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AHHOTaNINA

Hucuunnuna «MojenupoBaHie W ONTHUMHU3ALUS B AJIEKTPOIHEPIETHKE» BXOAUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «DnekTposHepreTKa 1 AIEKTPOTEXHUKa» HAIPaBJIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0pa3oBaTeNbHOIl MpOrpaMMbl U HalpaBiieHa Ha YriayOleHHoe (OpMHpOBAHHE CIETYIOIMINX
KOMIIETECHIIUH:

I[IK-2  «CnocobGeH  yd4acTBOBaTh B HAy4HBIX  HCCIEAOBAHUSAX  OOBEKTOB
po(hecCHOHATLHOM IS TEIIEHOCTI

CopepxaHue TUCIUILUIMHBI OXBaTbIBAE€T KPYT BOMPOCOB, CBA3AHHBIX C MOJCIUPOBAHHEM
IPOIIECCOB U OOBEKTOB 3JICKTPOIHEPTeTHKE C IENBI0 00ECIeUeHUs] ONTUMHU3AINH Pad0YnX
MIPOLIECCOB.

[IperonaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyOUHe (OPMBI OpraHH3aIud
y4eOHOro IMpoliecca: JEeKINH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs arTecTanus B opme AudhepeHInPOBAHHOTO 3a4eTa.

OO0mast TpyT0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusl JUCHUTIITUHBI

dopmupoBaHue y o0ydaroumxcs npopeccuoHanbHbIX 3HAHUI 1 YMEHUN B COOTBETCTBUHU
¢ ®I'OC BO ¢ yyeTtoMm npuMeEHEHHUsI COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB MOJACIUPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3paboTKy ONTHMAaJbHBIX
CUCTEM YIIPaBJICHUS W (QYHKIIMOHUPOBAHUS CIOKHBIX TEXHHUECKHUX MPOIECCOB B 000PYT0BAHUN
U CHUCTEMAaX »JJEKTPOIHEPreTHYecKor otpaciau./lucuuniamHa BXOAUT B COCTaB  4acTw,
dbopMupyeMoil ydaCTHHKaMHU 0Opa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHONH MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JlucumnnunHa sBisercss (aKyJIbTaTUBHOW JMCHUIUIMHOW IO  HAlpaBJICHUIO
00pasoBarTenbHOM ITporpamMMBbl Beiciiero oopasoanus (pamee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHHs AUCHUILTUHBI OOYYarOIIUICS MOJDKEH 00JIaaTh CIeAyIOIIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIINM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n Kox n HanMeHOBaHME HHIMKATOpaA JOCTUKEHHUS
HaVMEHOBAHHUE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETCHIIMU

[1K-2 Coocoben
y4acTBOBAaTh B

HAyYHBIX
[IpodeccuonanbHbie o [1K-2./1.3 obpabaTbIBaeT pe3ynabTaThl
UCCIICIOBAHMSIX
KOMTICTCHITHH IKCIIEPUMEHTOB
00BEKTOB
npodeccuoHaNbHOM
JIESITSIIBHOCTH

2. Mecro nucnuruiiHbEL B cTpykType OI1

JucuunimHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHUH CIICTYIONTUX TUCIIUILINH:

— «OHepreTuyeckas JICKTPOHUKA),

— «OJIEKTpHYECKHE CHCTEMBI M CETH,

— «OO011ast PHEPTETHKAY

3HaHUsA, TOJIyYEHHbIE MPU M3YYEHUM MaTepuaia JaHHOW JUCUUILIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAYEeHHE, TaK W BCIIOMOTATEIbHOE WCIIOJIB30BAaHUE TMPU TMPOXOKICHUU
MPOU3BOJICTBEHHON MPEATUTUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOW KBaTH(PUKAIIMOHHON
paboThI, M U3YYCHUH IPYTUX JUCIUTUINH:

— «MareMaTH4YeCcKHe METObI MCCIIETOBAHU,

— «OcCHOBBI peIeiHOM 3aITUTHI 1 aBTOMATHKN,

— «DJIEeKTPOCHAOKECHHEY .

3. O0beM U TPyJO0EMKOCTb JUCLIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCHUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh TUCIUIITNHbI

TpynoemMkocTh 1o
Bun yuebHol paboThl Bcero ceMecTpam
Neb
1 2 3




Oowan mpyooemKocmep OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuvie 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nexrun (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3ansrus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu’ 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, M. Hudd. 3au.
k3. %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Jlexnuu 113 JIP KII CPC

Pa3nensl, TEMBI JUCIATUIMHBI (qac) (C3) (qac) (qac) | (aac)

Cemectp 6

Paznen 1. BBenenue B MosienupoBanue padboThl
HHEPreTUUECKUX OOBEKTOB U MIPOLIECCOB.

Tema 1.1. CriocoOb1 MOi€TMPOBaHUS PAOOTHI
HHEPreTUUECKUX 0OBEKTOB U MIPOLIECCOB.

Tema 1.2. Metonbl, npUMeHsieMble B TOCTPOSHUH
MaTeMaTUUECKUX MOJEIEH.

Tema 1.3. IIporpaMmbl TMHAMHUYECKOTO
moaenupoBanus MatLab, SiminTech.

Tema 1.4. Mcnonp3oBaHue s36IK0B
IPOrpaMMHUPOBAHHUS B MOJIETTUPOBAHUU.

Pasnen 2. MaTteMaTHiecKre MOJIEIIH OIMHCAHUS
paboThI OOBEKTOB U MPOIIECCOB
AIIEKTPOIHEPTETUKH.

Tema 2.1. OCHOBHBIEC MOJIENTH, IPUMEHSIEMBIC B
AIIEKTPOIHEPTETUKE.

Tema 2.2. ITocTpoeHHe MaTeMaTHYECKON MOJICITH
paboThI PHEPTETHUECKOTO OOBEKTA.

Tema 2.3. KimtoueBble 0COOEHHOCTH U pa3inyus B
OMHCAaHUU PAOOTHI PHEPTETUYECKUX MTPOILIECCOB H
00BEKTOB.




Paznen 3. IloctpoeHune Mojenei SHEPreTHIECKUX
00BEKTOB C UCIIOJIB30BAHUEM ITPOrpPaMM
JTUHAMHYECKOTO MOJICTTMPOBAHUS U SI3BIKOB
IPOrPaMMHUPOBAHUS.

Tema 3.1. [TocTpoeHunem mosenei
SHEPreTUYeCKUX 0O0BEKTOB U MPOLIECCOB B
MatLab u SiminTech.

Tema 3.2. Hactpoiika mOCTpOCHHOM
MaTeMaTHYECKOW MOJIENIN ONUCAHUS PAOOTHI
SHEPreTUYECKHUX MPOIECCOB B MIPOrpaMMax
JUHAMUYECKOI0 MOJIEIMPOBAHUS.

