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ABSTRACT

Master’s degree in 08.04.01 « Civil Construction»

Study profile « Marine hydraulic structures and waterway structures »

Course title: Special sections of Mathematics

Basic part of Block, 3 credits

Instructor: Ph.D., Professor Bocharova A .A.

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

- apply the acquired knowledge to solve specific problems technology

- build and explore mathematical and mechanical models of technical
systems, expertly applying the analytical and numerical methods of research and
the possibility of using modern computers and information technology

- analyze the results of calculations

Learning outcomes:

GC — 5- willingness to show leadership qualities and organize the work of the
team, to master effective technologies for solving professional problems;

GC — 9 - cmocoOHOCTh BECTH HAYYHYIO JUCKYCCHIO, BIIaJleHUE HOpPMaMH
HAYYHOTO CTHJISI COBPEMEHHOT'O PYCCKOTO SI3bIKA;

GPC-10 - ability and readiness to navigate in the formulation of the problem,
apply knowledge about modern research methods, analyze, synthesize and
critically summarize information.

Course description: The content of the teaching materials on the course is
based on modern science and educational practice and reflects the author's
approach to the object of study. It concerns with general concepts of Engineering
Mathematics. The specific themes of this course are the numerical methods of
problems’ solution for ordinary differential equations; analytical methods of
solution of linear partial differential equations; finite-difference methods of PDE
solution; interpolation and approximation of functions for engineers and scientists.

Teaching materials on the course « Special Sections of Mathematics » provide

the extensive using of active and interactive teaching methods of problem-based



learning — problems lectures, case-study, research projects, combined with private

study in order to create and develop the professional skills of the students.

Main course literature:

1. KongakoB H.C. OCHOBBI YHCIEHHBIX METOJIOB [DIEKTPOHHBINA pecypc| :
npaktukyM / H.C. KongakoB. — DJEKTpOH. TEKCTOBBIEC JlaHHbIE. — M. :
MockoBckuil ryMaHuTapHelii yHusepcurer, 2014. — 92 c¢. — 978-5-

98079-981-6. http://www.iprbookshop.ru/39690.html

2. Mokpoa H.B. UYwucneHHble METOAbI B HWHXXEHEPHBIX pacyerax
[DmekTponHbIil pecype]| : yueOHoe mocodome / H.B. Moxpona, JLE.
CypkoBa. — DJIEKTpOH. TeKCToOBble naHHbie. — CaparoB: Al [Iu Op
Menaua, 2018. — 91 ¢. — 978-5-4486-0238-2.

http://www.iprbookshop.ru/71739.html

3. Bacunbe A.H. Matlab [DnexktpoHHBI pecypc] : caMOy4HUTENb.
[Mpaktnueckuit nmoaxon / A.H. BacumbeB. — DIeKTpOH. TEKCTOBBIE
nanubie. — CII0. : Hayka u Texnuka, 2015. — 448 ¢. — 2227-8397.

http://www.iprbookshop.ru/43318.html

4. bouapoBa A.A. BrluucnurenbHas MaTeMaTHKa: y4eOHO-METOINYECKUI
KOMIUIEKC : ydeOHoe mocobue s By3oB / A. A. bouapoma, E. II.
JlynnoBa, A. A. PataukoB ; [mox pea. A. A. bouapoBoii] ;
JaIbHEBOCTOUHBIM TOCYIAPCTBEHHBIM TEXHUYECKUA YHUBEPCUTET. -
BnanuBocrok: M3n-Bo JlanbHEBOCTOYHOTO TEXHUYECKOTO YHUBEPCUTETA,
2008. - 174 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3848 13 &theme=FEFU

Form of final knowledge control: exam



AHHOTALUA

HucuunnuHa  «CreuuanbHble  pa3fenbl  BbICHIEW — MaTeMaTHKH»
npeaHa3HayeHa JUisi MarucTpaHToB, oOywaromuxcs o HampaieHuto 08.04.01
«CTpOUTENBCTBO», IO MPOrpaMMe MOArOTOBKH "Mopckue THIPOTEXHUYECKHE
COOPYKEHMS U COOPYKEHUS BOJIHBIX IyTeH .

JucuunnuHa BXoauT B 0a30Byro uacTh Onoka 1 Jucuurmimsbel (MOIyINn)
y4eOHOro TuiaHa, sBjsieTcsl o0s3aTenbHol auciuminaon (maaexkc b1.b.4). Oomas
TPYJOEMKOCTh JUCUUIUIMHBI COCTABIsAET 3 3aueTHble equHulbl, 108 yacoB, B TOM
yyucie: 18 yacoB JEKLMOHHBIX 3aHATHI, 18 4acoB MpakTUYECKUX 3aHATUH, 72 daca
CaMOCTOSITENIbHON paboThl, U3 HUX 27 4acoB Ha MOATOTOBKY K 3k3aMeHy. Dopma
KOHTPOJISL — 3K3aMEH.

MaructpanTsl JUisi M3y4€HUS M TIOHMMAaHUS OCHOBHBIX IIOJIOKEHUH
JUCIMIUIMHBl «CrenuaibHble pa3/iesbl BbICIIEW MaTEMaTHKW», JTOJKHbI YCBOUTH
CIIeyIOIINe TUCIUIUIMHBI U pa3Aenbl pyHIaMEHTAIbHbIX HayK «MaTtemaTukay,
«Duzukay, «MHbDOpMaTHKAY.

Heabro mucummianebl «CrenuanbHble pas3/ieibl BBICIIEH MaTeMAaTUKH»
aBisieTcsa:  (popMupoBaHME  OOMIEKYJBTYPHBIX U 00mIenpodeccrnoHaaIbHbIX
KOMIETEHIIMM, OINpPEeAEsSIONMX TOTOBHOCTh M CIOCOOHOCTh Marucrpa K
UCIIOJIb30BAaHUIO 3HAHUI B 0O0JACTH MPUKIAJAHBIX MaTEeMAaTUYECKUX 3ajad Mpu
pEIICHNN MPAKTUYECKUX 3a7ad B paMKax IPOU3BOJICTBEHHOM, IPOEKTHOH M
HAYYHO-UCCIEeI0BATENIbCKON MPOo(eCCHOHATBLHON AeSITENbHOCTH.

3agauyu AMCUMIIMHBI:

e JlaTh CTyAeHTaM HEOOXOAMMBIE MPAKTUUYECKHE HABBIKM IO MPUMEHEHUIO
CpencTB BBIUMCITUTENbHOTO makera Mathcad k pemennio 06a30BbIX 3adad
MaTEMaTHKH, SIBISIFOIIMXCS COCTAaBHOM YAacThIO HAy4YHBIX HCCIEIOBaHUN U
MH)KCHEPHBIX pPacyeTOB;

e Pa3Butue Y CTYACHTOB JIOTUYCCKOI'O U aJITOPUTMHUYCCKOT'O MBIIIJICHUW A,



e BeipaOoTka HABBHIKOB CaMOCTOSITEIBHOTO YIIyOJIGHUS W PaCHIMPCHUS
MaTEMaTUYECKUX 3HAHUW ¥ TPOBEACHUS MATEMATHYECKOTO MOICIUPOBAHUS
MIPUKJIATHBIX MHKEHEPHBIX 3a/1a4.

B pesymprare wW3ydeHus JAHHOW JAWCIUIUIMHBI y  OOYYaroIIuXcs
dbopmMupyroTCa cieayrIime oomienpodeccuoHanbHblie M MPodeCCUOHANIbHBIC

KOMIIETEHIIUU (2JIEMEHTHI KOMIIETEHIIUMN ).

Kox u ¢popmynupoBka Jdranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIETCHI NN

OCHOBBI ME€TOAO0B MPOCKTUPOBAHUA HWHXCHCPHBIX

3Haer CUCTEM, 3[JaHUU U COOPYKEHUM U MAaTEMaTUUYECKUX

OK-5 TOTOBHOCTE METO/IOB MHIKCHEPHBIX PAcUeTOB
MpOSIBIATh  KayecTBa pa3pabaTeiBaTh (HU3UKO-MEXaHUIECKHUE,
Juzepa ¥ OpraHu30BaTh MaTeMaTUYECKHE U KOMITLIOTEPHBIE MOJIEIH,
paGory  KoJleKTHBa, | Y MECT TpeIHAa3HAYCHHBIX JIJIs COBEPLUICHCTBOBAHMS METOIUK
BJIAJIETH PacyYeTOB MHKEHEPHBIX CHCTEM, 31aHUI 1
3G EKTUBHBIMU COOPYKEHUI
EEXHONOTHME CIIOCOOHOCTBIO IPUMEHSATH OCHOBEI COBPEMEHHBIX
PCHICHIA TCOPHii, PU3NKO-MATEMATHICCKHUX U
Npo(eccHORambHbIX Biageer | BRIMHCIHTENLHBIX METOJIOB, OCBAUBATH HOBBIE
npobiiem CHCTEMbI KOMITBIOTEPHON MATEMATHKH,

KOMITBIOTEPHOTO MPOEKTUPOBAHUS JIJIs1 3 (HEKTUBHOTO
pelIeHnI0 MPOoPEeCCHOHANBHBIX 3a/1a4

OCHOBBI BEJICHHs HAYYHBIX JUCKYCCUU, HOPMBI
Hay4HOI'O CTHJIA.

3HaeT
OK-9 cnocoOHOCTB
BECTH HAYYHYIO
AUCKYCCHIO, BJIaJCHNC OpraHM30BaTh HAYYHYIO AUCKYCCHIO 110 TpeOyeMOoMy
HOPMaMM  HAy4HOro | YMeer BOIIPOCY, HCIIOJIb30BaTh BO3MOXKHOCTH HAYYHOTO
CTHJISI ~ COBPEMEHHOTO P —

PYCCKOTO f3bIKa » »
HaBBIKaMH BeZieHUS A ()EKTUBHON HAyIHOU

BraneeT | puckyccuu, HConb30BaHMs COBPEMEHHOTO HAYYHOTO

A3BIKA.

OITK-10 pa3uYHbBIe CIOCOOBI MOCTAHOBKH MaTEMAaTHIECKUAX
CIIOCOGHOCTE 1 | 3uaer 3a/1a4 JUIs OITMCAHKS IPOIIECCOB U SIBJICHHIA,
FOTOBHOCTEIO CBSI3aHHBIX C MPO(ECCHOHATBHOMN AEATEIBHOCTHIO,
OpMEHTHpOBAThCS B NPUHIAIIBI AHATM3a HHPOPMAIIUH
MOCTAaHOBKE  3ajauH, BBISIBJIATH (PU3HYECKYIO M MATEMATHYECKYIO CYIIHOCTh
IPUMEHATh 3HAHHA O | Vyeer MPOIIECCOB U SIBJICHUH, PEIOKUTE Pa3InYHbIC
COBPEMEHHBIX METOJ[aX METO/IbI KX OIMCAHUS U PEIIEHHUS, TIPOBECTH aHAJIN3
HCCIICIOBAHMS, COBPEMEHHBIX METOJIOB UCCIICIOBAHHSI
aHaTM3UpOBATh, HABBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
CHHTC3MPOBATD Y| Bnageer | MATEMATHYECKHX M BBIYMCIUTENBHBIX CPECTB
KpUTHYECKH PEILICHUS MHXEHEPHBIX 3a/1a4, BOSHUKAIOIIHUX B XOJ1€

PE3tOMHUPOBAThH po(eCCHOHAIBHOM AeATETLHOCTH




UH(pOpMaIIHIO

Jlia popmMHpoBaHUs BbIIIEYKAa3aHHBIX KOMIIETEHIMH B paMKax JUCLHUIIIMHbI
«CnenuanpHple  pa3fensl BBICIIEH MAaTEMaTUKW») MPUMEHSIOTCA  CIEIYIOLe
METOJbl AKTUBHOTO/ HMHTEPAKTUBHOTO OOYUYEHUS: «TPYIIOBas KOHCYJIbTAIUSI»,

JIEKIUST 0ObSICHEHUE, PEUTUHTOBBIA METOI.

