OEJNEPAJIBHOE ATEHTCTBO XEJIEBHOJJOPOXHOI'O TPAHCITIOPTA
®denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
oOpazoBaHHs

«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS
(®I'bOY BO HUpI'VIIC)

3alaiikaJbCKNl HHCTUTYT KeJ1e3HOJ0POKHOI0 TPAHCIIOPTA —
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BbICIIEro oOpa3zoBaHus «VMpKyTCKuil rocyJapCTBEHHbIN YHUBEPCUTET IIyTEH COOOILIEHUS»
(3a0MKT UpI'VIIC)

YTBEPXJIEHA
MPUKa30M peKTopa
otT «02» urous 2023 1. Ne 425-1

b1.0.13 MatemaTtu4eckoe MOeJJUPOBAHUE CUCTEM U MPOLECCOB

pabouas mporpaMma JTUCIHUIUTUHBI

CrermanbHOCTh — 23.05.05 CucreMbl obecieueHust IBMKEHNS [IOE310B

Crnennanuzanusi — ABTOMaTHKA U TeJIEMEXaHUKa Ha KEJIE3HOJIOPOKHOM TPAHCIIOPTE

KBanuduxarus BeITyCKHUKA — HHXKEHEP MYTeH cOO0IIeHUs
®dopma u cpok 00ydeHus — ouHas dhopMa S Jet oOoydeHus, 3a09Hast popma 6 yietr oOyueHus
Kadenpa-pa3zpaboTurk nporpammbl — DIEKTPOCHAOKEHHE
OO6mmast TpyA0€MKOCTH B 3.€. — 3 DopMBI TPOMEKYTOUYHOHN aTTECTALIMH B CEMECTPAX, KYpCe
Yacos no yuebHoMy miiany —108  ounas opma 0OydeHus: SKk3aMeH 5 cemecTp

3a04Has popma 00ydIeHHS: dK3aMeH 3 Kypc

Ounas ¢opma o0yueHus PacnpeaesieHue 4acoB AUCHHUILIMHBI 110 CEMECTpPaM
Cemectp 5 Hroro
Uwcno HeJeNlb B CEMECTpe 17
Bun Yacos 1o Yacos no
3aHATUN VII yii
AyIuTOpHAs KOHTaKTHasi padoTa no BUIaM y4eOHbIX 51 51
3aHATHI
— NEKIIUHA 17 17
— MPAaKTHYECKHE - -
— 1abopaTOpHBIE 34 34
CamocrosiTeJibHast padoTa 21 21
IK3aMeH 36 36
Hroro 108 108
3aounas popma oOyuenus PacnpeneiieHue 4acoB JMCUUILIHHBI 110 KypcaM
Kypc 3 Hroro
Bun Yacos o Yacos no
3aHATUN VII Y
AyauTopHas KOHTaKTHasi padoTa Mo BUAaM y4eOHBbIX 12 12
3aHATHI
— JIEKIIUH 6 6
— MPAKTHYECKHE - -
— nabopaTopHble 6 6
CamocrosiTenbHast padora 78 78
Ok3aMeH 18 18
Hroro 108 108

VII — yueOHblii 11aH.
YUTA
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Pabouast mporpamMMa AUCIUIIIIMHBI pa3padOTaHa B COOTBETCTBUU C (herepabHBIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUS — CICIIHATUTET
no crernuaibHocTH 23.05.05 Cuctembl oOecieueHsT ABUKEHUS TTOE3/I0B, YTBEPKAEHHBIM
npuka3zoM MunoOpuayku Poccun ot 27.03.2018 r. Ne 217.

IIporpammy coctaBui:

CTapIIINA MPETIoIaBaTeIh A.C. MaHHUKOBCKHH

PaGouas mporpamma TUCHUTUIMHBI PACCMOTPEHA M O00pEHA JJIsI UCTIOJIb30BaHUS B
yueOHOM Ipoliecce Ha 3aceanuu Kadeapsl «IEeKTPOCHA0KEHHE», TPOTOKONI «15» Mas
2023 r. Ne 35.

3aB. kadenpoit InC, K.T.H., TOIEHT C.A. Oununmnon



1 EJIA U 3AJAYM JUCHUTIIVHBI

1.1 Heau npenoaaBaHusi AU CUMIJIMHbBI

1 Pa3BUTHUC HABBIKOB MOJCJIMPOBAHUA U UCCIICAOBAHUA CUCTEM U IMPOLECCOB C IPUMCHCHUEM
BBIYHCIINTEILHON TEXHUKH U TIAKETOB TIPUKJIAJHBIX IIPOTrpaMM

2 Pa3BUTHUE JIOTHICCKOT'0 U AJITOPUTMHUICCKOT'O MBIIIJICHUSA

1.2 3agaum AMCHMILINHEBI

1 | oBmameHHe HEOOXOIUMBIM MaTEMATHUECKHUM aIlIapaToOM, IOMOTAIOIINM MOAEINPOBATh, AHATH3UPOBATH
pemaTh NpUKJIa HbIe HHKCHEPHBIE 3agaun ¢ npumeHeHneM 11K

2 | pa3BHTHE YMEHUS ONEPUPOBATH MOHATHAMHI U METOIAMH AUCLUILUINHEL, HCIIOJIb3YEMBIMH B JalbHEHIeH
yae0HOI 1 IpoQecCHOHANBEHON AeSITeNBHOCTH

1.3 Ilesib BOoCHMTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B pAMKaxX TUCHUILINHBI

[IpodeccronanbHO-TPYIOBOE BOCTIHTAHNE 00yJaIOIINXCSI

Lems mnpodeccHoHaIbHO-TPYIOBOTO BOCHUTAHHS — (QOPMHPOBaHHE Yy OOYJalOIIUXCS OCO3HAHHON
npo(hecCHOHAILHOW OpHEHTAlWK, NMOHMMAaHUS OOIIECTBEHHOTO CMBICNA TpyXa M 3HAYMMOCTH €ro s cels
JMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO W TBOPYECKOrO OTHOWICHWS K Oynymed [esTelIbHOCTH,
npoQeCCHOHANBHON 3THUKH, CIHOCOOHOCTH TPEIBHICTh W3MEHEHHs, KOTOpble MOTYT BO3HHKHYTH B
podeCcCHOHANBHOMN NEesTENFHOCTH, U YMEHHUIO paboTaTh B N3MEHEHHBIX, BHOBb CO3aHHBIX YCJIOBUSX TPYHA.

Llens mocTHraeTcs Mo Mepe pelieHus B €AUHCTBE CIIeIYIOINX 3aau:

— (popmupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI Tpodeccuu;

— BOCIIUTaHHE YECTH, TOPJOCTH, JIOOBH K NMPOQECcCHH, CO3HATEILHOTO OTHOMICHHS K NPO(eCcCHOHATBHOMY
JIOJNITY, TOHUMAEeMOMY KaK JINYHasi OTBETCTBEHHOCTD M 00SI3aHHOCTD;

— hopMupOBaHKE IICUXOJIOTHHU NPOdeccuoHana;

— hopMupoBaHue NPOHECCHOHATIBHON KYJIBTYpPbI, STHKU MPO(ECCHOHATEHOTO O0LICHHS;

— (opmupoBaHHEe COLMANTFHON KOMIETCHTHOCTH W IpYyrHe 3aJadd, CBA3aHHBIE C MMHIDKEeM HpodeccHu |
ABTOPHUTETOM TPAHCIIOPTHOM OTpaciy

DKOJIOTHICCKOE BOCITUTAHIE 06yqa}01111/1xc;{

HCHB OKOJIOTHY€CKOIr0 BOCIIMTaAHHUSA — (1)OPMI/Ip0BaHI/IC OTBC€TCTBCHHOI'O OTHOIICHHUA K Oprxca}on_{eﬁ cpene,
KOTOPOC CTPOUTCA Ha 0asze HSKOJOTHYECKOro CO3HaHU:A, 4YTO IpeAnoaract CO6J'HO,H€HI/IG HPABCTBCHHBIX H
MPaBOBLIX MPUHIUIIOB NPHUPOJONOJIB30BaHUA U IpoIraraHay HaeH ero ONTUMU3alNHU, aKTUBHYIO ACATCIbHOCTH
T10 U3YYCHHUIO U OXpaH€ NPUPOIBI.

Lenp gocTUraeTcs M0 Mepe pelieHus B €ANHCTBE CIEAYIOIUX 3a/1a4:

— pa3BUTHE YKOJIOTHUECKOTO CO3HAHUS M YCTOMIMBOTO 3KOJIOTMYECKOT0 TIOBEICHUS,;

— (opMHpoBaHME YMEHHMH M HABHIKOB Pa3yMHOTO IIPHPOOINOIb30BAHMS, HETEPIIUMOTO OTHOMICHUS K
JEUCTBUSAM, IPUHOCALIMM Bpe]l 3KOJIOTUY;

— IpHOOpPETEHHUE OIIBITAa HKOJIOT0-HANPABICHHOHN NESITEILHOCTH;

— CTaHOBJIGHHE M pa3BUTHE Yy OOyYaloImMXCs SKOJOTMYECKOW KYJIBTYpPBI, OEpPEe’KHOTO OTHOIICHHS K POIHOU
3emile, IIPUPOIHBIM OorarcTBaM Poccuu m mMupa, MOHMMaHWE BIMSHUS COLMAIbHO-3KOHOMHYECKUX IPOIIECCOB
Ha COCTOSIHME PUPOJHON U COLMAIbHOM Cpebl;

— ¢opMupoBaHUE y OOYHaIOIIMXCSl IKOJOTHYECKOI KapTHHBI MHpa, Pa3BUTHE Yy HHMX CTpEeMIICHHs Oepeub M
OXPAaHATH NPHPOSY;

— pa3BHUTHE YKOJIOTHUECKOTO CO3HAHMUS, MUPOBO33PEHNUS M YCTOMYMBOIO IKOJIOTHYECKOTO TOBEICHHS

2 MECTO JUCHHUAIIJIMHBI B CTPYKTYPE OIIOII

Brox/gacte OITOIT | brnok 1. Jucnumummas! (Moxynn) / O0s3aTeTbHAsS 9acTh

2.1 TpeOGoBaHus K peABAPUTEILHOM NOATOTOBKE 00y4al0LIerocsi

b1.0.07 MaremaTtnka

b51.0.11 ®usuka

51.0.12 Xumus

AN —

b1.0.42 Teopus TMHENHBIX IEKTPUYECKUX LeNeH

2.2 IncuMnJMHbI ¥ NPAKTUKH, JJI51 KOTOPbIX M3yYeHHe JAHHOWH THCHUIIIHHBI
He00X0MMO KaK NpealiecTByoIIee

b1.0.14 UnxeHepHast 5K0JIOTUst

b1.0.47 Peneiinas 3ammura

B51.0.50 ABTOMaTH3a1Ks CHCTEM 3JIEKTPOCHAOKCHHUS

AN —

B53.01(/]) BeimosiHeHue BhITyCKHON KBaJIM(HUKAIIMOHHONW paboTHI




3 IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBbTATAM OCBOEHU
OBPA3OBATEJIbHOM ITPOI' PAMMBI

KOI[ H HAMMCHOBAHHEC

Koa n HaumeHnoBaHue HHIUKATOPA
IInanupyemsie pe3yJbTaThl 00y4eHUS
KOMIeTeHIH JAOCTHIKEHUS
KOMIeTeHIInI
OIIK-1. Criocoben OIIK-1.5. 3HaTh: OCHOBBI TIOCTPOCHHS MAaTEMaTHYECKUX MOJeei
pemats Hcnons3yet Pa3IUYHBIX HEPreTHYECKUX, MHKPOIPOILECCOPHBIX CHUCTEM H
HUH)KCHEPHBIC ¢usmKo- MPOLIECCOB, METOABI HCCICIOBAaHHSA, NPUMEHSEMBIE MpHU
3a7a4d B MaTeMaTHIeCKHH MOCTPOSHHN MAaTEMaTHIECKUX MOAEIeH
podecCHOHANBHON | ammapar A YMeTh: 3amuCHIBATE MaTEeMAaTHYeCKHE BEIPAXEHUS B Cpexe
JESITETLHOCTH C pa3paboTku MathCAD, MATLAB, BuUHCHATh 3HAYeHHA (YHKIHHA B
HCTIONb30BaHUEM MIPOCTHIX YKa3aHHBIX TOYKaX, CTPOUTb MAacCHB 3HAueHHWH (YHKLUH,
METOJIOB MaTeMaTUYeCKUX CTpOUTHb  rpauku  (YHKLUH, BBIUUCIIATh  3HA4YEHUSA
€CTECTBEHHBIX Mojienel sIBIeHui, ONpENeNeHHBIX  HMHTETPajioB,  BBINOJAHATH  JeHcTBUA  C
HayK, IIPOLIECCOB U MaTpUIIAMHU; pellaTh HENHUHEIHble ypaBHEHUs, 3HATh YCIOBUS
MaTeMaTHYeCKOTro 00BEKTOB TIPH MIPUMEHEHHUS KaXJI0T0 U3 METOAOB; PELIaTh CUCTEMBI JINHEHHBIX
aHanM3a u 3aJaHHBIX YpaBHEHUH, HCIIONB3Ysl CTaHIAPTHBIE OINEPaTOPBl CHCTEMBI
MOJEIMPOBAHUS JONYIIEHNUSX U MathCAD 51 ATEpalOHHBIE METOJIBI, CTpOUTH
OTPaHWYCHHAX MHTEPIOIANNOHHbIe MHOrowieHsl Jlarpamka u HbioToHa,
UCTIONB3Ysl CTAaHAAPTHBIE OMNEPaTopbl, CTPOUTh KyOMUYECKHi
CIUTal{H; OMpENeNsATh THI ANNPOKCUMHPYIOIEH (QYHKIHH,
MOCTPOMB  JAaHHblE (YHKOMH  TpadUuecKH;  BBIYUCIATH
NpUOTIKEHHO 3HAYCHHE ONPEACIEHHOTO HHTErpaja; pearb
muddepeHnmanpHple  ypaBHeHHsT MeTojamu Oiinepa, Pywnre-
Kyrra, pemarp kpaeByro 3agauy Juisi IuddepeHuansHOro
YpaBHEHHsI  METOAOM  KOHEYHBIX  pa3HOCTeH;  CTPOHUTH
(YHKIMOHAJBHYIO M CTPYKTYPHYIO CXEMY HCCIelyeMoM
CHCTEMBI U YMETb €€ aHaJIN3UPOBaTh, IPOBOJAUTH KaUeCTBEHHOE
HCCIIEJOBaHNE HENMHEHHBIX CHCTEM
Baaners: MeToaMi KOMIIBIOTEPHOTO MOZEIUPOBAHUS B Cpesie
MathCAD nu MATLAB (Simulink), MmeTonamu mocTpoeHus 1
WCCJIEJOBaHNSI MaTEMAaTHIECKUX MOJIENEH Pa3IMuHbIX CHCTEM
OIIK-1.6. 3HATh: OCHOBHBIE METO/Ibl MATEMAaTUYECKOIO0 MOAEITUPOBAHUS,
Hcnons3yer Kiaccu(uKamuy MosieNei, METOJUKY TTPOBEICHUS
METOJIBI BBIYHCIIUTEIIbHBIX SKCIIEPIMEHTOB M COCTABIICHUS
MaTeMaTH4ecKoro MaTeMaTHYECKHX MoJieNiel A7ist 000CHOBaHMS IPUHATHS
aHaIM3a U | pemeHui
MOJECIIMPOBAHMS ISl | YMeTh: MPUMEHATH U 3P (PEKTUBHO UCTIOIH30BaTh IIOIYIYCHHYIO
000CHOBaHHUSA TEOPETHIECKYIO IOJTOTOBKY 11 000CHOBAHUS PUHATHS

IPUHATHSA PELIEHUI
B
npoQeCcCHOHANTBHOM
JESITeAbHOCTU

peleHus

B.]'Ia)leTb: HaBBIKaMH MPUMCHCHUA MATEMATHYCCKUX METOJI0B U
MOJEJIEH, METOIaMU aHAJIW3a IIPOLIECCOB AJIs IOCTPOEHUS UX
MAaTEMaTHYCCKUX MOﬂeHeﬁ JJIA 000CHOBaHUSI MIPUHATUA
peueHui

4 CTPYKTYPA U COAEPKXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aounas ¢popma
Yacel Yacel *Kon
P Pl Jlex Ip | Jlao | CP ceccHst Jlex IIp Jlag | CP
KOMIIETEHIIMH
1.0 Paznen 1. TlousiTne 5 P 1 3/ 2 2 OTIK-1.6
MOJIeJTH, MOIeTHPOBAHHS SUMHSAS
OCHOBHBIE  TIOHATHS W
OIIpe/IeIICHNS; Hemun
1.1 | Moremposamus; Cpofictsa 5 2 1 |3/smvmsan | 2 2 OIIK-1.6
Mmozeneit; [IpuHuunn BrIGOpa
MozenH;  XapaKTepUCTHKU
TOYHOCTH MOJENei
20 | Pasmen 2. 5 4 2 3 2 8 OIIK-1.6
MatemaTuuyeckasi MOJIeJib 3UMHSAS
2.1 | Mopnemu peuieHus 5 1 3/ 3uMHssS 2 4 OIIK-1.6




muddepeHnnanTbHbIX
YpaBHEHHIA: Ko
bepuyniu; Jlarpanxa;
Pynre-Kyrra.

