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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
LenssMu OCBOCHUS AUCIUTIIIMHBI SBJISIFOTCS
puoOpeTeHNE CTYyICHTAMH TEOPETUUYECKUX 3HAHUH 110 YHCIICHHBIM METOJIaM PEIICHUS 3a/1a4 aareOpsl,

aHaM3a, 0OBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPAaBHEHUIA;

gpuobOpeTeHue

CTyACHTaAMH

IMPAKTUICCKUX

HaBBIKOB pa6OTBI C COBpPEMEHHBIMU

MHOTO(YHKIIHOHAJIbHBIMU CHCTEMaMH WH)KCHEPHBIX U HayuHbIX pacueToB Matlab u Mathcad.

3aayaMy OCBOEHMSI TUCLUIUIMHBI SIBIISIOTCS
U3y4eHHE OCHOBHBIX YMCJIEHHBIX METOAOB DPELIEHHsS HMHXKEHEPHBIX 3ajau (pelleHue ypaBHEHUH U
CHCTEM, amlmpoKcHMalus (pyHKIMI, BOCCTAHOBJICHUE 3aBHCUMOCTEH, MEeTO/Abl pemeHus auddepeHnnanbHbIx

YpaBHEHUI U CUCTEM);

YCBOCHHUC U 3aKPCIIJICHUC OCHOBHLIX aJITOPHUTMOB, MOHATUI U onpez[eneHm”I BBIYHCIIUTCILHOM

MaTEMAaTHUKU,

MPAKTUYCCKOC PCIICHUC TUIINYHBIX MOJACIIbHBIX U MPUKIIAAHBIX 3a1a4 BBIUHMCIIMTEIbHOM MaTeMaTHKH Ha

6a3e MatLab u Mathcad;

2. IllepeyeHb IUIAHHPYEMbIX PpPe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU J0CTHKEHHUs KOMIIeTeHIN

Kona n HaumeHoBanue

Ko u nHaumenoBaunue

[Tnaaupyemblie pe3yinbTaThl O0yUSHUS 110

KOMIIETEHIINH MHIMKATOpa JTOCTHKEHUS JUCLUIUIMHE, 00eCIIeUnBalOIINe JOCTHKEHHE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1
OIIK-1 Cnoco6en|OIIK-1.2 OcymectBisier BbIOOp|3HAET
IPUMEHSITh MeToa MaTEeMaTHYECKOIO[KJIaCCHYECKUE  METOJbl  BBIUMCIMTEIbHOU
€CTECTBEHHOHAY4YHbIE v|aHanu3a U MOJEIMPOBAHUS IJIS|MAaTEMATUKM:  METOJIbl  PELIEHUS  CHUCTEM
OOIIEMH)KCHEPHBIE 3HAHWS, [peIIeHus]  CPOPMYIMPOBAHHOW|[TMHEWHBIX W HENMHEHHBIX  ypaBHEHUH,
METOJbl MaTeMAaTUYECKOI0|3a1a4uu npodeccroHanbHOM |npubimxenus GyHkuui, nuddepeHnuaibHOro
aHaJI3a ¥ MOJIEIMPOBAHUS, | AEITEIbHOCTU Y UHTErpajibHOI'O UCUUCIICHUS
TEOPETUYECKOTO U ymeer
AKCIIEPUMEHTAJILHOTO BBIOMPATH MOAXOAAIININ YUCIEHHBIH METOJ JUIs
UCCIIEIOBaHMS B pEIIEHUs] TOCTaBJICHHOM 3aJaud; COCTaBIIATH
npodeccnoHanbHOM QITOPUTM  pelleHMsl  3aJadyd B BHJE
JESTEIBHOCTH NIOCJIEI0BATENBHOCTH JIOTUYECKUX "
apu(MeTHYecKux oOmepalnui, TPUBOIAIIMX K
KOHEYHOMY pe3y/bTaTy
BJIaJeeT
HaBbIKaMH IIPOrPaMMUPOBAHHUS Ui
peaiv3allii aNrOpUTMOB pEILEHUs 3ajad Ha
SI3BIKE MOHSTHOM BBIYHCIUTEIEHOMY

YCTPOMCTBY




OIIK-7 Cnoco6en|OI1K-7.1 Pa3paOaTbiBact|3HaeT

pa3padaThiBaTh AITOPUTMBI[QITOPUTM pELICHHS 3aJaddl B|COBPEMEHHBIC YHCIICHHBIC METOJIbI,
U nOporpamMmbl, TPUTOAHBIC|COOTBCTCTBUHU C TCXHUYCCKHUM |IIPUMCHACMBIC B MAaTEMAaTU4YCCKOM
TSt IPaKTUYECKOT0|3aJaHieM MOJIETMPOBAHHUHU IPUKIIAIHBIX 33139
MMPUMCHCHUA ymeer

BbIOpaTh YMCJICHHBIM METOJ PELIeHUs 3aJauu,
MO3BOJIAIOIIMM, TOJB3YsACh MaTEMaTUYECKON
MOJIE/IbI0, HAXOIUTH IApaMETPhl - PE3YJbTAThI
10 UICXOJHBIM JaHHBIM

BJIajieeT

COBPEMEHHBIM IPOIPaMMHBIM 00€CIIEUCHHEM,
JUIL  pealu3alvy  QJITOPUTMOB  YUCIICHHBIX
METOJOB IIPH PEIIECHUH IPAKTUYECKUX 3a1a4

3. Yka3aHue MecTa JUCHUILIMHBI (MOAYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

Hannas mucuuruinHa (Moayib) BKItoueHa B biok «lucuummmnsl, moaynu» b1.0.24 ocHoBHOM

npodeccuoHaibHOM oOpa3oBatenbHOM mporpammbl 09.03.03 IlpuknagHas uHpOpMAaTHKa W OTHOCHTCS K
00s13aTeNIbHON YaCcTH Y4eOHOT0 TIaHa.

