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1. lesn 1 3a1a4M TUCHUTLIUHBI

Lenpto w3ydeHus: mucuuiuimHbl «HaHOTexHOMOrMM B HE(TEra3oBOM Jeiey» SBISCTCS
dbopMupoOBaHUE y CTYIACHTOB 3HAHWH B OOJIACTH OCHOBHBIX IPOIIECCOB, SIBICHUH, OOBEKTOB,
U3y4aeMbIX B Kypce HAHOTEXHOJIOTHH B He(TErazoBOM Jeie, KOTOpble OYAyT CIOCOOCTBOBAThH
MOJTyYEHUIO CIIEITUAIBHOCTH.

3amaun M3ydeHHs] AUCHUIUTUHBI «HaHOTEeXHOIOTMU B HEPTEra3oBOM Jejey» SBISICTCS
YMEHHE CTYICHTOB HCIIONH30BaTh IOJNyUYEHHBIC 3HAHUS B TPAKTUYECKOW AESITEIHHOCTH
WH)KEHEPOB, HANPABICHHBIX HAa TIOUCK W BHEJPEHUE HOBBIX HJCH B YBEIUYCHUU HEPTCOTHAUN
MyTeM HaXOKJCHHs HOBBIX UJCH JIsl BO3MOKHOCTH PEaTM3aI[ii HOBBIX MPOCKTOB JJIsl Pa3BUTHS
HAaHOTEXHOJIOTHH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

Hucuumnnnza «HaHoTexHomoruu B He(pTEra3oBoM Jeiie» OTHOCHTCS K TUCHMIUIMHAM IO
BBIOOpY biioka 1.

Jlnst u3ydeHust Kypca Tpedyercs 3HaHUe: (U3UKU; MAaTEMaTUKH;, XUMUHU; XUMUUA HePTU U
rasa.

B cBoio owepenb, NaHHBIA Kypc, MOMHMMO CaMOCTOSTEIBHOTO 3HAYEHUS, SBISETCA
NpEANIECTBYIOMEH AUCIUIIMHON Uil KYPCOB: TEXHOJIOTHSI M TEXHHKAa METOJOB ITOBBIIICHHS
HeTEeOTIauM; KOHTPOJIb U PETYIMPOBAHUE MPOLIECCOB U3BIICUEHUS HEDTH.

3. IlepeyeHb IUIAHUPYEMBIX pPe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJI10),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIeTeHIUIH

Taoauma 1
Koa nmo ®1oC NuHauxaTopbl 10CTHKEHUSA Ilnanupyemblie  pe3yJbTaThbl
o0ydyeHHs] 1O [MCUMILJIMHE
3YB)
Oo6menpodeccnoHalbHbIE
OIIK-4 CnocobGen | OIIK-4.1-3HaeT  TEXHOJIOTHIO 3HaTh:
MIPOBOJUTH POBECHUS TUIOBBIX | — TEXHOJOTHUIO
U3MEPEHHUS U | DKCTIEPUMEHTOB Ha CTaHJApTHOM IKCIIEPUMEHTAILHOM
HaOIOZICHUS, 000pyI0BaHNHU B JTAOOPATOPHUH H NEeSATETLHOCTH;
o0pabaTbIBaTh U | HA IPOU3BOJCTBE, — CTaHAapTHOE O00OpYHAOBaHUE
MIPEJCTaBIIATh OIIK-4.2-ymeer 00pabaTpIiBaTh JUIst MPOBEJICHUS
OKCIIEPUMEHTANBHBIC | PE3yJIbTAaThI HAy4YHO-- AKCIIEPUMEHTAILHBIX
NAaHHEIE. HUCCJIE0BATEILCKOMN HUCCIIETOBAHUN B
NESITEIIbHOCTH, UCTIONB3YS 3aBHCHMOCTH OT BBIOpAHHOM
CTaHJapTHOE o0opyaoBaHue, chepsl  mpodeccuoHaTBHOM
npuOOPHI K MaTEPHUAIIBL. JeSITeNIbHOCTH;
OIIK-4.3-umeet HABBIKM | — TIPUHLMIIBI
MOJIb30BATHCS TEXHHUKOU nH(OPMAIIMOHHO-
9KCIIEPUMEHTUPOBAHHUS c KOMMYHHUKAI[MOHHBIX
HCTIOJIb30BaHNUEM MAaKeTOB TEXHOJIOTUI ¥  OCHOBHEIC
porpamm. TpeOoBaHU
MHPOPMAIIMOHHOH
0€301MacHOCTH.




— o0OpabatsiBaTh

YMerh:

— COIIOCTAaBJIATH TCXHOJIOT'HMIO
IIPOBCACHUA THITOBBIX
9KCIICPUMCHTOB Ha

CTaHIAAPTHOM 00OPYIOBAHHUH
B Jjaboparopud W  Ha
MIPOU3BO/JICTBE;

Pe3yabTaThI
Hay4YHO-UCCJIE0BATEIbCKON
NESTENbHOCTH,  HCIIOJIB3YS
CTaHJapTHOE 00OpYy/IOBaHME,
npuOOpHI M MaTepUAIIBI;

— peuiaTtb CTaHAAPTHBIC 3a1a4n

npodeccnoHabHOM
NESTeTPHOCTH Ha OCHOBE
MHPOPMAIIMOHHOH u
oubnmorpaduueckoi

KYyJIbTYypbl C IPUMECHEHUEM
COBPEMEHHBIX TEXHOJIOTUN U

TpeboBaHUt
MHPOPMAIIMOHHOH
0€301MacHOCTH.
Baaners:
— TEXHUKOU
AKCIIEPUMEHTUPOBAHUS c
UCIIOJIb30BAHUEM  TaKETOB
MIPOrpaMM;
— HaBBbIKAaMH pelIeHus
CTaHJIaPTHBIX 3amaq
npogecCuoHATBHON
NEeSTEIbHOCTH Ha OCHOBE
COBpPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJOTM W C Y4YETOM
TpeboBaHUt
MHPOPMAIIMOHHOH
0€301MacHOCTH.
IIpodeccnonanbHbIC
ITK-9. I1K-9.1-3HaeT MeTONBl aHAIN3A | 3HATH:
uHpOpMaILIUU MO | BCKPBITUE HE(TSAHBIX IJIACTOB H
CrocoGHOCTH (bopman P ¢
IPOBOIHTS TEXHOJIOTHYECKUM TIporieccam M | 000pynoBaHue 3a00€B CKBaXKUH,
paboTe TEXHUYECKHX YCTPOWCTB | OCBOCHHE  CKBAXKUH,  BBI3OB
MPUKIIaTHBIC HAYYHBIC .
B He(pTera3oBoii oTpaciu; npuToka  HepTH, CHOCOOOB
UCCJIEIOBAHUS o
npoGiemam ITK-9.2-ymeer mnnaHupoBaTh U | SKCIUIyaTallUMH CKBa)KVH,
HeQ)TeTa30B0H MIPOBOJIUTH HeoOxoauMbIe | PU3NUECKUX MIPOLIECCOB
oTpacH g | PKCTIEPUMEHTE, o0OpabaTeiBaTh, B | IOJBEMA MPOAYKIINHU u3
TOM YHCJIE€ C HCIOJb30BaHUEM | CKB&)KUH  Ha  IMOBEPXHOCTb,
COOTBETCTBUU c
o . | IPUKJIATHBIX MPOrPaMMHBIX | OCHOBHBIE 3aKOHBI
BbIOpaHHOW  chepoit
IPOAYKTOB, HWHTEPIPETUPOBATH | ECTECTBEHHOHAYYHBIX

