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AHHOTaUs

JucuuiuinHa «OJeKTpUYECKUEe U 3JIEKTPOHHBIE anmnapaTbl» BXOIUT B 00pa30oBaTeIbHYIO
porpaMMy BBICIIErO O0Opa30BaHUS — IpOrpaMMy crienuanutera no cnenuanbHoctu 13.05.02
«CrienuanbHbple 3JIEKTPOMEXaHUYECKUE CHCTEMb» HAINPABIEHHOCTH «DJIEKTPOMEXaHUYECKHE
CHCTEMBI CIIeIMAIBbHBIX YCTPOMCTB U u3Aenuit». ucuummna peanusyercs kadeapoit «Ne32».

JlucuuiuinHa HauesneHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETEHIU:

OIIK-4 «CriocoGeH HCIob30BaTh METO/IBI aHAIN3a, MOJICIIMPOBAHMS M OLICHKH KauecTBa
JNEUCTBYIOIUX U MPOEKTUPYEMBIX OO0pPa3LOB 3JIEMEHTOB CIELUAIBHBIX JEKTPOMEXaHHMUECKUX
CHCTEM

I1IK-5 «CnocoGHOCTh MCHOJIB30BaTh TEXHUYECKUE CPEICTBA JUIsl U3MEPEHUS U KOHTPOJIS
OCHOBHBIX MTAPAaMETPOB IIEKTPOIHEPTETUUECKOTO U AIEKTPOMEXAHUIECKOTO 000pYI0BaHUS

ConepxkaHue AUCUUILUIMHBI OXBATHIBAET KPYr BOIIPOCOB, CBA3AHHBIX C Pa3pabOTKOM,
UCCIICIOBAaHUEM M IPUMEHEHUEM JIEKTPHUECKUX U SJIEKTPOHHBIX aIaparoB.

[IpenonaBaHre IUCLMIUIMHBI IpeAycMaTpUBaeT cleAyrolmue (OpMbl OpraHU3aLUU
y4eOHOro nporecca: JeKIHH, 1a00paTopHble PadOoThI, CAMOCTOSITENIbHAs paboTa 00yJaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX exuHuib, 108
9acoB.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE KPYCCKUI».



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpro MUCHUIUIMHBI SBJSIETCS TIOJATOTOBKA CTYJIEHTOB B OOJACTH JJIGKTPUYECKUX H
AJIEKTPOHHBIX amMapaToB OOIIEMPOMBINIIICHHOTO, CYJOBOIO U a3POKOCMHYECKOr0 MPUMEHEHUS,
JaTh CTYJCHTAM TEOPETUYECKUE TPEICTABICHUS M TMPAKTUYCCKUE HABBIKH IO YCTPOWCTBY,
BBIOOPY M MCCIIEIOBAHUIO AIEKTPUUYECKUX U IEKTPOHHBIX aIapaTos.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate w3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Ko u HaumenoBaHue Koxa u HanmeHoBaHMe HHANKATOPA
KOMITETCHIIH KOMIIETCHITUHT JIOCTH>KEHHS] KOMITETEHIIUU

OIIK-4. 3.1 3Haet ocobeHHOCTH

PEXKUMOB pabOTHI

AIEKTPOIHEPTETHIECKOTO 1

ANEKTPOTEXHUYECKOTO 000PYI0BAHUS

00BEKTOB JICKTPOIHEPTEeTHKH;

Ha3HA4YeHHE, KOHCTPYKIIHUIO,
TEXHUYECKUE MTapaMeTPhl U MPUHITUTI

OLIEHKH Ka4yecTBa

O61enpodeccuonanbHble . paboTHI 3IEKTPOOOOPYIOBAHHS
JNEHCTBYIOIIUX U

KOMIIETCHIINHU OIIK-4. B.1 B1ageeT HaBBIKAMH

OIIK-4 Cnocoben
HCIIOJB30BaTh METO/IBI
aHan3a,
MOJICJTUPOBAHUS U

MIPOCKTUPYEMBIX

IIPOBEJICHUS aHAJIM3a YCTaHOBUBIINXCS
00pa3110B 2JIEMEHTOB

PEXUMOB PabOTHI TpaHC(HOPMATOPOB U
CHeIMaJIbHBIX

BpAILAIOLIUXCS SJEKTPUUECKUX MallliH
AIIEKTPOMEXAHUYECKUX

Pa3JIMYHbIX TUIIOB, JIEMEHTOB
CUCTEM

CIIEHUAIIBHBIX JIEKTPOMEXAHUUECKUX
CUCTEM, UCIIOJIb3YET 3HAHUE UX
PEXKUMOB pabOTHI M XapaKTEPUCTUK

[1K-5 CriocobHOCTE

WCIIOJIH30BaTh [1K-5. 3.1 3Haet ocobeHHOCTH
TEXHUYECKUE CPEICTBA AKCIUTyaTaIluy 000pyI0BaHUS B
JUISl U3BMEPEHUS U HOPMAJIbHBIX, AaBAPUMHBIX U
[TpodeccuonanbHble KOHTPOJISI OCHOBHBIX MOCIeaBapUMHBIX PEKUMAX
KOMIIETEHIINA mapamMeTpoB [TIK-5. ¥.1 ymeer npoBOUTH KOHTPOJIb
AIIEKTPOIHEPTETUYECKOTO | PEKUMOB PAOOTHI TEXHOIOTHYECKOTO
u 00opyoBaHus; oOecriedeHus
AIIEKTPOMEXAHUYECKOT0 | 6€30MacHOro MpOU3BOICTBA
000pyTI0BaHUS

2. Mecro nuctuIuIMHEL B cTpykType OI1

JucuumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCUIUTIINH:

— «MaremaTtuka. MaTeMaTUUYECKHN aHATINU3;

— «Marematuka. JIuddepeHimanbHble YPaBHEHUS Y,

— «Pu3uKay;

— «TeopeTnyeckas MEXaHUKa,

— «OQIEKTPOTECXHHUKA;

— «CmioBas JIEKTPOHHUKAY.




3HaHuUs, TMOJYYECHHbIE NPU HM3YyYEHUHM Marepuaia JaHHOW JAMCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS IPU U3YUYEHUH IPYTUX TUCIUILINH:

— «DIJIEKTPUYECKUNI IPUBOIY,

— «DHEpreTUYeCcKUe CUCTEMEI B CETH Y,

— «KoHCTpyHMpoBaHHE, pacyeT W NPOSKTHPOBAHUE  DIIEKTPOMEXAHWYSCKHX M
DJIEKTPOSHEPISTHUSCKHUX YCTPONUCTBY;,

— «HaxkonuTenn YHEPTUM .

3. O0beM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 8 8
AyoumopHhule 3anamus, BCETo vac. 34 34
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(9ac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

EX3

[IpuMeuaHue: kaHAMAATCKHI SK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI IUCIUIIITHHBL Jlexuma | 113 (C3)| - JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cewmectp 7
Paznen 1. DnexkTpoMexaHn4ecKue anmnapaTsl
Tema 1.1. OcHoBHblE (U3UYECKUE SBICHUS B
AIIEKTPUYECKUX amnmaparax.
Tema 1.2. OcHOBHBIE JNEKTPUIECKHE u
JIIEKTPOMEXAHUYECKHE MPOLECCHI B JJIEKTPUUYECKHX 9 9 18
amnmaparax.
Tema  1.3.  DnekrpoMexaHWYecKHE  ammaparbl
ABTOMATHKH H  paclpelelIUTeNbHBIX  YCTPOHCTB
HHU3KOT0 HaNpSDKEHUSL.




Paznen 2. CunoBble 3JIEKTPOHHBIE amapaThl

Tema 2.1. CuioBblie 2JICKTPOHHBIC KITIOUH.

