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AHHOTaUs

JucuumnuHa «DJIeKTPUUYEeCKHe U 3JEKTPOHHBIE alaparbl» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
15.03.06 «Mexarponuka W pOOOTOTEXHHKa» HarpaBieHHOCTH «LuppoBol HHXUHUPUHT
POOOTOTEXHUYECKUX KOMIUIEKCOBY. Juciuminaa peanusyercs kagenpoit «Ne32».

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETEHIIHIA:

[IK-4 «CrmocoOeH K BBITIOJHEHUIO padOT MO OTIaJKe, PEeryIupOBaHUIO, HACTPOUWKE U
TECTUPOBAHUIO MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM U KOMILJIEKCOBY

[TK-5 «Crioco6eH KCIuTyaTupoBaTh pOOOTOTEXHUUECKUE CUCTEMbI U KOMIIEKCHD»

CopepxaHue IUCHMILTUHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOM,
UCCIICIOBAaHUEM M IPUMEHEHUEM JIEKTPHUECKUX U SJIEKTPOHHBIX aIapaToB.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro Mmpoliecca: JICKINH, 1abopaTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJarOIIETOCH.

[IporpaMMo#l IHUCHUIUIMHBI HPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUYHAs aTTeCTAIMs B (popMe dK3aMeHa.

OO6mas TpyAO0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3bIK 00OyUYeHUs IO TUCIUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpro MUCHMIUIMHBI SBISIETCS TOJTOTOBKA CTYJEHTOB B OOJACTH JJIEKTPUYECKUX H
9JICKTPOHHBIX aIIapaToB OOIICIPOMBIIIIICHHOTO, CY0BOI0 U a3POKOCMHYECKOTO MPUMCHECHHSI,
JaTh CTYJCHTAM TEOPETUYECKUE TPEICTABICHUS M TMPAKTUYCCKUE HABBIKH IO YCTPOWCTBY,
BBIOOPY M HCCJICIOBAHUIO JICKTPUUYCCKUX U JICKTPOHHBIX aIapaToB.

1.2. JducumrmiuHa

BXOOUT B

cocCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX YacTsAMU. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHb KOMIETEHIMN U HHANKATOPOB X JOCTHXKCHHS
Kon n
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE MHIMKATOPA JOCTHIKEHHUS
HalMEHOBaHHE
KOMIIETEHIIUH KOMIETEHIINU
KOMIETEHIIUH
ITK-4 Criocoben k I1K-4. 3.1 3HaeT KOHCTPYKTHBHbIE OCOOCHHOCTH
BBIIIOJIHEHUIO padoT | U TpeOOBaHMsS K peXUMHBIM ITapaMeTpam
0 OTJIAJIKE, IIPOMBILIIEHHBIX POOOTOB
PEryIMpOBAHMIO, [1IK-4. V.1 ymeer opranu3oBartb c60p 1
ITpodeccuonanbHble | HACTPOIKE U 00pabOTKy JaHHbBIX, HEOOXOIUMBIX VIS
KOMIIETEHIIUU TECTUPOBAHUIO (GyHKIMOHHPOBAHUS POOOTOTEXHUYECKOM
MEXaTPOHHbBIX U CHCTEMBI
pob6ororexunueckux | [1K-4. B.2 BnageeT HaBbIKaMH ONITUMU3AIUN
CHCTEM U (GYHKIIMOHMPOBAHUS POOOTOTEXHUUECKUX
KOMILJIEKCOB KOMIUIEKCOB Ha OCHOBE MH)KEHEPHOT'0 aHaJIN3a
[TK-5 Cnocoben
[1K-5. 3.1 3HaTh NpUHIHIIEI padOTHI,
AKCILTYyaTUPOBATh
[TpodeccronanbHbIe TEXHUYECKHE XapaKTePUCTUKU U OCOOEHHOCTH
POOOTOTEXHUYECKUE
KOMIIETEHIIUU CHCTEME I 9KCILTyaTalluy MEXaTPOHHBIX CUCTEM U
POOOTOTEXHUYECKMX KOMITJIEKCOB
KOMIUIEKCBI

2. Mecro nucuumianssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:
— «Maremarnka. MareMaTUdeCKHN aHATIN3;

— «Maremaruka. JuddepeHnansuple YypaBHEHUS ),

— «Dusukaw;

- ((TGODCTI/I‘-ISCKaﬂ MCXAaHUKaA),

— «DJIEKTPOTEXHUKAY;

— «CHIIoBas dJICKTPOHHUKAY.

3HaHI/I$I, MOJIYYCHHBIC TIpU H3YUCHUU MaTCpUalia JaHHOU

JUCHUIINIIMHBI, MMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH
- ((SJ'ICKTDI/I"ICCKI/Iﬁ IIPUBOI Y,

— «ODHEPreTUYCCKHUE CUCTEMBI U CEeTU»,

— «KoHcTpyupoBaHue,

pacuceT

OPOCKTHUPOBAHUC QJICKTPOMEXAHUYCCKUX n

3JIEKTPOIHEPIeTUIECKUX YCTPOUCTBY;

— «HakonuTenm SHEPTUum.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 17 17
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 27 27
Camocmoamenvnan paboma, Bcero (4ac) 47 47
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
(dac) (dac) (uac) (dac) (gac)
Cemectp 6
Paznen 1. DnexkTpoMexaHn4ecKue anmnapaTsl
Tema 1.1. OcHoBHble (U3HMUECKUE SBICHUS B
ANEKTPHYECKHX alllaparax.
Tema 1.2 OcHOBHBIE JNEKTpUYECKHE u
3JIEKTPOMEXAHNYECKUE MPOLECChl B 3JIEKTPUUYECKUX 9 9 27
anrmaparax.
Tema  1.3.  DnexkTpoMexaHWYecKHe  ammapaTbl

aBTOMAaTUuKHU n pacnpeacanTCIbHbBIX YCTpOﬁCTB
HU3KOI'O HAIIPSIKCHUS.

Paznen 2. CusoBble 31€KTPOHHBIE anmapaThl

Tewma 2.1. CunoBsie 3I€KTPOHHBIE KITIOYH.

Tema 2.2. IlaccuBHBIE KOMIIOHEHTHI W OXJIAJUTEIU
CHJIOBBIX JJICKTPOHHBIX MTPUOOPOB. 8 8 20
Tema 2.3. Cucrempl ympaBleHHS  CHIOBBIMHU
3JIEKTPOHHBIMH anmapaTamMmu

Tewma 2.4. 'ubpuHble 31EKTPHUYECKHE allapaThl

Uroro B cemectpe: 17 17 47

Hroro 17 0 17 0 47




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep
Ha3Banue u copepxanue pa3eioB U TeM JEKIIMOHHBIX 3aHATUIA
paszznena

1 OcHoBHbIe PU3NYECKHUE SIBICHUS B SJIEKTPUUECKUX ammaparax. TernoBble IBJICHUS B
NEKTPUYECKUX armaparax; MICTOUHUKY TEII0ThI B 3JIEKTPUUECKUX allapaTax;
Crioco0bl pacpocTpaHeHHs! TEIJIOThI: TEIJIONPOBOAHOCTh, KOHBEKIUS U U3TYYCHUE;
Harpes 2516 MEHTOB 3JIEKTPUUECKHX AlapaToB B YCTAHOBUBILNXCS U IIEPEXOIHBIX
pexumax; AanadaTH4ecKHil pexXM HarpeBa U TepMUYECKasi CTOUKOCTh
ANEKTpUYECKUX anmnaparoB. OCHOBHBIE 3IEKTPUUECKUE U DJIEKTPOMEXaHUUECKUE
MIPOLIECCHI B ANEKTPUUYECKUX allllaparax. JIeKTpoanHaMudeckue cuiibl. OObeMHbIe
ANEKTPOAUHAMUYECKUE CUIIBI U CUIIBI, IEHCTBYIOIINE HA OECKOHEYHO TOHKHE
MIPOBOJHUKHU. DHEPIE€TUUECKUI METOJI ONIPEIEICHUS FIEKTPOINHAMUYECKUX CUJL.
Cuiel B cuctemax ¢ peppoMarHuTHeIMU Teamu. KoHTakTHbIE siBiieHUs; KoMmyTarms
AIEKTPUUYECKHUX LeNei; DIEeKTpUUYECKas 1yra B KOHTaKTax 3JIEKTPUUYECKHUX aIlllapaToB.
DneKTpoMexaHUUECKHe annapaTbl aBTOMaTUKU U PAaCIPEICIUTEIbHBIX YCTPONUCTB
HU3KOTO HaIlpsKEHUs. DJIEKTPOMArHuThl: MarHuTHbIE CUCTEMBI JJIEKTPOMATrHUTOB
MIOCTOSIHHOT'O TOKAa. DJEKTPOMArHUThl IEPEMEHHOI0 TOKa. /{luHaMuKa BKIIIOUEHUS U
BBIKJIFOUEHHSI 3JIEKTPOMArHUTOB. DJIEKTPOMArHUTHBIE peJie, KOHTAKTOPbI, TyCKATEIH.
Anmnapatsl 3alIUThI: TEIJIOBBIE peJie, aBTOMAaTHUECKHUE BBIKIIOYATENH, IJIABKUE
MPEAOXPAHUTEIH.

