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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIAILINHE

«Teopernyeckue 0CHOBBI ()a30BLIX NIPEeBPALICHUID

(HauMeHOBaHUE AUCITUTUIMHBI)

Ne Kontponupyembie pasnennl (TeMbl) Kon xourpoaupyemoii HaumeHoBaHne
n/n JTUCIHHUIIINHBI KoMIICTeHIAN OLIEHOYHOI'0 CPeaCTBA
(WM ee yacTH)
HanosBnenus npu reoJoro-
1. reopu3nIecKoOM szqIZ:HI/H/I IJIACTOBBIX OTIK-5 O6cy>1<z[eH1/£e
OIIK-7, TIK-4 COOOIIIEHHI
CHUCTEM
5 Knaccudukanuss HaHOTEXHOJOTUH B OIIK-5 OO6cyxnenue
" | no6brye He(hTH U Ta3a OIIK-7 cooOmeHu
3 MexaHu3M BBITECHEHUs HepTH B OIIK-5 Ob6cyxnenue
" | MOPHUCTHIX cpeniax OIIK-7, I1K-4 cooOmeHu
4 BnusHuss HaHOpa3MEpHBIX YACTHI[ B OIIK-5 Ob6cyxnenue
' 3aKauMBaEeMOM BOJIE OIIK-7 cOOOIIeHHI
5 Hanorexnonoruu IS 00BIUH OIIK-5 Ob6cyxnenue
" | yrIeBogopoioB OIIK-7, I1K-4 cooOmeHu
HanorexHonornu uHTEHCHGHUKALIUA U
6. | MOBBIICHUS 1;1:3(1)Tel-1ra30- OTIK=5 Obeyxnenue
OIIK-7, TIK-4 COOOIIIEHHI
KOHJIEHCATOOT/Ia4H IJIaCTOB
7 OcobenHocTH 0OBOJHEHHS HE(DTIHBIX OIIK-5 Ob6cyxnenue
' U Ta30BBIX CKBAYKUH OIIK-7, IIK-4 cOo00IIEeHNIT
NEPEYEHDb OIIEHOYHBIX CPEJICTB
Ne | HaumeHoBaHue KpaTkas xapakTepucTuka IIpencraBiaenue
n/m| OLEHOYHOro OLIEHOYHOI'0 CPEACTBA OLICHOYHOI0
cpeacTaa cpeacraa
B doHze
1 | Bauy-onpoc CpencTBo KOHTPOJISl YCBOEHHS y4eOHOTro Bompocsr o Temam /
MaTepuajia TEMbl, pa3jciia Uik pa3aciioB pasaciiamMm
JUCITUIIIIUHBI, 0pTaHI/I3OBaHHOC KakK JUCHUITIINHBI

yaeOHOE 3aHSATHE B BUJE COOECEIOBAHMS
IpernoaaBaress ¢ 00yJatonUMUCS

Obcyarcoenue
coobuenue

[IpoaykT camocTosTeNn HON PaOOTHI CTYy IEHTA,
MIPEACTABIISIFOIIIN COO0M MyOIUIHOE BEICTYIIIICHUE
[To pemreHuto onpenencHHON yaeOHO- MPAKTUIECKOH,
y4e0HO-UCCIIEA0BATENbCKON HITH HAYYHOH TEMBI

Tembl qoKI1a10B,
COoO00IIeHUH




BOIIPOCHI VIS BJIULI-OITPOCA

CBs13b TUCHMIUIMHBI C APYTHUMHU Pa3/ielaMu Ta30He(PTEPOMBICIIOBON HAYKH.

Pa3BuTre HaHOTEXHOJIOTUI

DopMHUpOBaHUE «HAHOHAYKN

OrnpeneneHnss HAHOTEXHOJIOT U

HanocucreMsl 1 HAHOTEXHOJIOTHU

Hanomunepanorus

['eHe3uc MeCTOCKOIUIEHUI YIIIEBOJAOPOAOB

HauanbHas HeTeHACHIIIEHHOCTh B Ta30BBIX MIANKaX

Hanoxomnnekropa

0. BiustHue pazmepa nmop Ha CBOMCTBA CBS3aHHOM BOJIBI

11. Hano-, MUKpO- ¥ MaKpOTEXHOJIOTHH B 10ObIYE HEPTH U ra3a

12. Metozbl IpOrHo3upoBaHMsl MoKa3aTesei mpouecca pa3paboTku 00bexTa. OCHOBBI
NPOCKTHPOBAHUS Pa3pabOTKH HE(YTSIHBIX MECTOPOKICHHIHA.

13. KanwisipHslii ructepe3uc. 3aKkOHOMEPHOCTb BHITECHEHHSI HE(PTH B IOPUCTHIX Cpeax.

14. 3meHeHust ynpyroeMKOCTH I1J1acTa.

15. OcobeHHoCTH KOMIIOHEHTOOOMEHA MPU BHITECHEHUU HEDTH.

16. Baustnue opucToii cpezpl Ha (ha30BbIe paBHOBECHS.

17. BausiHue yriieBoJIOpOIHBIX aCCOLMATOB B HEPTU Ha XapaKTep 3akoHa (GUIbTpaLUU.

18. BaustHus HAaHOPa3MEPHBIX YaCTHIL B 3akaunBaemMoii Boge Ha KIH.

19. KoaddunmeHT ruapoiuHaMAYecKOr JUCTIEPCHOCTH MTOPUCTHIX CPEI.

20. T'uapodoOHast HAHOKUAKOCTB TSI CKBKHHHBIX OTEPaIUil.

21. MuKpoOHO0JIOTHYECKOe MOPAKEHUH 3KCIITYyaTallMOHHBIX CKBAXKHH.

22. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.

23. Pazpymienne OpoHUpPYIOIMKX 000J1049€K BOJIOHE(DTAHON IMYIIbCHH.

24. PerynmupoBanue oopazoBanust ACIIO B ckBaknHaX.

25. VI3BneueHne LeHHBIX JIEMEHTOB U3 MPOIYKIIMH CKBAXKHH.

26. YTunu3aius HI3KOHAIIOPHOTO Tra3a.

27. OcOOEHHOCTH THIPaTO0Opa30BaAHUS.

28. dakTophl, BIUSIONNAE HAa HePTeoTHauy

29. CoBpeMeHHbIE U NIEPCIIEKTUBHBIE METO/IbI MOBBIIIEHUS HeTeoT1auu.

30. I'a30- ¥ KOHAEHCATOOTAaua ra30BbIX U TAa30KOHIEHCATHBIX 3aJIEKEHN.

31. TepmononuMepHbIe TEXHOJIOTUH. PeareHTHOe CHUKEHUS BA3KOCTH HEPTH.

32. 3akauka HU3KOKOHIIEHTPUPOBAHHBIX PACTBOPOB.

