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ABSTRACT

Master’s degree in 08.04.01 « Civil Construction»

Study profile «Water supply of cities and industrial enterprises »

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 - cnocoOHOCTE BeCTH HaY4YHYIO JUCKYCCHIO, BJIAJCHUC HOPMAMH HAYYHOI'O
CTHUIIL COBPCMCHHOI'O PYCCKOI'O A3bIKA,

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. KonmakoB H.C. OCHOBBI YHCIEHHBIX METOAOB [DJIEKTPOHHBIN pecypc]|
npaktukyM / H.C. KongakoB. — DneKTpoH. TeKCTOBbIC AaHHBIC. — M. : MOCKOBCKUI
ryMaHuTapHbeli  yHuBepcurer, 2014, — 92 c¢. —  978-5-98079-981-6.
http://www.iprbookshop.ru/39690.html

2. MokpoBa H.B. UuciieHHble METO/bI B MHXKEHEPHBIX pacueTax [DJIEeKTPOHHBIH
pecypce] : yuebHoe nocodue / H.B. Mokpoga, JI.E. CypkoBa. — DIeKTpOH. TEKCTOBbBIE
nanubie. — CapartoB: At [Iu Op Menna, 2018. — 91 ¢. — 978-5-4486-0238-2.

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

3. BacumpeB A.H. Matlab [DnextponHbIil pecypc] : camoyuutenb. [Ipaktnueckuit
noaxon / A.H. BacunbeB. — DnekTpoH. TekcTtoBble naHHbie. — CIIO. : Hayka u
Texnuka, 2015. — 448 ¢c. — 2227-8397.

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

4. Kupee, B.M. Uucnennsie MeTOIbl B MpUMEpax M 3aaadax [DIESKTPOHHBIN
pecypc] : yueobHoe mocobue / B.M. Kupees, A.B. IlanteneeB. — DneKTpoH. AaH. —
Canxkrt-IlerepOypr : Jlawp, 2015. — 448 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/65043

Form of final knowledge control: exam
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HuciuminHa pa3paboTaHa s CTYACHTOB, OOYYarONIMXCS IO HaIpaBICHUIO
noarotoBkn  08.04.01 CrpoutensctBo, mo mnporpamMme wmaructpoB «Teopus
MIPOCKTUPOBAHUE 3[aHUN U COOpYXeHHiI» B cooTBeTcTBUE ¢ TpeboBanusimu OC BO
JAB®Y wu Bxomut B biok 1 Jucuumnusel (Moaynu) ydeOHOro IjIaHa, B €ro
BapHATUBHYIO YacTh U sIBIsiETCS 00s3arenbHoN aucuuranHoi (b1.6.4).

OO6m1ast TpyJ0eMKOCTh JUCIUIUIMHBI cocTaBisieT 108 yaca (3 3a4€THBIC €IUHUIIBI).
Y4eOHBIM MJIAHOM MPETyCMOTpPEHBI JIeKnu (9 4acoB), mpakTuyeckue 3anatus (27 yaca)
U caMmocTosiTebHas paboTa cTynenTta (72 yaca, U3 HUX 27 4acoB Ha KOHTPOJIb), (opma
KOHTPOJIA - 3K3aMeH. J(ucuuruinia peanusyercs Ha 1 Kypce BO 2 ceMecTpe.

Juciunnraa «CnennanbHble pa3ebl BBICIIEH MAaTeMAaTUKW» ONMHUPAETCA Ha YiKE
W3YUYEHHbIC JUCUUIUIMHBI HampaBieHuid mnoaroroBkn 08.03.01 wm  08.05.01
CrpoutenscTBo, Takue Kak «Bwicmas marematuka», «l'umapaBiaukay, «MexaHuka
rpyHTOBY», «OcHOBaHusi u GyHgaMeHTh,  «H(bOpMaIlMOHHbBIE TEXHOJOTUU B
CTpouTeNbCTBE», «Dusuka», «CTpouTenbHas MexaHuKa». B cBow odepenp OHa
CIIOCOOCTBYET M3YYEHHUIO JPYruX MNpo(ecCHOHANBHBIX JUCIUIUIMH, TaKUX Kak
«BeposATHOCTHBIE METO/IBI pacuyeTa COOPYKEHUN U TEOPUS HANEKHOCTHY; «JlMHAMUKa 1
YCTOMYUBOCTB COOPYKEeHUI», «lIpenenbHoe paBHOBECHE CIUIOIIHBIX U CBHITYYUX CPEI;
«O0cenoBaHNE U UCTIBITAHUE KOHCTPYKITUI».

Hucunminaa «CrienuanbHble pa3esbl BRICIIEH MAaTEMAaTUKW» U3Yy4aeT OCHOBHBIC
BUJIbl YPAaBHCHUN MaTeMaTUUeCKOW (PU3MKH, X CBA3b C WHXKCHEPHBIMHU 3aJlauaMH U
METO/Ibl PEIEHHUsI, OCHOBHBIE TMOHATHUS W METOJbI TEOPUH (PYHKIUN KOMIUIEKCHOM
IIEPEMEHHOM.

Heabr AUCHUMIUIMHBI — OCHAIICHUE MAarucTpa MAaTeMaTUYECKUMHU 3HAHUSIMU,
HEOOXOAMMBIMU JIJISl M3y4YeHUsI QyHIaMEHTANBHBIX U pUKIaaHbIX aucuumina OITOTT
MarvucTparyphl; co3gaHue  QyHIAMEHTa  MaTeMaTH4ecKoro  oOpa3oBaHuS,
HEOOXOMMMOTO I TOJy4YeHUs MpodeCcCHOHANBHBIX KOMIIETCHIIMM MarucTpa-
CTPOMUTEIISI; BOCIUTAHUE MAaTEMATUUECKON KyJIbTYypbl 1 IOHUMAHUE POJIA MATEMATUKU B
pa3MUHbBIX chepax mpoPpecCuOHATILHON NeATeIbHOCTH.

Hns atoro B kypce «CrnenHalibHbIE pa3febl BbICIIEH MaTeMAaTHUKW» PEIIAIOTCA
CJIeIyIOUIUE 3aIa4M:

- YCBOCHMA MaruCtpantaM OCHOBHBIX METOJOB IMOCTPOCHUSA COOTBETCTBYIOIIUX



TUIIOB YpPaBHEHHM MareMaTuueckol (DU3MKM Ha OCHOBAHMM OOIIEPU3NYECKUX
MPEICTABIICHUM;

- TIOCTAaHOBKM HAYaJlbHO—KpAaeBbIX 3aJlay, HUX peueHus ©u (puznyeckoun
WHTEPIPETALUN TTOTYICHHBIX PE3YJIbTATOB;

- TPUBUTHUS HABBIKOB WCIOJIL30BAHMS TIOJYYCHHBIX 3HAHUW TpU aHAIHA3E
CUTyallui, CKJIAQJbIBAIOIIUXCA TMPU MPOCKTUPOBAHMM M pacueTe KOHKPETHBIX
KOHCTPYKIIUH.

- JaTh MpEACTaBJICHUE O MHOroOOpa3uu MaTeMaTHYECKUX MOJENIeH U METOJOB,
BO3HUKAIOIIMX B MPOIECCE HAYYHO-HUCCIIEOBATENIbCKON U MPOEKTHOM JEATeThHOCTH B
00J1IaCTU CTPOUTEILCTBA;

- JJaTh CUCTEMAaTUYECKUE 3HAHUS O MOCTPOCHUIO AU depeHITNaNIbHBIX MOJIeTeH
UCCIIETYEMBIX (PH3UKO-TEXHUYECKUX MPOIIECCOB;

Jlnst  ycmemHoro u3y4yeHus JUCUUIUTMHB «CrhenuanbHble paslielibl  BhICIICH
MaTeMaTUKW» MAarucCTpaHT, MPUCTyINas K WU3YYCHUIO AMCIUIUIMHBI JIOJDKEH 00JajaTh
3HAHHWSMHU, yYMCHUSMH W HaBbIKAMH 10 JIUCHUIUIMHE «MaTemMaThkay Ha YpPOBHE
MOATOTOBKM OakajaBpa Mo HarpaBieHu0 « CTpOUTEIbCTBOY.

B pesynpTaTe m3ydeHUs JAHHOW MUCHIUILIMHBI Y 0Oydaronmuxcs GOpMHPYIOTCS
cieayromme oonenpodeccuoHanbubie U MPodeCCUOHAIBHBIC KOMIIETCHIIUU (2JIEMEHTHI

KOMITIETCHIIUMN ):

Kon u popmyampoBka Jransl popMUPOBaAHUS KOMIIETEHIIUN
KOMIIeTEeHIIUHN

OCHOBHBIE MTOHATHS U METOJIbI TEOPUU
nudepeHIaTbHBIX YPaBHEHUN B
YaCTHBIX MTPOU3BOJIHBIX, CTATUCTH-
YECKUX METOJ0B 00pabOTKH IKCTIe-
PUMEHTANbHBIX JAHHBIX, MATEeMAaTH-
YECKOT'0 MOJICIIMPOBAHUS, TEOPHH
YHCIIEHHBIX METOJIOB PEIICHUS KPAEBhIX
(OK-9) 3a/1a4y

CMOCOOHOCTBIO BECTU HAYUHYIO TUCKYCCHIO,
BIIaZICHUE HOPMaMH HayYHOTO CTHIIS
COBPEMEHHOT'O PYCCKOTO SI3bIKa

3HACT

HCMOJIb30BaTh MAaTEMATHYECKU ar-
napar ¥ METOJIbI JUIst 00pabOTKH TeX-
yMeEET HUYECKOW U SKOHOMUYECKOH MH(OP-
MAalMy U aHAJIN3a JAHHBIX, CBA3aH-HbIX
C HaJIe)KHOCThIO TEXHUYECKUX CUCTEM;

METOJaMH TIOCTPOEHUS U pPeaslh3aIiun
MaTeMaTHYeCKHUX MoJienei mpodec-
CHOHAJIBHBIX 33]1a4, a TaK K€ HayIHO-
HCCIeA0BaTENIbCKUX 3a1a4

BJIagcCT




(OIIK-4)

CIIOCOOHOCTBIO JIEMOHCTPUPOBATH 3HAHUS
(byHAaMEHTAIbHBIX U IPUKJIAJHBIX
JUCLUIUIMH IPOrpaMMBbl MarucTpaTyphbl

3HaACT

COBpPEMEHHBIE pa3ielibl BhICIIEH Ma-
TEMAaTHKH, CBSI3aHHBIC C PEIICHUEM
3a/1a4 MaTeMaTU4ecKon (PU3HKH;
(GyHIaMEeHTaIbHBIE OCHOBBI BBICIIECH
MaTeMaTHUKH, BKJIIOYast TUHEHHYIO a-
re0py, MaTeMaTUYECKUI aHATTN3, TE€O-
puto nuddepeHInanbHbIX YPaBHCHUH U
yYpaBHEHUI B YACTHBIX MTPOU3BO/I-HBIX;
3aKOHBI COXPaHEHUSs, DJIEMEHTHI Me-
XaHUKHU KUJKOCTEHN, TBEPAOTO Je-
(hopMupyeMoro tesna, TerjaonpoBoO/I-
HOCTH, BOJTHOBBIX IIPOIIECCOB

yMeeT

HCIIOJIL30BaTh OCHOBHBIE YMCIIEHHbBIE
METO/Ibl PEIICHUS] MATEMaTHIECKUX
3aj1a4;

pa3pabaThIBaTh AJITOPUTMBI U TIPO-
TPaMMBbI JUIsl PEIICHUS BBIYUCITUTEIb-
HBIX 33724, YYUTHIBasg HEOOXOIUMYIO
TOYHOCTD MOJTYy4aeMOTO Pe3yJIbTaTa;
oI0UPaTh AHATMTHYECKUE METOTbI
HCCIEI0BaHUS MaTEMAaTHYECKUX
MOJICIICH;

HCIIOJIb30BATh YHCIECHHBIE METOIbI
HCCIIENOBAHUA MAaTEMaTHUUYECKHX
MOJICIICH.

