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PABOYAS ITIPOT'PAMMA YUYEBHOM JUCIHUILIVHBI
«CrnenajibHble pa3jie/ibl BbICIIEH MaTeMaTHKI»
Hanpasaenne noarorosku — 08.04.01 «CtponrebcTBO»
Marucrepckas nporpamma «TemnorazocHa0XeHUe U BEHTUISALIUS
dopMa NOATOTOBKH (O4HAS)

Kypc 1  cemectp 2

nexkoun 18 wac.

MpaKTU4YecKkue 3ausaTua__ 18 Jac.
nabopatopHbie paboThI Jac.

B TOM ywmcie ¢ ucnoip3oBaaneM MAO gek. 8  /mp. 18 /mab.  wac.
BCEr0 YacoB ayAUTOPHON Harpy3ku _ 36 dac.

B TOM 4HCJIIe ¢ ucnonk3oBanneM MAO 26 wuac.

camocTosaTeIbHas pabora _ 72 wac.

B TOM YHCJI€ Ha IOATOTOBKY K 9K3aMeHy 27 dJac.

KOHTPOJIbHBIE PaOOTHI (KOJIMIECTBO)

KypcoBasi paboTa / KypCcOBOH POEKT CeMecTp

3a4eT ceMecTp

9K3aMEH___ 2 ceMecTp

Pabouast mporpamMma cocTaBlieHa B COOTBETCTBUM C TpeOOBaHUSIMU (pelepallbHOIO IOCYyIapCTBEHHOIO
00pa3oBaTe’IbHOr0 CTaHAgapTa BhbICHIETO O00pa30BaHMs, YTBEPXKIEHHOTO IPHKAa30M MUHHCTEPCTBA
oOpazoBanus 1 Hayku P® ot 31 mas 2017 1. Ne 482.

Pabouass mnporpamma oOcyxkaeHa Ha 3acemaHud Kadeapbl MeEXaHUKM H  MaTeMaTHYECKOTO
MOJAeNUpoBanusl, NPOTOKOA Ne 9 oT « 21» utons 2019 .

3apenyromuil kadeapoit MexaHuKyd U MaTeMaTHUECKOTO MOACTUPOBaHMS K.(p-M.H., JOIEHT A.A.
bouaposa
Cocrasurens: K.p-M.H., moueHT A.A. Bbouapoma



Oo0opoTHas cTopoHa THTYJIbHOrO Jucta PITY ]I

I. PaGouas nporpamMma nepecMoTrpeHa Ha 3acelaHUHu Kaq)e;'[pbl:

IIpoTokoin oT « » 20 1. Ne

3aBenyrommii kadeapoit

(TomuCH) (1.0. damwmns)

II. PaGouyasi nporpaMma nepecMoTpeHa HA 3aceJaHUM Kadeapbl:

IIpotokomn oT « » 20 1. Ne

3aBeayronuii kageapoi

(Tmomuch) (1.0. damwmnns)



AHHOTAIUA JTUCHOUTIJIMHBI

«Cl'[eHI/IaJII)HbIe pa3aeiabl BbICIIEl MATEMATHKI)

Jucuunnuaa «CrenmanbHbIe pas3zesbl BBICILICH MaTEMaTUKH
npeaHa3HauYeHa JUIS CTYJIGHTOB, OOYYaroOlIUXCsl I10 HAIPaBJICHHIO IOJATOTOBKHU
08.04.01 CtpoutenbcTBO, Marucrepckas mnporpamMma «TersorazocHa0xeHue u
BEHTUJISALIUS.

JlucuuiuinHa BXOJMT B 00s3aTelibHYH0 dYacTh Ojoka 1 JlucuuruivHbl
(Momxymu) yaeOHoro riaHa (mHaekc b1.0.4). O6mas TpyJ0eMKOCTh AUCIIUTILIAHBI
cocTapisgeT 3 3adyeTHhIe eauHuIlbl, 108 yacoB, B ToMm uucie: 18 4acoB JEKIIMOHHBIX
3aHATUH, 18 4acoB MPaKTHUYECKUX 3aHATHUH, 72 4aca caMOCTOSITEILHON paboThI, U3
HUX 27 4acoB Ha MOATOTOBKY K 3K3aMeHy. /(ucuuruimHa peanusyerca Ha | kypce
BO 2 cemecTpe. DopMa KOHTPOJIS — IK3AMEH.

CTyneHTsl 1151 U3y4eHUs U TIOHUMAaHUSI OCHOBHBIX MOJIOKECHUN JUCIIUIIIIMHbI
«CnenuasibHble pa3fiesibl BBICIIEH MaTEeMaTHUKW», JOJKHBI YCBOUTH CJICAYIOLINE
JUCHMIUIMHBI W pa3fenbl (QyHIaMEeHTaIbHBIX Hayk «MaremaTtukay, «Dusukay,
«Uudopmartukay.

Heabro aucuumiauubl «CrenuaibHble pa3fesbl BBICIIEH MaTEMaTHKW»
saengemcs:  GopMuUpoBaHHE  OOIIEKYJBTYPHBIX U 0O1enpodeccuoHalbHbIX
KOMIICTCHIIUM, ONPEACISAIONNX TOTOBHOCTh M CIIOCOOHOCTH Marucrpa K
WCIIOJIb30BAaHUIO 3HAHWN B 00JIACTH TPHUKIIAJHBIX MaTEMaTUYECKUX 3a7ad Mpu
pELICHUM TMPAKTHUYECKUX 3a1a4 B paMKaxX MNPOU3BOACTBEHHOM, IMPOCKTHOU U
HAy4YHO-UCCIIEI0OBATEIHCKON TPO(ECCHOHATBLHOM eI TeTbHOCTH.

3agauM TUCUMIJIMHBI:

e JlaTb cTyneHTaM HEOOXOJIHUMbIE MPAKTUYECKUE HABBIKUA [0 PEIICHUIO
3a7]a4 MaTEMaTHKH, SIBJISIIOIIMXCS COCTABHOM YAaCThIO MHKEHEPHBIX PACUETHBIX U
MPOEKTHBIX 33134,

e Hay4uTbh CTYJI€HTOB NMPUMEHSTh AHATUTUYECKHUE U YUCICHHBIC METO/bI K
PEILIEHUIO TUIIOBBIX 3a7a4 JUCLUMIUINHBIL;

e Pa3zBurth Y CTYACHTOB JIOTHYCCKOC 1 AJITOPUTMHUICCKOC MBIIIIJICHHUC,



e popMUpOBaHNE HABBHIKOB CaAMOCTOSATEIHLHOTO YIIIYOJICHUS M PACIIUPEHUS
MaTEeMAaTHYECKUX 3HAHUW H TIPOBEACHHS MaTEeMAaTHUECKOTO MOACIUPOBAHUS
MPUKJIaTHBIX HHKCHEPHBIX 3a/1a4.

JIJist ycrenmHoro u3y4eHusi JUCIUIUIHHBL « CTIeI[iaibHbIe pa3/ieibl BBICIICH
MaTEeMAaTHKW» y OOYyYaromMXcsi JOJDKHBI OBITh C(HOPMHPOBAHBI  CIEIYIOIIHE
IPeIBAPUTEITHLHBIC KOMIIETCHITUH:

- CHOCOOHOCTHh HWCTOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUIUIMH B MPO(ECCHOHATBHOW  JIEATCTbHOCTH, IPUMEHATh  METOIbI
MaTEMaTUYECKOTO aHaJm3a u MaTEeMaTUYECKOTO (KOMIIBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETUICCKOTO U IKCIIEPUMEHTATILHOTO UCCIICIOBAHUS;

- CIOCOOHOCTHh BBIIBUTh E€CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEeM,
BO3HUKAIOIIUX B XOJ¢ MPOodecCHOHATBHOU ACSTENBHOCTH, MPUBICYb WX IS
pEIICHHUsT COOTBETCTBYIOIINN (PU3HKO-MaTEMaTHUCCKHM arlapar;

- CIMOCOOHOCTH YyYacTBOBATh B TMPOCKTUPOBAHWUU W W3BICKAHUHM OOBEKTOB
npodeCCHOHAIILHON JIeATeIIbHOCTH;

- BJIaJICHWC  TEXHOJOTHEW, METOAaMH  JIOBOJKM W  OCBOCHUSA
TEXHOJIOTUYECKUX TMPOIIECCOB CTPOMUTEILHOTO MPOU3BOJACTBA, DKCIUIyaTalluu,
OoOCTyXMBaHUS 3JaHHUNA, COOPYKCHH, WHXCHEPHBIX CHCTEM, MPOU3BOJICTBA
CTPOUTEIHHBIX MAaTEPUAIOB, U3/ICTTUH U KOHCTPYKIIHI, MAallIiH U 000PYTOBaHU.

B pesynprare um3yueHus JaHHOW JUCIHUIUIMHBL Y  OOyYaroniuxcs
dbopMupyrOTCS  CIENYIOIIME  YHUBEpPCajdbHblE U 0o0mienpodeccuoHanbHbIe

KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIIUN ).

Ko u popmy.tiposica Irtanbl GopMUPOBAHUS KOMIIETEHIINMHU
KOMIIETEeHIIUH

YK-4 Crniocoben

IPHMEHSATh 3naer HATHIUe HAYYHBIX pooiem B CBOEM

COBpPEMEHHEBIC npodeccuoHabHOU cdepe.

KOMMYHHKATHBHbBIE

TCXHOIIOTHH, B TOM | yyieer OTIPENICTTUTH CBOIO MO3UIINIO TIO X PEIICHHUIO.

quclie Ha

MHOCTPaHHOM(BIX)

SI3bIKe(ax), TUTSE HABBIKAMH HAyYHOW apryMEeHTallMd W OOOCHOBAHUS

aKaJIeMUYECKOI0 u | Bnageer UCTIONE30BaHUsl d(P(PEKTUBHBIX TEXHOJIOTUN PEIICHUS

npodeccruoHalIbHOTO Mpo(ECCUOHATIBHBIX MPOOJIEM.

