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1. lleau ocBOeHUNA TUCHUILIUHBI

[To3HakOMUTBCS € BO3MOXKHOCTSIMU JU(GPAKIMOHHBIX W 30HIOBBIX METOJOB Tpu padbote ¢
HAaHOOOBEKTAaMH, YMETh TMPAKTHYECKH PEATH30BBIBATh IMOJYYCHHBIE TEOPETHUUECKHE 3HAHUS U
AKCIIEPUMEHTAJIbHBIC HABBIKH JIJIs KOHTPOJIS U aHAIM3a HAHOMATEePUAIOB U HAHOCHCTEM.

2. Mecto qucuMiuinHel B cTpykrype OIl

JlucummiinHa sBIsSETCS O0O0s3aTENIbHOM M OTHOCUTCS K 4YacTU 00pa3oBaTElIbHOM IPOrpPaMMBI,
dhopMupyeMoi yuacTHUKaMH 00pa30BaTEIIbHBIX OTHOIIICHUH.

JUis OCBOEHHS AMUCLUUIUIMHBI HEOOXOJAMMBI 3HAHUS, MOJYYEHHbIE MPU HU3YYEHHHM IAUCLMILIUH:
"Maremaruka", "®uzuka", "duznka KOHACHCUPOBAHHOTO cocTosiHUS BemecTBa", "MHpopManmoHHbie
texHosorun", "IlnanupoBanue u 06paboTKa pe3yabTaToOB IKCIIEPUMEHTOB".)

OO0yuaromuiicst T0KEH:

3HaTh: TEOPETUUYECKHUE OCHOBBI JIECKTPUUYCCKHA U MArHUTHBIX SIBJICHUU, TUGPAKIIMOHHON ONTHKH,
aTOMHOM (QU3UKH, (U3UKK KOHJIEHCUPOBAHHOTO COCTOSIHHUS BELIECTBA, MaTEMaTHUECKOIO aHalu3a,
Teopun (YHKIMM KOMIUIEKCHOTO NEPEMEHHOT0, aHajih3a SKCIEPUMEHTAJIbHBIX JAaHHBIX, OCHOBHBIE
MH(QOpPMAIIMOHHBIE  TEXHOJIOTHMH TIO TIOJYYCHHUIO W aHalW3y HHQOpMAIHMH, TOJy4aeMOW H3 CETH
HNuTtepher.

YMmeTs: MPOBOJUTH HAOMIOAEHUS U U3MEpeHHs (U3MYECKUX BEJIWYMH, (U3HUECKUe
SKCIEPUMEHTHI, MaTEeMaTHYECKUE pacyeTbl, aHalu3 U OOpabOTKYy 3KCHEPHMEHTAIbHBIX JAHHBIX C
HCIO0JIb30BAHUEM KOMIIBIOTEPHBIX MPOTrpamMM, MOUCKH HHPopMaiuu B cetu HTepHeT.

HMeTp: mpakTHUUECKUH OMBIT HAOMIONEHUS W H3MEpeHUs (U3NYECKUX BEIMYMH, MPOBEACHUS
(Gu3NYECKUX IKCIEPUMEHTOB, MaTEMaTUUYECKUX PAcueToB, aHAIM3a U 00pabOTKU 3KCIIEPUMEHTAIbHBIX
JAHHBIX, TOMCKa UHGopMauu B ceTu HTepHET.

Marepuan Kypca MOKET ObITh IOJIE3HBIM IPU HU3YYEHUU pAJla CHEHUANbHBIX JUCLMIUIUH TaKHX
kak "®Ouszuka moBepxHocTH", "DuU3NUeCcKHe CBOWCTBA TOHKHMX IUICHOK W METOJBI HMX TOJIyd4eHH'",
"Oprannyeckue ieHku U MoHocsou", "HanoMaTtepuraisl B 3I€eKTpOHUKE".

