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PaGouast mporpamMa AMCIMIUIMHBI pa3paboTaHa B  cooTBeTcTBUH ¢  DenepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAApTOM BbIciero obOpaszoBanus (OI'OC BO 3++) mo

HarnpaBieHuto noAarotopku 11.03.03 KoHcTpyWpoBaHMEe W TEXHOJIOTHsl DJIGKTPOHHBIX CPEJICTB,

YTBEP)KJICHHOTO TMpukazoM MwuHoOpHayku Poccum ot _19 centabps 2017 Ne 928 Ha ocHoBaHUU

ydeOHOro 1aHa, npuHiatoro YueHbiM coBetoM AIIM HI'TY, mportokonm or 17.03.2022 .

Ne 2

PaGouas mporpamMma oo0peHa Ha 3acenanuu kadeapoi-pazpadorunka, mpotokos or _ 12.05.2022 r.

Ne 3/1

3aBeayronuit kadeapoit [MTaxkmg I1.B.
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npotokom ot 13.05.2022 r. Ne 18

3am. nupekropa no YP [ypsirun A.1O.
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Pabouas nmporpamma 3apeructpupoBana B yaeoHoM otaene Ne 11.03.03-20

Havaneauk YO Measaukosa O.10.

(noonucs)

3aBenyromias OTAeIOM OUOIHOTEKH Crapoctuna O.H.

(noonucy)
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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. Ilesb ocBOeHUs AUCLUIIMHBI (MOAYJIsS)

(DOPMI/IpOBaHI/IC TECOPECTUUCCKUX 3HAHWM Ba)KHEUIINX YHMCICHHBIX MCTOAOB M IPAKTUUYCCKHX
HaBBIKOB B pa60Te C UHTCIPUPOBAHHBIMHU MMAKECTAMU IMPUKIIAAHBIX IIPOTrpaMM aBTOMATU3allU MHIKCHCPHO-
TEXHUYECCKUX PACUCTOB, MIPUMEHACMBIX I PEIICHUA HHXCHCPHO-TEXHUYCCKUX 3aaa4.

1.2. 3aja4u 0OCBOeHUs JUCLUIIMHBI (MOAYJIA)

- ano6peTeHHe HAaBBIKOB IIOCTPOCHHA MATEMAaTHYCCKHUX MO,I[GJ'IGfI IMPaKTUYCCKUX 3aJlad W HaABBLIKOB
BbI60pa AACKBATHOI'O MATCMATHUYCCKOI'O aIlrnapara ux UCCJICIOBaHUA;

- Bpra60TKa YMCHHA COCTABJIATH BBIYHUCIUTCIIBHBIC CXEMBI PCHICHUA MPAKTHYCCKHUX 3aJad Ha OCHOBEC
mnmponecca MOACIMPOBaHMsA, UCIIOJIb3Ys IIPpHU 3TOM Bbl6paHHLIe MaAaTeMaTUYCCKUEC MCTOAbI UCCIICIOBaHUA U
BBIYUCIIUTEIIBHBIC CPCACTBA,

- pa3BUTHC YMCHUA aHaJIM3a U HpaKTH‘IeCKOﬁ HUHTCPIPCTAllUNU TIOJYUCHHBIX MATCMATHYCCKUX
PE3YIBTATOB UCCIICAOBaAHNA peaanoﬁ 3aJa4u,

- Pa3BHUTHUC JIOTHYCCKOTIO U aJITOPUTMUUYCCKOTO MBIIIJICHUA, HCO6XOILI/IMI)IX IIpu COCTABJICHHUU W OLCHKC
MaTeMaTU4eCKOM MOACIN HpeHMeTHOﬁ obnacT 1 BBI60pe METOAa €€ NCCIICAOBAHMUA,

- HpI/IO6p€TCHI/Ie MPAKTUYCCKUX HABBIKOB HCIIOJB30BAHUSA MATCMATHYCCKHUX MCETOJOB IIPpHU PCHICHUU
MNPUKIAAHBbIX 3a/{a4, aHAJIN3C U MOACIIMPOBAHNU PCAJIbHBIX ITPOLICCCOB (I)I/ISI/IKI/I, TCXHUKHU, DKOJIOT'HH, U IP.

2. MECTO AUCHUIIJIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/IbHOM
ITPOI'PAMMDBI

Jucuunnuza «YuciaeHHble METOAbl IPOEKTUPOBAHUS» OTHOCUTCA K 00s13aTenbHOM yactu Ol BO.
JucuuiuinHa Gasupyercs Ha cieayloumx aucuumuimHax: «Matematukay, «MHpopmarukay, «Teopus
BEPOATHOCTEN U MaTeMaTHUYeCcKasl CTaTUCTUKa» IIPOrpaMMbl OakajgaBpHara.

Pe3ynbpTarhl 00yueHUsi, NOJYYEHHbIE IPU OCBOCHUHU TUCLUIUIMHBI, HEOOXOIUMBI NPH H3y4EHHUH
CIIEAYIOMNX JUCHUILTNH «OCHOBBI KOHCTPYMPOBAHUS 3JIEKTPOHHBIX CpeicTBY», «IIpruOOphI U crcTeMBbI»;
«Teopus uuppoBoit 00pabOTKH CUTHATIOBY» U MPH MPOXOXKAECHUH TPOU3BOACTBEHHON MPAKTHKH.

Pabouas nporpamma aucumniauHbl «HucieHHbIE METO/IbI IPOEKTUPOBAHNUS JJIsl UHBAIMJIOB U JINLL
C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbsS  pa3palaTbiBaeTCs HHIMBHIYaJbHO C y4YETOM
0COOEHHOCTEN NMCUXO(U3UUECKOTO Pa3BUTHS, UHJIMBUIYaJIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3/10pPOBbS
TaKUX 00y4aroImuXCs.

3. KOMIIETEHIIUX OBYYAIOLIETr0CA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tpouecc wu3yueHuss AUCUUIIIMHBI «YUMCIEHHBIE METOJbl IMPOEKTHUPOBAHMS» HANpPaBIEH Ha
dbopmupoBanue rneMeHToB obmenpodeccrnonansuoit komnereniuu OIIK-1 u OIIK-5 B cooTBeTCTBUU C
OIl BO mno nanpaBinenuto nonaroroBku 11.03.03 «KoHcTpynpoBaHHEe M TEXHOJOTUS AJIEKTPOHHBIX
CPEICTB.

Tabmuma 3.1 — @opMupoBaHre KOMIIETEHIIUN TUCITUTUTMHAMHA

CemecTpb! (OPMUPOBAHUS AUCIUTUINHBI
Komnerenunu 6epyrest u3 YII o HarpaieHHIo
MIOJITOTOBKHM OakayiaBpa / MarucTpa
1 ]2 [ 3] 4]5][6]7]sSs

Kon xomnereHnuy / HaMMeHOBaHHE
JUCLUILIAH, (POPMHUPYIOIINX
KOMIIETEHIIMIO COBMECTHO

OIIK-1

Xumus

dusuka

Marematuka

Martepuansl 3JIEKTPOHHOM TEXHUKU

TCOpI/Iﬂ BepOHTHOCTCﬁ 1 MaT€éMaTH4YCCKas CTaTUCTHUKA

CrierranbHbIe TIIaBBl (GU3UKH




Kox xoMneTeHmyy / HauMeHOBaHNE

JTUCTIUTUIAH, (opMHUpPYIOINX

KOMIICTCHIIUIO COBMCCTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI

Kowmnerenmum 6epyrcs u3 YII mo HampaBiIeHUIO

MOITOTOBKH OakajaBpa / MarucTpa

2 3 4

5

6 7 8

OCHOBBI QJICKTPOTCXHUKHU

UucreHHbIE METOIbI MPOCKTUPOBAHUA

KoMnoHEeHTHI 371EKTPOHHOI TEXHUKU

DU3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH OJICKTPOHHBIX CPEACTB

TeopeTndeckue OCHOBBI PaANOTEXHUKH

Brimonnenue u 3ammura BKP

OIIK-5

WNudopmarnka

UucreHHbIE METOIbI MPOCKTUPOBAHUA

Brinonnenue u 3anmra BKP

[lepeueHp mMIAHUPYEMBIX pE3YJIbTaTOB OOY4YEHHUS 10 JUCHUIUIMHE

«YwucieHHbIE METOAbI

MPOEKTUPOBAHHUS», COOTHECCHHBIX C INIAHUPYEMbIMU pe3ynbraTamu ocBoeHus: OIl, mpencrasieH B Tadm.

3.2.

Tabmuna 3.2 — [IepedeHs UIAHUPYEMBIX PE3YJIBTATOB O0YYCHHUS MO JUCIMILINHE, COOTHECCHHBIX C TUNIAHUPYEMBIMHU
esynbTaramu ocBoeHus Ol

Kon Koxa 1 Haumenosanue
Y HaMEHOBaHHE WHAWKATOpa TOCTIKEHUS [TmarUpyeMble pe3yabTaThl O0YUICHHUS IO AUCIUILIIHE
KOMIICTCHI[UH KOMIICTCHI[UU
OIIK-1 HNOIIK-1.3. Ucnonp3yeT | 3HATHh: Ymers: Baanern:
CnocobeH 3HAHUS MAaTEMAaTHKU, [pubmmxennoe BrinonHaTe HaBrikamu perreHust
HCIIOJIB30BATh (U3MKU ¥ XUMAHU TIPU petreHme MTOCTAHOBKY (hopMaTN30BaHHBIX
MIOJIOXKCHUS, 3aKOHBl | PEIICHUU MPAKTHUECKUX | areOpanvdecKux u THUIIOBBIX ¢dusnKo-
W METOJIbI 3a7a4 TPaHCUEHEHTHBIX MaTeMaTHYECCKUX MaTeMaTHYECKUX
€CTECTBEHHBIX HAyK YpaBHEHUH, CUCTEM 3a7a4 U 3a1a4.
Y MaTeMAaTHKH ISt HEJIMHEHWHBIX HCCCA0BaHUE
penieHus 3anaq YpaBHEHUH; pelleHne YUCJICHHBIX METO0B
WHXEHEPHOMU cHucTeM WX PEIICHNUS;
JIeITeIbHOCTH anreOpanIecKux
YpaBHEHHUH.
WuTepnonupoBaHue.
YucmenHnoe
muddepeHnrpoBaHme,
HWHTETPUPOBAHHE.
YucieHHbIE METOJIbI
petieHus
OOBIKHOBEHHBIX
i depeHInanbHbIX
YpaBHEHUH.
HOIIK-1.4. Bnageer 3HaTh: YMmerb: Baanernb:
MaTeMaTHYECKUM OcHoBHble TIOHATUA 0 | [IpoBOAUTH aHATTU3 OcHoBamu
anmapaToM IS MTOTPEITHOCTH U MOTPEITHOCTH METOI0JIOTHH
OIMCAHUs, aHAIN3a, TIPUOINKESHHBIX YHCICHHOTO HAyYIHOTO H
TEOPETHIECKOTO 1 BBIYUCIIEHUSAX pe3ynbTarta CHCTEMHOI0
SKCIIEPUMEHTATILHOTO [0/IX0J1a IpU
HUCCIIEIOBAHUS U HU3YYEHUH
MOJICTTUPOBAHUS MIpeIMETHO
(usHuecKux u obnacTw,
XUMHUYECKUX CHCTEM, COCTaBJICHUH
SBJIEHUH U IIPOLIECCOB, MaTeMaTH4eCKON
HCIIOJIb30BaHUS B MOJICIIH H €€
00y4YeHHNH U OLIEHKH.
poeCCHOHATBHOM [Ipuemamu oueHku
JIeATEeIILHOCTH. aJIeKBaTHOCTH
MaTeMaTH4YeCKON
MOJIEJIH U BCETO
mpotecca
MOJEJTUPOBAHUSL.




