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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy auCIUTUTMHEL pa3padoTaii(a)(u): goreHT, K.H. Baruzos ®.I'. (Kadenpa dpusuku TBepmoro tena, OtaeneHue (pu3nkm),
vagizovf @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOHO BIAJIETh pa3ieiaMu (pu3nKku, HEOOXOAUMBIMY ISl PeIeHH s

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

3HATh TEOPETUYECKHE OCHOBBI COBPEMEHHBIX sIEPHO-(PU3NUECKUX METOJIOB HCCIIeI0BaAHMS, IPUMEHSIEMBbIX B (DU3MKe
KOHJEHCUPOBAHHOTO COCTOSIHMS, YCTPOMCTBO U MPUHIIUITBL PAOOTHI IKCIIEPUMEHTANIBHBIX YCTAHOBOK, PEaTU3yIOIINX 3TH
METO[IbI;

HokeH yMeTh:

- YMETb IPUMEHATL COBPEMCHHBIC H,HCpHO-(l)I/BI/I‘ICCKI/IC METObI N PCATIN3YIOIINE UX HpI/I60pr 1 YCTAHOBKHU IJId TPOBEACHUA
COOCTBEHHBIX HAaYYHbIX HCCHCHOB&HHﬁ;

- CONOCTABJISATh BOBMOKHOCTH, IIPEUMYIIECTBA TEX UM UHBIX SKCIIEPUMEHTAIBHBIX METOJJOB U3YyUCHHS CBEPXTOHKHX
B3aMMO/IEVICTBUI;

JlomxeH BlIafeTh:

BJIAJICTh HABBIKAMHU

- paboTHI ¢ JIAOOPaTOPHBIM OOOPYIOBAHUEM M COBPEMEHHOW HAYYHOH ammnaparypoit;
- IpOBe/IeHUs1 (PU3UUECKOrO IKCIIEPUMEHTA.

- BJIAJIETh METOJaMH 0O0pabOTKH, TEOPETUYECKOr0 AHAIM3A U MPECTABIICHNUS MOTyYEeHHBIX SKCIIEPUMEHTAIBHBIX Pe3y/IbTaTOB
sepHO-(PU3NIECKUX METOIOB ¥ (POPMHUPOBAHMS HA UX OCHOBE HAyYHBIX MOJIOKEHNH, 3aKIIOUCHUH 1 BBIBOIOB.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

CIOCOOHOCTD q)PI3I/I‘{eCKOﬁ HUHTEPHPETALNHA MMaPaMETPOB IKCIEPUMEHTA, TOTOBHOCTb TeOpeTI/I‘{eCKOﬁ OLICHKU OXHMJA€MbIX Ha
IKCIICPUMEHTE MMapaMeTpOB, CIOCOOHOCTD BblépaTb METO UCIE€N0BaAHUA NJIA ONPEACTICHNUA TOIO UM APYTroro rnapameTpa
CBEXTOHKOI'O B3aUMO/ICHCTBUSI.

2. Mecro guctumimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (Momyib) BKmodeHa B pasaen "B1.B.JIB.03.01 Jucturummast (Momysm)" OCHOBHOH MpodecCHOHANFHON
obpazoBartenpHOI porpammbl 03.04.02 "dmsuka (Puznka MepCreKTHBHBIX MaTepPUaIOB)" M OTHOCUTCS K AUCIMTUIMHAM TI0
BeIGOpy yactu OIIOIT BO, opMupyemoii yuacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUIA.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM auCHUNINHLI (MO/IYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (0 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcsa

OO0111ast TPYyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(ble) eMuHuUI(bl) HA 72 yaca(oB).

KonraktHast pabota - 24 vyaca(oB), B TOM 4mcIie JeKiun - 12 yaca(oB), mpakTuyeckue 3aHstus - 12 yaca(oB), 1abopaTopHbie
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSTEIFHOMN padoThl - O yaca(oB).

