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AHHOTALUA

Hucnunnuna «TeopeTndeckre 0OCHOBbl HAHOJUATHOCTUKWY» BXOJIUT B BapUATHUBHYIO YacTh
00pa30BaTeNbHON MPOrpaMMbI TIOJITOTOBKU CTYJEHTOB 10 HampaBieHuo/crenuansHoct «27.03.01
«CranmapTu3anusi M METpPOJIOTHUS »  HampaBieHHOCTh «MeTponorus, CcTraHgapTu3alus,
cepruduxanysy. Jucuurinaa peanuszyercs kadeapoit Neo.

Jucnuninza HaneneHa Ha GOpMUPOBAHUE Y BBHITYCKHUKA

npodeccCHOHATEHBIX KOMITETCHIIUN:

[IK-4 «cnocoOHOCTh OmpenessATh HOMEHKJIATYPy H3MEpSEMbIX W  KOHTPOJIHMPYEMBIX
napamMeTpoB MPOAYKIHMH M TEXHOJOTMYECKUX IMPOIECCOB, YCTAHABIMBATH ONTHUMAJIbHBIE HOPMBI
TOYHOCTH HU3MEPEHHH M JOCTOBEPHOCTH KOHTPOJIS, BBIOMpATh CPEICTBA M3MEPEHUN M KOHTPOJIS;
pa3pabaThIBaTh JIOKAJIbHBIC IIOBEPOYHBIC CXEMBI M IPOBOJAUTH MOBEPKY, KATHOPOBKY, FOCTHPOBKY U
PEMOHT CPEJICTB UBMEPEHUI.

Conepkanre AUCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OpraHu3aluei
METPOJIOTUYECKOTO COIMPOBOXKICHUS TEXHOJIOTMYECKUX MPOLIECCOB MPOM3BOJICTBA, a TaKXKe B
yMeHUU 00OCHOBAaHHO BBIOMpATh COBPEMEHHBIE CPEACTBA M3MEPEHUN U OCYIIECTBIISITH KOHTPOJb
XapaKTEPUCTUK BBIITYCKAEMOM U HKCILTYaTUPYEMOIl HAHOMPOAYKIIUH.

[IpenogaBanue AUCHMILIMHBI TMPEAyCMATpUBAET cleAyromue (GopMbl  OpraHU3aluu
yueOHOro Ipoliecca: JISKINH, TPAKTUUECKHUE 3aHATHS, CAMOCTOSITeNIbHASL paboTa CTyIeHTA.

[IporpamMmmoil TUCUMIUIMHBI TPEAYCMOTPEHBI CIEAYIOUIME BUJbI KOHTPOJS: TEKYIIHUMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.
OO6m1ast Tpy10€MKOCTh OCBOCHHUSI IUCIIMIUIMHBI COCTABIISIET 4 3a4€THBIX eNuHUIIbI, 144 daca.
SA3bIK 00yUYeHUs M0 AUCIUIUIUHE «PYCCKUI».



1. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO JMCUMILINHE

Heau npenogaBaHus TUCHMILINHBI
[lenpro mpernomaBaHus TUCHUILUIMHBI SBISCTCS TOJNYyYEHUE CTYACHTAMH HEOOXOIUMBIX
3HAHUW, YMEHHUHW W HABBIKOB B 00JAacTH METPOJOTUU HAHOTEXHOJOTHH, CPEACTB H3MEpEHUH,
MPUMEHSEMbIX B HAHOJMArHOCTHKE, TMPEJOCTABICHUE BO3MOXHOCTH CTYJIEHTaM pa3BUTh U
MPOJEMOHCTPUPOBATh HABBIKM B OCBOEGHHUU METOJOB M IPOIECCOB BBIMOTHEHUS H3MEPEHHH C
UCTIOJIb30BAaHUEM TPUOOPOB AIIEKTPOHHONM MHUKPOCKONHHM, aHalu3a W OO0pabOTKH pe3ysbTaToB
U3MEpEeHMil B 00J1aCTH HAHOTEXHOJIOTUH.

IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 TUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMHU pe3y/IbTATaAMH 0CBOCHHS 00pa30BaTeIbHOM IPOrPaMMBbI

B pesynaprare OCBOEHHS JAMCHUIUIMHBI CTYIEHT JOJDKEH O0JafaTh CIEAYIOUIMMU
KOMIIETEHLIUSIMU:
[1K-4 «c1ocoOHOCTh OMpeAesITh HOMEHKIATYPY HM3MEpSeMBIX M KOHTPOJIHPYEMBIX MapaMeTpPOB
NPOAYKUUU U TEXHOJIOIMYECKUX IIPOLIECCOB, YCTAaHABIMBATh ONTHUMAJIbHBIE HOPMBI TOYHOCTH
U3MEpPEHUl U JOCTOBEPHOCTH KOHTPOJIS, BBIOMpAaTh CpEICTBA M3MEPEHUH U  KOHTPOJIS;
pa3pabaThIBaTh JIOKaJIbHbIE IOBEPOYHBIE CXEMBI  TPOBOAUTH MOBEPKY, KATHOPOBKY, FOCTHPOBKY U
PEMOHT CPEJICTB UBMEPEHUI:

3HaTb — OCHOBHBLIC HAIIpaBJICHUA HaHOTCXHOHOFHﬁ, IIPHUHIUIIBI pa6OTBI OCHOBHBIX CpCACTB
HU3MCPCHUA, IPUMCHACMBIX B HAHOAUAIrHOCTHUKE, OCHOBLIL 0e30IaCHOCTH B C(pepe HaHOTeXHOHOFHﬁ;.
YMETH — TMPOBOIAHUTH KJ'IaCCI/I(bI/IKaI_[I/II-O HaHOMAaTCpHuaJioB, BBI6I/Ip8.TB in  CU Hucxogsa U3
IMMOCTABJICHHBIX U3MCPUTCIIbHBIX 3a/1a4,

BJIaJICTb HaBbIKaMHU — I[IPHUMCHCHHA HpOCTeI‘/‘H_HI/IX CpeaACTB HU3MCPCHUA, IIPUMCHACMBIX B
HaHOJHArHOCTHUKC,

HUMCETb OIBIT JACATCIBHOCTH — IIPUMCHCHUA KpPUTCPUCB OTHCCCHUA TIPOAYKIHMU K ccbepe
HAaHOWHAYCTPHHU.

2. Mecto nucumMiuinHbl B cTpykrype OIl
Jucuunnrna 6a3upyercs Ha 3HaHUSX, paHee IPUOOPETEHHBIX CTYJIEHTaMH NPU U3YyUEHUU
CIEYIOINX AUCIUIUIMH:
- du3uka,
- Ou3nyeckre OCHOBBI U3MEPEHUH U 3TAJIOHBI,
- Merponorus.
3HaHMs, TOJY4YEHHbIE TpU H3YYEHMM MaTepuana JaHHOM JUCHUIUIMHBI, HMMEIT Kak
CaMOCTOSITENIBHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYEHUH IPYTUX AVCLMILINH:
- B3aumo3ameHsieMoCcTh U HOPMUPOBAHUE TOUHOCTH
- Metoasl U cpencTBa U3MepeHun
- Metposnoruueckoe obecrieueHue >KU3HEHHOTO 1IMKJIa MPOAYKLIUN

3. OobeMm qucnumiannbl B 3E/akagem. yac
I[aHHLIC 06 O6H_ICM O6’beMe AUCHUIIIMHBI, TPYAOCMKOCTH OTIACJIBHBIX BUIO0OB y‘le6H0ﬁ pa60TBI 10

JTUCHUIUIMHE (U paclpeiesieHHe 3TOM TPYAOEMKOCTH 10 ceMecTpaM) MpeAcTaBieHbl B Tabmune 1

Ta6muma 1 — O6beM U TPYI0EMKOCTh TUCITUTUTAHBI

Bun yueOGHOM paboOThI TpynoeMkocTs o
M p Bcero Py

cemecTpam

No7




O0uras Tpy10eMKOCTh 4/ 144 4]/ 144
aucnunnHbl, 3E/(dac)

AyoumopHbsle 3auamus, BCETO 4ac., 12 12
B mom uucne

nexuuu (JT), (4ac) 6 6
[TpakTrueckne/ceMUHAPCKUE 3aHATHS 6 6
(IT3), (qac)

naboparopusie padotsl (JIP), (uac)

KypcoBoii poekT (pabota) (KII, KP),

(dac)

Dk3aMeH, (dac) 9 9
Camocmoamenvhasa paboma, BCEro 123 123
Buj npoMe:kyTOYHOr0 KOHTPOJIS: OK3. DK3.

3aueT, qudd. 3adet, 3k3ameH (3auer,

Audd. 3a4, Ik3.)

4. Conepxanmne TUCHUILIUHBI
PacnipeneieHue TpyA0eMKOCTH JUCHHMILIMHBI 10 pa3eiaM U BUAAM 3aHATHH

PaSIleJ'IBI 1 TEMbI TUCHUIUIMHBI U UX TPYAOCMKOCTH IPUBCACHLI B Ta6n1/1ue 2.

Tabmuma 2. — Pa3aensl, TeMbI JUCIUTUIMHBL U KX TPYJI0EMKOCTb

Jleknun | 113 (C3) JIP KII CPC
Pa3nesibl, TeMbI THCIUTIIMHBI
(uac) (uac) (uac) (uac) (uac)
Cemectp 7

Pasnmen 1. TOH/I, oCHOBHEIC TTOHATHS U 5
onpeeIecHUs 1 -
Paznen 2. HaHoCTpyKTypHBIE MaTepHAIIBI. 5
Paznen 3. KoHconumupoBaHHbIE 7
HAaHOMAaTEPHAJIBI. 1 2
Paznen 4. MonekynsipHble HAHOTEXHOJIOTHH. 5
Paznen 5. Hanodotonuka 1 - 5
Paznen 6. DnekTpoHHAs MUKPOCKOITHSL. 1 5
Paznen 7. CxkaHupyromiasi 30H10Bas 4 10
MUKPOCKOITHSI.
Paznen 8. PaznoBuaHOCTH CIIOCOO0OB 5
MCCJICIOBAHMUS CBOMCTB MaTePHAIIOB 1
Paznen 9. MeTonbl n3MepeHuid CBONCTB 5
HAHOYACTHI] 1 HAHOMATEPHAJIOB.
Paznen 10. OcoOeHHOCTH CTaHAapPTH3AINY B 1 ) 5
pa3BUTUHN HAHOTEXHOJIOTHIA.

HUroro B cemectpe: 6 6 123

HUroro: 6 6 0 0 123




Conep:xanue pa3aesioB U TeM JeKINOHHBIX 3aHATHI
CogeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 3.