Ne 8 (OO S — Kon n HauMeHOBaHuE MHIUKATOpa
n/m ped YIOTHHE Anct JOCTUKEHHS] KOMITETEHITUU
1 [duddepennmanbubie ypaBHEHUS OIIK-1.2
2 |Jluneiinas anreOpa v aHATUTHYECKAs TE€OMETPHUS OIIK-1.2
OIlK-3.2, OIIK-7.1, OIIK-7.2, VK-
3 |lIpakTHKyM IO MPOTrpaMMHUPOBAHUIO L1 YK-1.6

Juddepenunanbabie ypaBHEHHS

3HaTh OCHOBHBIE TUIIBI MU )epeHINATBHBIX YPAaBHEHUN U METO/IBI UX PELICHHS
Ymers pemarts qudQepeHnuaibape ypaBHEHHs 1-r0 1 2-T0 mopsaKa
MaremaTuyeckui aHain3

3HaTh AuddepeHIuaIbHOe U UHTETPAIbHOE UCYUCIICHUE (PYHKIIMN OJTHOU TTePEMEHHOM
Kommsroteproe MoaenupoBanue B cpene MatlLab

Bnanmers HaBbIkamMu paboThI B mporpamme Matlab

Jluneitnast anreOpa U aHAIUTUYECKAsI TEOMETPUS

3HaTh aredpy BEKTOPOB U MATPHI]; METOJIbI PEIICHUS CUCTEM JIMHEWHBIX YpaBHEHUM
YMeTh peniath CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHHMA

[IpakTUKyM 1O TPOTpaMMHUPOBAHUIO

Bragets ocHOBaMHu TiporpaMMupoBanus B excel

Ne Kon u HanMeHoBaHME HHAMKATOpa
[Tocnenyromue UCHUIIIMHBI
n/m JIOCTUKEHHS] KOMITIETEHIIUU
1 [KommnbroTepHoe U MaTeMaTHUECKOE MOJEIINPOBAHHE OIlK-2.2, TIK-4.1

4. O0beM IUCHUIIMHBI (MOAYJIf) B 3a4e€THBIX €IMHHUIAX € YKAa3aHHEM KOJIUYeCTBA aKaJeMHYeCKHX

4acoB,

BbIJIeJIEHHbIX HAa KOHTAKTHYI0 padory olOydamomuxcsl ¢ npenojaasatejieM (0 BHAAM y4eOHBIX

3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcs

Cemectp

W3 HuX yacel Ha

Bun yueOHOU paboThI Beero MPaKTHYECKYIO
4acoB 5

MOJTOTOBKY
KonrakTHas padota 48 48
Jlexmmonnskie 3ausatus (JIek) 16 0 16
[pakTuueckue 3ausatus (Ip) 32 0 32
Muast kouTakTHasi padoTa, B TOM YHCJIE:




KOHCYJbTAIMU TI0 KYPCOBOH paboTe (TIPOEKTY),
KOHTPOJBHEIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTAIMIo (caJya 3a4deTa,
3a4eTa C OLICHKOM; 3aIluTa KypcoBOil paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX padoT (PI'P))

KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOoHCYIBTAIHS TIepeT YK3aMEHOM U c1adya

Yacbl HAa KOHTPOJIb 4 4
CamocTtositenbHas pa6ora (CP) 56 56
O0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIS)
yacer:| 108 108
3a4eTHbIE eINHHUIbI: 3 3

5. Copep:xkaHue AUCUMIIMHBI (MOAYJis1), CTPYKTYPMPOBAHHOe IO paszjejaM (TeMaM) ¢ yKa3aHMeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI
5.1. Tematudeckuii 1aH TUCHUILIAHBI (MOJTYJIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
HWHJIUKATOP
E a
Q
Ne Pasnens! AUCHUTUTHHE] g JICKLIH 113 P CP B:z(r:O, JIOCTHIKEHH
[0} .
O U3 HUX Ha U3 HUX Ha U3 HUX Ha A
MIPaKTH- MPaKTH- MIPaKTH- KOMIICTCHI]
Bcero | ueckyroo | Bcero | uyeckyro | Bcero | ueckyro h705
HOAro- MHOAro- HOATro-
TOBKY TOBKY TOBKY
1. |1 pasaen. TounocTh
BBIYUCIIUTEIIEHOTO
IKCIICPUMEHTA
11, TOYHOCT,  BBIYHCIHMTCIBHOIO 5| o 4 6 12 OITK-1.2
9KCIIEPUMEHTA
2. |2 pa3nen. YucneHHbIE METOABI
anreOpsl
21 CucreMsbl J'II/IHCI:IHI)IX 5| o 4 6 12 OIIK-1.2,
anredpanvyecknux ypaBHEHUH OIIK-7.1
Henunuelinple  ypaBHEHMS U OIIK-1.2,
2.2. CHCTEMBI 5| 2 4 4 10 OIIK-7.1
3 13 pazzaen. Teopus npubmm>KeHu
31 3anaua npuOIMKeHUsT QYHKLIUU 5| 4 8 12 24 OIIK-1.2,
MHOT'OYJICHOM OIIK-7.1
YucneHnHoe
OIIK-1.2,
3.2. |muddepennmpoBanue ul 5| 2 4 10 16 OITK-7 1
HHTETPUPOBAHKE
4. |4 pasmen. Metonpbl pemieHus
Qg depeHIaIbHbIX
ypaBHEHU OOBIKHOBCHHBIX H C
YACTHBIMH MPOW3BOIHBIMU
UncneHHbIE METOMABl pEIICHUE OIIK-1.2,
4.1. |HauanbHBIX M KpaeBeIX 3amad| 5 [ 4 8 18 30
OIIK-7.1
as Oy
5. |5 paznen. Kontposnb
OIIK-1.2,
5.1. |3auer 5 4 OITK-7 1