33. MarHuTHOXMMHYECKOE BO3JIeHCTBHE.

34. BubpoxuMuieckoe BO3/IeHCTBHE.

35. [IpuMeHeHne TEpMOHEYCTOMUNBBIX areHTOB.

36. DnekTpoBo3ciicTBre. baphepHOe 3aBOTHEHNE.

37. IlpuMeHeHe eHHbIX OapbepoB HAa HEPTAHBIX MECTOPOKACHUSX.

38. [IprMeHeHNH NEHHBIX 0apHEPOB HA Ta30BBIX MECTOPOXKICHHUSIX.

39. Bausaue rauaucroctu koyutekropa Krim va KUH

40. 3aBucumocth KMH oT MuHEepaau3amy 3akauuBaeMoi BOIBI

Boo~Noor~WNE

Kputepuu ouenku (6 pavkax mexyweti ammecmayuu)

Peznamenmom BPC I'THTY npedycmompeno 15 b6annos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos us paszoenenus 6annos. 10 6annog 3a oceoeHue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 OANLI08 — 3a BbINOIHEHUE NPAKMUYECKUX 3a0aHUL.
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Kputepun onieHKH 0TBETOB HAa TeOpeTHYEeCKHEe BONPOCHI:

- 0 6annoe evicmasnsiemca cmyoeHmy, eciu OaH HenoaHwlll omeem, MPEACTABISIONINN cO00H
pa3poO3HEHHbIC 3HAHHUS IO TEME BOMpPOCAa C CYIIECTBEHHBIMH OIIMOKAMU B OMNpPEICICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh H3N0KeHUA. CTyIeHT HE OCO3HAaeT CBS3b
JAHHOTO TOHSITUS, TEOPHH, SIBICHUS C APYTMMU OOBEKTAaMHU JUCHUIUIUHBL OTCYTCTBYIOT
BBIBO/JIbI, KOHKPETU3ALUS U JI0Ka3aTeIbHOCTh U3NI0KeHus. Peub HerpamoTtHas. JlononHuTenbHbIe
U YTOUHSAIOIIKE BOIPOCHI MPernojaBaTelis He IPUBOIAT K KOPPEKIIUU OTBETA CTYIEHTA HE TOIBKO
Ha MOCTaBJICHHBIN BOMPOC, HO U HA APYTHe BOIPOCHI IUCIUTIIUHBI.

- 1-2 6annoe evicmasnsemca cmyoeHmy, eciu 0aH HeOOCHAMOYHO NOJHLIL U HeOOCAMOYHO
passepuymuiti  omeem. JlorMka € TIOCIENOBATEILHOCTh W3JIOKEHHUS WMEIOT HAPYIICHHUS.
JlomyiieHsl OMOKH B PaCKPBITUM MOHATHH, ynoTpeOneHnu TepMuHOB. CTyIEHT He CIOCOOeH
CaMOCTOSITENIbHO BBIJCIIUTh CYINICCTBEHHBIE M HECYIIECTBCHHBIC TPU3HAKA M TPUYUHHO-
CIIEICTBEHHBIE CBSI3U. CmyodeHm modxcem KOHKpemusuposams 0000ueHHble 3Hanus, 00KaA3ae Ha
NPUMepax ux OCHOBHbLE NOJIOANCEHUSI MOILKO ¢ NOMOWbIO npenodasames. Peuesoe oghopmnenue
mpebyem nonpasox, KOppexKyuu.

- 3-4 o6annos evicmasnaemcs CcmyoeHmy, eciau OaH NOJHLIU, HO HeOOCMAMOYHO
noCne008amenbHulil Omeem HA NOCMABIEeHHbIll 8ONpOc, HO TPH OSTOM IIOKAa3aHO YMEHHE
BBIJICTIUTH CYIICCTBCHHBIC W HECYIISCTBEHHBIC MPU3HAKK M TPUYUHHO- CJICJCTBCHHBIC CBSI3H.
OTBeT JOrMYEeH U U3JIIOKEH B TEpMUHAX Hayku. Moeym Ovimb Oonywenvl 1-2 owubku 6
onpedeneHuy  OCHOBHLIX — NOHAMULL,  KOMOpble  CMYOeHm  3ampyOHAemcs — UCHpABUmMb
CamMoCmosimenbHo.

- 5-66annoe evicmasnaemca cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbIL omeem Ha
IIOCTABJICHHBI BONPOC, IOKAa3aHO YMEHHE BBIJACIHTH CYIIECTBEHHBIE M HECYIECCTBEHHBIC
NPU3HAKY, IPUUUHHO- CJIeJICTBEHHbIE CBA3U. OTBET YETKO CTPYKTYPHUPOBAH, JOTHMUYEH, U3T0KEH
B TepMUHaX Hayku. OOHAKO Oonywjenvl He3HauumenbHbvle OWUOKU UIU  Hedouembl,
ucnpasientvie CmyoeHmoM ¢ NOMOWbIO «HABOOAUWUX» BONPOCOE NPENoOaABames.

- 7-8 0annoe evicmagnaemca cmyoenmy, eciu OaH NOAHGIN, pPA3GEPHYMbIN Oomeem Ha
IIOCTABJICHHBIN BOIIPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHblE NONOXMCeHUs MeMbl; B OTBETE
IPOCIIEKHUBACTCS YETKAs CTPYKTYPA, JIOTHUECKas OCIEeI0BATEILHOCTD, OTPAXKAIOIIAs CYIIHOCTh
pacKpbIBaeMbIX TIOHSATHHA, TEOpHH, sBieHW. OTBET W3JI0XKEH JHUTEPATYpPHBIM SI3BIKOM B
TepMHHAX HayKu. B omeeme Oonyujenvl nHedouemvl, UCHPABIEHHbIE CHYOEHMOM C NOMOUbIO
npenooasameis

- 9 o6annoe evicmaensemca cmyoenmy, ecau OaH NOJHLI, PA3IGEPHYMbIL Omeem Ha
IIOCTaBJIIEHHBIH  BOINPOC, IIOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HaHUN 00 0OBeKTe,
JIOKa3aTeIbHO PACKPBITHl OCHOBHBIE IIOJOXKEHUS TEMbI; B OTBETE IPOCIEKHBACTCS 4YeTKas
CTPYKTYpa, JIOTHUYECKas IOCIEeNIOBATEIbHOCTh, OTPAXAMOMIAs CYIHOCTh PAaCKPBIBAEMBIX
TIOHATHUH, TEOPUH, ABJICHUN. 3HaHUe 00 0Obekme OeMOHCMPUPYemcs Ha (hoHe NOHUMAHUS e20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNIUHAapuvlx cesasei. OTBET W3JI0XKEH JHUTEePaTypHBIM
S3bIKOM B TEPMHHAX HayKu. Moeym Ovimb OonyujeHvl Heoouemvl 8 onpeoeieHuu NOHAMuL,
ucnpaegiennvie cmyoOeHmoM CamMoCmosmenbHo 8 npoyecce Omeemd.

