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PaGouas nporpamMma coctasnena va ocHose ®I'OC BO 1o HanpasieHHIo MoAroTOBKH
22.03.02 Metamnyprus, yrsepaaensoro npukazom MOuH P® or 04.12.2015 r., Ne 1427,
&

PaGouas mporpamma paccMoTpeHna H o00peHa Ha 3acesanun kadenps Boicwen  mamemamuxu

«5» centadps 2017 r., nporokon Ne 1.
3ag. kadeapoi (17; /E. A. [Ty3ankosa /
(noonuce)

PaGouas nporpamma o100peHa MeTOIM4eCKoi komMuceueit  Aucmumyma ecmecmeosnanus  u
cmanoapmusayuu  «25» centsadps 2017 r., nporokon Ne 1.

Tpencenarens S /W 10. Me3un /
(nodniucy)

&

CornacoBano:

3aB. kaeapoit  Texnonozutt 0bpabomxu mamepuaios

PaGouas nporpamma coctagiena: — npogeccop kad. Beicmiei MaTeMaTHKy, K.T.H.

"/ 10.A. Ussekos /

Penensent: sonent kad. [TpukiaaHoii MaTeMaTHKH H HHPOPMATHKH, K.¢).-M.H.

/ JL.B. CmupHOBa /
(nfonucs)



SAuer pernerpawin wavenennii u 1onoanennii

ROC COJACDARAHHE

1 esiu 0CBOEHUSA TUCHUTIIHHBI

[enssMu oCBOCHMS MUCHIUIUIMHBI «MaTeMaTrkay SBISIOTCS. 03HAKOMUTH O0y4aeMbIX C OCHOB-
HBIMH TIOHSITUSIMA ¥ METOJIaMU BBICIIEH MaTeMAaTHUKH, CO3/IaTh TEOPETUUECKYIO U MPAKTUIECKYI0 06a3y
MTOATOTOBKH CTICIIHAIMCTOB K JEATEIHLHOCTH, CBI3aHHOW C MCCIICIOBAHUEM, Pa3padOTKON M TEXHOJIO-
THSIMU TIPOIIECCOB MOJIYYCHUS METAJUIOB ¥ CILIAaBOB, METAJUIMUECKUX U3 TpeOyeMOoro KauecTBa, u
OCHOBAaHHBIX HA MPUMEHEHUN MAaTEMAaTHYECKOTO aHau3a U MOJICITMPOBAHUS.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPpOorpaMMbl



MOJArOTOBKM 0akajiaBpa

JucuuruimHa «MaremaTnkay BXOAUT B 0a30BYI0 4acTh 6J0ka 1 06pa3oBaTenbHOM MPOrpamMMEl.

OcBoeHMe JaHHOHN NUCLMIUIMHBI NIPEANOJaraeT, 4Yro B pe3yabTaTe U3y4eHHsl IIKOJIBHOI'O Kypca
MaTeMaTHKU 00ydaromuiicss UMeeT c(OPMHUPOBAHHOE TPEACTABICHNE O MAaTEMaTHKE KaK YHUBEPCAIb-
HOM f3bIKE HayKH, 00 UAEAX M METOJlaX MaTeMAaTUKH, BJIaJeeT MaTeMaTUYECKUMU 3HaHUSIMH U YMEHU-
SMH, COOTBETCTBYIOIMMH DesiepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHAapTa obmero odpa-
30BaHMsl, UMEET Pa3BUTOE JOIMUECKOE MBIIIUIEHUE, IPOCTPAHCTBEHHOE BOOOpakeHHe, 001a/1aeT BBICO-
KMM YPOBHEM aJIFOPUTMHUECKOHN KYJIbTYpHI.

3HaHUSA U YMEHMs, YCBOCHHbIE B MPOLIECCE U3YYEHUS MaTeMaTHKU HEOOXOIUMBI JJIsi OCBOCHUS
APYTUX JUCUUIUIMH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO IIUKIIOB.

3 Komnerenuuu odyyarwouierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI
AUCHMILIMHBI M IVIAHUPYEMbIe Pe3yJbTAaThl 00y4YeHUst

B peE3yIbTaTeC OCBOCHUS NUCHHUIIIINHBI «MaTtemaTuka» o6yqa}om1/n710;1 JOJI2KCH O6Ha,I[aTb cieny-
FOIIIMMH KOMIICTCHIUAMM:

CtpyKTypHBII
JJIEMEHT [Inanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIMH
OIIK-4 — rOTOBHOCTB COYETATH TEOPHIO U MPAKTHKY /ISl pellieHHUs] HHKEHEPHBIX 3a1a4
3HaTh - OCHOBHBIE TIOJIO’KEHUSI TEOPUU IPEESIOB U HENPEPHIBHBIX (DYHKIMH, rpadMKH OCHOBHBIX
3JIEMEHTAPHBIX (YHKIHIT U X CBOMCTBA, OCHOBBI YUCIICHHOTO PEIICHHUS TPAHCIICHACHTHBIX
ypaBHEHHIA,

- OCHOBHBIE TeopeMbl AU (HEepeHIINaTBHOTO U HHTETPATBHOTO UCYHUCICHUS (QYHKIMHA OTHON
W HECKOJBbKHX MEPEMEHHBIX, METOIbl Tu(QEepeHINaTbHOI0 HUCUUCICHHUS HCCIIEIOBAHHS
(byHKLUI, OCHOBBI YUCJICHHBIX METOJIOB BBIYHMCIICHUS ONPEAETICHHBIX HHTETPAJIOB,

- OCHOBHBI€ THITbI OOBIKHOBEHHBIX T GepEeHIINATEHBIX YPAaBHEHUH H METO/IBI X PEIICHUS,
- OCHOBHBIE ITOHSTHUSI TEOPUU BEPOSITHOCTEN U MATEMATHYECKONW CTATUCTUKU

YMmeTh —  peliaTh 3aJa4u 110 U3Y4aeMbIM TEOPETUYECKU pa3zesiam;

— o0cyxaaTh crocoObl 3PQeKTUBHOTO pemeHus nuddepeHInanbHbIX ypaBHEHUH H WX
CHCTEM; ONpeeNsiTh 3PPEKTUBHOCTL PEUICHUS 3aJaul, MOJyYeHHOTO C TIOMOIIBIO YUCIICH-
HBIX METOJIOB; pacno3HaBaTh 3(PQeKTUBHBIE pe3ynbTaThl 00pPabOTKH SKCIEPUMEHTAIBHBIX
JTAHHBIX OT HeA()(DEKTUBHBIX

Bnaners - IPaKTUYECKUMHU HaBBIKAMHU UCTIOIb30BAHUA MAaTeMAaTHYECKUX MOHATUH 1 METOJIOB
(M3y4aeMBbIX pa3/eioB MaTeMAaTHUKH) [IPY PEIICHNH NPUKIaIHbIX 3a7a4;

- HaBBIKaMHU 000OIICHNUS pe3yIbTaTOB PELICHUS, PE3YIbTaTOB 00PaObOTKH CTATUCTUIECKOTO
3KCIIEPUMEHTA;

- croco0aMHu OIIEHWBAHMS 3HAYMMOCTH Y TIPAKTUYECKOW IPUTOTHOCTH MOITYYEHHBIX pe-
3yJbTaTOB

K-1 - cmoco0HOCTh K aHATU3Y U CHHTE3Y

3HaTh - OCHOBHBIE TTOHSTHSI 1 METOJIbl MATEMATHIECKOTO aHAIN3a: TEOPUH TIPE/ICIIOB U HEMPEPhIB-
HBIX QYHKUMH, TuddepeHInaIbHOTO U HHTETPATbHOTO UCYHUCICHUS (YHKINH OTHON U He-
CKOJIBKMX MEPEMEHHBIX, TEOPHH OOBIKHOBEHHBIX U PEpeHINANBHBIX YPaBHEHHI U CUCTEM
T epeHInabHBIX ypaBHEHUH;

- OCHOBHBIE TOHSTHS U METOJIbI TEOPUU BEPOSITHOCTEH M CTATUCTHYECKOTO aHAIN3a PE3YIlb-
TaTOB DKCIIEPUMEHTA

YMeTh - KOPPCKTHO BbIPAXKATb U apTYMCHTUPOBAHHO 000CHOBBIBATH MTOJI0KEHUS HpeﬂMeTHOﬁ 00-
JIaCTH 3HaHUA U METOJ0B MATEMATUYCCKOI'0 aHa/In3a 1A IMOCTAaHOBKU U PEIICHUSA KOHKPET-
HBIX IPUKJIAAHBIX 3aJ1a4

Bnaners - HaBBIKAMH HMCIIOJIH30BAHUS JIOTUYECKH BEPHO, APTyMEHTHPOBAHO H SICHO CTPOUTH YCTHYIO
Y MCbMEHHYIO pe4b Ha PYCCKOM SI3bIKE, TOTOBUTH M PEAAKTHPOBATH TEXHUYECKHE TEKCTHI C
MaTeMaTHYeCKOW CHMBOJIMKON Win (opMysiaMH, MMyOJIUYHO MPEACTABISATH COOCTBEHHBIE H
W3BECTHBIE HAYUHBIE PE3YJIbTaThl, BECTH JUCKYCCHUHU;

- HaBBIKAMH M METOAMKAMHU 00OOLICHHUSI PE3yJIbTATOB PEIICHHs], SKCIIEPUMEHTAIBHOU Jiesl-

4




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00y4eHUs

TCIBHOCTHU

IK-3 - roTOBHOCTH HCIOJIL30BATH (PH3NKO-MATEMATHYECKHIA anmapaT Ui pelieHust 32124, BO3HUKAK)-
IUX B X0j1€e NpodeccuoHAIbLHOI 1eITeILHOCTH

3HaTh

- OCHOBHBIE TTOJIOKEHUS TEOPUH TIPEJIENIOB M HEMPEPHIBHBIX (DyHKITHIA,

- OCHOBHBIE TeopeMbl AU HepeHINaTbHOTO U HHTETPATBHOTO UCYHUCICHUS (QYHKIMHA OXHON
U HCCKOJIBKUX HepeMCHHLIX, METOAbI I[I/I(l)(bepeHHI/IaﬂI)HOI‘O HCUYUCIICHUA HCCICOOBAHUSA
dymKmwmi,

- OCHOBHBIE THUIIHI OOBIKHOBEHHBIX AU (pepeHInaIbHbIX YpaBHEHUI U METO/IBI UX PEIICHUS,
- OCHOBHBIC ITOHATHUSA TeOpI/II/I BepOﬂTHOCTCﬁ nu MaTeMaTPI'—IeCKOﬁ CTaTUCTUKHU

YMmern

— TPUMEHATh METOABl JU(QEepeHINATFHOTO HCYUCICHNS IS UCCIECAOBAHUS (YHKIIHUI
OJTHO# ¥ JIByX MEPEMEHHBIX (B TOM YHCIIE Ha SKCTPEMYM, MOBEICHUE HA IPAHUIIC 00JacTH
3aIaHMs | T.11.);

—  BBIABJIATH, CTPOUTH U PCIIATh MATEMAaTUYCCKUEC MOJCIN NMPUKIIAIHBIX 3a1a4,

— 00cyxaarb cnocoObl 3((EeKTUBHOTO pElIeHUs 3a1a4, Pacro3HaBaTh d(PPEKTHUBHBIC pe-
3yIbTaThl OT HeA((HEKTUBHBIX

Bnaners

—  HAaBBIKaMU IIOCTPOCHMSI U PELLICHMSI MATEMATHYECKUX MOJIEIIEN IPUKIIAIHBIX 33/]1a4;
—  crmocobaMu OIICHWBAHUS 3HAYMMOCTH U TIPAKTHUECKON MMPUTOJHOCTH TIOTYyUEHHBIX pe-
3yJIbTAaTOB




4 CTpyKTYypa U Cco/iepKaHue TN CHUIITHHbI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABISIET 12 3aueTHBIX equHull, 432 akaj. 4acoB, B TOM YHCIIC:
— KoHTakTHas pabora — 230,8 akaz. 4acos:

— ayauTopHas — 221 akaJ. 4acos;

— BHeayauTopHas — 9,8 akan. yacoB

— camocTtosATenbHas padora — 129,8 akan. yacos;

— TIOJATOTOBKA K dK3aMeHy — /1,4 akan. yaca.
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Paznen 1. BBenenme B mMareMaTHuyecKMi
aHaJIN3
1.1. Ilpenen ¢pyHKIIMU OJHON NTEPEMEHHOMN 1 6 412 6 - IOArOTOBKa K npaktuyeckomy |IIpoBepka unausuayansupix |OINK-4  —
3aHATHIO, 3a/laHui, KOHCYJIbTAllUU 110 |3YB,
- BeinosHenue PI'P Nel «IIpenen. |pemennro PI'P k-1 -
HenpepriBHOCTh. KOMIIIIEKCHBIE 3yB, [IK-3
qucia, - 3y
- COCTaBJIeHUE YUeOHON KapThl MO
TeMe (KpaTkasi cucTeMaTH3alus
W3YYEHHOTO0).
1.2. HenpepbiBHOCTh (yHKIIMM OAHOM mepe-| 1 2 2 3 - MOAroToBka K mpaktudeckomy | lIposepka munuBuayansueix |OINK-4 —
MEHHOU 3aHSTHIO, 3aJ]aHUd, KOHCYJIbTAIlUU 10 3YB,
- BeinosniHeHue PI'P Nel «IIpenen. |pemenuto PI'P IK-1 -
HenpepsiBHOCTE.  KoMInekcHsle 3yB, [1K-3
qucian, - 3y
- cocTaBJIeHUE y4eOHON KapThl IO
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KOHTaKTHas pabora
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TEMeE.
1.3. Kommiekcuble uncna. Pemenue amre6-| 1 2 4 6 - IOATOTOBKA K KOHTPOJIbHOM pa- |- KoHCcyabTanuu 1o pewenuto |OIMK-4 -
pamyeckux ypaBHeHH# Haj nonem C. oore, PI'P, k3%:%
- BoinosiHeHue PI'P Nel «IIpenen. |- aynuropHas kontponbHas — |I1IK-1 —
HenpepriBHocts. Kommniekcueie |padota (AKP) Nel «IIpenen», |3y, I1K-3
quciay, - 3ammta PI'P Ne 1. - 3y
- IOATOTOBKA K 3aIIUTE TEOPETH-
yecko yactu PI'P Nel.
HTroro no pazneny 1 |10 10/12 15 AKP Nel «IIpenes».
PI'P Nel «IIpenes. Henpe-
pbIBHOCTBL. KoMILIeKcHbIC
YHCIaY.
Paznen 2. duddepenunanbHoe ucyuciie-
HHe (PYHKIUH OJHOM NepeMEeHHOM
2.1. 3agauu, NpUBOIAIIME K TOHATHIO mpo-| 1 2 2 3 CamocrositenbHast pabota ¢ -  |[IpoBepka KOHCTIIEKTA. OIIK-4 —
n3BogHOW.  OmpezneneHue  MPOU3BOJHOU TEepaTypoyl — KOHCIEKT pa3/iefa |KOHCYJbTAllMH 110 PELIEHUIO  |3YB,
¢byakuu B Touke. Juddepenmnuan, ero reo- «3agaum, npuBoAnIMe K NoHsA-  |PI'P No2, [TK-1 -
METPUYECKUN CMBICI  l'eoMeTpudecKkuil u THIO IIPOU3BOJIHONY, 3yB, [1K-3
MEXaHUYECKHIl CMbICT Tpou3BoaHou. Ilpa- - TOATOTOBKA K MTPAKTUUECKOMY - 3yB
BUIa JUQQepeHIMpoBaHus | TabIuIa mpo- 3aHATHIO,
HW3BOJHBIX. - BeinosiHeHue PI'P Ne 2 «Tpous-
BO/HasA. Beruncnenue,
- COCTaBJIEHHE Y4YEeOHON KapThl
«IIpousBonHas»
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2.2. JuddepenmupoBanue HesBHO 3amaH-| 1 2 2/N2 3 - MOATOTOBKA K IPaKTUYECKOMY | KOHCYynbTauuu 1o pewenuto|OINK-4 —
HBIX, MTAPaMETPUYECKHU 3aJaHHBIX (YHKIIHMA. 3aHATHUIO, PI'P No2, k3%:%
Jlorapudmudeckoe nuddepeHmpopanue. - BeimosiHeHue PT'P Ne 2 «IIpous-|IIpoBepka PI'P N2 «IIpoms-|IIK-1  —
BO/HAas. Beruncienue, BO/IHAas. Beruncnenue», 3yB, [IK-3
- CcoCTaBiieHHME Y4eOHOH KapThl|ydeOHas kapTa (MPOEKT) Mo |- 3y
«IIpousBonHasn», TEME — 3aluTa
- noArotoBka k 3ammre PI'P No2
2.3. IlpousBoanbie U auddepeHnuans Boic-| 1 2 2/N2 3 - moAroToBka K mnpaktuueckoMy | Koncynpranuu mo pemenuto |OINK-4  —
IIUX TTOPSIIKOB. 3aHSTHIO, PI'P Ne3. 3yB,
- BeinosiHeHue PI'P Ne 3 «IIpous-|IIpoBepka PI'P Ne 3 «Ilpous- |IIK-1  —
BOJIHAS BBICIIMX TOPSAKOB. [Ipu-|BomHas BRICIIMX MOpsAaKoB.  (3yB, [I1K-3
JIO’KEHUS IPOU3BOJHON», [IpunoxeHus Nponus3BOIHOW», |- 3y
- cocTaBlieHHe Y4yeOHON KapThl|ydeOHas kapTa (IIPOEKT) MO
«IIpousBonHasn», TEME — 3aIuTa
-MIOATOTOBKA K KOHTPOJIBHOM pa-
6oTte
2.4. OcHoBHBIE Teopembl auddepennuans-| 1 2 2 3 - noaroroBka kK mpaktudeckomy|AKP No2 «IIpousBonnasy, OIlIK-4 -
HOTro HcuHcieHus: teopeMmbl Depma, Poss, 3aHATHIO, 3ammuta PI'P Ne3 3YB,
Jlarpanxxa, Komm. ®@opmyna Teitnnopa. op- - BoinosiHeHue PI'P Ne 3, K-1 -
myna Teinopa. [IpuMeHeHrne MPOU3BOAHBIX - COCTaBJieHHe Y4eOHOW KapThl 3yB, [IK-3
IIpYU BbIUUCIIEHNUH npeaenos. [Ipasuno Jlonu- «IIpousBonHasn», - 3y
Tausl. -IOArOTOBKa K KOHTPOJIbHOHM pa-
6ote
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2.5. UccnenoBanue ¢yHKIUi ¢ momompio| 1 2 2/12 3 - moaroroBka k npaktuueckomy (IIpoepka M3 Nel «Ipume- |OIIK-4 —

muddepennmanbHoro ucuucienus. Ipusna- 3aHATHIO, HEHUE NPOU3BOJHOM I UC-  |3YB,

KM 3HAKOIOCTOSIHCTBA, BO3pacTaHus U yObI- - BoinosiHeHue MJ13 Nel «Ilpu-  |cnenoBanust pynkumii m mo- |IIK-1  —

BaHUs, BBIIYKJIOCTH M BOTHYTOCTH (DYHKLIUHU MEHEHHUE POU3BOJHOM ISl UC-  |CTPOEHUS TPaPUKOBY, 3yB, IIK-3

Ha TIPOMEXKYTKE. OKCTPEMyMbI (HYHKIIHH. cienoBanus GpyHKuuii u noctpo- |[IpoBepka yueOHOI KapThI - 3yB

HaxoxxneHne HauMeHbLIero U HanOoJbIIETo eHUs IpauKOBY,

3HaYeHUH (YHKIUU HA 3aMKHYTOM IIpOMe- - COCTaBJICHUE Y4eOHON KapThl

KYTKE. «IIpousBonHas npu NOCTPOCHUH

rpaduka QyHKIUN»

Hroro no pasneny 10 10/A6 15 PI'P Ne2, PT'P Ne3, M13 Nel,
KOHCIIeKT, y4eOHasi KapTa,
ayIMTOPHasi KOHTPOJIbHASA
padora Ne2.

