OcnoBHas npodeccuoHanbHas 00pazoBaTenbHast IporpaMmma
03.04.02 ®usuxka
(Pusuka GyHKIIMOHATIBHBIX MAaTEPUAIIOB U HAHOMATEPUAJIOB)

MuHuCTEpCTBO HAYKH U Bbhicuiero oopazoBanus Poccuiickoii ®enepanun

WBAHOBCKUM 'OCYJIAPCTBEHHBIV YHUBEPCUTET

Kadenpa dynnamenTaibHOM GU3UMKHU U HAHOTEXHOJIOT UM

OJ1IOBPEHO:
Pykosoauteps OI1

B.B. Horukos

J{/’ (noanuce)
%)/ d/‘fz,q&f’c 20 A+

Pabouasi nporpaMma QM CHUIIHHBI

MeTtoabl CTPyKTYpPHOTO aHAJIN3a

YpoBeHb BBICIIETO 00pa30BaHUS: Marucrtparypa

KBanudukarus BbIITyCKHHUKA: Marwuctp

HamnpaBnenue moaAroToBKu: 03.04.02 ®uzuxka

Hamnpasnennocts (npodusinb) ®dusnka GyHKIIMOHAIBHBIX MATEPHUATIOB M HAHOMATEPUAIOB

00pa30BaTeNbHOM POrpaMMBl:

HBanoso



OcnoBHas npodeccuoHanbHas 00pazoBaTenbHast IporpaMmma
03.04.02 ®usuxka
(Pusuka GyHKIIMOHATIBHBIX MAaTEPUAIIOB U HAHOMATEPUAJIOB)

1. Ileam ocBOEHHUSI M CHUIIIHHBI

[To3HakOMUTBCS € BO3MOXKHOCTSIMH  METOJIOB CTPYKTYPHOTO aHaluW3a TMpH H3YYCHHH
MPOCTPAHCTBEHHOTO  CTPOCHMSI BEIIECTBA, YMETh MPAKTHUECKH PEATH30BBIBATH TOJYyYCHHbBIC
TEOPETUYECKHE 3HAHUS M DKCIEPUMEHTAIbHBIE HABBIKH, MPUOOPECTU OMBIT ONMPEACIECHUU CTPYKTYPHI
Pa3IMYHOTO TUMA OOBEKTOB, BKIIIOYAsi HAHOOOBEKTHI.

2. Mecro pucuuminnsel B cTpykrype OII

JlucuuniauHa OTHOCUTCS K 4YacTu o0Opa3oBaTelbHOM HporpaMMmbl, GOpMHUPYEMON y4aCTHUKAMH
00pa3oBaTebHBIX OTHOIICHUH.

Jlis ocBOEHHS AMCUMIUIMHBI HEOOXOAMMBI 3HAHUS, MOMYYCHHbIE MPU H3YyUYEHUU JUCHUIUIMH:
"Maremaruka", "®uzuka", "Xumusa", [puknagHas mexanuka', "®dusznueckoe maTepualioBeneHue",
"®du3nKka KOHIAECHCUPOBAHHOTO COCTOsIHUS BemlecTBa', "®dusnka noBepxHocTU", "OuU3MKa KHUIKUX
kpuctauioB", "WUudopmarmonnsie TexHomoruu', "l[lmanumpoBanue wu 00paboTkKa pe3yabTAaTOB
sKcrepuMeHTOB" JIMCUMIIIMHA OTHOCHUTCA K 4YacTH 00pazoBaTeNbHON Mporpammsbl, (popmupyemoin
YY4aCTHUKaMH 00pa30BaTEIILHBIX OTHOIICHHA.

Jlis OcBOEHUSI NUCUUIUIMHBI HEOOXOIWMBI 3HAHUSA, TOJIYYCHHBbIC MPU HM3YUYEHUH TUCIUILINH:
"Maremaruka", "®uzuka", "Xumusa", [puknagHas mexanuka', "®dusznueckoe maTepuaioBeneHue",
"®du3nKka KOHIAECHCUPOBAHHOTO CcOCTOsIHUS BemlecTBa', "®dusnmka noBepxHocTH", "OPuU3MKaA KHUIKUX
kpuctauioB", "WUudopmarmonnsie TexHomoruu', "l[lmanumpoBanue wu 00paboTka pe3yabTAaTOB
AKCIIEPUMEHTOB".

