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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 11O YYEFHOU JUCHUILINHE

«HaHoTexHoJ0rM1 B He(DTEra30BOM JI€JI€»

(HaMMEHOBAHUE AUCITUTLUIHHBI)

Koa konTpoaupyemoii
Ne KonTtposmpyemsblie pa3nesl (TeMbl) A POHpY HaumeHnoBanmne
KOMITETEHIIHH
n/n AUCHUIIJINHBI OLICHOYHOI'0 CPpeACTBA
(W ee 4acTH)
HanosiBnenus npu reosioro- | [1K-1, ITK-4
OO6cyxenue
1. | reopusmvyeckoM M3y4EHUH TUIACTOBBIX .
COOOIIeHUH
CUCTEM
) Knaccudpukanus nanorexunonorui B | [IK-1, [TIK-4 OO6cyxenue
’ no0brye HeTH U Tasza COOOIIIEHNI
3 Mexanusm  BeiTecHenust Hegrtu B | [1K-1, ITK-4 Ob6cyxnenne
" | MOpHUCTBIX cpenax CcoOOIIeHUH
4 Bnusnus nHanopasmepsbix uactuy B | [IK-1, IIK-4 Ob6cyxnenne
) 3aKaYMBAEMOM BOJIE COOOIIIEHNI
5 HanorexHomornu TUTS nmooerun | I1IK-1, ITK-4 OOGcyxaenue
) YTJIEBOJIOPOJIOB COOOIIIEHNI
Hanorexnonmorun waTeHcudukammu u | [1K-1, TTK-4
OO6cyxenue
6. | MOBBIIICHUS HedTe-razo- .
COOO0IIeHUH
KOHJICHCATOOT/1a4uH TIJIACTOB
7 Ocob6ennoctu ob6BogHenus HedTsHbix | [1K-1, TTK-4 Ob6cyxnenne
" | ¥ Ta30BBIX CKBAXKUH coOO0mIeHUH
NEPEYEHDb OIIEHOYHBIX CPEACTB
Ne | HaumeHnoBaHue Kparkas xapakrepucTuka IMpencraBiienne
0/ | OUEHOYHOro OLIEHOYHOI'0 CPeICTBA OLEHOYHOI'0
cpeacTBa cpeacTsa
B oHze
1 | bauy-onpoc CpenctBo KOHTPOJISI YCBOGHHUS y4eOHOTO Bormpocsr mo Temam /
MaTtepualia TCMbI, pa3aciia Wi pa3aciioB pasaciiam
AUCHUIIIIMHBI, OPraHU30BaHHOC KAaK JUCHUITJINHBI

y4eOHOE 3aHATHE B BHIIC cOOECeIOBaHUS
mpernoaaBarens ¢ 00yJatonMUCS

Obcyacoenue
coobuenue

[IpoaykT camocTosATENBHOM paboThI CTYACHTA,
MIPEACTABIISTIOIINKN COO0M IMyOIUIHOE BBICTYIIICHUE
I[To pemenuto onpeneneHHON yae0HO- TPAKTHIECKOH,
y4eOHO-UCCIIEA0BATEIbCKON WIIM HAYYHOU TEMBI

TeMbI TOKIIag0B,
COOOIIEeHUIH




BOITPOCHI VT4 BJIUL[-OITPOCA

CBs13b QUCHMILTUHBI C APYTUMU pa3jieaMH ra3oHe(TENpPOMBICIOBON HAYKH.

Pa3BuTne HaHOTEXHOJIOTHI

®opMUpOBaHUE «HAHOHAYKH)

OmnpeneneHns HAHOTEXHOJIOTUM

HaHnocucreMbl 1 HAHOTEXHOJIOTUU

Hanomunepanorus

['ene3nc MecTOCKOIIEHUH YTIIEBOIOPOAOB

HauanbHas HeTEHACHIIIIEHHOCTD B Ta30BBIX IIANKaX

Hanokomiektopa

10. Bnusaue pazmepa 1mop Ha CBOWCTBA CBA3aHHOW BOJIbI

11. HaHo-, MUKpPO- ¥ MaKpOTEXHOJIOTUHU B TOOBIYE HEPTH U Ta3a

12. MeTozap! MpOrHO3UPOBAHUS MTOKa3aTeNel npouecca pa3padoTku 00bekTa. OCHOBBI
MIPOCKTUPOBAHUS Pa3pabOTKH HEPTAHBIX MECTOPOKICHUN.

13. KanusipHelii rucrepe3uc. 3aKOHOMEPHOCTh BBITECHEHUSI HEPTHU B TIOPUCTHIX Cpe/iax.

14. I3MeHeHus yrpyroeMKOCTH II1acTa.

15. OcoGeHHOCTH KOMIIOHEHTOOOMEHA IIPY BHITECHEHUN HE(PTH.

16. Bnusinne mopucToii cpesipl Ha (Da30BbIE PABHOBECHS.

17. BnustHue yriieBOIOPOIHBIX aCCOIIMATOB B HE(TH HA XapaKTep 3aKOHA (HIIBTPALIUH.

18. Bnusinusi HaHOpa3MEPHBIX YacTHUIl B 3akaunBaeMol Bojie Ha KNH.

19. KoappunmeHnTt ruspoJuHaMUYIECKON TUCTIEPCHOCTH MOPUCTBIX CPE.

20. 'mnpodoOHAsT HAHOKUIKOCTH TSI CKBaKWHHBIX OTEpaIui.

21. MukpoOHOI0THYecKOe MOPAXKEHUH IKCIUTyaTalIMOHHBIX CKBAYKHUH.

22. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.

