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1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHMS TUCIUILTHHEI — ()OPMUPOBAHNE KOMIICTCHIIH B COOTBETCTBHH C yIE€OHBIM IUIAHOB, a TAKKe U3YUCHUE U
peleHne NPaKTUYEeCKUX 3a1a4 MO HCHONIb30BAHUIO BO3MOXKHOCTEH U(PAKINOHHBIX METOOB IS aHAIIM3a CTPYKTYPHI
HaHOMaTEPHAJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnok OII: b1.B.JIB.01

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 |Meromomorus u NpaKkTHKa ONPeIeTICHIS Pa3MEPHBIX XapaKTePUCTHK HAHOMATEPHAIOB

2.2.2 | Hanobe3omacHOCTh

2.2.3 | Hanopa3mepHBIe CBEpXTBEpIbIC MaTEPHAIIBI H aIMAa30II0O0HBIC TTICHKH

2.2.4 | Hay4Ho-MccrnenoBaTenbCKas MpakTHKa

2.2.5 |HepaBHOBeCHBIC KOHICHCHPOBAHHBIC CHCTEMBI, YaCTh 2

2.2.6 | TepmoauHaMHYECKOE MOAEIUPOBAHHE XUMUYECKUX MPOIIECCOB B MHOTOKOMIIOHEHTHBIX TE€TEPOT€HHBIX CHCTEMaX

2.2.7 | ®u3uKa MATHUTHBIX SIBICHUH

2.2.8 | OkcnepuMeHTaNbHbIE METOBI (PU3HUKM HAHOMATEPHATIOB

2.2.9 |HayuHo-menaroruueckasi mpakTuka

2.2.10 |IlomroroBka K IpOIEAype 3aIIUTHI U 3aIIUTA BRITYCKHOI KBATH()UKAIHOHHON PabOTEI

2.2.11 |IlpenguniomMHas OpaKkTHKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-1: Cioco6eH caMOCTOSITEILHO CTABUTH KOHKPETHbIE 321a4i HAYYHBIX HCCJIETOBAHUN B 00J1aCTH MOJYYeHHUS U
HCCJICA0BAHUA HAHOMATEPHUAJIOB U NIPOBOAUTDH MCNIBITAHUA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIITUOHHBIX MaTE€PHUAJIOB B
COOTBETCTBHU C HOBBIMHM TeXHHYECKUMH TPEOOBAHUSIMH M OCYILIECTBJISTH HX KOHTPOJIb

3HaTb:

TIK-1-33 posb ¥ BO3MOXKHOCTU CTPYKTYPHBIX MCCIIEI0BaHUH

TIK-1-32 coBpemMeHHBIE PEACTABICHUS O AU(PAKIIUH PEHTTCHOBCKOTO U IPYTHX BHIOB U3TYUSHHUS;

I1K-1-31 3akOHOMEPHOCTHU B3aUMOAEHCTBUS ONTHYECKOTO U 3JIEKTPOHHOIO U3JIyYEHUS JUIsl HHTEPIPETAlUK U aHaIu3a
JT(PAKITMOHHBIX CIIEKTPOB, MOTYyIEHHBIX IIPH PA3INYHBIX YCIOBUSIX CHEMKH;

YMmerb:

[IK-1-¥Y2 noxroraBnuBath 00pasIisl U aHAMK3a (a30BOTo COCTaBa U CTPYKTYPHI C ITIOMOIIBIO PEHTTEHOBCKUX JIydeH 1 OBICTPHIX
JJIEKTPOHOB,

TIK-1-Y1 BBIOUpATH U peann30BBIBATH METOIBI AHANIN3A, JJIsI U3yYeHHUs (Pa30BOTO COCTABA, a TAKKE CTPYKTYPHI, BKIIFOUAs TOHKYIO
CTPYKTYpY MaTepuaa, ¢ TIOMOIIBI0 PEHTICHOBCKIX JIydel B OBICTPBIX JICKTPOHOB;

Baanernb:

I1K-1-B2 onbITOM IIpoBeeHHs CTPYKTYPHBIX UCCIIEIOBAHUN U aHAIN3a PE3YIIbTaTOB

[IK-1-B1 ymenmem ycTaHaBIuBaTh (ha30BBIH COCTaB U TOHKYIO CTPYKTYPY MAaTEPHAIIOB B KPUCTAJUTHYECKOM, HAHOCTPYKTYPHOM U
MHKPOKPHCTATITHIYECKOM COCTOSIHUY;

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H I sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pa3nen 1. BBenenne.
ITocTanoBKa 1eau M 3aaa4

Kypca.

