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1 He.]'ll/l, 3a/1a4Y1 U IVIAHUPYEMBIC PE3YJIbTATbI Oﬁy‘leHI/lﬂ Mo JTMCIUIIJIMHE

Lenb qucuuiuiueel:  (OPMUPOBAHUE KOMIUIEKCA 3HAHUN, HABBIKOB U YMEHUH JIJIs1 pa3BUTHUS
TBOPYECKOI'0 MOJAX0/1a K PelICHUI0 001X NPO(eCCHOHAIBHBIX 32124 B YCJIOBHAX
HHTEHCHMBHOI'0 Pa3BUTHS TEXHOJIOTHYeCKHX MPOLecCOB MPOU3BOACTBA Xy/10KeCTBEHHO-
NPOMBIILICHHBIX 00BEKTOB.

38[[3‘11/[: HAYYIUTDb CTYACHTOB MOJIB30BATLCHA JOCTYIIHBIMHA METOAAMHU U CPEACTBAMU KOHTPOJIsA
KayeCcTBa XyA0KECTBECHHO-IIPOMBIINIJICHHBIX 00bEKTOB HA BCEX CTAauAX €€ MPOUu3BOACTBA;
BOCIIUTATDH TBOP4Y€CKO€ MBIIIJICHHE.

OOydeHne 1o JUCIUIUIMHE HAMpaBlieHO Ha (OPMHUPOBAHHE y OOYUYAIOIIUXCS CIICTYIOITUX
KOMIIETEHIIUM:

Ko u HamMeHOBaHMe KOMIEeTEHIU I NHaukaTopbl 10CTHKEHUSI KOMTIETEHITHH
IK-2 UIIK-2.1 Beibupaer, ocyuiecTBisiet
Crioco6eH 000CHOBBIBAThH BEIOOP MaTepUAIOB | KOHTPOJb U 3(PPEKTUBHO UCIIOIB3YET ChIPhE
Y aHAJIM3UPOBATh CTPYKTYPY AJIs ¥ BCTIOMOTaTeJIbHbIE MaTepUAIIbI IS
M3TOTOBIICHHS XY0KECTBEHHO- NPOM3BOJICTBA XY0KECTBEHHO-
MIPOMBIIIIJICHHBIX 0OBEKTOB U peain3aluu MIPOMBINIIICHHBIX 00BEKTOB U peaTn3aIiuu
TM3aHEPCKHUX MPOEKTOB, aJaTHPOBAThH JM3AHEPCKUX TPOCKTOB C YYETOM
METOJIMKU HCCIIEIOBAaHUS CBOWCTB TpeOOBaHUI HOPMATUBHOM TIOKyMEHTAIIUU HA

MaTepHuaioB K NOTPEOHOCTSIM MPOU3BOJICTBA, | BCEX CTAIUAX KU3HEHHOTO IMKJIA B
OTIpEEIIATh MOTEHIINAJ peCcypcocOepekeHNs, | COOTBETCTBUU C 3aJaHHBIMU TOKa3aTeIIMU
IKOJIOTHYECKOH B MOTPEOUTEITHCKOM NTIK-2.2. [TpoBOAUT aHAINA3 COCTOSHUS
0e30MmacHOCTH nokaszatesiel PU3NKO- MEXaHUIECKUX U
(U3UKO-XUMHYECKUX CBONCTB M CTPYKTYPBI
MaTepHayioB, UCIIOIb3YEMBIX IS
W3TOTOBJICHHSI XY0’KECTBEHHO-
MPOMBIIIUICHHBIX 00BEKTOB U peaTn3aluu
nuzanHepckux npoekros MITK- 2.3
Omnpenensier NOTEHIMAT
pecypcocOepexeHu s, 3KOTOTUIECKON U
MOTPEOUTEITHCKOW 0€30ITacCHOCTH
XYJI05K€CTBEHHO- MPOMBIIIIEHHBIX 00BEKTOB

2  MecTO IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuurnnuHa OTHOCUTCS K o0s3aTenibHOW dacTu Onmoka bl «JlucummiuHbl (MOIYIIH)».
DNEeKTUBHBIC AUCIUTUIAHBI

JuciuninuHa B3auMOCBSI3aHa JJOTMUECKH U COJIEP/KaTENbHO-METOJUUECKH CO CIEAYIOIUMU
JTUCHUTUTMHAMMU:

-OCHOBBI MH)KUHUPUHTA

-nuHeiHas anrebpa

-MaTEMAaTUYECKHUI aHAIN3

-o0111ee MaTepraIoBeICHUE

3 CrpykTypa H coepkaHue TUCHUILTHHBI

OO01mas Tpy10eMKOCTh TUCIUILIMHBI cOCTaBIAeT 3 3aueTHbIX equHull (108 yaca).