- 10 6annoeé evicmasnaemcsa cmyoeHmy, eciu OAaH HNOJIHbI, PA3GEPHYMbIL Omeem Ha
MOCTaBIIEHHBI BOMPOC, TMOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHUH 00 0OBeKTe,
MIPOSIBIISIONIASICS B CBOOOJHOM ONEPUPOBAHUU TMOHSATUSMHU, YMEHUU BBIIEIUTH CYIIECTBEHHBIE U

HCCYIICCTBCHHBIC €ro IMNpU3HAKHU, MNTPUYUHHO-CICACTBCHHBIC CBA3H. 3Hanne 00 OOBEKTe
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JIEMOHCTpHUpYyeTcs Ha (hOHE TOHMMAHUS €ro B CHUCTEME JaHHOW HAyKH M MEXIUCHUIIIIMHAPHBIX
cBsizeil. OTBeT popMyIHpyeTCsl B TEPMHUHAX HAYKH, U3JI0KEH JIMUTEPATYPHBIM S3BIKOM, JIOTUYEH,
JIOKAa3aTeNeH, 0eMOHCMPUpPYem agmopCKyio HO3UYUI0 CMYyOeHma.

Bannet 3a memy 6v1600amca KAk cpeoHUil 0ainl NO 3A0AHHLIM CHIYOEHMY B0RPOCAM, He
cuuman Konuuecmeo «HAGOOAUUX» U YMOUHAIOUWUX 60RPOCOE.

Bbannvt 3a mexKyuiyro ammecmavuro 6b180OAMCA KAK cpe()Huft oann no ecem memanm.

JUI IpaKTHYECKUX 3aHATHI

Tema

IIpakTHueckue pas3aeiibl

BBeneunue

PaccmoTpenue rpaduka TUHAMUKA WHHOBAIUN
B Pa3JIMYHBIX TEXHOJOTMYECKHUX HAIIPABICHUAX
H3MeHeHHs TEO(PHU3MUECKUX XapaKTEPHCTUK
IIPUCKBAKMHHOMN 30HBI

Hanosnenus
reopu3nIecKOM
TTACTOBBIX CUCTEM

npu re0JI0ro-

HN3YyUCHUUN

Mertponornueckue
CPEICTB  H3MEpEHUH U
U3MEPEHUM.

XapPaKTCPUCTUKHU
MMOTpCIIHOCTH

Knaccudukanuss HaHOTEXHOJOTUH B
no0bIue HeTH U ra3a

OcobeHHOCTH peryjinpoBaHua HOHHOOOMEHA B
TJIIMHUCTBIX MUHCPpAJIax

MexaHu3M BbITECHEHHs HepTH B
MOPUCTBIX Cpeaax

Oco0OeHHOCTH  peryaupoBaHusi OOBOJHEHUS

HC(I)T?IHI)IX U I'a30BbIX CKBAXXUH

BrussHus HaHOpa3MepHBIX 4acTHIl B | BiausHus HaHOPa3MEPHBIX YaCTHII B
3aKaurMBaeMoOi BOIE 3aKaunBaeMoil BOE
I'uapododHas HAHOXUIKOCTb TUTS
Hanorexnomornn st 70OBIYM | CKBOXKHMHHBIX OTIEPALIUiA
YTJIEBOJOPOAOB Pa3zpymenue OpOHHPYIOIINX 000J104YeK
BOJIOHE(TAHOM dSMYJIbCUU
Hanorexnonorun wunreHcupukanuu | HanotexHonoruu UHTCHCU(PHUKAITUU 51
u TTOBBITITCHHUS He(Te-ra3o- | MOBBIMNIEHUST  HedTe-Ta30-KOHACHCATOOTAaun
KOHJIEHCATOOTIa4! IJIaCTOB IUIaCTOB
[IpumeHeHne MEeHHBIX OaphepoB Ha HE(TIHBIX
OcobeHHocTH 0OBOJIHEHHUSI | MECTOPOXKICHHSIX
HE(TSAHBIX U Ta30BbIX CKBAKUH Bnusanus HAaHOPA3MTPHBIX YaCTHIL B

3akauynBaemoii Bojie Ha KUH

IIpumep npakTHyeckoi paéoThl

1. HanortexHosoruu MHTeHCHU(UKAIIMK U TOBBILICHUS He(Te-ra3o-
KOHJIEHCATOOTau! IJ1acTOB

2. CxBaxuHa (OHTAHUPYET, UMes CIEIYyIOUIME MapaMeTphl: IUIACTOBOE JaBIICHHE
Pry=110 ar; mmacroBas Temmeparypa trnn=55°; 3aboiiHoe maBneHne Ps,c=85 ar;
TemmepaTypa Ha 3a60e t,5=55%; naBnenue Ha 6ydepe Poyp=15 aT u Temmepatypa

!
toyp=37,8%; maBnenue 3a mrymepom £ =1,5 ar u Temmeparypa t'=30
Tpebyercss ompenenuTh KOJIWYECTBO M IPOLEHTHOE OTHOIICHHE YAEIbHBIX PacxoJlOB
sHepruu (Ha 1 ToHHY HeTH) OJHOM M TOH k€ MacChl ra3a Ha TpeX ATanax: B IUIacTe, B CKBAKUHE
U B IITYyLIEPE, €CIIU O JaHHBIM, OJYYEHHBIM ITOCPEICTBOM INIyOUHHOTO MPpo60ooTOOpHUKa, € 1 T
He()TH B CKBAKHHY MOMAJAET MPH 3a00HHBIX YCIOBUAX CBOOOHBIH Ta3 B 00beMe Via=4 M.
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Tak kak tin= t6=55°, To mpomecc paclMpeHHs rasa B IUIacTe IIPOMCXOIHT
nuzorepmuyecku. [loaToMy paboTy, IPOU3BOAUMYIO Ta30M, MOCTYMAOIMIKUM € 1 TOHHBI HeTH U3
IIacTa K 320010 CKBa)XHMHBI, HaleM MPHOIMKEHHO MO (HopMysie M30TePMUYECKOTO Iporecca
pacuMpeHus rasa:

4,=23P, VN, Igi—m‘ =2,3-85-4-10%Ig

320

110

— =88-10*
85

Kl 'M.