1.1 WcTouHuKky U NeTeKTophI 1 2 TIK-1-31 IIK-1- JI1.1 KM1
PEHTTEHOBCKOTO U3ITy4CHHUSI. 32 IIK-1-33 JI1.2J12.4J13.
CHHXPOTPOHHOE U3Ty4CHHE. 1
B3aumoneiictBue uznydenus 23

C BEILIECTBOM, 3aKOH
ocnabuenus. /Jlex/




Pa3znen 2. Paccesinue
PEHTTeHOBCKHUX JIydeil
HIeaJTbHbIM U peajbHbIM
KPHUCTAJIOM

2.1

PaccesHue uaeanbHbIM
(6e3nedhexTHBIM)
KpUcTa/uIoM. Y cioBus Jlays.
Meronsl PCA. PaccesiHue
KpUCTaJIa ¢ Je(EeKTaMu.
Monenb cyOCTPYKTYpEL.
Bnmsaue nedexros u
nmuctiepcHoctd OKP Ha
MIUPHHY U TPODHUIH
PECHTTCHOBCKHX JIMHUH. /JIex/

[K-1-31 IIK-1-
32

J1.1
JI1.2]12.4

KM1

2.2

OCHOBHBIE XapaKTePHCTHKH
pouIIst pEHTTEHOBCKOM
JauHUU. IHTEeHCUBHOCTD
oTpakeHui. Bimstane gona
Ha TOYHOCTh H3MEPEHUS B
nudpakromerpun. MeToabt
CHID)KCHUSI YpOBHS (oHa
(MonOXpOMaTH3arms). /JIex/

IK-1-31 IIK-1-
32

J1.1

JI1.2J12.4J13.

1

KMI1

23

Teopernueckuil pacuer
nudpaxrorpamm. Berdop
YCIIOBUM CHEMKHU.

Mp/

TIK-1-31 IIK-1-
y2

J1.1
JI1.2J12.1
J12.4]13.1

KM1

P1

2.4

Jlomaraee 3amanue Nel.
Pacuer nudpakimoHHOrO
crnekrpa ¢assl. /Cp/

IK-1-31 IIK-1-
32 [IK-1-V1
IIK-1-¥2

J1.1
JI1.2J12.1
2.4
2102254

2.5

IToaroroBka k
MPaKTUYECKOMY 3aHATHIO 110
pazzeny /Cp/

IK-1-31 IIK-1-
v2

J1.1

JI1.2J12.1J13.

1
33

Pa3gen 3. Ananus
CTPYKTYPbl MATEPHAJIOB O
YILHPEHHUI0
IM(PPAKIHOHHBIX JIUHUI

3.1

AHanu3 CTpyKTYypbI
MaTepHajoB 1o
HHTErpajlbHOU IIUPUHE
PEHTTEHOBCKOM THHUM
(MeTOx «KITaCCHYECKOM
anmpokcumarun) /Jlex/

IK-1-31

JI1.1J11.2

KM1

32

AHanmu3 cyOCTpyKTypBbI
MaTepHuajIoB 1o mpoduito
nByx auHuil (CAITPJI).
Ananm3 cyOCTpyKTypHI
MaTepuaioB MeTooM PorT-
anmpokcumanuu /JIex/

IK-1-31

JI1.1J11.2

KM1

33

Ananu3 mapameTpoB
CYOCTPYKTYPHI TIO
UHTETpaIbHOM mupuHe 2-X
smunaui. /TIp/

IK-1-31 TIK-1-
Vi

J1.1
JI1.2J13.1

KM1

P3

34

AHanu3 mapameTpoB

CyOCTPYKTYPBI METOJIOM
TAITPJI (Doiirt-
anmpoxcumanuu). /TIp/

IK-1-31 TIK-1-
Vi

JI1.1J11.2

KM1

P4

3.5

JlomarHee 3aganue No2.
Ananu3 napameTpoB
CYOCTPYKTYpBI MaTepHAIOB
1o IPOQUITIO IBYX JTUHUHN
METO/IOM alINpPOKCHMAINU U
T'AIIPJI. /Cp/

