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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCIHUILJIMHE

«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 Tasza OIIK-7 COOOIIIEHUI
3 MexaHu3M BBITECHEHUS HepTH B OIIK-5 O6cyxnenue
' MTOPHUCTHIX Cpesiax OIIK-7, TIK-4 COOOIIIEHU I
4 BnusiHus HaHOpa3sMEpHBIX YacTUL B OIIK-5 O6cyxnenne
' 3aKauYNBaeMOH BOJIE OIIK-7 coo01IeHnit
5 Hanorexnonoruu IS 00BIUH OIIK-5 Ob6cyxnenue
' YIJI€BOJOPOJIOB OIIK-7, TIK-4 cooO0mIeHnit
Hanorexnonoruu mHTEHCH(DUKAIIMHN U
6. | MOBBIMICHUS i@TeL-[ra?.o- 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 OLIEHOYHOI'0 CPeCTBA OLIEHOYHOT0
cpencTBa cpencTBa
B oHae
1 | Bauy-onpoc CpencTBo KOHTPOJISl YCBOEHHS y4eOHOTrO Bompocsr o Temam /
Marepuaa TeMBI, pa3jielia Wik pa3iesioB paszenam
JAUCHUITIIIMHBI, OPraHNU30BaHHOC KaK JUCHUITIINHBI

y4eOHOe 3aHsTHE B BUJIE COOECEI0BaHHS
pernoJiaBares ¢ 00y4aronIMUCS

Obcyacoenue
coobwenue

[IpoaykT camocTosATEN HON paboThI CTYACHTA,
MPECTaBISIIOMINI COO0H MyOIMYHOE BBICTYIIJICHHE
[lo pemenuto onpeaeneHHON y4eOHO- MPAKTUIECKOH,
y4e0OHO-HCCIe0BATENCKON MITH HAYIHON TEMBI

TeMbI TOKITIam0B,
CcOoO00IIeHU
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BOIIPOCHI IS BJIUL-OITPOCA

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

PopMHUpPOBaHHUE «HAHOHAYKH

Ornpeneniennsi HAHOTEXHOJIOTHI

HanocucreMbl 1 HAHOTEXHOJIOTUH

Hanomunepanorus

['ene3nc MECTOCKOIIIIEHUH YII€BOAOPOI0B

HavanbHas HeTEHACHIIIICHHOCTh B Ta30BBIX IIAKaX

Hanokomnekropa

. BiinsiHMe pa3mepa 1nop Ha CBOMCTBA CBA3aHHOU BOJIBI
. HaHo-, MUKpO- 1 MaKpOTEXHOJIOTUU B JOOBIUE HEPTH U raza
. MeTopl MpOrHO3UPOBAHMS ITOKa3aTelNel mporecca pa3padoTku 00bekTa. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

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

Oco0eHHOCTH KOMITOHEHTOOOMEHA TPH BHITECHEHUH HE(TH.

Bnusinue nopuctoii cpesl Ha (a3zoBbie PAaBHOBECHS.

BnusiHue yriieBo1opoIHBIX acCONMATOB B HEPTH HA XapaKTep 3aKoHa (PHIIbTPAIIHH.
Bnusnus HaHOpa3MEpHBIX YacTull B 3akaunBaemon Boje Ha KNH.
KoadduumeHT ruipoauHaMiIuecKoi JUCTIEPCHOCTH TOPUCTHIX CPEI.
['unpodobHast HAHOXKUIIKOCTH JIJIs1 CKBXKUHHBIX OMEPALIUN.
MukpoOros10ruueckoe nopakeHMi KCIUTyaTalluOHHBIX CKBAXHH.
O0paboTka 1IeMEHTHBIX PACTBOPOB MAarHUTHBIM IOJIEM.

Paspymenne 6ponupyromux 0601049eK BOIOHEPTAHOW IMYIIbCHH.
PerynupoBanue oopazoBanust ACIIO B ckBaxHHaX.

W3BrieyeHre LEHHBIX 3JIEMEHTOB U3 MPOAYKIIUN CKBAXKHUH.

VYTunuzauus HU3KOHAIIOPHOTO rasa.

OcoOeHHoCTH THIpaTO0Opa30BaHMUSI.

@dakTopbl, BAUAIOIINE HA HEPTEOTIauy

CoBpeMeHHbIE U TEPCIIEKTUBHBIE METO/IbI MOBBIIIEHNS HE(PTEOTIauH.
["a30- ¥ KOHIEHCATOOTIaya ra30BbIX U Ta30KOHACHCATHBIX 3aJIEKEH.
TepMononumMepHbIe TEXHOJIOTUHU. PeareHTHOe CHIM)KEHUS BSI3KOCTH HEPTH.
3aKkauyka HU3KOKOHIIEHTPUPOBAaHHBIX PACTBOPOB.

MarsHuTHOXMMHYECKOE BO3ACHCTBUE.

Bubpoxumuueckoe Bo3aelcTBYE.