I. CTPYKTYPA Y COJIEPJKAHUE TEOPETUYECKOM YACTH
KYPCA (18 YAC.)

Tema 1. 3apauya Komm pisi nudgepeHunanbHOI0 ypaBHeHUsl epBOro
nopsiaka. (4 yacosn).

PaccmaTpuBaeMble BONPOCHI: DJIEMEHTApHAs TEOpUsS IMOTPEUIHOCTEH,
NOTPEIIHOCTh METO/AA, IOTPEIIHOCTh BBIYMCICHUM, YHWCIEHHBIE METOABl H
anroputMbsl. YucneHHoe auddepeHuupoBanre. ANnNpoKCUMaOHHbIE (HOPMYIIbI,
MOTPEIIHOCTh annpokcuMainuu. Yuciennsie pemrenus 3aaaun Komm s OLY 1-
ro mnopsanka. Merox Oiutepa. Ilopsgok To4YHOCTH  MeETOAA, MOPAIOK
annpOKCUMalUy PA3HOCTHOMW CXEMBI, CXOIUMOCTb, YCTOMYUBOCTh MeTONa. MeTo
Onnepa-Kommu. Metoast Pynre-Kyrtol. [luddepenimansasie ypaBHEHUST BTOPOTO
Y BBICIIMX IOPSAJIKOB.

Tema 2. 3agaun npubamkenuss pynkuun. (4 yaca).

PaccmaTpuBaemMble  Bompochbl: 3amada  anmpoKCUManuu  (DYHKITHA.
WNuTepnossinyusgs MHOrowieHamu. VIHTEpnoOJSALMOHHBIA MHOrousjeH Jlarpanxa.
[lorpemHocTh MHTEpHOMAIMM noiauHoMa Jlarpawxa. Muorounen HeroTona.
KycouHo-nuHeHas, KyCOYHO-KBaJpaTuyHas annpokcuManus. [lonsatue cruraiin-
UHTEpHoJsAuud. MeTox HauMeHbIIUX KBaApaTtoB. OpPTOrOHANBHBIE IOJUHOMBI
Jlexxannapa, YeOrpiiena.

Tema 3. UncsinenHoe unTerpupoBanue(4 yaca).

PaccmatpuBaemble Bompocskl: [Ipocreiiinne kBaapaTypHbie (HOpMyIbl,
IIPSIMOYTOJIBHUKOB, Tpanenuii, CUMIICOHA, OLICHKA IOIPEIIHOCTH, 3KCTPANOIALHUS

no Puuapnacony. BeiBog kBaapatypubix (opmyn [Maycca-UeObleBa, cpaBHEHHE



MetonoB. Meton Monte-Kapiio, cirydaiinpie unciia, reHepanus Cily4alHbIX YHCE
B Mathcad.

Tema 4. Ilucnepcuonnbliii anaau3s (4 yaca).

PaBHOMEpHOE W HOPMaQJIbHOE pACIpPENEICHHUE CIyYaHBIX BEJIIMYHH.
CratucTuyeckue THIIOTE3bl, HMX MpoBepka, Kpurepud CrerofeHTa U Ap.
KoppensininoHHass 3aBUCHMOCTb. YPaBHEHHE MPSAMOW JIMHUM  PErPECCHU.
JluciepcMOHHBIN aHanu3, NPUHLUINBI W TOpuMeHeHune. OJHOPAKTOPHBIA H
MHOTO(aKTOPHBIM JUCTIEPCUOHHBIN aHAJIN3, IPUMEPBI.

Tema 5. UnciieHHBbIe MEeTOAbI PELIEHUs] CHCTEM JIMHEHHBIX YpaBHeHUH (2
yaca).

PaccmaTtpuBaemble Bompochbl: UYKcCiieHHbIE METOIbI JIMHEHHON aireOpshl.
Hopma marpunsl. PasnoxeHne maTpuibl Ha NMPOU3BEICHUE IBYX TPEYTOJbHBIX
Marpull. Pemenne CJIAY ¢ nomompio LU — paznoxenus. MeTon NPOrOHKH.
HTepaninoHHble METO/IbI PELICHUSI CUCTEM JIMHEHHBIX alreOpandeckux ypaBHEHUH.

Meron npoctoid ureparuu. CXoIuMOCTh METO1a uTepanuil. Meron 3eniaens.

II. CTPYKTYPA U COJIEP’KAHUE TPAKTUYECKOM YACTH
KYPCA (18 yacoB)
IIpakTudyeckue 3ansaTus (18 yacoB u3 Hux 18 yacoB ¢ cnoIL30BaHUEM

METO/I0B AKTUBHOI0 00y4YeHHUsI — TPYNIOBasi KOHCYJIbTALMSA)

3anarue 1. Yucnennoe pewenue 3anaun Komm pma OJY 1-ro nopsaka.
Mertop Diinepa. (2 yac).

[1man 3aHsTHS:

1. Kparkue TeopeTuyecKkue CBEACHHUs.

2. 3HAKOMCTBO C BBIYUCIHTENIbHBIM KoMILIekcoM MathCad.

3. Pemenune 3amaum Komm (MHAMBUAYyallbHOE 3alaHUE) CPEACTBAMU
MathCad, nmoctpoenue rpaduKkoB IJis pa3IUIHBIX IIIaTOB CETKU, CPAaBHEHUE.

4.  OOcyxaeHue pe3ysibTaToB U IKCIPECC-OMPOC MO TEME 3aHITHS.

3ansaTue 2. Meton Ditnepa-Komu ¢ ureparusimu. (2 gac).

[1nan 3ausaTus:



1. Kparkue teopernueckne CBeOCHUS. PacCMOTpeHHE BBIYMCIUTEIBHON
IpoLETypbl METO1a Diljiepa C UTEPaLUIMH AHATUTUYECKH.

2. 3HAKOMCTBO C ayieMeHTaMu nporpammupoBanus MathCad.

3. Pemenue 3agaun Komm (MHIUBUYAIbHOE 3alaHUE) METOIOM Dilliepa ¢
UTEpalsIMU  C HCIOJIb30BAHUEM DJIEMEHTOB mporpammupoBanusi MathCad,
nocTpoeHue rpadukoB ISl pa3IuyHbIX IIArOB CETKH, CPABHEHUE C MPOCTEUIINM
MeToA0M Diliepa.

4.  OOcyxaeHue pe3ysbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.

3ansarue 3. Meroasl Pynre-Kyrtel pemenuns 3amaun Komm o OAY 1
HOpsIZIKA.

[1man 3aHsTHS:

1. Kparkue teopernueckne CBeACHUS. PacCMOTpeHHE BBIYMCIUTEIBHON
npoueaypsl Pynre-KyTThl.

2. CamocrosiTenbHast paboTa 0 MPUMEHEHUIO CPEJICTB MPOTPaMMUPOBAHUS
MathCad st pemenus 3anaun Ko merogom Pynre-KyTTo.

3. Tloctpoenune rpadukoB sl pa3iUYHbIX IIaroB CETKHU, CPaBHEHUE C
NpEeAbLIYIUMHA METOJIaMH.

4. IlpencraBneHue v 3allMTa BBIIOJIHEHHBIX 3aJaHUM 110 TeMe 1.

3ansTHe 4. [TocTpoenue KYCOYHO-JIMHEWHOM, KBaJIpaTUYHOU
annpOKCUMAalUU C HCIOJIb30BAHUEM BCTPOEHHBIX MPOLEAYP BBIYMCIUTEIBLHOTO
komruiekca MathCad (2 gaca).

[1nan 3aHsTHS:

1. Kparkue teopernueckne cBeneHus. PaccMoTpeHne 3amadm KyCOYHOM
anIpoOKCUMAaIHU.

2. IloctpoeHue KyCOYHO-JIMHEMHOW ammpoKCUMalMK ISl 3aJaHHOU
CUCTEMBI TOYEK ¢ mpuMeHeHueM cpencts MathCad.

3. IlocTtpoeHue KyCOYHO-KBAJIpaTUYHOM amnmpOKCUMALMHU IS 3aJaHHOM
cuctembl Touek cpeactsamu MathCad.

4.  OOcyxaeHue pe3ysbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.

3ansaTue 5. MeTo/1 HAUMEHBIIMX KBAAPATOB (2 yaca).



[1nan 3aHsTHS:

1. Kparkue TeopeTndyeckue CBEICHHUs.

2. Iloctpoenue JIMHEWHOM, KBaJIpATUYHOM, MoKa3aTejbHasl,
anmpoOKCUMAIUH 7S 3aJJaHHOM CHCTeMBI Touek cpeactBamu MathCad.

3. Ilpumenenue BcTpoeHHbIX npoueayp MathCad nns anmpokcumanuu
JAHHBIX, BEIOOp Hawitydiiero npudimkenus. [locrpoenue criaiH-UHTEPHOALAN
C TIOMOIIBI0 BCTPOEHHBIX MPOIIETYP BRIYUCIHTENIbHOTO KoMiuiekca MathCad

4. IlpexacTaBieHue U 3alIMTA BHINOJIHEHHBIX 3aJJaHUI IO TeMe 2.

3ausatue 6. Ilpocreiimme  kBagparypHble  (GOPMYIBl  YHCICHHOTO
UHTErpupoBaHus (2 yaca).

[1man 3aHsTHS:

1. Kparkue TeopeTndyeckue CBEACHHUs.

2. BblunciieHHE ONpPENENCHHBIX HWHTErpajioB C MOMOIIbIO MPOCTEUIINX
KBaJpaTypHbIX dhopmyi cpeacrBamu MathCad.

3. CpaBHeHHE pe3yJbTAaTOB JJISI PA3IUYHBIX MOPSIKOB ANIPOKCUMAIIMU C
BCTpOEHHBIMH Tporieaypamu MathCad.

4.  OOcyxaeHre pe3yJIbTaToB U IKCIPECC-OMPOC 0 TEME 3aHITHS.

3ausarue 7. Kagparypusie popMyIibl YUCICHHOTO UHTErpupoBanus ["aycca-
UYeobnimera (2 yaca).