Tema 2.2. IlaccuBHbIE KOMIOHEHTHI U OXJIaJUTENH
CHJIOBBIX 3JIEKTPOHHBIX TPHOOPOB. 8 8 20
Tema 2.3. Cucrempl ympaBlIeHHS  CHIOBBIMHU
3NIEKTPOHHBIMH amIiapaTaMu

Tewma 2.4. 'ubpugHble 2IeKTPHYECKHE aNlapaThl

Htoro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTuyeckas MOArOTOBKA 3aKJIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIMOJIHEHUHU
OoOy4JaloIMMUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopneprkaHue pa3enoB ¥ T€M JEKINOHHBIX 3aHATHH MPUBEICHO B TabuIe 4.
Tabmuna 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHKJIA

Howmep
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
paznena

1 OcHoBHBIE (U3NYECKHUE SIBICHUS B AJICKTPUUYECKUX armaparax. TerioBbIe SIBICHUS B
ANEKTPUYECKUX ammnaparax; VICTOYHHKY TEIIOTHI B 3JIEKTPUUECKUX armapaTax;
Crioco0bl pacpocTpaHeHUs TEIJIOTHI: TEIIONPOBOIHOCT, KOHBEKITUS U U3ITy4YCHUE;
Harpes »11eMeHTOB 3JIEKTPHUYECKHX allapaToB B YCTAHOBHUBIIUXCS U MEPEXOIHBIX
pexumax; AanabaTiuecKuil peKUM HarpeBa U TepMHUUECKasi CTOMKOCTh
3NEKTPUYECKUX anmnaparoB. OCHOBHBIE 3JIEKTPUUECKHUE U DJIEKTPOMEXaHUUECKUE
MPOIIECCHI B AJICKTPUUCCKUX ammaparax. DIEeKTpoAnHaMudeckue cuiibl. O0beMHbIE
ANEKTPOAUHAMUYECKUE CHUIIBI U CUITBI, IEHCTBYIOIINE HA OECKOHEYHO TOHKHE
MIPOBOIHUKHU. DHEPTETUUECKUI METO]T OIIPEIeTICHUS SIEKTPOIUHAMHYECKUX CHJL.
Cunbl B cuctemax ¢ peppoMarHuTHbIMU TenaMu. KontaktHbie siienus; KommyTarus
AIEKTPUYECKHUX IeNel; DIEeKTpUUYECcKas yra B KOHTAKTaxX JIEKTPUUECKHUX arllapaToB.
DneKTpoMexaHUYEeCKUE amnmapaThl aBTOMATUKHU U PACTIPECIUTENbHBIX YCTPOUCTB
HU3KOTO HaIpPSHKEHUs. DIEKTPOMArHUThl: MarHUTHBIE CUCTEMBI DJIEKTPOMArHUTOB
MOCTOSIHHOT'O TOKa. DJIEKTPOMATrHUTHI IEPEMEHHOI0 TOKA. /IMHaMuKa BKIIFOUEHHUS U
BBIKJIFOUECHHSI DJIEKTPOMArHUTOB. DJIEKTPOMArHUTHBIE pelie, KOHTAKTOPBI, TyCKATEH.
Anmapatsl 3alIUThL: TEIJIOBBIE peJle, aBTOMATUUECKUE BBIKIIIOUATENH, IJIABKUE
MIPEAOXPAHUTEIH.

2 CunoBble 21IeKTPOHHBIE KII0Ud. [10mynpoBOJHUKOBBIE TPHUOOPHI CHIIOBOM
MeKTPOHUKH; CTaTUYECKUE U TUHAMHYECKHE PEKUMBI paOOTHI MOJIYIIPOBOTHUKOBBIX
ktoueit; Obmactu 6e3onmacHON paboTHI U 3aIIUTa TOTYIPOBOJHUKOBBIX KITFOUEH
(cHabOepHBI€ 1IeTTH, OTPAaHUYUTETH HanpsbkeHus ). [[accuBHBIE KOMITOHEHTHI U
OXJIaIUTENIH CHUJIOBBIX IEKTPOHHBIX MPUOOpoB: KoHIeHCATOPBI; PE3UCTOPHL;
MarHuTHBIE 3JIEMEHTHI (TpancdopmaTopsl, npoccenn); Oxnaaurenu. CUCTEMBI
yIpaBJIeHUS CUJIOBBIMHU AJIEKTPOHHBIMU ammapaTamu [paiiBepbl; ONTOAIEKTPOHHbBIE
prOOPEI MHUKPOCXEMBI CHCTEM YITPaBJICHHS CUJIOBBIMU KiTrouamu [ mOpuIHbIC
ANEKTPUYECKHUE aNapaThl

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPyImOEMKOCTh, |IPaKTUYECKOM |pa3jaesia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bceero | | |
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7
1 HccnenoBanue TEMIOBOrO peKUMa KaTyIIKU 3 2 1
AJIEKTPOMArHUTa NPU KPATKOBPEMEHHOM H
MTOBTOPHO KPAaTKOBPEMEHHOM PEKUME
2 HccnenoBanue KOHTAKTHBIX COCTMHEHUM 3 2 1
3 CHATHE TATOBOM XapaKTEpUCTUKU 3 2 1
AJIEKTPOMArHuTa
4 HccnenoBanue HEPEBEPCUBHOM CXEMBbI 4 1 2
yIpaBIeHUS] ACHHXPOHHBIM JIBUTATEIIEM
5 HccnenoBanne MUKPOIIPOIECCOPHOTO 4 1 2
TepMUHAJIA AJIsl YIIPABICHUS U 3aLUTHI
ACMHXPOHHOTO JIBUTATEIIS
Bcero 17 8

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.
Tabmauna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
10 10
qucturaHbl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)
Homamaee 3amganne (/13)
IToaroroBka K MpoMeXyTOYHOU
23 23
atrectrauuu (I1A)
Bcero: 38 38




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHONH paboThl OOYJArOMIMXCSl YKa3aHBI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

HIudp/
URL aapec

KomrgecTso OK3EMILLIPOB B

bubnuorpaduyeckas ccpuika oubnmoTexe

(KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

DNEKTPUUECKUE U 3JIEKTPOHHBIE alllaparkl.
Mocksa, Uaudopmanektpo, 2001.

ITon penakuueit FO.K. Pozanosa. -

[TetepOypr, 'YAIIL 2011

npoBoiHUKaX. TekcT jnekmuil. CaHkT-

B.D. ®puaman. DneKTpOMarHuTHOE MOJIE B 80

QJICKTPOHHBIC ammmapaTel. MeToAnIeCcKHe
ykazanusi. Cankt-IletepOypr, 'YAII, 2009

b.3. ®punman. DneKTpoIMHAMHYECKUE 80
cunbl. Teker nexnuit. Cankr-IletepOypr,

['VAIL 2011.

b.O. ®puaman. Dnexkrpuyeckue u 80

anmaparbl. MeToAMUYECKHE yKa3aHUsI K
BBITIOJIHEHHIO JTabopaTopHbIX padboT Ne 1 - 15.
Cankr-IlerepOypr, I'VAII, 2015

b.D. ®punman, C.B. Conensrid, 0.5 60
Conenas, E.B. EBceeB. DnexkTpuueckue

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JUCLHUILIMHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieYeH s

Ne /i1

HanmenoBanue

He npenycmotpeno




8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 | MynpTuMenuiiHas JeKUUOHHAs ay IUTOPUS 21-18; 21-21
Creunanu3upoBaHHas J1abopaTopus 31-05

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Uil TMPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlUH

Bua npomexyTo4HOM arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

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

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas MpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIBLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIelIMaTn3UPOBAHHBIX TTOHATHUH.

