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9K3aMeH He MPeyCMOTPEH

Pabouast mporpamMma cocCTaBJieHa B COOTBETCTBUM C TPEeOOBaHMSIMH (elepaibHOTO TOCYAapCTBEHHOIO
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«MemunuHcKas 6no(du3nKay, yTBEPKISHHOTO MpUKa3oM MUHUCTEPCTBAa OOPa30BaHUs U HAYKH
Poccutickoit @enepannu Ne 1012 ot «11» aBrycta 2016 r. 1 yueGHOTO IJIaHA TIO HATTPABJICHHUIO
MOArOTOBKU «MeauiuHckas ouohusnka.

Pabouas nporpamma oOcyxneHa Ha 3aceqaHud JlemapTraMeHTa MEIUUMHCKOW OMOXUMHHM M OMO(U3NKH
npotokoi Ne 5 ot «10» uronst 2019 r.

Hupekrtop JlemapTameHra: K.M.H., norieHT Momot T.B.

CocraBurenu: K.¢-M.H., noueHT Uyoos O.B., ctapmmii npenonasarens Atapimkos C.A.



|. Pabouasi nporpamMa nepecMoTpeHa Ha 3aceqannu /lemapramenTa:

IIpoToKkoI OT « » 20 1. Ne

Hupektop [emapramenra

(moucs) M.0. damums)

I1. Pabouasi nporpaMma nepecMoTpeHa Ha 3aceiannu Jlenapramenra:

[IpoTokom oT « » 20 r. Ne

Hupekrop [emapramenra

(moamnuch) (1.0. ®amumus)



AHHOTAIIUA
K pa0oyeii mporpaMmMe AU CHUIITHHBI
«HaHOOMOTEXHOJIOTHH B MeTHLIHE)
HuctunnnHa «HaHOOMOTEXHONOTMH B MEIUIMHE» MpeJAHa3HayeHa IS

HanpasyieHust noaArotoBku 30.05.02 «meauumHckas 6Modusnkay, o0ydarmuxcs no
oOpazoBarenpHOM nporpamme «MeauiHckas 6nodusukay. J[aHHbIM Kypc BXOAUT
B BAapUAaTUBHYK 4YacThb JUCHMIUIMH IO BBIOOPY MNPOQPECCHOHANBHOIO IIHKIIA
JTUCIMIUIMH U peanu3yercs Ha 6 xypce (11 cemectp) oOyueHus. TpymoeMKOCTb
JUCHMIUIMHBL B COOTBETCTBUU C YYEOHBIM IJIAHOM IOJArOTOBKM COCTABIISET 3
3aueTHble enuHUIBl U 108 akamemuyeckux vaca, U3 HUX 18 4acoB JIEKIIMOHHbBIE
3aHATHS, 36 4acOB MPAaKTUYECKUE 3aHATHUS, 94 YaCOB CAMOCTOSATEIBHOM paOOTHI.

Conepxxanue aucuuiInHbl «HaHOOMOTEXHOJIOTUN B METUIIMHE) OXBATHIBAET
CJIEIYIOIIUI KPYT BOIPOCOB: OOBEKTHI, TPEAMETHI U LIEJIM HAYYHbIX HCCIIEJOBAaHUMH,
HOBHU3HA, aKTyaJlbHOCTb, JOCTOBEPHOCTh M MpaKTHUYECKas 3HAYMMOCTb HAay4YHOU
paboThl; MeTonbl MOoAOOpa M OpraHM3allMd HAyyHOrOo Marepualia, OpraHu3anus
TBOPYECKOM AEATENBHOCTU NPU pabOTe HAJ CTAThIMU U JOKJIaJaMH; METOA0JIO0TUS
IUIAHUPOBAHMS 3KCIIEPUMEHTA, OCHOBHBIE 3aJ]a4M, IIOHATHS U 3Tallbl PEAU3ALNH;
pOJIb  PAa3NIUYHBIX BHUAOB MaTEMaTHYECKOIO MOJEIMPOBAHUS B HAyYHBIX
UCCJENOBAHUSX B 00MacTH OWMOMEAMIIMHCKONM WHXEHEPHH, MPUEMBI TEOPUHU
peleHus: n300peTaTeNbCKUX 3aa4 B HAYYHBIX UCCIEA0BAHUAX CTYIEHTOB.

OOyueHue CTYJEHTOB OCYIIECTBIISIETCS HA OCHOBE NPEEMCTBEHHOCTH 3HAHUI
U YMEHMH, TIOJyYEHHBIX TMPU  HM3YYEHUHU  CIEAYIOIIUX  JUCUUIUIUH:
«/IlmarHocTuecKre METOJbl MHCCIECNOBAaHUS B TEpaluud U NEAUATPUNY,
«Knununueckas npaktuka (buoduznueckas)y.

Copnepxxanue kypca «HaHOOMOTEXHOJIOTUU B MEIULIUHE.

HaHoTexHOI0THMH, HAHOMEAUIIMHA U HAHOOMO00E30MaCHOCTh: 00IME MOHATHS,
UCTOpUS CTAHOBJICHUS, OCHOBHBIC HaNpaBJICHMs, O00JIACTU TPUMEHEHUS B
meaunHe. HaHOCTPYKTyphl M HaHOMaTepuaibl: KiIacCUpUKaLUs, CIOCOOBI
noJyiy4eHusi, cBoiictBa. Hanomarepuasnbl B TEXHOJOTUH KYJbTUBUPOBAHHUS KIIETOK.
Hanomarepuansl B Ouomenuuuue. [IpruMeHeHne HaHOCTPYKTYpP B KapAHOJOTHH,

OHKOJIOI'MH, HCBPOJIOT'H.



Henabo ocCBOEHUS AMCUUIUIMHBI SBISETCS (POPMHUPOBAHUE CHCTEMHBIX
3HaHUW  TO  MEAMIMHCKHUM  aclleKTaM  MPUMEHEHHS  COBPEMEHHBIX
HAaHOOMOTEXHOJIOTU, TPUOOPETEHNE YMEHUIM U HABBIKOB MO OCHOBHBIM METOJIaM,
NPUMEHSIOMKUMCS B HAHOOMOTEXHOJIOTUN U HAHOMEIHIIUHE.

3apaum:

o U3yueHue COBpEeMEHHBIX HAMNpPaBICHUW W  MEPCIEKTUB  Pa3BUTHUSA
HAaHOOMOTEXHOJOTUU U HAHOMEIULIUHBI.

o UM3yuenue  0a30BBIX  TMOJIOKEHUH  (PUBUKO-XMMUUM  HAHOYACTHII,
HAHOCTPYKTYPUPOBAHHBIX MaTepUaioOB, WX KOMIIOHEHTOB U KOMILJICKCOB,
MPUMEHSIOIINXCS B COBPEMEHHON MEIHIINHE.

o N3ydyeHne HaHOTEXHOJIOTUYECKUX AaCIEKTOB MOJIEKYJSIPHONH OHOJIOTHH
KJIETKH; TE€HHOW, OEJIKOBOM W KIETOYHOW WH)XEHEpUU; TE€HOTEpAINH;
I€HOJAMArHOCTUKH.

o BripaGoTka y CTyIE€HTOB CIOCOOHOCTH MPAaBUIBHO HWHTEPIPETUPOBATH
JTaHHBIC JUTEPATypbhl MO MEIUIIMHCKAM HAHOOMOTEXHOJIOTUSAM, OIICHKH
KayecTBa U OMOOE30IaCHOCTHM MEAMIMHCKMX HaHOTEXHOJOTMYECKUX
IPOAYKTOB.

o ®opmupoBaHUE MPECTABICHUN 0 HAHOTOKCUKOJIOTUU U TPUPOTOOXPAHHBIX
HAHOTEXHOJIOTHSIX.

Jnsa ycmemHoro wu3y4deHWs auciuiuimHbl  «HanoObuorexnomornn B
MEIUIIMHE» Y OOyYalomUXCcsS JOJDKHBI OBITh  C(OPMHUPOBAHBI  CIICAYIONINC
peBapUTEIbHBIE KOMITETECHITHH:

. OIIK-3 - cmocoOHOCTEIO W TOTOBHOCTHIO aHAJIM3UPOBATH PE3YIbTATHI
COOCTBEHHOU JEATEIBHOCTH ISl MPEIOTBPAILICHUS MTPOGECCUOHAIBHBIX OTHOOK

. [TIK-6 - cmocoOHOCThIO K MPUMEHEHHUIO CHCTEMHOTO aHallu3a B M3yUYEHUH
OMOJIOTUYECKUX CUCTEM

B pesynbrare wu3ydeHHs JAaHHOW JUCIUIUIMHBI Y CTYIASHTOB (OPMUPYIOTCS
cleayronme oOIEeKyIbTypHbIe/ obmenpodeccuonanbubie/ mpodeccuoHaIbHbIe

KOMIIETEHIIUU (3JIEMEHTBl KOMIIETEHIIN).



Koa u dranbl GopMHUPOBAHUS KOMIIETEHIIUU
¢popmynupoBka
KOMIIeTEHIIUH
COBpEMEHHBIC METO/TbI HCCIICIOBAHUI B chepe
pa3paboTku 6nopU3NIECKuX U (PU3NKO-
3HaeT | XUMHYECKUX TEXHOJIOTHH B 37paBOOXPaHCHHH,
TK-12 - B TOM YHCJI€, OCHOBAaHHEIE HA
CIIOCOOHOCTEIO K MEXIUCLUIUIMHAPHBIX 3HAHUSAX.
OTIPEICIICHUIO
HOI; - OIPEJICIIATH HOBBIE 00JIACTH UCCIICIOBAHUS U
HCCITENOBAHMS 1 po0Oiem B chepe pa3padboTKku OMOPU3NIECKIX
HpoGIeM B cepe U PU3BNKO-XUMHYECKUX TEXHOJIOTHI B
5 A0AGOTKI P YMmeeT | 3apaBOOXpaHEHHUH; KPUTHICCKU OLICHUTH
gﬂop (DUBHHECKX 1 HAy4YHYIO0 HH(POPMAIIUIO 0 METOAaX
DU3HKO WCCJICIOBAHMS, OTBEUYAIOIINX TOCTABJICHHBIM
3aJ1ayam
XUMUYECKUX
TeXHOJIOIUIL B HaBBIKAMU TPOBEICHUS COBPEMEHHBIX
3APABOOXPAHEHHH | Branee OKCIIEPUMEHTAIBHBIX HCCIICIOBAHUIN B
: 00J1acTH OMOJIOTHH, TIO3BOJISFOIIMX
MOJIYYMTh HOBBIC HAay4HBIC (DaKTHI,
3HAYMMBIC JJIS 3[paBOOXPaHCHUS
STaIbl OPraHU3AIMH U TIPOBEACHHS HAYIHBIX
[K-13 - MCCJIEI0BAHUM, BKJIIOYAsi BEIOOD LIENU U
CIIOCOOHOCTEIO K (GOpMYIUpPOBKY 3a71a4, IUIAHKPOBAHUE, TIOAOOP
OpraHu3aliy 1 3HaeT | aJeKBaTHBIX METOIOB, COOp, 00pabOTKY,
TIPOBC/ICHUIO aHaJIN3 JAHHBIX U IyOINYHOE MX
HayqHBIX IpEeICTaBICHHUE C YIETOM TpebOBaHMIA
HCCHeHOBaHIgI’ UH()OPMAIIMOHHOM 0€30IaCHOCTH
BKJIIOYast BBIOO
— P BBIOMPATHh METObI U METOJIMKHU UCCIICIOBAHUS
1 000CHOBBIBATh UX MPUMEHCHHUE IS
bopMyIUPOBKY -
3a/ma4y p
HJ'IaHI/; OBAHIE MOCTABJICHHBIX 3a]1a4;
Hoz[6op ’ (bOopMyIMPOBaTh HAYYHBIC TUIIOTE3bI
aﬂeKB(EFHBIX Vmeer | HYHIPHOCTE |
HAyYHYIO HOBU3HY IJIAHUPYEMOIO
METO0B, cOOp, YAy y py
00paboTKy, aHATH3 HCCIICOBATHA
AHHBIX H ’ BBIOMPATh METO/IbI U METOJAUKU UCCIICIOBAHUS
1 000CHOBBIBaTh MX MPUMEHEHUE JIJIs
myOIUIHOE UX
IIPE/ICTABIICHHE C petenus
MOCTaBJICHHOM 3a/1a4M
y4eTOM
TpeGoBaHHii croco0aMy TIPOBEICHMSI M aHATA3a
UH(OPMALMOHHOT Brnazee | mpuKIagHbBIX HAYYHBIX UCCIICIOBAHUN B
6e30MacHOCTH T 00J1acTH OMOJIOTHH U MEIMITMHBI, HAaBBIKAMHU

noao0pa MeTo0B, 0OOPaOOTKU JJAHHBIX U




nyOIMYHOE UX TPEACTABICHUE C YIETOM
TpebdoBaHU MHGOPMAITMOHHON O€301TaCHOCTH;
HABBIKAMH HAITHCAHMSI

AHHOTAIIMH HAYYHOTO MCCIICIOBAHUS

. CTPYKTYPA U COIEP)KAHUE TEOPETUYECKOH YACTH
KYPCA (18/0 uac.)

Tema 1. «Hanorexnojornu, HaHOMeUIIMHA 1 HAHOOM00€301aCHOCTh: O0IIHe
MIOHSATHUSI, UCTOPHS CTAHOBJICHUS, OCHOBHBIC HAalpaBJIeHHUs, 00JaCTH MPUMEHEHHUS B
MeauIHe.» (4 gaca).

Tema 2. «HaHOCTpYKTYphl M HaHOMaTepHaJbl: KiIacCU(PUKAIMA, CIOCOObI
MOJTY9CHUS, CBOMCTBA. HaHOMaTeprasbl B TEXHOJIOTHH KYJIbTUBUPOBAHMSI KICTOK.
(4 gaca).

Tema 3. «Hanomarepuaisl B Onomeauiiuae» (4 gaca).

Tema 4. «IIpumeHeHne HAHOCTPYKTYP B KapAUOJIOTHUH, OHKOJIOTHH,
HEBpOJIOTHH.» (6 4acoB).

II. CTPYKTYPA U COJEP)KAHUE NPAKTHYECKOW YACTH
KYPCA (36/0 uac.)

Tema 1. «HanoTexHOJIOrMY, HAHOMEIUIIMHA 1 HAHOOM00E30aCHOCTh: O0IIHE
TIOHATHS, UCTOPUS CTAHOBJICHHSI, OCHOBHBIC HAIlpaBJICHUS, 00JIaCTH MPUMEHEHHUS B
MeauIiHe.» (8 Jaca).

Tema 2. «HaHOCTpYKTYphl M HaHOMATEpHaJbl: KiacCH(pHUKAIUA, CIIOCOOBI
TIOJTY4YCeHHUS, CBOMCTBA. HaHOMAaTeprasbl B TEXHOJIOTHH KYJIbTUBHPOBAHUS KIICTOK.)
(8 yacoB).

Tewma 3. «Hanomarepuansl B Ouomeauiiuuey (8 daca).

Tema 4. «IIpuMeHEeHNE HAHOCTPYKTYP B KapAUOJIOTHH, OHKOJIOTHH,

HeBpoJorun.» (12 yacos).

JlaGopaTopHbie padoThI He MPeLyCMOTPEHbI



I1l. YYAEBHO-METOANYECKOE OBECIIEYEHUE

CAMOCTOSATEJIBHOMN PABOTBI OB YUAIOIIIUXCS
Y4eOHO-MeToANYECKOE 00ECTICUEHNE CAMOCTOSATENBHOM PabOThl 00yYarOIIUXCs IO
muctuminHe «HanobuoTtexHnonoruu B MeAUIMHE TipecTaBieHo B [Ipunoxenun 1
U BKJIIOYAET B ceOsl:
IUTaH-TPa(UK BBIOJIHEHUS CAMOCTOSATENBHON PabOTHI IO TUCLUILINHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHUE 10 KAKJIOMY 3aJ1aHUIO;
XapaKTEPUCTUKA 3aJlaHUM 11 CAMOCTOSITENIbHOW palOThl CTYyJAEHTOB H
METOMYECKUE PEKOMEH/IALAHU 110 UX BBIIIOJIHEHHUIO;
TpeOOBaHUS K MPEACTABICHUI0O U OQOPMIICHHIO  pE3yJIbTaTOB

CaMOCTOATENbHON padOTHI;

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60TI>I.

V. KOHTPOJIb JOCTHXEHU S ].[EJIEFI KYPCA
No Koutponupyemslie Kons! 1 3Tamsr Ol1ieHOYHbIE CpEeJCTBA
n/m pasnensl / TeMbl hopmMupoBaHu TEKYIIUH | TPOMEKYTOUHAS
JIACIIUILTNHBI KOMITIETEHITH I KOHTPOJIb aTTecTanus

1 | Hanorexnonoruw, [1K-12 - 3HAET co0eceloB | BOIPOCHI 3a4eTa
HaHOMEIHMIIUHA 1 CIIOCOOHOCTBIO K anne (YO-
HaHOOMO0E30IMaCHOCTh | OMPEICIICHUI0 1)
: OOIIIHE TTIOHSTHS, HOBBIX oOmacteit | YMCCT ieCT (IIP- | TecTupoBanue
UCTOPUS CTAHOBJICHWSI, | UCCIICIOBAHMS U — n2160paTop BONpOCH 3aueTa
OCHOBHBIE npobiieM B cepe Has
HampaBleHus1, 00J1acTu | pa3paboTKu pabora
IPUMEHEHHS B onodusnyeckux u (TTP-6)
MEIUIHE. ¢buzuko-
HanoctpykTyps! 1 XUMHUYECKUX
HAHOMATEPHAJIBI: TEXHOJIOTHi B
KJIaCCU(UKAIUS, 3JIPaBOOXPaHECHUU
CIOCOOBI TOJTyUYEeHUS,
CBOICTBA.
Hanomarepuains! B
TEXHOJOTHH
KYJIbTUBHPOBAHHUS
KJIETOK.