3. Ilnanupyembie pe3yJibTaThl 00YYEeHHUs M0 AUCHMILINHE

3.1. Komnerenunun, popMHPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCHHUILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS Cleyrolne KoMneTeHuuu B cootBeTcTBrn ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1. CriocoGeH ocyliecTBIsATh MOUCK, KPUTUYECKUI aHaIN3 U CUHTE3 MH(OpMaluU, IPUMEHSTh
CUCTEMHBIN NIOJXO/I JUIsl PEIEHHUs IOCTABJICHHBIX 3a/1a4;

0) obmenpodeccuonansueie (OIIK): HeT

B) npodeccuonanpubie (I1K):

[IK-2. CrnocoGeH mnpoBOAUTH MNPOPECCHOHATIBHYIO NESATENIBHOCTh IO KOHTPOJIIO CTPYKTYp U
CBOMCTB MaTepHaJIOB U KOMIIOHEHTOB MUKPO- U HaHOCUCTEMHOMN TEXHUKHU.

[IK-3. CriocoGeH BRIOMPATh W MPUMEHSTh Ha MPAKTHKE METO/BI M CPE/ICTBA IJIAHUPOBAHUS U OpTaHU3aIUN
HCCIICIOBAHUN M Pa3pabOTOK, METObI IPOBEACHUS 3KCIICPUMEHTOB M HAONIOICHHUH, 0000IIeHNs 1 00padoTKH
WHPOPMAITUH.

3.2. [lepeyeHb MJIAHUPYEMbIX Pe3yJabTATOB O0y4YeHHMsl MO JAUCHUIIMHE, COOTHECEHHBIX C
HHAUKATOPAMM 10CTUKeHUs1 (POPMUPYEMBIX KOMIIETEH U

B pe3ynbraTe ocBO€HUS AMCUUILTMHBI O0yJaIOUIUHCS JOIDKEH:

3HAaTh: TCOPECTUICCKHUEC OCHOBEI HH(bpaKHHOHHBIX M 30HAOBBIX METOJOB M MX BO3MOKHOCTHU IIPU
paboTe ¢ HAHOOOBEKTAaMU JJI KOPPEKTHOM NTOCTAaHOBKM uccienoBarenbekux 3amad. (YK-1, TIK-2, T1K3).
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YMeTh: mNpaBUIbHO BBIOMPATh YCIIOBUS IPOBEAEHUS OSKCIEPUMEHTOB B 3aBHUCHUMOCTH OT
MIOCTAaBJICHHOM 3ajauM, TNOJdy4aTb 0OpabaTbiBaTh, aHAJIM3UPOBATh M MPEJICTABIATh PE3YJIbTaTh
AKCIEPUMEHTOB U PACYETOB B BUJIE OTUYETOB, yonukauuii u npesentammii (YK-1, I1K-2, [1K-3).

VMeTp mnpakTUYeCKUIl OMBIT: HCIOJIb30BaHMUS AUQPPAKIMOHHBIX W 30HJIOBBIX METOJOB IS
MOJIy4Y€HUs CTPYKTYPHOU HH(OpPMALIMKU 0 HAHOMAaTepHaaax, B TOM 4YHciie U UH(popMaluu, HeoOX0IuMoH
JUIS. KOHTPOJISl TEXHOJIornyeckux npoueccoB ux nomydenus (YK-1, TIK-2, T1K-3).

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM TUCHUIUTHHBI COCTaBIseT 12 3aueTHhIX equHull (432 akageMUYeCcKUX Jaca).

