[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WUHdopmaumsa o Bnagenbue: ” .
ON0: Eparos AVEMETECTERCTBO HAYKHW U BBICHIEI'O OBPA3OBAHUSI POCCUUCKOU ®EJEPALIUN
NomxkHocTs: [Iupekrop HefRemepadth RO ToCyKap CTBeHH (R aBNOHOMHOE 00pa3oBaTe/IbHOE YUpeKIeHue

[arta nognucanus: 05.03.2024 14:12:30 BBICIIIETO 00pa3pBaHUA

Yhukanbhbiii nporpammiiblit k10 C EBEPQ-KABKA3CKHUHM ®EJEPAJIbHBII YHUBEPCUTET»
49214306dd433e7a1b0f8632f645f9d53c99e3d0

YTBEPXKIAIO
Hupexrop HTU (pmmman) CKOY
Edanos A.B

®OHJA OONEHOYHbIX CPEJACTB
JUIS TIPOBENIEHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTAlUU 110 JUCLIMILINHE
«JIEKTPOTEXHHYECKOE H KOHCTPYKIIHOHHOE MATEPHATIOBEACHH e»

Hanpasnenne moarotoBku 13.03.02 DeKTPOIHEPIreTHKA U JIEKTPOTEXHUKA

Hamnpasnennocts (mpoduis) DJIEKTPONPUBO ¥ aBTOMATHUKA TPOMBITIICHHBIX
YCTaHOBOK U TEXHOJOTUYECKUX KOMILJIEKCOB

lNon navana oOyuenus 2024

dopma 00yueHust OYHas 3a04yHas

Peanusyercs B cemecTpe 4 4



IMpenucioBue

1. Ha3znauyenue: obecrieyeHHEe METOJUYECKOM OCHOBBI JJISi OPraHMU3AalMM U TPOBEICHHS TEKYIIETo
KOHTPOJIA 10 JAUCHUIUIMHE «DJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MAaTepHAIIOBEICHUEY.
Tekymuii KOHTPOJb MO JAHHOW JUCHUMIUIMHE — BHUJ CHCTEMaTHYECKOW MPOBEPKH 3HAHUU, YMEHUH,
HABBIKOB CTY/ICHTOB. 3aJaqaMi TEKYIIEro KOHTPOJIS SBIISIOTCS MOJYYCHHE TIEPBUYHON HHPOPMAIIHIO
O XOJ€ U KayecTBe OCBOCHHSA KOMIETCHLMH, a TakkKe CTUMYJIUPOBAHUE PEryssipHON
I[eJICHAIIPABJICHHOHN pa0oThI cTyIeHTOB. [[i1st popMupoBaHus onpeaeieHHOTO YPOBHS KOMIICTCHITHIA.

2. ®OC sgBusercs MNPUIOKEHUEM K IPOrpaMMe JUCHUIUIMHBI  «DJIEKTPOTEXHUYECKOE U
KOHCTPYKLIMOHHOE MaTe€pHaJIOBECHUE» U B COOTBETCTBUM C 00Pa30BaTEIbHONW MPOrpaMMON BBICILIETO

o0Opa3oBaHus M0 HanpasieHUIo NoAroToBky 13.03.02 DiexTposHepreTUKa 1 31€KTPOTEXHUKA.

3. Pazpaborumk: KommaeB Anexcannp MropeBud, HoueHT Kadenpsl HHPOPMALMOHHBIX CHCTEM,
JJIEKTPONIPUBO/Ia M ABTOMATUKH, KAHAUAAT TEXHUIECKUX HAYK

4. Ilposenena skcneprusza GOC.
UiieHbl 3KCIIEPTHOU IPYIIIIBI:

[Ipencenarens:
MensnukoBa E.H. — npencenarens YMK HTU (¢pumman) CKOY

YsieHbI KOMUCCHUU:
A.U. Konpgaes, 1.0. 3aB. kadeapoii HHOOPMAIIMOHHBIX CUCTEM, JIEKTPOIPHUBOJIA U aBTOMATHKH
J1.B. Boansipes, noreuT kadenpsl HHGOPMAIIMOHHBIX CUCTEM, DJIEKTPOIIPHUBOAA U ABTOMATUKHA

