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ABSTRACT

Specialist’s in 08.05.01 Construction of unique buildings and structures

Study profile Construction of hydrotechnical constructions of the increased responsibility

Course title: Calculus of variations

Basic part of Blok 1, 4 credits.

Instructor: Eliseenko I. L.

At the beginning of the course, a student should be able to:

- ability to find partial derivatives of functions of several variables and full derivatives of
complex functions of several variables,

- ability to solve linear and nonlinear systems of equations

- ability to solve differential equations and systems of differential equations

Learning outcomes: GPC-2 - possession of effective rules, methods and means of collecting,
exchange, storage and processing of information, skills of work with the computer as a means of
information management; GPC -6 - the use of the basic laws of natural Sciences in professional
activities, the use of methods of mathematical analysis and mathematical (computer) modeling,
theoretical and experimental research; GPC 7 - the ability to identify the natural-scientific nature of the
problems arising in the course of professional activity, to attract them to solve the corresponding
physical and mathematical apparatus.

Course description: In the discipline "calculus of variations” deals with the classical problem
of the calculus of variations; problems with higher derivatives, functional dependent vector functions;
functions that depend on functions of two variables; problems with moving tips and moving boundary;
problem of Bolza; tasks on a conditional extremum: the problem of Lagrange and the isoperimetric
problem; approximate methods of solution of problems in calculus of variations: the method of Ritz
and the finite element method.

Main course literature:

1. Averbukh, Yu. V. the Simplest problems of calculus of variations [Electronic resource]:
textbook / Y. V. Averbukh, T. I. Serezhnikova. — Electron. text data. - Yekaterinburg: Ural Federal
University, 2014. - 41C. - 978-5-7996-1250-4. — Access mode:

http://www.iprbookshop.ru/65975.html

2. Variational calculus: a teaching package for high schools / L. 1., Eliseenko, far Eastern
state technical University. — Vladivostok: publishing house of FESTU, 2008

http://lib.dvfu.ru:8080/lib/item?id=chamo:385009&theme=FEFU

3. MOKLYACHUK, M. P. the calculus of variations. Extreme problems [Electronic
resource]: textbook / M. p. MOKLYACHUK. — Electron. text data. - Moscow, Izhevsk: Regular and
chaotic dynamics, 2006. — 428 ¢. — 5-93972-546-5. — Access mode:

http://www.iprbookshop.ru/16495.html

4. Parshev L. p. Variational calculus [Electronic resource]: guidelines for the
implementation of the model calculation / L. p. Parshev, A.V. Kalinkin, A.V. Mastikhin. — Electron.
text data. - Moscow: Moscow state technical University named After N. Uh... Bauman, 2010. - 56c. -
2227-8397. — Access mode: http://www.iprbookshop.ru/31379.html

5. Ryabikova T. V. Variational methods in problems of statics and dynamics of building
structures [Electronic resource]: textbook / T. V. Ryabikova, A. A. Semenov. — Electron. text data. —
SPb.: Saint Petersburg state University of architecture and civil engineering, EBS DIA, 2016. - 116 p. -
978-5-9227-0656-8. — Access mode: http://www.iprbookshop.ru/74323.html

6. Trakimas Y. V. fundamentals of variational calculus in examples and problems
[Electronic resource]: study guide / Yu. V. Trakimas. — Electron. text data. - Novosibirsk:
Novosibirsk state technical University, 2011. — 72 ¢. — 978-5-7782-1671-6. — Access mode:
http://www.iprbookshop.ru/45416.html.

Form of final control: exam.
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AHHOTanus K padoueil nporpaMMe IMCUMILIHHBI
«BapuanuoHHoe UCYHNCIEHNE)»

Kypc «Bapuanwonnoe wicuuciieHue» MpeaHa3HaueH A cTyneHToB cneruaibHoctr 08.05.01
«CTpOHUTENbCTBO YHHKAIBHBIX 3JaHUH H CcoOpykeHui». OOmas TpyJI0eMKOCTh IHUCIHUILTAHBI
cocTaBiseT 3 3aueTHbie equHuIbl 1 108 akamemuyecknx vaca. Y4eOHBIM ITUTAHOM IO JAHHOMY KypCy
npeaycMoTpeHsl Jieknuu (18 gacoB), mpakTudeckue 3aHsATus (36 4acoB), caMOCTOSTENbHAs paboTa
ctyneHToB (54 gaca), KOHTpOJb (27 yacoB). JlucuuminHa peaau3yeTcss Ha BTOPOM Kypce B Y€TBEPTOM
ceMecTpe W BXoauT B 0a3oByro uacth, umHAECKC b1.5.08.04. dopma koHTpons — sx3ameH. Kypc
«BapualmoHHOe UCYUCIIEHHE» CBSA3aH C JUCUUILUITMHON «MaTeMaTuueCKuii aHaIu3y.

Hean AUCHUILINHBI «Bapuannonnoe UCUHCIICHUE) - dbopMupoBaHue
oOuienpodecCHoHaIbHBIX KOMIIETEHIUH, OMPEeNIOIUX TOTOBHOCTh U CIIOCOOHOCTH CIIeLUaIcTa K
UCIIOJIb30BAHUIO 3HAHMM TMPU pEUIeHUH TMPAaKTUYECKUX 3a4ad B paMKax IPOU3BOJCTBEHHO-
TEXHOJIOTHYECKOM, TMPOCKTHO-M3bICKATEILCKOW W HAyYHO-MCCIIEIOBATEILCKOW MPOoQeCcCHOHAIBHON
NESTEIIbHOCTH.

3agayamMu JUCHMUILINHBI:

- OBJQJICHHE 3HAHUSAMHM U TMPAKTUYECKUMH HaBbIKAMHU B TNPUMEHEHHUH MAaTeMaTUYEeCKUX
MoJieJiell B MPUKJIaJAHBIX HHKEHEPHBIX 3a]a4ax;

- OBJIaJICHUE YMEHHUSIMH MpPH TOMOUIM COOTBETCTBYIOIIETO MaTEeMaTHYECKOIo armapara
HAXOAUTh PEIICHUS B MHKEHEPHBIX 3a7]a4uax U OLEHUBATh UX 3(P(PEKTUBHOCTD;

- BbIpa0OTaThb HaBBIKM IOCTPOCHHMS  MaTeMaTHYECKMX MOJEIel Mpu  peuieHUH
ONTUMHU3AIIMOHHBIX MHKEHEPHBIX 3a/1a4.

JUis ycnemHoro u3ydeHus AUCHMIUIUHBI «BapualnoHHOE HCYHCIIeHHe» y OOydaroluxcs
JTOJIKHBI OBITH CPOPMUPOBAHBI CIEAYIOLIUE MPEABAPUTEIbHbIC KOMIETCHIINN:

- YMEHHME HaXOJWUTh YaCTHbIE MPOM3BOAHbIE (DYHKIMN HECKOJBKHUX IMEPEMEHHBIX U IOJIHbIE
IIPOU3BOJIHBIE CIOKHBIX (PYHKIIMI HECKOIBKUX MTEPEMEHHBIX,

- CIOCOOHOCTH peniaTh JIMHEHHBIC U HEJTMHEHHBIC CHCTEMbI ypaBHEHUH,

- CHoCOOHOCTh pemath audQepeHIraIbHbIC ypPaBHEHUS U CHUCTeMbl Tud(epeHIMaTbHBIX
YpaBHEHUU.

B pesynbraTte W3ydeHHWS IUCIUIUIMHBI «BapWalMOHHOE WCYHCICHHE» Y OOydYaromuxcs
bopMUpPYIOTCS CIeAyIONIHe 00menpohecCHOHATEHBIC KOMITETESHITHH.

Koa u popmyanpoBka KoMneTeHIMU Itanbl GOPMUPOBAHUA KOMIIETEHIIUT

OIIK-6 3HaeT TTyOOKO W IMTPOYHO OCHOBHBIC ITOHATHS, M TEOPEMBI
HUCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB Kypca

€CTCCTBEHHOHAYYHBIX JUCIUILIMH B yMeeT UCIIOJIb3YsI COOTBETCTBYIOIIMM MaTeMaTUUECKUN
poheCCHOHANBHOM NI TENLHOCTH, amnmapar peliath THIOBbIE 33/]Ja4i, CTPOHUTH
MPUMEHEHHUEM METOIOB MaTeMaTHYECKIE MOJEIH

MAaTEeMaTHU4YCCKOI'O aHaJIM3a U BJIaaceT HaBbIKaMU IMTPUMCHCHUA MATCMAaTHYCCKHUX Moz[eneﬁ
MaTeMaTHYECKOr0 (KOMIIBIOTEPHOTO) JUTSL OTIMCAHUS ¥ UCCIICIOBAHUS PEATbHBIX O0BEKTOB,
MOJIETUPOBAHNUS, TEOPETUIECKOTO U CIIOCOOHOCTHIO BEIOMPATh ONTHMAaJIbHOE PEIICHNUE,
SKCIIEPUMEHTAIBFHOTO HCCIICIOBAHIS MIOCTaBJICHHOH 3a/1a4i

OIIK 7 3HAeT IyOOKO M MTPOYHO OCHOBHBIC MOHSTHSI, U TEOPEMBI
CIIOCOOHOCTBIO BBISIBUTH Kypca

€CTECTBEHHOHAYYHYIO CYIITHOCTh yMeeT aHAJM3UPOBATH IOCTABJICHHYIO 33[ady, HaXOJAUTh
npo0ieM, BOZHUKAIOIINX B X0J1€ METOJIBI €€ PEIICHIS, POBOIUTH aHAIH3
po(eCCUOHANBHOM JIEATEILHOCTH, MOJIYYCHHOT'O PEIICHUS
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IMPUBJICYD UX JJI PCHICHUA BJIagccCT MeTOI[HKOﬁ IMMOCTPOCHUS, aHAJIM3a U IPUMCHCHUA

COOTBETCTBYIOIIHH (DHU3HKO- MaTeMaTHYECKUX MOJIENEH sl pelIeHUs

MaTeMaTHYeCKHUH anmapar MPHUKJIAAHBIX 33129

OIIK-2 3HAET 0COOCHHOCTH aBTOMAaTHU3UPOBAHHBIX CPEACTB U

BiajieHneM 3¢ (HeKTUBHBIMU TEXHOJIOTHU OpPraHU3aluy U IPEI0CTABICHUS TEKCTa,

MIpaBUIAMH, METOJJAMH U CPEJCTBAMH TabmuIl, rpaduIecKuX 00HEKTOB

cbopa, oOMeHa, XpaHeHHUS U 00paboTKH OCOOEHHOCTH CO3JIaHUS U PEIaKTHPOBAHUS

UH(QOpMAIH, HABBIKAMU pabOTHI C rpaduuecKkux MHQOPMAIIMOHHBIX OOBEKTOB

KOMIIBIOTEPOM KaK CPEICTBOM CpencTBamMu rpaUIecKiX pelakToOpOB, CUCTEM

yIIpaBJICHUS HHPOpMaIuei MIPE3ECHTAITMOHHON U aHUMAITMOHHOHN TpaduKu
yMeeT yBEpPEHHO paboTaTh B JIFOOON OTMepaliiOHHOM

CHCTEME;

MOJIICP)KUBATH CUCTEMBI B CTAOMIILHOM padbouem
COCTOSTHUH; HAXOJIUTh, HHTEPIPETHPOBATh, COXPAHSITh
U TIepe1aBaTh HHPOPMAIIHIO

HCIIOJIL30BATh JIJIs TepeHoca uHpopManuu Qe
KapThl, IEPEHOCHBIC KECTKUE JIVCKH, IBJ-TUCKH U
T.JI.

UCTOJIh30BaTh KIFOUYCBBIC CIIOBA, (Dpa3bl I MOUCKA
He00X0oMMoH HGOPMAIHH;

BJaJiceT | HABBIKAMH OCYIIECTBIICHUS IMOMCKA UHPOPMAITIH B
0a3ax JaHHBIX, KOMITBIOTEPHBIX CETAX; UCTIOIB3YET
MOJyYCHHBIC 3HAHUS IS IOUCKA, aHAITU3a U
YCTaHOBKH aHTHBUPYCHBIX MPOrPaMM Ha KOMIIBIOTED

Jlnia hopMupoBaHMsl BbILIIEyKa3aHHBIX KOMIIETEHIIUH B paMKaXx AUCLMILIMHBI «BapuannoHHoe
UCUHUCIJIEHUE)» TPUMEHSIOTCS CIEIYIOLINE METObl HHTEPAKTUBHOIO O0YyUEHUS: IEKIUA-KOHCYIbTaLU,
JIEKIUS C 3apaHee 3aljIaHUPOBAaHHBIMU OIIMOKAaMU, JIEKIMS ITpecC-KOH(EPEHIHs; TPYIIoBast
JIICKYCCHSI, METOJIMKA «IE€PEBO PELICHUI», paboTa B MaJbIX I'pyMIaxX, TPEHUHT, 0OpaTHas CBS3b.



I. CTPYKTYPA Y COJIEPXKAHUE TEOPETUUYECKOM YACTH KYPCA

Paznen 1. Knaccuueckasi 3a1aua BaApualuoHHOTo ucuyucaenus (6 yac.)

Tema 1. [locTaHoBKa KJIaCCH4YeCKOM 3aJa4H BAPUALMOHHOT0 HCYHUCIeHHs (2 yac.)

@opMyIMPOBKU 3a7auyd O OpaxUCTOXPOHE M 3aJaud O HaMMEHbIIEH IJIOUIaJu MOBEPXHOCTH
BpaiieHus. DopMyIMpoBKa KIACCHUYECKOW 3aJaud BapHallMOHHOro wucuucieHus. OmnpeneneHus
NOHATHI: JTMHEWHOTO MPOCTPAHCTBA, HOPMUPOBAHHOTO NPOCTPAHCTBA, PACCTOSHHUA, (PYHKLIMOHANA,
JOMyCTUMON  (YyHKIMH, caboil JOKaJbHOW MHHMMAJIHM, BapuUaldl KpUBOHM, MEpBOM U BTOpOH
Bapualuy (QyHKLUMOHANA, OHKCTpeManu (¢yHKUMOHanma. Teopema DOiinepa. OcHOBHasg JeMMa
KJIACCHYECKOI0 BapuallMOHHOTO McuucieHus (memMma Jlarpamka). Teopema 0 HEOOXOIMMOM YCIOBUU
MUHMMyMa B TepMHHax Bapuauuid. Teopema Oiinepa-Jlarpamxka (HeoOxoaumoe yciaoBue ciadboro
MHUHHMMYyMa [T BEKTOp-(QYHKIMK). Y paBHeHUE Diliepa B HHTErpajabHOM Bujae. Heobxoaumoe yciaoBue
MHHUMYMa BTOPOI'O OPSIKA.

Tema 2. UnTerpansl ypaBHenus Jiljiepa (2 yac.)

o !
YacTHble Cllydyan UHTETPUPYEMOCTH ypaBHEHMSI Jilsiepa. OyHKIMS F me saBucur or Y.
o ! 4
DyHKIUA F nuseiino saBucur or Y . Oynkius F sasucur tomeko or Y . Oynkuus F sasucur

! !
Tomsko ot X u Y . ®ynxums F sasucur tomsko or Y u Y . ®ynxums F 3asucut romsko or Y.
y Y

Oyuxmms F uveer sum: F (X, Y, Y') = p(X)- (y’)2 +q(X) - y2 +2y- f(x).

Tema 3. 3amaum co cTapIMMHM NPOU3BOAHBIMH, ¢ (PYHKIHOHAJIAMM, 3aBHCALIMMHU OT
BeKTOpP-GyHKIMHU U OT GyHKIIMH MHOTHX IIePeMEeHHBbIX (2 Jac.)

3ajaya BapHallMOHHOTO WCYMCIEHUS CO CTapliMMU INpOM3BOAHBIMU. Teopema Oiliepa-
ITyaccona. IlocrtaHoBKa 3ajauv BapHAlMOHHOTO HCUUCIEHUS C (YHKIHMOHAJIOM, 3aBUCSIIUM OT
BEKTOP-(QYHKLUH, TeOpeMa 0 He0OXOAMMOM YCIOBUH dKCTpeMyMa (yHKIHoHaa. [loctanoBka 3agaun
BapUAIMOHHOTO UCYUCIICHUS C (PYHKIIMOHAIOM, 3aBUCSIINM OT ()YHKIIMM MHOTHX ITIE€PEMEHHBIX, BHIBOJ
ypaBHeHHUs Dinepa-OcTporpaackoro.

Pa3gen 2. BapuanmonHble 3a1a4u ¢ NOABHKHBIMU IPAHULIIAMM M 32/1a4H HA YCJIOBHBII
kcTpemMyM (8 1ac.)

Tema 1. Bapuannonnsie 3a1a4M ¢ NMOABUKHBIMH KOHIAMM W NMOABH:KHBIMHM IPaHHIIAMHU
(2 vac.)