J1st ocBOCHUS TaHHOW AMCIUILTUHBI 00yYatOIIUIACS JOKEH:

3HaTh: TEOPETHUYECKHE OCHOBBI ONTHKH, JJICKTPHUUYECKM WM MArHUTHBIX SBJIEHUH, (HU3UKH
KOHJCHCHUPOBAHHOTO COCTOSIHHSI BEIECTBA, MATEMaTHYECKOTO aHalu3a, (QYHKIHA KOMIUIEKCHOTO
MEPEMEHHOTO, aHaJIN3a AKCIICPUMEHTAJIBHBIX JTaHHBIX, OCHOBHbIE MH()OPMAIMOHHBIC TEXHOJOTHH II0
MOJTyYEHUIO U aHAIM3Y UHGOpMAIUH, oTydaeMoi u3 ceTu HTepHeT.

YMeTh: TpoBOAUTH HAOMIOACHUS U U3MEPEHUS (PU3NIECKUX BETUYNH, (GU3UIECKUE U XUMUYECKHE
OKCIIEPUMEHTHI, MATEeMAaTHYECKUE pacdeThl, aHAU3 M OOpPabOTKy JKCHEPUMEHTANBHBIX JaHHBIX C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX ITPOrpamMM, TOMCKH HHMOpMaIuu B cetd HTepHeT.

HMeTh: mpakTHUYECKUW ONBIT HAOMIONEHUS W W3MEpPeHUS (PU3UYECKUX BEIHYWH, MPOBEICHUS
(GUBUYECKUX W XHMHUYECKHX SKCIEPUMEHTOB, MAaTEMaTHYECKHUX pacueToB, aHaiM3a M 00pabOTKH
AKCIIEPUMEHTAIBHBIX TaHHBIX, TOMCKA WH(pOpMaNnu B ceTi IHTepHeT.

Marepuan Kypca MOXKET OBITh TOJIE3HBIM TPH HM3YUYCHUU Dsiia CIEIUATBHBIX AUCITUTUTMH TaKUX
kak " CoBpeMeHHbIE MpoOsemMbl (u3uku marepuanoB”, "@u3nka KOHCTPYKLMOHHBIX MaTepHaioB",
"TpuboTexHUYECKUE MaTepraIbl".

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs M0 JTUCHUIINHE

3.1. Komnerenuuu, GopMUpPOBAHUIO KOTOPBIX CIIOCOOCTBYET QMCIUIIINHA

[Ipu ocBOCHMM TUCIUTIIUHBI (POPMUPYIOTCS CIEMYIONE KOMITETeHIIMH B cOOoTBeTCTBUU ¢ PI'OC
BO no nannomy HanpaBlIeHUIO OJITOTOBKHU:

a) yausepcanbhbie (YK): HerT;

0) obmenpodeccuonansabie (OI1K): HeT;

B) mpodeccuonanbubie (I1K):

[1K-3 - CnocoGeH BBIMONHATH PpabOTHl MO aHAIM3y HAYYHO-TEXHMYECKOW HH(OpMaluu Hu
pe3yJIbTaTOB HCCIENOBAaHUN B CBOEH 00JIacTH CrelMaau3allid, B TOM YHUCJIE HaXOMSIIUXCS Ha CTBIKE
pa3nuYHbIX 001acTeil HayK.

[IK-5 - CriocoOeH BBIMOJHATH OMNEpaIiyd KOHTPOJIS, U3MEPEHUS M UCIBITAHUS ISl BBISBICHUS
napaMeTpoB COCTaBa, CTPYKTYPHI U CBOMCTB MaTEPHAIIOB.
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[IK-6 - CrocoGeH OCyIIECTBISATh KOHTPOJIb COCTOSIHUSI HCHBITATEIbHOI'O, W3MEPUTEIBHOIO U
KOHTPOJILHOTO 000py/10BaHHs1, 00eCIIeUYnBAaTh €ro NOATOTOBKY M ()YHKIIMOHHPOBAHHE.

3.2. [lepeyeHb NUIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX C
HHIUKATOPAMH I0CTHKeHHUs (JOPMHUPYeMBbIX KOMIIeTeHIIUI

B pe3ynbraTe 0CBOCHUS NUCLUIIIMHBI 00YYatOUUics JOKEH:

3HaTh: TEOPETHUUECKUE OCHOBBI PA3IMYHBIX METOAO0B CTPYKTYPHOTO aHalM3a M MX BO3MOXHOCTHU
npu pabore ¢ 0ObEeKTaMH pa3IMYHON MPUPOABI, BKJIIOYAsi HAHOOOBEKTHI, Ui KOPPEKTHOM MOCTaHOBKHU
uccnenoparenbekux 3amad. (I1K-3).