Kon
Y HaHMEHOBAaHHE

Ko n HanmeHoBanne
WHIUKATOpa TOCTHKEHUS

[Tmanupyembie pe3yapTaThl O0YIECHHUS IO AUCIATIIIHE

KOMITETEHITUH KOMITETCHITNH
OIIK-5 HOIIK-5.2. cnonp3yeT | 3HATh: YMmernb: Baanern:
Criocoben 1 aIanTupyeT OCHOBHBIE METOIBI Pa3pabaTriBaTh bazoBeiMu
pa3pabartbIBaTh CYIIECTBYIOIINE pelIeHNs TMHEHHBIX U | YUCIICHHBIC 3HAHHUSAMH B 00JIaCTH
ANTOPUTMBI U MaTeMaTHIeCKHe METOMIbI | HEJIMHEHHBIX AITOPUTMBI PEUICHNS | YHCIICHHBIX
KOMIIBIOTCPHBIC JUTSL pean3auu anreOpanvIecKux MPUKJIATHBIX 32144 METOJIOB,
MPOTPaMMBEI, IropuTM™Ma, YpaBHCHHUU U CUCTEM, mo oOpaboTke HEOOXOTUMBIMHU ISt
TPUTOHBIC IS pa3pabaThIBacT aITOPUTM | BBIYUCICHHUS uHpOpMAIIUU U aHaIM3a u
MPaKTUIECKOTO pEIICHNS TOCTABICHHONW | MHTETPAJIOB, MOJICTTUPOBAHUIO MOJICTUPOBAHHUS
MPUMEHCHUS 3a/1a4yM, OI[CHUBAET €ro ATNMPOKCUMAIIH | 00BEKTOB Pa3IMYHON | MPOIECCOB M CUCTEM
CJIO)KHOCTB ¥ OTIpE/ICTISICT | MHTEPIIOIIUH U T.1. €CTeCTBCHHOHAYYHOW | B WH)KEHEPHOU
00J1acTh ero TIPUPOIHL. MIPaKTHKE
OTIpe/ICITICHNUS
HOIIK-5.3. Ucnone3yeT | 3HaTh: YMmersb: Baanernb:
HaBBIKHM HAITUCAHUS K Brmonaasate PazpabaTsiBaTh B Hasreikamu
OTJIAJIK! KOJ/Ia Ha SI3bIKE MOCTaHOBKY THMOBEIX | Matlab u CO3TaHMS
MIPOTPaMMHPOBAHHUS, MaTeMaTHIEeCKUX WHTETPUPOBAHHOM MIPOTPaMMHOTO
TECTHPOBAHUSI 3a1a4 u cpene Visual C++ obecrieueHusl,
MIPOTOTHUIIOB HCCIIeI0BaHUE MPOTPaMMBI IS 00ecreYnBaioniero
HpOI‘paMMHO- YUCJIICHHBIX METOO0B peanmaumn HpOBeI{eHI/Iﬂ
TCXHUYCCKUX ux peIHeHI/IH. BBIYHUCJIUTCIbHBIX npouecca
KOMITJIEKCOB 3a1a4 METOJIOB MOJICTTUPOBAHHUSL.
Hapbikamu
HCTIOJTb30BaHUS
MaKeTOB
TIPUKJIIATHBIX
MpOrpamMm B
obecneueHun
mporiecca
MOJICIIUPOBAHHUSL.

4. CTPYKTYPA U COAEPXXAHUE JUCLHHUIIJIMHBI (MOAYJIA)

4.1 PacnpejaejieHWe TPYAOEMKOCTH JUCIMILIMHBI

ceMecTpaMm

mnmo

BHJAM pa6éoT

mno

O6H.[3.$I TPYAOCMKOCTh JUCHUILINHBI COCTABJISACT 2 3a4. CI. N1 72 qaca, paclupeacJICHUEC 4aCOB 110

BHJIaM paboT MO CEMECTPaM MpeCTaBiIeHo B Tabnure 4.1.

Tabmuma 4.1 — Pacnpenenenue TpyAOeMKOCTH IUCHMIUIMHBI 1O BHAAM padOT 1O ceMecTpaM ISt

CTY/ICHTOB OYHOM / 3204HOH (hOpMBI OOyUEHHUS

TpyaoeMKoCTh B 4ac

Bun yue6HO# paboThI Bcero B 1.4. o cemectpam
yac. 5/6 cemectp
C HCII0JIb30BAHHEM 3JIEMEHTOB JJIEKTPOHHOTO
dopmar u3ydeHus AUCIHUIUINHBI
o0y4deHus
OO6mas TPYA0EMKOCTh JUCIUIIMHBI [10 YYCOHOMY TUIAHY 72/72 72/72
1. KonrakTHas pa6ora: 34/18 34/18
1.1. AyauTopHas pagoTa, B TOM 4YucJIe: 30/14 30/14
3aHSTHsI JIEKIIMOHHOTO THMA (J]) 18/8 18/8
3aHATHS ceMuHapckoro Tuma (I13 — cemMuHaphl, MpakTHIecKne 12/6 12/6
3aHATHUS U Ap.)
nabopatopasie paboTs! (JIP)
1.2. BHeayauTOpHasi, B TOM YHUCJIe 4/4 4/4
KkypcoBas pabota (mpoekt) (KP/KII) (koHCYIBbTAIINSA, 3a1ITUTA)
TEKYLIUI KOHTPOJIb, KOHCYJIBTALMU 110 JAUCLUIUIMHE 4/4 4/4
KOHTaKTHas paboTa Ha nmpoMexxyTouHoM KoHTpose (KPA)
2. CamocrositenbHasi padora (CPC) 38/54 38/54
pedepar/scce (MOArOTOBKA)
pacuétHo-rpaduueckas padbora (PI'P) (moaroroska)
KOHTPOJIbHAs paboTa
kypcoBas pabota/mpoext (KP/KII) (moarotoBka)
CaMOCTOSATENIbHOE N3yUEeHHUE Pa3/IesIoB, CAMOIIOATOTOBKA (ITpopadoTka 20/36 20/36




Y [MOBTOPEHHE JIEKIIHOHHOTO MaTepuala U MaTepraia y4eOHHKOB U
y4eOHBIX TTOCOOHIA, TIOJTOTOBKA K JTa0OpaTOPHBIM U MTPAKTHICCKAM
3aHSTHSAM, KOJUIOKBHYM U T.JI.)

TToaroToBka K 5k3amMeHy (KOHTPOJIb)™*

TToaroToBka K 3a4ery / 3a4eTy C OIEHKOUW (KOHTPOJIb)

18/18

18/18

Hopwmsl yacoB Ha BHeayauTopHyto padoty u CPC npuBeneHs! B IpuIoKeHuu 1.

4.2 CoaeprkaHue JUCLHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jesiaM, TeMaM

Tabnuma 4.2 — Conepkanue TUCIUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, JJIs CTYJACHTOB O4YHas/ O4HO-
3a04Has1/3a09Hast GopMbI OOyICHHS

Buapl yueoHoii padoThl
(4ac)
Ilnanupyemsble KoHTaKTHast
(KOHTpOJIUpYyeMBbIe) & a
Pe3yJIbTATHI padora % E
ocn(gﬁp;g:;[{%ﬂny& HaumenoBaHue pa3nesos, TeM E g E ;-i Bun CPC
ﬂH}IﬂI;ﬁTOpr = E- z § > E E
JOCTHKEHHS g E_ § E E é é
KOMIeTeH M = § Y E 2| &8
= | =
5/6 cemectp
OIIK-1 Pasnea 1. TEOPUSI IOT'PEITHOCTEM
HOIIK-1.3 Tema 1.1 Tunsl norpemnoctet. [lorpemnoctu IoxaroroBka
HOIIK-1.4 JJIEMEHTAPHBIX (YHKIUI 11 1/p | exunM
[6.1.1],
OIIK-5 [6.1.2], [6.1.3]
HMOIIK-5.2 Ipaktrueckas pabota Nel. Teopus morpeiHocTei IMoaroroBka K
HOIIK-5.3 MPaKTHYECKUM
3aHATHIM
1/2 1/2 [6.2.1],
[6.2.2],
[6.2.3], [6.3.1]
Hroro no 1 pazneny 1/1 1/2 2/4
Pasnen 2. BBIUMCJIMTEJIBHBIE METO/Ibl PELIEHUSI HEJTMHEMHBIX
(AJITEBPAMYECKHNX WJIH TPAHCIEHJAEHTHBIX) YPABHEHUM
Tema 2.1 Otnenenue KopHen IToxroroska x
Tema 2.2 MeToibl yTOUYHEHUS] KOPHEIN: METO, JIEKLUSM
MIOJIOBUHHOIO JI€JIEHHUS 3/3 | [6.1.1],
Tema 2.3 MeTopl YyTOYHEHUS KOpHEH: MeToa HeroToHa 4l- [6.1.2], [6.1.3]
Tema 2.4 MeToibl yTOUYHEHHSI KOPHEI: METO MPOCTOM
uTepanun
[MpakTnyeckas padora No2. BrluncinurtesbHbIE METOIbI IToaroroBka k
pemIeHns HeMMHEHHBIX (aIreOpandecKux Witn MIPAKTUYECKUM
TPAHCIICHJCHTHBIX) ypaBHEHUI 2/ 2/4 | 3aHsATHSAM
[6.2.1],
[6.2.2],
[6.2.3], [6.3.1]
Hroro mo 2 pazaeny 4/- 2/- 4f7
Paznen 3. BBIYMCJIUTEJABHBIE METO/IbI PEHIEHUSI CACTEM JIMHEMHBIX
YPABHEHUM
Tema 3.1 IIpsimbie MeTonb! pemenus CJIAY IToaroroska x
Tema 3.2 Hreparnmonnsie MeTo sl pernenust CJIAY 2/3 2/2 | nexuusim
[6.1.1],
[6.1.2], [6.1.3]
IIpaktrueckas padora Ne3. BerauciuTenbHbIe METObI IToaroroBka k
peLIeHusI CUCTEM JINHEHHBIX allredpanyeckux ypaBHEHNH oj3 | MPAKTHYECKIM
212 3aHATHIM
[6.2.2],
[6.2.4], [6.2.3]
Hroro mo 3 pa3uery 2/3 2/2 4/5

Pa3znen 4. AIIITPOKCUMALUS



https://sdo.api.nntu.ru/mod/lesson/view.php?id=3765
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3765
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3765
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3767
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3768
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3768
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3768
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3769
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3770
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3770
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3770
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3776
https://sdo.api.nntu.ru/mod/lesson/view.php?id=3777

Tema 4.1 TTocTpoeHue anmpOKCUMHAPYIOIIEH 3aBUCHMOCTH [MoaroroBka k

Tema 4.2 Bunbl anmpoKCHMHUPYIOIIEH 3aBUCIMOCTH 3/4 2/2 | nexuusam

Tema 4.3 Kpagparuunast anmpoKCHMAaIHs [6.1.1],
[6.1.2], [6.1.3]

IIpaktudeckas pabora Ned. Amnmpoxcumarnust [MoaroroBka k
MPAKTUICCKUM
3aHATUAM

212 2/4 [6.2.1].

