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1 Lenu ocBOCHUS AUCIMUILINHBI

[enssMu 0CBOCHMUSI TUCIUTUTMHBI «MaTeMaTrKay SBISICTCS:
MIPUBUTHE HABBIKOB MCIIOJIH30BAHMS MAaTEMAaTHUUYECKUX METOJOB MCCJICIOBAHUS W OCHOB MaTeMaTH4e-
CKOTO MOJIeIMpoBaHus B Oynyiiel npodeccun no UHKEHEPHOMY 00ECHEUEHUIO JIESTEIbHOCTH Yeso-
BEKa B HeApax 3eMJIM MPH IKCIUTyaTallMOHHOM pa3BeKe, N00bIUe U MepepadOTKe TBEPABIX MOJIE3HBIX
HCKOTAeMBbIX, CTPOUTEIHCTBE U IKCILTYyaTAIMH TIOI36MHBIX 00BbEKTOB PA3TMYHOTO Ha3HAUYCHHUS.

2 MecTo JMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl
MOATOTOBKH CIELHAJINCTA

Huctunnuna b1.6.9. «MatemaTtuka» Bxoaut B 06a30Byr0 dacTh Oioka 1 oOpa3oBaTeabHOM Mpo-
TPaMMBI.

JIist u3ydeHus AUCIUIUIMHBI HEOOXOAUMBI 3HAHHUS W YMEHHUsI, C(OOPMUPOBAHHBIE B PE3yJbTATE
M3Y4YEHUHN TUCIUIUINH: «AnreOpa u Hayana aHanuza», «['eomerpus» B 00bEMe IporpaMMbl CpeaHen
IITKOJIBI.

3HaHUSA ¥ YMEHUs, TIOJYYCHHBIC TTPU U3yYE€HUU JAHHOW TUCHUIUIMHBI OyIyT HEOOXOJUMBI B Ka-
YECTBE OCHOBBI JJII OCBOCHMSI AUCIHUIUIMH €CTECTBEHHOHAYYHOTO IMKJIA, a TaKXKe ISl OCBOCHHS TEX
JUCLMIUIMH PpOo(ecCHOHAIbHOTO IIMKJIa U B HAYYHO-UCCIIE0BATEeNbCKOM padoTe, /Ui KOTOPhIX Tpedy-
€TCsl 3HAHWE ¥ BIIAJICHUE METOJIaMH MaTEMaTHUUECKOTO aHAJIN3a U MOJICITHUPOBAHUS, TEOPETUUECKOTO 1
AKCIIEPUMEHTAIBHOTO UCCIICIOBAHMS, TPUMEHEHUE aHATUTUYCCKUX W YMCICHHBIX METOJIOB PEIICHHUS
nocraBiieHHbIX 3a1a4: Ousnka, Teopus ommMOOK U ypaBHUTEIIbHBIC BRIYUCIICHHS, [ eoMeTpus HeAp U

Ap.
3 Komnerenuuu o0y4yaromerocsi, popmupyemeie B pe3yjbTaTe 0CBOCHUS
AUCLHMILIAHBI U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHust

B pesynbrare ocBoeHus AUCHUILIMHBI «MaTeMaTuka» oOydaromuiics JOJDKEH o0ianaTh clie-
JYIOIMMU KOMITETEHIUSIMHU:

CrpyKkTypHBIi
AJIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS
KOMIIETEHITUN
OK-1 - cnocoOHOCTHIO K Aa0CTPAKTHOMY MbILLJIEHUIO, AHAJIN3Y, CHHTE3Y
3HaTB - OCHOBHBIC ITIOHATHA U METOAbI MAaTEMAaTHYCCKOI'O aHaJIn3a,
- OCHOBHBIE IIOHSTHS X METOJIbI TEOPUHU BEPOSITHOCTEN M CTATUCTHYECKOTO aHAIN3A PE3YJib-
TaTOB SKCIICPHUMCHTA
YMeTh - KOPPEKTHO BBIPAXKaTh H apryMEHTHPOBAHHO 00OOCHOBBIBATH TIOJIOKEHUS TIPEIMETHOMI 00-
JIaCTH 3HAHUA U METOA0B MAaTEMAaTUYCCKOT'O aHa/IM3a I ITIOCTAHOBKU U PCHICHUS KOHKPET-
HBIX IMPUKIIAHBIX 3aJa4
Bnaners - HaBBIKAMH MCIIOIB30BaHUA JOTMYECKH BEPHO, aprYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
" NNUCBMCHHYIO P€Yb Ha PYCCKOM A3BIKC, TOTOBUTH U PEAAKTUPOBATH TEXHUYCCKHUE TEKCTHI C
MaTeMaTHYECKOH CHUMBOJHMKON WK (OpMyliaMH, IMyOIIMYHO MPEICTaBISITh COOCTBEHHBIE H
HU3BCCTHBIC HAYYHBIC PE3YIbTAaThbl, BECTU ANCKYCCHUH,
- HaBbIKAaMH U METOAUKaAMHU O606HI€HI/I$I PE3YILTATOB PCUICHUA, 3KCH€pHMeHTaHLHOﬁ e~
TCIIbHOCTHU

OIIK-4 - roTOBHOCTBIO C €CTECTBCHHOHAYYHBIX NOo3UIUHA OLIeHUBATDH cTpoecHue, XUMHMYECKHI 1
MHHepaJ’IbeIﬁ COCTaB 3eMHOIl KOpBbI, Mop(l)o.nornqecm/le 0CO0EHHOCTH M TeHEeTHYECKHE THIIbI
MeCTOPO)K)IeHI/Iﬁ TBEPABIX MOJIE3HBIX HCKOITAEMBIX IIPU PCIICHUHA 3a/1aY IO PAIIMOHAJTBHOMY M
KOMIIVICKCHOMY OCBOCHHUIO I'€COPECYPCHOI'0 NMNOTCHIUAJIA HEAP

3HaTh - OCHOBHBIE MTOJIOKEHUSI JITHEHHO, BEKTOPHON aJITreOphl U aHAIMTHYECKON TeOMETPHH,

- OCHOBHBIE MTOJIOXKEHHUST TEOPHH MIPEIEITIOB ¥ HENMPEPHIBHBIX (PYHKITHH,

- OCHOBHBIE TeopeMbl quddepeHInanbHOr0 1 HHTETPAIbHOTO UCYHCICHUS (PYHKITUI OHOM
W HECKOJIbKHX MEPEMEHHBIX, MeToAbl u(pdepeHIHaTbHOr0 UCYUCICHUS HCCIICIOBAHMS
bynkuui,

- OCHOBHBIE THITBI OOBIKHOBEHHBIX JU((epeHIINaTbHBIX YPABHEHUH W METOJIBI UX PEIICHUS,
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CrpyKTypHBIit

JJIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUS
KOMITETCHIINU

- OCHOBHBIC ITOHATHA TCOPUU BepO;[THOCTeﬁ M MaTEMATHYECKON CTaTUCTUKU

YMeThb — IpHUMEHATh MeToAbl aAuddepeHIINaIbHOr0 UCUUCICHUS IS HUCCIEAOBaHUS (YHKIIHMHA
OJIHOH M JABYX IEPEMEHHBIX;
— BBIABJIATBH, CTPOUTH U p€IIATh MAaTEMATUYCCKUE MOACIIU IMMPUKITATHBIX 3a1a4,
— 00cyxnath criocoObl 3((GEKTUBHOTO PEUICHHs 3a/1a4, pacro3HaBaTh dPPEKTUBHBIC pe-
3yIbTaThl OT Hed(PEeKTHBHBIX

Bnanern — HaBbIKaMH MTOCTPOEHHUS U PEIICHHUS MaTEMaTHYECKUX MOJIeNel MPUKIIAHbIX 3a/1aY;

crrocodbamMu OIICHUBAaHUA 3HAYUMOCTHU U HpaKTquCKOﬁ MIPUTOAHOCTH ITOJYYCHHBIX PE-

3yNlbTaTOB




4 CTpyKTYypa U coiepKaHue T CUUIITUHBI

OO0mast TpyI0eMKOCTh IUCIUTIINHBI COCTaBIsieT 21 3a4eTHBIX eIMHUIL, 756 akal. 4., B TOM YHCJIE:

— KOHTaKTHas pabota — 372,9 akaj. 4acoB:

— aynutopHas — 360 akaJl. 4acos;

— BHeayauTopHas — 12,9 akaja. yacoB
— camocTosTenbHas padota — 311,7 akaj. yacos;
— TOJArOTOBKA K dK3aMeHy — 71,4 akaj. yaca.

AynuropHas
KOHTaKTHas paboTa

|
5 S = =
£l (B akan. yacax) T g o
Paznen/ Tema 3 5 S 85
JUCLUIIINHBI 3 <l d 5w 5 X Bun camocrositenpHOM dopMa TEeKyIIEro KOHTPOJIS ? 2 q:,)
© =828 £ & g 2 paboThI YCIIEBAEMOCTH U = s 5
213 - g g MIPOMEKYTOYHOU aTTECTALUN | K g
2ES B8 |28 2
@)
Pa3nea 1. DiieMeHTBI JIMHEHHO, BEKTOPHOH a/re0pbl 1 AHAJIUTHYECKOH reoMeTpUH
1.1. Jluneitnas anredbpa: Mar-| 1 | 8 12/14 10,1 |- moAroToBKa K MPaKkTUYECKUM 3aHITHIM, - ayautopHas koHTpoibHas |OK-1-
pHUILIBI U JEHCTBUS HAJ HUMHU. - CaMOCTOSATEIIFHOE U3YUEHUE JINTEPATyphl — cocTaBiie- |padora (AKP) Nel «Hyme- (3yB,
Onpenenurenn  KBaJpaTHBIX Hue koHcnekTa Nel «Jloka3aTenbCTBO CBOMCTB ompesie- |BOHM Cpes3y, OIlK-4 —
MaTpHIl, PaHT MaTpULbL, 00- JUTEIS», - IPOBEPKA UHIUBUYAJIbHBIX [3yB
patHas marpuna. Meron ['a- - BoinosiHeHue PI'P Nel «Matpuusl. Onpenenureny. 3a/IaHUM, KOHCYJIbTAL[UH I10
ycca pELIeHUs CHUCTEM JIU- Cucremby, pemennto PI'P Nel,
HEHHBIX aredpanvecKux - CaMOCTOATEIbHOE U3YYEHUE JINTEPATYPBI — COCTaBIIE- |- MPOBEpKa KOHcmekTa Nel
ypaBHeHui. Teopema Kpone- Hue koHcnekTa Ne2 «JInHelHble BEKTOpHBIE TPOCTpaH- |«CBOICTBA ONPEAETUTENSY,
kepa-Kanenmu. OpHOpoHBIE cTBa. JIMHENHBIN oniepaTop, - IpOBEpKa y4eOHOU KapThl
CUCTEMBI. - cOCTaBJICHHE y4eOHOM KapThl IO TeMe (KpaTkas cuc- |«JIuHeliHas anrebpay,
TEMaTU3alKs U3Y4EHHOTO), - 3amura PI'P Nel
- TOATOTOBKA K 3amure teopernyeckoit yactu PI'P Nel.
1.2 Bekropnas anrebpa: nmu-| 1 | 4 6 6 |- HOArOTOBKA K NIPAKTHUUECKUM 3aHATUSM, - AKP Ne2 «BexkTopsl», OK-1-
HEWHBIC W HEJIMHEHHBIE OIle- - noarotoBka Kk AKP Ne2 «BekTopb1», - npoBepka /13 Nel, koH-  [3yB,
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panuy HaJx BEKTOpPAMH U HUX - BoinosiHeHue MJ13 Nel «Bekropsi», CyJlbTallMHU 10 ero pemienuto, (OIIK-4 —
CBOMCTBA. - cOCTaBJIEHHE y4eOHOM KapThl 0 TeMe «BeKTophD». - IPOBEpKa y4eOHOU KapThl (3yB
«Bekrope»
1.3. Ananutnueckas reomer-| 1 | 6 10/12 10 |- HOAroTOBKA K IPAKTHUYECKUM 3aHATHSM, - npoeepka MJI3 Ne2, kon-|OK-1-
pUs Ha IUIOCKOCTH U B IIPO- - BbinoiHeHnue M3 Ne2 «Amnanuthueckas reoMeTpus|CylbTallUU [0 €r0 PElIeHUIO, (3B,
CTPAaHCTBE HA IJIOCKOCTH U B IIPOCTPAHCTBEY, - mpoBepka yuebHoi kaptel  |OIIK-4 —
- cocTaBiieHHE yueOHOM KapThl 1o TeMe «IIpsimble, «IIpsiMBI€, MIIOCKOCTH, KPU-  |3YB
IJIOCKOCTH, KPUBBIE 2 OPSIKA BbIE 2 NIOPSJIKA»
Hroro no pasaeny 1| 18 28/16 | 26,1 AKP Nel, 2,
PI'P Nel, /I3 Nel u Ne2
Paznen 2. Beenenne B MaTeMAaTHYECKH I aHAJIH3
2.1. Ilpenen ¢pynkuuu oguoi| 1 | 4 6 6 |- HOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - MpoBepKa NHAUBUAYaIbHbIX [OK-1-
IIEPEMEHHON - BinosiHeHue MJI3 Ne3 «IIpenen. HempepriBHOCTS. 3a/IaHAM, KOHCYJIBTALlUU 110  |3YB,
KowmiuiekcHbie anciay, pemenuto MJ13 Ne3, OIIK-4 —
- cocTaBiieHHe yueOHoM kapThl «lIpeaensn» - 3yB
2.2. HenpepbiBHOCTH (yHK-| 1 | 2 2 2 |- HOArOTOBKA K MPaKTUYECKOMY 3aHSTHIO, IIposepka nuauBuayanbHbix |OK-1-
LIUHA OJHOU ITEPEMEHHOMN - BomnosHeHue WJ/I3 Ne3 «IlIpemen. HempepbIBHOCTD. |3ajaHM, KOHCYIbTAIMM 110  (3YB,
KomruiekcHeie uncmnay, pemenuto MJI3 Ne3 OIIK-4 —
- COCTaBJICHHE Y4EOHOM KapThl 10 TEME 3yB
2.3. KowmmiekcHbie uyucna.| 1 | 2 2 2 |- MOATOTOBKA K KOHTPOJILHON paboTe, - KOHCyJbTalmu no perre-  |OK-1-3ys,
Pemrenne anreOpandecKux - BoinosiHeHue MJI3 Ne3 «IIpenen. HempepriBHOCTS. Huto /13 Ne3, OIK-4 —
ypaBHeHU# Haj nojieM C KomiiekcHrble uncia» - AKP No3 «IIpenen ®OII» 3YB
Hroro no pasneny 1] 8 10 10 AKP Ne3, U3 Ne3.
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Paznea 3. IludpdepenuuanbHoe ncuuciaeHue GyHKIUNH OAHOM epeMeHHOM|
3.1. Onpenenenue npoussBoa-| 1 | 2 4 4 |- camocrosTenbHas paboTa ¢ IUTepaTypoil — KOHCHEKT |- IPOBEpKa KOHCIEKTa, OK-1-
HOU ¢yHKIMHN B Touke. Jud- Ne3 «3anaun, npuBOAIINE K TOHATHIO TPOU3BOJHOWY, |- KOHCYJIBTALMU O pellle- 3yB,
depeHnuan, ero reoMeTpude- - TOATOTOBKA K MPAKTUYECKUM 3aHATHSM, Huto PI'P Ne2, OIIK-4 —
ckuii cmbicn  ['eomerpuye- - BoinosiHeHue PI'P Ne 2 «IIpousBoaHas u e€ npumeHe- |- MpoBepKa yueOHOW KapThl  (3yB
CKMH M MEXaHUYECKUU CMBICIT HUE,
npou3BoaHoM. IlpaBmma aud- - cocTaBiieHHEe yueOHoH kapThl «IIpousBoHas»,
dbepeHnupoBaHusl u TabIUIA - TIOJIFOTOBKA K KOHTPOJIbHOM paboTe AKP Ned
IIPOU3BOJIHBIX
3.2. HuddepennmpoBanue| 1 | 2 4/12 4 |- IOArOTOBKA K MPaKTUYECKOMY 3aHSTHUIO, - AKP Ne4, OK-1-
HEIBHO W MapaMeTPUYECKH - BoinostHeHUE PT'P Ne 2 «IlpousBojHast u €€ mpumeHe-|- KOHCYJIbTAllUM TIO0 pellie-|3YB,
3amanHbix  QyHkuuil. Jlora- HHEY, Huto PI'P Ne2, OIlK-4 —
pudpmuueckoe auddepeHnn- - cocTaBiieHHEe yueOHOM kapThl «IIpousBoHas», - npoepka PI'P Ne2 «IIpo-(3yB
poBaHue - moaroToBka Kk 3amure PI'P Ne2 M3BOJHASA U €€ IPUMEHECHUEY,
- 3ammra PI'P Ne 2
3.3. IlpousBoansie u mudpde-| 1 | 2 2/12 2 |- HOArOTOBKA K MMPAaKTUYECKOMY 3aHSTHIO, - KOHCYJIbTAllMU I10 pelle- OK-1-
peHLManbl BBICIIMX IOPAI- - BbmoaHeHue PI'P Ne 2 «IIpousBognast u e€ mpuio-|Huto PI'P Ne2, ero mposepka |(3yB,
KOB. OcH. TEOPEMBI KEHUD, OIlK-4 —
madd. ncuncnenus. opmyna - cocTaBiieHHEe yueOHoH KapThl «IIpousBoiHas» 3yB
Telnopa. [Tpasuio Jlonurans
3.4. Uccnenoanue ¢ynkmmii| 1 | 4 6/16 6 |- HOArOTOBKA K IPAKTHYECKOMY 3aHATHUIO, - npoBepka PITP Ne 2 mero  |OK-1-
¢ momotIbio ud depeHras- - BeinosiHeHue PI'P Ne 2, 3amnmra 3YB,
HOI'0 UCYMCIICHUS - CcocTaBlieHHE KOHcmekTa «JlokasarenbcTBO TeopeM|- mpoBepka yueOHoi kaptel  |OINK-4 —
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Pouns, Jlarpamxka, Komu. @opmyia Teitnopay, 3yB
- cocTaByieHHe yueOHol kapThl «IIponsBoaHas npu mno-
CTpO€HUM rpaduka GyHKIHN»
Hroro no pasaeny 10 16/A10 16 AKP Ne4, PI'P Ne2, kon-
CIIeKT, y4eOHasi KapTa.
OK-1-3yB,
Hroro 3a cemecTp 1| 36 54/A16 | 52,1 3ayer OIK-4 -
3yB
Pa3nen 4. UuTerpanbHoe ncunciaeHue GyHKIMH OJHOM NepeMeHHOM|
4.1. TlepBooOpaznas ¢yHk-| 2 | 2 2/11 2 |- HOArOTOBKA K MMPaKTUYECKOMY 3aHSTHIO, - KOHcyapTanuu no peme-  (OK-1-
nusa. HeonpeneneHHbIN HMHTE- - BoinoaHeHue PI'P Ne3 «Heonpenenennsiii u onpene- |Huto PI'P Ne3, 3yB,
I'paJl U €ro OCHOBHBIE CBOWCT- JICHHBIN UHTETPa, - nposepka PI'P Ne3 OIlK-4 —
Ba. Tabmuma HeompeaeneH- - noarotoBka k AKP Ne5 «MeToibl HHTErpUpPOBaHUSAY, 3yB
HBIX MHTETpajioB OT OCHOB- - COCTaBJIEHHE y4eOHOM KapThl «MeToabl HHTETPUPO-
HBIX JIEMEHTApHBIX (PYHKITHIA BAaHUS»
4.2. OcHOBHblE M€TOABI MH-| 2 | 2 2/11 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KoHCynbTauuu mno peme-|OK-1-
TerpupoBanusi. Meroabl He- - BeinoJiHeHHe PT'P Ne3, a0 PI'P Ne3, 3YB,
IIOCPEACTBEHHOIO  MHTETPHU- - noarotoBka k AKP Ne5 «Meroap! uHTerpupoBanus», |- nposepka PI'P Ne3 OIlK-4 —
poBanusa.  MHTerpupoBanue - cOCTaBJIeHHE y4eOHOM KapThl «MeTo/1bl MUHTErpUpO- 3yB
3aMEHOM NEPEeMEHHOW U 110 BAHUS»
4acTsM
4.3. OcHOBHblE ME€TOABI MH-| 2 | 2 2/11 4 |- HOArOTOBKA K MIPAKTUYECKOMY 3aHSTHIO, - KOHCYJIbTAlMU 110 pellle- OK-1-
TerpupoBanus.  MHTerpupo- - BbinosiHeHue PI'P Ne3, Huto PT'P Ne3, 3yB,
BaHUE Jpobei - nogrotoBka Kk AKP Ne5 «Metonpl nHTErpUpOoBaHus», |- mpoepka PI'P Ne3 OIlK-4 —
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- COCTaBJICHUE yueOHOM KapThl 3yB
4.4. OcHOBHbIE ME€TOABI MH-| 2 | 2 2/11 4 |- HOArOTOBKA K MPaKTUYECKOMY 3aHSTHIO, - AKP Ne5, OK-1-
TerpupoBanus.  HMHTErpHpo- - BeinosiHeHue PI'P Ne3, - KOHCYJBTAllUM IO pelle-|3yB,
BAHME TPUTOHOMETPUYECKUX - noarotoBka k AKP Ne5 «Metonpl unterpupoBanusy», |Hut0 PI'P Ne3, OIlK-4 —
U UpPpALMOHAIBHBIX BBIpaXe- - COCTaBJIEHHE y4EOHOMN KapThl - npoBepka PI'P Ne3, 3yB
HUU - IpOBEpKa y4eOHOM KapThl
4.5. OnpeneneHHslid uHTE-| 2 | 2 2/11 4 |- HOArOTOBKA K MIPAKTUUYECKOMY 3aHATHIO, - KoHCynbTauuu mno peme-|OK-1-
rpan. 3aja4yu, OIpUBOJAIINE K - BbinosiHeHue PI'P Ne3, Huto PT'P Ne3, 3yB,
IIOHSATHUIO OIIPEJEICHHOIO WH- - cocraBieHue yueOHoOU kapThl «lIpunoxenus onpene-|- nposepka PI'P Ne3 OIlK-4 —
terpana. ®opmyna HeroToHa- JICHHOTO UHTErpajia 3yB
Jleitonuna. CpoiictBa. Merto-
JIbl UHTETPUPOBAHUS
4.6. HecoOcTtBeHnble uHTerpa-| 2 | 2 2/11 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KoHCynbTauuu mno peme-|OK-1-
JIbl.  AOCONIIOTHAs  CXOJU- - BeinoJiHeHHe PT'P Ne3, a0 PI'P Ne3, 3yB,
MOCTb. lIpusHaku cxoaumo- - CaMOCTOSATENIbHOE HM3YUEHHE JIUTepaTyphbl: KOHCIEKT |- nmpoBepka PI'P Ne3, OIlK-4 —
CTH. «I[Ipu3HaKku cX0IUMOCTH HECOOCTBEHHBIX UHTETPAJIOBY» |-MpoBepka KoHcrnekTa «llpu-(3yB
3HAKM CXOJAMMOCTH HECOOCT-
BEHHBIX HHTETPAJIOBY,
- 3amuta PI'P Ne3
Hroro no pazaeny 12 12/16 22 PI'P Ne3, AKP Ne5, kon-
CIIEeKT, y4eOHble KapThl