2 | Hanomarepuassl B [1K-13 - 3HaeT co0ecesIoB | BOTIPOCHI 3a4eTa
OHMOMEIUIIMHE. CITOCOOHOCTBIO K aaue (YO-

1)




IIpumeHeHune OpraHu3aluyu u Brnageer | tect (IIP- | rectupoBanue
HaHOCTPYKTYp B TIPOBEICHHIO 1)
KapAHOJIOTHH, Hay4HBIX yMeeT JTOKJIA/, BOIIPOCHI 3a4eTa
OHKOJIOTHH, COO0O0IIIEHT
HEBPOJIOTHH. e (VO-3)

HCCIICIOBAHUIA,
BKJIFOYasi BEIOOD
e U
(bOpMYITUPOBKY
3ajad,
TUTAHUPOBAHUE,
nooop
aJICKBaTHBIX
METOJIOB, COOp,
00paboTKy,
aHaJIU3 JaHHBIX U
myOIMYHOE UX
NpeJICTaBICHUE C
y4eToM
TpeboBaHMit
MH(OPMALILOHHO
i 6e30macHOCTH

KOHTpOJIBHBIE U METOIUYECKHE MAaTEPHUAIIBL, & TAKXKE KPUTEPHUH U IOKA3aTEIN
HEO0OXOAMMBIE ISl OLICHKW 3HAHWI, YMEHU, HABBIKOB M XapaKTEPU3YIOIINE ITAIlb
(opMUpOBaHKS KOMIIETEHIIUN B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON POrpaMMBbl

npeacrasiieHsl B [Ipunoxenuu 2.

V. ClIMCOK YYEBHOM JINTEPATYPHI 1 TH®OPMAIIMOHHOE
OBECIHHEYEHUE JUCIUIIJINHBI
a) OCHOBHAas JIMTepaTrypa
1. JlozoBckuii, B.H. Hanorexnomoruu B »djekTpoHHKe. BBeneHue B
CIIEHUAIBHOCTH [DNEeKTPpOHHBIN pecypc] : yueb. mocodue / B.H. Jlo3osckuit, C.B.
Jlo3oBckuii. — DnektpoH. pad. — Cankt-IlerepOypr : Jlanp, 2018. — 332 c.
Pexum nocryna: https://e.lanbook.com/book/107288

2. bynkesuu E.B. OcHoBbl HaHOOHMOTeXHOJOTHU. DyHIaMEHTAIbHBIC
OCHOBBl HAaHOOMOTEXHOJIOTHM [DNEeKTpOHHBINH pecypc]: ydeOHOe mocobue/
bynkesnu E.B., byakeBnd P.O.— DnekTpoH. TeKCTOBbIE AaHHbIE.— CTaBpONOJIb:

Cesepo-Kaskasckuii ¢penepanbubliii yauBepcuret, 2016.— 132 ¢


https://e.lanbook.com/book/107288

Pexum nocryna: http://www.iprbookshop.ru/66078.html

3. Hanotexnomornn B MeauInuHe [DJIEKTPOHHBIA pecypc| : ydeOHOe
nocobue / B.IO. Haymenko, T.A. Anekcees, A.C. JImutpues. - M. : U3naTensckuit

moM MOW,2012. http://www.studentlibrary.ru/book/ISBN9785383007310.html

JAOMOJTHUTEIbHAS JJUTepaTypa
1. TyceB, A.W. HaHomarepuaibl, HAHOCTPYKTYpbl, HAHOTEXHOJOTHH
[DnekTponHBI pecypc] : yueoHOe mocooue / A.UW. I'yceB. — DneKTpoH. maH. —
MockBa : ®wuwsmammr, 2009. — 416 c¢. — Pexum jocryna:

https://e.lanbook.com/book/2173

2. TuxonoB [I'.Il. OcHOBBI OWOTEXHOJOTHUH [DIEKTPOHHBIA pecypc]:
METOJMYECKHE PEKOMEHIAIMU JUIsl CaMOCTOSITEIbHOM MOATOTOBKHU CTYJEHTOB/
TuxonoB ['.II., MwunaeBa WMN.A.— DnekTpoH. TEKCTOBbIE JaHHbIE.— M.:
MockoBcKkasi rocy/lapcTBEHHas akajeMusi BOJIHOTro TpaHcnopra, 2009.— 137 ¢.—

Pexwum moctyna: http://www.iprbookshop.ru/46298.htmi

ITepeyenb pecypcoB HHGOPMAIUMOHHO - TEJICKOMMYHUKALMOHHOM CETH

«AHTepHeT»

a) TTOJTHOTEKCTOBBIC 0a3bl JaHHBIX

http://www.bibliocomplectator.ru/ - bubauokomiekarop
http://znanium.com/ - DeKTpOHHO-OMOIMOTEYHAS CHCTEMa
http://biblioclub.ru/ - YauBepcuteTckas OnOIMOTEKA OHJIANH
http://lib.vvsu.ru - TlomHoTekcToBbie 0a3bl qaHHBIX, OnOIMoTeka BI'YOC.
http://www.gost.ru - bubmmoteka crannapros 'OCT.

0) UHTEpPHET-PECYPCHI

http://www.gks.ru.

http://www.primstat.ru.

http://www.oecd.org



http://www.iprbookshop.ru/66078.html
http://www.studentlibrary.ru/book/ISBN9785383007310.html
https://e.lanbook.com/book/2173
http://www.iprbookshop.ru/46298.html
http://www.gost.ru/
http://www.gks.ru/
http://www.gks.ru/
http://www.oecd.org/

VI. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUITJINHBI
Ha n3ydeHne nHCUMIUTMHBI OTBOANUTCA 54 yaca ayAUTOPHBIX 3aHATUN U 54 Jaca

CaMOCTOATENIbHON pabOTHI.

dopmamMu OpraHu3alMy 3aHATUH SBIISIOTCS JIGKLINH, IPAKTHUECKUE 3aHATUS U
camocTosiTenbHass pabora cryaeHToB. OcHOBHas opma — JIEKIIMHU, HO TaK Kak
00beM YacoB OrpaHMYEH, MpernojaBaTelb Ha JEKIUH JaeT OOOCHOBAHHYIO
MOTHBAIMIO M3YYECHUs pa3lieia, aKIEeHTUPYeT BHMMaHUE Ha HauOoJjiee CIO0XKHBIX
BOMPOCax, JEMOHCTPUPYET MPUMEHEHHE MATEMAaTUIECKUX U PU3NIECKUX MOJeIei
U1 M3ydeHus Ouonormueckux cucteM. [lpakTuueckue 3aHATHA CIOCOOCTBYIOT
Oosee rry00OKOMY YCBOCHHUIO MOT'YT ITPOBOJAUTHCS B (hOpME CEMUHAPOB, AUCKYCCHH,

JIETIOBBIX UTP, PEIICHUN CUTYaIIMOHHBIX 3a/1a4.
2. OOpazoBaTenabHbIE TEXHOJIOTUU

[Tox oOpazoBarenbHOM (TIeIarormuecKkoi) TEXHOJOTHEW paccMaTpUBaeTCs
CUCTEMHOE U TOCIIEJIOBATEIbHOE BOIUIONICHUE HA MPAKTUKE CIPOEKTUPOBAHHOTO
npoiiecca oOy4eHus, CUCTeMa CIIOCOOO0B U CPEJICTB TOCTUKEHUS LIeJIel yIpaBiIeHUs
TUM TIpolieccoM. Bbiaenum o0pa3oBaTelibHbIE TEXHOJOTHUU, UCIIOJIb3yeMbIe MPHU
peanu3anuyi pasIUYHBIX BHJIOB YYEOHOW pabOTHl CTYACHTOB IO IHUCIUTLINHE
«buodusukay: TEXHOJOTUS MOAYILHOTO OOYYEHUS, TEXHOJOTHsS 3HAKOBO-
KOHTEKCTHOT'O OOy4CHUS, TEXHOJIOTHS UTPOBOT0 00yUYeHHUsI, THPOPMAITMOHHO-

KOMIIBIOTCpHAA TCXHOJIOT'UA 06yquI/m.

Jns  dbopMupoBaHMs JUYHOCTH OYIyIIErO CHEIUaIUuCTa HEe0O0XO0IUMO
OpraHW30BbIBaTh  3HAKOBO-KOHTEKCTHOE  OOydeHHE, KOTOpoe  00ecreuuT
TpaHc(OpMaIlMIO0  TO3HABATEIbHOM  JEATENBHOCTH B MPOQPECCHOHATBHYIO
neaTeibHOCTh. (OCHOBHOM — XapaKTEpUCTUKON  00pa30BaTEIbHOTO  Mpolecca
KOHTEKCTHOT'O THIMA SBIAETCS MOJACIUPOBAHUE HA SA3BIKE 3HAKOBBIX CPEACTB
NPEAMETHOIO  COJAEpKaHusl  Oyaymied  npodecCUOHAIbHOM  IESITeIbHOCTH

cricnuaincTa.



VYuebHasg wurpa ecthb ILEJICYCTPEMIIEHHAs CaMOCTOSITENIbHAsI JEATEIbHOCTD
CTYJICHTOB, HAalpaBJ€HHAs Ha YCBOEHWE KOHKPETHBIX 3HAHUW, YMEHUN U HABHIKOB

X IIPUMCHCHUSA I JOCTHIKCHUA LICJIN UTPBI.

[Tpu peanmzaruu HHPOPMAITIOHHO-KOMITBIOTEPHON TEXHOJOTHH OOyYeHUs
Kadeapa METUIIMHCKONW (PU3UKH, KUOCPHETUYECKMX W OMOTEXHUYECKUX CHUCTEM
UCTIONIB3YEeT KOMIIBIOTEPHBIN KJIaCC, B KOTOPOM MPOBOISATCS TaOOpaTOpHBIE paboTHl,
KOHTPOJIBHOE TECTUPOBAaHUE CTYACHTOB. Take CTyIEHTHI MOTYT HCIOJb30BaTh
caiT kadeapsl, TIe BBIIOKECHBI METOAMYECCKHUE PEKOMEHIAITUU IO BBITIOJHCHUIO
7a00paTopHBIX PabOT, BONMPOCHI K TMOATOTOBKE K MPAKTHYECKUM 3aHITHIM H

KOJUIOKBHYMAaM, a TaK>KC BOIIPOCHI K TCKYIICMY H HTOI'OBOMY KOHTPOJIIO.

VII. IEPEYEHb HH®OPMAIIMOHHBIX TEXHO.JIOT'UH 1
IMPOI'PAMMHOI'O OBECIIEHEHUSA
— Microsoft Office Professional Plus 2010;
— O(QUCHBIA MaKeT, BKJIIYAIOUMN NpOorpaMMHOE oOecreueHue ajig padoThl C
Pa3TUYHBIMHU THITAMUA JOKYMEHTOB (TEKCTaMH, HJIEKTPOHHBIMHU TabIuIiamMu, 6azamMu
JTAHHBIX U JIp.);
— 7Zip 9.20 - cBoOOMHBIN (haHIOBBI apXUBATOP C BBICOKOW CTETMICHBIO CXKATHS
JaHHBIX;
— ABBYY FineReader 11 - mporpamma uis ONTHYECKOTO pPAaCIO3HABAHHUS
CHUMBOJIOB;
— Adobe Acrobat XI Pro — maker mporpamm s CO3MaHUS W MPOCMOTpPA
AJIEKTPOHHBIX ImyOsmkaiuii B popmate PDF;
— ESET Endpoint Security - kommiekcHas 3amura pabo4yux craniui Ha 6asze OC
Windows. [lognepxka BUpTyain3auu + HOBbIE TEXHOJIOTHH;
— WinDjView 2.0.2 - nporpamMMa Juiss pacro3HaBaHUS W MPOCMOTpa (aioB ¢
oJlHOUMeHHbIM popmaroM DIV u DjVu.
Hcnone3yroTes cranaaptHbie maketsl Microsoft Office (Word, Excel,
PowerPoint u ap), a Takke crienuaIn3upPOBaHHBIC MAKETHI MPUKJIIATHBIX

nporpamm MathCad, MathLab u ap.



VilIl. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
JANCHUITJINHBI

OOpa3oBaTenbHbId MPOLECC JAHHOIO Y4YEOHOro Kypca TIpPOBOJMUTCS B
JEKIMOHHBIX, KOMIIBIOTEPHBIX ayIuTOpusix Kopmyca Ilkonsl OHMOMETUIIMHBI
JAB®Y, ocHameHHBIX KOMIBIOTEPAMH, YKOMIUIEKTOBAHHBIMU IIPOLECCOPAMU
muneriku  INTEL, u MynpTUMEIUWHBIMM CHCTEMaMH C TOJKIOYEHHEM K

oOmexkoprnopatuBHoi cetu JIBOY u Internet.

HanmenoBanue [lepeueHb OCHOBHOTO 000PYI0BaHUS
000pyIOBaHHBIX TTOMEIIICHHM
Y TIOMEIEHUN [T
CaMOCTOSATENIbHON pabOThI

JlabopaTopusi 1o OleHKe ITIpoexktop DLP, 3000 ANSI Lm, WXGA
BITHSIHUS (PaKTOPOB 1280x800, 2000:1 EW330U  Mitsubishi;
BO3ICHUCTBUSI OKPYKAIOIIEH
Cpenbl Ha 3JJ0POBbE
YeJIOBEKa.

r. Bmagusocrok, o. Pycckuii,
1. Asike 1.10, ayx. M419, | KOMMYTaTop DVI DXP 44 DVI Pro Extron;

[Toxcucrema crerUaTM3UPOBAHHBIX KPETUICHUH
o0opynoBaHUS CORSA-2007 Tuarex;
[ToxcucTemMa BHJICOKOMMYTAIIUU:  MaTPUYHBIN

wiomans 74,9 m? yamuautens DVI no Butoit mape DVI 201 Tx/Rx
Extron; Ilomcucrema ayguoKOMMyTaluu U
3BYKOYCWJICHUS; aKyCTMYeCKas CHCTeMa Ui
nmotonouynoro MoHTaxka SI 3CT LP Extron;
uudposoii ayauonpoiueccop DMP 44 LC Extron;
pacmmpeHue Ui KOHTposuiepa ynpasieHus [PL
T CR48

YuranbHble 3am61 HaydaHoi Mono6snoxk HP ProOme 400 All-in-One 19,5
ounommorexu JIBOY ¢ (1600x900), Core i3-4150T, 4GB DDR3-1600
OTKPBITHIM JIOCTYTIOM K (1x4GB), 1TB HDD 7200 SATA, DVD+/-
douxy (kopryc A - yposenr | RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
10) (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty CxopocTtb

noctyna B Uatepuer 500 Mout/cexk.

Pabouune mecTa 115 J1I0/1€1 C OTpaHUYCHHBIMA
BO3MOXKHOCTSIMHU 3JI0POBBS OCHAIICHBI
JUCILIICSIMA 51 IIPUHTEPAMHU bpains;
00OpyIOBaHBI: IMOPTATUBHBIMH YCTPOHCTBAMHU
JUIS ~ YTEHUSA  IJIOCKONEYATHBIX  TEKCTOB,
CKaHUPYIOIIUMH M YUTAION[UMH MalldHAMHU
BUJICOYBEITMUUTEIIEM C BO3MOYKHOCTBIO




peryusiuuu I[BETOBBIX CIIEKTPOB;
YBEJIMYMBAIOIIMMHU JJIEKTPOHHBIMHU JIyllaMu |
yJIBTPa3BYKOBBIMU MapKUPOBIIUKAMU

Aynuropus s
CaMOCTOSITeIILHOM PabOThI
CTYJICHTOB

r. Bmagusocrok, 0. Pycckuit
. Asxkc 1.10, Kopnyc 25.1,
ayn. M621
[Inomans 44.5 m?

Mono06:10k Lenovo C360G-i134164G500UDK
19.5" Intel Core 13-4160T 4GB DDR3-1600
SODIMM  (1x4GB)500GB Windows Seven
Enterprise - 17 wryk; IIpoBoanas cetp JIBC —
Cisco 800 series, OecnpoBomnbie JIBC mis

oOyuaromuxcst obecreueHbl CUCTEMOW Ha 0Oase
touek poctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE
«HaHOOHOTEXHOJIOTHH B MeAULIUHE)

[1nan-rpaduK BHIMOJHEHUSI CAMOCTOATENIbHON paOOThI CTYICHTAMHU

Ne Jara/cpokn Bua camocrositenbHOM IIpumepHbie ®opma
1/ | BbINOJHEHUS padoThI HOPMBI KOHTPOJIA
BpeMeHHU Ha
BbINOJIHEHHE
1 1-2 menens [ToaroroBka Kk NIpakTHYECKUM 6 yac. Koncnexr,
9-10 negens 3aHATUSAM, TOBTOPEHHE poBepKa
15-16 Henens Marepuaa, BHIITIOJIHECHUE KOHCIIEKTA,
yIpaXHeHU OIpoc
2 3-4 nenens PedepupoBanue amuteparypsl 4 4ac. KoHcrekr,
13-14 nenens poBepKa
KOHCIIEKTa
3 5-6 Henens VYrinyOneHHbli aHamu3 4 4ac. Urenue u
HayYHO-METOAUYECKOM aHaJIu3 cTaTei
JUTEPaATyPhI u3
MEePUOINUECKUX
U3JaHuN
4 2-3 Henend [ToaroroBka k onpocy u 4 4ac. CaMOKOHTpOJIb
7-8 Henens TECTUPOBAHUIO. OCBOCHHUS
11-12 nenens CaMOKOHTPOITh MaTtepuana
JIEKIUH.
KonTposbhbie
BOTIPOCHI U3
paboueit
IPOrPaMMBbI

CamocrosiTennbHasi paboTa CTYJEHTOB COCTOMT M3 TOATOTOBKU K
OPAKTUUECKUM  3aHATUSAM, pabOThl HaJl PEKOMEHJOBAHHOM JHUTEpaTypoH,
HaIlMCaHus JOKJIALO0B 110 TEME CEMUHAPCKOI0 3aHATHS, IOATOTOBKH IPE3ECHTALIUM.

[IpenopaBarens mpeIaraer KakJIOMy CTYAEHTY WHAWBUIAYAJIbHBIE U
nuddepeHpoBaHHble 3a7aHusd. HekoTopble M3 HUX MOTYT OCYUIECTBIIATHCA B
rpynne (HampuMmep, MOATrOTOBKA JOKJIA/la M MPE3EHTALMHU [0 OJHOW TeMe MOTyT
JienaTh HECKOJIBKO CTYJIEHTOB C pa3/ieIEeHUEM CBOMX 00SI3aHHOCTEN — OJIMH TOTOBUT
HAy4YHO-TEOPETUYECKYIO YacCTh, & BTOPOU MPOBOJUT aHAJIU3 IPAKTUKH).