[6.2.2],
[6.2.3], [6.3.1]

Hroro no 4 pa3zgeny 3/4 2/2 4/6

Paznen 5. HHTEPTIOJISILIUSA

Tema 5.1 Bunsl uHTEpIONIAIIUN ITonroroBska k

Tema 5.2 JlokanbHOE HHTEPIIOIUPOBAHUEC 4/- 1/2 | mexuusm

Tema 5.3 'mo6asHOE MHTEPITOINPOBAHUE [6.1.1],

Tema 5.4 AnbTepHaTHBa TI00ATBHON HHTEPIIOIAIINH [6.1.2], [6.1.3]

IIpaxTrdeckas padorta NeS5. MuTepnomnsamms IoxroroBka
MPaKTHYECKUM

2)- 3/6 | 3aHATHAM

[6.2.1],
[6.2.2],
[6.2.3], [6.3.1]

Hroro mo 5 pazgeny 4/- 2/- 4/8

Paznen 6. BBIYUCJIMTEJIBHBIE METO/bI PEHIEHUSA 3AJAYY KOLIH JJI5

OBBIKHOBEHHBIX TUOPEPEHIINAJIBHBIX YPAB

HEHUU

Tema 6.1 Meron Diinepa

ITonroroska k

Tema 6.2 MoanpunupoBaHHBIH (YCOBEPIICHCTBOBAHHBIN) JEKIHSIM

Mmeron Diinepa 4/ 33 [6.1.1],

Tema 6.3 Meton Pynre-KytTsl TpeThero nopsaka [6.1.2], [6.1.3]

TOYHOCTH

Tema 6.4 Meron Pynre-KyTThl yeTBepTOro nopsuka

TOYHOCTH

[MpakTuyeckass padora Ne6. YucneHHbIE METOABI ITonrotoBka K

peuienust 3anayn Kouiu aiist 0ObIKHOBEHHBIX 3/ 1/3 | mpakTHUecKum

I hepeHInaIbHBIX YpaBHCHUI 3aHATHAM
[6.3.3], [6.3.4]

Hroro no 6 pazgeny 4/- 3/- 4/6

Htoro no aucuumiinae 18/8 12/6 | 20/36

I/ICHOHBSyeMHe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTHUU ITPUBCJICHBI B Ta6nnue 4.3.

Tabnuna 4.3 - Mcnonb3yemble akTUBHbBIE U HHTEPAKTUBHbIE 00pa30BaTebHbIE TEXHOJIOTHHI

Bun 3anaTui

HauMmeHoBaHMe HUCIIONBb3yEeMbIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUHN

Jlexun

Texuomorus Pa3sBUTHUA KPUTHYCCKOI'O MBIIIJIICHHUA
I[I/ICKYCCI/IOHHBIC TCXHOJIOTHH

[IpakTrueckue 3aHATHSI, TAOOPATOPHBIE

paboThI

TecToBBIE TEXHOJIOTUHA

TexHonoruu paboThl B MaJIBIX TpyHIax
TexHoorus KOUIEKTUBHON pabOThI
WHbopManoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH

Texuomorus Pa3sBUTHUA KPUTUICCKOI'O MBIIIJICHHUA
I[I/ICKYCCI/IOHHBIC TCXHOJIOTHH

5. TEKYIIUY KOHTPOJIb YCIEBAEMOCTH U IIPOMEXYTOYHASA ATTECTALIUA
10 U”TOT'AM OCBOEHHUA AUCOUITIJIMHBI (MOAYJIA)

5.1. OnucaHue MOKa3aTeJeil M KpUTEPHEB KOHTPOJISA yCIIEeBAaEMOCTH, ONMUCAaHUE
IIKaJI OlleHUBaHUS

Kputepun oreHuBaHus pe3ynbTaToB OOYYEHHsS] W TPOLEAYphl OIEHWBAaHUS KOMIIETECHIIUH,
dhopMHUpPYEMBIX B paMKaXxX TaHHOW JUCITUTUTHHBI, TPUBOAATCS B Ta0II. 5.4.
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https://sdo.api.nntu.ru/mod/lesson/view.php?id=4073
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4074
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4075
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4077
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4078
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4453
https://sdo.api.nntu.ru/mod/lesson/view.php?id=4454
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7977
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7978
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7978
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7978
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7979
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7979
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7980
https://sdo.api.nntu.ru/mod/lesson/view.php?id=7980

OueHoYHBIE MPOLEAYPHl B paMKax TEKYIIEro KOHTPOJISI MPOBOJATCSA MperojaBaTeieM
TUCHMIUIMHBL. Ha JekuusXx oleHuBaeTcsi aKTUBHOCTh Y4YacTUSi B JHCKYCCHOHHBIX OOCYXIEHUSX.
[IpakTudeckue 3aHATHS TMPOBOIATCA B (OpMEe BBIOJHEHUS WHAWBHUIYaNbHBIX 3amaHuil. [lpu
BBITIOJTHEHUM HWHAMBHUIYaJIbHOTO MPAKTHYECKOTO 3aJaHMs TPENoJaBaTeieM OLIEHUBAETCS KauecTBO
BBITIOJTHEHHOTO 33JIJaHUsl, CPOK €r0 BBIMOJHEHHUS, KA4eCTBO M CPOK O(OpMIICHUS OTYETa, OTBETHI HA
BOIIPOCHI MIPEnogaBaTers.

CamocTtosTenpHass paboTa BKIIOYACT BBIMIOJHEHUE CAMOCTOATEIBHBIX 3alaHuii B  Qopme
MHUBUAYaAJIbHBIX 3a/1aHUH.

TectupoBanue npoBoautcs ¢ ucnonb3oBanueM CIO MOODLE. KonTposibHOE TeCTUpOBaHUE 10
paszenaM AUCHUILTUHBI TPOBOAUTCS B PAMKAX CaMOCTOSITEIbHON paOOTHI.

Kontpomnbuslii TecT cogepxutr 118 TecToBBIX Bompocos (ornieHuBaHue /5% moka3aTeneil, Bpems
Ha MIPOBEJICHUE TECTUPOBAaHUS 25 MHHYT).

Ornucanue nokasarejaeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE IIKAJl OLEHUBAHMS Ha
JTane TEKyIIeH aTTecTaluy MpeIcTaBIeHbI B Ta0. 5.1.

[TpomexxyTouHast aTTecTanus MPoBOAUTCS B (hopme 3adera.

Ornucanue mnokaszareneil 1 KPUTEPUEB KOHTPOJI YCIIEBAEMOCTH, ONMMCAHUE KA OI[CHUBAHUS Ha
JTarne NpoOMEKyTOUHOM aTTeCTallMy MPECTaBIEHbI B Ta0u. 5.2.



Tabmmma 5.1 — Onrcanue mokaszaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBACMOCTH, OINMMCAHWEC IIKAJI OICHUBAHWA Ha OTaIlc TeKYH_[eI\/'I arrecraguu

Kon u Kpurepun u nikana oneHHBaHHUA
Konn HanMEHOBAaHHE dopma
HaNMEHOBaHNE ITokazaTenn KOHTPOIISI yCIIEBAEMOCTH
KOMIICTCHIIH MHINKATOpa 0 6aymoB 1 6anmos KOHTPOJIS
KOMIIETEHIINH
OIIK-1 HOIIK-1.3. Ucnonb3yeT 3HaTh: Teoperuueckuil Matepuan He | TeopeTuueckuil MaTepual KonTtpons
Cnocoben 3HAHUS MaTEMaTHUKH, - [IpubnmkeHHOe peneHne anredpandeckux 1 U3y4YeH UM U3y4eH U3Yy4eH. ydacTus B
HCTIONb30BaTh (U3MKY 1 XUMUH IPU TPAHCLEHCHTHBIX YPaBHEHU, CHCTEM HENUHEHHBIX YaCTUYHO. JUCKYCCHSIX Ha
MIOJIOXKEHHMS, 3aKOHBI | PEIICHUU MPAKTHICCKUX YPaBHEHHI; PEIICHNE CUCTEM aNre0pandecKux JTEKIUAX
U METOJIBI 3a71a9 YpaBHEHHH.
€CTECTBEHHBIX HayK - UaTepnonupoBanue.
Y MaTEMaTHUKH IS HNOIIK-1.4. Brnageer - Uucnennoe nuddepeHupoBanme, HHTETPUPOBaHHUE.
pemeHus 3a1a4d MaTeMaTHYECKUM - YucneHHbIE METO/BI PEIICHHUS OOBIKHOBEHHBIX
WHKCHEPHOH anmapaToM Ui onucaHus, | JuddepeHnnansHbIX ypaBHEHUH.
JIeSITeNTBHOCTH aHallu3a, TEOPETUIEeCKOro | - OCHOBHBIE MOHATHUS O MOTPEIIHOCTH U
U 3KCIIEPUMEHTAIIBHOT O MPUOJIMYKEHHBIX BBIUNCIICHUSIX
HCCIIETIOBaHUS U Ymern: JlabopartopHrble 3a1aHus He JlabopartopHrble 3aaaHus KonTtpomnn
MOJICTUPOBAHUS - BBINONIHATH IOCTAHOBKY TUIIOBBIX MAaTEMAaTHUECKUX BBINOJIHEHBI UJIM BHITIOHEHB! | BBIIOJHEHBI TOJHOCTHIO. BBINOJIHEHUSA
¢dusnyeckux u 3a[a4 ¥ UCCJICOBAaHNE YHCICHHBIX METOJIOB UX YaCTUYHO. J1a00PaTOPHBIX
XUMHYECKHX CHCTEM, pelieHus; 3alaHuH
SIBIIGHUHU U MPOLIECCOB, - [IpoBOIMTH aHATU3 MOTPEIIHOCTH YUCIEHHOTO (cm. Tabu. 4.2)
UCIIONIb30BaHMs B pe3ynbTara
o0yueHn: U
poQeCcCHORANBHOM Baagers: JlaGopaTopHsbIe 3aJaHns JlabopaTopHbIe 3amaHUs KonTpons
JeATeIILHOCTH. -HaBwikamu perreHus popMann3oBaHHBIX QU3HKO- BBINTOJTHEHBI HEKAYECTBEHHO BBITIOJTHEHBI KAYECTBEHHO U B | BBITIOJIHEHHMS
MaTeMaTHYeCKHX 3a1ad. W/WITN HE B CPOK. CPOK. Ta00PaTOPHBIX
- OCHOBaMH METO/OJIOTHN HayYHOTO U CHCTEMHOTO 3aJaHuH
MOX0/1a TIPH U3YYEHUH NPEeIMETHOH 00IacTH, (cm. Tabm. 4.2)
COCTaBJIEHUH MaTEeMaTHYECKO MOJIENHU U €€ OLCHKH.
IIpuemamu OLIEHKH aIeKBaTHOCTU MaTEMAaTUYECKOM
MOJIEJIN M BCETO MPOIIecca MOICINPOBAHHUS.
OIIK-5 HUOIIK-5.2. Ucnionb3yeT u | 3HaTh: Teopernueckuit Matepuan He | Teopermueckuii MaTepuan KonTtpons
Criocoben aJanTupyeT -OCHOBHBIE ~ METOABI  pEIICHHS  JIMHEHHBIX W | U3y4YeH WM U3y4eH H3y4eH. y4acTHs B
pa3pabaTbIBaTh CYIIECTBYIOIIHE HENIMHEWHBIX alreOpandecKux ypaBHEHWH W CHUCTEM, | YaCTHYHO. JUCKYCCHSIX Ha
ANTOPUTMBI U MaTeMaTHYECKUE METOJbl | BBIUUCICHHMS  WHTErPaloB,  ANNpPOKCHUMAIUU u JEeKIUAX
KOMIBIOTEPHBIE JUI peanu3anuu MHTEPIOJISLUH U T.JI.
IPOTPaMMBI, aIropuTM™Ma, -BBINOMHATE MOCTAHOBKY THIOBBIX MaTeMaTHUECKUX
MPUTOAHBIE IS paspabaTbIBaeT alrOpUT™M | 3ajlad W HUCCJIEJOBaHHWE YHCICHHBIX METOJOB HX
MIPAKTUYECKOTO peleHys NOCTaBIEHHON peleHus
NPUMCHCHHUA 3a/la4id, OUCHUBACT €ro Ymersn: JlaGopaTopHble 3aJaHus HE JlaGopaTopHbIe 3aJaHns KonTtpons
CJIO)KHOCTB H OIIPE/ICIISET - Pa3zpabarbIBaTh YHCICHHBIE AJITOPUTMBI PELIEHUS BBITOJIHEHBI WU BBHIIIOTHEHB!l | BBINOJIHEHBI TIOJHOCTBIO. BBITNIOJTHEHUS
00J1aCTh €ro OIpeaeeCHI MIPUKJIAHBIX 3a/1a4 110 00paboTke HHpOopMaIH U YaCTUYHO. 71a00paTOPHBIX




