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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 JIJI KOHTPOJIS U aHAIN3a HAHOMATEPUAIOB 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 JICKTPUUYCCKHA U MArHUTHBIX SIBJICHUU, TU(GPAKIIMOHHON ONTHUKH,
aTOMHOM (QU3UKH, (U3UKK KOHJIEHCUPOBAHHOTO COCTOSIHHUS BELIECTBA, MaTEMaTHUECKOIO aHalu3a,
Teopun (YHKIMM KOMIUIEKCHOTO NEPEMEHHOT0, aHajih3a SKCIEPUMEHTAJIbHBIX JAaHHBIX, OCHOBHBIE
MH(QOpPMAIIMOHHBIE  TEXHOJIOTMH TIO0 TIOJYYCHHUIO W aHaIW3y HUHQPOpPMAIMH, TOJydaeMOW W3 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.

HNMeTp: mpakTHUECKUH OMBIT HAOMIONEHUS U H3MEpeHUs (U3NYECKUX BEIMYWH, MPOBEACHUS
(Gu3NYECKUX IKCIEPUMEHTOB, MaTEMaTUUYECKUX PAcueToB, aHAIM3a U 00pabOTKU 3KCIIEPUMEHTAIbHBIX
JAHHBIX, TOMCKa UHGopMauu B ceTu HTepHET.

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

3. Ilnanupyemble pe3yJibTaThbl 00yUeHHs N0 IUCHUIITIHHE

3.1. Komnerenunu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AUCHHUIIMHA

[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(OpPMaluU, IPUMEHSTh
CUCTEMHBIN TOJXO/ sl pEeLICHUs] TIOCTaBICHHBIX 33/1a4;

0) obmenpodeccuonansueie (OIIK): HeT

B) npodeccuonanpubie (I1K):

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

[1IK-3. Cnocoben BbIOMpaTh M NMPUMEHATh HA MPAKTUKE METOJbl U CPEICTBA IUIAHUPOBAHUS U
OpraHu3aIui HCCIEIOBAHUNA M pa3pabOTOK, METOJbI MPOBEIACHUS JKCIEPUMEHTOB W HAOIIOECHUN,
00006meHust U1 00paboTKU MHMOPMAITIH.

3.2. [lepeyeHb MJIAHUPYEMbIX Pe3yabTATOB O0y4YeHHMsl MO JAUCHUIIIMHE, COOTHECEHHBIX C
HHAUKATOPAMM T0CTUKeHUs1 (POPMHUPYEMBIX KOMIIETeH NI

B pe3ynbraTe ocBO€HUS AMCUUILIMHBI O0YyJaIOUIUICS JOIDKEH:

3HAaTh: TCOPECTUYCCKHUEC OCHOBEI HH(bpaKHHOHHBIX M 30HAOBBIX METOJOB M MX BO3MOKHOCTHU IIPU
paboTe ¢ HAHOOOBEKTAaMU JJII KOPPEKTHOM TTOCTAaHOBKH uccienoBarenbekux 3amad. (YK-1, TIK-2, T1K3).



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 HaHOTEXHOJIOTUM 1 MUKPOCUCTEMHAs TEXHUKA
(Marepuainbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH)

YMeTh: mNpaBUIbHO BBIOMPATh YCIIOBUS IPOBEAEHUS OSKCIEPUMEHTOB B 3aBHUCHUMOCTH OT
MIOCTAaBJICHHOM 3ajauM, TNOJdy4aTb 0OpabaTbiBaTh, aHAJIM3UPOBATh M MPEJICTABIATh PE3YJIbTaTh
AKCIEPUMEHTOB U PACYETOB B BUJIE OTUYETOB, yonukamii u npesentamumii (YK-1, I[1K-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
O6bem mucuumuinHbl cocTaBisieT 10 3adeTHbix equnull (360 akageMUYecKuxX Jaca).