JITUCIUILINH B




npodeccuoHaIbHON
ACATCIIbHOCTHU

pe3yNbTaThl u Jienathb
COOTBETCTBYIOIINE; BEIBOJIBI;
I1K-9.3-umeer HABBIKH
UCIIOJIb30BaTh ¢buznKo-
MaTeMaTHUYeCKUi ammapar Ui
penieHus pacueTHo-
AQHAIUTUYECKUX 3azady,
BO3HUKAIOIIUX B X0/
npodeccuoHaIbHON
JESTEIIbHOCTH.

npodecCuoHAIBHON
ACATCIIbHOCTH,
METOIBI MaTeMaTHYeCKOTO
aHaJnu3a n MOACIIMPOBAHUA,
TEOPETHYECKOTO "
AKCIIEPUMEHTAILHOTO
WCCIICZIOBAHMSI  ITPOMBICIIOBOTO
KOHTPOIL W PETyIUPOBaHUS
W3BJICUYCHHS YTIIEBOJIOPOJIOB HA
CyIlIe U Ha MOpE.

MNPUMCHATH

yMeThb:
HUCITOJIb30BATh IMMOJIYYCHHBIC
3HAHUS B MPAKTUYECKOU
ACATCIIbHOCTHU HHKCHCPOB B
oOJactu HUCCIIEIOBAHUH

He(bTSIHBIX CKBa>XXHUH H IIIIaCTOB,
MOATOTOBKE K AKCIUIyaTallid M
OCBOCHHIO HE(PTAHBIX CKBAXKHH,

METO/IOB YBEITMYCHUS
MPOYKTUBHOCTH CKBa)KHH,
TEXHOJOTHH METO/IOB
MTOBBILIICHHS HedTeoTnauH
I1JIACTOB pH TPUHSTAN
pelieHni BbIOOpa
paInroHaIbHBIX cr1oco0o0B

OKCILTyaTalluu CKBAXKWH TP TOM
WJINM HHOM MCETOAC ITOBBIIICHUSA

HeTEOTAAYMH.

BJIA/IeTh:

OCHOBHBIMH METOJIaMH,
cnocobamu u cpeacTBaMu
MOJTy4eHUSI, XpaHeHUs,
nepepaboTKu nH(dopMaImu,
paboTaTh ¢ KOMIBIOTEPOM Kak
CpeACTBOM yIIpaBJICHUS

nHpopMaImen.




4 O0beM TUCHUIVINHBI U BUBI y4e0HOH padoThI

Tabauua 2
Bcero CemecTpsl
Buja yuyeOHoii padoTsl 4acoB/ 3a4.€]1. 1 10
0P0 300 0P0 300
KounrakTHasi paborta (Bcero) 34/0,94 | 8/0,22 | 34/0,94 | 8/0,22
B Tom uncne:
Jlexuuun 34/0,94 | 8/0,22 | 34/0,94 | 8/0,22
[IpakTueckue 3aHATHS
CemuHapsbl
JlaGopaTopHble pabOTHI
CamocTosiTesibHasi padora (Bcero) 38/1,05 | 64/1,77 | 38/1,05 | 64/1,77
B Tom uncie:
Kypcoas pabora (mpoekT)
Pacuerno-rpaduueckue paboTsl
Pedepatsl 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
U (unu) opyaue 6uovi camocmosmenvbHou pabomol.
Tembl 17151 CaMOCTOATEILHOTO U3YUEHUS 18/0,5 | 44/1,22 | 18/0,5 | 44/1,22
[loaroroBka K NpakTUYECKUM 3aHATUSIM
IToaroroBka k 3adery 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
Bup oryerHocTH 3au. 3au. 3au. 3au.
Oo6man tpynoemkocts | BCEI'O B wacax 72 72 72 72
JTUCIUIIINHBI BCETI'O B 3a4. exuHHIIaX 2 2 2 2
5. Conepixkanue 1M CHUNITHHBI
5.1. Pa3znenpl AMCHUIIJINHBI 1 BUALI 3aHATHH
Tadauna 3
Jleku. IIpakr.
Ne HaumeHoBaHue pa3zjaesia Bcero yacos
/m AUCIHHUTJIMHBI 110 ceMecTpam JaH. 1aChI JaH. 1aChl
1 0®0 | 30 | 090 | 390 | ODPO | 390
1 | BBenenue 2 2
HanosiBiieHus npu reoJIoro-
2 | reopuzUIECKOM WU3y4YeHUHU 4 4
TJTACTOBBIX CUCTEM
> 4 4
3 Knaccudukanus HaHOTEXHOJIOTUH B 4 4
n00bIYe HeTH U Traza
4 MexaHu3m BbITeCHEHUS! He(TH B 6 6
MTOPUCTHIX Cpeaax
5 Bnusinus HaHOpa3MepHBIX YacTHIl B 4 4
3aKauMBaEMOU BOJIC
6 Hanorexnomoruu s 1oObrum 4 4
YTIIEBOIOPOIOB
HanortexHomornn nHTeHCH(DHUKATIUN 4 4
7 |n MOBBILIEHUS HedTe-Tra3o- 6 6
KOHJICHCATOOTJJauH IJIaCTOB
2 OcobenHoctu 00BOHECHHS 4 4
He(TSAHBIX U T'a30BbIX CKBOKHUH




