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1. Ilesin ocBOEHUST M CHUTLTHHBI

[To3HAKOMUTBCS ¢ BO3MOXKHOCTSIMU NU(DPAKIMOHHBIX M 30HAOBBIX METOJOB MpHU padore C
HAaHOOOBEKTaMH, YMETh TMPAKTHYECKH pPEaTU30BBIBATH TOJYYCHHBIE TEOPETUUYECKHE 3HAHHUS W
AKCIIEPUMEHTANIbHBIC HABBIKU /ISl KOHTPOJIS M aHAJIM3a HAaHOMATEPHAJIOB U HAHOCUCTEM.

2. MecTo tucuminHbl B crpykrype OIl

JucuuruiiHa OTHOCUTCS K YacTH 00pa3oBaTelbHON Mporpammbl, (popMHUpPYEeMON ydacTHUKaMHU
00pa30BaTeNbHBIX OTHOIIECHUI.

Jis OCBOEHHUS NUCHUIUIMHBI HEOOXOAMMBI 3HAaHUS, MOJYYCHHBIE NPU HM3YYCHUU IUCIHUILIINH:
"Maremaruka", "®usnka", "®u3nka KOHJICHCUPOBAHHOTO COCTOsIHUS BemiecTBa', "MHbopmanmoHHbIe
texHojoruu", "IlnanupoBanue u 00pabOTKa Pe3ybTaTOB IKCIIEPUMEHTOB".)

OOy4Jaromuiics TOJKEH:

3HaTh: TEOPETHUYECKUE OCHOBBI AJIEKTPHUUECKH U MAarHUTHBIX SBJICHUHN, TU(PPAKIMOHHON ONTHKH,
aTOMHON (U3MKH, (PU3UKH KOHJIEHCUPOBAHHOI'O COCTOSHHUS BEILECTBA, MAaTEMATUYECKOIO aHAIN3a,
TEOpUH (PYHKIMHA KOMILJIEKCHOTO MEPEMEHHOI0, aHAIN3a HKCIEPUMEHTAIbHBIX JaHHBIX, OCHOBHBIC
MH(GOpPMaLMOHHbBIE TEXHOJIOTUH T10 MTOJYYEHUIO U aHAIN3Y HH(POpMaLnH, TonydaeMoi u3 cetu VIHTepHer.

YMeTb: mpoBOIUTH HAOMIOACHUS U U3MEPEHUS (PU3NYECKUX BETUYMH, (PU3HUECKUE IKCIIEPUMEHTHI,
MaTeMaTHYeCKUEe PacyeThbl, aHaIU3 U OOpabdOTKY 3KCIEPHUMEHTAIBHBIX MAHHBIX C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX POTpaMM, MOUCKH HHPOpMaLuu B cetu MHTepHeT.

HmeTh: npakTU4ecKUi ONBIT HAOMIONEHHS M M3MEpPEHUs (U3NYECKUX BEIWYMH, MPOBEICHMS
(GU3NUECKUX IKCIEPUMEHTOB, MATEMaTUYECKHX PAacyeToB, aHAU3a U 0O0pabOTKH HKCIEPUMEHTAIbHBIX
JAHHBIX, MIOUCKa UH(popMalK B ceTh MHTepHeT.

VYcnemHoe OCBOEHHE JaHHOW JUCHMIIIMHBI OyAET CHOCOOCTBOBATH TOTOBHOCTH CTYAEHTOB K
(ocBoenuto nuctminH: "®uszndeckoe MatepuanoBenenue", "®dusznuka mnosepxHoctu", "TexHOIOTHH
COBPEMEHHOTO (DU3UYECKOTO SKCTIEPUMEHTA" W BBINOTHEHUIO HAYyYHOW palbOThl COOTBETCTBYIOIIEH
HaIpaBJIEHHOCTH.

3. [InanupyemMsblie pe3yabTaThl 00y4eHHUS M0 TUCIUILIHHE

3.1. KomnereHuuu, pOPMHUPOBAHUIO KOTOPBIX CMIOCOOCTBYET TMCHMIIJIMHA

[Ipu ocBOGHUM TUCIUTIIMHBI (POPMUPYIOTCS CIIEAYIONTHUE KOMIETEHIIUH B cOOoTBeTCTBUU ¢ PI'OC
BO no nanHOMy HampaBJIEHUIO MMOJTOTOBKH:

a) yausepcanbuble (YK): Her

6) oomenpodeccuonansubie (OI1K): HET

B) npoeccronanbueie (I1K):

ITIK-5: CrocoOeH BBIABIATH aKTyaJIbHbIE HAay4YHBIC MPOOJIEMBI MOMCKOBOTO, TEOPETUUYECKOTO H
OKCIIEPUMEHTAILHOTO XapaKTepa B CBOCH 00JIACTH CHEIMAM3alid W PemaTh UX MOJA PYKOBOACTBOM
CHeIranrucToB 0oJiee BEICOKOH CrielMaanu3aliy.