4.1. Conepxanue AUCHUILVIMHBI MO pasaeaam (TemMam),
TPYA0EMKOCTBHIO 3aHSATHI JEKIMOHHO-CEMHUHAPCKOT0 THIIA

COOTHECCHHOC C BHIaAMH MU

OO6beM MHON KOHTAKTHOM pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM Ij1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Buapl 3ansituii, ux odbeM (B
aK.4yacax, o o4Hoi gopme ®opMBbI TeKyIIEr0
00y4JeHms) KOHTPOJIfA yCIIeBaeMOCTH
N Paznex Cemectp N
Pa3znena JHCHUNIUHBI SansTHs dopma NPoMeKyTOUHOI
3aHaTus aTTecTalliU
JIEKIHOHHOTO MIPaKTUIECKOro
Tuna /mabopaTopHoro
THIIA
1 Brenenue. 6 2 — BxonHas nuarnocrtuka:
TECT C MOCIEAYIOLIUM
00CyXIeHHEM
pe3ynbTaTOB
2 Pentrenosckoe 6 2 — OnopHBIi KOHCIIEKT
W3JIy4CHHE.
3 OcHoBHas 3a7a4a 6 6 6/0 OnopHbIif KOHCTIEKT/
PCA Marepuaisl
MPaKTUYECKUX 3aJaHUI/
4 Metonet PCA 6 6 4/8 OnopHbIif KOHCTIEKT/
Marepuaibl
MPaKTUYECKUX 3aTaHUI/
OTtyeTsI IO
71a00paTOPHBIM paboTaM
5 Onpenenenue 6 6 4/4 OnopHbIif KOHCTIEKT/
COCTaBa Marepuania OnopHbIif KOHCTIEKT/
Marepuaibl
MPaKTUYECKUX 3aJaHUI/
OTtyeTsI IO
71a00paTOPHBIM paboTaM
6 Omnpenenenue 6 4 6/12 OnopHbIif KOHCTIEKT/
pa3MepoB Marepuaibl
KPUCTAJUTUTOB U MPAKTUYECKHUX 3aJIaHUN/
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HaNPSHKCHUN B OTuetsl O
oOpasie 1ab0paTopHBIM paboTam
7 Onpenenenue 6 6/4 OnopHbIif KOHCTIEKT/
CTPYKTYPHBIX Marepuaibl
HapYyIIEHUU MPAKTUYECKHUX 3aJIaHUN/
OTtyeTsI IO
71a00paTOPHBIM paboTaM
8 Onpenenenue 4 6/4 OnopHbIif KOHCTIEKT/
TOJILUHBI [IJICHOK U Marepuaisl
ITOKPBITHI MPaKTUYECKUX 3aTaHUI/
OTtyeTsI IO
71a00paTOPHBIM paboTaM
KonTtposb DK3aMeH
MOJIyY€HHBIX 3HAHUI
Y YMEHUHN
Wtoro 3a 6 cemectp: 36 32/32
9 DNeKTPOHHOE 12 6/0 OnopHbIif KOHCTIEKT/
U3JIyYEHUE U Marepuaisl
mudpakiys MPAKTUYECKHUX 3aJIaHUN/
10 [IpocBeunBaromas 12 4/16 OnopHbIif KOHCTIEKT/
JJIEKTPOHHAs Marepuaisl
MUKPOCKOTIHS MPaKTUYECKUX 3aJaHUI/
OTtyeTsI IO
J1a00paTOPHBIM paboTaM
11 BricokoBonbTHAS 12 4/8 OnopHbBIN KOHCTIEKT/
pactpoBas OnopHbIN KOHCTIEKT/
JJIEKTPOHHAs Marepuaisl
MUKPOCKOTIHS MPaKTUYECKUX 3aJaHUI/
OTtyeTsI IO
71a00paTOpPHBIM paboTaM
12 CKaHHPYIOLIast 10 4/16 OnopHbIif KOHCTIEKT/
30H10Bas Marepuaiet
MUKPOCKOTIHS MPaKTUYECKUX 3aJaHUI/
OTtyeTsI IO
71a00paTOPHBIM paboTaM
KonTtposb OK3aMeH
MOJIYYCHHBIX 3HAHUI
Y yMEHUHN
Hroro 3a 7 cemectp 46 20/40
HUTOI'O 216 yacoB, N3 HUX 82 52/72

4.2. PazBepHyToOe ONHMCaHUE COEPKAHUA TUCUMILIUHBI N0 pa3aeiaM (TeMam)

Pasnen 1. Bsenenue B mpoOnemMaTuky IMCUUILUIMHBI, NpEeACTaBlieHuEe padodeil mporpaMmsl,
OCMBbICIIEHHE TpeOOBaHMN K OpraHu3aluu Ipouecca oOydeHus, caMOCTOSATENbHON paboTsl U (opm
aTTeCTalUH.

Paszpgen 2. SIBmeHwns, mnpoucxoisiiue INpU B3aMMOJECUCTBUM PEHTTEHOBCKOTO W3JIYy4EHHUS C
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BEILIECTBOM. XapaKTEPUCTUKA PEHTTEHOBCKUX H3JIyYEHUH, HCIOJIb3YEMBIX B PEHTIE€HOCTPYKTYPHOM
ananmuse (PCA).

