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1. Poab qucnuniuHbl «CrnenuaiabHbie BONPOCHI 31eKTPOCHAOKeHUs)» B (POPMUPOBAHUH KOMIIETeHIHI BBINYCKHUKA:

DyieMeHT 00pa3oBaTeIbHOMH
NPOrpaMmsl (IMCHHUIIMHA,
npakTuka, FHA)

Cemectp

Kon
KOMITETEHIIHH

HaumeHoBaHHE KOMIIETEHIIHH

HNHANKATOPBI JOCTHIKEHHS KOMIIeTeHIUH

CocraBasiionyue pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPBI

KOMIIeTeHIIU i)

HHIUKATOPA

Kon HaunmeHoBaHWe HHAMKATOPA
JOCTHIKEHUST

Kox

HanmeHoBanue

CrieniasibHbIC BOIIPOCHI
JJIEKTPOCHAOKCHUS

TIK(Y)-2

Croco0eH COCTaBUTh
KOHKYPEHTHO-CIIOCOOHBIE
BapHAHTHI TEXHHIECKHX
peIeHHH IpU TEXHUIECKOM
ayJnuTe, MPEANPOSKTHOM
00cieI0BaHIH U
MPOEKTHPOBAHHH CHCTEM
3JIEKTPOCHAOKEHUS] 0OBEKTOB U
TEXHOJOTHIECKUX YCTAHOBOK

WLITK(Y)-2.1

[Tpon3BoaUT BEIOOP ONTHMAIBHOTO
TEXHUYECKOTO PEeLIeHHs 3a1a4
TEXHUYECKOTO ayJIuTa,
HPEAIPOCKTHOrO 00CICAOBAHUS 1
HPOCKTUPOBAHUS CHCTEM
IEKTPOCHAOKEHHS OOBEKTOB U
TEXHOJOTHYECKHUX YCTAHOBOK

TIK(Y)-2.1B1

Brnaneer metogaMu MaTeMaTHYECKOrO U
(U3MYECKOr0 MOJICTUPOBAHUS PEKHUMOB,
MIPOLIECCOB, COCTOSHUI CUCTEM
3JIEKTPOCHAOKEHUSI OOBEKTOB U
TEXHOJIOTUYECKUX YCTaHOBOK /IS pacuera
TOKOB KOpoTKOro 3ambikanus (K3), BeiGopa u
MIPOBEPKH 000PYIOBAHUSL, TIOBBIILICHUS
9KCITyaTallMOHHOM HaJeKHOCTH

MIK(Y)-2.1V1

YMeer cocTaBisATh, ONTUMU3UPOBATH U
pPacCUUTHIBATH MAPAMETPhI CXEM 3aMELEHHs
CHCTEM 3JICKTPOCHA0KEHHSI OOBEKTOB U
TEXHOJIOTUYECKUX YCTAaHOBOK, COCTABIIATh U
peoOpa30BbIBATh CXEMBbI B 3aBUCUMOCTH OT
TOCTABJICHHBIX I1eJIe, BUI0B 1 MecT K3

TIK(Y)-2.131

3HaeT TpeOOBaHUs COBPEMEHHBIX POCCHICKHX
U 3apy0eKHBIX CTAHIAPTOB K

TIK(Y)-2.1B3

Buazeer onbIToM 000CHOBAaHHS HTOTOBBIX
pEeKOMEHAAIMN U pa3pabOTKU TEXHUYECKON
JOKyMEHTALMH [IPU PELICHHN IPUKIAHBIX 1
HCCIIeIOBATEIbCKHX 32124 B CHCTEMaX
3NIEKTPOCHAOKEHUSI OOBEKTOB U
TEXHOJIOTHYECKHX YCTAHOBKAX

MIK(Y)-2.1Y3

YMeeT NOAroTaBIMBAaTh HCXOIHBIC JaHHbBIC IS
pa3paboTKu MPOEKTHOMH 1 paboueit
JOKYMEHTAI[IHU JICMEHTOB CHCTEM
9NIEKTPOCHAGKEHHSI, OTACIBHBIX Pa3JIeioB U B
1[EJIOM TIPOEKTOB CUCTEM 3JICKTPOCHA0KEHHS
00BEKTOB M TEXHOJIOTHYECKHX YCTaHOBOK

TIK(Y)-2.133

3HaeT YHUBEPCAJIBbHBIC METOAbI HHXKCHEPHOT'O
aHaJIn3a NPUMEHUTEIIBHO K DJIEMEHTAM CUCTEM
3HCKTpOCHa6)KeHI/I$I, OTACIBHBIM pa3JiejiaM U B
LICJIOM IIPOCKTaM CUCTEM SJTCKTpOCHaG)KeHI/Iﬂ
00BEKTOB U TEXHOJOTHYECKUM yCTaHOBKaM




