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1. PaGouasi nporpaMMa nepecMoTpeHa Ha 3acelaHuu Kadeapbl:

IIpotokoin oT « » 20 1. Ne

3aBenyrouuii kadenpoi

(monnuce) (1.0. damunus)

I1. PaGouas nmporpaMma nepecMoOTpeHa Ha 3aceJaHUH KadeIphl:

IIpoTokom ot « » 20 1. Ne

3aBeayronuii kadeapoit
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I11. PaGouass mporpaMmmMa nepecMOTpeHa HA 3acelaHUM Kadeapsbl:

IIpotokoin oT « » 20 1. Ne
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IV. PabGouas nporpaMmMa nepecMoTpeHa Ha 3aceJaHUU Kadeapbl:

IIpoTokom ot « » 20 1. Ne

3aBenyrouuii kKadeapoi
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ABSTRACT

Master’s degree in 08.04.01 « Civil Construction»

Study profile «Offshore and coastal engineering»

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 TUCKYCCHIO, BIIaJICHHEe HOPMAMHU HAYIHOTO
CTHJISI COBPEMEHHOTO 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.
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AHHOTAIUA

Hucrummaa «CrienManbHbIe pas3zesbl BBICIIEH MaTeMAaTHKW TMpeJIHa3HaYeHa
JUIS. MarucTpaHToB, oOydarontuxcs Mo HampaBieHuio 08.04.01 «CTpoutenbcTBO», MO
nporpamme noarotoBku "llenbdoBoe u mpubpexnoe crpourensctBo (Offshore and
coastal engineering)".

JucuumuinHa BXOIUT B 0a30BYyIO YacTh Ooka 1 JucuurinHabl (MOy/IH) y4eOHOTOo
11aHa, sBisieTcs: o0s3aTenbHor aquctuiuinHon (nHaeke b1.b.4). O0mas TpymoeMKocTh
JUCLUIUIMHBL COCTABISIET 3 3aueTHble eauHuubl, 108 yacoB, B Tom yucine: 18 gacos
JIEKIMOHHBIX 3aHATUM, 18 YacoB MpaKTUYECKUX 3aHATHH, 72 yaca CaMOCTOSITEIbHOU
paboThI, U3 HUX 27 4acOB HA MOJITOTOBKY K 3K3aMeHy. DopMa KOHTPOJIS — IK3aMEH.

MarucTtpanTbl 1 U3y4eHHUs] U TTIOHUMaHHUSI OCHOBHBIX TOJIOKEHUH TUCHUTUIMHBI
«CnenuanbHble pas3feNbl BBICIICH MAaTEeMAaTHKW», JOJKHBI YCBOWUTH CJIEIYIONIHE
JUCHUIUIMHBL W pa3fenbl (yHIAMEHTAIbHBIX HAyK «Marematukay, «Duznkay,
«Madpopmartukay.

Heabro mucuumiuabl «CrienuaibHbIe pa3iebl BBICIICH MAaTEMATUKN» SIBIISICTCS.
dbopmMupoBaHUe  OOIIEKYJBTYPHBIX H  0OIIENPO(PECcCHOHATBHBIX  KOMIIETEHIIHH,
OTIPEIETISIONUX TOTOBHOCTh M CIIOCOOHOCTh MAarucTpa K HCIOJB30BAaHUIO 3HAHUN B
00JIacTH TIPUKIIAIHBIX MATEeMATHUYECKUX 3a7a4 MPHU PEIICHUH MPAKTHUYECKUX 3a7ad B
paMKax IPOU3BOJICTBEHHOM, MPOEKTHOU u HAy4YHO-HUCCIIEI0BATEIbCKON
poecCHOHaNEHOM NESITEIIbHOCTH.

3anaum IMCUMILINHBI:

e JlaTh cTyneHTaM HEOOXOJUMbIE MPAKTUYECKHE HAaBBIKA [0 MPUMEHEHUIO
CPEICTB BBIYMCIUTEIHLHOTO TakeTa Mathcad k pemiennio 6a30BbIX 3a7a4 MaTEMATUKH,
SBJISIFOIIMXCSI COCTABHOM YaCThIO HAYYHBIX MCCIICIOBAHUN U MH)KEHEPHBIX PACUYETOB;

e Pa3ButHe y CTYJE€HTOB JIOTHYECKOTO ¥ AJITOPUTMUYECKOTO MBITIUICHUS,

e BbipaOoTka HaBBIKOB CAMOCTOSITEIBHOTO  YIIyOJIEHHS UM pacHIMpPEHUs
MaTeMaTUYeCKUX 3HAHUM W  TPOBEIECHUS  MaTeMaTUYECKOTO  MOJEIMPOBAHUS
MPUKJIATHBIX MHXCHEPHBIX 3a7a4.

B pesynbraTe u3ydeHus NaHHOW AMCIMUIUIMHBI Yy OOydaromuxcsi (GOpMHpYIOTCS
cnenyromue obmenpodeccuoHaIbHbIe U MPOPECCHOHATBHBIC KOMIETEHITUHN (JI€MEHTHI

KOMIIETCHITUH ).

Kona un popmyanpoBka Jtanbl GOpPMHUPOBAHUS KOMIIETEHIIMU




KOMIIETCHI NN

OCHOBBI ME€TOAO0B MMPOCKTUPOBAHUA WHXCHCPHBIX CUCTEM,

3Haer 3IaHUM U COOPYKEHUN U MaTEMAaTUYECKUX METOOB

OK-5 FOTOBHOCTE WHKEHEPHBIX PACUYETOB
HPOSIBJIATE KauecTBa pa3pabaThiBaTh (PU3UKO-MEXaHHIECKHUE, MATEMATHIECKHE
NUaepa M OPTaHM30BaTh | Vyeer ¥ KOMITBIOTEPHBIE MOJIENH, MIPEAHA3HAYEHHBIX IS
paboty KOJUIEKTHBA, COBEPIIIEHCTBOBAHMS METOIMK PACYETOB MHIKEHEPHBIX
BIaneTh A(HPEKTUBHBIMU CUCTEM, 3[JaHUN U COOPYKEHUI
TCXHOJOTHAMH  pCHICHH CIOCOOHOCTBIO MIPHUMEHATH OCHOBBI COBPEMEHHBIX
PO ecCHOHATLHBIX TeOpHii, PU3UKO-MATEMATUYECKHUX U BEIYMCIIUTEILHBIX
npo0ieM Braneer METO/I0B, OCBAaMBaTh HOBBIC CHCTEMBI KOMITBIOTEPHOM

MaTeMaTUKH, KOMITBIOTEPHOTO TIPOSKTHPOBAHUS IS
3¢ (HEeKTHBHOTO pelIeHHI0 MPOoGECCHOHATBHBIX 3a/1a4

OCHOBBI BEeJICHUSI HAYYHBIX AUCKYCCUI, HOPMbI HAYYHOTO

OK-9  cmocoGHOCTD | 3hger e

BECTH HAY9IHYIO
JUCKYCCHIO,  BIIQJICHUE
HOpMaMu HAY4HOTO | v/ oot OpPraHM30BaTh HAYyYHYIO JUCKYCCHIO IO TpeOyeMoMy
CTHIIA COBPEMCHHOTO BOIIPOCY, MCIIOJIb30BaTh BO3MOXXHOCTH HAYYHOTO CTHIIS.
PYCCKOTO sI3bIKa » »

Braneer HaBBIKaMU BeleHUs Y()(DEKTHBHON HAYYHON THCKYCCHH,

HCIIOJIB30BAHUSI COBPEMEHHOTO HAYYHOTO SI3bIKA.
OITK-10 cHocOBHOCTS pa3JuYHbIe CIOCOOBI MOCTAHOBKH MaTEMATHIECKUX 3a/1ad

- FOTOBHOCTBIO | 3yaer JUTSL OTHCAHIS MPOLECCOB H ABICHHI, CBAAHHBIX C
OpHEHTHPOBATHCA B POQECCHOHATBLHOM ESITEIBHOCTRIO, TIPUHIIUITBI aHATH32
[IOCTAaHOBKE 3a/1a4u, MH(pOpMaLHK
OPUMEHATh  3HAHHA O BBUIBIIATH (DH3UYECKYIO B MATEMATHIECKYIO CYIITHOCTh
COBPCMCHHBIX ~ MCTOAAX | YpeeT IIPOLIECCOB U SABJICHUM, PEUIOKUTD Pa3INYHbIE METOBI
HCCIIeIOBaHMS, VX OIHCAHUSI U PEIICHUSI, IPOBECTH aHAIIU3
aHATM3UPOBATH, COBPEMEHHBIX METOJIOB UCCIICIOBAHHS
CHHTC3UPOBATDH 1 HABBIKAMH UCIIOJIb30BAHUSI COBPEMEHHBIX
KpUTHICCKI Brazeer MaTEMaTHYECKUX U BBIYMCIUTEIBHBIX CPEJICTB PEIICHUS
PpE3IOMHUPOBATh WHKEHEPHBIX 33124, BOSHUKAIOUINX B XOJI€
MH(OpPMALIHIO 1po(eCCHOHAIBHOM JAeATETLHOCTH

I[J'I?I (I)OpMI/IpOBaHI/I}I BbINICYKA3aHHbIX KOMHGTGHHI/Iﬁ B paMKax IUCHUILINHBI
((CHGI_II/IaJ'IBHBIC pa3aciibl BBICIIICH MaTEeMaTHUKM IMPUMCHAIOTCA CJICAYIOHNIUC MCTOAbI
aKTUBHOTO/ HHTCPAKTUBHOI'O O6Y‘ICHI/I$I . «rpynmnoBasg  KOHCYJIbTalUA»,  JICKIMA

00BsICHEHUE, PEUTUHTOBBIA METO/I.

I. CTPYKTYPA Yl COJIEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
(18 YAC.)

Tema 1. 3agaya Kommm nas nuddepeHunajbHOr0 ypaBHEHUS NEPBOro

nopsiaka. (4 yacon).



PaccmarpuBaemMble  BONPOCHI:  DJIEMEHTApHAasT  TEOpUsA  IOTPEIIHOCTEM,
IIOTPEIIHOCTh METO/AA, MOTPEIIHOCTh BBIYMCICHUN, YUCICHHBIE METOABI U AJITOPUTMBI.
Uucnennoe nuddepeHimpoBanre. ANMPOKCUMALIMOHHBIE (OPMYIbI, MOTPEUTHOCTD
annpokcumanuu. Yucnennsie pemenus 3agaun Komwm qg OV 1-ro nopsinka. Meron
Oninepa. [lops1oKk TOYHOCTH METOAA, MOPSIOK ANIPOKCUMALMU PA3HOCTHOW CXEMBI,
CXOAUMOCTb, YCTOMYMBOCTh MeTona. Meron Ounepa-Komm. Metonsl Pynre-KyTThl.
Huddepennnanbabie ypaBHEHUSI BTOPOTO U BBICIIMX HOPSAKOB.

Tema 2. 3agaun npudan:kennsi ynkuuu. (4 yaca).

PaccmarpuBaembie BOIIPOCHI: 3angaua anImpoKCUMaluu GyHKIMH.
WNHurepnionsauust  MHOrowieHamu.  MuTepnossiiuoHHelM  MHOrOwieH  Jlarpamxa.
[TorpemHocTs MHTEpHONAUMU noauHoMma Jlarpanka. Muorounen Herotona. KycouHno-
JIMHEWHAs1, KyCOYHO-KBaJpaTu4Has anmnpokcumanus. [IoHATHE CIUTaiiH-UHTEPIOJISLUH.
Meton HauMeHbIINX KBaapaToB. OpTOroHanbHble NoJuHOMBI JIexkanapa, YeOrbiiena.

Tema 3. UncinenHoe unTerpupoBanue(4 yaca).

PaccmatpuBaemble  Bompocbhl: [Ipocreiimmme  kBaapaTypHble  (OPMYJIBL,
NPSAMOYTOJIbHUKOB, Tpanenuid, CUMIICOHA, OLIEHKA MOTPELIHOCTH, SKCTPANosuus IO
Puuapncony. BeiBon kBanpatypubsix gopmyn ['aycca-UeOsimieBa, cpaBHEHHE METOIOB.
Meton Monte-Kapio, ciayyaitHble uncina, reHepanus ciay4yainsix yucen B Mathcad.