ITocTaHOBKAa BapHallMOHHOW 3aJauyd C TOJBIKHBIMHU KOHLIAMH, TeOpeMa O HEoOXOIUMOM
yCIIOBHHU 3KcTpeMyMa (pyHKIoHana. [locTaHoBKa BapHallMOHHOM 3a/1a4M € MMOJBUKHBIMH T'PAHUIIAMH,
TeopeMa O HEOOXOAMMOM YCIOBHHM SKCTpeMyMa (yHKIIMOHANA, T€OMETPUYECKHN CMBICI YCIOBHN
TPaHCBEPCAIbHOCTH.

Tema 2. 3apaya boasbna (2 yac.)

ITocranoBka 3agaun bomnbia. Teopema (HeoOXonuMble YCIOBUS MUHUMYMa B 3aj1ade bombia).
MmuoromepHsblii ciny4ail 3amaun bonbia. Teopema (HE0OXOQuUMBIE YCIOBHSI MHUHHMYyMa BEKTOD-
¢yHkuun B 3amade bombia). 3amada bonbla co cMmemaHHBIMH OrpaHuueHUsIMH. DopMyIHpOBKa
3agaun bonbna co crapmumu npou3BOoAHbIMU. Teopema (HEOOXOAMMBIE YCIOBHS MUHHMAIH JUIS
3agaun bonbla co crapmMyu IPOM3BOIHBIMA).

Tema 3. U3onepumerpuyeckas 3aga4a (2 yac.)

®opmynupoBka 3afaun JumoHsl. 3agaun o HamOoNbLIeH IUIOMIAAM U HauboJbileM oObeMe.
[TocraHoBKa  BapuMallMOHHOW  3aJaud  Ha  YCJIOBHBIM  JKCTpeMyM:  3amada Jlarpanxa,

HN30IICPUMCTPHUYICCKAA 3aJiayda. OHpeI[CJ'IeHI/IH ,I[OHYCTI/IMOﬁ q)YHKI_II/II/I H ¢J1aboro JOKaJIbHOI'O
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MUHMMYyMa Ui HW30MepuUMeTpudeckoi 3amaun. Teopema (HEOOXOAMMBIE YCIOBHS JKCTpEMyMa B
M30IEpUMETPUUECKON 3anaue). M3onepuMerpuueckas 3ajadya ¢ OrpaHUYEHHUSMM THIA HEPABEHCTB.
Teopema (HeOOXOIUMBIE YCIOBHS JIOKAJIBHOTO MHMHUMYMa [UIs HM30MEPUMETPUYECKON 3ajauu ¢
OTpaHUUYEHUSIMU THUIIA HEPABEHCTB).

Tema 4. Uzonepumerpuyeckas 3aga4da ¢ pynkuuonajaom boabna (2 yac.)

[ToctaHoBKa M30MIEpUMETPUUECKOil 3a1aun ¢ pyHKIMOHANOM bombia. Teopema (HeoOxoaumbie
YCIIOBHS CJIa0OT0 JIOKAJbHOTO MUHUMYMa B M30TMIEPUMETPHUECKON 3aaaue ¢ pyHkuuoHnanom bonbna).
@opMyIHpOBKa H30MEPUMETPUUYECKON 3a/adM C TMOJABMXHBIMH KOHIIaMH. Teopema (HeoOXoauMble
yCIOBHS CNA00OTO JIOKAIHHOTO MHUHMMyMa IS H30MEPUMETPHUUECKOM 3aJaydl C MOJBH)KHBIMU
KOHIIaMH ).

Paznen 3. IIpsiMble MeTOIbI BAPHAIIMOHHOTO MCYUCIeHH (4 yac.)

Tema 1. UncjieHHBbIE METOAbI BAPMAIIMOHHOI0 HCYHCIeHH (2 yac.)

OcHoBHasl uzaes NpSAMBIX METOAOB PELIEHMs 3aJauyd BapUallMOHHOIrO ucuucieHus. [lonsrtue
MUHUMU3UPYIOIIEH I0CIEN0BaTENbHOCTH. TeopeMa (J0CTaTOYHOE YCIOBUE MHUHUMU3HPYIOIIEH
nocnenosarenbHocTH). [loHsTHE MONIHOM MocienoBarenbHOCTU. Metoa Purtna. JluckpeTHslil BapuaHT
Meroaa Putia, MeTo KOHEYHBIX 3JIEMEHTOB.

Tema 2. JlocTaTo4HbIe YCJI0BHS IKCTpemyMa (2 yac.)

OnpeneneHne MOHATUS CUIIBHOTO JIOKAJbHOTO MHUHMMYyMa. Yciosue Jlexannpa. DyHKuus
Beiiepmtpacca. Teopema (HE0OXOAMMBIE YCIOBHS CHIBHOIO MHUHMMyMa B MpPOCTEHIIeH 3anade
BapHAIMOHHOTO ucuncieHus ). Y paBHenue Skobu. [Tonstue He ocoboii kpuBoii. Teopema ['nnnbepTa.
Teopema Skobu. Onpenenenue moisi ceMmelcTBa KpuBbIX. LleHTpansHoe mone. Ilone skcTpemanei.
VYcnoBue SIkoOM BO3MOKHOCTH MOCTPOEHUS MO SKCTpemasieil. JlocTaTouHble yCaoBUs MUHUMYyMa B
KJIACCUYECKOH 3a/laue BapuallMOHHOTO HcUYHMcieHus. JloctaTounble ycnoBus abCOMOTHOIO MUHUMYMa

B KJIACCHYECKOH 3a/1aue BapUallMOHHOTO UCUUCIIEHUS B TepMUHaX ['aMuinbToHa- SK0OH.
Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOM YACTH KYPCA

IpakTuyeckne 3ansaTus (36 yac.)
3ansitne 1. OCHOBHBIE MOHATHSI BAPHANMOHHOT0 HCYMCIeHus (2 yaca)

1. 3ajaya Ha HaXOKAEHUE HOPMbI DYHKIMH B QyHKIIHOHATHEHOM npocTpancTse C [a, b].

2. 3a1aua Ha HAXOKAEHUE HOPMbI QYHKINH B QyHKIIHOHATBLHOM mpoctpancTe Ci[a, b].

3. 3a7a4un Ha HAXOXKIECHHE PACCTOSIHUN Mex Ty GyHKIwsMu B mpoctpanctse C [a, b].

4, 3ajaun Ha HAXOXKICHHE PACCTOSIHUN Mex 1y GyHKImsiMu B mpoctpancTe Ci[a, b].

5. 3aaun Ha BEIYMCIICHUE 3HaUCHUH (DYHKIIMOHATIOB OT Pa3HbIX (DYHKIIUH.

3ansitue 2. OCHOBHBbIC NOHATHS BAPHALMOHHOI0 HCHHCIeHHS (2 4aca)

1. 3anaya: uccnenoBath GyHKIIMOHAT Ha HETIPEPHIBHOCTb.

2. 3anaya: uccnenoBath GyHKIIMOHAN HA TUHEHHOCTB.

3. 3amavya Ha HAXOXJICHUE pUpalleHns QyHKIHOHAA.

4, 3amavya Ha HAXOXJICHUE Bapraluu QyHKIMOHANA ABYMS CIIOCOOaMH.

3ansTue 3. Kitaccuueckasi 3ajjaya BApManMoOHHOro ucuncjienusi (2 yaca)

1. CocraBiieHne ypaBHeHus Juepa.

2. CocraBrneHrue MaTeMaTHYECKON (GOpMYITUPOBKH 33/1a4U BAPUALIMOHHOTO UCUUCIICHUSI.

3. Haxoxpaenue skctpemarneil B mpocteiiiieii (kiacCuueckoii) 3ajaue BapualuoHHOTO
WCYHCJICHMA.



3ansaTue 4. UnTerpasnl ypaBHeHus Jiiiepa (2 yaca)

3aauM Ha YacTHBIE CIyyau UHTETPUPYEMOCTH ypaBHEHU Diliiepa:

!
1. [oxsiHTerpansHas GyHKuus F He 3aBucut ot y.
o !
2. OyHKIUA F nuneiino 3asucur ot y.
!/
3. OyHKIUA F saBucur tonsko or y.

3ansTue 5. UHTerpansl ypaBHenus Jiljiepa (2 yaca)
3afa4yu HA YaCTHBIE CIIy4Yar MHTETPUPYEMOCTH YpaBHEHHUS Didiepa:

!/
1. OyHKIUA F sasucur tonsko ot X u y.

!/
2. OyHKIUS F saBucur tonsko or Yuy.
3. OyHKIUS F saBucur tonsko or y.

4 Dyuxuus F umeer s F(X, Y, V) = p(X) - (V)% +q(x)- y? + 2y - f(X)

3ansTue 6. Bapuanmnonnas 3agaya co cCTapmimMu NPOU3BOAHBIMH (2 yaca)

1. BriBoa ypaBHenus Oiinepa-Ilyaccona.
2. Cocrasnenue ypaBHeHus Jinepa-Ilyaccona.
3. Pemenue BapualimoHHOM 3a7a4y CO CTApPIIMMU IPOU3BOAHBIMU.

3ansaTue 7. Bapuannonnsle 3a1a4n ¢ QyHKIMOHAJIOM, 3aBHCSIIUM OT BEeKTOP-QyHKIUH

(2 yaca)

1. @opMyNIHpOBKa 3aJaud BapUAIMOHHOTO HCUWCICHUS, 3aBHCALICH OT HECKOJIbKUX
(GyHKUIMN OJTHOM IEepEeMEHHOM.

2. CocraBnenue cucreMsl auddepeHnnanbHeIX ypaBHeHui Ditnepa-Jlarpamka.

3. Haxoxxnenne MuHuMasei B 3a7a4e ¢ (yHKIIMOHAIOM, 3aBUCSIIUM OT BEKTOP-()yHKIIHH.

3anaTue 8. Bapmanmonnasi 3asaya ¢ QyHKIHOHAJIOM, 3aBHCAIIMM OT (PYHKIHH IBYX
nepeMeHHbIX (2 4aca)

1. @opMyIHpOBKa 33/7a4M BapUAIMOHHOTO HMCYHUCICHMS, 3aBUCALICH OT (QyHKUUU IBYX
IIEPEMEHHBIX.

2. BriBoa ypaBHeHus Ditniepa- OcTporpaackoro.

3. CocraBnenue ypaBHeHus Jinepa- OcTporpaackoro.

4. VYpasHenue Ditniepa- OcTporpaackoro B MOJSIPHBIX KOOPAUHATAX.

3ansaTue 9. KonrpoabHas padora (2 yaca)

Konrtponbnas padora «Knaccuueckue 3a1auu BapualiOHHOTO UCUUCIICHUS, 3a]1a41 CO
CTapIIMMU MPOU3BOAHBIMH U (DYHKIIMOHATIAMH, 3aBUCSIIUMHU OT BEKTOP-(YHKIIHH».

3ansTue 10. Bapnaunonnslie 3a1a4m ¢ NOABHKHBIMM KOHIIaMH (2 yaca)

1. DopmyTUpOBKa 33/1a4U BAPUALIMOHHOTO UCUUCIICHUS C MOABMKHBIMHU KOHIIAMHU.
2. OmnpeneneHne eCTECTBEHHBIX KPAaeBhIX yCIOBUH.
3. Haxoxaenne MuHHMAaJIEH B 3aa4e C MOABIKHBIMU KOHIIAMHU.

3anstue 11. BapuannonHblie 3a1a4M ¢ NOABUKHbIMYM FPaHMIAMHU (2 yaca)

1. dopMyIHpOBKa 3a]jaui BApUAILIMOHHOI'O HCUUCIEHHS C TIOJBMKHBIMU TPaHULIAMH.
2. BriBoJ yciioBuil TpaHCBEPCaIbHOCTH.

3. Haxoxxnenne MuHuMasei B 3a7aue ¢ MOJABUKHBIMH IPAaHUIIAMU.

4. 3a1aun Ha HAXOXKJCHUE PACCTOSHUS MEX/1y KPUBBIMH.

3ansaTue 12. 3anaua boabua (2 yaca)
1. dopmynupoBkKa 3a1auu bomisna.



2. BriBOI ycii0BHI TpaHCBEPCAIBLHOCTH A 3a1a4u bonbia.
3. Pemenue 3amaun bomnbiia.

4, 3anaua bonbia co cMelaHHBIMUA OTPAHUYEHUSIMH.
3ansaTue 13. 3agaua Boasua (2 yaca)

1. ITocranoBka 3agauu bosbLa co cTapminMy NPOU3BOIHBIMHU.

2. Pewenne 3amaun bonbna co crapmimMu IpOU3BOAHBIMU.

3. dopMyaupoBKa 3aa4u bosiblia B MHOTOMEPHOM CIlydae.

4. Pemenue 3anaun bonbua ¢ GpyHKIIMOHAIOM, 3aBUCSIINM OT BEKTOP-(DYHKITUH.
3ansarue 14. 3apaya Jlarpan:xa (2 yaca)

1. ITocTaHOBKA BapHaLlMOHHOM 3a/1a4y Ha YCIIOBHBIM 3KCTPEMYM.

2. BrIBo HEOOXOMMOTO YCIIOBUS SKCTpeMain 3a1auun Jlarpamxa.

3. Pemenue 3amaun Jlarpanxa.

3ansaTue 15. M3onepumerpuyeckas 3axa4a (2 yaca)

1. DopMyIUPOBKA U30IIEPUMETPUUECKON 3a0aUH.

2. Br1Bo HEOOXOIMMOTO YCIIOBUS 3KCTPEMAJIH U30IIEPUMETPHUECKOM 3a1a4u.
3. Pewienne n3onepuMeTpuyeCcKoOn 3a1a4n.

4. Pewienne n3onepuMeTpuyeCcKon 3a1a4u ¢ OrpaHUYCHUSIMU TUIIA HEPABEHCTB.
o. Pemenune u3onepumeTpudeckoi 3aaun ¢ GyHKIuoHanoM bombia.

6. Pewienne n3onepuMeTpUYECKON 3a1a4u ¢ IOABMKHBIMYA KOHIIAMM.

3ansTue 16. [Ipudan:keHHbIe MeTOAbI PelICHUsI BAPMALIMOHHBIX 33/1a4 (2 yaca)
1. Meron Putna.

2. JuckpetHsiii meton Purtna.

3. MeToz KOHEUHBIX 3JIEMEHTOB.

3ansaTue 17. JlocTaTouHble yCI10BHS IKCTpeMyMa (2 4aca)

1. DopMyIUpPOBKA JOCTATOYHBIX YCIOBUM HKCTPEMyMa BapUaLlMOHHOW 3a1a4H.
2. 3aa4y Ha IPOBEPKY BBIIIOJIHEHUS JOCTATOYHOTO YCIOBUS AKCTPEMYMa.
3ansaTue 18. IIpnioxenns BapuanoOHHbIX METO0B (2 yaca)

JlokJsiagpl 0 NPUIIOKEHUSIM BapUALIMOHHBIX METOJIOB.

Konebanus cTpyHbI.

Konebanus memOpaHbl.

YpaBHEHMS IBUKEHUS UI€ATbHON KUIKOCTH.

AspoauHamuueckas 3anada HeroToHa.

ok wbdRE

Bonpocs! ycTORYMBOCTH KOHCTPYKLIMHM.

I1l. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbHI OBYYAIOIIUXCA

VY4yebHO-MeTOIMYEeCKOe  O0ecreyeHne CaMOCTOSTEeNbHONH  paboThl  OOydaromMxcst 10
JUcuuIuivHe «BapuanmonHoe ncuncienue» npeacrasieHo B [Ipunoxkenun 1 u BKiIrodaeT B ceOst:

IUTaH-TpaQUK BBIOJHEHUS CaMOCTOSITEIbHON pabOThl MO JUCHMIUIMHE, B TOM YHCIIE
IpUMEpPHbIE HOPMBI BPEMEHH Ha BBIITOJHEHHUE MO KAXIOMY 3a/1aHUIO;

XapaKTepUCTUKa 3aJaHUH JJIs1 CaMOCTOATENbHOM paboThl OOYy4aroIIMXCsl U METOIUYECKHe
PEKOMEHIALIUH 110 UX BBIIIOJIHEHUIO;

TpeOOBaHUS K MPEACTABICHUIO U 0(OPMIICHUIO Pe3yJIbTaTOB CAMOCTOSATEILHON pabOThI;

KPUTEPHH OLICHKU BBITTOJIHEHHS CAMOCTOSATENBHOM padoThI.