YMeTb: NpaBWIbHO BBIOMpPATh YCIOBHUS TMPOBEIEHHSI HKCIEPUMEHTOB B 3aBHCHUMOCTH OT
MIOCTAaBJIEHHOW 3ajauM, Mody4yaTb o0OpadaThiBaTh, AHAIM3UPOBATh U NPEIACTABISATH PE3YJbTaThl
HKCIEPUMEHTOB U PAacye€TOB B BHJE OTYETOB O CTPYKTYpPE M CBOMCTBAX pa3jIMYHOIO THUIA OOBEKTOB
(TIK-5).

Hwmetb npakTrueckuil onblT/MIMETh HaBBIKU: MOJTYYEHHUS HKCIEPUMEHTANIbHOM HMH(pOpMaIu O
CTPYKTYp€ U CBOMCTBaX MaTe€pHalOB PAa3JIMYHOTO THUIA U KPUTHUYECKOro €€ aHajau3a C y4eTOM OLEHKU
COCTOSIHUSL HCIOJb3YyEMOro OOOpYyAOBaHMS, Uil MOAM(UKALMU UX CTPYKTYphl M, KaK CIEICTBUE,
ynpaBieHus: ux GpyHkimoHanbHeIMA Bo3MoxHOCTsIMH (TTK-3, TIK-5, I1K-6).

4. O0beM u coepKaHue TUCHUTITHHBI

OOBeM TUCIMIUTMHBI COCTABIISIET 6 3a4eTHHIX enuHUI (216 akaeMUYeCKHX 4acoB).

4.1. Conep:kaHue JUCHMIUIMHBI 1O pa3gejaMm (TeMaM), COOTHECEHHOe ¢ BHJIAMH H
TPY10€MKOCTbI0 3aHATHI JIEKIINOHHO-CEMHHAPCKOr0 THIA

O0beM MHOW KOHTAaKTHOM palbOThl M CaMOCTOSITEIHHOW PabOThl 00yYaromerocst Mo JUCIUTIIINHE
yKa3aH B yueOHOM IJIaHe 00pa30BaTeIbHOM MPOrpaMMBbl.

Ne Buapl 3anatuid, ux DOpMBI TEKYILIETO
/1 Paznensr (Tembr) e 00BEM (B ak.uacax, 1o KOHTPOJISL yCIIEBaEMOCTH (110
JIACIUTIIAHBI 3 o4HOH (opme 00yUeHUsT) OuHOU opMe 00yUeHHsT)
5 3aHATH 3aHATus
© JIEKIMOH- na6opatop- DopMBbl NPOMEKYTOUHOU
HOT'O TUIIA HOT'0 TUIIA aTTecraluu
Bgenenue B npobiemMaTuky | 1 2 BxonHas quarHocTuka: TeCT C
JMCIUTLTUHEL, TIpe/IcTaBlieHHe padoueii MOCIEYIOMNM  00CyKICHUEM
MPOrpaMMBI, OCMBICIIEHUE TpeOOBaHUIt pe3yabTaTOB.

Lol OpraHW3allid TIpoIlecca OOyUYCHUS, COmcok BOMIPOCOB, HHTEpe-
CaMOCTOATEIbHON pPaboThl U dopMm CYIOIIMX CTyJIeHTa MO COnep-
aTTecTaluH. JKAHUIO AUCIUTIIHHBI
PeHTreHoCTpyKTYpHBIN aHAIU3. 1 8 8 OmnopHBIi KOHCIIEKT

2. Otuer 1O  J1aGOPATOPHOM

paborte.
OnexrpoHorpadus. 1 4 4 OnOpHBIH KOHCITEKT
3 Otuer mo  jabopaTopHOH
pabore. 1Mo 1abopaTOpHOMN
pabore.
[IpoceeunBaromas 1 6 4 OMnopHbI# KOHCTIEKT

4 | (nmudpakuroHHas) JJIEKTPOHHAs Orser  mo  maGopaTopHoit
MHUKPOCKOIIHUS pabore.

5 PactpoBas (BeICOKOBONBTHAS | | 2 4
CKaHMPYIOIas) AJIEKTPOHHAS
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MHUKPOCKOTIHS
6 MasnoyrinoBoe peHTreHoBckoe u | 1 4 4

HEUTPOHHOE paccesiHue

3akmouutenbupii.  [lomBemenne w | 1 2 KonTtpoinbeHas padora
7 | aHaNMM3 MPOMEKYTOUYHBIX PE3yJbTaTOB

OCBOEHHS TUCITUILTHHBL

Uroro 3a cemectp: 28 24 DK3aMeH

4.2. PazBepHyTOe ONUCAHNE COEPKAHUA TUCUMILUIMHBI 10 pa3iesaM (TeMam)

1. BBenenue B mpo6ieMaTUKy AUCLUILIMHBI, IPEICTaBlIeHHe pabouell MporpaMMsbl, OCMBICICHUE
TpeOOBaHUH K OpraHU3aluy Ipolecca 00y4eHus, CAaMOCTOSITEIbHOM paboThl U (JOpM aTTeCTAIUH.