Tema 4. Ilucnepcuonnbliii anaau3s (4 yaca).

PaBHOMepHOE M HOpPManpHOE  paACIpElNENCHHE  CIy4YalHbIX  BEJIWYMH.
CrarucTuyeckue TUIOTE3bl, UX TMpOBepKa, Kpurepuii CTprofeHTa H  Jp.
KoppensunoHnHass  3aBUCMMOCTb.  YpPaBHEHHE  MNPSIMOM  JIMHUM  PErPECCHUM.
JluciepCHOHHBIN  aHaNW3, MNPUHIMNBI W npuMeHeHue. OpHODaKTOpPHBIA U
MHOTO()aKTOPHBIN TUCTIEPCUOHHBIN aHAIU3, TPUMEPBI.

Tema 5. YUuciaeHHble MeTOAbI pelIeHMS CHCTEM JIMHEHHBIX YpaBHeHMil (2
yaca).

PaccmaTtpuBaemble Bonpochl: UncieHHble MeTOAbI JMHEHHON anreOpsl. Hopma
Matpunbl. Pa3nokeHne Marpunbl Ha MNPOU3BEACHUE JBYX TPEYIOJIBHBIX MAaTpHL.
Pemienne CJIAY ¢ nomombto LU — paznoxenus. Meton nporonku. tepanmoHHbIe
METOJbl PEIICHUSI CHUCTEM JIMHEHHBIX anreOpandyeckux ypaBHeHUM. MeToj mpocToit

utepauu. CXoIuMOCTh MeTO1a utepauuili. Meron 3eiens.



II. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKOM YACTH KYPCA
(18 yacoB)
IIpakTudyeckue 3ansiTus (18 yacoB u3 Hux 18 yacoB ¢ ucnoIL30BaHUEM

METO/I0B AKTUBHOI0 00y4YeHHUsI — TPYNIOBasi KOHCYJIbTALMSA)

3ansaTue 1. Hucnennoe pemenue 3amaun Komm g OY 1-ro nopsaka. Meron
Diinepa. (2 yac).

[Lnan 3aHsTHS:

1. Kparkue TeopeTudecKkue CBEACHHUs.

2. 3HAKOMCTBO C BBIYUCIHTENIbHBIM KoMIiekcoM MathCad.

3. Pemenue 3amaun Komm (MHauBuayanbHOE 3amaHue) cpeactBamu MathCad,
MOCTpOEHUE TPa)UKOB I PA3TUIHBIX IAr0B CETKH, CPAaBHEHUE.

4.  OOcyxaeHue pe3ysibTaToB U AKCIPECC-0MPOC MO TEME 3aHITHS.

3ausTue 2. Meton Ditnepa-Komm ¢ urepamnusmu. (2 gac).

[1nan 3aHsTHS:

1. Kparkue TeopeTuueckue cBeleHUA. PaccMoTpeHue  BBIYMCIUTENIBHOM
npoleAyphl MeToAa Dijiepa ¢ UTEpalusIMU aHATUTUYECKH.

2. 3HAKOMCTBO C ayieMeHTaMu nporpammupoBanus MathCad.

3. Pemenune 3amaun Komwm (MHAMBUAYyalbHOE 3aJaHUE) METOJIOM OMjepa ¢
UTEPAIUSIMU C UCIIOJIH30BAaHUEM DJIEMEHTOB nporpammupoBanus MathCad, moctpoenue
rpaduKoB AJis pa3IMYHBIX IIar0B CETKHU, CPABHEHUE C MTPOCTEUITUM METOA0M Diliepa.

4.  OOcyxaeHne pe3ysIbTaToB U AKCIPECC-OMPOC 0 TEME 3aHITHS.

3ansrue 3. Meroasl Pynre-Kytrsl pemenns 3anaun Kowm {ns OY 1 nopsiaka.

[Lnan 3aHsTHS:

1. Kparkue Tteopernueckne CBEACHHUS. PaccMOTpeHHME  BBIUMCIUTEIBLHOU
npouenypsl Pynre-KyTTsi.

2. CamocrosiTenbHasi paboTa MO MPUMEHEHHUIO CPEACTB MPOTPAMMUPOBAHUS
MathCad st pemenus 3anaun Ko merogom Pynre-KyTTorl.

3. Tloctpoenune rpadukoB [Uisi pPA3IUYHBIX IIarOB CETKH, CpPaBHEHUE C
NpEeAbIYIUMHA METOJIAMH.

4. TlpencramieHue v 3alUTa BBIIOJHEHHBIX 3aaHUM 110 TeMe 1.



3anstue 4. [locTpoeHue KyCOYHO-JIMHEWHOM, KBAAPATUYHON aANIPOKCUMALIMU C
UCIIOJIb30BaHUEM BCTPOCHHBIX MPOLEAYp BbIUMCIUTENbHOr0 Komiuiekca MathCad (2
qaca).

[1nan 3aHsTHS:

1. Kparkue Tteopernueckue cBeneHusd. PaccMoTpeHne 3amadd  KyCOYHOU
anIpoOKCUMAaIUU.

2. IloctpoeHue KyCOYHO-JIMHEWMHOW aNMpOKCUMALUU Jisl 3aJaHHOM CHCTEMBI
TOYEK ¢ nmpuMeHeHueM cpenacts MathCad.

3. ITlocTpoeHne KyCOYHO-KBAJIPATUYHOM anIlpOKCUMalUU Uil 3aJaHHOM CHUCTEMBI
Touek cpeactBamu MathCad.

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

3ansaTue 5. MeTo1 HAUMEHBIIMX KBaAPATOB (2 yaca).

[1man 3aHsTHS:

1. Kparkue TeopeTudecKue CBEIACHUS.

2. Iloctpoenue NTUHEIHON, KBaAPATUUHOW, IOKA3aTeJIbHAS, AMPOKCUMALIUN J1JIS
3a/IaHHOM cucTeMbl Touek cpeactBamu MathCad.

3. Ilpumenenune BcTpoeHHbIX mnpouenyp MathCad — gns  anmpoxcumanuu
JAHHBIX, BBHIOOp Hawmydiiero npuOmmkeHus. [locTpoeHue CrmaliH-UHTEPHOISAINN C
MOMOIIIbIO BCTPOEHHBIX MPOLEAYp BhIUKMCIUTENbHOTO KomIuiekca MathCad

4. TlpencraBieHue U 3allUTa BBIIOJIHEHHBIX 3aJaHUI 110 TEME 2.

3ansrue 6. [Ipocteiiine kBagpaTypHble (POPMYIIBI YUCIEHHOTO UHTETPUPOBAHUS
(2 yaca).

[1nan 3aHsTHS:

1. Kparkue TeopeTudecKue CBEIACHHUS.

2. BpluuciieHne ONpEAENCHHBIX HWHTETPAIOB € TMOMOIIBIO  MPOCTEUIIMX
KBaJpaTypHbIX dhopmyi cpeactBamu MathCad.

3. CpaBHeHue pe3yJbTaTOB I PA3JIMYHBIX MOPSAKOB alMpPOKCUMALUHA C
BCTpOEHHBIMHU TIpouieaypamu MathCad.

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

3ansaTue 7. KBagparypubele (opMynbl YUCIEHHOTO WHTerpupoBanus ['aycca-
UYeOnimeBa (2 yaca).

[1nan 3ausaTus:



1. Kparkue TeopeTUdecKue CBEIACHUS.

2. BrorunciieHne omnpenereHHBIX HHTETPAJIOB ¢ MoMoIIsio Gopmyn UebOwbimeBa
cpeacteamu MathCad.

3. BpluncrieHue ONpENEeNeHHBIX HWHTETpAIOB ¢ momombio (opmyn ['aycca
cpenctBamu  MathCad. CpaBHeHue pe3ynbTaToB Al PAa3NUYHBIX — TOPSAKOB
anmnpoKCUMAaIMU C BCTpOEHHbIMU Tipoueaypamu MathCad.

4.  OOcyxaeHre pe3ysIbTaToB U IKCIPECC-OMPOC 0 TEME 3aHITHS.

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

[1man 3aHsTHS:

1. Kparkue TeopeTndyeckue CBEACHHUs.

2. CnyvaliHble YMCJa, PABHOMEPHOE U HOPMAJIBHOE PacCIpeelICHUEe, FeHepalus
ciy4aiinbix yucen B Mathcad.

3. DBbluncneHne KpaTHbIX HMHTErpajioB metoaoM Monrte-Kapno cpencrBamu
MathCad.

4. TlpencraBieHue U 3allUTa BBIIOJHEHHBIX 3aJaHUI 110 TeME 4.

3ansTue 9. UucneHHble METO/IbI PEIICHUS CUCTEM JIMHEHHBIX ypaBHEHUH (2 yac).

[1nan 3aHsTHS:

1. Kparkue TeopeTndyeckue CBEACHHUs.

2. Meron 3eiiaens pemeHus 3aaa4d JuHeHHoOU anredpsl cpeacTtBamu MathCad

3. Pemienue 3amauy AUHEHHOW anreOpbl C MOMONIBIO BCTPOCHHBIX MPOLEIYP
BbIYHMCIUTENHHOTO KoMmIuiekca MathCad

4. IlpencraBieHue v 3allMTa BBIIOJIHEHHBIX 3aJaHUI 110 TEME 5.

JIeKIIMOHHBIE W TPAKTUYECKUE 3aHATUS MNPOBOJATCS B CHEIUATU3UPOBAHHOM

aypurtopuu [IBOY.

III. YYEBHO-METOAUWYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIIUXCA
Y4eOHo-MeToanYecKOe 00eCeUeHne CaMOCTOSATENbHON PabOThl 00YUAIOIIUXCS TIO
mucuuiinae  «CrienuanbHble  pa3fieibl  BBICIICH MaTeMaTHKH» TPENCTaBICHO B
[Tpunoxxenuu 1 u BKIItoyaeT B ceOs:
e IUTaH-TPAQUK BBITOJHEHHUS CAMOCTOSATENBHOW PabOTHI MO IWCIUIUIMHE, B TOM

YUCJIC MPUMCPHBIC HOPMbI BPECMCHU HA BBITNTIOJIHCHHUC 110 KAXKJI0OMY 3aJaHUIO,



e XapaKTEPUCTUKA 3aJlaHUi I CaMOCTOSITeIbHOH pabOThl  CTYJACHTOB H
METOJNICCKUE PEKOMEHIAINHN 10 UX BBITOJIHCHHUIO,

e TpeOOBaHUS K MPEJCTABICHUIO U O(POPMIICHHIO PE3yJbTaTOB CAMOCTOSATEILHOM
paboTHI;

e KPUTEPHUH OLICHKHU BBITMOJIHEHUS CAMOCTOSTEIbHOM pabOTHI.



IV. KOHTPO.JIb JOCTUXXEHMUS LEJEA KYPCA

n/n

Kontponu
pyemMble
pasnenst /
TEMBI
JUCLUILIN
HBI

Konpr 1 aTans! hopMupoBaHUsS KOMIETEHITUN

O1eHOYHEBIE

cpeacTBa

TEKYLIUI
KOHTPOJI
b

MIPOMEXKY
TOYHas
aTTecTal|
us

Temsr 1-3

OK-

OCHOBBI METOJIOB POEKTHUPOBAHHUS
WH)XEHEPHBIX CUCTEM, 3/IJaHUI U
COOPYKEHHMI U MaTEMaTHYECKUX METOJIOB
VH)XECHEPHBIX pacdyeToB

pa3pabaThiBaTh (PU3UKO-MEXaHUIECKHUE,
MAaTCMaTUYCCKUC U KOMIIBIOTCPHBIC
MO/JIEJIH, MIPeIHa3HAYE€HHBIX IS
COBEPILICHCTBOBAHUS METOJIUK PACUETOB
WH)XEHEPHBIX CUCTEM, 3JITaHUI U
COOPYKECHUM

CHOCOOHOCTBIO IPUMEHSTH OCHOBBI
COBPEMEHHBIX TEOPHi, (PU3nUKO-
MaTeMaTHYECKUX U BBIYUCIUTEIbHBIX
METO/IOB, OCBAaUBATh HOBBIE CHCTEMBbI
KOMIIBIOTEPHOU MAaTEMaTHUKH,
KOMIIBIOTEPHOT'O MTPOEKTUPOBAHUSI JIJIsI
3¢ (HEKTHBHOTO PEHICHUIO
npoeCCHOHANIBHBIX 3a]1a4

OK-

OCHOBBI BCACHUA HAYUHBIX ,Z[I/ICKyCCI/II\/'I,
HOPMBI HAYYHOT'O CTHJIA.