Monenu HMHTErpaJbHBIX
2.2 | mnpeoOpasoBanuii:  Dypbe; 5 2 1 3/ 3uMHss 4 OIIK-1.6
Jlamnaca; Jlexkommosumwst

Pazgen 3. Ccrarumueckue 3/
3 JIMHeliHble W HeJTUHelHbIe 5 2 1 4 OIIK-1.6

3UMHSA
MOJIeJIH

Meron  IIpsAMOYroJbHUKOB;
3.1 | Meron Tpaneuuit; Meron 5 2 1 3/ 3uMHsAA 4 OIIK-1.6

CuMIicoHa
3/

Pa3znen 4. JuHamMuyeckue 5 4 1 4 OIIK-1.6
Moean SHMHSIS

MonenupoBanue
JIMHAMHYECKHUX CUCTEM;
Nmuranmonnoe

4.1 | MopenupoBaHHE 5 4 1 3/ 3uMHssA 4 OIIK-1.6
IIEKTPOIHEPTETUKH.
YposHu JIOCTOBEPHOCTH
MaTeMaTHYECKUX MOZesei

Pasgen S. CrTpykTypHOe 3/ OIIK-1.6
MO/IeJIMpPOBaHue. SHUMHSASA OIIK-1.5

3HaKOMCTBO C IIPOrPaMMOit
5.1 | MatLab; 3HakoMCTBO ¢ 5 2 1 3/ 3uMHss 4 OIIK-1.6
nporpammoii MathCad

Tema 11a00paTOPHOTO
3aHATHUSA: Uccnenosanue
3aKOHa Oma JUTSE
5.2 | mpocreiimiei enu 5 4 1 3/ 3uMHss 4 OIIK-1.5
[TOCTOSIHHOTO TOKa c
MIPUMECHEHUEM CHUCTEMBI
Multisim

Tema 11a00paTOpPHOTO
5.3 | 3amsTus: Llenu mocTossHHOTO 5 6 2 3/ 3uMHssS 6 2 OIIK-1.5
Toka B cpene MATLAB

Tema 11a00paTOpPHOTO
5.4 | 3aHATHA: Ilepexonnsie 5 4 2 3/ 3uMHss 4 OIIK-1.5
npouecchl B RL-nensix

Tema 11a00paTOpPHOTO
3aHATHS: Ierm c
pacrpeeieHHbIMU
napamMeTpamMu

5.5 5 6 2 3/ 3suMHsS 4 OIlK-1.5

Tema 11a60paTOPHOTO
samstis: Tpexdasubie menu
COCIUHEHHBIC, 3BE3IOH H
TPEYyTroJIbHUKOM

5.6 5 4 2 3/ 3uMHss 4 OIlK-1.5

Tema 11a00paTOpPHOTO
5.7 | 3aHATHA: Onnodasusre 5 4 2 3/ 3uMHsIS 4 OIIK-1.5
3aMBIKaHUSI Ha 3eMITIO

Tema 11a00paTOpPHOTO
saHATH:  TpexcdasHblenenu
TIepeMeHHOTO TOKa B
cucreme Matlab

5.8 5 4 2 3/ 3uMHsS 4 OIIK-1.5

Meron nuddepeHnnanbHIX
ypaBHeHuit Metox ha3oBoro
5.9 | mpoctpanctBa. IIpumeHenue 5 2 1 3/ 3uMHsSA 4 OIIK-1.6
MeTona (a3oBoil MIOCKOCTH
JUISL IMHEHHBIX CHCTEM

®DakTopHBIN aHAIN3; AHAITH3
BPEMEHHBIX PpsIIOB;
5.100 [loBepuTenbHBIH HHTEPBA. 5 1 3/ 3umHss 2 4 OIIK-1.6
Meron HaMMEHBIITHX
KBaJIpaToB

Tema 11abopaTopHOTO
3aHATUSA: Amnamms
HECHHYCOHAIBHBIX
CHUTHAJIOB

5.11 5 2 1 3/ 3suMHss 4 OIIK-1.6

BrinonHenne KOHTPOILHOM 3/ suMmsis 18 OIIK-1.5
paboThl OIIK-1.6

Popva  MPOMEKYTOUHOH 5 36 3/ summsis 18 OTIK-1.6
aTTeCTalMK - JK3aMeH

* Kox uHauKaTOpa JOCTHKEHUS KOMIIETSHIIMH MIPOCTABIISAETCS MU AJISl BCETO pasiena, WK JUIs
KaKJIOM TEMBI, WU I KOKIO0TO BUa PAOOTHI.



5 ®OH/JI OHEHOYHbBIX CPEJACTB JJIAA TPOBEJIEHUS
TEKYHIEI'O KOHTPOJIA YCIEBAEMOCTHU U MPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOHINXCS 1O JMCIHUIIJIMHE
@oHJ OLEHOYHBIX CPEICTB ANl TPOBEACHHS TEKYIIEr0 KOHTPONISA YCIIEBAEMOCTH M IPOMEKYTOYHOU
aTTeCTaIMy MO AUCIMIUIMHE 0OPMIIEH B BHE IpriioxkeHus Ne 1 k paboueil mporpaMMe TUCHUILIMHEI U Pa3MeEIeH

B DJJICKTPOHHOW WH(POPMAIMOHHO-00pa3oBaTeNbHON cpene MHCTHTYTa, MOCTYNMHOW OOyJaromeMmycs depe3 ero
JMYHBIA KaOWHET

6 YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE
ANCHOUITIJINHBI
6.1 YueOHas quTeparypa
6.1.1 OcHoBHas JUTEpaTypa

Komn-Bo 7k3.
Bubmmorpadudeckoe onrcanue B Oubnmorexe/
OHJIAWH
Hannnos, H. H. MaremaTtndeckoe MozenupoBanue: yaeoHoe mocodue: [16+] / H. H.
Hanunos; KemepoBckuil rocyjapctBeHHbl yHuBepceuteT. — Kemeposo: Kemeposckuit
6.1.1.1 roCyJlapCTBEHHBIN YHUBEPCUTET, 2014U£ 38 ¢. — Pexxum nocrtyna: no noanucke. — -
https://biblioclub.ru/index.php?page=book&id=278827
(mata obpamenus: 23.04.2024)
JIsikuH, A. B. MaTematnueckoe MOICIUPOBAaHHE JIEKTPUIECKUX CUCTEM U UX
3J€MEHTOB: yueOHoe nmocodue: [16+] / A. B. JIsikun. — 3-¢ u3a. — HoBocuOupck:
6.1.12 HoBocubupckuii TocyaapcTBeHHBI TEXHIYECKHI yHUBEpcHuTeT, 2013. — 227 ¢. — -
T Pexum nocryna: mo noxanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228767
(mata obpamenus: 23.04.2024)
6.1.2 /lonoJIHUTe/IbHAA JIUTEPATYpa
Kon-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoreke/
OHJIANH
WntepaktuBHbIe cucteMbl Scilab, Matlab, Mathcad: yae6Hoe mocobme: [16+] / U. E.
IInemmunckas, A. H. Turos, E. P. bageptnunosa, C. U. /lyeB; MunuctepcTso
obOpazoBanus U Hayku Poccun, KazaHckuil HallMoOHAIBHBIN HCCeI0BaTENbCKUI
6.1.2.1 TeXHoJIoTHUeCcKuil yHuBepcuteT. — Ka3anp: KazaHckuit HallMOHaIBHBINA OHIAMH
T HCCIIeIOBaTeNIbCKI TexHonoruueckuii yausepeuteT (KHUTY), 2014. — 195 c.: taou.,

ui. — Pexxum noctyna: no nognucke. — URL:
https://biblioclub.ru/index.php ?page=book&id=428781
(mata obpamenns: 23.04.2024)

ITpakTrdeckas 31eKTPOTEXHUKA: OCHOBBI JIEKTPOTEXHUKHU C UCIIOIb30BaHUEM
MATLAB/Simulink: yge6r0e ocobue / B. M. Psbenskuii, JI. B. Conobyto, A. U.
Yepesko, E. B. JlumonnnkoBa; CeBepHBIN (APKTHUSCKUI) (eaepaabHbIil YHHBEPCHTET
6.1.2.2 uM. M. B. JlomoHOCOBa. — ApxaHrenbck: CeBepHbIi (ApkTudeckuil) heaeparbHbIi OHJIAHH
yauBepcuteT (CADY), 2014. — 414 c.: nn. — Pexxum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436403
(mara obpamenus: 23.04.2024)

6.1.3 YueOHO-MeTOAUYEeCKHEe Pa3pabOTKH (B T. Y. IJIsl CAMOCTOSITEIbHOI PadoThl 00y4aIOUIHXCS)

Komn-Bo 3Kk3.
Bubmmorpadudeckoe onrcanue B bubnmorexe/
onaita/OUO0C
Bymryes E. M. OcunoBa B. MaTematinueckoe MOJIeIMPOBAaHUE CHCTEM H MPOIIECCOB:
METOJIMYECKUE YKa3aHWsI 10 BHIMOJTHEHHIO Ta00PaTOPHBIX paboT IS CTYACHTOB
2Kypca O4HOM U 3a09HOU opM oOyueHus cneruanbHoct 23.05.05 «CucteMbl
obecrnieueHHs ABIDKEHHS moe3noBy Cnenmannzanuu: |l - «3JIeKTpocHaOKeHHe
6.1.3.1 JKEJIE3HBIX T0OPOr»; 2 -«ABTOMATHKa TEJIEMEXaHUKa U CBSI3b HA JKEJIE3HOI0POKHOM omtaitn/ DM1OC
TpaHcropre». — Yura: 3a6MKT, 2017. —31c.
[OnexTponHsIii pecypc]:

http://zabizht.ru/cgi-bin/viewer.pl?book _1d=22631.pdf
(mata obpamenus: 23.04.2024)



https://biblioclub.ru/index.php?page=book&id=278827
https://biblioclub.ru/index.php?page=book&id=228767
https://biblioclub.ru/index.php?page=book&id=428781
https://biblioclub.ru/index.php?page=book&id=436403
http://zabizht.ru/cgi-bin/viewer.pl?book_id=22631.pdf

Ocwumora B.D. MaremaTH4ecKOe MOACIUPOBAHNE CHCTEM U IPOLIECCOB: METOANIECCKHE
YKa3aHusI 10 BBIMOJHEHUIO KOHTPOJIBHOM pabOThI JIst CTYJEHTOB 2Kypca 3a09HOM

¢dopmbl 00yuenus 23.05.05«CucteMbl 00ecriedyeHns! IBUKEHHS TI0E€3/10B» BCEX R

6.1.3.2 cneruanuzanuii—Yura: 3a6MXKT, 2018. —14c.
. OHOC
[DnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book _1d=25020.pdf
(nara obpamenus: 23.04.2024)
Bymyes E. M., Ocunosa B.3. MaTtemaTHueckoe MOJETUPOBaHNUE CUCTEM U IPOLIECCOB.
MeTtoaudeckue yKa3aHHUs IO CAMOCTOSATENFHON paboTe Ul CTYACHTOB 2 Kypca O9HOU
1 32049HOI popMm oOyuenns cienuansHOCTH 23.05.05 «Crctemsr obecriedeHus
JBIDKEHUS TTOE3/I0B» crenrann3annii 1 « 3IeKTpocHaOKeHHe )KeJIe3HBIX opoT», 2 o
OHIaiiH /
6.1.3.3 «ABTOMAaTHKA U TeJIEMEXaHHMKa Ha JKEJIe3HOIOPOKHOM TpaHcmoptey / —Uwnra: SUOC
3a6MKT, 2017. 23 c.
[DnexTponHEI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book _1d=22867.pdf
(nara obpamenus: 23.04.2024)
6.2 Pecypchl nHpOpMAaIMOHHO-TEJIeKOMMYHHKANOHHOI ceTn « MHTepHET»
6.2.1 | ACY bubnuoteka 3a6KT http://zabizht.ru
6.2.2 | ObC «YuuBepcurerckas bubnmorexa Onliney, http://biblioclub.ru/
6.3 IlporpammHoe o0ecneyenne 1 HHGOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpaMmMHoe o0ecrieueHue
6311 Microsoft Windows 7 Professional, nutiersust Ne 49156201, rocynapctBenHbiii koHTpakT ot 03.10.2011
T | . Ne139/53-0A3-11
Microsoft Office 2007 Standard, nuriensus Ne 45777622, rocynapctBennbiii koHTpakt ot 10.08.2009 r.
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, nunensus Ne 44718393, rocynapCTBeHHbIH KOHTPAKT
ot 18.10.2008 r. Ne 92/32A-08
Sunexc. bpaysep. [lpuknagnoe mnporpammHoe ofbecrieueHne oOmiero HasHauyeHus, OdQucHble
6.3.1.3 | mpunoXeHwus1, TUIEH3HUI — CBOOOHO paclpocTpaHsIeMoe porpaMMHoe obecriedeHre mo numneH3uun BSD
License
63.14 ACY «bubnnoteka», CBHUAETENECTBO O TOCYNAPCTBEHHON perucTpamuu mporpammbel mist OBM Ne
71 2009611107, 3apeructpupoBano B Peectpe nporpamm st 9BM 19.02.2009
63.1.5 B[l ACY «bubnmoTeka», CBHICTEIBCTBO O TOCYAapCTBEHHON perucTpanuu mporpammbl s OBM Ne
T 12009620102, 3apeructpupoBaso B Peectpe nmporpamm it 9BM 27.02.2009
6.3.2 Cnenuaiu3upoBaHHOE IPOrPaMMHOe obecneyeHHue
MathworksMathLabR2011b, mumensust Ne 30721537, rocymapctBeHHBIH KOoHTpakT 139/53-OA3-11 ot
6.3.2.1
03.10.2011r
6.3.2.2 | MathworksSimulink, muensus Ne 30609473
6.3.2.3 | NIMultiSim 10.1, munersus Ne M73X46947, rocynapcTBeHHBINH KOHTPAKT 65/17-0OA-09 ot 10.08.2009 r
6324 Mathcad14-15 Axanmemmueckass StudentEdition 25 users, mmmensus Ne 427604, KOHTpakT
T rocynapcTBeHHbIH KOHTpakT 139/53-OA3-11 ot 03.10.2011 1
6.3.3 UndopmanuoHHbie cIpaBOYHbIE CHCTEMbI
6.3.3.1 | WudopmannonHo-cpaBoyHas cucteMa «["apanT»
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 | He npenycmotpero
7 OMUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3DblI,
HEOBXOJUMOM JIJISI OCYHECTBJEHHUS YYEBHOI'O ITPOIIECCA
MO JUCLHUILIMHE
1 VYuebnslit n nadoparopusiii koprycsl 3a0MIKT UpI'YIIC naxonsres o aapecy: 672040, 3abalikanbcKuid

Kpaii, ropoa Yura, ynuna MarucrpanbHas, 1om 11

VYuebnast ayzutopus 2.1 Juid NpoBeJEHUS NPAKTHYECKUX 3aHATHH, J1aO0OpaToOpHBIX pabdOT, KypCOBOTO
MIPOEKTUPOBAHMS (BBIIOJIHEHHUS KypCOBBIX pa0OT), TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOW aTTECTAIUH,
YKOMIUIEKTOBaHHAsl CIEIUATN3UPOBAaHHOW MeOenbl0 M TEeXHHYECKUMH CPEACTBaMHU (KOMIIBIOTEPHI C
MOJKJIIOYEHHEM K CETH MHTEPHET, O0ECIeUYMBAaIOIMe JOCTYyll B JJIEKTPOHHYIO HH(OPMaINOHHO-
obpaszoparensHyto cpeny 3a0lKT HpI'VIIC, temeBu3zop) CioyXamluMHU Ui HpPEACTaBICHUS Yy4eOHOMH
nHpOpManHU OOJBIION Ay TUTOPHI



http://zabizht.ru/cgi-bin/viewer.pl?book_id=25020.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=22867.pdf
http://zabizht.ru/

Y4yeOHast aynuropus 2.3 1 IPOBEACHUS JIEKIIMOHHBIX M MPAKTUICCKUX 3aHITHM, JTa00paTOpHBIX padoT,

KYpPCOBOTO MPOCKTHPOBAHUS (BBIIOJHCHUS KYPCOBBIX pa0OT), TPYNIOBBIX ¥ HWHIHBHIYATBHBIX
KOHCYJBTAI[Mid ~ TEKYIIEr0  KOHTPOJL W HPOMEKYTOYHOW  aTTECTAllMd,  YKOMIUICKTOBaHHAsS
CHeUUaIM3uPOBaHHONW MeOebl0 M TeXHWYECKUMH CPECTBaMH O0ydeHHs (CIielHann3upoBaHHas MeOeb,
KOMITBIOTEPHl C TIOAKJIIOYEHHEM K ceTd VIHTepHeT, oOecneyuBaiomye JOCTYH B JJIEKTPOHHYIO
nHpopmannoHHo-o6pazoBarensHyto cpeny 3a0MKT Upl'YIIC), cinyxammmu 1uist IpeicTaBieHus yuyeOHoi
nHdopmanuu OonpmIoN ayauTopuu. Jis mMpoBeneHMs 3aHATUI JIEKIMOHHOTO THIIA MMEIOTCS y4eOHO-
HaTJSAHBIE TIOCOOMS (TIpe3eHTannu), OO0ECIICYMBAIONINE TEMAaTHUYECKHEe WILTIOCTPAIlH COACPIKaHUs
JVCIUTUTAHEL.

