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1 OHEHOYHBIE CPEJACTBA JJIsd TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOITPOCHI 1JIs1 COBECEJJOBAHUA

1. Obwgue ceedenusn o npeodPa308aAHUAX PU3UYECKUX GeAUYUUH 8 IleKmpuye-
cKue.

1. Yem oTanyaeTcss KOHTPOJIbHO-U3MEPUTEIBHAS CUCTEMA OT YIIPABJISIOLLEH ?

2. Uto Takoe u3MepuTeIbHbIN MpeoOpa3oBaTeb?

3. B 4yem 3akirodaercs OTIMYHME MEXAY T'€HEpPaTOPHBIM U MapaMeTPUYECKUM Jat-
YUKOM?

4. Kak omnpenensieTcsi 4yBCTBUTEIBHOCTH peoOpa3oBaTeis?

5. Ha3oBuUTE OCHOBHBIE MOTPELIHOCTH IPe0Opa3zoBaTENs?

6. Kakumu mapamerpamu XapakTepu3yroTcs JUHAMUYECKHE CBOMCTBA Mpeoldpaso-
Baress’?

7. Yro Ha3bIBAETCS kordpuLeHTOM CUMMETPUH JEUTEeNs
HanpsHKeHus1?
8. Kak  3aBUCUT  4YyBCTBUTEIIBHOCTb  JCJMTEN  HANpSOKEHUS  OT
a0COJIIOTHBIX 3HAYEHUI CONMPOTUBIICHUN eTUTENs?
9. Kaxkue (bakTophI BJIMSIIOT ~ HAa  YYBCTBUTEIBHOCTH  JEJIHTENA
HaIpsOKEHUs ?
10.  Kak  3aBUCUT  4YyBCTBUTEIBHOCTb  JCJIHUTENS  HANpPSDKEHHUS  OT
OTHOCHUTEJILHOTO U3MEHEHUS CONPOTUBJICHUS npeodpazoBaTes

bu3nueckoil BeIUYnHbI?

11.  Yro caepkuBaeT  MOBCEMECTHOE  MNPUMEHEHHE  JIBYXIPOBOJHOTO
MOJIKJIFOUEHUS TIPeoOpa3oBaTeIs K U3MEPUTEIbHOM 1enH?

12 3a cuér 4ero TOBBINAETCS TOYHOCTh  MpPeOoOpa3oBaHUSI  MpHU
TPEXMPOBOAHOM MOJIKIIIOUEHUH TIpeoOpazoBaTes (GU3NUECKON BEIMYHUHBI K U3MEPUTEIb-
HOU 1enu’?

13. 3a CUET 4ero YETBIPEXTTPOBOJHOE MOAKJIFOYEHUE JIy4Iie
TPEXMPOBOAHOTO?
14. B qéM MPOSABIISIETCS JTOCTOUHCTBO JIBYXITPOBOTHOMN

U3MEPUTENIbHOM Lienu?

2. Buowt cencopos u oamuukoe u ux xapaxmepucmuku.

1. TIlpuBemute mpumepsl  ¢uznyeckux 3P(EKTOB, HCMIONb3YEMbIX B
TeHEPATOPHBIX TaTYMKAX.

2. llpuBemute mpumepbl  ¢uznueckux dS(PPEeKToB, HUCMOIB3YEMBIX B
napaMeTpUUeCKUX JaTYUKaX.

3. Kaxk [10J1y4acTCs BBIXOJTHOU CUTHAI B [apamMeTpUIEeCKOM
aTYnuKe?



4. Kakue HUCTOYHUKM TOTPEIIHOCTEH  Bbl 3HAETE B  PE3UCTHUBHOM

npeobpazoBarene?
5. Kakue HCTOYHMKM  NOIPEHIHOCTEHd  Bbl  3HAa€T€ B  HMHJIYKTUBHOM

npeobpaszoBaresne?

6. Kakue  HCTOYHMKM  MOrPEIIHOCTEd BBl  3HAETE B  EMKOCTHOM
npeoOpasoBarene?

7. Kakoi MeTon UCIOJIB3YETCS JUIsl YMEHBIIEHUS BIUSIHUS CONPOTUBJIEHUS JIMHUN
Ha NOTPEIIHOCTD U3MEPEHUI?

8. Kakoii MeTo ucnoiib3yercs il YMEHbBIIECHUS BIAUSHUS COIPOTUBIICHUS YTEUKH
M30JSIUMU HA TOTPEIIHOCTD U3MEPEHUI?

9. C kaKoii 1eNbI0 UCTIONB3YIOT OM(UIISPHYIO HAMOTKY PE3UCTHUBHOTO JaT4YnKa?

10. Kakue  MeToapl  HMCHOJIB3YHOTCS  JJI1  3alIMTHl  JaTYUKOB  OT
BJIMSIHUSI MATHUTHBIX MOJIEH?

11. Kakue  MeToapl  HMCHOJIB3YHOTCS U1 3alUMThl  JAaTYUKOB  OT
BJIMSIHUSL DJIEKTPUUECKUX MO ?

12.  TlpuBeaute  HSKBUBAJIECHTHYIO  CXEMYy  PE3UCTHUBHOIO  JaTdyWKa C
YUETOM Pa3INYHbIX (DaKTOPOB, BIMSIOLUIMX HA MOIPEUIHOCTh U3MEPEHMUS.

13.  IlpuBenure  SKBHBAJIEHTHYIO  CXEMy  €MKOCTHOIO  JaTdydka C

Y4E€TOM  pa3iMyHbIX  (AKTOPOB,  BIMSIONIMX Ha  TOTPEHIHOCTh  M3MEPEHUS.

14. IIpuBenure DKBUBAJICHTHYIO cXemy WHJYKTUBHOI'O JaTYuKa

c Y4ETOM Pa3INYHBIX (bakTopoB, BIIMSFOLIIIX Ha IIOTPEIIHOCTD
VU3MEPEHUS.

3. I'azouyecmeumenvhvle 0amMuuKU U 0CHOBbL MOOEIUPOBAHUSL.

1. [lepeunciute OCHOBHBIE AJIEMEHTHI CXEMBI Fa30aHAIM3ATOPOB U UX Ha3HAUYCHHE.

2. [lepeuncnnte HOpMAaTUBHBIE IOKYMEHTHI, YCTAaHABIIUBAIOIINE TPEOOBAHUS K BbI-
MyCKaeMbIM IPOMBIIIIEHHOCTHIO Fa30aHATN3ATOPAM.

3. Ilepeuncnure OCHOBHBIE MapaMETPhl ra30aHAIN3aTOPOB. YeM OHU ONpeAeIsatoTCs?

4. Ha xakue e TpYIIIbl MOKHO Pa3JeUTh KOHTPOIUPYEMbIE Ta3bl?

5. Haiite onpenenenue nousatusm [TJIK u HKIIP.

6. Kakue TUIBI JaTYNKOB BEI 3HAETE?

7. EcTh 11 OTrpaHUY€HUS 110 TUIIAM TPUMEHSEMBIX TATYMKOB B 3aBUCUMOCTH OT
CBOMCTB KOHTPOJIUPYEMOro raza?

8. IlepeuncnuTe OCHOBHbBIE MTApaMETPhl JATYUKOB Ta3a.

9. Ot yero 3aBUCAT IapaMeTPbl JATYUKOB?

10. ConocTaBbTe XapakTEPUCTUKH PA3IMYHBIX TUIIOB JATYUKOB, JAUNTE PEKOMEH/1a-
[IMHU 110 X KUCIIOIB30BAHUIO JIJI1 KOHTPOJISI KOHKPETHBIX Ta30B.

11. ITpunIn paboThl, JOCTOMHCTBA U HEJOCTATKH, CXEMbI BKJIFOUEHHUSI IOTYIPOBO/I-
HUKOBBIX AaTYUKOB. [lepedeHb NeTEeKTUPYEMBIX T'a30B.

12. TIpuniun paboThl, JOCTOMHCTBA U HEJOCTATKU, CXEMbI BKIIFOUEHHSI SJICKTPOXH-
MUYECKHUX JaT4MKOB. [lepeueHs 1eTeKTupyeMbIX Ta30B.

13. IlpuHuun paboThl, JOCTOMHCTBA U HEAOCTATKU, CXEMbI BKJIFOUEHUS ONTHYECKUX
naTuukoB. [lepeueHs 1eTeKTUpyeMbIX ra30B.

14. Tlpunuun paboThl, JOCTOMHCTBA U HEJOCTATKU, CXEMbI BKJIFOUEHHS TEpMOKaTa-
JUTUYECKUX AATYUKOB. [lepeueHn NeTeKTUPYEMbIX ra30B.



15. Yro npencrasiusier codbor GyHKIMS Npeodpa3oBaHus AaTYUKOB? UTO CITYKHUT HC-
TOYHUKOM HETMHEWHOCTH (PYHKIIMH MTPeoOpa3oBaHUs?

16. J1ns1 kakux TUIOB AATYUKOB XapaKTEPHbI JIMHEWHbIE (PYHKIIUH.

17. Kakue criocoObl ¥ MporpaMMHbI€ CpeICTBA OLU(PPOBKU BbI 3HaeTe?

18. YUem ompenensieTcsi KOIUUIECTBO ToueK Mpu ounppoBke AaHHbIX? K ueMy nmpuse-
JIeT 3aHU)KCHUE U 3aBBIIICHUE YUCIIa TOYEK P OLUPPOBKE?

19. Yrto Takoe pyHKIMS TpeodpazoBaHus?

20. Kakne Moienu TaTIMuKOB ObIBAIOT?

21. B HEp0CTaTOK SMIIMPUYECKUX MOJIENEH JaTYNKOB?

22. Kakue (pakTopbl He yYTEHBI B [IpeICTaBIEHHBIX MoAemsix? KakoBel mocnencTBus?

23. Kakue pusuko-xumudeckue 3pGEeKTh IexKaT B OCHOBE MPUHIINIIA paOOTHI AATUH-
KOB?

24. IlosicHUTE LEaU MOJIETUPOBaHKs NaTyuKoB. Kakne 3a1aum no3BosIoT pemarb
MOJEJIA JaTYUKOB?

25. Yto Takoe anmpokcumanus?

26. Yto mpencraBisieT cOO0M BHIXOJHOM CUTHAI ONTHYECKOT0, JIEKTPOXUMHUYECKOTO,
MOJIyIIPOBOJTHUKOBOTO U KAaTAIUTUYECKUX JATYUKOB?

27. Kak 3HaHH€ NIPUHIUIIOB Pa0OThHI JATYMKOB MOTYT ITIOMOYb B Pa3pabOTKU UX MO-
nenen?

28. K yemy npuBOAUT HEMUHEHMHOCTH (DYHKIIMH ITPEOOPA30BAHUS

29. Kaknie MeTOIbl CHIDKEHUS BIHMSIHUS TOTIOTHUTEIBHBIX (DaKTOPOB BhI 3HAETE?

30. B yem npeumyiiiecTBa TMHEHHBIX MoJienei? B uem HenocraTku?

31. Kak BIMs€T CI0KHOCTh Ha MOJIETN HA ITPOLIECC alIPOKCUMALU?

32. Yro Takoe «ontuMu3anus»? Kak oHa OCyIIECTBISETCS U IO KAKUM KPUTEPUSIM?

4. IIpoekmuposanue cencopos u 0amuuKo8 u3uieckKux eeJTuduH.

1. Yto Takoe OCBEMIEHHOCTh U B KAKUX €IMHUIAX OHA U3MepseTcs?

2. Kak cootHOCATCS enuHULIAa cuiibl cBeTa cuctembl CU u
BHECHCTEMHAs €AUHUIIA cBEYa?

3. Ilouemy 1nipy OAHOM U TOM K€ SHEPreTUYECKOUN CEKTPATbHON MOITHOCTH UCTOY-
HUKA MHTEHCHUBHOCTb CBETA OKA3bIBACTCS Pa3HOM?

4. [louemy B MpakTUKE ONTUYECKUX UCCIEIOBAHUN HEPEIKO OTKA3bIBAIOTCS OT (po-
TOMETPUYECKUX BEIUYUH?

5. Ha xakoMm (pu3udeckoM siBIIEHUH 0a3upyeTcs MPUHLUI IeHCTBUS (DOTOPE3UCTO-
poB?

6. HazoBure riaBHOE TOCTOMHCTBO (POTOPE3UCTOPA MO CPABHEHUIO C ITPHOOpamMH,
HCTIOJIB3YIOIIUMHU JUISI TPeoOpa30BaHMsI CBETA B AJIEKTPUUECKUN TOK P-n EPEexXo?

7. Kakue cpenctBa Hy>KHBI JIJIs1 CClieioBanus (poTopesncropa’?

8. B uém cocTouT npuyrHa U3MEHEHHs YyBCTBUTEILHOCTH (DOTOPE3UCTOPOB K JIJTUHE
BOJIHBI CBETA?

9. Kakue HocuTenu 3apsija 00ecreunBaroT NpoTeKkaHue Toka otopezucropa?

10. Kakoii Bua pororddexra nmeer Mecto B PoTOpe3ncTopax — BHYTPEHHUN WU
BHEILIHUN?

11. OOBsicHUTE MEXaHU3M U3MEHEHHUS YYyBCTBUTEIHLHOCTH (DOTOPE3UCTOPOB MPH U3-
MEHEHHUH TEMIIepaTypbl?



12. B paGoTe uCnoib30BaHbl CBETOAMOIbI M3TYUYAIOUIUE CBET C PATUYHOMN ITTMHON
BOJIHBIL. YeMm onpenensercs JJIMHA BOJHbI U3JIy4aeMOoro cBeTa?

13. Uto Takoe 4yBCTBUTEILHOCTh TEPMOPEZUCTOPA U B KAKUX €IUHUIIAX OHA U3MEps-
ercs?

14. Yto Takoe OTHOCUTENbHOE U3MeHeHUE conpoTuBiaeHus: TC?

15. Uto mpencranisier coO0H MEXTyHApOIHAS IITKAIa TeMIeparyp?

16. HazoBute HeoTbemiemslie yactu MILITI?

17. B uém cocrout ommmmuue MIIIIT ot mikaibl, HCIOIb3yeMOil B MPOMBILUIEHHOCTH?

18. Uem oTiiMyaroTCss METAIMYECKHUE U TIOTYTIPOBOIHUKOBBIE TEPMOMETPBI COPO-
TUBJICHHUS?

19. B 4ém cocTouT NPUHIMI MOIaBJICHUS CONTPOTUBIICHUS IBYXIIPOBOIHOM JIMHUY B
u3ydyaeMoM crocobe?

20. Kak onpenenuts BenuuuHy neperpea TC pabounm TOKOM?

21. Kakum 06pa3oM MOXXHO CHU3UTh BeTU4UHY nieperpea TC?

22. B uéM npuyrHa AMHAMHYECKOHN MOTPENTHOCTH PU U3MEPEHUH CONIPOTUBIICHHUS
TC nuzyuaeMbIiM criocoOom?

23. Kakum J0iKeH OBbITh 3HAK MOIPaBKU, YYUTHIBAIOILIEH TEMIIEpaTypy Meperpesa
TC?

24. KakuM JOJDKEH OBITh 3HAK MOIPAaBKH, YUYUTHIBAIOINN JUHAMHYECKYIO TIOTPEeLL-
HOCTB?

25. KakuM J0J1KHO OBITh COOTHOIIIEHUE COMTPOTUBIICHUI OMTOPHOTO PE3UCTOPA U TEp-
MOMETpa COMPOTUBIICHUS JIJIs1 00ECTICYCHUSI MUHUMAIbHOU BEJTMYMHBI IIOTPEITHOCTH H3Me-
peHus’?

26. Kak noBiusieT Ha pe3yiabTaThl OLIEHKH TEMIIEPATypbl IEPErpeBa MOCTOSIHHBIM TO-
KOM COIPOTHBIIEHUE MPOBOIHUKOB JIMHUN? OLEHUTE BETMYUHY OLIMOKHU B %o.

27. Hanuiumte Balm coOOpa>keHus 0 BEIOOPY MOCTOSTHHOM BPEMEHU MPH peajtn3a-
IIUU METO/A MO/IABJICHUS BIUSHUS COIIPOTUBIICHHUS IBYXIIPOBOIHOM JTMHUH.

28. Ilouemy o1leHKa TMHAMUYECKOM MOTPEIIHOCTH U3MEPEHUS ITPOBOAUTCS Ha
HAYaJIbHOM Y4acTKe MepPEXOAHOI0 Impolecca paspsiaa
KOHJIeHcaTopa?

HlIxkana ouenusanusa: 10-tu 6amIbHAS.