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB
[Ipu opraHuzanuu caMOCTOATENbHON pabOThl NMpPEnoJaBaTelb YYUTHIBAET

YPOBCHDB IMOATOTOBKH KAXXJI0TO CTYACHTA U MIPCABUANUT TPYAHOCTH, KOTOPBLIC MOT'YT

BO3HHUKHYTH TPU BBIMOJTHEHUH CaMOCTOSITENbHOU paboThl. [IpemogaBarens maer



KOKIOMY CTYIEHTY HHIWBHUAYyalbHbIE H AU(PPEpPEHLIUPOBAHHBIE 3aJlaHUS.
Hekoropble U3 HUX MOIYT OCYIIECTBISATHCS B IpyIe (Hampumep, MOATOTOBKA
JOKJaJa M IPE3EeHTAalUN N0 OJHOM T€ME MOTYT JeJIaTh HECKOJBKO CTYACHTOB C
pazzie’IeHueM CBOMX 00S3aHHOCTEN — OJIMH TOTOBUT HAYYHO-TEOPETUUECKYIO YaCTh,
a BTOPOW POBOAUT aHAJIU3 MPAKTUKH).

CamocTosTenbHas paboTa BJISETCS OJHUM U3 BUJIOB YUEOHOH 1A TENBHOCTH
00yJaromuxcs, CrocoOCTBYET Pa3BUTHIO CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH U
OpPraHHW30BAHHOCTH, TBOPYECKOTO IMOAXO0/a K PELICHUI0 NpodieM Y4eOHOro u
po(hecCHOHATBFHOTO YPOBHS.

CamocrosiTenbHas paboTa MPOBOAMUTCS C LIETBIO:

- CHCTEMATH3alUy M 3aKPEIUICHUS IOJyYEHHBIX TECOPETUYECKUX 3HAHUU U
MPaKTUYECKUX YMEHHM, 00yUYaroIuXxcs;

- yr1yOJIeHHs U pacllupeHNs TEOPETUUECKUX 3HaHUM;

- (hopMHpOBaHUS YMEHUH HCIIOIb30BaTh CIIEHUATIbHYIO JIUTEPATYPY;

- pa3BUTHS MO3HABATEIBHBIX CIOCOOHOCTEM M aKTUBHOCTH OOYYarOLIUXCS:
TBOPYECKOW MHUIIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- (OpMHpPOBAaHUS CAaMOCTOATEIBHOCTH MBILIUICHHS, CHOCOOHOCTEN K
CaMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHKIO U CAMOPEaIN3allNH;

- Pa3BUTHS UCCIIEI0OBATEIbCKUX YMEHUM.

CamocrosiTenbHas paboTa CTYJEHTOB MHPEIyCMOTPEHa MO BCEM paszzeiiam
JUCLUIUIMHBI COCTOUT M3 MOATOTOBKH K JIEKIMOHHBIM M NPAKTHYECKUM 3aHATHUSAM,
paboThl HaJ PEKOMEHJIOBAHHOW JTUTEPATYPOM, HAMMMCAHUS JOKIIA0B, TOATOTOBKU
NpEe3eHTalui, TMOATOTOBKOM K Ompocy W  TectupoBaHuio.  KoHTpoib
CaMOCTOSITENIbHOM padOThI CTYJIEHTOB OCYILECTBIISETCS IPU MPOBEPKE KOHCIIEKTOB
Y TEMaTUYECKUX 3aJaHuM, a TaKke padoThl HAJ PEKOMEHIOBAHHON JIUTEPATYPOM,
BBINIOJIHEHUSI pedepaToB, T0KIaA0B, IPE3CHTAUN 1 YUCICHHBIX PEeLIeHUH 3a1a4.

KoHnTponb camocTosITeNnsHOM paboThl U OIICHKA €€ Pe3yJIbTaTOB OPraHU3yeTCs
KaK €IMHCTBO JIBYX (hopM:

- CAMOKOHTPOJIb M CAMOOIIEHKa 00y4aroIierocs;

- KOHTPOJIb U OI€HKAa CO CTOPOHLI IIPCIIOaAaBaTCIIA.



B cBsa3u ¢ BBemeHweM B 00pazoBarenbHbId mpouecc DenepaibHOTO
rOCYy/IapCTBEHHOTO  00pa30BaTEeIbHOrO CTaHAapTa Bce Ooee  akTyaJbHOMU
CTAHOBHUTCSl 3ajjaya OpraHu3allid CaMOCTOSITENIbHOW paboOThl  CTYJEHTOB.
CamocTosiTenbHast paboTa ornpeaenseTcsl Kak WHANBUAYaIbHAS WIH KOJJICKTUBHAS
ydyeOHas JAeSTeNbHOCTh, OCYIIECTBIsieMas 0e3 HEMOCPEICTBEHHOIO0 PYKOBOJICTBA
nejiarora, HO 1o €ro 3aJaHusIM U TI0J1 €r0 KOHTPOJIEM.

CamocTosTenbHass paboTa CTYACHTOB SIBJSIETCS OJTHOM M3 OCHOBHBIX (hopm
BHEAYJAUTOPHOU paboThl IPH peaan3alry yueOHbIX MJIAHOB U MPOrPAMM.

CamocTtosTenbpHass paboTa — 3TO TO3HaBaTeNbHas ydeOHas AEATEIbHOCTb,
KOTJ1a [TOCJIE/IOBATENIFHOCTD MBIIIJICHUS yU€HUKA, €M0 YMCTBEHHBIX U MTPAKTUIECKIX
orepanuii U AeMCTBUIA 3aBUCUT U ONIPEAEISAETCS CAMUM CTYJIEHTOM.

CryneHT B mporecce OOy4eHHsS JOJDKEH HE TOJBKO OCBOUTH YYEOHYIO
IporpaMMy, HO U HpPHOOPECTH HABBIKM CaMOCTOSATEIbHON paboTbl. CTyAEeHTY
IPEIOCTABIISETCS BO3MOYKHOCTh pabOTaTh BO BpeMsl yueObl 60Jiee cCaMOCTOATEIBHO,
yeM ydamuMmcs B cpeaHei mkone. CTyAeHT JOMKeH YMETh IUIaHHPOBaTh U
BBITNIOJIHATH CBOIO paboTy.

[lenbto caMOCTOSATENBHOM pPabOTHl CTYAEHTOB SIBISIETCS  OBJIAJCHUE
byHIaMEHTAIBHBIMUA 3HAHUSMU, MPOGECCUOHAIBHBIMA YMEHUSIMH ¥ HaBBIKAMHU
NESATENIbBHOCTH 1O  MNPOQMII0, ONBITOM TBOPYECKOW, HCCIEI0BATENbCKON
JESITEIBHOCTH.

CamocrosiTennbHasi ~ paboTa  CTYJEHTOB  CIOCOOCTBYET  Pa3BUTHIO
CaMOCTOSITEIFHOCTH, OTBETCTBEHHOCTH W OPTraHW30BAHHOCTH, TBOPYECKOTO
MOAX0Ja K PELICHUI0 TPo0JeM y4eOHOro U MPodPeCcCUOHATBHOTO YPOBHS.

Dranel cCaMOCTOSATENbHON pabOTHI:

- OCO3HaHWE Y4eOHOH 3amayu, KOTOpas pelIaeTcs C MOMOIIbIO JTaHHOM
CaMOCTOSATEILHON pabOTHI;

- 03HAKOMJICHHE C MHCTPYKIUEH O €€ BBINOJIHEHUU;

- OCYIIIECTBJICHUE TIPOIIECCa BBHITIOTHEHUS padOTHI;

- CaMOaHaJIn3, CAMOKOHTPOJIb,



- IpoBepKa pabOT CTyNEHTA, BBIICICHNE U Pa300p TUIIUYHBIX MPEUMYIIIECTB
U OIHOOK.

[Ipu opraHuzanuu CaMOCTOSITENIBHOW pabOThI CTYJEHTOB HAa OCHOBAHHHU
KOMITETEHTHOCTHOTO moaxoaa K peanu3anuu podeCCHOHATTBHBIX
oOpa3oBaTeNbHBIX MNPOrpaMM, BUIAMHU 3aJaHUM JJII CaAMOCTOATENbHON paboThI
SIBJISIFOTCSI:

- JIUIS OBJIAJICHUS 3HAHUSMH: YTCHHE TeKcTa (y4eOHHMKA, TIEPBOUCTOYHHKA,
JOTIOJTHUTEILHOW ~ JIMTEpaTyphl), COCTaBICHHE IUIAHA TEKCTa, Tpaduueckoe
M300paKEHUE CTPYKTYPHI TEKCTa, KOHCTICKTUPOBAHUE TEKCTA, BHIMTUCKA U3 TEKCTA,
paboTa cO ClOBapsMH W CIpPAaBOYHHUKAMH, O3HAKOMJICHHE C HOPMATHBHBIMU
JIOKyMEHTaMH, Yy4eOHO-HCCIe/IoBaTeNIbcKass paboTa, HMCIOJb30BaHUE ayJIuo- H
BHJICO3ANIMCEN, KOMIIBIOTEPHOU TeXHUKU 1 VIHTEpHETA U 1Ip.

- JUIS 3aKpeIUIeHUs M CHUCTeMaTH3allii 3HAaHWM: paboTa C KOHCIEKTOM
Jexkuuu, oOpaboTka TeKcTa, TMOBTOpHAas paboTa HaJl Y4eOHBIM MaTepHaIoM
(yueOHMKA, TICPBOMCTOYHHMKA, JIOMOJHUTCIBLHON  JUTEpATyphl, ayado W
BUJICO3AIIUCEH, COCTABJICHHE IIJIaHA, COCTaBJIEHWE TaOJMIl JJI1 CHUCTEMAaTHU3aIluu
y4eOHOTO MaTepuaja, OTBET Ha KOHTPOJIbBHBIC BOIPOCHI, 3aroJIHEHHWE padbouei
TeTpaau, aHaJuTHYecKass oOpabOTKa TEKCTa (AaHHOTHPOBAHHUE, PEIEH3UPOBAHUE,
pedepupoBaHre, KOHCIIEKT-aHAU3 U JIP.), 3aBEPIICHUE ayIUTOPHBIX MPAKTUUECKUX
pabor u odopmiieHME OTYETOB MO HHUM, TOATOTOBKA MYJIbTUMEIHA
COOOIIICHH/TOKIIaIOB K BBICTYIUICHUIO HA CEMUHApe (KOH(PEPEHIINH ), MAaTePUATIOB-
Mpe3eHTaIui, MOJIr0TOBKA pedepaTa, cocTaBieHue Oubanorpaduu, TeMaTHYECKUX
KPOCCBOP/IOB, TECTHPOBAHUE U JP.

- uisi JOPMUPOBAHUSI YMEHHI: pelieHre 3a7a4 U yIpaxHEHUH 1o oOpasiry,
peIcHNEe BapHATHBHBIX 3a/ad, BBITIOJIHCHUE YEPTEKEH, CXEeM, BBITIOJIHCHUE
pacueToB (rpadguieckux padoT), PEIIeHHEe CUTYalMOHHBIX (MPO(eCcCHOHATBHBIX)
3aJ1a4, MOJITOTOBKA K JICJIOBBIM UTPaM, MMPOCKTUPOBAHUE M MOJICTUPOBAHHIE PA3HBIX
BUJIOB W  KOMIIOHCHTOB  NPO(ECCHOHATBLHOW  ACATCIBHOCTH,  OIBITHO
IKCIIEpUMEHTabHasE paboTa, pedIeKCUBHBIN aHaIu3 MPO(PECCHOHATBHBIX YMEHUN

C UCIIOJIb30BAHUEM ayauO- U BUAJCOTCXHUKHU U JIP.



CamocTosTenbHass padoTa MOXET OCYIIECTBISATHCS HHAWBUIYATbHO WIIU
IpyNIIaMHA CTYJEHTOB B 3aBUCUMOCTH OT LEIH, 00BbeMa, KOHKPETHOW TEMaTHKU
CaMOCTOATENLHON pabOThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHHUM CTYCHTOB.

KouTponb pe3ynbTaToB CcaMOCTOATEIBHOW pPAaOOTHI CTYACHTOB MOKET
OCYUIECTBIIATHCS B Mpejenax BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelbHbIC yueOHbIC
3aHATHS 10 TUCHUIUIMHE U BHEAYJUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTY/IEHTOB
M0 JAUCHUIUIMHE, MOXET MPOXOAUTh B MUCBMEHHOW, YCTHOW WJIA CMEIIaHHOW
dbopme.

[Ipy M3ydeHUW TUCIUTIIMHBI TPAKTUKYIOTCS CICTYIONTUE BHIBI U (POPMBI
CaMOCTOATEIBbHOI pabOTHI CTYIEHTOB:

- BBITIOJIHEHHE JTA0OPATOPHO-TIPAKTUYECKUX padoT;

- opopMIieHHE OTUYETOB;

- TIOJITOTOBKA JIOKJAJ0B U HMH(POPMAIMOHHBIX COOOIIEHUN Ha 3a/laHHbIE
TEMBI;

- IOATOTOBKA U HaIlMCaHUE pedepaTos;

- CO3/IaHNE MaTepHalIa-IpPEe3CHTALNY;

- IOATOTOBKA K YCTHOMY OIIPOCY, K JUCKYCCHUH;

- IOATOTOBKA K TECTUPOBAHUIO;

- TIOATOTOBKAa K TMHCHMEHHOW, KOHTPOJBHOM pabOTe, TECTUPOBAHUIO,
KOHTPOJIbHOM TOYKE;

- IOJITOTOBKA K KOJUIOKBUYMY;

- (opMHUpOBAHHE W BBINOJHEHUE TBOPYECKOTO 3aJaHUsl, B TOM YHUCIE
CUTYallMOHHOM 3a7]a4u;

- HaIlMCAaHME 3CCe 110 3aJaHHON TeME U T.J.

CamocrosiTennbHasi paboTa CBsi3aHAa C KOHTpPOJIEM (KOHTPOJIb TaKke
paccMaTpUBaeTCAd KaK 3aBEPIIAIONIMN 3Tal  BBINOJHEHUS CaMOCTOSTEIIbHOU
paboTel), Tpu BbIOOpE BUAa W (GOPMBI CAMOCTOSITEIBLHOW pPabOTHI CleayeT
YYUTBIBATh (POPMY KOHTPOJIS.

JIyist opraHu3anyy CaMOCTOSITEIBHOW pabOThl HEOOXOIUMBI CIEAYIOIIHE

YCIJIOBHSL:



- TOTOBHOCTb CTYJIEHTOB K CAMOCTOSITEIbHOMY TPYAY;

- HalU4YMe M JOCTYNHOCTh HEOOXOJAUMOTO YyueOHO-METOAUYECKOTO U
CIIPAaBOYHOTO MaTepHaa;

- KOHCYJIbTAI[MOHHASI TIOMOIIIb.

CamocrosiTenbHas paboTa MOXKET MPOXOIUTh B JIEKIIMOHHOM KaOWHETe,
JabopaTopuu,  BHBapUHM,  KOMIBIOTEPHOM  3aiie,  OuOIHMOTEeKe,  JoMa.
CamocTosiTenbHast paboTa TPEHUPYET BOJIIO, BOCIHUTHIBACT PabOTOCIMOCOOHOCTS,
BHUMaHHE, TUCUUILUIUHY U T.J.

AynuropHasi caMOCTOsITeNbHasg paboTa MO AMCHMILIAHE BBINOJHACTCA Ha
yUeOHBIX 3aHATUAX TOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IPETMOJABATENS H 10
€ro 3aJaHHIO.

OCHOBHBIMH BUJaMU ayJJUTOPHON CAMOCTOSTEIbHON PaOOTHI SIBISIFOTCSA:

- BBINIOJIHEHUE JITA0OPATOPHBIX U MPAKTHUECKUX PadOT MO HHCTPYKLMSIM;
paboTta ¢ nuTepaTypod W JPYrMMHM HMCTOYHMKaMH HH(pOpMALMH, B TOM YHUCIE
AIIEKTPOHHBIMU;

- caMo- ¥ B3aMMOINPOBEPKA BBIIOJIHEHHBIX 3aJJaHU;

- pelieHre MpoOIEMHBIX M CUTYallHOHHBIX 3a7ad.

BoinonHenne npakTHYeCcKUX padOT OCYIIECTBISETCS Ha MPaKTUYECKUX
3aHATUSAX B COOTBETCTBUM C rpagukoM ydeOHoro mporecca. s obecrneueHus
CaMOCTOSITENTLHOW pabOThl TPEMOAaBaTEeNsIMU pa3padaThIBAIOTCA METOIUYECKHE
yKa3aHUs 10 BBIMOJIHEHUIO J1a00paTOPHON/ MPAKTUIECKON pabOoTHI.

Pabota ¢ nuTepaTypoil, ApyrMMH HUCTOYHHKaMu HHQOpMaLUU, B T.U.
DIIGKTPOHHBIMH MOXXET PpEaTM30BBIBATECS HA CEMHHAPCKUX U MPAKTUYECKUX
3aHATHSAX. JlaHHBIE WCTOYHUKM HMHQPOPMAIUU MOTYT OBITh MPEICTaBICHBI Ha
OyMa)XHOM W/WJIM DJIEKTPOHHOM HOCHTENSX, B TOM 4YHCle, B ceTu Internet.
[IpenonaBarens popmynupyer 1enb paboThl ¢ JaHHBIM UCTOYHUKOM HH(OpMAaInHy,
OTIpe/IeNIsieT BpeMsl Ha IPOpadOTKy JOKYMEHTa U (pOpMY OTUETHOCTH.

CaMo M B3aMMOTPOBEPKA BBHIMOJTHEHHBIX 33/IaHUN Yallle WCIOJb3yeTCs Ha

CCMHUHAPCKOM, IIPAKTHYCCKOM 3aHATHH U UMCCT cBOEH OeJIbIO HpI/IO6peTeHI/Ie TaKHUX



HABBIKOB KakK HaOJIOZeHHE, aHAJIU3 OTBETOB COKYPCHUKOB, CBEpKa COOCTBEHHBIX
PE3YNbTATOB C 3TAJIOHAMH.

Pemenne mpoONEeMHBIX M CUTYallMOHHBIX 3a7a4 HUCIIOJIb3yeTCsl Ha
JEKIMOHHOM, CEMHHAPCKOM, MPAKTUYECKOM U JPYruxX BHUAAX 3aHATHU.
[IpoOnemHuas/cutyaninoHHas 3ajiada JOJKHA UMETh YETKYI0 (OPMYIUPOBKY, K HEH
JIOJDKHBI OBITh MOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAMMO HAWTH U
00OCHOBATb. Kpurepun OLICHKHU MPaBUIBHOCTH peLIeHHUS
POOIEMHOM/CUTYallMOHHOM 3a1a4u JOJKHBI OBITh U3BECTHBI BCEM 00YyYarOIUMCH.