[IK-6: CnocobeH TpOBOAUTH TEOPETHYECKUE W  OKCINEPUMEHTAIbHBIE  HMCCIIECIOBAHUS,
WHHOBAIIMOHHBIE U ONBITHO-KOHCTPYKTOPCKHE pa3paboTKu B 00JacTu PyHIAMEHTAIbHON U MPUKIATHON
q)HBI/IKI/I B COCTaBE€ UCCICO0OBATCIbCKUX KOJJICKTUBOB.

[1IK-7: CrocoOeH pa3pabaThIiBaTh METOIWKH ITPOBEICHUSI MCIBITAHUMN, POBOIUTH 00pabOTKY W
aHaJU3 pe3yabTaTOB AKCIIEPUMEHTOB U MyOIIMYHO MPEICTABIATH PE3YNIbTAaThl HAYYHBIX MCCIEIOBAHUN B
JIOCTYITHOW U COBPEMEHHOM (opme.

3.2. IlepeyeHb NMJIAHUPYEMBIX Pe3y/JbTATOB 00y4YeHHMs MO JAMCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKeHHUsI (POPMHUPYeMBbIX KOMIIeTEeHIUI
B pe3ynbpTrare 0CBOCHHUS TUCIUILTUHBI 00YYaIOUIHICS TOJKEH:
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3HaTh: TEOPETUYECKUE OCHOBBI TU(PPAKIIMOHHBIX W 30HJOBBIX METOAOB M MX BO3MOXHOCTH HPH
paboTe ¢ OOBEKTaMH pPA3TUYHON HPUPOJBI, BKIIOYAsh HAHOOOBEKTHI, Ui KOPPEKTHOW MOCTaHOBKH
UCCIIEIOBATEIbCKUX 3a/1ay.

YMeTb: NpaBWIBHO BBIOMpPATh YCJIOBUS TPOBEACHUS OSKCIIEPUMEHTOB B 3aBUCHMOCTH OT
IIOCTAaBJICHHOW 3aJadd, TIOJlydaTh o0OpadaThiBaTh, AaHANIM3UPOBATh W MPEICTABIATH PE3YIbTATHI
HKCIIEPUMEHTOB M PACYETOB B BUJE OTUETOB, MYOIUKALIMI U IPE3CHTAIMA.

MMeTh: NPAaKTUYECKUH OIBIT: HCIOJIb30BAaHUA AW(MPAKIMOHHBIX M 30HIOBBIX METOJOB JUIS
HOJyYEHHUs CTPYKTYPHOI HHpOpMaun 06 00beKTax pa3InyHON MPUPO/IbI, B TOM YHCIe U HH(POPMAIINH,
HEOOXOIMMOM /7151 KOHTPOJISI TEXHOJIOTHUECKHX MPOIECCOB UX MOTYUCHHS.

4. O0beM u coepkaHue TUCHUTLTHHBI
O0BbeM AMCIUIUIAHBI COCTABIIAET 6 3a4eTHBHIX equnmIl (216 akageMuyeckux Jaca).

4.1. Conep:kanve MAUCHUILUIMHBI 1O pas3gejam (TeMaM), COOTHECEHHOe ¢ BHJIAMH H
TPYA0EMKOCTHI0 3aHATHI JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOM KOHTAKTHOW PabOThI M CaMOCTOSATEIIBHOW PabOThl 00ydYaromerocs Mo JUCIUILINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON MPOTPaMMEI.

