MUHUCTEPCTBO OBPABOBAHUS 1 HAYKU
JTIOHELIKOU HAPOTHOI PECITYBJIMKU
T'OCY JAPCTBEHHOE OBPA30BATEJIbHOE YUPEXJEHUE
BBICILIETO [TPO®ECCUOHAJIBHOI'O OBPA3OBAHUA
« TOHELIKVMI HALTMOHAJIbHBIM TEXHUYECKHWI YHUBEPCUTET»

VIBEPKIAIO:

i;j 2 ' JIPOPEKTOP
Z 77\ ~Kapaxozos A.A.

(no,urmcs)

23 20Z3 roxga

PABOYAS IPOTPAMMA YUYEBHOM JUCHUILIVHBI
B51.B.13 "CTPYKTYPHBIA AHAJIN3 MATEPUAJIOB"

Hanpagnexnne moaroTroBKu: 22.03.01. «MaTepuanoBeieHUuE U TEXHOJIOTHUH
MaTepuaIoBy
HanpaBiaeHHOCT (TIPOQUIIBb): [IpuKkiagHOEe MaTepUaIOBEACHUE
IIporpamma: OakajaBpuar
dopma oOydeHus: OYHas, 3a04Had
dopma 00ydyeHHUs: O4Has 3a04YHas
Cemectp(bl) 6 7
OGmast Tpy10EMKOCTE B 3.€./9acax 4/ 144 4/ 144
KonTakTHas padora (4ac.), B TOM YHCIIE: 72 20
JeKIuu (Jac.) 34 6
nabGopaTopHble paboTHI (Jac.) - -
IpaKTUYECKHUE (CEMUHAPCKAE) 3aHATHS (Jac.) 34 8
CamocrosresbpHas padota (Jac.), B TOM YUCIIE: 36 106
KypCcOBOH mpoeKT (pabota) (cemecTp/4ac.) = -
KonTtposs (3K3aMeH, Jac./3a4éT) 5K3aMeH, 9K3aMEH,
36 gac. 18 gac.

ToHenk, 2023



PaGouas mnporpamma aucuumiauHbel «CTpPyKTYypHBIM aHalu3 MaTepHalloB»
COCTaBJIeHa B COOTBETCTBHHU C yUe€OHBIM IUIAHOM IO HaIlpaBJI€HUIO MOJATOTOBKH
22.03.01. «MarepuanoBeieHre MW TEXHOJOTHH MAaTEpUaJIOB», HAIPAaBIEHHOCThb
(nmpoduins) «IIpuxknagHoe marepuanoBeneHue» 11 2023 roga npuéma 1o O4HOM U
3a0uHOU (popMe OOyUeHUs.

CocTaBHTEb:
JlonieHT kadenpsl «PU3NUecKOe MaTepUaIOBEACHUEY,
7 K P
K.T.H., IOLIEHT AL AN ITerpymak C.B.

Pabouas mporpaMmma pacecMoOTpeHa M yTBep:KAeHa Ha 3aceaHuU Kageapsl
«DuznyecKkoe MaTepruaIoOBEICHUE.
IIpotokon ot « 23 » MapTa 2023 roma Ne 6

3aBenyromumii kadenpoit & %/ﬁ/gé/z = Eropos H.T.

PaGowyas nmporpamma omoOpeHa y4eOHO-METOOUYECKOH  KOMHCCHEH
['OYBIIO IosHTY no nanpasnenuto noarotoBku 22.03.01. «Marepuanosenenue
U TEXHOJIOTUH MaTepHaioB»

IIpotokonm ot «_ 23 » maprta 2023 roma Ne 6

IIpencenarens Ay Eropos H.T.
L= 7 /

Pabouas nporpamma mpoasiena s 20 roja npuéma Ha 3aceJaHuu
kadenpsl «DuU3ndecKoe MaTepruaIoBEICHUE»

IIpoTokon oT « » 20 roza Ne

3aBemytrorimii kadeapoi Eropos H.T.

PaGouast mporpamma mpoaJieHa s 20 roja npuéMa Ha 3acelaHuu
kadenpsl « PU3NYECKOE MATEPUATIOBEIEHHUE

[IpoTokon oT « » 20 roma Ne

3aBemyromuii kadheapon Eropos H.T.

PabGovas mporpamma mpoasieHa s 20 roja nmpuéMa Ha 3acelaHuH
kadenpsl «PU3NIECKOe MATEpUATIOBEIEHUE»

[IpoTokoa OT « » 20 rozxa Ne

3aBenyromuii kadenpoi Eropos H.T.




1. OFBEKT, IIEJIb U 3ATAYH OCBOEHUA JUCHUIIJINHBI

enb nucuuIuiMHbl 0OpeTeHne CTYEHTaMU HaBbIKOB MCIOIb30BaHIUE COBPEMEHHBIX CPE/ICTB
PEHTIeHOTpapUUECKOro U 3JIEKTPOHHO-MHUKPOCKOIMYECKOT0 aHaliM3a JUlsd pelleHHs 3aJad KOH-
TPOJIsl KAYECTBA, UCCIIEJOBAHHUE U Pa3pabOTKH MaTEPHAJIOB U TEXHOJOTUYECKUX MTPOLIECCOB.

B pe3ynbrare 0OCBOCHUS AUCLUILIUHBI CTYAIEHT OJDKEH:

3HATh: - IPUHIUIBI CBETOBOM U AJIEKTPOHHO-ONTUYECKOM MUKPOCKOIIMU U OCHOBHBIE Kaue-
CTBEHHbIE U KOJIMYECTBEHHBIE CPEJCTBA U3YUEHHUS CTPYKTYpPbI; OCHOBBI TEOPUU AU(PAKIUN PEHT-
TE€HOBCKHUX JIydel M 3JIEKTPOHOB HAa KPUCTAJUIMYECKUX PEIIETKaX; OCHOBHBIE CPEJICTBA PEHTTEHO-
CTPYKTYPHOTO M 3JIEKTPOHHO-TPa(HUUECKOro HCCIEOBAHUS MAaTEpUaloB; NPUHLIMIBI paboOThl U
IKCIUTyaTallil COBPEMEHHBIX MPUOOPOB AJI CTPYKTYPHOTO aHalli3a; BO3MO>KHOCTH OCHOBHBIX
CPEZCTB CTPYKTYPHOI'O aHaJIM3a MaTepUaJIOB;

YMeTb: - HCIOJIb30BaTh OCHOBHBIE CPEACTBA CTPYKTYPHOI'O aHaiu3a JJis pEIIeHUs 3a1ay
KOHTPOJIsI KadecTBa, MCCIEA0BaHUS M pa3pabOTKM MaTepHajoB M TEXHOJIOTMYECKHX IPOIECCOB;
pacmupoBEIBaTE HHPOPMALIUIO, TIOTYYSHHYIO C TOMOIIBIO CPEJICTB PEHTTEHOCTPYKTYPHOTO, JJIEK-
TPOHHO-TPA(PUUECKOTO U ITEKTPOHHO-MUKPOCKOIUYECKOIO aHAJIN30B; AaHAJIN3UPOBATh PE3yIbTaThl
KOMIUIEKCHBIX MaTepHaJIOBEIUECKUX HCCIIEIOBAaHUI MO MCIOJb30BaHUIO Pa3HOOOPA3HBIX CPEICTB
CTPYKTYPHOT'O aHAJIN3a;

BJIA/IeTh: - HABbIKAMH PabOThl C AMAarpaMMaMM COCTOSIHUSL METAJIJIOB U CIUIABOB, AUarpam-
MaMH (ha30BBIX U CTPYKTYPHBIX NMPEBpALICHUN B MaTepuanax pasHbIX KJIaccoOB, TUarpaMMaMu, OT-
paXkarolMMH B3aMMOCBS3b MEXIY COCTaBOM WJIM CTPYKTYpOH M CBOMCTBAaMHU MaTepHalla; OCHOB-
HbIMH METOAMKAMU MeETaJuIorpauuecKoro, peHTreHOCTPYKTYPHOTO, PEHTI€HOCIEKTPAIbHOIO U
AJIEKTPOHHO-MHUKPOCKOIIMYECKOTO aHAIM3a.

[lepeuncnenHble pe3ynbTaThl OOYYECHHsI SIBISIOTCS OCHOBOW A (DOPMUPOBAHUS CIEAYIO-
X KOMIICTCHIINN:

- COCOOEH Ha OCHOBE CHCTEMHOTO MOIX0Ja MPUMEHATh OCHOBHBIE METO/bl UCCIIEIOBAHUS, aHAIN3A,
JUArHOCTUKU U MOJEIHPOBAHUS CTPYKTYPhl U CBOMCTB METaJUIMUECKUX, HEMETALNTHYECKUX, KOMIIO-
3ULIMOHHBIX U TOPOIIKOBBIX MAaTEPHAIOB B HAy4YHO-HCCIEAOBATEIbCKOM M MPOU3BOJICTBEHHOM nes-
tenbHocT ([TK-1);

- CIIOCOOEH BBITIOTHATh KAUECTBEHHBIM U KOJMYECTBEHHBIN CTPYKTYPHBIN U (ha30BBIN aHAIN3, aHAIHN3
coctaBa (a3 B MaTepualiax ¢ MCIOJIb30BAHUEM METOJOB OMTHYECKOH, DIIEKTPOHHON, MOHHOW MHKPO-
CKOITUH, PEHTTEHOCTPYKTYPHOTO U peHTreHocekTpaibHoro ananusa (I1K-2).