2 Cunosble 351eKTpOHHBIE Kitouu. [1omynpoBogHIKOBBIE TPUOOPHI CUIIOBOM
J1eKTpoHUKY; CTaTu4yecKre U IMHAMUYECKHE PEKUMBbI pPaOOThI OIYIPOBOIHUKOBBIX
kitoueit; Obnactu 0e3onacHol padOThI U 3aIIUTa OJYIIPOBOJHUKOBBIX KIIHOUYEH
(cHabOepHbIe LIeNH, OTPAaHUYUTENN HanpsbKeHus ). IlaccuBHbIE KOMITOHEHTHI U
OXJIaINTENIH CUJIOBBIX AIEKTPOHHBIX NMpUOOpoB: KoHaeHcaTopsl; pe3sucTopsl;
MarHuTHBIE 3JIEMEHTHI (TpaHchopMaTopsl, Apoccenn); Oxnaantenn. CucTeMbl
yIpaBieHUs] CUJIOBBIMU JIEKTPOHHBIMU anmnapatamu JpaiiBepbl; ONTO31EKTPOHHBIE
npubopsl MUKPOCXEMBI CUCTEM YIIPaBJIEHUS! CUJIOBBIMU KJTto4aMu [ 'nbpuinble
AJIEKTPUUYECKHUE aIapaThl

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

3 aux Ne
Ne | Tems! npakTuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasniena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bceero \ \ \

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYIAO0EMKOCTb

6




W3 Hux Ne
Ne HaunmenoBanwue 1a00paToOpHBIX padboOT TpynOEMKOCTS, | PAKTHUCCKOH | pasaena
/o (dac) MOJATOTOBKH, | JMCIIHII
(dac) JIMHBI
Cemectp 6
1 | HccrnenoBaHue TEIIOBOIO peXuMa KaTyLIKU 3 3 1
AJIEKTPOMArHuTa Ipyu KPaTKOBPEMEHHOM M
MMOBTOPHO KPATKOBPEMEHHOM PEIKUME
2 HccnenoBanne KOHTAKTHBIX COEIUHEHUNA 3 3 1
3 CHsATHE TATOBOM XapaKTEpUCTUKU 3 3 1
9JICKTPOMarHuTa
4 UccnenoBanue HEpeBEPCUBHOM CXEMBbI 4 4 2
YIPaBJICHUS ACHHXPOHHBIM JIBUTATEIICM
5 HccnenoBanue MUKpOIIPOLIECCOPHOTO 4 4 2
TEPMUHAJIA JIJIS YIIPABJICHHS U 3alTUTHI
ACMHXPOHHOTO JIBUTATEJIS
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner caMmocTosiTennbHON pabOTHI B €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIE 7.
Tabnuua 7 — Bujsl caMoCTOsTENIbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac yac
1 2 3

H3ydeHue TeopeTHuecKoro MmaTepuania

14 14
nucuurnael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuetno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13)
IToaroToBKa K MpOMEKYTOYHOU

23 23
attecranuu (ITA)

Bcero: 47 47

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHON PabOThl 00YUYAIOIIUXCS IO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX U3IaHui NIpHUBCACH B Ta6JII/II_[e 8.

Tabmuna 8— [lepedeHb NMEYaTHBIX W MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/
URL anpec

bubnuorpaduueckas ccplika

OnoImoTeKe

Kommaectso OK3CMILULIPOB B

(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)




DNEKTPUYECKHUE U JIEKTPOHHBIE aIllaparkl.
Mocksa, Madopmanektpo, 2001.

ITon penakuueii FO.K. Po3zanosa. -

[TerepOypr, 'VAII, 2011

npoBogHuKax. Tekcrt neknuid. CaHKT-

b.D. ®puaman. DneKTpoMarHuTHOE IMOJIE B 80

3JIEKTPOHHbBIE annapaTtel. MeToauueckue
ykazanus. Cankt-IlerepOypr, 'YAII, 2009

b.D. ®punman. DnekTpoAMHAMUYECKHE 80
cuibl. Texer nekuuii. Cankt-IletepOypr,

I'VAIL 2011.

B.D. ®puaman. DnexTpudyeckue u 80

annapatbl. MeToau4eckue yKa3aHus K
BBITIOJIHEHHIO JIa00paTopHbIX padboT Ne 1 - 15.
Cankr-IlerepOypr, I'VAII, 2015

b.2. ®punman, C.B. Conensiit, O.5 60
Counenas, E.B. EBceeB. DnekTpuueckue

7. IlepeyeHb IMEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
Ilepeuenn 9JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS JUCIHUILIAHBI

npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

He npenycmoTrpeno

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHeueHHs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCHUILINHE.
[lepedyeHp uConb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOTO MPOLecca MO JUCIUIUINHE
[lepeuenr wucCHOIB3yeMbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEJCTaBI€H B

Tabaure 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t

Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a




CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW [UIi  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIpeIcTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas J€KIUOHHAs Ay IUTOPUs 21-18; 21-21
Creunanu3upoBaHHas J1abopaTopus 31-05

10. Onenounsie cpeacTBa AJIsl MPOBEICHHS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTB JMJIS IPOBEICHHS MPOMEXKYTOYHOH aTTeCTaluu
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabiuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl POBECHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

OK3aMeH Crucok BOIPOCOB K 9K3aMEHY;
IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHIUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOSHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuicss TBEPI0 YCBOWII MPOTPaMMHBI MaTepuall, TPaMOTHO
M, TIO0 CYIIECTBY, HW3JlaraeT ero, ONUpasCh HAa 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMATN3NPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY, M3JIara€T €ro, ONMpascCh Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEpaTypHl;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM TMPUMEHECHHH 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM YacTH MPOrpaMMHOIO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTCPHAIIBI.
Bormpocs! qyist 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tabmuna 15 — Bonpocs! 11 sk3amMeHa

Ne
/o

HepequL BOITPOCOB JJIs 5K3aMCHa

Kon
WHJUKATOpa

1

1. Dnexrpuueckue annapatel. Onpenenenue, KiaccupuKanus

2. IIpoHUKHOBEHHE OJTHOMEPHOTO 3JEKTPOMArHUTHOTO TOJISl B MPOBOJIAIIEE
nonynpoctpancTBo.  OmpeneneHue TepmMuHa  '"riyOWHa — CKUH-cios".
JInnelHas MIOTHOCTh TOKA

3. Pe3ko-BbIpaKeHHBIH  MOBEPXHOCTHBIM  3hdeKT U uaeambHbINA
MOBEPXHOCTHBI 3(pdekT B mnpoBoAHMKAX clokHOW (opmbl. [lome
JUHEWHOIO  MpOBOJAa C TOKOM  OKOJIO  HJCAIbHO  MPOBOJSIIEH
noJryrutockoctd. DddexT oauzoctu

4. HVcTouHUKHM TEIUIOTHI B DJJEKTpUUYeCKUX ammapaTtax. Koadduimenrt
MOBEPXHOCTHOTO 3 dekra, KodhdUIUeHT OIM30CcTH, KOIPPUIUCHT
N00aBOYHBIX MOTEPh. [loTepu B MarHUTO-IIPOBOIAX.

