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JIueT perneTpanny H3MEeHEeHHI H XOMOIHEeHU

_

METOAHYECKOM H MaTe€pHAJIbHO-
TEXHHUYECKOM 00ECIIeYeHHH TUCIUILIHHEI

npotoxoi Nel

Jara.
[Moamuce
Ne Paznen Kpatkoe conepxanue Ne mpoTtoxosa i
/I | IpOrpamMMEI H3MEHEeHHUs/ IOTIOTHEHUS 3acelaHus g
kadezapoit
Kadenpsl
1 8,9 AKTyanu3anus CBeleHHH 0 y4eOHo- 03.09.2019
METOHYECKOM M MaTepHaIbHO- npoToko Nel 47)'
TEeXHHYECKOM 00eCIIeYeHHH TUCIIUTIHHEL %
2 8,9 AKTyanu3anus cBeieHui 0 yueGHo- 01.09.2020




1 Ilesn ocBOEHMSI AUCUHMIIJINHBI

HenssMu ocBOEHUsT QUCHUIIIUHBI «MaTeMaTuKa sIBISETCS:
MIPUBUTHE HABBIKOB HCIIOJIB30BAHUSI MATEMAaTHUYECKUX METOIOB MCCIEAOBAHUS U OCHOB MaTeMaTHue-
CKOTO MOJeIUpOoBaHus B Oyayiei npodeccuu 1mo MHKEHEPHOMY O0ECIIEUEHHIO AESITeIbHOCTU Yelo-
BeKa B HeJlpax 3eMIId MPHU IKCIUTYaTallMOHHOW pa3BeaKe, 100bue U mepepadoTKe TBEPbIX MOJE3HBIX
HCKOMAEMbIX, CTPOUTENBCTBE U AKCIUTYaTallH MOA3EMHBIX OOBEKTOB Pa3IMUYHOI0 Ha3HAUEHHUSI.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPpOrpaMMbl
MOATOTOBKH CIIeHATNCTA

Huctummuaa b1.6.9. «Matemarukay BXoauT B 0a30ByI0 4acTh 050ka 1 oOpa3oBaTenbHOM Mpo-
IpaMMBI.

I[HSI HU3YUCHUSA NUCHUIIINHBI H€O6XOI[I/IMBI SHAaHUA U YMCHUA, C(i)OpMHpOBaHHBIC B PE3YJIbTATC
M3YYEHUU TUCIUILINH: «Anrebpa u Havana aHanuza», «['eoMmerpus» B 00bEMe MporpaMmbl CpeaHe
IITKOJIBI.

3HaHUA ¥ YMEHHUs, TOJyYeHHbIE IPU U3YUYEHUU JaHHOW AUCHMILIUHBI OyayT HeOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IUKIIA, a TAKKC JJIsI OCBOCHHA TEX
JUCIUILTAH TPO(eCCHOHATBHOTO IMKIIA U B HAYYHO-UCCIIEA0BATENbCKOM paboTe, A KOTOPBIX TpeOy-
€TC4d 3HAHMC U BJIAJACHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPECTUUCCKOTO U
AKCIIEPUMEHTAJILHOTO HCCIIEI0BaHUs, IPUMEHEHHE aHATTUTUYECKUX W YUCIIEHHBIX METOJIOB PEIlICHUs
nocTaBJIeHHBIX 3a1a4: ®Ousnka, Teopus ommOOK U ypaBHUTEIbHBIC BRIYUCICHHS, [ eoMeTpus Heap u

Ap.
3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS
AUCHMILIMHBI U IJIAHUPYeMble pe3y/IbTaThl 00y4eHust

B pesynbraTe ocBoeHUs nucHUIUIMHBL «MaTemaTtnka» oOydaromuiics JoDKeH 00Iaaath cieny-
FOIIMMH KOMIETEHIUSIMHU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIUHN

OK-1 - cnoco0HOCTHIO K A0CTPAKTHOMY MbILLJIEHHIO, AHAJIU3Y, CHHTE3Y

3HaThb - OCHOBHBIC MOHATHA U METOABI MAaTEMAaTHYCCKOIO aHAJIN3Aa,
- OCHOBHBIC IMOHATUA U METObI TCOPUU BGpOS[THOCTeﬁ 1 CTaTUCTUYCCKOI'O aHaJIn3a Pe3yJib-
TAaTOB SKCIICPUMCHTA

YMmerb - KOPPEKTHO BHIPAXKaTh U apTyMEHTHPOBAHHO 00OCHOBBIBATH TTOJIOKEHHSI ITPEIMETHON 00-
JIACTHU 3HAHUA U METOJ0B MaTEMaTUYECKOT0 aHAJIN3a JJIs IIOCTAHOBKU U PEILIEHKs KOHKPET-
HbIX IPUKJIAJHBIX 33434

Bnaners - HAaBBIKAMM UCIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
Y IIMCBMEHHYIO P€4b Ha PYCCKOM SI3bIKE, TOTOBUTh U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYeCKOH CHMBOIMKOW WM (POpPMYJIaMH, ITyOJIMYHO MPEJCTaBISITh COOCTBEHHbBIE U
U3BECTHBIC HAYYHBIE PE3YJIbTaThl, BECTU JUCKYCCHUM,

- HaBbIKAaMHU M METOJAMKaMH OOOOIIEHHs pe3ylbTaTOB PEIIECHUS, SKCIIEPUMEHTAIBHON /Ies-
TEJBbHOCTH

OIIK-4 - roTOBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3HLMIl OLlEHMBATH CTPOEHHEe, XUHMHYECKUI U
MHHEPAJIbHBIN COCTAB 3¢MHOH KOPbI, MOP(do1ornyecKkue 0COOEHHOCTH M NreHeTHYeCKHe THIIbI
MECTOPOXKACHHUH TBEPABIX I0JIE3HbIX HCKONAEMBbIX IIPH PELICHUH 32124 10 PALIMOHAILHOMY U
KOMILJIEKCHOMY OCBOCHHIO I'€OPECYpPCHOI0 OTEHIMAIA Heap

3HaTh - OCHOBHBI€ TTOJIOKEHUS JIMHEITHO, BEKTOPHOW anreOphl M aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE ITOJIO’KEHUS TEOPUH TIPEIEIIOB ¥ HENMPEPHIBHBIX (DyHKITHIA,

- OCHOBHBIE TeOpPeMbI AU PEPEHITMATEHOTO H HHTETPAIEHOTO UCUUCIICHUS (DYHKITUI OJTHON
U HECKOJBKUX TEPEMECHHBIX, METONbl Ju(QEepeHIIMAaTLHOTO WCUYUCICHUS HCCIICIOBAHUS
dynxmii,

- OCHOBHBIC TUIIHI OOBIKHOBEHHBIX U (pepeHIMaIbHBIX YPAaBHEHUI W METO/IBI UX PEIICHUS,
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CTpyKTypHBI

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

3JIEMEHT
KOMIIETEHITUA

- OCHOBHBIC TIOHSATHUS TCOPUH BEPOATHOCTCH U MATEMATHYECKON CTATUCTUKH

YmeTh — TPHUMEHATh METOJAbl TUPHEPECHIIUATBHOTO WUCYHUCICHUS JIJIS MCCICIOBaHUS (DyHKITHIA
OJIHOM U JIBYX NMEPEMCHHBIX;
—  BBISABJISITH, CTPOUTH U pelIaTh MaTeMaTHYSCKHE MO PUKJIIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOb! 3(pPeKTHBHOTO PEmIeH s 3a/1ad, pacimo3HaBaTs Y(PpPeKTHBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

Brnaners — HaBBIKAMU MMOCTPOCHHUS U PEIICHUS MaTeMaTHIECKIX MOJIeNIel IPUKITIAIHbIX 3a71ad;

— cnoco0aMu OLIEHHBAHMS 3HAYMMOCTH U IIPAKTHUECKON IPUTOJHOCTH IOIy4EHHbIX pe-
3yJIBTaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO0mmast TpyI0eMKOCTh TUCIUTUINHBI cocTaBisieT 14 3adeTHbix eaunull, 504 akas. 4., B TOM 4UCIIE:

— KOHTakKTHas pabota — 263,95 akan. 4acos:

— ayaurtopHas — 255 akaj. 4acos;

— BHeayauTopHas — 8,95 akaj. yacoB
— caMocTosTeIpHas padora — 168,65 akan. gacos;
— TMOATOTOBKA K 3K3aMeHy — 71,4 akaj. Jaca.

AyautopHas
KOHTaKTHasi paboTa

B aKaj. yacax
Pasznesn/ rema ( A )

Cemectp

CaMocTosTeIbHas pa-
Oora (B akaJ. yacax)
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Pa3nes 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOH aJre0pbl 1 aHAJIUTHYECCKONH reOMeTPHH
1.1. Jluneiinas anrebpa: Mar-| 1 | 8 16/M4 | 14,1 |- mOATOTOBKA K MPAKTHYECKUM 3aHATHSIM, - aynutopHas KoHTposnbHas |OK-1-
pHULBI U IEUCTBUS HAJ HUMH. - CaMOCTOATENIbHOE U3YYeHHUEe JTUTeparypsl — cocrapie- |padora (AKP) Nel «Hyme- (3yB,
Onpenenurenu  KBaJpPaTHBIX Hue KoHcrekTa Nel «/loka3arenbCTBO CBOMCTB ONpEAE- |BOU Cpe3», OIlK-4 —
MaTpul], paHT MaTpHUIlbl, 00- JIUTEIIS, - IPOBEPKA UHAMBUAYAJIbHBIX [3YB
patHas  marpuna.  Mertox - BeinosaHeHue PI'P Nel «Matpunsl. Onpenenureny. 3a/IaHN, KOHCYJIBTA[UH 110
l'aycca pemenus cucreM Jiu- Cucremby, pemenuto PI'P Nel,
HEWHBIX anreOpanvecKux - CAMOCTOSITEIBbHOE U3YUYECHHE JINTEPATYPhl — COCTaBJIe- |- MPOBEPKA KOHcIeKkTa Nel
ypaBHeHuii. Teopema Kpone- Hue koHcnekTa Ne2 «JIuHeliHble BEeKTOpPHBIE PocTpaH- |«CBoICTBaA ONpeenuTens,
kepa-Kanemnu. OnHOpoHBIE cTBa. JINHENHBIN orrepaTop», - IpOBepKa yueOHOU KapThl
CHUCTEMBI. - cocTaBJIeHHE Y4eOHOU KapThl 1o TeMe (KpaTkas cu-  |«JIuHeiinas anreGpay,
CTEMaTHU3aIHs U3YYCHHOTO), - 3ammuTta PI'P Nel
- IOATOTOBKA K 3amure TeopeTndeckoi yactu PI'P Nel.
1.2 Bextopnas anrebpa: nu-| 1 | 4 8/N2 8 |- MOArOTOBKA K MPAKTUYECKUM 3aHSATHUSM, - AKP Ne2 «Bektopsl», OK-1-
HEWHBIE M HEJIWHEWHBIE Olle- - noaroroBka k AKP Ne2 «Bektopsi», - npoepka NJI3 Nel, koH-  [3yB,
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paluu Hajx BEKTOpaMH U HX - einosiHeHue MJI3 Nel «Bektopsi», CyJibTaluy 1o ero peuenuto, |OINK-4 —
CBOMCTBA. - COCTaBJIEHHE y4eOHOMU KapThl 10 TeMe «BekTophi». - IpOBEpKa yueOHOU KapThl |3yB
«BexkTopb»
1.3. Ananutuyeckas reomer-| 1 | 6 14/114 14 |- moAroToOBKAa K MPAKTUYECKUM 3aHATHSIM, - mpoBepka MJI3 Ne2, kon-|OK-1-
pUs Ha IUIOCKOCTH U B IpO- - BemonHeHne M/I3 Ne2 «AnanmuTHueckas T€OMETpHs|CyJIbTAlMU 110 €T0 PeIICHHIO, 3YB,
CTPaHCTBE Ha IUIOCKOCTH U B IIPOCTPAHCTBEY, - mpoBepka yuebHoit kaptel  |OIIK-4 —
- cocTaBlieHHEe yueOHOM KapThl 1o TeMe «IIpsimble, «IIpsmble, IIIOCKOCTH, KPHU-  |3YB
IJIOCKOCTH, KPUBBIE 2 NOPSKA» BbIE 2 MOPSIKa»
HToro mo pazaeny 1] 18 38/M10 | 36,1 AKP Nel, 2,
PI'P Nel, U/I3 Nel u Ne2
Paznen 2. BBegenue B MaTeMaTH4YeCKHii aHAIU3
2.1. Ilpenen ¢ynxmuum onuoit| 1 | 4 8/Mn2 8 |- MOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - IpoBepKa MHANBUAYaIbHBIX | OK-1-
[IEPEMEHHOMN - BeinosiHeHue MJI3 Ne3 «IIpenen. HempepbiBHOCTS. 3a/1aHNM, KOHCYJIbTAllUU 110  |3YB,
KowmrmekcHble anciay, pemenuto UJ13 No3, OIIK-4 —
- cocTaBiieHue yueOHou kapThl «lIpenens» - 3yB
2.2. HempepweiBHOCTh ¢yHK-| 1 | 2 4 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, [IpoBepka nnauBuayanbusix |OK-1-
LU OJHOU IIEPEMEHHON - BomoaHenue WJ/I3 Ne3 «IIpemen. HempepbsIBHOCTS. |3a1aHMil, KOHCYIbTAlUK 10 |3YB,
KommnekcHbie unciay, pewennto MJI3 Ne3 OIIK-4 —
- COCTaBJICHHE Y4eOHOU KapThl 110 TeMe 3yB
2.3. KommiekcHpie wumcma.| 1 | 2 4 4 |- mOAroTOBKAa K KOHTPOJIBLHOM padore, - KOHCYJIbTAllMU O penie- OK-1- 3y,
Pemenue anreOpanyecKux - BeinosiHeHue MJI3 Ne3 «IIpenen. HempepbiBHOCTS. Huto W13 Ne3, OIIK-4 —
o 3yYB
ypaBHeHu Haj nosieM C KommnekcHbie unciay - AKP Ne3 «IIpenen ®OT» Y
Hroro no pasneny 1| 8 16/12 16 AKP Ne3, UJI3 Ne3.
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Paznen 3. {uddepennuanbrHoe ucuucieHue GyHKIMU OHOIM nepeMeHHOi
3.1. Ompenenenue npousBona-| 1 | 2 4 4 |- camocTosTenpHas paboTa ¢ IUTePaTypoi — KOHCHEKT |- MPOBEpKa KOHCIIEKTA, OK-1-
HOW (QyHKUMHU B TOuke. ud- Ne3 «3agauu, npuBoAsIINE K TOHATHIO IPOU3BOAHONY, |- KOHCYJIbTALUU IO pellie- 3yB,
¢bepeHan, ero reoMerpuye- - IOATOTOBKA K MPAKTHUYECKUM 3aHATUSM, Huto PI'P Ne2, OIIK-4 —
ckuii cmpicn  ['eomerpude- - BoinosiHeHue PI'P Ne 2 «[IpousBosHas u e€ npumeHe- |- MpoBepKa yueOHOU KapThl  |3yB
CKMM U MEXaHUYECKUU CMBICI HUE,
npousBojHOM. [IpaBuna nud- - cocTaBiieHHe yueOHol kapTsl «IIpousBonHas»,
dbepeHuupoBanus ¥ TabIUIA - IOATOTOBKA K KOHTPoNbHOU padoTe AKP Ned
IIPOU3BOJIHBIX
3.2. HuddepenunpoBanue| 1 | 2 412 4 |- MOArOTOBKA K MMPAKTUYECKOMY 3aHATHIO, - AKP Ne4, OK-1-
HESIBHO U IapaMETPUYECKHU - BoinoaHeHue PI'P Ne 2 «IIpousBogHas u e€ nmpuMeHe-|- KOHCYJIbTALlUU 110 pellle-|3YB,
3amaHHbIX  GyHKIUA. Jlora- HHUEY, Huto PI'P Ne2, OIlIK-4 —
pupmuyeckoe nuddepeHu- - cocTaBiieHHe yueOHol kapTsl «IIpousBoaHas», - mposepka PI'P Ne2 «IIpo-|3yB
poBaHHe - noAroToBka k 3amure PI'P Ne2 U3BOJHAs U €€ IPUMEHEHHUE,
- 3amuta PI'P No 2
3.3. IIpousBonusie u nudpde-| 1 | 2 2/n2 2 |- HOJATrOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYJIbTAllMU 110 pele- OK-1-
pEHIHAIBI  BBICHIAX TOPSJI- - BemoaHerue PI'P Ne 2 «[IpowsBomnas wu e€ npwmio-|Huto PI'P Ne2, ero mposepka |3yB,
KOB. OcH. TEOPEMBI KEHUAY, OIIK-4 —
mud¢. ucuucnenus. Gopmyna - cocTaBlieHHe yueOHoM KapThl «IIpousBonHas» 3yB
Tennopa. [Ipasuiio Jlonurans
3.4. Uccnenoanne ¢ynxmmit| 1 | 4 8 8 |- MOAroTOBKA K MPAKTHYECKOMY 3aHSTHIO, - mpoBepka PI'P Ne2 nero  |OK-1-
¢ oMoIIbI0 TudhepeHanb- - BbinostHeHue PI'P Ne 2, 3amuTa 3YB,
HOT'O MCYUCJIEHUS - cocTapJieHHEe KoHcnekTa «Jloka3aTenbCcTBO TeopeM |- mpoBepka yueOHou kapTel |OIIK-4 —
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Ponns, Jlarpanxka, Komm. ®opmyna Teitnopay, 3yB
- cocraBiieHue yueOHou kapTel «[IponsBoaHas mpu mo-
CTpOoeHHH rpaduka QYHKIHI
Hroro no pasneny 10 18/U6 18 AKP Ne4, PI'P Ne2, kon-
CIIeKT, yueOHas KapTa.

