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COAEPKAHUE

ObnacTs npuMeRenns, wem i 3a1aqu (honnta onenounmIx cpencrs.

Onvcanue nokasareneii u KPUTCPHCB OLICHHBAHHUS KOMIIETEHIIHI. bopmupyembix B
npouecce OCROCHHS AUCIHHITIHHBI (MOLI}'IISI).

Ilepeyenn KommeTenmmii ¢ ykasammen Hranop HX (POPMHPOBAHHS B IPoOLEcce 0CBOSHHS
OITOIT.

Otanbl GopMEPOBaHHS KOMIETeHIHIL,

[lokasatenu ypopueii CHOPMHPOBAHHOCTH KOMITETEHIMIT HA HTANAX HX (bopMupoBanus.
OMHUCAHHE 11KAT OLeHURAHUS.

Ilokasarenu yposHeii chopmuposannocTi KOMIICTCHIMH Ha STanax ux (popMHPOBAHHSL.
Onmcanne mkan oueHnBanms.

Tunoeie koHTpONBHEIE 3a7aHMs. HHbIC MaTCPHAIbl U METOJHYECKHE PEKOMEHIALIHH.
HEOOXOTUMbIE 181 OLCHKH COPMHPOBAHHOCTH KOMIICTEHIIHH B IpOIecCe OCBOCHHS
OI10I1.

Bonpocer st BxoHOrO KOHTpOISI,

Ouenounsle cpesierra u KPUTEPHH CHOPMUPOBAHHOCTH KOMIIETEHLIHUIL.

Bomnpockr amst nposepkn octarounsx 3nanmii CTYJIEHTOB.

Kypcogas padoTa/KypcoBoii 1poekT.

3ananus 415 IPOMEKYTOUHON aTTeCTAIlHH (3auera u (MM) HK3ameHa).



1. Obaacrs npumenenns, nean u 31241 POHIA OMEHOINBIX cpeacTB

®oHn oneHouHsIX cpencte (DOC) sprusetcs HEOTBEMJIEMOH YacThlo paboueil TporpaMMer
AUCIHILTHEDL «] eou3uyecKue ueene10BaHNs CKBAKHEY | TIpe/IHa3HAYuCH JUISL KOHTPOJIA H OLIEHKH
00pa3oBaTe/IbHBIX JOCTHKCHHIL. 00YYaIOUINXCS (B T.4. M0 CAMOCTOSTENLHON pabote cryaeHTOB.
nanee — CPC), ocBomBmmx POTpaMMy JaHHOH JHCIIHITITHHEL.

Leneto  douna onenounnx CPCACTE  ABNACTCS  YCTAHOBJIEHHE COOTBETCTBHS YPOBHH
[I0ArOTOBKH 00yuarommxcs TpedoBaHKAM ®roc BO no HallPaBICHHIO
MOATOTOBKH/CIieraibHOCTH 21.03.01 — Hedrerazosoe aemno.

HIK-1.  cnocoBhocts OCYWICCTBAATE W KOPPEKTHPOBATb TEXHOMOTHYECKHE MpOoILEeCCHl
HedTera’osoro LIIPOM3BO/ICTBA B COOTBETCTBHH ¢ BBIOpaHHOH cepoit  npodeccronanbHOI
JIeATENLHOCTH

2. Onucanne nokasareneii u KPHTECPHEB OLICHHBAHHS KOMIETeHIHii, dopMupyemeix B
Hpomecce 0CBOCHMs AHCUMILTHHBI (MOY.T51)

Onucanne mnokasareneii u KPHTEpPHEB OLCHUBAHHMSA KOMIIETEHIIHIL, dopmupyembIx B
fponecce OCBOCHHUS JUCHMILIHHbL (MOYIISE). U HCIIOJIE3YEMbIE OLICHOYHbIE CPE/ICTBA MPHBE/ICHEI B

Tadymne 1.
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2.2.2, Onucanne mKaa OLICHUBAHU S

B ®I'BOY BO «JII'TV» BHEIpeHa MONYIbHO-PEHTHHIOBAS CHCTEMa OLEHKH yueOHoii
ACATENIBHOCTH CTYZEHTOB. B coortBeTcTBUU JTOH CHCTEMOH NPHMEHSIOTCS naTudaibHas,
JBanuaTudaThHas U CTOGAIbLHAS LIKAIIE] 3HAHWH. YMEHUI1, HABBIKOB.
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3. Tunosbie KOHTPOJ/IbHBIE 32 1aHHA, HHbIE MaTEPHAIbLI H METOIHYCCKHE peKkoMeHaanmm,
Heo0X0aHMBIe 1719 OleHKN cpopmupopannocTn KomMmeTeH I I
B Iipouecce ocoenus OIOIT

3.1.  Bompocs! 115 BX0AHOTO KOHTPO.Is1

1. Cnocofw SKCIUTyaTalluH CKBAaKUH

- Knaccugmkanns croco6os Oypenus

- Hro Takoe 3aboii ckBakuHp?

