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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCHUILIMHE

«TeopeTnyeckne 0CHOBBI (DA30BBIX NPEeBPAIICHUID)

(HauMeHOBaHUE AUCITUTUIMHBI)

Ne KonTpoaupyemsie pa3aesnsl (TeMbl) Kon xourpoaupyemoii HaumeHoBaHue
n/n JTHCIUTILTHHBI IOMUCTEHIIIH OLEHOYHOTO CPEICTBA
(1JIm ee 4acTu)
HanosBnenus npu reosoro-
1. | reopusnueckom I/13y‘-I]ZHI/II/I TTACTOBBIX OIIK-5 O6cy>K;[eH1/£e
OIIK-7, TIK-4 COOOIIEHU I
CHCTEM
5 Knaccupukanuss HaHOTEXHOJOTHHA B OIIK-5 Ob6cyxnenue
' no0br4e HeTH U Ta3a OIIK-7 coo0IIeHn i
3 MexaHu3M BBITECHEHUSI HepTH B OIIK-5 O6cyxnenune
' MOPHUCTHIX Cpeax OIIK-7, TIK-4 coo0IIeHn i
4 BnusiHus HaHOpa3sMEpHBIX YacTUL B OIIK-5 O6cyxnenne
' 3aKauYNBaeMOH BOJIE OIIK-7 coo01IeHnit
5 Hanorexnonoruu IS 00BIUH OIIK-5 Ob6cyxnenue
' YIJI€BOJOPOIOB OIIK-7, TIK-4 cooO0mIeHnit
Hanorexnonorun MHTeHCU(DHUKAIIIN U
6. | MOBBIMICHUS 1;1:3(1)Tel-1ra30- OTTK= O6Cy)KHeHI{e
OIIK-7, TIK-4 COOOIIEHUI
KOHJICHCATOOTJa4H TJIaCTOB
7 OcobeHHocT 00BOJHEHUST HEPTSIHBIX OIIK-5 O6cyxnenne
' M Ta30BBIX CKBaXKUH OIIK-7, TIK-4 coo01IeHnit
MNEPEYEHDb OIIEHOYHBIX CPEJACTB
Ne | HaumeHoBaHHe KparTkasi xapakTrepucTuka IIpeacraBiieHue
/i | OUEHOYHOro OL[EHOYHOTO CPENCTBA OLIEHOYHOT0
cpencTBa cpencTBa
B (hoHe
1 | Bauy-onpoc CpencTBo KOHTPOJISl YCBOEHHS y4eOHOTro Bomnpock o Temam /
Marepuaa TeMBI, pa3jiesia Wik pa3IeyioB paszenam
JUCHHUITIIMHBI, OPraHN30BaHHOC KaK JUCHUITIINHBI

yueOHOe 3aHsATHE B BHJIE cOOeceI0BaHuUS
IpernoAaBartessi ¢ 00yJatonMMICS

Obcysicoenue
coobwenue

[IponykT camocTosiTensHON PabOTHI CTYy IEHTA,
MPECTaBISIIOMINI COO0H MyOIMYHOE BBICTYIIJICHHE
[lo pemenuto onpeaeneHHON y4eOHO- MPAKTUIECKOH,
y4e0OHO-HMCCIeA0BATENbCKON HITH HAYYHOMN TEMBI

TeMbI TOKITamoB,
CcOoO00IIeHU




CoNoA~WNE

[ SN
N - O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

BOIIPOCHI IS BJIUL-OITPOCA

CBs13b QUCHMILTUHBI C IPYTUMH pa3jie]aMH ra30HeTepOMBICIOBON HAYKH.
Pa3BuTne HaHOTEXHOJIOTHI

PopMHUpPOBaHHUE «HAHOHAYKH

OrnpenenieHnsi HAHOTEXHOJIOT U

HanocucreMbl 1 HAHOTEXHOJIOTUH

Hanomunepanorus

I'ene3nc MECTOCKOIIIIEHUH YTI€BOA0POI0B

HavanbHas HeTEHACHIIIICHHOCTh B Ta30BBIX IIAKaX

Hanokomnekropa

. BiinsiHMe pa3mepa 1nop Ha CBOMCTBA CBA3aHHOU BOJIBI
. HaHo-, MUKpO- 1 MaKpOTEXHOJIOTUH B JOOBIUE HEPTH U ra3a
. MeTonpl mporHo3upoBaHus MOKa3zaTelel mpoiecca pa3padboTku 00bekTa. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

Kanmmnsipueiii ructepesnc. 3akOHOMEPHOCTh BHITECHEHUSI HE(PTH B IIOPUCTHIX Cpeax.
W3meHeHus: ynpyroeMKOCTH IUIACTA.