2. IMToka3zaTeJu U MeTOALI OLICHUBAHUS

ILianupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHHILIHHE Koa unaukartopa HaumeHoBanmue pasjesa MeTtoabl OLleHMBAHUS
Kog HanmeHoBaHue JIOCTHKEHUS JHCIMILIHHBI (0L eHOYHBbIE MEPONPHUATHS)
KOHTPOJIMpPYeMoi
KOMIIeTeHIuU (MU ee
4acTH)
Paznen 1. O0mue cBeneHus o Omnpoc-10myck K 1a00paTopHO
IIpuMeHsITh 3HaHMs OOLIMX 3aKOHOB 3JICKTPOTEXHUKH, CHCTEMaXx JIEKTPOCHAOKEHUS paboTe, BEITIOHEHHE OTYETA IO
METOJBI MaTEMaTHIECKOTO B (PH3UIECKOTO MPEATNPUATHI. nmabopaTopHOit paboTe, TECTOBEIE
P 1 MOJEIUPOBAHUS UL OIPEACIICHNSA [TapAMETPOB CXEM Paznen 2. PactipenenurensHbie 3a1aHIs — 3aIUTa JTa00PaTOPHBIX
3J'IeKTpOCHa6)K€HI/I$I O6’LCKTOB U TEXHOJIOTHUUYECKUX CE€THU HAIIPSIKEHUEM HUXKE pa60T, BBIITOJTHEHUE HHAWBUAYAJIBHOI'O
YCTaHOBOK 1000B. 3a7aHKsl, KOHTPOJIBHAs paboTa, 3a4eT
N.IIK(Y)-2.1. Paszen 3. 3ammra Omnpoc-aomnyck K 1a00opaTopHOi
DelIOX 2;.HPITC . paboTe, BEIIIOJHEHNE OTYETA 110
[IprMeHsTh METOIbI MHXEHEPHOTO aHaTU3a JIJISl PEIIeHUs ngf:eni 3amgTa ) nmabopaTopHOl paboTe, TECTOBBIC
PII2 IIPUKIIAAHBIX U UCCIEN0BATEIILCKUX 3a4a4 C LEIbI0 aBTOMaTI/'IquKHMH 3a/laHus - 3aIUTa M0 J1abopaTopHOU
MOBBIMICHUS HAJIE)KHOCTU CUCTEM DJIEKTPOCHAOKEHUS paboTe, BBIOTHCHUE
6 BBITIOUATEIIAMH. WHJIUBUAYAJTBLHOTO 3a/IaHUS
OOBEKTOB ¥ TEXHOJIOTUYECKHUX YCTAHOBOK Pasyen 5. 3ammTa ceteii 10 y 5
N KOHTpOIbHAsI paboTa, KOHCIICKT
1000B ot nepeHanpsxeHuit
TEOPETUUYECKOT0 MaTepuaa, 3a4eT

3. HIkana oueHUBaHUS
[Topsiox opraHu3aly OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHUS B YHUBEPCUTETE PETIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIleHHBaHUS pe3yJIbTaTOB 00y4deHus: B TOMCKOM MoNMTEeXHHYeCKoM yHuBepcutere (Cucrema OleHMBaHUS)» (B JEHCTBYIOIIEH pelaKlnn).
Ucnonb3yercss OainbHO-pEeMTUHIOBAsl CHCTEMa OLCHUBAHUS pPe3yJbTaToB 0O0yueHHs. MToropas oueHka (TpaJulMOHHAs M JIUTEpHAas) MO BHUAAM
yuebHoil nesrenbHOCTH (M3yuyenue naucuumnd, YHWPC, HUPC, kypcoBoe mNpOeKTUpOBaHME, MPAKTHKH) OIpeNeNseTcss CyMMOH OaiioB IO
pe3ysbTaTtaM TeKYyIIero KOHTPOJIS U IPOMEKYTOUHOM aTTecTaliu (MTOroBasi pedTHHIOBas olleHKa - Makcumym 100 6amioB).

PacnpeneneHHe OCHOBHBIX W AOINOJTHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYHIETO KOHTPOJIA H HpOMeX(YTOqHOﬁ arrecrainun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PCKOMCHI[yeMaH mKaJjla JJIs1 OTACIIBHBIX OLICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOAHOTO M TCKYHICTO KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
. OnpeneneHue ONEHKH
3aJaHus TPAAMIHOHHOH OLIEHKEe
90%+100% «OTImaHOY OTnryHOE MOHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHWSA, OTIMYHBIE YMEHHS M BIaJJCHUE ONBITOM MPAKTUYECKON JIESTENbHOCTH,
He00XOAMMBIC PE3yNbTaThl 00y4eHHUsI cCPOPMHUPOBAHBI, HX KAUYECTBO OIEHEHO KOJIMYECTBOM 0aJIOB, OIM3KHUM K MAaKCHMAIILHOMY




70% - 89%

((XOpOH.IO)) Z[OCT&TO‘IHO ITOJTHOC IIOHMMAHHNE NIPEAMETA, XOPOIINE 3HAHUA, YMEHUSA U ONIBIT HpaKTI/I‘IeCKOﬁ JCATCIBHOCTH, H606XOI[I/IMBIG PE3yIbTATHI

o6yqe}mﬂ C(bOpMI/IpOBaHBI, Ka4eCTBO HHM OJHOTO U3 HUX HE OIICHCHO MHHHUMAaJIbHBIM KOJIMYECTBOM 0ajljioB