Paznen 5. Indpepennuanbaoe ucuncienue GpyHkuuii HeckoJabKuX nepemenunix (OHII)
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5.1. Onpenenenue OCHOBHBIX| 2 | 2 2 4 |- caMOCTOSITEIbHOE H3y4EHHUE JIUTEpaTypbl MO TEME:|- IPOBEpPKa KOHCIEKTa, OK-1-
nonsatui. Ilpenen u Hempe- Harucanue KoHcnekTa «OCHOBHbBIE CBOMCTBA (PYHKITUH, 3yB
peiBHOCTE DHII. OcHOBHBIE HETIPEPHIBHBIX B 3aMKHYTOM 001acTH».
cBOMcTBa (YHKIMM, Hemnpe-
PBIBHBIX B 3aMKHYTOM oOjac-
TH.
5.2. YactHble mpou3BOJHbIE | 2 | 2 2/11 6 |- HOArOTOBKA K IPAKTUYECKOMY 3aHSTHIO, - KOHCyabTHpoBaHue mo pe-|OK-1-
MPOU3BOJHAS [0 HaIpa.lie- - BemosHeHue U3 Ned «/luddepennnansHoe ucumc-|menuto N3 Ned, 3YB,
Huro. KacarenbHast III10CKOCTh nenue OHID, - mnpoBepka BbinosHeHus | OIIK-4 —
U HOpMalb K IIOBEPXHOCTH. - coctaBiieHue yueoHoi kaptsl «OHID» N3 Ned 3yB
I'eomerpuueckuii cMbica qud-
¢bepenmana. Ilpusnak aud-
(hepeHIMPYyEeMOCTH.
5.3. IlpousBojHast cioxHoM| 2 | 2 2/11 4 |- HOArOTOBKA K MMPAaKTUYECKOMY 3aHSTHIO, - KOHCyapTHpoBaHue 1o pe-|OK-1-
¢bynkuuu. YactHele TpOH3- - BoinosiHeHue 1J13 Ne4, menuto 1J13 Ne4, 3yB,
BoAHbIe U auddepeHnnans - cocTtaBiieHHe yueOHoM kapTsl «DHID» - mnpoBepka BbinosHeHus|OIIK-4 —
BeICIIUX TOpsAKoB. Jludde- N3 Ne4, 3yB
PEHIIMPOBAaHUE HESBHO 3ajaH- - IpoBepKa y4yeOHOW KapTbl
HBIX (PYHKIHA. «PHII»
5.4. Ilonstue o0 »skcTpemy-| 2 | 4 4/11 6 |- HOArOTOBKA K IPAKTHYECKOMY 3aHATHUIO, - KOHCyabTHpoBaHue mo pe-|OK-1-
Max (YHKIMA MHOTHX Tepe- - BoinosiHeHue 1J13 Ne4, menuto 1J13 Ne4, 3yB,
MEHHBIX. - cocTtaBiieHHe yueOHoM kapTsl «DHID» - mnpoBepka BbinosHeHus |OIIK-4 —
N3 Ned, 3yB
- IpOBEpKa y4yeOHOM KapThbl
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«DHII»
Hroro no pasneny 10 10/13 20 N3 Ned4, xkoHcnekT, yued-

Has kapTa «©HII»

Pa3nen 6. UHTerpanbHoe ncunciaenue GyHKnnii HeckoabKuX nepemMeHHbix (O HII)

6.1. JIBoitHOM uHTEeTpaimero| 2 | 6 6/12 10,2 |- noAroToBKa K MPaKTUYECKOMY 3aHSTHIO, - KoHCynbTauuu mno peme-|OK-1-
OCHOBHbIE cBoicTBa. CBene- - BoinosiHeHue MJ13 NeS «KpaTHble uHTErpasinly, Huto UJ13 Ne5, 3yB,

HHE JIBOMHOTO HHTErpajga K - CaMOCTOATENIbHOE HM3YyUYEHHE JIUTEepPaTyphl: KOHCIEKT |- nmpoBepka MJI3 NeS, OIlK-4 —
IIOBTOPHOMY MHTErpaiy. Teo- «CBoiicTBa IBOMHBIX U TPONHBIX HHTETPAJIOBY -IIpOBEpKa KOHCIIEKTA |3yB

pemMa O cpemHeM 3Ha4YeHUH. «CBoiicTBa  JIBOMHBIX W

3amMeHa TNEepeMEHHBIX, Iepe- TPOMHBIX UHTETPAJIOBY

X0Jl B ABOMHOM HHTErpaje K

MOJIAPHBIM KOOPAMHATAM.

6.2. Tpoiinoil uHTerpan u ero| 2 | 4 4/12 8 |- MOArOoTOBKA K MPAaKTUYECKOMY 3aHSTHIO, - KoHCynbTauuu mno peme-|OK-1-
cBoiicTBa. CBeneHue TPOIHO- - BoinosiHeHue MJ13 Ne5 «KpaTHble uHTErpasib Huto /13 Ne5, 3yB,

ro MHTErpajia K MOBTOPHOMY - npoBepka W13 Ne5 OIlK-4 —
UHTErpany. 3aMeHa MepeMeH- 3yB

HBIX, [IEPEX0J] B TPOHHOM HH-
Terpajie K MHINHAPUICCKAM U
cheprueckuM KOOpIAMHATAM.
[ToHATHE ©O MHOTOKPATHBIX
HUHTErpajax.
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6.3. T'eomerpuueckue u Mme-| 2 | 4 4/13 8 |- BoimosiHeHue MJ13 NeS «KpaTHble nHTETpasiby, - npoBepka W13 Ne5, OK-1-
XaHUYECKUE HPUIIOKEHUS - cocTaBiieHHEe yueOHOM KapThl «IIpunokeHust KpaTHBIX |- MPOBEpKa yueOHOW KapThl  (3YB,
KPaTHBIX UHTETPAJIOB. HUHTETPAIIOB) «[Ipunoxenus kparueix uH- (OIIK-4 —
TErpajoBy 3yB
Hroro no pazneny 14 147 | 26,2 N3 Ne 5, yueOnasi kapta
«IIpniokeHus: KPaTHBIX
HHTErpajioB»
OK-1-
Hroro 3a cemectp 2| 36 36/116 | 68,2 JIK3aMeH 3B,
OIlK-4 —
3yB
Paznen 7. O0bikHOBeHHbIE () depennuaibable ypaBHenus (O/1Y)
7.1. OOwikHOBeHHBIE mudde-| 3 | 4 6 6 |- HOArOTOBKA K IPAKTHYECKOMY 3aHATHUIO, - KOHCyapTHpoBaHue 1o pe-|OK-1-
peHLaIbHbIE YpaBHEHUS - BemonHeHue PI'P Ned «Jluddepennunanbubie ypaBHe-|mennto PI'P Ned, 3yB,
rnepeoro nopsiaka. I'eomerpu- HHUS», - mpoBepka BoinoaHeHus: PI'P|OIMK-4 —
9ecKuil cMbIcT TuddepeHIm- - cocTaBiieHHe yueOHOM KapThl «JIY mepBoro nopska: |Ned, 3yB
aJIBbHOIO YpPaBHEHMS IEPBOIO TUIIBI U METOJBI PELLICHUSY, - AKP Ne6 «/1Y nmepBoro no-
nopsiaka. MeTtonpl  peleHust - moaroroBka k AKP Ne6 «JluddepeHunanpapie ypas-|psiikar
madepeHInaIbHBIX ypaBHE- HEHUS NIEPBOTO MOPSIKa»
HUM IIEPBOTO MOPSJIKA.
6.2. 1YV BbpIclIUX TOPAIKOB,| 3 | 2 3 2 |- HOArOTOBKA K MMPAKTUYECKOMY 3aHSTHIO, - KOHCyabTHpoBaHue 1o pe-|OK-1-
CBOJIAIIHECS K IEPBOMY - BeinosiHeHue PI'P Ne4, meHuto PI'P Ne4, 3yB

- cocTaBiieHUEe yuyeOHOM KapThl «JlY mepBoro nopsjaka:

TUIIBI 1 MCTOIbI PCIICHU I

- mpoBepka BbinoHeHus: PI'P
Neq,
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- IpOBEpKa y4eOHOU KapThl
7.3. Jluneiinbie auddepenun-| 3 | 10 15/12 14 |- HOAroTOBKA K IPAKTHYECKOMY 3aHATHUIO, - KOHCynabTHpoBaHue 1o pe-|OK-1-
aNbHBIE YPaBHEHHS N-TO MOPSI- - BeimostHeHHEe PT'P Ne4, mennto PI'P Ne4, 3VB,
ka.  JluHeidiHOe  OXHOPOIHOE - cocrapjieHue yuebHOM KapThl «JIHIY BeICIIMX MMO-|- MpoBepka BhimosHenus PI'P|OIK-4 —
ypauenne. ®CP.  Onpenenu- PSIKOB C TOCTOSHHBIMH KO3 duimentamu: metoms | Ne7, 3yB
Texk Bponckoro. Heoaﬂcﬁga?e pemeHus» - TpoBepKa y4eOHOM KapThl
nunefinoe ypasuenue (JIHIY), «JIHAY BbICIIMX TOPSIKOB C
BHJl 0OIIero pemieHus. Meros
MIOCTOSIHHBIMHU KO3 PUIIMEH-
Bapuanun Npou3BOJIbHBIX IMOCTO- .
suabiX. JIHIAY ¢ mocrossHHbIMU Tamu: METO/BI pEILCHISD)
Koo duimeHTamu
7.4. Metonpl pemienust cuc-| 3 | 4 6/12 6 - TOJITOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOoHCynbTHpOBaHuEe mo pe-|OK-1-
TEM G depeHIHATBHBIX - BbmosHeHne PI'P Ned, mennto PTP Ne4, 3yB,
ypaBHEHHiA 1-ro mopsixa - cocTaByieHue yueOHoit kapthl «JIHJY BbICHINX TOPSIIKOB C|_ npoBepka PI'P Ne4, OIIK-4 —
MOCTOSTHHBIMHU K03 duiieHTamMu: MeToabl petieHus. CTpyk- | _ 3ammTa PTP Ned. 3yB
Typa oOIIero pemeHus,
- moaroroBska k 3ammute PI'P Ne4
Hroro no pasaeny 20 30/14 28 PI'P Ned4, AKP Ne6, yueo-
HblI€ KapThl
Paznean 8. Psaabl. FapMonuvecknii anaans
8.1. Uucnossie psiapl. OcHOB-| 3 6 9/114 8 - MIOJITOTOBKA K MPAKTHYECKUM 3aHATUSIM, - AKP No7 «Cxomumocts un-  |OK-1-3ys,
Hble TTOHATHS. [Ipu3Haku cxo- - BeinoaHeHne PI'P No5 «Psanwi», CJIOBBIX PSAZIOBY, OIK-4 —3y
JUMOCTH. AOCOJIIOTHAast CXO- - COCTaBJICHHE Y4eOHOM KapThI 10 TEME, - KOHCYJITAallMK MO PCIICHUIO
JTUMOCTD - noaroroBka K AKP Ne7 «HucnoBsie psiabh» PTP Ne5,
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- MOJATOTOBKA K 3aiuTe Teopetndeckoit uactu PI'P Ne5. |- nposepka y4eOHOM KapThl,
- 3amuta PI'P Ne5
8.2. OyHKIMOHAIBHBIC PSiibL.| 3 | 6 9/14 8 |- MOAroTOBKA K MPAKTUYCCKUM 3aHSATHSIM, - KOHCYNbTanuu 1o pentenuto  |OK-1-3ys,
Crenennsle psgsl.  Cxomau- - BoinosiHeHUe PT'P Ne5 «Psiabiy», PI'P Nes, OIIK-4 -3y
MOCTb: paguyc U o0iacThb - COCTaBIIeHHE yueOHOI KapThl 110 TeMe (KpaTkas cuc- |- TPOBEpKa yueOHO KapThi,
cxomuMocTH. Psager Teitnopa TEMATU3aLHs M3y9EHHOTO), - sauta PT'P Ne5
n Maxkiiopena. [lpunoxenus - TOATrOTOBKA K 3auiuTe Teoperndeckoit yactu PI'P Ne5
CTCTICHHBIX PSIOB
8.3. Pamer ®dypwre. Teopema| 3 | 4 6/14 6,2 |- MOArOTOBKA K MPAKTHYCCKUM 3aHSATHSM, - KoHcynbTanuu o PI'P Ne5,  |OK-1- 3ys,
Jlupuxie - BeimoJiHenne PI'P Ne5 «Psawiy, - IPOBepKa y4eOHON KapThl, OIIK-4 -3y
- cocTaBJIeHHE yueOHOl KapThl 10 TeMe (KpaTkas cuc- |- 33mmuTa PIP NeS
TeMaTh3alus U3y4eHHOTO),
- IOJITOTOBKA K 3amure Teoperndeckor yactu PI'P Ne5
Hroro no pasaeny 3|16 24/M112 | 22,2 PI'P NeS, AKP Ne7, yue0-
Hasl KapTa
Hroro 3a cemectp 3| 36 54/116 | 50,2 JK3aMeH OK-1- 3ys,
OIlIK-4 -
3yB
Paznen 9. DiiemeHnThI Teopuu GPYHKIMH KOMILJIEKCHOW NepeMeHHOM
9.1. Ilouarne ®DKII. OcHos-| 4 | 4 4 12 |- HOAroToBKA K MPAKTUYECKUM 3aHATUSM, - KOHCYJBTAIUH TI0 periie- OK-1- 3ys,
Hele  dneMeHTtapusle  OKIL - BomonHeHne NJI3 Ne6 «DKII», auro M]3 Ne6, OlK4 -
[Ipenen u HEMTPEPBHIBHOCTE. - COCTaBJIeHHe YIeOHOH KapTbl 110 TeMe, - IpOBEpKa Y4eOHOM KapThl, |
-CaMOCTOATCIIbHOC N3YUCHUE JINTCPATYPhI — COCTABJICHHUE - IPOBEPKa KOHCIIEKTa
koHcrekTa «[Ipenen u nenpepsiBHOcTh OKII. Kondopmusie
0TOOpaKEHUS»
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9.2. uddepenuupyemocts| 4 | 4 4 12 |- MOArOTOBKA K MPAaKTHYECKUM 3aHSTHSIM, - KOHCYyJIbTanuu 1o pemeHno | OK-1- 3ys,
OKII - BeinosHeHue M/13 Ne6 «DKID», W3 Neb, OIlK-4 -
- coCTaBJIeHHE Y4eOHOI KapThl IO TeEMe - IPOBEpKa Y4eOHOM KapThl 3yB
9.3. UnrerpasibHoe wucuucie-| 4 5 4 12 |- MOATrOTOBKA K MPAKTUYECKUM 3aHSITHUSM, - KOHCYyabTaryu 1o pemennto  |OK-1-3ys,
"Hue OKII - BeimosiaHenune /3 Ne6 «DKII», W13 Ne6, OIlK-4 -
- coCTaBJIeHHE Y4eOHOI KapThl IO TeEMe - IPOBEpKa Y4eOHOM KapThl 3yB
9.4. Panpl. Pan Jlopana. Oco-| 4 5 4 12 |- HOArOTOBKA K MPAKTHYCCKUM 3aHSATHUSM, - KOHCyabTaryu 1o pemennto  |OK-1-3ys,
Obl€ TOUYKHU. BHIUETHI. - BeimonHeHne U3 No6 «DKII», N3 Neb, OIlIK-4 -
- coCTaBJIeHHE Y4eOHOI KapThl IO TeEMe - IPOBEpKa Y4eOHOM KapThl 3yB
Hroro no pasaeny 4 | 18 16 48 N3 Ne6, koHcnekT, yueo-
Hasl KapTa
Pa3nen 10. Uncnennbie MeTOAbI
10.1. Ywucnennoe pemenue| 4 | 2 2/11 6 - MOJITOTOBKA K MPAKTHYECKUM 3aHITHSM, - KOHCyNbTanuu 1o pemiennio  |OK-1- 3ys,
ypaBHeHuit - seinonHenne MJ13 Ne7 «UucaeHHbIE METOIBI» W13 Ne7 OlK-4 -
3yB
10.2. YucneHHOE MHTETpPHUPO- 2 2/ 11 6 |- HOArOTOBKA K MPAKTHYECKUM 3aHSTHSIM, - KOHCyNbTanuu 1o pemenuto  |OK-1-3ys,
BaHHE - seinonaenne MJ13 Ne7 «UucaeHHbIE METOIBI» W13 Ne7 OlK-4 -
3yB
10. 3. Yucnennoe muddepen-| 4 | 2 2 /M1 6 |- HOArOTOBKA K MPAKTHYECKHM 3aHSITHSIM, - KOHCyNbTanuu 1o pemenuto  |OK-1-3ys,
LIAPOBAHUE - BeimonHeHue U113 Ne7 «UucneHHbIe METOIbI W3 Ne7 OIlK-4 -
3yB
10.4. Yucnennoe pemenue| 4 | 2 2/11 6 |- MOATOTOBKA K MPAKTHYECKUM 3aHATHAM, - KOHCYJbTanuu 1o pemennto  |OK-1-3yB,
CJIAY - BeinonHerne UJ13 Ne7 «YucaeHHbIe METOIBD» N3 Ne7 OlK-4 -
3yB
10.5. Meron HammeHpmux| 4 | 2 2/ N2 6 - MOJITOTOBKA K MPAKTHYECKUM 3aHITHSM, - KOHCyNbTanuu 1o pemiennio  |OK-1- 3ys,
KBaJIpaToB - seinonHenne MJI3 Ne7 «UucaeHHbIE METOIBI» W13 Ne7 OlK-4 -
3yB
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Hroro no pasaeny 4 | 10 10/16 30 N3 Ne7