- YeranoBnenue pesxuma OypeHHs CKBaKUHbI

. Hapamerper rimnucroro pacTBopa

. I'TH (reonoro-rexunueckuii Hapsi)

- DYHKIHH IPOMEKYTOUHOMH KOIOHH]

- AHTHKTHHAILHBIE CKJIaIKN

. @oHTaHHbIH crocod JKCIITyaTallHK CKBAKHH
10. Tasnu¢rrapii crioco6 IKCILIyaTallMl CKBAKUH
11. Kotexropa

12. Tuner konnextopos

13. CpykrypHas kapra

14. T'eonoruyeckas kapra

15. I'eonoruyeckmii paspes

17. Bei6op nmpombiBouHOrO pacTBopa

18. Bei6op mamerpa SKCTLTYaTalHOHHON KOMTOHHBI

009y AW

O

3.2. Onenounspie cpeacTpa u KPHTEPHH chOPMUDPOBAHHOCTH KOMMeETeHIHii

3.2.1. Kourpoabnas paGora Nel

I. Beexnenne. Ponb u mecto TUC B kommiekce reonoro-reodusnueckux pador.
2. Hcropus pasButus.
3. THC. pons B 5TOM npoLecce oTedecTBeHHEIX reo(pH3HKOB,
4. Henonbsyemsle pusnueckie nons i nx cpssm ¢ NapaMeTpaMu paszpesa U CKBakKHH.
5. Knaccudukauus meronos I'HC.,
6. XapakTeprcTnka 0GbekTa HeCTeT0BAHN,
7. 3anaun. pernaembre Metonamu TUC.
8. DIeKTPHYECKHE M ITeKTPOMArHHTHbBIE METOThL.
9. Teoperuyeckue ocHOBBI ANIEKTPUIECKAX H AIEKTPOMATHHTHEIX METOIOB.
10. MeTonsl 31eKTpOXHMHYECKO# AKTHBHOCTH.
11. MetobI Kaxyierocs CONPOTHBICHUS.
12. Dnexrpuieckuit kaporask (hoxycnpoBanubIvMH 30HIAMY.
13. Daexrpomaruuthbie Meto s THC
3:2.2. KonTpoasnas paGora Ne2
1. Anepno-dusnueckne meroxs TUC. Bsaumoeiictere sneproro W3JIYYEHHA C BEIIECTBOM.
2. OCHOBHBIC d7IeMEHTbI anmaparypsl 115 SIEPHO-(PUIHYECKUX METO/I0B.
3. Tamma-kaporax. Mertosl PacCcesHHOro raMmMa-H3JIyYeHus..
4. MeToa paTHOaKTHBHEIX H30TOTIOB.
5. CraunoHapHeie MeTObI HEHTPOHHOTO KapoTaska.
6. WmnynscHbiii HelTpoHHblii KapoTaxk.
7. HeHTpoHHO-aKTHBAIHOHHbIiT KapoTax,
8. Axyctuueckue metoan I'UC.



9. AkycTuyeckuii KapoTa.
10. AkycTruecknit kaporaxk Ha OTPaKEHHBIX BOJTHAX.
11.CkBaskMHHBIC CeCMOaKyCTHYECKHE METO/Ibl.

3.2.3. Kontpoasuas padora Ne3

Maruutnble u Tepmuueckue MeTobl ['UC.
MarnuTHbIe MeTob! HeeTeToBaNMs CKBaKHH.

Tepmuueckne Meron! neenenoBanns ckpaskm,

W3yuenne texnuyeckoro coctoguus CKBaKHH.

MeTobl H3yUeHHS TeXHHYECKOT0 COCTOSHIS CKBAXKHH.
Konrposs paspaGorku MECTOPOAK/ICHHI.

