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AHHOTaNINA

Hucuunnuna «MojeaupoBaHle W ONTHUMHU3ALUS B JJIEKTPOIHEPIETHKE» BXOAUT B
o0Opa3oBaTellbHyI0 IpOrpamMMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HanpasyieHUIo noAroToBku 13.03.02 «OneKTposHepreTHKa U AIEKTPOTEXHUKA» HAPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucummiinHa  HE  ABISETCS  OO0sI3aTENIbHOM  TpPH OCBOGHUU  00ydaromuMcs
o0Opa3oBaTeNbHOIl MpOrpaMMbl U HallpaBlieHa Ha YIiIyOlieHHOe (OPMUPOBAHHE CIIETYIOIINUX
KOMIIETECHIIUH:

I[IK-2  «CnocobeH  y4acTBOBaTh B HAy4YHBIX  HCCICJOBAHUSAX  OOBEKTOB
po(heCcCHOHATLHOM IS TEIIEHOCTI

CopepxaHue TUCIUILIMHBI OXBaTbIBAE€T KPYTI BOIPOCOB, CBA3AHHBIX C MOJEIHUPOBAHUEM
IPOIIECCOB U OOBEKTOB 3JICKTPOIHEPTeTHKE C IENBI0 00ECIeUeHUs] ONTUMHU3AINH Pad0YnX
MPOLIECCOB.

[IperoaBanre TUCHMIUIMHBI TPEAYCMAaTpPUBAET CleAyoume (opMbl OpraHU3aluu
yueOHOro Impoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAs pad0oTa 00y4aroIIerocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyIOEMKOCTh OCBOCHHS IMCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopmupoBaHue y 00ydaronmxcs npopeccCuoOHaNbHBIX 3HAaHUI U YMEHUIN B COOTBETCTBUU
¢ ®I'OC BO c yueTroMm npUMEHEHUsI COBPEMEHHBIX IPOIPAMMHBIX KOMILJIEKCOB MOJIEIMPOBAHUS
00BEKTOB M MPOLECCOB B JJIEKTPOIHEPreTUKE, HAMPABICHHBIX Ha pa3pabOTKy ONTUMAaJIbHBIX
CHCTEM YIIpaBJIeHUsS M (PYHKIIMOHUPOBAHUS CIIOKHBIX TEXHUUECKUX MPOIIECCOB B 000pyI0BaHUN
U CHUCTEMAaxX »JJEKTPOIHEPreTHYecKod otpaciau./lucuuniamHa BXOAUT B COCTaB  4acTH,
dbopMupyeMoil ydaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHA, OOpa30BaTEIBHON MPOrPaMMBI
BbICILIEr0 00pa30BaHUsl.

1.2. JlucumnnmnHa sBisercss (PaKyIbTaTUBHOW JUCHUIUIMHONW 10  HANpaBlICHHUIO
00pasoBartenbHOM ITporpamMMBl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00J1aJaTh CIeAYIOIMIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JOCTUKEHUS NIPUBEICHBI B
tabsuue 1.

Tabnuna 1 — [lepeueHp KOMIETEHINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHOBaHKME HHIMKATOPA JOCTHKECHUS
HaVMEHOBAHHUE

KOMIICTCHII N KOMIICTCHLIN
KOMIICTCHIIMN

I1K-2 Criocoben
y4acTBOBaTh B
Hay4YHBIX
HCCIIEIOBAHHUAX
00BEKTOB
podhecCHOHAIBLHOM
eI TENLHOCTH

[TK-2.J1.3 oO6pabaTbIBacT pe3ynbTaThl
MIPHUKIIATHBIX HAYIHBIX HCCIICTOBAHUN

[Tpodeccuonanbubie
KOMITETCHIINH

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUIUINH:

— «DHepreTuyecKkas SIEKTPOHUKA,

— «OJIEKTPUIECKUES CUCTEMBI M CSTH,

— «O0mas SHEPreTHKAY)

3HaHUA, TOJIyYCHHbIE NpPU HM3YYEHHHM MarTepuaja JaHHOW JIUCUHUIUIMHBI, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAYE€HWE, TaK W BCIOMOTATEIbHOE WCIOJIb30BAaHUE MPU MPOXOKICHUHU
MIPOU3BOJICTBEHHON MPEATUITUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAIMOHHON
paboThl, M U3YYEHHUH IPYTUX JUCIUTUIMH:

— «MaremMaTHuecKne METOIbI NCCICAOBAHMS,

— «OcCHOBBI peJIEHHON 3aIlUTEI K aBTOMAaTUKN,

— «OJIEKTPOCHAOKCHHECY.

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JTUCITUTIITUHBI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Neb
1 2 3
Oowan mpyooemKkocmp OuCyuUnIUHbLL, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (1ac) 38 38
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3ader, Judd. 3au, I[;Ii);b' Hudd. 3au.

OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCIATUIMHBI

Jlexuun
(gac)

I13
(C3)

JIP
(gac)

KIT
(4ac)

CPC
(gac)

Cemectp 6

Pasznen 1. Beenenue B MogenupoBanue padboTh
HHEPTreTUUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.1. CriocoOs1 MoenupoBanus paboThI
HHEPreTUUECKUX 0OBEKTOB U MPOLIECCOB.

Tema 1.2. Metoapl, npuMeHsiEMbIE€ B IOCTPOEHUH
MaTEMaTUYECKUX MOJEIIEH.

Tema 1.3. IIporpaMmmbl TUHAMHUYECKOTO
mozeaupoBanus MatLab, SiminTech.

Tema 1.4. cnonp3oBaHue sI3bIKOB
IPOrPaMMUPOBAHHUS B MOJIETTUPOBAHUMU.

Pa3znen 2. Maremarndeckue MOJENIN OMUCAHUS
paboThl 0OBEKTOB U MPOLIECCOB
AIIEKTPOIHEPI€TUKH.

Tema 2.1. OcHOBHBIE MOJIENH, TPUMEHSIEMBIE B
AIIEKTPOIHEPIETUKE.

Tema 2.2. IlocTpoeHue MaTeMaTUYECKON MOJIENN
paboThl PHEPTETHUECKOTO OOBEKTA.

Tema 2.3. KimtoueBble 0COOCHHOCTHU M pa3Inyusl B
OMKCAaHUU PAOOTHI PHEPIETUYECKUX MTPOLIECCOB U
00BEKTOB.




Paznen 3. IloctpoeHune Moenei SHEPreTHIeCKUX
00BEKTOB C UCIIOJIB30BAHUEM ITPOrpPaMM
JTUHAMHUYECKOTO MOJICTUPOBAHUS U SI3bIKOB
IPOrPaMMHUPOBAHUS.