5. IlpobGnempl TEmIOBBIX MOTEPh B JJIEKTpUYECKUX amnmnaparax. llytu
YMEHBUIEHUSI MOIIIHOCTA UCTOYHUKOB TEIIOTHI

6. TemmompoBomHocts. I'mmoresa @yppe W  BBIBOA  ypaBHEHUS
pacnpocTpaHEHHUs TeIjla B IUIOCKOM CTEHKE, pa3Jelsiiolled IBe cpeabl C
pa3HOU TeMIlepaTypoi

7. KonBekuus. TernnoBoe uznydyenue. YnpouieHHas ¢popmyna HeroToHa s
SIBJIGHUN KOHBEKIMM M u3nydeHus. Koapdumuenr temnoornauu. Beidbop
CEYeHMsI TPOBOJIHUKA JIJIsl JUIUTEIBHOTO pesKuMa padoThI.

I1K-4.3.1

8. Harper mwmnapuveckoil katymku. OmpeneneHune pacrpeaeieHus
TEMIIEPATYpbl 10 CEUYEHUI0 KaTyHNIKM C Y4YETOM TEIUIONPOBOAHOCTH
3aMEIIAloNIero Telna KaTyIIKW U TEIUIOO0TAayd ¢ Hapy>KHOM MOBEPXHOCTU
KaTyIIKH.

9. HarpeB 3JeKTpUYECKHX amlmapaToB B MEPEXOAHBIX peknMax. [IoBTOpHO
KpPaTKOBPEMEHHBINH PeXUM pabOTHI.

10. Tepmuueckasi CTOWKOCTD DJIEKTPUYECKHUX armapaToB. AnnabaTHUECKUit
pexxuM HarpeBa. VIHTerpan AeicTBUS TOKA U MHTErpajl AEUCTBUS IUNIOTHOCTH
Toka. KpuBble aanabaTuueckoro HarpeBa JJisi IpOBOAHUKOBBIX MaTEPHAJIOB
11. KoHTtakTHbIE siBIEeHUS. TepMUHBI: paCTBOP KOHTAKTa; MPOBaJl KOHTAKTa;
KaXyIasics KOHTAKTHas IMOBEPXHOCTH;, IMOBEPXHOCTb, BOCIPUHUMAIOIIAS
yeunue; anbda-nstHa. opmyna XonbMa 17151 CONPOTUBICHHS CTATUBAHUS
12. HarpeB KOHTakTHOTO TSATHA. HampspkeHWe pa3MsrdeHus], TUIaBJICHUS H
KUITEHUS] KOHTAaKTHBIX MaTepHajoB

13. DnexkrpoauHaMHUYecKWe CHIBI B KOHTakTax. CHlla CTATHBAOIIETO
s dexra. KoHTypHBIE CHITBI

14. Pexxumbl paboThl KOHTAKTOB. XapaKTep CHUTHala IMpU cpabaTblBaHUE
KOHTaKTHOro jar4yuka. OTKIIOYEHHE JJIEKTPUYECKOW LeNnu. Y CloBuUs

[IK-4.Y.1
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o0pa3oBaHMs AYroBOTO paspsfa MPU pPa3MBIKAHUHM DJICKTPUYECKOW IIETH.
Meroasl yMEHBIICHUS MIEKTPUUECKOU PO3UU KOHTAKTOB

15. O0beMHEBIE AIEKTPOIMHAMHYECKHUE CUJIBL. Omnpenenenue
ANEKTPOAMHAMUYCCKON CHIIBI TIO 3HAYCHHSIM BEKTOPOB MAarHUTHOTO TIOJISl HA
MOBEPXHOCTH TeJa. JlaBieHHE SIICKTPOJUHAMHUYECKHX CHJI TIPH PE3KO-
BBIPQ)KEHHOM TOBEPXHOCTHOM Y deKTe

16. DuepreTnueckuil MeTOH ONpEAETCHHs 3JNEKTPOJUHAMUYECKUX CHJI.
IIpumenenue ypaBHenu# Jlarpawka II-ro poma misg BbIBOAA ypaBHEHUU
JBYKCHMSI IIPOBOJALLIETO TeJla MOJ ACHMCTBUEM 2JIEKTPOJUHAMUYECKHUX CHIL
Pa3psan konzneHcaTopa Ha pebCOTPOH.

17. DnexTponinHaMUUYECKUE CUIIbI, JEHCTBYIOIME HA OTPE3KH OECKOHEUHO
TOHKUX IIPOBOJHUKOB C TOKOM B MarHuTHOM Iosie. 3akoH buo-Casapa-
Jlammaca. Ycennus, IEHCTBYIOIIKE Ha MapajuleibHble IPOBOJAHHUKH, B3aUMHO
NIEPIECHIUKYJIApPHbIE  MPOBOJHUKHM, HAa  TPaBEepCy,  COEAMHSIONIYIO
[apajuleJIbHbIE  INPOBOJHUKH.  YCWIME B BUTKE C  TOKOM.
DONEeKTPOAMHAMUYECKUE CHJIBI  MEXAY JABYMsS BHUTKAMHU C  TOKOM,
paclojOKEHHbIMA Ha OJHOM OCHM M JIeKallUMH B IapaJICJIbHBIX
IUIOCKOCTSIX. Y CHIIME B MECTE U3MEHEHMSI CEUEHUSI IPOBOIHUKA

18. Cunbl B cucreme ¢ (heppOMarHUTHBIMU NpOBOAHUKaMU. IIpenomiienue
JIMHUI BEKTOPOB CTATMYECKOTO MarHUTHOT'O IOJISl HA TPaHUIIE JIBYX Cpea C
pPa3IMYHBIMM ~ MAarHUTHBIMH  IIPOHHULAEMOCTAMH. MeToln  3epKajabHBIX
OTpaXEHUW i1 pacyeTa MarHUTHOIO TIOJS B OKPECTHOCTH IJIOCKOU
rpanunbl peppomarneruka. Cuiibl, JEHCTBYIOIIME Ha IPOBOJ C TOKOM HU
BUTOK C  TOKOM,  pAacCIOJIO)KEHHBIE  OKOJIO  (heppOMAarHUTHOTO
nojgynpocrpaHcTsa.  Pabora  cTanmbHOM — AyroracMTENbHOW — PELIETKU
ANEKTPUYECKOTO arapara

19. OOmue 3akOHBl KOMMYTAallMM 3JEKTpuueckoil 1menu. MaeanbHblii
NEKTPUYECKUH  KIIOY M €ro  BOJIbTaMIIEpHas  XapaKTepHUCTHUKA.
OHepreTM4eckue OLIEHKM IPH KOMMYTAlUd AKTUBHOI'O COIPOTHUBIICHUS,
€MKOCTH U UHAYKTUBHOCTH.

20. Bkmtouenue snektpuyeckoil R-L nenu Ha mocTosSSHHOM U NepeMeHHOM
Toke. OTKIIIOUEHUE AJIEKTpUYecKol Ienu. BoccraHoBiieHHE HaNpsHKEHUS
IIPY pa3MbIKaHUU MI€ATIBHOTO KJIIOUYA B LIETH ITOCTOSSHHOTO TOKA

21. OTxiIrOYeHNe IEKTPUYECKOH IeN KOHTAaKTHRIMU anmnaparamu. Ctaanu
aJeKTpuyeckoro paspsga B rase. Kpusas Ilamena. Crarnueckas
BOJIbTAMIIEpHAsl XAapaKTEPUCTHKA IYI'W. YCIOBUE TallleHUus Jyrd Lenu
nepeMeHHoro Toka. CrocoObl BO3JEHCTBUS Ha JIIEKTPUYECKYIO JIyTY B
KOMMYTAllMOHHBIX ammapaTax

22. DJeKTpOMarHuThl. MAarHMTHOE CONPOTUBICHWE W  MAarHUTHas
IPOBOJUMOCTh y4acTKa MarHuTHoW uenu. 3akoHel Kupxroda miar
MarHMTHBIX lLieneld. BiusHue MOTOKOB paccerBaHUs HAa MHAYKTHBHOCTH B
CTEpKHEBOM MAarHMTHOM cucreme. PacyeT WHIYKTMBHOCTM KaTYyUIKU
OpOHEBOrO0 LMJIMHAPUYECKOTO DBJIEKTPOMAarHUTa C Y4YETOM IOTOKOB
paccenBaHMs