«OTIIMYHO»
GaduTCHO»

— o0yyaronuiicss TBEpI0 YCBOMJI MPOrpaMMHBIM MaTepuall, TpaMOTHO
U, 10 CYLIECTBY, M3JIaraeT €ro, ONUpPAasCh HAa 3HAHUS OCHOBHOU
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C NPAKTUYECKON JESATEIBHOCTHIO
HaIpaBJICHUS;

— apryMeHTUPYET Hay4YHbI€ NOJIOKEHUS;

«XOPOLLIO
«GAuTEHO»

9




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

JUTEPaTypPhI;
— JIOMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYIIECTBY, M3JaraeT €ro, ONUpasCh Ha 3HAHUS TOJIBKO OCHOBHOMU

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M O0OOIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUH;
«He 3a4TCHO)

— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

— UCHBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUN 3H8.HI/II71;

10.3. TunoBbie KOHTPOJIbHBIC 3aJJaHUS UJIN UHBIC MATEPUATIBI.
Bormpocs! qu1st 5x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! i1t 5k3aMeHa

Ne
/o

Ilepedyens BOIPOCOB AJIsA IK3aMEHA

Kon
WHIUKaTOpa

1

1. Dnextpuueckue annapatsl. Onpenenenue, kiaccuduxanus

2. IIlpOHUKHOBEHHE OJTHOMEPHOTO IJIEKTPOMArHUTHOTO TIOJSI B TIPOBOISIIICE
nojynpoctpaHcTBo.  OmpeneneHue TepMuHa  "TiyOMHa  CKUH-cJos".
JInnelHas MIOTHOCTH TOKA

3.  Pe3ko-BbIpaKCHHBIH  TOBEPXHOCTHBIH  APQPEKT W  HIacaTbHBIN
MOBEPXHOCTHBIH 3(p(dekT B MNpoBOAHMKAX cloXHOW (opmbl. [lose
JMHEWHOIO  IIPOBOJA C  TOKOM  OKOJIO  HMJCAIBHO  IPOBOJAIIEH
nonymiockoctu. IddexT 6auzoctu

4. VICTOYHMKHM TEIUIOTHI B OJIEKTpUYEeCKUX amnmaparax. Koaddurment
MOBEpXHOCTHOro 3¢ ¢ekra, KodpuIMeHT Oau30cTH, KodIDUIUEHT
N00aBOYHBIX MOTEPh. [loTepyu B MarHUTO-NPOBOIAX.

5. IIpoGiembl TEIIOBBIX MOTEPh B AJIEKTpUYECKHX ammapaTtax. Ilytu
YMEHBIIIEHUS MOIITHOCTH HCTOYHUKOB TEIUIOTHI

6. TemmonpoBoaHoct. I'umoresa @yppse U  BBIBOJ  ypaBHEHHUS
pacnpocTpaHeHHUsl Temja B IJIOCKOW CTEHKE, pa3Jelsdiollell JBE Cpelbl ¢
pa3HOU TeMIlepaTypoi

7. KonBeknus. TemioBoe u3nydenue. YnporuierHas Gpopmyna HeroTona aiis
SABJICHUM KOHBEKUMH M u3nydeHus. Kospounuent rtemnoornaun. Bribop
CeueHUsl MPOBOJAHMKA JIJIsl ITTUTENILHOTO peXrMa paboThl.

OIIK-4. 3.1

8. Harper mwmHapuveckoil katymku. OmpeneneHne pacrpeaeieHus
TEMIIEPATypbl II0 CEYEHUIO KaTylIKM C Y4E€TOM TEIUIONPOBOJAHOCTU
3aMEILAIONIET0 TeJla KATyIIKA M TEIUIOOTIAa4d C HapyKHOM IOBEPXHOCTH
KaTyIIKH.

9. HarpeB 5JeKTpHYECKUX anmapaToB B MEPEXOAHBIX pexumax. [loBTOpHO

OIIK-4. B.1
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KpPaTKOBPEMEHHBIH PEXUM pabOTHI.

10. Tepmuueckast CTOHKOCTb 3JIEKTPUYECKHUX anmapaToB. AnuabaTHUECKUil
pexuM Harpesa. MHTerpan nqeicTBus TOKa U MHTErpall IEHCTBUS INIOTHOCTH
Toka. KpuBble agunabaTHuecKoro HarpeBa i pOBOIHUKOBBIX MaTepHAIOB
11. KoHTakTHbIe siBIEHUS. TepMUHBI: paCTBOP KOHTAKTa; MPOBaJl KOHTAKTa;
KaXyIAscs KOHTAKTHAs IOBEPXHOCTb; IOBEPXHOCTb, BOCIPUHUMAOIIAS
yeunue; anbda-naTHa. @opmyna XonbMa A CONPOTUBICHUS CTATUBAHUS
12. HarpeB KOHTaKkTHOTo NsATHA. HampspkeHue pasMsrdeHusi, IUIaBICHUS U
KUIIEHHsI KOHTAKTHBIX MaTEpUaoOB

13. DnexrpoauHaMuYecKHe CHJIBI B KOHTakTax. CHlla CTATHBAOLIETO
a¢ddexra. KoHTypHBIE CHITBI

14. Pexumbl paboThl KOHTAKTOB. XapaKTep CHUTHaja NpH cpabaThIBaHUE
KOHTaKTHOro Jaryvka. OTKIIOYEHHE JJIEKTPUYECKOM ILenH. Y CIOBHSA
0o0pa3oBaHMs JIyrOBOTO pa3psla MPH Pa3MBIKAHUU AIIEKTPUUYECKOW IETH.
MeTobl yMEHBILEHUS IEKTPUIECKON IPO3UH KOHTAKTOB

15. O0bemHbIE JJIEKTPOAUHAMUYECKHUE CHUJIBL. Onpenenenue
EKTPOAUHAMUYECKON CHIIBI IO 3HAYEHUSIM BEKTOPOB MArHUTHOTO IIOJIS Ha
MOBEPXHOCTU Tena. JlaBlieHHWEe HIIEKTPOJMHAMUYECKUX CHUJI TNPU  PE3KO-
BBIPQ)KEHHOM TOBEPXHOCTHOM Y deKTe

16. DuepreTHuecKkuii MeTOH ONpEACTCHHUS dJIEKTPOJUHAMUYECKUX CHIL.
[Ipumenenue ypaBHenuil Jlarpawxa Il-ro ponma ang BbIBOAa ypaBHEHUU
JBUKEHUS MPOBOISALIETO TEJA MOJ JEHCTBUEM JJIEKTPOJUHAMUYECKHUX CHIL.
Pa3psan konneHcaTOopa Ha PENbCOTPOH.

17. DnexkTpoaMHAMUYECKUE CHUJIBI, IEUCTBYIOIIME HA OTPE3KH OECKOHEYHO
TOHKUX ITPOBOJHUKOB C TOKOM B MarHuTHOM nosie. 3akoH buo-Casapa-
Jlanumaca. Yceunus, JeHCTBYIOIME HA NTapaJuICIbHbIE IIPOBOJHUKH, B3aUMHO
NIEPIECHIUKYJIAPHbIE  TPOBOJHUKHM, HAa  TPaBEepCy,  COEAMHSIOIIYIO
MapajuleJbHblE  INPOBOJHHMKM.  YCHIME B BUTKE C  TOKOM.
ONEeKTPOAUHAMMYECKHE CHJIBI  MEXAY JABYMsS BHUTKAMH C  TOKOM,
pPACIIOJIOKEHHBIMU Ha OJHOM OCHM M JISKAIIMMH B HapaJUIeIbHBIX
IIJIOCKOCTSIX. Y CHIIME B MECTE U3MEHEHUS CEYEHUS ITPOBOIHUKA

18. Cunbl B cucreme ¢ (heppOMarHUTHBIMU MPOBOAHUKaMU. [Ipenomiienue
JIMHUN BEKTOPOB CTATMYECKOI0 MarHUTHOIO IIOJIA HA IpaHULE IBYX Cpel ¢
pa3IMYHBIMM  MAarHUTHBIMM  IPOHHUIIAEMOCTAMHM. MeTox  3epKaibHBIX
OTPaXEHUU JUIs pacyeTa MAarHUTHOIO IO B OKPECTHOCTU ILIOCKOM
rpanunbl peppomarHeruka. Cuiibl, JEHCTBYIOIIME Ha MPOBOJ C TOKOM HU
BUTOK C  TOKOM,  pAacHOJIO)KEHHbIE  OKOJIO  (peppOMArHUTHOIO
noJynpocTpaHcTea. PaGoTa  cTanmpHOW — AYroracMTENbHOW — PEIIETKU
AJIEKTPUYECKOTO anmnapara

19. OOGmue 3akOHBl KOMMYTAIlMM 3JeKTpudeckoil menu. MaeanbHblit
JJEKTPUYECKUI  KIOY W €r0  BOJbTAaMIIEpHAs  XapaKTEpUCTHKA.
OHepreTu4eckue OLIEHKM IPU KOMMYTAlUd aKTUBHOI'O CONPOTHBIICHUS,
€MKOCTU U UHIYKTUBHOCTH.