2. MECTO JJUCIHUIIJIMHBI B OCHOBHOM ITPO®ECCUOHAJIBHOM
OBPA3OBATEJIbHOM ITPOT'PAMME BBICIIIEI'O OEPA3OBAHUA

JlucuuminHa OTHOCUTCS K 9acTH, GopMUpyeMOi yYaCTHUKaMH 00pa30BaTEIIbHBIX OTHOIIIE-
Hult broka 1 nucrurume (Moyneit) ydaeOHOTO TiiaHa.

basupyercs Ha 3HAHUAX, YMEHUSX M HABBIKAX, KOTOPHIE CTYJEHT MPHOOPEN MPU OCBOCHUU
MPEIIeCTBYIOMUX AUCIHUILTAH: BBICIIAs MaTeMaTHKa, Qu3uka, XuMus, QU3NYecKas XUMUs, KpU-
crautorpadusi, AeheKThl KPUCTALINISCKOTO CTPOCHUS, TEOPETUUECKHE OCHOBBI MaTepHUaliOBEIe-
HMUSL.

3HaHUS W YMEHHS, TMPUOOPETCHHBIC MPH OCBOCHHHM JTaHHOW IUCITUIUTHMHBI, PEATU3YIOTCS
CTYJICHTOM IIPH MU3yYEHUHU TAKUX TUCIUIUIMH - TEOPUS TEPMUYECKON 00paOOTKH METAJIOB; MTOPOIII-
KOBBIC M KOMITO3UIIMOHHBIE MaTEepPUANIbl; CTAIM M CIUIABBI C OCOOBIMU CBOWCTBAMH; IIBETHBIC Me-
TaJUTbl | CIUIABBI, & TAKXKE MPHU BHITIOJTHEHUH KYPCOBOTO MPOEKTA, MPOXOKACHUH YICOHOW U MPOU3-
BOJICTBEHHOM MPAKTHUK, MPOX0KICHUU TOCYIApCTBEHHOM UTOTOBOM aTTECTALNH.



3. CTPYKTYPA U COAEP KAHUE JUCIUITVINHbI

3.1. PacnpenesieHue y4eOHbIX YaCOB M0 TeMaM JUCHHUIIMHBI M BUAAM 3aHATHH

HaunmeHnoBanue tem
(coneprkaTeNbHBIX MOJYJIEN)

KonnuectBo yacos

ouHasi / 3a0uHas popma oOyueHHsl)

Bcero

B ToMm uncne

Jlexun [Tpaxr. Jlab6op.

(Cemun.)

CP

Tema 1.
Beenenne. MakpoCTpyKTypHBIM aHa-
3.

413

2/0 0/0

0/0

2/3

Tema 2
MukpocTpykTypHbIM aHanu3. IIpunim-
Il CBETOBOY MUKPOCKOIINH

10/9

2/0 0/0

6/1

2/8

Tema 3.
XapakTepucTuka TUPPAKIUOHHBIX Me-
TOJIOB HCCJIENOBAHUSA CTPYKTYPHI

6/14

2/1 0/0

2/0

2/13

Tema 4.
OCHOBBI (U3HKH PEHTTCHOBCKUX JTydeH

7110

2/0 0/0

2/0

3/10

Tema 5.
OcCHOBHBIE 3aKOHOMEPHOCTH JudpaK-
197071

6/7

2/1 0/0

2/1

2/5

Tema 6.

OO01mmast xapaKTepUCTHKa OCHOBHBIX Me-
TOJIOB PEHTTEHOCTPYKTYPHOTO aHAIU3a
(PCA)

8/10

2/1 0/0

2/1

4/8

Tema 7.
[IpeunsunonHoe onpeneneHne nepruoion
KPHUCTAJUIMYECKON PEIIETKHU

12/12

471 0/0

4/1

4110

Tema 8.
PCA BHyTpeHHUX HanpsKEHUH U OIpe-
JICJICHHs] pa3MEpPOB 3€peH U OJIOKOB

14714

4/1 0/0

6/1

4112

Tema 9.
@Da30BbIl PEHTICHOCTPYKTYPHBIM aHa-
M3

12/9

4711 0/0

411

417

Tema 10.
PenTrenoananus TBepAbIX PacTBOPOB U
TEKCTYD

9/9

410 0/0

2/1

3/8

Tema 11.
PeHTreHocnekTpanbHblii 1 MUKPOPEHT-
T€HOCIICKTPAJIbHBIA aHAIIN3

11/11

410 0/0

4/1

3/10

Tema 12.
DNEKTPOHHAST MUKPOCKOIUS U 3JIEK-

TpoHHOTpadus

5/12

2/0 0/0

0/0

3/12

KonTakTHas paboTa (HOMOTHUTEIbHAS)

416

Kypconas paborta

0/0

0/0

Htoro no BeIgaM 3aHATHI

108 /126

34/6 0/0

341/8

36/106

Kontpons

36/18

UTOTrO

144/ 144

34/6 0/0

34/8

36 /106




®opMHpOBaHNe KOMIIETEHIMI B pe3yJbTaTe 0CBOCHHS TeM JMCHUTIIMHbI

KoMmnereuuun TeMbl AUCHUILINHBI, HalleJIEHHbIE HA BHIPA0OTKY KOMIIETeHIIUH

IK-1 Temer 1-5,7.
nK-2 Temsr 1 - 12.
3.2. Jleknuun

Tema 1. BBenenne. MakpoCTPpyKTYPHbBIil aHAJIM3.

Conepxanne TeMbl 1. ComepxaHue U 3HaueHue Kypca. Posib METOI0B CTPYKTYpHOTO aHAIIU-
3a B PEIICHHUH 33/1a4 WCCIICOBAaHME M Pa3paOOTKH HOBBIX MaTEPHAJIOB, KOHTPOJIS KadyecTBa Mpo-
nykiun. Kpatkuii ucropuueckuil 0630p pa3BUTHSI METOJIOB CTPYKTYPHOTO aHanu3a. [I[puHIUnb! OT-
O6opa 00pa3IoB U OCHOBHBIE METO/IbI MAKPOCTPYKTYPHOTO aHAJIN3A.

Jlureparypa k teme 1: [1, 2, 3,4, 5, 8]

Tema 2. MUKPOCTPYKTYPHBIii aHaau3. [IpyHIMNBI CBETOBOH MHUKPOCKOMHI

Conepxxanue Tembl 2. [TpUHIUMIBI TPOSIBICHUS] MUKPOCTPYKTYphl. OCHOBHBIE XapaKTepH-
CTMKH ONTHYECKHX CHCTEM: alepTypa, pa3peliuTebHas BO3MOXKHOCTD, MOJIE3HOE U 00IIee YBEIH-
yeHus. JledekTsl n300paskeHus.

MeTo1bl MUKPOCKOIINYECKOTO UCCIIEJOBAHMS: KOCOE€ M TEMHOIIOJIBHOE OCBEILEHUE, HUCCIIE-
JIOBaHUE B TIOJISIPU30BAHHOM CBETE, MeTO.I (ha30BOro KoHTpacta. OmnpeaeneHne pa3sMepoB MUKpOYa-
CTHII, YaCTHUI[bl CTPYKTYPHOH COCTaBHOM U Ap. ABTOMaTHUYECKUE aHAIU3aTOpbl n300paxenus. [1pu-
MeHEeHHe I(PPOBOI TEXHUKH.

Jluteparypa k Teme 2: [1,2, 3,4, 5, 8]

Tema 3. XapakTepucTika JTHQPAKIMHMOHHBIX METO0B HCCJIEI0BAHUS CTPYKTYPbI
Conepxanne tembl 3. OOmmiast XapakTepucTHKa AU(MPAKIIMOHHBIX HUCCIIEI0BATEILCKUX TIPH-

€MOB CTPYKTYPbI KOHJICHCUPOBaHHBIX (ha3. X BO3ZMOKHOCTH M OCOOEHHOCTH MPUMEHEHHUSI.
JIureparypa x teme 3: [1, 2, 3,4, 5, 8]

Tema 4. OcHOBBI (PM3UKH PEHTTCeHOBCKUX JIydei

Conepxanue tembl 4. [Ipupona, OCHOBHBIE CBOMCTBA M MOJTYYEHUE PEHTTCHOBCKHX JIy4eH.
MeToapl perucTpanuy MOHU3UPYIOUero u3inydeHus. CIeKTpalbHBIA COCTaB PEHTTC€HOBCKOTO W3-
aydeHus. KBaHTOBasi Teopusi CIUIOIIHOTO crieKTpa. Bo30yskaeHue XapakTepuCTHYECKOTO PEHTTe-
HOBCKOT'O M3JIy4€HUs, MOTEHIMANI BO30ykaeHus1. COCTaB XapaKTEPUCTHUECKOTO CIEKTpa, MPHPOIa
nyonetnoctu K, m3mydeHwus.

SIBrieHUs, KOTOpBIE MPOMCXOIAT MPH MPOXOKICHUH PEHTICHOBCKUX JIy4el CKBO3b Bellle-
ctBo. Kitaccnueckoe 1 KBaHTOBOE paccesiHue, BTOPHYHOE XapaKTeprucTHIeckoe n3imydeHne. OCHOB-
HOM 3aKOH 0CJIa0JIeHUs] PEHTI€HOBCKHX JIy4eH, JIMHEHHbIE 1 MacCOBBIE KO3()(PUIIMEHTHI, CKAYOK KO-
s durmenta ocnabiaeHUS.

