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ABSTRACT

Master’s degree in 08.04.01 « Civil Construction»

Study profile « Theory and practice of organizational, technological and
economic decisions »

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 - cnocoOHOCTh BECTHM HAYUYHYIO JTUCKYCCHIO, BIJIaJICHUE HOPMAMH
HAYYHOTO 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.

Main course literature:

1. KongakoB H.C. OCHOBBI YHCIIEHHBIX METOJOB [DJIEKTPOHHBIN pecypc] :
npaktukym / H.C. KoHmakoB. — DONeKTpoH. TEKCTOBbIE AaHHBIE. — M. :
MocCKOBCKHI T'yMaHUTapHbIi yHUBEpcuTeT, 2014. — 92 ¢. — 978-5-98079-981-6.
http://www.iprbookshop.ru/39690.html

2. Mokpoa H.B. UwucnenHele MeTOIBI B HHXEHEPHBIX pacyerax
[DnexTpoHHBIN pecypc] : yuebHoe mocodue / H.B. Mokposa, JI.LE. CypkoBa. —
DNeKTpoH. TeKCcTOBbIE AaHHble. — CapatoB: Al [Iu Op Menna, 2018. — 91 ¢. —
978-5-4486-0238-2.

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

3. BacumseB A.H. Matlab [OnexkTponHBIi pecypc] : caMOy4HTEb.
[Ipaktuueckuii mogaxon / A.H. BacunbeB. — DJEKTpPOH. TEKCTOBbIE JTaHHBIE. —
CIIO. : Hayka u Texnuka, 2015. — 448 c. — 2227-8397.

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

1. bouapoBa A.A. BbluucnurenbHas ~— MaTeMaTuKa:  y4eOHO-
METOJMYECKUI KOMIUIEKC : yueOHoe mocobue it By3oB / A. A. bouaposa, E. II.
JlynnoBa, A. A. ParaukoB ; [nox pen. A. A. bouapoBoii] ; JlanbHEBOCTOUHBIN
rOCYJapCTBEHHBIM TEXHUYECKWA YyHHUBEpPCUTET. - BrnaguBoctok: HM3a-BO

JlanbHEBOCTOYHOTO TeXHUYECKOro yHUBepcutera, 2008. — 174 c.

. http://lib.dvfu.ru:8080/1ib/item?id=chamo:384813 &theme=FEFU

Form of final knowledge control: exam
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AHHOTAIUA

Hucunmnaa  «CriennalbHble  pa3fenbl  BBICHIEM — MATEMAaTHKK
npelHa3HauYeHa JUIsi MarucTpaHToB, oOywaromuxcsi 1o HampasieHuto 08.04.01
«CTpouTeNnbCTBO», MO MporpaMme MNOAroToBkM "Teopuss ©  IpakTHUKa
OpraHU3alMOHHO-TEXHOJIOTMYECKUX U SKOHOMHYECKUX PEIIeHUN .

JuciuminHa BXoauT B 0a3oByr 4YacTh Onoka 1 Jlucoumiuvsbl (MOIYJIN)
y4eOHOTO TUTaHa, SBIAETCS 00s3aTenbHON nucnurmnHon (nHaeke b1.b.4). Obmas
TPYAOEMKOCTh TUCUHUIUIMHBI COCTABIISIET 3 3aueTHble eauHulbl, 108 yacoB, B TOM
yucie: 18 4acoB JIEKIIMOHHBIX 3aHATUH, 18 4acOB NMpPakTUYECKUX 3aHATHM, 72 yaca
CaMOCTOATENBLHON PabOThl, U3 HUX 27 YacoB Ha MOATOTOBKY K 3k3aMeHy. Dopma
KOHTPOJISI — 9K3aMEH.

MaructpanTbl i1 HW3Y4YEHHS] M TOHUMaHUS OCHOBHBIX IOJOKEHUH
qucuuIuinHbl «CrienanbHble pa3fesibl BbICIIEH MaTeMaTUKW», JOJKHBI YCBOUTH
CEAYIONINE TUCUUIUIMHBL U pa3feibl (yHIaMEHTAIbHBIX Hayk «MareMaTtukay,
«Dusukay, «MapOopMaTHKaY.

Heabo aucuumiaunbl «CrenyanbHble pa3jelibl BbICIICH MaTEeMaTUKH»
aBigercs:  (opmMupoBaHME  OOMIEKYJBTYPHBIX M 00HIenpodecCHOHaIbHBIX
KOMIIETEHIIMNA, OMNpENENSIIONMX TOTOBHOCTh M CIOCOOHOCTH MAaructpa K
UCIIOJIb30BAHUIO 3HAHUW B 00JaCTH MPUKIATHBIX MaTeMAaTHYECKUX 3a]ad MpH
pEUIEHNH TMPAKTUYECKUX 3aJa4 B paMKax IPOU3BOJICTBEHHOH, MPOEKTHOM U
HAY4YHO-HMCCIIEIOBATEIBCKON POodheCcCuOHATBHOM IeATeTbHOCTH.

3aiavyu AMCUMIIMHBI:

¢ Jlath cTyneHTaM HEOOXOJMMBIE MPAKTUYECKUE HABBIKU MO MPUMEHECHHUIO
CpPEeACTB BbIUMCIUTEIbHOTO makera Mathcad k pemeHuto 0a30BbIX  3a1au
MaTeMaTUKH, SBISIONIMXCS COCTAaBHOM YACThIO HAyYHBIX HCCICIOBaHUN U
WHXEHEPHBIX PACUETOB;

¢ Pa3BuTHE y CTYJIGHTOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIJICHNUS,

® BeipaOoTka HaABBIKOB CaMOCTOSITEILHOTO YINIYOJEHUS U paclIupeHUs
MaTeMaTUYeCKUX 3HAHUW U TMPOBEACHUS MATEMAaTHYECKOTO MOICIUPOBAHUS

IMPUKIaJIHbIX WHKCHCPHBIX 3a1a4.



B pesynpraTe u3ydeHUsT JaHHOW JHUCIUIUIMHBI Yy  OOydYarommxcs

dbopmupyroTcs  cieayoome oomenpodeccuoHanbHble U MpodecCuoHaNIbHBIC

KOMITETCHITUH (DJIEMEHThI KOMITETCHITUH ).

Kon u ATanbl ((pOPMUPOBAHUS KOMIIETEHIIHUU

(opmymmposka

KOMIIeTeHIHH
OCHOBBI METOJIOB IPOEKTUPOBAHHUS WHKEHEPHBIX
3Haer CUCTEM, 3[JaHUI U COOPYKEHUM U MATEMATHYECKUX
METOJIOB MH)KEHEPHBIX PACUeTOB
OK-5 roroBHOCTH
pa3pabarbiBaTh (PU3UKO-MEXaHUYECKHE,
OpOSIBJIATE  KauecTBa
THIeDa u MaTeMaTHYeCKUe U KOMIBbIOTEPHbIE MOJIEIH,
P Ymeer IIpeIHa3HAYEHHBIX JIJIs1 COBEPILIEHCTBOBAHUS
OpraHu3oBaTh paboTy .
METOJIMK PacueTOB MH)KEHEPHBIX CUCTEM, 3aHUN U
KOJUIEKTHBA, BIAJETh N
COOPYKEHUI
3 PEeKTUBHBIMU
TEXHOIOT MMM CTIIOCOOHOCTHIO MPUMEHSATH OCHOBBI COBPEMEHHBIX
pelLeHs Teopuil, PU3NKO-MATEMATUYECKUX U
POdECCHOHANBHBIX BBIUMCIIUTENLHBIX METOJIOB, OCBaUBaTh HOBBIE
po6iem Bnageer | cuctemMbl KOMIIBIOTEPHONH MaTEeMaTHKH,
KOMITBIOTEPHOT'O IIPOEKTUPOBAHUS JIIS
3¢ exTuBHOTO pemeHuo MpodecCHOHATBHBIX
3a1a4
OCHOBBI BEJICHUS HAYYHBIX TUCKYCCHUI1, HOPMBI
HAYYHOI'O CTHJISL.
3Haer

OK-9 cnocobHOCTb
BECTH Hay4YHYIO
AUCKYCCHIO, BJIaJICHHC OpPraHM30BaTh HAYYHYIO IUCKYCCHIO TIO TpeOyeMoMy
HOpMaMH HAy4YHOIO | YMmeeT BOIIPOCY, UCIIOJIB30BaTh BO3MOKHOCTH HAY4YHOI'O
CTWJIA  COBPCMCHHOTO CTHUIIA.

KOT'O SI3BIK " -
PYCCKOTO A3blka HaBBIKaMU BesieHus 3 peKTuBHON HAyIHOM
Bnageer | muckyccuu, UCMONB30BaHUSI COBPEMEHHOTO

HAy4YHOTO SI3bIKa.

OIIK-10 pa3ianyuHbIe CIIOCOOBI TOCTAHOBKA MaTEMaTHUYECKUX
CIIOCOGHOCTE " | 3paer 3a]a4 JiJIsl ONTMCAHMs POIIECCOB U SIBJICHUIA,
[GTOBHOCTBIO CBSI3aHHBIX C PO(PECCHOHANBHON NEeSTETHLHOCTHIO,
ODHEHTHPOBaTHCS B MIPUHIIMIIBI aHaTTU3a HHGOpMaITUU
MOCTaHOBKE  3a/ayH, BBISIBJISTH (PU3NYECKYIO U MAaTEMATHUECKYIO
NPUMEHSTHh 3HAHUSA O CYIIHOCTb ITPOLIECCOB U ABJIEHUH, IPEAJIOKUTH
COBPEMEHHBIX MeToJax | YMeer pa3iIryYHbIe METO/BI MX OMHMCAHUS U PEUICHHUS,
UCCIIEIOBaHMs, IIPOBECTU aHAJIU3 COBPEMEHHBIX METOJI0B
aHAJIM3UPOBATD, UCCIIeIOBAHHUS
CHHTC3MPOBATD " HABBIKAMH UCIIOJIb30BAHUS COBPEMEHHBIX
KPUTHICCKH MaTEeMaTHYECKUX U BBIYUCIUTEIbHBIX CPE/ICTB

€3I0MHPOBAThH Braneer
p p pelleHNs HHXEHEPHBIX 33/1a4, BO3HUKAIOIINUX B X0OJI€
uH(OpMALIHIO npo(heCCHOHATBHON eI TEIBHOCTH

I[JBI Q)OpMHpOBaHI/I}I BBIIICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKaX JHUCHUILINHBI

((CHGLII/IaJIBHBIe pas3aciibl BBICHICH MaTEeMaTUKH»

IMPUMCHAIOTCA CICAYHOIIUC



METOObI aKTHUBHOTO/ HHTCPAKTUBHOTI'O O6y‘ICHI/IHZ «rpynmoBas KOHCYJIbTAIWA,

JIEKIUsl 00bSICHEHUE, PEUTUHTOBBIN METO/I.