23. Pa3pymienne OpOHUPYIOHIMX 000I04€K BOJAOHEPTIHON SMYIbCUU.

24. PerynupoBanue obpazoBanus ACIIO B ckBakuHaX.

25. VI3BnedeHne NEHHBIX 3JIEMEHTOB U3 NMPOIYKIIUN CKBAXKHH.

26. YTunn3zanus HU3KOHAOPHOTO rasa.

27. OcoOEHHOCTH THIPATOOOPA30BAHUSI.

28. DakTopHI, BIUAIONINE HA HEPTEOTIauy

29. CoBpeMeHHBIE U MEPCIIEKTUBHBIE METOBI MTOBBILICHUSI HEPTECOTAAUH.

30. I'a30- 1 KOHIEHCATOOTa4a Ta30BbIX U I'A30KOHIEHCATHEIX 3aJIEKEN.

31. TepMmormoimMepHbIE TEXHOJIOTHH. PeareHTHOe CHM)KEHUS BI3KOCTH HEPTH.

32. 3akauka HU3KOKOHIIEHTPUPOBAHHBIX PACTBOPOB.

33. MarHUTHOXMMHUYECKOE BO3/ICUCTBHE.

34. BuGpoxuMmuueckoe BO3ICHCTBHE.

35. IlpuMeHeHne TEPMOHEYCTONYMBBIX ar€HTOB.

36. DnekTpoBo3aeiicTBHE. bappepHOe 3aBOHEHHE.

37. IIpuMeHeHHe IEHHBIX OAphEPOB HA HE(PTAHBIX MECTOPOKACHUIX.

38. IIpumeHeHnr IeHHBIX 0aphEPOB HA TA30BBIX MECTOPOXKICHUSIX.

39. Bausgnue rimHuctocty kosekropa Krim na KUH

40. 3aBucumocts KMH oT MuHepanu3zanuu 3akauuBaeMou BOJbI
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Kpurtepuu oueHku (6 pamkax mexkyweu ammecmayuu,)

Peecnamenmom BPC I'THTY npedycmomperno 15 Oannos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos us paszoenenus 6annos: 10 6anios 3a oceoeHue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 OANLI08 — 3a 8bINOJIHEHUe NPAKMUYECKUX 3A0AHUL.

Kpurepun oieHKH 0TBETOB Ha TeOpeTHYEeCKHEe BONPOCHI:
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- 0 b6annoe evicmaenaemca cmyoeHmy, eciu 0aH HenoHblll omeen, TPEACTABISAIONNNA COO0M
pa3po3HEHHBIE 3HAHUS 10 TEME BOMPOCAa C CYIIECTBEHHBIMH OMIMOKAMH B OMPEICIICHUSX.
[IpucyTcTBYIOT (pparMeHTapHOCTh, HENOTUYHOCTh H3JIOKEeHHS. CTYIEHT HE OCO3HAeT CBS3b
JMAHHOTO TIOHSITHS, TCOPHH, SBICHUS C IPYTUMH OOBEKTaMU JUCHUIUIMHBL OTCYTCTBYIOT
BBIBO/IbI, KOHKPETHU3ALIUSI U JOKA3aTeIbHOCTh U3l10XKeHus. Peub HerpamoTHast. JlonoaHuTebHbIC
Y YTOYHSIOIIME BOMPOCHI MpEnogaBaTeis He MPUBOAAT K KOPPEKLIUU OTBETA CTYACHTA HE TOJIBKO
Ha MOCTaBJICHHBIN BOMPOC, HO U HA APYTUE BONPOCH! AUCIUTLIINHBIL.

- 1-2 6annoe eévicmasnaemcsa cmyoeHmy, eciu 0aH HeOOCMAMOYHO NOJIHbLUL U HEOOCMAMOYHO
paseepuymuiti omeem. Jlormka ¥ TOCIEIOBAaTENIbHOCTh HW3JIOKEHUS HMEIOT HapyLICHHUS.
JlonyiieHsl omMOKK B PACKPBITHH MOHATUN, yHOTpeOaeHUH TepMUHOB. CTyAEHT HE CHOCOOeH
CaMOCTOSITENIbHO BBIACIUTh CYUIECTBEHHbIE M HECYIIECTBEHHbIE NPU3HAKU M MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U. CmyodeHm modxcem KOHKpemusuposams 0000ujeHHble 3HaHUs, 00KA3a8 Ha
NpUMEpPax ux OCHOBHblE NOJIONCEHUsL MONbKO C NOMOWbIO npenodasamerns. Peuesoe odhopmnenue
mpebyem nonpasox, KOppeKyuu.

- 3-4 oannoe evicmaensemca cmyoeHmy, eciu OaH NOJHBIU, HO HEOOCMAMOUYHO
nOCIe008AMENbHbIN OMBEN HA NOCMAGIEHHbI GONPOC, HO TIPH JTOM II0KAa3aHO YMEHHE
BBIJICJIUTh CYIICCTBEHHBIC U HECYIICCTBCHHBIC NMPU3HAKA W MPUYMHHO- CJICICTBCHHBIC CBSI3H.
OTBeT NOTMYEH W W3IOXKEH B TEPMHHAX HAayKu. Moeym Ovimb oonyuenvt 1—2 owubku 6
onpeoenenul  OCHOBHbIX — NOHAMUL,  KOMopvle  CmMyOeHm  3ampyoOHsemcs — UCHPAsUms
CamocmosimenbHo.

- 5-66annoe evicmasnsemca cmyoeHmy, eciu OaH HNOJHGIU, PA3GEPHYMbIU Omeem Ha
MOCTaBJICHHBIA BOIPOC, TOKA3aHO YMEHHE BBIJCIUTH CYILIECTBEHHbIE U HECYIECTBEHHbBIE
MpU3HAKU, MPUYHHHO- CJIEICTBEHHBIC CB3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUYEH, U3TI0KEH
B TepMUHaX Hayku. OOHAKO OOnyWeHbl He3HAYUmenbHble OWUOKU UIU  HeOdoYyembsl,
ucnpasieHuvle Cmyo0eHmom ¢ NOMOUWbIO «HABOOSAUUXY B0NPOCO8 NPenooasamels.