Ta6muma 3 - ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHITHI

Homep pazaena Ha3BaHue u conepkanue pa3iesioB U TeM JeKUHMOHHbIX 3aHATHI

TOH/I, ocHOBHbIE MOHATUSA U ONPeieTeHus

Tewma 1 — Kpartkwuit 0630p comepkanuns kypca. OCHOBHBIE 3TaITbl Pa3BUTH
HAHOTEXHOJIOTHI B Halllel CTpaHe U 3a pyOekKoM.

Tema 2 — BeenieHue B TEpMHUHOJIOTHIO HAHOAUArHOCTUKH. OCHOBBI ITOBEICHUS
00BbeKTOB HaHOMUPA. [101X0ABI «CBEPXY - BHU3» U «CHU3Y — BBEPX» K
Paznen 1 - MOJY4YeHUI0 HaHOMaTepuaioB. [IprpoaHbie HaHOpa3MepHbIe 3PPEKTHI 1
CTPYKTYPBHI.

Tewma 3 — Ousnueckne U XuMIIeckre ocodeHHocT Hanomupa. [Ipumepst
HaHOMAaTEPHAJIOB U HAHOYCTPOMCTB. IIpruMepbl HAHOTEXHOIOTUYECKUX
nporeccoB. O030p OTeueCTBEHHON 1 yueOHOW 1 HAYYHOH JIH-TepaTyphl B
0o0nacTH HaHOTEXHOJIOTHH.

HanocTpykTypHBIE MaTepHAJIBI.

Tema 1 — OTkpoiTHE DynnepeHa. AJUIOTpomHbIE POPMEI yriiepoaa — rpadur,
anmasz, kapouH, rpaden, aMoppHBIN yriepo, ¢yiepeHsl, HAHOTPYOKH.
OcHoBHBIE (PU3UKO-XUMUYECKHE CBOHCTBA (YIIIEPEHOB, COCTUHEHHUS Ha X
OCHOBE.

Tewma 2 — OcHoBHBIE HAHOOOBEKTH. HaHOTpYyOKH. CTPyKTypa OTHOCTEHHBIX H
MHOTOCTEHHBIX HaHOTpyOOok. HaHOTpyOOK. MeTopl mony4eHusi HAaHOTPYOOK
IIpumeHeHne HaHOTPYOOK.

Pa3nen 2

KoHncoananpoBaHHble HAHOMATEPHUAJIbI.

Tema 1 — Hanokpucramnmaeckne Matepuansl. Kiiaccudukanys, METO b
MOJIyYEHHUS] HAHOKPUCTAUINIECKUX MaTepuasioB. OCHOBHbBIC (PU3NIECKUE
CBOICTBAa HAHOKPUCTAIUTMYECKUX MAaTEPHUAIOB U X IIPUMEHEHIES

Tema 2 —. HaHOKOMIO3UTHI U HAHOTIOPUCTBIE MaTepHualibl. OCHOBHBIE
MIPUMEHEHUST HAaHOKOMITI03UTOB. CyOHAHOTIOPUCTHIE M HAHOTIOPHUCTHIC
MaTepHabl HA OCHOBE I[COJTUTOB.

Tema 3 - MaruutHele HAaHOMaTepuaibl. MarHUTHbIE HAHOYACTHIIBL,
cymnepriapaMarHeTi3M, MarHUTHBIE JKUIKOCTA. HaHOKOMIO3UTHI ¢ THTAHTCKUM
MarHUTOCOIIPOTHUBIICHUEM.

Pasznen 3

MouJiekyJisipHbIe HAHOTEXHOJIOTHH.

Tema 1 — @yHKINU MONEKYISAPHBIX HaHOTEXHOMOTUH. [loHsATHE
MEXaHOCHHTE3a, aBTO- U caMOCOOpKHU. I [prHIUIIBI pabOTHI MOJIEKYIAPHBIX
Paznen 4 acceMOJIepoB Ha IPUMEPe OMOIOTHYECKUX CUCTEM.

Tema 2 — IIpocTeiiie MoJIEKyJIIpHbIE MAllIMHBI HA TIPUMEpE
CyNpaMoJeKyIApHBIX cucTeM. CIocoOb!l YyIIpaBIeHUs! MOJIEKYIIS PHBIMHU
MaIlIHHAMHU.

Hanodoronnka

Tema 1 — [IpusHaku HaHohoTOHUKH. JIoKanu3anus cBeTa B IPOCTPAHCTBE.
Knaccudukanys TUIIOB JOKaNIU3alUKM CBETa B HAHOMETPOBOM MacIiTade.
IloBepxHOCTHBIN TIIa3MOHHBIN pe3oHaHc. CKaHUPYIOMUI ONTHYECKUN
MHUKPOCKOII.

Tema 2 — Knaccudukanus onTudeckux HaHoMaTepuanoB. KBaHToBas
JIOKaJn3anus 3JeKTpoHoB. ONTHUYECKHE CBOMCTBA HAHOMETPOBBIX KBAaHTOBBIX
cTpykTyp. [Inmazmonuka.

Pasznen 5




Homep paznena

Ha3Banue u CoAcpKaHue pa3acjioB U TEM JIEKIIMOHHBIX 3aHATHI

Pasznen 6

DJIeKTPOHHAS MUKPOCKOMHSI.

Tema 1 — BeneHue B 3€KTPOHHYO0 MUKpocKonuto. [TpunHuyn neicteus u
CTPYKTypHasi cxema 3JeKTPOHHOI0 MUKpocKona. MeToab! moiaydeHus
n300paxeHns. DJIEMEHTHI 3JIEKTPOHHOI'O MUKPOCKOIIa 1 OCHOBHBIE
napametpsl. Knnaccudukanus 3JeKTpOHHBIX MUKPOCKOIIOB.

Tema 2 — [IpocBeunBaromas anexkTponHas Mukpockonus (II9M). CriocoOst
MOJYYeHU ITy4YKa 3JeKTPOHOB. OCHOBHBIE PeXXUMBI padoThl [IOM.

Tema 3 — CkaHupyromuii (pacTpoBbIif) 3NeKTPOHHBIH MUKpockot (POM).
Cxema curnanoB B POM. IIpoBeaeHne XMMHUYECKOTO U CTPYKTYPHOTO aHaIN3a
¢ momobto POM. Meton GpokycHpoBKH 3JIEKTPOHHOTO MTOTOKA.

Pasznen 7

CraHupyonasi 30HA0Basi MUKPOCKOMUSI.

Tema 1 - YcTpoiicTBO M IPUHIIUT ACHCTBUSA CKAHUPYIOMIETO TYHHEIBHOTO
MUKpockoma. OCHOBHBIE PeKUMBI PadOThl. BO3MOKHOCTH M OrpaHUYCHHS
CKaHUPYIOLIEN TYHHEIbHON MUKPOCKOIIUH.

Tema 2 - YCTpoHCTBO U IPUHUUI ACUCTBUS CKAHUPYIOIIETO ATOMHO-CHIIOBOTO
MHUKpocKona. OnTudeckuii cuiioBoil ceHcop. CUIIbI MEXKATOMHOTO
B3auMoJeiicTBUs. HazHaueHne 1 MpUHIHIIBI AeWCTBHSI 00paTHOH CBS3H.

Tema 3 — OcHOBHBIE TUITBI CKaHEPOB. CBOKCTBA MPUMEHSAEMBIX
MbE30KEPAMHYECKUX MaTepruanoB. OCHOBHBIE THUIIBI KAHTHIIEBEPOB,
HCIIOJIb3YEMBIX B aTOMHO-CHUJIOBOM MUKPOCKOIINHU, UX IMapaMETpPhI.

Pasznen 8

PasHoBHIHOCTH CIIOCOOOB MCC/IeI0BAHNS CBOWCTB MaTepHaIoB

Tema 1 — OCHOBBI UCCIIETOBAHUS MEXaHUIECKUX CBOMCTB MaTEPUAIIOB.
UccnepoBanre MarHUTHBIX CBOMCTB MaTepUajoB.

Tema 2 — MccnegoBanue 3JeKTPUYECKUX CBOMCTB MaTepuanoB. MUKpOCKOIIHS
JIEKTPOCTATHUECKUX CUII. MUKPOCKOIIHNS TOBEPXHOCTHOTO MTOTEHIMATIA.

Tewma 3 - MccnenoBanne onTHYECKUX CBOWCTB MaTepHaiioB. CkaHHUpyroIas
ONITUYECKAs MUKPOCKOMHS OrKHET0 10J1s. OCHOBHBIE PEXUMBI PabOThI
CKaHHPYIOIIET0 MUKPOCKOIIA.

Pasznen 9

MeToabl u3MepeHuii CBOMCTB HAHOYACTHI 1 HAHOMATEPHAJIOB.

Tema 1 — KocBeHHbIe MeTOABI U3MEPEHUN, CTIEKTPOCKOIUYECKUE METOIBI
HCCIIEJIOBAHUS XapaKTEPUCTUK HAaHOMATEpUaIoB. METOIbl ONIpeIeSICHHS
F€OMETPUUYECKUX Pa3MEPOB HAHOUYACTHII.

Tema 2 — OCHOBHBIE TEXHOJIOTUYECKUE MTpoLecchl. [IpuHIUIIBI 1 METOABI
MUKpOIUTOrpaduu ¥ HAaHOJIUTOTpahuH. DIEKTPOHHAS TUTOTpadus.

Tema 3 — Uucteie momereHus. BBeseHue B TEXHOIOTHIO YUCTOTHI. [IpUHITUTIET
MOCTPOCHUS ¥ KOHCTPYKTHUBHBIE OCOOCHHOCTH YHUCTHIX TOMEIICHHUH.
Knaccuduxkarys yucteix nomenienuii. OnpeaeneHre KOHIEHTPAIUH

COJIEp )KaHUs YaCTHII.

Paspgea 10

Oco0eHHOCTH CTAHAAPTU3ANMHA B PAa3BUTHH HAHOTEXHOJIOTHH.

Tema 1 - IIpo6remMbI 5K0JIOTHH, TOTEHINATHHBIE PUCKH, CBSI3aHHBIE C
pa3BUTHEM HaHOTEXHOJOTHIH. OTpaciu u cepbl MPUMEHEHUS
HaHOTeXHOJIOTHA. OCHOBBI MPUMEHEHHUST HAHOTEXHUKHU.

Tema 2 — Texuuyeckoe peryarupoBaHue B 00IaCTH HAHOTEXHOJIOTHH.
HanpagnieHust JesiTeNbHOCTH 110 CTaHAAPTH3aUKHU B 001aCTH HAHOTEXHOJIOTUH.
ObecnieueHne eqMHCTBA U3MEPEHNH. Pa3BuTie 3aK0OHOAaTETHbHON METPOJIOTHH
B cpepe HAHOTEXHOJIOTHHL.