4.1. Conep:xaHue IHCHMIUIMHBI MO pa3genaM (TeMaM), COOTHECEHHOe ¢ BHIAMH H
TPYAOEMKOCTHI0 3aHSTHI JJeKIHOHHO-CEMHUHAPCKOT0 THIIA

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

Buns! 3ansatuii, nx oobeMm (B
ak.Jacax, 1o o4Ho# Qopme @DOopMBbI TEKYLIETO
o0yueHust) KOHTPOJISL YCIIEBAEMOCTH

Ne Paznen
Cemectp

Paznena JIUCITUTUTAHBI dopma IpoMEKYTOUHON

3auarus SaHATHA aTTecTallii

11200paTOpPHOTO
JICKLIMOHHOTO
/TIpaKTUYECKOT0
THIA

THIIA

1 Beeneunue. 6 2 — Bxonnas muarsocTuka:
TECT C TIOCTEAYIOINM
00CyXIeHUEM
pe3yNbTATOB.

Crnucok BOIIPOCOB,
WHTEPECYIONUX CTYIACHTA
10 COAEPIKAHUIO
JTUCITUTIINHBI (CIaeTcs B
MMHUCHMEHHOM BUJIE)

2 Pentrenosckoe 6 2 — OnopHEI KOHCTIEKT
H3JIy4CHHE.
3 OcnoBHas 3agaua PCA 6 6 8/6 OnopHbIi KOHCTIEKT/
Marepuabl IpakKTHYECKUX
3a1aHni/

4 Meronst PCA 6 6 8/6 OnopHbIN KOHCIIEKT/
Marepuabl IpakKTUYECKUX
3a7aHui/

Ortuersl 110 1a00paTOPHBIM
paboram

5 Omnpenenenne cocraBa 6 6 8/6 OnopHbIi KOHCTIEKT/
Martepuaia OnopHbIi KOHCTIEKT/
Marepuaibl IpakKTUYECKUX
3a7aHui/

Ortuersbl 110 1a00paTOPHBIM
paboram
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6 Omnpenenenne 4 8/6 OnopHbIi KOHCIIEKT/
pa3sMepoB Marepuabl IpaKTHYECKUX
KPUCTAJIUTOB U 3aaHui/

HanpsDKEHU B o0pasiie Ortuersl 110 1a00paTOPHBIM
paboram

7 Omnpenenenne 4 8/6 OnopHbIi KOHCTIEKT/
CTPYKTYPHBIX Martepuaibl MPaKTHYECKUX
HapYyIIeHnH 3aaHni/

Ortuersl 110 1a00paTOPHBIM
paboram

8 Onpenenenne 4 6/4 OnopHbIi KOHCIIEKT/
TOJIIUHBI TUICHOK H Martepuaibl MPaKTHYECKUX
MOKPBITHI 3aaHni/

Ortuersl 110 1a00paTOPHBIM
paboram
KoHTpomns momydeHHbIX JK3aMeH
3HAHUU U YMEHUI

Hroro 3a 6 cemectp: 34 50/34

9 DneKkTpoHHOE 6 8/0 OnopHbIi KOHCTIEKT/
U3Iy4YCeHUE U Martepuaibl MPaKTHYECKUX
nrdpakyst 3aaHni/

10 [IpocBeunBatoras 6 8/4 OnopHbIi KOHCTIEKT/
AJIEKTPOHHAS Martepuaibl MPaKTHYECKUX
MHUKPOCKOIHS 3aiaHui/

Ortuersl 110 1a00paTOPHBIM
paboram

11 BricokoBonbTHAS 6 8/4 OnopHbIN KOHCIIEKT/
pactpoBas OnopHbIN KOHCIIEKT/
AJIEKTPOHHAS Martepuaibl MPaKTHYECKUX
MHUKPOCKOIHS 3a1aHui/