- 7-8 bannoe evicmaensaemcsa CmMyoeHmy, ecau OaH NOJHbIL, PA3GEePHYMbIL omeen Ha
MOCTaBJIEHHBIA BOIPOC, OOKA3AMENbHO DPACKPbIMbL OCHOBHblE NOJIOMNCEHUsl meMbl; B OTBETE
MIPOCIIEKUBAETCS YeTKask CTPYKTYpa, JIOrHuecKas MociIe0BaTeIbHOCTh, OTpaXarolias CylHOCTb
pacKpbIBa€MbIX TMOHATHH, TEOpHil, sBICHHU. OTBET H3J0XKEH JUTEPATypPHBIM SI3BIKOM B
TEPMHHAX HAyKu. B omeeme Oonyujenvi Hedouemuvl, UCNPABLEHHbIE CMYOEHMOM C NOMOUbIO
npenooasameis

- 9 6Oannoe evicmaenaemca cmyoeHmy, eciau OaH HNOAHBIU, PA3GEPHYMbIU omeem Ha
MOCTABIICHHBI BOMPOC, TIOKa3aHAa COBOKYMHOCTh OCO3HAHHBIX 3HAHWA 00 OOBEKTe,
AOKa3aTCIIbHO PAaCKPbITBI OCHOBHBIC TIOJIOKCHHA TEMbI; B OTBCTC IIPOCIIC)KHUBACTCA UYCTKAA
CTPYKTypa, JIOTHYECKash TOCIEeIOBATEIIbHOCTh, OTpPaXaroliasi CYIIHOCTh PacKPhIBAEMBIX
NOHATHUH, TEOpUH, ABICHUN. HaHue 06 06vekme OeMOHCMPUPYemcs Ha (hone NOHUMAHUS e20 8
cucmeme OGHHOU HAYKU U MedCOucCyuniunapuvix cesased. OTBET M3JI0XKEH JHUTEPaTypHBIM
S3BIKOM B TEpMUHAaX HayKu. Mozym Ovbimb OOnyujeHvl Hedouemvl 8 onpedeieHuu NOHAMUL,
ucnpagieHuvie CmyOeHmoM CaAMOCMOsMeNbHO 8 Npoyecce Omeemd.

- 10 6annoe evicmasnaemcs cmyoeHmy, ecau OaH NOJHbIL, PA3GEPHYMbII Omeem Ha
MOCTaBJIEHHBIH BOIMpPOC, TIOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHMM 00 O0ObekTe,
MPOSIBIISIONIASCS B CBOOOJAHOM ONEPUPOBAHUU MOHATUSMHU, YMEHUH BBIIEIUTH CYHIECTBEHHbBIE U
HECYIIECTBEHHbIE €r0 MPHU3HAKHU, NPUYNHHO-CIEIACTBEHHbIE CBS3U. 3HaHHE 00 oOBeKTe
JIEMOHCTpHpYeTcs Ha (DOHE TIOHUMAHUS €r0 B CUCTEME JAaHHOW HAYKU M MEKIAMCIUILTMHAPHBIX



cBszeil. OTBeT hopMynupyeTcs B TEpMUHAX HAYKH, U3JIOKEH JIMTEPATYPHBIM SI3bIKOM, JIOTHYEH,
JOKa3aTeNeH, 0eMOHCMpUpPYem asmopcKyio HO3UYUI0 Cmyoenma.

bannvt 3a memy 6vi600amca Kak cpeOHuil 0ann no 3a0AHHBIM CHLYOEHMY 60npocam, He
CUUMAsA KONUYECM B0 «HAGOOAUUX) U YIOUHAIOUUX 60NPOCOG.

Bbannwt 3a meKyuiyro ammecmauuro 6bl80OAMCA KAK cpe()mu? oann no ecem memanm.

JIUIS NPAKTHYECKUX 3aHATHH

Tema

IIpakTHueckue pas3ueiibl

Bseneunue

PaccmoTpenue rpaduka TMHAMUKH WHHOBAIHHA
B PA3JIMYHBIX TEXHOJIOTHYECKUX HANPABICHUAX
W3MeHeHHus Te0o(pU3NUECKUX XapaKTepUCTUK
IIPUCKBA>KMHHOU 30HBI

Hanossnenus
reopu3nIecKoM
IUIACTOBBIX CUCTEM

npu reoJIoro-

U3Y4YECHUU

Mertpoiiornueckue
CpEICTB M3MEPEHUI u
U3MEPECHUM.

XapaKTePUCTHKH
HOTPEUIHOCTH

Knaccudukamnmst HAHOTEXHOJIOTHIA B
no0bIYe HeTH U Ta3a

Oco0eHHOCTH peryaupoBaHUsS MOHHOOOMEHA B
TJIMHUCTBIX MUHCpaJIax

MexaHu3Mm BbITeCHEHHs] HepTU B
IIOPUCTBIX Cpeaax

OcoOCeHHOCTH ~ pEeryJIupoBaHHS  OOBOJHEHUS

He(bTSIHBIX U T'a30BbIX CKBAXXUH

Brnusaus HaHoOpa3MepHBIX 4acTHIl B | BiausHus HaHOPa3MEPHBIX YaCTHI] B
3aKauMBaeMOM BOJE 3aKa4uBaeMoil BOJe
'unpodobHas HAHOXUIKOCTb IS
Hanorexnomorun st JOOBIYM | CKBRXXHHHBIX ONEpanuid
YTJIEBOJIOPOIOB Pazpymenue OpOHUPYIOIINX 00oouek
BOJIOHE(DTAHOM IMYIIbCUU
Hanorexnomorun wuHTeHCcHpuKanuu | Hanotexnomoruu WHTEeHCU(pHUKAUN "
u MOBBIIICHUS He()Te-Ta30- | MOBBIMICHU  HETe-ra30-KOHIEHCATOOTAaun
KOHJEHCATOOTauH IJIaCTOB IJIACTOB
[IpumeHeHne MEeHHBIX OaphepoB HA HEPTSIHBIX
OcobennocTH 0OBOJIHEHHUSI | MECTOPOKICHHSIX
HE(TSHBIX U Ta30BbIX CKBOKUH Bnusiaus HaHOPA3MTPHBIX YaCTHII B