5.2. JIeKIMOHHBIE 3aHATUSA

Tabauua 4
Ne | HaumeHoBaHme pa3zaesia
Coaep:xanue pasgena
n/n AU CHUIINHBI
CBs3b JUCLUTUINHBI c JpYTUMHA pazznenamu
1 | Beengenne ra3oHe(TENPOMBICIIOBOM HAYKH. Pa3BuTHE HAHOTEXHOIOTHIA.
(DOpMI/IPOBaHI/IC «HAHOHAYKW». OHpeI[eJ'ICHI/IH HAHOTEXHOJIOTHH.
HanocucreMp! 1 HAHOTEXHOJIOTHH
Hanomunepanorusi. I'enesuc MECTOCKOIUIEHUI
HanosiBieHust mpu reosioro-
yriaeBonopoaoB. HauanbHas  HepTEHACHIICHHOCTh B
2 | reopu3nYECKOM  H3YyYCHHUHU
ra3oBeIxX wankax. Hanokomiekropa. BinusHaue pasmepa mop
IJIACTOBBIX CUCTEM . N
Ha CBOMCTBA CBSI3aHHOW BOJbI
Knaccudpukanus
3 | Ha"HoTexHONOTHI B 100bI4e |HaHo-, MUK(O- 1 MaKpO TEXHOJIOTHH B T0OBIYE HEPTH U Ta3a
He(TH U Taza
Metoapl  MPOTHO3MPOBAHUS  TOKA3aTeled  mporecca
pa3pabotku 0O6bekTa. OCHOBBI MPOESKTUPOBAHUS pa3pabOTKH
He(DTSIHBIX MECTOPOXKIeHUU. KanmuumsipHbId TUCTepe3uc.
3aKOHOMEPHOCTh BBITECHEHHUS HE()TU B MOPHUCTHIX Cperax.
Mexanusm BBITECHEHUS
4 N3menenuss  ympyroemkoctu  1utacta.  OcoOeHHOCTH
He(TH B MOPUCTBIX Cpeaax
KOMIIOHEHTOOOMEHa TMpH BbITeCHeHMHM HedTu. Bamsaue
MOpUCTOM cpenbl Ha (a3oBble paBHOBECHS. BrmsiHue
YIIEBOIOPOJAHBIX ACCOIMATOB B HEPTH HA XapakTep 3aKOHA
buapTparym.
BnusHus HaHOpa3MEpHBIX YaCTHULl B 3aKa4MBaeMOU BOJE
Biustnuss ~ HaHOpa3MepHBIX .
5 N Ha KUH. Koadpdunument TUAPOJUHAMHUYECKON
YacTHUIl B 3aKaYMBAaEMOM BOJIE
JUCIIEPCHOCTH MOPUCTHIX CpPes.
['uapodobHast HAHOKUAKOCT ISl CKBKUHHBIX ONEpaluil.
MukpoOHUOIOTHYECKOE  MOPAXKCHUH  AKCIUTYyaTaI[MOHHBIX
ckBakuH. OOpaboTKa LIEMEHTHBIX PAcCTBOPOB MarHUTHBIM
6 Hanorexnonoruu JUI |TIOJIEM. Pazpymenue OpOHUPYIOIIHX o0otouek
JOOBIYH YTIIEBOIOPOIOB BOJOHE(PTSHON dMynbcuu. PerymupoBanue o0pa3oBaHUS
ACIIO B ckBaxkuHax. V3BreueHne LEHHBIX AIEMEHTOB U3
INPOMYKLIHUH CKBaKUH. Y THUIW3AlMs HU3KOHAIIOPHOTO rasa.
OcobeHHOCTH THAPAaTO0OPa30BaHUS.
®dakropsel, Biausiomue Ha HedreoTnawy. CoBpeMEHHBIE W
MEPCIIEKTUBHBIC METO/IbI MOBKIIIEHUS HedTeoTnaun. ['a3o- u
KOHJIEHCAaTOOT/1aya ra30BbIX M Fa30KOHJICHCATHBIX 3AJICKEH.
TepMoOnoOIMMEpHBIE TEXHOJOTHH. PeareHTHOEe CHHKEHUS
Hanorexnonoruu
BA3KOCTH He(dTu. 3aKkayka HHU3KOKOHIICHTPUPOBAHHBIX
WHTEeHCU(PUKAIUN u o
7 pacTBOpOB. MarHuTHOXUMHAYECKOE BO3JIEMCTBHE.
MOBBIIICHUS HedTe-razo- .
Bubpoxumudaeckoe BO3/ICHCTBHE. [Ipumenenue
KOHJIEHCAaTOOT/1a4y IJIaCTOB . .
TEPMOHEYCTOMYMBBIX  areHTOB.  DJIEKTPOBO3JEUCTBHE.
bapeepnoe 3aBoanenue. [I[puMeHeHne eHHBIX 0aphepoB Ha
HE(PTSAHBIX  MECTOPOXKIEHUsX. [IpUMEHEHUU  MEeHHBIX
0apbepoB Ha Ia30BbIX MECTOPOKJICHUSX.
BsaskocTHas  HEyCTOMYMBOCTBb. BiMsgHME  INIMHUCTOCTH
OcobeHHocTH  OOBOAHEHMS |KOJIJIEKTOPA K
8 | HedTaHBIX u razoBbix ([Ha KHWH. 3aBucumocts KHUH or wmuHepanuzanuu
CKBaXKUH 3akaunBaeMor Bojabl C. JlMama3oH CKOpPOCTEH S3BIKOBOTO

IIPOpBIBA BOJBL.




5.4. JlabopaTopHBIil NPAKTHKYM (He NPe1yCMOTPEHbI)
5.5. lIpakTnyeckue 3aHATHS (He MPEAYCMOTPEHBI)

6. CamocrosiTesibHast paboTa CTYJACHTOB 110 AMCHMILJIMHE
CamocrosiTenpHas paboTa o AUCIHUILUIMHE cocTaBisieT: 96 yacoB y ODO, u 132 yaca y

300.

[TporpammMoii mpemycMaTpuBaeTcsi CaMOCTOSITEIFbHOE OCBOCHHE YacTH Pas3ZeiioB Kypca.

Pesynpratrom usydenus sBisiercs pedepar oobemom 8-10 crpanun. I[locnme cobecemnoBanus u
3anuThl pedepata Tema cuMTaercs ycBoeHHOW. Ha m3yuenue Temsbl, cocTaBieHHe pedeparta u
3amuty orBoautces 10 yacos.

A R Gl

19.
20.
21.