55% - 69%

«Y IOBILY» le/leMJ'leMOe IIOHUMAaHUC MPEAMETA, YAOBJICTBOPUTCIILHBIC 3HAHUA, YMCHUSA U OIIBIT HpaKTH‘leCKOﬁ JCATCIBHOCTH, HGO6XOI[I/IM]>16 PE3YJIbTAThI
06yqum C(I)OpMPIpOBaHI)I, Ka4Y€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJMYCCTBOM OaioB

0% - 54%

«Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM

[IIxana 151 OIEHOYHBIX MEPONPUSITUH 3aUeTa

% BBINIOJIHEHHUSI CooTBeTcTBHE
o Bann . Onpenenenne oueHKH
3aJJaHHH TPaJAULIMOHHOHN OLICHKE
55%+100% 55+100 «3auTeHO» CdhopmupoBaHO MOHUMaHKE TPEIMETa, HEOOXOAUMBIE PE3YJIbTaThl 00YUEHHSI, XOPOILINE 3HAHHSI, YMEHHSI U OIBIT IPaKTHYECKOM
JIeSITEIbHOCTH
0% - 54% 0+54 «He 3auteno» | Pe3ynbrarhl 00y4eHust HE COOTBETCTBYIOT MUHHMAIILHO JIOCTATOYHBIM TPEOOBaHHSIM

4. TlepeyeHb TUNOBBIX 3aIaHUI

OneHo4HbIe MEPONIPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3a1aHUI

1. Omnpoc-goIryck K 1abopaTopHOit

pabote

WucTtpykmms: B 3amgaHusax 1-10 momonHNTE WM BCTaBbTE IPOITYIIEHHOE.

1. OOpBIB HEM3OJIMPOBAHHOTO HYJIEBOT'O IIPOBOA C MTAJJCHUEM Ha 3eMJIIO OaceH, TaK Kak Ha HEM ..............

2. OnacHOCTb OT OOPBIBOB IPOBOJOB CHUYKAETCS NPU BBIIOTHEHUH JIMHUH ................

3. Certb HanpspkenueM 10 1000 B nomkHa uMeTh ObICTPOISHCTBYIONIYIO 3aUTy OT ToKOB K3. Bpemst oTkitoueHus
3aBUCHT OT .............. .

4. TokoBast 3aIUTa CETe, IMEKTPONPUEMHHUKOB U TIOTPEOHUTEIIEH dIIeKTpOoIHEPruy Harpshkenuem g0 1000 B
peanu3yercs C HOMOILBIO ................. )| SRR , CHAOMKEHHBIX ........coouenenn. .

5. ITpu mycke u camo3aIycke 3JIEKTPOABUTATENEH aNnapaThl 3alIUThI HE JOMKHBI ............... , 4 ceueHue kabenei
JIOJDKHO 00ecIIeurBaTh JOCTATOUHBIH ISl pa3BOPOTA SIIEKTPOABUTATENCH ...evvevenenne.n, .

6. J1J1s1 BBITIOJTHEHU S 3alMTHI OT BeeX BUIOB K3 pekoMeHIyI0TCsl aBTOMAaTHUECKHUE BHIKITIOYATEINH C .............
pacuenureneM, 3JEMEeHT C 3aBUCHMON XapaKTEPHCTHKON KOTOPOTO SIBIISIETCS .....vvveuenenen... .

7. Onno- u nByx(asnbie Harpy3ku ceterd 10 1000 B 3aTpyaHSAIOT BRITOTHEHNE 3aIIUTH, OCOOCHHO OT ..........
OO0yCITOBIIEHO 3TO YK€ B HOPMAJIHHOM pEXXAME HECUMMETpHEH (Pa3HBIX TOKOB H .............. .

8. [TapameTpsI anmapaToB 3aIKUTH U IPOBOJIHUKOB JIOJKHBI 00ECTIEYNBATH JOCTATOUHYIO ............. 3aIIMUTHI KO BCEM
BHUJIaM KOPOTKHUX 3aMBIKAHUM B ........couennn.n. .

9. Kapta cenekTUBHOCTH JEHCTBUS anmapaToB 3alIUTHI IPUCOSTUHEHUS CTPOUTCS C IEIBIO .
10. HecenekTHBHOE OTKIIOUEHUE JJOMYCTUMO B T€X CIYYasiX, €CIM OHO HE TPHUBOAUT ...e.vuvevenen...

2. TecToBoe 3aaHue — 3alUTa

1a00paTOPHBIX PadOT

Hucmpykyusa: B 3ananusx 1-11 ¢ BBIOOpOM 0JJHOTO HPaBHIBHOTO OTBETA M3 MPEATI0KEHHBIX 00BECTH KPY>KKOM HOMEP
MIPaBUIIBHOTO OTBETA.

