIraIbHbIX YpaBHEHHH U UX
CHUCTEM; OTpeeNsiTh 3PPEKTUBHOCTh PEIICHUs 3a7aul, MOJyYSeHHOTO C TIOMOIIBIO YUCIICH-
HBIX METOJIOB; Pacno3HaBaTh 3(PQeKTuBHBIE pe3ynbTaThl 00Pa0OTKH SKCIIEPUMEHTAIBHBIX
JAHHBIX OT He3(PEeKTUBHBIX

Bnaners - IPAKTUYECKUMH HABBIKAMH UCIOJIb30BaHNAS MATEMATUYECKUX IOHITHI U METOJIOB
(M3y4aeMBbIX pa3/ieioB MaTeMaTHUKH) [IPY PELICHUH NPUKIaIHbIX 3aa4;

- HaBBIKaMHU 0000IIEHUS Pe3yIbTaTOB PELICHUS, PE3YIbTaTOB 00PaObOTKH CTATUCTUIECKOTO
JKCIEPUMEHTA;

- crocobaMu OIIEHWBAHMUS 3HAYMMOCTH U TIPAKTHYECKOW MIPUTOTHOCTH TIOITYYEHHBIX pe-
3yJIbTaTOB

IIK-1 - cnoco0HOCTH K aHAJIN3Y M CHHTE3y

3HaTh - OCHOBHBI€ ITOHSTHUS M METOJbl MATEMaTHIECKOTO aHAJIN3a: TEOPUU IIPEAEIOB U HEIPEPHIB-
HBIX (YHKUUH, TudPepeHInaIEHOTO U HHTETPATBHOTO UCYUCICHUS (QYHKINH OTHON U He-
CKOJIBKUX [I€PEMEHHBIX, TEOPHH OOBIKHOBEHHBIX UG hepeHIMalbHbIX YPAaBHEHUH U CUCTEM
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CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUCHUS
KOMIICTEHIUHN

g hepeHIUaTbHBIX YPAaBHEHMIA;
- OCHOBHBIC TIOHSTHSI U METOJIbI TEOPHH BEPOSTHOCTEH M CTATHCTHYECKOTO aHAJIM3a PE3yJlb-
TaTOB PKCIICPUMEHTA

Ymerhb - KOPPEKTHO BBIPAXaTh U apTyMEHTUPOBAHHO OOOCHOBBIBATH TIOJIOKEHMSI TPEAMETHON 00-
JIACTH 3HAHUS ¥ METOJIOB MaTEMaTHUYECKOTO aHaIN3a JIJIs IOCTAHOBKH U PEIICHUS KOHKPET-
HBIX MTPHUKIIAIHBIX 33724

Bnaners - HaBBIKAMH HCITOJIL30BAHUS JIOTUYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO

Y IUCbMEHHYIO Peub Ha PYCCKOM S3bIKE, TOTOBUTH U PEAAKTHPOBATh TEXHUUECKHE TEKCTHI C
MaTeMaTHYeCKOH CHUMBOJUKOW WM (OpMyJIaMH, MyOJIMYHO MPEACTaBIATh COOCTBEHHBIE U
W3BECTHBIE HAY4HbIE PE3YJIbTaThbl, BECTHU AUCKYCCHUH;

- HaBBIKAMU M METOAMKAMHU OOOOLICHUS PE3YJIbTATOB PEILEHUs, SKCIIEPUMEHTAIbHON nes-
TEJIHHOCTH

IIK-3 - roTOBHOCTH HCNOJIB30BATH (PU3NKO-MATEMATHYECKHUI annapar JAJs pelieHns 3a1a4, Bo3-
HUKAIOIHUX B X0/1e MPo(hecCHOHAJILHOI IeATeJIbHOCTH

3HaThb

- OCHOBHBIC TIOJIOXKCHUS TEOPHH NIPECTIOB U HENPEPBIBHBIX (PYHKITUA,

- OCHOBHBIC T€OpPeMbI AU PEePEeHIIUATBEHOTO U HHTEIPAILHOTO UCUMCIICHU (DYHKIUI O THON
U HCCKOJIBKHUX IICPEMCHHBIX, MCETOALI ,Z[I/Iq)(bepeHHI/IaIIBHOFO HCYUCIICHUA HCCJICOAOBaAHUS
dyHKumi,

- OCHOBHBIE THITbI OOBIKHOBEHHBIX AU((epeHIINANbHBIX YPABHEHUH H METO/IbI X PELICHUS,
- OCHOBHBIC NIOHATHA TCOPUN BepOﬂTHOCTCﬁ U MaTEMAaTHYECKOM CTaTUCTUKH

YMmers

— TPUMEHATh METOABl JU(QEepeHIHATFHOT0 HUCYUCICHNS ISl UCCICAOBAHUS (YHKIIHI
OJTHOW W JIByX MEpeMEHHBIX (B TOM YHCIIe Ha SKCTPEMYM, [TOBEJCHNE Ha TPaHUIIC 00JIACTH
3aIaHMS | T.11.);

—  BBISBJISITH, CTPOUTH U peIIaTh MaTeMaTHYECKHE MOJICIIH PUKJIaTHBIX 3a]1ay;

— 0o0cyxaarb cnocoObl () (EeKTHBHOTO PEIleHHUs 3a/1a4, Pacro3HaBaTh dPPEKTHBHBIC pe-
3yJIbTaThl OT HeA((HEKTUBHBIX

Bnanets

—  HAaBBIKaMU IIOCTPOCHMSI U PELLICHMSI MATEMATHYECKUX MOJIETIEN PUKIIAIHBIX 33]1a4;
—  crmoco0aMu OIeHWBaHUSI 3HAYMMOCTH U TIPAKTHUECKON MPUTOJHOCTH MOJTYYEHHBIX pe-
3yJIbTaTOB




4 CTpyKTYpa M cofepKaHue JUCIHILI

HHBbI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 12 3aueTHBIX equHull, 432 akaj. 4acoB, B TOM YHCIIC:

— KOHTaKkTHas pabora — 54 akaJl. 4acoB
— ayauTopHas — 46 akaj. 4acos;
— BHeayAHTOpHAas — 8 akaj. 4acoB

— camocTosATeNbHas padora — 356,7 akaj. 4acos;

— TIOJArOTOBKA K dK3aMeHy — 17,4 akan. vaca,

— TMOATOTOBKA K 3a4ery — 3,9 akaj. yaca.
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Pa3nes 1. BBenenne B MaTeMaTH4eCKUH aHAJIN3
1.1. IIpenen u HenpepuiBHOCTS GpyHKIHuM oa-| 1 | 0,5 0,5 15 - CaMOCTOSITENIbHOE U3YUYCHUE - KoHCyJbTanuu o pemienuto |OIMK-4  —
HOM epeMEHHON JAUTEpaTypsl — cocTaBieHue KoH- |KP Nel, 3yB,
creKkTa «3ameuaTenbHble TIpeie- |- MpoBepka KoHcmnekra «3a- |[IK-1 -
JBD», Me4YaTeIbHbIE IPEIENbI», 3yB, IIK-3
- BeinosineHue KP Nel «/ludde- |- mposepka pemenust KP Nel |- 3y
PEHIMAIBHOE U NHTETPAJIbHOE
ncuucnenuss POID»
1.2. Kowmmmiekcuesie ywcina (KY). Pemremme| 1 | 0,5 0,5 10 - CaMOCTOSITEIbHOE HW3y4YeHHue|- KOHCynbTanuu mno permenuto|OIMK-4 —
anreOpandyeckux ypaBHeHu# Haj nosiem C. JAUTEpaTypsl — cocraBieHne KoH-|KP Nel, 3y,
cnekta «/edictBus ¢ KU B Tpu-|- mpoBepka koHcrekra «KY», [TTK-1—
TOHOMETPHUYECKON M MOKa3aTellb- |- mpoBepka pertenuss KP Nel |3y, ITK-3
HOH (hopmaxy, - 3y

- eeimonHeHue KP Nel «/ludde-
pEHIIMAIBHOE U UHTETPATBHOE
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ucuucienuss GOID»
Hroro no paszgeay 1 1 1 25 KP Nel, koHCIIEeKTBI
Paznea 2. luddepennuanbHoe ucuucjieHne pyHKIMU 0JHOH NepeMeHHOi
2.1. 3apgaum, npuBogsammMe K moHsTHIO mpo-| 1 | 0,5 0,5 10 |- camocrosTenbHOE U3y4YEHHE|- KOHCYIbTauu 10 pemenuto|OITK-4 —
u3BojgHOM.  OmpeneneHue  MPOU3BOJIHOU auTeparypsl — cocraBiieHue KOH-|KP Nel, 3yB,
¢ysakuu B Touke. {uddepenunan, ero reo- cHeKkTa «3ajaud, MPUBOJALIME K|- MpoBepKa KOoHcmekTa «3ana-|I1K-1 —
METPUUYECKUN CMBbICI. ['eoMeTpuueckuii u MOHSTHUIO IPOU3BOTHOMY, YH, TPUBOISIINE K Y », 3yB, [1K-3
MEXaHUYECKHI CMBICI Tpou3BoAHOM. IIpa- - BeimoaHeHue KP Nel «/ludde- |- nposepka pemenust KP Nel |- 3yB
Buna nuddepeHpoBaHus U Tabiuia mpo- PEHLIMAIIBHOE U UHTETPAJIBHOE
N3BOJIHBIX. ncuncieaus OOID»
2.2. JluddepenuupoBanue HesBHo 3amaH-| 1 | 05 0,5 10 - CaMOCTOSITeNIbHOE HW3YYeHHe|- KOHCynbTanuu no pemenuto |OIK-4 —
HBIX, TTApaMEeTPUUYECKU 3aJIlaHHBIX (YHKIUH. IUTEPATYphl — cocTaBiieHne KOH-|KP Nel, 3yB,
Jlorapudpmuueckoe auddepeHurpoBaHue. cnekta «IIpousBonnele u nud-|- nmpoBepka koHcnekra «lIpo-|IIK-1  —
(depeHIaBl  BBICHIMX  TTOPS/I-|[M3BOJHBIE BBICHIMX TOpAI-|3yB, [1K-3
KOBY, KOBY, - 3y
- BeinojaHeHue KP Nel - npoBepka pemennst KP Nel
2.3. UccnenoBanue ¢ynkmmii ¢ momompto| 1 | 1/U1 1 10 - CaMOCTOSITENIbHOE HW3YYeHHE|- KOHCYNbTauuu 1o perenuto |OITK-4 —
muddepernnansHoro ucuucinenus. [Ipusna- aUTEPATyphl — cocTaBiieHne KOH-|KP Nel, 3yB,
KU 3HAKOIOCTOSIHCTBA, BO3PAaCTaHUs U YOBI- cnekta «OCHOBHBIE TEOPEMBI|- IPOBEPKA KOHCIIEKTA, K-1 -
BaHUs, BBITYKJIOCTH U BOTHYTOCTH (YHKIIUU mudd. ucuncnenus: Gepma, Poi-|- mposepka permenuss KP Nel |3yB, T1K-3
Ha TPOMEXKYTKE. DKCTPEMYMBI (YHKIIHH. ns1, Jlarpanxka, Komm. IlpaBuio - 3yB

HaxoxaeHne HauMeHbIIer0 U HauOOJbIIETo
3Ha4eHUH (QYHKIUM Ha 3aMKHYTOM IpOMeE-

Jlonuransy,
- eimoniHeHue KP Nel «/ludde-




Pasnen/ rema
JIACHUATLIUHBI

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akaj. Jyacax)

JICKIIUN
nabopar.

3aHATUA

MpaKTHY.
3aHATHUS

CamocrosTenbHas pa-
Oora (B akaJ. yacax)

Bun camocrosTenbHOU
paboThl

®dopma TeKyIIero KOHTPOJIs
YCIIEBAEMOCTHU U
IPOMEKYTOYHOM aTTeCTalluH

Kox u cTpyKTypHBIT
3JIEMEHT
KOMITETEHITU T

KYTKE.

pEHILIUATIEHOE ¥ UHTETPAIbHOE
ncunciaeausg OOID»

Hroro no pasneny 2/1A1 2 30 KP Nel, KOHCIIEKTBI
Pa3nes 3. UHTerpanbHoe ucunciaeHue GyHKIUH OHOM epeMeHHOH
3.1. TlepBooOpa3nas ¢ynkuusa. Heompene-| 1 | 0,5 0,5/110,5 10 - BeinoaHeHue KP Nel - KoHcynbTanuu 1o pemenuto|OIMK-4 —
JICHHBI MHTErPAJl U €r0o OCHOBHBIE CBOMCT- KP Nel, 3YB,
Ba. Tabnmuna HeompeneIeHHbIX HHTErpaioB - mpoBepka pemenus KP Nel [TIK-1 ~ —
OT OCHOBHBIX JIEMEHTaPHbBIX (PYHKIINH. 3yB, TIK-3
- 3y
3.2. OCHOBHBIE METO/]Ibl UHTETPUPOBAHHUSI. 1 |1/M1 /11 10 - BeinoaHeHne KP Nel - KoHcynbpTanuu no pemenuto|OIMK-4  —
KP Nel, 3yB,
- mpoBepka pemeHuss KP Nel |I[IK-1  —
3yB, IIK-3
- 3yB
3.3. Ompenenennslii uHTerpan. 3amava Bel-| 1 | 0,5 0,5/10,5 10 |- camocrosTenbHOE U3y4Y€HHE|- KOHCYIbTauuu no pemenuto|OIK-4 —
YUCJICHUS TUIOMAM KPUBOJUHEHHON Tpare- JauTeparypsl — coctaBiieHre KoH-|KP Nel, 3YB,
LMW U IpYyrue 3aJa4yu, NPUBOJALINE K ITOHS- Crekra «3ajadya  BBIYMCIIEHHMS |- IPOBEPKA KOHCIIEKTA, K-1 -
TUIO ONPEAEIECHHOTO HHTErpaia. IO/ IM KPUBOJIMHEWHOM Tparte- |- mpoBepka perienust KP Nel |3yB, TIK-3
LMY U Jp. 3a/1a4¥, IPUBOASILNE K - 3y