PN R D=

Tembl 17151 CAMOCTOSATEIBLHOT0 H3YYEeHUS
[ToBbimenue 3pheKTUBHOCTH MPUMEHSEMbIX CUCTEM Pa3pabOTKU U TEXHOJIOTHIl N3BIICUCHHUS
YTJIEBOJOPOAOB KaK 11€JIb KOHTPOJISI U PETYJIUPOBAHUS
W3meHeHne CBOMCTB IJIACTOBBIX KHUAKOCTEH B IIpoliecce pa3paboTKu
DKCIPecc — METO/Ibl UCCIIEAOBAHMS CKBAKUH
BrisiBieHne 3aKk0OHOMEPHOCTE pacpOCTpaHEeHUsI KOJUIEKTOPOB Ha IUIOIIA I 00bEeKTa
[TonydeHnue JaHHBIX O TUIACTOBOM U 3a00MHOM JTaBIICHUSIX.
KoHTposb 3a TemMnepatypoii miacToB U CKBaXXHH MPU pa3pab0TKeE 3aIeKEH.
Uro npenycMaTpuBaeT KOHTPOIb 33 Pa3padOTKOM MPOIYKTUBHBIX IIACTOB.
YTO OTHOCATCS K KOHEYHBIM 3a7ja4aM KOHTPOJIS 32 3aBOTHEHHUEM.
OCHOBHBIE METO/IbI UCCJIEIOBAHUS M KOHTPOJIS 32 POYKTUBHBIM I1JIACTOM.

. KoHTpOonb mo jaHHBIM OOBOAHEHUST CKBAXKHH.
11.
12.
13.
14.
15.
16.
17.
18.

'inpoxumudeckre METOIbI KOHTPOJIS.

CymHocTh npobiieMbl yBeIUYeHUS HePTeOTaauu I1acTOB.

I'uapoarHamMuyecKkue MEeTO bl MOBBIIICHUS HePTeoTJauu.

3aBoJJHEHHE PACTBOPAMU MOJUMEPOB.

3aBogHeHue pactBopamu ITAB.

3aBoJJHEHHE MULIETISIPHBIMU PACTBOPAMHU.

MexaHu3m necTBUsI TOBEPXHOCTHO-aKTUBHBIX BenlecTB (IIAB) B mopucToii cpeze.
OnpIT NMpUMEHEHUs] MOBEPXHOCTHO-AKTHBHBIX BEIIECTB JISl YIYYIIEHUS MPOHHUIIAEMOCTH
npr3a00WHOM 30HBI IJIACTA.

MeTo/b1 U3BIIEYEHHS OCTATOYHON HE(TH U3 3aBOJHEHHBIX IIACTOB

CoBpeMeHHBIC METO/IbI YBETMUEHUS He(pTe- U Ta300TJauu MIaCTOB

MeTo/1b1 U3BIIEYEHHS OCTATOYHON HE(TH U3 3aBOJHEHHBIX IIACTOB

Ilepeyens TeM AJ1s pedpepara
HaHoyacTHIbl 1 HAHOKJIACTEPBI
MeToapl u3y4eHus1 HAHOCTPYKTYP
YraepoaHbie HAHOCTPYKTYPbI
OO0BeMHBIC HAHOCTPYKTYPUPOBAHHBIE HAHOMATEPHUAIIBI
CamocOopKa U caMOOpTraHU3aIHs
Karanu3 B HaHOHayKe M HAHOTEXHOJIOTHHU
Opranuveckrie COeTMHECHUS U TTOTUMEPHI
Hanomarmael 1 HAHOTIPUOOPHI

YuebHO-MeTOAMUYECKOE O0ecTieueH e JIsl CAMOCTOSTEILHOM padoThl CTY/IEHTOB
DUBHKO-XUMHUECKHE OCHOBBI HAHOTEXHOJIOTHH : METOJMYCCKUE YKa3aHHUs / COCTaBUTEIN M.
E. Konnakos, E. B. [letpoBa, A. @. JIpecBsinaukoB. — Kazanb: KazaHckuii HalMOHAJIbHBIN
UCCJIEI0BATEIbCKUN TEXHOJIOTMYECKUI yHuBepcurert, 2016. — 64 ¢c. — ISBN 2227-8397. —



VXN R WD —

10.
11.
12.

13

TexcT : AeKTpOoHHBIH // DnekTponHo-0nbmuoreyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/63530.html.
Bepemaruna, 1. A. IUHHOBalimoHHBIE TEXHOJIOTHH. BBeieHne B HAHOTEXHOJIOTUH : Y4eOHOe

nocobue / S1. A. Bepemaruna. — Kazanp : KazaHCkuii HallMOHAIBHBIN UCCIIEA0BATEIBCKUN
TexHojoruueckuil yausepcurer, 2009. — 115 c. — ISBN 978-5-7882-0778-0. — Tekcr :
AJICKTPOHHBIA // DnekTpoHHO-OubOamoreunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/61850.html
XaBkuH A.S. HanorexHomoruu B moObrue HedTH U raza // M.: HedTs u ras, uza.2, 2008. —
171 c.

7. OeHOYHBIE CPEACTBA
7.1 Bornipochl K nepBoii pyOekHoil aTTecTanun
CBs13b TUCHHILTAHBI C APYTUMU pa3ieliaMH ra30He()TENPOMBICTIOBON HAYKH.
Pa3BuTre HaHOTEXHOJIOTUI
dopMHUpOBaHUE «HAHOHAYKH
OnpeneneHns HAHOTEXHOJIOTHI
HanocucreMbl 1 HAHOTEXHOJIOTUU
Hanomunepanorus
I'eHe3uc MeCTOCKOIUIIEHHH YTIIIEBOAOPOIAOB
HauanbHas HeTeHACHIIIIEHHOCTh B Ta30BbIX IIANKaX
Hanoxonnexropa
Bnusinue pazmepa nop Ha CBOMCTBA CBSI3aHHOM BOJIBI
Hano-, MUKpO- 1 Makpo TEXHOJIOTHH B 00bIYe HE(PTH U rasa
MeToapl TPOTrHO3UPOBAHUS TTOKA3aTENEH mporiecca pa3padoTku 00bekTa. OCHOBBI
POEKTHUPOBAHUS Pa3pabOTKU HE(PTIHBIX MECTOPOKICHHH.

. Kanunsipueiii ructepesnc. 3aKOHOMEPHOCTD BBITECHEHHSI HEPTH B MOPUCTHIX Cpeax.
14.
15.
16.
17.
18.
19.
20.

W3meHeHns ynpyroeMKOCTH IJ1acTa.

Oco0eHHOCTH KOMIIOHEHTOOOMEHA MPU BHITECHEHUH HEPTH.

Bnustnue nmopuctoii cpensl Ha (pa3oBbie paBHOBECHS.