2. PentrenoctpykrypHbliii aHaau3 (PCA). PeHTreHOBCKOE M3ITyYEHHE U €r0 B3aUMOJICHCTBUE C
BemiectBoM OcHoBHast 3amada PCA u momxoasl k ee pemieHuto. Dypbe-aHanmu3 u Qypbe-CHHTES.
dazoBas mpobnema. Dynkius [latrrepcona u e€ aHanMM3: METOJ TSHKEIOTO aToMa, WCIOJIb30BaHWE
KOHIEMNIMY MOJIEKYJISIPHOM €caMOCBEPTKH. IHTEHCHMBHOCTH M T'€OMETPHsI PEHTTEHOBCKOTO PACCESHUS
00BEKTAMU C pa3IMYHOM pPa3sMepHOCThIO. DaKTOphl, BIUAIOIIME HA PACCESIHHYIO HHTECHCHBHOCTb.
Muoxurenu naTeHcuBHOCTH. Metoasl PCA. IlpuMeHeHne peHTreHOBCKON TU(PaKIUUH MIPU PELICHUU
NPUKIAJHBIX MaTepUaloBeAUECKUX 3ahad: (uzndeckue >PQPEKThl, PETUCTPUPYEMbIE MapaMeTpHl,
6azoBas anmaparypa. PenrtreHoBckuii (a3zoBblii aHanm3. OnpeneneHHEe pa3MEpOB KPUCTAUIUTOB U
MUKpPOHANPSKEHUM M3 IIHPUHBI JUPPAKIUOHHBIX MaKCUMyMOB. BpblaeneHue KpUBOW HCTUHHOTO
Ju(pakinoHHOro ymupenus meronoMm Crokca. Paznenenue 3¢ ¢exkToB 6104HOCTH M MUKPOHANPSKECHUN
MeTOJIOM anmnpokcumanuu. OmnpeneneHue MaKpOHANPSHKEHUW B JIMHEHHO- U IJIOCKOHANPSKEHHOM
cocrosiHuAX. Pa3nenpHOe omnpeneneHHe IVIAaBHBIX HOPMAJBHBIX HanpsbkeHuid. OmpeneneHue Tuna
TBEPJIOTO PAcTBOpa W CTENEHW JajIbHEro mopsaka B Hem. OmpenereHue KOHIEHTpAIMH JeeKTOB
YIAaKOBKM B Je(OPMHPOBAHHBIX MeTalUlax WU cIulaBax. lcmonb3oBaHME METOAA CKOJB3AIIETO
PEHTTEHOBCKOTO Iy4yKa ISl HCCJIEJOBaHMSI CTPYKTYpbl MOBEPXHOCTHBIX CIJIOEB, TBEPHAbIX TEI U
nokpeITuii. OmnpeneneHuss TONMMHBI U COCTaBa MaTepuaa Mo OCIabJeHUIO PEHTTEHOBCKUX JIyueill B
HeM. baxpoma Kuccura. Onpenenenue TOMIUHBI CBEPXTOHKHUX TIEHOK.

3. Ouaekrponorpadmusa.  /iMHa BOJHBI JJIEKTPOHA, €€ 3aBHCHUMOCTb OT YCKOPSIOLIETO
HalpsDKeHUs. B3auMonencTBue 5SJIEKTPOHOB C  BEIIECTBOM. YIPYroe M HEYIPYroe paccesHHe
AJIEKTPOHOB. YCTpoHcTBO 3nekTpoHorpada. IlomydeHue »siekTpoHOrpaMM Ha MpPOIyCKaHHWE U
orpakenne. Cnenupuka  dIeKTpoHOTpamMM.  PacmmdpoBka  AJNEKTPOHOTpaMM  TOJU- U
MOHOKpUCTAIIMYECKUX  oOpa3noB. Ompenenenue ocu  30HBL.  IlocTpoeHne  TeopeTHYECKHX
anekTpoHorpaMMm. OOBEKTHI ¢ aKCHAIBHOM TEKCTypoil. MeTon "kocoit" chemku. [[BoiiHOE OparroBckoe
oTpaxkeHue. Kukyuu-nmHum.