9



IV. KOHTPOJIb JOCTUKEHUS LEJIENH KYPCA

(I)OpMLI TEKYLIEro 1 NpOMeEKYTOIYHOI0 KOHTPOJA MO TUCHUIIJINHE
«Bapnaunonﬂoe HCYHUCJICHUC»

No KonTponupyemsie Konp! u aTans O11eHOYHBIC CPEJICTBA - HAMMEHOBaHUE
o /I] MOJyTH/ pa3ienbl/ q)opMHpOBaHI/{s[ Texymmii IIpomexyTouHast aTTeCTalus
TEMbI JUCIUTLIMHBI KOMIETEHITUH KOHTPOJIb
1 Paznmen 1 OIIK-6, 3Haer YO-2 YO-1-onpoc, Bonpockr 1-11
OIIK-7 VYMmeer I1P-7 Pemenue 3agaun
Bnaneer I1P-2
2 Pazgen 2 OIIK-6, 3HaeT YO-2 YO-1-onpoc, Borpocs! 12-19
OIIK-7 YmMmeer I1P-7 Pemenne 3agaun
Brnaneer I1P-14
3 Paznen 3 OIIK-2 3Haer YO-2 YO-1-ompoc, Bonpockl 20-24
VYmeer I1P-7 Pentenue 3amaun
Biageer I1P-14

TunoBble KOHTPOJBHBIE 3aJlaHUSI, METOAMYECKHE MaTepuaibl, OIMpPENESIONINe MPOLEIYPhI
OLICHUBAHMS 3HAHWUN, YMEHUMN, HABHIKOB U OIBITA ACSITEILHOCTH, a TAaKKe€ KPUTEPUU U TMOKA3aTeNH,
HEOOXOUMbIE JJI OLIEHKH 3HAHWM, YMEHMH, HaBBIKOB M XapaKTEpHU3YIOIIHE ATambl (OPMUPOBAHUS
KOMITETCHIIMI B TIPOIIECCe OCBOCHUST 00pa3oBaTeIbHON MPOrpaMMBl, peAcTaBieHbl B [Ipunoxennn 2.

IIpu npoBeeHuM TeKylleld U MPOMEKYTOUHOI ATTeCTALMM JJIsl CTY/IeHTOB-HHBAJIHU/I0B H
JHMI ¢ OrPAaHMYEHHBIMU BO3MO:KHOCTSIMM 310POBbsSI OoOecreunBaeTcsi COOIIOACHHUE CIEAYIOLINX
00mux TpeOOBaHUIA:

- MOJb30BaHUE HEOOXOAMMBIMU OOYYaIOIIUMCSl MHBAIMJAM TEXHUYECKUMHU CPEJICTBAMU IpPH
MPOXOXACHUU TEKYILIEH U MPOMEXYTOUHONH WTOTOBOW aTTECTalMM C Y4€TOM HX HHAWBHYyaJIbHBIX
OCOOEHHOCTEN;

- o0ecriedyeHue BO3MOXXHOCTH O€CTIPENATCTBEHHOTO JOCTyNa OOyYaroIIMXCS HWHBAIHIOB B
ayJIUTOpUH, TyaJeTHbIE U JIPyrHe MOMEIIEHUS, a TaKKe UX NpeObIBaHMs B YKa3aHHBIX MOMEUICHHSIX
(Hanmu4Me MaHAyCoB, MOPYYHEH, paCIIMPEHHBIX JIBEPHBIX NMPOEMOB, JIU(TOB, MPU OTCYTCTBUU JU(PTOB
ayJIMTOpUsl JOJDKHA pacroyiaraTbCcsi Ha NEPBOM OSTaXke, HAJTUYME CIEUUAJIbHBIX KpPEecel U JIPYTuX
PUCTIOCOOTIEHU).

- (hopma TpoBEACHMS TEKYIICH W MPOMEKYTOYHON aTTECTAIMH IS CTYICHTOB-WHBAIHIOB H
JaI ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA YCTAHABJIMBACTCA € Y4YCTOM HWHIWBUAYAJIbHBIX
ncuxo(pu3MYecKuXx OCOOCHHOCTEH (YCTHO, MHUCBMEHHO Ha OyMa)XHOM HOCHTENe, MHCbMEHHO Ha

KOMIIBIOTEPE, B (POpME TECTUPOBAHUS U T.I1.).

V. CIIHCOK YYEFHOU JINTEPATYPbI U UHOOPMAIIMOHHOE
OBECIHHEYHEHUE JUCHUIITIMHBI

OcHoBHas IMTeparypa
1. ABepOyx O.B. IlpocTeiimine 3a7aun BapHallMOHHOTO UCYHCIIEHUs [DJIEKTPOHHBIN pecypc]:
yuebHo-MeTonuueckoe nocobue / HO.B. ABepOyx, T.M. CepexHukoBa. — IJIEKTPOH. TEKCTOBBIE
nanable. — ExatepunOypr: Ypanbsckuil ¢enepanbubiii yauBepcurer, 2014. — 41 ¢. — 978-5-7996-
1250-4. — Pexxum nmocrtyma: http://www.iprbookshop.ru/65975.html

10
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2. BapuanuoHHoe wHCYHCIICHHE: Y4YeOHO-METONMYECKUil KoMmruiekc s By3oB [ WM. JL
Enuceenxo, JlanbHEBOCTOUHBIN TOCYIAPCTBEHHBI TEXHUUECKUN YHUBEpPCUTET. — BraguBocTtok: 13-
Bo JIBI'TY, 2008. http://lib.dvfu.ru:8080/lib/item?id=chamo:385009&theme=FEFU (60 3k3)

3. Moknsauyk M.II. BapuamumonHoe uHcUHCICHHE. DKCTpEMalbHbIE 3aJaud [DJIEKTPOHHBIN
pecype]: yueOnuk / M.II. Mokinsuyk. — DJEKTPOH. TEKCTOBBIC JaHHbIe. — MockBa, MKeBCk:
Perynspuas u xaornueckas quHamuka, 2006. — 428 ¢. — 5-93972-546-5. — Pexxum nocryma:

http://www.iprbookshop.ru/16495.html

3. [Tapmes JILII. BapuanroHHoe HWCYHUCIEHUE [DJIEKTPOHHBIA PECypC]|: METOAMYECKHE
yKa3aHus K BIMONTHEHHIO TunoBoro pacuetra / JLII. ITapmes, A.B. Kamunkun, A.B. Mactuxun. —
DJIEKTPOH. TEKCTOBBIE AaHHbIE. — M.: MOCKOBCKUI TOCYyAapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET

umenu H.D. baymana, 2010. — 56 ¢. — 2227-8397. — Pexwum nocryma:

http://www.iprbookshop.ru/31379.html

4, Psbukosa T.B. BapuarmionHnbsie METO/IBI B 3a/1a4aX CTATHUKU U JUHAMHUKHU CTPOUTEIBHBIX
KOHCTPYKIIMKA [DJEKTpOHHBIN pecypc]|: yueOHoe mocodome / T.B. Psobuxoma, A.A. CemeHOB. —
OnektpoH. TekcToBble naHHbie. — CII6.: Cankr-IleTepOyprckuii rocyaapCTBEHHBIA apXUTEKTYPHO-
ctpoutenbHblil yauBepcutet, ObC ACB, 2016. — 116 ¢. — 978-5-9227-0656-8. — Pexxum moctyma:

http://www.iprbookshop.ru/74323.html

6. Tpakumyc HO.B. OcHOBBI BapuMallMOHHOTO MCYHUCJIEHHUS B TMpUMEpax U 3aj1adax
[DnexTpoHHBIH pecypc]: yuebHoe mocodue / FO.B. Tpakumyc. — DIEKTpPOH. TEKCTOBBIE JaHHBIE. —
HoBocubupck: HoBocubupckuii rocy1apcTBEHHBIN TeXHUYeCKHi yHuBepeuret, 2011, — 72 ¢. — 978-
5-7782-1671-6. — Pexxum nocryma: http://www.iprbookshop.ru/45416.html

JlonoIHUTeIbHAS JIUTEpPaTypa

1. OntumManbsHOE ynpaBiaeHUE B TEXHUUECKUX cucTeMax. [IpakTukym [DieKTpoHHBIN pecypc]:
yuebnoe mocobue / E.A. bamamoBa [u np.]. — DNEKTPOH. TEKCTOBBIE IaHHBIE. — BopoHex:
Boponesxckuit rocy1apcTBeHHBIH YHHBEPCUTET MHKEHEPHBIX TexHonorui, 2017. — 288 ¢. — 978-5-
00032-307-6. — Pexum moctyma: http://www.iprbookshop.ru/74014.html

2. Po3zoBa B.H. Meronsl onTumu3anuu [DIEKTPOHHBIN pecypc]: yueOHoe mocobue / B.H.
Po3zoBa, N.C. MakcumoBa. — DJEKTPOH. TEKCTOBbIE AaHHble. — M.: PoccuiiCkuil yHUBEPCHUTET
npyxk061 Hapo1oB, 2010. — 112 ¢. — 978-5-209-03872-6. — Pexxum noctymna:

http://www.iprbookshop.ru/11536.html

3. Teopus ONTHMAJIBLHOIO YIpaBieHUs [DJIEKTPOHHBIH pecypc]: yueOHoe mocooue / W.II.
bononypuna [u gap.]. — OnekrpoH. TekcToBble gaHHble. — OpeHOypr: OpeHOyprckuit
rocynapctBeHHbslii yauBepcuter, ObC ACB, 2016. — 147 c¢. — 978-5-7410-1505-6. — Pexum
noctyma: http://www.iprbookshop.ru/69954.htmi

VI. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHbBI

Ha wsyuyenun nmucummmnael «Bapuwanuonnoe wucumciieHue» otBogutcs 144 wyaca, 54 u3
KOTOPBIX IPUXOJUTCS HA ayIuTOpHOE 00ydeHue, 90 yacoB Ha CaMOCTOATEIbHYIO paboOTy CTYAEHTOB, B
TOM yucie 27 4acoB Ha MOJATOTOBKY K 9K3aMeHY. PekomeHIyeTcsl MmocemiaTh BCe JEKLUHUOHHBIE U
MPAKTUYECKHE 3aHATHSA, BO BpPEMS KOTOPBIX COCTABIATH MOJIPOOHBIH KOHCHEKT TEOPETUYECKOTO U
MPAKTHUYECKOr0 U3y4aeMoro MaTepuania.

Bo Bpems camocTosATenbHONH paboThl HEOOXOAMMO CHayasla MPOYUTATh KOHCHEKTHI JIEKIIMHA U
MPAKTUYECKHUX 3aHATUH U MOTOM MPUCTYNUTH K BHIMOJIHEHUIO IOMAIIHEro 3aganus. [Ipu moaroroske
KOHTPOJIbHOM paboTe HEoOXOAMMO BBIYyYUTh OCHOBHBIE OMNpeneneHHus U (OpMyJbl U3 KOHCIIEKTa
JIEKIUN ¥ IPOCMOTPETH PELIEHUE PUMEPOB M0 TeME KOHTPOJIbHOM pabOThI.

[Ipn monaroroBke K SK3aMeHY HEOOXOAMMO PYKOBOJICTBYSCH CIHCKOM BOMPOCOB BBIYYHTb
MEPEYHCIICHHBIE TEMBbI, IOJb3YsACh KOHCIIEKTOM JICKIIMA M OCHOBHOM JjuTeparypoul. [Jlms Oomee
[IyOOKOT0 N3YUYEeHUS JUCIUILIMHBI MOKHO MCIOJIb30BaTh IOMOJHUTENBHYIO JINTEPATYPY.

[To nucuumnInHe N31aHbl METOIUYECKUE YKa3aHUS:
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Bapuannonnoe ncuucienue: yaeOHO-MeToAnYecKHii KomIuieke ais By3oB / 1. JI. Enunceenko,
JlanbHEBOCTOUHBIN TOCYAAPCTBEHHBIM TEXHUYECKUN yHUBEpCUTeT. — Biragusocrok: U3a-so [ABI'TY,
2008. http://lib.dvfu.ru:8080/lib/item?id=chamo:385009&theme=FEFU (60 5xk3.)

TpeOGoBanus K 10NMyCKY Ha 3a4eT/IK3aMeH

Jnst momycka K 3a4eTy/3K3aMeHy CTYJEHT JOJKEH:

- 00s3aTeNbHO MOCeIAaTh 3aHATUS (U1 OYHOU (OPMBI O0YUCHHUS);

- IMETh KOHCIIEKT JICKIIHIA;

- IMETh MaTepUAJIbI 110 IPAKTHYECKUM 3aHITHUSM,

- IMETh MaTepUalIbl BHITIOIHEHUS J1JAOOPAaTOPHBIX padoT (MPH HAJTHYUH B yUeOHOM IIJIaHe);

- BBINIOJIHUTH B MOJHOM OOBEME 3aJjaHMs K MPAKTUYECKUM 3aHATUAM (HAIpUMEp, PELICHHbIE
3agad, pedepar, TOKJIa[ W3YYEHHOTO0 MaTepHualla, MpeJICTaBICHHBIA B BHJIE NMPE3ECHTALUU U MPOYHE
3aJaHus, TPEAyCMOTpEHHbIE paboueil yueOHON MporpaMMoN JUCIUIUIMHBI B PaMKax MPaKTHYECKUX
3aHATUN);

- 3alIUTUTH KOHTPOJIbHBIE Pa0OThI U TECTHI (TIPU HAJTMYUHU B YUeOHOM ILIaHe);

- 3alIUTUTH pacdyeTHO-Tpaduueckue padboTsl (IpU HAIMYUK B y4eOHOM IUIaHE);

- 3alIUTUTH KyPCOBYIO pabOTy MIJIM KypCOBOH MPOEKT (MPH HATUMYUH B yUeOHOM IIJIaHe);

B ciiyuae HEBBITOMHEHHS BBIMICU3IIOKEHHBIX TPEOOBAaHUM CTYACHT He 0Onyckaemcs K crade
3ayeTa WK IK3aMeHa.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI

Jlns  opraHM3alid  CaMOCTOSATENbHOW  pabOThl  CTyIEHTaM  JOCTYIIHO  CJeIyroIue
CHEeLMATM3UPOBAHHBIE  KAaOMHETHI,  COOTBETCTBYIOIIME  JCUCTBYIOLUIMM  CAaHUTAPHBIM U
NPOTUBOIOXAPHBIM HOpPMaM, a TakXke TPeOOBAHUSAM TEXHHKH O€30MacHOCTH IPH IPOBEACHUU
y4eOHBIX U HayYHO-TIPOU3BOJICTBEHHBIX padoT:

HaunmeHoBaHue
000py10BaHHBIX IOMeNIeHU
M IOMelleHui 119
CaMOCTOSITeJILHOH paGoThl

IlepeyeHb OCHOBHOTO 00OPYAOBAHUS

YuranesHele 3ambl Hayunoi Mono6mok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
oubmmorexu JIBOY ¢ 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-

OTKPBITBIM JIOCTYIIOM K (DOHITY RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
(xopmyc A - yposens 10) 1-1 Wty

CkopocTts nocryna B MaTeprer 500 Mout/cek.

PaGouue MecTa aJisl JI0/1€ii ¢ OrpAHMYEHHBIMHU BO3MOKHOCTSIMH
310POBbSI OCHAIICHBI TUCIIIICIMU ¥ IPUHTepaMu bpaiins; 060py10BaHbL:
MOPTATUBHBIMY YCTPONCTBAMH ISl YTCHHUS TTOCKOTICYATHBIX TEKCTOB,
CKaHUPYIONIMMH U YATAIOIIMMH MAIIMHAMHU BHICOYBEIHUNTEIIEM C
BO3MOYKHOCTBIO PETYIIAIIMH [[BETOBBIX CIIEKTPOB; YBETMUHBAIOITHMHI
3JIEKTPOHHBIMHM JYIIAMH M YJIBTPa3ByKOBBIMH MapKUPOBIIHKAMU

MyneTuMenuiiHas ay AUTOpHUs npoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; sxkpan 316x500 cMm, 16:10 ¢ 311. mpHBOAOM; KpEIUICHHE
HacteHHo-niotonouHoe Elpro Large Electrol Projecta; npodeccrnonansHast
KK-nmanens 47", 500 Kn/m2, Full HD M4716CCBA LG; noacucrema
BHJICOMCTOYHUKOB MoKyMeHT-kamepa CP355AF Avervision; momcucremMa
BUICOKOMMYTAIINH; TIOICUCTEMA ayIMOKOMMYTAIIUU U 3BYKOYCHJICHUS;
MoJICCTeMa MHTEPAKTUBHOTO yIIpaBJeHus; oecipoBoansie JIBC

obecrieueHsI crucTeMoit Ha 0asze Touek poctyna 802.11a/b/g/n 2x2
MIMO(2SS)
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http://lib.dvfu.ru:8080/lib/item?id=chamo:385009&theme=FEFU

B mensax of0ecnedyeHHsi CHeNUAJIBHBIX YCJIOBHH O00y4YeHHMsi HWHBAJMIOB MW JHI C
OrpaHHYEeHHbBIMH BO3MOKHOCTSIMHM 310poBbsi B J/IBOY Bce 3manus 00opynoBaHbl MaHAyCaMH,
audTaMu, TOJbEMHUKAMH, CIEHUAIM3UPOBAHHBIMH  MECTaMH, OCHAIIEHHBIMH  TYaJeTHBIMU

KOMHAaTaMH, TabJarMuKkaMu HH()OPMaIMOHHO-HABUTAITHOHHON TIOJIEPIKKH.
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IIpuaoxenne 1

MMWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKON ®EJIEPAITUN
denepanpHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«/1aJIbHEBOCTOYHBIN (heepaibHbI YHUBEPCUTET»

(JIBOY)

IKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUECAMOCTOSTEJIBHOM PABOTHI
1o AUCUHILINHe «BapuannoHHoe ncYucjIeHne»
CrnenmansHocTs 08.05.01 «CTponTenbCTBO YHUKAIBHBIX 3/1aHUN U COOPYKEHUI»
Creunanuzanus « CTpOUTEIBCTBO TUAPOTEXHUUECKUX COOPYKEHHUM IMOBBIILIEHHOW OTBETCTBEHHOCTH