Tema 3.1. Iloctpoennem Mozeneit
SHEPreTU4ecKnX 00BEKTOB U MPOIIECCOB B
MatLab u SiminTech.

Tema 3.2. Hactpoiika mOCTpOCHHOM
MaTeMaTHYECKON MOJIEIIA OMHCAaHUs PabOThI
SHEPreTUYECKHUX MPOIECCOB B IPOrpaMMax
JUHAMHUYECKOT0 MOJICITUPOBAHMUS.

Tema 3.3. Mcnions3oBaHue ga3bIka
nporpamMupoBanus Python B moaennpoBanuu
IIEKTPOIHEPreTHUECKUX MPOLIECCOB.

Paznen 4. Ontumu3zanus paboThl SHEPreTUYECKIX
00BEKTOB WJIH MPOIIECCOB HA OCHOBE PE3YJIbTATOB
MOJCIIUPOBAHUA.

Tema 4.1. OcHOBHBIE CITOCOOBLI OIITUMHU3ALIUH
paboThl PHEPTreTUYECKUX 0OBEKTOB HIIH
MIPOIIECCOB.

Tema 4.2. 3aBHCUMOCTb TEXHHUYSCKUX U
SKOHOMHYECKUX MapaMeTPOB MOJICTUPYEMBIX
MIPOIIECCOB.

Tewma 4.3. Ilpumep onTuMuU3aIuu paboThI
HSHEPTreTUUYECKUX 0OBEKTOB HA OCHOBE
CTOXAaCTUYECKOH MOJIEINH.

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
OoOy4JarlolMMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyayuieu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

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

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IHUKJIa

Howme
p H33BaHI/Ie 58 conepmaHHe paSI[CJ'IOB 1 TEM JICKIIMOHHBIX 3aHATUN
pazaena

1 Pa3znen 1. BBenenue B MogienupoBanue pabOThl JHEPIeTUUECKUX OOBEKTOB U
IPOLIECCOB.

Tema 1.1. Crioco6b! MozieTMpoBaHusl pabOTHI SJHEPTETUUECKUX 0OBEKTOB U
IPOLIECCOB.

Tewma 1.2. MeTo1bl, NpUMEHsSIEMBIE B IOCTPOCHUN MaTEMAaTHIECKUX MOJIEIIEH.
Tema 1.3. IIporpammbl tuHamMuyeckoro MoaenupoBanus MatLab, SiminTech.
Tewma 1.4. Micnosib30BaHuE S136IKOB IPOIPaMMHPOBAHHUSI B MOJIETTUPOBAHMH.

2 Paznen 2. MaremaTtuyeckue MoJIeNy ONUCaHUs paboThl 0OBEKTOB U MPOLIECCOB
3JIEKTPOIHEPTETUKH.

Tema 2.1. OCHOBHBIE MOJENH, IPUMEHSEMBIE B 3JIEKTPOIHEPTETHKE.

Tewma 2.2. IlocTpoeHne MaTeMaTHYECKOW MOACIHA PaOOTHI IHEPTETHIECKOTO 0OBEKTA.
Tema 2.3. KiroueBble 0COOCHHOCTHU M Pa3IdyMsl B ONMUCAHUH PaOOThI SHEPreTUUECKUX
MIPOLIECCOB U OOBEKTOB.




3 Paznen 3. IlocTpoeHue Mojieneli SHEPTreTHUIECKUX O0OBEKTOB C MCIOB30BAHUEM
poTpaMM AMHAMUYECKOTO MOJICITHPOBAHUS U S3BIKOB IIPOTPAMMHUPOBAHHS.

Tema 3.1. [TocTpoeHreM Mojieneit SHEpreTUYeCKIX 00BEKTOB | mporeccoB B MatLab
u SiminTech.

Tema 3.2. HacTpoiika mOCTpOSHHOW MaTeMaTHIeCKOW MOJICTH OMUCAHUS PaOOTHI
9HEPreTUYECKUX MPOIECCOB B MPOrpaMMax JMHAMHUYECKOTO MOJICITUPOBAHUSI.

Tema 3.3. Hcnionib30Banue s3bIKa mporpaMmmupoBanus Python B MoaenupoBanuu
JIEKTPOIHEPTETUUCCKUX MTPOIECCOB.

4 Paznen 4. Ontumu3zanus paboThl SHEPreTUYECKHX 00BEKTOB HIIM MPOILIECCOB HA
OCHOBE Pe3yJIbTaTOB MOEINPOBAHUS.

Tema 4.1. OcHOBHBIE CIIOCOOBI ONITUMH3AIMU PAOOTHI YHEPTETUIECKUX OOBEKTOB MIIH
IPOLIECCOB.

Tema 4.2. 3aBUCUMOCTb TEXHUYECKUX U IKOHOMUYECKHUX ITapaMeTPOB
MOJIEJIUPYEMBIX ITPOLIECCOB.

Tema 4.3. [Ipumep onTuMu3auy pabOThl SHEPTETUYECKUX 00BEKTOB Ha OCHOBE
CTOXACTUYECKON MOJIENH.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U MX TPYJO0EMKOCTb

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |IIPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATAN (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero \ \ \

4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynOGMKOCTS, | MPaKTHUECKOI | paszena
/1 (dac) IMOATOTOBKH, | DUCIIHAI

(gac) JIMHBI
Cemectp 6
1 HccnenoBanne BIMSHUSI HOMUHAILHOTO 4 1
YPOBHS HaNpsDKEHUS Ha pa3Mep U CTOUMOCTh
AJIEKTPOJIBUTATENCH
2 Tomnonorust cXeM 1 YpOBHHU HalpsKEHUs 4 2
3 AHaNM3 CTOUMOCTH PHEPTUU IS 4 3
OKEaHMYECKHUX M PEYHBIX TYpOUH
4 AHaJIN3 MArHUTHOTO TOJIS JIEKTPUYECKOM 5 4
MaIIHHBI
Bcero 17

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IuLe 7.

Tabauna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 6,
Buna camocrostensHOM paboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 20 20

nucuurinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroToBka K TEKyIeMy KOHTPOJIEO 4 4

ycneBaemoctu (TKY)

Jowmamnee 3ananue ([13) 10 10

KonTponbubie pabotsl 3a04HNKOB (KP3)

IToaroToBka K mMpoOMeKyTOYHOU

arrectanuu (I1A) 4 4

Bcero: 38 38

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmmua 8— [lepeyeHp MevYaTHBIX U MJIEKTPOHHBIX YUEOHBIX M3TaHUH

Tudp/ KomnudecTBo 9K3eMITIsSpOB B
URL a P ec bubnuorpaduueckas ccpuika OubmoTeKe
P (KpoMe IIeKTPOHHBIX SK3EMILISIPOB)

MonennpoBaHue pexuMoB paboThI -
AIIEKTPOIHEPTETHUECKUX CUCTEM: ydeOHOe
nocobue / U.A. Myparaes, I'.A. Myparaesa,
H.A. SApocnasckuii, P.I'. Xy3smes, M.I1.
I'opstues.-Kasanb: M3a-Bo otnen KI'DY,
2019. - 9% c.

