OEJIEPAJIBHOE ATEHTCTBO XEJIEBHOAOPOXXHOI'O TPAHCIIOPTA
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICILIETO 00pa30BaHUs
«UpKyTCKUiA TOCYapCTBEHHBIA YHUBEPCHUTET ITyTEi COOOIICHHSD)

(®I'bOY BO UpI'YIIC)
3abaiikaabCKUl HHCTUTYT KeJIe3HOJ0POKHOT0 TPAHCIIOPTa —
¢unman deaepanbHOro rocyJapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKICHNUS
BEICIIIEro o0pasoBanus «VIpKyTCKHii TOCYTapCTBEHHBI YHUBEPCUTET IMyTeH COOOIICHHS»

(3a6VDKT UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M PEKTOpa
otT «08» mast 2020 r. Ne 267-1

b1.0.13 MaremaTuyeckoe MOJeJTMPOBAHUE CUCTEM U MPOLIECCOB

pa6oqafl IIporpamMma IuCHUIIINHBI

CnenuansHocTb — 23.05.05 CucreMsl obeciieyeHys IBUKEHNS OE3/I0B

Crenuanu3anys — DICKTPOCHA0KEHUE JKEIE3HBIX JIOPOT

KBanuduxarus BeITyCKHUKA — HHXKEHEP MYTeH cOO0IIeHUs

dopma u cpok o0ydeHus — ouHas dhopMa S et oOoydeHws, 3a09Hast popma 6 sietr oOydeHus
Kadenpa-pazpaboTunk mporpaMMbl — DICKTPOCHAOKEHHE

O6ma51 TPYAOCMKOCTD B 3.€. — 3 DopMbI IPOMEKYTOUYHOM aTTECTALIMM B CEMECTPax, Kypce

Yacos no yuebnomy ruiany —108 oudHast popMa 00yUYEHUSI: SK3aMEH 5 CEMECTP
3a04Hast popma oOyueHHsI: dIK3aMeH 3 Kypc

Ounas ¢opma o0yueHus PacnpeaejieHHe 4acoB AUCHHUILIMHBI 110 CEMECTpaM
Cemectp 5 Hroro
Urcno HeJeNlb B CEMECTpe 17
Bun Yacos 1o Yacos no
3aHATUN VII yii
AyIuTOpHAs KOHTaKTHasi padoTa Mo BUAAM Y4eOHBIX 51 51
3aHATHI
— NEKIIUHA 17 17
— MPAaKTHYECKHE - -
— 1abopaTOpHBIE 34 34
CamocrosiTesibHast padoTa 21 21
JK3aMeH 36 36
Hroro 108 108
3aounas popma oOyuenust Pacnpene/ieHue 4acoB JMCUMILIHHBI 110 KYpcaM
Kypc 3 Hroro
Bun Yacos o Yacos no
3aHATUN YII yi
AyauTopHas KOHTaKTHasi pa0oTa Mo BUAaM y4eOHBbIX 12 12
3aHATHI
— JIEKIAN 6 6
— IPAKTUYECKUE - -
— 1abopaTOpHBIE 6 6
CamocrosiTesbHast padoTa 78 78
OK3aMeH 18 18
Hroro 108 108

VII — y4eOHbIii 11aH.
YUTA

OnNeKTPOHHBbIV AOKYMEHT BbirpyxeH ns EMC ®rbOY BO UplYTC u cooTBETCTBYET OpUrnHany

Moanucant ®re0Y BO UplYTC Tpocdumos HO.A.
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Pabouast mporpamMma AUCIUTIIIMHBI pa3pab0TaHa B COOTBETCTBUU C (pepepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEILHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUS — CICIIHATUTET
no crernuaiabHocTH 23.05.05 Cuctembl oOecnieueHsT ABUKEHUS TTOE3/I0B, YTBEPKIAEHHBIM
npuka3zoM MunoOpuayku Poccun ot 27.03.2018 r. Ne 217.

IIporpammy coctaBui:

CTaplINi MpenoJaBaTeib A.C. MaHukoBCKHI

Pabouas mporpamma TUCHUTUIMHBI PACCMOTPEHA M O00pEHA I UCTIOJIb30BAHUS B
yueOHOM Ipoliecce Ha 3acenanuu Kadeapbl «INEeKTPOCHA0KEHHE», TPOTOKOI OT «14» ampens
2020 r. Ne 31

3aB. kaenpoit I1C, K.T.H., TOIEHT C.A. Ounumnmos



1 EJIA U 3AJAYM JUCHUTIIVHBI

1.1 ]_leJm npenogaBaHvs ITMCHUILIMHBI

1 Pa3BUTHUC HABBIKOB MOJCJIMPOBAHUA U UCCIICAOBAHUA CUCTEM U MPOLECCOB C IPUMCHECHUEM
BBIYHCIINTEIFHON TEXHUKH U ITAKETOB TMPUKIIaTHBIX TPOTrpaMM

2 Pa3BUTHUE JIOTHICCKOT'0 U AJITOPUTMHUICCKOT'O MBIIIJICHUSA

1.2 3agaum AMCHMILINHEBI

1 | oBmajgeHME HEOOXOANMBIM MaTEMAaTHYECKHM allapaToM, ITOMOTAIOINM MOJECIHPOBATh, aHATM3UPOBATh U
penaTh NpUKIaJHbIe HHXKCHEPHBIC 3a1aun ¢ npuMeneHneM [1K

2 | pa3BHTHE YMEHHS ONEPUPOBATH MOHATUSIMHI U METOJAMH AUCLIUIUINHEL, HCIIOJIb3YEMBIMH B JaJbHEHIeH
yae0HOI 1 IpoecCHOHANBEHON AeSITENbHOCTH

1.3 Ilesib BOoCHMTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B pAMKaxX TUCHUILINHBI

[IpodeccronanbHO-TPYJOBOE BOCIHTAHNE 00yJaOMNXCs

Lems mnpodeccHoHANbHO-TPYIOBOTO BOCHUTAHHS — (QOPMHPOBaHHE Yy OOYJalOIIUXCS OCO3HAHHON
npo(hecCHOHAILHOW OpHEHTAlWK, NMOHMMAaHUS OOIIECTBEHHOTO CMBICNA TpyXa M 3HAYMMOCTH €ro s cels
JMYHO, OTBETCTBEHHOI'O, CO3HATEJIBHOTO W TBOPYECKOTO OTHOIUGHUS K OyIymied JesTenbHOCTH,
npoQeCCHOHANBHON 3THUKHM, CIHOCOOHOCTH TpPEIBHIACTh W3MEHEHHMs, KOTOpble MOTYT BO3HHKHYTH B
podeCcCHOHANBHOMN NEesTENFHOCTH, U YMEHHUIO paboTaTh B N3MEHEHHBIX, BHOBb CO3aHHBIX YCJIOBUSX TPYHA.

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

— (popMupoOBaHKE CO3HATENHLHOTO OTHOLICHHS K BHIOPaHHOM Mpodeccuy;

— BOCIIUTaHHE YECTH, TOPJOCTH, JIOOBH K NMPO(ECcCHH, CO3HATEILHOTO OTHOMICHHS K NPO(pecCHOHATBHOMY
JIOJITY, TIOHUMAeMOMY KaK JINYHasi OTBETCTBEHHOCTD M 00SI3aHHOCTD;

— (hopMupoOBaHUE IICUXOJIOTHHU NPodeccuoHana;

— hopMupoBaHue NPOPECCHOHATIBHON KyIbTYpPbL, STHKU MPO(ECCHOHATEHOTO OOLICHNUS;

— (opmupoBaHHE COLMANTBFHON KOMIETCHTHOCTH W IpPYyrHe 3aJadd, CBA3aHHBIC C MMHIDKEM HpodeccHd |
aBTOPHUTETOM TPAHCIIOPTHOM OTpaciy

DKOJIOTHICCKOE BOCITUTAHIE 06yqa}01111/1xc;{

Ilens 5KOMOrMYECKOTO0 BOCHHUTAaHHA — (POPMHPOBAHHE OTBETCTBEHHOTO OTHOLICHHSI K OKpY’KaromleHd cperne,
KOTOpO€ CTpOWTCS Ha 0a3e SKOJOTMYEeCKOro CO3HAHWSA, YTO IIPEIIIoNIaraeT COOJIOAEHHE HPABCTBEHHBIX H
[IPaBOBBIX NPUHIUIIOB NPUPOJOIIOJIB30BAHNS U MIPONAraHy UJAEH €ro ONTUMHU3ALMU, aKTUBHYIO JESTEIBHOCTD
10 U3YYEHUIO U OXPaHe IIPUPOJIBI.

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

— pa3BUTHE YKOJIOTHUECKOTO CO3HAHUS M YCTOMIMBOTO 3KOJIOTMYECKOT0 IIOBEICHNS,;

— (opMHpoBaHME YMEHHMH W HABBIKOB Pa3yMHOTO IIPHPOAOINOIb30BAHMS, HETEPIIUMOTO OTHOMICHUS K
JEUCTBUSAM, IPUHOCALIUM Bpel SKOJIOTHH;

— IpHOOPETEHHUE OIBITAa HKOJIOT0-HANPABICHHOHN eI TEILHOCTH;

— CTaHOBJIEHHE M pa3BUTHE Yy OOyYaroImMXCs SKOJOTMYECKOW KYJIBTYpPBI, OEpEeKHOTO OTHOIICHHS K POJHOM
3emile, IIPUPOIHBIM OoratcTBaM Poccuu n Mupa, IMOHMMaHWE BIMSHUS COLMAIbHO-3KOHOMHYECKUX IPOIECCOB
Ha COCTOSIHHE IPUPOJHON U COLMAIbHOMN Cpebl;

— ¢opMupoBaHUE Yy OOYHaIOIIMXCSl IKOJOTHYECKOIH KapTHHBI MHpa, pa3BUTHE Yy HHMX CTpeMIICHHs Oepeub M
OXPAaHATH NPHPOSY;

— pa3BUTHE YKOJIOTHUECKOTO CO3HAHUS, MUPOBO33PEHHUS H YCTOMYMBOTO SKOJOTMIECKOTO TIOBEACHUS

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOIIL

Bnok/gacte OITOIT | broxk 1.Juciunnmnast (Moxynn) / O6s3aTenbHas 4acTh

2.1 TpeGoBaHus K NPeABAPUTEIbLHOI NOATOTOBKE 00y4aI0IIerocs

b1.0.07 MaremaTtnka

b51.0.11 ®usuka

51.0.12 Xumus

AN —

b1.0.42 Teopus TMHENHBIX IEKTPUUECKUX LeNen

2.2 IlucuunjIuHbI ¥ MPAKTHKH, 1JI KOTOPbIX H3y4YeHNe TaAHHOH JTUCIUTLITHHBI
He00X0MMO KaK NpealiecTByoIIee

b1.0.14 UnxeHepHast 5K0JIOTUst

b1.0.47 Peneiinas 3ammura

B51.0.50 ABTOMaTH3a1Ks CHCTEM 3JIEKTPOCHAOKCHHUS

AN —

b53.01(/]) BeinosiHenue BoITYCKHOH KBaJIM(UKAIIMOHHON paboThI




3 IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHMUS 11O JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

KOI[ H HAMMCHOBAHHEC

Koa n HaumeHnoBaHue HHIUKATOPA
IInanupyemsie pe3yJbTaThl 00y4eHUS
KOMIeTeHIH JAOCTHIKEHUS
KOMIeTeHIIuI
OIIK-1. Criocoben OIIK-1.5. 3HaTh: OCHOBBI TIOCTPOCHHS MAaTeMaTHYECKHUX MOJeeit
pemats Hcnons3yet Pa3IUYHBIX HEPreTHYECKUX, MHKPOIPOLECCOPHBIX CHUCTEM H
HUH)KCHEPHBIC ¢usmKo- MPOLIECCOB, METOABI HCCICIOBAaHHSA, NPUMEHSIEMBIE MpHU
3a7a4d B MaTeMaTHIeCKHH MOCTPOSHHU MAaTEMaTHIECKUX MOJENEH
podecCHOHANBHON | ammapar A YMeTb: 3amuCHIBATh MaTEeMaTHYeCKHE BEIPAXCHUS B Cpexe
JESITETLHOCTH C pa3paboTku MathCAD, MATLAB, BBUHCHATH 3Ha4eHHS GYHKOANH B
HCTIONb30BaHUEM MIPOCTHIX YKa3aHHBIX TOYKaX, CTPOUTb MAacCHB 3HAueHHUH (YHKLUH,
METOJIOB MaTeMaTUYeCKUX CTpOUTHh  rpapuku  (QYHKLUH, BBIUUCIIATh  3HAYEHUSA
€CTECTBEHHBIX Mojienelt sIBIeHui, ONpENeNEeHHBIX  MHTETPajioB,  BBINOJIHATH  JCHCTBHA  C
HayK, MIPOIIECCOB U MaTpUIIAMHU; pellaTh HEeNHWHEIHble ypaBHEHUs, 3HATh YCJIOBUS
MaTeMaTHYeCKOTro 00BEKTOB TIPH MIPUMEHEHHUS KaXJI0TO U3 METOOB; PEIaTh CUCTEMBI JINHEHHBIX
aHanM3a u 3aJaHHBIX YpaBHEHUH, HCIONB3Ysl CTaHAAPTHBIE ONEPAaTOPBl CHCTEMBI
MOJEIMPOBAHUS JONYIIEHNUSX U MathCAD 51 ATEpaLOHHBIE METOIBI, CTPOUTH
OTPaHWYCHHAX MHTEPIOIANNOHHbIe MHOrowieHsl Jlarpamxka u HbroToHa,
UCTIONB3Ysl CTAHAAPTHBIE OMNEPaTophl, CTPOUTH KyOWMUECKHH
CIUTal{H; OMpENeNATh THI ANIPOKCUMHPYIOMEH (QYHKIHH,
MOCTPOMB  JAaHHblE (YHKUMH  TrpadUUecKH;  BBIYUCIATH
NpUOIIKEHHO 3HAYCHHE OMNPEACICHHOTO HHTErpaja; pearb
muddepeHnmansHple  ypaBHeHHsT MeTojamu Oiinepa, Pywnre-
Kyrra, pemarp kpaeByro 3aiady s JuddepeHuaIbHoro
YpaBHEHHMsT METOAOM  KOHEYHBIX  pa3HOCTeHl;  CTpPOHUTH
(GYHKIMOHANBHYI0O M CTPYKTYpHYIO CXeMy HCCIeqyeMoil
CHCTEMBI M YMETh €€ aHAIN3UPOBaTh, IPOBOANUTH KaUeCTBEHHOE
MCCIIeJOBaHNE HEIMHEHHBIX CHCTEM
Baaners: MeToaMi KOMIIBIOTEPHOTO MOAEIHPOBAHUS B Cpelie
MathCAD u MATLAB (Simulink), MmeTonamu mocTpoeHus U
MCCIIEJOBaHNSI MaTEMAaTHIECKUX MOJIENEH Pa3IMuHbIX CHCTEM
OIIK-1.6. 3HaTh: OCHOBHBIE METO/Ibl MATEMAaTUYECKOTO MOEIMPOBAHUS,
Hcnons3yer KJaccu(uKamuy MosieNei, METOUKY IPOBEICHUS
METOJIBI BBIYHCIIATEIbHBIX 9KCIIEPUMEHTOB ¥ COCTABIICHUS
MaTeMaTH4ecKoro MaTeMaTHYeCKHX MoJiesiel Aiist 000CHOBaHMS IPUHATHS
aHaIM3a U | pemeHui
MOJECIIMPOBAHMS ISl | YMeTh: MPUMEHATH U 3P (PEKTUBHO UCTIOIH30BaTh IIOIYIYCHHYIO
000CHOBaHHUSA TEOPETHYECKYIO IOJTOTOBKY /11 000CHOBAHUS PUHATHS