BJIagcCT

YUCJICHHBIMU MCTOJdaMHU PCIICHUS
MaTCMaTHYCCKHUX 3a1a4,
HaBbIKaMH YU CJICHHBIX MCTOJ0B
peICHUA MAaTCMAaTUYCCKUX 3a1a4,

(OIIK-10)

CHOCOOHOCTBIO M TOTOBHOCTBLIO
OpPUEHTUPOBATHCS B IOCTAHOBKE 3a]a4H,
HpI/IMCHSITB 3HAHUA O COBpeMCHHBIX METOdaxX
WCCJICTOBAHMSI, aHATTM3UPOBATH,
CI/IHTGSI/IpOBaTB nu KpI/ITI/I‘-IeCKI/I
pe3toMHUpOBaTh HH()OPMALIHIO

3HaCT

COBpPEMEHHBIE IPOOIEMbI HAYKH U
TE€XHHUKH, OCHOBHbIE (PU3NYECKUE
3aKOHBI U UX MCIIOJIb30BaHHUE B 00JIACTH
MEXaHWUKH, TUAPABIUKHU, TETNIOTEXHUKU
B IIPUMEHEHUH K PO(eCcCHOHATBHOM
NeSITeIbHOCTH.

yMeeT

(dhopmynupoBarh (pU3UKO-MaTEMATH-
YeCKYIO IIOCTAaHOBKY 3a/1a4M UCCIIe10-
BaHUSs; BBIOMPATh U PEANN30BbIBATH
METO/1bI BEJICHUSI HAyYHBIX UCCIIE0-
BaHU;

aHAJIM3UPOBATH U 0000IIATE Pe3yJb-
TaThl HCCIIEIOBAHUH, TOBOJAUTH MX JI0
MIPAKTUYECKON pean3aluy.

BJIaJeeT

MaTeMaTHYECKUM armnapaTroM JiIs
pa3pabOTKK MaTeMaTUYECKUX MOJIe-JIeh
MIPOLIECCOB U SBIICHUH U PEIICHUS
MPaKTHYECKUX 3a/1a4 Mpodeccuo-
HaTbHOU JAESITETbHOCTH




I[J'ISI q)OpMI/IPOBaHI/IH BBIIICYKAa3aHHBIX KOMHCTCHHI/Iﬁ B paMKaX JIUCHUIIJIMHBI
((CHeLII/IaJ'IBHBIe pa3aciibl BBICIICH MaTEeMaTUKM IMPUMCHAIOTCA CJICAYHOIIHME MCTOIbI
aKTUBHOTO/ HHTCPAKTHUBHOT'O O6y‘{€HI/IH . «TpyimoBasa  KOHCyJIbTalusAg», JICKIHA

O0OBSICHEHHE, PEUTHHTOBBIN METOI.

|. CTPYKTYPA U COJIEP)KAHUE TEOPETHYECKOM YACTH KYPCA
(18 gyac. n3 Hux 4 yaca ¢ MCMOJIb30BAHHEM METOA0B AKTHBHOI'0
00y4YeHHs — JIEKIUA-BU3YATU3ALHS)

Tema 1. 3apaya Kommm aasi nuddepeHunajbHOro ypaBHeHHsI NEPBOro
nopsiaka. (2 yacos).

PaccmarpuBaemble  BONPOCBHI:  DJIEMEHTApHAs  TEOpUsA  IOTPEIIHOCTEW,
IIOIPEIIHOCTh METOJA, MOTPEIIHOCTh BBIYUCIICHUN, YUCIECHHBIE METOABI U AJITOPUTMBI.
Yucnennoe nuddepeHrpoBanre. ANNPOKCUMAIUMOHHbIE (OPMYJbl, HNOTPEIIHOCTH
anmnpokcumanuu. Yucnennsie pemenud 3agadyd Komm g OJLY 1-ro mopsigka. Meron
Ouinepa. Ilopstok TOYHOCTH METOAA, MOPSANOK ANIPOKCUMALUU PAa3HOCTHOM CXEMBI,
CXOJIMMOCTb, YCTOMYMBOCTH Meroaa. Meron Ounepa-Komm. Meroasl Pynre-KytTsl.
Juddepennnanbible ypaBHEHUSI BTOPOTO U BBICIIUX MOPSAKOB.

Tema 2. 3agaun npudawkenuss GyHKIHM. (2 yaca - JIeKIUA-BU3YaJTU3aMA).

PaccmarpuBaembie BOIIPOCHI: 3anava anIpoKCUMalun (GyHKUUH.
Nutepnonsiuust  MHOrowieHamMu.  MHTepnonsuuoHHbld  MHorouieH  Jlarpanxa.
[Torpemnocts mHTEpnonsAuuu nojuHoma Jlarpanxa. Muorounen Herorona. Kycouno-
JIMHEWHAas1, KyCOYHO-KBaJpaTU4yHas annpoxkcumanus. [IoHdaTue cruraiH-uHTEPIOIIALMH.
Meton HauMeHbIUX KBaapaToB. OpToroHansHble moauHOoMbI JIexxanapa, YeOrnimena.

Tema 3. UncieHHoe HHTEerpupoBanue (24aca).

PaccmaTpuBaembie  Bompochl:  [Ipocreitmue  kBaaparypHbie  (OPMYIIHI,
MPSMOYTOJIBHUKOB, Tpanenui, CUMIICOHA, OLIEHKAa MOTPEIHOCTH, SKCTPAIosUUs 10
Puuapncony. BeiBoa kBagpatrypHsix (opmyn ["aycca-UeObleBa, cpaBHEHUE METOJIOB.
Meron Monte-Kapiio, ciyuaiiHbie unciia, reHepanus ciydaiHsix uncen B Mathcad.

Tema 4. IluciepcuoHHbIH aHAIN3 (2 Yaca - JIeKIHA-BU3YaTU3AHSA).

PaBHOMEpHOE M HOPMA@JIBHOE  PACHPEACIICHUE  CIy4YalHBIX  BEJIWYUH.

CraTtucTuyeckue TUIOTE3bl, WX MpoBepKa, Kkputepuid CThIOJEHTA ©W .



KoppenmsaunoHHass ~ 3aBUCUMOCTb.  YPaBHEHHE  IPSAMOM  JIMHUM  PETPECCHUMU.
JluciepCuOHHBIN  aHaNW3, MNPUHIMUNBI W OpuMeHeHue. OgHOAaKTOpPHBIA U
MHOTO(aKTOPHBIN JUCTIEPCUOHHBIN aHAJIN3, IPUMEPBHI.

Tema 5. UnuciieHHbIE MeTO/IbI PelIEHUS CUCTEM JIMHEHHbIX ypaBHeHuii (1 yac).

PaccmaTpuBaembie Bonpochi: YnciieHHbIE METObI JUMHENHOW anreOpsl. Hopma
MaTpulpl. Pa3noxkenune MaTpuipl Ha NPOU3BEACHUE JABYX TPEYTOJBbHBIX MAaTpHL.
Pemenue CJIAY ¢ nomompro LU — pasnoxenus. Merox nporonku. tepanmoHHsie
METOJIbl PEIICHUs CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHeHUM. MeTon mpocToi

utepauu. CXoQuMOCTh METO1a uTepamnuili. Meron 3eiens.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH KYPCA
(27 uacoB)
IpakTnyeckue 3ansaTHA (27 4acoB U3 HUX 18 YacoB ¢ MCMOJIL30BAHHEM

METOA0B aKTUBHOI'0 oﬁyqe}mn — rpynmnosas KOHchII)Tal_[I/ISI)

3ansarue 1. Yucnennoe pemenue 3agaun Kommu mns OJY 1-ro mopsiaka. Meron
Diinepa. (2 gac).

[Iman 3aHsTHS:

1. Kparkue TeopeTudeckre CBeICHUS.

2. 3HAKOMCTBO C BBIYMCIHTEILHBIM KoMIutekcom MathCad.

3. Pemenue 3amaun Komu (MuaMBHayanbHOE 3amanue) cpeactBamu MathCad,
MOCTPOCHUE TPa(PUKOB JIJIsl PA3JIMUHBIX 11arOB CETKH, CPAaBHEHUE.

4.  OOcyxaeHue pe3yabTaToB U DKCIPECC-OMPOC MO TEME 3aHATHS.

Bansitue 2. Meron Ditnepa-Koru ¢ urepanusamu. (2 gac).

[Lnan 3aHsTHS:

1. Kparkue TeopeTHUYeCKHEe CBeAeHUsl. PaccMOTpeHue  BBIYHCIUTENBHOM
poIeAyphl MeToAa Dijiepa ¢ uTepalusIMu aHATUTHYECKH.

2. 3HaKOMCTBO C 3JeMeHTamu rporpammuposanus MathCad.

3. Pemenune 3amaun Komu (MHAMBUAyadbHOE 3aJaHKE) METOJAOM Oijepa ¢
UTEpalUsIMU C UCTIOJIb30BAHUEM AJIEMEHTOB nporpammupoBanus MathCad, noctpoenue
rpaduKoB A pa3TIUYHBIX IIArOB CETKU, CPABHEHUE C TPOCTEUIITUM METOI0M DifJiepa.

4. OOcyxaeHue pe3yJbTaToB U HKCIPECC-OMPOC 0 TEME 3aHITHS.



3ansaTue 3. Metoasl Pynre-Kyrrtol pemenus 3agaun Komm mist OY 1 nopsinka
(4 gaca).

I1man 3aHsTHS:

1. Kparkue Tteopernueckue cBeAeHUs. PaccMOTpeHHE  BBIYHMCIATEIBHOM
npoueaypsl Pynre-KyTTsl.

2. CamocrosTenbHass paboTa MO TPUMEHEHHUIO CPEACTB IMPOTrpaMMHUPOBAHUS
MathCad nns penrenus 3amgaun Ko metonom Pynre-KyTTer.

3. Tloctpoenue rpadukoB Uisi pPa3IMYHBIX IIaroB CETKH, CPABHEHHE C
IpeabIAYIIUMA METOTAMH.

4. llpencraBiieHHE U 3alllMTa BBINOJHEHHBIX 3aaHuil o Teme 1.

3ansaTue 4. [locTtpoeHne KyCOUYHO-TMHEWHOW, KBaJAPAaTHYHOW ANIPOKCHUMAIIUU C
UCTIOJIB30BAHUEM BCTPOCHHBIX TPOIEAYP BBIUMCIUTENBHOTO Komiuiekca MathCad (3
gaca).