I. CTPYKTYPA U COJEP’)KAHUE TEOPETUYECKOI YACTH
KYPCA (18 YUAC.)

Tema 1. 3amaya Komm nus nuddepeHIuaJIbHOr0 ypaBHEeHHS NEPBOro
nopsiaka. (4 yacon).

PaccmaTtpuBaemMble BONPOCHI: DJEeMEHTapHasi TEOpHs MOTPEUIHOCTEH,
MOTPEIIHOCTh METOAA, NOTPEIIHOCTh BBIUYHMCICHHUM, YHCIEHHBIE METOAbl U
anroputMmbl. YucienHoe auddepeHuupoBaHue. ANMPOKCUMALMOHHbBIE (OPMYIIBI,
NOTPELIHOCTD annpokcuManuu. Yucnenusle pemenus 3agaun Komum g OV 1-
ro mnopsaka. Meron Ounepa. Ilopsok TOYHOCTH  METOAQ, HOPSIOK
AIMpOKCUMAalMHA Pa3HOCTHOU CXEMBI, CXOAUMOCTb, YCTOMYMBOCTh MeTo1a. MeTon

Ouinepa-Komm. Metonst Pynre-Kyttel. [luddepenimanbapie ypaBHEHUSI BTOPOTO

H BbICHINX IMOPAOKOB.

Tema 2. 3agaun npudanxkenust yHkuuu. (4 yaca).

PaccmaTpuBaemble  Bompocbl:  3ajaya  anmnpoKcUManuu  (QYHKIIUA.
NHurepnionsunss MHoOrowieHamu. HHTepnonsiuuoHHbI MHoOrowileH Jlarpanxa.
[TorpemHocTe wWHTEpHONAIMM ToNMHOMA Jlarpawka. Mmuorounen HproToHa.
KycouHno-nuHenHas, KyCOUHO-KBaJApaTuyHas annpokcumanus. [lonstue cruiaiH-
MHTEpHOJSIIMA. MeToJ HaMMEHBIIUX KBaJApaTtoB. OPTOTOHAIBHBIE TOJIUHOMBI
Jlexxannpa, YeOblmesa.

Tema 3. Unciennoe unterpupoBanmne(4 yaca).

PaccmarpuBaemble Bompochbl: Ilpocreiiine KBaapatypHblie (HOPMYIIbI,
OpSAMOYTOJIBHUKOB, Tpaneuuid, CUMIICOHA, OLIEHKA MOTPEIIHOCTH, IKCTPAIIOISALIUS

no Puuapncony. BeiBon kBampaTypHbix gopmyn ['aycca-UeOrbiieBa, cpaBHEHHE

MeTon0B. Meton Monte-Kapito, cirydaiiHble 4nciia, TeHEpAUs CIIyYalHbIX YHACEII
B Mathcad.

Tema 4. Ilucnepcuonnbiii anaau3s (4 yaca).

PaBHOMEpHOE ¥ HOpPMalBHOE pPAaCHPEACIICHUE CIIyYaWHbIX BEIUYMH.

CratucThuyeckre THUIOTE3bl, HMX NpoBepka, Kkpurepuii CTpIOAEHTa U .



KoppensunonHass 3aBUCHMOCTb. YPaBHEHHE TMpPSAMOW JIMHUM  PETrPECCUMU.
JIUCniepCUOHHBIN  aHanu3, NPUHLUUNBI U TOpuMeHeHue. OJHOPaKTOpHBIA U
MHOTO(aKTOPHBIN JUCIIEPCUOHHBIN aHaIN3, IPUMEPBI.

Tema S. UnciieHHbIEe METOAbI PEeHICHUsSI CUCTEM JMHEHBIX YPAaBHeHHMH (2
yaca).

PaccmaTpuBaembie Bompocbhl: YucieHHble METOIbI JIMHEWHOW anreOphi.
Hopma martpunsl. PazmokeHue Marpunbl Ha NPOU3BEACHUE IBYX TPEYTOJIBHBIX
Matpuil. Pemenne CJIAY c momomipto LU — pasnoxenus. MeToa MpOroHKH.
HreparimoHHble METO/IbI PEIICHHS] CUCTEM JIMHEUHBIX aireOpanyeckuX ypaBHEHUH.

Meron npocroii urepauun. CXoIUMOCTh METOAA UTEpaui. Meron 3enens.

II. CTPYKTYPA U COJEP)KAHUE NIPAKTUYECKOM YACTH
KYPCA (18 yacoB)
IIpakTuyeckue 3ansaTus (18 yacoB u3 Hux 18 4yacoB ¢ cnobL30BaHUEM

ME€TOA0B aKTHUBHOI'O 06yqum{ — IrpynmnoBas KOHchIbTaHI/Iﬂ)

3ansaTue 1. Yucnennoe pemenue 3anaun Komm mis OAY 1-ro mopsiaka.
Mertop Diinepa. (2 yac).

[Inan 3anaTHA:

1. Kparkune TeopeTnyeckue CBEICHHUS.

2. 3HaKOMCTBO C BBIYMCIUTEILHBIM KoMIniekcoM MathCad.

3. Pemenune 3amaun Komu (MHIMBUIAyaJIbHOE 3aJlaHUE) CPEACTBAMH
MathCad, noctpoenue rpadKoB JJIsl pa3IMYHBIX IIArOB CETKH, CPABHCHHUE.

4.  OO6cyxaeHrue pe3yJabTaToB B SKCIIPECC-OIPOC IO TEME 3aHSITHS.

3ausarue 2. Meton Ditnepa-Komu ¢ ureparusmu. (2 gac).

[Inan 3ansTH:

1. Kparkue teopernueckue cBelneHus. PaccMoTpeHHE BBIYMCIUTEIIBHOM
MpoIeAYpPHI MeToAa Dijiepa ¢ UTepalusIMi aHATUTHIECKH.

2. 3HaKOMCTBO C dJeMeHTaMu mporpammupoBanus MathCad.

3. Pemenue 3agaun Komm (MHAMBUAYabHOE 3aJIaHKE) METOJOM Dijepa ¢

UTEpaIMsIMA  C HCIOIB30BAaHUEM 3JIEMEHTOB mporpammupoBanusi MathCad,



NMOoCTpoeHue rpaduKoB JUIsl Pa3iuvHbIX LIArOB CETKHU, CPABHEHUE C MPOCTEHIIUM
METOJIOM Jiepa.

4. OO6cyxaeHue pe3ysbTaToB U HKCIPECC-OMPOC MO TEME 3aHSTHSL.

3anusatue 3. Metonsl Pynre-Kyrrtel pemenus 3amaun Kommm g OAY 1

IOPsAKA.

Ilian 3ansTHUs:

I. Kparkue teopernueckue cCBEOCHHUS. PaccMOTpEeHHE BBIYMCIUTEIBHOU
npouenypsl Pynre-KyTTsl.

2. CamocrosTenbHas padoTa 0 MPUMEHEHHUIO CPEJICTB IPOrpaMMHUPOBaHUS
MathCad nnsa pemenus 3agaun Ko merogom Pynre-KyTThl.

3. Tloctpoenue rpaduKOB HJsi PA3IUYHBIX IIArOB CETKH, CPABHEHHUE C
OPEABITYIIUMA METOJAMH.

4. IlpencraBlieHHE U 3alMTa BBIIOJHEHHBIX 3aJaHMI MO TeMe 1.

3ansiTue 4. [Toctpoenue KYCOYHO-JINHENHOU, KBaJIpaTUYHOU
anIpOKCHUMAalMU C WCHOJb30BAHWEM BCTPOCHHBIX HIPOLEAYP BBIYHUCIUTEIBHOTO
komriiekca MathCad (2 gaca).

ITian 3ansTuys:

1. Kparkune teopernueckne cBeneHus. PaccMoTpeHue 3amadm KyCOYHOM
anIpoKCUMAaIUU.

2. llocTtpoeHHe KyCOYHO-JIMHEWHOW amnmpoOKCUMALMU ISl 3aJlaHHOM
CUCTEMBI TOYEK ¢ IpuMeHeHneM cpenctB MathCad.

3. IlocTtpoeHue KyCOUYHO-KBaApPaTUYHOW aNMpoOKCUMALUWUH ISl 3aJaHHOU
cucteMbl Touek cpeacrsamu MathCad.

4.  OOcyxJeHHe pe3ynbTaToOB U SKCIIPECC-OMPOC MO TEME 3aHATHSL.

3ansTue 5. Merog HaMeHBIINX KBaAPaToB (2 yaca).

[1naH 3ansaTHA:

1. Kparkue TeopeTudyeckre CBEICHUS.

2. IloctpoeHue JIMHCHHOM, KBaJIPATUYHOM, IOKa3aTesbHasl,

aTIIIPOKCUMAITUH JUIS 3aJJaHHONW CHCTEMBI Touek cpeacrBamu MathCad.



3. Ilpumenenue BcTpoeHHbIX mnponeayp MathCad ans anmpokcumarnuu
JAHHBIX, BBIOOp Hamiyuiero npubivxkenus. [loctpoeHne crutaitH-MHTEPIOJISIIIUU
C TIOMOIIBIO0 BCTPOSHHBIX MPOLIEYP BhIYMCIUTEIHOTO KoMIuiekca MathCad

4. IlpencraBiieHUE U 3alIUTA BHIMOJHEHHBIX 33JIaHUI IO TeMe 2.

3ausatue 6. Ilpocreiimme  kBagparypHbsie  GOPMYJIbl  YHCIEHHOTO
UHTErpupoBaHus (2 yaca).

[lnan 3ansTHS:

1. Kparkue TeopeTudyeckue CBEICHUS.

2. Bpluncienue omnpeaeaeHHbIX HHTErPaioB C TOMOIIBIO MPOCTEHIITUX
KBaJpaTypHbIX popmyin cpeactBamu MathCad.

3. CpaBHeHHE pe3yJIbTaTOB JJI1 PA3JIMYHBIX MOPSAKOB aNMpPOKCUMAIINU C
BCTpPOEHHBIMU Tpotieaypamu MathCad.

4.  OOcyxJeHue pe3ynbTaToB U SKCIPECC-OMPOC MO TEME 3aHATHSL.

3ausarue 7. KBaaparypusie popmyIibl YUCIEHHOTO UHTETpUpoBanus ['aycca-
UYeoOnimena (2 gaca).

[iman 3ansTHS:

1. Kparkune TeopeTnyeckue CBEICHHUS.

2. BplunciieHne ONpPEACNICHHBIX MHTETPAjJoOB € MOMOIIbIO  (popmyn
YeonimeBa cpencrsamu MathCad.

3. BbluncieHue onpeesieHHbIX UHTErpalioB ¢ nomMouibio ¢opmyn ['aycca
cpenctBamu  MathCad. CpaBHeHme pe3yJabTaToOB ISl Pa3UYHBIX TOPSJIKOB
anmpoKCUMAaIMU C BCTPOCHHbIMU Tiponieaypamu MathCad.