3akaunBaeMou Bojae Ha KMTH

IIpumep npakTHyeckoi padoThI

1. HanoTexHOJIOTMM UHTEHCU(UKALMHI U TIOBBIIIEHUS He(Te-ra3o-
KOHJIEHCATOOT1a4U IJIaCTOB

2. CkBaxuHa (OHTAHUPYET, UMes CIEAYIOIIUE IMapaMeTphl: IIACTOBOE JaBJICHUE
Prn=110 at; mnacroBas Temmeparypa tun=55°; 3a6oitnoe naBnenue Pss=85 ar;
TeMIepaTypa Ha 3a60e t:e=55"; naBnenue Ha Oydepe Poyp=15 at u Temneparypa

toyp=37,8"; naBnenue 3a mrynepom ¥ , =1,5 ar u Temnepartypa ! =30,

Tpebyercss ompenenuTh KOJMUYECTBO M IMPOLEHTHOE OTHOUICHHE YJENBHBIX PacXo/0B
sHepruu (Ha | TOHHY He()TH) OTHOU M TOM K€ MacChl Ta3a Ha TPEX dTamax: B IJIACTE, B CKBAKUHE
U B ITYIEPE, €CIH 10 JaHHBIM, TTOTy4YEHHBIM MTOCPECTBOM IITYOMHHOTO MPOOOOTOOPHUKA, C 1 T
He(TH B CKBXKHHY MOMAAeT NPH 3a00iHBIX YCIOBHAX CBOOOIHBIH Ta3 B 00beMe Via=4 M.



Tak Kak tr= txe=55°, TO Ipolecc paclIMpeHHs ra3a B ILIACT€ HPOMCXOIHUT

n3zorepmuuecku. [ToaTtoMy paboTy, IpOU3BOIUMYIO Ta30M, MOCTYMAIONIMM ¢ 1 TOHHBI He()TH U3
racta K 3a0010 CKBAXKHMHBI, HalJIeM MPUOIMKEHHO 1o (HopMylie U30TEPMUUYECKOTO Mpoiiecca
pacimpeHus rasa:

PHX

110
I/E.aG lgP

=23-85-4-10" lg— =88-10*
85

320 K['Mm.

A, =23P

3a6

Kputepuu ouenku (8 pavxax mexyweti ammecmayuu)
Peznamenmom BPC I'THTY npedycmomperno 15 dannos 3a mekywyro ammecmayuio.

Kpumepuu oyenxu paspabomanvl, ucxoos us paszoeienus 6annos: 10 6anios 3a oceoeHue
meopemuueckux 60npoco8 OUCYUNIUHbL, 5 OANL08 — 34 8bINOIHEHUE NPAKMUYECKUX 3a0aHUL.

KpuTtepuu onieHKH BbINOJHEHUS MPAKTHYECKUX 3aJaHUIi:

- 0 6aToB — 3a7]aHKE HE BBHIMOJHEHO (HE HAMICHO IPABUIILHOE PEIICHUE).

- 560a1m10B — 3a1aHKE BHITIONHEHO (HAlIEHO MPAaBUIIHLHOE PEIICHUE).

bannet 3a xonmponvuyw padomy 6v1800AmMcA KaK CPeOHUNl Oanil no ecem 3A0AHUAM
KOHMPOIbHOU padombl.

Bbannwvt 3a mexKyuwiyro ammecmauuro no npaKkmuieécKum 3A0AHUAM BbIBOOAMCA KAK cpeduuﬁ
oann no écem KOHmMpOJ1bHbIM paéomaM.

TeMbl 17191 CAMOCTOATEILHOI0 H3YYECHHU S
[oBblmenue >pPeKTUBHOCTH MPUMEHIEMBIX CUCTEM Pa3pabOTKU U TEXHOJIOTHIA U3BICUCHUS
YIJIIE€BOIOPOAOB KAK LI€JIb KOHTPOJIS U PETYJINPOBAHMS
W3meHeHne CBOMCTB IIACTOBBIX KUIKOCTEH B Mpoliecce pa3paboTKH
DKcnpece — METOIbl UCCIIEIOBAaHUS CKBAXKUH
BrrsiBiieHue 3aKOHOMEPHOCTEH pacpoOCTpaHEHUs KOJIJICKTOPOB Ha IO 00beKTa
[TomydeHnue aHHBIX O IIACTOBOM M 3a00MHOM JIaBJICHUSIX.
KonTtpons 3a TeMnepaTypoii I1acTOB M CKBaKUH MPH pa3padOTKe 3aJIexkKei.
Yro mperycMaTpuBaeT KOHTPOJIb 3a pa3pabOTKON MPOTYKTUBHBIX IUIACTOB.
UYTO OTHOCATCS K KOHEUHBIM 3a/1adyaM KOHTPOJIS 32 3aBOAHEHHUEM.
OcHOBHBIE METO/BI UCCIIEIOBAHMS M KOHTPOJIA 33 IPOAYKTUBHBIM ILIACTOM.

. KOHTpOHB 110 JaHHBIM 06BOIIHCHI/ISI CKBaXHH.

. 'unpoxumudeckrie METOIbI KOHTPOJIS.

. CymHocTh po0ieMbl yBeIn4eHUs! HepTeoTJauu MIacToB.

. 'unponuHammyeckre METO bl MOBBIIIEHUST He()TEOTJauH.

. 3aBOIHEHUE PACTBOPAMU MOJTUMEPOB.

. 3aBonHeHue pacteopamu [1AB.

. 3aBOJJTHEHUE MUILIEISPHBIMU PACTBOPAMH.

. MexaHu3M JIeUCTBUS TOBEPXHOCTHO-aKTUBHBIX BerlecTB (IIAB) B mopucToii cpene.

. OnbIT MNPUMCHCHUA TMOBCPXHOCTHO-AKTUBHBIX BCIICCTB JISA YIYUIICHUSA HNPOHHUIACMOCTU

pu3a00iTHOM 30HBI TIJIACTA.