4. IlpocBeunBamomas (AM(pakUHOHHASI) IJIEKTPOHHAsE MHKpoOckonusa. OCHOBHbBIE Y3IIb
IPOCBEUMBAIOIIETO 3JEKTPOHHOTO MHUKpOCKOmna. MarHuTHble JHH3bI. JleeKTbl MarHUTHBIX JIUH3.
OcHOBHBIE TIPEICTaBICHUS O MeXaHuW3Me (opMHpOBaHUs H300pakeHHs. [ myOmHa mons u TiyOMHA
¢dokyca. /udpakumonnas ommuoOka. IlpeaenbHoe paspemieHHe 3JIEKTPOHHOTO MHUKPOCKOMA. PexXuMel
pabotel u xon syueit. Audpakmus n mukponuppakus. MeTonsl UCCIETOBaHUS B TPOCBEYMBAIOIICH
AIIEKTPOHHON MHUKpOCKONUH. J{upakiiMOHHBIA KOHTPACT: (Pa30BbIi U aMIUIUTYAHBIN. AOCOPOLIMOHHBIN
KoHTpacT. CBeETJIONOJbHOE W TEMHONOJbHOE u300pakeHue. [leficTByromee oTpakenue. Buabl
KOHTpAacTa Ha COBEPILIEHHOM KpHCTajlle. PaccesiHyie 21eKTpOHOB Ha HECOBEPLIEHHOM KPHUCTAJLIE.

5. PacTpoBasi (BbICOKOBOJIbTHASI CKAHMPYIOIAsI) 3JIEKTPOHHASI MUKPOCKONUSI. Y CTPONCTBO U
OPUHIUNBL (OPMHUPOBAHUSA H300paKEHUS B PACTPOBOM DJIEKTPOHHOM MHKPOCKOIE. YBEIWYEHUE U
pazpemieHrue. OCHOBHBIE PEKUMBI U JONOJHUTENIbHbIE BO3MOXHOCTU. OCHOBHBIE BHUJbI KOHTpacTa Ha
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nzo0paxenun. [Ipumenenne POM st u3ydenus: moaynpoBOAHUKOB. CIEKTPOMETPUS PEHTICHOBCKOTO
u3My4deHus: oT 00beKToB B POM. PeHTreHoBCKMIT MUKpOaHaIl3 TOHKUX 00pa3IioB.

6. MaJioyrjioBoe peHTreHOBCKOe U HeHTpPOHHOe paccesiHue. [IpUHIUIIBI TTOCTPOEHUS
MaJOyTJOBBIX yCTaHOBOK. JlabopaTopHble PEeHTTeHOBCKHME MaJlOYIJIOBble ycTaHOBKH. Kommumanwus u
JIETEKTOPhl PEHTIEHOBCKOTO H3iyueHus. OmpeneseHue pa3MepoB «HaCTHID U MX PaCIpeAesICHHs 10
pasmMepam B oOpa3ie u3 JaHHBIX AUQPPY3HOTO MaJOYIJIOBOTO PEHTTCHOBCKOTO pacCesHUs.
MarnoyrioBple  YCTaHOBKM Ha  CHHXPOTPOHHOM  u3idyueHHd. (OCHOBHBIE  XapaKTEPHUCTHKH,
MOHOXpoOMaTH3aIs U (POKYCHUPOBKA CHUHXPOTPOHHOTO H3Iy4deHHs. MaloyrioBble AU(PpPaKTOMETPHI Ha
TEIUIOBBIX HEUTpOHaX. VICTOYHMKM TEIJIOBBIX HEUTPOHOB. MoOHOXpoMaru3auus, KOJUIUMALMUSA H
JNETEeKTUPOBaHUE HEUTPOHHOTO u3nyueHus. [IpeaBapurenpHas 00paboTKa SKCIEPUMEHTATBHBIX JAHHBIX:
HOPMHUPOBKA, YCPEIHEHUE, CIVIA)KMBAHUE, YYE€T HEMOHOXPOMATHUYHOCTH. MeTonbl OAHOBPEMEHHOT
yCTpaHeHUs! IPUOOPHBIX UCKAKEHUH.

5. O0pa3oBaTe/bHbIC TEXHOJTOTHH
TpanuimonHsle  00pa3oBaTENBHBIC TEXHOJIOTHH: KJIAaCCUYECKOEe JIeKI[MOHHOE O00ydeHue

(JIeKIMOHHBIE 3aHATH ), 00yUeHHe ¢ TOMOMIBIO Y4eOHOW KHUTH (CaMOCTOsATENbHAs paboTa), 00ydeHue ¢
MOMOIIBIO CHCTEMBI MAJIBIX TPy (IPU MPOBEACHUH JTA0OOPATOPHBIX U MPAKTHYECKUX 3aHATHH ),