20. Bxitouenue snektpudeckoil R-L menu Ha MOCTOSSHHOM U MepeMEHHOM
Toke. OTKIIFOUEHHE JIIEKTPUYECKOW 1enu. BoccTaHOBIIEHHME HaIPsKEHUS
IIPY pa3MbIKaHUU UI€ATIBHOTO KJII0UYA B IIENH TOCTOSHHOTO TOKA

21. OTkiIrOYeHHE AIEKTPHUYESCKON TeTT KOHTAaKTHBIMU ammapatamu. Ctaanu
nekTpuyeckoro paspsga B rase. Kpusas Ilamena. Craruueckas
BOJIbTAMIIEPHAsl XapaKTEpUCTHUKA Jyrd. YCIOBHE TAalllEHHWs Jyrd Lenu
nepeMeHHOro Toka. CrocoObl BO3JEHCTBHA Ha DIEKTPUYECKYIO OYTY B
KOMMYTallMOHHBIX arapaTrax

22. DJeKTpOMarHuThl. MarHuTHOE CONPOTUBICHWE M  MarHUTHas

[IK-5.3.1
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MPOBOJMMOCTh y4acTKa MAarHUTHOM 1enu. 3akoHbl Kupxroda miast
MarHuTHBIX ueneﬁ. BnussHue moTtoxoB pacccruBaHrd Ha WHAYKTUBHOCTH B
CTepKHEBOM MAarHuTHOM cucreme. Pacyer WHIYKTHUBHOCTH KaTYIIKU
OpOHEBOTO0 MWJIMHAPUYCCKOTO DJIEKTPOMAarHUTa C YYETOM IIOTOKOB
paccerBaHUs

MOCTOSHHOTO ToKa. OTKIIIOYEHHUE B

23. DNEeKTpOMarHuThl MEPEMEHHOro Toka. BnusHue pabodero 3azopa Ha
BEJIMYMHY TOKa B KaTYIIKE 3JIEKTpOMarHurta nepeMeHHoro toka. Ilorepu B
MarHuTONpPOBOJAX M3-3a THUCTEpPE3nca M BUXPEBBIX TOKOB. BuusHue
KOPOTKO3aMKHYTOI'O BUTKA

24. Cuna T1aru osnekrpomarHuta. CraTuueckas — XapaKTepUCTHKa
JIEKTpOMarHuTa M MeToJ ee u3MepeHus. Cuna TArM 3JIEKTPOMarHUTa
nepeMeHHoro Toka. llpumeHeHne KOpOTKO3aMKHYTOro BUTKA. CpaBHEHHE
AJIEKTPOMAarHuTOB MOCTOSIHHOTO U IIEPEMEHHOIO TOKA

25. JIluHaMuka pabOThl 3JEKTPOMArHuTa MPH BKIOYEHHH U OTIIYCKaHUU
3JIEKTPOMArHuTa. YCKOpPEHHE M 3aMeUIeHue cpabaThIBaHUS U OTITYCKAHUS
3JEeKTpOMarHuTa. JluHaMuka 3JeKTpOMarHiTa epeMeHHOro ToKa

26. DrekTpoMexaHU4ecKne pese. XapaKTepUCTUKU YIIPABIICHUS amlapaToB
peneiinoro neiictBusa. Knaccudukanus pene mo o0nacTd NPUMEHEHHUS, IO
NPUHIUIY JEHCTBHSA, 1O BBINOJIHAEMBIM (YHKIHSIM. TEepMHHBI: KOHTAKT-
JIe€TaJIN, KOHTAKTHBIN 3JIEMEHT, KOHTAKTHBINA y3ei. CoriacoBaHuE TATOBBIX U
MEXaHUUYECKUX XapaKTEPUCTUK pelie

27. DnexktpomarHuTHbIe pene. [lonspu3oBaHHbIE 3JEKTPOMArHUTHBIE pElie.
MaruuroymnpasisieMble KOHTaKThl (T€PKOHBI) U TE€PKOHOBBIE pene. 28
[InaBkue mnpenoxpaHutenu. BpeMATOKOBBIE XapaKTEPUCTHUKU IUIABKUX
npenoxpanureneid. HarpeB miuaBkod BCTaBKM MPH KOPOTKOM 3aMbIKaHHH.
Breibop mpenoxpaHuTens HO YCIOBHSIM JUIMTEIBHOW OSKCIUTyaTallud, IO
YCIIOBUIO IIYCKa AJIEKTPUYECKOTO ABHUIATENsl, 10 YCIOBHIO CEJIEKTHUBHOTO
OTKJIIOUYEHUS

29. Anmapatsl TEIUIOBOW W TeMIIepaTypHOU 3amuThl. TermoBoe pene Toka.
[IpuMeHeHHe TO3UCTOPOB JJIsi  TEMIEPaTypHOM  3alUThl  OOMOTOK
3JIEKTPOJIBUTATENEH

30. KoHTakTOph! U MarHuTHBIE IMyckatean. OCHOBHbIE TEXHUUECKUE
napaMmeTpsl KOHTakTopa. Tsrosas U MPOTUBOJACHCTBYIONIAS XapaKTEPUCTUKH
KOHTakTopa. KOHTaKTHO-AyroracuTeIbHOE yCTPOUCTBO C CUCTEMOM
MarHMTHOrO AyThs. [lapannensHoe U mocine10BaTeIbHOE BKIKOYEHNE
KATYIIKH MAarHUTHOTO JTyThsL.

[K-5. V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne /it [Tepeuens BompocoB (3a1ayu) myist 3adeta / nudd. 3auera

Kon
WHIAWUKATOPA

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI

MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeders TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Neo /it N
KypCOBO pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
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Bormpocst

MpeACTaBICHBI B Tabmwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Uil TPOBENCHUS MPOMEXKYTOYHOM arTecTald B BHJAE TECTUPOBAHUSA

Ne
/o

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHJIUKaTOpa

1

OnpenenuTh TEIIOBYIO MOUIHOCTb, BBIIECNAIONIYIOCS B OJHOM METpe
JUIMHBL MEHOTO IIUHOIPOBOJA PACIPEACIUTEIBHOTO YCTPOWCTBA, II0
KoTopomy mporekaer Tok | = 840 A. IlluHompoBox Harper 10
temneparypbl L = 90°C, ero guamerp D = 20 mMm.

OIIK-4. 3.1

Onpenenutb K03(PPHUITUEHT TOBEPXHOCTHOTO AP (HeKTa M TETUIOBYIO
MOIITHOCTb, BBIICIISIFOILYIOCS B OJTHOM METPE JUTMHBI KPYTJIOTO MEHOTO
MIMHOTIPOBOA, AuameTpoM d = 45 MM, 1O KOTOpOMY mpoTekare ToK I =
2400 A npowmslinieHHOH yactoTsl 50 '

OIIK-4. 3.1

Omnpenenutb KO3PPHUIUEHT MTOBEPXHOCTHOTO P (PEKTa U TETIIOBYIO
MOIITHOCTb, BBIIEIISIIOILYIOCS B OJTHOM METpE JUITMHBI KPYIJIOTo
IFOMUHUEBOT0 IIMHONPOBO/IA, tuameTpoM d = 45 MM, 10 KOTOpoMy
nporekaeT Tok I = 2400 A mpombinuieHHOM yacToThl 50 I'11

OIIK-4. 3.1

OnpenenuTh TEIIOBYIO MOIITHOCTb, BBIICIISIONIYIOCS B MArHUTOIIPOBOIE
ANEKTPOMArHuTa, KaTyIIKa KOTOPOro HaMOTaHa KPYTJIbIM IPOBOIOM
nuamerpoM d = 4 MM u mmeet 250 BUTKOB. MarHUTHOIIPOBO/I BBITIONTHEH W3
JUCTOBOM 2JIEKTPOTEXHUUECKOM cTamu Mapku 1512, Tonmuna aucra o =
0,5 mm. KoadurmenT 3anonaenuns maraurornponoaa k= 0,9. Ipu
MTOJIKJTFOYCHUH KATYIIKN K UCTOYHUKY IMIEPEMEHHOTO HAPSKCHUS 9aCTOTHI
f =50 I't rutoTHOCTH TOKA coctasser j = 1,0 A/MM. Pazmepnr
marauronposoya a = b = 70 mm, H = 320 mm, B = 180 mm.

