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Hanpapnenust noarorosku 28.03.01 «HaHOTEXHOJIOTMU U MUKPOCHCTEMHAs TEXHUKAY

IMpopuns HaHOTEXHONOr1MU B 3NIEKTPOHUKE U MUKPOCHCTEMHOMN TEXHUKE

®opma obyuyeHus ouHas

®PakyabTeT 3NIeKTPOHHON TexHukU (PIT)

Kadenpa dusnueckoit anektponnku (GI)

Kype 3 Cemectp 6 KosnuecTro Hepenb 4

YueGHp1ii niian Hadopa 2013, 2014, 2015, 2016 roaa 1 noceIyIOLIKX JIET.
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1. | Jexuuu - - 4acoB
2. | JlaBopaTopHbie paGoThl - - 4acoB
3. | [IpakTuyeckue 3aHATHS - - YacoB
4. | Kypcogoii npoekt/pa6ora (KPC) (ayauropuas) - - 4acoB
5. | Bcero ayaAMToOpHbIX 3aHATHIH (Cymma 1-4) - - yacoB
6. W3 Hux B MHTepaKTUBHOI Gopme - - 4acoB
7. | CamocTosiTenbHasi paGoTa cryaenTor (CPC) 216 216 | yacos
8. | Bcero (6e3 3x3amMena) (Cymma 5,7) 216 216 | yacos
9. | Camocr. paGoTa Ha NOAro0TOBKY, CAAYY 3K3aMeHa - - 4acoB
10{ O6mas TpynoeMKkocThL (Cymma 8,9) 216 216 | yacos
(B 324€THBIX eAMHHUIAX) 6 6 |3E
3ayercomeHkoii 6  cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|

Jluer cornacopanuii

Pabouas mporpaMma IpOU3BOJCTBEHHOM IPaKTHKU — MPAKTHKA MO IOIYyYEHUIO IPOQECCHOHAE-
HBIA yMEHUH ¥ ONbITa NPO(YECCHOHATBHON ASTEIbHON AeSTETbHOCTH — pa3paboTana B COOTBETCTBHU
¢ Tpebopanmsamu DenepaqbHOrO rocyIapcTBEHHOTO 00pa30BaTENBHOrO CTAHIAApTa BHICIIETO 00pa3o-
Banusd (OI'OC BO) mno Hampasneruio nmonrotoBkd 28.03.01 «HaHOTEXHOIOIMM ¥ MHUKDPOCHCTEMHAS
TeXHHUKa» (YPOBEHB OakaiaBpuara), YTBEp)KICHHOTO IprKa3oM MuHHCTEPCTBA 00pa30BaHus U HAYKH
Poccutickoit @enepammu oT 6 mMapra 2015 1. Ne 177, paccMOTpeHa M YTBEPXIEHA Ha 3aCeJaHUM Ka-
benprl GU3MUECKOMN ITEKTPOHUKH OT « 8 » 09 2016r., mpotokon Ne _ 73 .
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1. BUJI, IEJIA U 3ATAYM ITIPAKTUKH

B cootsercTeuy ¢ ®I'OC BO Hanpasienus noarotosku 28.03.01 «Hanotexnonoruu u Mukpocucremuas
TEXHHKa» CTYAEHTEI 32 BpeMsi 00Y4eHHs NOMKHBI TPOHTH NPOH3BOACTBEHHYIO NPAKTHKY — NPAKTHKY MO MONy-
HEHUIO NPO(ECCHOHATILHBI YMEHHIi M ONbITa MPODECCHOHATLHON AeSTebHOCTH (nanee — npakTuka).

Buj npakTHKE — npou3BoACTBEHHAs NpaKTHKa — NpaKkTHKa No Nojy4eHHIO NPpohecCHOHATILHBIN YMEHHI
1 ONbITa MPOPECCHOHAILHOMN NEATENbHOCTH.

IIpakTuka sBnsercs yacteio OIIOI] Hanpaenenus 28.03.01 «HaHOTeXHONOrMK M MMKpOCHCTEMHAs Tex-
HUKa» W MIPEACTaBSET COOO0H BUA yueOHbIX 3aHATHH, HEMOCPENCTBEHHO HarpaB/IeHHbIX Ha NPO(ECCHOHATLHYIO
NOATOTOBKY CTYJEHTOB.

Iess npakTHKHA — 3aKpernieHUe 3HaHuH U YMEHHH, MONy4eHHbIX B MPOLIECCE TEOPETHUECKOrO 0ByUeHMs
B pamKax y4eOHOro 1aHa, U NPHOOPETEHHE OMbITA MPAKTHYECKOH NPOU3BOICTBEHHOH paboThl B COOTBETCTBHHU
¢ TpebOBaHUAMU U KBATUDUKALMOHHOMU XapaKTepUCTHKON OakanaBpa, ycraHosaeHHsiMd OI'OC BO 1o Ha-
MpaBeHUIO NOAroToBkH 28.03.01 «HaHOTEXHOMOrMH M MUKPOCHCTEMHAS TEXHUKA.

3ajaum NpaKTHKH:

- 3aKPEIICHHE TEOPETUECKUX 3HAHUH, MOJTYUEHHBIX MPH U3y4YeHHH 5A30BbIX JAMCLIMIUIVH;

- O3HaKOMJICHHE CO CTPYKTYPOH OpraHu3alluiu, CONSPIKaHUEM PabOThl U B3aMMOCBS3SIMH BCEX €6 nozpas-
AENEHUH, 3aHUMAIOIUXCS TEXHONOTHEH M3rOTOBNEHHS KOMITOHEHTOR HAHO- 1 MHKPOCHCTEMHOM TEXHUKMY;

- OBJIaIEHUE TEXHOJIOTHEN U3rOTOBNEHUS KOMITIOHEHTOB HAHO- U MUKPOCHCTEMHOM TEXHUKH;

- U3y4eH1e 00OPYIOBAHUS U METOOB TEXHUUECKOTO KOHTpOJ11 KOMIIOHEHTOB MHKPO- ¥ HAHOCHCTEM;

- M3yHeHHe BONPOCOB OPraHU3aLM1 U 5KOHOMHUKH MPOU3BO/ICTBA;

- IPHOOPETEHNE HABBIKOB OGOPMIATD, MPEACTABNST U OKIANbIBATS Pe3Y/IbTaThl BLINOJHEHHOM paGoTEI.

2. MECTO ITPAKTHUKH B CTPYKTYPE OIIOII

Ilpakruka (52.I1.2) Bxomut B pasaen «B2.IT — IIpousBoacTeenHas npaktuka» OIOTI no HaIlpaBJIeHHIO
noaroroeky 28.03.01 «HaHOTeXHOMOrMM M MHKpOCHCTEMHAS TeXHUKa»H NIPOBOJIUTCS TOCJIE TPETLETO rOAa
00y4eHus (LECTOr0 CEMECTpa), B COOTBETCTBUU C YTBEPXKCHHbIMU yueOHbIM niaHoM, OIIOIT u rpadukom
yueOHoro npouecca.

[Ipaxtuka B coorserctBum ¢ OTIOIT GasupyeTcs Ha 3HaHMSX, MOMYYEHHBIX CTYAEHTAMH NpY U3y4eHUU
CIICNYIOLMX NMCUMILINH: TBEPAOTENIbHAS B/IEKTPOHHKA, MAaTEPHAIIbI S1EKTPOHHOMN TEXHUKH, BaKyyMHas W 1ias-
MEHHas 5IEKTPOHHMKA, (U3KMKa MONYNPOBOIHUKOB, TEXHONOTUS MaTepHATIOB MHKPO- U HaHOZJIEKTPOHMKH, 3JIe-
MEHTbI ¥ NPUOOPBI HAHO3IEKTPOHHMKH, BAKYYMHO-TI1a3MEHHBIE METO/[b NOJyU€HUs] HAHOCTPYKTYP.

IIpaktuxa B coorsercreuu ¢ OIIOIT HeoGxomuma NPy M3Yy4YEHHUH CNEAYIOIMX JWCLUMIUIMH: MNPOLIECCHI
MHKpPO- M HAHOTEXHOJIOrMH, METOMbl aHalu3a U KOHTPOJSI HAHOCTPYKTYPHUPOBAHHBIX MaTepHaioB U CUCTEM,
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOH KOMIIOHEHTHOH 6a3bl, TEXHONOMUS KPEMHHEBO HaHO3JIEKTPOHUKH.

3. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS IIPAKTUKH

3.1. Ilpoxoskaenne NPOU3BOACTBEHHOI TIPAKTHKH HANPaB/IeHO Ha (OPMHUDPOBAHHE CIEOYIOULUX
KoMnemeHuul:

- TOTOBHOCTLIO aHANM3UPOBATL M CHUCTEMATH3UPOBATL PE3Y/bTAThI MCCIENOBAHMH, MPEACTABIATS MATe-
puajiel B BU€ Hay4HbIX OTYETOB, MyONUKaLMiA, Npe3eHTaLHi (ITK-3);

- FOTOBHOCTBIO MCMONb30BAThL G230Bble TEXHOIOTMUYECKUE TPOLECCHI U 000opynOBaHHE, NPUMEHSEMBbIE B
MPOM3BOACTBE MAaTEPHANIOB, KOMITIOHEHTOB HAHO- U MMKPOCHCTEMHOM TEXHUKH (IK-8);

- TOTOBHOCTBLIO MCIOJIL30BATb (5a30BOE KOHTPOJIBHO-U3MEPUTENBHOE 06OpyNOBaHHE M1 METPONIOrHYE-

CKOro obecrieueHus UCCIeNOBaHUH U NPOMBILLIEHHOTO NPOM3BOACTBA MaTEPHANIOB U KOMITIOHEHTOB HAHO- U
MHUKPOCHCTEeMHO# TexHuku (TTK-9);

- TOTOBHOCTbIO pabOoTaTh Ha COBPEMEHHOM TEXHONOIMUECKOM 000pyNOBaHHH, UCTIONB3YEMOM B MPOH3-
BOZICTBE MaTEPUAJIOB M KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHOM TeXHUKH (TTIK-10).

3.2. B pesyabTaTe NpoXoxkIeH s IPAKTHKH CTYJEHT JOJIKEeH:
3HATH:

~ IPHHIMIIB! OpraHU3alii HayYHO-UCCIIENO0BATENBCKON 1 OIBITHO-KOHCTPYKTOPCKOM paGoTH;
— 0a30BBIe TEXHOIOTHYECKHE TIPOIIECCH] H3TOTORICHMS KOMIOHEHTOR MHKDPO- U HAHOCHUCTEM;
— CTPYKTYPY NPEANPUITHA, QYHKIUK €ro MOAPA3ICICHHMIH, HX B3aUMOCBSI3b U IIOAYUHEHHOCT;

w
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- IpaBUJIa OXPaHbI TPyJa ¥ TEXHUKU O€30IIaCHOCTH Ha paboueM MECTE;

- 6a30BOe KOHTPONBHO-U3MEPHTENBHOE 0BOPYIOBAHME JUII METPOJOTHYECKOTO OOECIeUeHNs
IPOMBIIITICHHOTO MPOM3BOACTBA MATEPHAIIOB M KOMIIOHEHTOB HAHO- X MUKPOCHCTEMHOM TEXHHUKH,

- COBPEMEHHOE TEXHOJIOTHYECKOE 000pYI0BaHHUE, HCIIONB3YEMOM B IIPOU3BOICTBE MATEPHATIOB 1
KOMIIOHEHTOB HAHO- ¥ MUKPOCHCTEMHOM TEXHUKH.