IK-1-31 TIK-1-
V1IIK-1-Bl
IIK-1-B2

JI1.1J11.2




3.6 IToaroroBka k 1 6 TIK-1-31 IIK-1- JI1.1 J11.2 KM1
MPAKTUYECKOMY 3aHSITHIO TI0 32 IIK-1-33 2233
pasneny /Cp/ IK-1-Y1
Pasnen 4. PentrenoBckuii
¢a3zoBblii aHaIM3
4.1 PentrenoBckuii (a3oBbIit 1 3 [K-1-31 IIK-1- J1.1 KM1
aHanu3 (Ka4eCTBEHHBIN 1 Y1 IIK-1-Y2 JI1.2J12.1
KOJIMYECTBEHHBIH) C
npumenenuem I10. /JTex/
4.2 KauectBennslit u 1 4 TIK-1-31 TIK-1- JI1.1 KM1 P6
KOJIMUECTBEHHBIHN (pa3oBbIit Vi JI1.2J12.1
aHaJIN3 C UCTIOIb30BAHUEM 21032
nporpamm PHAN u PHAN%
(PDXL). /TIp/
4.3 JlomarHee 3aganue Ne3. 1 6 T1IK-1-31 IIK-1- JI1.1
PentrenoBckuit pazoBbIit Y1 IIK-1-Bl1 JI1.2J12.1
aHanmm3 (Ka9eCTBEHHBINA 1 IIK-1-B2 2102
KOJINYECTBEHHBI) C
npumenenueM I10. /Cp/
4.4 [Toxroroska k 1 2 [MK-1-31 TIK-1- J.1
IIPAKTUUYECKOMY 3aHATHIO 110 33 JI1.2J12.1J13.
pazzeny. /Cp/ 1
33 D54
4.5 [ToaroroBka K KOHTPOJIHHON 1 6 ITK-1-31 TIK-1- J.1
pabote 1 o Teme 32 TIK-1-B1 JI1.2J13.1
HIpUMEHEHHE AU PaKIUH
peHTreHOBCKUX Jtydeit /Cp/
Pazgen 5. Ilpumenenue
3J1eKTPOHHO
MHMKPOCKOMUH /I
HCCIeJOBAHUSI MATEePHAJIOB
5.1 [Ipumenenue 1 2 TIK-1-31 IIK-1- JI1.1 KM2
MIPOCBEYHNBAIOIICH 32 [IK-1-33 JI1.2J12.2J13.
3JIEKTPOHHOM MUKPOCKOIIUN TIK-1-Y1 IIK-1 1
JUISL aHAJT3a -y2 2233
MaTepuaios. /JIex/
5.2 [Ipumenenue pacTpoBoii 1 2 ITK-1-31 TIK-1- J.1 KM2
3JIEKTPOHHOM MUKPOCKOIINN 32 IIK-1-33 JI1.2J12.2
JUIsL aHau3a [K-1-Y1 IIK-1 J12.3J13.1
MaTepuaios. /JIex/ -V2 2139233
53 [Ipumenenue pacTpoBoii 1 5 ITK-1-31 TIK-1- J.1 KM2 P8
3JIEKTPOHHOM MUKPOCKOIIUN 32 [IK-1-33 JI1.2J12.2
JUIS aHaIu3a TIK-1-VY1 IIK-1 J12.3J13.1
Matepuainos. /TIp/ -V2 23
5.4 [ToaroroBka K KOHTPOJIHHOU 1 4 ITK-1-31 TIK-1- J.1
pabote 2 1o Teme 32 [IK-1-33 JI1.2J12.2
[IpumeneHue 31eKTPOHHOM IIK-1-B1 JI2.3J13.1
mukpockorun /Cp/
5.5 [ToxroroBka k 1 2 ITK-1-31 TIK-1- J.1
MPAKTUYECKOMY 3aHSATHUIO 110 32 I1K-1-33 JI1.2J12.2
pazzeny /Cp/ K-1-Y2 J12.3
212233
5.6 MOATOTOBKA K dK3ameny /Cp/ 1 16 TIK-1-31 TIK-1- JI1.1
32 TIK-1-33 JI1.2J12.1
MK-1-Y1 TIK-1 22
-Y2 [IK-1-B1 J12.3J13.1
[IK-1-B2 33 D4

5. ®OH/JI OIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
WH/IUKaTOPBI Bomnpocs! 11 DOAr0TOBKU
KM MEpOIpUsITHE .
KOMITETEHITHH
KM1 KounTponbHast IIK-1-31;I1K-1- 1.Kak moaroToBuTh 00pasel A (pa3oBoOro aHaau3a?
pabora 1 mo Teme 32;I1K-1-33;11K-1- 2. B KakoM Jnarma3zoHe yIioB TU(paKuy 20 perucTpupyercs
"Tpumenenne y2 TUPaKIMOHHBIA criekTp oOpasna 1iist pazoBoro ananmmza? Kak
U pakIuu MOJATOTOBUTD MOIYYEHHBIH CIEKTP AJIS aBTOMAaTH3UPOBAHHOTO aHAIH3a
PEHTIE€HOBCKUX B niporpamme PDXL?
Tyqein". 3. C 4eM cBsi3aHO TpeOOBaHUE K TOYHOCTH onpeneneHust d/n?
4. Kaxkas unpopmanus conepxutcs B 6anke ¢a3 ICDD - PDF o kaxpoit
(haze?

5. Kak MOXHO Bepn(pHUIHPOBATh PE3yIbTATH aHAIN3a?

6. ITepeuncnure mapamMeTps! IIOATOHKH CIIEKTPOB M MX BIHMSHIE HA
JIMHUH MOJENBHOIO CIEKTpa (YII0BOe MOJI0XKEHHe, UPUHA,
WHTEHCUBHOCTH)?

