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I. AHHOTALIMS

1. Ilesb 1 3a7a4¥ IMCHHUILIMHBI

[lenpr0 OCBOEHMS JUCUMUIUIMHBI SBISETCS (POPMHUPOBAHUE Y OOYyYarOIIMXCS
HNEPEUYUCIIEHHBIX HUXE MPO(PECCHOHAIBHBIX KOMIETEHUUH, TPeOYyIOIMMX OCBOCHMS
COBPEMEHHBIX MPEACTaBICHUN O (PU3NYECKUX MPOIECCax W TEXHOJOTHSX, JIeKAIIUX B
OCHOBE CO3/IaHUs CTPYKTYP MUKPO- U HAHO3JIEKTPOHHKHU.

3aayaMy OCBOEHMSI JUCLUIUINHBI SIBIISFOTCSL:

- W3YYCHHME HAyYHBIX OCHOB ()OPMHPOBAHMS HOBBIX CBOWMCTB MaTEpHUaJOB B
MHUKPO- M HAHOCTPYKTYPHOM COCTOSIHUHM, @ TaKXX€ IPU HCIOJIb30BAHUU MHUKPO- U
HAaHOMATEPHAJIOB B KaUeCTBE 0OBbEMHBIX MOJIU(UKATOPOB U OKPBITHIA;

- OCBOCHHE TEOPETUYECKUX OCHOB COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOOB
CO3JaHMs U UCCIIEIOBAHNS MUKPO- 1 HAHOMATEPHUAJIOB,;

- 3HaHME oOJlacTell NPUMEHEHUS MHKPO- M HAaHOTEXHOJOTHWW, MOHHMAaHHE
MEPCIEKTUBBI UX PA3BUTHS;

- OpuoOpeTeHHe  OmbITa  CAMOCTOATEIBHOW  HAyYHO-TIOUCKOBOM U
HCCJIEI0OBATENbCKOM  JIEATEIbBHOCTH B O0JacTM MHUKpPO- M HAHOTEXHOJOTHH C
IPUMEHEHUEM CHELMATU3UPOBAHHBIX MH(OPMALMOHHBIX PECYPCOB U MPOTPaMMHOTO
oOecreyeHusl.

- chopmMupoBaTh MOHSATUMHBIM ammapaT HAy4yHOro 3HaHUS B o0nacTu
HAHOTEXHOJOTMH JUIsl TOCIEAYIOUIEr0 IPUMEHEHUsS B IPAKTUYECKOW HAy4YHO-
MOMCKOBOM M HCCIIEIOBATENbCKON JAESITENIbHOCTH B c(epe TEXHOJOTHM IMOTy4YeHUs

MHUKPO-, HAHOMaTE€pPHAJIOB, & TAK)KE€ CYOMUKPOHHBIX M HAHOTIOKPBITHA.

2. Mecro nucuuniannsl B cTpykrype OOII

Juciurmnaa  «PU3UKO-XUMHUUYECKUE OCHOBBI MHUKPO- U HAHOTEXHOJIOTMID)
n3ydaercs B Mojyjie Pusnka KOHAECHCUPOBAHHOTO cocTosiHUs bnoka 1. JIucuurimHbl
4acTHh y4eOHOTO I1aHa, (OpMUPYEMOM ydaCTHHUKaMH 00pa30BaTEIbHBIX OTHOIICHUI.
N3yuyeHne naHHOW JUCLMILIMHBI HEOCPEACTBEHHO CBSI3aHO CO CIEAYIOIIUMHU Kypcamu
y4eOHOrO IJ1aHa:

- ®u3uKa KOHJICHCUPOBAHHOTO COCTOSIHHUS BEIIECTBA;



- Ou3uKa MOBEPXHOCTU U HU3KOPA3MEPHBIX CUCTEM,;

- HanoTtexHonoruu B pu3nke KOHAEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA.
[locne o3HaKOMJIEHUS C KypcOM JIEKUMHA CTYHAEHTBl JOJDKHBI  yMETh
KBAJIM(UIMPOBAHHO MOJIXOJUTh K IIOCTAHOBKE 3a/1a4, BEIOOPY 0OBEKTOB MCCIEAOBAHUS
B CBSI3U C UX CTPOEHUEM U CTPYKTYPOM IPU PEIICHUN HAYYHBIX U HAYYHO-IIPUKIIAIHBIX
npoOjeM, CBA3AaHHBIX C  HAYYHO-HMCCIIEJOBAaTEIbCKOM  MPAKTUKOW,  HAy4YHO-
UCCIIEIOBATENbCKON PAabOTONM M IMOATOTOBKOW BBIMTYCKHOW paboOThl OakanaBpa is
WUTOrOBOM IOCYyAApPCTBEHHON aTTECTALNH.

BxomgHoW KOHTPOJIb HE IPOBOIUATCH.

3. O0beM JMCHMILIMHBI: 2 3a4eTHBIE €IUHUIBI, /2 aKaJeMHUYECKUX Jaca, B TOM
quce.
KOHTAKTHAasl ayJAUTOPHAas padoTa: Jekiuu 28 4acos,;

camocTosiTeIbHAast padora: 44 Jaca.

4. HﬂaanyeMble PE3YJIbTATHI Oﬁy‘leHl/IH o JUCHUIIJIMHE, COOTHECCHHBIC C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeIbHOM MPOTrPaMMBbI

ITnanupyemsble pe3ynbTaThl OCBOCHHS

00pa3oBaTeNbHON POTrPAMMBI

(bopMupyemMbie KOMIIETEHITUH )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110 TUCIHUILIMHE

IMK-2. CriocoOeH BBIMOIHATE JKCIIEPUMCH-
TalbHyl0 paboTy B o0nactu GU3MKUH U
oopMIsTE pe3yNbTAaTHl HMCCIENOBAHWUN W
pa3paboToK.

[1K-2.1. TIpoBOOUT SKCIEPUMEHTAIBHBIE HCCIIEI0-
BAaHMs C IPUMEHEHHUEM HAay4YHO-HCCIENOBATEIBCKOIO
000pyZI0BaHHSA B COOTBETCTBHM C YTBEP>KJIEHHBIMU
METOAUKAMU.

IMK-3. Crioco0GeH COMpOBOXIaTh THUITOBBIC

TCXHOJIOTHYCCKUC TIPOLECChI B obactu
MaTCpruaJIOBCACHUSA n TCXHOJIOT'NH
MaTcpHraIoB

[1K-3.1. OcyiecTBisier  aHanu3
MaTepHaloB;

[1K-3.2. OuneHuBaer BIUSHUE TEXHOIOTHYECKUX
(GakTOpOB  THUIOBBIX PEKUMOB TEPMHUECKOM U
XUMHUYECKOH O00pabOTKM Ha CBOICTBA U CTPYKTYpPY

MaTCpHraJIOB.