IPUHATHSA PELIEHUI
B
npoQeCcCHOHANTBHOM
JESITeAbHOCTU

peleHus

BJ'la)leTb: HaBbIKaMH MPUMECHCHUA MATEMATHICCKUX METOJI0B U
MOJAEJEH, METOIaMU aHAJIW3a MIPOLIECCOB ISl IOCTPOEHUS UX
MAaTEMAaTHYCCKUX Moaeneﬁ JJIA 000CHOBaHUSI MIPUHATHUA
peueHui

4 CTPYKTYPA U COAEP KXAHUE JUCHUIIVINHBI

Ounas popma 3aounas ¢popma
Yacel Yacebl *Kon
P Pl Jlex Ip | Jlao | CP ceccHst Jlex IIp Jlag | CP
KOMIIETEeH MU
1.0 Paznen 1. IlonsiTne 5 P 1 3/ 2 2 OMK-1.6
Moj1e/TH, MOJAETHPOBAHHS 3UMHSIS
OCHOBHBIE ~ TOHATHS U
OIpe/IeIeHH S, Llemn
.1 | Moremupomanis Cpoiictea ) g 2 1|3/ summss | 2 2 OTIK-1.6
mozerei; [IpuHimn BeIGOpa
Mozenu;  XapaKTepHCTHKH
TOYHOCTH MOJEINCH
20| FPasmen 2 s |4 2 & 2 8 | ONK-16
MartemaTH4YecKasi MOJIe/Ib 3UMHSIS
2.1 | Mogemu peieHus 5 1 3/ 3umHss 2 4 OIIK-1.6




muddepeHnnanTbHbIX
YpaBHEHHIA: Komw;
Bepuynu; Jlarpanxa;
Pynre-Kyrra.

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

Pazgen 3. Ccraruueckue 3/
3 JIMHeliHble U HeJUHelHbIe 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/

Paznen 4. JuHamu4ecKue 5 4 1 4 OIIK-1.6
Moean SHMHSIS

MonenupoBanue
JIMHAMHYECKHUX CHUCTEM;
Nmuranmonnoe

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

Pasgen 5. 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 OIlK-1.5
ToKa B cpeie MATLAB

Tema 11a00paTOPHOTO
54 | 3aHATHA: Iepexonnbie 5 4 2 3/ 3uMHsIS 4 OIIK-1.5
nponecchl B RL-niensix

Tema 11a00paTOpPHOTO
3aHATHS: Ierm c
pacrpeeieHHbIMU
napamMeTpamMu

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

Tema 11a60paTOPHOTO
samstis: Tpexdasubie menu
COGIUHEHHBIC, 3BE3IOH H
TPEYTroJIbHUKOM

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
saasaTHs:  TpexdasHelenenu
TIepeMeHHOTO TOKa B
cucreme Matlab

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

Meron nuddepeHnnanbHbBIX
ypaBHeHuid Meroa ¢azoBoro
5.9 | mpoctpancta. [IpumeHenue 5 2 1 3/ 3umHss 4 OIIK-1.6
Meroza (ha3oBOii IIIOCKOCTH
JUISL IMHEHHBIX CHCTEM

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

Tema 11abopaTopHOTO
3aHSITHUS: Ananus
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

Gopma  mpoMEXYTOUHOH 5 36 3/ 3uMEAS 18 OIIK-1.6
aTTeCTaluu - DK3aMeH

* Kox nHaUKaTOpa JOCTHXKEHUS KOMIIETSHITHH ITPOCTABIISAETCS MITU JIJISt BCETO pasnena, WilH JUIs
KKJIOM TEMBI, WU I KOKI0TO BUa PAaOOTHI.



5 ®OH/I OHEHOYHbIX CPEJACTB JJIsA TIPOBEJAEHUS
TEKYHIEI'O KOHTPOJIA YCIEBAEMOCTHU U MPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOIIUXCH IO JMCIUITIJIMHE
@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, MOCTYIHOW OOydJaromeMmycs depe3 ero
JMYHBIA KaOWHET

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

Komn-Bo 3k3.
Bubmmorpadudeckoe onrcanue B Oubnmorexe/
OHJIAWH
Hannnos, H. H. Marematndaeckoe MoaenipoBanue: yaeoHoe mocobme: [16+] / H. H.
Hanunos; KemepoBckuil rocyiapctBeHHbI yHuBepcuteT. — Kemeposo: Kemeposckuit
6.1.1.1 roCyJlapCTBEHHBIN YHUBEPCUTET, 2014UI{ 38 ¢. — Pexxum noctyna: no noanucke. — -
https://biblioclub.ru/index.php?page=book&id=278827
(mata obpamenus: 18.05.2023)
JIsikuH, A. B. MaTematnueckoe MOICIUPOBAaHHE JIEKTPUIECKUX CUCTEM U UX
3J€MEHTOB: yueOHoe nmocodue: [16+] / A. B. JIsikun. — 3-¢ u3a. — HoBocubOupck:
6.1.12 HoBocubupckuii TocyaapcTBeHHBI TEXHIUECKH yHUBEpcHuTeT, 2013. — 227 ¢. — -
T Pexum nocryna: mo noxanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228767
(mata obpamenns: 18.05.2023)
6.1.2 /lonoJIHUTe/IbHAA JIUTEPATYpa
Kon-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoreke/
OHJIANH
WntepaktuBHble cucteMbl Scilab, Matlab, Mathcad: yae6Hoe mocobwme: [16+] / U. E.
IInemmunckas, A. H. Turos, E. P. bageptnunosa, C. 1. [lyeB; MunuctepcTBo
obOpazoBanus U Hayku Poccun, Kazanckuil HallMOHAIBHBIN HCCeT0BaTENbCKUI
6.1.2.1 TeXHoJIoTHuecKuil yausepcureT. — Kasanp: KazaHckuit HallmoHaIBHBINA OHIARH
T HCCIIeIOBATeNIbCKUA TexHonoruueckuii yausepeuteT (KHUTY), 2014, — 195 c.: tabu.,

ui. — Pexxum noctyna: no noanucke. — URL:
https://biblioclub.ru/index.php ?page=book&id=428781
(mata obpamenns: 18.05.2023)

ITpakTrdeckas 31eKTPOTEXHUKA: OCHOBBI JIEKTPOTEXHUKHU C UCIIOIb30BaHUEM
MATLAB/Simulink: yae6H0€ ocobue / B. M. Pabenskuii, JI. B. Como6yto, A. U.
Yepesko, E. B. JlumonnnkoBa; CeBepHBIN (APKTHUSCKUH) (enepaabHbIil YHUBEPCUTET
6.1.2.2 uM. M. B. JlomoHOCOBa. — ApxaHrenbck: CeBepHbIi (ApkTudeckuil) heaeparbHbIi OHJIAHH
yausepcuret (CADY), 2014. — 414 c.: un. — Pexxum nocrtymna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436403
(mara obpamenus: 18.05.2023)

6.1.3 YueOHO-MeTOoAMYECKHE PAa3PabOTKH (B T. Y. UIsI CAMOCTOSATEIbHOI padoThl 00y4arOLIUXCs)

Komn-Bo 3x3.
Bubmmorpadudeckoe onrcanue B bubnmorexe/
onaiftn/OUO0C
Bymryes E. M. OcunoBa B. MaTematinueckoe MOJIeIMPOBAaHUE CHCTEM H MPOIIECCOB:
METOJIMYECKUE YKa3aHWsI 10 BHIMOJTHEHHIO Ta00PaTOPHBIX paboT IS CTYACHTOB
2Kypca O4HOU U 3a09HOH GopM o0ydeHus cnerranbHocTr 23.05.05 «Cuctemsl
obecrnieueHHs ABIDKEHHS moe3noBy Cnenmannzanuu: | - «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
(nara obpanienust: 18.05.2023)



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
YKa3aHUs [0 BBIOJHEHHUIO KOHTPOJIBHOM pabOThI [T CTYJEHTOB 2Kypca 3a09HOM

¢dopmbl 00yueHus 23.05.05«CucteMbl 00ecrieueHNs IBUKEHHS TI0€3/10B» BCEX ornaits /

6.1.3.2 creruanuzanuii—Yura: 3a6MXKT, 2018. —14c.
. OHOC
[DnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book _1d=25020.pdf
(nata obpamenus: 18.05.2023)
Bymyes E. M., Ocunosa B.3. MaTtemaTHueckoe MOJETUPOBaHNUE CUCTEM U IPOLIECCOB.
MeTtoaudeckue yKa3aHHUs IO CAMOCTOSATENFHON paboTe U CTYACHTOB 2 Kypca O9HOU
1 3209HOH popm oOydenns cnennansHocTH 23.05.05 «CucteMsr obecnieueHns
JBIDKEHUS TTOE3/I0B» crenrann3annii 1 « 3IeKTpocHaOKeHHe )KeJIe3HBIX opoT», 2 o
OHIaiH /
6.1.3.3 «ABTOMAaTHKA U TeJIEMEXaHHUKa Ha JKEJIe3HOIOPOKHOM TpaHcmopTey / —Uwnra: SUOC
3a6MKT, 2017. 23 c.
[DnexTponHSIi pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book _1d=22867.pdf
(nata obpamenus: 18.05.2023)
6.2 Pecypchl HHOPMAILIOHHO-TEJICKOMMYHMKAIIMOHHOM ceTH «MHTepHeT»
6.2.1 | ACY bubnuoteka 3a6l1KT 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
63.1.1 Microsoft Windows 7 Professional, munensus Ne 49156201, rocynapctBenssiii kouTpakt ot 03.10.2011
T | . Ne139/53-0AD-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, nunensust Ne 44718393, rocynapcTBeHHbBI KOHTPAKT
ot 18.10.2008 r. Ne 92/32A-08
Sunexc. bpaysep. [lpuknagnoe nporpamMmmHoe obecriedueHne oOmiero HasHayeHus, OdQucHble
6.3.1.3 | mpunoXeHwus1, TUIEH3HUI — CBOOOJHO paclpocTpaHsIeMoe MporpaMMHoe obecriedeHre mo aumneH3nun BSD
License
63.14 ACY «bubnuoteka», CBHUACTENBCTBO O TOCYNAPCTBEHHOH perucTpamuu mporpammbel st DOBM Ne
71 2009611107, 3apeructpupoBano B Peectpe nporpamm st 9BM 19.02.2009
63.15 B[l ACY «bubnmoTeka», CBHICTEIBCTBO O TOCYAapCTBEHHON pErucTpanuu mporpammbl it OBM Ne
1 2009620102, 3apeructpupoBano B Peectpe nporpamm ans 9BM 27.02.2009
6.3.2 Cnenuaiu3upoBaHHOE IPOrPaMMHOe obecneyeHHue
MathworksMathLabR2011b, mumensuss Ne 30721537, rocymapctBeHHBIH KOHTpakT 139/53-OAD-11 ot
6.3.2.1
03.10.2011r
6.3.2.2 | MathworksSimulink, nuensust 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 Axamemumueckas StudentEdition 25 users, mmmensuss Ne 427604, KOHTpaKT
T rocynapcTBeHHbIH KOHTpakT 139/53-OA3-11 ot 03.10.2011
6.3.3 UndopmanuoHHble CIPABOYHBbIE CHCTEMbI
6.3.3.1 | WudopmannonHo-cpaBoyHas cucteMa «["apanT»
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 | He npenxycmoTpero
7 OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3blI,
HEOBXO/JIUMOM JIJISI OCYHIECTBJEHHUS YYEFHOI'O ITPOIIECCA
o JNCIUIIJIMHE
1 VYuebnslit n nadoparopusiii koprycsl 3a0MIKT UpI'YIIC naxonsres o aapecy: 672040, 3abalikanbcKui

Kpaii, ropoa Yura, ynuna MarucrpanbHas, 1om 11

VYuebnast ayzutopus 2.1 Juid NpoBeJEHUS NPAKTHYECKUX 3aHATHH, J1aO0OpaToOpHBIX pabdOT, KypCOBOTO
MIPOEKTUPOBAHMS (BBIIIOJIHEHHSI KypCOBBIX palOT), TEKYIIEro KOHTPOJIS W IPOMEKYTOYHOHW aTTECTaIH,
YKOMIUIEKTOBaHHAsl CIEIUATN3UPOBAaHHOW MeOenbl0 M TEeXHHYECKUMH CPEACTBaMHU (KOMIIBIOTEPHI C
MOJKJIIOYEHHEM K CETH MHTEPHET, O0ECIeUYMBAaIOIMe JOCTYyll B JJIEKTPOHHYIO HH(OPMaINOHHO-
obpaszoparensHyto cpeny 3ablKT HpI'VIIC, TteneBn3op) CiyKamluMHU Ui TpPEACTaBICHUS y4eOHOH
nHpOpMannH 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 MPOCKTHUPOBAHUS (BBIMOJHCHUS KYPCOBBIX pPabOT), TPYIIOBBIX ¥ HWHIUBUAYAIbHBIX
KOHCYJBTAI[Mid ~ TEKYIIEr0  KOHTPOJSI W MPOMEKYTOUHOW  aTTECTAllMM,  YKOMIUIGKTOBaHHAsS
CHeUUaIM3upPOBaHHON MeOeIbl0 M TEXHWYECKUMH CpeJICTBaMH OOydeHHs (CIielHann3upoBaHHas MeOeb,
KOMITBIOTEPHl C TIOAKJIIOYEHHEM K ceTd VIHTepHeT, oOecneyuBaiomye JOCTYH B JJIEKTPOHHYIO
nHpopmannonHo-o6pazoBarensHyto cpeny 3a0MKT Upl'YIIC), cnyxammmu 1uist IpeicTaBieHus yueOHoi
nHdopmanuu OonplmIoN ayauTopuu. s TMPOBENEHMs 3aHATUI JICKIIMOHHOTO THIIA MMEIOTCS y4eOHO-
HaTJSiAHBIE TIOCOOWS (Tpe3eHTannH), OO0eCIeYMBAIONINE TEMAaTHUECKHEe WIUTIOCTPAIlH COAEP KaHUI
JVCIUTUTAHEL.