VYuebnast ayautopus 3.6 U1 TPOBEACHUS JIEKIMOHHBIX M TPAKTHUECKUX 3aHATHH, KypCOBOTO
MPOEKTUPOBAaHUS (BBIOJHEHNS KYpPCOBBIX padoT), TIPYNNOBBIX WM HWHIWBHIYAJIbHBIX KOHCYJIbTAalWH,
TEKYIIIEro KOHTPOJISL ¥ MPOMEXKYTOUHOH aTTeCcTaliy, YKOMIUIEKTOBAHHAS CIICIMAIN3UPOBAHHON MeOenbio
¥ TEXHUYECKUMH CPEICTBAMH OOydYeHHMS (MHTEpaKTHBHAS HOCKA, HHTEPAKTUBHBIA MMPOEKTOP, KOMITBIOTED),
CITy’>KaIllUMH IS TIpeCTaBIeHus yueOHoi nH(popMaun 0onpinoi ayauropuu. s mpoBeneHns 3aHATHI
JICKIMOHHOTO THNA MMEIOTCS  Y4eOHO-HarsiHble TI0coOMsl  (Ipe3eHTanuu), 00eCHeYHBaIOIINE
TeMaTHYeCKHe WITIOCTPALUU COAEp KaHuUs TUCIIUILIMHEI

VYuebHas ayautopust 3.7 JUIi TIPOBENEHMS JICKIIMOHHBIX W IPAaKTUUECKHX 3aHSATUH, TPYHIOBBIX U
WHJMBHYaJIbHBIX KOHCYJIBTAIIH, KypCOBOTO IPOSKTUPOBAHUS (BBINOIHEHUSI KYPCOBBIX PadOT), TEKYILETO
KOHTPOJISI M IPOMEXKYTOUHOM aTTeCcTalud, YKOMIUICKTOBaHHAs CIENHMAIM3UPOBAHHON MeOenplo U
TEXHUYECKUMHU CpeICTBAMHU OOy4eHHs (MYJIbTUMEIUANpPOEKTOp, OKpaH, HOYTOYK (IEepeHOCHOIN)),
CIY’)KalllUMH JUJIsI IPEJCTABICHUS yueOHOW HH(pOpMAIuK OObIION ayauTOpuu. JIJis mpoBEACHUS 3aHATHIA
JEKIIMOHHOTO THIIA HUMCIOTCA yUeOHO-HArMsAHBIE MocoOms (Ipe3eHTannHu), O00ecTeUnBaroIIne
TEMaTUYECKHE WIUTIOCTPALIUH COAEPKAHUS TUCHUILIMHBL

IMomemenns U1t caMOCTOSTENbHON pabOTH 00YYAIOIINXCS OCHAICHBI CIIEUATM3UPOBAaHHON MEOETBI0 U
KOMITBIOTEPHOH TEXHUKOH, MOJKIIOYEHHON K MH()OpMaIIMOHHO-TEIeKOMMYHHKAIMOHHOH ceTn MHTepHeT ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBarenbHyto cpeny 3a0KT Upl'YIIC. [Tomemenus
JUISL CAMOCTOSITEIbHON pabOThI 00yJaIOIUXCs:

- YUTAJIbHBIN 3aI1;
-2.11,2.17

[Momemenue 3.25 it XpaHeHUs U MPOPHIAKTHIECKOTO 00CTy)KUBaHHs Y4€OHOTO 000pYy 10BaHHUS.
OCHaIIIeHHOCTh: KOMIIBIOTEPHI, PYYHOH ClecapHbIi HHCTPYMEHT, 3JIEKTPOTEXHUYECKUH HHCTPYMEHT,
MPUHAJICKHOCTH VIS TTAKH, MeOesb, y4eOHO-HATIISTHBIC TOCOOHUS

8§ METOAUYECKHE YKA3AHUA JJI51 OBYYAIOIIIUXCSA
1O OCBOEHUMIO JTUCIUITJIMHbI

Bun yueOHOI
LIEATEILHOCTH

Opranmzanus y9eOHOH AeATeIFHOCTH 00yJaroerocs

Jlexus

Ha nexkumsx oOydaromuecs IIONYy4YalOT camble HEOOXOIMMEBIC NaHHBIC, BO MHOTOM
JOTIONHSIOIINE U KOPPEKTHPYIONINE YICOHNKH. YMEHUE COCPEJOTOYCHHO CITYIIATh JICKIUH,
aKTUBHO, TBOPYECKH BOCIPHHUMATH HW3JIaTaeMble CBEICHUS SBISICTCS HETPEMCHHBIM
YCIIOBHEM WX TIYyOOKOTO W TIPOYHOTO YCBOCHHS, a TaKKe pa3BHTUSI YMCTBEHHBIX
CIIOCOOHOCTEIA.

CnymaHue W 3aluch JEKIUH — CIIOXKHBIE BUABI pabOThl. BHUMaTenbHOE CiylIaHue U
KOHCIIEKTUPOBAHHUE JICKIIMH TMpeAnoyiaraeT WHTEHCUBHYI0 YMCTBEHHYIO JESTEIbHOCTh
obOyuaromerocs. Ciymmasi JeKIUH, HAJO0 OTBJIEUYLCS NPU 3TOM OT TMOCTOPOHHHX MBICIEH M
IyMaTh TOJBKO O TOM, 4YTO WU3JaraeT mpenojaBaTenb. KpaTkue 3amuc JIeKIUH,
KOHCIIEKTUPOBaHUE WX TOMOTAaeT YCBOWTH Marepuan. BHUMaHHE uenoBeKa HEYCTOWYWBO.
TpeOyroTcss BOJIeBBIE YCHIUS, YTOOBI OHO OBUIO COCPENOTOYCHHBIM. KOHCIEKT sIBIIIETCS
MOJIC3HBIM TOT/Ia, KOTJa 3allMCaHO CaMoe CYIIECTBEHHOE, OCHOBHOE. DTO [OJDKHO OBITh
CIeNaHo caMHUM oOydJaromumcs. He Hago CTPEeMHTHCS 3amHcaTh JOCIOBHO BCHO JICKIIHIO.
Takoe "KOHCHEKTHpOBaHME" TPUHOCHT OoJsibIle Bpega, 4YeM IMoJib3bl. HekoTopble
oOygaromuecss MPOCAT HHOTIA JiekTopa '"dmraTh momejyuieHHee". Ho Jekius He MOKeT
MIPEBPATUTHCS B JICKIHIO-AUKTOBKY. DTO OYCHb BpEIHAs TCHICHIMS, MO0 B 3TOM Cllydyae
00yJarOIIUNCA MEXaHMUECKH 3alHUChIBAeT OOJIBIIOE KOJUYECTBO YCIBIIIAHHBIX CBEJICHUH, HE
Pa3MBITILISS HAT HAMHU.

3anuch  JEKIUHA  PEKOMEHJYeTCs  BECTH 10  BO3MOXXHOCTH  COOCTBEHHBIMH
dbopmynmupoBkamu. JXKenarenbHO 3alUCh OCYMIECTBIISITh HA OJHON CTpaHWIIE, a CIETYIONIYIO
OCTaBJIATH JJII TPOPAOOTKH y4eOHOTr0 Marepuajia caMOCTOATEIhHO B JIOMAIIHUX YCJIOBHUSX.
KoHcnekr nydmie moapasfensaTh Ha MyHKTHI, maparpadbl, coOmromas KpacHYI CTPOKY.
[IpuHIMNHATBHEIE MECTa, ONpeAelcHHs, (OPMYIBI CIEAYeT CONMPOBOXKIATH 3aMEUaHMUSIMHU:
«BAXKHOY», «0c000 BaskHOY» M T.11. Llenecoobpa3Ho pa3paboTaTh COOCTBECHHYIO «MapKOTpaduro»




(3HAYKW, CHMBOJIBI), COKpamieHusi cJoB. PabGoTas Hag KOHCIEKTOM JIEKIMH, HYXKHO
HCTOJIB30BaTh HE TOJNBKO YUCOHUK, HO W PEKOMCH/IOBAHHYIO JIOMOJHHUTCIBHYIO JIUTEPATypy.
HMeHHO Takas cepbe3Has, KpOMOTIHBas paboTa C JICKIMOHHBIM MATCPUATIOM ITO3BOJHT
ryOOKO OBNaneTh 3HAaHUAMH. DYHKIMS O0O0ydaromerocs — He TOJIBKO mepepadboTaTh
UH(POPMAIIUIO, HO M AKTUBHO BKJIFOUUTHCS B OTKPBITUEC HEU3BECTHOTO IS CeOST 3HAHMUS.

OOurre ¥ yTBEpPAUBIIKNECS B MPAKTUKE MPABUIIA, U MPUEMbI KOHCIICKTHPOBAHUS JICKIIHIA:
KoHcnexktupoBanue JeKiuii BeAeTCs B CIIEHUMATbHO OTBEACHHOMN ISl 3TOTO TETPaaU, KaXKIbIi
JIUCT, KOTOPOU JOJKEH UMETh IOJs, HA KOTOPBIX HENIAI0TCS MOMETKU U3 PEKOMEHJOBAHHOM
JIUTEPATYpPhl, AOMOJHSIOLME MAaTEpUall MPOCIYILIAHHON JIEKIUH, a TaKKe MMOAYEpPKUBAOILUE
0Cco0yI0 BaXKHOCTh TEX WM HWHBIX TEOPETHUYECKHX MOJOXeHWH. HeoOxoamMo 3ammchBaTh
TEMY U IIJIaH JEKUUH, pEKOMEHAYEMYIO JINTEPATYPY K TEME.

3anucu pa3nernoB JIEKIUH JOJDKHBI UMETh 3aroJIOBKH, IOJ3aT0JOBKH, KPACHBIE CTPOKH.
Jng BblAENEHUs pa3liesioB, BHIBOJIOB, ONPENEICHUM, OCHOBHBIX HAEH MOKHO HCIIONb30BaTh
LBETHBIC KapaHaamm U (aoMactepsl. Ha3BaHHBIC B JICKIIMU CCHUIKH HA MIEPBOUCTOYHUKHU HAJO
ITOMETUTH Ha IMOJIAX, YTOOBI IPH CAMOCTOATESIBHON pab0Te HANTU U BIIUCATD UX.

B KoHcIekTe AOCIOBHO 3alHMCHIBAIOTCS ONpEACNICHUs] TIOHATUH, KaTeropuid M 3aKOHOB.
OcTanmbHOE JIOJDKHO OBITH 3alMCaHO CBOMMH cloBaMu. Kaxkaomy oOyyaromemycs
HEOOXOMMMO  BBIPa0OTAaTh W  HKCIOJB30BATh  JIOMYCTHMBIC  COKpAIICHUs  Haubolee
pactpoCTpaHEHHBIX TEPMUHOB M MTOHSITHM.

B xoHcmekT cnemyeT 3aHOCHTh BCE, UTO NPENOJaBaTelb MHUILET Ha JTOCKE, a TaKKe
PEKOMEHAYeMbIe CXEMBI, TaOJHIIbL, AUarPaMMBI H T.JI.

Hanmcanne KOHCTEKTa JEKIHMH: KPaTKO, CXEMaTHYHO, MOCIENOBaTeNbHO (DUKCHPOBATH
OCHOBHBIC TOJOXEHUS, BHIBOJBI, (popMymupoBku. OO00OIMIEHN; TOMEUaTh BaKHBIC MBICIIH,
BBIACIATh KIIIOUEBBIE CIIOBA, TEPMHHBL. IIpoBepka TEPMHHOB, MOHITHH C MOMOILBIO
SHUMKIIONEIUN, CIIOBaped, CIPABOYHUKOB C BBIIMUCHIBAHUEM TOJIKOBAHUW B TETPalb.
O003HaYUTh BOMPOCH], TCPMHUHBI, MaTepual, KOTOPBIH BbI3BIBACT TPYIHOCTH, MOMETHTH W
MOTIBITATHCS. HAUTU OTBET B PEKOMEHAYEMOU JuTepaType. Eciau caMocToATehHO HE yaaeTcst
pa3o0Opathcsi B Marepuane, TO HEoOXOmuMO c(OpMyIUpOBaTH BOMPOC U  3a]aTh
MIpenoaBaTelio Ha KOHCYJIbTAINH, Ha JJA00PATOPHOM 3aHITUU

JlaGopatopHoe
3aHATHEC

OCHOBHO# 1LIeNbI0  JTa0OpaTOPHBIX pPaboT SIBISETCS TEOpeTHYecKoe 0OOCHOBaHME,
HarjasAaHoe I/I/I/IJ'II/I OKCIICPUMECHTAJIBHOC TOATBCPKACHUC I/I/I/IJ'II/I IMMPpOBEPKa CYHICCTBCHHBIX
TEOPETUYESCKUX TTOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaIH3 CYILECTBYIOLIHX METOIMK
METOJZIOB MX peanu3auuu ¥ T.J. OHH 3aHHMAIOT NPEHMYILECTBEHHOE MECTO HPH H3YYCHUH
JMCUUIUIMH 0053aTeIbHOW 4acTH M 4acTh, GOpMUpYeMOW y4acTHHKaMH 00pa30BaTeIbHBIX
oTHoulenuit bioka 1.

ITo xapakTepy BBINOJHIEMBIX Ja00OPaTOPHBIX PaOOT BO3MOIKHBI:

- O3HaKOMHTEJbHbIE DA0OTHI, HCHOJNB3yeMble JUIA  3aKpPEIUICHUS W3YYCHHOTO
TEOPETHUECKOTO MATEPHAJIbI;

- AHAJIUTUYCCKUEC pa6OTI)I, HCIIOJIB3YEMBIC JJId TOJTYUYCHUA HOBOH I/IH(I)OpMaL[I/II/I Ha OCHOBE
(hopMaTM30BaHHBIX METO/IOB;

- TBOpYeCcKHe pabOTHl, OPUEHTHPOBAHHBIE HA CAMOCTOATENBHBIH BBIOOP MOJIXOA0B
peleHuns 3a1a.

[Ipexxne, 4eM NPUCTYNHUTh K JIAOOPATOPHBIM 3aHATHAM, OOYYarOIIUMCS HEOOXOAUMO
NOBTOPHUTh TEOPETHYECKUIl MaTepuan mo TeMe pabotel. Kaxnmas naGopaTopHas pabGota
OCHAIllCHa METOAWYECKUMH YKa3aHWSIMH, Pa3paOOTaHHBIMH IIPENOAaBATENSIMU, BEIYLIMMH
JIMCLUUIUIHHY.

CamocrosTenpHas
pabora

OOydeHue 1O IWCHUIUIMHE NpPEAyCMAaTPHBAaeT aKTHBHYIO CaMOCTOSATENBFHYIO paboTy
oOyuaromerocsi. B pasmene 4 pabodeid mporpaMMbl, KOTOpBIA HaszpBaeTcs «CTpyKTypa U
Collep)KaHWe IUCIUIUIMHBI», BCE YacChl CAMOCTOATEIBEHOW pabOTHl pacluCaHbl MO TeMaM U
BorpocaM. OOygaronuiicsi u3ydaer y4eOHbI MaTepuald W €Cld, HECMOTpPS Ha WU3YYeHHBIH
MaTepuall, 3aJaHWs BBHIOJIHUTH HE YHAETCs, TO B O0S3aTEIHHOM IOPSAAKE HEOOXOANMO
MOCETUTh KOHCYNbTAI[MIO MpENojAaBaTels, BEIYyIIEro MPaKTUYEeCKUe 3aHATHS /WK
KOHCYJBTAIIHIO JIEKTOPA.

CamocTosaTenpHast paboTa 00y4aromerocsi SIBISETCS OCHOBHBIM CPEJCTBOM OBJAJCHHUS
y4eOHBIM MaTepuaJoM BO BpeMs, CBOOOJHOE OT O0Os3aTeNIbHBIX YYEOHBIX 3aHATHH.
CamocrostensHass paboTa oOydwarommierocst HajJ yCBOGHHEM Yy4eOHOTO MaTepHana MOXKET
BBINOJHATECS B OMONMOTEKE, AyAWTOPHSAX ISl CaMOCTOSTENBHOM paboOThl, a Takxke B
JOMalIHUX YCJIOBUSIX. YueOHBIH Marepuan y4eOHOH AMCUMIUIMHBI, TPEIYCMOTPEHHBIN
y4eOHBIM TUTAHOM JUIS YCBOGHHMSI OOydYalolmMMCs B TPOLIECCE CaMOCTOATENBLHOM paboTsl,
BBEIHOCHUTCS HAa TPOMEXKYTOUYHYIO ATTECTAIMIO HApSTy C YYECOHBIM MaTepUAIIOM, KOTOPBIH
pa3pabaTbIBaJICS IPH MPOBEACHUU YICOHBIX 3aHSATHIA.