7. Kaxue u3 mapameTpoB 00s3aTeTbHO BapbUPYIOTCS TIPH OATOHKE
mogensHoro JIC k skcriepuMeHTanbHOMY?

8. Uem ompezensercs MakCUMaIbHO BO3MOXKHOE KOJIMYECTBO
TIOATOHSIEMBIX TTapaMeTpoB?

9. Kax MOxHO BepH(HUINPOBATE Pe3yAbTATHl aHATH3a?

10. [Touemy ycnoxxusiercst nposeneHue pazoBoro ananuza odpasua, B
KOTOPOM €CTb TEKCTypa?

11. KakoBBI cucTeMaTHYEeCKHE TOTPENTHOCTH MPH KOJTHYECTBEHHOM
(ha3zoBoM aHANM3e? MOXKHO JIH UX YCTPAHUTh, HE M3MEHSS COCTOSIHUE
obOpa3zua?




KM2

KonrponbHas
pabota 2 o Teme
"IIpumenenue
9JIEKTPOHHOI
MUKpOCKOTIUH".

TIK-1-33;TTK-1-
31;T1K-1-32;TTK-1-
V;IIK-1-V2

1. Kaxue BeIMYMHBI JJIEKTPUYECKOTO HANPSKECHHUS NPHMCHSIOTCA B
CKaHHPYIOLIEM 37€KTPOHHOM MUKDPOCKOIIE, JUIs KaKHX Lenen?

2. KakuMu mOJDKHBI OBITH BEJIMYHMHBI JABJICHUS OCTATOYHBIX Ta30B
B 3JICKTPOHHO-ONITHYECKOI CHCTEME M BAKyyMHON KaMepe MUKPOCKOTa?
C 4eM cBsi3aHbl 10100HBIE TPEOOBAHUS K BaKyyMy?

3. Kakue Buabl M3Iy4eHHS MOTYT BO3HUKATh NPH B3aHMMOJCHCTBUH
3JIEKTPOHHOTO MyYKa C BEIIECTBOM?

4. KaxoBbl HEpPIruM M TIyOMHA BBIXOAAa BTOPHYHBIX AIIEKTPOHOB?
Kaxkoro Tumna KOHTpacT momay4yaeTcs IpH UX perucTpanuu?

5. Kak ycTpoeH eTekTop BTOPUUYHBIX 2JIEKTPOHOB DBepxapTa-TopHIu?
6. IloueMy HakoIUIEHHE 3JEKTPUYECKOIO 3apsjia Ha MOBEPXHOCTH
o0pa3ia HeraTUBHO CKa3bIBaeTCs Ha MOIydeHne n3oopaxenus B COM?
7. Kakue meronpl HaONIOAEHUS IUINEKTpHUYECKUX oOpa3unoB B COM
BaM U3BECTHBI?

8. Kak onpenensercs BennunHa yBenmueHust COM?

9. Uro Takoe MPOCTPaHCTBEHHOE pa3pelleHe CKAHUPYIOIIETO
3IIEKTPOHHOTO MHUKpPOCKOTa?

10. Kakue ocHOBHBIE (haKTOPHI TUMUTHPYIOT IPOCTPAHCTBEHHOE
paspelieHre CKaHUPYIOIIEro IEKTPOHHOTO MUKpocKona?

11. Kak cBsi3aHa BeIMYMHA YCKOPSIOLIETO HAMPSIKEHUS C
MPOCTPAHCTBEHHBIM Pa3pelIeHHeM CKaHHPYIOUIETO MIEKTPOHHOTO
MHKpOcKoma?

12. Kakue 371eKTpOoHbI Ha3bIBAIOTCS 00PaTHO-PACCESIHHBIMU?

13. KakoB MexaHN3M BO3HUKHOBEHHS XapaKTEPHCTHICCKOTO
PEHTIeHOBCKOro u3nydenus B COM?

14. Tlouemy oOpaTHO-paccesHHbIE IIEKTPOHBI HECYT MH(OPMAIHIO O
KOMITO3UIIMOHHOM COCTaBe 00pasia?

1. YTo mOHUMAIOT O] CTPYKTYPOI MaTepuaaoB?

2. Kaxue nokasareny BKIIOUAET B ce0s MaKpO-, MUKPO- M TOHKast
CTPYKTypa Ma-

TepuajoB?

3. KaxoB npHHIUI PabOThI MIEKTPOHHBIX MUKPOCKOIIOB?

4. Kak ycTpoeH MpOoCBeYNBAIOLIUH AIEKTPOHHBIA MUKPOCKOI?

5. B ueM 0coOEHHOCTH KOHCTPYKIMH M IPUHIINIA ICHCTBUS
AIIEKTPOHHOTO MPO-

CBEUYMBAIOIEr0 MUKPOCKOIIA TI0 CPABHEHHUIO C OINTUYECKUM?