BriusiHue yriieBoIopoIHBIX aCCOLMATOB B HEPTU Ha XapaKTep 3aKOHa (PUIbTPALIH.
BnusiHus HaHOpa3MepHBIX YacTUI B 3akaunBaeMoil Boge Ha KMH.

KoadduuunenT runpoauHaMudeckoil JUCIepcCHOCTH NOPUCTBIX CPe.
I'uapodoOHast HAHOKUAKOCTD TSI CKBaXKMHHBIX ONEPAITHiA.

Oopa3zen aTTecCTAlMOHHOIO OMJIeTa

bl e

O

ATTECTAIIMOHHBIN BUJIET Ne |
Hanomunepanorus
I'eHe3uc MeCTOCKOIUIIEHHH YIIIEBOAOPOIAOB
HavanbHas HeTEeHACHIIIEHHOCTh B Ta30BbIX IIAMKaX
Hanoxomnnexropa

OnuH MpaBWIBEHBIA OTBET — 5 Oasia.

7.2 Boripochbl KO BTOPOii py0e:KHOM aTTecTalluu
Mukpo6HoI0Tn4ecKoe MOpaKEHNH HKCIUTyaTaIIMOHHBIX CKBAYKHUH.
O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.
Paspymenne 6poHUpYIOIIMX 0001049€K BOJAOHEPTIHON SMYIbCUN.
PerynupoBanue obpazoBanus ACIIO B ckBakMHAX.

W3BneueHne EHHBIX IEMEHTOB U3 NIPOAYKIIMH CKBa)KHH.
YTunu3zaiys HU3KOHAIIOPHOTO rasa.

OcobeHHoCTH THAPAaTO0OPa30BaAHUS.

@dakTopsbl, BAUAIOIINE HA HEPTEOTAATY

CoBpeMeHHBIE U IEPCIIEKTUBHBIE METO/IbI MOBBIIICHUS HEPTEOTIauN.
['a30- 1 KOHJIEHCATOOT/1a4ya ra30BbIX U Fa30KOHICHCATHBIX 3aJICKEH.
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20.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
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28.
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TepMonoauMepHbIe TEXHOJIOTHHU. PeareHTHOe CHMKEHUS BSI3KOCTH HE(PTH.
3akauka HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB.
MarauTHOXMMHUYECKOE BO3ICHCTBHUE.
Bubpoxumudeckoe Bo3aeiicTBIE.
IIpuMeHeHre TEpMOHEYCTONYUBBIX ar€HTOB.
DIIeKTpOBO3IeCTBHE. baphepHoe 3aBOJHEHHE.
[IpumeHeHne MeHHBIX OAphEPOB HA HEPTSIHBIX MECTOPOKICHUSX.
[TpuMmeHeHnr eHHBIX 0aphepOB HAa TA30BBIX MECTOPOKACHUSIX.
Bnusiane rmuauctocty kosuiekropa Krim na KMH
3aBucumoctbh KMH ot Munepanuzanum 3akaunBaeMoit Boasl C
Oo0pa3sen aTTecTallMOHHOIO OWJIeTa

ATTECTAIIMOHHBIN BUJIET Ne 1
YrTunuzanus HI3KOHAMOPHOTO Ta3a.
OcobeHHOCTH THAPATOOOpa30BaAHUS.
®daxTophl, BIUSIONME Ha He(QTEeOTHadY
CoBpeMeHHbIE U TEPCIEKTUBHBIE METO/IbI MOBBIIIEHUS He()TeOTIauu

OpuH npaBUIbHBIN OTBET — 5 Oasa.

7.3 Bonipochl K 3a4eTy
CBsi3b TUCHUILTAHBI C APYTUMU pa3ieIaMH ra30He()TEIPOMBICTIOBON HAYKH.
Pa3BuTne HaHOTEXHOJIOTHIT
dopMHUpOBaHUE «HAHOHAYKH
OnpeneneHns HAHOTEXHOJIOTHI
Hanocucrtems! 1 HanotexHojoruu (OI1K-5)
Hanomunepanorus
['ene3nc MecTOCKOIUIEHUH YTIIEBOIOPOAOB
HavanbHas He()TEHACHITIICHHOCTh B Ta30BbIX IIATTKAX
HanokosiekTopa

. BiinstHue pasmepa nop Ha CBOMCTBA CBA3aHHOMN BOJBI
. HaHo-, MUKpO- 1 MaKkpo TEXHOJIOTUU B 10OBIYE HEDTH U Ta3a
. MeTonbl MporHo3npoBaHusl oKazaTesnei nporecca pa3padoTku 00bekTa. OCHOBBI

MIPOCKTUPOBAHUS Pa3pabOTKH HEPTAHBIX MECTOPOKICHUN.

Kanunnsipuslii rucrepesuc. 3aKOHOMEPHOCTh BBITECHEHUSI HE(PTHU B TIOPUCTHIX Cpesiax.
M3MeHeHus ypyroeMKOCTH IacTa.

Oco06eHHOCTH KOMIIOHEHTOOOMEHA NP BHITECHEHUH He(TH.

Bnusiare mopucToit cpensl Ha pa3oBbie paBHOBECHS.

BnusiHue yrieBoiopoAHBIX acCOMATOB B HE(TH HA XapaKTep 3aKOHA (UIIBTPALIUH.
Bnusaus HaHOpa3MepHBIX YyacTuIl B 3akaunBaemoii Bojie Ha KMH (OITK-7).
KoaddunmenTt ruapoamHaMu4eckoil TMCIePCHOCTH MOPUCTBIX CPE.
['uapodobHast HAHOKUIKOCTD JIJIS1 CKBAXKMHHBIX ONEpaLIni.
Mukpo6HoI0THYecKoe MOPAKEHNH IKCIUTyaTAIIMOHHBIX CKBAYKHUH.
O6paboTKa IEMEHTHBIX PACTBOPOB MAarHUTHBIM TIOJIEM.

Paspymenne 6poHUPYIOMIMX 000I049€K BOJAOHEPTIHON SIMYIbCUN.
PerynupoBanue obpazoBanus ACIIO B ckBakMHAX.

W3BneueHne EHHBIX IEMEHTOB U3 NIPOAYKIIMH CKBa)KHH.

YTunuzanys HU3KOHAOpHOIoO rasa.

OcobeHHocTH TUAPaTO0Opa30BaHUS.

@dakTophl, BIUSAIOLME Ha He(QTEeOoTnady

CoBpeMeHHBIE U IEPCIIEKTUBHBIE METO/IbI MOBBIIICHUS HEPTEOTIauN.
["a30- 1 KOHIEHCATOOT/1aya ra30BbIX U Ta30KOHICHCATHBIX 3aJIeKEH.
TepmornonumMepHbIe TEXHOJIOTHU. PeareHTHOe CHU)KEHUS BI3KOCTH HEPTH.
3akauka HU3KOKOHIICHTPUPOBAHHBIX PACTBOPOB.