CamocrositesibHast pabota - 48 yaca(oB).
Kontposns (3auét / sx3amen) - 0 yaca(oB).
dopma NPOMEKYTOUHOTO KOHTPOJISL TUCLUILIMHEL: 3a4eT B 3 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. Beegenue. AnepHo-pu3nuecKie MeTOIbI 3 > 0 > 0 0 0 2
WCCIIEOBAHHUS.
2 Tema 2. AnepHo-pusnueckue 3 2 0 2 0 0 0 2
TOBEPXHOCTHO-IyBCTBUTEILHBIC METOIbI
Tema 3. PeHTreHOCHeKTpaIbHBIN (PIIyOpeCcIEeHTHBIHN
3. anams (PCOA) 3 2 0 2 0 0 0 8
Tema 4. PentreHoBckas (poTo31eKTpOHHAS
4. |cnexktpockonusi (POIC) 3 2 0 2 0 0 0 8
5 Tema 5. JudppakioHHBIE METOIBI UCCIIEIOBAHUS 3 > 0 > 0 0 0 8
CTPYKTYPHI
6. (Tema 6. PeHTreHOCTpYKTYpHBII aHaNIu3 3 2 0 2 0 0 0 6
7 Tema 7. MeccOayspoBcKasi CHIEKTPOCKOIUST 3 2 0 2 0 0 0 10
I 1Toro 14 0 14 0 0 0 44

4.2 Cogepskanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBenenue. SinepHo-cpusnyeckne MeTO bl HCCJIET0BAHUS.

Beenenue B pusnKy saepHO-(U3NYECKUX METOJOB UCCIEA0BaHUA. POJb CTPYKTYpPBI M 3IEMEHTHOTO XUMHUECKOTO COCTaBa
MaKpo-, MUKpPO- 1 HAHOOOBEKTOB. PU3MYECKHI Mpees IPOCTPAaHCTBEHHOTO pa3pellieHus] U YyBCTBUTEILHOCTH
9KCIEPUMEHTAIBHBIX MeTO/10B. KpaTkuii 0030p CyIecTBYIONMX KCIEPUMEHTAIbHBIX METOI0B UCCIIEIOBAHMSI ATOMHBIX
HAHOMACIITAOHBIX CTPYKTYP

Tema 2. finepHo-pu3nyeckne NOBEPXHOCTHO-UYYBCTBUTEJIbHbIE METOIbI

HpI/IHHI/IHI)I NOJIy4YeHH A I/IH(I)OpMaHI/II/I MOBEPXHOCTHO-YYBCTBUTCJIbBHBIMU METOAAMU. B3aHMOHCﬁCTBH€ (1)OTOHOB 1 YCKOPCHHBIX
qacTul ¢ BEECTBOM. Bo3MoxHOCTH MX HCITOIb30BAHUS IUIA aHaJIn3a CTPYKTYPbI U COCTABA. KpI/ITepI/II/I BBICOKOI'O BaKyyMa U
CO3aHUA CBEPXYNCTBIX YCJIOBI/Iﬁ 9KCIICPUMCHTA. OCHOBHBIE CIIOCOOBI NOJy4YEeHUA aTOMapHO-‘[I/ICTOﬁ TMOBEPXHOCTH. OCHOBHBIE
XAPAKTEPUCTUKU U TCXHUKA CBB cucrem U1 aHaJIn3a ITOBEPXHOCTH.

Tema 3. PeHTreHocneKkTpajbHblil hayopecnenTHolil anaaus (PCPA)

BeeneHne B peHTTeHOCTIEK TPAIbHBIN (DITyOpecleHTHBIH aHamn3. VIcTOYHNKY peHTreHOBcKoro n3nydenus: B PCOA.
Knaccudukanys peHTTeHOBCKMX MEepexooB. B3anmozpeiicTBre peHTIreHOBCKOTO M3Jy4eHHsI ¢ BemecTBoM. Kitaccnyeckas
TEOpH s MOTJIOIIEHHUST PEHTTEHOBCKUX JTydeid. OCHOBHBIE Y3JIbl CIEKTPOMETPOB PEHTTEHOCIIEKTPAILHOTO (PIIyOpPeCIEHTHOTO
a"anm3a. IHTeHcuBHOCTD TMHME iyopecuenimn. Kommuecrsennslii ananms B PCOA.