Tema 3.3. Hcnionp3oBaHue si3bIKa
nporpamMupoBanus Python B MoieinpoBaHuu
AIEKTPOIHEPreTUUECKUX MPOLIECCOB.

Paznen 4. Ontumuzanust paboThl SHEPrETHYECKIX
00BEKTOB WJIM MIPOLIECCOB HA OCHOBE PE3YyJIbTaTOB
MOJICTTHPOBAHUSL.

Tema 4.1. OcHOBHBIE CITOCOOLI OIITUMHU3AIIUI
paboThI SHEPTETUICCKIX O0BEKTOB HIIH
MIPOIIECCOB.

Tema 4.2. 3aBUCHUMOCTh TEXHUYECKUX U
SKOHOMHYECKUX MapaMeTPOB MOJICTHPYEMbBIX
MIPOIIECCOB.

Tewma 4.3. [lpumep onTuMHU3aIuu pabOThI
YHEPreTHUECKUX OOHEKTOB Ha OCHOBE
CTOXaCTUYCCKOM MOJICIIH.

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakTyeckass MOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHHUHU
oOydJalImMMHUCs  OINpENeJIeHHbIX  TPYAOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oyn;yuien
npodecCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO KA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Paznen 1. BBenenue B MogenupoBanue pabOThI DHEPTETHIECKUX
00BEKTOB U MPOLIECCOB.

Tema 1.1. CiocoOb1 MOIETUPOBaHUS PA0OTHI SIHEPTETUYECKUX
00BEKTOB U MPOLIECCOB.

Tema 1.2. MeTonbl, mpuMeHsIeMbIE B TIOCTPOSHUH
MaTEMaTUYECKUX MOJEIIEH.

Tema 1.3. [IporpaMmbl THHAMHUYECKOTO MOAEITUPOBAHUS
MatLab, SiminTech.

Tewma 1.4. Mcnonp30oBaHue A3bIKOB IPOIPaMMHUPOBAHHUS B
MOJIEJTUPOBAHUH.

2 Paznen 2. Marematudeckue MoIeNId ONUCaHUs pabOThl 0OBEKTOB
U TIPOIIECCOB AJIEKTPOIHEPTCTUKH.

Tema 2.1. OcHOBHBIE MOJI€TTH, IPUMEHSIEMBIC B
AIIEKTPOIHEPTETUKE.
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Tema 2.2. [locTpoeHre MaTeMaTHUYECKOM MOJIENN PAOOTHI
HHEPreTUYECKOro OOBEKTa.

Tema 2.3. KinroueBble 0COOCHHOCTHU M Pa3IMYMsl B OMIUCAHUH
PabOTHI SHEPTETHUECKHX MPOLECCOB U OOBEKTOB.

3 Pazpnen 3. Iloctpoenue mojiesneit 3HEPreTHYecKux 00bEKTOB C
MCIOJIb30BaHUEM MPOTrpaMM JIUHAMUYECKOTO MOJCIMPOBAHUS U
SI3BIKOB ITPOTPAMMHUPOBAHHSI.

Tema 3.1. [loctpoeHneM Mopeel SJHEPTETUUECKUX 0OBEKTOB U
nporieccoB B MatLab u SiminTech.

Tema 3.2. Hactpoiika NOCTpOCHHON MaTEMAaTU4YECKOW MOJIETH
onucaHus paboThI SHEPTETUYECKHUX MPOLIECCOB B IPOTrpaMMax
JTUHAMHYECKOT0 MOJICTHUPOBAHUSI.

Tema 3.3. Mcnonb3oBanue si3bika nporpaMmupoBanus Python B
MOJICTTUPOBAHUH IEKTPOIHEPTETHUECKUX MPOIIECCOB.

4 Paznen 4. Ontumu3anyst paboThI SHEPTETUYECKIX 00BEKTOB HITH
IPOILIECCOB HAa OCHOBE PE3YJIbTATOB MOJIEIUPOBAHUS.

Tema 4.1. OcHOBHBIE CTIOCOOBI ONITUMHU3AINH PAOOTHI
HHEPreTUYECKUX 0OBEKTOB I MIPOLIECCOB.

Tema 4.2. 3aBUCUMOCTh TEXHHUYECKUX U SKOHOMUYECKUX
apaMeTpOB MOJIEIUPYEMBIX ITPOLIECCOB.

Tema 4.3. Ilpumep onTumMu3anuu pabOTHl SHEPTETUIECKUX
00BEKTOB Ha OCHOBE CTOXAaCTHUYECKOW MOJIEIIH.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/EHBI B TAOJIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 aHux No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyloeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL

(dac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero \ \ \

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne HaumenoBanne 1abopaTtopHbIX paboT TpyRoGMKOCTS, | MPaKTHIECKOIH | pasaena
/1 (gac) MMOATOTOBKH, | JUCIIHI

(gac) JIMHBI
Cemectp 6
1 Hccnenosanne BIMSHUA HOMUHAILHOTO 4 1
YpOBHS HANPsDKEHUS HA pa3Mep U CTOMMOCTh
3JIEKTPOJIBUTATENCH
2 Tomnonorust cXeM 1 YpOBHU HalpPsKEHUs 4 2
3 AHaM3 CTOUMOCTH PHEPTUH IS 4 3
OKEaHMYECKHUX M PEYHBIX TYpOUH
4 AHaM3 MarHUTHOTO TIOJISI SJIEKTPUUECKON 5 4
MaIIHHbBI
Bcero 17
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4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aromuxcs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
M3yueHune TeopeTUyecKoro Marepuasia 20 20

nucuuriniel (TO)

Kypcoroe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamaee 3ananue (/J13) 10 10

KonTponbubie paboTel 3a0uHUKOB (KP3)

IToaroroBka K MpoMexXyTOUHOU

arrectanuu (I1A) 8 8

Bcero: 38 38

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIbHON pabOThI 00YUYaIONINXCS MO TUCIUTUIHHE (MOIYITIO)

Y4eOHO-MeTOAMYECKNE MaTepHalbl Il CaMOCTOSITENIbHON padOThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

[ugp/ Komi4ecTBo 5K3eMILISPOB B
P bubnuorpaduyeckas ccpliaka OUOIMOTEKE
URL anpec

(KpoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

MonenupoBaHue peKUMOB PabOTHI -
AIIEKTPOIHEPTETHUECKUX CUCTEM: YueOHOe
nocobue / U.A. Myparaes, I'.A. Myparaesa,
H.A. Apocnasckuii, P.I'. Xy3sames, M.I1.
I'opsiueB.-Kazanb: U3a-Bo otnen KI'DY,
2019. - 9%4 c.

MojenupoBaHue B 3JIEKTPOIHEPTEeTHKE:! -
yaeOHoe mocobue / A.®D. lllaranos, N.H.
Bopornukos, M.A. Macrenanenko, 1.K.
[apunos, C.B. AHukyes. — CtaBponosis:
N3n-80 AI'PYC CraB-Koro arpapHoro yH-Ta,
2014. - 140 c.