CTPYKTYpBI

5. @opMa NpPOMEKYTOYHOM ATTECTALMUA U CEMECTP NMPOXO0KICHUSA

3a4er B 6 ceMecTpe.

6. SAI3bIK NpenogaBaHusA. PyCCKUM.




1. Conep:xanne TUCHHUILINHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3aeiam) ¢
YKa3aHMEM OTBEJAEHHOr0 HAa HHUX KOJHMYEeCTBA aKaJeMH4YeCKHMX 4YacOB U BH/IOB
Y4eOHBbIX 3aHATHH.

1./lu1s1 cTy1IeHTOB 04HOM (pOpPMBI 00yUeHHSI

KontaktHas |CamMocrosiTesibHas
Bcero | pabora (dac.) | pabota, B TOM
(dac.) yucie Koarpois
(gac.)

VYyebOHast mporpaMma — HAMMEHOBAaHHE Pa3JICJIOB U TEM
Jlexuuu

Pu3NKO-XMMHYECKHE OCHOBBI MHUKPO- U HAHOMATECPHAJIOB, METOAbI UX HCCJIECT0BAHUA

BBenenue, nenu u 3amaun Kypca. OU3NKO-XMMUYECKUE
OCHOBBI MHUKPO W HaHomarepuainoB. Kiaccudpukarus 6 2 4
MHKPO U HAHOOOBEKTOB.

CBolicTBa MHKpPO- M HaHOpPa3MEpHbIX OOBEKTOB
HNOJIMKPUCTAIIIMYECKUX, aMOP(HBIX M OpPraHUYECKUX 16 6 10
MaTepHalioB.

MeTto/1b1 HccieIoBaHUSI HAHOMATEPUaJIOB:

1) MeTOBI ONTHUUECKON MUKPOCKOIIUHY;

2) pactpoBass U MPOCBEUUBAIONIAS  DIIEKTPOHHAS
MUKPOCKOITHS,

3) 30HIOBas  aTOMHO-CWJIOBas U  TyHHeEIbHas 16 6 10
MUKPOCKOITHS,

4) nazepHasi MUKPOCKOTIHS;

5) MarHUTHO-CUJIOBAst MUKPOCKOTIVS;
6) CieKTpaJbHBIN aHAJIN3.

MeTtoabl MOJIYY€HUSI MUKPO- 1 HAHOMATECPHAJIOB, OCHOBbLI HAHOTEXHOJIOTHH

Mertoabl OTy4YeHUsI MUKPO- M1 HAHOMATEePUAJIOB:
1) MUKpOYacCTHL, HAHOYACTHULI, HAHOKJIACTEPOB;
2) NOPUCTBIX MUKPO U HAHOMATEPHUAJIOB;

3) KOMITAKTHBIX HAHOMATEPHAJIOB;

o 146 6 10
4) NIEHOK U MOKPBITUH;

5) TONMMMEpPHBIX M KOMIIO3UTHBIX MHKPO U HaHO-
MaTepHaJioB;

6) 30H/10BbI€ TEXHOJIOTHH U JUTOrpadus.

[TepcriekTHBBI MPUMEHEHHSI MUKPO- 1 HAHOMAaTEPHUAJIOB:
1) anexkTponuka u HHGOPMALIMOHHBIE TEXHOJIOTUH;

2) MmeaunHa U HapMaKOIOTHUS;

3) TouHasg MEXaHWKa, ONTHUKA; 16 6 10
4) MalIMHOCTPOEHHUE, TPAHCIIOPT; OXPaHA OKPYIKaIOIIEH

Cpeibl.

3auer: 2 2 0

HUTOI'O: 72 28 44




I11. O6pa3oBaTebHbIE TEXHOJIOTHH

Y4yeOHasi nporpamMmmax-

HAHMEHOBaHUe Pa3/iesIoB U TeM (6 OO0pa3zoBatenbHbIE
Bun 3ansarus
CMpPO2OM COOMEemcmeuu ¢ TEXHOJIOTUH
pazoenom || PIIJ])

BBenenue, menu u 3amadd  Kypca. Jlexuumn Nznoxenue TEOPETUUECKOTO
DU3NKO-XUMUYECKUE OCHOBBI MHKPO MaTepuaia (IIpe3eHTarLusl)
u HaHomarepuanoB. Kiaccubukanus AKTHBHOE CIIyIIaHHUE.
MHUKpPO- U HAHOOOBEKTOB. ['pynnoBoe penieHue 3a1ad.
CBoiicTBa MUKPO- M HAHOPa3MEPHBIX Jlexuuu N3noxenue TEOPETUYECKOTO
00BEKTOB MMOJIUKPUCTATTNYECKHUX, Marepuana (Ipe3eHTaLlHs)
aMOp(HBIX ¥ OpPraHMYECKUX MaTe- AKTHBHOE CITyIaHue.
pUATIOB. I'pynnoBoe pemenue 3aaay.
Mertonapl ucCIEeOBaHUS HAaHOMATe- Jlekuun N3noxenue TEOPETUYECKOTO
pHaoB: MaTtepuaa (Ipe3eHTaIus )
1) Meroapl ONTHYECKOM MHUKpOC- AKTHUBHOE CIIyLIaHUeE.
KOIUH, ['pynnoBoe perenue 3a1ad.
2) pactpoBas M IPOCBEUMBAOILAsS
ANEKTPOHHAS] MUKPOCKOTIHS;
3) 30HAOBas AaTOMHO-CWJIOBas U
TyHHEJIbHAsi MUKPOCKOIIHS;
4) nazepHasi MUKPOCKOTIHS,
5) MarHUTHO-CUJIOBAsi MUKPOCKOTIHS,
6) CrieKTpaJbHbIN aHAJIN3.
MeToapl  MOMYy4YeHHS]  MUKPO- H Jlexumn Nznoxenue TEOPETUIECKOTO
HaHOMAaTEePHUaJIOB: MaTepuaia (IIpe3eHTALN)
1) MMKpOYacTHI, HAHOYACTHL, HAHO- AKTHBHOE CIIyniaHue.
KITACTEPOB: I'pynnoBoe pemenue 3agay.
2) TM[OpUCTBIX MHKpPO- U  HaHO-
MaTepuasos;
3) KOMIAKTHBIX HAHOMAaTEPHUAJIOB;
4) NJI€HOK U MOKPBITHIA;
5) TNONMMEpPHBIX U KOMIIO3UTHBIX
MHUKpPO- U HAHOMAaTEPHUAJIOB;
6)  30HIOBBIE  TEXHOJIOTMH U
auTorpadus.
[IepcnexkTuBEl IPUMEHEHUS MUKPO H Jlexunn N3noxenne TEOPETUYECKOTO

HAaHOMATEPHAJIOB:

1) anekTpoHrka M MH(OPMaLOHHBIE
TEXHOJIOTHH;

2) MmeaunuHa U (HapMaKoIOTHs;

3) TouHas MEXaHHMKA, ONTHKA;

4)  MaIIMHOCTPOCHUE, TPAHCIOPT;
OXpaHa OKPYXKaloIIe cpebl.

