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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
[ensiMu OCBOCHMSI TUCIUIUIUHBI SIBIISIFOTCS
nproOpeTeHne CTyIeHTaMU TEOPETUUECKUX 3HAHUM 10 YUCIEHHBIM METOAAM PELICHHS 3a/1a4 aareOpsl,

aHanu3a, OOBIKHOBEHHBIX TU(depeHITNATbHBIX YPAaBHCHU;

npuoopeTeHue

CTYAEHTaMHU

MPAKTUYECKUX

HaBBIKOB pa6OTBI C COBpPCMCHHBIMHA

MHOTO(QYHKIIMOHAJIBHBIMH CHCTEMaMU HHXXCHEPHBIX U Hay4HbIX pacueToB Matlab u Mathcad.

3aayamMy OCBOCHHUSI TUCIUTUIUHBI SIBIISIFOTCS
M3y4EHUE OCHOBHBIX YHCJICHHBIX METOJIOB PEILICHUS] WHXKEHEPHBIX 3aJay (pelieHue ypaBHEHUU U
CUCTEM, amnmpoKcUManusi (yHKIIHI, BOCCTAHOBJICHHE 3aBHUCUMOCTEH, METO/bl pemeHus nuddepeHnaibHbIX

YPaBHEHUH U CUCTEM);

YCBOCHHUEC U 3aKpPCIIJICHUC OCHOBHLBEIX aJI'OPUTMOB, MMOHATUH U onpez[eﬂeHHﬁ BBIYHCIIUTEIILHOM

MaTeMaTUuKHU;

IMPAKTUYCCKOC PCIICHHUE THIIMYHBIX MOACIBHBIX W IMPHUKIAAHBIX 3aaa4d BBIYMCIIMTEILHON MaTeMaTHKH

Ha 6a3ze MatLab u Mathcad;

2. IllepeyeHb IUIAHHPYEMbIX PpPe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110

KOMITCTCHITHH WHMKATOPa JTOCTHKCHUS JTUCITUTUINHE, 00CCIICUYNBAIOIIUE TIOCTHKECHUE
KOMIICTCHIIHH IUTAaHUPYEeMBIX pe3ynbTaToB ocBoeHust OITOI]
OIIK-1 Cnoco6en|OIIK-1.2 OcymiecTBasieT BbIOOp|3HAET
MPUMEHSTh MeTo/1a MaTEeMaTUYECKOTO|KJIaCCHYECKAE  METOABl  BBIYUCIUTEIHLHOU
€CTECTBCHHOHAYYHBIC v|aHanM3a W MOJCIMPOBAHUS JUISI|MATEMATUKH:  METOJbI  PEIICHUS  CHUCTEM
OOIIIENH)KCHEPHBIC 3HAHWS, [peleHUs]  CPOPMYIMPOBAHHOW [TMHEWHBIX W HEJIHMHEHHBIX  ypaBHEHUH,
METOABbl MaTEeMaTHYECKOTO|3a1aun npodeccuoHanpHOM |mpuoIKeHus QyHKIUH, TuddepeHIHATEHOTO
aHaJM3a U MOJICIIMPOBAHMUSL, |IEATEILHOCTH Y UHTETPAIBHOTO UCUNCIICHUS
TEOPETUYECKOTO u ymeeT
AKCIIEPUMEHTATILHOTO BBIOMpATh MOAXOAIINI YHCTICHHBIA METO IS
WCCIIEIOBaHHS B pelIeHNsT TIOCTaBJICHHOW 3aJadd; COCTABJISTH
npodeccnoHanbHOM QITOPUTM  pelIeHHus]  3aJa4ydl B BHIE
TeSTEeTbHOCTH; MOCJIEZIOBATEILHOCTH JIOTUIECKUX "
apuMeTHYeCKuX OMepanuii, TPUBOIANIMNX K
KOHEYHOMY Pe3yJIbTaTy
BJIaJieeT HABBIKAMH
HaBBIKaMU MIPOrPaMMHUPOBAHHUS TUTST
peanuzaluyd ajJropuTMOB pELICHUS 3a7ad Ha
SI3BIKE MTOHSITHOM BBIYHCITUTEIIEHOMY

YCTPONCTBY




OIIK-6 Crnioco6en|OI1K-6.1 Pa3pabartbiBaeT|3HaeT

paSPaGaTBIBaTL AITOPUTMBI|AJITOPUTM  PCHICHUA 3aa4u B|COBPCMCHHBIC YUCJIICHHBIC MCTOAHBI,
U TPOrpaMMBbl, TPUTOIHBIC|COOTBETCTBHH C TEXHHUYECKHM|TPUMEHICMBIC B MaTeMaTHIECKOM
s MPAKTUYECKOTO|3aJaHUEM MOJEIMPOBAHUH ITPUKIIAIHBIX 3a1a4
NpUMEHEHUs B  00JIacTH ymeeT

MH(POPMALIMOHHBIX CHCTEM H BbIOpAaTh YHMCICHHBI METOJ PEIICHHs 3a/1adH,
TEXHOJIOTUH; MO3BOJISIFOIINHN, TOJIB3YSICh MaTEeMaTUYeCKON

MOJICTIBIO, HAXOWTh MAPaMETPhI - PE3YJIbTAThI
10 UCXOIHBIM JaHHBIM

BJIaJeeT HABBIKAMH

COBPEMEHHBIM IPOTrPAMMHBIM 00CCIIEYEHHEM —
nakeramu MATLAB u Scilab, s peanuzanuu
AJITOPUTMOB YHMCJIEHHBIX METOIOB IIPH PEIICHHH
HPAKTHYECKHX 33719

3. Yka3aHue MecTa JMCHUIUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hannas mucuuruimHa (MOaysb) BKItoueHa B biok  «/lucummumnel, momynu» b1.0.24 ocHoBHOM

npodeccnonanbHOM 00pa3oBaTenbHON mporpamMbl 09.03.02 MHpOpManMOHHBIE CHCTEMBI U TEXHOJOTHU H
OTHOCHTCSI K 00513aTeIbHON YacTH Y4eOHOTO TUIaHa.