5.1. Jlekuuu

Ne | HaumeHoBanue pasnena .
o HaunmeHnoBanue u kpaTkoe coaep:kaHue JEKIUn
pa3n ¥ TEMBI JIEKITHH
[TorpemHoCTH BBIYMCICHUI
TouHOCTH o
[Tpubnuxennpie uyucna. Mcrounuku mnorpemHocTed. MamuHHBIE 4YHCIa.
1 BBEIYHCJIUTEIHHOIO o o
[ToHsITUSA yCTOMYMBOCTH, CXOJAMMOCTH M KOPPEKTHOCTH B BBIYMCIUTEIBHOU
SKCIIEPUMEHTA
MaTeMaTHKe
. [Ipsimble u utepanuonHble MeTobl penienust CJIAY
CHcTeMBI THHENHBIX N
5 5 Merton "aycca. Meron nporonku. Metoa npoctoi utepauuu. JloctaTounbie
anreOpandecKux . .
p . YCIIOBUSI YCTOMYMBOCTH M KOPPEKTHOCTH airoputmoB. Meroa 3eitnensi.
aBHEHUI
yp JlocTaTo4HbIe YCIOBUS CXOJIUMOCTH
Merto/ibl penieHus HeIMHEHHBIX U TPAHCUCHICHTHBIX YPaBHEHUI
. Cnocobbl  oTAeneHus KopHed. MeTroa NOJOBUHHOTO JeieHus. Meron
Henunelinbie ypaBHeHHs N
3 npocteix urepauuii. Meron HerooTona. Bompockl cX0AMMOCTH U
U1 CUCTEMBI N o
YCTOMYMBOCTU QJITOPUTMOB. MeETO1 HBIOTOHA MJII CHUCTEM HEJIMHEHHBIX
ypaBHEHUH
3agavya UHTEPIOJISAUN
4 3anaya npubmmkenus  (VIHTEPIONANMOHHbIM MHOTOYJICH Jlarpanxa. HNHTepnossimoHHbIIA
(GyHKIur MHOrOwIeHOM |MHOrowieH Herorona. IlorpemiHoCTs MHOTOWIEHHOW — HMHTEPHOJISLMH.
Kycouno-MHOTOUIEHHAS MHTEPIIOJIALIHS
Metoapl 00pabOTKH SKCIIEPUMEHTATBHBIX JaHHBIX
DKCIepUMEHTANIbHBIE JaHHbIe. MUHUMU3AIMS OTKJIOHEHHUS Crila)KUBarOLIEH
3amava mpuOIIKEHUS
4 (GYHKIIUU OT 33JIaHHBIX TOYEK B CPEAHEKBAApaTHIHOM cMbicie. Cucrema
(YHKIIMM MHOTOWIEHOM
METOJa HaNMEHBIINX KBaJIpaToOB. MeTton BbIPABHU - BaHUSL.
AnmpokcuMupoBaHue (PYHKIIMA MHOTUX ITEPEMCHHBIX
Yucnennoe qudQepeHnupoBaHue U HHTETPUPOBAHHE
YuciieHHoe Anmnpokcumanus MIPOU3BO/IHBIX. [TorpemnocTh YHUCIJIEHHOT'O
5 | muddepenumpopanne u (Auddepenmposanus. Vcrnonb3oBaHHE — MHTEPNOISALMOHHBIX  (OPMYIL.
HUHTETPUPOBaHKE Meroasl npsMOYTroiapHUKOB U Tpaneunit Meron Cumicona. Mcnonb3oBanue
crutaitHoB. [lorpemHocTs YMCIEHHOTO HHTETPUPOBAHMS.
UucnenHsle METOIBI PEIICHHS HAYalbHBIX U KpaeBbIxX 3a1ad aist OY
Yucnennsle Mmetoasl  |Ob0mue cegenus u3 teopuun OY. Meron Diinepa u ero MoauduKaiuu.
6 pemienne HadanbHbeiX 1 |Meroasl Pynre-Kyrra. Ilomaroseii kKoHTposnb TouHocTH. Merton Kyrra-
KpaeBbix 3a1a4 it OJ1Y ([Mepcona. MHoromarosele MeToAbl Aznamca. MeToabl CBEIEHUSI KPAaeBbIX
3a7a4 K HadaJbHbIM. MeTO/1 KOHEUHBIX Pa3HOCTEH.
CeTouHbIe METOIBI PEIICHUSI YPABHEHUH B YACTHBIX TIPOU3BOIHBIX
[TocraHoBka 3amau MareMaTudeckod (usuku. MeToJ CETOK Al pelleHus
YucneHHbIE METOIBI
YpaBHEHHUS TEIUIONPOBOAHOCTH. Pa3HOCTHBIE CXEMBbl I peIlIeHUs
6 | pemeHue HAYAIBHBIX U

KpaeBbIx 3a1a4 g Oy

napa60n1/1q601<0r0 YpaBHCHHA C ABYMS IIPOCTPAHCTBCHHLIMU IICPEMCHHBIMMU.
AHHpOKCI/IMaHI/Iﬂ, yCTOI\/'I‘II/IBOCTB, CXOJUMOCTDH Pa3HOCTHBIX CXCM.

5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasaciia

pﬁlﬂ M TEMBI NPAKTHIECKHX HanmMenoBanwme u cofiep:kaHne MPaKTHYECKUX 3aHATHN
3aHATUN
HcnonszoBanre 9BM B uncieHHBIX pacderax
TouHoCTB TexHoMOTUM BBHIYUCICHUS W DJIEMEHTHI MPOTPAMMHUPOBAHUS B  Pa3IMUHBIX
1 BBIYHMCIIUTENILHOTO  [[TaKeTaX.
IKCIIEPUMEHTA Bosmosxknoctu Excel, Matlab u Scilab mys pemenus 3aqau BeraucinTensHON
MaTeMaTHKU
2 Cucremsl muHelinbix  |[IpsMble u uTepanronnsie MeToabl pemenus CJIIAY

anredpanvdecKux




ypaBHEHUH

Iloctpoenne u peanuzanus Ha OBM anropuTMoB pemieHHs 3azad Ha
OCHOBaHMHM METOJIOB ['aycca, MPOroHKH, MPOCTHIX UTepauuil u 3eiaens, B
BHUJIE MOCJIEIOBATEIILHOCTH ACHUCTBUM, IPUBOASAIIEN OT UCXOJHBIX JTaHHBIX K
ncKkoMoMy pe3ynbTaTy. OdopmiieHne pe3yabTaToB BeuuciaeHu. CpaBHEHHE
¢ pesyabTarom pemeHust CJIAY B Excel, Matlab u Scilab

