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AHHOTANUA K padoyell mporpaMMe QMCIUILIHHbI

fers  TnpoBeneRnd  ANCOUINIMHBI:  GopMHUpOBaHUE y  OyayHmmx
VH)XEHEPOB, MJIAJIINX HAYYHBIX COTPYAHUKOB HABBIKOB IIOCTAHOBKHU U PELICHUSA
WHXEHEPHBIX W HAyYHO-TEXHHYECKUX 3a7a4 B O0JacTH HAHOTEXHOJIOTMH H
MUKpPOCUCTEMHON TEXHHMKHU JJIsl YCHEITHOW Mpo(eCcCHOHANbHON NESITEIbHOCTH B
naHHOM cepe.

3agaun u3ydYeHMsl AMCHMIUVIMHBI: (OpPMHpPOBAHME 3HAHUN Oa30BBIX
(¢u3nUecKuX TPUHIMIOB TMOCTPOCHUS M (PYHKIMOHUPOBAHHUS HAHOCHUCTEM;
(dopMupoBaHUE YMEHHUI M HABBIKOB MO MPUMEHEHUIO TEOPETHUYECKUX MOJOKEHHM
K OIMCAHMIO CBOWCTBA HAHOCHUCTEM.

Komnerenunu, popmupyembie B pe3yJabTaTe OCBOCHHUS JUCHHUILUIUHBI:
—  Hcnonb3yeT  JIOTMKO-METOAOJOTMYECKUM  HWHCTPYMEHTapui  JJid

KPUTHUUYECKOW OIIEHKH COBPEMEHHBIX KOHIEMIHUH (HUiI0codCKOro U COIUAIbHOTO
XapakTtepa B cBoeit npeamerHoi odnactu (YK-1.5);

—  Hcnonp3yeT HayyHbIi HHCTPYMEHTApWil pas3lIW4yHBIX oOJacTei
Gu3MKU 7 ONMMCAHMsI, aHalu3a, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO
UCCIENOBAaHUA M MOJECIMPOBAaHUA MPOLECCOB CHHTE3a, JUAarHOCTUKH H
(GYHKIIMOHUPOBAHUSI MATE€pUAIOB M KOMIIOHEHTOB HAHO- U MHUKPOCHUCTEMHOM
texuuku. (OI1K-1.2);

—  Hcnonb3yeT QuU3MKO-XUMUYECKUN TMOAXOM [JIsi ONUCAHUS, aHAIu3a,
TEOPETHYECKOTO U HSKCIEPUMEHTAIBHOTO UCCIEAOBAaHUA U MOJAEIHPOBAHMS
IPOIIECCOB CHUHTE3a, JAHArHOCTUKA U  (YHKIMOHUPOBAHHUS MAaTEpPHAIOB H
KOMITOHCHTOB HaHO- U MUKpocucTeMHO# Texuuku. (OITK-1.3);

— CocraBnsieT IUJIJaH  HAayYHO-UCCJIEAOBATEIbCKOM  JIESITENBHOCTH,
BKJIIOYAs IUTEpaTypHbIN MIOUCK, CPOKH u MOCJIEI0BATEIILHOCTD
AKCIIEPUMEHTAIBHON paboThI, 00CYXIeHUs 1 aHam3a pe3yabraToB. (OI1K-4.1);

—  IIpoBomuT mareHTHBIN TOWCK B mpodeccuoHanbHoM obnactu. (OITK-
5.1).

Pa3jie bl AUCHMILIHHBI

BBenenue. ATOMbI, MOJIEKYJbl W HAHOCHCTEMBI. ATOMHBIE KJIACTEpHI,
HAaHOTPYOKH, HAHONPOBOJOKH, KBAHTOBBIE TOYKH, CHUCTEMBbI C TIOHI)KCHHOU
Pa3sMEpPHOCTBIO Ta3a HOCUTEJIEH 3apsiaa. YTIEepOAHbIE HAHOCTPYKTYpbl. DOTOHHBIE,
onTUYeckue Kpuctawibl. HaHocucTembl U KBaHTOBasi OoNTHKA. BMOHaHOCUCTEMBI.
COuHTpOHHBIE HAHOCUCTEMBbI. METOJIbI TEOPETUYECKOT0 U IKCIEPUMEHTAIbHOTO
UCCIIEIOBAHUSI HAHOCUCTEM.
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Pabouas nporpaMma JUCITUTUIMHEI COCTABJIEHA:

— B coorBercTBrM ¢ PI'OC BO — Maructparypa IO HalpaBICHUIO ITOArO-
ToBKH 28.04.01 HaHOTEXHOJOIMM M MUKPOCHCTEMHAs TEXHHUKA, YTBEPKICHHBIM
npukasoM Muno6pHayku Poccuu ot /9 .02, go/7 .T. Ne g2/

— Ha ocHoBaHuM y4yeOHoro rurana OITIOIT BO 28.04.01 HanorexHonoruu u
MUKPOCUCTEMHAs TEXHHWKA, HaIpaBleHHOCTs (mpodmib) «HaHoTexHOMIOrHMY,
0100pEHHOr0 YYEHEIM COBETOM YHUBEpCHUTETA (IPOTOKONA Ne Z OT 77.03 204

PaGoyas mporpamMMa AUCHUILIAHEL 00CYXKIeHa ¥ peKOMEHI0BaHa K pean3a-
mMd B 00pa3soBaTeNbHOM IIpoIecce UL OyalbHOrOo OOYYEHHS CTYHEHTOB IIO
OIIOIT BO 28.04.01 HaHOTEXHOJOTUH M MUKPOCUCTEMHAsS TEXHUKA, HAIPaBICH-
HOCTh (mpoduis) «HaHOTEXHONMOTUMY) Ha 3acelaHud Kadeapsl HaHOTEXHOIOTHH,
MHUKPOSJIEKTPOHMKY, 001IeH U NpUKIagHON hU3UKU
(mpotokonx Ne 7 OT 37.64. 202%).

3aB. kadenpoit A.E. Ky3pKo

PazpaboTunk nmporpaMMeI
K. §.-M. H., JOIICHT Fhote, * H.B. JloxtrioHOBa

CormacoBaso: Ha 3aceIaHun Ka(enpsl HAHOTEXHOJIOTHH, MUKPOSJIEKTPOHH-
KM, 001Ie# ¥ IpUKIaAHON GU3UKI
(HamMeHOBaHUe Kadempor)

(mpotoxon Ne_ 7 ot 77.04 2229 5
3aB. kadenpoit y— A.E. Kyssko
/
/ Jdupextop HayuHOM OUOIMOTEKH %ﬁ%cf Maxkapogsckas B.I'.
/

Paboyas mporpaMma JAMCIMIVIAHEL IEPECMOTPEHA, 0OCYKICHA U PEKOMEH-
JOBaHa K peanu3alud B 00pa3oBaTeIbHOM IIPOLECCEe HAa OCHOBAHUM YYEOHOIO
mrana OIIOII BO nyaneroro o6yuenus 28.04.01 HaHOTEXHONOTMH U MUKPOCH-
CTeMHas TeXHHKa, HalpaBJIeHHOCTh (Ipoduis) «HaHoTexHONOrHN», 0100PEHHOr0
YaeHsIM coBeTOM yHuUBepeutera (potokon Ne J or &/ . A%Z£, na 3acenannm

K&(i)CI[pLI HAHOTEXHOJIOIUNA, MUKPORJIEKTPDOHUKH, ob1ei u PUKIJIHOMN (_bIrI?»HKH
(HaumeHoBaHue Kabenpor)

(mpotokon Ne 7 ot 39.0f.2044). 7
3aB. Kadpenpoit A.E. Ky3bpko
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1 Heab u 3agaun gucuumiuHbl. [lepeyeHs miIaHupyemMbIX pe3yJbTaTOB
0o0y4yeHHs IO AUCHHUILINHE, COOTHECEHHBIX C INIAHUPYEMBIMH pe3yabTaTaMU
OCBOCHMS OCHOBHOM NPo(eccHoHANBHOI 00pa30BaTE/IbLHON IPOrpaMMBbl

1.1 leab AUCUUIIHHBI

Hens mucummiuHel — (GOpMUPOBAHHE Yy OYAYIIMX HHXKEHEPOB, MIAALINAX
Hay4YHBIX COTPYJAHUKOB HAaBBIKOB IIOCTAHOBKH U PELIEHUS MHKEHEPHBIX U HAYYHO-
TEXHUUYECKHUX 3aJ1ay B 00JJACTU HAHOTEXHOJIOTUH U MUKPOCUCTEMHOU TEXHUKU JIJIS
yCIemHoN npodeccCuoHanbHOM AesITeIbHOCTH B AaHHOU cepe.

1.2 3agaun AMCUHUIIHHBI

3ajmadaMu AUCUUILIMHBI SBIISFOTCSA

— (opmupoBanue 3HaHUN 6a30BbIX (PU3NUECKUX MPUHIIUIIOB MOCTPOCHUS U
(GYHKIIMOHUPOBAHUS HAHOCUCTEM;

— (opmupoBaHue yMEHUN U HABBIKOB IO MPUMEHEHHIO TEOPETUUECKUX
MOJIOKEHUN K OMMUCAHUIO CBOKMCTBA HAHOCUCTEM.

1.3 Ilepevyensb MIaHUPYeMbIX Pe3yJbTATOB 00y4YeHHs MO JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMbIMH PpPe3yJIbTATAMH OCBOCHHMS OCHOBHOM
npogeccnoHaNbHONH 00pa3oBaTeJIbHOM MPOrpPaMMbl

Tabmuma 1.3 — Pe3ynpTaThl 00y4eHUs 110 JUCIUTLIUHE

Inanupyemvle pesynibmamol 0C80€HUsL Koo IInanupyemvle pesyiomanol
OCHOBHOU NPOGhecCUOHANbHOT U HauMeHo8aHue o00Oyuenus no oucyuniune,
00pazo0eamenbHOU NPOSPAMMbL uHouxkamopa coomHuecenHbvie ¢
(komnemeHnyuu, 3aKpenieHHvle 00CMUdICEHUA UHOUKAMOPAMU OOCMUINICEHUS

34 OUCYUNTUHOLL) KoMnemeHyuu, KOMnemeHyutl
KOO HAUMeEHOBAHUE 3aKpenieHHo20

KOMnemenyuu KOoMnemenyuu 30 OUCYUNTIUHOLL

VK-1 CnocobeHn VK-1.5 3HaTh:

OCYIIECTBIISITh Hcnomb3yeT IOTUKO- | — JIOTUKO-METOI0JIOTUYECKU I
KPUTHYCCKHUI aHAIM3 | METOI0JOTHYCCKHIA UHCTPYMEHTAPHIA JUIs
IPOOJIEMHBIX UHCTPYMEHTAPHH VI | KPUTHUIECKOH OI[CHKH

CUTYaLIMil HAa OCHOBE
CHUCTEMHOTO MOJX0/1a,
BbIpa0aTHIBATh
CTpaTEruIo ACUCTBUM.

KPUTUYECKON OLIEHKU
COBPEMEHHBIX
KOHILICTILIUI
¢dunocodckoro u
COLIMAJIBHOTO
Xapakrepa B CBOEH

mpeIMEeTHOM 00IacTH.

COBPEMEHHBIX KOHIICTIIUH
dunocodckoro u
COIIMATIBHOTO XapaKkTepa B
cdepe GuU3MKN HAHOCUCTEM.
YmMmern:

— KPUTHUYECKU OIICHUBATh
COBPEMEHHBIEC KOHIICTIIIUU
dunocodckoro u
COILIMAJIBHOTO XapaKTepa B
chepe GU3MKH HAHOCHUCTEM.
Baaners (wiu Hmems onvim




1Inanupyemvie pe3ynbmamul 0c60eHUs Koo Inanupyemvie pe3ynomamol
OCHOBHOU NPOGheCcCUOHANbHOT U HaUMeHOBaHue 00yueHUs no oucyuniune,
006pa306amenbHol NPOSPAMMbL uHoukamopa COOmMHecenHbvle ¢
(komnemenyuu, 3aKpenieHHble oocmudiceHus UHOUKAMOPpamu 00CMUICEHUs
3G OUCYUNTUHOLL) KoMnemeHyuu, KOMnemeHyutl
KOO HaumeHo8anue 3aKpenyienHo20
KOMNnemenyuu KOMHnemenyuu 30 OUCYUNTUHOU
oesameslbHoOCmu):
— HaBBIKAMH HCIIOJIb30BaHHSI
JIOTUKO-METOJI0JIOTHIECKOTO
WHCTPYMEHTAPUS JJIsI OTICHKU
COBPEMEHHBIX KOHLIETIUN
COIMAITEHOTO H
¢unocodckoro xapakrepa B
chepe GU3MKH HAHOCUCTEM.
OIIK-1 Criocoben craButh 1 | OIIK-1.2 3namo:
pemaTe MHXEHEpHbIe | Mcronp3yeT HaydHbI | — JIOTUKY PACCYXIEHUU U
Y HAy9IHO- UHCTPYMCHTApUI BBICKA3bIBAHUH, OCHOBaHHBIX
TEXHUYECKUE 3a7a9d B | pa3IMIHBIX 00JIACTEH | HA aHAIM3E W WHTEPIIPETAIIHH
obnactu bu3HuKY IS JTAaHHBIX;
HAaHOTEXHOJIOTUH U OTIMICaHHUsI, aHAJIH3A, — METOJTIbI MHTEPIIPETAIIH
MHUKPOCUCTEMHOM TEOPETUIECKOTO U JTAHHBIX, HHTETPUPOBAHHBIX
TE€XHUKH U HOBBIX SKCMIEPUMEHTAJILHOTO | U3 pa3HbIX oOnacTel HAyKu U
MEXAUCUUIITMHAPHBIX | UCCIEAOBAHUS U TEXHUKH;
HaIpaBJICHUAX Ha MOJETTUPOBAHUS — (U3HYECKYIO IPUPOTY MPO-
OCHOBE MPOIIECCOB CHHTE3A, 0J1eM B 00acT
€CTECTBEHHOHAYYHBIX | IMAarHOCTUKU U HAHOTEXHOJIOTUI, METO/IbI U
1 MaTeMaTHYeCKUX (GYHKIIMOHUPOBAHUS | CPE/ICTBA UX PEIICHMUS,
MoJieTei. MaTepuasoB U — DIIEMEHTHYIO 0a3y U

KOMIIOHEHTOB HaHO- U
MHKPOCHUCTEMHOMN
TEXHUKH.

THUIIOBOE 000PY/IOBAHHUE;

— TUIOBBIE MPOTPaMMHbBIC
IIPOJYKThI, OPUCHTUPOBAHHBIC
Ha pelIcHHE 3a/1a9
MOJICJTUPOBAHUS MaTePUAJIOB
U KOMIIOHEHTOB HaHO-
MHUKPOCHUCTEMHOMN TEXHHUKH.
Ymemon:

— IPUMEHSATh 0a30BbIC 3HAHUS
JUISL OTIpeieieHus (PH3HKO-
TEXHUYECKUX CBOICTB

(b yHKIHMOHATBHBIX
HAHOCTPYKTYPHPOBAHHBIX
MaTepuasos;

— IPUMEHSTH TPOTPaMMHOE
obecrieueHue 115 perIeHus
THUIOBKIX 3aJa4 CHHTE3a U
aHaJM3a MaTepuajIoB U
KOMITOHEHTOB
HAHOCHUCTEMHOM TEXHHUKHU.
Bnaoemw (uru Hmemo onvim
0esAmMenbHOCIU):

— TIOHSATHIHBIM anmnapaTom




1Inanupyemvie pe3ynbmamul 0c60eHUs

OCHOBHOU NPOGheCcCUOHANbHOT

006pa306amenbHol NPOSPAMMbL

(komnemenyuu, 3aKpeniieHHbie
3G OUCYUNTUHOLL)

KomMnemeHyuu

K00 HAuMeHoeaHUue
KomMnemeHyuu

Koo
U HAUMeHOBaHUe
uHouKamopa
docmudiceHus
KOMNnemeHyuu,
3AKPenieHH020
3a OUCYUNTIUHOL

Inanupyemvie pe3yromamol
00yueHUs no oucyuniune,
COOMHeCeHHble C
UHOUKAMOPAMU OOCHUINCEHUS
KOMnemeHyutl

HAaHOTEXHOJIOTHI B CBOEH
MpeAMETHOM 00acTu;

— METOJJaMH YHCJIEHHOTO
MOJEIUPOBaHUs (PU3UKO-
XMUMHYECKUX MPOLECCOB U
SIBIICHHH, JIXKAIIINX B OCHOBE
HAaHOTEXHOJIOTUH;

— MeToaamu peureHus nudde-
PEHIUAIBHBIX U
anredpanvyecknx ypaBHEHUH,
TG depeHInaIbHOTO U
MHTETPAIbHOTO UCUHCIICHHUS,
AQHAJIMTUYECKON T€OMETPUH,
TEOPHUU BEPOSTHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKH,
MaTeMaTUYEeCKOH JIOTHKH,

(G YHKIIMOHATILHOTO

aHaIn3a.