6. KakoBbI OCHOBHBIE XapaKT€PUCTUKH ONTUYECKUX CUCTEM
MUKPOCKOIIOB?

7. YTo NOHUMAIOT IO, pa3pelleHueM MUKpPOCcKoma?

8. Kak onpenenstor yBenuueHue 31eKTPOHHOTO TPOCBEUUBAOIIETO
MHUKpOCKoTa?

9. Ha yeM 0cHOBaHBI IPSMON, KOCBEHHBIN U MOIYNPSIMON METObI
UcCcIen0Ba-

Hus B [IOM?

10. KakoBBI OCHOBHBIE METOIMKH MPEapupOBaHIsI OOBEKTOB JIIS
HCCIIEIOBaHUS

B [IOM?

11. Kakum 06pa3om IOArOTaBIMBAIOT 00pa3LIb VISl HCCIIEOBAHNUS B
POM?

12. Kaxk opmupyercst KOHTpacT H300paKeHHs B METOIUKE PEILINK B
I1IBM?

13. Vkaxkure OCHOBHBIE 3aJauM, pelIacMble NPHU HCCICIOBAHUU
CTPYKTYPHI C

nomoniso [IDM.

14. Ha perucrpanuu Kakux BHAOB U3IydeHHs, (POPMHUPYIOIIUXCS TIPH
B3aNMOJICHCTBHH 3JIEKTPOHHOTO JIyda ¢ TOBEPXHOCTHIO MaTepHuaa,
OCHOBaHa PacTpoBas (CKaHUPYIOIIast) JEKTPOHHAS MUKPOCKOHUS?

15. Perucrpanus Kakoro 3 BUJIOB H3IIydeHHs oOecredynBaet
HanOoJbIIIee pa3perieHne?

16. Kaxoii u3 BUIOB U3Iy4EHHs] UCIIONB3YETCS Ul OIy4EHUs
nHPOpPMaLUH O penbede TOHKOTO MOBEPXHOCTHOTO CI0s1?

17. Kak ycTpoeH NpoCBeYHBaIOIHUH JIEKTPOHHBIH MUKPOCKOM?

18. B ueM 0cOOEHHOCTH KOHCTPYKIIMH M MPUHIINIIA ACHCTBHA
3JIEKTPOHHOTO IIPOCBEUMBAOIIET0 MHKPOCKOIIA [T0 CPABHEHHUIO C
ONTHYECKUM?

19. KakoBbI OCHOBHBIE XapaKTEPUCTUKH ONTHIECKAX CHCTEM
MUKPOCKOIIOB?

20. Kaxk ompezensioT yBeTHUeHUE IIEKTPOHHOTO IPOCBEYHBAIOILETO




MHKpOcKoma?

21. Kakum 00pa3oM NOroTaBIMBaOT 00pa3Libl sl UCCIICIOBAHMS B
I[I5M?

22. Kak ¢popmupyeTcsi KOHTpACT N300paKeHUS] B METOIUKE PETUIHK B
11I5M?

23. Yka)xuTe OCHOBHBIE 3allaud, pellaeMble MPHU HCCIEJOBAHUU
CTPYKTYpB! € noMolsio [IOM.

24. B uem ocHOBHbIE TpenmymiecTBa POM 1o cpaBrenuto ¢ [IOM?

5.2. Ilepevenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiembie
Kon Ha3panne
WHIAKATOPBI Coneprxanue paboTHI
pabdoThI padoThI N
KOMITETEHIIHA

P1 Teopernueckuii IMK-1-31;I1K-1- Teopernueckuii pacuet audpaxrorpamMm. BeIOOp yCIOBUI CHEMKH.
pacuer 33;I11K-1-32;I1K-1-
JTudpaxTorpaMM. y2
Br16op ycnoBuit
CHEMKH.

P2 Homamnee 3ananue | [1IK-1-Y2;T1K-1- Pacuer mudpakimoHHOTO criekTpa (a3bl 0 HHIUBHIyATEHOMY
Nel. Pacuer B1;ITK-1-33 3aJ]aHUIO.

IU(PaKIHOHHOTO
criekTpa ¢asbl.

P3 Anamus napamerpoB | [1K-1-33;T1K-1- AHaM3 IapaMeTpoB CYOCTPYKTYPHI 0 HHTETPATBHON MIMPHHE 2-X
CyOCTPYKTYPHI IO YV1;IIK-1-31 JIUHUIL.

HMHTErpajJbHOU
LIMPHUHE 2-X JIUHUH.