[1nan 3aHsTHS:

1. Kparkue TeopeTU4ecKue CBEIACHUS.

2. BoblumciieHHe OMNPEAENICHHBIX HMHTETPAJIOB C TMOMOIMIBI0  (opmyn
YeOnimeBa cpencteamu MathCad.

3. BpluncneHue onpeaeneHHbIX MHTETpaioB ¢ nomoinbio Gopmyn [Maycca
cpenctBamu  MathCad. CpaBHeHue pe3ylnbTaTOB MJisi PA3IMYHBIX IOPSJIKOB
anmnpoKCUMAaIMU C BCTpOEHHbIMU Tipoueaypamu MathCad.

4.  OOcyxaeHue pe3ysibTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.

3ansaTue 8. Meton Monte-Kapiio (2 yaca).

[1man 3aHsTHS:

1. Kparkue TeopeTndeckue CBEACHHUs.



2. CayvaiiHple 4YHClla, PAaBHOMEPHOE W HOPMAJIBHOE paclpeiesieHue,
reHepanus ciydyaidHbix yrcen B Mathcad.

3. BbluncieHnue KpaTHbIX HHTErpanoB MetoaoM MonTte-Kapio cpeacrBamu
MathCad.

4. IlpencraBieHue U 3alMTa BHINOJIHEHHBIX 3a/1aHUM 10 TeMe 4.

3ansaTue 9. YucneHHble METOABI PELIECHUSI CUCTEM JIMHEHHBIX YpaBHEHUH (2
qac).

[1man 3ansTH:

1. Kparkue TeopeTndeckue CBEICHHUs.

2. Meron 3einens peleHus 3anad JIMHEWHOW anreOpbl  CpeicTBaMU
MathCad

3. Pemenwue 3a1a4 TUHEWHON anreOphl € MMOMOIIBIO BCTPOCHHBIX TIPOIIETYP
BbIYHMCIIUTENHHOTO KoMmIuiekca MathCad

4. IlpencraBieHue U 3alMTa BHINOJIHEHHBIX 3a/1aHUM 110 TEME 5.

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHSATHUS MPOBOASTCS B CHEIHMATU3UPOBAHHON

ayputopuu [IBOY.

III. YYEBHO-METOINWYECKOE OBECIIEYEHHUE
CAMOCTOSATEJIbHOM PABOTHI OB YUAIOIIUXCS
Y4eOHO-MeTOANYECKOE oOecrieueHue CaMOCTOATEJIbHON paboTHI
oOyyatomuxcsi no aucuuiuinHe «CrenuanbHble pasZenibl BBICIIEH MaTeMaTHKN
npencranieHo B [Ipunoxxenuu 1 u Bkitovyaer B ceost:
e IJIAH-TPA(PHUK BBIMOJHEHUS] CAaMOCTOATEIBHONW PAaOOTHI MO JUCIMILIMHE, B
TOM YHCJI€ IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KaXKIOMY 3a/1aHUIO;
e XapaKTepUCTUKA 3aJaHUl [ CaMOCTOSTENbHOM pabOThl CTYJEHTOB H
METOAMYECKUE PEKOMEHAINY TI0 UX BBIMOJIHEHUIO;
eTpeOOBaHMSA K  TPEACTABICHUIO M  O(GOPMIICHHIO  pE3yJIbTaTOB
CaMOCTOSITENIHOM pabOThI;

¢ KPpUTCPHUHN OLCHKH BBIIIOJTHCHUS CaMOCTOSITEJIbHOM pa6OTBI.



IV. KOHTPO.Ib JOCTUXKEHMUS HEJEA KYPCA

KonTponu
pyemMble
paszzaenst /
TEMBI
JUCLUILIN
HBI

Konpr 1 aTans! hopMupoBaHUsS KOMIETEHITUN

OneHoYHbBIE
cpencTBa

TEeKYyLIUN | IIPOMeE

KOHTpPOJ | )KYyTOYH
b ast
aTTecTta

U

Tewmsr 1-2

OK-5

3HAaeT OCHOBBI METOIOB ITPOCKTHPOBAHMUS
WH)XEHEPHBIX CUCTEM, 3JaHUN U COOPYKCHUI
Y MaTEMATUYECKUX METON0B HHKCHEPHBIX
pacyeToB

VYmeer pazpabaTeiBaTh (HPU3UKO-
MEXaHUYECKHE, MaTEMAaTHYECKUE U
KOMIIBIOTEPHBIE MOJIENH, IPEIHA3ZHAUYEHHBIX
JUIS COBEPIIEHCTBOBAHMS METOAMK PAcYeTOB
VH)XCHEPHBIX CUCTEM, 3JaHUH U COOPYKEHUIN

BrnaneeT crmocoOHOCTBIO TPUMEHSTH OCHOBBI
COBPEMEHHBIX TeOpui, (HU3HUKO-
MaTeMaTHYECKUX U BRIYUCIUTEIHHBIX
METOJIOB, OCBAaMBATh HOBBIC CUCTEMBI
KOMITBIOTEPHON MaTeMaTHKH,
KOMITBIOTEPHOT'O MTPOSKTHPOBAHHUS JIJISI

3¢ PeKTUBHOTO PEIICHUIO
poecCHOHANBHBIX 3a]1a4

OK-9

OCHOBBLI BEACHU HAYYHBIX IIPICKyCCHfI,
HOPMEI HAYYHOTI'O CTHJIA.

OpraHM30BaTh HAy4YHYIO IUCKYCCHIO IO
TpeOyeMoMy BOIIPOCY, UCIOIb30BaTh
BO3MO>KHOCTH HAYYHOT'O CTHJISL.

HaBbIKaMU BeZieHUs Y (PEeKTUBHON HAyIHOU
AUCKYCCHH, UCITOJIB30BAHUA COBPECMCHHOI'O
HAYYHOTO SI3BIKA.

OIIK-
10

pa3NUYHbBIE CIIOCOOBI TOCTAHOBKU
MaTEMaTHUYECKHX 3a7a4 AJI1 OIMCAHUS
IIPOLIECCOB U SIBJIEHUH, CBSI3aHHBIX C
Ipo¢eCCUOHATIBHON AEATEIBHOCTBIO,
NPUHIMIBI aHATIH3a WH(OpMAIUK

BBISABJIISITH (pI/I3I/I‘-ICCKyIO U MaTEMaTUYCCKYIO
CYILIHOCTb IIPOLIECCOB U SABJIEHU,
MIPEAJIOKUTH PA3TUYHBIE METOIBI UX
OIMUCAHUS U PCIICHUA, IIPOBCCTHU aHAJIN3
COBPEMEHHBIX METOJ0OB MCCIICJOBAHUS

HABbIKaMU HCIOJIb30BaHUS COBPEMEHHBIX
MaTEeMaTHYECKUX U BEIYUCIUTEIBHBIX
CPEICTB pelleHHs] MH)KEHEPHBIX 3a/1a4,
BO3HHUKAIONIUX B X0JI€ MPO(HeCCHOHAILHOM

Cobecen
OBaHHE
(YO-1)
a3 1-4
(TIP-12

Bomnpoc
Bl K
JK3aMe
Hy 1-9




ACATCIIbHOCTH

2 | Tembr 3-4 | OK-5 | 3HaeT OCHOBBI METOJOB MPOECKTUPOBAHUS
WH)XEHEPHBIX CUCTEM, 3JaHUN U COOPYKEHUMN
1 MaTeMaTUYECKUX METO/I0B HHKEHEPHBIX
pacyeToB

YmMmeet pazpabaTsiBaTh HU3HKO-
MEXaHUYECKHUE, MAaTEMATUUECKHUE U
KOMITBIOTEPHBIE MOJIENH, TIPEeIHA3HAYECHHBIX
JUTSI COBEPLICHCTBOBAHMSI METOJIUK PacueTOB
WH)KEHEPHBIX CUCTEM, 3IaHUN U COOPYKECHHI
Brnazgeer cnocoOHOCTBIO TPUMEHSTH OCHOBBI
COBPEMEHHBIX TeOpui, (HrU3HUKO-
MaTEeMaTHYECKUX U BBIYMCIUTEIbHBIX
METO/IOB, OCBaUBaTh HOBBIE CUCTEMBbI
KOMITBIOTEPHOU MaTEMaTHKH,
KOMITBIOTEPHOTO MPOEKTUPOBAHUS JIJIs1

3¢ PEeKTUBHOTO PEHICHUIO
poecCHOHABHBIX 331a4

OK-9 | ocHOBBI BeJIcHHSI HAYYHBIX TUCKYCCUH,

Cobecen | Bompoc

HOPMBI HAY9HOTO CTHJIS. OBaHHC | BI K
OpraHu30BaTh HAYYHYIO JUCKYCCHIO 110 (YO-1) | axzame
TpeGyeMoMy BOIIPOCY, HCII0JIb30BATh NA35-6 | ny 10-
BO3MO)KHOCTH HAy4IHOTO CTHIJIS. (ITP-12) | 14

HaBBIKaMU BesieHUs 3(pPeKTUBHOM HayyHOMH
JMCKYCCHUU, UCTIOJIb30BaHUSI COBPEMEHHOTO
HAy4HOTO SI3bIKA.

OIIK- | paznu4HbIe CITOCOOBI TOCTAHOBKHU

10 MaTeMaTUUECKUX 3aJa4 AJIs1 OIUCAHUs
MIPOLIECCOB U ABJICHUH, CBSI3aHHBIX C
npodeccHoHABHOM IeATEBHOCTHIO,
MIPUHIIMIIBI aHAJIM3a HH(OpMaluu
BBISIBJIATH (PU3NYECKYIO U MAaTEMATHYECKYIO
CYILHOCTb IIPOLIECCOB U SABJIEHUM,
MPEIOKUTH PA3INYHbIE METOBI UX
OMHCAaHUS U PEILICHUS, IPOBECTH aHAIH3
COBPEMEHHBIX METOJIOB MCCIIEI0BAHUS
HaBbIKAMU MCIIOJIb30BAHUSI COBPEMEHHBIX
MaTEeMaTHYECKUX M BBIYMCIUTEIbHBIX
CPEIICTB pElICHUs] MHKEHEPHBIX 3a/1ay,
BO3HHUKAIOIIUX B X0€ MpodeccnoHanbHoi
NESTETbHOCTH

THoBbIE KOHTPOJIBHBIE 3aJaHHS, METOIMYECKUE MATEPUATIbI, ONPEAECISIOIINE
NpoleAypbl OIEHMBAHUSA 3HAHWM, YMEHUW MW HaBBIKOB M (WIM) OMbITA
NEATEIbHOCTH, a TaKXe KPUTEpUM U TOKa3aTesld, HeoOXOAUMble IJiA OLEHKU

3HAaHWW, YMEHHUH, HaBBIKOB U XapakTepU3YIOLIUe dTambl (OPMUPOBAHHUSA



KOMIIETEHIIMI B MPOIIECCe OCBOEHHS 00pa30BaTeNIbHOM MPOrpaMMBbl MPEACTABICHBI

B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI 1
NHPOPMALINOHHOE OBECIHEYHEHUE JUCIHUITJIMHBI

OcHoBHas guTeparypa

(21eKmpOoHHbIE U NEeYamHble U30aHUs)