OpraHM30BaTh HAYYHYIO JUCKYCCHUIO 110
TpeOyeMoMy BOIIPOCY, UCTIONIb30BATh
BO3MO>KHOCTH HaY4YHOT'O CTHJIS.

HaBBIKaMH BeAieHUS 2 ()EKTUBHON
HAy4YHOU JUCKYCCUU, UCIIOJIL30BAHUS
COBPEMEHHOTO HAYYHOTO SI3bIKA.

OIl
K-10

pa3nuyHbIe CIOCOOBI TOCTAHOBKU
MaTeMaTUUYECKUX 3aa4 AJIs ONMCAHUS
IIPOLIECCOB U SIBJICHUM, CBSI3aHHBIX C
Ipo(eCCUOHATIBHOM 1EATENIbHOCTBIO,
NPUHIMIIBI aHATH3a WH(OpMAIUU

BBISIBIISITH (DPH3UUECKYIO U
MaTEeMaTUYECKYI CYIIHOCTh IPOLIECCOB U
SIBIICHUH, TIPEJUI0KUTH pa3IMYHbIE METO/IbI
UX OIKCAHMS U PELIEHUs, IPOBECTH
aHaAJIN3 COBPEMEHHBIX METO/I0B
VICCJIEIOBAHMS

HABBIKAMU HCIIOTH30BAHMS COBPEMEHHBIX
MaTEMaTHYECKHUX M BEIYHCIIMTEIBHBIX
CPE/ICTB peLICHUs] HHKEHEPHBIX 3a/1ad,
BO3HHMKAIOIINX B X0J1¢ TPo(ecCHOHATbHON
JIESITEILHOCTH

Cobecen
OBaHME
(YO-1)
Na3 1-4
(TTIP-12)

Bomnpocsr
K
JK3aMEH

y
1-9

Tewmsl 4-5

OCHOBBI METO/I0B TPOEKTUPOBAHMUSI
WHXEHEPHBIX CUCTEM, 3JIaHUU U
COOPYKEHHH U MaTeMaTHUYECKUX METOJIOB

Cobecen
OoBaHHE

Bonpocst
K




9 VHXCHEPHBIX PacyeTOB (YO-1) AK3aMEH

OIl | paspabarbiBaTh GH3HKO-MEXAHHUECKHE, Na35-6 |y
K-10 MaTEMaTH4YCCKHUC U KOMIIBIOTCPHBIC (HP_12) 10-14
MOJIEJIH, MIPeIHa3HAUYE€HHBIX IS
COBEpPIIICHCTBOBAHUS METOJIUK PACUYE€TOB
WH)XEHEPHBIX CUCTEM, 3JITaHUI U
COOPYKECHUM

CHOCOOHOCTBIO IPUMEHSTH OCHOBBI
COBPEMEHHBIX TEOPHH, (PU3nUKO-
MATEeMATHYECKUX M BBIYMCIUTEIBHBIX
METO/IOB, OCBAaUBATh HOBBIE CCTEMBbI
KOMIIbIOTEPHOU MAaTEMaTUKH,
KOMIIBIOTEPHOT'O MTPOEKTUPOBAHUS JIJIsI

3¢ (HEKTHBHOTO PEHICHUIO
poeCCHOHANIBHBIX 3a]1a4

OCHOBBI BEJICHUSI HAYYHBIX JUCKYCCHUH,
HOPMbI HAYYHOTO CTHJIS.

OpPraHW30BaTh HAYYHYIO JUCKYCCHUIO IO
TpeOyeMOoMy BOIIPOCY, UCTIONIb30BATh
BO3MOXKHOCTH HAYYHOTO CTHIIS.

HaBBIKaMH BefieHUS 2 ()EKTUBHON
HAyYHOU TUCKYCCHH, UCTIOI30BAHUS
COBPEMEHHOT0 HAYYHOTO SI3bIKA.
pa3IUYHBIE CIIOCOOBI TOCTAHOBKH
MaTeMaTUYeCKUX 3aay JJis OMHCAHUS
MIPOIIECCOB U SBIICHUH, CBSI3aHHBIX C
npodecCuoHaNBbHON e TEIbHOCTBIO,
MPUHIINATIBI aHaTu3a HHHOPMAIUU
BBISBIISITh (PU3UYECKYIO U
MaTeMaTUYECKYIO CYITHOCTb MIPOLIECCOB U
SIBIICHUH, TIPEJUIOKHUTH Pa3IMYHbIC METO/IbI
UX OMHMCAaHMSI U PEIICHUs, TPOBECTH
aHAJIU3 COBPEMEHHBIX METOJIOB
MCCJICIOBAHUS

HABBIKAMU HCIIOIH30BAHMS COBPEMEHHBIX
MaTeMaTUYECKUX U BHIYMCIUTEIbHBIX
CPEIICTB pelIeHNs HH)KEHEPHBIX 3a/1a4,
BO3HUKAIOIIUX B X0/1€ TPO(heCcCHOHATILHOM
JIESITEIIBHOCTH

[Ipn mpoBeneHMM TEKyled M NPOMEKYTOUYHOW AaTTECTAUMU Ui CTYJAEHTOB-
WHBAJIUJIOB W JHI[ C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbS 0OOECIEUMBACTCS
coOJIIOZICHUE CIEAYIONTUX OOIIUX TPEOOBAHUM:

- TOJb30BAHUE HEOOXOJUMBIMU OOYYaIOIMIMMCS HWHBAIUIAM TEXHUYECKUMU
CPEJICTBAMU IPU NMPOXOKJIECHUU TEKYIIEH M MPOMEKYTOUHOM MTOrOBOM aTTECTALUU C
Y4€TOM UX UHJIMBUIYaTbHBIX OCOOCHHOCTEH;

- o0ecrieyeHre BO3MOXKHOCTH O€CIPENSITCTBEHHOIO JOCTyIMa O0y4aronuxcs
WUHBAJINUJIOB B ayJJUTOPUH, TYaJIETHBIE U JPyTUE MOMEUIEHUs, a TAK)KE UX MPEObIBAHUS B

YKa3aHHbIX IMOMEUICHUSAX (HAJIWYUE NaHAYCOB, IMOPYYHEH, PACIIUPEHHBIX JBEPHBIX



npoeMoB, JU(TOB, MPU OTCYTCTBUU JU(GTOB ayAUTOPHUS [OJDKHA pacrojiaraThCsi Ha
MIEPBOM 3TAXKE, HATMYNE CIICIUATLHBIX KPeCcel U APYTUX MPUCTIOCOOICHHIA).

- ¢opma MpoBelIeHUs TEKYIIeW M MPOMEXKYTOYHON aTTeCTaluu sl CTYJIEHTOB-
WHBAJIUJIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI YCTAaHABIIUBAETCA C
Y4€TOM WHIUBHUIYATbHBIX TMCUXO(PU3NUECKHX OCOOCHHOCTEH (YCTHO, NMHUCHMEHHO Ha
OyMa>KHOM HOCHTEJIe, TUCbMEHHO Ha KOMITIbIoTepe, B (hOpMe TECTUPOBAHUS U T.I1.).

TumnoBble KOHTPOJBHBIE 3aJlaHUsl, METOJIMYECKHUE MaTepualibl, OIMpPEACSIONINe
IpOoLEeypbl OLICHUBAHUS 3HAHUN, YMEHU U HABBIKOB U (WJIM) OMbITA JAEATEIHHOCTH, a
TaK)Ke€ KPUTEPUU U MOKA3aTENH, HEOOXOAUMbBIE ISl OLEHKHU 3HAHUM, YMEHUN, HAaBBIKOB
U XapaKTepU3ylolhe HTambl (POPMHUPOBAHUS KOMIIETEHIMI B MPOIIECCE OCBOEHUS

00pa3oBaresbHOM MPOrpaMmbl MpeacTaBieHbl B [Ipunoxenun 2.

V. CHHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

OcHoBHas JuTEpaTypa

(21eKMPOHHbIE U NeYamHble U30aHUS)

1. KongakoB H.C. OCHOBBI YHCIEHHBIX METOJOB [DIEKTPOHHBIN pecypc| :
npaktukyM / H.C. KongakoB. — DJEKTpPOH. TEKCTOBbIC HaHHBbIE. — M. :
MockoBckuil TyMaHuTapHblii yHuBepcutet, 2014. — 92 ¢. — 978-5-98079-

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

2. MokpoBa H.B. HuciieHHble METOABI B MHAKEHEPHBIX pacyeTax [DJICKTPOHHbIN
pecypc] : yuebHoe mocobue / H.B. Moxpona, JLE. CypkoBa. — DnekTpoH.
TEeKCTOBBIE TaHHbIe. — CapatoB: Ail [Iu Ip Menua, 2018. — 91 ¢. — 978-5-
4486-0238-2.

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

3. BacunbeB A.H. Matlab [3nexktponHsbIii pecypc] : camoyuutensb. [IpakTnueckuit
noaxon / A.H. BacunseB. — DnexTpoH. TekcToBbie ganabie. — CII6. : Hayka
u Texuwnka, 2015. — 448 ¢c. — 2227-8397.
http://www.iprbookshop.ru/43318.html




JonotHUTe/ILHAS JIUTEPAaTypa

(21eKmpoHHblE U NeuamHbvle U30aHUs)

1. Kupees, B.W. Uucnennbie METO/IBI B IPUMEPaX M 3aAavax [ DJIEKTPOHHBINA pecypc]
: yueObHoe mocooue / B.M. Kupees, A.B. IlanteneeB. — DNEKTpoH. AaH. —
Cankrt-IletepOypr : Jlamp, 2015. — 448 c¢. — Pexum gocryna:
https://e.lanbook.com/book/65043

2. Tapacuk B.Il. MaremaTnueckoe MOJIEIMPOBAHIE TEXHUYECKHX CUCTEM: YUeOHUK

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

3. Eszepckuit B.B. 136pannbie pa3nensl BbicHIe mMaTreMaTuku. Beimyck 7. MeTozsl
anmpokcuMaiuu QyHKIui [DIeKTpoHHBIM pecypc]: yueOHoe nocodue/ E3epckuit
B.B.— Dnektpon. TexkcroBeie AaHHble.— Omck: CHOMPCKUI rocygapCTBEHHBIH
YHUBEPCUTET (PU3NYECKON KYIbTYpHI U ciopTa, 2011.— 52 c.

http://www.iprbookshop.ru/64938.html




Ilepeyens pecypcoB HHGOPMANUMOHHO-TEJICKOMMYHUKANMOHHOU CeTH
«AHTEepHET

1. www.edulib.ru — caiit LleHTpasibHOI OMOIMOTEKH 00pa30BATEILHBIX PECYPCOB.

http:/elibrary.ru - Hayunas anekrpoHHast Oubiamnorexa.

http://www.auditiorium.ru — caift «Poccuiickoe 00pazoBaHue».

http://www.rating.fio.ru — caiit ®eneparuu MaTepHET-00pa3zoBaHMsL.

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

A e

http://www.rsl.ru — Poccutickas ['ocynapcTBeHHas OuOIMoTeKa.

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

maTepuaisl o cucteme MathCad.