Henuneitnbie ypaBHEeHUs
U CUCTEMBI

Merto/ibl pelieHuss HEIMHENHBIX U TPAHCUEHICHTHBIX YPaBHEHUI
[Toctpoenue u peanuzanuss Ha OBM anropuTmMoB pemieHusl 3ajaad Ha
OCHOBaHUHU METOJIOB IOJOBHUHHOTO JiejeHusi, urepauuii HeloToHa, B BuUje
IIOCJIEI0BATEIbHOCTH JCMCTBUM, NPHUBOJASIIEH OT HMCXOJHBIX JAHHBIX K
uckoMomy pesynbraty. OgopmiieHue pe3ynbTaToB BeiuncieHuii. CpaBHEHHE
C pe3yJbTaTOM PELICHHUS HEIMHEHHBIX ypaBHEeHuU# u cucteM B EXcel, Matlab u
Scilab

3aiaua mpuOIMKEHUS
(YHKIIMHU MHOTOYJICHOM

WuTepnonsys MHOTOWIEHAMU
[Toctpoenue u peanuzanus Ha OBM anropuTMoB MOCTPOEHHUS] MHOTOYJIEHA
Jlarpana, mHorousieHa Herotona. OdopmieHne pe3yabTaTOB BBIUMCICHUH.

CpaBHEeHHME C pPE3yJbTaTOM PEIICHUS 3a/1ayd WHTEPHOJSALUUUA B Excel,
Matlab u Mathcad

3amaua mpuoOIMKEHUS
(YHKIIMU MHOTOYJICHOM

Metoa 00pabOTKH IKCIIEPUMEHTATBHBIX JTaHHBIX

[loctpoenne u peanuzauusgs Ha OBM  anropurmMoB anmpokcHUMaluu
TaOJMYHBIX JIAHHBIX a) MHO-TOWJICHOM BTOpOW CTeneHu O) 3aJaHHOU
(GyHKIMOHATBHON 3aBUCUMOCTBIO. OdopMileHHE pe3ylbTaTOB BBHIYHCICHUH.
CpaBHeHHE ¢ pe3yJbTaTOM PELICHUS 3aaadd amnmpokcumanuu B EXcel,
Matlab u Scilab

Yucnennoe nuddepeHnupoBanme
[loctpoenne u peanuzauus Ha OBM  anropurmMoB anmpoKcHUMaluu

Uucnennoe .
IIPOU3BO/IHBIX TIEPBOTO U BTOPOTO MOpsiaKa GyHKINH, 3aJaHHOW TabJINYHO, C
Qg epeHIMpoBaHne | .
pasHoi cremeHpl0 To4yHOCTH. OneHka mnorpemHoctd. OdopmiieHue
UHTETPUPOBaHUE o
pHp pe3yabTaToB BblYMCICHUNH. CpaBHEHHE € pPE3yJibTaTOM pELICHMs 3aJauu
anmpoKcUMaIu npous3BoaHbeix B Matlab u Mathcad
HucneHHOe NHTETPUPOBAHKUE
q IToctpoenne u  peanuzauus Ha OBM  anropuTMoB  MeTO/0B
HCIIEHHOE o
MPSIMOYTOJIBHUKOB, Tpamnenuid, CHMIICOHA /Il MHTETPUPOBAHUS TaOJIMIHBIX
IuddepeHIMpoBaHue U . .
¢ynkuuit. Ouenka norpemrHocTd. OdopmieHrne pe3yabTaToB BHIYMCIECHUH.
WHTETPUPOBaHUE

CpaBHeHHE C Pe3y/IbTaTOM pEIIeHUs 3a7aud uHTerpupoBanus B Scilab u

Mathcad

YucieHHble METOIEI
pelieHue HayaJlbHbIX 1
KpaeBbIx 3a1a4 s OAY

3anaua Komm

IToctpoenne u peannsanust Ha IBM anroputmoB MeTon0B Oitniepa, Pynre
-Kyrtel 1 Apamca st pernieHusi OOBIKHOBEHHBIX U (epeHIalbHbIX
ypaBHEHMH IMEpPBOrO M BTOPOro mopsaka, a takke cucreM OJY. Ouenka
norpemHocTH. OdopMieHne pe3ynbTaToB BblUMCIeHUNH. CpaBHEHHE C
pesynbraTom pemenus 3agaun Korm B Matlab u Scilab

YucneHHble METOBI
pellleHre HaYadbHbIX U
KpaeBbIx 3a1a4 it Oy

Kpaeas 3anaua

[TocTpoenne u peanuzanns Ha 9BM anroputma MeTozja KOHEUHBIX Pa3HOCTEN
JUTSL pELIeHUs] KpaeBOM 3a/1a4yu Y4€TOM TOUHOCTH alMpOKCHUMAIUU TPAaHUYHBIX
ycaoBuid. [Toctpoenue u peanuzamusa Ha 9BM anropurma meTona CBEICHHE
KpaeBoM 3aiauu K HavaiabHOH. OdopmieHne pe3yabTaToB BBIYHCICHHMA.
CpaBHeHHE ¢ pe3y/IbTaTOM pellieHus KpaeBoi 3amaun B Matlab u Scilab

YucneHHble METOBI
pellleHre HauadbHBIX U
KpaeBbIx 3a1a4 it OV

Mertoj ceTok
Pemenue ypaBHEHHsSI TETUIONPOBOJIHOCTH.
ypaBHEHUSI.