5. KonpakoB H.C. OCHOBBI UHMCIEHHBIX METOJO0B [DJIEKTPOHHBIA pecypc] :
npaktukym / H.C. KonnakoB. — DneKTpoH. TEKCTOBBbIE AaHHbIE. — M. :
MockoBckuil TymaHuTapHbiii yHuBepcutet, 2014. — 92 ¢. — 978-5-

98079-981-6. http://www.iprbookshop.ru/39690.html

6. MokpoBa H.B. UYwucneHHble MeTOABI B HMHXEHEPHBIX pacueTax
[OnexTpoHHBIN pecypc] : ydyebHoe mocobue / H.B. Mokposa, JLE.
CypkoBa. — DneKTpoH. TeKcToBble naHHble. — CapatoB: Ail IIu Op
Menua, 2018. — 91 ¢. — 978-5-4486-0238-2.

http://www.iprbookshop.ru/71739.html

7. BacunbeB A.H. Matlab [Onexkrtponnsiii pecypc] : caMOy4duTelb.
[Tpaktuueckuit moaxon / A.H. BacuinbeB. — DJIEKTPOH. TEKCTOBBIC
nanubie. — CII6. : Hayka u Texnuka, 2015. — 448 ¢. — 2227-8397.

http://www.iprbookshop.ru/43318.html

8. bouapoBa A.A. BriuucnutenbHas MaTeMaTHKa: Y4eOHO-METOAUYECKUUN
KOMITJIEKC : ydeOHoe mocobme st By30B / A. A. bouapoma, E. II.
JlynnioBa, A. A. PatuuxkoB ; [moxg pen. A. A. bouaposoii]| ;
JIanbHEBOCTOYHBIM T'OCYJAapCTBEHHBIM TEXHUYECKUM YHUBEPCHUTET. -
Bnanusocrok: M3n-Bo JlanbHEBOCTOYHOTO TEXHUYECKOTO YHUBEPCUTETA,
2008. - 174 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3848 13 &theme=FEFU




JlonoJHUTe/ILHAS JIUTEepaTypa

(2neKmpoHHblE U NeYamHble U30aHUs)

1. Kupee, B.. Hucnennele MeTOABl B MpUMEPAX U 3aJaydax [IDIEKTPOHHBIN
pecypc] : yue6Hnoe nocodbue / B.M. Kupees, A.B. IlanteneeB. — DIeKTPOH.
nan. — Cankr-IlerepOypr : Jlanp, 2015. — 448 c¢. — Pexum nocryma:
https://e.lanbook.com/book/65043

2. Tapacuk B.Il. Marematnyeckoe MOAEIMPOBAHUE TEXHUYECKUX CHUCTEM:

y4eOHUK - M.:HUIL] NH®DPA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AnTepHeT»

1. www.edulib.ru — caiit IlenTpanpHOl OUOIMOTEKH O00pa30OBaTEIBLHBIX

pecypcoB.

2. http:/elibrary.ru - Hayunas snekTpoHHas OuOimoTeKa.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHue.

http://www.rating.fio.ru — caiit @enepaunu UutepHeT-00pa3oBaHusi.

http://www .netlibrary.com — CereBas 6ubimoTeKa.

A O

http://www.rsl.ru — Poccuiickast ['ocyaapcTBeHHast Onbamorexa.

7. http://pts-russia.com/products/mathcad/learning-and-download.html -

Kypchl U MaTepuaisl o cucteme MathCad.

Ilepeyens MH(POPMALMOHHBIX TEXHOJOIMHA M POrPaAMMHOI0
o0ecrnieyeHust



[Ipu ocymecTBieHnn 00pa30BaTENBHOTO  Tpollecca CTyJA€HTaMU |
po(heccopCKO-MPEnoiaBaTeIbCKUM ~ COCTaBOM  HCIOJB3YETCS  CIEAYIoIee
IporpaMMHOe 0OecrieYeHHe:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. n).

2. MathCAD.

3. IlporpammHoe oOecrnieyeHue OIJIEKTPOHHOTO pecypca caita J[BOY,
BKirouas ObC JIBDY.

4. Marepuansl Kypca, pasmenienbie B LMS BlackBoard, nnentudukarop:
FU50219-270800.68—SRVM-01: CneuuanbHble pa3fesbl BbICIIEH MATEMATHKHY.

[Ipu ocymecTBieHnn 00pa30BaTENBHOTO  Tpollecca CTyJA€HTaMU |
npodeccopcKo-NpenojaBaTeIbCKUM ~ COCTAaBOM  MCMOJB3YIOTCS  CJEAYIOLIne
UH(GOPMAIIMOHHO-CIPABOYHBIE CUCTEMBI:

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.

DNEeKTPOHHO-O0MOIMOTEYHAs! CUCTEMA U3IaTENbCTBA «JIaHby.

OnexTpoHHO-0MOMMoTeyHas cuctema «IPRbooksy.

DIIeKTPOHHO-OMOIMOTEYHAs cCUCTeMa «Znaniumy

Nudopmanmonnas cuctema "EJJMHOE OKHO noctyna k oO6pa3zoBaTebHbIM

pecypcam".

VI. METOJUYECKUE YKA3AHUS IO OCBOEHMIO
JUCHMUILIAHBI

Ha u3ydyeHue AMCUUIUIMHBI OTBOAMUTCA 36 yaca ayIUTOPHBIX 3aHATUH U 72
gaca caMmocTosTeNnbHOM paloTel. [lman-rpaduk camocTosiTenbHON  PabOTHI
pa3merneH B [Ipunoxxenun 1.

PexomMeHaanum mo McnoJb30BaHUI0 MATEPHAJIOB y4e0HO-METOAUYECKOT0
KoMIIekca. Ha JEeKIMOHHBIX M TNPAKTHUECKUX 3aHATUAX MpernojaBaTelib
KOHTPOJIMPYET paboOTy CTYAEHTOB, OTBEYAaeT Ha BO3HUKAIOIIUE BOIPOCHI,
MOJICKA3bIBAET XOJ M METOJ pelleHus. Ecau moiaydeHHbIX B ayAUTOPUM 3HAHUN

OKaXETCsA HCAOCTATOYHO, CTYACHT MOXKCT CaMOCTOATCIbHO ITOBTOPHO ITPOYCCTDH



JeKIUI0 WM COOTBETCTBYIOLEE TOCOOME, MPOCMOTPETh MPAKTHUKYM C
pa3zoOpaHHbIMU TpuMepamu. JlJis caMOCTOSITENBbHON paboOThl PEKOMEHYETCs
UCIIOJIb30BaTh METOJMYECKUE YKa3aHUs U MaTepuaibl 1o Kypcy «CrenuanabHble
pa3zensl BBICHIEH MareMaTuku» pa3meimieHHele B cucteme BlackBoard,
unentudukarop kypca FU50219-27.0800.68-SRVMO1: CnenuanbHbie pa3aeibl
BBICILIEH MAaTEMAaTHKHU.

[Ipyu BBIMOJHEHUM 33JaHUA HA MPAKTUYECKOM 3aHSITHH CJIEAYET BBITIOJHUTH
3aJlaHue «110 00pasiy», MPEeAJIOKEHHOMY IpernojaBaTesieM U c(hOpMyJIHUpoBaTh
BOMNPOCHL. 3aTeM BBHIMOJIHUTH HHAWBHIyallbHOE 3amaHue. (CaMOCTOSATEIbHYIO
paboTy MOXHO BBIMOJHATH KaK Ha ayJAUTOPHOM 3aHATHUHU, TaK U CAMOCTOSTEIHHO
BO BHeayauTOpHOE BpeMda. lIpu 3ToM pe3ynpTaT HEOOXOAMMO OTIPABUTH
IPENoAaBaTEeNIo Ha MPOBEPKY.

[Tocne BbINONIHEHUS 3a7aHMs], CTYJAEHT 3alllMIIAeT €ro IMpenoJaBareiio B
Ha3HAYEHHOE BPEMs.

Pexomengauum mo padore ¢ JmrTeparypoil. Teopernueckuii H
IPAKTUYECKUA MaTepuaj Kypca pa3bsiCHEH B MaTepuaiax yu4eOHO-METOIUYECKOTO
KOMIUIEKCa, mpeacTaBieHHoro B cucteme BlackBoard, yueOHukax u mocodusx u3
CIIMCKa OCHOBHOM U JOIOJIHUTENBHOMN JIUTEPATYPBI.

PekomMeHganuM 1O MOATOTOBKEe K 3K3aMeHy. YcCIEIIHas IMOATrOTOBKAa K
’K3aMEHY BKJIOYaeT pabOTy Ha NPAaKTHUYECKHUX 3aHATUSX B TEUCHHE CEMEeCTpa,
BBIMIOJITHEHME BCEX 3aJaHUil MpenojaBareist M IMOATOTOBKY TEOPETUYECKOIO
matepuana. Ilpu mnoOAroToBKE K SK3aMEHy HEOOXOAMMO OCBOUTH TEOPHIO:

pa306paTI> OCHOBHBIC TCMbI, IIOCTAHOBKHU 3aJa4M U NUCIIOJIb3YCMbIC MCTO/IbI



IIpunoxenue 1 k padoyeil nporpamMme y4eOHOMH TUCHUNIMHBI

MMHUCTEPCTBO OBPA30BAHMS 1 HAYKH POCCHUIHICKOM ®EJIEPAITH
denepanabHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIETO OOpa30BaHUs

«/{aIbHEeBOCTOYHBIN (eiepabHbI YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS HIKOJIA

YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOHINXCA
mo AIMCIMIIJIMHE «Cl'lelll/la.]]bﬂble pa3aelibl BbICIIEH MaTeMaTUKN»
HanpasJjenue nmoaroropku — 08.04.01 «CTpouTeibLCTBOY

Maructepckas nmporpamma «Mopckre THAPOTEXHUYECKUE COOPYKEHUS U COOPYKEHHUS BOTHBIX ITyTEH»
®opMa MOATOTOBKHU (0YHAA)



BaaguBocTok
2017

Ilinan-rpaguk BHINOJHEHHSI CAMOCTOSITEIbHON PadoThl 0 AUCIHUILIUHE

Ne Jara/cpoxn Bua camocrosiTte1bHOMI IIpumepnbie ®opma
n/n BbITIOJIHCHUS padoThI HOPMBbI BPEMEHH | KOHTPOJISA
HA BbINOJIHEHHE

1 5 genens [ToaroroBka Kk ycTHOMY 6 VO-1
cemecTpa omnpocy no temam 1-2

2 10 Henenst Pemienue 3aganuii 1o Temam 12 I1P-12
ceMecTpa 1-3

3 15 nepens [ToaroroBka Kk ycTHOMY 6 YO-1
ceMecTpa OIpocCy MO TEMaM 3aHATUU 4-

5

4 18 Hemensa Penrenue 3amanuii mo teMam 12 I1P-12
cemecTpa 3aHsTHH 4-5

6 18 Hemensa [ToaroroBka Kk 3K3aMeHy 36 OK3aMeH
ceMecTpa

Hroro | 72 yac.