1. Bwsi0op u peanuzanmio 3amuThl B ceTsix 1o 1000 B 3aTpynHseT HeonpeneneHHOCTh pacyeTa TOKa TOBPEXKICHUS MTPH:




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

1) mnaxeHuu 00OPBABLICIOCS HEM30JIHUPOBAHHOTO (ha3HOTrO MPOBOJA HA 3EMIIIO;
2) OJHOBPEMEHHOM CXJICCTBIBAHHHU BCEX TpeX (a3HbIX HEM30JMPOBAHHBIX [IPOBOJOB;
3) OTCYTCTBMM KOHTaKTa 060pBaBIIErocs (hasHoro MpoBOJA C 3EMIIEH;
4) cxJIeCTHIBaHUH IBYX (ha3HBIX 3aLIHIICHHBIX TIPOBOJIOB.
3HaueHHe ITOTEHIMAIa Ha 000PBaBIIEMCS M yTIAaBIIEM Ha 3€MJTIO HYJIEBOM ITPOBOJIC 3aBUCHT OT:
1) cremeHM HECHMMETPUH HATPY3KH;
2) wmowHocTH Tpancdopmaropa;
3) cxeMmsl coemMHEeHHST 0OMOTOK MPH HOIKIIFOYCHUH TPEeX (Ha3HBIX AMEKTPOABUraTEIeH
CO CTOPOHBI:
1) 3aMbIKaHHS;
2) TPOTHUBOMOJIOKHOMN 3aMBIKAHHIO.
3ammra OT eperpy3Ku HeoOxoanuma JJist:
1) wuckiIrOYeHHUs KoNeOaHUH HATIPSDKCHUS B CETH;
2) yYMCHBIICHUS IOTPEIIHOCTH H3MEPEHNUs TOKa MPUOOpaMH, BKIFOYEHHBIMH Yepe3 TpaHc(hopMaTop
TOKa;
3) HCKIIOYEHHs MOBHIIICHNS HHIYKTHBHOTO COIPOTHBIICHHUS CETH;
4) mpemOTBPAILCHHS IEPErPeBa MPOBOIHUKOB.
OCHOBHOM 3aIIUTON CeTel, FITEKTPOIIPUEMHHUKOB U TIOTpeOHTeNel 3IeKTpoHeprun HanpsbkeHnem 1o 1000 B
SBIISIETCSL:
1) rasoBas;
2) JHMCTaHIMOHHAS,
3) nmuddepenimansHas;
4) TOKOBasL
HaOop anmaparypsl 1 ee KOHCTPYKTUBHOE UCIIOJTHEHHE B LIEIH JII000T0 MPUCOSANHEHUS JJOJDKHBI 00ecieunBaTh
BO3MO>KHOCTB!
1) aBTOMAaTHYECKOTO MOAKIFOYCHHS PE3CPBHOTO MTUTAHUS;
2) BBIBOJA B PEMOHT MPUCOCAMHEHHS WM allapaTa 3aluThl 0e3 OCTAHOBKH OCHOBHOT'O
TEXHOJIOTUYECKOT0 MPOIIecca;
3) MOAKITIOYCHUS HOBBIX MOTPEOUTEINCH;
4) mepecTpOWKH TEXHOIOTHYECKOTO MPOIecca.
[Ipu obecnieyeHn HOPMAIBHOTO PeXKHMa pabOThI UCIIOJIHEHHE aNMapaToB U TUIIBI TPOBOAHUKOB JOJIXKHBI:
1) obecmeunBaTh JOCTATOYHYIO YYBCTBUTEIHHOCTD 3AIMTHI KO BceM BHuaaM K3 B KOHIIE 3aluiaeMoi
30HBbI;
2) TpOBEpsTHCS Ha CENICKTUBHOCTH CpabaThIBAHUS,
3) COOTBETCTBOBATH YCIOBUAM UX IKCILTyaTAIHH;
4) 6biTh cTOMKIMHE TipH K3.
Jl1s1 3aIMTHI 3JIEKTPOYCTAaHOBOK OT BCeX BHAOB K3 pekoMeHIyI0TCS aBTOMATHI C:
1) He3aBHCHMBIM;
2) KOMOWHHPOBAHHBIM;
3) TEIIOBBIM;




OneHovHble MEPONIPUSITUS

l'lpuMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl¢l]7[

4) 3neKTPOMArHUTHBIM
pacuenureneM.
8. B aBTOMaTe C KOMOMHUPOBAHHBIM PACLEIUTENEM, 3ALIMIIAFONIEM CETh OT BeeX BHIOB K3, aeMeHT ¢ 3aBHCHMON
XapaKTEPUCTUKOM SBIACTCS:
1) ocHOBHOW;
2) pesepBHOM;
3) HacCTpOeUHOM;
4)  CHHXPOHH3HMPYIOIEH
3aILUTOM.
9. Ilapamerps! anmapaToB 3alIMThl H TPOBOJIHUKOB PHCOCANHEHHUS IOJKHBI 00€CIIeYnBaTh JOCTATOUHYIO!
1) MepTBYIO 30HY;
2) BBLACPKKY BPEMCHH;
3) cTyneHsb BpeMeHH;
4)  CeIeKTHBHOCTE;
5) dyBCTBHUTENBEHOCTH
3aIIUTHI KO BCEM BHIAM KOPOTKHUX 3aMBIKAHHH B KOHIIE 3aLIUIIACMOM 30HBL
10. CenleKTUBHOCTH TOKOBOM 3aIIUTHI [
1) cpabaTbIBaHue TP MMOSBICHUH YCIOBHiT Ha CpabaThHIBAHNE;
2) HecpabaThIBaHKE [P OTCYTCTBHHU YCIOBUI Ha CpabaThIBaHUC;
3) OTKITIOYEHHE TOIBKO MOBPEXKICHHOTO YUaCTKa,
4) ObICTpOE OTKITFOUCHHE MTOBPEKACHHOTO YUaCTKa.
11. CenexTUBHOCTH 3alUTHI C BBINIC- U HKECTOAIMIMMU 3aIMUTHBIMU alrapaTaMu IpOBEPTOT:
1) HCKYCCTBEHHBIM CO3IAaHHEM B XapaKTEPHBIX TOYKAX aBAPUIHBIX CHTYALIHIA;
2) MomenMpOBaHHEM HOPMAIBHOTO pexKuMa paboThl MOTpeOHTENCH;
3) mpeaBapUTENBHBIM HCIBITAHHEM 3ALIUTHBIX AMMapaToB;
4) TOCTpPOCHHEM KapThl CEJICKTHBHOCTH.