[Iman 3aHsTHS:

1. Kparkue Tteopernyeckue cBeaeHHs. PaccMoTpeHHe 3aayd  KyCOYHOM
anmnpoKCUMAaIUu.

2. Iloctpoenne KycOYHO-TMHEWHOW AammpOKCUMAIMH IJsl 3aJaHHOM CHCTEMBI
ToueK ¢ npuMeHeHuem cpencts MathCad.

3. TlocTpoeHne KyCOUYHO-KBaIpaTUYHON anmpOKCUMAIUU 1JI 3aJaHHON CUCTEMBI
Touek cpeacreamu MathCad.

4. OOcyxaeHue pe3ylbTaToB U HKCIPECC-OMPOC MO TEME 3aHITHSI.

3ansitue 5. Mero1 HAaMMEHBIIUX KBaAPaToB (4 daca).

[Inan 3aHsTHS:

1. KpaTkue TeopeTuyeckue CBEACHUS.

2. lloctpoenue NTMHEMHON, KBaAPATUYHOM, MOKa3aTeIbHAas, alIPOKCUMAIUHU IS
3aJJaHHOM CUCTeMBI Touek cpeactBamu MathCad.

3. Ilpumenenme BcTpoeHHBIX mporeanyp MathCad — ama  anmpoxcumariyu
JAHHBIX, BBIOOp Hauiydinero npuOmmkenus. [locTpoeHue cralH-UHTEPHOISALUUU C
TIOMOIIBEO BCTPOCHHBIX MPOIIEYpP BhIUKCIUTENbHOTO KoMiutekca MathCad

4. IlpencraBieHue U 3alllUTA BHIMOJHEHHBIX 33/IaHUI IO TEME 2.



3ansarue 6. [Ipocreiiine kBagpaTypHbie (POPMYIIBI YUCIEHHOTO UHTETPUPOBAHUS
(4 gaca).

I1man 3aHsTHS:

1. Kparkue TeopeTudecKkre CBEeICHU.

2. BplumcieHrne OMPEACNCHHBIX HWHTETPAJIOB C  IMOMOINBIO  MPOCTEHIIMX
KBapaTypHbIX Gopmyia cpeacramu MathCad.

3. CpaBHeHHE pE3yNbTATOB IS PA3IUYHBIX TOPSIKOB aANMPOKCUMAIIUU C
BCcTpoeHHbIMHE TTpoueaypamu MathCad.

4.  OOcyxaeHre pe3yabTaToB U SKCIPECC-OMPOC MO TEME 3aHATHS.

3ansarue /. KBagparypHbie (opMyisibl YMCIEHHOrO WHTerpupoBaHusi ['aycca-
UYeoOnimena (2 yaca).

[Inan 3aHsTHS:

1. Kparkue TeopeTudyeckue CBeICHU.

2. BpluncieHrue OMNpeeNeHHBIX MHTETPATIOB C MOMOIIbio dopmyn YeOblera
cpenctBamu MathCad.

3. BrpluncieHue omnpeAesieHHbIX HWHTErpajioB ¢ nomoinslo Gopmyn [aycca
cpenctBamu  MathCad. CpaBHeHue pe3ynbTaToB Uil Pa3iUYHbIX  IOPSIKOB
anmpOKCUMAIIUHU ¢ BCTPOCHHBIMU nporeaypamu MathCad.

4, OOcyxaeHre pe3yJbTaToB M KCIIPECC-OIPOC IO TeME 3aHSTHS.

3anstue 8. Merog Monte-Kapio (2 gaca).

[Iman 3aHsTH:

1. Kparkue TeopeTHIeCKre CBEICHN.

2. ChiyualiHble yncia, paBHOMEPHOE U HOPMAJIbHOE paCTIpe/eiCHHE, TeHEPaIHsI
cnyuaitHbix yrces B Mathcad.

3. Brluucnenne KpaTHbIX HHTErpajioB metoaoM Monrte-Kapio cpencrBamu
MathCad.

4. TlpencraBiieHHE U 3alllMTa BBHITIOJIHEHHBIX 3aJaHUI TI0 TeMe 4.

3ansitue 9. UncieHHBIC METO/IBI PEIICHHS CUCTEM JIMHEHHBIX ypaBHEHUH (4 4ac).

[Inan 3aHsTHS:

1. Kparkue TeopeTHIecKre CBEICHU.

2. Meron 3eiigens perieHus 3a1a4 JuHeiHoN anreopel cpencrBamu MathCad



3. Pemenune 3amay IuMHEHHOW anreOpbl C MOMOINBIO BCTPOCHHBIX IPOLEAYP
BBIUMCIUTENBLHOTO KoMIuiekca MathCad

4. TlpeacraBiieHHE U 3alllMTa BHIMOJIHEHHBIX 3aJaHUi 110 TeMme D.

JICKITMOHHBIE W TIPAKTUYECKHE 3aHATHS IPOBOASATCS B CICIUATH3UPOBAHHOM

aynuropun /[BOY.

I1l. YYEBHO-METOAWYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI

Y4e0HO-MeTOINYECKOE 00ECIIeUeHUE CaMOCTOSTENIbHOM paboThl 00yJaIOIUXCS 110
mucruiinHe  «CrienuanbHble  pa3/ielbl  BBICIICH MaTEMaTUKH» TPEJCTaBICHO B
[Tpunoxenuu 1 u BKIOYaeT B ceOs:

e MJIaH-Tpa(UK BBITOJHCHHUS CAMOCTOSITCIIBHONW pabOTHI MO TUCIUIINHE, B TOM
YHCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 0 KaXI0MY 3aJJaHUIO;

e XapaKTEePUCTHKA 3aJaHUil JUIsI CaMOCTOSATENbHOM paboThl CTYJIEHTOB W
METOMYECKHE PEKOMEH IAIUN 110 WX BBITIOJIHCHHUIO;

e TpeOOBaHUS K MPEACTABICHUIO U OOPMIICHUIO PE3YJIbTaTOB CAMOCTOSATEILHOM
paboTHI;

e KPUTEPHUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENbHOU PaOOTHI.

IV. KOHTPO.JIb JOCTUXKEHUS LEJEN KYPCA

Ne | Konrtponu Koap! 1 sTansl popMupoBaHust KOMIETEHIHUHI OneHouHble cpencTBa
n/n | pyemsle TEKYIIMH | IPOMEXY
paszenst / KOHTPOJb | TOYHAas
TEMBI aTTecTall
JTUCIUILIN ust
HBI
1 | Temst 1-3 | OIIK- | OCHOBBI METOZIOB IPOSKTHUPOBAHUS
4 WMHXEHEPHBIX CUCTEM, 3/IaHUH U
COOPYKEHUH U MAaTEMATHYECKMX METOJIOB Cobeceno | Bompocht
WHKEHEPHBIX pPACYETOB BaHUC K
pa3pabarbiBaTh (HU3HKO-MEXaHHMUECKHE, (YO-1) 9K3aMeH
MaTeMaTH4YeCKUE U KOMITbIOTEpHBIC MOACH, | /I3 1-4 y
TpEHA3HAYCHHBIX [UIsl COBEPIICHCTBOBAHMUSA | (T[P-12) 1-9
METOJIUK pacueTOB NHKEHEPHBIX CUCTEM,
3IaHUM U COOPYKEHUIN
CMOCOOHOCTBIO MPUMEHSATH OCHOBBI




COBPEMEHHBIX TEOPHi, (PU3UKO-
MaTEeMaTHYECKHUX ¥ BBIYUCIUTEIHHBIX
METOJI0B, OCBauBaTh HOBBIE CICTEMBbI
KOMIIBIOTEPHON MaTeMaTHKH,
KOMITBIOTEPHOTO MTPOESKTUPOBAHHUS JIJISI
3¢ (HEKTHBHOTO PELICHUIO
npodeccnoHaNbHBIX 3a7a4

OK-9

OCHOBBI BEACHU A HAYUYHBIX I[I/ICKyCCI/If/’I,
HOPMbBI HAYYHOI'O CTHJIA.

OpraHU30BaTh HAYYHYIO JUCKYCCHIO IO
TpeOyeMOoMy BOIIPOCY, UCTIOIb30BATh
BO3MOKHOCTH HAyYHOTO CTHJISL.

HaBbIKaMU BeieHUs () (PEeKTUBHON HAyYHOM
JTMCKYCCUU, UCTIOJIb30BAaHUSI COBPEMEHHOTO
HAy4YHOTO SI3bIKA.

OIIK-
10

Pa3IMYHBIE CIOCOOBI OCTAHOBKH
MATEMATHYCCKUX 3aJa4 IJId OIIMCaHUus
HPOLIECCOB U SIBJICHUH, CBSI3aHHBIX C
poheCCHOHATTLHON EATEIEHOCTHIO,
HPUHIUIEI aHAIN3a HHGOpMAIHH

BBISABJIATH (1)I/I3I/I‘-IGCKYIO U MaTEMaTU4CCKYIO
CYIIHOCTB ITPOLECCOB U HBJICHPII;'I,
MpCAJIOXKUTD Pa3JIMYHBIC METOAbI UX
OIIMCAaHUA U PCUICHUA, ITPOBCCTHU aHAJIN3
COBPCMCHHBIX METOJ0OB UCCICAOBAHHUA

HaBBbIKAMU HCIIOJIb30BAHUS COBPEMEHHBIX
MaTEeMaTHUYECKUX U BBIYMCIUTEIbHBIX
CPEACTB pPeLIeHNs HH)XEHEPHBIX 3a/1a4,
BO3HUKAIOIINX B X0/1€ MPO(HEeCCHOHATIBHOM
JESITEIbHOCTH

Temsl 4-5

OK-9
OIIK-

OIIK-
10

OCHOBBI METOJIOB IMTPOEKTUPOBAHUS
WH)XEHEPHBIX CUCTEM, 3/1aHUN U
COOPYXEHHUI U MaTEeMaTUYECKUX METOJI0B
WH)KCHEPHBIX PacyeTOB

pa3pabarbIBaTh (PU3UKO-MEXaHUUYECKHE,
MaTEMaTHYECKHE U KOMIIBIOTEPHBIE MOJEIIN,
MpeIHa3HAuYEHHBIX JIJIS1 COBEPIIEHCTBOBAHUS
METOJIMK pacueTOB MHKEHEPHBIX CUCTEM,
3IaHUH B COOPYKEHUHN

CIOCOOHOCTBIO TPUMEHSTH OCHOBBI
COBPEMEHHBIX Teopuil, (pru3uko-
MaTeMaTHYECKUX U BEIYUCITUTEILHBIX
METOIOB, OCBAaBaTh HOBBIE CUCTEMBbI
KOMIIBIOTEPHON MaTeMaTHKH,
KOMIIBIOTEPHOT'O IPOEKTUPOBAHUS JIJIsI
3¢ PEeKTUBHOTO PEIICHUIO
npoeCCHOHATIbHBIX 3a]1a4

OCHOBBI BEACHWA HAYUHBIX )II/ICKyCCPIﬁ,
HOPMBI HAYUYHOT'O CTUJIA.

OpraHWU30BaTh HAYYHYIO JUCKYCCHIO TIO
TpeOyeMOoMy BOIIPOCY, UCIIOIH30BATh
BO3MOKHOCTH HAyYHOTO CTHIIS.