XapakTepuCTHKA 32IaHUM VI CAMOCTOATEIbHON padoThl 00y4arOIMXCs U
MeTOAMYEeCKHEe PEKOMEHIALUH 10 UX BBIIOJTHEHUIO

NupuBuayajabHble 3a1aHUs

[Ipu opranuzanmum CcaMOCTOSITENFHOM PaOOTHI MpenojaaBaTeib JIOJKEH
YUYUTBIBATh YPOBEHb IMOJATOTOBKH KAXKJIOIO CTYAEHTAa W MPEABUIIETh TPYIHOCTH,
KOTOpbIE€ MOTYT BO3HHUKHYTh TPHU BBITIOJHEHHH CaMOCTOSITENIHON pPabOTHI.
IIpenonaBarens JaeT KOKIOMY CTYJEHTY WH]IUBUyAJIbHBIC u
muddepenupoBannbie 3aAaHus. HekoTopble U3 HUX MOTYT OCYILIECTBISITHCA B
rpynne.  Bblmaua = uHAMBUAyaNbHBIX — pacdyeTHO-TpapHUUECKUX  3aJaHHid
MIPOU3BOJIUTCS B 3aBUCHUMOCTH OT MPOXOJUMON TEMATHKU Kypca U ONMpPENENseTcs
npenojaBareneM. Jlanee npuBoAsSTCS 00pa3Libl pelICHHUS.

NupuBuayanbHoe 3axanue 1 mo teme «YuciaeHHoe pelieHue 3agadyM

Komm xst OY 1-ro mopsiaka».




3amanue 1. Haiitu pemenue

HUcronbp3oBanveM Mathcad:

= x4 cos(2),¥x) = %o

Pewenue: mucmune Mathcad

3agaun  Komm wmetomom  Dilnepa

e
x, =05 y, =06 n=10 x =15 h=t’1:°1 e
i=0.n =i k ¥ }._l.,.h_fl:xl_}.i]
0 5 -
o 0 0.6 2
= 06 1| 074744 5
| 7 2| 090348 -
g 04 3| 10677 e
sl 0 4| 1.23967 1
< . y=[5| 141889
S 6| 1.60485
Al 7| 179701
ol At 8| 1.99482
ol 4 9| 219772
0] 12 10| 2.40516
11| 2.6186
2, = 0e
Za" Eli—xﬂ—:-h
Vi &G R f{my)
0 .
0 0.6 =3 T T T T l,
1| 0.74734 ik e N
2| 0.90348 - e
T 1.5 * =
3| 10677 eee 5
4| 1.23967 it -
z=[5| 1.41889 S
B 1.60485 04 06 08 1 12 14 16
7| 179701 =
8| 1.00482
a| 219772
10| 2.40516
11| 26166

0.1

: [ ¥ )
f(x,¥) = :‘:+m{ :

WS

C



3aganme 2. Haittu pemenue 3apaun Ko metogom Pynre-KyTTel 4-ro nopsaka

Pewenue: mucmune Mathcad

Kleb-f{x,v)
{171

k b-

K2 ¢ h- fi.::i— —y 2l 1|

-

h+E2)
¥+ |
i 3.

&

K_-.‘q—]:-f[:ci.—

ra | B

Ed « h-f|'::.—h~:r'.+|:|.-Kfn+
V1 i

(K1+2K2+2K3 + K9)

+1

c * 1 ] ] ]
04 06 03 19 14 16

BeTpoetHan dyHKLMA

Grven

[ Bt

n

—

P -1 + cos =0
|

=

B(14)=235

P = Odesolve(t,2.4)

0.6

0.75237

0.91327

1.08227

125888

144262

1.63293

1.82927

2.03106

2.23775

10

244876

2.66358

0.5

0.6

0.7

0.8

0.9

L1

1.2

1.3

WO oo [ =l ||| k=2

i1

=
[}

1.5

NuauBuayajbHOe 3aJaHue 2 MO0 TeMe «AnNnpokcumManus (QyHKuui

METOJA0M HAMMCHBIIIUX KBA/IPpaToB».

3apanme 1. [TocTpouTs 10 3aJaHHBIM TAOTUYHBIM JAHHBIM KyCOYHO-JIMHEWHYIO

AIlIIPpOKCHUMAIIHUIO
Xy = 041 x = 0.46 X,
Yo = 257418 ¥yi= 232513 ¥a

0.4

-
I

0.52

2.09336

x, =006

¥3-

1.86203

X

¥

4= 0.65 Xg = 0.72

1.62098

4= 174926 y.:



Pewenue: nucmune Mathcad

s Y |
&%? X . Bi = i, f'-Svi:= lsulve(Ai,Bi.]
: _{—4.931] 4 _{—3.863) 4 _['—2.392 & _[—2.255} 4 _[—1.333]
0 | 4616 1| 4102 A ¥ LEdns 4 | 294
;o (SG}G-x+ (sﬂ}l 2 ={51}D-x+(51}1 f3 = (53]9'X+(53.}1
fa:=(S,) - 8] f5:= (S S
(83), %+ (8), 52 (Sg), %+ (Sa),
1=0._5
P, := (Sﬂ_]ﬂ xi+(3ﬂ] if (0<1<1)
(SIJ -x1+(31] if (1<1<2)
0 1
(sj]ﬂ-xi+(52‘|l if (2<i<3)
{SSJD-X1+(S3}1 if (3<i<4)
(54_]D-xi+(54}1 if (4<i<5)
2.6 | | |
24= A e
}{"\.
20 -
Eﬂr'rxx L
P, e
_____ o+ . |l
\\x‘\
1.8~ e 7
= 1 I T
1.6 I
0.4 05 0.6 0.7 08



3aganue 2. [locTpouth Mo 3aJaHHBIM TaOIMYHBIM JaHHBIM JTHHEUHYIO
anIIPOKCUMAIMIO METOJOM HAMMEHBIIINX KBAJIPaTOB
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I/IHIII/IBHIIyaJILHOC 3aJaHHue 3 no Teme «YucjieHHoe HHTCI'PUPOBAHHE)).
3aganue 1. BerunciauTh 3HaUeHUE OIIpCACIICHHOI'O MHTCI'pajia C IOMOIIbIO

NPOCTEUIIUX KBaJIpaTypHbIX hopmyn u popmyn ['aycca-Uebbiiena.
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Find the Integral using MathCAD formuda:

24
1 =066
Jo5+x°

12

[IpaBuno Tpanenwmii:

= {.637132

n=2
.

t, =t

o (ath)  (b—a)
fEiJ:'-‘—a, g o

! | = 0636683

NunuBuayaabHoe 3aganue 4 no reme «Metoa Monrte-KapJuio».
3aganme 1. BerunciauTs miomaab 0o KpUBOM ¢ TOMOIIbIO MeToa MoHTe-

Kapiio, rereprpoBath paBHOMEPHO pacIpe/IeIeHHbIC CITydYaiiHbIe YMCIIa.

Meton Monte-Kapino:



for « [0,n), fix}= (10=Vn

for x {n, 20], f{x}=10[(>20)/{n-20)]

n=8 v=0
10 - =— 207
f{x=flz<n,— 10}
- I{ R lll,:|
10 | DR | T
I.I’
e T .
i f % 5
£x) '5 / b k= 1000 a=20 b=10
L W N 1=0.k
J. %
1, LY x = md (3} v, = 1md (k)
o il 1 1 1 X ! i
] 3 10 15 it
m= 'u’fg:.l o f,"xj|.1_{l'| (assigns the random variable and compares it to whether it is

under or over the area)

{number of points inside the area)

00 (the appmos. square of area)

HNuauBuayajabHoe 3aaHue S mo reme «/{McnepcHOHHBIA  aHAIMU3)
3apanue.

[Tpumep 1. [locTaBKM NPOAYKIMH JIs1 Ballel KOMIIAHUU OCYILIECTBISIOTCS
Tpems noctaBurkamu («Merat+y», «Kocta» u «Tpamm») B pazHoe BpeMsi: THEBHbIE
YJachl, HOYHbIE CMEHBI U J1a)Ke B Yachl epecMeHku. KoHTpomb 3a kadyecTBOM
NPOJYKIMU B THEBHOE BpEMs BbILIE, UEM B pyroe Bpems. Bamu coOpaHbl 1aHHbIE
C OIleHKaMU KadecTBa (B 0auiax), TpeOyeTcs OLICHUTh €CTh JIU OTJIMYME B KAaUeCTBE

MPOAYKIIMHU, KOTOPasi MOCTABIIAETCS B pa3HOE Bpemsi?

JIHeBHas cMeHa Hounas cmena Ilepecmenka
«Mera+y» 77,06 93,12 77,05
«Koctay 81,14 88,13 78,11
«Tpamm» 82,02 81,18 79,91




OnHopakTOpHBIIi AUCTIEPCHOHHBII
aHaJIN3
I pynnoi Cuem Cymma | Cpeonee | Jlucnepcus
CronOer 1 3 240,2 | 80,0733333 | 7,00373333
Cronber 2 3 2624 | 87,4766666 | 35,9610333
Cronben 3 235,0 | 78,3566666 | 2,09053333
JlucriepCuOHHBIN aHAIN3
Hemounuk P- F-
sapuayuu SS df MS F 3nauenue | Kpumuu.
Mexny rpynnamu 140,930688 2 |70,4653444 | 4,69192377 | 0,05932788 | 5,143252
BuyTpu rpynn 90,1106 6 | 15,0184333
Uroro 231,041288 8

PesynbTaThl pacuera nmokassiBarot, uto Fctat < Fxkputnu (4,691 < 5,14),
CJIEI0BATEIILHO, OTIIMYHE B KAYECTBE MOCTABIIIEMON MPOJAYKIIMH B Pa3HOE BPEMsI
orcyrcTByeT. Kpome Toro, P-3Hauenue (BeposITHOCTh HCTUHHOCTH HYJIEBOM
TUIOTE3bI O PABEHCTBE cpeaHuX ) mpesbimaeT 0,05, T.e. OHa HE MOXKET OBITh
OTKJIOHEHA.

MO0KHO cUUTaTh AOKa3aHHBIM TOT (DAKT, UTO KAYECTBO MOCTABIISIEMOMN
IPOAYKIMH HE 3aBUCUT OT BPEMEHU MTOCTABKH U ABJISIETCS] OJJMHAKOBBIM B Pa3HOE
BpEMSI.

Komanas! Ha BeimoniHenue B Excel:«CepBucy» - «AHanu3 JaHHBIX) -

«OnHO(PaKTOPHBIN JUCTIEPCUOHHBIN aHATN3Y.