OIIK-4. 3.1

OnpenenuTh TEIIOBYIO MOIIHOCTb, BBIIEISIONIYIOCS B MATHUTOIIPOBO/IE
AJIEKTPOMArHUTa, KaTylIKa KOTOPOTr0 HAMOTAaHA KPYTJIBIM TIPOBOIOM
nuametpoM d = 4 MM u umeeT 250 BUTKOB. MarHUTOMPOBO/I BBITIOJIHEH U3
CILUTONIHOTO Opyca ctanu. [Tpu MoAKIIFOYeHNN KaTyIIKH K HCTOYHUKY
nepeMeHHoro HanpspkeHus yacToThl £ = 50 'l MI0THOCTH TOKa COCTaBIsIeT
j=1,0 N Pasmepsr marauronpoBoga a = b =70 mm, H = 320 MM, B =
180 mm

OIIK-4. 3.1

OnpenenuTs JTUTETHHO JOMYCTUMYIO BEIMYUHY IIOTHOCTH MTEPEMEHHOTO
TOKa JUIsl OeckapKacHOW IMJIMHAPHUYECKON KaTyIIKU UHIYKTUBHOCTH,
HAaMOTaHHOH MEHBIM KPYTJIBIM IPOBOIOM nuameTpoM d = 4 MM. mpoBoia
xJiomyarooymaxkHast 6€3 IpOonUTKH, Ynciio BUTKOB N = 250, BbicoTa
karymku H = 170 MM, a ee BHYTpeHHHI U HAPYKHBIH 1uameTpsl Dy, = 100
MM, Dyap = 155 MMm. Karynika HaXoauTC B CIOKOMHOM BO3/yX€E IIPH
temneparipe v = 35°C

OIIK-4. 3.1

OnpenenuTs JTUTENBHO AONYCTUMYIO BEIMUUHY IJIOTHOCTH MEPEMEHHOTO
TOKa JUTS MMIMHAPUIECKOHN KaTyIIKA MHIYKTHBHOCTH, KOTOpasi HAMOTaHa
npoBosioM d = 2 MM, umeeT yuciio BUTKOB N = 500, Hapy>KHBII 1uameTp
Duap = 136 MM, BHyTpeHHuit nuamerp Dy, = 70 MM, a ee BeicoTa h = 72 Mmm

OIIK-4. 3.1

OmnpenenuTs TeMIepaTypy MOBEpXHOCTH IIMIIMHAPHUECKON KaTyIKu 0e3
MarHUTOIIPOBOJIA, Yepe3 KOTOPYIO MPOTEKaeT MOCTOSHHBIN TOK [ = 20 A.
Karymka ¢ ByyrpeHHUM 1uameTpoM Dy, =100 MM 1 HapyKHBIM
auameTpoM Dy, =160 MM, BeicoTOi h = 170 MM, unciaom ButkoB N= 250
PacIoNIOKEHA B CIIOKOWHOM BO3/IyXe€, TEMIIEpaTypa KoToporo vy = 35°C.
Juametp nmpoBoaa d = 4 mm

OIIK-4. 3.1

)
OrnpenenuTh TEITIOBYIO MOIIIHOCTh, TPOXO/SIYI0 yepe3 | M
TEKCTOJIMTOBOM IJIOCKOM CTEHKH, TONIIMHOM O = 20 MM. Pa3HOCTE

OIIK-4. B.1
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TEMIIEPATyp Ha MOBEPXHOCTAX CTEHKH cocTanisieT Av = 30°C

10

Onpenenuth nepenaasl TEMIEpaTyp B CIOSIX MIOCKON CTEHKH IJIOMIAIbIO S
= 2 MM, KOTOpast BBITIONHEHA U3 YIIIEPOAMCTON CTAIN 81 = 2 MM U
MIEHOIIACTa TONIIUHOM 02 = 10 MM, eciiu KOJIMYECTBO TEIUIOTHI,
poxozsiieit yepe3 cTeHky 3a 1 4. cocrapisier 1,9 kBt 4.
TermmonpoBoHOCTh cTanm A = 54 Br/(m-K), menomnacra A, = 0,1 Bt/(m-K)

OIIK-4. B.1

11

OmnpenenuTh TeMIepaTypy Hapy>KHOU MOBEPXHOCTH U3OJISIHH KPYTJIOTO
MeIHOTo MpoBoAHMKA auaMeTpoM d = 40 MM, IO KOTOPOMY TIPOTEKAET TOK
| = 2250 A, B pe3ynbTaTe 4ero moBepXHOCTh OKA3bIBACTCS HArPETON JI0
temueparypbl U = 60°C. TIpOBOAHUK MOKPHIT ABYMS M30JIALMOHHBIMU
CIIOSIMU; cJIoeM Oymaru ¢ TermtonpoBoaHOCThiO A1 = 0,1 B1/(M-K) u cnoem
JIAKOTKaHU C TETUIONPOBOIHOCTHIO Ao = 0,2 B1/(M-K). Tommmuna cros
OyMasKHOW M30JISAIUH 01 = 4 MM, TOJIIIIMHA CJIOSI U30JISALIUYU U3 JIJAKOTKAHU O
=6 MM

OIIK-4. B.1
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BbIuucinTh 10MyCcTUMYIO CUITY TOKA aJIFOMUHUEBOIO IIPOBOJHHUKA
KPYTJIOTO MOTIepeyHoro ceueHus ruamerpom d = 40 MM, TOKPBITOTO ABYMS
CJIOSIMU M30JIALMU: cJI0eM OyMaru, TOJIIIMHA KOTOPOro d1 =4 MM U CII0eM
JIAKOTKAHU, TOJIIMHA KOTOPOro 02 = 6 MM. /lomycTumas reMneparypa
HapY>KHOU MOBEPXHOCTH M30JsuK L, = 80°C, BHYTpPEHHEH TOBEPXHOCTH
V1 = 70 °C. TemwtonpoBogHOCTh Wit 6ymarn Ay = 0,1 Bt/(M-K), mst
nakoTkaHu A, = 0,2 Bt/(M-K)

OIIK-4. B.1
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OmnpenenuTh NOCTOSHHYIO BpEMEHH HarpeBa MUIMHAPHYCCKON KaTYIIKK
MOCTOSIHHOTO TOKa, KOTOPasi HAMOTaHa KPYTJIBIM MEIHBIM [IPOBOOIOM
auametpoM d = 2 mm, umeeT 500 BUTKOB, €€ BHYTPEHHUHN quaMeTp Dy, =
70 MM, HapyxkHbIH 1uaMeTp Dyap = 140 MM, BbicoTa h = 70 MM.
TernooTaua B OKPYKAIOIILYO CPEy, KOTOPOU SBIISIETCS CIIOKOWHBIN
BO3/yX, OCYIIECTBISICTCS C OOKOBBIX MOBEPXHOCTEHN U C TOPIIOB,
koaddunment rermtooraaun kt = 20 Bt|(m-K)

OIIK-4. B.1
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BeraucinTe Bpems, yepes KOTopoe MeaHasi TpyoOa ¢ monepeyHbIMA
pasMepamu dgy = 25 MM, dyep = 30 MM HarpeeTcs 10 TEMIEPATYPHI L =
110°C B pe3ynbrate nporekanus Toka | = 9400 A. C neinpro oXIaKICHUS
1o TpyOe IpoTeKaeT Boja, CPpeIHsA TeMIIepaTypa KOTopoi v, = 40°C.
Koadduiuent Tennoornaun ¢ BHyTpEeHHEN IOBEPXHOCTH TPYOBI Ky =
1500 BT/(MZ-K). Y nenpHOE COMMPOTUBIICHUE MEJTH P = 1,75-10®° Om-m