YMeTh:

— YCTaHABIIMBATE CBSA3b IMOJTYYEHHBIX TCOPETUYECKMX 3HAHUHN M NMPAKTHYECKUX HABBIKOB, IPHOO-
PETaeMbIX P NPOXOXKICHUH MPAKTUKY;

— OCBOUTE U BBIIOJNHATE TEXHOJIOTHYECKHE ONEPALMH Ha 3aKPEIICHHOM 3a CTYIEHTOM MECTE;

- OCYIIECTBIIATE OIEPAIIMOHHBIN KOHTPOJIb IPOU3BOCTBA MATEPHUANIOB U KOMIIOHEHTOB HAHO- U
MHKDPOCUCTEMHOM TEXHHKH;

BJAJEeTh:

— HaBbIKAMH aHAIM3a U CHCTEMATH3ALMH PE3YIbTATOB UCCIIEI0BAHNH, IPEACTABIIAT MATEPHAITEI
B BUJIE HAYYHBIX OTYETOB, IIyOIUKALUH, Tpe3eHTalHil;

— HaBBIKAMH BBIIOIHEHUS OTICIBHBIX TEXHOJIOTUYECKHUX OIEPAaIiii H3TOTOBICHUS HAHO- U MHK-
POCTPYKTYD;

HaBBIKAMHU Pa3pabOTKY OINEPAIMOHHEBIX KapT H3TOTOBIEHHS M3IEIHH MUKDPO- W HAHOCHCTEMHOM
TEXHUKH;

— HaBbIKaMH pa0OTHl Ha KOHTPOJBHO-U3MEPHUTENBHOM O6OPYIOBaHUH U IIpueMaMu 00paboTKH
PE3YIBTATOB U3MEPCHUS.

4. OBBbEM IIPAKTHKHU ¥ BUJIbl YYEBHOM PABOTBI

Obuwias TpyI0EMKOCTb NPAKTUKH COCTABIISIET 6 3a4E€THbIX €AUHULI.
Bun yueOHo# paboTsl Beero 4acos CeMe6CprI
AynutopHble 3aHsiTUs (BCero) 0 0
CamocrosTenbHasi pa6ora (Bcero) 216 216
B TOM yucne:

IloaroroBuTeNnbHbIN TaMN 18 18

OTan GopMHUpOBaHUs TEXHUUECKOTO 3aJaHus 8 8

Oran NOAroTOBKU paboyero Marepuana CTyIeHTOB 170 170

Oran opopmMIeHNs OTYETa MO NPaKTUKE W NMOATOTOBKU K 3allUTe 20 20

NIPAKTUKH

Bun npomerxyTouHoi atrectaumnu (Oug. sauem)

O06mas TpynoeMKOCTb 4ac 216 216
3ayetHbie EnuHunb 6 6
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S. COAEP)KAHME ITPAKTUKH

S.1. Pazneabl IPAKTHKYA B BUIBI 3aHATHI

. 3
N ‘g 8 S dopmupyemble KOM-
/' HaumeHoBaHue pasgesia AHCHUIINHDI s 8 © NeTeH U
wn S & 2 (OK, IIK, TICK)
1. | oaroroBUTEAbLHBI 3TaN
1.1. | Benenue (uenu, 3a1a4u, CPOKU NPaKTHKH) 4 4 [TK-8
12, O3HaKOMIIEHHE CO CTPYKTYPOil M 3KOHOMUKOH NPEANPUATHSA, C TEXHOJOTUEH 10 10 TK-8, TIK-9, TIK-10
¥ 060pyIOBaHKHEM NPOU3BOACTRA
1.3. | TIpoxoxkaeHHe HHCTPYKTaXa N0 TEXHHKE GE30MaCHOCTH Ha paboyeM mecre 4 4 I1K-8, TTIK-9, TTK-10
2. | Or1an hopMHPOBaHMS TEXHHYECKOIO 3a1aAHHUS
21 VTBepikaeHHe TeMbl MHAMBUAYAIbHOTO 3aiaHus CTYIEHTa PYKOBOAMTEJEM 4 4 K-8, TIK-9, TTK-10
NPAKTUKHU OT NPEANPUATHS
29 CornacoBaHue WHIOMBUIYaNbHOTO 3aiaHWs Ha NPaKTUKY C PYKOBOIMTEJNIEM 4 4 [TK-8, [TK-9, TIK-10
NPAKTUKH OT Kadeapsl
3. | OTan noaroroBku paGoyero Matepuasna CTYAEHTOM
3.1. | Dramn KOHCTPYKTOPCKUX paboT 60 60 T, l]_—[I}I((_-f 0 s,
& IK-3, ITK-8, T1K-9,
3.2. | OTan TeXHONOrM4eCKUX paboT 65 65 K-10
3.3. | Otan uccinenoBaTenbCKux pabor 45 45 HIK:S, TIR-8, LIK-5,
IK-10
4. | OTan oopm/ieHus: 0TYETa N0 NPAKTHKE H MOATOTOBKH K 3alUHMTE NPAKTUKH
41 Odopmnenne NHEBHUKA W OTYETA MO NMPAKTHUKE B COOTBETCTBHN C TpeboBa- 10 10 MK-3
" | HUAMYU K ODOPMIIEHHIO HAYYHO-TEXHUYECKO JOKYMEHTal1u
4.2. | TloaroToBka K 3aLiuTe OTYETa MO MPAKTHKE 10 10 I1K-3
HUTOI'O | 216 | 216

5.2. Coaep:xanue pa3ae/ioB NpaKkTHKH (10 JICKIMSIM)
HE NpeayCMOTPEHO

5.3. Paznenst npakTuxka u MERIMCIHIIHHAPHBIE CBA3M ¢ o0ecnednBaromumu (MpeabIry-
IIHEMH) B 00ecneYHBaeMbIMHA (mocnexyromuMH) AUCUHUNIHHAMEA
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No Ne pasnesios npakTHKH, 1151 KOTOPBIX HEOOXOAUMO U3ydyeHHe
HaumenoBanue oGecneynBaromux
Ne obecne4nBaOWKX (NPEALIAYLIIMX) M 06eCIeYHBAEMBIX (nocJe-
(npeabInyIKX) ¥ 0GecHeYynBaeMbIX
W (mocnenyomKX) AUCHUTIINH AV} AUEI LT
y 1.1 | 12 [ 1321 [22] 31 ] 32 ] 33 | 41 ] 42
IpeaecTBy0OWKE TUCHUNINHBI
1. | TeepaoTenbHas 31€KTPOHUKA + + + + + + + +
2. | Matepuanbl 3J€KTPOHHOMN TEXHUKH + + + + + + + +
3. | BakyymHas u nnasmeHHas anexTpoHuka + + + + + + + +
4. | ®usnKa noJyNnpoBOJHUKOB + + + + + + + +
TexHonorus Marepuanos MUKPO- 1 HaHO3JIEK-
5. p p + + + + + + + + + +
TPOHUKHU
6. | DnemeHTBI ¥ MpUGOPLI HaHOJJIEKTPOHUKHU + + + + + +
BakyyMHO-N1a3MeHHbIe METO b NOJTYYEH NS
7 vy A y + + + + + + + + + +
HaHOCTPYKTYP
Tocaenymwume AHCUHNNHHEBI
1. | lpouecchl MUKPO- H HAHOTEXHOIOTHH + + + + + + + + +
MeTonp! aHanu3a 1 KOHTPOIS HAHOCTPYKTY-
2. . P pPyKTY + + + + + + + + i +
PHPOBAHHBIX MAaTEPUAIIOB U CUCTEM
MoneniposaHue 1 NPOEKTUPOBAHHE MUKDO- U
3. . p P p + + + + + + +
HaHOCHCTEM
4. | OCHOBbI TEXHOJIOTUHU 3IEKTPOHHON KOMIIO- + + + + + + + + + +
5




HEHTHOI 0a3bl

5. | TexHONOrHsl KPEMHHUEBOM HAHOIIEKTPOHUKH + + + + + + + + + +

5.4. CooTBeTCTBHE KOMIETEHNHH, GOPMHPYEMbIX NPH MPOX0KIEHHH NPAKTHKH, ¥ BHIOB

3aHATHHI
Ilepeyensn Buawbi 3ansTHii
KOMIeTeHUuii CPC ®opMBI KOHTPOJIsI

Tema nunMBrLYyaNbHOTO 3a1aHKs HA MPAKTUKY. [1NaH NPOU3BOACTBEHHBIX paGoT. Cobe-
[K-3 + CeNoBaHUE C PyKOBOJMTENIEM NPAKTHKK OT Kadeapnl. CobecenoBaHue ¢ pyKOBOIUTENEM
OT npeanpusitus. OTYeT No NpakTuke. 3auTa NPaKTUKHY.

Tema MHAMBHAYaIbHOTO 32/1aHKs HA NPAKTUKY. [1aH NPOU3BONCTBEHHBIX PaGoOT. CoGe-
ITK-8 + CENOBaHNE C PyKOBOAMTENIEM NpPaKTUKK OT kadenpsl. CobeceoBaHue ¢ pyKOBOIUTENEM
OT npeanpusitus. OT4eT No npakTuke. 3aluTa NPaKTUKU.

Tema uHANBUAYaTLHOTO 3a1aHKs HA NIPAKTHUKY. [1NaH MPOM3BOACTBEHHBIX pabor. cobe-
I1K-9 + CEloBaHNe C PYKOBOMMTENEM NMPAKTUKKU OT Kaenpsl. CobecenoBanue ¢ pyKOBOIUTENEM
OT npeanpusitusi. OTY4ET MO NpakTUKe. 3alyTa NPaKTUKH.

Tema MHANBHAYaNIbHOTO 3a/1aHKs HA NPAKTHKY. [11aH MPOU3BOACTBEHHBIX paGoT. CoGe-
[1K-10 + CeLOBaHNE C PyKOBOAMTENIEM NpakTUKK OT kKadenpsl. CobecenoBanue ¢ pyKOBOIUTENEM
OT npeanpusitus. OTYET MO NpakTHke. 3aluTa NPaKTUKHY.

6. CIIOCOBBI 1 ®OPMBI ITPOBEJEHUS IIPAKTUKHA

Cnoco6bl NpoBeaeH s NPAKTUKK:

- CTallMOHapHas;

- BbI€3/1HAS.

IIpaktuka opranusyercs Bbimyckarouel kadeapoit Ousnueckoi BJIEKTPOHUKU B COOTBETCTBUU C Y4eb-
HbIM 11aHOM Hanpasnenus 28.03.01 «HaHoTeXHONOruKM 1 MMKpOCHCTEMHas TEXHUKa, NpodUib «HAHOTEXHO-
JIOTHH B BJIEKTPOHUKE U MUKPOCUCTEMHOM TEXHUKE):

- Ha Bbinyckarowuei kagenpe @3 u apyrux noapasaenenusx TYCYPa (HOLL «HaHoTtexHonorumy);

- B 1aboparopwusx, otaenax v uexax HUM (AO HUU I1IT);

- Ha MPOW3BONCTBEHHBIX MPEMNPUATUSX, NPENCTABIAIOLIMX NEKTPOHHYHO NMPOMBILIEHHOCTh U CBS3aH-
HBIX C pa3pabOTKOH, U3rOTOBIEHUEM WM HCCIEIOBAHUEM npubOPOB MUKPO- U HAHO3JEKTPOHUKH (AO HIID
Mukpan, AO HII® «ITontocy).

CpoKu NpOXOKAEHHUS MPAKTHKK ONPEaENSIOTCs rpad koM yue6HOro npotecca.

Ho navana npaxruky npeanpusta, HUU u yupesxaeHus 06s3aHbl 3aKITIOUNTD aporosop ¢ TYCVYPowm.
JloroBop 10KeH rapaHTHPOBATb YCIOBHS NPOXOXKAEHHS NPaKTHKK CTYJIEHTOB U €€ PYKOBOACTRO.

Bo BpeMms MpoXoskaeHHs IPaKTUKK CTYIEHT BEAET AHEBHHUK C NoAPOGHBIM ONMHCAHUEM BCEX MPOBOAUMbIX
paGot. Ecv npakTuka NpoBOAMTCS B CTOPOHHEH OpraHM3aLyH, N0 OKOHYaHMM NPaKTUKK MOAMNUCH PYKOBOAHU-
TeJls 3aBEPAETCS NeYaThIO OPraHU3aLMH.

®opma NpoBeNeHHs — IUCKPETHO.