B3aUMOJICVCTBHUS




OIIK-1 Crnocoben 3 5 5
pemath sajaun | SHACT 0COOEHHOCTH Hay4YHOTO OOCYKICHUSI.
npo¢eccuOHaIbHON
AEATCIIbBHOCTH Ha [ Vmeer moaOUpaTh HYKHBIN CIICHApUH HAyYHOU JUCKYCCHHU.
OCHOBE HCIOJIb30BAHUSA
TEOPETUUECKUX U
MIPAKTUYECKHX OCHOB,
MaTeMaTH4YeCKOTO .
Bnaneer HaBBbIKAMU BE/ICHUS] HAYYHOU JUCKYCCHH.

anmnapara
(byHIaMEeHTaIbHBIX
HaykK
OIIK-2 Cnocoben pazIuyHBIC CIOCOOBI TMPEJCTABICHUS TPOIECCOB H
AHAIIM3UPOBATD, 3naer SIBJIEHU, CBSI3aHHBIX c npodhecCHoHATBHOM
KPUTHYECKH JeSITETbHOCTBIO, KpUTEPHUH CpaBHEHUS
OCMBICJIUBATh " 3P PEKTUBHOCTH PELICHHUS.
HPCACTABIATH BBIIBIISITH (DU3MUYECKYIO U MATEMATHYCCKYO CYIIIHOCTD
HH(OPMALIHIO, Veer MPOLIECCOB U  SIBICHUH, MPEAJIOKUTh pa3IUyHbIC
OCYIICCTBIAT  ITOUCK METOJIbI UX OIMCAHUS W PEIICHHUS, IPOBECTU aHAIN3
HayqHO-TCXHUICCKON 5} HEKTUBHOCTH PEIICHUIA.
nHpopmanuu,

HaBbIKAMU aHAJM3a PA3JIUYHBIX BAapUAHTOB PELICHHS
npuoOperath  HOBBIC .

npo0JeM, BOZHHKAIOIINX B X0J€ MPo(ecCHOHATBHOMI
3HaHUs, B TOM YHUCIIE C eSTENBHOCTH
TOMOIIIBIO Bnaneer :
MH(pOPMAITMOHHBIX
TEXHOJIOTUH

Jlist hopMupoBaHUA BhINIEYKa3aHHBIX KOMIIETCHIIMN B paMKaX HACHIUTLITAHBI
«CnenuanbHble pa3fefibl BBICIICH MaTeMaTUKW» MPUMEHSIOTCS CIEAYIOLINE

MCTOJbI AKTHUBHOTO/ HHTCPAKTUBHOTO O6y‘-I€HI/I$II «rpynioBas KOHCYJIbTalus.



I. CTPYKTYPA ¥ COJIEP’KAHUE TEOPETUYECKOM YACTH
KYPCA (18 UAC.)

Tema 1. 3agaua Komm nis nuddepeHnuanbHOro ypaBHeHus epBoro
nopsiaka. (4 4acon).

PaccmarpuBaeMble BONPOCHI: DJEMEHTapHas TEOpUs IOTPEIIHOCTEH,
NOTPEIIHOCTh METOJAA, NOTPEIIHOCTh BBIYMCICHUH, YHUCJIEHHBIE METOIbl U
anroput™bl. YuciienHoe auddepeHuupoBanmre. ANMpoOKCUMAMOHHbBIE (OPMYIIbI,
MOTPEIIHOCTh annpokcuManuu. Yuciennsle pemenus 3anaun Kommwm mis OAY 1-
ro mnopsaka. Meron Oinepa. Ilopsgok TOYHOCTHM  MeETOAA, IOPSAIOK
aIrMpOKCUMAIMHA Pa3HOCTHOM CXEMBI, CXOAUMOCTh, YCTOMYMBOCTh MeTOAAa. MeTon
Ounepa-Komu. Metonst Pynre-Kyrttol. [luddepennuansabie ypaBHEHUsS BTOPOTO
Y BBICIIIMX MOPSIKOB.

Tema 2. 3agaun npudanxkenus pyakuunu. (4 yaca).

PaccmaTpuBaemble BoOmpochbl: 3ajaya  anmpoKCUMaluu  (QYHKIIHM.
WNurepnonsauus MHOrowieHamu. MHTepnoysinuoHHbIM MHOrowieH Jlarpanxa.
[TorpemHoCcTh WMHTEpHONAUMU TonMHOMA Jlarpanka. Muorounen HrprooToHa.
KycouHo-nHeiHasA, KyCOUHO-KBaapaTuyHas anmnpokcumanus. [loHsTue cruiaiiH-
uHTEepronsuuu. Meros HauMeHbIIMX KBagpaToB. OpPTOrOHAIBHBIE IOJIHHOMBI
Jlexxannapa, YeoOnimena.

Tema 3. Yucnennoe unrerpuposanue(4 yaca).

PaccmaTpuBaembie Bompocbl: [Ipocreiiiie kBagparypHbie (HOPMYJIBI,
NPSAMOYTOJBHUKOB, Tparneuuii, CUMIICOHA, OLIEHKa MOTPEIIHOCTH, SKCTPAOJISIIUs
no Puuapacony. BriBog kBampatypusix ¢opmyn [aycca-UeOrbieBa, cpaBHEHHE
Meto10B. Meton Monte-Kapiio, cinydaiiHble 4ucia, TeHEpaluus CIIy4YalHbIX YHUCEI
B Mathcad.

Tema 4. Ilucnepcuonnbiii anaan3s (4 yaca).

PaBHOMepHOE ¥ HOpPMajgbHOE PpACHOPEACIICHUE CIIyYalHbIX BEJIHMYHH.
CrarucTuyeckue THUIOTE3bl, HX MpoBepka, Kpurepuid CrTbrogeHTa H  Jp.

KoppensdaimonHass 3aBUCHUMOCTb. YPaBHEHHE TMPSIMOM JIMHUM  PErPECCHM.



JIMCTIEpCUOHHBIN  aHaNIW3, NPUHIOUNBL W npuMeHeHue. OgHO(AKTOPHBIA U
MHOTO(aKTOPHBIM JUCTIEPCUOHHBIN aHAJIU3, IPUMEPBHI.

Tema S. YUnciieHHbIe MeTOABI PelIeHUs CHCTEM JUHEHHBIX YpaBHEHUM
(2 gaca).

PaccmaTpuBaeMble Bonpochl: YncieHHbIE METOJbI JUHEWHOW alreOpshl.
Hopma marpunsl. PasnoxeHne Martpuipl Ha NPOM3BEICHHUE JBYX TPEYTOJbHBIX
Marpull. Pemenne CJIAY c nmomompro LU — paznoxenus. MeToa NPOTrOHKH.
HTepalinoHHbIE METOABI PEIICHHS] CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHUM.

Meroa npoctoii urepanuu. CXoQuMOCTh MeTO1a uTepanuil. Meron 3enaens.

II. CTPYKTYPA U COJEPKAHUE NMPAKTUUYECKOU YACTH
KYPCA (18 yacoB)
IMpakTuuyeckue 3ansaTus (18 yacoB u3 Hux 18 yacoB ¢ ucnoIbL30BaHUEM

METOJA0B AKTUBHOI0 00yYeHUS — IPYNINOBAs KOHCYJIbTAIUA)

3ansatue 1. Yucnennoe pemenue 3agaun Komwm migs OLY 1-ro mopsaxa.
Merton Diinepa. (2 yac).

Inan 3ausaTus:

1. Kpartkue TeopeTndyeckue CBEACHHUS.
2. 3HAKOMCTBO C BBIYHUCIUTENBHBIM KoMIuiekcoM MathCad.
3. Pemenne 3amaun Komm (MHAMBUIyabHOE 3aJlaHHE) CpEICTBAMU

MathCad, noctpoenre rpaduKoB JjIsl pa3IMUHBIX IATOB CETKH, CPABHEHHE.

4. OO6cyxkaeHue pe3ybTaToB U IKCIPECC-OMPOC MO TEME 3aHITHSI.

3anarue 2. Merton Ditnepa-Komu ¢ urepanusimu. (2 gac).

IInan 3aHsTHA:

1. Kpatkue Teopernueckue cBeieHus. PaccMOTpeHHE BBIUMCIUTEIBHON
MPOLEYPBl METOa DUJIepa ¢ UTEPANUAMU AaHATUTUYECKHU.

2. 3HAKOMCTBO C 3JeMeHTaMu niporpammupoBanus MathCad.

3. Pemenre 3anaun Komm (MHAMBUIyaIbHOE 3alaHUE) METOJIOM Diliiepa

C WTEepalusMH C HCIOJIb30BAaHUEM »DJIEMEHTOB mporpammupoBanus MathCad,



oCTpoeHue TrpaduKOB IS PA3IUYHBIX IIArOB CETKH, CPABHEHUE C MPOCTEUIITUM
METOJIOM JuJiepa.

4. OO0cyxeHue pe3yabTaTOB U AIKCIPECC-OMPOC MO TEME 3aHSATHUS.

3anstue 3. Meroasl Pynre-Kyrtel pemenust 3agaun Komum s OAY 1
nopsiaKa.

[1nan 3aHsTHA:

1. Kpatkue teopernueckue cBelieHUs. PaccCMOTpeHHE BBIYMCIUTEIbHON
nporeaypsl Pynare-KyTThi.

2. CamocrosTenbHas pabora 1o IIPUMEHEHUIO CPEACTB
nporpammupoBanusi MathCad ana pewmenus 3amauun Komm meromom Pyxre-
KyTTsI1.

3. [TocTpoenue rpadukoB A pa3IUYHBIX IIaroB CETKH, CPaBHEHHUE C
NPEABITYIIUMA METOJAMH.

4. [Ipencragienue u 3amuTa BRIOJIHEHHBIX 3aJaHUAN IO TeME 1.

3ansaTue 4. IToctpoenue KYCOYHO-JINHENHOU, KBaJIpaTUYHOU
anmpoOKCUMAIIUU C MCIOJIb30BAHHEM BCTPOCHHBIX MPOILEAYP BBIYUCIUTEIHHOTO
komriekca MathCad (2 gaca).

[nan 3ausaTus:

1. Kpartkue teopernueckue cBeneHus. PaccMoTpenne 3a1aum KyCOYHOU
anIIpOKCUMALIUH.
2. ITocTpoeHne KyCOYHO-JIMHEWMHOM AaIllPOKCUMAUUUA Ui 3aJaHHOU

CUCTEMBI TOYEK ¢ mpuMeHeHneM cpeacts MathCad.

3. IlocTpoeHH€ KyCOUHO-KBaJAPATUYHOM amlMpOKCUMAIMU IS 3aJlaHHOMN
cucteMbl Todek cpeactBamu MathCad.

4. OO0cyXIeHre Pe3yIbTaTOB U AKCIIPECC-OMPOC 0 TEME 3aHATHS.

3ansiTue 5. Meto HAUMEHBIITUX KBaAPaToB (2 yaca).

IInan 3aHsaTus:

1. Kpatkue TeopeTnueckrue CBEICHUS.

2. [TocTtpoenne JIMHEWHOMU, KBaJIpaTUYHOM, IOKa3aTejbHasl,

anmpOKCUMAINH JIJIs 33JaHHOM cucTeMbl Touek cpeactBamu MathCad.