MaremaTrueckoe MOJEIHUPOBAHIE PEKUMOB -
paboTHI AIEKTPOIHEPTETUUECKUX CUCTEM /
B.H. Koncrantunos — Ka3zanb: M31-B0 oTaen
KI'DY 2014. — 148 c.

HccnenoBanue u MoIeIMPOBAHUE -
3JIEKTpOdHEpreTuueckux cucreM: JILA.
Bnankas, H.I'. CemenoBa — OpenOypr:
OpenOyprckuii roc. yH-T. — Openoypr; 2018.
-40c

7. TlepedeHb 3JIEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOI ceTH «HTepHeT»
[MepeueHn IIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTn «HTepHeT», HEOOXOMMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJEKOMMYHUKAIMOHHOU ceTH «HTEepHEeT»

URL anpec HaumeHnoBanue
https://lib.guap.ru/jirbis2/index.php Dnextponnas oubmunorexa I'YAII
https://driveconstructor.com/applications/wind | DnekTpoHHBI pecypc MOACTUPOBAHHS PAOOTHI

anmaparoB

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHEeueHUs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepedeHpb uConbp3yeMoOro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne l'I/l'I HanmMmenoBanue
1 SiminTech

2 Matlab

3 SmathStudio

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenbr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICcTaBlieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl




No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JeKIMOHHAs ay IUTOPUs 31-04
5 [TepcoHasibHBIE KOMITBIOTEPHI C TIPeaycTaHOBICHHBIM [10 31-04
SiminTech, Matlab, SmathStudio u noctymnom B uHTEpHET

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH AaTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

JuddepenunrpoBaHHbIil 3a4ET Cnucok BOIpOCOB;

TecTrl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS

100-0ayuipHas  mkaia

MOﬂyanO-pCﬁTHHFOBOﬁ CHUCTCMBbI yHI/IBepCI/ITeTa, [mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKana

XapaxrepucTuka chopMHUPOBAHHBIX KOMIIETEHINI

COTIIMYHO»
GavTCHO»

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOHII MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3J1araeT;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHS C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJHO BIIAJICET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHH.

«XOpOoLIO»
(GavTCHO»

— o0yJaromuicss TBEPI0 YCBOWJI MPOTPaMMHBIN MaTepuall, TPaMOTHO
M, TIO0 CYIIECTBY, H3JIaraeT ero, ONWpasCh HAa 3HAHWS OCHOBHOM
JTUTEPaTYPHI;

— HE JIOMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIAJCCT CHCTEMOM CIIEIHMAIM3UPOBAHHBIX TOHSITHH.

«yJIOBJIETBOPUTEITHHO
«3aUTEHO

— o0yyaroluiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTtepual,
[0 CYIIECTBY, M3JIaraeT €ro, ONnupasich Ha 3HAHUS TOJIHKO OCHOBHOMU
JIUTEPaATYpHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyAHseTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUT;

— YaCTUYHO BJIaJIe€T CUCTEMOM CelIMaTU3UPOBAHHBIX MOHITHH.
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO

MaTepuaa;
— JIONMyCKaeT  CYHICCTBCHHBIE  OIMMOKA W  HETOYHOCTH  IPH
«HEYJOBJICTBOPUTEIILHO ]
paccMOTpEeHHUH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUU;
«HE 3a4YTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS;
— He GOPMYJIUPYET BBIBOJIOB M 0000IIICHUI.

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHUN 3HaHHI>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sKx3aMeHa mpeIcTaBiIeHbl B Tadbmwmie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ko
Ne i/m [Tepedens BOmpocoB (3a71a4) Il 9K3aMeHa A
UHAMKATOpa
Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO
Bompocsr (3amaun) ais audd. 3adera nmpeacraBicHbl B Tabauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans audd. 3auera
Kon
Ne i/m ITepeuens BonpocoB (3a1ay) misd aud . 3auera
P P (sazass) st m UHAMKATOpa
1.  Yro takoe ¢usznueckas u MaTeMaTU4YeCcKas MOJIEIH, KaKoBa UX K-2.71.3

CBSI3b B MOJICTTUPOBAHHUH?

2.  Kaxue ocHOBHBIE METO/IbI MOICTTUPOBAHUS UCTIOIB3YIOTCS B
AIEKTPOIHEPTETHUKE, B YEM X OCOOCHHOCTH?

3. OmumuTte npouecc GOpMUPOBAHHS MOAEIH
AEKTPOIHEPTETUYECKOTO 000PYIOBAHUS HA TPHMEPE
ANEKTPUYECKON aCHHXPOHHOW MAIIMHBI.

4. Kaxkuve naHHBIE U TApaMeTPbl HEOOXOIUMBI JIJISI MOJICIIMPOBAHHUS
ANEKTPOIHEPTETUYECKUX MTPOLIECCOB?

5. OnummuTe B 4eM 3aKII0YACTCS 3a/1a4d ONTUMHU3AIUU PAOOTHI
Mouenen?

6. Kakue MeToapl ONTUMHU3ANUNA TPUMEHSFOTCS JIJIS IIOBBIIIICHUS
3¢ (HEeKTUBHOCTH pabOTHI SHEPTETUYECKUX 0OBEKTOB?

7. Kak anropuTmbl ONTUMHU3AINNA TOMOTAIOT B YIIPABICHUU
AJIEKTPOIHEPTETUIECKUMHU CUCTEMaAMU?

8.  Kak meToasl MoieTUpOBaHUs TOMOTAIOT B pa3paboTke
ONITUMAJIBHBIX CHCTEM YIIPaBJICHHS SHEPrOCHCTEMaMu ?

9. Kakue MeToapl MOJICTUPOBAHUS PUMEHSIOTCS TIPU OTIHCAHUS
MIEPEXOJIHBIX MPOIECCOB, B YeM UX 0COOEHHOCTH?

10.  OnwumuTe 3aBUCUMOCTb MEXKIY TEXHUUECKHUMHU U
YKOHOMHYECKUMH TTapaMeTPaMH MOJICTUPYEMBIX TPOIIECCOB
ANEKTPOIHEPTETUKH.

11.  Kakwue 4nCIeHHBIC METO/IBI HCITOJIB3YIOTCS MIPH MOCTPOCHHH
MaTeMaTHYECKUX MOJIeNneii?

12. Kakue ypoBHU MaTeMaTHUECKUX MOJIENIEH CYIIECTBYIOT, B UeM
X 0COOEHHOCTHU?

13. Kakwue kiroueBbie mapaMeTpbl HEOOXOAUMBI JIJIs1 TOCTPOCHUS
MoJieNn TpaHcopmaropa?

14. Yrto Takoe 4HCIEHHBIE METOALI MATEMATUUECKOT'O
MOJICTTUPOBAHUS ?

15. OnumuTe 0COOEHHOCTH MPUMEHEHHS SI3bIKA
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nporpammupoBanusi Python B MoieiupoBaHuu MPOIECCOB
AJIEKTPOIHEPTCTUKH.