4. OOcyxaeHue pe3yabTaToB U SKCIPECC-OMPOC MO TEME 3aHSATHUSL.

3ansTue 8. Meton Monte-Kapio (2 gaca).

[Lnan 3ausTU:

1. Kparkue TeopeTnyeckue CBEICHHUS.

2. CnyvaiiHble 4YHUCJa, PAaBHOMEPHOE M HOPMAJIbHOE pacIpeiesicHuE,
re’epanus ciydaHbix yncen B Mathcad.

3. BrluncneHue KpaTHbIX UHTErpajioB MeTosioM MonTte-Kaprio cpeacrBamu
MathCad.

4. IlpencraBieHUE U 3alIUTA BBINOJHEHHBIX 33/IaHUH 110 TeMeE 4.



3ansaTue 9. HucneHHbie METOAbI PEIICHUS] CUCTEM JIMHEHHBIX YpaBHEHHUM (2
gac).

Ilinan 3ansTuys:

1. Kparkue TeopeTnyeckue CBEICHUS.

2. Meron 3eitmens pelmieHus 3aad JIMHEWHOW ainreOpbl  CpeicTBaMu
MathCad

3. Pemienue 3a1au TuHEHHON anreOpbl € MOMOIILIO BCTPOEHHBIX MPOLIETYP
BBIYHCIIUTEIHLHOTO KoMmIuiekca MathCad

4. llpencraBieHUE U 3alIUTA BBHIMOJHEHHBIX 33IaHUM 110 TEME .

JIEKIMOHHBIE U MPAKTUYECKUE 3aHATHUS MPOBOJATCS B CIECLUATIM3UPOBAHHOMN

ayauropuu [IBOY.

III. YYEBHO-METOAWYECKOE OBECIIEYEHUE
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIIINXCA
VY4eOHo-MeToInYEeCKOe oOecrieueHue CaMOCTOATENIbHOMN paboThI
oOyuaromuxcs no gucuumimHe «CrernuanbHble pa3/ienbl BBICIIEH MaTeMaTHKN
npenctarieHo B [Ipunoxxenuu 1 u BkItoyaer B ceos:
® utaH-TpaduK BBIIOJHEHUS CAMOCTOSITEbHOW pabOThl MO TUCIHUIUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBITIOJIHEHHUE 110 KaXKIOMY 331aHHUIO;
® XapaKTEepPHUCTHUKA 3aJaHui i1 CaAMOCTOSITEIIBHON paboThl CTYACHTOB U
METOIMYECKIE PEKOMEH/IAINHU IO UX BBIITOJIHEHUIO;
*TpebOBaHMSA K  TPEACTaBICHHI0O W OQOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSATEILHOM padOTHI;

® KPUTEPHUH OLIEHKH BBIMOJHEHUSI CAMOCTOSTENbHON paOOTHI.

IV. KOHTPO.Jb JOCTUXEHUS LEJEN KYPCA

Ne | Kontponu Kosbt 1 aTamns1 hopMupoBaHUsS KOMIIETCHITUI O1ieHOYHBIE
/o pyeMble CpEJCTBA
paszznenst / TEKYIIUN | IPOMEXY
TEMBbI KOHTPOJI | TOYHAas
JUCLUTLIN b aTTecTall
HBI us
1 | Temsr 1-3 | OK- | OCHOBBI METOOB IPOEKTUPOBAHUS CoGecen; | Bonpocsr




WH)XEHEPHBIX CUCTEM, 3JaHUU U
COOPYKEHHUI U MAaTEMATHYECKUX METOJIOB
WH)XCHEPHBIX PAcyeTOB

pa3pabateiBaTh (PU3UKO-MEXaHUICCKHE,
MaTeMaTHYECKUE ¥ KOMITbIOTCPHBIE
MOJICTIH, TIPETHA3HAUCHHBIX JIJIs
COBEPILIEHCTBOBAHHS METOJIK PAaCUETOB
WHXCHEPHBIX CUCTEM, 3JIaHUHN U
COOPYKECHHI

CIIOCOOHOCTHIO MIPUMEHSTH OCHOBBI
COBPEMEHHBIX Teopuil, pruzuko-
MaTeMaTHYECKUX U BBIYMCIUTEIBHBIX
METOJIOB, OCBAaHBATh HOBBIE CUCTEMBI
KOMITBIOTEPHON MaTeMaTHKH,
KOMITBIOTEPHOTO MTPOSKTUPOBAHMUS JIJISI
3¢ (PEeKTUBHOTO PEIICHUIO
pohecCHOHATBHBIX 33724

OK-

OCHOBBI B€ACHWA HAYUHBIX JII/ICKyCCHﬁ,
HOPMBI HAYUYHOT'O CTUJIA.

OpPraHM30BaTh HAYYHYIO AUCKYCCHIO O
TpeOyeMoMy BOIIPOCY, UCIIOJIb30BaTh
BO3MO>KHOCTH HAYYHOTO CTHJIS.

HaBbIKaMU BeAeHUS d(HHeKTHBHON
HAYYHOH JTUCKYCCHUU, UCTIOIh30BAHUS
COBPEMEHHOT'0 HAYYHOTO SI3bIKA.

OIl1
K-10

pa3iauyYHbIe CIIOCOOBI TIOCTAHOBKU
MaTEeMaTUYECKUX 3a4a4 JJIs ONIUCAHUS
IIPOLIECCOB U SIBJICHUM, CBSI3aHHBIX C
po¢eCCHOHATIBHOM 1€ TENbHOCTBIO,
MIPUHIUIIBI aHATH3a UHGOpMAIHU

BBIABJIIATH q)HSquCKyIO n
MAaTEMAaTUYCCKYIO CYIITHOCTh NPOUCCCOB U
ﬂBHeHHﬁ, MMPEATTOXKUTE PA3JIMYHBIC METO/AbI
HX OIMMCaHuAd U pCHICHUSA, IPOBECTU
aHAJIN3 COBPECMCHHBIX METOI0B
HNCCICIOBAHU

HaBBIKAMH UCIIOJIBb30BaHHSI COBPEMEHHBIX
MAaTEMATHUYCCKUX U BBIYHUCIIUTCIBHBIX
CPEICTB PEIICHUs HHKCHEPHBIX 3a]1a4,
BO3HHKAIOIINX B X0JI€ MPO(pECCHOHATHLHON
JESATEINbHOCTH

OBaHHC
(YO-1)
U3 1-4
(ITP-12)
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Temsr 4-5

K-10

OCHOBBI METOJIOB ITPOEKTUPOBAHUS
WHXEHEPHBIX CUCTEM, 3[IaHUU U
COOPYEHHUI U MaTEMATHYECKUX METOJIOB
VH)XCHEPHBIX PAcyeTOB

paspabaThiBaTh GU3HUKO-MEXaHUIECKHE,
MaTEMAaTUYCCKUEC U KOMIIBIOTCPHEIC
MOJIETH, TIPEHAa3HAUYEHHBIX 15
COBEPIIICHCTBOBAHUS METOJIUK PACUETOB
WHXEHEPHBIX CHCTEM, 3[JaHUI U
COOPYKEHHI

CHOCOOHOCTBIO MPUMEHSATH OCHOBBI
COBPEMEHHBIX Teopuil, (puznko-
MATEMATHUYCCKUX U BBIYHUCIIMTCIIBHBIX

Cobecen
OBaHHUE
(YO-1)
N3 5-6
(TTIP-12)

Bompocsr
K
JK3aMEH

y
10-14




METOJIOB, OCBANBATh HOBBIE CUCTEMBI
KOMITBIOTEPHOIN MaTeMaTHKH,
KOMITBIOTEPHOTO MTPOEKTUPOBAHMUS JIJISI

3¢ (HEeKTUBHOTO PEIICHHIO
npodeccCHOHANBHBIX 331a4

OCHOBBI BE/ICHUS HAYYHBIX TUCKYCCHUH,
HOPMBI HAYYHOTO CTHIISL.

OpraHM30BaTh HAYYHYIO JTUCKYCCHIO IO
TpeOyeMoMy BOIPOCY, HCIIOIB30BaTh
BO3MOXKHOCTH HAYYHOTO CTHIISL.
HaBbIKaMU BesieHus 3(heKkTuBHOM
HAYYHOH TMCKYCCHH, UCTIOIH30BAHUS
COBPEMEHHOT'0 HAYYHOT'O SI3BIKA.
pa3IUYHbIE CIOCOOBI ITOCTAHOBKU
MaTeMaTHYECKUX 3a]a4 JJIsl OMTUCAHUS
TIPOLIECCOB U SIBJICHUM, CBSI3aHHBIX C
pohecCHOHANBHOM e TeIbHOCTbIO,
NPUHIMIBI aHAIKM3a HHQOpMaLuH
BBISIBJIATH (PU3UUECKYIO U
MaTeMaTU4eCcKyI0 CYIIHOCTh IPOIECCOB U
SIBIICHH, TIPETIOKUTD PA3IMIHbIE METOIbI
UX OIUCAHUS U PEIICHHUS, TIPOBECTU
aHaJIM3 COBPEMEHHBIX METOJIOB
HCCIIeJOBAaHHS

HaBBIKAMH UCIIOJIB30BAHMS COBPEMEHHBIX
MaTeMaTHYECKUX U BBIYMCIUTEIbHBIX
CPE/ICTB peleHUs] MH)KEHEPHBIX 337134,
BO3HHKAIOIIUX B X0JI€ MPO(pECCUOHATHLHON
JeSTeITbHOCTH

TuoBbIe KOHTPOIBHBIE 3a/1aHUS, METOAUYECKUE MATEPUATIbL, ONIPEIACIAIOIINE
IIpPOLIETypbl OLICHUBAaHWSA 3HAHWUM, YMEHUM MW HABBIKOB U (WJIM) OIbITa
JESATENbHOCTH, a TaKXKe KPUTEPUU M IOKa3aTeld, HEOOXOAUMBIE JUIsl OLEHKH
3HAHWM, YMEHUH, HABBIKOB M XapaKTEpHU3YyIOUIME 3Tanbl (POPMHUPOBAHUSA
KOMITIETEHIIMI B MPOLECCE OCBOEHUSI 00pa30BaTeIbHON MPOrpaMMbl IPEICTABICHBI
B [Ipunoxennn 2.

V. CIHHUCOK YYEBHOMW JIUTEPATYPBI "
NHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIVINHBI

OcHoBHas JUTEpaTypa

(21eKmpOoHHbLE U NEYamHble U30AHUS)

1. KonmakoB H.C. OCHOBBI YHCIEHHBIX METOJIOB [DJEKTpPOHHBIN pecypc]|

npaktukyM / H.C. KoHmakoB. — DIeKTpoH. TEKCTOBble AaHHbIE. — M.