HToro 3a cemectp 1] 36 72/128 | 70,1 3auyer OK-1- 3ys,
OlK-4 -
3yB

Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOM NepeMeHHOM

4.1. TlepooOpaznas ¢ynk-| 1 | 2 4/12 4 |- HOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYJIbTAllMU 110 penie- OK-1-

uud. HeompeneneHHbI uHTE- - BeinonHeHne PI'P Ne3 «Heonpenenennsiii u onpene-|Huto PI'P Ne3, 3yB,

Ipajl U €ro OCHOBHBIE CBOMCT- JICHHBIN UHTETPAI», - mpoBepka PI'P Ne3 OIlK-4 —

Ba. Tabmuma HeompeeneH- - noarotoska k AKP Ne5 «Metonbl MHTErpUpOBaHUSI», 3yB

HBIX MHTETPajoB OT OCHOB- - coCTaBJIeHHE y4eOHOU KapThl «MeTo/1bl HHTETPUpO-

HBIX 3JIeMEHTapHBIX PYHKIUI BaHUS»

4.2. OcHOBHBIE MeTOmbl WH-| 1 | 2 4/12 4 |- HOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KoHcynbTauuu 1o peme-| OK-1-

TErPpUPOBAHMUSL. Metonasl - BeInmotHeHue PI'P No3, Huro PI'P Ne3, 3yB,

HEIOCPEICTBEHHOIO VHTE- - noaroroBka Kk AKP Ne5 «Metoapl nHTerpupoBanus», |- mposepka PI'P Ne3 OIlK-4 —

rpupoBanusd. MHrerpuposa- - cocTaBJIeHHE Y4eOHOU KapThl «MeTo Ikl HHTETPUPO- 3yB

HHE€ 3aMEHOM NEPEMEHHOW M BaHUA»

10 YacTsIM

4.3. OcHOBHBIE MeTOAbl WH-| 1 | 2 412 4 |- mOArOTOBKA K MPAKTHUYECKOMY 3aHSTHIO, - KOHCYJIbTAllUU 110 pele- OK-1-

TerpupoBanus.  MHTErpupo- - BeinosaHeHue PI'P Ne3, HUIO PI'P Ne3, 3yB,

BaHUe Ipobeit - noarotoBka Kk AKP Ne5 «Meronpl nHTErpUpOBanus», |- npoBepka PI'P Ne3 OIIK-4 —
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- COCTaBJICHUE Y4eOHON KapThl 3yB
4.4. OcHoBHBIE MeTOOBI MH-| 1 2 4/12 6 - MOJITOTOBKA K MIPAKTUYECKOMY 3aHATHUIO, - AKP Ne5, OK-1-
terpupoBanus.  MHTErpHpo- - BeinosiHeHue PI'P Ne3, - KOHCYJIbTAallUM MO pelle-|3YyB,
BaHUE TPUTOHOMETPUYECKHUX - noaroroBka Kk AKP Ne5 «Metoabl unterpupoBanus», |[Huto PI'P Ne3, OIlK-4 —
U VppalyOHaIbHBIX BBIpAXKE- - COCTaBJIEHHUE y4YEOHOU KapThl - mpoBepka PI'P Ne3, 3yB
HUU - IPOBEpKa yueOHOU KapThl
4.5. Omnpenenennslii wuHTe-| 1 | 2 4112 4 |- mOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCyjdbTauuu mo pemre-|OK-1-
rpai. 3amaqu, TPUBOISIINE K - Bpinoanenne PI'P Ne3, uuto PI'P Ne3, 3yB,
IIOHATHIO OIPEIEIIEHHOIO HH- - cocraBieHue yueOHo#l kapThl «lIpunoxenus ompene-|- mposepka PI'P Ne3 OIIK-4 —
terpana. ®opmyna HeroToHa- JICHHOT'O MHTErpaia 3yB
JleitOnuma. CsoiicTBa. Meto-
JIbl UHTETPUPOBAHUS
4.6. HecoOcTBenHble uHTErpa-| 1 | 2 412 6,4 |- mOArOTOBKA K MIPAKTUYECKOMY 3aHSTHIO, - KOHCyjdbTauuu mo pemre-|OK-1-
Jpl.  AOcComIOTHasT  CXOIHU- - Bpinoanenne PI'P Ne3, uuto PI'P Ne3, 3yB,
MocTb. [Ipu3Haku cxogumo- - CaMOCTOSITENIbHOE HW3YYEHHE JINTEpaTypbl: KOHCHEKT|- mpoBepka PI'P Ne3, OIIK-4 —
CTH. «[Ipu3HaKu cX0IMMOCTH HECOOCTBEHHBIX MHTETPAJIOBY» |-TIpoBepKa KoHcrekTa «llpu-|3yB
3HaKM CXOJAUMOCTH Heco0-
CTBEHHBIX UHTETPAJIOBY,
- 3ammuta PI'P Ne3
Hroro no pazneny 12 24/112 | 28,4 PI'P Ne3, AKP No5, koH-
CIIEKT, y4eOHbI¢ KAPThI

Paznen 5. ludpepennuanbuoe ucunciaenue GyHkuuii HeckoJbKux nepemenunix (OHIT)
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5.1. Onpenenenue OCHOBHBIX| 2 | 2 4/12 4 |- caMOCTOATENIbHOE HU3YYEHHE JIUTEepaTypbl MO TEMe: |- IPOBEpPKa KOHCIIEKTa, OK-1-
nouatui. Ilpenen u Hempe- HamucaHue KoHcnekta «OCHOBHBIC CBOWMCTBA (DYHKITHH, 3yB
peiBHOCTE DHIIL. OcHoBHBIE HENPEePbIBHBIX B 3aMKHYTOH 00JIaCTH».
CBOWCTBa (yHKUIUH, Hempe-
PBIBHBIX B 3aMKHYTOH oOna-
CTH.
5.2. YactHble Ipou3BOJHBIE M| 2 | 2 412 6 |- HOArOTOBKA K MPAKTHYECKOMY 3aHSATHIO, - KOHCYJbTHpoBaHue mno pe-|OK-1-
IIPOU3BOJHAs II0 HalpasJe- - BeinosiHeHne /I3 Ned «luddepenunansnoe ucuuc-|menunto N3 Ned, 3YB,
Huro. KacarenbHas II0CKOCTh nenne OHIDy, - mnpoBepka BbinongHeHus |OIIK-4 —
U HOpMajdb K TIOBEPXHOCTH. - cocraBiieHue yaeOHnou kaptel «OHII» N3 No4 3yB
I'eomerpuueckuit cMbica aug-
dbepennmana. [lpusznak nud-
(bepeHIPyEeMOCTH.
5.3. IlpomsBomHas cinoxHo#l| 2 | 2 412 6 |- HOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCyJIbTHpoBaHuEe 1o pe-|OK-1-
¢byakuu. YactHble nTpou3- - BeinosiHeHue 1J13 Ne4, menuto MJ13 Ne4, 3yB,
BOJHBIE U aupdepeHnnans - cocraBieHue yueoHon kaptel «DHIT» - mnposepka  BeimonHeHust|OIMK-4 —
BBICIITUX TIOPsiAKOB. Jludde- N3 Ned, 3yB
PEHLIMPOBAHUE HESBHO 3aJaH- - TpoBepKa y4yeOHOH KapThl
HBIX QYHKIUH. «DHII»
5.4. Ilonsstue 06 okctpemy-| 2 | 4 8/n4 8 |- MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYyJIbTHpoBaHME 1o pe-|OK-1-
Max (pyHKUMHA MHOTHX mepe- - BeinosaHenue NJ13 Ne4, menuto NJI3 Ned, 3yB,
MEHHBIX. - cocraBieHue yueOHon kaptel «DHIT» - mnposepka  BeimonHeHust|OINK-4 —
N3 Ned, 3yB
- NpoBepKa y4yeOHOM KapThl

11




Pasnesn/ rema
JIUCLIUIUINHEI

Cemectp

AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)

JICKIIUH

sabopar.

RAHATUA

MPaKTHY.
3aHATHUS

CaMocTosTebHas pa-
Oora (B akaJ. yacax)

Bun camocrosteapHoNn
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YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOW ATTECTALUU

Kox v cTpyKTypHBIN
3JIEMEHT
KOMITETEHITU T

«DHIID»

Hroro no paszgeay

10

20/110

24

U3 Ned4, xoHcnekr, yued-
Has Kapra «©HID»

Paznen 6. O0bikHOBeHHBIE TH(PepeHnnalbHbIe ypaBHenus (O/1Y)

6.1. OObikHOBeHHbIe nudde-| 2 | 4 8 10 |- moAroTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KOHCYyJbTHpOBaHue mno pe-|OK-1-
peHLUAIbHbIE ypaBHEHUS - BemonHeHue PI'P Ned «Jluddepennmanpupie ypaBHe-|menuto PI'P Ne4, 3yB,
IepBoro nopsaka. I'eomerpu- HUD, - mpoBepka BeinonHenus PI'P|OIIK-4 —
yecKui cMbIch auddepeHnm- - cocTaByieHHEe yuyeOHOU KapThl «/[Y mepBoro nopska:|Ned, 3yB
QJIBHOTO YPaBHEHMsI IIEPBOTO THUIIBI 1 METO/bI PELLICHUS», - AKP Ne6 «/1Y mepBoro no-
nopsaka. MeToapl peneHus - mogroroBka k AKP Ne6 «Jluddepennmanpapie ypas-|psiakay
muddepeHnaIbHbIX YpaBHE- HEHUS IIEPBOTO MOPSIKA»
HUW [TEPBOTO MOPsIJIKA.
6.2. 1Y Beicmmx mopsakos,| 2 | 1 2 4 |- MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCyJIbTHpoBaHHEe 1o pe-|OK-1-
CBOJIAILIAECS K IEPBOMY - BeinosiHeHue PI'P Ne4, meHuto PI'P Ne4, 3yB

- cocTaBieHue yueOHOU KapThl «/{Y mepBoro nopsjaka:|- npoBepka BbinoiaHeHus PI'P

THUIIBI 1 METOJIbI PEILICHUS» Ned,

- IpOBEpKa yueOHOM KapThl

6.3. JIuneitnsie mupdepentu-| 2 | 3 6 10 |- moAroTOBKA K MPAKTHUECKOMY 3aHSTHUIO, - KOHCYyJbTHpoBaHue mno pe-|OK-1-
aJbHBIE YpPaBHEHUsA N-TO IIO- - BeinoaHenne PI'P Ne4, mreHuro PI'P Ne4, 3VYB,
psanka. JIuHeitHoe OJHOPO.- - cocraBneHue ydeOHoM KapThl «JIHJY Beicmmx mo-|- mpoBepka BbinoaHenus PI'P|OIIK-4 —
Hoe ypaBHeHue. DyHaameH- PSAKOB C TOCTOSHHBIMH KO3 duumenramu: meToss | Ne7, 3yB

TaJIbHasi CHCTEMa pPEIICHHIA.
Omnpenenurens  BpoHckoro.

peIICHUA)