Juckpernsanuss  BOJHOBOTO




5.3. CamocTosTenpHas paboTa 00yJarOIIHXCs

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3n| AMCHUIUIMHBI U TEMBI
TouHOCTH Hcnonb3zoBanne 9BM B UHCIIEHHBIX pacueTax
1 BBIUUCIIUTEIILHOTO CamocrosTenbHOe penieHue 3a1a4 B makerax Excel, Matlab u Scilab
JKCIEPUMEHTA
Cucremsl muHelHbIX  ([IpsMble n uTepanronusie Mmetonbl pemenus CJIIAY
2 anredpanvyecKux W3yuenue nurepatypsl. Bemmonnenue 3apanuii 1, 2, 3.
YpaBHEHUH
3 Henuneiinple ypaBaeHus |METO/IbI PEIEHHS HETMHEWHBIX W TPAHCIEHICHTHBIX YPaBHEHUIM
U CUCTEMBI Nzyuenue nureparypsl. Boinonnenue 3ananuit 4 u 5
4 3amava mpuOIIKEHUS HNuTepnossiius MHOTOWIeHAMU
gynxuum Muorounenom |M3ydenune murepatypbl. Beinonnenue 3ananus 6
4 3agaua npubamxkenus |MeToabl 00pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX
¢ynkuu muorowtenom |M3ydenue mureparypsl. BeimonHenue 3ananus 7
YucneHnHoe YucnenHoe auddepeHunpoBanme
5 | muddepennuponanue u |M3yuenue nureparypsl. Boinonnenue 3aganus 8
WHTETPUPOBAHHE
Yucnennoe UucneHHoe HHTErPUPOBAHUE
5 | muddepernmpoBanue u |M3yuenue nureparypsl. Beimonnenue 3aganus 9.
WHTETPUPOBAHUE
3anava Komm
YuciieHHbIE METO/IbI .
N3yuenue nureparypsl. Boinonnenue 3aganuii 10 m 11
6 | pemeHue HAYAIBHBIX U
KpaeBbIxX 3a1ay st OY
Kpaeas 3anaua
YHucneHHble METOIbI
N3yuenue nuteparypsl. Beinonnenue 3aganus 12.
6 | peleHHe HaYabHBIX U
KpaeBbIx 3a1a4 s OAY
[ToaroroBka k 3aueTy
‘HCIICHHEIE METOMEI N3yuenune nureparypel. [loBTOpeHHE JEKIMHA MO  BCEM KypcC
6 | pemeHMe HAYAIBHBIX U yi PaTyphl. p y  Kypey.

KpaeBbIx 3aj1a4 i OY

CI/ICTCMaTI/I3aI_[I/IH CO3JaHHBIX ITPOTpaMM.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

Ay,Z[I/ITOpHBIe 3aHATUS 10 YK CIIEeHHBIM MCTOJaM HaIlpaBJICHBI HA HaI/I6OHee IMMOJTHOC PACKPBITHEC pa3iCIOB
U TEM JUCHUIIIIUHBI.

HpI/I MOATOTOBKC K JICKIIMOHHBIM 3aHATUAM CTYIACHTY H€06XOI[I/IMOI

- O3BHAKOMUTHBCA C COOTBeTCTBYIOHleI;'I TEMOH 3aHATUA,

- OCMBICIIUTD KPYT U3y4aeMBbIX BOIIPOCOB U JIOTHKY X PACCMOTPCHUS,

- U3yYUTh PEKOMEHIYEeMYIO paboydeil mporpaMMoi JTUTEPATypPy M0 JAaHHOU TeMe.

[Tpu BBIOTHEHNH IPAKTUYECKUX pAOOT CTYICHTY HEOOXOAUMO:

- O3HAaKOMHUTBCA C TEOPCTHYCCKUM MATCpHAIIOM II0 TEME pa6OTBI B JIMTECpaATypE, YKaBaHHOfI
npenoaaBaTeiicM,

- PYKOBOACTBOBATECA YKa3aHUAMU U Ppa3bsCHCHHUAMMN, KOTOPBIC ITPEIIOAaBaTCIb ,Z[aéT Ha 3aHsATHH,

- IpU BO3HUKHOBCHUU BOIIPOCOB HJIN Sany,[IHCHI/Iﬁ Ha MPAKTUYCCKUX 3aHATHUAX KOHCYJIIBbTUPOBATHCA C
nperoaaBaTCJICM.

I[JISI BBITIOJIHEHUS CAMOCTOSATCIIbHBIX pa60T 6y2[yT HCO6XOI[I/IMBI 3HaHHUA U HaBbIKH, HpHOGpeTeHHHe Ha
JICKOMOHHBIX U IMPAKTHYCCKUX 3aHATHUAX. ,HJ'I}I OTBCTOB Ha BOIIPOCHI IIPH 3aTPYAHCHHUAX BO BPEMs BBIIIOJTHCHUA
CaAMOCTOATCIIbHBIX pa60T IpeaAOCTABIACTCA BOSMOXHOCTD KOHCYJIbTUPOBAHMS C IIPCIIOAaBaTCIICM.

Marepuaisl o Kypcy pasmeniensl B moodle (https://moodle.spbgasu.ru/course/view.php?id=531)

7. OueHoYHbIe MATePUAJIbI /JJIsl NMPOBEdEeHUs] TEKYILIero KOHTPOJIs YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arrecTauvy 00y4armMXCs M0 JMCUUILIHHE (MOIYJII0)
7.1. IlepedyeHb KOMIIETEHIIMI ¢ yKa3aHUEM ATaIoB UX (YOPMHUPOBAHMUS B MPOILIECCE OCBOCHUS AUCIMITITUHBI

Kon u HaumeHnoBanue
Ne KonTponupyemsbie pazieisl AUCIUILTUHBI . Bun onienouynoro
WHMKATOPA KOHTPOIUPYEMOM
/1 (Motyis) cpencTaa
KOMIETEHIINH
Teopernyeckuid
marepuain. Pabora B
1 [TouHOCTH BBIYUCINUTEIBHOIO FKCIIEPUMEHTA OIIK-1.2 p
KOMIBIOTEPHBIX
IPOrpaMMax.
TeopeTnueckuit
Cucremsl JUHEHHBIX anredpandecKkux MaTepua. Pemenue
2 y P OI1K-1.2, OTIK-7.1 P
ypaBHEHUU 3a/1a4 C UCIOJIb30BAHUEM
OBM.
Teopetnueckui
. MaTepHall. Pemenue
3 |HenuHeiiHble ypaBHEHUS U CUCTEMBI OIIK-1.2, OIIK-7.1 p
3a/1a4 C MCMOJIb30BaHUEM
3BM
Teopetnueckui
3anaua npUOTIKEHUS KA MaTepuall. Pemenue
4 [P P Pynicu OIIK-1.2, OIK-7.1 P
MHOTOYJICHOM 3a/1a4 C MCMOJIb30BaHUEM
3BM
Teopetnueckuit
UucnenHoe nddepenmpoBanue u Matepuan. Pemenne
5 Auepenp OI1K-1.2, OTIK-7.1 P
UHTETPUPOBAHUE 3a/1a4 ¢ MCIOJIH30BAHUEM
OBM
TeopeTnueckuit
UucrieHHbIE METO/ABI PEIICHWE HAYaIbHBIX U MaTepual. Pemenue
6 AR D OIIK-1.2, OTIK-7.1 P
KpaeBbIx 3a7a4 a1 OY 3a/1a4 C MCTOJIb30BaHUEM
3BM
7 |[3auer OIIK-1.2, OIIK-7.1