®opma MOATOTOBKH - OUYHAs

BaaauBocToK
2016
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IInan-rpadguk BHINOJHEHHS] CAMOCTOATEIBLHOM PadoThI 0 AMCHMILIMHE

Bug camocTosTensHO# paboThI

[Tpumepnslie

Ne | Jata/ cpoku
i | BhimoHeHMs HOPMBI BpEMEHHU dopmMa KOHTPOIIs
Ha BBINOJIHCHHE
1 1-2 veaens | M3yueHue JEKIIMOHHOTO MaTepUaa, 1,54ac Ompoc (YO-2)
ceMecTpa | MOATOTOBKA K TEKYIIEMY KOHTPOIIIO
2 1-2 Henena | BrlmonHeHue momamigero 3agasus 1 1 yac Cnaua 3aganuii (ITP-12)
cemecTpa
3 3-4 wenenss | M3ydyeHue NEKIIMOHHOTO MaTepHaa, 1,5 yac Ompoc (YO-2)
ceMecTpa | MOATOTOBKA K TEKYIIEMY KOHTPOJIIO
4 3-4 genena | BelmosHeHME qOMAIIHETO 3a0aHUS 2 1,5 gac Cnaua 3aganuii (ITP-12)
cemecTpa
5 5-6 Henens | M3ydeHue NTEKIMOHHOTO MaTepHaa, 1,5 yac Ompoc (YO-2)
ceMecTpa | MOATOTOBKA K TEKYIIEMY KOHTPOIIIO
6 5-6 Henena | BelmosHEHME QOMAIIHETO 3a0aHUAT 3 1 yac Cnaua 3aganuii (ITP-12)
cemecTpa
7 7-8 menens | M3yueHue JEKIIMOHHOTO MaTepHaa, 1,54ac Ompoc (YO-2)
ceMecTpa | MOATOTOBKA K TEKYIIEMY KOHTPOJIIO
8 7-8 Henena | BeimosHeHMe qoMairHero 3aganus 4 1 yac Cnaua 3aganuii (ITP-12)
cemecTpa
9 | 9-10 Hemens | M3yueHue JIEKIIMOHHOTO MaTepuana, 1,5 vac Ompoc (YO-2)
ceMecTpa | MOATOTOBKA K TEKYIIEMY KOHTPOJIIO
10 9 menens | IlogroroBka K KOHTPOJIEHOM padoTe 3 yac Konrtponbras padota (TTP-2)
cemectpa | mo Teme «Kiaccnueckas 3aaua
BapUAIMOHHOTO UCUUCIICHUS, 33141
CO CTApIIUMH TIPOU3BOHBIMH, C
BEKTOP-QYHKIMAMUY
11 11-12 N3ydeHune NeKIMOHHOTO MaTepHana, 1,5 yac Ompoc (YO-2)
HeIemns MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO
cemecTpa
12 11-12 BrImmotHeHHE moManIHero 3a1anus 5 1 gac Cnaua 3amanwmii (ITP-12)
HeIems
cemecTpa
13 13-14 NzydeHne eKIMOHHOTO MaTepuana, 1,5 gac Ompoc (YO-2)
Hees MOJITOTOBKA K TEKYIEMY KOHTPOIO
cemecTpa
14 13-14 BrInmosiHeHE TOMAIITHETO 3a0aHus 6 1,5 gac Cnaua 3aganuii (ITP-12)
Heles
cemecTpa
15 15-16 N3ydeHune neKIMOHHOTO MaTepuana, 1,5 gac Ompoc (YO-2)
Henens MOJITOTOBKA K TEKYIEMY KOHTPOIIO
cemecTpa
16 16 Henmenst | BeInosHEHWE PacyeTHOTO 3a1aHUs 3 yac Cnaua 3amanwii (TTP-12)
ceMecTpa | METOJIOM KOHEYHBIX JIEMEHTOB 7
17 17-18 NzydeHne eKIMOHHOTO MaTepuana, 1 gac Ompoc (YO-2)
Heles MOJITOTOBKA K TEKYIEMY KOHTPOIO
cemecTpa
18 17-18 BrlnonHeHne nomairsero 3agasus 8 1 yac Cnaua 3amanwuii (TTP-14)
Henens
cemecTpa
19 ceccus IMoaroroBka K 3K3aMeHY 27 vac 9K3aMEH

15




B nporecce u3yuenus Kypca «BapualiOHHOE MCUUCICHHE» CTYICHTHI OOSI3aHBI BBITIOJIHUTH
JOMAIlIHee 3aJlaHhe MO0 pasleliaM: KJIAaCCHUYeCKas 3ajadya BapHUallMOHHOTO HCUHUCICHHS, 3ajada C
NOJBW)KHBIMUA TPaHUI[AMH M 3a/laya Ha YCIIOBHBIH 3KCTPEMYM, HPSMbIC METOJbI BapHAIIMOHHOTO
WCYHCIICHUS ¥ KOHTPOJIBHYIO paboTy.

JlomamHee 3aganue 1.

1. Haiitn Hopmy ¢yHkimu B npoctpanctse C [a, b] u Cifa, b]:

y(x) = 5‘”2”’“‘1’ y(x)=x+4x*—5x+3

2. Haiitu paccrosiaue Mesxxay dyrkiusmu B ipoctpanctse C [a, b] u Ci[a, b]:
y) =x?e™ y(x)=x

3. Haiitu 3Hauenune GpyHKIrOHaNA:

1
0= [ ey =T e
4. [TpoBepuTh SBISETCS JTH (PYHKIIUOHA TMHEHHBIM:

1) = f (x + () dx
0 i)
1) = f (v + 7y )dx

J0) =y W+ | @y+vax

o. Haiitu Bapuanuio pyHKIHMOHANA IBYMS CIIOCOOaMH:
2

1) = y2(D) + f @y + x)dx

)

1
J(y) = f (y? +y'sin)dx

1
Jo) = f (@ (¥")? + ycosy)dx
0 .
CpaBHUTH MIpUpAIICHHE U BapHAIHIO QyHKIIMOHATA!

Jv) = f (xy® + ' sin)dxc

1) = f (e*(y")2 + yeosy)dx

Jlomaminee 3aganmue 2.
Haiith Bce sKcTpeManu (yHKIMOHAma J ( y) KJIACCHMYECKOM 3aJlaud  BapUAllMOHHOIO

HNCYHUCJICHUS, YIOBJIICTBOPAIOIIUE 3aJaHHBIM I'PAHUYHBIM YCJIOBUSM.

1
L3 =y +xy)ox y©)=y®=o.
0
2. 3(y) = [ laycosx-+(y'f - y2)dx; y(0) = y(x) =0

16



3. J(y)= Jl'(e”y —y-sin x) dx; y(0)=0; y@)=-1.

4.3(y) = [(y'Vdx; y(0)=0; y@)=1.

Ot O

5. 3(y) = [y~ (v ) x Y(0)=0;y(1)=—%.

2 2
J0) = [ @y ey, y=3 v =%
1

6

Jdomamnee 3aganue 3.

1. Haiitn Bce skcTpemanu (pyHKIIMOHANIA J (y) KJIAaCCMYECKOM 3a/laud BapUallMOHHOTO

UCYHCIICHUS, YAOBIETBOPSIONINE 3aJaHHBIM TPAHUYHBIM YCIIOBHSIM.
3 , 3
1.3(y) =I((y ) +2x)dx; y(0)=0; y(zj -1,
0

2 1-n
2. J(y):_fx“-(y’)zdx;neN;nqtl;y(l):ﬁ;y(Z):2 :
) —

1-n
3.3(y)=J(e" - y?)ax y(0)=1L ym=e
0

2. Haiitu Bce »skcTpemManu (yHKIMOHaIA J(y) CO CTaplIMMHU

YIIOBJ'ICTBOPSHOHII/IC 3a1aHHBIM FpaHI/IqHBIM YCJ'IOBI/IHM.
L I(y)=[((y)2 - y2)dx y(©O) =L y(r)=e;
0

y'(0)=0; y'(z)=-1-¢€™.
1

2. 30 =[((y"V - 24xy)ax;  y(©)=y'(©)=0;

YO =3 YO =1
390 =[(y"F - (yF)ax yO©=y'©=0;
0

y'(0)=1 y@=y"(@)=shl y'(®)=chl.

JlomaiHee 3aganue 4.

IMPONU3BOAHBIMH,

1. Haiitu pynkimuu yl(X) u Yo (X) € Cl([Xl, Xz]), Ha KOTOPBIX MOKET JOCTUTAThCS

3KCTpeMyM (BYHKIHOHANA J (yl, yz) IIPU YKa3aHHbBIX TPAaHUYHBIX YCIOBUSAX.

1 3y Ys) =i((yi)2 +(yy )" +2y, - yz)dX:
0

. 7T\ _a. T__
¥1(0) =y,(0)=0; )ﬁ(?j—l’ yz(Zj 1.
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1
2. J(yl,y2)=J(yi-yé +6X-y1+12><2-y2)d><;
0
y;(0)=y,(0)=0; y,(D)=y,(@)=1.
3. (Y1, Y,) = I(yl (y) +2yi-y;+2y1008><+2y§)d><:

v,(0)=-1 y,(0)=y,(7)=0; y,(7)=1+m.

2. 3anucats ypasHenue OCTPOrpacKoro s CIeAyomero GyHKIHOHAA:
J(w) = J’f ((u}:lg + (u_{_,.)g +u - sinx - casy) dxdy
D

Jlomamnee 3axanme 5.

1. Haiitn skcTpemanu B 3a1a4ax ¢ MOJBHKHBIMU KOHIIAMM:
1
J) = f (') +2y' +y)dx, y(1)=2
0
1
j0) = | @60y -9yax, y1) =5
0

2. Haiitu skcTpemaiu B 3a1a4ax ¢ IOJABWKHBIMU I'PAHULIAMMU:

J) = f (82— 16y)dx, y(x) =0, y(x,) = 7xd — 1

J) = f CVTT200%dx, y(x) = 2%, —1, y(x,) = 4x2 5

Jomamnee 3axanue 6.
Haiitn 3KCTpeMaJ'II/I cienyromux GyHKIIMOHAJIOB B 3a1ayax boibia.

1. J(y) = j 2dx +4y?(0) - 5y% (D).
2. J(y)= J'( y)d x; y(1)=0; y(2) — cBOGOIHBI KOHELL.
3. J(y)= f( ) +y —4ysmx)dx+2y (0) + 2y(7) — y2 (n).

430 = [ - y)ex+ y2(0), y2)=4.

Jomamnnee 3a1anue 7 (pacueTHO-rpaduyecKoe 3aJaHue).
MeTo10M KOHEUHBIX JIEMEHTOB HAWTH 3HAYCHUS SKCTpeMand Y(X) GyHKInoHama

J(y) = I( 2+ Nxy? + Mx™ y) dx, y(1) = A, y(2) =B, rae N — HoMep BapuaHTa,
M =ﬂ;m=ﬁ it 9eTHRIX N u m = it HedeTHBIX N, A= N . B= N )
5 2 N+1 N +5

Jomaminee 3aganue 8.
1. Hanwucares ¢pynkuuio Jlarpanxka s pyHKIHOHANA

18



1
J(r1,y2) = f () +y7)dx,  MypaBHeHHs CBS3H Y| =Y,.
0
2. Harucate pynkiuto Jlarpanka mist GyHKIIHMOHATA
1
JO1, 2, ¥3) = f (risinx + y, y; + cosy; )dx,
0

H YpaBHEeHHA CBA3H VX = V4 + COSX, X— ¥ =Y.

3. Haiitu momycTiMbIe SKCTpEMaNi B U30TIEPUMETPHUUESCKHX 3a1auax.
1 1

1. J(y)= I()/')2 dx; y(0)=0; y()=1; [xydx=0.
0 0

2. J(y)=]ry~sinxdx; y(0)=0; y(r)=nx; ]’(y,)zdng
0 0

JT.
3.3 =[((y) +y? kix y(©)=0; y@y=e™
0

ie"‘ - ydx = %(1— 3e‘2).

JlomamiHue 3afaHus BBINOJHAIOTCSA HA OTIEIBHBIX JMCTaX M CHAIOTCA IPENOAABATENI0 C
3ammron. [Ipu 3ammre 1OMaIIHUX 3aJaHUN CTYJEHTBI OTBEYAIOT HA BOIIPOCHI MIPENOAAaBaTes 110 TeEME
JAHHOTO 33J1aHUS U JOIOJHUTEIBHO PEIIal0T aHAJIOTUYHBIN IIPUMED.

JomaiHsiss paboTa CyYMTaeTCsl 3aYTEHHOM, €Clii B HEW BCe 3aJauyd pEIICHbl IPaBUIIBHO,
CTyJIeHT(Ka) OTBETHJI Ha BCE BOIIPOCHI MPENOIABATENSI U PELLINI aHAJIOTUYHBII pUMeED.

[Ipu BBIMOTHEHMH NOMAILIHHUX 3aJaHUH HEOOXOIMMO TOJIb30BATHCS KOHCIEKTOM MaTepUalIoB
JeKIMA M TPAKTUYECKUX 3aHATHH. [Ipm MOArOTOBKE K KOHTPOJIBHBIM paboTaM HEoOXOIUMO
[I0JI30BAaTbCA KOHCIIEKTOM MAaTEpHUANIOB JIEKIMM W IpakTUYeCKuX 3aHAThi. lIpu moaroroske k

9K3aMeHYy HEe0OXO0IMMO MOJIb30BATHCS KOHCIIEKTOM JICKIIMHA M PEKOMEHI0BAaHHOM JINTEpaTyphl.
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IIpuioxenne 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUHCKOM OEJIEPALIMU
denepanpHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs
«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET

(IBDY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/JI OHEHOYHbBIX CPEIACTB
1o AUCUHILINHe «BapuannoHHoe ncyucIeHne»
CrnenmansaocTs 08.05.01 «CTponTenbCTBO YHUKAIBHBIX 3aHUN U COOPYIKEHUI
Crneunanuszanus « CTpOUTEIBCTBO TUAPOTEXHUUECKUX COOPYKEHHUM MMOBBIILIEHHOW OTBETCTBEHHOCTH

®opma NOATOTOBKH - OYHAs

BaaauBocToK

2016
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IHacnopT ¢oHaa OLIEHOYHBIX CPEACTB

Mo JTMCIUIIJIMHE «Bapnaunonnoe HCYHUCJICHHE»

Koxa u ¢popmynupoBka

JTanbl GOPMUPOBAHUSA KOMIIETEHIIUU

KOMIIeTeHIHH
OIIK-2 3Haer - 0COOCHHOCTH aBTOMAaTHU3UPOBAHHBIX CPEJICTB U
Bi1afeHrneM 3¢ (HeKTUBHBIMU TEXHOJIOTHH OPTaHU3alUHU U NPEAOCTAaBICHUS TEKCTa,
MIpaBUJIAMH, METOAAMH H TabnwI, rpaguIecKkux 00bEKTOB
cpeacrBamu cbopa, oOMeHa, - 0COOCHHOCTH CO3JIaHHS U PEIAKTHPOBAHUS rpaduIecKux
XpaHEeHUs! © 00pabOTKH WHPOPMAIIOHHBIX 00BEKTOB CPEACTBAMH IpadUueCKIX
uH(QOpPMaINH, HABBIKAMU PelaKkTOPOB, CUCTEM NPE3ECHTALMOHHON U aHUMAIIMOHHO
paboThI C KOMITBIOTEPOM KakK rpaduku
CPEACTBOM YyTPaBIICHHUS Ymeer - YBEpEHHO paboTaTh B JIIOOO ONEPAIIMOHHON CUCTEME;
uHpopMaren - IO/I/IEPXKUBATH CHCTEMBI B CTAOMIIBHOM pabodeM
COCTOSIHMM; HaXOAWTh, UHTEPIPETUPOBATh, COXPAHATh U
nepenaBaTh HH(GOpMaLHIO
- NCTIONB30BaTh AJIs IepeHoca HHGopMauu Qe KapTh,
MEPEHOCHBIE KECTKNE TUCKH, IBA-AUCKHU H T.1I.
- UCTIONIb30BaTh KIFOUEBBIC CIIOBA, (Ppa3bl AJIS MMOUCKA
HEo0X0IMMOH HHpOpMAaLIUH;
Brnaneer - HaBBIKaMH OCYILIECTBIICHHS ITOMCKa MH(OpMannu B 6a3ax
JAHHBIX, KOMIIBIOTEPHBIX CETSIX; UCIOIb3YET I0JIyUYCHHbIE
3HAHUS IS TIOUCKA, aHaJIM3a U YCTAHOBKH aHTHBUPYCHBIX
porpaMM Ha KOMIIBIOTED
OIIK-6 - ucrons3oBaHueM 3Haer r71y0OOKO M MPOYHO OCHOBHBIE OHSTHS M TEOPEMBI Kypca
OCHOBHBIX 3aKOHOB Ymeer HCIONB3ysl COOTBETCTBYIOINMM MaTeMAaTUYEeCKUH ammapar
€CTECTBCHHOHAYYHBIX pelarh THIIOBbIE 33/1a41, CTPOUTh MATEMAaTHIECKUE MOJICIIH
AUCLUILIINH B Bnaneer HaBbIKAMHM NPUMEHEHUS MAaTEeMaTUYECKUX MOJENEH it
npoQecCHOHAIBHON ONMMCAaHUS W  WCCIEIAOBAaHUSA  peajbHBIX  OOBEKTOB,
JeATEIbHOCTH, IPUMEHEHUEM CHOCOOHOCTBIO ~ BBIOMpAaTh  ONTUMAIBHOE  pEIIeHHE,
METO/I0B MaTeMaTHYECKOTO MOCTaBJICHHOM 331291
aHaJM3a U MaTeMaTu4ecKoro
(KOMITBIOTEPHOTO)
MOJIETUPOBAHUS,
TEOPETUUECKOTO U
9KCIEPUMEHTAIBHOTO
HCCIIeIOBAHUS
OIIK 7 - ctocoOHOCTBIO 3Haer r7y0OOKO M MPOYHO OCHOBHBIC OHSTHS M TEOPEMBI Kypca
BBISIBUTh Ymeer aHAJM3UPOBATh IMOCTABICHHYIO 3a1ady, HAXOAUTb METObI
€CTECTBEHHOHAYUYHYIO €€ pelIeHusl, MPOBOJINTH aHAIN3 MTOJIYIEHHOTO PEeIIeHH
CYHIHOCTB IPOOIIEM, Bnaneer METOJIMKOM  MOCTPOEHUA, aHalu3a M  [OPUMEHEHHUS