Ortuersl 110 1a00paTOPHBIM
paboram

12 CkaHupyomas 4 6/2 OnopHbIi KOHCTIEKT/
30HI0Bas Marepuabl IpaKTHYECKUX
MUKPOCKOITHUS 3aJaHuil/

Ortuersl 110 1a00paTOPHBIM
paboram
KoHTponb mosy4eHHbIX OK3aMeH
3HaHUN U YMEHUI
Hroro 3a 7 cemectp 22 30/10
HUTOT'O 180 uacoB, u3 HUX 56 80/44

4.2. Pa3BepHyTOe ONHMCaHUE COIEPKAHUA TUCUMILIUHBI N0 pa3jaeiaM (TeMam)

Pasnen 1. Bsenenue B mpoOnemMaTuky IMCUUILIIMHBI, NpeACTaBlieHue padbodeil mporpaMMsl,
OCMBICJICHHE TpeOOBaHMN K OpraHu3aluu Ipouecca oOydeHus, caMOCTOSATENbHOH paboTsl U (opm
aTTeCTalMH.

Paszpgen 2. SIBmeHwns, mnpoucxoisaiiue IpU B3aMMOJECUCTBUU PEHTTEHOBCKOTO W3JIYy4EHHUS C
BEIIECTBOM. XapaKTEPUCTUKA PEHTTCHOBCKUX H3JyYEHUN, HCIOJIB3YEMBIX B PEHTIEHOCTPYKTYPHOM
ananmuse (PCA).
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Pazgen 3. OcnoBnas 3agaua PCA u moaxonsl k ee pemeHuto. Oypoe-ananus3 u Qypbe -CUHTE3.
dazoBas npobieMa. UHTEHCUBHOCTD U T€OMETPUS PEHTTE€HOBCKOTO paccessHUsl 00BbEKTaMU C Pa3IMuHOM
pazMepHOCThI0. DaKTOPHI, BIMSIONINE HA PACCESIHHYI0 HHTEHCUBHOCTh. MHOKUTEIHN: T€OMETPUUECKUM,
CTPYKTYpHBIH, nosisipuzanmu, Jlopenna, nornomenus, noBropseMoctd. CTaTuyeckue U JUHAMHUYECKUe
uckaxeHus. TemnepaTypHbIii MHOKUTENb HHTEHCUBHOCTH.

Paznen 4. Meronst PCA. Merton Jlays. Merox mnopomka. Meton BpaimeHus. IIpumenenue
METOJIOB PpEHTreHorpaduu Npu pelIeHUU MPUKIAJHBIX MaTepuaIoBeIYECKUX 3ajad: (pu3Mdeckue
3¢ deKThI, perucTpupyemMble apaMmeTpsl, 6a3oBas anmnaparypa.

Paznen 5. KauecTBeHHBI M KOJMYECTBEHHBIM pPEHTIC€HOBCKHI (ha30BbIM aHanu3. MeToibl
KOJIMYECTBEHHOIO PEHTTeHOBCKOro (ha3oBoro aHaiuza. OmnpenereHue CTEneHd KPUCTAJUIMYHOCTU
MOJIMMEPHBIX 00pa3LoB.

Paznen 6. BnusHue pa3mMepoB KpUCTAJUIMTOB Ha IIUPUHY JU(GPAKIUOHHBIX MaKCUMYMOB.
®opmyna Illepepa. BnusiHue MukpoHanpspkKeHMH Ha IIUPUHY AUQPPAKIMOHHBIX MaKCUMyMOB. Yuer
MHCTPYMEHTAJIbHOM PAacXOIUMOCTH IydKa. BplieneHue KpUBOW MCTUHHOIO JAUQPPAKIIMOHHOTO
ymupenust MerogoM Crokca. Paznenenue 3ddexToB ONOYHOCTH M MUKpPOHANPSIKEHUH METOI0M
annpokcumanuu. OnpesneneHne MaKpOHaNpsDKEHUN B JIMHEWHO- U IUIOCKOHANPSHKEHHOM COCTOSHUSIX.
Merton sinz\y. PaznenpHOE onpeienieHue riaBHbIX HAIPSKEHU .