MockoBckuii ryMaHuTapHbId yHUBEpcureT, 2014. — 92 ¢. — 978-5-98079-981-
6. http://www.iprbookshop.ru/39690.html

2. MokpoBa H.B. UunciieHHble METO/BI B MHKEHEPHBIX pacueTax [DIeKTPOHHBII
pecypc] : yuebHoe mocobue / H.B. Mokposa, JI.LE. CypkoBa. — DJeKTpOH.
TeKcToBble NaHHble. — CapatoB: Al Ilu Op Meaua, 2018. — 91 ¢. — 978-5-
4486-0238-2.

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

3. BacwibeB A.H. Matlab [DnexTponHslit pecypc] : camoyuutens. [Ipaktrnueckmii
noaxon / A.H. BacunbeB. — DnekTpoH. TekcToBbie gaHHbie. — CII06. : Hayka u
Texnuka, 2015. — 448 c¢. — 2227-8397.
http://www.iprbookshop.ru/43318.html

4. bouapoBa A.A. BrpluuciauTenbHas MareMaThka: y4eOHO-METOJIMYECKUM
KOMILJIEKC : ydyeOHoe nmocobue 1yist By30B / A. A. bouaposa, E. I1. JIynnosa, A. A.
Pataukos ; [mox pen. A. A. bodaposoii] ; JlanbHEBOCTOUHBIN rOCYIapCTBEHHBIN
TEXHUYECKUN YyHHMBepcuTeT. - BnamuBoctok: MW3a-Bo /lampHEBOCTOYHOTO

TeXHU4eCcKoro ynusepcurera, 2008. — 174 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:3848 13 &theme=FEFU

JlonoJIHUTeILHAS JTUTEpPaTypa

(271eKmpOHHbLE U NEeYamHble U30AHUS1)

1. Kupees, B.1A. YucneHnsle METOBI B MPUMEPAX U 3ajadyax [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / B.. Kupees, A.B. IlanTeneeB. — DneKTpoH.
naH. — Cankrt-IletepOypr : Jlans, 2015. — 448 c. — Pexum noctyma:
https://e.lanbook.com/book/65043

2. Tapacux B.II. MaremaTtnyeckoe MOJEIUPOBAHUE TEXHUYECKUX CHCTEM:
y4COHUK - M.:HUI] NHO®PA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

ITepevyens pecypcoB HH(OPMANUOHHO-TEJICKOMMYHUKAIIMOHHON CETH
«HTEpHET»


https://e.lanbook.com/book/65043
http://znanium.com/catalog.php?bookinfo=549747
http://www.iprbookshop.ru/39690.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:384813&theme=FEFU
http://www.iprbookshop.ru/43318.html
http://www.iprbookshop.ru/71739.html

1. www.edulib.ru — caifr LlentpanbHoii OMOIMOTEKH 00pa30BATENBHBIX

peCypcoB.

2. http://elibrary.ru - Hay4nas snektpoHHas OMOIHOTEKA.

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

4. http://www.rating.fio.ru — caiitr @eneparun UntepHeT-00pa3oBaHuUs.

5. http://www.netlibrary.com — CeteBast bubimorexa.

6. http://www.rsl.ru — Poccuiickas ['ocyaapcTBeHHas: OnbIroTeKa.

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

Kypchl 1 Matepuaisl o cucreme MathCad.

IlepeyeHb MHGPOPMAMOHHBIX TEXHOJIOTHHA U MPOTPAMMHOIO
o0ecneuyeHust

[Ipu ocymecTBieHun 00pa3oBaTeNbLHOTO MpoIlecca  CTyJIEHTaMH |
poheccOpCKO-NPENoIaBaTeIbCKUM ~ COCTaBOM  HCIIOJIb3YETCS  CIIEAYIolee
MIPOrpaMMHOE OOECTIICUCHHE:

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

2. MathCAD.

3. IlporpamMHOe oOecrniedeHue OHIEKTPOHHOTO pecypca caiita JBOY,
BkJrouast ObC JIBDY.

4. Marepuansl kKypca, pazmenieHsie B LMS BlackBoard, uaentudukarop:
FU50219-270800.68—SRVM-01: CrieunanpHble pa3ieibl BbICIIEH MaTEMATHUKH.

[Ipu ocymecTBieHnn 00pa3oBaTeNLHOTO Mpollecca  CTyJIEHTaMH |
po(hecCOpPCKO-TPENoIaBaTeIbCKUM ~ COCTaBOM  HCIIOJIB3YIOTCS  CIIEAYIOIINE
nH(POPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

Hayunas snexktponnas 6ubnuoreka eLIBRARY.

DeKTpOHHO-OMOIMOTEeYHAs cHCTeMa U3aTeNbCTBa «JIaHby.

OnexTpoHHO-0MOMMOTeuHast cuctema «[PRbooksy.

DIeKTPOHHO-OMOIMOTEUHAs CUCTeMa «Znaniumy

Nudpopmannonnas cuctema "EJIMHOE OKHO noctyna k oOpa3oBaTenbHBIM

pecypcam".


http://pts-russia.com/products/mathcad/learning-and-download.html
http://www.edulib.ru/
http://www.rsl.ru/
http://www.netlibrary.com/
http://www.rating.fio.ru/
http://www.auditiorium.ru/
http://elibrary.ru/

VI. METOJMYECKHUE YKA3AHUS IO OCBOEHMIO
T CHUTLIAHBI

Ha u3yuenue AMCHUIUIMHBI OTBOAUTCA 36 yaca ayJAMTOPHBIX 3aHITHH U 72
gaca CaMOCTOSITENbHOW paboThl. [lman-rpaduk camMocCTOATENBbHON  pabOThHI
pa3menieH B [Ipunoxenun 1.

PexoMeHAalUM N0 MCMOJIB30BAHUIO MATEPHAJIOB Y4eOHO-METOAMYECKOr0
KOMIUIeKca. Ha JIeKIMOHHBIX M MPAKTUYECKUX 3aHSITUSIX IPENoJaBaTellb
KOHTPOJUpPYeT paldoTy CTYACHTOB, OTBEYAeT HAa BO3HHUKAIOIIUE BOIPOCHI,
MOJICKA3bIBA€T XOJ M METOJ] pelieHus. Ecau mogydyeHHbIX B ayJUTOPUU 3HAHUMA
OKa)K€TCsSl HEJIOCTATOYHO, CTYACHT MOKET CaMOCTOSITEJIbHO MOBTOPHO IPOYECTh
JEKIHUI0 WIM COOTBETCTBYIOIIEE IOCOOHME, MPOCMOTPETh MPAKTHKYM C
pa3zoOpaHHbIMU TpuMepamu. [l camMoCTOSTENbHOM pabOThl PEKOMEHIyeTCs
MCIIOJIb30BaTh METOJIMYECKUE YKA3aHUSI U MaTrepualibl 1Mo Kypcey «CrnenuanbHble
paszensl  BbICIIEH MaTeMaTukw» pasmelieHHsle B cucreme BlackBoard,
uneatudukarop kypca FUS50219-27.0800.68-SRVMO1: CnenmanbHbie pa3aeibl
BBICIIIE MaTEeMATHUKH.

[Ipy BBIMOTHEHUU 33JaHUSl HA MPAKTUUYECKOM 3aHSATUU CJENYET BBINOJIHUTH
3aJlaHie «Io o0pasily», MPEeAIOKEHHOMY IpernojiaBaresieM U chopmMylIupoBaTh
BONPOCHI. 3aTeM BBHINOJHUTh WHAMBUAYyalbHOE 3ananue. (CaMOCTOSTENbHYIO
paboTy MOKHO BBITIOJHATH KaK HA ayJIMTOPHOM 3aHSTUHU, TAK U CaMOCTOSITEIIEHO
BO BHeayauTopHoe Bpems. [lpu sToM pe3ynpTaT HEOOXOOUMO OTIPABUTh
MIPENOJIaBATEIIO Ha IPOBEPKY.

[locne BBINOJHEHMS 3aJaHMs], CTYACHT 3allMINAET €ro MNpernoAaBaTeNio B
Ha3HAYEHHOE BpeMsl.

Pexomennanum mo padore ¢ Jureparypod. TeopeTuueckuii U
NPAKTUYECKUN MaTepHall Kypca pa3bsiCHEH B MaTepHaliax y4eOHO-METOAMYECKOro
KOMIUIeKca, mpeacTaBiaeHHoro B cucteme BlackBoard, yaeOHnkax u mocobusix u3
CIIICKA OCHOBHOM U JIOTIOJIHUTEIBLHOM JIUTEPATYPHI.

PexoMeHaaluM 1O MOATOTOBKE K JK3aMeHY. YCIEIIHAas IOATOTOBKA K

9K3aMCHY BKIIIO4YacT pa60Ty Ha IMPAKTHUYCCKHUX 3aHATUAX B TCUCHHC CCMCCTpaA,



BBIITIOJIHCHUE BCECX SajlaHI/Iﬁ npenogaBarciii MW IOATOTOBKY TCOPETHUUYCCKOIO
Marcpuaia. HpI/I IMOATOTOBKE K JK3aMCHY HGO6XOI[I/IMO OCBOUTBb TCOPHIO:

pa306paTB OCHOBHBIC TCMbI, IIOCTAHOBKH 3aJa49U U UCIIOJIb3YCMBIC MCTOAbI



Ipuiaoxenue 1 k padoyei nporpaMmMe y4eOHOM M CHUIINHBI

MUWHHCTEPCTBO OFPASOBAHUS U HAYKU POCCUIICKON ®EJEPALIN
®denepanabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO OOpa3oBaHUs
«Jla1bHEeBOCTOYHBIN (eaepaibHbIi YHUBEPCUTET)

(IBOY)

NHKEHEPHAS HIKOJIA

YYEBHO-METO/JMYECKOE OBECIHEYEHUE CAMOCTOSTEJIBHOH
PABOTbBI OBYYAIOIIIUXCA

mo JMCuuIlJInHe «Cneunanbnme pa3aeabl BbICHIEH MAaTEeMAaTUKH)
Hanpasiaenue noaroroBku — 08.04.01 «CtpouTtenbcTBOY
MarucTepckas nporpamma «Teopus U MpakTUKa OPraHU3alMOHHO-TEXHOJOTUYECKUX U SKOHOMUYECKUX
peuIeHui
®opma NOATOTOBKU (04HASA)

BaaaguBocTok
2017



ILnan-rpauk BbIIOJHEHUS] CAMOCTOATEILHOM PA0OTHI IO IUCHMIIIIMHE

Ne Jata/cpoxn Bua camocrosiTe1bHOM IIpumepHbie dopma
n/n BBINOJIHEHHS padoThI HOPMBI BpeMEeHH | KOHTPOJS
HA BbINOJIHEHHE

1 5 Hepens ITonroroBka Kk yCTHOMY 6 YO-1
ceMmecTpa omnpocy no temam 1-2

2 10 nenens Pemenue 3aganuii mo temam 12 I1P-12
ceMmecTpa 1-3

3 15 nenens ITonroroBka Kk yCTHOMY 6 YO-1
ceMmecTpa OMpoCy MO TeMaM 3aHITUH 4-

5

4 18 Henena Penrenue 3amanuii mo teMam 12 I1P-12
ceMecTpa 3aHATUH 4-5

6 18 Henensa [ToaroroBka Kk sK3aMeHy 36 DK3aMeH
cemecTtpa

HTroro | 72 yac.