. MeTo/1pI U3BJI€UEHHS OCTATOYHOM He()TH U3 3aBOJHEHHBIX IJIACTOB
. CoBpeMeHHbBIE METO/Ibl YBEIUYEHHS HEPTE- U Ta300T1a4H I1JIaCTOB
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MCTO,Z[BI W3BJICUCHUS OCTAaTOYHOM HG(I)TI/I M3 3aBOJHCHHBIX I1IJIACTOB

Ilepeyensb TeM AJis pedpepata
HanouacTuiisl 1 HaHOKJIACTEPHI
Metobl U3y4eHHsI HAHOCTPYKTYP
YraepoaHbie HAHOCTPYKTYPbI
OObeMHbIE HAHOCTPYKTYPHUPOBAHHBIE HAHOMATEPUATTBI
CamocOopka U caMOOpTaHU3aIIHs
Karanus B HaHOHAYKC 1 HAHOTCXHOJIOTUH
OpraHuyecKkue COeIMHEHUS U MOJTUMEPbI
HanomammuHel 1 HAaHOTPUOOPEI

YyeOHO-MeTOAUYECKOE O0ecTeueHHe 1JIsl CAMOCTOSATEIbHOM padoThl CTY/IEHTOB

DUBHKO-XUMHUECKIE OCHOBBI HAHOTEXHOJIOTHH : METOAMYECKUE YKa3aHUs / cOCTaBUTEn M.
E. Konnakos, E. B. [letpoBa, A. ®@. JIpecBsnaukoB. — Kazanb: Kazanckuii HallMOHAJIBHBIN
MCCIIEIOBATENIbCKUIM TEXHOJIOTUYECKU yHUBepcuTeT, 2016. — 64 c. — ISBN 2227-8397. —
TekcT : anmekTpoHHBIN // DnekTpoHHO-OuMOMMoTeuHas cucrema IPR BOOKS : [caift]. —
URL: http://www.iprbookshop.ru/63530.html.
Bepemaruna, 1. A. IHHOBanmoHHBIE TEXHOJIOTHH. BBeieHne B HAHOTEXHOJIOTUH : y4eOHOe
nocobue / S. A. Bepemaruna. — Kazanp : Kazanckuii HallmoOHaIbHBIN HCCIIEIOBATEIHCKAN
TexHojoruueckuil yausepcurer, 2009. — 115 c. — ISBN 978-5-7882-0778-0. — Texkcr :
AJICKTPOHHBIA // DnekTpoHHO-Oubmmoreunas cucrema IPR BOOKS : [caiitr]. — URL:
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Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA
CBs13b QUCHMILTUHBI C APYTUMU pa3jieaMH ra3oHe(TENpPOMBICIOBON HAYKH.
Pa3zBuTHE HAHOTEXHOJIOTHIA
PopMHUpPOBaHNE «HAHOHAYKH
Ornpenenennst HAHOTEXHOJIOT U
HaHocucTeMbl 1 HAHOTEXHOJIOTUHU
Hanomunepanorus
['ene3nc MecTOCKOIUIEHUH YTIIEBOIOPOAOB
HavanbHas He()TEHACHIIICHHOCTh B Ta30BbIX IIATTKAX
Hanokomiektopa

. BiinstHue pasmepa nop Ha CBOMCTBA CBA3aHHOMN BOJBI
. HaHo-, MUKpO- 1 MakpOTEXHOJIOTHH B 100bIUe HE()TH U Ta3a
. MeTtoabl MporHo3npoBaHusl okazaTesnei nporecca pa3padoTku 00bekTa. OCHOBBI

MIPOCKTUPOBAHUS Pa3pabOTKH HEPTAHBIX MECTOPOKICHUN.

KamunnspHelii ructepesuc. 3aKOHOMEPHOCTh BBITECHEHUS HEPTH B MIOPHUCTHIX Cpeax.
W3MeHeHus yipyroeMKOCTH IacTa.

Ocob6eHHOCTH KOMIIOHEHTOOOMEHA NP BHITECHEHUH HEe(TH.

Bnusiare mopucToit cpensl Ha pa3oBbIe paBHOBECHS.

BrnusiHue yrieBoJopoIHBIX aCCOLMATOB B HEPTH HA XapaKTep 3aKOHA (PHIBTpAIHH.
Biusinust HaHOpa3MepHBIX YacTHIl B 3akaunBaemoil Boae Ha KIH.

KoaddunmeHT ruapoauHaMUIecKoi TUCIIEPCHOCTH MOPUCTHIX CPE/I.

['uapodobHast HAHOKUIKOCTD JIJISI CKBaXKHMHHBIX ONEpaLIni.



Oo0pasen aTTecTAIMOHHOr0 OUJieTa

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
bujer Ne 1
1. HavanpHas He(hTEHACHIIIECHHOCTD B T'a30BBIX MIATKaX
2. BriusiHue yriieBOIOPOTHBIX aCCOLUATOB B HE()TH HA XapaKTep 3aKOHA (PHIIbTPAIHH.
3. HanocucTeMBI 1 HAHOTEXHOJIOTHH

Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

OnuH MpaBWIBEHBIA OTBET — 5 Oasia.

Bomnpocsl Ko BTOpOii py0e:KkHOH aTTecTaluu
MukpoOHoIoTnYecKoe MOpaKEeHNH HKCITyaTAIIMOHHBIX CKBAYKHUH.
O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
Paspymenne 6poHUpYIOIIMX 0001049€K BOJAOHEPTIHON SIMYIbCUN.
Perynuposanue obpazoBanus ACIIO B ckBakMHAX.

W3BneueHne EHHBIX IEMEHTOB U3 NIPOAYKIIMH CKBaXKHH.
YTunuzanys HI3KOHAOPHOT O Tasa.
OcobeHHocTH THAPAaTO0OPa30BaHUS.
®akTophl, BIUSAIOLUE Ha He(YTEeOTIady
CoBpeMeHHBIE U IEPCIIEKTUBHBIE METO/IbI MOBBIIICHUS HEPTEeOTIauN.
. ['a30- 1 KOHAEHCATOOTAAYA ra30BbIX U FA30KOHICHCATHBIX 3aJIEXKEH.
. TepmormonumepHbIe TEXHOJIOTHH. PeareHTHOe CHU)KEHUS BI3KOCTH HEPTH.
. 3aKkayka HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB.
. MarHuTHOXUMHYECKOE BO3ICHCTBHUE.
. Bubpoxummudeckoe Bo3zaeiicTBuE.
. [IpuMeHeHre TepMOHEYCTONYUBBIX ar€HTOB.
. DnekTpoBo3AeicTBIE. bapbepHOe 3aBOIHEHHE.
. [lpuMeHeHne IeHHBIX 6aphepOB HAa HE(PTAHBIX MECTOPOKACHUSX.
. [IppumeHeHnn NeHHBIX 6aphEPOB Ha Ta30BbIX MECTOPOKICHUSIX.
. Bnmusinue rnunucrocty komiekropa Krinm na KMH
. 3aBucumoctb KMH ot munepanuzanuu 3akaunBaeMoi Boibl C
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Oo0pasen aTTecTAIMOHHOr0 OUJIeTa