Ne Konx n HauMeHoBaHnEe HHAMKATOpa
[IpenmecTByromuye JUCIUATLITAHBI
n/m JOCTUKEHHS] KOMITETEHITUU
1 [duddepennmnansubie ypaBHEHUS OIIK-1.2
OIIK-2.1, OIIK-2.4, OIIK-8.2, OIIK
2 |KommbroTepHoe MoaenupoBanue B cpene MatLab ’ ’ ’
P AcTHp pea -1.4, OTIK-1.5
3 |Jluneiinas anreOpa v aHATUTHYECKAs TEOMETPHUS OIIK-1.2
4 |[TpakTHKyM IO IPOrPaMMHUPOBAHUIO OIIK-6.1, OIIK-6.2, OIIK-3.2
Huddepenunanbabie ypaBHEHUS
3HaTh OCHOBHBIE THITHI TU(()EepeHITMATEHBIX YPaBHEHUH M METOJIBI X PEIICHUS
YmMerts pemath nuddepeHnmanbabie ypaBHeHUs 1-10 U 2-10 mopsiika
MaremaTuueckuii aHaJIn3
3Hath quddepeHnnansHoe U HHTerpalibHOEe HCYUCIIeHre QYHKITUN OJHON IEpEeMEHHOM
Kommnproteproe MoaeupoBanue B cpeae MatlLab
Bragets HaBbikaMu paboThl B mporpamme Matlab
Jluneitnas anre6pa u aHaAJIMTUYECKAs! TEOMETPUS
3HaTh anredpy BEKTOPOB M MATPHI]; METOBI PELICHUS CHCTEM JIMHEHHBIX YpaBHEHUH
YMeTh peniath CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHHUM
[TpakTHKyM 10 MPOTPaMMHUPOBAHUIO
Brnamets ocHOBaMu mporpaMMupoBanus B eXcel
Ne Kon n HanMeHoBaHME MHAMKATOpa
[Tocnenyromuye TUCIUTTITUHBI
n/m JOCTUKEHHS] KOMITETEHITUU
1 [KommbroTepHOe U MaTEMaTHUYECKOE MOJICIIMPOBAHHE OIIK-8.1, OIIK-2.2, OIIK-3.2

4. O0beM DUCHMILIMHBI (MOAYJI) B 3a4YeTHBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMHYeCKHX

4acoB,

BbIICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcsi ¢ npenoaasarejieM (10 BHAaAM y4eOHBIX

3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YAKOILIUXCH

Cemectp
W3 HuX yacel Ha
Bun yueOHOU paboTh Beero MPaKTHIECKYIO
4acoB 5
MOATOTOBKY
KonrakTHas padota 48 48
Jlexmmonnskie 3ausatus (JIek) 16 0 16

IMpaktuueckue 3anstus (I1p) 32 0 32




HNnas xouTakTHAs padoTa, B TOM Yucje:

KOHCYJIBTAIINH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJIbHEIM pabotam (PT'P)

KOHTaKkTHas paboTa Ha aTTecTalluio (caaJa 3a4era,
3a4yeTa C OLICHKOI; 3alluTa KypCcOBOH paboThI
(poekTa); caada KOHTPOJBHEIX padoT (PTP))

KOHTaKTHas paboTa Ha aTTECTAINIO B CECCHUIO
(KOoHCYIBTAIHS TIepeT YK3aMEHOM U c/1avya

Yacbl HAa KOHTPOJIb 4 4
CamocrositennsHasi pa6ota (CP) 56 56
O0mas TPy10eMKOCTh IUCHUILIUHBI (MOIYJIS)
yacpl:| 108 108
3a4eTHbIEC eIUHHUIBI: 3 3

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPMPOBAaHHOe MO pas3jejaM (TeMaM) C YKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB U BUAOB YUeOHbIX 3aHATHH
5.1. TemaTuveckuii 11aH TUCIUIUIMHBI (MOJTYJIS)

KonTakTtHas pabota (110 yueOHBIM
3aHATHAM), Yac. Kon
WHAAKATOP
£ a
3| nexuum I13 JIP Bcero,
No Pa3nensl nUCHUNINHEL S CP JNOCTHKEHU
() qac. 1
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- MpaKTH- MpaKTH- KOMIICTCHI]
Bcero | yeckyio | Bcero | 4yeckyio | Bcero | deckyio 5041
moaro- moaro- moAro-
TOBKY TOBKY TOBKY
1. |1 pazaen. TounocTth
BBIYUCITUTEIIEHOTO
JKCIIEPUMEHTA
ToyHOCTH ~ BBIYUCIUTEIHHOT
1.1, | oo CHMTSIRHOTON 5 1 2 4 6 | 12 |OIK-12
IKCIEPUMEHTA
2. |2 paznen. UucneHHble METObI
anreopsl
HCTEMBI MHEWHBIX
2.1, |CHere JHMHCHHBX] 5 | 5 4 6 | 12 |oONK-1.2
areOpanyeckux ypaBHEHUI
Henunennsl aBHEHUA WU
2.2, | CTHHCHHRIC  YPABHE 5| 2 4 4 | 10 |OIK-12
CHCTEMBI
313 pasnen. Teopust mpuOIMHKEHUI
qJa MpUOJIMKEHUS (QYHKITUH
3.1, |32naua npubmnxeHus PRk 5 | 4 8 12| 24 |onk-12
MHOT'OYJIEHOM
Yucnennoe
3.2. |nuddepeHunpopanme ul 5| 2 4 10 16 OIIK-1.2
UHTETPUPOBAHHE
4. |4 paznen. Metoabl pemeHus
b depeHIMaTbHBIX
ypaBHEHH OOBIKHOBEHHBIX U C
YaCTHBIMHU TIPOU3BOTHBIMHU
UmnciaeHHbIE METOJBI pEIleHHE
4.1. |HayanbHBIX W KpaeBbIX 3amad| 5 [ 4 8 18 30 OIIK-6.1
st OJ1Y
5. |5 paznen. Kontpoib
OIlK-1.2
5.1. |3auer 5 4 '
OIIK-6.1