MOCTOSIHHOTO ToKa. OTKJII0UEHHE B

I1K-4.B.2

23. DNeKTpOMarHUTHl TEPEeMEHHOr0 TOKa. BnmsiHMe pabodero 3a3opa Ha
BEJIMYMHY TOKA B KaTYIIKE 3JIEKTpOMarHuTa rnepeMeHHoro toka. Ilotepu B
MAarauMToIpoBogax H3-3a THCTCPE3UCa U BUXPEBBIX TOKOB. Bimmsgune
KOPOTKO3aMKHYTOI'O BUTKa

24. Cuna T1arm  onekTpomaraurta. CraTudeckas — XapaKTepHUCTHKA
9JIEKTPOMArHuTa M MeToJ] ee u3MepeHus. Cuia TATU DIEKTPOMArHUTa
NepeMeHHOro Toka. llpuMeHeHune KopoTko3aMKHYTOro BHUTKA. CpaBHEHHE

[IK-5.3.1
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AJEKTPOMAarHuTOB MOCTOSTHHOTO U IIEPEMEHHOT0 TOKa
25. Jlunamuka paOOTBhI JMEKTPOMArHuTa NMpHU BKIIOYEHUH M OTIYCKaHWUU
JIEKTPOMAarHuTa. YCKOpEHHE U 3aMeuleHue cpadaThlBaHUS U OTIIYCKAHUSA
AJIEKTpOMAarHuTa. JlmHammka 3JieKTpoMarHuTa NepeMeHHOro ToKa

26. DiekTpoMexaHU4ecKue pese. XapakTepUCTUKU YIPaBJICHUS amlapaToB
peneitHoro neiictBus. Knaccudukanus pene mo o0iacTd NPUMEHEHUS, IO
INPUHLUIY JEHCTBUSA, MO BBINOIHAEMbIM (YHKIMSIM. TepMHMHBI: KOHTAKT-
ACTallu, KOHTaKTHBIHN QJICMCHT, KOHTaKTHBIN Y3€J1. CoriacoBaHue TATOBBIX U
MEXaHUYECKUX XapAKTECPUCTUK pelle

27. DnexTpoMarauTHeie pene. [lonspu3oBaHHBIE JIEKTPOMArHUTHBIE pelie.
MarnuToynpaiisieMble KOHTaKThl (T€pKOHBI) U TEpPKOHOBBIE pene. 28
IInaBkue mnpenoxpaHurenu. BpeMATOKOBBIE XapaKTEPUCTUKU IUIABKUX
npenoxpanurenei. Harpes 1uiaBkoil BCTaBKM IPU KOPOTKOM 3aMBIKaHHM.
Breibop mpenoxpaHuTens IO YCIOBMSIM JUIMTEIBHOW O3KCIUTyaTallUH, IO
YCIIOBUIO IIYCKa JIEKTPUYECKOTO ABUIATENs, IO YCIOBUIO CEJICKTUBHOIO
OTKJIIOUEHUS

29. Anmapatsl TEIUIOBOW W TeMIepaTypHOW 3amuThl. TerioBoe pene TOKa.
[IpuMeHneHne TMO3UCTOPOB Il  TEMIEPATYpPHOM  3alMTBl  OOMOTOK
3JIEKTPOJIBUTATENEH

30. KoHTakTOpbl U MarHuTHbIE Imyckarean. OCHOBHbIE TEXHUUECKUE
rapameTpsl KOHTakTopa. Tsarosasi ¥ MpOTUBOACUCTBYIOIIAS XapAKTEPUCTUKHU
KOHTaKTOpa. KOHTaKTHO-AyroracuTeIbHOE yCTPOUCTBO C CUCTEMOM
MarHuTHOro AyThs. [lapannenbHoe U nocie10BaTeIbHOE BKIIOUEHNE
KATYIIKH MAarHUTHOTO IyThs.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera

Kon
WHIUKaTOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM nis KypCOBOIO IPOEKTUPOBAHUS/BBIIOJHEHUS KYpCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne n/n »
KypcOBO#l pabOThI

[TpuMepHBIii epedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOPOCOB ISl TECTOB
/1 WHJIUKaToOpa
1 | OmpenenuTs TEMJIOBYIO MOIIHOCTh, BbIAENsIoNIytocss B oaHom wmetpe | OIIK-4. 3.1
JUTMHBL MEIHOTO IITUHOIPOBOJA PACIPEACITUTEIBHOTO YCTPOWCTBA, II0
KoTopomy mporekaer Tok I = 840 A. IlluHompoBojx Harper 1o
temneparypbl L = 90°C, ero juamerp D = 20 mm.
2 | Onpenennuth k03P PHUIMEHT MTOBEPXHOCTHOTO AP (PEKTA U TETLIOBYIO OIIK-4. 3.1
MOIITHOCTb, BBIIEJISIOILYIOCS B OTHOM METPE JUTMHBI KPYTJIOTO MEHOTO
IUHOTIPOBOJA, TuaMeTpoM d = 45 MM, MO KOTOpOMY MpoTeKare TOK | =
2400 A npowmsblnuieHHOH yactoThl 50 '
3 | Onpenenutb KOAQPHUIMEHT MOBEPXHOCTHOTO 3(pekTa 1 TernoByro OIlK-4. 3.1
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MOIIIHOCTb, BBIICTISIONIYIOCS B OJJHOM METpPE UITUHBI KPYTJIOTO
ATFOMHHHEBOTO TMHOIIPOBOAA, AuameTpoM d = 45 MM, Mo KOTOpoMy
nporekaeT Tok I = 2400 A mpombinuieHHOM yacToThl 50 I'11

OnpenenuTh TEIIOBYIO MOIITHOCTb, BBIICTSIONIYIOCS B MATHUTOIIPOBO/IE
AJIEKTPOMArHuTa, KaTylIka KOTOPOro HAMOTaHa KPYTJIbIM IIPOBOIOM
nuamerpoM d = 4 mm u umeet 250 BUTKOB. MarHUTHOIIPOBO/I BBITIONTHEH W3
JIUCTOBOM JIEKTPOTEXHUYECKOM cTamu Mapku 1512, Tonmmuna nucra o =
0,5 mm. KoaddurmenT 3anonnenus maraurornpoBoaa k,= 0,9. Ipu
MOJIKJIFOUYEHUH KATYIIKU K UCTOYHUKY MIEPEMEHHOTO HAMPSKEHUS YaCTOTHI
f =50 I'it utoTHOCTH TOKA cocTasiseT j = 1,0 A/MM. Pazmepnr
marHuronposoya a = b = 70 mm, H = 320 mm, B = 180 mwm.

OIIK-4. 3.1

OrnpenenuTh TeIIOBYIO MOIIIHOCTD, BBIACIISIONIYIOCS B MAarHUTOIPOBO/IE
AJIEKTPOMArHuTa, KaTylka KOTOpOro HaMoTaHa KPyTJIbIM IPOBOJOM
muamerpoM d = 4 mm u umeeT 250 BUTKOB. MarHuTOMPOBO/I BBIMTOJIHEH U3
CIUIOIIHOTO Opyca ctanu. [Ipy noAKIIOYEeHNU KaTyIIKU K HCTOYHUKY
nepeMeHHoro HanpsikeHus: 4acToThl £ = 50 'l MI0THOCTh TOKA COCTAaBISAET
j = 1,0 A/Mm2. Pasmepst MarauTOnpoBoaa a = b = 70 mm, H = 320 mm, B =
180 MM

OIIK-4. 3.1

Onpenenuts JUIUTEIHHO AOMYCTUMYIO BEJIMYHUHY INIOTHOCTH MEPEMEHHOTO
TOKa JUIst OecKapKacHOW IMJIMHAPHYECKON KaTyIIKH HHIYKTUBHOCTH,
HAaMOTAHHOHN MEIHBIM KPYTJIBIM ITPOBOAOM ArameTpoM d = 4 MM. TIpoBOJIa
xJion4aroOymaskHas 6€3 mponuTKy, uncio BUTKOB N = 250, BbicoTa
karymku H = 170 MM, a ee BHYTpeHHHIA U HAPYKHBIN quameTpsl Dy, = 100
MM, Dyap = 155 mm. KaTynika HaxoquTce B CIIOKOMHOM BO3JyX€ IIPH
temneparipe v = 35°C