Kpurtepun oueHku (6 pamxax mexyweu ammecmayuu,)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paspabomanvl, ucxoos uz pasoenenus oannog: 10 6annoe 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 6ALI08 — 34 8bINOJIHEHUe NPAKMUYECKUX 3A0aHULL.

Kpurepun oueHKH BbINOJIHEHUS MPAKTUYECKUX 3aaHUI:
- 0 6auToB — 3a/1aHUe HE BBITIOJHEHO (HE HAWICHO MPaBUIIBHOE PEIICHUE).
- 50a)10B — 3aJaHKE BBITIOJHEHO (HAMICHO MPaBUILHOE PEIICHHUE).

bannet 3a xonmponwvuylo padomy 6v1600aAmMca Kax CpeOHuul 0aiil no 6cem 3A0aAHUAM
KOHmMPOJIbHOU padombl.

Bbannwt 3a meKyuiyro ammecmayuro no npaKkmuiecKum 3A0AHUAM 6bIBOOAMCA KAK cpe()luu?
oann no écem KOHmMPOJ/1bHbIM pa60maM.

TeMbl 17151 CAMOCTOSITEILHOTO U3Y4YeHUS
1. Tlosbiuenue 3¢)peKTUBHOCTU MPUMEHSIEMBIX CUCTEM pa3pabOTKHU U TEXHOJIOTUH U3BICUCHHS
YIJI€BOIOPOAOB KAK 11€JIb KOHTPOJISI U PETYIUPOBAHUS
M3MeHeHne CBOMCTB MJIACTOBBIX KUAKOCTEH B Ipoliecce pa3padoTKu
DKcnpecc — METO/Ibl UCCIIeI0BAaHUS CKBAXKUH
BeisiBIeHNE 3aKOHOMEPHOCTEN PacIpOCTPaHEHUs KOJUIEKTOPOB Ha IUIOIAAN 00BbEeKTa
[TosryueHue TaHHBIX O MJIACTOBOM M 3a00ITHOM JJaBJICHHUSX.
KonTtpoms 3a TemnepaTypoil j1acToB M CKBaXKHH IIPU pa3pabOTKe 3aJIexkKeH.
Uro npenycMaTpuBaeT KOHTPOJIb 32 pa3pad0TKON MPOAYKTUBHBIX IJIACTOB.
YT0 OTHOCSTCS K KOHEUHBIM 3aJ]a4aM KOHTPOJIS 3a 3aBOJHEHUEM.
OcHOBHBIE METOIbI UCCIIETOBAHMS U KOHTPOJIS 3@ MPOJTYKTUBHBIM IIJIACTOM.
0. KoHTpOJb 10 JaHHBIM 0OBOJHEHUS CKBa)KUH.
11. T'uapoxuMUYeCKre METOBI KOHTPOJISL.
12. CymHocTh npoGeMsl yBenu4eHus! HehTeoTJauu MIIacToB.
13. I'maponnHAMHYECKHE METO B! TIOBHIIEHHS He()TEOT/AaUH.
14. 3aBoiHEHNE pacTBOpaMH MOJIMMEPOB.
15. 3aBonnenue pactBopamu [1AB.
16. 3aBoiHEHNE MULIENIIPHBIMH PACTBOPAMH.
17. Mexanu3M AeiCTBUS MMOBEPXHOCTHO-aKTUBHBIX BemiecTB (ITAB) B mopucToii cpene.
18. OnbIT npuUMEHEHHs MOBEPXHOCTHO-AKTUBHBIX BEILECTB JJS YAYYIIEHUS MPOHHUIIAEMOCTH
pu3a00NHON 30HBI IJIACTA.
19. Metonbl U3BIIEUEHUS! OCTATOUHON HEPTH U3 3aBOAHEHHBIX IIACTOB
20. CoBpeMeHHBIE METOTBI YBETUYEHUS He(Te- M ra300TJauu TIACTOB
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21.

MGTO,Z[BI HU3BJICUCHUS OCTATOYHOM He(bTI/I U3 3aBOAHCHHBIX I1JIaCTOB

Ilepeuennb TeM aiis pedpepara

1. HanouacTuisl 1 HAHOKJIACTEPHI

2. Meronpl u3y4eHUs] HAHOCTPYKTYP

3. YriepoaHble HAHOCTPYKTYpPBI

4. OOBbeMHBIE HAHOCTPYKTYPUPOBAHHBIE HAHOMATEPUAIIBI

5. CamocOopka 1 caMOOpraHHu3aIus

6. Karamus B HaHOHAayKe U HAHOTEXHOJIOTHH

7. OpraHuyeckue COeJUHEHHS U MOJIUMEPHI

8. HanomamuHbl 1 HAHOTIPHOOPEI

YueOHO-MeTOoANYeCKOe o0ecTiedyeHne I CAMOCTOSATeIbHOI PadoThI CTY/1eHTOB

1. ®usuko-XxMMHYECKHE OCHOBBI HAHOTEXHOJIOTHH : METOAMYECKHE YKa3aHusl / cocTaBUTENH M.
E. Konnakos, E. B. IlerpoBa, A. @. JIpecBsinaukoB. — Kazanb: Kazanckuii HalimoHaJIbHBINA
HCCJIeI0BATEIbCKUI TeXHOJMoTHUecKuil yauBepcutet, 2016. — 64 ¢. — ISBN 2227-8397. —
TekcT : 2IeKTpOHHBIH // DnekTpoHHO-OnOimoTeunas cucrema IPR BOOKS : [caift]. —
URL: http://www.iprbookshop.ru/63530.html.