HaBbIKaMU BesieHus 3(hpeKTUBHOM HaydHOMH

Cobeceno
BaHHE
(VO-1)
NJ13 5-6
(TIP-12)

Bomnpocsl
K
JK3aMEH

y
10-14




JHCKYCCHH, UCIIOIB30BAHUS COBPEMEHHOTO
HAaYYHOI'O A3LIKa.

pa3IMYHBIE CIOCOOBI HOCTAHOBKH
MAaTEMATHYCCKHUX 3aJa4 OJ1d OIIMCaHUus
HPOLIECCOB U SIBJICHUH, CBSI3aHHBIX C
poheCCUOHATTLHON IEATEIbHOCTHIO,
NPUHLUIIEI aHAJIN3a HHOpMAIHH
BBISIBJISATH (PU3UUECKYIO U MATEMAaTHUECKYIO
CYIL[HOCTH ITPOLIECCOB U SIBJICHHH,
NPpCAJIOXKUTD PA3JIMYHBIC MECTO/AbI UX
OIKCAHMUS U PEIICHUS], TIPOBECTH aHAIN3
COBPCMCHHBIX MCTOJJOB NCCICIOBAHHUA
HaBBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
MAaTEMATHYCCKHUX U BBIYHUCIIMTCIBbHBIX
CPEICTB PELICHUS MH)KCHEPHBIX 3a/1ad,
BO3HHKAIOUIMX B X0JI€ MPOPECCHOHATLHON
JeSATEeIbHOCTH

TurnoBble KOHTPOJIBHBIE 33JaHUA, METOAUYECKHE MaTepHuaibl, OMPEACIISIOLINE
MPOIEAYPHI OILICHUBAHUS 3HAHUMN, YMEHUW U HABBIKOB U (WJIM) OMBITA ACSITEIBLHOCTH, a
TaK)K€ KpUTEPUU U MOKA3aTENH, HEOOXOAUMBIC ISl OIICHKU 3HAHUM, YMEHUN, HABBIKOB
U XapaKTepusylolue 5Tanbl (GOPMHUPOBAHUS KOMIETEHIIMHA B MPOIECCE OCBOEHUS

oOpazoBaTeIbLHON TporpaMMmbl rpecTaBiieHsbl B [Ipunoxenuu 2.

V. CHHCOK YYEBHOM JIUTEPATYPbHI © HTHOOPMAIIMOHHOE
OBECIHHEYEHUE JNCIHUIIJINHBI

OcHoBHas auTepaTypa

(onexmponnvie u neuammvie uz0anus)

1. KonmakoB H.C. OcCHOBBI YHCIEHHBIX METOJOB [DJIGKTPOHHBIM pecypc] :
npaktukyM / H.C. KongakoB. — DJEKTpOH. TEKCTOBblE AaHHble. — M.
MockoBckuil rymanutapHsiii yHusepcuter, 2014. — 92 ¢. — 978-5-98079-
981-6. http://www.iprbookshop.ru/39690.html

2. MokpoBa H.B. Uucnennble MeTOAbl B MHKEHEPHBIX pacyeTax [DIEKTPOHHBIM
pecypc] : yuebnoe mocooue / H.B. Moxkposa, JL.LE. CypkoBa. — DnekTpoH.
TekcToBbIe NaHHble. — Capartos: At [Iu Op Menua, 2018. — 91 ¢. — 978-5-
4486-0238-2.


http://www.iprbookshop.ru/39690.html

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

3. Bacunwe A.H. Matlab [Qnektponnsiit pecypc] : camoyuutens. [Ipaktuueckuii
noaxon / A.H. BacunbeB. — DnekTpoH. TekcToBblie gaHHble. — CII6. : Hayka
u Texnuka, 2015. — 448 ¢. — 2227-8397.
http://www.iprbookshop.ru/43318.html

4. Kupees, B.M. Yucnennble MeTONbl B MpUMEpax U 3aaadax [DIeKTpOHHBIN
pecypc] : yaeOnoe nocooue / B.M. Kupees, A.B. [lanteneeB. — DneKkTpoH.
nan. — Cankr-IletepOypr : Jlanb, 2015. — 448 c. — Pexum pocryna:
https://e.lanbook.com/book/65043

JlonoTHUTe/ILHAS JIUTEPaTypa

(onexmponnwvie u neuammvie uzoanus)

1. Tapacux B.Il. MaTtemaTtnueckoe MOJEIMPOBAHUE TEXHUYECKUX CHUCTEM: YUEOHUK
- M.:HUL] NHOPA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

2. bouapoBa A.A. BeluncnurenbHas MaTeMaTHKa: y4€OHO-METOAMYECKUN KOMILIEKC
: yueObHoe nocobue 115t By30B / A. A. bouapoga, E. I1. JIynnosa, A. A. PaTHUKOB ;
[mox pen. A. A. bouapoBoii] ; /lanbHEBOCTOYHBIN TOCYAAPCTBEHHBIA TEXHUUECKUI
yHuBepcureT. - BiaguBoctok: WM3a-Bo  JlabHEBOCTOYHOTO TEXHHUYECKOIO
yHuBepcureta, 2008. — 174 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»

www.edulib.ru — caiit LleHTpanbHOM OMOIHOTEKH 00pa30BATEIILHBIX PECYPCOB.

http://elibrary.ru - Hayunast sayiekTpoHHast OMOIMOTEKA.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHHE.

http://www.rating.fio.ru — caiit ®enepanuu MHTEpHET-00pa30BaHusI.

http://www.netlibrary.com — CereBast Oubnmorexa.

S e o

http://mww.rsl.ru — Poccuiickas I'ocymapcTBeHHast OMOJIMOTEKA.



http://www.iprbookshop.ru/71739.html
http://www.iprbookshop.ru/43318.html
https://e.lanbook.com/book/65043
http://znanium.com/catalog.php?bookinfo=549747
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU
http://www.edulib.ru/
http://elibrary.ru/
http://www.auditiorium.ru/
http://www.rating.fio.ru/
http://www.netlibrary.com/
http://www.rsl.ru/

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

matepuaisl o cucreme MathCad.

Ilepeyenb HHPOPMAITMOHHBIX TEXHOJOTH U POTPAMMHOI0
o0ecmeyeHusa

[Ipu ocymiecTBieHnr 00pa30BaTEIBHOIO Mpoliecca CTYACHTAMH U TPOQECCOPCKO-
MPENOIaBATEILCKUM COCTaBOM HCIIONIBb3YETCS CIEIYIONIEE IPOrPAMMHOE 00ECIIEUeHHE:

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

2. MathCAD.

3. IlporpammHuoe oOecredeHue AIEKTPOHHOTO pecypca caita JIBDY, Brimrodas
SbC IBDY.

4. Marepuansl Kypca, pasmemiensie B LMS BlackBoard, waentudukarop:
FU50219-270800.68—SRVM-01: CneruanpHbie pa3/ieibl BHICIICH MaTEMaTHKH.

[Tpu ocymiecTBiieHNN 00pa30BaATEIBLHOTO MpOLEcca CTyAEHTaMu U MpodeccopcKo-
IPENoJIaBaTEIbCKUM ~ COCTAaBOM  HCHOJB3YIOTCS  CleAyrolmue  MH(OPMAIMOHHO-
CIIPaBOYHBIE CUCTEMBI:

Hayunast sanexrponnas 6ubnuorexa eLIBRARY.

DNEeKTPOHHO-OMOIMOTEYHAs CUCTEMA U3aTENbCTBA «JIaHby.

OnexTpoHHO-0MOMoTeyHas cuctema «IPRbooksy.

DIIEKTPOHHO-OMOIMOTEYHAs cucTeMa «Znaniumy

Nudopmanmonnas cucrema "EJIMHOE OKHO pocrynma k o0pa3oBaTelnbHBIM

pecypcam".

V. METOINYECKHE YKA3AHUA 11O OCBOEHUIO
JANCIUIIJIMHBI

Ha u3ydyenue nucumiuiiHbl oTBoguTCs 36 4yaca ayAUTOPHBIX 3aHATHN M /2 4daca
caMoCTOATeNbHON paboThl. Ilman-rpaduk camocTosTenTbHON pabOThI pa3MenieH B

[Ipunoxenun 1.


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

PexoMeHIAMM TI0 WCHOJb30BAHHI0 MATEPHAJIOB Y4YeOHO-METOIHYECKOTO
KOMIUIeKca. Ha  JIeKIMOHHBIX W NPAKTUYECKHX  3aHATHUAX  MPEMoaaBaTelb
KOHTPOJUPYET paboTy CTYACHTOB, OTBEYACT HA BOSHUKAIOIIME BOIIPOCHI, ITOICKA3hIBACT
X0 W MeToJ pemeHus. Eciu TMONy4eHHBIX B ayIUTOPHH 3HAHUH OKaXKeTCs
HEJIOCTaTOYHO, CTYJISHT MOXET CaMOCTOSTEIHFHO IOBTOPHO IMPOYECTh JICKIUIO HIIH
COOTBETCTBYIOIIIEE MMOCOOME, MPOCMOTPETh MPAKTUKYM C Pa300paHHBIMH MPHUMEPaMH.
J7st caMOCTOSITETbHOM pabOThl pEKOMEHTYETCSI UCTIOIh30BATh METOIUYECKUE YKA3aHHSI
U MaTepualibl 10 Kypcy «CrerranbHble pa3iesibl BRICIICH MAaTEMAaTHKI Pa3MEIICHHbIC
B cucreme BlackBoard, wunentudukatop xypca FU50219-27.0800.68-SRVMO1:
CrienanbHbIe pa3/Ielibl BEICIICH MaTEMaTHKH.

[Tpu BBIMOJHEHUM 3aJaHKs Ha TPAKTHYECKOM 3aHITUH CIICAYET BBITOJHUTH
3aJJaHie «I0 O00pasiy», TMPEAJIOKEHHOMY TMpernojaBareieM U chOopMyIHpPOBAThH
BOIMPOCHI. 3aTeM BBINOJIHUTh WHAWBHAYyalIbHOE 3amaHue. CaMoCTOSTEIbHYIO pPaboTy
MOJYKHO BBIMOJIHAT, KaK Ha ayJUTOPHOM 3aHSITHH, TaK M CaMOCTOSTEIbHO BO
BHeayauTopHOE Bpems. [Ipu 3TOM pe3ynbraT HEOOXOIUMO OTIIPABHTH MPEIOIaBATEITIO
Ha MPOBEPKY.

[locine BEHIONHEHUS 3alaHUsl, CTYICHT 3allWIAeT €ro IPEroJaBaTeli0 B
HA3HAYCHHOE BPEMHI.

Pexomenmaanum mo padore ¢ jgureparypoil. TeopeTnueckuil M MpPaKTHUYECKU
MaTepuall Kypca pa3bsiCHEH B MaTepualiaX y4eOHO-METOJUYECKOTO KOMILIEKCa,
npezcraBiacHHoro B cucreme BlackBoard, yueOHukax u mocoOusx u3 Crrcka OCHOBHOM
Y JIOTIOJTHUTEIILHOM JIUTEPATYPHI.