5.1. Jlekuuu

No | HaumenoBaHnue paszzaena o
- HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
/1 U TEMBI JIEKITUH
[TorpemHOCTH BBIYUCICHUI
TouHOCTH .
[Tpubnmxennsle yucna. VCTOYHMKM MOrpeniHocTeil. MalimHHBIE Yucia.
1 BBIYHMCIIUTEIIBHOIO . o
[TonsATHST YCTOWYMBOCTH, CXOJUMOCTH U KOPPEKTHOCTH B BBIYMCIHUTEIBHON
JKCIEPUMEHTA
MaTeMaTHuKe
. [Ipsimbie u uTepanmoHnubie MeTo bl pemeHuss CJIAY
Cucrembl TUHEHHBIX N
5 5 Meron I'aycca. Meron nporouku. Meroz npocroi urepanuu. JlocraTrounsie
anredpanvecKkux . o
P . YCJIOBUSl YCTOMYMBOCTH M KOPPEKTHOCTH aiaropuTtMoB. Meron 3eipaens.
BHEHUI
YpaBHC JlocTaTouHble YCIOBUS CXOUMOCTH
Meroas! peleHNs] HEIMHEWHBIX U TPAHCLICHICHTHBIX YPaBHEHUN
. CnocoObl  oTAeneHusT KOpHEH. MeToa TOJOBHHHOTO JeieHus. Meron
Henunelinple ypaBHeHUs .
3 npocteix urepaumii. Meron HeroorTona. Bompockl  CXOOMMOCTH U
Y CUCTEMBI . -
YCTOMYMBOCTH aQIrOPUTMOB. METOJ HBIOTOHA Il CUCTEM HEJIMHEHHBIX
YpaBHEHUH
3asaya UHTEPHOIALUU
4 3ajaua npubmmkenus |MHTEpnOAAUMOHHBIE  MHOrowien  Jlarpamka.  MHTepHoONsnMOHHBIA
¢GyHKIMH MHOTOWIeHOM |MHOrowieH Hprortona. IlorpeniHocTs MHOTOWIEHHOW — HMHTEPIOJISIHH.
KycouHo-MHOrouneHHasi MHTEPIOJIALIMS
MeTtoap1 00pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX
DKCnepuMeHTAIbHBIC JaHHbIe. MUHUMU3AIMS OTKJIOHEHUS CTIIaKUBAIOIIEH
3amaua mpuoOIMKEHUS
4 GYHKIIMM OT 3a/laHHBIX TOYEK B CpeAHEKBaJpaTUYHOM cMbicie. Cucrema
(GYHKIIMY MHOTOUYJICHOM
METOJa  HAWMMEHBIIMX  KBAJpaToB. Meron ~ BbIpaBHH- BaHMSL.
AnmpokcuMupoBaHue (PyHKIIUHU MHOTUX ITEPEMEHHBIX
YucnenHoe auddepeHunpoBaHie U UHTETPUPOBAHUE
YucieHHoe Annpokcumanus MIPOU3BOIHBIX. [Torpemnocts YHCIIEHHOTO
5 | muddepenmponanue u [Iuddepennposanns. lcnonp3oBaHue — HMHTEPNOAIMOHHBIX  (opMyll.
HMHTErPUPOBAHKE Mertoasl npsIMOYTOJIBLHUKOB U Tparnenuit Meron Cumricona. Mcnonb3oBanue
cruiaitHoB. [lorpemHocTs YMCIeHHOTr0 MHTETPUPOBAHMSL.
UucnenHble METO/IBI PEIICHHS HAYaJbHBIX U KpaeBbIx 3a1ad 1 OY
Yucnennsie Meroasl  |O0mme cBenenus u3 teopun OJ1Y. Merton Ditnepa u ero MoauduKaiiu.
6 | pemenue HavaneHbix B [Metoabl Pynre-Kyrra. Ilomarossiii kontpons Ttounoctu. Meron Kyrra-
KkpaeBbIx 3a1a4 s OJ1Y (Mepcona. Muoromarosele MeToabl Ajnamca. MeToabl CBEIEHUS KPAaEBBIX
3a/1a4 K HayalbHBIM. MeTO] KOHEUHBIX Pa3HOCTEM.
CeTouHbIe METO/BI PELIEHUS] YPABHEHUI B YACTHBIX IIPOU3BOIHBIX
[TocranoBka 3amau MaremaThueckod (usmku. MeTos ceTok s pelieHus
YucieHHble METOIEI
YpaBHEHUsl TEIUJIONPOBOAHOCTU. Pa3HOCTHBIE CXEMBbl Uil  PELICHHS
6 | pelieHHe HaYalbHBIX U

KpaeBbIx 3a1a4 s OAY

1apaboJINYECKOro ypaBHEHHUsI C JIByMSI IIPOCTPAHCTBEHHBIMU NIEPEMEHHBIMHU.
Anmpokcumanys, yCTOM4YNBOCTb, CXOAUMOCTb PA3HOCTHBIX CXEM.

5.2. [IpakTyeckue 3aHATHS

HaunmenoBanue pasnena

iﬁl U TEMbI IPAKTHYECKUX HanmeHnoBanue u cofiep:kanne NpakTHUYEeCKUX 3aHATUI
3aHSATHI
Hcnonp3oBanne 9BM B unClIEHHBIX pacueTax
To4HOCTH TexHOMOTHH BBIYUCIICHUS W DJIEMEHTHI MPOTPAMMHUPOBAHUS B  Pa3IMYHBIX
1 BBIUMCIUTEIIBHOTO MaKkeTax.
SKCIIEPUMEHTA Bosmosknoctu Excel, Matlab u Scilab mist pemenus 3aqad BEIYUCIUTETIEHOM
MaTeMaTUKH
9 Cucrems! muHelinbsix  |([IpsiMbie n uTepannonnsie MeTobl pemenus CJIAY

anredpandecKux




YpaBHEHUI

[Toctpoenue u peanuzamuss Ha OBM anropuTmMoB pemieHdsl 3aaad Ha
OCHOBaHMM METOJOB ['aycca, MpOroHKH, NPOCTBIX UTepauuil u 3eiaens, B
BH/JIE TIOCIIEIOBATEIBHOCTH JEHCTBUM, MPUBOASAIIEH OT UCXOAHBIX TaHHBIX K
uckomomy pesyiabtary. Odopmienue pe3yinbTaToB BelurcieHH. CpaBHEHHE
¢ pesyasTatom pemeanss CJIAY B Excel, Matlab u Scilab

Henunelinble ypaBHeHMs
U CUCTEMBI

MeTopl pelIeHUs] HEJIMHENHBIX U TPAHCLEHACHTHBIX ypaBHEHUI
[loctpoenne u peanuzanuss Ha OBM airopuTMoB pelleHus 3anad Ha
OCHOBAaHMHM METOJIOB IIOJIOBUHHOIO JeleHus, urepauuil Helotona, B Buue
IIOCJIEIOBATEIILHOCTH JACUCTBUM, IPUBOAAIIECH OT HCXOIHBIX JAHHBIX K
ucKkoMoMy pesyiabtary. OdopmieHue pe3ynbTaToB BeluMciaeHud. CpaBHEHUE
C pe3yJIbTaTOM pEIlICHHUS HeIMHEHHBIX YpaBHEHU U cucteM B Excel, Matlab u
Scilab