VYuebnast ayautopus 3.6 U1 TPOBEACHUS JIEKIMOHHBIX M TPAKTHUECKUX 3aHATHH, KypCOBOTO
MPOEKTUPOBAaHUS (BBIOJHEHNS KYpPCOBBIX padoT), TIPYNNOBBIX WM HWHIWBHIYAJIbHBIX KOHCYJIbTAalWH,
TEKYIIIEro KOHTPOJI M MPOMEXKYTOUHOH aTTecTaliy, YKOMIUIEKTOBAaHHAS CIICIMAIN3UPOBAHHON MeOeNbIo
¥ TEXHUYECKUMH CPEICTBAMH 00ydueHHMS (MHTEpAaKTHBHAS JOCKA, HHTEPAKTUBHBIH MPOEKTOP, KOMITBIOTED),
CITy’>KaIllUMH TSI TIPEeCTaBIeHUs yueOHoW MHpOpMaIui OONbIIoNH ayauTopuu. s MpoBeaeHNS 3aHATHA
JICKIMOHHOTO  THINA MMEIOTCS  Yy4eOHO-HarsiHble TIocoOMsl  (Ipe3eHTaluu), Oo0eCHeYHBaIOINE
TeMaTHYeCKHe WITIOCTPALUU COAEp KaHuUs TUCIUILIMHEI

VYuebHas aynutopus 3.7 [UId HPOBEAEHHUS JICKIMOHHBIX M TNPAKTUUECKUX 3aHATHH, TIPYIIOBBIX U
WHJMBHYaJIbHBIX KOHCYJIbTAIIMH, KypCOBOTO IMPOSKTUPOBAHUS (BBINOIHEHUSI KYPCOBBIX PadOT), TEKYILETO
KOHTPOJISI M IPOMEXKYTOUHOW aTTecTallid, YKOMIUICKTOBaHHAs CIENHAIM3UPOBAHHON MeOenblo U
TEXHUYECKUMHU CpeICTBAMHU OOy4eHHs (MYJIbTUMEIUANpPOEKTOp, OKpaH, HOYTOYK (IEepeHOCHOIN)),
CIy’)KalllUMH JUJIsI IPECTABICHUS yueOHOW UH(pOpMAIUK OObIION ayauTOpuu. JIJis MPOBEACHUS 3aHATHIA
JEKIIMOHHOTO THIIA HUMCIOTCA  yUeOHO-HArMsAHBIE MocoOms  (Ipe3eHTannH), O00ecTeUnBaroIIne
TEMaTUYECKHE WIUTIOCTPALIUH COAEPKAHUS TUCHUILIMHBL

IMomemenns U1t caMOCTOSTENbHON pabOTH 00YYAIOIINXCS OCHAICHBI CIIEUATM3UPOBAaHHON MEOETBI0 U
KOMITBIOTEPHOH TEXHUKOH, MOJKITIOYEHHON K MH()OpMaMOHHO-TEIeKOMMYHHKAIIMOHHOH ceTH 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 MPOPHIAKTUIECKOTO 00CITy)KUBaHUS y4eOHOI0 000PYIOBaHMUSL.
OCHAIIIeHHOCTh: KOMIIBIOTEPHI, PYYHOH ClIecapHBIH HHCTPYMEHT, dJIEKTPOTEXHUYECKHH HHCTPYMEHT,
MPUHAJJIEKHOCTH JUIS TalKu, MeOellb, yueOHO-HarJIsIIHbIE TOCOOUSI

8§ METOAUYECKHE YKA3AHUA JJI1 OBYYAIOIIIUXCSA
1O OCBOEHUMIO JTUCIUITJIMHbI

Bun yueOHOI
LIEATEILHOCTH

Opraamzanus y9eOHOH AeATeIIFHOCTH 00yJaroIerocs

Jlexus

Ha nexkumsx oOydaromuecs IIONYy4YalOT camble HEOOXOIMMEBIC NaHHBIC, BO MHOTOM
JOTIONTHSIOIINE U KOPPEKTHPYIONINE YICOHUKH. YMEHHE COCPEIOTOYCHHO CIYIIaTh JICKIUH,
AKTUBHO, TBOPYECKH BOCIPHHUMATH H3JIaTacMble CBEACHUS SBIACTCS HETPEMEHHBIM
YCIOBHEM WX TJIIYOOKOTO W TIPOYHOTO YCBOCHHUS, a TaKkKe pa3BUTHS yMCTBEHHBIX
CIIOCOOHOCTEH.

CnymaHue W 3aluch JEKIUH — CIIOKHBIE BUABI paOOThl. BHUMaTenbHOE CIyIIaHWe W
KOHCIIEKTUPOBAHHUE JICKIIMH TMpEArnoyiaraeT WHTEHCUBHYIO YMCTBEHHYIO JEATEIBHOCTh
obOydatomerocsi. Ciymrasi JEKIMK, HaJI0 OTBJICYLCS MPH OTOM OT TMOCTOPOHHHUX MEICIEH H
JIyMaTh TOJMBKO O TOM, 4YTO U3JlaraeT mpenojaBareib. KpaTkue 3amucu JIeKIUH,
KOHCMIEKTUPOBAHWE WX TOMOTAaeT YCBOWTH MarTepuail. BHUMaHWe denoBeka HEYCTOWYHBO.
TpeOyroTcsi BoJieBbIE YCHIUS, 4TOOBI OHO OBUIO COCPEIOTOYCHHBIM. KOHCHEKT sBIiseTcs
MOJIC3HBIM TOT/A, KOTJa 3allMCaHO CaMoe CYHIECTBEHHOE, OCHOBHOE. DTO IIOJDKHO OBITh
CIETaHO caMUM oOydJarommMcs. He Halo CTpeMHUThCS 3amucaTh JOCIOBHO BCIO JICKIIHIO.
Takoe "KOHCHEKTHpOBaHME" TPUHOCHT OoJsiblle Bpeda, 4YeM IoJib3bl. HekoTopsle
oOyyaromuecst MPOCAT HMHOTJAa JIeKTopa 'umrtarh momemieHHee". Ho Nekius He MOXer
MPEBPATUTHCS B JICKIHIO-IUKTOBKY. OJTO OYCHb BpeIHAs TCHICHIMS, MO0 B 3TOM Cllydyae
00yJaromuicss MEXaHMIECKH 3allMChIBAECT OOJBIIIOE KOJIMUYECTBO YCIBIINIAHHBIX CBEJCHUH, HE
Pa3MBITIISS HAJl HUMU.

3anuch  JEKIUHA  PEKOMEHJYeTCs BECTH IO  BO3MOXXHOCTH  COOCTBEHHBIMH
dbopmymupoBkamu. XKenarenbHO 3alMCh OCYIIECTBISITH HA OJHOW CTpaHHIIE, a CICIYIONIYIO
OCTaBIATH JUISI POPAOOTKH y4eOHOTO MaTepHalla CaMOCTOSATENIFHO B IOMAIIHHUX YCIIOBHSAX.
Koncmekr nyumie mompas3nensTs Ha IyHKTHI, maparpadsl, coOmomas KpacHYIO CTPOKY.
[IpuHIMNIHATBHEIE MECTa, ONpPEACICHHs, (OPMYIBI CIEAYET COMPOBOXKIATH 3aMCUYAHUSIMHU:
«BAXHOY», «0c000 BakHO» M T.11. Llemecoobpa3Ho pa3paboTaTh COOCTBECHHYIO «MapKOTpaduro»




(3Ha4YKW, CHMBOJIBI), COKpamleHus CcJIOB. PabGoTas HaJg KOHCIIEKTOM JICKIMH, HYXHO
HCIIOJNB30BaTh HE TOJBKO YUCOHHK, HO M PCKOMCH/IOBAHHYIO JOMOJHUTCIBHYIO JIUTEPATYPy.
HMeHHO Takas cepbe3Has, KpOMOTIHBas paboTa C JICKIMOHHBIM MAaTEPUATIOM IO3BOJHT
rIyOOKO OBNaneTh 3HAaHUAMH. DYHKIHMS O0Oydaromerocs — He TOJIBKO mepepadboTaTh
HH(POPMAIIUIO, HO M AKTUBHO BKJIFOUUTHCS B OTKPHITUE HEU3BECTHOTO IS CCOSl 3HAHMUS.

OOurye 1 yTBEpAUBIINECS B MPAKTUKE MPABUIIA, U MPUEMbI KOHCIICKTHPOBAHUS JICKIIHIA:
KoHcnexktupoBaHnue JIeK1uii BeAETCs B ClIEHUAIbHO OTBEACHHOMN ISl TOrO TETPaaM, Kax bl
JIUCT, KOTOPOH TOJDKEH UMETh IOJIS, HA KOTOPBIX JENAl0TCSI IOMETKH U3 PEKOMEHIOBAaHHOU
JIMTEPATYPHI, AOMOJHAIOIME MAaTepUall MPOCIYIIAHHON JEKIUH, a TAK)KE MOAUYEPKUBAIOILNE
0co0yI0 BaXKHOCTh TEX WIIM WHBIX TEOPETHUCCKHX MNOJOXKEeHHH. HeoOxoamMo 3ammchBaTh
TEeMY U IIJIaH JEKUUHA, pEKOMEHYEMYIO JIUTEPATYpPy K TEME.

3anucu pa3leNnoB JIEKIUH JOJDKHBI UMETh 3aroJIOBKH, MOJ3ar0JOBKH, KPACHBIE CTPOKH.
[ns BblAENEHUsl pa3liesioB, BBIBOJOB, ONPENEICHUM, OCHOBHBIX UAEH MOXXHO HCIIONb30BaTh
LBETHBIC KapaHaamm U ¢gaoMactepsl. Ha3BaHHBIC B JICKIIMU CCHUIKH HA MIEPBOMCTOYHUKHU HAJIO
MTOMETUTH Ha IMOJIAX, YTOOBI IPH CAMOCTOSATEIFHON pabOTe HANTH U BIUCATh UX.

B KoHcIekTe JOCIOBHO 3alHMCHIBAIOTCS ONpEACNICHUs] TIOHATUH, KAaTeropuid M 3aKOHOB.
OcrajpHOe JOHKHO OBITh 3allUCAHO CBOMMH cjoBamMu. Kaxkaomy oOyuaromemycs
HEOOXOMMMO  BBIPA0OTAaTh M KCIIOJIB30BATh  JIOMYCTHMBIC  COKpallleHHs Haubojee
pacnpoCcTpaHEHHBIX TEPMUHOB U TIOHSATHH.

B xoHcmekT ciemyeT 3aHOCHTh BCE, UTO NPENONaBaTelb MHILET Ha JTOCKE, a TaKKe
PEKOMEHAYEeMbIe CXEMBI, TaOJHIIbI, AUarpaMMBI H T.JI.

Hanmcanne KOHCHEKTa JEKIMH: KPaTKO, CXEMaTHYHO, MOCIENOBaTEIFHO (DUKCHPOBATH
OCHOBHEBIC TIOJIOKEHUS, BBHIBOIBL, (hopMymupoBku. OO0OIIEHHUS; TTOMeYaTh BaKHBIC MBICIH,
BBIACNATh KIIIOUEBBIE CIIOBA, TEPMHHBI. IIpoBepka TEpPMHHOB, MOHATHM C MOMOIIBIO
SHUMKIIONEINUN, CIIOBApel, CIPABOYHUKOB C BBHIIMCHIBAHUEM TOJIKOBAHUW B TETPalb.
O003HaYUTh BOMPOCHI, TEPMHHBI, MaTEPHal, KOTOPBIA BBHI3BIBACT TPYIHOCTH, MOMETHTH W
MOTIBITATHCSI HAUTU OTBET B PEKOMEHAYeMOU JuTepaType. Eciu caMocToATenbHO HEe yaaeTcst
pa3o0Opathcsi B Marepuaie, TO Heo0XOomuMo c(hOpMyIHpOBaTH BOMPOC U  3aJaTh
TIPENnoaBaTell0 Ha KOHCYJIbTAINH, Ha JJA00PATOPHOM 3aHITUU

JlaGopatopHoe
3aHATHEC

OCHOBHO# 1LIeNbI0  JTa0OpaTOPHBIX pPaboT SIBISETCS TEOpeTHYecKoe 0OOCHOBaHME,
HarjsigHoe I/I/I/IJ'II/I OKCIICPUMECHTAJIBHOC TOATBEPKIACHUC I/I/I/IHI/I IMPOBEPKA CYIIECTBECHHBIX
TEOPETUUYECKHUX ITOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHAIN3 CYLIECTBYIOLINX METOAUK H
METOJIOB MX peanu3auud U T.J1. OHH 3aHUMAIOT NPEHMYILECTBEHHOE MECTO IPH H3YYCHUH
JMCUUIUIMH 0053aTeNbHOW 4acTH M 4acTd, GOopMUpYeMOH ydacTHHKaMH 0Opa3oBaTeNbHBIX
orHomeHuit bioka 1.

ITo xapakTepy BBINOJHIEMBIX Ja00OPaTOPHBIX PaOOT BO3MOIKHBI:

- O3HaKOMHTEJbHbIE PA0OTH, HCHOJNB3yeMble Ui  3aKPCIUVICHUS  H3y4YEHHOTO
TEOPETUUECKOTO MATEPHAIIBI;

- AHAJIUTUYCCKUEC pa6OTLI, HCIOJIB3YEMBIC JIJI TOJTYUYCHUA HOBOH I/IH(I)OpMaL[I/II/I Ha OCHOBE
(hopMaTN30BaHHBIX METO/IOB;

- TBOpYecKHe pabOTHl, OPUEHTHPOBAHHBIE HA CAMOCTOATENBHBIH BBIOOP MOJIXOM0B
pereHus 3aav.

[Ipexxne, 4eM MNPUCTYNHTh K JaOOPATOPHBIM 3aHATHAM, OOYYAIOMIUMCS HEOOXOAUMO
NOBTOPUTh TEOPETHYSCKUIl MaTepuan mo TeMe pabotel. Kaxnas naGopatopHas paGota
OCHAIlleHA METOJMYECKUMHU YKa3aHUSIMH, Pa3paOOTaHHBIMU MPENOAABATEISIMU, BEIyLIUMU
JIMCUUIUIHHY.

CamocrosTenpHas
pabora

OOyd4eHue 1O AWCHUILUIMHE NPEAyCMATPHBACT AKTHBHYIO CAMOCTOSATEIFHYIO paboTy
oOyuaromerocsi. B pasnene 4 pabodeld mporpaMMbl, KOTOpBIH HasbiBaeTcsi «CTpyKTypa
COJIepKaHUE IHMCIUILTMHBD, BCE Yachl CAaMOCTOSATEIFHOW pabOTHI PACHUCAHBI IO TEMaM H
BorpocaM. OOygaronuiicsi u3ydaer y4eOHbI MaTepuan W €Cld, HECMOTPS Ha HU3YYeHHBIH
Marepuall, 3aJlaHusd BBIIIOJIHUTb HE YIA€TCA, TO B O6ﬂ3aTeHBHOM TIOPAAKE HCO6X0}II/IMO
MOCETUTHh KOHCYJIbTAIUIO IpPEroAgaBaTeisA, BEAYUICTO MNPAKTUYCCKHUE 3aHATUA I/I/I/IJ'II/I
KOHCYJIbTAIHIO JIEKTOPA.