CogaepxaHre CcaMOCTOATEIbHOW paboThl 00ydYaromerocs OmpeaeNnseTcs Y4eOHOM
[POrpaMMoil JIMCUUIUIMHBL, METOAMYECKUMH MaTepHalaMH, 3aJ@aHUsSIMH M YKa3aHHSIMHU




MIPenoAaBaTes.
CamocrostensHass pabora 0Oy4aromIMXCS  OCYIIECTBISIETCS. B ayAWTOpDHOH W
BHEayIMTOpHOH hopmax

Komruieke yueOHO-METOIMYECKUX MaTEepUalioB MO BCEM BHIAaM Y4YEOHOW JEATEIBHOCTH, MPETyCMOTPEHHBIM
paboueii mporpaMMoi AUCIUILIHNHEI, Pa3MEICH B AIEKTPOHHON HH(DOPMAIIMOHHO-00pa3oBaTenbHOM cpene 3a0 KT
WpIl'VIIC, noctymnHoit o0y4aroneMycs 4epe3 ero JIMUHbII KaOUHET




IIpuio:xkenne Ne 1 k paGoueid mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlun



1. O01mue moJ1oKeHus

@OHJT OIICHOYHBIX CPEJICTB SBJISETCS COCTaBHOM YacThl0O HOPMATUBHO-METOJAMYECKOIO
o0ecreveHus CICTEMBI OIIEHKH Ka4eCTBa OCBOCHHS 00yUaIoNIIMICS 00pa30BaTeIbHON MPOTPaMMEI.

q)OHI[I)I OLICHOYHBbIX CpeacTB npeaAHa3Ha4YCHbI JJIA HCIIOJIb30BaHUsA O6y‘-Ia}OHH/IMI/IC$I,
mpernogaBaTcisiMu, aI[MHHHCTpaHHCﬁ yHI/IBepCI/ITCTa, a TaKXke CTOPOHHUMU 06pa3OBaTeJ'II)HI>IMI/I
OpraHM3allisIMA IS OIEHWBAHHWA KadecTBAa OCBOEHHS 00pa30BaTENbHON MpOTpaMMbl M YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETECHITUI 00YYarOIIUXCSl.

B coorBercTBUM ¢ TpeOOBaHUAMHU JCUCTBYIOUIETO 3aKOHOAATENbCTBA B cdepe
oOpa3zoBaHus, OIICHOYHbIE cpeacTBa mpeactrasisitorcs B Buae DOC nns  npoBeneHUs
MPOMEXKYTOUHOM arrecTaluu oOydarommxcsd 1o aucuuiuiiae (moxymio). C ydetom
neiictByromero B YauBepcurere [lonoxeHus o ¢popMax, MEpUOJUIHOCTH U TOPSIKE TEKYIIETO
KOHTPOJISI YCIIEBaEMOCTH M MPOMEKYTOYHOU arTecTanuu oOywarommxcs, B coctaB POC s
MIPOBEICHUS MPOMEKYTOYHOM aTTECTAIMU MO AUCIUIUIMHE (MOAYIIO), BKIIOYAIOTCS OLIEHOYHBIE
CpEeICTBA JJIsl IPOBEACHHS TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH 00YJarOIIHUXCSl.

3amauamu OOC SBIAIOTCS:

— OLIEHKA TOCTKEHUI 00YJaromMXcsl B IPOIECCEe U3YUCHHS] TUCIUTUIMHBI (MOIYIIf);

— oOecrie4eHHE COOTBETCTBHS  PE3YJIbTaTOB  OOyYeHHs 3ajadaMm  Oymymieu
npoecCHOHANBHOM /eATEeIbHOCTH Yepe3 COBEPIICHCTBOBAHWE TPAJULIMOHHBIX U BHEIPEHUE
MHHOBAIIMOHHBIX METOJ0B 00yUeHHUs B 00pa30BaTEIbHBIN MPOIECC;

— CaMOCTOSITeNIbHAsl paboTa U CAMOKOHTPOJIb O0YYaIOIINXCS B MIPOLECCE 00YUCHHUS.

@DOHJT OICHOYHBIX CpPEIACTB C(HOPMHUPOBAH Ha OCHOBE KIIIOUEBHIX IPUHIIAIIOB
OILICHUBAHMSI: BAJIUHOCTh, HAJIEKHOCTh, 00BEKTUBHOCTD, 3(P(HEKTUBHOCTD.

J71st o1IeHKH ypOBHS C(OPMHUPOBAHHOCTH KOMITETEHIIUH HCIIONIB3YETCS TPEXYPOBHEBAs CHCTEMA!

— MHUHHMMAaJIbHBIH YPOBEHb OCBOCHHMS, O0A3aTENBHBIN /IS BCEX OOYYAIONIUXCS MO0 3aBEPIICHUIO
ocBoenusi OIIOII. Jlaer oOliee mpeACTaBiIEHHUE O BHUJIC JACATEIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBAHUS OOBEKTOB MPO(ECCHOHANBHON NEATENHHOCTH, METOJOB M AJITOPUTMOB PEIICHUS
IMMPAKTHUYCCKUX 3a7a4,

— 0a30BbIl YPOBEHb OCBOCHHSI, IPEBBIICHNE MUHUMAIILHBIX XapaKTEPUCTHK c(POPMUPOBAHHOCTH
KOMHeTCHHHﬁ. ITo3Bomaser peuiaTh TUIIOBBIC 3a4a4u, IPUHUMATh HpO(i)eCCI/IOHaJ'II:HBIe " yIIpaBJICHYCCKUC
peUICHu: 110 U3BECTHBIM aJITOPHUTMaM, IIPpaBUJIaM U MECTOAUKAM;

— BBICOKHH YPOBE€Hb OCBOCHHUsA, MAKCUMAJIbLHO BO3MOXHAsA BBIPAXKCHHOCTHL XapaKTCPUCTUK
KOMHeTCHHHﬁ. Hpez[nonaraeT TOTOBHOCTb pPCIIATh IMPAKTHYCCKHUE 3adavdu MTOBBLITIIEHHOM CJIOKHOCTH,
HETHUIIOBBIC 3a/1a4, IPUHHUMAThH HpO(I)GCCI/IOHaJ'ILHBIG " YIPaBJICHYCCKUC PCUICHUA B YCIIOBUAX HETIOJTHOM
OIPEACIICHHOCTHU, ITPU HEAOCTATOYHOM JOKYMCHTAJILHOM, HOPMAaTHUBHOM U MCTOANYCCKOM obecreueHnu.



2. TlepeyeHb KOMIIETEHI I ¢ YKA3aHHEM dTANOB UX (JOPMHUPOBAHNS.
IMoka3aTeu OLleHUBAHUSI KOMIIETEHUM, KPUTEPHHU OLIEHKH

JucuuiuimHa «MartemMaTuyeckoe MOAETHPOBAHUE CHCTEM M IPOIIECCOB» y4acTBYET B
(bopMUpPOBaHUYT KOMITETCHIIUIH:

OIIK-1. CnocobeH pemaTh MHKEHEPHBIE 33Ja4d B MPO(ECCHOHANBHON AEATENbHOCTU C
HCTIOJIb30BAaHUEM METO/IOB €CTECTBEHHBIX HayK, MAaTEMaTHYEeCKOTO aHAIN3a U MOJICIIUPOBAHUS

IIporpaMma KOHTPOJIbLHO-0IIEHOYHBIX MEePONPHUATHIA

o4Hasi popma o0ydeHuUst

HaumenoBanue HanMeHoBanme
KOHTPOJBHO- OO6BEKT KOHTPOIIS Kon mrmmxaropa
Ne JIOCTUKEHHUS OLIEHOYHOI'O CPEICTBA
OLIEHOYHOT'O (pazmern/TemMa QUCIIUTITAHEI) "
KOMTIETEHIIUH (dpopma mpoBeneHMS*)
MEpPOTIPUATHS
5 cemecTp
Paznen 1. Onpenenenne MaTeMaTHIECKOH CobecenoBanne
MOJIENIH, MAaTEMAaTHYECKOTO, (ycTHO), 3aIATa
1 Texymmii AMUTAIHOHHOTO ¥ CTATHCTUIECKOTO OIK-1.6 nabopaTopHO pabOTHI
KOHTPOJIb MOJICITAPOBAHHS ’ (ycTHO), TecTHpOBaHHE
Paznen 2. Cratndeckue MoJenu (KOMITBIOTEpHBIE
Paznen 3. YncnenHoe TEXHOJIOTHH)
CobGecenoBanue
Paznen 4. Jlunamudeckue MoJeNu (yctHO), 3aIuTa
> Texymuii Pazgen 5. CTpykTypHOE MOJIETUPOBAHHUE. OIIK-1.5 nabopaTOpHOW PabOTHI
KOHTPOJIb 3HAKOMCTBO C MAKETOM PUKIIATHBIX OIIK-1.6 (YCTHO), TeCTHpOBaHHE
mporpamm Matlab (Simulink) (KOMITBIOTEpHBIE
TEXHOJIOTHH)
Paspen 1. Onpenenenue MmareMaTuyecKou
MOJIENIH, MaTEeMaTHIECKOTO,
AMUTAHOHHOTO ¥ CTATHCTUIECKOTO
DK3aMeH
MOJICTAPOBAHUS
(cobecenmoBanue),
[Ipomexyrounas | Pasmen 2. CraTuueckue Moaeau
OIIK-1.5 3K3aM€EH —
3 | arTecranus - Paznen 3. YucneHHOe MHTETPUPOBAHUE OITK-1.6
9 TIK-1. TECTUPOBaHHE
9K3aMeH GbyHKIMIA
(KOMITBIOTEpHBIE
Paznen 4. JluHamMuvecKkre MOJICIH
TEXHOJIOTHH)
Pazgen 5. CTpykTypHOE MOJIETUPOBAHHUE.
3HAKOMCTBO C MAKETOM IPHUKIATHBIX
nporpamMm Matlab (Simulink)

*dopMa TpoBeACHUS
TEXHOJIOTHH.

KOHTPOJIbHO-OLCHOYHOI'0 MCEPOIIPUATUA:

HporpaMMa KOHTPOJbHO-0IICHOYHBIX MepOl’lpI/IﬂTI/Iﬁ

YCTHO, NHUCBMCHHO, KOMIIBIOTCPHBIC

3aouHasi popma o0yueHus

HanmeHnoBanue K HanMeHoBaHme
KOHTPOJILHO- OOBEKT KOHTPOJIS OMl MHIWIKaTopa
Ne JOCTHXKEHNUS OILIEHOYHOT'O CPEJCTBA
OILIEHOYHOTO (paznern/TemMa QUCIUTLTAHEL) "
KOMIIETEHIH (popma mpoBeneHUS*)
MEpOIIPUSITHS
Kype 3, 3umHss ceccust
Pasnen 1. Onpenenenue MaTeMaTu4ecKou
MO/IEIIH, MaTEMaTHYECKOTO,
MMHUTAIMOHHOTO ¥ CTAaTHCTUIECKOTO
MOJICTHPOBAHHA
JeIHp Kontponsnas padora
. Pasnen 2. Ctatuueckue MOIEIN
Texymmii OTIK-1.5 (TMCBMEHHO), 3aIuTa
1 Paznen 3. UnucineHHOE HHTETPUPOBAHNE OIK-1.6 2
KOHTPOJTh PP -1 nabopaTopHOH pabOTHI
M (ycTHO)
Paznen 4. JluHaMudecKue MOJIENN
Paznen 5. CtpykTypHOE MOJIeIUpOBaHHUE.
3HaKOMCTBO C IIAKETOM TIPHKJIaTHBIX
nporpamm Matlab (Simulink)
IIpomexxyrounas | Pasnen 1. Onpenenenue MaTeMaTu4eckoi OITK-1.5 OK3aMeH
2 | arrecraums - MOJIEIIH, MaTEMaTHYECKOTO, OLK16 (cobecenoBanue),
9K3aMeH MMHTAIIMOHHOTO U CTaTHCTHYECKOTO 9K3aMEeH —




MOACINPOBAHUA TCCTUPOBAHUC

Pazpen 2. Cratnueckue Moaenu (KoMIBIOTEpHBIE
Pazpnen 3. YucneHHoe MHTErpUPOBaHUE TEXHOJIOTHH)
GbyHKIMN

Paznen 4. JlunHamuveckrie MOIEIH
Pazgen 5. CTpykTypHOE MOJIETUPOBAHUE.
3HAKOMCTBO C MaKETOM MPUKIATHBIX
mporpamm Matlab (Simulink)

*(DopMa MPOBEACHHUS KOHTPOIHHO-OLIEHOYHOTO MEPOTIPHUATHSI: YCTHO, MICEMEHHO, KOMIThIOTEPHBIE
TEXHOJIOTHH.

Onucanue nokasareseil U KpUTepHeB OLEHMBAHUSA KOMITeTeHIIHI
Ha pa3jJMYHbIX 3Tanax ux ¢gopmuposanus. Onucanue HIKajJl OLeHUBAHUSA

KonTtponp xauecTBa oCBOEHHS JUCHUILUIMHBI/TMPOXOXKACHHUS MPAKTHKH BKIIOYAET B ceOs TEKYyIIUHA
KOHTPOJIb YCIIEBAEMOCTH W IPOMEXKYTOUHYIO aTTeCTaluio. TeKylmuid KOHTPOJIb YCIIEBA€MOCTH U
IPOMEXYTOUYHAs arTecTaiuss OOYy4aroIUXCs TMPOBOIATCS B LEISIX YCTAaHOBICHHS COOTBETCTBHUS
JOCTIDKEHHH O0O0Y4YalolIMXCcs TOATAHBIM TPeOOBaHUsIM 00pa30BaTEIbHOW MPOTpaMMbl K pe3ysbTaTaM
o0y4eHust 1 GOpMUPOBAHUS KOMIICTESHIIHH.

Tekyuuii KOHTPOJIb YyCIEBAEMOCTH — OCHOBHOM BUJ CUCTEMATUUECKONW MPOBEPKU 3HAHUM, YMEHUH,
HaBBIKOB OOydaroIuxcs. 3afada TEKYIIero KOHTPOJIS — ONEpaTHBHOE M PEryJIipHOE YIpaBlICHHUE
yueOHOM /eATENFHOCThI0 O0YYaIOIIMXCSl HA OCHOBE OOpaTHOM CBS3M M KOPPEKTHPOBKH. Pe3ymbTaTbl
OLICHUBAHUS YYUTBIBAIOTCS B BUE CPEAHEH OLICHKH NP IPOBEACHUH ITPOMEXKYTOYHOM aTTeCTalHu.

Jnst oneHHBaHUS PE3yNbTAaTOB OOYYEHHUS! HMCHOJIB3YETCs YeThIpexOajulbHas IIKaga: «OTIMYHOY,
«XOPOIIO», «yIOBIETBOPUTEIBHO», «HEYAOBICTBOPUTEIBHO» W/MIM ABYXOAlsbHas IIKaja: «3a4yTCHOY,
«HE 334TCHO.