Paszgen 3. HHTerpajbHOe MCUYHUCIEHUE

(pyHKIIUHM 0JHOH NTEepPEeMEHHOH

3.1. TlepooOpaszHast ¢ynkuus. Heompeme-| 1 2 2 4 - TOJArOTOBKA K NPAKTUYECKOMY (- KOHCYJIbTALIMU IO PEHIEHUIO

JICHHBI MHTErpaJl U €0 OCHOBHBIE CBOMCTBA. 3aHATHIO, W3 Ne2,

Tabmuma HeompeneIeHHBIX HHTETPAJIOB OT - pemosHeHne MJI3 Ne2 «He-|- mpoBepka MJI3 No2

OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIHH. ONpEEIEHHBI HHTETpaAI»,

- COCTaBJIEHHE y4YeOHON KapThl
«MeTo/1bl HHTEITPUPOBAHUSI
3.2. OcHOBHbIE METOJbl HHTErpupoBaHus.| 1 2 2 3 - IOATOTOBKA K MPAKTUYECKOMY |- KOHCYJIBTALUU N0 PELICHUIO
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MeTtobl HEMOCPEACTBEHHOTO HWHTETPUPOBA- 3aHATHIO, N3 Ne2,
Hus. VIHTerprpoBaHue 3aMEHOM MepeMEeHHOM - BeinosHeHue MJ13 No2 «He- - npoBepka M]3 No2
U TI0 YacCTsIM. OIpeIeNIEHHBIN HHTETpaI»,
- cOCTaBJIeHUE Y4eOHON KapThl
«MeTo]1bl UHTEIPUPOBAHUSI
3.3. OcHOBHBIE METOJBl WHTErpHpoBaHUs.| 1 2 2/12 4 - MOATOTOBKA K IPaKTUYECKOMY |- KOHCynbTaluuu no pewmenuto|OIMK-4 —
HHTerpupoBanue apodei. 3aHATHIO, N3 No2, 3yB,
- BoinosnHeHue WMJI3 Ne2 «He-|- mpoBepka MJI3 Ne2 k-1 -
OTpEeIETICHHBIN HHTETPpaI, 3yB, [IK-3
- COCTaBJIeHHE Y4eOHOH KapThl - 3y
«MeTo]1bl UHTETPUPOBAHUSI
3.4. OcHOBHBIE METOJBI WHTErpHpoBaHUs.| 1 2 2 3 - IOAATOTOBKA K MPAKTUYECKOMY |- KOHCynbTaluu no pemenuto|OIMK-4 —
WHTerpupoBaHne TPUrOHOMETPUUYECKUX BBI- 3aHATHIO, N3 Ne2, 3yB,
paxenuii. MHTerpupoBaHne HppalUuOHAIb- - BeimosHeHue NJ13 No2 «He- - npoBepka M3 Ne2, IK-1 -
HBIX BBIPAKEHUH. OIPEEIIEHHBIA HHTETpAI», - IpoBepka yueOHoit kaptel  |3yB, [1K-3
- COCTaBJIeHHE y4eOHOM KapThI - 3y
«MeTo/1bl HHTEITPUPOBAHUSI
3.5. OmpeneneHHblii UHTErpai. 3agada Bel-| 1 4 4/12 6 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-4 —
YUCJICHUS IUIOLAAW KPUBOJMHEWHOU Tpare- 3aHATHIO, N3 Ne3, 3yB,
LIAHA U IpYyrue 3aJlayu, IPUBOJASIINAE K TOHS- - BemonaeHne MJI3 Ne3 «Ompe-|- mpoBepka M3 Ne3 I[K-1 -
TUIO omlpeleneHHoro uHrerpana. dopmyna JICJICHHBII MHTETpaJl U €ro IHpu- 3yB, [IK-3
Hrerotona-JleiiGnuma. CBoiicTBa ompeseseH- TIOKECHHS, - 3y
Horo uHterpana. CyliecTBOBaHHE IEPBOOO- - COCTaBJIeHHWE Y4eOHOH KapThl
pa3HOW HempepbhIBHOW (QyHKIMHU. 3amMeHa Te- «IpunoxxeHust  ONpeeTICeHHOTO
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PEMEHHON U UHTETPUPOBAHUE I10 YACTSIM. UHTErpaia»
3.6. O606mennas nepsoodpasznas. Murerpa-| 1 2 2/12 4,3 |- MOATOTOBKA K MPAKTUYECKOMY|- KOHCynbTanuu no pemenuro |OIIK-4 —
bl OT pa3pbiBHBIX (yHKuuid. HecoOcTBeH- 3aHATHIO, NJI3 Ne3, 3yB,
HbIC MHTETpasibl. AOCOIIFOTHASI CXOAUMOCTD. - BeimonHenue MJI3 Ne3 «Ormpe- |- mpoBepka M3 Ne3, [IK-1 — 3y,
[Tpu3HaKKU CXOAUMOCTH. JICJIEHHBI MHTErpal M ero mpu-|- IpoBepKa koHcrnekra|I1K-3 - 3y
JIOKCHUSY, «CBoiicTBa  HECOOCTBEHHBIX
- CaMOCTOSITENIBHOE U3Y4YECHHE JIM-| MHTETrpasioB. [Ipu3Haku cxo-
Teparypbl: KOHCIEKT «CBOMCTBA|IUMOCTH»
HECOOCTBEHHBIX UHTETPAJIOB.
ITpr3HaKu CXOIMMOCTH»
Hroro no pazaeny 14 14/16 24,3 HUA3 Ne2, U3 Ne3, kon-
CIIeKT, y4eOHasi kapta «Me-
TOAbI MHTEIPHPOBAHU S
Hroro 3a cemectp 1 34 34/ 14 54,3 JK3aMeH OIIK-4,
[K-1,
I1K-3 - 3yB
Paznen 4. /InddepennuanbHoe ucquce-
HUe (QYHKUUI HECKOJbKHX IepeMeHHBbIX
(®HID)
4.1. Onpenenenue oCHOBHBIX moHATH. Ilpe-| 2 2 2 1 - CaMOCTOSITENIbHOE N3YUYEHHUE JIU-|- IPOBEPKA KOHCIIEKTA, OIlK-4 -
nen u HenpepeiBHOCTE DOHIL. OcHOBHBIE TepaTypel II0 TEME: HaIlKUCAHUE 3yB,
CBOWCTBa ()YHKIMH, HENpPEpHIBHBIX B 3a- KoHcnekTta «OCHOBHBIE CBOWCTBA K-1 -
MKHYTOU 00JIaCTH. (GyHKIMI, HENpepbIBHBIX B 3a- 3yB, I[1K-3
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MKHYTOH 007acTH. - 3yB
4.2. YacTHbIC TTPOU3BOJHBIC U MPOU3BOAHAS| 2 2 2 1 - TIOJITOTOBKA K MPAKTUYECKOMY |- KOHCYyJIbTHpoBaHue 1o pe-|OIIK-4 —
no HampasieHnuto. Juddepenuupyemsoie 3aHSITHUIO, meHuto PT'P Ne4, 3yB,
¢bynkuuu. KacatenmpHasi INIOCKOCTH W HOP- - BeimonHeHue PI'P Ned «Hact-|- mpoBepka BbimonHenust PI'P|IIK-1  —
MaJlb K T[IOBEPXHOCTH. ['eoMeTpuuecKuii HBIE IIPOU3BOJAHBIEY, Ne4 3yB, [IK-3
cmbicn guddepennuana. [Ipusznak mudde- - CcOCTaBlIcHHE Y4YeOHOU KapThl -3y
PEHLUPYEMOCTH. «DHII»
4.3. IlpousBoaHas cinoxxHoi pyHkiuu. Yact-| 2 2 2 1 - IOJITOTOBKA K MMPAKTUYECKOMY |- KOHCYyJbTHpoBaHue mo pe-|OIIK-4 —
HbI€ IIPOM3BOJHBIE U TU((depeHIranbl Bbic- 3aHATHIO, mieHuto PI'P Ne4, 3yB,
WX MOPSAAKOB. Y CIOBUE HE3aBUCUMOCTH OT - BoinonHeHue PI'P Ne4 «Yacr- |- mpoBepka Beimonsenust PI'P|IIK-1  —
nopsanka auddepenuuponanus. Juddepen- HBIE IIPOU3BOIHBIEY, Ned, 3yB, I1K-3
LIUPOBaHME HESIBHO 3aJaHHBIX (PYHKLUH. - COCTaBJIEHUE YUeOHOU KapThl |- HpOBEpKa y4yeOHOM KapTshl|- 3y
«DHII» «DHII»
4.4. Tlonatue 06 »skcTpeMymax (QyHKUIUH 2 2/N2 2,3 |- MOJArOTOBKAa K INPaKTHYECKOMY|- KOHCYnbTHpoBaHHe 1o pe-|OIIK-4 —
MHOTHX ITEPEMEHHBIX. 3aHSTHIO, mreauro PI'P Ne5, 3YB,
- BoimonHeHue PI'P No5 «Okc-|- mpoBepka Bbimmonnenus PI'P|IIK-1  —
tpemym OHII», Ne5, 3yB, [1K-3
- COCTaBJIeHME Y4eOHOH KapThl|- MpOBEpKa y4eOHOM KapThl|- 3y
«DHII» «DHII»
Hroro no pasgeny 8 8/N2 4,3 PI'P Ne 4, PT'P Ne 5, kon-
CIeKT, Yyuye0Hasi  KapTa
«DHII»
Paszgen 5. HHTerpajbHOe MCUYHUCIEHUE

12




AynuropHas g :;g a%
KOHTaKTHas pabora % 9 =R
= (B akaj. yacax) T 5 . ®dopma TEeKyIero KOHTPOIs ES g =
Pa3nen/ rema 3 = Bun camocrosrensHOM CIEBACMOCTIL 1 g5z
JTUCLUIUIMHBI > o | & X paboThI Y . 225
&) = § = E = S = NPOMEKYTOUHOH aTTeCTAlA | 5 = =
SO0 B O S8 =
(QyHKIMHA  HECKOJBKHX  MepeMeHHBIX
(PHID)
5.1. JIBoiiHO# wWHTErpajl W €ro OCHOBHbIC| 2 4 4 1 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-4 —
cBoiictBa. CBelleHUE JABOMHOTO MHTETpayia K 3aHATHIO, WJI3 Ne4, 3yB,
IIOBTOPHOMY MHTErpaiy. Teopema o cpenHem - BoimonHenne M3 Ned «Kpart-|- mpoepka M3 Ned, I[K-1 -
3HaYEHUH. 3aMeHa MEePEMEHHbIX, [IEPEXO/ B HBIE UHTETPAIbI», -npoBepka KoHcmekTa «CBoi-|3yB, [1K-3
JBOWHOM MHTErpajie K HOJSIPHbIM KOOPJHHA- - CAMOCTOSITENIbHOE U3Y4YEHUE JIU-|CTBA JIBOMHBIX M  TPOUHBIX |- 3y
Tam. TepaTypbl: KOHCIEKT «CBOWCTBA|WHTErPaloOB)»
JBOMHBIX M TPOMHBIX WHTErpa-
JIOB»
5.2. TpoiiHoii uHTerpal M €ro CBOWCTBA.| 2 4 4 2 - MOJATOTOBKA K MPAaKTHYECKOMY |- KOHCynabTauuu no pemenuto |OIIK-4 —
CeeneHne TPOMHOTO MHTETpasia K MMOBTOPHO- 3aHATHIO, N3 Ne4, 3yB,
My HMHTErpaily. 3aMeHa NEpPEMEHHBIX, Nepe- - BeimonHeHne M/I3 Ned «Kpart-|- mpoBepka MJI3 Ned IK-1 -
X0l B TPOMHOM MHTErpaje K LWIAHIpUYE- HBIE UHTETPAIIbI» 3yB, [1K-3
CKUM U cdeprudyeckuM KoopauHaTam. Ilons- - 3y
THE 0O MHOTOKPAaTHBIX MHTErpaiax.
5.3. 'eomerpuueckue U MEXaHUYECKHE MPHU-| 2 4 4/114 2 - BeinosiHeHue MJ13 Ne4 «Kpat- |- mpoBepka MJI3 Ne4, OIlK-4 -
JIO’)KEHUS KPaTHBIX UHTErPaoB. HbIE HHTETPAIbIY, - IpOBepKa yuyeOHOU KapThl  |3YB,
- cocraBienue yueOHoi kaptel  |«I[Ipunoxxenus kpatubix unte- [[1IK-1 ~ —
«[IpnnoxeHust KpaTHBIX UHTE-  [TPAJIOB» 3yB, I1K-3
IpaJIoB» - 3y
Hroro no pasneny 12 12/14 5 N3 Ne 4, yueOHasi kapTa

«ITpuyoKeHUs1 KPATHBIX
HHTErpajaioB)
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Pa3znesn 6. O0bikHOBeHHbIe M pepeHH-
ajnbHble ypaBHenusi (OY)

g, BIKHOBEHHbIE U (epeHIaTbHbIE - NOATOTOBKA K IPAaKTUYECKOMY |- KOHCYJIBTHPOBAHHE IIO pe- -4 -
6.1. OO0 2 4 4 2 OIIK-4
ypaBHEHHUs MepBOro nopsaaka. OCHOBHBIE OII- 3aHATHIO, mreHuto PI'P Ne6, 3yB,
penenenus. YactHoe u oOuiee pemeHue. Mu- - BoinosniHeHue PI'P Ne6 «OObIk-|- mpoBepka BeimonHenus PI'P|TIK-1 —
TerpajibHble  KpuBblE.  ['eoMmerpuyeckui HoBeHHBIe [IY mepBoro mopsa-|Ne6 3yB
cMbIcll U epeHInanbHOr0  ypaBHEHMS Ka»,