P4 Anamus napamerpoB | [TK-1-31;11K-1- AHanu3 mapameTpoB cyocTpykrypsl MmetogoM ['AITPJI (Poiirt-
CYOCTPYKTYpHI 33;I1K-1-Y2 ATMPOKCHUMAITHIHN).
meronoM ["ATTPJI
(Doiirt-
aTpPOKCUMAIINH ).

P5 Homamnee 3aganue | IIK-1-31;1IK-1- AHanm3 mapamMeTpoB CyOCTPYKTyphl MaTepHaJIOB 10 PoQHIIo ABYX
Ne2. Ananus 33;IMK-1-Y2;I1K-1- | nuanii Mmeronom annpokcumanuu u IATTPJI mo nnauBuyansHOMY
rapamMeTpoB B1 3aJJaHUIO.

CYOCTPYKTYpHI
MaTepHajoB MO
popuUITIo ABYX
JIMHUI METO/IOM
anmpPOKCUMAIINHU H
TAITPJI.

P6 KauecTBennslii u MK-1-B;IIK-1- KauecTBeHHBIH 1 KOIMYeCTBEHHBIN (ha30BbIi aHATU3 C UCTIOIb30BAaHHEM
KOJINYECTBEHHBIH Y2;IIK-1-Y;IIK-1- | nporpamm PHAN u PHANY% (PDXL).

($a3oBbIi aHAIN3 C 31
WCTIOJIb30BaHUEM
nporpamm PHAN u
PHAN% (PDXL).

P7 Homamnee 3aganue | ITK-1-31;1IK-1- PentreHoBckuii (ha30BbIil aHATHN3 (KAYeCTBEHHBIN W KOJIMYECTBEHHBII) C
Ne3. PentrenoBckuit | YI;IIK-1-Y2;IIK-1- | npumenenuem 10 no nHAMBHAYaIbHOMY 33JaHUIO.

(a3oBblil aHAN3 B1;IIK-1-B2
(KauecTBEHHBIN U
KOJINYECTBEHHBIH) C
npumeHerueM I10.

P8 [Ipumenenue MK-1-31;I1K-1- IIpumMeHeHne pacTpoBOii EKTPOHHON MUKPOCKOTINY TSI aHATTN3a
pacTpoBoit 32;11K-1-33 MaTepUaoB.
3JIEKTPOHHOU

MHKPOCKOITIH IS
aHanm3a
MaTepHaoB.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH He MPEayCMOTPEH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

ITo xypcy mpeaycMOTpeH 3a4eT ¢ OIEHKOH. 3aueT ¢ OLIEHKOH MPOCTaBIIACTCS HA OCHOBE OIIEHOK TEKYIero KOHTPOIIs (ABYX
KOHTPOJIBHBIX paboT U TpeX JOMAIIHUX 3aJaHHUIA).

IITkaa oreHUBaHUS 3HAHUH 00YJaIOIINXCS:

OneHKa «OTIIMYHO»

— o0yuaromuics Mmoka3pIBaeT NIyOoKHe, HCUepIbIBaloIIre 3HaHUS B 00beMe MPONUICHHON POrpaMMBbl, YBEPEHHO JIEHCTBYET Mo
MPUMEHEHHIO MOTyYeHHBIX 3HaHUH Ha MPaKTHKE, TPAMOTHO U JIOTUYECKU CTPOWHO M3J1araeT MaTepual pu OTBETE, yMeeT
(hopMyIHPOBATH BEIBOIBI M3 N3JI0KEHHOTO TEOPETHIECKOTO MaTepralla, 3HaeT JOMOIHUTEIFHO PeKOMEHIOBAaHHYIO JIUTEPaTypy.
O1eHKa «XOPOIIO)

— oOyyatromuiics Moka3bIBaeT TBEPbIE U JOCTATOYHO IOJIHBIE 3HAHUS B 00beMe PO IeHHON POrpaMMBl, JOMTYCKAET
HE3HAYNTEIbHBIC OIIMOKA TP OCBEIICHUH 33/IaHHBIX BOIIPOCOB, PABIIIHHO JACHCTBYET 110 MPUMECHCHUIO 3HAHUN Ha MIPAKTHKE,
YETKO U3J1araeT MaTepuall.