Opranusanus ¥ pyKOBOJCTBO BHEAYAUTOPHOM CAMOCTOSITENBHOU paOOThI

BreaynuTopHas caMocTosITeNbHAas paboTa BBIIOJHIETCS 10 33JaHUIO
IpernoaaBaress, Ho 0€3 ero HeMmoCPEJCTBEHHOIO yJacTHsl.

[Ipu npenbsBICHUH BUJIOB 33IaHUK HA BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO
paboTy peKoMeHAyeTCsl UCHOIb30BaTh AUPPEpPEHIIMPOBAHHBINA MOAX0 K YPOBHIO
NOJIFOTOBIEHHOCTH oOyuwaromierocs. Ilepen BBIIOTHEHHEM BHEAYAUTOPHOM
CaMOCTOATENbHOM  pabOThl  NpemnojaBareilb MPOBOAUT  KOHCYJIbTALMIO C
ONpPENEICHUEM [EJIM  3aJaHus, €ro COACPXKaHUsA, CPOKOB BBIIOJIHEHUS,
OPUEHTHUPOBOYHOTO 00beMa pabOThl, OCHOBHBIX TpPEeOOBaHUW K pe3yibTaTam
palboThl, KpUTEPUEB OLIEHKU, (POPM KOHTPOJISL U MEepeUHst IuTeparypsl. B mpouecce
KOHCYJIbTAIIMH MPENo1aBaTeb IPEIyNPEKIaeT O BO3SMOKHBIX TUITUYHBIX OLIHOKAX,
BCTPEYAOUIUXCSI MPY BBITIOJIHEHUH 3a/1aHMS.

JUis  MeToIUYecKOoro oOecreueHuss U PYKOBOJACTBA CaMOCTOATEIbHOU
paboToif B 00pa3oBaTEILHOM YUPEKIECHUU pa3padaThIBAIOTCS yueOHbIE MOCOOus,
METOJMYECKHE PEKOMEHJIAlUU 0 CaMOCTOSATEIbHON MOJArOTOBKE K PAa3JIMYHBIM
BUJIaM 3aHATUHN (CEMMHAPCKUM, MPAKTUYECKUM U T.I.) C YUETOM CHELHAIBHOCTH,
y4eOHOM JIUCUUIUIMHBI, OCOOEHHOCTEM KOHTHHIE€HTa CTYIEHTOB, O0beMa U
COJIep KaHMsI CAaMOCTOATEILHOM paboThl, (hOPM KOHTPOJIS U T.II.

CamocTosTenbHass padoTa MOXKET OCYIIECTBIATHCS HHIWBUIYaIbHO WIIH
rpynnamMu CTYAEHTOB B 3aBHCHUMOCTH OT LN, 00beMa, KOHKPETHOM TEMAaTUKHU
CaMOCTOSITENILHOM PalOOThI, YpPOBHS CII0)KHOCTH, YPOBHSI TOATOTOBIEHHOCTH

o0y4Jarommxcs.



Bunamu 3amanuii 11 BHEAyJAMTOPHON CaMOCTOSITENBHON pabOThl MOTYT
OBITh:

- JUIS OBJIQJICHUSI 3HAHUSIMM: UYTEHHUE TeKcTa (y4eOHMKA, MEPBOUCTOYHMKA,
JIOTIONIHUTEIBHOM  JINTEpAaTyphl); COCTaBJICHHME IUIaHA TEKCTa; Tpaduveckoe
U300paKEHHUE CTPYKTYPhl TEKCTA; KOHCIIEKTUPOBAHUE TEKCTA; BBITUCKUA U3 TEKCTA;
paboTa co clIOBapsSIMU M CIpPaBOYHHMKAMU; Yy4eOHO-HMcCClieoBaTeNbCcKas padoTa;
WCIIOJIB30BaHUE ayAuO- U BUIACO3ANMCEN, KOMIIBIOTEPHOM TE€XHUKU M HTepHer-
pecypcoB u 1p.;

- JUT 3aKPEIUICHUS M CUCTEMATHU3al[My 3HaHUI: paboTa ¢ KOHCIEKTOM JIEKIIHH
(oOpaboTka TekcTa), MOBTOpHAas paboTa HaJ y4eOHBIM MaTtepuasioM (yueOHHUKA,
NEPBOMCTOYHUKA, JIOTOJHUTEIBHOM JMTEpaTyphl, ayAHO- M BUICO3AMMCEN);
COCTABJICHHE IUIAHA M TE3UCOB OTBETA; COCTaBJIEHHE Taldauu, pedycos,
KpPOCCBOPJIOB, IJIOCcapus AJis CHUCTEMaTH3alluu yd4eOHOro maTepuaia; U3ydeHHe
CIIOBapeil, CIpPaBOYHMUKOB; OTBETHl Ha KOHTPOJIbHBIE BOMNPOCHI; aHAJIUTHYECKas
0o0paboTka TekcTa (aHHOTUPOBAHKE, PELIEH3UPOBAHKE, peepupoBaHUE, KOHTEHT-
aHalu3 W Jp.); TMOATOTOBKAa COOOLIEHWM K BBICTYIUIEHUIO Ha CEMMHApe,
KOH(EepeHIIMU; MOAr0TOBKAa pedepaToB, AOKIAA0B; COCTaBlieHHe Oubiuorpaduu,
3aJlaHul B TECTOBOM (hopMe U Ip.;

- 151 GOpPMHUPOBAHUS YMEHUMN: pellIeHUe 3a/1a4y U YIpaKHEHU! Mo o0pasiy;
pellieHrne BapUaTHUBHBIX 3a/Jad U YIPaKHEHWH; COCTABICHHE CXEM; peIIeHHE
CUTYallMOHHBIX MPOU3BOJCTBEHHBIX (MPO(ecCHOHANBHBIX) 3a/4ay; MOArOTOBKA K
JICIIOBBIM M POJIEBBIM MTPaM; MPOEKTUPOBAHNE U MOACIMPOBAHNE PA3HBIX BUIOB U
KOMIIOHEHTOB TMPO(ECCHOHAIBHON JeATENBHOCTH, MOATOTOBKA TPE3CHTAaINH,
TBOPYECKUX MPOEKTOB; MOATOTOBKA KYPCOBBIX M BBINYCKHBIX PaOOT; OMBITHO-
IKCIIEPUMEHTaIbHas padoTa; MPOSKTUPOBAHUE U MOJCTUPOBAHUE PA3HBIX BUIOB U
KOMIIOHEHTOB MPO(PECCUOHATBHOMN AEATEILHOCTH U JIP.

Jist  obecniedyeHHs  BHEAYyIUTOPHOW  CaMOCTOSITEIBHOW — pabOThl  TIO
JUCUUIUIMHE TpernojaBaTeieM pa3paldaTblBaeTcs IMEpevYeHb 3aJaHuil  AJid
CaMOCTOATENLHON padO0Thl, KOTOPHIA HE0OX0auM 1Jisi A((PEKTUBHOTO YIPABICHHUS

JTAHHBIM BUJIOM Y4€OHOU AESATETbHOCTH 00YUYarOIINXCs.



[IpenomaBaTenb OCYMIECTBISCT YIPABJICHUE CaMOCTOSTEIBHOU pPabOTOM,
perynupyer ee oO0beM Ha OAHO y4eOHOE 3aHITHE W OCYIIECTBIISIET KOHTPOJIb
BBITIOJIHEHUS BCEMU 00y4aroluMHucs Tpynibl. [{i1s ynoO6cTBa npenogaBaTesib MOKET
BECTH BEJOMOCThH YUY€Ta BBIIOJHEHUSI CAMOCTOSITENILHON pabOThl, YTO MO3BOJISET
OTCIICKUBATh BBHIMIOJIHEHHE MUHUMYMa 3aJlaHUi, HEOOXOJIMMBIX JUJISl JIOMyCKa K
WUTOTOBOM aTTECTAllMU 10 AUCUUILIINHE.

B mporecce camocTosiTenbHON pabOTHI CTYIEHT MPHOOpETaeT HaBBIKH
CaMOOpPraHu3alii, CaMOKOHTPOJISl, CAMOYNIPABJIEHUS W CTAHOBUTCA AKTUBHBIM
CaMOCTOSATEILHBIM CyOBEKTOM yU4eOHOM eI TEITHHOCTH.

OOyyaromuiicst CaMOCTOSITENIBHO OINPEAEIIAET PEKUM CBOEH BHEAYIUTOPHOU
paboThl U Mepy TpyJa, 3aTPAauMBAEMOr0 Ha OBJIAJICHUE 3HAHUSIMHU U YMEHUSIMH 10
KaKJIOW TUCUUIUIMHE, BHIMOJHIET BHEAYIUTOPHYIO PabOTy MO MHIAUBUIYATLHOMY
IJIaHy, B 3aBUCUMOCTH OT COOCTBEHHOM MOATOTOBKH, OI0/[KETa BPEMEHU U JIPYTUX
YCIIOBHUM.

[Ipu BBINOIHEHUU BHEAYTUTOPHOM CAMOCTOATENBbHON padOThl 00yUYarOIIHIC
MMeEeT MPaBO 00paIaTHCs K MPENO01aBaTeII0 32 KOHCYIbTAIIMEH C IIeJIbI0 YTOUHEHUS
3a1aHusl, GOPMbI KOHTPOJIS BHIMIOJHEHHOTO 3aJIaHus.

KoHTponb  pe3ynbTaToB  BHEAyJUTOPHOW  CaMOCTOSITENIBHOW  PabOThI
CTYJIEHTOB MOET MPOBOJUTHCSI B MTUCHbMEHHOM, YCTHOW WJIM CMEIIaHHOU (hopMe C
MpEACTaBICHUEM MPOAYKTa JESITeIHbHOCTH oOydaromierocs. B kauectse dopm u
METOJIOB KOHTPOJII BHEAYJUTOPHON CaMOCTOATENBHON paboThl MOTYT OBITh
WCIIOJIb30BaHbl 3a4€ThI, TECTUPOBAHKE, CAMOOTYETHI, KOHTPOJbHBIE PA0OTHI, 3aIIUTa
TBOPYECKUX paboOT U JIp.

MeToauyeckue yKka3aHusl 10 HAITUCAHUIO U 0(popMIIeHHIO pedepaTa

Pedepar nmpencraBisier  co0oil KpaTkoe — M3JI0KEHHE  MPOOJIEMbI
MPAKTUYECKOTO UM TEOPETHUECKOTO XapakTepa ¢ (opMyITHMPOBKON OMPeIeICHHBIX
BBIBOJIOB TI0 paccMaTtpuBaeMoi Teme. M30panHasi CTyJIeHTOM Mpo0siemMa n3y4aeTcst
U aHAJIU3HUPYETCS Ha OCHOBE OJIHOTO WJIM HECKOJIbKUX MCTOYHHUKOB. B oTiauume ot
KypcoBOM paOOThI, TPEACTABIAIONICH COOOH KOMIUIEKCHOE HCCIEOBaHUE

npo0semMsl, pedepat HanpaBlieH Ha aHATU3 OJHOM MM HECKOJIBKUX HayYHBIX PadoT.



L]enamu nanucanus pedepara ABISIOTCS:

® pa3BUTHE Yy CTYACHTOB HAaBHIKOB IIOMCKa AaKTyaJbHBIX MpoOIeM
COBPEMEHHOI'0 3aKOHOIaTEJIbCTBA;

® DAa3BUTHE HABBIKOB KPATKOI'O H3JIOKEHUS MaTepuaja C BBIICICHUEM
JIUIIb CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOAUMBIX ISl PACKPBITHS
CYTHU IIPOOJIEMBI;

® DPAa3BUTHUE HABBIKOB aHAJIN3a U3YYEHHOTO MaTepuaina u popMyIupOBaHUSL
COOCTBEHHBIX BBIBOJIOB 110 BHIOPAaHHOMY BOIIPOCY B MUCbMEHHOM (hopme,
Hay4YHBIM, TPAMOTHBIM SI3bIKOM.

Pedepar — TBopueckas AeSITENbHOCTb CTY/IEHTa, KOTOPas BOCIPOU3BOJIUT B
CBOCH CTPYKType HAyYHO—HMCCIIEOBATEIbCKYIO JEATEIbHOCTh IO PEIICHUIO
TEOPETUYECKUX M MPHUKIATHBIX MPOOJEM B ONpEeAENEHHOW OTpacid HAay4YHOI'O
3HaHMs. B cuimy 3Toro kypcoBas pa®oTa SIBIS€TCS Ba)KHEHIIEW COCTaBISIOIIEH
y4eOHOT0 TMpoliecca B BBICIIEH IIKOJIE.

Pedepart, sBisAsACH MOJIETBI0 HAYYHOTO UCCIEIOBAHUS, IPEACTABISET COOOM
CaMOCTOSITENIbHYIO paboTy, B KOTOPOH CTYJEHT pelraeT mpooieMy TeOpeTUIECKOTO
WIN MPAKTUYECKOTO XapaKTepa, IPUMEHsS HayuyHble IPUHIUIBI U METO/bI JaHHON
OTpaciii Hay4yHOTro 3HaHMs. Pe3ynbTaT JaHHOrO HayYyHOTrO MOMCKA MOKET 001a1aTh
HE TOJBKO CYOBEKTHMBHOM, HO U OOBEKTHMBHOM HAay4HOW HOBU3HOW, M MOITOMY
MOKET OBITh MPEJCTaBIEH JJIsi OOCYXICHUS HAYyYHOU OOIIECTBEHHOCTH B BHUE
HAYYHOTO JIOKJaJa WU COOOINCHHsS Ha HAay4YHO-TIPAKTHUECKON KOH(EpeHIHH, a
Tak)Ke B BUJIC HAyYHOU CTaThU.

Pedepar BbImoNHSAETCS MOJ PYKOBOJACTBOM HAyYHOTO PYKOBOJAUTENS U
npenoiaraeT NpuoOpeTEeHNE HABBHIKOB TMOCTPOSHUS JI€JIOBOTO COTPYIHHYECTBA,
OCHOBAaHHOTO Ha JTUYECKHX HOPMAax OCYILECTBICHHUS HAYYHOM JeATEIbHOCTH.
[leneycTpeMaEHHOCTh, HMHUIMATUBHOCTh, OECKOPBICTHBIM  IMO3HABATEIHHBIN
WHTEPEC, OTBETCTBEHHOCTh 3a PE3YyJIbTAaThl CBOMX ICHCTBHM, MOOPOCOBECTHOCTH,
KOMIIETEHTHOCTh — KayecTBa JIMYHOCTH, XapaKTEpU3YIOIIHEe CyOBheKTa Hay4yHO-
UCCIIEIOBATENILCKON  ESITENFHOCTHA, COOTBETCTBYIOIIEH HAealaM H HOPMaM

COBPEMEHHOU HAYKH.



Pedepar — 310 camocTosiTenpHas ydeOHash M HAyYHO-HCCIIEIOBATEILCKAS
NEeATEeTbHOCTh  CTyIeHTa. HaydHbIii pPYKOBOAWTEIh  OKa3bIBaET  IOMOIIb
KOHCYJbTATHBHOTO XapaKTepa U OICHUBACT MPOIIECC M PE3yIbTaThl ACSITEILHOCTH.
OH mpemocTaBiIseT MPUMEPHYIO TEeMaTUKy pedepaTuBHBIX pabOT, yTOYHSET
COBMECTHO C CTYJIGHTOM IIPOOJIEMY U TEMY UCCIICIOBaHMsI, TOMOTAET CIIAHUPOBATh
¥ OpPTraHu30BaTh HAYYHO-UCCIIECIOBATEILCKYIO JCSITEILHOCTh, Ha3HAYAECT BpEeMs U
MUHUMAJIGHOE KOJUYECTBO KOHCYJbTaui. HaydHbIil pyKOBOAWTENTh MPUHUMACT
TeKCT pedepaTta Ha MPOBEPKY HE MEHEE UM 3a JIECATh THEH 0 3aIlTHI.

TpanuoHHO CIOKUIACH ONPECIICHHAs CTPYKTypa pedepara, OCHOBHBIMU
AJIIEMEHTaMH KOTOPOU B MOPSIKE WX PACIIONOKEHUS SIBIISFOTCS CIICIYIONTHE:

1. TUTYABHBIN JTUCT.

2. 3aganue.

3. OrnaBiieHHE.

4. [lepeyeHb yCIOBHBIX 0003HAYEHUH, CUMBOJIOB U TEPMUHOB (€CJIM B ATOM
€CTh HEOOXOIUMOCTH).

5. Beenenue.

6. OCHOBHas 4acCTh.

7. 3aKIII0YEeHUE.

8. bubnmorpadudeckuii CrucoxK.

9. ITpunoxeHnus.

Ha TuTynbHOM nucTe yKa3bIBalOTCS: yuyeOHOE 3aBEICHHE, BBITYCKAOIIAs
kadeapa, aBTOp, HAyYHBIH PYKOBOIWTEIh, TEMa HCCICIOBAHUSA, MECTO M TOJ
BBITIOJTHEHUS pedepara.

HasBanue pedepara 10KHO OBITH IO BOBMOXKXHOCTH KPATKUM M MOJTHOCTBIO
COOTBETCTBOBATH €€ COACPIKAHUIO.

B ornaBnenuu (comepxaHuu) OTpa)KarOTCs HA3BaHUSI CTPYKTYPHBIX YacTeu
pedepaTta U CTpaHUIIbI, HA KOTOPBIX OHHM HaxoasTcs. OriaBieHue 1eaecoo0pa3Ho
pa3MecCTHTh B Havajie pabOThI HAa OJTHOW CTPAHMIIC.

Hanuune pa3zBepHyToro BBeneHust — oosi3arenbHoe TpeboBaHue K pedepary.

Hecmotpss Ha HeOOnbIION 00bEM 3TOM CTPYKTYPHOM YacTH €ro HamucaHue



BBI3BIBACT  3HAYUTENbHbIE  3aTpyAHeHUs. (OJHAaKO HWMEHHO KadyeCTBEHHO
BBITIOJITHGHHOE BBEJICHHE SBISICTCS KJIIOYOM K TIOHUMAHUIO BCEW paboTHI,
CBUJIETEIBCTBYET O Ipo(eccroHamu3Me aBTopa.