Tema 4. PentrenoBckas poTo3eKTpoHHas cnieKTpockonust (PPIC)

BeeneHne B peHTTeHOBCKYIO (DOTO3JIEKTPOHHYIO CIEKTPOcKonuio. Pu3ndeckre MpUHIIITBI PEHTTEHOBCKOH (POTO3IEKTPOHHOM
crieKTpockony. OCHOBHBIE Y316l CHEKTPOMETPOB, MpuHIHI padoTel POIC criektpomerpos. Criektpsl POIC. Xumuuecknit
cisur. ['mybuna anamisza. KonmmaecrBennsiil anamms. PasHoBugHOCTH (poTO31€KTpOHHOI criekTpockonmu: Y PIC, POIC,
PICCH.

Tema 5. /IucppakuyoHHbie MeTO/IbI HCCJIEIOBAHUS CTPYKTYPbI

3AE
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JudpakiioHHBIE METOABI UCCIIEIOBAHUSA CTPYKTYPHI. nupakiysa peHTTeHOBCKOTO U3JIy4eHus, 9JIeKTPOHOB 1 HEUTPOHOB.
OcHoBHBIE NOJI0KEHUA KpUcTautorpacpun. CummeTpus KpucTajuioB. MakpockonMyeckre CBOMCTBAa KPUCTAJUIOB. 3aKOH
MOCTOSIHCTBA YIJIOB U 3aKOH PALIMOHAJIBHBIX ITApaMeTPOB. DJIeMEHThl TEOPUU MPOCTPAaHCTBEHHON pereTku. MIHaekcel Munepa.
O6patHas pemerka. Onepalyy 1 3J1eMEeHThl CHMMETPHUM KPUCTAUIOB. DJieMeHTh cumMeTpuu [ u 2 pona. Marpudssle
rpeobpa3oBaHus cuMMeTpuu. Kpucrauiorpagudeckie KkaTreropum, CHHTOHMM U CUCTEMBI KoopauHart. Kiaccel cuMmerpun.
dopmyna cummerpun. Mexaynapoauasie cuMBoJibl. CumBostsl [lendumca. Pemerku Bpapa. Vciosust Beibopa siueex bpasa.
Judpakius MUKpoOUYacTHI] Kak OTpaXeHUe OT KpUcTauiorpapuieckux miockocreil. @opmyna Bynbda-Bparra. Ocodennoctn
JUPaKLIMOHHBIX METO/IOB B JIEKTPOHOrpary 1 HeUTpOHOrpaduu.

Tema 6. PeHTTeHOCTPYKTYPHBII aHAIN3

PentreHoctpyKkTypHblit aHan3. OCHOBBI TeOpUU AWM PAKIMKA PEHTTE€HOBCKOTO U3JTy4YeHusl. AMIUIMTYAa paccesiHusl. PyHKims
3JIeKTPOHHOH MoTHOCTU. UHTerpan ®ypbe. CTpyKTypHasi aMIUIUTyJa. ATOMHBIA (hakTop paccesiHust. [IpaBuia noracanusi.
DakTOpbI, BAUSAIOIIME HA MHTEHCUBHOCTh BTOPUYHOTO U3JTydeHust: pakTop JlopeHia, noaspusaiMoHHbli (akTop,
reoMeTpudecKuii (pakTop, TeMnepaTypHbiid (pakTop, pakTop NOBTOPSEMOCTH, (hakTop noryomieHus. UHTtepdepeHImoHHoe
ypaBHeHue Jlays. Ero rpagudeckas unrepriperanusi, cepa dBanpaa. Yciaosue Bynbda-bparra. OcHOBHbIE TOJT0KEHUS
KUHEMAaTU4eCKON TeOpUU paccesiHUsl pEHTTEHOBCKOro U3ilyueHus. TeXHUKa peHTTeHOCTPYKTYPHOTO aHaJu3,
IKCIIEPUMEHTAJIbHBIC METO/Ibl, OCHOBHBIE OJIOKH, TIOTydaeMast MH(OPMaIIUs, ee aHAJIN3 C YYETOM HAHOCTPYKTYPHUPOBAHHOCTH
OOBEKTOB.