Kpumepuu ouenuseanusa:

9-10 0annoB (WM OLIEHKA «OTJMYHO») BBICTaBISIETCS OOYyYaromiemycsi, €Cliu OH
NPUHUMAET aKTUBHOE yJacThe B Oecesie 1o OONBIIMHCTBY 00CYkK/1aeMbIX BOIIPOCOB (B TOM
YHCIIE CaMbIX CJIOKHBIX); JEMOHCTPUPYET C(HOPMHUPOBAHHYIO CIIOCOOHOCTh K JHMAJIOrHye-
CKOMY MBIIIJIEHUIO, MPOSIBIISIET YBAXXEHUE U UHTEPEC K MHBIM MHEHUSIM; BIAJEeT I1y0o-
KUMHU (B TOM YHUCJE JONOJHUTEIBHBIMU) 3HAHUSMU II0 CYLIECTBY OOCYKIAEMBIX BOIPO-
COB, OPATOPCKUMHU CIIOCOOHOCTSIMU U IIPaBWJIAMU BEACHMSI MTOJIEMUKH; CTPOUT JIOTUYHBIE,
apryMEHTHPOBAHHBIE, TOYHBIE U JIAKOHUYHBIEC BBICKA3bIBAHUS, COIIPOBOXKAAEMBIE SIPKUMU
IpUMEpaMU; JIETKO U 3aMHTEPECOBAHHO OTKJIMKAETCS HA HEOKUIAHHBIE PAKypChl Oecebl;
HE HY/1aeTCsl B YTOUHSIOIIMX U (MJIH) JOMOJHUTENBHBIX BOIIPOCAX MPENOIaBaTENS.

5-8 0a/1s10B (WM OLIEHKA «XOPOIL0») BBICTABISIETCS 00yUarOLIEMYCsl, €CIU OH MpU-
HUMaeT ydacthe B oOcyxaeHun He meHee 50% IHCKYCCHOHHBIX BOMNPOCOB; IMPOSIBISIET



yBa)KEHUE U MHTEPEC K MHBIM MHEHUSIM, JOKA3aTebHO U KOPPEKTHO 3alUIIAeT CBOE MHE-
HUE; BIAJEET XOPOUIMMHU 3HAaHUSMH BOMPOCOB, B OOCYXKJIEHUH KOTOPBIX MPUHUMAET y4a-
CTHE; YMEET HE CTOJBKO BECTH MOJEMHUKY, CKOJIbKO y4acTBOBATh B HEH; CTPOUT JIOTUYHBIE,
apryMEHTUPOBAHHbIE BBICKA3bIBAHUSI, COMPOBOXKJIAEMbIE MOAXOASANIMMHU MPUMEPAMH; HE
BCETJ1a OTKJIMKAETCSl HA HEOXKUJAHHBIE PAKypChl Oece/ibl; HE HYXKJAETCS B YTOUHSAIONUX U
(W1K) TOMOTHUTENBHBIX BOMPOCAX MPENoAaBaTelIs.

2-4 Gasna (MM OIEHKA «YAOBJIETBOPHUTEIbHO») BBICTABIISICTCS OOyJaromeMycs,
€ClId OH IMPUHUMAET ydacTue B Oecene Mo OJHOMY-ABYM HanOoliee MPOCThIM OOCYXkaae-
MBIM BOMNPOCAM; KOPPEKTHO BBICIYIIMBAET UHBIE MHEHUS; HEYBEPEHHO OPUEHTUPYETCS B
coJiepKaHUU 00CY TaeMBIX BOIIPOCOB, TIOPOH JOIMyCKasi OMMUOKH; B TIOJEMUKE TIPEITOYH-
TaeT 3aHUMATh MO3UIMI0 3aUHTEPECOBAHHOTO CIIyIIATENs; CTPOUT KpaTKUE, HO B ILIEJIOM
JIOTUYHBIE BBICKA3bIBAHUS, COMPOBOXKIAEMble HanOoJiee OYEBUIHBIMU MIPUMEPAMU; TEPS-
€TCs IPU BOBHUKHOBEHUHU HEOXKUJAAHHBIX PAKypCcOB O€cellbl U B 3TOM Cliyyae HyXJaeTcs B
YTOYHSIOIUX U (WJIK) JOTIOTHUTEIBHBIX BOMPOCAX MPENoaaBaTes.

0-1 6anu1 (MU OLICHKA «HEYIOBJIETBOPUTEIbHO0)») BBICTABJISIETCS 00yJarouemMycs,
€CIM OH HE BJAJEeT COJEpKaHHEeM OOCYKIaeMbIX BOIPOCOB WMJIM JOMYCKAaeT IpyoObie
OIIMOKH; MAacCMBEH B OOMEHE MHEHHSMH HJIM BOOOIIE HE Y4acTBYET B JAMCKYCCHU; 3a-
TPYAHSIETCA B MOCTPOEHUU MOHOJIOTMYECKOTO BBICKA3bIBAHUSI U (MJIM) JIOMYCKAET OIIM-
O0OYHBIC BHICKA3BIBAHMSI; TIOCTOSTHHO HY)K/IA€TCSI B YTOUHSIOMIMX U (MJIM) TOMOJTHUTEIHHBIX
BOITPOCAX MPENOaBATEIIS.

1.5 TEMbI PEQOEPATOB

1. Obouue ceedenusn o npeodpPa308anUAX PuzuvecKux 6eIUUUH 8 I1IeKmpudecKue.
1. TexHu4eckue XapakTepUCTUKHU JATUUKOB.

. lnHaMuyeckue XxapakTepUCTUKU TpeoOpa3oBaTesei.

. ®u3nyecKre 3aKOHbI MPeoOpPa30BaHUs HEANEKTPUUECKUX BEJIMYUH B AJIEKTpUYE-

W N

CKUeE.
. XapaKTepuCTUKa HKCIUTYaTal[MOHHBIX YCJIOBUM TaTYMKOB.
. CTpyKTypHBIii aHAJIU3 IEPBUYHBIX [TPEOOPa30BaATENEH.
. MeToap1 n3MepUTENbHBIX TPE0Opa30BaAHUN.
. @yHKIMH TpeoOpa30BaHUs U3MEPUTENBHBIX LIETEH.
. Kimaccudukanus naTamkos.
. KanubpoBka gaTuynkoB u OIMOKH KalInOpOBKH.
10. JluHaMuueckue XapaKTEPUCTUKHU JATYUKOB.
2. Buowt cencopos u oamuukoe u ux xapaxmepucmuku.
1. duznveckue 3pPexThl, UCMIOTB3yEMbIE B AATYNKAX (PUZNUECKUX BEITUUHH.
2. Pe3uctuBHbBIE IPEe0OpPa30BATEINH.
3. EMKoOCTHBIE Ipe0Opa30BaTEINH.
4. DNeKTpOMAarHUTHBIE U MAarHUTOSJIEKTPUUECKHUE TPE0OPa30BATENM.
5. IIpe303eKkTpUUecKue Mpeodpa3zoBaTey.
6. IIpeoOpasoBarenu TeMneparypbl. XapakTEpUCTUKH, TapaMeTpbl, KOHCTPYKLU,
NPUHLHUIIBI paOOTHI.
7. O60011IEHHBIN TeHePaTOPHBIN MPEeoOpPa30BaTENb.
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8. MeToa 3JIEKTPOMEXAHUYECKUX aHAJIOTHM.

9. CraTnueckue XapakTEpUCTUKU TaTYHKOB.

10. Metponornyeckue XapakTepuCcTUKU JaTYUKOB.

3. I'azouyecmeumenvHbvie OamMUUKU U OCHOBbL MOOEUPOBAHUSL.

1. ITomynmpoBoIHUKOBBIE Ta30Bble ceHcophl. [IpuHIHI paboThl, mapaMeTpsl U Xa-
PAKTEPUCTUKH.

2. TepMOKaTaIUTHYECKUE Ta30BbIe CEHCOPBL. [[puHIIMN pabOThL, HapamMeTphl U Xa-
PAKTEPUCTUKH.

3. DIEKTPOXUMHUYECKHUE Ta30Bble CEHCOPBIL. [IpuHIIMN paboThl, HapaMeTPhl U Xapak-
TEPUCTHKHU.

4. Ontnyeckue razoBble ceHcopsbl. [IpuHimn paboTel, mapaMeTpsl U XapaKTEepPUCTHU-
KH.

5. CpaBHHUTEIIbHBINM AHAIN3 XapaKTEPUCTHUK Ta30BbIX CEHCOPOB.

6. CucreMbl KOHTPOJISI TApaMETPOB BO3AYIIHOM CPEBI.

7. DTanbl MOJECIIUPOBAHMS, MOJIEJIA Ta30BBIX CEHCOPOB.

8. @yHKIMU TpeoOpa3zoBaHus ra30BbIX CEHCOPOB.

9. Cxembl BKIIFOUEHUS Ta30BbIX CEHCOPOB.

10. MeTo1bl CHU>KEHHSI IOTPEIHOCTEN Ta30BbIX CEHCOPOB.

4. Ilpoexmuposanue ceHcoOpo8 u 0amMUUKO8 PuU3uuecKux 6eIUYUH.

1. AHanu3 1 CHHTE3 TATYMKOB U CEHCOPOB.

2. ®yHKIMS npeoOpa3zoBaHUs 1aTUUKA.

3. I[IpoexTupoBaHUE U3MEPUTENBHBIX LENEH.

4. OCHOBHBIE MTOHATHUS U ONPEEICHUS TEOPUU OTPELTHOCTEN.

5. O60061eHHas MaTeMaTHYeCKast MO/IENb IOTPEITHOCTA U3MEPHUTENHLHOTO MPUOOpa.
Pacuer norpemnocTy.

6. O0ecrnieueHne HaIEKHOCTH B IIPOLIECCE MMPOSKTUPOBAHUS TATUUKOB.

7. Opranu3anys 1 INIAHUPOBAHUE UCTIBITAHUM TaTYUKOB.

8. DIEKTPOHHBIE YCTPOMCTBA JATYMKOB. ONEepalmOHHbIA YCUIUTENb.

9. DNeKTpOHHBIE YCTPOUCTBA TATYMKOB. AHAJIOTOBO-IIM(PPOBHIE TPEOOPAZOBATENH.

10. DyeKTpOHHBIE YCTPOMCTBA NaTUUKOB. I €HEPATOPBI CUTHAJIOB.

HlIkana oyenuganusa: 6-Tu GanbHas.

Kpumepuu:

5-6 6a/s10B (UM OIICHKA «OTJMYHO)») BBHICTABISETCS 00ydaromeMycsl, €Clid TeMa
pedepara packpbITa IOJHO U TIYyOOKO, IPU ATOM YOEAUTETHbHO U apTYMEHTUPOBAHHO U3-
JI0’)KeHa COOCTBEHHAs MO3MIIMS aBTOpa M0 pacCMaTpUBAEMOMY BOIIPOCY; CTPYKTypa pede-
paTa JIOTU4YHa; U3y4€HO OO0JIBILIOE KOJIUYECTBO aKTyallbHBIX HCTOYHUKOB, TPAMOTHO CJI€Na-
HbI CCBUIKM Ha UCTOYHMKH; CAMOCTOATEIbHO NOJ00paH SApKUi WIUIFOCTPATUBHBIN MaTepu-
aJ1; cienad 0OOCHOBAHHBIN yOeUTENbHBIN BBIBOJ; OTCYTCTBYIOT 3aME€UaHUs 110 opopmiie-
HUIO pedepara.

3-4 0anna (WK OLIEHKA «XOPOIIO») BBICTABIIAETCA O0yUaroLEMyCs, €CIIU TEMA pe-
(depara packpeiTa MOJIHO U TIyOOKO, CliejaHa MOIbBITKA CAMOCTOSATEIBHOIO OCMBICIEHUS
TEMBbI, CTPYKTypa pedepara JOTHYHA; U3YUYEHO TOCTATOYHOE KOJUYECTBO HMCTOUYHUKOB,



UMEIOTCSI CChUIKM Ha MCTOYHUKH; MPUBEJACHBI YMECTHBIE MPUMEPHI; clelaH 000CHOBaH-
HBIM BBIBOJ]; UMEIOT MECTO HE3HAUUTENbHbIE HEJIOUEThl B COJAEPKaHUM U (1) odopmiie-
Huu pedepara.

1-2 danaa (WK OIEHKA «yI0BJIETBOPUTEIbLHO») BBICTABIISIETCS O0y4YaroIIeMycs,
ecnu TeMa pedepara packpbiTa HETIOTHO U (UJTM) B U3JIOKEHUH TEMbl HMEIOTCS HETOYETHI
¥ OmuOKHU; CTPYKTypa pedepaTa JIOTHYHA, KOJIMYECTBO M3YUYEHHBIX MCTOYHUKOB MCHEE
PEKOMEHYEMOT0, CAEIaHbl CChUIKM Ha UCTOYHUKH; MPUBEACHBI OOIIUE TPUMEPHI; BHIBOJ
clienaH, HO UMEET MPU3HAKU HEMOJIHOTHl U HETOUHOCTH; UMEIOTCA 3aMeYaHus K COoAepKa-
HUIO 1 (Mamn) ohopmiieHnro pedepara.

0 6ay10B (WK OIICHKA «HEY0BJIETBOPUTEIBLHO0)») BBICTABIIACTCS 00yJaroniemMycs,
ecnm copepkanue pedepara uMeeT ssBHbIC MPU3HAKK Tularuara u (win) Tema pedepara He
packphiTa U (WJIKM) B U3JI0KEHUU TEMbl UMEIOTCSI TPyObIe OLIMOKU; MaTeprall HE CTPYKTY-
pUPOBaH, U3JaraeTcsi Hermocae0BaTENbHO U COMBUMBO; KOJIMYECTBO U3yUYEHHBIX UCTOYHU-
KOB 3HAYUTEJIBHO MEHEE PEKOMEHYEeMOro, HEMPABMWIBHO CI€NIaHbl CCHUIKM HA UCTOYHUKU
WIM OHU OTCYTCTBYIOT, HE NMPHUBEICHbI MPUMEPHI WIH MPUBEICHbI HEBEPHBIC MPUMEPHI;
OTCYTCTBYET BBIBOJ| WJIM BBIBOJ| PACIUIbIBUAT M HEKOHKPETEH; opopmieHue pedepara He
COOTBETCTBYET TPEOOBAHMSIM.

2 OIEHOYHBIE CPEJICTBA IS IPOMEXYTOYHOM ATTECTAIIUA
OBYYAIOLINXCA

2.2 FAHK BOITPOCOB H 3A/TAHHH B TECTOBOH ®OPME

1 Bompock! B 3akpeITOil hopme.

1.1 Beibepute BepHOE YTBEPKICHUE.

a) Bo30yxnenue Hocutens 3apsaaa (OTOHOM BO3MOXKHO TOJIbKO KOrjaa sHeprus ¢o-
TOHA MEHbIIIE, YEM SHEPTHUsl aKTUBAI[MM CBOOOAHBIX HOCUTENEH 3apsiia B JAHHOM IOIYIPO-
BOJHHKE;

0) Bo30yxxaenue HocuTens 3apsaa GOTOHOM BO3MOXKHO TOJBKO Korja 3Heprus (o-
TOHA HE MEHbIIIE, YEM SHEPTUs aKTUBALIMK CBOOOJIHBIX HOCUTENEH 3apsia B JaHHOM IOTy-
MIPOBOJIHUKE;

B) Bo30yxnenue Hocutens 3apsina GOTOHOM BO3MOXKHO TOJIBKO KOT/Ia SHEPTHsl aKTH-
BallMi CBOOOIHBIX HOCUTENEH 3apsi/ia B MOTYIPOBOAHUKE MPEBBIIAET SHEPTHI0 (hoToHa 1.2
Hu3koBONIbTHBIE KOHEHCATOPHI OTHOCSTCA K KOHAEHCATOPAM.

1.2 Ykaxkurte BepHbIii 0TBET. ENMHULIBI H3MepeHus nocTossHHOM [1nanka

a) Ix*c

0) sB*c!

r) Ix

1) 5B

1.3 Paccuuraiite JyinHY BOJIHBI Arp (MKM), eciii AE=2,4 3B

a) 0,58*10"°

0) 0,52

B) 5,17

r) 0,36*10°*



1) 8,6%107%

1.4 CnekTpasibHast 4yBCTBUTEIBHOCTh KPEMHHUEBBIX TUOOB JIEKUT B AHANa30HE

a) 400 o 1100 am

0)0,4...1,1 am

B) 300 10 500 HM

r)0,3...0,5 am

1.5 Tunu4HbIe 3HAYEHUSI TEMHOBOTO COTPOTHUBIICHUS (POTOTPAH3UCTOPA HAXOAITCS B
JMarna3oHe

a) Mom

6) ot 100 no 1000 Om

B) ot 10 kOM g0 10 kOM

1.6 Ha pucynke npeacraBieH rpaduk

o
104 CBe
0.8 |

0.6

0.4

CdS
02 PbS

— T T T 1T 71>

06 1,0 4 1,8 22 2,6 A, MKM

a) CIICKTpaIbHbIC XapaKTEPUCTHKU POTOPE3UCTOPOB

0) dyukIMM npeodpazoBaHus HOTOTPAH3UCTOPOB

B) CIIEKTPaJIbHBIC XapaKTEPUCTHKH (DOTOIMOIOB

T') CIIEKTPATbHBIC XapaKTEPUCTHKH (POTOTPAH3UCTOPOB

1.7 Jlerextope JbIMa nepenaTuInK W3JTy4acT c(hOKyCHPOBaHHBIM
ayd cBera. be3 gpImMa Jiyd cBeTa MO NYTH K NPUEMHUKY He moriomaercs. [lpim
YACTUYHO TOTJIOIIAET M YaCTHYHO paccenBaeT CBeT. TakuM o00pa3oM, TOJBKO YacTh
U3TYYeHHOTO CBeTa JOCTUTHET IMpHEMHUKA. BennunHa curHaga MOpoONoOpIHOHATIbHA
CpeIHel TUIOTHOCTH JbIMa Ha MyTH Jiy4a. Bellie mpeacTaBneHo onvucaHue

a) JlerekTopa paccesHHOTO CBETa

0) JInHelHOTO IeTEeKTOpa JbIMA.