Tema 3 — CepTudukanus u OLIEHKA COOTBETCTBUS MPOAYKIIUH
HaHOMHAYycTpuH. [loTpeOHOCTH B aKKpeAUTALIMH OPTaHOB 10 CEPTU(UKALNH U
HCIIBITAaTeNLHBIX JabopaTtopuii. O030p 0TEYECTBEHHOTO U 3apy0eKHOTO OITBITA.




Tembl IpaKTUUECKUX 3aHATHI U UX TPYIOEMKOCTh MPUBEJCHBI B Ta0HIIE 4.

IIpakTHyeckne (ceMMHAPCKHE) 3aHATHSA

Tabnuna 4 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

Ne paznena
Ne n/m TeMbl NPaKTHYECKUX 3aAHATHI Popmet leaKT!:l‘leCKI/IX Tpynoemroc JAMCLHII-
3aHATHH Th, (4ac)
JIMHBI
Cemectp 6

CrpyKkTypa MaTepHaJoB: -

{ |MOHOKpHCTAIIHYECKHE, ONUKPUCTAIIHYECKHE, | -

PYIIIOBasi TUCKYCCHSI 3 3

amop(dHbIe, MArHUTHBIE HAHOMATEPHAJIbL
Hzmepenne mpocTpaHCTBEHHOTO PacHpeaAeIeHuUs

2 |MarHWTHBIX CHII TI0 TIOBEPXHOCTH 0Opasiia I'pynmoBas auckyccus 2 7
Meronrom MCM
[IprHIMI TOCTPOEHUS CKAHUPYIOLIETO

3 |3CHAOBOTO MHKpOCKOMa (C3M) OtpaboTka T ——— 4 7
OCHOBHBIX OII€paliy, BBIITOJIHACMBIX IIPU
MOATOTOBKE MpUOOpa K paborte

4  |IIpobomoaroroska s C3M ['pynmoBas nuckyccust 4 7

5 OTtpaboTka HaBBIKA HACTPOWKH JTa3ePHOMN Ry — 5 7
CHCTEMBI PETUCTPAINN U3THO0B KaHTUIIEBEPa
[ToaroroBka aTOMHO-CHJIOBOI'O MUKPOCKOTIA

6 |(ACM) K BBINIOJIHCHUIO U3MEPCHUIT B I'pynnoBas nuckyccus 4 7
MOJYKOHTAKTHOM PEXHME
[ToaroroBka aTOMHO-CHJIOBOI'O MUKPOCKOIIA K

7 |BBIMOJHEHHIO H3MEPEHHH B KOHTAKTHOM I'pynnoBas nuckyccus 4 7
pexxume
I/I3MepeHI/Ie TOIIOJIOTHH MMOBEPXHOCTU TBEPAOTO

8 |rema meTtonom momykoHTakTHOH ACM Ha I'pynnosas nuckyccus 4 7
npuMepe TectoBoro odpasta TGZ2
I/I3MepeHI/Ie TOIIOJIOTHH MMOBEPXHOCTU TBEPAOTO

9  |rema meromoMm koHTakTHOM ACM Ha npumepe I'pynnoBas auckyccus 4 7
TecToBOro oOpasma TGQ1

Bcero: 34
JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEACHBI B TAOIUIIE 5.
Tabnuna 5 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh
N HaumenoBanme 1a0opaTopHBIX padoT Tpynoemkoctk, | Ne pasnexa
n/n (uac) JMCIUTJIMHBI

Y4eOHbBIM TIIAHOM HE NPEILyCMOTPEHO

Kypcosoe npoekrnpoBanne (pabora)

Y4eOHBIM MJIaHOM HE NMPEAYCMOTPEHO

CamocrosiTe1bHasi padoTa CTY/ICHTOB
Bunel caMocTosTenbHON pabOThI U €€ TPYIOEMKOCTh ITPUBEACHBI B Ta0HIIE 6.

Tabnuma 6 Bugbl camocToATeIbHOM paboThHI U €€ TPYIOEMKOCTh

. Cemectp 7,
Bun camocTosiTenbHOI padoThI Bcero, yac qac
1 2 3




CamocrosiTe/ibHasi pa6oTa, BCEro 123 123
H3yUYCHHE TEOPETHYECKOTO MaTepHaa 70 70
mucuurusel (TO)

IMoaroroska k Texkymemy koHTpoo (TK) 30 30
nomarHee 3aganue (J13) 23 23

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0ecieYeHHs 1JIsl CAMOCTOSITEILHOM

padoThI 00Y4AKOIIMXCS MO0 JUCUHUILIMHE (MOIYJII0);
Y4eOHO-MeTOIMYeCKUe MaTepHalIbl Ui CAMOCTOATENBHOM paboThl CTYIEHTOB YKa3aHbI B ILII.
8-10.

6. IlepeyeHb OCHOBHOI U IONOJHUTEIbHOI JUTEPATYPHI
OcHoBHas JuTepaTypa
[TepeueHb OCHOBHOI IUTEPATypHl IPUBEICH B TAOIUIIE 7.
Tabnuna 7 — [lepeueHb OCHOBHOM JTUTEPATYpPHI

KoJsinuecTBo 3K3eMILISIPOB B
Mudp Bubanorpapuyeckas ceoliika / URL aapec (Kponﬁalgﬁa‘];l:zz;ﬁinmx
IK3EeMILISIPOB)
I'pabapb, Anarouanii I'puropseBuy.
Hanomarepuaiisl. MonekyisipHble TEXHOJIOTUU
[Tekcr] : yuebuoe mocobue / A. T'. T'pabaps, T. IL
620 M ) i b

r75 umypa ; C.-Iletepd. TOC. YH-T a’3pPOKOCM. 57
npubopoctpoenus. - CII6. : HU3n-so I'YAII, 2015. -
117 c. : puc. - bubmuorp.: c. 112 - 115 (43 Ha3B.). -
ISBN 978-5-8088-0987-1 : b. 1.

JlonoTHUTeIbHAS JTUTEpaTypa
[TepedyeHn AOMOTHUTENBHON JTUTEPATYPHI IPUBE/IEH B TaOIHIIE 8.
Tabnuua 8 — [lepedeHp TOMOTHUTENBHON JIUTEPATYPHI

KoanvecTBo 3K3eMNIsIpOB B
oundMoTeKe
(KpoMe 3JIeKTPOHHBIX
IK3eMILIAPOB)

Mudgp Bubamnorpaguyeckas ceoika / URL aapec

CrnoBappr TepMHHOB W OINpeAeNeHWid B 00JacTH
skoHoMuKkH KadectBa [Tekcr] / B. B. Okpenuios. -

(())0_5555 CII6. : Hayka, 2011. - 230 c. - And. ykas.: ¢. 190 - 2
221. - bubmumorp.: ¢. 222 - 230 (150 mass.). -
ISBN 978-5-02-038172-8 : 6/11
Oxpenuios, Baagumup BajieHTUHOBHY.
CranmapTuzamnus u METPOJIOTHS B
006 HaHotexHojorusx [Tekcr] / B. B. Okpenuios. - 2
0-51 CIIb6. : Hayka, 2008. - 260 c. : puc., Ta0mi. -

Bubmorp.: ¢. 198 - 207 (166 ma3s.). - ISBN978-5-
02-025339-1 : 479.00 p

®donp nadoparopuu |B.B. Oxpenuior CTaHaapTU3aius ¥ METPOJIOTHS B 30
TECT-CIIo HaHotexHonorusx, CI16, Hayka, 2008, -259 c.

B.B. OxkpenmnoB  CoBpeMeHHbIE  TPOOJIEMBI
®oHp 1ab0PaTOPHH |CTaHAAPTUIAIHH u METPOJIOTHH B o5

TECT-CIIo Ha"otexHoaorusx, CI10, uza. [lomuTexHHUECKOTO
yauBepcutera, 2013, -401 c.
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7. IlepeyeHb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHMKANMOHHOM CeTH

MHTEPHET, Heo0X0AMMBIX J1Jisl 0CBOEHHUS JUCIUILINHbI
[lepeuens pecypcoB uHpopMalmoHHoO-TeiekoMMmyHuKarmonnoit cetu MHTEPHET, HeoOxoaumbIx

JUTSL OCBOCHMSI TUCIUIUIMHBI TIpUBeieH B Tabmuie 9.
Tabmuma 9 — Ilepeuens pecypcoB mHpOpManHoHHO-TenekoMmyHuKannonHoi cetu UHTEPHET,
HEOOXOAUMBIX JJIsI OCBOCHUS TUCHUTIIUHBI

URL aapec

HaumeHoBaHue

http://www.internet-law.ru

Wnrtepuer 6aza H/

http://lib.aanet.ru/jirbis2/index.p
hp?option=com_irbis&view=irb
is&Itemid=108

I'paGapb, AnaToamii I'puropreBuy.
Hanomarepuansl. MoneKynsipHbIe TEXHOJIOTHHU [DNEKTPOHHBIN pecypc] :
yuebnoe nocobue / A. I'. I'pabaps, T. [1. Mumypa ; C.-Iletep0. roc. yH-1
a’POKOCM. TIPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE nMaH. - CI16. : U3n-
Bo ['VAII 2015. - 117 c. -Cuctem. TpedoBanusi: ACROBAT READER
5.X. - 3arm. ¢ Tutyn. skpana. - ISBN 978-5-8088-0987-1 : b. m.

http://www.nanoindustry.su/

)KypHan «Hanoungycrpus»

http://www.nanorf.ru/

)KypHan «Poccuiickre HAaHOTEXHOIOT UM

http://www.portalnano.ru/

®denepanbHblii HHTEpHET-TOPTAI HaHOTEXHOJIOTHH U HAHOMAaTEpHaJIbI

8. Hepeqeﬂb l/IH(l)OpMaIIl/IOHHLIX TCXHOJIOFHﬁ, HCIIOJB3YEMBIX IIPH
OCYIIECTBJICHUN 06p330BaTeJ1]>HOFO nmponmecca 1mo IMCaMIJanHe

Ilepeyenb nporpaMMHOro odecrnedeHust

[lepedeHpb UCTIONB3yEeMOT0 IPOrPAMMHOTO 0OecIieueHus npeacTaBiieH B Tadbmuie 10.
Tabmuma 10 — [lepedeHp mporpaMMHOTO 00eCTICUCHHUS

Ne i/l

HaunmMmeHoBaHHe

He npenycmoTtpeHo

Hepeqeﬂb I/IH(l)OpMalII/IOHHO-CHpaBO‘IHLIX CHUCTEM

[Tepedens UCTONb3yeMbIX HHGOPMAIITMOHHO-CITPABOYHBIX CUCTEM MpeICcTaBieH B Tabmuie 11.
Tabmuua 11 — ITepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m