[IpencraBuTens opraHu3alMU-padOTOATENS:
Ocranesko  H.A., k.r1.H., Bemnymmil kKoHcTpykrop KHDIOII  «Duepromepay dwmanr  AO
«IIIEKTPOTEXHUYECKHUE 3aBOAEI «DHEProMepay

OkcnepTHOE 3akitodeHue: (oHA oueHouHbIX cpeAcTB coorsercTByeT OIl BO mo HampaBieHHIo
noarotoBkd 13.03.02 DnexkTposHepreTuka M IJIEKTPOTEXHUKA U PEKOMEHIYETCs JUIsl OLIEHHWBAHUSA
YpOBHSL C(POPMUPOBAHHOCTU KOMIIETEHIUN MpPH MPOBEACHUM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTECTALlUU CTYACHTOB 0 JTUCLHUIUIMHE «DJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE
MaTepHaIOBEICHUEY.

5. Cpok gevictBust @OC omnpenensercss CPOKOM peain3alui 00pa3oBaTeIbHOM MPOrpaMMBbl.



1. OnucaHue mnoka3arejieii M KpUTepHeB OLEHHBAHUS HAa Pa3JIMYHBIX JITamax HX

(hopMupoBaHUsl, ONIUCAHHE IIKAJ OLlEHUBAHUSA

YpoBHU
c(hOpMUPOBAHHOCTH
KoMmrieTeHIu(uit),
HHIUKaTopa (OB)

Heckpuntopsl
MuHUMaIBHBII N
MuHUMaIBHBII
YPOBEHB HE . .
JIOCTHTHYT YPOBCHB Cpennuii ypoBeHb Bricokuii ypoBeHb
(ymoBneTBopHTEN (xoporo) (oTnM4HO)
(HeynosnerBopute
BHO) 4 6anna 5 6amnos
JbHO) 3 Ganna
2 Gaia

Komnemenyus: TIK-2 CnocobeH HCIONB30BaTh CBOWCTBA KOHCTPYKIMOHHBIX M JICKTPOTEXHHYECKHX MATCPHAIOB B

pacdeTax mapaMeTpoB U PEKHUMOB 00BEKTOB Mpodec

CHOHAJILHOH JIeATEIbH

OCTH

Pesynprater 00yueHUs

no JVCIUTITHHE
(Momymo):
Hnouxamop:

WJI-1omnks.
JleMoHCTpUpYET 3HaHUE
obOmacteil mpUMEHEHHS,

CBOWCTB, XapaKTepuc

THUK

n MCTOAO0B HUCCJIICAOBAHUA

KOHCTPYKLIMOHHBIX
MaTepualoB,
KOHCTPYKLIMOHHBIE
MaTepuabl
COOTBETCTBUH
TpeOyeMBIMU
XapaKTEePUCTUKAMHU
HCIIOIb30BaHHUS
obmacTu
npodeccnoHambHOMI
JIeSITeIIbHOCTH.

BEIOMpaeT

JUIA

OrtcyTcTBYET
IMOHMMAaHHE
(husnueckoit
CYIIHOCTH SIBJICHUH,
MIPOUCXOJSIIINX B
MaTtepuasax B
YCIIOBUAX
SKCIUTyaTalum, ux
B3aUMOCBSI3b CO
CBOWMCTBAMH;

He crioco6en
TIPUMEHSTH
HEOOXOTUMBII
(huznko-
MaTeMaTHYSCKHUM
amnmapar JJis pacueTa
OCHOBHBIX
ANEKTPOTEXHUIECKUX
mapamMeTpoB
MaTepHajoB,
MPUMEHIEMBIX B
JIEKTPOTEXHUKE