Llenu u 3ana4n usyyenus rexumueckoro COCTOSIHHA CKBayKMH.
Tepmuueckue, snextprueckue u AKKYCTHYECKHE METOABI KOHTPOIIS TEXCOCTOSHHS
CKBaKHH.

9. Metoar! 'MC kontposs paspaboTku MecTopoxIeHumi].

10. Tlpoctpenouno-s3phisHbie paboTel B cKBaskUHAX.

PHNO D B

3.3 Bonpocel 1ast npoBepKkH ocTaTOMHLIX 3HAHMI CTY/1CHTOB

1.THIC, pomb B 310M nponecce oTeuecBeHHbLX reo(pu3nKoB.

2. Uenone3yemsie duznveckne moss u ux cpsism C napaMeTpaMy paspesa U CKBaKHH.
3. Kinacenduxaius metonos THC.

4. Xapakrepucruka 00beKTa HecTe10BaHus.

5. 3anaun, pemaemeie MeTogavu [HC.

6. DJIEKTPHYCCKUE M HICKTPOMATHHTHbBIE METO.Tb1.

7. Teoperuyeckue ocHOBEI PICKTPUYCCKHX H YJICKTPOMATHUTHBIX METOJ[OB.

8. MeTo1bl 371eK TPOXHMITYeCKO# AKTHEHOCTH.

9. MeTons! kaxyuierocs conpotusieHus.

10. S nepro-usuueckue meto i TUC. Bsaumoselicteue aaepHoro M3TY4YEeHHS C BEIIECTROM.
11.0OcHOBHBIE 3n1eMenTLI ANNapaTypel 171 A1CPHO-(PH3NIECKUX METOIOB.
12.T"amma-kaporak. MeTo bl PACCCAHHOIO raMMa-M3J1yueHH4.

13.MeToJ paanoakTHBHbIX H30TOIOB.

14.MarnutHble 1 repmuueckue metoas [UC.

I5.MaruuTHeIe METOILI HCCIIE0BAHNS CKBAKIH.

16. Tepmuyeckue MeTons! necneopanis CKBaKHH.

17.U3yyenne texHHuecKoro cocTosHus CKBa/KHH.

18.MeTobl H23yuenns TeXHHYECKOro COCTOAHMS CKBAQJKHH.

3.4. 3apanns 118 npomexkyrounoii aTrrecTauuu (3agera)
[lepeyens sBonpocos 3adery

1. BoiBoa opaysisl 1715 noTeHUMANA TOYSYHOrO HCTOYHHKA TOKA B OJHOPO/IHOI
H30TPONHOM TpexmepHoii cpese. Ipunumn s3aumuocTy.

- Mexanu3m BO3HHKHOBCHHS B CKBAKHHE 1 bdY3HOHHBIX TTOTeHIHATOR.

3. lpuHumn pabotsl u KoHCTPYKLHS HHKJIMHOMETPOB.

4. Yenopus usmepenuii npu POMBIC/IOBO-I€O(H3MIECKHX HCCIIC0BAHMAX: CKBAYKHHA. [114CT
H UX TIapaMeTphl.

5. Hasnauenne u dusuueckme 0cHOBbI aKyCTHYeCKoro metozaa (AK).

6. Meto usortonos.

7. ®U3HYECKHE OCHOBBI CEMHINIEKTPOIHOTO DOKOBOTO KapoTaka u NPUHIHTHAIILHAS cXeMa
U3MEPCHUMN C HUM.

b



8. Ilpouecch! B3aUMO1elicTRIS T-KBAHTOR ¢ BELIECTBOM.

9. PesuctuRHMeTpHS: HazHaueH e, TTPHHLHIT IEHCTBISL, KOHCTPYKIHS H TAJIOHHPOBKA
Pe3HCTHUBHMETPOB.

10. ®uzuko-reonornueckue ocHOBLI AACPHO-MArHUTHOI'O KapoTasKa.

11. Tlpunimn paGoTet u KOHCTPYKIHA HHKITHHOMETpPa HEMPEPLIBHOTO eHCTRHS.

12. Tlepopatiust 06caHOi KOTOHHBE: THL] nepGopaTopos ¥ NPHHIMM HX paboTsl.

13. Venosus peryauposanns 1oxa B MeTone bK u BbIBOS popmyas! a1 pacueta
KodddunnenTa 3014,

14. KomiteHcaunouuslii u HCKOMTICHCALMOHHBII (TOKOBBIH) CIIOCOORI H3MEpeHUs pazHocTel
HOTCHUHAIOB, HX MPEUMYIIECTBA U HEJOCTATKH.