Takum oOpa3zom, BBeJeHHE — OYEHb OTBETCTBEHHAas 4YacTh pedepara.
HauyunaThcst JOKHO BBEICHHE C 000CHOBAHUS aKTyaJIbHOCTH BhIOpaHHOU TeMbl. B
MPUMEHEHUH K pedepaTy NOHATHE «aKTyaJIbHOCTBY» UMEET OAHY 0COOEHHOCTh. OT
TOTO, KaK aBTOp pedepara ymeeT BbIOpaTh TEMY M HACKOJBKO MPABUIBHO OH 3TY
TEMY IMOHHMAE€T U OLEHMUBAET C TOYKU 3PEHUS COBPEMEHHOCTH W COLHUAJIbHOU
3HAaYUMOCTH, XapaKTePU3YyeT €ro Hay4YHylO0 3pelioCTb U MNPOQPEeCcCHOHAIBbHYIO
MOJATOTOBJIEHHOCTb.

Kpome 3TOro, BO BBEAEHHHM HEOOXOAMMO BBIWIEHUTh METOJI0JIOTHUYECKYIO
0a3y pedepara, Ha3BaTh aBTOPOB, TPYHAbl KOTOPBIX COCTABHJIM TEOPETHUECKYIO
OCHOBY uccienoBanus. O030p auTepaTypsl IO TeMe JOJDKEH I0Ka3aTb
OCHOBATEJIbHOE 3HAKOMCTBO aBTOpa CO CHELUAIbHOW JIMTEPaTypoi, €ro yMEHHE
CUCTEMATU3UPOBATh WCTOYHUKH, KPUTUYECKHM HMX pacCMaTpuBaTh, BBIACISITH
CYILLIECTBEHHOE, ONPEIECATh INIABHOE B COBPEMEHHOM COCTOSIHUM H3YYEHHOCTH
TEMBL.

Bo BBeaeHum orpaxarorcs 3HAUCHHE M aKTyalbHOCTh M30paHHOW TEMBI,
OTIPEIENSIIOTCA OOBEKT U TpPEAMET, 1eJdb M 3aJaud, XPOHOJOTHYECKHE PaMKH
WCCIIEIOBAHMS.

3aBepiiaeTcs BBEACHHE W3JI0KEHUEM OOIIMX BBIBOJIOB O HAYYHOU U
MPaKTUYECKON 3HAYMMOCTU TEMBI, CTENEHU €€ M3YYEHHOCTH U 00ECIeuYEeHHOCTH
HMCTOYHUKAMU, BBIJBUYKEHUEM THIIOTE3bI.

B ocHOBHOW dYacTu wu3maraercsi CyTh MPOOJIEMBbI, PACKPHIBACTCS TeMma,
OINpeENsIeTCs] aBTOpCKasi MO3ULIMS, B Ka4yeCTBE apryMEHTa W JJisl WIUTFOCTpPALid
BBIJIBUTACMBIX TIOJIOKCHHM TPUBOAMUTCS (PaKkTUUYECKUid MaTepuasl. ABTOpY
HEOOXOMMO TIPOSIBUTH YMEHHE TOCIEAOBATEIILHOTO M3JIOKEHHUSI MaTepHualia mpu
OJIHOBPEMEHHOM ero ananuie. [lpeamouyTeHue npu STOM OTAAETCS TIJIABHBIM

dakTam, a He MEJTKUM JIETaJISIM.



Pedepar 3akaHumBaeTcs 3aKIIOYMTENBHOW YacThio, KOTOpas Tak U
Ha3bIBaeTCs «3akimtoueHue». Kak M BCsIKoe 3akiloueHue, 3Ta 4acTh pedepara
BBITOJIHSET POJIb BBIBOJA, OOYCIOBIEHHOIO JIOTMKOM MPOBEACHUS HCCIIEA0BaHuU,
KOTOpBI HOCUT (POpMYy CHHTE3a HAKOIUICHHON B OCHOBHOW YacTH HAyYHOUH
uH(pOopMalu. DTOT CUHTE3 — IIOCIIEA0BATENbHOE, IOTHYECKH CTPOMHOE U3JI0KEHHE
IOJyYEHHBIX WUTOTOB M MX COOTHOIIEHUE C OOIIEH LEIbl0 U KOHKPETHBIMU
3aJja4aMHU, MIOCTaBJICHHBIMU U C(POPMYTUPOBAHHBIMU BO BBeleHUU. VIMEHHO 371eCh
COJIEPKUTCS TaK Ha3bIBAEMOE «BBIBOJHOE» 3HAHME, KOTOPOE SIBISIETCSI HOBBIM 10
OTHOUIEHUIO K MCXOJTHOMY 3HAHUIO. 3aKIIOYEHUE MOXET BKIFOUYATh MPEIIIOKECHHUS
MPaKTUYECKOIO XapaKTepa, TEM CaMbIM, IMOBBIIAS LEHHOCTh TEOPETUYECKHUX
MaTepHaoB.

Urak, B 3akmtoueHnu pedepara JOJDKHBI ObITh: a) IPEACTaBICHBI BEIBOIBI 1O
UTOTaM HCCIIEIOBaHMs; 0) TeopeTndeckass U MpakTU4ecKas 3HaYMMOCTh, HOBU3HA
pedepara; B) ykazaHa BO3MOKHOCTb IPUMEHEHUSI PE3YJIbTaTOB UCCIIEAOBAHUS.

[locne 3akitoueHHs MPUHATO ToMeniaTb OHOIMOrpadUyecKuii CHHCOK
VICITOJIB30BAHHOM JIMTEPATypbl. DTOT CIIMCOK COCTABIISIET OAHY M3 CYILECTBEHHBIX
yacTeil pedepara M OTpakaeT CaMOCTOATENbHYIO TBOPUYECKYIO padoTy aBTOpa
pedepara.

Crucok MCHOJB30BaHHBIX MCTOYHMKOB MOMeENIaeTcs B KoHLE padoTsl. OH
oopmisieTcs wian B alipaBUTHOM Mopsake (Mo GamMuiany aBTOpa WM HA3BAHMS
KHUTH), WIH B MOPSAJKE MOSIBICHUS CChUIOK B TEKCTE MUCbMEHHOM paboThl. Bo Bcex
CllydasiX YKa3bIBalOTCSl IMOJIHOE€ Ha3BaHUE padoThl, (aMUIMU aBTOPOB WM
pelaKTopa M3aHUs, €CIU B HAlMCAaHUU KHWUTM Y4YacTBOBAJl KOJUIEKTHUB aBTOPOB,
JAHHBIE O 4YHCJIE TOMOB, Ha3BaHUE IoOpoja W M3AATENIbCTBA, B KOTOPOM BBIILIA
paborta, rog U3JaHusl, KOJIMYECTBO CTPAHMII.

Tembl 17151 caMOCTOSATETLHON pabOThI

1. OcoberHocTH (PU3UYECKUX B3aUMOJICHCTBUI Ha HaHOMAacIITabax.

2. KBanrtoBble pazmepHble 3 (HEeKThl B HAHOOOBEKTAX.

3. [Ipomecchl mory4eHns HAHOOOBEKTOB «CBEPXY — BHU3Y. JIuTorpadusi.

4. Ilpouecchl MOIy4EHUSI HAHOOOBEKTOB «CHU3Y — BBEPX)».



5. CynpamoriekyiisgpHas opranuzanus. MojekyasipHOE pacro3HaBaHUE.

6. MUKpOCKOIIHS KaK METOJ] UCCIEOBAHMSI U TUarHOCTUKA HAHOOOBEKTOB U
HAHOCHUCTEM

7. YriepoHble HAHOMAaTEPUAJIbI

8. IIpupoIHbIE HAHOCUCTEMBI B XPaHEHUH, BOCIIPOU3BEICHUN U PEATU3ALUU
reHETUYECKON NH(OpMALIUN KIIETKH.

9. HanoctpykTypbl, oOpazyemble aunuaamMu. MOHOCIOW, MHUIICIIIBI,
JIUIIOCOMBI.

10. Ilpunuun camocOOpkH B OHOJOTHUECKHX cucTemax. Mcmonp3oBanue
OMOCTPYKTYp C YHUKAJIBbHON N€OMETpHUE B KayeCTBE TEMIUIATOB JJIA MOJYYECHHS
HAaHOMAaTEPHUAJIOB U HAHOCTPYKTYD.

11. [IpumeHeHNE BUPYCHBIX CTPYKTYP KaK MHCTPYMEHTOB HAHOTEXHOJIOTHM.

12. ®u3NKO-XMMHYECKHE OCHOBBI  IIOTEHUMAJIbHBIX PHUCKOB  IpH
IIPOU3BOJICTBE U MCIOJIb30BAHNY HAHOMATEPHAJIOB.

13. JlocTmkeHus B 00JIaCTH HAHOMEIUITUHBI

14. HaHOTEXHOIOTMHU B pEr€HEPATUBHON MEIHUIIMHE

15. HanoTexHonoruu B pazpabOTKe MUILEBBIX MPOAYKTOB

16. HaHOTEXHONOIMH C UCOJIB30BAHUEM HYKJIEHHOBBIX KHUCIIOT

17. HaHOTEXHOJIOTHUH B IOCTABKE JIEKApCTB

18. TkaHeBast MHKEHEPUS HA HAHOCTPYKTYPUPOBAHHBIX MAaTPULAX

19. Ilpunuuns! pabOThHl OMOIOTMUECKUX MOJIEKYJISAPHBIX MAIllH

20. be3omacHOCTh NPOAYKTOB U MPOLECCOB HAHOMHAYCTPHU

Tembl pepepaTon
. IIpotyK1ivst HAHOMHYCTpUN
. UcTopust pa3BUTUSI HAHOTEXHOJIOTUU
. HanorexHosoruu u 6€30nacHOCTh
. HaHomaTepuasibl 1 HAaHOIIPOTYKThI
. HanorexHonornu B MeguIIMHE, B CEJILCKOM XO35KUCTBE

. buoceHncopHas TexHOIOTUA

< O »n A WD =

. [lepcriekTrBBI OyAyIIEro pa3BUTHUSI HAHOOMOTEXHOJOT I



8. @ynnepeHsl U yriaepoaHble HaHOTPYyOku. CTpykTypa u coctaB. MeTobl
MOTYYEHHUS

9. DnexkTpoHuKa OyaylIero Ha OCHOBE OMOTEXHOJIOTUI

10. HoBble MeTOIBI BBEICHUS JIEKAPCTB

11. buogaT4nku B CUCTEME KUBBIX OPTaHU3MOB

12. NMMyHOXMMHYECKHE aHAJIUTHUYECKHUE CHUCTEeMbl. BzaumopeicTBue
“QHTUTCH-aHTUTEJIO .

13. AToMHO- cHJIOBasi MUKPOCKOTIHS

14. Hanokommosutbl. OOne MeETOAbl MOJIYYEHHUS HAHOKOMIIO3UTOB,
BO3MOKHOCTH MPAKTUYECKOTO UCTIOJIb30BAHUS.

15. HaHOTEXHONOr U HA CTPa)Ke HKOJIOTUU

16. CounanbHbIe MOCAEACTBUSA BHEIPEHUSI HAHOTEXHOJIOTUIA

17. Hano6nomMarepuasbl Ha OCHOBE OEJIKOB U MENTH/IOB

18. Camocobupatoiuecss HAHOCTPYKTYpPbl HA OCHOBE HYKJIEMHOBBIX KHCIIOT

19. CuHTE3 HAHOCTPYKTYP € TOMOIIBIO MUKPOOPTaHU3MOB

20. buokaranu3 1 HAHOOMOTEXHOJIOT U

21. IlepcnekTwBbI  pa3BUTUS  MHUKPOCHUCTEMHBIX  OMOMEIUIIMHCKUX
AHAJTUTUYECKUX U MEAUIIUHCKUX YCTPOICTB

22. TexHONOTMHM MAacCUPOBAHHOTO MapajielbHOro cexkBeHupoBanusa JJHK
KaK CTpaTeruyeckas OCHOBA Pa3BUTHUS COBPEMEHHOM MeIULIMHbI

23. [lpotiecchl moTydeHHs HAHOOOBEKTOB «CBEPXY — BHU3». JIuTorpadusi.

24. Ilpouecchl MOJIy4eHHUS] HAHOOOBEKTOB «CHU3Y — BBEPX).

25. Husnextpodopes . OCHOBHBIE MPUHITUIIBI AUIICKTPOdope3a.

26. ®orodopes. [Ipunnmmns! mazepHoro horodopesa.

27. Ontodope3. OnTUyecKuil MUHIIET.

28. VYnopaBieHue IBHKEHHEM YacTHI[ C IOMOIIBK0 MAarHUTHBIX IOJIEH.
Marnautodopes. [Ipumenenus marautodopesa.

29. MuKpOCKONHSI KaK METOJ UCCIEAOBAHMS U JUATHOCTUKH HAaHOOOBEKTOB

N HAHOCHUCTEM



[Tpunoxenue 2

MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKON ®EJIEPAITN

QDeILepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II>HOG YUPCKACHUC BBICIICTO 06pa30BaHI/I$I
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(ABDY)
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MMacnopt ®OC

Kon u dranbl GOPMUPOBAHUS KOMIIETEHIIUN
(popmympoBka
KOMIETeHIHH
IK-12 - COBPEMEHHBIC METOIbI HCCIIEOBAaHUH B chepe
CIOCOOHOCTBIO K 3uaer pa3paboTKy OMOPU3NIECKUX U (PUIUKO-XUMHUYECKIX
OIIPEICIICHUIO HOBBIX TEXHOJIOTUH B 3JIpaBOOXPAaHEHHH, B TOM YHUCIIE,
obmacreit OCHOBaHHBIC Ha MEXIUCIUTUTMHAPHBIX 3HAHUSX.
HCCICAOBaHNA 1 OIIPEJIENIATH HOBBIE 00JIACTH UCCIIENOBAHUS U IIPOOIIEM
npo0sem B chepe B cepe pa3paboTkn OnohU3NIECKUX U PU3HKO-
paspaboTku v XAMHYECKHX TEXHOJIIOTHI B 3[JPaBOOXPAHCHUH;
Ono(hU3NYECKUX U MCCT KDUTHYECKH O
p ICHUTh HAYYHYIO HH()OPMAIIHIO O
(pH3HKO-XMMHUYCCKIX METOJIaX UCCIEN0BAHUS, OTBEYAIOIIHUX [IOCTABICHHBIM
TEXHOJIOTHA B 3a1a9aM
3IIPaBOOXPaHEHUH
HaBBIKAMU TPOBEJICHHSI COBPEMEHHBIX
IKCIIEPUMEHTAIBLHBIX HCCIICIOBAHUIN B
Bnaneer | obmactu GHOJIOTHH, TO3BOJISIOIIMX
MOJTyYUTh HOBBIC HAYIHBIC (DAKTHI,
3HAYUMBIC 1151 3]]PaBOOXPAHCHUS
STaIbl OPraHU3AIMH U TPOBEICHUS HAYTHBIX
UCCIICIOBAHMIA, BKITFOYAst BEIOOP IIETTH U
3naer (bopMyTHpOBKY 3a1ad4, MJIAHUPOBAHHUE, TOIOOP
11K-13 - aJIeKBaTHBIX METOJIOB, cOOp, 00paboOTKy, aHATTU3
CHIOCOOHOCTRIO K JAHHBIX ¥ MMyOJIMYHOE MX MPEACTABICHUE C YYETOM
OpraHM3anuy 1 TpeOoBaHUI MHPOPMALTMOHHOMN 0€3011acCHOCTH
MPOBE/ICHUIO HAYYHBIX
. BBIOMPATh METOJIbI U METOJIMKH UCCIICIOBAHUS U
MCCIICIOBaHHIA,
000CHOBBIBATh UX MMPUMECHECHHE JISI PEIICHUS
BKJIIOUasi BEIOOD LIeH
MOCTaBIICHHBIX 3a71a4;
1 GOPMYIIPOBKY
(hopMyIMPOBaTh HAyYHBIC TUIIOTE3bI AaKTyaTbHOCTh U
3aza4, MIaHUpPOBaHUE, | YMeeT
HAYYHYIO HOBU3HY IUIAHUPYEMOTO HCCIIEIOBAHUS
moAOOp aIeKBATHBIX
METOMOB, C60 BBEIOMpATh METOIBI M METOJIMKY HCCIICIOBAHUS U
> COOP, 000CHOBBIBATh UX MPUMEHEHHUE JIs PEIICHUS
00paboTKy, aHau3 .
MIOCTABJIICHHOW 3a7a9u
JAHHBIX W MTyOJIMYHOE
VX [IPE/ICTABIICHHUE ¢ crioco0aMu MPOBEICHUS U aHAJIN3a TTPHKIIATHBIX
yueToM TpeGoBaHuii HAyYHBIX UCCIIEIOBAaHUN B 00JaCTH OMOJIOTHUU U
MH(OPMALIMOHHOI MEAMIIMHBI; HaBbIKaMH 110100pa METO10B, 00pabOTKH
6e30MaCHOCTH Brnageer | maHHBIX M MyOIUYHOE MX MPEJCTABICHHUE C YYETOM
TpeboBaHu HHGOPMAITMOHHOM 0€30T1aCHOCTH;
HaBBIKAMU HAIMCAHUS
AHHOTAIIMY HAYYIHOTO MCCIICIOBAHMS
No Koutponupyemsie Kopb! 1 aTamnst OueHouHbIE CpeACTBA
n/n paszaesnsl / TeMBbI (dbopmupoBaHus TEeKYIIUHA | IPOMEXYyTOUHAs
JTUCIUTLTAHBI KOMITETCHITHIA KOHTPOJTh aTTecTanus
1 | HanorexHomoruwu, [1K-12 - 3HAeT co0eceoB | BOMPOCHI 3a4eTa
HAHOMEINIIMHA 1 CIIOCOGHOCTBIO K anue (YO-
1)




1eNd U
(GOpMyIIUPOBKY
3ajad,
TUTAHUPOBAHHUE,
noaoop
aJICKBaTHBIX
METOJI0B, cOOp,
00paboTky,
aHaJIU3 JaHHBIX U
myOJIUYHOE UX
NPEJICTaBIICHHE C
y4eTOM
TpeboBaHMit
UH(POPMALIMOHHO
it 6ezonacHoOCTH