7. JABOPATOPHBII IPAKTUKYM

HE NMPESyCMOTPEHO

8. IPAKTUYECKUE 3AHSITUS (CEMUHAPBI)

He MpeIyCMOTPEHO
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9. CAMOCTOATEJIBHAS PABOTA
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Ne pazne- N, Tpyno-
Ne oy E ucfm Buabl camocTositensHoii pa6oTs eMl:l)(‘ )(])cn, Komnerenuun Konrtpob BbIno.-
n/n (Oemanuzauusa) OK, IIK, IICK HEHHs1 paGoThI
TJIMHBI (1ac.)
Usyuenue denepansHoro rOCYIapCTBEHHOIO
06pasoBatenbHOro cranaapta (m. 12.1.1) u me-
p nedp ( ) Cobecenosanue ¢
TONMHYECKNX YKa3aHMil MO OpraHU3alWM Npak- a—
1. 1.1. rky (1. 12.1.2). 4 TK-8 by
MPAKTUKK OT Kaden-
Onpenenenuie Mecta NpoxoxneHus NPaKTUKH. i
HasHauenune pykoBoaurens npaktiku ot npen- PHI.
NpUATUS.
OsnakomieHHe ¢ ycTaBoM NPEANPUATHUS, €r0
o = Cobecenosanue ¢
CTPYKTYPOH, 3KOHOMHUKOH, €ro TexHOMoruuye- T1K-8, TIK-9, TIK-
2 1.2. 10 PYKOBOAMTENEM OT
CKMM W U3MEPUTENBHBIM O0OpPYNOBAaHHEM, BbI- 10
o ¥ NPEANPUSTHS].
NyCKaeMo# NpoayKLueii.
W3syuenne  coorteeTcTBYIOLINX CTaHIapTOB,
'OCToe u OCToB no obecrieuennto Ge3onac-
Cobecenosanue ¢
N HOCTH JXHU3HENCITENLHOCTH Ha pabouem MecTe. K-8, TIK-9, [TK-
3 1.3. 4 PYKOBOIHMTEEM OT
Crnaya MHCTpyKTaXxa Mo TexHuke 6e30NacHOCTH 10 P —
Ha paboyeM MecTe PyKOBOAMTENIO MPAKTHUKU OT peanp ’
NPEANPUATHS.
Tema vHIMBUAYaTb-
HOTO 3a7aHus Ha
DOpMYyNMPOBKA TEMbl WHAMBHAYAILHOTO 3a1a-
npakTuky. [1nax
HUsl HA MPAKTUKY. TK-8, TIK-9, [1K-
4. 2.1. 4 MPOU3BOICTBEHHBIX
[Toaroroka niana npencTosmx NPOU3BOACT- 10
pabor. CobecenoBa-
BEHHbIX paborT.
HME C PYKOBOIUTE-
JIEM OT TPEANPHUSATHSL.
VTBepXKIEHNE TEMBI
WHIVBUIYaIbHOTO
3a1aHus Ha MPaKTH-
Ky. Ilnan npousson-
IloaroToska nnaHa npeacTosuimx MIPOU3BOJCT- K-8, I1K-9, TIK- Y p
5. 2.2. 4 CTBEHHBIX pabdoT.
BEHHbIX paborT. 10
Cobecenosanue ¢
PYKOBOIUTENEM
NPaKTUKK OT Kaden-
pBIL.
M3yuenne opranuszaupoHHOM CTPYKTYpPbI KOH-
CTPYKTOPCKMX Clyk0, MX B3auMOneicTBHE C
ApYruMu cnyx0aMu OpraHu3aluy; Ha3HaueHUs
¥ OCHOBHBIX TEXHMYECKUX XapaKTepPUCTHK pas- CobGecenoranue ¢
pabaTbiBaeMbIX M3IEWH, NPUHLMNOB KOHCT- [K-3, TIK-8. [IK PYKOBOZIUTENIEM OT
6. 3.1. PYWPOBaHUA ¥ KOMIIOHOBKHM NPUOOPOB; aBTOMa- 45 9’ K 16 npeanpusaTus. OTuer
TH3aLMK KOHCTPYKTOPCKOH paboThl U MpuMeHe- ? N0 NpakTuke. 3amura
HUS KOMMBIOTEPHBIX TEXHONOrWH MPU KOHCT- NPaKTUKU.
PYHMPOBaHUM.
CamocTosTenbHas pa3paboTka 3CKM3HOH KOH-
CTPYKTOPCKOM JOKYMEHTaL .
Wsyyenne opraHusaLuoHHOM CTPYKTYpbI
(yHKUMH TEXHONOrHYECKUX CITYXKO (oTnenos u
LIEXOB), UX CBS3b C NMPOYUMH MOAPA3AETEHUS-
MHU; OCHOBHBIX TEXHOJOTMYECKUX MPOLECCOB U
000pYNOBaHMs, HCTONL3YeMbIX HA JAHHOM Cobecenosanue ¢
NPEANPUATHU 17 W3TOTOBNEHHUS MONYTPOBO- [K-3. [IK-8. [IK PYKOBOJHUTEJIEM OT
7. 3.2, HUKOBBIX NPUOOPOB, MUKPOCXEM, 371EKTPOHHBIX 45 9’ MK 16 npennpuatus. OTuer
YCTPOHCTB; MPUHUMMOB pa3paboTKU TEXHOMO- ’ 10 MpaKTyKe. 3aliuTa
THHECKOro OCHALUEHHS, MPUHLMIOB Moadopa NPaKTHKH.
HEOOXONMMOrO  KOHTPOJILHO-M3MEPHUTENLHOTO
obopynoBaHwusl.
CamocTosTenbHas paboTa Ha TEXHONOIHYECKOM
000pyNIOBaHUK, KOTOPOE OBeCcreuuBaeT OfT-
7




IeNbHYH0 TEXHONOTHYECKYH) ONEPALMIO M3ro- |
TOBJIEHUS MOMYNPOBOJHUKOBBIX MPUGOPOB.
CamocrosTenbHas paspaboTka OTHENLHOrO 3Ta-
Ta TEXHOJIOTUYECKOT0 MapIIpyTa M3TOTOBIEHHS
TI0JIyTPOBOIHUKOBBIX MPHGOPOB B COOTBETCT-
BUY C MHIMBUAYANIbHbIM 3a1aHHEM CTYEHTA.
W3yuenne CTpyKTyphl, opraHusauuv w ¢dyHK-
M HCCIIeI0BATENLCKOH na60paT0pldI/I U Mer- Cobecenopanue ¢
POJIOrUYECKOH CyxObl, UX B3aUMONEHCTBHUS C
PYKOBOIWTEJIEM OT
3 33. IpYruMu HOZ[PEBIIGJ'IGHI/MMPI M KOHTPOJIbHO- 40 T1K-3, TIK-8, T1K- npemnprsTHs, OTaeT
H3MepI/ITeJ'IbHU0P] W UCTBITATENIbHOM anmnaparypsi, 9, [IK-10 N0 mpaxTHKe, 3ampTa
NPUMEHSEMOH B 3TUX N1aGOPATOPHSIX. ——
CaMOCTOHTCJ’IbHOe NpoOBEOEHUE M3MepeHl/Il>'l U
00paboTKU pe3ynLTaToB.
Odopmnenne nHeBHUKa 1 OTYeTa MO MpaKTHKe Cobecenoranue ¢
B COOTBETCTBUM C TpeOOBaHUAMU K OdopMIle- PYKOBOIUTENIEM OT
9 4.1. HHIO HAYYHO-TEXHHYECKOH NOKYMEHTALMM. 10 [K-3 npeanpuatus. Otuer
DOpMYIUPOBKA BBIBOXOB IO MPOU3BOACTBEH- 0 NpaKTUKe. 3aluTa
HOM (TEXHONOrUYECKOil) NpaKTHKe. TIPaKTUKHY.
Cobecenosanue ¢
PYKOBOIHUTEJIEM OT
10. 4.2. [loaroTorxka k 3awure otyera no MpaKTHKe. 10 I1K-3 npeanpusitus. Otyer
MO NpaKkTuKe. 3auuTa
TIPAKTHKH.
UTOI'O 216
Ilepeyens npumMepHBIX Tem HHIHBAAYAIbHBIX 32JaHHHA HA NPAKTHKY:
1. Pazpabotka oronpruemuoe YCTPOHCTBO AJIsl CMEKTPOCKOMHH.
2. MeTon uccnenoBaH1s ONTUYECKUX CBOMCTR TOHKHX CIOGR SiO2 B uHdpakpacHoii obnacTu CHEeKTpa.
3. Uccnenosanne MJITT HAHOCTPYKTYp METONOM BOJIbT-(hapaaHbIX XapaKTepPUCTHK.
4. PaspaboTka ycTpoiicTBO mist J1a3ePHOM 3J1TUIICOMETPHUM.
5. PaspaboTka ycTpoHCTBO A1 paMaHoOBCKO# CIIEKTPOCKOMUH.
6. YcTpo#icTBo st onTHyeckoit CIIEKTPOCKOMMH.
7. MlccnenoBaHne rpaHy ioMeTpHYECKOro COCTaBa HaHOMOPOLUKOB JIOMUHOGDOPA.
8. Mccnenosanue nosynpoBomgHUKOBbIX HaHoreTepocTpyktyp GaN.
9. HccnenoBaHne MHOTOCTONHBIX TOHKOMICHOUHbIX HaHOCTPYKTYp MeTaii- SiO2-meran.
10. Mcenenosanue rpanynomerpuueckoro cocrasa HaHOMOPOLUKOB JIOMHHODOPA.
11. Ouenka norpemHocTy M3MEPEHHI NapaMeTpoB HaHOOOBLEKTOB METOIOM PacTpoBOli 31EKTPOHHOM
MUKPOCKOITHH.
12. Ouenka norpewnoctu usmepennii napamMeTpoB HaHOOOBLEKTOB MeToaoM UK @ypbe-CneKTPOCKOIHUH.
13. Ouenka norpewHocTH M3MEPEHUH MapaMeTPoOB HaHOOOBEKTOB METOA0M PamMaHOBCKO CITEKTPOCKO-
nuu.
14. OueHka norpemHocTy U3MEPEHUH NMapameTpoB HAHOOOBEKTOB METOAOM CNEKTPaNbHOMN 3JUIMINICOMET-
puu.

10. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

He TIPelyCMOTPEHO
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11. PEUTUHT OBASI CHCTEMA JJIAA OUEHKHU YCIIEBAEMOCTH CTY/JEHTOB

Tabsmua 11.1. BaaibHble 0EHKH 15 3J1EMEHTOB KOHTpOJIs

DJIeMeHThI y4eGHOl AesITeIbHOCTH Bcero no pasnesiam
OueHka pyKOBOIUTENS MPAKTUKK OT NMPEANpPHSTHS (OLEHKMBAETCS KAYECTBO BBINOIHEHHS UHIM-
BULYaJIbHOTO 3a/laHusl, YPOBEHb 3HAHMI U FOTOBHOCTH K CAMOCTOATENBLHOM paboTe, 3aKOHUEH- 20
HOCTb BBINOJNHEHNUs NPOBOAUMBIX paboT)
CornacoBaHue MHAMBUAYANLHOTO 3a[aHUs Ha NPaKTHKY 5
DOopMyIMPOBKa LieJIeH 1 3124 MPeaCTOSIIIHX NPOM3BOACTBEHHO-TEXHOJIOTHYECKHX PaGoT 5
[IpoBenenye Mpou3BOACTBEHHO-TEXHONOTUYECKHX pabor 20
IIpoBenenye U3MepeHni U IKCIEPUMEHTAIbHBIX HCCICI0BAHMT 10
OdopmieHne oT4eTa 10 NpaKTHKE 10
UToro makcumym 70
3aumuTa NpakTUKK (MaKcumym) 30
Hapacrarowum urorom 100

Tab6auua 11.2. Ilepecuer 6217108 B OLEHKH 32 NPAKTHKY

basiel 32 npakTURy OueHka
2 90 % oT MakcHUManbHOI CyMMBI 6aij10B 5
Ot 70% no 89% ot MakcUManbLHOM CYyMMbI 6AT0B 4
Ot 60% 10 69% OT MakCUMaNbLHOM CYyMMBbI 6a1I0B 3
< 60 % oT MakcUMabHOM CYyMMbI 6aT0B 2
Ta6amua 11.3. Iepecuer cymmbl 62,1108 B TPATUIMOHHYI0 H MEKIYHAPOIHYIO OIL[EHKY
Ouenka (FOC) HUTorosas cymma 63JlJ'l?B, YYUTBIBAET YCTELIHO Oucnka (ECTS)
CIAHHBII YK3aMeH
5 (oTiyHO) (3auTeHO) 90 — 100 A (otnnuHO)
85-89 B (o4eHb xopoiio)
4 (xopama) 75 — 84 C (xopoto)
(3auteHo)
n-7 D (ynoBnerBopuTensHo)
3 (YZOBNETBOPHUTENLHO) 65 - 69 ¥ P
(3auteHo) 60 — 64 E (nocpencteenHo)
2 (neynoBreTsopHTE ML 10), Husxe 60 6ansios F (neynoBneTBoputensHo)
(He 3a4TeHO)

ATTeCTaLs N0 UTOraM MPaKTHKM MPOBOAUTCS HA OCHOBAHHH 3aLMTbI OPOPMIIEHHOTO OTYETA U OT3bIBA
PyKoBOAMTENS NpakThkH. [lo Wroram monoskurensHOM aTrecrauuu CTYZIEHTY BbICTaBnseTC auddepeHumpo-
BaHHas OLEHKa (OTJIMYHO, XOPOLUO, YOBJIETBOPUTEILHO).