OIIK-4. B.1
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BeraucinTe Bpems, yepes KOTopoe MeaHasi TpyoOa ¢ monepeyHbIMA
pasMepamu dgy = 25 MM, dyep = 30 MM HarpeeTcs 10 TEMIEPATYPHI L =
110°C B pe3ynbrate nporekanus Toka | = 9400 A. Tpyba HaxoauTcs B
CIIOKOWHOM BO3JIyXe, TeMIepaTypa KoToporo vy =40°C, koappurueHT
TEIUIOOTAAYH C €€ Hapy>KHOH MoBepXHOCTH K, = 15 Br/(M*K). Y nenbHoe
CONPOTHUBIICEHUE MEJU P = 1,75-10'8 OM-M

OIIK-4. B.1
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OmnpenenuTh JOMyCTUMOE YUCIIO BKJIIOUEHHH B | 9. KaTyIIKH IIOCTOSTHHOT'O
TOKa B MOBTOPHO-KPAaTKOBPEMEHHOM PEKUME HarpeBa, eCiii BpeMs
pabodero nepuona KaTymku t, = 150 ¢ u o Hel npoTtekaer ToK I = 12 A.
Karymika nunmHapuyeckas, HaMOTaHa KPYTJIbIM MEIHBIM ITPOBOJIOM
mrametpoM d = 2 MM, umeeT S00 BUTKOB, €€ BHYTpEHHHI AHaMeTp Dy, =
70 MM, HapykHBIH 1UaMeTp Dyap = 140 MM, BbicoTa KaTymku h = 70 mwm.
Karymika HaxoauTcest B CIOKOMHOM BO3/1yX€, TEMIIEpAaTypa KOTOPOro Lo =
35°C. C Hapy>KHBIX IOBEPXHOCTH KaTYIIKH KO3 HIKeHT TemiooTaadn Ky
= 20 Bt|(m-K). U3onsmms npoBosa xiomyaroOyMakHasi, 0e3 MpOIUTKH

OIIK-4. B.1
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Onpenenutsb 3Ha4YeHUE KOI(DPUIIMEHTOB Neperpy3Ku 1Mo MOUTHOCTH U TOKY

[1K-5. 3.1

14




CTaJIbHOW IIUHBI NPAMOYT0JIbHOTO ceueHus 100x4 MM, HarpeBaeMou
npepbIBUCTHIM TOKOM | = 600 A depe3 ycTaHOBJICHHBIE TPOMEKYTKH
BpeMmeHu. /lomycTumast TemnepaTypa HarpeBa MIMHBI L yo; =95°C. una
HAXOJIUTCS B CIIOKOWHOM BO3/1yXe, TeMIepaTypa KOToporo vg =35°C,
KO3 PHUIHMEHT TEIUIOOTAaYH C TIOBEPXHOCTH MHUHBI K, = 12 BT/(MZ-K),
TEMIIepaTypa IMIMHBI B pe3y/IbTaTe MPOTEKAHUS IPEPHIBUCTOTO TOKA
nocturaer v =95°C

18

Onpenenuth ycuiue, IeUCTBYIOIEe Ha 1 M IJTMHBI IPSAMOJIUHEHHOTO
IIPOBOJHUKA, 110 KOTOPOMY ITPOTEKAET NOCTOSHHBIN TOK | = 10 KA, eciu
IIPOBOJIHUK HAXOJUTCS B OJJHOPOJHOM ITOCTOSSHHOM MAarHUTHOM I10JI€,
MarHMTHas MHAYKIMS B KaKJ10M Touke npoBogHuka B = 0,1 Tu, a yron
MEKJ1y BEKTOPOM MHJIYKIIMM ¥ HarpasieHneM toka y = 30°

I1K-5. 3.1
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OrnpenenuTh BEIMUYMHY U HAMPABIICHUS YCUIIUS, ICUCTBYIOIIETO MEXKIY
JIBYMS TapailjieIbHBIMU MPOBOAHMKaMuU JauHo# | = 1 M. TTo
MIPOBOTHUKKAM, HAXO/ISIIIUMCS B BO3/IyX€ HA PACCTOSIHUU & =3 M JApPYT OT
Jpyra, MPOTEKAIOT MOCTOSTHHBIE TOKH I3 = 10 KA, i = 15 kKA

[IK-5. 3.1
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Onpenenutp MEKTPOANHAMUYECKOE YCUIIUE, IEHCTBYIOIIEE Ha
NEPEMBIUKY, COSAMHSIONIYIO JIBE MapauleIbHbIC IIMHBI KPYTJIOI0 CEUYCHUS
(puc. 2.3), ecnu 10 NIMHAM U IEPEMBIUKE NIPOTEKAET TOCTOSHHBIN TOK | =
15 kA, muameTp muH U niepemblaku d = 20 MM, pacCTOSTHHE MEXTY
mmHaMu | = 0,5 M, IIMHBI UMEIOT OECKOHEYHYIO JUTUHY

[IK-5. 3.1
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OnpenenuTtsd IEKTPOAMHAMUYECKOE YCUIIHe, AeHCTBYolIee Ha 1 M
Kpyrioro npoBoaHuka auamerpom d = 20 mm. [IpoBoHHK pacnoiokeH Ha
paccrosiuu a/2 = 10 cM B0 (PepPOMATHUTHON CTCHKU H 10 HEMY
nporekaer Tok | = 1000 A

IIK-5. 3.1

22

Onpenenuts ycuiue, ¢ KOTOPbIM MPOBOHUK, IPOJIOKEHHBIN BIOIb
(dheppoMarHuTHOM cTeHKH Ha paccTossHuH 20 CM OT Hee, MPUTATUBACTCS K
Hel, ecu auuHa npoBoaHuka | = 0,5 M u mo Hemy Tedet Tok | = 10 kKA

IIK-5. 3.1
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Omnpenenuts ycuiaue, CTpeMsieecs pa3opBaTh KpyroBoi BUTOK PaJuyCcoM
R =1 M, eciiu mo HeMy nipotekaet Tok | = 40 kA. /luametp nonepedyHoro
ceyenus Butka d = 10 mm

IIK-5. 3.1
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OmnpenenuTh yCuiine, ¢ KOTOPBIM KPYTJIbIil MPOBOJHUK JTHHOM | =1 M u ¢
tokoM | = 1500 A mputsaruBaercst K eppoMarHUTHON CTEHKE, €CIIM OH
HaxoJuTcs Ha ynaineHuu a = 20 cM. @eppoMarHuTHasi CTEHKa UMEET
0ECKOHEUHYI0 MarHUTHYIO IPOHHUIIaeMOCTh. [lnamerp mpoBoHuKa 2r = 10
MM. BeIUunciInuTh Takke ycusime, CKMMaroliee NpoBOAHHUK

[K-5. 3.1
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Onpenenuts 3HaYCHUE STEKTPOJUHAMHUECKOTO YCUIIHS, IEHCTBYIOIIETO
Ha | M KpyrJIOro MpOBOJHHUKA, PACTIOIOKEHHOTO BJIOJIb (heppOMarHUTHOM
CTeHKH Ha paccTosiHuu 10 cM OT Hee, eClIi M0 MPOBOJHUKY MPOTEKAET TOK
10 kKA

IIK-5. V.1
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Omnpenenuts ycunue, pa3pbiBaroiiee TpoBoAHUK ¢ TOkoM | = 100 kA B
MecTe, TJie IPOBOIHUK U3MEHSET CBOE morepedHoe ceuenre ot D = 50 mm
10 d =20 mm

IIK-5. V.1
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Onpenenutb CyMMapHyO TPOBOJIMMOCTE Pab0YHX 3a30POB MOJIOCOB,
MOKa3aHHBIX HA PUCYHKe, 0€3 yueTa BITy4YrBaHus. Pa3Mephl MOTIOCOB:
b=0,02 m, r=0,02 M, TOJIIIHHA [TOJIFOCOB (B HAIPaBJICHUH,

[IK-5. V.1
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nepneHauKyIsipaoM yeptexy) a=0,02 m, 6=0,6 mm, yron a=15°

28

Onpenenutb CyMMapHYyIO TPOBOJIMMOCTE Pab0YHX 3a30POB MOIOCOB,
MOKa3aHHBIX HA PUCYHKE, 0€3 yueTa BbIlyuyrnBaHus. Pa3Mephl MOII0COB:
b=0,02 M, r=0,02 M, ToJIIIKHA [TOJIFOCOB (B HAIpaBJICHUH,
nepreHAuKyIsIpHoM ueptexy) a=0,02 m, 6=0,6 mm, yron o=0°