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1JMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom aesie'
buyer Ne 2
1. OcoGeHHOCTH KOMIIOHEHTOOOMEHA IIPH BBITECHEHUH HE(TH.
2. BriusiHue yriieBoIOPOTHBIX aCCOLUATOB B HE()TH HA XapaKTep 3aKOHA (PHIIbTPAIHH.
3. ®akTopsbl, BIUAIONIUE HA HeTeoTaauy
Moanucy npenogaBaTesis Hoanuck 3aBenyiomero kadeapoi

OpuH MpaBWIBHBINA OTBET — 5 Oasia.



53.
54.
55.
56.
57.

58

Bonpocel k 3x3amMeny

. CBs13b JUCHMILTMHBL C APYTUMU pa3jiesaMy ra3oHe(TEIPOMBICIOBON HAYKH.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

Pa3BuTne HaHOTEXHOJIOTHI

dopMuUpOBaHUE «HAHOHAYKH)

Ornpenenennst HAHOTEXHOJIOT U

Hanocuctemsr u Hanorexuosoruu (OIIK-5)
Hanomunepanorus

['ene3nc MecTOCKOIIIEHUH YIIIEBOIOPOAOB

HavanbHas He(TEHACHITIICHHOCTh B Ta30BbIX IIATTKAX
Hanokosiekropa

BinstHue pasmepa nop Ha CBOMCTBA CBA3aHHOM BOJBI
HaHo-, MHKpO- 1 MaKpOTEXHOJIOTUH B 100BIUE HE()TH U Ta3a

MeToapl MPOrHO3UPOBAHUS MMOKa3aTeNel mpouecca pa3padoTku 00bekTa. OCHOBBI

MIPOCKTUPOBAHUS Pa3pabOTKH HEPTAHBIX MECTOPOKICHUN.

Kanunnsipuslii rucrepe3uc. 3aKOHOMEPHOCTh BBITECHEHUSI HEPTHU B TIOPUCTHIX Cpesiax.

M3MeHeHus ypyroeMKOCTH IacTa.
OcobeHHOCTH KOMIIOHEHTOOOMEHA NP BHITECHEHUH HEe(TH.
Bnusiaue mopucToii cpesl Ha pa3oBbIe paBHOBECHS.

BnusiHue yrieBo1opoiHBIX acCOMATOB B HE(TH HA XapaKTep 3aKOHA (UIIBTPALIUH.
. Biustaust Hanopa3mepHsIx yactull B 3akaunBaemMoit Bojae Ha KMH (OIIK-7).
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

KoaddunmenTt ruspoamHaMu4eckoil TMCIePCHOCTH MOPUCTBIX CPE.
['uapodobHast HAHOKUIKOCTD JIJIS1 CKBAXKHMHHBIX ONEpaLIni.
MukpoOHoIoTHYecKoe MOPaKEHNH IKCIUTyaTaIIMOHHBIX CKBAYKHUH.
O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
Paspymenne 6poHUpYIOMIMX 000I049€K BOJAOHEPTIHON SIMYIbCUN.
PerynupoBanue obpazoBanus ACIIO B ckBaknHAX.

W3BneueHne EHHbBIX IEMEHTOB U3 NPOAYKIIMH CKBa)KHH.
VYTunuzanys HI3KOHAIOPHOTO Tasa.

OcobeHHoCTH THAPAaTO0OPa30BaAHUS.

®akTophl, BIUSAIONUE Ha He(YTEeOTIadY

CoBpeMeHHBIE U IEPCIIEKTUBHBIE METO/IbI MOBBIIICHUS HEPTEOTIauN.
["a30- 1 KOHZIEHCATOOT1aya Ta30BbIX U Fa30KOHCHCATHBIX 3aJIEKEN.
TepmornonumMepHbIe TEXHOJIOTHU. PeareHTHOe CHU)KEHUS BI3KOCTH HEPTH.
3akayka HU3KOKOHILIEHTPUPOBAHHBIX PACTBOPOB.
MarsuTHOXMMHUYECKOE BO3ICHCTBHUE.

Bubpoxumudeckoe Bo3aeiCTBIE.

IIpuMeHeHre TepMOHEYCTOMYUBBIX ar€HTOB.

DIIeKTpOBO3IeiiCTBHE. bappepHoe 3aBoOHEHNHE.

[IpumeneHne nNeHHBIX OaphepOB HA HE(PTIHBIX MECTOPOKACHUSX.
[TpyuMmeHeHnr eHHBIX 0aphepOB HAa Ta30BBIX MECTOPOKACHUSIX.
Bnusiane rmuauctocty kosuekropa Krim na KMH

3aBucumocts KMH ot MuHepanu3ammm 3akaunBaeMoi BOJIbI



OGpa3sew Outera 1u1st IK3aMeHa
MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHU S POCCUVICKOU OEJIEPAIINN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET

nMeHn akagemuka M.J[. MumoHIkoBa

Jucuuniauna  «HavotexHomornu B He(TETra30BOM JAeje»
Wncturyr__HedTtn M raza  crnenumanuzanus «Pa3zpaboTka u sKcruTyaTanus HeTsIHBIX
MECTOPOXKJICHHUI» CEMECTP) CEMECTP

buner 1
1. HaHocucTeMBl 1 HAHOTEXHOJIOTUH
2. BnusHMS HaHOPAa3MEPHBIX YacTUll B 3akaunBaeMoil Boje Ha KIH..
3. IlpumeHeHHE TEPMOHEYCTOMYMBBIX areHTOB.