IIEPBOTO MOPSIIKA. - COCTaBJIeHUE Y4YeOHON KapThbl
Meroast  pemenus — auddepeHnnanTbHbIX «/1Y mepBoro mopsiaka: TUIBI U
YPaBHEHUI NEPBOrO MOPSAIKA. METO/Ibl PEIIECHUSD)
6.2. JIY BBICIINX IOPSAKOB, CBOIAIIMECST K| 2 1 1 1 - MOArOTOBKA K IIPAKTHUYECKOMY|- KOHCYIbTHpOBaHue mo pe-|I1K-1 -
2
MIEPBOMY 3aHATHIO, mreHuto PI'P Ne6, 3yB
- BoinoiHeHue PI'P Ne6 «OGOsbIk-|- mpoBepka BbimosnHeHust PI'P
HoBeHHBIE J[Y mepBoro mopsia-|Ne6,
Kay, - 3ammTa PI'P Ne6,
- COCTaBlIeHHE Y4YeOHOM KapTbl|- IMpOBEepKa y4yeOHOW KapThl
«/1Y mepsoro mopsaka: THNBI U|«JlY mepBoro mnopsaka: THIIBI
METO/bI PELICHUS» Y METOJBI PEIICHUSI»
6.3. Jluneiinsle nudpepeHnnanbHble ypaBHe-| 2 3 3 2 - MOJATOTOBKA K MPAKTUYECKOMY|- KOHCyJabTHpoBaHue mo pe-|IIK-1  —
HUAA N-TrO nopsaka. JIMHeiiHoe OJHOpPOIHOE 3aHATHIO, menuto PI'P Ne7, 3yB
ypaBHeHue. DyHIaMEHTAlIbHAsL CUCTEMaA pe- - BoimonHenue PI'P Ne7 «JIHAY |- mpoBepka Bbimonnenust PI'P
menuit. Onpenenutens Bporckoro. Heogno- BBICIIMX TIOPSJKOB C TIOCTOSIH-|Ne7,
ponHoe nuHelHoe ypaBHeHue (JIHAY), Bun HbIMU Kod(urmentamu. Cucre-|- mpoBepka y4yeOHOH KapTbl
oOmero pemenns. MeTos BapHalyy mMpou3- MbI Y », «JIHJIY BbICHIUX TIOPSIKOB C
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BOJIbHBIX ITOCTOSIHHBIX. - COCTaBJICHHWE Y4YEOHON KapThl|IOCTOSHHBIMUA KOA((UIHCH-
JluneitHoe ypaBHEHUE C TIOCTOSTHHBIMU KO- «JIHAY BpICIIMX MOPSAIKOB C I10-|TAMH: METObI PELLICHUS»
¢dunmentamu. XapakTepUCTHYECKOE ypaBHE- CTOSSHHBIMH KO3 (HUIIMEHTaAMH
nue. OO1iee penieHue. METO/bl PEIICHUS»
6.4. Metonpl pemieHust cuctem auddepeH-| 2 2 2 2 - MOATOTOBKA K MPaKTUYECKOMY|- KOHCynbTUpoBanue mo pe-|[IK-1 — —
UATBHBIX ypaBHeHUH (1-ro mopsiaka). 3aHATHIO, menuto PI'P Ne7, 3yB, [IK-3
- BoinonuHenue PI'P No7 «JIH/IY |- mpoBepka BeimonHenust PI'P|- 3y
BBICIIUX TIOPSAKOB C MOCTOSH-|Ne/,
HbIMH KO3 dunmentamu. Cucre-|- 3amura PI'P Ne7.
MBI J[Y»
- COCTaBJIeHUE Y4YeOHOH KapThbl
«JIHAY BeICIINX MOPSAAKOB C I10-
CTOSIHHBIMU KO3 puLMeHTaMu:
MeTonpl pemeHus.  CTpykrypa
00111eT0 pereHus
Hroro no pazneny 10 10 7 PIT'P Ne6, PT'P Ne7, yueOubie
KapThl
Paszpnen 7. UncjieHHBbIE METOABI
7.1. YucneHHoe pelIieHne TPAHCUEHACHTHBIX| 2 2 2/1n2 1 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|[IK-1  —
ypaBHEHUN 3aHATHIO, N3 Nes, 3yB, [IK-3
- BemoaHeHue M3 No5 «Meto- |- mpoepka MJI3 Ne5 - 3yB

Jpl XOpJ M KacaTelIbHBIX pelie-
HUs YPAaBHEHUN»
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7.2. MeTo/1bl UNCIIEHHOTO UHTETPUPOBAHUS 2 2 2/1N2 1 - MOATOTOBKA K IPAaKTUYECKOMY |- KOHCynbTauuu no pewmwenuto|[IK-1  —
3aHSTHIO, W13 Ne4, 3yB, [IK-3
- BemonHeHne MJI3 Ne6 «Ywuc-|- mpoBepka N3 Neb - 3yB
JICHHOE UHTETPUPOBAHUE)
HTroro no pasneny 4 4/14 2 N3 NeS, UA3Ne6
HToro 3a cemectp 2 34 34/112 18,3 IK3aMeH OI1K-4,
[1K-1,
I1K-3 - 3yB
Paznen 8. DiemeHTBI TeopuM BepPOATHO-
crei
8.1. DnemMeHTbl KOMOMHATOPUKHU 3 2 2 3 - MOJATOTOBKA K MPAaKTUYECKOMY|- KOHCYyJbTHpoBaHue mo pe-|OIIK-4 —
3aHSTHIO, menuro 13, 3yB,
- BBIMOJIHEHUE JIOMAIIHEro 3aja- IK-1 -
HUS 3yB
8.2. Cnyyaitabie coObiTusi. OCHOBHBIE TIOHS-| 3 2 4 4 - MOATOTOBKA K MPaKTUYECKOMY|- KOHCyinbTHpoBanue mo pe-|OIIK-4 -
Tusi. Anrebpa coowituii. Kimaccuaeckoe, reo- 3aHSTHIO, mennro PT'P Ne8, 3yB,
METPUYECKOE M CTAaTUCTHUYECKOE OIpelelie- - BeinosHeHue PI'P Ne8 «Teopusi|- mpoBepka Beimonnenust PI'P|IIK-1  —
HUS BEPOATHOCTU. AKCHOMAaTHKa TEOPUH Be- BEPOSITHOCTEN» Ne8 3yB
POSITHOCTE.
8.3. TeopeMmbl CcIOXEHHS W YMHOXEHHS.| 3 6 10/12 10 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCylbTHpoBaHue mno pe-|OIIK-4 -
YcnoBHas BeposTHOCTb. Dopmyiia IMONHOU 3aHATHIO, meHuto PI'P Ne8, 3V,
BeposiTHOCTH U ¢opmyna baiteca. Cxema - BemmostHeHne PT'P Ne8 «Teopwms|- mpoBepka BemonHenuss PIP|IIK-1  —
bepuymnu, npubmmxenus Jlamiaca u Ilyac- BEPOATHOCTENY, Ne8, 3yB
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COHA. -nogroroBka Kk AKP Ne3 «Cuny-|- mpoBepka AKP Ne3
YaifHbIe COOBITUS»
8.4. Cnyuaiinple BenuuuHbl. JluckperHsie u| 3 4 6/12 6 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCylnbTHpoBanue mo pe-|OIIK-4 -
HEIPEPBIBHBIC CIIy4allHbIE€ BEJIWYUHBL. Psn 3aHATHIO, mreHuto PI'P Ne8, 3V,
pacnpezenenus, QyHKIHS pacnpeaeneHus u - BeinosniHeHue PI'P Ne8 «Teopwusi|- mposepka Beimonnenus PI'P|TIK-1 —
IUIOTHOCTh. MaTeMaTH4ecKoe OXUJAHHE U BEPOATHOCTEN» Ne8 3yB
JUCIIepCHsl, HayaJlbHbIE U LIEHTPAJIbHBIE MO-
MEHTBI.
8.5. N3BecTHBIE pacnpenenaeHns U uX 4ucio-| 3 4 4/12 6 - MOJATOTOBKA K MPAaKTUYECKOMY|- KOHCyJdbTHpoBaHue mo pe-|IIK-1  —
Bble XxapakTepuctuku. HopmanbHoe pacripe- 3aHATHIO, mreHuto PI'P Ne8, 3yB, [1K-3
JEJICHHUE. - BoinoiHeHue PI'P Ne8 «Teopusi|- mpoBepka BeimosnHenust PI'P |- 3yB
BEPOSITHOCTEH) Ne8
8.6. 3akons! 60abIKX uncen. HepaBenctso u| 3 2 2 2,2 |- IOATOTOBKAa K MPAaKTHUYECKOMY|- KOHCYJbTHpoBaHue 1o pe-|OIIK-4 —
teopeMa YeObimeBa. LlentpanbHas npeaens- 3aHATHIO, mreHuto PI'P Ne8, 3V,
Has TeopeMa. - BeinosHeHue PI'P Ne8 «Teopusi|- mpoBepka Bbimonnenust PI'P|IIK-1  —
BEPOSITHOCTE» Ne8 3yB, [1K-3
- 3yB
8.7. MHoroMmepHbIe ClydalHbIC BEIMYUHBL| 3 6 10/14 10 - TIOITOTOBKA K TPAKTUYECKOMY |- KOHCyJdbTHpoBaHue 1o pe-|OIIK-4 —
OyHKIMU pacupeneneHus, cBolcrBa. Yuc- 3aHATHIO, meHuto PI'P Ne8, 3V,
JIOBBIE XApAKTEPUCTUKU. DJIEMEHTHI TEOPUH - BemnonHeHne PI'P Ne8 «Teopwmst|- mpoBepka Bbmonuaenus PI'P(TIK-1  —
KOPPEJSILIIHN. BEPOATHOCTEW» Ne8 , 3yB, [IK-3
Samumra PI'P Ne§ - 3yB
Hroro no pasneny 26 38/M10 | 41,2 PI'P Ne8, AKP Ne3 «Cury-

YyaHbIe COOBITHA»
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Paznen 9. DuemeHTBI MaTeMaTH4YecKOWH
CTATHCTHKHU
9.1. OcHOBHBIEC TIOHSTHS, T€HEpaAJIbHAsA COBO-| 3 2 4/14 4 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-4 —
KymHOCTh ¥ BbIOOpKa. CraTUCTHYECKHE 3aHSTHIO, HJI3 Ne?, 3y,
OLIEHKM I1apaMeTpOB pacnpenesneHus. To- - BeimmonHenne M3 No7 «llep-|- mpoBepka W3 Ne7 «Ilep-|I1K-3 - 3yB
YEeUHbIE U UHTEPBAJIbHBIEC OLICHKHU. BUYHasi 00paboTKa pe3ylbTaToB|BUYHAs 00pabOTKa pe3yibTa-
HKCIEPUMEHTA» TOB IKCIIEPUMEHTA»
9.2. JloBepuTelbHBIE MHTEPBAIBI U Tapa-| 3 2 4/14 4 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTaluu no pemenuto|OIMK-4 —
METPOB HOpPMaJIbHOro pacnpeaeneHus. Ilo- 3aHATHIO, N3 Ne8, 3y,
HATHE O KPUTEpUAX IIPOBEPKU CTATUCTHUYE- - BomonHeHue UJ13 Ne8 «Ywucmo-|- mpoBepka W3 Ne8 «Uwme-|IIK-1 -
CKHX TUIIOTE3. BbIE XAPAKTEPUCTUKH T'€HEpaJlb-|JIOBbIE XapPAKTEPUCTUKHU I'EHE-|3yB
HBIX TapaMeTPOB» paJIbHBIX TAPAMETPOBY
9.3. Kpurnueckass o01acTb, ypoBeHb 3HaYU-| 3 2 4/114 4 - MOJATOTOBKA K MPAaKTHYECKOMY |- KOHCynabTauuu no pemenuto |OIIK-4 —
MOCTH, MOIIHOCTh Kputepus. Kpurepuii co- 3aHATHIO, N3 Ne9, 3V,
rmiacus [Iupcona mis runmoressl 0 HOpMallb- - BeimonHeHne U3 Ne9 «lIpo-|- Bbmonnenune HWJ/A3  Ne9[IK-1 -
HOM pacIpeIeIeHUN BepKa CTaTHCTUYeCKUX rumoTe3» |«[IpoBepka craTuctndeckux |3yB, [1K-3
TUIIOTE3) - 3yB
9.4. OyHKIMOHANBHAS 3aBHUCHMOCTh W pe-| 3 2 S/N4 4 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-4 —
rpeccus. Kpussle perpeccun. Bri6opouHbIif 3aHATHIO, N3 Nel0, 3V,
kod(pdurment koppemsuuu. OnpeneneHne - BemosHerne N3 Nel0O «Boisic-|- Bemomaerne W3 NelO|ITK-1 -
[IapaMeTPOB JIMHEHHOW PErpeccur METOAOM HEHHME KOPPEJSLMOHHON 3aBUCH-|«BblIsicCHeHHEe  KoppensuuoH-|3yB, I1K-3
HauMEHBIINX KBaJIPaTOB. MOCTH HU3MEPUMBIX IPHU3HAKOB|HOW 3aBUCUMOCTU U3MEPUMBIX |- 3yB
TeHEpaJIbHON COBOKYITHOCTH) IIPU3HAKOBY
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AynuropHas s :;g J_En
KOHTaKTHasi paboTa % 9 T OE
o, -
& B aKaJ. yacax . dopMa TeKylIero KOHTPOJIs =it
Paznen/ Tema 3 ( ) B Bu camocTosTe bHOI p i P g Gl
2 S s yCIIEBaEMOCTH H =
T CIATUTHHBI 5 x| 5w = = paboThI . )
O =| 55 E£E S a NPOMEKYTOUHOH aTTecTaluy | § 5 =
5| &5 £ E o = S
2|18 2| &= S e N 2
2l e8| a3 Z 5 Q
= = @ O O Y
Hroro no pa3zneny 8 13/A12 16 N3 NeNe 7-10
Hroro 3a cemecTp 3 34 51/122 57,2 3ayer
HToro no mucumniiuHe 102 119/148| 129,8 2 3x3amena (1, 2 cemecTp) H

1 3a4er (3 cemecTp)

N — B TOM ymcIie, yackl, OTBeICHHbIE HAa pPa0OTy B MHTEPAKTUBHOMN (opMe.
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5 Obpa3oBaTesibHbIe H MHGOPMAIHOHHBIE TEXHOJIOTHH

Peanu3anusi KOMIOETEHTHOCTHOTO MOAX0Ja MPEAyCMaTPUBAET HCIIOJIb30BAaHHE B Y4€OHOM IpoO-
1leCCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IPOBEIEHUS 3aHATUH B COUETAHUU C BHEAYAUTOPHOU pabo-
TOW C LETbI0 (OPMHUPOBAHUS M Pa3BUTH NMPO(ECCHOHATBLHBIX HABBIKOB oOydaromuxcsi. CoriacHo 1.
34 INopsiaka opraHu3aly ¥ OCYLIECTBICHUS AEATEIHOCTH 10 00pa3oBaTeIbHbIM IIpOorpaMMaM Oaka-
JaBpuaTa BeIciiero oopa3zoBanus (yrB. npukazoMm MOuH P® ot 05.04.2017 r. Ne 301), npu nipoBene-
HUM y4eOHBIX 3aHATUI oOecreuynBaeTcs pa3BUTHE y OOYYarOLIMXCS HAaBBIKOB KOMaHIHOH pabOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, MPUHATHS PEUICHU, JTUAEPCKUX KauyecTB, B TOM YHCIIE C yYETOM
pPEruoHaNbHBIX 0COOEHHOCTEH MPO(ecCHOHAIBHON AEATENbHOCTH BBIITYCKHUKOB U NOTpeOHOCTEH pa-
OoTonareneu.

Bei0upas Ty nim HHy TEXHOJOTHIO pabOThl C 00yYaIOLUIMMHUCH, HEOOXOJUMO UMETh B BUJLY, UTO
HauOombIIero ddexra oT ee MPUMEHEHHSI MOXKHO JOCTHUYb, €CITH YYUTHIBATh IIeJIM 00pa3oBaHus, HA
peanu3anuio KOTOPbIX JOJDKHA ObITh HalpaBlieHa W30HpaeMas TEXHOJOIHS, COJEp)KaHHe, KOTOopoe
MPEJCTOUT MepeaTh O0YJAIOMMMCS C €€ TIOMOIIBIO, a TAK)KE YCIOBHSA, B KOTOPBIX OHA Oy/IeT MCIIONIb-
30BaThCA.

B nameii pabote MbI HCTIOJIB3yeM CIIEYyIOIICE.

1. Tpaouyuonnvie obpazosamenvhvie mexronocuu. Opranuzanus 00pa3oBaTEIbHOIO IMpoliecca,
IpearnoiaraeT NpsMYI0 TPAaHCIIIUIO 3HAHUK OT MpEenojaBaTels K CTYACHTY (MPeHMYIIECTBEHHO Ha
OCHOBE 00BSICHUTEIBHO-WIIIIOCTPATUBHBIX METOJIOB 00y4eHus1). YueOHas JesTeabHOCTh CTyIeHTa HO-
CHT B TaKUX yCJIIOBUSX, KaK IIPABHUJIO, PEPOTYKTHBHBIN XapakTep.

@DopMmbl yUeOHBIX 3aHATHIA:

- MH(QOPMAIIMOHHAS JIEKIUS — TOCIIEAOBATEIbHOE M3JIOKEHHE MaTepualia B JUCIUILTMHAPHON
JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIIECTBEHHO BepOaIbHBIMU CPEJCTBAMHU.

- cemuHap (3amuta PI'P) — Gecena mpenomaBatenst U CTyA€HTOB, 00CYXACHUE 3apaHee MOJro-
TOBJIEHHBIX COOOIIEHUI MO KaXKAOMY BONPOCY IJIaHA 3aHATUS C €AMHBIM JUISL BCEX MEPEYHEM PeKo-
MEH]TyeMOU 0053aTeIbHON U JOTIOTHUTEIHHONU JTUTEPATYPHI.

- MPAKTHUYECKOE 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO IMpe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonozuu npobnemnozo obyuenus. Opranuzaius 00pa3oBaTeIbHOI0 Ipolecca Mnpeanoara-
€T TTOCTAaHOBKY MPOOJIIEMHBIX BOIPOCOB, CO3AaHNE YUEOHBIX MPOOJEMHBIX CUTYallui JUIsl CTUMYIIUPO-
BaHUS aKTUBHOM MMO3HABATENbHOMN JI€TETbHOCTH CTYICHTOB.

®opMbl yUeOHBIX 3aHATHI:

- IpobseMHas JIeKIHs — U3JI0KEHHE MaTepHala, Mpeanosararliee MOCTaHOBKY MPOOJIEMHBIX U
JIMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3UYHBIX HAYYHBIX MOJXOJOB, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3JIIMYHBIMHU MOJICJISIMUA UHTEPIIPETALUU U3y4aeMOro MaTepuaia.

- JISKIHsI «BABOeM» (OMHApHAs JIEKIUS) — U3JI0KEHUE MaTepuaia B (hopMe TUATOTHYECKOro 00-
IIEHUs JBYX CTY/AEHTOB (3apaHee MOJArOTOBUBIIMXCS) WM CTYJEHTA U Mpenojasareis (Hanpumep, pe-
KOHCTPYKIIMSI THAJIOTAa WCTOPHYECKUX JMYHOCTEH — CBHJETENICH OTKPBITHS KaKOTO-THOO HAaydHOTO
(axTa; «y4eHOTO» U «IIPAKTUKA» U T.]I.).

- IpaKTHYECKOe 3aHiATHE B (hOpMe MpaKTHUKyMa — OpraHu3aus yueOHoi paboThl, HalpaBlieHHAs
Ha pelIeHne KOMIUIEKCHOH yueOHO-II03HaBaTeIbHOM 3a1auu, TpeOyYIoel OT CTyJeHTa NMPUMEHEHUs
KaK HayYHO-TEOPETHYECKUX 3HAHUH, TaK M MPAKTHYECKUX HABBIKOB.