JIuteparypak teme 4: [1,2,3,4,5,8]

Tema 5. OcHOBHbBIE 3aKOHOMEPHOCTH JU(PPAKIHNHA

Copneprxanue Tembl 5. IHTepdepeHuns nydei, pacCesHHBIX AaTOMHBIM PSII0OM, INIOCKOCTBIO U
TpexMepHoOH perieTkoil. YpaBHenue Jlays. @opmyna Bynbda-bperra. IHTeHCUBHOCTh PEHTI€HOB-
ckux uHTepdepeHuuii. akTopsl, KOTOPHIE BIUAIOT HA MHTEHCUBHOCTb. CTPYKTypHas aMILUIUTYAA U
CTPYKTYPHBIH (hakTop.

Jluteparypa k teme 5: [1, 2, 3, 4, 5, 8]

Tema 6. O0masi XapaKTepUCTHKA OCHOBHBIX METO/I0B PEHTIeHOCTPYKTYPHOI0 aHAIN3a
(PCA)
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Conepxanuie TeMmbl 6. MeToapl aHaiIM3a MOHOKPUCTAIIOB. MeTOJ HEMOJBIKHOTO KpH-
cTajula, METOJ BpallleHHs] KpUcTaia, MeTo KayaHus. OnpeneneHre CUMMETPUN U OPUEHTHUPOBa-
HUsA. MeToibl aHanM3a MOMMKPUCTAIOB. OOBEKTHI UCCIAEAOBAHUS M UX MOJATOTOBKA. BriOOp m3iy-
YeHHUs U PEeKUMOB cheMkH. OOpa3oBaHue KOHYcOB audpakuuu. TUMBI CheMOK M KaMmephl IS
CTPYKTYPHOTO aHanu3a. TeopeTHYEeCKui pacuyeT peHTreHorpamm. MHauuupoBanue peHTreHorpaMmm
OT BEIIECTB KyOUYECKOM, TETparoHaJIbHON U TeKCaroHaJIbHON CUHTOHUU.

Jlureparypa x Teme 6: [1, 2, 3, 4,5, 8]

Tema 7. Ilpenn3noHHoe onpe/e/ieHne NMePHOA0B KPHCTAIMYECKOIH peleTKu
Conepxanue Tembl 7. [IpyHIUIBI 1 OCHOBHBIE METOJUKHU MPELU3UOHHOTO ONpEAeICHUs Ie-
puonoB Kpuctauinueckoil pemerku. Kamepsl mig chemMku. OcoOEHHOCTH U(PaAKTOMETPHUH.
HaxoxxaeHue neHTpa TKecTd peHTTeHOBCKOM TU(ppaKIIMOHHON JTUHUU.
Jluteparypa k moxymio 7:[1,2, 3,4, 5, 8]

Tema 8. PCA BHYTpeHHHX HaNPs>KeHU# U onpe/iejieHUs] pa3MepoB 3epeH U 0JI0KOB

Conepxanne Tembl 8. Knaccudukanus BHyTpeHHuX HampspbkeHuil mo H.H./laBuaenkoy.
OmnpeneneHne MakpoOHANpPsKEHUH. DKOHOMUYHOCTh HEpa3pyILIAIOUIMX METOJOB OIpPEIEICHHS 30-
HAJIBbHBIX HAMpPsDKEHUH B KPYMHOTAOAPUTHBIX M3JENHsX. PeHTreHoaHanmus CyOMHUKPOCTPYKTYPBHI.
Omnpenenenne pazmepoB obnactet korepeHTHoro paccesaus (OKP). @opmyna CensikoBa-1lleppepa.
Omnpenenenue BeIUYUHBI MUKpOAeQOpMAIINH IO MIUPUHE HHTephEepeHIMOHHON TuHUN. Onpenerne-
Hue pazMepoB OKP u BenuuMHBI MUKpOMCKaXXEHMH MeToJoM anmnpokcumanuu. Paznenenue K -
ny6nera. Onpenenenue GuU3NUecKON MIUPUHBI TUHUU. Pa3genbHoe onpeaeneHue MUKpPOHAIpPSIKe-
HUI 1 pa3MepoB 010koB. ['apMOHMYHBIN aHanW3 npoduis TuHun. OnpeneneHue MIOTHOCTH JHC-
JoKalui. PeHTreHoaHann3 MpoueccoB Hakjena. BiausiHue mpoleccoB BO3BpaTa, MOJUTOHHU3ALINH,
NEePBUYHOMN U COOMPATENILHON PEKPUCTAIIIN3ALMH HA PEHTTEHOIpaMMy MOJIUKPUCTAILIA.

Jluteparypa k Teme 8: [1, 2, 3,4, 5, 8]

Tema 9. ®a30Bblii peHTTeHOCTPYKTYPHBII aHATU3

Conepxanue tembl 9. KauecTBeHHBIN aHanu3 (pa3oBOro cocraBa mMarepuana. MeTon KoJu-
YeCTBEHHOTO (a30BOTO aHaM3a (TOMOJIOTHUYECKUX Iap, MOAMEIINBAHNE, HE3aBUCHMOTO JTAJIOHY,
6e33tanonHble). OCOOEHHOCTH aHaIM3a KapOUIHBIX U MHTEPMETAIITMIHBIX (a3.

Jluteparypa k Teme 9: [1, 2, 3,4, 5, 8]

Tema 10. PenTreHoanaau3 TBepAbIX PACTBOPOB H TEKCTYP

Copnepxanne tembl 10. OmnpeneneHue Tuma TBEpAOro pacTBopa. PeHrtrenorpaduueckoe
OTIpeNIeICHNE TPaHMIIBI PACTBOPUMOCTH. AHAIH3 YIOPSAIOYCHHBIX TBEPIBIX PacTBOpOB. Mcciemo-
BaHME TPOLIECCOB paclajia MEePEChILICHHBIX TBEPIBIX pacTBOPOB. MccnenoBanue mpeodiaiarommx
OpUeHTHpOBaHUA. THIBI U TOMIOCHBIE (HUTYPBI TeKCTyp. CBsI3b MEXKAY PEHTTEHOTPAMMOW H TO-
JIOCHOU (DUTYPOIA.

Jlureparypa k Teme 10: [1,2, 3,4, 5, 8]

Tema 11. PeHTreHoCneKTPaJIbLHbII 1 MUKPOPEHTIeHOCNIEKTPAIbHbI aHAIN3

Conepxanne Tembl 11. MUKpOPEHTI€HOCIIEKTPAIbHBIN aHallU3, ero BO3MOXXHOCTH U HC-
MOJIb30BaHUE TSI ONPEJICIICHUSI COCTaBa (pa3 MHOTOKOMIIOHCHTHBIX W MHOTO(Ma3HbIX cucteM. Oc-
HOBHBIE METOJIMKHM U KpaTKas XapaKTePUCTHKA CYIIECTBYIOMIMX MPUOOPOB. DMUCCUOHHBIH, (Iryo-
PECLIEHTHBIN U aJICOPOIIMOHHBIN METO/I PEHTI€HOCTIEKTPAJILHOTO aHAJN3a.

Jlureparypa k teme 11: [1,2,3,4,5, 8]

Tema 12. DiIeKTPpOHHASI MUKPOCKOIIHS M 3JIEKTPOoHOrpadusi

Conepxxanme TeMbl 12. [IpuHIMN OEHCTBHUS M ONTHYECKAs CUCTEMa AIIEKTPOHHBIX MHKPO-
ckonoB. PopmMHpoBaHUEe M300pakeHUsl, MUKpoaUPpakius. MeToabl U3rOTOBJIEHUS U MCCIEI0Ba-
HUE OOBEKTOB. 3aJauu, KOTOPBIE PEIIAIOTCS C IMOMOMIBIO AJIEKTPOHHOW MHUKPOCKOIHU PEIUIHK U
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¢onsr. PactpoBas anexkTpoHHass MUKpocKomusa. OcoOeHHOCTH POPMHUPOBAHUS H300paKEHUS B TIO-

IJIOIEHHBIX, OTPAKEHHBIX M BTOPUYHBIX 3JEKTPOHAX. 3a/laud, KOTOPbIE PEIIAITCs C MOMOILIBIO

PEMMA. ®a30BbIif aHANK3 ¢ IOMOIIBIO AJIEKTPOHHOTPAMM.
Jluteparypa k Teme 12: [1,2,3,4,5, 8]