IIpuMeHeHrne TepMOHEYCTONYUBBIX areHTOB.

OnekTpoBo3eicTBre. bapbepHOoe 3aBOJHEHME.

[TpumeHeHre neHHbIX 0apbepoB Ha HEPTIHBIX MECTOPOKICHUSIX.
[TprMeHeHnH IEHHBIX 0apbepOB Ha ra30BBIX MECTOPOXKICHHSIX.

Bimstaue rnmuancroct kosuekropa Krim va KUH

3asucumocts KMH ot MuHepanuzannn 3akaunBaeMoil BOJIbI

Kputepuu ouenku (6 pavxax mexywet ammecmayui)

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

Kpumepuu oyenxu paspabomanvi, ucxoos u3z pasoenenus oannog: 10 6annos 3a oceoenue
meopemuyecKux 0NPoco8 OUCYUNIUHbL, 5 0ALI08 — 34 8bINOIHEHUE NPAKMUYECKUX 3a0aHU.

KpnTepnn OLICHKH OTBE€TOB HA TEOPETUIECCKHUE BOIIPOCHI:
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- 0 6annoe evicmasnsiemcsa cmyoeHmy, eciu OaH HenoaHwili omeem, MPEACTABISIONINN cOO0H
pa3pO3HEHHBIE 3HAHHUS IO TEME BOMPOCA C CYMIECTBEHHBIMU OIIMOKaMU B OIPEICICHHSIX.
[TpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh H3NIOKeHUs. CTYIeHT HE OCO3HAeT CBS3h
JAHHOTO TIOHSITHS, TCOPHH, SIBICHUS C JPYTUMU OOBEKTAaMH MUCHUIUIMHBL 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 IUCIUTUIUHBI.

- 1-2 6annoe eévicmasnsaemca cmyoenmy, eciu OaxH HeOOCMAMOYHO NOJHbIU U HEOOCMAMOYHO
paszeepHymoiti  omeem. JlorMKa ¥ TOCIIEAOBATEIFHOCTh W3JIOKECHUS HWMCEIOT HapyIICHUS.
JlomyieHbl OMMOKH B PACKPBITUH TOHSATHH, YIOTpeOiieHn: TepMHHOB. CTYJIEHT HE CIIOCOOCH
CaMOCTOSITENIbHO BBIJCIIUTh CYINICCTBEHHBICE M HECYIICCTBCHHBIC NPU3HAKH M TPUYHHHO-
CJICZICTBEHHBIC CBSI3H. Cmyoerm Modcenm KOHKpemu3uposams 0000ujeHHble 3HaHUs, 00KA3a68 Ha
NPpUMepax ux 0CHOBHbLE NOJIOAHCEHUSL MOILKO ¢ NOMOWbIo npenodasamens. Peuesoe oghopmnenue
mpebyem nonpasox, KOppexyuu.

- 3-4 o6annos evicmasnaemcsa CcmyoeHmy, eciu 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, MOKAa3aHO YMEHHE BBIACIUTH CYIIECTBEHHBbIE U HECYIIECTBEHHbIE
MPU3HAKU, IPUINHHO- CJICJICTBEHHBIC CBsi3U. OTBET Y€TKO CTPYKTYpPUPOBAH, JIOTHUYCH, U3JI0KEH
B TepMHHaX Hayku. OOHAKO OOnyWeHbl He3HAYUMeNbHble OWUOKU UlU  HedouYembl,
ucnpasieHuvie Cmyo0eHmom ¢ NOMOWBIO «HABOOAUUXY BONPOCO8 NPEenooasamelis.

- 7-8 6annoeé evicmagnaemca cmyoeHmy, eciu OAH NOIHBIU, PA36EPHYMbLUL Omeem Ha
MIOCTaBJIEHHBI BONIPOC, 00KA3aMeENbHO PACKPbIMbl OCHOGHbIE NONONCEHUs MeMbl; B OTBETE
IPOCIIKHUBACTCS YETKasi CTPYKTYypa, JIOTH4ecKas MOC/Ie0BaTeIbHOCTh, OTPAXKAKOIask CYIIHOCTh
pPAacKpbhIBAEMBIX TOHATUH, TeOpHi, sBieHUH. OTBET WH3JI0KEH JHUTEPATypHBIM S3BIKOM B
TEpMUHAX HAayKU. B omeeme oOonyujeHvl Hedouemvl, UCNPABIEHHbIE CMYOEHMOM C HOMOUbIO
npenooasameisi

- 9 o6annoe evicmaensemca cmyoenmy, ecau OaH MNOJHLIU, PA3GEPHYMbIL Omeem Ha
MIOCTABJICHHBIA  BONIPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JTIOKA3aTeIbHO PACKPBITHI OCHOBHBIC TIOJIOKEHUS TEMBI, B OTBETE IPOCICIKUBACTCS YETKas
CTPYKTYpa, JIOTHUYECKasi IOCIEeNOBATEIbHOCTh, OTPAXKAMOMIAs CYITHOCTh PAaCKPBIBAEMBIX
MIOHSITUH, TEOPUH, ABJICHUN. 3HaHue 06 0Ovbekme 0eMOHCMPUPYemcs Ha (hOHe NOHUMAHUS e20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNTUHAPHBIX cs3ed. OTBET W3JI0XKEH JHUTEepPaTypHBIM
S3BIKOM B TEPMHHAX HayKu. Moeym Ovimb OonyujeHvl Heoouemvl 8 onpeoeieHuu NOHAMUL,
ucnpagiennvie cmyo0eHmom CamoCcmosamenbHo 6 npoyecce omeema.