HaHOOMOOE30IaCHOCTD | ONPENIEICHUIO yMeeT tect (IIP- | rectupoBanue
: o01IIMe TOHSATHS, HOBBIX oOJiacrei 1)
HMCTOPHSL CTAHOBJICHHS, | HCCIE0BaHus 1 | BJIANCET | 1abopatop | BONPOCkHI 3aueTa
OCHOBHBIC npo0iieM B cdepe Had
pabora
HampaBlieHUs, 00J1acTu | pa3paboTKu (TIP-6)
MIPUMEHEHUS B OonoduznUecKux u
MEIULINHE. ¢busuKo-
Hanoctpyktypsl u XUMHYECKHX
HaHOMAaTePHAaJIbL: TEXHOJIOTHH B
KJaccupukanus, 3JpaBOOXpaHECHUU
CIOCOOBI IIOJTyYEHUS,
CBOMCTBA.
Hanomarepuaiisl B
TEXHOJIOTHH
KYJIbTUBHPOBAHHUS
KJIETOK..
1 | Hanomarepuassl B [1K-13 - 3HAeT co0eceloB | BOIPOCHI 3a4eTa
OroMequIHE. CIIOCOOHOCTBIO K anue (YO-
[Tpumenenue OpraHH3aIMH 1 1)
HaHOCTPYKTYp B [IPOBEICHHIO Binaaeer | tect (IIP- | recrupoBanue
KapIHOJIOTHH, 1)
OHKOJIOTHH, HayHHpIxX . yMeeT JOKJIAJI, BOIPOCHI 3a4eTa
HEBPOJIOTHH. UCCJICIOBAHUIA, co0GImeHH
BKJIIOUasi BEIOOD e (YO-3)

IIkaJia oueHuBaHus YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n Iranbl GOpMUPOBAHMSA KPHUTEepUH MOKA3aTeJIn
¢popmynupoBka KOMIIeTeH MU

KOMIIETCHIIUN

IK-12 - 3HAET COBPEMEHHBIE oOyuatroruiics c(hOpMHUPOBAHHO
CIOCOOHOCTBIO | (MTOPOTOB | METOJIBI JIEMOHCTPHUPYET e




K
OTIpeJICIICHUIO
HOBBIX
obmacreit
UCCIIeTOBaHUS
1 1po0iieM B
chepe
pa3paboTku
OonoduznIecKu
X U pU3UKO-
XUMHYECKHX
TEXHOJIOTHI B
3/IpaBOOXpaHe
HUU

13171 HCCIIEIOBAHUH B HEMOJIHbIE U CTPYKTYpHUPOBa
ypOBeHb) | cepe pazpaboTku HEJ0CTaTOYHbIE HHOE
Oonou3NUeCKUuX U HaBBIKU CUCTEMAaTHUYECKO
(U3UKO-XMMHYECKUX | CAMOOPTaHU3AIMH | € 3HAaHUE O
TEXHOJIOTH1 B U buznueckux
3paBOOXPAaHEHHH, B | caMO0Opa30BaHusl; | 3aKOHOMEPHOCT
TOM YHCIIE, HE MOTYYHIT X, JIeXKAIUX B
OCHOBaHHBIE Ha YMEHUH U OTbITa OCHOBE
MEXIUCUUIUIMHAPH | METOJI0B cOopa, IPOLIECCOB,
BIX 3HAHUSAX. aHam3a u IPOTEKAIOIINX B
00paboTKu OpraHusMme,
JTaHHBIX, dusnueckux
HEOOXOJUMBIX JJIsl | CBOMCTBAX
pereHus OMOJIOTUYECKHIX
npodecCuoHaNbHbl | TKaHe, o
X 3a/1a4; B MeXaHU3Max
HEJI0CTAaTOYHOU neicTBUS
CTETICHU CIIOCOOCH | (PM3MUECKUX
cobupatp u ¢daxTOpoB Ha
00pabaThIBaTh OpraHu3M
OTEYECTBEHHBIEC U
3apyOexHbIe
UCTOYHUKHU
uHbopmauu 1is
HOJIrOTOBKH
UH(GOPMaIMOHHBIX
0030pOB H/HUIHn
AQHATUTUYECKUX
OTYETOB; cj1a00
OCBOWJI HABBIKH
CaMOCTOSITEITEHOTO
(dbopmyaMpoBaHus
BBIBOJIOB U
IpeACTaBICHUs
pe3yIbTaToB
IIPOBEICHHOM
paboTHI;
UCTIBITHIBAET
CIIO’KHOCTH C
yueOHo-
aKaJIeMUYEeCKUMHU
(opMyIHPOBKAMH.
OTIpEeNeNATh HOBBIE | OOyJarommmncs TOTOB U yMEET
o0nactu oOmagaer aHaJTM3UPOBATh
WCCIICIOBAHUS U OTpeIeIeHHBIMU U JIeaTh
ymeer npobiem B chepe HaBBIKAMU BBIBOJIBI O
p— pa3paboTKu CaMOOpTaHU3aIMK | TpoIeccax
HYTBIT) Onopu3nUecKuX U u KHU3HEIeATEIIbH
(bU3UKO-XMMHUYECKUX | caMO00pa30oBaHUsl; | OCTH
TEXHOJIOTUH B BIIaJI€ET ouocucrem,
3[IPaBOOXPaHEHHH; JOCTaTOYHBIM WCTIONB3YS
KPUTUYECKH OTIBITOM U 3aKOHBI (PU3HKH,




OIICHUTH HAYYHYIO yMeHHueM coopa, OOBSCHITH
UH(POPMALIUIO O aHaJn3a u dusnueckue
METOIaX 00paboTKu CBOICTBa
UCCIICIOBAHMS, JTAHHBIX, OMOJIOTUYECKUX
OTBEUAIOLIUX HEOOXOJUMBIX JJIsl | TKaHew,
MOCTaBJICHHBIM pereHus (GyHKIMOHUPOBA
3aJauam pohecCUOHANIBHBL | HUSI CUCTEM
X 3a/1a4; croco0eH | mpuMeHsist
coOupatp u METO/IBI
o0OpabarTbIBaTh ¢du3uueckoro u
OTEYECTBEHHbIC U | MaTeMaTH4ECKO
3apyOeKHbIC ro
UCTOYHUKHU MOJIETTUPOBAHUS
nHbOpMALIUN IS , 000CHOBBIBATD
MOJITOTOBKU BBIOOD
WH(POPMAIMOHHBIX | (PU3UIECKOTO
0030p0OB W/uinu dakTtopa,
AHATUTAYECKHUX JICUCTBYIOLLIETO
OTYETOB; CIIOCOOCH | Ha OPTaHU3M C
CaMOCTOSITENTEHO JTUarHOCTHYECKO
(dhopMyIMpoBaTh i 1 eueOHoM
BBIBOJIBI U LEJbIO;
NPEICTaBIATh OLICHUBATh
pe3ynbTaThl BBIXO/IHbIE
IIPOBEICHHOU JIaHHBIE
paboThl; BIaseeT duznoTepanesT
JOCTaTOYHBIMA UYECKOH 1
HaBbIKaMH Y4eOHO- | TMarHOCTUYECKO
aKaJIeMUYeCKoro 1 annaparypsl
CTHJIS U3IIOKEHUSL.
HaBbIKaMU y oOyuarorierocs CriocobHOCTh
MIPOBE/ICHUS c(OpPMHPOBAHEI YBEPEHHO
COBPEMEHHBIX yCTOMYHMBBIE BJIQJIETh
OKCIIEPUMEHTAIBHBIX | IPEJCTABICHHS O HaBBIKAMHU
UCCIIE/IOBaHU B METo/1ax pOBEICHUS
o0nacTi OMOJIOTHH, | CAMOOPIaHU3ALUU | HKCIIEPUMEHTAI
TIO3BOJISIOIINX u BHBIX
MOJyYUTh HOBbIE caMo00pa3oBaHUs; | MCCIEOBAHUM;
Hay4dHbIe (aKThI, oOyyaromuiics HaBBbIKaMH
praneer | SHEWMMBIC A1 JI€MOHCTPHUPYET COCTaBIICHNUS
(BbICOKH 3JIPaBOOXPAHEHHSI XOPOIINE YMEHUS U | TIPOCTEHIIINX
i) OTIBIT du3nueckux u
CaMOCTOSITENTFHOTO | MaTeMaTUYECKH
cbopa, aHanuza u X Mojenen s
o0paboTku W3Y4YEeHHS
JaHHEBIX, ouocucrem;
HEOOXOJMMBIX JUIsl | HABBIKAMHU
pereHus MOJTyYeHUS
npodeCCHOHANBHBI | HHPOPMAITUH 13
X 3a/1a4; Pa3TUYHBIX
oOyyJaroruiics HWCTOYHUKOB

CaMOCTOSATCIIbHO




OCYIIIECTBIISIET
cOop 1 06paboTKy
OTEUYECTBEHHBIX U
3apyOeKHBIX
UCTOYHUKOB
nHbOpMaIU IS
MOJITOTOBKU
MH(POPMAIIMOHHBIX
0030p0oB u/unu
AHATTUTHYECKUX
OTYETOB;
CaMOCTOSITENTLHO
dhopmynupyer
BBIBOJIBI
IPEICTaBIISIET
pe3yabTaThI
MPOBEAECHHOU
paboThl; 0OnmagaeT
XOpoLIuM y4eOHO-

aKaJeMHYeCKUM

CTHJIEM U3JIOKEHUS

pe3yJIbTaTOB
ITK-13 - ATambl OpraHu3alyy | 00ydJaroImuncs c(hopMHUPOBAHHO
CIIOCOOHOCTHIO Y TIPOBEICHUS JIEMOHCTPHPYET e
K OpraHu3anuu HAYYHBIX HETOJIHBIC U CTPYKTypUpOBa
Y TIPOBEJICHHIO UCCIICIOBAHHH, HEI0OCTaTOYHBIE HHOE
Hay4YHBIX BKJIIOUasi BEIOOD HaBBIKU CUCTEMAaTUYECKO
MCCIICIOBaHHIA, e 1 CaMOOpTaHU3aIlMK | € 3HAHUE O
BKJTIOYAst (bOopMyIHUPOBKY u buznueckux
BBIOOp LIETH U 3ajad, camMo00pa3oBaHMs; | 3aKOHOMEPHOCT
(hopMyIHUpOBK TJIAaHUPOBAHUE, HE TMOTYYHIT SIX,
y 3azad, o100 a/ICKBAaTHBIX | YMEHHI U OTBITA IPUMECHSIEMBIX B
TUTAaHUPOBAHHE METOJI0B, cOOp, METOJI0B cOopa, 1a00paTOPHBIX
, To00p 00paboTKy, aHamu3 | aHAIM3a U HCCJICIOBAHMSIX
a/IeKBaTHBIX JTaHHBIX U o0paboTku B IEJIAX
METO/IOB, 3HaeT MyOIHYHOE UX JTAaHHBIX, pacro3HaBaHUs
coop, (TTOpOTOB | MpEACTaBICHUE C HEOOXOJUMBIX JUIsl | COCTOSTHUS WJTN
00paboTKYy, BIiA y4eToM TpebOBaHUN | pelieHus YCTaHOBJICHHUSI
aHanu3 YpOBEHB) | HHGOPMAITMOHHON npodecCuoHaNbHBI | (paKTa HATUIUS
TaHHBIX U 0e3omacHOCTH X 3a71a4; B WA OTCYTCTBHS
MyOJIMYHOE UX HEI0CTaTOYHOU 3a00J1eBaHUS
Mpe/ICTaBICHH CTETEHH CII0COOEH
€ C Y4ETOM cobuparp u
TpeGoBaHUI o0OpabaTbIBaTh
nH(OPMAITHOH OTCUYCCTBCHHBIC H
HOM 3apyOexHbIe
0€301MacHOCTH HWCTOYHUKH

nHpopMaLuy AJs

MTOJITOTOBKH

MH(OPMAITMOHHBIX

0030poB n/unu
AHATUTUYECKUX




OTYETOB; €1a00
OCBOMJI HABBIKH

CaMOCTOSITENIEHOTO
(bopmynarpoBaHus
BBIBOJIOB U
MIPEICTABICHHS
pe3yNbTaToB
MIPOBEICHHOM
padoTHI;
WCIIBITHIBACT
CJI0KHOCTH C
yueOHo-
aKaJeMHUYeCKUMHU
(hOopMyITHPOBKAMH.
BBIOMpATh METOABI U | OOy4JaroIuics TOTOB U YMEET
METOAUKH oOmamaer aHaJM3UPOBAThH
UCCJICIOBAHUS U orpeeNeHHbIMU U JIeNaTh
000CHOBBIBATh HX HaBBIKAMU BBIBOJIBI O
MPUMEHEHHE IS caMOOpraHu3alliu | mpoieccax
pereHus u KHU3HEICATEIIbH
MOCTaBIIEHHBIX camoo0pa3zoBaHus; | OCTH
3a]a4; BJIAZICET ouocHcTeM,
dbopMynupoBath JIOCTaTOYHBIM UCTIONB3Ys
HAyYHBIC THIIOTE3bl | OTBITOM U 3aKOHBI (PU3UKH,
aKTyaJIbHOCTb U yMeHHEM cOopa, OOBSICHATH
HAYYHYIO HOBU3HY aHamm3a u ¢dusnueckue
IJIAHUPYEMOTO o0paboTku CBOIiCTBa
UCCIICTOBAHMS JTAHHBIX, OMOJIOTUIECKHIX
BBIOUpATh METO/BI M | HEOOXOTUMBIX Al | TKaHew,
METOTUKH penIeHus (GYHKIIMOHUPOBA
UCCIIEIOBaHMS U npo(hecCUOHANBHBI | HUSI CUCTEM
ymeer 000CHOBBIBATh HX X 3a/1a4; croco0eH | mpuMeHsIst
(npozBu MPUMEHEHHE IS coOuparp 1 METO/TBI
HyTH1iH) pemeHns o0OpabaTbIBaTh ($u3nYECKOro u
MOCTaBIEHHOM OTEUYECTBEHHBIE 1 | MaTeMaTH4ECKO
3aaun 3apyOeKHbIE ro
HMCTOYHUKH MO POBAHUS
uH(bOpMaIUU AJs , 000CHOBBIBATh
HOJITOTOBKU BBIOOD
MH(POPMALIMOHHBIX | (U3UYECKOTO
0030pOB W/unu dakTopa,
AQHATUTUYECKUX JeMCTBYIOIETO
OTYETOB; CIIOCOOCH | Ha OPTaHU3M C
CaMOCTOSITENTbHO JIMarHOCTUYECKO
dhopmynupoBaTh 1 1 nedeOHoM
BBIBOJIBI U 1EeJIBIO;
MIPECTABISATh
PE3YIbTATHI
MIPOBEAEHHOMN
paboThI; BIajgeeT
JOCTaTOYHBIMHA

HaBBIKAMU y4eOHO-




aKaJJ€EMHUYCCKOIo
CTWJIA U3J10KCHU.

BJIaJICeT
(BBICOKH
i)

criocobaMu
MIPOBEJICHUS U
aHanmsa
TIPHUKJTATHBIX
HAYYHBIX
HCCJICIOBAHUH B
00sacT OUOJIOTHH H
MEUIIIHBL;
HaBbIKaMU MO00pa
METOJI0B, 00pabOoTKH
JTaHHBIX U
myOJIUYHOE UX
MpeJICTaBICHHE C
y4eToM TpeOOBaHM
HH(}pOpMaAITMOHHOM
0e301acHOCTH;
HaBbIKAMU
HaAITUCaHUS
AHHOTAIIUU
HAy4YHOTO
WCCIIETIOBAHMUS

y o0yJaromierocs
c(hOpMHUPOBAHBI
YCTONYUBBIC
MIPEJICTABICHHUSI O
METOIax
camMoOpraHu3aluu
U
camMo00pazoBaHus;
oOyyJaronuics
JIEMOHCTPHPYET
XOpOIINe YMEHHS U
OTIBIT
CaMOCTOSITEIILHOTO
cbopa, aHaM3a 1
00paboTKu
JAHHBIX,
HEOOXOIUMBIX JUIS
penIeHus
podecCUOHATBHBI
X 3a/1a4;
oOyuaroruiics
CaMOCTOSITEITLHO
OCYIIECTBIISIET
cbop u 00padboTKy
OTEYECTBEHHBIX U
3apyOeKHBIX
UCTOYHUKOB
uHGOpMAIIUN IS
MOJITOTOBKU
MH(OPMALIMOHHBIX
0030pOB U/UIHN
AHATUTUYCCKUX
OTYETOB;
CaMOCTOSITENTEHO
¢dbopmynupyer
BBIBOJIBI U
MIPEJICTaBIISCT
pe3ynbTaThl
MPOBEICHHOMN
paboTsl; 00namaer
XOpoILIuM y4eOHO-
aKaJeMHYeCKUM
CTHJIEM U3JIOKEHUS
pE3yNbTaTOB

CnocoOGHOCTH
YBEPEHHO
BJIQJIETh
HaBBIKAMU
POBEJCHUS
IKCIIEPUMEHTAT
BHBIX
HCCJICIOBAHUIA;
HaBbIKAMU
COCTaBJICHUS
MPOCTEUIINX
bu3HUECKUX U
MaTeMaTUYECKU
X MOJENEN 1Ist
U3YyYCHUS
ouocHcTeM;
HaBbIKAMU
TIOJTyYCHUS
uHpopmanuu u3
Pa3TUYHBIX
HUCTOYHUKOB

MeToanuyecKkue peKOMeHIalUN, ONIpeiesiioIe Npoueaypbl OlleHUBAHUSA
pe3yJIbTATOB OCBOCHHS JUCHUILTUHBI
OreHOYHBIE CpENCTBA JJIsl TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH, MPOMEKYTOUHOM

arTecTalid M TOCYJQPCTBEHHOM WTOrOBOM AaTTECTAllMU OOYYaroOIMXCs MO OCHOBHOW




npoecCHOHATBHOM ~ 00pa3oBaTeNbHOM ~ MpOrpaMMe  BBICHIETO  OOpa30BaHUs
NPEJICTABIISIOTCS B BUjIE (DOHA OLICHOUHBIX CPEZICTB.