MonenupoBaHue B 3JI€KTPOIHEPTeTHKE: -
yaeOHoe nocobue / A.®. lllatanos, U.H.
Bopornukos, M.A. Macrenanenko, 1.K.
[[Tapumnos, C.B. AaukyeB. — CTaBpOmoJib:
N3n-so AI'PYC Crag-koro arpapHoro yH-Ta,
2014. - 140 c.

Marematuueckoe MOAECIMPOBAHUE PEKUMOB -
paboThI AIEKTPOIHEPTETUYECKUX CUCTEM /

B.H. Koncrautunos — Kazanbs: Y3n-Bo oTnen




KI'DV 2014. - 148 c.

HccnenoBanue U MOICTUPOBAHUE -
AJIEKTpO3HEpreTnyeckux cucrem: JLA.
Brnankas, H.I'. CemenoBa — OpenOypr:
OpenOyprckuii roc. yH-T. — Openoypr; 2018.
—-40c¢

7. IlepeyeHb AMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
H(}OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JTUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKALMOHHOU ceTu «HTepHEeT»

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

anmnaparoB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [Tepeuens nporpaMmMHOro obecreyeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenr UCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaunmenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS 31-04
5 [lepconanbHbIE KOMIBIOTEPHI € MIpeaycTaHOBIECHHBIM [10 31-04
SiminTech, Matlab, SmathStudio u qoctymom B uHTEpHET




10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHMSI POMEKYTOYHON aTTeCTalluu

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucok BOMpOCOB;
Tectbl

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 0000IIECHHS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMII TOJBKO OCHOBHOM MPOTpaMMHBIM MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cnabo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— JIONTyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPHU
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3amaun) Ass 9K3aMeHa mpecTaBiIeHb B Tabuie 15.
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Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa Koz
UHAMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabauna 16 — Bonpocs! mia qudd. 3agera
iﬁj [Tepeuens BompocoB st nudd. 3auera I/IH,Z[I/II<KO;”[[0pa
1. Uro Takoe pusnueckas U MaTeMaTHUECKasi MOAETH, KakoBa ux cBsi3p B | [IK-2./1.3
MOJIETIUPOBAHUU?
2. Kakue ocHOBHBIE METOBI MOJICTUPOBAHUS HCIIONb3YIOTCS B
JJIEKTPOIHEPIETHKE, B YEM UX OCOOCHHOCTH?
3. Onummmre npouecc GopMUPOBAHUS MOJIETH 3JIEKTPOIHEPreTHUECKOTO
000py/IOBaHUs HA MPUMEPE IIEKTPUUICCKON ACHHXPOHHON MAIlIUHBI.
4. Kakue nanubie u mapaMeTpbl HEOOXOAUMBI Il MOJICTTUPOBAHUS
AJIEKTPOIHEPTETHUECKUX MTPOIECCOB?
5. Onummre B 4YeM 3aKJII0YAETCs 33]]a41 ONTUMH3AIMH paboThl MOeNeit?
6. Kakue MeTo1pl ONTUMU3AINN TPUMEHSFOTCS JIJIS IIOBBIIIICHUS
3¢ PeKTUBHOCTH PaOOTHI SHEPTETHIECKUX 00BEKTOB?
7. Kak anroput™bl ONTHMHU3AIHUN TTIOMOTAIOT B YIIPABICHUU
ANEKTPOIHEPIE€TUYECKUMU CHCTEMaMu?
8. Kak metoabl MoJienupoBaHus IOMOTAIOT B pa3pabOTKe ONTUMATbHBIX
CHCTEM YNIPABJICHHUS YHEPTOCUCTEMAMU ?
9. Kakue MeToabl MOJIEIUPOBAHMS IPUMEHSIOTCS TIPU OMHCAHUS
MEePEXO0IHBIX MPOIIECCOB, B YeM UX OCOOCHHOCTH?
10. Onummre 3aBUCUMOCTh MEKAY TEXHUYECKUMHU U SKOHOMHUYECKUMHU
napaMeTpamMy MOJICIIHMPYEMBIX IPOLIECCOB AJIEKTPOIHEPTETHUKH.
11. Kakwue yncieHHble METOIbI HCTIONb3YIOTCS IPU TOCTPOSHUHU
MaTeMaTHYEeCKUX MOJEIIEH?
12. Kakue ypoBHH MaTeMaTHUECKUX MOJIENEN CYIECTBYIOT, B YEM HX
0COOEHHOCTH?
13. Kakwue kiroueBbie mapamMeTpbl HEOOXOAUMBI 7Sl TOCTPOSHUST MOJIEIH
TpaHcpopmaTopa?
14. UYTo Takoe YMCIEHHBIE METO/Ibl MATEMAaTHYECKOTO MOICTTUPOBAHUS?
15. Onummre 0cOOEHHOCTH MPUMEHEHHS SI3bIKA MPOTPAMMHUPOBAHUS
Python B Mo 1eTMpOBaHUH MPOIIECCOB AJIEKTPOIHEPTETHKH.
16. B yem oco0eHHOCTh MOIeTiel Ha MUKPOYpPOBHE?
17. B 1uem 0coO0eHHOCTh MOJIeIel HaA MAKPOYPOBHE?
18. B yem oco0eHHOCTh MOieTieli Ha MeTaypoBHE?
19. B uewm 3akitouaercs pU3NUECKUil CMbICI TapaMETPOB CXEMBbI
3ameneHus Tpaachopmartopa?
20. Kakum 00pazoM MoieTipoBaHUe IIOMOTAeT IPOTHO3UPOBATh HATPY3KY

Ha AJIEKTpoceTu?