Iepeyenb MHGPOPMALMOHHBIX TEXHOJOTHHA U IPOTPAMMHOI0
o0ecrieyeHnst

[Ipu ocymiecTBieHHH 00pa30BATENBHOTO MPOIEcca CTyAEHTaMU U MpodheccopCKo-
IPEenoAaBaTeIbCKUM COCTABOM HCIONB3YETCs CIEAYIOIee MPOrpaMMHOe 00eciedeHHe:

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

2. MathCAD.

4. TlporpaMMHOEe oOecrieueHHE 3JEKTPOHHOro pecypca caiita JIBDY, Bkirouas
OBbC IBDY.

5. Marepuansl kypca, pasmemieHsie B LMS BlackBoard, waentuduxatop:
FU50219-270800.68—SRVM-01: CneunanbHbie pa3aesbl BbICIIEH MATEMATHKHY.

[Ipu ocymiecTBieHHH 00pa30BATENBHOTO MPOIECca CTYAEHTaMU U MPodheccopCKo-
NPErnoAaBaTeIbCKUM  COCTAaBOM  HCHOJB3YIOTCS  cleayioue  UHGOPMaluOHHO-
CIIPaBOYHBIE CUCTEMBbI:

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.

DNEeKTPOHHO-OMOIMOTEYHAS CUCTEMA U3aTENhCTBA «JIaHby.

DnekTpoHHO-0nbanoTeyHas cuctema «IPRbooksy.

DNEeKTPOHHO-O0MOIMOTEYHAs CUCTEMA «Znanium

Nudopmarmonnas cucrema "EJIMHOE OKHO poctyma k 00pa3oBaTelibHBIM

pecypcam".



VI. METOJIWYECKHUE YKA3AHMS IO OCBOEHUIO
T CTUTLIAHBI

Ha u3ydenue DuCUUIUIMHBI OTBOAUTCS 36 yaca ayAMTOPHBIX 3aHATUNA W 72 yaca
caMocTosITeNIbHOM paboThl. Ilnan-rpaduk camocToATenbHON pabOTh pa3MelnieH B
[Tpunoxenun 1.

PexoMeHAaluM MO0 HCHOJbL30BAHWK) MATEPHAJIOB Y4eOHO-MeTOIMYeCKOro
KoMIIekca. Ha  JeKIMOHHBIX W TOPAKTHUECKHX  3aHATUSAX  MPENoaaBaTelb
KOHTPOJIUPYET pabOTy CTYICHTOB, OTBEYAET HAa BO3HUKAIOIINE BOIIPOCHI, MMOJCKA3bIBAET
X0 M MeToJ pemeHud. Eciau ModayyeHHbIX B ayAUTOPUM 3HAHUW OKaXeTcs
HEJOCTAaTOYHO, CTYACHT MOXET CaMOCTOSITENIbHO IMOBTOPHO NPOYECTh JICKIHIO WIIH
COOTBETCTBYIOIIIEE MOCOOME, MPOCMOTPETh MPAKTUKYM C Pa300paHHBIMH MPUMEPAMHU.
JI71st caMOCTOSITENIbHOM padOThl PEKOMEHIYETCsl MCIIOJIb30BATh METOJUYECKUE YKAa3aHUs
U MaTepHaisl o Kypey «CrnernuanbHble pa3fesibl BhICIIEH MaTeMaTHKN» Pa3MEICHHbIE
B cucreme BlackBoard, wunentuduxarop kypca FUS50219-27.0800.68-SRVMO1:
CrienuanbHbIe pa3/ieibl BhICIIEH MAaTEMAaTUKH.

[Ipu BbINOJNIHEHUM 3aJaHUS HA MPAKTUYECKOM 3aHSTUU CJEAYeT BBIIIOJHUTD
3alaHle «I0 00pa3iy», MNPENJoKEHHOMY MpenojaBareieM H  cPOopMyIUpOBaTh
BOMNPOCHL. 3aTeM BBINOJHUTh WHAUBUAYaldbHOE 3anaHue. CaMOCTOATEIbHYIO padoTy
MO>XHO BBINOJHATh Kak Ha ayJUTOPHOM 3aHSTUM, TaK M CaMOCTOSITEIbHO BO
BHeaynuTopHoe BpeMs. [Ipu 3Tom pe3ynbTar HEOOXOIUMO OTHPABUTH MPENOJABATENIO
Ha TPOBEPKY.

[locne BbIMONHEHUS 3aJlaHus, CTYACHT 3allUIIAeT €ero MpernojaBaTelo B
Ha3HAYCHHOE BPEMs.

PexoMenaanuu mo padore ¢ Jureparypoii. TeopeTHUeCKUil U MPAKTUYECKUI
MaTepuan Kypca pas3bsICHEH B Marepuajgax ydeOHO-METOJIMYECKOI0 KOMILIEKCa,
npencraBieHHoro B cucreme BlackBoard, yueOnukax u mocoOusix u3 cnucka OCHOBHOM
U JIOTIOJTHUTENIbHON JTUTEPATYPHI.

PexomMeHnaanum no noAroToBKe K IK3aMeHy. Y CIEIIHAs MOATOTOBKA K SK3aMEHY
BKJIIOYAET padOoTy Ha MPAKTUUYECKUX 3aHATHUAX B TEUCHUE CEMECTPA, BHIIIOJHEHHE BCEX

BaﬂaHI/Iﬁ InpenogaBaTeiid U HOAIOTOBKY TCOPETHUUCCKOI0O MaTcpHrasia. HpI/I IIOATOTOBKE K



9K3aMCHY HGO6XOI[I/IMO OCBOUTL TCOPHIO: pa306paTb OCHOBHBIC TEMBI, ITOCTAHOBKH

3aJ1a491 U UCIIOJIb3YEMbIC MCTOIbI

VII. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE

JUCHUILIAHBI

CBGI[GHI/IH 0 MaTCpUuaJIbHO-TCXHUYICCKOM oOecrieyeHUu W OCHaIHéHHOCTI/I

06p3.30BaTeJIBHOFO nmponecca: JCKIUMOHHBIC W MPAKTUYCCKUC 3aHATHA 110 JUCHUIIIIMHE

«CrienianbpHbIe  pa3esbl

BBICIIICH MAaTE€MaTHUKN MpoxoasAT HHXXCYKA3aHHBIX B

AyJUTOPUAX, OCHAIICHHBIX HGO6XOI[I/IMI)IM O6OPYI[OBEIHI/IGM.

HaunmenoBanue
000py10BAHHBIX
noMeIueHu u
noMeueHu’ 1Jis
CaMoOCTOSITeJILHOM
padoThI

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

[Ipumopckuii kpaii, T.
BrnagnsocToxk,
DpyH3EHCKH p-H,
Pycckuit Octpos, yi1.
Asikc 1., 1. 10, xopm. E,
Orax 8§, aya. E§26

MynbTuMeuitHas ayauTopus Ha 43 TT0CaqOYHBIX MECT:

VYyuebuasa mebenp Ha 43 nocaxoudbix MecT. Moro0OI0K Lenovo C306G-
134164G500UDK (20 mt), Akyctuueckas cuctema Extron SI 3CT LP (3
), BpesHot unrepdeiic TLS TAM 201 Standart 111, nokymeHT-
kamepaAvervision CP355AF, XKK-nanens 47 LG M4716CCBA,
maTpuuHblii kommyTatop Extron DXP 44 DVI PRO, mukpodonHast
neTiauaHas paguocuctema Sennheiser EW 122 G3, MmynbTuMe uitHBII
npoexTop Mitsubishi EW330U, pacmupenue 11st KOHTposuiepa
ynpasnenus Extron IPL T CR48, cereBas Buaeokamepa Multipix MP-
HD718, croitka metamnuueckas st XKK-gucmuiesi, yCUIUTENb MOIIHOCTH
Extron XPA 2001-100V, ycunurens-pacnpeaenurens DVI curnana Extron
DVI DA2, mudposoii ayauonponeccop Extron DMP 44 LC, skpan
npoekinoHHb ScreenLine Trim White Ice

Jlocka ydeHu4ecKasi AByCTOPOHHSSI MAaTHUTHAS, JIJIsl TIHChMa MEJIOM U
MapKepoM 2 MIT.

IIpumopckuii kpai, T.
BraguBocToK,
OpyH3EHCKUH p-H,
Pycckuii Octpos, yi1.
Asixe 1., 1. 10, xopm. E,
OTtax 2, aya.
E223(E319,E319a)

MynsTumenuiinas aynuropus Ha 100 nmocago4yHbIX MECT:

VYuebHas mebenb Ha 100 mocagouHbIX MECT. DKpaH C 3JIEKTPOIPHUBOIOM
236*147 cm Trim Screen Line; I[Ipoektop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi; [Toncucrema
CIIeNMaIn3uPOBaHHBIX KpetuieHnit ooopynaoBanuss CORSA-2007 Tuarex;
[Toncucrema BuneokoMMyTanuu: MaTpuuHelii kommyrarop DVI DXP 44
DVI Pro Extron; ymmmautens DVI o Butoit mape DVI 201 Tx/Rx Extron;
[Toxcucrema ayqMoKOMMYTalMM U 3BYKOYCHIIEHUS; aKyCTHUECKasl CUCTEMA
11t motoiounoro MmoHTaxka SI 3CT LP Extron; nudposoit
aynuonpoueccop DMP 44 LC Extron; pacimmpenue i KOHTposuiepa
ynpasiienusi [PL T CR48; 3 monutopa.

Jocka yueHnueckasi AByCTOPOHHSISI MAarHUTHAs, AJIs IUCbMa MEJIOM U
Mapkepom | mr.

[Ipumopckuii kpaii, T.
BrnagnBocToxk,
DpyH3EHCKUM p-HT. ,

YuTabHBIN 3271 €CTECTBEHHBIX M TEXHUYECKUX HAYK:
Mouno6mok Lenovo C360G-134164G500UDK — 58 mit.
WNurterpupoBansbiii cencopHbii auctuieit Polymedia FlipBox




Pycckuit Octpos, yi1.
Asike, i, 1. 10, kop. A
(JTur. IT), DTax 10,
ka0.A1002

Konup-npunrep-uBerHoit ckanep B e-mail ¢ 4 norkamu Xerox WorkCentre
5330 (WC53300)

[omHouBeTHBIN Konup-mipuHTep-cKaHep Xerox WorkCentre 7530
(WCT7530CPS)

PaGouue MecTa 1151 J110/eli ¢ OrpaHMYEHHBIMHM BO3MOKHOCTAMH
310POBbSl OCHAIICHBI AUCIIICSIMU M IpuHTEepaMu bpaiiis; o0opynoBaHbL:
NOPTATUBHBIMU YCTPOMCTBAMU JIJIsl YTEHHUS TUIOCKOIIEYATHBIX TEKCTOB,
CKaHMPYIOIIMMH U YUTAIOIMIMMHI MAIllMHAMY BHJICOYBEICUUTEIIEM C
BO3MOXKHOCTBIO PETyJISIIUH [IBETOBBIX CIIEKTPOB; YBEIMYNBAIOIIUMHI
JICKTPOHHBIMH JIYIIAMHU | YIbTPa3BYKOBBIMH MapKHUPOBIIUKAMH

IIpumopckuii kpai, T.
BraguBocToK,
OpPYH3CHCKUN p-HT. ,
Pycckuii Octpos, yi1.
Asike, 1, 1. 10, kop. A
(JTmt. IT), DTax 10,
ka0.A1042

HUuranbHbIN 3aJ1 IEPUOAUYECKUX U3TAHUMN:

Mono6n0k Lenovo C360G-134164G500UDK — 5 mt.
Konup-npunrep-uBerHoit ckanep B e-mail ¢ 4 norkamu Xerox WorkCentre
5330 (WC5330C

IIpumopckuii kpai, T.
BragusocToK,
OpPYH3CHCKUN p-HT. ,
yi1. Aneytckas, 1. 650,
Orax 2, 31.203

YHUBepCcanbHbIM YATAIBHBIN 3471

MHuoro¢dyHkmoHansHoe ycTpoiictBo (MDY)

Mono6nok Lenovo C360G-134164G500UDK

[IepconanbHbIE CUCTEMBI JJIS YUTATBHBIX 3aJI0B Te€pMUHaIa — 12 mrT.
Pabouee mecto mrst meauna-3ana HP dc7700 — 2 mr.

[lepcoHasIbHBIE CUCTEMBI JUIsl MEJIMA-3aJ1a B KOMIUIEKTE - 7 IIT.