- TpoBepKa yuyeOHOW KapTbl
«JIHJ1Y BBICIIHMX IOPSIKOB C
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Heonnopoanoe TUHEHOoe MOCTOSTHHBIMU  KO3(pPHIIHeH-
ypaaenne (JIHAY), Bug o06- TaMU: METOJIbI PEIICHUS»
miero peuieHus. Meron Ba-
pUalKy  [POU3BOJBHBIX I10-
CTOSIHHBIX.
JIuHeitHoe ypaBHEHHE C II0-
CTOSIHHBIMH KO3 duIreHTa-
MU
6.4. Meronsl pemieHust cu-| 2 | 2 4 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KOHCYyJbTHpoBaHue mno pe-|OK-1-
CcTeM nuddepeHInanbHbIX - BeimosiHeHue PI'P Ne4, meHuto PI'P Ne4, 3yB,
ypaBHeHuU# 1-ro nopsaka - cocTaByieHue y4yeOHoM kapTel «JIH/[Y Bbicmmx mo-|- mposepka PI'P Ne4, OIIK-4 —
PAOAKOB C TOCTOSHHBIMH Kod(duuumeHTamu: MeTojbl |- 3ammuta PI'P Ned. 3yB
pemenust. CTpykTypa OOILIEero pemeHus»
Hroro no pasneny 10 20/16 28 PT'P Ned, AKP Ne6, yueo-
Hble KapThl
Hroro 3a cemectp 2| 32 64/128 | 80,4 JK3aMeH OK-1-
3YB,
OIlK-4 —
3yB
Pa3nes 7. DjieMeHTHI TEOPUU BEPOATHOCTEH
7.1. DnemeHThl koMOuHato-| 3 | 2 4/12 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHATHUIO - KOHCYynbTHpOBaHue mo pe-|OK-1-3
2
PUKH - BBINIOJIHEHUE JIOMAIIIHETO 3a/IaHus LICHUIO JIOMAIIHETO 3a/laHus
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7.2. Anrebpa cobpituii. Kmac-| 3 | 2 4 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHATHUIO, - KOHCYyJbTHpOBaHue mno pe-|OK-1-
CHUYECKOE, TEOMETPUUYECKOE U - eimostHeHue MJI3 No5 «Cryuaiiabie coObITHSI» meHuto /13 NoS, 3yB,
CTaTUCTUYECKOE OMPEACICHUS - npoBepka BoinonHenus PI'P|OIIK-4 —
BEPOSITHOCTH. AKCHOMAaTHKa Ne8 3y
TEOPUU BEPOSATHOCTEH.
7.3. Teopembl cnoxenus u| 3 | 4 8/MN4 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSITHIO, - KOHCynbTHpoBaHue mo pe-|OK-1-3y,
YMHOKEHHS. Y CIIOBHAsI BEpO- - BeimosaHeHue U3 NoS «Cniyqaitabie cOOBITHSY, meHuto /13 Ne5, OIIK-4 —
ATHOCTb. PopMmyna MOJIHON -noaroroBka k AKP Ne7 «CrnyuaiiHbie coObITHS» - mpoBepka MJI3 Ne5, 3y
BEPOATHOCTH U  ¢dopMyia - AKP Ne7
baiteca. Cxema bepnysmm,
npubmmxenus Jlamaca u
IlyaccoHa.
7.4. JluckperHsle u Hempe-| 3 | 2 4/12 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYyJbTHpoBaHue mno pe-|OK-1-
PBIBHBIE CIIy4aliHbIE BEJINYU- - BinostHeHue M/13 Neb «Ciyvalinple BeTUYHHbBD) menuto NJ13 Neb, 3yB,
Hbl. Psn u QyHkumst pacmope- - mnpoBepka BbinongHeHus |OIIK-4 —
JIeJIeHHsl U MJIOTHOCTb. Marte- M3 Ne6 3yB
MaTHYECKOE  OXUJAHHE U
aUcrepcus, HadajibHblE U
L[EHTPaJIbHbIE MOMEHTHI.
7.5. UzBectHble pacnpenene-| 3 | 2 4112 2 |- HOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYyJIbTHpoBaHUEe 1o pe-|OK-1-
HHUSL 1 UX YUCJIOBBIE XapakKTe- - BeinosiHeHue MJI3 Neb mennto /13 Neb6, 3YB,
puctuku. HopmanbHoe pac- - mposepka UJ13 Neb OIIK-4 —
IpeJieIeHHE. 3yB
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7.6. 3akonbl Oonpmmx ymcen.| 3 | 1 2 1 |- mOAroTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KOHCYyJbTHpOBaHue mno pe-|OK-1-
HepasenctBo u teopema Ye- - BoinosiHeHue MJ13 Ne6 menuto MJ13 Ne6, 3YB,
osiména. lleHTpanpHas Tmpe- - mnpoBepka BbimonHeHus |OIIK-4 —
JieJIbHasl TeopeMa. N3 Neb 3y
7.7. MHoromepnble cnyyai-| 3 | 4 8/14 5,5 |- HOAroTOBKa K MPAKTUYECKOMY 3aHSTHIO, - KOHCYyJbTHpOBaHue mo pe-|OK-1-
Hble BeJMYMHBL. DyHKIIUN - BemmostHeHue MJ13 Neb menuro /13 Ne6, 3yB,
pacrnpeneneHus, CBOMCTBA. - mpoBepka UJ13 Neb OIlK-4 —
UwncnoBele  XapaKTEPHUCTUKH. 3yB
DNeMEeHTBl TEOPHH KOppens-
1117078
Hroro no pasneny 3| 17 34/M14 | 18,5 N3 NeS, Ne6; AKP Ne7
Hroro 3a cemecTp 3| 17 34/M14 | 18,5 IK3aMeH
HToro mo AucuuiinHe 85 170/M70 | 168,65 1 3a4er (1 cemecTp) u 2 3K-
3ameHa (2, 3 cemecTp)

M — B TOM ymcCIe, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU (popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMOJAX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4EOHOM IpoO-
[[€CCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHHS 3aHATUH B COUETAHWUU C BHEAYAUTOPHON pabo-
TOI ¢ 1enbio GOPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBHBIX HaBBIKOB oOydaromuxcsa. CorjaacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HAaBBIKOB KOMAaHIHOW paloOTHI,
MEXJIMYHOCTHOM KOMMYHMKAIIMH, TPUHATUS PEUICHUH, JUIEPCKUX KAayecTB, B TOM YUCIE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronaresei.

BriOupas Ty nim nHyI0 TEXHOJIOTHIO pabOThI ¢ 00yYaIONIUMHUCS, HEOOX0IUMO UMETH B BH]TY, YTO
Haubob1Iero 3ddexra oT ee MPUMEHEHHs] MOKHO JOCTUYb, €CJIM YUYUTHIBATh L€ 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
MIPEJICTOUT TMepeaTh 00YUYAIOIIUMCS C €€ MOMOIIBIO, a TAKXKE YCIOBHUS, B KOTOPBIX OHA OYAET UCIOIb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO Mpolecca,
MpeIoiaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTelss K CTYACHTY (IPEeUMYIIECTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJI0B 00y4eHUs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK IMPaBUIIO, PEIPOYKTUBHBIN XapakTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- ceMuHap (3amuTa PI'P) — Oecena mpernonaBaTesnss U CTYAEHTOB, OOCYXXJIEHHE 3apaHee MOATro-
TOBJIEHHBIX COOOIIEHUH 1O KaXXKJAOMY BONPOCY IJIaHA 3aHATHUS C €AMHBIM JUISL BCEX MEPEYHEM PEKO-
MEH1yeMOil 00s13aTeIbHOM U JJONIOJHUTEIBHOM JTUTEpaTypHl.

- TIPAKTHYECKOE 3aHITHE, OCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HABBIKOB IO TMpE-
JI0’)KEHHOMY aJITOPUTMY.

2. Texnonozuu npodremuozo odbyuenusi. Opranusaius 00pa3oBaTEIILHOTO TpoIecca Mpearnoara-
€T MOCTAaHOBKY NMPOOJIEMHBIX BOMNPOCOB, CO3AaHNE YUEOHBIX MPOOIEMHBIX CUTyallUui ISl CTUMYIHUPO-
BaHUs aKTUBHOW MO3HABATEIBLHON JEATEIIBHOCTH CTYACHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- IpoOJIeMHAs JIEKIHS — U3JI0’KEHHE MaTepHala, Mpearosararomnee MOCTAaHOBKY MPOOIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IUYHBIX HAYYHBIX MOJXOJOB, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3IIMYHBIMHA MOJICIISIMUA MHTEPIIPETALNY H3y4aeMOro MaTepHraia.

- JIeKIUs «BABOeM» (OMHapHas JEKIUs) — U3JI0KEHHEe MaTepraia B opMe JAUaIorudeckoro oo-
IICHUs IBYX CTYACHTOB (3apaHee MOJArOTOBUBIIMXCS) WM CTYIEHTA U TIpernoaBares (HanpuMmep, pe-
KOHCTPYKIIMSI TUalora WCTOPHUYECKUX JUYHOCTEH — CBHUETENeH OTKPBITUS KaKoro-mubo HaydyHOTro
(baKTa; «y4eHOTO» U «ITPAKTUKA» U T.JI.).

- IPaKTHYECKOe 3aHITHE B (DOpME MPAaKTHUKyMa — OpraHu3alus y1eOHOi paOoThl, HAaIpaBlIeHHAs
Ha pelIeHHe KOMIUIEKCHOH y4eOHO-IT03HABaTeIbHON 3a1auu, TPEeOYIOIeH OT CTyNeHTa MPUMEHEHUS
KaK HAyYHO-TEOPETHUUECKUX 3HAHUM, TaK U IPAKTHYECKUX HABBIKOB.

- caMOCToOsITeNIbHas paboTa (C KOHCYJIbTAIMSIMU MPENoaaBaTelisi) Ha OCHOBE Kelc-MeToaa — 00y-
YEeHHE B KOHTEKCTE MOJICIUPYEMON CUTYyallud, BOCIPOU3BOAIICH peajbHble YCIOBUS Hay4YHOMU, Mpo-
n3BojIcTBeHHOH. OOyuaronriecss JODKHBI TMPOAHAIN3UPOBATh CUTYAIHIO, pa3o0parbesi B CYTH TPO-
61eM, IPeUIOKUTh BO3MOXKHBIE PEIIeHUsI M BBIOpaTh Jydiiee U3 HUX. Kelicel 6a3upyrorcs Ha peasnb-
HOM (paKTHYECKOM MaTepuase Uil ke MPUOIMKEHBI K pealbHON CUTYaIUH.

3. Texnonoeuu npoexmmnozo o6yyenusi. OOpa30BaTENBHBINA MPOLECC TTOCTPOCH B COOTBETCTBUU C
QJIITOPUTMOM TIOATAIHOTO PELIeHUsS TPOOIEeMHOM 3a/1a4y I BBHIOJHEHUS yueOHoro 3ananus. [Ipoekt
IperoiaaraeT COBMECTHYIO YUeOHO-TIO3HABATENbHYIO IEATEIbHOCTh TPYIIBI CTYACHTOB, HAIIPaBJICH-
HYIO Ha BBIpaOOTKY KOHIIETIIIUY, YCTAaHOBJICHUE eNel U 3a/1a4, GOpPMYITHPOBKY OKUAAEMBIX pE3yJbTa-
TOB, OIpEeJIEHNE PUHIMIIOB U METOJIUK pEIIeHHs IOCTaBJICHHBIX 3aja4, INIAHUPOBaHKUE Xo1a pado-



ThI, OMCK JIOCTYITHBIX U ONTHMAJIbHBIX PECYPCOB, MOATAMHYIO PEAIN3aLUIO I1aHa paboThl, IPE3eHTa-
LUIO0 PE3YJIbTATOB paboOThl, UX OcMbIciieHue U pediuekcuto. [IpumensieTcss B OCHOBHOM JUisl Iepexoaa
KOMIIETEHI[H HA YPOBEHb BIIAICHUSI.

OcHOBHbIE THUIIBI IPUMEHSIEMBIX HAMH B 00pa30BaTeIbHON JESTEIbHOCTU IPOEKTOB:

Hccrneoosamenvckuii npoekm — CTpyKTypa npuOIkeHa K (Gopmary HAydHOTO HCCIICTOBAHHS
(1oKa3aTeabCTBO AKTyaJIbHOCTH TEMBI, OINpEAeNeHUEe HaydyHOUl MmpoOjembl, MpeaMeTa U 00beKTa Hc-
CIICZIOBAHMSI, IIeJIeH M 3a7a4, METOJIOB, MICTOYHUKOB, BBIIBI)KEHUE TUIIOTE3bI, 0000IIEHNE pe3ylbTa-
TOB, BBIBOJIbI, 00O3HAUE€HHE HOBBIX MpodieM). PesynbraTom siBisieTcss yueOHas KapTa MO MOJYIIIO
Halei 00pa3oBaTeIbHOM MPOTrPaMMBI.

Teopueckuti npoexm, IPEANONATAIONINI B OTIUYME OT MPEIbIAYLIEr0, KOHEUHbIM MPOAYKT B
CIICAYIOIIMX BapUAHTaX — ra3era K UCTOPHUYECKH 3HAUUMOMY «MaTEMaTHUYeCKOMY» COOBITHIO (Ipa3j-
Huk yucna «[lu» u 1.1.); «mMaTemaTnueckas» OTKpBITKa (CBOEro poja yueOHas KapTa, TOJIbKO Hedop-
MaJIbHO, KPacO4HO 0(OopMIICHHAsI; BUICOPOIHK «5] Haydy Bac pemars ...» U T.I1.

Hnghopmayuonnwiti npoexm — y4eOHO-TIO3HABATeNbHAsL IEATEIBHOCTh C SPKO BBIPAKEHHOU HB-
PUCTHUYECKOM HaNpaBJICHHOCTHIO (IIOUCK, OTOOP U cucTeMaTh3alus HHPOpMauu 0 KAKOM-TO OOBEKTE,
O3HAaKOMJICHHE YYAaCTHUKOB MPOEKTa ¢ 3TOM MH(pOopMaIieil, ee aHanu3 u 0000IIeHne 1, HAKOHEIl, Ipe-
3EHTALU 110 TPAKTHYECKOMY MPHII0KEHUIO).

4. UngpopmayuorHHo-KoMMYyHUKAYUOHHble 0bpazosamenbHble mexnono2uu. Opranuzanus oOpa-
30BaTEIBHOTO MpoIecca ¢ MPUMEHEHHEM CHEIMaIN3UPOBAHHBIX MPOTPAMMHBIX CPeJl M TEXHUYECKUX
cpencTB paboThl ¢ HHpopMaiuei (HHpopMalonnyto cpeay yauepcurera MOOJIYC MOODLE).

@®opmMbl yueOHBIX 3aHATHI C UCIIOJIB30BaHUEM MH(POPMAMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIO-
U

Jlekuus-BU3yanu3aus — U3JI0KEHHE COIECPIKAHUS COMPOBOXKIACTCS NPE3CHTAIME! (JeMOHCTpa-
1uel ydeOHBIX MaTepHalioB, MPEJCTABICHHBIX B Pa3UYHBIX 3HAKOBBIX CHCTEMax, B T.4. WILIIOCTpa-
TUBHBIX, TpaUUECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTuyeckoe 3aHATHE B (hopMe Mpe3eHTAlH — MPEICTABICHUE PE3yIbTaTOB MPOEKTHON WM
MCCIIEIOBATEIBCKON JAEITETHPHOCTH C HCITOJIb30BAaHUEM CIIEIMAIM3UPOBAHHBIX MMPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYeCKOe o0ecreyeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

[To mucummuimHe «MaTtemaTruka» MpeIyCMOTPeHa ayJIUTOpHAsT U BHEAYJAUTOPHAS CAMOCTOSITEIb-
Has paboTa 00y4aromuxcs.

AyIuTOpHAasi caMOCTOsITeNIbHAsE padoTa CTYIEHTOB MPEIOIaraeT pereHne KOHTPOJIBHBIX 33a1a4
Ha MPaKTHYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnvie konmpoavhvie pabomot (AKP):
AKP Nel «Hy.JieBoii cpe3» - Tect ¢ Bapuantamu EI'D.