[lepeuenr TeM [l KypCOBOTO IMPOEKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO IPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne n/mn .
KYpCOBO# pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
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Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTECTallMd B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Tabauna 18 — IlpumepHbii IepeyeHb BONPOCOB JJisl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8LLOOPOM OOHO20 BEPHO20 OMBEMA
U3 yemuwlpex npeoyloHCeHHbIX U 060CHOBAHUEM 8b1OOPA

Wuctpykuus: IlpounTaiite TEKCT, BBIOEPUTE MPABUIIHHBIN OTBET U 3AIHILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOpP OTBETA

Kakas nporpaMma gaie BCero MCIOIb3YETCs JIJISI MOACIUPOBAHUS IK-2.1.3
pabOThI DJIEKTPOIHEPIETHUYECKUX CUCTEM?
a) Microsoft Excel

b) Adobe Photoshop

c) MATLAB

d) AutoCAD

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8b100POM HECKOJILKUX 8APUAHMOE OMEemd
U3 NPEONONHCEHHBIX U PA3EEPHYMbIM 0O0CHOBAHUEM 8b100pA

Wucrpykuus: ITpounraiite TEKCT, BBIOEpUTE IPABUIBHBIE BAPUAHTHI OTBETA U
3aIUIINTE apTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB

Kakue hakTopsl clIeyeT YUUTHIBATh IIPYU MOJICIUPOBAHNHI T1IK-2./1.3
SHEPTreTUYECKUX CEeTEH JUIsl ONTUMU3AIUN?

a) TonmbKO TEKYIIYIO CE30HHYIO HArpy3KYy Ha SHEPTOCUCTEMY

b) I'eorpadudeckoe pacrosioKeHUE CETH U KJIMMAaTHYECKHUE YCIIOBHUS
¢) Crapenue 000pyI0BaHUS M €T0 TEXHUUYECKOE COCTOSIHUE

d) IIporHo3 u3MeHeHui B HOTPEOJICHUH U TApU(BHON CTPYKTYpE

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoe6J/leHUue cCOomeemcmeust

Wucrpyknus: IIpounTaiite TEKCT M yCTaHOBUTE cOOTBETCTBHE. K Kaxk 101 MO3UIIHH,
JaHHOM B JICBOM CTOJIOLE, TIOI0EPHUTE COOTBETCTBYIOIYIO IO3UIIHIO B
IIPaBOM CTOJIOLIE

ConocTaBbTE TUIBI YHEPTOCUCTEM C UX XAPAKTEPUCTUKAMHU. IK-2.1.3
1) LlenTpann3oBaHHbIE CUCTEMBI:

2) JleleHTpaii30BaHHbIE CUCTEMBI:

a) Beicokast HaJIe)KHOCTb,

b) I'mbxocTs,

¢) Bricokue 3aTtpaTel Ha UHPPACTPYKTYPY,

d) JlokaneHOE ympaBieHue,

e) MacmrabupyemocTsb,

f) 3aBHUCHMOCTB OT IIEHTPATIHHOTO YIIPABICHUS

4 mun. 3aoanue 3AKpbvblno2o muna Ha yCcnmanoesjilerHue nocne008amenbHoOCmu

Nucrpyknusa: [IpounTtaiiTe TEKCT M YCTAHOBUTE MTOCIIEI0BATEIBLHOCTD.
3anummrTe COOTBETCTBYIONIYIO TOCIIEIOBATEIILHOCTE OYKB ClIeBa HAIIPaBoO
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CocTaBbTe MPABHIBHYIO MMOCICIOBATSILHOCTD ATAIOB Pa3paboTKH [K-2.J1.3
MOJICJIM SHEPTOCUCTEMBI:
a) Pa3paborka monenu
b) Ananus qaHHBIX

c¢) Coop naHHBIX

d) Ilpumenenue Momemu
e) Banupamnus monenu

5 mun. 3aoanue omkpvimo2o muna c pazeepHymuiM Omeemom

WNuctpykius: [IpounTtaiiTe TEKCT M 3aITUIITUTE pa3BEPHYTHIN 000CHOBAHHBIN OTBET
WM HAMTUIIATE TIPOIMYIIEHHOE CJI0BO/CIIOBOCOUYETAHHE

Kak Biuser onTruMHu3anms 2IeKTPOCeTe Ha CHUIYKEHHE 3aTpaT B [K-2.]1.3
AJICKTPOIHEPIeTUKE?

[Ipumeuanue:

3amanue 1 THma ¢ BRIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX IMPEIOKECHHBIX H
000CHOBaHHEM BBIOOpA:

[TonHOE coBMazeHne ¢ BEPHBIM OTBETOM — | Oaiw.

Hesepublit oTBeT miu ero orcyrcTBue — () 6aos.

3aganue 2 TUMa C BBHIOOPOM HECKOJBKHUX BapUaHTOB OTBETAa M3 MPEIJIOKEHHBIX H
pa3BepHYTHIM 000OCHOBaHUEM BEIOOpA!

[TonHOE coBnasieHne ¢ BEpHBIM OTBETOM | Oa.

OTcyTCcTBHE MUHMMYM OJHOTO TPABMIJIBHO OTBETA WJIM MOJHOE OTCYTCTBYeT oTBeTa — 0
0asioB.

3ananue 3 TUNA Ha YCTaHOBJIEHUE COOTBETCTBUS:
[TonHOE CcoBMazeHNE C BEPHBIM OTBETOM - 1 Gai.
HesepHoe comocTaBieHrne 0TBETOB WM OTCYTCTBHE O0TBeTa — () GaioB.

3ananue 4 TUIIAa HA YCTaHOBJIEHHUE MTOCIEA0BATEIbHOCTH:
[TontHOE MpaBUIILHOE COBIMAIEHUE OYEPETHOCTH OTBETOB - 1 Oamiom
Hapymienre npaBuiabHOTO MOpPsIKa OTBETOB MIIM OTCYTCTBHE 0TBeTa — () GaIsoB.

3agaHue 5 THNA C pa3BEPHYTHIM OTBETOM:

[TpaBuIIbHBIN OTBET 3a 3a7jaHKe OLleHUBaeTcs - 3 Oana.

Ecnu pomymiena ogHa ommOKa \| HETOYHOCTh \ OTBET MPAaBUIIbHBIN, HO HE MOJHBIHA - 1
Oa.

Ecnu nomymieno Gosnee 1 omubOku \ oTBeT HempaBwibHBI \ oTBeT oTcyTcTByeT — 0
0asuIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeToquveckre  MaTepualbl,  ONPEACIAIONAE  HPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJEPKaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy
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MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
'YAIL

11. Meronuyeckue ykazaHus JJisi 00yJaONIUXCs 10 OCBOCHHUIO TUCIIUTLITMHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIy0oKoe M SICHOE M3JIOKEHHEe ydyeOHOro martepuana. Ha3HaueHue COBpPEMEHHOW JEKIHMU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
byHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

HJIaHI/IDVeMBIG PE3YJIbBTAThI P OCBOCHHUH O6V‘I8,IOIIIPIMPIC$I JICKIIMOHHOT'O MaTepuaia.