Konrponsnas pabora

HpI/IMepI)I 3a4a4, BBIHCCCHHBIX Ha KOHTPOJIbHBIC pa60T},1:

2120

3angaua 1. B I1IP11-73702 umeertcst cBoboqHast TpexdaszHas rpynia, 3alluileHHas IPEea0XPaHUTEIIMU 30 .
ITpoBepka rmokasana BO3MOXXHOCTH ITOJKIIOYCHHUS K HEH AJIEKTPOJBHUIATENS CO CIEAYIOIMMH TTaCIIOPTHBIMU TaHHBIMU:

Pron = 4 kBT, KII/] = 86%, cose = 0,9, myck — nerkwuii, ko3¢ GuIeHT mycka — 6. BeiopaTh He00X0AUMOE CCUCHHE
poBoAHUKA. [10 yCIIOBHSAM TEXHOIOTHYECKOT0 Mpoliecca eperpysKa MEeKTPOABUraTelIs HeKirodeHa. Cpena B TOMELEHUH
1exa — HopMaibHasi, TeMIepaTypa Bo3ayxa B ietHee Bpems 40°C. CeTb MPOIOKUTD IO CTEHAM OTKPBITO (Knpokn = 1).

3anava 2. MeranmnooOpabaThIBAIOIINI CTAHOK UMEET JBUraTelIb MOIHOCTHIO 34 KBT, Hanpsikenunem 380 B, cose = 0,89,
KILJ = 0,91, nmutenpHOCTERIO ITycKa 2 ¢ U KodddumueHToM mycka 6. [Intanue x aBurarento moasoautcs kabemem AHPT,
TIPOJIOKEHHBIM OTKPBITO B IIEXe ¢ TeMIeparypoii B neTHee BpeMs: 30°C. Onpenenuts He00X0IMMOE CeueHne Kadest 1o
HATPEeBY JTUTEIHHBIM TOKOM HAarpy3KH.

3amada 3. Jist peskumMa MaKCHMAITbHBIX HATPY30K OIPEISNIUTh MOTEPH HAIPSDKCHUS B BRIOPAHHOM B IpuMepe 2 Kadere




OneHovHble MEPONIPUSITUS

“pl/lMele THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

AHPT-(4%25), ecnu paccrosinue ot KTII ¢ TpanchopmaTopom morHocThio 400 KBA 1 cxemoii coenunennst 00MoTok A/Yo
JI0 MECTa NOAKIIIOUEHHS 3JIEKTpOIpUeMHIKa cocTaBisieT 100 m.

332[3‘13 4. B MUHIMAIIEHOM PEXKUME pa6OTLI MMUTAIONMICH CHCTEMEI OPOBCPUTH BO3MOKHOCTD pa3BOPOTA ABUTATECIIA IIpUMEPA 2
C YCIIOBHUAMHU NOAKIIFOYCHUSA U3 IpUMEpa 3. 3aH.[I/ITa KaOeNbHOM JIUHUN U QJICKTPOABUTATEIIA BBIIIOJIHEHA MPCAOXPAHUTCIISIMUA.

WnpuBuayanpHOE 3a7aHHe

TeMaTnkn MHANBUTYATBHBIX 3aaHUH 1O pa3feity 5 TUCHUIIIHHBL

MoHTa) yCTPOWCTB 3aIUTBI OT UMITYJIbCHBIX IIEPEHAPSHKEHU.

Oco0eHHOCTH TOIKITIOUEHHSI 3aITUTHRIX YCTPOUCTB.

Metoauku BEIOOpa TUTIOB 3aIIUTHBIX YCTPOHCTB.

CxeMbl BKITIOUEHHSI YCTPOHCTB 3alUTHI OT UMITYJIbCHBIX IIepeHAIPSIKECHUHN.
OdyepeTHOCTh CpadaThIBAHUS YCTPOUCTB 3AIMUTHI OT UMITYJIBCHBIX MEPEHANPSHKCHUI.

arwbdE

1.