3.3. [IpakTHyecKne 3aHATHS

Ne O0bewMm, vac. | Jlurepa-
Tema 3aHaTHSA
/1 OYH/3204H Typa
[TpakTHueckue 3aHATHS MO AUCLHUIUIMHE He MIAHHPYIOTCS.
3.4. JlabopaTopHbie padoThI
Ne O0bewM, vac. | Jlurepa-
Tema paGoTsl
n/n OYH/3204H Typa
1 H3mepeHre MUKPOCKONTMYECKUX 00BEKTOB 2/0 [5, 6, 8]
2 OmnpeencHre BEIUYHHBI 3epHA 2/0 [5, 6, 8]
3 ?yrll)pe/:[eneﬁne KOJINYECTBEHHBIX XaPaKTEPUCTUK MUKPOCTPYK- 270 [5, 6, 8]
4 M3yueHne ycTpoicTBa pEHTT€HOBCKHX TPYOOK M amlmapaToB 2/0 [5, 6, 8]
5 OcnabieHue peHTIeHOBCKUX JIy4eid IPU MPOXOKACHUH Yepe3 571 [5, 6, 8]
BEIIECTBO
6 Pacuers! qudpakiini peHTTCHOBCKUX JTyUCH 211 [5, 6, 8]
7 WHauimpoBaHre peHTIeHOTPaMM TOJIMKPUCTAILIOB, CHATHIX Me- 271 [5, 6, 8]
TOJIOM (POTOPETUCTPAITUU
8 PacmmdpoBka qudpakrorpaMM NOIMKPUCTAIIIOB 4/0 [5, 6, 8]
9 Bri6op ycioBuit CBEMKH /ISl PELU3HOHHOTO OTpe/ICICHHUS TIe- 271 [5, 6, 8]
pHO/Ia KPUCTAIUTMYECKON PeIICTKH
10 Pentrenorpaduyeckoe onpeeeHne 30HAIbHBIX HAPSKEHUH 4/0 [5, 6, 8]
11 PenTreHoanann3 TOHKOM KPHCTAJUIMYECKOH CTPYKTYPBl METO- 471 [5, 6, 8]
JIOM anmpoOKCUMAIHH
12 KavecTBeHHBIN (Pa30BbIN PEHTTCHOCTPYKTYPHBIH aHATN3 2/1 [5, 6, 8]
13 KonnuecTBeHHbIH (Pa30BbIi peHTT€HOCTPYKTYPHBIN aHAIN3 2/1 [5, 6, 8]
14 OnpenveneHHe CTETICHH TETPArOHaIbHOCTH MAPTEHCHTA 3aKa- 571 [5, 6, 8]
JICHHOW CTaJIM M COJICpXKaHMs B HEH yriepoaa
Hroro 34/8
3.5. CamocTosiTeibHasA padoTa CTyAeHTA
Ne Bupl caMocTosSTETbHON paboOThI CTYICHTA Obmem, Hac.
n/n g P e OYH/3a04H
1 M3ydeHue JeKIMOHHOTO MaTepuaia 17/61
2 [ToaroToBKa K MPaKTUYECKUM 3aHSITUSIM 0/0
3 [ToaroroBka K 1abopaTopHBIM paboTam 19/36
4 BrinonHeHne KypcoBoro npoexkTa 0/0
5 Brimonaenune KypcoBo paboThl 0/0
6 BeimoiHeHUEe WHIMBHY aTBHOTO 33/1aHHSI /9
Hroro: 36 /106

3.6. KypcoBoii npoekT (pa6oTa) Wiin HHAUBUAYAJTbHOE 3aJaHUe

JInsi CTYZCHTOB 3a0YHOTO OOYYCHHS IUIAHUPYETCS OJHO MHIUBUAyaIbHOE 3a1aHue (KOH-
TpoJbHas paboTa CTyJIeHTa-3a09HUKA) C 00beMOM ydeOHOW Harpy3ku He MeHee 9 yacoB. Llenbro
BBINOJTHEeHUsI 1aHHOTO M/[3 siBNsieTcsl yCBOGHUE CTyIEHTaMHU TEOPETHUECKUX CBEACHUM audpakiu-
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OHHBIX METOJIOB HCCIJIEI0OBaHMS KOJIMUYECTBEHHBIX XapaKTEPUCTUK MapaMeTPOB METAJUIMUECKUX Ma-
tepuanoB. [Ipu Bemmonnenun M3 HeoOX0aMMO pemInTh psii NPAaKTUYECKUX 3a/1ad, KOTOpble Kaca-
IOTCS OCHOBHBIX METOJIMK PEHTTEHOCTPYKTYPHOI'O aHAIM3a.

O BBINOJHEHUH WHIMBUAYATBHOTO 33/1aHMs COOOINAETCSl CTyJEHTaM B Hadale CeMecTpa, a
YCIOBHS K 3aJIaHUIO NIPEJOCTABIIETCS B TEYEHUE MeCSALIA II0CIIe Hayajla y4eOHOro ceMecTpa 1ocje usy-
YEeHUsI COOTBETCTBYIOLIETO JICKIIMOHHOTO MaTepuaia W/WIM U3y4yeHUH MaTepuaja, KOTOpbIH He pac-
cMmarpuBaeTcs Ha Jekuusax. Craua HHANBUAYAIBHOTO 33JaHUs OCYIIECTBIISIETCS HE TIO3HEE, YEM 3a JBE
HeJIeNM /IO OKOHYaHHsl y4yeOHOro ceMecTpa. BrInoHeHne HHIMBUYalIbHOTO 33/1aHUs OCYIIECTBIIeTCS
B yacsl CPC.

PexomeHtyeMblii 00beM MOSICHUTEIBHOM 3aIIMCKH IO MHIMBHUyaJIbHOMY 3aJaHUI0 — HE 00-
aee 12 crpanur popmara A4 (210x297 mm), mpudt Times New Roman 12 nt, MeKCTPOUHBINA WH-
TepBaj — OJMHAPHBII.

4. ®OHJI OHEHOYHBIX CPEJACTB

4.1 Kputepuu ¥ mkajbl 1Jisi HHTETPHPOBAHHON OLleHKH YPOBHSI chOPMHPOBAHHOCTH

KOMIIeTeHI Ml

Cocmasnarowas komnemenyuu — NOIHOMA 3HAHULL

- HyJIEBOW ypOBEHb: HEBEPHBIC, HE apTyMEHTHUPOBAHHBIC, C MHO)KECTBOM TI'PyOBIX OIIMOOK OTBETHI
Ha BOIMPOCHI / OTBETHI HA J]BA BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. Y pPOBEHb 3HAHUIT HUXKE
MUHHMAaJIbHBIX TPEOOBaHUM;

- MUHUMAJIbHBIN YPOBEHb: IaHbl HE MOJIHBIE, HE TOUHBIC U ApTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHI.
Y poBeHb 3HaHUI HIKE MUHUMAJIBHBIX TpeOoBaHHH. JlomymieHo MHOTO IpyOBIX OMIHOOK;

- TIOPOTOBBIN YPOBEHbB: JIaHbl HEJOCTATOYHO TOJHBIC, TOYHBIE U apIryMEHTUPOBAHHBIE OTBETHI HAa BO-
npocsl. [110X0 3HaeT TepMUHBI, ONPEACIICHUS U MOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
HICHUS, IPUHLIHUIBL. J[OMyIIIEeHO MHOTO HErpyOBIX OMIMOOK;

- CpeHuI ypoBeHb: [laHbl TOCTATOYHO IOJIHBIE, TOYHBIE U apIyMEHTHPOBAHHBIE OTBETHI HA BOIPO-
cbl. B 11€110M 3HaeT TepMUHBI, ONIPEeNICHHs U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUSL, TPUHIUIEL. J[OMyIIeHO HECKOIBKO HErpyOBIX OMIHOOK;

MIPOABUHYTHIN YPOBEHb: IaHBI MOJIHBIE, TOYHBIE U apPTyMEHTUPOBAHHbBIE OTBETHI Ha BOIIPOCHL. 3HAET
TEPMUHBI, ONPEAETICHNS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHLHUIIBL. [lo-
MyIIIEHO HECKOJIBKO HETPYOBIX OIIMOOK;

- BBICOKUI YPOBEHb: JaHbI IIOJIHBIE, TOYHBIE M apryMEHTHPOBAHHBIE OTBETHl Ha BOIPOCHL. 3HAET
TEPMHHBI, ONPEAENECHUS U TOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIIUIIBI.
Jlomy1eHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — ymeHus

HYJIEBOM YpPOBEHb: IIOJHOE OTCYTCTBHE NOHUMAaHMs CyTH METOJUKHU PELICHUs 3ajaud, IOIYyIIEHO
MHO’KECTBO IpyOeHIIMX OonMOOK / 3aJaHUsI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHB: C1a00e MOHMMaHHUE CYTH METOJUKH PEILICHUS 3aa4uH, JOMYIIEHbI IpyObie
omnOku. Perenus He o6ocHOBaHbL. He ymeeT ncnonb30BaTh HOPMaTUBHO-TEXHUUECKYIO JINTEpa-
Typy;

- IOPOTOBBII YPOBEHB: JOCTATOYHOE TOHUMAHUE CYTH METOMKHU PEIICHUs 3a/1auu, JOIMYIEHbI OIIN0-
ku. Perienns He Bcerza 000CHOBaHBI. YMEET UCIIONIb30BaTh HOPMATUBHO-TEXHUYECKYIO JIUTEpaTy-
py;

- CPEIHUI YPOBEHb: B IIEJIOM MOHMUMAET CYTh METOJMKH PEIICHHS 33/1a4H, JOMYIIEHbI OmHOKY. Pere-
HUSI HE BCer/ia 0OOCHOBAHBI. Y MEET UCIOIb30BaTh HOPMAaTUBHO-TEXHUUECKYIO JIUTEpaTypy, HOpMa-
TUBHO-TIPABOBBIE AKTHI;

- IPOJIBUHYTHIA YPOBEHb: B LIEJIOM MOHUMAET CyTh METOJUKH PEIICHHs 3a/1a4H, JOMyIIEeHbl HETOUHO-
ctu. CiocoGeH 000CHOBATh PeIIeHUs. YMEET HCIOJIb30BaTh HOPMAaTHUBHO-TEXHHMYECKYIO JIUTEpaTy-
Py, HOpMaTUBHO-TIPABOBBIE AKTHI;

- BBICOKHMU ypoBeHb: [loHMMaeT cyTh MeToauku perieHus 3a1aun. CriocoOeH 000CHOBATh PELICHUS.
YMeer ucnoab30BaTh HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATypy, HOPMATUBHO-TIPABOBBIC AKTHI.
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HyneBoﬁ YPOBCHBL: HEC MPOACMOHCTPHUPOBAI HABBIKU BBIIIOJITHCHUA HpO(l)eCCI/IOHaJ'ILHLIX 3aJa4. Hc-
MBITBIBACT CYIICCTBCHHBIC TPYAHOCTH IIPU BBIIIOJITHCHUN OTACIBbHBIX 3aZIaHI/II71;