Koau
HanuMEHOBaHHE
KOMITETEHIINN

Kon u
HauMEHOBaHHE
WHANKaTOpa
KOMIIETEHIINHU

HOIIK-5.3. Ucnonb3yeT
HABBIKH HATIMCAHUS U
OTJaJIKH KOJIa Ha SI3bIKE
MpOTrPaMMUPOBAHHUS,
TECTUPOBAHHSI IPOTOTHUIIOB
MPOTPAMMHO-TEXHUYECKUX
KOMILIEKCOB 3a/1a4

Kpurepnn n mkanxa onieHUBaHHS

dopma
ITokazaTenn KOHTPOIISI yCIIEBAEMOCTH
0 6anoB 1 6anmoB KOHTPOJIS

MO/JICTTMPOBAHHIO OOBEKTOB Pa3IMuHON 3aaHuH

€CTECTBEHHOHAaYYHOU MPUPOJIBI. (cm. Tabu. 4.2)
- PaspaGarsiBats B Matlab u unrerpupoBanHoii cpene
Visual C++ mporpaMmsI i1t peanu3aiyn
BBIYHCIINTEIBHBIX METOIOB
Baagers: JlaGopaTopHBbIe 3aJaHUs JlabopaTopHbIe 3amaHus KonTpoas
- ba3oBeIMU 3HaHUSMHU B 00JIACTH YHCIEHHBIX METOJOB, | BBIOJHEHBI HEKAYECTBEHHO BBITIOJTHEHBI KAYECTBEHHO M B | BBIMIOJHEHHMS
HEOOXOAMMBIMM JUIA aHalW3a ¥ MOAEIHMPOBAHUS | W/WIN HE B CPOK. CPOK. Ta00PaTOPHBIX
MIPOLIECCOB U CUCTEM B MHKEHEPHOU MPAKTHKE 3aJaHui
- HaBbIkamu co3aaHus mpOrpaMMHOTO 00eCIIeYeHUs, (cM. Tabm. 4.2)
o0ecreuynBaroIero NpoBeACHUs Ipolecca
MOJICIUPOBAHHUSL.
-HaBplkamMyi HCIIOJIB30BaHUS MAKETOB  IMPUKJIATHBIX
porpamMmM B 00€CeYeHUH POoLecca MOICIUPOBAHUS
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Tabnuua 5.2 — Onucanue nmokasarenneil 1 KpUTEpHEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHKE IIIKAJI OLICHUBAHUS HA ATaIle MPOMEXYTOYHOH aTTeCTalluu

(3auer)
Kox i Kon n Kpurepun u mkana onieHUBaHUs
HaMMEHOBaHUE
HanuMEHOBaHHE [Toxa3zaTeny KOHTPOJIS YCIeBAEMOCTH dopma KOHTPOIIA
HHAMKaTOpa 0 GamtoB 1 Gamn 2 bamma
KOMITETEHI[UH
KOMITETCHIUN
OIIK-1 HOIIK-1.3. Ucnone3yeT 3HaTh:
Cnocoben 3HAHMS MAaT€MaTHKHU, - [IpubnmxeHHOE pelICHHE areOpanvecKux u
HCIOJIB30BaTh (U3UKU ¥ XUMUU TIPU TPaHCLICHCHTHBIX YPaBHEHH, CUCTEM
MOJIOKCHHS, PEeLICHUH MPAKTHYECKUX HEJMHEWHBIX YPaBHEHUH; pelIeHHe CUCTEM
3aKOHBI 1 METOBI 3a7a4 anreOpanvyecKux ypaBHCHHI.
€CTECTBEHHBIX - UaTepnionmpoBanue. [IpencrasieH He [IpencraBnen OtBer
OtBeT Ha BOIpOC N N .
HayK U MOIIK-1.4. Bnageer - Uucnennoe nuddepeHupoBanue, OTCVICTBYET TOJIHBIN OTBET Ha Ppa3BeEpHYTHII Ha TEOPETHUUYECKUI
MaTEMAaTHKH IS MaTeMaTHIECKUM aIlapaToOM | HUHTETPUPOBAHHE. yIcTBY BOTIPOC OTBET Ha BOTIPOC BOTIpOC OmyeTa

peuicHus 3aga4q

JJIA OITMCaHus, aHaIn3a,

- YncneHHeie MCTOABI PCHICHUSL

HHXEHEPHOU TEOPETUYECKOTO U OOBIKHOBEHHBIX TU(depeHIHaTbHBIX
JeATeIbHOCTH IKCIICPUMEHTAIBHOTO ypaBHEHUI.
HUCCJICO0OBAHUA U - OCHOBHBIE OHATHS O TMOTPEIIHOCTU U
MOACIMPOBAHUA HpI/I6J'II/I)KeHHI)IX BBIYUCJIICHUAX
(bU3NYECKUX U XUMUYECKHX YMmern:
CHCTEM, SIBIICHUH U - BeImoaHATh TMOCTAHOBKY THITOBBIX
MIPOLIECCOB, UCTIOIb30BAHMS MaTeMaTHYEeCKHX 3a]a4 U UCCIIEI0BaHUE OtBer Ha Borpoc [TpexncraBneH He [MpencraBnen OTBeThl
B 00yd4eHHHU U YUCJIEHHBIX METOAOB UX PEIICHUS; IIOJIHBIA OTBET HA Ppa3BEpHYTHII Ha JIOTOJHUTENbHEIE
npodecCHOHATBHON - [IpoBOANTB aHAHM3 NOTPEITHOCTH oTeyTeTByeT BOIIPOC OTBET Ha BOIIPOC BOIIPOCHI
JeSATEITEHOCTH. YHCIICHHOT'O pe3yJibTaTa
Baagern:
-Hapbikamu pemenus GpopmMaan3oBaHHBIX
(bHU3HKO-MaTEeMaTHYECKUX 3a1a4.
- OCHOBaMH METOJI0JIOTHH HAYYHOTO
CHCTEMHOTO TIOAXO/ MPH H3Yy4eHHH 3azanue He pemmeno 3ajaHue pelIeHo ¢ 3ajaHue pelIeHo Pemienue 3amau
MPEIMETHON 00JIaCTH, COCTaBICHUH omudKaMu BEPHO Ounera
MaTeMaTUYeCKOi MOJIENIH U €€ OL[CHKH.
HpI/IeMaMI/I OLICHKHN aACKBATHOCTH
MaTreMaTHYecKoil MOJIeNIH U BCEro Ipoliecca
MO/ICJIMPOBAHUSI.
OIIK-5 HOIIK-5.2. Vicnionb3yeT u 3HaTh:
Cnocoben ajantupyer cyuiectBytomue | -OCHOBHBIE METOJbl DEIICHHs JIMHEWHBIX |
pa3pabaTbiBaTh MaTeMaTH4eCKHe METOIbI HEJIMHEHHBIX anreOpanvyeckux ypaBHEHHH W OtBeT Ha Bompoc HpeHCIaBHeH He Hpeﬂcmme}j Orser .
ANTOPUTMBI U JUISL pealn3alliy allfOpUTMa, | CHCTEM, BBIYHMCIICHUS MHTETPaJIoB, OTCYTCTBYET TTOJHBIH OTBET Ha PDa3BEPHYTLIM Ha TCOPETHACCKHH
BOIIPOC OTBET Ha BOIIPOC BOIIpOC Ouiera
KOMITBIOTEPHBIE pa3pabaTbIBaeT alNropuT™M aNMpOKCUMAIMK W MHTEPIIOJSINHI H T.1.
IIPOrpaMMBl, peLIeHus! TOCTaBJICHHON -Boinonuste MIOCTaHOBKY THUIIOBBIX
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Konn

Kpurepnn n mkanxa onieHUBaHHS

Koau
HAaUMEHOBaHWE
HauMEHOBAHHE IToka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopma KOHTPOJIS
HHANMKaTOpa 0 GammoB 1 Gamn 2 bamma
KOMITETCHITUH
KOMITETCHITNH
MIPUTOIHBIC IS 3a/1a4uM, OIICHUBACT €T MaTeMaTHYeCKHX 3a7ad MW HCCIICJOBAaHUC
MIPaKTHIECKOTO CJI0)KHOCTB ¥ OTIpE/ICIISIeT YHUCIICHHBIX METOJIOB UX PEIICHHS
MIPUMEHCHUS 00J1acTh €T0 OTpeIeIeHUs
HOIIK-5.3. Ucnonp3yeT
HaBBIKW HAIIUCAHMS U VYMeThb:
OTJIAZKU KOJa Ha SI3bIKE - Pa3pabaThiBaTh YHCICHHBIC aITOPUTMBI
NporpaMMHupoOBaHus, pelIeHHs IPUKIIAIHBIX 3a/1a4 10 00padoTKe
TECTUPOBAHUS IPOTOTUIIOB HHPOPMALIUU U MOJICITUPOBAHUIO 00BEKTOB Mpercrasen e Mpercrasien OtBethi
NpOrpaMMHO-TEXHUYICCKUX pa3NnUYHOM €CTECTBEHHOHAYYHOU MPUPOIBI. OTBeT Ha BOIpoC no?mmﬁ OTBOT Ha ;Be - T —
KOMIIJICKCOB 3a1a4 - PaspabarsiBath B Matlab u uHTErpupoBaHHOI OTCYTCTBYET BoTpOC o fBeT HI; ggnpoc BOMOCH

cpene Visual C++ mporpaMMsl Aj1st peanu3anuu
BBIYHMCIIUTEILHBIX METOJIOB

Baagern:

- bazoBpIMK 3HaHUAMH B 00JIACTH YHCICHHBIX
METOJIOB, HEOOXOIWUMBIMH I aHalu3a u
MOJICTIMPOBAHUS TNPOIIECCOB M CHCTEM B
HUHXCHEPHOU ITPAKTUKE

- HaBbikamu co3gaHusi IpoOrpaMMHOTO
obecrieueHns1, 00ECIECUNBAIOIIETO MPOBEICHIS
IpoLecca MOAEIUPOBAHHUSL.
-HaBrikamu HCIIOJIb30BaHUA
NPUKJIAJHBIX — TIPOTpaMM B
npolecca MOICIUPOBAHUS

IIAKETOB
obecrieueHun

3aaHue He pemeHo

3ajanue pemeHo ¢
omubKkaMu

3aaHue peneHo
BEPHO

Pemenue 3amau
ouera
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Ta6nuna 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXYTOUHYIO aTTECTAIMIO

Basl 3a Tekyyro baipl 32 IpOMEXYTOYHYIO ATTECTAIMIO
ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO bansel 3a perienue Ouenka
OamoB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) konuuecmeo 6anI06 paccuumpieaemcs 8 coomsemcemeuu ¢ maoauyei 5. 1.
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JJAHUA WM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHHMH, HAaBbIKOB U (HU/HM) ONbITa /JeATEJIbHOCTU B XO0jJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosble 3a1aHUA K NPAKTHYECKUM (CeMHHAPCKUM) 3aHATUSIM
[paxtryeckas pa6ora Ne 1: TEOPUS IIOT' PEILTHOCTEM.
Bbruucnuth nepuoa kosie6aHuss MasiTHUKA U HAalTH aOCONIOTHYIO M OTHOCUTEIbHYIO MOTPELIHOCTH MPH
1~3,124,1 #120,0 cm, g~981,32 cM/cex®. Pe3yabTaT OKPYIIHTB 110 IIPABHIAM OKPYTJICHHS MOTPEIIHOCTEH
U pUOIDKEHHBIX yKcen. 3aJady pemuTsh B nakere Excel.