NupuBuayaabHoe 3aganue 6 nmo reme «YucjieHHbIe METOAbI PeHICHUSI CHCTEM
JIMHEHHBbIX YPABHEHUIN»

3ananme. Peminuts 3apannyo CJIAY meTonoM urepanuii

0.13 027 -0.22 -0.18 1.21
-021 0 -045 0.18 —0.33
0.12 0.13 -0.33 0.18 —0.33
033 -0.05 0.06 -0.28 —0.17
Xg=B £:=001 gq:=nom2(A) gq= 0687



A
In{(1 - q)-———|
bl )
ke -1 k = 14.849
In(q)

x:= |1« 0

X1« AXy+B

while |maX(Xi+1 - X1)| > 0.001
1<—1+1
X1 AX;+B

Xit1
1.24
—0.485
—0.156
0.199

YcTHBIE ONPOCHI

YceTHBIE  OIPOCHI  OCYHIECTBIIIFOTCS  MPENOJABATENIEM 110  3aBEPIICHUIO
U3YYEHMs KaXI0ro pasaena. Bonpockl U 3ajaHus NPUBEAEHBI B MPUIOKEHUU 2.
JIns MOATOTOBKM MCIIOJNB3YETCS OCHOBHAsI W JOMNOJIHUTENbHAS JIMTEparypa IO
mucuuminie  «CrenuanbHble  pas3ielibl  BBICHICH  MaTEeMaTUKW», a TakKkKe
uHdopmanus, pazmenienHas B LMS BlackBoard.

Bompocel, Bo3HMKaromue B IMPOLECCE MOATOTOBKH, CTYAEHT MOXKET 3aJ1aTh
NPENoIaBaTeio 000 Ha KOHCYIbTALUAX, JIMOO Yepe3 CleluaIbHOe CPEICTBO
LMS BlackBoard.

TecrupoBanue

TecTtupoBaHue He NIPELYCMOTPEHO.

TpeOoBanus K npeacTaBjeHUI0 1 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOSITeJIbHOM PadoThI

Pe3ynbpTaThl caMOCTOSITENBHOM pPaOOThl CTYIEHT BBINOJHSAET B BHJE
pacueTHoO-rpadpuueckoil pabOThl MO KaXIOMY H3ydaeMoMy paszzaeny. Perienue
IPEIJI0AKEHHOTO MPEenoiaBaTeeM 3aJaHusl JOKHO ObITh MTPOBEICHO YKa3aHHBIMU

MeToJaMU C TIOMOIIbI0 cpeacTB Mathcad u compoBoxaatecs rpadukamu,



WLTIOCTPUPYIOIIMMHU PE3yJIbTaThl CPABHEHHS M3Y4aeMbIX METOMOB perreHus. [Ipu
3TOM HCHOJB3YIOTCS BO3MOXHOCTM BBIYHCIUTENbHOM cpeasl Mathcad mo
NPYMEHEHHUIO BCTPOCHHBIX (PYHKIUH /I OLEHKU MOTPEIIHOCTH. BhimonHenHsie u
IPOBEPEHHbIE 3aJJaHMsI OTCHIJIAIOTCS MpernoaaBarento uepes cuctemy BlackBoard.
Kpurtepnu o1ileHKH BbINOJIHEHUSI CAMOCTOSATEILHOI padoThI
CamocrosTenbHas paboTa CTYACHTOB BKIIIOYACT MHIUBUAYAIbHBIE PACY€THO-
rpaduueckre paboThl MO KAKIOMY U3y4aeMOMY pa3feiy, KOTOpPbIe JOKHbBI ObITh
3alUIIEHbl y TpernojaBareis, a Takke IOATOTOBKY K YCTHBIM OIpPOCaM.
BrimonHnenue u 3amuTa pacueTHO-rpaduyecKux padoT 00s3aTeNbHbI IJIA CIAYH
9K3aMEHa, MPU HTOM Ha SK3aMEH BBIHOCITCS TOJIBKO TEOPETHUECKHE BOMPOCHI.

Kpurepuu olieHKH Ka)K0ro Bua padOThl IPUBEAEHBI B MPUIIOKEHUHU 2.



Ipunoxenue 2 k padGoyeit mporpamMe y4e0HOM JUCUUIINHbBI

MMWHUCTEPCTBO OBPA30BAHMS U HAYKH POCCHUIICKOM ®EJIEPALIN
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00Opa30BaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHKXEHEPHAS HIKOJIA

®OH/] OHIEHOYHBIX CPEJICTB

o ITMCIMUIIJIMHE «CI[eIII/IaJ'leble pa3aejabl BbICHIEH MAaTEeMaTHUKH)
Hanpagsaenne noaroroskn — 08.04.01 «CtponTteabcTBo»
Marucrepckas nporpamMmma «Mopckue riIpOTEXHUIECKHIE COOPY)KEHUS U COOPYKEHUS BOAHBIX IIyTEH»
dopMa NOArOTOBKU (0O4HASA)

BaaguBocTok
2017



MMacnopt ®OC

Kona u ¢popmysuposka Jdranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIETeHIHH
OITK-10 cHOcOBHOCTE M pa3IMYHBIE CIIOCOOBI IOCTAHOBKHM MAaTEMATHYECKHX
FOTOBHOCTBIO 3maeT 38121 /1715l OMCAHHS TPOLICCCOB M ABICHHIA,
OPHEHTHPOBATECS B CBS3aHHBIX C IPO(PECCUOHANBHOM IEITENBHOCTBIO,
IOCTAHOBKE 3aau, NPHMHIIUIIBL AaHATK3a MHPOPMAIUH
OPUMEHATH  3HAHUS O BBISBJIATH (DU3HYECKYIO M MATEMATHYECKYIO CYIIHOCTh
COBDCMCHHBIX  MCTOMAX | v/ IPOLIECCOB M SABJIEHHH, IPEIOKUT Pa3IHUHbIE
UCCIIeJOBaHMS, METOJIBI HX ONMCAHKS M PELIEHHs, IPOBECTH aHAIN3
aHAIM3UPOBATH, COBPEMEHHBIX METOJIOB UCCIIEOBAHUS
CHHTC3MPOBATD 1 HaBBIKAMH HCIIOJIb30BAHMUS COBPEMEHHBIX
KPHTHICCKH MaTeMaTUYECKUX U BHIUUCIUTENBHBIX CPEICTB
PE3FOMHPOBATH Brazeer MCCJIEI0BAHMS MHKEHEPHBIX 33]1a4, BOSHUKAIOIINX B
;
MH(OPMALIHIO Xo071e MPOo(eCCHOHATLHON IeATENLHOCTU
OCHOBBI METOJIOB ITPOEKTHPOBAHUS HHKEHEPHBIX
OK-5 o61ananme 3Haer CHUCTEM, 3JJaHU U COOPYKEHUI U MAaTEMATHYECKUX
SHAHISMI METOIOB METOJIOB MH)KEHEPHBIX PACUETOB
IIPOEKTUPOBAHHUS pa3pabaTbIBaTh (PU3HKO-MEXaHHUECKUE,
UHXKEHEPHBIX CHCTEM MaTeMaTHYECKHE U KOMITBFOTEPHBIE MOJIEIH,
3JaHUA U COOPYKEHUH, | YMeer NpeIHAa3HAaYCHHBIX U151 COBEPLIEHCTBOBAHUS METOINK
ux KOHCTPYKTHBHBIX PacyeTOB MHIKEHEPHBIX CHCTEM, 3aHUH U
3JIEMEHTOB, BKIIIOYAst COOPYKEHU
MCETOIMKH HMHIKCHCPHBIX CIIOCOOHOCTBIO IPUMEHATH OCHOBBI COBPEMEHHBIX
pacde€ToB  CHCTEM U TEOpHii, PU3UKO-MATEMATUUECKHUX U BEIYMCIIUTEILHBIX
MpoQeccHOHabHBIX Biiazeer | MeTOMOB, OCBaMBATh HOBBIE CUCTEMBI KOMITLIOTEPHOM
HpOrpaMM pactera MaTeMaTHKH, KOMIILIOTEPHOTO TIPOEKTHPOBAHUS JIst
3¢ (HEeKTHBHOTO pelIeHHUI0 MPOoGECCHOHATBHBIX 3a/1a4
3aer OCHOBBI BEJIEHHSI HAYYHBIX JUCKYCCHUM, HOPMBI
OK-9 CIIOCOOHOCTh Hay4qHOI'o CTHJIA.
BECTH HAyYIHYIO OpraHM30BaTh HAYYHYIO JUCKYCCHIO [0 TPEOyeEMOMY
IUCKYyCCHI0,  Buagenue | Y MEET BOIIPOCY, MCIIOJIL30BaTh BO3MOYKHOCTH HAYYHOTO
HOpMaMHu HAy4YHOI'O CTHJIS.
CTHIIA COBPEMEHHOTO HaBBIKAMU BeJICHUsT Y()(HEKTHBHON HAYIHON
PYCCKOrO A3bIKa Braneer | nyckycenn, nenonb3oBaHmus COBPEMEHHOTO HAyYHOTO
A3BIKA.

IIIkana oueHUBAHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Koa n Jransl GOPMHUPOBAHNSA KPUTEPUH MOKA3aTeJ N
¢opmyaupoBK KOMIeTeHI[UT
a

KOMIeTeHIIHU

OIIK-10 pasIMYHbIC 3HaHWE  MPOIECCOB W | 3HAHWE aKTyaJbHOU
criocoGHocts 1 | ooeT CIIOCOOBI ABJICHUH, CBSA3aHHBIX C | HAYYHO-TEXHHYECKOU
TOTOBHOCTBIO S;porOB MOCTaHOBKHU npodeccrnonanbHON JIUTEPATyPHI; 3HaHHE
OpPHEHTHPOBATh ypOBeHD) MaTeMaTHYECKUX JEATEeIIbHOCTBIO, HpaBUI och)pMneHI/m
Csl B TIOCTAHOBKE 3a1a4 JUIsL | KpUTEpUEB HAJESKHOCTU U | KOHCTPYKTOPCKOH