OueHka Mo NpakTHKe NPUPABHUBAETCS K OLEHKAM MO JUCLHIIMHAM TEOPETHUUYECKOrO OOyUYEHHs U yuu-
TBIBACTCA NMPU MOABEEHUH HTOTOB NPOMEKYTOUHOM (CECCUOHHOI) aTTecTauu CTYJEHTOB.

12. VYYEBHO-METOJJUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHUE
INPAKTUKHA

12.1 OcnoBuas autepaTtypa

12.1.1. ®enepanbHbIil roCyapCTBEHHBIN 00pa3oBaTENbHbIH CTaHJapT BBEICIIEr0 0Opa3oBaHuUs 1O
HalpaBIeHHIO OAroTOBKY 28.03.01 HaHOTEXHOJIOTHY ¥ MEKPOCHCTEMHAS TEXHUKA(ypOBEHb OaKasaB-
puara). IIpukas oT 6.03.2015 r., Nel177. — [anexTponBEIt pecypc]. -
@p://www.garant.ru/products/ipo/prime/doc/70836568/

12.1.2. Ilonoxenue 06 opraHu3auuy U NpoBeseHUH MPaKTHK CTyAEHTOB, 00yuatowuxcst B TYCVYPe, yr-
BEPIKIEHO MEPBbIM NIPOPEKTOPOM 20.11.2014 r. - [anexTponHbIii pecypc]. -
http://old.tusur.ru/ru/education/documents/inside/doc-table. html#14

12.1.3. TlonoxeHue o npeanpusTHsix-6azax MpaKTHK CTyAEHTOB, obyuatommxcs B TYCVYPe, yTeepikneno
NIEPBLIM NIPOPEKTOPOM 20.11.2014 r. — [anexkTponHsIii pecypc]. -
http://old.tusur.ru/ru/education/documents/inside/doc-table.html#14

CornacoeaHa Ha noptane N2 6965



12.2 NonoanuTtensHast 1aTepaTypa

12.2.1. OGopynoBanue [ CO3MaHHS W MCCIENOBaHHS CBOUCTB OOBEKTOB HaHOANEKTPOHUKHK [TekcT]:
yuebHoe nocobue / T. U. anunuuna, U. A. Yucroenosa; MunuctepcTBo 06pasoBanus u Hayku Poccuiickoit
Denepaunv, rocyapcTBeHHas kopropauus « Poccuiickas KOpriopauusi HaHOTEXHONOTUi», ToMcKuit rocyagp-
CTBEHHbIH YHMBEPCUTET CUCTEM YIPABIECHUS U papnoanexTponuku. — Tomck: B-Cnexrp, 2011. - 96 ¢. (2) 7

12.2.2. TexHONOrHUs KPEMHHEBO# HAHO3JIEKTPOHUKH [Teker] : yuebHoe nocobue / T. U. lanununa, B. A.
Karane#i, E. B. Aunenko ; Munucrepcrso oOpa3oBaHus ¥ Hayku Poccuiickoii ®enepaunn, Tomckuii rocy-
AAPCTBEHHbIH YHUBEPCUTET CUCTEM YMNpPaBAEHUS U PafKOSNEKTPOHUKM. - 2-¢ u3A. - Tomek : TYCVYP, 2015. -
319c. (30) —

12.2.3. Cmuprosa K.H. TlpoLecchl MUKpPO- M HAHOTeXHONOMMK. YueBHoe nocobue — Tomck: TYCVYP,
2012. - 183 c. - [anexTpoHHbIH pecypc] .- aapec:
hitp://miel.tusur.ru/index.php?option=com content& % E2%88%93view=article&id=231

12.3. Yue6HO-MeTOAMIECKHE OCOGHS H NporpaMMHOe obecnieyenne

12.3.1. TIpou3BOACTBEHHO-TEXHONOIMYECKAS npaktuka [TekcT]: meTonuueckue ykasanus ans CTYZIEHTOB
IOAroToBkH Mo HanpasiaeHusm 210100 — Dnektponuka u HaHos/eKTpoHuka, 210600 — Hanorexnonorus,
222900 — HaHOTexXHONOrMM U MMKpOCHCTEMHas TexHuka / K. CmupHoBa; MunucTepcTBo 06pasoBanus u
Hayku Poccuiickoii ®enepauyu, Tomckuii FOCYAapCTBEHHbIH YHUBEPCUTET CUCTEM YNPABICHHUS W panuosiek-
TpoHuky, Kadenpa dusuueckoit anexrponnku. — Tomck: [6.1.],2012.- 14 ¢. (20) ~ T S

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE IIPAKTUKH

OcHoBHO# hopMoit NPOXOXKAEHUS NPAKTHKHM SBASETCS HEMOCPENCTBEHHOE y4acTHe 00yuaroLerocs B pa-
00Te CTPYKTYpPHBIX NOApas/ieNeHnii OpraHu3aLuy.

IlpakTyka opranusyercs Beimyckaroleii kapenpol DU3NUECKON 31eKTPOHHKH B COOTBETCTBUM C yueo-
HbIM TiaHoM Hamnpasnenus 28.03.01 «HanoTexHonornn u MukpocicTemHas TEXHHKa», npoduib «HanoTexHo-
JIOTUH B 3JIEKTPOHUKE U MUKPOCHCTEMHON TEXHHUKE:

— Ha BellyCKkarolel kadpenpe @O u npyrux nogpaznenenusx TYCVYPa (HOLI «HanorexHonoruu»);

— B 1aboparopusx, oraenax u uexax HUU (AO HUH I117);

— Ha TNIPON3BONICTBEHHBIX MPENPUATHSX, NPEACTABIAIOUMX IEKTPOHHYIO MPOMBILLIEHHOCTb U CBA3AH-

HbIX C pa3pabOTKOH, U3rOTOBIEHUEM MU HCCIIEN0BAHHEM NpuOOPOB MUKPO- M HAHO3NEKTPOHUKK (AO HITD
Mukpan, AO HII® «ITontocy).

. /éj&;\/ 10
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MpunoxeHue K paboueii nporpamme
®epepanbHoe rocyaapcTseHHoe GrogyeTHoe 0b6pasoBaTenbHoe yupexaeHue
BbICLLIEro obpasoBaHus

«TOMCKWW rOCYAAPCTBEHHbI YHUBEPCUTET CUCTEM YMNPABJIEHUA U
PALIMO3/TIEKTPOHUKU» (TYCYP)

YTBEPXJIAIO
IIpopekrop mo yue6Hoit paGore

4/ s &) M. E. TposH
« » 2016r.

®OH/] OLIEHOYHbIX CPEACTB 110 YYEEHOM ANCLINI/INHE (TPAKTUKE)

lMNpousBoacTBeHHas NPaKTUKa:

NPaKTUKa No NoayyYeHUro npodeccuoHanbHbIX YMEHUIK U onbiTa
npodeccMoHanbHOM AeATEe/IbHOCTU

YpoBeHb OCHOBHO 06pa3oBaTenbHOM NporpaMmmbl 6akanaspuar
Hanpasnenue(s) nogrotosku (cneumanbHocrs)

28.03.01 HaHOTEXHONOIMU U MUKPOCUCTEMHAS TEXHMKA

Mpodunb(m) HaHOTEeXHONOrMK B 3/1IEKTPOHUKE U MUKPOCUCTEMHOM TEXHUKE

®opma obyueHnsa oyHas

dakynbrer 3N1eKTPOHHOMK TeEXHUKM (PIT)
Kadepgpa dusnyeckoit anekTpoHmku (d3)
Kypc 3 Cemectp 6

YuebHblii nnaH Habopa 2013, 2014, 2015, 2016 roaa

3auer cemectp Ond. 3auer _ 6 cemectp

SK3ameH cemecTp

Paspaborunku: npodeccop xabenpsr Cmupros C.B.

nouent kapenper @D Yncroenosa M. A.

Tomck 2016
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1 Beenenne

@onyn onenounsix cpencts (POC) spusercs NPUIOKEHUEM K pabouel mporpamme
IPaKTHKH «[IpOM3BONCTBEHHAS MPAKTMKA: IIPAKTHKA TIO NONYYEHHIO IpodeccroHaNbHbIX
YMCHUH M OTBITA MPO(ECCHOHANLHON JESTENHOCTH» H IPENCTABISET COBO COBOKYITHOCTB
KOHTPOJILHO-M3MEPHTC/IBHBIX MaTepHaloB (THIIOBBIE 3a1a9d (3aJaHus), KOHTPOJBHBIE paGoThL,
TECTBI M JIp.) ¥ METONOB MX WHCIIONB30BAHMS, MPENHASHAYEHHBIX UL U3MEDPEHUS YPOBHSI
AOCTIKCHUS CTYNEHTOM yCTAHOBIEHHBIX PE3YIBTATOB 00y IEHHS.

®OC no aucnummuae «[IpousBonCTBeHHAS [IPaKTUKA: TPAaKTUKA IO MOJYYEHHIO
IPO(ECCHOHANLHBIX YMEHHH U OMBITa MPODECCHOHATBHON JeATeIbHOCTI UCIIONB3YETCS TIPH
IPOBEIICHAHM TEKYIIETO KOHTPOIIs yCIIEBACMOCTH M MPOMEXKYTOYHOM aTTECTAIMH CTYISHTOB.

Ilepeyens 3aKpemyIeHHbIX 3a AUCIMIUTMHON «[IpOH3BOICTBEHHAS IIPaKTHKA: TPAKTHKA I10
TIONY9CHHIO IMPOGECCHOHANBHBIX YMEHHM M ONBITa NPOMECCHOHATBHON NeATeTbHOCTH
KOMIIETEHLIMH TPUBENCH B TadmuIe 1.

Tabsuna 1 — IepedeHs 3aKpenyieHHBIX 32 THCHUILIMHON KOMIIETeH I

JTansl popMHpPOBARKS

Kon DopMy.IHPOBKA KOMIIETEHIIMH
KOMIIeTeHIIHH
IIK-3 TOTOBHOCTBIO aganusupoBats  H | Jlomken 3HaTh [IPUHIIUIIBI
CHCTEMAaTU3UPOBATh pe3ynbrarel | OpraHu3alliK Hay4HO-
HCCTeNOBAHHiA, npezcTapnsTy, | ACCIENI0BATENBCKOM M OIBITHO-

KOHCTPYKTOPCKO# pabOTEI.
JloJoxeH yMeTh ycTaHaBiIHBarh CBA3b
NOJY4EHHBIX TEOPETHYCCKHUX 3HAHMIMA

MaTepuabl B BHAE HAYIHBIX OTYETOB,
ITyOIUKAITHii, Ipe3eHTaluii;

%} MIPaKTHYECKHUX HaBBIKOB,
IpAOOPETAEMBIX TIPU IPOXOXKICHUH
IPaKTUKH.

