MWHUCTEPCTBO HAYKHM W BBICHIETO OBPA3OBAHHUSI POCCHUICKO
®EJIEPALIIN

HOSABPLCKA HHCTUTYT HE®THU U TA3A
(PUJIUAJ) PEJEPAJIBHOE FOCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHUS

«TIOMEHCKHI THAY CTPUAJBHBIMYHUBEPCHUTET»
(®uauan TUY B r.HosiOpbcke)

POHJ OHEHOYHBIX CPEJACTB

JUCLUTUIUHBL: ITIpombiciioBas reopusnka

HaIlpaBJICHUE IIOATOTOBKU: 21.03.01 Hedreraszosoe nemno

HaIlPaBJIEHHOCTD: IKCmiIyaTanus H 00CayKUBaAaHHE 00BEKTOB
A00bIYH rasa, rasoKoHJeHcarta H

MOA3eMHBIX XPaHUJIHIIL
dbopma oOyueHus: OYHO-3204YHAS



@DOH/T OIICHOUHBIX CPEJICTB pa3paboTaH B COOTBETCTBHH C YTBEPKACHHBIM y4eOHBIM IUIAHOM OT
22.04.2019r. u tpeboBanusimu OIIOII BO mo nampasnenuto noarotoBku 21.03.01 Hedrerazosoe
7Ie7I0, HANPaBIEHHOCTh JKCIUTyaTalus U oOCIIy>KMBaHUE OOBEKTOB JOOBIYM ra3a, ra30KOHJEHcaTa U
MOJI3EMHBIX XPAaHWIUII K pe3yIbTaTaM OCBOCHUS AUCHUILTUHBI [IpombIiciioBas reopusuka.

@OHJ OLIEHOYHBIX CPEJICTB PACCMOTPEH
Ha 3acelaHuy KadeIpbl MPUKIIaJHONH MaTEMaTUKU M €CTECTBEHHOHAYYHBIX JUCIUILIHNH
ITpotokon Ne 9 ot «15» mas 2019 1.

3asenyromuii kadeapoit O.C. Tamep

s S |
%\\\ \
> )
\

COI'JTACOBAHO:

3aBeayIOMIHi BBITYCKAIOIICH Ka(bezlpoﬁ/ ": /74~ A B.Koznos
«15» mas 2019 1.

@DOoH/ OLIEHOYHBIX CPEJICTB pa3padoTa: "’@

T.E. llleBuuna, nouent kadenpst IMEH/I, k.¢.-M.H.



1. Pe3ysabTaThl 00y4eHus 10 JUCHUILIHHE

Tabmuma 1.1

KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIINH

Ko v HauMeHOBaHUE UHIMKATOPA
noctmwkennst komneternun (M/1K)

Kon 1 HaumenoBaHue pe3yiabTara
06y‘{eHI/I$I IO JUCIUIITTMHE

(MoymH0)

YK-1. CnocobeH ocymiecTBIsTh
MOUCK, KPUTUIECKUI aHATIN3 U

VK-1.5.BoiaBienne CUCTEMHBIX
CBSI3€M M OTHOIICHUH MEXKIY

3nars  (31):
Iap IUT MBI

IIPUHATBIC

YMmers (Y1): BbIABIATH
CUCTEMHBbIE CBSI3M U OTHOIICHUS
MEXIY M3y4aeMbIMU
SBJICHUSIMU, TPOLIECCAMH /WU
00BbEeKTaMHU

CHHTE3 HH(pOpMaIHuHy, M3y4aeMbIMU SIBIICHUSIMH, -
NPUMEHSATh CUCTEMHBIM MOAXO0J] | IpoLleccaMi W/ O0BEKTaMu Braers (BI):
JUISL PEUICHUS TIOCTaBICHHBIX Ha OCHOBE IPUHSATON HaBbIKaMHU BBIABIICHIA
sanad HaparMBl CHCTEMHBIX cBsi3ei u
OTHOUICHUH MEXTY
U3y4aeMbIMH SIBJICHUSIMH,
nporeccaMu W/Miau 0O0beKTaMH
Ha OCHOBE IIPUHATON
napagurMsl
IKC-10.2 Pa3pabaTbIBaeT mian 3uarb (32): TEXHUKY
MIPOBEICHHUS HEOOXOAMMBIX | IKCIIEPUMEHTA, IPOBOANUTH
HKCHEPUMEHTOB, 00padaThIBaeT | IKCIIEPUMEHTAILHBIC
Y MHTEPIPETHPYET NOJTYYEHHbIE | UCCIEJOBAHUN npu
pe3yabTathl. Jlernaer BRIBOABI BBITTOJTHEHUH 71a00paTOPHBIX
pabot
YmeTh (V2):
o0pabaTbIBaTh pE3yJIbTaThI
UCCIIEIOBaHMS, MOCTPOUTH
rpauKy ¥ aHAJTM3UPOBATH UX
MKC-10. CiocoOHOCTH Brnaners (B2):
MIPOBOJIUTH NMPHUKIIAHBIE croco0amMM  OLEHKH CTENEHHU
HAyYHBIE UCCIIEJIOBAHUS TI0 JOCTOBEPHOCTH  PE3YJIbTaTOB,
npobiaemaM HedTerazoBoi IOCTPOCHHEM  BBIBOJIa  Ha
OTpAaciH B COOTBETCTBUH C OCHOBE pe3yabTaToB
BbIOpaHHOM cepoii VICCJIEJIOBAHHUS
npodeCCHOHATEHON IMKC-10.3 Ucnonp3yeT Gpusuko- 3nate (33): OCHOBHEIC
JeSATeIbHOCTH MaTeMaTHYeCKU ammapar s | 3aKOHbl (U3MKH B YCIOBHUSX

peIIeHus pacyeTHo-
AHAJTUTHYECKUX 3ajad,
BO3HUKAKITNUX B Xonae
npodeccroHanbHOI
JeSITEIbHOCTH

KOHKPETHOH 3a/1a4u

YMmeTh (V3):
HCIIOIb30BAThH ¢buznueckue
bopmybl JUIs aHanm3a
3aBUCHMOCTEN MEXY
pa3IMYHBIMU BeJTMYMHAMU
Bnagets  (B3):  cmocobamu

000CHOBaHHUS BLI60pa METOJ0B
PEIICHUA SallaHI/Iﬁ B IMPAKTHUKO-
OPUCHTHUPOBAHHBIX CUTYAlHUAX

2. ®opMBbI ATTECTAIUM 10 TUCHUILITHHE

2.1. ®opMa NpoMeKYTOUHOM aTTECTALIMU: IK3AMEH.




Crioco0 npoBeeHus MPOMEXYTOUHOM aTTecTallii: TeCTUPOBaHUe.

2.2. ®opMbI TEKYIIIEH aTTECTALIUM:

Tabmuma 2.1
No ®dopma o0yueHus
/T 0300
1 | BemonHeHnenabopaTtopHbIX paboT
2 | Tecr
3 | BoimonHeHne KOHTPOJIBHBIX paboT

3. Pe3yabTaThl 00yueHHs 110 JUCHHUILINHE, IOJJIesKALMe IPOBEePKe NP NPOBeeHNH TeKylleil u
NPOMEKYTOYHOM aTTecTallul

Ta6muma 3.1
CTpyKTYpHBIE DJIIEMEHTHI OHGHO‘IHBIG cpeacTBa
,HI;/)I}(/:HI/I}II'IFJ)'II/IHH/MOL[YHH Koz pesynsrara :
No o0y4eHus o
/T Homep Hupaxririeckue TUCTIATIITNHE/ MO T Texymas arrectanus Hpomexyroun
paszena € IUHULIBI o asl aTTecTanusl
(IpeIMETHBIE TEMBI)
OO0mue cBeacHUS 31, V1, Bl1, TECT, TECTUPOBAHUE
0 TeopU3NICCKUX 32, VY2, B2, BBITIOJIHCHHE
1 1 MeToAax 33, ¥Y3,B3 nabopaTopHbIX paboT,
HCCIIeIOBAHUS BBITIOJTHCHHE
CKBa)KHH. KOHTPOJIbHBIX paboT
Metonsl I'UC mis 31, V1, Bl, TECT, TECTUPOBAHUE
U3y4EHUS 32,2, B2, BBIIIOJIHEHHUE
2 2 re0JIOTHYECKUX 33,V¥3,B3 n1abopaTOpHBIX padoT,
pa3pe30B CKBAXKUH BBITIOJTHEHHE
KOHTPOJbHBIX padboOT
N3yuenue 31, V1, B1, TECT, TECTUPOBAHUE
TEXHHISCKOT' O 32, VY2, B2, BBITIOJIHCHHU
3| cocTosIHUS 33,¥3,B3 es1abopaTopHBIX padoT,
CKBa)KHH. BBITIOJTHCHHE
[Tepdoparms KOHTPOJBHBIX paboT
Hccrnenosanus 31, V1, Bl, TECT, TECTUPOBAHHE
JEUCTBYIOLUX 32, VY2, B2, BBITIOJIHEHHUE
4 4 CKBaYKUH 33,V3,B3 n1abopaTopHbIX padoT,
BBITTOJTHEHHUE
KOHTPOJBbHBIX paboT

4. ®oH/1 OLICHOYHBIX CPEICTB

4.1. ®OHJI OIICHOYHBIX CPEJICTB, MMO3BOJISIOLINE OLIEHUTH Pe3yIbTaThl O0yYEHHs MO JUCLUIUINHE,
BKJIIOYAET B ce0s1 OLICHOUHbIE CPEACTBA JIsl TEKYIIEH aTTecTalli U IPOMEXYTOUHOM aTTeCTalliH.
4.2. ®OHJ OIICHOYHBIX CPEJICTB JJIs TEKYILEH aTTeCTalluy BKIIOYALT:
- KoMIUIeKT BorpocoB K TecTy 1 — 50 mt. (Ilpunoxenwne 1);
- KOMIUIEKT BONpPOCcOoB K TecTy 2— 49 mr. (IIpunoxenue 2);
- KOMIUIEKT BorpocoB K TecTy 3— 51 mt. (ITpunoxenue 3);
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- KOMIUICKT THITOBBIX 331aHu# 110 Teme: «OO0mIre MPUHIUIBI TeOPU3NISCKUX HCCIICIOBAHUI
B ckBaxuHax» - 30 BapuaHTOB (MPHUBEICHBI B METOIMUCCKUX YKa3aHUSAX IO MOJTOTOBKE K
1abopaTOpPHBIM paboTam);

- KOMIUICKT THIIOBBIX 3aJlaHul 10 TeMe: «VI3yueHue 30HI0B IEKTPUUIECKOTO KapoTakay -
30 BapuanTOB (MPHBEICHBI B METOAMYCCKUX YKA3aHHSX IO MOJTrOTOBKE K J1aOOpaTOPHBIM

paboram);
- KOMIUIEKT THUIOBBIX 3aJaHuil 1o Teme: «V3ydyeHue mNpUHLMIA 3alUCH YyIEeIbHOU
JIEKTPUYECKOW TMPOBOJMMOCTH TOpHbIX mopoa» - 30 BapuaHTOB (TIpUBEIEHBI B

METOAMYECKHX YKa3aHHSX I10 IOATOTOBKE K JIAOOPATOPHBIM paboTam);

- KOMIUIEKT TUIIOBBIX 3aJaHUi 110 TeMe: «Teopust TeMiepaTypHbIX U3MEPEHUN B CKBAXKUHE»
- 30 BapuaHTOB NpPHUBEIEHbl B METOJMYECKUX YKa3aHUAX IO MOJArOTOBKE K JIAOOPATOPHBIM
paboram);

- KOMIUIEKT THUIOBBIX 3aJaHuil Mo Teme: «OCHOBHBIE 3aKOHBI B3aMMOZICUCTBHS sIEPHBIX
U3JIydyeHUd ¢ BemlecTBoM» - 30 BapuaHTOB (NpPUBEICHBI B METOJMYECKUX YKa3aHUSX II0
HO/TOTOBKE K JIAOOPATOPHBIM PaboTam);

- KOMIUIEKT THIIOBBIX 3aJaHui 1mo Teme: «MHauKaTopsl (AeTekTopsl) mimydenus» - 30
BapHaHTOB (IPUBEICHBI B METOAMYCCKHX YKa3aHHSX [0 IOATOTOBKE K JIaOOPaTOPHBIM
paboram);

- BapHaHThl 33JlaHMil K KOHTpOJbHOW pabore 31 BapuaHT (MpUBEICHBI B METOAWYECKHX
YKa3aHUSAX TI0  CaMOCTOSTEIBLHOM paboTe 00yUYarOIMXCS U M3YYCHHIO JUCIUILIHHBI)

4.3. ®oHA OLIEHOYHBIX CPEACTB ISl IPOMEKYTOYHON aTTECTALlUU BKIIIOYAET:
- KOMIUJIEKT TECTOBBIX 33/JaHUN JJI1 MPOMEXKYTOUHOM arTecTanuu mo aucuumiuHe — 50 1mrT.,
pa3metens! B [Ipunoxenuu 4.



[Tpunoxenue 1

MWUHUCTEPCTBO HAVKHM W BBICHIETO OBPA3OBAHHUS POCCHICKON
®EJEPALIIN

HOSBPHbCKA MHCTUTYT HE®THU U TA3A
(PUJIHAJ) PEJEPAJIBHOE F'OCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHMS

«TIOMEHCKHI I/IHI[YCTPHAJILHBIﬂYHHBEPCHTET»
(®uauan TUY B r.HosiOpbcke)

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

@doHa TECTOBBIX 3aaHUM
o qucuuiimae [lpombiciioBast reogpuszuka

Tecm 1
1. Pacmudpyiite a6opesuarypy 'MC
A) reonH(pOpPMAIIMOHHBIE CUCTEMBI b) reodusuueckne  ucciuenOBaHHA
CKBa)XMH
B) reousnveckue U3MEPEHUS I reousnyueKast uHpOpManus
CTPYKTYP 3€MHOU KOPBI celicMopa3BeaKU
2. YcTaHOBHTE COOTBETCTBHE MeK1y 0003HAYECHHSAIMHU BHA0B KapoTaka U UX
HAa3HaYeHHueM
1. KC 2. ITK
3. AK A) wu3yueHue B pa3pe3ax CKBAKUH

JIMTOJIOTHYCCKOTO CcOoCTaBa MOpoa Io HuX
CIIOCOOHOCTH pcarupoBaTb Ha IoJIC
KOPIYCKYJISAPHOI'O U3JTYyYCHHUA

b) wu3yuennme B  pa3pe3ax  CKBaXHUH B) wusyueHue B paspe3ax CKBaXHH
JUTOJIOTHYECKOT0 COCTaBa TMOPOJA IO MX | JIMTOJOTMYECKOro cOocTaBa MoOpoJ IO X
CIIOCOOHOCTH pearupoBarb Ha noJie | BUOpaIlMOHHOE TT0JIe

UIEKTPUUYECKUX  3apsloB  Ha  TpaHMLAX
pa3aeioB cpeq

3. TUC, corinacHoO NPHHATON TEPMHMHOJIOTHM, eIllleé HA3BIBAIOT KapoTakeM, a B

HEPTEra3soBbIX CKBAKHHAX — ceveeeennrennecnnncnnns reo(pu3nKou
4. Cxsaxuna npu npoussojactse 'MC BoicTynaer B KauecTBe:
A) reopuznyeckoro npopuis b) reodusnueckoro moayns

B) reoduznuexoil CTpyKTyphl I') Bc€ nepeunciieHHOE BEpHO




5. Kak Ha3biBawTcsi ycTpoiicTBa 3 1 4 Ha npuBeieHHOM cxeme npou3BoacTea TUC?
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6. B ckBaxuuubix npudopax I'MC perucrpatopoM reousnyeckux moJiei

Ha3bIBACTCH:

A) naT4uk noss b) ncrounuk mosst

B) pe3ucTopHblii KOMMyTaTOP B) cuéruuk I'eiirepa-Mriosiepa
7. BcraBuTh NponylieHHbIE CJI0BA B NMPEAJI0KEHUH: [ TMHUCTBIE YaCTHLIBI
0CEIal0T Ha CTEHKE CKBa)KUHBI, U 00pa3zyercs ............ , KOTOpasi NpenATCTBYET Pa3pyLICHUIO

MOpoaAbl U CHHUKACT I[ﬂJ'II;HGﬁHICC MMOCTYIIJICHUC (1)I/IJ'II>TpaTa KHUAKOCTHU B IJIACT

8. Haiigute cooTBeTcTBHME MeXKIY O0003HAYeHHMEM U (PAKTHYECKHM COCTOSTHHEM
AMAMETPOB B CTBOJIE CKBAXKHHBI MOCJIe €€ OypeHusi:

1) d. 2) Uiy
3) dg A) 1uameTp MpOMBITOH 30HbI
b) nuamerp xaBepHbI B) nuamerp cKkBa>KUHBI

9. IloueMy B CKBa:KMHe IPH KapOTa)KHBIX HCCJIEI0BAHUAX, KAK M B Ha3eMHOIi
reogusuke, perucCTPUPYIOT NMPEUMYIIECTBEHHO KAXKylIMecs NapaMeTpbl?