- caMocCTosITeNbHast paboTa (C KOHCYIbTAlUAMU IIPEIoiaBaTelisl) Ha OCHOBE Kelc-MeToa — 00y-
YeHHE B KOHTEKCTE MOJICITUPYEMOW CUTYaIlld, BOCIIPOU3BOIAIICH peaibHbIC YCIOBHS HAyYHOH, MPO-
n3BOIcTBEHHON. OOyuaromecs MODKHBI MPOAHAIM3UPOBATh CUTYAIMIO, pa3o0parbcsi B CYTH IpO-
O1eM, TIPeUTOKUTh BOZMOXKHBIE PEIICHUsT M BBHIOpATh Jrydliee U3 HUX. Kelichl Oa3upyroTcs Ha pealb-
HOM (haKTHUECKOM MaTepuale WIN ke IPUOIMKEeHBI K peabHON CUTYyallUu.

3. Texnonozuu npoexkmnoeo o6yuenusi. OOpa30BaTEIBHBINA MPOIECC TIOCTPOCH B COOTBETCTBUH C
JITOPUTMOM ITO3TAITHOTO PELICHUsI TPOOJIEMHOM 3a/1auy WM BBIIOJIHEHUS yueOHoro 3ananus. [Ipoekt
IIPEIIOoIaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO NESATEIbHOCTh TPYIIBl CTYAECHTOB, HAIPaBJICH-
HYIO Ha BBIpaOOTKY KOHIICTILIUH, YCTAaHOBIICHHE IIesIel U 3a/1a4, (POPMYITHUPOBKY OKUIAEMBIX PE3YJIbTa-
TOB, OIPEJCJIEHNE IPUHIUIIOB U METOJMK PEIIEeHHs OCTaBIEHHBIX 3ajjay, INIaHUpOBaHKUE Xoja pabo-



ThI, TIOUCK JIOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, OATANIHYIO peaIn3aluio M1aHa padoThl, Mpe3eHTa-
IIUI0 PE3yNIbTAaTOB PabOThI, UX OCMBICIeHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl Tiepexo/a
KOMITIETEHIIMH Ha YPOBEHb BJIAJICHUSI.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHON eI TEIbHOCTH TPOSKTOB:

Hccneoosamenvckuti npoexm — CTpykTypa npuOimkeHa K (opMary HayyHOTO HMCCIIEIOBAHUS
(ToKa3aTEeNBCTBO AKTYAJIIbHOCTU TEMBI, ONpEeNieHHe HAyYHOH MpoOJeMbl, IMpeaMeTa U 00beKTa uc-
ClIeIOBaHMsl, 1leJiel U 3a7a4y, METOJI0B, HCTOYHUKOB, BBIABI)KEHUE TUIIOTE3bl, 0000IIEeHNEe pe3ylibTa-
TOB, BBIBOJIbI, 0003HAUEHUE HOBBIX IMpoOsieM). PesynbraToMm sBisieTcst ydeOHas KapTa 1O MOIYIIO
Hamel 00pa3oBaTeIbHON TPOTrPAMMBI.

Teopueckuii npoexm, IPEANONATAIONINA B OTJIMYMAE OT MPEABIAYIIET0, KOHEYHBIH MPOAYKT B
CIIEYIOIIMX BapuUaHTaX — ra3era K HCTOPUYECKH 3HAUMMOMY «MAaTeMaTUYECKOMY» COOBITHIO (TIpa3i-
HUK uncna «[lu» u T.1.); «MaremaTuyeckasi» OTKPBITKA (CBOETO poja yueOHasi KapTa, TOJIbKO Hedop-
MaJbHO, KPACOYHO O(OPMIICHHAS; BUJICOPOIIUK «5] HAay4yy Bac pemars ...» 1 T.I1.

Huppopmayuonnwiii npoexm — yaeOHO-TI03HABATENbHAS ACATEIBHOCTD C SPKO BBIPAKEHHON 3B-
PUCTHUECKOHN HAMpaBIECHHOCTHIO (TOUCK, OTOOP U cucTeMaTH3aus HHGOpMAIUU O KAKOM-TO OOBEKTE,
03HAKOMJICHHE YYaCTHUKOB IMPOEKTA C 3TOM MHPOpMALIHMEH, ee aHaIu3 U 0000IIeHIE U, HAKOHEII, Tpe-
3EHTAIUS 110 PAKTHYECKOMY MPHIOKEHHIO).

4. Ungopmayuonno-kommyHukayuoHuvle obpazosamenvbnvlie mexnonoeuu. Opranuzaius oOpa-
30BaTEIbHOIO TMpollecca ¢ MPUMEHEHHEM CIEIMATU3UPOBAHHBIX MPOTPAMMHBIX CPell U TEXHHUYECKUX
cpeacTB paboThl ¢ wHpOpMaIuel (MHpopMannonnyo cpeny yausepcureta MOOJIYC MOODLE).

@opMbl yueOHBIX 3aHATHUNA C UCIIOJIb30BaHHEM MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
THM:

Jlexuusi-Bu3yalu3anus — U3JI0KEHHUE COJEP>KaHUSI COMPOBOXKIACTCS Mpe3eHTauel (JeMoHCTpa-
Ueil y4eOHBIX MaTEepHAaJiOB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4. HJUTFOCTpa-
TUBHBIX, Tpa)UYECKUX, ayJJU0- U BUIACOMATEPUATIOB).

[IpakTryeckoe 3aHsATHE B (hopMe Mpe3eHTAINH — MPEICTABICHHE PE3yIbTAaTOB MPOSKTHON WIIH
HCCIIEeIOBATENECKOM IEITETbHOCTH C UCTIOIh30BAaHUEM CIIEIIUATM3UPOBAHHBIX IPOTPAMMHBIX CPE/.

6 YuedHO-MeTOANMYECKOE OOecTieYeHHe CAMOCTOATEbHON PadoThl 06yyarommxcst

[To qucuumuinHe «MaTtemaTuka» MpelycMOTpeHa ayJUTOpHasi U BHEAYAUTOPHAs CaMOCTOSTENb-
Hasi paboTa 00y4aroIuXxCsl.

AymuTopHas caMocTosiTeNIbHasi paboTa CTY/IEHTOB MpE/NoiaraeT pelieHne KOHTPOJIBHBIX 3a/1a4
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnvie kKonmpoivHvle pavomot (AKP):
AKP Nel «Ilpedenvr»

Beruncnuts npenesnsi:

3 2 _ . _
1 fim X -|2-3X + 2X 5 lim (x 71()( 23)(x 4)
x>2 X°—X—-6 nowo o Byx® —x°4+11
3 2
3. lim| >~ lim 9%
xoo| 2X° =1 2x+1 x>-2 (X + 2)
1. L
5. Iimo(1—4x)3X 6. Iim0 XCtgSx 7. IirPO3X*1
8. I/ICCJ'IC,Z[OBaTB Ha HCIIPCPBIBHOCTDH

X—=3ecau x <0
f(x)=
5% ecau x>0

AKP Ne2 «Ilpouszeoonasny

1. HaiiguTe nepByro NpOU3BOAHYIO OT (DYHKITHIA:
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2
2) X =+1-25t%, 6) y =X-C0S3X, B) y:w—&bgzx“'s
y =arccosbt + 7, X rax+l

n Y= 5 _ 2arctg(4x + 3X).

2. CocraBbTe ypaBHEHHs KacaTelbHoil k kpuBoit XY =4 B Touxe X, = 1

3. Brruucnure npubmmwkenHo Y = x* +8 mpu X = 1,09 .

. cos4dx-1
4. Beruucnute npesen no npasuy Jomurans lim

x—0 (e4x _1)2 '
AKP Ne3 «Cnyuaiinvle coovimusy

1. Ilo mumieHu npousBOAUTCS TpH BeIcTpena. PaccmarpuBatotcst codbitus A, B, C — nonaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpeax. UTo 03HAYaIOT COOBITHS A+B+C,4B+Cy

. B ypne 12 mapos. Cpenu 31ux mapoB 3 Genbix U 9 yepHbIx. KakoBa BEpOsSTHOCTH TOTO, YTO Hay/Aa-

4y BBIHYTBIN [Iap OKakeTcs Oesbim?

B paguoctymuu Tpu mukpodona. [ KaKI0ro u3 MepBeIX IBYX MHKPO(OHOB BEPOSITHOCTH TOTO,

YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tpetbero — 0,9. HaliTu BEpOSTHOCTB TOTO,

YTO B JIAaHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(QOHA.

4. B nponpaxe uMeroTcs Oerble 1 KOpUYHEBBIE I B COOTHOIIEHUH 2:3, prueM Ipou3BoAcTBo 60%
0enbix U 71% KOpPUYHEBBIX SUI] TaTUPYETCS THEM, IIPEIIICCTBYIONINM JIHIO IPOJIaXH, & OCTAIbHBIC
gifia gatupyrorcs Oosnee paHHUMHU unciamu. [lokynaTtenb 3aka3bpiBaeT siiflia, AaTUpPyeMbIe THEM,
MPEANIECTBYIOMIUM JTHIO MPOJAKH, HE3aBUCUMO OT UX 1BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
MPOJAAYT PEHIeTKy OenbIX Aull?

N

w

5. Tenedonnas cerb yupexaeHus oociyxuBaer 200 aboHeHTOB. BeposTHOCTh TOTO, UTO B TEUCHHUE
MUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BepoSATHOCTb TOTO, YTO B
T€YeHHe MUHYTHI OyZeT 5 3BoHKOB? KakoBa BEpOSTHOCTb TOTO, UTO B TE€YEHHE MUHYTHI OYJET HE
6onee 5 38oHKOB? HaiiTu HanBeposTHelIIee YUCIO 3BOHKOB B TEYEHNE MUHYTHI.

Ilpumepnvie unousudyanvhvie oomawinue 3aoanusn (U/]3):
HJ[3 Nel «Ilpumenenue npou3eo00HoIl 015 UCC1€008aAHUSA PYHKYUIL)
1. Haiinure npoMexKyTKH MOHOTOHHOCTH M 3KCTPEMYMBI QYHKIMH y — 23x .
X“+9
2. TlocrtpoiiTe rpaduk GyHKIHMU C TOMOIIBIO TPOU3BOIHOM MEPBOTO MOPAIKA y =—x° —3x2 +9x +11 .
3. Haiigure mpoMeKyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKH repernda QyHKIun y=2x—3%/x? .
3
4. Haiinure aCUMITOTHI M MOCTPOUTE CXEMATUYHO rPpaduK QYHKINM y = Xiz .
(x+1)
2
5. IlposenuTe monHOE McCaen0BaHNE QYHKIMM M MOCTPOTE TpaduK y — X -3x+3,
x—-1

6. IIpoBeaure moxHOE UccieOBaHUE (PYHKIIUHU U IOCTPOMTE TpaduK
_Inx
=
7. Haiinute HanOoblIee U HAUMEHbBIIIEE 3HAYCHUS PYHKIIMU y=8x+ iz _15 Ha OTpe3Ke B 2]
X

HJ[3 No2 «Heonpedenennlii unmezpan

Breraucnourts HCOMPCACIICHHBIC HHTCIPAJIbI

L L_Xis/;

2 1
+1 dx 2. - dx
3Jx f 3+x2 9

x? -3
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3'] 3 4 ) 4J-ctg X — 6

2 _7x sin(ZSX—lj sin? x

A 2x—-1
S.IX(BX +1) dx 6.]—)(2 o210

- [Vi-eferdx 8. j4x+3 dx,

(x-2)°
Ixe’3dx, 10. I*
X(x° +1)
dx
J.\/_+\/_+2\/_ 12 jcosxsinsx’

13] d

(X+DVx* +2x-1.

HJ[3 Ne3 «Onpedenennslit unmezpa u €20 RPULOHCEHU)
2 1 T
1. J(xz +—)dx. 2. Jln sin xdx
1 X 2
2. BeI4UCIUTh III0MIA1b PUTYPHI, OTPAHHYCHHOHN JTHHUSIMU
1) 3x—y=4, y*> =6x

2) r=cos2¢p, OSgoS%

x=2cost,
3) { . y=3(y23).
y=06sint;

3. BBIuucnuTh [UIMHY IyTH KPUBOW, 33JaHHON ypaBHEHUEM

1) y=hx, V3 <x<A15.

2) p=3e*", “F/2spsmi2
3) x=e'(cost +sint), n/2<t<m.
x=e'(cost—sint),

4. BerancnuTh 00beM Tena, 00pa3oBaHHOTO BpalieHneM BOKpyr ocu Oy GUrypsl, orpaHMuEeHHOM

rpaduxamu pyHKImiA X =3—-y° , Xx=y* +1

HJ[3 Ned «Kpamnwie unmezpanot)
yZ
1. BEIYUCITUTH TOBTOPHBIA HHTETPAT J‘dyJ.(ZX + y)dX.

2 0
2 1
4 3773
2. I3MEHHTH TIOPAI0K HHTETPUPOBAHUS B JBOWHOM HHTErPAJIE: Id _[ f(x
1
y

2
N X
3. BeIuncnuTh 1BOMHOM HHTETpas J. I—Z dxdy, rae D — o0GnacTh, orpaHHYCHHAS THHUSMH
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y=1, y=X x=4.
X
4. BpMHCIUTH IUIOIAAb (UTYpBl, OTpAaHHMUYEHHOH OKpYXHOCTAMU I =1, r=2C0S¢ (BHe
OKPY>KHOCTH
r=1).
5. Berancnauts minomaas GUrypbl, orpaHU4eHHON TUHUSAMHI Y = % u X+y-7=0.

6. BolumcauTh TPOWHOM HHTErpa ﬂj(x2 +3y°)dxdydz; R:0<z<3x, x+y<1 y>=0 mo durype R,
R

OFp&HH‘lCHHOﬁ IOBCPXHOCTAMMU.

7. Beruncnuth 00nEM T€J1a, OrPAaHUYCHHOI'O ITOBEPXHOCTAMU
z=8-x—-y, x=0, y=x*, y=4, z=0.

8. Haiitu ctatnueckue MOMEHTBhI OTHOCHTEIHHO KOOPAMHATHBIX OCEH IJIACTMHKH, OIpaHHUYCH-
HOIl mapa6omnoii Yy = X° (y > O), npsMoOi  X=9, ecnu IIOTHOCTh PACHpPENENICHUs MAcChl B KaXIOH
TOYKE paBHA OPAMHATE ATON TOUYKHU.

9. Haiinure momeHTsl uuepuuu |, Iy |, OIHOpPOIHOMN MIACTUHKU (5 =1), OTPaHUYECHHOMN OCs-

MU KOOpJHMHAT U npsiMoii Y = 2 —0,5X.

HJ[3 Ne5 «Memoo xopo u kKacameabHbIX peuieHus ypasHeHul»

O3HaKOMbBTECh C METOJIaMH MOJIOBUHHOTO JIEJICHUS M XOPJ U KacaTeJIbHBIX peIleHHs TPAaHCIICH-
JICHTHBIX YpaBHEHUH. Pemunre ypaBHeHUE 3TUMU MeTo1aMu ¢ norperHocThio €=0,001.

e =2-x%
HJ[3 Neb6 «Hucnennoe unmezpuposanue»

Boruncnuts o popmyne npsimMoyroiabHuKoB, CuMICOHa U Tpaneuuil uaTerpai. Haiitu 3HaueHue
IIOIPELIHOCTH IOJyYEHHOI'O PE3yJIbTaTa:

4 9
A) Ixzdx, n =10; B) I,/GX—S dx, n=8.
0 1

HJ[3 Ne7 «IlepBuuHasi 00padoTKa pe3y/IbTAaTOB IKCIIEPUMEHTA
Z[aH CTaTUCTHYCCKHUIA pAA (MCXOAHBIC 3HAYCHUS BCJ'[I/I‘{I/IH)

X v X v X M X v X v
38,4 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 343 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 355 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 344 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 215 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5
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Haiitu BeIpakeHHE ABYMEpPHOrO SMIIMpHUYECKOro pacrpeneneHus (X, Y), sMoupuyeckue pac-
IpeJesIeHus COCTAaBIIOMUX X U Y, IOCTPOUTH Ipaduueckoe 0TOOpaKeHHE pacipeaesIeHH.
JUi1st 3TOrO - COCTaBUTh KOPPEIALUOHHOE 110JI€, KOPPEJIAUOHHYIO TabIHIly aOCOMIOTHBIX YacTOT, Ba-
pHaLMOHHBIE pssibl, Tabauny «CTaTuCTHYECKas COBOKYITHOCTh U3MEPHUMOTO IIPU3HAKAY.

HJ/[3 Ne8 «UmncnoBble XapaKTePUCTHKH F'eHEePAJIbHBIX IAPAMETPOB»

[To nannbiM, monyueHHbsiM B MJI3 Nel, ouenure reHepanbHble MapaMeTphl: HAAUTE CpeaHee,
JUcrepcusi, cpefHee KBaApaTUYHOE OTKIOHEHHE, aCUMMETpHsI, dKCllece, MoJia, Meanana, Kodpuiu-
€HT Bapualuu i npu3HakoB X u Y. OUEHUTE CTeNeHb OTKIOHEHUS! SMIIUPUUYECKOTO pacIipeiesieHUs
3TOr0 U3MEPUMOIO IIPU3HAKA OT HOPMAIBHOT'O pacIpeiesICHHUs.

Jis aToro 3anonHuTe Tadbmuily «Pacuer BRIOOPOYHBIX OIEHOK MPHU3HAKOB)» U MPOBEAUTE pacye-
ThI UCTIPABJICHHBIX OIICHOK FeHepalbHBIX mapameTpoB. Caenaite BIBOJ 0 KOd(hdUIIMEHTE BapUaIliH.