[lepeueHp OLICHOUHBIX CPEACTB, UCIOJIB3YEMbIX U OLEHHWBAHUS KOMIIETEHLUI Ha Pa3IUYHBIX
JTanax ux (OPMHUPOBAHMUS, a TAKXKE KpaTKasi XapaKTEPUCTHKA ATUX CPECTB MPUBEICHBI B TAOIHIIE

HaunmenoBanme IIpencraBnenue
Ne OIICHOYHOT'O Kpatkas xapakTepucTiKa OLLEHOYHOTO CPEACTBA OILICHOYHOT'O
cpescTBa cpenctea B POC
CpeacTBo MpOBEPKH YMEHUN NMPUMEHSTHh NOJy4YyeHHbIe 3HaHUs A | TumnoBoe 3aiaHue
1 KouTponbHas peLIeHus 3a]1a4 ONPEEICHHOTO THUIIA [0 TEME WIH pa3aeny. JIJISL BBITIOJTHEHUS
pabora (K) MosxeT OBITh HCIOJB30BAHO [JISI OIEHKHM 3HAHUH W YMEHUH | KOHTPOJIbHOU
oOyvaromuxcs paboTEHI
Cucrema CTaHAapTU3UPOBAHHBIX 3a71aHuH, MTO3BOJISIOIIAS
TectupoBanue aBTOMaVTHsHpOBaTL MpoLEAYypy HU3MEpPEHUs YPOBHA 3HAHUU U DO TECTOBBIX
2 | (koMIBIOTEpHBIE | YMEHHMH 00yJaromerocs. N
TEXHOJIOTHH) MoskeT OBITh UCTIONB30BAHO JIJISl OIICHKH 3HAHWM, YMEHUI, HABBIKOB Sa/atHH

1 (WIK) OIBITA AESITEIPHOCTH 00yJaroIuXcs

CpeacTBo KOHTPOJS Ha MPAKTHUECKOM 3aHATHH, OPTaHHM30BaHHOE
KaK cIielrajgbHas Oecea mpermoaBaress ¢ 00yJarommMcs Ha TeMbl, | Bormpocs! s
CBsA3aHHBIE C W3y4aeMOW [HCHWIUIMHOW, ¥ pacCYNTaHHOe Ha | coOecelToBaHHUS MO
BBSICHEHHE OObeMa 3HaHHWW OOyYaromlerocs MO OINpeNeIeHHOMY | TeMam/paszeiiam
paszeny, Teme, mpodieMe ! T.11. JIACIUIIIAHEI
MoskeT OBITh HCITOJB30BAHO IS OIICHKU 3HAHUH 00yJIarOIIuXCs

3 | CobecenoBanue

CpeHCTBO, MO3BOJIAONIEEC  OUHCHUTL  YMCHUEC 06yqa}0mer0051 O6pa3eu 3aJaHus
MMACbMCHHO U3JlaraTb CyTb IIOCTaBJICHHOM 3aga4yu, CaMOCTOATCIIbHO | AJIS BBIIIOJHCHUA

3amura MIPUMEHSTh CTAHJAPTHBIE METO/IBI PEUICHNUS TIOCTABICHHOM 3a/1auu ¢ | abopaTopHOit
4 | mabopaTopHOH HCTIONB30BaHUEM HMEIoIeiicss nabopaTopHOil 0a3pl, MPOBOIUTH | pabOTHI U
paboThI aHAJIU3 MIOTyYESHHOTO pe3yJIbTaTa PabOoTHI. HNPUMEPHBIH
MosxeT ObITh HCIIOTB30BAHO JJIsl OLIEHKH YMEHHH, HABBIKOB M (MJIN) | TIepedeHb BOIPOCOB
OIIbITA ACATCIBPHOCTH OGy‘{&}OLHI/IXCﬂ JJIA €€ 3alMUThI
Ilepeuens
CpencTBo, NO3BOJISIONIEE OLEHUTH 3HAHMS, YMEHHUS, HAaBBIKOB M | TEOPETHYECKUX
5 | Dxsamen (unm) ombITa NESATENEHOCTH 00YYaIOIIErocs Mo TUCIUILIHHE. BOIIPOCOB M THIIOBOE
MoxeT OBITh HCIIOJIB30BAHO ISl OLICHKN 3HAHUH, YMEHHH, HABBIKOB | (bI€) IIPaKTHUECKOe
1 (WIIH) ONBITA AEATEILHOCTH 00yJaronuxcs (ue) 3apmanue (s1) K

9K3ameHy (obpazen




9K3aMEHAL[MOHHOTO
Ouiera)

Tect —

6 | aTrecTramnusd B

dbopme
9K3aMeHa

MIPOMCIKYTOYHAs

Cucrema ABTOMATHU3UPOBAHHOTO KOHTPOJISt OCBOCHUS
KOMICTCHIMIA  (YacTW  KOMIICTCHIMI)  OOydJamommMcs 1O
JTUCIUTLTAHE c HCIOJIb30BAHUEM uHGPOPMAIIMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTHM.
Mo2keT OBITH HCIIOJIL30BAHO JJI OICHKH 3HaHHﬁ, yMeHHﬁ, HaBBIKOB
n (I/IJ'II/I) OI11bITa ACATCIBPHOCTH 06yqa}01111/1xca

DoH TECTOBBIX
3aJaHUM

KpnTepml M IIKAJbl OLIEHHBAHUSI KOMIIETEHIIMA B pe3yabTaTe U3YyYCHUA TUCHHUIIJIMHDBI

NPH NPOBedeHUH MPOMEKYTOUHOH aTTecTAlUH

B (popme 3k3amena. lllkana oneHMBAHUSA YPOBHS OCBOCHHMS KOMIIETeHIUI

IIIkamber onleHUBaHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOCHHS
KOMTICTEHITHA

«OTIUYHO»

OOyuarommiicsi TPaBIJIBHO OTBETHJ Ha TEOPETHUYECKHE
Bompockl. [lokaszan oTIMYHBIC 3HAHMS B paMKax YdeOHOTO
Marepuana. [IpaBUIBHO BBINOJHWI IMPAKTHYCCKHUE 3aJaHUSL.
IMoka3an OTIMYHBIE YMEHHS W  BIAACHHUSA  HAaBBIKAMH
NIPUMEHEHHUsS] IIOJIyUYEHHBIX 3HAaHUM W YMEHUH IIpU PELICHUU
3ajad B paMKax ydeOHoro Mmatepuana. OTBETHI Ha BCe
JOTIOJTHUTCIIbHBIC BOIPOCHL

Bricokmit

«XOpPOLIO»

OOyuaronuiicss ¢ HEOOJIBIIMMU HETOYHOCTSIMH OTBETHJI Ha
TeopeTudeckue Bompockl. [lokasan xoporue 3HaHUs B paMKax
yueObHoro wmarepuana. C  HEOONBIIMMH  HETOYHOCTAMHU
BBIMOJHUI MPaKTHYECKKE 3a1aHus. [Iokasan Xopouie yMeHus
U BIAJICHHUS HABbIKAMH MPUMEHCHUS TOJNYyYCHHBIX 3HAHUU U
YMEHUIi NPU PEIICHUH 334 B paMKax y4eOHOro marepuana.
OtBeTriI Ha GONBIIMHCTBO JJOMOJHUTENBHBIX BOITPOCOB

BazoBriit

«YAOBJICTBOPUTCIILHO»

OOy4aromuicst ¢ CyIIeCTBEHHBIMA HETOYHOCTSIMU OTBETHII Ha
TeopeTHdeckre Bompochl. Ilokasanm yJqOBIETBOPHTENIBHBIE
3HaHMWS B paMKax ydeOHoro marepuana. C CyIeCTBEHHBIMHU
HETOUYHOCTSIMM BBINOJIHUI IpakTudeckue 3anaHus. [lokasan
YAOBIETBOPUTEIIbHbIE YMEHHUS M BIAJEHUS  HABbIKAMU
IIPUMEHEHUS] TOJYYEHHbIX 3HAHUW M yMEHMM IPU PELICHUU
3aJad B paMKax ydeOHoro wmarepuaia. JlOMyCTHI MHOTO
HETOYHOCTEH IPU OTBETE HA JIONOJHUTEJIbHBIE BOIIPOCHI

MuHuManbHBIN

«HCYAOBJICTBOPUTCIIBHO»

OOyuarommiics IpyU OTBETE HA TEOPETUUECKHE BONIPOCH! U MPH
BBINIOJIHEHUN IIPAaKTHYECKUX 33laHui  MPOJAEMOHCTPUPOBAI
HEJOCTAaTOYHBI YPOBEHb 3HAHWI W YMEHHH NPH PELICHUH
3a7a4 B paMKax y4eOHOro Marepuana. Ilpu oTBeTax Ha
JOTIOJIHUTENBHBIE BOMPOCHl OBUIO JOMyLIEHO MHOXECTBO
HEPaBHJIGHBIX OTBETOB

Komnerenmus
He chopMupoBaHa

TecT — mpoMexxyTOYHas aTTecTalys B popMe IK3aMeHa:

IIxana oneHuBaHMs

Kpurepuu onieHnBaHuS

KOTIUYHO»

TECTUPOBAHUS

Ob6yuatomnmiics BepHO oTBeTH] Ha 90 — 100 % TecTOBBIX 3aaHUil IPU MPOXOKACHUU

«XOPOIIIO»

TCCTUPOBAHUSA

Obyuatommiicss BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3aHaHUil MPH MPOXOKACHUU

«YAOBJICTBOPUTCIILHO»

TCCTUPOBAHUS

OOyyatomuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aJaHUI NPH NPOXOKICHUH

«HCYAOBJICTBOPUTCIILHOY

TCCTUPOBAHUS

OOyuaronuiicss BEpHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aJaHUI IPU MPOXOKICHUH

Kputepun u mkanabl oeHUBAHHUSA Pe3yJIbTATOB 00y4YeHUs NMPHU MPOBeAeHUH

KontponbHas pabora

TEKYHIEro KOHTPOJHA yCIEBACMOCTH

IIxana oneHUBaHUS

Kpurepuu onieHuBaHus

«Ba4YTCHO»

OOyJaronmicsl TMONHOCTBIO M TPABMJIBHO BBINOJHIII 33JaHHE KOHTPOJIBHOH paboTHI.




IMokazan OT/IMYHBIC 3HAHUS M YMEHHS B PaMKaxX yCBOGHHOTO yd4eOHOro MaTepuaina.
KontponpHas pabota opopmicHa akKKypaTHO W B COOTBETCTBHUH C MPEABIBISCMBIMH
TpeOGOBaHUSIMU

OOyyaromuiicst  BBIMOJMHWI  3aJaHHe  KOHTPOJBbHOM  pabOTBl ¢  HEOONBIINMU
HeToyHOCTsAMU. [loka3an xopoline 3HaHWS U YMEHHS B paMKaX YCBOGHHOI'O y4eOHOTO
Marepuana. EcTe HefocTaTku B 0()OpMIIEHHH KOHTPOJIBHON PabOTEHI

OOyuaronuiicss BBIOJHWJI 3aJ]aHAE KOHTPOJBHOH pabOThl C  CYIICCTBEHHBIMU
HeTouHOCTsIMU. [lokaszan yJoBIeTBOpUTEIbHBIE 3HAHUS U YMEHHUS B paMKaX YCBOSHHOTO
yueOHOro Marepuana. KavecTBO OQoOpMIICHHS KOHTPOJBHON paboOThl  MMEEeT
HEJOCTaTOYHBIA YPOBEHb

«HE 3a4TCHO»

OOyuarommiicss He TOJHOCTHIO BBHINTOJHWI 3aaHUS KOHTPOIBHOW pabOTHI, TIPH 3TOM
MIPOSIBUJI HEAOCTATOYHBIN YPOBEHb 3HAHUM U YMEHUH

3ammra 1a60paTOpHOM PabOTHI

IIIxana orneHuBaHUs

Kpurepun onieHnBaHus

«OTIUYHO»

JlaGopatopHast paboTa BBINOJIHEHA B O0O3HAYCHHBIA IpENojaBaTeIeM CpOK,
MUCBMEHHBIN O0TYET Oe3 3aMeUaHuil.

JlabopaTopHas paboTa BBIMOJIHEHA OOYYAOIIMMCS B MOJIHOM O0BEME C COOJIIOICHUEM
HeoOXomuMoOW  mocienoBareiabHOCTH.  OOydaromuiics ~ paboTaa  MOJHOCTHIO
CaMOCTOSTENILHO; TMOKa3al HEOOXOMUMBIC Ui MPOBEACHUS PabOThl TEOPETUUCCKUE
3HAHUS, MPAKTHYECKUE YMEHHUs U HaBbIkd. Pabora (oT4eT) odopmieHa akKypaTHO, B
HanOoJee ONTUMATBHON [T (UKCAIMH Pe3yabTaToB hopme

«XOpOoLIO»

JlaGopatopHas pa0oTa BBIOJIHEHa B OOO3HAYCHHBIH IperojaBaTeleM CpOK,
NHCHbMEHHBII OTYET C HEOOJIBIIMMY HEJI0USTAMH.

JlabopatopHass paboTa BHIIONHEHa OOyYalOIIUMCS B TOJIHOM o0BeMe U
CaMOCTOSTENBHO. JOMyIIeHbl OTKJIOHCHUSI OT HEOOXOIUMOW IOCIIeNOBATEIEHOCTH
BBINIOJIHEHHS, HE BIIMSIONIME Ha TNPaBHIBHOCTH KOHEYHOTo pe3ynbrata. Pabora
NOKa3bIBaeT 3HaHWE OOYYAIOIUMCS OCHOBHOTO TEOPETHYECKOTO MarepHana Hu
OBJIaJICHUE YMEHHSIMH, HEOOXOJUMBIMH JJIsI CAMOCTOSATENHHOTO BBITIOIHEHUSI PaOOTHI.
JlonyieHpl HETOYHOCTH ¥ HEOPEKHOCTh B 0DOPMIICHUH PE3YJIbTATOB PaOOTHI (0TUETa)

«YAOBIIETBOPUTEIILHO»

JlabopaTopHas paboTa BBIMOJIHEHA C 33J€PIKKOM, MUCHMEHHBINA OTYET C HEJIOUCTAMH.
JlabopaTopHas paboTa BBITOIHACTCS ¥ 0QOPMIIIETCST 00yJYarOIUMCS TPH TTOCTOPOHHEH
nomomy. Ha BbImonHeHue paboThl 3aTpaumBaeTcss MHOTO BpeMeHH. OOydaromuiics
MOKA3bIBACT 3HAHUSI TEOPETHYECKOTO MaTepHaia, HO KCIBITHIBACT 3aTPyJHEHHE IMPH
CaMOCTOSTENIbHOM PaboTe C HCTOYHMKAMU 3HAHHUN WK IpudopaMu

«HCYAOBJICTBOPUTCIBHO»

JlabopaTtopHast paboTa He BHIITOJIHEHA, IINCHMEHHBIM OTYET HE MPECTaBIICH.
PesynbraTel, modydeHHblE OOYyYalOIIMMCS, HE IIO3BOJIIOT CENaTh IPaBHIBHBIX
BBIBOJIOB M MOJHOCTBIO PAcXOJSTCS C TOCTaBJICHHOW Iiesblo. [lokasbIBaeTcs mioxoe
3HaHME TEOPETHYECKOTO MaTepralia ¥ OTCYTCTBHE HEOOXOIMMBIX YMEHHUH.
JlabopaTopHast paboTa HE BBIIOJHEHA, Y y4allerocsi OTCYTCTBYIOT HEOOXOAMMBIE IS
IIpOBeIeHNs pabOThI TEOPETUYECKHE 3HAHNS, IPAKTHYECKUE YMEHHS U HaBBIKU

CobecenoBanne

[IIxane1 olileHUBaHUS

Kpurepuu oneHnBanus

«OTIUYHO»

B otBere oOyuaromierocs OTpaK€HbI OCHOBHBIE KOHIEIIMM W TEOPUH IO JAaHHOMY
BONPOCY, TPOBEICH WX KPUTHYECKHH AaHaIN3 M COIMOCTaBJICHUE, OIHCAaHHbIC
TEOPETUYECKHE MOJOXKEHUS WIUIIOCTPUPYIOTCA MPAKTHYECKHMMU HOpUMEpaMu U
9KCTIEPUMEHTAILHBIMU AaHHBIMH. OOydarommmcest popMyaupyeTcsi 1 000CHOBBIBAETCS
cOOCTBeHHass TOYKa 3pEHMS Ha 3asBICHHbIE IPOOJEMBI, MaTEepHAI H3JIaraercs
PO EeCCHOHANBHBIM S3BIKOM C HCIIOJIb30BAHHEM COOTBETCTBYIOIIEH CHCTEMbI HOHITHI
U TEPMHUHOB

«XOPOIIIO»

B otBere oOywaromierocst ONMCBHIBAIOTCS W CPaBHHUBAIOTCS OCHOBHBIE COBPEMEHHBIC
KOHLENIUU U TEOPUU IO JAHHOMY BOIIPOCY, OIMCAHHBIE TEOPETUUECKHUE I10JIOKECHMS
WUTIOCTPUPYIOTC ~ NPAKTHYECKUMH IpUMepaMH, oOydarommmMces  (HopMyITHpyeTcs
COOCTBEHHasi TOYKA 3pEHHUs Ha 3asBICHHbIC NPOOJEMBI, OJHAKO OH HCIBITHIBACT
3aTpyAHEHUS B €€ apryMeHTaIn. Martepua n3iaraeTrcs npopecCHOHaTBHBIM S35IKOM C
HCI0JIb30BAHUEM COOTBETCTBYIOIIEH CUCTEMBI IOHIATHH U TEPMUHOB

«YAOBJICTBOPUTCIILHO»

B otBere oOywaromierocsi OTpakeHbI JIMIIb HEKOTOPHIE COBPEMEHHBIC KOHILEHINH M
TEOPHH M0 JAaHHOMY BOIIPOCY, aHAJHM3 M COIOCTABJICHHE 3THX TEOPHH HE MPOBOIMTCS.
OOyy4aromuiicst HMCHBITHIBAET 3HAYMTEIbHBIC 3aTPyJHEHUS TNPH  WUIIOCTPAlNU
TEOPETHYECKUX  MOJOKEHWH TPaKTUYECKUMU TpuMepamMu. Y  oOydaromierocs
OTCYTCTBYET COOCTBEHHas TOYKa 3peHHs Ha 3asBJICHHble Ipoliembl. Matepuan




IIIkamber oneHUBaHUS

Kpurepuu onennBanus

nsjaracTcAa HpOd)eCCI/IOHaHBHBIM A3BIKOM C HCIIOJB30BaHUCM COOTBGTCTBy}OH_[Cf/'I
CHCTEMEI ITOHATHH U TCPMUHOB

«HCYIOBJICTBOPUTECIIBHOY

OtBeT 00yuaromerocss He OTpakacT COBPEMEHHBIE KOHIENIMHA U TEOPUH IO JTAHHOMY
Borpocy. OOyuaronuiicsi He MOXET NPUBECTH IMpPAaKTHYECKHX NpPUMEpoB. Matepuai
U3JaraeTcsd («OKUTEHMCKUM»  S3bIKOM, HE MHCIHOJB3YIOTCA TOHATUS U TEPMHUHBI
COOTBETCTBYIOIIEH HAyYHOU 00IacTH.