Tekylmii KOHTPOJIb YCIIEBAEMOCTH — 3TO CUCTEMaTUYecKas MPOBEpKa yUEOHBIX
JOCTYKEHUN O0Oy4arolMXcsl, MPOBOAMMAs B XOJIE OCYILECTBIICHUS] 0Opa30BaTeIbHOM
JIESITEIIGHOCTA B COOTBETCTBUU C IMPOTrPaMMOM IMOJINOTOBKH CHEIUAINCTOB U y4EOHBIM
IUIAHOM, HAllpaBJICHHAs Ha OPraHU3alMio O0Opa3oBaTENIbHOTO MPOLECCa MAKCHMAIIBHO
s dexTrBHBIM 00pazoM. Tekyrmii KOHTPOIIb 3HAHHMIA MOXKET TIPOBOAUTHCS Ha JTFOOOM 13
BUJIOB YYEOHBIX 3aHSTHI. POpMBbI TEKYIIETO KOHTPOJISI ONPEACNSET MPEroaBaTellb C
Yy4E€TOM KOHTHHI'€HTa O0YUarOIIXCs, COIep KaHKsl y4eOHOro MaTeprasia U UCTOJb3yeMbIX
00pa3oBaTeIbHBIX TEXHOJOTHUH. TEKyIUi KOHTPOJIh 3HAHUM MOYKET UMETh CIICTYIOIIIE
BUJIbI: — MHUBUTyaIbHBIN OTBET; — YCTHBIM ONPOC HA JIEKUMSIX, PAKTHYECKUX 3aHTHUIX;
— MPOBEPKA BBINOJHEHHUS TTMCHbMEHHBIX JIOMAIITHUX 3a/IJaHUM, IPAKTUUECKUX U PACUETHO-
rpaduyeckux padboT; — BBITIOHEHHE U 3aIIUTa IPAKTUYECKUX 1 JIAOOPATOPHBIX 3a/1aHHUM;
— KOHTPOJIbHbIE PabOThI; — TECTUPOBAHME, B T.Y. KOMITBIOTEPHOE, — BBIIOJIHECHUE
CaMOCTOSITETIBHBIX paloT; — KOHTPOJIb CAMOCTOSITEIIbHOM pabOThI (B MUCHMEHHON WM
yCTHOM (hopMe); — ydacTHe B CEMHHape; — 3aiuTa pedepara Wi TBOPUYECKOU padOThL; —
TEPMHUHOJIOTHYECKUI TMKTAHT; — TECTUPOBAHUE B UHTEPHET-TPEHAKEPE

[IpoMexyToUyHast arrectalisi — 3TO YCTaHOBJIEHWE (DAaKTUUECKOTO YPOBHS
JOCTHKEHUST 00YYAIOIIMMHUCS PE3YJILTATOB OCBOCHHS YUEOHBIX MPEIMETOB, TUCIUTILINH,
NPEyCMOTPEHHBIX MPOTPaMMOM MOJTOTOBKH CIELUAIUCTOB.

[IpomexxyToyHast arrTectaisi MO Y4eOHOM JUCHMIUIMHE TPOBOAWTCS TIOCIE
3aBEPILCHUS] OCBOCHUS IMPOTpamMMbl Y4eOHOM JUCHMIUIMHBI 332 CEMECTp W TIocHe
3aBEpILICHHUS] OCBOSHHS IPOrPaMMBbl YUEOHOM TUCITUTTIUHBI B IIEJIOM.

K mnpomexyTouHoil arrecTaly JOMYCKaloTC OOydaroumecs, He HWMEIOIIUe
aKaJIEeMMYECKUX 3aJI0JDKEHHOCTEN 3a mpenpiayiimi cemectp. K 3adery/sk3aMeHy 1o
y4eOHOM JTMCUMIUIMHE, JOMYCKAIOTCS CTYIEHTHI, TOJHOCTHIO BBIIOJHUBILIKME BCE
YCTaHOBJICHHbIE paboyeii MporpaMMoit y4eOHOM TUCIMIUTMHBI JJA00paTOpHbIE padoThl,
MPAKTUYECKUE 3a]JaHHSI, KOHTPOJIbHBIEC paOOThI M MHBIE BUIbI YUEOHBIX 3a/IaHHMI, IMEIOIIINE
MOJIOXKUTEITBHBIE PE3YJILTAThI TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH O IAHHOM TUCLIUTUTIHE.

OueHouHbIe CPeACTBA IS IPOMEKYTOYHON ATTECTANMHU
Bomnpocsl k 3auery

[Ipeamer w© 3amaun  HAHOOWOTEXHOJOTWHU. VcTOopus BO3HMKHOBEHUS
HAaHOTEXHOJIOTUH.

2. [IpyHIMIIBI ¥ IEPCTIEKTUBBI Pa3BUTHSI HAHOOMOTEXHOJIOTHH.

3. Hanomatepuaibl U MX Ki1accupuKaius.

4. PaBHOBECHBIE U HEPABHOBECHBIE HAHOCTPYKTYPHI.



5. Knacrepbl: HEMOHOTOHHAsI 3aBUCUMOCTh CBOMCTB OT KOJIMYECTBA aTOMOB B
Kjacrtepe (IpUMEpBI), BEPXHSAS W HWXKHAS TpPaHMLA pPa3MepoB KiacTepa.
Merannuyeckue kiaacrtepbl. MoJIeKyJIIpHbIE KIACTEPBI.

6. HaHoTpyOKM 1 HAHOBOJIOKHA

7. Heopranuueckue u oprannyeckue (PyHKIIMOHAbHbIE HAHOMATEPUAIbI.

8. HanoctpykrypupoBanubie 1D, 2D u 3D marepuansl. MosekyIsapHbIE CUTA.

9. HaHOKOMITO3UTBI M UX CUHEPIETUYECKUE CBOMCTBA.

10. IIpoueccel nonydeHus: HAHOOOBEKTOB CBEPXY BHU3. MexaHOaKTUBALUS U
MEXaHOCHHTE3.

11. ITpouecchl noaydyeHuss HAHOOOBEKTOB CHU3Y BBEPX. .

12. CamocOopka " CaMOOpraHu3aLHys. Muriennoobpa3zoBaHue.
Camocobuparomumecs MOHOCJIOHU.

13. Ontryeckass MUKPOCKOIIUS U TOJSIPUMETPUS] OJIMXKHETO OIS

14. Metonbl KOHPOKATbHON MUKPOCKOITNH

15. MeTtozp! J1a3epHON CKaHUPYIOWIEH MUKPOCKOIINHU

16. Meronbl MHOTO()OTOHHON MUKPOCKOIIMH

17. MeToasl 30HA0BOM MUKPOCKOIIUH

18. ATOMHO- CUJI0Basi MUKPOCKOITHS.

19. CpaBHEeHHE aHATUTUYECKUX XaPAKTEPUCTUK U 3(HEKTUBHOCTH PA3IMIHBIX
METO/I0B, TPUMEHSAEMBIX JIJISl IETEKIIMM HAHOYACTHULl B OMOOOBEKTAX.

20. OcobenHocTu oTOOpa OHMOJOTHYECKOTO MaTepuana Jjs JETeKIUU
HAHOYACTHIl B OMOJIOTUYECKUX >KUIKOCTSX, KJIETKaX, Cpe3ax TKAHEW KUBOTHBIX U
pacTeHui pa3nuuHbIMU (U3UKO-XUMHUUYECKUMHU METOJIAMHU.

21. buomosexybl Kak HAHOCTPYKTYPbI: HYKJIEHHOBBIE KUCIIOThI, OCJIKH.

22. bBUOMONEKYJIApHbIE KOMIUIEKCHI: TYOYyJIIpHble OMOHAHOCTPYKTYPHI,

23. Caouctbie OGMOHAHOCTPYKTYPHI,

24. T'ubpuaHbie OMOHAHOCTPYKTYPHI, UX COOpKa U caMOcOOopKa.

25. TpaHCOPT HERJIEKTPOJIMTOB YEpe3 NPUPOAHbIE MEMOpPaHHBIE HAHOIOPHI

26. YrpaBneHue IBIKEHUEM U Pa3eICHUE YaCcTUIl B )KUAKOCTH. OCOOEHHOCTH



BO3/ICICTBHS BHEIIHUX MOJI€H Ha OMOIOTHYECKUE YaCTUIBI (MAKPOMOJIEKYJIBI,
KJICTKH).

27. nsnextpodopes .OCHOBHbBIE TPUHLIUIIBI JUAIEKTpodopesa.

28. dotodopes. [Tpunatumne: 1azepHoro dpotodopesa.

29. Onrrodopes. OnTUYeCKUil MUHIIET.

30. Maruaurtodope3. Marautnsie yactuiibl. [Ipumenenus maraurodopesa.

31. Cencopsl u 6uocencopsl. Tpancnprocepbl. MyJIbTHCEHCOPHBIE CUCTEMBI.

32. OcHOBHBIE aHATTUTUYECKHUE XapaKTEPUCTUKU ceHCopoB. Katanurnueckue u
adpurHBIe OMOCeHCOPHI. IMMOOMIHM3aIHs OMOIOTUYECKOTO0 MaTepraa.

33. «MHuKpOCHCTEMBI TIOJHOTO aHAIM3ay, «J1A00PATOPHS HA YUIIEY.

34. Tlony4yenue ruOpuAN3aLMOHHBIX MUKPO- U HAHOYUINOB. [IpuHIIUIIEI

(yHKIHOHUPOBAHMUS.

35. Mukpo- 1 HaHO(IrOUIHBIE YKIbl. DyHKIMOHAIBHBIE 3JIEMEHTHI MUKPO- U

HAHO(JIFOUTHBIX YUIIOB

36. AHanu3 HYKJIEMHOBBIX KHUCIIOT. DnekTpodopeTrndeckoe pazaenenue JJHK
Ha MUKPO(DIIIONTHOM YHIIE.

37. O0HapyXeHue OTACIBHBIX MOJIEKYJ U YacTull. HaHouacTuiibl — HOCUTEIU

UMMOOMIN30BAaHHBIX 00BEKTOB.

38. IlpuMeHeHMe KBaHTOBBIX TOYEK MpPU OOHAPYKEHHH OMOJOTHYECKHX
O0OBEKTOB.

39. MonekynspHass mamsaTb. MOJEKYJSIpHBIE M KJIETOYHBIE KOMIIBIOTEPBI.
JIHKkoMIbroTEpHI.

40. IIpuMeHeHHE HAHOTEXHOJOTHW I PAa3BUTHS NPUHIMIIMAIBHO HOBBIX
METOJIOB IMarHOCTUKU U JIeYeHHsI O0JIe3HEN YelloBeKa

41. Hcnonp3oBaHue  HAHOMATEpPHANIOB Uil  AIpPECHOM  JTOCTaBKHU
JIEKapCTBEHHBIX MPENapaToB U TEPANEBTUUECKUX I'€HOB

42. IlpuMeHeHne HAaHOTEXHOJIOTUI B MEUIIMHE SISl TPEOJ0JIeHUS OaphepoB

HECOBMECTUMOCTH,

43. Hanopo6otsl. bro-Hanopo60Tsl. OCHOBHBIE TPUHIIUIIBI CO3IAHUS

OMOHAaHOPOOOTOTU3UPOBAHHBIX CUCTEM. YTIpaBIE€HUE HAHOPOOOTAMHU.



44. MonexynsipHble MalinHbl. HaHOpa3MepHbIe HCTIOTHUTEIBHBIE MEXaHU3MBI.
AT®cuHTasza.

45. KuHe3uH, MUO3MH, KTI'YTUKOBBIM MOJIEKYJISIPHBII IBUraTElb.

46. Heoprannueckue (XMMUYECKHUE) MOJICKYJISIPHbBIC JIBUTATEIIH.

47. Camocbopka HaHOpoOOTOB. «J/lopokHas KapTa» pa3BUTHS OHO-
HaHOPOOOTOB.

48. [IpoOneMbl BHEAPEHNSI HAHOTEXHOJIOTUU B TPOMBIIIIEHHOE IIPOU3BOJICTBO

49. HaHOTEXHOJIOT MU U ITPOOJIEMBI OKPY’KAIOLIEH CPEIbL.

50. Pa3Butne cuctembl HaHoOMoOe3omnacHocTd B Poccum u mupe. ®usuko-
XUMHUYECKHE CBOMCTBA HAHOYACTHI], C KOTOPBIMU CBSI3bIBAIOT IOTEHIUAIbHBIC

MGI[I/IKO-6I/IOJIOFHII€CKI/IG PHUCKH.

Kputepuu olieHKH K HK3aMeHy(3a4eTy)

YpoBeHb OATOTOBKU CTYJICHTA B XOZI€ IPOMEXKYTOUHOM aTTeCTAIlK OLICHUBACTCS
1o S5-0auibHON MIKaNe: «OTIMYHO» (5), «xopoiio» (4), «yIOBICTBOPUTEIBLHOY (3),
«HEYJIOBJICTBOPUTEIILHO» (2); TIO 3a4eTHOW CHUCTEME; HAKOIMTENILHOW CHUCTEME
OLICHUBAHUSI JTMOO TI0 YTBEPXKJICHHOM IIKaie COOTBETCTBUS PEUTHHIA MO JUCIUILUIUHE U
OLICHOK.

baer Onenka 3auera/ | TpeOoBaHus K c(hOpMHPOBaHHBIM
(peUTUHTOBOM | DK3aMeHa KOMIIETECHIIUSAM

OLICHKH)

100-85 «3a4TEHOY»/ OTIUYHO | €CITM OTBET MOKA3bIBACT MPOUYHBIC 3HAHMUS

OCHOBHBIX IIpoLeccCcoB IJIAaHUPOBAHUA
BBIITOJIHCHUA U O(i)OpMJ'IeHI/ISI PE3YyJIbTAaTOB

HAY4YHBIX  HCCJIEIOBAHMM; BJaJCHUE
TEPMUHOJIOTHYECKHM aIlapaToM; YMEHUE
00BACHSITH CYUIHOCTb, SIBJICHUM,

IPOIIECCOB, COOBITHIA, JIeNIaTh BBIBOIBI U
0000111eHHs], 1aBaTh apTyMEHTUPOBAHHbIE
OTBETBI, IPUBOJAUTH IPUMEPHI; CBOOOTHOE
BIaJICHUC  MOHOJIOTUYECKOH  peYblo,
JOTMYHOCTH ¥ TIOCJICJIOBATEIIBHOCTD
OTBETa; YMCHHUE TPUBOJIUTH IPHUMEPHI
COBPEMEHHBIX  Mpo0OJeM  H3ydyaeMou
o0JacTu.

85-76 «3a4TEHO»/ XOPOIIIO | OTBET MOKA3hIBAET 3HAHUS OCHOBHBIX
IPOIIECCOB, TUTAHUPOBAHUS BBHITIOJTHEHUS
1 0()OpPMIICHUS PE3yJIbTATOB HAYUHBIX




WCCJICJIOBaHMIA; BIIAJICHHE
TEPMHUHOJIOTHYECKUM aIlapaToM; yMEHUE
OOBSICHATH CYIITHOCTb, SIBJICHUH,
IIPOIIECCOB, COOBITHIA, ACNIaTh BHIBOJIBI U
0000111eHN, TaBaTh apTyMEHTHPOBAHHEIC
OTBETHI, MPUBOJIUTH IPUMEPHI; CBOOOTHOE
BJIaJICHE MOHOJIOTHYECKOHN PEUbIo,
JIOTUYHOCTh U TTOCJIEIOBATEILHOCTh
OTBETA; YMEHHE MPUBOIUTH IPUMEPHI
COBPEMEHHBIX MPOOJIEM U3ydaeMoi
obJacTu.

Opnako jgomyckaercs OAHAa -  JBE
HETOYHOCTH B OTBETE.

75-61

«3a4TEeHO»/
YAOBJIETBOPUTEIHHO

OIICHUBACTCSl OTBET, CBUJICTEIIbCTBYIOITUN
B OCHOBHOM O 3HaHHHM IIPOIICCCOB
TJIAaHUPOBAHUS BBITIIOJTHCHUS u
obopmIIeHUST ~ pE3yJIbTATOB  HAy4YHBIX
VCCIICIOBAaHNM;  3HAHUEM  OCHOBHBIX
BOIIPOCOB TEOPUH; cnabo
c(hOpMHPOBAaHHBIMIA HaBBIKAMH aHAJIH3a
SBJICHHM, IIPOIIECCOB, HEIOCTATOYHBIM
YyMEHUEM J1aBaTh apTyMEHTHUPOBAHHBIC
OTBETBI W  TIPUBOJUTH  TPHUMEPHI;
HEJIOCTATOYHO CBOOOJIHEBIM BJIAJIEHUEM
MOHOJIOTHYECKOM PEUbl0, IOTUYHOCTHIO U
II0CJIENOBATCILHOCTEBIO OTBETA.
JlomyckaeTcsi HECKOJIBKO OIMMOOK B
COJICP’)KaHUM OTBETA; HEYMEHHUE MPUBECTH
IpUMEp PAa3BHUTHS CHUTYyallud, IPOBECTH
CBSI3b C JIPYTMMH acCIEKTaMH H3y4yaeMOu
obOnactu.

60-50

«HE 3a4TEHOY/
«HEYIOBJICTBOPHU
TEJILHOY

OTBET, OOHApPYKHUBAIOUIUNA  HE3HAHUE
MPOIIECCOB TUIAHUPOBAHUS BBITIOJTHEHUS U
obopMIICHUSI  pE3YyJIbTATOB  HAy4YHBIX
HCCJICJIOBAHUI;, OTJIMYAIOIIHNICS
HErTyOOKUM pacKpbITHEM TEMEL;
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(opMHUPOBAHHBIMH HABBIKAMH aHAIIM3a
SIBJICHUH, MPOLIECCOB; HEYMEHUEM JaBaTh
apTyMEHTUPOBAHHBIC OTBETHI, CJIAOBIM
BJIAJICHUEM  MOHOJIOTHYECKON  pPEYbIO,
OTCYTCTBHUEM JIOTUYHOCTHU u
MOCJICIOBATEILHOCTH. JlonyckaroTcs
Cepbe3HbIE OIMOKM B  COJEpPNKAHUU




OTBETA; HE3HAHUE COBPEMEHHOM
poOJIEeMAaTUKH U3y4aeMOil 00JIaCTH.

OueHouHbIe cpeCcTBA ISl TEKYLIeld aTTecTAlNu

YpoBeHb MOArOTOBKHM CTYAE€HTa B XOJAE TEKYILIEro KOHTPOJIA yCIEBAEMOCTH
OIICHWBAETCA MO S-0autbHOW ImKane: «oraugHo» (5), «xopomo» (4),
«YZOBJIETBOPUTENBHO» (3), «HEYIOBIETBOPUTEIBHO» (2); MO 3a4E€THOM CUCTEME;
HAaKOIMTEJIBHOM CHUCTEME OLICHMBaHMsS JHOO IO YTBEP)KIACHHOM  IIKaje
COOTBETCTBUSI PEUTHMHIAa MO AUCUMINIMHE M oueHoK. llo kaxmomy paszneny
JUCHMIUIMHBI CTYJIEHT B TEUEHUE CEMECTpa JIOJKEH UMETh OLICHKH 110 pe3ybTaTaM
TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH.