3a7a4H, OIIHMCAHUS PpaboToCIOCOOHOCTH JIOKYMCHTAIIH B
IIPUMEHSTh MIPOLIECCOB H | CHCTEM U OOBEKTOB B | coorBercTBuu ¢ ECK]J]
3HAHUS 0 SIBJICHHH, CBOEH peAMETHOI
COBPEMCHHBIX CBSI3aHHEIX ¢ | obmactu
METOJIax npoQeCcCUOHATBHOM
HCCIICOBAHUS, JIEATEILHOCTRIO,
aHATM3UPOBATH, MIPUHIIAITEI aHAJIA3a
CHHTE3MPOBAThH nHbOpMaIH
U KPUTHYICCKH BBISIBIISATH CIOCOOHOCTh  cOoOpaTh U | CIIOCOOHOCTH  OICHUBATH
pEe3IOMHUPOBATH (uznIecKyIo 1 | MPOaHaTN3UPOBATH YPOBCHB MoKa3aTejen
nH(pOPMAIIHIO MaTeMaTHIECKYIO WHPOPMAITHIO, KOTOpasi | KauecTna, KOTOpBIE
CYITHOCTb ITOMOJKET BBIOpATh | JOCTHYKHMBI pu
MPOLIECCOB Y | HOPMAaTHUBHBIC TIOKA3aTeNN | JOCTYITHBIX mporeccax,
yMeeT SIBJICHUI, KadecTBa nepcoHae, pecypceax,
(mpoBU | TPEATIOKUTH UHPPACTPYKTYpe i
HYTHIH pa3IuYHBIE METOIBI (bMHAHCOBBIX CPEICTBAaX B
YPOBEHB) | UX  ONHCAHUS H KOHKPETHBIX YCIOBUAX
pelIeHus], TPOBECTH MPOU3BOJICTBA
aHamu3
COBPEMEHHBIX
METOJIOB
HCCJIETOBAHUS
HaBBIKAMU BJIaJICHUE METOAAMH H | CIIOCOOHOCTH TIPOBECTH
HCIIOJBb30BaHUS CpeICcTBaMH  OIICHKH U | aHAJIN3 BO3MOKHOCTEH
COBPEMEHHBIX aHaIM3a COOTBETCTBUS | MOSIBJICHHUS HEIOMYCTUMBIX
— MATEMAaTHYECKUX U | MPEIbIBISCMBIM HECOOTBETCTBHIA
(ryGoku BBIUUCIUTEIbHBIX TpeOOBaHUIM K | (nedexroB) npu
M y CpelCTB MPOCKTHPYEMO MPOU3BOJICTBE i
opepp | YCCUICNIOBAMMS OPOAYKIMH, WJIH TPH | UCIOJBE30BAHUH
ngoeHM WH)KCHEPHBIX OKa3aHWU TPOCKTHPYEMOW | (IKCILTyaTaluH)
1) 3ajad4, YCIyTH, WX BBITIOJHCHUH | MPOCKTHPYEMOM
BO3HHKAOIIUX B | IPOCKTHPYEeMON pabOTHI NPOAYKIMK, WJIH  TIpH
X0/1e OKa3aHHUU IPOEKTUPYEMOH
npodeccnoHaTbLHOM YCIYTH, WIN BBITIOJTHEHUH
ESITETLHOCTH MPOEKTHPYEMOH PabOTHI
OCHOBBI  METOJOB | 3HAHHE METOOB | 3HAHHE aKTyaJbHOH
MPOSKTUPOBAHHMSI MIPOSKTUPOBAHHMSI U | HAy9HO-TEXHUYECKOU
sHacT WHXCHEPHBIX OCHOBBI MAaTEMAaTHYECKUX | JTUTEPATypPHI; 3HAHHE
(oporos CHCTEM, 3JaHUH M | METOHOB WH)XCHEPHBIX | MPaBII odopmicHUs
OK-5 Hﬁp COOPYKEHHIA U | pacderoB KOHCTPYKTOPCKOM
MaTeMaTHYECKUX JIOKYMCHTAIIH B
oOnananue YPOBEHB)
METOJI0B cootBercTBuU ¢ ECKJ]
3HAHUSAMU
WH)KCHEPHBIX
METOJIOB
pacdeToB
MIPOEKTHUPOBAHU
paspabaTbIBaTh yMeEHHe BBIOMpATH | CITOCOOHOCTh  TPUMEHSTH
s MHKEHEPHBIX
. (uzuko- aJIeKBaTHBIE METOJIbI | COBpEMEHHBIC TEOpHH,
CHCTEM 3IaHUI
U COODVIKCHM MEXaHHYECKHE, pelIeHnsT TEeOPEeTUIECKUX, | (PH3MKO-MaTeMaTHIeCKUe
X Py ’ MaTeMaTHYeCKHe W | MPUKIATHBIX H|lwu BBIYUCIIUTEILHBIE
KOMITBIOTEPHBIE JKCIIEPUMEHTAITBHBIX METOJIBI, YBEpEHHEIE
KOHCTPYKTHBHBI
yMeeT MO/IEJIH, 3a1a4, HaBBIKHM paboThI c
X SJICMCHTOB, (mpomBU | MpeAHA3HAYCHHBIX [aKeTaMu MIPUKJIAIHBIX
BRJLIOHad H I”)H)If/i uiﬂ porpamMm b
METOJUKU Y porp
YPOBEHB) | COBEPIICHCTBOBAHH
WH)KEHEPHBIX
i METOIUK
pacueToB
pacderoB
CHCTEM u
WHKCHEPHBIX
npodeccroHah N
CHCTEM, 3JaHMH |
HBIX TIpOTpamMM Ny
COOPYKEHHH
pacdeta
BIIAZIEET CIOCOOHOCTRIO CITIOCOOHOCTh  peNIaTh | CIMOCOOHOCTH
(TIyOOKM | IPUMEHSATH OCHOBBI | CIIO)KHBIC HAy9YHO- | CaMOCTOSITENIFHO
i COBPEMEHHBIX TEXHUYECKHE 3a1a4y, | OCBaWBaTh M TPHUMEHATH
YpOBEHb | Teopwid, (U3UKO- | KOTOPBIE  JUII  CBOETO | COBpEMEHHBIC TEOpHH,
OCBOCHHM | MaTEMAaTHYCCKUX M | M3YUCHUS TpeOyIOT | (U3UKO-MATEMAaTUUCCKUC




sT) BBIYUCITUTEIHHBIX pa3pabOTKu U IPUMCHEHUS | H BBIYUCIIATEIILHBIC
METOJIOB, MaTeMaTHYECKUX U | METOIbI, HOBBIC CHCTEMBI
OCBaWBaTh HOBBIC | KOMIBIOTEPHBIX MOJICNICH. | KOMIIBIOTEPHOM
CUCTEMBI MATEMAaTHKH H CUCTEMBI
KOMIIBIOTEPHOI KOMITBIOTEPHOTO
MaTEeMaTHKH, MPOCKTHPOBAHUS JUTSE
KOMITBIOTEPHOTO 3 PEKTUBHOTO  peIICHUS
MPOEKTHPOBAHHS npodeccroHaNbHBIX 3314
st 9 dexTuBHOTO
peLICHUIO
npodecCHOHATLHBI
X 33784
3HAET OCHOBDI 3HaHne ocHOB BeneHus | CriocoOHOCTH
IIOPOTOB HAYYHBIX UCKyccHuil, | chOpMYIHPOBAaTh OCHOBBI
(up BEJICHUS HAYYHBIX i JHCKY > | cbopmymp
BIii . UCTIOJIb30BaHUE BEJICHUS HAYYHBIX
JIUCKYCCHI, HOPMBI .
YPOBEHB) COBPEMCHHBIX HOpM | IUCKyCCHi
HAYYHOTO CTHIISL.
HAYYHOTO CTHIIS
OK-9 yMeeT OpraHU30BaTh YMCHUE OpPraHU30BaTh | 3HAHHE OCHOB
COCOGHOCTE (mpoBu | Hay4HYIO M TPOBECTH  HAYYHYIO | OpraHU3allMd W BEJCHUS
HYThIH HCKYCCHUIO 0 | TUCKYCCHIO HA | HAayYHBIX JUCKYCCHH Ha
BECTH HAYYHYIO Y FHCKy JHcKy i JHCKY
HCKYCCHTO YPOBEHB) | TpebyeMomy mpodecCHOHABHYIO TeMY | TpodeCCUOHATbHBIE TEMBI
Y ’ BOTIPOCY,
BJIaJICHUE
UCIIOIb30BaTh
HOpMaMH
BO3MOXKHOCTH
HAYYHOTO CTHJIS
HAYYHOT'O CTHJISL.
COBPEMEHHOTO
BIIAZIEET HaBBIKAMU CIIOCOOHOCTH CrriocoOHOCTE
PYCCKOTO sI3bIKa
(rmyGoku | BeneHUS 3¢ PeKTUBHO CaMOCTOSITENIbHO
i 3¢ hexTUBHOMN OpPraHW30BaTh  HAYYHYIO | OPraHU30BaTh U MPOBECTH
YPOBEHb | HAYYHOUH JUCKYCCHIO €  [EJNBI0 | HAYYHYI JUCKYCCHIO C
OCBOCHHM | JHCKYCCHH, peuieHust aKTyaJlbHOH | IEIBIO peleHus
sT) UCTIOJIb30BaHUS WHXKCHEPHOU 3a1a4u aKTyaJbHON WH)XCHEPHOU
COBPEMCHHOTO 3amauu
HAYYHOTO sI3bIKA.

MeToauueckune MaTepHaJIbl, ONPECACIAIONINE ITPOLHCAYPbI OHCHUBAHHUA

pe3yabTaToB OCBOCHHUSA JUCIHHUIIIMHDBI

ITepeyeHb THIIOBBIX IK3AMEHALMOHHBIX BOIIPOCOB
1. AnmpoxcuManmoHHble (OPMYNIBI Ui TPUOTMIKEHUS MPOU3BOHBIX.
ITopsimok TOYHOCTH.

2. Meroasl Oiinepa, Pynre-Kyrra pemenus 3amaun Komm mia OLY,
OLlEHKa MorpemHocTy. [IpakThyeckoe mNpaBuiaO Uil OLEHKH IOIPEIIHOCTH
(1BOMHOM nepecyeT). 3aBUCUMOCTb IOTPEIIHOCTH OT LIara.

3. IloHsiTME anmpoOKCUMalWH, CXOJUMOCTH M YCTOWYMBOCTH Pa3HOCTHOM

CXEMBI, IIOPAIJOK alllIpOKCUMaAIlMK, CKOPOCTb CXOAUMOCTH.



4. 3amaya ToYeyHOM ammpokcuMmanuu (yHKUuH. HTepnoasiuuoHHbBIN
MHoOrowieH Jlarpanxa.

5. KycouHo-nMHeHas, KyCOYHO-KBaApaTU4HAsI aAlIPOKCUMALIMS.

6. HWurepnonsuus kyOuueckum ciaitnoM. Berpoennsie pynkunn Mathcad
JUTSL UHTEPIIOJISILIUM.

7. Merton HaMMEHBIINX KBAApaTOB. JIMHEHAsA, KBAIpaTUYHAS PETPECCUS.

8. Ilpocreiimme kBaapaTypHble (OPMYJIbl MNPSAMOYTOJIBHUKOB, Tpamelyid,
CumMIicoHa NpUOJMKEHHOTO BBIUNCIIEHNS HHTErPaJIOB.

9. Ksagparypusie popmynsl ["aycca-UeOblmiera

10. 'enepupoBanme ciaydailHbIX 4Hcesl BCTpOCHHbIMU (pyHKuusamu Mathcad,
PAaBHOMEpPHOE M HOPMAIBHOE paclpezesieHne. MaTtemaTudeckoe OXUAaHue,
JTUCTIEPCHSL.

11. Meron Monte-Kapiio BEIYMCIIEHHS ONPENEIEHHBIX UHTETPAIOB, KPATHBIX
WUHTErPAJIOB.

12. ¢ nomomero LU- pa3noxeHus.

13. UTepanuoHHBIE METOABI PEIICHUS CUCTEM JIMHEWHBIX YPaBHEHHH,
YCIJIOBHSI CXOAMUMOCTH.

14. Meton mpocTON HUTEpalMK PELICHUST CHUCTEM JIMHEHHBIX YpPaBHECHUH.

Merton 3erigens.