OIIK-1.3
Hcnons3yet ¢pusnko-
XUMHUYECKHUH ITOIXOT
IUIA OIIMCaHus,
aHaJu3a,
TEOPETUYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIEN0BaHUS U
MOJICITUPOBAHUS
MIPOIIECCOB CHHTE3A,
IAArHOCTUKU U
(GyHKIIMOHUPOBAHUS
MaTepuaioB U
KOMIIOHEHTOB HaHO- U
MHUKPOCHCTEMHOM
TEXHHUKH.

3name:

— (pU3UKO-XUMUIECCKUIT
TIOJIXO/I I7Is1 OTIICaHMUS,
aHaJn3a, TeOPETHIECKOTO U
AKCIIEPUMEHTAIBHOTO
WCCIICIOBaHUS U
MOJICIIMPOBAHUS ITPOIIECCOB
CHUHTE3a, TUarHOCTHKU U
(GYHKITMOHUPOBAHUS
MaTepuajIoB U KOMIIOHEHTOB
HaHO- ¥ MHKPOCHCTEMHOM
TEXHHUKHU.

Ymemo:

— HCIIOJIb30BaTh (PU3UKO-
XUMUYECKUAN TTOIXOT IS
OTIMCaHUs, aHAJIN3a,
TEOPETUYECKOTO U
AKCIIEPUMEHTATHHOTO
HCCIICIOBaHUS U
MOJAETUPOBAHUS MPOIIECCOB
CUHTE3a, TMarHOCTUKU U
(GyHKIIMOHUPOBAHUS
MaTepUaIoB U KOMIIOHEHTOB
HAHO- U MHUKPOCHUCTEMHOMU
TEXHHUKHU.

Bnaoemo (unu Hmems onvim
0esAmMeNbHOCIU):




1Inanupyemvie pe3ynbmamul 0c60eHUs Koo Inanupyemvie pe3ynomamol
OCHOBHOU NPOGheCcCUOHANbHOT U HaUMeHOBaHue 00yueHUs no oucyuniune,
006pa306amenbHol NPOSPAMMbL uHoukamopa COOmMHecenHbvle ¢
(komnemenyuu, 3aKpenieHHble oocmudiceHus UHOUKAMOPpamu 00CMUICEHUs
3G OUCYUNTUHOLL) KoMnemeHyuu, KOMnemeHyutl
KOO HaumeHo8anue 3aKpenyienHo20
KOMnemeHyuu KOMHnemenyuu 30 OUCYUNTUHOU
— HaBBIKAMH (PH3UKO-
XHUMHYECKOTO TOIX01a JITIs
OTIMICaHHUsI, aHAIIH3A,
TEOPETUICCKOTO U
OKCTIEPUMEHTAITHHOTO
UCCIICIOBAHUS H
MOICTTUPOBAHUS TIPOTIECCOB
CUHTE3a, JIMaTHOCTUKU U
(GYHKIIMOHUPOBAHUS
MaTepHUaIOB U KOMIIOHCHTOB
HaHO- U MUKPOCUCTEMHOM
TEXHUKH
OIIK-4 Cnoco6eH BemonHath | OITK-4.1 3namo:
HCCIICIOBAHUS TTPH CocraBisier TiaH — COBpEMEHHBIC TCHICHIINN
pelIeHIH Hay4JHO- Pa3BHUTHS METOJIOB
WHXEHEPHBIX U HCCJIEIOBATENbCKON XapaKTepHu3aluu MaTepuasoB
HayYHO-TEXHUUYECKUX | JEATEIbHOCTH, U HAaHOCTPYKTYP;
3a/1a4, BKJIIOYast BKJIIOYAst — (u3HYecKre MPUHLIHUIIBI OC-
IJIAaHUPOBAHUE U JUTEpPaTypPHBIN MOUCK, | HOBHBIX SKCIIEPUMEHTAIBHBIX
MTOCTaHOBKY CPOKH U METO/I0OB UCCIIEJIOBAHUS
CJIOKHOTO MOCJIEJIOBATEILHOCTh | MAaT€pUANIOB U CTPYKTYD,
JKCIIEPUMEHTA, SKCIIEPUMEHTAJIbHOM | UCHOJIb3YEeMbIX B (PU3UKE U

KPUTHYECKYIO OIICHKY
U UHTEPIIPETALUIO
pe3yIbTaTOB.

paboTHI, 0OOCYKICHUS
U aHaJIM3a
pE3yJIbTaTOB.

TEXHOJIOTMH HaHO- U
MHUKPOCHCTEM;

— YCIIOBHS peaTu3aiu
OCHOBHBIX
AKCIIEPUMEHTAIIbHBIX METOJIOB
HCCJICI0BAaHUS MaTEPHAIIOB U
CTPYKTYp, UCHIOJIb3YEMBIX B
(bU3MKe U TEXHOJOTHH HaHO-
1 MUKPOCHCTEM;

— I'PaHMIIBI TPUMEHCHUS
METOJIOB MCCIEI0BaHU
MaTEepUajIoB U CTPYKTYP,
UCIIOJIb3YEMBIX B (PU3HKE U
TEXHOJIOTMH HAaHO- U
MHUKPOCHCTEM.

Ymemo:

— BBIOUpaTh ONTUMAIIbHBIE
METObI HCCIIEI0OBaHUS
HEOOXOIMMBIX CBOICTB
HaHOCTPYKTYD;

— BBIOUpATh ONTUMAIILHBIE
METO/Ibl JUATHOCTHKH
HEOOXOIMMBIX CBOICTB




IInanupyemvle pe3ynrbmamsl 0C80€HUSL
OCHOBHOU NPOGheCcCUOHANbHOT
006pa306amenbHol NPOSPAMMbL
(komnemenyuu, 3aKpeniieHHbie

3G OUCYUNTUHOLL)

K00
KOMRemenyuu

HAuMeHoeaHUue
KomMnemeHyuu

Koo
U HAUMeHOBaHUe
uHouKamopa
docmudiceHus
KOMNnemeHyuu,
3AKPenieHH020
3a OUCYUNTIUHOL

Inanupyemvie pe3yromamol
00yueHUs no oucyuniune,
COOMHeCeHHble C
UHOUKAMOPAMU OOCHUINCEHUS
KOMnemeHyutl

HaHOCTPYKTYD;
— MIPOBOJIUTH
AKCIIEPUMEHTAILHBIE
MCCJIEIOBaHUS MAaTEPUAIIOB U
KOMITOHEHTOB HaHO- U
MHUKPOCHUCTEMHON TEXHUKH.
Bnaoemo (unu Hmemon onvim
0esAmenbHOCII):

— MeTogaMu 3PPEKTUBHOTO
MOMCKa HH(POPMAIIUH 10
COBPEMEHHBIM METO/IaM
HUCCIEN0BAaHNN KOMIIOHEHTOB
¥ MaTepuasIoB HAHO U
MUKPOCHCTEMHON TEXHHUKH;

— METOJMKaMH SKCTIEPUMEH-
TaJBLHOTO MCCIIEI0BAHUS
MaTepuagoB ¥ KOMIIOHEHTOB
HaHO- U MUKPOCHUCTEMHOM
TEXHUKH,

— MeToaamMu o0paboOTKH pe-
3yIbTaTOB U3MEPCHUS
apaMeTpPOB M XapaKTEPUCTHK
MaTepuajIoB ¥ KOMIIOHEHTOB
HaHO- ¥ MUKPOCUCTEMHOM
TEXHUKH.

OIIK-5 Cnocoben
UCIIOJIb30BATh
MHCTPYMEHTapUi
dhopmanuzanuu
WH)KCHEPHBIX,
HAyYHO-TEXHUYECKUX
3a/1a4, MPUKIaIHOE
IpOrpaMMHOE
obecrieueHue s
MOJICTTUPOBAHUS U
POEKTUPOBAHUS
00BEKTOB, CHCTEM U

IMponecCoOB.

OIIK-5.1

[IpoBOIUT MaTEeHTHBIN
IIOMCK B
poeCCUOHAITBHOM
o0nacTH.

3namo:

- pecypchl TOTy4YCHUS
MaTeHTHOW MHMOPMAIUH.
Ymems:

- IPOBOJAMTH PACIIUPEHHBIN
ITOMCK ITaTEHTHOM
uHpopMaIuu 1o
OIIpE/ICIICHHON TeMe C
HCIIOJIb30BAHHEM
UH(HOPMALIMOHHBIX
TEXHOJIOTHH.

Braoemo (unu Hmemo onvim
0esAmMenbHOCIU):

- HaBBIKAMHU CHCTEMaTHU3aIu1
Y aHaJIu3a pe3yJbTaToOB
MMaTEHTHOTO MOMCKa U
COCTaBIICHUS OTYETA C
HCIO0JIb30BaHUEM
UH(OPMAITMOHHBIX
TEXHOJIOTHH.




2 VYkazaHue MecTa JIMCHUIUIMHBI B  CTPYKType  OCHOBHOIi
npogdeccuoHabHON 00pa30BaTEIbHONM IPOrPAMMBI

Juctumivaa «®u3uka HAHOCUCTEM» BXOAUT B 00513aTEIbHYIO YacTh OJ0Ka
1 «Jducumminael (MOAYJIN)» OCHOBHOW MpPOQEeCCHOHAIBHON 00pa30BaTeIIbHOMN
nporpaMMsl  — nporpammbl  Maructpatypbl  28.04.01 HanorexHomornn u
MUKpPOCUCTEMHAs TEXHUKA, HaIpaBlieHHOCTh (mpoduib) «HaHoTexHOMOTHNY,
pean3yeMoil o MOJEIH TyalbHOTO O0yUYEHHUS.

JNucnurvaa u3ydaetcs Ha 1 kypce B 1 cemectpe.

JlucuuIuinHa uMeeT MPakTUKO-OpUEHTUPOBAHHBIN XapaKkTep U u3ydaeTcs 10
OPOXOXKAEHUST  OOyYaromMMHCS  y4eOHO  TEXHOJOTMYecKoM  (MPOEKTHO-
TEXHOJOTUYECKOM ) NPaKTUKW, 3aBEpIIAOLIEH JaHHBIA CEMECTP.

3 O0beM TUCHMIVIMHBI B 324€THBIX €IMHHIAX C YKA3aHMEM KOJIHYecTBa
aKa/IeMU4YeCKNX WJIM ACTPOHOMHYECKHX YACOB, BbIIEJEHHbIX HA KOHTAKTHYIO
padoty odyuyarmmxcsi ¢ npemnoaaBartesaeM (M0 BUAAM YYeOHBIX 3aHSITHI) M HA
CAMOCTOSITEILHYIO PadoTy 00y4aromuxcs

O6mass TpyaoeMKOCTh (00BEM) JUCIUIIMHBI COCTABISET 5 3aueTHbIC
eauHub (3.€.), 180 akaneMudyeckux 4acos.

Taomuna 3 — O0BEM IUCIIUILIAHEL

Bcero

Bunasr yueOHO# pabOTEI ’

BT YA p 4acoB
OO6m1ast TpPyA0€MKOCTh UCITUILIHHBI 180

KonrtakTHas pabota oOydaromuxcs ¢ npemnogasareinem | 58.15
110 BUJIaM y4eOHBIX 3aHATHH (BCETo)

B TOM 4YHUCJIC:

JIEKLIUA 14
1a00OpaTOPHBIC 3aAHATHS 14 , u3 HUX nMpaKTHYeCcKas
MOJIrOTOBKA oOyuaronuxcs — 8.
MPAKTUYCCKHUE 3aHSATHUS 28, U3 HUX TMPAKTHYECKas
MOJArOTOBKA oOydaromuxcst — 4.
CamocTtosarenbHas pabota oOydaronuxcs (BCero) 94,85
KoHTposs (moAroroBka K 3k3aMeHy) 27
KonTakTHas paboTa 1o npoMeXxyTo4HOM aTTecTalu 2,15

(Bcero ATTKP)

B TOM YHCIJIC:

3a4eT HE TIPETyCMOTPEH
3a4eT C OICHKOM HE TIPeyCMOTPEH
KypcoBast paboTta 1

9K3aMeH (BKIIIOUasi KOHCYIbTAIMIO TIepe]] 1.15

AK3aMEHOM)




4 Conep:kanue JUCUMILIMHBI, CTPYKTYPHMPOBAaHHOE MO0 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBEJCHHOI'0 HA HUX KOJIHYECTBA AKAJAEMHYECKHX YaCOB M BHIO0B
Y4eOHBIX 3aHATHI
4.1 CoaneprxkaHue TUCUMIIIMHBI

Tabmuua 4.1.1 — CoaepxaHue NUCHMIUIMHBI, CTPYKTYPUPOBAHHOE MO TEMam

(paznenam)

Ne | Paznen (Tema) Coneprkarue

/11 | AUCUUTUTNHBI

1 2 3

1 Beenenue. OcHOBHBIE TIEJH | 337a4d U3yYeHUsT TUCIUTITUHBL. COBpEMEHHOE
3Ha4YCHHE (PU3MKHA HAHOCUCTEM.

2 ATOMBI, MOJIEKYJIBI U DNeKTpOHHBIE 000JI0YKH B aTOMax, KBAHTOBBIE YHCIIA. Y PaBHEHHE

Hanocucremsi. [lIpeaunarepa, BOJOPOAONOIOOHBIN aTOM.

3 ATOMHBIE KJIACTEPBI, KonneHcupoBaHHOE COCTOsIHME MaTeprun. MeToabl IOJTydEeHUS
HaHOTPYOKH, ATOMHBIX KJIACTEPOB, KBAHTOBBIX TOYEK, TPOBOJIOKHU, TPYOKH, SIMBI.
HAHOMPOBOJIOKH, I'erepoctpykrypsl. ®usnueckue cBoricTBa U YPPEKTHI.
KBAaHTOBBIE TOUKH, MHoroo06pa3ue MeKTPOHHBIX HaHOcucTeM. [Ipumenenue.
CUCTEMBI
C TMTOHWYKEHHOM
pa3MepHOCThIO ra3a
HOCHUTEJEH 3apsa.

4 YrnepoaHsie dymnepensl, rpadeH, yriepoaHbie HAaHOTPYOKH. Onucanue
HAHOCTPYKTYPBI. busndeckux cBoicTB. MeToel momydenus. [Ipumenenue.

5 ®DoTOHHEBIE, ONITHYECKHE N

[Tony4yenue, cBOMCTBA, IPUMEHEHHE.
KpUCTaJUIBI.

6 Hanocucremsr [TpuntUIEl paboTHI ONTHYECKOTO Ja3epa. Knaccudukamms
Y KBAaHTOBAsl ONTHUKA. J1a3epOoB.

CuHXpoTpoHHOE U3nydeHue. IHTeHCcHUBHbIE aTTo- U (heMTo-
CEKyHJIHbIE Jla3ephl. [IByX(pOTOHHBIE TPOLIECCHI,
CTUMYJIMpOBaHHOE PamMaHOBCKOE paccesHHe U Ipyrue ONTHYECKUE
3¢ exThI.

7 buonanocucremst. Knaccuduxanus, metoas! noiyyeHus. VMcnonb3zoBanue
IUTA3MOHHBIX BO30YXICHHUI HAaHO KJIACTEPOB I JUATHOCTHKU U
nedenus 3abosieBannii. HanokonTeitHepsl. OnTHYecKne CBONCTBA
OMOTKaHEeW U TUIa3MOHHBIE pe30HaHChl. KiacTepbI-30HbI.
DOTOECTPYKLUS KIETOK.

8 CnuHTpOHHBIE .

[Tonyuenue, cBoiicTBa, (hM3HUECKHE TPUHIIUIBI PAOOTHI.
HaHOCHCTEMBI.

9 Mertonsl TeopeTnueckre MOJEIHN U UX UCIIOJIb30BAaHUE. DJIEMEHTapHas
TEOPETUUYECKOTO 1 teopus pyne. [IpaBuna cymm. Teopust pyHKIIMOHANA IIOTHOCTH
JKCIIEPUMEHTATIBHOTO (DFT) xak 6a30BbIif MUKPOCKOTTUYECKHI METO/T U3yUEHUs
HCcCIe0BaHUs HaHocucteM. Oynkimonan Kona-Illema u o6mMeHnHo-
HaHOCHCTEM. KOppesoHHBIN wieH. Kinaccudukarius sxkcnepuMeHTalbHbBIX

METOJ0B UCCIICAOBAHMA. CpaBHeHI/Ie 1 XapaKTCPUCTHUKHU.