16. B 4eM 0COOCHHOCTH MOJIENICH Ha MUKPOYPOBHE?

17. B ueM ocoOeHHOCTH MOjIeNIeld Ha MaKpOypOBHE?

18. B 4eM 0cOOCHHOCTH MOJIeNIel HAa METaypOBHE?

19. B yem 3akitovaercsi pU3NUECKUN CMBICI ITAPAMETPOB CXEMBI
3amerieHus TpanchopmaTtopa?

20.  Kakum 00pa3oM MOJeTUpOBaHHE IOMOTAET TPOrHO3UPOBATH
Harpy3Ky Ha 3J€KTPOCETH?

[lepeuenr TeM st KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOJIHEHUS
B KYpCOBOi1 pabOThI

Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO

Bompocel  myist  mpoBeneHusT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabmuna 18 — [lpumepHbIi IepeyeHb BOPOCOB JJIsl TECTOB

y Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJIUKaTOpa
1 1. Kakas mporpamMma 4garie BCero MCIoab3yeTcs sl MOJICITMPOBAHUS [K-2.J1.3

PaboThI ANEKTPOIHEPTETUYECKUX CUCTEM?

a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

2. Kakue GakTopsl caeIyeT YIUTHIBATh IPU MOJICITHPOBAHUHT
JHEPreTHYECKUX CeTeH IS ONTHMU3AIIH?

a) ToJBKO TEKYIIYI0 CE30HHYIO Harpy3Ky Ha YHEPTOCHCTEMY

b) I'eorpaduueckoe pacmosokKeHne CETH U KITUMATHUECKHE YCITOBHSI
¢) Crapenue o00OpyI0BaHUS U €r0 TEXHUYECKOE COCTOSTHUE

d) IIporHo3 u3MeHeHu# B MOTpeOIeHUH U Tapu(HON CTPYKTYpe

3. ComnocTaBpTe TUIBI IHEPTOCUCTEM C MX XaPAKTEPUCTUKAMH.

1) LlenTpann3oBaHHBIE CUCTEMBI:

2) JleieHTpaIu30BaHHbIE CUCTEMBI:

a) Bricokast HaIeKHOCTB,

b) I'ubkocTs,

c¢) Bricokue 3aTpatel Ha UHOPACTPYKTYPY,

d) JIokanpHOE ynpaBieHue,

e) MacmrabupyemocTsb,

f) 3aBUCUMOCTH OT IEHTPATHHOTO YIIPABICHUS

4. CocTaBbTe IPaBUILHYIO MOCIEI0BATEILHOCTD 3TAIOB Pa3paboTKH
MOJIEIIA YHEPTOCUCTEMBI:

a) Pa3pabotka monenu

b) Ananus maHHBIX

c) Coop maHHBIX

d) IIpumenenune Momemu

e) Banunamnus moaenu

5. Kak Biuser ontuMuzanus 3J1eKTpoceTei Ha CHIYKEHUE 3aTpar B
AIIEKTPOIHEPIETUKE?
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[Ipumeuanue:

3amanue 1 Tuma ¢ BHIOOPOM OJIHOTO BEPHOIO OTBETA W3 YETHIPEX IMPEIJIOKEHHBIX U
000CHOBaHUEM BBIOOpA:

[TonHOE coBnaieHue ¢ BEPHBIM OTBETOM — 1 Oas.

HesepHnbrit oTBeT Min ero orcyrcTBue — 0 6aios.

3amanue 2 TUOa ¢ BBIOOPOM HECKOJIBKMX BapHAHTOB OTBETAa W3 IPEIJIOKCHHBIX H
pa3BepHYTHIM 00OCHOBaHHEM BBIOOpA:

[TosHOE COBIAZICHUE C BEPHBIM OTBETOM 1 Oasut.

OTcyTCcTBHE MUHUMYM OJHOTO MPaBWJIBHO OTBETA WJIM TOJHOE OTCYTCTBYeT oTBeTa — O
0asIoB.

3ananue 3 THIA HA YCTAHOBIIEHUE COOTBETCTBUS:
[TonHOE COoBMazeHNE C BEPHBIM OTBETOM - 1 Gai.
HeBepHoe comocTaBieHrnEe OTBETOB WIIM OTCYTCTBUE O0TBeTa — () OaljIoB.

3aganue 4 THNA HA YCTAHOBJIEHHUE [1OCIIE10BATEIbHOCTH
[TostHOE MpaBUIIbHOE COBIAJIEHUE OYEPEIHOCTH OTBETOB - 1 Oamiom
Hapy1ienye npaBUIBHOTO MOPS/IKa OTBETOB MJIM OTCYTCTBHE oTBeTa — () Oaiios.

3agaHue 5 TUNA C Pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIN OTBET 3a 3a7jaHKe OLlEHUBaeTCs - 3 Oaa.

Ecnu nomymiena ojHa ommOKa \| HETOYHOCTh \ OTBET NMPAaBUIIBHBIN, HO HE MOJHBIHA - 1
OaI.

Ecnu nonymeno Oosnee 1 omubku \ oTBeT HempaBmibHBI \ oTBeT orcyTcTByeT — 0
0asuIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUVIMHE OOy4YaroIIMXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

He mpeaycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNSAIONIMEe  HPOLEIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOIMX JdTanbl (HOpMHUpPOBaHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyrOIMX MOPAJOK U HPOLEAYPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00yJaronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIMIUXCS IO OCBOCHUIO TUCITUTUTHHBI

11.1. Metoauueckre yka3zaHus [ OOyYaroOIIMXCS 10 OCBOCHHUIO JIEKIIMOHHOIO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOoKoe W sCHOE H3JIOKEeHHe ydeOHoro marepuana. HasHaueHune cOBpEMEHHOH JeKIUU B
paMKax AWCHHUILIIMHBI HE B TOM, 4TOOBI IMOJIYYHUTh BCHO I/IH(l)OpMaHI/IIO 10 TEME, a B OCBOCHHUHN
(dyHIaMEHTANbHBIX TPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JOCTH)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEeKIUs BBINOJIHAET METOAO0TIOIHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (GYHKUMHU. JIEKIUs pacKpbIBaeT MOHATUWHBINA ammapar
KOHKPETHOW 00slacTH 3HaHusA, €€ IpoOJeMbl, JAaeT IEeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
IMOKAa3bIBACT B3aMMOCBA3b C APYIr'UMU JUCHUTIIIMHAMMU.
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[InaHupyemMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIE€BOM YCTAHOBKOM K Ka) 10l KOHKPETHOH TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHEe MNpOo(ecCHOHATBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy U
CaMOCTOSITEIILHOTO TBOPUYECKOT'O MBIIIIICHHSL.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSITEIILHON paOOTHI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIne Tofbl;

— HAY4YUThCS METOAMYECKH 0o0pabaTbiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITh WX B  Pa3IMYHBIX
bopMyITUPOBKaXx);

— TOJy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAluell ClalgoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja MpPH IPOBEICHUU KOPOTKUX JHCKycCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATHK I10 IUCHUIUIMHE.