Pazgen 3. OcnoBnas 3agadya PCA u moaxonsl k ee pemeHuto. Oypoe-ananus3 u Qypbe -CUHTE3.
dazoBas npobiema. UHTEHCUBHOCTb U T€OMETPUSI PEHTT€HOBCKOI'O paccesiHusl 00bEKTaMu € pa3inyHOI
pazMepHOCThI0. DaKTOPHI, BIMSIONINE HA PACCESIHHYI0 HHTEHCUBHOCTh. MHOKUTENHN: T€OMETPUUECKUM,
CTPYKTYpHBIH, nojisipuzanmu, Jlopenna, nornomeHus, noBropseMoctd. CTaTuyecKkue U JUHAMHUYECKHe
uckaxeHus. TemnepaTypHbIii MHOKUTEIb HHTEHCUBHOCTH.

Paznen 4. Meronst PCA. Meton Jlays. Meroa mnopomka. Meron BpameHus. IIpumenenue
METO/IOB PpEHTreHorpaduu NpuU pelIeHUU MPUKIAJHBIX MaTepuaIoBeIYECKUX 3ajad: (pU3MUecKue
3¢ deKThI, perucTpupyemMble apaMmeTpsl, 6a3oBas anmnaparypa.

Pasnen 5. KauecTBeHHBI M KOJMYECTBEHHBIM pPEHTIE€HOBCKHI (ha3oBbIN aHanu3. MeTosl
KOJIMYECTBEHHOI0 PEHTTeHOBCKOro (ha3oBoro aHaiuza. OmnpeseneHue CTENEHH KPUCTAJUIMYHOCTU
MOJIMMEPHBIX 00pa3LoB.

Pasnen 6. BnusHue pa3MepoB KpUCTAJUIMTOB Ha IIUPUHY JU(GPAKIUMOHHBIX MaKCHMYMOB.
®opmyna Illepepa. BnusiHue MukpoHanpspkKeHMH Ha IIUPUHY AUQPPAKIMOHHBIX MaKCUMyMOB. YueT
MHCTPYMEHTAJIbHOM PAacXOJUMOCTH IIydKa. BplneneHue KpUBOW MCTUHHOTO JAMQPPAKIIMOHHOTO
ymupenust MerogoM Crokca. Pazgenenue 3¢dexToB OJOYHOCTH M MUKPOHANPSIKEHUH METOI0M
annpokcumanuu. OnpeneneHne MakKpOHaNpPsDKEHUN B JIMHEWHO- U IUIOCKOHANPSHKEHHOM COCTOSHUSIX.
Merton sinz\y. PaznenpHOE onpeienieHue riaBHbIX HAIIPSYKEHU .

Pasnen 7. Omnpenenenue THUma TBEPAOrO pPacTBOpa W CTENEHM [JAJIBHErO IMOpPSAJIKa B HEM.
Omnpenenenre KOHIEHTpauu Je(pEeKTOB YMAaKOBKU B J1e()OPMHpPOBAHHBIX MeETaljlax M CIUIaBax.
Omnpenenenre pa3MepoB «4acTUL» M HX pacHpellesieHHus 10 pa3MepaM B o0paslie M3 JaHHBIX
i y3HOTO MATOYTII0BOTO PEHTIeHOBCKOTO paccesHust (MYPP).

Paznen 8. Mcnosnb3oBaHue METONIa CKOJIB3SIIETO PEHTTE€HOBCKOTO ITydKa JUIsl MUCCIEHOBAHUS —
CTPYKTYPBI TOBEPXHOCTHBIX CIIO€B TBEPJBIX TEN W TMOKPHITUNA. OmnpeneneHus: TOJIMHBI U COCTaBa
Marepuaia 1o OclabJICHHI0 PEHTTCHOBCKUX Jiydeil B HeM. baxpoma Kuccura. OnpeneneHue TOMIUHBI
CBEPXTOHKHUX IUIEHOK.

Pazgen 9. [lnuHa BOJIHBI DJJEKTPOHA, €€ 3aBUCUMOCTb OT YCKOPSIOIIETO HaNpsHKEHUS.
B3anmogeiictBue 3I€KTpOHOB C BemecTBOM. I[lomydeHue JIIEKTpOHOIpaMM Ha IMPOIyCKaHUE H
orpaxkenue. Crneuuduka  snekrpoHorpamMm.  PacmmdpoBka — 3JeKTpoHOrpaMM — HOJU- U
MOHOKpHCTalInyeckux o6pasnoB. Meron "kocoit" cbemku. Ompenenenue ocu 30HbI. [loctpoenue
TEOPETUYECKUX AEKTPOHOTPAMM.