Y1Bepxaato:
« _» 20 T 3as. xagheopoti

Texkymuii KOHTPOJIb
1. N3meHeHMs yIPyroeMKOCTH ILIacTa

— Paccmorpenue auarpaMm HM3MEHEHMsS IUIAaCTOBOrO JaBieHus Pmi, genpeccun AP u
MJIOTHOCTH 3aKadunBaeMou BojbI d (), Ko (PHUITMEHTOB MPOAYKTHBHOCTH IO KUJIKOCTH ax U
HeTH

— Paccmorpenne  mumarpamMm  BIMAHHMS ~ CBOMCTB  QuibTpytomierocss — Quonpa  Ha
nehopMauOHHBIE H3MEHEHHS TIPOHUIIAEMOCTH HU3KOTIPOHHUIIAEMOT0 TIeCUaHUKa IJ1acTa

2. IlpuMeHeHHe IEHHBIX 0apbepoB HA He(PTIAHBIX MECTOPOKICHUAX

— OOmIue cBeacHUS

— TexHONOTHS MPUMEHEHUS TTCH

— Amnanu3 3aBUCUMOCTEH OT JAeOMTOB MO He(THU, MO IKUIKOCTH, OOBOJHCHHOCTH IS
NOOBIBAIOIICH CKBAKHHBI M 00beMa 3aKauKH B HATHETATEIbHYIO CKBAXKHHY

10



KOHTpOJIbHO-HZ}MepHTe.JILHBIe MaTepHuajJbl K TUCHUIIJIUHE
«HaHOTEeXHO0JIOTUH B He(l)Tel"a:iOBOM aesae»

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHHMS POCCUMCKOM ®EJIEPALIAHA
TPO3HEHCKUN T'OCYJIAPCTBEHHBIA HE®@TAHONW TEXHUUYECKA YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIIUKOBA
HHcTuTyT HedTH M rasza
I'pynnma " " Cemectp " "
Jucuunnuna "HaHnoTrexHonoruu B Hedrerazopom jeie'
buier Ne 1
1. HauanpHas He(hTeHACHIIIECHHOCTD B Ta30BBIX MIATKAX
2. BriusiHue yriieBOIOPOTHBIX aCCOLUATOB B HE()TH HA XapaKTep 3aKOHA (PHIIbTPAIIHH.
3. HanocucteMbl 1 HAHOTEXHOJIOTUN
IToanucey npenoxasares IMoanucek 3aBeaymwoiero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHHMS POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynnma " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jeie'
buser Ne 2
1. OcobeHHOCTH KOMITOHEHTOOOMEHA TIPH BEITECHEHUN HE(TH.
2. BimsiHue yriieBoJOpOIHBIX aCCONMATOB B HEPTH Ha XapakTep 3aKOHa (PHIBTpaIny.
3. ®akTopsl, BIUAIONINE HA HePTeoTHATY
IToanucey npenoxasares IMoanucek 3aBeaymwoiero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynnma " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
Buaer Ne 3
1. 3aBucumocts KMH oT MUHEpaM3anuu 3aKaquBaeMoi BOJIBI
2. I'a30- 1 KOHAEHCATOOTa9a Ta30BBIX U TA30KOHCHCATHBIX 3aJICKeH.
3. HaHoxkoiexTopa
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jeie'
Buaer Ne 4
1. KoadpunmeHT ruapoatHaMHIecKOi TUCTIEPCHOCTH MIOPUCTHIX CPEI.
2. O6paboTKa IEMEHTHBIX PACTBOPOB MATHUTHBIM TTOJIEM.
3. BnusiHUE YTIIeBOJOPOHBIX ACCOIIMATOB B HE(TH HA XapaKTep 3aKoHa (DUIIBTpALUu.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
TPO3HEHCKHUN T'OCYJIAPCTBEHHBIA HE®@TAHONW TEXHUUYECKAN YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
Buaer Ne 5
1. Pa3pyuienue OpoHHPYOIIMX 000104€K BOJAOHE(TIHOM IMYIbCHH.
2. Bubpoxumuieckoe BO3/ICHCTBHE.
3. CBsI3b JUCHUIUIMHBI C IPYTHMH pa3zieiiaMy ra30HS(PTSIPOMBICIOBON HAYKH.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynnma " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jesie'
Buier Ne 6
1. Hanomunepanorus
2. Bnustaue rouHucTocTH Komtektopa Krinm va KMH
3. O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jeie'
Buaer Ne 7
1. I[lpumeHeHNE IEHHBIX OaphepOB Ha HEPTIHBIX MECTOPOKICHUSIX.
2. HarocucteMbl 1 HAHOTEXHOJIOTHH
3. Bimsinue pa3mepa mop Ha CBOWCTBA CBA3aHHOM BOJIBI
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jeie'
Buier Ne 8
1. OcobeHHOCTH THAPATOOOpA30BaHUSI.
2. O6paboTKa IIEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
3. MeTo bl MPOTHO3UPOBAHUS MTOKAa3aTeNIeH Mpoliecca pa3padoTku 00bekTa. OCHOBBI MPOEKTUPOBAHMUS Pa3pabOTKH

HE(PTIHBIX MECTOPOKIACHUI.
Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
bujer Ne 9
1. Biusinue pa3mepa nop Ha CBOMCTBA CBSI3aHHO BOJIbI
2. Bubpoxumuieckoe BO3/ICHCTBHE.
3. CoBpeMEHHBIC U MEPCIEKTUBHBIC METO/IbI MTOBBIIICHUS HE(QTCOTAAYH.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynnma " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jesie'
buaer Ne 10
1. i3BneucHrE IICHHBIX 3JICMEHTOB U3 MPOIYKIIMH CKBAXKHH.
2. Bausinue pazmepa rnop Ha CBOWCTBA CBA3aHHOMW BOJIbI
3. l'unpodoOHast HAHOXKHUIKOCTH JIJIsl CKBXKUHHBIX OTIEPAITHH.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jeie'
Buner Ne 11
1. HaHocucTeMbl 1 HAHOTEXHOJIOTUU
2. I'a30- 1 KOHAECHCATOOTaua Ta30BBIX U TA30KOHCHCATHBIX 3aJIeKeH.
3. 3akayka HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jeie'
Bujer Ne 12
1. HagasipHas HeTEHACHIIICHHOCTh B Ta30BbIX IIAITKaX
2. 'eHe3UC MECTOCKOTUICHUH YTIIEBOJOPOIOB
3. PerynupoBanue o6pazoanust ACIIO B ckBaxuHax.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