CTpykTypa TpemoCTaBlieHUs JIEKIMOHHOTO MaTepHalia JOJDKHA OBITh COTJIAaCOBaHA H
MIPEToAaBaThCsl B COOTBETCTBUU C TaOuIIei 4.

11.2. Metoauueckue ykazaHHUs A7 OOYYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xonme BeimonHeHus mabopaTOpHBIX pPadOT oOydvarImuics AOHKEH YIrayOuTh W
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJCTh COBPEMEHHOW METOJIUKONW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaTU(UKAIUOHHONW XapaKTEPUCTUKON 00yYaromerocs.
Breimonnenne m1abopaTtopHbIX pabOT COCTOUT M3 IKCHEPUMEHTANIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Brimonuenue mabopaTopHbIX pabOT 0OOYYAIOIIMMCS SIBISETCS HEOTHEMIIEMOW YacCThIO
W3YYCHHS JTUCIUIUIMHBI, ONPEISIIIeMON Y4YeOHBIM ITUTAHOM, M OTHOCHUTCS K CPEJICTBAM,
o0ecrevynBaroIIUM PelIeHre CIeAYIOMNUX OCHOBHBIX 33/1a4 00y4aroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOIECCOB, SBIEHUM U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW TUCIUILINHEI,

— 3aKperuieHHe, Pa3BUTHE M JIeTANU3alMs TEOPETUYECKUX 3HAHWM, MONYyYEHHBIX Ha
JIEKIUSX;

— TIOJyYeHUE HOBOW MH(OPMAIIMH 10 H3y4aeMOU JTUCITUTUIHHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
o0opyaoBaHHUEM U TpUOOpamHu.

3aganue u TDe60BaHI/ISI K IPpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

.Ha6ODaTODHa}I pa60Ta Nel MccnenoBanne BAMSHHS HOMHHAILHOTO YPOBHS HANPSHKCHUS
Ha pa3Mep U CTOMMOCTh 3JICKTPOJABHTATEICH

[{enib pabOTHI: IPOU3BECTH MCCIICAOBAHNE BIMSHUS HOMUHAIBHOTO YPOBHS HAMPSOKCHHS
Ha pa3Mep ¥ CTOMMOCTB DJIEKTPOJBHUraTeieil, padoTast C CUCTEMOH, COCTOSIICH U3 JBUraTes U
npeoOpa3oBaTessi YaCTOTHI.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

BapuanTs! mapameTpoB Hacoca:
1. Hanop 200 M, pacxon 85 n/c, KITJ 85%, HomuHanpHas yactora Bpamenus 2950
00/MuH;
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2. Hanop 200 M, pacxon 145 n/c, KI1/] 85%, nomunanbHas yactora Bpauierus 2950

00/MuH;

3. Hanop 200 M, pacxon 200 n/c, KIT/] 85%, HomunanbHas yactora BpauieHus 2950

00/MUH.

1. OtkpbITh BeO BEPCHIO MPOTPAMMBI JIJIsi KOMITBIOTEPHOTO MOJICIIMPOBAHMS U BEIOpATh
pasnen «Hacocer» (PUMP);

2. CocTaBUTH B Cpelie MOJACIHPOBAHUS MPEICTABICHHYIO 3a/laHUEeM MPUHIUITHAIBHYIO
CXEMY;

3. OcymecTBUTh BBIOOp THUNA CXEMBI «IEHTPOOEKHBIN», HACTPOUTH IapPAMETPHI
COTJIACHO BapuaHTy, 3aJaHHOMY paboTOH;

4. Bwiopars tun asuratens SCIM, oxmaxaenne Ha 1C411, xnace 3¢¢heKTUBHOCTH Ha
IE3, 3amuTy IP21,;

5. Jlnsg kaxaoro BapuaHTa CIPOSKTUPOBATH CUCTEMY MPUBOAA C YUCTOM HAMPSHKCHUS
MalInHbl U npeodpazosarens pasuomy 400 B, 3atem yBenmuuuth 10 690 B, 3300B u
6000 B.

6. Ilocne kaxaoro HsKcHepuMeHTa 3aUKCUPOBATH IMapaMeTpbl MOIIHOCTHU, BeEca U
CTOMMOCTH JIBUTATEIIS.

7. Tlpou3BecTu aHaIU3 MOJYYEHHBIX PE3YJIbTATOB.

8. CocTaBHTH OTUYET M BBIBOJ O padOTE UCTIONB3YS AUArPAMMEI M TPa(UKH.

['TY6emuTech, uTo THIT MamIUHBI, KiIace d3PPEKTUBHOCTH, OXJIAXKICHHE, KJIACC 3alUThl 1
JIpyTHUE IIapaMeTphl, 38 UCKIIOUYEHUEM HAIIPSIKEHUSA U MOLIHOCTHU, OAUHAKOBBI IS BCEX CIIy4acB

Pucynok 1. [lpunnunuansHas cxema Hacoca

PucyHnok 2. 3aganHble mapamMeTpbl COOpaHHON MPUHIUITAATBHON CXEMBI
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Pucynox 3. I'paduk 3aBUCUMOCTH CKOPOCTH OT KPYTSIIETO0 MOMEHTA
Cucrtema

Llena, EUR: 177711

3hdhekTUBHOCTD 8298
npyY HOMUHaNbHON
Harpyske:

3dhdekTUBHOCTD 8287
npu Harpyske
75%:

3thdekTUBHOCTD 81.32
npu Harpyske

50%:

SthdekTUBHOCTD 7667
npu Harpyske

25%:

O6bem, M3: 422

3aHuMmaemMan 6.63
nnowanb, M2:

Macca, kr: 6777

PI/ICYHOK 4, HpHMep PE3YJIbTAaTOB MOACITIUPOBAHUA pa6OTBI CHpOCKTHpOBaHHOﬁ CUCTCMBI

Ha6opaTopHa;1 pa60Ta No2 Tonosorus cxeM ¥ YPOBHH HAIIPSIKCHHS

[lenb paboOThl: MPOM3BECTH pEIIEHUE 33aJaud MOJAEPHHM3AIMU HACOCOB C JIPOCCENBHOU
SaCHOHKOI\/’I, IMPpUBOJUMEBIX B )I@flCTBI/IG ABUTATCIIIMU  C TOpPsSAMBIM ITIYCKOM, J0 CHCTEM C
perynupyemoit ckopoctbio ¢ [TU u 6e3 apocceneii.