OTBeT OTpaXkaeT CHCTEMY <(OKHTEHCKHMX» MpeACTaBlIeHUH oOydarolmerocs Ha
3asBJIICHHYIO Npo0JieMy, 00ydaroluiicss He MOXXET Ha3BaTh HU OJHOW Hay4YHOW TEOpHUH,
HE JaeT onpeescHnsi 0a30BbIM HOHITHSIM

TecTtupoBanue — TEKyIUNA KOHTPOJIb!

IIIkama orieHMBaHUS

Kpurepuu onieHuBanust

«OTIIHYIHO»

OOyuaronmuiicst BepHO oTBeTHI Ha 90 — 100 % TecTOBBIX 3aJaHUM NPU MPOXOKICHUH
TECTHPOBAHHS

«XOpOIIO»

OOyuaronuiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3aJaHWIl IPU MPOXOXKICHUH
TECTHPOBAHHS

«YAOBJICTBOPUTCIILHO»

OOyuaromuiicst BepHO oTBeTHN Ha 70 — 79 % TecTOBBIX 3aJaHWil NPU MPOXOXKICHUU
TECTHPOBAHHS

«HCYAOBJICTBOPUTCIBHO»

OOyuaronuiicst BepHO OTBETHI Ha 69 % 1 MEeHee TECTOBBIX 33JaHUN MPHU MPOXOKACHUH
TECTUPOBAHUS




3. TunoBbie KOHTPOJIbHbIE 32IAHUS UJIM MHbIE MATEPHAJIbI, HEO0OX0AMMBbIE
JJIS OLCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUSA KOMIIETCHIIUM
B Ipolecce 0CBOeHHs1 00pa30BaTeJIbHOM MPOrPaAMMBI

3.1 TunoBoe 3a1aHKe 1Jis1 BHINOJTHEHUSI KOHTPOJIbHOM PadoThI

BapuanTel 3agaHuii A BBIOJHEHHUST KOHTPOJBHOW PaOOTHI BBUIOKEHBI B DJICKTPOHHON
uH(popManmonHo-oopazosarensHoi cpene 3a0lKT UplI'YIIC, noctymHOH oO0ydaromeMmycs
yepes ero JUYHbINA KaOUHET.

Hwxe npuBenen oOpaser THIIOBOTO 33JaHUs Ul BBIOJHEHHUS KOHTPOJBHOM pabOThI 1O
TeMaM JUCLUIUIMHBL, IPEeAYCMOTPEHHBIMU pabodeil IporpaMMoi JUCHUILINHBL.

O6pa3eu THUIIOBOT'O BapHaHTa 3alaHus 1JIA BBIIIOJTHCHUA KOHTpOJ’IBHOﬁ pa6OTBI

3agaHue Ha KOHTPOJIbHYIO padoTy:

Jl1s mpoBeieHusl PErpecCHOHHOrO aHaIM3a U IPOrHO3UPOBAaHUS HEOOXOAUMO:

1) ompenenuTh yuclIeHHBbIE KOAPOUIUEHTH (PYHKIIMH PETPECCUU METOJOM HAMMEHbBIINUX
KBaJIpaToB;

2) OLIEHUTH CHIIy HaWJEHHOW PErpecCHOHHOW 3aBUCMMOCTH Ha OCHOBe Kod(dduimeHra
JIETEPMUAHALINT R’ ;

3) cuemars mporuos (R’ > 75%) uiu BBIBOX O HEBO3MOXKHOCTH MPOTHO3HPOBAHHUS C
MIOMOUIBIO HAWJIEHHOW PErpeECCUOHHON 3aBUCUMOCTH;

4) NOCTPOUTH YpaBHEHUE PETPECCUH;

5) MOBTOPUTH BCE pacueThl C IMOMOIIBI0 HAACTPOMKM makera aHanmuza «Perpeccus»
nporpamMbl MS Excel 1 cpaBHUTB UX € pe3yJibTaTaMu, IOJIy4€HHBIMHU paHee;

6) c nomouibio BKIaaku «Macrtepa auarpamm» nporpammsl MS Excel noctpouts rpaguk
JIMHENHOH PErpecCcuu;

7) onpeenuTh MapaMeTphl MSATONH KOOPAUHATHL.

3.2 TunoBbie KOHTPOJIbHBIE 32JaHUS VIS MIPOBeIeHUs TeCTHPOBAHUS

®OoHJ TECTOBBIX 3aJaHMH 10 TUCLHUILINHE COACPIKUT TCCTOBBIC 3a/laHUA, pACIIPCACIICHHBIC
o pasjaejaM 1 T€MaM, C YKa3aHUEM X KOJIMYUCCTBA U THUIIA.

CtpykTypa (pOoH1a TECTOBBIX 3aIaHHUM 1O JUCITUTUTHE

KommnuectBo
MupukaTop 1OCTHXKEHUS Tema .
Xapaxkrepuctuka T3 TECTOBBIX 3aJIaHUH,
KOMIIETEHIIUN B cooTBercTBUU ¢ PII/]

Tumel T3
2-0T3

3HaHMe
OCHOBHBIE TIOHATHS U ONPEACITICHHUS; 2-3T3
Hemn mogenuposanus; CBoiicTBa 2-0T3

. Ywmenne
OIIK-1. CiocobeH pemats | Mozenei; [IpuHnun BeiOopa MoaemH; 2 —3T3
WHXCHEPHBIC 33]Ia4H B XapaKkTepUCTUKH TOUHOCTH MOJeINe N 2-0T3

N HetictBue

npodeccroHabHOM 2-3T3
JEATEIILHOCTH C Mogenu pemeHns Snanme 2-0T3
UCIIOJIb30BaHUEM METONOB | anudpepeHIraIbHbIX ypaBHEHHHI: 2-3T3
€CTECTBCHHBIX HaYK, Koum; bepnynnu; Jlarpanxa; 2-0T3

Ymenune
MaTeMaTHYECKOro aHanu3a | Pynre-Kyrra. 2-3T3
Y MOJICITUPOBAHUS Mopenu HHTEeTpaIbHBIX ’_0OT3
npeodpazoBanuii: Pypee; Jlamaca; HeiictBue 2373

JlexoMImo3utimst

Mertogx IIpsimoyronpHIKOB; MeTon 3HaHne 2-0T3




Tpaneuwnii; Meton Cumiicona 2 —3T3
VMeHue 2-0T3
2 -3T3
JeiicTBue 2013
2 -3T3
MoaenupoBaHue THHAMUYECKUX 3 2-0T3
HaHHC
cuctem; MiMutarmonHoe 2-3T3
MO/JIEIHPOBAaHHE VMeHIe 2-0T3
3JIEKTPOIHEPTETUKH. Y POBHU 2 -3T3
JIOCTOBEPHOCTH MaT€MaTHUYECKUX JleiicTaie 2-0T3
MoJeei 2 -3T3
3HaKOMCTBO ¢ porpammoii MatLab; 2-0T3
N 3HaHue
3HAaKOMCTBO C IIPOrpamMMoil 2-3T3
MathCad VeHme 2-0T3
Lenw moCcTOSTHHOTO TOKA B Cpeze 2-3T3
MATLAB
Ilepexonnbie nponecchl B RL- nensax
Tpexda3zHple menu mepeMeHHOro
TOKa B cucTemMe Matlab
AHanu3 HeCUHYCOUIATbHBIX } »_OT3
CUTHAJIOB JeiicTBue
2-3T3
Ilenu ¢ pacnipeaeneHHbIMU
napameTpamMmu
Tpexda3zHbie HEmH CO eIMHCHHBIC
3BE3/I0H U TPEYTOIBHUKOM
OpHO(da3HBIC 3aMBIKAaHHS Ha 3EMITIO
Hroro 30-0T3
30 -3T3

[Momuerit komriekt @T3 xpaHHUTCS B AJIEKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTEIHHON
cpene 3ablKT HUpI'VIIC wu oOydaromuiics w#MeeT BO3MOXXHOCTh O3HAKOMUTBHCS C
JIEMOHCTpallMOHHBIM BapuanToM OT3.

Huxe npuBenen oOpasell TUIIOBOTO BapHaHTa HMTOTOBOTO TECTa, MPEIyCMOTPEHHOTO
paboueii mporpaMMoOil TUCITUTUINHBI.

OO6pa3zerr TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEelyCMOTPEHHOTO padoueit MporpaMMoil TUCITUTLIAHBI

1. Maremaruyeckoe <:...............;> — 3TO METOAOJIOTHUS HAYYHOH M MNPAKTUYECKOH
JESITEIbHOCTH JIIO/IEH, OCHOBaHHAs Ha IOCTPOEHUHU, HCCIEIOBAaHUM W HCIIOJIb30BAaHUU
MaTeMaTHYeCKUX MojieNiell 0ObEKTOB U MTPOLIECCOB.

2. <i.........:> - CIIOCOOHOCTb CUCTEMbI BO3BpAILIAThCsI K PABHOBECHOMY COCTOSIHHIO.
3. <i..........>-pa30ueHue CUCTEMbI Ha MHOXXECTBO MOJICUCTEM JJIS JIYUIIErO PeHIeHus.
4. <:...........> — Hay4HbIi METOJ, COCTOALIMI B 3aMeHE OJHUX OOBEKTOB APYIHMMH, B

KaKOM-TO CMBICJIE OJIM3KHMU K HNCXOAHBIM, HO Ooiee IMPOCTBIMU

5. <i..........’> - 910 GyHKIOHS, KOTOpas BMECT€ C HECKOJBKUMH IPOU3BOIHBIMHU
HENpephIBHA Ha BCEM 33JJaHHOM OTpe3Ke [a, b], a Ha KaXkJI0M YaCTHYHOM OTpe3ke [Xi, xi-1] B
OT/IEITHOCTH SIBJIIETCS HEKOTOPBIM aNTeOpandecKuM MHOTOUJICHOM.

CYHICCTBCHHBIC C TOYKHU 3pCHHA LCJINM HCCICIOBAHUA CBOMCTBa HU3y4aeMOro O6’BCKTa,
SABJICHUS WA Iponecca.




Ha Yy4aCTKEC ICIH K €€ DJICKTPUICCKOMY COITPOTHUBIICHUIO.

10. Kakoii Kkpurepuil HCHONb3yeTCs IpU BbIOOPE PACCTOSHUM MEXIY TITOBBIMU
MOJACTAHIUAMH DJIEKTPUUECKHUX JKEJIE3HBIX TOPOr IPH NPOCKTUPOBAHUU CHCTEM TATOBOIO
anekTpocHabdxenus (CTI)?

1) MUHEMYM HanpsKEeHUs Ha TOKOIIPUEMHUKE HanboJiee TSHKEIOoro noe3/a;

2) HEeAOIYCTUMOCTb IIEpErpeBa IPOBO/IOB TATOBOM CETH;

3) MUHMMAaJbHbIC NPUBEACHHBIE 3aTpaTbl Ha COOPYXKEHHE U SKCIULyaTallUI0 CUCTEMBI
ANEKTPUYECKOM TATH;

4) H5KOHOMUSI FNEKTPUUECKON IHEPTUU.

11. Kakue pacyeTHble CPOKM HMMEIOT MECTO HpPU TMPOEKTUPOBAHUM PACCTOSIHUH MEXIy
TATOBBIMU TIOJICTAHIIUSMHE?

1) Ha MOMEHT BBOJIa B 9KCILTYaTallMIO IPOEKTUPYEMOTO yUacTKa;

2) Ha IECATUIIETHIOK NIEPCIEKTUBY;

3) Ha NATUIETHIOIO MEPCIIEKTUBY.

4) npaBUIJIBHOTO OTBETA HET

12. Kakas cTaAuHOCTbh IPUMEHSETCS IPU MPOEKTUPOBAHUU dJIEKTPUPUKALIIN?
1) onHOCTaIUIHOE;

2) ABYXCTaIUHHOE;

3) TpexcTaauiHoe;

4) yeTblpexcTaJuiiHOE.

13. Kakoe KOHKpeTHOE Ha3BaHHME HMeeT LeneBas (YHKUMS, NpUBIEKaeMas Mpu
NPOEKTUPOBAHUU CUCTEM TATOBOT'O JIEKTPOCHAOKEHUs?

1) dpyHKIIUS MaKCUMaIbHOTO HAPSKEHUSI HA TOKOIPUEMHHUKE PacueTHOTO M0e3/1a;

2) GyHKIMS MUHUMAJBbHBIX TIOTEPh B TATOBOH CETH;

3) ¢yHKUIMA MHHUMaJbHBIX IOTEPh B TATOBOM CEeTM U TpaHChopMaTopax TITOBBIX
MO CTaHIINH;

4) pyHKUMS IPUBEACHHBIX 3aTparT.

14. Kakoe OCHOBHOE JOMYIIEHHE 3aKjIaJbIBAaeTCSl B TATOBBIM pacueT IMpPH BBINOJIHEHUU
MPOEKTHBIX BBIYHMCICHUH, MPUBOASIIEE B JabHEHIIEM K HEOOXOIMMOCTH KOPPEKTUPOBATH
Pe3yNIbTaThl MPOEKTHBIX PacueToB?

1) moe3x mpencTaBiseTcs B BUIE TOYKU C COCPEIOTOYSCHHONW MacCOM;

2) HEeU3MEHHbBIN ypOBEHb HANPSKEHUSI HA TOKOIIPUEMHUKE;

3) oTKa3 OT yueTra MOe3JHOM CUTyallud Ha BpeMs X0/1a pacYeTHOTO M0e3/1a;

4) HEe y4EeT METEOYCJIOBHI Ha COMPOTHBIICHHUE JIBFDKCHHIO TT0E3/1a.

15. Kak Biuser cucreMa BHEIIHErO 3JEKTPOCHAOKEHUs Ha MPOEKTHPYEeMbIe HapaMeTpbl
CT3?

1) Ha MOIITHOCTH TATOBBIX TPaHC(HOPMATOPOB;

2) Ha ceueHue NMPOBOJIOB KOHTAKTHOM CETH;

3) Ha ypOBEHb HaNPSUKEHUSI HA TOKOIPUEMHHUKAX 3JIEKTPoIoABIKHOTO coctasa (D11C);

4) Ha MOUIIHOCTb CpPEACTB MOBBIIMIEHUS YHEPreTU4ecKoil A(P(PEKTUBHOCTH AIIEKTPHUUECKON
JKETIE3HOM JOPOTH.



16. [Ipu mpOEKTHPOBAaHWHM KAKMX CHCTEM D3JIEKTPHUUYECKON TATHU HE YYHUTHIBAaeTCS (hakTop
3JICKTPOMArHUTHOW COBMECTUMOCTH CUCTEM DJICKTPOCHAOKEHUS C APYTHMH CHCTEMaMu?

1) cucrem Tsru nepemeHHoro Toka 25 xB;

2) aBTOTpaHC(HOPMATOPHBIX CUCTEM TATH NMIEPEMEHHOTO TOKa;

3) y4uTBhIBaETCA JIJIs1 BCEX CUCTEM TSTH;

4) st CUCTEMBI TSTH IMTOCTOSTHHOTO ToKa 3 KB.

17. Ykaxure COOTBETCTBUE MCXKAY nmapaMeTpaMu MOACIN U UX OIIPEACTICHUCM
IlapameTppl 3I€MEHTOB, U3 KOTOPBIX COCTOMT

Bnyrpennue N
IIPOEKTUPYEMOE YCTPOUCTBO
ITapameTphl yCTpPOHCTBA, IO KOTOPBIM OLEHUBACTCS
BrrxonHsle P Pbl yCTp ’ p :
€ro KauecTBO
Bxobie ITapameTphl IEHCTBYIOIIUX HA YCTPOMCTBO BHELIHUX
MH(OPMaLMOHHBIX CUTHAJIOB
Bremnune [TapameTpsl okpyxaroien cpeasl

18. BeiOepure »sransl QopMmanuzanMM 3aayd W 3alMIIUTE UX B TpeOyemoi
[0CJIEI0BATEIbHOCTH.

1) HanKMcaHWe TEXHUYECKOTo 3aJaHMsI Ha pellaeMyo 3a1a4y;

2) mocTaHOBKa 3aJa4u;

3) BBIOOD aNrOPUTMUYECKOTO SI3bIKA;

4) MaTeMaTHYECKOE ONKUCAaHUE 3aaun

5) cocraBieHHe aIrOpUTMa PELICHUs 331a4H;

6) cocTaBi€HHE TPOrPAMMBI;

7) pacueT KOHTPOJIBHOTO IPUMEPA, OTIIAJKA IPOTPAMMBI.