- MUHHUMAaJIbHBIN YPOBCHBL: HC MPOACMOHCTPUPOBAJI HABBIKHU BBIITIOJIHCHU A HpO(l)eCCI/IOHaJ'IBHLIX 3a-

Jad. WcnpiTeBaeT CYHMCCTBCHHBIC TPYAHOCTHU IPHU BBIIIOJIHCHUH OTACIbHBIX 3aZIaHI/II>i;

- HOpOI‘OBHﬁ YPOBCHB: BJIAACCT OIIBITOM I'OTOBHOCTH K HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH U IIPO-

(eccHOHaIBbHOMY CaMOCOBEPILIEHCTBOBAHUIO HA MTOPOTOBOM YpoBHE. TpyJoBbI€ NEHCTBUS BbI-
HOJIHSET MEIJICHHO U HEKa4eCTBEHHO;

- CpEeIHUN YPOBEHbB: BIAJACET CPEAHUM OMBITOM TOTOBHOCTH K MPO(PECCHOHATILHON NEATEIbHOCTH U

npohecCHOHATFHOMY CaMOCOBEPIICHCTBOBAHUIO. TPYOBbIE NEHCTBHUS BBIMONHSIET HA CPEAHEM
YPOBHE IO OBICTPOTE U KAaUECTBY;

MIPOJABUHYTHII YPOBEHB: BIAACET OMBITOM U IOCTATOYHO BBHIPAKEHHOM JIMYHOCTHOW TOTOBHOCTH K
poeCCHOHATBHON IESTETFHOCTH U MPO(EeCCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. BBICTpO
Y Ka4eCTBEHHO BBITOHSET TPYJIOBbIC ICHCTBUS;

- BBICOKHMH YPOBCHB: BJIAACCT OIIBITOM U BBIPAKCHHOCTBHIO JIMIYHOCTHOM TOTOBHOCTH K npoq)eccno-

HAJIbHOW JIeATEbHOCTH U MPO(eCcCHOHATLHOMY CaMOCOBEPILIEHCTBOBAaHUIO. bhicTpo M kaue-
CTBEHHO BBIIIOJIHSAET TPYIOBBIE ACUCTBUS.

O606wennas oyeHka cpopmupo8anHoCcmu KoMnemenyuil

- HyJIEBOM YPOBEHb: KOMIIETEHLIUU HE CPOPMHUPOBAHBI;
- MUHUMAJIbHBIM yPOBEHb: 3HAUUTEIbHOE KOJIMUYECTBO KOMIIETEHIIUI HE C(hOPMUPOBAHO;
- TIOPOTOBBI YPOBEHb: BCE KOMMETECHIMH C()OpPMHUPOBaHBI, HO OOJBIIMHCTBO Ha IOPOTOBOM

YPOBHE;

- CpeHUHN YPOBEHB: BCE KOMIETEHIINH C(hOPMUPOBAHBI HA CPETHEM YPOBHE;
- IPOJIBUHYTHIH YPOBEHb: BCE KOMIIETEHLIUU C(POPMUPOBAHBI HA CPETHEM UJIH BHICOKOM YPOBHE;
- BBICOKHMH YpOBEHb: BCE KOMIIETEHIIMU C(hOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipochl K IK3aMeHYy M PUMeP IK3AMEHAIIMOHHOT 0 OujieTa

OO01mas xapakTepucTHKa MaKpPOCTPYKTYPHOTO aHAN3A.

OO61mas xapakTepucTUKa MUKPOCTPYKTYPHOTO aHATN3a.

[IpuHIMIBI AEHCTBUS U CTPOCHUE METAIOTPadhUIECKOTO MUKPOCKOTTY.

HccnenoBanre MUKPOCTPYKTYPBI B IMOJISIPU30BAHHOM MHUPE.

Kak omeHuBaroT pa3mep 3epHa ¢ TOMOIIBIO ATAIOHHBIX IIKAJ U YTO MPH 3TOM XapaKTepU3y-
€T ATOT pa3mep?

OO0m1ast XapakTEepUCTHKA U EJIb CTEPEOMETPUUECKOTO MUKPOCTPYKTYPHOTO aHATU3a.
Omnpenenenne KOJIMUECTBA MUKPOUYACTHIL B €UHUIIBI 00beMa CILIaBa.

Lenb 1 BO3MOXHOCTH MUKPOCTPYKTYPHOTO aHAJIN3A.

YBenuueHue U pa3peninTeabtas CiocOOHOCTh MUKPOCKOTIA.

Kak onpeznenstor pazmepbl MUKPOCKOITMUYECKUX 00BEKTOB Ha MUKpoULTude?

Kaxk onpenensitor pazmep 3epHa ¢ TOMOIIBI0O METOAA CEKYIIHX ?

OO0pa3ipl A7 MaKpOCTPYKTYPHOTO aHAJIM3a U METOJIbI UX M3TOTaBIMBAHHUS.
HzroroBnenue 06pa3lioB A MUKPOCTPYKTYPHOIO aHAJIM3A.

OcHoBHBIE 1e(hEeKThI H300paKEHUSI ONTHYECKUX CHCTEM.

Kak ompenenstor pa3mMepsl 3J1eMEHTOB CTPYKTYpbl HA MUKpodoTorpadusix?

MeToap! onpesienieHus BeIMYUHBI 3€pHA.

MeTo/1b1 BBISIBICHHSI MUKPOCTPYKTYPHI.

MeToap! CBETIONOIBHOTO, TEMHOIIOJIEHOTO U KOCOTO OCBEILICHHS.

MeTtoauka onpezaeneHus 1eHbl AeIEeHUS OKYISIp-MUKPOMETpa.

VYkazaTe pa3HOCTh NMPHU ONPEAEICHUU CPEJHEro IuamMeTpa 3€pHa U CPEIHEro YCIOBHOTO
TUuaMeTpa 3epHa.

OmnpeneneHre CcyMMapHO OBEPXHOCTHU TPAHHUIL 3€PEH B €IUHHIIBI 00bEMa CIUIaBA.
Meroauku onpenencHus 00beMHOU Cyap0bI (ha3bl MIIH CTPYKTYPHOM COCTABHOM B CILIaBe.
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[Ipuposa BTOpUYHOro XapaKTEpUCTUUECKOTO U3TyYEHUSI.

UYTo Takoe CeNeKTUBHO MOTJIOMIAIOIINA (GUIBTP U KOTOPBIMHU SIBISIOTCS] IPUHIUIIBI €TO JIeH-
CTBUA U T1oAbopa?

OO01mmas xapakTepucTHKa U Ha3HaYe€HUE PEHTTCHOBCKUX alIapaToB.

CpaBHUTH MPUHIIMIIBI JEHCTBUS MOHU3AIMOHHBIX M CIIUHTHISIITAOHHBIX CYETUYHNKOB
Oco0OeHHOCTH B HA3HAYEHUH U KOHCTPYKUUU AUPPAKTOMETPA.

Hcnonb30BaHne peHTIe€HOBCKUX JTy4eil 1) UCCIe0BaHUN U KOHTPOJIS KauecTBa B MaTEpU-
aJIOBE/ICHUH.

[IpakTHyeckoe NCToIb30BaHNe CKauKa KO (HUIHEHTA MTOTIIOICHHUE.

JIunHeiHbIN 1 MacCcoBBI KOA(h(OULIMEHTHI OCTa0IeHUS.

VYc10BUS BOBHUKHOBEHHS XapaKTEPUCTHUECKOIO PEHTTEHOBCKOTO M3JIy4YE€HHUs, OTEHLNAbI
BO30Y>KICHHE.

OxapakTepr30BaTh METO/Abl PETUCTPALIUU PEHTI€HOBCKUX JIy4el C IOMOIIbIO CUETYUKOB.
CoctaB Ko-cepun xapakTepucTUYECKOTO M3NMydeHus, mpuponaa nyonetHoctd Koo uzmyue-
HUE.

[Ipupoaa BTOpUYHOTO XapaKTEPUCTUUECKOTO U3ITyUEHHUS.

[Ipupona ckauka ko3 duienTa noraoueHue

OxapakTepu30BaTh MPOLECCH], KOTOPHIE MPOMCXOAAT BO BPEMs B3aUMOJCHCTBUSL pEHTIE-
HOBCKHUX JIy4€l C BELIECTBOM

HenpepeoiBHblii ciektp. Ero Teopernueckre 0OCHOBBI U 3aKOHOMEPHOCTH.

JlaTh XapaKkTepUCTUKy MeToAa (OTOpEerucTpay pEHTTeHOBCKUX JTyden

OxapakTepu3yiiTe BO3MOXKHbBIE BapHAHTHI BbIBOJA HWH(GOPMAIIUU OTHOCUTEIHHO TUpaKIu-
OHHOM KapTHHBI Ha TU(HPAKTOMETpE.

[Iprpona n OCHOBHBIE CBOMCTBA PEHTTE€HOBCKUX JIy4YEil.

[TpuHIUn OeCTBUS M CTPOCHHE AIIEKTPOHHBIX PEHTIC€HOBCKUX TPYOOK.

OcnabyieHne peHTIeHOBCKHUX JIy4e BO BpeMsl NMPOXOXKACHHUS CKBO3b BemiecTBO. OCHOBHOM
3aKOH OCJIa0JICHUS.

CrekTpalibHBIN COCTaB PEHTIEHOBCKOTO U3TyUYEHHUS.

MexaHu3M KIaCCUYECKOTO PACCESTHUS.