Beb Bepcus mporpammsbl: https://driveconstructor.com/

BapuanTsl mapameTpoB Hacoca:

1. Harop 210 M, pacxox 200 n/c, KI1J] 85%, HoMmuHaneHas yactora BpameHus 1450
00/MuH, MomHocTh 0,5 MBT;
2. Harop 210 M, pacxox 400 n/c, KITJ] 85%, nomunanbHas yactora BpameHus 1450

00/MuH, MOIIHOCTE 1 MBT;
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3.

Hanop 420 M, pacxon 400 n/c, KIIJ] 85%, HoMuHanbHast yactora BpauieHus 1450

00/MuH, MOIIHOCTH 2 MBT;

4.

Hanop 800 M, pacxon 500 n/c, KIT/I 85%, nomunanbHas yactora Bpamienus 1450

00/MHH, MOIIHOCTE 5 MBT.

1.

8.

9.

OTKpBITH BEO BEPCUIO TIPOTPAMMBI JUISI KOMITBIOTEPHOTO MOJICTHPOBAHUS U BHIOPATH
pasnen «Tpancmuccust ¢ moHmKaromuM Hacocom» (Drive train with voltage step
down);

CocTaBUTh B cpefie MOJIECIHPOBAHUS MPEACTABICHHYIO 3aJaHHEM MPUHLIUIUAIBHYIO
cXeMmy;

OcCylecTBUTh BBIOOP THIIA CXEMbl «IEHTPOOEKHBII», HACTPOUTH MapaMeTphbl
COTJIACHO BapuaHTy, 3alaHHOMY paboToii;

3agaTh HOMHMHAJBHYIO CKOpPOCTh paBHy(0 1500 00/muH, nuranue cetn 6 KB,
paccrostaue mexay Hacocom u [T 100 m;

CrpoexkTupoBaTh 33JaHHYIO CHCTEMY C Y4Y€TOM MHUHUMAJIbHBIX BIIOKCHUM
(UHAHCOBBIX CPEJICTB,;

[IpousBecTn OLIEHKY BIUSHUS YPOBHS MOIIHOCTH Ha BHIOOp YPOBHS HAIpPSIKCHHUS,
Y4eCTh U OIHCATh BIUSHUC CEUCHHSI Kabes,

Ouenutpb oO0IIYI0 3(P(HEKTUBHOCTh CUCTEMBI NMpU Harpyske B 50% i Kaxaoro
BapHaHTa CUCTEM,

OueHUTh BIMSHUE CXEMBI MOAKIIOYCHUS «3BE37a» U «TPEYyroiabHHUK» Ha BbiOOp [1Y;
[IpouzBecTu aHaIN3 MOTYUYEHHBIX PE3YIbTATOB.

10. CocTaBUTH OTUYET U BBIBOJ O pabOTE UCIIOIB3YS AUArPaMMBbI U rpauKu.

PI/ICYHOK 5. HpI/IHLII/IHI/IaJ'ILHaH CXEMa TPpaHCMHUCCHUU C TOHWKAOIIIUM HACOCOM
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Habens

OnuHa:

Lena, EUR:

MaTepman
NPoECOHKED:

MonepeyHoe
ceyeHue dasHoro
nposona (Mm2):

HoMuHansHoe
HanpaxeHne (KB):

HonuyecTeo
JANYCKOE:

MoTepw, KBT:
KN, %:
LleHa 3a meTp:

MageHne
HaNpAXeHNA:

PeakTHEHOE
CONPOTHEMNEHKWE
(PerHz):

ConpoTHENEHKE
Ha MEeTp:

ODosHaYeHne:

30

355

MEdb

70

0.3108

99.61

18.5

1.54

0.0045342

0.000278

CU-3x070-01kV

MNpeocbpazoeaTens YacToThl

Tun:
Uena, EUR:

HomuHansHaa
MOWHOCTE, KBT:

HanpaxeHwe, B:

Pabouee
HanpaxeHue, B:

HoMWHANBHBIA
Tok HO, A:

HoMHWHANBHEIA
Tok LO, A:

OxnaxgeHue:

SdrpekTHBHOCTE
np# 100%
Harpyske:

S eKTHEHOCTE
NpH HAarpyske
ThH%:

SprheKTHEHOCTE
NpH HArpyske
BD%:

S hEeKTHEHOCTE
NpH Harpyske
25%:

20-2L-V5C-ap
G990

1610

394-593

G674.07

143.73

EO3OYLUHEH

95

7.9

a7.26

Pucynok 6. [TapameTpsl cipOEKTUPOBAaHHON CXEMBI

Ha6opaTopHa${ pa60Ta Ne3 AHalIM3 CTOMMOCTH OHEPIuHM A OKCAHUYCCKHUX W PCYHBIX TVD6I/IH

Ienn

paboTHIL:

OpraHU30BaTh

MEPONPHUSTHS

MHHUMH3UPYIOIINE

CTOMMOCTH

reHepupyeMoil TypOUHOIA, 3a cueT BbIOOpa ONTUMAILHON TPAHCMUCCHUH.

Beb Bepcust mporpammsbl: https://driveconstructor.com/

00/MuUH, KpyTAIMA MOMeHT - 868 kHwm, npeBbliienue ckopoctu - 1,2.

BBoanble mapameTpsl:

1) Hanpspkenue cetu Ha O6epery — 6 kB;
2) Kabenu — ¢ Gepera;

3) Yacrte TT B mapke HaXoAATCS HA pacCTOSTHUM | KM OT Oepera, 4acTh B 3 KM.

18

SHEPrUu

[TapameTpsl reHepupyemoii TypOuHBI: MOIIHOCTE 1| MBT, HOMUHaNBHAs ckopocTh — 11


https://driveconstructor.com/

1. OTkpbITh BeO BEPCHIO MPOTPAMMBI TSI KOMIIBIOTEPHOT'O MOZICITUPOBAHHS U BHIOPATH
pasnen «Tpancmuccus ¢ FC u tparncdopmaropom» (Drive train with gearbox, electric
machine, FC and transformer);

2. CocTaBHUTBH B Cpe/ie MOJCIHPOBAHHUS MPEICTABICHHYIO 3a/laHUEeM MPUHIUITHAIBHYIO
cXemy;

3. OcymiecTBUTh BBIOOp THUIMA CXEMBI «IEHTPOOEKHBIN», HACTPOUTH IAPAMETPHI

COTJIACHO BapUaHTy, 3alaHHOMY paboToii;

Br1Opathb TOMOIOTHIO CXEMBI,

Y CTaHOBHUTH ApaMeTPHI 1J1si TYPOUHBI;

[Tpou3sBecTr BHIOOP MOIXOIANIMX KOMIIOHEHTOB;

Ocy1IecTBUTh aHAIN3 U ONITUMH3HPOBATH 3aTPATHI;

[Tpou3BecTr cpaBHEHUE OKEAHHUECKUX U PEUYHBIX TYpOUH;

[Tpou3sBecTr aHAJIN3 OTYYCHHBIX PE3yJIbTATOB.

