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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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH caMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

pr3uKY 1 pemaTh X ¢ MOMOIIBI0 COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHIA C UCIIOJIb30BAaHUEM HOBEHINIEro POCCUICKOrO U 3apyOeKHOTrO OIbITa

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

3HATh TEOPETUYECKHUE OCHOBBI COBPEMEHHBIX sIEPHO-(PU3NUECKUX METOJIOB MCCIIeI0BaAHUS, IPUMEHSIEMBbIX B (DU3MKe
KOHJEHCUPOBAHHOTO COCTOSIHMS, YCTPOMCTBO U MPUHIIUIIBL PAOOTHI IKCIIEPUMEHTANBHBIX YCTAHOBOK, PEaTU3YIOINX 3TH
METO[IbI;

HokeH yMeTh:

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

- CONOCTABJISATh BOBMOKHOCTH, IIPEUMYIIECTBA TEX UM UHBIX SKCIIEPUMEHTAIBHBIX METOJJOB U3YyUCHUS CBEPXTOHKHX
B3aMMO/IEVICTBUI;

JomKeH Bi1aieTh:

BJIAJICTh HABBIKAMHU

- paboTHI ¢ JIaOOPaTOPHBIM OOOPYIOBAHUEM M COBPEMEHHOW HAY4HOH ammnaparypoit;
- IpOBe/IeHUs1 (PU3UUECKOrO IKCIIEPUMEHTA.

- BJIAJIETh METOJaMH 00pabOTKH, TEOPETUYECKOr0 AHAIIM3a U MPECTABIICHNUS MOTyYeHHBIX SKCIIEPUMEHTAIbHBIX Pe3y/IbTaTOB
sIepHO-(PU3NIECKUX METOOB ¥ (POPMHUPOBAHMS HA UX OCHOBE HAyUYHBIX MOJIOKEHNH, 3aKIIOUCHUH 1 BBIBOIOB.

JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

CIOCOOHOCTD q)PI3I/I‘{eCKOﬁ HUHTEPHPETALNHA MMaPpaMETPOB IKCIEPUMEHTA, TOTOBHOCTb TeOpeTI/I‘{eCKOﬁ OLICHKU OXKHMJA€MbIX Ha
IKCIICPUMEHTE MMapaMeTpPOB, CIOCOOHOCTD BblépaTb METO UCIE€N0BaHUA NJIA ONPEACTICHNUA TOIO UM APYTroro rnapamMeTpa
CBEXTOHKOI'O B3aUMO/ICHCTBUSI.

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIyJb) BKModeHa B pasaen "B1.B.JIB.06.02 JucturumHs (MOmyn)" OCHOBHOM MpodecCHOHATFHON
obpazoBartensHOH mporpamMmbl 03.04.02 "®msnka (Prsrka nepCerieKTHBHBIX HOBBIX (DYHKIIMOHAIBHBIX MATEPHAIOB)" 1
OTHOCHUTCS K UCIUIUTHAM 110 BbiGopy yactu OITOIT BO, ¢hopmupyemoit ydacTHUKaMu 00pa30BaTelIbHBIX OTHOIIEHHUH.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM auCHUNINHLI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasaTeieM (0 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcs

OO0111ast TPyI0EMKOCTh AUCIMILUIMHBI COCTABJIAET 5 3ayeTHhIX(bie) enuHuil(bl) Ha 180 vaca(oB).

KonraktHast padota - 60 yaca(oB), B ToM urcrie Jekiun - 30 yaca(oB), mpakTudeckue 3aHstust - 30 yaca(oB), 1abopaTopHbIe
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSTEIFHOMN padoThl - O yaca(oB).

CamocrostenbHas padota - 102 yaca(oB).
KouTposns (3auér / x3amen) - 18 vaca(oB).