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPUYECKOH padOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHe TPOPECCHOHATBHO-IENOBBIX  KAauyecTB, JIIOOBM K TpPEAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaiIlIne Tobl;

— Hay4dyuTbhCSd METOJMYECKH 00padarbiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopMynupoOBKax);

— TOJy4YeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalUed CIalioB WU
UCMOJIb30BAaHUEM DA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpykTypa NHpeaocTaBieHHs JIEKIMOHHOIO MaTepuana JOJDKHa OBITb COINIACOBAaHA MU
IPEernoJiaBaTbCcs B COOTBETCTBUU ¢ TabuLel 4.

11.2. Metoauueckue ykazaHusi A OOYYaloIUXCS IO BBINOJHEHHIO J1TAOOpaTOPHBIX
pabor.

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX paboT OOyYaromMiCs JOJDKEH YIIyOuTh U
3aKpEeNUTh 3HAHWS, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH W TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(UKAIMOHHONW XapaKTEPUCTHKONW 0O0ydarolierocs.
BeimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 0OydaromUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3y4eHHs] JTUCHMIUIMHBI, OIpeNenseMoil y4eOHbIM IUJaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIIeHUE CIeTYIOIUX OCHOBHBIX 33Ja4 00y4aroIerocs:

— TMpHOOpeTeHWE HAaBBIKOB WCCIENIOBAaHHUS TIPOIECCOB, SBICHUH W  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHEI;
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— 3aKpeIUIeHHe, pa3BUTHE U JIETATM3aLUs TEOPETHUECKUX 3HAHHUM, MOJYYEHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH IUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBECACHUTO J'Ia6ODaTODHBIX DaGOT

Ha6opaTopHa${ pa60Ta Nel MccnenoBanue BIMSHUAS HOMHMHAILHOTO YPOBHS HAIPSKCHUS
Ha pa3Mep U CTOMMOCTh 3JICKTPOABHUTATEIICH

[{esib pabOThI: POU3BECTH MCCIICAOBAHNE BIAMSHUS HOMHHAIBHOTO YPOBHS HANPSKCHHUS
Ha pasMep U CTOMMOCTH DJICKTPOJBHUTrareliei, paboras ¢ CHCTEMOM, COCTOSIIIEN U3 JABUTATENS
npeoOpa3oBaressi YaCTOTHI.

Be6 Bepcust mporpammel: https://driveconstructor.com/

BapuanTter napameTpoB Hacoca:

1. Harop 200 M, pacxon 85 n/c, KIIJ 85%, HomuHanbHast yactora BpamieHus 2950
00/MHH;

2. Harop 200 M, pacxox 145 n/c, KI1J] 85%, nHomunaneHas yactora BpameHus 2950
00/MHH;

3. Harop 200 M, pacxox 200 n/c, KI1J] 85%, HoMmuHaneHas yactora BpameHus 2950
00/MUH.

1. OtkpbITH BEO BEpCHIO MPOTPaMMBbI Il KOMIBIOTEPHOTO MOJAEIHPOBAHUS M BHIOPAThH
paznen «Hacoce» (PUMP);

2. CocraBHUTh B cpelie MOJCIMPOBAHUS MPEACTABICHHYIO 3a/laHHEM NPUHIMITHAIBHYIO
cXemy;

3. OcymecTBUTh BBIOOp THIIA CXEMBl «IIEHTPOOEKHBIN», HACTPOMTH MapaMeTpPhI
COTJIACHO BapHaHTY, 3alaHHOMY paboTOi;

4. BoiOpars tun asuratens SCIM, oxnaxnenue Ha 1C411, xiacc 3¢ ¢dexkTuBHOCTH Ha
IE3, 3amuty IP21;

5. Jlng KaxJaoro BapuaHTa CIIPOEKTUPOBATh CUCTEMY IPUBOJA C YYETOM HANpPSKEHHS
MalIMHbl U npeodpaszosarens pasHomy 400 B, 3arem ysenuuuts 10 690 B, 3300B u
6000 B.

6. Ilocme kaxmoro HSKCIepUMeHTa 3a(UKCHpOBaTh IapaMeTphl MOIIHOCTH, Beca H
CTOMMOCTH JIBUTATEIS.

7. TlpomsBecTH aHANN3 MOIYYCHHBIX PE3YJIbTATOB.

8. CocTaBUTh OTYET U BBIBOJ O pabOTE HCIIOJIb3Ys TUarpaMMbl U TpauKy.

[!1YOenurech, 4TO TUI MalIWHBI, KiIacc YQ(PEKTUBHOCTH, OXJIAXKACHUE, KIIacC 3alIUThl U
JIPyTHE MMapaMeTpPhl, 3a UCKITIOUYEHHEM HaIPSHKCHHUS U MOIITHOCTH, OJMHAKOBBI JIJIST BCEX CIIyJacB

U

Pucynoxk 1. [IpuHIMnuansHas cxema Hacoca
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Type: centrifugal v

Head, m: 200 o ==g 1000

Flow, I/s: 50 o=@ 500

Rated speed, rpm: 1450 1 e— 3500
Minimal speed, rpm: 0 0. 3500
Rated efficiency, %: 81 o e— 100

Pucynok 2. 3aganHble mapamMeTpbl COOpaHHOM MPUHIIUITHATIEHOM CXEMbl
8000
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I oune - IM-1250-LV-400-SH450-ACS-IP2x-CI-1500-B3-any

Pucynoxk 3. I'padmk 3aBHCUMOCTH CKOPOCTH OT KPYTSIIIEr0 MOMEHTA



Cuctema
Lena, EUR: 177711

3dpchekTMBHOCTE 82.98
npu HOMUHaNBHOR
Harpyske:

SdpchekTMBHOCTE 82.87
npu Harpyske
75%:

ScpdhekTMBHOCTDE 81.32
npu Harpyske

50%:

3chheKTUBHOCTD 76 .67
npu Harpyske

25%:

Ob6bem, M3: 422

3aHumaeman 6.63
nnowanb, m2:

Macca, Kr: 6777

Pucynok 4. [Ipumep pe3ynbTaToB MOJICITHPOBAHKS PAOOTHI CIPOSKTHPOBAHHON CHCTEMBI

Jlaboparopuag pabora No2 Toronorusg cXeM U YPOBHHU HAIPSKECHUS

[{enp paboThl: NPOM3BECTH pELICHHE 3a/aul MOJCPHH3ALMU HACOCOB C JPOCCEIbHON
3aCJIOHKOW, MPUBOAMMBIX B JICHCTBHEC [BHUTATEISIMH C MPSAMBIM ITyCKOM, [0 CHCTEM C
perynupyemoii ckopoctbio ¢ [TH u 6e3 apocceneii.