PexoMeHIaIIUM 10 MOATOTOBKE K IK3aMeHy. Y CIelIHas MOJr0TOBKA K YK3aMEHY
BKJIFOYAET pab0OTy Ha MPAKTHUYCCKUX 3aHATHIX B TEUCHHE CEMECTpPA, BBIMOJHCHHE BCEX
3aJlaHU TIPETIoIaBaTellsl U TIOJrOTOBKY TEOPETUYECKOT0 Marepuaia. [Ipu moAaroroske K
IK3aMeHY HEOOXOJMMO OCBOUTH TEOPHIO: Pa300paTh OCHOBHBIE TEMbI, MOCTAHOBKH

3aJ1a49U U UCIIOJIb3YEMbIC MCTOIbI



Ipuioxkenue 1

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPALIN
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO OOpa30BaHMs

«/{aabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HLIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA
1o Aucuuiuvinie «CrnennasnabHble pa3aesbl BbICIIEH MATEMATHKID)

Hanpasienne nogrorosku — 08.04.01 «CtponrejbcTBO»

ITporpamma «Teopust U IPOEKTUPOBAHUE 3AAHUN U COOPYKEHHIN»
dopma NOArOTOBKM — 0YHO-3204HAA

BaaauBocTok
2017



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEIbHON PadoThl 0 JMCUMILINHE

Ne Jara/cpoxkn Bua camocrositenbHOM IIpumepHbie dopma
n/n BLINIOJIHECHHS padoThbI HOPMbI BpeMeHH KOHTPOJIsA
Ha BBLINOJIHEHHE

1 5 Henmens [ToaroroBka K ycTHOMY 10 YO-1
cemecTpa orpocy nmo temam 1-3

2 10 Henensa Pemenue 3amanuii o temMam 18 [1P-12
cemecTpa 1-3

3 15 venens [ToaroToBka K ycTHOMY 6 YO-1
ceMecTpa ONpoCy MO TeMaM 3aHATUH 4-

5

4 18 Henensa Pemenue 3amanuii o temMam 11 [1P-12
ceMecTpa 3aHATHH 4-5

6 18 Henens [ToaroroBka K 9K3aMeHy 27 DK3aMeH
cemecTpa

Hroro | 72 uac.

XapakrepucTHKA 3aJaHUM VISl CAMOCTOATEIbHOM padoThl 00y4aK0IIMXCH U
MeTOAHYECKHE PEKOMEHIAIUM 110 UX BHINOJTHEHUIO

NuauBuayajbHble 3aJaHUS

[Ipyu  opraHm3anMM  CaMOCTOSTEIBLHON pabOThI  TpernojaaBaTedb  JOJDKCH
YUYUTBIBATh YPOBEHb MOATOTOBKH KAXKIOTO CTYAEHTA W TPEABUAECTH TPYAHOCTH,
KOTOpPbIE MOTYT BO3HHUKHYTh TP  BBIMIOJIHEHHMH  CaMOCTOSITEILHON PabOTHI.
[IpenogaBarenb JaeT KaKIAOMY CTYACHTY UHIMBUAyaJIbHbIE U JudepeHInpOBaHHbIC
3agaHus. Hekoropele #W3 HUX MOTYT OCYIIECTBISITRCS B rpynne. Beimada
WHIUBUAYAJIBHBIX PacdeTHO-TpaUIECKUX 3aJaHUN IPOM3BOJIUTCS B 3aBUCHUMOCTH OT
MPOXOJAUMOM TEMATHKH Kypca W OINpeAeisieTcs npenoaaBareneM. Jlanee mpuBoasTes
o0Opas3Iibl peleHusl.

NuauBunyanbHoe 3anganue 1 nmo teme «Umciaennoe pemenue 3aaayu Komm
miasa OY 1-ro mopsiakay.

3amanue 1. Halitu pemenne 3anaun Komm merogom Diliiepa ¢ UCMOIB30BAHUEM

Mathcad:

y' = x +cos (£), y(xo) = o,



Pewenue: 1ucmune Mathcad

s - |:,x:|:|. - 11l:lll i v 1
=05 y,=06 n=10 x =15 h=——— k=01 flx,¥) :=x+c05|'_— |
: N A7)
1i=0.n xi=x +i-k V. =Y, +h. fl:_xp}'i]
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2] 07 2| 0.90348 . o
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*
s| 1 v=5]| 141889 I R
H -
3] 1.1 & 1.60485 04 06 08 1 12 14 16
! 1.2 7 1.79701 E
8 1.3 8 1.99482
2 14 9 219772
10] 13 10| 2.40516
11 2.6166
z, = 0&
Zj_'_:= Klf—xu—l.h
LA h- Fl. xi‘yi]
0
0 0.6 el L L l N
1| 074744 i .
-*
2| 0.90348 - .
Z L5F # —
3 1.0677 e .
4| 1.23%67 1| -
*
z=| 5| 1.41889 eler oo
6| 1.50485 D4 06 08 12 14 14
7 1.79701 x
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9 219772
10| 2.40516
11 2.6166

3ananme 2. Haiitn pemenne 3agaun Komm metonom Pynre-Kyttel 4-ro nopsiika

Pewenue: rucmune Mathcad



El «

K4

+1

b f{x.y,|
rd . 5\
k f| LA A b El |
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h'f| xtont : qK_ |
h-f(x + by, + h-K3)

(E1+2K2+2K3 + R4)

[
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Pt -1 —{:1:-:1—,_.

P(14) =23

6 0% 12 14 14

BeTpoeHHan dyHELMA

rt",
PO _,

l.lz_.'

P = Odesolve(t,2.4)
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NuauBuayaibHoe 3aJaHue 2 M0 TeMe «ANmpokcuManusi (PyHKIUH MeToa0M

HAaUMECHBIINX KBaAAPaTOB).

3apanue 1. [ToctpouTs 10 3aJJaHHBIM TaOJUYHBIM JAHHBIM KYCOYHO-JTHHEHHYIO

aIIImpoKCUMalnto
Xy = 0.41 X, = 0.46 X,
Vo= 257418 V= 232513 ¥y
1=0.4 n=2=0

Pewenue: 1ucmune Mathcad

0.6

bl
Il

1.86203

-
Lad
i

X

¥a-

4°

0.65

1.74926

x. =072

b

v = 1.62098



x 1 Y; '
ﬁ_ﬂﬁ = B. = 5 = lsolve(A.,B.'!
_ 1 1 y. 4 1”1
i+l 1
q _{—4_931'] . _ ’—3_363) . _ (—2.392] ) (—2.255] _(—1_333]
01 4616 1_L4.mz "2 {3597 ) 3 (3215 4 294
fl:= (SG}G-:{ ~ (SG}I 2= {51}{}-3+ {51}1 f3 = (si}ﬂ-x - (32:]1
4= (S, - S f5:=(s,| -x+(S,
(S3), =+ (S3), (S4) %+ (4],
i=0._5
P.:= (Sﬂ:]g-xi+{:sﬂ:'1 if (0<1<1)
(31'] -xi+{'31} if (1£1<2)
ﬂ | .-1
(Sii]g'XiJ’{Sz}l if (25153)
(S5) -x;+(S5) f B=i<4)
‘0 L
(S4) -+ (Sy), if (4<is<5)
‘0 L
2.6 | | |
24 '.11-& m
X
R =
a4 N
P, K\\
_____ i . i
\\x‘\
1.8 .
Xa
16 ' ' et
04 0.5 0.6 0.7 08
..

3apanme 2. [TocTpouTs 1O 3aJaHHBIM TAOIMYHBIM JaHHBIM JTUHEHHYO

AIlIIIPOKCUMAIIUIO MCTOAOM HAMMCHBIINX KBAaJApPaTOB
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I/IHI[I/IBI/II[yaJIbHOG 3aJaHHue 3 mo Treme «UunciaenHoe HHTECTPHPOBAHUE.

3ananue 1. Beraucnuth 3HaUeHUE ONPEACIICHHOTO HHTErPajia C MOMOIIBIO MPOCTEUIIINX
KBaJpaTypHbIX opmyn u popmyn ["aycca-UeOrnImiera.

a=12 b=24 h=— n=12 1=0_mn

- PR
|05+ (=]
| L

Find the Integral using MathCAD formula:

24
_ 1 gx-063689
JOS+x

"12

[TpaBuno Tpanenuii:



]

o .
=5 ;r.—% = 0.637132

_m
B=3
k=0 _m
B m m-1 \
L= %4 Yyt 2 Yoyt Yoy | = 063689
k=1 k=1
®opmyia YeOrbIiena:
7
A= A=l
— &
1
t = |- t, =t
1 y3 2 1

| = 0.636683

¢ o d
1 \.|I 0.5+ I.gl.tl” _

NupuBuayanasHoe 3aganne 4 nmo teme «Merox MonTte-Kapio».

3apanue 1. Beraucnuts miomnaas moa KpUBOM ¢ ToMoIbio MeTo1a MonTte-Kapio,

TE€HEPUPOBATH PABHOMEPHO PaCIpEAEICHHbIE CITy4aiiHbIE YNCIIA.

Meton MonTe-Kapio:



for = [0,n), f{x}= (10x¥n

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

n=8 wv=10

e
fix) Z=il1:x-:2n:£h:1|}:r x— 20 ]

n \n—20)

10 T ,.-"{\“ T T

g \ .
w T/ T k= 1000 a=20 b=10
HL AN

T ] i=0.k

7+ K\ -1

ar ", x = md (a) ¥, = md(b)

o i 1 1 1 “ ! =

0 5 10 15 0
X
g, =y, <f(x).1,0) (assigns the random variable and compares it to whether it is

under or over the area)

{number of points inside the area)

= 100 (the approx. square of area)

HNupuBuayaabHoe 3a1aHue S5 10 TemMe «/luCepCHOHHbIN  aHAJIU3»
3aganue.

[Ipumep 1. IlocTaBku npoayKIMK A1 BaIE KOMIIAHUU OCYILECTBIISIIOTCS TPEMS
nocTaBiukamu («Mera+y», «Koctay u « Tpamm») B pazHoe Bpemsi: JHEBHBIC YaChI,
HOYHBIE CMEHBI U JAKE B 4aChl IEpECMEHKHU. KOHTPOJIb 32 Ka4eCTBOM IIPOIYKIIUMH B
JTHEBHOE BpEMs BhIIIIE, YEM B Jpyroe BpeMs. Bamu coOpaHbl JaHHBIE C OLIEHKaMU
KayecTBa (B 6aiiax), TpeOyeTcsl OLIEHUTh €CTh JIM OTIMYKE B KaYeCTBE MPOAYKLIUH,

KOTOpasi MOCTABJIETCS B Pa3HOE BpeMsi?

JlHeBHas1 cMeHa Hounas cmena Ilepecmenka
«Mera+» 77,06 93,12 77,05
«Koctay 81,14 88,13 78,11
«Tpamm» 82,02 81,18 79,91




OnHogaKkTOPHBIH JMCIIEPCUOHHBIH
aHaJINn3
I'pynnut Cuem Cymma | Cpeonee | /{ucnepcus
Cronber 1 3 240,2 | 80,0733333 | 7,00373333
Cronbern 2 3 262,4 | 87,4766666 | 35,9610333
Cronber 3 3 235,0 | 78,3566666 | 2,09053333
JlucriepcOHHBIN aHaIu3
Hcemounux P- F-
sapuayuu SS df MS F 3nauenue | kpumuu.
Mesx iy rpynnamMu 140,930688 2 | 70,4653444 | 469192377 | 0,05932788 | 5,143252
BuyTtpu rpynn 90,1106 6 | 15,0184333
Hroro 231,041288 8

Pe3ynbTaThl pacdera nokasbiBatoT, 4to Ferat < Fxputnu (4,691 < 5,14),

CJICOOBATCIBbHO, OTIIMNYHUEC B KAYCCTBEC MOCTaBJIsIEMOM IMPOAYKIIMU B Pa3HOC BPEMsI

OTCYTCTBYCT. KpOMe TOro, P-3nauenue (BGpOHTHOCTB HCTHMHHOCTHU HYHGBOﬁ THIIOTC3BI O

paBeHcTBe cpeaHux) npesbiiaet 0,05, T.e. oHa HE MOXKET ObITh OTKJIOHEHA.

MoXHO cUMTaTh JOKa3aHHBIM TOT (PAKT, YTO KaU4€CTBO MOCTABIISIEMON MTPOIYKIIUU

HC 3aBHUCUT OT BPCMCHHU IIOCTABKHU U ABJIACTCA OINMHAKOBBIM B Pa3HOC BPCMAI.