Paznen 11. DjieMeHThI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKOH CTATUCTUKH

11.1. Dnementsl komOuHato-| 4 | 2 2 6 |- HOArOTOBKA K IPAKTUYECKOMY 3aHSATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-3y
PHKH - BBIIIOJIHEHUE JIOMAIIIHETO 3a/IaHus LIEHUIO JIOMAIIIHETO 3aJaHus

11.2. Anrebpa coObithii.| 4 | 2 2 6 |- HOArOTOBKA K IPAKTHYECKOMY 3aHATHUIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
Kitaccnueckoe, reomerpuue- - BoinosiHeHue MJI3 Ne8 «Teopust BepoaTHOCTH» menuto MJ13 Ne§, 3yB,

CKO€ M CTaTHCTUYECKOE OIpe- - mposepka  BemonHenus|OHK-4 —
JENeHHs] BEPOATHOCTH. AK- NJ13 Ne8 3y
CHOMAaTHKa TEOPUU BEPOSITHO-

CTEH.

7.3. Teopembl cinoxenus u|l 4 | 4 4 8,2 |- HOAroTOBKA K IPAKTUYECKOMY 3aHATHUIO, - KOHCyNIbTHpOBaHHe 10 pe-|OK-1-3y,
YMHOX€EHHS. YCIOBHAs BEPO- - Boimosinenne I3 Ne§ «Teopust BEpOSATHOCTH, menuro M]3 Ne8, OIlK-4  —
ATHOCTh. DopMylia MOJHOMN -noarotoBka kK AKP Ne8 «Cnyuaiinbie cOOBITUS - mpoBepka MJI3 Ne§, 3y
BEPOSITHOCTH U (opMyna - AKP Ne§

Baiteca. Cxema bepnysmiu,

npubmkenus Jlamnaca u Ily-

accoHa.

11.4. IuckperHele u Hempe-| 4 | 4 4 7 |- IOArOTOBKA K IIPAKTUYECKOMY 3aHATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
PBIBHBIE CIIydaliHbIE BEJINYU- - BoinosiHeHue MJI3 Ne8 «Teopust BepoaTHOCTH» menuto MJ13 Ne§, 3yB,

Hbl. Pan m QyHKIus pacnpe- - mposepka  BpmomHeHms| OIK-4 —
JeJIEHUs] ¥ IJIOTHOCTh. Mare- M]3 Ne8 3yB

MAaTHYCCKOC OXHJaHHUC u
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11.5. U3BectHble pacmpene- 2 - MOATrOTOBKA K MPAaKTUYECKOMY 3aHSATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
JICHHS] U UX YHCIIOBBIE Xapak- - BeinosiHenue NJ13 No§ «Teopust BeposITHOCTH» meHuto MJI3 Ne8, 3yB,
TEPUCTHKH. HopmansHnoe - mposepka  BomomHerws| OTIK-4
pacnpesieNieHue. I3 Neg 3yB
11.6. 3axkoHbl OOJBIINX YH- 2 - IIOJATOTOBKA K ITPAKTUYECKOMY 3aHATHUIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
cesn. HepaBeHcTBO M Teopema - BoinosiHeHue MJI3 Ne8 «Teopus BepoaTHOCTH» menuto MJ13 Ne§, 3yB,
YeOniména. IlenTpanbHas - [pPOBEPKa  BBINOJHECHUA OIIK-4
npeienbHas TeopeMa. N3 Neg 3y
11.7. MHorOMepHbIE Cilydaii- 4/12 - MOATrOTOBKA K MPAaKTUYECKOMY 3aHSATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
Hble BenuuuHbl. DyHKIMU - BeinosHenue N3 No§ «Teopust BeposITHOCTH» meHuto MJ13 Ne8, 3yB,
pacrnpeneneHusi,  CBOMCTBA. - mposepka  BomomHerws| OTIK-4
YucioBble  XapaKTEPUCTHKH. W13 Ne8 3yB
DNeMEeHTBl TEOPUH KOppess-
ITUH.
11.8. OcHOBHBIE IOHATHS Ma- 2/12 - MOATrOTOBKA K MPAaKTUYECKOMY 3aHSATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
TEMaTUYECKOM  CTATHUCTUKH. - BeinosHeHue MJI3 No9 «Dnementsl matematudeckoil |menuto M3 Ne9, 3yB,
CratucTuyeckue OIICHKH Ta- CTaTUCTHUKIDY - mposepka  BomomHerws| O1IK-4
paMETpPOB  paclpeeieHus.. W13 Ne9 3yB
Toyeunsle W WHTEPBAJIBHBIE
OIICHKH.
11.9. loBeputenbHble UHTEP- 2/12 - MOATrOTOBKA K MPAaKTUYECKOMY 3aHSATHIO, - KOHCYNIbTHpOBaHHe 1o pe-|OK-1-
BAJIbl JUIsI NIapamMeTpPOB HOP- - BoinosHeHHe MJI3 Ne9 «OnemeHnTsl MaremaTnueckod |mennto /13 Ne9, 3YB,




AynuropHas g v oS
KOHTAaKTHas pabora| § é 5
£l (B akan. yacax) T ==
Pasznen/ Tema 3 5 2 ZE
JUCLUIIINHBI 3 <l d 5w 5 X Bun camocrositenpHOM @®opMa TEeKyIIEro KOHTPOJIS a?) QE
© = & E = é g 2 paboThI YCIIEBAEMOCTH U = & =
5 § T é = g g MIPOMEKYTOYHOM aTTeCTaIlH SO
Sl dq 5o Lct)s S A
MajJbHOIO  pacCIpeEIeHHUs. CTaTHCTUKH - mpoBepka BbrnonHeHus | OIK-4  —
[lonsiTe O KpuUTEpuUsAX Ipo- N3 Ne9 3yB
BEPKH CTATHCTUYECKUX THUIIO-
TE3.
11.10. Kputnueckas obnacts,| 4 | 4 4/14 8 |- HOArOTOBKA K MIPAaKTUYECKOMY 3aHATHIO, - KOHCynbTHpOBaHue Mo pe-|OK-1-
YPOBEHb 3HAYMMOCTH, MOII- - BoinosHeHue U3 Ne9 «OnemeHThl MatemaTnuecko |menuto /13 Ne9, 3yB,
HOCTh Kpurepusa. Kpurepuit CTaTUCTHUKIDY - mposepka  BpmomHeHms| OIK-4 —
cormacust Ilupcona. Jlumneii- W13 Ne9 3yB
Hasg perpeccus. Koppensauu-
OHHAsl 3aBUCHMOCTb JIBYX H3-
MEPUMBIX PU3HAKOB
Hroro no pasaeny 4 | 26 28/10 | 63,2 AKP Ne8, U/13 Ne8, UI3Ne9
Hroro 3a cemectp 4 | 54 54/116 | 141, 2 G y—
Hroro mo nucumiuinge 162 198/164 | 311,7 2 3auvera (1, 4 cemecTp) 1 2
3k3ameHa (2, 3 cemecTp)

N — B TOM ymcCIIe, 9ackl, OTBEICHHEIE Ha pabOTy B MHTEPAKTUBHOU (opMme.
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5 O0pa3oBaTe/ibHbIC H HH(POPMALMOHHBIEC TEXHOJIOIHH

Peanu3zanusi KOMIIETEHTHOCTHOTO IMOJX0JIa MPEAyCMaTpUBAET UCIOJIb30BaHUE B y4eOHOM IpO-
1[ecCe aKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHUM B COUETAHUM C BHEAYAUTOPHOU pado-
TOM C 1enbpi0 (OPMUPOBAHUS U Pa3BUTHUS MPOo(deccuoHabHBIX HaBBIKOB 00ydaromuxcs. CorjgacHo 1.
34 Ilopsiaka opraHU3alMy U OCYLIECTBIICHHUS JEATEIbHOCTU 110 00pa3oBaTelbHBIM NporpaMmamM Oaka-
naBpuara Beiciiero oopazosanus (yrB. npukazom MOuH P® ot 05.04.2017 r. Ne 301), npu nposene-
HUU Y4eOHBIX 3aHATHH oOecreuuBaeTcs pa3BUTHE y OOydyarolUMXCS HABBIKOB KOMAaHJIHOW paboThI,
MEXIMIHOCTHOW KOMMYHUKAIIUHU, IPUHATUS PEIICHUH, JTUJICPCKUX KAayecTB, B TOM YHCJIE C Y4ETOM
pEruoHaNbHBIX 0COOEHHOCTEN MPO(ecCHOHATBHON eATENbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN pa-
OoToaTenen.

Br16upast Ty Wi HHYIO TEXHOJIOTHIO padoThl ¢ 00yYaroUMHUCs, HEOOX0IMMO UMETh B BUJLY, YTO
HaubOob1Iero 3pdeKkra OT ee NMPUMEHEHUSI MOXKHO JOCTUYb, €CIIM YUMTHIBATh LENIU 00pa3oBaHus, Ha
peayin3alMio KOTOPhIX JOJKHA OBbITh HampaBiieHa U30MpaeMmasi TEXHOJIOTHS, COJAEp)KaHHE, KOTOpoe
MIPEJICTOUT MepeaaTh 00yJyaroIUMCs C €€ IOMOIIBIO, a TAKXKE YCIIOBUS, B KOTOPBIX OHA OYIET MCIOJIb-
30BaThCA.

B nameit pabote MbI UCIIOJIB3YyEeM CIICTYIOIICE.

1. Tpaouyuonmnsie obpazoeamenvrvlie mexronoeuu. Opranuszaius 00pa30BaTEIHLHOTO Ipolecca,
MIpPEIoaraeT MpsIMyI0 TPAaHCISILUIO 3HAHUM OT IMpernojaBaTensi K CTYACHTY (IPEeUMYLIECTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB O0yUeHUs). YueOHas AesITeIbHOCTh CTYJEHTa HO-
CHT B TaKUX YCJIIOBHSAX, KaK IIPABHIIO, PETIPOAYKTHBHBIN XapaKTep.

®opMbl yueOHBIX 3aHATHI:

- uH(pOpMaLMOHHAS JIEKIUS — MOCJIEI0BATEIbHOE HM3JI0KEHHE MaTepuajia B JUCUUIUIMHAPHOU
JIOTHKE, OCYILECTBIISIEMOE MPEUMYIIIECTBEHHO BepOaIbHBIMU CPEJICTBAMU.

- cemuHnap (3amurta PI'P) — Oecena mpenogaBaTenst U CTYACHTOB, OOCYXICHHUE 3apaHee TMOJAro-
TOBJICHHBIX COOOIIEHUI MO Ka)XJAOMYy BONIPOCY IJIaHA 3aHATHUS C €IWHBIM Ui BCEX MEPEUYHEM PEKO-
MEHJIyeMO# 00s3aTEIHbHOM U JOTIOJHUTEILHOU JINTEPATYPHI.

- IPAaKTHUYECKOE 3aHSTHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN W HaBBIKOB IO IpEJ-
JI0’)KEHHOMY QJITOPUTMY.

2. Texnonoeuu npobremnozco 0o6yyenus. Opranuzamus 00pa3oBaTeIbHOTO Mpoliecca Mpernosiara-
€T MMOCTaHOBKY IPOOJIEMHBIX BOIPOCOB, CO3/1aHNE YYEOHBIX MPOOIEMHBIX CUTYallui AJIs1 CTUMYJIHUPO-
BaHUA AKTUBHOM MO3HABATEJILHOW JIEATEIIbHOCTU CTYJICHTOB.

®opMbl yueOHbBIX 3aHATHI:

- npoOseMHasi JIeKLUs — U3JI0KEHHE MaTepHala, Mpearnojarampliee I0CTaHOBKY MPOOIEMHbBIX U
JMCKYCCHUOHHBIX BOIIPOCOB, OCBELIEHHE PA3IMYHBIX HAYYHBIX IOJXOJOB, aBTOPCKHUE KOMMEHTAPHUH,
CBSI3aHHbIE C PA3JIMYHBIMU MOJIEJIIMU UHTEPIIPETALIMM U3Yy4aeMOro MaTepuara.

- IeKIHs «BIBOEeM» (OMHApHas JIEKIUs) — U3JI0KEHHE MaTepraia B opMe AMaTOTHIecKoro 00-
LIEHUS ABYX CTYJEHTOB (3apaHee MOJArOTOBUBLINXCS) WM CTYACHTA U MpernojaBaTesns (Halpumep, pe-
KOHCTPYKLUSI JTMAlora MCTOPUYECKUX JIMYHOCTEH — CBUJETENEH OTKPBITHUS KaKOTro-JIMOO HAy4dHOI'O
(akTa; «y4eHOro» U «IIpaKTHUKa» U T.1.).

- IPAaKTHUYECKOE 3aHsATHE B OpMeE MPaKTUKyMa — OpraHu3anus yueOHoM paboThl, HalpaBJieHHAs
Ha pelIeHHe KOMIUIEKCHOW yueOHO-II03HaBaTeIbHOM 3a7auu, TpeOyroueil oT cTyaeHTa NPUMEHEHUS
KaK HayYHO-TEOPETUIECKUX 3HAHUH, TaK U MPAKTHYECKIX HABBIKOB.

- caMOCTOsTeNbHAs padoTa (C KOHCYJIbTAlMSIMU MPETOaBaTeNsl) Ha OCHOBE Kelc-MeToaa — 00y-
YeHHE B KOHTEKCTE MOJAEIUPYEMON CUTYyallld, BOCIIPOU3BOSILEH peabHble YCIOBUS HAyYHOU, MpPO-
M3BOACTBEeHHOM. OOydwaromuecs AOJKHBI MPOAHATM3UPOBATh CUTYAIMIO, Pa300paThCsi B CYTH IPO-
O5eM, MPeUI0KUTh BOZMOXKHBIE PELICHUS U BbIOpaTh Jiyuliee u3 HUX. Kelcel 6a3upyroTcs Ha peab-
HOM (paKTUUECKOM MaTepHalie W K€ MPUOIMKEHbI K PEaIbHOW CUTYaIUH.

3. Texnonocuu npoekmnoz2o obyuenus. O0Opa3oBaTeNbHBIN MPOLIECC OCTPOEH B COOTBETCTBUU C
QITOPUTMOM MO3TAHOTO PellieHus MPoOIEeMHOM 3a7jauu WM BBIIIOJHEHUS yueOHoro 3ananus. [Ipoekrt
MIPEIIOJIaraeT COBMECTHYIO YUEOHO-II03HABATENbHYIO JEATEIbHOCTh IPYIIbl CTY/IEHTOB, HalpaBJICH-
HYIO Ha BBIPAOOTKY KOHIIEMIINH, YCTAHOBJICHHE LIl U 3a/1a4, OPMYIUPOBKY 0°KMIA€MBIX pe3ysIbTa-
TOB, OIIPEJICIICHNE PUHIIUIIOB U METOJMK PEIlIEHHUs MMOCTAaBJIEHHBIX 3a/1a4, INIAHUPOBAaHKE X0/1a pado-



ThI, IOUCK JOCTYIIHBIX U ONTUMAJIbHBIX PECYPCOB, MOATANHYIO peaIM3alliIo IJIaHa paboThl, Ipe3eHTa-
LU0 Pe3yJabTaTOB pabOThI, UX OCMbICIEHUE U pediekcuto. [IpumeHsieTcss B OCHOBHOM JUIsl Iiepexoaa
KOMIIETCHIIH HA YPOBEHb BIIJICHUSI.

OCHOBHBIE THITBI IPIMEHSEMBIX HAMH B 00pPa30BaTEIbHON IESTETLHOCTH TPOSKTOB:

Hccneoosamenvckuti npoexm — CTpyKTypa IpuOIMKeHa K (opmaTy HaydyHOTO HCCIIEeI0BaHUS
(10Ka3aTenbCTBO AKTYaJIbHOCTH TEMBI, ONpEJeNIeHne HaydHOUW HpoOJieMbl, MpeaMera U 00beKTa Hc-
CIIeJOBaHUs, LEeNed U 3aJla4, METOJ0B, HICTOYHHUKOB, BBIJIBXKEHUE T'MIOTE3bl, 00001eHNE pe3yibTa-
TOB, BBIBOJIbl, 0003HAUEHUE HOBBIX MpoOieM). PesynbraTom sBisercs yueOHas KapTa 0 MOAYJIO Ha-
e o0pazoBaTeabHON MPOrpPaMMBI.