JlolkeH BIafeTh HaBBIKAMH aHaIn3a
M CHCTEMaru3alluy  pe3ylbTaToB
HCCIIeIOBaHUH, NPEACTaBIATh
Marepuaisl B BUJE HAYYHBIX OTYETOB,
nyOnuKanuii, Ipe3eHTanwi.

IIK-8 TOTOBHOCTBIO HCIIONB30BaTh 0a3oBble | JlomkeH 3HATh 0a3oBbIe
TEXHOJIOTUYECKIE IIPOLECCHI u | TCXHOJIOTHHECKHUE IIPOLECCHI
MOHEHTOB MHUKPO- U
obopymoBanme,  mnpuMeHsemble B | ASTOTOBICHUSI KOMIIO p
se Marepranop. | FAHOCHCTEM.
IIPOM3BOACT
P s p > | JlomxeH 3HATh 0azoBoe
KOMIIOHCHTOB HaHO- ¥ | rexmomormgeckoe obopynoBanue,
MUKPOCHCTEMHOH TEXHUKH; IpUMEHSEMOE B  IIPOU3BOICTBE

MaTepuaioB, KOMIIOHCHTOB HAaHO- H
MHKPOCHCTEMHON TEXHUKH.

Homxen 3HaTh CTPYKTYpPY
NIPEIIPUSITHS, byHKIIAN €ero
MOApAa3AECNEHU, WX B3aUMOCBSI3b WU
TIOTYWHEHHOCTb.
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Jlo/oKeH 3HaTh IpaBHIIA OXPAHEI TpyZa
U TEXHUKH O€30IIaCHOCTH Ha paboueM
MecTe.

Jlomxen YMETH HCIIOJIb30BaTh
obOpynOBaHKE, NpPHMEHSEMBIE B
IIPOM3BOJICTBE MaTepuaioB,
KOMIIOHEHTOB HaHO- u
MUKPOCUCTEMHOMN TEXHHUKH;

JlomkeH BIageTh  [PaKTHYECKUMH
HaBBIKAMH BBIIIOJIHEHHS OTIEIBHBIX
TEXHOJIOTUYECKHUX oleparwif
H3TOTOBIICHUS HaHo- u

MHKPOCTPYKTYP.

IIK-9

TOTOBHOCTBIO HCIIOJIb30BaTh 0a30BOE
KOHTPOJIIbHO-U3MEPHUTENLHOE

00OpYIOBaHUE ISl METPOJIOTHYECKOTO
obecnieyeHus UCCIIEIOBAHMMN 7§
IIPOMBIITIIICHHOTO IIPOU3BOJICTBA
MareprajgoB U KOMIIOHEHTOB HAHO- U
MHKPOCHCTEMHOM TEXHUKHY;

Homken 3HaTh 6a30BOE KOHTPOIBHO-
U3MEPHUTEIIEHOE OO0OpYNOBaHME IUIS
METPOJIOTHYECKOTO obecnieyeHus
IIPOMBIIIIEHHOI'O IIPOU3BOJICTBA
MarepuaioB ¥ KOMIIOHEHTOB HaHO- U
MHKPOCHUCTEMHOM TEXHHKH.

Homxen YMETh OCYIIECTBIISTh
OIepalOHHBINA KOHTPOIIb
IIPOU3BOICTRA MaTepHaioB u
KOMIIOHEHTOB HaHO- u
MHKPOCHUCTEMHOM TEXHUKH.

JloJokeH BIaneTh HaBBHIKAMH pPaGOTHI
Ha KOHTPOJIBHO-U3MEPUTEIHHOM
o0opynoBaHuU u IpUeMaMu
00pabOTKH PEe3yIbTATOB H3MEPEHHS.

IIK-10

TOTOBHOCTBIO
COBPEMEHHOM
o0opynoBaHuwy,
IIPOU3BOICTBE
KOMIIOHEHTOB HaHO- 7§

pabotarb Ha
TEXHOJIOTHYECKOM
HCIONB3YEMOM B
MaTepHaioB u

MHUKPOCUCTEMHOMN TEXHHUKH.

Jomxen 3HaTh COBPEMEHHOE
TEXHOJIOTHYECKOE obopynoBaHnue,
UCTONB3YEMOM B IPOH3BOICTBE
MaTepuajoB ¥ KOMIIOHEHTOB HAHO- H
MHKDPOCHCTEMHOH TEXHHKH.

JIOJDKEH YMETh OCBOMTH M BBHIIONHSTH
TEXHOJIOTHYECKHAE  OIlepaluy  Ha
3aKPEIJIEHHOM 3a CTYIEHTOM MeCTe.
[omxen BIAJIETh HAaBBIKAMH
pa3paboTKH  ONEPalHOHHBIX  KapT
U3TOTOBICHUS M3NEIUH MHKPO- H
HaHOCHCTEMHOH TEeXHHUKH.

2 Peanms anus KOMIIETeHIUH

Komnerennnsa ITK-3

TOTOBHOCTLIO AHAJIU3HUPOBATH H

CHCTEMaATU3UPOBATH Pe3yabTaThI

HCCJ’Ie,IIOBﬁHHﬁ, NpPEACTaBIATH MaTepHAJbl B BHIE HAQYy4YHBIX OTY€TOB, HyﬁﬂHKaHHﬁ,

Nnpe3eHTanui
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Hns  hopMHPOBaHHS KOMIETEHINH HeOOXOMIMO OCYIIECTBUTH DS 3TAlOB. DTaIbl

(bOpMI/IpOBaHI/ISI KOMIICTCHIIUH, HOPUMEHSIEMBIE IJISI 3TOrO BHJBI 3aHATHN U HCIIONIb3yEMBIC

CPeICTBa ONCHUBAHMUS IIPEICTABIIEHE] B TA0IHIIE 2.

Tabmana 2— Sansr GopMHPOBAHNS KOMIIETEHIHH 1 HCII0JIb3yeMBbI€e CPeICTBA OLeHHBAHUS

Buae! 3ansaruii
paboTa CTyIeHTOB

paboTa CTyaeHTOB

1. Cocras 3HaTh Yversn Baaners
3HaeT IPUHIUIGBI | YMeeT ycraHaBnuBarh | Brnameer HaBBIKAMH
OpraHu3aIuu CBSI3b IOJIYyYEHHBIX | aHa/IM3a u
Hay4YHO- TEOPETUUYECKUX CHCTEMaTH3AINN
HCCIIEI0BATENIBCKOM 3HAHUU U | pe3yibTaroB
Conep:xanue u ONBITHO- | MPaKTHYECKUX HCCIIeIOBaHUN,
3TanoB KOHCTPYKTOPCKOM HaBBIKOB, IIPECTABIATE
paboTHL NpUOOPETaEMBIX HpH | Marepuasbl B BHIE
IIPOXOXKICHUHU Hay4HBIX  OTYETOB,
IIPaKTHKH. IyOIMKaIUiA,
MIpe3eHTalui.
CamocrosTensuas CamocrostensHast | CamocTosTenpHAs

paboTa CTyneHTOB

CobecenoBanue ¢
PYKOBOJIUTEIIEM OT

Hcnoan3yembie TP,
cpencraa
pen Otuer o mpaxTHKe.
OLICHUBAHHSA

3amura oTyeTa mo
IIPaKTHKE.

CobecenoBanue ¢
PYKOBOJIUTEIIEM OT
IPENIPUSITHS.

OTueT no mpaxTHKe.
3ammuTa oT4eTa 110
IIPaKTHKE.

CobecenoBanue ¢
PYKOBOOHUTEIEM OT
NIPEANPUSITHS.

OTueT 1o mpakTukKe.
3anuTa oT4eTa 1o
MIPaKTHKE.

O6HII/I6 XapaKTEPUCTUKM ITOKa3aTeneu u KPUTEPUEB OLCHUBAHHUS KOMIICTCHIIMM Ha BCEX

JTanax IpuBeNeHBI B TabuIe 3.

Tabanua 3 — O6mue XapaKTepPHCTHKH MOKAa3aTe/iell 1 KpUTEPHEB OLleHUBAHHUS

KOMIICTCHIIHNH IO 3TalmamM

Iloxa3arenu u 3HATE VRETE Baaxersb
KPHUTepUH
Obnanaer O06nanmaetr nuamna-
Gaxrirseckimy 1 30HOM IPaKTHYECKHUX KonTponupyer
) TEOPETUYECKUMHI YMEHUM, TpeOyeMBIX paboTy, IPOBOAUT
OT1in4yHo (BHICOKHUA SHAHMSMA B JUTst A3BHTHS TBOD- OLCHKY,
YPOBeHb) TGRSR, J5 g achon YECKUX PEeIIeHUH, COBEPIIEHCTBYET
obnacta ¢ abcTparupoBaHus AEHUCTBHS pabOTHI
IIOHMMAaHHUEM I'paHuUIl MpoGITeM
IIPUMEHUMOCTHU
. 3HaeT GaKTel, Obnanaer Beper
Xopomro (6a30BbIii TIPUHITMIIEL, JIAATIa30HOM OTBETCTBEHHOCTH 32
YPOBEHB) IIPOIECCHI, 00IIHe PaKTUIECCKIX 3aBepLICHUE 3a/1a4 B
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IIOHATHSA B IIpeNieNiax | YMEHUH, TpeOyeMBIX HCCIICI0OBaHNY,
u3y4aeMoi obactu Ul PELICHUS [IpHCIIOCabIUBaET
OIIPENIEIEHHBIX CBO€ MIOBENICHHE K
pobiemM B o0nacTH 00CTOSITENTECTBAM B
HCCIIeIOBaHUS peleHnn npodieM
Obnanaer
OCHOBHEIMU
YnoBiaerBopuTensHO Paboraet mpu
.. O6napmaet 6a30BEIMEU YMEHHUSIMH,
(moporoswIii IIPSIMOM
O0IIUMY 3HAHUSIMHA TpeOyeMBIMHU IS
YPOBEHb) HaOIMoneHuH
BBINIOJTHEHHUS
IIPOCTBHIX 33724
@opMyNUpOBKa IIOKa3aTeledl W KPUTEPUEB OLEHHBAHMS NAHHOW KOMIIETEHIIHH

IpuBeNeHa B Tabmure 4.

Taﬁﬂnua 4 — Iloka3zarenu u KPpHUTEPpHHA OLCHHBAHUA KOMIIETCHIIMH HA 3Tanax

Tloxkaszarenu u

KpUuTe€puu

3HarTh

YMmern

Baaners

® 3Haem NpUuHyuUnvl

ymeem

® c8006VOHO

op2aHu3ayuu YCMaHaenueamy Ce53o enaoeem
HAy4Ho- NOLYYEHHBIX HABbIKAMU
Uccne008amensve meopemudecKux ananusza u
KOU U ONbIMHO- SHAHUU U cucmemamusa
KOHCMPYKMOPCKO NpaKmu4ecKux yuu
i pabomul HABBIKOS, pe3yibmamos
npuodpemaemvix npu uUccne008anuil
NPOX0AHCOeHUU ,
Otnn4yHo (BHICOKHUIA NPAKMUKU e 80600HO
YPOBEHb) enaoeem
DpasHbIMU
cnocobamu
npeocmasienu
5 Mamepuanos
8 suoe
HAYYHbIX
omyemos,
nybnuxayui,
npe3enmayuti
® 3Haem NMPpUHYUNLL | ®  ymeem e graoeem
opz2aHuzayuy YCmanaeaueams c6s3v HaBbIKAMU
HAay4HO- NOJLYYeHHbIX ananusa u
Xopowo (6azoBbii uccvﬂeaoeameﬂbc mMeopemuHeckux cucmemamusa
o) KOU U ONbIMHO- SHaHUtl U yuu
KOHCMPYKMOPCKO NpaKmu4eckux pe3yibmamos
i pabomeol HABLIKOG, uccne0o8anuil
npuobpemaemvix npu , @ makoice
NpOXOHCOeHUY DPasHbIMU
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NPAaKmuxu

cnocobamu
npeocmasnen
A mamepuanos
6 6uoe
HQY4YHbIX
OmMYEemo8,
nyonuxayui,
npesenmayuil

® O3HAKOMIIEH C

®  yueem pabomams co

e cnocoben

npuUHYyUnamu CNpagoyHOll npeocmasnsam
op2aHuzayuu Jlumepamypoui ons b Mamepuanvl
Hay4HOo- VCMAaHOGNIeHUS C8A3U u
YIoBaeTBOPUTEILHO uccneo0oeamensc mencoy pesyremamol
(TmoporoBbIii KOU U ONbLMHO- meopemuiecKumu uUcc1e006aHull
YPOBEHb) KOHCMPYKMOPCKO SHAHUAMU U 6 suoe
u pabomul pesynomamamu HAY4YHbIX
NpaKmu4ecxkou omuemos,
pabomul nyonruxayui,
npeseHmayuii
2 Komnerenmust ITK-8

IIK-8: roroBHOCTBLIO HCII0JIb30BATH 0a30Bbl€ TEXHOJOTHYECKHE npomeccol M

060py1103aHHe, IIpMMEHsAeMbI€ B IIPOM3BOJICTBE MaTe€pHajioB, KOMIIOHCHTOB HAHO- H
MHKpOCHCTeMHOﬁ TEXHHUKH

Hiist pOpMUPOBaHMS KOMIIETEHIMH HEOOXOAMMO OCYHIECTBHMTH s STAMOB. JTambl
hOpMUPOBAHKS KOMIIETEHIIHH, IPUMEHSEMBIE s 3TOTO BHB 3aHATHH M HCIIONb3yeMbIe
CPEeNCTBA OLICHUBAHUS IPEJCTABICHEI B TAONHIIE 5.