3.1 Buabl yueOHoli padoThl M TPYA0€MKOCTH

3.1.1 Ouynas popma oOyueHus

Ne . KosinyecTBo CemecTphbl
Bup yueOHoit paboTnl
n/n 4acoB 6
1 | AyautopHble 3aHATHS 36 36
B tom uucne:
1.1 | Jlekmuu 18 18
1.2 | CemuHapCKue/IPaKTUUECKHUE 3aHATHS
1.3 | JlaboparopHble 3aHATHS 18 18
2 | CamocTosTeqbHasi padoTa 72 72
B ToMm uucae:
2.1 | IloaroroBka K MPaKTUYECKUM 3AHITUAM
2.2 | W3ydeHue JOMOHUTEIHHBIX MATEPHAIOB
10 pazjiesiaM JUCHUTITUHBI
3 | [Ipome:kyTouHAasi aTTecTALMS
3.1 | 3auer + +
3.2 | DKk3aMeH
Hroro 108 108
3.2 TemaTn4yeckni JIAH U3yYeHUS JUCHUILINHBI
3.2.1 Ounas popma oOyueHus
Ne | HaumeHoBaHue pa3jiesia TUCHUILTHHBI Jlexium J1ab. CPC Bcero
/T
1 Bsenenune 2 2 12 16
2 | CpencTBa U3MEPUTEIILHON TEXHUKU 2 2 12 16
3 | Oburue cBeaeHUS O MUPPOBBIX 2 2 12 16
AJIEKTPOU3MEPUTENBHBIX MPUOOpax.
4 | MeTo/ibI BXOJTHOTO KOHTPOJISI CBOMCTB 4 4 12 20
MaTepUajoB U BEUIECTB B MOIUTPahUIECKOM U
YIIaKOBOYHOM ITPOU3BOJICTBE




3.3

5 | Merobl KOHTPOJIS MapaMeTPOB KauecTBa 4 4 12 20
€IMHUYHBIX [TOKa3aTesel noiurpapuueckon u
YIIAaKOBOYHOU MPOTYKIIUH
6 | BHemrHue (hakToOpbl, BIUAIONIUE HA TPOBEICHUE 4 4 12 20
ucnbiTaHui VcnbITaHus U KOHTPOJIb
HUroro 18 18 72 108
Conep:xxanue IMCUMILTHHbBI
Ne Haumenoanue paznena Coneprxanue paszena dopma TeKyIIero
n JUCHHUITIINHBI KOHTPOJIA
yCI€BacMOCTHU

1 | Beenenue

OCHOBHBIE TOHATHUS U TEPMHHBI
dusnyeckas BeIMUUHA.
Omnpenenenne n3mMepeHus,
UCTIBITaHUS, KOHTPOJISL.
CpencrBan3mepenuii. MeTozsl
n3mepennii. Kimaccudukarms.

YeTHbI onpoc
IIncemennas padora

2 | Cpencra U3MEPHUTEITLHOM
TCXHHUKHU

W3mepuTenbHbIe TPpeoOpa3oBaTEINH.
[Tpuniun gencTBus.
Knaccudukanus no xapakrepy
npeoOpa3oBaHusl, 10 MECTY
BU3MEpUTENIbHOU 11eT. OCHOBHbBIE
XapaKkTepUCTUKH. V3mepurenbHbIe
PUOOPHI.

VYcTHsI onpoc
ITucemennas pabota

3 | OOwIue cBeneHus O
(POBBIX
AIEKTPOU3MEPHUTETHHBIX
npubopax.

Cuctemnl cuncienust. Kogel. biok-
cxema 1 poBoro mpudopa.
XapakTepuCTUKH IUPPOBBIX
YCTPOMCTB

VYcTHsI onpoc
IIucemennas pabota

4 | MeTo/1bl BXOJTHOTO KOHTPOJIS
CBOICTB MaTe€pUaJiOB U
BEIIECTB B OJIUTpapUueCcKOM
U YIaKOBOYHOM
MIPOM3BOICTBE

MeToabl BXOAHOTO KOHTPOJIS
(UBUKO- MEXaHHUECKUX U
ONTUYECKUX CBOMCTB
3are4vaTbIBa€MbIX MaTEPUAIIOB.
Merons! n3MepeHuit
MH(GOPMALIMOHHBIX TAPaMETPOB
n300pa3uTEIbHBIX OPUTHHAIIOB,
MPEA0CTABIIIEMbBIX JJIS

YerHbI onpoc
ITucemennas pabota




HOJIUTpapIECKOro
BOCIIPOU3BEICHUSL.

BJIUSIFOILIAE HA TPOBEICHUE
ucnelTauu McoblTanus u
KOHTPOJIb

BO3JICUCTBYIOIINX
¢baxTopoB.MeToANKH TPOBEACHNUS
ucnbeiTanuii. O01ee U pa3Iuamsl.
Knaccudukanus u BUIpl
WCTIBITAaHU . BUIbI KOHTPOJIS.
Knaccudukanus o pa3nnaHbsiM
MIPU3HAKAM.

5 | MeTopl KOHTPOJIS MeTo/1p1 OnpeIeieHHsI TapaMeTpoB | Y CTHBIM OMpoC
rapaMeTpoB KadecTBa KadecTBa moixypadbprukaToB u IncemenHas padora
€IMHUYHBIX TTOKa3aTesen TOTOBOM MPOAYKLUH 11O (PU3UKO-
nonurpaduIecKon u MEXaHUYECKUM CBOMCTBAM U 110
YIaKOBOYHOW MPOAYKIIUN UH(GOPMAIIMOHHBIM [TapaMeTpam

PETPOIYKIINN COOTBETCTBEHHO
YCTaHOBJIEHHOMHOMEHKJIAType
IOKa3aTesied KayecTBa.