[Ipumopckuii kpaii, T.
BrnagnsocToxk,
OpyH3EHCKUM p-H T. ,
yi. Aneyrckas, 1. 650,
Otax 3, 3m.303

UuTanpHbIN 321 pEIKUX U3TaHUN:

HepCOHaHBHBIe CUCTCMBI JId YUTAJIBHBIX 3aJI0OB TepMI/IHaJIa
- 6mT.

IIpoekrop

OKpaH

IIpumopckuii kpai, T.
BraguBocTOK,
OpPYH3CHCKUN p-HT. ,
yi1. Aneytckas, 1. 650,
Ortax 3, 3m.411

3aJ1 OCTyIa K MJIEKTPOHHBIM PECYPCAM:
[lepcoHanbHbIE CUCTEMBI /17151 YUTAJIbHBIX 3aJI0B TEpMUHAa — 15 .

B neisx o0OecreyeHus CIICOuaJIbHBIX YCJIOBI/Iﬁ 06yquH;1 HWHBAJIMAOB M JIUII C

OTpaHUYEHHBIMH BO3MOXXHOCTAMH 370poBbsi B JB®Y Bce 3manus o0opyAoBaHb

MaHAyCaMHu,

OCHalI€HHBIMH

audTamu,

TyaJICTHBIMHU

IIOAbCMHUKAMU, CIICHHUAIIN3NPOBAHHBIMHA MECTaMu,

KOMHAaTaMH, TabIMYKaMH I/IH(bOpMaIII/IOHHO-

HAaBUTALIMOHHOM MTOJIEPHKKH.




IIpunoxenue 1 k padoyeil nporpamMme y4eOHOH JUCHUNIMHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIET0 00pa30BaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NH)XEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBLHON
PABOTbBI OBYYAIOIIIUXCA

o AMCIOMIIJINHE «Cneunanbmﬂe pa3aelibl BbICHIEH MaTeMaTUKN»
HanpasJsienue moaroroBku — 08.04.01 «CTpouTebLCTBOY»
marucrepckas nporpamMma «lllenbdoBoe u npudpexHoe crpourtenbctBo (Offshore and coastal engineering)»
®DopMa NOArOTOBKH (0YHAasA)

BaaguBocTok
2017

Ilinan-rpaguk BHINOJHEHHSI CAMOCTOSITEIbHO PadoThl 1O AUCIHUILIUHE

Ne Hara/cpoku Bua camocrositesqibHOM IIpumepHbIe dopma
n/n BbITNIOJIHEHN S padoThI HOPMBbI BpEMEHH | KOHTPOJIst




HA BBINOJIHEHHE

1 5 genens [ToaroroBka Kk ycTHOMY 8 VO-1
cemecTpa omnpocy no temam 1-2

2 10 Hemensa Penrenue 3amanuii mo TeMam 14 I1P-12
ceMecTpa 1-3

3 15 Henmensa [ToaroroBka Kk ycTHOMY 8 VO-1
cemecTpa OIpoCy MO TeMaM 3aHATUH 4-

5

4 18 Henens Pemenue 3amanuii mo TemMam 15 I1P-12
ceMecTpa 3aHATHN 4-5

6 18 Hemensa [ToaroroBka Kk 3K3aMeHy 27 DOK3aMeH
ceMecTpa

Hroro | 72 uac

XapakTepuCcTHKA 3aJaHUI J1JI CAMOCTOATEIbHOM Pad0ThHI 00y4AIOIIUXCH U
MeTOAUYECKHE PEKOMEHIAIUH 110 UX BHINOJHECHUIO

NuauBuayajbHble 3aJaHUS

[Ipu opraHmzamuu  CaMOCTOSATENIHLHOW pabdOTHl  MpenoAaBaTeNbh  JOJDKEH
YYUTBIBATh YPOBEHb IIOJATOTOBKH KaXJIOrO0 CTYJIEHTAa M MPEABUAECTh TPYIHOCTH,
KOTOpbIE MOTYT BO3HHUKHYTh TIPU  BBIIOJHEHUH  CAMOCTOSITEIIBHOW DPAOOTHI.
[IpenogaBarens gaeT KaXJAOMY CTYACHTY WHAMBUIyalbHbIE M TU(dEepEeHIIMPOBAHHBIC
3amanusi. HekoTopble #3 HHX MOTYT OCYIIECTBISATbCS B TIpynme. Beigada
WHUBUTYAIBHBIX PAacYETHO-TPAPUISCKUX 3aJaHUN MPOU3BOAUTCS B 3aBUCUMOCTH OT
MPOXOAMMON TEMaTHUKH Kypca W OmpelesaeTcs mpenojapateneM. Jlamee mpuBoasTCs
00pa3Ipl pelIeHus.

NuauBuayaabHoe 3aganue 1 nmo teme «UuciaenHoe pemenue 3agaun Komum
s OAY 1-ro mopsiakay.

3amanue 1. Halitu pemenne 3amaun Komm Metrogom Ditepa ¢ UCHOIb30BaHUEM

Mathcad:

y = x + cos (L), y(x,) = yo,

Pewenue: nucmune Mathcad



i ll [ %)
| = ‘l |

x. =05 o =06 n=10 X =15 h=—— h=01 fix,¥) = x+ cos ;__|
n A7)
1i=0_n x=xti h Yy =%5t h- f|:7:.l_}'i]
0 5 _
0] 05 0 0.6 23T
1] 08 1| 0.74744 2
2] 07 2| 0.90348 1
w _r
3| o8 3| 1.0677 o
=/ 1| 03 4| 123967 1
5 1 y=[5| 1.41889 Le i
B 1.1 6 1.60485 D406 0B T 12 14 16
7] 12 7| 179701
8] 13 8| 1.004a2
2] 14 9| 219772
10] 15 10| 2.40516
11| 2.6166
z, = 0.8
2= Rt RtTLh
Yt hthflx.y)
D -
0 06 25 T T | — l.,
1| 074744 1 s
L 3
2| 0.90348 )
z 1.5 * -
3| 1.0677| eee .
4| 123967 I g .
L]
=15 1.41889 05 * | | | ]
5 1.60485 04 D6 0% 1 12 14 185
7| 179701 X
8| 1.99482
9| 219772
10| 2.40516
11| 2.6166

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

Pewenue: mucmune Mathcad




Grven

P{t)— 1 + cos

Kl b-f(x,v)
{1771

.'. . L1
Kh—h-fi::i—g,_vﬁ b 51 |

-
s

k- B2
vt |
i 3.

&

Et—h-f[xi.—

ra | B

Ed+h- f[xi— :IL:r'i--L h-K3)

L. B1+2K2+ K3 + K4)

L P

1214 1%

BeTpoesdan dyHKLMA

[ BH

vz

-

=0

P = Odesolve(t,2.4)

0.6

0.75237

0.91327

1.08227

1.25888

144262

1.63293

1.82927

2.03106

o
]
(¥ O = T R I Y (N S 9 L ) O I R |

2.23775

[
s ]

244876

(=1
=

2.66358

0.5

0.6

0.7

0.8

0.9

1.1

1.2

13

Wl lca |~|m|w|&|Ww|M|H|S

i1

—
[}

1.5

NuauBuayajbHOE 3ajaHue 2 M0 TeMe «ANMNpPOKCUMANUA (PYHKUMH METOA0M

HAUMCHBIINX KBAAPAaTOB).

3ananme 1. [TocTpouTs 1o 3aJaHHBIM TAOJUYHBIM JAHHBIM KYCOYHO-JIMHEUHYIO

AIlIIPpOKCHUMAIIHUIO
Xy = 041 X = 046 X
Yo = 257418 Vi= 232513 ¥a
1i=0_4 n==~0

2.09336

Pewenue: mucmune Mathcad

x, =06

¥3-

1.86203

Xy= 0.65

Y4

= 1.74926

x. =072
5

¥ = 1.62098



2. 1 ¥
A = B.= 5 = isolve{A.,B.]
g i 1 i ¥iis g 177

4 _{—4_931] . _(—3_863) 4 _[—2.392J & _['—2.255] 5 _[—1_333]
0\ 4616 11 4102 "2 | 3597 ¥ L 4 | 204
1= (sﬂ_]ﬂ-m (Sﬂ-:ll fz:={slllﬂ-x+{51}1 3= (Sz]ﬂ'x‘ {52}1
fa-- (s, S. | 5=(5,) -x+ (s,
(83), %+ (%), 5= (Sa), =+ (S4),
1=0_5
P, := (SD.]D-XI.+(S‘]} if (0<1<1)
(SIJU-X1+(31}1 if (1<1<2)
(52]0'}‘1'*(52}1 if (2<1<3)
(53] -xi+(53} if (3<1<4)
0 1
(54] -xi+(54} if (4<1<5)
‘0 1
2.6 T | |
2.4+ .
K'\
17+ N“\ .
;;r'rxxh_ K‘
Pl }:“\\
_____ o . il
\R\
18- =
xH-.
16 l | : .
0 =
0.4 05 0.6 0.7 08
X%

3aganue 2. [locTpouth Mo 3aJaHHBIM TaOIMYHBIM JAHHBIM JTHHEUHYIO
anIIPOKCUMAIMIO METOJOM HAMMEHBIINX KBAaJIPaTOB



i o I _. B o T
W o e S 2 )
i=0 i=0 i=0
A= B=
n o
x n+l o
i 1 g
| i=0 _ L i=0 ]
bsaboe(A, By = oo |
Smicin i T T
a= 1381
b= 0987
o ; 4
Sl =75 |'a.-1]. +b- '_l.'].:.' = 2368 x 107
1=0
F=az+b
15 T T
14 K
13k ,-'7“? -
¥i 2
%
B e X i
 d
11k pr |
o
1 1 1
o [+] 0.2 03
X, X

I/IHHHBHHyaJILHOC 3aJaHHue 3 no Teme «YucjieHHOE HHTCI'PUPOBAHHE)).

3anganue 1. Borunciante 3HaYeHHE OMPEEIEHHOTO HHTETpaja ¢ TOMOIIBIO POCTEHIIINX
KBaJpaTypHbIX Gopmyn u popmyn ['aycca-UeoOrbimena.

1
a=12 b=24 h=— n=12 i=0.n
10
x, = 12
— o 1
X=Xt ¥, = —
'\-]I 05+ |'.'.l'|"

Find the Integral using MathCALD formuda;

2.4
J05+x°

12

[IpaBuno Tpanenwii:



e I
B3
E=0.m
B | m m-1 )
L= 4 Y t2 Y] Yyt voy|= 06368
X = E=1
dopmyna YeObllena:
.
A=— B=2
n
T
ti= |z t, =t
vl S
(0 (a : b) i (b : a}_t
it y 2 1 1
s I Sl | = 0636633
2 Jre—

NunuBuayaabHoe 3aganue 4 no reme «Metoa Monrte-KapJiio».

3apanue 1. Beruucnuts miomnaas o KpUBo# ¢ moMoIsio Metoaa Monrte-Kapio,

TE€HEPUPOBATh PABHOMEPHO PaCHpEIeIEHHbIE CTyYaiiHbIE YHCIIA.

Meton MonTte-Kapio:



for x [0,n), fixl= {(10x¥n

fior x (n, 207, fix}=10[(x-200{n-20]

n=8 +wv=0
e . =—20
f(x) = — 10
10 | R R | T
I.I'
e i o ; -
- * _
- b / g k= 1000 a=10 b= 10
£ ~
4 \‘_\\ — Dk
1 N % = md (2) v. = md (b)
ot 1 L L % 1 gl
o 3 10 15 20
m= 'g‘fg:.l -: i‘,":g|.1.{l'| (assigns the random variable and compares it to whether it is

under or over the area)

k : o

numiber of points inside the area

M=% m =500 t 2 ]
i=0

M.(a
1:=—'“}:;“5'=m&

(the approyx squars of area)

HNupuBuayaabHoe 3aaHue S 1o Teme «/lUCTIepCHOHHBIN  aAHAJIM3»
3ananue.