BO3ZHUKAIOUIUX B XOJI€
npodeccruoHaIbHOMN
JIeATETHLHOCTH, TIPUBJICYD UX
JUTSL peLIeHust
COOTBETCTBYIOIHH (DU3HKO-
MaTeMaTHYECKU annapar

MaATEMATHYCCKUX MO,E[GJ'IGﬁ I pCHICHUS MMPUKITAAHBIX 3a1a4

q)OprI TERKYIIEro U IMNPOMEKYTOYHOI'0 KOHTPOJIA MO JTUCHUIIIIMHE

«Bapuaunonnoe HCYHUCJTICHHUEC»

Ne KoHTtponupyemblie Kopp! 1 sTansl OrieHOYHBIE CpeICTBA - HAMMEHOBAaHHE
. /;] MOJIYJIH/ pa3lelibl/ TEMBI (dhopmupoBaHus Texymuit [IpomexyTouHas
JUCIHATIINHBL KOMIETEHIUI KOHTPOJIb aTTecTalus
1 Pazgen 1 OIIK-6, 3HaeT YO-2 YO-1-ompoc,
OIIK-7 Borpockr 1-11
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Ymeer I1P-7 Pemenue 3amaun
Bmaneer I1P-2
Paznen 2 OIIK-6, 3HaeT YO-2 YO-1-ompoc,
OIIK-7 Bormpock 12-19
Ymeer I1P-7 Pemenne 3agaun
Bnamgeer [1P-12
Paznmen 3 OIlK-2 3Haer YO-2 YO-1-ompoc,
Bonpocsr 20-24
Ymeet I1P-7 Pemenue 3agaun
Bmaneer I1P-12
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Ilepedyens ucnoib3yembix oneHoYHbIX cpeacts (OC)

Ne Kox HaumenoBanue IIpencraBnenue
. 0OC OIIEHOYHOTO KpaTkas xapakTepucTrKa OIEHOYHOTO CPEACTBa OIIEHOYHOTO
CpelncTBa cpencTBa B poHIe
1 YO-1 | CobecemoBanue | CpencTBo KOHTPOJIS, OPTAaHU30BAHHOE KaK Bompocs! o
crienManbHas Oecenia mpenoiaBaTelis ¢ TeMam/ pasjienaM
o0ydJaronmMcs Ha TeMBbI, CBSI3aHHBIE C U3y9aeMOH JUCTIMTLITAHBI
TUCIATIIMHOMN, W PACCYNTaHHOE Ha BBISICHEHHE
o0beMa 3HaHUH 00YUaIOIIEroCs MO ONPEACICHHOMY
paszeny, Teme, mpodiieMe | T.I1.
2 YO-2 | KomnokBuym CpencTBo KOHTPOJII YCBOCHHS ydeOHOro Matepuana | Bompocs! mmo
TEMBI, pa3jieia Wik pa3zeiioB TUCIUILIAHBI, TeMaM/ pazjenam
OpPraHMW30BaHHOE KaK y4eOHOE 3aHATHE B BHJIC JUCTIMTLITAHBI
co0ecetoBaHusI MPeToAaBaTess ¢ 00yIaOIUMUCS.

4 I1P-2 KonTtponsHas CpencTBo MPOBEPKU YMEHHUMA TPUMEHSTH Kowmrmext

pa60Ta TMMOJTYYCHHBIC 3HAHWA IJIA pCUICHUA 3a1a4 KOHTPOJIBHBIX
OTPE/ICTICHHOTO THIIA TI0 TEME WJIH pPa3zeiy. 3aJIlaHUM 110
BapHaHTaM
5 I1p-7 Koncnekr [IpoaykT camocTosITeIbHON pabOThl 00yYaroIIerocsi, | Tembl/ pa3aessl
OTpaXKaIOIINi OCHOBHBIC UJICH 3aCTyIIAaHHON JUCTIMTLITAHBI
JISKITUH, COOOIIEHUS | T.JI.

6 I1P-12 | PacuertHo- CpencTBo MPOBEPKU YMEHHUH TPUMEHSTH Kowmrmtekt 3amanmii
rpadudeckas MOJIy4YEeHHbIE 3HAHUA 110 3apaHee ONpeIeIeHHON JUTS BBITTOJTHEHUS
pabota METOJIUKE JIJIsl PEIICHUS 3a]a9 WK 3HaHUH 110 pacdeTHo-

MOJIYJIIO WM JUCIUTUIHE B IEIIOM. rpadudyeckon
paboTEHL.
HIkana oueHnBaHusi YPOBHS C()OPMHPOBAHHOCTH KOMIIETEH U
Koa u
¢hopmyanposka Ortansl (OPMUPOBAHUA KOMIETEHITUH KpUTEepHn nmoKa3aTeju
KOMINETEHIINH
OIIK-2 - 0COOCHHOCTH croco0eH omnpenensieT
BJIaACHUEM ABTOMATU3UPOBAHHBIX MPUBECTU OCHOBHBIC | HA3HAYCHUC U
3¢ HEeKTUBHBIMU CPEJICTB ¥ TEXHOJIOTUN | TIPUEMBI MIPUHIIUIIBI PA0OTHI
MIpaBHUIIAMH, OpraHM3annu 1 peoOpazoBaHUs AIEKTPOHHBIX
METOJIaMU U MPEIOCTABIICHUS TEKCTOB U TaOJINIL IS
cpencTBamu coopa, TEKCTa, TabJIuII, TUIIEPTEKCTOBOE 00paboTKu
oOMeHa, XpaHeHUS ’ rpaduyecKux MIpeJICTaBICHUE YHCIIOBBIX JJAHHBIX
00paboTKu 00BEKTOB WHpOPMAIUH;
uHpOpMAIIHH, - 0COOCHHOCTH
HaBBIKAaMH PabOTHI C 3Hact . CO3/1aHus U
(TIOpOTOBBIIT)
KOMIIBIOTEPOM KaK peIaKTHPOBaHUS
CPEICTBOM rpaguuecKux
yIpaBICHUS MH(POPMAITMOHHBIX
nHbopMarmei 00BEKTOB CpeACTBAMHU
rpaguuecKux
PEIaKTOPOB, CHCTEM
MIPE3eHTAIMOHHON 1
AHUMAaLMOHHOU
rpaduku
- YBEepEHHO paboTaTh B | - CIIOCOOEH paboraet ¢
000#1 OITepaIlMOHHON | YCTaHABIWBATh U (atimoBoii
yMeeT CHCTEME; OOHOBIIATH CTPYKTYpOM, AeNnaTh
.. | - mogaepKUBaTh MPOrpaMMHOE apPXUBAIUIO U
(TpoBUHYTHIIN)
CHUCTEMEI B obecrnieueHme ¢ pa3apXuBUpOBaHUE
CTaOMIBHOM pabodyeM | MCIIOIh30BaHUEM (haiyIoB ¢ MEeIbIo
COCTOSTHHH; HAXOJHWTh, | Pa3InIHBIX MIPUBEICHUS
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MHTEPIIPETUPOBATS, HUCTOYHUKOB; JTAHHBIX K
COXpPAaHATh U - CIIOCOOCH ONTHUMAaIbHOMY
nepeaBarh HacTpamBaTh pasmepy;
UHPOPMAIHIO rapaMeTphl
- UCTIOJIb30BaTh JJIS «paboyero cTonay,
nepeHoca MIPaBIIIBHYIO
uHpopMarun et YCTaHOBKY H
KapThl, IEPEHOCHEIE yaaneHue
JKECTKHUE TUCKH, IBJI- | MIPOTPaMM,
JTUCKH ¥ T.J.
- UCTIOJIb30BATh
KITIOYEBBIE CIIOBA,
(dbpa3bl 171 TOMCKa
HEO0XO0ANMOit
UHQOPMAIHH;
- HaBBIKaMH - CIIOCOOCH
OCYIIIECTBIICHHSA (hopmupoBaTh
novcka HHGOpPMAIKH B | 3aIPOCHI ISt
0a3zax JaHHBIX, paboTsI ¢
KOMIBIOTEPHBIX CETAX; | AIIEKTPOHHBIMA
UCTIOJIb3YET KaTaJloTaMH
MOJIyYCHHBIC 3HAHUSA OuOIHOTEK, My3€eB,
JUTSI TIOVWICKA, aHAIN3a U | KHUTOW3/IaHus,
YCTaHOBKHU CMU u T.4.;
AHTHUBUPYCHBIX - croco0eH
MporpamMmM Ha KOMOMHHPOBATH
KOMIIBIOTED YCIIOBUS TIOUCKA U
nepeaaBaTh
BIIa/IeeT
(BBICOKMIT) uHpopMaIio
MEXITy
KOMITBIOTEPaMH;
- CrIO0cO0OEH UCKATh
nH(pOpMAIHIO Ha
rOCy/IapCTBEHHBIX
00pa30BaTeIbHBIX
ropTanax;
- CIIoCO0eH
YCTaHOBUTH
AQHTUBUPYCHBIE
MIPOTPaMMBI
(Kaspersky, Doctor
Web, Avast);
OIIK-6 - rIryO0KO U IPOYHO 3HaHue OtBeuaeT Ha
WCTIOJIb30BaHUEM SHACT OCHOBHBIC TIOHATUSA M | HEOOXOIMMBIX TEOpEeTHIECKHe
OCHOBHBIX 3aKOHOB . TEOpEeMBI Kypca yCIOBUH BOTIPOCHI | U 2
€CTEeCTBEHHOHAYYHBIX ;rgzg;i];m 9KCTpEMyMa 3aJad | pa3liesioB Kypca
JUCTIMITINH B BapHAIMOHHOTO
npodeccruoHaIbHOM HUCUYUCIICHUS
JeSITEeNbHOCTH, UCTIONB3YSI YMeHue pemarb Pemaer 3agauy
MIpUMEHEHHEM COOTBETCTBYIOIIHIA pa3nuYHBIC 33/]a4d | 9K3aMEHAIIMOHHOTO
METOJIOB MaTeMaTHIEeCKHHA BapHAIIMOHHOTO Ounera
MaTeMaTH4ecKoTo yMeeT anrmapar pemaTth WCUUCIICHHUSI
aHanmza u (IpOABHHYTHIN) | TUIIOBBIC 3a7a4H,
MaTeMaTHYIECKOTO CTPOUTH
(KOMITBIOTEPHOTO) MaTeMaTHYeCcKHe
MOJETUPOBaHUS, MOJEIH
TEOPETUYCCKOrO 1 BIIaJIeeT HaBBIKAMH Bnanenue Omnpenenser
9KCTIICPUMCHTAJIBHOTO | (BBICOKHIA) MIPUMEHEHUS HaBBIKAMH BBIOOpA | pa3HOBHUIHOCTH
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HCCICO0BaHUA

MaTeMaTHYECKUX
MoOJeEN ISt
OIMCAHUS U
HCCIIENOBAHMS
peallbHBIX 00BEKTOB,
CIIOCOOHOCTBIO
BBIOMpAThH
OITUMAJILHOE
peleHue,
IMOCTaBJICHHON 3324

Pa3HOBUIHOCTHU
3aJ1a9u
BapHUaIlMOHHOTO
HCYHMCJICHHS B
MOCTaBJICHHON
MPUKJIAHON 3a7a4e

3aJa4yu
BapHUAlMOHHOTO
HUCYUCIICHUA

OIIK 7 -
CIOCOOHOCTBIO
BBISIBUTh
€CTECTBEHHOHAYYHYIO
CYLIHOCTB TIpO0JIeM,
BO3HHKAIOIIHNX B XOJIC
npodeccruoHaIbHOM
JIeSITEeIEHOCTH,
NPUBJICYD UX JUIS
peleHus
COOTBETCTBYIOLINI
¢uszuko-
MaTeMaTHYeCKUN
anmapar

TIyOOKO U TIPOYHO 3HanHme OtBeuaer Ha
OCHOBHBIC IOHSTHA U | HEOOXOAUMBIX U TEOpeTHUECKHE
3HaeT TEOpEMBI Kypca JIOCTATOYHBIX BOIIPOCHI 3 pazaena
(TIOpoTOoBBIit yCIIOBUI Kypca
YPOBEHD) JKCTpeMyMa 3a/1ad
BApUALIMOHHOTO
HCYUCIICHHUS
AHanu3upoBaTh Ymenne cocraButh | CocTaBiser
MIPUKJIAJHBIC 33]1a4H, MaTeMaTHYECKYIO0 MaTeMaTH4YeCKHe
CTPOUTH U NIPUMEHATh | MOJEIb 3a1a4u MOJEIH 33]1a4 O
yMeeT MaTeMaTHYIeCKHe BapHallMOHHOTO Bpaxucroxpomne, o
(IpOABHHYTHIN) | MOAETH AJIS UX HCUYMCTICHUS IS HauMeHbLIeH
peLieHus chOopMyITUPOBAaHHOHN | TUTOIIAIH
NPUKIAAHON 33]1a4l | TOBEPXHOCTH,
3agaun J{uI0HbI.
Hagbikamu Buanenue DopMynupyer
HAXOXKJIEHUS METOIOB | HaBBIKaMH aHanm3a | auddepeHnmansHOe
pelIeHus IPUKIaJAHbIX | MaTeMaTHYECKOM ypaBHEHUE IS
3aja4, IPOBOJIUTh MOJIETH 3a/1a4uM U 9KCTpEMan
— aHaJIU3 MOJyYEHHOTO BBIOOpA ee pelIeHUs] | MOCTaBICHHON
. peLieHus 3a/1a4u U
(BBICOKHIA)
ompeaenseT
ypaBHEHUS AJId
HaXO0XXIECHUS
MIPOM3BOJIBHBIX
MTOCTOSIHHBIX.

MeTtoauyeckue peKOMeHIAMHU, ONpe/iesionIe Npoueaypbl OleHUBAHUS

pe3yabTaTOB 0CBOCHUA TUCHUIIJIUHBI

OueHoYHBIE CPEACTBA AJIsl IPOMEKYTOYHOM aTTeCTALMHA

OI_IGHOLIHLIM CpeaACTBOM HpOMe)I(YTO‘IHOﬁ aTTCCTalluu ABJIACTCA 3K3aMCH, HpOBOI[HMLIfI B BHUJC

YO-I, OpraHU30BAHHOC KaK CICHHAJIbHAA 6606,[[3 npenoaaBareiid € O6yLIaI-OIJ_II/IMCH Ha TCMBI,

CBA3aHHBIC C I/ISY‘IaCMOﬁ HHCHHHHHHOﬁ,

06yqa}0merocsl 110 BCEM pas3jciiaM IUCHUILINHBI.

U PpaCCUUTAHHOC Ha BBIICHCHUC o0beMa 3HaHHﬁ,

K HpOMe)KYTO‘IHOﬁ aTTeCTaluu OO0IMYCKAIOTCs CTY ACHTBI, BBIIIOJIHUBIINC Tpe6OBaHI/Iﬂ TeKymeﬁ

aTTCCTalluu:

1. HamucasiIHe KOHTPOJIBHYIO pa60Ty nmo teme «Kiaccnmueckas 3aa4a BapHALIMOHHOI'O

HCYHCJICHUS, 3alada CO CTApIIMMU IIPOU3BOJHBIMH, 3a/lavda C (I)YHKI_[I/IOHEIJ'IOM, 3aBUCAIICM OT JBYX

byHKIUI OHON IEpEeMEHHO,

2. BBITIOJIHUBIIIHAE pacquHo-rpa(queCKon pa60Ty o TeMe «MeToJ KOHEUHBIX SJIEMESHTOBY» U

3. INpEABIABUBIINC MOJHBIA KOHCIIEKT JEeKIUI Kypca ((BapI/IaI_[I/IOHHOG HCYHUCIICHHUC) .

B sk3amenamnimonHoOM ounere ABa BOIIpoOcCa: 1. TeOpeTI/I‘IeCKI/Iﬁ BOIIPOC U3 CIIMCKA BOIIPOCOB AJIA

KOJUIOKBUYMOB, CO6CCGI[OB8.HI/I$I; 2. 3anaqa dHaJIOTM4YHasd 3agad4aM JOMAIIHETO 3aJaHusd.
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Kpurepun onieHKH K 3K3aMeHY:

O1eHKa «OTJIMYHO» BBICTABISCTCSA 3a IOJIHBIA OTBET Ha TEOPETHUECKUH BoIpoc Ouiera (c
JI0Ka3aTeIbCTBOM TEOPEM), IPABUIILHOE PELICHHUE 3a7a4ul U MPABUJIbHBIC OTBETHI HA JIOIIOJHUTEIbHBIE
BOMPOCHI TpemnojaBareiss M3 TMEpedHs BOMPOCOB JJs KOJUIOKBUYMOB, coOecenoBanus (6e3
JI0OKa3aTelIbCTB TEOPEM).