Pasnen 7. Omnpenenenue THUma TBEPAOrO pPacTBOpa W CTEHEHM [JAIBHErO IMOpSAJIKa B HEM.
Omnpenenenre KOHIEHTpaUu Je(EeKTOB YMAKOBKA B J1e(HOPMHpPOBAHHBIX MeTaIaX M CIUIaBax.
Omnpenenenre pa3MepoB «4acTUI» M HX paclpelieieHus Mo pa3MepaM B o00paslle U3 JaHHBIX
muhy3HOTO MATOYTI0OBOTO PEHTTE€HOBCKOTO paccesHust (MYPP).

Paznen 8. Mcnosnb3oBaHue METONIa CKOJIB3SIIETO PEHTTE€HOBCKOTO ITydKa Uil MCCIEHOBAaHMS —
CTPYKTYpBI TOBEPXHOCTHBIX CIIO€B TBEPJBIX TEN U MOKPHITUWA. OmnpeneneHus TOJNIIMHBI U COCTaBa
Marepuaia 1o oclabJICHHI0 PEHTTCHOBCKUX Jiydeil B HeM. baxpoma Kuccura. OnpeneneHue TOMIIUHBI
CBEPXTOHKUX IUIEHOK.

Pazgen 9. [lnuHa BOJIHBI JJEKTPOHA, €€ 3aBUCUMOCTb OT YCKOPSIOIIETO HaNpsHKEHUS.
B3anmopelictBue 31€KTpOHOB C  BewmleCcTBOM. llosydeHuwe 5SI€KTpOHOrpaMM Ha IMPOIYCKaHUE H
orpaxkeHue. Crneuuduka  snekrpoHorpamMm.  PacmmdpoBka — 2JeKTpOHOrpaMM — HOJIU- U
MOHOKpHCTalInyeckux o6pasnoB. Meron "kocoit" cbemku. Ompenenenue ocu 30HbI. [loctpoenue
TEOPETUYECKUX AEKTPOHOTPaAMM.

Pa3znen 10. OcHOBHBIE Y31l MPOCBEYMBAIOIIETO 3JIEKTPOHHOTO MUKPOCKONA. MarHUTHbBIE JIMH3HI.
JedexTsl MarHuTHBIX JMH3. OCHOBHBIE NPEJCTABICHUS O MEXaHU3Me (OPMUPOBAHUS HU300paKEHUS.
I'myOuna nons u rioyouna ¢okyca. Judpakuuonnas ommodka. [IpenenbHoe paspernieHre 31eKTPOHHOTO
MUKpocKomna. Pexumsl paboTel U xox ayded. Judpakuus u mukpoaudpakuus. MeToasl uccieqoBaHus
B IIPOCBEUMBAIOLIEH JJIEKTPOHHOM MUKpockonuu. JludpakunoHHsli KoHTpacT: (azoBbll U
aMIUIMUTYAHbIA.  AOcopOLUMOHHBIA KOHTpacT. CBETJIIONOJbHOE M TEMHOIIOJIbHOE H300pakeHUe.
HelictByroniee oTpaxkeHue. Buaibl KOHTpacTa Ha COBEPUICHHOM KpucTajie. PaccessHue 3JeKTpOHOB Ha
HECOBEPLUICHHOM KpHUCTAaJLJIE.

Paznen 11. YerpoiictBo U npuHIUIB (GOPMUPOBAHUS U300paKeHUsI B PACTPOBOM 3JIEKTPOHHOM
MHUKpOCKOTe. YBelndeHue U paspeuieHue. OCHOBHBIE PEKUMBI U JOIMOJIHUTEIbHBIE BO3MOXKHOCTH.
Kontpact. Ilpumenenne POM pmns usydenust mosrynpoBOAHUKOB. CHEKTPOMETpHUs] PEHTTEHOBCKOTO
u3Ny4yeHus: oT 00bekToB B POM. PeHTreHoBckUii MUKpOaHalin3 TOHKUX 00pa3LoB.