- 10 6annoeé evicmasnaemcsa cmyoeHmy, eciu OAaH HNOJIHbI, PA3GEPHYMbIL Omeem Ha
MOCTaBIIEHHBI BOMPOC, TMOKa3aHa COBOKYIIHOCTh OCO3HAHHBIX 3HaHUH 00 0OBeKTe,
MPOSIBIISIONIASCS B CBOOOJHOM OTNEPUPOBAHUU TOHSATUSMHU, YMEHUU BBIJEIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHBIE €r0 MPHU3HAKHU, NPUYMHHO-CICICTBEHHBIC CBS3U. 3HaHUE 00 O0OBeKTe
JEMOHCTpHpYETCsl Ha (JOHE MOHUMAHUS €T0 B CUCTEME JAaHHOW HAYKH M MEXKIUCIMIUIMHAPHBIX



cBszeil. OTBeT hopMynupyeTcs B TEpMUHAX HAYKH, U3JI0KEH JTUTEPAaTypHBIM SI3bIKOM, JIOTHYEH,
JOKA3aTeNeH, 0eMOHCMPUpPYem agmopcKyio HO3UYUIO CHYyOeHma.

Bannwet 3a memy 6v1600amca Kak cpeoOHuil 0ani no 3A0AGHHLIM CHLYOEHHYy 60RPOCAM, 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 pas3aeisl

Bseneunue

PaccmoTpenue rpaduka TUHAMUKA MHHOBAIUN
B PA3JIMYHBIX TEXHOJIOTMYECKUX HANPABICHUIX
W3MeHeHHs TeOo(PU3MUECKUX XapaKTePUCTUK
IIPUCKBA)KMHHOU 30HBI

Hanosnenus
reopu3nIecKOM
TTACTOBBIX CHCTEM

npu reoJIoro-

HN3YUCHUU

Merponornueckue
CPEICTB  H3MEpEHUH U
U3MEPEHUM.

XapPaKTCPUCTUKHU
MMOTpCIIHOCTH

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'uapododHas HAHOXUIKOCTb TUTS
Hanorexnomorun st 70OBIYM | CKBRXKHMHHBIX OTIEPALIUiA
YIIIEBOIOPOIOB Paspymienue OpOHHPYIOIINX 000I04U€EK
BOJIOHE(TAHOIN dMYJIbCUU
Hanorexnonmorun wuHTeHcuukanuu | HaHoTexHOMOTMN UHTEHCU(pHUKAITIN 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 HAaHOPA3MTPHBIX YaCTHI] B

3akaunBaeMoi Boge Ha KMH

IIpumep npakTHyeckoi padoThl

1. HanorexHosorum uHTeHCHU(UKAIMK U TOBBILICHUS He(Te-ra3o-
KOHJEHCATOOTJau! IJIacTOB

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
TpeOyercst omnpenenuTh KOJIWYECTBO M TMPOIEHTHOE OTHOIICHUE YAETHHBIX PacXoJ0B
sHepruu (Ha 1 TOHHY HeTH) OJTHOU M TOM e Macchl Ta3a Ha TpexX JTamax: B IUIaCTe, B CKBAXKHUHE
U B LITYLIEPE, €CIIH 110 JaHHBIM, IIOJTYYEHHBIM MTOCPEIACTBOM MIYOMHHOTO MPOOOOTOOPHHKA, C 1 T
He(TH B CKBKHHY MOMAaeT NpH 3a00HHBIX YCIOBHAX CBOOOHEI ra3 B 00beMe Viag=4 M°.



Tak kak tnn= t6=55°, To mpomecc paclIMpeHHs ra3a B ILIacTe IIPOMCXOIHT
n3zorepmuuecku. [Toatomy pabory, Npou3BOIUMYIO Ta30M, HOCTYNAOIIKUM C | TOHHBI HEPTH U3
I1acTa K 320010 CKBAXWHBI, HaiiieM MPUOIIKEHHO IO (GopMysie M30TEPMHUYECKOTO 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 paspabomanvi, ucxoos u3z pasoeinenus oannog: 10 6annoe 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 6ALI08 — 3a 8bINOJIHEHUe 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 xonmponwvuywo padomy 6vigo0amca Kax cpeOHuul 6aiil no eécem 3aA0AHUAM
KOHmMPOJIbHOU padombl.