YacTtnaHo
OCYIIECTBIISIET
KI1acCU(UKAIHIO
KOHCTPYKIUOHHBIX
u
3JIEKTPOTEXHUYUCCK
UX MaTepHajoB;
YacTtrnaao
IIOHMMAET
(uznIecKyro
CYIITHOCTb
SIBIICHHH,
MIPOUCXOISAIINX B
MaTepHuagax B
YCIOBHSAX
IKCIUTyaTaliH, UX
B3aUMOCBS3E CO
CBOWMCTBaMU;
YacTtrnaHo
TIPUMEHSET
HEOOXOUMBII
¢uznko-
MaTeMaTHYECKHUI
amnmapar Jus
pacuera OCHOBHBIX
3JIEKTPOTEXHUYUECK
HX MapaMeTpoB
MaTepHAJIOB,
MPUMEHSIEMBIX B
JJIEKTPOTEXHHUKE

OCYIIECTBIISIET HA
0a30BOM YpOBHE
KJIaccu(UKAIUIO
KOHCTPYKLUMOHHBIX U
ANEKTPOTEXHUYECKUX
MaTepuaoB;
NOHMMAeT Ha
0a30BOM ypOBHE
(uznIecKyro
CYIIHOCTb SIBJICHHH,
MIPOUCXOIAIIUX B
Marepuanax B
YCIOBHSX
IKCILTyaTallu, X
B3aUMOCBSI3b CO
CBOWCTBaMU;
HNpUMEHSIET Ha
06a30BOM ypOBHE
HEOOXOUMBII
¢uznko-
MaTeMaTHYECKHM
anmapar JJis pacdyera
OCHOBHBIX
INEKTPOTEXHUIECKUX
napaMeTpoB
MarepuaoB,
MIPUMEHSIEMBIX B
INEKTPOTEXHHUKE

YBepeHHO
OCYLIECTBIISIET
KIaccu(UKaIUIO
KOHCTPYKIUOHHBIX U
3IEKTPOTEXHUUCCKUX
MaTepuaoB;
YBepeHHO MOHUMAET
(uznIecKyro
CYIIHOCTH SIBJICHUH,
MIPOUCXOISAIINX B
MaTepHranax B
YCIIOBHSAX
AKCIUTyaTaIum, uX
B3aUMOCBSI3b CO
CBOWCTBaMU;
YBepeHHO IpUMeHSIeT
HEOOXOJUMBII
¢uznko-
MaTeMaTH4eCKUn
anmapar 1Jisl pacdyera
OCHOBHBIX
AIEKTPOTEXHUUECKUX
napaMeTpoB
MaTepHaloB,
MIPUMEHSEMBIX B
IEKTPOTEXHHUKE




Pesynbratel  00yueHUS

o JUCLUIUIMHE
(Momyo):
Hnouxamop:

WI-201x-5.
JeMoHCTpUpYET 3HaHUE
obOmacteii mpUMEHEHHS,

CBOMCTB, XapaKTEPUCTHK
Y METOJI0B HCCIICIOBAHMS
INEKTPOTEXHUYECKUX
MaTepuaioB, BBIOMpaeT
INEKTPOTEXHHUYECKHE
MaTepHabl B
COOTBETCTBHHU
TpeOyeMBIMU
XapaKTePUCTUKAMH.

He cniocoben
OLICHUBATb
MOBEJICHHE
MarepuaaoB Ipu
BO3JECHCTBUU HAa HUX
Pas3IMYHBIX
SKCILTyaTaIllHOHHBIX
(hakTOpOB U
BO3MOJKHBIE OTKAa3bI
WM OTKJIOHEHUS NIPU
HOPMAaJIbHBIX
pexxnMax paboTHI
ANEKTPOTEXHUIECKUX
YCTPOMCTB U
npuOOpOB 110 BUHE
MaTepHaoB;

He cniocoben
NPaBUJIBHO BEIOUpATh
3JIEKTPOTEXHIMYECKHE
MaTepuanbl, CXOIs1
u3 TpeOyeMbIX
yCIIOBUHI
9KCIUTyaTalUH;