6 | Buemnue pakTopsl, Knaccudukanms. Kinaccet YcTHbId onpoc

IIucemennas pabota

3.4 TeMmaTnKa CECMUHAPCKUX/NIPAKTHYECKUX H J1A00PATOPHBIX 3aHATHI

3.4.1 JIaGopaTopHble 3aHATHS

Ne Ne HaumenoBanue 3anstuit O6Bem
mmn | paszgena B
JUCLUIUIN qacax
HbI

1 Tema 1 Nzyuenue nopsiaka opopMieHUs pe3yabTaToOB U3MEPEHUH, 2
UCIIBITAHUIY KOHTPOJISI B COOTBETCTBUM C HOPMATUBHOMN
JIOKyMEHTaluen

2 Tema 2 CpenctBa U3BMEPUTENBHON TEXHUKHU 2

3 Tema 3 OO1ue cBeieHus 0 HUPPOBBIX AIEKTPOUIMEPUTEIBHBIX TPHOOpax. 2

4 Tema 4 N3mepenne Gpu3nKo-MeXaHUYECKUX CBOMCTB 3a11€4aThIBAEMbIX 4
MarepuanoB (Oymaru, KapToHa).




5 Tema 5 Nzyuenne ocHoB metoaa K- ciekTpockonuu AJist UCCIIEOBAHUS 4
MOBEPXHOCTHBIX CBOMCTB 3aIeuaThIBAEMbIX MaTEPHAJIOB
6 Tema 6 Buemrnue (hakTopsl, BIUSIONINE HA IPOBEACHNUE UCTIHITAHHUHA 4
HcnpiTanus ¥ KOHTPOIb
Hrtoro 18

3.5 TemaTnka KypCcOBBIX IPOCKTOB (KYPCOBBIX padoT)
KypcoBsie poeKThl 1 pabOThI 10 AUCIUTUIMHE HE MTPETYCMOTPEHBI

4 YyeOHo-MeTOAMYecKOe M HH(POPMAILIHOHHOE O0ecrieYeHne

4.1. OcHoBHAasl JUTEpaTYpa

1. MetpoJiorus, cTanapTu3anus U ceprudukanus. [DnekTpoHHbIl pecypc] : yued. mocobue / B.H. KaitHoBa
[ ap.]. — Onexrpon. nan. — Cankt-IletepOypr : Jlaus, 2015. — 368 ¢. — Pexxum goctymna:
https://e.lanbook.com/book/6136

5.2. JlonoHUTEIbHAS JJUTepaTypa

1. Poxkos, B.H. KoHTposb kauecTBa mpu MPOU3BOJICTBE JETATSILHBIX alapaToB: yueOHOE ocobue
[DnekTpoHHBIH pecypc] : yued. mocobre — DneKTpoH. 1aH. — Mocksa : MammHocTpoenue, 2007. — 416 c.
— Pexum nocryna: https://e.lanbook.com/book/777. — 3arm. ¢ 3kpana

4.3 DyieKTpOHHBIE 00pa3oBaTe/bHbIE pecypchl
1. DneKTpoHHBII 00pa30BaTENbHBINA PECYPC ITAHUPYETCS K pa3padoTke.

4.4 CosBpeMeHHBIE TPO(ecCHOHAIBHBIC 023bI JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIEC

CHUCTEMBI

Ne

HaumeHoBaHnue Ccbliika Ha pecypce JocTynmHocTh

HNupopMannoHHO-CIPABOYHBbIE CHCTEMbI

HNndopmarmonnsie pecypcebl Cetu

JAOKYMCHTOB

1 KoncyraniToc http://www.consultant.ru JoctymHO
2 | bubmmoreka ctaHIapTOB https://www.opengost.ru/ JocTymHo
3 DTIEKTPOHHEIH (OH HOPMATHBHBIX https://docs.cntd.ru/ JoctynHo

DJIeKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI



http://www.consultant.ru/
http://www.opengost.ru/

Jlanb https://e.lanbook.com/ JHocTtynHa B ceTH
1 HHuTtepHet 6e3
OTpaHUYEHUH

IPR Books https://www.iprbookshop JoctynHa B ceTu
2 v/ Wurepuer 6e3
OTpaHUYEHU I

IIpodeccuonanbHblie 62361 JAHHBIX

baza naHHbIX Hay4YHOI http://www.elibrary.ru JlocTynHo
1 | snexkTpoHHOM OMOIHOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JlocTynHo

noJuTeMaTHuecKkas pedeparuBHO-

2 | Gubnuorpaduueckas u
HayKOMETpUYECKast
(bubmmomeTpuueckas) 6a3a JaHHBIX

Poccrangapt: CtanmapTsl u https://www.rst.gov.ru/p JoctynHo
perjJaMeHThl. ortal/gost/home/standarts

S5 MarepuajbHO-TeXHHUYECKOE o0ecriedeHmne

1. JIekoHHas ay TUTOPHS, &y AUTOPUS JJIsl TPYMIOBBIX U MHANBUAYAIbHBIX KOHCYIbTALIUI.

2. AyauTopusi 115l TpOBEACHUS MPAKTUYECKUX U CEMUHAPCKUX 3aHATHH, TEKYIIETO KOHTPOJIS
Y IPOMEKYTOUYHOM aTTECTALUH.

3. bubnuoTeka, YNTAIBHBIH 3all.

4. JIns caMOCTOSITEbHOM pabOThl 00YYarOIUMCS NPeAIaracTcs KOBOPKUHT, paClOI0KEHHBIN
B ayn. 1137, ocHaneHHbIH KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJKIIOYEHUS K CETH
«MHTEepHET» U 00eCTIeUeHHBIE JOCTYIIOM B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00Pa30BaTEIIBHYIO CPEILy
YHHUBEpPCHUTETA.

6 Meroauyeckue peKOMeHIaAUMHU
6.1 Meroanyeckue peKOMEHAALMH VIS MPENoJaBaTe/isl 10 OpraHu3anuu o0y4eHust

[IpennonaBanue TEOPETHUYECKOrO MaTepuala I0 JUCLMIUIMHE OCYILIECTBISETCA IO
nociieoBarenbHON cxeMe Ha ocHoBe Ol m pabGouero y4deOHOTO MiaHa 1Mo HampasiieHuto 29.03.04
«TexHoNorus Xy10°)KeCTBEHHON 00pabOTKH MaTepHaIoBy.