Komanze! Ha BeinosiHeHue B Excel:«CepBucy - «AHanu3 JaHHBIX) -

«OnHO(MaKTOPHBIN TUCTIEPCUOHHBIN aHATTN3Y.

NupuBuayaabHoe 3aganne 6 no reme «UncjieHHbIe MeTOAbI PeIICHUSI CHCTEM
JIMHEMHBIX YPABHEHUID»

3aganme. Pemiuts 3anannyro CJIAY metogom urepanuii

013 027 -022 -0.18 121
021 0 -045 018 ~0.33
| 012 013 -033 018 | —0.33
033 -005 006 -028 ~0.17
Xp:=B &:=001 qg:=norm2(A) q=0.687
S
]ﬂ{(l—q)-—}
B
k= max(B)1 _, k = 14.849

In(q)




X= [i<0

Xy < A-Xgp+B

while |max(X-H1—Xi)| > 0.001
i«—i+1
Xir1 < AXj+B

Xi+1
1.24
—0.485
—0.156
0.199

YcTHBIE 0IPOCHI

YcTHBIE OMPOCHl OCYIIECTBISIOTCS MPENOJaBaTEeM IO 3aBEpPLICHUIO H3YUYEHHUS
KaXXI0T0 pasfena. Bompockl u 3aqaHus MPUBEACHBI B IPUIOKEHUH 2. 1711 OrOTOBKU
UCTOJb3yEeTC  OCHOBHAasT UM JONOJIHUTENbHAs  JIUTepaTypa IO  JAUCLMILIIMHE
«CrenivanbpHbIE Pa3/Aesbl BBICIICH MaTEMATHKI, a TaKkKe HHPOpMAIIHs, pa3MEIICHHas B
LMS BlackBoard.

Bonpocsl, BO3HHMKaroIMe B MpPOLECCe MOATOTOBKH, CTYACHT MOXET 3a4aThb
MIperoaBaTeio 000 Ha KOHCYIbTANMX, MO0 dYepe3 crheruaibHoe cpeactBo LMS
BlackBoard.

TecTupoBanue
TectupoBaHue OCYIIECTBISICTCS HA UTOTOBOM 3aHsITHH depe3 cuctemy BlackBoard
TpeOoBaHus K MpeACTABJICHUIO U 0()OPMJICHHIO Pe3yJIbTATOB
CaMOCTOAATE/IbHON PadOThI

Pe3ynbrarhl caMoCTOSTENIbHON pabOThl CTYAEHT BBINOJHAET B BHJIE PAacCUETHO-
rpaduyeckoil paboThl MO KaXIOMY M3yyaeMoOMy paszfieny. PelieHue mpeanokeHHOro
npernojaBaTesieM 3aJaHusl JOJDKHO OBITh MPOBENEHO YKa3aHHBIMA METOJAMH C
nomoineio cpeacte Mathcad u compoBokaatbess rpaduKkaMu, HUTFOCTPHPYIOMUMHE
pe3yNbTaThl CPaBHEHHUs H3y4aeMbIX METOJOB pemieHus. [Ipu 3TOM HUCHOIB3YIOTCS
BO3MOYKHOCTH BBIUMCIIUTENIbHOW cpeapl Mathcad mno mnpumeHeHHI0 BCTPOCHHBIX
GyHKIMA )19 OLIEHKH TOTPEIIHOCTH. BBITIONHEHHBIE W TMPOBEPECHHBIC 3a7aHUs

OTCBUIAIOTCS TIpenoaaBaresnto uepes3 cucteMy BlackBoard.



KpuTtepnu onleHKH BbINOJIHEHUS] CAMOCTOSATEIbHOI padoThI

CamocTosiTenbHasi paboTa CTYIEHTOB BKIIIOYAET pacueTHO-Tpaduyeckue padoThl
IO KaXJAOMYy HU3y4aeMOMY pasfelly, KOTOpble JOJDKHBI OBbITh 3allUIIeHbl Y
IpernoaaBaTenisi, a TakKe IMOATOTOBKY K YCTHBIM OIpocaM. BrIMoiHeHHWe M 3ammuTa
pacueTHO-rpapuyeckux paboT o00s3aTeNbHBI ISl CJaud 3K3aMeHa, NpU 3TOM Ha
9K3aMeH BBIHOCATCS TOJIBKO TEOPETUYECKHE BONPOCHl. KpuTepuu OleHKH Kak10ro BUa

paboOTHI IPUBEICHBI B MPUIIOKEHUH 2.



IMpunoxenue 2

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUNCKOM ®EJIEPALIN
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs

«/{aabHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHKXEHEPHAS HIKOJIA

POHJ OHEHOYHBLIX CPEJICTB
no gucuuminge «CrnenuanbHble pa3ielibl BhICHIEH MATEMATHKI

Hanpasienne noarorosku — 08.04.01 «CtponrejbcTBO»

ITporpamma «Teopust U MPOEKTUPOBAHUE 3AAHUN U COOPYKEHUI
dopma NOArOTOBKM — 0YHO-3204HAA

BaaguBoctok
2018



MMacnopt ®OC

Kon u ¢popmyiupoBka Ortanbl (OPMUPOBAHUS KOMIIETEHIIMH
KOMIIETEeHIHH
Pa3IMYHbIE CIIOCOOBI TOCTAHOBKH MaTeMaTHYECKUX 3a/1ad
. JUUISL OTTMCAHHSI TIPOIICCCOB U SIBIICHUH, CBSI3aHHBIX C
OIIK-10 3HaeT pon ’
CHOCOGHOCTRIO ¥ FOTOBHO- po(heCCHOHATIBHOMN JIEITEIBHOCTBIO, TIPHHIIMITH aHATH3a
CTBIO OpPHEHTHUPOBATHCSA B uHopmaIuH
MIOCTAHOBKE 3a1a4d, MpH- BBIIBIITH (DH3MUYECKYIO M MATEMATHIECKYIO CYIIHOCTb
MCHATE 3HAHWS O COBpe- |y . MPOIIECCOB M SABJICHUH, PEIUIOKHUTE Pa3IMYHbIE METOIbI
MEHHBIX METO/aX HCCIie- UX OIHCAHUS U PCUICHHSI, TPOBECTH aHAIN3 COBPEMEHHBIX
JIOBaHUsI, aHAIM3MPOBATH, METO/IOB MCCIIEIOBAHMUS
CHHTC3UpOBATh W KPUTH- HABLIKAMH UCIIOJIb30BaHUSA COBPEMEHHBIX
1eCKH pE3IOMUPOBATH B MaTeMaTHYeCKUX U BHIYUCIUTEIBHBIX CPEICTB
UH(pOpMAIIHIO JTancer
UCCIIEI0BaHMsI MHXKEHEPHBIX 3a71a4, BOSHUKAIOIINX B XOJ1€
npodecCnOHABHOM IeATEIIBHOCTH
OCHOBBI METOJIOB MIPOCKTUPOBAHMSI HHKEHEPHBIX CHCTEM,
3Haer 31aHUM U COOPYKEHUH U MATEMAaTUYECKUX METO/IOB
WH)KEHEPHBIX PacyueTOB
aspabarbiBaTh HU3MKO-MEXaHUYECKHUE, MATEMATHIECKHE
OIIK-4 CIIOCOOHOCTHIO pasp ¢ ’
¥ KOMITBIOTEPHBIC MOJICIH, TPEAHA3HAYCHHBIX IS
JIEMOHCTPUPOBATh 3HAHUS | YMeer
COBEPIIEHCTBOBAHMSI METOANK PACYETOB MHKEHEPHBIX
(GyHIaAMEHTATBHBIX U MPHU- N 5
CHCTEM, 3J[aHHI H COOPYKCHUH
KJIJIHBIX JTUCIUIUIAH TIPO-
IPaMMBI MarHCTPATyphI CIIOCOOHOCTBIO MTPUMEHSITH OCHOBBI COBPEMEHHBIX
TEOpHiA, PUBUKO-MATEMATHYECKHX U BHIYMCIIUTETbHBIX
Brageer | MeTOMOB, OCBaWBAaTh HOBBIE CHCTEMBI KOMITBIOTEPHOM
MaTeMaTHKH, KOMITBIOTEPHOTO MPOSKTHUPOBAHHMS IS
3 PEeKTUBHOTO PEHICHUIO MPOPECCHOHAIBHBIX 3a71a4
OCHOBBI BEJICHHSI HAYYHBIX UCKYCCHI, HOPMBI HAYTHOTO
3Haer
OK-9 cnocoGHOCTE BecTH CTHISL
HayHHyro JIMCKYCCHIo, BJ1a- OpraHu30BaTh HAYYHYIO TUCKYCCHIO MO TpeOyeMoM
JIcHHEe HOPMAaMH HaydHoro | ¥ MEeT p YIHYIO Y peby Y
BOITPOCY, MCIIOJIb30BaTh BO3MOYKHOCTH HAYYHOTO CTHUJIS.
CTHIIS COBPEMEHHOTO
PYCCKOTO SI3bIKa Biameer | HABBIKAMH BeJIEHUs dpQEKTHBHON HAYIHON JMCKYCCHH,
HCITOJIb30BAHUSI COBPEMEHHOTO HAYYHOTO SI3BIKA.

IkaJjia oueHUBaHus YPOBHA ¢(POPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u Iranbl GopMHPOBaAHUSA KpUTepUu noKa3aTejin
¢popmynupoBk KOMIETeHIHH
a

KOMIETeHIHH

OIIK-10 pa3JInyHbIE CIOCO- | 3HAHUE MPOIECCOB U SBJE- | 3HAHUE aKTyallbHOW Hay4-
CITIOCOOHOCTh U OBbI IOCTAHOBKY Ma- | HHM, CBSA3aHHBIX C Mpodec- | HO-TEXHUUECKOH JInTepa-
TOTOBHOCTBIO TEMaTU4YEeCKUX 3a- | CHOHAIbHOM  JESATENBbHO- | TYpBI;
OPHUEHTUPOBATh | 3HAET Jad s ONMCAHUS | CTBIO, KPUTEPHEB HANCK- | 3HAHHE MpaBMI odopmiie-

Cs1 B IOCTAHOBKE
3aaud, MpUMe-
HATH 3HAHUA O
COBPEMEHHBIX
MeETOoJaxX HCClIe-
JIOBaHU,