O1eHKa «yIOBIETBOPUTEILHOY

— 00yuaroImuiics MOKa3bIBaeT 3HAHUSI B 00beMe MPOIICHHOM POTpaMMBbI, OTBETHI H3JIaracT XOTs U C OLIMOKaMH, HO YBEPEHHO
UCIIPaBJIIEMBbIMU 10CIIE JOIOIHUTENBHBIX U HABOAALIMX BOIPOCOB, IPABUIBHO JIEHCTBYET 10 IPUMEHEHUIO 3HAHUI HA IPAKTUKE.
OreHKa «HEYTOBICTBOPHTEIHLHOY

— 06y1{a}0m1/1171c;1 AOIIyCKaeT l'py6LI€ OIIIMOKH B OTBCTEC, HC IOHUMAET CYIHOCTH HU3J1ara€Moro BoIpoca, HC YMECT IIPUMEHATH
3HaHHU Ha MPAKTHUKE, JAa€T HETIOJIHBIC NI HEKOPPEKTHBIC OTBECTHI HA JOIIOJHUTECIIbHBIC U HABOAAIINC BOIIPOCHI.
OHeHKa «HEC ABKa» CTYACHT HE ABUJICA HA KOHTPOJIBHBIC MEPOTIPUATHUA B CEMECTPE.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmorexa WznarenscTBo, o
JI1.1 | Ymanckuit 4. C., Kpucramnorpadus, bubimorexa MUCuC M.: Metannyprus, 1982
Ckaxos 0. A, penTreHorpadus u
HBanos A. H., 3JIEKTPOHHAs MUKPOCKOIIHS:
Pacropryes JI. H. Y4eOHUK TSI By30B
JI1.2 |T'opemux C. C., Pentrenorpadmueckuii u OnexrpoHHas 6nbMMoTeKa M.: U3n-so MUCuC, 2002
Ckaxos 10. A, 9JIEKTPOHHO-OTITUYECKUN
PacTopryes JI. H. aHanmu3: yae0. mocooue ais
BY30B
6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narensCcTBO, TO
JI2.1 |Mupxun JI. 1., CripaBO4HUK 110 DnexrpoHHas OUOIUOTEKA Mocksa: ['ocynapcTBeHHOE
Ywmanckuii A. C. PEHTTCHOCTPYKTYPHOMY H3IaTeIBCTBO (PH3HUKO-
aHAJH3Y TOJMKPHCTAIIIOB: MaTeMaTH4YeCKOH JTUTepaTypsl,
CIPaBOYHUK 1961
JI2.2 |IlanoBa T. B. CoBpeMEeHHBIE METOIBI OnexrpoHHas 6HONIMOTEKA Omck: OMckuii
UCCIICIOBAHUS BEILECTRA: rOCYIapCTBCHHBIH
AIIEKTPOHHAS U ONITHYeCKast yauBepcuter nM. ©.M.
MHKPOCKOIIHUS: ydeOHOoe Hocroesckoro, 2016
nocobue
JI2.3 | Jomxkun K. U. PacrpoBas snekrpoHHas DneKkTpoHHas OUOIMoTEeKa Mocksa: Jlaboparopus 3HaHUH,
MUKPOCKOIIUS JUIs 2017
HAHOTEXHOJIOTHI: METOJBI U
pUMEHEeHHe: MOHOTpadust
J12.4 | Ymanckuii f1. C. Pentrenorpadus MeTamioB u bubmorexa MUCuC M.: Metannyprus, 1969
MOJTYIIPOBOIHHUKOB: y4eO.
mocoOue JUIst CTy/l. METaJuTypr.
CIIeIl. By30B