Oco0eHHOCTH KOMITOHEHTOOOMEHA TPU BHITECHEHUHU HE(TH.

Brnusinue nopuctoit cpespl Ha (pa3oBbIe PAaBHOBECHS.

BnusiHue yrieBo1opoIHBIX acCOIMATOB B HEPTH HA XapaKTep 3aKOHA (PHIIbTPAIIH.
Bnusnus HaHOpa3MEpHBIX YacTull B 3akaunBaemon Boje Ha KNH.
KoaddumumeHT rugpoquHaMudecKoi JUCTIEPCHOCTH OPUCTHIX CPe.
['unpodobHast HAHOXKUIIKOCTH JIJIs1 CKBXKUHHBIX OMEPALIUN.
MukpoOrosioruueckoe nopakeHMi 3KCIIyaTallhOHHBIX CKBAXKHH.
O06paboTKa IEMEHTHBIX PaCTBOPOB MarHUTHBIM I10OJIEM.

Pa3pymenne 6ponnpyromux 000104ek BOAOHEDTAHON SMYyIIbCUU.
PerynupoBanue oopazoBanust ACIIO B ckBakHHaX.

W3BrieyeHne EHHBIX 3JIEMEHTOB U3 MPOAYKIIUU CKBAaXKHUH.

YTunuszanysi HU3KOHAIOPHOI'O Tra3a.

OcoOeHHoCTH THIpaTO0Opa30BaHMUSI.

@dakTopbl, BAUAIOIINE HA HEPTEOTIauy

CoBpeMeHHbIE U TEPCIIEKTUBHBIE METO/IbI MOBBIIIEHNS HE(PTEOTIauH.
["a30- ¥ KOHIEHCATOOTIaya ra30BbIX U Ta30KOHCHCATHBIX 3AJIEKEH.
TepMononumepHble TEXHOJIOTUH. PeareHTHOe CHIKEHNS BA3KOCTH He(TH.
3aKkauyka HU3KOKOHIIEHTPUPOBAaHHBIX PACTBOPOB.

MarsHuTHOXMMHYECKOE BO3ACHCTBUE.

Bubpoxumuueckoe Bo3zeiicTBue.

IIpuMeHeHrne TepMOHEYCTONYMBBIX areHTOB.

DnekTpoBo3naercTBre. bapbepHoe 3aBoIHEHHE.

[TpumeHeHne neHHBIX 0apbepoB Ha HEPTIHBIX MECTOPOKICHUSIX.
[TprMeHeHnH IeHHBIX 0apbepOB Ha ra30BBIX MECTOPOXKICHHSX.

Bimsgnane rmuaucroctr kosuiekropa Krir na KMH

3asucumocts KMH ot MuHepanuzannn 3akaunBaeMoil BOJIbI

Kputepuu ouenku (6 pavxax mexywet ammecmayui)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.

Kpumepuu oyenxu paspabomanwvi, ucxoos u3z pasoenerus oannog: 10 6annos 3a oceoenue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ANLI08 — 34 BbINOIHEHUEe NPAKMUYECKUX 3a0aHUL.

Kpurtepuu olieHKH 0TBETOB HAa TeOpeTHYECKHEe BONPOCHI:

3



- 0 6annoe evicmasnsiemcsa cmyoeHmy, eciu OaH HenoaHwlll omeem, MPEACTABISIONINN cOO0H
pa3pO3HECHHBIE 3HAHHUS [0 TEME BOMPOCA C CYMIECTBEHHBIMU OIIMOKAMU B OIPEICICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh H3NIOKeHUs. CTYIeHT HE OCO3HAeT CBS3h
JAHHOTO TIOHSITHS, TCOPHH, SBICHUS C APYTUMU OOBEKTAMHU JUCHUIUIMHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHU3ALIUS U JOKA3aTeIbHOCTh U3JI0keHus. Peub HerpamoTHasi. JlonoaHUTEIbHbIE
Y YTOYHSIOIIME BOMPOCHI MperogaBaTes He IPUBOAIT K KOPPEKIIMU OTBETA CTY/IEHTa HE TOJIBKO
Ha MOCTaBJICHHBIN BOMPOC, HO U HA APYTHE BOIPOCHI IUCHUTIIUHBI.