3. [Tpumenenue BcTpoeHHsix nmpoueayp MathCad npns anmpoxcumariuu
JaHHBIX, BBIOOP Hauyuliero npuodamxenus. [loctpoenue crutaiH-uHTEPIONALNN
C IOMOLIBIO0 BCTPOEHHBIX MPOLIEyp BbIUUCIUTENbHOTO KoMiiekca MathCad

4. IIpencraBiieHne U 3alUTa BHITOJIHEHHBIX 3aJaHUI 110 TEME 2.

3anaTue 6. Ilpocreiimme  kBagparypHble  (OPMYJBl  YUCIEHHOTO
UHTEerprupoBanus (2 yaca).

IInan 3aHsTHA:

1. Kpartkue TeopeTndyeckue CBECHHUS.

2. Brruncienre onpeneneHHbIX MHTETPAJIOB € MOMOIIBI0 IPOCTEUIINX
KBaJpaTypHbIX ¢opmyi cpeactBamu MathCad.

3. CpaBHEHUME PE3yJIbTATOB IS PA3JIMYHBIX MTOPSIKOB AlIIPOKCUMALIH C
BCTPOCHHBIMU Tporieypamu MathCad.

4. OOcy:x1eHne pe3yabTaTOB U SKCIPECC-OMPOC M0 TEME 3aHATHUS.

3ansaTue 7. KBagpaTypHsie popMysbl YUCICHHOTO HHTETpupoBanus [aycca-
YeoOnimmena (2 yaca).

Ilman 3aHsTHA:

l. KpaTtkue TeopeTnueckue cBEACHUS.

2. Bbruncnenue oOnpeeneHHbIX HUHTErpajioB C  MOMOLIbI0  (opMyll
Yeo6rimena cpeactsamu MathCad.

3. Bbruncnenue onpeneNieHHbIX HMHTETPAioB € IOMOIIbIO  (QopMys
I"aycca cpeactBamu MathCad. CpaBHeHue pe3yabTaToB JJIS Pa3IUYHbIX MOPSAKOB
anmpOKCUMAITUH C BCTPOSHHBIMU Tiporieypamu MathCad.

4. OOcy:x1eHue pe3yabTaTOB U SKCIPECC-ONPOC MO0 TEME 3aHATHUS.

3ansatue 8. Metron Monte-Kapio (2 yaca).

[Inman 3aHsTHA:

l. KpaTtkue TeopeTnuecKkue CBeACHUs.

2. CityyaiiHple 4YHCIIAa, PABHOMEPHOE W HOPMAJIBHOE pACHpPENCIICHHUE,
reHepanus ciydaiiHbix yncen B Mathcad.

3. Beluncnenne  KpaTHbIX — MHTerpanoB  MerogoM  Monte-Kapiio

cpenctBamu MathCad.



4. [IpencraBineHue U 3a11UTa BBIIOJIHEHHBIX 3aJaHUAN 10 TEME 4.

3ansaTue 9. YucneHHbie METObI PEIICHUS] CUCTEM JIMHEHHBIX ypaBHEHHUH (2

gac).

IInan 3aHsTHA:

1. Kparkue TeopeTnueckue cBeIeHHUS.

2. Meron 3eiinens peuieHus 3ajlad JUHEWHOW anreOphl  CpeacTBaMHU
MathCad

3. Pemenue 3amauy nuHEHHON anreOppl € IMOMOILBIO BCTPOEHHBIX

IpoLEeaAyp BeIYHCIUTENbHOTO Komiuiekca MathCad
4. [IpencraBneHue u 3aIyTa BHIIOJHEHHBIX 33aHUH 110 TeMe 5.
JIeKITMOHHBIE U TPAKTUUYECKUE 3aHATHUS MPOBOASTCS B CHCIHATU3UPOBAHHON

ayauropuu [IBOY.

III. YYEBHO-METONYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSHA
VY4eOHO-MEeTOANYECKOe oOecrieueHue CaMOCTOATENbHON paboThI
oOydaromuxcst no guciuiuinie «CrenuanbHble pa3esbl BhICHIEH MaTeMaTHKID)
npenctasieHo B [Ipunoxenun 1 u Bkiarovaer B cedst:
e JIaH-TPA(QUK BBHIMOTHEHUS CaMOCTOSATEIBHONW pPalbOTHl MO AMCUMILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBIINOJIHEHUE 10 KAXKIOMY 33JaHUIO;
* XapaKTEePUCTUKA 3aJaHUM JJii CaMOCTOSITENIbHOM paboThl CTYJEHTOB U
METOIMYECKHE PEKOMEHIallUHU 10 UX BBIITOJIHEHHIO;
eTpeOOBaHUS K  MPEACTABICHUIO U OPOPMIIEHHIO  PE3YJIbTaTOB
CaMOCTOATENbHON padOThI;

¢ KPUTCPHUHU OLCHKH BLIIIOJTHCHHUA CaMOCTOSITEJIbHOMN pa6OTI>I.

IV. KOHTPO.JIb JOCTUXKEHUS LEJENA KYPCA

Ne | Kontponn Kopp! u aTamsr hopMupoBaHus KOMIIETESHIHHA OneHouHble
/T pyembie cpencTBa




pasnenst /
TEMBI
JIACIIUILTH
HBbI

TeKy I
KOHTPOJI
b

MIPOMEXKY
TOYHas
aTTecTall
ust

Tewmnr 1-3

VK-

OCHOBBI METOJIOB ITPOEKTUPOBAHUS
WHXEHEPHBIX CUCTEM, 3[JaHUN U
COOPY’KEHUN U MaTEMaTUYECKUX METOI0B
VHXEHEPHBIX PACYETOB

paspabarbiBaTh PU3NKO-MEXaHUIECCKUE,
MaTeMaTHYECKUE  KOMITBIOTEPHBIE
MOJIeTIH, TIPETHA3HAUCHHBIX JIJIs
COBEPIIIEHCTBOBAHUS METOIUK PACYCTOB
WH)XCHEPHBIX CHCTEM, 3JJaHUH U

COOPY KEHHI

CIIOCOOHOCTBIO MPUMEHSTH OCHOBBI
COBPEMEHHBIX Teopuil, puznko-
MaTeMaTHYECKUX U BBIYHCIUTEIBHBIX
METO/I0B, OCBaBaTh HOBBIE CUCTEMBbI
KOMIIBIOTEPHOU MAaTEMaTHUKH,
KOMITbIOTEPHOT'O MPOEKTUPOBAHUS JUISI
3¢ (HEKTUBHOTO PEIICHUIO
poeCCHOHANIBHBIX 331249

oIl

OCHOBBI B€ACHUA HAYYHBIX I[I/ICK}’CCHfI,
HOPMbI HAyUYHOT'O CTHUJIA.

OpraHM30BaTh HAYUYHYIO JUCKYCCHIO IO
TpebyeMoMy BOIIPOCY, HCII0JIb30BaTh
BO3MO>KHOCTH HayYHOT'O CTHJIS.

HaBBIKaMU BesieHus 3(peKkTuBHOM
HAay4HOU MCKYCCHH, HCIIOTb30BAHMS
COBPEMEHHOI'0 HAyYHOT'O SI3bIKA.

OIl
K-2

pa3IMYHbIE CIIOCOOBI OCTAaHOBKH
MAaTEMATHYCCKUX 3aJda4 JJId OIIMCaHUuA
IPOIIECCOB H SIBJICHUIA, CBSI3aHHBIX C
npodecCUOHATIBHOMN 1eATENbHOCTBIO,
IPHHIMITB aHATN3a HHQOpMaIHU

BBIABJIATH (i)mnqecxylo u
MaTEMAaTUYCCKYHO CYITHOCTb NPOUECCOB U
HBJ'IGHI/IfI, MPCATIOXUTH PA3JIMIHBIC METO/AbL
HX OIIMCaHUWA U pCHICHUS, IPOBECTU
aHaJIn3 COBPEMCHHBIX MCTOIOB
HCCIICOOBAHUA

HaBbIKaMH UCITIOJIB30BaHUS COBPEMCHHBIX
MAaTEMATHYCCKHUX U BBIYHMCIIMTCIBHBIX
CpCACTB pCUICHUA NMHXXCHCPHBIX 3a1a4,
BO3HHUKAIOIIKUX B XO4€ HpO(l)eCCI/IOHaJIBHOﬁ
JCATCIIBHOCTH

Cobecen
OBaHUE
(YO-1)
na3 1-4
(TTP-12)

Bomnpocsr
K
JK3aMEH

y
1-9

Tewmsl 4-5

VK-

OIl
K-1
OIl

OCHOBBI MECTOAOB NPOCKTHPOBAHUA
HWHXCHCPHBIX CUCTEM, 3I[3.HHI7[ )51
COOPY)KGHI/Iﬁ 1 MaTCMaTHYCCKHUX MECTOA0B
HHXCHCPHLIX pacdCTOB

paspabarbIBaTh PUINKO-MEXaHUIECCKUE,

Cobecen
OBaHHE
(YO-1)
N3 5-6

Bomnpocsr
K
JK3aMEH

y




K-2 | maTemaTuyeckue u KOMIbIOTEPHBIC (ITP-12) 10-14
MOJIETIH, TIpeTHa3HAYCHHBIX IS
COBEPILICHCTBOBAHUS METOIUK PACYETOB
WH)KCHEPHBIX CUCTEM, 3[aHUH U
COOPYKEHHI

CHOCOOHOCTBIO MPUMEHSATH OCHOBBI
COBPEMEHHBIX TEOPUi, (PU3NKO-
MaTeMaTHYECKUX U BBIYMCIUTEIbHBIX
METOJIOB, OCBaNBaTh HOBBIE CHCTEMBI
KOMIIBIOTEPHOU MAaTEMaTHUKH,
KOMITBIOTEPHOTO MTPOSKTUPOBAHHUS IS

3¢ (HEeKTUBHOTO PEHICHUIO
poeCCHOHANIBHBIX 3324

OCHOBBI BEJICHUS HAyUHBIX TUCKYCCHUH,
HOPMBI HAYYHOTO CTHIISL.