13



MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
TPO3HEHCKHUN T'OCYJIAPCTBEHHBIA HE®@TAHONW TEXHUUYECKAN YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
Buaer Ne 13
1. YTuiu3anus HU3KOHAIOPHOTO Ta3a.
2. BriustHue mopucToii cpeibl Ha (ha30BbIC PAaBHOBECHS.
3. O0pa0boTKa IEMEHTHBIX PACTBOPOB MATHUTHBIM ITOJIEM.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynnma " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jesie'
buaer Ne 14
1. [IpuMeHEeHUE TIEHHBIX OaphEePOB HA HEPTSIHBIX MECTOPOIKACHUSIX.
2. 3aBucumoctb KMH oT Munepanuzanuu 3akauuBaeMon BOJIbI
3. OcobeHHOCTH THAPATOOOpa30BaHUSI.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jeie'
Bujaer Ne 15
1. 3aBucumocts KMH oT MUHEpam3anuu 3aKaquBaeMoi BOJIBI
2. ®opMHpOBaHNE «HAHOHAYKI
3. Pazpymienne OpoHUPYIOMHX 000JI09€K BOJOHEDTIHON 3MYIIbCHH.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jeie'
Buaer Ne 16
1. O6paboTKa MEMEHTHBIX PACTBOPOB MATHUTHBIM ITOJIEM.
2. MI3BneueHne IICHHBIX 3JICMEHTOB U3 IPOIYKIIMH CKBAXKHH.
3. BimsiHue yriieBoJOpOIHBIX aCCONMATOB B HEPTH HA XapakTep 3aKOHa (PHIBTpaIny.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jesie'
Bbuner Ne 17
1. HarnocucTeMbl 1 HAHOTEXHOJIOTHH
2. KoapunueHT rupoanHaMHUYECKON JUCTICPCHOCTH MOPUCTHIX CPE/.
3. OnexrpoBo3zeiicTue. bapbepHoe 3aBoHEHNE.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUN T'OCYJIAPCTBEHHBIA HE®@TAHOMW TEXHUUYECKAN YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIIUKOBA
HHcTuTyT HedTH M rasza
I'pynnma " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jesie'
Buner Ne 18
1. MarHUTHOXUMUYECKOE BO3JIEHCTBHE.
2. T'a30- ¥ KOHAEHCATOOTAaua ra30BbIX U FA30KOHIEHCATHBIX 3aJIEeKEH.
3. CoBpeMeHHBIE U MEPCIIEKTUBHBIC METO/IbI MIOBHINICHUS HE()TEOTIAUH.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna " " Cemectp " "
Jucuunauna "HaHnoTrexHonoruu B Hedrerazopom jeie'
Buaer Ne 19
1. 3aBucumocts KMH oT MUHEpam3anuu 3aKaquBaeMoi BOJIBI
2. O6paboTKa IIEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
3. DnektpoBosneiicTeue. bapbepHoe 3aBoHEHME.
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pymna " " Cemectp " "
Jucuunauna "HaHoTexHosoruu B HedTerazopom jeie'
Buaer Ne 20
1. MarHuTHOXMMHUYECKOE BO3JIEHCTBUE.
2. HanomuHepanorus
3. PerynupoBanue o6pazoanust ACIIO B ckBaxuHax.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

Kputepun oneHky 3HaHWI NPHU NpHeMe 3a4eTa

- He 3a4TeHO BBHICTABIISETCS aCIHUPAHTY, €CJIU JaH HE MOJHBIA OTBET, MPEACTABIISIOMINN
co00i1 pa3po3HEHHBIE 3HAHUS 10 TEME BOMPOCa C CYIIECTBEHHBIMU OLIMOKAMH B ONPEJIEICHUAX;
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MPUCYTCTBYIOT (parMEHTApPHOCTh, HEIOTUYHOCTh H3JIOKCHHS, aCIHpPAaHT HE OCO3HAET CBS3b
JAHHOTO TIOHSTHS, TEOPUH, SIBICHUS C APYTUMH OOBEKTAMH JUCIUIUIMHBL, OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AIHS U JOKa3aTeIbHOCTh U3JIOKECHHUS; PeUb HE TPAMOTHAsT; JOTIOJTHUTEIbHBIC
U YTOYHSIOIIME BOMPOCH TPENOaBaTeiss HE MPUBOIAT K KOPPEKIMH OTBETA aclipaHTa He
TOJILKO Ha TIOCTABIICHHBII BONIPOC, HO U HA JPYTUE BOMPOCHI TUCIUILTHHBI;

- 3a4YTeHO BBICTABISCTCS ACHHUPAHTY, €CIM JaH TIIOJIHBIA pa3BEepHYTHIA OTBET Ha
MIOCTABJICHHBI  BOIIPOC; TIOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHWH 00 O0O0BeEKTe;
JOKA3aTeIbHO PACKPBITBI OCHOBHBIEC TOJIOKECHHSI TEMBI, B OTBETE IPOCICKUBACTCS YETKas
CTPYKTypa, JIOTUYECKash TOCIEeIOBATEIIbHOCTh, OTpPaXaroliasi CYIIHOCTh PacCKPBIBAEMBIX
MIOHSITHIA, TEOPHA U SIBIICHUH; 3HAaHUE 00 00BEKTE NEMOHCTPUPYETCsS HAa JOHE TTOHUMAaHUS €TO B
CHUCTEME JIaHHOM HayKH M MEXKIUCHUIUTMHAPHBIX CBs3eil; OTBET W3IOXKEH JHUTEepaTypHBIM
SI3BIKOM B TEPMHUHAX HAYKH; MOTYT OBITh JOIMYIICHBI HEIOYETHl B OMPEICIICHUU TMOHSITHUH,
WCTIPABIIEHHBIC ACTUPAHTOM CAMOCTOSATEIHHO B MIPOIIECCE OTBETA.
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