10 CocTaBUTh OTYET U BBIBOJI O padoTe.

©ooN O~

Pemenne nast nporpammsl Drive Constructor:
larm:
1. Bbi0op TOmOJIOTMY NPUBOAHON CHCTEMBbI:
o B mporpamme Beibepute Tomosoruto "Drive train with gearbox, electric machine,
FC and transformer"
2. YcTaHoBKa mapaMeTpoB AJisi TYPOUHBI:
o BBEAWTE HOMHUHAIBHYIO CKOPOCTS Jionacteit (00/MuH): 11
o BBEIUTE HOMHHAIBHBIN KpyTsmuii MoMmeHT (KkHm): 868
o BBeauTe KOO (HUIIMEHT peBbIIeHus cCKopocTu: 1.2
3. BbI00p moaxoasimMx KOMIOHEHTOB:
Penxykrop:
o BBIOEpUTE PEAYKTOp M3 CIUCKA KAaHAWJATOB, YUMTHIBas LIEHY M HOMHHAJIbHBIHI
BXOJIHOM/BBIXOJTHOM KpyTsuii MomeHT. Hanpumep:
» 1ena: 87326 EUR
*  HOMHHAJIbHBIN BXOAHOH KpyTamuii MomeHT: 200 kHm
* HOMMHAJIbHBIN BBIXOJHOM KPYTSIIUA MOMEHT: 66 kHM
* 3¢ dexTUBHOCTH TPU HOMUHAIILHON Harpy3ke: 99%
DJIeKTpHYecKass MAIIMHA:
o BbIOEpUTE EKTPUUYECKYIO MAIIMHY U3 CIUCKA KaHIUJATOB, YUUTHIBAs THUII, LEHY
Y HOMHHAJIBHYIO MOIIHOCTb. Hanmpumep:
= tun: PMSM
* neHa: 529008 EUR
*  HOMMHAaJbHAs MomHOCTE: 710 kBT
*  sdpdextuBHOCTh IpH 100% Harpyske: 94.39%
Kaobean:
o BbIOepuTe Kabeslb U3 CNHCKAa KaHAMJIATOB, YUUTHIBas JJIUHY, LIEHY U Marepual
npoBoaHuKa. Hanpumep:
» uuHa: 30 M
» nena: 2042 EUR
* MaTrepual NPOBOJHUKA: MEIb
» cedeHue (azHoro nmpoogHuka: 150 Mmm?
IIpeodpaszoBartenn yacrorsl (FC):
o BblOepuTe mpeoOpa3zoBaTellb YACTOTHl M3 CINHMCKA KaHAMJATOB, YUYMTHIBAs THII,
LIEHYy 1 HOMUHAJIbHYIO MOIIHOCTh. Hanpumep:
»  tum: 2Q-2L-VSC-6p
» neHa: 37036 EUR
*  HOMHHaJILHASI MOITHOCTE: 630 kBT
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*  sddextuBHOoCcTs IPU 100% Harpyske: 98%

Tpaunchopmarop:

o BbIOEpUTE TpaHchoOpMaTOp W3 CINHCKA KaHIWJIATOB, YYUTHIBAs HOMHHAIBHYIO
MOLIHOCTH U LieHy. Hanpumep:
*  HOMHHAJIBLHAS MOIHOCTE: 630 KBA
» meHa: 12396 EUR
= tun: stand-alone
*  sdpdexruBHOCTL ipH 100% Harpyske: 98.02%

Pucynox 7. IlpuHipnuansHas cxema BETPSHOH/PHUITUBHON TPAaHCMUCCHHU C TapHCHOPMATOPOM

Jlaboparopuag pabora Ne4 AHaan3 MarHUTHOTO I10JIS DIIEKTPHYECKON MAIITUHBI

[{enb paboTHI: aBTOMATU3UPOBATH PACYET MATHUTHOTO IOJIS B DIIEKTPHYECKON MAIIKMHE C
ucnoap3zoBanueMm Matlab.

1.
2.
3.

4.
5

Paccuntate M MOCTpOUTH pacmpelesieHne MarHUTHOTO TOJii B CTaTOpe M pOTOpe
AIEKTPUIECKON MaIIMHBI C TOMOIIBI0 Matlab.

Hcnonws3oBarh METOA KOHEYHBIX JJEMEHTOB JUIsl aHajiu3a  pacrpeerncHus
MarHMTHOTO ITOTOKA.

[TocTtpouts rpaduku H3MEHEHHS TJIOTHOCTH MArHUTHOTO TIOTOKA C TEYCHHEM
BpEMEeHH IS TpeX(a3Hoii CUCTEMBI.

[TpouzBecTu aHaNN3 MOTYUYEHHBIX PE3YJIbTATOB.

CocTaBUTh OTYET U BHIBOJ O paboTe.

1. HauanbpHble mapameTpsI:

o AmmiuTyaa MarHuTHoro nojs: Bm =1
o ¥YruoBas yacrtora: w =2 * pi * 50 (myst wactotsl 50 ')
o Bexkrop Bpemenu: t = linspace(0, 2*pi, 1000)

2. TImotHOCTHM MarHuTHOTO MOTOKA /It ha3 A, B u C:

Baa = Bm * sin(w * t);
Bbb =Bm * sin(w *t- 2 * pi / 3);
Bcc=Bm *sin(w *t-4 *pi/ 3);

Kox aist mocTpoeHus rpaikoB IIIOTHOCTEH MAarHUTHOTO TIOTOKA:
plot(t, Baa, 'r-', t, Bbb, 'g-', t, Bcc, 'b-);

xlabel('Bpems');

ylabel('[110THOCTh MAarHUTHOTO TIOTOKA');

legend('Baa’, 'Bbb’, '‘Bcc);

PacueT u mocTpoeHre CyMMapHOTO MarHUTHOTO TTOJIS:
Bnet = Baa + Bhb + Bcg;

plot(t, abs(Bnet), 'r', 'LineWidth', 3);

xlabel('Bpems');

ylabel('Bennuunna');

title('CymmapHoe MaruuTHoe 1osie');

Pacuer ko3¢ punmenTa rapMOHHK OIS
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Bmax = max(Bnet);

Bmin = min(Bnet);

Bavg = mean(Bnet);

Kgar = (Bmax - Bmin) / Bavg;