HubopManmoHHO-KOMMYHHKAIIMOHHBIE 00Pa30BATENbHbIC TEXHOJIOTHH: TEXHOJIOTUH CMEIIAaHHOTO
oOydeHus, BKIoyaronime B ce0s mouck uHpopmanuu B HHTepHeTe (camocTosATenbHas paboTa),
NPUMEHEHHE CIEIMAIN3UPOBAHHBIX MAKETOB JUIS TOJYYEHUS aHan3a KCIIEPUMEHTAIBHBIX JAHHBIX U
IOCTPOGHHUS ~ DKCIIEPUMEHTAIBHBIX ~ 3aBHCUMOCTEH  (IIPAaKTHUECKHE  3aHATHS),  NPHMCHEHHUE
ayJJMOBU3YaJIbHBIX TEXHUYECKUX CPEJICTB (JICKIIMOHHBIC 3aHATHSA).

6. YueOHO-MeTOoAuYeCcKoe o0ecneyeHne cCaMOCTOSATEIbHOM PadoThI 00y4al0IMXCs

OcHOBHO# crmoco0 OpraHM3alid CaMOCTOSITEIPHOM palbOThl CTYJAEHTOB — CaMOCTOSITEIbHAs
MOATOTOBKA K BBINTOJHCHUSA IMPAKTHYCCKUX pa60T no MCTOJAUYCCKHUM YKAa3aHUAM. ITomHOCTRIO BECh
METOJIMYECKUIl MaTepuan IO OOECHEeUeHUI0 CaMOCTOSTENIbHON paboThl CTYyACHTOB NPUBEIEH B
ITpunoxxennn 1 k PII.

7. XapakTepUCTHKA OLIEHOYHBIX CPeICTB /I TeKyllero KOHTPOJISI YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAIUM 00y4AIOUIUXCS M0 JUCHUIITIHHE

Cucrema KOHTpOJIA MO JUCHUIUIMHE BKJIOUAET: BXOJIHOM KOHTPOJb; TEKYIIUA KOHTPOIb M
WTOTOBBIN KOHTPOJb — K3aMEH.

B TekymieM KOHTpOJI€ HCHONB3YIOTCA MPOBEPKA OMOPHBIX KOHCIEKTOB M MaTepualioB
MPAKTUYECKUX 3aHIATUH U JOMAIIHUX 3aIaHUH.

HToroBast KOHTpONIbHAS PabOTa OIICHUBAETCS IO MATHOAILHOM IIKaIE.

Jlonyck Ha 5K3aM€H MNPOUCXOAUT MPU HAIUYUM  OTYETOB MO JIOMAIIHUM W MPAKTUYECKUM
3aJJaHUSIM C MMOJ0KUTEIbHOM OIICHKOM 3a WX BBIIIOJHEHHE.

DK3aMEHbl MPOXOIAT YCTHO. B KadyecTBe OILICHOYHBIX CPEIACTB MCIHOJIB3YIOTCSA: KOMILUICKT
HK3aMEHAIMOHHBIX OUJIETOB M IOTIOJHUTEIBHBIC CUTYAIlHOHHBIC BOIIPOCHL. BHIIETHI 3K3aMeHa couepikar
JIBa TEOpETUYECKUX Bompoca. Kaxaplii BOmpoc OIEHUBAETCS MO MATHOAUIBHON 1iKaie. Mcrmonb3yoTes
CJIEAYIOIINE KPUTEPUU OIICHKHU:

«5» — CTyAEHT MOJHOCTBIO PACKPHIBAET TEMY BOIPOCA, CAMOCTOATEILHO U MOJHO OTBEYAET Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI, CBSI3aHHBIE C TEMOM BOIIPOCa;
«4» — CTyIEHT IMOJIHOCTbIO pPacKpbIBa€T TEMYy BOIpOca, HO 3aTpyAHsEeTcs OTBeYaTh Ha

JOIMOJIHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TeMOM BOIIpOCa; WM TEMa BOIIPOCa paCKpbITa HC MMOJIHOCTLIO,
HO CTYACHT YBCPECHHO OTBCYACT HA JOIMOJHUTCIIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BoOIIpoca.
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«3» — CTYIEHT HE MOJHOCTBIO PAcCKpbIBAET TEMYy BONpOCA U 3aTPyAHSETCS OTBEYaTh Ha
JIOTIOJIHUTEIILHBIE BOIIPOCHI, CBSI3aHHBIE C TEMOW BOIIPOCaA;
«2» — CTYHEHT HE pacKpblBaeT TEMY BOIIpOCA, MPOSBISET HE3HaHHE O0a30BbIX TEPMHHOB U

HOHATHUH, HEOOXOAUMBIX JUISl PACKPBITUS TEMBI.