7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM MHBIE MaTepUajbl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIMMBbIe
JUTSL OTICHKY 3HAHWIA, yMEHUW ¥ HABBIKOB U (WJIH) OIBITa MPO(heCCHOHATEHOM NeSTEIbHOCTH, XapaKTePU3yIOIINX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

NuauBuayanbHbIE 3a1aHUS

JUTSL IPOBEPKH C(hOPMHUPOBAHHOCTH MHAMKATOpa MocTikeHus: komrerennuu OIIK-1.2., OITK-7.1

3anmanue 1 . Merox [Maycca ¢ BBIOOPOM TIaBHOTO AJIEMEHTA.

3aganue 2 Merton npocThix utepauid. Meron 3eitgens.

3ananue 3 MeToJ IPOrOHKH.

3aganue 4. MeToJbl pelIeHUS CKaISIPHBIX YPAaBHEHUM.

3ananue 5. PerieHue cucTeM HEJIMHEMHBIX YPaBHEHUH.

WuauBuayanbHbIe 3a1aHUS

JUTSI IPOBEPKH c(HOPMHUPOBAHHOCTH MHAUKATOPA JocTx)eHH kKommereHinn OITK-1.2.

3aganue 6. 3ajgaya UHTEPIOJALIMN

3aganue 7. AnmpoxkcuMarnys TabJIU4HO 3aJaHHBIX ()YHKIIHH.

3amanne 8. Ywucnennoe auddepeHnrpoBaHue

3ananue 9. YucneHHoe UHTErpUpPOBaHUE

WuauBuayaibHbIe 3a1aHUS

JUTSI IPOBEPKH c(hOPMHUPOBAHHOCTH MHAUKATOPA qocTrkeHus kommereniuun OITK-6.1.

3ananue 10. Ywucnennoe pemrenue nudQepeHuanbHbIX YpaBHEHUH IEPBOrO MOPSIKA.

3amanue 11. Yucnennoe pemenue cucrem OLY u 1Y BeICIIKMX MOPSIAKOB.

3aganue 12. YucneHHoe penieHue  JIMHEHHON KpaeBoil 3a/1auu.

3amanue 13.  Meroa cetok ams pemenus J[Y B 4aCTHBIX TPOU3BOIHBIX.

7.3. Cucrema OLIEHUBAHHS PE3yJbTaTOB OOyUEHHS MO MUCHMIUIMHE (MOIYJII0) NPU MPOBEICHUU TEKYIIETO

KOHTPOJIA yCIICBACMOCTH

O1leHKa «OTJIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTIyOOKHE U MOJIHBIE 3HAHU 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE [10 OCHOBHBIM BOIIPOCAaM, BBIXOJSIIUM 3a MPeAEIbl yueOHO!
IIPOrpPaMMBl;

- TOUHOE HUCII0JIb30BaHUE HAyYHOI TEPMUHOJIOTUH, CHCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboyeil mporpaMMoii o JUCHUIUIMHE (MOTYJIIO)

YMEHUSL:

- YM€EET OPUEHTUPOBATHCS B TEOPUSX, KOHLIETILUAX U HANIPABICHUSX IUCLHUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYrUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyell mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PeIIaTh CIOXKHBIE TPOOIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TeOPeTUYECKHEe 3HAHUsI [T BbIOOpa METOIUKHU BBITIOJHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIIOIL30BATh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYNIIOBBIX 00CYKICHHUSAX, BBICOKUH YPOBEHb KYJIbTYpPhI UCIIOJTHEHUS 3a1aHUH




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IOJIHbIE U CHCTEMATU3UPOBAHHBIC 3HAHMS 110 TUCLUIIINHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PEIIEHUH HayYHbIX U IPOGECCHOHATIBHBIX 3aau

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEHU BBIOUpACT CTaHIAPTHYIO METOIUKY BBINIOJIHEHUS 3a/1aHUl;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOK pabodeil mporpaMmMmoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCIUIUIMHE U 1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOJCTBOM IPEMO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAIN4YKE TpyOBIX OMIMOOK

HaBBIKU:

- HU3KUH YPOBEHB KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS JJIS IPOBEJACHHS MPOMEXYTOUHOW aTTecTaluu
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETLHOCTH, XapaKTEPHU3YIOMIUX OTanbl  (OPMUPOBAHUS KOMIIETCHIIMM B  TIPOIECCE  OCBOEHUS
00pa30BaTEILHON IPOrPAMMBL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst

. Metox 'aycca ¢ BEIOOpOM TJIaBHOTO JIEMEHTA.

. METOJI IPOTOHKH. Y CTOMYUBOCTh METO/IA.

. MeTonbl IpOCTHIX UTepaliui U 3eiaens. Y CIoBUs CXOIUMOCTH.

. Otnenenue KOpHEH HEIMHEMHOro ypaBHEHUA. MeTO/1 MOJOBUHHOTO JCJICHHUS.

. Meroa npocThIX UTEpanuil A CKASIPHBIX YPaBHEHUU. Y CJIOBUS CXOUMOCTH.

. Meron HproToHa [J1s1 pelieHNs] HEJIMHEWHBIX U TPAHCLIEHAEHTHBIX YPABHEHUW. Y CIIOBUS CXOJUMOCTH.
. BekTopHas 3anuch CUCTEM HEJITMHEHMHBIX YpaBHEHUN. MeTo ] MPOCThIX UTEPaALIHil.