2. Bepemaruna, f. A. IHHOBallMOHHBIC TEXHOJOTUU. BBeleHNE B HAHOTEXHOJIOTHUH : YIeOHOE
nocobue / 5. A. Bepemaruna. — Kazanp : Kazanckuii HallMOHAIBHBIN HCCIIE0BATEIbCKUAN
TexHoyoruueckuii yausepcuret, 2009. — 115 c. — ISBN 978-5-7882-0778-0. — Tekcr :
ANEKTPOHHBIH // DnektpoHHO-OMOMMoTeyHass cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/61850.html

Bonpocsl k nepBoii pyoe:xkHO# aTTecTallun

1. Css3b TUCHUILIMHBI C APYTUMU pa3jeaaMH ra3oHe(TenpOMBICIOBON HAYKH.

2. Pa3BuTHE HAHOTEXHOJIOTHIA

3. dopmupoBaHUE «HAHOHAYKU

4. OrnpenaeneHus HAHOTEXHOJIOTHIT

5. HanocucTtembl 1 HAHOTEXHOJIOTHH

6. Hanomunepanorus

7. T'eHe3nc MeCTOCKOIUIEHUH YIIeBOJOPOIOB

8. HauanbHas He(hTEHACHIIIEHHOCTh B TA30BBIX MIAMTKAX

9. Hanoxkomnekropa

10. BriusiHue pa3mepa 1op Ha CBOMCTBA CBSI3AHHOMN BOJIBI

11. Hano-, MUKpO- ¥ MaKpOTEXHOJIOIMH B 100bIYE HE(PTH U raza

12. MeTo/1bl MPOTHO3UPOBAHUS TIOKa3aTeIel mporecca pa3padboTku 00bekTa. OCHOBBI
MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

13. KanmwuisipHbIi rucTepe3nc. 3aKOHOMEPHOCTh BBITECHEHUSI HEPTH B IIOPHUCTHIX Cpeiax.

14. I3MeHeHus ypyroeMKOCTH I1JIacTa.

15. OcobeHHOCTH KOMITOHEHTOOOMEHA MPU BHITECHEHUU HE(DTH.

16. Brnusinue mopucToit cpesl Ha (Ga30BbIe PABHOBECHSL.

17. Bausitaue yriaeBoAOPOIHBIX aCCOIMATOB B HEPTH HA XapaKTep 3aKOHA (PHIIbTpaIIUH.

18. Brusinus HaHOpa3MEPHBIX YaCTHI] B 3akaunBaemoii Boae Ha KMH.

19. KoappummeHT ruipoAMHaMIYecKOi JUCTIEPCHOCTH TTOPUCTHIX CPEI.

20. T'uapodoOHast HAHOKUAKOCTD Il CKBXKMHHBIX ONEpaIUil.


http://www.iprbookshop.ru/63530.html
http://www.iprbookshop.ru/61850.html

O0pa3en aTTecTAMOHHOr0 OUJieTa

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHbBIV HE®TSAHON TEXHUYECKHA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniuna "HaHoTexHo/I0ruu B He(pTerazoBom jaesie'
buier Ne 1
1. HauanbHas He(hTEHACHIIIECHHOCTD B Ta30BBIX IIAITKaX
2. BnusiHUE YTIIeBOJOPOIHBIX ACCOIIMATOB B HE(PTH HA XapaKTep 3aKOHA (DMIIBTPALIUH.
3. HarnocucTeMbl 1 HAHOTEXHOJIOTUHA
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

OnuH NpaBWIBHEIA OTBET — 5 Oaia.

Bomnpockl K0 BTOpOii py0eskHOH aTTecTalun
MukpoOrosoruueckoe nopakeHMi 3KCIIyaTallhOHHBIX CKBAXKHH.
O06paboTKa LIEMEHTHBIX PAaCTBOPOB MarHUTHBIM I10JIEM.
Paspymenne 6ponupyromux 060109eK BOIOHEPTIHON IMYIIbCHH.
PerynupoBanue oopazoBanust ACIIO B ckBakHHaX.

W3BrieyeHne LEHHBIX 3JIEMEHTOB U3 MPOAYKLUN CKBAYKUH.
YTunuszanus HU3KOHAIOPHOTO rasa.

Oco0eHHoCTH THIpaTO0Opa30BaHUS.

@dakTopsbl, BAUAIOIINE HA HEPTEOTIauy

CoBpeMeHHBIE U IEPCIEKTUBHBIE METO b OBBIIIEHUS HE(DTEOTIauH.
0. I'a30- 1 KOHJIEHCATOOT1a4ya I'a30BbIX M ra30KOHACHCATHBIX 3aJIeKeil.
11. TepmomnonuMepHbIE TEXHOJIOTHH. PeareHTHOe CHIKEHUS BSI3KOCTH HEPTH.
12. 3akauka HU3KOKOHIEHTPUPOBAHHBIX PACTBOPOB.

13. MarHUTHOXUMHUYECKOE BO3/ICHCTBUE.

14. Bubpoxumuueckoe BO3A€HUCTBHE.

15. [IpumeHeHne TepMOHEYCTONYNBbBIX areHTOB.

16. DnekTpoBo3aelicTBue. bapbepHoe 3aBoHEHHE.

17. [lpumeHeHue eHHBIX OApHEPOB HA HEPTSIHBIX MECTOPOXKICHUSX.

18. IlpuMeHeHnn MEHHBIX 0apbepOB Ha ra30BbIX MECTOPOXKICHUSX.

19. Baustaue rnuaACTOCTH Kosutekropa Krin na KUH

20. 3aBucumocts KMH oT MuHepanu3anuu 3akaunaeMoii Bojisl C

BOoo~NoOR~WNE

Oo0pa3en aTTecTAMOHHOr0 OUJIeTa

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHHSI POCCUIICKOM ®EJIEPALIAN
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIN HE®TSAHOM TEXHUYECKUIA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIIUKOBA
HucruryTt HedTH M raza
I'pynna " " Cemectp " "
Jucuuniuna "HaHnorexHoJsiorun B HedTera3osom aeie"
Bujer Ne 2
1. OcobeHHOCTH KOMITOHEHTOOOMEHA MIPY BBITECHEHUH HE(TH.
2. BisiHue yriieBoJ0pOIHBIX acCOIMATOB B HE()TH Ha XapakTep 3aKoHa (HUIIbTPAITUH.
3. @akTophbl, BIUSIONTNE HA HeQTEeOTIATY
[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi

OnuH NpaBUIIBHBINA OTBET — 5 Oaa.
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Bonpocsl k 3k3ameny
CBs13b QUCHMILTUHBI C IPYTUMH pa3/ielaMH ra30HeTenpOMBICIOBON HAYKH.
Pa3BuTne HaHOTEXHOJIOTHIT
PopMHUpPOBAHHUE «HAHOHAYKH
Ornpeneniennsi HAHOTEXHOJIOTHI
Hanocucremsr u Hanorexsosnoruu (OITK-5)
Hanomunepanorus
['ene3nc MeCTOCKOIIIIEHUH YII€BOA0POI0B
HavanbHast HeTEHACHIIIICHHOCTh B Ta30BbIX IIAITKaX
Hanokomnekropa
Bnusinue pazMepa nop Ha CBOKWCTBA CBSI3aHHOM BOJIbI
Hano-, MUKpO- 1 MAaKpOTEXHOJIOTUH B JOObIUE HEPTH U raza

Merto1pI IPOTHO3UPOBAHUS MTOKa3aTelel mporecca pa3padoTku oobekta. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

Kanwnsipuslii ructepesnc. 3akOHOMEPHOCTh BHITECHEHUS! HE(PTH B IIOPUCTHIX Cpeax.

M3mMeHeHHs yrpyroeMKOCTH IJIacTa.
Oco0eHHOCTH KOMITOHEHTOOOMEHA TPH BHITECHEHUH HE(PTH.
Brnusinue nopucToit cpepl Ha pa3oBbIe PAaBHOBECHS.

BrusiHue yriieBoJOopOIHBIX acCOIMATOB B HE(PTH HA XapaKTep 3aKOHA (DUIIBTPALIUN.

Biusinust HaHOpa3MepHBIX YacTHIl B 3akaurBaemoii Boge Ha KMH (OIIK-7).
KoadduumeHT rugpoauHaMiIaecKoi JUCTIEPCHOCTH TOPUCTHIX CPEI.
['unpodobHast HAHOKUIKOCTD JIJISI CKBAKMHHBIX ONEPaLIUi.
MukpoOroIoruyecKkoe nopaKeHM i 3KCITyaTallhOHHBIX CKBAXKHH.
O0paboTka 1IeMEHTHBIX PACTBOPOB MAarHUTHBIM IOJIEM.

Paspymenne 6ponupyromux 060109eK BOIOHEPTIHONW IMYIbCHH.
PerynupoBanue oo6pazoBanust ACIIO B ckBaxHHaX.

W3BnedeHne EHHBIX 3JIEMEHTOB U3 IIPOAYKLUN CKBAXKHUH.
VYTunuzauus HU3KOHAIOPHOTO rasa.

OcoOeHHoCTH THIpaTO0Opa30BaHUS.

@dakTopbl, BAUAIOIINE HA HEPTEOTIauy

CoBpeMeHHbIE U EPCIIEKTUBHBIE METO/IbI MOBBIIIEHNS HE(PTEOTIauH.
["a30- ¥ KOHIEHCATOOTIaya ra30BbIX U Ta30KOHACHCATHBIX 3aJIEKEH.
TepMononumepHble TEXHOJIOTUHU. PeareHTHOe CHIKEHUS BSI3KOCTH HE(PTH.
3aKayka HU3KOKOHIIEHTPUPOBAaHHBIX PACTBOPOB.
MarsuTHOXMMHYECKOE BO3ACHCTBUE.

Bubpoxumuueckoe Bo3ielcTBYE.

IIpuMeHeHne TepMOHEYCTONYUBBIX areHTOB.

DnekTpoBo3eicTBuE. bapbepHOoe 3aBOJHEHME.

[TpruMmeHeHre neHHbIX 0apbepoB Ha HEPTSIHBIX MECTOPOKICHUSX.
[TprMeHeHNnH IEHHBIX 0apbepOB Ha ra30BBIX MECTOPOXKICHUSX.
Bimstaue rmuancroct kosuekropa Krir va KUH

3asucumocts KMH ot MuHepanuzannm 3akaunBaeMoil BOJbI



OGpa3sen Ou1era 1u1st IK3aMeHa
MUHUCTEPCTBO HAYKH 1 BbICIIETO OBPA3OBAHMS POCCUHMCKOU ®ENEPALIIN
I'PO3HEHCKUU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKNM YHUBEPCUTET

nMeHH akageMmrka M.Jl. MuInoHIMKoBa

Jucnuniuna  «HaHoTexHONIOTHH B HETEra30BOM JIeIe»
WNuctutyr__HedTH M raza  crenuanu3anus «Pa3paboTka u sKkcrryaTanus HeQTsIHBIX
MECTOPOXKICHUI CEMECTP) CEMECTP

buner 1
1. Hasocucrembl 1 HAHOTEXHOJIOTUU
2. BnusHus HaHOpa3MEpHBIX YacTHUIl B 3aKaunBaeMoi Boje Ha KMH..
3. IlpumeHeHHe TepMOHEYCTONUMBBIX areHTOB.

Y1Bepxaaro:
« _» 20 1. 3as. kagedpot

Texkymuii KOHTPOJIb
1. U3meHeHMs ynIPyroeMKOCTH ILIacTa

— Paccmorpenue nuarpamMm HM3MEHEHHUsS IUIacTOBOro JamieHuss Prui, genpeccun AP u
IUIOTHOCTH 3aKa4yrBaeMoil Bobl 0 (2), K03 GHIUEHTOB NPOIYKTUBHOCTH O KUIAKOCTH ax
He(TH

— PaccMmoTpenue — numarpaMM  BIMSHUS  CBOWCTB  (uibTpyromierocs — ¢uironja  Ha
neGopMalMOHHbIE N3MEHEHHS TPOHHUIIAEMOCTH HU3KOITPOHHUIIAEMOTO TIeCUaHHKa IJIacTa

2. TlpuMeHeHUEe MEHHBIX 0apbEPOB HA HEPTAHBIX MECTOPOKAEHUSX
— OO01mmume cBeneHns
— TexHonorust npUMEHEHHUs TIeH

— AnanM3 3aBHCHUMOCTEH OT JeOMTOB TO HE(PTH, MO KHUAKOCTH, OOBOJHEHHOCTH IS
TOOBIBAIOIIEH CKBOXKHUHBI M 00beMa 3aKauKH B HarHETAaTeIbHYIO0 CKBOXKUHY
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KOHTpOJIbHO-I/I3MepI/ITe.TIbHI>Ie MaTepuajJbl K TMCHUIIJIUHE
«HaHOTeXHO0JI0OTUH B He(l)TeFa30BOM aejae»