Teopueckuii npoexkm, IPEANOJIATAOMNANA B OTINYUE OT IPEABIAYLIET0, KOHEYHBIA MPOAYKT B
CIIEIYIOIIMX BapuaHTax — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTH4eCKOMY» COOBITHIO (ITpa3-
HUK yncna «[lm» u T.11.); «MaremMaTu4eckas» OTKpPhITKA (CBOEro poja ydeOHasi KapTa, TOIbKO Hedop-
MaJbHO, KpacOYHO 0(OpMIIEHHASI; BUIEOPOIUK «S Hay4yy Bac pemars ...» U T.I1.

Hnghopmayuonnwiti npoexm — y4eOHO-TIO3HABATENbHAS JIEATEIBHOCTh C SPKO BBIPAKEHHOM 3B-
PUCTHYECKON HAIIPABJIEHHOCTHIO (ITOUCK, OTOOp U cUcTeMaTu3alus HHpopMaluy 0 KaKOM-TO OOBEKTE,
03HAaKOMJICHHE YJaCTHUKOB IIPOEKTa C 3TOM mH(popmalmen, ee aHam3 U 00001eHrne U, HAKOHETI, Tpe-
3€HTalUs [0 MPAKTUYECKOMY MPUIIOKEHUIO).

4. Ungopmayuonno-kommyHukayuoHuvle obpazosamenvhvie mexuonocuu. Opranuzamus oOpa-
30BaTENFHOTO IMPOIecca ¢ MPUMEHEHHEM CIEIHATH3UPOBAHHBIX MTPOTPAMMHBIX CPEJl U TEXHHYECKUX
cpencTB paboTsl ¢ uHPopmanuen (MHpopMmanuonnyto cpeny yausepcurera MOOJYC MOODLE).

@®opMbI yU4eOHBIX 3aHATHN C UCIIOIH30BAHUEM WHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIO-
THI:

Jlexuus-Bu3yanusamus — U3J0KEHUE COJIEPKaHUs CONPOBOXKAAETCS Mpe3eHTauuen (J1eMoHCTpa-
Uell y4eOHBIX MaTepHaioB, MPEJCTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX, B T.4. WILIIOCTpA-
THUBHBIX, TPa(UIECKUX, ayTH0- U BUICOMATEPHAIIOB).

[IpakTnueckoe 3aHsiTHE B (OpME MPE3EHTALUU — MPEICTABICHUE PE3YIbTATOB IMPOEKTHOMN WM
HCCIIEIOBATENIbCKON JESITENIbHOCTH C UCIIOJB30BAaHUEM CHELIMATIM3UPOBAHHBIX TPOTPAMMHBIX CPEI.

6 YueOHO-MeTOAUYECKOE 0O0ecTieueHHe CAaMOCTOATEIbHOM padoThl 00y4arouXxcst

[To mucummummae «MaTtemaTukay MpeIycMOTpeHa ayIuTOpHAsl U BHEAyTUTOPHAST CAMOCTOSTEIb-
Has paboTa 00yJaroImuXcsl.

AyIuTopHas caMOCTOsATeNbHAsT paboTa CTYIEHTOB MPEIOJaraeT pelieHne KOHTPOJIbHBIX 3a/1a4
Ha IMPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnoie konmpo.ivHole paoomot (AKP):
AKP Nel «HyJieBoii cpe3» - TecT ¢ Bapuantamu EI'D.

AKP Ne2 «BekTopbsp»

JlaHbpl KOOpAMHATHI BEPILVH MUPaAMUIbl A A4, 4,4,
A (1:3;6), A, (2:2;1), 43(-1;0;1), A, (—4;6;-3).
Haiitu:

1) nuny pedpa 4,4, ;

2) yron Mexnay pedpamu 44, u A4 A4,;

3) yroyi Mexnay pedpomM A4 A4, U TpaHblO A A4,4;;

4) nnouaap rpaHu 4 4,4, ;

5) o0beM nUpaMuIbL.

AKP Ne3 «Ilpenesabn»

Brrunciute npenesnst:
x° +3x% +2x . 2xX0+x7+5
_, 2. lim ————

1. lim
xoo 3x3 —x 4]

=2 x?—x-6
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} : .t .
3. lim )2 - , 4. lim g , 5. limxctg5x
el 2x7 =1 2x+1 =>2(x+2) x>0

8. MccnenoBaTh Ha HENPEPHIBHOCTh
x—3ecmu x <0

f(X)={5x

eciu x> ()

AKP Ne4 «IIpousBoanas»
1. Haiigute nepByio Npou3BOAHYIO0 OT (YHKIIHIL:
. 2 2 _
a) {““‘25’ © G y=x-cosdx, ) y=" 2 500 143

y = arccos St + 7, x"+2x+1
3
Y= 5 2arctg(4x2 + 3x)
2. CocTaBbTe ypaBHEHHs KacaTelbHOI K KpuBoii Xy =4 B Touke X, = 1.

3. Beluucaure npuOIMKEHHO ) = Vx* +8 mpu x = 1,09 .

cosdx—1

4. Beruucnute npeaen no npaswiy Jlonurans llrré T v
X—> ( X 1)

AKP NeS «Meroabl HHTErpMpOBaHU»

Haiitn Heonpee€éHHbIE MHTErPAJIBI:

2 f—
D [* +5xx2*/;+2dx,2) [sin(3x + D , 3) [sin xe***dx, 4) j%dx 5) [ xsin(2x)dx

6) [ ——= S S [ xarcsin xdx, 8) dex 9) [sin* 2xcos 2xdx, 10) jﬂdx

Vx? —6x+13 4)° Yx+1

AKP Ne6 «/InppepeHunanbHbie ypaBHEHUS IIEPBOr0 MOPSAKA»

Pemnts /1Y 1-ro nmopsiaka, npeaBapuTesIbHO BBIACHUB THI [V
1. ydx+Q2x—-y*)dy =0.
y2 _ 3x2

4

2. 2—);abc+
Yy Yy

dy =0.

X

3. 1+ 0))dx+ 0 (1= Dydy =0,
y

4 3 =% y=(x* +x7)y7%; y(0) = 0.
5. (¥ +xpP)dx+ (x> —yx*)dy =0.

AKP Ne7 «CxoauMoCTh YMCJIOBBIX PSI0B)
1. 3anummute dpopmyny obiero uieHa psaa. —+—+ i + E +
' ALY e T

2

2. Tlonb3ysich HEOOXOAUMBIM MIPU3HAKOM CXOJUMOCTH, JOKa3aTh PACXOIUMOCTD psijia Z s
n=14n+

© oVn
3. HccrnemoBath psim ),

n=l1 \/;

Ha CXOAUMOCTb, MPHUMCHSIA Kakoi-mmbo u3 AOCTAaTOYHBIX IIPU3HAKOB

CXOJUMOCTH.
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>

\S)

9]

0 2
Hccnenosats pax Y. (—1)" (n+1)

~— Ha abCOIIOTHYIO H YCIIOBHYIO CXOMMOCTb.
n=1 n.

AKP Ne8 «Cayuyaiinble cOOBITHS»
[To Mumenu npou3BoaAUTCs TpH BhICcTpena. PaccmarpuBatorcst coobiTust A, B, C — nonaganue npu

[IEPBOM, BTOPOM U TPEThEM BbICTpeax. YTo 03HAYaI0T COOBITUS A+B+C,4B+C,y

. B ypue 12 mapoB. Cpeau stux mapoB 3 6enbix 1 9 yepHbix. KakoBa BEpoATHOCTH TOTO, UTO Hay/a-

4y BBIHYTBIN 11ap okaxercs 0enbim?

B pagnoctynuu tpu Mukpodona. [l Kaxka0ro u3 nepBbIX IBYX MUKPO(QOHOB BEPOSITHOCTH TOTO,

YTO OH BKJIIOUEH B JaHHBIA MOMEHT, paBHa 0,45, a ms tperbero — 0,9. HaiiTu BeposSTHOCTH TOTO,

YTO B JIAHHBIA MOMEHT BKJIFOYEHBI 2 MUKpPOOHA.

B nponaxe umerotcst Oenble U KOpUYHEBBIE SHIAa B COOTHOIIEHUHU 2:3, mpuyeM pou3BoacTBo 60%
6enbIX ¥ 71% KOpPUUHEBBIX UL AATUPYETCS AHEM, IIPEALIECTBYIOIIUM JHIO IPOAAXKHU, @ OCTaIbHbIE
giilla gatupyrorcs 6osiee paHHUMM uuciamu. [lokynaTtenb 3aka3pIBaeT siilla, TaTUPyEMbIE JTHEM,

MIPEIUIECTBYIOIIUM JIHIO MTPOJIaXKH, HE3aBUCUMO OT X I1BeTa. KakoBa BeposSTHOCTh TOTrO, 4TO €MY

MPOJaAyT peleTKy Oenbix sauu?

. Tenedonnas cetp yupexaenus oociyxuBaer 200 aboHeHTOB. BeposSTHOCTh TOTO, YTO B TEUCHUE
MHHYTBI BHYTPH 3TOW CETH KTO-TO KOMY-TO ITO3BOHMT, paBHa 0,7. KakoBa BEpOsTHOCTH TOTO, 4TO B
T€YeHHe MHUHYTBI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOrO, YTO B TE€UEHUE MHUHYTHI OyJeT HE
6onee 5 380HKOB? HailTu HauBeposITHEMHIIIEe YNCIIO 3BOHKOB B TEYEHUE MUHYTHI.

Ilpumepnuie unousudyanvuvie domauinue 3aoanun (M/13):
N3 Ne 1. BektopHas anreopa

1. IlocTpoiiTe HA MIOCKOCTH BEKTOPHI ¢ =~ (4"—1), b=(-2:5) , 67 (1.2 ) HaiiauTe ux nuHeiHyro

xoMGuHaumo 24 +b+3¢ a) reomerpuuccku, 6) ananuTHIeCKN.

o, a=(21-3) b=(-402) c¢=01-2) Haitre:

a) JUTMHY BeKTOpa 4, ero HampaBJsIoNIue KOCHHYChI, OPT BekTopa ¢ ;
6 ab, ac, b, la+2e)(a-sb).
gy axb, axc, bxe, la+2c)x(a-sb)
yabe, (a+2csa—sh)e-25).

3. a=(4-3) b=(3-25) c=(3-4:2)

b

. Harigure mnomaas napasmienorpaMmma, nocTpoOeHHO-

o Ha BEKTOpax a + 25 u E_ 35 , U )iJ'II/IHBI €ro C_TOpOH. 3
a=(113) b=(3,0,-2) c=(-1173)

4. TlpoBepswTe, ABISIOTCS JIU BEKTOPHI , , KOMIUIAaHAPHBIMH.

5. Haiigure (3;+l; 2_2;X5_52), eclii 552’:5.

N3 Ne 2. AHasinTHYecKasi TeOMeTpHs
1. Jano: My(0; 4); Ma(10; 3); 9= 30% S=(3;2); "= (4;-3); L,;: ¥~ 4 +3=0,
Ly: 2x=3y+7=0

A). Hanumure o611re ypaBHEHUS IPSIMbIX, TPOXOISIINUX Yepe3
1) Touku M; u My;

2) Touky M| nmapajienbHO BEKTOPY S,
3) Touky M, nepreHauKyIsIpHO BeKTOpY ' ;
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4) Touky M| mapasienbHo mipsiMoit Ly;
5) Touky M, nepneHIuKyIsapHo npsmoit L.
b). Haitnure paccrosiaue ot Touku M; n0 npsimoit L, ¢ Tounoctsio 10 0,01.
B). Haiiaure: 1) Touky nepecedenus npsmeix 5) u 6) ¢ rounoctsio a0 0,01,
2) yros MeKIy HAMH ¢ TOUHOCTBIO 10 0,1°.
2. B tpeyronsnuke c BepuHamu A(2,1), B(5,3), C(-6,5) HaiiTu JUIMHY BBICOTHI U3 BEPILUHBI A.
3. Hamnwucarh kaHOHMYECKHE U TApAMETPUUECKHE YPaBHEHUSI IPSAMOIL, IPOXOISIIeH yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).
4. CocTaBuTh YpaBHEHUE IUIOCKOCTH, poxoasuieil uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
5. Haiitu yron Mexay npsMoi, npoxoadiieit uepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u miocko-
CThIO X-3y+z+5=0.
6. [ansl Bepmnnbl TeTpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanumure
1) ypasnenue maockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, poxosauiel yepe3 D napamiensHo (ABC).
3) KaHOHHMYECKHE U IapaMeTpuueckue ypaBHeHus pedpa AD.
b). Haitnure
1) yrom mexxy AD u DE ¢ Tounoctsio 10 0,1%
2) mnomans Tpeyroyibarka ABC ¢ Tounoctsio 1o 0,01;
3) ob6bem Terpadapa ¢ Tounoctsio 110 0,01;
4) Beicoty DE ¢ Tounoctsto 10 0,01.
7. OmnpenenuTs TUI U HOCTPOUTH JIUHUIO:
A)x® -9y’ +2x+18y+73=0,
B)2x* +3y* —4x+6y-7=0,

B)y® —4x-2y-3=0.
8. IlocTpoiiTe KpUBYIO B IOJSIPHOM CHCTEME KOOPAMHAT IO TOYKaM € I1aroM A¢ :%

p=4+2cos2¢p

N3 Ne3. «Ilpenes. HenpepbiBHOCTb. KoMnuiekcHbIe unciaay
1. HaiiguTte npenensl GyHKIINN:

lim x(x* +2x-1) lim (x=2)(x* +2x+2) lim 4-2x
a) X—»0 x—1 , 6) x—2 x2—5x+6 , B) ""2\/5)6—6—2’
2 8+15x
by g4 x) B A6

2. HWccnenyiiTe (QyHKIHIO Ha HENPEPHIBHOCTb, BBISICHUTE XapaKTep TOYEK pa3phiBa, cIellaiiTe
yepTrex rpapuka QyHKIUU

—L, x <1,

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

3. BeimmonHuTh ACicTBUA B anrebpanyeckoi popme.
4-3i 4-9i
1), O=30-@2=70) 2y 3+4i 3) 3

4. N300pa3uth KOMIUIEKCHBIC YHCIIa HA TUIOCKOCTH U 3aIMCaTh UX B TPUTOHOMETPUYECKON (op-

ME.
1), 6,2y =7 3) 1=i 4y ~\3-i 5 7+4i
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o 15 _ H
5. Havitu Z | eciiu z=1-1i,

3 .
6. HaiiTu Bce 3HaueHus V3 - 1 1300pa3uTh X Ha KOMIUIEKCHOM TJIOCKOCTH.

7. Peminth ypaBHEHUs
a) 3z2 +7z+2:0’ 6) z2 +6z+25:0’ B). 27% —-6z+15=0

U3 Ne 4. « Iuddepenunanbroe ucuucaenune OHII»
ln(l —x’ =y’ )
IR

2. HaiiTu 3HaYeHHs YaCTHBIX MPOU3BOJAHBIX QYHKIUMN B 3aJaHHON TOUKE:

1. Haiitu oGnactpb onpenenenus QyHKIUN z =

NP (1:1) B) z=ln(Vx +y) ().

2
3. Haittu

-, €CM U = xy +sin(x+ ).
X

4. BelunciuTh OpUOTIKEHHO +/5-e”” +2,03% .

5. Haiitu skcTpeMyMbl pyHKIUHM z=Xx" +2y° —4x — 6y + 2.

In In
6. Haiitu npousBoaHyto QyHKIMKN Z = axr AY g HanpasyieHuu Bektopa (1;1).

y X
7. llpu xakux k>0 rpanueHT QyHKIUU Z = (2x + ky)2 MEPIEeHIUKYISPEH NPAMON X+ y =2.7
8. Haiitu skcTpemManbHoe 3HaueHne QYHKIMU z = 2x+ y—p° —Xx’ HpHU ycIoBHU X + 2y =1.

9. Haiitn Hanbonpiiee 3HaueHUe QyHKIIUU B 3aJaHHOM 00JIacTH:

x>0 x+2y<1
A) z=x-2y+5 y=0 E)z:ln(x2+y2) x20
x+y<l; y=0.

N3 Ne 5. «kKpaTHble HHTErpaJjibh»

1. Haiitu nBoiiHO# uHTEerpai no odnactu D, orpaHU4YE€HHON JINHUSAMU:
“(x—2y)dxdy,D:sz,y:2x2,x+y:3.
D

4 X
2. VI3MeHHTh NOPANOK UHTETPUPOBAHUSA: I dx I f(x,y)dy.
2 1/x
1 ”
3. IlepeliTu K NOJSAPHBIM KOOPAMHATAM U BBIUHCIUTD: j vdy j dx.

0 1-y/1-y?
4. Haiitu TpoitHOU MHTErpas no teny 7, orpaHu4eHHOMY TOBEPXHOCTSIMU
2
Uj(xz—z)dxdydz,T:x:O,y:0,x:1,x+y:2,z:0,z:x2+y7.
T
y2
5. Haiiti 06b€M u mutomans nosepxHoctu Tena: 7' ={(x,y,z) :x20,2x+3y<12,0<z< 7} .

6. HaiiTu nentp macc 0AHOPOJHOTO Tejla, OTPAHUYEHHOTO MOBEPXHOCTIMHU:
y=4,x"+z" =4y.
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N3 Ne 6. «@yHKIMM KOMILJIEKCHOTO IlepeMEHHOI 0»

1. Haiit BCce KOMIUIEKCHBIE UMCIIA, YIOBIETBOPSIONINE 3aJaHHBIM YCIOBHAM z° —z° =z~ . Haii-
JICHHbIE YMCIIa 3a11CcaTh B TPUTOHOMETPUUECKON U MOKa3aTenbHO popmax.

T

1-i
2. Boruucnuts 3Hauenus Qyakumii: cosi, In(3+4i),e 2, arcsin i.

3. Haiitu kopHHE ypaBHEHHUs Sinz = 3i ¥ M300pa3HUTh MX HA KOMIUIEKCHOM IIJIOCKOCTH.
z

4. Haiiti 006pa3 muHuM [ Ipu OTOOpAKEHUH W = -
z—1

5. BOCCTaHOBUTH aHATUTHYECKYIO (DYHKIIHIO 10 & JeficTBUTENbHOM yacTu Re f(z) =3x"y —y°;
f(0)=0.
6. Bpranciauths HHTETpaI ~”z| -Rez’dz, L: |z| =1, Imz>0

L

cos zdz
7. Bprumcnuth uHTETpan | ————

|=[=1

8. Pa3noxutsk B psana JlopaHa B OKpeCTHOCTH JaHHOW TOUYKH

1
a) f(Z)=ma Z,

6) f(z)=e"; z,=1.

. e
9.  Haiiti ocoOble TOUKH (QyHKIMHM, yKa3aTh MX Xapakrep f(z)=————.
z°(z-1)
z+3
10. Ber4uciauts MHTErpail ¢ MOMOLIBIO BBIYETOB | ———=dz .
=2 (z+1)

N3 Ne 7. «<UncjieHHbIE METOAbDY

1. Pemntes ypaBHEHHE METOIaMU TTOJIOBUHHOTO JICJICHUS, XOP/ U KacaTelIbHbBIX: e x*.

-2
2. Haiitu meTomamu Diiiepa u Pynre-Kyrra pemrenne 3agaun Komm: y' =y —x, y(O) =2.
= y’

3. Pemuts 3amauy Koum nist cucteMbl ypaBHEHHM x(O) =2, y(O) =2 MeroaaMmu Diinepa u

Xoina ¢ marom £ =0,1; 0,01; 0,001 Ha oTpeske [0, 2]. O1eHUTD MOTPEITHOCTH YHCIICHHBIX
penieHui.