Metox HeroToHa 17151 cucTeM HENMHEHHBIX ypaBHEHUH. BrIOOp Ha4aIbHOrO MpUOIMKEHHS.

. UaTepnonsuuoHubiii noauHoM Jlarpanxa.

10. MuTepnonsuuonHblil nonuHoM HeroToHa.

11. [TorpemtHOCT, MHOTOWICHHOW MHTEPIOJISAIUH.

12. KycouHO-MHOTrOUJIeHHAss HHTEPIIOISLIMSL.

14. MeToJ1 HAMMEHBIIINX KBAJIPATOB.

15. ®opmynel uncnernHoro auddepernupoanws. OleHKa MOTPEIIHOCTH.

16. ®opMyIibl YUCIEHHOTO UHTETpUpOBaHUsl. OLEHKa MOTPEIIHOCTH.

17. Pemrenne 3anaun Komm mist muddepeHnuansaoro ypapHeHus |-ro mopsiaka Mmetoqom Didnepa.
18. Pemenue 3agaun Komu misa quddepennnansHoro ypasHenus |-ro nopsinka merogom Pynre- Kyrra.
19. Pemenue 3anaun Komm asis cucreMsl ypaBHeHHH |-ro mopsika.

20. Pemenue 3agaun Komm 1y1st ypaBHeHU N-To MOpsiIKa.

21. Metoa cBeieHUs KpaeBo 3a/1auM K Ha4aJlbHOM.

22 MeTo KOHEYHBIX pa3HOCTEH.

7.4.2. [lpakTryeckue 3aJaHnus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIIuXCsI
[TpakTueckue 3agaHus UId  IPOMEXKYTOUHOM aTTECTallUU BBUIOKEHBI B Moodle Ttecte
https://moodle.spbgasu.ru/mod/quiz/view.php?id=33448

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATMUNHN)
KypcoBbie npoekTsl (padoThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Meronudeckue MaTepuaibl, ONpeAessolue MPoLeayphl OLIEHUBAaHUs 3HAHUN, YMEHUH, HaBBIKOB U (WJIN)
OTIbITa MPOQPECCUOHANBHON 1EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUSI KOMIETEHLIUN

IIpouenypa mnpoBeneHHMs MPOMEKYTOUYHOM aTTECTAlMM M TEKYLIErOo KOHTPOJS YCIEBAEMOCTH
PErIaMEHTUPYETCS JIOKaIbHBIM HOPMATUBHBIM aKTOM, OMPEIEIAIOIIUM MMOPAJOK OPraHU3alUU U IPOBEICHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTalli 00y4aromuxcsl.

[Tponentypa popMupoBaHus KOMIETEHIUI PH TPOBEAECHUH TEKYILEr0 KOHTPOJIS MTpUBeIeHa B 1. 7.2.

[TpomexyTouHast aTTecTalys 1o JUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.

Jis 3auera HEOOXOJMMO UMETh 3aUTEHHYIO KOHTPOJIbHYIO paboTy.

3aueT NpoBOJUTCS B MUCbMEHHON (hOpMe U BKIIIOYAET OTBET HAa TEOPETHUUECKUI BOIIPOC.

7.6. KpI/ITCpI/II/I OLCHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu MPOBCACHUU HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBeHb OCBOCHHUS M OIIEHKA

Kprepun OneHka OneHka
«HEY/IOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OILIEHKa «XOpOIIO» O11eHKa «OTIUYHO
OILICHUBAaHUS
HO» oy
«HE 3aUTEHO) «3aUTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

c(hopMUPOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOTrO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -I0JIHOE TTIOHUMaHHUE
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX OHSTHI 1 CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABWJIBHO BBITTOJTHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTes. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUTS BBIOOpA METOTUKU
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJlaHu}, HApYIIEHHs | TPH BBHIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHSI C(POPMHPOBAHHOCTH KOMIIETEHLMH, 3aKpPEIUIEHHBIX 3a
JMCLUUIUIMHON, W TPEACTaBiIsieT coO00 cpenHee apu(]MeTHUecKoe OT BBICTABJIEHHBIX OICHOK IO OT/EIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHOY»/«3a4TE€HOY BBICTABIISETCS, €CIIU CpeiHee apu(METHUECKOe HaXOAUTCS B UHTEpBalie
ot 4,5 mo 5,0.

OreHKa «XOPOIIO0Y»/«3a4TEHOY» BBICTABIISETCS, €CIIU CpeHee apuMeTUIecKoe HaXOAUTCS B HHTEPBAIS
oT 3,5 mo 4,4.

OreHKa «yIOBIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABISIETCS, €CIU cpefHee apuPMETHIeCKOe HaXOAUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJICTBOPUTEIBHOY/ «HE 3aUTE€HO» BBICTABISETCS, €CIH cpelHee apudmernyeckoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJIHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM AJI1 OCBOCHUS TUCIIUITIIMHBI (MOYJIs)

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

Ne ABTOp, Ha3BaHUE, MECTO U3JaHUS, U3/1aTEIbCTBO, TOJ U3/1aHUs YUeOHOU U
n/m y4eOHO-METOIUYECKOU TUTepaTyphl

OcHoBHAasl JIUTEPATYpPA

http://www.iprbooksh

1 [(ITumenoB B. I'., Uucnennsie Mmetoasl. Yacts 1, 2013 0p.ru/68410.html

http://www.iprbooksh

2 |IIumenos B. I'., JIoxxuukoB A. Bb., Uucaennsie Mmetonsl. Yacts 2, 2014 0p.ru/68411.html

KBacoB b. WM., YucrmenHsle MeTOABI aHanmuM3a | JHHEHHON anreoOpsl.| https://e.lanbook.com

3 Hcnonn3oanue Matlab u Scilab, Caunxr-IletepOypr: Jlans, 2021 /book/168887

4 lesoB I'. C., Kprokoa O. I'., MeuukoBa b. W., YUucnennsie meronsi| https://e.lanbook.com
JUHeHHOU anreOpsl, , 2011 /book/1800
Hemunosuy b. I1., Mapozi N. A., llyBanosa J. 3., YnciieHHbIE METO/IbI aHAJIM3A. https://e.lanbook.com