XapakTepucTUKAa 32JJaHNH V11 CAMOCTOSITEJIbHOI padoThl 00y4aKOIIUXCH U
MeTOAUYECKHE PEKOMEHIAIUM 110 UX BHINIOJIHEHUIO

NuauBuayajbHble 3a1aHUs

[Ipn opranuzanmuu CaMOCTOSATENIbHOW pabOThl  MpenojaBaTeslb JOJKEH
YYUTBHIBATh YPOBEHb IMOJTOTOBKU KaXKJIOrO CTyJACHTa W TMPEIABUJIETH TPYIHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTH IIPH BBIIOJHCHUH CaMOCTOSTEIBHOW pabOTHI.
[IpenogaBarens JaeT KOKJIOMY CTYJCHTY WHIUBUTy aJIbHBIC u
muddepeHImpoBaHHbIe 3aMaHusg. HekoTopble W3 HUX MOTYT OCYIIECTBIISTHCS B
TpyIIIe. Brimaua WHIUBUAYAIbHBIX  pacyeTHO-TpapuIecKux 3aJJaHUN
MIPOU3BOJIUTCS] B 3aBUCUMOCTH OT MPOXOJUMON TEMATUKU Kypca U ONpeAesieTCs
npenogaBareneM. [lanee mpuBoasSTCS 00pa3iibl PEIICHUSI.

NupuBuayaiabHoe 3aganue 1 mo teme «YUmuciieHHoe pelieHue 3agauyu
Ko xast OY 1-ro nopsigka».

3aganme 1. Haittu pemenne 3amaun  Komm wmetomom  Ditnepa ¢
rcnojb3oBaHueM Mathcad:

Y
V7

y =x+cos|~=|, y(x,)=y,,




Pewenue: nucmune Mathcad

|:x _lﬂll w1
x, =05 v =06 p=10 x =13 h=—— z d h=01 flx,v) = x+ cos L_
0 0 n :
L L7
1=0.n x = % +1-b Y = ¥ +h- fl:_xl‘}.j_]
0 0
0 0.5 ] 0.6 25 T T T T T %
- *
! 0.6 1 0.74744 2+ + i
2| 07 2| 0.90348 . o
¥ A -
- | of 3| 10677 soe i
=2l 09 4| 123967 | =
L ]
5| 1 v=5]| 141889 I
5] 1.1 & 1.60485 04 06 08 1 12 14 16
7 1-2 7 1.79701 X
g 13 8 1.99482
2 14 9 219772
i 15 i0| 2.40516
11 2.6166
zD:= 0e
Zj_._:= Kl‘:—xu—l.h
LA h- Fl.xi‘:r.i]
0
BT T T T T%
0 0.6 .
1| 074744 3| .
*
2| 0.90348 - .
z LEF * -
3 1.0677 *Ee .
4| 1.23967 1| -
*
z=| 5| 141889 peler o
6| 1.50485 04 06 08 12 14 16
7 1.79701 X
8 1.99482
9 2.19772
10| 2.40516
11 2.6166

3ananue 2. Haiitu pemenre 3agaun Komun merogom Pynre-KyTTel 4-ro nopsaka

Pewenue: nucmune Mathcad



Kl ¢ b-flx,y]

"k h-ElY
K2 h- f|x:‘:i— IHT ,.|

(b h-E2)
Kj{—]:-f|.\:-:i—?yi+ . _.|

K4« h-flx+hy+ h-K3)

... (K1+2K)+ K3+ K4)
i

6
2.5 T T T T T %
L
1 L
*
Z B ¢ .
YT Y
| 1
*
0.5 * | 1 ] ] ]
T4 06 08 12 14 14
X
BeTpoetHan dyHELMA
Grven
i t "|
P -1 —cn:-| H,} [=0
\ '3._.1
P(ld)=25
P = Odesolve(t,2.4)

0.6

0.75237

0.91327

1.08227

1.25888

144262

1.63293

1.82927

2.03106

-
|
LY T = O N T s ) N Y ST I L O O e |

2.23775

et
(=]

2.44876

[y
P

2.66358
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0.6

0.7

0.8

0.9

L1

1.2

1.3

LYo N I e T O R Yy A I I )

1.4

=
b=

1.5

NuauBuayajabHOoe 3aJaHue 2 1O TeMe «ANNPOKCHMANUA (YyHKIUA

METOAOM HAMMCHBIIUX KBAAPATOB).

3apanue 1. [TocTpouTth 10 3aaHHBIM TaOJIUYHBIM JaHHBIM KYCOYHO-TMHEHHYFO

AIlIIIPOKCUMAaIUIO
Xy = 0.41 X = 0.46 X,
Vo= 257418 V= 2.32513 ¥y
1i=0.4 n==a

2.09336

Pewenue: nucmune Mathcad

0.6

bl
Il

¥3 = 1.86203

X

Y4

4°

= 1.74926

0.65

=0.72

Y5= 1.62098



X 1 ¥; '
A = B. = 8. = lsolve(A.,B.'!
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3ananue 2. [locTpouTh 1O 3aJaHHBIM TaOJIUYHBIM JTAHHBIM JIMHEHHYIO

AIllIIPOKCUMAINIO MCTOAOM HAMMCHBIINX KBAAPATOB
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I/IHIII/IBI/IIlyaJIl:HOG 3aJjaHue 3 no Tteme «UncjieHHoe HHTEIrPUPOBAHUECY.

3apanme 1. Boruncnurh 3HaueHue ONPEAeICHHOI0 HHTErpajia ¢ TOMOUIBIO
IpOoCTEHIINX KBaapaTypHbIX hopmya u popmyin ['aycca-UeOblmiena.

1
a=12 b=24 h=— n=12 1=0_mn
10
N =12
X = e + 1-h ¥. = L =
IE.5—|':&'|'
| L

Find the Integral using MathCAD formuda:

24
! dx = (L6368%
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IIpaBuno Tpaneuui:
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NuausBuayanbHoe 3aganue 4 no reme «Merox Mounte-KapJio».

3ananue 1. Beruncnuth mioniags noa KpUBOM ¢ MOMOIIbI0 MeTo/1a MoHTe-

Kapno, IrCHCPHUPOBATE PABHOMEPHO paClIpCACIICHHBIC cnyqaﬁHBIe qucijia.

Meron Monte-Kapio:



for = [0,n), fixl= (10=Vn

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

n=8 y=0
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{assigns the random variable and compares it to whether it is
under or over the area)

{number of points inside the area)

M.(a-
I= % = 100 (the appmx. square of area)

NuauBuayajabHoe 3aganue S mo teme «/IucnepcuoHHbIin
3aganue.

AHAJIHU3»

ITpumep 1. [TocTaBku NpOAYyKIMH 1JI Ballled KOMIIAHUU OCYIIECTBIISIOTCA
TpeMs nocraBumkamu («Mera+», «Kocta» u « Tpammy») B pa3Hoe BpeMsi: JTHEBHbIE
Yachl, HOUYHBIE CMEHBI U Ja)X€ B Yachl NepecMeHKU. KOHTpOJIb 3a KaueCcTBOM
MPOAYKIMU B IHEBHOE BPEMS BBIIIIE, YEM B JIpyroe Bpemsi. Bamu coOpaHbl JaHHBIE
C OIICHKaMU KauecTBa (B Oayuiax), TpeOyeTcst OIICHUTh €CTh JI OTJINYUE B KAUYECTBE

MPOYKIHHU, KOTOPast MOCTABJSETCS B pa3HOE BpeMs?

JIHeBHas cMeHa Hounas cmena IlepecmeHka
«Mera+» 77,06 93,12 77,05
«Koctay 81,14 88,13 78,11
«Tpamn» 82,02 81,18 79,91
OnHogakTOPHBIH IMCIIEPCHOHHBIH
aHaAJIN3
I'pynnoi Cuem Cymma | Cpeonee | /{ucnepcus




Cronber 1 3 240,2 | 80,0733333 | 7,00373333
Cronbern 2 3 262,4 | 87,4766666 | 35,9610333
Cronbern 3 3 235,0 | 78,3566666 | 2,09053333
JlycriepcuOHHBIN aHau3
F-
Hcemounuk P- Kpumuu
sapuayuu SS df MS F 3Hauenue .
Mesxay rpynmnamu 140,930688 2 170,4653444 | 4,69192377 | 0,05932788 | 5,143252
BuyTpu rpynn 90,1106 6 | 15,0184333
Htoro 231,041288 8

PesynbpraTel pacuera nokaseiBatot, uyto Ferar < Fxputuu (4,691 < 5,14),
CJIEN0BATENILHO, OTJIMYME B KAYECTBE MMOCTABISIEMON TPOAYKIINH B PA3HOE BpEMS
orcytcTByeT. Kpome Toro, P-3HaueHue (BepOsITHOCTh HCTUHHOCTH HYJIEBOM
TUIIOTE3bl O paBEHCTBE cpeiHuX) mpeBbiaeT 0,05, T.e. OHa HE MOXKET ObITh
OTKJIOHEHA.

MOKHO CUMTaTh TOKa3aHHBIM TOT ()aKT, YTO KAYECTBO IMOCTABIISIEMOMN
MPOAYKIIMU HE 3aBUCUT OT BPEMEHU MTOCTaBKH U SIBJIICTCS OJIMHAKOBBIM B pa3HOE
BpeMs.

Komanne! Ha BeinonHeHue B Excel:«CepBucy» - «AHanu3 qaHHBIX) -

«OnHO(DAaKTOPHBIN TUCTIEPCUOHHBIA aHATIU3Y.

NuauBuayanabHoe 3aganue 6 no reme «YucieHHbIe METOABI PELICHUS CUCTEM
JIMHEHHBIX YPaBHEHUIN»

3ananme. Pemiuts 3agannyro CJIAY merogom urepauuii

0.13 0.27 -0.22 -0.18 1.21

-0.21 0 -0.45 0.18 -0.33
A= B:=

0.12 0.13 -0.33 0.18 -0.33

033 -0.05 0.06 -0.28 -0.17
Xp=B &:=0.01 g:=nomm2(A) g=0.687

g
]ﬂ{(l - q)'—}
B

k = max®)J _ 4 k = 14.849

In(q)




x:=|i< 0

X1 AXp+B

while |max(X1 - Xj| > 0.001
1< 1+1
Xi+1< AX;j+B

Xir1

1.24
—0.485
—0.156

0.199

YcrHbIE OnIPOCHI

YCTHBIE OIPOCHI  OCYLIECTBISIIOTCS  NPENOAABATEIEM IO  3aBEPIICHUIO
M3Yy4YEHHUs1 KaXJ0ro paszena. Bompocel U 3aaHusl NMPUBENEHBI B NMPUIIOKECHUM 2.
JUIs TOATOTOBKM HCIOJIB3YE€TCS OCHOBHAs W JOIOJHUTENBHAS JIUTEPATypa I10
mucuuiinae  «CrnenyanbHble  pa3/ienbl  BBICHIEW MAaTeMaTUKW», a TakKkKe
undopmanus, pazmeniennas B LMS BlackBoard.