Paznen 12. [lpuHiunsl paOoThl CKaHUPYIOIIMX 30HAOBBIX MuKpockonoB (C3M). Ckanepsl
30H/IOBBIX MHUKPOCKOIIOB. Y CTpOICTBa JUIsl IPEIU3UOHHBIX NIEpEMEIIeHUH 30H1a U 00pa3na. 3amuTa ot
BHEIIHUX BozneiictBuil. ®opmupoBanue u oOpabotka C3M wuzoOpaxkenui. Meroasr C3M:
CKaHUPYIOIAasl TYHHEJbHAs 3JIEKTPOHHAs MUKPOCKOIUS, CKaHUPYIOIIasi aTOMHO-CHIJIOBAasi MUKPOCKOIINS,
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QJICKTPOCUJIOBAsA MHKPOCKOIIMA, MArHUTHO-CHUJIOBAss MHUKPOCKOIIHA, CKaHUPYromias OMKHEIIOJIbHAS
ONITUYCCKasd MHUKPOCKOIIH.

5. O6pa3oBaTeibHbIE TEXHOJIOTHH

Tpaguumonnble  00pa30BaTENbEHBIC  TEXHOJOTHU: KJIACCHYECKOe JICKIIMOHHOE OO0ydeHue
(JIeKLIMOHHBIE 3aHATH), 00yUYEeHUE C TOMOIIbIO Y4eOHOM KHUIH (camocTosITeNbHas paboTa), 00ydueHue ¢
MTOMOIIBIO0 CUCTEMBI MAJIBIX IPYMI (IIPU MPOBEIECHUU J1a0OPATOPHBIX U MPAKTUYECKUX 3aHATUI),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC 06Da3OBaT€J'II>HI>I€ TEXHOJIOTHUH: TEXHOJIOI'MN CMECIIAaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck mHbopmanuu B HHTepHeTe (camocTosTenbHas padoTa),
MPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB JIA IMOJYYCHHA aHAIHM3a SKCIICPUMCHTAJIBHBIX JAHHBIX U
MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEH  (IIpaKkTUYECKHE  3aHATHUs),  I[PUMEHEHHE
AYANOBU3YAJIbHBIX TEXHUYCCKUX CPCIACTB (J'IeKIII/IOHHI)IG 3aHATHS, HpC3CHTaL[I/II/I).

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboThl CTYJEHTOB — CaMOCTOSITENbHAs
MIOATOTOBKA K BBINOJHEHHUS MPAaKTUUYECKUX U Ja0OpaTOPHBIX pabOT MO METOAMYECKUM YKa3aHHSIM.
[TonHOCTBIO BECh METOJIMYECKHI MaTepuall Mo OOECIEYEHHIO CAMOCTOSITENIbHOM paboThl CTYAEHTOB
npusesneH B [Ipunoxkenun 1 x PIL.

7. XapaKkTepucTHUKAa OLEHOYHBIX CPeICTB /IS TeKyllero KOHTPOJIA YyCleBaeMOCTH W
NPOMEKYTOYHOM aTTecTallMU 00y4YaloIMXCcs N0 JMCHHUIIJIMHE

Cucrema KOHTpOJI MO JUCUUIUIMHE BKJIIOYAET: BXOJHOM KOHTpPOJIb, TEKYUIUIl KOHTPOJIb,
IIPOMEXYTOUHBI KOHTPOJb IO MaTepuaily 6 cemecTpa — 3aueT, TEKYIIMH KOHTpPOJb, HUTOTOBBIN
KOHTpPOJIb [0 MaTepuaily 7 cemecTpa — SK3aMeH.

B TekymieM KOHTpOJ€ HCIOJIb3YIOTCS THPOBEPKAa OINOPHBIX KOHCHEKTOB M MaTepHUajioB
MPAKTUYECKHUX 3aHATHI U OTYETOB MO JJabopaTOpHBIM paboTaM. B KoHIE KaXkJ0ro cemecTpa MUIIEeTCs
UTOroBasi KOHTPOJIbHAsA paboTa, KOTOpask OLEHUBAETCS MO MATUOAIUILHOMN IIKaJIE.