Be0 Bepcus mporpammsr: https://driveconstructor.com/

BapuanTsl napameTpoB Hacoca:

1. Hanop 210 M, pacxon 200 n/c, KII/1 85%, nomunanbHas yactora Bpauienus 1450
00/muH, MmomHOCTh 0,5 MBT;

2. Hanop 210 M, pacxon 400 n/c, KII/] 85%, HoMuHanbHas yactora BpauieHus 1450
00/MuH, MOImHOCTE 1 MBT;

3. Harop 420 M, pacxon 400 5i/c, KI1[ 85%, nomuHanpHas yactoTa BpamieHus 1450
00/MUH, MOIIHOCTH 2 MBT;

4. Hanop 800 M, pacxon 500 n/c, KII/] 85%, nomunanbHas yactora Bpauienus 1450

00/MHH, MOIIHOCTE 5 MBT.

1. OtkpbITh BeO BEpPCHUIO MPOTPAMMBI JIJIsi KOMIIBIOTEPHOTO MOJEIUPOBAHMS U BHIOpATh
paznen «TpaHcmuccus ¢ moHmkarommMm Hacocom» (Drive train with voltage step
down);

2. CocTaBHThH B Cpeie MOJCTHPOBAHUS MPEICTABICHHYIO 3alaHUEeM TPUHIMITHAITBHYTO
CXEMY;

3. OcymiecTBUTh BBIOOp THIA CXEMBI «IICHTPOOEKHBI», HACTPOHUTH IapPaAMETPHI
COTJIACHO BapuaHTy, 3aJaHHOMY paboToif;

4. 3amath HOMHHAJIBHYIO CKOpOCTh paBHylo 1500 o006/muH, mutanue cetu 6 kB,
paccrosinue Mexay HacocoM u ITH 100 m;
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8.
9.

CropoexTupoBath 3aJaHHYIO BJIOYKEHHI
(UHAHCOBBIX CPE/CTB;

[Ipou3BecTH OLIEHKY BIUSHUS YPOBHS MOIIHOCTH Ha BBIOOp YPOBHS HAIPSKEHMUS,
YUYECTh U ONUCATh BIUSHHUE CEUCHHsI KaOes;

Ouenutb oOuIyt0 3(PGEKTUBHOCTh CUCTEMBI MpU Harpyske B 50% uist KaxXaoro

BapuaHTa CUCTCM;

CUCTEMY C Y4YCTOM MHHUMAJIBHBIX

O1CHUTH BIIMSTHUE CXEMBI MTOJIKITIOYCHUS «3BE3/1a» U «TPEYrOJIbHUK» Ha BeIOOp [14;
[IpousBecTr aHanM3 MOTYYCHHBIX PE3YJIHTATOB.
10. CocTaBUTbh OTYET U BBIBOJ] O paOOTE HUCIIOIB3YS AUArpaMMBbl U TpadUKH.

L -QD—
T"\.J

©

Pucynok 5. [IpuHuunuansHas cxema TPAaHCMUCCHHM € IIOHUKAIOIUM HacOCOM
MNpeocbpazoeaTens YacToThl

Kabenb
Tun: 20-2L-WSC-ap
OnuHa: 30
Llexna, EUR: G990
Lena, EUR: 555
HomuHansHaa 160
MaTepman MEdb MOWHOCTE, KBT:
NpoBoaHWER:
HanpaxeHwe, B: 594693
MonepeyHoe 70
ceyeHWe hasHOro PaGoyee G7T4.07
nposona (Mm2): Hanpaxedue, B:
HoMrHaNEHOE 1 HoMMHANBHEIA 12023
HanpaxeHne (KB): Tok HO, A:
KonwyecTeo 1 HoMMHANBHBIA 14573
JANYCKOB: Tok LO, A:
MoTepw, KBT: 0.3108 OxnaxgeHue: EO3OYLUHEH
Kna, %: 99 61 SdrpekTHBHOCTE 95
np# 100%
LleHa 3a MeTp: 18.5 Harpyske:
Magexme 1.54 S heKTHEHOCTE 979
HaNpAXeHNA: NpH HAarpyske
ThH%:
PeakTHEHOE 0.004542
COMPOTHEMNEHKE S PeKTHBHOCTE a7.74
(PerHz): NpW Harpyske
50%:
ConpoTHENEHKE 0.000278
Ha MEeTp: S pekTHEHOCTE a7 .26
NpH Harpyske
ODosHaYeHHe: CU-3x070-01kV BEL,:

Pucynok 6. [TapameTpsl CPOEKTUPOBAHHOM CXEMBI
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JlaboparopHas pabota Ne3 AHanu3 CTOMMOCTH SHEPTUU JIJIsl OKCAHMUYECKUX M PEYHBIX TYPOUH
Ilenb paOoTBl: OPraHMW30BaTh MEPONPUATHS MHHUMH3UPYIOIIHME CTOUMOCTb OSHEPTUU
reHepupyeMoii TypOUHOIA, 3a cueT BbIOOpA ONTUMAIBLHON TPAHCMUCCHH.

Be6 Bepcust mporpammer: https://driveconstructor.com/

[TapameTpsl reHepupyemMoln TypOuHBI: MOIHOCT, 1 MBT, HOMuHambHas ckopocTh — 11
00/MuH, KpyTAImKKA MOMEHT - 868 kHwm, mpeBblenue ckopoctu - 1,2.

BBoanbie mapaMeTpsl:

1) Hanpsbkenue cetu Ha 6epery — 6 kB;

2) Kabenu — ¢ Gepera;

3) Yacrte TT B nmapke HaXOAATCS HA PAcCTOSTHUU | KM OT Oepera, 4acTb B 3 KM.

1. OtkpbITh BeO BEPCHIO MPOTPAMMBI JIJIsi KOMITBIOTEPHOTO MOJICIIUPOBAHMS U BEIOpATh
pasznen «Tpancmuccust ¢ FC u tpancdopmaropom» (Drive train with gearbox, electric
machine, FC and transformer);

2. CocraBuUTh B cpelie MOJICIUPOBAHUS MPEJICTABICHHYIO 33/laHUEM MPUHIUIHAIBHYIO
CXeMy;

3. OcymiecTBUTh BBIOOp THIA CXEMbl «IIEHTPOOEKHBIN», HACTPOUTH MapaMeTpPhl

COTJIACHO BapUaHTy, 3aJJaHHOMY pabOTOii;

Br16paTh TOMOJIOTHIO CXEMBI,

Y cTaHOBUTH apaMeTphl 1Jis TYpOUHBI;

[IpousBecTr BHIOOP MOAXOASIIINX KOMIIOHEHTOB;

OcyIecTBUTh aHATN3 U ONITUMU3HPOBATH 3aTPATHI;

[IpousBecTu cpaBHEHHE OKEAHUYECKUX U PEUHBIX TYpOUH;

[TponsBecTr aHaNM3 MOTYICHHBIX PE3YJIBTATOB.