MOHSTHIO OMPENCIICHHOTO HHTE-
rpanay,
- BeinosiaeHre KP Nel
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3.4. Unterpanbl OT pa3pbIBHBIX (GyHKIMA.| 1 - - 8,1 |- camoCTOATENbHOE W3y4YEeHHE|- KOHCYNbTauu 1o pemenuto | OIIK-4 —
Heco6ctBenHble uHTErpanbl. AOCONIOTHAS JaUTEepaTypsl — cocrasiieHne KoH-|KP Nel, 3yB,
CcX0aUMOCTb. [IprU3HaKu CXOIUMOCTH. cnekra «HecoOcTBennnle wuHTe-|- mpoBepka koHcmekTa «He-|IIK-1 -3y,
rpajis», COOCTBEHHBIE UHTETPAIbI», [1K-3 - 3y
- BeinoaHeHue KP Nel - npoBepka peueHust KP Nel
Hroro no pasneny 1 |2/11 2/n2 38,1 KP Nel, koHcneKThbI
Hroro yctaHoBoYHas ceccHus 1 |6/12 6/U2 93,1
Paznen 4. ludpepennuanbaoe ucunciaenne pyHkumnii HeckoJbKux nepemenunix (OHIT)
4.1. Onpenenenue ocHOBHBIX MoHATHM. [Ipe-| 1 - - ) - caMoOCTOsITeNIbHOE HU3ydeHue|- mpoBepka koHcrekra «llpe-|OIIK-4 —
nen u HenpepbiBHOCT DHII. OcHOBHBIE JUTEPATYPBl — COCTaBIIEHUE KOH-|aen U HenpepeiBHOCT OHII» |3yB,
cBOlcTBa (YHKIMI, HENMPEPHIBHBIX B 3a- criekta «lIpegen m HenpepbIB- k-1 -
MKHYTOM 00JacTu. HocTh OHII» 3yB
4.2. Yactueie mpousBoanblie. duddepenmu-| 1 1 1 8 - CaMOCTOSITENIbHOE HW3Y4eHHe|- KOHCynbTauuu no pemenuro |OIIK-4 —
pyemble ¢yHkiuu. KacarenbHas MIOCKOCTb JUTEpATyphl — cocTaBlieHue KoH-|KP Ne2, 3yB,
U HOpMajb K MOBEpXHOCTH. I'eomerpuue- cnekTa «l'eoMeTpU4eCKnid CMBICII|- IPOBEPKA KOHCIIEKTA, I[K-1 -
ckuii cmbicn nuddepennmana. [IpusHak muddepennmana. Ilpuznak aug-|- npoepka pemenuss KP Ne2 |3yB, T1K-3
mudPepeHIIpyeMOCTH (hepeHpyemMocTny, - 3y
- BoinosiHeHue KP Ne2 «/lud¢. u
uHT. ncuncienune OHIL 1Y »
4.3. TlpousBoaHas cinoxHoi ¢pyHkuuu. Yact-| 1 - - 7 - CaMOCTOSITETIbHOE HW3yueHHe|- KOHCyJabTauuu no pemenuto|OINK-4 —
Hbl€ TIPOU3BOJHBIE U AU PepeHuanbl Bbic- JUTEPATyphl — COCTaBlieHUue KOH-|KP No2, 3yB,
IIMX NOPSAAKOB. Y CI0BHE HE3aBUCHUMOCTH OT cnekra «lIpou3BomHas CI0XKHOM|- MPOBEPKAa KOHCIIEKTA, K-1 -
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nopsiaka auddepennuposanus. duddepen- ¢ynkuuu. YacTHble TPOM3BOJ-|- mpoBepka pemrenust KP No2 |3yB, T1K-3
[MPOBAHUE HESBHO 33JaHHBIX (DYHKIUH. Hble U TuddepeHIranbl BRICIINX - 3y
TIOPSIIKOBY,
- BoinosiHeHue KP Ne2
4.4. Tlonsatue 00 »sKcTpeMyMmax (QYHKIHI 1 1 10,8 |- Beimomnenue KP No?2 - KOoHcynbTanuu 1o pemenuio|JGR-4  —
MHOTHUX IIEPEMEHHBIX. KP Ne2, ped?
- mpoBepka pemeHust KP Ne2 |GR-1 -
ped? GR-3
- ped
Hroro no pazaeny 2 2 30,8 KP Ne 2, koHCnIEKThI
Paspen 5. UnTerpanbHoe ucyucaeHHe (PYHKIUN HeCKOIbKHX nepeMeHHbIx (PHII)
5.1. JIBoifHOM MHTErpaJl U €ro OCHOBHbIE| 1 2 2 10 - CaMOCTOSITEIbHOE H3y4yeHue|-TipoBepka KoHcnekTa «Cpoii-|OIIK-4 —
cBoiicTBa. CBesieHHE JIBOIHOTO MHTErpana K JIUTEpaTyphl: KOHCHEKT «CBOM-|cTBa JBOWHBIX U TPOMHBIX MH-|3YB,
MOBTOPHOMY HHTerpairy. Teopema o cpen- CTBAa JIBOWHBIX U TPOWHBIX WHTE-|TErPaATOB) k-1 -
HEM 3HAa4YeHHUU. 3aMeHa TEepEeMEHHBIX, Mepe- IpaJIoB» 3yB, IIK-3
XOJ B IBOMTHOM HMHTErpayie K MOJISIPHBIM KO- -3y
OpJAMHATaM.
5.2. TpoiiHoW wuHTerpan u ero cBoiictBa.| 1 | 2/U2 2 10 |- Bemonuenue KP Ne2 - KOHCynbTanuu no pemenuto |OIIK-4 —
Ceenenne TPOMHOTO WHTErpajia K MIOBTOPHO- KP Ne2, 3YB,
My MHTErpaigy. 3aMeHa MEepEMEHHBIX, Iepe- - mpoBepka pemenus KP Ne2 [TIK-1  —
X0l B TPOMHOM HHTErpajie K LWIMHApUYE- 3yB, IIK-3
CKUM U cepuueckuM koopauHaram. [Tons- - 3y
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AynutopHas g > s
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THE€ O MHOTOKPAaTHBIX UHTErpaiax.
5.3. T'eomerpuueckue U MexaHuueckue npu-| 1 - - 10 |- camocrosTEeNbHOE U3yUYEHHE|- KOHCYIbTanuu No pemenuto|OIK-4 —
JIOXKEHUS KPaTHBIX UHTErPaJloB. JUTEpATyphl — cocTaBlieHUue KOH-|KP Ne2, 3yB,
crnekra «l'eoMeTpu4ecKkne M Me-|- IPOBEpKa KOHCIIEKTA, nK-1 -
XaHWYECKHEe TPHIIOKEHHsI Kpart- |- mposepka pemienus KP Ne2 |3yB, TIK-3
HBIX UHTETPAJIOBY, -3y
- BbinosiHeHue KP Ne2
Hroro no pasneny 4/12 2/N2 30 KP Ne2, kOHCHIEeKTBI
Pa3nes 6. O0bIkHOBeHHBbIE 1M PepeHnnaIbHbIe ypaBHeHus (O/1Y)
6.1. OOsbikHOBeHHBIE muddepentmanbapie| 1 | 0,5 0,5 10 |- BemonHeHnue KP Ne2 - KoHcynpTanuu no pemenuto|OIMK-4  —
ypaBHEHUs NepBoro nopsiaka. OCHOBHBIE OI- KP Ne2, 3yB,
penenenus. YactHoe u oOuiee pernienue. Me- - mpoBepka pemenns KP Ne2 [TIK-1 = —
TOJIbI peleHus U pepeHINaIbHbIX ypaBHe- 3yB
HHI IEPBOTO MOPSJIKA.
6.2. 1Y BbIcHIMX NOPSJAKOB, cBozsmuecs k| 1 - - 5 - cocTaBleHHME KOHcneKkTa «JlY|- mpoBepka KOHCIIEKTa K-1 -
EpBOMY MEPBOTO0  BBICHIUX  TOPSIKOB, 3yB
CBOJISIIMECS K IEPBOMY»
6.3. Jluneiinpie auddepeHnuanbHeie ypas-| 1 1 0,5 7 - eimostHeHne KP Ne2 - KOHCynbTanuu no pemenuro |[IK-1  —
HEHHUs N-TO nopsaka. JInHenHoe 0THOPOAHOE KP Ne2, 3yB

ypaBHeHre. DyHTaMEHTAIIbHAsI CHCTEMA pe-
menuil. Onpenenurens Bponckoro. HeonHo-
ponHoe nmHeHoe ypaBHenue (JIHIAY), Bug

obiero pemeHus. Meros BapHalMy MPOU3-

- mpoBepka pemenus KP Ne2
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BOJIBHBIX TTOCTOSTHHBIX.
JluneitHoe ypaBHEHHE C IMOCTOSHHBIMH KO-
spunmentamu. XapakKTepUCTHYECKOE ypaB-
Henue. OO01iee penieHue.
6.4. Metonbl pemenus cuctem audpdepen-| 1 - 0,5 8 - BinonineHue KP Ne2 - KoHcynbTanuu no pemenuto|[IK-1  —
LUalbHbIX YpaBHeHUH (1-ro mopsiaka). KP Ne2, 3yB, IIK-3
- mpoBepka pemieHust KP No2 |- 3y
Hroro no pazaeny 2 2 30 KP No2, koHcneKkTbl
HUroro 3uMHAA ceccus 1 | 8/M2 6/12 90,8 IMoaroroBka K 3K3aMeHy JK3aMeH OIIK-4,
[TK-1,
IK-3 -
3yB
Paspnen 7. UncjieHHbIE METOAbI
7.1. YucneHHoe penieHne TpaHCUEHACHTHbIX| 1 - 1 26 -COCTaBJICHHE KOHCHEKTa «MeTo-|- mpoBepKa KOHCIEKTa nK-1 -
ypaBHEHUH Il XOpJ M KacaTeNbHBIX pellle- 3yB, IIK-3
HUsI YPABHEHUI - 3yB
7.2. MeTo/ibl YUCIEHHOTO HHTETPUPOBAHUS 1 - 1 26 |- cocraBieHHe KOHcCIEKTa «Yuc-|- MpoBepKka KOHCIEKTa K-1 -
JICHHOE MHTETPUPOBAHUECH 3yB, I1K-3
- 3yB
Hroro no pazneny 1 - 2 52 KOHCHIEKT
HUroro JeTHsaa ceccus 1 - 2 52 IMoaroroBka K 3K3aMeHy JK3aMeH OIIK-4, TIK-
1, MK-3 -
3yB
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Pa3nes 8. DiieMeHTHI TeOpUHU BepOSATHOCTEH
8.1. DnemeHThl KOMOMHATOPUKH 2 - - 6 -COCTaBJICHHE KOHCIEKTa «JJe-|- MpoBepKa KOHCIIEKTa OIlIK-4 -
MEHTbI KOMOMHATOPHKI 3,
[IK-1 -3
8.2. Cnyuaiinbie coObiTusi. OCHOBHBIC TIOHS-| 2 2 2 4 - BemonHeHne KP Ne3 «Teopwus|- koHCcynbTanuu no pemenuto|OIIK-4 —
THs. Anrebpa coopituii. Kiaccuueckoe, reo- BEPOSATHOCTEN» KP Ne3, 3yB,
METPUUYECKOE U CTATUCTUYECKOE OIIpeeiie- - mpoBepka pemenns KP Ne3  [TIK-1  —
HUS BEPOATHOCTU. AKCHOMAaTHKa TEOPUH Be- 3yB
POSITHOCTEI.
8.3. TeopeMbl ClOXEHUS M YMHOXKEHUSA.| 2 2 2 10 |- BemonHenue KP Ne3 - KOHCynbTanuu no pemenuto |OIIK-4 —
VYcnoBHas BeposTHOCTb. DopMyna MOJHOM KP Ne3, 3V,
BepoaTHOCTH H (Qopmyna baiteca. Cxema - mpoBepka pemeHust KP Ne3  |ITIK-1 -
bepnymnu, npubnmxenus Jlamnaca u Ilyac- 3yB
COHa.
8.4. Cnyuaiinele Benu4uHbL. JlUcKpeTHBIE H| 2 2 212 10 |- BemonHenue KP Ne3 - KoHcynpTanuu no pemenuto|OIMK-4  —
HEIpEPBIBHBIE CIIy4aliHble BEIWYHUHBL. Psn KP Ne3, 3V,
pacrnpenenenus, GYHKIUS pacnpeneeHus 1 - mpoBepka pemenuss KP Ne3  |TTIK-1  —
IUIOTHOCTh. MaremaTtuyeckoe OXHJIaHHE U 3yB
Jycrepcus, HadallbHble M LEHTpajIbHble MO-
MEHTBI.
8.5. U3BecTHBIE pacripeneneHust U ux unucio-| 2 | 2/U2 2 10 |- BemonHeHnue KP Ne3 - KoHcynpTanuu no pemenuto|[IK-1  —
Bbl€ Xapakrepuctuku. HopmansHOE pacmpe- KP Ne3, 3yB, IIK-3
JICTICHHUE. - mpoBepka pemenns KP Ne3 |- 3yB
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8.6. 3akons! Oonpmmmx umcen. HepaBeHcTBO| 2 - - 7,8 |- cocTaBiieHHE KOHCIEKTa «3aKo-|- MPOBEPKa KOHCIIEKTA OllK-4 -
u teopema YeObruéna. LlentpanpHas mpe- HbI OOJIBIIIMX YHCEI» 13_&’{1 e
JlenbHast TeEopeMa. K-3 - 3y1Z ’
8.7. MHOTrOMepHbIE CIy4YaliHble BEIMYUHBL.| 2 - - 7 - COCTaBJICHHE KOHCIIEKTa «MHO-|- MpOBEpKa KOHCIIEKTa OIlIK-4 -
OyHKIMM pacripenesieHus, cBoiictBa. Yuc- TOMEpHBIE CllydyaiiHble BEJIUYU- 3V,
JIOBBIE XAPAaKTEPUCTHKU. DJIEMEHTHI TEOPUU HBI» k-1 -
KOPPEJISILIIHN. 3yB, IIK-3
- 3yB
Hroro no pasgeny 2 | 8/12 8/N2 54,8 KP Ne3, koHCHEKTHI
HToro ycranoBo4Hasi ceccust 2 | 8/12 8/N2 54,8
Pa3nes 9. DiieMeHTBI MaTeMATHYECKON CTATHCTHKHA
9.1. OcHOBHBIE MTOHSTHS, TEHEPATIbHAS COBO-| 2 - 0,5 13 |- cocraBnenne KoHcmekTa «Oc-|- MPOBEpKa KOHCIIEKTa OIlIK-4 -
KymHOCTb U BblIOOpka. Craructuueckue HOBHBIE TIOHATUS MaTeMaTnuye- 3y,
OLICHKHM I1apaMeTpoB pacnpeneneHusd. To- CKOM CTaTUCTUKH IK-3 -
YEUHbIE U UHTEPBAJIbHBIEC OLICHKHU. 3yB
9.2. JloBepuTeNbHbIC MHTEPBAJBI IS Mapa-| 2 - 0,5 13 - cocrtaBieHue KoHcrekra «lIpo-|- mpoBepka KOHCHEKTa OIlIK-4 -
METPOB HOPMaJIbHOrO pacnpeneneHus. Ilo- BEPKU CTaTUCTUUYECKUX TUIIOTE3) 3y,
HATHE O KPUTEPUAX IPOBEPKU CTATUCTHUYE- I[K-1 -
CKHUX TUIIOTE3. 3yB
9.3. Kputndeckasi 061actb, ypOBeHb 3HAuU-| 2 - 0,5 20 |- cocraBnenue koHcmekTa «IIpo-|- mpoBepka KOHCIIEKTa OIlK-4 -
MOCTH, MOLIHOCTb Kputepus. Kpurepuii co- BEpKa TMIIOTE3bl O HOPMAJIBHOM 3V,
mtacus [Iupcona Juist TUIIOTE3B O HOPMAaJlb- paclnpeneneHumn» IMK-1 -
HOM pacHpeaesIeHun 3yB, IIK-3
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9.4. dyHKIMOHAIBHAS 3aBHCUMOCTh U pe-| 2 - 0,5 20 |- COCTaBJICHUE KOHCIIEKTa |- IPOBEPKA KOHCIIEKTa OIlIK-4 -
rpeccusi. KpuBsie perpeccun. BribopouHsiii «DyHKIIMOHANIbHASL 3aBUCUMOCTH 3V,
KO3 (HUIIUEHT KOPPEIISALINH. U PETPECCUS» k-1 -
3yB, [1K-3
_3yB
HTtoro mo pazneny 2 - 2 66 KOHCIEKTHI
HToro 3umusisi ceccus 2 - 2 66 IMoaroroBka Kk 3auery 3ayer
HToro no nucuuniuHe 22/16 24/16 | 356,7 2 3x3amena (1 kypc) u 1 3a-