[Ipaktuueckass pabora Ne 2: UYHUCIEHHBIE METO/IbI _PEHIEHUA HEJIMHEMHBIX
(AJITEBPAMYECKUX WUJIM TPAHCHUEHAEHTHBIX) YPABHEHUU

JlaHO HeNlMHEWHOEe ypaBHEHUE 2x% +9x2 —4=0. Oraenuth ero KOPHM Ha OTpE3Ke OT -2 JI0 2 C IIaroMm
0,1. TlpoBectu yTOuHEHHME KOpPHEH YypaBHEHHUS METOIOM IIOJOBHHHOTO JieJieHusi, MeToaoM HproToHa,

METOIOM IPOCTOi UTEPalllN ¢ TOUHOCThIO £ =107" . 3amauy pemuTh B makere Excel.

TpaxTiueckas pabora Ne 3: BRIYMCJIUTEJILHBIE METO/IbI PEILIEHUST CUCTEM JIMHEMHBIX
AJITEBPAVYECKUX YPABHEHUI
Halitn pemieHune cucteMbl JHMHEHHBIX anreOpanyeckuX YpPaBHEHHHM BBIYUCIUTENbHBIMH METO/IaMHU:
metozaoM ["aycca, MeTozoM 3eiiiensi, MeToa0M npocToit ntepanuu ¢ TouHoctsio 0,0001

76X, +58x%, +4,7X, =101

3,8x, +41x, +2,7x, =97
2,9%, +21x, +38x, =78
3amauy pemuTh B makere Excel.

Tunosblie TeCTOBbIE 321aHUA
Paznen 1. TEOPUSA ITOI'PEITHOCTEN

AOCOIOTHASI NOTPEIIHOCTD MPU OKPYIVICHHH YUCJIAa 7 10 TPEX 3HaYamux uudp paBHa
Bribepure of1H OTBET:

© 0,005
0,5
0,2
0,0005




Paznen 2. YUCJIEHHBIE METO/IbI PEIIIEHWS HEJUMHEMHBIX (AJITEBPAMYECKUX WJIA
TPAHCLIEHJIEHTHBIX) YPABHEHUI

B 4em 3aki0uaercs 3aj1a4a oTaeeHUsI KOPHeii?

Bri6epute oquH OTBET:

10 - %
B YCTaHOBJICHHH KOJIMUECTBA KOPHEH, a TaK)Ke Han0oJIee TECHBIX MPOMEXKYTKOB, KaXKJIBIH U3 KOTOPBIX

COACPIKUT TOJIBKO OJJUH KOPCHb

B YCTaHOBJICHUM KOPHSI PELICHUS YPABHEHUS
B YCTaHOBJICHUH KOJIMYECTBA KOPHEU

B Ha3HAYCHHUH KOJIHNYCCTBA KOpHefI

Paznen 3. UUCJIEHHBIE METO/IbI PEILIEHUA CUCTEM JIMHEUHBIX AJITEBPAUYECKUX
YPABHEHUN
Bb10op HaYaIbHOTO NPUOJIMKEHUS HA CXOAMMOCTh WJIH PACX0AUMOCTh MeToaa 3eixesisi Npu
pellleHNH CUCTEM JIMHEIHBIX YPaBHEeHH
Bri6epute oquH OTBET:
1’- HE BIIUAET

BJIUSIET, €CJIM MAaTPULIA HE CHMMETPUYHAS
BJIUSIET, €CJIM MATPULIA HE SIBJSECTCS BEPXHEU TPEYTOJIbHOM

BJIMACT BCEraa

5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUSI UM MHbIEe MaTepuaJ/ibl, HEOO6X0AUMBbIE
AJisl OLleHKM 3HAaHW#, YMeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€ NPOMEXYTOYHOM
aTTecTanyu Mo AMCIUIIINHE
Ilepeuens BompocoB u 3aganuii aas moaroroBkum k 3adery ([IKC-2 CnocobeH mpoBOAHTh

aHAJTUTUYECKHE W HMHUTALMOHHBIE uccnenoBanus, MWIIKC-2.1 M3yyaer COBpEeMEHHbIE METO/bI
UCCIICIOBAHMSI PA3IIMYHBIX CHCTEM U MPOIIECCOB):

M cTOYHMKH TOTPETHOCTEN.

OTtHOcHTeNbHAs U A0COIIOTHAS NOTPEIIHOCTH NPUOIMKEHHOTO YHCIIA.

3Hauariye v BepHble UG PbI TPUOIMKEHHOTO YUCIIA.

CBs13p a0COTIOTHON M OTHOCUTEIBHON MOTPENIHOCTH YHCIIa C KOJIMYECTBOM BEPHBIX LIU(p 3TOr0 unia.
Oxkpyrnenue yucna 10 N 3Havgamumx udp.

[TorpemnocTu apupmMeTHUECKUX AEUCTBUNA (CYMMBI, pa3HOCTH).

[TorpemnocTu apupmMeTHUECKUX AeUCTBUN (TIPOU3BEIECHMSI, YACTHOTI'O)

[TorpemnocTu apupmMeTHUECKUX AeUCTBUN (IPOU3BEICHMS, YACTHOTO, KOPHS).

© oo N R~ wWdE

[TorpemHocty 3neMeHTapHBIX GYHKOUN (QYHKIMM OJHOM NEpeMEHHOM, (PYHKUHMU HECKOIbKUX
IIEPEMEHHBIX ).

10. I'padumueckuii MeToa OTAEICHUS KOPHEW ypaBHEHHUS.

11. Ananmuthyeckuii METOI OTAENICHUS KOPHEH ypaBHEHUSI.

12. Pemenue HeJIMHEHHBIX YpaBHEHHH MeTOIoM Oncekiuu. ©opMysa MOrpenHoCTH MEeToaa

13. I'paduueckoe npeacTaBieHHE METOAA OUCEKIIHH.

14. Pemennie HEMUHEHHBIX YPAaBHCHUA METOAOM MPOCTOH ureparni. @opmyiia TOTPENTHOCTH METO 1A

15. I'paduueckoe npeacTaBiIeHHE METO1a IPOCTON UTEPALIUH.

16. Permienue HeMHEHHBIX YPaBHEHUH METOIOM KacaTeabHbIX. DopMysia MOTPEIIHOCTH METOAa

17. T'paduueckoe nmpeacTaBieHne METOAA KacaTeIbHBIX MPU PEIICHUN HETUHEHHBIX YpaBHEHHIA.

18. CpaBHeHHME MeTO/a KacaTelIbHBIX M METOoAa OWCEKIHH MPUMEHHTEIHHO K PEIICHHIO HEIMHEHHBIX
YPaBHEHUM.
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22. Bcerpa M MO3BOJSIET METOJ MOJOBUHHOIO JEIE€HUS BBIYMCIUTEH OTJEICHHBIN KOpPEHb YpaBHEHUS C
3aJJaHHOU TOYHOCTHIO?

23. Kak BbIOMparoTCs KOHIIBI OTPE3Ka CIEeIyIOEro HHTEpBaja B METO/I€ MTOJIOBUHHOTO JICTICHUS?

24. Kakumu cBoiicTBaMu J0JDKHA oOsanath (yHkiws f(x), 4ToOBI METOIOM MOJOBHHHOTO EJICHUS
MOYHO OBLIO FrapaHTUPOBAHHO PEIIUTh ypaBHeHue: f(x)=0?

25. Yro HE0OXOIMMO ISl HAXOXJICHHUS XOTs Obl OJJHOTO JCHCTBUTEIbHOrO KOpHsS ypaBHeHwus: f(X)=0
METOJIOM MPOCTON UTEepalru?

26. MoxHO 1M HaWTH KOpPEHb METOAOM IIOJIOBHHHOIO JAENIEHUS, €CIM OH HaXOAWUTCS Ha TpaHHUILIe
UHTEpBaa’?

27. U3 4ero cineayet HCXOANTh, KOTJa BeIOUpaeTcs B MeToe HpioToHa epBoe nmpubamxeHue Xo?

28. Yto HeoOxomumo Juist Toro, 4to0sl ypaBaenue: f(x) =0 pemanocs meromom Herorona?

29. B kakux ciyyasx npuMeHeHue Metosaa HeroToHa He pekoMeHryeTcsi?

30. Pemenue cucrem JIMHEHHBIX anredpanueckux ypaBHeHuidl. Merox ["aycca. Meron utepanuii u MeTon
3eitens.

31. Pemenue cucteM HEIMHEWHBIX ainreOpanveckux ypaBHeHuil. Merton Hprorona. Meton mpoctoit
utepauuu. CpaBHUTENBHBIN aHATH3 METOJIOB.

32. IlocraHoBKa 3a7a4uu UHTEPHIONALMU. JIoKanbHAs U II100aTbHAsS UHTEPIOIALUS

33. JluneiiHas W KBajpaTW4Has UHTeproisAuusa. BcTpoeHHble (QyHKIMM TUHEHHOW M KBaIpaTUYHOH
untepnosiiuy B Matlab

34. UntepnonsunoHHbli oauHoM Jlarpamka. [lorpemrHocTs nHTEpIOISIIHOHHON hopmyibl Jlarpanika

35. Koneunsle pazHoctu

36. IlepBbIil MHTEPHOISANMOHHBIA TOTMHOM HbioTOHA. BBIBOA TEepBOM MHTEPHOISAIIMOHHONH (POPMYIIBI
Hsrorona

37. BTopoil MHTepHOJSAIHOHHBIM MONMHOM HbioTOHA. BBIBOJ BTOPOI WHTEPHOISIIHMOHHON (DOpMYITBI
Hsrorona

38. llonsarue crutaiina. [IpuMep UHTEPHONSAIUY CIIATHAMH.

39. ®opmynbl uncaeHHOro quddepeHIMPOBaHU

40. Anmpokcumarms. [loctaHoBKa 3a7a9u anmpoOKCUMAIIMK B 33JaHHOM KJlacce ()yHKIIHH.

41. Annpokcumanusi o METOJly HaMMEHbIINX KBaapaToB. JINHElHas 3aBUCUMOCTh

42. AnmpokcuMmarnus 1o METOAy HauMEeHBINNX KBaapaToB. CTENeHHAs U MOKa3aTeIbHAs 3aBUCHMOCTH

43. KBamparuyHas anmpOKCHMAITHSI.

44. Anmpokcumanus B Matlab

45. YucneHHble METO/bI pelIeHne OOBIKHOBEHHBIX AU depeHnnanbubix ypaBHeHui. 3agaya Komm s
OOBIKHOBEHHOTO JH(QepeHnanbHoro ypaBHeHus. [IpuOnukeHHble aHAIUTUYECKHE METO[b
pemenust O/1Y.