Bompockl, BO3HMKArOIME B IMPOLECCE IMOATOTOBKH, CTYAEHT MOXET 3aJaTh

MperoiaBaTeNnio 000 Ha KOHCYNbTALUAX, JUOO dYepe3 CIEeIHUalbHOE CPEACTBO

LMS BlackBoard.

TecTupoBanue
TecTupoBaHue He IPEXYCMOTPEHO
TpeOoBaHus K MpeaCTABJICHUIO U 0QPOPMIICHUIO Pe3yJIbTATOB
CaMOCTOAATEIbHOI PadOThI

Pe3ynbrarel camMocTOSATENbHOH pabOThl CTYIAEHT BBINOJHSIET B BUJE
pacueTHoO-TpaduyecKoil paboThl MO KaXIOMY H3ydaeMoMy paszaeny. Pemienue
IPEeI0AKEHHOTO MPENoJaBaTeNIeM 3aaHUs T0JKHO ObITh MPOBEACHO YKa3aHHBIMU
MeToJaMH ¢ mnomoulplo cpeactB Mathcad u  compoBoxaarbes rpadukamu,
WUTIOCTPUPYIOUIMMU Pe3yJIbTaThl CPABHEHMS U3y4aeMbIX METOJ0B pemeHus. [Ipu

9TOM HCIHOJIB3YIOTCA BO3MOKXHOCTHU BBIYHCJIUTEIILHOU CpCIbl Mathcad mo



MIPUMEHEHUIO BCTPOCHHBIX (DYHKITUH IS OIEHKH MTOTPENTHOCTH. BBITIOJIHEHHBIE
MIPOBEPEHHBIE 3a/IaHKs OTCHUIAIOTCS MpenoaaBarento uepes cucteMy BlackBoard.
Kputepun oieHKH BBINOJHEHHSI CAMOCTOSATEIBHOIH PadoThI
CamocrosiTenbHass paboTa CTYACHTOB BKIIOYAET pacueTHO-rpaduueckne
paboThI MO KAXJAOMY H3y4aeMOMY pa3/ieny, KOTOpPbIE JIOJDKHBI ObITh 3aIIHUINCHBI Y
IperojaBares, a TaKkKe MOArOTOBKY K YCTHBIM orpocaM. BrllloniHeHre U 3ammra
pacueTHO-Tpauueckux paboT oOsi3aTeNbHbl IS Clayd dK3aMeHa, MPU ATOM Ha
AK3aMEH BBIHOCSITCSI TOJIBKO TEOPETUYECKUE BOMPOCHL. KpuTepnu O1eHKH KaxK0ro

BUJIa PaOOTHI MPUBEIEHBI B IPUIIOKEHHUH 2.



IIpuioxkenue 2 Kk pado4yeid nporpaMmMe y4eOHOM U CHUIINHBI

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJIEPALIMN
denepanabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«Jla1bHEeBOCTOYHBIN (eaepabHbII YHUBEPCUTET)

(ABDY)

NHXEHEPHAS IIKOJIA

®OH/J ONEHOYHbLIX CPEACTB

o AMCIHMIIJINHE «Cneunanbnue pa3aeiabl BbICHIEH MaTeMaTUKH
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IHacmopt ®OC

Koa u ¢popmysmposka Jtanbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIETeHIHH
pasJIMyYHbIE CIIOCOOBI OCTAHOBKHM MAaTEMAaTHYECKHUX
OIIK-10 crocobHocTh 1 3a/1a4 /I ONIMICAHMS TIPOIIECCOB U SIBJICHUH,
TOTOBHOCTBIO 3uaer i
CBSI3aHHBIX C MPO(YECCHOHATBHOMN JEATENLHOCTHIO,
OPHECHTHPOBATHCS B IPUHIMIIBL aHANIN3a HHGOpMAIUU
HIOCTAHOBKE 3a/1a4H,
BBISBJIATH (DU3MUECKYIO M MATEMATHUYECKYIO
[PUMEHSTh 3HAHUS O y
CYIIHOCTH TIPOIIECCOB U SIBJICHUH, TPEITIOKHUTh
COBPEMEHHBIX METOJaX
VMeeT | pasiaMuHBIE METOJBI MX OMKMCAHUS U PELIEHHS,
MCCIIEIOBAHMS,
MPOBECTH aHAJN3 COBPEMEHHBIX METO/IOB
AHAIIM3UPOBATH,
UCCIIEJOBAHUS
CHHTE3UPOBAThH u
KPHTHYECKH HaBBIKAMH UCIIOJIb30BAHMUS COBPEMEHHBIX
PE3IOMHPOBATH Brancer | MATCMATHUIECKHX i BLIMHCTHTENBHBIX CPEACTB
MH OpMAITHIO HCCIIEJOBAHMS MHKEHEPHBIX 3314, BOSHUKAIONIUX B
X0Jie TIPOPECCHOHATBHOM JIEITETbHOCTH
OCHOBBI METOJIOB ITPOEKTUPOBAHUS HHIKEHEPHBIX
3Haer CHCTEM, 3JaHUH M COOPYIKEHUI U MaTEMATHYECKHX
OK-5 oGIagaHme METO/I0B MHKCHEPHBIX PacueTOB
3HAHUSAMU METOJI0B pa3pabarbiBaTh (PU3UKO-MEXaHUUYECKHE,
IPOEKTUPOBAHKS MaTeMaTHYECKHE M KOMITBFOTEPHBIE MOJIEIH,
WH)KEHEPHBIX ~ CHCTEM | YMeeT | MpeHa3HAYCHHBIX ISl COBEPUICHCTBOBAHMS
37aHUI ¥ COOPYKEHHUM, METOJIMK PACYETOB MHKEHEPHBIX CHCTEM, 3aHUN U
MX  KOHCTPYKTHBHBIX COOpYKEHUI
SJICMCHTOB,  BKJIKOYad CITOCOOHOCTBIO IPUMEHSTH OCHOBBEI COBPEMEHHBIX
METOZIMKHI MHXKCHEPHBIX TeOopHi, PU3UKO-MATEMATHYCCKUX H
pacdyeToB  CHCTCM M BBIYHCIUTEIBHBIX METOOB, OCBAUBATH HOBEIE
MpOecCHOHANBHBIX Biageer | cucreMbl KOMIBIOTEPHOM MaTeMaTHKH,
HpOrpaMm pactcera KOMITBIOTEPHOTO TIPOEKTHPOBAHUSI TSI
3} (EeKTHBHOTO penieHu o MPodheCcCHOHATBHBIX
3a1a4
3maer OCHOBBI BEJICHHS HAYYHBIX JIUCKYCCHH, HOPMBI
OK-9 CIIOCOOHOCTH Hay9HOro CTHIIA.
BECTH HaY9IHYIO OpraHu30BaTh HAYYHYIO JUCKYCCHIO IO TpeOyeMOoMy
JIMCKYCCHIO,  BJIAJICHUE | YMEET | BONPOCY, UCIIOJIB30BATH BO3MOKHOCTH HAYYHOIO
HOpMaMu HAy4YHOTO CTHJIS.
et COBPECMCHHOTO HaBBIKaMH Be/IeHUs (D PEKTUBHON HAYIHOU
PYCCKOTO A3bIKa Brnameer | QUCKycCHHM, HCIIOIB30BAHUSA COBPEMEHHOIO
HAYYHOTO S3IKA.

HIkana oueHuBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMITETEHIIMH

Koa n Irtanbl GopMUPOBAHUSA KpHUTepuHu NoKa3aTeJIn
¢hopmyaupoBK KOMIIeTeHIUH
a
KOMIIeTeHIINH

OIIK-10 3HAET pa3iIu4HbIC 3HaHME  IPOLECCOB U | 3HAHHUE aKTyalbHOU
CIOCOOHOCTh | | (TIOPOTOB | CIIOCOOBI SIBICHUH, CBA3aHHBIX C | HAyYHO-TEXHHYECKOH
TOTOBHOCTBIO BIN MTOCTAHOBKH npodeccCHOHaNBEHOMN JIUTEPATypHI; 3HaHUE
OpUEHTUPOBATh | YPOBEHb) | MaTeMaTHYECKHX JeSITeIbHOCTBIO, paBUI odopmiienns