AKP Ne2 «BekTopbp»

JlaHbl KOOPAMHATBI BEPIIUH UpamMuabl AAAA, !
A(L3:6), A(221), A(-L01), A (-46,-3).
Haiitu:

1) mmuay pedbpa AA, ;

2) yroa Mexnay pebpamu AA, 1 AA,;

3) yron mexy pedpom AA, U rpaHbio AAA;;

4) utomaap rpaHu AA A ;

5) o0BeM mHpaMUIBL.

AKP Ne3 «Ilpeneabn»

BBI“H/IC.HI/ITB Hpeﬂeﬂbl:
X3 +3x% 4+ 2x _ 2x3+x%+5
1L lim————, 2. lim—————~,
x>2 X°—X—6 x>e 3x° —X+1
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3 2
3. lim X X 4. lim g , 5. lim xctg 5x
o 2x2 1 2x+1 x>-2 (X +2) x>0

8. UccnenoBaTh Ha HEMPEPBHIBHOCTh

X—3ecmu x <0
f(x)=
(x) { X ecmu x>0

AKP Ned «IIpousBognas»
1. Haiigure nepByro MPOM3BOAHYIO OT ()YHKIIMM:
2) {X=V1—25t2' 6) Y =X-C083X, )y X "F*2 5100 y13
y = arccos 5t + 7, X“+2x+1
by Y= 5~ _ 2arctg(4x? + 3x).

2. CocTaBbTe ypaBHEHHs KacaTelbHOM K kpuBoit XY =4 B Touxe X, = 1

3. Boruciure npubmmkenro Y =VX° +8 mpu X =1,09.

cosdx -1

4. Beruuciaure mpeaci 1o 1nmpaBuily Jlonuransa I|m 7 o
x—0 <e4x _1)

AKP N5 «MeTobl HHTErPUPOBAHUSD)

Haiitn Heonpenei€éHHbIE UHTETPAIbL:

X? +5x — \/_+2 5x-2
1)]

dx, 2) jsm(3x+1)dx 3) jsm xe“**dx, 4) '[4dx 5)jxsin(2x)dx

X% +4AX +
\/_+2

X

x+1

6)] 3X 4 X, 7) jxarcsin xdx , 8) J‘(XZ(; X, 9) jsm 2xc0s® 2xdx , 10)J‘

VX2 —6x+13 -4)°
AKP Ne6 «/IuddepenuuanbHbie ypaBHeHHs MEPBOro NOPAIKA»

Pemntes /1Y 1-ro nmopsiaka, npenBapuTeNbHO BBISICHUB THI [V
1. ydx+(2x—y?)dy =0.

2. —dx+y_—dy:0.

4

y? y

X

3. @+ 0 )dx+ Y 1-Dydy =0,
y

4. y' -9x*y=(x"+ xz)y%; y(0) = 0.
5. (y? +xy?)dx+(x* — yx?)dy =0.
AKP Ne7 «Cay4aiinble cOOBITH)
1. Ilo mumieHnu npousBoAUTCS TpH BeicTpena. PaccmatpuBatotes coObitus A, B, C — nonaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpenax. YTo 03Ha4aroT COOBITUS A+B+C,AB+Cq

2. B ypue 12 mapos. Cpenu 3Tux mapoB 3 Genbix U 9 yepHbIX. KakoBa BEpOSITHOCTH TOTO, UTO Hayla-
4y BBIHYTBIN IIap OKakeTcs Oesbim?

3. B pammoctynuu tpu Mukpodona. /g Kaxx0ro U3 mepBbIX ABYX MUKPO(POHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIA MOMEHT, paBHa 0,45, a myis tperbero — 0,9. HaliTu BEpOSATHOCTH TOTO,
YTO B JAHHBIII MOMEHT BKJIFOUYEHBI 2 MUKpO(]OHAa.

4. B npopaxe umeroTcs Oesble 1 KOpUYHEBBIE SiIla B COOTHOLIEHHUH 2:3, mpruueM Npou3BoAcTBo 60%
6enbIX U 71% KOPUYHEBBIX SIMI AATUPYETCS AHEM, MPEALISCTBYIOIINUM JHIO MPOJAXKH, a OCTAIbHBIE
Aila JaTUpYoTCcs Oosee paHHMMHM uduciaMu. [lokynaTens 3aka3blBaeT siilia, JaTUPYEMBbIE JHEM,
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MPEANIECTBYIOMIUM JTHIO MPOAAKH, HE3aBUCUMO OT uX 1BeTa. KakoBa BEpOsSITHOCTH TOrO, YTO €MY
MPOJAAyT pEHIeTKy OenbIX Aull?

5. Tenedonnas ceth yupexaeHus oocmyxkuBaer 200 aboHEeHTOB. BeposiTHOCTH TOTO, YTO B TEUCHHUE
MUHYTHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BepOsITHOCTh TOT0, 4TO B
TEYCHHE MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B TECUECHHUE MHUHYTHI Oy/eT HE
Oonee 5 3B0HKOB? HaiiTh HauBepOsATHEHIIIEE YHCIIO 3BOHKOB B TEYCHUE MUHYTHI.

Ilpumepnuie unousudyanvnuvie oomawnue 3aoanusn (U/13):
M3 Ne 1. BekTropHas aaredpa

1. TlocTpoiiTe HA IUIOCKOCTH BEKTOPEI & (4;- ), b=(- 2;5), c= (1;2). HaiiguTe ux TUHEHHYIO

KOMOHUHAIINIO 2a+b+3c a) TeOMETPUYECKH, 0) aHATUTUYCCKH.
, a= (2:2;-3), b=(- 4;0;2) c=(11-2) Haiire:
a) JUTMHY BEKTOpa a , €r0 HAIPABIIAIOIINE KOCHHYCHI, OPT BEKTOpa a ;
5 a-b, ac, bc, (a+2c)(3a-5b).
p axb axc bxc, (a+2c)x(3a-sb)
pabc, (a+2c)sa-sb)e-2b)
3. a={4-3) b=(3-25) c=(342)

. HaﬁHHTe omaziab napajuiejiorpamma, IoCTpoOCHHO-

0 Ha BEKTOpax 5‘ + 26 u E - 36 , 1 JJIMHBI €Tr0 CTOPOH.
a=(12;3) b=(3;0;-2) c=(-11;3)

4. TlpoBepbTe, SABISAIOTCA JH BEKTOPHI , , KOMILUIAHAPHBIMH.

5. Haiinure (3; + BXE - ZaXB a 56), eclu abc=5 .

N3 Ne 2. AHaaMTHYeCKasi TeoMeTpuUst

1. Jano: Ma(0; 4); Ma(10; 3); = 30% S =(3; 2); 7= (4: -3): Ly; ¥~ 4y +3=0.
Ly: 2x—3y+7=0

A). Hanmmure o01ine ypaBHEHHUS MPSIMBIX, TPOXOASAIINX Yepe3
1) Touky M; nox yriom ¢ k ocu OX;
2) Touku My u My;

3) Touky M nmapauienbHO BEKTOPY S

4) touky M nepreHauKyISpHO BEKTOpY /7 ;
5) touky M; mapasensHO TpsMoit Ly;
6) Touky M, nepneHauKyIsIpHO psiMoi Ly.
b). Haiinure paccrostaue ot Touku M1 1o npsimoii L, ¢ Tounoctsio 10 0,01.
B). Haiinure: 1) Touky nepecedenus npsmMeix 5) u 6) ¢ Tounoctsio 110 0,01,
2) yroi MeXJy HUIMH C TOYHOCTBIO JI0 0,10.
2. B tpeyromsauke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTi [yiHY BBICOTHI U3 BEPIIIHHEI A.
3. Hammcare kaHOHHWYECKHE U NTapaMeTpUIeCKUe ypaBHEHUS MIPSIMOi, TPOXOoAsIIel yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).
CocraBuTh ypaBHEHHE TUIOCKOCTH, Mpoxosiieit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3zaTh, 4TO MpsIMbIE NTAPAJUIETIbHBL:

x+2 y-1 7z {x+y—z=0

ok~

= =—HU .
3 -2 1 X—y—-5z-8=0

6. Haiitu yron Mmexmay npssmoi, mpoxo e yepe3 Touky A(-1,0,-5) u Touxy B(1,2,0), u mmocko-
cThio X-3y+2+5=0.
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7. Hansl Bepmunabl TeTpasdapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanmummre
1) ypaBuenue mwiockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, Mpoxosieii uepe3 D nmapamiensuo (ABC).
3) KaHOHHMYECKHE M NapameTpudeckue ypaBHeHus pedpa AD.
4) KaHOHHUYECKHE U MapaMeTPUUYECKUe YPaBHEHHUS MPSIMOiA, coeprxkaieii Beicoty DE Tet-
pasapa.
b). Haiinure
1) yroa mexnay AD u DE ¢ TounocThIO 10 0,10;
2) miomaas Tpeyronbanka ABC ¢ tounoctsio 10 0,01;
3) 00BeM TeTpadapa ¢ TouHOCThIO 10 0,01;
4) Beicoty DE ¢ Tounoctsio 10 0,01;
5) koopaunatel TOYKH E ¢ TounocThio 10 0,01.
8. OmpenenuTh TUI U TOCTPOUTD JIMHUIO:

A)x* —9y® +2x+18y+73=0,
B)2x* +3y? —4x+6y—-7=0,
B)y? —4x-2y-3=0.
9. TocrpoiiTe KpUBYIO B MOJSPHON CUCTEME KOOPIUHAT IO TOYKAM C IIaromM A :%

p=4+2c0s2¢

N3 Ne3. «IIpenen. HenpepoiBHOCTH. KoMILIEKCHBIE YncIa»
1. Haiigute npenensr QyHKINNI:

lim X(x? +2x—-1) lim (x=2)(x* +2x+2) lim 24— 2X
a) o x=1 g2 x*-5x+6 | p “2m_2,
. (X +1)2 _ (Sx_lj&le
— lim
r) x>-1tg (1 + X) , m 5x+6 _

2. Uccrnepyiite (yHKIMIO HAa HENPEPHIBHOCTH, BBUSICHUTE XapaKTep TOYEK pa3pbhiBa, CAETaiTe
yepTex rpaduka GyHKIUH

_i' X<1,

1 x—1
a) () =—-+, 6) f(x) =1 (x-1)?%, 1<x<3,
1+4x 4, x> 3.

3. BeImoTHUTS JeiicTBUS B anredpandeckoil popme.
4-3i 4-9i
1), 6=31)-(2=7i) 2) 3+4i 3) 3i
4. N300pa3uTh KOMIUIEKCHBIE YHCIIa Ha TUIOCKOCTH U 3allUCcaTh UX B TPUTOHOMETPHUYECKOH (op-

MeE.
1). 6i ). =7 3) 1-i ) —V3-i 5) 7+4i
5. Haittn le,ecnn z=1-1,

-3

6. Haiitu Bce 3HaYCHUS
7. Pemuth ypaBHEHUS

a) 32°+72+2=0 ) 2°+62+25=0 ) 2z°-62+15=0

1 U300pa3uTh UX Ha KOMIUIEKCHON TNTIOCKOCTH.

U3 Ne 4. « IndPepenunanbroe ucunciaenue OHII»
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In(1—x* - yz)_
R

2. HaiiTn 3Ha4eHuUs1 YaCTHBIX POU3BOIHBIX (QYHKIIUN B 3aIaHHOU TOYKE:

A) o~ (11) B) z=In{Vx +y) ).

1. Haiiti o6macth onpeaenenust QyHKIUU Z =

2
u .
3. Haiitu pok ecia U =Xy +Sin(x+Y).
X

4. BI4HCIIUTh IPHOIIIKEHHO +/5-6%%% + 2,037 .

5. HaiiTu skcTpeMyMbl GyHKIMH Z = X° + 2y* —4X —6Y + 2.

. Inx In
6. Haiitn mpon3BogHyI0 GyHKINN Z = —— — ny B HanpasieHuu Bekropa (1;1).

X
7. Ilpu kakux k>0 rpagueHT GyHKIMHA Z = (2X + ky)2 NEePICHIUKYIAPEH NpsIMoil X+ Y =2.7

8. HaiiTu sKcTpeManbHOe 3HaueHne GyHKIUU Z = 2X+ Y —Yy* —X* 1pu ycaosuu X + 2y =1.

9. Haiitn HanGonpiee 3HaYeHne GyHKIUU B 33JaHHOI 00JIaCTH:

x>0 X+2y<1
A) 7=Xx-2y+5 y>0 B)z=|n(x2+y2) x>0
X+y<L y >0.

U3 Ne 5. «Cayuaiinbie cOOBITHS»
3amanme 1.

OnbeIT — U3BJICUCHUE JICTAIH U3 SNIMKA, B KOTOPOM HAXOIATCS M3JIeius Tpex copToB. COOBITHS:
A — «u3BJeuUeHa JIeTaib MEPBOro copTay; B — «u3BieueHa netanb BToporo copray; C — «u3BledeHa
JIeTallb TPEThero coptay. Yo mpeacrasistoT coboii coosituss A+B, A+C, AC, AB+C?
3amanmue 2.

Iapaepodmuia BeIIada OJHOBPEMEHHO HOMEPKH YETHIPEM JIUIAaM, CIABIIUM B Trapaepo0d CBOU
nuisanel. [Tocne 3Toro oHa mepenyrana Bce UMb U TIOBecUa MX Hayraja. HallTu BeposiTHOCTH ciie-
TYFOIINX COOBITHM:

A — «kaxXI0My U3 YETBIpEX JUI] rapAepoOIIHIIa BEIACT €r0 COOCTBEHHYIO MUISITY;

B - «POBHO TpH JIMLA ITOJIYYaT CBOU HIIAIIBI»,
C- «POBHO ABa JIMIA TOJYYAaT CBOU IJIAIIBD.

3ananue 3.

BepositHOCTh ONIaanus B Liedb pU 0AHOM BbicTpene paBHa 0,001. Haiitu BeposTHOCTH moma-
JaHWs B LIETb ABYX U OoJiee MyIib, €CIIM YUCIIO BeICTpesioB paBHO 5000.
3aganue 4.

BeposiTHOCTh M3rOTOBIICHUS M3/IENHSI, OTBEYAIOIIETO CTaHIAPTY MPU JaHHOW TEXHOJOTUHU paBHA
0,8. Haiitu BeposTHOCTB TOTO, uTO M3 200 M3Aenuii cranaapTHBIMU OyayT: a) poBHO 150, 6) ot 140 10
155, B) HEe MeHbIIIE 165.
3ananue 5.

Tpu aBTOMOOMIISL HampaBlIeHbl Ha MEPEBO3KY IPy3a. BEpOATHOCTh MCIIPABHOIO COCTOSIHUSA HEp-
Boro u3 Hux passa 0,7, Broporo — 0,8, Tperbero — 0,5. HaifTu BepoATHOCTH TOTO, YTO POBHO /IBa aB-
TOMOOMJISI IPUTOJIHBI K SKCIUTyaTaI|H.
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N3 Ne 6. «CoryuaiiHble BeJTHYMHBI H MX YHCJIOBbIE XaPAKTEPUCTHKI
Samanue 1.