Tema 7. MecchayapoBcKasi CHEKTPOCKONMS

Meccbaysposckast ciektpockonust. Obue nosoxenus. dpdext Meccbayspa. Pusnueckue OCHOBbI METOIA.
MecchayspoBckuit criekTp. OCHOBHbIE MAPAMETPhI CIIEKTPOB raMMa-pPE30HAHCHOTO MOTJIONICHHUS1/ PACCEeSTHHST: U30OMEPHBIN
XUMHUYECKHUI CIBUT, KBAPYIOIbHOE B3aMMO/IEHCTBIE, MATHUTHOE CBEPXTOHKOE B3aumoencTere. [Ipumenenue
MeccOayIPOBCKON CIIEKTPOCKOIMH JIJIsI UCCIIEI0BAHUS] HAHOMATEPHATIOB.

MeccbHayapoBcKast CIIeKTPOCKONHs KOHBEpCHOHHBIX 3eKTpoHOB (MCK?D). B3anmMopeiicTBIe JIEeKTPOHOB C BEIIECTBOM.
DnexTpoHbl KoHBepcuu U (otoaniekTponsl. CenektuBHas o riryouse MCKD (CI'MCKD): Becosbie ¢yHkiuun. CTMCK?D ¢
WCTIOb30BAHUEM 'a30pa3psIHBIX MPOIOPIMOHATIBHBIX JETEKTOPOB.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro y4yactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaIoIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aH)s1, HANIPABJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPATYPOH U 3IEKTPOHHBIMU 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok oOpraHMU3alUK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMam ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKA30M
MuHucTepcTBa HAYKH U BhICIIero odpasoBaHus Poccuiickont epepanuu ot 6 anpens 2021 roga Ne245)

IMucemo MunuctepceTBa odpazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "O6 akTUBU3aMK
CaMOCTOSITEJILHOW padOThI CTY/IEHTOB BHICIIIMX YYeOHBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska eaepaabHOro rocy1apcTBEHHOrO aBTOHOMHOT'O 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOrO yHUBEpCUTETa

Boponuna E.B. "MeccbayspoBckas criekTpockonusi? Yueono-meroandeckoe nocooue [Tekcr]/ E.B. Boponuna, A.B. [saraes //
Kazane: Kazanckuit (ITpuBosmkckuit) ¢enepansHblii yHUBEpCUTET, - 2013.-33 ¢: 18 m. -
http://kpfu.ru/docs/F1102497079/mossbauer_FINAL.pdf

Hynos E.H. PentrenocnekTpanbHbIi (yryopeceHTHBIN aHam3. Y yebHo-MeTonrueckoe nocooue [Teker]// E.H. Qynos, H.I'.
Uroiinos //Ka3zans: U3natensctBo Kazanckoro rocygapcrseHnoro yHusepcutera, 2008. - 50 c: 15 w. - -
http://shelly.kpfu.ru/portal/docs/F1733757204/09_rsa.pdf

H.T". UBoiinioB BeeneHue B MeccOayIpOBCKYIO CIIEKTPOCKOIHUI0 KOHBEPCHOHHBIX JIEKTPOHOB. Y U4eGHO-METOqUIeCKOoe ocodue
[Texcr]/ H.I'. oitnos, E.H. [lynos. - Kazans: M3patensctBo Kazanckoro denepansnoro yausepcutera. 2012. - 45 c: 13 wyw -
http://kpfu.ru/docs/F2117844257/CEMS _release_LT7.pdf

[eryxoB B.IO. UccnenosaHue MOBEpXHOCTHBIX CJIOEB TBEPIBIX TEJI METOJIOM CKOJIB3SINEr0 PEHTTEHOBCKOTO MyJKa.
Vyebno-MeTommueckoe nocodue [Tekcr]// Tleryxos B.YO., 'ymapos I'T. // - Kazans: KI'V. - 2009,- 16 c: wi. -
http://shelly.kpfu.ru/portal/docs/F1659128120/11_petuhov_rentgen.pdf
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IetyxoB B.IO. Uccnenosanue ToHKMX 1ieHOK MeTogoM DIIP. YuebHo-metoquueckoe mocoodue [Tekcr] / [leryxor B.1O.,
Xaoubymumna H.P. // Kazans, - 2009.- 31 c. ? wn. - http://shelly.kpfu.ru/portal/docs/F17342246/16_petuhov_epr.pdf