SAEKTPOHHBH
Crpanuna 3 u3 11. Il YHHBEPCHTET
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<I>opMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH BO 2 CEMECTpE.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-
Bcero | cgopwme | Bcero |popme | 00Ta
1 Tema 1. Beenenue. AdnepHo-duzndeckue METOIbI 2 2 0 2 0 0 0 6
HCCIIeJOBaHHUS.
2 Tema 2. AnepHo-puznyeckue 2 4 0 4 0 0 0 10
TOBEPXHOCTHO-IyBCTBHUTEILHBIE METOIbI
Tema 3. PeHTreHOCHEKTpaIbHBIN (PI1yOpeCcLIEeHTHBIH
3. anams (PCDHA) 2 4 0 4 0 0 0 15
Tewma 4. PeHtreHoBckas pOTOJEKTPOHHAS
4. |cnexktpockonus (PPIC) 2 4 0 4 0 0 0 15
5 Tema 5. JudppakiinoHHbIE METOIbI UCCIIEAOBAHUS 2 4 0 4 0 0 0 15
CTPYKTYPHI
6. |Tema 6. PeHTreHOCTPYKTYpPHBIN aHAIN3 2 4 0 4 0 0 0 15
7 Tema 7. MeccbayapoBcKas CieKTPOCKOIHS 2 8 0 8 0 0 0 26
1 1Toro 30 0 30 0 0 0 102

4.2 Cogep:kanne JUCHUAILIHHBI (MO TyJIs1)
Tema 1. BBenenue. SinepHo-cpusnyeckne MeTOabl HCCJI€ET0BAHUS.

Beenenue B GU3KKY sIepHO-(PU3NIECKUX METOAOB MCCiIeIoBaHUs. PosIb CTPYKTYpHI M 91IEMEHTHOTO XMUMHUYECKOTO COCTaBa
MaKpo-, MUKPO- ¥ HAHOOOBEKTOB. PU3MUECKHii IIpeesT POCTPAHCTBEHHOTO Pa3pelIeHs] M 1yBCTBUTEILHOCTH
9KCIEePUMEHTAIBHBIX MeTO/10B. KpaTkuii 0030p CyIecTByIOMMX KCIEpUMEHTAIbHBIX METOIOB UCCIIEIOBAHUST aTOMHBIX U
HaHOMACHITaOHBIX CTPYKTYP

Tema 2. SinepHo-(u3nyecKkne NOBEPXHOCTHO-YYBCTBUTEJIbHbIE METOIbI

ITpunHLMnE! MOTy4YeHus: TH(GOPMALMU TOBEPXHOCTHO-UYBCTBUTEIIbHBIMU MeTOgaMu. B3anmopeiicTBre (pOTOHOB M yCKOPEHHBIX
YaCTUI] C BEIECTBOM. BO3MOXKXHOCTH MX MCTIOJIb30BAaHUS AJIs1 aHAJIM3a CTPYKTYPBI U cocTaBa. KpuTepru BBICOKOTo Bakyyma 1
CO3JIaHMsI CBEPXUUCTHIX YCIOBUIA SKcrepuMeHTa. OCHOBHBIE CIOCOOBI MOJTy4YeHUsI AaTOMAPHO-YMCTON MOBEpXHOCTU. OCHOBHbIE
XapakTeprcTuky 1 TexHuka CBB cucrem a1s1 aHanm3a oBepXHOCTH.

Tema 3. PentrenocnexkrpaibHsiil riayopecnenTabii anaums (PCPA)

Beenenne B peHTTeHOCIEKTPaJIbHBIH (PIIyopeclieHTHBIH aHam3. Mcrounrkn peHTreHoBcKoro u3inydeHnst B PCOA.
Knaccudukanms peHTTeHOBCKMX NEepexofoB. B3anmopeicTBrue peHTIreéHOBCKOTO M3Jy4eHH s ¢ BemecTBoM. Kiaccnyeckas
TEOpHs MOTJIOIIEHHUST PEHTTEHOBCKUX JTydeid. OCHOBHBIE Y37Ibl CIEKTPOMETPOB PEHTTEHOCIIEKTPAIBHOTO (PIIyOpPECIEHTHOTO
aHamm3a. laTeHCMBHOCTD THUN (piryopectiennun. KomaectBennsiil aHamn3 B PCDA.