33. MarHUTHOXMMHUYECKOE BO3/ICHCTBHE.

34. BuObpoxuMmuueckoe BO3ICHCTBHE.

35. IlpuMeHeHne TEPMOHEYCTONYMBBIX ar€HTOB.

36. DnekTpoBo3aeiicTBHE. bappepHOe 3aBOHEHHE.

37. IlpuMeHeHNEe TIEHHBIX 0apbepoB HA HEPTIHBIX MECTOPOKICHUSIX.
38. IIpumeHeHnr IEeHHBIX 0aphEPOB HA TA30BBIX MECTOPOXKICHUSIX.
39. Biugnue rimHaucrocty kosekropa Ko na KUH

40. 3aBucumocts KMH oT MuHepanuzanuu 3akaunBaemMont Boabl C

OGpa3sen Outera 1uist 3a4era
MUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHU S POCCUVICKOU OEJIEPAIINN
I'PO3HEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKUN YHUBEPCUTET

nMeHn akagemuka M.J[. MummoHIkoBa

Jucuuniauna  «HanotexHomornn B He(TEra30BOM JAeje»
Wncturyr__HedbTn M raza  cneunanusanus «PaspaboTka v sKcruryatanusi HeTSHBIX
MECTOPOXKICHHUI) CEMECTP) CEMECTP

buner 1
1. HaHocucTeMBl 1 HAHOTEXHOJIOTUH
BnusiHnsg HaHOpa3MepHBIX YacTUI B 3akaunBaeMoi Boge Ha KMH..
3. IlpumeHeHHE TEPMOHEYCTOMYMBBIX areHTOB.

YT1Bepxaato:
« _» 20 T 3as. kageopoti

7.4 Tekymuii KOHTPOJIb

Oopa3zen 3axaHust

1. W3MeHeHHsI yIPYroeMKOCTH IJIacTa

— Paccmortpenue nuarpaMm U3MEHEHUS T1acTOBOro AaBieHus P, nenpeccun AP u mimoTHoCTH
3akauuBaemMoil Bojbl d (a), K03 (PUIIMEHTOB MPOIYKTUBHOCTH I10 KUAKOCTH ax U HEPTH

— Paccmotpenue auarpaMm BIUSIHUS CBOMCTB (uiIbTpyromerocs (rounaa Ha negopManioHHbIe
M3MEHEHUS TPOHUIIAEMOCTH HU3KOITPOHUIIAEMOT0 MECYaHHKa T1acTa

2. IlpumeHeHHe MEHHBIX 0apbepoB HA HEPTAHBIX MECTOPOKIECHUSX

— OOmue cBeacHUs

— TexHomorus npuMeHEHUs TIEH

— Amnanmm3 3aBuUCHMOCTE OT JAeOUTOB MO He(TH, MO KUIKOCTH, OOBOAHEHHOCTH IS
JIOOBIBAIOIICH CKBaKWHBI M 00BbEMa 3aKaYKW B HATHETATEIbHYIO CKBOXKHHY



OnucaHue nokasarejiei u KPpUTCPUCB OLICHUBAHUS KOMHGTGHHHﬁ Ha Pa3IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH, OIMHUCaHUC HIKaJbl OLICHUBAaHUA.

Taoauna 6
Iia eMbIe De3 a 0CBOE Kpurepun oneHuBaHusi pe3yJibTaToB 00y4eHM sl HanMeHOBaHHE
JAHUPYEMBI JBTATHI 0CBOCHHUSA
Py KOMI:I ez — MmeHee 41 0aJ110B 41-60 6a10B 61-80 0a10B 81-100 6annoB OLIEHOYHOI'0
o (Hey10BJIETBOPUTEIbHO)|(Y10BJIETBOPUTEIbHO) (xopomo) (OTJIMYHO) cpeacTaa

ITK-4. CiocoOGHOCTh OCYIIECTBIISTH ONEPATUBHOE COMPOBOXKIICHUE TEXHOIOTUYECKHX ITPOIIECCOB B COOTBETCTBUU C BRIOPaHHOM chepoit MpodecCHOHATHHOM

JEeATeNTbHOCTU
3HaTh: TEXHOJIOTUYECKUE MTPOLIECCHI B CdopmupoBaHHbIE

port (bopmup ’ CdhopmupoBaHHbIe
obOnactu HedTEerasoBoro jaena Jyuist ®dparMeHTapHbIe HO CcoJieprKaline

Henonneie 3Hanus CUCTEMaTUYECKUE

opraHu3ani  paboThl  KOJUICKTHBA 3HaHHUA OTJIeTIbHBIE TIPOOEITBI SHAHS
HCIIOJIHUTEINEH. 3HAHUSA
Ymers: [IPUHUMATh
HCIIONHUTENbCKHE  PELICHHA  MpH YMeHust noJHbIE, CopMupOBaHHbIe
pa3dbpoce MHEHUH U  KOH(IHKTE Yactuynsle ymeHnusa | Henonnele ymeHus JIOITyCKaIOTCA
UHTEPECOB,  ONPENEIUTh  MOPSAOK HEeOOoJIbIINE OIIUOKH YMCHHA

BBITIOJTHEHUS padoT.

Buanerb: HaBBIKAMHU  ONEPATHBHOIO
COIIPOBOXKICHHS TEXHOJIOTUYECKUX
HPOLIECCOB B 00JIACTU HEPTEra3oBOro
Jena.

YacTuyHOE BJIaJIEHUE
HaBBIKAMU

Hecucrematnueckoe
HpI/IMeHeHI/Ie HaABBLIKOB

B cucrematnueckom
MIPUMEHECHUN
HaBBIKOB
JIOTyCKaIOTCS

VYcmemnoe u
CUCTEMATHYECKOE
MIPUMEHEHNE HaBBIKOB

3agaHus s
KOHTPOJIBHOU
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OuIIeTHI

ITK-9. CiocoOHOCTh MPOBOANTH MPHU

KIIaJJHBIC HAYYHBIC UCCIIC

OCTH

OBaHU 10 MpobieMam HedTera3oBOi OTPaciu B COOTBETCTBUM C BRIOpaHHOM cepoit
npodeccHoHaBLHOM e TeNbH

3HATh: METO/IBI aHAJIHM3a HH(POPMAIUN
MO0 TEXHOJOTHMYECKUM TpolieccaM H
paboTe TEXHHYECKHX YCTPOWCTB B
He(dTera3oBoii OTpaciy.