[TonpoOHoe coneprxanue OTAENbHBIX pa3/IeloB TUCIUILUIUHBI paccMaTpuBaeTcs B pazzaene 3.3
paboueil mporpamMmmsl.

CTpyKTypa 1 moce10BaTeNbHOCTh MPOBEACHUSI Ay AUTOPHBIX 3aHITUN MO TUCIUIUINHE
npezcTasieHa B pasznene 3.4.1 HacTosel paboyeil mporpaMmal.

IlenecooOpa3Hble K NPUMEHEHUIO B paMKaxX AUCHMILIMHBI 00pa3oBaTeNbHbIE TEXHOJIOTHH
M3JI0KEHBI B I1.5 HacTosMel paboueil mporpaMmsl.

[TpuMepHbIe BapraHThI 3a1aHUH 17151 TIPOMEXKYTOYHOI'O/HTOIOBOT0 KOHTPOJIS 1O AUCLUIUINHE
NPEJICTAaBICHbI B COOTBETCTBYIOIMIMX MOAMYHKTAX MPHIOXKEHHS 2 paboueil mporpaMMBbl.

IIpu mpoBeneHUM 3aHATHI PEKOMEHIYETCSl MCIOJIB30BAHUE AKTUBHBIX U MHTEPAKTUBHBIX
(bopM 3aHATHH (JETOBBIX U POJIEBBIX U, TPOSKTHBIX METOAMK, MO3TOBOTO IITYpMa, pa3dopa


http://www.elibrary.ru/
http://webofscience.com/
http://www.rst.gov.ru/p

KOHKPETHBIX CHUTYyal[lil, KOMMYHUKAaTUBHOTO HKCIIEPUMEHTa, KOMMYHUKATUBHOT'O TPEHUHTa, MHBIX
¢bopM) B COUYETaHMHM C BHEAYJIUTOPHOW pabOTOH. YACNIbHBIA BeC 3aHATHH, MPOBOJMMBIX B
MHTEPAKTHBHBIX (hOpMax, JTOJKEH COCTaBIATh He MeHee 20% ayTUTOPHBIX 3aHSATHHA.

6.2 Meroanueckue yKazaHus 1Jis1 00y4ar0UXCs M0 OCBOEHHU IO JUCHUILINHBI

ITo qucuunIuHE NPOBOAATCS JEKINOHHbBIE U 1a00paTOPHBIE 3aHATUSI.

PerynspHoe noceuienue 1a00paTOPHBIX 3aHATUNA MO0 JUCLUIUIMHE SABISIOTCS Ba)KHEUIIMMU
BUJAMHU CaMOCTOSITENIbHOM paboOThl CTyJ€HTa B TEYCHHE CEMeCTpa, HEOOXOIUMBIMH IS
Ka4eCTBEHHOM MOATOTOBKH K MPOMEKYTOYHOM U UTOIOBOM aTTECTALIMU 1O JUCIUILINHE.

HtoroBas arrectanus o JUCIUIUIMHE TPOXOIUT B popme 3k3aMeHa. [IpuMepHblii epeueHb
BOIIPOCOB K 3K3aMEHY I10 JUCLUUIUIMHE MTPUBEJICH B PUIIOKEHUH 2 HacTosIIeH paboueii mporpamMmel,
a KpUTEPHUH OLICHKU OTBETA CTYJEHTa Ha 3a4éTe — B I1. 6 HacTosIIEeH pabouell MporpaMMmBbl.

B mnpouecce ocBoeHuss yueOHOW IJUCHMILIMHBI MIPENYCMATPUBAIOTCS pa3iIUMYHbIE BUABI U
dbopMbI y4eOHOU pabOThI: JEKIUHU, TEOPETUYECKUE CEMHHAPHI, JUCKYCCHU, B MPOIECCE KOTOPHIX
CTYJECHTBI aKTyaJIM3UPYIOT U YIIyOIIsIFOT TEOPETUYECKUE 3HAHUS.

®opMUpOBAHUE YMEHUIN U HABBIKOB 110 MPOHJEHHOMY MaTepualy MPOUCXOIUT B Ipolecce
NPAaKTUYECKHUX 3aHATUH, KOTOPBIE IPOBOAATCS B aKTUBHOM (hopMme. Vcnonp30BaHNe aKTUBHBIX (OPM
oOyudeHusi TO3BOJIsIET MOOMIM30BaTh BHYTPEHHUN MOTEHIMAN CTYJIEHTOB M B UIPOBOM CUTyalluu
MOJIETIMPOBATh PELIEHUE MPOOJIEM NPAKTHUECKON neATeabHOCTH. OCBOEHHBIE Ha MPAKTHUYECKUX
3aHATUAX METObI U MPUEMBI 3aKPEILISIOTCS B X0 CAMOCTOSATEIHHON PaOOTHI.

OcBoenne y4yeOHOW IUCHUIUIMHBI TIPOBOAMTCS B MpPOIECCe TEKYIETO KOHTPOIS H
3aBeplIaeTcs OILEHKON YpOBHsI 3HAHUU M cTeneHdu (GopMmupoBaHUS yMeHUN. TeKylmuid KOHTpPOJb
OCBOEHUSI TEOPETUUYECKUX 3HAHUM U TEXHOJOTMYECKHMX YMEHUH NPETyCMOTPEH Ha NMPaKTUYECKUX
3aHATHUAX U B IPOLECCE BHIIIOJIHEHHS CAMOCTOSTEIbHBIX 3a/IaHUI BO BHEAYIUTOPHOE BPEMS.