Bunb! 3ansTuii, nx o6beM (B
aK.Jgacax, 1o 09Hoi opme DOpMBI TEKYILETO
00yueHus) KOHTPOJISL YCIIEBAEMOCTH
No Paznen
Cemectp .
P asjciia JUCHUITTINHBI q)OpMa TIPOMEKYTOTYHOU
3aHsATust 3aHsATust aTTeCTalluu
JICKIIUOHHOI'O na6opaTopH0ro
THIIA THIIA
BxonHas qmuarHocTuka:
TECT C MOCIEAYIOIUM
o0CyXIeHHEeM
pE3yIBTATOB.
1 Beencnue. 6 2 CIIHCOK BOITPOCOB,
WHTEPECYIOIINX CTyJeHTa
MO COAEPKAHUIO
JCIIUTUTAHEI (CTaeTCS B
MMICHMEHHOM BHJIE)
Pentrenosckoe N
ATVECHIC 1 ero OnopHBIN KOHCTIEKT.
W3ITyYeHHE U eT
2 y N 6 2 8 Oty4eTsl 10 7a00PaTOPHBIM
B3aUMO/ICHCTBUE C
paboTam.
BEIIECTBOM.
OnopHBIN KOHCIIEKT.
OcHoBHas 3aa4a
3 6 4 Marepuansl MPaKTHIECKUX
CTPYKTYpPHOTO aHAJTH3a. N
3aJJaHNH.
MeTtos OnopHbIN KOHCTIEKT.
4 PEHTTEHOCTPYKTYPHOT'O 6 4 12 OT4eTHI M0 Ta00PATOPHBIM
aHanu3a. pabotam.
OnopHBIN KOHCIIEKT.
Omnpenenenue cocraBa
5 6 2 4 Ot4eTsl 10 7a00PaTOPHBIM
MaTepHaa.
pabotam
6 Onpenenenne 6 4 8 OTmOpHEI KOHCTICKT.
pa3MepoB OtueThl 0 1a00paTOPHBIM
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KPUCTAJJIUTOB H pabotam.
HaIpspKEeHUH B
oOpa3rie.
OnopHbII KOHCTIEKT.
Mainoyriosoe
Marepuanbl MpaKTHIeCKUX
7 PEHTTEHOBCKOE 6 2 .
3aJaHNH.
paccesiHue.
KonTponbHas pabora.
KoHTponb moryueHHbIX
pe yie 6 3ager
3HaHUN ¥ YMEHHUU

Hroro 3a 6 cemectp: 20 30
ONEKTPOHHOE OnopHbIHA KOHCIICKT/

8 H3Iy4YCHUE U 7 10 Martepuabl IPaKTHISCKUX
T paKIus. 3aJJaHnH.
[IpocBeunBaromias OTmoOpHEI KOHCTICKT.

9 DIIEKTPOHHAS 7 12 16 OrtyeTsl M0 1a60PaTOPHBEIM
MUKPOCKOITHSL. pabotam.
BeicokoBoIbTHAs .

ACTOOBA OnopHBIN KOHCTIEKT.
Bast

10 pactp 7 4 4 OT4eTsI 110 1a60PaTOPHBIM

AIICKTPOHHAS

paboTam.
MHKPOCKOITHSI.
Ckanupyromas OnopHBINA KOHCHEKT.

11 30HI0BAS 7 6 12 OTueThl 110 1a00PaTOPHBIM
MHUKPOCKOTIHSI. paboram.

KoHTposib nony4eHHbIX
P yi 7 DK3aMeH.

3HAHUU U YMEHH.

HWroro 3a 7 cemectp 34 34
HUTOI'O 3a6u 7 cemectp 54 64

4.2. PazBepHyTO€E ONUCAHUE COAEP KAHUSA JUCHUILINHBI 0 pa3aesam (TeMam)

Paznen 1. BBeaenwe B mpoOnemMaTwKy AUCIUIUIMHBI, MPEACTABICHUE padouell MpOTrpaMMEl,
OCMBICIICHHE TpeOOBaHUI K OpraHM3alMHU Tpolecca OOYYEHHUs, CaMOCTOSTeNbHOW paboThl u (Gopm
aTTeCTallHH.

Paznen 2. SIBneHus, mnpoucxoAsuue MNPy B3aUMOJCUCTBUM PEHTITEHOBCKOTO W3JIYYEHHS C
BEIIIECTBOM. XapaKTEPUCTUKA PEHTTCHOBCKUX H3JTyYE€HUM, HCIOJIB3YEMBIX B PEHTTEHOCTPYKTYPHOM
ananmuse (PCA). Peructpauus nznydenus (OTOMETOIOM U CUETUNKAMHU.

Pazgen 3. OcHoBHas 3agadya PCA u moaxonsl k ee pemennio. Oypre-ananu3 u Ggypbe -CHHTES.
dazoBas npobiiema. IHTEHCUBHOCTh U T€OMETPHsI PEHTT€HOBCKOTO paccessHusl 00BEKTaMU C pa3InyHON
pa3MepHOCTHI0. DaKTOPBI, BAUSAIONUE HA PACCEIHHYI0 HHTCHCUBHOCTD.

Pasznen 4. Meronst PCA. Meron Jlays. Meton nopomka. Meroa Bpamienus. [lpumMenenne MeToq0B
peHTreHorpaduu MpU PENICHUU TPUKIATHBIX MaTepuaIoBeAUeCKuX 3amad: dusndeckue 3(PQeKTl,
perucTpupyemble napaMeTpbl, 6a3oBas amnmaparypa.