®parMeHTapHbIC
3HAHUS

Hemnonurle 3HaHus

CdopmupoBaHHEIE,
HO cojiep Kariue
OTJIeTIbHBIE TIPOOEITHI
3HAHUS

CdhopmupoBaHHbIe
CHCTEMAaTHYECKHE
3HAHHS

Samanus Ui
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OMIIeTHI




YMmers: 11aHupoBaTh U INPOBOAUTH

He00X0IMMBbIe AKCIIEPUMEHTHI,
CdopmupoBaHHEbIe,
oOpabaTpiBaTh, B TOM 4HCIE C CdopmupoBaHHbIE
®parmeHTapHbIe HO coJieprKaliue
HCIIOJIb30BaHUEM MPUKIIATHBIX Henonnusie 3Hanus CUCTEeMaTUYEeCKue
3HaHUA OTJICTbHBIC TIPOOECIIBI
MIPOrPaMMHBIX MPOJYKTOB, SHAHISL 3HAHUSA
MHTEPIPETUPOBATh  pE3yNbTaThl U
JIeJIaTh COOTBETCTBYIOIINE; BHIBOIBI.
Bnanerb: HaBbIKaMHM HCIOIB30BATH
(bU3HKO-MaTeMaTHYECKUN amnmnapar CdopmupoBanubie,
CdopmupoBaHHbIE
TUTSE peuieHus pacyeTHo- ®parMeHTapHbIe HO COJIeprKalliue
Henonnusie 3Hanus CUCTEeMaTUYEeCKue
AHAJIMTUYCCKUX 3a7a4, BOSHUKAIOIUX 3HaHHUA OTJICTbHBIC TIPOOECIIBI SHAHS
B x0/1e npodeccunoHanbHOM 3HAHUS

ACATCIIbHOCTH.




8. OcobennocTn peanu3anv JTMCHUILIMHBI JJI1 HHBAJIU/I0B U JIMI ¢ OrPAaHUYCHHBIMH
BO3MOKHOCTAMMU 3/10POBbA

Jliis ocyiiecTBICHHs MPOLEAYp TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM
aTTecTallid OOYy4alolMXcs CO3MaHbl (DOHABI OIEHOYHBIX CPEJICTB, aJalTUPOBAHHBIC IS
MHBAJIUIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS W MO3BOJIAIOIINE OIICHUTH
JTOCTKEHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOW MporpamMme pe3yabTaToB
o0y4eHHUs: U ypoBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETEHIIUH, 3asIBICHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallud JJis  CTYJSHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYAJIbHBIX TCUXO(QU3NUYECKUX OcoOeHHOCTeN (YCTHO,
MUChMEHHO Ha OyMmare, MUCBMEHHO Ha KOMITbIOTEpe, B (GopMe TeCTHpoBaHUs U T.m.). llpum
TECTUPOBAHUU JJIsl CIAO0OBUISAIIMX CTYACHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C
yKpynHeHHbIM 1mpudrom. Ha »5k3aMeH mnpuriamaercss CONPOBOXKIAIOMIUIM, KOTOPBIA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyAEHTY. I[Ipm HeoOXOauMOCTH CTYIEHTY-
WHBAJIUIY MPEIOCTABISCTCS TOTIOJHUTEILHOE BpeMsl Ui TIOJTOTOBKM OTBETa Ha dK3aMeHe (WIn
3auere). OOywaromuecs ¢ OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M 00ydYaromiuecs
WHBaJIUABI 00ECIEYNBAIOTCS TEYATHBIMU W DJEKTPOHHBIMH 00pa30BaTENbHBIMH pPeCypcaMu
(mporpamMmpbl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOW paboThl W T.A.) B dopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCTIPUATUS WH(OPMALIUU:

1) JUIS. MHBAJIMOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cJembIX: 33/IaHus N7 BBIOJIHEHUS HAa CEMHUHApaX M MPAKTHYECKHX 3aHATHSX
oopmisitoTcst penbedHO-ToueyHbIM pUPTOM bpaiinsg niau B BUIE MEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM IPOrPaMMHBIM 00eCrieYeHHEM
JUISL CTIETIBIX, JINOO 3aYUTHIBAIOTCS ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHuUs BBITIOJIHSIOTCS Ha Oymare
penbedHO-TOYCHHBIM mIpuGTOM bpaing uiam Ha KOMOBIOTEPE CO CIEIHUATU3UPOBAHHBIM
IPOrpaMMHBIM 00OECTIEYEHUEM /TS CIIETIBIX JTMO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00 yYarouMCs
JUISE BBITIOJIHGHUS 3aJaHUS TIPU HEOOXOIMMOCTH MPEAOCTABISIETCS KOMIUIEKT MHChMEHHBIX
MPUHAJIKHOCTEH 1 Oymara ajisi mucbMa pebepHO-ToueuHbIM mpudTom bpaiiis, koMnbroTep co
CHEIUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUSHUEM JIJIS CIICTIBIX;

- ISl CJIa0OBHASIIIMX: 0OecTeynBaeTCsl MHAUBHIyaIbHOE PAaBHOMEPHOE OCBEILICHUE HE
meHee 300 1roKC; OOydYarommMmcsl JUIS  BBINIONHEHHWS 3aJaHus TOpH  HE0OXOIUMOCTH
MPEIOCTABIISETCS YBEINYUBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAaK)K€ UCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPONCTB; 3aJaHUs JJIs BBHITIOJHEHUS 3aaHuii 0(hOPMIISIOTCS YBEINICHHBIM
mpuQTOoMm;

2) JUTSL UTHBAJIUOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI O CJIYXY:

- A8 TIYXHX M cJa00CJbIIIAIIMX: O0ECHeurBaeTcss HalW4he 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIONB30BaHUS, TMPU  HEOOXOAUMOCTH  OOydaromuMmcs
NPEIOCTABIAETCS  3BYKOYCWJIMBAIOIIAsl — amnmapaTypa  WHIUBUAYaIbHOTO  TOJb30BaHUS;
MPEIOCTABIISIOTCS YCIYTH CYpAONIePEBOTINKA;

- UIl CJeNOrJyXHMX JIOIyCKAaeTcs MPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOUIETO YCIyTU
TUdIOCYpIOTIEpEBOIUNKA (IOMUMO TPEOOBAHUM, BBHITIOIHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TITyXUX);

3) IUISL JIMLL C TSDKETIBIMU HApYIICHUSIMU PEYH, TIIYXUX, CIa0O0CIBIIIANIMX JIEKIUU U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOopMe, MPOBOJATCS B MUCbMEHHOU (hopMe;
4) JUIS. NHBAJIMJIOB U JIUL] C OTPAHUYEHHBIMA BO3MOKHOCTSIMH 3/10POBbsI, HMEIOIIMX