HJ[3 Ne9 «1IpoBepKa CTATUCTHYECKHUX THIIOTE3»

[lo nannbvM, nonydeHHsIM B MJI3 Nel u 2, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY CTATUCTUYE-
CKOM T'MIIOTE3bl O HOPMAJILHOM PacHpeieICHUN U3MEPSIEMOro MPU3HAKA M0 CIEAYIOLIUM KPUTEPUSIM:
a) CpeIHEeMY KBaJpaTUYHOMY OTKJIOHEHHUIO, 0) pa3Maxy BapbUpPOBAHUs, B) MOKA3aTENIAM HCIPABICH-
HBIX aCHMMMETPUM U JKcIlecca, T) kpuTepmio IlupcoHa y? (YpoBeHb 3HAYMMOCTH NIPHHATH PABHBIM
0.05). B cny4ae npuHATHS TUIIOTE3bI O HOPMAIBHOCTH paclpeeNieHUs] HAUTH JOBEPUTEIbHBIC HHTEP-
BaJIbl JJI1 MAaTEMAaTUYECKOTO OXHJIAaHUSA U CPEAHEro KBaJpaTUUHOIO OTKJIOHEHUS MPU YPOBHE HAAEXK-
HoctH 0.95.

HJ[3 Nel0 «BbisicHeHHe KOPPEJISIIIUOHHON 3aBHCUMOCTH U3MEPUMBbIX IPU3HAKOB»

[To nanabIM 3am1aun, ucciaemxyemord B /13 NeNe 1-3, HaifT u 3ammcarh B KOPPEISAIUOHHYIO Ta0-
JUILy YCJIOBHBIE cpenHue. Ha KoppensiMoHHOM 1oJie TOCTPOUTH JIMHUM perpeccuu. Hailtn ucnpas-
JICHHBIA KOPPEJSALMOHHBI MOMEHT U KO3 PUIMEeHT Koppensuuu. [IpoBeputh runoresy o He3aBUCH-
MocCTH Tpu3HakoB X U Y (ypOBEHb 3HAYMMOCTHU NMPHUHATH paBHbIM 0.05). Paccuntars ko3 puumeHTs!
nuHeitHol perpeccun (X Ha Y mimu Y Ha X).IIpoBepuTh 3HAUMMOCTH ypaBHEHHs perpeccun. Haiiti
JIOBEpUTENIbHbIE MHTEPBAJIBI /Uil KO(P(UIIMEHTOB KOPPEISLMU U JTUHEHHOU perpeccuu (MpH ypOBHE
Hané&xHoctu 0.95).

Ilpumepnvie sapuanmul pacuemno-zpaguueckux pavom (PI'P):
PI'P Nol «Komnnekcuote yucna. Ilpeden. Henpepvignocmu

1. BbINoOSHUTD JCHCTBUS B anredpandeckoit Gpopme.
D. (6-3)-(2-7),2). 7 4- 3' ,3). —(2;3')5
|

2. BBINOTHUTH IEHCTBUS B TPUTOHOMETPHUECKOMN (bopMe.
(3(cos12° +isin12°))*.
3. H300pa3uTh KOMIUIEKCHBIE YMCITa HA TUIOCKOCTH M 3aIHCaTh UX B TPUTOHOMETPHUIECKOH popme.
1). 6i,2). —=7,3). 1=i,4). —=/3—-i,5). 7+4i.

4. Haiitu Bee 3Hauenns 3/—v/3 —i u n300pa3uTh UX HAa KOMIUIEKCHOM MIOCKOCTH.
5. Pemnth ypaBHeHUS

a) 3z2°+7z+2=0, 6)z°+6z+25=0, B). 22°-62+15=0.
6. Haiimute npenensl QyHKIHIA:

1) Iimw 2 lim (X 2)(X +2x+2)’ 3 1 2 \/7

X—>0 X—-1 ' X2 —-5x+6 x-l 3 — \/ﬁ
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n’ _ 8+15x

4) Iimw; 5) Iim(3_ 1 j; 6) Iim(SX 1j .
X =4 X —4 Xz _16 bales 5X+6

x-arctgg

7. Uccnenyiite GyHKIUIO HA HEMPEPHIBHOCTD, BHISICHUTE XapaKTep TOYEK Pa3pbIBa, CIENalTe YepTexX

rpaduka GyHKIUU
1

-, x<1,
1 x-1
1) f(x)=8%5, 2) f(x)={(x-1)?, 1<x<3,
4, X>3.
PI'P Ne2 «Ilpouszeoonasn. Betuucnenue»
1. Haiitu npousBoansle u auddepeHnnansl nepBoro nopsika
1)y 7COoS X ,
5x+1
2) y=(2+5x)* —3cos7x,
3)y =%—4x-arcsinx,
4) y =(cosx)".
2. Haiit mpon3sBoHyro QyHKIMH, 3aJaHHON HESBHO e’ —5xe* —2xy+11=0.
3.Haiitn npou3BoHyt0 (DyHKIINH, 331aHHON TTApaMETPHUECKU X=3c0st -5,
y=4t° +5.
4. HaiiTu npon3BoHbIE IEPBOT0 MOPsAAKA QYHKIIUI y= x’e*

PI'P Ne3 «Ilpoussoonasn evicuiux nopsaokos. Ilpunoscenus npou3zeooHoi»

d? x=3t -t -
y byHKLUM: a) { 2. 0) y=5f

dy
1. Haii —
aiiure i u " ~

v 2 v
2. a) Hanmumre ypaBHeHMe KacaTenbHOM K napabone ¥ = X~ —4X + 2 B Touke ¢ abeuuccoit x, =0.

ITocTpoiiTe rpaduk U KacaTelbHYIO.
6) Hanumire ypaBHEHHE KacaTelbHOM K KpUBOH X’ +Yy° —4X+2y —164 =0 B ee TOUKe C KOOpAHHA-
tamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTelbHYIO.

3. Haiigure HanOosblliee 1 HAMMEHbIIee 3HAYCHUS (DYHKITUU Ha 3aIaHHOM OTPE3Ke

f(x)=2x>-6x"-18x+7 xel[-2;2].
. 13 o2 y y
4. Uccnenyiite pynkuuoo Yy = 3 X® —2X° Ha 9KCTPEMyM U TIOCTPOITE ee CXeMaTHIeCKui rpaduk.

(x-1*

x2

5. IlpoBenuTe MoIHOE UCCIEIOBAHKE U TOCTPONTE rpaduK QYHKIHH Y =
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6. Beraucnute npenensl, UCNONb3ys mpaBuiio Jlonurans:
. 2x% —8x%? +13x-10
a) lim—; 5 ;
x=2  X° —2X° +3Xx—-6
0) lim x-Inle* -1).
) x—>+0 ( )

7. 3aBUCUMOCTb IyTH OT BPEMEHH IpPH MPSIMOJMHEHHOM JBMKCHUU TOUYKH 33Ja€TCS YPaBHEHUEM
1
S = §t3 +2t? -3, 1me S — myTh B M, a t — BpeMs B C. BeruncuTe ee CKOPOCTh M YCKOPEHHE B MO-

MEHT BpeMeHHU t =4cC.

PI'P Vo4 «Hacmmnuie npou3eoonvie»
In (1— x* — y2)
1-\y
2. HaiiTu 3Ha4eHHs YaCTHBIX MMPOU3BOIHBIX (DYHKIUH B 33JaHHON TOYKE:

A) z= x% (L) B) z=h(Vx+y) @1).

2
. u .
3. Haiitu P ecad U = Xy +Sin(X+Y).
X

1. Haiitu obnacte onpeneneHust QyHKIUN Z =

4. BeraucauTh MPUOIMIKEHHO \/ 5.e%92 42032,
PI'P No5 «9xcmpemym OHIT
1. Haiitu sxctpemymsl QyHKImE Z = X° +2y° —4X—6Y + 2.

Inx In
2. Haiitu npou3BogHYI0 QYHKIUN Z = —— — ny B HampasyieHuH Bektopa (1;1).
X

3. IIpu kakux k>0 rpamueHT QyHKIMU Z = (2X + ky)2 NEePIEeHINKYISIPEH MPSIMOi X + Y = 2.7
4. Haiitn skcTpeManbHoe 3HaueHne QYHKIuK Z = 2X + Y — y° — X° mpu ycnosun X+ 2y =1,

5. Haiitn HanOonpliee 3HaueHNEe QYHKIUU:

x>0 X+2y<1
A) z=X-2y+5 y>0 B)z:ln(x2+y2) x>0
X+Yy<], y>0.

PI'P Ne6 «ObvikHOGeHHbIE QU pepenyuanvhbvle ypasHeHUs NEPEO20 NOPAOKA)

Haiitu o0mmii naTerpan i obiee perenue auddepeHnnanbHoro ypaBHeHUs epBOro nopsiJi-
Ka (B mpuMepax r), ) pemuTs 3a1aqy Komm):

2 _ 2
1) Va—x2y +xy> +x=0, 2) 20xdx—3ydy =3x*ydy—5xy’dx, 3) y' == 2+§Xy6 5y
x? —6xy
" —qj 2 4 — 2
4){y ycosx =sin 2x ){xy +y=xy ,6)%dx—xy+1dy=0.
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PI'P No[ «JIH/Y evicuiux nopsaokoe ¢ nocmoauuvimu kodppuyuenmamu. Cucmemot /1Y
1. Haiitu ob6miee pemenne nuddepeHmaibsHOro ypaBHCHHUS:

1) y"xInx=y",2) (L+x>)y" +2xy’ =12x>.
y" =2sin®ycosy
=7 y®=1"
3. Haiitu o61ee pemenue quddepeHnaabsHoro ypaBHeHus (B mpuMepe ) pemuTs 3aaa4dy Komm):
1) y"-2y'+y=xe* o)y +4y' +5y=x’
)y =4y +5y = 6x> +2x—5, 4) y"' +2y"-3y'=(8x+6)e",
5) y'—4y'+4y =e*(cosx+3sin X), 6) y"' —64y’ =128 cos8x — 64e™,

7){ y"+y=1/sin x

2. Haiitu pemenue 3anaun Kommu:

y(r!2)=1,y'(x12)=nl2 "
4. Pemnte cuctemy J{Y mepBoro nopsiika AByMsi Crioco0aMu - IMOJACTAaHOBKH U METOJIOM Diiiepa
y' =2x-5y+e'
X'=y—-6x+e*

PI'P Ne8 «Teopusn eéepoamuocmeii»

1. IIpousBoauTcs 5 BBICTPENIOB IO PE3EPBYapy C FOPIOUUM, IIPUUYEM pe3epByap Mocie NEPBOTo Mo-
IIaJaHKsl B HETO BOCIUIAMEHSETCS, a I10CJIe BTOPOTo MONajaHus B HEro — B3peIBaeTcs. Beposar-
HOCTb I10Ma/IaHus B pe3epByap MpH KaxaoM BeicTpene pasHa 0,3. HaiiTu BEpoSTHOCTB TOTO, UTO
pe3epByap OyaeT MOA0XKIKEH, HO HE B30OPBETCSL.

2. B cembe Tpoe aeTeii: 2 MalbuiKa U IeBOYKa. J[eTH urparoT Ha KyxHe. BeposTHOCTB TOro, 4TO
MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitn
BEPOATHOCTH TOTO, UTO Mocy/a Oyner pa3oura.

3. Camra momnaiaer B MUILIEHb IIPH OJHOM BBICTpelie ¢ BeposTHOCTHIO 0,8, Mariia — ¢ BepOSATHOCTHIO
0,7, a Tlama — ¢ BepostHocThio 0,75. Cama BeicTpenui 2 paza, Mama — 3 pasa, [1ama — 1 pa3, mo-
CclJie 4ero B MUILIEHU ObUIO OOHApYKEHO 0JJHO 0TBepcTHe. KakoBa BepOsSTHOCTH TOTO, UTO B
MHUIIIeHb ronaiza Mama?

4. Pa3ppIB CBsI3U TPOMCXOAHWT B OAHOM W3 3BEHbEB TenedoHHOTO Kabens. MoHTEp mocnenoBa-
TEJBHO TIPOBEPSIET 3BEHbs, OOHApYX)UBasi MeCcTO paspbiBa. COCTaBUTH Psif pacrpeacieHus
yuciia 00ClIeJOBaHHBIX 3BEHBbEB, €CIIM BEPOATHOCTH pa3pbiBa JJIs Ka)JOro 3BEHA MOCTOSIHHA
U paBHa p.

5. 3amaH psa pacrpeAesieHHs] TUCKPETHOW CIydailHOW BeNWYMHBI X.

X |1 2 3 4 5 6

P [0,03|015]0,20 0,35 | 0,15 |?

[TocTponuTh MHOTOYrONBHUK pactpeaeneHus. OnpenenuTs (QYHKIUIO pacTIpefesieHus] U I0-

DX]

)

.. m
cTpouTh €€ rpaduk. BblYMCIUTH MaTeMaTHYecKoe O0XKHJIaHue X, JTUCIIEPCHUIO

o, P(m,—o, <X <m, +0,).
CpeliHee KBAJpaTHYeCKOe OTKIOHCHHUE U BEPOSTHOCTb

6. 3amaHa (QyHKOUS pacrpeneicHHs CIydailHOW BEIMYUHBI X
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0, X <3,
F(x) = %(—x3 +12x° —45x+54), 3<x<5,

1 X > 5.

Haiitu mmotnHocts pacnpenenenus. Iloctpouts rpaduku GyHKIMH € TUIOTHOCTH
pacnpeneneHus. BblUMCINTD  MaTeMaTHMYeCKOE OXKHUIAHUE, JUCHEPCHI0O U

P(X € (0, 4)).

B Tabnunie mpuBeAEH 3aKOH paclpeieleHUs] BEPOSITHOCTEH CHUCTEMBI CIIYYalHBIX BEIMYUH
X, V)

BCPOATHOCTD

7.

X
v -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 a

o m,, m o., O,.
Habitu: k03 dUIUEHT «a», MaTeMaTHYECKHE OXKUIAHUS Y, nucnepcuu Y

>

r
ko3 dunurent xoppensuun Y.
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) HJIaHpreMLIe pe3yJabTaThbl 06yqe}mﬂ H OHCHOYHLIC CPEACTBA IJIA IIPOBECACHUS l'[pOMC)KyTO‘lHOﬁ aTTecCTaluun.

C TYPHBIN
TPYKTYP [Inanupyemble pe3ynbTaThl 00yde-
JJIEMEHT i OrnieHOYHBIE CPEACTBA
KOMIIETEHIIU

OIIK-4 — roTOBHOCTDH COYETATH TEOPHIO U MPAKTUKY

AJIA PeIICHUS WHXKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIC TIOJIOKEHHSI TEOPHH IIpese-
JIOB W HETIPEPBHIBHBIX (YHKITHHA, Tpadu-
KA OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUHA
U WX CBOWCTBA, OCHOBBI YHCICHHOTO
pelIeHUs TPaHCLECHIACHTHBIX ypaBHE-
HUH,

- OCHOBHBIE TeopeMbl AuddepeHaib-
HOIO M HHTETPajJbHOTO HCUHCIICHUS
(GYHKIMA OJHOW W HECKOJNBKUX Tepe-
MEHHBIX, METOJIbl Ju((epeHIIHaTEHOTO
WCUHUCIICHUsS HCCIeqoBaHus (YyHKUUI,
OCHOBBI YHCJIEHHBIX METOJIOB BBbIUHCIIE-
HUSI OTIpEICIICHHBIX HHTErPAJIOB,

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

- OCHOBHBIE TIOHSITHS TEOPHU BEPOSTHO-
CTel U MaTEeMaTUYECKON CTATHCTUKU

TeopeTnueckue BONPOCHI 1J15 IK3aMeHa

1. Oyukius. Ciocoos! 3amanus. Odmacts onpenencHus. OCHOBHBIC 3JIeMEHTapHbIC (PYHKIIUHU, UX CBOWCTBA, rPadUKH.

2. Ilpenen ¢pynkuuu B Touke. [Ipenen gpynkunu B 6eckoHeuHoCTH. OIHOCTOPOHHHUE MPEAEIIBI.

3. beckoHeuHO Manble M OECKOHEUHO OOJIbIINE (BYHKIMH, CBSA3b Mex 1y HUMU. CBOWCTBAa OECKOHEUHO MalbIX QyHK-
LIUH.

4. TeopeMmsl o mpeaenax. PackppiTne HeonpeneIeHHOCTEH.

3ameuaTenbHbIe MPEAEIb.

CpaBHeHne OECKOHEYHO MaJbIX (DYHKIIMH. DKBUBAICHTHBIE OECKOHEYHO Maible YHKIIMU U OCHOBHBIE TEOPEMBI O

HUX. [[puMeHeHne K BEIYHUCICHHIO IPE/IENIOB.

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

8. OcHoBHBbIE TeOpeMBI 0 HenpepbIBHBIX QyHKuMsAX. CBoicTBa (DYyHKIUI HETPEPHIBHBIX HA OTPE3KE.

9. IlpousBosHas GYHKIMH, €€ TEOMETPUUYCCKUI U (PU3NUECKHI CMBICIL.

10. YpaBHeHus kacaTeIbHOW M HOpMaiu K KpuBoil. J{uddepennupyemMocts GyHKIIMU B TOUKE.

11. TTpou3BoHasi CyMMBI, pa3HOCTH, IPOU3BEACHHS, yacTHOTO (pyHKuMil. [Ipon3BoaHas cI0XKHOW U 00paTHON QyHK-
LU,

12. TuddepenurpoBanne HeSIBHBIX U MapaMeTpUYecKy 3aJaHHbIX GyHKIui. Jlorapudmudeckoe auddepeHpoBanue.

13. IIpon3BOHBIE BBICIIHMX MOPSIIKOB.

14. Tuddepennman pynkmu. ['eomerpuuecknii cmbicn auddepeniuana. OcHOBHBIE TeopeMbl o quddepeHnnanax.

15. [Ipumenenue nuddepennuana K NpHOIMKEHHBIM BIYUCICHUSIM.