3aa4M Ha TaKylO TEMAaTUKY:

pacueTsl U3 0CiNa0IeHHs] PEHTTEHOBCKUX JTyUei;

BBIOOD M3ITy4EHUs IPU ChEMKE PEHTIE€HOIPaMM U IPYTUX UCCIIEI0BAHUSX;

rpadguueckoe M300pakeHUE CIEKTPOB PEHTIC€HOBCKOTO HU3IYUYEHUS, KOTOpPbIE BO3HHUKAIOT
IpU YKa3aHHBIX B 3a/1a4€ Pa3IMyusAX MOTEHIMAIOB Ha TPyOKax M yKa3aHHBIX MaTepHayiax
3epKaj aHOy;

BbIOOp MaTepuaa U pacyeT TONIIMHBI CEJIEKTUBHO-NOIIOUIAIOIET0 (GUiIbTpa MO 3a1aHHBIM
napameTpam;

OINMCAaHUE CPEJICTB PETUCTPALIUU PEHTI€HOBCKUX JIy4eil;

aHaJIM3 pa3HUIIbl B MMOBEJCHUU Pa3HBIX METAJJIOB IPH MOMNAJaHUHA HAa HUX PEHTTEHOBCKOTO
U3Jy4YEHUs C YKa3aHHBIMU IIapaMeTpaMy;

ompezeneHue K03 PuIeHTa moBTOPSEMOCTH 0 3a/IaHHBIM MapaMeTpaM;

ONMCaHNE CIIOCOOOB MOJyUYEHUsI PEHTT€HOBCKOTO U3ITyUEHUS;

CpaBHEHHE MPUPOJbl BO3HUKHOBEHHE NEPBUYHOIO M BTOPUYHOIO XAPAKTEPUCTUUYECKOIO
PEHTI€HOBCKOT'O U3IyUYCHHUS;

XapaKTepUCTHKa HanboJiee pacnpoCTpaHeHHBIX KaMep AJI PEHTTEHOCTPYKTYPHOTO aHAIM3A.
3aa4M Ha TaKylO TEMAaTUKY:

ONpENIETICHUE YTIOBOIO PACCTOSHMUS MEXAY YKa3aHHbIMM B 3aJadye JIMHUSIMHU PEHTTEHO-
TPaMMBI TIPU YKA3aHHBIX YCIOBUSAX;

ONpeIETICHUE PACTIONOKEHHS JIMHUM PEHTI€HOTPaMMBbl YKa3aHHOT'O METaJIJIa 0 MOJI0KEHHUIO
OJIHOM U3 HUX;

ompezeNneHne MaTepuana oopasiia mo JaHHBIM O MOJIOKEHUH JTMHUM PEHTTEHOTPaAMMBbIL;
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PEKOMEHAALNN OTHOCUTEIBHO W3MEHEHUS YCIOBUHM ChEMKH BO M30€KaHUE MEpPEKpbIBaHUS
OJIM3KO PACTIOJIOKEHHBIX JINHUH.

BryTtpennne nHanpspkenus, X kimaccupukanus v BIUSHAE HA TUPPAKITHOHHYIO KapTHHY .
MakpoHarnpsikeHue u ux onpezenenue ¢ nomoubio PCA.

MukpoHanpspKeHre U UX BIMsHUE Ha TUPPAKIIUOHHYIO KapTUHY .

[To xakuM MpU3HAKaM U MOYEMY BHIOMPAIOT YCIOBHSI CbEMKH JJIsl OTpeAeNiCHUs] HampsoKe-
HUU nepBoro poaa?

OOBsSICHUTD, TTOUYEMY M KaK HaMpsDKeHHE MEPBOTO U BTOPOTO pPojJa MO-pa3HOMY BIUSIOT Ha
IU(PaKIIMOHHYIO KapTHHY.

OOBSICHUTD, KaK U TOUEMY BIHAIOT HAa AUPPAKIHMOHHYIO KapTuHy paszmepsl OKP.

Uro naeT BO3MOKHOCTh Pa3AesibHO ONpPEAEATh BEIUYMHY MUKPOHANPSIKEHUN U pa3Mephl
OKP?

PeHTreHOCTpYKTYpHBIM aHAJIA3 TEKCTYP.

PCA mnportieccoB, KOTOpbIe TPOUCXOASAT BO BpeMs Harpena J1e(hopMHUpPOBAHHOT'O METaIIA.
Kax paznenbHO onpenensitoT cTeneHb MUKPOUCKAXEHUN KPUCTAIIIMUECKON PEIIETKH U pa3-
mep OKP?

PeHTreHoCTpyKTYpHBII aHAJIN3 YIIOPSAOUYEHHBIX TBEPIbIX PACTBOPOB.
PeHTreHOCTpyKTYpHBII aHaTN3 TePMUYECKU 00pabOTaHHOM CTamu.

Kak u mouemy otnudarotrcs TupakIMOHHbBIC KApTUHBI (heppruTa U MapTEHCUTA.
OrnpezeneHye CTENEHN TETPAaroHalIbHOCTU MapTEHCUTA.

Omnpenenenye KOJIMYECTBA OCTATOYHOTO ayCTEHUTA B 3aKAJIEHHBIX CTaJIAX.

Kocsennslii uccnenoatensckuii npuem B [IEOM u u3rorosienne o0Opas3ioB s HETo.

Kaxk mipu onpeneneHun napamMeTpoB TOHKON CTPYKTYPhI YUUTHIBAIOT T€OMETpUUeCcKue (ak-
TOPHI YIIHUPEHUs TU(PPAKIUOHHBIX TUHUI?

[Honynpsimoit uccnenosarensckuii npueM B [IEOM u nsrotosnenue o0pasios Juist HETO.
Kakue paxTopsl BIUSIOT Ha MUPUHY AUPPAKIMOHHBIX TUHUN?

Ornpezenenre rpaHULlbl PaCTBOPUMOCTH TBEP/IbIX PACTBOPOB HA JUArpaMMax COCTOSIHUS C
nomoiubsio PCA.

Omnpenenenue Tuna TBEpAOro pactsopa c nomoiunsto PCA.

[Tpsimoit uccnenoBarensekuit mpuem B [IEOM u u3rorosienrne o0pasios IJis HETo.

Kak u mouemy paccuntsiBaroT napamerpsl HacTpoiiku kamepsl KPOCC?

OxapakTepu30BaTh METOJ FTOMOJIOTMYECKUX I1ap.

Be3sTanonnbie METOABI KOJIMYECTBEHHOTO (Da30BOTO aHAIIM3A.

VYcnoBus npuMeHeHus: 0€33TajlOHHBIX U ATAJIOHHBIX METOJOB KOJIMYECTBEHHOTO (ha30BOTO
aHajmu3a.

DTaJ0HHBIE METO/IbI KOJTMYECTBEHHOTO (ha30BOT0 aHAN3A.

UyBCTBUTEIHHOCTh KOJIMYECTBEHHOTO (Pa30BOr0 aHAIH3A.

KauectBennslii (pa3zoBbIil aHAIN3.

Ha uem ocHOBaH KauecTBeHHBIH (pa30BbIif aHATN3?

KonuvecTBeHHBIH (ha30BBIN aHATN3 U €r0 METO/IBI.

PentrenocnexkTpanbHblil ananu3. OO1Me MPUHIUIBI U BO3MOKHOCTH.
PeHTreHocneKTpaibHbIM aHATU3 U €r0 TPUHIIMIIBI.

Pa3HoBUIHOCTH PEHTI€HOCTIEKTPAIIBHOTO aHAJIM3a U UX BO3MOYKHOCTH.
MUKpOPEHTT€HOCTIEKTPAJIbHBIN aHATHU3.

[Ipenu3noHHoOE onpeneneHue napaMmeTpoB KPUCTAIUIMUECKOMN PEIIETKH.

[IpocBeunBaromas 31€KTPOHHAS! MUKPOCKONUS, €€ TIPUHLIUIIBL.

PactpoBas siexkTpoHHass MUKPOCKOIHUS, €€ TPUHIUIIBI U BO3MOKHOCTHU

[Tpupona Ka - uznydenne u Mmetosl paznenenus Ko myorera.

3aueM JuIsl OmpeieNieHUs] MapaMeTpOB TOHKON CTPYKTYpbl HaJ0 CHHUMAaTh MPO(UIN ABYX
PEHTT€HOBCKUX UHTEpPEpEHLINN?
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IIpumep IK3aMeHAIMOHHOTO OUJIETA

I'OY BIIO «/loHeukuii HANMOHAIBbHBIN TEXHUYECKHII YHUBEPCUTET»
YpoBeHb BBICIIETO MPO(HECCHOHATFHOTO 00pa30BaHHUS: 0akajiaBpuaTt

(OakanaBpHaT, CIICIMAIUTET, MaTUCTPATypPa)

Hanpaenenue moaroropku. 22.03.01 MarepuaJjioBeeHne M TEXHOJOTMU MATEPHAJIOB
(xon, Ha3BaHMUE)
Hanpasnernocts (mpouiis): IIpukJyiajHoe MaTepHaJIOBecHHE,
(Ha3BaHue)
Cemecrtp: mecToi
YueOHas qUCIMILINHA! CTpPYKTYPHBIii aHAJIHU3 MATEPHUAJIOB
BUJIET Ne _ 1

1. Ponp METOIOB CTPYKTYPHOTO aHATHM3a B PEIICHNH 3a7a4 HCCIIeT0BaHNe U Pa3padOTKHA HOBBIX MaTepHANIOB.

2. PEeHTreHOCTPYKTYPHBIN aHAIN3 TEPMUUECKH 00pabOTaHHOM CTalH.

3. Ilomydyenune peHTreHOBCKUX JIyIeH IS MX JATBHEHIIEro UCIIOIB30BAHMS IS HCCIICIOBaHUH.

4. OuileHUTH KOJIMYECTBO OCTATOYHOTO ayCTEHUTA B 3aKaJIGHHOU cTau, eciau nHTeHcuBHOCTH uHNK (111)Ka

y-bassl B 2 pasel MmeHbIe, yeM JuanA (110)KB o-dassl. Jlate cooTBeTCTBYOMUE 00BICHCHHUS.