CamocTosaTenbHast paboTra 00y4aromerocsi sSIBISETCS OCHOBHBIM CPEJCTBOM OBIIAJCHHS
y4eOHBIM MaTepuajoM BO BpeMs, CBOOOIHOE OT 00s3aTeNbHBIX YYEOHBIX 3aHSATHIL.
CamocrosTrenpHas paboTa 0OyYaromIeTocss HaJl YCBOCHHEM Yy4eOHOrO MaTephalia MOXKET
BEITIIOJIHATECS B OMONHOTEKE, ayTUTOPUSAX JUII CAaMOCTOSATEIBHOW pabOThl, a TakKXKe B
JOMAIIHUX YCIOBUSAX. Y4eOHBIA Marepuan y4eOHOW MUCIMIDIMHBL, IPEIYCMOTPEHHBIH
YYeOHBIM TUIAHOM JUIS YCBOCHHS OOYYalOUIMMCs B MpPOIECCE CaMOCTOSATEIBHOW padoTHI,
BBEIHOCHTCS Ha TPOMEXKYTOUYHYIO ATTECTAIMIO HAPSIy C YYCOHBIM MaTEpUAIOM, KOTOPBIH
pa3pabaTbIBaJICS TIPH MPOBEACHUU YICOHBIX 3aHATHA.

CognepxaHre CcaMOCTOATEIBHOW pabOTBl 00ydYaloOIIerocs OmpeneNsaeTcs YIeOHOM
MPOrpaMMOi  TUCHUIUIMHBI, METOJMYECKUMH MaTepHallaMH, 3aJaHIsIMH U YKa3aHUSIMH




MIPENOAaBaTEIsL.
CamocrostensHass pabora 0Oy4aroUIMXCS  OCYLIECTBISIETCS. B ayAWTOPDHOH W
BHeayIMTOpHOH (opmax

Komruieke yueOHO-METOIMYECKUX MaTEepHUalIOB MO BCEM BHIAaM Y4EOHOW JEsSTEIBHOCTH, IPEITyCMOTPEHHBIM
paboueii mporpaMMoi AUCIUILIHNHEI, Pa3MEIEH B AIEKTPOHHON HH(DOPMAIIMOHHO-00pa3oBaTenbHOM cpene 3a0l KT
UpIl'VIIC, noctymnHoi o0y4aroneMycs 4epe3 ero JIMUHbII KaOHHET




IIpuio:xxkenne Ne 1 k padoueii mporpamme

OOH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mue moJ1oKeHus

@OHJT OIICHOYHBIX CPEJICTB SBJISETCS COCTaBHOM YacThl0O HOPMATUBHO-METOJAMYECKOIO
o0ecreveHus CICTEMBI OIICHKH KadeCTBa OCBOCHHSI 00yUJaIOITIMIICS 00pa30BaTeIbHON IPOTPaAMMEI.

q)OHI[I)I OLICHOYHBIX CpeacTs npeaAHa3Ha4YCHbI JUIA HCIIOJIb30BaHUsA O6y‘-IaIOHH/IMI/IC$I,
nmpernogaBaTcisiMu, a[[MHHHCTpaHHeﬁ yHI/IBepCI/ITCTa, a TaKXke CTOPOHHUMU O6pa3OBaTeJ'II)HI>IMI/I
OpraHM3alMsIMA IS OIEHWBAHWA KadecTBAa OCBOEHHS O0pa30BaTENbHON MpPOTpaMMbl M YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETECHITUI 00YYarOIIUXCSL.

B coorBercTBUM ¢ TpeOOBaHMAMU JECHUCTBYIOUIETO 3aKOHOAATENbCTBA B cdepe
oOpa3zoBaHMs, OIICHOUYHbIE cpeacTBa mpeacraBisitorcs B Buae DOC pns  npoBeneHUs
MPOMEXKYTOUHOM arrecTanuu oOydarommxcs 1o gucuumimHe (moayno). C  yyeToM
neiictByromero B Yauepcutere llonoxenus o ¢popmax, NepuoOAUIHOCTH U MOPAIKE TEKYIIEro
KOHTpOJISI YCIIEBaEMOCTU U MPOMEKYTOUHOU arTecTanuu oOywaromuxcs, B coctaB POC s
IIPOBEJCHUS TPOMEXKYTOUHOM aTTECTallMK MO AUCUUILIMHE (MOIYJIIO), BKIIOYAIOTCS OLIEHOYHbBIE
CpEeICTBa AJIsl IPOBEACHHS TEKYIIET0 KOHTPOJISl yCIIEeBAEMOCTH 00YJarOIIUXCSl.

3amauamu OOC SBIAIOTCS:

— OLIEHKA TOCTKEHHUI 00YJaromMXcsi B IPOIECCEe U3YUCHHS] TUCIUTUIMHBI (MOIYIIfA);

— o0ecriedeHHE COOTBETCTBHSI ~ pE3yAbTATOB  OOY4YEeHHs 3ajadam  Oyaymien
npodecCHoHaNbHOM /EATeIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJAMIIMOHHBIX W BHEIPEHHE
WHHOBAIIMOHHBIX METOJ0B 00yUeHHUsI B 00pa30BaTEIbHBII MPOIECC;

— CaMOCTOSITeNIbHAsl paboTa U CAMOKOHTPOJIb O0YYAIOIINXCS B MIPOLECCe 00YUCHHS.

@OoHA OIEHOYHBIX CpeACTB CcHOPMUPOBAH HAa OCHOBE KIIOYEBHIX MPHHIUIIOB
OILICHUBAHMS: BAJIUHOCTh, HAJIEKHOCTh, 00BEKTUBHOCTD, () (hEKTUBHOCTD.

J71st o1ieHKH ypOBHS C(OPMHUPOBAHHOCTH KOMITIETEHIINH HCIIONIB3YETCS TPEXYPOBHEBAs CHCTEMA!

— MHUHHMMAaJIbHBIH YPOBEHb OCBOCHHMS, O0A3aTENIBbHBIN IS BCEX OOYYaIONUXCS M0 3aBEPIICHUIO
ocBoenusi OIIOII. Jlaer obiee mpeiCTaBlIeHHUE O BHUJC ACATEIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(l)yHKLII/IOHI/IPOBaHPISI 00BEKTOB HpO(I)eCCHOHaJILHOﬁ ACATCIIBHOCTH, METOAOB U AJITOPUTMOB PCIICHUA
IMPAKTHUYCCKUX 3a1a4,

— 0a30BbIl YPOBEHb OCBOCHHSI, IPEBBIICHUE MUHUMAIIBHBIX XapaKTEPUCTUK cHOPMUPOBAHHOCTH
KOMHeTCHHHﬁ. ITo3Bomger peuiaTh TUIOBLIC 3a/1a4, IPUHUMATb HpO(beCCI/IOHaJ'ILHHe " YIIPABJICHYCCKUC
peUiCHus 110 U3BECTHBIM aJITOPHUTMaM, IMPpaBUJIIaM U MCTOAUKAM;

— BBICOKHH YPOBE€Hb OCBOCHUsA, MAKCUMAJIbLHO BO3MOXHAsA BBIPAXKCHHOCTDL XapaKTCPUCTUK
KOMHeTCHHHﬁ. Hpe/:[nonaraeT TOTOBHOCTH pPEIIATh IPAKTHYCCKHUE 3adavu MTOBBLITIICHHOM CJIOXKHOCTH,
HETHUIIOBBIC 3a/1a4, IPUHHUMATh HpO(I)GCCI/IOHaJ'ILHHG " YIPaABJICHYCCKUC PCHICHUA B YCIIOBUAX HETIOJTHOM
OMPEACIICHHOCTHU, ITPU HEAOCTATOYHOM JOKYMECHTAJILHOM, HOPMAaTUBHOM U MCTOANYCCKOM obecreueHnH.



2. Tlepeyenb KOMIETEHIHI ¢ YKA3aHHEM dTANOB HX (JOPMHUPOBAHMS.
IMoka3aTeu OLleHUBAHUSI KOMIIETEHUMA, KpUTEPUHU OLIEHKH

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

OIIK-1. CnocobeH pemaTh MHKEHEPHBIE 33Ja4d B MPO(ECCHOHANBHOMN JEATENIEHOCTH C
HCTIOJIb30BAHUEM METO/IOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOT0 aHAIN3a U MOJICIIMPOBAHUS

IIporpaMma KOHTPOJIbHO-0IIEHOYHBIX MEePONPHUATHIA

o4Hasi popma o0ydeHuUst

HaumenoBanue HanMeHoBanme
KOHTPOJBHO- OO6BEKT KOHTPOIIS Kox mrmxaropa
Ne JIOCTHKEHHUS OLIEHOYHOI'O CPEICTBA
OLIEHOYHOT'O (pazmern/TemMa qUCIIUTLTHEL) "
KOMIIETEHIUH (dpopma mpoBeneHMS*)
MEpPOTIPUATHS
5 cemecTp
Paspen 1. Onpenenenue mareMaTuyecKoi CobecenoBanne
MOJIENIH, MaTEeMaTHIECKOTO, (ycTHO), 3ammra
1 Texymmii AMUTAIHOHHOTO ¥ CTATHCTUIECKOTO OIMK_L6 nabopaTopHO pabOTHI
KOHTPOJIb MOJICTAPOBAHUS ’ (ycTHO), TecTHpOBaHHE
Paznen 2. Cratugeckue 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 MPUKIATHBIX OIIK-1.6 (YCTHO), TeCTHpOBaHHE
mporpamm Matlab (Simulink) (KOMITBIOTEpHBIE
TEXHOJIOTHH)
Paspen 1. Onpenenenue MmareMaTuyecKou
MOJIENIH, MaTEMaTHIECKOTO,
AMUTAHOHHOTO U CTATHCTUIECKOTO
DK3aMeH
MOJICTAPOBAHUS
(cobecenmoBanue),
[Ipomexxyrounas | Paspen 2. CraTuueckue Moaenu
OIIK-1.5 3K3aM€EH —
3 | arTecranus - Paznen 3. YnucneHHOe MHTETPUPOBAHUE OITK-1.6
o -1. TECTUPOBAHHUE
9K3aMeH GbyHKIMIA
(KOMITBIOTEpHBIE
Paznen 4. JluHaMuvecKkre MOICIH
TEXHOJIOTHH)
Pazgen 5. CTpykTypHOE MOJIETUPOBAHHUE.
3HAKOMCTBO C MTAKETOM IPHUKIATHBIX
nporpamm Matlab (Simulink)

*dopMa TpoBeACHUS
TEXHOJIOTHH.

KOHTPOJIbHO-OLCHOYHOI'0 MCEPOIIPUATUA:

HporpaMMa KOHTPOJbHO-0II€CHOYHBIX MepOl’lpI/IﬂTI/Iﬁ

YCTHO, NHUCBMCHHO, KOMIIBIOTCPHBIC

3aouHasi popma o0yueHus

Haunenosasme HaumenoBanue
KOHTPOJIBbHO- OOBEKT KOHTPOJIS Kon mrmxaropa
Ne OLIEHOYHOT'O (pa3men/TemMa TUCITUTUIMHBI) JIOCTIDKCHIA OICHOTHOTO Cpe/cTBa
p KOMITETEHIINH (popma mpoBeneHUsT*)
MEPOIPUATHS
Kypc 3, 3umHsist ceccust
Pazpen 1. Onpenenenve MmaTeMaTHyeCcKoOi
MOJICJIH, MaTEMAaTHIECKOTO,
HMUTAIHOHHOTO U CTATHCTHYIECKOTO
MOJCITUPOBAHUS
JeIHp Kontponsnas padora
. Pasnen 2. Ctatuueckue MOIEIN
Texymmii OITK-1.5 (TMCBMEHHO), 3aIuTa
1 Paznen 3. UucineHHOE HHTETPUPOBAHNE OITK-1.6 2
KOHTPOJTb PP -1. nabopaTopHOH pabOTHI
M (ycTHO)
Paznen 4. JluHaMuuecKre MOICIIH
Paznen 5. CtpykTypHOE MOJIeIUpOBaHHUE.
3HAKOMCTBO C MAKETOM HPUKIATHBIX
nporpamm Matlab (Simulink)
IIpomexxyrounas | Pasmen 1. Onpenenenue MareMaTu4ecKo OMK.L5 DK3aMeH
2 arrecranus - MOJIEIH, MATEMATUYECKOTO, OHK:1.6 (cobecenoBanue),
9K3aMeH MMUTALIMOHHOTO U CTATHCTUYECKOTO 9K3aMeH —




MOACINPOBAHUA TCCTUPOBAHUC

Pazpen 2. CraTtuueckue Moaenu (KOMIBIOTEPHBIE
Pazpnen 3. YucneHHoe MHTErpUPOBaHUE TEXHOJIOTHH)
GbyHKIMN

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

*(PopMa MPOBEACHUS KOHTPOIHHO-OLIEHOYHOTO MEPOTIPHUATHS: YCTHO, MMCEMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.

Onucanue nokasareseil H KpuTepueB OLEHMBAHUS KOMITeTeHIIHI
HAa pa3jJMYHbIX 3Tanax ux ¢gopmMuposanus. OnucaHue MIKaJ OLeHUBAHUSA

KonTtponp kauecTBa OCBOSHHS JUCHUIUIMHBI/IPOXOKACHHUS MPAKTHKH BKIIOYAET B €O TEKyIIUHA
KOHTPOJIb YCIIEBAEMOCTH W HPOMEXKYTOUHYIO aTTeCTalHi0. TeKylmHid KOHTPOJIb YCIIEBA€MOCTH U
NPOMEXYTOUYHAs arTecTaluss OOYYaroIIUXCS MPOBOIATCS B LEISIX YCTAHOBICHHS COOTBETCTBUS
JOCTIDKEHUH O00Y4YalolIMXcs TOATAHBIM TPeOOBaHUsIM 00pa30BaTENbHOW MPOTpaMMbl K pe3ysbTaTaM
o0y4eHust 1 GOpPMUPOBAHUS KOMIICTESHIIHH.

Tekyuuii KOHTPOJIb YyCIEBAEMOCTH — OCHOBHOM BUJ CUCTEMATUUECKOW MPOBEPKU 3HAHUM, YMEHUH,
HaBBIKOB OOydaroIuxcs. 3afada TEKyILero KOHTPOJS — ONEpaTHBHOE M PETyJIIpHOE YIpaBlICHHUE
yueOHOM JeATENFHOCThIO O0YYaIOIMXCSl HA OCHOBE OOPaTHON CBSI3M M KOPPEKTHUPOBKH. Pe3ymbTaTbl
OLICHUBAHUS YUUTBIBAIOTCS B BUZE CPEAHEH OLICHKH IPH NIPOBEACHUH [TPOMEXKYTOYHOH aTTeCTalHu.