1.8 TepmoaHEMOMETPBI HCTIONB3YIOTCS

a. Il N3MEPEHUS BEIMYMHBI U HAPABJICHUS JIOKATBHBIX CKOPOCTEH rasa;

0. 17 I3MEepeHusl yria,

B. I3MEPEHMSI PACCTOSIHHUS,

I. B KQ4eCTBE JIATYUKOB JIbIMA;

. JUTE U3MEPEHUS TEMITEPATYPHI.

1.9 Beibepute HeBepHbIC OTBETHI. JlaTunky XoJ1a MPUMEHSIOT 71l U3MEPEHHUSI

a. yTJoB;

0. MOJOXKCHUS,;

B. CKOPOCTH;
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I. TOKa,

. IJIOTHOCTU MarHUTHOT'O ITOTOKA;

€. OCBEILICHHOCTY;

K. COIPOTUBIICHHUS.

1.10 Beibepute HeBepHOe yTBEp)kaAeHUE. [Tupomerpust —

a. HekOHTakTHBIN METOI M3MEPEHMS TEMIIEPATYPBI.

0. ONTHYECKUI1 METO/I U3MEPEHUS TEMIIEPATYPHI [0 COOCTBEHHOMY U3JIyYE€HHUIO TEJ.

B. M3Mepenue temiiepaTypsl Tena IO U3IYYCHUIO B PaJMOAMAINIA30HE JIIEKTpOMAr-
HUTHOTO HU3JTyYEHUSI.

1.11 Bo3nuknoBenne JDJIC Ha KOHIIAX MOCIEAOBATEILHO COECIMHEHHBIX MPOBOJIHU-
KOB M3 Pa3HOPOJHBIX METAJJIOB, KOHTAKTHl MEXAY KOTOPBIMU HAXOASATCS MPU PA3TUUHbIX
TEeMIIepaTypax Ha3bIBaCTCs

a. Oddexrom Xona;

0. [TupomeTpueii;

B. D(pdextom 3eedeka;

r. 3 pexrom IlenpThe.

1.12 TKC=6,4-10" K™! xapakrepen s

a. MeIu;
0. HUKES;
B. IUIATHHBI.
1.13 BeiOepute BepHbIil OTBET. Y paBHEeHUE Panes-/[kuHca uMeeT cieyrommii BUI:
a.
-1
i c
Eir=c)\”| exp| —= |—1
o [ p[ kr) )
0.
(7] C _
Evr=207'T
CZ
B.
2 (4
E.r=c\” exp| — —2
e -2

1.14 AGcomoTHOE YepHOE TEJIO — ATO

a. (u3HuecKoe Teao, KOTOpoe Mpu JII0OON TeMIiepaType MOrJIomaeT BCE Maaromiee
Ha HETro AJIEKTPOMArHUTHOE U3JIyYE€HHE BO BCEX JMAMA30HAX.

0. pusmyeckoe Ten0, KOTOPOE MPHU ONMPEACICHHON TemrepaType MOrJIoNaeT Bee mna-
JlaroIiee Ha Hero 3JIEKTPOMAarHUTHOE U3TyYEHUE BO BCEX JIMana3oHax.

B. a. PU3NYECKOE TEJI0, KOTOPOE MPHU JIH000H TeMIiepaType MOTJoMAeT BCE Mmaiarolee
Ha HEro 3JeKTPOMAarHUTHOE U3TyYeHHE B ONPEICICHHBIX JUana3oHax.

1.15 3akon cMelienuss Buna nposBiiseTcs B CIEAYIONIEM:

a. C MOHMKEHUEM TEeMIIEpaTyphbl MPOUCXOAUT CMEIIEHUE MAaKCUMYMOB KPHUBBIX B
CTOPOHY KOPOTKHX BOJIH.

0. C poctom Temmeparypbl MPOUCXOAUT CMEIICHHE MAaKCUMyMOB KpHUBBIX B
CTOPOHY JUIMHHBIX BOJIH.



11

B. C poctoMm Temmneparypbl MNPOUCXOAMT CMEIICHHME MaKCUMyMOB KpPHUBBIX B
CTOPOHY KOPOTKHX BOJIH.

1.16 Temneparypa aGCOIOTHO YEPHOTO TeJa, MIPU KOTOPOM SHEPTUU YEPHOTO U He-
YEpHOTO TeJl BO BCEM JMarna3oHe JUIMH BOJIH PaBHbI MEX1y COOOM HA3bIBAETCS

a. paIMAlIMOHHON TEMIIEPATYPOU;

0. IPKOCTHOM TeMIEepaTypoii;

B. IBETOBOM TEMIIEPATYPOM.

1.17 3aBUCHMOCThH TUIOTHOCTH MOITHOCTH H3JIYYCHHsI a0COJIOTHO YEPHOTO Tela OT
€ro TeMIIepaTypbl ONMCHIBAECTCS 3aKOHOM

a. Ilmanka,

0. Cretana-bonprmana,

B. 3akoH Panes-/IxuHca.

1.18 Temneparypa, mpu KOTOpPOH dYepHOE M HEUYEpPHOE Tejla B HaOI01aeMoin
00JlacTH CHEKTpa MU3IYyYEHUs UMEIOT OJMHAKOBOE pacIpe/iesieHue NHTEHCUBHOCTHU Ha3bIBa-
eTcs

a. paAualMOHHON TEMIIEPATYPOH;

0. APKOCTHOM TEeMIIEPaTyPOi;

B. IBETOBOM TEMIIEPATYPOM.

1.19 Dddekr, BbIIENCHHE TEIUIAa B OAHOM CHAe H TMOTJIOMIEHHUE B JPYTrOM
MIPU IPOTEKAHUU FJIEKTPUUECKOTO TOKA - HA3bIBAETCS

a) addexTom 3eedeka

0) a¢dexrom IlenbThe

B) MHE303JIEKTPUUECKUM d(hPexTom

r) apdexrom Koy

1.20 3aBucuMOCTb TEIIOTHI [1ebThe OT TOKa MPEACTABISIET COOOM

a) TMHEUHYIO 3aBUCUMOCTh

0) PKCIIOHEHIIMAJILHYIO 3aBUCUMOCTh

B) napaboudecKas 3aBUCUMOCTh

1.21 N3MeHeHue IeKTPUIECKOr0 COMPOTUBIICHUS B TBEPABIX MPOBOTHUKAX MO/

JNEHUCTBUEM PACTATUBAIOIIMX WA CKUMAIOIINX HANPSKEHUN

a. a¢dext Xomna

0. TEH30PE3UCTUBHBIN AP HEeKT

B. MArHUTOPE3UCTUBHBINIDDEKT

1.22 MarauTOCTpUKLHS — 3TO

a. I3MEeHEeHne (HOPMBI 1 pa3MEPOB TeJla MPU €r0 HAMArHUIHBAHUH

0. BIMsSHUE MEXaHUYECKUX JAeopMaliii Ha HAMarHH4eHHOCTh (peppoMarHeTuka

B. CKaukooOpa3Hble H3MEHEHHUsS HaMarHU4eHHOro (eppoMarHUTHOTO obOpasua
IPU HEMPEPHIBHOM M3MEHEHUN BHEITHETO MArHUTHOTO MOJIS.

1.23 D¢ dexr bapuerra —

a. ICICTBUE Ha ABWXKYIIYIOCS B MAarHUTHOM TI0JI€ 3apsDKEHHYIO YacTHUILy CHIIbI, Mep-
NEHAUKYJISPHOW  BEKTOPY  MarHUTHOM ~ MHAYKIMM U BEKTOPY  CKOPOCTH
YaCTHULIBI.

0. W3MEHEHHMEe HaMarHW4eHHOCTH (eppoMarHeTMka TMpU €ro BpalleHUd B
OTCYTCTBUM BHEIIHETO MAarHUTHOTO TMOJISI.
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B. U3MEHEHHE DJIEKTPUYECKOrO COINPOTHUBICHUS MPOBOISAIIMX TEI NPU U3MEHEHUU
ux Temneparypel: (+) y TPOBOJAHMKOB U (-) y OKUAKUX OJIEKTPOJIIMTOB U
MOJTYTIPOBOTHUKOB.

1.24 BentuibHbii poTodd ekt — 1o

a. BosauknoBenne DJIC B cucreme, cOCTOAIIEN M3 JIBYX KOHTaKTUPYIOIIUX IOTY-
MIPOBOJIHUKOB PA3HOM MPOBOJMMOCTH WM IMOJIYPOBOJHUKA M METajla MPU MOTJIOMICHUN
ONITUYECKOTO M3ITy4YEHUSI.

6. OOpaszoBaHuEe TOJOXHUTEIBHBIX ¥ OTPUIIATEIBHBIX HWOHOB M CBOOOTHBIX
AIIEKTPOHOB M3  AJIEKTPUUECKH HEUTPAIbHBIX aTOMOB W  MOJIEKYyJl ra3a ToJ
JeMCTBUEM PEHTTEHOBCKOTO M3ITy4YEHUsI.

B. MonHm3anusg aTroMOB M MOJIEKYJT HEUTPAJIBHOIO Ta3a B pe3ynbTare HX
CTOJIKHOBEHUH MpH T0CTATOYHO BBICOKOW TeMIepaType.

r. HecaMoCTOATENBHBIN NEKTPUYECKUN Pa3psll B ra3e, BOZHUKAIOMIMKA MPU MAJIOU
Pa3HOCTH MOTEHIIMAJIOB MEXKY AJIEK TpOJIaMu IIpU JaBjieHuu rasza nopsjaka 10511a.

1.25 3aBucumoctb TemioThl [lenbThe 0T ToKa mpeacTaBisieT coooi

a) TMHEHHYIO 3aBUCUMOCTh

0) PKCIIOHEHIIMAJILHYIO 3aBUCUMOCTh

B) MapadoauyecKasi 3aBUCUMOCTb

1.26 VYkaxure HEBEpPHOE YTBEPXKACHHUE NMPU OMHCAHUU CXEMbl KOMIEHCHPYIOILIETO
YCTPOICTBA, UCIIOJIB3YIOIEr0 MOCTOBYIO CXEMBI C MEIHBIMU KaTyIIIKaMH KOMIICHCALIUH.

='||l-||p.|.
tm v }i

- ; 'Jll

1! i ",
RT ‘ ‘!"“'\.IRB

[’

N, ™
LY
"Ns'z.l

E(T1)

a) [Ipu T=0°C R3/R2 HactpauBaercs Tak, uyto pesyiabTupyromas IJC, nuzmepsemas
MUJUTUBOJIBTMETPOM, ObL1a OOJIBIIIE HYJIS.

0) Pesucropsl R1,R2, R3 — 10/mKHBI UMETh MUHUMAJIBLHYIO 3aBUCUMOCTh OT TeMIIepa-
TYPBL.

B) Pesucrop RT B nmaHHOlN cxeMe MOJKIIOUEHUS JOJKEH UMETh IOJIOKUTEIbHBIN

TKC.
1.27 Boibepute BepHOE Ha3HaueHHE pe3ucTopaR3 Ha cxeMe BTOPUYHOTO Mpeodpas3o-
BaTelIs.
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= 033-558
0.4

TEPMONAPA ' : Ra®
TMNAK TMP35 |R1° 4.93K0

0°C < T < 250°C}

s B

XPOMEND tCu

XONOOHBIK CrAK Cu

AMIOMENS |

m! ; ;
1020

a) oOecrieyrBaeT MHANKAIIUIO OOphIBA LM TEPMOIIAPhI;

0) mpenHa3HayYeH ISl COTJIACOBAHMS TEMIIEpaTypHOro Kod(h(uiMeHTa CXeMbl KOM-
nercanuu ¢ TepmoIJ1C;

B) BbIPABHUBAET TEMIEPATYPbI B TOYKaxX COETMHEHUS
IIPOBOJIOB TEPMOIIAPBI C METHBIMH I1€YaTHBIMUA TPOBOAHUKAMMU.

1.28 Bribepute BepHoe HazHaueHue nenutens R1, R2 Ha cxeme BTOprYHOTO mpeo0-
pazoBaTels.

MIOTEPMMUECKMM
BNOK

* CNONb3OBATE 1% PESHCTOPH

033-558

TEPMONAPA |
THNA K i

0’C< T<250°C:

XPOMENS '

- | XONOMWbA CNAR | o,
AMIOMEND | v

WIOTEPMUUECKHN * KCTIONB30BATh 1% PESHCTOPH
BNOK

a) o0ecrieunBaeT MHAMKAIINIO OOPBIBA IIETIH TEPMOTIAPHI;

0) mpeaHa3Ha4yeH JIi COTJIACOBAHUS TEMIIEPATYPHOTO KOA(PQPHUIIMEHTa CXEMbI KOM-
nencauuu ¢ TepmoIIC;

B) BBIPAaBHUBACT TeMIepaTypbl B TOUYKaxX COEIIMHEHUS
MIPOBOJIOB TEPMOIMAPHI C METHBIMU TIEYATHHIMU MPOBOAHUKAMHU.

1.29 BriGepute BepHOe Ha3HaueHue dieMeHTa TMP35 Ha cxeme BTOPUYHOTO Mpeo0d-
paszoBaTersl.
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033-558

TEPMOMNAPA :
THNA K i

P’C<T<250°C

XPOMENS |

TNy
- | XONOMWbIA CNAR | o,
AMIOMENS | v £

WIOTEPMMUYECKHIA * KCNIONb30BATE 1% PE3UCTOPBI
BNOK

a) oOecrieyrBaeT MHANKAILIUIO OOphIBA LM TEPMOIIAPhI;
0) mpeaHa3Ha4YeH IJI COTJIACOBAHUS TEMIIEPATypHOTO KOA(PQHUIIMEHTa CXEMBI KOM-

nercanuu ¢ TepmoI/1C;

B) BbIPABHHUBAET TEMIEPATYPbI B TOYKaxX COEJIMHEHUS

IMPpOBOAOB TCPMOIIAPbl C MCAHBIMHU IICYATHBIMU ITPOBOJHHUKAMM,

JICHUA

I') SIBJIAETCS 1TaTYNKOM TEMIIEPATYPBHI.
1.30 Meanble 1aTYMKK TEMIEPATyphl IPUMEHSIOTCS IPHU TEMIIEPATYpPax

a) -50 +200°C
0) -200+650°C
B) +50+200°C
1.31 Hannoe ypaBHeHue R1=R(1+0,00426T) ucnonb3yercs ajig pacyera COIPOTUB-

a) HUKEJIEBbIX TEPMOMETPOB

0) TEpPMOMETPOB U3 MEJIU

B) IJIATUHOBBIX TEPMOMETPOB

1.32 lannoe ypasaenue R1=AePT nucnons3syercs 114 pacuera conpoTuBIeHUs

a) HUKEJIEBbIX TEPMOMETPOB

0) TEpPMOMETPOB U3 MEJIU

B) IUNIATUHOBBIX TEPMOMETPOB

T') OJIyIIPOBOJHUKOBBIX TEPMOMETPOB

1.33 Jluneiinas ¢pyHKuus npeoOpa30BaHUs 3aBUCUMOCTH BBIXOJHOTO CUTHAJa OT OT-

HOCHUTCIIbHOT'O N3MCHCHMU A COHpOTI/IBJIeHI/Iﬁ IJICY MMOJIy4acTcCs IpH

cTopa

a. &= g1+ eum k=1

0.e=eteunk=1;k=0,5(k=2)

B.e~gteuk=0,5k=1;k=2

1.34 Kakoii U3 pe3ucTopoB Ha PUCYHKE BBITIOIHICT (PYHKIIUIO MEIHOTO TEPMOPE3HU-
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a) R;

0) R,
B) R3
I‘) R4
n) Ry
1.35 Ha npexacraBieHHON cXeMe ONEepallMOHHbBINA YCUIIUTEND Y 2
Rs
S
Rs | !
o S +
I
: |
Cmabunuaamop 5
moxa Uy x 3
i
1
r ]
b | i
_______ b ]

a) MOJJIEP’)KUBAET PABHOBECHE CAMOT'0 MOCTA.

0) CILy’KMT JUIsl HEIPEPHIBHOTO MOAIEP>KAHUS HYJIEBOTO IIOTEHIIMAJIa TOUKH a.

B) 00€CIEeUnBaET MOJIyY€HHUE CTPOro JIMHEWHOM HIKaNbI IPU YETHIPEX pabovMX Iuie-
qax.