3agaya npuOIKECHNS
(GYHKIIMY MHOTOYJICHOM

WHTepnonsys MHOTOWIEHaMU

[Toctpoenue u peanuzanus Ha IBM airopuTMOB MOCTPOCHUS MHOTOYJICHA
Jlarpamxa, muoorowiena Hprotona. OgopmiieHre pe3yibTaToB BBIYHCICHHUM.
CpaBHeHHE C pe3ylbTaTOM peIleHUs 3aJaud HHTEPIOJSAIUU B Excel,
Matlab n Mathcad

3anaua npuOIHKEHUS
(YHKIIMM MHOTOWIEHOM

MeTton 00pabOTKH 3KCTIEPUMEHTAIBHBIX JTaHHBIX

[Toctpoenne u peanuzauus Ha OBM  anropuTMoB anmpoKCHUMAalUdU
Ta0JIMYHBIX JAHHBIX a) MHO-TOWICHOM BTOpOW cTereHu O) 3aJaHHOM
(GyHKIIMOHATBHON 3aBUCUMOCTBIO. OdopMieHHEe Pe3yIbTaTOB BBIYUCICHUI.
CpaBHEHHE C Pe3yJIbTaTOM pEIICHUS 3aJauyd anmnpokcumainuu B EXcel,
Matlab u Scilab

Yucnennoe nuddepeHnupoBanme
[Toctpoenne u peanuzauus Ha OBM anropuTMoB anmpoKCHUMalUd

Yucnennoe =
MIPOU3BOJIHBIX TIEPBOTO U BTOPOTO MOPsaAKa (DYHKIIMH, 3aJaHHOM TaOIMIHO, C
nuddepeHIpoBaHue U .
pazHoil crtemenpto TouHOocTU. Ouenka mnorpemHocTd. OdopmieHue
WHTETPUPOBAHUE o
pup pe3ynbTaToB BhUUCIHCHHNA. CpaBHEHHE C PE3yJIbTaTOM PEIICHUS 3aJaqd
anmpoKcuMaIuu npousBoansix B Matlab u Mathcad
UucneHHOe HHTETPUPOBAHUE
q [loctpoenne u  peammzauuss Ha  OBM  anropuTMoB  METO/I0OB
WCJICHHOE o
MPSIMOYTOJILHUKOB, Tpanenuii, CUMIICOHA ISl HHTETPUPOBAHUS TaOIMUHBIX
muddepeHIpoBaHUE U . .
¢bynkumii. Ouenka norpemHoctd. OdopmiieHne pe3ysbTaToB BHIYUCICHHI.
WHTETPUPOBaHUE Matlab u

CpaBHeHI/Ie C peByJ'IBTaTOM pemeHI/m 3aa4uun I/IHTerI/IpOBaHI/I}I B
Mathcad

YucneHHble METOBI
pellieHre HaYaJbHbIX U
KpaeBbIx 3a1a4 g Oy

3anaga Komm

[Toctpoenne u peanusauust Ha IBM anroputmoB MeTonoB Ditnepa, Pynre
-Kyrtel u Apamca quist perneHusi OOBIKHOBEHHBIX U (epeHInanIbHbIX
ypaBHEHUN TEPBOTO W BTOPOTO mopsaka, a takxke cucrem OJ[Y. Ouenka
norpemtHocTH. OdopmieHue pe3ynbTaToB BblUMcIeHUHA. CpaBHEHHE C
pe3yabTaToM pemieHus 3agaun Komm B Matlab u Scilab

YuciieHHbIE METOJIBI
pelieHue HayaJlbHbIX U
KpaeBbIxX 3a1ay st OY

Kpaesas 3amaua

[TocTpoenue u peanuzanus Ha 9BM anroputma MeTo1a KOHEUHBIX Pa3HOCTEN
JUTSL pEIICHUST KPaeBOM 3a/1a4i YI4ETOM TOYHOCTH amlpPOKCUMAIIUU TPAaHUIHBIX
ycioBuid. [loctpoenue u peanuzauus Ha 9BM anropurma Merona cBeieHHE
KpaeBoil 3amauu K HavanbHOW. OdopmiieHue pe3ynbTaToB BbIUYKCICHUI.
CpaBHeHHE ¢ pe3y/IbTaTOM pellieHus KpaeBoii 3anaun B Matlab u Scilab

YuciieHHbIE METOJIBI
pelieHue HayaJlbHbIX U
KpaeBbIx 3a1a4 1 OAY

Meton ceTok
Pemienue ypaBHEHHsSI TEIJIONPOBOJAHOCTH.
ypaBHEHUH.

I[I/ICerTI/BaL[I/I}I BOJIHOBOT'O




5.3. CamocrosTenbHas paboTa 00yJaronuxcs

Ne | HaumeHoBanue pasnena .
CogepxaHue caMOCTOSATEIbHONU PadOThI
/0 | AMCUMILIUHBI U TEMbI
TouHOCTB Hcnonb3oBanne 9BM B unClI€HHBIX pacueTax
1 BBIUUCIIUTEILHOTO CamocrosTenbHOE penieHue 3aaa4 B makerax Excel, Matlab u Scilab
SKCIIEPUMEHTA
Cucremsl muHelHbIX  ([IpsMble u utepanronnsie MeToabl pemenus CIIAY
2 anredpanvecKux N3yuenue nureparypsl. Beinonnenue 3aganuii 1, 2, 3.
ypaBHEHUH
3 Henuneiinsle ypasaenus |METOIbI PEIICHNsI HEIMHEHHBIX M TPAHCICH/ICHTHBIX YPABHECHU
U CHUCTEMBI N3ydenue nurepatypsl. Beinonnenue 3aganuii 4 u 5
4 3agaua npubamkenus |VHTEPIONIAIUSA MHOTOYIEHAMU
¢Gynkmu Muorounenom |M3ydenue nureparypel. Beimonnenue 3ananus 6
4 3anaua npubnmxenus |[MeToabl 00pabOTKH SKCIIEPUMEHTATBHBIX JTAHHBIX
¢ynkuu MuorouieHom |M3ydenue nmureparypsl. Beinonnenue 3ananus 7
Yucnennoe Uucnennoe auddepeHInpoBaHmue
5 | mubdepenuupoanue u |M3yuenue nureparypsl. Bolonnenue 3aganus 8
WHTETPUPOBAHNE
Yucnennoe HucneHHOe HHTETPUPOBAHUE
5 | mudbdepenuupoanue u |M3yuenue nureparypsl. BoinonHnenue 3aganus 9.
WHTETPUPOBAHNE
3agaua Komm
YHucneHHble METOIbI o
N3yuenue nurepatypsl. Beinonnenue 3aganunit 10 u 11
6 | peleHue HaYalbHBIX U
KpaeBbIx 3a1a4 it O1Y
KpaeBas 3agaua
YuciieHHbIE METO/bI
N3yuenue nurepatypsl. Boimonnenue 3aganus 12.
6 | pemeHue HAYAIBHBIX U
KpaeBbIx 3a1a4 g Oy
[ToaroroBka k 3a4ueTy
'MCIIEHHEIE METO/Ib1 N3yuenne gureparypel. IloBTOpeHHME JEKIMH 1O  BCEM Kypc
6 | pelieHue HaYalbHBIX U Y1 Patyprl. p Y Kypey.