der (2 Kypc)

M — B TOM ymcCIe, yackl, OTBEJEHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 Obpa3oBaTesibHbIe H MHGOPMAIHOHHBIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO IMOJAXOa MPEAyCMAaTPUBAET HMCIIOIB30BAaHHE B yU4€OHOM Mpo-
1[ecCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI B COUYETAaHUH C BHEAyIUTOPHOI pado-
TOW C LETbI0 (OPMHUPOBAHUS M Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB oOydaroniuxcsi. CorjiacHo .
34 Tlopsinka opraHu3aliy U OCYIIECTBICHUS IEATEIBHOCTH M0 00pa3oBaTeNbHBIM IIporpaMmmam Oaka-
naBpuaTa Beiciiero oopa3zoBanus (yrB. npukazoM MOuH P® ot 05.04.2017 r. Ne 301), npu npoene-
HUU Y4eOHBIX 3aHATHI oOecrednBaeTcs pa3BUTHE Yy OOYYaIOIIMXCS HABBIKOB KOMaHJHOW paboThl,
MEXJIMYHOCTHOW KOMMYHMKAIIUU, MPUHATHS PELICHUN, JTUIEPCKUX KAayecTB, B TOM YHCIE C yYETOM
PErHOHANBHBIX 0COOEHHOCTEN MpOoeCCHOHAIBHON JEesTeIbHOCTH BBITYCKHUKOB M MOTpeOHOCTEH pa-
O6oTonareneu.

Bri6upast Ty WM HHYIO TEXHOJIOTHIO pPa0OThI C 00YYaroIUMHUCS, HEOOXOJUMO UMETh B BUJTY, YTO
HauOombIIero ddexra oT ee MPUMEHEHHSI MOXKHO JOCTHYb, €CIIM YYUTHIBAThH Ied 00pa3oBaHUs, Ha
pealiM3aluio KOTOPBIX JOJDKHA OBITH HampaBlieHa n30upaemasi TEXHOJOTHsS, COJEp>KaHUE, KOTOpOe
MIPEJCTOUT MepeaTh 00YJAIONMMMCS C €€ IOMOIIBIO, a TAK)KE YCIOBHSA, B KOTOPBIX OHA Oy/eT MCIIOJb-
30BaThCA.

B nameii pabote MbI HCTIOJIB3yeM CIIEYyIOIICE.

1. Tpaouyuonnvie obpazosamenvuvie mexronocuu. Opranuzanusi 00pa3oBaTeIbLHOrO MpoIlecca,
IpearnoiaraeT NpsMYyI0 TPAaHCIUIO 3HAHUK OT MpPENoJaBaTelsi K CTyJeHTY (IPEeuMyYIIeCTBEHHO Ha
OCHOBE OOBSICHUTEIHHO-UILTIOCTPATUBHBIX METOJIOB 00yueHus). YueOHas esATeNbHOCTh CTyeHTa HO-
CHT B TaKUX YCJIOBUSX, KaK MIPABUJIO, PEIPOTYKTHBHBIN XapakTep.

@opMmbl yueOHBIX 3aHSATHIA:

- MH(QOPMAIIMOHHAS JIEKIHS — TOCIIEAOBATEIbHOE M3JIOKEHHE MaTepuaia B JUCHUILTHHAPHON
JIOTUKE, OCYIIECTBISIEMOE MIPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMHU.

- MIPAKTHUYECKOE 3aHITHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M HABBIKOB IO TPEJ-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoekmnozo obyuenus. OOpa3zoBaTEIbHBIN MPOIECC MOCTPOEH B COOTBETCTBHU C
JITOPUTMOM IO3TAITHOTO PELIeHUs] MPOOJIEMHOM 3a/1auy WM BBINOJIHEHUS yueOHoro 3aganus. [Ipoekt
MperoaraeT COBMECTHYIO YU4€OHO-TIO3HABATENFHYIO JIEATEIFHOCTh TPYIIIBI CTYACHTOB, HAIPaBJICH-
HYIO Ha BbIpaOOTKY KOHIIETILIUH, YCTAHOBJICHHE 1€yl U 3a/1a4, (POPMYIHUPOBKY 0XKHMJIAEMbIX Pe3yibTa-
TOB, OIIpE/IEIIEHUE IPUHITUIIOB U METOJIMK PEIIeHHs NMOCTaBICHHBIX 3aJ1a4, TUIAHUPOBaHHUE X0J1a pabo-
ThI, MOMCK JOCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MOATAMHYIO pPEeaIN3aLUIO M1aHa paboThl, Pe3eHTa-
IIUI0 PE3YNIbTAaTOB PabOTHI, UX OCMBICTICHHE U peduiekcrro. [IpuMeHseTcss B OCHOBHOM ISl Tiepexo/1a
KOMIIETEHIIMH Ha YPOBEHb BIIa/ICHUS.

OCHOBHBIE THITHI IPUMEHSEMBIX HAMH B 00Pa30BaTEIbHON eI TEIbHOCTH MTPOSKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHONMXKeHa K (opMmMaTy HaydHOTO HCCIIEI0BaHMS
(ToKa3aTEeNBCTBO aKTYAIILHOCTH TEMBI, ONpPEeNIeHue HAayYHOH MPOOJIEMBI, TIpeMeTa U 00beKTa HC-
CIIeZIOBaHMSI, 1IeJIe M 3a7a4, METO/I0B, HICTOYHUKOB, BBIIBM)KEHUE TMIIOTE3bI, 0000IIEHUE pe3ynbTa-
TOB, BBIBOJIbI, 0003HAUE€HHE HOBBIX MpodieMm). PesynbraTom siBisieTcss yuyeOHas KapTa MO MOJIYJIIO
Haiei o6pazoBaTeIbHON MPOrPaMMBI.

Teopueckuii npoekm, NPEANONATAIOINNA B OTIWYUE OT MPEIBIAYNIEr0, KOHEYHBI NPOIYKT B
CIIEAYIOIIMX BapHaHTaxX — ra3era K UCTOPHUYECKH 3HAUMMOMY «MaTEMaTHYECKOMY» COOBITHIO (IIpa3j-
HUK uncna «[In» u T.11.); «MaremMaTuueckas» OTKpBITKA (CBOETO pojaa ydeOHasi KapTa, TOJIBKO Hedop-
MaJIbHO, KPaCO4YHO 0(OopMIIEHHAsI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.11.

Hnghopmayuonnwiii npoexm — y4eOHO-TIO3HABATENbHAs JE€ATEIbHOCTh C SPKO BBIPAKEHHOW 3B-
PUCTUYECKOH HANPaBIEHHOCTHIO (ITOMCK, OTOOP M CUCTeMaTH3alMsI HH(OPMAIIUK O KAKOM-TO OOBEKTE,
03HAKOMJICHHE YJaCTHUKOB MPOEKTa C 3TOW MHpOpMaIUel, ee aHaau3 U 0000IIeHe 1, HAKOHET, TIpe-
3EHTALHUS 110 MPAKTHYECKOMY MPHIIOKEHUIO).

4. Ungpopmayuonno-koMmyHuKayuonuslie obpazosamenvrvle mexuono2uu. Opranuzanus oOpa-
30BaTENBHOIO Ipoliecca ¢ MPUMEHEHUEM CHEIMAIN3UPOBAHHBIX MPOTPAMMHBIX CPEJl U TEXHHUYECKUX
cpeacTB paboThl ¢ HHpOpMaIUeH (HHpopMannoHnyo cpeny yauBepcureta MOOJIYC MOODLE).



6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOM PadoThl 00y4a0IIMXCS

[To mucrumuinae «MaTtemMaTHKay MPeIyCMOTPEHA ayIUTOPHAS ¥ BHEAYIUTOPHAS CaMOCTOSITEIb-
Has paboTa 00yJaromuXCsl.

AynuTopHas caMOCTOsITelIbHAsE padoTa CTYJCHTOB IMPEAINOIaracT PeleHne KOHTPOIbHBIX 3a71a4
Ha MPAKTHYECKUX 3aHATHIX.

Ilpumepnvie éapuanmel konmpo.vnovix pabom (KP):
KP Nel «/IndppepennuanbHoe n unTerpanbuoe ucuncienue ®OI»
1. Boluncnute npeaensi:
1+4x—x* . 3x-arcsin 2x . J2x-1-+5
a) lm ————:;06) im ——————:B lim .
x—o X+ 3X° + 2X x=0 COS X —COS~ X X3 x—3
2. Haiigurte nepByro MPOU3BOJIHYIO OT (DYHKIIMA:

2
a) {x=v1—25t2, 6) yZXCOSBX’ B) X" —3X+2

y=X"X*2 509 x+3
y = arccos5t + 7, X2 +2x+1 ?
_ ex3+x 2
r) y=>5 —2arctg(4x +3X).
2X—7

x> —4

3. CocraBbTe ypaBHEHHE KacaTelIbHOH K KPUBOH: ) = B TOUKe x,=-1.  Hapucyire kaca-
TEJIbHYIO U KPUBYIO.

4, Bpraucaure HCOIIPCACICHHBIC MHTCTPAJIbL

1)J'(1+t923x)dx; 2)] 35X dx; 3)Iarcsin5xdx; 4) I%dx'

VBX + X2

5. Beraucnure OMPECACIICHHBIC HHTCIPAJIbI

1 2 4,5 _1
1-sin2xfdx; 2) [X-dx; 3) [—a——dx
( ) ) _c[e2x ) !m

6. Hailiqute muomanu ¢uryp, orpaHMYeHHbIX JUHUAMU. B 3amade (6) mpH MOCTPOEHUM JIMHUHM BOC-

1)

O 0 [N

MOJIb3YHTECh TAOMMIEH Ba)KHEHIINX KPUBBIX B MOJISIPHOM cHcTeMe KOOpAMHAT:
a) Xy=6, x+y-7=0; 6) p°>=2c0s2p.

7. BeruucianTh HECOOCTBEHHBIN MHTETPAJI MJIM YCTAHOBUTH €r0 PacXOAUMOCTh:

1)Tx3e‘x4dx; Z)j& dx

0 2 3\/(4— X)2 .