MeToanuecKkue YKa3aHud 1o nmpoueaype ouneHuBaHus

OueHOYHbIEe MEPONPHUATHS

IIpouenypa nposeieHUsi OLIEHOYHOT0 MePONPHUATHS M HE0O0X0JUMbIe MeTOANYeCKHE YKA3aAHHUS

Omnpoc-noIycK K J1abopaTopHoii
pabore

Omnpoc MpoBOJMUTCS MUCEMEHHO WM YCTHO Tepe]] BHIMOJHEHHEM J1a00paTOPHOM pabOThI ¢ LIENbIO ONpeIeIeHH TOTOBHOCTH
CTY/IeHTa K BBINOJIHEHUIO ITporpaMMbl padoTsl. [Ipenogasarens GopMyTHpyeT BOIPOCHI, CBSI3aHHBIE C TEMATHKOM
nabopatopHoii paboTel. [Ipr HE0OX0ANMOCTH, BOIIPOCH MOTYT OBITH Pa30UTHI Ha ITOJBOMPOCHI MIIH JJOMOJTHEHBI HAaBOASIIMMHI
NIpUMEPAMH.

Kpurepuu oneHUBaHUS:
e PasBepHyTHIif oTBeT Ha Bompoc — 0,6 -1 Gam;
e  Kparkuii otBeT Ha Bonpoc ¢ Herounoctsimu— 0-0,5 Ga.

Ot4er o mabopaTopHoii pabote

B xoze BemonHeHNs 1a00paTOpHOM paboTH 00yYaIOMIKecs IIPOBOAIT HEOOXOIUMBIE PAaCcUETHI, 3aIIOHIIOT TAOIHUIIBI, CTPOST
rpaduKy ¥ 3aBepIIalOT HAMUCAHUE OTYETA BHIBOJIAMH.

OTueT 1o 1abopaTopHOil padoTe AOKCH COACPKATh CICAYIONINE TYHKTHI:
e TUTyNbHBIN JIHCT.

Ilens paGoThI.

[Iporpamma paboTBHI.

Cxema 1ab0paTOpHON YCTAaHOBKHU.

OmnucaHye METOJJUKU SKCIICPUMEHTA.

Pe3ynbTaThl HCCIIEIOBAHMS.

Heo06xo1uMble BHIYUCICHUS U PACUCTHIL.

BbIBOIBI, BKITIOYAIOIINE B Ce0s1 aHAIIN3 TMTOyYCHHbBIX JaHHbIX.

CHHCOK UCTOJIb30BAHHOM JIUTEPATyPHI.

Otuer noymkeH ObITh 0hopMIleH B cOOTBETCTBUH ¢ nipaBuiamu Crannapra TITY.
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Kpurepuu oneHuBaHUS:

e OTueT COOTBETCTBYET COINEPKAHUIO ¥ IpaBHUiIaM 0(OPMIICHHUS, PACUEThI BHIIIOIHEHB! BEPHO U B IIOJHOM 00beMe,
BBIBOJIBI 110 pa3/iesiaM MPEeACTaBIICHBI B IIOJIHOM 00beMe U COOTBETCTBYIOT TemaTrke — 0.7-106am.

° Ortuet ocbopMneH C H€6OJ'[BIJ_II/IMI/I HEAOCTAaTKaMU, paCUCThbl BBIITOJIHCHBI BEPHO 1 B IIOJTHOM O6’I)CMC, BBIBO/JBI I1O
paszenam MpejcTaBieHbl B HEJJOCTATOYHOM 00BbeMe, HO COOTBETCTBYIOT TemaTuke — 0.4-0.6 6at.

e Otuer ohopMIIEH C CEPhE3HBIMU HEJOCTATKaMH, PACUYETHI BBINOJHEHBI HE BEPHO, BEIBO/IBI IO pa3zeiaM
MIpeCTaBJICHbI B HEJJOCTATOYHOM OO0BEMe, HE COOTBETCTBYIOT TEMATHKE, JINOO OTCYTCTBYIOT NOHOCTHIO — 0-0.6
Oa.

TecTrpoBaHHe-3aIIUTA 10
nmabopaTopHOii padote

Omnpoc MpoBOANTCS MUCEMEHHO WIIM YCTHO TIOCIIE BBITOIHEHHS OTYETa M0 JIAO0paTOpHOl paboTe ¢ HEeNbI0 ONpeIeICHHs
TITyOWHBI IOATOTOBKHU CTYACHTA M0 TAaHHOMY pa3Jely IUCUUILIHHEL [IpenoxaBarens GopMynupyeT 3-5 BOIPOCOB,
CBSI3aHHBIX ¢ 00BEKTOM HCCIIEIOBAHIS JabopaTopHO paboTsl. I1pr HEOOXOAMMOCTH, BOIIPOCH MOTYT OBITH pa30HTHI HA
MIOABOIIPOCHI WJIH IOTIOTHEHB! HABOASAIIUMY IIPUMEPAMH.

Kputepun orieHuBaHus:
e  PazBepHyThIe OTBETHI Ha BOIPOCHI, TOKA3aHO TITyOOKOE BllaJJleHne MaTeprualioM — 2-3 Oaa;
e  PazBepHyThIE OTBETHI HA BOIPOCHI, TPEOYIOTCSI HABOISILUE BOIIPOCHI, HE TIOKa3aHO IIyOOKOE BIIaJICHUE MaTepruaioM
—1-2 Oamna;
e  OTBeT Ha BOIPOC C HETOYHOCTSIMH, OTCYTCTBYET ITOHUMAaHHe OCHOBHOH cyTH BompocoB — 0-1 damt.