YTBepxkKIeHO Ha 3aceqaHuu Ka(eIpbl «Dusznueckoe MaTepuaIoBeICHUE»
(HauMeHOBaHUE Ka(eapbl MOJTHOCTHIO)
[Iporokon No oT 20 1.
3aB. kadeapoii Eropos H.T.
(mocs) (®.1.0.)
OK3aMeHaTop Ietpymax C.B..
(momcs) (®.1.0.)

4.3 Kpurepuu oneHuBaHHUA

IIpomexyTouHass aTrecTanms IO Pe3ysbTaTaM OCBOEHHUS AUCLMILIMHBI B CEMECTPE MPOBO-
IuTCs B (popMeE CEMECTPOBOIO HK3aMeHa B cooTBeTcTBUU C «IlonoxeHnem 00 opraHuzanuu yueo-
HOro mpolecca B JIOHEIIKOM HallMOHAJIbHOM TEXHUYECKOM YHUBEPCUTETE), YTBEPKICHHOM MpUKa-
3oM JJorHTY ot 02.05.2018r. Ne 337-14.

Jlnis onpesiesieHns: ypOBHS 3HAHUI CTYZEHTOB UCIOJIb3YIOTCS TAKUE METObI KOHTPOJIS:

1. Tekyuii onpoc mo BCEM TEMaM IPOrPAMMBI.

2. OueHkKa KayecTBa M CBOEBPEMEHHOCTU BBINOJIHEHHE U 3alUThl UHAMBHUIYAJIBHOTO J10-
MAITHETO 3a/1aHus, JJA0OPATOPHBIX pabOT, KOTOPBIE OTHOCHUTCS K COOTBETCTBYIOIICH TeMe.

MaxkcrManabHOE CyMMapHO€ KOJMYECTBO OayioB, KOTOPBIE CTYJEHT MOXKET MOIY4YUTh IpU
CBOEBPEMEHHOI 3a1uTe 1a00paTOpHBIX paboT, cocTaBiseT 20 Gamos.

MaxkcrManabHOE KOJIMYECTBO OANIIIOB, KOTOPBIE CTYAEHT MOKET MOJIYYUTh IIPU CBOEBPEMEH-
HOM BBITIOTHEHUH MHIMBUYalbHOTO TOMAIIIHETo 3a7aHus, coctaBnsieT 10 6amios.

MaxkcrManabHOE KOJIMYECTBO OAJIOB, KOTOPHIE CTYACHT MOKET MOJYYUTh IPU BHINOJIHEHUH
MUCHbMEHHOW YacTH MPOMEXKYTOUHOM arTecTanuu (3k3amena) 70 6amios.

Hrorosasi cemecTpoBasi orieHka mo guciuruinie mo mkanaMm ECTS u HanmoHanbHOW BBICTAB-
JSIeTCsl HA OCHOBAHUU CYMMAapHOTO KOJMYecTBa OalIoB, KOTOphIE HAOpai CTYJIEHT B COOTBETCTBHHU
¢ Tabmurelt " CooTHomeHUE MeX Ty CyMMOi OayioB 1o 100—0anpHOM mIKaae U OICHKaMH 110 IITKa-
ne — rocynapcrsennon u ECTS ".

Texkyuiuii KOHTPOJb 3HAHUN CTYJIEHTOB OYHOTO OOYYECHHsS NMPOM3BOAUTCS MO pe3ysibTaTaM
1ab0paTOpHBIX PabOT U KOHTPOJIBHBIX OMPOCOB B XO/I€ UX MPOBEICHUS.

Cymma 6aminoB Orenka Or1enka

no 100-0anpHOM 1mIKase no mkajne ECTS 110 FOCYAAPCTBEHHOM IIKaJIe
90-100 A OTnauuHO
80-89 B Xoporio
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Cymma GamioB Orenka Ornenka
no 100-6anpHOM 1mIKaje no mkaine ECTS 10 I'OCYIapCTBEHHOM LIKaJIe
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIILHO
35-59 FX He
0-34 =4 Y I0BJIETBOPUTEIILHO

* — ¢ 00s3aTEIIbHEIM MMOBTOPHBIM U3YYCHUCM JUCHUIIINHBI.

"O1anuno" (A) - CTyeHT Ha BCE BOMPOCHI IK3aMEHAIIMOHHOTO 3aJ]aHUsI OTBETUJI BEPHO.
OTBeTHI apryMEHTHPOBAHBI 1 OOOCHOBAHHBI.

"Xopomo" (B) - CtyaeHT OTBETUJI IPAaBUIBLHO HA BCE BOMPOCH! IK3aMEHALIMOHHOTO OMIIeTa,
HO JIOMYCTUJI HE3HAYUTENbHBIE OUTHOKN TPU 0OOOCHOBAHUU U apTyMEHTHPOBAHUH OTIEIbHBIX OTBE-
TOB.

"Xopomo" (C) - CTyaeHT Ha OTAENbHBIE BOIIPOCH! YK3aMEHAIIMOHHOTO OMiieTa OTBETHI He-
JIOCTAaTOYHO apryMEHTHUPOBAHO, JOIMYCTHJI OMTHOKY TTPHU OOOCHOBAHUYU MIPUHSTHIX PEIICHUM.

"YnosiaersopurebHo" (D) - CTyaeHT B 11eJI0M OTBETHII MPAaBUIBLHO Ha OOJBIIMHCTBO BO-
MPOCOB PK3aMEHAIIMOHHOTO 33/IaHHsI, HO OTBETHI JIOCTATOUYHO HE apTyMEHTHPOBAHbI, MHOT'O OIIMOOK
pu 000CHOBAaHUH U OOBSICHEHUH OTBETOB.

"¥YnoBaersopuresibHO'" (E) - CTyeHT OTBETHII IPaBMIIBHO HE Ha BCE BOMPOCHI IK3aMEHA-
IIUOHHOTO 33/IaHHsI, OTBETHI HE apTYMEHTHUPOBAHBI, MHOTO OIIUOOK MPHU OTBETE HAa TEOPETHUYECKYIO
4acTh 9K3aMEHAIIMOHHOTO OuIIeTa.

"HeynosiersopurteibHo" (FX) - CTyaeHT He OTBETWJI MM HE BEPHO OTBETHJ Ha 0OJIb-
IIMHCTBO BOTPOCOB IK3aMEHAIIMOHHOTO 3aJJaHus1, OTBETHl HE 0OOCHOBAHBI U HE apTyMEHTHUPOBAHBI.

4.4 Ilpumep Tekyuiero onpoca Ha JiadopaTtopHbIX padorax

JlaboparopHas paboTa «/3ydeHne ycTpoWCTBa PEHTICHOBCKHX TPYOOK M aIllapaTtoB».
KoHTposbHbIe BOIIPOCH:
1. VcHUTH MEXaHU3M BO3HUKHOBEHUSI PEHTI€HOBCKOIO U3ITyU€HUs B TPyOKe.
2. O3HaKOMHUTBCS C yCTPOHUCTBOM TPYOKHM JJIsi pEHTT€HOCTPYKTYPHOIO aHajIM3a.
3. I3yunts npuHIun paboTel 1 ycrpoiicto ammapara JJPOH-3.
4. YCcTaHOBUTSH B JieprKaTellb 00pasell U3 yrilepoAUCTON OTOKKEHHOM cTau.
5. BBINOAHUTS 3anuch AUPPAKIMOHHON KapTHUHBI B Anara3oHe yrioB 20=55 —59° no cineayrommm
BapHUaHTaM:
a) 3aIlMCh Ha JICHTE MOTEHIIMOMETPa MPU CKOPOCTH JBMKEHUS cueTunka 0,5°/MUH U CKOPOCTH
JBUKEHHSI TuarpaMMHoi 1eHTsl 1800 Mmm/4;
0) 3ammch 1Mo Toukam B pexkume 1B npu Bpemenn HakorieHus uMmyibcoB 40c u mare 0,1°;
B) 3auCh N0 ToukaM B pexkume [TH mpu HakanmuBaeMoMm yuciie UMITYJIbCOB 10* 1 mare 0,1°.
6. IlepecTpouTs 3amuck, MOTYYEHHYIO B BApHAHTE 5B, B 3aIIUCh 110 BapHaHTy 50.
7. O0CyTUTh MPETI0KEHHBIE HUYKE KOHTPOJIbHBIE BOTIPOCHI M CUTYAallUU.