3.3 BonpochI 1151 codeceoBaHusI O TeMaM/pa3aesaM TUCHHILTHHbI

Bompocer ansi  cobecemoBaHus 1O Temam/paszzieraM  AWCHMILIUHBI  BBUIOXKEHBI B
ANIEKTPOHHOM HH(pOpMannoHHO-o0pa3oBarenbHoil cpene 3a0lIKT HWpI'VIIC, noctynHo#n
oOyJarotieMycst uepe3 ero TNYHbINA KaOMHeT.

Hwxe mnpuBeneHsl BOMPOCHI ISl COOECEOBAaHUS 1O TeMam/pasjeliaM JUCIUILTAHBL,
MPelyCMOTPEHHBIMU paboyeil mporpaMMoi JUCIUILITHHBIL.

BOHpOCLI HJIA CO6€CCI[OB8.HI/I${ Io TeMaM/pEBI[eJ'IaM JAUCIHITIIMHBI

Pazgen 1 «Onpenenenne MareMaTuyeckod MOJENIH, MATEMaTUYECKOr0, UMUTALIMOHHOTO
Y CTATUCTUYECKOTO MOJICITUPOBAHUS

1. OCHOBHBIE MOHATHUS U ONIPENETECHUS

2. lenu MmoxenupoBaHus

3. CaoiicTBa Mojienei

4. Tlpuann BeIOOpa MOETH

5. XapaKTepuCTUKU TOUHOCTU MOJIeNen

Pasnen 2 «CtaTuuecKre MOIEIIN

1. Monenu pemenus auddepenunanbubix ypaBHenui: Komm; Bepnymmm; Jlarpanxka;
Pynre-Kyrra.

2. Monaenu uHTETpaIbHBIX MpeodpazoBanuii: Dypre; Jlamnaca; Jlekommo3unus

Paznen 3 «Ywucnennoe nHTErpupoBaHue (PyHKITHIN)
1. Meton IIpsiMOyrosIbHUKOB
2. Merop Tpanennii



3. Meton CumiicoHa

Paznen 4 «/IlunamMudyeckue MOIEII

1. MoaenupoBanue TMHAMUYECKUX CUCTEM

2. MuTaIrimoHHOE MOJCIIMPOBAHUE AICKTPOIHEPTCTHKHU.
3. YpoBHU JOCTOBEPHOCTH MaTEMaTHYECKUX MOJIeIen

Pazgen 5 «CtpykrypHOE MOAEIMpOBAaHME. 3HAKOMCTBO C TMAKETOM MPHUKIAJIHBIX
nporpamm Matlab (Simulink)»

1. Henu nocrosiHHOrO TOKa B cpeie MATLAB

2. llepexonnsie npoueccol B RL-niemsix

Pazmen 6 «CrpykTypHOE MOJIENIMpPOBaHUE. 3HAKOMCTBO C IMAKETOM IPHKIIAIHBIX
nporpamm Matlab (Simulink)»

1. Meroxa nuddepeHaIbHBIX YpaBHEHUN

2. Mertox a3oBoro mpocTpaHcTBa

3. IIpumenenue metona (Ha30BOI IIOCKOCTH ISl IMHEHHBIX CUCTEM

Pazgen 7 «CTpykTypHOE MOAEIUPOBAHUE. 3HAKOMCTBO C IIAKETOM MPUKIAIHBIX
nporpamm Matlab (Simulink)»

1. ®axTopHbIi aHaIN3

2. AHanu3 BpeMEHHBIX PSJIOB

3. JloBepuTeNbHBIN HHTEPBAI

4. Mertoa HaMMEHBLINX KBaJIpaTOB

3.4 O0pa3en 3aaHus 11 BbINOJHEHH J1a00pATOPHOI padoThl U IPUMEPHBIN NepeYeHb
BOIIPOCOB /IUISI €€ 3alIUThI

3amaHust A7 BBIOJIHEHUS JJAOOPAaTOPHBIX PabOT U MPUMEPHbIE TIEPEUYHU BOIPOCOB I UX
3alMUTHl BBUIOKEHBI B AJICKTPOHHOW HH(POPMaIMOHHO-00pazoBarenbHor cpenae 3ablKT
NpI'YIIC, nocTynHo# 00y4aronemMycs uepe3 ero JIMYHbII KaOuHeT.

Huxe npuBenen oOpaserns 3aaHust AJ1s BBIIIOJIHEHUS J1aOOpaTOPHON pabOThl M MIPUMEPHBIH
nepeveHb BONIPOCOB VIS €€ 3alUThI, IPelyCMOTPEHHas: pabodel mporpaMMoil TUCIMITIINHEI.

OO0pa3zer] 3a1aHus IS BBINOJIHEHUS Ja0OpaTOPHOI pabOThI U IPUMEPHBIH NepedeHb BOIPOCOB
JUIS €€ 3aLUThI

JlabopaTopuasi padora Ne 1 «HUcciaenoBanue 3akona Oma ajsi mpocTeiimieil uenu
NOCTOSIHHOI'0 TOKA C MpUMeHeHneM cucrembl Multisim»

3aganue

JlaGopaTopHast paboTa COCTOUT U3 ABYX YacTe, rJe B MepBOi HEOOXOAUMO:

1.Cobpatb B mporpamme Multisim cxemy aHaJIOTHUHYIO, IPEJCTABICHHON Ha PUCYHKE;

2.Ycranosuth napametpsl IJIC V u conporupnenuii 1R u 2R corimacHo HCXOIHBIM
JAaHHBIM;

3.IIpousBecTy Tpu ONBITA U 3aHECTH MOKA3aHUsI aMIIEPMETPa U BOJIBTMETPOB B TaOJIHILY;

OmnpiT Nel — CHATB MOKa3aHus MPUOOPOB B MOJIOKEHUHU, KOTIAa KITFOY A HAXOIUTCS B
3aMKHYTOM TIOJIO’KE€HUH, a KIIto4 B B pa3oMKHYTOM;

OmnbiT Ne2 —CHSATh TOKa3aHUS MPUOOPOB B MOJOKESHHUH, KOT/Ia KITF0Y A HaXOJIUTCS B
Pa30MKHYTOM TIOJIOKEHHUH, a KJTI04 B B 3aMKHYTOM;

OmnbiT Ne3 — CHATB MOKa3aHus MPUOOPOB B MOJIOKEHUHU, KOTJIa 00a KITF0Ya Pa30MKHYTHI,

4.CBepuThb NokazaHus IpudoOpoB ¢ hopMyaMu.



Bo BTOpOI#i yacTu 1a00paTopHOM paboThl HEOOXOAMMO:

1.Cobpatp B mporpamme Multisim 0JJHOKOHTYPHYIO LI€Ib, COCTOSIIYIO U3 HCTOYHUKOB
HanpspkeHusa V1, V2 u pe3uctopos ¢ conpotusieHusamu 1R, 2R.

VYceranoButs napamerpsl DC V1, V2 u conporusnenuii 1R, 2R cornacHo ucxogabim

JaHHBIM,

3.Ilpou3BecTH OMBIT U 3aHECTU TIOKA3aHUS aMIIEPMETPa U BOJIBTMETPA B TaOIHILY;
4.1IpoBepuTh Bce NOKa3aHUsl IPUOOPOB MO pacyeTHBIM hopMyliaM

IIpuMepHbIii epedeHb BOMPOCOB IS 3aIUTHI JJa00paTOPHOii patoThI

1.ChopmynupoBaTh 3akoH Oma 117151 ygacTka 1enu. Yem oH oTiauvaercs ot 3akoHa Oma ayis
HOJIHOM 1enu?

2. ChopmynupoBaTh IEPBBIM U BTOPOH 3akoHbI Kupxroda.

3.Yro mpeacrapisieT co0OH PeKUM XOJIOCTOTO X0/1a M PEKUM KOPOTKOTO 3aMbIKAHUS?

3.5 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3AMEHY
(n71 OTICHKY 3HAHMIA)

Paznen 1. OHpe)ICJ'ICHI/IC MaTeMaTHYEeCKOMU MOJCIN, MATCEMATHYCCKOI'0O, MMHUTAIITHOHHOI'O U
CTaTUYCCKOI0 MOJACIMPOBAHUA

1.

SR

OcHOBHBIE TIOHATHS M ONPENCIICHUS MaTEeMaTHUYeCKOro wMoxaenuposanus. llenn
MOJIETTUPOBAHUS.

HMMuTalimOHHOE MOACIMPOBAHUE: ONPEACIICHUE, LIETIH 3a1a4u.

Craructuueckoe MOJIeIMPOBaHKE: ONIPEIEICHNE, LIENIU U 3aauu.

[Tpuniun BeI6Opa Moaenu

XapakTepUCTUKU TOUHOCTH MOIeIel

Pasgen 2. CraTtuueckuie Moaenn

1.
2.

3.
4.
5

OcHOBHBIE IOHATHSA U ONIPENETIEHHS CTATUCTUYECKOIO MOIEIMPOBAHUS.

Mopnenn pemenus auddepenunanbibix ypaBHeHui: Komm; bepnymnum; Jlarpanika;
Pynre-Kyrra.

Mopnenu pemenust nuddepeHunanbHeIX ypaBHeHuil: Jlarpanxka; Pynre-Kyrra.
Mozenu uHTErpanbHbIX MpeodpazoBanuii: Jlekommnosumus. Lenau u 3agaun

Mogenu uHTETpaANIbHBIX MpeoOpazoBanuii: Dypee; Jlamnaca; Jlekommo3unus

Paznen 3. Yucnennoe unrerpupoBanue QyHKIUN

il

Llenu 1 3a1a4n YUCIEHHOTO UHTETPUPOBAHUS (PYHKIIUI.
MeTtoibl UHTETpUpOBaHUS YHKINH.

Meron [IpsAMOyTronbHUKOB

Merop Tpanennii

Meton Cummicona

Pazpnen 4. Jlunamuueckrue MOACIU

e

JlnHaMuueckre MOJEIN: METOIBI IOCTPOEHUSI.

Ilenun u 3a1a4u TMHAMUYECKUX MOJEIEH.
MopenrpoBanue JUHAMUYECKAX CUCTEM
MMuTaLIMOHHOE MOJEIMPOBAHUE DIIEKTPOIHEPTETUKHU.
YPOBHU JOCTOBEPHOCTH MATEMATHYECKUX MOJIEIEHN

Paznen 5. CtpyktypHOE MOAEIHpOBaHUE. 3HAKOMCTBO € MAKETOM MPUKJIAIHBIX MPOrpaMMm
Matlab (Simulink)

1.
2.

[lenu nocrostnHoro Toka B cpene MATLAB
ITepexoanbie npoueccel B RL-nensix



DaKTOpHBIN aHAIHN3
AHanu3 BpEMEHHBIX PSI0B
JloBepUTENbHBINA HHTEPBAI

kW

3.6 TunoBbie NpakTHYECKHE 32JAHUS K IK3aMeHYy
(17151 OLIEHKM YMEHUI)

Pacnipenenenne npakTUYECKUX 3aJaHUM K 9SK3aMEHY HAxXOJMUTCS B 3aKPBITOM IS
oOydaromuxcst jocryne. Pa3paOoTaHHBII KOMILUIEKT THUIOBBIX MPAKTUYECKUX 3aJaHUN K
9K3aMEHY HE BBICTABISIETCS B DJCKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYI0 CpPEIy
3a06MKT UpI'VIIC, a xpanutcs Ha kadenpe-pa3padoTunke B coctaBe POC 1mo JucIuIuinHe.

Huxe npuBesieH o0paselr THMIOBBIX MPAKTUICCKUX 3aJJaHUH K IK3aMEHY.

OO0pa3el TUTIOBBIX MPAKTUICCKUX 3aJIaHUH K IK3aMEHY

Merozapl n3MEPEHUN HANPSKEHUM HA pese
Meroarka u3MepeHus napaMeTpoB Leneil NOCTOSHHOTO TOKA
Meroauka n3mMepeHus napaMeTpoB LEenel NEPEMEHHOT0 TOKa
MeTtoauka u3MepeHus mapameTpoB TpEXPa3HbIX IeTel IepeMEeHHOT0 TOKa
Meroas! onpenenenus napamerpos PL mocTOSHHOro Toka: METOJ XOJIOCTOrO X0Aa U
KOPOTKOT'O 3aMbIKAHMUSI.

6. Mertompl onpeaeneHus napameTpoB PL] mocTossTHHOTO TOKa: METO, HEe TPEOYIOIIHiA
OTKJIFOUEHUS ITyTEBOT'O peJie.

7. Meroas! onpenenenus napamerpos Pl mOoCTOSHHOro Toka: METOJ ABYX KOPOTKUX
3aMbIKaHU M.

8. Merons! onpenenenus napamerpoB PLl mocTossHHOTO TOKA: METOA OJJTHOTO KOPOTKOTO
3aMbIKaHUs ¢ Tpad)0aHATUTHUYECKUM PACUETOM.

9. Meroas! onpeneneHus napametpos PLl mepemeHHOro TOKa: METOJT XOJIOCTOTO X0/a U
KOPOTKOT'O 3aMbIKaHUSI.

10. Metozs! onpenenenus napamerpoB PL] nepemeHHOr0 TOKa: METO, HE TPEOYIOLUI
WU3MEpEHUS apIyMEHTa.

11. Meroas! onpenenenus napamerpos Pl nepemMeHHOro Toka: METoI ABYX KOPOTKUX
3aMBbIKaHUU.

12. Metoasl ompenenenus: napamerpoB PI[ mepemeHHOro Toka: METON SJIEKTPUUYECKU
JJIMHHOW JIMHUU.

Al

3.7 TunoBbie NPpaKTHYECKHE 32JaHUS K IK3aMeHY
(17151 OLIEHKH HABBIKOB U (WJIH) OTIBITA I€ATEIHHOCTH)

Pacnipenenenne npakTUYECKUX 3aJaHMM K S5K3aMEHY HAaxOJHUTCS B 3aKpPBITOM IS
oOyvaronuxcsi goctymne. Pa3paOoTaHHBIM KOMIUIEKT THIOBBIX MPAKTUYECKUX 3aJaHUA K
DK3aMEHY HE BBICTABISETCS B DOJIEKTPOHHYIO HWHGOPMAIMOHHO-00PA30BATENbHYIO CpEedy
3a6MKT UpI'VIIC, a xpanutcs Ha kadenpe-paspadorunke B coctaBe POC mo JUCIUTUIHE.

Huxe npuBesieH oOpasell THMOBBIX MPAKTUYECKUX 3aJJaHUHN K DK3aMEHY.

06pa3eu TUIIOBBIX IMPAKTHUYCCKUX 3aJlaHuM K OK3aMCHY

1. Nmeercs pe3uctop conporusiaeHueM 5,1 MOM, yepe3 KOTOpBIH IPOTEKAET TOK, PaBHBII
200 MKA. MakcnManibHOE 3Ha4€HHE MOIIMHOCTH paccesHus P s pesncropa P max = 250 mMBT.
Paccunrars 3HaueHue P 111 naHHOrO TOKa M CcpaBHUTH ¢ P max, a Takke paccuurarb C
TOYHOCTBIO JO €AWHHUI] MHKpOaMIlep MAaKCUMaJIbHO BO3MOXKHOE€ 3HadeHHe Toka Imax,
cooTBeTcTBYIOLIEE P max .



2. Nwmeercs koHneHcatop eMKOCThi0 100 nd. B HayanbHBIE MOMEHT OIBITA KOHJIEHCATOP
paspsbkeH, 3areM ero B TedeHue 20 MKC 3apsiKaloT MOCTOSHHBIM TOKOM, 3HAY€HUE KOTOPOIo
TpeOyercs omnpenenuTsb. llociae 3TOro M3MepsAOT HampsHKEHHE Ha KOHJEHCATOpe, KOTOpoe
oka3biBaeTcs paBHbIM 1 MB. Omnpenenure Bripak€HHOE B HAHOAMIIEPAX 3HAYEHUE TOKA.

3. Bepxusiss rpaHuna paboyeil IMOJOCHI YacTOT 3JIEKTPOHHO-IY4EBOTO Ocuuuiorpada
ONpeNeNsieTCs CIMaJoM €ro aMIUIUTYIHO-4YaCTOTHOM XapaKTEPUCTHKU (T.€. YMEHBbIIEHUEM
YYBCTBUTEJIHLHOCTH KaHajla BEPTUKAJIBLHOTO OTKJIOHEHHUS SYNpH YBEIMUYEHUU YaCTOTHI BXOJTHOTO
HAIPsSDKEHUST OTHOCUTENIBHO 3HAYEHUs YyBCTBUTEJIBHOCTH Ha MOCTOSHHOM Toke Sy ,0 ) Ha 31b.
Bripaszute cooTBETCTBYIOIIEE M3MEHEHNE YYBCTBUTEIBHOCTH dSy B IpOIEHTAX.