MarepHaia (Ipe3eHTaius)
AKTHUBHOE CITyIIIaHUE.
I'pynnoBoe perieHue 3a1au.




HpOBCI[CHI/IC JICKIIMOHHBIX 3aHATUH 10 JUCIIUITIIMHEC OCHOBBIBACTCA Ha aKTHBHOM

METOIEC O6y‘IeHI/I$[, IIpH KOTOPOM YyYHalIMECsSa HE IMACCHBHBIC CIIYIIATCIIM, 4 aKTHBHBIC

Y4aCTHHUKH 3aHATHA,

OTBCHAKOIMMEC  Ha

BOIIPOCHI

npenogasaresss.  Bompocsl

IMPCIIoAaBaTCIIA HAIICJICHBI Ha aKTHBU3AIIUIO IIPOUCCCOB YCBOCHUA MAaTCpHaAlIid, 4 TAKIKC

Ha pa3BUTHUC JIOTUYCCKOI'O MbIIIJICHUA. HpCHOI[aBaTeJ'II) 3apaHeC HaMCHacT CIIMCOK

BOIIPOCOB, CTUMYJIMPYIOHNIMX aCCOOMATHBHOC MbBIINIJICHUC W YCTAaHOBJICHHC CBSI3EU C

paHEC OCBOCHHBIM MAaTCPUAJIOM.

IV. Onenounble MaTepuaJIbl VISl MPOBeIeHUs] TEKYylLlel U MPOMEKYTOYHOM

arTrecranumn

IMacnopTt GoHaa OLIEHOYHBIX CPECTB

HaumeHnoBaHnue
Kountpoanpyemsie pa3aenbl dopmupyemast OLIEHOYHOI'0 1} O] T ETp———
(TemMbl) TUCHMILIIHHBI KOMIIETeHIIUS cpeacrBa/ Cnocod
aTTecTaluu
Tema: BBenenue, 1eiau u 3agadu T1K-3 Paznen Tecra / O6mmas cymma 6aios,
Kypca. DOHU3NKO-XUMHYECKHE IMHCHMCHHBIN KOTOPBIE MOTYT OBITh
OCHOBBI MHKpPO- W HaHOMAare- MOJTyYEHBI 32 pa3/en
puasioB. Kimaccudukamusi MUKpO- tecra (Bkiag 20% ot
1 HAHOOOBEKTOB. obmero yncia 6amioB).
Tema: CBoiicTBa MHKpPO- U I1K-2, ITK-3 Pasgen tecra, O6m1as cymma 0asios,
HAaHOPA3MEPHBIX O0OBEKTOB MOJH- ITouckoso- KOTOpBIE MOTYT OBIThH
KPUCTAJUTMYECKUX, aMOPPHBIX U HCCTIEOBATENIbCKasl |  TOYUYEHBI 3a pa3zel
OpraHUYEeCKUX MaTEPHAIIOB. pabora / tecra (Bkiag 20% ot
MMCbMEHHBIN oO1uiero uncia 6ansos).
OO6m1ast cymma 6aios,
KOTOpasi MOKET OBIThH
MOJIy4YeHa 3a MOMCKOBO-
HCCIIEI0BATENbCKYO
pabory.
Tema: MeToasl wucCIEeIOBAHUSI [1K-2, IIK-3 Paznen tecra, O6mmas cymma 6aos,
HaHOMAaTEPHUAJIOB: ITouckoso- KOTOPBIE MOTYT OBITh
1) MeToasl ONTHUYECKOW MHUKPO- HCCJIeIOBATENbCKAs | MOJIyYEeHBI 3a pa3ieln
CKOIINU; pabora / tecta (BKimag 20% ot
2) pacTpoBasi U MPOCBEUYHBAIOIIIAS MMCbMEHHBIN oOuiero uncia 6ansos).
AJIEKTPOHHAs] MUKPOCKOIIUS; O6mmas cymma 6aios,
3) 30HIOBas aTOMHO-CHUJIOBask W KOTOpasi MOKET OBIThH
TYHHEJIbHAsi MUKPOCKOIIHS; MOJIy4YeHa 3a MOMCKOBO-
4) nazepHasi MUKPOCKOIIHS; HCCIIE0BATENbCKY IO
5) MarHuTHO-CHUJIOBAas MHUKPOC- pabory.
KOIIUS,
6) CeKTpaJbHBIN aHAIH3.
Tema: Mertoanl MOJIyYEeHUS [1K-2, T1IK-3 Pazgen tecra, O6mmas cymma 6aios,

MHKPO- 1 HAHOMATCPHUAJIOB:

ITouckoBo-

KOTOpBIE MOTYT OBITh




1) MuKpoOyacTUl, HAHOYACTHII,
HaHOKJIACTEPOB;
2)  NOOpPUCTBIX  MHKpPO- H
HaHOMaTEPHAJIOB;

3) KOMIIaKTHBIX HaHOMAaTepua-
JIOB;

4) NJI€HOK U NOKPBITH;

5) NOJIMMEpPHBIX U KOMIIO3UTHBIX
MHUKpO- 1 HAHOMAaTEpHaJIOB;

6) 30HIOBBIE TEXHOJOTMH M

HUCCIEI0BaTENLCKAS
pabora /
NUCHMEHHBIN

MOJTyYEHBI 32 pa3e
tecra (Bkian 20% ot
o01miero uncia 6aios).
O6mas cymma 6asios,
KOTOpasi MOKET OBITh
MOJTy4eHa 3a TOMCKOBO-
U CCIICJIOBATEIIBCKYIO
pabory.

auTOoTrpadusl.
[IK-2, IIK-3 Pasnen Tecra, O6mas cymma 6asios,

Tema: IlepcriekTuBbl IpUMEHE- ITouckoBo- KOTOpBIE MOTYT OBITh

HUSI MUKpPO- M1 HAHOMAaTEepHUaJIOB: UCclIeloBaTeNbCcKas |  IOJYYEHBI 3a pa3aes

1) onextponuka u wuH(pOpMa- pabora / tecta (Bkiag 20% ot

LIUOHHBIE TEXHOJIOTUH; MCbMEHHBIN oOmiero yucna 6awuioB).