He3aBucumble ONBITHI MPOJOIKAIOTCA A0 IEPBOIO MOJOKUTENBHOIO UCX0/a, TIOCIE YEro Mpe-
Kpawatorcs. Hailtu psa pacnpeneneHus 4ucia OnbITOB, €CJIU BEPOSITHOCTD MOJIOKUTEIBHOIO UCX0/1a
pHU Kaka0M onbiTe paBHa 0.6 .
3amanue 2

3aman psij pacnpeaesienus ciydaiiHod BenuunHbl X. Halitu maTemaTudeckoe oxujaHue, JIuc-
MIEPCUI0 U CpeJiHee KBaJpaTuiecKkoe OTKIoOHeHue. [IocTpouTh GyHKIHIO pacipeneacHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3amanue 3.

Jlns HenpephIBHOW CITyYaiiHOW BEJIMYMHBI 33J1aHa (QYHKIUS pacIpeeICHUs F(X). TpeOyercs

HaWTHU MJIOTHOCTH pacipeaciICHuA f(X), MAaTCMAaTHUYCCKOC OXHMIAaHUC, NUCIICPCHUIO, CPCIAHEC KBalpa-

TUYECKOE OTKJIIOHEHHE. BBIUYHUCIUTH BCPOATHOCTL TOI'O, YTO OTKIIOHCHHUC CHy‘IaI;'IHOI‘/‘I BEIIMYMUHBI OT €€
MATEMAaTHUYCCKOI'oO OXXHAAaHUA 6y,I[eT He Ooliee CPCAHCTO KBAAPATUYCCKOTO OTKJIOHCHUA. HOCTpOI/ITI)

rpaduk QyHKIMIA.

0
F(x) = 1-(1—(:032x) , 0<x<Z

2 2
1 )

T
X>—
2
3amaunue 4.
Jns1 HenpepbIBHOW Cly4ailHOM BEIMYHMHBI 33JjaHa IIJIOTHOCTh PACTIPEEICHHS f(X). TpeOyercs

HailTu mapameTp a, QYHKLHUIO pacrpeieneHus F(X), MaTEMaTHYECKOE 0’KMJIaHUE, JUCIIEPCUIO, CPEA-
HEKBAJIpaTHUECKOE OTKIOHEHHUE.

0 , x<0
ax? ,0<x<?2
f(x)=
) a-(4—xy ,2<x<4
0 , X>4

3ananue 5.

CrnyualiHOE OTKJIOHEHHUE pa3Mepa JIeTajld OT HOMUHAJIA PACIIPEAEIEHO [T0 HOPMAIIBHOMY 3aKOHY
¢ mapameTpaMu a U ¢ . CTaHAApTHBIMHU ABIIIOTCS T€ AETAIH, U1 KOTOPBIX OTKJIOHEHHS OT HOMUHAIA
JeXaT B UHTEpBaJe (a—a;a+ a). 3anucath GopMyIy MIOTHOCTH pacHpeeseHus U MOCTPOUTh Tpa-
(UK MIOTHOCTU paclpeesieHusl.

Cxonpko HE0OXOUMO M3TOTOBHTH JleTasiel, YTOObl C BEPOSTHOCTHIO HE MeHee [ Cpeau HHUX
ObL1a XOTs OBI OZIHA CTaHIapTHAs?

a=0; 0=0.05 a=0.06; =097
3ananue 6.

3aKOH pacHpeleNIeHUs CUCTEMBbl JUCKPETHBIX CIIyYallHbIX BEJIWYHMH (X ,Y) 3aJjaH TaOJIUIIeH.

Haiiti koohduument koppensuuu r,, U BEPOITHOCTH MONAIAHHS CITy4aiHON BETUYHMHBL (X ,Y) B 00-

macte D.
0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}
3amanue 7.

3agaHa MIOTHOCTh PACHPEACIICHUSI CUCTEMBI JBYX CIIyYalHbBIX BEJIUYUH f(x, y). Haiitu xoa¢-
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umment A, kodpduuuent Koppensuuu I, .
A-(x+y)e ™’ 6 001. D 0<Xx<ow
flry)= A0
0 eneoon.D  0<y<oo

3amanue 8.
Hano: X,Y — ciyuaitasle Benmuunnel, Y =3X +2, M(X) =2, D(X) =4.
Hatitu: M(Y), D(Y), k,,, I,y -

Ilpumepnuie eapuanmeul pacuemno-cpagpuueckux paoom (PI'P):
PI'P Ne 1. Marpuusbl. Onpegenaurenu. CJIAY
3agayva 1. Haitgure npousBeeHne MaTPUI]

3)

2 4 -1)(1 1 -1 3
2 -1 1
03 7|2 -2 0 | =2
00 -2)(1 1 -2 R
1) - )

3 0 -4 01 5

5 7 9 4 0 3-4 2 0)
-2 1 6 0 0 -1

2

33,[[8.‘{8. 2. Beruncnure OIIPEACIIUTEIIN

4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1)0031 2)047, 3)—2—72’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 1 5) 1 2 O.
3 7 -2 5
3anaua 3. Jlana matpuna p _ 01 4 2 . Haiinure
10 2 -4
0 0 5 1
1) A12, 2) A24' 3) det A
3amaua 4. Haitnure oOpaTHbIE 111 MaTPUIL
1 0 O
2 7
1) 2)2 5 -1}.
50
4 7 1
3amaua 5. Pemmre cuctemy a) MaTpUYHBIM CIIOCOOOM U
6) o ¢popmymnam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,

4x + 3y + z = L



3agaua 6. Pemmre cuctemsl MeTonoM I'aycca, ykasbias B KaXkI0M ciydae panru matpun 4 u

(Al B) B OIHOPOJHBIX CHCTEMax BBIIIHUIINUTE (bsz[aMeHTaanon CUCTCMY peH_IeHI/Iﬁ TaM, 1€ OHa

€CTh.
2x + 4y + 3z = 5 3X + 7y - 3z = 14,
1. 4-X + 2z = -3 2.9X 4+ 3y + 4z = 2,
6x + 5y + z = 21 2Xx + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.42x + 5y — 4z = 8, 4. 5—-x + 3y + z = 0,
4x + 11y - 8z = 3. 2Xx + 5y + 3z = 0.

3x, +95X, +6x;, -4x,= 0
4x, +7x, +10x;, -7x,= 0
5.2x, +3X, 2X, -X,= 0
0

0

X, +2X, +4X; -3X,=

X, -8X, +7x,=

PI'P Ne2 «Ilpou3eoonasn u eé npumeneHnue

1. Haiitu npou3BoaHbIe U qudPEepeHIIHAIBI IEPBOTO MOPSIKA
1)y 7COS X

Bx+1’
2) y=(2+5x)* —3cos7x,

3) y=%—4x~arcsinx,

4) y=(cosx)?.

2. HaiiTi npousBoAHYIO (GyHKIMH, 33JaHHON HESBHO e’ —5xe* —2xy+11=0.
o o X =3cost -5,
3.HaiiTu 1pon3BoHyr0 (yHKIIUH, 33IaHHOM apaMeTPUYECKH
y =4t° +5.

4. HaifTu npou3BOIHbIE MIEpBOTro Nopsiaka QyHKIMu Y = x’e*.

. x=3t-t°, i
byHKIMI: a) ) 0) y=5"".

2

dy
dx?

5. Hatingure 9y u
dx

o 2 o
6. Hannummre ypaBHeHMe KacaTenbHOH K mapabone Y =X —4X+ 2 B touke ¢ abemuecoin X, =0.

[Toctpoiite rpaduk U KacaTeabHYIO.
7. Haiinute Hanbobliee 1 HAaMMEHbIIee 3HaYeHNsl (YHKIIMU Ha 3aJJaHHOM OTpe3Ke

f(x)=2x>-6x*-18x+7 xel[-2;2].

y 1 y y
8. Uccnenyiite pyHKIUIO Y = 3 x® —2x* Ha PKCTpeMyM H MOCTPOiiTe ee CXeMaTHYECKUi TpaduK.

y:

2
9. HaiiguTe acUMIITOTHI ¥ IOCTPOMTE CXeMaTUYHO Tpaduk QyHKITHIH (x+1) .
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(x-1°

x?

10. IIpoBenuTe MOTHOE UCCIISAOBAHKUE B MIOCTPOMTE TpaduKk PyHKIUU Y =

11. Beruucnure npeaessl, HCHOJb3ys MpaBuiio Jlonurans:
. 2x%—8x* +13x-10
a) lim—; 5
x>2 X®—2X° +3Xx—-6
0) XILn+10 X- In(e —1).

12. 3aBucuMOCTh YT OT BPEMEHHU NpPU MPSIMOJMHEHHOM ABIKEHHHM TOYKU 3a[aeTCs YpaBHEHHEM
L 2t -3
S = §t +2t° -3, rne S — oyt B M, a t — Bpems B ¢. Beiuncinure ee CKOpoCTh U YCKOPEHUE B MO-

MEHT BpeMeHHu t =4cC.

PI'P Ne3 «HeonpeneneHHbIH 1 onpeae/ieHHBII HHTErpPaJn»
1). Bel4rcauTh HEONPEICICHHBIC HHTETPAIIBI

J' i—Xi&+1 dx f 21 lux
1 3x s 5 T\ 3+x* 2x* -3
J- 3 4
J2-7x (2x j ctg®x -6
21 o B 4
. sin| 2 4..[ Sin? x dx 5.J‘x(3x2+1) dx
ox—1 4x+3
————dx J1—e*e* oy %
6_Ix2+2x+10 7 J 1-e’e’dx 8. I(X_Z)S
. J' dx J- dx J' dx
o _[xe dx, 10, TXOCHD T 4 S Ux+Wx+24xT 19 dcosxsin®x’

dx
13 ‘[ (X+DVXx* +2x-1.

2) BeruncnuTh onpeeneHHble HHTeTrpajbl

2 Vg

1 .

J(xz +—)dx. Jln sin xdx

1. 1 X )

3). Beruncauts miomiaap GUrypsl, OrpaHUueHHON JTHHUSMA
1) ¥-y=4 y® =6x

7 =cos2p, OSgoﬁz
2) 6
x =2cost,
3) {y=6sint; y=3(y=3).
4). BBIYMCIUTD JUIMHY JYTH KPUBOM, 3aIaHHON YpaBHEHUEM
1) r= Inx, J3<x<i15.
2) p=3e"""*, —7/2<p<n/2
x=e'(cost +sint),
3 {x:e’(cost—sint), 1/2<t<r.

5). Beruncnute 00beM Tela, 00pa30BaHHOTO BpamieHueM BOKpyr ocu Oy GUrypsl, orpaHu4eHHOI rpa-

_ 2 2
¢bukamu GyHKINN x=3-y , X=Y +1
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PI'P Ned «/Ilu¢pdepeHnnanbHbie ypaBHEHUS»

1. Haiitu oOmmii mHTETpa)l Min odiee pemenne auddepeHIInanbHOr0 YpaBHEHHs TIEPBOTO MOPsIKa

(B mpumepax r), 1) pemuTs 3anauy Komn):

2 2
1) Va—x2y +xy> +x=0, 2) 20xdx —3ydy = 3x*ydy —5xy’dx, 3) y' == 2+§xyg5y ’
x* —6xy
" —q 2 ! = 2
gy yeosx=sin2x o xy+y =y ’6)12dx_xy_+ldy=0.
y(0) = -1 y@) =1 X X

2. Haiitu o6miee pemenue nuddepeHmaibHoro ypaBHEHUS:
1) y"xInx=y",2) (L+x>)y" +2xy’ =12x>.
y" =2sin® ycosy

3. Haiitu pemenue 3aga4yu Komu: T, :
yh==.y@=1

4. Haiitu oGmiee peuienue nuddepeHuanbHOro ypaBHeHus (B mpuMepe 1) pemuTs 3aaady Komm):

1) y'-2y'+y=xe* 5 y'+4y'+5y= x2

3) yu! _4yu +5y! — 6X2 + 2X—5 , 4) yru + 2yr/ _3yl — (8X+ 6)ex ’

5) vy’ -4y’ +4y =e*(cos x+3sinx), 6) y"’' —64y’ =128cos8x —64e**,

) y"+y=1/sinx
y(z12)=1,y'(xl2)=nl2"
5. Pemute cucremy JIY nepBoro nopsika AByMsi Cioco0aMu - TTOJICTAHOBKU U METOJIOM Diisiepa

y' =2x-5y+¢'
X' =y-6x+e*
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7 OueHoYHbIE CPeICTBA J1JISl IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAlMHU

a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /IJIs NPOBeIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyYKTYpHBII
PYKTYP [Tnanupyemblie pe3ysbTaThl o0y4e-
JJIEMEHT i OueHouHbIE CpEACTBA
KOMIIETEHIINHU

OK-1 - cnoco0HOCTBIO K A0CTPAKTHOMY MBbIIILJICHH

10, AaHAJIU3Y, CHHTE3Y

3HaTh

- OCHOBHBIC IIOHATHUA U METOJBI MaTeC-
MAaTHYCCKOI'O aHajIn3a

1. ®opMyIUPOBKH OCHOBHBIX TEOPEM (CBOMCTB, MPU3HAKOB M3y4aeMbIX MOHSATUH, HEOOXOAUMBIE U
JOCTaTOYHBIE YCIOBHSI) B M3Y4aeMbIX pa3zeiax Kypca.

2. MeTozbl pacKphITUsL HEOIIPEIIEHHOCTEH, BBIICHEHHUS HENTPEPBIBHOCTU (DYHKIIMU OHOM IepeMeH-
HOM.

3. AsiropuTt™ TNpHOIMKEHHOTO BbIYUCIEHHUS (QYHKIMU € MOMOIIbI0 auddepeHnuana; HanucaHus
YpaBHEHHUs KacaTeabHOU NpsIMOH (TJIOCKOCTH).

4. ANropuTM HOJIHOTO MCCIIE0BAHUS (PYHKLIUH.

5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIMIA, a TaKKe METOAbl MHTETPUPOBAHHS OC-
HOBHBIX KJI1acCOB (DYHKITHIA.