Pazgen 5. KadecTBeHHBII W KOJMMYECTBEHHBIM PEHTICHOBCKUU (ha30BBIM aHaIu3. MeTobl
KOJINYECTBEHHOTO (ha3oBoro aHanuza. OnpeeneHue CTeneH KpUCTAIUIMYHOCTH MIOJIMMEPHBIX 00pa3IioB.

Paznen 6. Biusinue pa3MepoB KpUCTAUIMTOB Ha MUPUHY AUGPAKIIMOHHBIX MakcuMymMoB. dopmyna

[llepepa. BiusHHe MUKpPOHANpPsDKEHWH HAa IIUPUHY  JU(PPAKIMOHHBIX ~ MAaKCUMyMOB.  YYeT
MHCTPYMEHTAJIbHOM pacXxoAuMOCTH mydka. Paznenenue 3¢(eKkToB OGJIOYHOCTH W MHUKPOHAIPSHKEHUN
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METOJIOM amnmnpokcuManuu. OnpeneneHre MaKpOHANpsHKEHUH B JHHEWHO- M IUIOCKOHANPSKEHHOM
COCTOSHUAX. MeTon sin2\|1. PaznenbHOE onpenenenre riiaBHbIX HapsHKeHUH.

Pazgen 7. Jluddy3sHoe u AMCKpEeTHOE MAaJOYriOBOE pPEHTreHOBCKoe paccesuue (MYPP).
Konnumarus peHTreHOBCKUX IMyYKOB B skcniepuMenTax ¢ MYPP. Onpenenenue pazMepoB «4acTUID U UX
pacmipenenieHuss o pasmepam B obOpasue u3 auddysnoro MYPP. baxpoma Kuccura u onpexnenenue
TOJIIIMHBI CBEPXTOHKHUX IUIEHOK U3 AUCKpeTHOro MYPP.

Pazgen 8. JlnmHa BOJHBI 3JIEKTPOHA, €€ 3aBUCHUMOCTb OT YCKOPSIOIIETO HAIPSKEHUS.
B3anmoneiicTBre 3JEKTPOHOB C BeHIECTBOM. [lonydeHuwe »sieKTpoHOrpaMM Ha MpPOINyCKaHUE |
orpaxenne. Cneuuduka  snexkTpoHorpamm.  PacmmdpoBka — 3MeKTpoOHOrpaMM — TONU- |
MOHOKPHUCTAIUTMYECKUX oOpasmoB. Merox "kocoir" chemku. OmpexneneHne ocu 30HBL. IlocTpoeHue
TEOPETHUYECKUX JIEKTPOHOTPaMM.

Paznen 9. OcHOBHBIE y37bI MPOCBEYUBAIOLIETO AJIEKTPOHHOTO MUKPOCKOIA. MarHuTHbIE JIMH3BI.
JedexTsl MarHuTHBIX JUH3. OCHOBHBIC MPEICTABICHHS O MEXaHuU3Me (OPMHUPOBAHUS HM300pAKECHUS.
['mybuna nons u rimyouna dokyca. udpakuronnas ommoOka. [IpeaenbHoe pa3penieHue 3JIeKTPOHHOTO
MHUKpOcKomna. Pexxumbl paboTsl 1 xo aydei. Judppakuus u Mukpoaudpakuus. MeToas! HCCaeI0OBaHUS B
MIPOCBEYMBAIOIIEH JIEKTPOHHOM MUKpPOCKONUU. [ludpakiimOHHBIN KOHTPACT: (Pa30BbIi U aMILTUTYIHBIN.
AOGcopOuHoHHBI KOHTpAcT. CBETIONOILHOE M TEMHOIIOIbHOE H300pakeHue. JleiicTByroiee oTpakeHue.
Buael KOHTpacTa Ha COBEPIIEHHOM KpHcTajuie. PaccessHue 37eKTpOHOB Ha HECOBEPILIEHHOM KpHCTAIIE.

Paznen 10. YerpoiictBo U npuHIMIIBI (JOPMUPOBAHUS M300paXKEHUS B PAaCTPOBOM HIIEKTPOHHOM
MHUKpOCKOIIE. YBenuueHue M paspeuieHre. OCHOBHBIE PEXUMBI U JONOJHUTEIbHBIE BO3MOMXHOCTH.
Kontpact. Ilpumenenne POM g u3ydeHHsT NOMYNPOBOJHUKOB. CHEKTPOMETPHS PEHTIE€HOBCKOTO
U3JIy4eHus: oOT 00beKTOB B POM. PeHTreHOBCKMI MUKpOaHaIn3 TOHKUX 00pa31ioB.