KpaeBbIx 3a1a4 s OAY

CucremaTH3anus Co3/1aHHBIX IPOrpaMM.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

Ay,Z[I/ITOpHBIe 3aHATUS 10 YK CIIEeHHBIM MCTOJaM HaIlpaBJICHBI HA HaH60nee IMMOJTHOC PACKPBITHEC pa3iCIOB
1 TEM OJUCHUIIIIUHBI.

HpI/I IMOATOTOBKE K JICKIIMOHHBIM 3aHATUAM CTYACHTY HeO6XOI[I/IM02

- 03HAKOMUTBCS ¢ COOTBETCTBYIOLIECH TEMOU 3aHATHUSA;

- OCMBICJIUTB KPYI' U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PaCCMOTPCHUA,

- U3Y4YUTh PEKOMEHAYEMYIO pabodeil MporpaMMoi JIUTepaTypy o JaHHOU TEME.

[Ipu BBIMOJHEHUH MPAKTUUYECKUX PAOOT CTYIEHTY HEOOXOIUMO:

- O3HAKOMHUTBCS C TEOPETUYECKHMM MaTepHajoM IO TeMe padoTbl B JHTEpaType, YyKa3aHHOM
ImpernoaaBaTeiICM;

- PYKOBOJCTBOBAThCS YKAa3aHUSIMHU U Pa3bsCHEHUSMH, KOTOPBIE IIPENOoAaBaTelb AAET HA 3aHATUH;

- IIPH BO3HUKHOBCHHUHU BOIIPOCOB WA 3any,Z[HeHI/II71 Ha MPAKTHYCCKUX 3aHATHUAX KOHCYJIbTHUPOBATHCA C
npenoaaBaTejICM.

I[J'ISI BBITIOJIHEHUS CaAMOCTOATCIIbHBIX pa60T 6yI[}IT HeO6XOI[I/IMLI 3HaHHUA U HAaBBIKH, HpI/IO6peTeHHBIe Ha
JICKIUMOHHBIX U NPAKTUYCCKUX 3aHATUAX. ,HJIH OTBCTOB Ha BOIIPOCHI IIPHU 3aTPYAHCHHUAX BO BPCMs BBIINOJHCHUA
CaMOCTOATCIIbHBIX pa60T MMPEAOCTABIACTCA BO3SMOKHOCTh KOHCYJIbTUPOBAHUSA C IIPCIIOJAABATCIIEM.

Marepuaisi o Kypcy pasmeniersl B8 moodle (https://moodle.spbgasu.ru/course/view.php?id=531)

7. OueHo4HbIe MATEPHUAJIbI ISl NMPOBEACHUS] TEKYILIero KOHTPOJSI yCIeBAeMOCTH H NPOMEKYTOYHOM
arTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeueHb KOMIIETEHIMM ¢ yKa3aHUEM 3TAIlOB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS AUCLIMITIINHBI

Kox n HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
MHNKATOpPa KOHTPOIUPYEMO
/11 (Momyms) cpencTaa
KOMITETCHIIUH
TeopeTtnueckuit
1 [To4HOCTH BBIYUCIUTEIBHOTO HKCIIEPUMEHTA OIIK-1.2 matepuai.  Pagora B
KOMITHIOTEPHBIX
porpamMmmax.
TeopeTtnueckui
2 Cucremsl JTMHEUHBIX areOpanyecKux OITK-1.2 MaTepual. Pemenne
YpaBHEHUN 3a/1a4 C UCMOJIb30BAaHUEM
OBM.
TeopeTtnueckuit
3 |Henuueiinbie ypaBHEHUS i CUCTEMBI OIIK-1.2 Matepuai. Peruerie
3a/1a4 C MCMOJIb30BaHUEM
9BM
TeopeTtnueckuit
4 3amaua MPUOJIHKEHUS byHKITUN OIMK-1.2 MaTepua. Pemenue
MHOTOYJIEHOM 3a/1a4 C MCMOJIb30BaHUEM
OBM
TeopeTtnueckuit
5 Yucnennoe nuddepennupoBanme " OIK-1.2 Martepuall. Pemenue
MHTETPUPOBAHUE 3a/1a4 C UCMOJIb30BaHUEM
OBM
Teopetnueckuit
6 UucneHHble METOJIbI pPEIIEHUE HayaldbHBIX M OITK-6.1 Martepual. Pemenne
KpaeBbIx 3a1a4 mist OY 3a3J1a4 C HCIIOJIb30BaHUEM
9BM
7 |3auer OIIK-1.2, OIIK-6.1




7.2. TunioBbIe KOHTPOJIbHBIC 3a/IaHUS WJIH WHBIE MAaTEPHUAIIbl TEKYIIET0 KOHTPOJISI YCIIEBAeMOCTH, HEOOXOIUMBbIE
JUTS OLIGHKH 3HAHWH, YMEHHI U HaBBIKOB U (WJIM) OMBITA TPO(PECCHOHATILHOM NESITEIbHOCTH, XapaKTEPU3YIOIINX
sTanbl POPMUPOBAHUS KOMITETEHITUH B MPOIIECCE OCBOSHUS TUCIIUTIIIMHBI

NunuBunyanpHbIC 3a1aHHS

JUTSI IPOBEPKH c(hOPMHUPOBAHHOCTU MHAUKATOPA HocTxkeHUs kKomnereninn OITK-1.2.

3amanue 1 . Meton ["aycca ¢ BBIOOPOM IJIaBHOTO AJIEMEHTA.

3ananue 2 Meton npocTsix urepanuii. Meton 3eiaens.

3aganue 3 MeToJ IPOTOHKH.

3ananue 4. MeTozbl peleHus CKaIsIpHbIX YPaBHEHUH.

3aganue 5. PenieHue cuctemM HEIMHEUHBIX YPABHEHHMIA.