4.5 KypcoBoe npoekTHpOBaHuUe

CormacHo yueOHOMY Muiany mo aucuuruinae "CTpyKTYpHBIM aHAIN3 MaTepuajoB’ BBHITOJ-
HEHUE KYPCOBOH paOOTHI MM KypCOBOTO MPOEKTA HE PELyCMOTPEHO.
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5. PEKOMEHAYEMAS JIMTEPATYPA
1. Ocnognaa numepamypa

1. TopGatenko B.II. MarepuanoBenenue [DneKTpoHHBIH pecypc] : yUeOHUK JUIsl TEXHOJIOIH-
YECKUX W MEXaHWYeCcKuX crnenuanbHoctei By3oB / B. I1. I'opbarenko, T. B. HoBocenosa ; B.II.
I'op6arenko, T.B. HoBocenosa. - 9 M6. - HeBunHoMmbicck : Onb/lupekr, 2018. - 1 ¢aitn. - ABTo-
rpad. - Cucrem.tpeboBanus: ZIP-apxusarop.http://ed.donntu.org/books/18/cd8367.zip

2. MarepuanoBenenue. TeXHOIOTHsI KOMIIO3UIIMOHHBIX MaTepHaloB [DJIEKTPOHHBINH pecypc] :
yaeOHuk mis By3oB / A. I'. KoGenes [u ap.] ; A.I'. Ko6enes, M.A. Illaponos, O.A. Kobenes, B.II.
HlaponoBa. - 17 M6. - M. : KHOPYC, 2015. - 1 daitn. - Cucrem.tpeGoBaHus:
AcrobatReader.http://ed.donntu.org/books/cd3818.pdf

11. /lonoanumenvnasa aumepamypa

3. Kpucramiorpadus, peHTreHorpadus U 3JIEKTPOHHAS MUKPOCKOIUS: YUYCOHUK JJIsi BY30B /
S.C.Ymanckuii [u ap.] ; A.C.Ymanckuii, FO.A.Ckakos, A.H.MBanos, JI.H.Pactopryes. - M.: Me-
tamutyprus, 1982. - 631c¢. (moctyn yepe3 TUYHBIN KAOMHET CTY/ICHTA).

4. Topenuk C.C. PentreHorpaduueckuii U 31€KTPOHHO-ONITUYECKHUI aHaIN3: yueOHOe mocooue
st By30B / C. C. T'opermuk, FO. A. Cxkakos, JI. H. Pacropryes ; C.C.I'openuk, FO.A.Ckakos,
JI.H.Pactopryes. - 4-e u3a., nepepad. u pom. - M. : MUCHC, 2002. - 360c. (1ocTyn yepe3 JTUUHBINA
KaOWHET CTYyJICHTA).

6. YYEBHO-METOANYECKOE OBECITEYEHUE JUCHUITIJIMHBI

Y4yeboHO-MeTOAMYECKUE U3aHUA, pa3paboTanubie B JlonHTY:

5. Mapuyk C.H. CTpyKkTypHBI aHalu3 MaTepuanoB [DIIEKTPOHHBIN pecypc]: yueOHOe Moco-
Oue g cTyIaeHTOB HampaBieHus noarotoBku 22.03.01 «MatepuanoBeneHNe U TEXHOJIOTUU MaTe-
puanos» / TOYBIIO « IOHHTY», Kad. ¢usuueckoro matepuanosenenus ; coct.: C. . Mapuyk,
C. B. Ilerpymak. — 3nexkrpos. nad. (1 daitn: 30 M6). — Jonenk : IOHHTY, 2016. — Cucrtem. Tpe-
6oBanus: Acrobat Reader. — 3aru. ¢ TUTYIL. 3KpaHa. (IOCTyH yepe3 JTMYHBINA KaOUHET CTYICHTA).

6. Meroauueckue ykazaHUs K BBIIOJHEHHIO J1a0OpaTOpHBIX paboT nmo aucuuminHe «CTpyk-
TYpHBIH aHAJIN3 MAaTEpPHUATIOBY» [DJIEKTPOHHBIA pecypc]: Il 00ydarouXxcs 0 HapaBICHUIO TO-
rotroBku 22.03.01 «MatepuanoBenenue u TexHojgorun Mmarepuaio» / [TOYBIIO «JOHHTYVY»,
Kad. dpusznueckoro marepuanosenenus ; coct.: C. . Mapuyk, C. B. IleTpymak. — D1eKTpoH. AaH.
(1 daitm: 2002 K06). — Honenk : IOHHTY, 2021. — Cuctem. TpeboBanus: Acrobat Reader. — 3arm. ¢
TUTYJ. SKpaHa. (IOCTYI uepe3 JUUHBIA KaOMHET CTyIeHTA).

7. Meroauueckue yka3aHus K BBINOJIHEHUIO MHIMBUAYAJIBHOTO JOMAIIHErO 3aJaHus MO JTHC-
mumuHe «CTPYKTYpHBIM aHajIu3 MaTepuasoBy [DIEKTpOHHBIH pecypc|: uid o0ydaromuxcs 1o
HarpasieHuto noarotosku 22.03.01 "MarepuanoBenenue u texHosnoruu marepuanor) / TOYBIIO
«/IOHHTVY», kad. ¢pusnueckoro matepuanoseneHus; coct. C. M. Mapuyk. — Dnexrpon. gas. (1
daiin: 120 K6). — Horenxk : IOHHTY, 2021. — Cuctem. TpeboBanms: AcrobatReader. — 3aru. ¢ tu-
TYJI. 9KpaHa. (JOCTYT Yepe3 JINYHbIM KaOMHET CTY/ACHTA).

8. Meroauueckue ykazaHUM 51 K CaMOCTOSITEIbHON paboTe CTyAEHTOB MO M3YYEHHIO JUCLU-
winHbl «CTPYKTYPHBI aHaNU3 MaTepuaioB» [DJIEKTPOHHBIA pecypc]: ans o0ydaromuxcs I0
HarpasieHuto noarotosku 22.03.01 "MartepuanoBenenue u texHosnoruu marepuanor) / FOYBIIO
«/IOHHTVY», kad. ¢usuueckoro matepuanoseneHus; coct. C. M. Mapuyk. — Dnexrpon. gas. (1
daiin: 120 K6). — Horenxk : IOHHTY, 2021. — Cuctem. TpeboBanms: AcrobatReader. — 3aru. ¢ tu-
TYJI. 9KpaHa. (IOCTYI Yepe3 JINYHbIM KaOMHET CTYICHTA).

DJIeKTPOHHO-UH(POPMALMOHHBbIE PeCypPChl
OBC JIOHHTY - http://donntu.ru/library
3BC IPR SMART - http://iprbookshop.ru



http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd3818.pdf
http://donntu.ru/library
http://iprbookshop.ru/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUME JUCIUIIJINHBI
1. JlekuuoHHBIE 3AHATHA:

- yuebOHas aynutopus Ne 5.362, yueOHBII KOPITYyC 5, 17151 TPOBEICHUS 3aHATUH JIGKIIMOHHOTO
TUIMA, a TaKXKe I'PYNIOBBIX M MHIUBUAYAIBHBIX KOHCYJbTAIMH, TEKYILEro KOHTPOJIS U MPOMEXY-
TOYHOW aTTECTAIlMH, CAMOCTOSITEILHOW padoThl cTyneHTOB (kommbioTepbl: Celeron - 1 I'rip /HDD
20 Gb/ 256 Mb, monutop 17 - 3 mr.; Celeron — 400/64/4,3 Gb, monutop 17 — 1 mrt., IBM 6x-
233/32/3?2/2, mouutop 17 — 2 mr., P-166, mouutop 17 — 1 mr., P Dual Core 2,7 GHz/2Gb/500
Gb, monurop 34 LG; Bbeixox B Internet, cmenumanusupoBaHHas wmeOenb. Ilaker mporpamm
«OpenOffice” (OTKpHITHIN J0CTY).

2. IlpakTHYecKHe 3aHATHS:
— H€ INIaHUPYIOTCS
3. JlaGopaTopHble padoThI:

- y4eOHas 1abopaTopus PEHTTEHOCTPYKTYPHOTO aHanu3a - ayauTopus Ne 5.357, yueOHbIi
KOpITyC 5, AJis MPOBEASHUS J1a0OpaTOPHBIX U MPAKTUUYECKUX 3aHATUN, TPYNIOBLIX U MHAUBHILY-
aJbHBIX KOHCYJIbTALUN, TEKYIEro KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTallii, CAMOCTOSITEIbHON
pabotsl cryneHToB (audpaxtomerp JAPOH-3; pentrenosckas ycraHoBka YPC 2,0; BeicokoTEM-
nepatypHas npuctaBka YBJl 2000; nudpaxtomerp YPC 50 UM; onTudeckne MUKPOCKOIIBI:
METAM - 2 mit.; MUM-7; MMYVY-3; nnakatel - 6 ImiT.).

4. CamocrosiTeJIbHasi padoTa CTyIeHTA!

- MOMEUICHHUS ISl CAMOCTOSITEIILHON pabOThl ¢ BO3MOYKHOCTBIO MOJKIIOYCHHS K cetn "WH-
TepHET" M 00eCIeYeHHEeM JOCTyIa B AJICKTPOHHYIO WHPOPMAITMOHHO-00Pa30BaTEILHYIO CPeay Op-
TaHW3alMU: YUTAJbHBIC 3ajbl, yueOHble Kopmyca 2,3 (KommbroTepHas TEXHHKA ¢ BO3MOXKHOCTBIO
NOJKITIOUEHUs K ceTn «VHTepHeT» M obecnedeHreM JO0CTyna B JIEKTPOHHYI0 MH()OPMAIMOHHO-
obpaszoBatenbHyto cpeny (OMOC JIOHHTY) wu snexkrponHo-0uOnmuoreunyro cuctemy (OBC
[PRbooks), a Tak:ke BO3MOKHOCTHIO HHIWBUYyaJIbHOTO HEOTPAHUYEHHOTO JOCTYIAa O0YYarOIIIXCs
B OBC u DUOC mocpencteom Wi-Fi ¢ mepconanbHbix MOOHIBHBEIX ycTpoiictB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmiectBennast suiieH3ust MPL 2.0/ Grub loader for ALT Linux -
munensus GNU LGPL v3/ Mozilla Firefox - muniensust MPL2.0, Moodle (Modular Object-Oriented
Dynamic Learning Environment) - nuniensus GNU GPL.
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