Paznmen 11. IlpuHumnsel paboThl CKAaHUPYIOIIUMX 30HAOBBIX MHKpockonoB (C3M). Ckanepsl
30HIOBBIX MHUKPOCKOIIOB. Y CTPONCTBA ISl IPEIM3UOHHBIX MEPEMEIEHNI 30H1a U 00pa3ia. 3anmra oT
BHEIIHUX Bo3aencTBHil. DopmupoBanue u 06padotka C3M n3zobpaxenuit. Meronst C3M: ckaHupyromas
TyHHEJIbHAsl  OJJIGKTPOHHAasT  MHUKPOCKOIWSA,  CKAaHHPYIOIIAs  aTOMHO-CHJIOBAas  MHKPOCKOIIMS,
AIIEKTPOCHIIOBAsE MHUKPOCKOMHsI, MarHUTHO-CHUJIOBAsh MHKPOCKOIHWS, CKaHMUPYIOIIas OJIMKHETONbHAs
ONTHYECKAsT MUKPOCKOIIHS.

5. O6pa3oBaTejibHbIE TEXHOJIOTHH

TpamuimonHele  o0pa3oBaTeabHbIE  TEXHOJOTHH:  KJIACCHUYECKOE JIEKIMOHHOE OOy4deHHue
(JIeKITMOHHBIC 3aHATHS ), 00yYEHHE C TTIOMOIIBI0 YUeOHOM KHUTH (CaMOCTOsITeIbHAsI paboTa), 00ydeHHe C
MIOMOIIBIO CUCTEMBI MAJIBIX TPYNN (IIPU MPOBEACHUH Ja0OPATOPHBIX U MPAKTUUECKUX 3aHATHUIN),

HudbopmMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH: TEXHOJIOTHMH CMEIIaHHOTO
oOyuyeHus, BKIIOUaromme B ceOs mnouck uHPopmanuu B MHTepHere (camocrosiTenbHas paboTa),
NpUMEHEHHE CIEIHATU3UPOBAHHBIX MMAKETOB JJIsl MOJYYECHUs aHAINM3a 3KCIIEPUMEHTAIBHBIX JaHHBIX U
MOCTPOCHUS ~ DKCIEPUMEHTAIbHBIX  3aBUCHMOCTEH  (NpaKTUYECKUE  3aHATHA), [PUMEHEHHE
ayIMOBU3YaJIbHBIX TEXHUYECKUX CPEACTB (JICKIIMOHHBIE 3aHSITHSI, IPE3ECHTALIIH ).

6. YueOHO-MeTOoAMUYECKOE 00ecriedeHe CAMOCTOSITEIbHOM padoThl 00y4aKOIIUXCS
OcCHOBHOH €IOCOO OpraHU3alMM CaMOCTOATEIBHONW padOThl CTYJACHTOB — CaMOCTOSITEIbHAs
MOATOTOBKA K BBIMIOJIHCHUSA HNPAKTHYCCKUX H na60paT0pHHx pa60T o MCTOJUYCCKHUM YKa3aHUAM.
[TomHOCTBIO BECh METOJIWYECKUM MaTepuaa Mo OOECMEYEHUI0 CaMOCTOSATEIBHON PabOThI CTYACHTOB
npuseneH B ITpunoxxennn 1 k PII.

7. XapaKkTepuCTHKA OLEHOYHBIX CPeICTB /sl TeKylero KOHTPOJS YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAIlUM 00YUAIOIIUXCS 10 JUCIHUIINHE
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Cucrema KOHTpOJII TO AUCHMIUIMHE BKIIOYAET: BXOJHOW KOHTPOJIb, TEKYIIUH KOHTPOJIb,
IIPOMEKYTOUHBIM KOHTPOJIb 110 MaTepualy 6 ceMecTpa — 3a4eT, TeKYIIHi KOHTPOJIb, UTOTOBBI KOHTPOJIb
110 MaTepuaily 7 ceMecTpa — IK3aMeH.

B TekymeMm KOHTpOJ€ HCHOJB3YIOTCS IIPOBEPKAa OINOPHBIX KOHCIEKTOB, MAaTEpUajIOB
MPAKTUYECKHUX 3aJaHUil U OTYETOB MO JabopaTopHbIM paboTaM. B KoHIE Kakaoro cemectpa MUILETCS
UTOTOBasi KOHTPOJIbHAs paboTa, KOTOpast OLIEHUBACTCS MO NMATHOATLHOM IIKaJe.