A) BrusieT 6ypoBoii pacTBOp b) pasmep H3MEpUTENBHBIX AaTYMKOB
HE BO BCEX CJIy4asX COOTBETCTBYET TOJIIIHMHAM
IJ1aCTOB
B) moxm Bo3ageiictBueM OypoBOro ') Bc€ nepeunciieHHOE BEPHO
MHCTPYMEHTA YaCTHMYHO M3MEHAIOTCS (PU3MKO-
XUMHYECKHE yCIOBUS €CTECTBEHHOT'O

3aJICTaHUA MOpOA B IPUIICTAOINIEM K CTCHKC
CKBAXXHMHBI IPOCTPAHCTBC

10. U3meHsII0TCSI JIM B pa3pe3ax CKBa:KHH re0CTaTHYECKOE JaBJIeHUE U TeMIepaTrypa?

A) na ‘ b) ner

11.. TIIpomo/kuTe: mpouecc HWHTEPHPeTALUH KAPOTAKHBIX JAMArpaMM, OCOOEHHO
KOJINYeCTBEHHOM, TPe0yeT MOCTAHOBKH U PEIUCHHS MPAMBIX cevveencnnenes

12. TIpu npousBoacTBe I'MC TpebOyercsi nmpuMeHeHHE TeJleU3MEPUTEIbLHBIX CHCTEM,
BKJIHOYAIOIINX:

A) naT4uk 1o (CKBaXKUHHBIN pUOop) b) kanman mepemaum wH)OpMaUU
(KapoTakHBIN Kabelb)
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B) AJICKTPOHHBIC 0JIOKH I') Bcé nepeunciaenHoe BEpHO
(KOTOMMITYJTHCHBIE WA 9aCTOTHO-
MOJTyJTUPOBAHHEIE, CTIIOCOOHBIE K
OJTHOBPEMEHHOH PETUCTPAlliU  HECKOJIBKUX
apaMeTpoB

13. Kakue u3 nepeuncieHHbIX MeToa0B 'MC mosyuyniu HauMeHbllee MPUMEHEHHE B
NMPaKTHKE re0JI0ropa3BeloyHbIX pador?

A) BJIIEKTPOMArHUTHbBIC b) pagnoakTuBHbBIE
B) akycTuueckue I") MarHUTHBIE U IPaBUMETPUUECKHE
14. Kaporax meronamu KC Ha ocHoBe:
A) oJst MMOCTOSIHHOTO u b) paaroBonHOBOTO OIS
KBa3UIIOCTOSSHHOTO TOKA
B) rpaBuTanimonHoro nosus I') TerioBoOrO MO
15.TUC wmeromamu KC ocHOBaHbBI HA HMCHOJIb30BAHHHU HCKYCCTBEHHO CO3IaHHOIO
nojs?
1) na ‘ 2) HeT
16.TUC wmetomamu IIC ocHOBaHBI Ha HMCHOJb30BAHUH HCKYCCTBEHHO CO3aHHOIO
noJisi?
3) na | 4) Her

17. Ha npuBeieHHON cXeMe JJIeKTPHYECKOr0 KapoTaka Kako u3 kaHajaoB (1 mim 2)
cayxut ajs perucrpanun KC?

Ml

\

18. Kakoii mapameTp noJjisi perucTpupyercsi M3MepuTeIbHbIMU 3JI€KTPOAAMH 30HIaAMHU

KC?.
A) pa3HOCTh NOTEHIIUAJIOB b) noreHnuan 3JeKTpUYECKOro noJs
B) nnotHOCTH TOKA ') snexTpuyeckas HHAYKIHUS
19. Npunnun B3anmMuocTu B 30H1ax KC cocrout B TOM, 4TO:
A) MeHseTcs OJMH H3 NUTAIOIIMX b) 1Ba wu3MepUTENbHBIX AJIEKTPOIA
AJIEKTPOIOB HA OJIUH U3 U3MEPUTEIbHBIX MEHSIOTCS MECTaMH
B) 1nBa  nurarommx — 3JeKTpoaa I') MeHsroTCSl MecTaMH U3MEpPUTENIbHbBIE
MEHSIOTCS MECTAMU Y IUTAIOIINE AIEKTPOIbI
20.30Ha ¢ OAHUM NHTAIUIMM 3JIEKTPOIOM HOCUT HA3BAHHME ........., 4 C JIBYMA
MHTAIOIMMH ..euvnnnnnns

21. Eciin paccTosiHUE MEKAY M3MEPUTEJIbHBIMHU YJIeKTPOIaMH BeJHKO, U OJMH U3 HUX
NPHOJINKEH K MUTAIIIEMil 2JIeKTPoAay, TO 30HA KC HOCHT Ha3BaHME ...ccuvenerneenn

22. Ecu paccTosiHMe MeXIy HM3MepPUTEJbHBIMH JJIeKTPOAAMH Majlo, U HX UEHTP
YAAJIEH OT MUTAIIET0 3J1eKTPoAa, TO 30H1 KC HOCHT HA3BAHME «.vvvuvnrennnnnenn

23. B npuBeieHHOM cxeMe onpeaeanTe Kakoii nu@poii 0003HaUeH KPOoBeJbHbIN 30H]1
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24. OnpeneuTe COOTBETCTBHE COOTHOIIEHHS]I MOIIHOCTH IJIACTOB € JJIMHAMH 30H/10B

KC:
1. mracT OOJIBLION MOIIHOCTH 2. TUTaCT CPEAHEH MOIHOCTH
3. uact MaJioil MOLTHOCTH A) pasmep 30HIa 0OJbIIE MOLIHOCTH
IJacTa
b) pa3mep 30HIa MEHBIIE MOIIHOCTH B) pasmep 30Hma paBeH MOIIHOCTH
miacra I1JacTa

25.1lpu 3amMcH  KapoOTa)KHBIX HMArPaMM BbIOHMPAIOTCS

yciaoBusgs HMX
perucrpanum, To €CTb T€¢, KOTOPbLIC B Hameqmeifl CTCNCHU MO3BOJAT BbIICJIUTD
I'PAHUIBI IVIACTOB U O0XAPAKTCPU30BATH UX JIMTOJOITHYCCKYIO IPUHAMJICKHOCTD

26. UuTepnperanys KapoTa:kKHbIX KpuBbIX Bcex MeTo10B 'UC, cocTonT B:

A) mepBUYHOM 00pabOTKE TUarpamMm b) reoduznueckoli HHTEpIpETAIMT

B) reonoruueckoi nHTEpIpETAIUU I') Bc€ nepeunciieHHOE BEPHO

27. O0paboTKa KAPOTAKHBIX THATPAMM CBOJIMTCH K:

A) TpuUBEIEHHMIO  pEe3yNIbTAaTOB K

OMPCACIICHHBIM FJ'Iy6I/IHaM N CUCTEMC OTCUYCTOB

b) yuery u ycTpaHeHuto anmnapaTrypHbIX
U IPYyruX NOMeX

B) HaxoxaeHuIO TpaHUIl IUIACTOB U

CHSTHIO IIOKa3aHUMN

I') Bc€ nepeunciieHHOE BEPHO

28. I HeNpOHMIAeMbIX ILUIACTOB KaKHe

noxkasatreJiu U3 MNPUBCICHHLIX HeE

HCIOJIB3YIOTCS IPH KOJINYeCcCTBeHOM nHTepnperanun KpuBbix BK3:

pu - YOC nnacra

pc— YOC mpombiBaronieit sxugkoctu (0ypoBoro pacTsopa)
L, — uinHa 30H7a (715 rpagueHT-30H,10B paccrosiuue A0 unu BO,
a JUIs TIOTEHIMAI-30H10B — paccTosiaue AM)

dc — AMaMeTp CKBaXKUHBI
Psn — YIOC 30HBI IPOHUKHOBEHMS
D — nuameTp 30HBI IPOHUKHOBEHHSI

A) pa¥ pe

b)p. uL,;

B) p;yu D

INL,uD

29.

Kak pacmimn¢gpoBbiBaeTcs TeXHOJIOTUs

BK3?

A) 6e33JIeKTPOHBIN KapOoTax 3arucu

b) 6okoBOE KapOTaXXHOE 30HIUPOBAHHE

B) 6oxoBoit KC-30H1

I') Bc€ nepeunciieHHOE BEpHO

30.

B xakom mamrabe crpositcs najgerku bK3?

A) B GmitorapuMugeckom

b) B apudmernueckom

B) B nonynorapudgmuueckom

I') B acuMOTOTHYECKOM

31.

JL1sl npoHNIaeMbIX NJIACTOB NPUMEHSIOT najeToyHble kKpuBblie BK3:

A) OTHOCTIOMHBIC U JBYXCIIOMHBIC

b) nByxcnoitnbie u TpEXCIONHBIE

B) Tpéx- u yeThIpEéXCiOliHbIE

I') Bc€ nepeuncieHHoe BEpHO

32.

BK3 3akiouyaercsi B HM3MepeHUH
HECKOJIbKMMH  OJHOTHITHBIMU

30HAAMH

Px B 3aJaHHOM HHTEPBAJI€ CKBa’KUHbI

(rpaaMeHT- WJIM  TOTEHIHAJ-),

OTJIMYAIOIIUMHUCS 10 NAPAMETPY .eveveennrnnnnn.
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33.B ciayyae HaaMyus NOBBILAKINET0 WJIH MNOHWKAKIIEI0 TPOHHUKHOBEHMS,
¢paxTuyeckne kpusBble BK3 He coBmagawTr ¢ TeopeTMYeCKHMMH 2-X-CJOHHOM
najerku. B mnepBom ciiyyae ormeqaercs ......... PakTHYECKOl KPUBOM, a BO BTOPOM

34. OTHOCATCST JIM K MeToJaM CONPOTHBJIEHHI MHKPOOOKOBOIi, TOKOBBIiH U
AMBEPreHTHbIN KapoTasku?

A) na ‘ b) Her

35. Kakasi cxema u3MepeHuii n300paxkeHa Ha pucyHke?
a
§
M

7 3 - rz
Z ~ -
/ | % oy
I 7 < — ot
| . A o 11 AN
7 | g N N
7 “ // \\\\ \N
; | ‘ P 2 Do
N SIS
% | " % N \
NNETHTIN
| NRIEN
g \ N M\
\ N ﬁ::uf
i 2 A
—J N
7 N AN
A) MUKpKapOTax I'paIn€HT-30H10M b) MUKpOKapoTax MOTEHIIUAI-30H]I0M
B) wMumkpokapoTraxx moTeHUMal- U I') MukpoOOKOBOI1 KapoTax

IpaJIMeHT-30HIaMU
36. Kakue 3a1a4u pemialoTcsi ¢ NOMOIILK) MHKPOKAPOTAKa CONMPOTHBJICHMI ?

A) ompeneneHre TONLIMHBI TNIMHUCTON b) pacujcHEHHE IIPOJYKTUBHBIX
KOpKH IJIaCTOB HAa IMPOHUIACMBIC U HCITPOHUITACMBIC
B) onpenenenue rpaHuil MmjaacToB U UX I') Bc€ nepeunciieHHOE BEPHO

3¢ GEKTUBHON TONITHHBI
37. PesauctuBumerpust — meroq I'MPC, npennasnaveHHblid 151 u3mepenues YIC

38. B uéMm pasiMyne CKBa)KHHHOIO M IOBEPXHOCTHOI0 Pe3MCTHBUMETPOB?
A) B pa3IMYHBIX 3JIEKTPOHHBIX CXEMax b) B HeonuMHaKoBOM pa3Mepe MEXIy
MUTAIOIMHA u U3MEPUTENIbHBIMU
AEKTPOAAMHU
B) B HeoguHakoOBOW KOHCTPYKIUU I') Bc€ nepeuncinenHoe BEpHO
pruboOpoB
39. Yto coboii nmpeacTaBiisieT TOKOBBIH KapoTaxk?
A) KapoTaxx U3MEpEHHUs CUJIBI TOKa IO b) kaporax ompeneneHus yaeabHOTO
CTBOJIy CKBa)KMHBI AEKTPUYECKOTO COINPOTUBIIEHUS IIJIAaCTOB B
CTBOJIE CKBaXKHHBI
B) KapoTax oIpeAcIeHus ') wMomubuUMpOBaHHBI  BapuUaHT
COIPOTHUBIIEHUSI OYpPOBOTO PAacTBOpa B CTBOJIE | METOAA KaKYIIUXCS COMTPOTHUBIECHUI
CKBa)KHHBI
40. Metoa ckoab3simimx KOHTAKTOB (MCK) 3T0 pa3HOBHIHOCTH?
A) TOKOBOTO KapoTaka b) MuKpOCeIeKTUBHOTO KapoTaka
B) kaportaxa MUKpO30HIaMH I") CKBaKMHHOM KaBEPHOMEHTPUU

41. HaiiguTe COOTBETCTBHE MexAy a00peBHMATYpOidi M CYIIHOCTHIO MeETO/J0B
3JEeKTPHYECKOr0 KapoTaxka ¢ (OKyCHPOBAHHBIMH 30HIAMHU
1) JIBK 2) BK
3) MBK A) MHUKPOKAapOTaX C (HOKYCHPOBKOM
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IMUTAIOIINX 3JICKTPOO0B

Bb) xaportax c (oxycupoBKOi
IIUTAIOUIMX JIEKTPOJIOB

B)  kaporax ¢ (dokycupoBKoi

N3MCPUTEIIBHBIX 3JICKTPOJ0B

42. KaKYIO PAa3HOBUIHOCTL KapoTaika NOSACHAKT IPEACTABJICHHbIC CXeMbl?

A) TOKOBBII KapoTax

b) xkaporaxx METOIOM CKOJB3SIIHUX
KOHTAaKTOB

B) nuBepreHTHBIN KapoTax

I") MuKpoOOKOBOI KapoTaxK

43. Buabl 60KOBOT0 KapoTasKa:

A) TpEX3IEKTPOIHBIN

b) cemuanexkTpoaHbIi

B) neBsatu sneKkTpoaHbIN

I') Bc€ mepeuncieHHoe BEPHO

44. Yemy paBHa ri1youHa 3-X 3J1eKTPOJIHOT

0 30H/1a 00KOBOI0 Kapora:ka?