OpPraHu30BaTh HAYYHYIO TUCKYCCHIO TIO
TpebyeMoMy BOTIPOCY, MCIIOIb30BATh
BO3MOYXHOCTH HAyYHOTO CTHJISL.
HaBbIKaMU BeeHUs 3 (HEeKTUBHON
HAYYHOH TUCKYCCHH, UCTIOIH30BAHUS
COBPEMEHHOT'0 HAYYHOTO SI3BIKA.
pas3ugHbIe CIIOCOOBI TOCTAHOBKH
MaTeMaTHYECKUX 3a]a4 JJIsl ONUCAHUS
IPOLIECCOB U SIBICHHMH, CBSI3aHHBIX C
npodecCHOHATIBLHOMN 1eATENbHOCTBIO,
NPUHIMIBI aHAIK3a HHOPMALUH
BBISBIISITH (PU3HUECKYIO U
MaTeMaTH4ecKyro CYIIHOCTh MPOIECCOB U
SIBJICHUH, IPEITIOKHUTD PA3IMYHbIE METOIbI
UX ONMHCAHUS U PEIICHNUS, TPOBECTH
aHaJIM3 COBPEMEHHBIX METOJIOB
MICCIICJOBAHHS

HaBBIKAMU HCIIOJIb30BAaHHSI COBPEMEHHBIX
MaTeMaTH4eCKUX M BEIYUCIUTEIBHBIX
CPEICTB pELICHHUs WH)XEHEPHBIX 337124,
BO3HHUKAIOIINX B X0JI1€ MPO(eCCHOHATEHON
JeSITeIbHOCTH

TuroBble KOHTPOJBHBIE 3aaHUS, METOJIUYECKUE MATEPHUAIIBI, ONIPEACIISIIOLINE
npoleAyphl OIEHWBAHUS 3HAHWM, YMEHUW UM HaBBIKOB U (WIM) OIbITA
NeSTeIbHOCTH, a TaKXKe KPUTEpUU M TOKa3aTelHd, HEOOXOAMMbIE IJIsi OLEHKU
3HaHWM, YMEHUW, HABBIKOB M XapakTEpHU3ylOUIUEe dTanbl (OPMUPOBAHUS
KOMIETECHIIMIA B TPOIIECCE OCBOCHHS 00Pa30BaTENbHON MPOTrpaMMbl MPEICTABICHBI

B [Ipunoxenuu 2.



V. CIIHCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHOE
OBECHHEYEHME JUCIUIIJIMHBI

OcHoBHasl TuTEpaTypa

(71eKkmpoHHble U neyammvle U30aHUs)

1. KongakoB H.C. OCHOBBI UYHCIIEHHBIX METOJIOB [DJIEKTPOHHBIA pecypc:
npaktukym / H.C. KonmakoB. — DJNEKTpPOH. TEKCTOBbIE HaHHbIE. — M.:
MoCKOBCKHI I'yMaHUTapHbINA yHUBEPCUTET, 2014. — 92 ¢. — 978-5-98079-981-6.
Pexxum nocryna: http://www.iprbookshop.ru/39690.html

2. MokpoBa H.B. UwucneHHble METOAbI B HHXEHEPHBIX pacyerax
[DnexTpoHHBIN pecypc]: yuebHoe mocobue / H.B. Mokposa, JL.LE. CypkoBa. —
DIeKTpOH. TeKcToBble JaHHble. — CapaTtoB: Al [Tu Op Menua, 2018. — 91 ¢. —

978-5-4486-0238-2. Pexxum goctymna: http://www.iprbookshop.ru/71739.html

3. Bacumre A.H. Matlab [DOnexkTpoHHBIE  pecypc]: camMOy4HTENb.
[Ipaktuueckuit moaxon / A.H. BacunbeB. — DIJIEKTPOH. TEKCTOBBIE JaHHBIC. —
CII6.: Hayka u Texnuka, 2015. — 448 c¢. — 2227-8397. Pexum pnoctyna:
http://www.iprbookshop.ru/43318.html

4. bouapoBa A.A. BpluuciurenbHas MaTeMaThKa: y4eOHO-METOIUYECKUU
KOMITIEKC: yueOHoe mocobue mist By30B / A. A. bouapoga, E. I1. Jlynmoga, A. A.
PatnuxoB; [mox pen. A. A. boudapoBoii]; JlanbHEBOCTOYHBIN TOCYIapCTBEHHBIMN
TEeXHUYECKUN yHUBepcureT. - BiamguBoctoxk: MWM3a-Bo  [lanbHEBOCTOYHOIO
TeXHH4Yeckoro  yHusepcurera, 2008. — 174 c¢. Pexum  pocryma:

http://lib.dvfu.ru:8080/lib/item?id=chamo:384&8 13 &theme=FEFU

JlonoTHUTeILHAS JTUTEPaTypa

(a71eKmpoHHbLE U NEeYamHble U30AHU)

1. Kupees, B.W1. UucneHHbie METO/IbI B IpUMEpax U 3ajadax [IIEKTPOHHBIN

pecypc]: yuebnoe nocobue / B.U1. Kupees, A.B. [lanteneeB. — DneKTpoH. J1aH. —



Cankr-IlerepOypr:  Jlamb, 2015. — 448 «c¢. — Pexum jgocryna:
https://e.lanbook.com/book/65043

2. Tapacux B.II. Maremarndueckoe MOJIEIMPOBAHHE TEXHUYECKUX CHUCTEM:
y4eOHUK - M.:HHAIL] NHOPA-M, 2016. - 592 C.
http://znanium.com/catalog.php?bookinfo=549747

Ilepevyens pecypcoB HHPOPMANUOHHO-TEJICKOMMYHUKAIIMOHHON CETH
«AnTepHEeT»

1. www.edulibru — caiitr LleHTpanbHOM OHONMMOTEKH OO0pa30BaTEIbHBIX

PECYpCOB.

2. http://elibrary.ru - Hayunas anexTpoHHasi OnbIuoTeKa.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHHUE.

http://www.netlibrary.com — CereBast On0morexa.

3
4. http://www.rating.fio.ru — caiit denepanuu MatepHeT-o6pazoBaHusl.
5
6

http://www.rsl.ru — Poccuiickast ['ocynapctBeHHas 6uOmmoTeka.

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

Kypchl 1 MaTepuainsl o cucreme MathCad.

Ilepeyenb MHPOPMAUMOHHBIX TEXHOJIOTMH U MPOTrPAMMHOIO
o0ecneueHust

IIpu ocymectBieHuu  0o0pa3oBaTENBLHOTO  Mpoliecca  CTyJAEHTaMH U
po(eccopCKO-NPenoaBaTeIbCKUM ~ COCTAaBOM  HCIIOJB3YETCS  CICAYIOIIee
IpOrpaMMHOE 0OecrieueHue:

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

2. MathCAD.

3. IlporpammHoe oOecrnieueHre JJIEKTPOHHOTO pecypca caita JBOY,
Bkirouass ObC JIBDY.

4. Marepuansl kypca, pazmeniensie B LMS BlackBoard, nnentudukarop:

FU50219-270800.68—SRVM-01: CriennanbHbie pa3aeiibl BBICHIEH MAaTEMaTUKH.



[Ipu ocymecTBaeHMH O0Opa30BATENBHOTO TpoOIEcca CTYIACHTAMH |
po(heccOpCKO-NPENoIaBaTeIbCKUM  COCTABOM  MCIIOJB3YIOTCS  CIEIYIOIINE
UH(POPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

Hayunas snexrponnas 6ubnuorexa eLIBRARY.

DeKTpOHHO-O0MOIMOTEYHAs CUCTEMA U31aTeNIbCTBA «JIaHby.

OnexTpoHHO-0MbIMoTeyHas cuctema «IPRbooksy.

DIIEeKTPOHHO-0MOIMOTEYHAs CUCTEMa «Znaniumy

Nudopmanmonnas cucrema "EJANHOE OKHO JocTylna K

o0pa3oBaTelbHBIM pecypcam".

VI. METOJMUYECKHUE YKA3AHUS IO OCBOEHMIO
TV CHMUILIAHBI

Ha u3yuyenue aucuuIuiMHbl OTBOAUTCS 36 Yaca ayJAUTOPHBIX 3aHATHH U 72
gaca camocTosTenbHOM paboTel. [lnman-rpadux camocrosTenbHON pabOTHI
pa3menieH B [Ipunoxenuu 1.

PexomeHaIlUM MO HCMOJIH30BAHMI0 MATEPUATOB YUeOHO-METOIMYECKOT0
KOMILUIeKca. Ha JeKIMOHHBIX W TPAKTHYECKUX 3aHITHSAX IPEToaBaTelh
KOHTpOJUpYeT paboTy CTYIAEHTOB, OTBEYAaET Ha BO3HUKAIOIIME BOIPOCHI,
MOJICKa3bIBaeT XOJ U METOJ pEIIeHHS. ECIu MONydeHHBIX B ayJAMTOPUH 3HAHUN
OKQXETCSl HEeIOCTATOYHO, CTYACHT MOXET CaMOCTOSITEIIbHO TMOBTOPHO IMPOYECTh
JEKUHUI0 WIM COOTBETCTBYIOIIEE TMOCOOME, TPOCMOTPETh MPAKTUKYM C
pa3oOpaHHbIMU TIpuMepamu. J[ms camMocTOsATETbHOW paboThl PEKOMEHIYETCS
UCIIOJIb30BaTh METOJAMYECKUE yKa3aHWs W Marepuaibl 1Mo Kypcy «CreruanbHbie
paszienbl  BBICIIEM MaTeMaTHMKW» pasmenieHHole B cucteme BlackBoard,
uaeaTudukarop kypca FUS50219-27.0800.68-SRVMO1: CneumanbHble pa3aeibl
BBICIIICH MAaTEeMaTHKHU.

[Ipu BBIMOTHEHWHW 3aaHUS HA MPAKTUYECKOM 3aHSTHH CIICTYET BBITOJHHUTH
3aJlaHie «I0 0oO0pasily», MPEUIOKEHHOMY IMpernoaaBaTeieM u CPOPMYITHPOBATH

BOIIPOCHI. 3aTeéM BBIINOJIHUTH HHAWBUYAJIBHOC 3a/laHUC. C&MOCTOHTGJ’IBHYI-O



paboTy MOKHO BBINOJIHATh KaK Ha ayJIUTOPHOM 3aHATHUH, TAK U CAMOCTOSITEIBHO
BO BHeayaAuTOpHOE BpeMms. IIpu 3TOoM pe3yinbTaT HEOOXOAMMO OTIPABUTH
IIPENOAABATEIIO HAa IIPOBEPKY.

Ilocne BBINOJHEHUSA 3aJaHUA, CTYACHT 3allUIIAET €ro IpernojaBaTeillo B
Ha3HAYEHHOE BpPEMsl.

Pexomenmauuu mo padore ¢ Jureparypoil. Teopermyeckui u
NPaKTUUECKUN MaTepual Kypca pa3bsCHEH B MaTepuanax yu4eOHO-METOANUECKOTrO
KOMILIEeKca, peacTaBiieHHoro B cucreme BlackBoard, yueOHukax u mocoousix us
CIINCKA OCHOBHOM Y JOTIOJIHUTEJIBHOW JINTEPATYPHI.