S5 |[Ipubmmwkenne (GyHKIuEA, TuddepeHaabHble U HHTErPAIbHbIE YPAaBHCHHMS, Ibook/167810

Cauxkrt-Ilerepovypr: Jlaus, 2021

JlonoJHUTEIbLHAS JIUTEPATYPA

http://ntb.spbgasu.ru/
1 |Barep b. I'., Yucnennsie metossi, CI16., 2017 elib/00800/
2 Nneun B. I1., Kapno B. B., MacinennukoB A. M., UnclieHHbIE METO/Ibl PEILICHUS 50
3a7a4d crtpoutenbHor Mexanuku, M.: ACB, 2005
3 Barep b. I'., Uucnennsie MeTonbl pemeHust TudQepeHInaIbHbpIX ypaBHEHHH, 174

CIIG.: C.-Iletepb. roc. apXUTEKTyp.-CTPOUT. YH-T, 2003

Obyuaronuecs u3 uncia nHBaiauaoB u i ¢ OB3 obecrnieunBaroTcs neyaTHBIMU U (M) JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B pOpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepeuenp pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX IS
OCBOEHUS AMCUIUIIIINHBI (MOYJIs)

HaumenoBanue pecypca cetn «IHTEpHET» DNeKTpOHHBIN ajpec pecypca

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

moodle hp?id=531

8.3. IlepeueHb cOBpeMEHHBIX MPO(eCCHOHAIBHBIX 0a3 TaHHBIX ¥ MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNeKTpOHHBIN aJipec pecypca

@enepanbHblii  oOpa3oBarenbHbll mopran "EnumHoe OKHO JocTyna K

http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM" P

Hayunas DJIEKTPOHHAS
Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU 6ubmorexa L IBRARY RU
DIeKTPOHHO-0MOIMoTeYHas cucTeMa u3narenabcrsa ""IPRsmart" http://www.iprbookshop.ru/
DJIEKTPOHHO-0MOIMOTEeUHas cucTeMa n3garenbersa "TOPAUT" https://www.biblio-online.ru/

8.4. Ilepeuenp HHGMOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMbIX IPH OCYIIECTBICHHUH 00pa30BaTEIHLHOTO
mporecca MO JUCHUIUIMHE, BKIOYas MEpedYeHb JIMLIEH3MOHHOTO U CBOOOJHO PpachpoCTPaHSIEMOTo
MPOrpaMMHOTO 00eCTIeueHUs

Crioco6 pacnpocTpaHeHus
HaumenoBanwue (JTUTIEH3MOHHOE WJIH CBOOOTHO
pacnopocTpaHsIeMoe)
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CyOnuiieH3noHHOE COTJIallleHue Ha
rcnoJjib3oBanre npoaykroB "PTC" ¢
000"Co¢dr Jlomxuctuk" mgoroBOp

Ne20716/SPB9 2010 r. Jlunensus
beccpoyHas
HoroBop  NoJ131908369487 oT
Matlab Bepcus R2019a 01.11.2019 ¢ OOO "Codrnaiin
ITpoexts!". JInnensus no 31.12.2025
. . HoroBop Ne  [132009689201 ot
Microsoft Windows 10 Pro 18,12 20205
HoroBop Ne J[32009689201 ot
18.12.2020r [Iporpammueblie

Microsoft Office 2016

npoayKkTel Malikpocodt, goroBop No
32009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaita Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHHUYECKOE 00€CIICUeHNUE TUCITUTIITNHBI
CaezieHHs1 00 OCHAIIICHHOCTH YYE€OHBIX ayAUTOPUI U TOMEIICHHH JIJI1 CAaMOCTOSITEIbHOW PaOdOThI

HaumeHnoBanue yueOHBIX ayAUTOPUM U TOMELLIEHUI
JUIS CAMOCTOSITENIbHON pabOThI

OcHanieHHOCTh 000PYJ0BAHNUEM U TEXHUYECKUMHU
cpeicTBaMu 00y4YeHuUs

07. IloMemieHus Juist CaMOCTOSTENbHON PabOThI

[Tomenenue AJis1 CaMOCTOATEILHON padOThI (UM TATIBHBIN
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
st gmn ¢ OB3  (cucteMHBI  OJIOK, MOHHUTOD,
KJIaBUATypa, MbIIIb) C TOJKIIOYCHHEM K CCTH
«HTEepHEeT» U 00ecreueHneM JOCTyMa B SJIEKTPOHHYIO
nH(popMannoHHo-00pazoBatenbHyo cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016

07. VY4yebGHBIE ayAUTOPUU [IPOBEICHUS
MPAKTUYECKUX 3aHSATHH, KypCOBOTO
MIPOEKTUPOBAaHUS (BBIIOJIHEHUSI KYpPCOBBIX pador),
TPYIIOBBIX WM WHAWBHIYAIbHBIX KOHCYJIbTAIIHH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

JUIA

Kommexr MYJIBTUMEANNHOTIO 000pya0BaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEAUNHBIN
IIPOEKTOP, OSKpaH, ayJUOCUCTEMa), JO0CKA, KOMILUIEKT
yueOHOW MeOemnH, NOIKIIOUEHUE K KOMITBIOTEPHOU CeTH
CII6I'ACY, Bbixoa B UHTEpHET

07. VYwuebHble ayauTOpUU
JIEKIIMOHHBIX 3aHATHIH

JUIA IMPOBCACHUA

VYyeOHass aynurTopus  JUis
JNEKIUOHHOTO THUMA, KOMIUIEKT MYJIbTUMEIUNHOTO
o0opymoBaHus (TIepcoHaTbHBIN KOMITBIOTED,
MYJIbTUMEIUIHBIA TIPOEKTOp, JKpaH, ayauocucTeMa),
JIOCKa, JKpaH, KOMIUIEKT  y4eOHOW  MmeOenw,
noakimoueHne kK kommetotepHoir cetu  CIIGIACY,
BEIX0J1 B IHTEDHET

MPOBEJICHUS  3aHATUUI

I[J'IH WHBAJIMJO0B U JIUII C OB3 obecnieunBaroTCs CIICHHUAJIIBHBIC YCIIOBUS IS MOJIYYCHUA O6p8.30BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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