15. [ny6uunocts ueesenopanus METOZI0B 7IEKTPO- H paIHOMETPHH.

16. BeiBo1 hopmynsr 115 PACHCTa KAXYILIETOCs YAENBHOTO CONPOTHBICHHS H Koo dunmenra
TPEX3JICKTPO/IHBIX 30H10B.

17. lNpuutuns paGoTsl Pa3PSIHBIX H CHMHTHILIAITHOHHBIX CYETYHKOR Y-H3YYEeHHS.

18. Tlpunuun pasnenenus PasHOCTEH MOTCHUHANOB, cO3AaBaeMbIX mosivu KC nllC B
CKBaXKUHE.

19. IlonsTie o W dY3NOHHO-a1COPOIHORHOM HOTCHIIHATE H IIpoTeccax, OYC/IaBIuBAIONIIX
€ro BO3HUKHOBEHHE.,

20. Haznauenue u husnyeckue 0cHORL M€Toaa MUKpokaportaxka. Konerpykius 301108 i
METOJINKA H3MEPEHHI.

21. Pa3sHOBHIHOCTH NIPHHIMIHATEHLIX cxeM JULSL OTHOBPEMCHHOM PErHCTPALIMH B CKBAYKHHAX
kpuBbIX KC 1 [1C TpexanekTpoaanivMu 301 mam.

22. Tlousitie 06 yaeapHOM 1 KQKYMEMCS yIACILHOM COTIPOTHBIICHHH OO H napaMeTpbl, OT
KOTOPLIX OHH 3aBHCHT.

23. [lpunnmn pabor u 610uHag cxema KapoTazkHOH J1abopaTopuu (cTaHimm).

24, MetoJ paccessHHOTO V-H3IyHeHns 1 ero pasHosuaHoctH (ITK-TT u TTK-M).

25. Ilpoueccrl B3auMOIeHCTRIS HEHTPOHOB C BellecTBOM.

26. Tunsl Tpexs1eKTpoIHbIX JICKTPOKAPOTAKHEIX 30H/I0B M HX XaPAKTEPUCTHKA.

27. llonaTne 06 MHBEPCHH 30H10B paZinOMeTpHH CKBayKHH.

28. Knacendukauns meto;ion INICKTPOMETPHH CKBAKHH M UX KpaTKasi XapaKkTepHCTHKA.
29. Metoa na0THOCTH HAaATCII0BBIX HeliTpoHoB (HHK-HT).

30. CunXpoHM3aUHS IBHKEHHS CKBAKHHHOLO MPHOOpPa HOCHTEIS 3alIMCH KAPOTAKHOMN
CTAHIIUH (CETbCHHBI),

31. Ilone IIC B ckBaskuue u (bakTopbl, BrumOme Ha ero BEJIMYHHY M KOH(PUTYpaLmIo.

32. Heitrpounslit y-metox (HI'K).

33. Onpenesnienne mect HAPYIICHHS FePMETHYHOCTH 00CATHON KOTOHHBI H HHTEPBaJIOB
3aTPYOHOM HMPKYJIALMU SKHIKOCTH ¢ HCMOIb30BAHHEM TePMOMETPUH U Pe3HCTHBUMETPHUH.
34. Ousnveckne 0CHOBBI GOKOBOTO KapotaxHoro 3onauposanns (BK3).

35. MeToa II0THOCTH TeHI0BbIX HeHTpoHoB (HHK-T)

36. Ilpodunemerpns u KOPKOMETPH: ONPC/ICACHHE U IIPHHLIHIIBI H3MEPEHHUil.

37. Haznauenwue, pusnueckue ocHOBEI u KOHCTPYKIASA 30HTa MeTO1a MHKPOOOKOBOTO
KapoTaxa.

38. Meton ectecTBenHOii Y-akTHBHOCTH ropubix nopoj (I'K u I'K-C).

39. [Nonsarue 06 HCKPHBJICHHH CKBaKMH H 11aDAMETPAX. KOTOPLIMH OHO XapaKTepH3yeTCs.
Tunel uuKMHEOMETPOB.