1.36 Kakoii Tun akcenepomerpa HE OTHOCUTCS K IPeoOpazoBaTeNsiM IPOMEKYTOU-
HOW BEJIMYMHE CUJIa— HampsKeHUe?

a. [Ibe30pe3ucTuBHbBIE

0. Pe3onancubie

B. [loTeHuMOMETpHUECKHE

1.37 Kakoii Tun akcenepoMerpa HE OTHOCUTCS K IpeoOpazoBaTessiM MPOMEKYTOU-
HOM BEJIMYMHE CHUJIA - IEpEMEILICHHE?

a. EMkocTHbIE

6. UnaykTuBHbBIC

B. Pe3onancHbIe
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1.38 DaexkTpoauHaMHUECKHE aKCEIePOMETPhI OTHOCATCS K MPeoOpa3oBaTelIsiM Mpo-
MEXYTOYHOM BEJIMYMHE

a. cuJia — repeMereHue

0. cuia — HaNpsHKEHUE

1.39 Ha pucynke npeacraBieHa cxema

a. BTOPUYHOTO MpeoOpa3oBaTelis MbE303JIEKTPUIECKOTO aKCeIepoMeTpa

0. éMKOCTHOTO MpeoOpazoBaTes

B. ONITUYECKOTO MpeoOpa3oBaTes

1.40 Beibepute BepHBbIN O0TBET. [[1s1 HCKITIOYEHHS OMIMOOK, CBSI3aHHBIX C BIUSHUEM
Mapa3UTHBIX EMKOCTEH CXEMBI MTbE30AIEKTPUIECKOTO aKCelIepoMeTpa 1ejaecoodpa3Ho

a. He0OXOUMO YMEHBIIUTh EMKOCTh W TMOAKIIOYUATH K BBIXOIY OMEPaIlMOHHOTO
YCUITUTEIIS

0. HeOOXOIMMO YBETUYUTH EMKOCTh M MIOJKIIOYHTH K BEIXOAY OTICPAIMOHHOTO yCH-
JUTENsS

B. HEOOXOAWMMO YBEIWYUTh EMKOCTh W  TOJAKIIOYUTH €€ K  BBIXOIY
PE3UCTUBHOTO JICIUTENS, YCTAHOBIIEHHOTO HA BBIXOJIE

r. HEOOXOAMMO YMEHBIIMTh EMKOCTh M  TMOJAKIIOUUTH €€ K  BBIXOIY
PE3UCTUBHOTO JICIUTENS, YCTAHOBIIEHHOTO HA BBIXOJIE

1.41 BeiGepute BEepHBIi OTBET. B 3apsiIOBBIX YCUTUTEIAX 1IEIECO00pa3HO

a. NPUMEHSTh oy co CBEpXMaJIbIMU BXOJIHBIMU TOKaMHU
Y YCTaHaBJIUBATh MapajuiesIbHO KOHAEHCATOPY OOpAaTHOM CBSI3U pa3psAHBINA KITIOY

0. NPUMEHSTh oy C OOJBIIUMU BXOJIHBIMU TOKaMH
M YCTaHaBJIUBATh NapajuiesIbHO KOHAEHCATOPY OOpAaTHOM CBSI3U pa3psAHbINA KO

B. MPUMEHSTH oy C OOJBIIMMU BXOJIHBIMU TOKaMH
Y YCTaHaBJIUBATh MOCIEAOBATEIbHO KOHJAECHCATOPY OOPaTHOW CBSI3U Pa3psAHBINA KITIOY

r. NPUMEHSTh oy co CBEpXMasbIMU BXOJIHBIMU TOKaMH

Y YCTaHABJIMBATh MOCJIEIOBATEIbHO KOHIEHCATOPY 0OpaTHON CBS3H pa3psAHbBIN KIHOY
1.42 HazoBuTe pyHKIMOHAIbHOE Ha3HaueHue 3jemMeHTa Al cxembl nmpeoOpa3oBa-
HUSl, TPEJACTABIEHHON HA PUCYHKE.
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a. bydepuzanus curnana ¢ HeHTPaIbHOM MJIACTUHBI

0. Ilepemerienus Oanku

B. BbI1aeT BBIXOAHOE HAIPSKEHNE MPONOPLIMOHAIBHOE YCKOPEHUIO

1.43 Cratndeckasi 4yBCTBUTEIBHOCTD - 3TO

a. OTHOIIEHUE MaJIbIX MMPUPALIECHUN BBIXOJIHOW BEJIUYUHBI K COOTBETCTBYIOIIUM Ma-
JIBIM IPUPALICHUSAM BXOJIHON BEJIMUMHBI B CTATHYECKUX YCIOBUSIX

0. 3aBUCHUMOCTb BBIXOJHOW BedWuuMHbl B fmatuymka OT  ecTeCTBEHHOU
U3MEpSAEMON BETUYMHBI A B CTATUYECKHUX YCIOBHUAX, BBIPAXKEHHYIO aHAIUTUYECKH, Ta0-
JMYHO WK TpadudecKu

B. IMCHOBaHHAs BEJIMYMHA C PA3HOOOPA3HOU pa3MEPHOCTHIO, 3aBUCSIICH OT MPUPO-
IIbI BXOJTHOM M BEIXOJHOM BEJIMYNH

I. MUHUMQJIbHOE M3MEHEHUE M3MEPSEMOW BEJIMYHMHBI (BXOJHOTO CHUTHAJA), BBI3bI-
BAIOIIEE U3MEHEHHE BBIXOJIHOIO CUTHAJIA

1.44 ITopor 4yBCTBUTENBHOCTH — 3TO

a. OTHOLIEHUE MaJIbIX NMPUPALIECHUN BBIXOJIHOW BEJIUYUHBI K COOTBETCTBYIOIIUM Ma-
JIBIM IIPUPALIECHUSAM BXOJIHON BEJIMUMHBI B CTATHYECKUX YCIOBUAX

0. 3aBUCHUMOCTb BBIXOJHOW BeduuuMHbl B fmatuymka OT  ecTecTBEHHOMU
U3MEpSAEMON BETUYMHBI A B CTATUYECKUX YCIOBHUAX, BBIPAXKEHHYIO aHAIUTUYECKH, Ta0-
JUYHO UJU TpadUuyuecKu

B. IMEHOBAaHHAs BEJIMYMHA C PA3HOOOPA3HOU pa3sMEPHOCTHIO, 3aBUCSIICH OT MpUPO-
JIbI BXOJHON U BBIXOJIHOM BEJIMYUH

I. MUHAMQJIbHOE M3MEHEHUE M3MEPSEMON BEJIMYMHBI (BXOJHOTO CHUTHAJA), BBI3bI-
BAIOIIEE M3MEHEHHE BBIXOJITHOTO CUTHAJIA

1.45 T'uctepesuc - 3To

a. OTHOIIEHUE MaJIbIX MPUPALIEHUN BBIXOJIHOW BETUYUHBI K COOTBETCTBYIOIIUM Ma-
JIBIM TIPUPAIICHUSIM BXO/ITHON BEJIMUMHBI B CTATHYECKUX YCIOBUSIX

0. 3aBUCHMMOCTb BBIXOJAHOW BeMMUMHBI B matuymka OT  €CTECTBEHHOM
U3MEpSAEMON BETUYMHBI A B CTATUYECKUX YCIOBHUAX, BBIPAXKEHHYIO aHAIUTUYECKH, Ta0-
JUYHO WJIM TpadUyecKH.

B. HEOJHO3HAYHOCTh XOJa CTaTUYECKOW XapAaKTEPUCTUKU JATUYUKA TPH
YBEJIMYEHNH U YMEHBIIEHUN BXOJHON BEJIUYUHBI.
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I. MUHUMaJIbHOE M3MEHEHUE M3MEpSEeMON BEIUYUHBI (BXOJHOI'O CHUTHANA), BBI3bI-
BalOIllee U3MEHEHUE BBIXOAHOTO CUTHAJIA.

1.46 CucrteMaTnueCKUMH HA3bIBAKOTCSA MMOTPEIIHOCTH

a. HE U3MEHSIIOLIUECS C TEYEHUEM BpEMEHU WIH
SIBJISTFOIITECS] HE M3MEHSFOIITMUCS BO BpeMeHU (QYHKIUSIMU OTIPEACIICHHBIX MTApaMeTPOB

0. MEIJICHHO W3MEHSIONINECS C TCUYCHHEM BPEMEHH, KaK TPABHIIO, BBI3BIBAIOTCS
MPOIIECCaMU CTAPEHUS TE€X WJIM UHBIX JIeTajleil anmaparypsl

B. HEOMpENEJICHHBIE 10 CBOEMY 3HAUYCHHUIO WM HEJAOCTATOYHO W3YYCHHBIC
MOTPENTHOCTH, B TIOSIBJICHUHU PA3JIMYHBIX 3HAYCHUN KOTOPHIX HaM HE YJAe€TCS YCTAHOBHTH
KaKO#-IM00 3aKOHOMEPHOCTH.

1.47 Oco0eHHOCTh MAaHHBIX TMOTPENTHOCTEH COCTOMT B TOM, 4YTO C TOYKH
3pEHHUs TEOPUU BEPOSITHOCTEN MX U3MEHEHHE BO BPEMEHU MPEACTaBIsIET cOO0M HecTaluo-
HapHbIN mporiecc. O KaKuX MOTPEIIHOCTAX UAET PeUb?

a. CucreMaTuyecKux

0. [Iporpeccupyrommx

B. Ciy4daitHbIX

r. [IepBUYHOM MOTPEITHOCTH JATUHUKA.

1.48 IlepBUYHON NOTPENIHOCTHIO 1ATYMKA HA3BIBAIOT

a. OTKJIOHEHHUE €ro mapamMeTpa OT pacueTHOrO 3HAUYCHUs

0. MakcUMaJIbHasl PA3HOCTh MEXKIY JIEWCTBUTEIbHBIM 3HAYECHUEM BBIXOJHOTO CHT-
Haja ¥ ero BEJIMYUHON, COOTBETCTBYIOIICH HCTUHHOMY 3HAYEHHUIO BXOJHOTO IapaMeTrpa

B. TIOTPENTHOCTH, BBI3BIBAEMbIC M3MEHEHHUEM BHEITHUX YCJIOBHH MO CPaBHECHHUIO C
HOPMAaJIbHBIMHU.

1.49 VI3aMeHeHne 3IeKTPUIECKOTO COMMPOTUBIICHUS B TBEPABIX MPOBOJHUKAX TIOT
JEHUCTBUEM PACTATUBAIOIIMUX WIIM C)KUMAOIIMX HAMPSKEHUN

a. a¢dext Xomna

0. TEH30PE3UCTUBHBIN D PEKT

B. MAarHUTOPE3UCTUBHBIN 3P DHEeKT

1.50 MarauToCTpUKIIUS — 3TO

a. U3MeHeHue (POopMBbI U pa3MepoB Tela MPU €ro HAMarHuYMBaHUU

0. BIUSTHUE MEXaHUYECKHUX AepopMaliii Ha HAMarHUYEHHOCTh (heppoMarHeTuka

B. CKayKoOOpa3Hble H3MEHEHHUS HaMarHW4eHHOro (eppoMarHuTHOro obpasia
MIPU HETPEPHIBHOM M3MEHEHUH BHEIITHETO MAarHUTHOTO TTOJISL.

1.51 O¢dext bapnerra —

a. JIEWCTBHE HA JBIKYIIYIOCS B MArHUTHOM TIOJI€ 3apsDKEHHYIO YACTHILYy CHJIBI,
MEPIEHANKYJISIPHOH  BEKTOPY  MAarHUTHOM  WHAYKIIMM W BEKTOPY  CKOPOCTH
YACTHIIBI.

0. U3MEHEeHWE HAMAarHUYEHHOCTH (eppomMarHeTuka TMpU €ro BpallleHUH B
OTCYTCTBUU BHEIIHETO MAarHUTHOTO TOJIS.

B. U3MEHEHHUE DJIEKTPUUECKOTO COMPOTUBIIECHUS MPOBOSALIMX TEN MPU U3MEHEHUU
uxX Temmneparypel: (+) y TNpPOBOAHMKOB U (-) 'y OKHAKUX DJIEKTPOJIMTOB H
MOJIyIIPOBOTHUKOB.

1.52 BertunbHslil GoTodd et — 310
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a. BosnuknoBenne J/IC B cucreMe, cOCTOALIEH U3 IBYX KOHTAKTUPYIOIIMUX MOJIy-
IPOBOJHUKOB PA3HOW MPOBOAUMOCTH WJIM MOJYNPOBOJHMKA U METAJUIA MPU NOTJIONIEHUN
ONTHUYECKOTO U3TYyUYCHHUS.

0. OOpa3oBaHUE€ TMOJIOKUTEIBHBIX M OTPULATEIbHBIX HMOHOB U CBOOOJIHBIX
ANIEKTPOHOB W3 DJJEKTPUYECKH HEWTpPaJbHBIX aTOMOB M  MOJEKYJ rasza IOoJ
JNEHUCTBUEM PEHTIC€HOBCKOTO U3ITyUYEHHS.

B. MoHu3auuss aTroMOB W MOJIEKYJl HEWUTpPaJIbHOIO Tra3a B pe3yJbTaTe MX
CTOJIKHOBEHMH ITPU JTOCTATOYHO BBICOKOW TEMIIEpATYpE.

r. HecaMocTOsATENBbHBIN 2JIEKTPUYECKUI pa3psAl B ra3e, BOSHUKAIOUIUN IIPU MaJIon
Pa3HOCTH NOTEHIMAIOB MEXKIY JEKTPOIaMH IIpH JAaBjieHUH rasza nopsaka 105 I1a.

1.53 CamocToATEnbHbII KBa3UCTAIMOHAPHBIN pa3psAl B rase, ropsAlui NpakTU4e-
CKHU TPH JIFOOBIX JABJICHUSIX ra3a U MPHU MOCTOSHHON WJIM MEHSIOUIEHCS ¢ HU3KOM 4acTOTON
(mo 103 I'r) pa3HOCTH MOTEHIIMAIOB MEXTY AJIEKTPOIaMU

a. MckpoBou paszpsn

0. Tneromuit pa3psn

B. KoponHbIi1 pazpsin

r. Pa3psn [lenaunra

n. JlyroBoit pa3ps.

1.54 N3nyuyenue YepenkoBa-BaBunosa

a. Bo3HWKHOBEHHE JTIOMHUHECIICHIINH, BO30YXIaeMOi TP JEHCTBUM Ha BEIIECTBO
ONTHYECKOTO U3ITYyYEHUSI.

0. M3nydeHue cBeTa IEKTPUUYECKU 3apsSHKEHHON YacTULled MpH e€ IBUXKEHUU B Cpe-
JIe C MMOCTOSIHHOM CKOPOCTHIO, PEBbIIIAIONIEH (a30ByI0 CKOPOCTh CBETA B 3TO CPEJIE.

B. BO3HUKHOBEHHE JIIOMUHECIIEHIIMU TP HAarpeBaHUM HEKOTOPHIX BEIIECTB,
MIPEABAPUTEIHHO BO30YKIEHHBIX CBETOM MJIM PEHTTEHOBCKUM M3TYYCHUEM.

r. Bo3HUKHOBEHUE JTIOMUHECLICHIIMU TIPU PAaCTUPAHUU, Pa3/IaBIMBAHUM WIH pacKa-
JIBIBAHUU HEKOTOPBIX KPUCTAJIIOB.

1.55 Dddext Hembepa

a. BosnukHoBeHne DJIC 37€KTpUYECKOTO MO B OJHOPOAHOM MOJYHPOBOIHUKE
npu ero HepaBHOMepHOM ocBenleHud (D/]C BO3HUKAeT Ha TPaHUIE OCBEIMIAEMBIX
M HEOCBEIIAEMbIX  YYaCTKOB IOBEPXHOCTH  TMOJYNPOBOAHUKA TPH  CUIBHOM
TIOTJIOIICHNUU CBETA B HEM).

0. AHOManbHOE YBEJIWYEHHE BBIXOJA IIOTOKA JJIEKTPOHOB HA IOBEPXHOCTU
paanosniekTpeTa  (MOJIyUEHHOTO  OOJy4eHHEeM JUAJIEKTPUKOB  DJIEKTPOHAMHU) TpHU
BO30Y>KJICHUH YJIbTPa3BYKOM.

B. BO3HUKHOBEHHE NpH ONPEAEIEHHBIX YCIOBUSIX PA3HOCTH MOTEHIMAJIOB B
IPOBOJISIIEH Cpelie B HAIIPABICHUH PACIIPOCTPAHEHHUS YIABTPA3BYKOBOW BOJIHBI
IIPU ITPOXOXKIEHUN BOJIHBI UEPE3 CPENY.