[Tpumep 1. [locTaBKM NPOAYKLMH JIJIs1 BaIIEH KOMITAHUN OCYIIECTBIISIOTCS TPEMS
nocrasumkamu («Mera+», «Kocta» u « Tpami») B pa3Hoe BpeMsi: JHEBHBIE YaChI,
HOYHBIE CMEHBI U JAKE B 4ACHI IEpECMEHKHU. KOHTPOJIb 3a Ka4eCTBOM POIYKIIUH B
JTHEBHOE BpeMs BBIILIE, UeM B Apyroe Bpems. Bamu coOpaHbl JaHHbBIE C OLIEHKaMU
KauecTBa (B 6amiax), TpeOyeTcsl OLIEHUTh €CTh JIM OTJIMYNE B KAUECTBE NMPOTYKIUH,

KOTOpasi IIOCTaBIISIETCS B pa3HOE BpeMsI?

JIHEBHas CMEHa Hounas cmena ITepecmenka
«Mera+y» 77,06 93,12 77,05
«Koctay 81,14 88,13 78,11
«Tpamm» 82,02 81,18 79,91
OnHogaKTOPHBIH JMCTIEPCHOHHBII
aHaJIu3
I'pynnwi Cuem Cymma | Cpeonee | Jlucnepcus




Croxberr 1 3 240,2 | 80,0733333 | 7,00373333
Cronber 2 262,4 | 87,4766666 | 35,9610333
Crounber 3 235,0 | 78,3566666 | 2,09053333
JlucniepcOHHBIN aHaIu3
Hcmounux P- F-
sapuayuu SS df MS F 3Hauenue | Kpumuu.
Mesxny rpymnmnaMu 140,930688 2 170,4653444 | 4,69192377 | 0,05932788 | 5,143252
BuyTpu rpynn 90,1106 6| 15,0184333
Hroro 231,041288 8

PesynbTaThl pacuera nmokassiBarot, uto Fctat < Fxkputnu (4,691 < 5,14),
CJIE0BATENIBHO, OTJIMYME B KAYECTBE MOCTABISIEMON MPOAYKIIMU B pa3HOE BpeEMsI
otcytcTBYyeT. Kpome Toro, P-3Hauenue (BeposITHOCTh UCTUHHOCTH HYJIEBOUM TMIIOTE3bI O
paBeHcTBe cpeHux ) npesbimiaet 0,05, T.e. 0Ha HE MOXKET ObITh OTKJIOHEHA.

Mo03KHO cuuTaTh JOKa3aHHBIM TOT (DAKT, YTO KAYECTBO MOCTABIIIEMON MTPOTYKIIUN
HE 3aBHUCHUT OT BPEMEHH NIOCTABKU U SIBJIIETCS OIMHAKOBBIM B Pa3HOE BPEMSI.

Komanne! Ha BeinosnHenue B Excel:«CepBucy - «AHanu3 TaHHBIX) -

«OnHO(PAKTOPHBIN JUCTIEPCUOHHBIN aHATN3Y.

NupuBuayanabHoe 3aganne 6 mo reme «YucjeHHbIE METOABI PELICHUS CUCTEM
JIMHEHHBIX YPABHEHUI

3apanme. Peminuts 3apannyo CJIAY meTonoM urepanuii

0.13 027 -022 —0.18 121
R 021 0 -045 0.18 —0.33
"l 012 013 -033 0.18 | —033
033 —0.05 0.06 -028 —0.17
Xg=B £:=001 g:=nom2{A) g= 0687
h[(l—q]-%—l
max
k= 4 k = 14.849

In(q)



xi= [1<0

X1« AXpy+B

while |max(Xi+1 - Xi)| > 0.001
11+ 1
X1« AX;j+B

Xir1

1.24
—0.485
—0.156

0.199

YcTHBIE ONPOCHI

YCTHBIE ONPOCHI OCYHIECTBIISIFOTCS MPENOJABATEIEM MO 3aBEPIICHUIO WU3YUYCHUS
KaXJI0ro pazzena. Bonpockl U 3aaHus IPUBEICHBI B IPWIOKEHUHU 2. [{71 TOATOTOBKH
WCIIOJIB3YETCA  OCHOBHAsT MW JIONOJIHUTENBbHAS  JUTeparypa IO  JACUUIUIAHE
«CnernuanbHbIe pa3/enbl BBHICIICH MaTEMaTHKNy, a TaKKe WH(OPMAIHs, pa3MEIICHHAs B
LMS BlackBoard.

Bonpocel, BO3HMKAOIIKE B MOPOLECCE MMOATOTOBKH, CTYAEHT MOXET 3a4aTh
npenojaBaTeio 000 Ha KOHCYJIbTAIUAX, JMOO yepe3 creuuaibHoe cpenctBo LMS

BlackBoard.

TecTupoBanue
TectupoBaHue HE MPETYCMOTPEHO
TpeGoBanus K npeacTaBIeHUI0 U 0()OPMJICHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

Pe3ynbTathl caMoCTOSATENbHON pabOThl CTYACHT BBINOJHAET B BHUJE PACUETHO-
rpaguyeckoil paboThl M0 KaXXJOMY M3y4aeMOMY pasfeny. PelleHue mpeasiokeHHOro
npernojaBaTesieM 3aJaHusl JOJDKHO OBITh MPOBENCHO YKa3aHHBIMU METOAAMH C
nomouipio cpencts Mathcad u compoBokaaThCsi TpaduKamu, HIUTIOCTPUPYIOLIUMU
pe3ynbTaThl CPaBHEHUS HM3y4aeMbIX METONOB pemeHud. [Ipu 3TOM HCcnoabs3yrorcs

BO3MOXXHOCTH BBIYMCIUTENbHON cpenbl Mathcad mo NpuUMEHEHHI0 BCTPOEHHBIX



(GYHKIMHA JUIS  OICHKH IOTPEIIHOCTH. BBIMOJIHEHHBIE W TPOBEPEHHBIC 3aTaHHS
OTCHIIAIOTCA TIpenoaaBaTento uepes cucremy BlackBoard.

KpuTtepuu o1leHKH BbINOJIHEHUSI CAMOCTOSITEILHOI PadoThI

CamocTosTebHasE padoTa CTYJACHTOB BKJIIOYAET pacueTHO-rpadudeckue padoThI
0 KaXIOMYy H3y4aeMOMY pa3jielly, KOTOpbI€ JIOJDKHBI OBITH 3allUIICHBI Y
IperoiaBaTelisi, a TakXe IMOJTOTOBKY K YCTHBIM ONpocaM. BwImoiHeHHWe W 3aiiuTa
pacueTHO-rpapuueckux padboT o0s3aTeNbHBI IS CHa4Yd dK3aMEHa, IPH STOM Ha
9K3aMEH BBIHOCATCS TOJBKO TEOPETUYCCKHE BONPOCH. KpuTepru OleHKH Ka)XI0ro BUIa

paboThI NPUBEACHBI B IPUIIOKEHUU 2.



IIpunoxenue 2 k padoyeil nporpaMmme y4eOHON AUCHUTITIMHBI

MHWHHCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCUCKOMN ®EJIEPAITN
denepanbHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIET0 00pa30BaHuUs

«/{aIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHAS HIKOJIA

®OHJI OLIEHOYHBLIX CPEJICTB

mo JuCuauIJinHe «Cl'[eIII/IaJIbeIe pa3aeabl BbICHIEH MaTeMaTUKN»
HanpasJjenue moaroropku — 08.04.01 «CTpouTeibLCTBOY»
marucrepckas nporpamMma «lllenbdoBoe u npudpexHoe crpoutenbctBo (Offshore and coastal engineering)»
®opma NOATOTOBKHU (0YHAS)

BaaguBocTok
2017

Hacnmopt ®OC

Kon n popmyanposka Jranbl GOpMHPOBAHUA KOMIIETEHIIMU
KOMIIeTEeHIIUH




OIIK-10 cnocobHOCTh U

pa3jInIHbIC CIIOCOOBI IOCTAHOBKH MAaTeMaTHYCCKUX 3aaad
AJI OIMKMCaHUs IIPOUECCOB U HBHCHHﬁ, CBsA3aHHBIX C

TOTOBHOCTBIO 3HaeT .
OpUEHTHPOBATECS B npo(ECCHOHATIBHOMN JEITETLHOCTBIO, TIPHHIIMITB aHATK3a
MTOCTAHOBKE 3a7a4H, uH(OpMALHH
IPUMEHATh  3HAHHSA O BBIABJIATH (DU3MYECKYIO M MATEMATHYECKYIO CYLIHOCTh
COBDEMCHHBIX  METOZAX |y HPOIIECCOB M ABJIEHUM, PEUIOKUTD PA3TMIHBIE METOJIBI
UCCIIEI0BaHMS, WX ONMCAHUS U PELIEHHs, IIPOBECTH aHAIN3 COBPEMEHHBIX
AHAITM3UPOBATD, METO/I0B MCCIIEI0BAHMS
CHHTE3MPOBATDH u HaBBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
KpUTHHICCKH MaTeMaTHYECKUX M BHIYUCIMTEIBHBIX CPEICTB
€3I0MUPOBATh Braneer

p p UCCIIEIOBAHMS MHKEHEPHBIX 3a/1a4, BOSHUKAIOIIHUX B XOJI€
uHdOpMAITIIO po(eCCHOHATLHON JEATENLHOCTH

OCHOBBI METOJIOB IIPOCKTUPOBAHMS HHKEHEPHBIX CHCTEM,
OK-5 obJaiaHue | 3gger 3MaHHI U COOPYKCHHI U MaTEMAaTHYCCKUX METOI0B
SHaHWAMH MCTOZIOB WH)KEHEPHBIX pPacueToB
POEKTUPOBAHUSI
I/Ii)KeHe pHBIX cHCTeM pa3pabareiBaTh PU3NKO-MEXaHUIECKUE, MATEMATHICCKHIE

P N Y KOMIBIOTEPHBIE MOJIEIH, NIPEIHA3HAYEHHBIX JIIS
37aHHUI U COOPYXKEHHH, uX | YMeeT
COHCTDVKTHBHLX COBEPIIEHCTBOBAHMS METOAMK PACYETOB MHIKEHEPHBIX
PYK CUCTEM, 3JJaHUI ¥ COOPYKEHUI

3JIEMEHTOB, BKJTIOYAst
METOMMKH  MHKCHEpHBIX CIIOCOOHOCTBIO PUMEHATH OCHOBBI COBPEMEHHBIX
pacueToB  CHCTEM W TeOopHi, PU3UKO-MATEMATUUECKUX M BHIYMCIUTEIBHBIX
NMpoheccHOHATBHBIX Brajeer | METOI0B, OCBAUBATH HOBBIE CHCTEMbI KOMITBFOTEPHOM
NPOTpaMM pacuera MaTEMATHKH, KOMIBIOTEPHOIO IPOEKTUPOBAHUS ISt

3¢ PeKTUBHOTO pEeHICHUIO TPOPECCHOHAIBHBIX 3a71a4
OK-9 crocoGHOCTS BECTH | 3pger OCHOBBI BEJICHHS HAYYHBIX JUCKYCCHI, HOPMBI HAYYHOTO
Hay4HYIO JIMCKYCCHIO, CTHIA.
BIIAJICHUE HOPMaMH | Vyeer OpraHU30BaTh HAYYHYIO JTUCKYCCHIO [0 TPEOyeMOMY
HAay4YHOTO CTHIIS BOIIPOCY, MCIIOJIb30BAaTh BO3MOYKHOCTH HAYYHOI'O CTHIIS.
COBPCMCHHOTO  PYCCKOTO | o feer | HaBbIKamu BesieHus 5 deKTuBHON Hay4HOH nucKyccuy,
A3bIKa

HCIIOJIb30BAaHHA COBPEMEHHOT'O HAYYHOI'O A3bIKA.