Jnst oueHMBaHUs PE3yNbTAaTOB OOYYEHHUS] MCHOJb3YETCS YeThIpexOajipHas IIKaja: «OTIUYHOY,
«XOPOIIO», «yIOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHO» W/WIM NBYXOaljbHas IIKaja: «3a4yTCHOY,
«HE 3a4TCHO.

IlepeueHp OLICHOUHBIX CPEACTB, UCIOJIB3YEMbIX U OLCHMBAHUS KOMIIETCHUUH Ha Pa3IU4HBIX
JTanax ux (JOPMHUPOBAHMUSL, a TAKXKE KpaTKasi XapaKTEPUCTHKA STHX CPEJCTB MPUBEACHBI B TAOIHUIIE

HaunmenoBanme IIpencraBnenue
Ne OILICHOYHOT'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 [UJISI OIEHKHM 3HAHUH W YMEHUH | KOHTPOJIbHOU
oOyvaromuxcs paboTEHI
Cucrema CTaHAapTU3UPOBAHHBIX 3a71aHuH, MTO3BOJISIOIIAS
TectupoBanue aBTOMaVTHsHpOBaTL MpOLEAYypy HW3MEpPEHUs YPOBHA 3HAHUU U DO TECTOBBIX
2 | (koMIBIOTEpHBIE | YMEHHMH 00yJaromerocs. N
TEXHOJIOTHH) MoskeT OBITh UCTIONB30BAHO JIJISl OIICHKH 3HAHWM, YMEHH, HABHIKOB Sa/atHH

1 (WIK) OIBITA AESITEIPHOCTH 00yJaroIuXcs

CpeacTBo KOHTPOJS Ha MPAKTHUECKOM 3aHATHH, OPTaHHM30BaHHOE
KaK CIelrajibHas Oecea mpermojaBaress ¢ 00yJarommMcs Ha TeMbl, | Bompocs! st
CBs3aHHBIC C W3y4aeMOW JHCHUIUIMHOW, M pacCYNTaHHOe Ha | coOecelTOoBaHHS O
BBICHEHHE OObeMa 3HaHHWW OOYyYarolIerocs IO OINpPEIeICHHOMY | TeMam/paszeiiam
paszeny, Teme, mpoodieMe U T.11. JICTIATUTAHBI
MoskeT OBITh HCIOJIB30BAHO JUIS OIIEHKU 3HAHUH 00YJarOIIuXCs

3 | CobecenoBanue

CpeHCTBO, MO3BOJIAIOLICC OLCHUTb  YMCHHC 06}"’131011161"0051 O6pa3eu 3alaHuA
MMACbMCHHO U3JlaraTb CyTb IIOCTaBJICHHOU 3aJa4yu, CaMOCTOATCIIbHO | JJIs BBIIIOJIHCHUSA

3amura MIPUMEHSTh CTAHJAPTHBIE METO/IBI PEUICHNUS TIOCTABICHHOM 3a/1auu ¢ | abopaTopHOit
4 | mabopaTopHOH HCTIONB30BaHUEM HMEIoIeiicss nabopaTopHOil 0a3pl, MPOBOIUTH | pabOTHI U
paboTe! aHAJIN3 TIOJIY9EHHOTO Pe3ysIbTaTa padoTHI. HNPUMEPHBIH
MosxeT ObITh HCIIOTIB30BAHO JJIsl OLIEHKH YMEHHH, HaBBIKOB M (WJIM) | TIepedeHb BOIPOCOB
OTIBITA AEATEIHHOCTH 00YJaIONTIXCS JUISL €€ 3aIHTHI
Ilepeuens
CpencTBo, NO3BOJISIONIEE OLEHUTH 3HAHMS, YMEHHUS, HAaBBIKOB M | TEOPETHYECKUX
5 | Sxsamen (unm) ombITa NESATENEHOCTH 00YYaIOIIErocs M0 TUCIUILIHHE. BOIIPOCOB U TUIIOBOE
MoxeT OBITh HCIIOJIE30BAHO ISl OLICHKN 3HaHWI, YMEHHH, HaBBIKOB | (bI€) IIPaKTHUECKOe
1 (WIIH) OTBITA AEATEIHLHOCTH 00yJaronuxcs (ue) 3amanue (51) K

9K3aMeHy (oOpasert




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 HCIOJIL30BAHO JUI1 OICHKH 3HaHHﬁ, yMeHHﬁ, HaBBIKOB
n (I/IJ'II/I) OI1bITa 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 YPOBHSA OCBOCHHMS KOMIIETeHIMI

IIIkamber onleHUBaHUS

Kpurepun onenuBanust

YpoBeHb
OCBOCHHS
KOMTIECTEHITHN

«OTIUYHO»

OOy4aromuiicss TpPaBWIBHO OTBETWJI Ha TCOPETHUECKHE
Borpochl. Ilokasan OTiWYHBIE 3HAHMA B paMKax ydeOHOTo
MaTtepuana. [IpaBUIBHO BBINOJHHMI TNPAKTHYECKHE 3aJaHMS.
Ilokasan oOTOMYHBIE yMEHUS M BIAACHUS  HaBBIKAMU
MIPUMEHEHUS TOJIyUYEHHBIX 3HAHUH U yMEHMH TIpHU pEIIeHUHN
3aja4 B paMkax ydeOHoro martepuana. OTBeTWI Ha Bce
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

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 3a/ja4 B paMKax y4eOHOro marepuana.
OtBeTriI Ha GONBIIMHCTBO JJOMOJHUTENBHBIX BOITPOCOB

BazoBriit

«YAOBJICTBOPUTCIILHO»

OOyy4aromuiicst ¢ CyIIeCTBEHHBIMH HETOYHOCTSIMU OTBETHJI Ha
TeopeTndyeckue Bompochl. Iloka3an yaoBIETBOPUTEIBHBIE
3HaHMS B paMKax ydeOHoro marepuasa. C CyIIeCTBEHHBIMH
HETOYHOCTSIMU BBINIOJIHUJ IIpakTuueckue 3afaHus. Iloxazan
YAOBIECTBOPUTEIIbHbIE YMEHUS M BIAJEHUS  HABbIKAMU
IIPUMEHEHUs] TOJYYEHHbIX 3HAHMW M yMEHMHU IPU PELICHUU
3aJad B paMKax ydeOHoro wmarepuana. JlOMyCTHI MHOTO
HETOYHOCTEH IPU OTBETE HA JIONOJHUTEJIbHBIE BOIIPOCHI

MuHuManbHBIN

«HCYAOBJICTBOPUTCIIBHO»

OOyyaromuiicst Ipy OTBETE HA TEOPETHYECKUE BOIPOCHI U IPU
BBIMOJTHEHUH TPaKTHYECKUX 3aJaHUIl IIPOAEMOHCTPHUPOBAI
HEJIOCTaTOYHBIH ypOBEHb 3HAHUA M yMEHWH NPHU pEIICHHU
3aja4 B paMKax ydeOHoro wmarepuana. Ilpm orBerax Ha
JIOTIOJTHUTENBHBIE  BOIPOCHI OBIJIO  JOMYIIEHO MHOXECTBO
HETIPAaBHIBHBIX OTBETOB

Komnerenmus
He chopMupoBaHa

Tect — npoMexyTouHas arrecraiys B GopMe IK3aMeHa!

IIxana oneHUBaHUS

Kpurepuu onieHuBanust

«OTIUYHO»

TECTUPOBAHUS

Obyuatommiicss BepHO oTBeTHI Ha 90 — 100 % TecTOBBIX 3aaHUil IPU HMPOXOKIACHUU

«XOPOIIIO»

TCCTUPOBAHUSA

Obyuatommiicss BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3aaHUil MPH MPOXOKIACHUU

«YAOBJICTBOPUTCIILHO»

TCCTUPOBAHUS

OOyyatomuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aJaHUH IPH NPOXOXKICHUH

«HCYAOBJICTBOPUTCIILHOY

TCCTUPOBAHUS

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

Kputepun u mkanabl oleHUBAHHUA Pe3yJIbTATOB 00y4YeHUs NP MPOBeAeHUH

Kontponbras pabora

TEKYHIEro KOHTPOJHA yCIEBACMOCTH

IIIkama oreHUBaHUS

Kpurepuu onennBanus

«Ba4YTCHO»

OOy4Jaromuiicss MOJHOCTHIO W TPABHILHO BBITIOJHWII 3aJlaHHe KOHTPOJILHON palOThI.




IMokazan OT/IMYHBIC 3HAHUS M YMEHHS B PaMKaxX yCBOGHHOTO yd4eOHOro MaTepuaina.
KontponbHas pabota opopmicHa aKKypaTHO M B COOTBETCTBHUH C MPEABIBISCMBIMHU
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

OOyuaronumiicss BBINOJHWJI 33aJaHUC KOHTPOJIBHOH pabOTBl €  CYIIECTBEHHBIMHU
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»

JlabopaTopHass paboTa BbINONHEHA B O0O3HAYCHHBIM IpEMOJaBaTEeieM CpPOK,
MUCBMEHHBIN O0TYET Oe3 3aMeyUaHuil.

JlabopaTopHas paboTa BBIMOJHEHA OOYYAOIIMMCS B MOJIHOM O00BEME C COOJIIOICHUEM
HeoOXomuMoW  mocienoBareiabHOCTH.  OOydaromuiics ~ paboTaa  MOJHOCTHIO
CaMOCTOSTENBHO; IMOKa3ajl HEOOXOAUMBIE I MPOBEACHHS PAbOThI TEOPETHUECKHUE
3HAHMS, MPAKTHYECKUE YMEHUs U HaBbIKU. Paborta (oTdeT) oopmileHA aKKypaTHO, B
HanOoJee ONTUMATBHON [T (UKCAIMH Pe3yabTaToB hopme

«XOpOoLIO»

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

JlabopatopHass paboTa BHIIONHEHa OOyYAarOIIUMCS B  IOJHOM o0BeMe W
CaMOCTOSTENbHO. JOMyNIeHbl OTKJIOHCHUS OT HEOOXOIUMOW IOCIIENOBATENEHOCTH
BBINIOJIHEHHS, HE BIIUSIONIME HAa NPaBUIBHOCTH KOHEYHOTO pe3ynbrata. Pabora
NOKa3bIBaeT 3HaHUWE OOYYAIOIUMCS OCHOBHOTO TEOPETHYECKOTO MaTrepHana Hu
OBIIAJICHUE YMEHHSMH, HEOOXOJUMBIMH JJIsI CAMOCTOSATENHHOTO BBITIOIHEHUSI PaOOTHI.
JlonyieHpl HETOYHOCTH M HEOPEKHOCTh B 0DOPMIICHUH PE3yJIbTATOB PaOOTHI (0TUETa)

«YAOBJICTBOPUTCIILHO»

JlabopaTopHas paboTa BBIMIOJIHEHA C 33J€PIKKOM, MUCBMEHHBINA OTYET C HEJI0UCTaAMH.
JlaGopaTtopHast paboTta BBINOJHSETCS U 0QOPMIISIETCS] 00YHaIOIIMMCS TIPH IOCTOPOHHEH
nomomu. Ha BeimonHeHue paboThl 3aTpaumBaeTcs MHOrO BpeMmeHH. OOydaromruiics
MOKA3bIBACT 3HAHWS TEOPETHYECKOrO0 MaTepHana, HO HCHBITHIBACT 3aTPyJHEHHE IIPH
CaMOCTOSATENIbHOM paboTe C NCTOUYHMKAMH 3HAHUH WM pudopaMu

«HCYAOBJICTBOPUTCIBHO»

JlabopaTtopHast paboTa He BHIITOJIHEHA, IINCHMEHHBIM OTYET HE MPECTaBIICH.
PesynbraTel, moiydeHHblE OOYyYalOIIMMCS, HE IO3BOJIAIOT CJejaTh HPaBHIBHBIX
BBIBOJIOB M MOJHOCTBIO PAcXOJSTCS C TOCTaBJICHHOW Iiesblo. [lokasbIBaeTcs mioxoe
3HaHME TEOPETHYECKOTO MaTepralia ¥ OTCYTCTBHE HEOOXOIMMBIX YMEHHUH.
JlabopaTopHast paboTa HE BBINOJHEHA, Y y4allerocsi OTCYTCTBYIOT HEOOXOAMMBIE IS
IIpOBeIeHUs pabOThI TEOPETUYECKHE 3HAHNS, MPAKTHYECKUE YMEHHS U HaBBIKU

CobecenoBanne

[IIxane1 olileHUBaHUS

Kpurepuu oneHnBanus

«OTJIUYHO»

B otBere oOyuaromerocs OTpaK€HbBI OCHOBHBIE KOHIEIIUM W TEOPUH IO JAHHOMY
BOIIPOCY, MPOBEAEH WX KPUTHYECKHUH aHAIN3 U COIOCTABICHHWE, OIFCAHHBIE
TEOPETUYECKHE MOJOXKEHUS WIUIIOCTPUPYIOTCA IMPAKTHYECKHMMU HOpUMEpaMu U
9KCTIEPUMEHTAILHBIMU AaHHBIMH. OOy4arommMmcst GopMyIupyeTcsi 1 000CHOBBIBAETCS
cOOCTBeHHass TOYKa 3pEHMS Ha 3asBJICHHbIE TNPOOJEMBI, MaTepHan H3Jaraercs
PO EeCCHOHANBHBIM S3BIKOM C HCIIOJIb30BAHHEM COOTBETCTBYIOIIEH CHCTEMbI HOHITHI
1 TEPMUHOB

«XOPOIIIO»

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

«YAOBJICTBOPUTCIILHO»

B otBeTe oOydwaromerocss OTpa)X€Hbl JIMIIh HEKOTOPHIE COBPEMEHHBIC KOHIEHIUN H
TEOPHUH 0 TaHHOMY BOIIPOCY, aHATU3 M COIOCTABICHUE YTHX TEOPHI HE MPOBOIUTCS.
OOyuaronmmiicss HCHBITBIBACT 3HAYUTCIBHBIC 3aTPYIHCHHS TP  HUIIOCTPALUU
TEOPCTUYCCKUX  TOJOKECHUH  TPAKTHUCCKUMH TmpuMepamu. Y  o0ydaromierocs
OTCYTCTBYeT COOCTBCHHAsh TOYKa 3pCHHsS Ha 3asBJICHHBIC mNpoOiembl. Marepuan




IIIkamber oneHUBaHUS

Kpurepuu onennBanus

nsjaracTcsa HpO(i)eCCI/IOHaJILHBIM A3BIKOM C HCIIOJB30BaHUEM COOTBeTCTBy}OHICﬁ
CHCTEMEI ITOHATHH U TCPMHUHOB

«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 oOydarolmierocs Ha
3asBJIICHHYIO Npo0JieMy, 00ydaroluiicss He MOXKET Ha3BaTh HU OJHOW Hay4YHOW TEOpHUH,
HE JaeT onpeaescHnsl 0a30BbIM HOHITHSIM

TecTtupoBanue — TEKyIUNA KOHTPOJIb!