A) TPEXKPATHOMN JUTUHE
SKPaHUPYIOIIETO AIEKTPOAa

b) nnune 30812

B) nosoBuHe nnuHe 30H1a

I') AByxKpaTHOM AJIMHE 30H/1a

45. KakoBa KOHCTPYKTHBHAs1 0CO0EHHOCTh

30HI0B MHKPOOOKOBOI0 KapoTama?

A) Ha OpPWKUMHOM  PE3MHOBOM
OalIMake pa3MeleHbl TOUEUHbIE AIEKTPOIbI

b) Ha  OpPWXKUMHOM  pPE3MHOBOM
OammMake  pa3MelleHbl  JBa  JIMHEHHBIX
SKpaHHBIX DJJIEKTPOJAa U OJMH TOYEHHBII
TOKOBBII

B) ©Ha nOpwXUMHOM  pPE3HMHOBOM
OamiMake pa3MelleHbl KpPYroBOM 3aMKHYTBIH

I') TpEXdnexTpoaHbI 30HJ MAaJoro
pasMmepa, MMOMEIIEHHBIN B OXPpaHHBIN

SKpaHHBIA AJNEKTPOA M OJUH TOYEYHBIN | mepHopUpOBaHHBIN AUIIEKTPUUECKUN KOXKYX
TOKOBBIN JJIEKTPOJ
46. Oco0eHHOCTh YCTpPOiicTBa IJIACTOBBIX HAKJIOHOMEPOB HAa OCHOBE 30H/0B
MHMKPOOOKOBOI'0 KApOTaKa:
A) CKBaXUHHBIM MpUOOP, HA KOTOPOM b) CKBa)XMHHBIN npubop 3-x
II0  OKPYKHOCTM  MMEETCS  HECKOJBKO | 3JIEKTPOJHOTO O0KOBOTO KapoTaxa,
MPHKUMHBIX OarMakoB c 30HJIaMH | BKJIFOYAKOIIMI MHUKPONPOLECCOPHBIA MOAYJb

MI/IKpO6OKOBOFO KapoTaxxa

IJId BBIYUCIICHHUSA YTJIOB HAKJIOHA IUIACTOB B
CKBa>XHHC

B) ckBaxuHHBINA TPUOOP € BBIABHKHBIM
CKaHUPYIOIIUM OJIOKOM JJii PEerucTpaluu
I'PaHULl, IEPECEKAEMBIX CKBAKUHOM IJIaCTOB

I')  ckBaxuHHBIE  mpubop  7-mu
JNEKTPOIHOTO OO0KOBOTO KapoTaa,
BKJIIOYAIOIUNA MHUKPOIIPOLIECCOPHBIM  MOJYJIb
JUISlL BBIYMCIIEHHMS YIJIOB HAaKJIOHA ILJIACTOB B
CKBa)KMHE

47. Kakne KapoTaskHble KpPHBBbIE CONOCTaBJIeHbI HAa CBOJHOM pa3pe3e YroJbHOM

CKBA’KUHBI ¢ AaHTPAIIMTOBBLIM njacrom?
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InyBuHa, M
MHgerckl
NNAcToE
Nuronor.
KONOHKa

160 320
L1

2 _/'_/'_

AR0 O 20 40 &0 Cmim
| |

£

]
1

R

504

B0+

) TIeCHaHME % H3BECTHAK

e
ITOIB /////// ANEBPONHIT

A) numamerpa CKBa)XKMHBI U YAEIBHOTO b) KaKyLIerocs YAEIBHOIO

COIIPOTHUBIICHUS INEKTPUYECKOTO COINPOTHUBIICHUS U
KaXKyIIEINCs 3JIEKTPONPOBOJHOCTHU

B) YIEIBbHOIO ANEKTPUYECKOTO [') ynenbHOro  COHNPOTHUBIEHHUS U
COIPOTUBIICHUS u €CTECTBEHHOH | JUAJIEKTPUUECKON IPOHUIIAEMOCTH
pasvOaKTUBHOCTH

48. OcHOBHbIE PA3HOBH/IHOCTH 3JIEKTPOMATHUTHOI0 KApOTaxKa:

A) MarHUTOCTPUKIMOHHBINA 51 b) paguoBOIHOBONM U MMITYJIBCHO-
MIOOHHBIN HEUTPOHHBIN

B) IIbE302JIEKTPUYECKUN u I') MBAYKIMOHHBIN U AUAIEKTPUYECKUI
JUDJICKTPUYECKUM

49, 3ﬂeKTp0MaFHI/ITHLIﬁ KapoTaik BbIINOJTHACTCHA CKBaKUHHBIM l'lpPIﬁOpOM,

BKJIIOYAIOIIIEM FeHepATOPHbIE H H3MEePUTEIbHbIE KATYIIKH.
1. nma ‘ 2. HeT

50. Kakomy Buay KapoTaika cOOTBETCTBYeT cXeMa IPHBEeIeHHOr0 HA PUCYHKe pudopa:

1

Metannu- InexTpoH-
e cKHil | HaA
Kopnyc cxema
MI\' E—
Texcroam-
TOBBEIH ~ L
KOKYX
Mk
[
A) TOJIBKO paIuOaKTUBHOMY b) To1bKO MHAYKIIMOHHOMY
B) MHJIYKIIHOHHOMY u I') TONBKO AUPAEKTPUUECKOMY
AUIJICKTPUICCKOMY

Kpurtepun ouenku:
ITpu oneHke 3HaHM 0Oy4aromuecs noy4aroT ounet ¢ 10 BonmpocaMu U3 BbllIE NPEICTABIEHHOTO CIMCKA,

3a KaX bl MPaBUIILHBIN OTBET — 1 Gau.
MaxkcumansHoe konndyectso 0amios — 10.
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MUHUCTEPCTBO HAYKH H

®EJEPALIIN

BBICHIETO OBPA30OBAHUSA

[Tpunoxxenue 2

POCCUMCKOM

HOSBPHbCKA MHCTUTYT HE®THU U TA3A
(PUJIHAJ) PEJEPAJIBHOE F'OCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHMS

«TIOMEHCKHI I/IHI[YCTPHAJILHBIﬂYHHBEPCHTET»
(®uauan TUY B r.HosiOpbcke)

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

@doHa TECTOBBIX 3aaHUM
o qucuuiimae [lpombiciioBast reogpuszuka

Tecm 2

1.MHAYKIIMOHHBII KAPOTasK OCHOBAH HA H3MEPEHUH:

A) ylIenbHOM DJIEKTPOIPOBOTHOCTH

b) MarHuTHOM BOCIPUMMYUBOCTH

B) JIASJIEKTPUYECKOMN
MPOHULIAEMOCTH

I MbE303JIEKTPUYECKOMN
AKTUBHOCTH

NHayKuMOHHBIN KApOTaK OTJIMYAETCS OT IHIEKTPHYECKOro:

A) 1O KOHCTPYKIUHU CKBaKMHHBIX
30H/I0B

b) o ckopoctu kapoTtaxa

B) mno wucnons3zyemoit
3JIEKTPOMArHUTHOT'O MOJIs

qacToTE

') mo wmacmTabam perucrpanuu
KapOTa)KHBIX KPUBBIX

2.BUKH3 — 510 Mmoaupukanus Kaporaxa:

A) MHIYKIIMOHHOTO

b) nusnexrpuueckoro

B) MHIYKIIMOHHOTO "

JTUDJIEKTPUIECKOTO

I') MmrooHHOTO

3onoBast yactb npudopa BUKHN3 cocTonT U3 nATH 30H10B:

A) ceMHKaTyIIEUHbIX

b) nByxkarymeyHsx

B) TpéxkarymeuHsIx

I') oqHOKaTyIEYHBIX

3.M3onapamerpuueckue ycjaoBus texnojorun BUKU3 cocrosT B:

A) KOHCTAHTC MIPOU3BCACHUSA
KBaApaTHOrO KOpHA 4YaCTOTBI Ha JJIIHWHY
30HOa

b) xoncrante oTHOmEHHUS 0a3bl
30H]1a (paccrosinue MEXIY
U3MEPUTENbHBIMA KaTyIIKaMu) K JJUHE
9TOTO 30H]A

B) xak B KOHCTaHTE IPOU3BENEHHUS I B CYILLIECTBOBAHUHU
KBaJPAaTHOIO KOpPHSA 4YacTOThl HA JUIMHY ACUMIITOTUYECKOM 3aBUCUMOCTH MEXKIY
30H/1a, TaK U B KOHCTAHTE OTHOILIEHUS 0a3bl Pa3HOCTHIO ¢ba3 U yIEIbHBIM
30HJa (paccrosiHue MEXIY 3JEKTPUYECKUM CONIPOTUBIIEHUEM
U3MEPUTENbHBIMUA  KaTyIIKaMH) K  €ro
JUIMHE

4.Kpussle BHUKHU3 Hax npoHunaeMbIM  BOJOHACBHIIIEHHBIM  ILIACTOM
XapaKTepU3yKTCs:

A) MOCIIe0BATEIbHBIM b) MOCJIe0BATEIbHBIM

YMEHBIUIEHUEM TO0Ka3aTeNs Py OT KOPOTKUX
30HJ0B K JJIMHHBIM

YBEJIMYECHUEM IOKa3aTessl px OT KOPOTKUX
30H0B K JJIMHHBIM

B) nepBoHa4yalbHO YMEHBIIEHHUEM,

I') nepBoHayaJIbHO yBENWYEHHUEM, a

a 3aTeM YyBEeJIMYEHUEM I[I0KazaTeisl Px OT 3aTeM YyMEHbIIEHHEM IIoKa3aTens px OT
KOPOTKHUX 30HJ0B K JJIMHHBIM KOPOTKHUX 30HJ0B K JJIMHHBIM
5.KpuBbie BHUKHN3 Haxg npoHunaeMbiM Ta30HACHIMIEHHBIM  ILUIACTOM

XapaKTepH3yKlTCs:




A) mepBOHAYAIBHO YMEHBIICHHUEM,
a 3aTeM YBEJIMUYEHUEM II0Ka3aTeisl Px OT
KOPOTKHX 30HJIOB K JUIMHHBIM

b) [MOCJIEI0BATENBLHEBIM
YMEHBIICHUEM TI0KA3aTEeNsl Px OT KOPOTKUX
30H/I0B K JJIMHHBIM

B) MOCIEN0BATEIbHBIM I') nepBoHayanbHO yBEJIUYEHUEM, A
YBEJIMUEHUEM T0Ka3aTemsl px OT KOPOTKHUX 3aTeM YyMEHbIIEHHEM IIoKa3aTenis px OT
30HJI0B K JIJTMHHBIM KOPOTKHUX 30HJOB K JUIMHHBIM

6.Kpubie BHUKHN3 wHax npoHunaeMbiM He(TeHACHIMIEHHBIM ILJIACTOM
XapaKTepU3yKTCs:

A) [10CJIE0BATEbHBIM b)  uHBepcuell  KpHUBBIX Py,

YMEHBIICHUEM IIOKA3aTCIA Px OT KOPOTKUX
30HA0B K JJIMHHBIM

MOJIYYECHHBIX 30HJAMHU MajbIX U CPEIHUX
3HAYEHUI

B) nepBoHauanbHO yBelIUUYeHHUEM, a
3aTeéM YMEHBIICHHEM TIOKa3aTels px OT
KOPOTKHX 30HJIOB K JUIMHHBIM

I') mepBoHauanbHO YMEHBIICHHUEM,
a 3aTeM YBEJIMUYEHUEM II0Ka3aTensl Py OT
KOPOTKHX 30HJIOB K JJTMHHBIM

7.0cHOBHAs 1eJab KoJaudecTBeHHOI nuHTepnperaunu Jaiubix BUKN3 u BK3:

A) JNHUTONOTHYECKOE paCUICHEHUE b) ornpezeneHue MOIIIHOCTH
pa3pe30B CKBAXKUH MIPOJIYKTUBHBIX TIACTOB
B) ornpezeneHue rITyOUHBI I') ompenenenue  mokazaTenei
3aJIeraHus MPOAYKTUBHBIX IJIACTOB MPOJTYKTUBHOTO racTa u 30HBI
MPOHUKHOBEHUS

8.KpuBbie 30HaupoBaHusi B TexHojorum BUKWU3 npeacraBasiiores ais

WHTEPNpeTANuy B MaciuTrade:

A) nosrynorapu()Mu4ecKomM

b) apudpmernyeckom

B) Gunorapudmuueckom

I') acumnroTnyeckom

9.HaiiTu COOTBETCTBHE MeKAY HA3BAHMEM MW XAPAKTePHUCTHKON (PHU3HMKO-

XUMHUYECCKUX H
€CTEeCTBEHHOM MOJsApU3alvi B CKBAXKHHAX

IJICEKTPOKUHETHYECCKUX TPOLECCOB

06p33013amm NOTCHIHAJIOB

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC
ITPOLCCChI

(GUIbTPAIIMOHHBIE NTPOLIECCHI

3) auddy3noHHO-aACOPOIHOHHBIC
TIPOIIECCHI

A) J1uHaMHMKa TIOA3E€MHBIX BOJ

(mOTeHIMAaIbI TEUEHUS)

b) KOHTaKkT ™IacTOB pazIUYHON
IIPOHUIIAEMOCTH U IEKTPONPOBOJIHOCTH, B
YaCTHOCTH PYAHBIX TeJl C BMELIAIOLUIUMH
opoAaMu  (IIPUPOAHBIN TabBaHUYECKUI
JJIEMEHT)

B) KOHTakT mNOA3€MHBIX BOJ C
OypOBBIM PacTBOPOM

10.Kakoii muact xapakTepusyercs
NPUBEAEHHOM PUCYHKe?

orpuunareqbHoii anomagmeid IIC Ha

Unc,mB

— el +

rny6uHa,m

w
o
o

400

500

600

A) u3BecTHsIKA |

b) meprens




B) nmecuanuka ‘ I') aprunura

11.1Ipu kakux CKBa:KUHHBIX YcjaoBusAX aHoMaauu IIC MeHsIlOT 3HAK Ha
NMPOTHBONOJIOKHbIN?

A) MUHepanu3alus MIaCTOBBIX BOJI b) mMunepanuzanus miacToBbIX BOJ
Y IPOMBIBOYHOU KHUJKOCTH OJTUHAKOBBI 00Jb11I€ OYPOBOTO pacTBOpa

B) Munepanuzanus miacToBbIX BOJ I CKBa)KMHA nepecekaer
MeEHbIIIe OypOBOTO pacTBOpa TUAPOTEPMAIbHBIN TOPU30HT

12.B meroae BII cymecrBywinee mnoJsie IIC MCKYCCTBEHHO ........... ¢ HeJbIO

nocJjeaywuero Ha0/JI0JAeHus CHaga CyMMAPHOIO IMOJisi, KOTOPbIH He OJMHAKOB B
PAa3HBIX N0 JUTOJOTHYECKOMY COCTABY MOPOIAX.