[TaraeB A.B. CBepXTOHKasi CTPyKTypa MECcOayIpOBCKUX CHEKTPOB. YueOHo-meroandeckoe nocodue[ Texcr]/ A.B. Israes //. -
Kazans, 2013. - 35 c. - http://kpfu.ru/docs/F1925456686/Sverhtonkaya.struktura.pdf

XpamoB A.C. PeHTTeHOCTpYKTYpHBIHA aHaTH3 MOJUKpUcTaILIOB. YacTh I1. (DeMeHTH Teoprn, pyKOBOJCTBO U 3aJaHUS K
JabopaTtopHbIM padotam). YuebHo-MeToqmueckoe mocodue [Tekcer]// Xpamor A.C. // Kazans: K(IN)®Y, - 2013.- 36 c: -
http://shelly.kpfu.ru/portal/docs/F565967864/RSA.P2.pdf

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHUIINHE (MOIYJIIO0)

POoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUTIIMHE (MOI[yJ'IIO) BKJIIOYACT OLECHOYHBIE MaT€pHaJibl, HAITIPABJICHHBIE HA TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHMBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKHU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHUBAHMSI /ISl KAXK OO OLEHOYHOI'O CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUINHE HaxoauTcs B Ilpunoxkenun 1 K mporpaMme JUCHUIIMHBI (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOW M JOMIOTHUTEILHON yueOHOH TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMCS B OTHOM W3 JBYX BApUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 10oroBopos ¢
npaBooOJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6u6moreke um. H.U. Jlo6aueBckoro. OOydJaromuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMH TIOJTb30BaHUsI HaydHO! OMOTHOTEKOM.

DIeKTPOHHBIE U3JAHHS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKHM IPU BBEJCHUN 00YYaIOIIUMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTPOHHBIH yHuBepcuTeT" . [Ipu HConb30BaHUM EYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JOJDKeH ObITh YKOMILUIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 IOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JI/Isi OCBOSHUS JUCIAIUIMHBL (MOJLYJIs), HAXOUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus ¢oHnoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX s
OCBO€EHHUS JUCITHILIAHBI (MO TyJIsT)

American Institute of Physics (AIP) - http://scitation.aip.org/
Elsevier (Science Direct) - http://www.sciencedirect.com/

NupopmalmoHHO-aHATUTHYECKas! CHUCTeMa IPOJBIKEHHUS 00pa30BaTEIbHBIX IPOAYKTOB -
http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-i-nanost

Hayunast snektponHas 6uénviorexa - http://www.elibrary.ru
[opran ?Mossbauer Effect? - http://www.mossbauer.info
Caiit Bukunequsl Ceodonnas sHnmkonequs - http://en.wikipedia.org/wiki/M%C3%B6ssbauer_spectroscopy

9. MeToandecKne yKa3aHHSA VI 00yUJaIomIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

PexomeHpaimuy K mMpociylMBaHUIO JIEKIIMOHHOTO Kypca.

Jlekrms - oHa U3 OCHOBHBIX (DOpM y4eOHOM pabOTHL. B jieKInu paccMaTpuBaloTCs camble TIaBHbIE, Y3JIOBbIE
BOIPOCHI K&XXA0N TUCHUTUIUHBL. [103TOMY NpY HanmucaHUY KOHCIEKTa JIEKIWiA, HaJl0 MUCATh KPaTKO, CXeMAaTU4HO,
TOCIeI0BaTEIbHO (PUKCHPOBATh OCHOBHBIE TOJIOKEHHUS, BBIBOJBI, (DOPMYTHPOBKH, 00001meHus. [ToMedaTs
Ba)KHbIE MOMEHTBI, BBLIESITh KJIIOUEBBIE CJIOBA, TepMUHBL. [IpOBEpKY TEPMUHOB, MOHSTUNA HAJJO TPOBOIUTD C
TTOMOIIIO SHITUKJIOTIE/INI, CJIOBAPEH, CIPABOYHUKOB C BHIITMCHIBAHUEM TOJIKOBAHUM B TeTpaab. OO03HAUNTH
BOIIPOCHI, TEpMUHBI. MaTepuall, KOTOPbIi BbI3bIBAET TPYJHOCTU, IOMETUTH U MOMBITATHCS HAUTU OTBET B
pekomeH tyemoii uteparype. Ecim camocTosiTesibHO He yiaercst pazodparbcsi B MaTepuale, He0OX0AuMO
copMyIMpoBaTh BOIPOC U 33JaTh MPENoJaBaTesio Ha KOHCY/IbTAllUY, Ha MPAKTUYECKOM 3aHATHU. 3aIluCh
M3J1araeMoro JIEKTOPOM MaTepHasa ClocOOCTBYET JIyUIIeMy €ro YCBOSHHIO, aHAN3Y, 3alloMUHaHMIo. [1pu 3anmcu
JIEKIMIA pabOTaIOT BCe BUIBI MAMSTH - 3pUTENIbHAS, CIIyXOBasi, MOTOPHAS.