HapylLIeHUs1 ONOPHO-ABUIATEJIbHOI0 anmnapara:

- JUId JIALI C HapyMEHUSMH OIOPHO-ABUTATEILHOTO amnmapaTa, HapylICHUSAMHU
JIBUTATEIbHBIX (DYHKIHMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 3aJ[aHUsI BBIMOJHAIOTCS Ha KOMITBIOTEPE CO CHELUAIM3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieueHreM WM HaTMKTOBBIBAIOTCS ACCHCTEHTY; BHITIOIHEHHE 33aJaHNH (TECTOB, KOHTPOJIBHBIX
paboT), MpoBOAMMBIE B TUCHbMEHHOM ()OpMe, IPOBOAATCS B yCTHOU (popMe ImyTeM onpoca, Oeceibl
¢ 00OyJaronmcs.



10.

9. Y4eOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 0O0ecnevyeHue TUCHUILINHBI

DUBHKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHI: METOANYECKHE YKa3aHUsl / COCTaBUTETH M.
E. Konnakos, E. B. [letpoBa, A. @. JIpecBsunukoB. — Kazanb: Kazanckuii HalluOHAJIbHBIN
MCCIIEIOBATENILCKUIM TEXHOJIOTUYECKU yHUBepcuTeT, 2016. — 64 c. — ISBN 2227-8397. —
TexcT : a1eKTpOoHHBIH // DnexTponHo-0nbmuoreyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/63530.html.

Bepemaruna, 1. A. IHHOBanmoHHBIE TEXHOJIOTHH. BBeieHne B HAHOTEXHOJIOTUH : Y4eOHOe

nocobue / S. A. Bepemaruna. — Kazanp : KazaHnckuii HallMOHAIBHBIN UCCIIEA0BATEIBCKUN
TexHojoruueckuil yausepcurer, 2009. — 115 c. — ISBN 978-5-7882-0778-0. — Tekcr :
AJICKTPOHHBIA // DnekTpoHHO-OuOmoreunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/61850.html
XaBkuH A.S. Hanorexnomoruu B 1oObue HedTH U raza // M.: HedTs u ras, uza.2, 2008. —
171 c.
babak C.B. Dd(heKkTHBHOCTh TEXHOJIOTUH MHTCHCU(UKAIMU TOOBIYM HE(PTH W TOBBIIICHUS
HedTeoTnaun 1aactoB [OnekTpoHHBIH pecypc]/ babak C.B.— DnekTpoH. TEKCTOBBIE
nanueie.— M.: T'eomndopmmapk, ['eomndpopm, 2008.— 108 c.— Pexum mocryma:
http://www.iprbookshop.ru/16888.html.
Hedtp u ra3 [Dnexrponnsiii pecypc] /- M. : I'opras kuura, 2013. - 272 ¢. - ISBN 0236-1493-
2013-48 - Pexxum moctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
0) OononHumenvbHas Iumepamypa:
Heds u ras [Dnexrponsslii pecypc] /- M. : 'opnas kuura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum nmoctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
[MomzeMHuas ruapomMexaHuka [DNEKTPOHHBIA pecypc] : ydueOHOe mocoOue Ha aHTIHICKOM
s3eike / A. B. Xanmzens, [1. H. JluBunnes, H. M. Kiiumenxko, A. O. lllectepenb. — DaeKTpoH.
TeKcToBbIe fanHbIe. — CtaBpormnois : CeBepo-KaBkasckuit Gpenepanbhblil ynusepeutet, 2016.
— 149 ¢. — 2227-8397. — Pexxum nmoctyma: http:// www.iprbookshop.ru/66012.html
Ksecko b.b. Metoabl U TEXHOJIOTUU MOAJEPKAHUS IUIACTOBOIO JABJICHUS [DJIEKTPOHHBIN
pecypc]: yuebnoe mocodue/ Ksecko b.b. - M. : Undpa-Unmxkenepus, 2018. - 128 c. - ISBN
978-5-9729-0214-9 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.
[etpakoB [I.I'. PazpaboTka HE(TIHBIX M Ta30BbIX MECTOPOXKACHUH [ DIEKTPOHHBIN pecypc]:
yueOnuk/ IlerpakoB JI.I'., Mapgamos J[.B., Makciotua A.B.— DJEKTpOH. TEKCTOBBIC
nannapie.— CII6.: HannonanbHbIN MUHEpaTbHO-CHIpbeBOI yHUBEpcuTeT «I opHBbIii», 2016.—
526 c.— Pexum pocryna: http://www.iprbookshop.ru/71703.html.
[IpumeHeHHEe  MOBEPXHOCTHO-aKTUBHBIX  BEHIECTB B MIpOIEccCaX  MOATOTOBKH |
TPAaHCTIOPTUPOBKH HePTH [DnekTpoHHBIH pecypc|: moHorpadus/ H.EO. bamkupnesa [u
ap.]—  OmnekTpoH. TekcToBble JaaHHble—  Kaszanwb: KaszaHckuil  HalMOHAIbHBIN
HCCIIEIOBATENIbCKUIM TeXHOJIOTHYeckuid yHuBepcuteT, 2016.— 168 c.— Pexum nocryna:
http://www.iprbookshop.ru/62245 .html.

10. MarepuajibHO-TeXHHYECKOe oOecnedenne Tucuuiinabl «TeopeTnueckue
OCHOBBI (pa30BbIX NPEeBPALLECHUID

JU1d poBeIeHU JIEKLIMH MTOJIB3YIOTCA MJIaKaTaMHU, MAaKETAMH.

Texnuueckue cpeacTBa OOy4eHUS — COCPEJOTOYEHBI B JIAOOpaTOpUsX Kadeapsl

«BPOHI M» (11a6. 2-33 u 2-35).

B naGoparopuu conmepxarcs >IEKTPOHHBIE BEPCUU JICKIMH METOJMUYECKUX yKa3aHUU K

BBITIOJTHCHHIO IMTPAKTUYCCKUX 3az[aHm"1 .



CocraBuTeiu:
K.T.H., IoteHT kKadeapsl «k BPOHI'M»

K.T.H., Jo1eHT kadeapsr « bBPOHI M»

CorsiacoBauo:
3aB. xapeznpoit «BPOHI'M» K.T.H., nomeHT

Hupexrop AYMP k.¢-M.H., ZoneHT

/P.X. Monnaes/
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/M.A. Maromaesa/