PexoMeHaanmuu 10 MOATOTOBKE K JK3aMeHy. YcCIIEIIHas IOATOTOBKA K
PK3aMEHY BKJIOYaeT pabOTy Ha MPAKTHUYECKUX 3aHATHUSX B TEUYEHHE CEMECTpa,
BBIIIOJIHEHUE BCEX 3aJaHUM IIpernojaBareiid M IOATOTOBKY TEOPETUYECKOIO
matepuana. llpu mnoaroroBke K SK3aMeHy HEOOXOAMMO OCBOUTh TEOPHIO:

pa306paTL OCHOBHBIC TCMbI, IIOCTAHOBKHN 3aJ1a4M U UCIIOJIb3YEMbIC MCTOIbI



IIpuioxkenue 1 k paboyeid nporpaMmme y4eOHOM TUCHUTIINHBI

MMHHCTEPCTBO OBPA30BAHUSA 1 HAYKH POCCUHCKOM ®EJIEPAIIUN
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIi YHUBEPCUTET)
(IBDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METO/JMYECKOE OBECHEYEHUE CAMOCTOSTEJIbHON
PABOTbBI OBYYAIOHINXCA

Mo AUCHUIIJINHE «Cl'le]_ll/la.]'lebIe pa3aeiibl BbICHIEH MaTeMaTHKN»
HanpagJjienue noarotoBku — 08.04.01 «CTpouTeabcTBO»
MarucTepckas nporpamma « TemmorasocHa0XeHNE U BEHTHIIAIIHSD
@opMa NOATOTOBKU (0UHAS)

BaaauBocToK
2019



Ilnan-rpaduk BbIMOJHEHHUS CAMOCTOATENIbHOI PadOTHI MO0 TUCHUILIHHE

Ne Jara/cpokn Bua camocrosiTe/IbHOM IIpumepHbIe dopma
n/n BbIINIOJIHEHH S padoThbI HOPMbI BpeMeHH KOHTPOJIA
HA BBINOJIHEHHE

1 5 "Henens IToaroroBka K yCTHOMY 6 VO-1
cemecTpa omnpocy no temam 1-2

2 10 genens Perenue 3aganuii 1o TeMam 12 T1P-12
cemecTpa 1-3

3 15 Henensa IToaroroBka K yCTHOMY 6 VO-1
ceMmecTpa OTPOCy MO TeMaM 3aHSATUH 4-

5

4 18 wenmensa Penrenue 3amaguii mo TeMam 12 T1P-12
cemecTpa 3aHsTHH 4-5

6 18 wenmensa [ToaroroBka Kk sK3aMeHy 36 OK3aMeH
ceMecTpa

HUroro | 72 uac.

XapaKTepMCTI/IKa 3a;(aH1/1171 AJIA CaMOCTOSITEJIbLHOM paﬁoTbl Oﬁy‘lalOH_[HXCH H
METOAUYIECCKUE PEKOMEHAAIINHA IO UX BBINNOJHECHUIO

NuauBuayajibHble 3a1aHNsI

[Ipn opranuzanuu CcaMOCTOSITENIbHONW paboThl  MpenojaBaTesib JOJKEH
YYUTBIBaTh YPOBEHb IOJTOTOBKH KaXKJIOrO CTYJACHTAa W NPEABUACTH TPYIHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTh IIPU BBINIOJIHEHUHW CaMOCTOSATEIBHOW PadOTHI.
[IpenonaBarens JacT KKJIOMY CTYACHTY WHJIUBUAYaJIbHbIC 5|
muddepeHniupoBanabie 3adaHusA. HekoTopble M3 HHUX MOTYT OCYIIECTBISATHCS B
rpymre. Brimaua WHJUBUAYAIBHBIX  pacueTHO-rpaduuecKux 3aJlaHuMN
MPOU3BOJIUTCSI B 3aBUCUMOCTH OT MPOXOJUMON TEMAaTUKU Kypca U ONpeAesieTCs
npenoaaBareneM. Jlajgee mpuBoOAsSTCS 00pa3ibl PEIICHUS.

NuaguBuayanbHoe 3aganne 1 mo teme «UmciieHHoe pelieHHe 3agauu
Komm past OJY 1-ro nopsigka.

3aganme 1. Haittu pemenne 3amaum  Komm wmerogoM Jinepa ¢

HUcroab3oBanveM Mathcad:

y = -+ cos (). y(x) = o




Pewenue: nucmune Mathcad

|:xn_ 11Elll [y )
X = 0.5 06 mn=10 x = 1.5 |1:=T h=01 fi(x,¥) Z=x+cn:ll—?..|
i=0.n X=X +1-bk Y1 = _\'l+ k- fi_xl,}'i]
o 0
0| 0.5 0 0.6 5T T T T T .
: *
1] 06 1| 074744 2 +
2| 07 2| 0.50348 L o
¥y LsF .
3| 08 3| 1.0677 see o
w=[ ] 08 4| 123967 i 8" 7
L ]
s 1 ¥v={5| 141889 gkt 00
B 1.1 (1 1.60485 04 06 08 1 12 14 16
7| 12 7| 179701 x
8| 1.3 8| 1.00482
5] 14 9| 219772
10] 1.5 10{ 240516
11] 2.6166
zD:= 0é&
z]._._:= 11<—xu—1-h

Vi €Wt R-fix.y)

L
*

0.6
0.74744 al . -
0.90348 o +

1.0677 2T .

1.23967 1| N
1.41889 L T | | | |
1.60485 04 0

1.79701 '
1.99482
2.19772
2.40516
2.6166

2]
L
T
*

L7 = I S O e T R [ (O g [ FEY I CNCI R (e

—
[=]

—
=

3apanue 2. Haiitu pemenne 3anaun Komu merogom Pynre-KyTrel 4-ro nopsnka

Pewenue: nucmune Mathcad



Kl « b-f(x,y,]

(b h-Kl)
K2 ¢ h- f|.~:ci— THt _.|

1 3 .,l

/"  h  h-E2)
Kji—]:-f| x4yt
K4 ¢ b-f[x + by, + b-K3)

(E1+2K2 + 2K3 + K4)

i

+1

2]
b

T
+*

12 14 14

BeTpoeHHaR dyHELMA

Given
f t "|
Pin -1 —{:1:-5|P(—,_}! =
\ '3__.'
P(l.4) =25

P = Odesolve(t,2.4)

0.6

0.75237

0.91327

1.08227

1.25888

v=

144262

1.63293

1.82927

2.03106

LN =T = O N s Y o T Y S R T I U T ) e |

2.23775

=t
=]

244876

[
=

2.66358

0.5

0.6

0.7

0.8

0.9

1.1

1.2

1.3

L= =T I s T ) O O P By O B (e

1.4

=
=

1.5

NuauBuayajabHoe 3ajaHue 2 MO0 TeMe «ANMpokcuManusi (yHKIUii

METOAOM HAMMCECHLIINX KBAAPAaTOB)).

3aganme 1. [TocTpouTs 10 3aJaHHBIM TaOJIUYHBIM JAHHBIM KYCOYHO-JIMHEUHYIO

Al poOKCUMalioO

0.52

2.0933¢6

Pewenue: 1ucmune Mathcad

x., = 06

3

V3

1.86203

X

Yq

4

= (.65 x, =072

= 1.74926  yq = 1.62098



q _[—4_931' _(—3_863) _(—2.392 . _[—2.255] .
01 4616 11 4102 2 | 3597 3713015 4
fl = (sﬂ:]ﬂ-“(sﬂ:]l 2 =(51‘Jﬂ-x+(sljl f3 = (Sj}ﬂ-x+(82}1
4= (53}0-x+(53}1 f5:= (S,) x+(54}l
i=0._5
P.:= (Sﬂ_}ﬂ' (Sﬂ}l if (0<11)

(sl}ﬂ- (51}1 if (1£1<2)

(53_}0- (52}1 if (2<i<3)

(53_}0- (53}1 if (3<i<4)

(54_}0- (54}1 if (4<i<5)

2.6 | | |

24+ X .

K\

22+ .
x}rxx “xk
Pi i
..... o . |

'\\k\
1.8 N -
XH
16 ' ' I
0.4 0.5 0.6 0.7 08



3aganme 2. ITocTpouTh 1O 3aJaHHBIM TAOJIMYHBIM JAHHBIM JTUHEHHYIO
anIpPOKCUMAIMIO METOIOM HAMMEHBIINX KBAJApPATOB

n .o ] n
2 E 2 2. (&%)
i J e e

=10 i=0 =0

.
.

o
% x. n+l
2

i=10

VP

]
(=]

tsotvet, B = 20 |
ST T pesT )

a= 1.381
b= 0987

i

5, =5 (ax+b-y) =2368x 1077
b Vi if
i=0

__1i:= ax+b

15 T T

isi

I/IH)II/IBI/I}]yaJ'leOG 3aJjaHue 3 o Teme «UucjieHHoe HHTECTPUPOBAHUE».

3aganue 1. BeruncauTh 3HaU€HUE ONPEACIEHHOTO MHTErPpalia C MOMOILBIO
IpOCTEUIINX KBaApaTypHbIX hopmya u popmyn ['aycca-Uebnbiesa.



- PEEY.
|05+ (x|
Wy I

Fird the Infegral using MathCAD formuia:

2.4
1 - 06368
JO5+x

“12

IIpaBuno Tpaneuui:

o— ¥
+F v+ — | = 0637132
L 2

(| \

_m
g
k=0._.m
B m m-1
I:=E }0—47 Vopo +EE Vo + ¥ = 0.63689
k= k=1
®opmyna YeOblmena:
3l
H,;-‘k':; \1:?:=3
— A
_n _
t = \H 1=t
) {(a+h) . {b—a}_t
2
.
_ - '|_ I
LI | = 0636683
3 2 P
i=1 los+ |g|t1'|'|' 1

NuauBuayanbHoe 3axanue 4 no reme «Metox MonTte-KapJio».

3aganme 1. BeruncnuTs mwiomaib noa KpuBou ¢ moMmouipio Meroaa Monre-Kapio,
r€HEepUPOBATh PABHOMEPHO PaCIpe/ICICHHbIE CTyYalHbIC YHCIIA.



Meton Monte-Kapo:

for = [0,n), fixF= (10x¥n

for x (n,20], f{x}=10[(-20)§{n-20}]

n=%8%8 v=10

4 P | "y
fi{=) Z=i11:x-::u:£h:ll}:r =20 ]

n \n— 20/

10 T ,.-"{\ T
/\

£()

L=
(=
—
(=]

, x = md (a)

= md (b)

{assigns the random variable and compares it to whether it is

under or over the area)

{number of points inzide the area)

{the approo. square of area)

HNupuBuayaabHoe 3axanue S5 mo teme «/lucnepcuoHHbII

3aganue.