NunuBunyanbHbie 3a1aHUs

JUTSL IPOBEPKH C(hOPMHUPOBAHHOCTH MHAMKATOPA TOCTHKeHUsT KoMrieTeHnu OTTK-1.2.

3ananue 6. 3agada MHTEPIOJSLUU

3amanue 7. Anmpoxcumanus TaOJUYHO 3aTaHHBIX (YHKIIUH.

3ananue 8. Yucnennoe nudpepeHnupoBanmue

3aganue 9. YuciaeHHOE HHTETPUPOBAHKE

NunuBunyanbHbie 3a1aHUs

JUTSL IPOBEPKH CPOPMHUPOBAHHOCTH MHAMKATOPA TOoCTHKeHUs KoMrieTeHnu OTTK-6.1.

3amanue 10. Yucnennoe pemenne auddepeHInaIbHbIX YpaBHEHUH IEPBOTO MOPSIIKA.

3aganue 11. Ywucnennoe pemenne cucrem OHY u JIY BbICHINX TOPSIKOB.

3ananue 12. YucneHHoe penieHne JIMHEHHON KpaeBoH 3ajauu.

7.3. Cucrema OLIGHUBAHHS PE3yJbTAaTOB OOYYEHHUS MO MUCIHIUIMHE (MOJIYJIO) MPU MPOBEACHUU TEKYIIETO

KOHTPOJIA YCIICBACMOCTH

O11eHKa «OTIINYHO
(3auTeHO)

3HaHMSL:

- CUCTeMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAaM, BBIXOJSIIUM 3a MPEAEIbl yueOHOU
IIPOrpPaMMBl;

- TOUHOE HUCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKU IPaMOTHOE U
JIOTUYECKH NIPaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJHUTENIBHOM JINTEPATYPHI,
pPEKOMEHI0BaHHOM paboueil mporpaMMoii o JUCHUIUIMHE (MOYJIIO)

YMEHUSL:

- YM€EET OPUEHTUPOBATHCS B TEOPHSIX, KOHLIEIILUAX U HANIPABJICHUAX TUCLIUILUIMHBI U
JIaBaTh UM KPUTUYECKYIO OLIEHKY, HUCII0JIb3Yys Hay4HbIE JOCTUKEHUS APYTUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeill mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TeOPETUYECKHE 3HaHU JUIsl BbIOOpA METOJIMKHU BBIITOJHEHUS 3aJJaHUI;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTAapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIIONIF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsATENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUH




OrneHka «xoponio»
(3auTeHO)

3HAHUSA:
- IOCTaTOYHO MOJIHBIE ¥ CUCTEMATU3UPOBAHHBIE 3HAHUS 10 AUCIUIUINHE;

- YCBOCHHME OCHOBHOM M JIOTIOJTHUTEILHOM JTUTEPATYPHI, PEKOMEHIOBAaHHOH paboueit
IpOrpamMMoil Mo JUCHUILUIUHE (MOJIYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICHIIUAX 1 HAIPABICHUIX
JTUCIUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JJOTUYECKU MTPABUILHO
U3JIaraeT OTBETHI Ha BOIIPOCHI, YMEET JesiaTh 000CHOBAHHBIE BHIBOJIBI;

- BJIaJICET HHCTPYMEHTApUEM IO JUCIUILINHE, YMEHUE eT0 UCII0JIb30BAaTh B
MIOCTAHOBKE U PEIICHUHN HAYYHBIX U TPO(HECCHOHATBHBIX 3a71a4

HaBBIKU:

- CaMOCTOsTENIbHAS paboTa HAa MPAKTUICCKUX 3aHATHUSAX, YIaCTHUE B TPYIITOBBIX
00CYXJI€HUSX, BBICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 33/JaHUM;

- CpeHUl ypOBEHb CPOPMHUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mporpamme
KOMIIETCHIIN;

- 0e3 3aTpyIHEHU BHIOUPAET CTaHIAPTHYIO METOIUKY BBIIIOJTHEHUS 33JIaHUM;

- 000CHOBBIBAET XOJ pElICHU 3a/1a4 0e3 3aTpyTHEHUI

Ouenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHo)

3HAHHUS:
- TOCTaTOYHBI MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHJOBAaHHOHN padoyueil mporpaMMoit;

- UCIOJIB30BAHNE HAYYHOU TEPMUHOJIOTUU, CTUIMCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HA BOMPOCHI, yMEHHE JIENIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OO0k

YMEHUSA:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLIEIHUAX U HAIIPABICHUAX 110
JTUCLUILIMHE U JaBaTh UM OIICHKY;

- BIIaJICET HHCTPYMEHTapueM y4eOHON AUCHIUIIITUHBI, YMEHUE €T0 UCII0Ib30BAaTh B
pelIeHUN TUTIOBBIX 3a/1a4;

- YMEET I0J1 pyKOBOJICTBOM MPENOAaBaTeNs pellaTh CTaHJAPTHBIC 3a/1a4n
HaBBIKH:

- paboTa moj pyKOoBOJCTBOM MPEMNOIaBATENS HAa TPAKTHUECKUX 3aHATHUSX,
JIOTTYCTUMBINA YPOBEHb KYJIbTYPhl UCTIOJIHEHHS 3aJJaHUH;

- TOCTaTOYHBI MUHUMAJILHBIA YPOBEHb CHOPMHUPOBAHHOCTH 3aSBIICHHBIX B
paboueii mporpaMMe KOMITETECHIIHIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPU 0OOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a1aHUN

Ouenka
«HEYIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HaAHMSL:
- (pparmeHTapHbBIE 3HAHUS IO JUCIUILINHE;

- OTKa3 OT OTBETa (BBIOJHEHUS MUCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX HCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoi no
JUCLUIUINHE;

YMEHUS:

- HE yMeeT UCI0JIb30BaTh HAY4YHYIO TEPMUHOJIOTHUIO;

- HaJn4re rpyObIX OmuO0K

HaBBIKU:

- HU3KHMI YPOBEHb KYJIBTYPBI HCIIOTHEHUS 3a/1aHNN;

- HU3KUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBAThH AJITOPUTM BBITTOJIHEHUS 3aJaHUI