(moporo- | mporeccoB M siBie-

BBIN HHM, CBS3aHHBIX C

ypoBeHb) | nmpodeccrnoHabHOM
JIeSITeIIbHOCTBIO,

MPHHIUIEI aHAIH3a
nHPOpPMALTH

HOCTH ¥ paboTOCIOCO0-
HOCTH CHCTEM M 00BEKTOB
B CBOEH  mpeaMeTHOH
obnactu

HUSI KOHCTPYKTOPCKOM J0-
KYMEHTallul B COOTBETCT-
Buu ¢ ECKJ]




aHaIN3UPOBATh, BBISIBJIATH (pM3HYEC- | CHOCOOHOCTH cOOpaTh W | CIIOCOOHOCTH  OLICHUBATh
CHUHTE3UPOBATh Kyl0 M MaTeMaTH- | POaHAJIU3UPOBAThH YpOBEHb IIOKa3arened Ka-
U KPUTHYECKH YECKyI0 CYIIHOCTh | MH(pOpMAIMIO,  KOTOpas | 4ecTBa, KOTOpBIE [OCTH-
PE3IOMUPOBATH cer MPOLIECCOB U SIBJIE- | MIOMOXKET BBIOpaTh | )KUMBI TIPH  JOCTYIIHBIX
napopmanuio z’II:IO,HBPI HUH, TIPEANIOKHUTH | HOPMAaTHBHBIC ITOKAa3aTeNM | MPOIECCax, HepcoHaie, pe-
H I; o pas3IuYHbIE METOIBI | KadecTBa cypcax, HH(PaCTPyKType
yoseHL) UX ONHCaHHA W n (UHAHCOBBIX CPEACTBAaX
M pELICHUsI, IPOBECTH B KOHKPETHBIX YCIOBHIX
aHaJIM3 COBPEMEH- MPOM3BOJICTBA
HBIX METOJIOB
UCCIIeJOBaHUS
HaBBIKAMU HCIIONIb- | BIAJ€HUE METOJAaMH U | CIIOCOOHOCTH MPOBECTH
30BaHUsI COBPEMEH- | CPEACTBAMU  OLIGHKHM W | aHaIU3 BO3MOXKHOCTEH I10-
pnameer | PP MaTeMaTHuec- | aHAmMsa COOTBETCTBUSI | SIBICHHS  HEIOMYCTUMBIX
(rmyGoku KAX W BBIYUCIH- | MPEABSIBIACMBIM HecooTBeTCTBUH  (nedek-
M Y TENBHBIX  CPEACTB | TPEOOBaHUIM K | TOB) IIpU TPOU3BOJCTBE U
ooy | MICCTICNIOBAHMA  MH- MPOEKTUPYEMO UCTIONb30BaHUN (3KCILTya-
Z](JZBOGHI/I JKCHEpHBIX  3a/ad, | MPOAYKIMH, WIM IpPHU | Tallud)  NPOEKTHPYEMOH
1) BO3HMKAIOIIMX B | OKa3aHUHM MPOCKTUPYEMOH | MPOAYKOMH, WJIH  IIpU
xome mpodeccro- | YCIyTrH, WIH BBINOJHEHHWU | OKa3aHWH IPOEKTHPYEMOH
HaJIbHOM  JiesITeNb- | MPOEKTUPYEMOH paboTh YCIIYTH, WM BBIIOJIHEHUH
HOCTH POEKTUPYEMOH paboThI
OCHOBBI ~ METO/IOB | 3HAHHE METOJIOB | 3HAHHUE AKTyaJIbHOM
MPOEKTUPOBAHUS MPOEKTUPOBAHUS U | HayYHO-TEXHUYECKOU
3HaeT WH)KCHEPHBIX CHC- | OCHOBBI MaTEMaTHYeCKHX | JIUTEpaTyphl; 3HaHHE
(moporoB | Tem, 3IaHHH M COO- | METOJOB WH)KEHEPHBIX | MpaBHJI odopmiteHHs
BII PY’KEHUH M Mare- | pacueToB KOHCTPYKTOPCKOM
YPOBEHb) | MAaTHYECKHUX METO- JIOKyMEHTaINH B
JIOB  MH)KEHEPHBIX cootBercTBHH ¢ ECKJ]
OK-5 pacdeToB
o6nanatme pa3pabatbiBath (hu- | ymMeHHE BBIOMpATh | CIIOCOOHOCTH  TPHMEHSTH
SHARSMI 3MKO-MEXaHN4IeC- a/IeKBaTHBIC METOJBI | COBPEMEHHBIE TEOpHH,
METOIOB KHE, MaTeMaTHdec- | PEeUICHHS TEOPETHYECKUX, | (Pu3MKo-MareMaTHIecKnue
KHE W KOMIBIOTEpP- | MPUKIAAHBIX M OKCHEPH- | U BBIYUCIUTEIbHBIE METO-
MPOEKTUPOBAHH | yMeeT
HblE MOJENH, Ipell- | MEHTAIbHBIX 3a/1ad, JIbl, YBEpPEHHBIE HAaBBIKU
s MHXEHEPHBIX | (IpOJBU
. N Ha3HAYEHHBIX IS paboTel ¢  makeramu
CUCTEM 3[aHUM | HYTBIH
o COBEpPLICHCTBOBAHH MPUKJIAIHBIX POTrPaMM
U COOPYXEHHH, | yPOBEHB)
X s METOIHMK pacye-
TOB  HMH)XEHEPHBIX
KOHCTPYKTHUBHBI .
CHCTEM, 3/aHUH |
X  DJIEMEHTOB, COODVKEHHI
BKJTFOYast Py
METOHKI CIOCOOHOCTBIO CIOCOOHOCTh ~ pemIaTh | CIIOCOOHOCTH — CaMOCTOS-
MPUMEHSTh OCHOBBI | CIIOJKHBIE Hay4HO- | TEJIbHO OCBAaWMBAaTh W IPH-
WHKCHEPHBIX
pacueTos COBPEMEHHBIX T€O- | TEXHHYECKHE 3a7a4d, | MEHATb COBPEMCHHBIE Te-
cHCTeM " pui, ¢uU3MKO-MaTe- | KOTOpble  JIsI  CBOEro | OpuH, (pU3HMKO-MaTremMarH-
MaTHYeCKUX U BBI- | N3yUCHUS TpeOyIOT | YeCKHe W BBIYUCIIHUTEIb-
npod)eCCHOHANb | Biafeer
YHUCIUTEJBHBIX Me- | pa3pabOTKU M IPUMEHEHHUsS] | Hble  METOJbl,  HOBBIC
HBIX TIporpamm | (riay6o- i
> TOJOB, OCBaWBaTh | MaTEMaTHYECKUX U | CHUCTEMBl KOMIIBIOTEPHOU
pacuera KUl ypo- .
BOHE HOBBIE CUCTEMBI | KOMIIBIOTEPHBIX MOJIEJICH. | MaTeMaTUKd W CHCTEMBI
0CBOE KOMITBIOTEPHOU Ma- KOMITBIOTEPHOTO TIPOEKTH-
His) TEeMaTUKH, KOMIIb- poBaHust s dhdeKTHB-
IOTEPHOTO MTPOCKTH- HOrO peureHust Tmpodec-
poBanusi Ui 3¢- CHOHAJIBHBIX 337124
(exTHBHOTO Dpere-
HUIO  mpodeccHo-
HaJIbHBIX 33]a4
OK-9 3HaeT OCHOBBI  BEJICHUS | OCHOBBI BEJICHHS HAYYHBIX | CHOCOOHOCTb CGHOPMYIIH-
CIOCOOHOCTB (moporo- | Hay4HbIX JUCKYC- | IMCKYCCHH, HCIIONb30Ba- | pPOBAaTh OCHOBBI BEIEHUS
BECTH HAYYHYIO | BBIH CHii, HOPMBI Hayd- | HI€ COBPEMEHHBIX HOPM | HAYyYHBIX AUCKYCCHI
JICKYCCHIO, YPOBEHb) | HOT'O CTHIIS. HAYYHOT'O CTHJIS
BJIaJICHUE ymeeT OpraHu3oBaTh Ha- | yMEHHE OpraHM30BaTh W | 3HAHHE OCHOB OpraHU3a-
HOpMaMH (MpoiBM | YUHYIO JHCKYCCHIO | TIPOBECTH HAy4YHYIO JWC- | MU W BEJCHUS HAYYHBIX
HAyYHOTO CTWJISA | HYTBIN mo TpedyeMoMy BO- | KycCHI0O Ha mpodeccno- | AUCKyCCHH Ha mpogeccHo-
COBPEMEHHOTO YPOBEHb) | MPOCY, HCIOJIb30- | HAIBHYIO TEMY HaJIbHbIE TEMBI




PYCCKOTO sI3bIKa BaTb BO3MOYKHOCTH
HAYYHOT'O CTHJISL.
BIIAJICET HaBBIKAMHM BeJIeHHs1 | criocoOHOCTh 3ddextrBHO | CHOCOOHOCTH  CamocTos-

(Tmy6o0- ¢ exTrBHON Ha- | OPraHM30BaTh  HAYYHYIO | TEIBHO OpPraHU30BaTh H

KAA ypo- | YYHOH JUCKYCCHH, | OTUCKYCCHIO C  IeJNbI0 | NMPOBECTH HAYYHYIO JHC-

BEHb OC- | HCIIONB30BAHMSA CO- | PEIICHHS aKTyaJbHOH | KYCCHIO C IEJIBI0 PeIICHUI

BOCHUS) BPEMEHHOI0 Hay4y- | MHXEHEPHOH 3a1auu AKTyaJIbHOH HWH)KEHEPHOU
HOTO SI3BIKA. 3a1a9u

MeTonnqecmle MaTepHualibl, ONIpeaC/JIAIOIHE NMPOUECAYPHI OLICHUBAHUA

pPe3yabTaToB OCBOCHHUA TUCHHUILJINHDBI

IlepeyeHb TUNOBBIX IK3AMEHAIMOHHBIX BOIIPOCOB

1. AnnpokcumanuoHHble GOpMYIbl I MPUOJIMKEHUs TPOU3BOAHBIX. [lopsiiok
TOYHOCTH.

2. Metonpl Ditnepa, Pynre-Kyrra pemenus 3amaun Komm mms OJ[Y, onenka
norpemHocTy. [IpakTnyeckoe mpaBuiio JUisl OLEHKH MOTPEIIHOCTH (JIBOMHOM NIEPECUET).
3aBUCUMOCTB IIOTPEIMIHOCTH OT LIara.

3. TloHAThe anmmpoKCHMAIlMH, CXOAUMOCTH M YCTOWYUBOCTH PA3HOCTHON CXEMBI,
MOPSAOK AIIIPOKCUMAUN, CKOPOCTh CXOAMMOCTH.

4. 3agada ToYedHOM ammpokcuManuu QyHkiui. UHTepnoasaiuoHHbBII MHOTOYJICH
Jlarpanxa.

5. KycouHo-nuHeiHas1, KyCOYHO-KBaIpaTHUHAs alMpOKCUMAIIHS .

6. HWHTtepnomsaius xkyOudeckuM cruiaitHoM. Berpoennsie pynkuun Mathcad s
WHTEPIOJSALUN.

7. Meron HaMMEHbBIIIUX KBaApaToB. JIMHEWHAs, KBaApaTUIHAS PETPECCHS.

8. Ilpocteitmme kBamparypHble (GOPMYNIBl TPSIMOYTOJBHUKOB, TpAaleluH,
CumMricoHa mpuOIMKEHHOTO BBIUMCIICHNUS HHTErPajoB.

9. Ksaaparypusie hopmynsl ['aycca-UebOpbimena

10. l'enepupoBaHue clydaiiHBIX 4YHceld BCTpoeHHBbIMU (yHkuusmu Mathcad,
PAaBHOMEPHOE U HOPMAaJIbHOE pacupeacseHue. MareMaTtnueckoe 0KUIaHue, TUCTIEPCHSL.

11. Meton MonTte-Kapio BbIUHCIEHUS OINpPEACIIEHHbIX HWHTErpajioB, KpPaTHBIX
WHTETPajoB.

12. ¢ momompio LU- paszmoxeHus.



13. UtepanioHHble METO/ABl pPEUICHUS CUCTEM JIMHEWHBIX ypaBHEHUH, YCIOBHS
CXOJIUMOCTH.
14. Metoa NpoCTOM WTEpallud PEIICHUS CUCTEM JIMHEHHBIX ypaBHEHUU. Metoj

3enaerns.