- 1-2 6annoe eévicmasnsemca cmyoeHmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paszeepHymoiti  omeem. JlorMKa ¥ TOCIIEAOBATEIFHOCTh W3JIOKECHUS HWMCEIOT HapyIICHUS.
JlomyieHpl OMMOKH B PACKPBITUN TOHSATHH, YHOTpeOieHuH TepMUHOB. CTYIEHT HE CIIOCOOCH
CaMOCTOSITENIbHO BBIJCIIUTh CYINICCTBEHHBIE M HECYIIECCTBCHHBIC TPU3HAKA M TPUYUHHO-
CJICZICTBEHHBIC CBSI3H. Cmyoerm Modcenm KOHKpemu3uposams 0000ujeHHble 3HaHUs, 00KA3a68 Ha
NPUMepax ux OCHOBHbLE NOJIOANCEHUSI MOILKO ¢ NOMOWbIO npenodasames. Peuesoe oghopmuenue
mpebyem nonpasox, KOppexKyuu.

- 3-4 o6annos evicmasnaemcs CcmyoeHmy, eciau OaH NOJHLIU, HO HeOOCMAMOYHO
nocne008amenbHulil. Omeem Ha NOCMAGIEeHHbIll 8ONpOC, HO TPH OSTOM IIOKAa3aHO YMEHHE
BBIJICTIUTH CYIICCTBCHHBIC W HECYIISCTBEHHBIC MPU3HAKK M TPUYUHHO- CJICJCTBCHHBIC CBSI3H.
OTBeT JOrMYEeH U U3JIOKEH B TEPMUHAX Hayku. Moeym Ovimb Oonywenvl 1-2 owubku 6
onpedeneHul  OCHOGHLIX — NOHAMULL,  KOMOpble  CMYOeHm  3ampyOHsiemcss — UCHpAsUumb
CamocmosmenvHo.

- 5-66annoe evicmasnaemca cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbIL Omeem Ha
MOCTaBIICHHBI BOMPOC, TMOKAa3aHO YMEHHE BBIJCIUTh CYIIECTBEHHbIE W HECYIICCTBEHHbIE
MPU3HAKU, IPUIHHHO- CJICJICTBEHHBIE CBsI3U. OTBET Y€TKO CTPYKTYpPUPOBAH, JIOTHUYCH, U3JI0KEH
B TepMHHAX Hayku. OQOHako OonywjeHvl He3HayumelbHble OWUOKU UIU  Hedodembl,
ucnpasieHuvie Cmyo0eHmom ¢ NOMOUWBIO «HABOOAUUXY B0NPOCO8 NPEenoddeamels.

- 7-8 6annoeé evicmagnaemca cmyoeHmy, eciu OaH NOIHBIU, PA36EPHYMbLL Omeem Ha
MIOCTaBJIEHHBI BONIPOC, 00KA3aMeENbHO PACKPbIMbl OCHOGHbIE NONONCEHUs MeMbl; B OTBETE
IPOCIIEKUBACTCS YeTKasl CTPYKTYpa, JIOTHYecKas MOCJIe0BaTeIbHOCTh, OTPayKaloIias CyIIHOCTb
pPAacKpBIBAEMBIX MOHATHUH, Teopuid, sBIeHWH. OTBET H3JI0XKEH JMUTEPAaTypHBIM S3BIKOM B
TEpMUHAX HAayKU. B omeeme oOonyujeHvl Hedouemvl, UCNPABIEHHbIE CMYOEHMOM C HOMOUbIO
npenooasameisi

- 9 o6annoe evicmaensemca cmyoenmy, ecau OaH MNOJHLIU, PA3GEPHYMbIL Omeem Ha
MIOCTABJICHHBI  BONPOC, IIOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHUH 00 0OBEKTe,
JTIOKA3aTeIbHO PACKPBITHI OCHOBHBIC IIOJIOKEHUS TEMBI, B OTBETE IPOCICIKUBACTCS YeTKas
CTPYKTYpa, JIOTHUYECKas IOCIEeNOBATEIbHOCTh, OTPAXKAMOMIAs CYINHOCTh PAaCKPBIBAEMBIX
TIOHATHUH, TEOPUH, ABJICHUN. 3HaHUe 00 0ObeKkme deMOHCMPUPYemcs Ha (hone NOHUMAHUSL €20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNIUHapuvlx cesasei. OTBET W3JI0XKEH JHUTEPaTypHBIM
S3bIKOM B TEPMHHAX HayKu. Moeym Ovimb OonyujeHvl Hedouemvl 8 onpeoeieHuu NOHAmuL,
ucnpagiennvie cmyo0eHmom CamoCcmosamenbHo 6 npoyecce omeema.