4. MCTOILOM HaMMCHBIUINX KBaJApaTOB HalTH BHU/J 3aBUCUMOCTH IO CICAYIOIIUM JTaHHBIM!:

X 4 6 10 12
Vv 1,3 0.2 0,6 24

[IpoBepbTe TMHENHYIO U KBaAPATUUHYIO 3aBUCUMOCTH. OLIeHHUTE Kaxa0e IpUOIKeHue.

N3 Ne 8. «Teopust BeposiTHOCTEI»
3amanue 1.

OnbIT — U3BJICUCHHE JCTATH U3 SAIIUKA, B KOTOPOM HAXOJATCS H3ACTUs TpeX copToB. COOBITHS:
A — «u3BJIeUEHA JIETAllb TIEPBOTO COpTa»; B — «wu3BnedyeHa nerans BTOporo copray; C — «u3BIeYeHA
JETaJIb TPETHETo copTay. UTo npeacTasistor coboi coobitus A+ B, A+C, AC, AB+C?
3amanue 2.

I"apaepoOmuia BeIIaga OJJHOBPEMEHHO HOMEPKH YETBIPEM JIMIIAM, CIABIIHM B Tapaepod CBOU
nusnel. [locne 3Toro oHa mepenyraja Bce IUISIBI M TOBeCHIa WX Hayral. Hailtum BeposSTHOCTH
CJIEIYIOIIUX COOBITHI:
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A — «kaxa0My U3 4EThIpEX JIUL IapAepoOIIHUIIa BBIIACT €0 COOCTBEHHYIO HUIAIY»;
B — «poBHO Tpu nH1a OJIydaT CBOU LUISIIBIY;
C — «poBHO /1Ba JIMLA TOTy4aT CBOU ILUISIBIY.

3ananue 3.

BeposatHocTh momananus B nens npu onHoM BeicTpene paBHa 0,001. Halitm BepossTHOCTBH
MONa/IaHus B LIeNb JIBYX U O0Jiee MMyJiib, €Clid YUcio BeicTpesioB paBHO 5000.
3ananue 4.

BeposATHOCTE M3roTOBIEHUS U3/EIHUs, OTBEYAIOIIEr0 CTaHAAPTy MPU TaHHOW TEXHOJIOTHU paBHA
0,8. Haittu BeposiTHOCTB TOro, uTo M3 200 u3aenuit cranaapTHeIMU OyayT: a) poBHO 150, 6) oT 140 no
155, B) He meHbIIe 165.
3ananue 5.

Tpu aBTOMOOWIS HampaBieHbl Ha IEPEBO3KY Ipy3a. BeposTHOCTb MCIPABHOTO COCTOSIHUSA
nepBoro u3 Hux passa 0,7, Broporo — 0,8, Tperbero — 0,5. Haiitu BEpOSTHOCTB TOr0, 4TO POBHO 1B
aBTOMOOWJISL IPUTOJAHBI K IKCIUTYaTallUH.

3ananue 6.

HesaBrucumbie ONBITBI IPOJOJIKAIOTCS 10 TIEPBOTO MOJIOKHUTEIBHOIO UCX0/1a, ITOCIIE YEero Ipe-
Kpamarorcs. Haiitu pax pacnpeneneHuss 4uciia ONbITOB, €CJIA BEPOSATHOCTD MOJIOKUTEIBHOIO UCX0a
IIpY KaKJI0M onbITe paBHa 0.6 .
3ananue 7.

3amaH psj pacnpeesieHus ciydaiiHoW BenmnunHbl X. HallTn MaTeMaTtnyeckoe oOKuJaHue, JHC-
MIEPCUI0 U Cpe/IHEE KBaJlpaTHuecKoe oTKiIoHeHHe. [locTpouts QyHKIHMIO paciipeaeneHusl.

X 4 6 10 12
P 03 0.2 0.2 03
3aganue 8.

Jlyis HenpepbIBHOM CilydyaliHOM BEIMYMHBI 33JaHa (YHKUHUS pacupeneneHus F (x) TpeOyercs
HAWTH IJIOTHOCTH pacrpenesieHus f (x), MaTEMAaTUYECKOE OXHJAHUE, TUCIIEPCHUIO0, CPEeIHEee KBajpa-

THYECKOC OTKIIOHCHHE. BramcinTh BEPOATHOCTb TOT'O, YTO OTKIIOHCHHUC CJ'Iy‘IaI\/’IHOI\/’I BEJIMYMHBI OT €&
MaATEMaTHYCCKOTI'O OXHWJAaHUA 6YI[€T He Ooiee CPECAHETO KBAAPATUYCCKOI'0 OTKJIIOHCHUA. HOCTpOI/ITI)

rpaduk QyHKUIUH.

0 , x<0
1

F(x)={—(1-cos 2x) L 0<x<”

2 2

1 > T

x>

2

3amanue 9.

JlJis HempepbIBHOM CITydaliHON BEJTMYHMHBI 33JlaHa TUIOTHOCTh pacipeeicHus f (x) Tpebyetcs
HaWTH TapameTp a, QyHKIUIo pacnpenencHus F (x), MaTeMaTHYECKOE 0KUIAHNE, NUCIIEPCHIO, CPEa-
HEKBAJPATHYECKOE OTKIIOHEHUE.

0 , x<0
ax’ , 0<x<2
/()= a~(4—x)2 , 2<x<4
0 , x>4
3amganue 10.

CnydaliHoe OTKJIIOHEHUE pa3Mepa AeTajld OT HOMUHAJIA PAaCcIPeAEICHO II0 HOPMAJIbHOMY 3aKOHY
C mapamMeTpaMuu a 1 O . CTaHI[apTHBIMI/I SABJISIFOTCA TC ACTAIN, JJId KOTOPBIX OTKIIOHCHHA OT HOMHHAJIa
JeKaT B MHTEpBaJe (a —-asa+ oc). 3anucath (GopMyly INIOTHOCTH PacHpeesIeHNs U NOCTPOUTH I'pa-
(UK MJIOTHOCTH pacHpeesICHuUs.
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CKOJIBKO HE0O0XOJMMO M3TOTOBUTH JIETAJICH, YTOOBI C BEPOSITHOCTHIO HE MeHee [ Cpela HUX
ObL71a XOTs ObI OJTHA CTaHAApTHAS?

a=0; 0=0.05 a=0.06; =097
3amanue 11.

3aKoH pacrpeAesieHuss CUCTEMbI JUCKPETHBIX CIyYalHBIX BEITUYHH (X Y ) 3a7aH TaOJIUIIEN.

Haiiti k03(bdHUIHEHT KOPpEsuuu 7, ¥ BEPOSTHOCTh MONAJaHNs CITy4ailHOW BEITHMIUHbI (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.

3amana TUIOTHOCTH PACIpEIeNICHUs] CUCTEMBI ABYX CIIYYailHBIX BEIUWYHH f (x, y). Haiitu xoa¢-
¢uipent A4, Ko3hHUINEHT KOPPEISILHH 7, .

A-(x+y)e™” 6 001. D 0<x<o
Fl )= Er)
0 gne obn.D  0<y<oo
3ananue 8.
Hano: X, Y — cioyvaitasle Benuuunsl, ¥ =3X +2, M(X) =2, D(X) = 4.
Haiitu: M(Y), D(Y), k
3ananue 9.
Hano: X, Y — cioyvaitasle Benuuunsl, ¥ =3X +2, M(X) =2, D(X) = 4.
Haiitu: M(Y), D(Y), k

xy’rxy'

xy’rxy'

N3 Ne9. «MaTemaTuyeckasi CTAaTHCTHKAY
Jlaubl BBIOOPOYHBIE COBOKYITHOCTH IS IBYX CIIy4alHbIX BEJIUUUH (M3MEpsIeMbIX MPU3HAKOB) X U V:

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 233 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

259 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 243 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

253 54.7 24.7 54.1 34.1 66.3 28.0 57.8 279 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

274 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. IIposectu rpynnupoBaHue AaHHBIX. [I0CTpOUTH KOPPENSLIMOHHOE MOJI€ U KOPPEISLHUOHHYIO Tal-
nuity. [loctpouTs sMnupudeckue pacupeaeneHus coctapistomux X u Y. Haiitu aGcomoTHbIC 1
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OTHOCHUTEJIbHBIE YaCTOThl M HAKOIUICHHbIE YacTOThl. HauepTuTh MOMUIroH U rUCTOrpaMMy YacTOT
Y HAKOTUIEHHBIX YacCTOT.

2. Haiitu BBIOOpOUYHBIC M HMCHPABJICHHBIE OIICHKM NMapaMeTpOB pacmupeneiceHus (cpenHee, AUCIEp-
cHsl, CpeiHee KBaJpaTUUYHOE OTKJIOHEHUE, aCUMMETpPHs, dKCLIeCcC, MOJa, MenaHa, KodhduiunueHT
BapHalum).

3. IIpoBecTu cTaTUCTHUECKYIO IPOBEPKY CTATUCTUUYECKOM TUIIOTE3bl O HOPMAIIBLHOM PacHpeesieHun
U3MEPSEMOTO MPU3HAKA 10 CIEAYIOIIUM KPUTEPUsM: a) CpEAHEMY KBaJIpaTUUHOMY OTKIIOHEHHIO,
0) pa3maxy BapbHpOBaHUS, B) MOKA3aTEIsIM HMCIPABICHHBIX aCHMMETPHHU U JKCIlecca, T) KpUTe-
puto IIupcona Xz (ypoBeHb 3HaUMMOCTH NpUHATH paBHBIM 0.05). B ciiydae npuHATHS TUIIOTE3bI O
HOPMAaJIbHOCTU pPacHpeesIeHNs HalTH JOBEPUTENbHbIE UHTEPBAJIbI /ISl MAaTEMaTHYECKOIO OXKH-
JAHUS U CPEAHETO KBAJAPAaTUYHOIO OTKJIOHEHHUs NpU ypoBHE HaéxHOCTH 0.95.

4. Haiitu u 3anucath B KOPPEIAIUOHHYIO TaOIUIly YCIOBHBIE cpeanue. Ha koppersiimoHHoM moJie
MOCTPOUTH JIMHUU perpeccuu. Hailtu ucnpaBiaeHHbINH KOPPEISIIUOHHBI MOMEHT U KOYPPUIIUEHT
koppessiiuu. [IpoBepuTh TUIIOTE3y 0 HE3aBUCUMOCTH NMpU3HAKOB X u Y (YpOBEHb 3HAYMMOCTH
npuHATh paBHbIM 0.05). Paccunrars ko3 duirienTs! nuHeitHon perpeccuu (X Ha Y wim Y Ha
X).IlpoBepuTh 3HAYMMOCTh ypaBHEHHs perpeccuu. HaliTu noBepurenbHble MHTEPBAJBI IJIs KO-
3¢ GUIMEHTOB KOPPEIALNU U JIMHEHHOM perpeccuu (rpu ypoBHe HanéxHoctu 0.95).

Ilpumepnuie sapuanmal pacuemno-zpaguueckux pabom (PI'P):

PI'P Ne 1. «Matpunspl. Onpenenurenu. CJIAY»
3anava 1. Haiinute npousBeneHue MaTpui

2 4 -1\ (1 1 -1 3
2 -1 1
03 7|2 -2 0 =2
00 -2)1 1 =2 >0 T
1) - D) ;
3.0 -4\(0 0 1 5
5 7 9140 40 31-(4 2 0
5 =21 6 oo -l ’
2

(5 6]_(— 3] 2—1]_(2 3 4]
5)78 0 4 6)03 -1 1)

3anava 2. Beruncnure onpenenuTeny

4 -1 0 2 -4 3 11 3
0 7 2 5 10 -1 1 4
1)0 0 3’ 2)0 4 7’ 3) -2 =17 2’
1 14 -8 01 2
5 0 -4 1 0 2
4) 2 =7 2 ’ 5) 1 2 0.
3 7 =2
3amaqa 3. J/lana maTpuna 4 _ 0 1 4 . Haiimure
1 0 2 -4
0 0 1

1) AIZ’ 2) A24’ 3) detA4
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3anava 4. Haiinute oOpaTHble 1151 MATPULL

) 5 1 0 0
1)(] 22 5 -1|.
50
4 7 1

3anaya 5._Pemute cucremy a) MaTpUUHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa.

x + 3y + 2z = -7,

3x + 2y + 5z = 6,

4x + 3y + z =

3anaua 6. Pemmte cuctembl MeTogoM [aycca, ykaspiBas B KaKAOM clydae paHru marpun 4 u

(A|B ) B onHOponHBIX cucTeMax BBIMHUIINWTE (DyHIAMEHTAIbHYIO CUCTEMY pEIIEHUN TaMm, TJie OHa

€CThb.
2x + 4y + 3z = 5, 3x + 7y - 3z = 14,
1. 4—x + 2z = =3, 2.5x + 3y + 4z = 2,
6x + S5y + z = 21 2x + 8y + 23z = -4
x + 3y - 2z =35, x + 2y + z =0,
3.92x + S5y - 4z = §, 4.-x + 3y + z = 0,
4x + 1ly - 8 = 3. 2x + Sy + 3z =
3x, +5x, +6x; —-4x,= 0,
4x, +7x, +10x; —-7x,= 0,
5.¢2x, +3x, 2x, -x,= 0,
x, +2x, +4x; -3x,= 0,
X, -8x; +7x,= 0.

PI'P Ne2 «IIpou3BoaHasi U €€ NIpUMEHEHHE»

1. Haiitu npousBoausie 1 1uddepeHiraibl nepBoro nopsjaka
1)y Tcosx

y= )
Sx+1
2) y=(2+5x)" —3cosTx,

3) y:g—4x-arcsinx,

4) y=(cosx)* .

2. Haiitu npou3BoaHyr0 GpyHKIUH, 33aHHOM HESBHO e’ —5xe" —2xy+11=0.
. . x=3cost -5,
3.Haiity mpou3BoAHYyI0 QYHKINHM, 3a[aHHOI TapaMeTPUIECKH
3
y=4t" +5.

4. HaiiTu pou3BOIHBIE IEPBOrO NMOPAIKA QYHKIUN ) = x’e™.
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2 x=3t-1¢

4 GbyHKIUN: a) , ’ 6)y=5*/;.
y=3t"

5. Hanigute ﬂ u
dx

) 2 o
6. Hanmmmre ypaBHEHHe KacaTelnbHOI K mapabone y =X~ —4x + 2 B Touke ¢ abemuccoit x, = 0.

[TocTpoiiTe rpaduk u KacaTeabHYIO.
7. Haitnute HauOosblliee U HAaUMEHbIIIEE 3HAYCHUS (PYHKITUU Ha 3aJaHHOM OTPE3KE

f(x)=2x"—6x"—18x+7 xel-2:2].

. 1 . .
8. Uccnenyiite ynkmuio y = §x3 —2x? Ha PKCTPEMYM U MOCTPONTE ee cXeMaTHuecKuii rpaduk.

3

y= 2
9. Haitaure acMMOTOTHI ¥ IOCTPOMTE CXeMaTUYHO Tpaduk GyHKIIUN (x+1) .

10. IIpoBeauTe moyHOE MCCIEA0BAHUE U TOCTPONTE rpaduK QYHKIUHU Y =

(x=1)°

X

11. Beruucnure npeaensl, UCHOJIb3ys paBuiio Jlonurans:
. 2x7 =8x* +13x-10
a) lim—; > ;
=2 x7 =2x"+3x—-6
0) xlinfox . ln(e — 1).

12. 3aBUCUMOCTh IIyTH OT BPEMEHH NpPU NPSMOJUHEHHOM JBWKEHUU TOUYKU 33/a€TCS YpaBHEHHEM
=—t>+2t*-3,1r0€e § — IIyThb B M, @ { — BpeMs B C. BBIUHCIHMTE €e CKOPOCTh U YCKOPEHHE B MO-

MEHT BPEMEHHU ¢ = 4cC .

PI'P Ne3 «HeonpeneneHHbIN U onpeae/IeHHbI HHTErPaJjD»
1). BoruncnuTh HeoOnpe1eIeHHbIE HHTETPAJIbI

1 x\/_ 2 ]
J - = dx
1. > 2. 3 2?3

—

el
_ (2 t 6
3 2 Sm(sx_lj J. fmxx 5.J'x(3x2+1)4abc
2x -1 ﬂd
6_Ix2+2x+10dx , [Nimereax I(x‘2)3 :
A J- dx ’ J' ’ I dx
0 J.xe dx, 10, CxGHD 0 T x x24T o Y cosxsindx’

dx
13 J'(x+1)\/x2 +2x-1.

2) Boluncnuth onpeaeneHHble HHTET palibl

2 n

[+ %)dx. [nsin xdx

Lo o 2. 2
3). Beruncauts miuomaas GUrypsl, OrpaHu4eHHOMN JIMHUAMU
1) 3x—y=4’ y* =6x
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x =2cost
4). BeluncnuTh AMUHY 1yTU KPUBOH, 3aJaHHON ypaBHEHUEM

1) y=Inx, 3 <x<Al5.

2) P= 3¢, —n/2<p<m/2
=e'(cost+sint),
3 x=e’(cost—sint), T/2<t<T.