HaunmeHoBanue

He npenycmoTrpeno

9. MarepuajibHO-TeXHUYeCKas1 0a3a, He00X0AUMAasi JIsl OCYLeCTBJIEeHHUSI

00pa30BaTeILHOIO MpoLecca Mo JUCHUILINHE
CoctaB MaTepHallbHO-TEXHUYECKOW 0a3bl peacTaBieH B Tabmuie 12.
Tabmuma 12 — CoctaB MaTepraibHO-TEXHHYECKON 0a3bl

Ne n/m HanMeHoBaHue coCTaBHOI YacTH MaTepuaibHO-TexHUYeckoid | Homep aynuropun
B 0a3bl (pu He0OXOAUMOCTH)
1 MynbpTUMenIHAs JTEKIUOHHAs ayAUTOPHUS TECT-CIIo

10. ®oH OLIEHOYHBIX CPEICTB /I IPOBeIeHUs MPOMEKYTOUHON aTTecTAlNU

oﬁyqamumxcsl no JUCIUIIIMHE

CocraB (oH/1a OIICHOYHBIX CPEJICTB MpUBEAEH B Tadbnuie 13
Tabmuua 13 - CocTtaB oHa OLEHOYHBIX CPEACTB AJIsl IPOMEXYTOUHOM aTTeCTalluu

BI/I)] l'lpOMe?KyTO‘ll—IOﬁ aTrectalumu HpI/IMepHI)Iﬁ nepeuyeHb OLCHOYHBIX CPEACTB

DK3aMeH

Cricox BOTIPOCOB K 9K3aMEHY;
TECTHI.

[lepeyeHp KOMIETEHLUH, OTHOCALIMXCS K AUCLUIUIMHE, U 3Talbl UX (OPMHUPOBAHUS B
npoliecce OCBOCHUS 00pa3oBaTeIbLHON MPOrpaMMBbl IPUBEACHBI B Tabmuie 14.



http://www.internet-law.ru/
http://lib.aanet.ru/jirbis2/index.p
http://www.nanoindustry.su/
http://www.nanorf.ru/
http://www.portalnano.ru/
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11. Tabnuma 14 — [lepedeHb KOMIIETEHITUH C yKa3aHUEM ITAroOB UX (JOPMHUPOBAHUS B TIPOIECCE
0CBOEHUs1 00pa30BaTeNbHOM MPOrpaMMBbl

Howmep cemecTpa

Otansl OpMHUPOBAHUS KOMIIETCHIUH 110
JUCLUIUIMHAM/TIpaKTUKaM B nporiecce ocBoeHus OI1

[1K-4 «crocoOHOCTh OMpeeNaTh HOMEHKIATYpy H3MEpsieMbIX U KOHTPOJIUPYEMBIX MapaMeTpOB

NpOAYKIIMU MW TCEXHOJOTHYCCKUX IMPOLCCCOB, YCTAHABIMBATL OINTHUMAJIIBHBIC HOPMbI TOYHOCTH

U3MEPEHH ©  JIOCTOBEPHOCTH KOHTPOJIS,

BBIOMpATh CpEICTBA HW3MEPEHUH M KOHTPOJIS;

pa3padaThIBaTh JIOKAJbHBIC TOBEPOYHBIE CXEMBI U MIPOBOAUTH MOBEPKY, KATMOPOBKY, IOCTUPOBKY H
PEMOHT CPEICTB U3MEPEHUN»

3

HpI/IKJ'IaI[HaSI MEXaHUKa

Mertponorus

HpI/IKJ'IaI[HaSI MEXaHUKa

[TpousBoacTBEeHHAs (TEXHOIOTHYECKas) MPAKTUKA

Mertponorus

B3anMo3aMeHs1€MOCTh 1 HOPMUPOBAHUE TOYHOCTH

TCOpCTI/I‘IeCKI/Ie OCHOBBI HAHOJHarHOCTHUKHU

MeTtoapl ¥ Cpe/IcTBa U3MEPCHUI

MeTopl ¥ CpeICTBa U3MEPCHUIMA

N[OOI B>

MeTpOJ'IOl"I/I‘leCKOG obecneyeHne >KU3HEHHOTO HUKJIa IPOAYKIINU

B xadecTBe KpuTEpHEB OICHKH YPOBHSA C(POPMUPOBAHHOCTH (OCBOCHHS) Yy OOYUAIOIIMXCS
KOMIIETEHIIMH NMPUMEHsETCs IIKajga MOAYJIbHO—PEUTHHIOBOW CHUCTEMbl yHUBepcuTeTa. B

Tabnuue
15 npeacraBnena 100-0amnbHas u  4-0aymibHas MIKaIbl A OLEHKH CHOPMUPOBAHHOCTU
KOMIIETCHITNH.
Tabmuua 15 —Kpurtepuu orieHkH ypoBHs ¢(hOPMUPOBAHHOCTH KOMITETEHIIMH
OneHka KOMITETeHIMH
100- .
GAILHAS 4-gannbHanA XapakTrepucTka cpopMHUPOBAHHBIX KOMIIETCHIUN
KA mKajia
- 00y4arouUiics rIyOOKO U BCECTOPOHHE YCBOMJI MMPOrPaMMHBINA MaTepHall;
- YBEPEHHO, JIOTHYHO, TIOCJIEI0BATEIBHO ¥ TPAMOTHO €0 U3J1araeT;
- omupasch Ha 3HAaHWS OCHOBHOM W JIONIOJHUTEIBHOW JIUTEPATYpPhl, TECHO
g5 <K<100 | (OTMUHOY |NPHBASHIBACT YCBOCHHBIE HAydHbIC MOMONEHUS © MPaKTHYECKOU JeATeTbHOCTHIO
«3aUTEHO» |HaIpaBJICHHUS;
- yMeIo 00OCHOBBIBAET U apryMEHTHPYET BBIIBUTAEMbIC MM HICH;
- JieNiaeT BBIBOALI M 000OIIEHNS,
- CBOOOJTHO BIIAJICET CUCTEMOM CIICIIHAIN3UPOBAHHBIX MTOHATHI.
- oOyuaromuiics TBEpIO YCBOWIJI IPOTPAaMMHBIH MaTepHal, IpaMOTHO H IO
CYIIECTBY M3JIaraet ero, ONMpasich Ha 3HAHUS OCHOBHOM JIUTEPATyPhI;
- He JIOIYCKaeT CYIIECTBCHHBIX HeTOYHOCTEIH;
70<K< 84 (XOPOTO» YBSA3BIBAET YCBOCHHBIE 3HAHMSI C TPAKTUYECKOH AEATENBHOCTBIO HAPABIICHUS;
(GAATEHOY apryMEHTHPYET Hay4HBbIC ITOJI0KEHHS;
- JieNiaeT BBIBOALI M 0000IIEHNS,
- BJIaJIeeT CHCTEMOM CIICIIMATM3HPOBAHHBIX TIOHSTHI.
- oOyvarommiics yCBOWJI TOJIFKO OCHOBHOW MPOTPaMMHBIN MaTepua, Mo
CYILIECTBY M3JIaraet ero, ONMpasich Ha 3HAHUS TOJIBKO OCHOBHOM JIUTEPATyphI;
«yJOBIIETBO- |- JIOIMYCKAeT HECYLIECTBEHHBIC OMIMOKU U HETOYHOCTH;
55<K<69 | puTensHO» |- HCHBITHIBACT 3aTPYAHEHHS B IPAKTUIECKOM IPUMEHEHUHN 3HAHUI HAIPaBIICHUS;
«3a4TEHO» |- c1abo apryMEeHTUPYET HAyUHbBIC MTOJTOKCHHUS;
- 3aTpyAHAEeTCS B (POPMYIMPOBAHUH BBIBOJIOB M 00OOIICHHIA;
- YACTHYHO BJIAJICCT CUCTEMOH CIeIUaTH3UPOBAHHBIX TOHATHH.
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K<54

- oOy4aronuiicst He yCBOWII 3HAYUTEIHFHON YaCTH MPOTPaMMHOTO MaTepraa;
- JIOITyCKaeT CYIIeCTBEHHBIE OMIMOKA U HETOYHOCTH TPH PACCMOTPEHUH MPOodIeM

«HCYIOBJICTBO-
B KOHKPETHOM HaIIpaBJICHWU,
PUTEIBHO» o
- UCTIBITBIBAECT TPYAHOCTH B IMMPAKTUYCCKOM NPUMEHCHUU 3HAHUU,
«HC 3a4TCHO»

- HE MOJKET apryMEHTHPOBAaTh HaY4HBIC TOJIOKEHHUS;
- He POPMYIHPYET BHIBOJOB U O00OIICHHH.

Tumosrsie KOHTPOJIBHBIC 3aJaHWs UJIM HHBIC MAaTCpUaJlbl:
1. Bonpocs! (3agaun) juist 3x3amena (tadmnuia 16)