10 CocTaBHUTh OTYET M BBIBOJI O padoTe.

©oN R

Pemenue nist nporpammsl Drive Constructor:
Ilaru:
1. BbIOOp TONMOJIOTMYU NPUBOIHON CHCTEMBI:
o B mporpamme BeiOepuTe Tomosoruo Drive train with gearbox, electric machine,
FC and transformer"
2. YcTaHOBKA MapaMeTpoB /ISl TYPOMHBI:
o BBEAMTE HOMHUHAJIBHYIO CKOPOCTB JlonacTeil (00/MuH): 11
o BBEAWTE HOMMHAJBHBIA KpyTAMi MOMeHT (kHMm): 868
o BBeAMTE KO3(D(UIIMEHT NpeBbIllIeHns ckopocTu: 1.2
3. BbI00Op moaxoasimMx KOMIOHEHTOB:
Penykrop:
o BbIOEpUTE PENYKTOp W3 CHHCKAa KaHIUAATOB, YYUTHIBAas IIEHY M HOMHHAJIbHBIN
BXOJIHOM/BBIXOJJHOM KpyTsmuii MomeHT. Harpumep:
» qeHa: 87326 EUR
* HOMMHAJIbHBIA BXOAHOU KpyTsimuii MomeHT: 200 kHm
* HOMMHAQJIBHBIN BBIXOJHOM KPYTAIINKA MOMEHT: 66 kHM
* 3 PEeKTUBHOCTH IPU HOMUHAIBHOM Harpyske: 99%
JJleKTpUYeCcKasi MAlIMHA:
o BBIOEPUTE HIEKTPUUYECKYIO MALIMHY U3 CIIMCKA KaHAWJIATOB, YUUTHIBAs THI, LIEHY
¥ HOMUHaJIbHYIO MOIIHOCTh. Hampumep:
*» tun: PMSM
» peHa: 529008 EUR
* HOMHHaJIbHas MOIIHOCTbH: 710 kBT
*  s¢pdexruBHOCTE TIpH 100% Harpyske: 94.39%
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Kabean:

o BbIOepUTE Kabenb W3 CHHCKA KaHIWIATOB, YUUTHIBAS JJIUHY, IIEHY U MaTepual
npoBoaHuka. Hampumep:
» mHa: 30 M
» nena: 2042 EUR
* MaTepual IPOBOJHUKA: ME/Ib
* ceueHue (paszHoro mpoojgHuKa: 150 mm?

IIpeodpaszoBartens yactorsl (FC):

o BbIOEpUTE TpeoOpa3oBaTesb YaCTOTHl M3 CHHMCKAa KaHAWAATOB, YYHTHIBAs THII,
[IEeHy 1 HOMUHAJIBHYI0 MOIIHOCTE. Hampumep:
» 1 2Q-2L-VSC-6p
= peHa: 37036 EUR
*  HOMHHAJIBLHASI MOIIHOCTE: 630 kBT
* sddexruBHOCTL IpH 100% Harpyske: 98%

Tpaucdopmarop:

o BbIOEpUTE TpaHCHOpPMATOpP W3 CIHUCKA KAHIUAATOB, YYUTHIBAS HOMHHAIBHYIO
MOIIIHOCTH U 1IeHy. Hampumep:
* HOMMHAJIbHAsI MOITHOCTH: 630 KBA
= qeHa: 12396 EUR
= tum: stand-alone
*  sddextuBHocTs pu 100% Harpyske: 98.02%

Q)@ —0

Pucynok 7. [IpuHiunuansHas cxema BeTpsIHOW/IPHIIMBHON TPAHCMUCCHH ¢ TapHCPOPMATOPOM

Jlaboparopuag pabora Ned AHann3 MarHUTHOTO IT0JS DIEKTPHIECKON MAIITMHBI

[{enp paGOTHI: ABTOMAaTU3UPOBATh PacYeT MAarHUTHOTO TOJIS B ANEKTPUUYECKOM MallluHe ¢
ucnoiib3oBanmeM Matlab.

1.

ok~

Paccuntarh M MOCTPOUTH paclpeneleHre MarHUTHOTO TOJS B CTaTope U pOTOpe
JIEKTPUUYECKON MaIIMHBI ¢ oMol Matlab.

Hcnonp3oBaTh METOA KOHEYHBIX DJJIEMEHTOB JJISl aHAIM3a  paclpeleleHUs
MarHMTHOIO NIOTOKA.

[loctpouths rpaduku H3MEHEHHsS] IUIOTHOCTM MAarHUTHOIO IIOTOKAa C TEYEHHEM
BpPEMEHHU U1l TpeX(a3HOW CUCTEMBI.

[Ipown3BecTu aHaIN3 NOJYYEHHBIX PE3YyIbTATOB.

CocTaBUTh OTYET U BBIBOJ O paboTe.

1. HauanbHble napaMeTpsl:

o AMIIMTyAa MarHuTHOro nosyis: Bm = 1
o YrmoBas yactora: w =2 * pi * 50 (myst wactotsr 50 ')
o Bextop Bpemenu: t = linspace(0, 2*pi, 1000)

2. TImotHocTH MarHuTHOTO MoTOKa yist a3 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 st moctpoenus rpagMkoB INIOTHOCTEH MarHUTHOTO MTOTOKA:
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plot(t, Baa, 'r-, t, Bbb, 'g-', t, Bcc, 'b-");
xlabel('Bpems');

ylabel('TI1OTHOCTE MarHUTHOTO MOTOKA');
legend('Baa’, 'Bbb’, 'Bcc);

Pacuer u mocTpoeHre CyMMapHOTO MAarHUTHOTO TTOJIS:
Bnet = Baa + Bbb + Bcg;

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

xlabel('Bpems');

ylabel('Bennunna');

title('CymmapHO€ MarHuTHOE T0JIe');

Pacuet xoaddunrieHTa rapMOHHK TTOJIS:
Bmax = max(Bnet);

Bmin = min(Bnet);

Bavg = mean(Bnet);

Kgar = (Bmax - Bmin) / Bavg;

I[I/Ial" paMMa paCIipoOCTPaHCHUA MAIrHUTHBIX MOJEH:

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

for ii = 1:length(t)
plot(circle, 'k");
hold on;
plot([0 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
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Pucynok 8. /luarpamma pacnpocTpaHeHHs MarHUTHBIX OJIEN

Magnetic Fields
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Pucynok 9. PacueTHble aMIIMTYIbl MAaTHUTHBIX TOJIEH U CyMMAapHOTO MOJIs JUIs TpeX ha3Hoi
SM
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HazBanue yueOHOTO 3aBeACHUS
KA®EJIPA Ne32
OTYET
3ALUIIEH C OLIEHKOI
ITPEIIOJJABATEJIb