2) MeauuuHa U (papMaKoJIorus; O61mas cymma 6aios,

3) TouHas MexXaHHKa, ONTUKA; KOTOpast MOXKET ObITh

4) MalIMHOCTPOEHUE, TPAHCIIOPT; IIOJIy4Y€Ha 3a IOMCKOBO-

OXpaHa OKpYXKarollei cpe/bl. UCCIIEI0BATEIbCKYIO

pabory.
TexHoJ0rnuecKas KapTa
HaunmenoBanue Cpoxu Mxana
OLIEHOYHOT 0 Kpurtepuu onennBanus
BBINOJIHEHUS OlleHUBAHUS
cpeacTBa

Tect (comepxut 5 B TEUECHUE MaKCUMaJIbHBbII 18-20 6annoB - 91-100% mnpaBUIBHBIX

pas3zenos, ceMmecTpa YPOBEHB OTBETOB — BBICOKUI YPOBEHb 3HAHMIA;

COOTBETCTBYIOIINX 20 6anos 15-17 oGammoB - 71-90% %

TeMam NPaBWIBHBIX OTBETOB — JIOCTATOYHO

JUCLUTUIAHBI) BBICOKUH YpOBEHb 3HAHUH;
13-14 GamnoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEAHUIN YPOBEHb 3HAHU;
11-12 6amnoB - 51-60% mnpaBUIBHBIX
OTBETOB — HU3KHUM YPOBEHb 3HAHU;
menee 10 6amnos - 0-50% npaBUIIBHBIX
OTBETOB — OYEHb HU3KHH YPOBEHBb
3HaHUM.

ITouckoBo- B TEUCHHE MaKCUMaJIbHBIN 80 OamIoB - CTYAEHT MOJHOCTBIO

HCCIIEI0BATENIbCKAS ceMecTpa YPOBEHb BeimosIHWI  3aganue [IMP, mnoxasan

pabora (IT1P) 80 GayioB OTJINYHBIE 3HAHUS U YMEHHUS B paMKax
YCBOGHHOTO  y4eOHOrO  Marepuaia,
[P odopmieHa akkKypaTHO H B
COOTBETCTBUU C  TPEIbSIBISIEMBIMU
TpeOOBaHUSMU.
70 ©OamioB - CTYAEHT TOJHOCTBIO
BeimoHuN 3aganue IIMP, moxazan
OTJIMYHBIC 3HAHUS U YMEHHS B PaMKax
YCBOEHHOTO  y4eOHOro  Mmarepuania,
[TNP  odopmiena akkypaTtHo, C
HEOOJIPIIIMIMKA ~ HEAOYeTaMH M B




COOTBETCTBUU C  MPEIbSABISIEMbIMU
TpeOOBAHUSIMU.

60 OamIoB - CTYACGHT TMOJHOCTHIO
BeIOJHUI 3amanue IIMP, mokazan
XOpOIlIMEe 3HAHUS W YMEHHUS, CMOT
000CHOBATH OIITUMAJIBHOCTE
MPEAJIOKEHHOTO penieHus, eCTh
Henoctatku B odopmiienuu [THP.

50 OamIoB - CTYACHT TMOJHOCTHIO
BeIoJHUI 3amanue IIMP, mokazan
XOpOIlIMe 3HAHUS U YMEHHs, HO HE
CMOI 00OCHOBAaTh  OINTHUMAJILHOCTH
MPEAJIOKEHHOTO penieHus, eCTh
Henoctatku B odopmiienuu [THP.

40 OammoB - CTYACHT TMOJHOCTBIO
BbINOJAHUI 3aaanue [P, Ho nomycTun
HEKOTOPbIE HETOYHOCTH, HE MPOSBUII
YMEHHUS MPaBUIBHO UHTEPIIPETUPOBATH
MOJTy4YEHHBIE pe3yNbTaThl, €CTh
HenmocTaTku B opopmiienun [THUP.

30 GamaoB - CTYAEHT MOJHOCTBIO
BbINOJHWI 3aaanue [P, Ho nonmycTun
CYILIECTBEHHbBIC HETOYHOCTH, HE
MIPOSIBUI YMEHUS MPaBUIILHO
WHTEPIPETUPOBATH MOJTy4YEeHHBIE
pe3yJIbTaThl, Ka4ecTBO OQOPMIICHHUS
[INP nmeeT HENOCTATOUHBIN YPOBEHb.
20 GamioB - CTYACHT HE TMOJIHOCTHIO
BbINONHUI 3aaanue [I1MP, Ho nomycTun

CYyILIECTBECHHBIE HETOYHOCTH, HE
IIPOSIBUT yMeHUs IIPaBUIILHO
UHTEPIPETUPOBATH ITOJTyYEHHBIE

pe3yabTaThl, KayecTBO O(OpPMIIECHUs
ITNP nmeeT HU3KUI YPOBEHB.

10 OamoB - CTyZIEHT HE MOJIHOCTHIO
BbIONHUI 3aganue [IUP, mpu sTom
MPOSIBUI  HENOCTATOYHBIA  YPOBEHb
3HAHMM W YMEHHMH, a  Takxke
HECIIOCOOEH TMOSICHUTh TOJy4YE€HHBIN
pe3ynbTar.

0 O6amioB - CTYAEHT HE BBIIOIHUI
3apanue [11P.




3aganus ais Tekymero KoHTpoJs (Tecr):

BapuaHT TecTa OTKPBLITOI0 THIIA, MPEANO0JIaraloiimi CB000JHOE CAMOCTOSITEILHOE

HM3J10KCHHUEC OTBETA NJIN BCTABKY CJI0BA/CJ0BOCOYETAHMS

1) Onumure Quznueckue CBOMCTBAa TBEPABIX TeJ, CYIIECTBEHHOEC H3MCHECHHE
KOTOPBIX MOXET MPOU3OMTH TPU JOCTIKEHWU CTPYKTYPHBIX JJIEMEHTOB pPa3MEpOB
HaHOOOBEKTOB

2) Onumure (QU3MYECKHE CBOMCTBA TBEPABIX TEJ, CYIIECTBEHHOE H3MEHEHHE
KOTOPBIX MOXET MPOU3OWTH TPU JOCTIKEHWU CTPYKTYPHBIX JJIEMEHTOB DPa3MEpOB
HaHOOOBEKTOB

3) Kakoii BKJ1aJ pOCCHIICKHE YUeHbIE BHECIIU B Pa3BUTHE HAHOTEXHOJIOT U

4) Kakve Wu3BECTHBI METOABI TIOJYYCHHsS] HAHOYACTHI], HAHOKIACTEPOB,
HaHOIIOPOILKOB?

5) Iepeuyunciivre ¥ ONMUIIATE BUIBI YIIICPOIHBIX HAHOTPYOHBIX CTPYKTYP

6) Urto Takoe nurorpadus?