KonrponbHas pabora

KontponpHas paboTa poBOJUTCS B 4achl ayIMTOPHOH paboThl. OOydaromyecs moay4aoT 3alaHusl U IPOBEPKH YCBOCHHS
MIpoiieHHOr0 MaTeprana. PaboTa BEIMONHACTCS B MUCEMEHHOM BHJIE U caaéTcst npernoaaBareno. OLeHNBAIOTCS BIIaIcHUE
MaTepHaloM II0 TeMe PabOThI, aHATUTHYECKHE CITIOCOOHOCTH, BIIaZICHUE METOJaM{, YMEHHS M HaBBIKH, HEOOXOANMBIE IS
BBINOJTHEHUS 3aaHuii. BapuaHT KOHTPOJIBHON paboTy ONpeesnsieTcs: CTpOoro npernojasareneM. Ilepen BbImoIHeHHEM
KOHTPOJILHOH pabOTHl HEOOXOJMMO N3yUHTh COOTBETCTBYIONIHE Pa3eIbl OCHOBHON M JOTIOIHUTENBHOM JIUTEPaTyPHI.

B KOHTpOIBHOM PaboTE OLICHNBAETCS TEOPETHYECKAs MOArOTOBKA IO pa3zeiaM AUCIUILUTMHEL B Ounere npucyrcTByer 4
TEOPETHUYECKHUX BOIIPOCA.

Kputepun oreHnBanus:

e [IponeMOHCTPUPOBAH BBHICOKHI YPOBEHD BIIAICHHS MaTepUaliOM, OTBETHI Pa3BEPHYTHIC, C UCIIOIb30BAHHEM
npodeccHoHaTBHON TepMUHONIOTHH — 4-5 Oanios.

e [IponemMoHCTpUPOBAH XOPOIIUI YPOBEHb BIIaACHHS MaTEpUaAIOM, OTBETHI pa3BepHYThIE, C HEOOIBIIMMHU
HeoCTaTKaMH ¢ MCIO0JIb30BaHNUEM Ipo(eccnoHaNbHOM TepMUHOTIOTHH — 3-4 6asIoB.

e [IponeMOHCTPUPOBAH YAOBICTBOPUTENBHBIN YPOBEHB BIIaJICHUSI MAaTEPHAIIOM, OTBETHI CO/IEPXKAT CEPbE3HBIC OINOKN
WM HETOYHOCTH — 2-3 0asioB.

e  [IpomeMOHCTPHUPOBaH HEYIOBJICTBOPUTEIBHBI YPOBEHD BIIAICHUS MaTEPHAIOM, OTBETHI COJIEpIKaT
MpUHIKIHATBHBIE OmnOku— 0-2 Oaa.

WnpuBuayansHOE 3a7aHHE

Pabora BBRITIOTHAETCS MICEMEHHO JToMa U caaéres mpenoaaBarento. OIEHNBAIOTCS BlIaIeHIE MAaTEPHATIOM 10 TeMe PadOTHI,
AHAJTUTHYCCKHE CIIOCOOHOCTH, BJIaICHIE METOIaMH, YMEHHUS M HABBIKK, HCOOXOIMMBIC JIsl BBIMOJIHEHHS 3aqaHuii. BapuaHT
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OIIpeIesIsIeTCsl CTPOro nperno/iaBareneM. [lepes BoioIHEHHEM pabOThl HEOOXOJMMO U3YYUTh COOTBETCTBYIOIIME Pa3eibl
OCHOBHOH M JIOTIOJTHUTEINILHO# JiuTepaTypsl. B Xo/1€ BbINONIHEHUST pabOThl 00y4aIoIIUuecs POBOJST HEOOXOAUMbIE PACUETHI,
3aIOJIHSIOT TaOJIMIBI, CTPOAT rpadMKH U 3aBEPIIAIOT HAMKCAHKHE pabOThI BBIBOJIOM, 000OIIAIOLIMM MTOJyYSHHbIE PE3YJIbTAThI
paboOTHI.

Pabota o MHANBUIYaIbHOMY 33/IaHHIO JOJDKHA COJIEPIKATh CIIEAYIONINE ITyHKThI:

TUTyIbHBIN JIHCT.

enb paboTEHI.

3aaHue B COOTBETCTBUH C BApUAHTOM.

HeobOxoanMbie BEIYUCIICHHS U PACUCTHL

BrIBOTBL, BKITFOUAIOIIHE B CE0s aHAIH3 MTOTyYCHHBIX TaHHBIX.

CImcoK NCTIOIh30BaHHON JINTEPATYPHIL.

Pabora momkHa ObITE 0opopMIiIeHA B COOTBETCTBHU C mpaBmiamu Crannapra TITY.