JnarpamMma pacrpoCTpaHEeHHs] MarHUTHBIX I1OJICH:

circle = 1.5 * (cos(w * t) + 1j * sin(w * t));

for ii = 1:length(t)
plot(circle, 'k");
hold on;
plot([O real(Baa(ii))],
plot([0 real(Baa(ii))], [0 imag(Baa(ii))], 'k’, ‘LineWidth', 2);
plot([0 real(Bbb(ii))], [0 imag(Bbb(ii))], 'b", ‘LineWidth', 2);
plot([0 real(Bcc(ii))], [0 imag(Bcc(ii))], 'm’, 'LineWidth', 2);
plot([0 real(Bnet(ii))], [0 imag(Bnet(ii))], 'r', 'LineWidth', 3);
axis square;
axis([-2 2 -2 2]);
xlabel('Real’);
ylabel('Imaginary");
drawnow;
hold off;

end

Pucynok 8. JlnarpamMa pactpocTpaHeHHs MATHUTHBIX TIOJIEH
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Pucynok 9. PacueTHbpie aMIIIMTY /Il MATHUTHBIX TIOJIEH M CyMMAapHOTO TOJIS [Tt Tpex(pa3zHou
SM
6.
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HazBanue yueOHOTO 3aBeiCHUS
KA®EPA No
OTYET
3AILMILEH C OLIEHKOI
ITPEIIOJJABATEJIb

JAOJDKHOCTDB,Y4. CTCIICHDb, 3BAHUC noanucCh, Jara HMHHUIHAJIbI, (baMI/IJ'II/ISI

OTYET 110 JJABOPATOPHOU PABOTE

1o Kypcy: MozenupoBanre U ONTUMHU3ALNS B DJIEKTPOIHEPTETUKE

PABOTY BbITTIOJIHAUJI
CTYIEHT I'P. Ne

IIoAIIUCh, JaTa HWHUIIHUAJIBI, (1)aMI/I.]'II/ISI

Cankr-IletepOypr 20
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B oryere mo naGoparopHOW paboTe 00s3aTENbHO JOJKHBI OBITh YKa3aHbl TEOPETUYCCKHE
CBEJICHMSI, HCOOXOJMMBIE I BBITIOJHEHUSI J1a00paTopHO pabOTHl, B TOM YHWCJIC HaHHBIE 00
YCTaHOBKE, HAa KOTOPOM BBIMOJIHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bIBaroTCsl HCXO/AHBIE TaHHBIE, PaCYEeThl, TpadudecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH JOJKHBI OTpaXkaThCsl PaKThl JOCTUKEHUS LIEIH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyemoit autepatypsl odopmisercs B coorserctBun ¢ I'OCT 7.0.100-
2018 — bubaunorpaduueckas 3amuchk. bubnuorpapuueckoe omnucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHS.

TpeboBanusg kK 0hOPMIICHHIO OTYETA O JIADOPATOPHOI padboTe

1. O6mme TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUA. OTder 0 HAyYHO-UCCIICIOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpMIIEHHS OTYEeT MO JIabopaTropHOW paboTe odopmiseTcs
JH00BIM MIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JincTa Oenoit 6ymaru gpopmata A4.

1.2.B otuere mno maboparopHoil pabore gomyckaercs wuHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHHE 110 MIUPHUHE, OTCTYN KpacHou cTpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.
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2. Hymepanusi ctpaHuil oT4yeTa

2.1. Ctpanunpsl oT4era cleAyeT HyMepoBaTh apaOCKkumu mudpamu, coOM0gasi CKBO3HYIO
HyMEpAIHIO 110 BCEMY TEKCTy oTuera. HoMep CTpaHUIIbI POCTABISETCS B HA3Y KaXKIOTO JIHCTA
IO LIEHTPY.

2.2. TUTYNBHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIHMIO CTpaHuIll oTyeTa. Homep crpaHuiibpl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3iejioB H MoOAPa3aeoB 0TYeTA

3.1. Pa3gensl MOJDKHBI UMETh TOPSIKOBBIE HOMEpa B IpejeiaXx BCero oTvera, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuTHl Ha nojpasnaensl. Hymepaius noapasienoB cocTaBisieTcs U3
HOMepa pasjena M Hojpasjesa, 0003HaYeHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3ZiesioB U MOAPA3/EIIOB TOUKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IUdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» U UMEIOT JHOO CKBO3HYIO HyMEpAIlio, THOO HyMEpalui0 B COOTBETCTBHHU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs Iocie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPALUN BEIPABHUBAIOTCSI 110 TICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuUMHU. [Ipu odopmiiennn rpadukoB HEOOXOAUMO YyKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEl M caMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakaloT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJTHEHUE B OHOM CUCTEME KOOPAMHAT.

6. Tadauubl

6.1.B oruere mno maGopaTopHoil paboTe pEeKOMEHIyeTcs CKBO3Has  HyMeparus
tabnuu. Jlonmyckaercs HyMmepalus TabluIl B Mpejaenax pasjena oTdera. B aTom ciayuae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TalOIMIIbl, pa3ieIeHHbIX TOUKOH.

6.2. TaGnuier HyMepyroTcs apaObCKkuMu udpamu.

6.3. Hymepanusi Tabmaui; mpou3BOAUTCS CO ciaoBoM «Tabmmiay 6e3 3Haka «No», Hampumep,
«Tabmuna 1».

6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHHE, KOTOPOE CIEAyeT MOMeNaTh Haja TaOnuien
cieBa 06e3 a03aIHOTo OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM 4Yepe3 THpE.
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11.3. Meroauyeckue yka3aHus ISl O0yYarOIIUXCS M0 TMPOXOKIECHUIO CaMOCTOSATEIBHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecoo0pa3Hoe ImIaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, O0ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
po¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.4. Metoauueckue yKa3aHusl [UIsl OOYYAarOHMIMXCS 1O MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4aroluXxcsi, OCYLIECTBIIIEMOTO B TEUEHUE CEMECTpa C ILIEJIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCITUTUIAHEI.

11.5. Metoauueckue ykazaHus Al OOy4aroUuxXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTaIUU.

[IpomexyTouHas  arrectanus  OOy4YalOIIMXCS  MpeAyCMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHS MO AuciuiuinHe. OHa BKIIIOYAET B
ceost:

— muddepeHIupoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKA 3HAHHWH, TOTYyYEeHHBIX
00y4JarmuMcsl TpU U3YYCHUH AUCIUILTUHBI, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HayYHO-KUCCIEAOBATEIILCKUX Pa0OT M MPOXOKIACHUU MIPAKTUK C aTTECTAIIMOHHOMN OIIEHKOMN
«OTJIIMYHOY, «XOPOIIIOY, KyJAOBICTBOPUTEIHLHOY, HEYAOBIECTBOPUTEIHHOY.

[IpomexxyTounast arrecTanus MNpoBOAUTCS B (opMe nuddepeHIIMpOBaHHOTO 3ayeTa.
3ader TPOBOAUTCS B YCTHOM (opme 1o Oujgeram B BHAE TOATOTOBKM M H3JI0KEHUS

pa3BépHyTOrO OTBETa. Bpems Ha moAroToBKy oTBeTa - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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