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

TeMbl 1151 CAaMOCTOSITEILHOTO U3Y4YeHUSA
1. Tlosbiuenue 3¢ppeKTUBHOCTH MPUMEHSAEMBIX CHCTEM pa3pabOTKH M TEXHOJIOTUN W3BICUYEHUS
YIJI€BOIOPOAOB KAK 11€JIb KOHTPOJISI U PETYIUPOBAHUS
M3MeHeHne CBOMCTB MJIACTOBBIX KUAKOCTEH B Ipoliecce pa3padoTKu
DKcnpecc — METO/Ibl UCCIIEI0BAaHUSI CKBaXKUH
BeisiBIeHNE 3aKOHOMEPHOCTEN PacIpPOCTPaHEHUs KOJUIEKTOPOB Ha IO 00beKTa
[TosryueHue TaHHBIX O MJIACTOBOM M 3a00ITHOM JJaBJICHHUSX.
KonTtpoms 3a TemnepaTypoil j1acToB M CKBaXKHH IIPU pa3pabOTKe 3aJIexkKeH.
Uro npenycMaTpuBaeT KOHTPOJIb 3a 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'uapoxuMuYeCcKre METOIbI KOHTPOJISL.
12. CyuHocTh poGsieMsl yBenuueHUs! He(hTeOTaauH MIacTOB.
13. I'maponnHAMHYECKHE METO B! TIOBHIIEHHS He()TEOT/AaUH.
14. 3aBoiHEeHME pacTBOpaMH MOJIUMEPOB.
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 U3BII€UEHUS! OCTATOUHON HE(TH U3 3aBOAHEHHBIX IIACTOB
20. CoBpeMeHHBIE METO/TBI YBETUYCHUS He(Te- M Ta300TJauu TIACTOB
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21.

LN~ wNE

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

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

Y4eOHo-MeTOoAMYECKOE 0O0ecTeueHue 1JIs1 CAMOCTOATEIbHON padoThl CTY/IEHTOB

DU3NKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTUH : METOIMYECKHE yKa3aHusl / cocTaBuTean M.
E. Konnakos, E. B. IlerpoBa, A. @. JIpecBsinaukoB. — Kazanb: Kazanckuii HalimoHaJIbHBINA
HCCJIeI0BATEIbCKUI TeXHOJoTHUeckuil yauBepcutet, 2016. — 64 ¢. — ISBN 2227-8397. —
TekcT : 2JIeKTpOHHBIH // DnekTpoHHO-OMOimoTeunas cucrema IPR BOOKS : [caift]. —
URL: http://www.iprbookshop.ru/63530.htmi.
Bepemaruna, S1. A. IHHOBaImoHHbBIE TEXHOJIOTHH. BBeleHue B HAHOTEXHOJIOTHH : yueOHOe
nocobue / 5. A. Bepemaruna. — Kazanp : Kazanckuii HallMOHAIBHBIN HCCIIE0BATEIbCKUAN
TexHoyoruueckuii yausepcuret, 2009. — 115 c. — ISBN 978-5-7882-0778-0. — Tekcr :
ANEKTPOHHBIH // DnektpoHHO-OMOMoTeyHass cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/61850.html
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14.
15.
16.
17.
18.
19.
20.

Bonpocs! k nepBoii py0e;kHOH aTTecTalMH
CBsI3b TUCHMIUIMHBI C APYTUMHU Pa3iellaMu ra30He(TernpOMBbICIOBON HAYKH.
Pa3BuTHe HAaHOTEXHOJIOTHIA
DopMuUpOBaHUE «HAHOHAYKN»
Ornpenenennsi HAHOTEXHOJIOTHI
HaHocucTeMbl 1 HAHOTEXHOJIOTUHU
Hanomunepanorns
I'ene3nc MECTOCKOIIIIEHUH YIII€BOAOPOI0B
HavanbHas HeTEeHACHIIIIEHHOCTh B Ta30BbIX LIANKaX
Hanokosiekropa

. BinsiHMe pa3mepa 1mop Ha CBOWCTBA CBA3aHHOU BOJIbI
. HaHo-, MHKpPO- 1 MakpOTEXHOJIOTMH B 100bIYe HEPTH U raza
. MeTopl TporHO3WpOBaHUS TTOKa3aTelel mpoiecca pa3padoTku 00bekTa. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKICHUH.

Kanwmnspasiil rucrepesrc. 3akOHOMEPHOCTh BHITECHEHUSI HE(PTH B MOPUCTHIX CpeIax.
N3MeHeHus: ynpyroeMKOCTH I1J1acTa.

Oco0eHHOCTH KOMITIOHEHTOOOMEHA MPY BHITECHEHUU HEPTH.

Brnusitnue mopuctoit cpespl Ha pa3oBbIe PaBHOBECHS.

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

Koaddumuent runpoanHaMudeckoi TUCIIEPCHOCTH TIOPUCTHIX Cpe.