KP Ne2 «/Iluppepenuuannnoe u narerpaibnoe ucuncienne ®HIL. Tuddepenunanbubie ypas-
HEeHM D

1. Haiftu u mocTpouTs 06macTh ompeneneHus ¢yHkuuu Z = In(4—x* —y*) —arcsin(2 - y).

2. Haligute 4acTHbIE TPOW3BOJHBIC MEPBOTO MOPsAKa (YHKIUH:

7 =3xy® —sin(x* +y) + X+y

3. Hammcarh ypaBHeHHE KacaTelbHON MIIOCKOCTH U HOPMAIH K MOBEPXHOCTH Z=+/9—X° -y’ B
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Touke M(L 2; 2).

2

2 y
4. BblYMCIUTH TOBTOPHBIA MHTETPA IdyJ.(ZX + y)dx.
20
2
4 3

yor
3

5. W3MeHUTH MOPSAIOK UHTETPUPOBAHUS B TBOWHOM MHTETpaje: J.dy I f
1 1

y

(x; y)dx .

2
oy X
6. BpruuciuTh 1BOIHOI HHTETpa ” —; dxdy, rne D — o6sacTh, orpaHnyeHHas JTMHUSAMHA
D

1
y=—,y=X,x=4.
X
7. BpraucnuTh miomanas GUryphl, OrpaHHYEHHONH OKPYKHOCTAMHU F =1, r =2C0S¢ (BHE OKPYX-
HocTH I =1).

8. BpruucnuTe miomanb GUrypsl, OrpaHUYCHHON TUHUSAMH Y = % u xX+y-7=0.

9. Bprunciute 00bEM TENA, OTPAHUYCHHOTO MTOBEPXHOCTIMHU

z=8-x-y, x=0, y=x* y=4, z=0.

10. Haiitn cratu4eckne MOMEHTHI OTHOCHTEIBHO KOOPIMHATHBIX OCEW IUIACTHHKH, OTpaHHYCHHOH
napabomnoi Yy = X* (y > O), npsMoNt  X=9, eclii MJIOTHOCTh pacHpeie]ICHUsI MacChl B KaxI0U
TOYKE paBHA OPJAMHATE ITOU TOUKHU.

11. Haiinure MoMmeHThl uHepuuu |, Iyy |, OIHOPOIHON IUIACTUHKU (5 =1), OTPaHUYECHHON OCAMH

KOOpJIUHAT U TipsiMoit Y = 2 —0,5X.
12. Pemuts nuddepeHnmanbrble ypaBHEHNs IEPBOM CTeNeHN

A) xy'—4y—x2Jy =0.
B)ysi=ylny, »(7)=e

B) x(y* —1)dx+ y(x* =1)dy = 0.
13. Pemmnth IMHEHHBIE HEOJHOPOAHBIE TU( G EpEeHIaTFHOE YpaBHEHUE C TIOCTOSHHBIMU K03 duriu-
EeHTaMU

a)y" =3y +2y=(4x+9)e*, 6) y"+4y +8y = (x+2)cos3x
14. Peuuth oHOpOIHYIO cucTeMy U depeHIInalbHbIX YPaBHEHUM:
x'=6x—y,
V' =x+4y.

KP Ne3 «Teopust BeposiTHOCTEI»

1. TIpousBoauTCs 5 BBICTPENIOB IO PE3EPBYapy C TOPIOYUM, IPUUYEM pe3epByap IMOcie MepBOro moma-
JaHWS B HETO BOCIUIAMEHSETCS, a TI0CJIe BTOPOTO MOMAaIaHks B HETO — B3phIBaeTCs. BeposTHOCTH 1mo-
NajlaHus B pe3epByap Mpu KaxaoM BeicTpene paBHa 0,3. HaiiTu BeposTHOCTB TOTO, UTO pe3epByap Oy-
JeT TIOJIOMOKEH, HO HEe B30PBETCSI.
2. B cembe Tpoe gereif: 2 MaipuyMka M JieBouka. JleTm UrparoT Ha KyxHe. BeposTHOCTH TOro, 4TO
MaJbYUKH Pa3o0bIOT mocyay cooTBeTcTBeHHO paBHa 0,7 m 0,8, a mma neBouku — 0,4. Haiitu
BEPOSITHOCTH TOT0, YTO MOCyAa OyAeT pa3ouTa.
3. Camra momamaer B MHUIIEHb TIPH OJTHOM BBICTpelie ¢ BeposTHOCTHIO (0,8, Marra — ¢ BEpOSTHOCTHIO
0,7, a [Tama — ¢ BepositHOCTRIO 0,75. Cama BeicTpenun 2 pa3a, Mama — 3 pasa, Ilama — 1 pa3, nocie
4Yero B MHUIIEHH ObLIO OOHapy>KeHO OJHO OoTBepcTHe. KakoBa BEpPOATHOCTH TOTO, YTO B MHUIIECHb
18



nonana Mama?

4. Pa3pbIB CBSI3UM INPOUCXOIUT B OJHOM M3 3BEHbEB TeleGoHHOro Kabens. MoHTEp mocienoBa-
TEJbHO MPOBEPSIET 3BEHbs, OOHapykKuBask MecTO pas3pbiBa. COCTaBUTH P PACHpPElENCHHs 4uciia
00CIIeZIOBaHHBIX 3BEHBEB, €CIM BEPOATHOCTh pa3pblBa ISl KaKIOrO 3BEHA IIOCTOSIHHA M paBHA
p.

5. 3agaH psAl pacrpeneieHus AUCKPETHOM CiaydyalHOM BenW4YuHBI X.
X |1 2 3 4 S 6
P 1003/015/0,20 |0,35 |0,15 |?
[TocTpouTh MHOTOYTOJNBHUK pacupeneneHus. OnpeaenuTs (QYHKIHIO paclpeneieHuss U IMOCTPO-

i} m, DIX]
uth e€ rpaduk. BeMHCIUTE MaTeMaTHUECKOE OXKHUJAHUE , JIUCIIEPCHUIO , cpenHee
—o, <X<
KBaJpAaTUYECKOE OTKJIOHEHHUE O u BEPOSITHOCTh P(M,—o, <X <m, +0,).
6. 3Bamana GyHKIUS pacrpeneicHHs] CIyJaiHOW BEIMYUHBI X
0, X <3,
1
F(x) = Z(_XS +12x* —45%x +54), 3<x<5,
1 X > 5.
Haiitu tutotHOCTh pactpenencuaus. [locTpouTh rpaduku QyHKIHH W TUIOTHOCTH pacIpeese-
P(X (0, 4)).

HUs. BBIYMCIUTE MAaTeMaTU4eCKOE OXKHUAAHUE, NUCIEPCUI0 U BEPOATHOCTH
7. B Tabnume npuBeAEH 3aKOH paclpelesieHus] BEPOSITHOCTEH CHCTEMBI CIyYalHBIX BEIWYHH

(X, V)
;\\g&\\\\\\\ -2 _1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 2

2
o m,, m o., O
Haiitu: koapuiimeHTt «a»; MareMaTuuyecKue OXUIaHus ¥ Y nucniepcuu 7T xk0ag-

r
¢bunmeHT koppemsuuun

Ilpumepnuwie 3a0auu, paccmampusaemole 6 Koncnekme « ducnenmnvie menoovn)
«Memoo xop0 u KacamenvHbIX peuteHUs ypasHeHuil»

O3HaKOMBTECH C METOJIaMH MTOJIOBHHHOTO JICJICHUSI M XOPJ] U KacaTeNbHBIX PEIICHUS TPaHCICH-
JEHTHBIX YpaBHEHUH. Pemmre ypaBHeHUE 3TUMH MeTOIaMu € norpemsocTsio €=0,001.

—X 2
e =2-X".
« unJleHHOB unmezpupoeanue»

Beruucnuth no ¢popmyie npsmMoyroiabHUKoB, CUMIICOHA M Tparnenuit uarerpai. Haiitu 3Hauenue
MOTPEUIHOCTH MOJYYEHHOTO pe3ysIbTara:

4
A) Ixzdx, n=10;
0

9
B) [\/6x-5dx, n=8.
1

19



7 OueHoYHbIE CPeCTBA /IJIsl IPOBeeHUs POMEKYTOYHOM aTTeCTAIMU

a) HJIaHpreMLIe pe3yJabTaThbl 06yqe}mﬂ H OLICHOYHLIC CpeaACTBa IJIsI IPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTecCTaluun.

C TYPHBIN
TPYKTYP [Tnanupyemblie pe3ybTaThl 00y4e-
JJIEMEHT i OrnieHOYHBIE CPEACTBA
KOMIIETEHIIU

OIIK-4 — roTOBHOCTDH COYETATH TEOPHIO U MPAKTUKY

AJIA PCIICHUS MHXKXCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIC TIOJIOKEHHSI TEOPHH IIpese-
JIOB W HETIPEPBHIBHBIX (YHKITHHA, Tpadu-
KA OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIUHA
U WX CBOWCTBAa, OCHOBBI YHCIICHHOTO
pelIeHus TPaHCLECHACHTHBIX YypaBHe-
HUH,

- OCHOBHBIE TeopeMbl AuddepeHaib-
HOIO M HHTETPajJbHOTO HCUHCIICHUS
(GYHKIMA OJHOW W HECKOJNBKUX Tepe-
MEHHBIX, METOJIbl Ju((epeHIIHaTEHOTO
WCUHUCIICHUS HCCIeqoBaHus (YHKLUI,
OCHOBBI YHCJIEHHBIX METOJOB BBIUHCIIE-
HUSI OTIpEICIICHHBIX HHTErPaJioB,

- OCHOBHBIC THUIIbI OOBIKHOBEHHBIX IU(-
(bepeHIMaNbHBIX YPaBHEHHH U METO.bI
UX pelIeHus,

- OCHOBHBIE TIOHSITHS TEOPHU BEPOSTHO-
CTel U MaTEeMaTUYECKON CTATHCTUKU

TeopeTnueckue BONPOCHI 1J15 IK3aMeHa

1. Oyukius. Criocoosl 3amanus. O6macts onpenencHus. OCHOBHbBIC 3JIeMEHTapHbIC PYHKIIUHU, UX CBOUCTBA, TPadUKH.

2. Ilpenen ¢pynkuuu B Touke. [Ipenen Gpynkunu B 6eckonednocTd. OJJHOCTOPOHHUE MTPEAECTIBL.

3. beckoHeuHO Mabie 1 OECKOHEYHO OOoJbIINe (YHKIMH, CBSA3b MEX Iy HUMHU. CBOHCTBa OECKOHEYHO MabIX (QyHK-
LIUH.

4. TeopeMmsl o mpeaenax. PackppiTne HeonpeneIeHHOCTEH.

3ameuaTenbHbIe MPEAEIb.

CpaBHeHne 6ECKOHEYHO MaJbIX (DYHKIMH. DKBHUBAJICHTHbIE OECKOHEUHO Majble ()YHKIIMH 1 OCHOBHBIC TEOPEMBI O

HUX. [[puMeHeHne K BEIYHUCICHHIO IPE/IENIOB.

7. HempepbiBHOCTh (DYHKIIMH B TOUKE. TOUYKH pa3pbIBa U NX KIacCH(UKAIHS.

8. OcHoBHBIE TEOpEMBI 0 HENPephIBHBIX (QyHKIMsAX. CBoiicTBa QyHKIMIT HEPEPHIBHBIX HA OTPE3KE.

9. IlpousBosHas GYHKIHMH, €€ TEOMETPUIECKUIT U PU3NUECKUI CMBICIL.

10. YpaBHeHus KacaTeJIbHOW M HOpMaiu K KpuBoit. JluddepennupyemMocts GyHKIMU B TOUKE.

11. TIpou3BoaHasi CyMMBI, pa3HOCTH, IPOU3BEACHHS, YacTHOTO (GyHKuMiL. [Ipon3BogHas CIIOKHOW 1 0OpaTHOW (ByHK-
LU,

12. TuddepenumpoBanne HESIBHBIX U TapaMeTpHUecKy 3a1aHHbIX GyHkuuii. Jlorapudmuueckoe nuddepenunposanue.

13. IIpon3BOHBIE BBICIIHMX MOPSIIKOB.

14. Tnddepennman pynkuu. ['eomerpuueckuii cMbicn auddepennuana. OcHOBHbIE TeopeMbl 0 tuddepeHnanax.

15. [Ipumenenue nuddepennuana K NpHOIMKEHHBIM BIYUCICHUSIM.

16. OcHoBHbIe Teopembl nuddepenimansHoro ucuncienus: Poms, Jlarpamka n Kommm.

17. IIpaBuno Jlonurans.

18. YcnoBus MOHOTOHHOCTH (QYHKIMHA. DKcTpeMyMbl pyHKIMH. HeoOxoanmoe 1 1ocTaTouHOE yCI0BUsI AKCTpEMyMa
yHkIIHN.

19. Haubosbiriee ¥ HAaMMEHbIIIEE 3HaUCHIsI (DYHKIIMHA Ha OTPE3KE.

20. Beimykiiocts rpaduka pynkuun. Touku nepern6a. Heo6xoqumoe 1 1ocTaTOUuHOE YCIOBHUS TOYEK Meperuoa.

21. Acumnrotsl Tpaduka QyHKIUH.

22. TlepBoobOpa3sHas. HeompeneneHHbli HHTErpai U ero cBoicTa. Tadiauiia OCHOBHBIX HHTETPAJIOB.

23. OCHOBHBIC METO/bI HHTEIPUPOBAHMS: 3aMEHa IIEPEMEHHOW Y HHTETPUPOBAHHUE 110 YACTSIM.

24. NHrerpupoBaHue palyioHaIbHBIX (QyHKIHH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00yde-
HHUS

O1neHOYHBIC CPEACTBA

25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

53.
54,
55.
56.
57.