[Tepen kaxapIM Ja0OPATOPHBIM 3aHSATHEM BEIETCA OMPOC-ToMyck K padore. CTyneHT oO0s3aH
10Ka3aTh 3HAHHU HEOOXOAUMOTO TEOPETUYECKOT0 MaTepralia 1 METOJMK uccienoBanuii. Ilocne kaxmoit
pabOoThI CTYIEHT MUILET OTYET U 3aIUIIAET €ro Mepe MPenojaBaTesIeM.

Jlomyck K 3adeTy NPOUCXOAUT TMPH HAIMYUKA OTYETOB IO J1a0OpaTOpHbIM paboTaM u
MOJIO’KUTEIHHON OLIEHKH 3a BBIITOJIHEHUE PAKTUYECKUX 3aJaHUM.

3aueT NPOBOAUTCA B IMHUCBMEHHOH ¢opMmMe MO Bompocam, 3apaHee HaHHBIM CTyIEHTaMm IS
JIOMAITHEH MOAr0TOBKH, KOTOPbIE OXBaThIBAIOT BCE Pa3/eiibl H3YYEHHOTO Kypca.

OneHka «HE 3a4T€HO» CTABUTCS TNPH YCIOBHHM HEBBINOJHEHHsS Ja0OpaTOPHOTO MNpPaKTHKyMa,
MPAKTUYECKUX 3aJJaHUI U YaCTUYHBIX WJIM HEMPaBUIBHBIX OTBETOB Ha JIBa BOIIPOCA 3a4E€THOTO OUjIeTa.

OreHka «3a4T€HO» CTaBUTCA MPH YCIOBUH BBITOJHEHHS TAOOPATOPHBIX U MPAKTHUECKUX 3a1aHHUH
U TIOJTHBIX OTBETOB Ha JIBa BOMPOCA 3a4E€THOTO OujeTa.

Jlomyck Ha 3K3aMEHBbl NMPOUCXOAMUT MPH HAIMYUM OTYETOB IO JAaOOpaTOpHBIM paboTam u
MOJIO’KUTEIHHON OLIEHKH 3a BBIITOJIHEHUE PAKTUYECKUX 3aJaHUH.

OK3aMeHbl MPOXOJAT YCTHO. B KauecTBe OLIGHOYHBIX CPEACTB HCIHOJB3YIOTCSA: KOMIUIEKT
9K3aMEHAIIMOHHBIX OMJIETOB U JIOMOJHUTENbHbIE CUTYallMOHHBIE BONIPOCKHL. BHIIeTh 3K3aMeHa copepxkar
JIBa TEOPETUYECKUX Borpoca. Kaxaplii BOMpoc OIEHMBAETCS MO MATHOATBHOM miKaie. Mcrmonb3yroTes
CIEeYIOIINE KPUTEPUN OLICHKH:

«5» — CTYAEHT IOJHOCTBIO PACKPBIBAET TEMY BOIPOCA, CAMOCTOSATENBHO U MOJHO OTBEYAET Ha
JIOTIOJIHUTEIIBHBIE BOIIPOCHI, CBA3aHHBIE C TEMOW BONPOCA;
«4» — CTYyAEHT MOJHOCTBIO PpAacCKphIBa€T TEMY BOIIPOCA, HO 3aTPyIHSAETCS OTBEYaTb Ha

JOIMOJTHUTECIIBHBIC BOIIPOCHI, CBA3aHHBIC C TEeMOi BOIIpOCa; HJIKM TEMa BOIIPOCA paCKpbITa HE IMOJTHOCTEBIO,
HO CTYACHT YBCPCHHO OTBCYACT HA JOMOJHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpocCa.

«3» — CTYIACHT HE TOJHOCTBIO PACKpHIBACT TEMY BONpPOCA U 3aTPYAHSETCS OTBEYaTh Ha
JOTIOTHUTEIIbHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIIPOCA;
«2» — CTYAEHT HE pacKpbIBaeT TEMY BOIIPOCA, MPOSABISET HE3HAHUE O0A30BBIX TEPMUHOB H

HOHSATHH, HEOOXOJUMBIX JUISl PACKPBITUS TEMBI.

Onenka 3a 9K3aMEH CTaBUTCA Kak cpeqHeapudmeThdeckoe OajoB 3a OTBETHI HAa BOIPOCHI
9K3aMEHAI[IOHHOTO OMJIeTa C y4eTOM OTBETOB Ha JOMOJHUTEIBHBIC CUTYallMOHHBIE BONIPOCHL. Pe3ynbprar
OKPYIJISIETCS /10 LIE€JI0T0 YUCIA.