6.1.3. MeTtoanueckue pa3padoTKu

ABTOpI)I, COCTaBUTCIIN

3arnaBue

Bubanoreka

I/I3JIaTeJ'IBCTBO, ronq




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj
JI3.1 |Bexunomal. B, JudpakanoHHbIe U OnexrpoHHas GHOIMOTEKA M.: [MUCuC], 2009
Ueanos A. H., MHKPOCKOITHYECKIE METOMBI U
SAronxun 0. J1. MpUOOPHI TS aHATTH3a
HAHOYACTHI] 1
HaHOMAaTepUanoB: yueo.
nocoOwue [UIs CTy/. BY30B,
00y4. 1o Harp. 'Mertamtyprus’'
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
91 | The Cambridge Structural Database (CSD) https://www.ccdc.cam.ac.uk/solutions/csd-system/components/csd/
92 | Springermaterials https://materials.springer.com/
3 Hayunas snexrponnas 6ubmmorexa eLIBRARY http://elibrary.ru/
34 |International Centre for Diffraction Datahttp: http://www.icdd.com/
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 |ESET NOD32 Antivirus
I1.2 | Win Pro 10 32-bit/64-bit
I1.3 |Microsoft Office
1.4 |[LMS Canvas
II.5 | MS Teams
06 JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
n.1 ITomHOTEKCTOBBIE POCCUICKHAE HAyYHBIE KYPHAIIbL U CTAThU:
N.2 |— Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
N.3 |— [HomHOTEKCTOBEIC AETOBbIC MyOIHUKAIIMK MH()OPMAreHTCTB M TIpecchl 1o 53 otpacisiM https://polpred.com/news
N.4 |HWnoctpanubie 6a3b1 maHHBIX (moctyn ¢ IP agpecoB MUCuC):
N.5 |— aHaimTHyeckas 0a3a (MHAeKch uTupoBanusa) Web of Science https://apps.webofknowledge.com
N.6 |— aHanutuueckas 6a3a (MHICKCH IUTHPOBaHUs) Scopus https://www.scopus.com/
N.7 |— nayxomerpudeckas cuctema InCites https://apps.weboftknowledge.com
N.8 |— HayuHsle )xypHaisI m3naTenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenune OcuHarienne
b-413 VY4ebHas aymuTopus MPOEKTOp; MYJIbTHUMEIMIHAS JIOCKAa; MapKepHas JOcCKa,
JIOKYMEHT-KaMepa; KOMIIBIOTEP TIpeToiaBaTes;
KOMIBIOTEPHBIH  KIacc Ha 14 KOMIBIOTEPOB, MakeT
JUIEH3UOHHBIX mporpamM MS Office, xommiekt y4eOHO#
Mebenn
b-413 VYueOHas aymuTopus MPOCKTOpP; MYNbTHMEIUiHAs TOCKAa; MapKepHas JOCKa,
JOKYMEHT-KaMepa; KOMTIBIOTEP TIperoiaBaTes;
KOMIIBIOTEpHBI ~ KJIacC Ha 14 KOMIBIOTEPOB, IIAKET
nmuueH3uoHHbIX nporpamM MS Office, xommuexr y4eOHOI
Mebenmn
UuranpHbli 3an KOMIUIEKT y4yeOHO#l Mebenu Ha 55 mecT g oOydaromuxcs,
3JIEKTPOHHBIX PECYpPCOB 50 TIK c¢ pmocrymom k MUWTC «UHTepuer», OUOC
YHUBEPCUTETa depe3 JIMYHBIN kaOmHeT Ha mardopme LMS
Canvas, mmueH3uoHHble mporpamMmsel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

[Tpu n3ydennn xkypca JAnppakunoHHBIC ¥ CIIEKTPOCKOMYECKUIEC METOIBI OOJNIBIIOC BHUIMAHHUE CIIEIYET YACTUTh CAMOCTOSTEIIHLHOM
paboTe ¢ yd4eOHUKaMH, CTIPaBOYHON JINTEPATYPOil M TEKYIMMH ITyOIHKAIMSAMHU B BELYIINX POCCHHCKUX U 3apyOEeKHBIX KypHATaX
M0 paccMaTpuBaeMbIM TeMaM Kypca. Bosblnyro yacTh BOIPOCOB, BOZHUKAIOUINX B MPOLECCE CAMOCTOATENIbHON TTOATOTOBKH,
PCKOMEHIYETCsl BRIHOCHUTb ISl OOCY)KACHHS Ha IPAKTHYCCKHUX 3aHATUSX U HanOoJiee MOJTHOrO IOHUMaHHUS COBPEMEHHBIX

T PaKIIMOHHBIX ¥ MUKPOCKOITHYECKIX METOJIOB.

OO0yueHre MPOBOIUTCS B OJTUH CEMECTP M OPTaHU3YeTCsI B COOTBETCTBUH C HacTosIIel mporpamMmmoii. CamocTrosTenbHas pabora
CTYAECHTOB OCYLLECTBIISIETCA U KOHTPOJIUPYETCS C IIOMOLIBIO:

— BOIIPOCOB JUISI CAMOKOHTPOJIS,

— TPEX JIOMAIIHUX 3aJlaHul,




- IBYX KOHTPOJBHBIX PaboT

KonTposnbHbIe pabOThI IPOBOASATCS B 4AChl IPAKTUYECKUX 3aHATHH.

Ilepen HauanoM 3aHATHH CTYIEHTHI [IOJY4aIOT HAa TEKYIIUH CEMECTpP KaJICHIAPHBIH I1aH IPOBEACHUS IPAKTUUECKUX U
71a00PaTOPHBIX 3aHATHH, TpaHK BEIAYH U CAAYH JOMAIIHUX 3aJaHUI.

Jln1s yCHenHoro OCBOEHHsI U3y4aeMoi TUCIUIIINHBL ATl CTYJCHTOB OPraHU3YIOTCS eXKEeHelebHbIe KOHCYIbTAIUH IpernofaBaTeneit
B KOMITBIOTEPHOM KJ1acce.

Jns mpoBeieHus TabopaTOpHEIX paboT HCHONB3yeTcsl Y 9eOHBIH KOMIUIEKC IT0 CTPYKTYPHOIT TMarHOCTHKE M MaTepHaIOBETIeCKON
SKCIEPTHU3e HEOPIraHMUECKUX MaTepHaoB METOIaMH PEHTTCHOBCKOM TU(PAKINU U HIEKTPOHHON MUKPOCKOIHH. A TaK ke Habop
JEMOHCTPALMOHHBIX MOJieTIel KPUCTANIUYECKUX PEIIETOK.