13.Meton BII HautoJ1ee 3¢ (peKTHBHO HCNIOJIb3YeTCSl HA MECTOPOKACHUSIX:

A) HeDTIHBIX b) pyanbix

B) razoBbix ') yrosnpHbIX

14.PajinoaKTHBHBIH KAPOTAK OCHOBAH HA N3Yy4YeHHHU PAJAUOAKTHBHOIO IOJIS:

A) TOJIBKO €CTECTBEHHOI'O b) TOJIBKO HCKYCCTBEHHOT'O
W3ITy4eHus U3ITyYEHUS

B) €CTECTBEHHOI'O u I') TonbkO HABEACHHOTO U3ITyYCHUS
HCKYCCTBEHHOI'O U3JIy4YEHUs OBICTPBIX HEUTPOHOB

15.EcTrecTBeHHasi pagMoakTHBHOCTL |, — caMonmpom3BOJIBbHBIN  pacnaj
HEYCTONYMBBIX fi/Iep ATOMOB, IOA4YMHEHHbII ONPEICJTCHHOMY ...cevveeneenees.s 3AKOHY

16.B sjaepHoil ¢u3uke AJds1 H3YYEeHUS] PAJHOAKTHBHOIO pacmnaga BBOAUTCS
eMUHUIA T1/p — HEPHOT c.vvvvinnnrinnnnnn.

17.HaiiguTe cOOTBETCTBHE MKy HAa3BaHHEM MPOLECCOB M UX CYIIHOCTHIO NPH
B3aHMOJAEHCTBHY raMMa-KBAHTOB C BELIIECTBOM:

dorord ekt KOMITOHOBCKHI A ekt
3)  oOpa3oBaHHs  3JEKTPOHHO- A) y- KBaHTBI B3aUMOJEHCTBYIOT C
MO3UTPOHHBIX Tap JNEKTpOHAMH, TepefaBas WM  4acTh
OHCPIHH, a 3aTEM HUCIBITBIBAKOT
MHOTOKpaTHOE paccesHue
b) u3 $oTOHOB BO3HUKAIOT Maphl B B) vy — KBaHTHI B3aMOJIEHCTBYIOT C
T0JI€ s1JIep aTOMOB JIEKTPOHHON 000JI0YKOH aToMa
18.EcTecTBeHHOEe 7Y—M3JydyeHHe TOPHBIX MNOPOJA B OCHOBHOM ompene/sieTcs
cojiep:KaHHeM B HHX 2JIeMEHTOB:
A) Topusi, ne3us, kobanpTa b) xanus, ypana, Topus
B) nie3us1, kobanbra, ypana I') Topona, akTHOHA, pajioHa

19.Kak mnpaBMIbHO PpacnoJio’KeHbl MOPOALI IO CTeNeHH YObIBaHUSI HX
PaaMOaKTUBHOCTHU?

A) AJIEBPOJIUTHI MIECYaHUKHU b) aprUJUINATHI, AJIEBPOJINTH,
APTHUIJIJIMTEI MCPIEIin MCPIeiin, NCCYaHuKN

B) [IECYAHMKH, Mepreny, I Mepreiu, aJIEBPOJINTHI,
APTUIIIATEI, AJICBPOJIMTHL NCCUAHUKU, apTUJIIINTEI

20.IIpn kaporaxe I'K u3mepsiioT .......... paiMOAKTUBHOCTL (J,) B CKBajKHHE €

NMOMOIIBIO CHENHAJBHOI0 CKBAKMHHOI'0 IPHO0Pa, COAEPIKALLEro 3JIeKTPOHHYIO CXeMy B
HHIMKATOP raMMa-u3Jjay4eHust

21.Meton I'K siBsieTCst OTHMM M3 OCHOBHBIX IIPH:

A) JNHTOJIOTUYECKOM pacUICHEHUHU b) BeIIeneHrN HEPTAHBIX MJIACTOB
pa3pe30B CKBAXKUH
B) BbIeNIeHIH Ta30BbIX TIACTOB ') BBIICTICHUH PYAHBIX TEI

22.Anmaparypa cnekTpoMerpuueckoro ramma-kaporaxka (CI'K) mnosBousier
PerucTpupoBaTh:
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A) poLEHTHOE Co/Iep )KaHue TOPUS, b) nponienTHOE conepkaHue ypaHa,

Le3Usl U aMEPUIIUS TOpUs, Kajlug M CyMMapHOe Tramma-
U3ITyYeHHE

B) MIPOLEHTHOE coAepKaHuE I') mpomenTHOEe pagoHa, TOPOHA,
CBUHIA, TOpHUS, Kajdusi U CyMMapHOE aKTUHOHA U CyMMapHO€ raMMa-H3JIy4eHue
raMma-u3JlydeHue

23.Metoa ramma-ramma kaporaxa (I'TK) co3nan Ha ocHoBe .........-3¢pPekTa, a
MeTo/l raMmMa-ramma cejiekTuBHoOro kaporaxka (I'TK-C) na ocHose ............ -3¢ ¢dexTa

24.B 3onp0BO# yactu npudopa I'TK uHamkaTop raMmMa-KBaHTOB 3alUIIAETCHA
OT NPSIMOT'0 «IIEPBHYHOI0» IrAMMA-H3JY4YCHHS HCTOYHHUKA IKPAHOM M3:

A) cranu b) napacduna

B) cBunIma I') TekcTonuTa

25.Metoa I'TK-II B Hedhrerazopa3Be104YHbIX CKBAXKHHAX NIPUMEHSIIOT JUISA:

A) olnpezeIeHus IUIOTHOCTH b) ouenku kauecTBa KpeIUICHUs
TOPHBIX MOPOJ] CKBAYKUH

B) n3yuenus kauectBa LieMEHTaLUU I') Bc€ nepeurcieHHOE BEPHO
3aTpyOHOTrO MPOCTPAHCTBA

26.0npenenure COOTBETCTBHE MeskAy a00peBHMATYpPOHl M NOJHBIM Ha3BaHHEM
METO/I0B HEHTPOHHOI0 KapoTaxKa:

HT'K HHK-T
3) HHK-HT A) HEHTPOH-HEUTPOHHBIM KapOTaXK
110 HAJTEIIOBBIM HEUTPOHOM
b) HEHUTpPOH-HEUTPOHBIA KapoTax B) HEWTpOHHBIN TaMMa-KapoTax
10 TEITOBBIM HEUTPOHAM

27.Kakue 0CHOBHbIC NPOLECCHI HMEIOT MECTO NMPH B3aHMOJCHCTBHHM HEHTPOHOB
¢ FTOPHBIMHU nopoaamMu?

A) ympyroe M Heymnpyroe b) Tonbko 3amemsieHHe OBICTPBIX
paccerBaHie raMmMa KBaHTOB HEHUTPOHOB

B) tombko muddysus TemnoBex I') 3amemieHue  OBICTPBIX U
HEUTPOHOB nudy3ust TEMIOBBIX HEHTPOHOB

28.I1pn B3amMoAeliCTBHH HEHTPOHOB C TOPHBIMH INOPOJAMHM OCHOBHYIO POJIb
Urpaer:

A) cTtagust mpeoOpa3zoBaHus MOPOT b) Bonoponocoaepsxkanue

B) rmunucTocTth I") coctaB MPOMBIBOUYHOM KUIKOCTH

29.B npuBeaeHHbIX rpadgukax Kakasi NPaBWIbHAS HyMepauHus ¢ MNO3MIMHU
BJIMAHUA BOJOPOAOCONAEPKAHNA HA HHTEHCUBHOCTDH 3aMe/JICHUSI HEUTPOHOB B I'OPHBIX
nopoaax?

L=, cm

304

20 3 4

T T I
o1 02 03 & H, 0TH. e,

A) 1 — nonomur, 2 - necyaHuk, 3 - b) 1 — Boma, 2 - mecuanuk, 3-
HN3BECTHIK, 4 — BoJIa H3BECTHIK, 4 - TOJTOMMUT,

B) 1 — u3BecTHsIK, 2 - necyaHuk, 3- I') 1 — necyanuk, 2 - U3BECTHSIK, 3 -
JIOJIOMUT, 4 — BOJIa JIOJIOMUT, 4 — BoJIa

30.Kakue TeHJeHUMH CIpPaBeJIMBbI B INPHBEICHHON cXeMe I MOKa3aTeJeH
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BpPEeMeHM KU3HU Ts ¥ JJMHBI 3ameasienusi Ls HeliTpoHoB?

Boma HehPb

IMPUPOAHBIC I-A31 BO3AYyX

A) yBenuueHue Ts U Lg

b) ymenbimenue ts u L

B) yBenuuenue 1s 1 ymeHbmenue L

I') ) yBenuuenue Ls 1 ymeHbIIeHHE
Ts

31.Ha npuBeJeHHOM PHCYHKe KaK

HMHA MaTepuajlaMi NMpPEeacTaBJICH 3alMTHBII

IKPpaH OT NMpsAMoOro HeﬁTPOHHOFO H3JTYYCHUA MEKAY UCTOYHUKOM U HH}IHKaTOPOM?

)

/

HCTOUHHEK
HEeATPOHOB

/
/|

HHOHKATORP

NONOUONNN
(RYllo

A) napa¢uH + Bock

b) mapadun+ cramp

B) Bock + cBuHeI

I') cBuHe+ cTaMh

32.Kak pacumndpossiBaercs: abopesuarypa CHI'K?

A)  CKB@XHWHHBIA  HEHTPOHHBIN b) CIIEKTPOMETPUYECKUI
raMma-KapOoTax HEUTPOHHBI FaMMa-KapoTax

B) cenmekTuBHBII  HEHTPOHHBIN I') CIMHTHUISIIIMOHHO-HEHTPOHHBIN

raMmMa-KapoTaxx

raMmMa-KapoTaxx

33.B 4ém 0c00CHHOCTh HMITYJIbCHOTO0 HEMTPOHHOI0 KapoTaska?

A) B Oosiee neTallbHOM HW3YYEHUU
[0 CPaBHEHUIO C JPYTMMHU HEHUTPOHHBIMU
METOJaMHU TJIMHUCTOM KOPKH B 00JacTH
POAYKTHBHBIX IIACTOB

b) B wucnomp3oBaHHMHM  BMECTO
CTaHJApPTHBIX  HMCTOYHHUKOB  HEHUTPOHOB
CIELMAIBHOIO FeHepaTopa HEUTPOHOB

B) B  yMeHbUIEHHHM  BpeMEHHU ') B  yBenMYEHUH  BpEMEHHU
pErHCTpaIiy KapOTaXKHBIX JHarpaMm PETHCTPAIH KapOTAXKHBIX THarpaMm

34.Moryr JM paJMOaKTHBHBbICE METOAbl KAapOTAaXka MCIOJIL30BATHCH B
HHTepBaJjax obcaaku?

A) na | b) mer

35.Kakoii 1nana3oH 4acToT HCNOJb3yeTCs B AKYCTHYECKOM KapoTaxe?

A) unpa3ByKOBOI

b) 3BykoBoi1

B) ynpTpazBykoBoit

I') runep3ByKoBoii

36.MoryT M UMeTh 30H[Abl AKYCTHYECKOI'0 KapoTaxa OAWH NPUEMHHMK W JBa
H3J1ydaTessi WM HA000pOT OJMH H3J1yYaTe/b U 1Ba NIPUEMHHKA

a

HET

37.B npouecce aKyCTHYECKOT0 KAPOTaKa PErHCTPHPYIOT MapaMeTpsbl:

A) TompkO tp, oo BpEMeEHa
IIEPBOTO BCTYIUIEHUSI NMPUEMHUKOB U At —
WHTEPBAIBLHOE BpEMS

b) Tombko A4;, A — aMIIUTYynABI
CUTHAJIOB Ha IMpPUEMHHMKAX B 3aJaHHOUN
TOUYKE U ¢ — KO3 UIIMEHT NOTJIONICHUS

B) tp1, tp, — BpeMeHa mnepBoro
BCTYIUICHUS MIPUEMHHKOB, At
WHTEpPBaIbHOE BpeMsl, A1, A2 — aMITUTYAbI
CUTHAJOB Ha MPHEMHHKAX B 3aJaHHOU
TOYKE U o — KOOPDUIIUEHT MOTIJIONICHUS

I') Tompko At — wuHTEpBaIbHOE
BpeMs U @ — KO3 (HUIIMEHT TOTJIOMECHHS

38.CkBaxuHHOoe axkycTuueckoe TteaeBuaenne (CAT)

ClelHAJLHBIA BHJ

akycTtudeckoro kaporaxa (AK), npenHasHayeHHbIH ISl 1eTAJbLHOT0 HCCJIEI0BAHMS
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CTEHOK O00Ca’KeHHbIX H HEO00CAKEHHBIX .............. C NMOMOIIIBI0 BpalNAKIIETroCs
l'lp606pa30BaTe.]'IH AKYCTHYECKUX CUTHAJIOB

39.B MeToaaxX aKyCTHYeCKO NMpoduieMeTpun U KAaBEPHOMETPUHU HCIOJIb3YeTCsl
NPUHIMI UMITYJIbCHOM:

A) paguosiokanuu b) sxonokanun

B) dbokycupoBku I') ceficMoakyCTHKH

40.Ilpu kaporaxe npudopamMu, TPaHCHOPTHPYeMble OYPOBBIM HHCTPYMEHTOM
(TBHU), opranm3anusi TejecMCTeMbl 3a00l-ycThbe CKBaKMHbI INpelyCMATPHUBaeT
HCNO0JIb30BAHME:

A) CKBOXHHHBIX  MarHUTHBIX b) nudposoii perucrparuu
PETHCTPATOPOB

B) ruapaBinyecKrx KaHAJIOB CBSI3U ') BCE mepeurcieHHOe BEPHO
110 OypOBOMY PacTBOPY

41.Kakue 4acToTHI 110JI02KEHbI B OCHOBY TEXHOJIOTMH AKYCTHYECKOr0 KapoTaKa
B npouecce Oypenus (AKIIB)?

A) yactoTa pa3pylieHus noposl 1- b) wacTora konebaHuil KOJOHHBI =
10 x['g 10 '

B) uwacrora 3yOneBbix KojeOaHuit I') Bce mepeuyncieHHbIe 4aCTOThHI
mapomek 100-500 I'n

42.MeTonqMKa Tra30BOr0 KapoTaka MpelycCMATPHBAeT Aera3amuio 0ypoBOro
PACTBOPA HA YCThE CKBAYKHHBI € MOMOIIBI) «ovvvvenennsne.