Bompocsl  5K3aMEHAIMOHHBIX OWJIETOB M THIBl JOTOJHHUTEIBHBIX CHUTYAalMOHHBIX BOIIPOCOB
npuBesieHbl B (poHae oneHouHbIX cpenacts (Ilpunoxenue 2).

8. YuedHo-MeToAMUYeCcKO€E M HH(POPMALIMOHHOE 00ecTiedeHne TUCIUTITHHBI

OcHoBHas yueOHas auTeparypa:
1. ®u3nyecKoe MaTepralOBEACHHE | YIeOHUK ISl BY30B : B 6-X T. / mox pen. b.A. Kanun. - M. : MUDU,
2008. - T. 3. Metoas! I/ICC.HGI[OBaHI/IH CTPYKTYpHO-(ha3oBoro cocrosHust marepuaios. - 808 c. - ISBN 978-
5-7262-0977-7 To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index. php’?paqe book&id=237979 (11.11.2015).
2. Mmoot A.C., Opemko A.Il. JludpakiuoHHblid cTpyKTypHBIN aHanmu3. M.: ¢usmdeckuit ¢-t MI'Y
00O U3za. nom «KpenoctHoBBY, 2013. 616 c. ISBN 978-5-85271-503-62.
3. du3nYecKoe MaTepHaIOBEACHHE ;| YIeOHHK JIJIs BY30B : B 6-X T. / moxa pea. b.A. Kamun. - M. : MU®DU,
2008. - T. 3. MeToab! uccieoBaHus CTPKYKypHO-(ha30Boro coctosiHus Matepuaios. - 808 c. - ISBN 978-
5-7262-0977-7 ; To xKe [DnexTpoHHbII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).
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4. JIxx. Cnenc DkcniepuMeHTalIbHAsI AJIEKTPOHHAsT MUKPOCKOIIHS BBICOKOTO paspemienusi, M., "Hayka",

1986.

5.CmupnoB, C.B. Metonpl u 000pymoBaHHE KOHTPOJS MapaMETPOB TEXHOJIOTHYECKUX ITPOIIECCOB
IIPOU3BOJICTBA HAHOTE€TEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HMHTEIPAJIbHBIX CXEM !
yueObnoe mocobue / C.B. CmupnoB. - Tomck : ToMckuii TOCyInapCTBEHHBIH YHHBEPCHUTET CHCTEM
ynpasiaeHuss M paauodnnekTponuku, 2010. - 115 c¢. ; To xe [DOnextponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208659 (13.11.2015).

.6.Mukpoananus U pacTpoBasl 3JIEKTpoHHas MUKpockonus nof pea. @. Mopuc, JI. Menu, P. Tukcse,
"Meramyprus', M., 1985.

7 ®unumonosa, H.I1. Meroas! ucciaenoBaHuss MUKPOIEKTPOHHBIX U HAHOMIEKTPOHHBIX MAaTEPUAIIOB U
CTPYKTYp: CKaHHMpYIOIIas 30HI0Bas MHKpockomusi : ydeOHoe mocodome / H.M. ®dumumonona, b.b.
Konbuos. - HoBocubupck : HI'TY, 2013. - Y. I. - 134 c. - ISBN 978-5-7782-2158-1 ; To xe
[Dnexrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=228943 (13.11.2015).

8. Heponun, B.K. 30H10BBIE HAHOTEXHOJIOTHH B AIEKTpOoHUKE : MoHOTpadus / B.K. HeBonun. - U3a. 2-
e, uctp. - M. : Texnocdepa, 2014. - 174 c. : un., cxeM., Tadi. - (Mup 35eKTpoHUKH). - bubnuorp. B kH. -
ISBN 978-5-94836-382-0 ; To xKe [DnmeKkTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=260697 (13.11.2015.

JlomoJTHUTEILHAS V‘-IGGHaSI JATeparypa.

1.Beponosa B.U., Peskesuu I'.I1. Teopus paccesHust peHTreHoBCKUX Jiydeil. M.: M3narenscteo MI'Y,
1972. 247 c.

2. ®owmwuH, [I.B. DkcrepuMeHTanbHBIE METOIbI (DU3UKKU TBEpIOTO Tena : ydeOHoe mocobme / J[.B.
®omwuH. - M. ; bepnmun : Iupext-Menna, 2014. - 186 c. : ui., cxem., 1ada. - bubmauorp. B k1. - ISBN 978-
5-4475-2829-4 ; To xKe [DnEeKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074 (13.11.2015).