[Tepen xaxapiM 7a0OpPATOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMYyCK K pabote. CTymeHT 00s3aH
MOKa3aTh 3HAHMUSI HEOOXOJMMOTO TEOPETHYECKOro MaTepuana U MeToAuK uccienoBanuil. Ilocie
KaXJ0M paOOThl CTYACHT MUIIET OTYET U 3aIIMIIAET €ro Mepes MPernojaBaTesIeM.

Jlomyck K 3a4yeTy NPOUCXOAUT IMpPU HATUYMM  OTYETOB IO JiabopaTOpHBIM padoTam U
MIOJIOKUTEIILHON OIICHKH 32 BBINOJHEHUE IPAKTUUECKUX 3a/1aHUH.

3aueT NpPOBOAMTCS B NMHUCBMEHHON (Qopme MO Bompocam, 3apaHee AAHHBIM CTyAEHTaM Jyis
JIOMaIllHEel MOArOTOBKH, KOTOPhIE OXBAThIBAIOT BCE pa3zielibl U3y4EeHHOTO Kypca.

OneHka «HE 3a4T€HO» CTAaBUTCA IPU YCIOBUM HEBBINOJIHEHHS JaOOPATOPHOTO MPAKTHKYMa,
MPAKTUYECKUX 3aJaHUI U YACTUYHBIX WJIM HENPABUIIBbHBIX OTBETOB Ha JIBa BOIIPOCA 3a4ETHOTO OUJIeTa.

OrneHka «3a4TeHO» CTaBUTCA MPHU YCIOBUU BBIOJHEHUS J1a0OPAaTOPHBIX U MPAKTUUYECKUX 3aJlaHUI
U TIOJIHBIX OTBETOB Ha JIBa BOIIPOCA 3a4ETHOTO OUJIeTa.

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

DK3aMeHbl MPOXOJAT YCTHO. B KayecTBe OLEHOUHBIX CPEACTB HCIHOJIB3YIOTCA: KOMILIEKT
9K3aMEHALIMOHHBIX OMJIETOB U JOIOJIHUTENIbHBIE CUTYallMOHHbIE BOIIPOCHL. buieTsl sk3amMeHa cojepxar
JIBa TeOpeTH4ecKux Bompoca. Kaxplil Borpoc oleHuBaercs mno msarudanbHOU mikane. Mcnonbsyrores
CJIEYIOINE KPUTEPUU OLICHKU:

«5» — CTYIEHT IMOJHOCTBIO PACKPHIBAET TEMY BOIIPOCA, CAMOCTOSATEIBHO U IIOJIHO OTBEYAET Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
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«4» — CTyIEHT IIOJIHOCTBIO PACKpbIBA€T TEMY BOIIPOCa, HO 3aTPyAHSETCS OTBEYaTh Ha
JIOTIOTHUTEIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOI BOMpPOCa; WM TEMa BOIPOCA PACKPBITA HE MOJIHOCTHIO,
HO CTYJIEHT YBEPEHHO OTBEYAET Ha JOIOJIHUTEJIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOM BOIpOCa.

«3» — CTYIAEHT HE TOJHOCTHIO PAacCKphIBa€T TEMY BOIpOca M 3aTPyAHSETCSs OTBeYaTb Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIpOCa, IPOSBISET HE3HAHUE O0a30BbIX TEPMHUHOB U

MOHSATUN, HEOOXOAMMBIX IS PACKPBITUS TEMBI.

OneHka 3a 9K3aMEH CTaBUTCS Kak cpeaHeapudmernyeckoe OajgoB 3a OTBEThl Ha BOIPOCHI
9K3aMEHAIMOHHOTO OWJIETa C yYETOM OTBETOB Ha JOMOJHUTEIHHBIC CUTYAI[MOHHBIE BOMPOCH. Pe3ynprar
OKpYTJISI€TCs 10 L€JIOTO YucIa.