7.4. Teopernueckue BONPOCHI U MPAKTUYECKHE 3aaHMs s IPOBEICHUS IPOMEXKYTOUYHOM aTTecTaluu
oOyuaromuxcsi, He0OOX0AUMBbIE ISl OLIEHKH 3HAHWW, YMEHHH M HaBBIKOB U (MJIM) OMbITa MpOodeccHoHaTbHOM
JESTeNbHOCTH, XapaKTepU3YIOIUMX d3Tambl  (HOPMUPOBAHHMS  KOMIIETEHIMH B  IPOLECCE  OCBOEHUS
00pa3oBaTeILHON IPOrpaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS TIPOMEKYTOUYHOMN aTTeCTAIlMH 00 yJatOIIUX CS
1. Meron I'aycca ¢ BIOOPOM TJIaBHOTO JIEMEHTA.
. METOJI MPOTOHKH. Y CTOMYUBOCTH METO/IA.
. Meroasl mpocThiX uTepanuii u 3eiiaens. Y cIoBUs CXOIUMOCTH.
. OteneHue KOpHEN HEIMHEMHOro0 ypaBHEHUA. MeTo/1 MOJJOBUHHOTO JACIICHHUS.
. Meroz npocCThIX UTEpanui A CKASIPHBIX YPABHEHUU. Y CJIOBUS CXOUMOCTH.
. Meron HproToHa 111 perieHusl HEJIMHEMHBIX U TPAHCLEHACHTHBIX YPAaBHEHUM. Y CJIOBUS CXOAUMOCTH.
. BekropHas 3anuch CUCTEM HEJIMHEHWHBIX YPaBHEHUNW. MeTo1 IPOCTBIX UTEPALIUM.
Meron HproToHa a1 cucTeM HETMHEHWHBIX YpaBHEHUN. Bh1OOp HAaYaIbHOTO MPUOIMKCHHS.
. MHTepniossimonHslii noyiMHOM Jlarpanxa.
10. MaTepnossiimoHHbIi mouHoM HbroToHa.
11. ITorpemHoCTh MHOTOUJIEHHON UHTEPIIOJISAIUH.
12. KycouHO-MHOTO4JIEHHAs: UHTEPHOJIALIMS.
14. MeTo/1 HAUMEHBIIINX KBAAPATOB.
15. ®opmynbl yncienHoro nuddeperupoBanus. OeHKa MOTPEeITHOCTH.
16. ®opmynbl UUCAEHHOTO UHTErpUpoBaHusl. OleHKa IOIPEIIHOCTH.
17. Pemienue 3agaun Komm mist nuddepennuansuoro ypasHenus |-ro nopsigka metoaom Ditnepa.
18. Pemenne 3amaun Komm s muddepennumansHoro ypaBaenus |-ro mopsinka merogom Pynre- Kyrra.
19. Pemenue 3agaun Komm 11t cucteMsl ypaBHeHHi |-ro mopsiika.
20 .Pemenue 3anaun Komm 11t ypaBHeHUH N-To nopsiika.
21. MeTon cBefieHUs KpaeBOM 3aJ]auu K HA4aJIbHOM.
22 Metoa KOHEYHBIX Pa3HOCTEH.

7.4.2. IlpakTuueckue 3aJaHus 1715 IPOBEICHHS IPOMEKYTOYHON aTTeCTalluu 00yJaroXcs
IIpakTHueckue 3agaHus U1 IPOMEKYTOYHOM  aTTECTALlUU BBUIOKEHBI B Mmoodle Ttecte
https://moodle.spbgasu.ru/mod/quiz/view.php?id=33448

7.4.3. IlpumMepHbIe TEMBI KypcOBOM paboThl (poeKTa) (MIPU HATUYUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM IUTAHOM HE MPEAYCMOTPEHBI

7.5. Metoaudeckue MaTtepHualbl, ONpeAessonue Npoue ypbl OleHUBaHUs 3HAaHUM, YMEHUN, HABBIKOB U (WJIH)
OIIbITa MPO(ECCHOHATBHOM EATENBHOCTH, XapaKTepU3YIOIIUe dTarbl POPMHUPOBAHUS KOMITETECHIIUI

[Iponienypa mnpoBeaeHHsT MNPOMEXKYTOUHOH aTTecTallud M TEKYIIEero KOHTPOJS YCIEeBaeMOCTH
peraaMeHTHpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IPOBEICHUS
TEKYILETro KOHTPOJI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalluy 00yYaroIuXcs.

[Tpouenypa popmMupoBaHusi KOMIETEHIIUN MIPHU MPOBEIEHUH TEKYILIEr0 KOHTPOJIA IPUBEAEHA B 1. 7.2.

[TpomerxyTouHas arTecTanus No AUCHUILUIMHE TPOBOIUTCS B (hopMme 3aueTa.

st 3aueTa HEOOXOIMMO UMETh 3aUYTEHHYIO KOHTPOJIBHYIO padoTy.

3ayeT NpoOBOJUTCS B MUCBbMEHHOM (hopMe M BKIIIOYAET OTBET Ha TEOPETUUECKUIN BOIIPOC.

7.6. Kpurepuu onieHrBaHus cpOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MTPOBEIEHUHU POMEKYTOUHON aTTecTalluu

YDOBCHB OCBOCHU U OLICHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPHUTEIIb | «yIOBICTBOPUTENBH | OILiEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. Y MEHUS HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKaI0TCs -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaroruiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nonyckaer omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaetr HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3yabTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, W TPEACTaBISET COO0H cpefHee apu(pMETHISCKOe OT BBICTABICHHBIX OIEHOK IO OTACITBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUSI, BIIaJICHIEe HaBBIKaMU ).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TeHOY» BBICTABIISETCS, €CIIA CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

OrieHKa «yI0BIETBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBJIETBOPHTEIBHO»/ «HE 3aUTCHO» BBICTABIACTCSA, €CIM CpeaHee apu(MeTHUecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOE o0ecneyeHne TUCIUIJIMHBI (MOYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

KommuecTBo
HK3EMILISIPOB/3JIEKTP
OoHHBIIT agpec DbC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHASl JJUTEPATYPA

baxsanos H. C., XKugkos H. I1., Kooenskos I'. M., Uucnennsie MeToansl, M.:

! bunowm. JlabopaTopus 3uanui, 2015 IbC

2 KBacor b. W., UwucienHple MeTOABl aHaIM3a MW JIMHEWHOW anreOpshl. SEC
Hcnonszosanre Matlab u Scilab, b. m.: Jlans, 2016

3 Typuak JI. U., lllennuxoB B. B., OcHoBbI uncieHHbIX MeTO/0B, M.: Hayka, SEC
19871987

4 |Camapckuii A. A., BBenenue B unciaeHHbie Metoel, M.: Hayka, 1997 9BbC

http://www.iprbooksh

5 |IIumenos B. I'., JIoxxaukoB A. b., Uucaennsie Mmetonsl. Yacts 2, , 2014 0p.1u/68411.htm

lesoB I'. C., KprokoBa O. I'., MeuukoBa b. W., Yucnennsie meromsi| https://e.lanbook.com