1.56 Bo3HMKHOBEHNE ONTUYECKON aHU30TPOIIMU B IEPBOHAYAIBHO W30TPOITHBIX
TBEPABIX TENAX MOJ ACHCTBUEM MEXAHUUYECKUX HANPSIKEHUW, YTO MPUBOJUT K
JBOMHOMY JIyUYEIPETOMIIEHUIO CBETOBOM BOJIHBI.

a. ®otoynpyrocts (Mbe300NTUIECKU 3P HEeKT)

0. doromnactuueckuit 3¢ Pext
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1.57 Juddepenumanbioe ypaBHEHHE, CBSI3bIBAIOIIEE BXOJHYIO U BBIXOJHYIO BEJIH-
YUHBI, BIPAXKEHHOE BOIIEPATOPHOI (hopMe Ha3bIBACTCS

a. IMHAMUYEeCKOM mepeaaTouHon PyHKIueu

0. MepexoIHOM XapaKTEPUCTUKOM

B. aMIUTUTYTHO-()a30BOM XapaKTEPUCTUKOMN

1.58 I'ogorpad BekTOpa BHIXOJHOTO CUTHAIAa, OTHECEHHOTO K BEKTOPY BXOJIHOM Be-
JIMYUHBI [IPY €€ U3MEHEHNUHU IO CUHYCOUAAIBHOMY 3aKOHY C YaCTOTOM, U3MEHSAIOIIEHCS OT
0 1o oo Ha3pIBaeTCH

a. IMHAMUYeCKOM mepeaaTouHon PyHKIueu

0. MepexoIHOM XapaKTEPUCTUKOM

B. aMIUIUTYHO-(a30BOM XapaKTepUCTUKON

T. AMIUIUTYIHO-4YaCTOTHOM

1.59 Ha pucynke npencraBieHa NepexoiHasi XapaKTEPUCTUKA

a. UJeaTbHOTO JMHAMUYECKOTO 3BEHA
0. MHEPIIMOHHOTO 3BEHA MEPBOTO MOPSAKA
B. HHTETPHUPYIOIIETO 3BEHA
r. 1u¢dHepeHIUPYIONIETO UALaTLHOTO
1.60 Jlanmas dopmyna B=1/2Q)=d/2=06/0,=h/2w0,)
pacuera
a. CTENEHU YCIOKOCHUS
0. 10OPOTHOCTH
B. KO3(pduireHTa 3aTyxaHusl

HCIIOJIB3YCTCs OJIs1

1.61 [annas ¢opmyma fo=c/(dl)=[(E/ )"/ (D) UCIIOJIb3yeTCs JIsi pacyera coO-
CTBEHHOW YaCTOTBI

a. aKyCTHYECKOr0 pe30HaTopa

0. ISl CTEPIKHS, 33/IeJTAHHOTO OJJTHUM KOHIIOM B TE€JIO ¢ OECKOHEYHON Maccoi

B. 1151 CBOOOAHO TIOJIBEIIEHHOTO CTEPKHS

1.62 Kakue 351eMeHTHI Ha CTPYKTYPHO-(DYHKITMOHAIBHON CXeMe TEH30PE3UCTUBHOTO
JaTYNKA YCUIUS HEOOXOIUMO 3aMEHHUTh, YTOOBI MOTYIUTh CXEMY WHIYKTUBHOTO JaT4nKa
yCUIIHs?
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T. BCE DJIEMEHTHI CXEMBI

o 1,2

1.63 Ha pucynke npeacrasieHo YI'O

unw

+

a. MbE30KpHUCTaIIIA

0. TepMonapbl

B. PEOCTATHOI'O JaT4YHUKa

1.64 Ilo peakuny Ha U3MEHEHUE 3HAKa BXOJHOM BEJIMYMHBI PA3JIMYAIOT 3BEHbS

a. C HEYETHOM XAPAKTEPUCTUKON U C YETHOU XapaKTEPUCTUKON

0. HeTMHEWHBIE U INHEWHbIE

B. 3B€HbSI — MOJYJISITOPBI U 3BEHbS-IIPE0Opa3oBaTeIu

1.65 Ilo BO3MOKHOCTM OCYIIECTBIEHUS OOpPAaTHOrO MpeoOpa3OBaHMS PA3IUYAIOT
3BEHbS

a. C HEYETHOM XapaKTEPUCTUKON U C YETHOM XapAKTEPUCTUKOMN

0. HEeNTMHENHBIE U JIMHEWHbIE

B. 3B€HbS] — MOJYJISTOPHI U 3BEHbsI-IPe0Opa3oBaTeu

. HeoOpaTUMbIe U 0OpaTUMBIE

1.66 I1o BUIy CTAaTUYECKOW XapaKTEPUCTUKH PA3INYAOT 3BEHbS

a. C HEYETHOM XapaKTEPUCTUKON U C YETHOM XapAKTEPUCTUKOMN

0. HEeNTMHENHBIE U JINHEWHbIE

B. 3B€HbS] — MOJYJISTOPHI U 3BEHbsI-IPe0Opa3oBaTenu

. HeoOpaTUMbIe U 0OpaTUMBbIE

1.67 JloromeTpuyeckue npeoOpa3oBaTeIn

a. B Hux BbpIXOOHasg BeJIMYMHA [POMOPIMOHAIBHA OTHOLICHHIO JABYX
IPYTUX, OJIHA U3 KOTOPBIX (WK 00€) SBISIOTCA (PYHKIIMEH BXOIHON BEIMYHUHBI.

0. XapakTepHOil HMX OCOOCHHOCTBHIO SBJISETCS HAJIWYUE JBYX OJIHOTUITHBIX
npeoOpa30BaTeIbHbIX 3BEHBEB, BHIXOIHBIE CUTHAJIBI KOTOPBIX BRIUUTAIOTCS.

B. [Ipencrasinsier coboil coenMHEHNE 3BEHBEB B MOCIIEA0BATEIbHYIO IIEMOYKY, U Xa-
PAKTEPU3YETCSA TEM, YTO BBIXOJIHAS BEIMYMHA KAXKJOTO 3BEHA SIBJSETCS BXOJHON BEIUYH-
HOU MOCJIEYFOLIETO.
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2 Bonpockl B OTKpHITOM hopMme.

2.1 T'oporpad BekTOpa BHIXOJAHOIO CUTHAJIA, OTHECEHHOTO K BEKTOPY BXOJHOM BEJU-
YUHBI [IPU €€ U3MEHEHHUHU 10 CUHYCOMJIaJIbHOMY 3aKOHY C YacTOTOM, u3MeHstoieics ot 0
710 00 Ha3bIBAETCH. ..

2.2 Bo3uukHoBeHue JJ[C 3yeKTpUUeCKOro moJis B OJHOPOJHOM IOJYNPOBOAHUKE
npu ero HepaBHOMepHOM ocBemieHur (DJIC BO3HMKAEeT Ha TpaHULE OCBEHIAEMBIX
M HEOCBEIIAEMBIX  YYaCTKOB  IOBEPXHOCTHM  IOJYNPOBOAHMKA IPH  CHIBHOM
MOTJIONIEHUH CBETa B HEM) Ha3bIBaeTCS IPHEKTOM ...

2.3 UzmyyeHue cBeTa IEKTPUUECKHU 3apsSHKEHHOM YacTHLIEH MPpU €€ ABMXKEHHUH B Cpe-
JIe C MIOCTOSTHHOM CKOPOCTHIO, PEBBIIIAIONIEH (Pa30ByI0 CKOPOCTh CBETA B 3TO CPE/Ie, Ha3bl-
Ba€TCs U3IYUYECHHUEM ...

2.4 Bo3znukHoBenue JJIC B cucreme, COCTOSIIEN U3 JBYX KOHTAKTUPYIOIIMX MOJIY-
POBOJAHUKOB PAa3HOW MPOBOJUMOCTU WJIM TMOJYHIPOBOJHUKA U METaJljia IPHU MOTJIONICHUN
ONTUYECKOTO U3ITYUCHHUSI, HA3bIBACTCH ...

2.5 V3menenue popMbl U pa3MEPOB TeJla IPU €ro HAMarHUYMBaHUHU HA3bIBACTCH ...

2.6 VI3mMeHeHue 3IeKTPUYECKOTO COMPOTUBIICHUS B TBEPIBIX MPOBOJAHUKAX MO JIEeH-
CTBUEM PACTATUBAIOIINX WM CKUMAIOUINX HAPSHKEHUH, Ha3bIBaeTCs 3PHEKTOM ...

2.7 VI3meHeHHe HaMarHU4YEeHHOCTH (EeppOMarHeTMKa IMPH €ro BpalleHUU B
OTCYTCTBHH BHEIITHETO MAarHUTHOTO TOJIsI, Ha3bIBaeTCs APPEKTOM ...

2.8 IlorpemmHocTH, HE  HU3MEHSIOIIMECS C TEYEHHWEM  BPEMEHH WU
SIBIIIOIINAECS HE W3MEHSIONIMMHUCS BO BpeMeHU (YHKIIUSIMU OMPEEICHHBIX MapaMeTpOB
Ha3bIBAKOTCA ...

2.9 HeogHO3HAYHOCTH XOJa CTAaTUYECKOW XApPAaKTEPUCTHKH JlaTYMKa MpU
YBEJIMYEHUHU Y YMEHBIIIEHUH BXOJIHOM BEJIMYMHBI HA3bIBACTCH ...

2.10 MunumanbHOE U3MEHEHHE U3MEPSEMOM BEIMUMHBI (BXOJHOTO CUTHAJA), BBI3bI-
BaIOLIEE U3MEHEHUE BHIXOJTHOTO CUTHAJIA HA3bIBACTCH ...

3 Bormpockl Ha yCTaHOBJIEHHE MTOCIIEI0BATEILHOCTH.

3.1 PazmecTuTe KOHAEHCATOPHI B OPSAKE YBETUUYECHUS TOUHOCTH:

1. CrienmajbHOTO Ha3HAYCHMUS,

2. O01Iero Ha3HAYCHUS,

3. CBepXnpeun3HOHHbIE;

4. Tlpeun3noHHbIE.

3.2 YcTaHoBUTE MOCIEA0BATEIILHOCTD PACUETOB MIPHU peATM3alMK AJITOPUTMA MTO/1aB-
JICHUS BIUSIHUSI HEIMHEWHOCTU TEPMOIIAPHI.

1. CkoppektrpoBaTh TepM0I/IC Ha BEMUYMHY TEMIIEPATyphl XOJOIHOTO CIas;

2. Paccuntarh Temneparypy 1o Koay HanpsHpKEeHUs 1aT4yuKa TeMIepaTyphl
U30TEePMUYECKOTO OJI0Ka (TeMIEpaTypa XOI0HOTO CIias);

3. Paccuurats TepM0I/IC 1o xoay BeiianHomMy ALIIT;

4. Beruucauth TepMoI/IC x05101HOTO Ccrias;

5. BIUHUCIUTH TEMIIEpaTypy U3MepsieMoro 0ObeKTa.

a) 3-2-4-1-5

0) 1-2-3-4-5
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B) 2-1-4-3-5

3.3 YcraHoBuUTE MOCIEN0BATEILHOCTh MPOSKTUPOBAHUS TaTUUKA.

a. BBIOOp MoauuKaIuy mpeodpa3zoBaTes

0. BbIOODP (pU3MUECKOr0 MPUHIIMIIA TPEOOPA30BAHUS MEXaHUUECKON BEJIMYMHBI B
AIIEKTPUUECKYIO

B. HAYYHO-TEXHUYECKUH aHAIIN3 CUTYalluU TPOSKTUPOBAHHMS

T. peIIeHre BOMPOCOB NH(POPMAITMOHHON U TEXHUYECKON COBMECTUMOCTH BBIXOHBIX
XapaKTePUCTHK TaTIYMKA C BXOJHBIMHU XapaKTEPUCTUKAMH KaHaJla TIPeoOpa3oBaHus

1. B-r-0-a

2.1-B-0-a

3. 06-B-a-r

4. B-06-a-r

3.4 YcraHoBUTE MOCIEN0BATEILHOCTh PA0OTHI TEH30PE3UCTUBHOIO JaTUYMKA YCUITUH.

1. U3mepsiemoe ycuiue Fc nomoiiipto ynpyroro aneMenTa npeodpasyercs B e op-
marro Al.

2. ComnpoTuBIEHUS TEH30PE3UCTOpa ArB U3MEPUTEIBHON LIENH npeodpa3yercs B Be-
JIMYKUHY BBIXOJIHOTO HAMIPSIKEHHUSL.

3. ledopmariust ynpyroro 3neMeHTa BOCIPUHUMAETCS TEH30PE3UCTOPOM.

4. Nedopmanus npeoOpa3yeTcsi B ©3BMEHEHUE COMPOTUBIICHHUS TEH30pe3ucTopa Ar.

a. 1-3-4-2

0. 2-3-4-1

B. 4-3-2-1

3.5 [locnenoBaTenbHOCTE 3TAIOB MOICUPOBaHUS (YHKIIMU TPeoOpa30oBaHus AATUH-

KOB:

a) OIICHKA aJIEKBAaTHOCTH MOJIENIN

0) ompezenieHue NOrpeurHOCTA MOJIETUPOBAHUS

B) cOOp 1 aHa)IU3 UHPOPMALTUH

r) mapameTpu3anus QyHKIIuU IpeoOpazoBaHus

1) BBIOOP BU/Ia MOJIETTU M METO/1A PEILICHUS

4 Bonpockl Ha YCTaHOBJIEHUE COOTBETCTBHSI.
4.1 YcTaHOBUTE COOTBETCTBHE.

1. Oddext Xomna a. BosHukHoBeHue D/IC Ha KOHIIax mocen0Ba-
TEJIEHO COCTUHEHHBIX IPOBOJHIKOB U3 Pa3HO-
POJHBIX METAJIOB, KOHTAKTHI MEXYy KOTOPbI-
MU HaXOJSTCS IPH PA3IUYHBIX TEMIIepaTypax

2. DddexT 3eedeka b. u3MeHeHue CHOHTAHHOTO AJIEKTPUUYECKOTO
MOMEHTA €IMHUIIBI 00beMa (CITIOHTaHHAas TO0JIsA-
pHU3alys) IU3IEKTPUIECKOTO MOHO- WIIH MOJIH-
KpHUCTaJUIa MPU OJTHOPOJTHOM U3MEHEHUU TEM-
nepaTypsl 3Toro oobema.

3. Dddexr IlenpTre B. OTKJIOHEHHE 3apsI0B B POBOJHUKE OT IEp-
BOHAYAIILHOTO HAIIPABJICHUS B
MarHUTHOM TIOJIe
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4. TTuposnexktpudeckuii 3p ekt

I'. HarpeB UJIN OXJIAXKICHHUC CIIad JABYX
MCTAJIJIOB IIPpU IIPOITYCKAHNUHN YCPC3 HETO IJICK-
TPHUIYCCKOI'O TOKA

4.2 YcTaHOBUTE COOTBETCTBHE.

1. 3akon Panes-/xunca

C"
T =—=A =const
a

max

2. 3akoH [lnanka

o C
Evr=c )\ exp| ——%
r=C, xp( lT]

0.

3. 3akoH cMmeleHusa Buaa

J‘é;.,r d\ = c,l‘s(exp(c—:] - l} dh
B. AT

4.3 YcTaHOBUTE COOTBETCTBUE.

1. TeH30pE3UCTUBHBIN YPPEKT

a.3aKJIIOYACTCS B BJICKTPU3ALMM MaTEepraia oI
JICVICTBHEM MEXAHWYECKUX HAMPSIKECHUMN

2. mpe30dieKTprudeckuii dpdext

0.3aKJTFOYaeTCsl B U3BMEHEHUU COOCTBEHHBIX KO-
ne0aHMii MEXaHUYECKOTO PEe30HATOpA MO JCH-
CTBHUEM MEXaHWICCKUX HAIPSHKCHUN

3. 3 pexT u3MEHEHMS YaCTOTHI

B. Ha 3JIEKTPOJE, EPEMEIIAIOIEMCS BOTU3U
TUAJICKTPHKA, 00J1a/Taf0IIETO TOCTOSTHHOM T10-
asipusanuen (3IeKTpera)

4 r¢ddexT HaBeAeHUS IIEKTpUUC-
CKOTO 3apsijia

I'. 3aK/II0YacTCA B UIBMCHCHHNH aKTHUBHOI'O CO-
IIPOTUBJICHHUSA IIPOBOJHHKA I1O ,Z[GﬁCTBPICM MC-
XaHHUYCCKHUX HaHp}I}KeHI/Iﬁ

4.4 YcTaHOBUTE COOTBETCTBUE.

1. 3axoH Oma

a. BosHMKHOBEHHE B ITPOBOJHUKE BJICKTPpHUUC-
CKOT'O TOKa, INIOTHOCTb KOTOPOI'O IMPOIIOpHIHrO-
HaJIbHa HaHp}I}KéHHOCTI/I QJICKTPHUYCCKOT'O ITOJIA

2. 3akoH J[xoyns-JleHna

0. Bo3uuknosenue 3/[C B 1ienu, COCTOAIICH U3
MOCJIEI0BATEILHO COCTMHEHHBIX Pa3HOPOIHBIX
IIPOBOJTHUKOB, KOHTAKThl MEXK/Ty KOTOPBHIMH
HMMEIOT pa3JInuHbIC

TeMIEepaTyphl.