5). Beruncauts o0beM Tena, 00pazoBaHHOIO BpaleHueM BOKpYr ocu Oy (urypsl, orpaHu4eHHOM Ipa-
2.2 2
¢bukamu QyHKUIMN x=3-y , XY +1
PI'P Ne4 «/IluddepennuaibHble ypaBHEHUSD»
1. Haitti oOmuii muaTerpan wim oolinee pemenne quddepeHnnanrbHOro ypaBHEHUs MIEPBOTO MOPsIKa
(B mpuMepax T), a) pemuTs 3a1auy Komn):
x* +2xy—5y°

D V4-x*y' +xp° +x=0, 2) 20xdx —3ydy = 3x> ydy — Sxy*dx, 3) y' = g ,
X~ —6xy

' =sin 2 "+y=xy’
4){); ycosx x’ 5 {xy Ty=xy , 6) dex_xy—-i_ldy:().
y(0) = — y() =1 X

2. Haiitu oOmiee pemenue nudepeHnnanibHOT0 YpaBHEHHUS:
1) y'"xInx=y",2) A1+x*)y" +2xp" =12x".
Yy = 2sin3 ycosy
y(l)— y'=1"
4. Haiitu oOuiee penieHue nn(b(bepeHuHaﬂLHoro ypaBHEHUs (B IpUMepe 1) pemuTh 3a1aqy Komm):
1) y"=2y" +y=xe" 2) V' + 4y +5y =x’
3) Y —4y"+5y" =6x> +2x-5, 4) y'"+2y" -3y =Bx+6)e",
5) "' =4y +4y =e*(cosx +3sinx), 6) y'"' — 64y’ =128cos8x — 64e™",
7 y'+y=1/sinx
y7/2)=1,y'(x/2)=m/2
5. Pemute cucremy 1Y nepBoro nopsiaka IByMsi Cloco0amH - MOJCTAHOBKHU U MeToIoM Dilepa
{y’ =2x-5y+e'

3. Haiitu pemenue 3anauu Kormu:

x'=y—6x+e”

PI'P NeS. «Paabr»
1. JlokazaTh CXOAMMOCTh U HAUTU CYyMMY psia "=
2. HccnenoBarh Ha CXOAUMOCTD PSbL:

a)zlsmnj;[ 6)i sm( ] i '((23";1)' F)in(3n_2]n

n+n2

- o \4n+1
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) i !
= Gn+yJIn(n+5)

3. UccnenoBaTh psiibl Ha a0COJIIOTHYIO M YCIIOBHYIO CXOJAUMOCTD:

)Zsmnf ’ Z (-1)" Z( '@+l

nn(n+1) =~ % 3n+2

y - (=D
4. Haiitu cymmy psima » ————— ¢ TouyHOCTHIO 110 0.001.
YMMY'P ,,Z:]: 4"2n+1)

5. Haiiti 06:1acTh CXOJMMOCTH CTETICHHOTO Psijia:
S(-D"2"(x+1)" 4" (x— 3)2” = (=D (x+2)>""
a , B .
) ,,Z:]: 3n+2 ) z 2n+ ) z 2
6. Paznoxuts QyHKIUIO B psif Tennopa 0 CTENEHIM X :
a) 3+e )’ ,6) 7/(12+x—-x)*,B) In(1-x-20x%).
7. Beraucnute nHTErpait ¢ TO4HOCTHIO 10 0.001:

b
8. Haittn mpubmmwkénno pemenue 3amayn Ko B Buae oTpeska psga Teimopa mo CTENeHsIM X C 4e-
yrr — x2 +y2
y(0)=0,y'(0)=1
9. Paznoxuts B psan Oypre QyHKIHIO, IEPUOAUUECKYIO C TIEPUOJOM 277 , 3aJIaHHYIO Ha OTPE3KE
x+m,—-7t<x<0

T, 0<x<~&x

10. Paznoxuts B pan @ypre QyHKIINIO, NIEPUOIUUECKYIO C IEPUOAOM 4 , 33JJaHHYIO HA OTpPE3Ke

2, -2<x<0
[-2,2] bopmynoii f(x) = {" T
X,

n=1

0.2
0) J.sin(25x2 )dx .
0
TBIPbMSI HEHYJIEBBIMU KOAPPUIIMECHTaAMHU: {

[~7,7] dopmynoit f(x) =

0<x<2
11. Pa3noxute a) B psij 0 KOCHHYcaM U 0) B psAl 10 cuHYycaM (DYHKIIHIO, 3a1laHHyi0 Ha oTpe3ke [0,3]
X, 0<x<1

dopmynoit f(x) = 3—x’ l<y<3

33



7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)KYTO'lHOﬁ arreCcTranmmu

a) Ilaann

PYEMBLIC PE3YJbTAThI oﬁyqem/m H OICHOYHLIC CPEeACTBA NJIS IIPOBEICHUS HpOMe)KyTO‘lHOﬁ aTreCranmum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnanupyemsle pe3yabTaThl 00yde-
HUS

OneHouHbIE CpesicTBa

OK-1 - cnoco0HOCTBIO K a0CTPAKTHOMY MbIILIEHH

10, aHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBHBIC ITOHATHA WU METOAbI MaTeC-
MaTHYCCKOI'o aHajin3a

1. @OpMYyIUPOBKU OCHOBHBIX TEOPEM (CBOICTB, MPU3HAKOB M3Y4aeMbIX MOHSTHI, HEOOXOAUMBIE U
JIOCTaTOUYHBIE YCIOBUS) B U3y4aeMbIX pa3Jienax Kypca.

2. Metop! pacKpbITUSI HEOIIPEAEIEHHOCTEN, BBIICHEHUS! HENTPEPHIBHOCTU (DYHKIIUU OJHOM NEepeMEH-
HOM.

3. Anroput™ TNpHOMMKEHHOTO BBIYMCICHHUS (YHKIUH C MOMOINbI0 auddepeHnana; HamucaHus
ypaBHEHUs KacaTeJIbHOU NMpsMOH (TJIOCKOCTH).

4. ANTOPUTM TIOJTHOTO MCCIE0BaHUS (DYHKIIUH.

5. MeTop! BBISICHEHHUS! KJIACCOB MHTETPUPYEMBIX (DYHKIMH, a TaKKe METOJbl MHTEIPUPOBAHHS OC-
HOBHBIX KJIACCOB (DYHKITHH.

6. CriocoObl BBISICHEHUS CXO/IMMOCTH HECOOCTBEHHBIX UHTETPAJIOB

YMmeTn

- KOPPEKTHO BBIPAXKATh U apTyMEHTH-
POBaHHO O0OCHOBBIBATH IMOJIOXKECHUS
MpeAMETHOI 001acTH 3HAHUS U METO-
JIOB MATEMaTH4ECKOT0 aHaJN3a JIst
IMOCTAaHOBKHU U PCIICHUSA KOHKPETHBIX
MPUKIIAIHBIX 3aaa4

IIpumepnuvie 3a0anus u 3a0auu
3ananme 1. CocTaBbTe aJIrOPUTM PELIEHHUS .. ... 3aJIaUH.

3aganne 2. Beranciure npuOIMKEHHO Y = 5\/X_2 mpu x = 1,03.
3anaua 3. Beranciure npezen no npasmty Jlomurans lim arcsin(2x—4)
x—2 x> -4

3ananue 4. ChopmynupyiiTe HeOOX0AUMOE YCIOBUE SKCTpeMyMa (QYHKIUH OJHOHW NepeMEHHOM.
3amaua 5. KakoB reoMeTpU4ecKuii CMBICI ONPEIEeICHHOTO HHTETpaia OT JaHHOW (YHKIMHU B JAHHOM MHTEpBaJie B JAeKap-
TOBOM crucCTEME KOOPIUHAT?
3aganue 6. YKaxuTe BepHOE yTBEPKICHUE O (QYHKIIMH ABYX HEPEMEHHBIX:

a). TPaJMeHT MepIeHINKYIISIPeH KacaTelIbHOH TTOCKOCTH;

0). rpaIMeHT SBJSIETCS PONU3BOIHOM 110 HANIPABIICHUIO;

B). TPa/IMEHT SBJISIETCS KAcaTeNIbHOM K JIMHUN YPOBHS;

T). TPQANEHT ONpeeNsieT HalpaBieHue MaKCUMaJIbHOM CKOPOCTH M3MEHEHHS (DyHKIHH.
3apanue 7. Yxaxure JIOXKHOE yrBepskaeHue o GyHKIMN IBYX IT€PEMEHHBIX:
a). HempepbIBHAs QyHKLMS Beeraa auddepeHnrpyema;
0). QyHKIMS, UMEIOIIas Tpee B Touke M, MOXeT ObITh pa3pbhIBHA B ATOH TOUKE;
B). y auddepeHnupyemMoii QyHKINH CYNIECTBYIOT YaCTHBIE IIPOU3BO/IHBIC;
T'). U3 HEMPEPHIBHOCTH YaCTHBIX IPOM3BOAHBIX B Touke M cienyer auddepeHnupyeMocTb GYHKIMH B 3TOH TOUKE.




CrpyKTypHBII

[Tnanupyemsle pe3yabTaThl 00yue-

3JICMCHT — OIICHO'—IHBIC CpeacTBa
KOMIICTCHIIHU
3apanue 8. Ha xakoil BbIcOTe r HaJl IEHTPOM KpPYIJIOrO CTOJA PaJHyca a ClefyeT IOMECTUTh JIaMITy, YTOObl OCBEIEH-
HOCTb Kpast crona Obl1a Haubomblieil? (CaMOCTOATENBHO MPOaHAIU3UPOBATh - 3HAHUS, METO/bI KAKOro pasjiesa MaTeMa-
THKH MTOTPEOYIOTCS JUIsl PEIICHHs IAaHHOW 3a1auH).
Brnaners - HaBBIKAMHU UCIIONB30BaHUs jornde- | IIpumepnvie npakmuueckue 3a0anus

CKH BEPHO, apryMEHTHPOBAHO U SICHO
CTPOHTH YCTHYIO M ITUCHBMECHHYIO pPeub
Ha PYCCKOM SI3bIKE, TOTOBUThH U PEIaK-
TUPOBAaTh TEXHHYECKUE TEKCThI C Ma-
TEMaTUYECKOW CUMBOJIMKOH Win (hop-
MyJaMH, TyOJUYHO MPEACTaBISITh CO0-
CTBCHHBIC M W3BECTHBIC HAyYHBIC pPe-
3YJIBTAThI, BECTH JIUCKYCCUU;

- HaBBIKAMH W METOAWKaMH 00001e-
HUS PE3YJIbTATOB PEIICHUS

3ananue 1. [lopazmpluuisiite:

1) BepHo 111, 4TO CyMMa, pa3HOCTb 1 MPOU3BENICHNE IBYX YETHBIX (DYHKIMH €CTh YyeTHast (QyHKIHs?

2) Kaxoii, B cMbICiIe YeTHOCTH, OyieT (hyHKIHS, paBHAsl IPOU3BEICHUIO (CyMMe) IBYX HEUETHBIX (pyHKIU?

3) CymecTByIOT 1 (DyHKIIMH, OOpaTHBIE caMUM cebe (TIpH J0Ka3aTelIbCTBE BCIOMHHUTE MpeUIoKeHne o rpadukax o00-
paTHbIX QyHKIWMIA)?

4) Moxer nu gyetHast pyHKIHS OBITH CTPOrO MOHOTOHHOH?
3apanue 2. Cucrematm3upyiite ¥ 000OIINTE BCE KIIOUEBBIE MOHSTHS W TMPHEMBI PEHICHHs THIOBBIX 3a7ad 10 TeMe
«IIpomsBoanas» u «IIpuMeHeHne TPOM3BOJHON NP HCCIIe0BaHNN (YHKIMNY. Pe3ynbraT opopMuTe B BHE TaOIUIIBL.
3aganne 3. CHUMUTE BUJEOPOIIUK Ha TeMy «S1 Haydy Bac pemaTh 3a4a4u o TeMe. ..». [IpumMepHsIii ciucok Tem:
1) deiicTBus HaJ KOMIUICKCHBIMH YUCIIAMH B pa3Hoil opme.
2) Beruncnenue npeaeiaoB QyHKINU OTHON IepeMEHHOM.
3) Pemenue 3a1a4 Ha UccieI0BaHNE HEMTPEPHIBHOCTH (PYHKIIMH U XapaKTEPUCTHKE TOUEK €€ pa3phiBa U T.J.
3apaua 4. J{is perieHns 3a1auu caeigaiTe CXeMaTHYECKUI YepTex U IMOoNTyduTe (hyHKIIMOHAIBHYIO 3aBUCHMOCTh 110 yKa-
3aHUIO K 3a7ade. Haiiaure obmacte onpeneneHust 3Tod QyHKIMH 1O CMBICIY 3aJayd. Beraucnure 3HaueHHs1 3TOH PyHK-
LUK TIPY TPEX pa3iIMYHbIX 3HAUYEHHSX apryMeHTa. Mccnenyiite ¢hyHKIMIO Ha HanOoblIee U HauMeHblIee 3HaueHus1. OT-
BETHTE Ha BONPOC 33/1a4H.
«Ceuenune TOHHENS UMeeT (OPMY NPSMOYTONbHHIKA, 3aBEPIICHHOrO Monykpyrom. Ilepumerp ceuenuns 18 m. Ilpu kakom
paznuyce NoJyKpyra IUIOIa b CeueHHs OyieT HanOoIbIIei?y

O6o03Ha4bTE PajMyc MOMYKpPYyra Yepe3 # W BbIpasute mwiomans S cedenns kak Gynkimo ot 7': § = S(r).

OIIK-4 - rTOTOBHOCTBIO C €CTECTBCHHOHAYYHBIX NO3UIIUI OLIEHUBAThH cTpoeHue, XUMHYECKHIi 1 MI/IHepaﬂbelﬁ COCTaB 3eMHOI KOPpPhbI, MOp(l)OJIOFI/I‘le-
CKHe 0COOEHHOCTH U TeHEeTHYECKHEe THIIbI MCCTOPOQKJICHI/IVI TBEPABIX NMOJIE3HBIX HCKOMACMBIX IIPHU PCHICHUHU 3a1aY M0 pAallUOHAIbLHOMY U KOMILJICKC-
HOMY OCBOCHHIO I'€COPECYPCHOI0 NOTCHIUAJIA HEAP

3HaTh

- OCHOBHBIE MOJIOKEHHUSI TEOPUH TIpeTie-
JIOB U HETPEpPHIBHBIX (QYHKUUH, rpadu-
KH OCHOBHBIX DJIEMEHTAPHBIX (QYHKIHHA
U WX CBOKMCTBA, OCHOBBI YHCIEHHOT'O
pellieHrs] TPaHCIEHAEHTHBIX YpaBHe-
HUM,

- OCHOBHBIE TeopeMbl audhepeHIm-

TeopeTnueckne BONPOCHI A 3a4eTa U IK3aMEeHOB

1 cemecTp (3a4eT)

1.  Martpuisl 1 nefictBust HaJl HUMU. CBOICTBa EHCTBUIM Hall MATPULIAMHU.

Ompenenurenu | u Il mopsakos.

Onpenenuteny 7 MOpsIKa U UX CBOMCTBA.

Cucremsl THHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u ux 3amich B MATpUYHOM BHIIE.
OO0patHast MaTpHlia U €€ BBIYHCIICHHUE.

Pemenust CJIAY mMaTpUyHBIM METOOM.

SAINAIE e
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnanupyemsle pe3yabTaThl 00yue-
HUS

OneHouHbIE CpesicTBa

AJIBHOTO ¥ UHTETPAILHOTO UCUYHUCIICHUS
(GYHKUMH OZHOW W HECKOJNIBKHX TIepe-
MEHHBIX, MeToAbl TuddepeHInaIbLHO-
r0 WCYMCIICHUS HUCCIIeNOBaHUs (PyHK-
IIUH, OCHOBBI YNCJICHHBIX METOJIOB BbI-
YUCIICHHSI ONPE/ICIICHHBIX HHTEIPAJIOB,
- OCHOBHBIC THIIBI OOBIKHOBEHHBIX
QG epeHIuanbHbIX YPaBHEHUN U Me-
TOJIbI UX PEIICHUS,

- OCHOBHBIC ITOHSITHS TEOPUU BEPOST-
HOCTEN U MAaTEMaTUUYECKOW CTATUCTUKHU

7.  ®opmynst Kpamepa

8. CxangpHoOe IPOU3BEICHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

9. BexTopHOE Mpou3BeAECHUE IBYX BEKTOPOB U €TO CBOMCTBA.

10. CwmemanHoe Mpou3BeieHre TPEX BEKTOPOB U €0 CBOMCTBA.

11. OcHoBHasl uesd aHAIUTUYECKON IeOMEeTpUH, IPUMEHEHHE BEKTOPHBIX IPOU3BEACHUIM.

12. TlpsiMas Ha IUIOCKOCTH. Pa3ianuHble BUJIbI ypaBHEHUM MPSIMOI Ha TNIOCKOCTH.

13. VYron mexay NpsIMBIMH Ha INIOCKOCTU. PaccTosHUE OT TOUKU A0 MPSIMOM Ha IUIOCKOCTH.

14. Dnnurnc u ero CBOMCTBA.

15. TunepOona u e€ cBoiicTBa.

16. Tlapabona u e€ cBoiicTBa.

17. TInockocTs B MpOCTpaHCTBE. Pa3nuuHble BUABI ypaBHEHUH MIIOCKOCTH B IPOCTPAHCTBE.

18. VYron mexay minockocTssMu. PaccTosiHME OT TOYKH 10 IIOCKOCTH.

19. Tlpsimas B mpocTpaHCcTBe. Paznuunble BUBI ypaBHEHUM MPSIMOI B IPOCTPaHCTBE.

20. BszaumHoe pacnonoxeHue MIOCKOCTH U MPSIMOM B IPOCTPAHCTBE.

21. Hunueapuyeckre U KOHUYECKUE MTOBEPXHOCTH.

22. TloBepXHOCTH BpalllEHHUs.

23. TloBepxHOCTH BTOPOrO MOPSIIKA.

24. Kpusas B IPOCTPAHCTBE.

25. @ynknumst. Crioco6s! 3aaanus. O6nacts onpenenenns. OCHOBHbIE dlleMEHTapHbIe PYHKIUH, UX CBOMCTBA, TpaduKy.

26. IIpenen pynkmuu B Touke. [Ipenen GpyHkimu B 6eckoHeuHOCTH. OJTHOCTOPOHHUE TPEICIEI.

27. BeckoHEUHO Maible 1 OECKOHEUHO OobIue (QYHKIHMH, CBI3b MeXAy HUMHU. CBoicTBa OECKOHEUHO MaJIbIX (DYHKIIHH.

28. Teopemsl 0 npenenax. PackpeiTue HeolpeneIeHHOCTEH.

29. 3aMeuaTenbHble IPEAEIbIL.

30. CpaBHeHHE OECKOHEUHO MaIIBIX (DYHKIMHA. DKBUBAJICHTHBIE OECKOHEYHO MaJble ()YHKIIMU ¥ OCHOBHBIE TEOPEMBI O
HuX. [IpuMeHeHne K BEIYUCIEHHUIO ITPEIENIOB.

31. HerpepbIBHOCTS QYHKIMH B TOUKE. TOYKH pa3pbiBa M UX KIACCUPHUKAIIHSL.

32. OcHOBHBIE TEOpPEMBI 0 HeTIpepbIBHBIX (GyHKIMIX. CBolcTBa (DyHKIMI HETTPEPHIBHBIX HA OTPE3KE.

33.IIpousBoaHas GyHKIMHU, €€ TEOMETPUIECKUN 1 (PU3UUECKUI CMBICIL.

34. YpaBHeHHs KacaTelIbHOM U HOpMaJH K KpuBoi. JluddepeHunpyemMocts GyHKIMN B TOUKE.

35. IIpon3BoaHast CyMMBI, Pa3HOCTH, MPOU3BENEHUS, YacTHOTO (yHKIMA. [Ipor3BoaHAs CIOKHON M 00paTHON (QYHKINH.

36. InddepennppoBaHre HESBHBIX U ITapaMeTPUYecKH 3afaHHbIX GyHkuuit. Jlorapudmuueckoe muddepenpposanme.

37. Tlpon3BOIHbIE BHICIIUX MOPSIKOB.

38. uddepennman pyakmuu. ['eomerpudeckuii cMbich nuddepenmnmana. OCHOBHBIE TeopeMbl 0 audhepeHIuanax.