I'unpodobHast HAHOKUIKOCTH 711 CKBAXKUHHBIX OTMEPAIIUN.


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

O0pa3en aTTecTAMOHHOr0 OUJieTa

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALIUU
I'PO3SHEHCKHWI 'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUMA YHUBEPCUTET
uMeHH akagemuka M.Jl. MILIMOHIIIMKOBA
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 YTIIeBOJOPOHBIX aCCOIMATOB B HETH Ha XapaKTep 3aKOHA (DUIIbTPAIUH.
3. HarnocucTeMbl 1 HAHOTEXHOJIOTHH
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

OnuH NpaBWIBHEIA OTBET — 5 Oaia.

Bomnpockl Ko BTOpoii py0eskHO# aTTecTalun
MukpoOro10ruuecKkoe nopakeHMi 3KCIUTyaTalluOHHBIX CKBAYKUH.
O0paboTKa 1IeMEHTHBIX PACTBOPOB MAarHUTHBIM IOJIEM.
Paspymenne 6ponupyromux 060109eK BOIOHEPTIHON IMYIIbCHH.
PerynupoBanue oopazoBanust ACIIO B ckBakHHaX.

W3BrieyeHne LEHHBIX 3JIEMEHTOB U3 MPOAYKIIUN CKBAXKHUH.
YTunu3anusi HU3KOHAIOPHOTO Ta3a.

Oco0eHHoOCTH THIPaTO00Opa30BaAHUS.

®DakTophl, BIUSIOLIUE HA He(YTEeOTIady

CoBpeMeHHBIE U IEPCIEKTUBHBIE METO b OBBIIIEHUS HE(DTEOTIauH.
0. I'a30- u KOHIEHCATOOT/Iaya ra30BbIX U Ta30KOHCHCATHBIX 3aJIEKEH.
11. TepmomnonuMepHbIE TEXHOJIOTHU. PeareHTHOe CHIKEHUS BSI3KOCTH HE(TH.
12. 3akayka HU3KOKOHIIEHTPUPOBAHHBIX PACTBOPOB.

13. MarHUTHOXUMHUYECKOE BO3/ICHCTBUE.

14. BubpoxuMuyeckoe BO3/IeHCTBHE.

15. [IpumeHeHre TEpPMOHEYCTONUNBBIX areHTOB.

16. DnekTpoBo3aelicTBue. bapbepHoe 3aBoHEHHE.

17. [lpumeHeHue eHHBIX OApHEPOB HA HEPTSIHBIX MECTOPOXKICHUSX.

18. IlpuMeHeHnn EeHHBIX 6apbepPOB Ha ra30BBIX MECTOPOXKICHHSIX.

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 OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
T'PO3HEHCKHUM I'OCYJAPCTBEHHBIA HE@TAHOW TEXHUYECKHUA YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MujimoHIIIUKOBA
HucrutyT HepTH M raza
I'pymna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTera3osom aeie"
Bujer Ne 2
1. OcobeHHOCTH KOMITIOHEHTOOOMEHA MPY BEITECHEHUH HE(TH.
2. BiasiHue yriieBoJopOIHBIX acCOIMATOB B HE(PTH HA XapaKkTep 3aKoHa (QUIBTPAIIUH.
3. @akTophbl, BIUSIONTNE HA HeQTEeOTIATY
[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi

OnuH NpaBUIIBHBINA OTBET — 5 Oaa.
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Bomnpocsl k 3xk3amMeny
CBs13b QUCHMILTUHBI C IPYTUMH pa3/ielaMH ra30HeTenpOMBICIOBON HAYKH.
Pa3BuTne HaHOTEXHOJIOTHIT
PopMHUpPOBAHHUE «HAHOHAYKH
Ornpeneniennsi HAHOTEXHOJIOTHI
Hanocucremsr u Hanorextosnoruu (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

MeTto1bI MPOTHO3UPOBAHUS TIOKa3aTeNel mporecca pa3paboTku 00bekTa. OCHOBBI

MPOEKTUPOBAHUS Pa3pabOTKU HEPTIHBIX MECTOPOKIACHUIA.

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

M3mMeHeHus yrpyroeMKOCTH IIJIacTa.
Oco0eHHOCTH KOMITOHEHTOOOMEHA TPH BHITECHEHUH HE(PTH.
Bnusinue nopucToit cpeasl Ha pa3oBbIe pAaBHOBECHSL.

BrusiHue yriieBoJopoIHBIX acCOIMATOB B HE(PTH HA XapakTep 3aKOHA (PHIIbTPAIIHH.

Biusinust HaHOpa3MepHBIX YacTHIl B 3akaurBaemoii Boge Ha KMH (OIIK-7).
KoadduumeHT rugpoauHaMiIaecKoi JUCTIEPCHOCTH TOPUCTHIX CPEI.
['unpodobHast HAHOXKUIIKOCTH JIJIs1 CKBXKUHHBIX OMEPALIUN.
MukpoOrosoruueckoe nopakeHui 3KCIUTyaTalluOHHBIX CKBAYKUH.
O0paboTka 1IeMEHTHBIX PACTBOPOB MAarHUTHBIM IOJIEM.