46. OOmas xapakTepuCTHKa METOI0B Ditiepa. Meton Diinepa mepBoro ¥ BTOPOTo MOpsiIKa.

47. Ob6mas xapakrepuctuka Mero1oB Pynre-Kyrtel. Metoa Pynre-KyTTsl ueTBepToro nopsiika

48. Oynkiuu B Matlab s perrenust 00bIKHOBEHHBIX AU epeHINATBHBIX YPABHESHHI

IIpuMepHBIi TeCT AJIs1 HTOTOBOI0 TECTHPOBAHMS:
Pazgen 1. TEOPUS TIOI'PEIIHOCTEM (IIKC-2 CrocoGeH TPOBOAUTH aHATHTHYECKHE U
uMuTanonueie  mccnenaoBanus, MITKC-2.1 M3ydaeT coBpeMEHHBIE METO/BI MCCICIOBAHUS PA3TUIHBIX
CHCTEM U MPOIIECCOB):
1. AGconoTHasi NOrPelIHOCTH NMPHU OKPYIVIEHUH YUCJIA 7 10 TPEX 3HavYamux uudp paBHa
Bribepure of1H OTBET:

“ 0,005
0.5
0.2

¢

¢
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* 10,0005

2. B yem BbIpakaercsi 00bIYHO OTHOCHUTEJIbHAS MOTPEIIHOCTH?
BriGepure oauH OTBET:

“ B npoleHTax Ha exunuity (%/en.)

B mrykax (mr)
B mpouenTax (%)
B x (x)

Paznen 2. UMCJIEHHBIE METO/Ibl PEIIEHWA HEJIMHEMHBIX (AJITEBPAMYECKUX WJIN
TPAHCLIEHJEHTHBIX) VYPABHEHMHM (IIKC-2 CrnocoGeH NpOBOAWTH AHAIMTHYECKHE U
umuTanonneie uccnenoBanus, MITKC-2.1 M3ydaeT coBpeMEHHBIE METOABI MCCIEIOBAHUS PA3TIUIHBIX
CHCTEM M ITPOIIECCOB):

1. B yem 3akJ/104yaeTcsd 3a/1a4a OT/JeJieHUs KOpHeii?
Bri6epute oquH OTBET:

e e %
B YCTaHOBJICHUH KOJHMYECTBA KOPHEH, a Takke Hanboiee TECHBIX MPOMEKYTKOB, KaXK/IbI U3 KOTOPBIX

COACPIKUT TOJIBKO OJJUH KOPCHb

B YCTaHOBJICHUM KOPHSI pELICHUS YPABHEHUS
B YCTaHOBJICHUM KOJINYECTBA KOPHEH

B Ha3HAUEHHUH KOJIMYECTBA KOPHEH
2. Jlns pynknun y = x> —1y=x2—1 BbIGepuTe NPABHIbLHOE 3HAYECHHE IEPBOr0 NPHOIHKEHHS K

KOPHIO 110 MeTOy KacaTeJbHbIX HA uHTepBaJe [0, 2]
Bri6epute oquH OTBET:

10
0,25
15
0,75

5.3. IIpoueaypa oneHMBaHUs pe3y/IbTaTOB 06y4eHHUs MO AMCHUIIJIMHE

[Tponienypa oueHuBaHus (GOPMHPYEMBIX B paMKax AMCHUUIUIMHBI KOMIETEHLUH (3JIEMEHTOB
KOMIIETEHIIHI{) COCTOUT M3 CIETYIONINX ATAIOB!

1. Texyumii KOHTPOJb (ONMMCAHUE MOKa3aTeae U KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, ONUCAHHUE
IIKaJI OIICHUBAHUS Ha JTale TeKYyILeH aTTeCTalliy peAcTaBieHbl B Ta0. 5.1, 3amanus B . 5.2.1).

2. IIpomexxyTouHast aTTecTalus (OMMcaHUe MOKaszaTesell U KPUTEPUEB KOHTPOJIS yCIIEBA€MOCTH,
OTIMCaHME MK OIEHUBAHUS HA ATAIle MPOMEKYTOUHOW aTTECTAllMU NPEACTABICHBI B Ta0M. 5.2, 3a1aHuUs
B 1. 5.2.2).

Jns Bcero mepedHs (GOPMHUPYEMBIX KOMIIETCHIMN (IJIEMEHTOB KOMIIETEHIIMN) JAHCIUTUINHBI
MPUBOIUTCS MPOIETypa OLEHKH Pe3ylbTaToB o0ydyeHus (tadai. 5.4).
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Ta6nuue! 5.4 — Ilpouenypa, KpUTEPHH U METO/IbI OIICHUBAHUS PE3yIbTaTOB O0YUECHUS

[Tnmarupyemslie pe3yabTaThl 00yUeHHS

Kpurepun onieHnBaHus pe3yIbTaTOB

1 kpuTepuii — OTCYTCTBHE

2 KpUTEpUii — HE TTOJTHOE

3 KpUTEepHi — XOPOIII

YCBOCHUST YCBOCHUEC
YCBOCHHE «XOPOLIO
«HEYJIOBJICTBOPHTEIILHOY «YIOBJICTBOPUTEILHOY
OIIK-1
NOIIK-1.3
3HaTh: OTCcyTCTBHE YCBOCHHS HenocraTouHo yBepeHHO Ha noctaToqHO BBICOF

[IpubmkeHHOE peneHne anredpandeckux u
TPaHCLEH/ICHTHBIX YPaBHEHUH, CHCTEM HEIMHEWHBIX
YpaBHEHHI; pEIICHUE CUCTEM alNreOpanyeckKux
YpaBHEHHIA.

HHurepnonupoBaHue.

Yucnennoe audhepeHnpoBanne, HHTETPUPOBAHUE.
YucneHHbIe METOABI PELICHHSI OOBIKHOBEHHBIX

T QepeHIHaTbHBIX YpaBHEHUH.

3HAHUI

ITOHUMACT U MOXKET
O00BSACHATH TIOJTyUCHHBIC
3HaHUA

YPOBHE ITOHUMACT U M
0OBSCHATH TIOJIYUCHHI
3HaHHUsS

YMmerh:
BEINOTHATE TOCTAHOBKY THIIOBBIX MAaTEMaTHIECKUX
3a71a4 U MCCJIE0BAHNE YHCIIEHHBIX METOI0B UX
pelieHus;

He nemonctpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET YMECHHUS

JlocTaTouHO yBepeHH(
JIEMOHCTPUPYET YMEH

Baaaerp HaBBIKAMM
Pemennst popmanizoBaHHbIX QU3HKO-
MaTeMaTHYeCKHX 3a1ad.

He nemonctpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEpEHH(
JIEMOHCTPUPYET HaBBI

OIIK-1
NOIIK-1.4

3HaThb:
OCHOBHLIG IIOHATHUA O HOFpeIJ_IHOCTI/I nu HpI/I6J'II/I)KeHHI)IX
BBIYHUCJICHUAX

OTCyTCTBHE YCBOCHUS
3HAaHUH

Henocratouno yBepenHo
TIOHUMAET U MOXET
OOBSCHATH NOJTyYCHHBIS
3HAHUs

Ha moctratodHO BBICOF
YPOBHE IOHUMAET U M
OOBSICHATH MOJTYUCHH]
3HAHHS

YMeThb:
IIpoBOAUTH aHAIU3 OIPEUIHOCTU YHCIEHHOIO
pesynbTara

He nemonctpupyer
YMEHUs

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaTouHO yBEpEHH(
JIEMOHCTPUPYET YMECH

Binangers HaBbIKAMU:

MeTo10J10THH HAYYHOTO M CUCTEMHOTO MOJIX0/[a TIPH
W3YYEeHUH TIPEIMETHON 00JaCTH, COCTaBIEHUN
MaTeMaTHYECKOW MOJICITH U €€ OICHKH.

[IpremMamu OIICHKH aIeKBATHOCTH MaTEMaTHIECKOM
MOJIEJIN M BCETO MPOIIECCa MOICIUPOBAHHS

He nemoncrpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTouHO yBEpEHH(
JIEMOHCTPUPYET HaBBI

OIIK-5
NOIIK-5.2

3HaThb:

OCHOBHBIE METOJIBI PEIICHHS JIMHEHHBIX U
HENIMHEWHBIX alreOpandecKuX YpaBHEHUH U CHCTEM,
BBIYUCIICHHSI HHTETPAJIOB, aAllIPOKCUMALIN U
WHTEPIIOJISALIUH H T.J{

OTCYTCTBHE YCBOCHUS
3HAHUHA

HenocratouHo yBepeHHO
MMOHMMAET U MOYKET
OOBSCHSATH MOyIECHHBIE
3HAHUS

Ha nocratouHo BBICO!
YPOBHE OHUMAET U M
OOBSICHATH MOTYICHH]
3HAaHHSA

YMmers:
Pa3pabareiBaTh UNCIICHHBIE aJITOPUTMBI PEILICHUS
TIPUKJIAHBIX 33714 110 00paboTke HHPOPMAIUU U
MO/IETTMPOBAHHIO OOBEKTOB Pa3InuHON
€CTECTBEHHOHAYYHOU IPUPO/IBI.

He nemonctpupyer
YMEHHS

He yBepenHo
JEMOHCTPUPYET yMEHUS

JlocTaTouHO yBEepEHH(
JIEMOHCTPUPYET yMEH

BiaaneTr HAaBLIKAMH .

Ba3oBbIX 3HaHMH B 001aCTH YHCIECHHBIX METOJIOB,
HEOOXOTUMBIMHU IS aHATTU3a W MOJICITUPOBAHHS
MIPOIIECCOB M CUCTEM B HH)KEHEPHOH MPAKTHUKE

He nemonctpupyer
HaBbIKH

He yBepenHo
JIEMOHCTPUPYET HABBIKH

JlocTaTouHO yBEepEHH(
JIEMOHCTPHUPYET HABBI

OIIK-5
NOIIK-5.3




[Tnanupyemsbie pe3yabTaThl 00ydeHUs

Kputepun onieHIBaHUS pe3yNbTaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYAOBJIECTBOPHTEIHHO»

2 KpuTepuii — He TIOIHOe
yCBOEHHE
«yJOBIECTBOPHTEIHEHO»

3 KpUTEpHA — XOpOLl
YCBOCHHE «XOPOIIO

3HaThb:

BBIMOHATE TOCTAHOBKY THITOBBIX MaTEeMAaTHUECKUAX
3aJa4 ¥ MCCJIENOBAHNE YMCIIEHHBIX METO0B UX
peIIeHHS.

OTCcyTCTBHE YCBOCHUS
3HAHUH

Henocratouno yBepeHHo
MOHMMAET U MOXKET
OOBSACHATH MOyIECHHbIE
3HAHUSA

Ha nmoctatouHo BBICOF
YpOBHE IIOHUMAET U M
OOBSICHATH MOTY4CHH]
3HAHUS

YMmern:

PaspabarsiBars B Matlab u nurerpuposanHoii cpene
Visual C++ mporpaMmsl [iIst peanu3anyn
BBIYHCIIUTEILHBIX METOIOB

He nemoncrpupyer
YMEHHUS

He yBepenno
JEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEpEHH(
JIEMOHCTPUPYET YMEH

Baaaerp HaBbIKAMM
Co3maHus IPOrpaMMHOTO O0ecTIeYeHus,

He nemonctpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKU

JlocTaTouHO yBepeHH(
JIEMOHCTPUPYET HaBbI

00ecIeunBaroIEro MPOBEICHHMS TIPOIiecca
MOJICTTUPOBAHNS.