3. DddekT 3eedbeka

B. Bbljienenre v norjaomeHrue TerioThl Ipy
MIPOTEKAHUU IEKTPUUYECKOIO TOKA YEPE3 KOH-
TaKT Pa3HOPOJHBIX POBOJIHUKOB

4. Ddodexr [lenbThe

r. BeijiesieHue B npOBOAHUKE IPU MPOTEKAHUHU
4epe3 HEero NIEKTPUYECKOTO TOKA OIPEIEIIEH-
HOT'0 KOJIMYECTBA TEIUIOTHI, MPOMIOPUUOHAIBHO-
ro KBaJpaTy CUJIbI

TOKAa, COITPOTUBJIEHUIO ITPOBOJTHUKA U BPEMEHU
MPOTEKAHKS TOKA

4.5 YcTaHOBUTE COOTBETCTBUE.

| 1. Dddexr Tomcona

| a. BosuuknoBenue 3/]C nHIyKIIUKM B IPOBO-




25

JSIEM KOHTYpE IIPU U3MEHEHUHU BO BPEMEHU
MarHUTHOTO MOTOKAa Yepe3 OrPaHUYECHHYIO
KOHTYpPOM MOBEPXHOCTh

2. 3akoH Amriepa

0. Briienenue win noryionieHue TerioThl
(MOMMMO BBIZICJICHUS IKOYIEBOUTEIIOTHI) B
IIPOBOJIHUKE C TOKOM, BJI0JIb KOTOPOTO UMEET-
Csl TPaJIMEHT TEMIIEPaTypPhI

3. 3akon buo-Casapa-Jlannaca

B. Co3ianme B OKpy>KaroleM NpOoCTPaHCTBE
MarHMTHOTO TOJIS IPY MPOTEKAaHUU TI0 MPO-
BOJHHKY AJIEKTPUYECKOTO TOKA.

4. DeKTpOMarHuTHas
WHTYKIIHS

r. Bo3HUKHOBEHNE MEeXaHUYECKOM CUIIBI, ICH-
CTBYIOLIEH HA TPOBOJHUK, I10

KOTOPOMY IPOTEKAET IEKTPUUECKHUMN TOK, IIPH
MMOMEIIICHUH €0 BO BHEIITHEE

Mar"HuTHOE I0JIe.

5. CaMOUHIYKIIUS

1. Boznuknosenune 3/1C nHAyKIMHU B TPOBO-
JSI11EM KOHTYpeE IpU U3MEHEHUU B HEM CHJIBI
TOKA.

4.6 YcTaHOBUTE COOTBETCTBUE.

1. JleiicTBE MAarHUTHOTO TOJISI
Ha KOHTYP C TOKOM

a. [ToBOpOT paMK# C TOKOM MOJ IEHCTBUEM
BpAIILIAIOIIETO0 MOMEHTA,

BO3HHUKAIOLIETO MPU MTOMEIICHUU PAMKH B O1-
HOPOJHOE MAarHUTHOE T10JI€

2. Oddext ITTHHrCXay3€eHa

0. Bo3HUKHOBEHME 2JIEKTPUUYECKOTO TOJIS B
TBEPJIOM MPOBOJAHUKE NTPU HAIMYUU TPATUEHTA
TEeMIIepaTyphl U MEPIEHIUKYISIPHOTO K HEMY
MAarHUTHOTO MOJIS

3. Ddbdexr Heprcra -
OTTUHICXay3€Ha

B. CkaukooOpa3HOe YMEHBIIICHUE MPAKTHYIC-
CKH JIO HYJISl DJIEKTPHUECKOTO

COIPOTHBIICHUS PsiJIa METAIIIIOB, TIOJTYIIPOBO/I-
HUKOB M KEPAMHUK IIPH

OXJIQKJICHUH HIDKE KPUTHIECKOH TeMItepary-
pBI, XapaKTEPHOH JIJIs IJAHHOTO MaTepHaIa.

4. Dpdekr
CBEPXITPOBOAMMOCTH

r. BO3HHKHOBEHHE IpaIM€HTA TEMIIEPATYPHI B
TBEPAOM ITPOBOJIHUKE C TOKOM I10JT IEVUCTBUEM
MAarHUTHOI'O MOJISI B HAIPABJICHUU, TIEPIICHIU-
KYJIIPHOM TOKY W TOJIFO

4.7 YcTaHOBUTE COOTBETCTBUE.

1. Odbdext Heprcra

a. Bo3HuKHOBEHME NPOJOJIBHOTO IPAUEHTA
TEeMIIepaTypbl B IPOBOJHUKE CTOKOM, HAXO-
JSIIEMCSI B MATHUTHOM TIOJIE.

2. 3akoH Kynona

0. MI3MeHeHne HaMarHM4YeHHOCTH eppomar-
HETHKA TPU €ro BpallleHUH B
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OTCYTCTBUH BHCITHETO MArHUTHOT'O I10JIA.

3. Dddext baprerra B. ['eHepaInyst BBICOKOYaCTOTHBIX KOJIeOaHUM
ANEKTPUUYECKOTO TOKA B

IIOJTYIIPOBOIHUKAX ¢ N-00pa3HOM BOJIBT-
aMIIEpHOM XapaKTEPUCTUKOM.

4. 3¢pdext I'anna r. JIBa ToueUyHbIX 3apsAaa B3aUMOJICUCTBYIOT
JPYT C IPYTrOM C CUJIOW, IPOTIOPLIMOHAIIBHOM
MPOU3BEJICHUIO UX 3apsA0B U OOpPaTHO MPO-
MOPLIMOHAIBHOMN KBaJAPaTy PACCTOSHUS MEXIY

HUMU.
4.8 YcTaHOBUTE COOTBETCTBHE B HA3HAYEHUU ONEPALMOHHBIX YCUIUTENEH Ha CXeMe
Rs
R s T
E
+
]
]
P ]
Cmabunuaamop E
moka ]
I
i
I
________ N
1.Vcl a. MOJIJIEPKMBAET PAaBHOBECHE CAMOT'0 MOCTa
2.Yc2 0. CITY>KUT JTIsl HEIPEPHIBHOTO TOIICPKAHUS
HYJICBOTO MOTEHITMAJIa TOYKH a
3.¥e3 B. 00€CIe4nBaeT CTPOro JMHEUHYIO MKy
MIPH Y€ThIpEeX pabodmnx rmiedax
a. 1-0, 2-a, 3-B
0. 1-a, 2-a, 3-B
B. 1-B, 2-a, 3-0
4.9 YcTaHOBUTE COOTBETCTBHE U BEIOEPHUTE MPABUIIbHBIN BapHUaHT.
1.OnTrnueckue a. cujla — HaNpsHKEHUE
2. VIHayKTUBHBIE 0. cuia — nepeMeleHue

3. EMkocTHBIE

4 Pe3oHaHCHBIE

5.IloTeHmomeTpudeCcKue

a. 1-0, 2-0, 3-0, 4-a, 5-0
0. 1-a, 2-a, 3-a, 4-a, 5-0
B. 1-a, 2-0, 3-a, 4-a, 5-0
4.10 YcTaHOBUTE COOTBETCTBHE

1. Cratuueckasi 4yBCTBUTENBHOCTh | @. HEOJJHO3HAYHOCTh X0J1a CTATUYECKOU XapaK-
TEPUCTUKHU TaTInuKa npu
YBEIIMYEHUU W YMEHBIICHWU BXOJHOM BEJH-
YHHEI
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2. I'ucrepesuc

0. MUHUMAaJIbHOE MU3MEHEHUE U3MEpPSeMON Be-
JUYUHBL (BXOJHOTO CHTHAala), BbI3bIBAIOIIICE
MU3MEHEHHE BBIXOJHOTO CUTHAIa

3. [opor 4yBCTBUTENILHOCTH

B. OTHOLLIEHHUE MaJbIX NPUPALLECHUN BBIXOJHOU
BEJIMYUHBI K COOTBETCTBYIOIIUM MaJjbIM IpHU-
palllEHUsIM BXOJIHOW BEJIMYUHBI B CTATUUYECKUX
YCIOBUSX

4 CraTuyeckas 4yBCTBUTEIbHOCTb

I'. OTHOLIEHNE MAJIBIX IPUPAILEHUN BBIXOJHOMN
BEJINYMHBI K COOTBETCTBYIOIIMM MAajbIM IIPH-
palEHNAM BXOJHOM BEJIUYUHBI B CTATHYECKUX
YCIOBUSX

a. l-r, 2-a, 3-0, 4-B
0. 1-a, 2-r, 3-0, 4-B
B. 1-0, 2-T, 3-B, 4-a

4.11 YcTaHoOBUTE COOTBETCTBHUE.

1. Ten3ope3ucTUBHBIN Y PeKT

4.3aKJII0YaCTC B DJICKTPHU3allU MaTCpHajia
IO, ICHCTBUEM MEXaHUYECKUX HaHp}I}KeHI/Iﬁ

2. mbe303JIeKTpuIecKuil 3pdext

0.3aKJII0YaETCs B U3MEHEHUU COOCTBEHHBIX
KOJICOaHUI MEXaHMYECKOTO PE30HATOPA MO/
JEHCTBUEM MEXaHWYECKUX HANPSHKEHUM

3. 3 pexT u3MEeHEHHS YaCTOTHI

B. Ha AJIEKTPOJIE, IepeMellaroemMcs BoI3u
JAU3JIEKTPUKA, 00J1aAaI01IEro MOCTOSHHOM MO0~
Jspu3anuen (IeKTpeTa)

4 r¢ddexT HaBeACHUS IICKTPUUECKO-
ro 3apsaa

I'. 3aKJI0YAETCs B U3MEHEHUN aKTUBHOI'O CO-
IIPOTUBJICHUS IPOBOJHUKA IO IEUCTBUEM
MEXaHMYECKUX HaIPSIKEHUU

a. 1-r, 2-a, 3-0, 4-B
0. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-1, 3-B, 4-a
4.12 YcTaHOBHATE COOTBETCTBHE.

1. 3akon Oma

a. BosHukHOBEHME B IIPOBOJHHKEC SJICKTPHUUC-
CKOT'0 TOKa, INIOTHOCTb KOTOPOI'O IIPpOIIOPLIHO-
HaJIbHa HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTI'O ITOJIA

2. 3akoH J[xoyns-JleHna

0. Bo3uuknosenue D/1C B 11enu, COCTOSIIECH
13 TI0CJIEIOBATEIILHO COSTMHEHHBIX PA3HOPOI-
HBIX MPOBOJHUKOB, KOHTAKTBI MEXKIY KOTO-
PBIMH UMEIOT Pa3InyHbIC

TeMIepaTyphl.
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3. Ddbdexr 3eedeka

B. BI)IIIGJ'I@HI/Ie HJIA TIOTJIOIICHUC TCIIJIOTEI IIPHU
IMPOTCKAHUHU JJICKTPHYCCKOT'O TOKA YE€PE3 KOH-
TAKT PA3HOPOJHBIX ITPOBOJHHUKOB

4. Dodexrt [enpThe

r. BeijiesieHue B npOBOAHUKE MTPU MPOTEKAHUU
4epe3 HEero NIEKTPUYECKOTO TOKA ONPENEIIEH-
HOT'0 KOJINYECTBA TEIUIOTHI, POINOPLIHOHAb-
HOI'O KBaJpaTy CUJIbI

TOKa, COITPOTUBIICHUIO ITPOBOJHUKA U BPEMEHU
IIPOTEKAHUsI TOKA

a. 1-r, 2-a, 3-0, 4-B
6. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-T, 3-B, 4-a

4.13 YcTaHOBUTE COOTBETCTBHUE.

1. b dext Tomcona

a.BosnukHoBenue DJIC MHIYKIIMHU B TIPOBO-
JSEeM KOHTYpe NMPpU U3MEHEHUH BO BPEMEHHU
MarHMTHOTO MOTOKA Ye€pe3 OTPaHUUYCHHYIO
KOHTYPOM MOBEPXHOCTH

2. 3akoH Amriepa

0.Brienenue win moryioneHne TerIoTh (To-
MHMO BBIJICJICHUS] I)KOYJIEBONTEIIOTHI) B MPO-
BOJITHUKE C TOKOM, BJIOJIb KOTOPOTO UMEETCS
rpaJIM€HT TEMIIEPATYPHI

3. 3akon buo-Casapa-Jlannaca

B. Co3anme B OKpy>KaroleM NpOoCTPaHCTBE
MarHMTHOTO TOJIS IPY MPOTEKaHUU 10 MPO-
BOJIHHUKY AJIEKTPUYECKOTO TOKA.

4. DyeKTpOMarHuTHas
UHIYKIUS

r. Bo3HUKHOBEHHE MEXaHUYECKOM CUJIBI, JICH-
CTBYIOLIEH HA TPOBOJIHUK, T10

KOTOPOMY IPOTEKAET ICKTPUUECKUN TOK, IIPU
IIOMEIIICHUHU €TI0 BO BHEIIIHEE

MarHUTHOE I10JIe.

5. CaMOUHIYKIIUS

1. BosauknoBenue IJIC uHIyKIIMU B IPOBO-
JSIEM KOHTYpE MPU U3MEHEHUH B HEM CHJIbI
TOKA.

a. 1-r, 2-a, 3-0, 4-B, 5-1
0. 1-a, 2-1, 3-0, 4-11, 5-B
B. 1-0, 2-r, 3-B, 4-a, 5-11

4.14 YcTaHOBUTE COOTBETCTBHUE.

1. JleficTBHEe MAarHUTHOTO TOJIS
Ha KOHTYpP C TOKOM

a. [ToBOpOT pamMKu ¢ TOKOM MO ACUCTBUEM
BpaIllalOIIEro MOMEHTA,

BO3HUKAIOIIETO MNPH MOMEIICHUU PAMKH B OJI-
HOPOJIHO€ MarHUTHOE T10JIe
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2. Oddext ITTHHrCXay3€eHa

0. Bo3HUKHOBEHHE 3JIEKTPUYECKOTO TOJIS B
TBEPIOM MPOBOAHUKE MTPU HAIUYUU TPATUEHTA
TEeMIIepaTypbl U NEPIECHIUKYISIPHOTO K HEMY
MAarHUTHOTO TMOJIS

3. Ddbdext Heprcra -
ODTTUHICXay3€Ha

B. CkaukooOpa3HOe yMEHbBIIEHNE IPAKTHYE-
CKH J10 HyJIS DJIEKTPUYECKOTO

COIPOTUBIICHUS Psa METAILIOB, IIOIYIIPOBOI-
HUKOB Y KEPAMUK IIpU

OXJIAKJCHUH HU)KE KPUTUUYECKOU TeMIeparTy-
PBbl, XapaKTEPHOM Il JAHHOTO MaTepuaia.

4. Dpdekr
CBEPXITPOBOAMMOCTH

r. BO3HUKHOBEHUE rpajIi€HTa TEMIIEPATYPHI B
TBEPAOM ITPOBOJTHUKE C TOKOM I10JI IEVCTBUEM
MAarHUTHOIO MOJISI B HAIIPABJICHUU, TIEPIICHAU-
KYJISIPHOM TOKY W MOJIFO

a. 1-r, 2-a, 3-0, 4-B
0. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-1, 3-B, 4-a
4.15 YcraHoBUTE COOTBETCTBHE.

1. 9dbdext Hepucra

a. BosHuKHOBEHUE IIpOaOJIBHOTO I'paAuCHTA
TEMIICPATYPhI B IIPOBOAHUKE CTOKOM, HAXO-
JAICMCA B MAarHuTHOM IIOJIC.

2. 3axoH Kynona

0. 3mMeHeHrne HaMmarHuueHHOCTH eppomar-
HETHKA IIPU €ro BpalllcHUU B
OTCYTCTBMH BHEIIHETO MArHUTHOTO ITOJIS.

3. Dddext bapuerra

B. ['eHepaIysi BBICOKOYaCTOTHBIX KOJICOaHUMA
AJIEKTPUYECKOTO TOKA B

MOJyIPOBOHUKAX ¢ N-00pa3HOi BOJIBT-
aMIIEPHOU XapaKTEPUCTUKOMU.

4. Dpodext ['anna

r. JIBa TOUYEUHBIX 3apsa B3aUMOJACHCTBYIOT
APYT C IPYroM C CWJIOH, IPONOPLIAOHAIBHOM
IPOU3BEJICHUIO UX 3apsA10B U 0OpaTHO IPO-
NOPLUOHAIBHOM KBAJPATy PACCTOSHUS MEKY
HUMU.

1-r, 2-a, 3-0, 4-B
1-a, 2-r, 3-0, 4-B

a.
0.
B. 1-0, 2-T, 3-B, 4-a

4.16 YcTaHOBUTE COOTBETCTBHE MCKAY TUIIOM IUHAMHUYCCKOI'O 3BCHA U IICPCXOI-

HOU XapaKTEPUCTUKOMN 3BEHA.
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a. MHEePIIMOHHOE 3BEHO MEPBO-
ro TIopsiAKa

1.

2 0. MHTETpHUPYIOIIEe 3BEHO

3. B. nuddepeHupyoIiee uie-
IbHOE 3BEHO

4. I. UHEPLIMOHHOE 3BEHO BTOPO-

ro mopsiaKa

a. l-r, 2-a, 3-0, 4-B
6. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-T, 3-B, 4-a

4.17 YcTaHOBUTE COOTBETCTBUE ANEKTPUUECKUX aHAJIOTOB MEXaHUYECKUX TTapaMeT-

POB AJIA ITOCJICAOBATCIBHOI'O KOHTYpPA

| 1.Cuna - F

| a. MarHuTHBIN OTOK - P
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2. CKopoCTb - V 0.93/1C -e

3.Ilepememnienue - X B. 3apsan - q

4.KonnuecTBo ABUKEHUS - P r. Tok - 1

a. 1-r, 2-a, 3-6, 4-B

6. 1-a, 2-1, 3-0, 4-B

B. 1-0, 2-T, 3-B, 4-a

4.18 YCTaHOBUTE COOTBETCTBUE ICKTPUUCCKUX aHAJIOTOB MEXaHUYCCKUX TTapaMeT-
POB JIJIS TTapaJUICILHOTO KOHTYpa

1.Cuna-F a. MHnyKTUBHOCTSD - L

2. IlogatiuBOCTE - n 0. MarauTtHeii oToK - O
3. Ilepemenienue - x B. [IpoBoaumocTs - 1/R
4. Koapdunment ycnokoenusi - P | r. Tok - 1

a. 1-r, 2-a, 3-0, 4-B
6. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-T, 3-B, 4-a
4.19 YcTaHOBUTE COOTBETCTBHE Ha3BaHUE OJIOKOB HA CTPYKTYPHO-
(YHKIIMOHAJIBLHOM CXeMe TEH30PE3UCTUBHOTO IaTYNKA YCHUIIMS C HOMEpOM OJI0Ka

a 1
— 1 LN
1
|
|

P F Al AU Usbix

— 3 —| 4 T 5 —

i
p i
P 1
—> 2 —>!