Tabnuna 4.1.2 — Coaeprkanue UCIUILTAHBI X €T0 METOANIECKOE 00ECTIeYeHUE
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Bu bt Vet DopMBbI TEKYLIETO
eATEIbHOCTH 4yeOHO- KOHTPOJIS
rJ[\/f;_)i Eﬁf}fﬁéﬁ;ﬁg Hf:K No | No [METOMMYECKHE ycneBaeM%cm (no | Komnerenuuu
ol T = | marepuaibl HeoensIM
gac | mal. | mp. cemecmpa)
1 2 3 4 5 6 7 8
BBenenue VYK-1
V-1 v ’
1 1 MY-? OIIK-1
ATOMBI, MOJIEKYJIBI V-1 K3 VK-1,
HAHOCHCTEMEI V.2 KP, OIIK-1
2 1 | Nel | Nel MY-1 Pl OIIK-4
MVY-4 KC
ATOMHBIE KJIACTEPHI,
HaHOTPYOKHU, HAHO-
MIPOBOJIOKH, KBAHTO- Vv-3 4 YK-1,
3 | BbIE TOYKH, CUCTEMBI | 2 Ne2 V-4 9 OIIK-1
C IOHW)KEHHOMU pa3- MV-4
MEPHOCTBIO T'a3a HO-
CUTeJIeH 3apsjia
YraepoaHsie HaHO- V-1
CTPYKTYPBI V-5 K3 YK-1,
4 LNe21 3 v JIP2 OIIK-4
MVY-4 KC
V-6 113 VYK-1,
5 | ®oToHHEIE, ONITHYE- 2 | Ne3 | Ne4 MVY-1 JIP3 OIIK-4
CKHE KPUCTAJLIIBI MYV-4 KC
Hanocucremsr V-1 KP
6 | u KBaHTOBas ONTHKA 2 Ne5 VY-7 VK-1
MVY-4
buonanocucTeMsr V-8
KP OIIK-4
7 1 | Ned | Neb KC
MVY-1 P4
MVY-4
CHnuHTPOHHBIE HAHO- v-3 KP YK-1
g | cncrembl 2 | N5 | Ne7 MY-1 JIP5 OIIK-4
MY-4 IIp OIIK-5
KC
MeTtompl TeOpeTHYe-
CKOTO M KCIICPH- V-2 T YK-1
9 | MeHTalmBHOTO Uccae- | 2 Nog v-9 n OIIK-5
IOBaHUI MV-4 P
HAHOCHUCTEM
Htoro 14

Y — yerHeii onpoc; T — TectupoBanme; II3 — pemieHne nmpom3BOACTBEHHBIX 3anad; JIP —
BbIMOJIHEHUE JabopaTopHoil pabotel; IIp — moaroroBka mnpesentanuu; [I13 — pemenue
IPpOU3BOICTBEHHOM 3a1aun; K3 — pemenue keiic-3anaun; KP — BeimosiHeHre KypcoBoii paboTHI;
3 — nanmcanue scce. KC — paboTa ¢ KOMIBIOTEPHOI CUMYITSIIUEH.

4.2 JlaGopaTopHble paGoThl M (WIH) MPAKTHYECKHE 3AHATHUS
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4.2.1 JIaGopaTopHbie padoThI

Tabnuua 4.2.1 — JlabopaTopHbie pabOTHI

Ne HaumenoBanue n1abopatopHoit paboThl O0bem, gac.
1 2 3
1 Ocaxnenue mieHok JIenrmiopa-bnopkerT ¢ npumMeHeHneM 5
BuptyanbHoi Mojienu yctanoBku KSV NIMA 2002
2 [omydeHus: H30TepM CKATHS CTEAPHHOBOW KHCIIOTHI Ha YCTAaHOBKE 3, W3 HUX
KSV NIMA 2002 MpaKkTUYecKast
MOJITOTOBKA
00yJaronmxcs —
3..
3 [Momy4yeHuns n30TepM CHKATHS-PACTSHKEHUS CTEAPUHOBON KUCIOTHI HA | 3, M3 HUX
ycranoBke KSV NIMA 2002 IpaKTH4ecKas
MOJITOTOBKA
00yJaronIuxcst
-3
4 OcaxeHust JICHTMIOPOBCKHX TICHOK CTEAPHHOBON KHCIIOTHI 4, u3 HUX
NpaKkTHIecKas
MOJITOTOBKA
00yJaroIuxcst
— 2.
5 O6padoTka ACM ckaHa JEHTMIOPOBCKOM TIJICHKH ¢ TTomo1ibio [10 5
Gwyddion
Hroro 14, u3 HuUX
NpaKTUYecKas
MOJITOTOBKA
00ydJaronuxcs
— 8.
Tabmuma 4.2.2 — IlpakTudeckue 3aHsITHS
No HaunmenoBanue maboparopHoit paboThI O06bewMm, yac.
1 2 3
1 Pa3HoBHUIHOCTH HAHOMATEPHAJIOB. 6
2 CucTeMbl ¢ TOHMKEHHOW Pa3MEPHOCTHIO Ta3a HOCUTENCH 3apsia. 6, u3 HUX
NpaKTUYecKas
MOJITOTOBKA
o0ydaromuxcs —
2
3 @DOTOHHBIE KPUCTAIIIBL. 6
4 CHUHTPOHHBIE CUCTEMBI. 5, M3 HUX
IpaKkTU4ecKas
MOJIrOTOBKA
oOyJarouxcs
— 2.
5 VYraepoHble HAHOTPYOKH. 5
Hroro 28, u3 HHUX
IpaKkTU4ecKas

IHOATOTOBKA
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00yyJaronmxcs
-4
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4.3 CamocrostesbHas padora crygentoB (CPC)

Tabmuua 4.3 — CaMmocTosTeNnbHas padoTa CTy/IEHTOB

No Bpewms,
basjena HaumenoBanue paszaena (TeMbr) Cpok 3aTpayMBaeMoe Ha
JVCTIUTUTAHBI BbIOTHEHUS | BoinonHenne CPC,
(Tembl)
qac
1 2 3 4
1. Beenenue. 1-2 menens | 10
2. ATOMBI, MOJIEKYJIbl 1 HAHOCHCTEMBI. 3-4 menens | 10
3 ATOMHBIE KJIacTephl, HAHOTPYOKH, HaHOTIpO- | 5-6 Hemens | 10
BOJIOKH, KBAHTOBBIC TOYKH, CHCTEMBI C TIOHU -
KEHHOU pa3MepHOCTHIO Ta3a HOCUTENEH 3a-
psna.
4. YrnepoaHble HAHOCTPYKTYPHI. 7-8 menmens | 10
5. DOTOHHBIE, ONTUYECKHE KPUCTAILITBI. 9-10 mepensa | 10
6. Hanocuctemsl 1 KBaHTOBasI ONITHKA. 11-12 10
HEJIeIIsI
7. bronanocucTeMsl. 13-14 10
HeJles
8. CnuHTpOHHBIE HAHOCUCTEMBI. 15-16 10
HeJles
9. MeTopl TEOPETHYECKOTO U SKCTICPUMEH- 17-18 14,85
TAJILHOTO MCCIICIOBAHUSI HAHOCHUCTEM. HeJes
Hroro 94,85
5 Ilepeuenn Y4eOHO-MeTOANYECKOr0 o0ecrieyeHUsI IS

CaMOCTOSITeJILHOM Pa00THI 00y4AIOIIUXCS 10 AUCIUIIIUHE

HpI/I CaMOCTOATCIbHOM M3YUYCHHHN OTACIBHBIX TCM M BOIIPOCOB AHCHUILIIMHBI

CTYACHTBI MOTYT TIOJBh30BAThCS YyUEOHO-HATISAHBIMU TOCOOWSIMH, YYCOHBIM
o00OpyZIOBaHMEM M METOAUYECKUMHU pa3zpadoTkamMu Kadeapbl HaHOTEXHOJIOTHUH,
MUKDPODJICKTPOHUKH, 0oOmImed ¥ npukiagHod ¢u3uku B pabodee Bpems,
ycTaHoBieHHoe [IpaBuinamu BHYTpEHHETO pacropsika paOOTHUKOB YHUBEPCHUTETA.

Y4eOHO-MeTOInUECKOe obOecrnieueHue CaMOCTOSITEIbHOU paboThI
oOy4Jaromuxcs 1Mo JaHHOW JUCIUTIIINHE OPraHU3YeTC:

OubIUOMEKOU YHUBEPCUMEMA.!

e OubnmoTeyHbI (POHJ YKOMIUICKTOBAH Y4YEOHOW, METOIUYECKOM,

HAay4YyHOM, NEPUOJUYECKOM, CIPABOYHOM H XYJI0KECTBEHHOMN
COOTBETCTBHUH C YUCOHBIM IJIaHOM M taHHOM PIT/;

® uMeeTcs JOCTYII K OCHOBHBIM HH(GOPMAIMOHHBIM 00pa30BaTCIIBHBIM
pecypcaMm, HHPOPMAITMOHHON 0a3e JTaHHBIX, B TOM 4Yucie Oubamorpaduieckon,
BO3MOXKHOCThH BbIX0/1a B IHTEpHET.

Kageopoii:

e IyTeM o0ecrnedyeHus JOCTYMHOCTH BCEro HEOOXOAMMOro yd4eOHOo-
METOJIMYECKOr0 U CIIPAaBOYHOTO MaTepHuaa;

JUTEPATypol B
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® [yTeM MPEJOCTABICHHSI CBEICHUNM O HATUYUHM Yy4€OHO-METOIUYECKOU
JUTEPATypPbl, COBPEMEHHBIX IIPOTPAMMHBIX CPEICTB.

e [yTeM pa3paboTKH:

—  METOAMYECKMX  pPEeKOMEHJallui, TOoCOOMH MO0  OpraHU3alMU
CaMOCTOSITEIbHOM pabOThI CTYIEHTOB;

— METOAMYECKUX YKa3aHWH K BBIIOJIHEHHIO JJAOOPATOPHBIX (MJIM MPAKTHUECKUX)
padoT U T.1.

munoepaghueti ynugepcumema:

— IOCPEACTBOM OKa3aHMsl IOMOIIM aBTOpaM B IOATOTOBKE W W3JaHHUU
HAy4HOU, y4eOHOU U METOAMYECKON JTUTEPATYPhL;

— MOCPEICTBOM YJIOBJIETBOPEHHUSI MOTPEOHOCTH B TUPAKUPOBAHUM HAYUHOMH,
y4eOHOM ¥ METOAUYECKOM INTEepaTyphl.

6 Oopa3oBateabHble TexHodoruu. IIpakTuyeckasi MOArOTOBKA
00y4aroImmnXxcs.

Peanuzanust mporpaMmMbl MarucTpaTypsl 10 MOJCIH TyaIbHOTO OOy4YeHUS U
KOMITIETCHTHOCTHOTO TIOAXOJla MPEIyCMaTPUBAIOT IIHPOKOE HCIOJIb30BAHUE B
00pa3oBaTEILHOM TIPOIIECCE AKTUBHBIX M HMHTEPAKTUBHBIX (POPM MPOBEICHUS
3aHATHM B COYETAHUU C BHEAYIUTOPHOM paboTONl C 1enblo (OpMUPOBAHUS
YHUBEPCAIBHBIX, 0011epOodheCcCHOHANBHBIX KOMIIETEHIIUNA 00yYatoIuxcsl.

Tabnuna 6.1 —  HMuTepakTuBHBIE  0Opa3oBaTeIbHBIE  TEXHOJIOTHH,
UCIIOJIb3yeMbIE TIPU MPOBEJCHUU ayIUTOPHBIX 3aHATUN

Ne HaunmenoBanue paszena (TEMbI JIEKIIHH, Hcnosib3yemble MHTEPAKTUBHBIE O6bewm,
- IIPAKTUYCCKOI'0 NI J'Ia60paTOpHOFO 3aHATHA O6paSOBaTeHBHBIe TCXHOJIOTNHU qac.
1 |2 3 4
1 | Ocaxnenue mieHok JleHrmropa- paboTa ¢ KOMITBIOTEPHOM 2
bromxert ¢ npuMeHeHneEM CUMYJISILIUEH
BUPTYaJIbBHOM MOJEIN YCTAaHOBKHU
KSV NIMA 2002
2 | HaHocucTEMBI KENC-TEXHOJIOT U 1
Y KBaHTOBAs ONTHKA
3 | ATOMBI, MOJIEKYJIBI U KENC-TEXHOJIOT U 1
HaHOCHCTEMBI
4 | YraepoaHbie HAHOCTPYKTYPHI KENC-TEXHOJIOTUS 1
Uroro: 5

[IpakTryeckass mOArOTOBKAa OOYYalOIIMXCS MPU pealn3aluy JUCHHUILIUHbBI
OCYLIECTBIISIETCS. TTyTEM MPOBEJAEHUS JIa0OPATOPHBIX U MPAKTUUYECKUX 3aHSITHUH,
MpeAycMaTpUBAIOIIMX ydacTHEe OOY4YaloIIMXCsl B  BBIMIOJIHEHUU OTIEIbHBIX
AJIEMEHTOB paboT, CBA3AHHBIX ¢ Oynyuiell npodeccCuoHanbHON NEATeIbHOCThIO U
HalpaBJICHHBIX Ha (OpPMUpOBAHUE, 3aKpEIUICHHWE, pPa3BUTUE MPAKTHUYECKUX
HAaBBIKOB M KOMIICTCHIIMA 110 HANPaBJICHHOCTH (NMPO(MUI0) MPOrpamMMbI
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Maructparypsl. [IpakTuyeckas NOArOTOBKA BKJIIOYAET B CE€0sl OTAENbHBIE 3aHATHUSA
JIEKIMOHHOTO!  THIIa, KOTOpBIE IIPOBOAATCS Ha IIPEINPUATHH-3aKa3dMKe U
[peaycMaTpHUBAIOT Nepenavy yueOHo nHpopManuu o0ydaromumMest, HE00X0AUMON
JUIsL  TIOCJIEAYIOIIETO  BBIMOJHEHHS  pabOT,  CBS3aHHBIX ¢  Oyaymien
npodeccuoHaIbHOW JEeATENbHOCThIO, HAa Y4€OHO-TEXHOJOTHYECKOH (MPOEKTHO-
TEXHOJIOTMYECKOM) MpaKTUKe, KOTOPOH 3aBepIlIaeTcs JaHHBIM CEMECTp.

[IpakTryeckasi MOATOTOBKA OOYYaIOMIUXCS MPU PeaM3alUUd JTUCIUILIUHbBI
OpPraHu3yeTcsi B pPEaJbHbIX MPOU3BOJCTBEHHBIX YCIOBUSIX OpraHu3aIuu-
3aKa3uHrKa.

[IpakTryeckasi MOAroTOBKa OOYYAIOIIUXCSI MPOBOJUTCS B COOTBETCTBUH C
nonoxxerueMm 11 02.181.

/ @OHI OLEHOYHBIX CPeACTB /Jisi TPOBeJeHHUS] TNPOMEKYTOUHOM
arrecTalny 00Yy4arOIIMXCS M0 JUCUUIITIMHE

7.1 IlepeyeHb KOMIETEHINI ¢ YKA3aHNEM 3TANOB UX ()OPMUPOBAHNS B
npouecce OCBOEHHSI OCHOBHOM mpodecCHOHAIBLHOM 00pa3oBaTebLHOM

NPOrpamMmbl

Tabmuma 7.1 — Dranbel GopMUpPOBaAHUS KOMITETCHITUN

Kon u HaMEHOBaHME | DTarbl (HOPMUPOBAHKSI KOMIIETCHIIMA M JUCITUTUTMHBI (MOIYJIH),
KOMIIETECHIIUH MPaKTUKH, TPH HW3YYCHUH KOTOPBIX (QopMUpyeTcs HaHHAs
KOMIICTEHIIUS
HavaJbHLEIM | OCHOBHOM 3aBepLIAIONINI
1 2 3 4
YK-1 Crnoco6en | Ilcuxonorus ynpaBiaeHus KOJJICKTUBOM | BeimosiHeHne u
OCYIIIECTBJISATh KPUTHYCCKHI 3alllUTa  BBIMTYCKHOU
aHaIu3 npoOaeMHbIX | @U3MKa HAHOCHCTEM KBTI (UKAIIMOHHO N
CUTYaIHi Ha OCHOBE padoThI
CHCTEMHOI'O noaxoxaa, | OpraHu3anus v IIaHUPOBAHKE
BBIPa0aTHIBATh CTPATETHIO | IPOU3BOJICTBA
JIENCTBUH.
OIIK-1 CnocobGen ctaBuTh M | PHU3MKa HAHOCUCTEM Brimonnenue n
pemiaTh  WHXXEHEpPHBbIE  H 3alUTa  BBITYCKHOM
HAayYHO-TEXHHUYECKUE 3a1aud | XMMUS HAHOTEXHOJIOTHIA KB (UKAIIMOHHO N
B 00J1aCTH HAHOTEXHOJIOTHUI U paboTsI
MHUKPOCHUCTEMHOW TEXHUKH U
HOBBIX MEK/IMCIMIUIMHAPHBIX
HalpaBJIEHUAX HAa OCHOBE
€CTECTBEHHOHAYUHBIX u
MaTeMaTHYEeCKUX MOJIeJIeH.
OIIK-4 Cnocoben du3nKa HaHOCUCTEM Brinmonnenue n
BBITIOJIHATE MCCIIEIOBAHUS 3alllUTa  BBIMYCKHOM
MIPU PEIICHUH UHXKEHEPHBIX U | XUMUSI HAHOTEXHOJIOTU I KBaTM(DUKAITMOHHOM
Hay4YHO-TEXHUYECKHUX 3a/ady, paboThI
BKJIIOYAsl TUIAHUPOBAHKE U
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IIOCTAHOBKY CJIOKHOI'O
JKCIIEPUMEHTA, KPUTHYECKYIO
OLICHKY ¥ MHTEPIIPETALUIO

pE3yAbTATOB.