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

W3BrieyeHre LEHHBIX 3JIEMEHTOB U3 MPOAYKIIUN CKBAXKHUH.
VYTunuzauus HU3KOHAIOPHOTO rasa.

Oco0eHHoCTH THIpaTO00pa30BaHUS.

®DakTophl, BIUSIOLIUE HA He(YTEOTIady

CoBpeMeHHbIE U EPCIIEKTUBHBIE METO/IbI MOBBIIIEHNS HE(PTEOTIauH.
["a30- ¥ KOHIEHCATOOTIaya ra30BbIX U Ta30KOHACHCATHBIX 3aJIEKEH.
TepMononumepHble TEXHOJIOTUH. PeareHTHOe CHIKEHNS BA3KOCTH He(TH.
3akayka HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB.
MarsuTHOXMMHYECKOE BO3ACHCTBUE.

Bubpoxumuueckoe Bo3ielcTBYE.

IIpuMeHeHne TepMOHEYCTONYUBBIX areHTOB.

DnekTpoBo3eicTBuE. bapbepHOoe 3aBOJHEHME.

[TpumeHeHre neHHBIX 0apbepoB Ha HEPTIHBIX MECTOPOKICHUSIX.
[TprMeHeHnN IeHHBIX 0apbepOB Ha ra30BBIX MECTOPOXKICHUSIX.
Bimstaue rmuancroct kosuekropa Krir va KUH

3asucumocts KMH ot MuHepanuzannm 3akaunBaeMoi BOJbI



OGpa3sen Ou1era 1u1st IK3aMeHa
MUHUCTEPCTBO HAYKH 1 BbICIIET'O OBPA3OBAHUST POCCUMCKOU ®ENEPALTIN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUU 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. BnumsHus HaHOpa3MEpHBIX YacTUIl B 3aKkaunBaeMoi Boae Ha KMH..
3. IlpumeHeHHe TepMOHEYCTONUMBBIX areHTOB.

Y1Bepxaaro:
« _» 20 1. 3as. kagedpot

Texkymuii KOHTPOJIb
1. U3meHeHMs ynpyroeMKOCTH ILIacTa

— Paccmorpenue nuarpamMMm HM3MEHEHUs IUIacTOBOro jamieHus Prn, nenpeccun 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 HU3KOITPOHHUIIAEMOT0 TIeCYaHHKa IIacTa

2. IlpuMeHeHUE MEHHBIX 0apbePOB HA HE(PTAHBIX MECTOPOKIEHUSX
— OO01mmume cBeneHns
— TexHonorust npUMEHEHHUs TIeH

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

MUHUCTEPCTBO HAYKH U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM OEJEPAIIUN
I'PO3SHEHCKHWHI I'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKWMA YHUBEPCUTET
uMeHH akagemuka M./, MIJLIMOHIIIMKOBA
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 kadgeapoi

MUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALINNA
T'PO3HEHCKHU I'OCYJAPCTBEHHBIM HE®TSAHOM TEXHUYECKWIA 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.
. BimsiHMe yrieBoIOpOAHBIX acCONMATOB B HE(PTH Ha XapakTep 3aKOoHa (pHUIbTpaIyy.
. @akTopsbl, BIUAIONME HA HeTeoTnaATy

Hoanucey npenosaBareJist Hoanuce 3aBeayromero kapeapoi

MUHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHUS POCCUMCKON OEJIEPAIIUN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUA YHUBEPCUTET
uMeHnn akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 3

. 3aBucumocts KMH ot MuHepanuzanuu 3akaunBaeMoil BOJbl
. T'a30- ¥ KOHIEHCATOOT/1a4a Ia30BbIX U Fa30KOHIEHCATHBIX 3aJIEKEN.
. Harokommekropa

[Hoanmucek npenogasarens IMoamucek 3aBenywiero kadgeapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
T'PO3BHEHCKHUM TOCYJAPCTBEHHBIN HE®TSAHOM TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.Jl. MuJimoHIIIUKOBA
HucrutyT HepTH M raza
I'pymnna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
buier Ne 4

. KoadpuimenT rugpoaHaMudeckoi AMCIIEPCHOCTH IOPUCTHIX CPEI.
. O6paboTKa [IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
. Biimsitaue yriieBogopoIHBIX accolMaToB B HE()TH Ha XapakTep 3aKoHa (GUIIbTPAIIHY.