6. CriocoOBbl BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB

YMmeTs

- KOPPEKTHO BBIPAXATh U apTyMEHTH-
pPOBaHHO OOOCHOBEIBATH MOJIOKCHIUS
MPEIMETHON 00JIaCTH 3HAHUS U METO-
JIOB MaTeMaTHYECKOTO aHAIIN3a JJIsI
IMOCTAaHOBKHU U PCIICHUSA KOHKPETHBIX
MPUKIaJHBIX 3a/1a4

Ilpumepnuie 3a0anus u 3a0auu
3aganue 1. CocTaBbTe QITOPUTM PELIEHUS .. ... 3aa4U.
3aganmne 2. Berancnure npuOIMKEHHO Y = W mpu X = 1,03.
3agaua 3. Berancimre npesien 1o npasmty Jomurans 1im 7”05'“(2)( - 4).
X—>2 x2—4

3ananne 4. Chopmynupyiite HEOOXOIUMOE YCIOBHE IKCTpeMyMa (DYHKIIUH OHOHN MePeMEHHOM.
3apgaua 5. KakoB reoMeTpuuecKuii CMbICT ONPEAETICHHOT0 HHTETpajia OT JaHHOW (QYHKIIMM B JAHHOM MHTEpBaJe B IeKap-
TOBOW CHCTEME KOOPAUHAT?
3ananue 6. Ykaxxure BEpHOE yTBEpKICHUE O QYHKINH ABYX IIEPEMEHHBIX

a). TPaANeHT TEePICHIUKYIISIPEH KacaTeIbHON INIOCKOCTH;

0). rpaMeHT ABJISIETCSI IPOU3BOIHOM 110 HAIIPABJIEHUIO;

B). TPaJIMEHT SIBJIAETCS KAacaTeJIbHOM K JINHUH YPOBHS;

T'). TPaAMEHT ONpeeIIseT HalpaBiIeHue MaKCUMalIbHOM CKOPOCTH U3MEHEHUS! (DyHKIIUH.
3apanne 7. Yxaxure JIOJKHOE yrBepskneHue o GyHKIHMHU IBYX ITEPEMEHHbIX:
a). HempephIBHAs (pyHKIUA Beerna nuddepeHnupyema;
6). pyHKIINSA, HMEToIIas IpeIes B ToUKe M, MOXKeT OBITh pa3phIBHA B ATOI TOUKE;
B). y muddepeHnmupyemMoit GyHKINHU CYIIECTBYIOT YaCTHBIE IPOM3BOTHEIC;
T). U3 HETIPEPBIBHOCTH YaCTHBIX MPOU3BOJHBIX B ToUKe M cienyeT quddhepeHnnpyeMocTb GyHKIUH B 3TON TOUKE.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JIEMCHT — OI.IGHO‘-IHBIC cpeacrBa
KOMIICTCHI N
3ananmne 8. Ha kakoii BeIcOTe ' HaJ LEHTPOM KPYIJIOTO CTOJIA pajuyca a Cle[yeT MOMECTUTh JaMIly, YTOObl OCBEIICH-
HOCTb Kpast croja Obita Hanbospmiei? (CaMOCTOsATENBEHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH OTPEOYIOTCS JUIsl PEILICHHUs! TAHHOU 3aJ1auu).
Bnaners - HaBBIKAMH HCIIOJIb30BaHUS Joruue- | IIpumepnvie npakmuueckue 3a0anus

CKH BEpHO, apryMEHTHUPOBAHO H SCHO
CTPOUTH YCTHYIO U IMCHMEHHYIO pe€yb
Ha PYCCKOM $I3bIKE, TOTOBHThH M PEaK-
TUPOBATh TCXHHUYCCKHUE TCKCTbBI C Ma-
TEMaTHIeCKON CHMBOIHMKON Win (hop-
MyJiaMH, TyOJIMYHO MPEACTABIATH CO0-
CTBCHHBIC W H3BCCTHBIC HAYYHBIC pEC-
3yJIBTaThl, BECTH AUCKYCCUH;

- HaBBIKAMH U METOOMKaMu 000011e-
HUS PE3YJIbTATOB PEIICHUS

3ananue 1. [lopazmpinuisiite:

1) BepHo 11, 4TO CyMMa, pa3HOCTh U MPOU3BEICHHE IBYX YETHBIX QYHKIMI ecTh YeTHast GpyHKIMs?

2) Kakoii, B cMBICIIe YeTHOCTH, OyAeT QYHKITHNS, paBHAs MPOU3BEICHHUIO (CyMME) IBYX HEUCTHBIX (PYHKITHIA?

3) CymecTByroT 11 (HyHKIHH, 0OpaTHBIE caMuM cebe (TIpH T0Ka3aTeIhCTBE BCIIOMHHTE IIPEIOKEHUE O rpadukax 00-
paTHBIX QYHKITHIT)?

4) Moxert nu 9eTHast GYHKIHS OBITh CTPOTO MOHOTOHHON?
3ananue 2. CuctemaTnsupyiite u 0000IIMTE BCE KIIOYECBHIC MOHATHSA M NPHEMBI PEIICHHS THIIOBBIX 3a]ad IO TeMe
«[IpomsBoxnas» u «[IpumMeHeHNne MPON3BOAHON NPH UccIeN0BaHUN (GyHKIHMII». Pe3ynsraT opopmure B Buie TaOIIUIIbL.
3ananne 3. CHUMUTE BUIICOPOIIMK Ha TeMy «S] Hayuy Bac periaTh 3a1a4u 10 TeMe. ..». [I[puMepHbIil CIHCOK TeM:
1) JleficTBus Ha/l KOMILICKCHBIME YHCIaMHK B pa3HOi (hopme.
2) Boruucnenue npeaesioB GpyHKINU OHON EpEeMEHHOM.
3) Penienue 3a1a4 Ha UcCieIOBaHNE HEMPEPHIBHOCTH (DYHKIIMU M XapaKTEPUCTHKE TOUEK e€ pa3phiBa U T.JI.
3amaua 4. [lyis perieHus 3a7a4un cleIaiTe CXeMaTHYECKUI YepTek U MOJIyduTe (PYHKIMOHAIBHYIO 3aBUCUMOCTb 110 yKa-
3aHMIO K 3ajade. Haliante obnacts onpeneneHns 3Tod GyHKIUHM HO CMBICHTY 3a/1a4d. Beramcnnre 3HaueHns 310l QyHK-
LM TIPH TPEX Pa3InuHBIX 3HAYCHUSIX aprymenTa. Vccnenyiite GpyHKunio Ha HanOoubIee U HanMeHbInee 3HadeHns. OT-
BETHTE Ha BOIIPOC 3aJJa4H.
«Ceuenne TOHHENS UMeeT GOpMy IPSIMOYTOJIbHHKA, 3aBEPIICHHOTO MoiaykpyroM. Ilepumerp ceuenns 18 m. IIpu kakom
pazuyce IoJTyKpyTa IUIOIIazb ceueHns OyeT HanboIbIen?

OG603HaYbTe pajUyc MOMyKpyTa yepes I 1 BIpasute miomans S cedenns kak gpynxmmo ot V2 S =S(r).

OIIK-4 - roTOBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3HIHIl OLIEHMBATH CTPOEHHE, XHMUYECKHIT 1 MUHEPAJIbHBIH COCTaB 3eMHOIl KOpbI, MopdoJiornye-
CKHe 0COOEHHOCTH M TeHeTHYeCKHe THIILI MeCTOPOKAEHN TBEPAbIX MOJIe3HbIX HCKONAEMbIX NPH PellleHNH 3a/1a4 N0 PAIlMOHAJLHOMY H KOMILJIEKC-
HOMY OCBOEHHIO Ie0pecypCHOro NOTeHINAIA HeAp

3HaTh

- OCHOBHBIE ITOJIOKEHHUSI TEOPUH TIpe/ie-
JIOB ¥ HETPEPHIBHBIX (YHKIWIA, rpadu-
KH{ OCHOBHBIX 3JIEMEHTapHBIX (PYHKIHMH
W UX CBOWCTBA, OCHOBBI YHCIICHHOTO
pellieHnsT TPaHCIEHJICHTHBIX YypaBHe-
HUH,

- OCHOBHBIE TeopeMbl AuddepeHnu-

TeopeTuueckue BONPOCHI A5 3a4eTa U IK3aMEHOB

1 cemecTp (3auer)

1. Marpunpsl u gevictus Hag HUMU. CBOMCTBA NEHCTBUI HAT MAaTPHULIAMHU.

Onpenenurenu [ u I mopsakos.

Onpenenurenu N mopsaka ¥ UX CBOMCTBA.

CucreMbl THHEWHBIX anrebpamdeckux ypasHeHuil (CJIAY) u ux 3amuch B MaTpUYHOM BHJIE.
OO6parHas MaTpua U ee BEIYHUCICHUE.

Pemenust CJIAY MaTpUYHBIM METOJIOM.

ok wn
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

AIBHOTO ¥ MHTETPATBHOTO UCUHUCIICHUS
(yHKIIMA OZHOW M HECKOJNBKHX TIepe-
MEHHBIX, MeTOIbl nuddepeHnnanTsHo-
r0 HMCYHUCIICHUS HUCCIIEA0BaHUs (DyHK-
LUHA, OCHOBBI YHCJICHHBIX METOJ/IOB BHI-
YHCIIEHUS OTPEIEICHHBIX HHTETPAJIOB,
- OCHOBHBIC THWIIBI OOBIKHOBEHHBIX
muddepeHInaTBHBIX YPaBHEHHI U Me-
TOJBI UIX PEIICHHUS,

- OCHOBHBI€ MTOHSTHS TEOPUH BEPOST-
HOCTEW U MaTEMaTUYECKON CTAaTUCTUKU

®dopmyisr Kpamepa

CkaisipHOE IPOU3BE/ICHHE JIByX BEKTOPOB M €0 CBOHCTBA.

BekrTopHoe npousBeeHre IByX BEKTOPOB U €T0 CBOICTBA.

0. CmemranHOe TIpoH3BeIeHIE TPEX BEKTOPOB U €T0 CBOMCTBA.

11. OcHoBHast uzest aHATUTHIECKON TeOMETPHH, IPUMEHEHNE BEKTOPHBIX MIPOU3BEICHHUMH.

12. Tlpsimast Ha IIIOCKOCTH. Pa3miunbie BUIBI ypaBHEHUH IPIMON HA TNIOCKOCTH.

13. Yron Mexzmy npsSMBIMH Ha IUNIOCKOCTH. PaccTosHAE OT TOYKH A0 MPSAMOHN HA IIIOCKOCTH.

14. Dnnunc u ero cBoicTBa.

15. T'umepGouna u e€ cBOMCTBA.

16. IlapaGomna u e€ cBOMCTBA.

17. IlnockocTs B mpocTpaHCTBE. Pa3nuuHble BUABI YpaBHEHHUH IIIOCKOCTH B IPOCTPAHCTBE.

18. Yron Mexay miockocTsiMu. PaccTosiHue OT TOUKH 10 TUIOCKOCTH.

19. Tlpsimas B mpoctpaHcTBe. PaznnuHble BUIBI ypaBHEHUH NPSMOIl B IPOCTPAHCTBE.

20. BzaumHOe pacroyio)eHHe IIIOCKOCTH U MPSIMOW B TPOCTPAHCTBE.

21. IlunuHaApHYecKrne U KOHUYECKHE TIOBEPXHOCTH.

22. TloBepXHOCTHU BpaIlICHUS.

23. TloBepXHOCTH BTOPOTO TOPSIIIKA.

24. KpuBas B IpOCTPaHCTBE.

25. ®ynknus. CiocoOs! 3aganus. O6macts onpeneneHus. OCHOBHBIC dJIEMEHTapHBIC (YHKIINU, HX CBOMCTBA, Ipa(puKH.

26. [Ipenen ¢pyrknnu B Touke. [Ipenen pynkunn B OeckoneqHOCTH. O THOCTOPOHHUE TIPS CITEL.

27. becKOHEYHO Masible M OECKOHEYHO 0OJIbIHe (YHKIMH, CBSI3b MEKAY HUMU. CBOHCTBA OECKOHEYHO MAIBIX (DYHKIIHH.

28. Teopemsl 0 npesienax. PackpbiTue HeonpeneleHHOCTEH.

29. 3ameyaresbHbIC PSS

30. CpaBHeHne OECKOHEYHO MalbIX (YHKIMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble ()YHKIIMU U OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHne K BEIYUCICHHIO NPE/IEIIOB.

31. HenipepbIBHOCTh QYHKIMH B TOUYKe. TOYKH pa3pbiBa U X KIacCU(PUKALIHS.

32. OcHOBHBIE TEOPEMBI 0 HEeTIpephIBHBIX QyHKIMAX. CBoMcTBa (DyHKIMI HENTPEPHIBHBIX HA OTPE3KE.

33. [IponsBosHas GyHKIMH, €€ TEOMETPUIECKUH U (PU3NIECKHI CMBICIL.

34. YpaBHeHUs KacaTelIbHOM 1 HopMai K KpuBoi. [luddepeHunpyemocts QyHKINH B TOUKE.

35. [IpounsBosiHast CyMMBI, pPa3HOCTH, IPOM3BEICHNUS, YacTHOro (yHKIMH. [Ipon3BoaHas ciioxHOI 1 0OpaTHO (HyHKIHHA.

36. InddepennmpoBanre HEIBHBIX U lTapaMeTPUUECKH 3a1aHHbIX QyHKuni. Jlorapudmuueckoe nuddepenmpopanme.

37. IIpou3BoiHbIE BBICHINX HOPS/IKOB.

38. Iuddepenumnan pyunkuun. 'eomerpudeckuii cmpica quddepennmana. OcHOBHbIE TeopeMbl 0 AuddepeHinanax.

39. Ilpumenenue auddepernnana K IpUOIKEHHBIM BBIYHCICHUSM.

40. OcHoBHbIe TeopeMbl AuddepeHiuanbHoro ucuncnenus: Posst, Jlarpamxka u Komm.

41. IIpasuso Jlonurans.

I S
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

42.YcnoBust MOHOTOHHOCTH (YHKIMH. DKkcTpeMyMbl QyHkumil. HeoOxonmuMoe 1 OCTaTOYHOE YCIIOBHS SKCTpEMyMa
¢dyHKIHIH.

43. Haubosnblice 1 HANMCHBIIICE 3HAYCHUS (DYHKITUH HA OTPE3KeE.

44, Bemykiocts rpaduka ¢pyakuun. Toukn nepern6a. Heo6xoamMoe 1 J0CTaTOYHOE YCIOBUS TOUEK Teperuoa.

45. AcumMnToTH! rpaduka GyHKIHH.
2 cemecTp (IK3aMeH)

46. IlepBooOpasHas. HeonpeneneHHblil HHTErpai 1 ero cBoiicTBa. Tabimima OCHOBHEIX HHTETPANIOB.

47. OcHOBHBIE METOJIBI HHTETPHPOBAHMSA: 3aMEHA NIEPEMEHHOM 1 HHTETPHPOBAHHE TI0 YaACTSIM.

48. VHTerpupoBaHue palMoOHAIbHBIX (QYHKIHUIL.

49. VHTerpupoBaHHe TPUTOHOMETPUUECKUX (YHKIIHA.

50. WHTterpupoBaHue UppalMOHAIBHBIX (QYHKIHUI.

51. OmnpeneneHHbIN HHTETpa KaK IpeAei HHTETPaIbHOI CyMMBI, €ro CBOMCTBA.

52. ®opmyna Hetorona — Jleiiounna. OCHOBHBIE CBOWCTBA ONPEAEICHHOTO HHTErpaJa.

53. Brluncienue onpeeieHHOTO HHTerpajia (3aMeHa epeMeHHO, HHTEerpupoBaHue 1o yactsiMm). MHrerpupoBanue yeT-
HBIX ¥ HEUETHBIX (DYHKIUH B CHMMETPUYHBIX IIpE/ienax.

54. HecoOcTBeHHBIC HHTETPAIIEL.

55. T'eomerpuueckne u pU3HMUECKHE TPUIIOKEHNS ONPE/ICIIEHHOTO HHTETpaa.

56. O6macte onpenencanss OHII. Tlpexen, HenpepriBHOCTE. CBoMcTBAa (YHKIWH, HETPEPHIBHBIX B OTpaHMYCHHOW 3a-
MKHYTOH 00macTu.

57. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSIKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

58. YacTHble MPOM3BOAHBIE BBICIIHX MOPSIIKOB.

59. [uddepeHunpyeMocTb U MONHbIH AuddepeHran GyHKInH.

60. INpumenenue nonHoro auddepeHrana K NpUOIMKEHHbIM BbIYucIeHHs M. [uddepeHinansl BICIINX MOPSAKOB.

61. INpousBonHas cinoxHoi GpyHKuK. [ToaHas nmpou3BoHAs.

62. MuBapuaHTHOCTH ()OPMBI OJIHOTO AU epeHpaia.

63. duddepenippoBanue HesBHON QyHKIIUH.

64. KacarenbHasi INIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

65. OxcTpemMyM (QYHKIMH IBYX NepeMeHHbIX. HeoOXoaumMoe 1 JOCTaTOYHOE YCIOBHE 3KCTPEMyMa.

66. YcnoBHbli 3kcTpeMyM. Merto MHOXHTeNeH Jlarpamka.

67. HanGoupiee n HauMeHbIIee 3HaUYeHNS QyHKINH B 3aMKHYTOH 00JiacTy.

68. nddepeHnuanbHble ypaBHEHHUs: OCHOBHBIC MTOHATHSA. 3a/1auu, NPUBOISIIHE K TUddepeHIHaNTbHBIM YpaBHEHUSM.

69. Teopema cyliecTBOBaHHS U €MHCTBEHHOCTH pelieHus quddepeHInansHOro ypaBHEHHsL.

70. VpaBHeHHs C pa3IeISIOIUMUCS IIEPEMEHHBIMH.

71. Omgnopoxnnsie nuddepeHnnanbHbIe ypaBHEHUS | TopsaKa.

72. JluneliHble ypaBHeHHs. Y paBHeHuUs1 bepHyiuin.

73. YpaBHeHue B noJHbIX auddepeHmnnanax.
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74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

Juddepennnanbapie ypaBHEHHS BHICILINX MTOPSIIKOB: OCHOBHBIE TIOHSTHSL.

VYpaBHeHUs, NOMyCKaIOIIKE OHIDKEHHE MOPSIAKA.

Jluneiinsie nuddepeHanbHbIe ypaBHEHHS BBICIINX MOPSIKOB. JInHelHble ogHOpoaHbIe An(depeHIInaIbHbIE ypaB-
HeHus 2, N-ro NOPsAIKOB.

Wnterpuposanne JIOAY c nmoctosHHEBIME K03 PHULIICHTaMU.

Jluneiiapie HeomHopoaueie /1Y. Ctpykrypa obmero pemenns JIHIY.

Meton Bapraiuy MPOU3BOJIBHBIX MOCTOSIHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHERIME KO3 PHUIHESHTaAMHU U IPaBOil YaCTHIO CIEIHAIBHOTO BHA.
Cucrtembl muddepeHmansHbpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH peleHusl. MeToJ| HCKITo-
YeHUs IJIsl PELICHUS] HOPMAJIBbHBIX cHcTeM AU depeHInaIbHbIX YpaBHEHUMH.

3 cemecTp (3K3aMeH)

OneMeHTHl KOMOMHATOPUKH: TIEPECTaHOBKH, Pa3MEIICHHUS, COUCTaHNUS.

OCHOBHBIE TIOHSATHSI TEOPUH BEPOSITHOCTEH: HCTIBITAHHE, COOBITHE, BEPOSITHOCTD COOBITHSI.

JelicTBust Hag coObITUSIMH. ANreOpa COOBITHIA.

TeopeMsbl CH10KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

®dopmya HoIHOH BeposTHOCTH U Gopmyia Baifeca.

Cxema beprymm, popmyna bepHyInn, HauBepOsATHEHIIIEE YHCIIO MOSBICHUH coObITHs A B cxeMe bepHymm.
[Mpubmmxennsie popmyisl B cxeme beprymm.

JuckperHas ciydaiiHas BeTMUUHA U CIIOCOOBI e€ 3amanust. yHKIuUs pacnpeneneHus.

MaremaTHueCcKOe OXKUIaHUE AUCKPETHOM ClIy4yallHOW BEJIMYKHBI U €r0 CBOMCTBA.

Jlucniepcus AUCKPETHOM CiTydaifHOM BeMTMUMHBI U €€ cBolcTBa. CpelHee KBaIpaTHUIECKOe OTKIOHEHHUE.
HenpepeiBHas cinyuaiinas BeaununHa. CBoiicTBa QYHKIIUH pacIpeIeICHHsL.

II10THOCTE BEPOSITHOCTH HENIPEPHIBHOM CIIy4aiiHON BEJIMYUHBI U €€ CBOMCTBA.

YucnoBsle XapaKTEPUCTUKN HEIIPEPBIBHBIX CITYYalHBIX BEITHUUH.

PaBHOMEpHBI U NOKA3aTENbHBIM 3aKOHBI PACIIPEIEIICHUS HENIPEPBIBHBIX CIyYalHbIX BEJIMUUH.

HopmanbHblil 3aK0H pacnpeneneHns U ero CBOUCTBa

ITonsiTue o 3akoHe Oonbmux ynces. Teopema beprysm.

YMmeTn

— pemarth 3aJa4d 10 U3y4aeMbIM
TEOPETUYECKHU pazJieiam;

— 00cyxJath crocoObl 3PPEeKTHBHO-
ro pemenus auddepeHIrnaTbHbIX
YpaBHEHUH M UX CHCTEM; ONpPEAETATH
3¢ (HEeKTUBHOCTh PELICHHUS 3aJ1a4yM, I10-

Ipumepnvie npakmuueckue 3a0anusn 013 IKIAMENA U 3a4ema.
1. Perunts Matpuunoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
2 -4 -7 5 -39

2. Pemmmth cucTeMbl NMHEHHBIX anreOpandyeckux ypaBHeHui no ¢opmynam Kpamepa, MaTpHYHBIM METOJIOM, METOJIOM
l"aycca:
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JIY4EHHOTO C TIOMOIIBI) YHCIICHHBIX
METOOB; paclo3HaBaTh YP(HEKTUBHBIC
pe3ynbTaTel 00pabOTKH IKCIIEPHMEH-
TaJbHBIX JAHHBIX OT HEA((EKTUBHBIX

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

(L3,6), A(221), A(-101), A (—4:6;,-3).

3. JlaHbl KOOpAMHATHI BEPLIMH MHPAMHIBI ARAA,. A
Haiitu:

1) nmHy pebpa Ah, ;

2) yroa Mexmay pedpamu Ak, u Al ;

3) yrox MexIy pedpom AA U TPaHBIO Al ;

4) mnomaabr rpaHu AR ;
5) o0beM mHpaMHUTIBL.
B tpeyromsauKe ¢ Bepumaamu A(2,1), B(5,3), C(-6,5) HaliTH [IHHY BBICOTHI U3 BEPIIUHBI A.
Hanucats KaHOHWYECKHE ¥ TApAMETPUYESCKIE YPABHEHUSI IPSIMOU, poxo/siiieit yepe3 touku M(2,1,-1) u K(3,3,-1).
CocTaBHTh ypaBHEHHE IUIOCKOCTH, Ipoxossmei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jlokasatk, 9TO IpsMBIC TTapaJUICIbHEL:

x+2 y-1 7z X+y-z=0
3 -2 1,[x-y-52-8=0

8. Haiitu yron Mexxay npsMoit, mpoxozsieit yepe3 Touky A(-1,0,-5) u rouxy B(1,2,0), u mmockocThio X-3y+z+5=0.
9. Onpenenuts THI KPUBOM 2-TO TMOPSAKA H MOCTPOUTD JIMHHIO:

X? —9y? +2x+18y+73=0
2X? +3y? —4x+6y—7=0
y? —4x—-2y-3=0
10. Beruucnure npeenbr:
1+4x—x* i 3x-arcsin 2x

No ok~

a) lim =7 ~—:B) |imM.
x>0 X 4+ 3X° 4+ 2X x=0 COS X —C0S” X x—>3 x—3
d o _
1. Haiire ~2- s dyswuit: ) y=eP g X0 2.t'
dx y = In(sin 2t)
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JJIEMEHT OueHouHbIE CpEeACTBA

HHUA
KOMIICTCHI N

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

13. Haiitu HeonpeeTIEHHBIA HHTETpAT: @) j sin 3x - cos 5xdx , 6) J 1-cosx dx B) J.(Zx +5)-e*dx.
(x-sinx)®
B

'2[ \/x2+5.

1
15. BEIYUCIIUTP OTIpeNeIeHHBIA HHTETPal J. Ax - arcsin xdx -

14. BpuucnuTh onpeieneHHbIH HHTerpal

0

2
16. Haiitn momane durypsl, orpannuennoil mmamavm: X =4, Yy =4X,

_fo_y2_ 2 )3
17. Haiitu 1 mocTpouts 06:1aCcTh onpeeneHus GpyHKmuu U=y9-x" -y +(x-y) .
3 .
18. Haiitn nonmeii muddepenmman pyrxmn: 2 =X INY —SIiN2xy.
19. HaiiTi 9acTHBIC MPOHM3BOTHBIC MEPBOTO MOpsAKa (GyHKIMHA: Z = 5X2y3 + In(x + 4y)

. [,2 2
20. HarmncaTs ypaBHEHHE KacaTeIbHON TNIOCKOCTH M HOPMAJIM K TIOBEpXHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

2 3
21. Vccnenoath Ha sxkcTpemyM yrkmuo Z = X — 2xy + 4y

. 2 2
22. Pemre 3anaay Komm: Yy COS“ Xdy = (y +1)dX, y(O) =0.
. " I a2X
23. Haiinure o6uee pemenne qudpepennmansioro ypagaenus ¥ + ¥ = e,
24. Pemth OTHOPO/IHYIO cHCTEMY AU GepeHIINATIBHBIX YPaBHEHHH:
x'=6x—y,
Yy =x+4y.
25. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanonpueMHHUKOB, Y 55 BBIIUIM M3 CTPOs JaMIiibl. HaliT BeposTHOCTH TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPABHBIM.
26. [IaTHaIAaTh 9K3aMEHALMOHHBIX OWJIETOB COIEpXKAaT MO 2 BOIPOCa, KOTOPhIE HE MOBTOPSIIOTCS, SK3aMEHYIOIINHCS 3Ha-
eT ToJNIbKO 25 BompocoB. HaiiTu BEpOSTHOCTH TOTO, YTO 3K3aMeH OYyAeT CIaH, eClIM Ul ATOr0 J0CTATOYHO OTBETUTH Ha
JIBa BOIIPOCa OJTHOTO OmIeTa.
27. llpuHnMaeM BEpOSTHOCTH POXKICHUS MaJbyMKa M JIEBOUYKH paBHbIMU. Haiitn BepositHOCTH TOTO, uTO cpenu 10 HOBO-
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POXKAEHHBIX 6 OKaXXKyTCS MaJIbYMKaMH.
28. JlaH 3aKOH pacnpe/eNIeHns TUCKPETHON CiTydailHOW BEJTMUUHBIL:

X: [ 10 |20 |130 |40 |50
p: /0102 03 |02 02
BBIUUCIIUTH €€ MaTeMaTHIecKoe OXKHUJaHHue, TUCTIEPCHIO U CpeHee KBaAPaTUIeCKoe OTKIOHEHHUE.
29. [lana GyHKIUS pacTpeeieHNs HeTIPEPBIBHOW CITyJYaltHON BETUINHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1

1 npu x>1

F(x)=
Haittn mmotHOCTE pacnpenencnus f(X), MOCTpouTh ee TpadukK, BEPOSTHOCTh MOMANAHUS B 3aJaHHBIA uHTEpBan [0,5; 2],

Mx, Dx, JX.

30. 3agaHo pacnpejiesieHue BEPOSITHOCTEH TMCKPETHON JIByMEPHOM ClydaifHOW BeJIMYMHBIL:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTi 3aK0oHBI pacnpe/ielieHnsl COCTaBJISIOMNX, K03 UIMEHT Koppensiun

Bnanets

- MPaKTHYECKIMH HaBBIKAMHU
HCTIOJTH30BAHUS MATEMATHIECKUX
TIOHSTHI ¥ METO/IOB (M3y4aeMbIX
Pa3IeNoB MaTeMaTHUKHN) TPH PEIICHUN
MIPUKIATHBIX 3a7a4;

- HaBBIKaMHU 0000IIICHUS PE3yIbTaTOB
peleHus, pe3yabTaToB 00paboTKH
CTaTUCTUYECKOTO 3KCIIEPUMEHTA;

- croco0aMu OIIEHWBaHUS 3HAYHMMOCTH
Y TIPaKTUIECKOM TPUTOTHOCTH TTOTY-
YEHHBIX PE3yJbTaTOB

IIpumepnsle npuknaonsle 3a0a4u U 3a0aHus

3agaua 1. [IpoBepurs, Jiexat U TOUKU A(:L 0; 1), B(4; 4, 6), C(Z; 2, 3) u D(lO; 14; 17) B OJIHOM IJIOCKOCTH.

3apaua 2. [Ipu mocTpoeHHH BUCSYETO MOCTa uepe3 peuky «THuxaspy M BBISCHEHHM HAJIeKHOCTU COOPYIKEHUS, CTYJCHTHI
CTPOMOTpPAA CTOJKHYJIUCH C PELICHUEM CIIeIYIOLIEH 3a/1auu:

Tpoc, moaBeIeHHBIN 3a 1Ba KOHIIA Ha OAMHAKOBOH BBICOTE, MMeeT GopMy AyrH mapaboisl. PaccTosHIe MeXITy TOUKaMH
KperuteHus: paBHO 24 M. ['myOnHa mporuba Tpoca Ha paccTOSHUM 3 M OT TOYKM KperuieHus paBHa 40 cMm. Ompenenutsb
nryOuHy nporuba Tpoca IocepearHe MeKAy KpeTIeHUsIMU.

3 3 F=(25)
apaya 3. Haiitu paGoty cuisl JIEKTPOCTATHYECKOTO OIS, [0 MEPEMEILEHHUIO 3JIEKTPHYECKOT0 3apsia 13
TOUKU M, = (0’ 4 2) B TOUKY M, = (4’ [k 4).

. X—C0S X

lim———

3ananmue 4. [Toxaxwure, yto mpemen *>* X+C0SX ge MoxkeT OBITH BRIUMCIEH N0 npaBwity Jlommransa. Halaure 3ToT npenen
JIPYTHM CIIOCOOOM.
3apanme 5. 3aBUCHUMOCTb IyTH OT BPEMEHU IPU NPSMOIMHEHHOM [ABIKEHHHM TOYKU 33Ja€TCsl YpaBHEHHEM
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3 2
S=—1"+2t° —3,rme S-nyms B M, a { Bpems B c. Berumciute ee ckopocTh U yckopeHue B MOMeHT Bpemenn t = 4C .