16. OcHoBHbIe Teopembl tuddepennnansHoro ncuncnenus: Posurs, Jlarpamka n Komm.

17. IIpaBuno Jlonurans.

18. YcnoBus MOHOTOHHOCTH (QYHKIMHA. DKcTpeMyMbl QyHKIMH. HeoOxoanMoe 1 1ocTaTouHOE YCIOBUSI SKCTpEM yMa
yHkIIHN.

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

20. Beimykiocts rpaduka pynkuun. Touku nepernda. Heo6xoaumoe u 10cTaTOuHOE YCIOBUS TOYEK Mepernoa.

21. Acumnrotsl Tpaduka QyHKIUH.

22. TlepBoobpasHas. HeompeneneHHblit HHTErpaj U ero cBoicTa. Tabiuiia OCHOBHBIX HHTETPAJIOB.

23. OCHOBHBIE METO/bI HHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOH U HHTEIPHUPOBAHHE T10 YACTSIM.

24. NHrerpupoBaHue palyioHaIbHBIX (QyHKIHH.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3yabTaThl 00yue-
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.

WuTerprupoBanme TpUTOHOMETPUIECKAX (D YHKITHIA.

WnTerpupoBanme uppannoHaIbHBIX (GyHKIHH.

OnpeneneHHbIH HHTErpal Kak Mpees HHTErpalbHONU CyMMBI, €T0 CBOUCTBA.

®opmyna Hetotona — Jleliouuma. OCHOBHBIE CBOMCTBA OIPEICIICHHOTO HHTETpaa.

Brruncrienne onpenereHHOr0 MHTErpaja (3aMeHa IEepeMEHHOW, MHTETpHUpOBaHHE MO yacTsM). MHTerpupoBaHue
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX Ipeesax.

Hecob6cTBeHHBIC HHTETPATIBL.

I'eomerprueckne 1 GU3NIECKUE MPUIIOKECHHUS OTPEICICHHOTO HHTETpaa.

Oo6nacte onpenenenus OHII. Ilpexen, HenpepbBHOCTh. CBONCTBA (PYHKINIA, HETIPEPHIBHBIX B OTPaHUMYCHHON 3a-
MKHYTOH 00macTu.

YacTHbIE TPOU3BOAHBIE TIEPBOTO MOPSIIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

YacTHbIE TPOU3BOIHBIC BBICIINX MOPSIIKOB.

JuddepeHunpyeMocTs 1 NONTHBIHA quddepernnan ¢yHKIHH.

[Mpumenenue noaHoro auddepeHnrana K NpuOIMKEHHbIM BbraucieHusM. JJuddepeHunans BBICIINX MOPSAKOB.
[MpousBonHas cioxHo# GpyHkiuK. [TonHas nmpou3BoHAs.

WuBapuaHTHOCTH (DOPMBI NOJHOTO AU epeHpaa.

Juddepenunpoanue HesIBHOW QYHKIINH.

KacaTenpHas MI0CKOCTh M HOPMAJTh K IIOBEPXHOCTH.

OkcTpeMyM QYHKIMH IBYX NepeMeHHbIX. Heo0X0quMoe 1 I0CTaTOYHOE YCIOBHE 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 CBOWCTBA JBOWHOTO UHTErpaa.

Brruncnenue ABOHOTO MHTETpana B IEKApTOBBIX KOOPANHATAX.

Brrunciienne JBOMHOTO MHTETpaia B OIAPHBIX KOOPAWHATAX.

IIpuioxxeHus JBOMHOIO UHTErpaa.

TpoliHOM NHTETpa: OCHOBHBIE IIOHATHUS, CBOUCTBA.

Brrunciienne TpoifHOTO MHTETpaia B IEKapTOBBIX KOOPAWHATAX.

3aMeHa MepeMEeHHBIX B TPOWHOM HHTErpajie. Brruncienue TpoWHOro MHTETpaia B HIWIMHAPUYECKUX M chepude-
CKUX KOOpJAMHATax.

I'eomerpryecknii 1 pU3NIECKUI CMBICT, NPUIIOXKEHUS TPOHHOTO HHTErpaa.

Juddepennnanbable ypaBHEHNS: OCHOBHBIE TIOHATHS. 331241, TPUBOJIAIIKE K AU hepeHInanbHbIM yPaBHEHHSM.
Teopema cymiecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnaisHoro ypaBHEHHS.

YpaBHEHU ¢ pa3IeNAONUMHCS IEPEMEHHBIMU.

OnHopoanble quddepeHmanpHble ypaBHeHHs | nopsiaka.
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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.

YpaBraeHue B NONHBIX Auddepernmanax.

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 ¢ nocTosHHBIME KO3 PHUIIICHTAMU.

Jluneitapie Heomnopoaueie IY. Ctpykrypa obmero pemenuns JIHY.

Merton BapHaIy MPOU3BOIBHBIX MOCTOSHHBIX.

Waterpuposanne JIHAY ¢ moctosHHERIME KO3 PHUIHESHTaAMH U IPaBOl YaCTHIO CIIEIHAIBHOTO BHA.

Cuctems! nuddepeHnuaibHbIX ypaBHeHHH. TeopeMa CyIIecTBOBaHHMS M €IMHCTBEHHOCTH pemIeHHs. Mertox uc-
KITFOUCHUS JUTS PEIICHNS] HOPMAIbHBIX cucTeM Au(hepeHnInanbHbIX YpaBHEHUH.

YncneHHbIe METOABI PELICHHS aNreOpandecKuX 1 TPAHCLCHICHTHBIX YPaBHEHUI.

YucneHHbIE METO/IBl PELICHUS ONIPE/IeIEHHOI0 HHTEerpaa.

OneMeHTH KOMOMHATOPUKHU: TIEPECTaHOBKH, Pa3MEIICHUS, COUCTaHNUS.

OCHOBHBIE IOHATHS TEOPUU BEPOSTHOCTEH: HCIIBITAHUE, COOBITHE, BEPOATHOCTH COOBITHS.

JeiicTBus Hag coObITUAMEU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUSI U YMHOKEHUS BEPOSTHOCTEH.

®opmyia noaHou BepoaTHocTH. PopMmyiia belieca.

[MTocenoBaTenbHOCTE HE3aBUCUMBIX HcTIbITaHNH. Dopmynna bepHymm.

Crny4aliHble BEIMYHMHBI, UX BUJBI.

Psn pacnpenenenns. @yHKIus pacnpeienenus, ee cBoicTaa. [IIOTHOCTD pacnpeiesieHns, CBONCTBA.

YncnoBble XapaKTEPUCTUKK CITyJaiHBIX BEIMYHMH: MAaTEMaTHYeCKOE OXHIAHHUE, AUCIIEPCHs, CpeHee KBaapaTHde-
CKO€ OTKJIOHCHHE.

HopmanbHbiii 3aK0H pacnipeeneHus cliydailHOM BETMYHHBIL.

CucTteMbl CITydafHBIX BEJIMYHH. 3aKOH pacipeaeseHust. YNCIIOBBIE XapaKTEPUCTUKH CHCTEMBI CITyJaifHbIX BEIHMIUH.
3aBHCHUMOCTH CITyJalHBIX BETUYHH.

[Ipenmer MaTeMaTHUECKOW CTATHCTHKH. | eHepanbHas COBOKYITHOCTh M BBIOOpKa. Bapmannonnsnii psa. Ilomuros.
I'ucrorpamma. Dmnupudeckas QyHKITUS paciipeieaeHusl.

CraTucTHYECKHE OIIEHKH MTapaMeTPOB paclpeieleHus TeHepaTbHONH COBOKYITHOCTH.

Cratucrudeckas nposepka runores. Kpurepuii cornacus. Kpurepuii ITupcona.

Koppensnuonsslii ananu3. OMmupudeckuii koagduimenT koppemsiuun. Haxoxnenue ypaBHEHHs JWHEHHOH pe-
rpeccUy METOAOM HaUMEHbBIINX KBaJAPATOB.
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CrpyKTypHBII

[Tnanupyemble pe3ysbTaTel 00yde-

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

PETHUECKHU pa3jienaM;

— 00cyxaarh crocoObl 3¢ (HheKTHBHOTO
pemienns TudQepeHInaNbHBIX ypaBHe-
HUU W WX CHCTEM; OIpeneisTh 3 dhek-
TUBHOCTb PCHICHUA 3ala4M, IMOJTYYCHHO-
ro ¢ IOMOIIBKO YHCJIICHHBIX MCTOIOB,
pacrnio3HaBath 3()(EeKTHBHBIE pe3yibTa-
TBl 00pabOTKM  JKCIIEPUMEHTATBHBIX
JAHHBIX OT HeA(PPEKTUBHBIX

1. Beruncnute npeaensl:

) —x* . -arcsin 2 1
2) lim 1+4>2< X ~56) fim 3x-arcsi 3x B) "mﬂ/zx 1 \@.
x> X+ 3X" 42X X0 COS X —COS™ X >3 x_3
d 2 _
2. Haiigute ay 11 QYHKIHIA: a) y:e4x . 6) X Cth-t,
dx y = In(sin 2t).

3. Beruucnute: a) 3 —\/§+i , 0) (1—i)28.

1-cosx dx B j(2x+5)-exdx.

4. Haiiti HeONpeNeNEHHBIA HHTETPA.  a) Isin 3x-cos 5xdx, 6) J
(x —sin x)?

/20
. xdx
5. BquHCHHTb OHpe,I[eHeHHBII/I I/IHTCrpaJ'I J‘

2 VX z +5
1
6. BBIUHCITUTD ONpE/Ie/ICHHBIN HHTETPAJ I4x .arcsin xdx -

0

2
7. Haiftn rmomane durypsi, orpannuennoil mmamavm: X =4, y° =4X.

-1 0 0 0

8. I3MeHHTH TOPANOK HHTETPHPOBAHIS I dy I fdx -+ J' dy J' fdx.
-2 —fary 4y

9. Beraucnutp ”ﬂ,
DX +Y°
_fa_y2_ 2 )3
10. Haiitu 1 mocTpouts 00;1acTh onpeneneHns QyHKINN U=y9-x" -y +(x-y) .
3 -
11. Haittn nonnetit muddepenmman pymxupm: 2 =X INY —Sin2xy.
12. Haiiti 4acTHbIe HPOW3BOJHBIC IEPBOrO MOPsAKa (DYHKIMH:

z =5x°y° +In(x+4y).

D:x<y<+l1-x* x>0.
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. [y2 2
13. HamucaTh ypaBHEHHE KacaTeIbHON INIOCKOCTH M HOPMAJIHM K MOBepXHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

2 3
14. Viccnenosath Ha sxctpemyM dyuxmmo Z = X~ — 2Xy + 4y

15. Pemmite 3anauy Komm: ycos® xdy = (y2 +1)dX, y(O) =0.
16. Haiiyure obmee perenne auddepenimansaoro ypapaerus Y + V' = e
17. Pemuths 0AHOPOAHYIO cUCTEMY AU GepeHINATbHBIX YPAaBHEHHIH:

x'=6x—y,

Yy =x+4y.
18. IIpu mocraBke ¢ 3aBoga Ha 6a3zy 1000 pagHOTPHEMHUKOB, Y 55 BBIIDIA U3 CTPOS JaMIbl. HalTH BEpOSATHOCTH TOTO,
YTO B3SITHIN HAayJady NPUEMHHK OyIeT NCTIPABHBIM.
19. [IaTHaaUATh DK3aMEHALMOHHBIX OMJIETOB COJEPXAT MO 2 BOIPOCA, KOTOPhIE HE MOBTOPSIOTCS, 3K3aMEHYIOIUHCS
3HAeT TOJBKO 25 BompocoB. HaliT BepOSATHOCTH TOTO, UTO AK3aMeH OyAeT cllaH, eCJIH JJIs 9TOTO JOCTaTOYHO OTBETUTH
Ha JIBa BOIIPOCa OJHOTO OmieTa.
20. [TpuHMMaeM BEpOSITHOCTH POXKJICHHSI MAJIbUYMKA U JIEBOYKM paBHbIMU. HaliTh BeposTHOCTH TOrO, uTo cpenu 10 Ho-
BOPO’KICHHBIX 6 OKaXyTCSI MaTbYHMKaMH.
21. [lan 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHYMHEL:

X: |10 [ 20 |130 |40 |50
p: 101 )02 |03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEHEee KBaIpaTHIeCKOe OTKIOHEHHE.
22. lara GyHKIOUS pacpeaecHns] HePEPBIBHOW CITydaifHON BETUIUHBI 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 MOTaIaHMs B 3ajaHHbIi uHTepBan [0,5; 2],
Mx, Dx, Ox .
24. 3apaHo pacripe/iesieHie BepOSITHOCTEH JUCKPETHOM IBYMEPHOH 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 COCTABJIAIONINX, K03(1)(1)I/II_II/I€HT KOoppesiqun
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CrpyKTypHBII

[Tnanupyemble pe3ysbTaTel 00yde-

DJIEMCHT —— OHeHOI‘IHBIe cpe€acrBa
KOMITCTCHITHI
25. ITo BriGopke npu 3amanHoM yposre 3Haunmoctd OL = 0,05 mposeputs mo kpurepuio ITupcona rumoTesy o HOp-
MaJbHOM pacrpe/ieleHiH TeHepaibHOll COBOKYMHOCTH. B clyuae NPUHATHS TMIIOTE3bl O HOPMALHOM pacmpesieieHHH
HaliTH JOBEpUTETbHbIC HHTEPBAIB! I MATEMATHUIECKOTO OKMIAHMS (I M CPEIHEr0 KBaApaTHUeCKOTO OTKIOHEHUS O
TIpH ypoBHE HafekHOCTH Y = 1— O
X. 4 7 10 13 16 19 22 25
1
n. 6 11 14 22 20 13 9 5
|
26. VI3 HOpMaNbHO# reHepallbHOH COBOKYITHOCTH M3B/IeucHa BEIGopka oobema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercsa npu yposse 3naunmoctd & = 0,05 nposeputs HyneByio rumotesy H,:o0’ =0} =55, npunss B kaue-
cTBe KOHKypupyromei runoresst: a) H, 1 o? #55,6) H, :0? >55 wm H, 1 o ? <55 B 3aBucumocty ot HONY-
YCHHOTI'O 3HA4YCHUA 02
Bnanets - IPaKTUYECKUMHU HaBbIKAMU IIpumepnsle npuknaonsle 3a0a4u U 3a0aHus

WCIIOJIb30BaHMS MaTEMaTHIeCKUX
TIOHSATHI ¥ METOJIOB (M3y4aeMbIX
pa3enoB MaTeMaTHKH) MPH PEIIEHUU
NPUKJIaIHBIX 33a7a4,;

- HaBBIKAMU 0000IIEHUS PE3yTHTATOB
pelieHus1, pe3yabTaToB 00paboTKH
CTaTUCTHYECKOTO IKCIIEPUMEHTA;

- crioco0aMy OLIEHUBAHUS 3HAYMMOCTH
Y MIPaKTHYECKOH MPUTOJHOCTH TIOITY-
YEHHBIX Pe3yJIbTaTOB

3agaya 1. 3aBUCHMOCTP IYTH OT BPEMEHHM IPHU MNPSIMOIMHEHHOM JBIKEHHHM TOYKHM 337aeTCs ypaBHEHHEM

s o0
S=—1"+2t"—3,rne S — nyts B M, a t — Bpems B c. BeruncauTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.
3ananme 2. CocTaBbTe AJITOPUTM PELICHUS JTUHEHHOTO OJHOPOIHOTO An(depeHIINaIbHOI0 YPABHEHHUS C TOCTOSIHHBIMU
K03 dunreHTamu.

3apanme 3. IlogroroBsTe O0TBETH Ha Bompockl K M/I3 Ne §: UTo 3HAUMT OLIEHUTH T€HEpalIbHbBIE apaMeTphl Mo BEIOOD-
ke? Chopmynupyiite onpenereHHe TOYeUHOW oneHkH. OmpenennuTe CMENICHHbIE W HecMelleHHble, 3(pdexTHBHbIE U
He3((EeKTUBHBIE, COCTOSATEIbHBIE U HECOCTOSTENbHBIE OLEHKH I'eHepalbHbIX HapaMeTpoB. [IpommtocTpupyiite omnpe-
JISTICHNS] TEOMETPUYECKH. 3alliIINTe pacyeTHble (GOpMYIbI Ul CTPYNITUPOBAHHBIX M HECTPYIITUPOBAHHBIX JAHHBIX!

BBIOOpOUHOTO cpeanero X (yKakuTe ero BepOSTHOCTHBINA CMBICT); BEIOOpouHOH aucnepcuu Dp. Kak onenuts mare-
MaTH4YeCKOe OKMIaHME 110 BEIOOpOUHON cpenHeit? OneHnTe QUCTIepPCHIo 0 MCIIPaBICHHON aucnepcun. KakuMu sBiis-
IOTCSl TOUEYHBIE OLICHKM MaTEMaTHYECKOro OXKMUIAHUS, NUCIEPCHH U CPEIHEro KBaJpaTHUYHOIO OTKIOHEHMS: CMEILEH-
HBIMH WU HET, 3()()eKTUBHBIMU WK HEd(P()EKTUBHBIMHU, COCTOSTENEHBIMH WIIN HECOCTOSITEIbHBIMU?

3amaua 4. J[na u3yueHMs KOJMYECTBEHHOrO NpU3HaKa X W3 TEHEPaIbHOIM COBOKYIHOCTH HW3BJEYEHA BHIOOPKA
Xy, X, 00bema [, nmerolnast 1aHHOE CTATHCTHYECKOE PACIIPEICIICHHE.