HVcnonp30BaHysI MAaKETOB MPUKJIAAHBIX IPOTPaMM B
o0ecIieueHNH MpoIecca MOACIHPOBAHNUSL.

6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOUIIJINHbI

6.1 OcHOBHa# JiMTEepaTypa

6.1.1. baxanos H.C., Xunkos H. II. KobOenbkoB I'.M. Uwucnenusie meronsl. M.: BMHOM
Jlaboparopust 3nanumii 2008, 636 ¢. 15mT. 2002, 632 c.

6.1.2. BepxxOuukwuiit B.M. OcHOBBI ynClIeHHBIX MeTOZI0B. M.: Brictiast mxomna 2005,-840 c.

6.1.3. Moxkposa, H. B. Uucnennsie MeTO/IbI B MHKEHEPHBIX pacyerax : yueOHoe mocobue / H. B.
Mokpoga, JI. E. CypkoBa. — CapatoB : Aii [Tu Op Menma, 2018. — 91 c¢. — ISBN 978-5-4486-0238-2.
— Texkct : snexTpoHHbI // DnexTpoHHO-OMOMMoTeyHas cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/71739.html — Pexxum noctyma: mis aBropusup. nojib3osBateineid. - DOIL:
https://doi.org/10.23682/71739

6.1.4. Boponmnosa, H. B. UuciieHHbIE METO/IBI B TPOrPaMMHUPOBAaHUH : yaeOHoe mocodue mst CI1O
/ H. B. Boponnosa, T. H. Eropymkuna, JI. U. Sxymun. — Capatos : IIpodobpazoBanue, Ait IIu Op
Menua, 2019. — 125 c. — ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — TekcT : 31€KTPOHHBIN //

DNeKTPOHHO-OMOITMOTeYHAs cucrema IPR BOOKS [caiit]. — URL:
https://www.iprbookshop.ru/86341.html — Pexxum noctyna: miist aBropusup. [lonb3oBarenei.

6.2 /lonosiIHMTEe/IbHAA JIUTEpPATypa

6.2.1 Typuak J.N. OcHoBbI uncneHHbIX MeTOA0B. M.: ®usmarnut 2003, - 212 c.

6.2.2 baxpaioB H.C. Uucnennsie METO/BI B 3a/1auax M ynpaxHeHusix. M.: Belcmias mkona

2000, 190c.

6.2.3 ®omunr J[.M., T.E. Kununa Monaenupoanrie B MATLAB/Simulink u SCILAB/Scicos
(I'pud YMO B obnactu [IpukianHoit MareMaTuku u yrpasienus kauectsom) H. Hosropoa, 2011- 288 c.

6.2.4 BospmuHoB, M. I'. BeruncnutenbHble METOBI aareOpsl U aHaiau3a : yuedHoe nocodue / M.
I'. BosipmmaoB. — CapatoB : ByzoBckoe oOpazoBanme, 2020. — 225 ¢. — ISBN 978-5-4487-0687-5. —
TekcT : oSnexTpoHHBIA // DnexkTpoHHO-OMOmmoTeunas cuctema I[PR BOOKS [caiiT]. — URL:
https://www.iprbookshop.ru/93065.html — Pexxum noctyma: aisi aBropusup. moiss3opareneit. - DOI:
https://doi.org/10.23682/93065

6.3 MeToauyecKue yKa3aHU4,
3aHATUAM

6.3.1

PEeKOMeHJAnuu M Jpyrue MaTepuaabl K

®omun J[.M., Kumuna T.E. Monenupoanue 8 MATLAB/Simulink u SCILAB/Scicos
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2011- 288 c.

6.3.2 Oapr T.E., Tpouukuii A.B., [To3nse B.B. «HuciaeHHble METOABI PELICHHUS MHKEHEPHBIX
3agau» Jlomymeno YMO By30B no oOpasoBanuto — Huxxeropos. roc. Texd. yH-T uM. P.E. AnekceeBa. —
H. Hosropoa. 2014 - 110 c.

6.3.3 DOapt T.E., Iloznser B.B. «YUucnenusle Meronsl pemeHus IuQQepeHInaIbHbIX |
MaTpU4HBIX ypaBHeHHI» [Jonmymeno YMO By30B 1o obpazoBanuio — Hwkeropos. roc. TeXH. yH-T HM.
P.E. AnekceeBa. — H. Hosropoa. 2014 — 101 c.

6.34 Oapr T. E., TIlo3mgse B.B. Meroasl BblUMCIUTENBbHON MaTeMmaTuku. Perienue

muddepeHIMaNbHbBIX 1 MAaTPUUHBIX ypaBHEHHH : yueOHoe mocodbue / T. E. OBapr, B. B. [lo3ase. —

CaparoB : By3oBckoe oOpaszoBanme, 2020. — 94 c. — ISBN 978-5-4487-0674-5. — Tekcr
ANEKTPOHHBIA  //  DnekrpoHHO-OuOnmoreunas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/91119.html — Pexxum nmocryma: juis aBTopusup. mojs3osareneid. - DOI:

https://doi.org/10.23682/911109.

7. UH®OPMALMOHHOE OBECINEYEHHUE JUCIOUIIJINHbBI

7.1 IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALLUOHHON CeTHU
«HTEpHET», HEOOXOAUMBIX JJisi OCBOEHMA JUCLHUIVIMHBI (MOAyJ/if), BKJ/IIOYas
3JICKTPOHHbIE OMOG/JIMOTEYHbIE U HH(l)OpMa].lI/lOHHO-Cl'lpaBO‘-IHble CHUCTEMBbI

7.1.1 DnexkrpoHHO-OMONMMoTeyHass cucrema wusnarenbcrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEUHAss  cucTeMa  u3jnarenbcTBa  «Jlawb».  Pexxum  jpoctyma:
https://e.lanbook.com

7.2 IlepeyeHb JIMIEH3WOHHOTO M  CBOGOJAHO  PacHpOCTPAHSIEMOro
NPOrpaMMHOro oGecrne4YeHHs, B TOM 4YHCJIe OTe4YeCTBEHHOT0 IPOM3BOJCTBA
HE06X0AUMOro AJ1 OCBOEHMS AUCIMILIUHBI

7.2.1 Onepanmonnas cucrema Windows XP u Beiie,
7.2.2 Microsoft Excel 2010 u BbIe
7.2.3 MATLAB R2009b u BbI1IE

8. OBbPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMA 0B U JINL, C OB3

B rtabmume 8.1 ykazaH nepedeHb 00pa3oBaTENbHBIX PECYpCOB, HMEIOMUX  (OPMBI,
a/JIalITHPOBAHHBIE K OTPAaHUUYEHUSM 3710POBbs, @ TAKXKE CBEJICHUS O HAIWYUU CIEHUATbHBIX TEXHUYECKUX
CpeAcTB 00yUYeHHsI KOJUIEKTUBHOTO M MHAWBUYAIbHOTO MOJIb30BaHMUS.

Tabnuna 8.1 — O6pa3zoBaTenbHBIC PeCYPCHI 711 HHBaIUI0B U Jull ¢ OB3

[lepeueHb 00pa30BaTENBHBIX PECYPCOB, CBenieHHs 0 HATMYUH CHIEHUATBHBIX TEXHUYECKUX
MPHUCTIOCOOICHHBIX JIJISI HCTIOJTb30BaHUS cpeacTB 00yueHMs KOJUIEKTUBHOTO M HHIMBH Ly TbHOTO
uHBanuIamMu 1 aunamu ¢ OB3 H0JIb30BAHUS
CriermansHoe MoOmpHOE puitoskeHue |IPR BOOKS
3BC «IPRbooks»
WV-Reader

CuHTE3aTOp peUYr, KOTOPBII BOCITPOU3BOAUT TEKCTHI
9BC «Jlanp» P e, P p
KHUT ¥ MEHIO HaBUTAI[UU

9. MATEPUAJIbBHO-TEXHHUYECKOE OBECIIEYEHHUE, HEOBXO/UMOE 1
OCYILIECTBJIEHHUA OBPA30OBATEJIBHOTI'O ITPOLECCA 110 AUCHUII/IUHE
(MOAYJIIO)
Y4eOHble ayauTOpUU Ui TPOBEACHHS 3aHATUNH MO0 JUCHUIUIMHE (MOJYJIO), OCHAILEHBI
000pyIOBaHUEM M TEXHUYECKUMH CPEICTBAMU 00yUEHUSI.
B tabmuie 9.1 nepeuncnensr:
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- yueOHbIe ayJUTOPUM JJIsl MPOBEACHUS YYEOHBIX 3aHATHH, OCHAIIEHHbIE OOOpYIOBAHHUEM U
TEXHUYECKHMH CPEACTBAMH O0YUCHHS;

- IOMENICHHUS ISl CAMOCTOSTENIbHON pabOThl 00yUaOIIUXCsI, KOTOPBIE OCHAIIECHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUeHHsT K cetn «HTepHeT» W oOecriedyeHueM JOCTyla B
AJIEKTPOHHYIO HHPOPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabnuna 9.1 — OcHaIIEHHOCTh AYUTOPUNA U MTOMEIICHUH JJIs MPOBEACHUS 3aHITHI U CAMOCTOSTEIBHOMN
paboTHI CTYJICHTOB I10 TUCIHUIUIMHE (MOIYITIO)

HaunmenoBanue ayiuropuii u
MTOMEILICHUH JJ1s1 TPOBEACHUS 3aHITUH U
CaMOCTOSITEJIbHOM PabOTEHI

OcCHalEeHHOCTh ayTUTOPUM U MMOMEUIECHUH IS POBEACHUS
3aHATUN U CAMOCTOSITENILHOM PaboThI

1 Komouku* Sven SPS-611S 2.0;
1 KommberoTep B coope;
1 IIpoekTop ¢ kpermieH, notoi, Beng MX505 DPL 3000Lm

319 - Vuebnas naboparopust 13000:1,
MaTEMaTHYECKOT0 MOJICITMPOBAHUS 1 Dxpan umien Master Picture 203*203 cv Matte White
r. Ap3amac, yi. Kanunauna, gom 19 FiberGlass;

1 PaGodee MecTo mpeno1aBaTess;
20 Pabouux MeCT CTYEHTOB;
1 Jlocka ayauTopHasi MapKepHas

1. Jlocka MarHUTHO-MapKepHasi;

320 - YueOHast MynbTUMETUIHAS 2. Mynprumenuitasiii npoexktop BENQ; . Okpah;
ayuTOpHUs 4. Komnerotepsl PC Intel® Core™ i3-10100/256SSD/BRAM
r. Ap3amac, yn. Kanununa, gom 19 - 14 wr;

5. IlocagouHbIX MecT - 34

Pabouux mecT ctynenTa — 26 mT;
IIK, ¢ Beixomom Ha TeneBuzop LG — 1 mT.
IIK ¢ nogkirouyeHueM K MHTEPHETY -SIT.