WHTerprupoBanme TpUrOHOMETPHUICSCKUX () YHKITHH.

WnTerpupoBanme uppannoHaIbHBIX (GyHKIHH.

OnpeneneHHbIH HHTErpal Kak Mpees HHTErpalbHONU CyMMBI, €T0 CBOUCTBA.

®opmyna Hetotona — Jleliouuma. OCHOBHBIE CBOMCTBA OIPEICIICHHOTO HHTETpaa.

Brruncrenne onpeneneHHOr0 MHTErpaja (3aMeHa INEepeMEeHHOW, MHTEerpHUpoBaHME IO 4yacTaM). MHTerpupoBaHue
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX Ipeesax.

Hecob6cTBeHHBIC HHTETPATIBL.

I'eomerprueckne 1 GU3NIECKUE MPUIIOKECHHUS OTPEICICHHOTO HHTETpaa.

Ob6nacte onpenenenuss OHIL. Ilpenen, HenpepriBHOCTh. CBOWCTBA (PYHKITNI, HENPEPHIBHBIX B OTPAaHUYCHHON 3a-
MKHYTOH 00macTu.

YacTHbIE TPOU3BOAHBIE TIEPBOTO MOPSIIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIE TPOU3BOIHBIC BBICIINX MOPSIIKOB.

JuddepeHunpyeMocTs 1 NONTHBIHA quddepernnan ¢yHKIHH.

[Mpumenenune noanoro audepeHnrana K NpuOIMKEHHbIM BerYucieHHs M. nddepeHiinansl BRICIIMX TOPSIKOB.
[MpousBonHas cioxHo# GpyHkiuK. [TonHas nmpou3BoHAs.

WuBapuaHTHOCTH (DOPMBI NOJHOTO AU epeHpaa.

Juddepenunpoanue HesIBHOW QYHKIINH.

KacaTenpHas MI0CKOCTh U HOPMaJIb K TOBEPXHOCTH.

OkcTpemMyM (YHKIMH IBYX NepeMeHHbIX. Heo0XoquMoe 1 J0CTaTOUHOE YCIOBUE IKCTPEMyMa.

YcnoBHbll 3kcTpeMyM. MeTos1 MHOKuUTeNel Jlarpanxa.

HawnGosbiree n HanMeHbIlee 3HaUYeHNS QYHKINHU B 3aMKHYTOH 00J1acTy.

JIBOItHOI MHTETpaI: OCHOBHBIE MOHATHS M OIIPEACICHHS.

I'eomerprueckuii U PU3HYSCKUI CMBICT JBOWHOTO HHTETpaa.

OCHOBHBIE CBOICTBA JBOWHOTO MHTErpaa.

Brruncnenue ABOHOTO MHTETpana B IEKApTOBBIX KOOPANHATAX.

Brrunciienne JBOMHOTO MHTETpaia B OIAPHBIX KOOPAWHATAX.

IIpuioxxeHus JBOMHOIO UHTErpaa.

TpoliHOM NHTETpa: OCHOBHBIE IIOHATHUS, CBOMCTBA.

Brrunciienne TpoiHHOTO HHTETpaia B IEKaPTOBBIX KOOPAWHATAX.

3aMeHa MEepeMEeHHBIX B TPOWHOM HHTErpaje. Brrumcienne TpoiHOTo MHTErpajia B NMIMHAPUYECKUX U cepude-
CKUX KOOpJAMHATax.

I'eomerpryecknii 1 pU3NIECKUI CMBICT, NPUIIOXKEHUS TPOHHOTO HHTErpaa.

Juddepennnanbable ypaBHEHHS: OCHOBHbIE TOHSTHS. 331a4H, IPUBOIAIINE K AU depeHIINaIbHEIM YPaBHEHUSIM.
Teopema cymiecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnaisHoro ypaBHEHHS.

YpaBHEHU ¢ pa3IeNAONUMHCS IEPEMEHHBIMU.

OnHopoanble quddepeHnmanpHble ypaBHeHHs | opsaka.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00yde-
HHUS

O1neHOYHBIC CPEACTBA

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.
82.

83.
84.

JIuneitnble ypaBHeHUs. Y paBHeHus bepHysu.

YpaBHeHUe B TONHBIX Auddepennnanax.

Juddepennunanbable ypaBHEHHS BHICIIMX MTOPSIIKOB: OCHOBHBIC TOHSATHS.

VYpaBHeHUs, NOMyCKaIOIIKE OHIDKEHHE MOPSIIKA.

Jluneiinple nuddepeHanbHble YpaBHEHUs! BBICIIMX NOPsAKOB. JIuHelHble oaHOoponHble AndepeHInanbHbIe
ypaBHEHHUS 2, N-TO HOPSIIKOB.

Wuterpuposanue JIOAY ¢ nocrosHHbIME KO3 dULIHCHTaAMU.

Jluneitapie Heomnopoaueie IY. Ctpykrypa obmero pemenuns JIHY.

Merton BapHaIiy IPOU3BOIBHBIX MTOCTOSHHBIX.

Waterpuposanne JIHAY ¢ moctosHHEBIME K03 PHUIHECHTaAMHU U IPaBOH YaCTHIO CIEIHAIFHOTO BH/IA.

Cuctemsl nuddepeHnuaibHbIX ypaBHeHHH. TeopeMa CyImiecTBOBAaHMS M €IWHCTBEHHOCTH peleHHs. Meton uc-
KITFOUCHUS JUTS PEIICHNS] HOPMAIbHBIX cucTeM Au(hepeHnInanbHbIX YpaBHEHUH.

YuncneHHbIe METOABI PELICHHS aNreOpandecKuX 1 TPAHCLCHICHTHBIX YPaBHEHUI.

YucneHHbIE METO/IBl PELICHUS ONIPE/IeIEHHOI0 HHTEerpaa.

OneMeHTH KOMOMHATOPUKH: TIEPECTaHOBKH, Pa3MEIICHHUS, COUCTaHNUS.

OCHOBHBIE TIOHATHS TEOPUH BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

JeiictBus Hag coObITUAMEU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUSI U YMHOKEHUS BEPOSTHOCTEH.

®opmyia noaHou BepoaTHocTH. PopMmyiia belieca.

[MTocenoBaTenbHOCTH HE3aBUCUMBIX HcTIbITaHN. Dopmyna bepHymm.

Crny4aliHble BEIMYHMHBI, UX BUJBI.

Psan pacnpenenenns. @yHKIus pacnpeenenns, ee cBoicTBa. [I10THOCT pacnpeneneHns, CBONCTBA.

YncnoBele XapaKTEPUCTUKK CITyJaiHBIX BEJINYMH: MAaTEMaTH4eCKOe OXXHAaHUe, AUCIIEPCHs, CpelHee KBaapaThye-
CKO€ OTKJIOHCHHE.

HopmanbHbiii 3aK0H pacnipeeneHus cliydailHOM BETMYHHBIL.

CucTeMbl CITyqaifHBIX BEIMYHH. 3aKOH pacipeesneHus. YncIoBele XapaKTePUCTUKN CHCTEMBI CITyJaifHbIX BEIHUHH.
3aBHCHUMOCTH CITyJalHBIX BETUYHH.

IIpenmer mMaTeMaTHUECKOW CTATHCTHKH. | eHepalbHast COBOKYIMHOCTh M BBIOOpKA. Bapmanmonusii psia. [lonuron.
I'ucrorpamma. Dmnupudeckas QyHKITUS pacipeeIeHHs.

CraTucTHYeCKHe OIIEHKH MTapaMeTPOB paclpeieNeH s TeHepaTbHONH COBOKYITHOCTH.

Cratucrudeckas nposepka runores. Kpurepuii cornacus. Kpurepuii ITupcona.

Koppensnuonsslii ananu3. OMnupuyecknii koaddunuenTt koppensauun. HaxoxaeHne ypaBHEHHs JIMHEHHOM pe-
rpeccUy METOAOM HaUMEHbBIINX KBaJAPATOB.
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CrpyKTypHBII

[Tnanupyemble pe3ynbTaTsl 00yde-

3JIEMEHT s Ol1ieHOYHbIE CPEACTBA
KOMIIETCHIINU
YMeTh —  pemars 3aJa4dy 10 U3y4acMbIM TE€O- Ilpumepnvle npaxmuyeckue 3a0anusn 014 IK3aMena U 3auema:

PETHUECKHU pa3jienaM;
— 00cyxaarh crocoObl 3¢ (HheKTHBHOTO
pemiennst TudQepeHInaNbHBIX ypaBHe-
HUI W WX CHCTEM; OMpeneniTb d¢dek-
TUBHOCTb PCHICHUA 3ala4U, IMOJTYyYCHHO-
ro ¢ IOMOIIBKO YHCJIICHHBIX MCTOIOB,
pacnio3HaBath 3(peKTHBHBIE pe3ynabTa-
TBl 00pabOTKM  JKCIIEPHUMEHTATBHBIX
JAHHBIX OT HeA(PPEKTUBHBIX

1. Beruncnute npeaensl:

_ 1l+4x=x* 3x-arcsin2x . . J2x—1-4/5
a) lim > e — 3 B) im :
x> X+ 3X” + 2X x=0 C0S X —CO0S™ X x->3 -3
d 2 =
2. Haiigure & st GyHKuumit: a) y = e 0) X=clg Z_t '
dx y = In(sin 2t)

3. Beruucauts: a) 3 —J3+i , 0) (1— i)28.

1-cosx ., ®) I(2x+5)-exdx.

4. Haiiti HeOTIpeIeNEHHBIM WHTETpAI:  a) Isin 3x-cos 5xdx, 6) .[
(x —sin x)?

V20
I xdx _
2 \/x2+5

1
6. BEIUUCIUTE OTpe/ieIeHHBIN HHTETPall I4x .arcsin xdx -
0

5. BeaucnuTh onpeneaeHHbIH HHTerpal

2
7. Haiiti mnomans (urypsl, orpanmdessoii mmamsavi: X =4, y© =4X.

-1 0 0 0

8. 3sMeHHTh OPAZIOK MHTETPUPOBAHMS J' dy J' fdx + J' dy J' fdx.
-2 ary 1y

9. BeraucimTh ” dxdy 1-x2, x>0.

DX +Y°
_fo_v2 _ 2 N3
10. Haiitn 1 noctpouts o6sacts onpeneneHus GyHKInu U=y9-x"—y" +(x-y) .

3 -
11. Haittu mosmbiii uddepennuan ¢pynxmun: £ =X In y—=3In ny-
12. HaiiTn 4acTHbIE NPOU3BOJHBIE NEPBOTO MOPAAKA (QYHKIIHH:

z =5x°y° +In(x+4y).

D:x<y<
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00yde-
HHUS

O1neHOYHBIC CPEACTBA

. [,,2 2
13. HancaTp ypaBHeHHE KacaTeIbHOU MJIOCKOCTH M HOPMaJ K MmoBepxHocTH Z =4/ X™ + Y™ B Touke (3, 4, 5).

2 3
14. Vicenenioats Ha sxctpemym dpynkrmio Z = X~ — 2XY + 4y
15. Pemmre 3amauy Komm: Y c0os® Xdy = (y2 +l)dX, y(O) =0.

16. Haiiure obee pemenne auddepennuansHoro ypapuerus Yy’ + y' = e?*,

17. Pemnth otHOpOIHYIO cucteMy nuddepeHratbHbIX ypaBHEHHUH:

x'=6x—y,

yi=x+4y.
18. IIpu mocraBke ¢ 3aBojaa Ha 0a3y 1000 pamxuONIpHEMHHKOB, ¥ 55 BBHIIIUIK U3 CTPOS JaMIbl. HalTH BEpOsTHOCTH TOTO,
YTO B3SITHIN HayJady NMPUEMHHK OyIeT NCTIPABHBIM.
19. IIaTHagUaTh 3K3aMEHAMOHHBIX OWMJIETOB COJEpXKAT MO 2 BONPOCA, KOTOPBIE HE MOBTOPSIOTCS, YK3aMEHYIOIIHICS
3HAET TOJBKO 25 BompocoB. HaiTh BEpOATHOCTH TOTO, YTO SK3aMEH OyZAET CllaH, €ClIU Ul 3TOTO JIOCTATOYHO OTBETUTH
Ha JIBa BOIIPOCA OJJHOTO OmieTa.
20. [IpuHMMaeM BEpOSITHOCTH POXKIEHHSI MAJIbYMKA U JIEBOYKH paBHbIMU. HaliTH BeposTHOCTH TOrO, 4To cpenu 10 Ho-
BOPO’KICHHBIX 6 OKaXYTCSI MaTbYMKaMH.
21. JlaH 3aKOH paclpe/ieleHns TUCKPETHON CiIydailHOW BeJIMUUHBIL:

X: [ 10 |20 |130 |40 |50
p: /01 02 03 |02 |02
BBIYUCIIUTh €€ MaTEMATHYECKOE OXKHUIAHNE, TUCIIEPCUIO U CPENIHEE KBAIPATHYECKOE OTKIOHEHHE.
22. lana GyHKIMS pacrpeeseHus] HeNPephIBHOM CiTyyaifHOM BeTMYMHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1
Haiiti mnoTHOCTh pacnpenenenus f(x), mocTpouTs ee rpaduk, BEpOSTHOCTD MOTIaIaHMs B 3aJaHHbIi uHTepBan [0,5; 2],
Mx, Dx, Ox .
24. 3apaHo pacripe/iesieHle BepOITHOCTEH JUCKPETHON IBYMEPHO# CilydaiiHON BEJIMYHMHBI:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3ax0HBI pacrnpeaciiCHd COCTABJIAIOIINX, K03(1)(1)I/II_II/I€HT KOppeJsiqun
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CrpyKTypHBII