Pa3znen 10. OcHOBHBIE y3I1bI MPOCBEYUBAIOIIETO JIEKTPOHHOTO MUKPOCKONA. MarHUTHbIE JINH3HI.
JedexTsl MarHuTHBIX JMH3. OCHOBHBIE NPEJCTABICHUS O MEXaHU3Me (OPMUPOBAHUS HU300paKEHUS.
['mybuna mons u rimyouna ¢oxyca. Judpaxkmuonnas ommobka. [IpenensHoe pa3pemieHne 3IeKTPOHHOTO
MUKpocKomna. Pexumbl paboTel U xoa stydelt. Judpakuusa u mukpoaudpakuus. MeTosl uccieqoBaHus
B IPOCBEUMBAIOLIEH JJIEKTPOHHOM MUKpockonuu. JludpakunoHHsli KoHTpacT: (azoBbll U
aMIUIUTYAHBbIA.  AOGCOpOLUMOHHBIM KOHTpacT. CBETJIONOJbHOE M TEMHOIOJBHOE H300pa)keHHe.
HelictByroniee oTpaxkeHue. Buabl KOHTpacTa Ha COBEPUICHHOM KpucTajie. PaccessHue 3JeKTpOHOB Ha
HECOBEPLUICHHOM KpHUCTAaJLIE.

Paznen 11. YerpoiictBo U npuHIUIB GOPMUPOBAHUS U300paKeHHsI B PACTPOBOM 3JIEKTPOHHOM
MHUKpOCKOTe. YBelndeHue U paspeuieHue. OCHOBHBIE PEKUMBI U JOIMOJIHUTEIbHBIE BO3MOXKHOCTH.
Kontpact. Ilpumenenne POM nmns usydeHusi mosiynpoBOJHUKOB. CHEKTPOMETPHs] PEHTTE€HOBCKOTO
u3Ny4yeHus: oT 00beKToB B POM. PeHTreHoBckUii MUKpoaHalin3 TOHKMX 00pa3LoB.

Paznen 12. [lpuHiunsl paboThl CKaHUPYIOIIMX 30HAOBBIX MuKpockonoB (C3M). Ckanepsl
30H/IOBBIX MUKPOCKOIIOB. Y CTpOICTBa JUIsl IPELU3UOHHBIX II€peMENIeHUH 30H1a 1 o0pa3na. 3amuTa ot
BHEIIHUX BozneiictBuil. ®opmupoBanue u oOpabotka C3M wuzoOpaxkenui. Meroasr C3M:
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CKaHHpYIolasa TYHHCJIbHAs 2JICKTPOHHAA MUKPOCKOIIHA, CKAaHUPYIOIIasd aTOMHO-CHUJIOBAass MUKPOCKOITHA,
QJICKTPOCUJIOBAsA MHKPOCKOIIMA, MArHUTHO-CHUJIOBAss MHUKPOCKOIIHA, CKaHUPYIOLlas OV KHEITOJIbHAS
ONITHUYCCKasd MHUKPOCKOIIHA.

5. O0pa3oBaTeibHbIE TEXHOJIOTHH

Tpaguumonnaple  00pa30BaTENBEHBIC  TEXHOJIOTHU: KJIACCHYECKOe JICKIIMOHHOE OO0ydeHue
(JIeKLIMOHHBIE 3aHATHS), 00yUYEeHHE C TOMOIIbIO Y4eOHOM KHUIM (camocTosITeNbHas paboTa), 00ydyeHue ¢
MTOMOIIBIO CUCTEMBI MaAJIBIX IPYMI (IIPU MPOBEIECHUU JIA0OPATOPHBIX U MPAKTUUECKUX 3aHATUI),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC 06Da3OBaT€J'II>HI>I€ TEXHOJIOTHUH: TEXHOJIOI'MN CMECIIAaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck uHbopmamuu B HHTepHeTe (camocTosTenbHas padoTa),
MPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAJIHM3a SKCIICPUMCHTAJIBHBIX JAHHBIX U
MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEH  (IIpaKTUYECKHE  3aHATHUS),  IMPUMEHEHHE
AYJANOBU3YAJIbHBIX TEXHUYCCKUX CPCIACTB (J'ICKIII/IOHHBIG 3aHATHA, HpCSCHTaI_[I/H/I).