IIK-5. V.1
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HaiiTn majienne MarHuTHOTO MOTEHIIMAJIA B pabouunXx 3a3opax [1-oOpazHoro
ANIEKTPOMArHUTA C IIOBOPOTHBIM SIKOPEM U JIEKTPOMATrHUTHBI MOMEHT,
pasBuBaeMbIi ipu 3azope O = 0,6 mm, yrie o = 15° u motoke @5 = 2.10™
B6. Pa3zmepsl anektpomarauta: a=b =1=20 MM, dc = 15 mm, | = Iy = 60
MM, h = 60 mm. [IpoBonumocts Ass = 33,4 108 In

[IK-5. V.1
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Haiitu najenue MarHuTHOTO TIOTEHIMANA B paboumx 3a3opax [1-o6pazHoro
AIEKTPOMArHUTA C IIOBOPOTHBIM SIKOPEM U DJIEKTPOMATHUTHBI MOMEHT,
pasBuBaeMbIi ipu 3a3ope O = 0,6 mm, yrie o = 0° u motoke Og = 2.10™
B6. Pazmepsl anekrpomarauta: a=b =1 =20 MM, dc = 15 Mmm, 1 =1 = 60
MM, h = 60 mMm. [TpoBogumocTs Agss = 44,5 108 I

IIK-5. V.1

31

Fi
A & i

- =

L
W

& r::___y/_ A ____ﬂx_ﬂmr___g‘

FARNN Y
Omnpenenuts M/IC OpoHEBOT0 3JIEKTPOMArHuTa ¢ INIOCKUM TOPIIOM SIKOPS
(puc. 5.17a), KOTOPBIi TOHKEH pa3BUBATh IPU KOHEYHOM 3a3ope J, = 10
MM cuity P, =480 H. | = 88 mm, b =42 mm, d = 33 mm. [IpoBoaumocts
KOHEUYHOTO 3a30pa Ak = 117-10° I'n. [Tagenne MJC B cranu He
VYUTHIBaTh. MarHUTHBIN TIOTOK BO BCEX CCUCHUSX MarHUTOIIPOBOJIA
CUHUTATh OJIMHAKOBHIM U PaBHBIM MOTOKY B 3a30pP€ O.

IIK-5. V.1
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BricTpoaelicTBYIOLIMIT 37IEKTpOMAarHur ¢ pasmepamu a=30 mm, 6, = 2,4 Mmm.

Marsuut Ha nocrossaHoM Toke ipu MJIC paboueit oomotku F~2670 A (N =
248, 1=10,8 A) u paboueM 3a30pe 9, cO3aET MATHUTHBINA TOTOK Py =
8,5-10™ B6 u paseuBaet sekTpoMarHuTHYI0 crty P = 342 H. Onpenenuts
YHCII0 BUTKOB, HEOOXOIUMOE JIJISl CO3J[aHUS TOTO )K€ MAarHUTHOTO ITOTOKA
Dy = 8,5-10'4 B0 (ammnmuTynHOE 3HaUEHUE) B CIy4Yae MUTaHUSI OOMOTKHU
nepeMeHHbIM TokoM HarnpspkeHreM U = 127 B ¢ wactotoit f =50 ', a
TaKXe pa3BUBAEMYIO 3TUM IIOTOKOM 3JIEKTPOMArHUTHYIO CUITY U
HaMarHUYUBAIOLIUI TOK IIpU ToM ke 3HaueHnr MJIC oOMOTKwU.
MarHuTonpoBoJi HabpaH U3 JIEKTPOTEXHUUYEHCKOM cTalu C

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

[K-5. V.1

33

BbricTponeticTByrommii snekrpomaraut (puc. 5.20) ¢ pazmepamu =30 mwm,
O = 2,4 MmMm. Maruut Ha noctostHHOM Toke pu MJIC paboueit o0OMOTKH
F~2670 A .(N =248,1=10,8 A) u pabouem 3a30pe O, CO3/1a€T MAarHUTHBIH
notok ®m = 8,5:10-4 BO u pa3BuBaeT 3IeKTPOMArHuTHyIo cuiry P = 342
H. OmpenenuTh 9nCiio BUTKOB, HEOOXOMMOE [T CO3/IaHUS TOTO JKe
MarHuTHOro oroka ®m = 8,5-10-4 B6 (ammumuTyaHOE 3HAYeHHE) B ClIydae
NUTaHUs1 OOMOTKH NlepeMeHHbIM TokoM Hamnpspkennem U = 220 B ¢

[IK-5. V.1
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gactotoi f = 50 ', a Takke pa3BUBaeMYIO 3TUM ITOTOKOM
ANEKTPOMATHUTHYIO CHITy 1 HAMarHWYUBAIOIINI TOK IIPH TOM K€ 3HAYCHUH
M/IC o6MOTKH. MarHuTONpoBO T HAOpaH U3 JIEKTPOTEXHUICHCKOHN CTalIn
¢ ko3 dunmentom 3anonuenus ke = 0,93, IKOpb U CTOM UMEIOT
KBaJI[paTHOE CEYEHHE CO CTOPOHOM KBaapaTa a = 30 Mm

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTrepuaibl,  ONpEAENSAIolUe  MPOUEAYpbl  OIEHUBaHUS
UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIInuXCs
'VAIL

11. Meroauyeckue yka3aHus i 00y4YarOIUXCs IO OCBOCHUIO TUCIIUTUIMHBI
LlensiMmu OCBOEHUSI UCHUIUIMHBI SIBISIOTCA: TOJIY4YEHHE CTYICHTaMH HEOOXOIUMBIX
3HAHUM O PA3IMYHBIX BUJIAX AJIEKTPUUECKHUX alllapaTax U TEOPETUUECKUX OCHOB UX IPUMEHEHUS
B YCTAQHOBKax IPOMBIIIJICHHOCTH M OJJIGKTPOCTAHLHUAX PA3IUYHOIO THIA; 3HAKOMCTBO C
OCHOBHBIMH THIIAMH ¥ TIPUHIIUTIAMH Pa0OTHI SJICKTPUUECKUX aIapaToB.

11.1. Meroauueckue yKazaHus A OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE W3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLHMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JEKIUs BBINOIHIET METOO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUdA, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABIECHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YyeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHe NOpPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd ClaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK 0 JUCIUTUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:
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— TIOJIY4YEeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE TPO(ECCHOHATHLHO—CIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailline Tofbl;

— HAY4YUTCS METOJMYECKH OO0padaThiBaTh MaTepual (BBIACIATH TJABHBIC MBICIH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TOJIy4YeHHE TOYHOTO MOHUMAaHUs BCEX HEOOXOAMMBIX TEPMUHOB U MIOHATHM.

11.2. Meroauueckue ykazaHusi A OOYYaroIIUXCS MO BBIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BeImONHEHHS Ja0OpPATOPHBIX padboT oOydYaroOmMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTopHbBIX padoOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenesieMoil y4eOHbIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHEe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAIN3alHs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

1. Ilpuctynats k paboTe MOXKHO TOJIBKO MOCJIE 0O3HAKOMIIEHHUS C pab0uYnUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThCsl B TOM, UTO JiabopaTopHOEe 000PYI0BAaHUE OTKIIOUEHO
OT UCTOYHHUKA MTUTAHUSI.

3. Tlepen BKJIOYEHWEM CXEMBbl yOEJWTHCS B TOM, YTO BCS BKIIOYCHHAs B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOMKH U Ap.) HAXOIUTCS B HCXOJIHOM TOJOXKEHHH.

4. Tlpu BKJIFOUYEHUH M B TPOIIECCE PETYIMPOBAHUS CIEAUTH 3a TOKA3aHUSMH OCHOBHBIX
U3MEPUTENIBHBIX MPUOOPOB (LI poBoi ocLmorpad, MyJIbTUMETP U Ap.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIATH 0€3 MPUCMOTpPa pabouee MECTO, KOTOPOE HAXOIUTCS
MOJ1 HATIPSDKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTell MPUOOPOB M ammapaToB, KOTOPbIE HAXOASTCS
10J1 HAIIPSDKEHHEM.