[Tnanupyemble pe3ynbTaTsl 00yde-

DJICMCHT —— OHGHO‘IHBIC cpe€acrBa
KOMIIETCHIIN U
25. o BriGopke npu 3aganHoM yposae 3Haunmoctd OL = 0,05 mposeputs Mo kpuTepmio ITupcona rumoTesy o HOp-
MaJIbHOM PAacTpeeiCHHH TeHEPalbHONW COBOKYIMHOCTH. B ciiydae NpHHATHS THIOTE3bl O HOPMAIBHOM PACTIPEACICHUH
HalTH JIOBEPUTEIbHBIC HHTEPBAIIBI A MATEMATHICCKOTO OXKUIAHUS (I W CPEIHEro KBaapaTHYecKOro OTKIOHEHUS] O
IIpY YpoBHe HajexHocTH ¥ =1—
X. 4 7 10 13 16 19 22 25
I
n. 6 11 14 22 20 13 9 5
|
26. 13 HOpMaIIbHOM reHepasbHOM COBOKYITHOCTH M3BJIeUYeHA BEIOOpKa oObema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercsa npu ypose 3naunmoctd & = 0,05 mposeputs HyneByro rumotesy H,:o0® =0} =55, npuHsiB B Kaue-
CTBE KOHKYpHpYIOUIeH runoresst: a) H, : o’ #55,06) H,: o’ >55 wm H1 : 0° <55 B saBucumoctn ot ToJTy-
YEHHOTO 3HAYeHNI O .
Biagers - IPaKTHYECKHUMH HaBBIKAMU Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus

UCIIOJIb30BaHUSI MAaTEMATUIECKUX
MOHATHIA U METOZOB (M3y4aeMbIX
pa3enoB MaTeMaTHKH) MIPH PEIIEHUU
NPUKIIATHBIX 33]a4;

- HaBBIKAMU 0000IIEHUS Pe3yTbTATOB
pelieHus1, pe3yIbTaToB 00paboTKH
CTaTUCTUYECKOTO SKCIEPUMEHTA;

- croco0aMHu OLIEHMBAHUS 3HAYMMOCTH
Y MIPaKTHYECKOH MPUTOAHOCTH TIOITY-
YEHHBIX PE3yJIbTAaTOB

3agaya 1. 3aBUCHMMOCTP IYTH OT BPEMEHHM IPHU MNPSIMOIMHEHHOM JBIKEHHHM TOYKHM 337aeTCs YypaBHEHHEM

3 2
S=—t"+2t° -3, rme S — nyts B ™M, a t — Bpems B c. BolunciuTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.
3ananue 2. CoCTaBbTE AITOPUTM PELICHHS IMHEHHOTO OJHOPOAHOr0 AU(PEPEHIHAILHOTO YPABHEHHS C OCTOSHHBIMH
KO3 pureHTaMu.

3aganme 3. [logroroBsTe O0TBETH Ha Bompockl K /I3 Ne 8: YTo 3HAYUT OLIEHUTH T€HEpATbHBIC TTApaMeTpPhI IO BEIOOP-
ke? Chopmynupyiite onpenenreHHe TOYEUHOHW oleHKH. OmpenennuTe CMEUIEHHbIE W HecMelleHHbIe, 3(Q(eKTHBHbBIE U
Hed(ppeKTUBHBIE, COCTOATEFHBIE U HECOCTOSTENbHBIE OIIEHKH T'€HEPaJbHBIX MapaMeTpoB. [IpommmrocTpupyiite ompe-
JICJICHUS] TEOMETPUYECKH. 3alUIINTe pacyeTHbIE (POPMYIBI Uil CTPYIITUPOBAHHBIX M HECTPYNIIHPOBAHHBIX JaHHBIX:

BBIGOpOUHOTO cpesinero X (yKaKuTe €ro BEPOSATHOCTHBIN CMBICH); BbIGOpouHOM aucnepcuu Dp. Kak onennts mare-
MaTHYECKOe OKHJIaHHE 110 BHIOOPOYHOH cpenHel? OueHuTe IUCIIEPCHIO 110 UCTIPAaBIEHHOH aucnepcnu. Kakumu sBiisi-
FOTCSI TOUYEYHBIE OIICHKH MaTeMaTHYECKOTO OXKHIAHUS, TUCIEPCHH U CPEAHEro KBaApaTHYHOTO OTKIOHEHHS: CMEIEH-
HBIMHU WJTH HET, 3¢ (GEKTUBHBIMH WK He3()(HEKTHBHBIMHU, COCTOSITEIBHBIMH WIIM HECOCTOSTEIHHBIMH?

3agaua 4. Jlns wM3ydeHus KONMYECTBEHHOrO npu3Haka X M3 TeHepalbHOM COBOKYIIHOCTH WU3BIIEYEHA BHIOOPKA
Xp sty X, o0ObeMa N, umeromas 1aHHOE CTATHCTHIECKOE pacupeneneHue.

1). IlocTpoiiTe MOJUTOH YaCTOT.
2). IlocTpoiiTe SMOMPHUIECKYIO QYHKIHIO pacTIpeeICHHUS.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00yde-
HHUS

O1neHOYHBIC CPEACTBA

3). IocTpoiiTe rTHCTOTpaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiinure BeiGOpouHOE cpernuee X , BHIOOPOUYHYIO AUCIIEPCHIO DB, BBIOOPOYHOE CpeIHee KBaJpaTHUECKOE

2
OTKJIOHEHHE O, MCIIPABJICHHYIO JUCIIEPCUIO S° M UCIPABICHHOE CPEHEE KBAAPATUIECKOE OTKIOHECHHE S .

5). Ilpu nanHOM ypOBHE 3HAUMMOCTH OL IIPOBEPHTE IO KpUTEpHIO [InpcoHa TUmoTe3y 0 HOPMaIbHOM paclpese-
JICHUH T€HEePaIbHOM COBOKYITHOCTH.

6). B ciryuae npuHATHS TUIIOTE3bI O HOPMAIBHOM PACIpEeICHUN HAWANTE TOBEPUTENbHBIC HHTEPBAIBI IS Ma-
TEMAaTHYECKOTO OXWIAHUS ( W CPENHEr0 KBAJPATHUCCKOTO OTKIOHEHHS O TIpH JAaHHOM YPOBHE HAAEKHOCTH

Yy =1-o . (Hpunsts o = 0,01).

X.

9

13

17

21

25

29

33

37

n.

5

10

19

23

25

19

12

7

IK-1 - cocoOHOCTh K aHAJU3Y U CHHTE3Y

3HaTh - OCHOBHBIE ITOHATUA U METOALI MaTeMa- | 1. POpMynMpOBKE OCHOBHBEIX TEOPEM (CBOWCTB, MPU3HAKOB N3y4aeMBbIX IMMOHATHH, HEOOXOJUMBIE U JOCTATOYHBIE YCIIO-
TUYECKOI'0 aHaJIM3a: TCOPHH IIPEACIIOB U BIsI) B M3y4aeMBIX pasjieliax Kypca.
HETPEePBIBHBIX (YHKIHH, 1uddepeHi- 2. MeToibl pacKphITHsI HEOTIPEIeICHHOCTEH, BEISICHEHNS! HENPEPHIBHOCTH (DYHKIIMU OJHOW TIEPEMEHHON.
AJILHOTO ¥ MHTErPAILHOTO HCUNCIEHHS 3. {’anopMTiw MpUOJIMKEHHOT0 BRIYUCICHUS (DYHKIMH C MOMOIIbI0 nuddepernnana; HanucaHus ypaBHEHHs KacaTelb-
. . HOW IpsAMOH (TIJIOCKOCTH).
(GYHKIMIA OJHOW M HECKOJBKUX Iepe-
4. AJTOPHUTM TIOJTHOTO UCCIICAOBAHUS ()YHKITHH.
MEHHBIX, TEOPHH OOBIKHOBEHHBIX aH(]- o
. 5. MeTo/ibl BBISICHEHUsI KJIACCOB MHTETPUPYEMBIX (DYHKIMIL, a TaK)Ke METO/bl HEMOCPEJACTBEHHOTO MHTEIPUPOBAHUS U
bepenmmanbubix ypasHeHuii HU CHCTEM | i rerpupoBaHMs OCHOBHBIX KIACCOB (yHKIIHIA.
anbbepeHIMaNbHEIX ypaBHEHHIT; 6. Crioco0ObI BBIACHEHHUS CXOJMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
- OCHOBHBIC ITOHATHS U MCTOABI TCOPHHU [ 7. OOuIyro cXeMy MOCTPOCHUS KPaTHBIX HHTETPAJIOB U CBEJICHHUS UX K IOBTOPHBIM.
BEPOATHOCTEH M CTATUCTUYECKOTO aHa- | 8. CriocoObl HAXOXKIEHHS TIOrPEMIHOCTH B IPUOIMKEHHBIX BBIUMCIEHUSIX KOPHS YPABHEHUS U ONPEIEIEHHBIX HHTErpa-
JIn3a pe3yiabTaToB IKCIIEPUMEHTA JIOB.
9. OcHOBHBIE CIIOCOOBI CTATHCTHYECKOM MPOBEPKU THIIOTE3, BBISCHEHUS JOBEPUTENIBHBIX HHTEPBAJIOB JUIS IIAPAMETPOB
pacnpeneneHusl.
10. MeTos! IPOBEPKH TOMYIIEHHSI OITHOOK TIEPBOTO MIJIM BTOPOTO POJia MPH MPOBEPKE CTATUCTHYECKUX THIIOTES.
Ymethb - KOPPEKTHO BbIpAXaTh U apryMEHTUPO- | IlIpumepnsie npakmuueckue 3a0anus u 3adauu

BaHHO 00OCHOBEIBATH MOJOKEHUS
Hpe,[[MeTHOﬁ 00J1aCTH 3HAHHS U METO-
JOB MaTEMAaTHYCCKOIo aHaJIn3a aJId I10-
CTaHOBKH M PCHICHNA KOHKPETHBIX IIPpU-

3apanmne 1. CocTaBbTe AITOPUTM PEILEHHUS . .... 33Ja4U.

3anganme 2. Berancnure npuOIMKEeHHO Y = AU x? mpu X = 1,03.

3agaua 3. Berunciute npegen no npasuty Jomurans lim w.
X—2 X _4
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KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00yde-
HHUS

O1neHOYHBIC CPEACTBA

KIaJHBIX 3aJa4

3aganne 4. Chopmynupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa (PyHKIINH OTHOH IIepeMEeHHOH.
12

X2 —4

3amaua 6. KakoB reoMeTpuyuecKkuil CMBICI ONPEEICHHOI0 UHTErpajia OT JaHHOW (yHKIMHU B JaHHOM HMHTEpBaJE B Jie-
KapTOBOM cucTeMe KOOpAUHAT?
3ananue 7. YKaxuTe BEpHOE YTBEPKICHUE O QYHKLIUH ABYX IIEPEMEHHBIX |
a). TPaANCHT MEePIEHIUKYIAPEH KacaTeIbHON INIOCKOCTH;
0). rpafMeHT SABISIETCS IPOU3BOAHOM 110 HANIPABIICHUIO;
B). TPaJIUEHT SABJIAETCS KaCaTEIbHOM K JINHUH YPOBHS;
T'). TPaANCHT ONPENEIIAeT HalpaBIeHNEe MaKCUMaIbHOM CKOPOCTH H3MEHEHUS (DyHKIIUH.
3anganmne 8. Yxaxure JIOXKHOE yrBepxnenue o pyHKIIH ABYX ITepeMEHHBIX:
a). HempephIBHAs (PYHKIUSA Beeraa nquddepeHunpyema;
0). GyHkums, UMeroIas npeaesn B Touke M, MoXeT ObITh pa3pbiBHA B 3TOW TOUKE;
B). y auddepeHuupyeMoii QyHKINHN CYyIIeCTBYIOT YaCTHBIC TIPOU3BOIHBIE;
T'). U3 HENIPEPHIBHOCTH YaCTHBIX IPOM3BOIHBIX B Touke M cienyer auddepeHuupyeMocTb GYHKIMH B 9TOH TOUKE.
3amaua 9. /[Bymst MeTolaMH NIPOBEICHbI U3MEPEHUsI OJIHOM M TOM ke (u3ryeckoil BenruuHbl. [loaydeHsl cienyromnme
pEe3yNbTaThL:
a) B mepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
0) Bo BTOpOM cirygae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MoOXHO nM cuuTaTh, 4TO 002 METOJa 00ECIEeUNBAIOT OJANHAKOBYIO TOYHOCTh M3MEPEHHH, €CIIM MPHHATh YPOBEHb 3Ha-

3anaua 5. ccnesoBath QyHKUMIO U IOCTPOUTD €€ TpaduK: y =2 4

qmoctn @ = 0059 [peamnonaraercs, 4To pe3ynbTaThl U3MEPEHUH paclpeesieHbl HOPMAIbHO M BEIOOPKH HE3aBUCH-
MBI.

Bnanets

- HaBBIKAMHU HCIIOJIb30BAaHUS JIOTHUECKU
BEPHO, apryMEHTUPOBAHO U SICHO CTPO-
UTh YCTHYIO U NHUCBMEHHYIO peyb Ha
PYCCKOM $I3bIKE, TOTOBUTh U PEAAKTUPO-
BaTh TEXHUYECKHE TEKCThI C MaTEeMaTH-
YeCKOH CHMBOJHMKOW Wi (hopMysiamu,
nyOJIMYHO TNPEACTaBIATH COOCTBEHHBIE
U U3BECTHBIE HAYYHBIE PE3YJILTATHI, BEC-
TH JUCKYCCHUU;

- HaBBIKAMHU U METOAMKaMH 00001IeHus
Pe3yNbTaTOB PELICHUS, SKCIIEPUMEH-

IIpumepuvie npakmuueckue 3a0anus
3apanme 1. [Topasmemuisiite:

1) BepHo 11, 4TO CyMMa, pa3HOCTh 1 IIPOU3BEICHHE IBYX YETHBIX (DYHKIMH €CTh YeTHast (yHKIH?