6. YueOHO-MeTOANYeCKOEe o0ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboThl CTYJEHTOB — CaMOCTOSITENbHAs
MIOATOTOBKA K BBINOJHEHUS MPaKTUYECKUX U J1a0OpaTOpHBIX pabOT MO METOAMYECKUM YKa3aHUSIM.
[TonHOCTBIO BECh METOJIMYECKHI MaTepuall Mo OO0ECIEYEHHIO CAMOCTOSITENIbHOM paboThl CTYIEHTOB
npusesneH B [Ipunoxkenun 1 x PIL.

7. XapaKkTepucTHMKAa OLEHOYHBIX CPeICTB /IS TeKyllero KOHTPOJIA YyCleBaeMOCTH M
NPOMEKYTOYHOM aTTecTalluy 00y4aloIMXCcs N0 JUCHHUIIJIMHE

Cucrema KOHTpOJIS 10 JAUCLUILIMHE BKJIIOYAET: BXOJIHON KOHTPOJIb;, IPOMEXYTOUHBIH KOHTPOJIb
3a Marepual 6 ceMecTpa — 9K3aMeH, TEKYIIMIl KOHTpPOJIb, HWTOrOBBIA KOHTpPOJIb Ha Marepuan 7
ceMecTpa — IK3aMeH.

B TekymieM KOHTpOJ€ HCIOJIb3YIOTCS THPOBEPKAa OINOPHBIX KOHCIEKTOB M MAaTepuajoB
MPAKTUYECKHUX 3aHATHI U OTYETOB MO JJabOpaTOpHBIM paboTaM. B KoHIE KaXK70ro cemecTpa MUIIETCs
UTOroBasi KOHTPOJIbHAsA padoTa, KOTOpasi OLIEHUBAETCS MO MATUOAIUILHOMN IIKaJIE.

[Tepen xaxapiM 7Ta0OpATOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMYyCK K pabote. CTymeHT 00s3aH
MOKa3aTh 3HAHMUSI HEOOXOJMMOTO TEOPETHYECKOro MaTepuana M MeToAuK uccienoBanuid. Ilocie
KaXKJI0M MTPaKTU4EeCKON pabOThl CTYACHT MULIET OTYET U 3aIIMILIAET €ro Mepesl MpernogaBaTesieM.

Jlomyck Ha 5K3aMEHbl MPOUCXOAUT MpPH HATUYUKM  OTYETOB MO JAaOOPAaTOpHBIM paboTaM u
MIOJIOKUTEIILHON OIICHKH 32 BBINOJHEHUE IPAKTUUECKUX 3a/1aHUH.

DK3aMeHbl MPOXOJAT YCTHO. B KayecTBe OLEHOUHBIX CPEACTB HCIHOJIB3YIOTCA: KOMILIEKT
9K3aMEHALIMOHHBIX OMJIETOB U JOIOJIHUTENIbHbIE CUTYal[lMOHHbIE BOIIPOCHL. buieTsl sk3amMeHa cojepxar
JIBa TeOpeTHYecKux Bompoca. Kaxplil Borpoc oleHuBaercs o nsarudanbHOU mikane. Mcnonbsyrores
CJIEYIOINE KPUTEPUU OLICHKU:

«5» — CTYIEHT IIOJHOCTBIO PACKpPhIBAET TEMY BOIIPOCA, CAMOCTOSITEILHO U IIOJHO OTBEYAET Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIpOCa;
«4» — CTyIEHT IOJIHOCTBIO PACKpbIBA€T TEMY BOIIPOCA, HO 3aTPyIHSAETCA OTBEYaTh Ha

AOIIOJTHUTECIIBbHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa; WM TEMa BOIIpOCa paCKpbIiTa HE IMOJIHOCTBIO,
HO CTYACHT YBECPCHHO OTBCHACT HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa.