Tabmuna 16 — Borpocs! (3a1a4un) 1uist SK3aMeHa

Ne ni/m Ilepeuenb BonpocoB (3agay) aJis IK3aMeHAa

1 MecTo HaHOMHMPA TI0 MIKAJIE pa3MepPOB

2 OcHOBHBIE BU/IBI HAHOCTPYKTYPHUPOBAHHBIX MATEPHAIOB B HAHOMHIYCTPHUHU

3 OcCHOBHBIE HATIpABJICHUS Pa3BUTHUS HAHOTEXHOIOTHH B Poccuu u 3a pybexom

4 OCHOBHBIE T'OJIOBHBIE OpraHU3alMY HAIMOHAILHOW HAHOCETH

5 DJIeMEHTBI METPOJIOTHYECKOT0 00eCTIeYeH s HAHOTEXHOJIOT Uit

6 HanmenoBaHue MeXyHApOIHOTO M HAIIHOHATBHOTO TEeXHHUYECKHX KOMHTETOB T10
CTaH/IAPTH3ALUH B 00IaCTH HAHOTEXHOJIOT Ui

7 CyIIHOCTh TEPMHHOB «CBEPXY — BHU3» H «CHH3Y — BBEPX»

8 [Tpumepbl MPUPOTHBIX HAHOPA3MEPHBIX CTPYKTYP

9 [Ipumepsl 1 0COOEHHOCTH HAHOMATEPHATIOB U HAHOYCTPOWCTB

10 Oco0eHHOCTH U (PU3NKO-XUMHUSCKUE CBOWCTBA (yJUIepeHa

11 Ha3panue annorpomnHsix Gpopm yriepona

12 OCHOBHBIE 0COOCHHOCTH HAHOOOBEKTOB: HAHOTPYOKH

13 OcHoOBHBIe (QPU3HUYECKHE CBOMCTBA HAHOKPUCTAINTHYECKUX MATEPHAIIOB

14 |Ilpumepbl IPUMEHEHHUSI HAHOKOMITO3UTOB M HAHOMIOPUCTHIX MaTEPUAIOB

15  |OcobOeHHOCTH TPUMEHEHUSI MATHUTHBIX HAHOMATEePHAJIOB

16  |OcHOBHBIE MOHATHS O MOJIEKYJISIPHBIX HAHOTEXHOJIOTHSX

17  |Ilpu3Haku HaHO(OTOHHKH, JIOKATM3ALHUS CBETA B IPOCTPAHCTBE

18  |OcHOBHBIE AIIEMEHTHI CKAHUPYIOLIETO ONTHYECKOT0 MUKPOCKOA, IIPHHITHIT Pa0OTHI

19  |Knaccugpukanus 1 OCHOBHBIE CBOWCTBA ONTHYECKUX HAHOMATEPUAJIOB

20  |llpuHOMM NEHCTBUS U CTPYKTYpHAS CXeMa AJIEKTPOHHOTO MUKPOCKOTIA

21  |llpuHUMM NeicTBUS U CTPYKTYpHAs CXeMa MTPOCBEUHBAOIIETO IIEKTPOHHOTO MUKPOCKOTA

22 [TpuHIUT KEUCTBUS U CTPYKTYPHASI CXeMa CKaHUPYIOIIETO (PACTPOBOTO) 3JIEKTPOHHOTO
MHUKPOCKOTIa

23 |[IpuHOUI ZEHCTBUS U CTPYKTYPHAs CXeMa CKaHUPYIOIIEro TYHHEIBHOTO MHKPOCKOIA

24  |[IpuHUOMI ZEHCTBUS U CTPYKTYpHAs CXeMa CKaHWPYIOLIET0 aTOMHO-CHIIOBOT'O MUKPOCKOIIA

25  |OCHOBHBIE TUIIBI CKAHEPOB, HCIOJIB3YEMBIX B @aTOMHO-CHIIOBOI MUKPOCKOITHU

26  |Ha3nauyeHue KaHTWIIEBEPOB, UX OCHOBHBIC THITBI

27  |OCHOBHBIE CBOMCTBAa MarHUTHBIX MaTEPUAJIOB, UCIIOIb3YEMbIX B HAHOTEXHOJIOTHSX

28  |OcobeHHOCTH UCCIIEIOBAHUS OCHOBHBIX 3JICKTPHUECKIX CBOMCTB MaTEPUAIIOB

29  |OcobeHHOCTH UCCTIEeIOBAHUS OCHOBHBIX 3JICKTPHUECKIX CBOHCTB MaTEpUAIIOB

30 Oco0eHHOCTH UCCIIeIOBaHUST OCHOBHBIX ONTHYECKUX CBOMCTB MaTEPUAIIOB, MPHHITUIT
paboThI CKAHUPYIOIIETO MHKPOCKOTIA

31 Oco0EeHHOCTH CIIEKTPOCKONUYECKUX METOAO0B HCCIICAOBAHUS XaPAKTEPUCTHK
HaHOMaTEPHAJIOB

32  |KocBeHHbIE METOIBI U3MEPEHUIA

33  |lIpuHOMIIBI 1 METOBI MUKPOJIUTOTpaQ K U HAHOJIUTOTpapUH

34 OcHOBHEIE TIOHATHS TEPMUHA «UCTHIE TOMEIIEHHS, MPUHIIHITBI IOCTPOCHHS YHCTHIX
MOMEIICHUIA

35  |OCcoOeHHOCTH W MPUHIMIBI CTAHAAPTU3ALMUS B 00JaCTH HAHOTEXHOJIOTHIA

36  |OCHOBHBIC TOKYMEHTHI B 00JIaCTH CTaHIAPTH3AI[HN

37  |OcHoBHBIE 1IeNU B POPMBI HOATBEPKACHUS COOTBETCTBHS

38  |OcHOBHBIE TPEOOBAHMS TEXHUYECKUX PETIIAMEHTOB C YIE€TOM CTETICHH PHCKA
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39 Otpaciu u cepbl IPUMEHEHUST HAHOTEXHOJOTHI

37  |IIpoGiieMbI SKOJIOTUH ¥ OTCHIIHAIBHBIX PUCKOB B HAHOTEXHOJIOTHSIX

38  |OcobeHHOCTH TEXHHUYECKOTO PEryIHMpPOBaHUs B 00IaCTH HAHOTEXHOITHI

39 OGecmneueHne CIMHCTBA M3MEPEHUIi, 0COOCHHOCTH METPOJIOTMYECKOT0 00eCICUCHUSI
HAaHOTEXHOJIOTHI

40  |OcoOEHHOCTH aKKpEIUTAlUK U3MEPHUTEIILHBIX H UCTIBITATSIILHBIX JIA00paTOpHid

a1 OcoOeHHOCTH OLIEHKH COOTBETCTBUS MPOAYKIINH HAHOMHIYCTPHH, TIOHATHE O CHCTEME
ceprudukanun «Hanoceprudukay

2. Boripocs! (3amaun) muist 3adera / nuddepenimpoBannoro 3avera (tradnuma 17)
Tabnuua 17 — Borpocs! (3axaun) aiist 3aueta / audd. 3auera

Ne ni/m IMepeuens Bompocos (3aaa4) as 3a4era / quddepeHnPOBAHHOrO 3a4eTa
Y4eOHBIM TUTAHOM HE MPEAYCMOTPEHO

3. Tembl U 3aJiaHKe JUTS BBITOIHEHHUS KYPCOBOM paOOTHI / BHIIOJIHEHHS KYPCOBOTO IPOEKTa
(Tabmura 18)

Tab6nuna 18 — [IpuMepHBIi epedeHb TeM IS BBHITIOJHEHHS KyPCOBOM paboThI / BBIMOITHEHHS

KypPCOBOTO TIPOEKTA

IIpumepHblii mepeyeHb TeM /IJIsl BHINOJIHEHUSI KYyPCOBOii padoThl / BHINMOJIHEHHUS
KYPCOBOI'0 NPOEKTa

Ne n/mm

Y4eOHBIM [UTAaHOM HE TPEAyCMOTPEHO

Bomnpocs! 1y npoBeieHus: IPOMEXYTOYHOM aTTeCTalluy PH TeCTUpoBaHuU (Tabmauna 19)
Tabmuna 19 — [IpumepHbIit TIepedeHb BOITPOCOB ISt TECTOB

Ne ni/m IIpuMepHBIii NepedeHb BONPOCOB IS TECTOB

Y10 onpenenser 3IeKTPUIECKUE XapaKTEPUCTUKU HAHOTPYOKU?
a..... XUPAIbHOCTb.

1 0..... aBTOMOP(HU3M.

B..... CHHI'OHHUH.

I..... pA30pUEHTAIHUSL.

Brenpenve B TOBEpXHOCTh MHOTOCTIOWHBIX HAHOTPYOOK, COCTOSIINX MPEUMYIIIECTBEHHO U3
[IPaBUJIBHBIX LIECTUYTOJbHUKOB, HEKOTOPOT'O KOJIMYECTBA IATUYTOJIBHUKOB WIH
CEMUYTOJIbHUKOB IIPUBOJUT K ...

2 a..... IOSIBIICHUIO CIIMPAJIEBUIHBIX TPYOOK.

0..... MOSBIICHUIO OJJHOCIOWHBIX HAHOTPYOOK.

B..... IOSIBJIEHUIO CBEPXIIPOBOJISIIETO COCTOSIHUSI.

T..... TOSIBICHHUIO OOJIBIION OTPULIATEILHON MarHUTHOW BOCHIPUUMYHUBOCTH.

KamncynupoBanHbpie HAHOKPUCTAIUIBI TIEPEXOAAT B CBEPXIIPOBOIAIIEE COCTOSTHIE Ipu T = ...

a.....1 K.
3 6....3K
B..... 5 K.
r.....10K.

JIByMepHBIi KpHCTaI, COCTOSIINHA U3 OIMHOYHOTO CJI0S aTOMOB YTIIEpPOAa, COOpPaHHBIX B
FEKCOTOHAIBHYIO PELIETKY — 3TO
a..... rpageH.
4
0..... hymiepeH.
B..... aIMa3.
T..... aMOpHBIN yrIIepo.

Hannire maTHyTronbHBIX siMeeK Y HIealbHOTO rpad)eHa MPUBOIUT K CBOPAYHUBAHUIO ATOMHOM
I0CKOCTH B KOHYC. CTpykTypa ¢ 12 Takumu eekTaMu 0 JHOBPEMEHHO U3BECTHA 0T
Ha3BaHUEM ...

a..... anmas.
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0..... Tpadur.
B..... JOHCICHTIUT.
T..... QyJiepex.

HccnenoBareny moyiararT, 4TO B CKOPOM BPEMEHHU TIOSIBUTCST HOBBIH KJIacc Tpad)eHOBOM
HaHOJICKTPOHUKH ¢ 0a30BOM TONIUHON TPAH3UCTOPOB JIO ...