2) Kako#i, B cMbIciie 4eTHOCTH, OyeT GyHKIHS, paBHas IIPOU3BEICHUIO (CYyMME) JIBYX HEUSTHBIX (DYHKIIHHA?

3) CymecTByloT 11 QyHKINH, 0OpaTHble caMuM cebe (IpH J0Ka3aTeNnbCcTBE BCIOMHMTE TpeUIOKeHne o rpadukax
00paTHBIX (QyHKIHI)?

4) Mosxer i yeTHast QyHKIUS OBITH CTPOIO MOHOTOHHOM?
3aganue 2. Cucremarm3upyiite U 0000IMTE BCEe KITIOYEBBIC MOHATHSA M MPUEMBI PEIICHHUS THIIOBBIX 33734 MO TeMe
«[IponsBoxnas» u «IIpuMeHeHne TPOU3BOIHOI ITpH MCCIeT0BaHUN (GYHKINIY. Pesynprat ohopmuTe B Bue TaOIHIIHI.
3aganue 3. CHUMHTE BUJEOPOJIMK HA TeMy «S Haydy Bac pemaTh 3aJauu 1o TeMe. ..». [I[pIMepHBIi CITUCOK TeM:
1) [eiicTBust HaJ KOMIUIEKCHBIMU YHCIIaMH B pa3Ho# popme.
2) Beruucnenne npeaenoB GyHKIUN OTHOM epeMeHHOH.
3) Penienne 3a1a4 Ha MCCIEIOBAHNE HEPEPHIBHOCTU (PYHKIIMHU M XapaKTEPUCTHKE TOUYEK €€ pa3phIBa U T. .
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TaJbHOMU JACATCIBHOCTHU

IIK-3 - roToBHOCTH MCNOIb30BaTh PU3NKO-MATEMATHYECKUH aNmapar AJs1 pellieHusI 32124, BOSHUKAIOLIUX B X0/e MpodeccuoHaIbLHOI 1eATeTbHOCTH

3HaTh

- OCHOBHBIE TOJIOKEHUSI TEOPUHU Ipefe-
JIOB ¥ HEMIPEPHIBHBIX (DYHKILIWH,

- OCHOBHBIE TeopeMmbl aAuddepeHnans-
HOTO M HHTETPaJbHOIO HCUHCIICHUS
(YHKIMH OJHOW M HECKOJNbKUX Tepe-
MEHHBIX, MeToabl AuddepeHIHaTHLHOTO
WCYUCIICHUS UCCIIe0BaHUs (PYHKIIUH,

- OCHOBHBIE TUIBI OOBIKHOBEHHBIX IH(-
(epeHIMaNnbHbIX YpaBHEHUH W METOJbI
UX peLlieHus,

- OCHOBHbIE MOHATHSI TEOPUU BEPOSITHO-
CTEN U MaTEMaTUYECKOW CTATUCTUKU

CMmotpu (aiin — «Crrcok Borpocos k [TK-3-3»

VYMmeTs

— TpUMeHATh MeTonbl nuddepeHmn-
AIbHOTO MCYHCIICHUS U1 UCCIEA0BaHUS
(GYHKUIMI OTHOW U NIBYX MEPEMEHHBIX (B
TOM YHCJI€ HA SKCTPEMYM, [IOBEJCHUE Ha
rpaHuIe 00JacTH 3alaHus U T.11.);

— BBUIBJIATh, CTPOUTH W pelIaTh Mare-
MaTH4YeCKHe MOJIENH MPUKIAIHBIX 3a-
nau;

- 00cyx1aTh crtocoObl 3PPEKTUBHOTO
pelieHns 3aja4, pacro3HaBath A ek-
THBHBIE PE3yNIbTaThl OT HE3()(PEKTHBHBIX

IIpumepuvie npakmuueckue 3a0anus u 3a0aqu

3aganne 1. [Tokaxwure, 4T0 mpesen fiy X=X ue moxer ObiTh BhrancieH o npasuiy Jlomurans. Haiigure stot mpe-
X% X + COS X

JIeT APYTHM CIIOCOOOM.

flx)=3-x7 Lxp =1 o
3anaua 2. K rpaduxy GpyHKIIuN / B ero Touke ¢ abcuuccoii ¥ ~ " mpoBeneHa kacareiabHas. HaiiTu muomans
TpeyroJbHIKa, 00pa30BaHHOTO KacaTelNbHOU M OTPe3KaMHU, OTCEKaeMBIMH €10 Ha 0CIX KOOPJIMHAT.

3apaya 2. Haiftu neHTp Macc OZJHOPOJHOTO Teja ( y = 1) , OTPaHMYEHHOTO ITOBEPXHOCTSIMH y2 +2°<x<2.
3amaua 3. Haiitn HauGonbliee v HauMeHblnee 3HadeHust GyHKumn z =5x° +8y —2X+1 B 3amMkHyTO# 0o6mactu /I,

OIpaHUYEHHOHN uHuAMH X = 4, y2 =4X.

3ananmue 4. [Togymaiite, ¢ HOMOIIBIO CPENICTB KAKOTO pa3jielia MaTeMaTHKUA MOXKHO PEIIUTh CIeIYIOULYO 3a1a4y.
«Jlnst yOOpKH CHera Ha yJIMIax TopoJia UCIOJIB3YIOTCSl CHEroyoopouHbie ManHbl. OHU paboTalOT B TEYSHUE CBETIIOTO
BpEMEHH CYTOK € 6 10 18 4acoB ¢ MOCTOSHHOM ckopocThio yoopku cHera 400 (m%/4). sMenenne o6beMa cHera, BbIIa-

ds 2
— =120 - 51,
dt 'meS(I),

by _
oGbeM cHera (B M3), Bhimasmero 3a Bpems t (8 uacax), 0 €7 £24. B yoment Bpemenn! = 0 a yunax ropona nexut

Jaomiero Ha yJMIbl Topoaa B Tropoa€ B TECUYCHHUE CYTOK, MOXHO ONHCATh YPaBHCHUEM
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CrpyKTypHBII

[Tnanupyemble pe3ynbTaTsl 00yde-

DJICMCHT OI_IGHOLIHBIC cpe€acrBa
KOMIIETEHIIUU i
1000 m® cHera. YcTaHOBUTE COOTBETCTBHE MEXKLY BpEMeHeM t M 00beMOM CHera, JIEXKAIIEro Ha YIUIAX ropoa (I) »
CoCTaBbTE MaTEMaTHICCKYIO MOJENb STOH 3a/ladd ¥ pelnnTe e€.
Brnaners - HaBBIKaMH IIOCTPOCHUSA U PEIICHU Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u

MaTeMaTHYECKUX MOJIeNe MPUKIIaIHBIX
3a1ad;

- croco0amMy OLIEHMBAHUS 3HAYUMOCTH U
MIPaKTHUYECKOI MPUTOAHOCTH MOTyUYeH-
HBIX pe3yIbTaToOB

3agauva 1. [{nsa penieHns 3a1aun cAelaiTe CXeMaTHIeCKUN YepTeX U MONyInTe (PYHKIIMOHAIBEHYIO 3aBUCUMOCTb I10
yKa3aHUIO K 3amade. Halinure o0nacTh onpeneneHus 3Toi (yHKIUU IO CMBICTY 3aJadi. Berauciure 3HaueHUS STOH
(hYHKIMY TIpH TPeX pa3iHyHBIX 3HAYCHUAX apryMeHTa. Mccnemyiite pyHKINIO Ha HanOoJbIllee U HAaMEHbBIIIee 3HaUe-
Hus. OTBETHTE HA BOTIPOC 33/1a4H.

«Ceuenue TOHHENS UMeeT (GOpMY MPSIMOYTOJIbHUKA, 3aBEPIISHHOTO MOJyKpyrom. Ilepumerp ceuenns 18 m. [Ipu kakom
paauyce TONIyKpyra IUIONmaab CeUeHust Oy1eT HanOObIeiH?

0603HaubTE paguyc noaykpyra uepes I u BeIpasute mwiomans S cewenms kak dynxmuro ot I': $=5(n .

3apmaya 2. Ha xakoii BeIcOTe I' Ha [IEHTPOM KPYIJIOTO CTOJIA pajiyca a ciaeayeT IOMECTHTD JIaMITy, YTOOBI OCBEIICH-
HOCTb Kpasi cToja Obu1a Hanbospmiei? (CaMocTOATENHHO MTPOaHATN3UPOBATh CPEACTBA (3HAHUS, METO/IBI) KAKOTO pas-
JieTla MaTeMaTHKH MOTPeOyIOTCs TS peIICHNs TaHHOW 3a/1a4H).

x =190

3anaua 3. 1o BeIOOpKE 0OBEMa n=35 HalJIeH CpeHHil BecC T U3/, U3rOTOBJICHHBIX Ha NEPBOM CTaHKE;
m=40 . . §=180
o BEIOOpKE 00BeMa Hali/ieH cpeqHuil Bec

D(X)=702" D(Y)=802*
H, :M(X)=M(Y)

r PIS,IleJIPlﬁ, H3IrOTOBJICHHBIX Ha BTOPOM CTAHKE. FeHepanL—

a=001

HBIE JIUCIICPCHH W3BECTHBI: . TpeOyeTcs npu ypoBHE 3HAYMMOCTH TPOBEPUTH

HYJIEBYIO THIIOTE3Y

2) H, :M(X)=M(Y)
5) HiM(X)>M(Y)

pu KOHKYpHpYIOLIeH THITOTE3e
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0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATeIM U KPUTEPUU OLleHUBAHUS:

[TpomexxyTouHasi arTecTanys 1Mo AucHMIUIMHE «MaremaTikay BKIIOYAeT TEOPETUYECKHE BOIPO-
Chbl, MTO3BOJIAIOIINEC OLICHUTL YPOBCHb YCBOCHUSA O6y‘-IaIOH_II/IMI/ICH 3HaHI/II71, U IMPAKTHUYCCKUC 3aJJaHUs, BbI-
SBJISIFOIIME CTETICHb C()OPMHUPOBAHHOCTH YMEHUIl M BJIaJeHUH, MpoBoaUTCS B opme sk3ameHa (1 u 2
cemecTpsbl) U B popme 3adera (3 cemecTp).

DK3aMeH 10 JaHHOW JUCHUIUIMHE MPOBOJIUTCS B YCTHOH (pOpMe IO IK3aMEHAIIMOHHBIM OMIIeTaM,
KaX/IbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BONPOCA U JIBA MPAKTUYECCKHUX 3a/1aHUSI.

IMoka3aTeju 1 KPUTEPHH OLIECHMBAHUS IK3aMeHA:

— Ha OIECHKY «OTJIMYHO» — O0yYArOIIUICS JIEMOHCTPUPYET BBICOKHH YPOBEHb COPMHPOBAHHO-
CTH KOMIIETCHIINI, BCECTOPOHHEE, CUCTEMATUYECKOE B IITyOOKOe 3HaHKME y4eOHOTro MaTepuana, CBOOO -
HO BBITIOJHSIET MPAKTUYECKHUE 3a/IaHMsI, CBOOOJHO ONEPUPYET 3HAHHUSIMU, YMEHUSIMH, IPUMEHSET UX B
CHUTYaISIX MOBBIIICHHOH CII0KHOCTH.

— Ha OIICHKY «XOPOII0» — O0YYaIOIIHIACS IEMOHCTPUPYET CPEAHUN YPOBEHb COPMHPOBAHHOCTH
KOMITCTCHIIMI: OCHOBHBIC 3HAHHUS, YMCHHUSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OMIMOKH, He-
TOYHOCTH, 3aTPyJHCHHS MPH aHAJUTUYCCKUX OIEPalUsiX, MEPEHOCE 3HAHWN U yMEHHWI Ha HOBBIC, HE-
CTaH/IapTHBIC CUTYAIIUH.

— Ha OICHKY «Y/IOBJETBOPHUTEIbHO» — OOYYAIOIIUICS JIEMOHCTPUPYET IMOPOTOBBIA YpPOBEHBb
cOpPMUPOBAHHOCTH KOMIIETCHIIMI: B X0JIe KOHTPOJIbHBIX MEPOIIPUATHIA JOIMYCKAIOTCS OIIMOKH, TPOSIB-
JSIETCSL OTCYTCTBHE OTICIbHBIX 3HAHWM, YMEHHIA, HABBIKOB, O0YJArOIIUIICS UCTIBITHIBACT 3HAYUTEIIbHBIC
3aTpyJHCHUS [IPH ONIEPUPOBAHUY 3HAHUSIMHU M YMCHUSMHU IIPU MX MIEPEHOCE HA HOBBIC CUTYAIlUH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEIBLHO»— O00YJarOIIUICS IEMOHCTpUPYET 3HaHus He Oosiee 20%
TEOPETHUYECKOr0 MaTepHaa, JOIMYyCKaeT CYIICCTBEHHbBIC OMIMOKU, HE MOXKET MOKa3aTh WHTEIUICKTYallb-
HBIC HABBIKH PEIICHUS MPOCTHIX 337a4 WM HE MOXET MMOKa3aTh 3HAHMS JIa)Ke HA YPOBHE BOCIIPOU3BE/IC-
HUS U 00BSICHEHUS HH(OPMaLIUH.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

- U1 c1avu 3a4eTa o0yuaromuiics mokaseiBaeT chopmupoBanHocTh kommereHuil OITK-1, TTK-1
u [1K-3 mo pasnenam 3-ro ceMecTpa, T.e. TOKa3bIBACT COOTBETCTBYIONINE 3HAHMS (10 KpaiiHel Mepe, Ha
YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS WH(GOPMAIIUU) U WHTEIIEKTyadbHbIe HABBIKU PEIICHUS Mpe-
JIO’)KEHHBIX B TaOmuIle 11.7a) 3a1ady;

- 3a4eT He CAaH, €CIM pe3ysbTaT O0y4eHHs HE JOCTUTHYT, OOyUaloIIMiCs HE MOXKET MOKa3aTh
3HAaHUA Ha YPOBHC BOCIIPOU3IBCACHUA U 00BICHEHHUS I/IH(l)OpMaIII/II/I, HEC MOXCT MMOKa3aTb HHTCIIJICKTYaJIb-
HbIE HaBBIKU PEIICHUS MPOCTHIX 3a/1au.