OIIK-4. 3.1

Onpenenuts JUIUTENHHO AOMYCTUMYIO BEJIMUUHY INIOTHOCTH IEPEMEHHOTO
TOKa JUISl IWIHHPAYECKOHN KaTyIIKA WHAYKTUBHOCTH, KOTOpasi HAMOTaHa
npoBoaoM d = 2 mm, umeeT uncio BUTKOB N = 500, HapyXHBII AHaMETP
Dyap = 136 My, BHyTpeHHn# nuamerp Dy, = 70 mm, a ee BeicoTa h = 72 mm

OIIK-4. 3.1

OnpenenuTs TeMIeparypy MOBEpXHOCTH IIMIIMHAPHUUECKON KaTyIKu 0e3
MarHUTOIIPOBOJIA, Yepe3 KOTOPYIO MPOTEKaeT MOCTOSTHHBIN TOK [ = 20 A.
Karymka ¢ ByyrpeHHUM 1uameTpoM Dy, =100 MM 1 Hapy>KHBIM
auameTpoM Dy, =160 MM, BeicoToit h = 170 MM, unciaom BuTtkoB N= 250
PacIoNIOKEHa B CIIOKOWHOM BO3JIyX€, TEMIIEpaTypa KoToporo vy = 35°C.
Huametp nposona d = 4 mm

OIIK-4. 3.1

7
OnpenenuTs TEIMIOBYIO MOIIHOCTh, TPOXOASIYI0 uepe3 | M
TEKCTOJIMTOBOM IUIOCKOM CTEHKH, ToamuHon & = 20 mM. PasHocTb
TEMIIEpATyp Ha TIOBEPXHOCTAX CTEHKH cocrasisieT Av = 30°C

IIK-4. V.1

10

Onpenenuts nepenajpl TEMIEPATYP B CIOSAX MNIOCKOW CTEHKH IIOLIABIO S
=2 MM, KOTOpasi BBIMOJIHEHA U3 YTIEPOAUCTOMN CTalu d1 =2 MM U
MEHOIUIacTa TOJMIIMHOM 02 = 10 MM, €cIM KOJIMYECTBO TEIUIOTHI,
poxozsuieit uepes cTeHky 3a 1 4. cocrasiusier 1,9 kBr-u.
TennonpoBonHocTs ctanu A = 54 Br/(m-K), nenomnacta A, = 0,1 Bt/(m-K)

IIK-4. V.1

11

OmnpenenuTs TeMIIepaTypy Hapy>KHOU MOBEPXHOCTH U3OJISIIHH KPYTIIOTO
MEIHOTO0 MpoBoAHKKA AuameTpoM d = 40 MM, IO KOTOPOMY IPOTEKAET TOK
| = 2250 A, B pe3ynbraTe 4ero MoBepXHOCTh OKA3bIBACTCSI HATPETOU 10
temrneparypbl L = 60°C. [IpOBOIHUK MOKPHIT JIBYMS U30JISALUOHHBIMU
closiMu; ciioeM Oymaru ¢ TermtonpoBoaHocThio A1 = 0,1 B1/(M-K) u cnoem
JAKOTKAaHU C TETUIONPOBOIHOCTHIO Ay = 0,2 B1/(M-K). Tonmmna crnos
OyMayKHOW M30JIALUH 01 = 4 MM, TOJIIIIMHA CJIOSI U30JIALIMHU U3 JJAKOTKaHU O
=6 MM

[IK-4. V.1
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12

BbIUKCIUTE TOMYyCTUMYIO CHITY TOKA ATFOMHHHUEBOTO MPOBOTHHUKA
KPYTJIOTO MOTMEPeYHOro ceueHus quamerpoM d = 40 MM, HOKPBITOTO IBYMSI
CIIOSIMU M30JIAIIHH: CII0OeM OyMaru, TOJIIHHA KOTOPOro 81 = 4 MM U CJIOEM
JIAKOTKaHHU, TOJIIHUHA KOTOPOro &, = 6 MM. JlomycTumas Temiieparypa
HApY>KHOU MOBEPXHOCTH M30JsiuK L, = 80°C, BHYTpEHHEH TOBEPXHOCTH
V1 = 70 °C. TemwtonpoBoHOCTh Wist 6ymaru Ag = 0,1 Bt/(M-K), mst
nakoTkaHu A, = 0,2 Bt/(M-K)

IIK-4. V.1

13

OnpenenuTts MOCTOSHHYIO BPEMEHU HarpeBa IMIMHIPUYECKOM KaTyIIKu
MMOCTOSIHHOTO TOKa, KOTOpasi HAMOTaHa KPYIJIbIM MEJIHBIM ITPOBOOOM
muamerpom d = 2 mm, umeeT 500 BUTKOB, €€ BHYTPEHHHH nuaMeTp Dgy =
70 MM, HapyxkHbIH 1uaMeTp Dyap = 140 MM, BbicoTa h = 70 MM.
TennmooTaaya B OKpY»Karollyro cpealy, KOTOPOM sIBJISAETCS CIIOKOMHBIN
BO3/1yX, OCYILIECTBIISIETCS] C OOKOBBIX MOBEPXHOCTEH U C TOPIIOB,
koaddunment termtooraaun kt = 20 Bt|(m-K)

I1K-4. V.1

14

BerancnuTh BpeMs, 4epe3 KOTopoe MeHasi TpyOa ¢ TonepeuHbIMH
pasmepamu dgy = 25 MM, dyep = 30 MM HarpeeTcst 10 TeMIEepaTyphl L =
110°C B pesynbtate nporekanus Toka | = 9400 A. C uenbro oxXIaKIeHUs
1o TpyOe IpoTeKaeT Boja, CPeIHsA TeMIIepaTypa KOTopoi v, = 40°C.
KoadduiueHt Temnoornayu ¢ BHyTpeHHEH IOBEPXHOCTH TPYOBI Kyp =
1500 BT/(M2~K). VY 1enpHO€ CONPOTUBIICHUE MEJIU P = 1,75-10'8 OMm-M

[IK-4. V.1

15

BerancnuTh BpeMs, 4epe3 KOTopoe MeTHast TpyOa ¢ OIepeIHBIMU
pasmepamu dgy = 25 MM, dyep = 30 MM HarpeeTcst 10 TeMIEepaTyphl L =
110°C B pe3ynbrate nporekanus Toka | = 9400 A. Tpyba HaxoguTcs B
CIIOKOWHOM BO3J1yXe, TeMIepaTypa KoToporo vy =40°C, koaddurimeHT
TEIUIO0TAa4yH C ee HapyKHOU nmoBepxHocTH k; = 15 BT/(MZ-K). VY nenbHoe
CONPOTHUBIICHUE MEJU P = 1,75-10'8 OM-M

[IK-4. V.1

16

OnpenenuTh JOMyCTUMOE YUCIIO BKJIIOYSHHI B | 4. KaTyIIKU MOCTOSTHHOTO
TOKa B IOBTOPHO-KPAaTKOBPEMEHHOM PEKUME HarpeBa, €Ciii BpeMs
pabodvero nepuosa Katymku t, = 150 ¢ u mo Hel nporekaer ToK I = 12 A.
Karymika nunmHapuyeckas, HaMOTaHa KPYIJIbIM MEIHBIM ITPOBOJIOM
mrametpom d = 2 MM, umeeT S00 BUTKOB, €€ BHYTpEHHHI AuaMeTp Dy, =
70 MM, HapyKHBIHA 1UaMeTp Dyap = 140 MM, BbicoTa KaTymku h = 70 mwm.
Karyiika HaxoauTcest B CIOKOMHOM BO3/1yX€E, TEMIIEPATYpa KOTOPOTO Vo =
35°C. C Hapy>KHBIX IOBEPXHOCTH KaTyIIKH KO3 uireHT Temiootaadn Kr
= 20 Bt|(m-K). M3omsiiust npoBoa XJ0n4aro0yMaxHasi, 0e3 IpONUTKH