AHAJIN3»

[Tpumep 1. ITocTaBku npOAYKIIMU JJIsl BAlIE KOMIIAHUU OCYIIECTBISIOTCS

Tpems nocraBimukamu («Mera+», «Kocta» u «Tpamm») B pa3HOe BpeMsi: THEBHbIE

4acbl, HOYHBIC CMCHBI 1 J1a’)KC B 4aChl IICPCCMCHKHU. KOHTpOJII) 3a Ka4€CTBOM

MMpOAYKINH B JTHCBHOC BPCM: BBIILIC, YEM B IPYTOC BPCMA. Bamu co6paH51 JaHHBIC

C OIICHKaMu KaudecTBa (B Oamiax), TpeOyeTcst OLIEHUTh €CTh JIU OTJIMYKE B KaUeCTBE

MPOAYKIMHU, KOTOpasi OCTaBISIETCS B pa3HOE BpeMsi?

JlHeBHas cMeHa Hounas cmena IlepecmeHka
«Mera+» 77,06 93,12 77,05
«Kocray 81,14 88,13 78,11




| «Tpamny»

82,02 81,18 79,91
OnHogaKkTOPHBIN AUCIIEPCHOHHBIH
aHaJIn3
I pynnot Cuem Cymma | Cpeonee | /lucnepcus

Cronber 1 3 240,2 | 80,0733333 | 7,00373333
Cronber 2 3 262,4 | 87,4766666 | 35,9610333
Cronber 3 3 235,0 | 78,3566666 | 2,09053333
JucriepcuoHHbIN aHAIN3

Hcmounuk P- F-

sapuayuuy SS df MS F 3nauenue | Kpumuu.
Mexy rpynmnamu 140,930688 2 170,4653444 | 4,69192377 | 0,05932788 | 5,143252
BuayTpu rpynn 90,1106 6 | 15,0184333
Htoro 231,041288 8

Pe3ynbTaThl pacuera nmokaseiBarT, uto Fecrar < Fxputnu (4,691 < 5,14),

CJICA0BATCIBbHO, OTIIMYHMEC B KAQ4YCCTBEC MMOCTaBIIEMOM MMPOAYKIHMHU B pa3HOC BPCM

orcytcTByeT. Kpome Toro, P-3Hauenue (BepoSITHOCTh HCTUHHOCTH HYJIEBOM

TUIOTE3bI O paBeHCTBE cpenHux) npesbimaeT 0,05, T.e. OHa HE MOXKET OBIThH

OTKJIOHCHA.

MO>KHO cUUTaTh JOKa3aHHBIM TOT (baKT, YTO Ka4€CTBO ITOCTABIISIEMOM

IMPOAYKIIMU HC 3aBUCUT OT BPCMCHHU ITOCTABKHU U ABJISICTCS OAMHAKOBBIM B Pa3HOC

BpeMs.

Komanas! Ha Beinosinenue B Excel:«CepBucy - «AHanu3 TaHHBIX) -

«OnHO(DAKTOPHBIN TUCTICPCUOHHBIN aHATIN3Y.

NuauBuayanabHoe 3a1anue 6 mo reme «YuncjaeHHbIEe METOAbI PEelIEHUS CUCTEM
JIMHEHHBIX YPABHEHUIN»

3aganme. Pemuts 3agannyo CJIAY meTronom urepanuii

0.13 027 -022 —0.18 121
021 0 —045 0.18 ~0.33

| 012 013 -033 0.8 | —033
033 -0.05 0.06 —0.28 —0.17
Xp:=B €:=001 q:=nom2(A) g= 0.687



Inf (1 - q)-—mﬂ(m

-1 k = 14.849
In(q)

x:= |i<0

X1« AXy+B

while |max(Xi+1 - Xi)| > 0.001
11+ 1
X1 < A-X;j+B

Xir1
1.24
—0.485
—0.156
0.199

YcTHBIE OIPOCHI

YCTHBIE OIIPOCHI  OCYLIECTBISIOTCS  IPENOAABATENIEM [0  3aBEPLICHUIO
U3Yy4YEHUs1 KaXJ0ro paszena. Bompocel W 3a1aHus NPUBENECHBI B NMPUIIOKEHUU 2.
JInst mOATOTOBKM MCHOJIB3YETCSI OCHOBHAs M JOINOJHUTEIbHASA JINTEpaTypa IO
mucuuiinae  «CnenuanbHble  pas3/iefibl - BBICHIEM  MaTEMaTUKW», a  TakkKe
uH(popmanus, pazmemienHas B LMS BlackBoard.

Bormpocel, BO3HHKarOIIME B IIPOLIECCE MOATOTOBKH, CTYIEHT MOXKET 3a1aTh
IpernojaBaTeNio 00 Ha KOHCYJIbTAIUAX, JIMOO 4Yepe3 CHElHabHOE CPEICTBO
LMS BlackBoard.

TecTupoBanue
TecTupoBaHue HE MPELYCMOTPEHO
TpeboBaHus Kk npeacTaBjaeHuI0 1 0POPMIICHUIO Pe3yJIbTATOB
CaMOCTOAATE/IbHOI PadOThI

Pe3ynbpTaThl caMOCTOATENBHOM pa0OTHI CTYIEHT BBIIOJIHAET B BUJIE PACUETHO-
rpaguueckoil pabOThl MO KaXIAOMY H3y4yaeMOMY  pasfeny. Pewenune
IPEASI0KEHHOT0 PENoJaBaTeseM 3a1aHusl JOJKHO ObITh MPOBEAEHO YKa3aHHBIMU

MEeToJaMH C moMoInblo cpeactB Mathcad u compoBoxnaTecsi Tpadukamu,



WLTIOCTPUPYIOMIMMH PE3yJIbTaThl CPABHEHHS M3yYaeMbIX METOAOB pemienus. [lpu
TOM HCIOJIB3YIOTCS BO3MOXKHOCTH BBIYUCIHTENbHOM cpenbl Mathcad 1o
PUMEHEHHUIO0 BCTPOSHHBIX (DYHKIIMA AJI OLIEHKH MOTPEIIHOCTH. BBIMOTHEHHbBIE U
IPOBEPEHHBIE 3aJJaHuUs OTCHIIAIOTCSA MpemnoaaBarento uepes cucremy BlackBoard.
Kpurepyuu oueHKH BBINOJHEHUS CAMOCTOATEIbHON padoThl
CamocrosiTenbHast padoTa CTYIACHTOB BKJIIOYAET pacyeTHO-TpaduvecKue
paboThl O KaXAOMy M3y4aeMOMY pa3zenly, KOTOpbIE JOJKHBI ObITh 3aIMILIEHBI Y
IperoaaBarens, a Takke MOATOTOBKY K YCTHBIM OIpocaM. BrimonHeHue u 3ammura
pacueTHO-TpaduyecKux paboT 00sA3aTeNbHBI IS CAAa4YM dK3aMeHa, IpU 3TOM Ha
9K3aMEH BBIHOCSTCS TOJIbKO TEOPETUYECKHE BOMPOCKHL. KpuTepun OLIEHKU KaXK10TO

BUJ1a paOOTHI MPUBEEHBI B IPUIIOKEHHUH 2.



IIpuioxkenue 2 k pado4eid nporpaMMe y4eOHOM TUCHUTINHBI

MMHHCTEPCTBO OBPA30BAHUSA 1 HAYKH POCCUHCKOM ®EJIEPAIIUN
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIi YHUBEPCUTET)
(IBDY)

HNH)XEHEPHAS HIKOJIA

®OH/J ONEHOYHLIX CPEJACTB

0 JTUCIHUITJIMHEC «Cneunanbmﬂe pa3aciabl BbICHICH MAaTeMAaTHKI»
HanpagJjienue noarotoBku — 08.04.01 «CTpouteabcTBO»
Maructepckas nporpamma « TemmorazocHa0XeHNE U BEHTHIIAIIHSD
®opMa NOATOTOBKU (04HASA)

BiaaauBocTok
2019



Hacnoptr ®OC

Ko u popmy-tiposica Jrtansl GopMUPOBAHUS KOMIIETEHIIMHU
KOMIIETEeHIIUH
YK-4 CnocobeH
IPHMEHSATh 3naer HaJTHIHe HAYYHBIX mpooiem B cBoeH
COBPEMEHHBIC npodeccuonansHOM chepe.
KOMMYHHKATHUBHBIC
TCXHOJIOTHH, B TOM | yyeer OTIPEICNIUTh CBOIO MO3UIIMIO 110 UX PELIECHUIO.
quclie Ha
WHOCTPaHHOM(BIX )
s13bIKe(ax), JU1sL HaBBIKAMH HAy4YHOM apryMEHTallid W OOOCHOBaHUS
aKaJIeMHUYECKOro u | Bnageer UCTIONBb30BaHUsl d(PPEKTUBHBIX TEXHOJIOTUN PEIICHUS
npodeccruoHaIbHOTO po(eCCHOHATIBHBIX MPOOJIEM.
B3aUMOJICUCTBU
OIIK-1 Crniocoben
pemath saaun 3Haer 0COOCHHOCTH HAYYHOTO 00CYKICHUSI.
npodecCHoHATBHOM
ACATEIIBHOCTHU Ha | Ymeer MOI0OMPATh HY>KHBIM CIIEHAPHIA HAYYHOUW TUCKYCCHH.
OCHOBE HCIOJIb30BaHUs
TEOPETUUECKUX u
MPaKTUYECKUX OCHOB,
MaTeMaTHIeCKOTO .
Brnaneer HaBbIKaMU BEJICHUS HAyYHOU TUCKYCCHUH.
anmnapara
(byHIaMEeHTaIbHBIX
HayK
OIIK-2 CrocobeH paszMyHBIe CIOCOOBI TMPEJCTaBICHUS TPOIECCOB H
AHAIIM3UPOBATD, 3naer SIBJICHUU, CBSI3aHHBIX c npodecCHoHaANBHOM
KPUTHYECKH JeSITEIbHOCTBIO, KpUTEpHUH CpaBHEHHUS
OCMBICJIUBATh " 3P PEKTUBHOCTH PELICHHUS.
HPEACTABIIATH BBIABIIATH (PU3MYECKYIO M MATEMaTHYECKYIO CYIIHOCTD
HH(pOpMaIIHO, NPOLIECCOB M ABJIEHUH, NPEJIOXKHUTL Pa3IUYHbIE
OCYHICCTBIIATH HOI:ICK Ymeer METOJIbI UX OMHUCAHWS M PEIICHUS, MPOBECTH aHAIH3
Hay4IHO-TCXHHICCKOH 3 PEKTUBHOCTH PEIICHHIA.
nHpopmanuu,
IpHOGpeTaTs  HOBBIE HaBBIKAMH AHAIM3A PASIMMHBIX BAPHAHTOB PEIICHHUS
SHAHWA, B TOM 9HCTE © po0JieM, BO3HUKAIOIIUX B XOJ¢ MPodecCHOHATBHON
TOMOIIIBIO Bnazeer JESITEIIBHOCTH.
MH(pOPMAITMOHHBIX
TEXHOJIOTHI
KOHTpO.]Ib JOCTHRKECHUSA ue.ﬂeii Kypca
No | Kontponu Konpr 1 aTansr hopMupoBaHUst KOMIETEHITUN O1ieHOYHBIE
m/m | pyeMsble CpeacTBa
paznenst / TEKYIIHHA | TPOMEKY
TEMBI KOHTPOJ | TOYHAs
JUCITUTLIN b aTTecTaly