6 a..... 10 am.
0..... 50 HM.
B..... 100 aM™.
T..... 200 oM.
K Hanomarepmanam OTHOCAT OOBEKTHI, OIMH U3 XapaKTEPHBIX Pa3MEePOB KOTOPHIX JICKHUT B
WHTEpBAJE ...
7 a.....ot 1 mo 100 am
0.....or 100 mo 1000 HM
B.....oT 0.1 mo 1 ™M
r.....ot 0.01 70 0.1 am
K kakoii kareropun HaHOMaTepHUaIOB OTHOCSITCS HAHOTPYOKH?
a..... HAHOWB3IEIHS
8 0..... MUKPOU3ICIIUS
B..... MACCHBHBIE HAHOMAaTEPHAIIBI
T..... KOMIIO3UThI C KOMIIOHEHTaMU U3 HAHOMATEPUAJIOB
K kaxoii kareropuy HaHOMaTepHUaIOB OTHOCIT MHOTO(a3HbIE MaTepHAIIEI HA OCHOBE CIIOKHBIX
METaJUTMYECKHUX CIUIABOB?
9 a..... HAHOM3IEHS
0..... MUKpOHU3AETHS
B..... MACCHBHBIE HAHOMAaTEPHAIIBI
T..... KOMIIO3HUThI ¢ KOMIIOHEHTaMU U3 HAHOMATEPUAJIOB
UTto UCTIONB3yI0TCSA B COCTaBE psAa PaJAHOTOTIIOMAONINX TOKPHITUNA CAMOJIETOB, CO3JaHHBIX C
MIPUMEHEHHEM TeXHOIOTHH «CTeINCcy, a TAKKe B IEPCIIEKTUBHBIX BUIaX B3PBIBYATHIX BEIIECTB U
3KHUTATEIHHBIX CMECE?
10 a..... KOMIIO3UITMOHHBIC HAHOIICHKH
0..... HAHOCTPYKTYpHBIE TUIEHKH YTIIepoja
B..... YJIBTPAJAUCIICPCHBIC TOPOIIKH
T..... yIJIepOTHBIC HAHOBOJIOKHA
Kaxune HaHOMaTepuasnbl UCTIONB3YIOTCS B CIEIMAILHBIX OOETpUIacax, MpeIHa3HaYeHHbIX IS
BBIBOJIA 3 CTPOSI SHEPTOCHUCTEM U DIIEKTPOHUKH NIPOTUBHHKA (T.H. «rpaduroBas 6omba»)?
11 a..... KOMIIO3UIIMOHHbBIC HAHOTUICHKU
0..... HAHOCTPYKTYpHbIE TUICHKH yTJIepoja
B..... YABTPAAUCIIEPCHBIE TIOPOIIKHI
T..... yIJIEpOTHBIC HAHOBOJIOKHA
Kaxue Hanomarepuainbl 001aat0T XOpoiiei 0MOCOBMECTUMOCTHIO, XUMHYECKOH, TEPMUYECKON
U MEXaHUYECKON CTONKOCThIO?
12 a..... KOMIIO3UI[MOHHBIC HAHOTUICHKU
0..... HAHOCTPYKTYpHbIE TUIEHKH YTIIepoja
B..... YABTPAAUCIIEPCHBIE MTOPOIIKH
T..... yIJIEpOIHbIC HAHOBOJIOKHA
Kakue hepMeHThI TPeoOpa3yroT pa3HOCTh KOHIICHTPALIMK POTOHOB 10 Pa3HbIe CTOPOHBI
MeMOpaHbI B 9HEPT U0, 3aMaCEHHYIO B MOJICKYJ1aX ajieHo3uHTpudocdara?
13 a..... MEPOKCUAA3BI
0..... aMuIassl
B..... AT®-cunrasza
T..... OKCHJIA3bI
Kakue marepuansl JIpekciep paccMaTpyuBaeT B KaueCTBE KaHAUIATOB JIJIsl H3MOTOBJICHUS
KOHCTPYKIMI1 HAHOMEXaHU3MOB?
14 a..... yraeposa
0..... BOmopoxa
B..... @30T
T..... BCE BBIIICTIEPEUNCIICHHBIC
15 KT0 BBEN MOHATHE CaMOOPTaHU3AITAHN ?
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a..... Puuapn ®deiiman
0..... Hopuo Tanuryru
B..... Opuk [pekcnep
r..... 'epman XakeH

Kak Ha3bIBalOT HAYKY O CAMOOPTaHU3YIOIINXCS CHCTEMAXx ?
a..... KOTHUTUBUCTHKA

16 0..... aKMEOJIO THs

B..... CILIAHXHOJOTUsI

T..... CHHEPTETHKA

HazoBuTe 0c000€ TUHAMHUYECKOE COCTOSHIE CHCTEMBI, KOTOPOE MOYKHO OMPECTUTh KaK
KaueCTBECHHO CBOCOOPa3HOE MAKPOCKOITUIECKOE MPOSIBIICHUE MPOIIECCOB, MPOTEKAIOIINX Ha
MUKpOYpOBHE?

17 a..... TUCCUIIATHBHOCTH

0.... KO3PIIUTUBHOCTH

B..... CEJICKTUBHOCTh

I..... TPAH3UTUBHOCTD

Oueprus, HeoOxoanMast il GyHKIHOHUPOBAHUS MOJIEKYJISIPHOTO PUOOpa MM MAIIMHBI,
MOXKET ITIOCTAaBJIITHCA B BUC:

18 a. ....XMMHYECKOr0 PEaKTHBa

0..... OTJIOMEHHOTO ()OTOHA

B..... 100aBJICHHS WM YIaJICHUS 3JIEKTPOHA

T..... BCE BBILICTIEPEYUCICHHOE

HazoBuTe MOJNEKYIISPHBIC COSTUHEHHMS, KOTOPBIE COCTOSAT M3 TaHTEIe00Pa3HOM MOJIEKYJIbI, C
OOJIBIIIMMU TPYIINAMHU Ha KOHIAX, MPEI0TBPAIIAIONIIE COCKAIB3bIBAHUE MAKPOITUKINIESCKOTO
coeMHeHH?

19 a..... pOTaKCaHbI

0..... KaTeHaHBI

B..... Oamara

T..... MUKQJIEKC

Knaccnaecknm mpumMepoM BOZHUKHOBEHHS TTPOCTPAHCTBEHHOHN YIOPSI0YEHHON CTPYKTYPHI
SIBJISIETCS] BOBHUKHOBEHHE . ..

20 a..... ssueiiku benapa

0..... sueiiku Burnepa-3eiina

B..... sueiika XyJna

r..... a4erika Maiiepa

5. KoHTposbHBIE M IPaKTHUECKUE 3a]jauu / 3aJaHus 1o AucuuIuinHe (Tadbauna 20)
Tabmuua 20 — [IpuMepHBbIii IepevueHb KOHTPOJIBHBIX M MPAKTUYECKHX 3a/1a4 / 3a1aHui

Ne mi/m IpuMepHBIii MepevyeHb KOHTPOJbHBIX M MPAKTHYECKHX 327124 / 3aganmit
1 Buel knaccudukanyu HaHOMaTEPUaIoB
2 Kputepuu oTHECEHHS TPOAYKIIMU K chepe HAHOMH Y CTPHH
3 JlesTenbHOCTh I‘{&HOTGXHOHOFH‘-ICCKOI‘O obmrecTBa Poccuu 1o pa3BUTHIO OT€UECTBEHHBIX
HAaHOTEXHOJIOTHH
4 Hestensnocts OAO «PocHaHO» pa3BepTHIBAHUIO POCCUHCKON HAHOMH LY CTPHH
5

KoHr1ieniiyst BEISIBIICHUS OTTACHOCTH, aHAJIM3a M YMEHBIICHHS prcKa B chepe
HaHOTEXHOJIOT Ui

Mertomp! onpeieieHrs YPOBHS MOTSHITMAIBHON OITACHOCTH HAHOMATEPHAJIOB Ha 37I0POBHE
YyeJI0BeKa

MexmyHapoIHbIe OpraHu3anuu B chepe odecrieueHns 0€30MacHOCTH HAHOMATEPHUAaJIOB
CorocTaBUTENBHBINA aHATH3 CPEACTB H3MEPECHIS HAHOANATHOCTHKH

IIpukagHbie acIEKTHl YIIIEPOIHBIX HAHOTEXHOJIOTHH

10 |[IpumeHeHHE HAHOTEXHOJIOTHI B CTPOUTEIHHON OTPaCiIH

OO O

Mertonuueckue MaTepualibl, ONPEACIAIOUIMe MPOUEAYpPhl OLICHUBAHUS 3HAHUW, YMEHHI,
HABBIKOB U / WX OMBITA I€ATEIbHOCTH, XapaKTEPU3YIOIUX dTarnbl (OPMUPOBAHUS KOMIIETEHIINH,
compepxarcss B IlomoxkeHusix «O TeKyleM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOUHOU
aTTecTaluu
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cryaentoB ['YAII, oOydarommxcsi 1Mo nporpammbl BbICIIErO oOpa3zoBaHus» U «O MOIYJIBHO-
PEUTHUHTOBOM CHCTEME OIEHKH KayecTBa yueOHOM paboThl cTyneHToB B ['Y Ally.

12. MeToan4yecKkue yKa3aHusi JAJisi 00y4AIOIIHXCs M0 OCBOEHHUIO JUCITUTIMHBI

Ilenplo npenojaBaHMs AMCLUIUIMHBL SIBJISIETCS IOJIYYEHHE CTYJEHTaMH HEOOXOIMMBbIX
3HaHUH, YMEHHH M HaBBIKOB B 00JAacCTH METPOJOTHMHM HAHOTEXHOJIOTHH, CPEICTB H3MEPEHHUH,
IIPUMEHAEMBIX B HAHOJUArHOCTHKE, IIPEIOCTABICHUE BO3MOXXHOCTH CTYACHTaM pa3BUTh WU
IIPOJIEMOHCTPUPOBATh HABBIKM B OCBOCHUM METOJOB M IIPOLIECCOB BBHIIIOJHEHUS HU3MEPEHUHN C
UCMOJIb30BAaHUEM TNPUOOPOB 3IIEKTPOHHOM MHUKPOCKONHH, aHaiu3a U OOpabOTKU pe3yibTaToB
U3MepeHuil B 00JaCTH HAHOTEXHOJIOTUH.

MeToauueckue YKa3aHus 1Jis OﬁyanOIIII/IXCﬂ 110 OCBOCHUIO JICKIIUOHHOI'0 MaTepHaJia

OcHOBHOE Ha3Hau€HUE JIEKIIMOHHOTO MaTepuana — JOTHYEeCKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe U ICHOE M3JIoKeHHe ydyeOHOoro marepuana. HaznaueHue cOBpeMEHHOM JEKIIUH B paMKax
JUCHUIUTMHBI HE B TOM, 4YTOOBI MOJNyYUTh BCIO HHGOpPMAIMIO IO TeME, a B OCBOCHUU
byHIaMeHTalbHBIX MPOOJIeM JUCIHUILIMHBI, METOJAO0B HAYYHOTO MMO3HAHUS, HOBEUIIINX JTOCTHKEHUN
Hay4HOH Mbicmu. B yyeOHOM  mporecce  JIeKIMs  BBIOJMHSIET  METOJOJIOTHYECKYIO,
OpPraHU3alMOHHYI0 M HH(pOpMAIMOHHYIO (GYHKIMU. JIeKusi pacKkpbiBaeT MOHATHMHBIN ammapaT
KOHKPETHOW o0nacTh 3HaHUs, €€ MpoOJeMbl, TaeT IeIbHOe MPEACTaBICHHE O IUCLIUIUINHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTIITMHAMH.