YactuaHo
crocobeH
OLICHUBATh
TOBEICHHE
MaTepHalioB IpU
BO3/ICHCTBUY Ha
HUX Pa3INIHBIX
9KCIITyaTa[HOHHBI
X (pakTOopoB H
BO3MOJXKHBIE
OTKa3bl WIH
OTKJIOHEHUS IPU
HOPMAaJIbHBIX
peXUMax paboThI
ANIEKTPOTEXHUYECK
UX YCTPOMCTB U
npuOOpPOB 110 BUHE
MaTepuaoB;

He yBepenno
BEIOMpaeT
INIEKTPOTEXHUIECK
1e MaTepHaIH,
HCXOJs U3
TpeOyeMBbIX
yCIIOBUH
IKCILTyaTalHH;

OLICHMBAET Ha
6a30BOM ypOBHE
TOBEICHHE
MaTepHalioB IpU
BO3JICHCTBUU HA HUX
Ppa3INYHBIX
9KCIITyaTal[HOHHBIX
(akTopoB u
BO3MOJKHBIE OTKa3bI
WJIN OTKJIOHCHHUS TIPH
HOPMAaJIbHBIX
pexxumax paboTsI
ANIEKTPOTEXHUYECKUX
YCTPOUCTB U
pudOpOB O BHHE
MaTepuaoB;

Ha 6a30BOM YpOBHE
BEIOMpaeT
JJIEKTPOTEXHIIECKNE
MaTepHalIbl, HCXOIS
13 TpeOyeMBIX
yCIIOBUH
9KCIITyaTall}H,

Ha 6a30BOM ypOBHE
MMeEeT YaCTUUHBIN
OTIBIT aHAJIN3a
OKCIICPUMEHTAJIbHBIX
JaHHBIX ITpU
UCCIIEZI0BAHUH
IIEKTPOTEXHUIECKUX
MaTepHaJIOB

YBepeHHO OlleHUBaeT
MOBEJICHHE
MaTepuaoB MpH
BO3JICIICTBUH HAa HUX
Ppa3IuYHBIX
9KCILTYaTallHOHHBIX
(axTopoB 1
BO3MOJKHBIE OTKa3bI
YJIA OTKIJIOHEHHUS TIPH
HOPMAaIJTbHBIX
pexxumax paboTsI
AIEKTPOTEXHUUECKUX
YCTPOUCTB U
npuOOpPOB 110 BUHE
MaTepHasoB;
NpaBUJIBHO BHIOMpaeT
INEKTPOTEXHUYECKUE
MaTtepualibl, UCXOIA U3
TpeOyeMBIX YCIIOBHIA
IKCIUTyaTaIuH;
aHaJU3UpyeT
OKCIICPUMECHTAJIbHBIC
JIaHHBIC TIPU
HCCIICIOBAaHUU
AIEKTPOTEXHUUECKUX

MaTcpuaioB




OIIEHOYHBIE CPEJICTBA IS IPOBEPKHA YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIUI

Homep .
IIpaBUiIbHBIHA 0OTBET Copep:xanue Bonpoca Komnerenuus
3a/1aHUA
dopma o0yueHusi ouHasi, 3a04yHas Cemectp 4

Kepamuka — OIIK-5
a) TBEp/BIH IUIOTHBIN MaTepHai, KOTOPBIH MMOTyYalOT CIEKaHHEM HEOPTaHMYECKUX

1 a COJIEN C MUHEPAJIAMHU U OKCHJIAMHU METAJIJIOB
b) amopdHbIe BelecTBa, MPEACTABISAIOINE COO0 CIIOKHBIC CUCTEMbI Pa3IMYHBIX
OKCHJIOB
C) 3aKPUCTAJUTM30BABIICECS] CTEKIIO
Kakue marepuaiibl OTHOCATCS K IPYIIE MaTepHaioB BBICOKOI MPOBOJIUMOCTH: OIIK-5
a) TaHTaJI U PEHUMH;

5 b b) MeIb U ATOMUHUI;

' ) rpaUT M NUPOIUTHYECKHUIA YIIIEPOS;

d) uuHK 1 Xpom.
OCHOBHBIMU HOCHUTEIISIMH 3apsiia B IOJTYIPOBOJHUKAX N-TUTIA SBIISOTCS: OIIK-5
a) HEHUTPOHBI;