OmeHka 3a 3K3aMEH CTaBUTCA Kak cpegHeapupmeTrnieckoe 0ajloB 3a OTBETHl Ha BOIPOCHI
HK3aMEHAIlMOHHOTO OnjieTa ¢ y4eTOM OTBETOB Ha JIONOJHUTEIbHbBIE CUTYallMOHHBIE BONPOCHL. Pe3ynbraT
OKpYTJISIETCS A0 LIEJIOr0 YUCIIA.

Bonpochl 5k3aMEHAaIMOHHBIX OMJIETOB M THUIBl JIOMOJHUTENIBHBIX CUTYallMOHHBIX BOIPOCOB
IIpUBEEHBI B POHJE OLeHOUHBIX cpeacTB (IIpunoxenue 2)

8. YueOHO-MeTOoAMYecKOEe M HH(POPMALIMOHHOE 00eceYeHrue TUCIUIIIMHBI

OcHnoenas numepamypa:

1.Umommna A.C., Opemko A.Il. JIudpakumoHHbIl CTpyKTYpHBIA aHanu3. M.: dusuueckuit ¢-t
MI'Y OOO Uzn. nom «KpenoctHoBB», 2013. 616 ¢. ISBN 978-5-85271-503-62.

2.PycakoB A.A. Pentrenorpadus meramioB. M.: Atomusaar, 1977, 480 c.

3.®usnyeckoe MaTepranoBeIeHUE : Y4eOHUK I BY30B : B 6-x T. / mox ped. b.A. Kanun. - M. :
MU®U, 2008. - T. 3. MeToas! uccienoBanus CTPYKTYpPHO-(a30BOro COCTOSIHUS MaTepHuaioB. - 808 c. -
ISBN 978-5-7262-0977-7 ; To xKe [OnEeKTPOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=237979 (11.11.2015).

4.CozunoB, C.A. CTpyKTypHBIE METOJbl HCCIEIOBaHMA KpHUCTAIIOB : ydeOHoe mocobue /
C.A. Co3unos, JI.B. Konecnukos. - KemepoBo : KemepoBckuii rocyiapcTBeHHbIN yHUBEpCUTET, 2012, -
108 c. - ISBN 978-5-8353-1284-9 ; To xe [OnektponHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

5. C.C. T'opemuk, FO.A. CkakoB, JIL.LH. PactopryeB. Pentrrenorpadudueckuii u 3JIEKTPOHHO-
onrudecckuii ananus, M.: MUCHUC, 1994,

6. Bosnecenckuit 2.D. MeTonbl CTPYKTYpHBIX HCCIEIOBAHUMN MaTepuasoB. MeTojbl
MHUKpockormuu : ydebHoe mocobue / O.D. Bosuecenckuii, ®.C. Hlapudpymmn, W.II. AGaymmun ;
MunuctepcTBo o0OpazoBaHusi W Hayku Poccum, ®denepanbHOoe TOCYyIapCTBEHHOE OOKETHOE
o0Opa3oBaTesibHOE  yUpeXKIeHHE Bbicuiero  mnpodeccuoHanbHoro  obpaszoBanusa — «Kazanckuit
HallMOHAJIBHBIN HCCIIENOBATEILCKUN TEXHOJOTMYECKHl yHuBepcuTeT». - Kazanp : M3marenbcTBO
KHUTY, 2014. - 184 c. : tabn., un. - bubmmorp. B kH. - ISBN 978-5-7882-1545-7 ; To xe
[DnexTponnsIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428294 (20.01.2016).

Lononnumenvnasn tumepamypa:

1."Beponosa B.U., PeskeBuu I'.I1. Teopus paccessHust peHTreHOBCKUX Jydeid. M.: M3naTenbcTBo
MI'VY, 1972. 247 c.

2.®etucos, I'.B. CunxporpoHHoe uziydeHue. MeToabl HCCIEIOBaHUS CTPYKTYpPbl BEIIECTB :
yuebHoe nmocodue / I'.B. ®erucos ; nox pen. JI.A. Acnanos. - M. : ®usmaraut, 2007. - 673 c. - ISBN
978-5-9221-0805-8 ; To xe [OneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

3. A.1. CepryH, JI.A. ®elirun -PeHTreHOBCKOE M HEUTPOHHOE MaJIOYTJIOBOE PACCESTHUE. -
M.:Hayxka.l'n. pen. ¢us.-mat. nur., 1986.

4. Dunproc, . Haiicon, C. Kuoyn OnexTpoHorpamMmsl U MX uHTepnperauus, "Mup", M., 1971.

o 5. JIx. Crnenc DKcnepuMEHTalIbHAsI JJIEKTPOHHAST MHUKPOCKOIHS BBICOKOTO pa3pemeHus, M.,
"Hayka", 1986.