[lmanupyeMbl pe3yabTaThl IPH OCBOSHUH 00YYAIOIIUMCS JEKIIMOHHOTO MaTepraia;
- TOJy4eHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAHWUW, YPOBEHb KOTOPBIX
OIpPENENAETCS HEIEBON YCTAHOBKOM K Ka)KJ10M KOHKPETHOHN TEME;
- IIOJTyYEHHE OIbITAa TBOPUECKON PabOTHI COBMECTHO C MIPEIoiaBaTelNeM;
- pa3BuTHE TPO(PECCHOHATBHO—IENIOBBIX KAa4eCTB, JIIOOBU K TPEAMETY M CaMOCTOSITEIHHOTO
TBOPYECKOTO MBIIIIICHHUS;
- IOsIBJIEHNE HEOOX0IMMOT0 UHTEpeca, HEOOXOJUMOTrO ISl CAMOCTOSITEIbHON paboThI;
- TOJIy4YeHHE 3HAaHUN O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O MPOTHO3E UX
pa3BUTHS Ha OIIDKaAIINE TOJBI;
- HAY4YMTCS METOAMYECKH 00pabaThIBaTh MaTepHai (BbLAEIATH IVIABHBIE MBICIH U MOJOKEHHUS,
NPUXOJUTH K KOHKPETHBIM BBIBOJIaM, MTOBTOPSIT UX B PA3ITUYHBIX (POPMYIMPOBKAX);
- NI0JIy4YeHHE TOYHOTO TOHUMaHUs BCeX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.
JlexuMOHHBI MaTepuans MOXKET COINPOBOXKAATHCS JAEMOHCTPALIMEW CIIAMIOB M HUCHOJIb30BAaHUEM
pa31aToOyHOro Marepuana Mpu MPOBEAEHUU KOPOTKHX JTUCKYCCHIl 00 OCOOEHHOCTSX MPUMEHEHHS
OTJENFHBIX TEMATHK IO JUCIUTUTHHE.

CTpyKTypa npeocTaBiIeHus JEKIIMOHHOTO MaTepuaa:
- JIGKITUH, COTJIACHO pa3zenam (Tadn.2) u temam (1adi.3);
- IPEe3CHTALUHY;
- TeMOoHcTpanus (UIbMOB.
MeTtoaunueckoe mocodoue o OCBOSHUIO JIEKIIMOHHOTO MaTepuana:
['pabapp, Anaronuii I'puropbeBuy.
Hanomatepuainel. MosekynspHble TEXHOJIIOTUH [ DIEKTPOHHBINA pecypc] : yuebHoe mocodue / A. T'.
['pabaps, T. II. Mumypa ; C.-Ilerep6. Toc. yH-T a’pOKOCM. MPUOOPOCTPOCHHUS. - DIIEKTPOH.
TekcToBble jaaH. - CIIG. : M3n-Bo I'VAIL 2015. - 117 c. -Cucrem. TtpedoBanus: ACROBAT
READER 5.X. - 3arun. ¢ Tutyin. skpana. - ISBN 978-5-8088-0987-1 : b. 1.

MeTtoauyeckue ykazaHus AJs 00y4arOUUXcs M0 YYACTHIO B CEMUHapax

CemuHap — OJIMH M3 HaWbOOJee CIOKHBIX U B TO K€ BpeMs IUIOJOTBOPHBIX BUIIOB ((hopm)
BY30BCKOI'O OGY‘-IGHI/ISI U BocnuTanusg. B YCII0BUAX BBICHICH IIKOJIBI CCMUHAp — OJHWH U3 BHUIOB
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NPAaKTUYECKUX 3aHATUH, NMPOBOAMMBIX IOJ] PYKOBOJICTBOM IIPEIOJaBaTelNs, BEIYIIEr0 HayudHbIE
MCCJIEIOBAHMSI [0 TEMATHKE CEMUHApa U ABIISAIOLIErOCs 3HATOKOM JIaHHOM MpoOJIeMbl WM OTpaciu
Hay4yHoro 3HaHMs. CeMMHAp mNpenHa3HA4aeTcs AJs YriyOJIeHHOro W3Y4eHHUS IUCHUIUIMHBL H
OBJIAJICHUSI METOJIOJIOTHEH MPUMEHHUTEIHFHO K OCOOEHHOCTAM H3ydaeMol orpaciu Hayku. [lpu
U3yYeHUH AUCUUILUIMHBI CEMUHApP SIBJISETCS HE MPOCTO BUAOM MPAKTHUYECKUX 3AHITHUH, a, HAPSLY C
JIEKIMEeH, OCHOBHOM (hopMoOii yaeOHOTO Ipoiiecca.

OCHOBHOH 1IeNBIO AJI1 00y4aloUIerocs SABJISETCS CUCTeMaTu3alus U 0000IIeHre 3HaHU 110
u3ydaeMoil Teme, pasneny, GopmMupoBaHHe yMeHHUs pabOTaTh C JOMOIHUTEIbHBIMU HCTOYHUKAMHU
UHPOpPMALIUK, CONOCTABJIATh W CpPAaBHUBATh TOYKH 3pPEHHs, KOHCHEKTHPOBATH MPOYHUTAHHOE,
BBICKA3bIBaTh CBOIO TOYKY 3peHHs] M T.I. B COOTBETCTBHM C Beaylled IUAAKTHUECKOH IIENIbIO
COJICpKAHUEM CEMUHAPCKUX 3aHSATHH SBISIIOTCA Y3JI0Bble, HauOojee TPyAHBIC Ui MOHUMAHUS H
YCBOGHUS TEMBI, pa3fesibl IUCHUIUIMHBL Crhenudukoil naHHOM QopMbl 3aHATUN SBISETCS
COBMECTHas paboTa mpernojaBaTeliss ¥ 00yJarolIerocs Hajl PEIICHUEM IMOCTABICHHON MPoOIeMbl, a
MOMCK BEPHOIO0 OTBETAa CTPOUTCS HAa OCHOBE UEpEelIOBAaHUS WHIUBUAYATbHOW M KOJIJICKTUBHOM
JESITEIIbHOCTH.

[Ipy NOATOTOBKE K CEMUHApPCKOMY 3aHSATUIO HEOOXOJMMO O3HAKOMUTHCA C IIJJAHOM €ro
NPOBEICHUS, C JINTEPATYPOH M HAYYHBIMH ITyOIMKAIUAMU 110 TEME CEMUHAapa.

JL1is IpOX0XKACHUS Kypca CEMUHAPOB CTYJCHT JIOJIKEH:

- 3apaHee MOATOTOBUTHCA K 3aHSATHUIO MO IJIaHY NPOBEACHUSI CEMUHAPOB (Ta0i1.4), IPUTOTOBUTH BCE
HEO0OXO0UMbIE MaTepHalIbl (€CIU 3TO TpedyeTcs), U3YUUTh UCXOIHBIE TEOPETUYECKUE MAaTEPHUATIBI K
3aHATHUIO, CHOPMYTUPOBATH TUIAH BBIIOJHEHHS Pa0OT U OTBETOB HA BOTIPOCHI,

- BJIQJICTh MIPOWIEHHBIM IO Pa3AeNy TEOPETHUECKUM MaTEpUaIoM;

- B CJIy4ae €CIii 3aHATHE MOApa3yMeBaeT JOKJIaI CTYACHTa, HEOOXOIMMO TIOATOTOBUTHCS K TOKIIATLY
B COOTBETCTBHH C 3a/IaHUEM U TPEOOBaHUSIMU MPETOAaBaTEeNs;

- UMeTh Tpu cebde KOHCIEKT JIEKIWOHHBIX 3aHATHH, KOTOPBIA MOXXHO OyIeT JOTNOJIHHUTH
uH(popMaliel, MoTy4eHHON Ha 3aHATHH,

- UMETh Npu cede BCIO HEOOXOAMMYIO MJis 3aHATHA YYEOHYI0O U Y4eOHO-METOAMYECKYIO
JUTEPATYPY;

- CJIe10BaTh YKa3aHUSM MpernojaBaTes;

- Y4acTBOBAaTh B IMAJIOTE C MIpenoaBaTesiem;

- paboTaTh C KOMITBIOTEPOM (€CITU ITO TPeOYEeTCsl TEMOM 3aHATHSA);

- IpU HEOOXOAMMOCTH I10JIb30BaThCs CIIPABOYHON IUTEPATYpol U pecypcamu HTepHeT;

- IPUHUMATh Y4acTHe B IPYNIOBON AUCKYCCHH.

TeMsbl U TOATOTOBKH K CEeMHHApaM TIpeicTaBiIeHb! B Tab. 20

MeTtoauyeckue ykazaHusi il 00y4aIOMIMXCS 110 MPOXO0KACHUIO CAMOCTOATEILHONH PadoThI

B xone BBINOJHEHHS CaMOCTOATENBbHOM paboOThl, OO0yJaroImUiicsl BBIMOJHSET paboTy MO
3aJJaHAI0 W TIPU METOJMWYECKOM PYKOBOJCTBE TIpErojaBareis, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.

Jns obywaromuxcs 1o 3a0yHOM Qopme oOydyeHMs, caMOCTOsiTeNnbHass padoTa MOXKeT
BKJIFOYATh B C€0s1 KOHTPOJIBHYIO PaboTYy.

B mpouecce BBIMONHEHHS CaMOCTOSTENbHONW paloThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe TUIaHupOBaHUe paboyero BpeMeHH, KOTOPOEe MO3BOJSET UM Pa3BUBATh YMEHHUS U
HaBBIKM B YCBOCHUHU U CUCTEMAaTH3aIMK NPHOOpETaeMbIX 3HaHUI, 0OecrieunBaeT BEICOKUI ypOBEHB
YCIIEBaEMOCTH B TIEpHOJT O0yUEHHsI, TOMOTAET TOJTYYHTh HABBIKH TTOBBIIICHHS MPO(HECCHOHAITEHOTO
YPOBHH.

MeTtoandeckuMH MaTepruaiaMy, HAPaBISIOMUME CAMOCTOSTEIFHYIO paOboTy 00yUJaroMIMXCst
SIBIISTFOTCSL:

- yueOHO-METOAMYECKUN MaTepual Mo JUCIUILTUHE;

- KOHCIEKT JIEKIUH.

B yuebGHO-MeTommueckoM mocoouu ['pabaps, Anaronuii ['puropreBnd. Hanomarepuais.
MorekyIsipHbIe TEXHOJIOTUH [DIeKTpOHHBIH pecypc] : ydeOHoe mocooue / A. I'. I'pabaps, T. II.
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Muiypa ; C.-ITetep6. roc. yH-T a3poKocM. IPHOOPOCTPOSHHSL. - DINEKTPOH. TeKcToBbIe naH. - CII6.
: U3n-Bo IT'YAIL 2015. - 117 c. -Cucrem. TpedoBanusi: ACROBAT READER 5.X. - 3arn. c
TUTYI. 5kpaHa. - ISBN 978-5-8088-0987-1 : b. 1.