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJEPAIIUN
I'PO3SHEHCKHWHI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKWMA YHUBEPCUTET
uMeHHd akagemuka M./, MUJLIMOHIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuunnuna "HanorexHnoJsiorun B HedTera3opom aeie"
buier Ne 1

. HauanpHas He(l)TGHaCLIIlIeHHOCTI) B ra30BbIX HIaIIKax
. Bimusiaue YIJIEBOAOPOAHBIX aCCOLMATOB B He(l)TI/I Ha XapaKTep 3aKOHa (bHﬂLTpaHI/II/I.
. HanocucTeMbl 1 HAHOTEXHOJIOTHHU

Hoanuce npenosasareis Hoanuce 3aBeayrouero kadeapoi

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKHUA YHUBEPCUTET
uMeHH akageMuka M.Jl. MuimoHIIUKoBa
HHcruTyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HanorexnoJsiorun B HedTera3opom jaeie"

Bujer Ne 2

. OcobeHHOCTH KOMITOHEHTOOOMEHA TIPH BBITECHEHNH HEPTH.
. BnnsiHMe yrieBoIOpOAHBIX acCONMATOB B HE(PTH Ha XapakTep 3aKOHa (QHIbTPALIIH.
. @akTopsbl, BIUAIONME HA HeTeoTnaATy

Hoanucey npenoxaBarest Hoanuce 3aBeayrouero kapeapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TSIHON TEXHUYECKHWIA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIUKoBa
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 3

. 3aBucumocts KMH ot MuHepanuzanuu 3akaunBaeMoil BOJbl
. T'a30- ¥ KOHIEHCATOOT/Iaua Ia30BbIX U I'a30KOHIEHCATHBIX 3aJIE)KEMH.
. Harokommekropa

[Hoanmucek npenogasarens IMoamucek 3aBeayomero kadeapoi

MHWHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJNEPAIIMU
T'PO3BHEHCKHUM TOCYJAPCTBEHHBIA HE®@TAHOMW TEXHUYECKHUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuJimoHIIIUKOBA
HucruryTr HedTH M raza
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"
buier Ne 4

. KoadpuimenT rugpoaHaMudeckoi AMCIIEPCHOCTH IOPUCTHIX CPEI.
. O6paboTKa [IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
. BiiusitHue yriieBogopogHBIX accoiuaToB B He(hTH Ha XapakTep 3aKoHa (QUIIbTPAIUH.

[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWHI 'OCYJAPCTBEHHBIV HE®TSAHON TEXHUYECKHWI YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniauna "HaHoTexHo/I0ruu B He()TerazoBom jaesie'
buier Ne 5
1. Pa3pyuienue OpoHUPYIONIHMX 000JI0YEK BOTOHE(PTIHON IMYIILCUH.
2. Bubpoxumuueckoe BO3JCHCTBHE.
3. CBs3b JUCHHUIUIMHBI C IPYTUMU pa3jieliaMy Fa30HE(PTEIPOMBICIOBON HAYKH.
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3HEHCKHUM T'OCYJIAPCTBEHHBIA HE®@TAHOM TEXHUUYECKHUA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcTutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
Bbuier Ne 6
1. HanomuHepanorus
2. BnusiHue rmunucrocTy kosekropa Krim xa KUH
3. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIMA
IT'PO3BHEHCKHUM 'OCYJAPCTBEHHBIA HE®@TAHOMW TEXHUYECKHUA YHUBEPCUTET
uMeHnun akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
buier Ne 7
1. [IpumeHeHNE TIEHHBIX OaphepOB HAa HEPTIHBIX MECTOPOKICHHSX.
2. HarHocucTeMBI 1 HAHOTEXHOJIOTUH
3. Biusinue pa3mepa nop Ha CBOMCTBA CBSI3aHHOM BOJIBI
Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
Buier Ne 8
1. OcobGeHHOCTH THAPATOOOPA30BAHUS.
2. O0paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
3. MeToabl MPOrHO3UPOBAHUS TIOKa3aTelel mporecca pa3padoTku 00bekTa. OCHOBBI MPOCKTHPOBAHUS pa3pabOTKU
HEPTIHBIX MECTOPOKACHUII.
[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUNCKOM ®EJEPALIMA
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "HaHoTexHo/I0ruu B He()TerazoBom jaesie'
buier Ne 9

. Bnnsinue pasmepa nop Ha cBoiicTBa CBA3aHHOW BOIbI
. Bubpoxumunueckoe Bo3nencTaue.
. CoBpeMeHHBIE M TIEPCTICKTHBHBIE METO/BI OBBILICHUs HETEOT/AauH.

Ioanucey npenoaaBareJist Hoanuck 3aBeayromero kapeapoii

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKHWA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcTutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"

Bbujer Ne 10

. I3BneyeHne eHHBIX 3J1EMEHTOB U3 MPOAYKIUN CKBaKUH.
. BnustHue pazmepa nop Ha CBONCTBA CBSI3AHHOW BO/JIbI
. I'mapodobHas HAHOKUAKOCTH TS CKBAKHHHBIX OTIEPAIHH.

Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIMA
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUMA YHUBEPCUTET
uMeHnun akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
bujer Ne 11

. HanocrcreMbl 1 HAaHOTEXHOJIOTHI
.Tazo-nm KOHJCHCATOOTAAYa I'a30BbIX U Ta30KOHACHCATHBIX 3aJICKEH.
. 3akauka HU3KOKOHICHTPUPOBAHHBIX PACTBOPOB.

Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BHICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPAIIUN
T'PO3HEHCKHWM I'OCYJAPCTBEHHBIN HE®TSAHON TEXHUYECKUIA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 12

. HauanbHas HeTeHaChIIIEHHOCTD B Fa30BBIX MIAMKaX
. 'ene3nc MecToCKOIIEHUH YIIIEBOAOPOIOB
. PerynupoBanne o6pazoBanust ACIIO B ckBaxxHHax.

[Moanucek npenogasartens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
I'PO3HEHCKHWI TOCYJIAPCTBEHHBIN HE®TSIHON TEXHUUYECKHU YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "

Jucuuniauna "HaHoTexHo/I0ruu B He()TerazoBom jaesie'
bujer Ne 13

. YTunusanus HU3KOHAOPHOTO Ta3a.
. Bnusinue nopuctolt cpepl Ha pazoBble paBHOBECHSL.
. O6paboTKa IIEMEHTHBIX PACTBOPOB MArHUTHBIM TIOJIEM.