7. K n1abopaTOpHBIM 3aHATHUSM JIOIYCKAIOTCSI TOJNBKO T€ CTYICHTHI, KOTOPHIE YCBOMIIH
npaBuiia 6e30MacHOCTH.

8. JJabopaTopHbIie paOOTHI BHIMOIHSIIOTCS OpPUTaioil CTYIEHTOB B COCTaBE HE MEHEE JABYX
YeJIOBEK.

9. Kaxnaplli CTyAeHT JOMKEH TOATOTOBUThCA K JabopatopHoit paborte. I[lpum
HEI0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JIOMYCKAETCA K €€ BBIIIOJIHEHUIO.

10. CoOpanHas cxemMa ¥ HamMCaHHas MporpaMma JOJDKHAa ObITh IpoOBepeHa
npernojiaBaTeseM, KOTOPbIi 1ociie MPOBEPKH JIaeT pa3pelleHrne Ha MPOBEAEHUE OIBITOB.
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11. Ilepen BKIIOYEHHEM CXEMBI CTYACHT, IPOM3BOIAIIMNA JaHHYIO ONEpALUIO, JHOJKEH
MpEeAYNPEANTh WICHOB CBOEH Opurazsl 00 3ToM (pazort «HaunmHaem sKkcriepuMeHT».

12. Tlocne BKIIOYEHHUS CXeMbl 0Oe€3 3aluCH MOKa3aHW NPUOOPOB IMPOBEPSETCS
BO3MOXXHOCTh BBIIIOJIHEHHUS J1a00paTOPHOI pabOThl BO BCEM 3a/JIaHHOM JAMAaNa30He U3MEHEHUs
XapaKTEePUCTHUK U MoKka3aHuM. ToabKO MOCIe 3TOr0 MPUCTYIAIOT K padoTe.

13. Pe3ynbrarhl M3MEpeHUN IO KaXJAOW XapaKTEPUCTUKE IOJKHBI OBITH IPOBEPEHBI
npernoaaBaTesieM.

14. Bce mepekiioueHUs B CXE€ME M €€ OKOHYaTellbHas pa30opKa AeNaeTcsl TOJNBKO ¢
paspelieHusi IpernojgaBaTeniss. B cioyyae HEBEPHOCTH MOJYYEHHBIX JaHHBIX —paborta
nepeIesbIBaeTCsl.

15. Tlocne nepexiItoueHHs cXxeMa JI0JKHA OBITh IPOBEPEHA MPENoJaBaTEIIeM.

16. B cnydae BO3HMKHOBEHUS aBapHHHOW CUTyanuu (TIOSIBJICHUE JbIMa, 3alaxa rapw,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJIFOUUTH CXEMY OT HAIPSIKEHHS] U COOOIIUTH 00 3TOM COOBITUU MpernoiaBareito 0e3 J0bIX
M3MEHEHUH B cxeMe. BMecTe ¢ nmpenoaBaTesieM HaJ0 HATH IPUYKUHY aBapuu U YCTPAHUTB €€.

17. Cryaent nomkeH OepekHO oOpalaThesi ¢ MPeJOoCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AeaaTh HaAIUCH MEJIOM, KapaHAalloM WU YEpHUIIAMU.
Henb3s 3arpomoxnate pabodee Mecto mpruOOpaMu U ammapaTamMu, KOTOPbIE HE UCIONIB3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U JP. IPEIMETHI.

18. K crnenyromemy 3aHSTHIO KaXAbli CTYIEHT [OJDKEH COCTaBUTh OTYET I10
npeabIAyIIei 1abopaTopHOl paboTe B COOTBETCTBUHU C YCTaHOBICHHON (OPMOIi.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

B otuere 00s13aTenbHO MOKHBI OBITH OTpPaXKEHBI crleayrouiue pasnensl: «Ha3Banue»
«enp pabotb», «Conepxkanue paboTb», «Cxembl UCHBITAHUI», «Pe3ynpTaTsl U3MEpEeHUil U
BBIUMCIICHUI», «AHAIU3 TOTYyYEHHBIX XapaKTEPUCTUK WM KpaTKue BBIBOIBI». B cocraB oruera
MOTYT OBITh BKJIIOYCHBI JIPYTHE pa3felibl, KOTOPHIC YUYUTBHIBAIOT CHEMU(UKY BBITOJIHICMOMN
nabopaTopHoi paboThI ((POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbIe CXeMBI,
20 puCyHKH M TpapUKHd MOXKHO YEPTUTHh KapaHIAIIOM JHOO C MCIOIBb30BAaHUEM CIIEUAIBHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k ohopMIEHUIO OTYETA O TabOpaTOpHOU paboTe

Pe3ynbTaThl BBINOJHEHHBIX J1a00paTOPHBIX padbOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
oHOMY 00pasily. OTueT MUIIYT C OJHOM cTOpOHBI JucTa Gpopmara A4 (pazmepom 210%297 mm).
OCHOBHBIC HAJINKCH BHIMONHSAIOT B COOTBETCTBHM ¢ [occTanmaproM. Bce BEIONHEHHBIE U
HOJMCAaHHbIE PYKOBOAUTEIEM OTYETHI MO Ja0OpaTOpHbIM paboTaM CKIIAABIBAIOT B JOIMUYECKOU
MOCJIEIOBATEILHOCTH U OpornttopytoT. [Ipu OGonpinom KojmudecTBe cTpaHull (Oojee ecsaTu)
COCTaBJIAIOT COZEP)KaHUE OTYeTa, KOTOPBIM pa3MelaloT B albOoMe IMociie TUTYIBHOIO JIUCTA.
TuTynbHBIA JHCT MOJDKEH HUMETh Haamuch <«OKypHanm mgabopaTopHBIX paboT (OTYETHI)» C
bamunmeil pykoBoauTens (IpernoiaBaTesb) U UCTIOJHUTENS (CTYIEHT).

11.3. MeToauueckue yKazaHus sl OOYJAIOIIUXCS O MPOXO0KACHUIO CaMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENBHONW pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEIHLHOM pabOThI, y 00y4aromerocss (GopMHUpPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHMU W CHCTCMATHU3aAllUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBICOKHHA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, MOMOTaeT TNOMYyYUTh HABBIKA TIOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.
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MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00ydJaronuxcs, IBJISIOTCS:
— y‘Ie6HO-MeTOZ[I/I‘-IeCKI/Iﬁ MaTepI/Iaﬂ 110 JUCIIUITJIINHE.

11.4. MeTtoguueckue yKazaHMs Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBACT KOHTPOJIb KayeCTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBanmsiMu llonokenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAII, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

IIpoBeneHne TEKyLIErO0 KOHTPOJIA YCIIEBAEMOCTH OCYLIECTBIISIETCS C  ITOMOILBIO
BOIIPOCOB, MpUBEACHHbIX B Tabmuie 15. OneHuBaHHe TEKYIIEr0 KOHTPOJIS YCIEBAa€MOCTH
OLICHUBAETCS IO CHCcTeMe 3a4der/ He 3adeT. [I0NIOKHUTENbHBIA pe3yabTaT TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH JaeT CTYIEHTY JOIMOJHUTEIbHBIA Oall MpU MTPOBEICHHH MPOMEKYTOUHOU
aTTeCTalUN.

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTecTaluu

[IpomexyrouHas  artectanus  OOydalOImIUXCS  MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECcce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pPEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CEeCCHMM W 3aBEpILAeTCsl aTTEeCTAIlMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «KYTOBICTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpPH MPOBEACHUU MNPOMEKYTOUHOM aTTECTallUd OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJE YCIIEBA€MOCTH U
MPOMEXKYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcs MO MporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.

[IpomexxyTouHast arrecTanusi OLEHUBACTCS IO pe3yJibTaTaM TEKYIIEr0 KOHTPOJIS
ycreBaeMoCTH. B ciydae, eciiv CTYJEHT M0 YBRXKHUTEIbHOW MPUYUHE HE BBIOJHUI TpeOOBaHUS
TEKYILIEro KOHTPOJS,, €My MPEIOCTaBISETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO
npomyiieHHbIM TeMaMm. Dopma npoBeieHUs MPOMEKYTOYHOM aTTeCTallud — MMCbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTLIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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