Tabanua 5— ITanel hopMupoBaHHS KOMIIETEHIIMH U HCHIOJIb3yeMbIe CPEICTBA OL€HUBAHUS

Cocras 3HaTL Yvern Baagers
Jomxken 3HaTh | YmeeT HCTIOB30BaTh | Brameer
0a3oBbIe obopynoBaHue, MPaKTUYECKUMU
TEXHOJIOTHYCCKHUE MIPUMEHSIEMOE B | HaBBIKaMU
IIPOILIECCHI MPOU3BOACTBE BBIIIOIHEHUS
HU3TOTOBJICHHUS MaTepHalioB, OTIEIIBHBIX
KOMIIOHEHTOB KOMIIOHEHTOB HAHO- M | TEXHOJOTHYECKUX
MUKPO- U | MHUKPOCHUCTEMHOU olepanui
Conep:xanne i

HaHOCHCTEM. TEXHUKHU HW3rOTOBIICHUS HAHO

dTarnos Jlomxken 3HaTh U MUKPOCTPYKTYP.
0a3oBoe
TEXHOJIOTHYECKOE
o0opynoBaHue,
pUMEHSIEMOE B
IIPOU3BOACTBE
MaTepUaJIoB,
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KOMIIOHEHTOB HaHO-
U MHKPOCUCTEMHOM
TEXHUKH.
Homxen
CTPYKTYDPY
IIPEeNPUATHSI,
GbyHKIIIH €ro
NOOpa3NeleHu, uX
B3aUMOCBSI3b u
[IOMYMHEHHOCTD.
Homxen 3HaTh
[IpaBuIIa OXPaHBI
TPyda ¥ TEXHHKH
Oe3omacHoCTH Ha
pabodeM mecTe.

3HaTh

Bune! 3ansTuii

CamMocrosTenpHas
paboTa CTyIeHTOB

CamocTostensHast pabora
CTYIEHTOB

Camocrostensaas
paboTa CTyaeHTOB

Hcnonabzyembie
cpeacTea
OLICHUBAHHS

Cobecenoranue ¢
PYKOBOAUTEIIEM
IIPAKTUKH OT
Kadenpel.
Cobecenoranue ¢
PYKOBOAMTEJIEM OT
npennpusrtus. Tema
WHIABUYATEHOTO
3a/aHus Ha
npaxTuky. [nan
IIPOU3BOACTBEHHEIX
pabot. Otyer o
IIpaKTHKe. 3amuTa
IIPAKTHKH.

CobecenoBanue ¢
PYKOBOZUTEIEM
IIPaKTHKHU OT Kadeapel.
Cobecenoranue ¢
PYKOBOAUTEJIEM OT
npennpustus. Tema
UHIUBUAYAIEHOTO
3a/1aHUs Ha NIPaKTHUKY.
ITnan mpou3BOACTBEHHEIX
pabot. Otuer 1o
IIPaKTHUKE. 3aluTa
IIPaKTHKH.

Cobecenosanue ¢
PYKOBOIUTEIEM
IIPaKTHKH OT
Kadenpe.
Cobecenosanre ¢
PYKOBOJIUTENEM OT
npennpustys. Tema
MHIVBHIyaTbHOTO
3a/laHus Ha
npakTuky. [Tnan
IIPOU3BOJICTBEHHBIX
pabot. OTueT mo
IIPaKTHKE. 3aluTa
IIPAKTHUKH.

OO1ye XapakTepUCTHKK ITOKa3aTelell U KPUTEPHER OLCHHBAHUS KOMIIETCHIHE Ha BCEX

STalax IPUBEIAEHBI B TAOIHUIE 6.

Tabanna 6 — O6mue XapaKkTepUCTHKY MOKa3aTeel 1 KPpHTEpPHEB OLleHUBAHUSA
KOMIIETEHIMH 110 3TaNam

Iloka3zarenu u

3HaTh Ymersn Baaners
KpHUTepUuHn
Obnanaer Obnanaer nuana-
KonTtpomupyer
baxTHyeckumMu u 30HOM IIPaKTHYECKHX
" . paboTy, IPOBOIUT
O1in4yHo (BBICOKHIA TEOPETUYECKUMU YMEHUH, TpeOyeMBIX i
YPOBEHB) 3HAHUSMU B JUISL Pa3BUTHUS TBOD- %
COBEPIICHCTBYET

oOmacTu ¢

npeneiax u3yyaemoi

YECKUX PEIICHUH,
abcTparupoBaHus

JIEeUCTBUS pabOTHI
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Xopomo (6a30BbIi

NOHUMaHHUEM T'PaHHII npobnem
IPUMEHUMOCTH
Ob6nanaer Beper
HaIIa30HOM OTBETCTBEHHOCTD
3HaeT GakTel, H 32
IIPaKTUYECKHX 3aBepIICHUE 3a71a4 B

IIPUHITHIIBL,

€HUH, TpeOyeMBIX HCCIIEIOBAaHUH
YPOBEHB) HPOLIECCHI, 0bmHe & st , eﬁlegpm . 0. '
IpucnocabIuBaeT
TIOHATHS B MIpeeIax AP P
. OIIpENEEHHBIX CBO€ IIOBEJICHHUE K
H3y4aeMoi obmacTu
pobiieM B obnactu 00CTOSATENbCTBAM B
HCCIICIOBAHHUS peneHnn npobiaem
Obnanaer
OCHOBHBIMH
YooBiieTBOpUTEIBLHO Paboraet npu
- ObnanaeT 6a30BEIMHU YMEHUSIMH,
(moporoBbIii IIPSIMOM
O0IIUMHY 3HAHUSIMHA TpeOyeMBIMH 7St
YPOBeHb) HaOTIONEeHUU
BBITIOTHEHUS
IIPOCTHIX 33784
DopMyTHpOBKA TOKa3aTeNell W KPUTEPHER OICHHBAHMS [AHHON KOMIIETEHIIHH

IIpPUBENEHA B TaOnuIe 7.

Ta6nuua 7 — IlokazaTe I U KPUTEPHH OLEHHBAHUS KOMIETEHIMH HA 3TANAX

Iloxazarenu u

3HaTh Ymern Bragers
KpUTepHu

® 3naem Qusuko- obnaoaem enadeem
Xumuyeckue ouanazoHom NPAKMUYeCKUMU
OCHOBbL NPAKMUYECKUX Ha8vlKaAMU
MEeXHONLO2UYeCKU YMeHutl, mpebyemvix 8bINONHEHUS
X npoyeccos 07151 pabomwl HA OmOeNbHbIX
U320Mosnens. obopyoosanuy, MEXHOI02UYECKUX
KOMNOHEHMOB NPUMEHSIEMOM 8 onepayutl
MUKPO- U npou3eo0cmee U320MOGNeHUS HAHO-
Haunocucmem, Mamepuanos, U MUKPOCMPYKIMYD

® 3Haem KOMHNOHEHMO8 HAHO- U
MEXHOJI02UYeCKO MUKPOCUCTNEMHOT

OtimmaHo (BBICOKHiA e obopyoosarue, MEXHUKU,
YPOBEHB) npumensiemoe 6 ymeem

npouzeoocmee CamocmosmenvHo
Mamepuanoa, 8bINONHAMb
KOMNOHEHMO8 NpoU3B00CMEEHHbIE
HaHo- U 3a0anus no
MUKDPOCUCTNEMHO MEXHONLO2UYEeCKO
Ul MeXHUKU, noo020moeke

® 3naem UCNONB3YEeMO20
cmpykmypy obopyoosanus
npeonpuamus,
@yHuxyuu e2o
noopasoeneHu,
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UX 63AUMOCBS3b U
NOOYUHEHHOCb,
3Haem npasuia
oxpawnsl mpyoa u
MeXHUKU
bezonacrnocmu
Ha pabouem
Mecme

Xopomo (6a30BbIii
YPOBEHB)

3Haem
MEXHON02UYeCKY
e npoyeccwl
U320MOBLEH U
KOMNOHEHMO8
MUKPO- U
HaHocucmem;
3Haem
MEXHONI02UYeCcKo
e obopyooeanue,
npumMeHnsemoe 6
npoussoocmee
Mamepuanos,
KOMNOHEHMO8
HAHO- U
MUKPOCUCEMHO
U MEeXHUKU,
3HAem NPUHYUnvl
SKOHOMUKI,
opeanuzayuu u
ynpasnenus
npOU3B00CMEOM;
3Haem npasuia
OXpanvl mpyoa u
MexXHUKY
besonacrnocmu
Ha pabouem
Mecme.

ymeem ucnonvL306amso
obopyoosanue,
npumensemoe 6
npouszeoocmee
mamepuanos,
KOMHNOHEHMO8 HAHO- U
MUKPOCUCMEMHOU
MEXHUKU

enaoeem
NPaAKMUYecKumu
HABbIKamu
BbLNONIHEHUSA
OMOeNIbHBIX
MEXHON02UYECKUX
onepayuii
U320MOGIeHUA HAHO-
U MUKPOCMPYKMYp

VYiaoBierBopuTeabHO
(moporoewprit
YPOBEHb)

umeem
npeocmasienue
0 0a306vbix
MEeXHON02UYeCKY
X npoyeccax
U320MOBLeHUS
KOMNOHEHMO8
MUKPO- U
HaHocucmem;
umeem
npeocmasiernue
00 ocHO6HOM
MEXHONI02UYeCKO
M 0bopyoosanuuy,

Ymeem ucnonv306ams
obopyoosanue,
npumensemoe 6
npouzeoocmee
mMamepuanos,
KOMNOHEHMO8 HAHO- U
MUKDOCUCEMHOU
MEXHUKU NOO NPIMbIM
HabnooeHuem
UHDICEHEepA-MeXHOL02a

umeem
8bINONHEeHUS.
omoenbHbIX
MeXHONI02UYECKUX
onepayuti
U320MOBNEHUS HAHO-
U MUKpoCmpyKmyp
noo NPAMbIM
Habnwoenuem
uMdICeHepa-
mexHon0zq.