- 10 éannoe evicmasnaemcsa cmyoeHmy, eciu OAaH HNOJIHbI, PA3GEPHYMbIL Omeem Ha
MOCTABJICHHBI  BOIMPOC, IIOKa3aHa COBOKYIIHOCTh OCO3HAaHHBIX 3HaHUH 00 O0OBEKTe,
MPOSIBJISIONIASCS B CBOOOHOM ONIEPUPOBAHUH TMOHATHSIMU, YMEHUH BBIJICIIUTh CYIIICCTBEHHbBIE U
HECYIIECTBCHHbIE €ro MpPHU3HAKH, TNPHYUHHO-CICACTBEHHbIC CBs3U. 3HaHME 00 OObeKTe
JICMOHCTPUpYETCsl Ha (pOHE MOHMMAHKSI €r0 B CHCTEME JaHHON HAyKh M MEKIMCIUILTHHAPHBIX



cBszeil. OTBeT hopMynupyeTcs B TEpMUHAX HAYKH, U3JI0KEH JTUTEPAaTypHBIM SI3bIKOM, JIOTHYEH,
JIOKa3aTeNeH, 0eMOHCMpUpPYem agmopCKyio HO3UYUIO CIYO0eHma.

Bannet 3a memy 6v1600amca Kak cpeoHuil 0ain no 3a0AHHLIM CHIYOEHMY B0RPOCAM, He
CUuUmMan Konu4ecmeo «HAGOOAUUX» U Y OYHAIOUWUX 6ONPOCOE.

Bbannwt 3a meKyuiyro ammecmavuro 6bl80OAMCA KAK cpe()Huft oann no ecem memanm.

JUI IpaKTHYECKUX 3aHATHI

Tema

IIpakTHueckue pas3aeinl

BBeneunue

PaccmoTpenue rpaduka TUHAMUKA MHHOBAIUN
B PA3JIMYHBIX TEXHOJIOTHYECKUX HAIIPABICHUIX
V3MeHeHHs TeOo(PU3MUECKUX XapaKTePUCTUK
IIPUCKBA)KMHHOW 30HBI

Hanosnenus
reopu3nIecKOM
TTACTOBBIX CHCTEM

npu reoJIoro-

HN3YUCHUU

Merponornueckue
CPEICTB  H3MEPEHUH U
U3MEPEHUM.

XapPaKTCPUCTUKHU
MNOTpCIIHOCTHU

Knaccudukanuss HaHOTEXHOJOTUH B
no0brue HeTH U ra3a

OcobeHHOCTH peryjiupoBaHuAa HOHHOOOMEHA B
TMIIMHUCTBIX MUHCpAJIax

MexaHu3M BbITECHEHHsI HepTH B
MOPUCTBIX Cpeaax

Oco0OeHHOCTH  peryaupoBaHusi OOBOJHEHUS

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

Brusaus HaHOpa3MepHBIX 4acTHIl B | BausHus HaHOPa3MEPHBIX YaCTHII B
3aKauMBaeMoOi BOJE 3aKaunBaeMoil BOJE
I'unpodobuast HAHOKUIKOCTD TUTST
Hanorexnomornn  mist  70OBIYM | CKBOXHMHHBIX OTIEPAIIUiA
YTJIEBOJOPOAOB Pa3zpymenue OpOHHPYIOIINX 000J104YeK
BOJIOHE(TSHOM dSMYJIbCUU
Hanorexnonoruun wunHteHcudukannu | HanotexHonoruu UHTCHCU(PHUKAIIUU u
u MTOBEIIIICHUS He(Te-ra3o- | MOBBIMICHUST  HedTe-Ta30-KOHACHCATOOTAauN
KOHJICHCATOOT/Ja4H IIaCTOB IJIACTOB
[IpumeHeHne NeHHbIX OapbepoB Ha HE(PTAHBIX
OcobenHoctu OOBOJTHEHHSI | MECTOPOXKICHUIX
HE(TAHBIX U Ta30BBIX CKBOKUH Bnustaus HaHOPA3MTPHBIX YACTHII B