8 YueOHO-MeTo1HYecKOe U HH(OpMAIIHOHHOE o0ecTieYeHre TUCIHIJIMHBI (MOYJIs)
a) OcHoBHAas JMTEpaTypa:

1. [Munaues B. C. Boicias maremaruka: yueonuk / B.C. llunayeB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bsiciee 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
JOCTyMA: JIsl aBTOPU3. TOJIb30BaTeNeH.

2. Maremaruka: yuae0. mocobue / FO.M. [lanmnos, JI.H. XKypbenko, I'.A. Hukonosa, H.B. Hukono-
Ba, C.H. Hypuesa ; mox pen. JI.H. XKyp6enko, I'.A. Hukonooii. — Mocksa: THO®PA-M, 2019. — 496
c.— (Bpicmiee oGpazoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. - Tekcrt: 3M€KTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/989799. — Pexwum mocTyma: st aBTOpHU3. MOJIb30BaTe-
nei.

0) JlonoJiHUTEIbHAS JINTEpaTypa:

1. Teopust BeposSTHOCTEH M MaTeMaTHYeCKas CTAaTUCTUKA: YdyeOHoe mocodue / buprokoma JI.T'.,
bob6puk I'.'U., MatseeB B.U., - 2-e uzn. - Mocksa: HUL MH®PA-M, 2017. - 289 c. (Bricmiee 06pa3o-
Banme: bakamaBpmar) ISBN  978-5-16-011793-5. -  Tekcr:  amektponnsii. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum noctyma: ais aBTOpH3. NOJIb30BaTEICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899

2. MaremaTuka B mpuMepax W 3amadax: yue6. mocobue / O.M. Jlertapesa, JI.H. Xyp6enko, I'.A.
Huxonosa, H.B. HukxonoBa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. — 372 ¢. — (Bricmee 00-
pazoBanme: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: osnekrponnbii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum mocTyma: it aBTOPH3. IOJIb30BATEIICH.

3. lanko, ILLE. Bpicmas matemaTuka B ynpaxkHeHUsx M 3amadax. (B 2-x wactax) [Tekcr] /
I1. E. lanko, A. I'. Ilonos, T. 5. KoxxeBHukoBa. - M.: Beiciras mkoia, 1986-2009. ISBN: 978-5-488-
02201-0. - 6onee 1000 mT.

@uxrtenronsil, .M. OCHOBBI MaTeMaTHYECKOTO aHaiM3a: yuyeOHUK: B 2 dacTsax / .M. Ouxren-
roneil. — 11-e u3z., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. — 444 ¢. — ISBN
978-5-8114-0190-1. — TekcrT : 37EKTPOHHBIN // DIEKTPOHHO-OMOIHMoTeuHas cuctema «Jlanpy : [caift].
— URL.: https://e.lanbook.com/book/112051 . — Pekum mocTyma: A1 aBTOPH3. MOJIb30BaTEICH.

4. ®uxtenronbil, .M. OCHOBBI MaTEMAaTHUYECKOTO aHanu3a: y4eOHuK: B 2 yactsx / [.M. ®Ouxren-
rosbil. — 10-e u3x., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. — 464 c. — ISBN
978-5-8114-0191-8. — TekcT: 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEeYHasi cuctema «Jlauby @ [caift].
— URL: https://e.lanbook.com/book/115730 (mara obpamienus: 06.10.2019). — Pexum mocrymna: s
aBTOPH3. IIOJI30BATEIICH.

5. lllunaueB B. C. 3amaynuk mo Beicuiedt Mmatematuke: yueb. mocodue / B.C. IlIumaueB. — 10-e
u3., crepeotun. — MockBa: UHDOPA-M, 2020. — 304 c. — (Bsicmee obpaszoBanue). - ISBN 978-5-
16-101831-6. — Tekct: anexrponnbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) METOAMYECKHE YKAZAHUS

1. Abpamosa, 1.M. DnemMeHThI BEKTOPHOH anreOpbl M aHAIUTHYECKOW reoMeTpuu: MeTtoandyeckue
yKa3zaHus 11 ctyaeHToB | kypca Becex cnenuansHocteil. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, 1.A. Kpussle u nosepxnoctu 2 nopsaka. [losnspnas cucrema koopaunar. [Ipakru-
kyM — Marauroropck: 'OY BIIO «MI'TY um. I''M. Hocosay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust QpyHKIIMI KOMIUIEKCHOTO MepeMEeHHOro: MeToJuuecKue yKa3aHus 1 Ba-
pUAHTBl MHIMBUIYaJIbHBIX 3aJlaHUN JUJI CTYIEHTOB BCeX creuuaibHocTteli — Marnurtoropek: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIil HHTETpaI: METOAUYECKUE yYKa3aHUsI JIJISl CTYJEHTOB — Maruuro-
ropck: 'OY BIIO «MI'TY um. I'.'1. HocoBax, 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI TUHEWHOW anreOphl, BEKTOPHOW anreOpbl U aHATUTUYECKONH TeOMeT-
pun: Yue6Hoe nocobue. - Maruutoropek: 'OY BIIO «MI'TVY um. I'.1. HocoBay», 2010 — 63 c.

7. T'yruna E.M. JIaGopaTopHblii mpakTukyMm no cratuctuke ¢ npumeHenuem EXCEL: Meton. ykas.
s 1abopaTOpHBIX paboOT Mo MaTemMaThdeckoi cratuctuke.- Marauutoropck: 'OY BIIO «MI'TY um.
I".1. Hocosay», 2009 — 40 c.

8. U3ocoB A.B. 'apMonHnyeckuii ananu3: MeToauueckue ykazaHUs M BapUaHThI 3a/laHUil Ui ca-
MOCTOSITEIbHON pabOThI U KOHTPOJIS 3HaHUH cTtynenToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTusi u BeposiTHOCTh. YacTh 2: Meton. ykas. - Marautoropck: ['OY
BITIO «MI'TY mmMm. I''M1. HocoBay», 2010. — 25 c.

10. Masuenxo, E.II. IlpomsBoxnas u nudpdepenuman pynxmuu. [Ipaktukym.- MarHuToropek:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masuenxo E.II. MccnenoBanue ¢pynkuuit u nocrtpoenue rpapukos. [Ipaktukym. — Marauro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBa», 2011. — 20 c.

12. CaBymkuna H.®. Kom6unaropuka. CobsiTue u BepositHocTh. Yacts |: KomOGunaropuka. An-
reOpa coOpITuii: MeTroa. ykazaHus 1no guciumuimie «MareMaTuka» Ajs CTyIeHToB | Kypca Bcex crenu-
ampHOCTEr. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPChI:
1. Axkmanosa 3. C. HeonpezeneHHbli HHTETpal: OT TEOPUHU K ITPaKTUKE [ DIEKTPOHHBIN pecypc]:
yaebnoe mocodue / 3. C. AkmanoBa ; MI'TVY. - Maraurtoropck: MI'TVY, 2015. — 1 251eKTpoH. ONT. JUCK
(CD-ROM). — URL:
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https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — MakpooObekT. — CBeneHus goctynHbl Takke Ha CD-ROM.

2. Ananutudeckas reoMmeTpus [ DnekTpoHHbIi pecypc]: npaktukym / T. I'. Ky3una, O. C. Auapo-
cerko, T. B. Mopo3soga, O. B. [TerpoBa; MI'TY. — Maruurtoropck, 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. Anucumos A. JI. Marpunel. Onpenenutenn. CUCTEMBI IMHEWHBIX allreOpanyecKnX ypaBHEHUN
[DnexTpoHHEIH pecypc]: yaeoHoe mocobue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenesa ;
MI'TY. - 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. - Makpooonexr. - ISBN 978-5-9967-1000-3.

4. bonpapenko T. A. MaTerpansHoe NcuucieHne QyHKIMHA OTHOW IePEMEHHOM [ DIEKTPOHHBIN
pecype] : yue6noe nocodue / T. A. bounapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anekTpoH.
onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/33
42.pdf&view=true. - MakpooowekT. - ISBN 978-5-59967-1001-0.

5. BbynprueBa C. B. Marematuka: npeiensl 1 HENPepbIBHOCTH GYHKIINHM OHON nepeMenHoi. [Ipak-
TUKYM [ DeKTpOoHHBIN pecypc]: yaeonoe nocodue / C. B. Bynbruesa; MI'TY. - Marautoropck: MI'TVY,
2017. - 1 sanextpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/33
38.pdf&view=true. - Makpooonekr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepenunansupie ypaBHeHHS [ DNEeKTPOHHBIN pecypc] : yaeOHoe mocodue / M.
B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 a7eKTpOH. ONT. JUCK
(CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/10
45.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OcHOBBI MaTeMaTH4ECKOT0 aHAIK3a [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue.
Y. 1. IndpdepenunansHoe ucurcieHne GyHkuu ogHon nepemenHoi / JI. A. M3ocosa, JI. A. I'pauesa ;
MI'TY. - Marauroropck : MI'TV, 2015. - 1 sanektpos. 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. Koporenkas B. A. ®yHKIHH HECKOIBKUX MTEPEMEHHBIX [ DJICKTPOHHBINA pecypc] : yaeOHoe moco-
oue / B. A. Koporenxas, 0. A. U3Bekos ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 snekTpoH. onr.
auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/11
64.pdf&view=true. - MakpooOBEKT.

9. Teopus BepoATHOCTEH U MaTeMaTUUYECKask CTATHCTHUKA: STIEKTPOHHOE yueOHOE MOCOOHe U MpaK-
TUKYM C JabopaTOpHBIMU paboTamu [ DnekTpoHHBIH pecype] / A. B. U3ocos, JI. A. M3ocosa, JI. A. I'pa-
yeBa, E. M. ['yruna. - Marauroropck : MI'TY, 2013. - 1 anekrpon. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpooOBbeKT.

r) IlporpamMuoe odecnieuenne 1 UHTEpHeET-pecypchbl:
IIporpammHoe oGecnieueHue

Haumenosanue 110 Ne noroBopa Cpoxk neiCTBUS TULCH3UU
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 0OeccpoyHO

FAR Manager CBOOOIHO pacrpocTpaHsIeMoe 0eccpouHo

7Zip CBOOOHO PACIIPOCTPAHAECMOE 0OeCCpOIHO

IIpodeccnonanbHbIe 6a3b1 JAHHBIX U HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI
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HasBanue xypca

CchUIKa

HammonanpHas

(PUHII)

UH(POPMALMOHHO-aHATUTHYECKAs
cucrema — Pocculicknii MHACKC HAYYHOTO LUTHUPOBAHUS

URL:
https://elibrary.ru/project_risc.asp

IlouckoBast cucrema AxazeMus
Scholar)

Google (Google URL: https://scholar.google.ru/

WNudopmannonnas cucrema - Exnnoe okHo goctymna

K MH(OOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

OnekTpoHHbIE pecypchl OmOmmoreku MITY um.

http://magtu.ru:8085/marcweb2/Defa

I''1. HocoBa ult.asp
VYHuBepcurerckas — uH(GOpPMAIMOHHAs  CHCTEMa T .
POCCILS https://uisrussia.msu.ru

9 MaTepuajibHO-TeXHUYECKOe ofecnedeHne JUCHUNIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obecrieueHue JUCHUITIINHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

Y4eOHble ayTUTOPUH JUI TPOBEACHUS
3aHATUH JIEKIIMOHHOI'O THUIIA

Jlocka, MyJIbTUMEMIHBIC CPEJCTBA XPAHEHHUS, IEPEAAYn |
npeCcTaBICHUs HHPOPMALIUU

Y4eOHble ayTUTOPUH JUIS TPOBEACHUS
MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHJMBUIYAJIbHBIX KOHCYJIbTALIUM, Te-
KYIIEro KOHTPOJII U MPOMEKYTOYHOM
aTTecTalyu

Jlocka, MybTUMEMIHBIN IPOSKTOP, SKPaH

Kommuiekc Metoanueckux pa3padoTok (pa3faToOyHOro MaTepu-
ajla ¥ METOJIMYCCKUX yKa3aHHi) M\MIM KOMILIEKC TECTOBBIX
3aIIaHI/II\/JI AJId TOATOTOBKU U MPOBCACHUA ITPOMECIKYTOUYHBIX U
pYOEKHBIX KOHTpOJIEH

IloMmenienus I8 CaMOCTOSTEILHON
paboThl yyammxcs

[Tepconanbubic KOMIBIOTEPHI ¢ TakeTroM MSOffice, Beixogom
B IHTEpHET M ¢ JOCTYIOM B 3JICKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCHTETA

[Tomemnienue 11t XpaHeHus: U npodu-
JAKTHUYECKOTO O0CIyXHBaHUSA Yy4el-
HOTO 000pYyI0BaHUS

[Ixadsr a1 xpaHeHUs: yueOHO-METOIUYECKON JOKYMEHTAIINH,
yueOHOr0 000PYIOBaHMS U YUeOHO-HATIISIHBIX TOCOOUH
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