6 JAMHEHHOU anre6psl, , 2011 /book/1800
7 Barep b. I'., Uucnennsie MeToasl pemieHus auddepeHInanbHbIX ypaBHEHHH, 3BC
CII6., 2008

http://www.iprbooksh

8 [IIumenos B. I'., Uucnennsie Metoapl. Yacts 1, , 2013 0p.ru/68410.htm|

Hemunosuy b. I1., Mapon U. A., lllyBanosa 3. 3., Aemugosuu b. I1., Yucnenusie
9 |merompl amanmza. IlpuOmwkenue  QyHkimi, auddepeHIUaIbHBIE  H 9BbC
HHTErpaibHbIe ypaBHenus, M.: Hayka, 1967

JlonoJHUTEIbLHAS JIUTEPATYPA

1 |Camapckuit A. A., BBenenue B unciennsie Metoasl, M.: Hayka, 1987 OBC

2 |Kamutkuna H. H., Uucnennsie meToser, M.: Hayka, 1978 9BC

Barep b. I'., Uucnennsie metoapbl, Cankt-IlerepOypr: Cankr-IlerepOyprekuit

1 |rocymapcTBeHHBIH apXHUTEKTYpHO-CTpOUTEbHbIN yHUBepcuteT, DBC ACB, 9BC
2017
2 |Barep b. I'., Uucnennsie metobl, CI16., 2017 9BC

3 Wnwun B. I1., Kapnos B. B., MacinennukoB A. M., UucneHHble METOIbI pelIeHUs

3aJ1a4 CTPOUTEILHOM Mexanuku, M.: ACB, 2005 IbC

OO6yuaromiuecs U3 yrciaa HHBaIKA0B 1 i ¢ OB3 ob6ecneunBaroTcs e4aTHbIMU U (MITH) 3JIEKTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/10POBBS.

8.2. Ilepeyens pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON cetn «HTEepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCIUILITUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTepHET» DIIEKTPOHHBIN aJpec pecypca

https://moodle.spbgasu.ru/course/view.p

moodle hp?id=531

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)CCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPaBOYHBIX CUCTEM

HaumenoBanue DNEeKTPOHHBIN ajipec pecypca

@enepanbHblii  0Opa3oBarenbHbIl mopran "EnumHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcaM




Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

Hayunas AIEKTPOHHAS
oubmmoreka eLIBRARY.RU

DeKTpOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "IPRbooks™

http://www.iprbookshop.ru/

DJIEKTPOHHO-O0MOMoTeuHas cucteMma m3narenbersa "FOPAUT"

https://www.biblio-online.ru/

8.4. llepeyenp WH(MOPMAIMOHHBIX TEXHOJIOIWMA, MCIOJNB3YEMbIX IMPU OCYLIECTBICHUU OOpPa30BaTEIHLHOTO

mporiecca 1O JIUCIHUILTUHE,
MPOrPaMMHOTO O0eCTICUeHUs

BKJIrO4asA IMCPEUYCHb JIMOCH3HMOHHOI'O M CBO60,Z[HO pacrnpocTpaHieMoro

HaumenoBanue

Crioco6 pacrpocTpaHeHus
(JIMLICH3MOHHOE MJIK  CBOOOJIHO
pacIpoCTpaHsIeMOe)

MathCad Bepcus 15

Mathcad CYOJIMIIEH3UOHHOE
COIIalllEeHHE Ha  HCIOJb30BaHHE
npoayktoB  "PTC" ¢ OOO"Codr
Jlomxuctuk" moroBop Ne20716/SPB9

2010r.

Matlab Bepcus R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codraaiia IlpoekTsr"”

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykThl Maiikpocodt, goroBop No
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammueble
npoaykThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CaeJnieHust 00 OCHAIIEHHOCTH Y4eOHBIX ayIUTOPUI M OMEIICHHUH I CAMOCTOSITEIbHON pabOThI

HaunmeHnoBaHue y4eOHBIX ayAUTOPHUI U OMEIIEHUH
JUI CAMOCTOSITENIbHON pabOThI

OcHalieHHOCTh 000pYJI0BAaHUEM U TEXHUUECKUMHU
cpelcTBaMu O0yueHus

07. IlomerneHus A1 CAMOCTOSITETILHON pabOTHI

[TomemieHue At caMOCTOSATENBHON padOThI (UM TATIBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mT.- [IK
mist ymn ¢ OB3  (cuctemHBI  OJIOK, MOHHUTOD,
KJIaBUaTypa, MBIlIb) C TOJAKIIOYEHHEM K CeTH
«aTepHETY M 0OECIIeYeHNEM JIOCTYIIa B AJIEKTPOHHYIO
nH(popMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016

07. VYwuebHble ayauTOpuUu Ui  TPOBEAEHUS
IIPaKTUYECKHUX 3aHATHH, KypCOBOTO
MIPOEKTUPOBAaHMSI (BBIMOJIHEHHS] KYpPCOBBIX padoT),
IPYNNOBBIX WM HWHAWBHUIYaJbHBIX KOHCYJbTALUH,

TEKYIIETO KOHTPOJIA U HpOMe)KYTOT-IHOI\/’I arrecranuu

Kommiekt MYJIbTUMEAUIHOTO o0opynoBaHus
(mepcoHaNbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
IIPOEKTOpP, JKpaH, ayJuo-CUCTEMA), JOCKA, KOMIUIEKT
y4eOHOI MebenH, MOAKIIOYeHNE K KOMIBIOTEPHON CeTH
CIIGI'ACY, Bbixon B HTepHeT




07. VYueOHBIE ayIUTOPHH
JICKIUOHHBIX 3aHITHU

TSt

MPOBEACHUS

VYyeOnass ayautopusi Uil TIPOBEACHHUS  3aHSATUH
JICKITMOHHOT' O THIIA, KOMIIJICKT MyHBTHMeHHfIHOFO

000opyIoBaHUs (mepcoHambHbIN KOMITBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, 3KPaH, ayJIn0-CUCTEMA),
JIOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  mebeinn,

noakatoueHue Kk kommbrotepHo cetu CIIOIACY,
BEIXOJ B MIHTEpHET

st maBanuaoB u ymi ¢ OB3 obecnieunBaroTcs crienuaibHbIe YCIOBUS JUIS MOTYYCHHSI OOpa30BaHMS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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