[IK-4. V.1

17

Onpenenutsd 3HaUYeHUE KOIDPUIIMEHTOB MEPErpy3KH 10 MOLUTHOCTH U TOKY
CTAJIBHOM IMHBI IpssMOyrosibHOro ceueHus 100x4 MM, HarpeBaemMoi
npepbIBUCTBIM TOKOM | = 600 A yepe3 ycTaHOBJIEHHbIE TPOMEKYTKH
BpeMeHu. [lomycTumast TemmnepaTypa HarpeBa MIHHBI Lyop =95°C. luna
HaXO/UTCS B CIOKOWHOM BO3/1yXe, TeMIepaTypa KoToporo vg =35°C,

K03 (DUIMEHT TEIIOO0TAAYH C MOBEPXHOCTH MIMHBI K; = 12 Bt/ (M2~K),
TeMIlepaTypa UIMHBI B pe3yJIbTaTe MPOTEKAHUS IPEPHIBUCTOIO TOKA
nocturaet v =95°C

[IK-4. B.2

18

Onpenenuth ycuiiie, TEUCTBYIONIEE Ha 1 M ITTMHBI IPSAMOJIUHEITHOTO
MIPOBOJIHUKA, [T0 KOTOPOMY IpOTeKaeT NocTosAHHBINA ToK | = 10 KA, ecnu
MIPOBOJAHUK HAXOAMUTCS B OJTHOPOAHOM MOCTOSTHHOM MarHUTHOM MOJI€,
MarHuTHast MHAYKIUS B KaKI0H Touke mpoBoanuka B = 0,1 T, a yron
MEXy BEKTOPOM MHIYKIIMK M HanpasjienneM Toka y = 30°

[IK-4. B.2

19

Onpenenuth BETUUYUHY U HAIIPABJICHUS YCUITUS, IEHCTBYIOIIETO MEXKAY
ABYMsI TapaJlIeIbHBIMU poBoHUKaMu JutnHOH | = 1 m. o

[IK-4. B.2

14




HPOBOTHHUKKAM, HAXOISAIIUMCS B BO3yXE Ha PACCTOSIHUM 8 =3 M JpyT OT
Apyra, MPOTEKAIOT MOCTOSTHHBIC TOKH i1 = 10 KA, I = 15 KA

20

OnpenenuTts NEKTPOAUHAMUYECKOE YCUIIHE, AEHCTBYIOIIEE Ha
IIEPEMBIUKY, COEIUHSIOLLYIO JIBE MTapaJIJIENIbHbIE IIUHBI KPYTJIOIO CEYEHHUS
(puc. 2.3), ecu 110 LIMHAM U IIEPEMbIUKE IPOTEKAET IOCTOSAHHBIN TOK | =
15 kA, nnametp wuH U iepeMbrdku d = 20 MM, pacCTOSTHHE MEXIY
mmHam | = 0,5 M, ITUHBI UMEIOT OECKOHEYHYIO JITHHY

[1K-4. B.2

21

OmnpenenuTsd IEKTPOJMHAMUYECKOE YCUIIHE, AeicTBYomee Ha 1 M
KpYyIJIoro npoBoanuka quamerpom d = 20 mm. [IpoBOJHUK pacIioioKeH Ha
paccrosiauu a/2 = 10 cM BI10Jb (peppOMArHUTHON CTEHKH U 110 HEMY
nporekaeT Tok | = 1000 A

[IK-4. B.2

22

Onpenenuts ycuiime, ¢ KOTOPbIM IPOBOIHUK, IIPOJIOKEHHBIN BIOIb
(beppoMarHuTHON CTEHKU Ha paccTosHuU 20 ¢M OT Hee, IPUTITUBAeTCs K
Heid, econ arHa npoBoaHuka | = 0,5 M u mo Hemy TedeT Tok | = 10 kKA

[IK-4. B.2

23

Onpenenuts ycuiue, cTpeMsieecs pa3opBaTh KpyroBoil BUTOK paglycoM
R =1 M, eciiu no HeMy nipotekaet Tok | = 40 kA. /luamerp nonepedyHoro
ceyenus Butka d = 10 mm

[1K-4. B.2

24

OnpenenuTs ycuine, ¢ KOTOPBIM KPYTJIbIi MPOBOAHUK UTHHOW | =1 M 1 ¢
TokoM | = 1500 A mputsaruBaercs Kk GeppoOMarHuTHON CTCHKE, €CIIH OH
HaxoauTcs Ha yaaneHuu a = 20 cM. deppoMarHuTHasi CTEHKa UMEET
0ECKOHEYHYI0 MarHUTHYIO MMPOHUIIaeMOCTh. JlnameTp npoBoaHuka 2r = 10
MM. BBIuucianTs Takxke ycuime, CKUMAKoIee MPOBOIHUK

[IK-4. B.2

25

OnpenenuTh 3HaAYCHUE ICKTPOINHAMHYECKOTO YCHUITHS, JICHCTBYIOIIETO
Ha | M KpyrJIoro NpoBOJHHUKA, PACTIOIOKEHHOTO BIIOJIb (DeppOMarHUTHOM
CTEHKH Ha paccTostHud 10 cM OT Hee, €CITU 110 MPOBOJAHUKY MPOTEKAET TOK
10 kA

IIK-5. 3.1

26

Onpenenutsb ycuine, pa3pbiBaroiiee mpoBoHUK ¢ TokoM | = 100 kA B
MecCTe, I/Ie TPOBOJHHUK U3MEHSET CBOE MonepeyHoe ceuenue ot D = 50 mm
a0 d =20 mm

[IK-5. 3.1

27

IF
_-‘Q

OmnpenenuTe CyMMapHYIO POBOJAMMOCTE Pa0OUYHX 3a30POB IOJIOCOB,
MOKa3aHHbIX Ha PUCYHKE, 0€3 ydeTa BhITyuyuBaHus. Pa3Mephl MoI0CcoB:
b=0,02 M, r=0,02 M, TOJIIIHMHA [TOJIFOCOB (B HAIpaBJICHUH,
neprneHAuKyYIsIpHOM ueptexy) a=0,02 m, 60,6 mm, yron a=15°

IIK-5. 3.1

28

OmnpenenuTb CyMMapHYIO IIPOBOJAMMOCTD Pa0OYHX 3a30POB IOJIIOCOB,
MOKa3aHHbIX Ha PUCYHKE, 0€3 ydeTa BhlTyuyuBaHMs. Pa3Mephl MoI0CoB:
b=0,02 M, r=0,02 M, TOJIIIMHA [TOJIFOCOB (B HAIpaBJICHUH,
nepreHAuKyIsspHoM ueptexy) a=0,02 m, 6=0,6 MM, yron o=0°

[K-5. 3.1

29

Haiitu majieHre MarHuTHOTO MOTEHITHANIA B pabouunx 3a3opax [1-o6pa3Horo
ANEKTPOMArHUTA C IIOBOPOTHBIM SIKOPEM U DJIEKTPOMATHUTHBIA MOMEHT,
pasBHBaeMBIii mpH 3a3ope & = 0,6 MM, yrite o = 15° i motoke @ = 2-10™
B6. Pazmepsl antektpomarauta: a=b =1 =20 MM, dc = 15 MM, 1 =1 = 60
MM, h = 60 mm. [IpoBonumocts Ass = 33,4 108 I'n

[IK-5. 3.1

30

Haiitu majieHre MarauTHOTO OTEHITMANIA B pabounx 3a3opax [1-o6pa3zHoro
AJIEKTPOMArHUTa C IOBOPOTHBIM SIKOPEM H 3JICKTPOMArHUTHBIA MOMEHT,
pasBuBaeMslit mpu 3azope & = 0,6 MM, yrite o = 0° u motoke ®s = 2:10™
B6. Pazmepsl astektpomarauta: a=b =1 =20 MM, d; = 15 Mmm, | =1y = 60

[IK-5. 3.1
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MM, h = 60 mMm. [TpoBogumocTs Ay = 44,5 108 I

31 i I1K-5. 3.1
A & i

- =
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FAR
Omnpenenuts M/IC GpoHEBOTO 3JIEKTPOMArHuTa ¢ INIOCKUM TOPIIOM SIKOPSI
(puc. 5.17a), KOTOPBIi TOHKEH pa3BUBATh P KOHEYHOM 3a30pe J, = 10
MM cuity P, =480 H. | = 88 mm, b =42 mm, d = 33 mm. [IpoBoaumocth
KOHEUYHOTO 3a30pa Ak = 117-10°8 I'n. [Taperne MJIC B cTanu He
YUUTHIBaTh. MarHUTHEIN MMOTOK BO BCEX CEUCHUSIX MAarHUTOIIPOBOAA
CUUTATh OJIMHAKOBBIM U PaBHBIM MOTOKY B 3a30p€ O.