3 b 0) DJIEKTPOHBI;
B) IIPOTOHBI,;
T) JBIPKH.
MarauTHbIi rECTEpE3UC 00YCIIOBIICH: OIIK-5
a) 3aJIepKKaMH B CMETIIEHUH JJOMEHHBIX T'PaHHII, BBI3BIBAEMBIMH HCKAKCHUSIMHU
KPUCTAJNTNYECKOM PeIeTKH;

4. a b) BOSHHKHOBEHHEM aCHMMETPHH ONTHYECKUX CBOWCTB BEIIECTBA MO ACHCTBHEM
MarHUTHOTO TIOJIS,;
C) HaJIM4UeM 00JIacTel CHOHTAaHHON HaMarHU4YeHHOCTH.
Kakasgs wu3 Tpynn KOHCTPYKUMOHHBIX MaTepHalloB MOXeT OBITh MOJBEpPrHyTa OIIK-5

5. b TepMOOOPaOOTKE C IETBIO TOBBIIIEHUS MPOYHOCTH:
a) CJIOMCTBIC TUTACTUKH;




b) MeTaTuYecKre CIIaBhl;
C) TepPMOpPEAKTUBHBIC MMOJTUMEPDL;
d) BOJIOKHUCTBIE MaTEpHUAIIBI.

6. Kak u3MEHUTCs yIeIbHOE COPOTUBIICHHE AJIFOMHUHUS ITPH TIOBBIICHUH TEMIIEPaTyphi? OIIK-5

7. Kak u3MeHHuTCs yaenbHOe CONPOTUBIICHHE JKee3a IPH NU3MeNbUeHHUH 3epeH? OIK-5

8. Kak nmoBiusieT Ha yieIbHOE COMPOTUBIICHUE MEIU IIacTudeckas aedopmarus? OIIK-5

9. Kak noBnusiet Ha yJieIbHOE CONTPOTHBIICHUE OKCH/IA MarHus o0JIydeHrue HelHTpoHamu? OIIK-5

10. [Ipu M3roTOBIEHNH KOHAEHCATOPOB OyMary MpOMUTHIBAIOT KOHAEHCATOPHBIM MAaCJIOM. OIIK-5

Jnst gero?
11 Kak u3MeHATCS moTepu PHEPrHH SIICKTPUYECKOrO MO B CIIOJISHOM KOHJIEHCATOPE OIIK-5
MIPUPOCTE €ro TeMIIepaTyphl?

12. Kak u3MeHHUTCs yieabHOE CONPOTUBICHHE AIFOMHUHUS ITPH TIOBBIICHUH TeMIIEpaTyphi? OIIK-5

13 Kak moBiusieT Ha 3JIEKTPONPOYHOCTh BO3/1yXa MOBBIMICHHE AaBiieHHs ¢ 1 atmMochepsl OIIK-5
' 1010 atmochep?

14 Kak u mouemy wu3MeHsieTCs WHIYKIMS HACHILEHUS TIPH JIETHPOBAHUU JKEJe3a OIIK-5
' KpeMHUeEM?

15. B dem 3akirouaercs siBJICHUE TUCTEpe3nca’ OIIK-5

16. Yo Ha3bIBACTCS MATHUTHOW MPOHHUIIAEMOCTHIO? OIIK-5

17. Kakum 06pazomM MOKHO OOBSICHUTh OCTATOUYHYIO HAMarHH4e€HHOCTh? OIIK-5

18. Uto XapakTepu3yeT KOIPIUTHBHAS CHIia )eppoMarHeTHKa? OIIK-5

19 Kaxk 1 moyemy n3MEHHTCSI KOOPIIMTUBHAS CHJIa CTIABOB JKelie3a C OIIK-5
' KPEMHHEM TPUYBEINYCHUH COJICP)KaHMsI KPEMHUsI B CIIaBe?

20. [Toyemy npu yBETMUEHHUN CO/ICPIKAHUS KPEMHHUS B JKelle3e MOTEPU SHEPTHU OIIK-5

MATrHUTHOTOMOJIS CHUYKAOTCS?