40. TpexanekTpoaublii GOKOBO KapOTaX: NPHHLHI H3MEPEHHI, KOHCTPYKLHS 301,12 U
HCTIOJIb3yeMast cxema.

41. MUcrounnky neiitponos, HCTIOJIE3YEMbIC B CTALIMOHAPHBIX METO1AX PATHOAKTHBHOTO
KapoTaxa.

42. TepMOMeTpHS CKBAKWH: HA3HAYCHIHC, Henonnsyemas annaparypa u metommka
CKBaXKHHHBIX H3MEPEHHIA.

43. llpuHIMI 0THOBPEMEHHOI PCTHCTpalliH HECKOJILKUX KPUBBIX MPH KAPOTAKE CKBASKHH
(HacToTHO-MOAYIHpOBaHHAs TEJICMETPHSA C YaCTOTHBIM pa3jie/icHHeM KaHAIOB).

44. Mvmyswcrbie Heftponnbie Metonsl (MHHK 1 MITK),



45. Kouerpykuns HCTBIPEXPBIYAKHBIX KABEPHOMEPOB U JICKTPUYECKUE CXEMBI ITpH
HCIOIb30BaHUH TPEX- H OJHOKHIBHOTO Kabes.

46. OtGop rpyHTOB M TOPICTHPOBAHHE B CKBAKUHAX: THIILI K KOHCTPYKIIHS TPYHTOHOCOB |
TOpIIEe/.
41HmmnwoﬁmwmpmmmmqummmeHHMMMHmmp&m&ancmmmmmLmnmmmm
ONMPENENSAIOTCS ero MOKa3aHusI.

48. Meton naBenennoii akTuBHOCTH (MHA) 1 MeTog HHAUKALUH YJIEMEHTAMHU C
AHOMAJILHBIMH HEHTPOHHBIMU CBOHCTBAMH.

49. Gusnyeckue ocHOBBI MeTONA HHAYKUHOHHOTO KapoTaxka (MK).
SO.EHOK-CXEMaLianHuurlpaﬁorblannapaTypblCIauHonapaon)paﬂuoaKTuBHoro
KapoTasKa.

S1. Meronuka usmepenus KPHBH3HbI CKBAKHH H OQOPMIICHHE 110TyYaeMpIx pe3ynbTaTos.
52. QuibTpauHoHHbIe NOTeHIMALL 1 YCIIOBHS X BO3HHKHOBEHHS B CKBAKUHAX.

53. B0k - cXema u ipHHLIT PAOOThHI aNMapaTypbl HMITYTLCHBIX HEHTPOHHBIX METO/IOR:
NPHHIHIT paboTh U YCTPOHCTBO pazpsaHoii TpyOKH.

54. DIeKTpHYECKHe cXeMbl i KOHCTPYKLHS CKBAKMHHBIX Y1EKTPOTEPMOMETPOB.

Kpurepun ouenku YPOBHS chopMHUpOBaHHOCTH KOMIETEHUHH 110 pe3yiabTaTam [IPOBEACHHU
3avera:

- OICHKA  «3a4TeHO»: o0ywarommiics ACMOHCTPHPYET ~BCECTOPOHHEE, CHCTEMATHYECKOe 1
[1yG0KOe 3HAHHE MaTepuana, cBOGOIHO BRIIONHSCT  3aNaHHs, MPedyCMOTPEHHbIE NPOrpaMMmoii
AHCHHITHHEBL,  YCBOUBIUMH OCHOBHYKO W AOHOIHATENbHYIO JuTepatypy. O6yuaroiuuitcs BBUIOIHSAET
3a71aHuA, IPEYCMOTPEHHBIE TTPOrPAMMOIT THCITHTIINALL Ha VPORHE He HHKke 6a30Boro:;

- OIICHKA «HE 3a4yTeHO»: 06}"Ia.I-OL[1Hl:'1C}I .-‘1€MOHCTpHp_VCT HE3HaHue MaTepuana, He BBLUIOJIHSET 3aTaHus,
[IPCAyCMOTPEHHBIE  HPOrPaMMOil  JHCIMITTHHLL OGyuarouniica  He  Bwimonuser 3a1aHus,
MPEAYCMOTPCHHBIC 1IPOTPAMMOIl THCHMIUIMHEL Ha YPoBHE Huke OasoBoro. JlajbHelilmee ocBocHme
OIIOIT neBo3MoxKHO Ge3 AONOIHUTEIBHOIO U3YYEHHUS MaTepHania U OATOTOBKH K IK3aMEHY HITH 3a4eTy.