OIIK-5 Cnocoben ®duzuka Hanomatepuanosenenue | Beinmonnenue u
UCIOJb30BaTh HAaHOCHCTEM 3aIUTa BBITYCKHOM
WHCTPYMEHTapHUH KBaJIM(DUKALIMOHHOM
(dbopmann3anu HHKEHEPHBIX, paboThI

Hay4YHO-TEXHUYECKHUX 3ajad,
MPUKJIIATHOE TIPOTPAMMHOE

o0ecrieueHme I
MOJCITUPOBAHUS U

MPOEKTUPOBAHUSI 0OBEKTOB,

CHUCTCM U PO CCCOB.

7.2 Onucanue nokasartejeil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUI Ha
Pa3JIMYHBIX ITAaNax UX (OpMHUPOBAHUS, ONIMCAHUE IIKAJ OLeHUBAHUS

Tabmuma 7.2 — [lokazaTenu U KpUTEPUU OIEHUBAHUS KOMIIETEHIIUM, IIKaIa

OLICHUBAHUA
Kon [Tokazarenu | Kputepuu u mikana OlileHUBaHUS KOMIETECHIINI
KOMIICTCHII | OLICHUBAHUA | Henoctatounsl | [Toporosslii [IponsunyThIli | Beicokuii
H/ Tan KOMIIETECHIH | i ypOBEHD YpOBEHb yYpOBEHb YpOBEHB
( i («HEYIOBILY) («yI0oBI1.») («xoporoy) («OTIMYHO»)
Haumenosa | (unouxamop
Hue bl
amana no | 0oCmudIceHu
mabauye 5
6.1) KoMnemeny
ui,
3aKpenjieHH
vle 3a
NPAKmMuKotL)
1 2 3 4 5 6
YK-1 YK-1.5 3HATh: 3HaTh: 3HaTh: 3HaTh:
HavyaneHbl | Mcmonb3yeT | AEMOHCTpUpYE | IEMOHCTPUPY | IEMOHCTPUPYE | JEMOHCTPUPYET
i,3aBepiia | JIOTHKO- T MeHnee 60% et 60-74% T 75-89% 90-100%
FOIIMH METOJOJIOTH | 3HAHHUH, 3HAHWUH, 3HAHWH, 3HaHHMH,
YeCcKuil yKa3aHHBIX B YKa3aHHBIX B | YKa3aHHBIX B YKa3aHHBIX B
MHCTpYMeEHT | Tabmume 1.3 tabmuue 1.3 | Tabmune 1.3 tabnuue 1.3
apuil s st YK-1. st YK-1. st YK-1. st YK-1.
kputnuecko | OOyuwaromuiicst | 3HaHUS OOyuarommiicss | 3HaHUA
i OLICHKHU HYXJaeTCs B oOydarolero | umeer obyuarorerocs
COBPEMEHH | MOCTOSTHHBIX CSl UMEIOT Xopolue, Ho SBIISIOTCS
BIX MOJICKa3Kax; MOBEPXHOCTH | HE MPOYHBIMU U
KOHIIETIIUH | JIOMyCKaeT BIIf XapakTep, | UCUEPNBIBAIOIN | TTTyOOKUMH,
¢unocodck | rpyonie UMEIOT MECTO | W€ 3HAHUS; UMEIOT
oro " OmInOKH, HETOYHOCTH | JOIyCKaeT CUCTEMHBIN
COIIMANILHOT | KOTOPBIE HE Y OITNOKH. HETOYHOCTH. Xapakrep.
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0 XapakTepa | MOXET OOyuaromuiics
B cBOEH UCIIPABUTH CBOOOJHO
MPEAMETHOM | CAMOCTOSITEIbH OTnepupyeT
obOiactu 0. 3HAHUSIMU.
YMmerh: YMmeTh: YMmeTh: YMeTh:
JEMOHCTPHUpPYE | B LIEIOM c(hopMUPOBaHH | XOPOIIIO
T MeHee 60% chopmupoBa | bie U pa3BUTHIE,
YMCHHI, HHBIE, HO CaMOCTOSITEJIBH | YBEPEHHO U
YCTAaHOBJICHHBI | BBI3BIBAIOIINE | O YCHEIIHO
X B TaOJIHIIE 3aTpyJHEHUS | IPUMEHSIEMbIC | IPUMCHICMBIC
1.3 gna YVK-1. | npu YMEHUH, YMEHU,
CaMOCTOSITENT | YKa3aHHBIC B YKa3aHHBIC B
BHOM Tabimie 1.3 Tabmie 1.3
npumenenun | st YK-1. mt YK-1.
YMCHUSI,
YKa3aHHbBIC B
Tabmuue 1.3
st YK-1.
Bnaoems (unu | Bnaoemsw Bnaoemo (unu | Bnaoemo (unu
Hmems onoim | (uiu Hmemv | Hmemo onvim | Hmems onvim
oesamenbHoCm | Onblm oesmenbHoOCm | OessmelbHOCHmU
u): oeamenvhoc | u): ):
HaBBIKU, mu): HAaBBIKU, HaBBIKH,
YKa3aHHbBIC B HAaBBIKH, yYKa3aHHBIC B YKa3aHHBIC B
tabmuue 1.3 yKazaHHbie B | Tabmuie 1.3 Tabiuue 1.3
mia YK-1, ve | Tabmune 1.3 mist YK-1, it YK-1,
pa3BUTHI. mist YK-1, XOPOILIO IOBENCHBI IO
pPa3BUTHI HA Pa3BUTHI. aBTOMAaTH3Ma.
3JIeMEHTapHO
M YpOBHE.
OIIK-1 OIIK-1.3 3HaTh: 3HaTh: 3HaTh: 3HaTh:
HavyaibHBl | MIcmosb3yeT | IEMOHCTpPUPYE | IEMOHCTPUPY | AEMOHCTPUPYE | JIEMOHCTPUPYET
, ¢buzuko- T MeHee 60% et 60-74% T 75-89% 90-100%
3aBEpIIA0 | XUMUYECKUH | 3HAHUH, 3HAHUH, 3HAHWH, 3HAHHMH,
ui MOAXOJ Ui | YKa3aHHBIX B YKa3aHHBIX B | YKa3aHHBIX B YKa3aHHBIX B
OIMCaHHS, tabmuue 1.3 tabmuue 1.3 Tabiuue 1.3 Tabiuue 1.3
aHaau3a, s OIIK-1. s OIIK-1. st OIK-1. st OIK-1.
Teoperndeck | OOyuaromuiics | 3HaHUsA OOyyaromuiics | 3HaHUsA
oro u HYXJaeTcs B oOyJaromiero | umeer oOyuarolerocs
AKCIIEPUMEH | MTOCTOSHHBIX Cs UMEIOT XOPpOIIINE, HO SIBJISTIOTCSI
TaJILHOT'O MOJICKa3Kax; MIOBEPXHOCTH | HE MIPOYHBIMHU U
HCCIeA0BaH | JOMYCKaeT BIIf XapakTep, | UCUEPMBIBAIOIN | TTTyOOKUMH,
us ¥ rpyoObIe HMEIOT MECTO | M€ 3HAHHS; HMEIOT
MOJIENTUPOBA | OLIUOKH, HETOYHOCTU | JOIYCKaeT CHCTEMHBIT
HHS KOTOpBIE HE 1 OIITHOKH. HETOYHOCTH. XapakKTep.
MPOIIECCOB MOJXKET OObyuaromuiics
CUHTE3a, UCIIPABUTh CBO0OOIHO
JIUarHOCTUK | CAMOCTOSITEIbH OTepUpyeT
HHu 0. 3HAHUSIMU.
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GyHKIMOHH | YMeTh: Ymers: Ymers: Ymers:
poBaHUA JEMOHCTPUpPYE | B LIEIOM c(hOpMHPOBAHH | XOPOIIIO
MarepuaioB | T MmeHee 60% chopmupoBa | bie U pa3BUTHIE,
u YMCHHIA, HHBIC, HO CaMOCTOSITENIbH | YBEPEHHO U
KOMIIOHEHTO | YCTAHOBJICHHBI | BBI3BIBAIOLIUE | O YCHEIIHO
B HaHO- U X B TaOJIHIIE 3aTPYAHCHUS | MPUMEHSEMbIE | IPUMEHSIEMbIE
mukpocucte | 1.3 nng OIIK- | npu yYMEHUH, YMEHU,
MHOH 1. CaMOCTOSITENT | YKa3aHHBIC B YKa3aHHbBIC B
TEXHUKHU BHOM Tabimie 1.3 Tabimie 1.3
npumenenun | qist OITK-1. it OIIK-1.
YMCHUS,
YKa3aHHbBIC B
Tabimie 1.3
g OIIK-1.
Bnaoemo (unu | Bnaoemow Bnaoemo (unu | Bnaoemo (unu
Hmemv onoim | (uiu Hmems | Hmemo onvim | Hmems onvim
oesamenbHoCm | Onblm oesmenbHoOCm | OessmelbHOCHmu
u): oeamenvnoc | u): ):
HAaBBIKH, mu): HaBBIKH, HaBBIKH,
YKa3aHHbBIC B HAaBBIKU, YKa3aHHBIC B YKa3aHHBIC B
Tabmue 1.3 yKazaHHbie B | Tabmuie 1.3 Tabmuue 1.3
s OIIK-1, Tabmune 1.3 mrs OIIK-1, mis OIIK-1,
HE Pa3BUTHI. mist OINK-1, | xoporno IOBENCHBI IO
pPa3BUTHI HA Pa3BUTHI. aBTOMAaTH3Ma.
3JIeMEHTapHO
M YpOBHE.

OIIK-4 OIlIK-4.1 3HaTh: 3HaTh: 3HaTh: 3HaTh:

HadanbHel | COCTaBIsiET | IEMOHCTPUPYE | IEMOHCTPUPY | AEMOHCTPUPYE | IEMOHCTPHUPYET

H, ILUTaH T meHee 60% et 60-74% T 75-89% 90-100%

3aBepllal | HAy4yHO- 3HAHMH, 3HAHWMH, 3HAHWH, 3HAHHMH,

100071 HCCe0BaTe | YKa3aHHBIX B YKa3aHHBIX B | YKa3aHHBIX B YKa3aHHBIX B
JILCKOM tabmuue 1.3 Tabmuue 1.3 Tabmuue 1.3 Tabimue 1.3
nesrenpHoct | i OITK-4. st OIIK-4. st OIIK-4. s OIIK-4.
u, Birovas | OOyuaromuiicst | 3HaHUS OOyuaromuiics | 3HaHUS
TUTEPaTypH | HYXKOAeTcs B oOydaroliero | umeer oOyuarolerocs
BIH IIOHCK, IMOCTOSTHHBIX cs UMEIOT XOPpOIIINE, HO SIBJISTIOTCSI
CPOKH 1 MOJICKa3Kax; MIOBEPXHOCTH | HE MIPOYHBIMHU U
MOCJIEIOBAT | JIOMYyCKaeT BIif XapakTep, | UCUEPNBIBAIOIN] | TTTyOOKHUMH,
€JIbHOCTD rpyoObie HMEIOT MECTO | M€ 3HAHMUS; HMEIOT
AKCIIEPUMEH | OIIHMOKH, HETOYHOCTU | JOIyCKaeT CHCTEMHBIH
TaJIbHOU KOTOPBIC HE 1 OILIKOKH. HETOYHOCTH. XapakKTep.
paboTHI, MOKET OOyuatomuiics
0OCYXXJIEHHS | UCTIPAaBUTh CB00OOIHO
U aHaJIu3a CaMOCTOSTEIbH ONepUpyeT
pe3ynbTaToB | O. 3HAHUSMU.
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YMmeTh: YMmeTh: YMeTh: YMeTh:

JEMOHCTPUpPYE | B LIEIOM c(hOpMHPOBAHH | XOPOIIIO

T MeHee 60% chopmupoBa | bie U pa3BUTHIE,

YMCHHIA, HHBIE, HO CaMOCTOSITENIbH | YBEPEHHO H

YCTaHOBJICHHBI | BBI3BIBAIOIIUE | O YCHEIIHO

X B Ta0IuIIE 3aTpyJHEHUS | IPUMEHSIEMbIC | IPUMCHICMBIC

1.3 g OIIK- | mpu yYMEHUH, YMEHU,

4, CaMOCTOSITENT | yKa3aHHBIC B YKa3aHHBIC B
BHOM tabnuie 1.3 tabnuie 1.3
npumenenun | st OITK-4. st OIIK-4.
YMCHUSI,
yKa3aHHBIC B
tabmume 1.3
st OIIK-4.

Bnaoemo (unu | Bnaoemow Bnaoemo (unu | Bnaoemo (unu

Hmemov onvim

(uru Umemo

Hmemov onvim

Hmemv onvim

oesamenbHoCm | Onblm oessmenbHOCm | OessmelbHOCHmU
u): oeamenvnoc | u): ):
HAaBBIKH, mu): HaBBIKH, HaBBIKH,
yKa3aHHBIC B HaBBIKH, yKa3aHHBIC B yKa3aHHBIC B
Tabmue 1.3 yKazaHHbie B | Tabmuie 1.3 Tabmuue 1.3
s OIIK-4, Tabmune 1.3 s OIIK-4, mis OIIK-4,
HE Pa3BUTHI. st OIK-4, | xoporio IOBENCHBI IO
pPa3BUTHI HA Pa3BUTHI. aBTOMAaTH3Ma.
3JIeMEHTapHO
M YpOBHE.
OIIK-5 OIIK-5.1 3HaTh: 3HaTh: 3HaTh: 3HaTh:
HavanbHBl | [IpoBOIUT JIEMOHCTPHUPYE | IEMOHCTPUPY | AEMOHCTPUPYE | IEMOHCTPUPYET
H, maTeHTHeIA | T MeHee 60% et 60-74% T 75-89% 90-100%
OCHOBHOM, | ITOYICK B 3HAHMH, 3HAHWMH, 3HAHWH, 3HAHHMH,
3aBepiraro | mpo(eccuoH | yka3aHHBIX B YKa3aHHBIX B | YKa3aHHBIX B YKa3aHHBIX B
1105071 AJILHOM tabmuue 1.3 Tabmuue 1.3 Tabmuue 1.3 Tabimue 1.3
oOnactu st OIIK-5. st OIIK-5. st OIIK-5. i OIIK-5.
OO6yuaromuiicsi | 3HaHUS OOyuaromuiics | 3HaHUS
HYXaeTcs B oOydaroliero | umeer oOyuarolerocs
IMOCTOSTHHBIX cs UMEIOT XOPpOIIINE, HO SIBJISTIOTCSI
MOJICKa3Kax; MIOBEPXHOCTH | HE MIPOYHBIMHU U
JOTTYCKaeT BIif XapakTep, | UCUEPNBIBAIOINI | TTTyOOKHUMHU,
rpyoObie HMEIOT MECTO | M€ 3HAHMUS; HMEIOT
OIIINOKHU, HETOYHOCTU | JOIyCKaeT CHCTEMHBIH
KOTOPBIC HE 1 OILLIKOKH. HETOYHOCTH. XapakKTep.
MOKET OOyuatomuiics
UCTIPaBUTh cBO0OOTHO
CaMOCTOSITCIIbH omnepupyeT
0. 3HAHHUSIMHU.
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Hmemov onvim

(uru Umemo

Hmemov onvim

YMmeTh: YMmeTh: YMeTh: YMeTh:

JEMOHCTPUpPYE | B LIEIOM c(hOpMHPOBAHH | XOPOIIIO

T MeHee 60% chopmupoBa | bie U pa3BUTHIE,

YMCHHIA, HHBIC, HO CaMOCTOSITENIbH | YBEPEHHO U

YCTaHOBJICHHBI | BBI3BIBAIOIINE | O YCHEIIHO

X B Ta0OuIIe 3aTPYAHCHUS | MPUMEHSEMbIE | IPUMEHSIEMbIE

1.3 g OIIK- | mpu yYMEHUH, YMEHU,

5. CaMOCTOSITENT | YKa3aHHBIC B YKa3aHHbBIC B
BHOM tabmune 1.3 tabmume 1.3
npumenenun | ansa OIIK-5. st OTIK-5.
YMCHUSI,

YKa3aHHbBIC B
tabmume 1.3
st OTIK-5.
Bnaoemo (unu | Bnaoemow Bnaoemo (unu | Bnaoemo (unu

Hmemv onvim

oesamenbHoCm | Onblm oesmenbHoOCm | OessmelbHOCHmu
u): oeamenvnoc | u): ):
HAaBBIKH, mu): HaBBIKH, HaBBIKH,
yKa3aHHBIC B HaBBIKH, YKa3aHHBIC B YKa3aHHBIC B
Tabmue 1.3 yKazaHHbie B | Tabmuie 1.3 Tabmuue 1.3
mist OIIK-5., Tabmuue 1.3 mrst OIIK-5., mt OIIK-5.,
HE Pa3BUTHI. mist OIK-5. | xopormno IOBENCHBI IO
, Pa3BUTHI HA | Pa3BUTHI. aBTOMAaTH3Ma.
3JIeMEHTapHO
M YpOBHE.
7.3 TumoBble KOHTPOJbHbIE 3aJaHUsI WJIM HHbIe MaTepUaJIbI,

Heo0X0oAuMbIe /JIS OLEHKM 3HAHWH, yMeHHiH, HABBIKOB W (WJH) ONbITA
NesiTeJIbHOCTH, XapaKTepu3yluux 3Tanbl (GopMUPOBaHHMS KOMIETEHIUIl B

npouecce

NporpamMmbl

OCBOCHUSA

OCHOBHOM

npogeccuoHaAIbLHOI

o0pa3oBaTe/ibHOM

Tabmuma 7.3 - IlactmopT KOMILIEKTa OLIEHOYHBIX CPEACTB ISl TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Kon Texnonorust | OneHouHbIE Onucanu
Ne KOHTpoJupye | GpopmupoBa |cpencrsa ¢
n/_ Pazznen (tema) |Moif HUA NoN IIKaJ
0 J\o
JTUCHUIUIAHBI | KOMIIETEHITUN " | oueHuBaH
1| HAaUMEHOBaHHE 3aJlaHu
(mm ee ¥ U
i
4acTH)
112 3 4 5 6 7
1 | Beenenue YK-1, JEeKIMS BOMPOCHI JUIS CornacHo
OIIK-1 YCTHOT'O 0oIpoca Tab61.7.2
2 | AToMBI, VK-1, JICKIIHS, Kelic-3a/1aua, TeMBbI JIab CormacHo
MOJIEKYJIBI OIIK-1 71a00paTOpH | KYpCOBBIX paboT, Nel, | Tabn.7.2
HAHOCHCTEMBI OIIK-4 o€ 3aHsATHe, | TeKCT JabopaTopHOi | mp.Ne
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Kopx Texnosiorust | OnieHOYHbBIE Onucanu

Ne KOHTponupye | GpopMupoBa |cpencrsa ¢

o/ Pasnen (tema) | Mot HUS NN | LK@
JTUCHUIUIAHBI | KOMITETEHITUT OIICHUBaH

1| (aH ce HAaUMEHOBaHUE 3ajaHn| o

4acTH)

112 3 4 5 6 7

IPAKTHUYECK | paboThI, 1
0C€ 3aHATHE, | KOMITBIOTepHAs
CPC CUMYJISLUS
«Ycranoska KSV
NIMA 2002»

3 | ATomMHBIC VK-1, JIEKIIUS, BOIIPOCHI IS [Ip.Ne | CornacHo
KJIaCTepHl, OIIK-1 IPAKTHUYECK | YCTHOTO OIpOCa, 2 Tabn.7.2
HaHOTPYOKH, 0€ 3aHATHE, | TEMBI 3cCe
HaHOIMPOBOJIO CPC
KH,

KBaHTOBBIE
TOYKH,
CUCTEMBI C
MMOHM>KEHHO U
pa3MepHOCTh
10 rasa
HOCUTENEN
3apsiaa

4 | YrinepoaHbie VYK-1, JICKIIHS, Kelic-3amaua, TEKCT JIab Cortacso
HaHOCTPYKTYP OIIK-4 nabopaTopH | mabopaTopHOt No2, | Tabn.7.2
bl oe 3aHsATHe, | paboThL,KOMIBIOTEPH | Ip.Ne

MPAKTHYECK | as CUMYJSLUs 3
oe 3anaTue, | «YcranoBka KSV
CPC NIMA 2002»

5 | ®oToHHkbIE, VYK-1, JIEKIIHS, pou3BOJCTBeHHbIE | JIab CortacHo
OTNITHYECKHE OIIK-4 1abopaToOpH | 3aJ1a4M, TEKCT Ne3, | tabn.7.2
KpHUCTAJLIIBI oe 3aHsATHe, | JabopaTopHOU mp.Ne

MPaKTUYECK | pabOTHI, 4
0€ 3aHATHE, | KOMIIbIOTEpHas
CPC CUMYJISIUS
«YcranoBka KSV
NIMA 2002»

6 | Hanocuctemsl YK-1 JeKIus, TEMBbI KyPCOBBIX np.Ne | CornacHo
U KBaHTOBas OpakTU4ecK | padoT 4 Tab61.7.2
OTITHKA 0€ 3aHsTHE,

CPC

7 | buonanocucre OIIK-4 JeKIus, TEMBbI KyPCOBBIX Jlab | CormacHo

MBI nabopaTopH | pabor, Ned, | Tabn.7.2
0€ 3aHATHE, | KOMIbIOTepHas mp.Ne
MPAKTHYECK | CUMYIISALIHS 6
oe 3aHsATHE, | «YcraHoBka KSV
CPC NIMA 2002»,Tekct

nabopaTopHOI
paboThI
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Kopx Texnosiorust | OnieHOYHbBIE Onucanu

Ne KOHTponupye | GpopMupoBa |cpencrsa ¢

o/ Pasnen (tema) | Mot HUS NN | LK@
JUCUUIUIMHBL | KOMIIETEHIIUN OIICHUBAH

I HauMCHOBaHHUC 3a7aHu

(nnn ee - us
4acTH) 1

112 3 4 5 6 7

8 | CriuHTpOHHBIE YK-1 JeKuus, TEMBbI KypCOBBIX Jla6 | CornacHo
HaHOCHUCTEMBI OIIK-4 nabopaTopH | paboT, TEKCT No5, | Tabn.7.2

OIIK-5 o€ 3aHATHE, | JIADOPATOPHOM mp.Ne
IPAKTHYECK | pabOThL,MyabTUMEH | 7
0€ 3aHATHE, | iHas Ipe3eHTalus,
CPC KOMIIBIOTEpHAsI
CUMYJISIINS
«YcranoBka KSV
NIMA 2002»

9 | Metoabt VYK-1 JIEKIIHS, 0aHK BOTIPOCOB U mnp.Ne | CorjacHo
TEOPETUYECKO OIIK-5 MPAaKTUYEeCK | 3alaHUil B TECTOBOW | 8 Tabn.7.2
ro " oe 3ausATHe, | Gpopme,

JKCIIEPUMEH- CPC MYJIbTUMEANITHAS
TaJbHOTO IPe3CHTAIHSI
HCCIIeI0OBaHUS

HaHOCUCTEM

7.3.1 IlpuMepbl THUNOBBLIX KOHTPOJBHBIX 3aJaHUH /JIsl TPOBeJAeHHUS
TeKylero KOHTPOJIsl yCIeBAeMOCTH

a) Bompoce! 1 3amanus B TecToBOM (hopme 1o pasaeiny (teme) Ne 1 «ATomsl,
MOJIEKYJIbl U HAHOCUCTEMBI»

3ananue B 3aKphITON hopme:
K HyJIbMepHBIM HAHOCTPYKTYpPaM OTHOCSITCH ...
1. Yrnepoanbsie HAHOTPYOKU
2. KBaHTOBBIE TOUKH
3. I'eTepoCTpyKTYpHI

4. HaHOKOMIIO3UTBI

3anmanue B OTKPBITOH (opme:
MarauTHas JKHAKOCTh — JTO ...... .

3agaHue Ha yCTAHOBJICHUE MPABUILHOM MOCIEA0BATEIbHOCTH:
Ykaxure NpaBWIBLHYIO MOCJIEA0BATEIbHOCTh BUI0B JUTOrpadumn B
3aBHMCHMMOCTH OT YMEHbIICHHUS pa3Mepa MmoJy4yaeMbIxX 3JIEeMEHTOB
uHTerpadabHbix cxem (MMC)

1. OnTuyeckasa

2. YO-nurorpadus

3. PedurtreHoBckas

4. DIIEeKTPOHHO-Ty4eBas.
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3a/laHye Ha YCTAHOBJIEHUE COOTBETCTBHUSL:
YcranoBuTe COOTBETCTBHE
1.Hanotpy0Oxu A. MonekylsipHbIi KpUCTAJUI, B y3JIaxX
peleTKu KOTOPOTO HaXOJATCS
MOJIEKYJIBI (PysiepeHa.
2.Dynnepex b. CemeiicTBO 1mapoOOpa3HBIX MOJBIX
Mosiekyn obuien popmysl Cn.
3.Oynneput B. IIpoTskeHHBIE CTPYKTYPBHI,
COCTOSIILIUE U3 CBEPHYTHIX
reKCaroHaJIbHbIX
CETOK C aTOMaMH yTJIepoJia B y3Jax.

0) IIpousBoacTBeHHas 3aa4da mo TeMe Ne 6 «HaHocucTeMbl 1 KBAHTOBAsI
ONTHKA»

[IpoBenute ckanupoBaHue Ha HUPpPoBOM nBOKMHHKE ACM JEHrMIOPOBCKOM
wieHku. OOpaboTaiite ¢ momoinipio [10 Gwyddion ckaH HaHOMJICHKH HUTPHUAA
Oopa, mosyueHHOW B PervoHajabHOM IIEHTpE HAHOTEXHOJOTHM, ONIpeaennuTe
Tornorpauio MOBEPXHOCTH, pa3MeEpPbl U GOPMY YacTHII, & TAaKKe BBIIBUTE JIOObIE
Ae(EeKThl UM HEOAHOPOIHOCTH HA MTOBEPXHOCTH MaTepuaa.

—— —
o 400 nm

Puc. 1. ACM u3o06pakeHne JeHrMIOPOBCKOM IIEHKH HUTpHUIa 6opa

B) TekcT maboparopHbix paboT mpuBeneH B YMM 1o nuCIUILIAHE.

r) Keiic- 3agauya mo teme «MeTOIbl TEOPETUIECKOTO U
AKCIMEPUMEHTAIBHOTO UCCJIEAOBAHUS HAHOCHCTEM.

Jlns ompeneneHuss KOJMYECTBA aTOMOB yriepoja B (yiaepeHe MOXKHO
HCTOJIb30BaTh METOJ, OCHOBAHHBIM Ha paciierieHuu Mojekysl Cx Ha OTJelbHbIE
3apsoKeHHbIE  ()parMeHThl  (MOHM3MpPOBAHHAs  MOJIEKyJIa TOXE  CUHUTACTCA
(parMeHTOM) C TMOCJIEAYIOIIUM aHAJIXW30M HMX MAacChl C IIOMOIIBIO BpeMs
NPOJETHOTO MacC-aHAJIM3aTopa. TakoW METOJl TMO3BOJISIET PA3JENSATh HOHBI IO
BpEMEHH, KOTOPOE UM HEOOXOAUMO ISl TIPEOAOJICHUS KaMephl aHAIM3aTopa, H,
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CJIeI0BaTENbHO, JETEKTUPOBATh BCE MPUCYTCTBYIOIINE YACTULBI 10 OTAEIBHOCTH.

Hns skcnepumenta ¢ymiepeH Cx ObUT paclIelUIEH Ha MOJOXKUTEIBHO
3apsoK€HHble  (DparMeHThl,  KOTOpble  OBUIM  YCKOPEHbI  OJAHOPOJHBIM
ANEKTPOCTATUYECKUM TOJIEM C pa3HOCThIO oTeHnuanoB U = 2 kB u HanpaBiieHb! B
KaMepy Macc-aHalu3aTtopa, [I/€ Halps KEHHOCTh JJIEKTPUYECKOTO MO |
MarHuTHasT MHAYKLIMS paBHbl HyINO. [lodyyeHHBIM Macc-CleKTp NpUBEIEH Ha
PUCYHKE.

720 a.e.m.

m
(=]
|—
I
]
=
@
o |(2daem. 696 ae M.
s
5
=
T

48 a.e.m. 672 a.em.

1 1

0 100 200 300 400 500 600 700 800
Macca cpparmeHTa, a.e.M.

1. Ucnonb3ys Macc-CreKkTp, ONpeIeuTe KOJIMYECTBO aTOMOB YIiiepo/ia B
MoOJIeKyJie u3y4eHHoro (ysuiepena. OTBeT 000CHYMTE.

2. CKOIbKO HAHOCEKYH/IT COCTABIISIET pa3HUIA BO BPEMEHH MEX]y OOHApYKEHUEM
dbparmenToB Maccamu 696 u 720 a.e.M.? JlnnHa kamepsl Macc-aHanuzaropa L = 20
CM, BC€ yacTUIlbl uMeroT 3apsaa g = 1.6:10—19 K.

3. MOHO JI1 ONMCAaHHBIM METOJIOM PA3IHYUTh (PParMeHThl, COCTOSIIUE U3
OJIMHAKOBOTO YKCJIa AaTOMOB yIiieposia, Ho uMerorue 3apsy 1.6:107° Knu 3.2-10°
19 Kn? OtBer o6ochyiite.

4. Ilepssiit macc-crieKTp Ceo BBITIIAIEI:

NATURE VOL. 318 14 NOVEMBER 1985

a Ce

Cop

;.;Ll.._hl.,qﬁ,\hl;.nﬁ,'p..‘.... -

[To3aHee, Ha Macc-cieKTpoMeTpe 00Jiee BEICOKOTO KayeCcTBa, ObLT MOJIyYeH
TaKOW MacC-CIEKTp:
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MHTEHCUBHOCT L, OTH. €4,

720 723

[Touemy B crieKTpe MOSBUIUCH JOTIOJHUTENIbHBIC MKk ? Hanumure
(bopMyIIbI MOJIEKYJI, KOTOPBIM OHU COOTBETCTBYIOT.
5. OnuiuTe TPUHIMI PadOTHl COBPEMEHHBIX CLIEKTPOMETPOB.

1) Temnl acce:

BiusiHue HaHOTEXHOJIOTUI Ha Pa3BUTHE HAYKU U TEXHUKH.
OcCHOBHBIE METO/IbI UCCIIEA0BAHUS HAHOCHCTEM.

[TpuMeHeHne HAaHOTEXHOJIOTHI B MEAUIIMHE U OMOJIOTHH.
Hanomarepuansl 1 ux cBOMCTBA.

Bynyiiee HaHOTEXHOJIOTUI: TEPCIIEKTUBBI U BO3MOKHbBIE PUCKH.
HaHoTexHonornu B 3HEPreTUKe U SKOJIOTHH.

Hanocuctemsl u nHopmMamoHHbie TEXHOJIOTUH.

O dexThl, CBI3aHHBIE C KBAHTOBBIMU SIBIICHUSAMH B HAHOCHCTEMAX.

. IIpumMeHeHre HAHOTEXHOJIOTHIl B TPOMBIILIEHHOCTH W MPOU3BOJACTBE.
10 DTUYECKHE aCTIeKTHl U OOIECTBEHHOE BOCTIPHUITHE HAHOTEXHOJIOTHUIA.

CoNORrLDNE

e) [Ipumepsnl 1i1g ycTHOTO ompoca 1o teme Nel

1. Yto Takoe HAHOTEXHOJIOTUU U KaKNEe BO3MOKHOCTH OHH MPETOCTABISIIOT
JUTSL CO3/TaHMSI HOBBIX MaT€PUAIOB B YCTPOUCTB?

2. Kaxne oCHOBHBIE TPUHIIMIIBI JIE)KAT B OCHOBE PabOThI HAHOMATEPHAJIOB U
HaHOCTPYKTYp?

3. Uem oTnm4vaeTcs moBeIeHNe HAHOMATEPHAIOB OT HX MAaKPOCKOMTUYISCKUAX
aAHAJIOrOB?

4. Kakne MEeTO/IbI CHHTE3a HAHOMATEPHAJIOB UCIIOIB3YIOTCS B COBPEMEHHOM
HayKe U MIPOMBITINICHHOCTH?
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5. B ueM cocTout npuHIMN pabOThl HAHOYCTPOMCTB, TAKUX KaK HAHOTPYOKU
WM KBaHTOBBIE TOYKU?