OcnoBHas npodeccuoHanbHas 00pazoBaTenbHast IporpaMmma
03.04.02 ®usuxka
(Pusuka GyHKIIMOHATIBHBIX MAaTEPUAIIOB U HAHOMATEPUAJIOB)

Pecypcovt ungpopmayuonno-menekommynukayuounoii cemu «Mnmepnemy:

Cuctema DSJIEKTPOHHON MOMICPKKH 00pa3oBareNbHOr0 mporecca «Mol  YHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanbHbie 0a3bl JaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIEC CHCTEMBI:

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

OnektponHas 6ubnuorexka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

Ilpozpammnoe obecneuenue: onepanyonHass cuctema Microsoft Windows, maker oducHbIX
nporpaMmMm Microsoft Office n(wm) LibreOffice, uatepuer-Opayzep Microsoft Edge m(mmm) Yandex
Browser.

9. MaTtepuaibHO-TEXHUYECKOE olecriedeHne TUCIUNIHHbBI

VY4eOHble ayAUTOPUH:

- 7Sl TIPOBEJEHUS 3aHATUN JIEKIIMOHHOTO TUMA C KOMIUIEKTOM CIIEIUATH3UPOBAHHON y4eOHOM
MeOeT M TEXHHYECKHMH CpEACTBaMHU OOYYCHHs, CIy)KallUMH JUIS TIPEAOCTABICHHS y4eOHOMH
uH(bopMaIuu O60IBIION ayJUTOPHH;

- s TIPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIA, KOHCYJIbTAlMH, TEKYIIEr0 KOHTPOJIS |
MIPOMEXKYTOYHOM aTTeCTallMU C KOMIUIEKTOM CHEIHATU3UPOBAHHON yueOHOUW MeOenn U TeXHUYECKUMU
CpeacTBaMu O0yUYECHHS;

- JUIS TpPOBENEHUS 3aHATHM CEMUHAPCKOro THUIMA, KOHCYJbTAIMil, TEKyIIero KOHTPOJL U
MPOMEXKYTOYHON  aTTECTAllMM, BBIMOJHEHUS KypCOBBIX paboT (MPOEKTOB) C  KOMIUIEKTOM
CIIeIUATTM3UPOBAHHON yUueOHOM MeOeIN U TEXHUIECKUMHU CPEACTBAMU 00YUEHUSI.

JlaGopaTopus, ocHalieHHast 1ab0paTOPHBIM 000PYAOBaHHEM, KOMILIEKTOM CIHELHATU3UPOBAHHON
y4eOHOU MeOeIn U TEXHUYECKHUMH CPEJICTBAMH O0yUCHHUS.

[Tomemenne st CaMOCTOSITENILHOW PAa0OTHI, OCHAIIEHHOE KOMILIEKTOM CHEIUAIN3HPOBAHHON
y4eOHOU MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «HTepHeT» H
obecrnieuennem noctyna B DUOC.

JemoHcTpanoHHOEe 000pyA0BaHUE U Yy4eOHO-HATIISIIHbIE TOCOOUS Ui 3aHSATUI JIEKIIMOHHOTO
TUIA, 00ECIIEYNBAIOIINE TEMATHUECKUE UIUTIOCTPALIMH: TIEPCOHATIBHBINA KOMITBIOTED, TIPOEKTOP, KpaH.

ABTOp padoueii NporpaMMbl JUCHMILIMHBI: Ipodeccop Kadeapsl pyHnaMeHTaTbHON QU3NKI
Y HAaHOTEXHOJIOTHH, TOKTOp (HU3.-MaT. HAyK, JOIEHT AJlekcanapoB A.M.

[Iporpamma paccMoOTpeHa W yTBEpXKIE€HAa Ha 3acenaHuu kKadeapbl GyHAAMEHTATBHOU (DU3UKH H
HaHoTexHojoruil 31 asrycra 2023 roga , nmporokos Ne 1

[Tporpamma oO6HOBIEHA

MPOTOKOJ 3acenanus kadeapsr Ne OT « » 20 1.
CornacoBaHo:
PykoBoaurens OI1 /

(moanuce)

Hpunoxcenue 1. Memoouueckue ykazanus 01 o0y4arOuyuxcsa no 0C60EeHUI0 OUCYUNTUHbL

IHpunoxycenue 2. Dond ouyeHouHvix cpeocme 011 HPOGEOECHUA  NPOMENHCYMOUHOU
ammecmayuu 00y4aruiuxca no OUCYUNIUHE.