HbI

us

Temsr 1-3

OCHOBBI METOJIOB ITPOEKTUPOBAHUS
VH)XCHEPHBIX CUCTEM, 3JaHUN U
COOPY’KEHUI U MaTEMaTUYECKUX METOA0B
VH)XCHEPHBIX PacyeToOB

pa3pabaThiBaTh (U3UKO-MEXaHUIECKUE,
MaTeMaTHYeCKHUEe U KOMIBbIOTEPHBIE
MOJIETH, NIPEAHA3HAUYEHHBIX 15
COBEPIICHCTBOBAHUS METOJIUK PACUE€TOB
MH)XCHEPHBIX CUCTEM, 3JJaHUI U
COOPYKEHHI

CHOCOOHOCTBIO IPUMEHSTH OCHOBBI
COBPEMEHHBIX Teopuil, (pru3uko-
MaTeMaTHYECKUX U BBIYHCIUTEIBHBIX
METOJIOB, OCBaHBaTh HOBBIC CUCTEMBI
KOMITBIOTEPHON MaTEeMaTHKH,
KOMITBIOTEPHOTO MTPOCKTUPOBAHHUS JIJISI
3(PEKTUBHOTO PEIICHUIO
pohecCHOHATBHBIX 3a7a4

OIl
K-1

OCHOBBI BE€ACHUSA HAYUYHBIX ,I[PICKYCCPIP’I,
HOPMbBI HAYyYHOT'O CTHJIA.

OpraHU30BaTh HAYUYHYIO AUCKYCCHUIO IO
TpeOyeMOMy BOIIPOCY, UCIIOJIb30BATh
BO3MO)KHOCTH HaYYHOTO CTHIIS.

HaBBIKAMU BeJCHUS Y (HEKTHBHON
Hay4YHOM JUCKYCCHUH, UCIIOIb30BaHUs
COBPEMEHHOT'0 HAYYHOTO A3bIKA.

oIl
K-2

pa3IMYHbIC CIOCOOBI MOCTAHOBKH
MaTEMATHYCCKUX 3ada4 IJIA OIITMCaHUusA
IPOLIECCOB U SIBIICHUI, CBSI3aHHBIX C
npo¢eCCHOHATILHOMN esATeNLHOCTHIO,
IPHHIMITB aHATN3a HHQOpMAIHU

BBISBJISITH (PU3UUECKYIO U
MaTEMaTHYECKYI0 CYIIHOCTh MPOLIECCOB U
SBJICHUH, IPEJIOKUTD PA3IUYHBIE METOIBI
WX ONUCAHMS U PEUICHUs, TPOBECTH
aHaJIU3 COBPEMEHHBIX METO/I0B
MCCJICIOBAHUS

HaBbIKAMU HCIOJIb30BaHUS COBPEMEHHBIX
MaTeMaTHYECKUX U BBIYMCIUTEIbHBIX
CPEJICTB peLICHUS] HH)KEHEPHBIX 3a/1a4,
BO3HHKAIOIIUX B X0 MPO(peCcCHOHATEHON
JESITEJIbHOCTH

Cobecen
oBaHUe
(YO-1)
a3 1-4
(TTP-12)

Bomnpocsr
K
JK3aMEH

y
1-9

Tewmsl 4-5

OCHOBBI METOJIOB ITPOEKTUPOBAHUS
VH)XCHEPHBIX CUCTEM, 3JaHUN U
COOPY’KEHUI U MaTEMaTUYECKUX METOA0B
VH)XCHEPHBIX PacyeToOB

pa3pabaThiBaTh (U3UKO-MEXaHUYECKUE,
MaTeMaTUYECKUE U KOMIIbIOTCPHBIE
MOICIIN, NPCAHASHAYCHHBIX IJIA

Cobecen
OBaHHE
(YO-1)
N3 5-6
(TTP-12)

Bomnpocsr
K
JK3aMEH

y
10-14




COBEPILIEHCTBOBAHUS METOIUK PACYETOB
WH)KCHEPHBIX CUCTEM, 3[JaHUH U
COOPYKEHHI

CHOCOOHOCTBIO MPUMEHSATH OCHOBBI
COBPEMEHHBIX TEOPU, (PU3NKO-
MaTeMaTU4YeCKUX M BEIYMCIUTEILHBIX
METOJIOB, OCBaNBaTh HOBBIE CHCTEMBI
KOMIIBIOTEPHOU MAaTEMaTHUKH,
KOMITBIOTEPHOTO MTPOSKTUPOBAHHUS JIIS

3¢ (HEKTUBHOTO PEHICHUIO
poeCCHOHANIBHBIX 33249

OCHOBBI BEJICHUS HAYUHBIX TUCKYCCHUH,
HOPMBI HAYYHOTO CTHIISL.

OpPraHW30BaTh HAYYHYIO TUCKYCCHIO TIO
TpebyeMoMy BOTIPOCY, HCIIOIb30BATh
BO3MOYXHOCTH HAyYHOTO CTHJISL.
HaBbIKaMU BeieHUs 3 (HEeKTUBHON
HAYYHOH TUCKYCCHH, UCTIOIH30BAHUS
COBPEMEHHOT'0 HAYYHOTO SI3bIKA.
pas3IugHbIE CITIOCOOBI TOCTAHOBKH
MaTeMaTU4eCKUX 3a/1a4 JJIsl OITHCAHHS
HPOLIECCOB U SIBICHHM, CBSI3aHHBIX C
npodecCHOHATIBLHOMN 1eATENbHOCTBIO,
NPUHIMIBI aHAIK3a HHQOPMALIUH
BBISBIISITH (PU3HUECKYIO U
MaTeMaTH4ecKyro CYIIHOCTh IPOIECCOB U
SIBJICHUH, IPEITIOKHUTD PA3IMUHbIE METOIbI
UX OMHCAHUS U PEIICHHUS, TPOBECTH
aHaJIM3 COBPEMEHHBIX METOJIOB
MICCIICJOBAHHS

HaBBIKAMU HCIIOJIb30BAaHHSI COBPEMEHHBIX
MaTeMaTH4eCKUX M BEIYUCIUTEIbHBIX
CpPEICTB pPELICHHUs WHXEHEPHBIX 337124,
BO3HHUKAIOIINX B X0JI1€ MPO(eCCHOHATEHON
JeSITeIbHOCTH

MeToanyeckue MaTepuasbl, ONpeaeasoniue Npoueaypbl OlleHMBAHUSA

PE3YyJIbTATOB OCBOCHUA NUCIHUIIJINHBI

IlepeyeHb TUIIOBBIX IK3AMEHALIMOHHBIX BOIIPOCOB
1. AnmpoxcuManuvoHHBIE (OPMYJIBl IS TPUOIUKEHUS TMPOU3BOJIHBIX.

ITopsA1OoK TOYHOCTH.



2. Meronae! Ditnepa, Pynre-Kyrra pemenus 3agaun Komm qis O/1Y, onenka
norpemHocTy. IIpakTuueckoe mNpaBWIO MJIsI OLUEHKU IOTPEIIHOCTUA (JBOMHOMN
nepecuer). 3aBUCUMOCTb MOTPELIHOCTH OT 1Iara.

3. IloHsTHe amnmpokcHMManuu, CXOAUMOCTH U YCTOMYMBOCTU Pa3HOCTHOM
CXEMBI, NOPAJIOK ANIPOKCUMALIMHU, CKOPOCTh CXOJAUMOCTH.

4. 3amavya TOYEYHOM anmpokcumauuu (QyHKUME. VHTEpnonsuoHHbINA
MHorowieH Jlarpanxa.

5. KycouHo-IMHeHasA, KyCOYHO-KBaApATUYHAS alllIPOKCUMALUSI.

6. MHWurepnomsamus kyouueckum crutaitnoM. Berpoennsie ¢pynkuun Mathcad
JUISL UHTEPIOJISIUN.

7. Meron HauMeHbIIUX KBaApaToB. JIMHEeHas1, KBagpaTUYHAs pErpeccusl.

8. Ilpocreiimue kBagpaTypHbie (HOPMYJBI MPSMOYTOJBHUKOB, Tpameluu,
CumriicoHa mpuOJIMKEHHOTO BEIYUCIICHUS HUHTETPAJIOB.

9. Ksagparypusie popmynsl ["aycca-UeObimeBa

10. 'enepupoBaHue CIy4alHBIX YMCEN BCTpOeHHBIMH (pyHKIMsiMmu Mathcad,
PaBHOMEPHOE M HOPMAJbHOE pacupeAcsieHue. MaTeMaTudecKkoe OKHUIAaHUE,
JUCIIEpCHS.

11. Meron MonTte-Kapio BeIYMCIEHUS ONPEACICHHBIX HHTErPAIOB, KPATHBIX
WHTETPAJIOB.

12. ¢ nomourpto LU- pa3noxkeHus.

13. UtepauioHHble METOABI PEIIEHUS CHUCTEM JIMHEMHBIX YpPaBHEHUH,
YCJHOBUS CXOAUMOCTH.

14. MeTon mnpocCTOM UTEpallMyd PEUICHUS CUCTEM JIMHEWHBIX YpaBHEHMHIA.

Metox 3eiinens.
IlepeyeHb TUMOBBIX IK3AMEHAINMOHHBIX 33124
[Ipu ycnoBuu BBINOJIHEHUS U 3aIlIUThl BCEX PACUETHO-TPpAPUUECKUX 3aJaHUN

10 N3y4aCMBbIM pa3ciiaM 3a1a4 Ha 9K3aMCH HC BBIHOCATCA.

Oobpa3zen 3x3aMeHALIMOHHOTO OMJIeTa



1. (Teopernueckuii

BOIpOC) 3ajaya  TOYEYHOM  ammpOKCUMAIIHH.

NHaTEepnosiunoHHbIA MHOTOYJIEH JIarpaHka.