- “THEpUMOHHBIN TPY3; 2- TEH30PE3UCTOP; 3 — NMPYKUHA; 4-YyIIPYTUN DJIIEMEHT; 5 — U3Me-
puTeNbHas 1enb

a. 1-3-4-2-5

0.2-1-3-5-4

B. 4-2-3-1-5

4.20 YcTaHOBUTE COOTBETCTBUE

\ 1. | a. UHIYKTUBHBIN TaTUUK
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pr———(
LLELE

0. pororiemeHt

B. COIIJIO-3aCJIOHKA

. PEOCTAaTHBINA TATYUK

& b

a. 1-r, 2-a, 3-0, 4-B
6. 1-a, 2-1, 3-0, 4-B
B. 1-0, 2-1, 3-B, 4-a
4.22 YCcTaHOBUTE COOTBETCTBHE
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1. PaBHOBECHass MOCTOBas cxeMa | a)
BKJIIOUECHUS R

Y,

&

=T
2. IlociaemoBarenpHasg cxema 4
BKJIIOUEHUSA
R, R,
6) b
3. MocTtoBas cxeMa BKJIFOUEHUS
Ll il
AM
C
B)

HlIxana ouenusanus pezyromamos mecmupoéaHusa: B COOTBETCTBUMU C JAEH-
CTBYIOILIEH B YHUBEpCUTETE OaJUIbHO-PEUTUHIOBOM CUCTEMON OLIEHUBAHUE PE3YJIbTATOB
IPOMEXKYTOUHOM arrecTaluy o0ydarommxcs ocyuecTBisercss B pamkax 100-6amibHON
HIKaJbl, IPU 3TOM MaKCUMaJIbHBIN OaJlj1 IO MPOMEKYTOYHON aTTECTAlMM O0yYarouXcs
0 O4HOHN (opMe oOyueHus: coctasisieT 36 OAIOB, IO OYHO-3a0YHOM U 3a04HOMU (op-
MaM o0y4deHus - 60 6amioB (yctaHoBieHo nonoxkenuem I1 02.016).

MaxkcuManbHbId 0ajl 32 TECTUPOBAHUE MPEACTABISET cOO0M pa3HOCTh JABYX YH-
CeJI: MaKCUMAaJIbHOTO 0ajiia Mo MPOMEXYTOUHOM aTTecTaluu Uil JaHHOW (Gopmbl oOyue-
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Hugs (36 wm 60) m MakcumaiapHOTO Oayyila 3a pelIeHHE KOMIIETEHTHOCTHO-
OpPHUEHTUPOBAHHOM 3a/1auu (6).

bann, nmomy4yeHHBIN 00yyaromuMces 3a TECTUPOBAHUE, CYMMHPYETCSl ¢ OaioM,
BBICTaBJICHHBIM €MY 32 pElIeHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a]a4H.

OOmmii 6anma Mo MPOMEKYTOYHOM aTTECTAIMA CYMMHPYETCSl ¢ OayiaMu, MOJy-
YEHHBIMH OOYYaIONUMCS TI0 Pe3yJibTaTaM TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUe-
HUE CeMecTpa; cymMMma 0ajlsioB MEPEeBOAUTCS B OLIEHKY MO AMXOTOMUYECKOW IIKaJe Clie-
TYIOIIAM 00pa3oMm:

CootBerctBre 100-0a/UTbHON U IUXOTOMUYECKOM IIKAJT

Cymma 6annoe no 100-o6annvnoi
Ouenka no ouxomomuuecKkoil wKaie

wiKae
100-50 3a4TEHO
49 u meHee HE 3aU4TEHO

Kpumepuu oyenusanusn pe3yivmamoe mecmupoeanus:
Kaxapiii Bompoc (3amaHue) B TECTOBOM (popme OlLIEHMBAETCS MO JUXOTOMHYE-
CKOM IKaJjie: BBIIMOJHEHO - 2 0aJj1j1a, He BBIITOJHEHO - () 0a/1J10B.

2.3 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE

Komnemenmnocmno-opuenmuposannas sadaua Ne 1

B npuBenenHoit Ha puUCyHKe cxeme pe3ucTtop R; mpezacrapisier coOoii MenHOE Co-
NPOTUBJIEHHUE C TemIeparypHbiM Koddduimentom o = 0,38 % / KenbBuH (TEpMoMeTp co-
npotussienust TC). Hanpspkenne nutanus paHo SB. Conportusnenue TC npu 0 °C paBHo 1
kOwMm. [IpuBeneHHass cxema npeaHa3HayeHa Uil U3MEPEHMs] TEMIIEpaTypbl B JUANa3OHE
80...120 °C. Onpenenutb conpoTUBIeHUE pe3ucTopa R,, obecneunBaroriee MakKCHMaTLHYIO
9yBCTBUTEIILHOCTh CXEMBI M PACCUUTATH ATY UYBCTBUTEIHHOCTb.

723

N <«
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Komnemenmnocmmo-opuenmuposanmnas 3adaua Ne 2.

B npuBenenHoit Ha pucyHke cxeme pesuctop R, = 100 Om. Tepmopesuctop R; umeer
MOJIOKUTENbHBIN TeMrieparypHbiid Ko3dduuuent o = 0,4 % / KenpBun. Hanpsokenne nu-
taHusi paBHo 2B. IIpu temneparype 20 °C BBIXOJHOE HANpPSHKEHUE U3MEPUTEIIBHON LEnu
Uspix = 1,0385 B. Onpeaenuts Hanpsixenue Upgx ipu 45 °C.

R

1

Ri  |Upsix
v 'I"

-

0]

Komnemenmnocmno-opuenmupoeannas 3adava Ne 3.

Tepmopesuctop R; umeer nonoxxurenbHbId TemMnepaTypHbid koagduuuent o = 0,4
% / KenbBuH, a ero comnportusiieHue npu temmnepatype 0 °C paBHO CONMPOTUBICHUIO R,.
Hanpsokenue nutanusa pasHo SB. Ilpu temnieparype 20 °C BbIXOJHOE HANpPsKEHUE H3MeE-
putenbHol nenu Uppx = 2,596 B. Onpenenuts BeUYuHy OMIMOKU B %, €CJIM TIPU BbIYHC-
JICHUH TeMIIepaTypbl €€ HAXOIUTh U3 QYHKIMU MPeoOpa30BaHusl AETUTEIIs HAPSDKEHUS.

o

Ri |Upnix
4 'I"

2

2]

Komnemenmnocmno-opuenmupoeanuas 3adaua Ne 4.

Jatuuk TemriepaTypsl R moakitouaeTcsi AMCTAHIIMOHHO € TTOMOIIBIO TPOBOJHHUKOB C
conpotuBieHuaMu R3; = Ry = 10 Om. IIpu Ttemneparype 0°C conpoTHBICHUS TETUTENS
HanpspbkeHust paBHbl Ry = Ry = 100 Om. Onpenenuts OTKIOHEHHWE YYBCTBUTEIBHOCTH J1€JIH-
Tenst HanpsbkeHus (%) OoT HOMUHAJIBHOTO 3HAYEHHUs, BHOCUMOE COMPOTUBJIEHUEM MPOBOJI-

HHUKOB.
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Komnemenmnocmno-opuenmupoeanuas 3adaua Ne 5.

Hatuuk temmeparypbl R1 noakiroyaercs JUCTAHIIMOHHO C TOMOUIBIO TIPOBOJIHUKOB
¢ conporuBieHussMu R3 = R4 = 10 Om. IIpu temneparype 0°C conpoTUBIEHUS IETUTENS
HanpspkeHus paBHbl Ry = R, = 100 OM. OnpenenuTh OTKIIOHEHHE 3KBUBAJIEHTHOIO OTHOCH-
TEJILHOTO MU3MEHEHHS CONMPOTHUBIICHUS JaT4YMKa OT HOMUHAIBLHOTO (%), BHOCUMOE COMpO-
TUBJICHUEM MPOBOJHUKOB.

Bs
13— f

Komnemenmnocmuo-opuenmuposanuas saoaqa Ne 6.

JlaTunk Temriepatypbl R ¢ mOJIOKUTEIBHBIM TEMIEPATYPHBIM KOG DUIIMEHTOM O =
0,4 % / KeJbBHH TMOJKIIOYAETCA AUCTAHIMOHHO MO TPEXIIPOBOJHON CXEME COMPOTHUBIIC-
HUS C IOMOIIBIO TPOBOJHUKOB € CONPOTUBICHUSIMU R3 = R4 = Rs = 10 Owm. IIpu Temnepa-
Type 0°C conportusnienust aenurens HanpsbkeHus paBHbl R = Ry = 200 Om. Onpenenuthb
TeMIIeparypy, usmepsemyro gataukoM, eciim U =5 B, Uppix = 2,9546 B, a U, = 0,2273 B.

U
Ra
R;
R l a
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s
— R4 AAE
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Komnemenmnocmno-opuenmupoeanuas 3adaua Ne 7.

Hcnonb3ys rpaduky 3aBUCUMOCTH BBIXOJHOTO CHUTHAJIa CEHCOpa MOHOOKCH/IA yTJe-
pona TGS2442 or KOHIIEHTpAllMM Ta3a M KOJEOaHUsSI TeMIepaTypbl OKpYKarollehd Cpeibl,
ONPEACIINTh MAKCUMAIIBHYI0 OTHOCUTEIIbHYIO TTOrpemHocTh u3mepenus 300 ppm CO npu
M3MEHEHHUU TEMIIEPATYPhI B paboyeM raraszoHe.

10

RsiRo

0.1

1 10 100 1000 10000
KonnerTpauna rasa (ppm)

Pucynoxk 1 — 3aBucuMOCTb BbIXOJHOTO curHajia ceHcopa CO OT KOHILIEHTpaIuu ra3a

1000 ==

RsiRo

0.1 M Y L s e S0
20 -10 0 10 20 30 40 50 60
Temnepartypa ('C)

Pucynok 2 — 3aBUCMMOCTh BBIXOJHOTO CHUTHaja CEHCOpa OT KojieOaHMUil TeMIiepaTyphl Mpu
pa3MuHbIX KoHLeHTparusax CO

Komnemenmnocmno-opuenmuposannas 3adaua Ne 8.

Hcnonb3yst rpaduky 3aBUCUMOCTH BBIXOJJHOT'O CHUTHAala CEHCOpa MOHOOKCHAA yTIiie-
pona TGS2442 ot KOHLEHTpaIMK Ta3a U KOJeOaHUsT TeMIEepaTypbl OKPYXKarolleh Cpelibl,
ONPEAEIINTh MAKCUMAJIbHYIO OTHOCUTENIbHYIO norpemHocTs u3Mepenust 100 ppm CO npu
M3MEHEHHUH TeMIIepaTyphl B paboueM Juana3oHe.
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100

T Ethanol 3
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RsfRo

0.1

1 10 100 1000 10000
KonnerTpaund rasa (ppm)

PI/ICYHOK 1 — 3aBuUCHUMOCTH BbIXOJHOT'O CUT'HAJIa CCHCOpA COor KOHOCHTpAIWU ra3a

1000 =

RsiRo
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- CO 100ppm

"""" E A CO 3[)‘Uppm

20 -10 0 10 20 30 40 50 60
Temneparypa ('C)

Pucynox 2 — 3aBUCUMOCTh BBIXOJHOIO CHUTHAJIAa CEHCOpa OT KOJIeOaHUN TeMIlepaTypsl Ipu
pa3nuuHbIX KoHUeHTpauusax CO

Komnemenmnocmmo-opuenmuposanmnas 3aoaua Ne 9.

B npuBeneHHol Ha pucyHKe cxeme pe3uctop R; mpeacramisieT co0oil MemnHOEe Co-
NPOTHUBIIEHUE C TemnepaTypHbM Koapduimentom o = 0,38 % / KenbBuH (TepMOMeETp co-
npotusienus TC). Hanpsokenue nutanust pasao SB. Conporusnenue TC npu 0 °C paBHo 1
kOwMm. [IpuBeneHHass cxema npeaHa3HayeHa Il U3MEPEHHs] TEMIIEpaTypbl B JUaNa3oHE
60...140 °C. OnpenenuTh cOMpOTUBIICHHE pe3nucTopa R,, obecrneunBaroiiee MaKCUMAITBHYIO
YYBCTBUTEIBHOCTh CXEMBI M PACCUUTATH ATY YYBCTBUTEIHHOCTD.

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 10.
B npuBenenHol Ha pucyHke cxeme pesuctop R, =200 Om. Tepmopesucrop R umeer

MOJIOKUTEIBHBINA TemnepaTrypHblil koddduiment o = 0,4 % / KenbBun. Hanpspkenue nu-
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tanusi paBHO SB. Ilpu temneparype 25 °C BBIXOAHOE HANPSHKEHUE U3MEPUTEIIBHOUW LETH
Usppix = 1,0385 B. Onpenenuts Hanpsixenue Uppx mipu 55 °C.

Z- . =l

Komnemenmnocmno-opuenmuposannas 3aoaua Ne 11.

Tepmopesuctop R; nmeeT monoxxutensHblid TeMIepatypHbid kodddunment o = 0,4
% / KenpBuH, a ero comportusienue npu temmeparype 0 °C paBHO compoTuBieHHIO R,.
Hanpsokenne nuranus pasao 10B. [Ipu temmneparype 20 °C BbIX0IHOE HAPSKEHUE U3MeE-
putenbHOi nenu Uppix = 4,596 B. Onpenenuts BennuuHy ommOKu B %, €CIM P BBIYHUC-
JICHUU TeMIIepaTypbl €€ HaXOAUTh U3 QYHKIIUH TPeoOpa30BaHUs ACTUTENS HAPSHKEHUS.

o

Ri |Upnix
4 'I"

2
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Komnemenmnocmno-opuenmuposannas 3adaua Ne 12.

Jatuuk Temriepatypsl R moakirouaeTcst AMCTAaHIMOHHO € TOMOIIBIO TPOBOJHHUKOB C
conporuBiieHussMU Rz = R4y = 20 Om. Ilpu Temneparype 0°C conmpoTUBIEHUS AETUTENS
HanpspkeHus paBHbl R = Ry = 200 OM. OnpeaenuTs OTKIOHEHUE YyBCTBUTEIBHOCTH €I~
Tenst HanpsbkeHus (%) OT HOMMHAJIBHOTO 3HAYEHUSI, BHOCUMOE COMPOTUBIICHUEM TPOBO/I-

HHUKOB.

I
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Komnemenmnocmno-opuenmuposannas 3adaua Ne 13.

Hatuuk temmeparypbl R1 noakiroyaercs JUCTAHIIMOHHO ¢ TOMOUIBIO IPOBOJAHUKOB
¢ conpotuBieHussMu R3 = R4 = 20 Owm. IIpu temneparype 0°C conpoTUBIEHUS IETUTENS
HanpsbkeHust paBHbl R; = Ry = 200 Om. Onpenenuth OTKJIOHEHUE SKBUBAJICHTHOTO OTHOCH-
TEJILHOTO U3MEHEHMS COMPOTHUBIICHUS aT4yUKa OT HOMUHAIBLHOTO (%), BHOCUMOE COMpO-
TUBJICHUEM MPOBOJHUKOB.

Bs
13— f

Komnemenmnocmuo-opuenmuposanuas saoaua Ne 14.

Jatuuk TemrnepaTypsl R; ¢ MOJOKUTENBHBIM TEMIEPATYPHBIM KOADOUIIUEHTOM O =
0,4 % / KeJbBHH MOJKIIOYAETCA AUCTAHIMOHHO MO TPEXIIPOBOIHON CXEME COMPOTHUBIIC-
HUSI ¢ TOMOIIBIO TPOBOAHUKOB € cOoNpoTUBICHUsIMA R3 = R4 = Rs = 20 Owm. [Ipu Temnepa-
type 0°C conpoTuBiieHUs AeauTenst HanpsbkeHus paBHbl R = Ry = 100 OMm. Onpenenutsb
TeMIIEparypy, usmepsemyro gataukoM, ecii U =5 B, Uppix = 2,9546 B, a U, = 0,2273 B.

U
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R l a
i =
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Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 15.
Hcnonb3yst rpadmku 3aBUCUMOCTH BBIXOJHOTO CHUTHAajla CEHCOpa MOHOOKCHJA YTiepoja
TGS2442 oT KOHIIEHTpAIMK ra3a U KojaebaHus TEMIIEPATYPhbl OKPYKalOIel Cpebl, Onpe-
JEIUTh MAaKCUMAJIbHYIO OTHOCUTENBHYIO NorpentHocTh u3Mepenus 30 ppm CO npu uzme-
HEHUU TEMIIEpaTyphl B paboueM Juara3oHe.
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PucyHok 2 — 3aBHCHUMOCTh BBIXOJIHOTO CUTHaJIa CEHCOpa OT KojieOaHul TemMrepaTypsl pu
paznuuHbIX KoHUeHTpausx CO

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 16.