O1eHKa «XOpOLIO» BBICTABISIETCS 3a MOJHBIM OTBET HAa TEOPETHUYECKHH Borpoc Omiera (c
JI0Ka3aTebCTBOM TEOPEM), IPABUIILHOE PELICHHUE 3a7aul U MPABUIIbHBIC OTBETHI HA JIONIOJHUTEIbHBIE
BOMPOCHI TpemnojaBareiss M3 TMEpedHs BOMPOCOB JJs KOJUIOKBUYMOB, coOecenoBanus (6e3
JI0Ka3aTeNnbeTB TeopeM). OJTHAKO T0MycKaeTcs OJHA — JIB€ HETOYHOCTU B OTBETE.

OneHka «ya0BJEeTBOPHTEJIBHO» BBICTABIIAECTCA 3a NPABUIBHOE PELICHHME 3aJaul, OTBET Ha
TEOpeTUYeCKHii Bompoc Omnera (0e3 goKa3aTelabcTBa TEOPEMBbI) W MPAaBUJIIbHBIE OTBETHl Ha
JIOTIOJTHUTEIIBHBIE BOIIPOCHI IIPENogaBaTess U3 MepeyHs BOIIPOCOB I KOJUIOKBIYMOB, COO€CeI0BaHHUs
(6e3 10Ka3aTeNLCTB TEOPEM).

OneHka «Hey/I0BJIETBOPUTEIBHO» BBICTABIISIETCS €CIIM CTYACHT TOJBKO PELINI 3aJady U He
OTBETHJI HA TEOPETUYECKHE BOMPOCHI UM CTYJCHT HE PEInII 3aauy OuieTa.

Bonpoch! 1/151 KOJUIOKBHYMOB, cO0ece10BaAHUSA

10 TUCUUIUIMHE BapualnyoHHoe ncuncieHue

1. ®yHKIMOHANBl B JMHEHHOM HOPMHMPOBAHHOM IIpocTpaHcTBe. OmpenenaeHus: JIMHEHHOTOo
IPOCTPAHCTBA, HOPMHPOBAHHOTO TPOCTPAHCTBA, PACCTOSHUS, (YHKLIMOHANA, BapHaluu (yHKIHH,
HETPEPhIBHOTO (YHKIMOHANA, JUHEHHOro (YHKIMOHANA, NpHUpaIieHus (YHKIHOHATA, BapHALUU
¢yHKIMOHAA (Ba ONIpENENIeHus ), CHIIBHON M CJ1a00i OKPECTHOCTH, CHIIBHOTO U c1aboro MUHUMYyMa
U MaKkcUMyMa.

2. Knaccuyeckas 3agaua BapUAllMOHHOTO MCYHUCIEHHs, 3a7aya O OpaxUCTOXpOHE, O
HauMEHBIIIEH IO IOBEPXHOCTH BpaleHusi. OCHOBHAs JIEMMa BaApUAILMOHHOIO MCUNCIICHHUS.

3.Teopema Diinepa (HE0OXOAMMOE YCJIOBHE JKCTpeMyMa (YHKIMOHANA); HEOOXOIMMBbIe
YCIIOBUSI MUHUMYMa BTOPOT'O MOPSAKA.

4. YacTHble Cllyuad MHTETPUPYEMOCTH ypaBHeHUs Oinepa. [loneiHTerpanbHas ¢GyHKUUsS HE

!/ ! [
3aBUCHUT OT Y HJIM 3aBUCHUT OT Y JIMHEHHO.

5. YacTHbIe Cilydyau WHTETPUPYEMOCTH ypaBHeHHs Oinepa. [logsiHTerpanbHas QyHKIUS HE
3aBUCUT OT X U Y HJIM HE 3aBHCHUT OT Y .

6. YacTHble ciiyyal MHTEIpUPYyEeMOCTH ypaBHeHHs Oitnepa. IlogsiHTerpanbHas QyHKIUS He
3aBUCHUT OT X ; MOABIHTErpajabHas (PYHKIMS 3aBUCUT TOJBKO OT Y ; MOABIHTErpasibHas GYHKLHS UMEET

s F(x,Y,Y) = p(X)- (¥)% +0(0)-y? +2f (x)-y.

7. Knaccuueckas 3azada BapHallMOHHOTO MCYMCIICHHUS: PELICHHE 3aJa4d O MHHHMMAJIBHOU
IUIONIA/IA IOBEPXHOCTHU BPALLECHUS.

8. Kitaccuueckas 3a1aua BapHalliOHHOTO UCYMCIICHUS: PELIeHNE 3a1a4l 0 OpaxUCTOXPOHE.

9. 3ajaya BapHallMOHHOTO MCUMCIIEHUS AJIS Cilydas MOJbIHTErpaibHOW (DyHKIIUH, 3aBHCSIICH
OT TPOU3BOAHBIX BBHICIIUX MOPAAKOB. IlocTaHOBKa 3agauu, oINpeleNeHue AOMYCTUMON (YHKIMH,
cy1aboi JIoKaJIbHOW MUHMMAaJIH, TeopeMa Ditnepa-Ilyaccona.

10. ®yHKIMOHABI OT HECKOIBKUX (yHKIMHA. [locTaHOBKA 3a7auu BapuallMOHHOTO MCUUCIICHUS
¢ (YHKIMOHAJIOM, 3aBUCSIINM OT BEKTOP-(YHKIMH, TEOPEMa O HEOOXOJMMOM YCIOBUHU HKCTpEMyMa
dbyHKIIMOHATA.
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11. ®dysknuoHansl OT (GYHKIIMM MHOTHX INepeMeHHbIX. [locTaHOBKa 3aaydl BapUAlMOHHOTO
UCUUCIIEHUS ¢ (DYHKIIMOHAIOM, 3aBHCALIMM OT (YHKIMM MHOTUX TEPEMEHHBIX, BBIBOJ YPaBHEHUS
Ditnepa-OcTporpaickoro.

12. BapuauuoHHas 3ajada C TNOJBW)XHBIMM KOHIAaMmH. IlocTaHoBka 3amauu, TeopeMa o
HE00XOIMMOM YCJIOBUU 3KCTpeMyMa (PyHKIIMOHAIA.

13. BapuauuonHas 3ajaya C IMOABMXKHBIMM IpaHuuaMu. IlocTtaHoBKa 3adauu, Teopema o
HEOOXOIMMOM  yCIIOBHM  JKCTpeMyMa  (YHKLIMOHAJda, TEOMETPHUUYECKUH  CMBICI  YCJIOBUH
TPaHCBEPCAIbHOCTH.

14. 3agaua bonbia. Heobxomumeie yciioBust MUHIMYMa B 3a1a4e bosbiia.

15. MHoromMepHslii citydaid 3agauu boapia. 3agada co CMEIIaHHBIMU OIPaHUYEHHUSIMH.

16. 3agaua bonbua co crapmiuMy IPOU3BOJHBIMU.

17. BapuannoHHble 3a/1a4u Ha yCIOBHbIN 3kcTpeMyM. IloctaHoBKa 3anaun: 3agada Jlarpanxa,
u30MepuMeTpuyeckas 3a1aua. Teopema 0 HEOOXOJMMOM YCIOBUH SKCTpeMyMa B 3aiaue Jlarpanxka.

18. Teopema 0 HEOOXOAMMOM YCJIOBHUHU SKCTPEMyMa B HM30IEPUMETPHUECKON 3amaye. 3amaua
Jna0HBI.

19. N3onepumerpuueckas 3ajada ¢ OrpaHUYCHUSIMU TUIAa HEPABEHCTB; C ()YHKIIMOHAJIOM THUIIA
Bonbia; ¢ moABMKHBIMY KOHLIAMH.

20. HeoOxoauMple YCIOBUS CHIBHOTO MUHHMMyMa B KJIACCHYECKOH 3aqade BapHAIlMOHHOTO
VCYUCIICHUS.

21. ComnpspkeHHBIE TOUKH, ycaoBue SIkoOu, mose skcTpemarneii.

22. JlocTaTo4YHbIE YCIOBHSI MMHUMYyMa B KJIaCCUUECKOH 3a7aue BapHallMOHHOI'O UCYHUCIICHUS.

23. YucneHHble METOJbl BApUALMOHHOTO ucuMciaeHus. Merox Purtna pemeHus 3anadu
BApUALIMOHHOT O UCYUCIICHUS.

24. JluckpeTHsblil BapuaHT MeTosa Putiia. Meron KOHEUHBIX 3J1EMEHTOB.

Oo0pa3sen 3K3aMeHALMOHHOT0 OMJIeTa

1. Knaccuueckast 3amadya BapHalMOHHOTO MCUHWCIEHUS, 3aJada O OpaXuCTOXpPOHE, O

HauMEHBIIEH IUIOIAIM IOBEPXHOCTH BpaleHusi. OCHOBHAs JIEMMa BaApUALMOHHOIO UCUNCIIEHHUS.

2. Haiitu skcTpeMaib H30NepUMETPUYECKON 3a1a4u:
1 1
30 = [ (v +2x)x; y(©) =2 y@) =6; [xydx=3
0 0

OueHovHbIe cpeacTBa /IS TeKyLIel aTTecTAlNH

OneHOYHBIMU CpPEACTBAMM TEKYLIEH aTTecTaluy AUCLUIUIMHBI «BapHallMOHHOE HCYUCIICHUE)
apisitoTes: YO-2 — xomtokBuyM, [IP-2 - konTponeHas padora, [IP-7 — koncnekr, I1P-12 - pacyetHo-
rpaduueckas paboTa.

VYO-2 ocyuiecTBisieTcss BO BpeMs yueOHOT0 3aHATHS B BUJIE cOOece0BaHUs MPErnoaaBaTels ¢
00yyaromuMucs; MPOBOAUTCS Ha NpaKTHYEeCKUX 3aHATusAX Ne 8, 15, 18 mig KOHTpods ycBOEHUsS
y4eOHOro mMarepuania Mo COOTBETCTBYIOIIMM paznenaM nporpammsl (Paznen 1 — Bompocst Ne 1 — 11,
Pasnen 2 — Bompocer Ne 12 — 19, Paznen 3 — Bompocer Ne 20 — 24 u3 mepedHs BOIPOCOB IS
KOJUIOKBUYMOB, co0OecenoBanust). CTy/I€HTbI, OTBETUBIIKME HA BOIPOCHI, MOJYYAIOT 3a4eT 10 JTAHHOMY
pasneny. CTyIeHTbl, HE OTBETHMBIIME Ha BOIIPOCHI, HE IOJIYYarOT 3a4eT [0 JaHHOMY pa3iely H
JIOJDKHBI OYZyT BO BpeMsl KOHCYJIbTAIlMH CAATh KOJUIOKBUYM.

[1P-7 — ocymecTBisiercs Ha 17 Hemene cemecTpa B BHAE MPOBEPKH KOHcTEkTa Jiekuuii. [Ipu
OTCYTCTBHMH IOJHOI0 KOHCIIEKTA JIEKIMI CTYIeHT He JOIyCKAeTCHA K IK3aMEeHy.
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I1P-12 — BbIgaeTCs CTyJEHTaM B KaueCTBE JIOMAIITHETO 3a/1aHus B TEUEHUE Bcero cemectpa. Ha
16 Henmene cemecTpa BbIIAeTCAd MHIMBHIyallbHas pacdyeTHO-Tpaduueckas pabora mo teme «Meton
KOHEYHBIX 3JIEMEHTOBY». PaboTa cunuTaeTcst 3a4TEHHOM €CIM BCe PacyeThbl BBHITIOIHEHBI MTPaBUIbHO. [Ipu
BBINOJIHEHUHM  PAacUYeTHO-TpapUuecKoil pabOThl HCIOJIB3YIOTCS  BBIUYMCIUTENBHBIE IMPOTPAMMBI.
Brimmonnenune M cnada pacueTHo-Tpaduueckoil paboTbl mo TeMe «MeToJ KOHEYHBIX 3JIEMEHTOB)
SABIISICTCS 003aTENbHBIM JUI JOMYCKa K SK3aMEHY.

I1P-2 — ocymecTBisercs Ha 9 Hexmene ceMecTpa B BHJE KOHTPOJIBHOW pabOThl Ha Temy
«Knaccnueckas 3aadya BapualluOHHOTO MCUMCIIEHMS, 3a/la4a CO CTapIIMMU MPOU3BOAHBIMY, 3a/1a4a ¢
(YHKLIHOHAJIOM, 3aBUCSILEM OT ABYX (PYHKLHUH OJHON IMEePEMEHHOI», KaK CPEJCTBO MPOBEPKU YMEHUI
IPUMEHATH [TOJIyYEHHbIE 3HAHU JUUIsl pEeLIeHMs] 3a/1a4 110 pa3zaeny 1.

KontpomnbHast paboTa cuuTaeTcsi 3a4TeHHOMN, €CIIM PELIeHO MPaBUIBHO HE MEHEE TpeX 3a/ad U3
ISTH 337a4. 3auTeHHast KOHTPOJIbHAs paboTa sABJsIeTCs 0053aTeIbHON IS IOy CKa K K3aMeHY .

KommuiekT 3aganuii 1JIsi KOHTPOJIbHOH padoThI

[To nucuumnze «BapualmoOHHOE UCYUCIICHHUE

Tema Kiaccuueckas 3agadya  BapUAlMOHHOTO MCUMCIIEHMs, 3ajJada €O  CTAapLIMMH
NPOM3BOIHBIMHY, 3a/1a4a C PYHKLIMOHAIOM, 3aBUCAIIEM OT ABYX (PYHKILHIT OJHOM epeMeHHOH.

Bapmuanr 1

3ananue 1.

Haiitu sxcTpemans ¢pyHKIHOHATA

J(v) = f () +2dx, v0) =2, y(1)=5.

3ananue 2.
Haiitu skctpemans yHKIoHana

J&y) = f((}”)g +2y)dx, y(0)=0, y (g) =1.

3amanue 3.
Haiitu skctpemans yHKIOHANA

J(y) = f (G +2)dy, y©0) =7, () =2.

3ananue 4.
Haiitu sxcTpeMans QpyHKIHOHATA

J(y) = f ((yD)?+2yydx, y(0)=2,y(1)=3,y'(0)=2,y'(1)= 4.

3agaHue 5.
Haiitu sxctpemanu pyHkunoHana

o
O ys) = f (D) + (7)% + 16y,y5)dx,
i}

y1(0) =3, (g) = gg-}’z (0) =0,y, (g) = fmg + 2

Bapmuanr 2
3ananue 1.
Haiitu sxcTpemans ¢pyHKIHOHATA
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) = f Ay, y(1) =12,  y(5) = 35.
1

3aganue 2.
Haiitu sxcTpeMans QpyHKIHOHATA

I(}*J=f (};Cj dx, y(0)=0, y(1) =10
3amanue 3.

Haiitu skctpemans yHKIoHaNA
1
J(y) = f ((y")® + 2cosy')dx, v(0)=09, y(1) = 4.
0

3aganue 4.
Haiitu sxcTpeMans QpyHKIHOHATA

J(y) = f ((¥v)?—=3yy"dx, y(0)=4,y(1)=5,y'(0)=7y'(1)=09.

3agaHue 5.
Haiitu sxctpemanu pyHkunoHana

J1,y2) = f (x(v)? - (12)% + xy1y,)dx,

y1(1)=1,%@B)=m3+1,y,(1)=0,%,(3)=0.

Kputepuu onenku:

5 6annoB BBICTABIAETCS CTYJEHTY, €CIIM OH PEIIUT BCE MATh 33/1a4 MPaBUILHO;

4 Gana BBICTAaBIAETCS CTYJICHTY, €CJIM OH PEIIUT MPABUIBHO YEThIPE 3a7a4u;

3 Gamnia BBICTAaBIACTCS CTYJEHTY, €CIIM OH PEIUT MPaBUIBHO TPH 33/1a4H;

0 6amioB BBICTABISAETCS CTYJCHTY, €CIIM OH PEIIUT MPAaBUILHO MEHBIIIE TPEX 3aad.

KonTponbHas paboTta cunTaeTcsi 3a4T€HHOM, €CIIM CTYIeHT NOJYYUT HE MEHee Tpex 0aioB.

Cocrasurens: 1. JI. Enuceenko.