BapuaHT TecTa 3aKpbITOr0 THIIA, MPEANOJAralolMi BbIOOP 0JJHOI0 NPABUJIbLHOIO

oTBeTAa:

1) ITomerniast TOHKUM CJION MOTYNPOBOJHUKA C Y3KOU 3aMpeniéHHON 30HOU MEXTy
IByMsl CIIOSIMM Marepuana ¢ OoJjiee IMIMPOKOW 3ampeniéHHOW 30HOM,
NOJIy4aroT:

- KBaHTOBY10 TOUKY;

- KBaHTOBY10O sIMY;

- KBanToBbIi1 6apbep;

- KBanToByto urmy.

2) Yto Takoe kaHTUiIeBep?

- KomnbrorepHslii 070K B CUII0BOM MUKPOCKOIIE;

- KomnbrorepHas mporpamma o0pabOTKH JaHHBIX CKAaHUPYIOIIET0 MUKPOCKOIIA,

- [loanosxka 1y1st 06pa3ioB B pacCTPOBOM MUKPOCKOIIE;

- 30H/1 B CKAHUPYIOIIEM CHJIOBOM MUKPOCKOIIE.

3) Kto BBeI B Hay4HYIO JIUTEpaTypy TEPMUH HAHOMATEPHAIIBI?



- I'. I'nenrep;

- K. U. Andepos,;

- P. ®eitaman;

- 3. Jlpekcnep.

4) Kakumu 00513aTeTbHBIMU CBOMCTBAMHU JOJDKEH 00J1aaTh KaHTUJIEBEP?

- JloJKeH MpOBOIUTH AJIEKTPUUECKUH TOK;

- JlokeH OBITH BBITIOJIHEH U3 MAarHUTHOTO MaTepuala,

- JlomxeH OBITH BHITIOJTHEH U3 3aKaJEHHON CTalH;

- JlokeH OBbITh THOKUM C U3BECTHOM YKECTKOCTHIO.

5) Kakoif MeToa He OTHOCHUTCA K OCHOBHBIM METOJAM IOJYUYEHHUS YTIIEPOJIHBIX

HaHOTPYOOK M HAHOBOJIOKOH?

- JlyroBou;

- JIazepHO-TEpMUYECKU;

- [IuponmuTnueckuii;

- BUOTEXHOJIOTNYECKUH.

6) Kakoe cBOMCTBO XapaKTEPHO ISl MUKPOIMYIbCUU?

- MuKposMynbCUU MTPO3pPAYHBIE KUIKOCTH;

- MukposMynbCUM UMEIOT TEMHO-CEPBIN 1BET;

- MuKposMYJIbCUU HEMIPO3PAYHbIE KUIKOCTH;

- MuKpOAMYNIBCUU SBIISIFOTCS XOPOIIMMH MPOBOJIHUKAMH 3JIEKTPUYECTBA.

7) Uto o3Havaet ypaBHeHue ['n66ca-Tomcona?

- B3auMocCBsI3b MOBEPXHOCTH OOBEKTA U €T0 00BEMA;

- BzauMocBs3b TemMnepaTyphbl I1aBJIECHUS KPUCTAIINTA U BA3KOCTH;

- B3anMocBs3b U3MEHEHUS TEIIOCOACPKAHNS KPUCTAJUIUTA U €r0 COCTaBa;

- BzauMocBsa3p TemmepaTypbl  IUIABIEHUS ~ KPUCTAUIMTA W KPUBHU3HBI
OrpaHUYMBAIOIIEH €r0 MOBEPXHOCTH.

8) Uto Takoe MOJIEKYJISIpHBINA acceMOiep?

- Menpuaiinias yacTulla aToMa;

- MonekynsipHass ~ MalllMHa,  KOTOpas  3alporpaMMHpOBaHa  CTPOUTH

MOJIEKYJIIPHYIO CTPYKTYPY U3 00JI€€ MPOCTHIX XUMHUYECKUX OJIOKOB;



- CyOkJieToyHas 4acTulIa;
- Kommounneiii ancamo6as [TAB.
9) Ecnu moMecTUTh TOHKUH CJHOW MOJYNPOBOJHHMKA C IIMPOKOW 3amperéHHON
30HOM MEXIY ABYMs IOJYNPOBOJHUKAMHU C Y3KOW 3aNpPEIIEHHOW 30HOM TO
IOy YHNTCS:
- KBanToBas Touka;
- KBanrtoBas saMma;
- KBanTOBBI1 Oapbep;
- KBanToBas urna.
10) Kakoii 13 MUKPOCKOTIOB H300PETEH MO3KE OCTATBHBIX ?
- CKaHUPYIOIINN CUII0OBON MUKPOCKOTT;
- CKaHUpYIOIUK TyHHEIbHBI MUKPOCKOTI;
- PacTpoBbIi1 MUKpOCKOT,
- [IpocBeunBaronmmil 3JIEKTPOHHBIM MUKPOCKOII.
11) KTo BIiepBbIi€ BBIABUHYI UACKO O PA3BUTUU HAHOTEXHOJOTHUU B COBPEMEHHOM
dbopmynupoBke?
- I1.C. Jlannac;
- 3. pekcnep;
- P. ®eitaman;
- H. Bunep.
12) PaboTa ckaHUPYIOLIEro TyHHEIbHOTO MUKPOCKOIA OCHOBAHA Ha:
- dudpakiuun peHTreHOBCKUX JIy4ei;
- Od¢dexTe TyHHENMPOBAHUS HIIEKTPOHOB YEpe3 TOHKUHM AMAIEKTPUUECKUN
MIPOMEKYTOK MEXIY MTPOBOISALIEN TOBEPXHOCTHIO 00pasiia U CBEPXOCTPOIl UIJIOH;

- [IpocBeunBannu 06pasia peHTTeHOBCKUMHU JTyYaMH;

- [IpocBeunBanuu 00pa3ia MyykoM JIEKTPOHOB MPHU YCKOPSIOIIEM HaIPSKEHUU
200-400 B.

13) Kakast u3 HAaHOCTPYKTYp SIBJISCTCS] TEPMOJIUHAMUYECKH HEYCTOMUUBOM?

- Mukposmynbcus;

- Munemisr;



- YriepoaHbie HAHOTPYOKHU.

14) B kakoM MUKPOCKOII€ UCIIOJIb3YETCS KaHTUJIeBep?
- CKaHUPYIOLUNA CUIIOBON MUKPOCKOTI;

- CKaHUpYIOLUK TyHHEJIbHBI MUKPOCKOTI;

- PacTpoBbIi1 MUKpOCKOT,

- [IpocBeunBaronmMi 3JIEKTPOHHBINM MUKPOCKOIL.