HIkana oueHuBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMIA

Koa n Irtansl GOPMUPOBAHUSA KPHTEepUH MOKAa3aTeJ It
(phopmyaupoBK KOMIIeTeHIIHH
a
KOMIIeTeHIIUH
pa3InJHbIe 3HaHHE  TPOIECCOB ¥ | 3HAHUE aKTyaJIbHON
OITK-10 CIIOCOOBI SIBJICHUH, CBSI3aHHBIX C | HAYYHO-TEXHHUYECKOU
MTOCTAaHOBKH npodeccruoHaIbHOM JUTEPaTypHI; 3HaHNE
CIOCOOHOCTh |
MaTeMaTHIECKUX JeSITeTbHOCTHIO, TIPaBHI odopmieHns
FOTOBHOCTEIO 3amau JUIL | KPUTEPHUEB HAJIC)KHOCTH M | KOHCTPYKTOPCKOU
OpUEHTHUPOBATh | 3HAET
OTHCaHUSA PpaboTOCIOCOOHOCTH JIOKYMCHTAIIH B
csl B IOCTaHOBKe | (IIOpOroB
saxaun it MIPOLIECCOB u | cucteM u 00bekToB B | coorBercTBuE ¢ ECK]]
’ SIBIICHUH, cBoeit MpeIMEeTHOM
MIPUMCHSTh YpOBEHB)
CBSI3aHHBIX c | obmactu
3HAHU o .
npodeccrnoHaTbLHOM
COBPEMEHHBIX
JeSITETbHOCTHIO,
MeToIax
TIPHUHITAIE] aHAJIH3a
HCCIICIOBaHHUA,
nHbOpMaIH
aHAIN3UPOBATH,
BBISIBIISITH CIOCOOHOCTH CcOOpaTh W | CHOCOOHOCTh  OLICHHWBATH
CHHTE3UPOBATh .
W KpuTHUCCKH ymeer (u3nIecKyIo W | IPOAHANH3UPOBATH YPOBCHB rmoKa3aTenei
DESIOMEDOBATS (mpoaBM | MaTeMaTHYECKYIO HHQOPMALHIO, KOTOpast | KayecTna, KOTOpBIE
HH(OPMALIHIO HYThIH CYILIHOCTb TIOMOJKET BBIOpATh | JOCTHKHMBI npu
P YpOBEHB) | MPOLIECCOB U | HOPMATUBHBIC TOKA3aTENH | JOCTYIHBIX  MpoIeccax,
SIBIICHHH, KadyecTBa nepcoHae, pecypcax,




HPEI0KUTD uHdpacTpykType u
pa3IuYHBIE METOIBI (bMHAHCOBBIX CPEICTBAaX B
UX ONHCaHUs W KOHKPETHBIX YCIOBHAX
pelIeHus], TPOBECTU MPOU3BOJICTBA
aHamn3
COBPEMCHHBIX
METOJIOB
UCCIIeIOBAHMUS
HaBbIKAMU BIaJICHUE METOJaMH U | COCOOHOCTh MIPOBECTH
UCIIOJIb30BaHHUs CPEACTBAMH  OLICHKH U | aHaIu3 BO3MOXKHOCTEH
COBPEMEHHBIX aHajm3a COOTBETCTBUSI | MOSIBJICHHS HEIOMYCTUMBIX
— MaTeMaTHYECKUX U | MPEAbSBIISIEMbIM HECOOTBETCTBHI
(riyGok BBIYHCITUTELHBIX TpeOOBaHUAM K | (medekxTon) pu
M Y CpeACTB MPOCKTHPYEMOI MPOU3BOJICTBE u
opepp | YCCUICNIOBAMMS OPOAYKIMH, WJIH  IPH | UCIIOJBE30BAHUH
ZI(:J)BOGHI/I WH)KCHEPHBIX OKa3aHWU TPOCKTHPYEMOW | (IKCILTyaTaluu)
1) 3amad, YCIyTH, WIN BBITIOJHEHUH | MPOCKTHPYEMOM
BO3HHUKAIOIIUX B | MPOCKTHPYEMOI pabOThI OPOAYKIMH, WIH  [pH
X0JIe OKa3aHUU TPOCKTHPYEMOM
npogeCcCUOHATBHOM YCIyTH, WX BBITIOJTHCHUU
JIeSTeIbHOCTH POEKTHPYEMOH pabOoThI
OCHOBbI ~ METOJIOB | 3HaHHE METOJIOB | 3HaHHUE aKTyaJbHOMN
NPOEKTUPOBAHHS MPOEKTHPOBAHHS U | HAyYHO-TEXHUYECKOU
sHaeT MHXCHEPHBIX OCHOBbI MaTEMAaTHYECKHX | JIMUTEPATyphl; 3HAHHE
(oporos CHCTeM, 3/aHHi U | METOJIOB WHKSHEPHBIX | HpaBHII odopmiteHus
- P COOPYKEHUI U | pacueroB KOHCTPYKTOPCKOM
MaTEeMaTHYECKUX JIOKYMCHTAIIH B
YPOBEHB)
METOJ0B cootBercTBUU ¢ ECKJ]
WH)KCHEPHBIX
pacderoB
pa3pabaTeIBaTh yMCHUE BBEIOMPATH | CIIOCOOHOCTh  MPUMECHATH
OK-5 ¢usunko- aJICKBaTHBIC METOJIbl | COBPEMECHHBIE TEOpHH,
- MEXaHHYCCKUE, pCUICHUs] TEOPETHUYCCKUX, | (PH3MKO-MATEMATHYCCKHIE
SHAHASIMI MaTreMaTHYecKue U | MPUKIAIHBIX u|mu BBIYHCITUTEIbHbIC
METOOB KOMITBIOTEPHbBIE IKCTIIEPUMEHTAITbHBIX METO/Ibl, yBEpPEHHbIE
ymeeT MOJICJIH, 3ajad, HaBBIKH paboTsI c
MPOCKTUPOBAHH
(nposBM | MpeqHa3HAYEHHBIX naketamu MPUKIATHBIX
s MHKEHEPHBIX N
. | HyTBIH Ut nporpamMmm
cUCTeM 3IaHuit
. | YpOBeHB) | COBEpIICHCTBOBAHU
U COOpPYXCHUIA,
s METOJIMK
ux
pacderoB
KOHCTPYKTHBHBI
WHXKCHEPHBIX
X  DJCMCHTOB, .
CUCTEM, 3JaHUN H
BKITIOYAs .
COOPYKEHHIH
METOJIUKH
CIOCOOHOCTBIO CHOCOOHOCTh ~ peIIaTh | CIIOCOOHOCTH
HHKEHEPHBIX
pacueTon MNPUMEHSTH OCHOBBI | CIIOYKHBIC HAY4HO- | CaMOCTOSITEIIHHO
cHCTeM " COBPEMEHHBIX TEXHUYECKUE 3aJa4i, | OCBaMBaTh W MPHUMEHSIThH
Teopuii,  (u3MKO- | KOTOpbIE IS  CBOETO | COBPEMEHHBIC TEOpHUH,
npodeccroHah
HEIX TIPOrpamM MaTeMaTHYeCKUX U | W3yUCHUS TpeOyIoT | (QH3MKO-MaTeMaTHYECKHE
BBIYHCITATEIbHBIX pa3paboTKu ¥ MPUMEHEHHUsS | U BBIYUCIIUTENIBHBIE
pacuera BJajeer
(rnyBox METOJIOB, MaTeMaTHYeCKUX U | METO/bI, HOBBIE CHCTEMbI
M y OCBaWBaTh HOBBIC | KOMIBIOTEPHBIX MOJICNICH. | KOMIBIOTEPHOM
CUCTEMBI MATEMAaTHKd ¥ CHUCTEMBI
YPOBEHb N
KOMIIBIOTEPHOI KOMITBIOTEPHOTO
OCBOCHHU
) MaTeMaTUKH, MPOCKTHPOBAHUS JUIS
KOMITBIOTEPHOTO 3¢ (HEeKTUBHOTO  pEIICHUS
MPOCKTHPOBAHUS npoQeCCUOHATBHBIX 3a1a4
st 3pdexTuBHOTO
peLICHUIO
npodecCHOHATLHBI
X 33734
OK-9 3HAET OCHOBEI 3HaHHEe OCHOB BeAeHHA | CrocoOHOCTh
CIIOCOOHOCTh (moporos HAYYIHBIX JHCKyccuit, | chopMyTHUpOBaTh OCHOBBI
N BEJICHHUS HAYYHBIX
BECTH HAy4YHYIO | BbIi . UCTIOJIb30BaHUE BEJICHUS HAYYHBIX
JIUCKYCCHI, HOPMBI .
JTUCKYCCHIO, YPOBEHB) COBPEMCHHBIX HOPM | ITUCKyCCHit
HAYYHOTO CTHIISL.
BIIAJICHUC HAYYHOTO CTHJIS
HOpMaMH yMeer OpraHU30BaTh YMEHHE OpraHu30BaTh | 3HaHUE OCHOB




Hay4YHOTO CTWIA | (IPOABH | HAYYHYIO W TPOBECTH  HAYYHYIO | OpPTaHU3alMd W BEICHUSA
COBPEMCHHOTO HYThIH JTIUCKYCCHIO 10 | JTUCKYCCHIO HAa | HAy4YHBIX JHCKYyCCHH Ha
PYCCKOTO sI3bIKa | YPOBEHB) | TpeOyeMoMy npopEeCCHOHANBHYIO TEMY | TPO(PECCHOHATBEHBIC TEMBI
BOIPOCY,
UCIIOJIb30BaTh
BO3MOXKHOCTH
HAYYHOTO CTHISL.
BIIAZICET HaBbIKaMU CHOCOOHOCTh CriocoOHOCTh
(TmyOoku | BeneHHS 3 PeKTUBHO CaMOCTOSITEIEHO
i 3¢ hexTHBHOI OpraHM30BAaTh  HAYYHYIO | OPTaHU30BATh U MPOBECTH
YpOBEHb | Hay4HOU OUCKYCCHIO €  [eNbI0 | HAYYHYIO JUCKYCCHIO C
OCBOGHHM | IHCKYCCHH, pemeHns aKTyaJIbHOH | MENBIo pemeHus
sT) WCIIOJIb30BaHMS WHXXEHEPHOU 3aa4u aKTyallbHOM WHXXEHEPHOU
COBPEMEHHOTO 3amaun
HAYYHOTO SI3BIKA.

MeToanueckue MaTepuabl, ONpeaessiiolue NpoueIypbl OlleHMBaHUSA

pe3yJabTaTOB 0CBOCHHUA JUCHUILJIMHDbI

IlepeyeHb THNOBBIX IK3AMEHAIIHOHHBIX BONPOCOB

1. AnmpoxcuManvoHHbIE (OpPMYIIBI I NpUOIMKEHHsST MPOU3BOAHBIX. [lopsimok
TOYHOCTH.

2. Meroabl Ounepa, Pynre-Kyrra pemenusa 3agaun Komm nna OY, onenka
norpemHocTy. [IpakTuueckoe mpaBuiIo JjIsl OLIEHKU MOTPEIIHOCTHY (ABOMHOMN mepecyer).
3aBUCUMOCTb MIOTPEIIHOCTH OT LIara.

3. ITloHsTHE anmpoKCUMalHH, CXOAUMOCTH U YyCTOMYMBOCTH PA3HOCTHOM CXEMBI,
NOPSAJIOK aNMPOKCUMALIUH, CKOPOCTh CXOJMMOCTH.

4. 3apmaya TOYeUHOM anmpokcuManuu QyHKIUN. HTepnoasauuoHHbI MHOTOUJICH
Jlarpanxa.

5. KycouHo-nuHelHas1, KyCOYHO-KBaApaTUYHAas allpOKCUMALIHS.

6. MHWurepnonsauus kyOnueckuM cruiaiiHoMm. Berpoennbie dynkiun Mathcad st
UHTEPIOISALHUN.

7. Meron HauMEeHbIIMX KBAApaToOB. JINHENHAs, KBaApaTUYHAS PETPECCHSL.

8. Ilpocreiiliue KBaapaTypHbIE

dbopmyIbl Tpanemui,

Cumricona HpI/I6J'II/I)KCHHOFO BBIYHCJICHUA UHTCTPAJIOB.

MPpAMOYTOJIbHUKOB,

9. Ksaaparypusie ¢popmyisl ['aycca-UeOblera
10. 'enepupoBanue ciaydyaHbIX uMCeNl BCTpoeHHbIMM ¢yHKuuMaMu Mathcad,

pPaBHOMEPHOE U HOpMAJILHOE pacrpeienieHne. MaTeMaTHuecKoe 0XKUIaHne, TUCTIEPCHsL.