Hcnonb3yst TUITOBBIE XapaKTEPUCTUKU TIpeoOpa3oBaHus MOIYIPOBOJHUKOBOTO CEH-
copa moHookcuaa yriepoaa TGS2442 npennoxuTh BUJ MaTEeMaTAUYECKOM MOJEIN CEHCO-
pa, TTO3BOJISIIOIIEH OIpEesATh BBIXOJHOM CUTHA MPHU KoJieOaHUsIX (haKTOPOB OKpYXkKaro-
et cpenpbl. Kakue dusnyueckue npouecchl jJexar B OCHOBE (YHKIIMOHUPOBAHUS CEHCOPA,
MOSICHUTh UX CBS3b C BUJIOM (DYHKIIMU MTPEe0Opa30BaHMUS.

RsfRo

0.1

1 10 100 1000 10000
KonnerTpaund rasa (ppm)
Pucynok 1 — 3aBucuMOCTh BBIXOHOTO curHaia ceHcopa CO OT KOHLIEHTpallUK Tra3a
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Pucynok 2 — 3aBHCUMOCTb BBIXOJIHOTO CUTHaJa CEHCOpa OT KojieOaHull TeMrepaTypsl pu

paznuyHbIX KoHUeHTpausax CO
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Pucynok 3 — 3aBUCMMOCTBH BBIXOJHOTO CHTHAJIa CEHCOpa OT KOJieOaHWM BIAXXHOCTH IMPHU
pa3nuyHbIX KoHHeHTpauusax CO

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 17.
Hcnonb3ys rpaduku 3aBUCUMOCTH BBIXOJIHOTO CUTHAJa CEHCOpPa MOHOOKCH/IA yTJie-

pona TGS2442 ot KOHLIEHTpalMU ra3a W KojeOaHUs BIAXKHOCTH OKPYKAIOLIEH Cpe.bl,
ONPEEIUTh MAKCUMAJIBHYI0 OTHOCUTENBHYIO norpemHocts usMmepenus 30 ppm CO npu

HU3MCHCHHHU BJIAXXHOCTHU B pa60qu JAUaria3oHe.
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PI/ICYHOK 1 — 3aBHUCHUMOCTH BBIXOOHOI'O CUI'HAaJIa CCHCOPAa COor KOHIOCHTPALIMU Ia3a
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Pucynok 2 — 3aBHCHUMOCTbh BBIXOJHOIO CHTHaja CEHCOpa OT KOJeOaHWM BIAKHOCTHU
MpU pa3InyHbIX KOHIeHTpauusax CO

Komnemenmnocmmo-opuenmuposannas 3aoaua Ne 18.

Hcnonb3ys rpaduku 3aBUCUMOCTH BBIXOJIHOTO CUTHAjla CEHCOPa MOHOOKCH/IA yTJIe-
pona TGS2442 oT KOHLIEHTpalMU ra3a W KojeOaHUs BIAXKHOCTH OKPY’KAIOLIEH Cpesbl,
ONPEIEIUTh MAKCUMAIBHYIO OTHOCHUTENIbHYIO norpemuocts uzmepenus 300 ppm CO npu
M3MEHEHUH BJIXKHOCTH B paboyeM Tuamna3oHe.
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Ethanol ]
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PI/ICYHOK 1 — 3aBUCHUMOCTH BBIXOOHOI'O CUI'HAaJIa CCHCOpPAa COor KOHIOCHTpPALIUU Ia3a
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PucyHnok 2 — 3aBUCMMOCTbH BBIXOJHOIO CHUTHaJIa CEHCOpa OT KoyieOaHUM BIaKHOCTU NPHU
paznmuyHbIX KoHUeHTpausx CO

Komnemenmmnocmuno-opuenmuposannas 3adaua Ne 19.

Hcnonb3ys rpaduky 3aBUCUMOCTH BBIXOJHOTO CUI'HAJIa CEHCOpa MOHOOKCHA yIJie-
pona TGS2442 oT KOHLEHTpalMU ra3a M KojeOaHUs BIAXKHOCTH OKPYKAIOLIEH Cpe.bl,
ONPEIEIUTh MAKCUMAIBHYI0 OTHOCUTEINIbHYIO norpemHocts uzMepenus 100 ppm CO npu
M3MEHEHUH BJIAXKHOCTH B paboyeM Tuamna3oHe.
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i Ethanol
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PI/ICYHOK 1 — 3aBUCHUMOCTH BBIXOOHOI'O CUI'HAaJIa CCHCOPAa COor KOHIOCHTpPALIUU I'a3ad
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PucyHok 2 — 3aBUCMMOCTBH BBIXOJHOTO CHTHAJIa CEHCOpa OT KOJieOaHWM BIAXXHOCTH IPHU
pa3nuyHbIX KoHHeHTpauusx CO

Komnemenmnocmmo-opuenmuposannas 3aoaua Ne 20.
B npuBenenHoil Ha pucyHnke cxeme pe3uctop R; mpencrasisier co0oil MeIHOE COMPOTUB-
JeHue ¢ TemrepaTtypHbiM kodddunrentom o = 0,38 % / KenbBuH (TEpMOMETp CONPOTUB-
nenust TC). Hanpspkenue nutanust paBHo SB. Conpotusnenune TC npu 0 °C paBHo 2 kOm.
IIpuBenenHas cxema npeaHa3HavYeHa g U3MEpeHUsl TeMrnepaTtypsl B quamna3one 90...150
°C. OnpenenuTh CONMPOTUBIEHUE pe3ucTopa R,, obecrnednBaroniee MaKCUMaJIbHYIO YyB-
CTBUTEJIBLHOCTH CXEMbI M PACCUUTATh ATY YYBCTBUTEIHHOCTb.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 21.

B npuBeneHHoil Ha pucynke cxeme pesuctop R, = 150 Om. Tepmopesuctop R
MMEET MOJIOKUTENbHBIN TeMmeparypublil koaduuuent o = 0,4 % / KensBun. Hampsike-
Hue nutanus pasHo 9B. ITpu Temneparype 25 °C BBIXOJHOE HANPSHKEHUE U3MEPUTEIBHOM
uenu Upgix = 1,0385 B. Onpeaenuts Hanpsixenue Upgix ipu 65 °C.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 22.

Tepmopesuctop R; nmeer nmonoxxurenabHbi TeMIepaTypHblil kodddumuent o = 0,5
% / KenbBuH, a ero conpotusienue mnpu temmneparype 0 °C paBHO compoTuBieHHIO Rj.
Hanpsoxenue nuranusa pasHo 10B. Ilpu temmnepatype 20 °C BBIXOJAHOE HAINpPSKEHUE W3-
mepurenbHoi 1ienu Ugpix = 5,596 B. Onpenenuts BenuunHy OOk B %, €CIU MPU BbI-
YHCIICHUU TeMIIepaTyphl €€ HaXOOUTh U3 (GYHKIUU MpeoOpa3oBaHUs ACITUTENS HaIpsiHKe-

HU.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 23.

JaTuuk temrnepatypbl R; nojakirovaercss AUCTAHIIMOHHO C IOMOILBIO TPOBOIHUKOB
¢ conporuBieHus MU R3 = R4 =4 Owm. IIpu temneparype 0°C conmpOTHBIICHUS AEIUTENS
HanpsokeHus paBHbl Ry = R, = 400 Om. Onpenennth OTKIOHEHWE YYBCTBUTEIBHOCTHU JE-
nutens HanpsbkeHus (%) OT HOMUHAJIBLHOTO 3HAYEHHUS, BHOCUMOE COMPOTUBIICHUEM IPO-

BOJHHKOB.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 24.

HaTtuuk TemrepaTypsl R1 noakitoyaeTcsi AMCTAHIIMOHHO € MTOMOIIbIO TPOBOIHUKOB
¢ conpotuBiieHus MU R3 = R4 = 30 Owm. I[Ipu temneparype 0°C conpOTUBICHUS CITUTENS
HanpsibkeHus: paBHbl R = Ry, = 300 Om. Onpenenuts OTKJIOHEHUE 3KBUBAJICHTHOIO OTHO-
CUTEJILHOTO M3MEHEHUsl COMPOTUBIIEHUS JaTurMka OT HOMHHaIbHOTO (%), BHOCUMOE CO-
POTUBIIEHUEM MMPOBOIHUKOB.

Bs
T 1— 2

Ry
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i

Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 25.

JlaTuuk Temnepatypbl R ¢ MOJOKUTENBHBIM TeMIepaTypHbIM KOAPOUITUEHTOM O
= 0,4 % / KeJbBHH MOJKIIOYAETCS JUCTAHIIMOHHO MO TPEXIPOBOJHON CXEME COMPOTHUB-
JIEHUS C OMOILBIO TPOBOJHUKOB C conpoTuBieHus MU R3 = Ry = Rs =30 Om. [Ipu temme-
patype 0°C compoTuBiieHHs AenuTens HanpsbkeHus paBHbl R; = R, = 300 Om. Onpene-
JUTh TeMIEparypy, uMmepsaemyro nataukoM, eciii U = 5 B, Ugpx = 3,9546 B, a U, =
0,2273 B.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 26.

Onpenenuts HEIMHEWHOCTH MpeoOpazoBanus Mpu KOAQOUIIMEHTe CUMMETPUN MO-
cToBoi cxembl k =1, ecnu BbixosiHOe HanpsbkeHue Ugpix = 0,1 B ipu HanpsixkeHuu nuta-
HUS MOCTOBOU cxeMbl 4 B.

2
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R2 Ry
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U Ef‘ " |
R, Rs
A T

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne 27.

Onpenenuts npu paboOTe B KAKOM TEMIIEPATypHOM [IHMANa30HE HEJIMHEHHOCTb
(GbyHKIIMK npeoOpa3zoBaHus MPU KOIPGUIIMEHTE CUMMETPUH MOCTOBOM cxeMbl k =1, He
npeBsicuT 1% eciu Tepmopesuctop Rjo0nanaer monoxuTenbHbIM TEMIEPATYPHBIM KO-
s punuentom o = 0,4 % / KenbBuH.
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Komnemenmnocmmo-opuenmuposannas 3adava Ne 28.

OrnpenenuTh HEIMHEHHOCTh MpeoOpa3oBaHus Mpu KOAOPUIIMEHTe CUMMETPUH MO-
cToBOM cxembl k =2, ecniu BeixoaHoe HanpspkeHue Uppix = 0,2 B pu HanpspkeHUU myTa-
HHSI MOCTOBOM cXeMmbl 6 B.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 29.

Onpenenuth npu paboOTe B KAKOM TEMIIEPATypHOM [MANa30HEe HEJIMHEHHOCTb
(GbyHKIIMK MpeoOpa3zoBaHus MU KOIPGUIIMEHTE CUMMETPUH MOCTOBOM cxeMbl k =2, He
npeBeicUT 2% eciu TepMope3ucTop R; 00iagaeT monaoKuTeabHbIM TEMIIEPATyPHBIM KO-
s punmentom a = 0,6 % / KenbBuH.
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Komnemenmuocmuo-opuenmuposanuas 3adaua Ne 28.

Onpenenutbs HEIMHEWHOCTH MpeoOpazoBanus Mpu KO UIIMEHTe CUMMETPUU MO-
cToBoi cxembl k =4, ecnu BbixosiHOE HanpsbkeHue Ugpix = 0,4 B ipu HanpsikeHuu nuTa-
HUS MOCTOBOU cxeMbl 8 B.

T Ueemx |
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IIIkana oeHUBaHUSI pellIeHUs] KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOM 3a/1a4HU: B
COOTBETCTBUU C JICHCTBYIOIICH B YHUBEpCUTETE OalIbHO-PEUTUHIOBOW CHCTEMOW OIICHH-
BaHME PE3YJIbTATOB IPOMEXKYTOUHON aTTECTAllMK 00yUYarOIUXCsl OCYLIECTBISIETCS B paMKax
100-6annpHOM MIKajbl, MPU 3TOM MaKCUMAaJbHBIA Oajll MO0 MPOMEKYTOUYHOM aTTecTaluu
o0yyYaromumxcs Mo o4yHou Gopme oOyueHHs cocTaBisieT 36 6aioB, O OYHO-3a04HOM U 3a-
ouyHo Qopmam oOyuenuss — 60 (ycranoBneno mnonoxenuem I 02.016).

MakcuManbHOoe ~ KOJIMYECTBO ~ OalioB 3@  pElIeHHe  KOMIIETEHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1auu — 6 0aJIOB.

bamn,  nonmyyeHHbld  oOyyaromuMmcs — 3a  peUIeHHe  KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHOW 3a7]aud, CyMMHPYETCS C OAJUIOM, BBICTABJICHHBIM €My MO pe3yibTaraM
TECTUPOBAHUS.

OOmmii 6aJuT MPOMEKYTOUYHOM aTTECTAIlMA CYMMHUPYETCS ¢ OaJlIlaMU, MOJTy4eHHBIMH
00YYarOLIMMCS IO Pe3yJbTaTaM TEKYILEro KOHTPOJIS YCIIEBAEMOCTH B TEUCHUE CEMECTpa;
cyMMa 0aJlIOB TIEPEBOIMTCS B OICHKY 10 AMXOTOMHYECKOW (JJIs 3aueTa) IIKajie CIICAyro-
M 00pa3oM:

CootsercrBue 100-0a/UTbHON M TUXOTOMUYECKOU KA

Cymma o6annoe no 100-v6annvuoi Ouenka no Ouxomomuueckoil
wiKkae wiKkae

100-50 3a4TEHO

49 u meHee HE 3aYTEHO




50

Kpumepuu oyenusanusa pewienus KomMnemeHmHOCHHO-0PUEHMUPOBAHHOU 3aA0a-
yu:

6-5 0asu10B BbICTaBIsIETCS OOYYAIOLIEMYCSI, €CITU PEIlICHUE 3a/1a4ll JEeMOHCTPUPYET
riiy0OKO€ TOHMMaHHE OOY4YaroIIMMCS MPEAJIOKEHHON MpoOJeMbl U Pa3HOCTOPOHHEE €€
paccMOTpeHHe; CBOOOAHO KOHCTpyHpyeMas padoTa MpeacTaBisieT cOO0M JIOTHYHOE, SICHOE
U TIPH 3TOM KpaTKOE€, TOUHOE OIMMCAHHUE XO0J1a PEIIeHUs 3aaun (ITOCIeI0BaTeIbHOCTH (MU
BBITIOJTHEHUS) HEOOXOAMMBIX TPYIOBBIX JIEHCTBUI) W (POPMYTUPOBKY TOKA3aHHOTO, Tpa-
BIWJIBHOTO BBIBOJIA (OTBETA); MPH 3TOM OOYUYAIOUIMMCS MPEATIOKEHO HECKOJIBKO BApPUAHTOB
pellIeHUs] WK OPUTMHAIIbHOE, HECTaHIapTHOE pelleHne (Wi Haubosee d3pPeKTUBHOE, WIH
HanboJee palMoOHAIBHOE, UM ONTUMAIIBHOE, WIIM €JUHCTBEHHO MPaBIIILHOE PEIICHUE); 3a-
Jada pellieHa B yYCTAHOBJIEHHOE IPENOJaBaTeNIeM BpPEMsl WM C ONEPEKEHUEM BPEMEHHU.

4-3 GaJsu1a BbICTaBISIETCS OOyYarolIeMycsl, €CJIM pEelIeHHe 3aJa4d JEMOHCTPUPYET
NOHMMaHHE OOYyYaroIUMCS MPENIOKEHHOW MpoOIeMbl; 3ajjauya pellleHa TUIIOBBIM CIOCO-
OOM B YCTaHOBJICHHOE ITpPEMo/iaBaTesieM BpeMs; UMEIOT MeCTO oO01ue ppasbl U (WiIK) HECy-
IIECTBEHHBIE HEJIOUEThI B ONTMCAHUH X0J1a PelieHus U (M) BbIBO/IA (OTBETA).

2-1 6asuta BbICTaBIsIETCS OOYyYalOLIEMYCS, €CIU PEIICHUE 3aJau JIEMOHCTPUPYET
MOBEPXHOCTHOE MOHUMAHHUE O00YYAIOUIUMCS MPEATIOKEHHON POOIEMBbI; OCYIIECTBIIEHA TT0-
MBITKA MIA0JIOHHOTO PEIICHUs 3a7a4d, HO TPU €€ PEIICHUU AOMYMIECHBl OMMOKA U (WJIH)
MPEBBIIIEHO YCTAaHOBIEHHOE MPENoJaBaTeseM BpeMsl.

0 0aJs10B BBICTABISIETCA 00YYAIOIIEMYCSl, €CIIM PEIlICHUE 331a4H IEMOHCTPUPYET He-
MOHMMaHUe O0y4YaloUIMMCs TPEUIOKEHHOW MpoOIeMbl, U (W) 3HAUYUTEILHOE MECTO 3a-
HUMAIOT 001111e (Ppa3bl U rOJIOCIOBHBIE PACCYKICHHUS, U (MIH) 337a4a HE PELIeHa.