3akaunBaeMoi Boge Ha KMH

IIpumep npakTHYecKkoi padoThl

1. HanorexHosoruu MHTeHCHU(UKAIMK U TOBBILICHUS HeTe-ra3o-
KOHJIEHCATOOTau! IJIacTOB

2. CxBaxuHa (OHTAHUPYET, UMes CIEIYIOUIME 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
TpeOyercst ompenenuTh KOJIWYECTBO M TMPOIEHTHOE OTHOMIICHWE YACTBHBIX PacXoJlOB
sHepruu (Ha 1 TOHHY HeTH) OJJHOM M TOM e Macchl raza Ha TpeX 3Tarax: B IJIacTe, B CKBAKHUHE
U B IITYIIEPE, €CIH M0 JAHHBIM, ITOJyYEHHBIM IIOCPEICTBOM IIYOMHHOTO MPoO00TOOpHUKA, C 1 T
He()TH B CKBaKHHY MOMAIAET MPH 3a00HHBIX YCIOBUAX CBOOO MBI Ta3 B 00beMe Vias=4 M>,



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, HaeM MPHOIMKEHHO MO (HopMysie M30TEPMHUECKOTO Ipolecca
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 8bINOIHEHUe NPAKMUYECKUX 3A0aHULL.

Kpurepun oueHKH BbINOJIHEHUS MPAKTUYECKUX 3aaHUI:
- 0 6ayuToB — 3a/1aHUE HE BBITIOIHEHO (HE HAWMICHO MPaBUIIBHOE PEIICHHE).
- 50a)10B — 3aJaHKE BBITIOJHEHO (HAMICHO MPaBUILHOE PEIICHHUE).

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

Bannwvt 3a meKyuwyro ammecmayuro no npaKkmu4ecKum 3A0AHUAM B8bIEOOAMCA KAK cpeduuﬁ
o0ann 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 UCCIIEeI0BAaHUS CKBAKUH
BeisiBIeHNE 3aKOHOMEPHOCTEN PacIpOCTPaHEHUs KOJUIEKTOPOB Ha IUIOIAAN 00BbEeKTa
[Tomy4yeHue JaHHBIX O MJIACTOBOM M 3a00MHOM JaBJICHUSX.
KonTtpoms 3a TemnepaTypoil j1acToB M CKBaXKHH IIPU pa3pabOTKe 3aJIexkKeH.
Yro npegycMaTpuBaeT KOHTPOJIb 3@ pa3pabOTKOM MPOAYKTUBHBIX IJIaCTOB.
YTo OTHOCATCA K KOHEUHBIM 33/1a4aM KOHTPOJIS 32 3aBOJHEHHUEM.
OcHOBHBIE METOIbI UCCIIETOBAHUS U KOHTPOJIS 32 MPOJAYKTUBHBIM IIJIACTOM.
0. KoHTpOb 10 JaHHBIM 0OBOJHEHUS CKBa)KUH.
11. T'uapoxuMUYeCKre METOBI KOHTPOJISL.
12. CymHocTh nnpoGieMsl yBenuueHUs! He(hTEOTAauH MIacTOB.
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 nmpUMEHEHHs MOBEPXHOCTHO-AKTUBHBIX BEIIECTB JJIS YIYYIICHUS MPOHHIIAEMOCTH
pu3a00iTHOM 30HBI TIJIACTA.
19. Metonbl U3BIIEUEHUS OCTATOUHON HE(PTH U3 3aBOAHEHHBIX IACTOB
20. CoBpeMeHHBIE METO/IbI YBEIMUEHUS He(PTE- ¥ ra300TAauH TJIaCTOB
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21.
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MGTO,Z[BI HU3BJICUCHUS OCTATOYHOM He(bTI/I U3 3aBOAHCHHBIX I1JIaCTOB

Ilepeyenns Tem a5 pedpepara
HanouacTuiisl 1 HAaHOKJIACTEPHI
Mertoabl U3y4eHusi HAHOCTPYKTYP
YranepoaHble HAHOCTPYKTYPbI
OO0BbeMHBIE HAHOCTPYKTYPUPOBAHHBIE HAHOMATEPUATIBI
Camocbopka 1 caMOOpraHu3aIus
Karanus B HaHOHayKe 1 HAHOTEXHOJIOTUHU
Opranuyeckue COeAMHEHUS U TOTUMEPDI
HanomamvHbl 1 HAHOTIPUOOPBI