CryneHTaM Ha JIEKLUMAX 33Jar0TCSl BOINPOCHI JJISi CaMOCTOSITENbHOM mpopadoTtku. Ilocne
MIPOBEJICHUS CAMOCTOSTENIbHOM MOJTOTOBKU CTYJIEHTHI MMPOXOAAT 00s13aTeNbHBII KOHTPOIb B popme
BBIIIOJTHEHUSI Ay AUTOPHOM 3a4€THOMN paObOThI 110 COOTBETCTBYIOLIEH TEME.

CucreMaTHYHOCTD pabOTHI CTYIEHTOB IO YCBOCHHIO M3y4aeMOr0o MaTepHasia 00ecreuynBaeTcs
rpagukom CPC, KOTOpBIA SIBISETCS 0053aT€IbHON YacThl0 Y4EOHO-METOAMYECKOTO KOMILIEKCA
JIUCUUIUIUHBI.

7 DOHJ OLICHOYHBIX CPEACTB
7.1 MeToabl KOHTPOJISA ¥ OLCHUBAHHUSA Pe3yJIbTATOB 00y4eHUsI

[TpoMexyTouHas aTTecTalus 00yJaromuxcs Mo JTUCIUILTMHE TPOBOIUTCS B hopMe 3aueTa 1o
pe3yJibTaTaM BBITIOJNHEHUS BCEX BUOB yUeOHOW pabOThI, TPEIyCMOTPEHHBIX YICOHBIM TUTAHOM U
HacTosAmell paboueit mporpammoil. [lpu 3TOM yYHMTHIBAIOTCS PpPe3yibTaThl TEKYIIETO KOHTPOJIS
YCIIeBAEMOCTH B TeUeHHE cemecTpa. OleHKa CTEIICHH JOCTHKCHHS 00yYatOMUMUCS TUIAHUPYEMBIX
pe3ynbTaToB OOYy4YeHHsI MPOBOAMTCS MpernofaBaTesieM, BEAYIIUM 3aHATHS METOJOM AKCIEPTHOMN
OLICHKH (TIPEIMOYTUTENBHO C UCIIOJIb30BAHUEM OaJTbHO-PEHTHHIOBON CUCTEMBI KOHTPOJIS 3HAHHIMA
CTYICHTOB).

K npomexxyTouHOI aTTecTaliu OMyCKAIOTCs CTYICHTHI, BHITIOJHUBIINE BCE BUIBI YU4EOHOM
paboThI, MPEAYCMOTPEHHBIE HACTOsIIeH padodeil mporpamMmoil (TPOUUTH TEKYIIUH KOHTPOJIb,
BBHITIOJTHWIIN U 3aIIUTUIIN pedepar).

7.2 llIkana u KPpUTEPUHU OLICHUBAHUS Pe3yJIbTAaTOB 00y4eHMs
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PopMa NpOMEKYTOYHOM aTTECTALUU: 3a4€T

Ikanaa
OLleHMBAHHUA

Onucanue

BrimonHeHs! Bce BBl yaeOHOH paboThI, IpeayCMOTPEHHBIE Y4eOHBIM IIAHOM
U HacTosmIel padodeii mporpammoii. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMCHHMIA, HABHIKOB TPUBEJACHHBIX B Ta0MIaX I[OKa3arelel, OmIepupyeT
3auTeHo MIPHOOPETEHHBIMU 3HAHHUSIMH, YMEHUSMH, HABBIKAMH, TIPUMEHSIET UX B CTaHIAPTHBIX
cutyarusx. [Ipa 5ToM MOTYT OBITH OTTYIIEHBl HE3HAYNTENBHBIE OIIMOKH, HETOYHOCTH,
3aTPYIHEHUS NIPU aHAJUTUYECKUX OIEpalUsX, IEPEHOCE 3HAHUK U YMEHHI Ha HOBBIE,
HECTaHAAPTHBIE CUTYaLINH.

He BpImonHeH oguH unu Oonee BUAOB Y4eOHOH paboThI, MpeayCMOTPEHHBIX
y4eOHBIM TJIAHOM M HacTosAmeld pabouell mporpammoil. CTyIEHT AEMOHCTPHUPYET
HEMOJHOE COOTBETCTBHE 3HAHWH, YMEHHWW, HABBIKOB NPHUBEICHHBIX B TaOIHMIaX
He 3a4reno nokazarened, JONMYyCKaroTCs 3HAYUTENbHBIC OINUOKH, MPOSBISIETCS OTCYTCTBHE
3HAHUH, yMEHUH, HaBBIKOB I10 sy MTOKa3aTelNel, CTYACHT UCIIBITBIBAET 3HAUNTENIbHBIE
3aTpyJHEHMS NIPU OTIEPUPOBAHUY 3HAHUSAMHU U YMEHUSAMU IPU UX MEPEHOCE Ha HOBBIE
CUTYaIlNH.