IIIkama orieHMBaHUS

Kpurepuu onieHuBanust

«OTIIHYIHO»

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

«XOpOoLIO»

OOyuaronuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3aJaHWIl IPH MPOXOXKICHUH
TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

OOyuaronuiicst BepHO oTBeTHN Ha 70 — 79 % TecTOBBIX 3aJaHWil NPU MPOXOXKICHUU
TECTUPOBAHUS

«HCYAOBJICTBOPUTCIBHO»

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




3. TunoBbie KOHTPOJIbHbIE 32IAHUS UJIM MHbIE MATEPHAJIbI, HEO0OX0AMMBbIE
JJIS OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepU3yIIuX 3Tanbl GopMUpPOBaAHUSA KOMIIETCHIIUI
B IpolLecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrPaAMMBI

3.1 TunoBoe 3a1aHKe 1Jis1 BHINOJTHEHUS] KOHTPOJIbHOM PadoThI

BapuanTel 3agaHuiil A1 BBIIOJHEHHUST KOHTPOJBHONW PaOOTHI BBUIOKEHBI B DJIEKTPOHHON
uH(popmanmonHo-oOpazoBarensHoit cpene 3a0MDKT HpI'YIIC, nocrymHo#i oO0y4aromiemycs
yepes ero JUYHbIN KaOUHeT.

Hwxe npuBenen oOpasen THIIOBOTO 33JaHUs Ul BBIOJHEHHUS KOHTPOJBHOM pabOTHI 1O
TeMaM JUCLUIUIMHBL, IPEeAYCMOTPEHHBIMU pabodeil IporpaMMoi JUCLUILUINHBL.

O6p8.3€I_I THUIIOBOT'O BapHaHTa 3aaHus AJId BBIIIOJIHCHUA KOHTpOJ’ILHOﬁ pa6OTBI

3agaHue Ha KOHTPOJIbHYIO padoTy:

Jl1s mpoBeieHusl PerpecCHOHHOrO aHaIKM3a U MPOrHO3UPOBAaHUS HEOOXOAUMO:

1) onpeaenuth yncieHHble KOA(GOUIUEHTH (GYHKLHUU PErpeccUr METOJAOM HAaUMEHbIINX
KBaJIpaToB;

2) OUEHWUTh CHJIy HAWJEHHON perpecCMOHHOW 3aBUCHUMOCTH Ha OCHOBE KO3(duuneHTa
neTepMuHALUK R’

3) chenath 1porHo3 (R’ > 75%) wiu BBIBOJA O HEBO3MOXKHOCTH HPOTHO3MPOBAHMS C
MMOMOUIBIO HAWJIEHHOW PErpeECCUOHHON 3aBUCUMOCTH;

4) nocTpOUTh YpaBHEHHUE PETPECCHH;

5) NOBTOPUTH BCE pacueThl C IMOMOILIBIO HAJACTPOMKM MakeTa aHanuza «Perpeccusi»
nporpamMbel MS Excel 1 cpaBHUTB UX € pe3ysibTaTaMH, MOJIyY€HHBIMHU paHee;

6) c nomouibio BKIaaku «Macrtepa auarpammy» nporpammsl MS Excel noctpouts rpaguk
JIMHEWHOH PErpeccuu;

7) onpeieTUTh MapaMeTPhl MSITONH KOOPAUHATHI.

3.2 TunoBbie KOHTPOJIbHbIC 32JaHUSA 1JIsl IPOBEICHUS] TECTHPOBAHUS

®OoHJ TECTOBBIX 3aJaHMH MO IUCLHUILINHE COACPIKUT TCCTOBBIC 3alaHUA, pACIIPCACIICHHBIC
o pasjaeiaM 1 T€MaM, C YKa3aHUEM X KOJIMYCCTBA U THUIIA.

CtpykTypa (pOHIa TECTOBBIX 3aIaHHI 1O JUCITUTUTHHE

KomnuuecTtBo
HNupukaTop noCTHXEHUS Tema .
Xapaxktepuctuka T3 TECTOBBIX 33/IaHUH,
KOMIIETEHIIUN B cooTBercTBUM ¢ PIIJ]

TUTel T3
2-0T3

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

. YMmenue
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

Ymenue
MaTeMaTHYECKOro aHanu3a | Pynre-Kyrra. 2-3T3
Y MOJICITUPOBAHUS Mopenu MHTeTpaIbHBIX ’_ OT3
npeodpazoBannii: Pypee; Jlamnaca; JHeiictBue 21373

JlexoMImo3utms

Merton ITpsimoyronbHEKOB; MeTos 3Hanne 2-0T3




Tpaneuwnii; Meton Cumiicona 2 —3T3
VMmeHue 2-0T3
2 -3T3
JeiicTBue 2-0T3
2 -3T3
MoaenupoBaHue THHAMUYECKUX 3 2-0T13
HaHHE
cuctem; MiMutarmonHoe 2 -3T3
MO/JIEIHPOBAaHHE VMeHe 2-0T3
3JIEKTPO3HEPIeTUKHU. Y POBHU 2-3T3
JIOCTOBEPHOCTH MaT€MaTHUYECKUX JleiicTaie 2-0T3
MoJelen 2 -3T3
3HaKOMCTBO ¢ porpammoii MatLab; 2-0T3
N 3HaHue
3HAaKOMCTBO C IIPOrpamMMoil 2-3T3
MathCad Vere 2-0T13
Lenw mocTOSTHHOTO TOKA B Cpeze 2-3T3
MATLAB
Ilepexonnbie nponeccol B RL- nensax
Tpexda3zHple menu mepeMeHHOTro
TOKa B cucteMe Matlab
AHanu3 HECUHYCOUIATbHBIX } »_0OT3
CUT'HAJIOB JleiicTBue
2 -3T3
Ilenu ¢ pacnipeaeneHHbIMU
napameTpamMmu
Tpexda3zHbie HEMH CO SIUHCHHBIC
3BE3/I0H U TPEYTOIBHUKOM
OpHO(da3HBIC 3aMBIKAHHS Ha 3EMITIO
Hroro 30-0T3
30-3T3

[Momuerit komriekt @T3 xpaHHUTCS B AJIEKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTEIHHON
cpene 3ablKT HUpI'VIIC wu oOydaromuiics w#MeeT BO3MOXHOCTh O3HAKOMUTBHCS C
JIEMOHCTPAIIMOHHBIM BapuanTtom OT3.

Huxe npuBeneH oOpasell TUIIOBOTO BapHaHTa HMTOTOBOTO TeCTa, MPETyCMOTPEHHOTO
paboueii mporpaMMoOil TUCIUTUIUHBI.

OO6pa3zerr TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEeyCMOTPEHHOTO padoueit MporpaMMoii TUCITUTLINHBI

1. Maremaruuyeckoe <:...............;> — 3TO METOAOJIOTHUS HAYYHOH M NPAKTUYECKOH
JESITEIbHOCTH JII0/IEW, OCHOBaHHAs Ha IOCTPOEHUHU, HCCIEIOBAaHUM U HCIIOJIb30BAaHUU
MaTeMaTHYeCKUX Mojieiel 0ObEKTOB U MTPOLIECCOB.

2. <i.........:> - cIOCOOHOCTb CHCTEMBI BO3BPAILAThCS K PABHOBECHOMY COCTOSIHUIO.
3. <t..........>-pa30HeHUE CUCTEMbI HA MHOXECTBO MOJCUCTEM ISl TYULIErO PEIICHHUS.
4. <:...........> — Hay4HbIi METOJ, COCTOALIMI B 3aMEHE OJHUX OOBEKTOB APYIHMMH, B

KaKOM-TO CMBICJIE OJIM3KHMU K HCXOAHBIM, HO Ooiee IMPOCTBIMU

5. <i..........’> - 910 GyHKIOHSA, KOTOpas BMECT€ C HECKOJBKUMH IPOU3BOIHBIMHU
HENpephIBHA HAa BCEM 33JJaHHOM OTpe3Ke [a, b], a Ha KaXKJI0M YaCTUYHOM OTpe3Ke [Xi, xi-1] B
OT/IEITHOCTH SIBJIICTCS HEKOTOPBIM aNTeOpandecKuM MHOTOUJICHOM.

CYHICCTBCHHBLIC C TOYKHW 3pCHHUA LCJIN HCCICIOBAHUA CBOMCTBa HU3y4acMOro O6’beKTa,
SABJICHUS WK IIpoHecca.




Ha Y4aCTKEC ICIH K €€ JJICKTPUICCKOMY COIIPOTHUBIICHUIO.

10. Kakoli Kpurepuil HCIONb3yeTCs IpPU BbIOOPE PACCTOSHUM MEXIY TITOBBIMU
HNOJCTAHUUAMM 3JIEKTPUUECKUX JKEJIE3HBIX JOPOr IMPU HMPOSKTUPOBAHUU CHCTEM TATOBOIO
anekTpocHabdxenus (CTI)?

1) MUHMMYM HanpsKEeHUs Ha TOKOIIPUEMHUKE HanboJiee TSHKEIoro noe3/a;

2) HEeAOIYCTUMOCTb IEpErpeBa IPOBO/IOB TATOBOH CETH;

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

4) 5KOHOMMUSI FNEKTPHUUECKON IHEPTUU.

11. Kakue pacyeTHble CPOKM HMMEIOT MECTO IpPU MPOEKTUPOBAHHM PACCTOSIHUH MEXIy
TSATOBBIMU TIOJICTAHIIUSIMH?

1) Ha MOMEHT BBOJIa B SKCIUTYaTaLUIO IPOEKTUPYEMOTO YUacTKa;

2) Ha IECATUIIETHIOK NIEPCIIEKTUBY;

3) Ha NATUJIETHIOIO MIEPCIIEKTUBY.

4) npaBUJIBHOTO OTBETA HET

12. Kakas ctaiMifHOCTh IPUMEHSETCS PU MPOEKTUPOBAHUY JIEKTPUPUKALIIN?
1) ogHOCTaUIiHOE;

2) AByXCTaJUHHOE;

3) TpexcTranuitHoe;

4) yeTbIpexcTaJuHOE.

13. Kakoe KOHKpeTHOE Ha3BaHHME HMeeT LeneBas (QYHKUMs, NpUBIEKaeMas MHpu
NPOEKTHUPOBAHUU CUCTEM TATOBOTO 3JEKTPOCHAOKEHUS?

1) pyHKIIMS MaKCUMaIbHOTO HAIPSKEHUSI HA TOKOIPHUEMHHUKE PacueTHOTO M0e3/1a;

2) dyHKIMS MUHUMAJbHBIX TIOTEPh B TATOBOH CETH;

3) ¢yHKUIMA MHHUMaIbHBIX IOTEPh B TATOBOM CE€TM U TpaHchopMaTOpax TITOBBIX
MOJCTaHIINH’;

4) pyHKUMS IPUBEACHHBIX 3aTparT.

14. Kakoe OCHOBHOE JONMYHIEHWE 3aKJIAIbIBACTCS B TATOBBIA pAacyeT IPU BBINOIHEHUU
MPOEKTHBIX BBIYHMCICHUH, MPUBOAAIIEE B AabHEHIIEM K HEOOXOAMMOCTH KOPPEKTUPOBATH
PE3yIbTaThI MPOSKTHBIX PACYETOB?

1) moe3n mpeacTaBisieTcs: B BUJE TOUKH C COCPETOTOUEHHOM MAaCCOM;

2) HEeU3MEHHBIN YPOBEHB HAIPSKEHUS HA TOKOPHUEMHHUKE;

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

4) HE y4EeT METEOYCJIOBHI Ha CONMPOTHBIICHHUE JIBIXKCHHIO TTOE3/1a.

15. Kak Biuser cucreMa BHEIIHEro 3JEKTPOCHAOKEHHUS Ha MPOEKTHPYEMbIe HapaMeTpbl
CTOo?

1) Ha MOIITHOCTH TATOBBIX TPaHC(HOPMATOPOB;

2) Ha ceyeHue NPOBOJIOB KOHTAKTHOM CETH;

3) Ha ypOBEHb HANPSDKEHUS Ha TOKOMPUEMHUKAX AIEKTponoABHKHOTO coctaBa (DI1C);

4) Ha MOUIIHOCTb CpPEACTB MOBBIIMIEHUS SHEPreTUYECKON 3((PEKTUBHOCTH AIIEKTPHUECKON
KEJIE3HOM TOpPOTH.



16. IIpu mpOEKTHPOBAHWH KAKMX CHCTEM 3JICKTPHUYECKON TATHU HE YYUTHIBAeTCS (hakTop
3JICKTPOMArHUTHOW COBMECTUMOCTH CHUCTEM DJICKTPOCHAOKEHUS C APYTUMH CUCTEMaMu?

1) cuctem Tru nepemeHHoro Toka 25 kB;

2) aBTOTpaHC(HOPMATOPHBIX CUCTEM TATH NMIEPEMEHHOTO TOKa;

3) y4uTBhIBAaETCA JIJIsl BCEX CUCTEM THTH;

4) nst CUCTEMBI TSTH IMTOCTOSTHHOTO ToKa 3 KB.

17. Ykaxure COOTBETCTBUE MCXKAY nmapaMeTpaMu MOACIIN U UX OIMPEACTICHUCM
IlapameTppl 3]€MEHTOB, H3 KOTOPBIX COCTOMT

Bnyrpennue N
MIPOEKTUPYEMOE YCTPOUCTBO
IlapameTpbl yCTpONMCTBA, MO KOTOPHIM OLICHUBAETCS
Brixoansie P PbI yCTp ’ p H
€ro KauecTBO
ITapameTpnl JeHCTBYIONIMX Ha YCTPOMCTBO BHEIIHHUX
Bxonnsie P PhI L yiom yerp
HH(POPMAIMOHHBIX CUTHAJIOB
Bremnue [TapameTpsbl okpyxaroien cpeasl

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

1) HanucaHue TEXHUYECKOTO 3aJJaHMsI Ha pelIaeMyo 3a1auy;

2) mocTaHOBKa 3aJa4u;

3) BBIOOD aNrOPUTMUYECKOTO SI3bIKA;

4) MaTeMaTHYECKOE ONKCAaHUE 3aaun

5) cocTraBieHHe aIrOpUTMa PELIeHUs 3a1a4H;

6) cocTaBi€HHE TPOTrPAMMBI;

7) pacueT KOHTPOJIBHOTO IPUMEPA, OTIIAJKA IPOTPAMMBI.

3.3 Bonpocsl 7151 cobeceJ0BaHMS 10 TeMaM/pa3/iesiaM M CHUTIHHbI

Bompocer ansi  cobecemoBaHus 1O Temam/paszzieraM  AWCHMILTAHBI  BBUIOKEHBI B
ANIEKTPOHHON HH(pOpMannoHHO-o0pa3zoBarenbHoil cpene 3a0WIKT HWpI'VIIC, noctynHoH
oOyuJaroremMycst uepe3 ero TUYHbIN KaOHHET.

Hwxe mnpuBeneHsl BOMPOCHI ISl COOSCEOBAHUS 1O TeMam/paszeliaM JUCIUILTAHBI,
MPelyCMOTPEHHBIMH paboyeil mporpaMMoi AUCIUILITHHBIL.