43.I1pocTpe104HO-B3pbIBHbIE PA0OTHI B CKBAKHUHAX 3TO:

A) nepdopanus ¥ TOpIeANPOBAHNE b) orGop mpobd crpensronmMu
TPYHTOHOCAMH

B) or6op 1mpobd cBenAmmMu ') Bc€ mepeuncieHHOE BEpHO
TPYHTOHOCAMU

44.0npodoBanue JIACTOB NpUOOPaMu Ha KabeJie 3TO:

A) wumzomsuus y4yactka otOopa u b) BBI30B npuTOKa Quronia
CO3JIaHM€e JPEHaKHOr0 KaHasa

B) or6Gopa npoObl u mocnenyrouee I') Bc€ mepeuncieHHOEe BEPHO
ypaBHUBAHHE JIaBICHHUSI

45.HHKHHHOM€TqueCKHe H3MEpEeHUA IJidA U3YyUYCHUHA UCKPUBJICHHA CKBAKUH B
re¢0JIOrH1€CKOM pa3pe3e nNpou3BoasATCAH:

A) HempepelBHO B  IpoIliecce b) HempepriBHO B  mpouecce
ITOMCKOBOI'0 KOMILIEKCA KapoTaxKa JIETATN3alHOHHOTO KOMIIJIEKCA KapoTaxa

B) nmotouyeuno Ha ycThe U Ha 3aboe I') nmnorouedyHo B  3aJaHHBIX
CKBaYKUHBI reoJOrM4ecKor  Ciy)k00l  MHTepBanax

CKBAYKUHBI

46.KaBepHoMeTpHsl — 3TO KAPOTAKHbIH METO/ U3YYCHHS:

A) TJIMHUCTBIX KOPOK B b) usmeHenus quamerpa CKBaKHHbI
MIPOJYKTUBHBIX IJIACTaX 10 €€ CTBOJY

B) rnyOokux KkaBepH B CTBOJIE I') xen000B M TpEIIMHHBIX 30H B
CKBAYKUHBI CTBOJIE CKBaXKHHBI

47.MeTtonomM TepMOMeTPUH IJIyOMHA BepXHeill rPaHUIlbl EMEHTHOI0 KOJIbLAa B
3aTPpyOHOM NPOCTPAHCTBE ONpeIessieTcs Mo:

A) YMEHBIICHHIO TEMIIEPaTyphl b) MTOKa3aTeIIo rpaJlieHTa
OypoBOoro  pactBopa B  HMHTepBaje TOBBIIIICHUST TEMIEPATypbl B MpoIlecce
[[EMEHTAIUH 3aTBepeBaHMsl IEMEHTA

B) TEpPMOJAaTYUKaM, I JiarpaMMam MAarHUTHOTO
YCTAHABJIMBAEMbIX B CTEHKaX CKBAXKUH C KapoTaxka
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IIOMOIIBIO CBEPJIAIINX I'PYHTOHOCOB ‘

48.JIuTosiornyecKoe pacuieHeHHe Ppa3pe30oB TIeo0J0ropa3’BeJ0YHbIX CKBAKHH
BBINOJIHSIETCS 110:

A) ayuarpaMMaM  THUIIOBOBOTO b) JiyarpaMMam ITOMCKOBOTO
xommiekca ['IC koMmiiekca I'IC

B) JuarpaMmam IIOJIEBOIO I') nmarpammaM JeTannM3aliMOHHOTO
xomiuiekca I'IC xoMmiuiekca I IC

49.Kakoii kommiiekc wmerogoB I'MC saBasiercsi ONTHMAaJbHBIM  TIPH
JINTOJIOTHYECKOM pa3pe3e HeTera3oBbIX CKBAKUH?

A) KC-113; TIC, 'K, MK3, KM b) KC-I'3; BK3, BUKHN3, HKT, KM

B) BK, I'K, AK, ITK, KM ) UK, TK, T'K, TIC, KM

Kpurepun onenku:

[Tpu ouenke 3HaHMH OOy4aromecs Moxy4datoT omier ¢ 10 Bompocamu U3 BhIIIE MTPEICTABICHHOTO CIHCKA,
3a KKl IPABHIBHBINA OTBET — 1 OasI.

MaxkcumanbHoe KomdecTBo 6amios — 10.
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MHUHUCTEPCTBO HAYKH WM
®EJEPALIIN

[Tpunoxxenue 3

BBICHIETO OBPA30OBAHUSA

HOSBPHbCKA MHCTUTYT HE®THU U TA3A
(PUJIHAJ) PEJEPAJIBHOE F'OCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHMS

«TIOMEHCKHI I/IHI[YCTPHAHLHLIﬁYHHBEPCHTET>>
(®uauan TUY B r.HosiOpbcke)

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

@oH TECTOBBIX 3aJaHHNM
o qucuuiimae [lpombiciioBast reogpuszuka
Tecm 3
1. YTo HA3LIBAETCH KAPOTAKEM CKBAKHH:
A) reopu3nvIecKue uccnenoBanus, | b)  oObemHas — reodumsuka, — W3ydaromas

NpeaAHa3HAUYCHHBIC I H3Y4YCHHUA TOPHBIX
IOpOoJ, NPUMBIKAIOIMIUX K CTBOJIY CKBAXKWHBI

MEXCKBaXHHHOE MPOCTPAHCTBO

B) Merombl  M3ydyeHUs — TEXHHUYECKOTO I') reodusuka, uzydaromas B pazpese
COCTOSIHUSI CTBOJIA CKBAKHHbI CKBQKUHBI F€OJIOTUYECKYIO Cpey

2. JlaiiTe onpenesieHNI0 «CKAKMHHAS Te0PU3NKa):

A) reou3nKa, usydaromas | b) reousnueckue METO/BI U3y4YeHUs
HEMOCPEJCTBEHHO MPHUMBIKAIOIIYI0 K CTEHKE | [€0JIOTMYECKOI0 CTPOEHUS MEKCKBaXMHHOTO,
CKBAaYKHMHBI F€OJIOTHYECKYIO Cpely OKOJIOCKBaKMTHHOT'O U npu3aboiHOro

IIPOCTPAHCTBA

B) Merompl  u3ydeHUs ~ TEXHMUYECKOTO I') akycTuueckoe mNpO3By4YMBaHHE U
COCTOSIHMS CTBOJIA CKBaKMHBI AJIEKTPOMAarHUTHOE npouInpoBaHue c

HCIIOJIL30BaHNEM HECKOILOKUX CKBAXKUH

3. YTo BKJIKWYAKT B ce0sl ONepaly B CKBaKUHAX?
A) reousuxa, m3ydaromias | b)  reopusuueckue  METOABl  U3YYEHHUS
HETMOCPEJCTBEHHO MPHUMBIKAIOIIYI0 K CTEHKE | [€0JIOTMYECKOI0 CTPOEHUS MEKCKBaXMHHOTO,
CKBa)XMHBI T€OJIOTUIECKYIO CPEIy OKOJIOCKB2XKHHHOT O " pru3a00HHOTO
POCTPaHCTBA
B) Metompl m3ydeHHs] TEXHHYECKOTO ) cnyck u TOABEM CKBaXHHHBIX
COCTOSIHUS CTBOJIA CKBAXKHHBI npubopoB

4. YcTaHoBHTE COOTBETCTBHE MEXKIY TEXHHMYECCKMMH OIpeAeJeHUsIMH
KOHCTPYKIHMH CKBaKHH
1) 3a00ii 2) cTBOI
3) yctbe A) MecTo mepeceyeHUs CKBaKUHOM
36MHOU IOBEPXHOCTHU
b) mnoBepXHOCTh TOpPHBIX NOPOI B B) HUAJTUHApAYECKast BbIpaboOTKa,

CTBOJIE CKBQ)XHMHBI, O KOTOPOH B JaHHBIN
MOMEHT OHa MPoOypeHa

npoiiieHHass OypoBBIM HHCTPYMEHTOM MEXIY

BEPXHEUN M HUKHEW TOUYKAMU

5. HuskHsisl 4acTh CKBAKUHBI HA3bIBAETCS:
A) 3ab60i b) crBon

B) yctre B) 6ammax

6. YacTh CKBaKMHbI OT HUKHEH /10 BepXHeil TOYKN HA3bIBAETCS:
A) 3ab6oit b) ctBON

B) ycTre B) ropnas BeipaboTka

POCCUMCKOM




7. KaBepnbl 310?

A) "yacTh KepHa

b) nycTOTHI B CTEHKE CKBaXKUHbI

B) mycToTsl B 3aTpyOHOM MIPOCTPAHCTBE

I') Tpemmnbl G0JIBIIIOTO pazMepa

8. 3ona IMNPOHUKHOBCHUA WJIH KIIPOMBITAsI» 30HA 3T0?

A) obnacTh pa3pylIeHUs] CTEHKU CKBa)KUHBI

b) ypoBenn OypoBoro pactsopa B CTBOJIE
CKBQKUHBI

B) o6nacte npoHuKHOBEHHS UIBTpATA
OypoBOI0 pacTBOpa B MPHJIETAIOLIHNE K
CKB)KMHE TOPHBIC TIOPOJIBI

') ounIIeHHBIH CTBOJI CKBayKMHBI ITOCPEICTBOM
CMeHbI 0ypOBOTO pacTBOpa

9. Kakmue u3 nepeyncieHHbIX 30H/10B SIBJISIKOTCS OHONMOJIIOCHBIMH?
A) A2.5MO0.5N b) A0.5B2.5M
B) N0.5M2.5A I') B3.6A0.1M
10. Kakue u3 nepeuncjieHHbIX 30H10B SIBJSIIOTCS ABYXIOJKCHbIMH?
A) A2.5M0.5N b) A0.5B2.5M
B) N0.5M2.5A I') B0.95N0.05SM
11. Kakmue u3 nepeyncjieHHbIX 30H/10B SIBJISIIOTCSI TPaHEHT-30H10M?
A) A2.5M0.5N b) BO.5A 2.5M
B) N0.5M2.5A I') B3.6A0.1M
12, Kakmue u3 nepeyncieHHbIX 30H/10B SIBJSIOTCS MOTEHIIHAJ 30HA0M ?
A) A2.5M0.5N b) B2.5.A0.1M
B) N0.5M2.5A I') BO.5A2.5M
13. Kakmue u3 nepeyncieHHbIX 30H10B SIBJASIIOTCS NPSIMbIM 30HA0M?
A) A2.5M0.5N b) B5.5A0.5M
B) NO.5M2.5A I') B3.6A0.1M
14. Kakmne u3 nepeyucieHHbIX 30H10B SIBJISKOTCH 00pallléHHBIM 30HA0M?
A) A2.5M0.5N b) A2.5.B0.25M
B) NO.5M2.5A I') M0.1A3.6B
15. YcranoButre cooTBercTBHe Mexay Tunamum 30HA0B KC wm  ux
0003HAYEHUAMHU
1) A2.5M0.5N 2) MO.1A3.6B
3) B3.6A0.1M A) OJHOIOJIIOCHBIN TOCJIEN0BATEIbHBIN

(TIOONIBEHHBIN) TPAIUEHT-30H]T

b) aByxmnomrocHbIi 00pari€HHbII
(KpOBEJIbHBIN) MOTEHLUANI-30H]T

B) nByxmomrocHbIN TOCIENOBATEIbHBIN
(TO10IIBEHHBIN) MOTEHIIMAII-30H,]

16. Kakasi u3 HM:Ke mepeuncjeHHbIX (POPMYJ MCIOJIb3YyeTcs sl pacyera
k03¢ Ppunmenra 3ouaa?
a kA B ar AV AN
I MN
B) -gradU T 12 +(AB/2)?
17. DJIeKTpuYecKoe CONPOTUBJIEHHE MPOAYKTHBHBIX MJIACTOB, H3y4aeMbIX

metoaamu I'MC, usmensiercs:

A) oT 320051 K YCTOIO CKBaKHHBI

B) ot ycThst kK 320010 CKBa)KMHBI

B) B pammanbHOM HampaBiIeHHH 110
Mepe yJajdeHusi OT OCHU CKBAKUHBI

') B 3aBucumoct  OT
IIPOMBIBOYHOM JKMJIKOCTH

cocCraBa

18. IlapHBIMH 3JIEKTPOIAMU HA3bIBAIOTCH:

A)  BIEKTpO.bI,
BBIIIIE TUTAIOIIETO

PACIIOJIOKCHHLBIC

bB) nnektponbl, pacnoioKEeHHBbIE, HUXKE
HUTAIOLIETO
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B) DOnektponpl, wMeromme OMHO H
TOKE Ha3HAYEHUE

I') onexTponpl, pacmojOKEHHBIE Ha
30H/IaX, BBIMOJHCHHBIX U3 MUJIAHTOBOTO Ka0els

19. 3oua61 KC 0003Ha4aroTCH:

A) cBEpXy BHU3 b) cHu3zy BBepx

B) nHaunnas ¢ nuTaronmx I') HaunHAast ¢ U3MEPUTEILHBIX
20. B 3onmgax KC wMexay OyKBeHHBIMH 0003HaYeHHsiMH Hudppamu
YKAa3bIBAETCH:

A) paccTosiHEE MEXAY JJIEKTPOIaMU B
MeTpax

b) paccrosiHue Mmexay sieKTpoAamMH B
CaHTHMETpax

B) paccrosinue 10 yCThsl CKBaXKUHBI

I') mudp 30872

21.

. FpaL[HeHT-CiOHI[OM Ha3bIBA€TCHA 30H/, Y KOTOPOro:

A) cONMKEHBI TAPHBIC JICKTPOIBI

B) cOonuxensl HemapHbIe SIEKTPOIBI

B) nmapsble 31eKTpoabl, PacionoKeHbI
BBIIII€ HEMAPHOTO

I') mapHbBle 31IEKTPOJIBI, PACIOIOKEHBI
HUKE HEMIapHOTo

22.

IMoTeHMAaN-30HI0M HA3BIBAETCS 30H/1, Y KOTOPOTro:

A) cOMM>KEHbI TAPHBIE AIEKTPOJIbI

b) cOnmxeHnsl HenapHbIe 3IEKTPOIbI

B) mapHble 31eKTpoAbl, PacIoNOKEeHbBI
BBIIIIE HEMAPHOTO

I') mapHbBle 31IEKTPOJIBI, PACIOIOKEHBI
HIDKE HEMApHOTO

23. . O0paneHHbIM 30H10M

Ha3bIBA€TCH 30HIA, Y KOTOPOro:

A) mapHbI€ 3J€KTPO/Ibl, PaCIOI0KEHBI
HIDKE HEMapHOI o

B) cOnuxensl HenmapHbIe 3IEKTPOIbI

B) mapHbie 31€KTpO/bl, pacoI0kKEeHbI
BBIIIIC HEMTAPHOT'O

I') cOnuxeHsl napHbIE SIEKTPOIbI

24.

IlocaenoBareIbHBIM 30HAOM HA3bIBAETCS 30Hd, Y KOTOpPOro:

A) mapHbIe 3J1€KTPO/Ibl, PACIOI0KEHBI
HIKE HENTapHOTO

B) cOnuxensl HenmapHbIe 3IEKTPOIbI

B) mapHsbie 31€KTpO/Ibl, paCHOI0KEHBI
BBIIIIE HENAPHOTO

I') cOnmxeHsl napHbIE SJIEKTPObI

25.