316 — KabuHeT caMonoArOTOBKH CTYIEHTOB
r. Ap3zamac, yn. Kanununa, nom 19

10. METOANWYECKHE PEKOMEHAALNHU OBYYAIOLIUMCA 110 OCBOEHHIO
AUCOUIIMHBI (MOAYJIA)

10.1 O6mMe MeTOAUYECKHE PEKOMEHAALUU AJIS O0YyYAKMUXCSA MO OCBOEHUIO
AHUCIMIIMHBI, 06pa3oBaTe/ibHbIe TEXHOJOTHH

JucuuminHa peanu3yercsl MOCPEeICTBOM IPOBENEHUS KOHTAaKTHOW paboThl ¢ 00y4yaroUMMUCS
(BKJTIOUAs MPOBEJCHNE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATEIbHOM paboThl 00yJaromuxcs 1
IIPOMEKYTOUYHOM aTTECTALUU.

KonrakTHas paboTa mNpOBOAMUTCS B ayAUTOPHOW U BHEAyIUTOPHOH Qopme, a Takke B
AJIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTeibHOM cpene uHCTUTyTa (mamee — DUMOC). B cioydae
IIPOBE/ICHUS] YacTW KOHTakTHOW paboTsl mo aucuuiuimHe B OMOC (B COOTBETCTBMM C PAaCHUCAHUEM
y4eOHBIX 3aHATUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMOC 3KkBHBajI€HTHA ayIUTOPHOI padoTe.

[Tpy mpenogaBaHUM AMCLUILIMHBI MCIIOJB3YIOTCS COBPEMEHHBbIE 00pa3oBaTelbHbIE TEXHOJIOTHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTh CTYAEHTOB IPU OCBOCHMM MaTepuayia Kypca U NMpPeAoCTaBUTh UM
BO3MOKHOCTh 3()(pEeKTHBHO peamn30BaTh Yachl CAMOCTOATEIBHOM paboThI.

Bech nekiimoHHbIN MaTeprall Kypca, a Takke MaTepHalibl JUIsl IPAKTUYECKUX 3aHSITUN HAXOSATCS B
cBOOOTHOM JIOCTYTIE B Cca0 MOODLE Ha CTpaHHIIE Kypca no azapecy:
https://sdo.api.nntu.ru/course/view.php?id=260 u Moryt ObITH MPOPaOOTAaHBI CTYJCHTAMH JO YTCHUSI
JIEKIMHA B XOJ€ CaMOCTOSATENIbHOM paboThl. TO JaeT BO3MOXHOCTh OOCYIUTh MaTepuan co CTyJeHTaMHU
BO BpeMs YTEHHUs JIEKIIUH, aKTUBUPOBATh UX JEATEILHOCTh PU OCBOEHUH MaTepHara.

Ha onekumsax W TOpakTHYECKUX 3aHATHAX  PEANM3YIOTCS HMHTEPAKTHBHBIE TEXHOJOTHH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKIEHHUS, HCHOJIb3yeTCSd JMYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
JMCKYCCHOHHBIE TEXHOJIOTMH, TEXHOJIOTUM pabOoThl B MajbIX TIpYMMax, YTO IO3BOJIAET CTYAEHTaM
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MPOSIBUTH CE0s1, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3YUYEHHUSI MaTepHaia, BEIPOBHITh YPOBEHb 3HAHUN
B IpYIIIIE.

Bce Bompochl, BO3HUKIINE MPU CaMOCTOATENbHON paboTe Haja JOMALIHUM 3aJaHHeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUSAX M JeKuusx. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBbIE
KOHCYJIbTAIIH C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHU, TaK U COBPEMEHHBIX MH(pOPMAIIMOHHBIX
TEXHOJIOTHH, TaKuX Kak (Gpopym, 4aT, BHyTpeHHss1 3nekTponHas moura CJIO MOODLE.

WNunnuupyercs akTUBHOCTh CTY/ACHTOB, IOOLIPSETCS 3afaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPaKTUKYETCS UHIUBUAYAJIbHBIN OTBET HA BOIIPOCHI CTYJICHTA.

Jis OLIeHKH 3HaHWN, yMEHUH U YpOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUH B MIPOIECCE TEKYIIETO
KOHTPOJISI IPUMEHSIETCS] CUCTeMa KOHTPOJIS M OLIEHKU YCIIeBAeMOCTH CTYIEHTOB, IIpe/ICTaBICHHAsl B Ta0.
5.1. IIpoMexxyTOYHAs aTTECTalUsl MPOBOAUTCS B (pOpME 3aUeTa ¢ UCIOIH30BAHUEM CHUCTEMBI KOHTPOJISA U
OLIEHKH YCII€Ba€MOCTH CTYJCHTOB, IPEICTaBICHHO B Ta0I. 5.2.

10.2 MeToau4yecKue yKa3aHUA AJIs 3aHATHHA JIeKIUOHHOTO THIA

JIeKUMOHHBI KypC MPEANoNaracT CUCTEMAaTHU3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCcKOro IjaHa. B Xoje JeKIMOHHBIX 3aHATHI pPacKpBIBAIOTCS 0a30BbIE BOMNPOCHI B paMKax
KaXx/10i Tembl JucuMIUIMHBL. O003HAuarOTCsl KIIHOYEBbIE acCIEKThl TEM, a TaKXkKe JAearoTcs aKLEeHThl Ha
HanOoJiee CIIOKHBIX W BAXHBIX TOJOKEHUSAX H3Yy4aeMOro marepuaia. Marepuanbl JIGKIHUN SBISIOTCS
OCHOBOM /11 TMOATOTOBKM OOYYalOIMXCA K HPAKTUYECKUM 3aHATHSAM M BBIIOJIHEHUS 3a/aHUi
CaMOCTOSITEJIbHOM paboThl, a TakKe K MEpONPUATHAM TEKYLIEro KOHTPOJISI YCHEBAEMOCTH U
IIPOMEXKYTOUHOM aTTECTAlM 110 IUCLUIUIMHE.

10.3 MeToauuyeckue YKa3aHUA IIO0 OCBOCHHUK AHUCHMUIIVIMHBI HaA 3aHATHAX
CEMHUHAPCKOTo THUIIa

[IpakTuyeckue (cCeMUHApPCKUE) 3aHATUS TPEACTABISIOT COO0OW JeTanu3amuio JEKIIMOHHOTO
TEOPETUYECKOI0 MaTepualla, IPOBOJATCS B LEJAX 3aKpEeIUIeHHs Kypca U OXBaThIBAIOT BCE OCHOBHbBIE
paznensl. OcHOBHOW (hopMoOii MpoOBeNeHHS MPAKTHYECKUX 3aHSATHH SIBISETCS OOCYXIEHHE HambOosee
IPOOJIEMHBIX U CIOXKHBIX BOIIPOCOB IO OTJEIBbHBIM TEMaM, a TaKXKe pelIeHre 3aad U pa30op IpuMepoB
B QyJMTOPHBIX YCIOBUSIX.

[TpakTyeckue (ceMUHApCKUE) 3aHATUS 00ECIIeUnBaIOT:

- MPOBEPKY ¥ YTOYHEHUE 3HAHWUH, TIOTyY€HHBIX Ha JICKIUSX;

- pa3BUTHE YMEHUHN M HABBIKOB TUCKYCCHOHHOTO OOCYKIAEHHUS BOIPOCOB MO y4eOHOMY MaTepuaity
JTUCIUTITUHBI, BRIPAOOTKH COOCTBEHHOM MO3UIIUHU T10 aKTyaJIbHBIM BOIIpOcaMm (mpobdiieMam);

- TOJBEJCHHE UTOrOB 3aHATHH (pe3ylbTaTbl TECTUPOBAHMS, TOTOBHOCTh OTYETOB IIO
MPAKTUYECKUM 3aHSATHSIM, TOTOBHOCTh JOMAIIHUX 33JJaHWH, BBITIOJTHEHHBIX B XOJ/I€ CAMOCTOSTEIHHOMN
paloThI).

[TpuBOAATCS KOHKPETHBIE METOAWYECKHE YKa3aHUS ISl 00yJaromuxcs Mo MOJATrOTOBKE JOKJIA/a,
BBINOJIHEHUIO pedepaTta UK 3cce, TpeOOBaHUs K UX 0(OPMIICHUIO, TOPSAIOK CAAYH.

10.4 MeToau4YecKHe YKa3aHUA M0 CaMOCTOSATE/IbHOM paboTe 00y4YarIuXcsa

CamocTtosaTenpHas paboTa o0ecrieunBaeT MOArOTOBKY 00Y4YaOIIErocs K ayAUTOPHBIM 3aHITUIM U
MEPOIPHUATHSAM TEKYIIEr0 KOHTPOJS W IPOMEXKYTOYHOH aTTeCTallMM 10 H3y4aeMOW JIMCIHILINHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOYYaIOIIErocs Ha 3aHATHUSAX U B KauecTBE
BBITIOJTHEHHBIX MPAKTUICCKUX 33JJaHUH B IPYTHX (OPM TEKYIIEro KOHTPOJIS.

B mporecce camocrosTenbHON paboOThl peKOMEHAyeTcsl MpopaboTKa MaTepHalioB JEKIUH IO
KaKJION TIPOWJIEHHON TeMe, a Tak)Ke M3ydeHHe OCHOBHOHM Y4EOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
TUTEePaTyphl, IPEJICTABICHHON B pa3jene .

JIisi BBITIOJTHEHUS CaMOCTOSTEBbHOW paOOTHl TPH HM3yYEeHUW JUCIHILIMHBI CTYJISHTBI MOTYT
UCIOJIb30BaTh CIIEMATN3UPOBAHHbIE ayIuTOpuu (cM. Tabi. 9.1), 06opyaoBaHHe KOTOPBIX 0OeCreUnBacT
noctyn yepe3 «MHTepHET» K AJIEKTpOHHOW HH(OPMAIMOHHO-00pa30BaTENFHONW Cpele WHCTUTYTa M
ANEKTPOHHOW OMOMMOTEYHOU cHcTeMe, T/e pacrhojaraiTcs Y4yeOHble U y4eOHO-METOIUYEeCKUe
MaTepHaIbl, KOTOPBIE MOTYT OBITH UCIIOJIBE30BAHBI JUISI CAMOCTOSATEIBHON PaOOTEHI.

st oOydaromuxcst mo 3a04Hoii (hopMe 00yueHHUs: cCaMOCTOSITeNIbHAsT padoTa SBISIETCS OCHOBHBIM
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BUJIOM Y4eOHOMU JEATEIbHOCTH.

10.5 MeTogn4ecKHe yKa3aHHUA N0 06ecne4eHUI0 06pa3oBaTe/IbHOr0 nNpoecca

1. Meroauueckue peKOMEHJAIMH 10 OpPraHMU3alUU AyJUTOpHOM paboThl. IlpunsATel YyeOHO-
MetoauueckuM coetoM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHbBIN
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. MeTtoauieckre peKOMEHIAIMH 110 OPTaHW3aIMi ¥ TUIAHUPOBAHUIO CAMOCTOSTEIILHOW PaOOThI
CTylIleHTOB 1o nucuuriuinae. [IpuHsatel YueOHo-meTomuueckum coBetoM HI'TY mm. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocobue «lIpoBeneHne 3aHATHI C TPUMEHEHUEM MHTEPAKTHBHBIX (POPM M METOIOB
o0OyueHus», EpmakoBa T.1., WBammkun ET., 2013 T. DNEeKTPOHHBIM ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuebHoe mocobme «OpraHuzamnus ayJIuTOPHOM pabOThl B 00pa30BaTENIbHBIX OPraHU3aLHIX
Bbicilero oOpazoBanusi», MWBamkun E.I'., XKykxosa JLII., 2014 r. OnekrpoHHbId ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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