BOHpOCLI HJI CO6€CCI[OB8.HI/I${ Io TeMaM/pa3z[eJ1aM JAUCIHITIIMHBI

Pazgen 1 «Onpenenenne MareMaTuyecKod MOJENH, MATEMaTUYECKOr0, UMUTAIMOHHOTO
U CTATUCTUYECKOTO MOJICITUPOBAHUS

1. OCHOBHBIE MOHATHUS U ONIPEAETIECHUS

2. lenn MogenupoBaHUs

3. CaoiicTBa Mojienei

4. Tlpuanmn BeIOOpa MOIETH

5. XapaKTepuCTUKU TOUHOCTU MOJeen

Pasznen 2 «CtaTuuecKre MOIEIIN

1. Monenu pemenus auddepenunanbibix ypaBHenuil: Komm; Bbepnymnu; Jlarpanxka;
Pynre-Kyrra.

2. Monaenu uHTETpaNbHBIX TIpeodpazoBanuii: Dypee; Jlamnaca; Jlekommo3uimst

Paznen 3 «YwucinenHoe nHTErpupoBaHue (PYHKITHII»
1. Meton IIpsiMOyrosIbHUKOB
2. Merox Tpanenuii



3. Meton CumiicoHa

Pasnen 4 «/IlunaMuyeckue MOIEII

1. MoaenupoBanue TMHAMUYECKUX CUCTEM

2. MuTanmoHHOE MOJCIMPOBAHUE IICKTPOIHEPTETHKH.
3. YpoBHU JOCTOBEPHOCTH MaTEMaTHYECKUX MOjIeIen

Pazgen 5 «CtpykTypHOE MOAEIHUpPOBAHUE. 3HAKOMCTBO C TMAKETOM MPHUKIAJIHBIX
nporpamm Matlab (Simulink)»

1. Henu nocrosiHHOTrO TOKa B cpeie MATLAB

2. llepexonnsie npoueccol B RL-niemsx

Pazmen 6 «CTpyKTypHOE MOJCIMPOBAHHE. 3HAKOMCTBO C TIAKETOM IPUKIIAIHBIX
nporpamm Matlab (Simulink)»

1. Meroxa nuddepeHaTBHBIX ypaBHEHUI

2. Merox }a3oBoro mpocTpaHcTBa

3. Tlpumenenue meroaa ha30BOM IUIOCKOCTH JUISI TUHCHHBIX CHCTEM

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

1. ®axTopHbIi aHaIU3

2. AHanu3 BpeMEHHBIX PSJIOB

3. JloBepuTesbHBIN HHTEpPBAI

4. Meroa HaMMEHBLINX KBaJIpaTOB

3.4 Odpa3en 3aaHus Uil BbINOJHEHH J1a00paTOPHOI padoThl U MPUMEPHBIN epevYeHb
BOIIPOCOB /IS €€ 3aIHUThI

3amaHust A7 BBIMOJIHEHUS JIAOOPATOPHBIX PabOT U MPUMEPHbIE TIEPEYHU BOIPOCOB I UX
3alUTHl BBUIOKEHBI B AJICKTPOHHOW HH(POPMAIMOHHO-00pazoBarenbHon cpene 3ablKT
NpI'YIIC, nocTynHo# 00y4JaronemMycst uepe3 ero JIMYHbII KaOuHeT.

Huxe npuBenen obpasen 3aaHust AJis BBIIIOJIHEHUS J1aOOpaTOPHON pabOThl M MIPUMEPHBIi
nepeveHb BOIIPOCOB VIS €€ 3alUThI, IPeyCMOTPEHHask pabodel mporpaMMoil TUCIMITIIMHBI.

OO0pa3zer] 3a1aHus TS BBIMOJIHEHHS Ja00paTOPHOI paboThI U IPUMEPHBIH NepedeHb BOIPOCOB
JUIS €€ 3aLUThI

JlabopaTopuasi padora Ne 1 «UcciaenoBanue 3akoHa Oma ajsi mpocreiiieil uenu
NOCTOSIHHOI'0 TOKA C IpUMeHeHneM cuctembl Multisim»

3aganue

JlaGopaTopHasi paboTa COCTOUT U3 ABYX YacTeH, e B IepBOH HEOOXOAUMO:

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

2.Ycranosuth napametpsl DJIC V u conporusnenuii 1R u 2R corimacHo HCXOIHBIM
JAaHHBIM;

3.IIpousBecTr Tpu OMBITA U 3aHECTH TIOKA3aHUsI aMIIEPMETPa U BOJIHTMETPOB B TAOJIHILY;

OmnpiT Nel — CHATB MOKa3aHus MPUOOPOB B MOJIOKEHUH, KOTIa KITF0Y A HAXOIUTCS B
3aMKHYTOM II0JI0’KE€HUH, a KIIt04 B B pa3oMKHYTOM;

OmnbiT Ne2 —CHsATh TTOKa3aHUS TPUOOPOB B MOJTOKEHHUH, KOT/Ia KITF0Y A HaXOTUTCS B
Pa30MKHYTOM MOJIOXKEHUH, a KIItou B B 3aMKHYyTOM;

OmnbiT Ne3 — CHsATh OKa3aHUs IPUOOPOB B TIOJIOKEHUH, KOT/1a 00a KIIt04a pa3OMKHYTHI,

4.CBepuTh MoKa3aHus MpUOOPOB ¢ hopMysIaMHu.



Bo BTOpOIi yacTu 1a00paTopHOM paboThl HEOOXOAMMO:

1.Cobpatb B mporpamme Multisim 0JHOKOHTYPHYIO LI€Ib, COCTOSIIYIO U3 HCTOYHUKOB
HanpspkeHusa V1, V2 u pe3uctopos ¢ conpotusieHusmu 1R, 2R.

VYcranosuts napamerpsl DJC V1, V2 u conporusnenuii 1R, 2R cornacHo nexoaHeiM

JaHHBIM,

3.Ilpou3BecTH OMBIT U 3aHECTU MIOKA3aHUS aMIIEPMETPA U BOJIBTMETPA B TaOIHILY;
4.1IpoBepuTh Bce NOKa3zaHUsl IPUOOPOB MO pacyeTHBHIM hopMyliaM

IIpuMepHbIii epedeHb BOMPOCOB VIS 3aIUTHI JJa00paTOPHOIi patoThI

1.ChopmynupoBaTs 3akoH Oma 117151 ydacTka 1enu. Yem oH oTaumvaercs ot 3akoHa Oma 1yis
HOJIHOM 1enu?

2. ChopmynupoBaTh IEPBBIA U BTOPO 3akoHbI Kupxroda.

3.Yro mpencrapuseT co0o0il PeKUM XOJIOCTOrO X0/1a M PEKUM KOPOTKOTO 3aMBIKaHUS ?

3.5 IlepeyeHpb TeopeTHYECKUX BOMPOCOB K IK3AMEHY
(n71 OTICHKY 3HAHMIA)

Paznen 1. OHpe)ICJ'ICHI/IC MaTeMaTHYEeCKOMN MOJCIN, MATCEMATHYCCKOI'0O, MMHUTALITMOHHOI'O U
CTaTUYCCKOro MOJACIMPOBAHUA

1.

SR

OcHOBHBIE TIOHATHS M ONPENCICHUS MaTEeMaTHYeCKOro MoxaenuposaHus. llenn
MOJIETUPOBAHUS.

HMMuTaliuoOHHOE MOACIMPOBAHUE: ONPEACIICHUE, LIEIH 3a1a4u.

Craructuueckoe MOJIeIMpPOBaHHE: ONIPEIETICHNE, LIENIN U 3aauu.

[Tpuniun BeI6Opa Mojenu

XapakTepUCTUKH TOUHOCTH MOJEe

Pasgen 2. Cratnueckie Moaenu

1.
2.

3.
4.
5

OcHOBHBIE IOHATHSA U ONIPENETIEHHS CTATUCTUYECKOIO MOIETIMPOBAHUS.

Mopnenu pemenus auddepenunanbHbix ypaBHeHui: Komm; bepnymnm; Jlarpanka;
Pynre-Kyrra.

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

Mogenu uHTETpaNIbHBIX MpeoOpazoBanuii: Dypee; Jlamnaca; Jlekommo3unus

Paznen 3. Yucnennoe unrerpupoBanue GyHKIUN

el

Llenu 1 3a1a4n YUCIEHHOTO MHTETPUPOBAHUS (PYHKIIUI.
MeTtop! nHTErpupOBaHus QYHKIUH.

Merop IIpsmMoyronsHUKOB

Merton Tpanenuit

Meton Cumiicona

Pazpnen 4. Jlunamuueckrue MOACIU

e

JlnHaMHuueckre MOJEIN: METOIBI TOCTPOEHUSI.

Ilenu u 3a1a4u TMHAMUYECKUX MOJEIEH.
MopenrpoBanue JUHAMUYECKAX CUCTEM
MMHTaLIMOHHOE MOJEIUPOBAHUE DIIEKTPOIHEPTETUKHU.
YPOBHU JOCTOBEPHOCTH MATEMATHYECKUX MOJIEIEN

Paznen 5. CtpykTtypHOE MOAEIHpPOBaHUE. 3HAKOMCTBO C MTAKETOM MPUKJIAIHBIX MpOrpaMMm
Matlab (Simulink)

l.
2.

[Henn nocTosinHOTO TOKA B cpene MATLAB
ITepexoanbie npoueccel B RL-nensix



DaKTOpHBIN aHAIN3
AHanu3 BpeMEHHBIX PS10B
JloBepuUTENIbHBIN HHTEPBAI

kW

3.6 TunoBbie NpaKTHYECKHE 32JAHUS K IK3aMeHY
(17151 OLIEHKH YMEHUI)

Pacnipenenenne npakTUYECKUX 3aJaHUM K 9SK3aMEHY HAxXOJMUTCS B 3aKPBITOM IS
oOydaromuxcst jocryne. Pa3paOoTaHHBII KOMILUIEKT THUIOBBIX MPAaKTUYECKUX 3aJaHUN K
DK3aMEHY HE BBICTABJISCTCS B DJJIEKTPOHHYIO WH(MOPMAIMOHHO-00PAa30BATEIBHYIO CpEay
3a6MKT UpI'VIIC, a xpanutcs Ha kadenpe-pa3padoTurke B coctaBe POC mo JUCIUTUIMHE.

Hwxe nmpuBenieH o0paselr THMIOBBIX MPAKTUYCCKUX 3aJJaHUH K IK3aMEHY.

OO6pa3zerr TUTIOBBIX MPAKTUYECKUX 3aIaHUM K IK3aMEHY

Meroas! n3MEPEHUN HAPSKEHUM Ha pese
Meroanka u3MepeHus mapaMeTpoB 1enell NOCTOSHHOTO TOKA
Meroauka n3mMepeHus napaMmeTpoB LEenel NEPEMEHHOT0 TOKa
MeTtouka u3MepeHus mapameTpoB TpEXPa3HbIX IeTel IepeMEeHHOT0 TOKa
Meroas! onpenenenus napamerpos PLI mocTOSHHOro Toka: METOJ XOJIOCTOrO X0Aa U
KOPOTKOTO 3aMbIKAHMUSI.

6. Meroapl onpeaeneHus mapameTpoB PL] mocTosTHHOTO TOKa: METO, HEe TPEOYIOIIHA
OTKJIFOUEHUS ITyTEBOTO peJie.

7.  Meroas! onpenenenus napamerpos PL mocTOSHHOro Toka: METOJ ABYX KOPOTKUX
3aMBIKaHUU.

8.  Mertons! onpenenenus napamerpoB PLl mocTossHHOTO TOKA: METO OJTHOTO KOPOTKOTO
3aMbIKaHUA ¢ TpadOaHATUTHIECKUM PACUETOM.

9. Meroasl onpeneneHus napametpos PLl mepemeHHOro TOKa: METOJ XOJIOCTOrO XO/a U
KOPOTKOTO 3aMbIKAHMUS.

10. Metoas! onpenenenus napamerpo PL nepemenHoro Toka: meTo, He TpeOyOIUIA
MU3MEPEHMS apTyMEHTa.

11. Meroas! onpenenenus napamerpos PLI nepeMeHHOro Toka: METOI ABYX KOPOTKUX
3aMBIKaHUU.

12. Meroasl ompenenenus: napametrpoB Pl mepemeHHOro Toka: METON SJIEKTPUUYECKH
JJIMHHOW JIMHUMU.

Al

3.7 TunoBble NpaKkTHYeCKUE 3a1aHUS K IK3aMeHy
(U1 OLIEHKM HABBIKOB U (WJIN) OIBITA JIEATETBHOCTH)

Pacnipenenenne npakTUYECKUX 3aJaHMM K SK3aMEHY HAaxOJMUTCS B 3aKpPBITOM IS
oOyJaronuxcsi goctymne. Pa3paOoTaHHBIM KOMIUIEKT THIOBBIX MPAKTUYECKUX 3aJaHUA K
DK3aMEHY HE BBICTABISETCS B DJJIEKTPOHHYIO HWHGOPMAIMOHHO-00PAa30BaTENbHYIO CpEeay
3a6MKT UpI'VIIC, a xpanutcs Ha kadenpe-pa3padorunke B coctaBe POC mo JuCIuIuInHe.

Huxe nmpuBesieH oOpasell THMIOBBIX MPAKTUYECKUX 3a/JaHUH K DK3aMEHY.

06pa3eu TUIIOBBIX IMTPAKTHUYCCKUX 3aJlaHuM K 9K3aMCHY

1. WUmeercs pesucrop conpotusieHueM 5,1 MOM, yepe3 KOTOpbIi POTEKAET TOK, PABHBIN
200 MxA. MakcuManbHOE 3HaYE€HHE MOIIHOCTH paccesHus P pis pesuctopa P max = 250 mBT.
Paccuurate 3Hauenue P nnsg pganHoro Toka u cpaBHATH ¢ P max, a Takxke paccuuTarh C
TOYHOCTBIO JO €AMHHUI] MHKpOaMIIep MAaKCUMaJIbHO BO3MOXKHOE€ 3HadeHHe Toka Imax,
cooTBeTcTBYIOIIEEe P max .



2. Nwmeertcs koHneHcatop eMkocThio 100 nd. B HayaabHBIA MOMEHT OIbITa KOHIEHCATOP
pa3pspkeH, 3areM ero B TedeHue 20 MKC 3apsyKaloT NOCTOSHHBIM TOKOM, 3Hau€HUE KOTOPOIo
TpeOyercs omnpenenauTb. llociae 3TOro u3MepsAT HampsHKEHHE Ha KOHJIEHCATOpe, KOTOpoe
oka3sbIBaeTcs paBHbIM 1 MB. Onpenennre BelpaX€HHOE B HAHOAMIIEpaxX 3HAYEHHUE TOKA.