32 | BBICTPOAEHCTBYIOIIMI JIEKTPOMArHuT ¢ pasmMepamu a=30 mM, &, = 2,4 mm. | 1IK-5. 3.1
Maruut Ha nocrossuaoM Toke npu MJIC paboueit oomotku F~2670 A (N =
248, 1=10,8 A) u pabouem 3a30pe O, CO3AaCT MATHUTHBIN MOTOK @Dy =
8,5-10™ B6 u pasuBaet sekTpoMaruuTHYI0 crty P = 342 H. Onpenenuts
YHCII0 BUTKOB, HEOOXOIMMOE /ISl CO3J]aHHS TOTO )K€ MAarHUTHOTO TIOTOKA
Dy = 8,5-10'4 B0 (ammnuTynHOe 3HaU€HUE) B CIy4yae MUTaHUS OOMOTKHU
nepeMeHHbIM ToKoM HarnpspkeHrneM U = 127 B ¢ actotoii f =50 ', a
TaK»e pa3BUBAEMYIO 3TUM IIOTOKOM 3JIEKTPOMArHUTHYIO CUITY U
HaMarHMYUBAIOLIUI TOK IIPpHU TOM ke 3HaueHu MJIC 0OMOTKH.
MarsnuTonpoBoJi HabpaH U3 JIEKTPOTEXHUUYEHCKO cTalu ¢

k03 durrenTom 3anonHeHus K = 0,93, sskopb U CTOI UIMEIOT KBaJpaTHOES
CEUEHHUE CO CTOPOHOM KBaapara a = 30 MM

33 | BeicTpoaeicTByommii anektpomMaraut (puc. 5.20) ¢ pasmepamu o=30 mm, | IIK-5. 3.1
Oy = 2,4 mm. Maraut Ha ioctossHHOM Toke ipu MJIC paboueit oOMOTKH
F~2670 A .(N =248, 1= 10,8 A) u pabouem 3a30pe O, CO3AaeT MarHUTHBIH
notok ®m = 8,5:10-4 BO u pa3BuBaeT 3J1€KTPOMarHuTHyto cuiry P = 342
H. OmpenennTh 9nciio BUTKOB, HEOOXOMMOE JUISI CO3/IaHUS TOTO JKe
MarHuTHOro noroka ®m = 8,5-10-4 B6 (ammuTyaHOe 3HaYeHHE) B Cllydae
NUTaHUs OOMOTKHU NlepeMeHHbIM TokoM HamnpsbkeHueMm U = 220 B ¢
gactoToi f =50 I'ny, a Takke pa3BUBAEMYIO 3TUM IOTOKOM
3JIEKTPOMArHUTHYIO CUJTy ¥ HAMarHWYMBAIOIIUI TOK MPU TOM K€ 3HAUYCHUU
MJIC o6MoTKH. MarautonpoBoa HaOpaH U3 ANEKTPOTEXHUUEHCKON CTaln
¢ koa¢p¢unentom 3anonHenus ke = 0,93, akopb U CTOI UMEIOT
KBaJpaTHOE CEYCHHUE CO CTOPOHOM KBajapaTa a = 30 MM

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoanueckue Marepuaibl, ONpeIETAI0INe MpoLeAYpPbI OILICHUBaHHS
WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanmbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B
16




JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTHpyHOIIMX MOPSAAOK U IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCcTalluyd 00y4aroIuXcsl
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
LlenssMu OCBOCHHMSI JTUCHUIUIMHBI SIBJISIFOTCS: TIOJYYEHHE CTYJICHTaMH HEOOXOIUMBIX
3HAHHUM O PA3JIMYHBIX BUIAX JIEKTPUUECKHX almaparax U TEOPETHUECKUX OCHOB UX MPUMEHEHHUS
B YCTAHOBKAaxX IPOMBIIIJICHHOCTA W 3JEKTPOCTAHIMAX pPA3JIWYHOTO THIA, 3HAKOMCTBO C
OCHOBHBIMH THUIIAMU ¥ TIPUHIIUTIAMH Pa0OThI SJICKTPUUECKUX aIapaToB.

11.1. Meroauueckue ykazaHus s OOy4aroIUXCS 10 OCBOCHHIO JIEKLIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYCHME JICKLIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIoKEeHHe ydeOHoro marepuana. Ha3HaueHune cOBpeMEHHOH JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALMIO TIO TeME, 2 B OCBOCHHUH
(GyHAaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAay4yHOrO II03HaHMS, HOBEHIIMX
JOCTUXKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHuUs, €€ MpoOJeMbl, JAA€T LEIbHOE NPEACTaBICHUE O AUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3AHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

—  IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— MOsIBJIEHUE HEOOXOMMOro HHTEpeca, HE0OX0AUMOTO /I CAMOCTOSITENIbHONU PabOThI;

— TIOJy4Y€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuali (BBIAECNSTH IJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd  ClIaliloB U
MCIIOJIb30BaHUEM pa3aTOYHOrO MaTepuaja IpH IPOBEIEHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKOI pabOThI COBMECTHO € IPENOJABATEIEM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAayecTB, JIOOBU K MpeaMery U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOosBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKH U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINeE TO/IbI;

— Hay4YUTCsl METOJMYEeCKH oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHbIE MBICIU M
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

—  MOJy4YeHHE TOYHOT'O MOHMMAHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHIA.
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11.2. Meroauueckue ykazaHusi A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPaTOPHBIX paboT oOOy4aromMiCsS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW AUCLUIUIMHBL;

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATU3alUs TEOPETHMUYECKHX 3HAHHM, MOIY4YEHHBIX Ha
JCKIHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUS K IPOBEICHUIO JIAOOPATOPHBIX PadoT

1. [Ipuctynats k paboTe MOKHO TOJIBKO I10CJI€ O3HAKOMJIEHUS C paOOYUM MECTOM.

2. Ilepen cOopkoil cxem yOeaquTbes B TOM, YTO JIabopaTopHOE 000py10BaHUE OTKIIIOYEHO
OT UCTOYHUKA MTUTAHUS.

3. Ilepen BKiIIOYEHUEM CXEMbl YOEIUTHCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOIKH U Ap.) HAXOJUTCS B UCXOHOM IOJOKEHUH.

4. Ilpn BKIIOYEHHMH U B IPOLECCE PErYIMPOBAHUS CICAUTH 3a MOKA3aHUSAMH OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (IIPPOBOH ocrmiorpad, MyJIbTUMETP U Ap.) CXEMBIL.

5. B nporecce paboThl HE OCTABIATH O€3 MPUCMOTpa pabodee MeCTO, KOTOPOE HaXOIUTCs
10J1 HAIIPSDKEHUEM.

6. He kacaTbCcsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB U anmapaToB, KOTOPbIE HAXOJIATCS
MOJ1 HAIIPSKEHUEM.

7. K naGopaTOpHBIM 3aHATHUSAM JOMYCKAIOTCS TOJBKO T€ CTYIEHTBI, KOTOPbIE YCBOWIU
npaBuiia 6€30MacCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOIHAIOTCS OpUTra ol CTyJJEHTOB B COCTaBE HE MEHEe JIBYX
YEJIOBEK.

9. Kaxnapllf CTylAeHT [JOJDKeH NOArOTOBUTbCS K JabopatopHoil paborte. [lpu
HEJ0OCTATOYHOM MOJArOTOBKE CTYAECHT HE JIOIIYCKAETCA K €€ BBIITOTHEHUIO.

10. CoOpanHass cxeMa W HanMcaHHas TIporpamMma JOJDKHAa OBbITh IPOBEpEHa
IIPEnoaBaTesieM, KOTOPBIN ITOCIIE MPOBEPKHU JAET pa3peliCeHNEe Ha IIPOBEICHUE OIBITOB.