7.3 OneHo4HbBIE CPEACTBA
7.3.1 Tekymuii KOHTPOJIb
Bonpocs! 1/151 OLEHKH Ka4ecTBA 0CBOCHMS AMCIMIIIHHBI

1. Meton namepenus. Knaccudukanus. 2. Metoas! cpaBHeHUs ¢ Mepoil. [lepeunciuts u 1ath

nosicienus. 3. Knaccudukamus cpenctB m3aMepeHus: MnoQyHKIHMOHAIFHOMY Ha3Ha4YeHHIO, GopMme
npezctaBieHus uHdopmarmu. 4. M3mepurenbHelil npeodpazoBatenb. OCHOBHBIE XapaKTEPUCTHKU
npeoOpazoBarenei. 5. JlaTh MOHATHE €CTECTBEHHOW BXOJHOW BETUYHMHBI IpeoOpa3oBaTers.
[TpuBectn mpumepsl. 6. Ilorpemnoctu npeobpazoBateneil. late noscHenus. 7. Knaccudukanus
M3MEPUTENbHBIX MpeoOpa3oBareieil mo pa3nuyHbIM npu3zHakaMm. 8. IlpuMmepsl reHepaTOpHBIX U
napaMeTpuueckux InpeodpazoBateneil. 9. Mepa. PasznoBugnoctu mep. 10. doTosnexkrpuueckue
npeobpazoBarenu. [lpunnun  npedictBus. 11. Tumbr  ¢dotosnemenToB.  XapaKTepUCTUKHU
¢dorosnemenToB. 12. @oTo3eMeHTHI ¢ BHEIIHUM (oTo3ddexrom. [IpuHuumm aeiicTBus U ycTpoiicTBo.
13. CpaBHHUTENbHBIE XapaKTEPUCTHKU BaKyyMHBIX W Ta30HAIMOJIHEHHBIX (DOTOAIEMEHTOB. 14.
[Tpuniun paboTs! U cxema (POTOINEKTPOHHOTO YCHIUTENS ((POTOYMHOKHUTEIS).
15. JocTonHCTBAa BAaKyyMHBIX ()OTORIEMEHTOB. 16. D0OTO37IeMEHTHI ¢ BHYTPEHHUM (OTOdh(HEKTOM.
[Mpunuun nevictBus. 17. dotopesuctopsl. [Ipuniun pabotel. Xapakrtepuctuku. 18. IIpuHiun
paboTBI U OCHOBBI KOHCTPYKIIHH JIeHCUTOMeTpa. 19. PeoctaTHble (pe3ucTHBHBIC) IPeOOpa30BATEIIH.
[TpuniunuansHas cxema. 20. DieKTpoMarHuTHbIE (MHAYKTUBHBIE) mpeoOpazoBarenu. Ilpuniun
neictBus. PasHOBUIIHOCTH MHAYKTHUBHBIX IpeoOpaszoBareneil. 21. Ilpunnun nefictBus u 001acTh
IPUMEHEHUs] eMKOCTHBIX IIpeoOpa3oBareneil. 22. EMKOCTHBIN ypoBHEMEp. 3aBUCUMOCTh EMKOCTH OT
apaMeTpoB IpeoOpas3oBareis (KOAKCHAJbHOTO KOHAEHcaTtopa). 23. EMKOCTHBIN TONIIMHOMED.
®opmyiia mKabl (3aBUCUMOCTb EMKOCTH OT IIapaMeTpoB IipeodpazoBaresns). 24. Viamepurenu CUIIbl
U TIepeMeIlleHMH Ha OCHOBE €MKOCTHBIX IpeoOpasoBareneil. Cxema ycTpoiicTBa C
muddepeHManbHbIM - npeoOpazoBatenieM.  25. OCHOBHbIE — TOTPEIIHOCTH  EMKOCTHBIX
npeobpasoBareneil. 26. Msmepurens BnaxHoctu (rurpomerp). Ilpunuun peiictus. 27. YcnoBus
BO3HUKHOBEHUS TEPMORJIEKTPOABIKYILEN CHIIbL. 28. MaTepuaisl, IpUMEHsAEMBbIE ISl U3TOTOBJIEHUS
tepmomnap. 29. TepModIeKTpUIECKre XapaKTEPUCTUKN TepMorap. Hanbomnee mmpoko npuMeHsieMbie
tepmomnapsl.  30. I'pagyupoBouHast kpuBass Ttepmonapsl. [lompaBounblii Kko3(duuueHT Ha
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Temneparypy Hepabodero crnas. 31. Cnoco0 aBTOMaTH4eCKOro BBeICHUS MOMPABKU Ha TEMIIEPATypy
Hepabouero cmas. 32. [lpuHnmm paelcTBUA W 00JacTh NPUMEHEHHS TEPMOCOTPOTUBIICHUH.
33.MareMaTu4ecKkoe BbIpaXEHUE 3aBHCHUMOCTH CONPOTHUBIICHUSI OT TEMIIEpPATypbl IJs IJIATHHBI U
meau. 34. [IpunuunuanbHOE YCTPONCTBO TEPMOMETpa CONPOTHBICHUA. TpeboBaHus K mapaMmeTpam
ANEKTPUYECKOTO TOKAa B CXE€MaxX M3MEpPEHMsI TEMIEepaTypbl C IOMOIIBI0 TEPMOMETPOB
conpoTtuBieHus. 35. Kpurepuii BbiOopa MaTepuaia TEPMOCOIIPOTHBICHHH. TEPMOCOTIPOTUBIICHUH.
36. T'azoanamuzatop. Ilpuntun neiictBus. 37. IlpuHnun paboTel W cxema Bakyymmerpa. 38.
[TonynpoBOIHUKOBBIE TEPMOCONPOTUBIECHUs. CpaBHUTEIbHbIE MapKUpOBKa XapaKTEPUCTUKU
METAJIMYECKUX WU TMOJIYNPOBOJHUKOBBIX TEpMOCONpOTHUBIEHUN. 39. OCHOBHBIE JOCTOMHCTBA U
HEJOCTATKY MOIYIIPOBOJHUKOBBIX TEpMOCONPOTUBIEHUN. 40.DaKTOPHI, BIUAIOIIME HA TIOTPEIIHOCTh
u3Mepenus: temnepatypbl. CrocoObl ymeHblieHus mnorpemHoctd. 1. Ilpsmoli u  oOpaTHBII
nbe303¢GekThl. 2. PacyeT BeTMUMHBI BOSHUKAIONIETO (MHAYLHPOBAHHOTO) 3IEKTPUYECKOTO 3apsaaa
Opd  TOPOJOJILHOM W TOHepeyHoM  mbe3odddexrtax. 3.  [IpUuMHBI  UCIONB30BaHUS
Mbe30IpeodpazoBaTesiel UCKIOYUTEIBHO A1 U3MEPEHUS JUHAMUYECKUX BETUYHH.