3. Bepxusist rpaHuna paboyeil IMOJOCHI YacTOT 3JIEKTPOHHO-IYY4EBOTO Ocuuiuiorpada
ONpEAEsAeTCs CHaJ0M €ro aMIUIMTYAHO-4aCTOTHOW XapaKTePUCTHKH (T.€. YMEHbIIEHUEM
YyBCTBUTEJIBHOCTH KaHAJIa BEPTUKAIBHOIO OTKJIOHEHUS SYIIPU YBEJIIMYEHHH YaCTOThl BXOJHOTO
HAIPsDKEHUST OTHOCUTENIBHO 3HAYEHUs YyBCTBUTEJIBHOCTH Ha NMOCTOAHHOM Toke Sy ,0 ) Ha 31b.
Bripaszute cooTBETCTBYIOIIEE H3MEHEHNE YYBCTBUTEIBHOCTH dSy B IpOIEHTAX.

4. Pe3uctop, COIIPOTUBIIEHUE KOTOPOIrO TpeOyeTCst U3MEPUTD, COEIMHEH TOCIIEA0BATENBHO
¢ Mepoit comporuBieHus. HomunansHoe 3Hauenne mMepel — R 0= 1 kOm. O6pa3zoBaBmasics
[eNb MOJAKII0YeHA K UCTOYHUKY CTa0MIbHOrO ToKa I . BoiabTMeTpoM, BXOJHOE COMPOTHBIICHHUE
koroporo R V =100 kOm, moouyepeiHO U3MEPSIOT MaJACHUS HAMPSHKEHUS HAa 000UX pE3nCTOpax.
[TomyueHHblE 3HAYEHHST — COOTBETCTBEHHO JJIi H3MEPSAEMOro  CONPOTHUBIEHUS U
conpotuBiiennss Mepel, U= 3,5 B uUO= 0,5 B. HMckomoe 3HaueHHE BBIYUCISAIOT I10
dopmyne R=ROU/UO0O, B koTOpoil HE yuuTHIBaeTCSI KOHEYHOE 3HauYeHue R V , m3-3a uero
BO3HUKAET MeToau4ecKas norpemHocts dM . Paccunraiite 3nauenue dm .

5. HomunaneHas ¢pyHkuus npeodpasoBanus mudpoanasorosoro npeodpazosarens (LIAIT)
umeer ciuenyomuid Bua: [lmom= 4 MA + 16 MA (N/Nmax), rie N— kox Ha BXone
HAIL Nmax= 2m—- 1l,m= 16 — uncio JIBOWYHBIX pa3psaoB BxomHoro koma I[AIIL
Hopmupyromee 3nauenue it Bxoga — N N =N max , ana Beixona — I N = 20 MA. Ilocne
nonaun Ha Bxoja LIAIl koma N = 214 ompeneneHo IEHCTBUTENBHOE 3HAUEHUE BBIXOIHOIO
toka I 1 = 8,002 MA. Paccuuraiite DBX , dBX , gBX , DBBIX , dBBIX , gBBIX .

6. Boaptmerp V 1 kmacca TounHoctu 1,0 ¢ auanmazonom mnoxasanuit (0...100) B u
BosbT™METpP V 2 Kitacca TouHoctd 2,0 ¢ auamnasoHoM mnokazaHui (—50...50) B monkmrodeHsl K
OJIHOMY WCTOYHUKY HamnpspkeHus. W3mepeHuss mnpoBOJSTCS TPH HOPMAIbHBIX YCIOBHUSX,
HOTPEIIHOCTH OTCUMTHIBaHUS TpeHeOpexkumo Manel. U1l= 4566 B nU2= 475 B —
noka3zanus VI u 'V 2 coorBeTcTBeHHO. MOXHO JIM yTBEpX,AaTh, YTO XOTS Obl OJIMH U3
BOJILTMETPOB HE OTBEYAET YKA3aHHOMY JJIL HETO KJaccy TOYHOCTU?

7. BonpTmerpoMm ¢ aumanasoHoMm mnokaszaHui (0...30) B u mpeneinoMm nomyckaeMoit
npuBeneHHOoM norpemHocty 0,5 % BBINOIHEHO U3MEpeHNe HanpsbkeHus. [loydyeHHoe 3HaueHne
paBusiercs 9,5 B. Tlocne onpenenenus 0oee TOUHBIM BOJIBTMETPOM JIEHCTBUTEIHHOTO 3HAUCHUS
HaIPSKEHUSI BBIACHUIIOCh, YTO OTHOCUTEJIbHAsI MOTPEIIHOCTh MEPBOr0 BOJIBTMETPA COCTaBMIIA
1,5 %.

8. M3meputenb CONPOTHBIEHHS MOAKIOYAETCS K OOBEKTY H3MEPEHHUs C IOMOIIBIO
JBYXIIPOBOJAHON JIMHHUM CBSI3U. BiMsiHME cONpPOTHBIIEHUS MPOBOJOB Ha PE3yJIbTaThl U3MEPEHUN
HE YUUTHIBAETCS (YTO MPUBOAUT K MOTPEIIHOCTH MeTo1a). [lnana3zon usmepenuit — ot 10 Om g0
1 I'Om.

9. MomHocTts P, motpebnsiemas Harpy3koit (H) or ucrounuka mocrossHHOoro Toka (M),
U3MEpSETCs] KOCBEHHO € MOMOIIBIO MTOCTOSHHO MOJKIIIOUEHHBIX BosibT™MeTpa (V ) u ammepmerpa
(A). Pacuer BBIITOJIHAETCS o dopmyne P=1U, rael, U — [IOKa3aHUsA
cooTBeTcTBEHHO A V. IIpy 3TOM HE y4YWTHIBaeTCs BIUSHHUE HA pe3ylbTaT H3MEPEHUS
BHYTPEHHET0 CONPOTUBIICHUS TPUOOPOB, UTO MPUBOAUT K MOTPEIIHOCTH METO/IA.



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

B Tabnune mnpuBeneHbl OMHMCAHMS MPOLEAYP MPOBEICHUS KOHTPOJIHHO-OIICHOYHBIX
MEPOINIPUATHI U TIPOLEAYp OIECHUBAHMS PE3YyJIbTATOB OOYUYEHHS] C TOMOIIBIO OLIEHOYHBIX
CPEICTB B COOTBETCTBHH € pabouell MporpaMMoil IUCHUTUTHHBY/ TPAKTHKY.

HanmenoBanue
OLICHOMHOTO OmnwmcaHus MpoIeAYPHI MPOBEACHUS KOHTPOIBFHO-OIIEHOYHOTO MEPOTIPHSTHS
U [IPOLENYPHI OLICHUBAHUS PE3YILTATOB O0YUECHUS
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 yacreit), chopmynupoBanubiMu B [lonoxennn «TpedoBanust k
0(pOPMIICHHIO TEKCTOBOM M Tpaduueckoii JokyMeHTaui. HOPMOKOHTPOIbY B MOCIEIHEH
pemakuuu. BrmonHeHHas — KOHTponbHas  paboTra  mepemaeTcss [UIS  IIPOBEPKH
MperoaBaTel0 B YCTAHOBICHHBIE CPOKH. ECIM KOHTposbHas paboTa BHINIONHEHA HE B
COOTBETCTBHUH C YKa3aHUSIMH HJIH HE B IIOTHOM 00bhEMe, OHa BO3BpaIacTCs Ha JOPadOTKY

Kontponbnas pabora

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€MBbI, KOJIMYECTBO 3aJlaHui B TecTe, BpeMs BBINIOJHEHUs. Pe3ylnbTaThl TeCTUPOBAaHUS
BUJIHBI 00yUaloleMycs Ha KOMITBIOTEpE cpasy Iocjie NPOX0XKISHUS TecTa

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

3amura o .
1ABODATODHOI [peniofaBarens Ha 71abOpaTOpPHON paboTe, MNPEAIISCTBYIONICH 3aHSITHUIO IPOBEICHUS
pa6o§m P 3alUThl  JTAOOpATOpHO# paboThl, JOBOJAMT O OOYYAIOIIUXCS: HOMEp 3allHIaeMOi

nmabopaTOpHOH pabOTHL, BpeMs Ha 3alIUTy Jab0paTOPHON pabOTHL
[IpenogaBarenis WHGOPMHUPYET OOYYAIOIIMXCS O pe3ysibTaTaX 3allUThl J1abopaTOPHON
paboTHI cpa3y Nocie ee KOHTPOJIbHO-OLICHOYHOT0 MEPONPHATHS

CobeceoBanue, MpeaycMOTPeHHOe paboueil mporpaMMoi JTUCHHUILTHHBL, POBOAUTCS HA
MpaKTHYeCKOM 3aHsATHH. [IpenogaBaTesp Ha MPAKTHYECKOM 3aHSTHH, MPEIIICCTBYIONIEM
CobecenoBanue 3aHATUIO MPOBEACHUS KOHTPOJS, JOBOIUT JO OOYYAIOMIMXCS TEMY, BOMPOCHI IS
MOJATOTOBKU K coOeceoBanuio. Pe3ynbTaThl coOecejoBaHHs MPENoiaBareib JOBOJUT 10
00y4JarImuxcs cpasy Mocjie 3aBepiieHust cooece10BaHus

I[J'ISI opranu3anvi U IMPOBCACHHA HpOMGX(YTOqHOﬁ arTecTalli COCTAaBJIIAKOTCA TUIIOBBIC
KOHTPOJIbHBIE 33/IaHUs WJIM WHBIE MaTepuaibl, HEOOXOAUMBIE ISl OICHKW 3HAHWM, YMEHHIA,
HaBbIKOB M (MJIM) OIbITa JEATENbHOCTH, XapaKTEpU3YIOLIUX d3Tanbl  (OpMUPOBaHUS
KOMIIETEHIIHI B MPOIIECCE OCBOSHUS 00pa30BaTeIbHOM MPOTPAMMBI.

HepequL TCOPECTUUCCKHUX BOIIPOCOB U THUIIOBBIC MPAKTHYCCKUEC 3aJaHUA Pa3HOTO YPOBHA
CJIOKHOCTH ISl TIPOBEJICHUS MTPOMEKYTOUHOM aTTecTaly oOyJaroluecs Moy4aT B Havyaie
ceMecTpa 4epe3 dJIEKTPOHHYI HH(POpMalMOHHO-o0pa3oBarenbHyto cpeny 3aollKT Upl'YIIC
(TUYHBIN KaOMHET 00ydJaroIerocs).

Onucanue npoueayp NpoBeieHUs: MPOMeKYTOUHOI aTTecTanuu B (popme IK3aMeHa
U OLlCHUBAHUS Pe3y/JIbTAaTOB 00y4eHU s

[IpomexyTouHnas arrectanmuss B (QopMe DdK3aMeHa TPOBOJUTCA MYTEM YCTHOTO
coOeceoBaHus 1O OuieTaM WK B (pOpMe KOMITbIOTEPHOTO TECTUPOBAHUS.

[Ipn mpoBemeHUM TMPOMEXKYTOUHOH arTectanuu B Qopme cobeceqoBaHUS OWIIETHI
COCTABIISIIOTCS TaKUM 00pa3oM, YTOObI KaKIbIM W3 HHUX BKJIIOYal B CeOsl TECOpETUUYECKHE
BOTIPOCHI U TIPAKTHUECKUE 3aJaHMUSI.

buner comepXuT: OAMH TEOPETHYECKUM BOMPOC ISl OLICHKH 3HaHUM. TeopeTuyeckue




BOIPOCHI BRIOUPAIOTCS U3 NIEPEYHS BOMIPOCOB K IK3aMEHY; [1Ba MPAKTUUYECKUX 3a/laHus: OJJHO U3
HUX JIJIS1 OIICHKU YMEHUU (BBIOMPACTCS U3 MEPEYHs TUIOBBIX MPOCTHIX MPAKTUYECKUX 3aTaHHUH K
9K3aMEeHY); APYroe MpakTUYecKoe 3aJJaHue JIJIs OLIEHKH HaBBIKOB U (WUJIM) OMbITA AEATEIbHOCTU
(BBIOMpAIOTCA U3 TIEPEYHs THIIOBBIX MPAKTHUECKUX 3aaHUH K K3aMEHY).

Pacripenenienrie  TeOpeTHMUECKMX  BONPOCOB M NPAKTHUYECKUX  3aJaHUd 1O
9K3aMEHAIIMOHHBIM  OWJeTaM HaXOAWUTCS B  3aKphITOM s OOy4aromuxcs JIOCTYIIE.
PazpabGorannbiii koMruiekT OwmieToB (25-30 OWIETOB) HE BBICTABIACTCS B JJICKTPOHHYIO
uHpopMannoHHO-00pa3oBarenbHyo cpeny 3abolKT HUpI'VIIC, a xpanutcs Ha Kadexape-
paspadbotrunke ®OC Ha 6ymaknoM HocuTene B cocrape @OC 1o TUCHHUIUIAHE.

Ha sx3amene oOyuatomuiicss 6epeT Ouier, A MOATOTOBKH OTBETA HA DK3aMEHAIMOHHBIN
Oowier oOyuwaroniemycs OTBOAUTCS BpeMsi B mpenenax 45 muHyr. B mpouecce orera
oOyyaromierocss Ha BONPOCHl M 3aJaHUd OWJeTa, TpenojaBaTelb MOXET 3a/1aBaTh
JOTIOTHUTEIbHBIE BOIPOCHI.

Kaxnprii Bompoc/3aganue Ouiera OLIEHMBAETCS MO YeThIpeXOalIbHON cHcTeMe, a jalee
BBIUKCIISIETCST CpefiHee apu(MeTHYecKoe OIEHOK, MOMYyYEHHBIX 3a KaKIbli BOIPOC/3a/aHue.
Cpennee apudmeTnvecKkoe OIEHOK OKPYTIISIETCS 10 LEJIOTO 10 MPaBUJIaM OKPYTJICHHS.

[Ipu mpoBeneHUU MPOMEKYTOUHON arTecTaluu B GopMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOro 3afaHus Gopmupyerca uz T3 no gucuumiuHe ciaydailHIM 00pa3oM, HO ¢
ycnoBueM: 50 % 3amaHuil TOMKHBI OBITH 3aJaHUSMU OTKpheITOoro Tuma u 50 % 3amaHuii —
3aKpBITOTO TUIIA.

Oo0pa3zen 3K3aMeHALMOHHOTO OuJIeTa

¢ & Bo0oma YrBepikiaio

20 - 20 JK3aMeHalMOHHBII Oniter Ne 1 3aBenyronuii kKapeapoit
yqegﬁ;ﬁ ron o JuctumnHe «MaTtemaTudeckoe DIeKTPOCHAGKEHHE
MOJIETTMPOBAHHUE CHCTEM U IPOIIECCOB)» 3a6MKT UpI'VIIC

C.A. Ounummos

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 — xox Ha Bxozae 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 1eiicTBUTEIbHOE 3HaUEHHE BBIXOIHOTO
toka I 1= 8,002 mA. Paccuuraiite DBX , dBX , gBX , DBBIX , dBBIX , gBBIX .

Cocrasmwi: Manukosckuii A.C.