IlepeyeHb THIIOBBIX IK3aMEHAIIMOHHBIX 32124
[Tpu ycrmoBUM BBIMOJHEHUS W 3aIUTHl BCEX pacueTHO-rpapuuecKux 3aJaHui 1O

HN3y4aCMbIM pa3aciiaM 3aJla4 Ha 9K3aMCH HC BBIHOCATCA.

Oopa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
1. (TeopeTndeckuii BOIPOC) 3ajmaya  TOYEYHOU anIpoOKCUMAaIH.
HNHTepnonsunoHHbIA MHOTOYIEH Jlarpanxa.
2. (Teoperuyeckuil Bonpoc) HrepalnrioHHbIE METOABI PELICHHUS] CUCTEM JIMHEWHBIX

anre6panqecm/1x ypaBHeHHﬁ, YCJIOBHA CXOOUMOCTH.

IIpuHIMI cocTaB/IeHHA IK3aMEHALMOHHOI0 OMJIeTa
[lepBbIii BOIPOC SIBISETCS TEOPETUUYECKHMHM M IPEAHA3HAYEH I OLECHHUBAHUSA
IIOPOTOBOTO WM NPOJBUHYTOTO YPOBHS OCBOEHHWs IHUCHUIUIMHBIL. BTOpoil Bompoc

MnpcaHasHa4dCH JJII OOCHKH BBICOKOI'O YPOBHA OCBOCHUA AUCIHUIIIINHBI.

KpnTepnn BBICTABJICHHUA OLHCHKHA CTYACHTY Ha 3a49€T€ 110 JUCHUILJIMHE

«Cneunanbﬂme pa3aciibl BbICIIEl MATEMATHKH)

Bbanasi Onenka TpedoBanus Kk c)OPMHUPOBAHHBIM KOMIIETEHIMAM
(pEUTUHTOBO | IK3aMeHa

1 OLICHKH) (crangapTHas)

86-100 «OTJIMYHO» O1neHka «OTIUYHO» BBICTABISETCS CTYAEHTY, €CIH OH IITyOOKO

U TPOYHO YCBOWJ Y4YEOHBI MaTepuall, HCUEpPIBIBAIOIIE,
MOCJIEIOBATEIbHO, YETKO M JIOTHYECKH CTPOWHO W3JIaraeT
TEOPETUYECKHE OCHOBBI BBIYUCIUTEIHHBIX METO/I0B, CBOOOIHO
CIIpaBJIsIETCS C, BOMPOCAMHU W YMEET NPHUMEHSATH 3HAHUS
CHUCTEMBbI ~ KOMITbIOTEpHOM  Marematuku  Mathcad s
MOJTYYCHUST PEIICHUs, TTPaBUILHO OOOCHOBBIBAET IMOITYYCHHOE
pElIeHNE U OLIEHUBAET €r0 MOTPEIIHOCTb.

76-85 «xXopouo» O1eHKa «XOpOIIO» BBICTABIAECTCS CTYAEHTY, €CIM OH TBEPIO
3HAET TEOPETUYECKUE OCHOBBI BBIUYHUCIUTEIBHBIX METOJIOB,
rPAaMOTHO M IO CYIIECTBY M3JaraeT MaTepuas, HE JOIycKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC, NPABHUIIBHO




NPUMEHSIET TEOPETHYECKHE TIOJIOKEHHWS TIPH  PEIICHUU
MPAKTUYCCKUX 3adad, BJIAACCT HeOGXOZ[I/IMBIMI/I HaBbIKaMU
pUMEHCHHS BBIUMCIIUTEILHOTO maketa Mathcad.

61-75 «yooenemsopu | OLIEHKA «yJIOBICTBOPUTEILHOY» BBICTABIISICTCS CTYICHTY, €CIIU
MenbHO) OH MME€ET 3HaHUA TOJIBKO OCHOBHOT'O MaTepuaia, HO He YCBOUII
JIeTalIeld, JONYCKAET HETOYHOCTH, HEAOCTATOYHO IMPAaBUIbHBIE
(bopMyITUPOBKH, HAPYLIECHUS JIOTUYECKOM MOCIIeI0BATEIbHOCTH
B U3JIOKEHUHU IPOrPAMMHOIO Marepuaia, HCIBITBIBACT
3aTpyJHEHHUS] TPU BBIINOJHEHUU MPAKTUYECKUX pabdoT ¢
MOMOIIIBIO BRIYUCIUTEIbHOrO TakeTa Mathcad.

0-60 «neyooenemsop | OLIGHKAa «HEYIOBJICTBOPUTEIBLHO» BBICTABISICTCS CTYJICHTY,
umenbHo» KOTOPBIM HE 3HACT 3HAYUTEIILHOW YaCTU MaTepHualla, JOIyCKaeT
CYIIECTBEHHBIC  OMMUOKH, HEYBEPEHHO, ¢  OOJBIIMMHU
3aTPyJHEHUSIMH BBIMTOJHSET MTPAKTUYECKIE PAOOTHI, CBSI3aHHBIE
C MpUMEHEHUEM BhIUMCIHTENbHOTrO makera Mathcad. Onenka
«HEYAOBJIETBOPUTEIBHO)» CTABUTCA CTYJIEHTaM, KOTOpBIE HE
MOTYT MPOJOKUTH 0OydeHue 0e3 JOMOTHUTETbHBIX 3aHATHMA
110 COOTBETCTBYIOLIEH JUCLIUIUIMHE

OIICHO‘IHBIC cpeacrea s TeKymeﬁ arrecranmumn

Bonpocsl aas codecenoBanuii no aucuMiviuHe «CrnenualjbHbIe Ppasjaeibl
BbICIICH MaTeMaTHKI

3ausTus 1-3

1. AnmpokcumarimoHHbie (OpMyJbl JIS MPOU3BOAHBIX TEPBOTO U BTOPOTO
nopsiaka. [Iops1oK morpemHocCTHu.

2. Meroawl Ounepa, Pynre-Kyrra pemenusa 3agaun Komm nma OY, ouenka
norpemHocty. [IpakTnyeckoe npaBuiio Jyisi OLIEHKH MOTPENTHOCTH (IBOMHOM Mepecyer).
3aBUCUMOCTH MTOTPEIIHOCTH OT 1Iara.

3 3ausaTusa 4-5

5. 3agada To4yeuHoU ammpokcuManuu GyHKui. MHTEpnoasimoHHbI MHOTOYJICH
Jlarpanxa.

6. KycouHo-/MHeHasi, KyCOUHO-KBaJpaTU4yHasi anmpokcumarus. Mutepnossius
KyOMYECKUM CILIaifHOM.

7. Merton HaMMEHBIIUMX KBAaApaToB. JIMHEWHas, KBaapaTU4yHAsS, IOKa3aTebHas
perpeccusi.

3ausaTusa 6-7



8. dopmynbl NPSAMOYrOJbHUKOB, Tpamneuuid, CuMIICOHA NPUOIMKEHHOTO
BBIYMCJICHUS UHTETPAJIOB.

9. KBagparypusie popmynsl ["aycca-UebbieBa

3ausTus 8-9

10. Cityyalinble BEIMYMHBI, PABHOMEPHOE, HOPMAJIBHOE paCTpPEICIICHHE.

11. Meron MonTe-Kapio BeIYMCIEHUST ONPEACICHHBIX HHTETPAJIOB.

15. UrepannroHHBIE METOIBI PELIEHUS CHCTEM JIMHEHMHBIX YPAaBHEHUU, YCIOBUS
CXOJIUMOCTH.

18. Meron mpocTor UTEpaldd PENICHHUS] CUCTEM JIMHEWHBIX ypaBHEHH. Meton

3ennend.

Kputepuu oneHkmu:

v' 100-85 GamnoB BbIcTaBisiercss cryaeHTy, eciau 100-85 GamioB BbICTaBIsETCS
CTYIACHTY, €CJIM €ro OTBET II0Ka3blBA€T MPOYHbIC 3HAHUS TEOPETUUYECKUX OCHOB
BBIUMCIUTEIFHOM MaTEeMAaTHKHU, OTINYAeTCS TTyOWHOM M MOTHOTOM PACKPBITHS TEMBI;
BJIA/ICHHE TEPMUHOJOTMYECKUM almaparoM; YMEHHE OOOCHOBaTh INPUMEHEHHE
OTIPEAENIEHHBIX BBIYUCIUTENBHBIX METOAOB C TOYKH 3pPEHHS WX MOTPEIIHOCTH,
UCTIOJIB30BAaTh JIJIS pElIeHus] BO3MOHOCTH naketa Mathcad.

v' 85-76 0aIoB BBICTABIISAETCSA CTYIEHTY, €CIIM €r0 OTBET, OOHAPYKHBAIOIINMI
NPOYHBIE 3HAHUS TEOPETHUECKUX OCHOB BBIUMCIUTEIHHOW MAaTEMAaTHKH, OTIMYAETCS
rTyOMHOM M TOJHOTOM  pacKphITUS  TEMBbl;  JIEMOHCTPUPYET  BIIaJICHUE
TEPMHUHOJIOTHYECKUM amnapaToM; yMEHHE OOOCHOBAaTh MPUMEHEHHE OIpeAesIEHHBIX
BBIYHCIUTENHFHBIX METOJIOB C TOYKM WX MOTPEIIHOCTH JJISl PEIICHUS MAaTeMaTHYeCKUX
3aJa4, JOTMYHOCTh U MOCIEA0BATEIbHOCTh OTBeTa. OMHAKO JOIMyCKAaeTcsl OAHA - JIBE
HETOYHOCTH B OTBETE.

v 75-61 Gayut BBICTABJISETCS CTYIEHTY, ECJIM €r0 OTBET, CBHIAETEIbCTBYIONINH, B
OCHOBHOM, O 3HAHWU OCHOBHBIX TOJOXEHHH TEOPETUYECKUX OCHOB BBIUMCIUTEIHHOU
MaTEeMaTHKH, JEMOHCTPUPYET HEIOCTATOUYHYIO TITYOMHY M TIOJTHOTY PACKPBITUSI TEMBI,
HEJIOCTATOYHOE BIIAJICHUE BO3MOXKHOCTSIMH BbIUMCIHMTENbHOTO makera Mathcad,

HEJ0CTAaTOYHO CBOOOJIHOE BJIa/ICHUE MOHOJOTUYECKON pEeUbl0, HAPYIIEHUS JJOTUYHOCTH



U TIOCIIEIOBATENFHOCTH OTBeTa. JlOMycKaeTcsi HECKONBKO OIIMOOK B COACpPKAHUH
OTBETA.

v 60-50 GayoB BBICTABIISIETCS CTYJCHTY, €CJIU €r0 OTBET, OOHAPYKHUBAIOIIUN
HE3HAHME OCHOBHBIX TOJIOKEHU TEOPETUICCKUX OCHOB BBIUMCIUTEIPHOW MAaTEMAaTHKH,
OTIIMYACTCS HETTYOOKMM PACKPBITHEM TEMbI; HE3HAHWEM OCHOBHBIX BO3MOKHOCTEH
NPUMEHCHHS BBIYMCIIATENBHOTO Makera Mathcad; ciiaObimM BitajieHHEM MOHOJIOTHYECKOM
peublo, OTCYTCTBHEM JIOTMYHOCTH M TOCJEI0BAaTENbHOCTH. J[OMyCcKaroTCsi cephe3HbIC

OIINOKHU B COACPIKAaHNHU OTBCTA.