1). ITocTpoiiTe NOJUTOH 4acTOT.
2). HocTpoiiTe aMIUpHUECcKYI0 PYHKINIO paclpeaeIeHsL.
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3). IocTpoiiTe rTHCTOTpaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiinute BBHIOGOpOUHOE cpeaHee X , BHIOOPOUHYIO Aucrepcuo D

2
OTKJIOHCHHC Gg , HICIIPABJICHHYIO AUCIICPCUTIO S"u HCHOPABJICHHOC CPCAHEC KBAAPATUICCKOC OTKIIOHCHHUC S.

B®

BLIGOpO‘IHOG CcpeaHee KBaApaTU4E€CKOC

5). Ilpu naHHOM ypOBHE 3HAUMMOCTH O. MpOBEpHTE 1O KpuTepHio [InpcoHa rumoresy o HOpMaJIEHOM pacrpese-
JICHUH T€HEePaIbHOM COBOKYITHOCTH.
6). B ciryuae nmpuHATHS TUIIOTE3bI O HOPMAIBHOM PACHpEeICHNN HaAlANTE TOBEPUTEIbHBIE HHTEPBANIBI I Ma-

TEMATUYCCKOTO OXHIAHUA ( M CPEAHCro KBAaApPaTHYCCKOTO OTKIOHCHUSA O

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

npu AaHHOM YPOBHC HaJACKHOCTH

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. POpMynMpOBKH OCHOBHBEIX TEOPEM (CBOWCTB, MPU3HAKOB N3y4aeMBbIX ITOHATHH, HEOOXOUMBIE 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 M MHTErPAILHOTO HCUNCIEHHS 3. {’anopmiw NPUOJIMKEHHOTO BBIYMCICHUs (GYHKIMH C MOMOLIbI0 AnddepeHnana; Hamucanus ypaBHEeHHsI 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 rerpupoBaHNs OCHOBHBIX KJIACCOB ()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. CrocoObl HAXOXKIEHHS TIOTPEIIHOCTH B TIPUOIMKEHHBIX BBIYUCIEHHUAX KOPHS YPABHEHUS U ONpPEIEIEHHBIX HHTErpa-
Jin3a pe3yibTaToB DKCIIEPUMEHTA JIOB.
9. OcHOBHBIE CIIOCOOBI CTATHCTHYECKOH POBEPKU THITOTE3, BHISICHEHUS JOBEPUTEIBHBIX HHTEPBAJIOB JJIsI MapaMeTpOB
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 MOJIOKEHUS
Hpe,[[MeTHOﬁ 00J1aCTH 3HAHHS U METO-
JOB MaTEMAaTHYCCKOIo aHaJIn3a aJId I10-
CTaHOBKH M PCHICHNA KOHKPETHBIX IIPpU-

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

3anganme 2. Borancnure npuOIMKEHHO Y = 5\/ X npu X = 1,03.

3agaua 3. Berunciute npeen no npasuty Jomurans lim w.
X—2 X _4
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KIaJHBIX 3aJa4

3aganne 4. Chopmynupyiite HEOOXOIMMOE YCIOBHE IKCTpeMyMa (PyHKIINH OTHOH IIepeMEeHHOH.
12
x? —4
3agaua 6. KakoB reoMeTpHUYeCcKIiA CMBICT ONPEAEICHHOTO HHTETpajia OT NaHHOH (YHKINH B JAHHOM MHTEpBaJc B Je-
KapTOBOW CUCTEME KOOpIMHAT?
3aganme 7. YKaxuTe BepHOE YTBEPKACHUE O QYHKIIUH JBYX ITEPEMCHHBIX |
a). TPaIUEeHT MEePHEHINKYISIPEH KacaTeIbHOM IMITOCKOCTH;
0). rpaiueHT SBJISIETCSI MPOU3BOAHOM 110 HANPABJICHUIO;
B). TPAJUEHT SIBJIETCS KacaTeIbHON K IMHUM YPOBHS;
I'). TPaIMEeHT ONpeelsieT HallpaBiIeHHe MaKCUMaJIbHOM CKOPOCTH U3MEHEHHsI (DYHKIIHH.
3ananne 8. Yxkaxure JIOJKHOE yTBepskaeHHe 0 GYHKIMU IBYX IIEPEMEHHbIX:
a). HenpepbIBHas GyHKLUS Beeraa auddepeHunpyema;
0). pyHKIINSA, HMEOIIas TIpeie B TOUKe M, MOXKET OBITh pa3phIBHA B 3TOI TOUKE;
B). y muddepeHIupyeMoit PYHKINHU CYIIECTBYIOT YaCTHBIC TTPOM3BOTHEIC;
T). U3 HETIPEPBIBHOCTH YaCTHBIX IIPOU3BOAHEIX B TOUKe M ciienyeT muddepeHIpyeMocTs GYHKIIUN B STOH TOUKE.
3agaua 9. /[Bymst MeTo1aMu MPOBEACHBI M3MEPEHHS OJJHON U TOH ke Qu3muecKoi BenuduHbl. [lomydeHsl cienyromue
pe3yIbTaTHL:
a) B mepBoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpOM ciydae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MOXHO JIi CYUTATh, YTO 00a METOJa 00ECHeUnBAIOT OAUHAKOBYIO TOYHOCTh M3MEPEHHH, €ClIi NMPUHATH YPOBEHb 3HA-

3anaua 5. MccnesioBath QyHKIMIO U IOCTPOHTD €€ Tpaduk: y =2 4

apmoctn & = 0105? [Ipenmnonaraercsi, YTO pe3ysbTaThl H3MEPCHUN PaCIpPEACICHb HOPMAIbHO U BBIOOPKU HE3aBHUCH-
MBI.

Bnanets

- HaBBIKAMU HCIIOJBb30BaHMS JIOTHYECKH
BEPHO, apryMEHTHPOBAHO U SCHO CTpPO-
WUTh YCTHYIO M THCHMEHHYIO pedb Ha
PYCCKOM $I3bIKE, TOTOBHUTH U PEAAKTHPO-
BaTh TEXHHYECKUE TEKCTHI C MaTEMaTH-
YeCKOH CHMBOJIMKOW WM (hopMyJamu,
MyOJUIHO TIPENICTABISATE COOCTBEHHBIE
Y U3BECTHBIE HAYYHBIE PE3YIIBTATHI, BEC-
TH TUCKYCCHH;

- HaBBIKAMHU U METOJIMKaMH 0000IIeHUsI
pE3yIbTaTOB PEIIEHHs, SKCIIEPUMEH-
TaJbHOMN EATENHHOCTH

IIpumepuvie npakmuueckue 3a0anus
3ananue 1. [lopazmbinuisiite:

1) Bepro 11, 9T0 CyMMa, pa3HOCTh M IPOM3BEACHUE JBYX YETHBIX (YHKIMH ecTh YeTHas QyHKIHA?

2) Kako#i, B cMbICiIe YeTHOCTH, OyleT (QYHKIHS, paBHas IIPOU3BENICHUIO (CyMMe) IBYX HEUETHBIX (QyHKumMi?

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

4) Mosxert i yeTHast QyHKIUS OBITH CTPOIO MOHOTOHHOM?
3apanne 2. Cucremarusupyiite ¥ 0000IMTE BCe KIIOYEBHIC ITOHATHS M MPUEMBI PEIICHUS THIIOBBIX 3a7ad IO TEMe
«[IponsBoxnas» u «IIpuMeHeHne TPOU3BOIHOI ITpH MCCIeT0BaHUN (GYHKIHIY. Pesynprat oopmuTe B Bue TaOIUIIHL.
3aganue 3. CHUMHTE BUIEOPOJIMK HA TeMy «S Haydy Bac pemaTh 3a7auu 1o TeMe. ..». [I[pIMepHBIi CITUCOK TeM:
1) [eiicTBust HaJ KOMIUIEKCHBIMU YHCIIaMH B pa3Ho# popme.
2) Beruucnenne npeaenoB GyHKIUN OTHOM epeMeHHOH.
3) Penrenne 3ama4 Ha McCieOBaHNE HETPEPHIBHOCTU (DYHKIIMHU U XapaKTEPUCTHKE TOUYEK €€ pa3phiBa U T.1.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3yabTaThl 00yue-
HHUS

O1neHOYHBIC CPEACTBA

IIK-3 - roToBHOCTH MCNOJIb30BaTh PU3NKO-MATEMATHYECKUH aNmapar JJsl pelieHusi 32124, BOSHUKAIOIIUX B X0/1e NpodeccHOHAIBHOI 1eATeTbHOCTH

3HaTh

- OCHOBHBIC TIOJIOKEHUSI TEOPUU TpeJie-
JIOB M HEMPEPBIBHBIX ()yHKIIHIA,

- OCHOBHBIE TeOpeMbl AuQQepeHIInab-
HOTO W WHTETPaIbHOTO WCUUCICHUS
(YHKIMH OJHOW M HECKOJNbKUX Tepe-
MEHHBIX, MeTOIbl MU (hepeHIINATHHOTO
VCYHCIICHUS UCCIeIOBaHMs (DYHKITHH,

- OCHOBHBIE THUIIBI OOBIKHOBCHHBIX IU(-
(hepeHIMANTbHBIX YPAaBHEHUH U METOJbI
WX pelIeHus,

- OCHOBHBIC MTOHSITUS TEOPHUH BEPOSITHO-
CTCH M MaTeMaTHYCCKOM CTaTUCTHUKHU

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

VYMmeTs

— TpUMEHATh MeTonbl nuddepeHn-
ILHOTO MCYHCIICHUS ISl UCCIICAOBAHHMS
(hyHKIMI OJTHOM U IBYX TMEPEMEHHBIX (B
TOM YHCIIE Ha DKCTPEMYM, MOBE/ICHHE Ha
rpaHuIe 00JacTH 3a1aHus U T.11.);

— BBIIBIISATH, CTPOUTH W pelliaTh Mare-
MaTUYeCKHe MOJENH NPHKIAIHBIX 3a-
nad;

- 00Ccy®)/1aTh crtoco0bl 3PPEKTUBHOTO
pelieHns 3ajad, paclio3HaBaTh A hek-
TUBHBIE PE3YIILTATHI OT HEIPPEKTUBHBIX

IIpumepuvie npakmuueckue 3a0anus u 3a0aqu

3apanue 1. [lokaxure, 4TO Ipeael [ X=C9SX ne moxer GbITh BEIYHCICH 10 npaBmty Jlomurais. Haligure aToT mpe-
x> X + COS X

JIeNT JPYTHM CIIOCOOOM.

f[x)ZS—xz Lxp =1 .
3anaua 2. K rpaduxy GpyHkimm - B €ro Touke ¢ abcuuccoit™? ~ " mpoBeJeHa kKacaTenbHas. Haiitu mimomaas
TpeyroJbHIKa, 00pa30BaHHOTO KacaTeIbHOU U OTPE3KaMHU, OTCEKaeMBIMH €10 Ha 0CIX KOOPJIMHAT.

. 2 2
3amaua 2. Haiitu ueHTp Macc 0JJHOPOJHOTO Teja (}/ = 1), orpaHudeHHOro noepxHocTsimu Y~ +2° <X < 2.
3apaua 3. Haiitn HauGonbluee M HaumeHbllee 3HaueHust GyHkuuu z =5x*+8y—2X+1 B 3amkHyTOl obnactu /I,

orpaHuyeHHON uHuAMu X =4, y2 =4X.

3ananmue 4. [TonymaiiTe, C TOMOIIBIO CPEJCTB KAKOTO pa3jiesla MATEMaTUKU MOXKHO PEIIUTh CIETYIONIYI0 3aa4y.
«lnst yOOpKH CHera Ha yJIMIIaX TOpPOJa UCIOJIB3YIOTCSl CHEroyoopouHble MamuHbl. OHM paboTaloT B TEYEHUE CBETIIOTO
BPEMEHHM CYTOK C 6 10 18 4acoB ¢ mocTosHHOM ckOpoCThI0 yOoopku cHera 400 (m3/4). UsMeHeHne oObeMa CHera, Bbila-

a5 o -5
dt 'meS(Ij_

Y 4 —
00beM cHera (B M°), BbINaBIIEro 3a Bpems t (B 4acax), 0<£r<24. B vomenrt BpeMenn! = 0 pa YJIMLAX TOpoJa JIEKUT

S(I) o

JAaromiero Ha yJjuibl ropoaa B ropoJ¢€ B TEUCHUE CYTOK, MOXHO OIMUCATh YPABHCHUEM

1000 m® crera. YcTaHOBUTE COOTBETCTBHE MEKIY BpeMeHeM t 1 00beMOM CHera, JIeKaIlero Ha yaunax ropoaa
CocTaBbTe MAaTEMAaTHICCKYIO MOJIENb OTOM 3aJIa4M U PEIIUTe e€.
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CrpyKTypHBII

[Tnanupyemble pe3ysbTaTel 00yde-

JJIEMEHT s Ol1ieHOYHbIE CPEACTBA
KOMIICTCHIIUU
Brnaners - HaBBIKaMH IIOCTPOCHUSA U PEIICHUS Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u

MaTEMaTHYECKUX MOJEIEH IPHUKIIATHBIX
3a1ad;

- crtocob6aMy OIIEHHMBAHUS 3HAYUMOCTH U
MIPaKTUYECKOI MPUTOAHOCTH MOTyUYEeH-
HBIX pe3ylbTaTOB

3agauva 1. [{ns pemieHns 3a1aun cAeaiTe CXeMaTHIeCKUH YepTeX U MOIydnTe (PyHKIIMOHAIBEHYIO 3aBUCUMOCTB I10
yKa3aHHIO K 3amaue. Halinure 00macTh onpeaenacHus 3Toi (GyHKIIMK 0 CMBICTY 3a7aud. BRIYUCINTE 3HAYCHHS ITOM
(hYHKIMY TIPU TPEX pa3IMyYHBIX 3HAYCHUAX apryMeHTa. Mccnenyiite pyHKINIO Ha HanOOJIbIIee M HAMMEHBIIICE 3HAY C-
Hus. OTBETHTE HA BOTIPOC 33/1a4H.

«Ceuenue TOHHeNS UMeeT (HopMy MPSIMOYTOJIbHUKA, 3aBepIIeHHOro noykpyrom. I[lepumerp ceuenus 18 m. [lpu kakom
paauyce TONIyKpyra IUIONaab CeUeHHst Oy1eT HanOOIbIeH?

O603HaubTe pajguyc nonykpyra yepes I u Beipasute mmommans S ceuenms kax dynximo ot I': $=5(r) .

3anaya 2. Ha xakoif BeIcOTe I Ha IIEHTPOM KpPYTJIOTO CTOJIA pajiyca a CIeAyeT IIOMECTHTh JIaMITy, YTOOBI OCBEIICH-
HOCTb Kpasi cTojia Obu1a Hanbopmei? (CaMocTOATENPHO TPOaHATN3UPOBATh CPEACTBA (3HAHUS, METO/IBI) KAKOTO pa3-
Jiella MaTeMaTHUKH MOTPeOYIOTCs IS PEIeHHs JaHHOH 3a1a4uH).

n=35 ... . X =190 . ,
33}13‘!3 3. Ilo BLI60pKe o0bema HaWuACH CpCAHUHN BEC I U3ACINHU, U3rOTOBJICHHBIX Ha ICPBOM CTAHKC,
m=40 . . §=180 y
je(e] BLI60pKe OG’LCMa HanJ€H CPE€AHNU BEC T U34€JIMr, U3roTOBJICHHBIX HAa BTOPOM CTAaHKE. FeHepanL-
2
. D(X)=702" D(Y)=802° =001
HbI€ IHUCIIEPCUU U3BECTHBI: , . TpebyeTcs mpu ypoBHE 3HAYHMOCTH IIPOBEPUTH
H, :M(X)=M(Y) y
HYJIEBYIO TUIIOTE3Y npu KOHKYpHUpYIOLIEH TUIIOTE3E

2) H, :M(X)=M(Y)
5) HiM(X)>M(Y)
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0) Ilopsaok nmpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATeJ I U KPUTEPUHU OLIEHNBAHUS:

[IpomexxyTouHasi arrecTanus MO AUCHUIUIMHE «MareMaTHKay BKIIOYAeT TEOPETHYECKUE BO-
IMPOCHhI, MO3BOJIAOIINEC OLUCHUTH YPOBCHL YCBOCHUA 06y‘-IaIOH_[I/IMI/IC$I 3HaHI/II71, " OPAaKTUYICCKUEC 3aaa-
HUS, BBISBJISIONINE CTETIEHb COPMHUPOBAHHOCTH YMEHHH | BIIQJICHUH, POBOAMUTCS B (hopme IK3ame-
Ha (1 u 2 cemectpsl) u B popme 3adera (3 cemecTp).

DK3aMeH TI0 JIaHHOW JAMCIUILUIMHE MMPOBOJUTCS B YCTHOM (hopMe M0 SK3aMEHAIIMOHHBIM Ouie-
TaM, KXl U3 KOTOPBIX BKIIFOYAET 2 TECOPETUIECKHUX BOIPOCA U J1BA IPAKTHUCCKUX 3aaHMSI.

Iloka3aTenu U KPUTEPUH OLICHUBAHHUS JK3aMeHA:

— Ha OLEHKY «OTJIHYHO» — 00yJaroIuiicsa JEMOHCTPUPYET BBICOKUH YpOBEHb CPOPMHUPOBAH-
HOCTH KOMITIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOe U TIyOOKOe 3HaHWE Yy4eOHOro Marepuana,
cBOOO/IHO BBIMOJIHSET MPAKTHUECKHUE 3aJaHUsl, CBOOOHO ONEepUpyeT 3HAHUSIMHU, YMEHHUIMH, IIpHUMe-
HSIET UX B CUTYalUSAX MOBBIILIEHHOMN CJI0KHOCTH.

— Ha OIICHKY «XOpoI0» — 00y4Jaroluics IeMOHCTPUPYET CpeHUI ypoBeHb C(HOPMUPOBAHHO-
CTH KOMIIETEHIIUI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUUTEIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPYAHECHUS MPHU aHATUTUYECKUX ONEpPALUAX, IEPEHOCE 3HAHUN M YMEHUI Ha HOBEHIE,
HECTaH/IapTHbIE CUTYaIUH.