3amad JUIS | KPUTEPUEB HAIEKHOCTH M | KOHCTPYKTOPCKOM
OTUCaHUS paborocnocobHOCTH JOKyMEHTaIN B
TIPOIIECCOB u | cucteM U 00bekToB B | coorBercTBuu ¢ ECK]]
SIBJICHUH, cBoeit MPeIMETHOM
CBSI3aHHBIX ¢ | obmactu
npodheCCHOHATBHOMN
JeSITeTbHOCTEIO,
TIPUHITUIIBI aHAaJH3a
nHpOpMannu
BBISIBIIATH CIIOCOOHOCTh CcOOpaTh ¥ | CIOCOOHOCTH  OIIEHMBATH
¢busnueckyto U | TIpOaHAIN3UPOBATh YPOBEHb nokasarenei
MaTeMaTHYECKyIO uHpopmanuio, KOTOpas | KayecTna, KOTOpBIE
Csl B IOCTAaHOBKE CYIIHOCTb TTOMOJKET BEIOPATH | HOCTHKHMEI pu
3a1aun, MIPOIIECCOB 1 | HOpMaTUBHBIC TIOKA3aTeNW | JOCTYIHBIX  IpOIEccax,
TIPAMEHSTh yMmeer SIBITCHHUIA, KadecTBa TepcoHale, pecypcax,
3HaHUSA 0 | (mpomBU | MPEIUIOKUTH HHPPACTPYKTYpE u
COBPEMEHHBIX HYTBII pasyInuHbIE METOJIBI (DMHAHCOBBIX CpeCTBaX B
MeToax YPOBCHB) | UX  ONHCAHUSI U KOHKPETHBIX YCIIOBHSX
HCCJICAOBAHMUA, peuicHus, NMpoBECTH IMpOn3BOJICTBA
aHAJTM3UPOBATh, aHamn3
CHHTE3UPOBATh COBPEMEHHBIX
U KPUTHYECKU METOZIOB
pe3OMHUpPOBaTh HCCIICIOBAHMS
HHPOPMALIUIO HaBBIKAMH BIQJICHUEC METOJAMH ¥ | CIIOCOOHOCTH TIPOBECTH
HCIOJIb30BAHUS CpelCTBaMH OLEHKH U | aHalu3 BO3MOXKHOCTEH
COBPEMEHHBIX aHanmu3a COOTBETCTBHSI | MOSIBICHHS HEIOMYCTHMBIX
BIIAZICET MAaTEMAaTUYCCKUX H IPEABABIACMBIM HECOOTBETCTBUM
Goxy | BPIACTHTENbHBIX TpeGOBaHUAM K | (medekroB) pu
gny CpeICTB TIPOEKTHPYEMOU TIPOU3BOJICTBE u
yPOBCHD HCCIICTOBAHUS TPOAYKUMH, MU MPH | HCMONb30BAHAN
ocpoeny | MTUKEHEPHBIX OKa3aHHUU TPOCKTHPYEMOH (3KCHJ‘IyaTaIII/II/12
1) 3amad, YCIYTHl, WIH BBIMOJNHEHHH | IPOEKTHPYeMOH
BO3HHMKAIOMIUX B | MPOEKTUPYyEMOH paboThI OPOAYKIUK, WIH  TpH
Xofie OKa3aHUU MPOEKTHPYEMOU
npodecCHOHANbHOMN YCIIyTH, WIH BBITOTHEHUH
JESITENbHOCTH POEKTHPYEMOii paboThI
OK-5 OCHOBBI ~ METOJIOB | 3HaHHE METOZOB | 3HAHHE aKTyaJTbHOM
obnamanme TIPOEKTHPOBAHUS TIPOEKTHPOBAHUS 1 | HAYYHO-TEXHUYECKOM
3HAHUAMHI - HIDKCHEPHBIX OCHOBBI MATCMAaTHYCCKUX | JTUTEPATYPHI; 3HAHUE
METOAOB (noporos CHCTEM, 3NAHHA M | METOZIOB WH)KCHEPHBIX | MPaBHII oq)?pMneHm
MPOCKTHPOBAHU | .. COOpY>KEHHH U | pacueToB KOHCTPYKTOPCKOM
A MHKCHEPHbIX ypOBeHb) MaTeMAaTHYCCKUX JIOKyMEHTaIN B
CHCTEM 3JaHUU METOJIOB cootBercTBun ¢ ECKJ]
U COOPYKEHHH, WHXEHEPHBIX
175:4 pacyeToB
KOHCTPYKTHBHBI pa3pabatbIBaTh yMCHUE BEIOMpATH | CIIOCOOHOCTh  TNPHMEHSTH
X  JJIEMEHTOB, ¢du3mKo- aJleKBaTHBIE METOJIbl | COBPEMEHHbIE TEopuH,
BKITIOYAst MEXaHUYEeCKUe, pELIeHUs] TEOPETHUYECKHX, | (PM3MKO-MaTeMaTH4eCKHe
METOOUKH MAaTEMAaTUYCCKUEC U MPUKIaJHBIX )51 u BBIYNCIIUTCIIBHBIC
HWHXCHCPHBIX KOMIIBIOTECPHBIC OKCIICPUMECHTAJIbHBIX MCTObI, YBEPCHHLBIC
pacueToB ymeer MO/IEJH, 3amad, HaBBIKH paboTsl c
CUCTEM U | (mpoIBM | MpeaHa3HAYEHHBIX MaKeTaMu TIPUKJIATHBIX
npoecCHOHANlb | HYTHIH UL TporpamMm
HBIX IPOrpamMM | ypOBEHB) | COBEPIICHCTBOBAHH
pacuera s METOJIUK
pacueToB
HWHXCHCPHBIX
CHCTEM, 3JaHUM U
COOpYKeHUH
BJaIeeT | CIOCOOHOCTHIO CIOCOOHOCTh ~ pemIaTh | CIIOCOOHOCTH
(rryOOKM | IPUMEHSTH OCHOBBI | CIIOKHBIC HAy4YHO- | CaMOCTOSITEIBHO
i COBPEMEHHBIX TEXHUYECKUE 3aa4d, | OCBaMBaTh W TIPHMEHATH
YpOBeHb | Teopwif, (U3MKO- | KOTOpBIE  JUIS  CBOErO | COBPEMEHHBIE TEeOopuH,
OCBOCHM | MaTeMaTHUYECKUX U | U3y4EHUs TpeOyIoT | (QU3NKO-MaTeMaTHYeCKHue
5[) BBIYUCJIUTCIIBHBIX pa3pa60TK1/I 1 IIPUMCHCHUSA u BBIYNCIIUTCIIBHBIC




METOJIOB, MaTeMAaTHICCKUX U | METOIbI, HOBBIC CHCTEMBI
OCBaWBaTh  HOBEIC | KOMIBIOTEPHBIX MOJENCH. | KOMIIBIOTEPHOM
CHUCTCMbI MaT€MaTUKH U CHCTCMbI
KOMIIBIOTEPHOM KOMITBIOTEPHOTO
MaTeMaTHKH, MIPOEKTHPOBAHUS Ui
KOMIIBIOTEPHOTO 3G PEKTUBHOTO  pelIeHHUs
MIPOEKTHPOBAHUS npodeccHOHaTbHBIX 33134
it 3PPEKTHBHOTO
PpeIIeHUI0
po¢heCCHOHATHHEI
X 337124
3HAeT OCHOBEI 3HaHue OCHOB BeaeHus | CrnocoOHOCTh
(moporos HAayYHBIX IUCKYCCHH, | CQOPMYJINPOBATH OCHOBBHI
o BCACHUS Hay4YHBIX
BIA . HCIOJIH30BaHUE BEACHUS HAY9IHBIX
TVICKYCCHI, HOPMEBI .
YPOBEHB) COBPEMEHHBIX HOpPM | ITUCKYCCHI
HAyYHOTO CTHJIA.
HAyYHOTO CTHJIS
OK-9 yMmeer OpraHu30BaTh YMCHHE OPraHU30BaTh | 3HAHHE OCHOB
MPOJBH | HAYYHYIO U TPOBECTH HAYYHYIO | OPraHU3AI[MH W BEJCHHS
CLI0COGHOCTE EII’)FHﬁ HH}CIK Zcmo o | JWUCK I(?cmo Y yHa HE YHBIX JUCKYCCHUHM Ha
BECTH HAYYHYIO M Y v Y Y
YpOBEHB) | Tpebyemomy npo(eCCHOHANBHYIO TEMY | IPO(PECCHOHATBHBIC TEMbI
JIICKYCCHIO,
BOTIPOCY,
BIIaJICHUE
HCIOJIH30BaTh
HOpMaMH
BO3MOKHOCTH
HayJHOTO CTHIISA
HAYYHOTO CTHJISL.
COBPEMEHHOT0
BIIaJIeeT HaBbIKaMU CIOCOOHOCTh CnocoGHOCTh
PYCCKOTO sI3bIKa
(TyOoku | BepeHuUs 3¢ GEKTHBHO CaMOCTOSITENILHO
i 3¢ G eKTHBHOI OpraHM30BaTh  HAYYHYIO | OPTraHM30BaTh M MPOBECTH
YPOBCHb | Hay4yHOU JMCKYCCHUIO  C  LENbIO | HAy4HYIO JIUCKYCCHIO C
OCBOCHH | IWCKYCCHH, pemeHns aKTyaJbHOH | LENbIo pereHus
) HCIIOJIb30BAHUSA WHXEHEPHOU 3a1auu AKTyaJIbHOM HMH)KEHEPHOH
COBPEMEHHOT'0 3amaun

HAY4YHOTI'O fA3bIKa.

MeTozmqecmle MaTepUualbl, onpeac/Jasiromuce nmpouecaypbl OHCHNBaHUA

1. AnmnpokcuManMoOHHbIE (HOPMYJIbI

pPe3yabTaTOB OCBOCHUA JUCHHUILJINHDI

HepequL THIIOBBIX IK3AMCHAIIUOHHBIX BOIIPOCOB

HOpiIIIOK TOYHOCTH.

2. Meroapl Ouinepa, Pynre-Kyrtra

JJIA HpI/I6JII/I)KCHI/ISI ITPON3BOAHBIX.

pemenust 3amaun Komm gis O/LY,

OICHKa IIOIPCHIHOCTH. HpaKTI/I‘-IGCKOC IpaBuJIO I OHOCHKH IIOI'PCIIHOCTH

(nBOIiHOM TIepecueT). 3aBUCUMOCTD MOTPEITHOCTH OT Iara.

3. IloHsATHE amnmpoKCHUMAalWH, CXOAUMOCTH W YCTOMYMBOCTH Pa3HOCTHOU

CXCMBI, TOPAAOK AIlIIPOKCHUMAIINH, CKOPOCTh CXOAUMOCTH.

4. 3amaya TOYEYHOM aNmpoKCUMaluu (QYHKIMM.

MHorowieH Jlarpanxa.

HNHTEpnONAMOHHBIN

3. KYCO‘IHO-JIHHGP'IHaSI, KYCOYHO-KBaJApaTU4IHas alllipOKCUMaAI .




6. Hurepnomsiius kyOudyeckum crutaitHoM. Berpoennbsie gynkinuu Mathcad
JUTSL UHTEPTIOJIALINH.

7. Meton HaMMEHBIINX KBAApaTOB. JIMHEWHAsA, KBapaTUYHASI PErPECCU.

8. Ilpocreiimme kBagparypHble (HOPMYJIbl TPSIMOYTOJbHUKOB, Tpamemui,
Cumricona npuOIMKEHHOTO BBIYUCIICHUS HHTETPAJIOB.

9. Ksaaparypusie hopmynsl ['aycca-UeObimera

10. 'enepupoBaHue cily4ailHbIX YuceNd BCTPOEHHBIMH (pyHKImMsmMu Mathcad,
PAaBHOMEPHOE M HOPMAaJbHOE pacHpenesieHue. MareMaThdecKoe OKHUJaHHE,
TUCIIEPCHS.

11. Merox Monte-Kapino BeIYMCIEHNS ONPEACIICHHBIX UHTErPAJIOB, KPATHBIX
UHTErPaJIOB.

12. ¢ nomouipto LU- paznoxeHus.

13. UtepaniionHble METOMBl PEIICHUSI CUCTEM JIMHEHMHBIX YpaBHEHMIA,
YCJIOBHSI CXOAMMOCTH.

14. Meton mpoCTOM WTEpAllMM PEUICHUS CUCTEM JIMHEWHBIX YpPaBHEHHI.

Merton 3elinens.

HepequL THIIOBBIX JK3aMCHAIINOHHBIX 3a/1a41
HpI/I YCJIOBHH BBIIIOJIHCHUA W 3alIUTBI BCCX paC‘IGTHO-Fpa(bI/ILICCKHX 3aﬂaHHﬁ

I10 U3y4YaCMBbIM pas3aciiaM 3aJa4di Ha SK3aMCH HC BBIHOCATCA.