39. Ilpumenenue quddepeHnrana K NpuOIMKEHHBIM BBIYUCICHUSIM.

40. OcHOBHEIC TeOpeMEbI MU hepeHIMaIbHOro ncunciaenus: Pomrs, Jlarpamxka u Komu.

41.TlpaBuno Jlonurans.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnanupyemsle pe3yabTaThl 00yue-
HUS

OneHouHbIE CpesicTBa

42. Y caoBust MOHOTOHHOCTH (PYHKITHH. DKCTpeMyMbl QyHKIWH. HeoOX0uMOoe 1 JOCTaTOYHOE YCIOBHUS 3KCTpEMyMa
GbyHKIMN.

43. HauOonpliee 1 HauMeHblIee 3Ha4eHHs1 GYHKIMM Ha OTPE3Ke.

44, Bemmykiocth rpaduka Gyakmuu. Touku nepern6a. HeoOxoauMoe U JOCTaTOYHOE YCIOBUS TOUCK Meperuoa.

45. AcuMnTOoTHI rpaduka GyHKIHH.
2 cemecTp (3K3aMeH)

46. TlepBooOpa3Has. HeonpeeneHHbIN HHTETpa U €ro cBOicTBA. Tabiuiia OCHOBHBIX HHTETPAJIOB.

47. OCHOBHBIE METO/Ibl HHTETPUPOBAHMS: 3aMEHA IIEPEMEHHOIN U UHTETPUPOBAHHUE IO YACTSIM.

48. MHTerpupoBaHue palOHAIBHBIX (YHKIMH.

49. WHTerpupoBaHHe TPUTOHOMETPUIECKUX (HYHKIIHH.

50. WHTrerpupoBaHue UppalMOHAIBHBIX QYHKIUH.

51. OmnpeneneHHbI MUHTETpall KaK IpeAen UHTErpaIbHON CyMMBI, €ro CBOMCTBA.

52. ®opmyna Hetorona — Jleiioauna. OCHOBHBIE CBOMCTBA ONPEICIIEHHOI0 HHTETPaa.

53. BerumcrneHue onpeneseHHOro HHTerpasia (3aMeHa rnepeMeHHOM, MHTErprupoBaHue 1o yacTsiM). VIHTerpupoBanue yer-
HBIX U HEYETHBIX (DYHKUMH B CHMMETPUYHBIX IIPEAENax.

54. HecoOCTBEeHHbIE UHTETPAJIBI.

55. T'eomerpuyeckne u HU3MUECKUE TPUIIOKEHHUS ONPEIEIIEHHOT0 HHTETpaa.

56. Oonacte onpenenenus OHIL. [Ipenen, HenpepbiBHOCT. CBOMCTBA (PYHKIIMI, HENPEPHIBHBIX B OTPaHMYEHHON 3aMK-
HYTOH 0o0nacTy.

57. YacTtHble IPOU3BOAHBIE IEPBOrO NMOPAIAKA, UX T€OMETPHUUECKOE UCTOIKOBAHHE.

58. YacTHble IPOU3BOAHBIE BBICIINX HOPSIKOB.

59. MuddepeHnpyeMocTs 1 MOTHBIN AuddepeHuan GpyHKIuH.

60. Ipumenenue noxHoro auddepeHnrana K MpuOIMKeHHBIM BEIYUCIEHUIM. JJuddepeHnnans BEICIINX TOPSIKOB.

61. IponsBomHas cnoxHo# (pyHkwH. [TomHas mpon3BogHAS.

62. VuBapuaHTHOCTBH ()OPMBI MOIHOTO AU depeHuaia.

63. JIuddepennupoBanue HesBHOW () YHKIINU.

64. KacarenbHas IIOCKOCTh M HOpMaJb K TOBEPXHOCTH.

65. DkcrpeMyM (DYHKIMH JABYX IepeMeHHBIX. Heo0X0oauMoe U TOCTaTOYHOE YCIIOBHE SKCTPEMYMA.

66. YcinoBHbI 5kcTpeMyM. Meroa MHOkuTeNnel Jlarpanxa.

67. HaubGonblee 1 HanMeHbIIee 3HaYEHNST QYHKIMU B 3aMKHYTOH 001aCTH.

68. uddepennuaibpable ypaBHEHHUS: OCHOBHBIE MIOHATHS. 3aa4ud, IIPUBOJISIINE K AU PepeHIINaTbHBIM ypaBHEHUSIM.

69. Teopema CyliecTBOBaHHS U €AMHCTBEHHOCTH pemeHus i pepeHnansHoro ypaBHEHUsL.

70. YpaBHEHUs c pa3AesoIUMUCI NEPEMEHHBIMU.

71. Opnoponusle quddepeHnnanbHble ypaBHeHHs | opsiika.

72. Jlunelinsle ypaBHeHus. YpasHeHus bepHymnmu.

73. YpaBHeHHe B OJHBIX tuddepennpmanax.
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74.
75.
76.

71.
78.
79.
80.
1.

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

JuddepeHunanbHple ypaBHEHHs! BBICIINX ITOPSAKOB: OCHOBHBIE TIOHSTHSL.

YpaBHEHUS, J0ITyCKaIOIINe MTOHIKEHNE TTOPsIIKa.

Jluneiinsie nuddepeHnanbHpIe ypaBHEHHS BBICIINX MOPSAKOB. JInHelHbIe oqHOpoaHbIe MU depeHInaibHbIe YpaB-
HEHUS 2, N-TO MOPSIIKOB.

Wurerpuposanne JIOAY c nocrossHEBIMU KO3 durmeHTamu.

JIunetinpie Heoguopomubie Y. Ctpykrypa obmiero pemennst JIHAY.

Merto/ BapHaliii IPOU3BOJIBHBIX MTOCTOSHHBIX.

Wnrerpuposanne JIHAY c nocTossHEBIMU KO3 UIMEHTaMH 1 TIPaBOi YacThIO CHEMAaIbHOIO BUJIA.
Cucremsl quddepeHuanbHpIX ypaBHeHHH. Teopema CyIecTBOBaHus U eJMHCTBEHHOCTH pelleHus. MeTox HCKIfo-
YeHHs IJIs1 pelIeHUs] HOPMaJIbHBIX CHCTeM An(depeHIINaIbHbIX YpaBHEHHH.

3 cemecTp (3K3aMeH)

DeMeHThl KOMOMHATOPHUKH: NEPECTAHOBKH, Pa3MeEIEeHHUS, COYETaHNUSI.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEHN: HCTIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JlevicTBust HaJ cOOBITHAME. AnreOpa COOBITHI.

TeopeMbl ClIOKeHNST 1 YMHOXKEHHSI BEPOSITHOCTEH.

BeposTHOCTD TOSIBIIEHHS XOTs1 ObI OZJTHOTO COOBITHSI.

dopMyiia OIHOM BepOsITHOCTH U (popmyna baiieca.

Cxema bepnyim, ¢opmyna beprynin, HanBeposiTHeHIIIee YNCIIO MOsIBIICHHH coOBbITHS A B cxeme bepHymn.
[Mpubmmxennsie Gopmyisl B cxeme bepHymm.

JuckpeTHas ciryuaiiHasi BeIMYHHA U CIIOCOOBI € 3aaanus. DyHKIuUs pacnpeIecHus.

MateMaTuueckoe 0XKHaHHe JUCKPETHOH cl1ydaliHON BEIMYMHBI U €T0 CBOUCTBA.

Jucnepcus AUCKpETHON citydalfHON BeUYMHBI U €€ cBolicTBa. Cpe/iHee KBaipaTHIeCKOe OTKJIOHEHUE.
HenpepriBHas ciydatinas Bennauaa. CBoiicTBa (DyHKIIUH paclpe/eIeHus.

[110THOCTH BEPOSTHOCTH HENMPEPBHIBHOM C1y4aliHON BEIUYHMHBI U €€ CBOWCTBA.

UncnoBble XapaKTEPUCTUKH HETIPEPHIBHBIX CIyYaiHBIX BEIHYHH.

PaBHOMEpHBIH 1 MTOKa3aTeIbHBIN 3aKOHBI PACIIPEAEIeHHs HETPEPHIBHBIX CIyYaiHBIX BEJIHIHH.
HopmanbHblii 3aK0H pacpeeeHns U ero CBONCTBa

IMonsiTue o 3akoHe Gonbix uucen. Teopema bepHymn.

YMmeTn

— pemaTh 3aJayd 1O HU3y4aeMbIM
TEOPETUYECKH pasfienam;

— 00cyxaath crocoObl 3 EeKTHBHO-
ro pemeHuss auddepeHIHATBEHBIX
YpaBHEHUH M WX CUCTEM; OMNPEAENTATh
3¢ ()EeKTUBHOCTD pEIleHUs 3aJauu, 10-

IIpumepnvle npakmuyeckue 3a0anus 014 IKIAMEHA U 3aUema:
1. Pemnte MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rae

1 3 3 8 &8 6
B C
-2 -4 -7 5 -3 9

2. Pemmths CUCTEMBI JIMHEHHBIX aNTeOpandecKuX ypaBHEHUH mo dopmynaMm Kpamepa, MaTpHYHBIM METOIOM, METOIOM
l"aycca:
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JYYEHHOI'0 C TIOMOIIBI YHCICHHBIX
METO/IOB; pacro3HaBaTh d((EeKTHBHEIC
pe3yabTaThl 00pPabOTKU SKCIICPUMEH-
TaJbHBIX TAHHBIX OT HEA(PPEKTUBHBIX

3x, +4x, +2x, =3
2x, —x, —=3x;,=-3
X, +5x, +x;, =2

AAAA, A (1:3;6), A, (2:2;1), 43(=10;1), A, (—4;6;-3).

3. JlaHbI KOOPAMHATHI BEPIIMH MHUPAMUBI Haii-

TH:
1) nnuny pedpa A4, ;
2) yron Mexxay pedpamu Ay 5 A4,
3) yron Mexny pedpom 44, U TPAHBIO 4.4, 4, :

4) mwiomaap rpaHu 4 Ay 4, ;
5) 00beM mUpaMuIbL.
B tpeyronbuuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5) HaiiTu JUIMHY BBICOTHI U3 BEPIINHEI A.
Hanucars xaHOHHUYECKHE M TapaMeTPUYECKHe ypaBHEHU MTPsIMOM, Tpoxostieid uepe3 Toukn M(2,1,-1) n K(3,3,-1).
CocTaBUTh ypaBHEHUE IUIOCKOCTH, ipoxosmei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
JlokazaThb, 4TO MpsIMbIE apauIeIIbHbL:

x+2 y-1 z X+y-z=0

3 -2 1, x-y-52-8=0

8. Haiitu yron mexxay npsamoi, npoxozameil guepes Touky A(-1,0,-5) u rouxy B(1,2,0), u miockoctsio x-3y+z+5=0.
9. OnpenenuTs TUI KPUBOW 2-T0O MOPAIKA U TOCTPOUTH JIMHUIO!

x*=9y* +2x+18y+73=0
2x* +3y> —4x+6y-7=0
y>—4x-2y-3=0

10. Beruncnure npenenst:

N e

4 .
— 3 . 2 _ _
a) 1im%; 0) 11m—3x aresin 3x ; B) 1imm,
xow x +3x° 4+ 2x x>0 COS X —COS” X 13 x—3
d ) _
11. Haiinure @ 11t GYHKIMI: a) Y = 34" . 6) x=cig2t,
dx y =1In(sin 2¢).
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12. Berauciurs: a) Al— \/§+i , 0) (l _l.)zx'

13. Haiiti HeompeneNnéHHbI HTErpal:  a) I sin 3x - cos Sxdx, 0) .[ 1—cosx ) I (2x+5)-e'dx.
(x—sinx)®

J20
o dx
14. BeluuCIUTh ONpPEAeNICHHbIN HHTEerpa .
+5

X
[ 2
2 X
1
15. Beuucnuth onpesieieHHbIN HHTerpail J4 x - arcsin xdx -
0

2
16. Haiitin muomanp ¢Gurypsl, orpaHMYeHHON JHHUAMHU: X = 4, y"=4x.

_fo_.2_.2 )3
17. HaiitTi 1 mocTpouTh 001acTh OnpeaeIeHus QyHKIH u=y9-x" =y +(x-y) .
3 .
18. Haiitu nonueiii aubdepennnan dynkimun: Z =X In Yy —sin2xy.
19. Haiiti 4acTHBIE ITPOM3BOMHBIE MEPBOro Mopsiaka (QyHKUIUH: Z = 5)C2y3 + ln(x + 4y).

. [ 2 2
20. HanucaTh ypaBHEHHE KacaTeJIbHOM IJIOCKOCTH U HOpPMAaJIH K IIOBEPXHOCTU Z =4/ X~ + )~ B Touke (3, 4, 5).

2 3
21. UccnenoBaTh Ha SKCTpeMyM QyHKIMIO Z = X — 2xy + 4y
22. Pemmmre 3anauy Komu:  ycos® xdy = (yz + l)dx, y(O) =0.

23. Haiire obmee pemenne quddepeniuansaoro ypasaenns V' + ¥y = e

24. Pemuth ogHOPOAHYIO cUcTeMY quddepeHnnanbHbIX ypaBHEHHUI:
x'=6x-y,

y' =x+4y.
25. Tlpu moctaBke ¢ 3aBoza Ha 6a3y 1000 pamguompreMHUKOB, V 55 BBINLUIH U3 CTPOS JaMIibl. HaliTi BEepOSTHOCTH TOTO,
YTO B3SATHIN HayJa4y MPUEMHUK OYIET UCIIPABHEIM.
26. IIsaTHAAATH 3K3aMEHAIMOHHBIX OMJIETOB COMEPIKAT 10 2 BOIMPOCA, KOTOPHIC HE MOBTOPSIOTCS, YK3aMEHYIOIIHICS 3HA-
€T TOJBKO 25 BompocoB. HaliTu BepOATHOCTH TOTO, UTO SK3aMEH OYAET CHaH, €CIIH Ui 3TOr0 JOCTATOYHO OTBETUTH HA
JIBa BOITPOCA OJTHOT'O OWJIeTa.
27. IlpuHrMaeM BEpOSTHOCTH POXKIEHHS MaJlbUMKa U JEBOYKH paBHbIMU. HailT BeposiTHOCTH TOro, uTo cpeau 10 HOBO-
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POXIEHHBIX 6 OKaXYTCSl MaJIbUUKaMH.

28. JlaH 3aKOH pacHpeeneHus: TUCKPETHON CllydailHOM BeTMYUHBL:
X: 110 120 130 140

p: 0.1 0.2 0.3 0.2 0.2

BBIYHMCIIUTH €€ MaTEMaTHIECKOE OXKUIaHHE, TUCTIEPCHIO U CpeIHEee KBaIpaTHIECKOE OTKIIOHEHHE.

29. Jlana QyHKIMS pacrpeaeiaeHus HEPEPHIBHOMN CITyIaliHOW BETMIUHBI X

150

0 npu x<0
0,25x° (x+3) npu 0<=x<=1

1 npu x>1

F(x)=
Haiiti muiotHOCTH pacnpenenenus f(x), mocTpouts ee rpaduk, BEpOsSTHOCTh MonajaHus B 3aJaHHbil nHTEpBan [0,5; 2],

o
Mx, Dx, x,
30. 3amaHo pacnpeseneHre BepOSITHOCTEN TUCKPETHON IBYMEPHON CllydailHOM BETMUUHBIL:

Y\X

2

5

8

0,4

0,15

0,30

0,35

0,8

0,05

0,12

0,03

Haiitu 3akoHBI pacnpeaciacHus COCTABJIAIONINX, KOS(l)(l)I/IHI/IeHT KOppeainmn

Bnanets

- IPAaKTUYCCKUMHU HAaBBIKAMU
HCTIOb30BAHMS MATEMaTHYECKUX
MOHSTUN U METOJIOB (M3y4aeMbIX
pa3aenoB MaTeMaTHUKH) MIPH PEIICHUH
MPUKIAJHBIX 3a1a4;

- HaBBIKaMH 00OOIIIEHUS PE3yJIbTATOB
pelIeHus, pe3yJibTaToB 00paboTKU
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- CII0CO0aMM OIICHUBAHUS 3HAYMMOCTH
M TIPAKTHYECKOM MTPUTOIHOCTH TIOITY-
YEHHBIX PE3yJIbTaTOB

Ilpumepnvie npuxnaousle 3a0auu u 3a0anuA

3agaua 1. [IpoBeputs, nexar JI1 TOUKU A(l; 0; 1), B(4; 4 6), C(2; 2 3) u D(IO; 14; 17) B OJJHOH MJIOCKOCTH.

3agaua 2. Ilpu nocTpoeHHH BUCSUEr0 MOCTa uepe3 peuky «Tuxas» U BBIACHEHUU HAJEKHOCTH COOPY)KEHUS, CTYJACHTHI
CTPOMOTPAAA CTONKHYJINCH C PEILIEHUEM CIIEAYIOIIeH 3aaun:

Tpoc, noiBelIeHHBIN 3a 1Ba KOHIIA HA OMHAKOBOW BBICOTE, UMeeT GopMy Ayru napabomsl. PaccrosiHne Mexy ToukamMu
KperieHus paBHO 24 M. ['myOuHa mporu0a Tpoca Ha paccTOSHUU 3 M OT TOYKH KperuieHus paBHa 40 cm. Omnpenenutsb
TITyOWHY TIporuda Tpoca mocepeinHe MEXAY KPEeIUICHUSIMH.

F=025)
( > >~/ 31eKTpOCTaTUYECKOrO OIS, MO NEPEMELCHHIO MIEKTPUUYECKOT0 3apsiia U3
B TOUKY 2_(’ ’ )

. X—COSX

lim———
3aganme 4. [Tokaxwure, uto npegen ** X +C0SX He MOXKET OBITH BBIUUCIICH 1O TipaBmty Jlomurans. Haliaure 3ToT penen
JIPYTHM CIIOCOOOM.
3ananme S. 3aBUCUMOCT, TYTH OT BPEMEHU INPU MNPSIMOJIMHEHHOM JIBOKEHUM TOUYKHU 3aJa€TCs YpaBHEHHEM

3apmaua 3. Haiitu paboty cuibt

M, =(0;4;2)

TOYKH
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s=—t+2t> =3, e s - IyTh B M, a [ BpeMs B C. BbIUKCIINTE €e CKOPOCTh U YCKOPEHHE B MOMEHT BpeMerH ¢ = 4¢ .
2

3apaua 6. K rpaduky GpyHKImu f(x)=3-x B €ro Touke ¢ abcruccoi 0 = 1r[pOBez[eHa kacatenpHas. Haiitu nmnomans

TpeyrojbHUKa, 00Pa30BaHHOIO KacaTeNIbHOH U OTPe3KaMHU, OTCEKaeMbIMU €10 Ha OCAX KOOpAHUHAT.

3agaua 7. B nmapke arTpakunoHoB ropoga N OMH M3 OTPE3KOB TPAEKTOPUH JBIDKEHUS MMOe3[a B «AMEPHKAHCKUX Top-

Kax» IpeacTaBisieT coOoi CHHyCOuLy:

s(t) = Asin(wt +@,) , 1€ A, o ¥ 0 — U3BECTHBIE YHCIIA.

OnpenenuTh yroj HakJIOHa K TOPU3OHTY MMOCETUTENS aTTPAKIHOHA J[. B MOMEHT BpEMEHH ¢ €ro IBUKEHHS 110 3TOMY OT-
PE3Ky.