Bompocel sk3aMeHAIMOHHBIX OWJIETOB W THUIBI JIOMOJHUTEIBHBIX CHUTYAI[MOHHBIX BOIIPOCOB
npuBenieHbl B (hoHe onleHOYHbIX cpencts (IIpunoxenue 2).

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

OcHoBHag yueOHas auTepaTypa.

1.dusnyeckoe MaTrepuaioBeIeHue | yueOHUK s By30B : B 6-X T. / mox pea. b.A. Kamun. - M. :
MU®U, 2008. - T. 3. MeToabl ncciaeaoBaHusl CTPYKTYpHO-(Ha30BOr0 COCTOSIHHS MaTtepuanos. - 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.Umomun A.C., Opemiko A.Il. JludpakunoHHblii CTpYKTYypHBIM aHanu3. M.: ¢usmueckuilt ¢-t
MI'Y OO0 Uzn. nom «KpenoctHoBwb», 2013. 616 c¢. ISBN 978-5-85271-503-62.

3. ®usnyecKkoe MaTepuaIoBeCHHUE | yUeOHUK IS BY30B : B 6-X T. / mox pen. b.A. Kanun. - M. :
MU®DU, 2008. - T. 3. MeToasl uccienoBanusi CTpKyKypHO-(}a3zoBoro coctosiHus marepuaiioB. - 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.]1x. CrneHc DKcrepuMeHTallbHas 3JEKTPOHHAs MHUKPOCKOIHS BBICOKOTO paspeuieHus, M.,

"Hayka", 1986.

5.Cmupnos, C.B. Meroab! 1 000pyioBaHHE KOHTPOJIS NapaMETPOB TEXHOJIOIMUYECKUX MPOIIECCOB
MIPOU3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJMTHBIX HHTETPAIBHBIX CXEM !
yuebHoe mnocobue / C.B. CmupHoB. - Tomck : Tomckuil TrocynapCTBEHHBI YHUBEPCUTET CUCTEM
ynpasieHuss ¥ paauodnekTponuku, 2010. - 115 c. ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208659 (13.11.2015).

.6.MukpoaHanu3 M pacTpoBasi JIEKTpOHHass MUKpockomus mof pen. @. Mopuc, JI. Menu, P.
Tukcewe, "Mertamryprus", M., 1985.

7 ®unumonoBa, H.M. Meroabl uccieoBaHUS MHUKPOAJIEKTPOHHBIX W HAHOXJIEKTPOHHBIX
MaTepuajoB M CTPYKTYp: CKaHUpYOIas 30HIOBas MUKpOCKomus : YydyeOHoe mocobue /
H.U. ®unumonora, b.b. Konsios. - HoBocubupck : HI'TY, 2013. - U. 1. - 134 c. - ISBN 978-5-7782-
2158-1 ; To xe [Dnexrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228943
(13.11.2015).

8. Hesomun, B.K. 30H10BbIE HAHOTEXHOJOTUHU B 3JeKTpoHUKe : MoHorpadus / B.K. HeBonun. -
N3zn. 2-e, ucnp. - M. : Texnocdepa, 2014. - 174 c. : un., cxem., Tadi. - (Mup 31eKTpoHHKH). - bBubnuorp.
B kH. - ISBN 978-5-94836-382-0 ; To ke [Onexrponnsli pecypc]. - URL:
http://biblioclub.ru/index.php ?page=book&id=260697 (13.11.2015.
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JlomoyiHuTEeIbHAS YUeOHas JIUTEepaTypa:

1.1BeponoBa B.U., PekeBuu I'.I1. Teopus paccesHus peHTreHOBCKUX Jiydeil. M.: M3naTensCcTBo
MI'V, 1972. 247 c.