Teoperndeckuii MaTepuan OXBaThIBaET BCE OCHOBHBIC pa3lielibl B 00beMe, HEOOXOAUMOM
JUIA IIOHUMAaHUs. MCTO,HI/ILIGCKI/IG YKa3zaHugd OpUCHTHPYIOT CTYJACHTOB Ha I'NTaBHBIC ACIICKThBI KaKA0TI0
pazzena W IO3BOJISIIOT, BOCIOJIb30BABIINCH MPUBEICHHON JNTEpaTypod, CaMOCTOSTEIBHO HX
HU3YUUThb. I[aHBI BOIIPOCBHI IJid CaMOIIPOBCPKHU MW KOHTPOJIBHBIC 3adaHUsA, KOTOPLIC IOOMOJHAKOT
TEOPETHYECKUI MaTepuall, 3aKpeIUISIoT IPUOOPETEHHbBIC 3HAHUS.

MeToanuyeckne yKazaHus sl 00y4aloIIUXCA M0 MPOX0KIEHUI0 IPOMEKYTOUYHOM aTTecTalumn
[TpomexxyTouHas arTecTanus oOydJaronuxcs peaycCMaTpruBaeT OLICHHUBAaHUE
HpOMe)KyTO‘IHbIX U OKOHYATCJIIBHBIX pe3yJILTaTOB 06yqumI 10 JUCLIUIIJIINHEC ((OCHOBBI CUCTCMHOT' O
noaxozaa» B GopMe dK3aMeHa.
[ToaroroBka CTy/I€HTOB K 3K3aMEHY BKJIFOUYAET:
- CaMOCTOSTENIbHYIO pabOTy B TEUEHUE CEMEeCTpa.
- HGHOCpeI[CTBeHHyIO HOIIFOTOBKy B JTHH, HpeI[IHeCTBYIOIlII/Ie 3K3aMeHy.
- MOATOTOBKY K OTBETY Ha BOIPOCHI K IK3aMEHY U TECTOBBIE BOIIPOCHI.

[ToarotoBky K 53K3aMeHy IenecooOpa3HO HayMHATh C IUIAHUPOBaHMS U 1OA00pa
outepatypsl. llpexxae Bcero cienyer BHHMMATENbHO II€peYUTaThb Y4eOHYIO MporpaMmy U
IpOrpaMMHBIE BOIPOCHl JUIsl MOATOTOBKM K 3K3aMEHY, 4TOObl BBIJCIUTh W3 HUX HauMEHee
3HaKoMbIe. Jlanee NOJDKEH ciaefoBaTh ATal IMOBTOPEHMs BCEro NMporpaMMHOro marepuana. Ha sty
paboTy 1enaecoo0pa3HO OTBECTH OOJbIy0 YacTb BpeMeHU. CleqyroluM 3TanoM  SBISETCS
CaMOKOHTPOJIb 3HAaHHsI W3YyYEHHOI'O MaTepHalla, KOTOPBIM 3aKIIOYaeTCs B YCTHBIX OTBETax Ha
IpOrpaMMHBIE BOIPOCHI, BBIHOCUMBIE Ha 3K3aMeH. Te3UChl OTBETOB Ha Haubosiee CIOXKHbIE
BOITPOCHI JKEJIATEIIbHO 3aIIACATh.

Jluteparypa [uid HOJATOTOBKM K 3K3aMEHY OOBIYHO pEeKOMEHJyeTcs IpernojaBatenem. Jls
HOJHOTH! Y4eOHON MH(pOpMAIMK U €€ CpaBHEHHs JIydlle UCIOIb30BaTh HE MEHEe JABYX yUYCOHUKOB
(yueOHBIX TOCOOMIT).

OCHOBHBIM HCTOYHMKOM MOJTOTOBKH K 9K3aMEHY SIBJISI€TCSI KOHCIIEKT JIEKIMHA. YueOHBbI
Marepual B JIEKIIMU JAETCd B CHCTEMaTU3MPOBAHHOM BHJE, OCHOBHBIE €r0 IOJIOKEHUS
JNEeTAIU3UPYIOTCS, MOAKPEIUISIIOTCS COBPEMEHHBIMHM (DakTaMHM M HOPMAaTHBHOM HH(popMalueH,
KOTOpBIE B CUJIy HOBU3HBI, BO3MOXKHO, €Il[€ HE BOILIM B OMMYOJIMKOBAHHBIE MEYaTHbIE NCTOYHHUKHU.
[TpaBUIBHO COCTaBIIEHHBIH KOHCIEKT JIEKIMH CONEP>KUT TOT ONTHUMAJIbHBI 00beM HMHpOpMaLUH,
Ha OCHOBE KOTOPOT'O CTYAEHT CMOKET IIPEJCTaBUTh ce0e BECh yUeOHBIN MaTepual.

CrnenyeT TOYHO 3allOMMHATh TEPMHUHBI U KaTETOPUH, MOCKOJIBKY B MX OIpEIEICHUSIX
COJIEpIKaTCs IPU3HAKY, TIO3BOJISIOLINE YSICHUTh UX CYIIHOCTh U OTJIMYUTD 3TH MOHATHS OT IPYIHX.
Hdns 6onee 3¢p(HEeKTUBHOTO TMOHMMAHUS MPOTPAMMHOIO Marepuana TOJIe3HO OOIAaThes ¢
IpenoaaBaTeseM Ha IPYNIOBBIX U UHAUBUYaIbHBIX KOHCYJIbTALUAX.

Cuctema OLEHOK IIpM MPOBEACHUN IPOMEKYTOYHOM AaTTECTallMM OCYIIECTBISAECTCA B
cooTBeTcTBUM ¢ TpeboBanusimMu [lonoxxkenuit «O TekymieM KOHTPOJE YCIIEBAEMOCTH H
MPOMEXYTOUHOM arTectanuu cryaeHToB ['YAII, oOydarmomuxcsi 1O MNpOorpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYIbHO-PEHTHHIOBOM CHUCTEME OIICHKM KadecTBa Yy4ueOHOHl paboThl
cTyneHToB B ['YAIDy.
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TCOpCTI/I‘{CCKI/Ie OCHOBbBI HAHOAUAI'HOCTHUKHA
27.03.01(01) 32020

Jlata BHECeHHS

. Jarta u Ne
W3MEHEHUN U BoToKoNA Ioanuck
JIOTIOJIHEHUH. CogepskaHne H3MEHEHHI M TOTIOJHEHHUIH 3506 Al 3aM.3aB.
IToamuce BHECTIETO <a qfé o Kadenpoi
M3MEHEHUs P
23.06.2021r
1) Tabauma 1 3amMeHeHa B COOTBETCTBUH C
HT, K.T.H.
I’E[Oug ’ AT [Tpunoxxenuem 1 Yp
abapp A.T. 4
pabap 2) Tabnwuia 4 3aMeHeHa B COOTBETCTBHH C 23.06.20 C
[Tpunoxxenuem 2 21r Nel7 <

7y T A 3) Tabiuia 5 3aMeHeHa B COOTBETCTBHH C
o [Mpunoxenuem 3

Tabmuna 1 — O6beM U TPyA0EMKOCTh AUCHUTITHHBI

Bun y4eOHO# paboThHI Beero TpymoeMKoCTh 110
cemecTpam
Neo7

1 2 3
O0uras Tpy10eMKOCTh 4/ 144 4]/ 144
aucuumInHbl, 3E/(4ac)
H3 nux uacoe npaxmuueckoi 6 6
n0020MoeKU
Ayoumopnbvle 3anamus, BCero vac., 12 12
B mom uucne
nexiuu (JI), (4ac) 6 6
[IpakTryeckne/ceMrUHApCKUE 3aHSATHS 6 6
(I13), (wac)
naboparopHsie padotsl (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3aMmeH, (Jac) 9 9
Camocmoamensnasn paéoma, BCero 123 123
Bua npoMeskyTOYHOT0 KOHTPOJIA: OK3. OK3.
3aueT, nudd. 3auer, sk3ameH (3aver,
Audd. 3a4, Ik3.)

[Ipunoxenue 1.

19



Tabauna 4 — IlpakTuyeckue 3aHITHS M UX TPYA0EMKOCTh

20
IIpuioxenue 2.

Ne T Popmel TpynoemkocTh M3 mirx i e
il IR [ ol
3aHATHUH ’
(uac) JIMHBI
Cemectp 7
CrpyKTypa MaTepuanos: -
1 | MOHOKpHCTanmHUECKHe, I'pymmosas 3
MOJTUKPUCTATUTNIECKHE,
JIUCKYCCHS
amMop(QHbIe, MATHUTHBIE
HaHOMAaTEPHABI
N3mepenue
2 MIPOCTPAHCTBEHHOTO I'pynmnosas 1 1 7
pacrpeneneHuIMarHUTHBIX JIUCKYCCHS
CHJI TIO TIOBEPXHOCTH 00pasia
MmetogomM MCM
ITpuHMn nocTpoeHust
3 | ckanvpylomero I'pymnosas 0,5 0,5 7
30HJI0BOTO MHKPOCKOTIA
(C3M) OtpaboTka aucrycent
OCHOBHBIX Ollepanuii,
BBITIOTHSIEMBIX TTPH
MOJTrOTOBKE MpHOOpa K
pabote
4 | IIpo6omoaroroska mist C3M ['pymmoBas 0,5 0,5 7
JIUCKYCCHS
5 OTpa60;FKa HaBbIKA T'pyrmosas 1 1 7
HACTPOMKU JTa3epHOI
CUCTEMBI PETUCTPAIHN JmcKycens
M3ru00OB KaHTHIIEBEpa
ITloaroroBka aToMHO-
6 | cWIOBOrO MHKpOCKOIIA I'pynmoras 0,5 0,5 7
(ACM) K BBITIOJTHEHHIO JIUCKycCcus
U3MEpPEHUl B
MOJTYKOHTaKTHOM
peKHMe
[MoxroroBka aToMHO-
7 CHJIOBOTO MHKPOCKOIIA K I'pynmosas 0,5 0,5 7
BBITTOJTHEHHUIO U3MEPEHHI JTIUCKYCCHS
B KOHTaKTHOM
pexxuMe
Wzmepenue Tomnonoruu
8 | MOBEpPXHOCTH TBEPAOTO I'pynmosas 1 1 7
TeJa METOJIOM JUCKYCCHS
MOJYKOHTaKTHOM
ACM Hanpumepe
TECTOBOTO 00pasia
TGZ2
Wzmepenue Tomnonoruu
9 MMOBEPXHOCTHU TBEPJAOTOTEINA I'pynnoBas 1 1 7
MeToI0M KOHTakTHOH ACM JUCKyCCUs
Ha MpUMepe
TecToBoro obpasma TGQ1
Bceero: 6 6




Tabnuua 5 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

21

[punoxenue 3.

No

/o

HaumenoBanue nabopatopHbix padboT

TpynoeMKocCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MIOATOTOBKH,
(dac)

Ne paznena
JTUCIUILIN
HBI

V4eOHBIM IUTAaHOM HE
MPETyCMOTPEHO