— Ha OLEHKY «yA0BJETBOPUTEIbHO» — OOyUYaIOIIUNCS TEMOHCTPUPYET MOPOTOBBI ypOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMA: B XOJ€ KOHTPOJBHBIX MEPONPUATHH JOMYCKAIOTCS OLIMOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTAEIbHBIX 3HAHWUN, YMEHHI, HABBIKOB, O0YYAIOIIHUIICS UCTIBITHIBACT 3HA-
YUTEJbHbIE 3aTPYAHEHUSI IIPU ONEPUPOBAHUU 3HAHMSIMH U YMEHHUSMH IPU UX NEPEHOCE HA HOBbIE
CUTYaIUH.

— Ha OLEHKY «HeYyJ0BJEeTBOPHTEJbHO»— OOydaroluiics IEMOHCTPUPYET 3HAHUA HE Oojee
20% TeopeTHYecKOro Marepuana, AOMYCKAeT CYIIECTBEHHbIC OIIMOKH, HE MOKET MOKa3aTb MHTEJ-
JIEKTyaJIbHbI€ HaBBIKM PEILIEHUs] MPOCTHIX 3a7auy WJIM HE MOXKET MOKa3aTh 3HAHHUS JaK€ Ha YpPOBHE
BOCIIPOU3BEICHUS U 00BSICHEHUS UH(OPMALIHH.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- Ul cAa4uM 3a4yera oOydarouuiicss mokaseiBaeT chopmupoBaHHOCTh komnereHuuid OITK-1,
I1K-1 u I1K-3 no pazagenam 3-ro cemecTpa, T.€. IOKa3bIBa€T COOTBETCTBYIONIUE 3HAHU (110 KpaifHei
Mepe, Ha YpOBHE BOCIIPOMU3BEACHUS U OOBSICHEHHUSI MH(OPMALIMN) U UHTEIJIEKTyallbHbIE HABbIKU pe-
IIEHUs TPeAJIOKEHHBIX B Ta0nuLe 11.7a) 3aj1ay;

- 3a4eT He C/IaH, €CJIM Pe3yJIbTaT 00y4YEHUs HE JOCTUTHYT, 00YYarOLHUiics HE MOXKET [10Ka3aTh
3HaHUS Ha YPOBHE BOCIPOM3BENEHUS U 00BsACHEHUS UH(OPMAIMH, HE MOXKET MOKa3aTh UHTEIIEKTY-
aJIbHbIE HABBIKM PEIIECHUs IPOCTHIX 3ajau.

8 YueOHO-MeToAnIecKoe U H(GPOPMAIIMOHHOE 00ecIeueHne TUCITUILIHHbBI

a) OcHoBHas1 IUTEpPaTYypa:

1. Munaues B. C. Beiciias matemaruka: yueOnuk / B.C. [llunaueB. — Mocksa: UH®PA-M,
2019. — 479 c. — (Bwicuiee obpa3zoBanue). — WWw.dX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekTponHbIii. - URL: https://new.znanium.com/catalog/product/990716. — Pe-
KUM JIOCTYIA: JJIsl aBTOPHU3. MOJIb30BaTENCH.

2. Maremaruka: y4e0. mocooue / KO.M. Jlanunos, JI.H. XXypOenko, I'.A. Hukonosa, H.B. Hu-
konoBa, C.H. HypueBa ; mon pen. JL.H. XKypGenko, I'.A. HukonoBoii. — MockBa: UH®PA-M,
2019. — 496 c.— (Bricuiee oOpaszoBanme: bakamaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
annektponHbd. - URL: https://new.znanium.com/catalog/product/989799. — Pexum moctyma: st
ABTOPH3. MOJIb30BATEIICH.

0) JonoJIHUTeIbHAA JIUTEpaTypa:
1. Teopus BeposATHOCTEH M MaTeMaTH4yecKas CTaTHCTUKa: YuebHoe mocodue / buprokosa JI.I'.,
bo6puxk I'.U., MartBeeB B.U., - 2-¢ uzn. - Mocksa: HUL] MTH®PA-M, 2017. - 289 c. (Bricmiee obpa-


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

3oBanue: bakamaBpuar) ISBN  978-5-16-011793-5. - Tekctr: omektponnbii. - URL:
https://new.znanium.com/catalog/product/370899.— Pesxum gocTyma: st aBTOPH3. IOJIb30BATEIICH.
2. MaremaTuka B mpuMepax | 3agavax: yue0. mocodue / O.M. Jlertsapesa, JI.H. XKypoOenxko, . A.
Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. — (Bricuiee
oOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekct: anmekrponnbii. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum mocTyma: st aBTOPH3. M0JIb30BaTEIICH.
3. lanko, I1.LE. Bricimas maremarnka B ynmpakHEeHHsIX M 3amadax. (B 2-x wgactax) [Tekct] /
I1. E. lauko, A.T. Ilomos, T. fI. KoxxeBHukoBa. - M.: Bricmias mikomna, 1986-2009. ISBN: 978-5-
488-02201-0. - 6onee 1000 .
@uxrtenronsil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a: yueOHHK: B 2 yactsax / .M. ®Ouxren-
roaei. — 11-e usn., crep. — Cankr-IlerepOypr: Jlans, [06. r.]. — Yacts 1 — 2019. — 444 ¢c. —

ISBN 978-5-8114-0190-1. — TekcT: »3NEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHast cCHCTEMa
«Jlanuby : [caiit]. — URL: _https://e.lanbook.com/book/112051 . — Peskum gocTyma: ajisi aBTOPHS3.
II0JIb30BAaTENIEH.

4. ®uxtenronbll, [.M. OcHOBBI MaTeMaTH4eCcKOro aHanu3a: yuyeOHuk: B 2 yactax / .M. ®Oux-
tenronbll. — 10-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yactp 2 — 2019. — 464 ¢. —
ISBN 978-5-8114-0191-8. — TekcT: 27€KTpOHHBII // DNeKTpOHHO-01OIoTeYHast cucteMa «JIaHpy !
[caiit]. — URL.: https://e.lanbook.com/book/115730 (aara obparenus: 06.10.2019). — Pexum mo-
CTyIa: AJis aBTOPU3. MOJIb30BATENCH.

5. Illumaues B. C. 3amaunuk o Beicmied Mmatemaruke: yae6. mocooue / B.C. [lIumaues. — 10-e
u3a., crepeotun. — Mocka: MHDPA-M, 2020. — 304 ¢. — (Bricmee o6pa3oBanue). - ISBN 978-
5-16-101831-6. — Tekcrt: anextponnsiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKa3aHUS

1. AbpamoBa, .M. DnemMeHTbl BEKTOPHOM airedpbl M aHATUTUYECKO reomeTpuu: Meroauue-
CKHe yKa3aHus A cTyaeHToB | kypca Bcex crenuanbHocTeil. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, .A. Kpussle u moBepxHoctu 2 nopsaka. [lonsipHas cucrema koopauHar. [pak-
tukyM — Marauroropek: I'OY BIIO «MI'TY um. I''M1. Hocosa», 2009. — 19 c.

4. TopsueBa, H.A. Teopus pyHKIMI KOMIUIEKCHOTO NepeMeHHOro: Meroanueckue ykazaHus U
BapUaHThl MHAUBUYAJIBHBIX 3aJaHUI JJIs CTYJE€HTOB BCEX crenuanbHocTe — Marauroropek: I'OY
BIIO «MI'TY um. I''1. Hocosa», 2011. — 28 c.

5. I'pauesa, JI.A. OnpesneneHHbI HHTErpall: METOJUUECKUE yKa3aHUs JUIsl CTYIeHTOB — Marau-
toropck: 'OY BIIO «MI'TY um. I''M. Hocosay, 2010 — 12 c.

6. I'paueBa, JI.LA. DneMeHTHI JIMHEHHON anreOphl, BEKTOPHOU anreOpbl U aHATUTHUECKOW reo-
MeTpuu: YueOHoe nocodue. - Marauuroropcek: 'OV BITO «MI'TY um. I''1. Hocoa», 2010 — 63 c.

7. I'yruna E.M. JlaGopatopHblil npakTukyMm no ctaructuke ¢ npumeHenneM EXCEL: Meron.
yKa3. njs  J1abopaTOpHBIX PabOT Mo MareMmaTtudecko cratuctuke.- Marnuroropck: ['OY BIIO
«MI'TY um. I'.'11. HocoBay, 2009 — 40 c.

8. M3ocoB A.B. IN'apmonmuecknii aHamu3: MeToqudecKkne yKa3aHUs W BapHAHTHI 3aJaHUN IS
CaMOCTOSITENTbHON pabOThI M KOHTPOJIA 3HaHUi cTyneHtoB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTrst 1 BeposiTHOCTh. YacTh 2: Metoa. yka3. - Marautoropck: 'OY
BIIO «<MI'TY um. I''1. Hocosan, 2010. — 25 c.

10. Masuenxo, E.I1. TIpomsBoxnas u muddepennuman Gyakmnuu. [Ipaktukym.- MarHuTOropek:
I'OVY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue dhyHkumii u moctpoenue rpadukos. [Ipaktukym. — Marau-
toropck: 'OV BITO «MI'TY um. I''1. HocoBa», 2011. — 20 c.

12. CaBymknna H.®. KomOunaropuka. CoOwsitne u BepositHocTh. Yacts |1 KomOuHaropuka.
Anrebpa coObiTuii: MeTon. yka3aHus 1o AUCLUUIUIMHE «MaremaTtuka» JUls cTyleHToB | Kypca Bcex
cnenmanpHocTe. — MI'TY, 2007. — 17 c.

r) DJIeKTPOHHbIE PECYPCHI:
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https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051

1. Axmanosa 3. C. HeonpeneneHHbIN HHTETPaAI: OT TEOPUHU K TIPAKTHKE [ DIIEKTPOHHBIN pecypc]:
yuebnoe nmocodue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 snekTpoH. omnr.
muck (CD-ROM). — URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/
1304.pdf&view=true. — Makpoo6bekT. — CBeaeHus AOCTYIHBI Tak:ke Ha CD-ROM.

2. AmnanuTtHueckas reomerpus [ DnekrponHsiid pecypc]: npaktukym / T. I'. Ky3una, O. C. Ang-
pocenko, T. B. Mopo3zoga, O. B. IlerpoBa; MI'TY. — Marautoropck, 2010. — 114 ¢. : un., Tabm. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/3
13.pdf&view=true. - MakpooOBEKT.

3. Anucumos A. JI. Marpuiiel. Onpenenutenn. CUCTEMBbI TUHEHHBIX allreOpanyecKux ypaBHe-
HUH [ DNeKTpOHHBIN pecypc]: yuebHoe nmocodue / A. JI. Auucumos, T. A. bonaapenko, I'. A. Kame-
Hesa ; MI'TVY. - Maraurtoropck: MI'TY, 2017. - 1 anekrpon. onT. auck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/
3361.pdf&view=true. - Makpooobekr. - ISBN 978-5-9967-1000-3.

4. Bonmapenko T. A. MHTerpansHoe UcuucieHne QyHKIMH OTHOW IEPEMEHHOM [ DJIeKTPOHHBIN
pecypc] : yuebHoe ocobue / T. A. bongapenko ; MI'TVY. - Maruurtoropck: MI'TY, 2017. - 1 anek-
tpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/
3342.pdf&view=true. - Makpoo6nexr. - ISBN 978-5-59967-1001-0.

5. BbynprueBa C. B. Marematuka: npeiensl U HENPepbIBHOCTh (PYHKIIMHM OJHON IEPEMEHHOM.
[TpakTukym [DneKTpoHHEIH pecypc]: yueonoe mocobue / C. B. BynerueBa; MI'TY. - MarHUTOTOpCK:
MI'TY, 2017. - 1 sanekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/
3338.pdf&view=true. - Makpooobekr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. Jluddepennmanbabie ypaBHEHHS [ DIEKTPOHHBINA pecypc] : yueOHOe mocooue /
M. B. beikoBa, H. A. KBacoBa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 35ekTpoH. onT.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/
1045.pdf&view=true. - MakpoOOBEKT.

7. N3ocoBa JI. A. OcHOBBI MaTeMaTHYECKOTO aHAIK3a [ DIEKTPOHHEIN pecypc] : yueOHoe moco-
oue. Y. 1. luddepennmansuoe ucuncienue GyHkuu ogHoi nepemernoit / JI. A. M3ocosa, JI. A.
I'pauesa ; MI'TVY. - Marauroropck : MI'TVY, 2015. - 1 sanekrpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/
1400.pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. ®yHKIMH HECKOIBKUX IMEPEMEHHBIX [ DJIEKTPOHHBIN pecypc] : yaeOHOe
nocobue / B. A. Kopotenkas, 0. A. U3BekoB ; MI'TVY. - Maruutoropck : MI'TY, 2015. - 1 snek-
tpoH. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/
1164.pdf&view=true. - MakpooOBEKT.

9. Teopus BepOATHOCTEHN U MaTeMaTHUYECKasi CTATUCTHKA: JIEKTPOHHOE Y4eOHOE TOCOOHUe
MIPaKTUKYM ¢ JabopaTtopHbIMHU paboTamu [DnekTpoHHbI pecypc] / A. B. U3ocos, JI. A. M30coBa, JI.
A. I'paueBa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 anektpon. ont. quck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/9
31.pdf&view=true. - MakpooOBEKT.

r) [IporpammHuoe odecneuenne u UHTEepHET-pecypcehl:

1.
HanmenoBanme 10 Ne noroBopa CpoK neiCTBUS TUIICH3NH
MS Windows 7 J-1227 oT 08.10.2018 11.10.2021
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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/1/1138511/3342.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
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MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
CBOOO/IHO pacmpocTpaHs-

FAR Manager emoe I1O Geccpoumo

7Zip CBOOOIHO PacCIpOCTpaHIEMOE 0eccpouHO

2. wuHbopmarmoHHbIe cetd HTepHEeT:

1) Poccuiickas rocymapcTBeHHas OubanoTeka [DnektporHbiii pecype] /Llentp undopm. Tex-
nonoruii PI'B; pen. Brnacenko T.B., Web mactep Koznosa H.B. — Dnekrpon. lan. — M.: Poc. I'oc. 6-
ka, 1997. URL.:http://www.rsl.ru/, ceoboausbIit.— 3ari. ¢ skpaHa. S3. pyc., aHri.

2) Poccuiickas HarpoHaibHast Oubsimoreka. [nekrponubiid pecype] / —URL: http://www.nlr.ru

. A3.pyc.

3) F'ocynapcTBeHHas myOJiMuHasi HAyYHO-TeXHUYECKas Onbnmoreka Poccun [DnekTpoHHbIi pe-

cype] / — Pexxum mocryma: http://www.gpntb.ru , ceo6oanbrit.— 3ari. ¢ 3kpaHna. S3.pyc .
4) Public.Ru - my6nurunast uatepueT-6uodaunorexa URL:http://www.public.ru/ .

5) Crynenueckass Oubnauoreka [DIEKTpPOHHBIH pecypc]. —

Pexxum pocrtyma: http://

http://studlib.com , cBoOomHBIi.— 3ari. ¢ 3kpaHa. S3. pyc., aHII.

6) Kommproteppa: Bce HOBOCTH IPO KOMITBIOTEPBI, JKEJIE30, HOBBIC TEXHOJOTHMH, HHQOP-
MallMOHHbIE TEXHOJOrHMH [DneKTpoHHBIH pecypc]. — Ilepuoamueckoe snexkrpoHHoe HHrepHer-
nsnanue — Pexxum noctyna: https://www.computerra.ru/ — 3ar. ¢ a3kpana. f13. pyc.

7) Cucrema «MHTEepHET-TpeHAXKEPHI B chepe 0Opa3oBaHus» HA caiiTe WWW.i-exam.ru.
9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCIUIIIMHBI
MatepraabHO-TEXHHUECKOE 00€CIICYCHIE TUCITUTUIMHBI BKITIOYACT:

Tumn u Ha3BaHUE AyIUTOPUHN

OcHalenue ayguTopuu

VY4eOHble ayaUTOpPUM AJs MpOBeEje-
HUs 3aHATUH JICKLIMOHHOI'O THUIIA

Jlocka, MyJIbTUMEIUMHBIE CPEICTBA XPAHEHUS, IIEpeIaunl U
IpeJCTaBICHNUs HHPOPMALIUU

VYyebHble ayauTOopuu AJisi MPOBEIe-
HUSl TPAKTUYECKUX 3aHATUU, TpyI-
MOBBIX U UHAWBHUIYAJbHBIX KOHCYJIb-
TalUM, TEKYLIEro KOHTPOJS U Ipo-
MEKYTOYHOM aTTECTALINU

Jlocka, MyJIbTUMEIUWHBINA TPOEKTOP, IKpaH

Kommieke Metonnyeckux pazpaboTok (pa3gaToyHOro Marte-
pHaia ¥ METOAMYECKUX yKa3aHUil) M\MIH KOMILJIEKC TeCTO-
BBIX 3a/IaHUM JJIs TIOATOTOBKH U NPOBEAECHUS TPOMEKYTOU-
HBIX U pyOEXHBIX KOHTpPOJIEH

Ilomenienns m1sg8 caMOCTOSTEIHLHON
paboThl yyammxcs

IMTepconanbHbie KoMIbIOTEPHI ¢ maketom MSOffice, Bbixo-
noM B UHTEpHET U C TOCTYIIOM B 3JICKTPOHHYIO HH(POpPMAITH-
OHHO-00Pa30BaTEIBHYIO CPENY YHUBEPCUTETA

[Tomemenne it XpaHEHUs] W TIPO-
(buIaKTHYECKOro 00CITyKMBaHUS
y4eOHOro 060py10BaHus

HIxads! Ui XpaHeHUs1 y4eOHO-METOAMYECKON JOKYMEHTa-
11U, y4eOHOro 000pyI0BaHUs U y4eOHO-HAIJIAIHBIX TOCO-
ouii
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