11. Metron Monrte-Kapno BbIUHCIECHHS ONPEAEIEHHBIX HMHTETPAOB, KpPATHBIX
WHTETPaJoB.

12. ¢ nomourpro LU- paznoxxeHnus.

13. UTepaiuoOHHbIE METOJbl PELICHHUS] CUCTEM JIMHEWHBIX YpPAaBHEHM, YCIOBUS
CXOIMMOCTH.

14. Meron mpocToil UTEpald PEUICHHUS CUCTEM JIMHEHMHBIX ypaBHEHU. MeTton

3enaers.

IlepeyeHb THIIOBBIX IK3aMEHAIHOHHBIX 32124
[Tpu ycrnoBuM BBIMOJHEHUS M 3aIUMTHl BCEX PacueTHO-rpapUuecKux 3aJaHdi MO

HN3y4acMbIM pas3iciiaM 3aJjlaui Ha 9K3aMCH HEC BbIHOCATCA.

Oo0pa3zen 3x3aMeHAIIMOHHOT0 OUJIeTa
l. (TeopeTnyecKkui BOIPOC) 3ajmaya  TOYEYHOHU aIIpPOKCUMALUN.
HHTEepnonsunoHHbIA MHOTOWIEH Jlarpanxa.
2. (Teopetnueckuii Bonpoc) MrepaliuoHHblE METO/IbI PELIECHHUS] CUCTEM JIMHEWHBIX

anreOpanyecKux ypaBHEHUM, YCIOBUS CXOAUMOCTH.

le/IHIII/Il'[ COCTABJICHHUA IK3AMCHAIIMOHHOI'O omjiera
HepBBIﬁ BOIIPOC SABJICTCA TCOPCTUYCCKUMU MW INMPCAHA3HAYCH JII OLUCHUBAHUA
IIOporoBoro " IMIpPOABUHYTOI'O YPOBHA OCBOCHHA JUCHUILJIMHBI. BTOpOﬁ BOIIPOC

nNpeaAHasHAuYCH JJIs1 OICHKH BBICOKOT'O YPOBHA OCBOCHUA JUCHHITINHBI.

KpI/ITepI/II/I BBICTABJCHHUSA OLHCHKH CTYJACHTY HA IK3aMCHE 110 TUCHHUIIJINHE

«Cneunanbﬂme pa3aeJibl BbICHIE MATEMATHKN

Bbansl Ouenka Tpe6oBanus K copMUPOBAHHBIM KOMIIETEHIIUSIM
(pEUTHHTOBOH | 3K3aMeHa

OIICHKH) (crangaptHas)

86-100 «OTIINYHOY OneHka «OTIMYHO» BBICTABISAETCS CTYINEHTY, €CIM OH

ryOOKO ¥ TPOYHO  yCBOWJI  Y4eOHBIH  Marepua,
WCUEPITBIBAIOIIE, TOCIEIOBATEIbHO, YETKO W JIOTHYECKH
CTPOMHO M3JIaraeT TEOPETHUUECKUE OCHOBBI BHIYMCIUTEIBHBIX
METO/IOB, CBOOOJHO CIIPABISIETCS C, BONPOCAMH W YMEET
OPUMEHATh 3HAHUS CUCTEMBl KOMIBIOTEPHOW MaTeMaTHKHU
Mathcad  nmns  mosydeHHsT — peEIICHHS, MIPaBUIILHO
O00OCHOBBIBACT TMOJIYyUEHHOE pELICHHE U OLEHUBAET €ro
TIOTPEIIHOCTb.




76-85 «xopouioy OreHka «XOpOUIO» BBICTABISIETCS CTYIEHTY, €CIIM OH TBEPAO
3HaeT TEOPETHYECKUE OCHOBBI BBIUMCIHMTEIBHBIX METOJIOB,
IPaMOTHO M TIO CYIIECTBY M3JIaraeT MarepHal, He JOMycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IPABUIIEHO
IOPUMEHSET TEOPETUYECKUE TIOJIOKEHUS TPH  PELICHUU
NPaKTHYECKUX 3a/ad, BIIAJCCT HEOOXOTUMBIMH HaBBIKAMH
NpUMEHEeHHs BbhIUUcIuTenpHoro nakera Mathcad.

61-75 «yooeremeopu | OIICHKa «yJOBJICTBOPUTEILHO» BBICTABISACTCS CTYACHTY,
menbHoy €CJIM OH UMEET 3HAHMS TOJbKO OCHOBHOTO MaTepualia, HO He
YCBOWJI JI€TaJIeil, JOMyCKAaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE  (OPMYITHPOBKH, HAPYIICHUS JIOTHYECKON
MTOCJIEIOBATEILHOCTH B H3JI0KCHUH MIPOTPAMMHOTI0
Marepuaia, HCIbIThIBAET 3aTPYJHEHUS IPU BbINOJHEHUU
MPaKTUYECKUX pabOT C MOMOIIBIO BBIUYUCIUTEIHHOTO TAKeTa

Mathcad.
0-60 «Heyooeremeop | OIICHKa «HEYJIOBJICTBOPUTEILHO» BBICTABISCTCS CTYACHTY,
UmenbHo» KOTOpPBIA HE 3HAET 3HAYMUTENIBHOM 4YacTW Marepuana,

JIOMTYCKAaeT  CYIIECTBCHHBIE  OIMMOKH, HEYBEPEHHO, C
OONBIIMMH  3aTPYIHEHUSIMH  BBIIIOJHSAET NPAKTUUYECKUE
paboThI, CBs3aHHBIE C TNPUMEHEHHUEM BBIYUCIIUTEIBHOTO
naketa Mathcad. Ouenka «HEyJOBIETBOPUTEIBHOY» CTaBUTCS
CTyJICHTaM, KOTOpbIE HE MOTYT NPOJOJDKUTH OOydeHue Oe3
JIOTIOJTHUTEIIbHBIX 3aHATUI o COOTBETCTBYIOLICH
JVICTIATUTHHE

OueHoyHbIE cpeacrBa aJid TeKymeﬁ aTrecranumu

Bonpocsl a5 cobecenoBaHuii mo aucHuiuinHe «CrnenuajbHbIe pasaesibl
BbICIIEl MaTeMaTHKH

3ansarus 1-3

1. AnmpokcuManvoHHbIe (OPMyNBI JJIi TPOU3BOJHBIX IEPBOTO M BTOPOTO
nopsizika. [IopsA10K mOrpemHoCTH.

2. Meronwl Ouinepa, Pynre-Kyrra pemenus 3amaun Komm mnst OJY, onenka
norpemHocTy. [IpakTrnyeckoe mpaBuiIo sl OLIEHKU NOTPEIHOCTHU (ABOMHON MEPECYET).
3aBUCUMOCTh MOTPEIIHOCTHU OT IIara.

3 3ansaTusa 4-5

5. 3amaya To4yeuHOU anmpokcuMauu QyHKIUH. NHTepHOISIMOHHBII MHOTOYIEH
Jlarpanxa.

6. KycouHo-/MHeitHasi, KyCOUHO-KBaJ[paTUyHas anmnpokcumanus. Murepnonsus
KyOM4ECKUM CILIaiHOM.

7. Merton HamMmeHbIIMX KBaApaToB. JIMHEWHas, KBaJpaTU4Has, IOKa3aTesbHas
perpeccus.

3ausaruga 6-7



8. dopmynbl NpSAMOYroiabHUKOB, Tpamneuuid, CumicoHa npUOIUKEHHOTO
BBIYMCJIEHNS HHTETPAJIOB.

9. KBagparypusie popmynsl ["aycca-UebblieBa

3ansarus 8-9

10. CnyuaiiHble BETUYHHBI, PABHOMEPHOE, HOPMAJIbHOE pacCIpeeiICHHUE.

11. Metoa MonTe-Kapio BeIYuCIEHHS ONTPEACTICHHBIX HUHTETPAJIOB.

15. UtepauroHHBIE METOABI PELIEHUS CHCTEM JIMHEWMHBIX YPAaBHEHUU, YCIOBUS
CXOJIMMOCTH.

18. Meron mpocToi UTepaluru PEUICHUs] CUCTEM JIMHEWHBIX ypaBHEeHUH. Meton

3enners.

Kpurepuu oueHku:

v' 100-85 6a1oB BBICTABISICTCS CTymeHTY, eciu 100-85 6aioB BBICTABIIAETCS
CTYIEHTY, €CJIIM €ro OTBET IOKa3blBa€T IPOYHBbIE 3HAHUS TEOPETUYECKUX OCHOB
BBIUUCIUTEIFHON MaTEeMaTHKH, OTINYAeTCS TyOWHOM M MOJHOTOM PACKPBITHS TEMBI,
BJIA/JICHUE TEPMUHOJOTMYECKMM amlapaToM; yMEHHEe OOOCHOBAaTh NPHUMEHEHHUE
OTIPE/CNICHHBIX BBIYMCIUTENBHBIX METOJOB C TOYKH 3pEHUS HX IOrPEHIHOCTH,
UCIIONIb30BATh JJIsl PEIlIeHUs] BO3MOKHOCTH nakeTta Mathcad.

v 85-76 6amioB BBICTABISETCS CTYACHTY, €CIIH €r0 OTBET, OOHAPYKUBAOIIU
NPOYHbIE 3HAHUS TEOPETHUECKUX OCHOB BBIUMCIMTEIHLHOW MAaTEMaTHKH, OTIMYAETCS
rIyOMHOM M TOJHOTOM  PACKPBITHSL ~ TEMbI;  JIEMOHCTPUPYET  BIJIAJICHUE
TEPMHMHOJIOTMYECKUM annapaTtoM; yMEHHE OOOCHOBaTh IMPUMEHEHHME OINpPEAESICHHBIX
BBIUHUCIUTENBHBIX METOJOB C TOYKUA MX MOTPEIIHOCTH I PEUICHHs] MaTeMaTHUYECKUX
3a/1a4, JOTMYHOCTh M IOCJIENOBATEIbHOCTh OTBeTa. OQHAKO JOMYCKAaeTcs OJHA - JBE
HETOYHOCTHU B OTBETE.

v' 75-61 Gayt BBICTABIISICTCS CTYCHTY, €CJIM €T0 OTBET, CBUACTEILCTBYONINM, B
OCHOBHOM, O 3HaHUM OCHOBHBIX IOJIO)KEHUH TEOPETUYECKUX OCHOB BBIYHMCIUTENIBHOM
MaTeMaTHKH, JEMOHCTPUPYET HEIOCTATOUHYIO TTyOMHY M MOJHOTY PAcKPBITUS TEMBI;
HEJOCTAaTOYHOE BJIAJICHUE BO3MOXKHOCTSIMHM BBIUMCIMTENbHOrO maketa Mathcad,

HEJO0CTAaTOYHO CBOOOIHOE BJIa/ICHHE MOHOJOTUYECKON peublo, HAPYIIEHUS JOTUYHOCTH



U TOCIeA0BaTeIbHOCTH OTBeTa. Jlomyckaercs HECKOJIbKO OHIMOOK B COJAEpXKaHUU
OTBETA.

v 60-50 6aoB BBICTABISETCS CTYACHTY, €CJIH €r0 OTBET, OOHAPY>KHUBAIOIIHIA
HE3HAHWE OCHOBHBIX MOJIOKEHUN TEOPETUYECKUX OCHOB BBIYUCIUTEILHON MAaTEMATUKH,
OTJIMYAETCS HETTYOOKUM PACKPHITUEM TEMbI; HE3HAHHMEM OCHOBHBIX BO3MOXKHOCTEU
NPUMEHEHUS BBIYMCIUTENBHOTO NakeTa Mathcad; c1abbiM BnazeHMEM MOHOJIOTUYECKON
peUbl0, OTCYTCTBUEM JIOTMYHOCTU W TOCJENO0BATENbHOCTH. [[OMyCKarOTCA Cepbe3HbIE

OIUOKH B COACPIKaHNU OTBECTA.