3. ®etucos, ['.B. CuaxpoTpoHHOE M3NMydeHUE. MeTOobl HCCIeN0BaHUs CTPYKTYPHl BEIIECTB : yueOHOe
nocodue / T'.B. (DCTI/ICOB nox pen. JI.A. Acnanos. - M. | ®usmatiut, 2007. - 673 ¢. - ISBN 978-5- 9221-
0805-8 ; To xKe [D7eKTpOHHBIIHA pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

4.PycakoB A.A. Pentrenorpadus metamos. M.: Atomusnar, 1977, 480 c.

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

6. CosmnoB, C.A. CrIpyKTypHble METOAbI HCCICAOBAHUS KpPUCTAUIOB . YydeOHOe mocobue /
C.A. Co3uHos, JI.B. Konecnukos. - Kemeposo : KemepoBckuii rocyiapcTBeHHbIN yHUBepcUTeT, 2012. -
108 «c¢. - ISBN 978-5-8353-1284-9 ; To ke [DnextponHeii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

Pecypcbl nHOOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «MHTEpHETY:

CucremMa DSJIEKTPOHHOM TOMJCPKKH 00pazoBaTeNbHOrO mporecca «Moil — yHUBEPCHUTET)
https://uni.ivanovo.ac.ru

[Tpodeccuonanbubie 6a3bl JTAHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YuuBepcurerckas Oubanorexa ontaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oubmmorexa UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onekrponnsiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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CaiiT cienuanu3upoBaHHBIX clioBapeit Www.dic.academic.ru
CaiiT Bce ms cryneHTa http://www.twirpx.com

IIporpamMmMHoe obecrieyeHue:
Oneparrionnast cucrema Microsoft Windows, maker opucubix mporpamm Microsoft Office u(um)
LibreOffice, unrepuer-opaysep Microsoft Edge n(unm) Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOE o0ecrieyeHne TUCIIUTIIHHbI

YueOHbIC ayTUTOPUH:

— ISl IPOBEJICHUS 3aHATUH JICKIIMOHHOTO THUIA ¢ KOMIUIEKTOM CIEIUATH3UPOBAHHON y4eOHOM
MeOen W TEeXHHYECKHMMHU CPEICTBaMU OOY4YEeHHS, CIYKallUMH IS TPEAOCTaBICHUS Y4eOHOI
nHpopMaIuu OOJIBIION ayAUTOPHUH;

— JUIsl TIPOBEIEHHUS 3aHITUH CEMHUHAPCKOr0 THUIA, KOHCYJIbTallMi, TEKYLIEro KOHTPOJ U
POMEXKYTOUHOM  aTTeCTallu, BBIMOJIHEHHUS KYpPCOBBIX pPabOT (IPOEKTOB) C€  KOMIUIEKTOM
CTHeUATU3UPOBAHHON yueOHOM MeOeIN U TEXHUUYECKUMH CPeICTBAMU O0yUeHHUSI.

JlaGopaTopun, oCHaIIEHHBIE JTA0OPATOPHBIM 000PYIOBAaHUEM, KOMIUICKTOM CIICIIHATU3UPOBAHHOM
y4eOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00Yy4EHUSI.

[Tomerenne It caMOCTOSATEIBLHOM pPabOTHI, OCHAIICHHOE KOMILUIEKTOM CHEIUATU3UPOBAHHON
yueOHOM MeOenH, KOMIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYCHHS K ceTu «MHTepHeT» u
obecrieuenuem noctymna B UOC.

JlemoHcTpanmoHHOEe 000pynOBaHWE W y4eOHO-HATSAHBIE MOCOOWS sl 3aHSATHH JIEKIIMOHHOTO
THUIa, 00ECTIeYNBAIOIINE TEMATUYECKUE WILTIOCTPALIUU: IEPCOHANBHBIN KOMITBIOTEP, MPOEKTOP, IKPAaH.

ABTOp padoueii mporpaMmbl JUCHUIIMHBI: Tpodeccop Kadenpsl GyHIaMEHTaTEHON GU3HKH U
HAHOTEXHOJIOTH, JOKTOp (PH3.-MaT. HAYK, AOIEHT Asiekcanapos A.M.

[Iporpamma paccMoOTpeHa M yTBep)KIeHa Ha 3acelaHuu Kadeapbl QyHIaMEHTaNbHONH (QU3NKH U

HaHOTEXHOJOTHM « 28 » aBrycra 2024 r., mpotokos Ne 1

[Tporpamma oOHOBIIEHA
npoTokou 3acenanus kagenpsr Ne 1 oT « 28 » aBrycra 2025 .

CornacoBaHo:
PykoBogutens OII JL.A. MuneeB
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