Kputepun orieHuBaHus:

e Pabota COOTBETCTBYET CO/IEPIKAHUIO U TTPaBUiIaM O(OPMIICHHS, pacueThl BHIOJIHEHBI BEPHO U B MIOJHOM 00beMe,
BBIBOJIBI IO pa3ziesiaM Mpe/CTaBIeHbI B IOJTHOM 00beMe M COOTBETCTBYIOT TeMatuke — 4-5 Garuia.

e Pabora opopmieHa ¢ HEOOIBIIMMH HEJOCTATKAMH, PACYEThI BHITIOJIHEHBI BEPHO U B TIOJIHOM 00beMe, BEIBOJIBI IO
paszenam NpezcTaBleHbl B HEJJOCTATOYHOM 00BbeMe, HO COOTBETCTBYIOT TeMaTHKe — 3-4 Oail.

e Otuer o(hopMIICH C CEPHE3HBIMU HEJOCTATKaMHU, PACYETHI BBITTOJIHEHBI HE BEPHO, BHIBOABI IO pa3aeiaM
TIPECTaBICHBI B HEJJOCTATOYHOM 00BEME, HE COOTBETCTBYIOT TEMATHKE, JINOO OTCYTCTBYIOT HONMHOCTHIO — 0-3
Oaa

KoHucnekt TeopeTnueckoro
MaTepuaa

B x0/1¢ TEKIIMOHHBIX 3aHATHIA HEOOXOIMMO BECTH KOHCIICKTUPOBaHHE yueOHOTo MaTtepuaia. [Ipu 3Tom oOpamaTs BHUMaHUEe
Ha ompe/eneHns: 1 GOPMYITHPOBKU, PACKPHIBAIOIIIE COICPHKAHUE TEX WM MHBIX MMOHSITHH, SBICHHUN U MPOLIECCOB, HAYYHbIS
BBIBOJIBI U MIPAKTHUECKHE peKOMeHauu. [Ipi HEOOXOAMMOCTH, MOKHO 3a/1aBaTh MPEMOJABATEII0 BOIPOCHI C LEIbIO
YTOYHEHUS TEOPETHUYESCKUX MOJIOKEHUH, pa3pelieH s CHOPHBIX CUTyaluii. Heo0X0[MMO MOMHHTE, YTO HA JIEKIIUH OOBIYHO
paccMmarpuBaeTcs He BeCh MaTepHall, a TOJIBKO ero 4acth. OcTalibHasi ero 4acTh BOCIIOJIHIETCS B IPOLIECCE CAMOCTOSITEINbHON
paboTsl. [Tocie ka0 JIEKIMK TPEno/IaBaTellb IaeT epedeHb TeM Ha CAMOCTOSTENIFHOE N3yUYeHue (€CiH 3TO
PEIyCMOTPEHO). B X0/1e caMOCTOSITEIPHOTO N3YUEHHUS TEM TUCIUIIMHBI HEOOXO0AUMO PYKOBOCTBOBATHCS OCHOBHOM 1
JIOTIOJTHUTEIBHOM TUTEPaTypoOid, a TaKXKe WH(POPMAIIMOHHBIMU UCTOUYHUKAMu B ceTu MHTepHET. CTyIeHTaM PEKOMEH/TyeTCS
MOJTyYUTh B OHMONMOTEKE YUCOHYIO TUTEPATyPy MO JUCIHUILINHE, HEOOX0 UMY 1iist 3 heKTUBHOM pabOTHI HA BCEX BHIAX
AyTUTOPHBIX 3aHITHH, a TAKKE IS CAMOCTOSTEIBHON PabOTHI MO N3YUCHHUIO TUCIUTUIAHEL J[71s G0Jee OTHOTo 3aKperUIeHUs
MaTepHrala peKOMEHYETCs eNIaTh KOHCIIEKTHI IT0 TeMaM U BOIIPOCcaM, 3aJaHHBIM Ha CAMOCTOSTEIEHOE U3yUeHHE. DTO
MO3BOJUT (P PEKTUBHEE UX MPOPAOOTATH M YIIPOCTUT MOJITOTOBKY K HTOTOBOMY KOHTPOJIIO.

Kpurepun ounenuBanus:
e  Marepuan U3JI0KEH MOJHO (IPUCYTCTBYIOT BCE pa3/ielibl JIEKIIMH 1 Pa3/IeNIOB, BHIHECCHHBIX HA CAMOCTOATEILHOE
U3y4EHUE), IPUCYTCTBYET JIOTHKA M3JI0KEHUSI, BBICOKAs! HATJISITHOCTD M YMTAEMOCTh KoHcTekTa — 9-10 6asuos.
e  Marepuan U310XKE€H He MOJTHO (TIPHCYTCTBYIOT BCE Pa3/Ieiibl JIEKIMH H HO OTCYTCTBYIOT pPa3/ieibl, BHIHECEHHBIC Ha
CaMOCTOATCIIBHOC I/I3yquI/Ie), MPUCYTCTBYET JIOTHMKA M3JIOKCHUA, BEICOKA HArJIAAHOCTh U YUTACMOCTh KOHCIICKTA —
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7-8 OaIos.
Marepuai U3710)KeH He MOJTHO, IPUCYTCTBYET JIOTMKa M3JI0KEHHSI, CPEIHsIS HATISAHOCTh U YUTAEMOCTh KOHCIIEKTa —

5-6 6amtoB.
MaTepIdan H3JI0KCH HE ITOJIHO, HpI/ICyTCTByeT JIOTUKA U3JI0OKCHUSA, HU3Kas HArJIAAHOCTb U YUTACMOCTb KOHCIICKTA,

NPUCYTCTBYIOT TepMHUHONIOTHYecKue omnoku — 0-4 Gara.