[lonckoBO-HCCIEIOBATENHLCKAS paboTta o TEMATUKE «Cunres u

AKCIIEPUMEHTAJIbHOE H3yYCHHUE MHUKPO- U HAHOMATEPHAJIOB PAa3IUYHON T'€OMETPHH,
omnpenesieHre (HU3NUECKUX CBOMCTB M XUMHYECKOI'O0 COCTaBa MaTepHaoB». BapuaHThI
TEM MPEICTABICHBI HUXKE.

1. Onpenenenue CTPYKTYPHOM OpraHU3aIlii HAaHOCUCTEM Ha OCHOBE ()paKTaJIoOB.

2. Teopetmdeckoe MOJCTUPOBAHUE DIICKTPOHHOM CTPYKTYPBI KJIACTEPOB.
Marudeckue 4ymcia.

3. Pacuer (Qu3HKO-XMMHUYECKHX CBOWCTB HWHIWBHUAYaJbHBIX HAHOYACTHI[ B
3aBUCHUMOCTH OT pa3mepa.

4. CynpamoJIeKyJSIpHbIE aHCAaMOJIM U YCTPOMCTBA: AJICKTPOHHOE CTPOSHHUE U
MOJICJIA OTTUCAHUS.

5. CnoxxuBIIMECs W MEPCIEKTUBHBIC 00JACTU MPUMEHEHHUS] HAaHOMATEPUAJIOB B
Pa3IUYHBIX OTPACIISX TPOMBIIICHHOCTH.

6. Mertoapl ompeneiacHUsT pa3MepoB HaHOYACTHUII. PacyeT pasMepoB Mo METOdY
TEIUIOBOM JecopOIMM a30Ta: ompenesseMas BeluduHa, GopMmylia pacyeTa, JOIMYCKH,
TOYHOCTb.

7. AbTepHATUBHASI DHEPTeTUKA U HAHOMATEPUAJIBI.

8. buoMmmeTuka:  apxXuTeKTypa MNPUPOAHBIX  MaTepHaJOB,  yCJIOBHS
(dhopMUpOBaHUs U CBOMCTBA.

9. Meroasl TMOMy4YEHUs] YIOPSAOUYCHHBIX HAHOCTPYKTyp. Camoopranuzamusi B
HAHOCHCTEMaX.

10. MeauuuHCKHE aceKThl HAHOTEXHOJIOTHH.

11. KoMibroTepHOE MOAEIUPOBAHUE POCTA ICHAPUTHBIX KPUCTAIIIOB.



12.  MuKpoCTpyKTYpHBIH aHalIM3 HAHOMATEpHUAJIOB METOAOM  30HIOBOM
CKaHUPYIOLIEH MUKPOCKOIIUH.

14. OmnpeneiieHMEe MarHUTHBIX CBOWCTB HAHOYACTHUI[ HAa OCHOBE MAarHUTHOM
KHUJIKOCTH.

15. CuHTe3 HaHOYaCTUL[ W3 PACTBOPOB XUMHUYECKUX COEIWHEHHH 30JIb-TE€JIb
TEXHOJIOTHUEH.

16. CunTe3 yriepoIHbIX HAaHOTPYOOK.

17. Metoap!l nonyueHusi rpadena: MexaHusM (POPMHUPOBAHUS, TPEUMYIIECTBA U
HEIO0CTaTKHU.

18. MeTo/pl 110JTy4€HUsI KBAHTOBBIX TOYEK.

19. CVD-merompl B mporeccax NOMy4YEHUS: HAHOYACTHII, HAHOIOKPBITUH,
YTIIEPOJHBIX HAHOCTPYKTYP.

20. IIpumeneHme na3epHBIX TEXHOJIOTHH ISl CHHTE3a HAHOMATEPHAJIOB.

TD€6OBaHI/ISI K IIOMCKOBO-HCCJI€A0BATEIbCKOM Da6OT€ 1nmo tematuke «CHHTE3 U

AKCIEPUMEHTAIIbHOE HW3YUYE€HHE MHUKPO M HAaHOMATEpHaJOB pa3IMYHOW T'E€OMETPHH,
ornpeseneHre GU3NIECKUX CBOMCTB U XMMUYECKOTO COCTaBa MaTePUATIOBY !

1. ITpoBecTr 0TOOP UCXOAHBIX JAHHBIX.

2. ChopmMynupoBaTh BBEACHUE, AKTyaIbHOCTh UCCIICIOBAHUM.

3. IloaroroBuTh aHATMTHYECKUA 0030p, COACPKAMMKA KpPATKYI TEOPHIO
OMMUCHIBAEMOr0 MeToJa (METOJI0OB) WJIM TEXHOJIOTUU (TEXHOJOTHM) TMOJydeHUSs
HaHOMAaTepHasia U MeToia (METO/I0B) UCCIIEIOBAaHNS HAHOMAaTepHuaa.

4. Omucarb OCHOBHBIE pabOTHI, COJEpXKAIUE METOAMKY  IOTYyYCHHUS
HaHOMAaTepHualla U METOJIbl MCCJIEAOBaHUs MOJYUYEHHOTO HaHOMaTepuasa. Pe3ynbrarsl
JIOJKHBI COZIEp>KaTh OMUcaHue, rpadUYecKuii U pacueTHBIA MaTepPHAIIbI.

5. ChopmMupoBaTh CIIUCOK UCIIOIB3YyEMOU TUTEPATYPHI.

V. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHne JUCHUIINHbI
1) PexomeHyemast TuTepaTypa

a) OcHOBHas UTEpaTypa



1. Crapoctun B.B. Marepuasibl 1 MeTOAbl HAHOTEXHOJIOTHH : yueOHoe rmocooue / B.B.
Crapoctun; nox obm. pen. npod. JI. H. TlarpueeBa. — 2-¢ uzn. — M.: BMMHOM.
Jlaboparopus 3Hanui, 2012. — 431 c.

2. EBnokumoB A.A. IlomydeHne u wuCClIeAOBaHHWE HAHOCTPYKTYp : JIaOOpaTOpHBIN
MPAKTUKYM 10 HAHOTEXHOJIOTUSAM : yuebHoe nmocodue / A.A. EB1okumMoB; o pen. 4ii.-
kop. PAH, n.¢.-m.H., ipod. A. C. Curosa. — M.: BUHOM. JlabopaTtopus 3Hanui, 2011.
— 146 c.

3. U6parumoB .M. OCHOBBI KOMIIBIOTEPHOTO MOJCIUPOBAHUS HAHOCHUCTEM: y4eOHOE
nocobue / U.M. Ubparumos, A.H. Kosmios, F0.®. Hazapo. — Caunkr-IletepOypr:
Jlanp, 2010. — 376 c.

4. Kob6asicu H. Benenne B nanorexnomnoruto / M. Kobascu, H. Kobasicu; niep. ¢ sm.
A.B. Xauosina nox pea. JI.H. Ilatpuxeesa. — M.: BUHOM. JlaGopaTtopus 3nanuit, 2007.
— 134 c.