[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MuiiHoHIIUKOBA
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 BO3AeHCTBHE.
3. CBsI3b JUCHHUIUIMHBI C IPYTUMU pa3ieiaMu Ira30HeQTeIPOMBICIOBOI HAYKH.
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
T'PO3HEHCKHU I'OCYJAPCTBEHHBIA HE®TAHOM TEXHUYECKWHA YHUBEPCUTET
uMeHH akagemuka M./, MIIJIMOHIIIMKOBA
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 Hoanucek 3aBeayromero kageapoi

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIMA
T'PO3BHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSAHOM TEXHUYECKUM YHUBEPCUTET
uMeHnun akagemuka M./, MIJUIHOHIIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
Bbuier Ne 7
1. [IpumeHeHNE TIEHHBIX OaphepOB HAa HEPTAHBIX MECTOPOKICHIIX.
2. HarHocucTeMBI 1 HAHOTEXHOJIOTUH
3. Biusinue pa3mepa nop Ha CBOMCTBA CBSI3aHHOM BOJIBI
Hoanucek npenoxaBarest Hoanuce 3aBeayrouero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUN
T'PO3BHEHCKHUM TOCYJAPCTBEHHBIN HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akageMuka M.Jl. MuiinoHIuKoBa
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
buaer Ne 8
1. OcobeHHOCTH THAPATOOOPA3OBAHHS.
2. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
3. MeTonb! MPOrHO3UPOBAHMUS TIOKa3aTelel mporecca pa3padoTku 00bekTa. OCHOBBI POSKTHPOBAHUS pa3pabOTKU
HEPTIHBIX MECTOPOKACHUII.
[Moanucek npenogasarens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./l. MuiiHoHImuKoBa
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/IbI MOBBIICHUS HE(PTEOTAAYH.

Ioanucey npenoaaBareJist Hoanuck 3aBeayromero kapeapoii

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
TI'PO3SHEHCKHWI 'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUMA YHUBEPCUTET
uMeHHu akageMuka M.J{. MULJIMOHIIIUKOBA
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 CBOMCTBA CBSI3aHHOW BOJIbI
. I'mapodobHas HAHOKUAKOCTH IS CKBaKHHHBIX OTICPAIIHIA.

Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MHHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EIEPAIIMA
I'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUMA YHUBEPCUTET
uMenn akagemuka M.Jl. MuwiinoHInKoBa
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "

Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"

Bujer Ne 11

. HanocrctemMbl 1 HAaHOTEXHOJIOTHI
.Tazo-nm KOHJCHCATOOTAAYa Ira30BbIX U Ta30KOHACHCATHBIX 3aJICKEH.
. 3akauka HU3KOKOHICHTPUPOBAHHBIX PaCTBOPOB.

Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

MHWHUCTEPCTBO HAYKHU U BHICIIET'O OBPA3OBAHUS POCCUMCKOM OEJIEPAIIUN
T'PO3HEHCKHWI I'OCYJAPCTBEHHBI HE®TAHON TEXHUUYECKUIA YHUBEPCUTET
uMeHHu akageMuka M.J{. MULJIMOHIIITUKOBA
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 12

. HauanbHas HeTeHaChIIIEHHOCTD B Ta30BBIX MIAMKaX
. 'eHe3nCc MECTOCKOIIIICHUH yTIIEBOAOPO/IOB
. PerymupoBanmne oo6pazoBanus ACIIO B ckBakuHaX.

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

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

. YTunusanus HU3KOHAOPHOTO Ta3a.
. Bnusiaue nopucto# cpenpl Ha pazoBble paBHOBECHSI.
. O6paboTKa IIEMEHTHBIX PACTBOPOB MArHUTHBIM TIOJIEM.

Ioanucey npenoaaBareJist Moanuck 3aBeayromero kadeapoii

MHHHUCTEPCTBO HAYKH M BHICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
TI'PO3SHEHCKHWI 'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUMA YHUBEPCUTET
uMeHH akagemuka M.Jl. MIJLIMOHIIMKOBA
HHucrutyT HepTH M raza
I'pynna " " Cemectp " "

Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
bujer Ne 14

. [IpuMeHeHNE TIEHHBIX OaphepOB Ha HE(PTAHBIX MECTOPOKICHHSIX.
. 3aBucumocts KMH o1 MuHepanu3anuy 3akauuBaeMoil BOJIbI
. OcobeHHOCTH THAPATOOOPA3OBAHHS.

Hoanucek npenoxaBareJist Hoanuce 3aBeayromero kapeapoi

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

Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
bujer Ne 15

. 3aBucumocts KMH ot MuHepanuzanuu 3akauuBaeMoil BOJbI
. ®opMHpOBaHNE «KHAHOHAYKID)
. Pazpymenue 6porupyrommx 060109ek BOTOHESPTIHON IMYIIECHHL.

Hoanucek npenoxaBareJist Hoanuck 3aBeayromero kapeapoi

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

Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
bujer Ne 16

. O6paboTKa IIEMEHTHBIX PACTBOPOB MATHUTHBIM TIOJIEM.
. lI3BIIeueHne IEHHBIX 3JIEMEHTOB U3 NMPOILYKINHU CKBAXKUH.
. BimstHue yrieBo1opoAHBIX acconnaToB B HE(pTH Ha XapakTep 3aKOHA (PHIIbTPALIUH.