2. (Teopermyeckuil Borpoc) HrTepalluoHHbBIE METObI

pemicHuss CHUCTEM

JMHENHBIX anreOpandyeckux ypaBHEHUH, YCIOBUS CXOIUMOCTH.

ITepBriit

HpI/IHHI/IH COCTAaBJICHHUA IK3AMCHAIIMOHHOI'O oujiera

BOTIPOC

ABJIACTCA

TCOPCTUUCCKMMU K IIPCAHA3HAYCH - IJIA

OLOCHMBAHWA IIOPOroBOTr0 M IMPOJABHHYTOIO YpPOBHA OCBOCHHA JHUCHUIIIMHBI.

Bropoit Bompoc mnpegHasHadyeH Uil OLUEHKH BBICOKOTO YPOBHSI OCBOECHHS

TUCIATIINHBI

KpHTepI/II/I BBICTABJCHHUS OLCHKH CTYJACHTY HA 3a49€TE€ MO TUCIHUILINHE

«Cl'[eHI/IaJII)HbIe pa3aeiabl BbICIIEl MATEMATHKH

Bbanabl
(pEeUTHHTOBO
1 OIIEHKH)

Onenka
IK3aMeHa
(cTanmaprtHas)

TpeboBanus k cGoOpMHPOBAHHBIM KOMIIETEHIIUSIM

86-100

«OTIIMYHO»

O1eHKa «OTIIMYHO» BBICTABIISCTCS CTYJICHTY, €CITU OH TIIy0OKO
U TPOYHO YCBOWJI Y4YEOHBIH MaTepuall, HCUEPIIBIBAIOIIIE,
MOCJICZIOBATEIbHO, YETKO W JIOTHYECKH CTPOMHO W3J1aracT
TEOPETUIECKHE OCHOBBI BBIUHUCIUTEIBHBIX METOAOB, CBOOOIHO
CIpAaBIIAETCA C, BONPOCAMH M YMEET MPUMEHATh 3HAHUS
CHUCTEeMBl  KOMIBbIOTEpHOH  Marematuku  Mathcad  nmns
MOJTyYCHUsT PEUICHUS, MPABUIBHO OOOCHOBBIBACT IMOJYYCHHOE
pEIICHNE U OLEHUBAET €T0 MOTPENTHOCTb.

76-85

«xopouto»

OreHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIU OH TBEPIO
3HACT TCOPCTUUCCKHUEC OCHOBLI BBIYHUCIMTCIBHBIX MCTOHOB,
rpaMOTHO M IO CYIIECTBY H3J1araeT MaTepuai, He IOIycKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPABUJIIBHO
NPUMEHSET TEOPETHYECKUE TIONOKEHUS TPH  PEIICHUH
MPAKTUYCCKUX 3aday, BJIAACCT HeO6XO,Z[I/IMBIMI/I HaBbIKaMHU
MIPUMEHEHHUs BRIYUCIIUTENIBHOTO MmakeTa Mathcad.

61-75

«yo0oeremeopu
MenbHO»

OreHKa «yIOBJIETBOPUTEIHHOY» BBICTABISCTCS CTYICHTY, €CIU
OH MMEET 3HaHMS TOJHKO OCHOBHOTO MaTepuaja, HO He YCBOMII
JeTalield, TOMyCcKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIHHBIE
(GOpPMYJIMPOBKH, HAPYIIICHUS JIOTHYECKOH MOCIICI0OBATSIIEHOCTH
B U3JOKEHUU TMPOTPAMMHOIO MaTepuana, HUCIBITHIBACT
3aTPYJHEHUS TPH BBIIIOJHEHUU MPAKTHYCCKHX padoT ¢
IMOMOIIIBIO BEIUHUCIMTEIBLHOTO makeTa Mathcad.

0-60

«HEey0081emeop
UMenbHO»

OuLeHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY,
KOTOPBIN HE 3HAET 3HAYUTEIbHOW YaCTH MaTepuasa, JOIMyCKaeT
CYIIECTBEHHbIE  OIMIMOKH, HEYBEPEHHO, C  OOJBIIUMU
3aTPYAHCHUSAMMU BBITOJHACT NPAKTHYCCKUC pa6OTI)I, CBA3aHHBIC




C TPUMEHEHUEM BBIYMCIHTENBHOTO makera Mathcad. Onenka
«HEYJIOBJIETBOPHUTEIFHO» CTABUTCS CTYAEHTaM, KOTOpbIE He
MOTYT TPOJOJDKUATH 00ydeHue 0€3 IOMOJHUTENbHBIX 3aHSATUN
110 COOTBETCTBYIOUICH AUCIHMILUINHE

OueHouyHbIEe CpeACTBA JIsl TEKYIIEH aTTecTallu

Bonpocsl pis cobecenoBanuii mo aucuuminie «CrnenuanabHble pa3ieibl
BbICIICH MaTeMaTHKID)

3ansaTusa 1-3

1. AnmpokcumarimoHabie (GOPMYIIBI ISl MMPOW3BOAHBIX MEPBOTO M BTOPOTO
nopsiaka. [Topsaok NorpemHocTH.

2. Meroas! Ounepa, Pynre-Kyrra pemenns 3agaun Komm qis OZ1Y, onenka
norpemHocTy. IIpakTuueckoe mNpaBWIO AJisI OLUEHKUM MOTPEIIHOCTUA (JBOMHOMN
nepecyeT). 3aBUCUMOCTD MOTPEIIHOCTH OT 1Iara.

3 3ansaTusa 4-5

5. 3amadya ToYe4yHOW anmpokcuManuu QyHKIHK. HVHTEpHOIIIMOHHBIHN
MHOTOWIEH Jlarpanxa.

6. Kycouno-nunenHas, KyCOYHO-KBaJApaTU4Has armpoKcuManus.
WuTepnonsuus KyOUYeCcKUM CIUTaliHOM.

7. Meron  HamMeHbIIMX ~ KBajpartoB. JIuHelHas,  KBagpaTu4Had,
IIOKa3aTebHAs PErPECCUL.

3ansarus 6-7

8. ®opmynbl NPSIMOYTOJILHUKOB, Tpamenui, CuMIiicoHa NpUOIUKEHHOTO
BBIYMCJIEHUS HUHTETPAJIOB.

9. KBanpatypusie popmyisl ["aycca-UeOblieBa

3ansaTus 8-9

10. Cny4aiinble BEITMYMHBI, PABHOMEPHOE, HOPMAJIBHOE pacIpeIeICHUE.

11. Meron MonTte-Kapio BeIYMCIIEHUS ONIPEACIIEHHBIX HHTETPAJIOB.

15. WrepauuoHHbIE METOABI PELICHUS CHUCTEM JIMHEHHBIX YpPaBHECHUH,

YCJIOBUA CXOOAUMOCTH.




18. Merox mpocTOM HWTEpaUWy pEIIECHHUs CUCTEM JIMHEWMHBIX YPaBHEHUM.

Merton 3erinens.

Kpurepun ouenknu:

v" 100-85 GajuioB BBHICTABISAETCH CTYAEHTY, €CIIM €r0 OTBET IOKA3bIBAeT
IPOYHBbIE 3HAHUA TEOPETUYECKUX OCHOB  BBIUYMCIUTEIBHOW  MAaTEMaTHKH,
oTiiMyaercss  rIyOMHOM M TOJHOTOM  pacKpeITHsT  TEMBbI;  BIIAJICHUE
TEPMHUHOJIOTMUYECKMM  ammaparoM;  yMeHHE  00OCHOBaTb  INPUMEHEHHE
ONpPEJEICHHBIX BBIYUCIUTENIBHBIX METOJOB C TOYKH 3PEHHSI UX MOTPEIIHOCTH,
UCTIOJIB30BaTh AJISl peLICHUs BO3MOKHOCTH naketra Mathcad.

v’ 85-76  OaIoB  BBICTABISETCS  CTYAEHTY, €CIH  €ro  OTBET,
0OHapy>XMBAIOLMK MPOYHBbIE 3HAHHUS TEOPETHUYECKUX OCHOB BBIYMCIUTEIBHON
MaTEMaTUKH, OTJIMYAeTCAd TJIIyOMHOM ©  TOJTHOTOHM  PACKPBITUS  TEMBI;
JEMOHCTPUPYET BIaJCHUE TEPMHUHOJOTHMUYECKUM arapaToM; yMeHUE 00OCHOBATH
MPUMEHEHUE ONPEACIICHHBIX BBIUUCIUTEIbHBIX METOJIOB C TOUYKH UX MOTPEIIHOCTH
JUISL peLIEHUs] MAaTEMaTUYECKUX 3aa4, JOTUYHOCTh U NIOCIE0BATEIBHOCTD OTBETA.
OpaHako omycKaercs OJHa - IB€ HETOUHOCTH B OTBETE.

v’ 75-61 Gamr  BBICTaBISIETCS ~ CTYOCHTY, €CIM  €r0  OTBET,
CBUJICTEIbCTBYIOIINNA, B OCHOBHOM, O 3HAaHMM OCHOBHBIX  IOJOXKEHUU
TEOPETUYECKHX  OCHOB  BBIYHUCIUTEIBHOM  MaTeMaTHK{, JAEMOHCTPUPYET
HEJOCTAaTOYHYIO [NIyOMHY U MOJIHOTY PAaCKPBITHSI TEMBbI, HEJJOCTATOUYHOE BJIaJICHUE
BO3MOXKHOCTSIMH BBIYHCINTEIBbHOr0 nakera Mathcad, HegocraTouHo cB0oOOJIHOE
BJIAJICHUE MOHOJIOTUYECKOU peublo, HapyLIEHUs JIOTUYHOCTHU u
MOCJIeIOBAaTENbHOCTU OTBeTa. JloMyCKaeTcsi HECKOJIbKO OIIMOOK B COAEp>KaHUU
OTBETA.

v 60-50 GamIoB  BBICTABIAETCS  CTYJEHTY, €CIH €ro  OTBET,
0oOHapy>XMBAIOUMK HE3HAHWE OCHOBHBIX IOJOKEHUH TEOPETUYECKUX OCHOB
BBIYUCIIUTEILHON MaTEMAaTHKH, OTJIWYAETCSl HETrJTyOOKUM pPAaCKpPBITUEM TEMBI;

HE3HAHMEM OCHOBHBLIX BO3MOXKHOCTEH IMPUMCHCHHA BBIYHUCIHUTCIBHOIO IIAKCTA



Mathcad; cnabpiM BaZieHEM MOHOJIOTHUECKON PEUbl0, OTCYTCTBHEM JIOTHUYHOCTH

H 110CJICA0BATCIILbHOCTH. I[OHYCK&I-OTCH CCPBC3HLIC OIMOKHU B COACPKaHNU OTBCTA.