4. Pacyer BeIMUYMHBI YYBCTBUTEIBHOCTH TMbe3ompeoOpasoBarens. CrocoObl €€ MOBBILEHHS. 5.
OcHoBHblE TpeOOBaHMA K MaTepually TeH3ompeoOpaszoBarens. 6. Kakue u3 mepeuncieHHbIX
MaTepUajIoB MOTYT HCIOJIb30BAaThCs AJII U3TOTOBJIEHUS TEH30JaTYUMKOB: MEJlb, MAaHIAaHUH, CIIOJA,
KpEMHUI1, XpoMellb, HUKeNb, hapdop? 7. DaeKTpoMexaHUYeCKrue u3MepuTeabHbie mpudopsl. O0mue
IPUHLUIBI ycTpolicTBa. biok-cxema. 8. IlpuHuun pa®oTsl U yCTPONCTBO MAarHUTORIEKTPUUECKUX
npubopoB. PacueTHble COOTHOWIGHUS NI MOABIKHOM yacTH. 9. DIleKTpocTaTudecKue
u3MepuTenbHble NpuOopbl. [lpuHIMN 1HEWCTBHUS, CXeMa YCTPOWCTBA. OIEKTPOCTATHUYECKUUN
BoJbTMETpP. 10. DNEKTpOAMHAMHYECKHE aMIEepMETpPbl U BOJBTMETPhl. CXEMbl COEIUHEHUS.
PacueTHble  COOTHOIIEHUS s IOCTOSHHOrO  Toka. 1l.  DnexkrpoguHamMuueckue U
beppoIMHAMUYECKUE CUETUYUKH DJIEKTPOIHEPTHH IMOCTOSHHOTO TOKAa. BBIBOJ COOTHOIICHUS IS
orcuera sHepruu. 12. MocTbl nocTosTHHOTO ToKa. OAMHApHBIE U JBONHBIE MOCTBHI. CXEMBI U BBIBO/I
cooTHoueHui. 13. MocThl Ay U3MepeHus MHAYKTUBHOCTH U JOOPOTHOCTU KaTyieK. OCHOBHBIE
cooTHouleHus. 14. MarHuTo31eKTpUYECKHUE aMIIEPMETPbI U BOJIBTMETPBL. CXeMbl BKIIIOUEHUS, B TOM
quclie ¢ UCHOJIb30BaHUEM IIYHTOB. BbiBoj cooTHomieHuit. 15. MocTel U komieHcaTopsl. OOmue
cBezieHus. BpiBox o011ero ycioBust paBHOBecUs MocTa. 16. DeKTpoJuHaMHU4eCKHe U3MEPUTENbHbBIE
npubopsl. [Ipuniun paboTsl, cxema ycTpoiicTBa. BeIBO COOTHOIICHHUS U1 KA IPY IEPEMEHHOM
Toke. 17. MocCTbl NepeMeHHOro ToKa. M3MepeHne eMKOCTH M TaHreHca yria JUAJIEKTPHUYECKHUX
1oTepb KOHJEHCATOpOB. 18. DieKkTpoMarHUTHblE M3MepuTenbHble NpuOopbl. [IpuHuMn padoThl.
Cxema. BbIBoA coOOTHOIIEHUS A IIKAJIbl MPU TOCTOSIHHOM TOKe. 19. DnexkTpoMarHuTHbIE
u3Meputenbhbple npuOopel. [IpuHuun pabotel. Cxema. BbIBOA COOTHOWIEHMS A HIKadbl MPU
nepeMeHHOM Toke. 20. DIeKTPOHHO-Ty4eBOM ocimuiorpad. YmpoiieHHas QyHKIIMOHAIbHAS CXeMa.
[Tpuniun padotel. 21. MocThl 7151 U3MEPEHUS MHIAYKTUBHOCTH KaTyeK. OCHOBHbBIE COOTHOIIEHUSI.
22. U3meputenpubie komneHcaTopsl. [Ipunimn pabotel. OO0mias xapaktepuctuka. 23. MocTsl s
MU3MEPEHUs] MHIYKTUBHOCTH M JOOpOTHOCTH KarymieKk. OCHOBHBIE cooTHommeHus. 24. OOmee
ypaBHEHHE AJIS TIOJIB)KHOM YacTH M3MEPUTEIILHOTO MEXaHU3Ma AJIEKTPOMEXaHUYECKOTo MpHubopa.
Bpamaromuii, mpoTuBoAEHCTBYIONINI MOMEHTB. MOMEHT yCcIOKO€Hus. 25. MarHuTo31eKTpuyecKue
omMeTpbl. Cxembl BkimoueHus. Jloromerpuueckas cxema. PacueTHble cooTHomIeHUsA. 26.
DNEKTPOAMHAMUYECKHE aMIIEPMETPBI U BOJBTMETPBI. CXeMbI COeIMHEHUS. PacueTHBIE COOTHOLIEHHUS
JUIsl IepeMeHHOoro Toka. 27. UHayKk1noHHble U3MepuTenbHble MPUOOpbl. CUETUHK AJIEKTPOIHEPTUH.
VYerpoiictBo, cxema BKIOYeHHs. BbpiBog cooTHomeHuid. 28,  JloromeTrpuueckas —cxema
MarHuTo3JIeKTpuueckoro npubopa. BriBojg pacueTHbix cooTHomeHud (popmyna mkansi). 29.
DneKkTpoJuHaMu4eckre U peppoJuHaMUUYecKue u3Mepurenbablie mpudopsl. Obmiee u pasnuuusd. 30.
DnexTpoAuHaMHuuYeckue U (eppoauHamuueckue BaTTMeTpbl. C(Cxema BKIIOYeHHs. BbiBoa
cooTHomeHuH i mKansl. 31. Knaccupukanus 3meKTpon3mMepuTeNbHbIX TPUOOPOB B 3aBUCUMOCTH
OT croco0a COo3/1aHus BpallalolIero MoMeHTa. 32. DieKTpoHHO-Iy4YeBol ociuuiorpad. [punmun
MOJIy4YeHUs1 U300pakeHusi Ha dKpaHe. /[Ba OCHOBHBIX pexuma paboThl. 33. DIEKTPOHHO-Ty4eBast
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TpyOka ocuuwuiorpada: yCTpOMCTBO H  XapakTepucTuku. 34. OCHOBHBIE XapaKTEPUCTUKU
ocunsuiorpada. M3mepenne ammnuTy el 1 4acToThl. 35. Kontpons. Knaccudukanus BU10B KOHTPOIIS
10 pa3NUYHBIM napameTpam. 36. Mepbl obecnieueHust eauHcTBa ucnbitanuid. 37. [loBepka cpencts
u3mepenus. Buapl moBepok. 38. CoaepkaHue NpOTOKOJIa UCHbITaHUN. Pe3ynbrar ucnbitanuii. 39.
XapaKTepUCTUKU U3MEPHUTEIbHBIX HH()OPMAITMOHHBIX CUCTEM IO (DYHKIIMOHAIIEHOMY Ha3HAYEHUIO.
40. WsmeputenpHble uHPOpManuoHHBIE cUCTeMbl. OOO00IIEHHas CTpPyKTypHas cxema. 41.
W3mepenue, ucnbitanue, KOHTpoiab. Onpenenenue. B3aumocssazp Mmexay Humu. 42. Haznauenue u
KJIacCU(UKaLUs CPeICTB peructpupyionieil texuuku. 43. OCHOBHOE cojepxkaHHE MPOrpaMMBbI
ucnelTaHuil. 44. CopepkaHue METOAMKHM HCHbITaHUM. Atrectanus MmMetoauku. 45. McnelTaHus.
Omnpenenenre. OCHOBHBIE 3JIEMEHTHI, BXOSIINE B CACTEMY UCIIBITAHUM.