6. Kakue nmpumepbl npUMEHEHHUs] HAHOTEXHOJIOTMIl MOKHO HAWTH B
ITOBCETHEBHOM KU3HU?

7. Kakuie BbI30BbI U TPOOJIEMBI CYIIECTBYIOT MPU PadOTE C
HaHOMaTepuaJaMy U HAHOCTPYKTYypamu?

8. Kakue nepcnekTuBbl pa3BUTHS HAHOTEXHOJOTUN U UX PUMEHEHHUS B
Oynymiem?

9. Kakue o0nacTu HayKu U TEXHUKH HanOoJiee aKTUBHO UCIOJIb3YIOT
HaHOMAaTepHuasbl U HAHOCTPYKTYpPHI?

10. Kakue sTnyeckue u colralibHbIe BOIPOCH BO3HUKAIOT MpU pa3paboTKe U
UCIOJIb30BaHUM HAHOTEXHOJIOTHi1?

IlonHOCTBIO OOCHOYHBLIC MAaTCpHUaJIbl W OHCHOYHBIC CpPCACTBA  JJIA
MMPOBCACHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTU IIPCACTABIICHBI B YMM 10
JUCIHUITIINHC.

[IpakTryeckass TOATOTOBKA OOyYarOUIMXCS TMPU peaau3aiuu  JaHHON
JTUCHUIUIMHBI OPraHU3YeTCs, B YAaCTHOCTH, ITyTE€M BBIMOJHEHHUS W 3alllUThI
KypcoBO# paboThI (ITPOEKTa) HA OAHY U3 T€M, PUBEICHHBIX HUKE

k) TeMbl KypcOBBIX paboT (ITPOEKTOB).

1.2nexTpoHHass MUKPOCKOIHS CyOaTOMHOT'O pa3pelieHusl.

2. 30HI0BBIE METOBI UCCJIETOBAHUS HAHOCUCTEM.

3. AudpakunoHHbIE METOABI UCCIIEAOBAHNS HAHOCUCTEM.

4. ITnenku Jlearmiopa — Bi1opkeTT Kak MOEh OMOTOTHYECKUX
MeMOpaH.

5. Kunakve KpucTauibl.

6. [Ibe302¢h(PeKT B CETHETORIEKTPUUSCKUX TTOJIUMEPAX.

7. MeTo bl TOJIy4eHUs] HAHOYACTHLL.

8. Hanocucremsbl, oOnaaroniye MariuiTHEIMA CBOMCTBAMH.

9. buocucteMbl B HAHOTEXHOJIOTHUH.

10. YrnepoaHbie HaHOMaTEepHUAIbI.

11. HaHocuctemsl 17151 alpeCHOM JOCTaBKH JIEKAPCTB.

12. B3auMoieicTBHE OJJTMHOYHOTO aTOMa C JIa3€PHBIMHU MOJIAMMU.

13. MeToibl TeHEepaIuu PEHTTEHOBCKOTO U yIBTPa(QHUOIETOBOTO U3ITYICHUS.

14. VccnenoBanue OCHOBHBIX CBOMCTB HAHOUYACTHUIL M UX BIUSIHUE Ha
MEXaHUYECKHUE, TEIJIOBBIE U JIEKTPUUECKHE CBOMCTBA MaTEPUAIIOB.

15. Uccnenoanue 3¢ ¢heKToB KBAHTOBOM KOH(GAWHMEHTa B HAHOYACTHIIAX U
UX UCIOJIb30BAHUE JJISI CO3JaHUS HOBBIX MAaTEPUAJIOB C YHUKAJIbHBIMU
CBOWCTBAMU.

16. MccnenoBanue METOIOB CHHTE3a HAHOYACTHI] M UX CTPYKTYPHPOBAaHUE
JUIs1 CO3/IJaHHsI HAHOMATEPHUAJIOB C ONPEICICHHBIMA CBOMCTBAMH.
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17. UccnenoBanue BIMSHUS HAHOYACTHUIl HA MAarHUTHBIE M ONITUYECKUE
CBOMCTBa MaTEpPHUAIOB U UX MPUMEHEHUE B PA3TUYHBIX 00JIACTSIX HAYKH U
TEXHUKH.

18. HccnenoBanue TuHAMUKYA HAHOYACTHUIl M MX B3aUMOJIEUCTBUS C
OKpY’Karolen cpeioi A pa3paboTKu METOAO0B JJIsi KOHTPOJISi HAHOYACTHII B
Pa3IMYHBIX CUCTEMAX.

«TpeboBaHus K CTPYKTYype, COAEPKaHUI0, 00beMY, ODOPMIIEHUIO KYPCOBBIX
paboT (KypcOBBIX MPOEKTOB), MPOLEAYpPE 3allMThl, a TaKXKE KPUTEPUH OLIEHKHU
OTIpE/ICIICHBI B:

— crangapte CTY 02.030 «KypcoBbie paboThl (IpoeKThl). BhIycKkHBIC
KBaMpUKaIMOHHBIE paboThl. O0ITHE TPEOOBAHUS K CTPYKTYpE U 0OPMIICHUIOY;

— nonoxenun 11 02.016 «O OGanapbHO-pPEUTUHIOBOM CUCTEME OLIEHUBAHUS
pe3yNbTaTOB 00YUYEHUS MO AUCHUIUIMHAM (MOYJSIM) M MPAKTHKaM IPU OCBOCHUU
o0ydJaromuMucs: 00pa3oBaTeIbHBIX IPOTPAMMY;

— METOIMYECKHUX YKa3aHUAX IO BBIMOJHEHUIO KypCOBOU paboThI (KypcOBOTO
IIPOEKTA)».

7.3.2 TunoBble 321aHUA 1JI51 TPOBeIEHUS MPOMEKYTOUHOH aTTecTAllUN
o0y4yaommxcs

IIpomesxcymounas ammecmayus TO IUCIUIUIMHE TMPOBOAUTCS B (opme
sKk3aMeHa. Ha mnpoMexyTouHOM arrectauu 1O JUCUUIUIMHE MPUMEHSETCS
MEXaHM3M  KBaJIU(UKAIIMOHHOTO 9K3aME€Ha. OK3aMEH HMEET CTPYKTYpYy
KBaJIM(DUKAITMOHHOTO DK3aMeHa M COCTOUT U3 2 YacTei:

— TEOpEeTUYECKOH (0JIAHKOBOE U KOMITBIOTEPHOE);

— NPAKTUYECKOM (pelIeHne KOMMETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4un).

Ha teopeTnyeckoii yactTu »K3aMeHa (TECTUPOBAHWU) MPOBEPSIOTCS 3HAHUS
M YaCTUYHO — YMEHHMS M HaBbIkM oOywarouuxcs. [ns TtectupoBaHus
UCIIOJIB3YIOTCS KOHTPOJIbHO-U3MepuTenbHble Matepuanbsl (KMIM) — Bompocsl u
3alaHusg B TecToBOU (popme, coctapisroniue O6aHk TecToBbiX 3amanuii (BT3) mo
JTUCUUIUIMHE, YTBEPKICHHbBIN B YCTAHOBIICHHOM B YHUBEPCUTETE MOPS JIKE.

[IpoBepsieMbIMH Ha MPOMEKYTOUYHOM aTTECTAI[UU AJIEMEHTAMU COAECPKAHUS
SABJISIIOTCSL TEMbl TUCIHUIUIMHBI, YKa3aHHbIE B paszzene 4 HACTOsIIEeH MmporpamMbl.
Bce tembl nucuumnnbl otpaxensl B KMIM B paBubix goisax (%). bT3 Bkitouaer B
cebss He meHee 100 3amanuil W mocrossHHO monoJsHseTrcss. BT3 xpaHutcs Ha
OymaxxHom Hocuteire B coctaBe YMM wu osnektponHom Buge B OUOC
YHUBEpPCHUTETA.

JIns OpOBEpKU 3HAHUL WCTOJB3YIOTCS BOMPOCHI M 3aJaHUs B Pa3IUYHBIX
dbopmax:

— 3aKpBITOM (C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MPABUIIBHBIX OTBETOB),
— OTKpBITOM (HEOOXOAUMO BNKCATh MPaBUIIbHBIA OTBET),

— Ha YCTaHOBJICHUE MPaBUIILHON MOCIE0BATEIIBHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHUSI.
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«Ha  mpakTHYecKOW  4YacTH  DdK3aMeHa  IPOBEPSAIOTCS  Pe3yJIbTaThbl
MPAKTUYECKON MOATOTOBKHU: KOMNEMEHYUU, GKII0YASl YMEHUsl, HABbIKU (UIU ONblm
OesimenbHOCmu)). Pe3ynbTaThl MpakTHYECKOW MOATOTOBKH (KOMHEmeHYul,
BKNIOUASL YMEHUSl, HABBIKU (UL ONbIM OesmelbHOCMUL)) TIPOBEPSIOTCS C TTIOMOIIBIO
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a7a4 (cUTyallMOHHBIX,
MPOU3BOJCTBEHHBIX,  Keic-3a7au WM  KEWCOB) M pa3IMyHOrO  BHJA
KOHCTPYKTOPOB.

Bce 3amaun aBist0TCST MHOTOXOAOBBIMU. HekoTopsle 3a1auu, IPOBEPSIOLINE
ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMMA, SIBISAIOTCS MHOTOBapHAHTHBIMHU.
YacTb yMeHUM, HAaBBIKOB U KOMIIETEHUUH MPSMO HE OTpakeHa B (pOPMYJIHPOBKAX
3a/1ay, HO OHU MOTYT OBITh MPOSIBIEHBI 00yYaIOIIMMUCS IPU UX PEIICHUU.

B kaxpgeii Bapmant KHMM  BiirouaroTcs  3aaHus [0 KaXIOMY
IPOBEPSEMOMY JJIEMEHTY COJIEpKaHUS BO BCEX MEPEUUCIICHHBIX BbIlIEe GopMax H
pasHoro ypoBHs cioxHOCTU. Takoit ¢opmar KHM mno3Bonsier 0OBEKTUBHO
ONpEJENUTh KAYECTBO OCBOCHHUS OOYYAIOIMIMMHUCS OCHOBHBIX 3JIEMEHTOB
coJiep KaHus AUCIUIUIMHBI M YPOBEHBb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

a) IllpuMepbl TUNOBBIX 3aIaHUI /151 TEOPETHYECKON YaCTH IK3aMEHA
(TecTupoBaHus)

3ananue B 3akpbITOii popme:

Ecin moMecTuTh TOHKHM CJIOHM MOJIYIIPOBOIHUKA C IIMPOKOW 3aIlPEIEHHON
30HOM MEXYy ABYMS MOJYIPOBOJHUKAMHU C Y3KOU 3aNPEIIEHHON 30HOU TO
HOJIYYUTCS
1. KBaHTOBas TOuKa
2. KBanToBas sma
3. KBaHTOBBI Oapbep
4. KBaHToBas uria.

3ananue B OTKpPBITOM opme:
Kak Ha3piBaeTcs camasi BbICOKAs IHEPreTHyYeckasi 30Ha B SHEPreTUYECKOM
CIEKTPE MOIYNPOBOHUKOB.

3anaHue HA YyCTAHOBJIEHHE MPABWIbHOM MOCJIE10BATEJILHOCTH
VYcraHoBUTE MOCIIEIOBATEIBHOCTh U300PETEHNUSI MUKPOCKOIIOB:

1. Cxanupyromnuii 30H10BbIH MUKPOCKOTI

2. CkaHupyroumi TyHHEIbHBIA MUKPOCKOI

3. PacTtpoBbIii MUKPOCKOII

4. IIpocBeunBarOIIMiA 3JIEKTPOHHBIA MUKPOCKOIL.

3aiaHue HA YCTAHOBJICHHE COOTBETCTBHSL:
Y cTaHOBIEHHE COOTBETCTBUSL:
1. HynbmepHbIE HAHOCTPYKTYPHI A. YriepoaHble HAHOTPYOKHU
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2. OqHOMEpPHBIE HAHOCTPYKTYPHI b. KBaHTOoBBIE TOUKH
3. TpexmepHble HAHOCTPYKTYPbI B. I'etepocTpyKTypsl
4. JIByxMepHbIE HAHOCTPYKTYPbI I'. HaHOKOMIIO3UTBI

0) IIpuMepsI THNOBBIX 3aIaHU /151 NPAKTHYECKOH YaCTH IK3aMeHa.
KoMneTeHTHOCTHO-OpUEeHTUPOBAaHHAs 3aa4a:

N3otepmudeckas 3aBUCUMOCTH MMOBEPXHOCTHOTO AaBJeHUS (TT) OT YAEIbHOMN
MOJICKYJISIpHOM TuIomanu (A) Juisi MOHOCIOSI KOJUIOMJHBIX CHCTEM COJCPXKUT
uHQOpMaIlMIO, KaK O MEXMOJCKYISIPHBIX B3aUMOJACHCTBUSIX, TaKk H O
nepeopueHTaIuy, KoHdopMaluu, TEepecTporkax U  APYrux Ipoleccax,
XapaKTEePU3YIOIINX TOBEJACHUE CIIOKHOM MOJEKYJIbl Ha TOBEPXHOCTH BOJIBI.
[TocTpoiite u npoananuzupyite w(A) U30TepMy Ha YCTAaHOBKE HAHECEHMS] TOHKHUX
wieHok MetoaoMm Jlenrmiopa-bimomxert KSV NIMA 2002 B PerunonamsHoM
LEHTPE HAHOTEXHOJIOTHH.

1. IMocTpoiite rpaduk 3aBUCUMOCTH T (A) 17151 CTeapUHOBON KUCIIOTHI.
2. ITo 7 (A) u3oTepme OrpeaeauTe:

- (hazoBBIC COCTOSTHUA;

- IUTOIIAAbI0 MPUXOASIIEHCS Ha MOJIEKYJy B MOHOCJIOE, ITOJy4YEeHHOU
AKCTPANOJISALNEH THHEHHOTO y4acTKa Ha OCh A, B pa3IMYHBIX (Ha30BBIX
COCTOSIHUSIX;

- IaBJICHHE TIEpPEHOCA.

[lonHOCTBIO OLICHOUHBIE MaTepualdbl M OLEHOYHBIE CpEACTBA  JJIA
IIPOBEACHUS MPOMEKYTOYHOM aTTeCTalluM OOydJaromuxcs mpeacTaBieHsl B YMM
10 TUCIUIUINHE.