Touka 3anucu 30H14, pacCloJoKeHa:

A) mocpenuHe Mexay COMMKEHHBIMH
ANEKTPOAMH

b) mocpenune
DIIEKTPOJAMHU

MCXKAY YHAAJICHHBIMU

B) nocpenune Mexny KpailHUMH
ANEKTPOAAMHU

I') Ha omHOM TpeThel UIMHBI 30HAA OT
BEPXHETr0 AJIEKTPOa

26. Ykaxkurte

NPaBUJIbHYIO

TCHACHUUIO BO3PACTAHUA KAKYIIErocs

Y1eJBHOI'0 JIEKTPHYEeCKOr0 CONPOTHBJICHHS 0CAJ0YHBIX MOPOA:

A) AJIeBPOJUTHI-APTUILTATHI-
MeCYaHUKU-aHTPAIIUTOBBIC YU

b) M€CYaHNKHU-AJIEBPOIUTHI-
AHTPALMTOBBIE YIIIN-aPTUJLIUTHI

B) anTpanuToBble YrIHM-aprUUIATHI- ') apruuuTeI-aHTpPALUTOBBIE  YIJIH-
AJICBPOJIUTBI-IIECYaHUKH QJIEBPOJIUTHI-IIECYaHUKH
27. Ykaxkure NpPaBHIbHYI0 TEHAEHUMI0O YObIBAHUSI  KayKyLIerocs

YACJBHOI0 3JICKTPUYECCKOT0 CONPOTUBJICHUA 0CAA0OYHLIX MOPOA:

A) AJIeBPOJUTHI-APTUILTATHI-
MeCYaHUKU-aHTPAIIUTOBBIC YU

b) nmecuaHuku-aneBpOIUTHI -apTUIUIUTHI-
AHTPALIMTOBBIC YIIIU

B) anTpanuToBble YrIM-aprUUIATHI-
AJICBPOJIUTBI-IIECYaHUKH

I') apruiuTeI-aHTpaLUTOBBIE
QJIEBPOJIUTHI-IIECYaHUKH

yIIIH-

28. 3a JUIMHY IpajHeHT-30H1a NPUHUMAIOT:
A) paccrosHuEe MEXAYy  COTMKECHHBIMH .

b) paccrostHre Mexay KpaitHUMH 3JEKTPOAaMHU
AIIEKTPOIAMU

B) paccrosiHue OT yIaleHHOTO JEKTpoa J10
CCPCANHBI PACCTOSAHUSA MCIKIY C6J'II/I)KGHHBIMI/I

) paccrosiHue
AIIEKTPOIAMU

MEXY HEeMapHbIMU
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QJICKTpOaaMH ‘

29. 3a 1JIMHY NOTEeHMAJI-30H1a NPUHUMAIOT:
A) paccrosHHe MEXAY  COTMKECHHBIMH .

b) paccrosiHre MEXy KpaitHUMU 3JIEKTPOIaMH
AJIEKTPOAAMU

B) paccrosiHue OT yIaJeHHOrO 3IEKTpoJaa 10

I paccrosiHue MEXTY HEeTapHBIMU
CepEIMHBI PACCTOSIHUS MEXKTy COMKEHHBIMU
ANIEKTPOIaMU
ANEKTPOAAMH
30. CHMMeTPHYHBIM 30HI0M HA3bIBAETCSI:
A) AMN b) komOuHamusi  OOpamieHHOTO U
MI0CJICIOBATEIFHOTO IPaIMEeHT-30H 12
B) AM=MN I') ABM
31. Kak onpenensiercs K03 GuiMeHT pe3ucTHBUMETpA:

A) o ¢popmyite: K AU/ J

B) no popmyme: 4w AM AN/MN

B) ompenensercs skcriepuMeHTaIbHO

I') mocpencTBoM 3TaJOHHBIX PACTBOPOB

NaCl
32. Metox BK3 sr1o0:
A) ornpezeeHue KaXXyIIEerocs b) onpeeIeHus KaXyIIerocs
COHpOTI/IBJ'IeHI/ISI 1o CTBOJIy CKBAXUHBI COHpOTI/IBJIeHI/Iil C YBGJII/I‘-IGHI/IGM JJIMHBI 30HIA
B) oIpeieICHUS KaXyIIerocs I') onpenesneHne Kaxymnierocs yaeabHOro

COIMPOTUBJICHH ITPU MAJIBIX JJIMHAX 30H1a

COIIPOTHUBJICHUA B SaﬂaHHOﬁ TOYKE CTBOJIA
CKBa’>XHNHBI

33. BK3 BLINOJIHAIOT ¢ LEIbLI0:

A) IeTaJIbHOTO pacwICHEHHS pa3pes3a b) omnpenenenus mapamMeTpoB  30HBI
IPOHUKHOBEHUS
B) omnpenenenus  conpoTHBIEHUS I) W3y4YeHUs CTpOEHUS
IU1aCTa 3a 30HOW NPOHUKHOBEHMSI OKOJIOCKB2XMHHOTO ITPOCTPAHCTBA
34.Ha xpuBoii BK3 Bo3MokHO BblIaejieHHMEe  CJeAYHOIIEro  KOJHYecTBa
KOHICHTPHUYECKHUX CJIOEB:
A) "eTbIpéx b) nByx

B) tpéx

I') B 3aBHCHUMOCTH OT cocTaBa OypOBOTO
pacTBopa

35. ConpoTuBJ/ieHHE 30HbI IPOHMKHOBEHUSI:

A) He MOXeT OBbITh MEHbIE, YeM
CONIPOTHBIIEHHE OYPOBOTO pacTBOpa

b) we Moxer ObITh  OombIe

COINPOTHBIIEHUS OYPOBOT0 pacTBOpa

B) He Moxer OBITh PaBHO COMPOTHUBICHUIO
OypOBOTO pacTBOpa

I') Bc€ nepeuncienHoe npaBoMepHO

36. B kakux cayyasax kpuBble K3 umeroT noppimaoniee npOHNKHOBEHHE:

A) xorma conpoTHuBiIeHHEe OypOBOTO pacTBopa
BBIIIIE, YE€M COMNPOTUBIEHUE IIACTOBBIX
JKUJIKOCTEN

b) xorma comportuBiieHHe OypOBOTO
MEHbIIIE, YeM CONPOTHUBIICHHE
JKUJIKOCTEH

pactBopa
TTACTOBBIX

B) xorna conporuBneHue 6ypoBoro pactsopa
PaBHO COMPOTHUBIIEHHUIO IJIACTOBBIX
JKUIIKOCTEN

') korma COmpoTHBIICHHE TOPHBIX TTOPOJ PABHO
CONPOTHUBJICHUIO OYPOBOTO pacTBOpa

37. B kakux cayyasx kpuBblie BK3 umeloT nonm:kaouiee NnpOHUKHOBEHHE:

A) Korjaa conpoTuBiIeHHEe OypoOBOTo pacTBopa
BBIIIIC, qeM COIIPOTUBJICHUC I1IJIaCTOBBIX
JKUIKOCTEN

b) xorma comporuBiieHHe OypOBOTO pacTBOpa
MCHBIIIC, qeM COIIPOTUBJICHUC IIJIaCTOBBIX
JKUIKOCTEHN

B) xorna conporuBneHue OypoBOro pactsopa
PaBHO COMPOTHUBIICHHUIO IIACTOBBIX
JKUIKOCTEN

I') xorna conpoTHBiIEHHE TOPHBIX MOPOJI PABHO
COIPOTUBIIEHUIO OYPOBOIO pacTBOpa
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38. B kakux cay4yasix kpuble BK3 Ha3bIiBaoTCs IBYXCJI0HHBIME:

A) xorzma QaxTHuecKas KpuBas OTIMYACTCS
OT NAJIETOYHBIX KPYTHIM CIIaJIOM.

b) xorpa ¢akTuveckas KpuBasi He OTIIMYAETCS OT
NaJIETOYHBIX

B) xorpa ¢paktuueckas KpuBas UMEeT
BHayase cuaj, a 3aTeM NoAbEM

I') xorma QaxTuyeckas KpuBas OTIMYACTCS OT
HAJIETOYHBIX KPYThIM NOJBEMOM

39. KpuBble 30HI1MPOBAHUSA ITO:

A) KpuUBbIE U3MEHEHUS KaXKyIIErocs
COIIPOTHUBIICHUS IO CTBOJIY CKBa)KMHBI

b) OIpEAEIIECHUS Ka)KyILErocs
COINPOTHBIICHUS C YBEJIMUYEHUEM JJIUHBI 30Ha

B) xpuBble M3MEHEHHS KaXKyLIErocs

COIIPOTUBJICHHUA C  YBCIWYCHHUEM  IJIWMHBI
30HAa  OJId IJ1aCTOB C OFpaHquHHOﬁ
MOIIHOCTBIO

I') xpuBble H3MEHEHHUS KaXyIIErocs
COMPOTHUBIICHUS C YMEHBUICHHEM [IMHBI 30H]1a
JUIS TUTACTOB C OTPAaHUYEHHON MOIIIHOCTBIO

40. CranaaptabiM 3ou10M KC Ha3biBaeTcs:

A) 30oHD ¢ (OKyCHPYIOIIMMHU b) 30Ha, KOTOPBIK MO3BOJISIET HamboOJIEe
HEMAPHBIMU JICKTPOIAMH 3¢ (HEKTHBHO PACWICHUTH Pa3pe3 CKBAKIHBI
B) 30Hm, mapamerpsl KOTOPOTO I') 30Ha ¢ (OKyCHUPYIOIIMMHU TApHBIMU

IIO3BOJIAKOT BBIIIOJHATH CHyCKO-HOIL’béMHBIG
orcpanuu C MaKCUMallbHOM CKOPOCTBIO

ANIEKTPOIaMU

41. MeToa MUKPO30H/10B NOpa3yMeBa

€T:

A) olpezeneHne KaXKy1erocs
COIPOTHUBIICHHSI IO CTBOJTY CKBRKUHBI

b) OIpeIeIeHUs KaKYyIIEToCcs
COIIPOTHUBIIEHUS C YBEJIMUYEHUEM JUIMHBI 30H]1a

B) omnpenenenue CcTpoeHHS CTEHOK
CKB&)KUHBI B IPOTYKTUBHBIX TIACTAX

I') u3ydyenrne HEOJHOPOIHOCTH OYPOBOIO
pacTBopa

42. . Pa3pema10maﬂ CIOCOOHOCTh MOTEHIHAJI-30HAA II0 CPAaBHCHHUIO C TI'PAJAMEHT-

30HA0M IIPH PABHBIX YCJIOBHSX:

A) 2-5 pa3 6onb111e

b) onunakoBas

B) 2-5 pa3 meHb1e

') B 3aBucuMOCTH OT T'€OMETPHUUYECKOTO
pPacCIoN0XKEHU U3MEPUTEIBHBIX AJIEKTPOJIOB 1O
OTHOUIEHUIO K NMUTAIOINM

43. MeToa MHKPO30H/I0B NMPEHMYIIIECTB

CHHO UCITOJIB3YETCHA B CKBAKMHAX:

A) yrosbHbIX

b) pyanbix

B) HedrerazoBbix

F) HWHKCHCPHO-TCOJIOTMYICCKUX

44. B metoge MHKPOOOKOBOIO Kap
MEKIY:

OTaka M3IMEPACTCH PasHOCTL MOTCHIHAIOB

A) IpUeMHBIMH 3JEKTPOAAM U

b)  npueMHbIMH u

KOpPIYCOM 30Ha

3EKTPOAAMHU

B) npuemHbIMU
NEKTPOAAMHU

n SKpaHHbBIMHU

I') npu 3aMeHe muTaOMUX 3JIEKTPOIOB
HAa U3MEPUTEIIbHEI €

45. Kak onpenessiercsi K03 (puuMeHT 30H1a MUKPOOOKOBOI0 KapoTasKa:

A) o popmyne K*AU/J

b) mo popmyne 4n*AM*AN/MN

B) ONpeaACIIEICTCA SKCIICPUMCHTAJILHO

I') mo popmyie 2 t*AM*AN/MN

46. MeToa MHAYKIIMOHHOI0 KapOTaKa

MO3BOJIACT MPOBOAUTDb UCCIICAOBAHMSA:

A) B CyXMX CKBaKMHaX

b) nyrém ompeneneHuss Kaxymerocs
CONPOTHUBIICHUS CEPUEH 30H/IOB C YBEIUYEHUEM
UX JUIMHBI

B) MOCPEICTBOM onpeeacHus
KOKYIIEroCs  CONPOTUBJICHHUS  30H/JIaMU,
CMOHTHPOBAHHBIMH Ha MPHKUMHOM
«Oammake

') B pa3pe3ax CKBaXHH C BBICOKUM
YACIBbHBIM  JJICKTPUYCCKUM  COMPOTHUBIICHUCM
OypoBOro pacTtBopa

47. 3a 1JIMHy 30H/1a HHAYKIHOHHOT0 KApOTaKa NPUHUMAIOT:
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A) paccTosiHEE MEXTy COMMKEHHBIMU
AJIEKTPOAAMHU

b) paccrosHue Mexay reHepaTOpHOH U
IIPUEMHOM KaTylIKaMu

B) paccrosHue oOT  ygaleHHOTO
NEKTPO/A 10 CEPEIUHBI PACCTOSIHUS MEXIY
CONMKEHHBIMU JIEKTPOJIaMU

I') paccrosinue Mexay U3MEpPUTEIbHBIMU
KaTyIIKaMu

48. JIC B npueMHO# KaTylIKe MPAMO

MPpONMOPIHUOHAJIBHO:

A) ylIenbHOMY CONPOTHUBIICHUIO CPEJIb

b) nusnexTpudeckoil MpOHUIIAEMOCTH CPEJIbI

B) snektponpoBoiHOCTH Cpeib

I") MarHuTHON BOCIPHUMMYHUBOCTH

49. Ilpn npou3BOJACTBE WHAYKIHOHHOIO KapoOTaxKa HAMOOJbLINMI BKJIAA B 001U

CHUTHAJI ME€TO0JAa BHOCAT:

A) ciou  pacroJIOKEHHbIE HUXKE b) cmou pacrnonoxeHHble HAIPOTHUB
cepe/IMHbI 30H/1a CepeaMHbI 30H1a

B) ciom pacnosokeHHblE  BBIILIE I') BbICOKOOMHBIE CIION
Cepe/IMHbI 30H/1a

50. @okycupyolye reHepaTopHble KATYIIKH HCNOJIb3YIOTCS JUIA:

A) yMEHbILIEHHs BIUSHHS CKBa)KUHBI b)  ymeHblieHMss ~ BAUSHHUS ~ 30HBI
Ha curHan MK IIPOHMKHOBEHHUs Ha curHan MK

B) ymenbllieHusT BIMSHUSL CKOpPOCTH I')  paBHOMepHOro  pacmnpeseseHus
[0JIbéMa CKBRXMHHOI'O CHapsAJa Ha CUTHAJ | JIEGKTPOMAarHUTHOIO MOJII B OKPECHOCTSX
K CKBQKWUHBI

51. C yMeHblIIeHHMEM MOIIHOCTH IJ1acTa aMIuiuTyaa anomaaun UK:

A) yMeHbIIaeTcs

b) ocraercs Hen3mMeHHOM

B) yBenuuuBaercs

I') 3aBucUT OT compoTuBIeHHS] OYPOBOTO

pacTBopa

Kpurepum onenkmu:

HpI/I OIICHKEC 3HaHUI O6y‘IaIOI_LII/I€CH MoJIy4aroT oumer ¢ 10 BOIIPOCAaMHU M3 BbIIIC NPCACTABJICHHOI'O CIIMCKaA,

3a KaKIbIi IPaBUIIBHBIN OTBET — 1 Gas.
MaxcuMansHO€e KouuecTBo 0amnos — 10.
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[Tpunoxenue 4

MHUHUCTEPCTBO HAYKHM W BBICIIETO OBPA3OBAHHUSI POCCHICKOM
®EJEPALIUU

HOSABPLCKHA HHCTUTYT HE®THU U TA3A
(PUJIHAJT) PEJEPATLHOE F'OCYIAPCTBEHHOE OBPA30OBATE/ILHOE YYPEXKIEHUE
BBICIIETO OBPA3OBAHUS

«TIOMEHCKHI UHY CTPUAJBHBIMYHUBEPCHUTET»
(®uaunan TUHY B r.Hosiopbeke)

Ka(bezlpa HpHKHaﬂHOﬁ MaTEMATUKN U €CTCCTBEHHOHAYUYHBIX JUCHUIIINH

TecToBbIE 3a1aHMS JJI51 IPOMEKYTOUHON aTTEeCTAlUM
o qucuuiimae IlpombiciioBast reoguszuka

1.C yMeHbIIEHHEM MONIIHOCTH IIACTAa aMIuiuTyaa anomaanu UK:

A) yMeHbIIaeTcs b) ocraercs Hem3MeHHOM

B) yBenuumuBaercs I') 3aBUCHT OT CONPOTHBIICHUS
OypoBOro pactBopa

2.UK HanboJiee 4yBCTBUTEIEH K NPOIJIACTKAM:

A) BBICOKOTO COIIPOTUBIICHUS b) ITOBBIIIIEHHON
JIEKTPONPOBOJHOCTH

B) BbICOKOH AM3IEKTPUUECKOM I') B KOTOpPBIX UMEIOTCS KaBEPHBI

IIPOHUIIAEMOCTH
3.YBeanuenue riryoOunbl ucciaenopanus B meroae BUKMU3 nocruraercs 3a cuer:
A) YMEHBIIEHUS Y4aCTOTHI b) YBEIUYECHUS Y4aCTOTHI
JIEKTPOMAarHUTHOTO IOJIS JIEKTPOMAarHUTHOIO IOJIs;

B) yBenuuenus nauHbl 30HAA I') yBenuueHus [UIMHBI 30HAA W
YMEHBILIEHUSI YacTOTHI AJIEKTPOMAarHUTHOTO
1oJis

4.0 nanubiM TK nuddepenumnanus paspe3oB BbINOJIHACTCS M0 Pa3InYHIO:

A) MarHMTHOM NPOHMUIIAEMOCTH b) snexTpuueckoMy CONpOTHBIEHUIO

TOPHBIX OPOJ, TOPHBIX IOPOJ,
B) JUDJIEKTPUYECKON I') MarHUTHOM BOCIPUMMYHBOCTH
IIPOHUIIAEMOCTH TOPHBIX MOPOJ TOPHBIX OPOJ

5.MeToa MNOTEHUHMATOB COOCTBEHHOH MOJISAPHU3ALUH AHAJOTMYEH MeETOLY
110JICBOM re0(PM3MKH:

A) B33 b) OI1

B) EIl I 103

6.ludgdy3nono-aacopOuMOHHbIC NOTEHIHAJIBI B CKBAKHHAX BOZHUKAIOT 32 CYeT:

A) paznuuusi B XMUMHUYECKOM b) ¢unprpanuu GypoBoro pacrsopa
COCTaB€ W  KOHIICHTpAallMM  COJIEH, U3 CKBa)XHUHBI B IJIACT

PaCTBOPEHHLIX B INIACTOBBIX BOJaX H
OYpOBOM pacTBOpe

B) OKHCIIUTEIBHO- I UHOUIBTpaLUN O0ypoBoro
BOCTAHOBMTEJIBHBIX pEeaKIUi pacTBOpa M3 CKBRKUHBI B IUIACT

7.11pu npsimoMm noJie IIC riiuHbl B paspe3e 0TMEYAKOTCH:

A) OTPULIATEIIEHBIMU b) nosnoxxuTenbHBIMU aHOMATUAMU
aHOMAJIUSIMU;

B) He BeIACHISIOTCS I') n33yOpEeHHOCThIO KPUBBIX

8.I1pu npsimoMm moJie IIC necyaHUKH B pa3pe3e 0TMEYAKOTCH:

A) OTpHIIATEILHBIMI AHOMAIHIMH | b) non0XXuTeNIbHBIMI aHOMAHUSIMU




B) He BeIACIISIOTCS

') n33yOpEeHHOCTHIO KPUBBIX

9.Bo n3be:xkaHne noMex NIEKTPOIHON NMOJIAPU3ALMU BHINOJHIIOT CJIeayoliee:

A) IPUMEHSIIOT TPY3bl, COCTOALINE b) UCIOJIB3YIOT CBUHIIOBBIE
W3 OJTHOTO MeTajlia AIIEKTPOJIbI

B) 3aIAChIBAOT rpaueHT I W3MEHSIIOT  TOK  MUTaHHUS
noteHnuana [1C AJIEKTPOJIOB

10.Pe3ucTuBUMETpHS 3TO:

A) M3MEpEHUs JaMeTpa b) u3mepenwus yria HakiIoHa
CKBRKUHBI
B) wu3MepeHue CcoOmpOTHBICHUS I HU3MEPECHHS bunpTanuu

OypoBOTro pacTBopa

TPCIIMHHBIX BOJ

11. MHKIUHOMETPHS ITO:

A) U3MEPEHUE JuaMerpa
CKBA)KHMHBI

b) nuzmepenue ucKpUBIEHUS CKBaXKUH

B) u3mepenue conpoTuBieHus: 0ypoBoro
pacTtBopa

I) CTEHOK

CKBa’>XHNHBI

HN3YUCHUC CTpOCHUA

12 . KaBepHOMeTpPHA ITO:

A) H3MEPCHUC JuaMeTpa B) HN3MCPCHUC yIJIa HAKJIOHA CKBAXKWHBI
CKBAYKUHBI
B) wu3mepenue comnpoTuBiaeHUS I') BbIsIBIEHHE X€T000B B CTEHKaX

OypoBOro pactBopa

CKBa)XHUH

13.¥YcTaHoBuTE COOTBETCTBHE MEAKTY TCXHUYCCKUMHU TCPMHUHAMM:

KaBCpHa

XKEI100

3) BeIOOMHA

A) nokanpHOE yriiyOneHue OypoBbIM
HAKOHEYHHKOM B CTEHKE CKBAYKUHBI

b) yriny6nénnas kaHaBa B CTEHKe
CKBa)KHHBI

B) 9TO BBIKpAIlIMBAHWUEC, BBIMBIBAHUC
TFOPHBIX TOPOJ HEMOCPECACTBECHHO B CTBOJIC
CKBa’>XHNHBI

14.Yto Ha3bIBaeTCsl KABEPHOI:

A) 9TO BBIKpAIlIMBaHUE, b) 31O BBIKpamIMBaHHE, BHIMBIBAHUE
BBIMBIBAHUE TOPHBIX mopona TFOPHBIX ITOPOJA HEIOCPECACTBCHHO B YCTHC
HENOCPEACTBEHHO B CTBOJIE CKBAKUHBI CKBaKHUHBI

B) 9TO BBIKpAIIMBAaHHUE, I) o0Opa3oBaHue JIOKaJIbHOTO
BBIMBIBAHHE TOPHBIX opoJ yriayoneHust OypoOBBIM HAKOHEYHHUKOM €

HCIIOCPECACTBCHHO B 3a00€ CKBaKUHBI

00pa3oBaHUEM TIIMHUCTON KOPKH

15.1poduemerpus 310:

A) U3MEPEHUE HECKOJIBKUX b) u3MmepeHue TONIIMH TUIaCTOB B
JUaMETPOB  CKBOXHHBI B OJHOM CKBa)KHHE
ITONIEPEYHOM CEYEHUU

B) U3MEpEHHe pa3smepoB I) HU3y4YECHHUE [oKa3aTesen
MPOTSHKEHHBIX  JKEI000OB B pazpes3ax IIPOCTPAHCTBEHHOTO PacCIOIOKEHUS
CKBAKUH CKBAKHUHBI

16.YT0 HA3BIBACTCH GKEI000M»:

A) BBIKpalllUBaHHUE, BBIMBIBAHHE

b) yrnybnénnas kaHaBa OypOBBIM

TOPHBIX TOPOJ ~ HEMOCPEJICTBEHHO B HAaKOHEYHUKOM B CTEHKE CKBa)KHHBI
CTBOJIE CKBaKUHBI

B) 3TO BBIKpAIIMBaHUE, I') »T0 BBIKpamMBaHKE, BHIMBIBAHUE
BBIMBIBAaHHE TOPHBIX OpoJ TOPHBIX IOPOJ HEMNOCPEICTBEHHO B YCThE

HCTIOCPCACTBCHHO B 3a00€ CKBaKHMHBI

CKBa’>XHWHBI

17.1lemeHTOMETPHSI BHITIOJIHSIETCS € LEJIbIO:
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A) ompeniesieHus1 BBICOTHI IO IbEMa
IIeEMeHTa

b) W3Y4YCHUS PaBHOMEPHOCTHU
3aIl0JTHEHUS 3aTPYOHOT0 MPOCTPAHCTBA

B) OLIEHKHU KauecTBa
[IEMEHTUPOBAHUS 00CAHBIX KOJIOH

I') Bcé nepeunciieHHOe BEpHO

18.lepexTOoOMeTpHsi 00CATHBIX KOJIOH BBINOJIHSACTCH € HeJbI0:

A) KOHTPOJIS COCTOSTHUS b) W3Y4YCHUS PaBHOMEPHOCTHU
00CaHBIX KOJIOHH ¥ BBISBICHHUS WX 3aIOJTHEHUS 3aTPyOHOTro MPOCTPAHCTBA
ne(heKTOB

B) OLICHKH Ka4yecTBa I BBISBJICHUS HAJIAYHUS

HEMCHTHUPOBAHUA O6C3I[HI)IX KOJIOHH

nep@opalioOHHbIX OTBEPCTHI

19.I'pyHTOHOCAMH OCYLIECTBJIsIeTCS 0TOOP:

A) ipo06 nanactoBoi HeTH

b) npo6 mmacToBoi BOIBI

B) 00pa3110B ropHbIX oposa

I') npo6 npoMBIBOYHOM JKUJKOCTH

20.11epdopanmsi 06caHBIX KOJOH

H BBINOJIHAECTCA C IEJIbIO ©

A) obecnieuenus nocryna rouaa
U3 IJ1aCcTa B CKBKUHY

B) B3sTHS TpO0 MIIACTOBBIX (PIIFOMIOB

B) otbopa o6pa3ios
OPOJT

T'OPHBIX

I') obecrneuenus ¢aronmooOMeHa ¢
3aTpyOHBIM IPOCTPAHCTBOM

21 KymyasiTUBHbIE nepdhopaTopsl 3TO:

A) OOKOBBIE
IPYHTOHOCHI  3apsDKEHHBIC
CTaJIbHOW ITyJei

CTpPEJISIONINE
CILIOIIIHOM

b) mnepdopatopsl, ucnoab3yroIIKE
packajieHHbIE ra3bl WK METaJLI

B) nepdoparopsl, ucnons3yromue
CTPYI0O BOJABI CO CMECHIO KBapIEBOTO
necka

I CKBOKMHHBIC IpUOOPHI,
CoJIepIKaIIe MHeBMATHISCKUE MOTYTH

22.TopnegupoBaHue BbINOJHAETCS C LEIbIO:

A) I8 OXHBIEHHMS  CTapbIxX
HE(TAHBIX MECTOPOXACHUM C IEJbI0
obecrieyeHus JocTyna Guronia U3 miacra
B CKBXKHHY

b) nukBupanuu aBapuii, U3BICYCHHUS
00caIHBIX KOJIOHH, pa3pylIeHus MeTaia Ha
3a00¢e

B) ounctku ¢puibTpoB

I') Bc& mepeunciieHHOe BEpHO

23.I'TK-II ocHoBaH HA:

A) (hOTORNEKTPUIECKOM b) xoMnTOHOBCKOM paccessHun
MOTJIOIEHUH
B) peHTreHoBCcKOM U3ITydYeHUU I o0Opa3oBaHUU JJEKTPOH-
MO3UTPOHHBIX AP
24.I'aMMa-raMmMa-KapoTaK- 3T0:
A) wu3MepeHHe ECTECTBEHHOTO b) wu3MepeHue paccesHHOro B
raMMa-u3JIy9deHUs TOPHBIX opo7I, TOPHBIX TOPOJaX TaMMa-H3ITydeHHS

TNIEPCCCUYCHHBIX CKBaKMHOM

B) uzydeHnue peHTreHOBCKOTO U3JIy4eHUs

TOPHBIX TOPOJT

I U3MEPEHUE HAaBEJICHHOU

pPaarnOaKTUBHOCTH

25.Cpean  mMarMaTtM4ecKux rop
PAIMOAKTHBHOCTBIO OTMEYAKTCH:

HBIX TMOPOJA MAKCHMAJBLHOI ecTecTBEeHHO

A) yIBTPOOCHOBHBIE TOPOABI

b) ocHOBHBIE TOPO/IBI

B) kucibie mopoas

I') mopozp! cpeHero cocraBa

26.Cpenn  ocaioYHBIX
PaIHOAKTHBHOCTHIO 0TMEYAIOTCS:

TOPHBIX

MOpPOJ MAKCHMAJBbHOM  eCTeCTBEHHOM

A) 10TOMUTHI

b) kamenHbies conu

B) rimmnb!

I') mecuanuku
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27.AMuiutyna anomauanii Ha guarpammax I'K 3aBucur or:

A) MOLIHOCTH pPaJlOaKTUBHOIO
UHTEpBaJIa

b)
DJICMCHTAa

COACPIKAaHUA  PAAWOAKTUBHOI'O

B) ot ckopocTu 3anucu guarpamm

I') Bc€ nepeunciaeHHoe BEPHO

28.boJiee MIOTHDBIE MmOopoAabl B pa3pe3€ CKBAKUH BBIAC/IAIOTCA HA JHArpaMmmax

I'T'K-II:

A) NOHMKEHHBIMU AaHOMAJTUSIMU

b) noBbIlIEHHBIMU aHOMATIUSIMU

B) u3pe3annpiMu aHOMaUSIMU

I') Bcé nepeunciieHHoe BEpHO

YrouabHbIe HHTEPBAJIbI B pa3pe3e

CKBaKUH BblAeJasA0TCH Ha auarpammax I'T'K-

A) NOHMKEHHBIMU AaHOMAJTUSIMHU

b) noBbIlIEHHBIMU aHOMATIUSIMU

B) u3pe3annpiMu aHOMaNusIMU

I') Bc€ mepeunciaeHHOE BEPHO

29.BbICOK030/1bHbIE YIOJIbHBbIE H

HTEPBAJIbl 110 OTHOIICHHI0 K HMU3KO030J/JIbHBIM

BbIIeJA0TCA He HAa quarpamMmax ['TK-C:

A) INOHM>XCHHBIMH aHOMAaJIMAMU

B) IIOBBIIICHHBIMH aHOMAJIUAMUA

B) u3pe3zanHpIMM aHOMAIUSAMU

I') Bc€ nepeunciieHHOe BEPHO

30.IL1acTtbl ¢ BBICOKHM COIe€
BbleJA0TCA HA quarpammax HI'K:

p’KaHMEM BOJOPOAAa B pa3pe3e CKBAKHH

A) INOHM>XCHHBIMH aHOMAaJIMAMU

B) IIOBBIIICHHBIMH aHOMAJIHUAMUA

B) n3pe3zanHpIMM aHOMAIUSAMU

I') Bc€ nepeunciieHHOe BEPHO

31.I'simHbI B pa3pe3e CKBAKUH Bbl

naeqasitores Ha quarpammax HI'K:

A) INOHM>XCHHBIMH aHOMAaJIMAMU

B) IIOBBIICHHBIMH aHOMAJIHUAMUA

B) u3peszanHpIMHM aHOMaNIUSIMU

I') Bc€ nepeunciieHHOe BEpPHO

32./3BecTHAKH B pa3pe3e CKBa:KHH Bbleasa0Tcs Ha auarpammax HI'K:

A) NOHMKEHHBIMU aHOMAJIUSIMU

b) noBbIllIeHHBIMU aHOMATTUSIMU

B) N3PC3aHHBIMU aHOMAJIUSAAMU

I') Bc& mepeunciieHHoOe BEpHO

33.IlecuaHuKHU U eCKHU B pa3pese

CKBaKUH BbleasoTca Ha qauarpammax HI'K:

A) NOHMKEHHBIMU aHOMAJIUSIMU

b) noBbIllIeHHBIMU aHOMATTUSIMU

B) N3PC3aHHBIMU aHOMAJIUSIMU

I') Bc& mepeunciieHHOe BEpHO

34.le/l NOCTOSIHHOM JJIMHE 30HJA IJIOTHOCTbh MOTOKA TEMJIOBbLIX HeﬁTpOHOB HE

3aBHCHUT:

A) oT 3aMeUISFOIINX u B) ot BogoponocoaepxkaHusi TOPHBIX
MOTJIOIIAIOUINX CBONCTB CpeJibl OpoJ

B) or o0Obema ecTecTBEHHBIX I') ot mmoTHOCTH OYpOBOTO pacTBOpa

PAaAOAKTUBHBIX 3JICMCHTOB

35.MarHuTHbIH KapoTa:K He HCIO

JIB3YECTCH JIJIA:

A) U3MEPEHUS MarHuTHOM
BOCIPUMMYHUBOCTH  TOPHBIX  TOPOJ,
CJIararolIMX CTEHKU CKBAYKUHBI

b) u3MepeHus  HampsHKEHHOCTH
3€MHOI'0 MarHUTHOTO MOJISI B CKBAXKUHE

B) m3mepeHuss HaMarHM4eHHOCTH
TOPHBIX TMOPOJA B  OKOJIOCKBAXXKUHHOM
IIPOCTPAHCTBE

I U3Y4YECHHUS CTEIIEHU
HaMarHMYeHHOCTU OYpPOBOTrO MHCTPYMEHTA

36.CKBaKHHHASI MATHUTOPA3BEIKA ITO:

A) BBIABIEHHME pYAHBIX TEI B
OKOJIOCKBR)KTHHOM IIPOCTPAHCTBE

E) HU3MCPCHUC HAIIPSA’KCHHOCTHU
3€MHOI'O MaroHuTHOI'O IMOJIAA B CKBAXXHWHE

B) m3mepenue HamMarHM4eHHOCTH
TOPHBIX IIOPOA B  OKOJIOCKBAXKUHHOM
IIPOCTPAHCTBE

I') Bc€ nepeunciaeHHoe BEPHO

37.1Ipu BBINOJHEHUH CKBAKUHH
00BbEeKT MOKETOBITh PACIOJIOKEH:

0ii MAarHMTOpa3BeAKH AHOMAJIHEOOpPa3yIoIIuii
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A) B HIDKHEM NOJIYTIPOCTPAHCTBE

b) B BepxHeM nosrynpocTpaHCTBE

B) B ueHTpe CKBaXXHUHHOTO I') Bc€ nmepeunciaeHHoe BEPHO
WHTEpBaJa

38.Ilpsimasi BOJIHA B AaKYCTHYECKOM KapoOTaxKe 3TO:

A) BOJHA, BO3HMKaOIasg B b) BOJIHA, BO3HUKAIOIIAS B

OypOBOM pacTBOpe MEXIy H3IydaTeiaem
Y IPUEMHUKOM

HHHHHHqueCKOﬁ ITIOJIOCTH CKBA’XHWHBI

Ha
B

B) Bomna, BoO3HHKaromas
rpaHuLe HEOJHOPOIHOCTEN
re0JOrMYECKO cpef

I') Bcé nepeunciieHHOE BEpHO

39.Ha171)1nTe COOTBETCTBHE MEKIAY Ha3BaAHUEM METOA0B PaAJUOAKTHBHOIO

KapoTa>xa 1 UX HAa3HAYCHHUEM

'K I'TK-II

NHHK A) U3y4yeHue €CTECTBEHHOM
PaZl0aKTUBHOCTH F'OPHBIX MTOPOJ B pazpesax
CKBaXHH

b) u3yuyeHue IIOTHOCTH IJIACTOB
110 CTEHKE CKBAYKHHbI

B) wu3yueHue mnOpUCTOCTH TOPHBIX

Imopoa B pa3pe3ax CKBAKUH

40.C yBeqnuyeHHMeM 4YacTOThl YJbTPa3BYKOBBIX KOJe0aHMM, HCIOJIb3yeMbIX B

AK, pa3pemaroniasi cnocoOHOCTb MeTO1a

A) yBenn4uBaeTcs

b) ymenbmaercs

B) ocraercs HensmeHeHHOM

I') B KpuCTaJuIMUECKHUX HOpOJAX
yBEJIMYHUBACTCS, a B 0CaZI0YHbIX
YMEHBIIAETCS

41.11orJomeHne NONEPeYHO BOJHBI B CPABHECHHMH € MPOI0JIbHONM:

A) B 1,5 pa3a 6onbie

b) B 1,5 paza mMeHb11e

B) He uzmensercs

F) U3MCHACTCA B 3aBUCHUMOCTH OT
JIMTOJIOTHYCCKOTO COCTaBa mopoJg

42.C yBeau4eHHeM NOPHCTOCTH NOrJomeHnne BoJH npu AK:

A) yBennuuBaercs

b) ymenbaercs

B) ocraercs He ©3MEHEHHBIM I) U3MEHSETCS o
HKIOHEHIMAJIbHOMY 3aKOHY

43.C yBeJuyeHHeM INIMHUCTOCTH NOTJIoleHne BOJH npu AK:

A) yBennuuBaercs b) ymensaercs

B) ocraercs HEe U3MEHEHHBIM I WU3MEHSETCS o

SKIMMOHCHIHWAJIbHOMY 3dKOHY

44.C yBesilMYEeHHEM YACTOThI CECMOBOJIHOBOIO IOJISI TMOIJIOLIEHUS] BOJIH TPH

AK:
A) yBenmuuBaeTcs b) ymenbiaercs
B) ocraercs HEe U3MEHEHHBIM I WU3MEHSETCS o
HKIMOHEHIIMAJIbHOMY 3aKOHY
45.C yMeHbllIeHHEM JIaBJIeHUSI B CTBOJIE CKBAaKUHbI MOIJIOIIEHUEM BOJIH MPHU
AK:

A) yBenmuuBaeTcs

b) ymenbaercs

B) OCTacTCA HEC NBMCHCHHBIM

I) U3MEHSETCS
HKIOHEHIMAJIbHOMY 3aKOHY

10

46.JInd1eKTpUYeCcKasi MOCTOSIHHAA CPebl XapaKTepu3yeT:

A) yBenuuyeHHUE UIMHBI BOJIHBI IO
CPaBHEHHUIO C BO3yXOM

b) ykopoueHue ATUHBI BOJHBI IO
CPAaBHEHHIO C BO3JIyXOM

B) yBenuueHue NIMHBI BOJHBI MO

I') Bc€ nepeuncienHoe BEpHO
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CpPaBHEHUIO OYPOBBIM PaCTBOPOM \

47.0npo6oBaHue IJIACTOB HA KaleJie MpelycMaTpUBaeT:

A) m30JAIMI0 BBIOPAHHOTO JUIS b) BbIBOB mnpuroka QuoUAOB U3
HCCIIEI0OBaHUI ydacTka CTBOJIA MPOIYKTUBHBIX IJIaCTOB
CKBa)KUHBI, CO3/laHHE  JIPEHAKHOTO
KaHaja
B) repmeruzanuo mpoObI U BEIHOC I') Bc€ nmepeunciaeHHoe BEPHO
e Ha MOBEPXHOCTh
48.Texnosoruio onpoooBanus miaactos Ha kadesne (OIIK) BbINOJIHSAIOT:
A) 10 Hayana KapoTaxa b) nocne okoHyaHus kapoTaxa
B) Bo Bpems kapoTaxa ') B nmnpomecce  1emMeHTanuu

3aTpyOHOTr0 MPOCTPAHCTBA

49.0npenenenue riiyOMH MJ1acToOB

B CKBA’KUHE IIPOU3BOAUTCSH:

A) Mo AJIMHE CIYIIEHHOTO Ka0es

b) mo paauwokanamy, BXOIsIIeMy B
KOMIUIEKT KapOTaKHOM CTaHITUU

B) mo
TEMIIEPATYPHI

HAaTYUKy HU3MCPCHUA

'Y mno  MarHUTHBIM
HAHCCCHHBIM Ha Kabelb

METKaM,

50.B koJ10HHE TPYO B KauecTBe KOHTPOJIbHBIX PENePOB HCIOIb3YIOTCH

A) my(dToBBIE cOeTMHEHUS

b) MmaruutHble MeTKH

B) panuoaxTuBHbIE ynu

I') Bc€ nepeunciieHHOe BEPHO
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[Tpunoxenue 5

MWUHUCTEPCTBO HAVKHM W BBICHIETO OBPA3OBAHHUS POCCHICKON
®EJEPALIIN

HOSBPHbCKA MHCTUTYT HE®THU U TA3A
(PUJIHAJ) PEJEPAJIBHOE F'OCYJAPCTBEHHOE OBPA30BATE/ILHOE YUPEKIEHUE
BBICIIETO OBPA3OBAHMS

«TIOMEHCKHI I/IHI[YCTPHAHLHLIﬁYHHBEPCHTET>>
(®uauan TUY B r.HosiOpbcke)

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

TeMbl KOHTPOJIBHBIX Pad0OT
o qucuuiimae [lpombiciioBast reogpuszuka

NHIyKITMOHHBIE METOBI NCCIICTOBAHMS CKBaYKUH.

JIDIIeKTprudeCcKre METO bl HCCIISIOBAHUS CKBAKIH.

MeTo BRI3BaHHBIX ITOTEHITUATIOB.

CnexTpanbHbI TaMMa-METO/I.

HeliTtpoHHble CrieKTpaIbHbIE METOIBI.

Mertoabl SiIepHO-MarHUTHOTO PE30HaHCA.

Meton HaBeIEHHOM aKTUBHOCTHU

MeTopl MEYEHBIX aTOMOB.

. AKYCTUYECKHI MIHUPOKOTOIOCHBIA METO/ U aKyCTUUYECKOE TEICBUICHHE.

10 Tepmuyeckre MEeToAbl UCCIIEIOBAHUS CKBAXKHUH.

11.T'eoxuMuuecKkre METOABI UCCIENOBAHUS CKBAKHH.

12.KaBepHOMeTpHs U IpoPHiIeMeTpHs.

13.THKJIMHOMETpPHS CKBaYKHH.

14.T'eoduszuyeckre METObI B Mpoliecce OypeHus CKBaKHH.

15.KoHTpoJib 32 00BOAHEHHEM NPOAYKTUBHBIX M1acTOB Mo AaHHbIM [THIC.

16.JIeGuTOoMeTpHs 1 PaCXOAOMETPHS.

17.T'eopuznyeckue METOABI KOHTPOJIS 32 TUAPOPA3PHIBOM ILJIACTOB.

18.1leMeHTOMETPUS CKBAKHH.

19.0160p 00pa3oB mopo.

20.ITpuToxomeTpus.

21.MeTo1pl KOHTPOJIS 32 COCTOSTHHEM 00CaTHBIX KOJIOHH.

22 .Ilepdoparusi. Metoast 2 dexTuBHOM Tepdhoparum.

23.T'eou3nyueckre METOAbI OIICHKH aHOMAJIbHO-BBICOKOT'O TIACTOBOTO JaBJICHHUS.

24. ToprieIupOBaHUE CKBAXKHH.

25.0mnpenenenne coctaBa (Ironga B CTBOJIE CKBAXKUHBI.

26.0160p mpo0 miacToBoro ¢uirouaa

27.0mnpenenenne HadaabHOTO MojioskeHnss BHK B OTKpBITOM CTBOJIE CKBaYKHHBI.

28.B0o3MOXHOCTH W METOAMKH ompezaeneHus: HadaiabHOoro U Tekymero I'HK mo
maaueiM ITUC.

29.0npenenenue korddunuenTa npounnaemoctu mo nanasiM ['MC.

30.Koppensius pa3pe30B CKBaKHH.

31.Metoasl 1 METOAMKY oTpeeneHus KO3 UIIMEHTa TOPUCTOCTH.

CoNok~wNE



TpedoBanus Kk coaepkaHuI0 U 0POPMIICHHUIO:

Ob6veM k.p. — 12-15 cTpanun Tekcta, OQOPMIIEHHOTO B COOTBETCTBUU C
YKa3aHHBIMH HIKE TPEOOBAHUSIMHU:
- TUTYJIbHBIN JIUCT;
- COJEp’KAHUE;
- BBEJICHUE;
- OCHOBHAs 4acThb;
- 3aKJIIOYEHUE;
- CIIMCOK MCIIOJIb30BaHHBIX HCTOUYHUKOB;
- TOpWIOXKEHUs (MPpU HEOOXOIUMOCTH).
OdopmisieTcss 3agaHe THUCHBMEHHO, OHO MOXET BKJIIOYAaTh DJIEMEHTHI
HATJITHOCTH (WJUTFOCTPAIINH, IEMOHCTPAIIHIO).

Kpurtepum ouenku:

o AKTYaJIbHOCTb TEMBI;

¢ COOTBETCTBHUE COJIEPKAHUS TEME;

o IIyOMHaA IpopabOTKHU MaTepuana;

¢ TPaMOTHOCTH M MOJHOTA MCIIONb30BAHUS HCTOUHUKOB;
o HAJMYHME DJIEMEHTOB HATJIATHOCTH;

e YCTHBIW pacckas;

20 6aystoB BBICTABISIETCS 00yYaromieMycsi, €Clid BCe KPUTEPUU BBITIOJIHEHBI Ha
90-100%.

11-19 GamnoB BBICTABISCTCS OOYYAIOMIEMYCS, €CIIM BCE KPUTEPHUH BBITIOJTHEHBI
Ha 60-89%.

0-10 6anmnoB BeICTaBIsIETCS OOYUAIOIIEMYCS, €CJIM BCE KPUTEPUU BBITIOJHEHBI Ha
0-59%.
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MUHUCTEPCTBO HAYKH H

®EJEPALIIN

HOSBPHbCKA MHCTUTYT HE®THU U TA3A

[Tpunoxenue 6

BBICIHIEI'O OBPA3OBAHUSI POCCHUMCKOMN

(PUIIHAJ) PEJEPAJIBHOE I'OCYJAPCTBEHHOE OBPA30OBATEJIBHOE YYPEXK/IEHUE
BBICHIEI'O OBPA3OBAHUA

(Punnan

THY B r.Hosopbcke)

«TIOMEHCKWI WHAY CTPUAJIBHBIAYHUBEPCUTET»

Kadenpa npuknaaHoit MaTeMaTUKH U €CTECTBEHHOHAYYHBIX JUCIIUILTUH

JlaGopaTopHbie padoThI
no qucuuruivae [pombicaoBast reopusnka

HaumenoBauue

1 OO61ue TpUHIKUIIBI TeOPU3NIECKUX UCCIECTOBAHUM B CKBAKUHAX

2 HByLIGHI/IC 30HIOB JJICKTPHUYCCKOI'O KapOoTaxKa

3 WN3ydeHne NpUHLWNA 3alUCU YACIbHOM BJIEKTPUUECKON MPOBOAUMOCTH
TOPHBIX OPOJT

4 Teopus TeMriepaTypHbIX U3MEPEHUN B CKBAXKUHE

5 OCHOBHBIE 3aKOHBI B3aUMOJECHUCTBUS SIEPHBIX U3TYUYEHHI C BEIIECTBOM

6 NHaukatopsl (A€TEKTOPbI) U3TyYEHUs

Kpurepuu ouenkmu:

71a0.p. BBITIOJHEHA | B J1a0.p. UMECIOTCS 7ab..p. HE
HETO0YETHI BBITIOJTHCHA
nab. pabora 10 1-9 0

1
nab6.padora 2 10 1-9 0
1ab. pabora 10 1-9 0

3
1ab. pabora 10 1-9 0

4
nab. pabora 10 1-9 0
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