Ioanucey npenoaaBareJist Hoanuck 3aBeayromero kapeapoii

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIM HE®TAHOMN TEXHUYECKHWI1 YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcTutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
bujer Ne 14

. [IpuMeHeHNE TIEHHBIX OaphepOB Ha HE(PTAHBIX MECTOPOKICHHSIX.
. 3aBucumocts KMH ot MuHepanuzanuu 3akaunBaeMoi BOJIbI
. OcobeHHOCTH THAPATOOOPA3OBAHHS.

Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIMA
T'PO3HEHCKHWI I'OCYJAPCTBEHHBIN HE®TAHOMU TEXHUYECKU1 YHUBEPCUTET
uMeHnun akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
bujer Ne 15

. 3aBucumocts KMH ot MuHepanuzanuu 3akauuBaeMoil BOJbl
. ®opMHpOBaHNE «KHAHOHAYKID)

Pa3pymenne OpoHUpYOMUX 000709eK BOAOHE(PTIHOM IMYITBCHU.
Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BHICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPAIIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®GTAHON TEXHUUYECKHUIA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 16

. O6paboTKa IIEMEHTHBIX PACTBOPOB MArHUTHBIM TIOJIEM.
. lI3BIIeueHre IEHHBIX 3JIEMEHTOB U3 NMPOJLYKINH CKBAXKHH.
. BimsiHue yrieBoIopoAHBIX acconuaToB B He(pTH Ha XapakTep 3aKoHa (pHiIbTpalyy.

[Moanucek npenogasartens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWHI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKHWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniauna "HaHoTexHo/I0ruu B He()TerazoBom jaesie'
bujer Ne 17
1. HanocucTeMbl 1 HAHOTEXHOJIOTHH
2. KoadduiueHT rupoiuHaMUIECKON TUCTICPCHOCTH MOPUCTHIX CPEI.
3. OnexrpoBo3zeilicTBue. bapbepHoe 3aBOJHEHUE.
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MUHUCTEPCTBO HAYKH 1 BBICLLIEI'O OBPA3OBAHUS POCCUMCKOM DEJEPAIINN
T'PO3SHEHCKHWMI 'OCYJAPCTBEHHBIV HE®TSAHON TEXHUYECKHI YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHcTutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
bujer Ne 18
1. MaruuTHOXUMHYECKOE BO3AECHCTBHE.
2. I'a30- ¥ KOHIEHCATOOTAa4ya Ira30BbIX U ra30KOHIEHCATHBIX 3aJIEXKEi.
3. CoBpeMeHHEBIC U IEPCIIEKTUBHBIC METOIBI MTOBHIIICHUSI HE(DTECOTAaYM.
Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MUHUCTEPCTBO HAYKHU U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM DEJEPAIIUN
I'POBHEHCKHUM T'OCYJAPCTBEHHBIA HEO@TAHOMW TEXHUYECKHUA YHUBEPCUTET
uMeHnun akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
bujer Ne 19
. 3aBucumocts KMH ot MuHepanuzanuu 3akauuBaeMoil BOJbl
2. O6paboTKa IEMEHTHBIX PACTBOPOB MarHUTHBIM ITOJIEM.
3. DnexrpoBoznercTBue. bappepHoe 3aBogHEHME.
Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

—_—

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI IT'OCYJIAPCTBEHHbBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
Buaer Ne 20
1. MarHUTHOXUMHUYECKOE BO3JIEHCTBHE.
2. HanomuHepanorus
3. PerynupoBanue o6pazoanust ACIIO B ckBaxuHax.
[Moanucek npenogasartens IMoanmucek 3aBeayomero kadeapoi

Kpurepun ouneHku 3HaHUI IPU NIpHeMe 3a4eTa

- HE 3a4YTCHO BBLICTABIACTCA aCIIMpaHTy, €CIIUM OaH HE ITOJTHBIN OTBCT, Hpe):[CTaBHHIOH_II/Iﬁ
coboit Pa3pO3HCHHBIC 3HAHUA 110 TCME BOIIPOCA C CYHIECCTBCHHBIMU OIIMOKAaMH B ONPCACIICHUAX
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MPUCYTCTBYIOT (DparMEHTApHOCTh, HEJIOTMYHOCTh HM3JI0KCHHS; aCIUPaHT HE OCO3HACT CBS3b
JAHHOTO TIOHATHS, TEOPHUH, SBJICHHUS C JPYTUMH OOBEKTaAMH JUCIUIUIMHBI; OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3ALHS U JIOKA3aTeIbHOCTh U3JI0KCHHS; PeUb HE TPAMOTHAS; TOMOJIHUTEIbHBIC
¥ YTOYHSIOIIHME BOMPOCHI MPENOoJaBaTe/s He MPUBOAAT K KOPPEKIMH OTBETa acIUpaHTa HE
TOJIKO Ha IMOCTaBJICHHBIN BOIIPOC, HO U Ha IPYTHE BOIPOCHI TUCIIUILIHHEI;

- 3aYTEHO BBICTABISICTCS AaCIHUPaAHTy, €CIM JaH IIOJHBIM pa3BepHYTHIH OTBET Ha
MOCTABJICHHBIM BOIPOC; IIOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE;
JIOKa3aTeJIbHO PACKPBITBI OCHOBHBIC ITOJIOKEHHS TEMbI, B OTBETE IPOCIICIKUBACTCS YCTKas
CTPYKTypa, JIOTHYECKasi TIOCJIEI0BATEIbHOCTh, OTPAXKAMOIIas CYIHOCTh PACKPHIBAEMBIX
MOHATUI, TCOPUI M SABJICHUI; 3HAHUE 00 0OBEKTE IEMOHCTPUPYETCSA Ha (POHE MOHUMAHUS €TI0 B
CHUCTEME JIaHHOM HAayKM W MEXKIUCUUILUIMHAPHBIX CBs3ei; OTBET H3JI0KEH JIMTepaTypPHBIM
S3BIKOM B TEPMHHAX HAYKH; MOTYT OBITH JOIYIIEHBI HEJOYETHl B OINPEACICHUHU MOHITHIA,
WCIIPABIICHHBIC ACTUPAHTOM CAMOCTOSTEIHHO B MIPOIECCE OTBETA.

16