Oo0pa3zen 3k3aMeHAIIMOHHOT0 OMJIeTa
1. (teoperuueckuit  Bompoc) 3ajgaya  TOYEUYHOW  aANIPOKCHUMAIIUH.
NuTepnonsunonHbeil MHOTOWIEH Jlarpanxa.
2. (Teopermyeckuii Bompoc) HWrepanrioHHbIE METOJbI PELICHUS] CHUCTEM

JUHENHBIX aNreOpandyeckux ypaBHEHUH, YCIOBUS CXOJIMMOCTH.

le/IHIII/Il'I COCTaBJICHUA JK3aAaMCHAIIUOHHOI'O omJera
HepBBIﬁ BOIIPpOC  ABJIACTCA  TCOPCTHYCCKMMH MW IIPCAHA3HAYCH  IJIA

OOCHHBAHUA IIOPOTOBOTO H IMPOABUHYTOI'O YPOBHA OCBOCHHUA OUCIHHIIIIMHBI.



Bropoii Bompoc

JTUCIUATUIAHEL.

IMpeAHa3sHA4YCH MAJId OLCHKH BBICOKOI'O YPOBHA OCBOCHHA

KpnTepnn BBICTABJICHUA OLHCHKHA CTYACHTY Ha 3a4€T€ 10 AUCIHUIIJITUHE

((Cl'lelII/IaJ'lLHLIe pa3aeabl BbICIIEl MATEMATHKI)

Bajusl
(peHTHHIOBO
1 OIICHKH)

Ouenka
IK3aMeHa
(crangapTHas)

TpeGoBaHus K chpOPMHUPOBAHHBIM KOMIETEHIUSM

86-100

«OTJIUYHO»

OreHKa «OTIMYHOY» BBICTABISETCS CTYJCHTY, €CJIH OH TTyOOKO
W TIPOYHO YCBOWJI YYEOHBI Marepwall, HCUYCPITBIBAIOIIE,
MOCNeA0BATENbHO, YETKO U JIOTHYECKH CTPOWHO H3laraer
TEOPETUIYCCKUEC OCHOBBI BBIUMCITHTEIBHBIX METOI0B, CBOOOHO
CHpaBIsETCS C, BONPOCAMH M yMeeT NPHUMEHATh 3HaHUS
CHUCTEMBl ~ KOMIBIOTEpHOW  Marematuku  Mathcad  mos
MOJTyYeHUsI PEILICHHUs], TPABIUIBHO OOOCHOBBIBAECT MOTYyUYEHHOE
pEIICHNE U OIICHUBAET €T0 MOTPENTHOCTb.

76-85

«xopouio»

O1leHKa «XOpPOIII0» BBICTABJISICTCS CTYICHTY, €CIM OH TBEPIO
3HAeT TEOPETHUYECKHE OCHOBBI BBIYMCIHUTEIBHBIX METOJIOB,
IPaMOTHO M MO CYIIECTBY H3JIaraeT MaTepuall, He JOIMyCKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIMPOC, MPABUILHO
NPUMEHSET TEOPETHYCCKHE TOJIOKEHUS TpU  PELICHUU
NPaKTHYSCKUX 3aja4, BIAJCeT HEOOXOIMMBIMH HABBIKAMH
MIPUMEHEHHUs BRIYHCIUTENbHOrO makera Mathcad.

61-75

«yooeremeopu
MenbHO»

OueHka «yJIOBJIETBOPUTENBHO» BBICTABIIAECTCS CTYJEHTY, €CIIH
OH UMEET 3HaHMS TOJILKO OCHOBHOI'O MaTepuasa, HO HE YCBOMII
JeTalel, JOMyCKaeT HETOYHOCTHU, HEJOCTATOYHO IPABUJIbHBIE
(hOpMYyIIUPOBKY, HAPYIIICHUS JIOTHYECKON MOCIICIOBATETLHOCTH
B W3JIOKEHUU [POrpaMMHOIO MaTepuana, HCIbITHIBAET
3aTpyJHEHUS TPU BBIMIOJHEHUH MPAKTHYECKUX padoT ¢
MIOMOMUIBIO BhIUKCIHUTEIbHOTO Nakera Mathcad.

0-60

«Hey00enemeo
PUMENbHO»

OHGHKa «HCYHAOBJICTBOPHUTCIBHO» BBICTABIACTCA CTYIACHTY,
KOTOPBIH HE 3HAET 3HAYMTEIBHOW YaCTH MaTepuasa, JOMyCcKaeT
CYUIECTBEHHBIE  OMIMOKH, HEYBEPEHHO, C  OOJBIINMHU
3aTPyIHEHUSIMH BBITIOJHSET MPAKTUYECKUE PaOOTHI, CBI3aHHbIC
C NMpUMEHEHHEeM BbIuMcIuTeNnbHOro nmakera Mathcad. Onenka
«HEYIOBJIETBOPUTEIFHO» CTAaBUTCS CTyJIEHTaM, KOTOphIE HE
MOTYT MPOJOJKUTH 00y4YeHHEe 0€3 JOTMOTHUTEIBHBIX 3aHITHIMA
110 COOTBETCTBYIOUIEH TUCIUILINHE

Onenoynblie cpeacrea aJjas Telcymeﬁ arrecraluun

Bonpocs! pis codecenoBanuii mo aucuumiinie «CrnenuaiabHbie pasaesibl

BbICIIEl MATEMATHKI))

3ausaruda 1-3




1. AnmpokcumanoHHble (OPMYJIbI sl MPOU3BOJHBIX MEPBOTO U BTOPOTO
nopsizika. [1opsiIoK NOrpenHoCTH.

2. Metonnl Diiniepa, Pynre-Kyrra pemenus 3agaun Komu nna OY, onienka
norpemHocTy. IIpakThuueckoe NpaBUIO JJIsi OIEHKH TMOTPEIIHOCTH (JIBOMHOM
repecyeT). 3aBUCUMOCTD MOTPEIIHOCTH OT IIIara.

3 3ansaTusa 4-5

5. 3agaya TodeyHON anmpokcuManuu (QyHKUMA. HHTEepHoasuuOHHBIM
MHorowieH Jlarpanxa.

6. KycouHno-nuneinas, KYCOYHO-KBa/IpaTUYHas arrpoOKCUMAaIs.
WNuTtepnonsauns KyOUYeCKUM CIUTaiHOM.

7. Meron  HaMMEHBIIMX  KBAaApPaTOB. JluneriHasg,  KBaJgpaTU4Has,
NOKa3aTelbHasl pErpeccusl.

3ansarus 6-7

8. ®opMyibl MPSIMOYTOJBHUKOB, Tpanenuii, CuMiicoHa TpUOTUKEHHOTO
BBIYHCIICHUSI HHTErPAJIOB.

9. KBagparypusie hopmyisl ["aycca-Uebsimena

3ansaTus 8-9

10. Cny4aiiHble BEJIMYMHBI, PABHOMEPHOE, HOPMAIIBHOE pACIIPECTICHHUE.

11. Meron MonTe-Kapio BbIYHCIEHUS! ONIPEAEIICHHBIX HHTETPAJIOB.

15. HrepaunoHHbIE METOABI PEUICHUS CHUCTEM JIMHEHMHBIX YpPAaBHEHHI,
YCIIOBHSI CXOAUMOCTH.

18. Meton mpocToil UTEpaluuy PELIEHUS CUCTEM JIMHEWMHBIX YpaBHEHUI.
Meron 3euaens.

Kpurepuu ouenku:

v' 100-85 GamioB BBICTaBIIsIeTCS CTyneHTy, eciau 100-85 OGamos
BBICTABIISIETCSL CTYJEHTY, €CJIM €ro OTBET I[IOKa3blBAET NPOYHBIE 3HAHUS
TEOPETUYECKUX OCHOB BBIUMCIHUTEIIBHOM MaTEMaTHKH, OTJIMYAETCS TIIyOMHOW U
MIOJTHOTOM PACKPBITUS TEMBI; BIAJEHUE TEPMHUHOJIOTMUYECKUM aIllapaToM; YMEHUE
000CHOBaTh MPUMEHEHUE OMNPENEICHHBIX BBIYMCIUTEIBHBIX METOJOB C TOYKH

3pC€HUA HX IMMOTPCINHOCTH, HCIIOJIL30BAaTh [JIA PCHICHHUA BO3MOXKHOCTH IIaKETa

Mathcad.



v’ 85-76 GawioB  BBICTABISETCS  CTYICHTY, €CIIH  €ro  OTBET,
OoOHapy’KMBAaIOUIMI MPOYHbIE 3HAHUA TEOPETUYECKUX OCHOB BBIYHCIUTEIBHOU
MaTEeMaTHKH, OTJIWYaeTcs TJIyOMHOM W  TIOJHOTOM  PacKpbITUS  TEMBI;
JEMOHCTPUPYET BJIaJICHUE TEPMHUHOJIOTHYECKUM ammnapaTroM; yMeHHe 00O0CHOBATh
MIPUMEHEHUE ONPEEICHHBIX BBIYUCIUTEIbHBIX METOJOB C TOUYKH UX MOTPELIIHOCTH
JUISL pELIEHUS] MaTEMAaTHYECKHX 3a/1a4, JJOTUYHOCTh M MOCIEA0BATEIbHOCTD OTBETA.
OpHako J0IMyCcKaeTcst OJJHa - BE HETOUHOCTH B OTBETE.

v’ 75-61  Gamur  BBICTABISE€TCS ~ CTYIEHTY, €CIM  €ro  OTBET,
CBUJETENIbCTBYIOIINI, B OCHOBHOM, O 3HAaHUM OCHOBHBIX IIOJIOKCHHM
TEOPETUYECKMX  OCHOB  BBIYUCIUTENBHOM  MaTeMaTUKH,  JAEMOHCTPUPYET
HEJOCTAaTOYHYIO TNIyOMHY W TOJHOTY PACKPBITUS TEMbl; HEIOCTATOYHOE BIIaJICHUE
BO3MOXKHOCTSIMH BBIYHMCIUTENbHOTO nakera Mathcad, HegoctaTouHO CBOOOAHOE
BJIaJICHUE MOHOJIOTUYECKOMN peublo, HapylIeHUs JIOTUYHOCTH u
MOCJIEIOBATENBHOCTH OTBETA. JlOMyCKAeTCs HECKOJIBKO OLIMOOK B COJEpKaHUHU
OTBETA.

v 60-50 OamioB  BBICTABISETCS  CTYJEHTY, €CJIM €ro OTBET,
OoOHapy’KMBAalOUIM HE3HAHWE OCHOBHBIX IOJIOKEHUH TEOPETUUYECKUX OCHOB
BBIUMCIIUTEILHOW MAaT€MaTUKH, OTJIMYACTCSI HErJIyOOKUM pacKpbITUEM TEMBI,
HE3HAaHUEM OCHOBHBIX BO3MOKHOCTEH MPUMEHEHHUS BBIUUCIUTEIBHOTO MaKeTa
Mathcad; c1abpiM BiiajieHHeM MOHOJOTUYECKON PeUbl0, OTCYTCTBHEM JIOTUYHOCTH

U TIOCTIEZIOBATENILHOCTH. J[OMyCKalOTCs Cepbe3HbIE OITMOKU B COJIEPKAHUU OTBETA.
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