IMPaKTUYIECKHE
3aHATHA

Pexomenanuy mpy NoAroToBKe K MPaKTUYECKUM 3aHSATHSM.

IToAroTOBKY K IPaKTMYECKUM 3aHATHAM HAJI0 HAUMHATH C M3yYEHHUs TEOPETHYECKOTrO MaTepraa, H3JI0KEHHOTO
Ha JIEKIMSX U MPAKTUYECKUX 3aHATHSAX. BpIucaTh M OCMBICTUTH OCHOBHBIE (POPMYJIBI, HEOOXOOUMBIE IS
peluenus 3agad. PazoOparbes ¢ eAMHUIIAMU U3MEPEHUsI OCHOBHBIX TapaMeTpoB. Bo MHOTUX citydasx
TMOSICHSIIOIIME IPapKU M PUCYHKH TIOMOTAIOT HAMTH MPaBHJIbHOE pellieHre 3aqa4u. [locie Kaxioro aymTopHOro
3aHATHS, CTYJEHT JOJDKEH CHavaJla PeLUTh CAMOCTOSATENIBHO (He IIIAs B padouylo TeTpab) Te 3a1a4H, PeleHns
KOTOPBIX [TOKAa3aJl MperofiaBaTesb BO BpeMsl 3aHATUSA. [Ipr BOSHUKHOBEHUH TPYJHOCTEH BO BpeMsl peILeHHS
KaKOW-HUOYIb 3a1a4H ClIeyeT pa300paTh pelleHre STON 3a1a4H B TETpaIy. 3aTeM ClieyeT PeLnTh 3a1ady
CaMOCTOSITENILHO 0e3 TeTpaau. [anee ciemyeT MpUCTYIUTh K PEIIeHHIO 3a/1a4 U3 JOMaIlHero 3aaanus. [Ipu
BO3HHKHOBEHUH TPYAHOCTEH PEKOMEH/YETCSI TIONPOCHTD IIOMOIIM Y CBOMX COKYPCHHKOB. Bo MHOTHX ciyyasix
OBbIBaeT IMOJIE3HBIM COBMECTHBII MOUCK penleHni. Takke MOKHO 00paTUThCS 32 MOMOILBIO K IpernoaaBaremo. s
3TOr0 MOKHO JINYHO TIOJOHUTH K MPENoAaBaTeio, MO0 HammcaTh eMy JIeKTPOHHOE IIMCbMO, C(hOPMYIIMPOBaB B
HEM BO3HHKAIOIIME BOIPOCH /WM MIPUKPENIB CBOW OTCKAHMPOBAHHBIA WIH c(hoTOrpapripoBaHHBINA BApHAHT
peruenus aj1st npoBepk. [IponycTus kakoe-1moo 3aHATHE, CTYAEHTY ClieyeT CKOITMPOBATh pellIeHHe
Pa30o0paHHBIX Ha 3aHATHH 33/1a4 U3 TeTpagyd KaKoro-HUOYJb OHOIPYIIIHIKA; pa300paTh X pelleHne, PenTh UX
CaMOCTOSITEJIHO, A TAKXKE PEIIUTh 3a/1a4d IOMAIITHEro 3aJaHHsI.

€aMoCTOSI-
TeJIbHas paboTa

PexomeHanuu mpu caMocTOATENIbHOI paboTe 10 U3y4YeHUI0 HEKOTOPHIX pa3esioB Kypca.