HABBLIKU
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npuMensemom 6
npouseo0cmee
mMamepuanos,
KOMNOHEHMO8
HaHO- U
MUKDPOCUCTNEMHO
U MEeXHUKU,

® umeem
npeocmasienue
0 cmpykmype
npeonpusmus,
OCHOBHbBIX
dynuxyuii eco
noopasoeneHui u
UX 83AUMOCES3U;

®  3Haem nmpasuna
OXpawuvl mpyoa u
MeXHUKU
bezonacnocmu
Ha paboyem
mecme

ITK-9:

TOTOBHOCTLIO

Komnerenuus ITK-9

HCIIOJb30BaATH

0azoBoe

KOHTPOJIbHO-U3MEPHUTEIBLHOE

000pyI0oBaHHE 1S METPOJOTHYECKOro 00ecHedeHHs] HCCAETOBAHMI H MPOMBIILICHHOTO

IPOU3BOACTBA MAaTCPHAJIOB U KOMIIOHEHTOB HAHO- U MI/IKpOCI/ICTeMHOﬁ TEXHHKH

Jnst hopMupOBaHUS KOMIIETCHIHH HEOOXOMMMO OCYIIECTBHTH DS STANOB. DTAIbI

Q)OpMHpOBaHI/IH KOMIIETCHIIUM, IIPUMECHAEMBIE JIJISI 3TOTO0 BHUIBI 3aHITUH U HCIIOJIB3YEMBIC

CpeACTBa OLICHUBAHMS IIPEACTABIICHE] B Ta6JII/II_IC 8.

Tabmuua 8- Jransr popMUPOBAHNS KOMIIETEHIHH H HCIOJIb3yeMbIe CPEACTBA OLEHUBAHUS

Cocras 3HaTH Ymern Baangers
3HaeT 0azoBoe | YMmeeT ocymecTBisTh | Biameer HaBpIKamu
KOHTPOJILHO- OTIEpaIlMOHHBIN paboThI Ha
H3MEPHUTENBHOE KOHTPOITb KOHTPOJIBHO-
obopymoBaHHE s | TIPOM3BOACTBA HU3MEPUTETHHOM
METPOJIOTHYECKOTO MaTepuajoB U | obopymoBaHHH U

Conep:xanne obecnieueHus KOMIIOHEHTOB HAHO- U | NpUeMaMHu

3TanoB IIPOMBIIIIIEHHOTO MHUKPOCHCTEMHOMN 00paboTku
IIPOU3BOJCTRA TEXHUKH. pE3yJIBTaToB
MaTepuajoB u HU3MEPEHHSL.
KOMITOHEHTOB HAHO-
M MHKPOCUCTEMHOMN
TEXHUKHU
CamocTosTenpHas CamocrosTenpHas CamocrosiTenbHast

Buael 3angaruii

paboTa cTyneHTOB

paboTta CTyIeHTOB

paboTa CTyIeHTOB
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Hcnons3yembie
cpeacTBa
OLleHHBAHHUSA

CobecenoBanue ¢
PYKOBOAMTEIEM
IIPaKTUKH OT
Kadenpel.
Cobecenoranue ¢
PYKOBOIUTEJIEM OT
npenupusatus. Tema
HHIUBUAYAIHHOIO
3a/laHug Ha
npakTuky. [lnan
IIPOU3BOACTBEHHBIX
pabot. OTueT 1o
[IpaxTUKe. 3aImuTa
OTYeTa IO MPAKTHUKE.

CobGecenoBanue ¢
PYKOBOIHTEIEM
[IPAKTUKH OT
Kadenpsl.
CobecenoBanue ¢
PYKOBOAMTENEM OT
npennpusatus. Tema
UHIUBHIYAJIEHOTO
3a7]aHus Ha IPAKTHUKY.
[Inan
IIPOU3BOJCTBEHHBIX
pabot. OTueT mo
IPaKTHKE. 3alluTa
OTYeTa NMPAKTHKE.

Cobecenopanue ¢
PYKOBOZIUTENIEM
IIPaKTAKH OT
Kadenpel.
Cobecenopanue ¢
PYKOBOZIUTENEM OT
npeamnpustus. Tema
UHIUBUTyaTbHOTO
3a/laHus Ha
npakTuxy. [Inan
IIPOM3BOICTBEHHBIX
pabot. OTueT mo
IIPaKTHKE. 3aluTa
OTHYETA II0 NIPAKTHKE.

O6IJ_II/I€ XapakKTePHUCTUKU MOKa3aTeled U KPUTCPHUEB OLICHUBAHUS KOMIIETCHIIMH HA BCEX

STanax IpUBEICHBI B Tabmie 9.

Tabmnna 9 — O0mue xapaKTepHCTHKY MOKa3aTeNeil M KPHTEPHEB OLECHABAHUS
KOMIIETeHIIHH 10 3TanaM

Iloka3zarenu u

KpETEpHR 3uare YmerTh Baagers
Obnanaet
OO6nanaer nuana-
baxTudeckumMu u
————— 30HOM NIPaKTHYECKUX Kontpomupyer
OT1inyHO (BHICOKHIA SiaHI/IHMI/I B YpaSEwA, TPEOyeRgX e
. JUI Pa3BUTUS TBOP- OIICHKY,
YPOBEHb) npenenax u3ydaeMoi -
OBIACTH © YECKUX PEIICHHUH, COBEPIIEHCTBYET
e ———— abcTparupoBaHust JNEUCTBUS pabOTHI
P pobiem
IPUMEHUMOCTH
Ob6namaer beper
Sraer darr IMara3oHoM OTBETCTBEHHOCTH 3a
’ IIPaKTHYECKUX 3aBepIIEHUE 3a/1a4 B

Xopomo (0a30BbIii

IIPUHITHIIBL,

€HHH, TpeOyeMbIX HCCIIENOBAHHHI
IIpoLecChl, o0tme ™ > TPeOy ’
YPOBeHb) IUISl pelIeHus IIpHucrocadIrBaeT
IIOHATHS B Ipeaeax
. OIIPENEIECHHBIX CBO€ IIOBEJICHHUE K
H3y4aeMoi obnactu
npobiem B o0nacTu 00CTOSITENNECTBAM B
HCCIIETIOBAHUS pelIeHny npodieM
Obnamaer
OCHOBHEIMH
YnoBJieTBOpUTEILHO Paboraer mpu
- Ob6nanmaer 6a30BLIMH YMEHUSIMHU,
(moporoBbIit IIPSIMOM
O0IUMU 3HAHUAMHU TpeOyeMbIMU ISl
YPOBEHb) HaOIroneHuu
BBITIOJTHEHHUS

IIPOCTHIX 3a1a4
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CDOpMy.TII/IpOBKa noKaszareinei u KPUTECPUEB OII€EHWBAHUS JaHHOM KOMIIETECHIIUH

npuseena B Tabmume 10.

Tabmunma 10 — IMoka3arenu u KPHTEPUH OLEHHBAHUS KOMIIETCHIIUHN HA 3Tanax

Iloxa3arenu n

KPUTepUn

3uars

Yvers

Baangers

Otinyno (BuIcOKHUiA
YPOBEHb)

3Haem 6az060e
KOHMPONbHO-
usmepumenvroe
obopydosanue
oA
MeMPONO2UYECKO
20 obecneyenus
NPOMBLULTEHHO20
npou3zeo0cmea
mMamepuanos u
KOMNOHEHMO8
HaHO- U
MUKPOCUCTNEMHO
U MEeXHUKU
3Haem memoowl
obpabomxu
pe3yibmamos
usmepeHu,
3Haem memoowl
OYeHKU
nozpeutnocmu
UMepeHus

® yYmMmeem OCYu ecmenimo

ONepayuoHHbL
KOHMPOIb
npouseoocmea
mMamepuanos u
KOMANOHEHMO8 HAHO- U
MUKPOCUCMEMHOT]
MeXHUKU

® gladeem

HasvIKamu
pabomel Ha
KOHMPONbHO-
usmepumenvH
om
obopyooearu
uu
npuemamu
obpabomxu
pesynbmamos
USMeEPpeHUs..

3naem bazosoe

®  ymeem NpoBOOUMb

e graoeem

KOHMPOJbHO- onepayuUoOHHbLI HaBbIKaMU
usmepumenvHoe KOHMPOIb pabomul Ha
obopyooesarue npou3600cmea KOHMPOIbHO-
ons Mamepuanos u UsMepumenvi
MempONLO2UYeCKo KOMNOHEHMO8 HAHO- U om
20 obecneuenus MUKDOCUCMEMHOT obopyoosanu
NPOMbBIULTIEHHO20 MEeXHUKU uu
. npouU3e00Ccmea npuemamu
Aopoue (Dazoeii mamepuanoe u obpabomxu
YDOBEHE) KOMNOHEHMO8 pe3yiemamos
HaHO- U usMepenusl.
MUKPOCUCTNEMHO
Ul MeXHUKU
3Haem memoowl
0bpabomxu
pesynbmamos
UsMepeHul
YioBJIE€TBOPUTENBLHO | UMeem ®  yMeem nposoOUMD e grnadeem
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(moporoBelii ypoBeHsb)

npeocmasienue o
KOHMPONbHO-
UsMepumenbHoOM
0bopyoosaruu 014
Mempono2u4ecko2o
obecneyenus
NPOMBIULIEHHO20
npouseo0cmea
Mamepuanos u
KOMNOHEHMO8 HAHO-
U MUKPOCUCIEMHOTL
MEeXHUKU

UHIICEHEpA-MEXHO102a

ONepayuUoOHHbLI HABbIKAMU
KOHMPOJb pabomel Ha
npouseoocmaa KOHIMPONbHO-
Mamepuanos u usMepumenvy
KOMNOHEHMO8 HAHO- U om
MUKDOCUCMEMHOTU 0bopyoosanu
MEeXHUKU NoO NPSIMbIM u.
Habn0OeHuem

4 Komnerennmsa IIK-10

ITK-10: roToBHOCTBIO PAGOTATH HA COBPEMEHHOM TEXHOJOTHYECKOM obopynoBanum,

HCIIOJIb3YEMOM B IIPOHU3BOACTBE MaTe€pHuaioB ¥ KOMIIOHEHTOB HAaHO- U MHKpOCI/ICTeMHOﬁ

TEXHHKH

Hns GopMUpOBaHHS KOMIETEHIMH HEOOXOIMMO OCYIICCTBUTE pPAJN 3TAoOB. ITambl

@OpMHpOBaHI/IH KOMIICTCHIIUU, IIPUMEHSIEMBIE IS 3TOrO BHUALI 3aHITUM U HCIIOJIb3YEMEBIC

CpelCTBa OLIEHUBAHUS IIPeCTaBIeHs! B Tabmume 11.

Tab6muna 11— dtansl popMupoBaHHS KOMIETEHIHA U HCII0JIb3yeMble CPeACcTBA

OLICHUBAHUS
Cocras 3HaTL Ymernb Baamers
3HaeT COBpPEMEHHOE | YMEeT OCBOMTb U Bnaneer waBeikamm
TEXHOJIOTHUECKOE BBITIOIHSTH paspaboTKu
obopynoBanue, TEXHOJIOTUUECKHE ONEPAIMOHHBIX KapT
UCIIOJIB3YEMOM B | omepanuu Ha | HU3TOTOBJIEHUS
Conep:xanue ”
S TAIIOR MIPOU3BOJICTBE 3aKpEIICHHOM 3a | M3JeMMi MHKPO- U
MaTepHaioB U | CTYIEHTOM MecCTe. HAHOCHCTEMHOM
KOMIIOHEHTOBR HAHO- TEXHUKH.
H MHKPOCUCTEMHOM
TEXHUKHU.
CaMocTosTenpHas CamMocTosTenpHas CamocTrosTensHas

Bunel 3ansruii

paboTa CTyIeHTOB

paboTa CTYIeHTOB

paboTa CTyaeHTOB

Hcnonab3yembie
cpeacTrBa
OLICHUBaAHUSA

CobecenoBanue ¢
PYKOBOIHTEIIEM
IIPAKTHKH OT
Kagenpel.
CobecenoBanue ¢
PYKOBOIHTEIIEM OT
npennpusatus. Tema
HMHIUBHUTYaIbHOTO
3aJaHus Ha

Cobecenoanue ¢
PYKOBOIHUTEIEM
NPAKTHKH OT
Kagenpel.
CobecenoBanue ¢
PYKOBOIHUTEIIEM OT
npennpusarus. Tema
WHIUBUTYaJILHOIO
3aJjaH¥s Ha IPAKTHUKY.