2

3amaua 6. K rpaduxy ¢yHkimm A B €ro Touke ¢ abcumccoit™ IpoBe/ieHa KacarenbHas. Halitu minomans
TpeyroybHHKa, 0OPa30BaHHOTO KacaTeIbHON U OTPEe3KaMU, OTCEKAEMBIMH €F0 Ha OCAX KOOPIUHAT.

3apgaua 7. B mapke arTpakiuoHoB ropoga N onuH U3 OTPE3KOB TPACKTOPUHU JBHKEHHUS IOe37a B «AMEPHUKAHCKHUX rop-
Kax» MPEACTaBIsIET COOOH CHHYCOUAY:

s(t) = Asin(wt + ¢,)
,Te A, ¢, 1 @ — N3BECTHBIC YHUCIIA.
OnpenenuTs yron HakJIOHa K TOPU30HTY MOCETHTENs aTTpakIMoHa J[. B MOMEHT BpeMeHH 1; ero ABMXKEHHUS 10 ITOMY OT-
PE3KY.
3ananue 8. [logymaiiTe, ¢ TOMOIIBIO CPEICTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIETYIONIYIO 3a1ady.
«Jlns yOOpKHM CHera Ha yJiHIax TOpofa HCIOIB3YIOTCS CHEroyoopouHble MamiHbl. OHM paboTaroT B TEUCHHE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 70 18 9acoB ¢ MOCTOSIHHOM CKOPOCTBIO0 YOoopku cHera 400 (m*/4). Vi3MeHeHne 00beMa CHera, BhIIaa-
? =120 - 567, S@)
r rie

I A —
cHera (B M°), BHIIABIIEro 3a BpeMs t (B yacax), 0<1<24. B vomenr spemenn’ = O na ymimax ropoma nexur 1000 m*

S(Ij »

x)=3—x 0=1

IOIIETO Ha YJIMIBI TOpoAa B ropoA€ B TCUCHUC CYTOK, MOXXHO OIMUCAaTh YPABHCHUEM — 00BeEM

cHera. YCTaHOBHTE COOTBETCTBHE MEKIY BpeMeHeM { 1 00beMOM CHera, JIe)KAIlero Ha yIHIax ropoaa
CocTaBbTe MATEMAaTUYECKYIO MOJIENb OTOW 3aJ]a4M U PEIIuTe e€.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, IOKA3aTeJH M KPUTEPHH OLlCHUBAHMS

[TpomexyTodHas aTTecTaius 1o TUCHuIinHe « MaTeMaTukay BKII0YaeT TEOPETHUSCKHUE BOIIPO-
Chl, MTO3BOJISIIONINE OICHUTh YPOBEHb YCBOCHHS OOYYArOIIMMUCS 3HAHUM, M MPAKTUYCCKHUE 3aaHHS,
BBISIBJIIOIIME CTEIICHh CHOPMUPOBAHHOCTH YMEHHH M BJIAJICHUHN, IPOBOIUTCS B (hopMe 3k3amMeHa (2 u
3 cemecTtphl) 1 B popMme 3auera (1 cemectp).

DK3aMeH 0 JaHHOW JUCIHILTUHE MPOBOIUTCS B YCTHOUW (JOpME MO IK3aMEHAIIMOHHBIM OHIIeTaMm,
KaX/IbI U3 KOTOPBIX BKITIOYAET 2 TEOPETUUYCCKUX BOIPOCA U JIBA MPAKTUICCKHUX 3a/IaHUSI.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

- s cAavYM 3a4era oOydaromuicsl MmokasbiBaeT chopMupoBaHHOCTh kKommereHImin OK-1 u
OIIK-4; T.e. CTYOeHT NOJDKEH MOKa3aTh 3HAHUS HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS WHPOP-
MallfH, UHTEJUICKTyaIbHbIC HABBIKH PEIICHHS 3a]1a4;

- 3a4eT He CJaH, CJIU Pe3yJabTaT O0y4YeHHS HE JOCTUTHYT, OOYJArOIIMIiCS HE MOXKET MOKa3aTh
3HAaHUS HAa YPOBHE BOCIIPOM3BEICHUS M OOBSCHCHUS WH(POPMAIIMU, HE MOXKET IMOKa3aTh MHTEIUICKTY-
QJIBHBIC HABBIKH PEIICHUS TPOCTHIX 3a71ad.

Iloxka3aTenu U KpUTEPUH OLICHUBAHHUSA JK3aMeHA:

— Ha OLIEHKY «OTJIMYHO0» — 00y4aloIUNics JEMOHCTPUPYET BBICOKHH YpOBEHb C(OPMHUPOBAHHO-
CTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMaTUYECKOE U IITyOOKOe 3HaHHE yuyeOHOro marepuana, cBO-
00ZHO BBINOJIHAET NPAKTUYECKUE 3aJlaHUsl, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHUSAMH, IPUMEHSET
UX B CUTyallUsIX OBBIIIEHHOMN CII0)KHOCTH.

— Ha OLICHKY «XOpOII0» — OOyUaroUIMiics JeMOHCTPUPYET CPEeAHUN ypOBEHb C(HOPMHPOBAHHO-
CTH KOMITIETEHIIMI: OCHOBHbIE 3HAHMSI, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAUUTEIIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTUYECKUX OIEpalusX, MepeHoce 3HAaHUW U YMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «yAOBJIETBOPHTEIbHO» — OOYYAIOIIUIICS JEMOHCTPUPYET MOPOTrOBBIH YPOBEHb
c(OPMUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJbHBIX MEPONPUATUN JOMYCKAIOTCS OIIMOKH, Mpo-
SBJISIETCS OTCYTCTBHME OT/IEIbHBIX 3HAHUHM, YMEHHM, HABBIKOB, OOYUYaIOIIUICS UCTIBITHIBAET 3HAUYUTEIb-
HbI€ 3aTpyIHEHUS IIPU ONIEPUPOBAHUN 3HAHUSAMU U YMEHUSIMU TPU UX [IEPEHOCE Ha HOBbIE CUTYaIUH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJbHO»— 00yJaromuicss IeMOHCTpUpYeT 3HaHus He 6omnee 20%
TEOPETUYECKOr0 MarepHasa, JOMyCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IMOKa3aThb MHTEJUIEKTY-
QJIbHBIE HABBIKM PELICHMsI POCTHIX 3a/1a4 WIM HE MOXKET [T0KA3aTh 3HAHUS J1a)Ke€ HAa YPOBHE BOCIIPOU3-
BEJICHUS U 00bSICHEHUSI HH(OPMALIUH.

8 YueOH0-MeToqHYecKOe H HHPOPMALTHOHHOE o0ecnievyeHrne TUCHHILTUHBI (MOTYJIs1)

a) OcHoBHas1 IUTEpPaTypAa:

1. Munaye B. C. Beicuias marematuka: yueOHuk / B.C. [llunaueB. — Mocksa: UH®PA-M,
2019. — 479 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-16-101787-6. - TekcT: 3MeKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/990716 — (nara obpamenus: 06.10.2020). — Pexum
JOCTYyMa: JUIsl aBTOPHU3. TOJIb30BaTEIEH.

2. MaremaTtuka: yue6. mocooue / FO.M. Jlanwnos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B. Hu-
ko-HoBa, C.H. Hypuesa ; mox pex. JIL.H. XKXypbenko, I'.A. HukonoBoii. — Mocksa: THOPA-M, 2019.
— 496 c. — (Bricmree obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - TekcT: 31meKTpOH-
HbIi. - URL: https://new.znanium.com/catalog/product/989799

(mata oopamierus: 06.10.2020). — Peskum g0CTyma: IjIst aBTOPHU3. MOJIB30BATEICH.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Teopus BepOSTHOCTEH M MaTeMaTHUYECKas CTaTHCTHKa: YueOHoe mocobue / buprokosa
JLT., boopuk I'.U., MatBeeB B.U., - 2-e u3n. - Mocksa: HUL] UH®PA-M, 2017. - 289 c.
(Beicmiee ob6pazoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - TekcT: 31eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/37089



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/37089

(mata oopamienus: 06.10.2020). — Peskum gocTyna: ist aBTOPHU3. MOJIb30BaTEICH.

2. MaremaTrika B IpuMepax U 3amadax: yued. mocoome / O.M. Jlertsapesa, JI.H. XXypbenko,
I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocka: UH®PA-M, 2019. — 372 ¢. — (Bsic-
mee o0-pazoBanme: bakamaBpmar). - ISBN 978-5-16-102288-7. — Tekct: snmektponnbiii. — URL:
https://new.znanium.com/catalog/product/989802

(mara obopamenus: 06.10.2020). — PeskuM mocTyma: st aBTOPHU3. IOJIb30BATEICH.

3. @uxrtenroinsbll, [.M. OCHOBBI MaTEMaTHYECKOro aHau3a: y4eOHuK: B 2 yacTsx / .M. Oux-
tenrosbll. — 11-e u3m., crep. — Cankr-IlerepOypr: Jlanp, [6. 1.]. — Yactes 1 — 2019. — 444 c. —
ISBN 978-5-8114-0190-1. — TekcT : aseKTpoHHBbIH // DneKTpoHHO-O0MOIMoTEeYHas crucTemMa «JIaHby :
[caitr]. — URL.: https://e.lanbook.com/book/112051

(mara oopamenus: 06.10.2020). — Pexxum moctyma: Ui aBTOPHU3. MOJIb30BATEIICH.

4. ®uxrterroinsiy, .M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: y4eOHHK: B 2 yacTsax / [.M. Oux-
tenronbll. — 10-e usn., crep. — Cankr-IlerepOypr: Jlansb, [0. r.]. — Yactp 2 — 2019. — 464 ¢c. —
ISBN 978-5-8114-0191-8. — TekcT: 31eKTpOHHBIH // DieKTpOHHO-OMOIMOTeYHas cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/115730

(mata obpamenus: 06.10.2020). — Pexum mocTyma: Ui aBTOPHU3. MOJIH30BATEICH.

5. lllunaues B. C. 3agaunuk no Beiciei MatemaTuke: yue0. mocooue / B.C. Illunaues. — 10-
e 3., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Beiciiee oOpa3oBanue). - ISBN 978-
5-16-101831-6. — Tekcrt: anextponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

1.

B) METOAMYECKUE YKAZAHUS

1. I'paueBa, JI.A. OnpezneneHHblil MHTErpal: METOJUYECKHE YKa3aHUsI JIsl CTYIJEHTOB — Maruu-
toropck: 'OY BIIO «MI'TY um. I'"M. HocoBay, 2010 — 12 c.

2. I'pauesa, JI.A. DneMeHTHI TMHEWHOU anTeOpbl, BEKTOPHOM anreOpbl M aHATUTHYECKOW TeoMeT-
pun: Yue6Hoe nocobue. - Marautoropck: 'OY BIIO «MI'TVY um. I'.1. HocoBay», 2010 — 63 c.

3. Makcumenko, U.A. CoObiTus u BeposTHOCTh. YacTs 2: Metoa. yka3. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

4. Masuenko, E.Il. IlpousBonnas u mudpdepennman ¢ynkuuu. [Ipaktrukym.- Marauroropck:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢pyHkuii u noctpoenue rpagukos. [Ipaktukym. — Marauro-
ropck: 'OY BIIO «MI'TVY um. I''1. HocoBay, 2011. — 20 c.

r) [IporpammHoe odecnieuenue u MHTEpHET-pecypehI:

Hanwenosa- Ne oroBopa CpoOK JIeHCTBUS JTUIIEH3HH
Hue [10
MS Win-
dows 7 Profession- J1-1227-18 ot 08.10.2018 11.10.2021
al(ny1s1 ki1accoB)
2007 mffessgg;fe Ne 135 ot 17.09.2007 GeccpotHo
7Zip CBOOOJIHO pacmpocTpaHsie- 0eCCpOYIHO
FAR CBOOOJHO pacrpocTpaHsie- 06eccpouHO

IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanme Kypca Ccrplika

ITouckoBass cucrema  Axkamemust  Google

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

Nudopmanmonnas cucrema - Equnoe okHO J0-

URL.: http://window.edu.ru/
cTyna K H”H)OPMAIMOHHBIM pecypcaM

DOnekTpoHHass 0a3a TEPUONUYECKUX H3IaHUN

East View Information Services, OO0 «UBUC» https://dlib.eastview.com/
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https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

DneKkTpoHHBIE pecypchbl OuOmorekn MITY
uMm. [.11. HocoBa

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

ult.asp

MesxayHapoaHas HayKoMeTpuyeckas pedepa-
TUBHAs M IIOJHOTEKCTOBas 0a3a HaHHBIX HAay4YHBIX
n3nanuit «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTuBHAsT W TIOTHOTEK-
CTOBas CIpaBOYHAasi 06a3a MaHHBIX HAYYHBIX M3JaHUN

http://scopus.com

Mexnaynapoanas 6a3a MOJTHOTEKCTOBBIX KYp-
HajioB Springer Journals

http://link.springer.com/

Mexnaynapoanas 0a3a CIpaBOYHBIX W3JIaHUNA
110 BCeM oTpacisM 3Hauuii SpringerReference

http://www.springer.com/references

MexnyHaponHas pedepaTuBHas 0a3a JTaHHBIX
10 YMCTOM W IpHKIaaHoNM MareMatuke ZObMATH

http://zbmath.org/

9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUIIMHBI

MaTCpI/Ia.HI)HO-TGXHI/I‘IeCKoe o0OecIieucHue JUCHUIINIMHBI BKIIFOYACT:

Tun u Ha3Banue AyIUTOPUHA

OCHaH_[CHI/Ie AyJAUTOPUHN

VYyebHble ayauTOpUU ISl TIPOBEJIEC-
HUSl 3aHITUM JIEKIIMOHHOI O TUIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHNUs, IIEPEAAYN U
IpeCTaBIeHUs HHPOPMALIUU

VYyebHble ayauTOpUU ISl TIPOBEJIEC-
HUS NPAKTUYECKUX 3aHATHUH, TPyNIo-
BbIX U MHIWBHAYaJbHBIX KOHCYJIbTA-
MM, TEKYyLIEro KOHTPOJS U IpoMe-
YKYTOYHOM aTTECTallUH

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH
Kommiekc meronnueckux pa3paboTok (pa31aToyHOro Mare-
pHaia ¥ METOJAMYECKUX YKa3aHMil) M\MJIH KOMIUIEKC TECTOBBIX
3aJJaHu# 71 TIOATOTOBKY U NPOBENEHUS IPOMEKYTOUHBIX U
pyOEKHBIX KOHTPOJICH

Ilomenienns 11 caMOCTOSTEIILHONU
paboThl yyammxcs

[TepconanbHbie KOMITBIOTEPHI ¢ TakeTroM MSOffice, Beixoaom
B IHTEpHET U C TOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNnbHYIO Cpelly YHUBEPCUTETA

ITomerienue JuIst XpaHeHUs U Mpodu-
JAKTUYECKOTo OOCTy>KUBaHUS Y4eO-
HOro 000pyJOBaHUs

Ixadel 1 XpaHeHUs y4eOHO-METOMUECKON JOKyMeHTa-
1IMH, Y4eOHOro 000pyJ0BaHMs U yueOHO-HaTJIIHBIX TOCOOUI
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