46. Ucnbitanua. Knaccudukanys B 3aBUCUMOCTH OT CTaaAui >KM3HEHHOro mukia. 47. Kpatkas
XapakTepucTHKa BUAOB HUchblTaHud. Kraccudukamuss HUCHBITaHUN 1O ompezenseMbIM
xapakTepucTukam oObekra. 48. KpaTkas xapakTepucThka BUAOB ucnbITaHud. Kiaccudpukarms
WCIIBITAaHUH TI0 OmpenesieMbIM oObekTaM ucnbiTaHui. 49. IToBepka cpenctB m3mepeHus. Buabpl
noBepok. 50. [Toustue 00 n3MepuTeIbHBIX MHOOPMAITMOHHBIX crucTeMax. O000IeHHAs CTPYKTypHAast
cxema. 51. W3mepurenbHble cuctembl. KpaTkas xapakrtepuctuka. 52. H3meputenbHo-
BBIYHCIIUTENbHBIC KOMITICKCHI. 53. Kimaccudukanus BHEIIHUX BO3AeHCTBYOMKX (akTopoB (BBD).
54. Mexannyeckue BB®. Knaccuduxamnus. 55. Kiaccel BHENTHMX BO3AEUCTBYIOHIMX (DAKTOPOB.
Kpatkas xapakrepuctrka. 56. CriocoObl UCIIBITAHUN Ha BO3JICHCTBUE BHEIIHUX BO3JCHCTBYIOIINX
dakTopoB. 57. Buabl kiinMaTu4ecKuX UcnbITanuid. 58. CBeeHus, KOTOPBIE BKIIOYAIOTCS B METOJUKY
ucnelitanuil. 59. Conepxxanue npoTtokosa ucneiTanuid. 60. HazHauenue u kinaccuduxaus cpeicTs
peructpupyrouieil TexHuku. 61. OCHOBHOE coaepaHue NporpaMmbl ucneitTanuil. 62. Conepxxanue
METOAUKU HCHbITaHui. ATrectanuss Meroguku. 63. Mexanuueckne BB®. Buasl. 64. Kiaccer
BHEIIHUX BO3JAeWcTBYIONMX (akTtopoB. KpaTkas xapakrtepuctuka. 65. CrnocoObl HCIBITAaHHA Ha
BO3/ICIICTBHE BHEILIHUX BO3JIEHCTBYIOIINUX (PaKTOPOB.