7.4 MeTtoanueckue MaTepuasbl, oONpeeJasilOlNIMe  MNPOLEAYPHI
OLCHUBAHUA 3HAHWIl, YMeHHWil, HABBIKOB W (MJHM) ONBITA JAeSATEJbHOCTH,
XapaKTePU3YIIIUX 3TANbI (POPMHUPOBAHUA KOMIETEHUINI

[Ipouienypbl oOlLleHMBaHMS 3HAHUM, YMEHUW, HABBIKOB M (WJIM) OIbITA
JESATENBHOCTH,  XapaKTEePHU3YIOMUX  JTambl  (OPMHUPOBAHUS  KOMIIETEHITUH,
PETYNHPYIOTCS CIEAYIOIUMI HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA:

— monoxenue I1 02.016 «O GambHO-PEUTUHTOBON CHCTEME OICHUBAHUS
PE3yNIBTaTOB OOYUYEHUS IO AUCIUTUIMHAM (MOJYJISIM) M TMIPAKTHKAM TIPH OCBOCHUH
oOydJarommmMucs: 00pa3oBaTeIbHBIX TPOTPAMM;

— monoxenue I1 02.207 «IIpoexktupoBanue u peamu3amusi OCHOBHBIX
mpoecCHOHANBHBIX ~ MPOTpPaMM  BBICIIETO  OOpa3oBaHWS  —  MPOTPaMM
MarucTpaTypbl IO MOJIEH TyATbHOTO 00yUeHUS»;

— METOJAMYECKHE yKa3aHUs, UCMOJb3yeMble B 00pa30BaTEeIbHOM MpoIEecce,
YKa3aHHBIC B CIIHCKE JINTEPATYPHI.
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Hna mekywezco kommpons ycneeaemocmu IO ITUCIMILIMHE B pPaMKax
JEUCTBYIOIIEH B YHUBEPCUTETE OaUIbHO-PEUTUHIOBOM CHCTEMBI MPUMEHSIETCS
CJIEIYIOUINI TOPSAI0K HAYMCIIEHHs 0aJlIoB:

Tabnuua 7.4 — Iopsgok Hauncnenus 6amioB B pamkax bPC

dopma KOHTPOJIA MuHuMaTbHBIN OaUT MakcumanbHbIi 0ast
O0amu1 | mpuMedaHue Oaul | mpuMeyaHue
1 2 3 4 5
JlabopaTtopnast padota Ne 1 2 Beimonnun, 4 Brimonaun,
«OcaxIeHne TICHOK HO HE OTBETHJI UJIN MIPABWIIBHO U ITOJTHO
.HGHFMIOpa-BJ'IO JUKETT C HCITIOJIHO OTBCTUII HA OTBCTUJI HA BCC
IPHMEHEHHEM BUPTYaTbHOM KaKo#-1m0o0 BOMPOC BOITIPOCHI TIO
MoJieny yctaHoBku KSV 110 JJAOOPAaTOPHOM 1abopaTOpHOM
NIMA 2002» pabore paboTe
JlabopaTtopnast pabota No 2 2 Beimomaun, 4 Brimomaun,
«[Tomy4eHus U30TePM CIKATHUS HO HE OTBETHJI WU MIPABWIIBHO | ITOJTHO
CTeapI/IHOBOI\/'I KHUCJIOTHI HA HCITIOJIHO OTBCTHUII HA OTBCTUJI HA BCC
ycranoke KSV NIMA 2002» KaKoii-mbo Bompoc BOIIPOCHI IO
1o jabopaTtopHoit nabopaTtopHoOi
paboTe paboTe
JlaGopaTtopnast pabota Ne 3 2 Beimonamw, 4 Brimomamn,
«[Tonydyenus u3orepm cxxaTus- HO HE OTBETHJI WJIU MIPaBUIILHO U TIOJTHO
pacTsHKEeHUA CTeapPIHOBOP'I HCITIOJIHO OTBCTHUII HA OTBCTUJI HA BCC
KHCJIOTHI Ha ycTaHOBKe KSV KaKo#-m1bo Bompoc BOIPOCBHI 110
NIMA 20025 10 J1a0OPaTOPHOU 71a60paTOPHOI
paboTe paboTe
JlabopaTtopnast pabota Ne 4 2 Beinonnamwi, 4 Beimonamn,
«Ocax1eHns JTEHIMIOPOBCKHUX HO HE OTBETHJI WU MPaBUIILHO U TIOJTHO
ILJICHOK CTeapHHOBOI;'I HCITIOJIHO OTBCTUJI HA OTBCTUJI HA BCC
KHCIIOTBI» Kakoi-1100 BOIpoc BOIIPOCHI I10
10 JTaboPaTOPHOM nabopaTopHOU
paboTe paboTe
Jlaboparopnas pabota Ne 5 2 Brinonnun, 4 Brimoaaun,
«O06pabdoTka ACM ckaHa HO HE OTBETHJI WU MPaBUIILHO U TTOJTHO
HeHFMIOpOBCKOﬁ IIJICHKU C HEIIOJIHO OTBETUJI HA OTBETUJI HA BCE
nomorsio 110 Gwyddiony Kakou-1100 BOIpoc BOIIPOCHI T10
10 JTa00PATOPHOI nabopaTopHOU
pabote pabote
CPC 14 28
Hroro 24 48
[ToceniaeMocTh 0 16
DK3aMeH 0 36
Hroro 24 100
Jlnia  nposedeHuss  NpPoOMeNCYmouHOU — ammecmayuu  00Y4arUUXCs

(meopemuueckoil uacmu U NPaAKMu4eckou 4acmu) WCIOJIb3YEeTCs CieayroIas
METOJMKA OLICHUBAHUS 3HAHUU, YMEHUI, HABHIKOB U (WJIM) ONBITA JAESTEIbHOCTH.
B xaxnom Bapmante KM — 16 3amanuii (15 BOompocoB 171 TECTUPOBAHUS U OJTHA
KOMIICTCHTHOCTHO-OPUCHTHPOBAHHA 3a/1a4a).




31

Kaxpiii BepHBIN OTBET OLIEHUBAETCS CIICIYIOIIUM 00pa3oM:

— 3aJlaHue B 3aKpbITON (hopme —2 Oasna,

— 3aJlaHue B OTKPBITON (popMme — 2 Oaia,

— 3aJaHUe Ha YCTAaHOBJICHHE MPABMIIBHON MTOCIIEI0OBAaTEILHOCTH — 2 Oasa,
— 3aJlaHKie Ha YCTAaHOBJICHUE COOTBETCTBUS — 2 Oasia,

— PpellIeHHe KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a7jauu — 6 0asuios.
MakcuManbHOE KOJIMUeCTBO OAJIJIOB MO MPOMEXKYTOUHOM aTTecTanuu — 36.

8 IlepeyeHb OCHOBHOW W /JONOJHUTEJLHOH Y4eOHOH JHUTEepaTyphbl,
HEe00X0AMMOi1 1VIsl OCBOCHMSI AUCHMIIHHBI

8.1 OcHoBHas yueOHasi JuTEpPaTYpa

1. Ulyka, A.A. Hanoanektponuka : yueOHoe nocodue / A.A. Illyka ; non
pea. A.A. CuroBa. — 5-e u3J., a1ekTpoH. — Mocksa : JlabopaTopus 3nanuii, 2020.
— 345 c. — (Hamorexnomorum). — Pexxum pocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book &id=466637 (mata oOpareHus
22.08.2024) . — TeKCT : 31eKTPOHHBIN.

2. baiikos, 10.A ®u3nka KOHIEHCHPOBAHHOTO COCTOSIHUA . yueOHOe mocooue
/ FO.A. baiikos, B.M. Ky3nerno. — M.: BUHOM. Jla6opatopus 3Hanwmii, 2011. —
293 c. - TekcT : HemoCPEACTBEHHBIM.

3.HanoctpykTypHbIe MaTepHansl / moxa ped.: P. Xanaunka, A. Xuii ; mmep. ¢
anri. A. A. lllyctukoBa nmox pea. H. 1. bayposoii. - M. :Texnocdepa, 2009. - 488
c. - (Mup marepuanoB u texnosoruii). - ISBN 978-5-94836-2 21-2 : 25.00 p. -
TeKcT : HemoCpeACTBEHHBIM.

8.2 lonosiHUTEIbHASI YUeOHasl JJuTepaTypa

4. MapruncoHn, JI.LK. Ksanrosas ¢usuka: yue6.mocooue / JI.LK. MapTuHCOH,
E.B. CmupnoB. — M.: M3a-80 MI'TY um. baymana, 2006. — 528 c.Tekct :
HETIOCPEICTBCHHBIM.

5. Eneuxuit, A. B.®ynnepenst /A. B. Enenkwuii, b. M.Cmupuos. — YOH,
T.163- Ne 2- ¢.33 (1993).TekcT : HemocpeICTBEHHBIH.

6. psukoB, I1.H. Yraepognsie HanotpyOku. CTpoeHuUE, CBOICTBA,
nmpuMeHeHHue. . yueoHoe rmocodwue /Jpssukos I1.H. — M., «bunom. JIabopaTopus
3HaHu», 2006 — 440 c. TekcT : HemoCPEeACTBEHHBIN.

7. TlaBnenko, FO. I'. KBantoBas ¢msmka : yueOHoe mocobue / HO. T.
[TaBnenko. - M. : U31-Bo Mock. yH-Ta, 1992. - 16 c. TekcCT : HenmocpeaCTBEHHBIM.

8. Boncorckwii, C. B. KBantoBas usuka TBepmoro tena : yuedbHoe mocodue
/ C. B. Boncosckuii, M. 1. Kannenscon. - M. : Hayka, 1983. - 336 cTekcr :
HEMOCPEICTBCHHBIM.

9. be3sybuea, M.M. HaHOTeXHOJIOTUY B DHEPTETUKE: yueOHOE TTocooue /
M.M. be33y6uesa, B.C. Bonkos. - CII6 : ®['5OY BIIO CIIoT'AY, 2012. -133 ¢c. —
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URL:- http://biblioclub.ru/index.php?page=book&id=231827 (nata oOpameHwust
22.08.2024). — TeKcCT : 3IeKTPOHHBIH.

8.3 IlepeyeHb MeTOAMYECKUX YKAZAHUI

1. ®usuka HAHOCUCTEM : METOJIMUECKHUE YKa3aHUS K BBIMOJHEHUIO
7a0opaTOpHBIX pPabOT Mg CTYACHTOB HampaBjieHus moarotoBku 28.04.01
«HanoTexHosorun u MUKpocucTeMHas texnukay / FOro-3arm. roc. yH-T ; coct.: U.
B. Jloktuonona, Il. A. PsamonoB. - Kypck : KO3I'Y, 2023. - 49 c¢. - 3arn. ¢
TUTYJI.OKpaHa. - b. 1. - TeKcT : 3NEeKTPOHHBIMN.

2. duszuka HAHOCHUCTEM : METOAUYECKHE PEKOMEHJIAIMHU IO BBITOJTHEHUIO
KypcoBOM  paboTbl  CTyAeHTamMu  HampaBieHuss  noarotoBku  28.04.01
«HaHOTEeXHOJOTMM W MUKPOCHUCTEMHAs TeXHHKa» To auctuiuinHe «Ddusnka
HaHocuctem» / FOro-3am. roc. yH-T ; cocT.: A. Il. Ky3emenko, E. A. HoBukos. -
Kypck : HO3I'Y, 2022. - 11 c¢. - 3arn. ¢ turymskpada. - b. m. - Tekcr
3JIEKTPOHHBIM.

3. duszrka  HAHOCHUCTEM .  METOJMYECKHE  PEKOMCHJIAIMU IS
CaMOCTOSITEJIbHOM palbOThl  CTYACHTOB HampasiieHus mnoAaroroBku 28.04.01
«HanoTexHoMOTMM U MUKpPOCUCTEMHas TexHukay / KOro-3ar. roc. yH-T ; cocT.: A.
I1. Ky3emenko, U. B. UyxaeBa. - Kypck : FO3I'Y, 2017. - 9 c. - b. u. - Tekcr :
3JICKTPOHHBIMN.

4. ®u3vka HAHOCUCTEM : METOJMYECKHE DPEKOMEHIALMM 110 IPOBEICHUIO
MPAKTUYECKUX 3aHATHN HampaiieHHs noarotoBku 28.04.01 «HaHoTexHOJOTHM H
MukpocuctemHas texuuka» / lOro-3am. roc. yu-T ; coct. A. Il. Ky3pmenko. -
Kypck : FO3I'Y, 2017. - 65 c. - b. 11. - TeKCT : 31E€KTPOHHBIN.

8.4 Jlpyrue y4eOHO-MeTOAMYECKHE MATEPHAJIbI

OTtpacieBbleHayYHO-TEXHUUCCKUE KYPHAIIBIB OUOTHOTEKE YHUBEPCUTETA

- HaHoTexHuka

- N3Bectus KOro-3anagHoro rocy1apcTBEHHOTO YHUBEPCUTETA

- U3Bectus FOro-3amagHoro rocygapcTBeHHOro yHuBepcutera. Cepusi:
TexHuka U TEXHOJIOTUHU

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIMOHHON ceTH
«HTEpHET», HEOOXOAMMBIX /ISl OCBOCHHS AUCHUIINHbI

1. Dnekrponnas 6udimoreka FO3I'Y http://www.lib.swsu.ru/

2. Undopmanmonnas cuctema «EamHoe okHO J0cTymna kK 00pa3oBaTeIbHBIM
pecypcam» http:7window.edu.ru/library

3. DIeKTpOHHO-0MOMMOTEeYHAs! CUCTEMA «Y HUBEPCUTETCKasi OMOInoTeKa
online» http:/y\vww.biblioclub.ru

10 MeTozmquKne YKazaHusa 1JId Oﬁy‘lalO]_[II/IXCSI o OCBOCHHIO
ANCIHHUIIJINHBI


http://biblioclub.ru/index.php?page=book&id=231827
http://www.lib.swsu.ru/
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OCHOBHBIMH BUJIaMH ayAUTOPHOW palbOThl CTyACHTAa TMpU UIYYCHUU
JUCHUIUIAHBI SIBIISIOTCS JICKIIUU U Ta0OpaTOPHBIE (MIJIM MPAKTUYECKUE) 3aHSITHS.

Ha nexuusix n3nararoTcs U pazbACHSAIOTCS OCHOBHBIE NMTOHATHUS U TIOJIOKECHUS
Ka)XJ10i1 HOBOUM TE€MbI; BAXKHBIE MOJOKEHUSI APTYMEHTUPYIOTCS U UILUTIOCTPUPYIOTCS
MpuMepaMHi M3 TMPAKTUKH; OOBICHACTCS MpPaKTHYECKas 3HAYUMOCTh H3ydaeMOou
TEMBI; JIeNIAl0TCs BBIBOJIBI; JAIOTCSI PEKOMEHAIMH ISl CAMOCTOSITEILHON PaboThI
nmo gaHHoM Teme. Ha nekuusx HeoOXoAWMMO 3aJaBaTh MPENOJIABATEIIO
YTOUHSIIOIIME BOMPOCHl C IEJNbI0 YSACHEHHUS TEOPETUUYECKUX IOJIOKEHUH,
paspemieHusl CIHOPHBIX BOMPOCOB. B Xome JeKUMM  CTYOEHT  JIOJIKEH
KOHCIIEKTUPOBaTh y4eOHbIM Marepual. KOHCIEKTUpPOBAHUE JEKIMH — CIOXKHBIN
BUJ paboThl, MpEeaNoNararonuii HMHTEHCUBHYI) YMCTBEHHYIO JEATEIbHOCTH
ctyaeHTa. KOHCHEKT SBISETCA TOJE3HBIM TOrJa, KOTJa 3alUMCaHO CaMoe
CYIIECTBEHHOE U CJENIaHO 3TO JIMYHO CTYJACHTOM B PEXKUME PEAIHLHOTO BPEMEHHU B
TeueHue Jiekuuu. He crnegyeT cTpeMuThCa 3amucaTh JIEKIUIO  JIOCIOBHO.
IlenecooOpa3Ho BHauaje MOHSThH OCHOBHYIO MBIC]b, W3JIaraeMylo JIEKTOPOM, a
3aTeM KpaTko 3amucaTh ee. JKelaTreabHo 3apaHee OCTaBJISTh B TETPAIU MPOOEIHI,
KyJa TO37HEe, MPU CaMOCTOSITEIbHONH pPaboTe ¢ KOHCIEKTOM, MOYKHO BHECTH
JOTIOJTHUTENIbHBIE 3anmucu. KOHCHEKT JEeKUUM Jydllle MOJpa3AeisiTh Ha IMYHKTHI,
co0JIro/1asi KpacHyI CTPOKY. DTOMY B OOJIBIIONW CTENEHH OyIyT CIOCOOCTBOBATH
BOIIPOCHI IJIaHA JIEKIMH, KOTOPBIM MPENoJaBaTesib JA€T B Hayaje JEKIMOHHOIO
3ansaTus. Cnegyer oOpamiaTh BHUMaHHE Ha aKIEHTHI, BBIBOJBI, KOTOpHIE JeNaeT
JIEKTOp, OTMeuast HanboJiee BaXKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepuae.

HeoOxonumbiM  sBiiieTcst TIyOOKOE OCBOCHHME COJEp)KaHUSA JIEKIUU U
CBOOOJIHOE BIIAJICHUE MM, B TOM YHCJI€ MCIOJB30BAHHOW B HEMl TEPMHUHOJIOTHEH.
PaGoTy Cc KOHCHEKTOM JEKIHMH I1eJIeCO00pa3HO MPOBOJUTH HEMOCPEICTBEHHO
mociie €€ MPOCIYIIMBAaHUS, YTO CIIOCOOCTBYET JydIlIEMy YCBOGHHIO MaTepuala,
MIO3BOJISIET CBOEBPEMEHHO BBISIBUTH M YCTPAHUTH «IPOOENb» B 3HaHUsIX. PaboTa ¢
KOHCIIEKTOM JIEKIIUU MPEANOJIaraeT NePeUNThIBAHNE KOHCIIEKTA, BHECEHHE B HETO,
o HEOOXOJAMMOCTH, YTOYHEHUM, JIOMOJHEHUW, pa3bSICHEHUH M W3MCHCHHM.
Hexotopsie BOIpOCHl BBIHOCATCA 3a paMKd JeKuui. HM3ydeHue BOMpOCOB,
BBIHOCHUMBIX 33 PAMKH JICKIMOHHBIX 3aHATHN, MPEANOJIATaeT CaAMOCTOSTEIBHOE
M3YUYEHUE CTYJECHTAMH JOMOIHUTEIbHON TUTEPATYPhl, YKa3aHHOH B I1.8.2.