«3» — CTYIAEHT HE TOJHOCTHIO PACKphIBAa€T TEMYy BOMpoca M 3aTPyIHSETCS OTBEYaTh Ha
JOTIOJTHUTEIBLHBIE BOTIPOCHI, CBSI3aHHBIE C TEMOU BOTIPOCa;
«2» — CTyACHT HE PaCKphIBA€T TEMYy BOIPOCA, MPOSBIACT HE3HAHWE O0a30BBIX TEPMHUHOB H

HOH?ITI/II\/’I, HGO6XOI[I/IMI)IX I paCKpPbITUA TCMBI.
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OneHka 3a 9K3aMEH CTaBUTCS Kak cpeaHeapupMernyeckoe OajoB 3a OTBEThl Ha BOIPOCHI
9K3aMEHAIMOHHOTO OWJIeTa C y4ETOM OTBETOB Ha JOTMOJIHUTEIBHBIC CUTYAI[MOHHBIE BOMPOCH. Pe3ynbprar
OKpYTJISi€TCs 10 LEJIOTO YucIa.

Bompocer sk3aMeHAaIMOHHBIX OWJIETOB W THUIBI JIOMOJHUTEIBHBIX CHUTYAI[MOHHBIX BOIIPOCOB
npuBenieHbl B (hoHAe onleHoYHbIX cpencts (IIpunoxenue 2).

8. YueOoHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecTeYyeHUe TUCIHIIINHBI

OcHoBHas yueOHas quTeparypa:
1.dusnyeckoe MaTepuaIoBeACHNUE ;| YICOHUK /Ul BY30B : B 6-x T. / mon pen. b.A. Kanun. - M. : MUOU,
2008. - T. 3. Metoapl uccilenoBaHusI CTPYKTypHO-(a3oBoro coctosiHusi marepuaios. - 808 c. - ISBN
978-5-7262-0977-7 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).
2.Wmomun A.C., Opewmko A.Il. ludpakunonHsiii cTpykTypHbId aHanu3. M.: ¢usmueckuit ¢-t MI'Y
00O M3a. nom «KpenoctHoBBY, 2013. 616 c. ISBN 978-5-85271-503-62.
3. ®usnueckoe MaTepualoBeJeHHe : yueOHUK I By30B : B 6-x T. / moj pea. b.A. Kamun. - M. :
MU®U, 2008. - T. 3. Metoasl uccienoBanusi CTpKyKypHO-(}a3oBoro coctosiHus matepuaiioB. - 808 c. -
ISBN 978-5-7262-0977-7 ; To xKe [DnexTpoHHbBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).

4.J1x. CneHc DKkcriepuMEHTalIbHAs AJIEKTPOHHAsE MUKPOCKOTIHNS BBICOKOTO paspewenusi, M., "Hayxka",

1986.

5.CmupuoB, C.B. Metoasl u o0opynoBaHHE KOHTPOJS MapaMETPOB TEXHOJIOTMUECKUX IPOIIECCOB
MIPOM3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJUTHBIX WHTETPAIBHBIX CXEM :
yuebHoe mnocobue / C.B. CmupHoB. - Tomck : Tomckuil rocynapCTBEHHBI YHUBEPCUTET CUCTEM
yhnpasieHuss ¥ paauodnekTponuku, 2010. - 115 c. ; To xe [DnekrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208659 (13.11.2015).

.6.MukpoaHanu3 u pacTpoBas dJeKTpoHHass Mukpockonus mof pena. . Mopuc, JI. Menn, P. Tukcee,
"Meramryprus”, M., 1985.

7 ®unumoHoBa, H.. Meroas! nccnenoBaHuss MUKPOIIEKTPOHHBIX M HAHOXJIEKTPOHHBIX MaTEPUAIOB U
CTPYKTYp: CKaHUPYIOIIAs 30HIOBas MUKpockomus : Yydebnoe mocobue / H.U. dunumonosa,
b.b. Konbros. - HoBocubupck : HI'TY, 2013. - Y. 1. - 134 c. - ISBN 978-5-7782-2158-1 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228943 (13.11.2015).

8. Heonun, B.K. 30H10BbIe HAHOTEXHOJIOTUU B AeKTpoHHKe : MoHOrpadus / B.K. Hesonun. - U3x. 2-
e, uctp. - M. : Texnocdepa, 2014. - 174 c. : ni., cxem., Tabi. - (Mup 31eKTpoHUKH). - Bubnuorp. B kH. -
ISBN 978-5-94836-382-0 ; To xKe [DneKTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=260697 (13.11.2015.