Y4eOHo-MeTOoAMYECKOE 0O0eceueHue 1JIs1 CAMOCTOATEIbHOI PadoThl CTY/IEHTOB

DU3NKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH : METOIMYECKHE yKa3aHusl / cocTaBUTeIn M.
E. Konmnakog, E. B. IletpoBa, A. ®@. JIpecsinaukoB. — Ka3zanb: KazaHckuii HallMOHATbHBIN
HCCJICI0BATEIbCKUI TEXHOJIOTHYeCKui yHuBepcuTeT, 2016. — 64 ¢. — ISBN 2227-8397. —
TekcT : 2IeKTpOHHBIH // DnekTpoHHO-OnOimoTeunas cucrema IPR BOOKS : [caift]. —
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Bonpocsl k nepBoii pyoe:xHO aTTecTalluN
CBs13b QUCHUILTUHBI C IPYTUMU pa3/ie]aMu ra30HePTEIPOMBICTIOBON HAYKH.
Pa3BuTne HaHOTEXHOJIOTHI
DopMUPOBAHHUE «KHAHOHAYKN
Ornpenenennsi HAHOTEXHOJIOTHI
HanocucreMbl 1 HAHOTEXHOJIOTUU
Hanomunepanorns
I'ene3uc MeCTOCKOIUIEHUH YIIIEBOJIOPOA0B
Hauanpnas HeTeHACHIIIIEHHOCTh B Ta30BBIX MIANTKAX
Hanoxkomutekropa

. BinsiHMe pa3mepa 1nop Ha CBOMCTBA CBA3aHHOU BOJIBI
. HaHo-, MHKpPO- 1 MakpOTEXHOJIOTHH B 100bIYe HE(PTH U raza
. MeTopl mporHO3MpOBaHUS TTOKa3aTelel mporecca pa3padboTku 00bekTa. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

Kanwmnspasiil rucrepesrc. 3akOHOMEPHOCTh BHITECHEHUS HE(PTH B TOPUCTHIX cpefiax.
N3MeHeHus: ynpyroeMKOCTH I1J1acTa.

Oco0eHHOCTH KOMITIOHEHTOOOMEHA MPU BHITECHEHUU HEPTH.

Brnusinue mopuctoit cpensl Ha (ha30BbIe PAaBHOBECHS.

BrusiHuE yTriieBOJOPOIHBIX acCOMATOB B HE(TH HA XapaKTep 3aKoHa QUITBTPAIIIH.
BinustHust HaHOpa3MepHBIX YacTHIl B 3akaurBaeMoil Bojae Ha KIH.

Koadduruent runpoanHaMudeckoi TUCIIEPCHOCTH MOPUCTHIX CPEI.

I'unpodobHast HAHOKUIKOCTH 711 CKBAXKUHHBIX OTMEPAIIUN.


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 'OCYJAPCTBEHHBIM HE®TSSHON TEXHUYECKHIA 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 YTrieBOJOPOIHBIX aCCOIMATOB B HE(TH HA XapaKTep 3aKoHa (DMIBTPALIUU.
3. HarnocucTeMbl 1 HAHOTEXHOJIOTUHA
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

OnuH NpaBWIBHEIA OTBET — 5 Oaia.

Bomnpocsl ko BTOpo#i py0exkHOH aTTecTauuu
MukpoOrosoruueckoe nopakeHMi 3KCIIyaTallhOHHBIX CKBAXKHH.
O06paboTKa LIEMEHTHBIX PAaCTBOPOB MarHUTHBIM I10JIEM.
Paspymenne 6ponupyromux 060109eK BOIOHEPTIHON IMYIIbCHH.
PerynupoBanue oopazoBanust ACIIO B ckBakHHaX.

W3BrieyeHre 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. TepmononuMepHbIE TEXHOJIOTUU. PeareHTHOe CHUKEHUSI BI3KOCTU HEPTH.
12. 3akauka HU3KOKOHIEHTPHUPOBAHHBIX PACTBOPOB.