0) JlonoaHuTENbHAS TUTEpaTypa
1. HaHnoTexHonornu 1 cnenuaibHble MaTepualibl [DIeKTPOHHBIN pecypc]: YueOHoe
nocobue niyst By30B / FO. I1. ConuuieB. — HaHOTEXHOJIOTHY U ClieMalIbHBIE MaTePUAIIBI.
— Canxkrt-IlerepOypr: XUMUN3 AT, 2017. — 336 c. — Kaura HaxoAuTcsi B IPEMUYM-
Bepcun ObC IPR BOOKS.
2. Hanotexnomnoruu B anexktponuke / FO.A. Yanneirun; o pex. F0.A. Yambiruna.

— M.: Texnocdepa, 2016. — 480 c. — URL: http://biblioclub.ru/ .

3. Boponos B.K. ®usuka Ha mnepeinome TeIcAYeneTU. PU3NYECKUE OCHOBBI

HAHOTEXHOJIOTUH: YYEOHMK IJisi CTYJEHTOB BY30B, OOYYarOIIMXCS MO TEXHUYECKUM

HaMpaBJICHUSIM TOJATOTOBKM U €CTECTBEHHO-HAy4YHBbIM crernuanbHocTssM /  B.K.

Boponos, A.B. Ilogomnenos, P.3. Carnees. — M.: URSS: JINBPOKOM, 2011. — 429 c.
2) IIporpamMHoOe oOecrieueHue

a) cB000IHO pacnpocTpanstomieecs 110

- Google Chrome — 6ecmatao

- Microsoft Express Studio 4 — 6ecruiatHo

- MiKTeX 2.9 — GecruiaTHO


http://biblioclub.ru/

- MPICH 64-bit — 6ecruiaTtHO
- MSXML 4.0 SP2 Parser and SDK — 6ecratao
- Adobe Acrobat Reader DC - 6ecrmatHO
- Java SE Development Kit 8 Update 45 (64-bit) - 6ecrutatho
- Lazarus 1.4.0 - 6ecrinaTtHo
- Lego MINDSTORM EV3 - 6ecrimaTHO
0) nmuuen3uonnoe 10
- Kaspersky Endpoint Security 10 mist Windows — Akt Ha niepenady mpaB Ne2129 ot 25
okTs0ps 2016 1.
- MS Office 365 pro plus - Akt npuema-nepenaun Ne 369 ot 21 uross 2017
- Microsoft Windows 10 Enterprise - Akt npuema-tiepenaan Ne 369 ot 21 urois 2017
- Cadence SPB/OrCAD 16.6 - TocymapCTBeHHBI KOHTPAKT Ha IOCTaBKY
JUUEH3UOHHBIX MporpaMMHbIX npoaykroB 103 - I'K/09 ot 15.06.2009
- Origin 8.1 (OriginLab® Network License Certificate. Issued Date: December 3, 2009.
Issued by: Carol Hodge, Customer Service Coordinator)
3) CoBpemeHHBIE TpodeCCHOHATbHBIE 0a3bl JaHHBIX W HH(POPMAIIMOHHBIC
CIPaBOYHbBIE CUCTEMBI:
1. 9BC«ZNANIUM.COM»y www.znanium.com ;
2. OBC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru/ ;
3. OBC «Jlanby http://e.lanbook.com .

4) Ilepeuenb pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«MHTEepHET», HEOOXOAUMBIX ISl OCBOCHHUS JUCLIUIIUHBI
1. KoMmo3uTsl 51 HAHOCTPYKTYPBHI. — Pexum nocTyna:

http://www.issp.ac.ru/journal/composites/russian.html

2. HaroTexHOJOTHH U X TpuMeHeHne — Pexxum goctyna: http://nanoblog.ru

3. Hanorexnonoruueckoe cooOuiectBo — Hanomerp — Pexum npocryna:

http://www.nanometer.ru

4. Tlogpo6bHO o0 HaHOTexHOJOTHMAX — HoBoctm — Pexum npocryma:

http://www.nanotechnology.org



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.issp.ac.ru/journal/composites/russian.html
http://nanoblog.ru/
http://www.nanometer.ru/
http://www.nanotechnology.org/

5. Poccuiickuii 2JIEKTPOHHBIM HAaHOXKYpHaNT (HAHOTEXHOJIOTUU M UX NMPUMEHEHHUE)

— Pesxxum noctyma: http://www.nanojournal.ru

6. ®enepalibHBIN HaHOTIOPTAN — PeskuM jocTyma: http://www.portalnano.ru

7. OnHO U3 KPYNMHEUIIUX U3IaTEIbCTB HAYYHOM JIUTepaTypbl — Pexxum noctymna:

https://www.elsevier.com/journals/title/all

VI. Meroauyeckue MaTepuajbl sl O00y4alOUIUXCA IO OCBOEHHIO
AUCIHUTIJIMHBI

[Ipy wu3yyeHUW JUCHUIUIMHBI OOYyYaloIUMCS 1EJIECO00Pa3HO  BBIMOJIHATH
CIEAYIOIINE PEKOMEH IAINH:

1. U3ydyenue yueOHON TUCIMIUIMHBI IOJXKHO BECTUCh CUCTEMATUUYECKH.

2. Tlocne u3ydeHHs] KaKOro-mOO pasfiena Mo y4eOHHUKY WM KOHCHEKTHBIM
MarepualiaM PpPEKOMEHIYETCS IO TMaMATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI,
OTpEe/ICIICHUS, TIOHATUS pa3jea.

3. Ocoboe BHHUMaHHE CIIEIyeT YJEIUTh BBHITIOJHEHUIO WHIUBUYAIbHBIM
3a/IaHUSIM Ha CaMOCTOSITENILHYIO padoTy.

4. Bcs TeMaTHKa BOIPOCOB, U3yYa€MbIX CaMOCTOSITENIbHO, 3aJa€TCS HA JICKUIHSIX
npenogaBaresieM. M e Mar0Tcsi UCTOYHUKH (B MEPBYIO OYEpe]b BHOBb U3/IaHHBIC B
MEepUOANYECKON HAay4dHOU JuTeparype) sl Oojiee JeTadbHOrO MOHMMAHUS BOIPOCOB,
03BYYCHHBIX Ha JICKIUH.