Bomnpoce! 111 KOJIIOKBHYMOB, c00ece10BaHUS

o TucuuIuIMHe BapuanyonHoe ncyncienue

1. ®yHKUMOHATIBI B JIMHEHHOM HOPMHUPOBAHHOM IpocTpaHcTBe. OmpeneneHus: JTUHEHHOTO
MPOCTPAHCTBA, HOPMHUPOBAHHOTO IMPOCTPAHCTBA, PACCTOSHUS, (YHKIMOHAIa, BapHaluu (PYHKIIHUH,
HENpephIBHOTO (PyHKIMOHANA, JUHEWHOro (yHKIMOHANIa, NpupamieHus (yHKIHMOHANA, BapHUaluu
dbyHKIMOHAA (JIBa ONpENesieHUs), CHUIBHOW U C1ab0i OKPECTHOCTH, CHIIBHOTO M CJ1a00T0 MUHHUMYyMa
U MakCcUMyMa.

2. Kraccuueckas 3agaya BapHallMOHHOTO HCYHUCIEHHUSA, 3aJada O OpaxHCTOXpPOHE, O
HauMEHbIIIEH IO/ 1M TOBEPXHOCTH BpaleHus. OCHOBHAs JIeMMa BapHaIlMIOHHOTO UCYUCIICHHUS.

3.Teopema Diinepa (He0OXOAMMOE YCIOBHE OKCTpeMyMma (YHKIIMOHAA); HEOOXOIMMBIC
YCIIOBUSI MUHUMYMa BTOPOTO MOPSAKA.

4. YacTHblE cioydad MHTETPUPYEMOCTH ypaBHeHus Ounepa. [lompiaTerpanbHas GyHKIUS HE

! ! o
3aBHCHUT OT Y WM 3aBUCUT OT Y JIMHEHWHO.
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5. YacTHble ciiyyall MHTETPHUPYEMOCTH ypaBHeHHs Oiinepa. IlogsiHTerpanbHas QyHKIUS He

3aBHCHUT OT X U Y WJIM HE 3aBUCHUT OT Y .

6. YacTHble ciydyall MHTETPHUPYEMOCTH ypaBHeHHs Oiinepa. IlogsiHTerpanbHast QyHKIUS HeE
3aBUCHUT OT X ; OJBIHTErpajbHasl (YHKILHUS 3aBUCHUT TOJIBKO OT Y ; OJBIHTErpajgbHas QyHKIUS UMEET

s F(x,y,¥) = P(X)- () +400 -y +2F (x)-y.

7. Knaccuueckas 3amaya BapUalMOHHOTO HCYMCIEHUS: pEIICHHE 33Jauyd O MHUHUMAaJIbHOU
IJIOLIA Y TIOBEPXHOCTH BPAILCHUS.

8. Kimaccuueckas 3ajjaua BapuallMOHHOTO UCUHMCIICHUS: PELICHHUE 3a7a4i O OpaxUCTOXPOHE.

9. 3ajaua BapHaAlMOHHOTO MCUMCIIEHUS AJIS Cilydas MOJBIHTErpaibHOW (DyHKIUH, 3aBUCSIICH
OT TMPOU3BOAHBIX BBHICIIUX MOPsAAKOB. IlocTaHOBKa 3ajgauu, oOINpeleNeHue AONMYCTUMON (YHKIMH,
cy1aboi JIoKaJIbHOW MUHMMAaJIH, TeopeMa Ditnepa-Ilyaccona.

10. ®yHKIMOHABI OT HECKOIBKUX (yHKIMHA. [locTaHOBKA 3a7auu BapuallMOHHOTO MCUUCIICHUS
¢ (YHKIMOHAJIOM, 3aBUCSIINM OT BEKTOP-(YHKIMH, TEOPEMa O HEOOXOJMMOM YCIOBUHU HKCTpEMyMa
byHKIIMOHATA.

11. ®ynkuuoHansl OT (yHKUMU MHOTUX NepeMeHHbIX. IlocTaHOBKA 3ajaun BapUalMOHHOIO
UCUUCIIEHUS ¢ (DYHKIMOHAIOM, 3aBUCALIMM OT ()YHKIMM MHOTUX TEPEMEHHBIX, BBIBOJ YPAaBHEHUS
Oiinepa-OcTporpaackoro.

12. Bapuannonsasl 3ajada C IOABM)XKHBIMM KOHLIAMH. llocraHoBka 3ajmaum, Teopema o
HE00XO0IMMOM YCJIOBUU 3KCTpeMyMa (PyHKIIMOHAA.

13. Bapuanumonnas 3azada ¢ NOIBWKHBIMH TIpaHunamu. [locTaHoBka 3amaum, Teopema o
HEOOXOJMMOM  YyCIOBHHM  JKCTpeMyMa  (YHKLHOHaja, TE€OMETPUUECKUH  CMBICI  YCJIOBUH
TPAHCBEPCAIBHOCTH.

14. 3anaua bonbia. Heo6xonumele yciaoBus MUHUMYMa B 3a7a4ye bobia.

15. MHoromepHbIit ciyyail 3anaun bonbia. 3aadya co cMelIaHHBIMHE OTPaHUYESHUSMHU.

16. 3agaua bomba co cTapmyuMu NpOU3BOJHBIMH.

17. BapuanuoHHsle 3aaun Ha yCIOBHBIN skcTpeMyM. [locTaHoBka 3aiaun: 3agaya Jlarpanxa,
u3onepuMeTpuyeckas 3a1ada. Teopema 0 HEOOXOJMMOM YCIOBUH IKCTpeMyMa B 3aaaue Jlarpanxka.

18. Teopema 0 HEOOXOIUMOM YCIIOBHM 3KCTpEMyMa B M30IMEpUMETPUYECKOH 3agaue. 3ajgada
JIMIOHBI.

19. N3onepumerpuyeckas 3a1a4a ¢ OrpaHUYEHUSIMH THIIa HEPABEHCTB; ¢ (DYHKIMOHAIOM THIIA
Bbonba; ¢ moABMKHBIMY KOHLIAMH.

20. HeoOxonumble yCIIOBHUS CHJIBHOTO MHUHMMyMa B KJIACCHUECKOM 3a7aye BapHallMOHHOTO
VCYMCIICHUS.

21. ConpsikeHHbIE TOUKH, yciIoBue SIkoOu, mojie 3KkcTpeMaei.

22. JlocTaTo4Hble yCIOBHUS MUHMMYyMa B KJIACCUUYECKON 3a7aue BapHAllMOHHOTO UCUHCIICHHUS.

23. YucneHHble METOABl BAPUALMOHHOTO ucuMciaeHus. Merox Purtna pemeHus 3anauu
BapHaLlMOHHOTO UCYUCIICHUS.

24. JluckpeTHbIN BapraHT MeToa Putiia. MeTo1 KOHEUHBIX 3JIEMEHTOB.

Kpurtepun onenku:

86-100 OamioB BBICTABISETCS CTYJEHTY, €CIM OTBET IIOKa3blBae€T IPOYHbIE 3HAHUSA B
BapUAllMOHHOM HCYHCJIEHUH, OTJIMYAeTCsl TIyOMHOM M MOJHOTOW pPACKPBITUS TEMBbI, BIIAJCHUE
TEPMUHOJIOTMYECKUM  ammapaToM; yMEHME  JlelnaTh  BbIBOJBI M 000OIIeHus,  JaBaTh
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apryMEHTUPOBAHHBIE  OTBETHI, NPHUBOJUTH NPHUMEPBI, OTBET  SBIACTCA  JIOTUYHBIM U
MOCIIE0BATEIHHBIM.

76-85 GamioB - ecnu OTBET NMOKA3bIBaCT MPOYHBIC 3HAHWS B BAPUAIMOHHOM HWCYHCIICHHH,
OTIIUYAETCS TIYOMHOW M TIOJHOTON PACKPBITHS TEMBI; BIAJCHHE TEPMUHOJIIOTHUYECKUM aIlapaToM;
yMEHHE JeNaTh BBIBOJABI U O0OOIICHHS, 1aBaTh apryMEHTHPOBAHHBIC OTBETHI, IPUBOIUTH MPUMEPHI,
OTBET SIBIISICTCS JIOTUYHBIM U TMOCIen0BaTeNbHBIM. OHAKO JOIMYyCKAaeTCs OJHA — JIBE€ HETOYHOCTU B
OTBETE.

61-75 OannoB — OIEHUBAETCS OTBET, CBUICTEIBCTBYIOIUI B OCHOBHOM O 3HAHUU MPEIMETHOM
001acTH, OTJIMYAIOUIUICS HEJOCTAaTOYHOM TIIIyOMHOM M TIOJIHOTOM PpAcKpHITUS TEMBI; 3HAHUEM
OCHOBHBIX BOIIPOCOB TEOpHUH; €1ab0 CHOPMUPOBAHHBIMH HABBIKAMH aHANIM3a SIBICHUMN, MPOIECCOB,
HEJOCTAaTOYHBIM yYMEHHEM JaBaTh AapryMEHTHPOBAHHBIE OTBETHI M TPUBOIAUTH IPUMEPHL;
HE/IOCTaTOYHO  CBOOOJHBIM  BIQJIGHUEM  MOHOJIOTUYECKOH  peublo,  JIOTHYHOCTBIO U
MI0CJIEIOBATEIbHOCTHIO OTBETA. JlomycKkaeTcss HECKOIBKO OIIMOOK B COAEP)KaHUH OTBETA.

50-60 GamioB — OTBEeT, OOHAPYKUBAIOIIUI HE3HAHHE MPEAMETHON 00JIACTH, OTINYAIOIIHIACS
HETTTyOOKUM pPACKPBITHEM TEMbI, HEYMEHHEM JaBaTh apTyMEHTHUPOBAHHBIC OTBETHI, OTCYTCTBHUEM
JOTMYHOCTH M IOCIENI0BAaTEIbHOCTH. JlOMYyCKalOTCs Cepbe3Hble OIIMOKH B COJAEP)KAaHUH OTBETA;
HE3HaHHME COBPEMEHHON MpoOIeMaTuKU U3yyaeMoi 00JIacTH.

KoMmuiekT 3a1annii 1Ji1 KOHTPOJIbHOMH PadoThI MO
AUCHUILTNHEe «BapuannoHHoe ucyuciIeHue»
BapuanTt 1

3amanmne 1. Haiitm Bce skcTpemanu (QyHKIIMOHAIA J (y), YIOBJIETBOPSIONIUE 3aTaHHBIM

T'paHUYHBIM YCJIOBUAM
1
10 =[(y)+x2-y)ix =0 yO=a
0

Samanue 2. Haiitu Bce sKkcTpeManm (yHKImMOHAma J (y) YJIOBJIETBOPSIOIIME 3aJaHHBIM

FpaHI/I‘IHI)IM YCJ'IOBI/IHM
I =1y - (P e y(©)=y'(© =y"(©)=0;

y(z)=r;, y'(7)=2;y"(x)=0.

3ananue 3. HaiiTu 1omycTUMBbIE SKCTpEMalIX B U30MIEPUMETPUYECKOH 3a1a4e

I(Y1,Y2) = [ Vi - Ydx; ¥,(0) = y,(0) = y, (1) =0;

1 1
Y, ) =1 [y,dx=1; [y,dx=0.
0 0

Bapuanrt 2
3amanme 1. Haiitu Bce skctpemanu dynkimmonana J (y), YJIOBJIETBOPSIOIINE 3aaHHBIM

TpaHUYHBIM YCJIOBUAM

3.

J(YFT((Y')Z +y® —2y-sin x)dx; y(0)=0; y %
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3amanme 2. Haiitu Bce skcTpemanu (yHKIIMOHAIA J (y) YIOBJIETBOPAIONINE 3aJaHHBIM

rpaHI/I‘{HbIM YCJ'IOBI/IHM
10 =y -(yP)dx y(©)=y'(©) = y(0) =0
0

y(z)=y"(x)=shx; y'(r)=chz+1.

3ananue 3. HailTu nomycTUMBbIe SKCTPEMAIU B U30IIEPUMETPUUYECKOM 3a1aue

J(¥1,¥2) =J(Y1 +Y,)dx; ¥, (0)=y,(0)=0; y,() =1
0

1
Yo()=-3; [y - ysdx=0.
0

Bapuanr 3
Bamanme 1. Haiitu Bce skctpemanu dynkimmonana J (y), YJIOBJIETBOPSIOIINE 3aaHHBIM

rpaHI/I"IHBIM YCJ'IOBI/IHM
2
I =[(y7 +2y + y2)ax; y@ =1 y@=o.
1

Bamanme 2. Haiitu Bce skctpemanu dyHKumoHAna J (y) YJIOBJIETBOPSIOIIME 3aJaHHBIM

TpaHUYHBIM YCJIOBUAM

3 =[((y"Y -48xy)a; y(©) = y'(0)=0: y(l):%;

0
y'([D)=1.

3ananue 3. Hailtu nomycTUMBbIe SKCTPEMAIU B U30IIEPUMETPUYECKO 3a1aue

I(Y1,¥2) = [ y1 - 5% ¥1(0) = y,(0) = y, (1) = O;

1 1
Y, =1 [x-y,dx=0; [x-y,dx=0.
0 0

Bapuant 4
3ananue 1. Haiftu Bce skcTpeManu (yHKIHMOHAIA J (y), YIOBJIETBOPAIOIINE 3aJaHHBIM

l"paHI/I'-IHI)IM YCJ'IOBI/H[M
1
I(y)=[y-(y)Pdx y0)=1 y@)=¥4.
0

Bamanne 2. Haiitu Bce Skctpemanu dyHKumoHana J (y) YJIOBJIETBOPSIOIIUE 3aJaHHBIM

FpaHI/I‘IHBIM YCJ'IOBI/ISIM
1
J(y)=[(y"Vdx; y(0)=y'(0)=y'(1)=0; y(®)=1.
0

3ananue 3. HaliTu 1omycTUMBbIE SKCTPEMAIU B U30IIEPUMETPUUYECKOI 3a1aue
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J(Y1,Y,) =J((y£)2 +(yé)2)d><; y;(0) = y,(0) =0;
0

1
Vi)=Y, =0; [y,-y,dx=-2.
0

BapuanTt 5
3ananue 1. Haiftu Bce skcTpeManu (yHKIHMOHAIA J (y), YIOBJIETBOPSAIOIINE 3aJaHHBIM
TpaHUYHBIM YCJIOBUAM
1

10 =Jyf -y*-y)-e?dx y©)=0; yO="
0

3amanme 2. Haiitu Bce skcTpemanu (yHKIIMOHANIA J (y) YIOBJIETBOPAIONINE 3aJaHHBIM

FpaHI/I‘{HBIM YCJIOBI/IHM
1
19 =1y +(y"P)ex; y© =y"(0)=0; y(0) =1
0

yO)=y'@®=1y"@®=0.

3ananue 3. HaliTu 1omycTUMBIE SKCTPEMAIU B U30IIEPUMETPUYECKOI 3a1aue

1
I Ya) =[x (Y= ¥2) dx; y,(0) = y,(0) =y, (1) =0;
0

b 4
H®=2 [y ypde=-c.
0

Bapuanr 6
Samanue 1. Haiitu Bce sKkcTpemanum ¢yHKimMoHaTa J (y), YJIOBJIETBOPSIOIINE 3aaHHBIM

l"paHI/I‘IHBIM YCJ'IOBI/ISIM
1
I =[(y)-yd y©0)=0; y@)=2.
0

3aganue 2. Haiitu Bce »KcTpemanu (PyHKUIHOHAIA J (y) YAOBJICTBOPSIOIIKE 3aJaHHBIM

FpaHI/IlIHI)IM YCJ'IOBI/H[M
1
I(y)=[e™ - (y'Vdx; y(0)=2; y'(0)=3;
0

y@) =1+2e; y'(1)=1+ 2e.

3ananue 3. HaliTu 1omycTUMBIE SKCTPEMAIU B U30IIEPUMETPUUYECKOI 3a1aue

3001 2) = (i + (v - ay2 - y2 )

T

[(yy+2y,)dx=2  [y,-xdx=0,
0

0
Bapuant 7

3amanme 1. Haiitu Bce Skctpemanu dynkimmonana J (y), YJIOBJIETBOPSIOIINE 3aJaHHBIM

TpaHUYHBIM YCJIOBUAM
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0
39 = [y -2x)dx y-1=0; y(©)=2

3amanme 2. Haiitu Bce skcTpemanu (yHKIIMOHAIA J (y) YIOBJIETBOPAIONINE 3aJaHHBIM

I'PaHUYHBIM YCJIOBUSAM
1
3(y) =[(860x% -y (" Jax; y(0) = y@) =0;
0
y(=1 y@=5
3ananue 3. HaliTu 1omycTUMBIE SKCTPEMAIIU B U30IIEPUMETPUUYECKOI 3a1aue

I(Y1.Yz) = I(y1 (v3 ) +4xy,)d; 3(0)=0; y, (1) =1

IY£'Y2dXZO-
0

Bapuanr 8
3amanne 1. Haiitm Bce skcTpemanu (yHKIIMOHAIA J (y), YIOBJIETBOPSIONIUE 3aTaHHBIM

I‘paHI/ILIHBIM YCJIOBI/IHM
I(y)= [( Py y)de y@)=0; y(e)=1.