IlepeyeHb THIIOBBIX IK3aMEHAIHOHHBIX 32124
[Tpu ycroBuU BBINMOJHEHUS U 3aIIUTHI BCEX PACUETHO-TpaUUECKUX 3a1aHUM

10 U3y4aCMbIM pa3JicjiaM 3a1d41 Ha 3K3aMCH HC BbIHOCATCA.

Oo0pa3sen 3xk3aMeHAIIMOHHOTO OWJIeTa
1. (Teopermyeckuili  Bompoc) 3agaya  TOYEHYHOM  alpPOKCHUMALIUU.
NuaTepnonssunoHHbIM MHOTO4IEH Jlarpanxka.
2. (teopermueckuil Bompoc) HTepalMoHHBIE METOIbl PELIEHUS CHCTEM

JMHENHBIX aNreOpandyeckux ypaBHEHUMN, YCIOBUS CXOIUMOCTH.



IlepBbIii

OLOCHHUBAHUA IIOPOTOBOI0 H

Bropoii Bompoc

JUCIHITIINHBI

le/IHIII/IH COCTABJICHHUA IK3AMCHAIIMOHHOI'O oumjiera

BOTIPOC

SABIACTCA

TCOPCTUUCCKUMU W  NPCAHA3ZHAYCH  AJIA

INPpOJABHUHYTOI'O YPOBHSA OCBOCHHUSA AWCHUIIIIMHBI.

NpCAHA3HAUYCH OJIs1 ONCHKKW BBICOKOI'O YPOBHS OCBOCHMUA

KpnTepnn BBICTABJCHHUSA OLCHKHU CTYACHTY HaA 3a4€T¢ 110 JUCHUILINHE

«CnenuajbHble pa3aecabl BbICHIE MATEMATHKI

Bbanibl
(peHTHHTOBO
1 OIICHKH)

Onenka
IK3aMeHa
(crangapTHas)

TpedoBanus Kk copMHUPOBAHHBIM KOMIICTEHIUSIM

86-100

«OTIIMYHO»

OreHKa «OTIMYHOY» BBICTABISIETCS CTYJCHTY, €CIIH OH IIyOOKO
U TPOYHO YCBOWJ YYCOHBIH MarTepuall, HCUEpPIIBIBAIOIIE,
MOCTIEAOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO W3JIaraeT
TEOPETUYECCKHEC OCHOBBI BBIYHUCIIUTEIBHBIX METO0B, CBOOOHO
CHpaBHSICTCH C, BOHpOC&MI/I 158 YMeeT HpHMeHHTL 3HaAHUA
CHCTEMBl  KOMIIBIOTEpHOW  Marematuku  Mathcad — mis
HOHy‘IeHI/IH peH_IeHI/IH, HpaBI/IJII:HO OGOCHOBBIBaeT HOJIy‘-IeHHOG
pEIICHNE U OLICHUBAET €0 MOTPEITHOCTb.

76-85

«xXopouioy

OreHka «XOpOIIO» BBICTABISIETCA CTYACHTY, €CIIM OH TBEPIO
3HaeT TEOPETHYECKHE OCHOBBI BBIYMCIHUTEIBHBIX METOJIOB,
IPaMOTHO M TIO CYLIECTBY H3JaraeT Marepuai, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO
OPUMEHSET TEOPeTHUYECKHE TIOJOXKEHUS TMpPU  pEIIeHUH
NPaKTHYECKUX 3ajad, BIAAEET HEOOXOIMMBIMU HABBIKAMH
IpUMEHEeHHs BbhIUUCIuTenpHoro nakera Mathcad.

61-75

«y0081emeopu
MenbHO»

OrieHKa «yJIOBJICTBOPUTEIBHOY» BBICTABIIACTCS CTYJCHTY, €CIIH
OH UMECT 3HAHUA TOJBKO OCHOBHOTI'O MaTepI/IaJIa, HO HC yCBOI/IJI
JeTasied, TOMyCcKaeT HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIC
(bOpMYyITUPOBKH, HAPYIICHUS JIOTHYECKOU MMOCIeI0BATEILHOCTH
B U3JOKECHUU MPOTPAMMHOIO MaTepuana, HUCIBITHIBACT
3aTPyAHEHUS TIPU BBIIOJHEHUM TPAKTHUYECKUX paboT ¢
IIOMOIIBIO0 BEIYHCIUTEILHOI0 makeTta Mathcad.

0-60

«Hey0081emeaop
UmenbHoO»

OrneHka «HEYIOBIECTBOPUTEIHHO» BBICTABIISIETCSI CTY/ACHTY,
KOTOPBIA HE 3HAET 3HAYUTEILHOM YacTH MaTepuaa, JOIMyCKaeT
CyIIECTBEHHbIE  OMMOKH, HEYBEpPEHHO, C  OOJBIIUMHU
3aTPYJHCHHUSMU BBIITOJHSICT MIPAKTUICCKHE PAOOTHI, CBA3aHHbBIC
C TpUMEHEHUEM BBIUUCIHUTENbHOTO makera Mathcad. Ouenka
«HEYIOBJICTBOPUTEIIBHO» CTABUTCSA CTYyJCHTaM, KOTOPHIE HE
MOTYT TPOJOJKUTh 00y4eHHe 0e3 MOTMOTHUTEIbHBIX 3aHATUI
110 COOTBETCTBYIOIICH TUCITUIUINHE




OneHo4yHbIE cpeacrBa aJid TeKymeﬁ aTrecranumu

Bomnpocs! pis codecenoBanuii mo aucuuminie «CrnennajibHble pasaeibl
BbICIIIEHl MATEMATUKI

3ansaTus 1-3

1. AnnpokcumanuoHHble (GOPMYIbI JJIsi MPOU3BOIAHBIX MEPBOrO M BTOPOIO
nopsizika. [IopsAI0K mOrpemHoCTH.

2. Metoasl Ditniepa, Pynre-Kyrra pemenus 3agaun Komu mist O/1Y, onenka
norpemHocty. [IpakTudyeckoe MpaBWIO AJisI OLEHKHA MOTPEIIHOCTH (JBOMHOM
nepecyer). 3aBUCUMMOCTb IMOTPEIIHOCTH OT 11ara.

3 3ansaTusa 4-5

5. 3amaua ToueyHOW anmpokcuMaruu (GyHKUMHA. WHTEpHOISIHMOHHBIHN
MHOrouJieH Jlarpanxa.

6. KycouHo-nunelinas, KyCOYHO-KBaJIpaTUYHas anIpoKCUMAaIUSL.
WuTepnionsuus KyOM4eCKUM CILTaHOM.

7. Meron ~ HauMeHbIIMX  KBaapartoB. JIuHEWHas,  KBaJapaTU4Has,
IIOKA3aTEeJIbHAS] PETPECCHUS.

3anarus 6-7

8. ®opmynbl MNPSAMOYTOJBHUKOB, Tpanenuii, CuMIicoHa NPUOINKEHHOTO
BBIYUCJICHUS UHTETPAJIOB.

9. KBagparypusie popmynsl ['aycca-UebbleBa

3ansarus 8-9

10. CnyuaiiHble BETUYHHBI, PABHOMEPHOE, HOPMAJIbHOE pacIpeeiICHNUE.

11. Metoa MonTe-Kapso BeIYUCIECHHS ONTPEACTICHHBIX HHTETPAJIOB.

15. HrepanmoHHbIE METOABI PELIEHUS CUCTEM JIMHEHWHBIX YPaBHEHUH,
YCJIOBUS CXOAUMOCTH.

18. Meron mpocToid WTEpalMM PEUICHHS CUCTEM JIMHEWHBIX YpPaBHEHMWIA.

Mertona 3etigend.



Kpurepun ouenku:

v 100-85 6Gamios BBICTaBJISIETCSL  CcTyneHty, eciu 100-85 OGamios
BBICTABJISIETCA CTYJIEHTY, €CJIM €ro OTBET IIOKa3bIBAET IIPOYHBIE 3HAHUSA
TEOPETUUYECKUX OCHOB BBIUHUCIMTEIBHOM MaTE€MaTHKH, OTIMYAeTCs TIyOMHOU
MOJIHOTOM PacKpPBITUSL TEMBI; BJIAJEHUE TEPMUHOJOTHYECKUM annapaToM; YMEHHE
000CHOBaTh MPUMEHEHHE ONPEIECICHHBIX BBIYMCIUTENBHBIX METO/IOB C TOYKHU
3pEHHs] MX IIOIPEIIHOCTH, MCIOJb30BaTh I PEUICHUS BO3MOXKHOCTH IIaKeTa
Mathcad.

v’ 85-76  GamgoB  BBICTABISIETCS ~ CTYAEHTY, €CJIH  €ro  OTBET,
OoOHapYXUBAIOLINI MPOYHBbIE 3HAHUS TEOPETUYECKUX OCHOB BBIUMCIUTEIBHON
MaTeMaTUKH, OTJIWYaeTcs TJyOMHOM W  TOJHOTOM  pacKpbITUS  TEMBI;
JEMOHCTPUPYET BIIAJIEHUE TEPMHHOJIOIMYECKUM amnlapaToM; YMEHUE 00OCHOBATh
IPUMEHEHUE ONPEIEIEHHBIX BBIYUCIUTEIBHBIX METOJIOB C TOUKH UX MOTPEUTHOCTH
JUISL pELICHNs] MaTEMaTUYECKUX 3a]a4, JIOTHYHOCTD U IIOCJIEI0BATEIbHOCTh OTBETA.
OpnHako nomyckaercs ofHa - 1B€ HETOYHOCTH B OTBETE.

v’ 75-61  ©Gamn  BBICTABISETCA  CTYIEHTY, €CIH  €ro  OTBET,
CBUJICTEIBCTBYIOIIUN, B OCHOBHOM, O 3HAaHUM OCHOBHBIX IIOJIOKEHUN
TEOPETHYECKHX  OCHOB  BBIYHMCIUTEIBHOM  MaTeMaTHKW, JEMOHCTPUPYET
HEJAOCTAaTOYHYIO TJIYOMHY M MOJIHOTY PAaCKPBITHS TEMbI, HEJOCTATOUYHOE BIIaJCHHE
BO3MOXKHOCTSIMU BbIYMCIUTENBbHOrO mnakera Mathcad, HenoctaTouHO CcBOOOIHOE
BJIAJICHUE MOHOJIOTHYECKOU peuslo, HapylIEeHUs JIOTUYHOCTH U
HOCJIEA0BATEIBHOCTH OTBETa. J[OmycKaeTcsi HECKOJIbKO OLUIMOOK B COAEpKAHUU
OTBETA.

v 60-50 ©OamioB  BBICTaBISIETCA  CTYIEHTY, €CIM €ro  OTBET,
OOHapyXMBAIOLIMII HE3HAHWE OCHOBHBIX IIOJIO)KEHUH TEOPETUYECKUX OCHOB
BBIUUCIIUTEIFHOM MaTeMaTUKH, OTIMYAETCS HETIyOOKHM pACKPBITHEM TEMBIL;
HE3HAHMEM OCHOBHBIX BO3MOXXHOCTEH NPHUMEHEHHUS BBIUYMCIMTEIBHOIO IIAKeTa
Mathcad; ciabbIM Bl1aJleHIEM MOHOJOIMYECKON peublo, OTCYTCTBUEM JOTMYHOCTH

H 110CJICA0BaTCIIbHOCTH. I[OHYCKEIIOTCH CCPBLC3HLIC OIIIMOKY B COACPIKaHNH OTBCTA.