JlomoyiHuTEeIbHAS YUeOHas JIUTEepaTypa:

1.1BeponoBa B.U., PekeBnu I'.I1. Teopus paccessHust peHTreHOBCKUX Jiydei. M.: M3natensctBo MI'Y,
1972. 247 c.

2. ®owmuH, [1.B. DOkcnepumeHTanbHBIE METOAB (U3UKH TBEpPAOro Tema : ydyeOHoe mocobue /
J.B. ®omun. - M. ; bepmun : Qupexr-Meaua, 2014. - 186 c. : wi., cxem., Tabu. - bubmuorp. B KH. -
ISBN 978-5-4475-2829-4 ; To xKe [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074 (13.11.2015).

3.®etucos, I'.B. CunxporponHoe uznmydeHne. MeToibl MCCIeA0BaHUsS CTPYKTYPHI BEIIECTB : y4eOHOE
nocobue / I'.B. ®etucos ; nox pen. JILA. Acnanos. - M. : ®usmatnur, 2007. - 673 c. - ISBN 978-5-
9221-0805-8 ; To xKe [DnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).




OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 «HanoTexHOIOrMM U MUKPOCUCTEMHASI TEXHUKA»
Marepuaisl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH

4.PycakoB A.A. Pentrenorpadus meramio. M.: Atomuznar, 1977, 480 c.

5. Ceprees, A.I'. Hanometponorus / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 c. - ISBN 978-5-98704-
494-0 ; To xe [DnexTponnbiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

6. CoszunoB, C.A. CrpyKTypHbIE METOJBl HCCICIOBAHMS KPUCTALIOB : YydeOHOe Tmocobue /
C.A. Co3unos, JI.B. Konecnukos. - KemepoBo : KemepoBckuii rocynapcTBeHHbll yHUBepcuret, 2012. -
108 c¢. - ISBN 978-5-8353-1284-9 ; To xe [Onekrponnbiii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

Pecypcbl nHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTH «HTepHeT»:

Cucrema »3JIEKTPOHHOM TOJAEpPKKUA oOpa3oBareiabHOro mpouecca «Moil  yHHBEpCHUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast OubnmoTeka onnaitn» www.biblioclub.ru

OnekrponHas 6ubmmoreka MBI'Y http://lib.ivanovo.ac.ru

Onexrponnslit katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

CaiiT cnenranu3upoBaHHbIX ciaoBapeit www.dic.academic.ru
Caiit Bce miisi cTyzeHTa http:/www.twirpx.com

[IporpamMmHoe obecrieueHue:
Onepauunonnas cucrema Microsoft Windows, nmaker o¢uchbix nmporpamMm Microsoft Office u(unm)
LibreOffice, untepuer-6paysep Microsoft Edge u(unu) Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOI
MeOenn M TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPHUH;

— JUIsl TIPOBEACHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypPCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHelHaM3UPOBAHHON yueOHON MeOenu U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlaGoparopuu, ocHaIIeHHBIE JTA0OPATOPHBIM 000PYIOBAHNEM, KOMIUIEKTOM CIEIUATN3UPOBAHHOMN
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne Uisi caMOCTOSITENIBHOM PAabOTHI, OCHALIEHHOE KOMIUIEKTOM CHEUaIN3MpPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUYNBAIOIINE TEMATHUECKHE NILTIOCTPALIUU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.
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ABTOp(BI)-cOcTaBUTENb(M): 3aB. Kadeapoil SKCIEPUMEHTATbHONM W TEXHUYECKOW (HU3UKH,
JTOKTOP (pu3.-MaT. HAyK, TOIeHT Asiekcanapos A.M.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokosn Ne 1

[Iporpamma o6HOBIEHA

MPOTOKOJI 3acenanus kadeaps No OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

IIpunoxenune 1. MeToguueckune yKazanusi JAjsi 00y4al0IUXCs M0 OCBOEHHIO TUCUMILTHHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /sl IPOBEIEHUSI TPOMEKYTOUHOM aTTecTAlNU
00y4aromuXxcs Mo JUCUMILIIMHE.