3aganue 2. HaiiTu Bce sKcTpemanu (PyHKLIMOHAIA J (y) YAOBJICTBOPSIOIIKE 3aJaHHBIM

l"paHI/I'-IHI)IM YCJ'IOBI/H[M
J(y)= IX Pdx;, y@)=2; y'(1)=0;
(2)=3—2In2; y'(2)=—In2.

3ananue 3. HailTu nomycTUMBbIe SKCTPEMAIU B U30IIEPUMETPUYECKOM 3a1aue

J(Y1,Y,) = J(y1 (y;)° +y1—y2)dx; y;(0)=0;

y,(0)=0; IY1 -yodx=1.
0

Bapuant 9
3ananue 1. Haiftu Bce skcTpeManu (yHKIHMOHAIA J (y), YIOBJIETBOPSAIOIINE 3aJaHHBIM

l"paHI/I'-IHI)IM YCJ'IOBI/H[M
tox 1.
J(y)=]e -(y2+5(y)zjd><: y(0)=1 y(@)=e.
0

Bamanme 2. Haiitu Bce Skctpemanu dyHKumoHANTa J (y) YJIOBJIETBOPSIOIIME 3aJaHHBIM

TpaHUYHBIM YCJIOBUAM
0
3(y) = [(240y - (y1)ax; y(0) = y'(© = y"(0) =0;
-1

yED) =1 y'(=) =15 y"(-1)=-12
3ananue 3. HaliTu 1omycTUMBIE SKCTPEMAIU B U30IIEPUMETPUUYECKOI 3a1aue
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1
I(V1Y2) = [ (V1Yo = Ya- Yo + Xy, + Y, ) dx; y;(0) =0;
0

V2 =1 (i) + (v kix = 2.

Bapuant 10
3ananue 1. Haiftu Bce skcTpeManu (yHKIHOHAIA J (y), YIOBJIETBOPSAIOIINE 3aJaHHBIM

rpaHI/I‘-IHBIM YCJ'IOBI/U[M
1
J(y)=[e’-(y')dx; y(0)=0; y(1)=In4.
0

3amanue 2. Haiftu Bce skcTpemanu (¢yHKIMOHATA J (y) YAOBJIETBOPSIONINE 33JaHHBIM

I‘paHI/ILIHBIM YCJIOBI/IHM
1
3(y) = [@20xy - (yn?)dx;  y(0) = y'(0) =O;
0

y@® =L y'@d)=6.

3ananue 3. Haiitu 1omycTHMBbIe SKCTpEMalK B U30MIEPUMETPUYECKOH 3a1a4e

J(Y1.Y2) =J((y1')2 —(yé)z)dX: y:(0) = y,(0)=0;
0

1
YD =y,®)=0; [y,-y,dx=-2.
0

Kpurepun onenkn:

86-100 6amioB BBICTABIAETCS CTYAEHTY, €CIIM pEUICHHE 3ajad IMOKa3bIBaeT TIIyOOKoe U
CHUCTEMaTHYECKOE 3HAaHUE BCEro IPOrpaMMHOIO MaTepHuaja, a TakKe OCHOBHOTO COJAEp)KaHUS
JEKIIMOHHOTO Kypca; CTYACHT JAEMOHCTPHPYET BiaJ€HHE KOHIENTYalbHO-TOHATHHHBIM arIapaToM,
HAYYHBIM SI3bIKOM M TEPMUHOJIOTHEH BapHALIMOHHOTO MCYMCIICHHUS, JIOTUYECKH KOPPEKTHOE pPEIIeHuE
3aj1ad.

76-85 6ayI0B — €CIM CTYIEHT MOKa3bIBAET 3HAHKUE Y3JIOBBIX MTPOOJIEM MPOrpaMMBbl U OCHOBHOTO
COJIepKaHUs JIGKIIMOHHOTO Kypca, YMEHHUE I0JIb30BaThCs KOHIIENITYaJbHO-TIOHATHHHBIM annapaToM B
npoliecce pemeHus 3ajad B paMKax JaHHOM TeMbl, B 1I€JIOM JIOTUYECKH KOPPEKTHOE, HO HE BCerna
NpaBUIbHOE aPTyMEHTUPOBAHHOE pPEIlICHHUE 3a/1a.

61-75 OamnoB — ecaM CTYAEHT TOKa3bIBaeT (pparMeHTapHOe, IOBEPXHOCTHOE 3HAHHE
BAOKHEHIIMX pa3/eioB MPOrpaMMbl M COACpKAHUS JICKIMOHHOTO Kypca; 3aTpyAHEHHs C
UCTIOJIb30BAaHUEM HAYYHO-TIOHATUHHOTO ammapara U TEPMHHOJIOTUM BapHALIMOHHOTO HCYUUCIICHUS,
YaCTUYHbIE 3aTPyJHEHHs C BBINOJHEHHEM 3a/laHUM, JIEMOHCTPUPYET CTPEMJICHHE JIOTUYECKU
000CHOBAHHO U MOCJIEIOBATEIBHO U3JIOKUTH PEILICHUE 3aJa4uH.

50-60 GanoB — ecnu CTYAEHT IOKa3bIBAaeT HE3HaHUE, JTUOO OTPHIBOYHOE MPEICTABICHUE O
JaHHOM TmpobiieMe B paMKax ydeOHO-POrPaMMHOIO Marepuaja, HEyMEHHE HCIOJIb30BaTh
NOHSATHIHBIN anmapaT BApHALlMOHHOTO UCYHMCIICHUS; OTCYTCTBUE JIOTHKH B PEILICHUH 33/au.

MeToanyecKue peKOMeHIalHH, ONpe/ieisiiouie NPoleIyphbl OlleHUBAHUS Pe3yJIbTATOB
OCBOEHMS THCHMIJIUHBI
Texyuasi aTrecTanust CTy1eHTOB
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TeKyH_IaSI arrecranusa CTyACHTOB IO AUCHHUIIIIMHE ((BapI/IaI_[I/IOHHOG HCYHUCJIICHUEC» NTPOBOAUTCS B

COOTBETCTBUH C JIOKAJTbHBIMH HOPMATUBHBIMU akTamu [IBOY u sBisercst 00s13aTeIbHOM.

TeKyH_IaH arrecrauus CTyACHTOB IO AUCHHUIIIIMHE ((BapI/IaI_[I/IOHHOG HUCYUCJIICHUC» NTPOBOAUTCS B

dbopMe KOHTPOJIBHBIX MEPONPUSATHI (3AIMUTHI TOMAIIHUX

3aJIaHUM,

KOHTPOJIHBIX palboT u

KOJIJIOKBUYMOB) T10 OLICHUBAHHIO (DaKTUUECKUX PE3ybTaTOB O0YUYEHHsI CTYACHTOB U OCYIIECTBIISAETCS

BEJlyIIIMM IIPENOAaBaTEIEM.
OOBeKTamMH OIICHUBAHUS BBHICTYIIAIOT:

- y‘-IGGHaSI JUCHUITIIIMHA (aKTI/IBHOCTB Ha 3aHATUAX, CBOCBPCMCHHOCTD BBIITOJIHCHUA PA3JIMYHBIX

BUJIOB 33JIaHUM, TTOCEIIAEMOCTh BCEX BUJIOB 3aHATUHN MO aTTECTyEMOM JAUCIUILIMHE);

- CTCTICHb YCBOCHUA TCOPCTUUCCKUX 3HaHPII>'I;

- YPOBCHL OBJIAJICHUSA IMPAKTUYCCKUMU YMCHHUAMU M HABBIKAMH II0 BCEM BHUAaM y‘-IGGHOﬁ

paboTsr;
- pe3yNbTaThl CAMOCTOSATEIHHON PAOOTEHI.

|. CooTHOmIEHHE BHI0B Y4eOHOM esAITeJIbHOCTH CTYI€HTA, YYUTHIBAEMbIX B PEHTHHIOBOM

OIICHKE IO NUCUHMUIIJINHE

Ne .
w/n Buabl yueOHO 1eATeILHOCTH CTYIEHTOB BecoBbie k03 punneHTHI, %
1 | AKTHBHOCTB CTYJICHTOB 5
2 | CroeBpeMeHHOE BBIOJHEHHE PA3IMYHBIX BUJIOB 3a1aHUI 10
3 | IlocemaemMocTh BCEX BUIOB 3aHSTHHA 5
4 | KoHTpOabHBIE pabOThI 30
5 | KommokBuyMbI 20
6 | BemosHeHHEe HHANBUAYATBHBIX 3aaHUH 30
7 | Cymma 100
1. O0beKT onleHUBaHUSA — y4eOHAS IUCHUILIIHHA
. . En. MakcumMaJjibHOe K0JI-BO
Ne Conep:xanue BUIa KOHTPOJIHUPYEMOii yaeOHOi
H3MepeHns 0aJJI0B 32 eTUHUIY
n/n JesITeJbHOCTH .
padoThI BBINOJIHSIEMO# PadoTHhI
1 | AKTHBHOCTb CTYJICHTOB Ha 3aHITHIX 1 3aHATHE 1
2 | CBOEGBPEMEHHOCTbD BBITIOJHEHMSI Pa3IMYHBIX BUJIOB 3aIaHUN 1 3amanue 2
3 | ITocemaeMocCTs BCEX BHUIOB 3aHATUMI 1 3auarue 1
I11. O0beKT oleHUBAHUS — CTeNEeHb YCBOEHUS] TEOPeTHYECKUX 3HAHUI
Ne . Ounenouynoe | MakcumajabHoOe
Buj yueOHoI 1eATETHLHOCTH
n/n CpeACTBO KOJI-BO 0aJIJIOB
1 | Konnmokeuym «Kiaccuueckast 3ajaua BAPHAMOHHOTO HCYHCIICHUS» YO-2 100
2 | KommokBuym «BapuallnoHHBIC 3a]1a4M C TIOJBH)KHBIMY MPaHUIIAMH U YO-2 100
3aJ1a4¥ Ha YCJIIOBHBIN IKCTPEMYM»
3 | KomnokBuywm «IIpsiMble METOBI BAPUAIITHOHHOTO UCUYHCICHUS» YO-2 100
IV. O0beKkT oueHUBaHNS — Y POBEHb OBJIA/IeHUS IPAKTUYECKUMH YMEHUSIMU U
HABBIKAMH 110 BCeM BHIaM y4eOHOi1 padoThI
Ne . Onenounoe | MakcuMaJbHOe
Buja yueOHoii nesiTe ILHOCTH
n/n CpeacTBo KO0JI-BO 0aJ1JIOB
1 | KouTpomsHas padoTa «3amaun BapuaIlmOHHOTO HCUUCICHUS I1P-2 100
V. O0beKT OlleHUBAHHUS — Pe3yJIbTaThl CAMOCTOATEIbHOI PadoThI
Ne . Ounenouynoe | MakcuMaJbHOE
Bun camocTosiTeIbHOM padoThI
n/n CpeACTBO KOJI-BO 0aJIJIOB
1 | HomammHee 3amanue « AHATUTHYCCKHAE METOIBI PEIICHUS 3aad I1P-2 100
BapHAIIMOHHOTO UCUUCIICHUS

36




2 ﬂOMaH.IHee 3aJaHueC ((HpSIMLIC METOJbI PCHICHUS 3a1a4
BapHallMOHHOI'O MCYUCICHUA»

I1P-2 100

IIpomexyTouHAas aTTeCTALMA CTYA€HTOB

HpOMe)KYTO‘IHaH arréctanusa CTYyACHTOB II0 AWCHUILIMHE «BapI/IaHI/IOHHOC HUCUYUCIICHUEC»

MPOBOAUTCA B COOTBETCTBUM C JIOKaJbHBIMHM HOpPMaTUBHbIMU akTamu JBOY wu saBusercs

00s13aTEIBHOIA.

HpOMe)KYTO‘IHaH arréctanusa CTYyACHTOB II0 AWCHUILIMHE «BapI/IaHI/IOHHOC HUCUYUCIICHUEC»

IPOBOAMTCA B BHJE 3K3aMeHa B (hOopMe BBINOIHEHHUS MUCHbMEHHBIX 3aJaHUN U YCTHOTO OIpoca B

dbopme cobeceioBaHUS.

Kputepun BbicTaB/IeHUs] OLIEHKHU CTY/IEHTY Ha K3aMeHe 110

AUCHHUIIJINHE «Bapnaunonnoe HCYHUCTICHHUE»

Basbl
(peHTuHroBOM
OILIEHKH)

Ouenka
IK3aMeHa
(cTanmapTHas)

Tpeﬁonamm K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

91-100

«OTIIMYHO»

O1eHKa «OTIUYHOY BBICTABIAETCSA CTYICHTY, €CIIH OH IITy0OKO M MPOYHO
YCBOWJI IPOTPAMMHBIA MaTepral JUCIHILINHBI « AHATATHIEeCKAas
reoMeTpHs ¥ IMHEHHas are0pay, HcuepIbIBaolle, MOCIIeI0BATENLHO,
YETKO U JIOTUYECKH CTPOIHO €ro M3/IaraeT, yMeeT TECHO YBS3bIBATh
TEOPHIO C MPAKTUKOH, CBOOOIHO CIIPaBIIIETCS C 3a/1a4aMH, BOTIPOCAMHU 1
JIPYTUMH BUJaMU MPUMEHEHHS] 3HAHUH, TPUYEM He 3aTPyIHSAETCS C
OTBETOM TIpH BUJOM3MEHEHUH 3aJaHNH, UCTIONb3YET B OTBETE MaTepHall
MOHOTpadUIECKOH JINTEPATyPhl, TPABUIHLHO 0OOCHOBBIBAET MPUHSTOE
pelieHue, BIaieeT pa3sHOCTOPOHHUME HAaBBIKAMH U TTPHEMaMH BBIITOJTHEHHS
MPaKTUYECKUX 3aa4; CIOCOOCH aHATM3UPOBATh U 0000IIATH MOTYyYCHHBIE
3nanus (OK-1), MoxkeT IpuMeHATh MaTEMaTHYECKUE MOJICITH JIJIS
OITMCAHUS M UCCIEI0BAHUS pealbHbIX 00bekToB (ITK-5), crocoben
BBIOMpATh ONTUMAIBHOE pelienue, nocrasneHHoi 3agadu (11K-5), a raxxe
BJaJieeT METOIMKOM MOCTPOCHUS, aHaIN3a U IPUMEHEHHS MaTeMaTHYECKHX
MOJIeJIeH I penieHus npukiIaaaeix 3amad (ITK-6).

76-90

«XOPOIIIO»

Or11eHKa «XOPOIIO0» BBICTABIISCTCS CTYIACHTY, €CITH OH TBEPIO 3HAET
MaTtepHall, TpaMOTHO U IO CYLIECTBY M3JIaraeT ero, He JOMmycKas
CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC, MIPABIILHO MTPUMEHSIET
TEOPETHUECKHE TTOJIOKEHUS TIPH PEIICHUH MMPAKTHUSCKUX BOTIPOCOB U
3aja4, BiajiceT HeOOXOJUMBIMU HABBIKAMHU M MPUEMaMHU UX BBITIOJTHECHUS;
yMeeT cTpouth MaTtemarndeckue moaenu (I[1K-5), ucronssys
COOTBETCTBYIOIIMIA MaTeMaTUYECKHUI aIapar peniaTh THIOBEIE 3a/1a4H
(IIK-5), ananu3upoBaTh MOCTABICHHYIO 3a7a9y, HAXOJAUTHh METOBI €€
pelieHus, MPOBOINTH aHaTU3 nmonyueHHoro pemenus (ITK-6).

56-75

«YOOBJL.»

OLieHKa «yIOBJICTBOPHUTEIBHOY BBICTABISICTCS CTYACHTY, €CIIH OH UMEET
3HaHHS TOJBKO OCHOBHOI'O MaTepHaia, HO He YCBOMII €ro JIeTalei,
JIOMYCKaeT HETOYHOCTH, HETOCTATOYHO MPaBUIIbHBIE OPMYIUPOBKH,
HapyIICHHs JIOTHYESCKOU TTOCIICJOBATEIbHOCTH B U3JI0KSHUU
OPOrpaMMHOT0 MaTepuaa, HCIbITHIBACT 3aTPyIHCHHS IPU BHIIOJTHCHHN
MPaKTUIECKUX PadoT.

«HEYAOBI.»

OreHKa «HEYJOBIETBOPUTENHFHOY» BBICTABISIETCSA CTYACHTY, KOTOPBIA HE
3HAET 3HAYUTEIbHOM YaCTH MPOrpaMMHOI0 MaTepHana JUCIUILIAHbI
«AHanuTHYEeCKasi TeOMETPHS U INHEHHas anreOpay, NOoITycKaeT
CyIIIECTBEHHBIC OIMMOKH, HEYBEPEHHO, C OOJBIINMU 3aTPy JHEHUSMH
BBINOJTHSIET NPAKTHUECKHE Pa0OTHI, IO3TOMY HE MOXKET MPOAOKHUTh
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| o0OydeHue 0e3 JOMOJHUTEIbHBIX 3aHITHH N0 JAHHOH TUCIUILTHHE.
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