[Ipu camocTosTeNbHON MPOPabOTKE Kypca 0Oydarommecs JOJIKHBI:

- MPOCMAaTPUBATh OCHOBHBIE OTPEEICHUS U (haKThI;

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JICKIIMOHHOM 3aHSATUHU MaTepHasl U MpHU
HEOOXOJIMMOCTH JOMOJIHUTh €r0 € Y4Ye€TOM PEKOMEHJIOBAHHOM IO JIaHHOW TeMe
JTUTEPATYPHI;

- HU3Yy4YUTh PEKOMEHJIOBAHHYIO JUTEpaTypy, NPU HEOOXOIUMOCTH COCTaBJISATH
TE3UChI, aHHOTAIIMW U KOHCTIEKThl Hau0o0JIee BaXXHBIX MOMEHTOB;

- CaMOCTOSITEJIbHO BBITIOJHATh 3a7aHUs, AHAJOTWYHBIC TMpeAJIaraeMbIM Ha
3aHATHAX;

- UCIIOJIb30BAaTh JJII CaMOIIPOBCPKU MAaTCPHUAJIbI (bOHI[a OOCHOYHLBIX CPCACTB.


http://www.nanojournal.ru/
http://www.portalnano.ru/
https://www.elsevier.com/journals/title/all

VIl. MaTepuajJbHO-TEXHUYECKOE O0ecTedeHue

IlepeyeHb JMIIEH3MOHHOTO

OcHaleHHOCTH
. | MporpaMMHOro odecrne4yeHus.
HaumenoBanue cHenMaJIbHbIX OMelleHHit
. N PexkBU3UTHI

cnenuaIbHbIX MOMelleH Ui U NIOMeLleHMid 1J1s1 -

CaMOCTOSITEJIbHOM PadoThI P

AOKYMEHTA

Jlekuuonnas aymutopus Ne | 1 Muxkmepnbiii  myneT | Google Chrome — 6ecrnato
226 (170002 Tsepckas o6i., | Yamaha MG-124C Kaspersky Endpoint Security 10
r. Teepp, CamoBbiii mep., a. |2 AyauokommiekT (Muk. | s Windows — AKT Ha
35) NyJabT, aKycT. YCWIWTEIb, | iepenauy npaB Ne2129 ot 25

aKyCT. cHucTeMa, paauocuc- | okta0ps 2016 r.

TEeMa) MS Office 365 pro plus - Akr

3 MWurepakTtuBHas cucrema | npuema-nepenaun Ne 369 ot 21

SMART Board 660i4 urostst 2017

4 MynbpTumenuitHeiid poek- | Microsoft Windows 10

top Epson EB-4850WU c | Enterprise - Akt mnpuema-

MOTOJIOYHBIM KpPETJIEHUEM nepegaun Ne 369 or 21 wurond

5 TenexommyHukanuoHusiit | 2017

mikag HITK-M-18.6.6-

3AAA c nonkamu

6 TenekoOMMyHUKaLOHHBIN
mkad [ITK-M-18.6.6-
3AAA c nonkamu

7 OKpaH HAaCTEHHBIN
ScreenMedia 213*213
(M082-08156)

8 Kommerorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-RW/IWTS/
MOHHTOP E-Machines
E220HQVB 21,5

9 Kommekt y4yeOHOU MeOe-
au Ha 110 mocai0uHbIX MECT

IMomemenus 1Jisi CAMOCTOATEIbHOI PadoThI:

IlepeyeHb JMLEH3MOHHOTO

HaumeHnoBanue OcHalEeHHOCTh MOMeleHNH 1JIA NPOrPaMMHOI0 o0ecTieyeHHusl.
MOMeLeHu i CaMOCTOSITeIbHOI PadoThI PexBU3UTEI

NOATBEPKAAOLIEr0 JOKYMEHTAa

[Tomemenne st | 1. Kommerorep RAMEC STORM | Adobe Acrobat Reader DC -
CaMOCTOSTEIILHON C2D 4600/160Gb/ 256mB/DVD- | 6ecriatHo
paboThI, yueOHast | RW +Monurop LG TFT 17" | Cadence SPB/OrCAD 16.6 -

ayJIuTopus st | L1753S-SF — 12 it l'ocynapcTBeHHBI  KOHTpakT —Ha
NPOBEJCHUS 3aHATHH | 2. MyIbTUMEAUHHBI  KOMIUIEKT | MOCTABKY JIMLICH3UOHHBIX
JEKIIMOHHOTO THMA, | yueOHoro kiacca (BapmaHT Ne 2) | mporpamMMHbIX TipoaykroB 103 -
3aHATUI [TpoexTop Casio XJ-M140, | I'K/09 oT 15.06.2009
CEeMHUHApPCKOTO THIA, | HACTCHHBINA mpoekil. skpaH Lumien | Google Chrome -  GecruiarHo
KypCOBOT'O 180*180. noytOyk Dell N4050. | Java SE Development Kit 8 Update
POEKTUPOBAHUS CyMKa 15,6", mbiib | 45 (64-bit) - OecrmarHo
(BBITIOJTHEHUS 3. Kommyrarop D-Link 10/100/ | Kaspersky Endpoint Security 10 mst

KypcoBeIX  pabort), | 1000mbps  16-potr DGS-1016D | Windows — AkT Ha niepesiady mpas




TPYIIOBBIX u
WHIUBUAYaTbHbBIX
KOHCYJIbTallU i,
TEKYIIero KOHTPOJIS
U NPOMEXYTOYHOU
aTTecTaluu,
MPAKTHKH,
KomnberoTepHsiit
KJIacc buzuko-
TEXHUYECKOTO
dakynbrera.
Komnberorepnas
nabopaTtopus
POOOTOTEXHUYECKUX
cuctem Neda

(170002  Tsepckas
00n1., 1.  TBeps,
Canoseiii niep., 1. 35)

4. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OwnJlaitn Tpeiin
000

5. Buneokamepa IP-FALCON EYE
FE-IPC-BL200P, OwunJlaiin Tpeiin
000

6. JleMoHCTpallmoHHOE
obopyioBaHHE
«LegoMidstormsEV3»»
7. KommuiekT yueOHOM Mebenun

KOMIIJICKT

Ne2129 or 25 okrsaops 2016 .
Lazarus 140 -  OGecruiatHO
Lego MINDSTORM EV3 -
OecIuiaTHO

Microsoft Express Studio 4 -
OecIuiaTHO

MiKTeX 2.9 — 6ecruiarso

MPICH 64-bit — 6ecruiarso
MSXML 4.0 SP2 Parser and SDK —
OecIuiaTHO

Microsoft Windows 10 Enterprise -
Axt nipuema-tiepenaun Ne 369 or 21
utors 2017

MS Office 365 pro plus - Akr
npuema-niepenaun Ne 369 or 21
utons 2017

VIIl. CBenenusi 06 00HOBJIeHUH padoyell MpOrpaMMbl JTUCUMILTHHBI

N PexBu3uThI
OOGHOBJICHHBIN pa3aen
No N Ornucanue BHECEHHBIX JTOKYMECHTA,
paboueii mporpaMmbl N
ILII. N — W3MCHCHUN YTBEPIUBIIETO
WU3MEHCHHUS
1.

2.