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

OTYET 110 JJABOPATOPHOU PABOTE

110 KypCy: MOI[@J'II/IpOBaHI/Ie " ONITUMHU3AIUA B 3JICKTPOIHCPICTUKE

PABOTY BbIITIOJIHAJI
CTYAEHT I'P. Ne

oAIucCh, JaTa HWHHIIMAJIBI, (baMI/IJ'II/IH

Cankr-IlerepOypr 20

23



Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B ordyere mo maGopaTopHOW paboTe 00s3aTelIbHO OJKHBI OBITh YKa3aHbl TCOPETHYCCKHE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHoOi paboTe 00s3aTENBHO JOJKEH COJEepXkKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyeMoil autepatypsl odopmisiercs B coorBerctBun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuck. bubnuorpapuueckoe onucanue. O6mue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus
1.1. B cootBerctBumn ¢ ['OCT 7.32-2017 — CUBUJ. OTuer o Hay4HO-HCCIEAOBATEIHCKOM
pabore. CtpykTypa W mpaBuia o(opmieHHsT OTUeT 1O JlabopaTopHOU paboTe odopmisercs

T00BIM TIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe NucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno maboparopHoil pabore gomyckaercs wuHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHoi ctpoku 1.0.

1.3. IiBer mpudTa 101KeH OBITH YEPHBIM.
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2. Hymepanusi ctpanui oT4yera
2.1. Ctpanunpl oTuera cleayeT HyMepoBaTh apaOCkumu Ludpamu, coOmoaas CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oTueTa. HoMep cTpaHMIIBI MPOCTABISETCS B HU3Y Ka)JIOTO JINCTA

0 LIEHTPY.

2.2. TuTyNbHBIN JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHuIl oTdyeTa. Homep cTpaHuiibpl Ha
TUTYJIbHOM JIUCTE HE TIPOCTABIISCTCA.

3. Hymepauusi pa3iejioB H MOAPa3/1eI0B 0TYETA

3.1. Pa3nensl JOMKHBI UMETh HOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYEeHHbIC
apabckumu U pamu.

3.2. Pa3nensl MOTyT OBITH pa30OHTHI Ha mojpasaenbl. Hymepanus moapasnesioB coCTaBiIsieTcs U3
HOMEpa pasliena W THojapasjena, 0003HaAuUEHHOro dYepe3 TOouKy, Hampumep, «l.1.». B koHue
Ha3BaHUS Pa3ZIeNiOB U MOAPA3/IEIIOB TOUYKA HE CTAaBUTCH.

4. LiutocTpanuu

4.1. UnnrocTpalii  TOANUCHIBAIOTCS CHU3Y apaOCKuMu IdpamMu depe3 mpoden mocie
cioBa «PUCYHOK» 1 UMEIOT JHOO CKBO3HYIO HyMEpallHio, TH00 HyMEpaluio B COOTBETCTBUU C
paszzenaMu oT4yeTa.

4.2. Bce wumocTpanuu (pUCYHKH) AOJDKHBI MMETh Ha3BaHHE, KOTOPOE YKAa3bIBae€TCs IMOCIe
HOMEpa WUIIOCTpAlK  4epe3  Tupe, Hampumep, «PucyHok 1 — CtpykTypHas cxema
0HOKOHTYpHOU CAP».

4.3. [lonnucu BceX WILTIOCTPAIMH BEIPAaBHUBAIOTCS MO HEHTPY CTPOKH.

5. I'papuxnu

5.1. T'paduxu gomxubl ObITh yeTkuUMHU. [Ipu odopmiienun rpadukoB HEOOXOAWMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEel U cCaMUX I'paUKOB.

5.2. Ecmm rpaduku OTpakalOT CpaBHEHHE JBYX JKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B oruere mno jaGopaTopHOil paboTe pPEKOMEHIyeTcs CKBO3Has  HyMepaus
tabmui. JlomyckaeTcst HyMmepanusi TabiIuI] B Tpejienax pasziena ordera. B aTom cimydae HOMep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPsIKOBOr0o HoMepa TalIHILIbl, pa3ieeHHbIX TOUKOH.
6.2. TaGnuiel HyMepyroTCst apaObCKUMU TH(pamMH.

6.3. Hymeparus tabnui npousBoauTcs co ciaoBoM «Tabmuiay 6e3 3Haka «No», Harpumep,
«Tabnuua 1».
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6.5.4. Kaxxnas Tabnuia 10JDKHA UMETh Ha3BaHME, KOTOPOE CIEAyeT MOMeNaTh Haja TaOiuilen
cieBa 06e3 a03aIHOTro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM 4Yepe3 THpE.

11.3. Meroauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xxoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOUIUIICS BBIMOIHICT PabOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMHU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHH
YPOBEHb YCIICBAEMOCTH B TNEPUOJ OOYdYEHHS, IIOMOTaeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yyJaroumxcs, siBJISI0TCS:

- y‘le6HO-MeTOZIH‘~I€CKHﬁ MaTcpuall 10 AUCHUILINHE.

11.4. Metoauueckue yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

IIpoBeneHue TeKyIero KOHTPOJS YCIEBAEMOCTH OCYILECTBIISETCS C MOMOIUBIO TECTOB,
MpUBEJIEHHBIX B Tabiuie 18. OleHnBaHuE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OIEHUBAETCS IO
cucTeMe 3aueT/ He 3a4er.

11.5. Metoauueckue yka3zaHus A OOy4aroUUuXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTaIUU.

[IpomexyTouHas  artectanus  OOydalOImIMXCs — MpeAycMaTpUBaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJIbTaTOB OOyUeHHs Mo AucCIUIuMHEe. OHA BKIIOYAET B
ceOst:

— muddepeHInpoBaHHbI 3auyeT — 3To0 ¢dopMa OIEHKHM 3HAHWH, TOTyYEeHHBIX
00y4JaromuMcsl IPU U3YYCHUU AUCHUILIINHBI, TPU BBIMOJIHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEA0BATEIBCKUX Pa0OT M MPOXOKIACHUU IPAKTUK C aTTECTAIMOHHOMN OLIEHKOMN
«OTIUYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHOY.

[IpomexxyTounast arrecTanus MNpoBOAUTCS B (opMe nudepeHIIMpOBaHHOTO 3ayeTa.
3adeT MPOBOJUTCS B YCTHOM ¢opme To OujgeTraM B BHUJE TOATOTOBKU U HW3JIOKEHUS

pa3BépHyTOTO OTBETa. Bpems Ha moAroToBKY oTBeTa - 30 MUHYT.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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