Y4e6HOI nporpaMMoi AUCIMILIMHGL 'T'aMMa pe30oHaHCHasI CIIEKTPOCKOITHS' TTPeyCMOTpeHO 44 Jaca Ha U3ydyeHHe
Marepuaja B BUJIE CAMOCTOSITETIbHOI paboThl CTyeHTOB. [JJaHHBIN BUJL paOOTHI SIBJISIETCS 00S13aTEIbHBIM IS
BbINOJIHEeHUA. CaMocTosATeIbHAS PaboTa 110 JaHHOMY KypCy BKJIIOYAET: CAMOCTOSITENbHOE U3yYeHHe
TEOPETUYECKOTO MaTepHalla ¢ UCTIOIb30BaHIEM PEKOMEHIyEMOM INTEPaTyphl M CAMOTECTUPOBAHHE.
OpraHu3zaiys CaMOCTOSITENTbBHON paOOThl IIPOM3BOUTECS B COOTBETCTBUM C I'papkoM ydeOHOro mporiecca 1
CaMOCTOSAITEJIbHOI paboThl. PexoMeHyeMble TeMbl 1 OoJiee TIIyOOKOro CaMOCTOSATEIBHOTO U3y YeHHU:

- PenTtrenocnexTpanbHbii (hIyOpECLIEHTHBIN aHAIU3;

- PentrenoBckas ¢otoanekTpoHHas cnekrpockomnus (POIC)

- PeHTreHocTpyKTypHBIi aHaIM3

- MeccOayspoBcKast CIEKTPOCKOIIHA.

3a4€T

ITpu noaroToBKe K 9K3aMeHy He0OXOIMMO OPUEHTHUPOBATHCS, PEKIE BCETO, HA JIGKLMH, & TAK)Ke Ha ICTOYHHKY,
KOTOpBIE pa30UpaiCh Ha Ta0OPaTOPHBIX pabOTax M MPAKTUYECKUX 3aHATHAX B TeUeHHE ceMecTpa. B kaxmom
Ouiiete Ha 3a4ETE COAEPKUTCSA JIBA BOIPOCA, KOTOPBIE OXBATHIBAIOT CJICIYIOLINE TEMBI:

- Beenenue B sinepHO-(pU3NYECKUE METO bl HCCIIEJOBAHUS

- SnepHo-pu3HYeckre NOBEPXHOCTHO-9yBCTBUTEIBHBIE METOIBI

- PertrenocniextpansHbii (piyopecrenTHei a3 (PCDA)

- PentrenoBckas ¢otoanekTpoHHas ciekrpockorus (POIC)

- TnupakiIOHHBIE METO/IBI KCCIIEI0BAHUS CTPYKTYPHI

- PeHTreHOCTpYKTYpHbIN aHAIN3

- MeccOayapoBcKast CIEKTPOCKOIHS

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH 0CYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnss 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILTIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILINHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

KommnbloTepHblii Kitacc.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTIM 00yUaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHLIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpoHecce MPUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /TSI Pa3IMYHBIX MTOJIb30BATEEH;

- CO3J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUaX Oe3 OTepH JAAHHBIX UM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paxeHuit 6e3 MoTepu KayecTBa, pelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKMEe BO3MOKHOCTEH JUTs 00yUaloIMXCsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUMH CJIyXa MOJTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernogaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI 1JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘I€HI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU s OpraHu3aliy (opM TEKYILEero U MpoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- MIPOJOJIKUTENIBHOCTY CAa4H 3au€Ta WM 9K3aMeHa, IPOBOJAMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENIBHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4aloIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpeboBanusiMu PT'OC BO u yueOHbIM tutanoM 1o Harnpasieruio 03.04.02 "dusuka"
¥ MarucTepckou nporpamme "Pusnka nepcrieKTHBHBIX MaTepruaion”.

SAEKTPOHHBH
Crpanuna 8 u3 10. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma aucturuivas "AnepHo-pusnyeckrue MeToab! UcciieloBaHusl KoHIeHcupoBaHHbIX cpea’’; 03.04.02 "duzuka".

Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./1B.03.01 Aoepro-gpuzuueckue memoosl UCCACO08AHUS
KOHOEHCUPOBAHHBIX CPed

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanys BbIITyCKHAKA: MarucTp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Karmuronos, Y. M. Beenenne B (pusuky sinpa u gactuil : yueOnuk / V. M. Kanutonos. - 4-e u3a. - Mocksa : PU3MATJIUT,
2010. - 512 c. - ISBN 978-5-9221-1250-5. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOoTeuHast cuctema. - URL:
https://e.lanbook.com/book/2189 (mata o6pamenus: 18.03.2025). - Pexxum mocTyna: s aBTOPH3. TOJIb30BaTEIeH.

2. lllnoneckuii, D. B. AtomHas ¢usuka : yueOHUK : B 2 Tomax / D. B. llInmonsckuid. - 6-e u3g, crep. - Cankr-IletepOypr : Jlans,
2022 - Tom 2 : OCHOBBI KBAHTOBOW MEXaHUKH U CTPOEHUE JIEKTPOHHON 000JI04KHM aToMa - 2022. - 448 c. - ISBN
978-5-8114-1006-4. - Texct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrtema. - URL:
https://e.Janbook.com/book/210401 (narta o6pamienus:: 18.03.2025). - Peskxum gocryna: 1uist aBTOpU3. MOJIb30BaTENEH.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yueOHoe nocodue : B 5 tomax / M. B. CaenbeB. - 5-¢ u3n. - Cankr-IlerepOypr :
Jlanp, 2022. - Tom 5 : KBanToBas ontuka. AtomHas ¢usuka. Pusnka TBepaoro Tenaa. Pusmka aToMHOro Apa U 3J1eMEHTaPHBIX
yactull - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : 351eKTpoHHBIH // JIaHb : 97J€KTPOHHO-0MOIMOTEYHAas! CHCTEMA. -
URL: https://e.lanbook.com/book/210611 (mata o6parmenus: 18.03.2025). - Pexxum goctyna: 11l aBTOpH3. MOJTb30BaTENICH.

JonoJiHUTEILHAS JUTEpPATYypa:

1. Kysnenos, C. 1. ®usuka. BomrHoBas ontrka. KBaHTOBas Mprpoaa W3rydeHus. DIIeMeHThl aTOMHOU U SiIepHON (PU3HKH :
yuebnoe nocodue / C.U. Ky3neuos, A.M. Jluzaep. - 3-e u3sa., nepepad. u goi. - Mocksa : By3osckuit yueonuk : UTHOPA-M,
2024. - 212 c. - ISBN 978-5-9558-0350-0. - Texkcr : anekrporHsid. - URL: https://znanium.com/catalog/product/2120774 (nata
ooparmrenus: 18.03.2025). - PexxuM goctyna: Mo MoInmcKe.

2. ponog, 1. E. KBanroas ¢usuka. OcHOBHBIE 3aKkoHHI : yueOHoe rocodue / Y. E. Mponos ; xynoxuuk H. A. Jlozunckas, H.
A. Hoaxk. - 8-e uzn. - Mocksa : Jlaboparopus 3Hanwmi, 2021. - 261 c. - ISBN 978-5-93208-517-2. - TekcT : 2:1eKTpOHHBIH //
Jlans : sanexTpoHHO-OMOAMOTEYHAst crcTeMa. - URL: https://e.lanbook.com/book/172249 (nata obpamenust: 18.03.2025). -
PexuM moctyna: 17151 aBTOpU3. MOJIb30BaTeNeH.

3. Cyspanes . I1. HanotexHonorus: (hpU3MKO-XUMUS HAHOKJIACTEPOB, HAHOCTPYKTYp 1 HaHoMaTepuanos / U. I1. Cysnanes. -
Mocksa URSS [JIMEPOKOM . - 2006, 2013. - 589 c. (29 3K3.).
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[Iporpamma aucturuivas "AnepHo-pusnyeckrue MeToab! UcciieloBaHusl KoHIeHcupoBaHHbIX cpea’’; 03.04.02 "duzuka".

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./1B.03.01 Aoepro-gpuzuueckue memoosl UCCACO08AHUS
KOHOEHCUPOBAHHBIX CPed

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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