3ananue 8. [Tomxymaiite, ¢ MOMOIIBIO CPENCTB KAKOTO pa3jiesia MaTeMAaTUKH MOKHO PELIMTh CICAYIOLIYIO 3a7ady.

«JIns yOopku cHera Ha yauIiax ropoja MCIOIb3YIOTCS CHEroyoopouHsle ManmHbl. OHM PaboOTalOT B T€UEHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 110 18 4acoB ¢ MOCTOSIHHON CKOPOCTHIO YOoOpku cHera 400 (M’/4). M3MeHeHne oGbeMa CHera, BbIIa-

ds
Y S@)
dt e — 00B-

3 4 —
eM cHera (B M°), BBITIABILIEro 3a Bpems ¢ (B yacax), 0<1<24. B yoment BpeMenn’ = 0 na yiuIax ropoza nexut 1000 v’

JIA0IIEro Ha YJIWIBI IrOopoJia B ropoac B TCUCHUC CYTOK, MOXKHO ONMCATL YPABHCHUCM

S(t
CHera. Y CTaHOBUTE COOTBETCTBHUE MEXAY BpEMEHEM [ U 00BeEMOM CHCra, JIC)KALICTO Ha yJIulax ropoaa :] »
CocraBbTe MAaTEMATUYCCKYIO MO/JIC]Ib 9TOM 3a/1auu U peHInNTC e€.
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6) HOpﬂ)IOK NMpOBECACHUSA l'[pOMQ)KyTO‘lHOifI aTTeCTalui, IIOKa3aTe/IM U KPUTCPUHU OLICHUBAHUSA

[IpomexyrouHas arrectanus 1o qucuuIuinHe «MaTemaTnkay BKII0YaeT TEOPETHUECKHE BOIIPO-
Chl, TO3BOJIAIOLIME OLEHUTh YPOBEHb YCBOCHHS OOYYarOIIMMUCSA 3HAHUM, U NMPAKTHUUECKUE 3aJaHMUS,
BBISIBJISIFOLIME CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BJIAJCHUM, IPOBOIUTCS B (popme 3k3ameHa (2 u
3 cemecTpsl) u B hopme 3auera (1 u 4 cemecTpsi).

DK3aMeH 10 JJaHHOW JUCLUIUIMHE IPOBOAUTCS B YCTHOU (popMe 10 3K3aMEHAMOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKUX BOIPOCA U JIBa MPAKTUYECKUX 3aJaHUSI.

Iloka3aTenu M KpUTepUM OLICHUBAHUSA 3a4eTa:

- JUId caa4yM 3a4veTa oOyyaloluiicsi Mokas3biBaeT copMupoBaHHOCTh komneTeHuuid OK-1 u
OIIK-4; T.e. CTyOEHT IOJKEH MOKa3aTh 3HAHUS HAa YPOBHE BOCHPOM3BEICHUS U OOBSICHEHUS UHPOP-
Mallii, UHTEJUIEKTYaJIbHbIE HAaBBIKU PELICHMs 3a/1a4;

- 3a4eT He C/IaH, €CJIM pe3yabTaT 00ydeHHs] HE JOCTUTHYT, OOyJarolIuiicsl He MOXKET M0Ka3aTh
3HAHMSI Ha YPOBHE BOCIPOU3BENEHUS U 00BsACHEHUS MH(POpMALlMU, HE MOXKET MOKa3aTh UHTEJUIEKTY-
aJIbHbIE HaBBIKH PEIICHUS TPOCTHIX 3a/au.

Iloka3aTenu M KpUTEepUM OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» — 00yJaroluiics JeMOHCTPUPYET BBICOKUNM YPOBEHb CHOPMUPOBAHHO-
CTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTUYECKOe U ITyOOKOe 3HaHue y4eOHOro Marepuana, CBO-
00JTHO BBINOJIHSET MPAKTUYECKUE 3a/1aHus, CBOOOJHO ONEpUPYET 3HAHUSIMH, YMEHHUSIMH, IPUMEHSET
UX B CUTyallUsX NOBBILIEHHON CI0HOCTH.

— Ha OLICHKY «XOpPOoIIo» — 00yYaromuiicsi 1eMOHCTPUPYET CPpEeIHUI ypOBEHb COPMHUPOBAHHO-
CTH KOMITETEHIIMI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS HE3HAUUTEJbHbIE OLINOKH,
HETOYHOCTH, 3aTPyIHEHUS MPU AHATUTHUECKUX ONepalusix, IepeHOoCe 3HaHUNW U YMEHUIl Ha HOBBIE,
HECTaH/IapTHbIE CUTYallHH.

— Ha OLEHKY «YIOBJIETBOPHUTEJbHO» — OOydaloIUNCsA JIEMOHCTPUPYET IOPOTOBBIM YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIUHN: B X0/1€ KOHTPOJIbHBIX MEPOIPHUATHI JOMYyCKAIOTCS OMKOKHU, TIpo-
SBJIIETCSA OTCYTCTBUE OTAEIbHBIX 3HAHUM, YMEHHI, HABBIKOB, O0y4JaIOUIUIICS NCIIBITHIBAET 3HAYUTEIIb-
HbI€ 3aTPyIHEHUS IPU ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYalUH.

— Ha OLIEHKY «HeYJA0BJIETBOPUTEIbHO»— 00y4aroIuiics 1eMOHCTpUpYeT 3HaHus He 6omee 20%
TEOPETUYECKOr0 MaTepuaa, JOIMYCKAaeT CYIIECTBEHHbIE OLIMOKH, HE MOXET MOKa3aThb MHTEIUIEKTY-
aJIbHbIE HABBIKU PELIECHUS IPOCTHIX 33734 WK HE MOXKET [T0Ka3aTh 3HAHU J1a)Ke Ha YPOBHE BOCIIPOU3-
BEJICHUS U 00bsICHEHUSI HH(OPMALIUH.

8 YueOHO-MeToanIeCcKOe U HH(POPMAIIMOHHOE O0ecleueHe JUCITUILTUHBI

a) OcHOBHas IUTEpATYpA:

1. Hlunaues B. C. Boicuias maremaruka: yueOnuk / B.C. [llunayeB. — MockBa: UHOPA-M,
2019. — 479 c. — (Boicmee obpazoBanue). — www.dx.dot.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcrt: anexTponnsiid. - URL: https://new.znanium.com/catalog/product/990716. — Pe-
UM JIOCTYIA: JUTsl aBTOPHU3. TIOJIH30BATENICH.

2. Maremaruka: yue6. mocooue / FO.M. [lanunos, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B. Huko-
HoBa, C.H. Hypuesa ; nox pexn. JI.H. Xyp6enko, I'.A. HukonoBoit. — Mocksa: UHOPA-M, 2019. —
496 c. — (Bricmee oOpa3oBanue: bakamnaBpuar). - ISBN 978-5-16-102130-9. - Tekct: 27€KTpOHHBIMN. -
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https://new.znanium.com/catalog/product/989802.— Pexum roctyna: st aBTOPU3. MOJIb30BaTEIEH.

3. Hanko, ILE. Beicuias matemaTtuka B ynpaxHeHUsiXx W 3agadax. (B 2-x uactax) [Tekcr] /
I1. E. lanko, A. I'. ITomos, T. . KoxxeBaukoBa. - M.: Beicmas mkoima, 1986-2009. ISBN: 978-5-488-
02201-0. - 6omnee 1000 mT.

®uxrtenronsil, .M. OCHOBBI MaTeMaTUYECKOTO aHainu3a: yueOHuk: B 2 dactax / [.M. duxren-
rosbil. — 11-e u3n., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. — 444 c. — ISBN
978-5-8114-0190-1. — TekcT : IeKTPOHHBIH // DNEeKTpOHHO-0MOIMoTeuHas cuctema «Jlanpy : [calT].
— URL: https://e.lanbook.com/book/112051 . — Pexxum foctymna: /i aBTOpU3. 0JIb30BaTENEH.

4. ®uxtenronsll, [."M. OcHOBBI MaTEMaTHUECKOI0 aHaNM3a: yuyeOHuk: B 2 yactsx / [.M. ®uxren-
rosbil. — 10-e u3n., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacte 2 — 2019. — 464 c. — ISBN
978-5-8114-0191-8. — TekcT: 2yIeKTPOHHBIHN // DNEKTPOHHO-OMOMMOTEYHAs cucTema «Jlanby : [caiT].
— URL: https://e.lanbook.com/book/115730 (nata obpamenus: 06.10.2019). — Pexxum pocrtyna: 1is
aBTOPH3. IIOJI30BATENIEH.

5. umaues B. C. 3agaunuk mo Beiciiel matemartuke: yue6. mocobue / B.C. Illunaues. — 10-¢
u3a., crepeotun. — MockBa: MHOPA-M, 2020. — 304 c. — (Bricmee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcr: anexkrponHsid. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOANYeCKHe YKa3aHUs

1. AbGpamoBa, U.M. DneMeHThl BEKTOpPHON aireOpbl U aHATUTHYECKON reomeTpuu: Mertoauue-
CKHE yKa3aHus A cTyaeHToB | kypca Bcex crenuanbHocteid. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii unterpai: Terpaab-korcnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, 1.A. Kpusbie u nosepxaoctu 2 nopsaka. [lonspras cucrema koopaunar. Ilpak-
tukyM — Marauroropck: 'OY BIIO «MI'TY um. I'"'11. Hocosa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopust pyHKIMII KOMIUIEKCHOTO TEpeMEHHOT0: MeToandeckue yka3zaHus U
BAapUaHThl MHAMBUIYAJIbHBIX 33/IaHUN JJIS CTYJAEHTOB BCexX cnenuanbHocTelt — Marauroropek: 'OY
BIIO «MI'TVY um. I''A. Hocosay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI UHTErpaJl: METOAUYECKUE YKa3aHUs JUIsl CTYyIeHTOB — Maruu-
toropck: I'OY BIIO «MI'TY um. I''1. HocoBax, 2010 — 12 c.

6. I'pauena, JI.A. DnemMeHTHI TMHEHHON anreOpbl, BEKTOPHOM anre0pbl U aHATUTHUYECKON reoMeT-
puu: YuebHoe nocobue. - Maruutoropck: ['OY BIIO «MI'TY um. I'.'1. HocoBay, 2010 — 63 c.

7. 'yruna E.M. Jlaboparopublii npaktukyM 1o cratuctuke ¢ npumenenuemM EXCEL: Meron.
yKa3. uisi  1abopaTopHBIX PabOT MO MaTeMaTH4ecKoW craructuke.- Marautoropck: 'OY BIIO
«MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. M3ocoB A.B. ['apmoHnueckunii aHanmu3: MeToaudyeckne yKa3aHus U BapUaHThI 3aJaHui Uil ca-
MOCTOSTEIbHON PabOTHI M KOHTPOJIS 3HaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, N.A. CoOwiTust U BeposiTHOCTh. YacTe 2: Meroa. yka3. - Marautoropck: ['OY
BIIO «MI'TY um. I''A. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBonnas u muddepenunan ynkuuu. [Ipaktukym.- Marautoropck:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masiuenko E.Il. UccnenoBanmne pynkumii u mocrpoenue rpapukon. [Ipaktukym. — Marauro-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 20 c.

12. Caymkuna H.®. Kombunaropuka. CobpiTre u BeposiTHOCTh. YacTs [: KomOunatopuka. An-
rebpa coObITHil: Meroa. ykazaHus 1o aucuuiuinie «MartemaTuka» uist cTyneHToB | kypca Bcex crie-
muanpHOCTEH. — MI'TY, 2007. — 17 c.

r) JJIeKTPOHHbIE PecypcChl:
1. AxmanoBa 3. C. HeonpeneneHHbIlid HHTErpa: OT TEOPUH K MPAKTUKE [ DIEKTPOHHBINA pecypc]:
yuebHoe nocobue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TV, 2015. — 1 anexTpoH. ont. Auck
(CD-ROM). — URL:

44



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

2. Ananutudeckas reomeTpus [DnexTpoHHbid pecypc|: npaktukym / T. I'. Ky3una, O. C. Anmapo-
cenko, T. B. Mopo3osa, O. B. [lerposa; MI'TY. — Maruuroropck, 2010. — 114 c. : un., Tabna. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/31
3.pdf&view=true. - MakpooOBEKT.

3. Anucumos A. JI. Marpunpl. Onpenenutenu. CUCTEMBI JIMHEWHBIX aJIreOpandecKiuX ypaBHEHUN
[DnexTponHbIit pecypc]: yuebnoe mocoodue / A. JI. Auncumos, T. A. bornapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck: MI'TVY, 2017. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3
361.pdf&view=true. - Makpoo6nekT. - ISBN 978-5-9967-1000-3.

4. bonnapenko T. A. MHTerpanbHO€ ncuMcieHUue GYHKIUU OJHOM epeMEHHON [ DIeKTPOHHBIH
pecypc] : yuebnoe nocodue / T. A. bongapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 anek-
TpoH. ont. aAuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3
342 .pdf&view=true. - Makpoo6bekT. - ISBN 978-5-59967-1001-0.

5. BbynbiueBa C. B. MaTtemaruka: npezienbl 1 HepepbIBHOCTh (DYHKIIMHU OJJHOW MEPEMEHHOM.
[IpaxTukym [DnekTpoHHbIN pecypc]: yueOHoe nocodue / C. B. BynbrueBa; MI'TY. - Marautoropck:
MI'TYVY, 2017. - 1 snextpon. ont. nuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3
338.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. /luddepennmanbapie ypaBHeHHS [ DNEKTPOHHBINA pecypc] : yuebHoe mocoodue /
M. B. beikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1 a3neKTpoH. OIT.
muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1
045.pdf&view=true. - MakpoOObEKT.

7. W3ocoBa JI. A. OCHOBBI MaTeMaTUYECKOTO aHANIM3a [ DIEKTPOHHBIN pecypc| : yaeOHOE 1moco-
oue. Y. 1. Iuddepennnansuoe ucuncienue QyHkuu oanou nepemennHoi / JI. A. M3ocoga, JI. A.
I'pauesa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?’name=1400.pdf&show=dcatalogues/1/1123913/1
400.pdf&view=true. - MakpoOOBEKT.

8. Koporenkas B. A. ®yHKINN HECKOIBKUX NTEPEMEHHBIX [ DIIEKTPOHHBIN pecypc] : yuebHoe Mo-
cobue / B. A. Koporeukas, 1O. A. U3sekos ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 anexTpoH.
ont. nuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1
164.pdf&view=true. - MakpoOOBEKT.

9. Teopus BEpOSTHOCTESH M MaTeMaTHYECKasi CTATUCTHKA: DJICKTPOHHOE ydeOHOE TIocoOme 1
MIPaKTUKYM ¢ JabopaTopHbIMU paboTtamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. U30coBa, JI.
A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TY, 2013. - 1 anektpoHn. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/93
1.pdf&view=true. - MakpooObEKT.

r) Ilporpammuoe odecnneuenne u UHTEpHET-pecypcebl:

1.
Haumenosanmue 110 Ne noroBopa CpoK AeiCTBUS TUIICH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 or 17.09.2007 0eccpodHO
Kaspersky Endpoint 1-300-18 ot 21.03.2018 28.01.2020
Security VTS OusHeca-
CrannapTHBIN
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7Zip CBOOOIHO paclpoCTpaHIeMOe 0eccpodHO

2. wuHpopMmanuoHHble ceTu MHTepHeT:

1) Poccuiickas rocynapctBenHas oubnuoreka [Dnexkrpornsiii pecypc] /Llenatp undopm. Texwo-
noruit PI'b; pen. Bnacenko T.B., Web mactep Koznosa H.B. — Dnekrpon. [lan. — M.: Poc. I'oc. 6-ka,
1997. URL:http://www.rsl.ru/, cBoG01HBIN.— 3ari. ¢ 3KpaHa. f3. pyc., aHrI.

2) Poccuiickas HanmoHanbHas oubauoteka. [Dnekrponnbiit pecypc| / —URL: http:// www.nlr.ru .
S3.pyc.

3) l'ocynapcTBenHast myOoau4Hasi Hay4HO-TeXHUYeckass oubnuoreka Poccun [DnekTpoHHBIN pe-
cypc] / — Pexxum pocryma: http://www.gpntb.ru , cBoO601HbII.— 3ar. ¢ 3kpana. S3.pyc .

4) Public.Ru - ny6nuunas uarepuer-oudnuorexa URL:http://www.public.ru/ .

5) Crynenyeckas Oubnmorexka [DneKkTpoHHBIM pecypc]. — Pexum goctynma: http://
http://studlib.com , cBoOG0AHBII.— 3ariI. ¢ 3KpaHa. 3. pyc., aHTI.

6) KommbroTeppa: Bce HOBOCTH IPO KOMIBIOTEPHI, Kelle30, HOBBIE TEXHOJIOTUH, HHQOP-
MaIlMOHHBIE TEXHOJOTUH [ DNEKTPOHHBIN pecypc]. — [lepuoandeckoe annekTponnoe NHTepHeT-u3nanme
— Pexxum nmoctyna: https://www.computerra.ru/ — 3ari. ¢ 3xpana. f3. pyc.

7) Cuctema «MHTEpHET-TpEeHAXEPHI B cpepe 0Opa3oBaHUs» HA CaWTe WWW.1-exam.ru.

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecreucHue JUCHUIINIMHBI BKIIIOYACT:

Tun 1 Ha3BaHUE ayIUTOPUU OcHallleHrue ayIuTopun
VYueOHple ayautopuu Uil nposere- | Jlocka, MyabTUMEIUWHBIE CPEACTBA XpaHEHUs, Iepejaud U
HUS 3aHATUN JEKIIHOHHOTO TUIA IpeJicTaBiIeHHs] HHPOpMaIK

VYueOHble ayautopuu sl nposere- | Jlocka, MyabTUMEAUMHBIN IPOEKTOP, SKpaH

HUS MPaKTUYECKUX 3aHITUH, rpynno- | KoMmiiekc metoauueckux pa3paboTok (pa3gaTouHoro mMarte-
BbIX U MHIUBUAYAJIbHBIX KOHCYNbTA- | pHajia ¥ METOAUUYECKUX YKa3aHHI) U\UIN KOMILIEKC TECTOBBIX
WA, TEKYHNIEro KOHTPOJSA W IpOMe- | 3aJaHUM JJIA MOArOTOBKH U MPOBEACHUS TPOMEKYTOUYHBIX U

YKYTOYHOM aTTeCTallU pyOEKHBIX KOHTPOJIEH
[Tomemenus nus camocrositenbHOM | [lepconanbHbie KOMIIBIOTEPHI ¢ makeToM MSOffice, Beixogom
paboOTHI ydaruxcs B VIHTEpHET U ¢ JOCTYIIOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-

00pa30BaTeNIbHYIO CPEy YHUBEPCUTETA

[Tomemenue ans xpanenust u npodu- | [lkadsl A1 XxpaHeHUsT yueOHO-METOIUUECKON JOKYyMEHTa-
JAKTUYECKOro OOCTyXMBaHHUS y4yeO- | Luu, yueOHOTo 00Opy10BaHUs U Y4€OHO-HAIJISIIHBIX TOCOOUIA
HOTO 000PYTOBAHMS
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