[Moanucek npenogasartens IMoanmucek 3aBeayomero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJEPALINN
T'PO3SHEHCKHWI 'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKWA YHUBEPCUTET
uMeHn akagemuka M./[. MusiHOHIIUKOBA
HHcrutyT HepTH M rasa
I'pynma " " Cemectp " "
Jucuuniauna "HaHoTexHo/I0ruu B He()TerazoBom jaesie'
bujer Ne 17
1. HanocucTeMbl 1 HAHOTEXHOJIOTHH
2. KoaduimeHT ruapoiuHaMUIecKOi TUCTIEPCHOCTH TIOPUCTHIX CPE/L.
3. DnexrpoBo3zelicTBue. bapsepHoe 3aBoHEHME.
Moanuck npenoxaBaTens Hoamuck 3aBenymomero kageapoi

MUHUCTEPCTBO HAYKH 1 BBICLLIEI'O OBPA3OBAHUS POCCUMCKOM DEJEPAIINN
TI'PO3SHEHCKHWI 'OCYJAPCTBEHHBI HE®TAHON TEXHUYECKUMA YHUBEPCUTET
uMeHH akagemuka M./, MILIMOHIIMKOBA
HHcTutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
bujer Ne 18
1. MaruuTHOXUMHYECKOE BO3AECHCTBHE.
2. I'a30- 1 KOHIEHCATOOTAa4ya Ira30BbIX U Fa30KOHICHCATHEIX 3aJIe)KEH.
3. CoBpeMeHHBIC U MEPCIIEKTUBHBIC METOIBI OBHIIICHIS He(DTEOTaaYH.
Hoanucek npenosaBarest Hoanuck 3aBeayromero kapeapoi

MUHUCTEPCTBO HAYKHU U BBICLLIEI'O OBPA30OBAHUS POCCUMCKOM DEJEPAIIUN
T'PO3BHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSAHOM TEXHUYECKUM YHUBEPCUTET
uMenn akagemuka M./, MWIIMOHIIMKOBA
HHcrutyT HepTH M rasa
I'pynna " " Cemectp " "
Jucuuniuna "HanorexnoJsiorun B HedTera3osom jaeie"
Bbujer Ne 19
. 3aBucumocts KMH ot MuHepanuzanuu 3akauuBaeMoil BOJbI
2. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM ITOJIEM.
3. DnextpoBo3nercTBue. bappepHoe 3aBoiHEHME.
Hoanucek npenoxaBarest Hoanuck 3aBeayromero kapeapoi

—_—

MUWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJEPALIMA
I'PO3ZHEHCKHI T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKA YHUBEPCUTET
uMeHHu akageMuka M.J{. MWLJIMOHIIIUKOBA
HHcTrutyT HepTH M rasa
I'pymnna " " Cemectp " "
Jucuunauna "HaHorexHoJsiorun B HedTerazosom aeie"
Buaer Ne 20
1. MarHUTHOXMMHUYECKOE BO3/ICHCTBHE.
2. Hanomunepanorus
3. PerymupoBanue oopazoBanus ACIIO B ckBakuHAX.
[Moanucek npenogasartens IMoanucek 3aBenyomero kadpeapoi

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 OIIMOKAMH B ONPCACIICHUAX
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MPUCYTCTBYIOT (DparMEHTApHOCTh, HEJIOTMYHOCTh HM3JI0KCHHS; aCIUPaHT HE OCO3HACT CBS3b
JAHHOTO TIOHATHS, TEOPHUH, SBJICHHUS C JPYTUMH OOBEKTaAMH JUCIUIUIMHBI; OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3ALKS U JJOKA3aTSIIbHOCTh M3JI0KCHHMS; peUb HE IPaMOTHAS; JOIIOJHUTEIbHBIC
W YTOYHSIOIIHME BOMPOCHI MpEIOoJaBaTes HEe MPUBOAAT K KOPPEKIMH OTBETa acIUpaHTa He
TOJIKO Ha IMOCTaBJICHHBIN BOIIPOC, HO U Ha IPYTHE BOIPOCHI TUCIIUILIHHEI;

- 3a4TEHO BBICTABISICTCS AaCIHUPAHTY, €CJIM JaH IOJHBIM pPa3BepHYThI OTBET Ha
MOCTABJICHHBIM BONPOC; TIOKa3aHa COBOKYIIHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE;
JIOKa3aTeJIbHO PACKPBITBI OCHOBHBIC ITOJIOKEHHS TEMbI, B OTBETE IPOCIICIKUBACTCS YCTKas
CTPYKTypa, JIOTHYECKasi TIOCJIEI0BATEIbHOCTh, OTPAXKAMOIIas CYIHOCTh PACKPHIBAEMBIX
MOHATUI, TCOPUI M SABIICHUI; 3HAHKE 00 00BEKTE JEMOHCTPHPYETCS Ha (DOHE MOHMMAHHUS €ro 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 TIPOIECCE OTBETA.
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