4. Pe3ucrop, CONpOTUBICHUE KOTOPOTO TpeOyeTCs U3MEPHUTh, COSIMHEH MOCIEI0BATEIBHO
¢ Mmepoit comporuBieHus. HomunanbHoe 3HaueHne mMepel — R 0= 1 kOm. O6pa3zoBaBmascs
[eNb MMOJAKII0YeHA K UCTOYHUKY CTa0MIbHOrO ToKa I . BoinbTMeTpoM, BXOJHOE CONMPOTHBIICHHUE
kotoporo R V =100 kOm, moouyepeiHO U3MEPSIOT MaJACHHS HANPsHKEHUS HAa 000X pEe3HCTOpax.
[lonmy4yeHnble 3HAUY€HHS] — COOTBETCTBEHHO JUIsi HU3MEPSIEMOTO  CONPOTHUBJICHUS U
conpotuBiiennss Mepel, U= 3,5 B uUO= 0,5 B. HMckomoe 3HaueHHE BBIYUCISAIOT I10
dbopmyne R=ROU/UO0O, B koTOpoil HE yuuTHIBaeTCSI KOHEYHOE 3HaueHue R V , m3-3a uero
BO3HUKAET MeTou4ecKas norperHocts dm . Paccunraiite 3nauenue dum .

5. HomunanbeHas pyHknus npeodpazopanus nudpoananorosoro mpeodpazosareins (LIAIT)
umeer ciuenyomuid Bua: [Hom= 4 MA + 16 MA (N/Nmax), rnie N— koI Ha BXoje
HAIL Nmax= 2m—- 1l,m= 16 — unciO JIBOWYHBIX pa3psaoB BxomHoro koxa I[AIIL
Hopmupyromee 3nauenue st Bxona — N N =N max , ana Beixona — I N = 20 MA. Ilocne
nonaun Ha Bxoxa ILIAIl koma N = 214 ompeneneHo IeHCTBUTENBHOE 3HAYEHUE BBIXOAHOIO
toka I 1 = 8,002 MA. Paccuuraiite DBX , dBX , g2BX , DBBIX , dBBIX , gBBIX .

6. Borstmerp V 1 kiacca TounHoctu 1,0 ¢ auamazonom mnoxasanuit (0...100) B u
BostbT™METpP V 2 Kitacca TouHoctd 2,0 ¢ auamasoHoM mnokazanuit (—50...50) B moukimrodeHsl K
O/JIHOMY HCTOYHUKY HamnpspkeHus. W3mepeHuss mnpoBOISTCS MTpPH HOPMAIbHBIX YCIIOBHUSX,
MOTPEITHOCTH OTCUYUTHIBaHUS TpeHeOpexxumo Maiel. U 1= 456 B uU2= 475 B —
noka3zanus VI u 'V 2 coorBeTcTBeHHO. MOXHO JIM yTBEpXAaTh, YTO XOTS Obl OIUH U3
BOJITMETPOB HE OTBEYAET YKA3aHHOMY JIJIsl HETO KJ1acCy TOYHOCTHU?

7. BonpTmerpom ¢ amanasoHom mnokazaHui (0...30) B u mpenenom ngomyckaeMoii
npuBeaeHHo norpemHocty 0,5 % BBINOIHEHO U3MepeHue HanpsikeHus. [lonyyenHoe 3HaueHue
paBusiercs 9,5 B. Tlocne onpenenenus 0osiee TOUHBIM BOJIBTMETPOM JE€HCTBUTEIHHOTO 3HAUCHHUS
HaIPSKEHUsI BBIICHUIIOCh, YTO OTHOCUTEJIbHASI MOTPEIIHOCTh MEPBOIO BOJIBTMETPA COCTABMIIA
1,5 %.

8. M3ameputenb COMPOTHBICHUS TMOAKIIOYAETCS K OOBEKTY H3MEPEHHS C TOMOIIBIO
JIBYXTPOBOJIHOM JIMHUM CBSI3U. BiusiHuE COMPOTHBIIEHUS MPOBOJOB HAa PE3yJbTaThl U3MEPEHUI
HE YUUTHIBAETCS (YTO MPUBOAUT K MOTPEIIHOCTH MeTo1a). [lnana3zon usmepenuit — ot 10 Om g0
1 I'Om.

9. MomHocts P, motpebnsiemas Harpy3koit (H) or ucrounuka mocrosiHHOoro Toka (M),
U3MEpSeTCs] KOCBEHHO € MOMOIIBIO TOCTOSIHHO MOJKIIIOUEHHBIX BobT™MeTpa (V ) u ammnepmerpa
(A). Pacuer BBINTOJIHAETCS o dopmyne P=1U, rael, U — [IOKa3aHUs
cooTBeTcTBEHHO A V. IIpu 5TOM HE Yy4YWTBIBaeTCs BIUSHHUE HaA pe3ylbTaT H3MEPEHUS
BHYTPEHHETO COMPOTUBIIEHUS MPUOOPOB, YTO MPUBOJUT K MOTPEITHOCTH METOA.



4. Meroanyeckue MaTepuaJibl, ONpe/e/isiloliue Mpoue1ypy OleHuBaHUs
3HAHM, yMEHUI1, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XaPAKTEPHU3YOIIUX
Tanbl GOpMHUPOBAHNS KOMIIETEH NI

B Tabnune mnpuBeneHbl OMHCAHMSI MPOLEAYP MPOBEICHUS KOHTPOJIHHO-OIICHOYHBIX
MEPONPHUITHIA W TPONEIyp OLEHUBAHUS PE3YyIbTaTOB OOyUYEHHUS C TOMOIMIBIO OIEHOYHBIX
CPEICTB B COOTBETCTBHH € pabouell mporpaMMoil TUCHUTUIMHBY/ TPAKTHKH.

HanmenoBanue
OLICHOMHOTO OmnwmcaHus MPOIeAYPH POBEACHUS KOHTPOIBFHO-0IIEHOYHOTO MEPOTIPHSTHS
U IIPOLENYPHI OLICHUBAHUS PE3YILTATOB O0YUEHUS
cpeicTBa p yp pesy. M

[lpenonaBarens Ha yCTAaHOBOYHOM 3aHSATHU JOBOAWUT JO OOYYAIOIIMXCS: TEMBI,
KOJIMYECTBO 3a/JlaHMH B KOHTpPOJbHOW pabore. KoHTpombHas pabora nomkHa OBITH
BBHINIOJIHEHA B YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHU C TpaBWIaMH K O(OPMIICHUIO
(TexcToBO# u rpaduueckoii acreit), chopmynupoBanubiMu B [lonoxennn «TpedoBanust k
odopMIIeHHIO TEKCTOBOH U rpaduieckoil ToKyMeHTauun. HOpMOKOHTPOIb» B mocie Hei
penaknuu.  BhIMOJHEHHas  KOHTposbHas — paboTra  mepemaeTcs  JUId  HPOBEPKH
MPETo/aBaTeNi0 B YCTAHOBICHHBIE CPOKH. Eciam kKoHTponbHas paboTa BBHINOJNIHEHA HE B
COOTBETCTBHH C YKa3aHUSIMU WJIHM HE B TIOJIHOM 00BbEMeE, OHA BO3BpAIIAeTCsl Ha 10pabOTKy

KonrponbHas padora

TGCTI/IpOBaHI/Ie MNPpOBOAUTCS IO pe3yJibTaTaM OCBOCHUA TCM WM PA3ACIOB AUCHUIIIINMHBI
WM 110 OKOHYAaHUIO €€ U3Yy4YCHU BO BPEMS NPAKTHICCKUX 3aHaTui. Bo BpEMs IPOBCACHUA

TectupoBanue TECTUPOBAHUS TIOJIH30BATHCA yYEOHWKAaMH, CHPaBOYHUKAMH, KOHCIIEKTAMH JIEKIUH,
(KOMITBIOTEpHBIE TETpalsIMHU IS IPAKTUUECKUX 3aHATHM He paspelneHo. I[Ipenonasarens Ha MPaKTUYECKOM
TEXHOJIOTUH) 3aHATUH, MPEIIICCTBYIONIEM 3aHATHIO NPOBEACHUS TECTa, JOBOAUT JIO OOyUYarOIIHUXCS:

TE€MbI, KOJMYECTBO 3aJlaHWi B TecTe, BpeMs BBHINIOJHEHUs. Pe3ynbTaThl TecTUpOBaHUSA
BUJIHBI 00yUaloleMycs Ha KOMITBIOTEpE cpasy Iocje NPOX0XKISHUS TecTa

3amuTa Ja00paTOpPHBIX pabOT MPOBOIUTCS BO BpeMs JabOpaTOpHBIX 3aHATHH. Bo Bpems
MPOBEJICHUS 3aLIHUTHI JJAOOPATOPHOI pabOThI MOJIB30BATHCS YUCOHHUKAMHU, CIPABOYHUKAMH,
KOHCIIEKTAMH JIEKIUH, TETPaIsIMHU HE Pa3pelIeHo.

3amura o .
1AB6ODATODHOI [MpenofaBarens Ha 71abOpaTOpPHOW pabOTe, MPEAIISCTBYIOMICH 3aHSATHUIO IPOBEICHUS
pa6o$ - P 3alIUThl  JTAOOpaTOpHO# paboThl, JOBOJAMT A0 OOYYAIOIIUXCS: HOMEp 3alHIaeMOi

nmabopaTopHOH pabOTEL, BpeMs Ha 3alIUTy J1a00paTOPHOH PabOTHL.
[IpenogaBaresis HHGOPMHUPYET OOYYAIOIIMXCS O pe3ysbTaTaX 3allUThl JaObOopaTOPHON
paboTHI cpa3y Nocie ee KOHTPOJIbHO-OLIEHOYHOT0 MEPONPHATHS

CobeceoBanue, MpeaycMOTPEHHOEe paboueil MporpaMMoil JUCIUILTHHBI, TPOBOAUTCS HA
MpaKTHYeCKOM 3aHsATHH. [IpenogaBaTesp Ha MPAKTHYECKOM 3aHSITHH, MPEIIICCTBYIONIEM
CobecenoBanue 3aHATUIO MPOBEACHUS KOHTPOJS, JOBOTUT JO OOYYAIOMIMXCS TEMY, BOMPOCHI IS
MOJATOTOBKU K coOeceoBanuio. Pe3ynbTaThl coOeceJoBaHMs MPEroiaBareib JOBOJUT 10
00y4JarImuxcs cpasy Mocjie 3aBepiieHust cooece10BaHus

I[J'ISI oprann3aivi W IMPOBCACHHUA HpOMGX(YTOQHOﬁ arTeCcTalliu COCTAaBJIIAKOTCA TUIIOBBIC
KOHTpPOJIbHBIE 33/IaHUs WIM WHBIE MaTepuaibl, HEOOXOAUMBIE sl OICHKH 3HAHWH, YMEHHIA,
HaBbIKOB M (MJIM) OIbITa JEATENIbHOCTH, XapaKTEpU3YIOLIUX dTanbl  (OpMUPOBaHUS
KOMIIETEHIIM B MPOIIECCE OCBOSHUS 00pa30BaTeIbHOM MPOTPaMMBI.

HepequL TCOPCTUUCCKHUX BOIIPOCOB W THUIIOBBIC MPAKTHYCCKUEC 3aJaHUS Pa3HOT0 YPOBHA
CJIOKHOCTH ISl TIPOBEJCHUS MPOMEKYTOUHOM aTTecTaluu oOydaroluecs MoJy4aoT B Hayale
ceMecTpa 4epe3 JJIEKTPOHHYI HH(pOpManMoHHO-o0pa3oBarensHyto cpenay 3aollKT Upl'YIIC
(TMYHBIN KaOMHET 00ydJaroIerocs).

Onucanue npoueayp NpoBeieHUs: MPOMEKYTOYHOM aTTecTannu B (popme IK3amMeHa
U OLleHMBAaHUS Pe3yJbTATOB 00y4eHHs

[IpomexxyTounass arrectauuss B (QopMe OSK3aMeHa NPOBOJUTCA IYTEM YCTHOTO
coOeceoBaHus 10 OuieTaM WK B (popMe KOMITbIOTEPHOTO TECTUPOBAHUS.

[Ipu mnpoBeneHMM TNPOMEXYTOUHOH arrectauud B ¢opme cobeceoBaHUS OHIIETHI
COCTaBJISIIOTCA TakKUM O00pa3oM, 4TOObl KaXXIbli W3 HHUX BKIIOYald B ce0sl TeopeTHuYecKue
BOIIPOCHI U TIPAKTHUUECKUE 3aJaHUsl.

buiier conmepXuT: OAMH TEOPETHMYECKUI BOIPOC JUIsl OLUEHKH 3HaHWM. Teopernueckue




BOIPOCHI BRIOUPAIOTCS U3 NIEPEYHS BOMIPOCOB K HK3aMEHY; 1Ba MPAKTUUYECKUX 3a/laHus: OJJHO U3
HUX JJIs1 OIICHKU YMEHUN (BRIOMPAETCS U3 MEPEUHs TUMOBBIX MPOCTHIX MPAKTUYECKUX 3aTaHHNA K
9K3aMEHY); APYroe MpakTUYecKoe 3aJaHue NI OLIEHKH HaBBIKOB U (WUJIM) OMbITA AEATEIbHOCTU
(BBIOMpAIOTCS U3 TIEPEYHs THIIOBBIX MPAKTHYECKUX 3aaHUH K K3aMEHY).

Pacnipenienienrie  TeOpeTHMUECKUX ~ BONPOCOB M NPAKTHUECKUX  3aJaHUd 1O
9K3aMEHAIIMOHHBIM  OWJeTaM HaXOAWUTCS B  3aKphITOM s OOydaroIiuxcs JIOCTYIIE.
PazpabGorannbiii komruiekt OwieToB (25-30 OWIETOB) HE BBICTABISACTCS B JJICKTPOHHYIO
uHpopMaoHHO-00pa3oBarenbHyo cpeny 3ablKT HUpI'VIIC, a xpanutcs Ha Kadeape-
paspabotrunke ®OC Ha 6ymaknoM HocuTene B cocrabe @OC 1o IUCHHIUIAHE.

Ha sx3amene oOyuatomuiicss 6epeT Ouier, A MOATOTOBKH OTBETa HA DK3aMEHAIMOHHBIN
Oowier oOyuwaroniemycs OTBOJUTCS BpeMsi B mpenenax 45 muHyr. B mpoumecce orBera
oOyyaromerocss Ha BONPOCHl M 3aJaHUd OWJeTa, TNpenojaBaTelb MOXET 3a/1aBaTh
JOTIOTHUTEIbHBIE BOIPOCHI.

Kaxnplii Bompoc/3aganue Ouiera OLIEHMBAETCS MO YeThpexOalabHOM cHucTeMme, a jajee
BBIUMCIISIETCST CpefiHee apu(MeTHYecKoe OIEHOK, MOJYyYEHHBIX 3a KaKIblii BOIPOC/3a/aHue.
Cpennee apudMeTHIecKoe OIICHOK OKPYTIISIETCS JI0 LEJIOTO 10 MPaBHIaM OKPYTJICHHS.

[Ipu mpoBeneHUN MPOMEKYTOUHON arTecTaluu B (GopMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TECTOBOTo 3afaHus popmupyerca uz T3 no gucuumianuHe ciaydailHbIM 00pa3oM, HO ¢
ycnoBueM: 50 % 3amaHuil TOMKHBI OBITH 3aJaHUSAMHU OTKphITOro Tuma u 50 % 3amaHuii —
3aKpBITOTO TUTIA.

Oo0pa3zen 3K3aMEeHAIlHOHHOT0 OUJIeTa

¢ & Bo00m0 YrBepikiaio

20 - 20 JK3aMeHalMOHHBII Oniter Ne 1 3aBenyrouuii kKapeapoit
yqegﬁ;ﬁ rox no aucuuiuinHe «Maremarndeckoe DIIeKTPOCHAOKEHHE
MOJIEJIMPOBAHUE CUCTEM U IPOLIECCOB)» 3a0KT UpI'VIIC

C.A. Ounumnmos

1. TloHsiTHE O €AMHCTBE U3MEPEHUI.

2. Metonb! onpenenenus napamerpos PLl mocTossHHOTO TOKa: MeTOJI, He TPEOYIONIHI OTKIIOUEHUS TyTEBOTO pPelie

3. HomunanwsHas ¢pyskims npeodpazoBanus mudpoananorosoro npeodpazosarens (ILIAIT) umeeT cnemyroniumit
Bua: [ Hom =4 MA + 16 MA (N / N max ), rne N — kox Ha Bxoae LJAIL, N max =2m — 1, m = 16 — uucno
JIBOMYHBIX pa3psanoB BxoaHoro koaa LIAIL. Hopmupytomee 3Hauenue g Bxoga — N N = N max , 1714 BeIxoga —
I N =20 mA. ITocne nomaun Ha Bxox LIAIIl kona N = 214 onpezneneHo eiicTBUTEIEHOE 3HAaUEHHE BBIXOIHOTO
toka I 1= 8,002 mA. Paccuuraiite DBX , dBX , gBX , DBBIX , dBBIX , gBBIX .

Cocrasmwi: Manukosckuii A.C.