2. ®omun, [I.B. DxcnepumeHTambHbie METOABI (U3MKKA TBEPIAOTO Teia : ydeOHoe mocobme /
J.B. ®omun. - M. ; bepmun : Qupekr-Meaua, 2014. - 186 c. : wi., cxem., Tabu. - bubmuorp. B KH. -
ISBN 978-5-4475-2829-4 ; To xKe [DnexTpoHHbBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074 (13.11.2015).

3.®etucos, I'.B. CHUHXpOTpOHHOE H3IydeHHE. MeToAbl HCCIEOBAaHUS CTPYKTYphl BELIECTB :
yuebHoe nocobue / I'.B. @etucos ; nox pex. JI.A. Acnanos. - M. : ®usmatiur, 2007. - 673 c. - ISBN
978-5-9221-0805-8 ; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

4.PycakoB A.A. Pentrenorpadust metauioB. M.: Aromuzaat, 1977, 480 c.

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

6. Co3unoB, C.A. CTpyKTypHbIE METOJbl HCCJIENOBAaHUS KpPUCTAJIOB : ydyeOHoe mocobue /
C.A. Co3unos, JI.B. Konecnukos. - KemepoBo : KemepoBckuii rocynapcTBeHHbll yHuBepcuret, 2012. -
108 c¢. - [ISBN 978-5-8353-1284-9 ; To ke [Dnexrtponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

Pecypchl nHpOPMALMOHHO-TEIEKOMMYHUKAUMOHHOM ceTu «AHTEepHeT»:

Cucrema »5JIeKTPOHHOM TOJAEPKKM oOpa3oBarenpHOro mporecca «Moil  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Ondnnoreka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnexrponHas 6ubnuoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6payzep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUHN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CHEHUAIU3UPOBAHHON yueOHOM
Me0enu U TEeXHUYECKUMHU CpEeACTBAMHM OOy4deHHs, CIyKalluMHU i [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPUY;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOro THUIA, KOHCYJbTAalMil, TEKYIIEero KOHTPOJ U
MPOMEKYTOYHOM  aTTECTallid, BBHINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenu U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlaGoparopuu, ocHaIIeHHBIE JTA0OPATOPHBIM 000PYIOBAHUEM, KOMIUIEKTOM CIEIUATH3UPOBAHHOMN
yueOHOM Me0enu U TEXHUYECKUMU CPeJICTBaMU O0yUYEHHUSI.
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[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUaTU3UPOBAaHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n

obecnieuenunem poctymna B JUOC.

JlemoHCTpaIoHHOE 000pYyAOBaHUE W y4eOHO-HArJsiAHBIC MOCOOMS JUIsl 3aHSATHUN JICKITMOHHOTO
THIA, 00ECTICYNBAIONINE TEMAaTUUECKHE HMILTIOCTPAIIUHU: TIEPCOHAILHBINA KOMITBIOTED, TPOCKTOP, IKPaH.

ABTOp-cocTaBuTelIb: Ipodeccop kadenps! GyHIaMeHTAIbHON GU3UKH U HAHOTEXHOJIOTUH,

JTOKTOP (pu3.-MaT. HAyK, TOIeHT Asiekcanapos A.M.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U

HaHoTexHoJoruit 31 aBrycra 2023 r., mpoTokos Ne 1

[Iporpamma o6HOBIEHA

»

MIPOTOKOJI 3acenanus kadeapor Ne OT «
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

»

MIPOTOKOJI 3acenanus kadeapor Ne OT «
CornacoBaHo:
PykxoBoautens OI1

(noamnuce)

[Iporpamma o6HOBIEHA

»

20 T
20 T
20 T

MPOTOKOJI 3acenanus kadeaps No OT «
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

IIpunoxenune 1. MeToguueckne yKazanusi JAjsi 00y4ar0IUXCsl 0 OCBOEHHIO U CUMILTHHBI

Hpnﬂomeﬂue 2. ®oHa OLEHOYHBIX CPEaCTB Jisl IPOBECACHUA HpOMe)KyTO‘IHOﬁ arrecranmum

00y4aromuXxcs Mo JUCUMILIIMHE.