N3yuenne Hambonee BaXHBIX TEM WM  Pa3lelioB  JAUCIUILUIAHBI
NPOAODKAaeTCs Ha J1a00OpaTOPHBIX (MJIM TPAKTHUYECKHUX) 3aHATHSX, KOTOPBIC
00ecreunBaOT KOHTPOJIb MOATOTOBICHHOCTH CTYICHTA; 3aKperieHue y4eOHOro
MaTepuaiia; MpUuOOpPETEHUE OTbITA YCTHBIX MYOJIHYHBIX BBICTYIUICHHM, BEICHHUS
JVCKYCCUH, B TOM YMCJIE apTyMEHTAlUHUHW W 3alUTHl BBIABUIAEMBIX IMOJOXKEHUN U
TE3UCOB.

JlabopatopHomMy (MM TPAKTUYECKOMY)  3aHSATHIO  TMPEJIIECTBYET
caMocTosiTeJIbHasi paboTa CTyAeHTa, CBs3aHHAas C OCBOCHMEM Marepuarna,
MOJIyYEHHOT'0 Ha JEKLMIX, U MAaTEpPUAIOB, U3JI0)KEHHBIX B yUEOHUKAX U y4eOHBIX
MmocoousiX, a TakkKe JIUTeparype, PEKOMEHIOBAHHON  MpenoaaBaTeieM.
CamocrosrenbHas paboTta c y4eOHHKAMH, Y4EOHBIMU nocoOusiMH,
HAay4YHOH, CIIPABOYHOM JINTEPATYPOM, MaTE€pUAIAMU NEPUOAUUYECKUX H3TAHUU U


https://pandia.ru/text/category/uchebnie_posobiya/
https://pandia.ru/text/category/spravochnaya_literatura/
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WurtepHera  sBnsercs  HaubOonee  A(PPEKTUBHBIM ~ METOJOM  IOITYYEHUS
JOTIOJHUTENbHBIX 3HAHUM, TO3BOJIAET 3HAYMTENBbHO AaKTUBU3UPOBATH IPOLECC
oBlIaJieHus uH(popmanuer, cnocoOCTByeT Oonee TriIyOOKOMY — YCBOECHHIO
uzyyaemoro wmartepuana. Ilpm paboTe ¢ UCTOYHHKAMU U JUTEPATypou
HEO00XO0IUMO:

— COIIOCTaBNISITh,  CpPaBHMBaTh,  KJacCU(UUUPOBaTh,  IPYNIHUPOBATH,
CUCTEMATU3UPOBaTh MH(OPMAIIMI0O B COOTBETCTBUU C ONPEEICHHOW y4eOHOM
3aja4ei;

— 000011aTh MOJIYYEHHYI0 HHPOPMAIIHIO, OLICHUBATh MPOYUTAHHOE;

— (QukcUpoBaTh  OCHOBHOE  COJAEp)KaHME  NPOYUTAHHOIO  TEKCTa,;
(GopMynHpOBaTh YCTHO U MHUCbMEHHO OCHOBHYIO HJEI0 TEKCTA; COCTABIATH IUIaH,
(bopMyIHpPOBATH TE3UCHI.

CamocrosTenbHyl0 paboTy clielyeT HauuHATh C NEepBBIX 3aHiATHH. OT
3aHATHS K 3aHATUIO HY)XHO pEryjsipHO NPOYUTHIBATH KOHCIEKT JIEKIUH,
3HAKOMHUTBCS C  COOTBETCTBYIOIIMMM  paszjiefiaMd  yuyeOHUKa, 4YUTaTh U
KOHCIIEKTUPOBATh JIUTEPATYPY MO KAKI0M TeMe AUCUMIUIMHBI. CaMoCTOsTeNbHAS
paboTa maer CTyJeHTaM BO3MOXHOCTb PaBHOMEPHO pacIpe/esiuTh Harpysky,
crocoOcTByer Oosiee TrayOOKOMY M KayeCTBEHHOMY OCBOCHHMIO y4e€OHOTO
maTtepuana. B ciydae HEOOXOIUMOCTH CTYAEHTHI 00OpaIIatoTcsl 32 KOHCYJIbTAlUEH
K mpenojaBarento. OO0sS3aTeNbHBIM 3JEMEHTOM CaMOCTOSITENIBHOW pPAaOOThI 110
JTUCIUIUIMHE SIBISIETCS CAaMOKOHTpOJib. OJHONW M3 BaXKHBIX 3a7a4 OOyYEeHHS
CTYJIEHTOB croco0aM U IMpuemMaM caMooOpa3oBaHUs sBIAETCS (GOPMHUpPOBAHUE Y
HUX YMEHHS CaMOCTOSITEJIbHO KOHTPOJUPOBAaTb MW aJEKBAaTHO OLIEHHUBAaTh
pe3ynbTaThl CBOEH Yy4eOHOW JeATEeIbHOCTM M Ha 3TOM OCHOBE YIPaBISATH
OpolleCCOM  OBJAAeHUA 3HaHUSAMU. OBJajeHue YMEHUSIMU CaMOKOHTPOJIS
npuy4yaeT CTYIACHTOB K IUIAHMPOBAHUIO Y4YEOHOro TpyJa, CHocoOCTByeT
yriayOJIeHUI0 UX BHUMAaHUS, NMaMITH M BBICTYIAET KaK BaXKHBINA (DaKTOp pa3BUTHSA
MO3HABATEIbHBIX CIOCOOHOCTEH. CaMOKOHTPOIIb BKITIOUAET:

— ONEpaTHBHBIN aHAIW3 TIAYOWHBI U MPOYHOCTH COOCTBEHHBIX 3HAHUU H
YMEHUU;

— KPUTHUYECKYIO OLIEHKY  PE3YyJbTaTOB  CBOEM  I03HABATEIBbHOU
NESATENBHOCTH.

CaMOKOHTpPOJIb YYUT LIEHUTh CBOE BPEMs, ITO3BOJISIET BOBPEMs 3aMETUTh U
UCIPAaBUTH CBOU OUIMOKH. DOPMBI CAMOKOHTPOJISI MOTYT OBITH CJIETYIOIIUMU:

— YCTHBIM mepecKa3 TEKCTa JIEKIMM W CPABHEHHE €ro € COAEpKaHUEM
KOHCIIEKTA JIEKIINH;

— COCTaBJIEHHE TIUIaHA, TE3UCOB, (POPMYIMPOBOK KIIOUEBBIX MOJOKEHUN
TEKCTa MO MaMsITH;

— Mepecka3d ¢ ONOpOM Ha WUIIOCTPAlMU, 4YEPTEKH, CXEMbl, TaOIULBL,
OIOPHBIE MTOJIOKEHUS.

CaMOKOHTpOJb y4eOHOM MAESTENBHOCTU IO3BOJSET CTYJIEHTY OLICHHBAaTh
3} (PEKTUBHOCTh U PAMOHAIIBHOCTH PUMEHSIEMBIX METOI0B U ()OPM YMCTBEHHOTO
TpyJda, HAxXOJUTh JOMYCKaeMble HEAOYEThl M Ha 3TOW OCHOBE IPOBOJUTH
HEOOXOUMYIO KOPPEKITMIO CBOCH MO3HABATEIIHLHOM JEATEIHHOCTH.
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IIpy 1DOATOTOBKE K MPOMEKYTOUYHOM AaTTECTALMM 1O JMCIUIUIMHE
HEOOXOIMMO TMOBTOPUTH OCHOBHBIE TEOPETHUYECKHE TOJIOKEHHUS  KaKIOM
W3YYEHHONW TEMbl W OCHOBHBIE TEPMHUHBI, CAMOCTOSITEIBHO PELINTH HECKOJIBKO
TUITOBBIX KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a/1a4.

11 Ilepeyenb WHGOPMALMOHHBLIX TEXHOJOIMH, HCIOJb3yeMbIX INpPH
OCYHLIECTBJICHHUH 00pPa30BaTeJbHOI0 INpoLecca Mo AMCUHUIVIMHE, BKJIKYAs
nepeYyeHb MPOrPAMMHOrO odecre4eHus: M MHPOPMALMOHHBIX CIPABOYHBIX
cucreM (IIpu HEOOXOAMMOCTH)

Hngpopmayuonuvie mexnonocuu:

1 DnekTpoHHO-0MbIMOTEeYHas cucTeMa «Y HUBEpCUTETCKasi OMOIMOTeKa.
Oumnmaita» — http://biblioclub.ru

2 DnexTpoHHas Oubnnoreka nuccepranuii u apropedeparos PI'b —
http://dvs.rsl.ru

3 bassl nanaeix BUHUTU PAH — http://viniti.ru

IIpoepammnoe obecneuenue:

. LabVIEW: pexxum moctyma: CBOOOTHBIH.

. Gwyddion: pexxum noctymna: CBOOO HBIMH.

. LibreOffice Calc: pexxum moctyma: cBOOOIHBIIA.

. Specwin32: pesxuM J0CTyra: CBOOOTHBIH.

. Match: pexxum mgoctyma: mo moamucke.

. Excel: pesxum goctyma: cBOOOHBIH.

. KSV NIMA / Attension Device Server Software v. 2.1.1.

~No ok, wWwN

Hugpopmayuonnvle cnpasoutvle cucmemsi:
1. Cucrema «I"apanT» https://internet.garant.ru.: pexxuM J0CTyma: M0
TIOJTITUCKE.

12 Onucanme MaTepHAJIbHO-TEXHHYECKOH 0a3bl, He0OXOAUMOH Isl
oCcyllecTBJIeHHsI 00pa30BaTEeIbLHOI0 Mpoecca Mo AMCIUIIHHE

AynuTOpHBIC 3aHATHS 10 NUCIUILIMHE TPOBOISTCS B YUCOHOU ayIUTOPHUH
JUISE TIPOBEJCHHS 3aHSATHUH JIEKIIMOHHOTO TWMa W Jaboparopuu Kadeapsl

HAHOTEXHOJIOTUHU, MUKDPODJIEKTPOHUKHU, OOIIMI U IPUKIATHOU HUZUKHA
(HamMeHoBaHUE)

OCHAIICHHBIX CTaHJIAPTHOH y4eOHOW MeOenblo (CTOJNBI W CTYNbs  JUIS
00yJaIoONIUXCsT; CTOJ U CTYJ JUISl TIPETOIaBaTENs; JIOCKA).

B oOpasoBarensHOM TMporiecce HCIMONB3yeTCsl CIeAyromee J1abopaTopHOe
obopynoBanue: mudpposoit npoHMK yctaHoBku KSV NIMA 2002, ycraHoBka
KSV NIMA 2002.

JIJist opranu3anuy 00pa3oBaTEIBHOTO MpoIiecca MPUMEHSFOTCS TEXHUUYSCKUE
cpeacTBa 00y4YeHUs
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- Mynerumenuanentp: Hoytoyk ASUS X50VL PMD - T2330/14"/1024Mb/
160Gb/ cymka/mpoekTop inFocus IN24+ .
- Dkpan moOwbHBINA Draper Diplomat 60x60.

JUist  ocyliecTBIEHHUS] MPaKTUYECKOM TMOATOTOBKM OOyYarolmiuxcs MpH
peanu3aluuu IUCHUILTMHBI UCTIOJIB3YIOTCS 000PY/IOBAHUE U TEXHUYECKUE CPEJICTBA
oOydeHusi PernoHaiabHOro IeHTpa HAHOTEXHOJIOTHH:

— ycradoBka Jlenrmiopa-bnomkerr KSV NIMA 2002 nns HaHeceHus
TOHKHX IIJIEHOK.

13 OcobenHocTH peanu3anu JAUMCHUIVIMHBI JJIs1 UHBAJIUI0B W JHI C
OrPaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

I[Ipu oOyueHun I5HIl C OrPaHUYEHHBIMU BO3MOXHOCTSIMH  37I0POBbBS
YUHMTHIBAIOTCSI WX WHIWBHAYaJbHbIE Ncuxodusnueckue ocobeHHocTH. OOydeHue
WHBAJIUJIOB OCYIIECTBIISIETCS TaKXK€ B COOTBETCTBUM C HWHIAUBUIYATbHOMN
porpaMMoi peabuauTaluu UHBaIuAa (TIpU HAJTUYHH ).

Jna nuy ¢ uapywenuem ciyxa BO3MOKHO TIPEJOCTaBICHUE Y4eOHOI
uH(OopMaIMK B BU3yabHOU (popMe (KpaTKui KOHCIEKT JISKIUI; TeKCThI 3a1aHUH,
Halne4YaTaHHbIE YBEJIMUYEHHBIM MIPU(TOM), HA ayJAUTOPHBIX 3aHATHUSX JOIYCKAaeTCs
IPUCYTCTBUE ACCHCTEHTA, a TaKXKe CypIAONEPEBOAUNKOB u
TU(DIOCYPAOTIEPEBOAUMKOB. TeKyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B
NUCbMEHHON QopMme: oOydyaronuiics TUCBMEHHO OTBEYaeT Ha BOIPOCHI,
NMCbMEHHO BBINOJHAET MpaKTUUYeCKne 3afganud. [I[pomexyTouHas arrectanus AJis
JUI] C HapyIIEHUSMH CJIyXa MPOBOJUTCS B MHUCHBMEHHOW Qopme, mpu 3TOM
UCTIONIB3YIOTCST  OOIIMe KpUTEepuu olleHuBaHusA. [Ipu HeoOXoaMMOCTH BpeMs
MOJICOTOBKH K OTBETY MOYKET OBITh YBEJIUUECHO.

s nuy ¢ mapywenuem 3peHus NOMYCKAETCs ayAHalbHOE MPEAOCTABICHUE
uHbOpMaIMK, a TakKe  HCIOJIb30BaHME HAa  AyJUTOPHBIX  3aHATHUAX
3BYKO3aIUCHIBAIOIIUX YCTPOMCTB (AMKTOPOHOB U T.1.). JlomycKaeTcsi MPUCYTCTBHE
Ha 3aHATUSX AaCCUCTeHTa (IIOMOIIHUKA), OKAa3bIBAIOMIETO OO0y4YaIOIIUMCS
HEOOXOIMMYI0 TEXHUYECKYI0 TIOMOIb. TeKylmuid KOHTPOJIb YCIEBaeMOCTHU
ocymiecTBisieTcst B yctHO# (opme. [Ipu mpoBeneHnn mpoMeKyTOUHOM aTTeCTalluu
JUISL UL C HApPYLIEHUEM 3PEHHs] TECTUPOBAHUE MOKET OBITh 3aMEHEHO Ha YCTHOE
cobeceroBaHUE TIO BOIIPOCAM.

s auy ¢ 02paHUYEHHLIMU  BO3MONCHOCHIAMU 300P06bS,  UMEHOUUX
Hapyuwienusi ONnopHO-08USAMENbHO20 annapama, Ha AyAUTOPHBIX 3aHATHAX, a
TAaKK€ MpU MPOBEACHUM TMPOLEAYpP TEKYLUIEro KOHTPOJs YCIEBAEMOCTH U
MPOMEKYTOUYHOM aTTecTallid MOTYT OBITh TMPEIOCTABICHBI  HEOOXOIUMBIC
TEXHUYECKHE CpelcTBa (MEPCOHANBHBIN KOMIIBIOTEP, HOYTOYK WA APYroi
rajpkeT); JOMyCcKaeTcsl MPUCYTCTBUE ACCHUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOIIETO
oOyyJaromumMcsi HeOOXOAUMYI0 TEXHUYECKYIO MOMOIIb (3aHSATh pabouee MecTo,
MepEeIBUraThCS M0 aAyJIUTOPUH, POYUTATh 3a/1aHue, O(DOPMUTH OTBET, OOIIATHCS C
MpenojaBaTeseM).
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14 JIucT 1onoJiHeHN i M N3MEeHeHH i, BHECEHHBIX B pa004y10 NporpaMmmy

JTUCHMIITHHBI
Howmepa crpannn OcHoBaHue
UL
Howmep aMo- Bcero Tar W3MEHEHUSA U
WSMEHEHH | | 3AMEHEHHbI | AHHYIMPOBAHHBY popp; | CTPAHU N MO JITUCH
o < X X % i} auna,
MIPOBOTUBIIIET

O U3MCHCHU




	Таблица 4.1.2 – Содержание дисциплины и его методическое обеспечение
	библиотекой университета:
	 библиотечный фонд укомплектован учебной, методической, научной, периодической, справочной и художественной литературой в соответствии с учебным планом и данной РПД;
	 имеется доступ к основным информационным образовательным ресурсам, информационной базе данных, в том числе библиографической, возможность выхода в Интернет.
	кафедрой:
	 путем обеспечения доступности всего необходимого учебно-методического и справочного материала;
	 путем предоставления сведений о наличии учебно-методической литературы, современных программных средств.
	 путем разработки:
	– методических рекомендаций, пособий по организации самостоятельной работы студентов;
	– методических указаний к выполнению лабораторных (или практических) работ и т.д.
	типографией  университета:
	– посредством оказания помощи авторам в подготовке и издании научной, учебной и методической литературы;
	– посредством удовлетворения потребности в тиражировании научной, учебной и методической литературы.
	6 Образовательные технологии. Практическая подготовка обучающихся.