13. MarHUTHOXUMHUYECKOE BO3/ICHCTBHE.

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

MHUHHUCTEPCTBO HAYKH M BBICHIEIO OGPA3OBAHUSI POCCUMCKOM ®EJIEPAIIUN
T'PO3BHEHCKHUM 'OCYJAPCTBEHHbBIN HE®TSAHOM TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIIUKOBA
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.

Kanmmnsipusiii ructepesnc. 3akOHOMEPHOCTh BHITECHEHUSI 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 oopazoBanust ACIIO B ckBakHHaX.

W3BnedeHne EeHHBIX 3JIEMEHTOB U3 IIPOAYKIUN CKBAXKHUH.
YTunuszanysi HU3KOHAIOPHOI'O ra3a.

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.

DnekTpoBo3aericTBre. bapbepHoe 3aBoIHEHHE.

[IpumeHeHre neHHBIX 0apbepoB Ha HEPTSIHBIX MECTOPOKICHUSX.
[TprMeHeHnH IEHHBIX 0apbepOB Ha ra30BBIX MECTOPOXKICHHSX.
Bimsanane rmuaucroctr kosuiekropa Krir na KMH

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.

Yr1Bepxaaro:
«_» 20 T 3as. kagheopoii

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

— PaccMoTpenne — nmarpaMM  BIMSHUSL  CBOWCTB  (uibTpyromierocs — ¢uironga  Ha
nedopMalmOHHbIE U3MEHEHHS MPOHUIIAEMOCTH HU3KOIIPOHHUIIAEMOI'0 TIeCUaHUKa I1acTa

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 BBICHIET'O OBPA30OBAHUSI POCCUMCKOMN ®EIEPALIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKHNIA 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

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINU
T'PO3SHEHCKHWI I'OCYJAPCTBEHHBI HE®GTAHON TEXHUYECKWNA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuimoHIIUKOBa
HucruryTr HedTH M raza
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"
buier Ne 4

. KoadpuimenT rugpoaHaMudeckoi AMCIIEPCHOCTH IOPUCTHIX CPEI.
. O6paboTKa IIEMEHTHBIX PACTBOPOB MAarHUTHBIM IIOJIEM.
. 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
uMeHHd akagemuka M./, MIJLIHOHIIMKOBA
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
uMeHHu akagemMuka M.Jl. MuijimoHIIUKOBa
HucrutyT HepTH M raza
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

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
I'PO3ZHEHCKHI I'OCYJIAPCTBEHHBIN HE®TSAHON TEXHUYECKW YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
Bujer Ne 7
1. [IpumeHeHNE TIEHHBIX OaphepOB HAa HEPTIHBIX MECTOPOKICHHSX.
2. HarocucTeMBl 1 HAHOTEXHOJIOTHH
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. MuijnoHIIUKOBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"
Bujer 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
uMeHHd akagemuka M./, MIJLIHOHIIMKOBA
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
uMeHHu akagemMuka M.Jl. MuijimoHIIUKOBa
HucrutyT HepTH M raza
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

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
I'PO3HEHCKHUI TOCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"

Buyer Ne 11

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

Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKHUI TOCYJIAPCTBEHHBI HE®GTAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuijnoHIIUKOBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"

Buer 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
uMeHHd akagemuka M./, MIJLIHOHIIMKOBA
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
uMeHHu akagemMuka M.Jl. MuijimoHIIUKOBa
HucrutyT HepTH M raza
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

MUWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIINA
I'PO3HEHCKHUI TOCYJIAPCTBEHHBIN HE®GTAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT 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

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3HEHCKHUI TOCYJIAPCTBEHHbBI HE®GTAHON TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemuka M.Jl. MuijnoHIIUKOBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"

Buser 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
uMeHHd akagemuka M./, MIJLIHOHIIMKOBA
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
uMeHHu akagemMuka M.Jl. MuijimoHIIUKOBa
HucrutyT HepTH M raza
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
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HaHorexHoJsiorun B Hed)Tera3osom jaeie"
Buaer 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. MuijnoHIIUKOBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"
Bujer 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 324TEHO BbICTABIISETCS aCIMPAHTY, €CIU J1aH HE MOJIHBIA OTBET, NPEACTABISAIOMNN
co0O0M pa3po3HEHHBIE 3HAHMS 110 TEME BOIIPOCa C CYIIECTBEHHBIMH OLIMOKaMU B ONPEACICHUSX;
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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.
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