Kputepun oneHku (MMCbMEHHOTO/YCTHOTO JOKJajna, pedepara, cooOmeHus,
3CcCe, B TOM YHUCJIE BBHIIOJIHEHHBIX B (DOPME MPE3ECHTALIMI):

bamier Ornenka 3adera/ | TpeboBanus Kk chOpPMUPOBAHHBIM
(peUTHHTOBOM | K3aMeHa KOMIIETEHIIUSM

OLICHKH)

100-85 «3a4TE€HOY»/ OTINYHO €ClId OTBET MOKAa3bIBACT IPOYHBIC

3HAHMS OCHOBHBIX IIPOIIECCOB
IJIAHUPOBAHUS  BBITIOJIHEHUS |
oopMIICHUST PE3YNHTATOB HAYYHBIX
HCCJICJIOBAHUI; BJIQJICHUE
TEPMHUHOJIOTHYCCKIM amnmapaToM;
yMeHUE  OOBSACHATH  CYIIHOCTD,
SIBJICHUM,  MPOLIECCOB,  COOBITHIA,
JlelIaTh  BBIBOABI W 00OOIICHMS,
JaBaTh apryMEHTHPOBAHHBIC OTBETHI,
NPUBOAUTH TMPUMEPHI, CBOOOIHOE
BJIAJICHUE MOHOJIOTUYECKON PEYbIO,
JOTUYHOCTh M TIOCJIEIOBATEIIBHOCTD
OTBETAa; YMEHHUE MMPUBOJIUTH MPUMEPHI
COBPEMCHHBIX MPOOJIEM H3ydaeMOM
o0acTu.

85-76 «3a4TEHO»/ XOPOIIIO OTBET MOKa3bIBAaCT 3HAHMS OCHOBHBIX
IIPOIIECCOB, TIIAHUPOBAHHUS
BBITIOJTHEHUS U 0(OPMITCHUS
PE3yNbTaTOB HAYYHBIX
HCCICA0BAaHMI; BJIaJICHHE
TEPMHUHOJOTHYCCKUM aIlapaToM;
yMEHUE OOBSCHATH CYIIHOCTb,
SIBJICHUH, TIPOIIECCOB, COOBITHI,
JIeJIaTh BBIBOJIBI M 000OIIICHHS,
JlaBaTh apryMEHTUPOBAHHBIE OTBETHI,




IPUBOJUTD MPUMEPHI; CBOOOTHOE
BJIaJICHUE MOHOJIOTHYECKOHN PeUblo,
JIOTUYHOCTD U MOCJIEI0BATEILHOCTD
OTBETA; YMEHHE MPUBOIUTH
IPUMEPHI COBPEMEHHBIX MPOOIIEM
u3y4aemMoil 0061acTu.

Opnako JomyckaeTcss OAHa - JBE
HETOYHOCTH B OTBETE.

75-61 «3a4TCHOY/ OIICHUBACTCS OTBET,
YAOBJIETBOPUTEIHHO CBUJICTEIIbCTBYIOIIMIA B OCHOBHOM O
3HAaHMM  IPOLECCOB  M3y4aeMOH
peAMETHON obnacTy,
OTJINYAIOIIHICS HEJI0CTATOUYHOU
IyOMHOW W TIOJIHOTOM PacKpBITHUS
TE€MBbI; 3HAHUEM OCHOBHBIX BOIPOCOB
Teopuu; cinabo chopMuUpOBaHHBIMU
HaBbIKaMU aHanuza SBJICHUH,
IIPOLIECCOB, HEJIOCTATOYHBIM
yMEHHUEM JaBaTh
apryMEHTUPOBaHHbIE  OTBETHl U
MPUBOJUTH MPUMEPHI; HEAOCTATOUHO
CcBOOOTHBIM BJIaJICHUEM
MOHOJIOTUYECKOU peublo,
JIOTUYHOCTBIO u
MOCJEA0BATEIBbHOCTBIO OTBETA.
JlommyckaeTcsi HECKOJIBKO OIIMOOK B
COJEp)KaHUM  OTBETa; HEYMEHUE
IPUBECTH npuMep pa3BUTHUSA
CUTyallud, TIPOBECTU CBSI3b C
OPYTMMHM  aClEKTaMu  HU3y4aeMou
o0JacTu.
60-50 «HE 3a4TCHO»/ OTBET, OOHAPYKUBAIOIINUN HE3HAHHE

«HCYTOBJICTBOPUTCIILHO»

IPOIIECCOB MJIaHUPOBAHUS
BBITIOJTHEHUS u odopmiIeHUS
pe3yJbTaToB Hay4YHBIX
HCCJICIOBAHUH, OTJINYAIONIUNCS

HErNIyOOKHMM  PAacKpPhITUEM  TEMBbI;
HE3HAHUEM  OCHOBHBIX  BOIPOCOB

TEOpUH, Hec(hopMUpOBaHHBIMH
HaBBIKAMH aHanm3a SIBJICHU,
IPOLIECCOB;,  HEYMEHHMEM  JaBaTh
apryMEHTHPOBAHHbBIC OTBETHI,
CJIa0BIM BJIaJICHUEM
MOHOJIOTHYECKOMN peublo,

OTCYTCTBUCM JJOT'MYHOCTHU u




MOCIIeI0BAaTEIbHOCTH. JlomyCcKaroTCs
CEpbe3HbIC OIIMOKU B COJICPKAHUU
OTBETa; HE3HAHHWE COBPEMEHHOM
poOJIEMAaTUKU U3y4aeMOM 00JIacTH.

1.Ilpenmer u 3agaud  HAHOOMOTEXHOJNOTHMU. (OCHOBHBIE TIOHSATUS W

OIIpEeICIICHUS HayK O
HAHOCHUCTEMAX U HAHOOMOTEXHOJIOTHH.
. UcTroprst BOBHUKHOBEHHSI HAHOTEXHOJIOTHH.
. [Ipumepsl HAHOOOBEKTOB U HAHOCUCTEM, MX TEXHUYECKUE TIPHUIIOKCHHSI.
. OOBEKTHI U METOABI HAHOOMOTEXHOJIOTHH.
. [IpuHIIUTIBI B TIEPCIIEKTHBBI PA3BUTHS HAHOOMOTCXHOJIOTHH.
. HaHomaTepuaibl 1 ux Kiaccupukarms.

. Hanonopucteie cTpyKTypbl

o 3 O W ok~ WL

. Hanouactuisl

9. HaHOTpyOKH M HAHOBOJIOKHA

10. Hanoaucnepcuu (KOJI0M1bI, HAHOKPUCTAJUIBI M HAHOKJIACTEPHI.

11. Heopranuueckue u opraHndeckue (hyHKIIMOHAJIbHbIE HAHOMATEPHUAIbIL.

12. I'uGpunHbie HAHOMATEPUATIBI.

13. Hanoctpykrypupoanssie 1D, 2D u 3D matepuansl. MoJieKyJIIpHbIE CUTA.

14. HaHOKOMIO3UTBI M WX CHHEPreTHYECKHE CBOMCTBA. KoMmio3uTHbie
HaHOMAaTEpHAJIbI.

15. Ilpoueccel nony4yeHuss HAHOOOBEKTOB CBEPXY BHU3. MexXaHOAKTUBALIMS U
MEXaHOCHHTE3.

16. IIporiecchl mosydueHust HAHOOOBEKTOB CHU3Y BBEPX.

17. ITpriemMbl OTy4eHUS] HAHOYACTHULl CHU3Y BBEPX U UX CTAOMIM3ALUU.

18. MonekymnsipHble HAHOCTPYKTYPbI — XapaKTEPUCTUKA U KJIaCCU(UKALIUS.

19. OcoOeHHOCTH OPTaHUYECKUX MOJIEKYJ KaK HAHOCTPYKTYP.

20. ®epMeHTBI U OMOCEHCOPBI.

21. buomonexynsipHble KOMIUIEKCHI: TyOyJIsipHble OMOHAHOCTPYKTYPHI,
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22. Cnouctbie OMOHAHOCTPYKTYPHI,



23. I'uOpuaHble OMOHAHOCTPYKTYPHI, X COOpPKA U caMOCOOpKa.

24. Munenibl ¥ JUIIOCOMBI

25. YrpaBneHue IBUKEHUEM U Pa3IeIeHHe YacTHIL B )KUIKOCTU. OcoOeHHOCTH

BO3JICHCTBHSI BHEITHUX ITOJICH Ha OMOJIOTHYECKUE YaCTUIIBI

26. usnexktpodope3 . OCHOBHBIEC TPUHITUIIBI TUAIEKTpodopesa.

277. DneKTpopoTalus

28. dotodopes. [Tpunatumne: 1azepHoro dpotodopesa.

29. Onrrodopes. OnTUUeCcKUil MUHIIET.

30. VYmnpaBneHune NBWKEHUEM 4YACTUI[ C IOMOIIBK0 MArHUTHBIX TOJIEH.
Marunurodopes

[Ipumenenust Maruutodopesa.

31. Cencopsl u 6uoceHcopsl. TpaHcaprocepbl. MyIbTHCEHCOPHBIE CUCTEMBI.

32. OCHOBHBIE aHATTUTUYECKHUE XapAKTEPUCTUKU CEHCOPOB. KaTtanuTnueckue u
adunHbBIC

ouoceHcopsl. UMMoOuIu3aIus 0uoI0oruyeckoro Marepuarna.

33. «MukpocucTeMbl TMOJHOTO aHadu3a» U «I1adopaTopusi Ha YHUIIE».
AHaIUTHYECKHE

MUKPOYHIIBI (THOPUIU3AIIMOHHBIE WK MAaTPUYHBIE, MUKPO- M HAHO(TIOUIHBIE,

TUOpPUIHBIE MUKPOYUIIBI).

34. [lonyuenne ruOpUIU3aIMOHHBIX MUKPO- U HAHOUMTOB. [IpuHITUTIBI

GyHKIIMOHUPOBAHUS.

35. Mukpo- 1 HaHO(IIOUIHBIE YnIibl. DYHKIIMOHATBHBIE 3JIEMEHTHI MUKPO- U

HaHO(JIFOUTHBIX YUIIOB.

36. KOHCTpYKIIMM aHATUTUYECKUX MUKPOUYUIIOB. MeToAbl 1ETEKTUPOBAHUS B
MUKPOYHIIAX.

37. Dnekrpodoperndeckoe pazaenenue JJHK na MukpodaronanoM yure.

38. IIIIP na mukpouure. [TupocekBeHUpOBaHUE.

39. MexaHu3mbl (HOTOAMHAMHYECKUX MPOILIECCOB C YYACTUEM HYKJIEHMHOBBIX
KHCJIOT, OEJIKOB,

JIMITAI0B



40. doroceHcuOmMM3UpoBaHHble 3((EKTHl Ha KIETOYHBIX CHCTEMax.
doToarHAMUYECKAs

Teparus.

41. MonekymnspHasi naMaTh. MoJIEKYJIIpHBIC U KJIETOUHBIE KOMITBIOTEPHI

42. IlpuMeHeHHE HAHOTEXHOJOTUM JJISI Pa3BUTHUS MPUHIUIIMAIBHO HOBBIX
METOJI0B

TUArHOCTUKHU O00JIe3HEN YEIOBEKA:

43. Hcnonp3oBaHWE  HaHOMATepHalOB  JUISI  aapecHOM  JOCTaBKHU
JIEKapCTBEHHBIX NIpenapaToB U

TepareBTUYECKUX FEHOB

44. buo- HaHOPOOOTHI. OcHOBHEIE MIPUHIIHATIBI CO3JIaHUs
OMOHAaHOPOOOTOTU3UPOBAHHBIX

cucTeM. YTpaBjieHHE HAaHOPOOOTAMH.

45. MonekynspHble MaliHbl. HaHOpa3MepHbIe UCTIOTHUTEIBHBIE MEXAHU3MBI.
AT®-cunraza.

46. ITpoayKThl IUTaHUS, CO3JJAHHBIC C UCIIOJIb30BAHMEM HAHOTEXHOJIOTHIA.

47. Kak U3MEHUTCS )KU3Hb C IOMOIIBIO HAHOTEXHOJOTUI B KOHIIE X XIBeka.

48. KauecTBeHHBIE JIEKAPCTBA C MOMOILIBIO HAHOTEXHOJIOT U1
TecThl

1. UTo 03HA4aeT CIOBO «HAHO»?

a) OJIHY JIEBSTYIO YacCTh

0) OZIHY COTYIO YacTh

B) OJHY MIJUIUAPIHYIO YaCTh

2. HaHOYacTHUIIbl UMEIOT pa3Mep:

a) OT OJTHOTO J0 CTa HAHOMETPOB

0) OT OJTHOTO /10 ABYX HAHOMETPOB

0) 0HOTO 10 MUJIHAP]Ia HAHOMETPOB

3. Uto Takoe crocob MoaydyeHus HAHOYACTHUIl «CBEPXY BHU3»?

a) UCXOJIHBIA MaTepHayl OpocaroT ¢ OOJIBIION BBICOTHI, M OH pacHagaeTcs Ha

HAHOYACTHIIBI



0)UCXOHBIN MaTepual U3MENIbYAIOT A0 TE€X MOP, MOKa €r0 YaCTUIbI HE CTaHYT

HaHOPa3MEPHBIMU

B)HA HCXOJIHBII MaTepuall CBepXy OpocaloT yTO-HHUOYAb TsKeloe, U OH
pacnajaeTcs Ha HAaHOYaCTHULbI

4. Yto Takoe croco0 Mmoy4eHus HAHOYACTHUIL «CHU3Y BBEPX»?

A) ucXoAHBI MaTepuan MoAOpachIBalOT BBEPX M OH pacmajaeTcss Ha
HAaHOYaCTHUIIbI

b) ucxonHelil MaTepuan CBEpIISIT CHU3Y JI0 MOJYyYEHUs] HAHOYACTHI]

B) HaHO9aCTHIIBI TTOJTYYArOT, OOBEANHSS OTICTBLHBIC ATOMBI

5. HaHommpwuiy caenaH Ha OCHOBE:

A) HaHOTPYOKHU

b) dynnepena

B) MonexyIibl ICKYCCTBEHHOTO Oelka

6. Kak Ha3pIiBaeTcst yCTpOHUCTBO 15t COOPKM HAHOMEXaHU3MOB?

A) nuzacceMOnep

b) accemOep

B) uxocasap

7. OynaepeH COCTOUT U3 aTOMOB:

A) xucinopoaa

b) Bomopona

B) yraepona

8. Monekyna ¢ymiepena C60 moxoxa:

A) Ha GyTOOIBHBIN MU

b) Ha cniupainb

B) Ha nepeBo

9.TonmuHa OAHOCIONHON yriIepOAHON HAHOTPYOKHU:

A) MHJIJTMOH aTOMOB yTriiepojaa

b) cro atomoB yriepoaa

B) onun atom yriepoaa

10. ®ymiepeHsl U yriiepoAHble HAHOTPYOKHU MOJTYYaroT U3:



A) rpaduta

b) anmaza

B) 6ymaru

11. Ilpu xako# Temmneparype oopa3yroTcs QyiepeHbl 1 HAHOTPYOKH?

A) ipy HU3KOHN TeMIiepaType

b) npu koMHaTHOH TeMIiepatype

B)npu BeicOkoi TEmMmiepaType

12. Hanouactuipl kakoro metramia 3QpGEeKTHBHO OOPIOTCS ¢ OaKTEpUSIMH H
BHUpycamu?

A) xenesa

b) cepebpa

B) anmromunus

13.C nomo1ibio HaHOOUOTEXHOJIOTUN MOXKHO CO3/1aBaTh JIEKApCTRA!

A) cnemuanbHO I KaKJIOTO YEJIOBEKa, YYUTHIBAS OCOOCHHOCTH €ro
opraHu3Ma

b) onHO nexapcTBO OT Beex OoJe3Hel Uil BCeX Jto1en

B) B 110Xy HAHOTEXHOJIOTHH JICKAPCTBA JIFOISIM OYAYT HE HY)KHBI

14. MenuuuHCKHE HAHOPOOOTHI Oy IYT:

A) paszOupaTh OOJILHOW OpraH 4eloBEKa Ha OTAENbHBIC KIETKH, YIaJIsATh
OOJIbHBIC

KJIETKH, a IOTOM COOMpAaTh OpraxH

b) neunth 60JIbHBIC KJIETKH YEJIOBEKA, IBUTASIC IO €TI0 KPOBEHOCHBIM COCyAaM

B) 3amensT moaei-Bpadeii u OyayT BECTH MPUEM B ITOTHKIMHUK

15. B Mukpockon BUIHO, UTO TOBEPXHOCTh JIMCTHEB JIOTOCA!

A) abCOMIOTHO TUIaIKast

b) mokpriTa poBHBIME 00pO3IKAMU

B) crionirb moKpeITa BRITYKIBIME OyTOpKaMH

16. Co crekna ¢ «dpHeKToM J0ToCay:

A) CKaTBhIBaIOTCS KAIlIM BOJIbI, & TPSI3b 3aJ€PKUBACTCS

b) ckaThIBarOTCS U Karuiv BOJABI, U YACTHUIIBI JTFOOOH Tpsi3u



B) ckaTbIBarOTCS YacTHILIBI I'PSA3H, a BOJIA 33/1€PKUBAETCS

17. JTanku réKKOHA MOKPBITHI:

A) MUJUTMOHAMHU BOJIOCKOB, PACHICIUICHHBIX HA MUJIJTUAP/Ibl HAHOBOJIOKOH
b) coTHAMU KpOIIECUHBIX MIUIIEYEK

B) HUYeM He TOKPBITHI, COBEPIICHHO IIaJIKHUE

18. «Geckel» — »T0 MaTepuai, B KOTOPOM:

A) KJIel TeKKOHA COEJIMHEH CO CIIOCOOOM MEPEABUKEHUS MUAUI

b) ket Muguit coelMHEH CO CIOCOOOM TMEepEeABUKEHUS TeKKOHA

B) 5T0 HOBBII COPT MOPOKEHOTO

19. Yto ckpbIBaeTCs MOJ CIOBOM «HAHOOUOPEAKTOP»:

A) pactenue

b) nenbpun

B) Gakrepus uiam Bupyc

20. Kak MO»XHO HUCII0Ih30BaTh B HAHOTEXHOJIOTUSAX BUPYC TaOAYHON MO3anKu?
A) B KaueCTBE HAHOMO3aUKHU

B) B Ka4CCTBC HaHOKOHTeﬁHepa N HAHOJJICKTPOa

B) B xauecTBe HaHOKJIES