2. Onucanue MKAaJIbl OLlEHUBAHUA

B pamkax peHTHHIOBOM CHUCTEMBI YCIEBAEMOCTb CTYAEHTOB 10 KaXIOW JMCLUIUIMHE
OLICHUBAETCA B XOJI€ TEKYLIEro KOHTPOJS M IPOMEKYTOUHOM arrectauuu. PelTMHroBas cucrema
OLICHKHU 3HAaHUW CTYJIEHTOB OCHOBAaHA Ha MCIIOJIb30BAaHUU COBOKYINHOCTH KOHTPOJIBHBIX MEPOIPHUATHI
[0 MIPOBEPKE MPOIIEHHOro Marepuaia (KOHTPOIbHBIX TOUEK), ONTUMAIBHO PACIOIOXKEHHBIX Ha BCEM
BPEMEHHOM HWHTEpPBAJIE U3YUYEHUs NUCHUIUIMHBL. [IpMHUIMIBI PEUTUHIOBOM CHCTEMBI OLIEHKH 3HAHMIA
CTYJCHTOB OCHOBBIBAIOTCSI Ha IIOJIOKEHUAX, omnucaHHelx B [lojoxeHun o0 opraHu3anuu
00pa3oBaTebHOIO MPOIECCa HA OCHOBE PEUTUHIOBOM CUCTEMBbI OIIEHKU 3HAaHUHU cTyaeHToB B DT'AOY
BO «CK®VY».

Petimuneosas cucmema oyenku He NpPeOYCMOMPEHO ONd CMYOeHmMOo8, 00y4alowuxcs Ha
00pazoeamenbHbIX NPOSPAMMAX YPOBHSL BbICULIE20 0OPA308AHUL MALUCMPAMYPbL, OJisl 00YUAIOWUXCA HA
00pa306amMeNbHbIX NPOSPAMMAX YPOBHS BbICULE20 00pA308aHUs OAKANABPUAA 3A0YHOU U OYHO-
3a04HoU hopmbl 0OyUeHUsL.

3. Kpurepum oneHUBaHHUA KOMIeTEeHIH

OreHkKa «OTJIIMYHOY BBICTABIIACTCS CTYJEHTY, €CJIM OH TTyOOKO M MPOYHO YCBOWJI MIPOTPAMMHBII
MaTepuall, UCUEPIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO M JIOTUYECKH CTPOMHO €ro M3J1araer, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTUKON, CBOOOJHO CHpPAaBISETCS C 3aJayaMu, BOIIPOCAMH U JAPYTUMU
BHJIaMH IIPUMEHEHHUsI 3HAHUI, IPUYEM HE 3aTPYAHACTCS C OTBETOM IIPY BUJIOM3MEHEHUHN 3aJaHUM.

OLeHKa «XOpOILO» BBICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPpaMOTHO U IO
CyILIECTBY M3J1araeT €ro, He JOIYCKas CYHIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOINPOC, IPABUIIBHO
MIPUMEHSET TEOPETUUYECKHE IOJOKEHUSI MPU PEIICHUH MPAKTUYECKUX BOIMPOCOB M 3a7ad, BIAACET
HEO0OXOAMMBIMH HAaBBIKAMHU U TPUEMaMU UX BBIMOJIHEHUSI.

OneHka «yZIOBIETBOPUTEIIBHO» BBICTABISIETCS CTYACHTY, €CIM OH HMMEET 3HaHHSA TOJBKO
OCHOBHOIO MaTepuajlia, HO HE YCBOWJI €ro JeTalield, JIOIyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHbIE (QOPMYIMPOBKH, HApYIIEHHUs JIOTUYECKOW TMOCIEAOBATEIbHOCTH B  HW3IIOKEHUU
IIPOrpaMMHOT0 MaTepHuaia
OLeHKa «HEeyAOBIETBOPUTEIbHOY» BBICTABISAETCS CTYACHTY, €CJIM OH HE 3HAeT 3HAYUTEIbHOU YaCTH
IPOrpaMMHOT0 MaTepHala, J0IMycKaeT CyllleCTBEHHbIE OIIMOKU