CobecenoBanue ¢
PYKOBOZIUTENIEM
MIPAKTHUKHA OT
Kadenpsr.
CobecenoBanue ¢
DPYKOBOIMTEJIEM OT
npenupustus. Tema
VHIUBUIYAILEHOTO
3aJIaHus Ha
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HAHOIILEKMPOHUK MEeXHUKU noo
u; NPAMbIM

e umeem HabnooeHuem
npeocmaeieHue uHdICeHepa-
06 0CHOBHOM mexHono02a.
MexXHON02U4eCcKo
M 060py00B8aHUU,
annapamype,
KOHMPONbHO-
USMEPUMETLHBIX
npubopax u
UHCMPYMEHmMax

3 Tunosbie KOHTPOJIbHbIC 3aJaHUS

JUist peanv3alldd BBINIENEPEIUCICHHBIX 3a/1a4 00y4eHrsl HCIONB3YIOTCS CIEIYIOmue
MaTepHasibl: HHIMBUIyalbHbIC 3aJaHHs HA [IPAKTHKY, nuddepeHIuaTbHbIN 3a9eT.
TunoBsle KOHTPOJNBHBIE 3a[JaHUS WM HHBIE MaTepHalbl, HEOOXOMUMBIE Ul OLICHKH

3HaHuil, yMeHHM, HABBIKOB M (WIM) OINBITA JACATEIRHOCTH, XapaKTepU3YIOIUX 3Talbl
hopMHUPOBAHKS KOMIICTCHIHH B IPOIECCE OCBOCHM 00pa3oBaTeIbHOM IPOrPaMMBI, B COCTaBE:
3.1 BoIoTHeHHe HHAMBHAYAJILHBIX 32JaHU 110 NPAKTHKE:

BEIMOJHEHE WHIUBALYATbHOTO 3a[JaHHs SBISCTCA OCHOBHBIM TIYHKTOM MIPOrpaMMBI
IpaKkTAKA. TeMbl 3aaHui (GOpMUpPYIOTCS, UCXOAS U3 OTACIBHBIX noTpeOHOCTEH MPEANpUATHS U
c ydeToM YueOHBIX IITAaHOB HampaBICHUA 28.03.01 «HaHOTEXHOJOTHM H MHUKPOCHCTCMHAaA
TEXHUKA».

Hpnmepnaﬂ TeMATHKA HHAUBHIYaJdbHbIX 3auaﬂn171:

1. Paspa6otka GOTOMpHEMHOE YCTPOHCTBO AN CIIEKTPOCKOIIHH.

5 MeTon HCCIENOBAHHUSA ONTHYIECKAX CBOMCTB TOHKHX CIIOCB SiO2 B mH(paKpacHOH
00J1aCTH CIIEKTPA.

3. Vccaenoranue MJII1 HaHOCTPYKTYP METOLOM BOJIBT-(hapaJHbIX XapaKTEPUCTHUK.

4. Pa3paboTKa yCTPOMCTBO ISt Ja3epHOH dIIMIICOMETPHH.

5. PazpaboTKa YCTPOHCTBO IS PaMaHOBCKOM CIIEKTPOCKOINH.

6. YCTPORCTBO ISl ONTHICCKON CTIEKTPOCKOTIHH.

7 Vcclle10BaHNe TPAHYIOMETPHIECKOTO COCTaBA HAHOOPOLIKOB momuHODOPA.

8. Mcee[oBanne IOTYIPOBOTHAKOBEIX HAHOTETEPOCTPYKTYD GaN.

9. VccrieoBaHIE MEOTOCTIOMHBIX TOHKOIICHOTHBIX HAHOCTPYKTYp MeTann- SiO2-meTai.

10. VccnenoBanue rpaHyIoMETPUIECKOTO cocTaBa HAHOIIOPOIIKOB JFOMAUHOPOPA.

11. OreHKa TIOTPEIHOCTH H3MEPCHHH MapaMeTpos HAHOOOBEKTOB METOIOM PacTpOBOH
3NIEKTPOHHOM MUKPOCKOTIHH.

12. OreHka nOrperrHOCTH U3MEPEHUH MMapaMeTpoB Hano00BexToB MeTonoM MK ®ypbe-
CIIEKTPOCKOTIHH.

13. OueHka OTPEIHOCTH W3MEpEHHH MapamMmeTpoB HaHOOGBEKTOB METOOM PaMaHOBCKOHU

CIIEKTPOCKOIIHH.
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14. OreHKa OTPENTHOCTH U3MEPEHHUH TAPAMETPOB HAHOOOBEKTOB METOIOM CIIEKTPaIbHON
3JIJ'II/I1'ICOM€TpI/II/I.

3.2 InddepenunannHbIii 3aueT:

ATTeCTalMs 10 UTOraM IIPaKTHKH IIPOBOZIUTCS HA OCHOBAHHMHU 3aIUTH O(GOPMIEHHOrO
OTHCTa U OT3bIBA PYKOBOAUTENS IPAKTUKH.

3amuTa OT4ETa MMEET CBOSH IEBIO BHIICHUTD KAYECTRO 3HAHHH, IOIYYEHHBIX CTYIEHTOM
BO BPEMS TIPOXOXICHHA IPOM3BOACTBEHHOM IPAKTHKH, a aTakke ero YMEHHE TPaMOTHO
U3JIOKHTH CONEPIKAHUE OTUeTA.

OT4eT 3amumaeTcs B KOMACCHH, HA3HAYEHHOM PYKOBOIHUTENEM MTPAKTHKH.

ITo uToram moNOKUTENBHON arTecTaryuu CTYACHTY BBICTaBIseTCS AU hepeHnupoBansas
OLCHKA (OTINYHO, XOPOIIO, YAOBJIETBOPUTEIHHO).

OI_ICHKa IIO TIpaKTUKe IIPUPABHUBACTCA K OILEHKAM IO AUCHUIUIAHAM TEOPETHUYECKOTO

OOyYEeHHMs U YUIUTHIBAETCS TIPU NONBEICHHH UTOIOB IPOMEXYTOYHOM (CECCHOHHOM) aTTecTaliu
CTYICHTOB.

4 MCTOI[I/I‘IBCKPIC MaTepHaJIbl

Jlna obecnedenus mponecca OOyYeHHd M peINeHHs 3a7ad OGyJeHwms HCIIOIB3YIOTCS
CIeIYIOIHE MaTePHAaIbL:
— MCTOIMYCCKHE MAaTepUalbl, ONPENENSIONMe MPOUEAYPHl ONEHUBAHHS 3HAHMM, YMEHHH,
HaBBIKOB U (WMJIM) ONBITA JEATEIHHOCTH, XapaKTEPU3YIOMUX 3STanbl (OPMHUPOBAHUS
KOMIIETEHIIHM, B COCTABE:
MeTtonudeckue Marepuansl:

4.1 OcnoBHas JuTeparypa

4.1.1. @enepanbHelil  rocymapCTBEHHbIHN 00pasoBaTeNbHBIl  CTAaHZAPT  BEICIIETO
00pa3oBaHUs [0 HANpPAaBIEHHIO TOAroToBKE 28.03.01 HAaHOTEXHOJIOTHM M MHKPOCHCTEMHAS

TeXHHUKa(ypOBeHb OakanaBpuara). IIpmkas ot 6.03.2015 L., Nel77. — [anexTponHsii pecypc]. —
http://www.garant.ru/products/ipo/prime/doc/70836568/

4.1.2. Tlonoxenune 06 OpraHW3aNUK ¥ TIPOBENECHAH IIPaKTUK CTYAEHTOB, OOYYAIOIUXCS B
TYCVPe, yrBep)meHo mnepBbIM npopektopom 20.11.2014 r. — [snekTpomHBII pecypc]. —
http://old.tusur.ru/ru/education/documents/inside/doc-table. html#14

4.1.3. IonoxeHne o MpeAIpUITHSIX-0a3ax IIPaKTHK CTYICHTOB, 00y4aromuxcst B TYCVYPe,
YIBEPXKICHO IEpBBIM  mpopektopom 20.11.2014 . — [omeKTpOHHEIN  pecypc]. —
http://old.tusur.ru/ru/education/documents/inside/doc-table. html#14

4.2 lononaATEAbHAS JIMTEPATYpa

4.2.1. OGopynoBaHue 1Ist CO3MAHMS U HCCIENOBAHNS CBONCTE 0OBEKTOR HaHOJ3JIIEKTPOHUKHU
[Texer]: yae6n0€ mocoGue / T. Y. lanwuna, V. A. Hucroenosa; MHHHCTEPCTBO 06Pa30BAHHS 1
Hayku Poccuiickoit ®enepanum, rocymapcreHHas Kopropaiust «Poccuiickast Kopropamus
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HAHOTCXHOJOTHI», TOMCKMH roCynapCTBEHHBIH —YHHBEDCHTET —CHCTEM VIPaBICHUS W
pannosneKTpoHuky. — Tomck: B-Crexrp, 2011. — 96 c. (2)

4.2.2. TexXHOIOTHSA KPEMHHEBOM HAHONEKTPOHHKH [Texcr] : yue6Groe mocobme / T. .
Hanunusa, B. A. Karanei, E. B. Anumenko ; MunHCTEPCTBO 00pa3oBanus U HayKu Poccuiickoit
Qenepanmy,  ToMCKME — rOCYyIapcTBEHHBI — YHHBEDCHTET — CHCTEM YOpaBICHHUS |
PaJIMOSICKTPOHKKH. - 2-¢ u31l. - Tomck : TYCVP, 2015. - 319 ¢. (30)

4.2.3. Cmupnosa K.J. ITpomeccsl MAKpO- B HAHOTEXHOJOTHH. Y4eOHOe mocobue — ToMek:
TYCVP, 2012. = 183 e - [anexTpouHbIH pecype] - aznpec:
http://miel.tusur.ru/index.php?option=com_content& %E2%88%93view=article&id=231

4.3 Yuebno-meToanvecKue N0codus ¥ MPOrpaMMHoe ofecedeHune

4.3.1. Tlpow3BomCTBEHHO-TEXHOMOIHYECKAs paKkTUKa [Teker]: MeTommueckue YKa3aHUs
AJI1 CTYACHTOB NOATOTOBKK MmO HampasneHusM 210100 — DnekTpoHWKa W HAHOIIEKTPOHHKA,
210600 — Hanorexnonorus, 222900 — HaHOTEXHONOTHH M MHKDOCHCTEMHAS TEXHHUKA /
K.J. CvupHoBa; MuHHCTEPCTBO 06pa3soBaHHS M HAayKH POCCHHCKOM Qenepanun, Tomckuit
FOCYNapCTBEHHbIN ~ YHHBEPCHTET CHCTEM YIOPABIEHHS M DajuoOdNeKTpoHuku, Kadempa
usuyeckolt snexTponuku. — Tomcek: [6. n.], 2012. — 14 c. (20)

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKHU

OcHoBHO¥ (OPMO IIPOXOXKICHHST IPAKTHKH SBISETCS HEMOCPEICTBEHHOE YIaCTHE
ofyuarorerocs B paboTe CTPYKTYPHBIX IIOApa3aeNeH il OpraHH3alliH.

Ilpaktika opraHusyercss BbImycKawomed kadempoit @u3mgeckoit OJIEKTPOHUKHA B
COOTBETCTBMM ¢ y4eOHBIM ITaHoM Hampasienus 28.03.01 «HazorexHomorwu u
MHKDPOCHCTEMHAsT TEXHHKa», MPOQUIb «HAHOTEXHOJIOTWH B 3JEKTPOHMKE M MHKPOCHCTEMHOH

TEXHUKE»:
—Ha Bbimyckaromek xaperpe DO u gpyrux nompasmenenusx TYCVYPa (HOILJ
«Hanorexnomorum»);
— B 1aboparopusx, otaenax u nexax HAW (AO HUU III1);
—Ha IIPOU3BOJICTBEHHBIX NPEIIPUATHSIX, NIPEICTaBISIOMIUX 3MEKTPOHHYIO

IPOMBINIICHHOCTD U CBA3AHHEIX C pa3pabOTKOM, U3TOTOBICHHEM HIIH UCCIIENOBAaHUEM IIPUOOPOB
MHKPO- ¥ HaHOIEKTPOHKKH (AO HII® Muxpan, AO HII® «Ilomocy).

CornacoeaHa Ha noptane N2 6965