11. Ilepen BKIHOYEHHMEM CXEMBI CTYACHT, IPOM3BOJAIIMNA JaHHYIO ONEpALUIO, AOJDKEH
IpelynpeauTh YWIEHOB CBOeH Opuraanl o0 3ToM ¢pa3oit «HaunHaeM skciepuMeHT».

12. Tlocne BKIIOYEHHUS CcXeMbl 0Oe3 3aluCH MOKa3aHW NPUOOPOB MpPOBEpSETCs
BO3MOXXHOCTh BBIIIOJIHEHUS 1a00paTOpHOIl pabOThl BO BCEM 33JaHHOM JMAaNa30HE M3MEHEHUs
XapaKTePUCTHK U Noka3aHUH. ToJbKO 1mociie 3Toro MpUCTymnaroT K padboTe.

13. Pe3ynbTaThl M3MepeHUN MO KaXI0H XapaKTepUCTUKE AOKHBI OBITh MPOBEPEHBI
IpernoaaBaTesieM.

14. Bce mepexsiroueHHs B CXeME€ M €€ OKOHYaTelnbHas pa30opka MeNIaeTcsi TOJBKO C
paspelieHusi IpemnojgasaTenss. B cioyyae HEBEpHOCTH MOJYYEHHBIX JaHHBIX paboTta
IIepeeIIbIBACTCA.

15. Tlocne nepexitoueHHs cxema JI0JKHa OBITh IPOBEPEHA MPENoJaBaTesIeM.

16. B cinydyae BO3HMKHOBEHMsI aBapUWHON cuTyanuu (MOSIBICHUE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
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OTKJIFOYUTH CXEMY OT HAIPSIKEHHS] U COOOIIUTH 00 3TOM COOBITUU TPEToAaBaTemio 06e3 M00bIX
U3MEHEeHHH B cxeMme. BMecTe ¢ mpenoaBareneM Hal0 HAWTH IPUYUHY aBapUU B YCTPAHUTH €€.

17. CryaeHt nomkeH OepekHO 00pamaThes ¢ MPeoCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMITHIOTEPHON TEXHHUKOH, 3aIpeIiaeTcst 1eJIaTh HaJIHUCH MEJIOM, KapaH/IalloM WA YePHHUIIAMH.
Henp3s 3arpomoxaate pabodee MECTO MPUOOpPAMH U anmapaTaMu, KOTOPbIe HE HCIIOIB3YIOTCS B
n1abopaTopHOil paboTe, OCTABIIATh HA HUX KHUTH, TETPAIHU U AP. IPEIAMETHI.

18. K crueayromeMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IO
npepIAyIIeH 1abopaTopHO paboTe B COOTBETCTBHHU C YCTAHOBIICHHON (OPMOIA.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

B otuere 00s3aTeNbHO JODKHBI OBITH OTPAXKEHBI Clieayromue pasnenbl: «Ha3Banue»
«enp pabdotei», «Conepxkanue padoThy, «CxeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpPEeHUN WU
BBIYHCIICHUI», «AHAIN3 MOJYYCHHBIX XapaKTEPUCTUK W KpaTKHe BBIBOJBI». B cocraB oruera
MOTYT OBITh BKJIIOYEHBI JPYrHe pas3felibl, KOTOPhIE YUYUTHIBAIOT CHEHU(UKY BBITOIHIEMOM
nabopatopHOit paboTHI ((HOTO IKCIIEPUMEHTOB, IPOTPAMMHBIN KO U Ap.). HeoOXoauMbIe cXeMBbl,
20 pucyHk# u rpauku MOKHO YEPTUTh KapaHJAIIOM JHOO C MCIOJIb30BAHHEM CHEIHATbHBIX
MIPOrpaMMHBIX MPOJAYKTOB Ha MEPCOHAIBHOM KOMITHIOTEPE.

TpeboBanus k oopMIICHHIO OTYETa O Ja00paTOPHOU paboTe

Pe3ynbrarhl BHINOTHEHHBIX J1a00paTOPHBIX padOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
oaHOMY 00pasiy. OTUYeT NMUIYT ¢ OJHOM CTOPOHBI JinucTa popmara A4 (pazmepom 210%297 mMm).
OcHOBHBIE HAJIUCH BBHINOJHSIIOT B COOTBETCTBHM C ['occtanmaptoM. Bce BhIMONHEHHBIE U
MOJNUCAaHHBIE PYKOBOJUTEIEM OTHYETHI 10 JIAOOPATOPHBIM PabOTaM CKJIAAbIBAIOT B JOTMYECKON
nocleA0BaTebHOCTH U OpourtopyroT. [lpu Gomibimom komudectBe crpaHul] (6osee aecaTu)
COCTaBJISIIOT COJIEP’KaHUE OTYETa, KOTOPBIM pa3MeIlaloT B aJbOOME IOCJIE€ TUTYJIBHOIO JIMCTA.
TUTYIbHBIA JIMCT NOJDKEH HMeTh Haamuch <« KypHan abopaTOpHBIX paboT (OTYETHI)» C
bamunuel pykoBoaAuTENS (IPENOJaBaTENb) U UCIIOIHUTENS (CTYIEHT).

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1esnecoo0pa3Hoe IIaHUpOBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUs
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOecleYrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIbHYIO  paloTy
00yyaromuxcsl, ABISIOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLUILIUHE.

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOMIMUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTICBAaEMOCTH

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJaronuxcs, OCyIIeCTBISIEMOTO B TEUCHHE CEMECTpa C IENIbI0 OICHUBAHUS XO0J1a OCBOCHUS
JTUACIIUILINHEL.

CucreMa OIEHOK IPH IPOBEICHUU IMPOMEKYTOYHOW aTTEeCTAIlUMU OCYIIECTBIIACTCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekymeM KOHTPOJE YCIEeBAEMOCTH U
MPOMEXYTOUHOM artectauuu cTyAeHToB ['YAII, oOywarommxcs 1O HpOrpaMMbl BBICIIETO
obOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
cTyneHToB B ['YAIIDy.
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IIpoBeneHne TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTH OCYLIECTBIISIETCS C IIOMOIIBIO
BOIIPOCOB, MpUBEACHHbIX B Tabmuie 15. OneHuBaHHe TEKYLIETO KOHTPOJIS YCIEBA€MOCTU
OLIGHUBACTCS IO CHUCTeMe 3a4eT/ He 3aueT. [l0NOKUTEeNbHBIA pe3yabTaT TEKYILEro KOHTPOJS
yCIIEBAEMOCTH JAeT CTYAEHTY JOMOJHUTENIbHBIA Oalll MpU MPOBEACHUH MPOMEKYTOUHON
aTTECTALUU.

11.5. Meroauyeckue ykazaHus JIjisi OOY4arOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTecTauuu

[Ipomexxyrounass  arrectanusi  OoOy4yaromIMXCsl — NpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WM €€ YacTH, HAaBBIKOB CAaMOCTOSATEIBHON paboThl, CIOCOOHOCTH
NPUMEHATh MX Ui pEUIeHUs MPAKTHUYECKUX 3a1ad. JK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
NEpUOJ SK3aMEHALlMOHHOW CECCHMM M 3aBEpILIAETCSl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEILHO.

Cucrema OLEHOK IpU IPOBEIEHUU INPOMEKYTOYHON aTTeCTallMd OCYLIECTBIISETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM artecrauuu cTyAeHToB ['YAII, oOydaromuxcss 1Mo mnporpamMmbsl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AIy.

[IpomexyTouHass arrecTalusi OLEHUBAETCS 10 pe3yJibTaTaM TEKYIIEro KOHTPOJIsS
ycreBaeMoCcTu. B ciydae, eciu CTYJIEHT M0 YBaXUTEIbHOW MPUYUHE HE BBIMOJHUI TPeOOBaHUS
TEKYIIEro KOHTPOJS, €My IPEJOCTaBIsETCS BO3MOXXHOCTh CAATh 3aJ0JDKEHHOCTH IO
nponyuieHHbIM TeMaMm. dopma npoBeieHns MPOMEXYTOYHOM aTTeCTallud — MUCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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