Tema 4. PentreHoBcKasi (poTo3JieKTpoHHAs cnieKTpockonmusa (PPIC)

Beenenne B peHTTEHOBCKYIO (DOTOJIEKTPOHHYIO CIEKTpOcKonuio. Pusndeckre MpUHLHIBI PEHTTEHOBCKOH (POTOIEKTPOHHOM
criekTpockornuu. OCHOBHbIE Y3JIbl CIEKTPOMETPOB, mipuHItuil padotelt POIC criektpomerpoB. Criektpsl POIC. Xumuueckuit
ciapur. [nyOuHa ananusa. KonudectBeHHsid aHam3. PasHOBUAHOCTH (POTO3IEK TPOHHOI criekTpockornuu: Y PIC, POIC,
PICCH.

Tema 5. [Incppakuyonsbie MeTOAbI HCCJIET0BAHUS 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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Crpanuna 6 u3 11. Il YH



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

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.
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3K3aMeH IoaroroBka Kk 9k3amMeHy. 3aJ10rOM YCHEIIHOMH Caud BCEX 9K3aMEHOB SABJISIOTCA CUCTEMATUYECKHUE,
J00pOCOBECTHBIE 3aHATUA cTygeHTa. OJHAKO 3TO He UCKIIoYaeT HeOOXOAUMOCTH CIeLUaIbHOA paboThl Iiepes
ceccuell M B eproy cadun ak3aMeHoB. Criennduueckoii 3a1auei paboThl CTy/IeHTa B IIEPUO 9K3aMEHAMOHHON
CECCUH SIBJISIIOTCS TIOBTOPEHKE, 0000IIEHNE U CUCTEMATH3alis BCEro MaTepuaa, KOTOphIA N3ydyeH B TeUeHHe
roga. HaunHaTh oBTOpeHUEe peKOMEHIYeTCs 3a MECAL-II0JITOpa JO Havyajla CECCUM.

B ocHOBy noBTOpeHMs JOJIKHA OBITH MOJIOKEHA TOJIBKO Iporpamma. He ciesyer moBTopsiTh HU 1o Guiietam, HA
10 KOHTPOJILHBIM BoripocaMm. [ToBropeHue 1o 6uieram HapylaeT CUCTeMy 3HaHHUH U BEAET K MEXaHHMUECKOMY
3ay4MBaHUIO, K 'HaTackuBaHuio'. [IoBTOpeHye Mo pa3IMyHOro poja KOHTPOJILHBIM BOIIPOCAM MTPUBOAUT K
TMIPOITyCKaM M Npo0OesiaM B 3HAHUAX U K HeIopabOTKe MHOTJa BECbMa BaXKHBIX pa3esioB rporpamMMsl. [loBTopenue
- MIPOLIECC MHIMBU/IYIbHBIH; KaK bl CTYJEHT NOBTOPSIET TO, UTO JUIsS HETO TPYAHO, HEesICHO, 3a0biTo. [TosTomy,
TIpeX/ie YeM TPHUCTYITUTh K TOBTOPEHMIO, PEKOMEHYeTCs CHavala BHUMATEIbHO TOCMOTPETh IIPOTrpamMMmy,
YCTaHOBUTH HanboJiee TpyJHble, HANMEHee YCBOSHHBIE Pa3/iebl U BHITMCATh UX HA OTIEIbHOM JICTE.

B niporiecce MOBTOpeHUs aHAM3UPYIOTCS W CHCTEMATU3UPYIOTCS BCE 3HAHMS, HAKOTICHHbIE TIPU U3YUYCHUN
MPOrPaMMHOr0O MaTepHaa: JaHHbIe yUeOHUKA, 3aTMCH JICKITHI, KOHCTIEKTHI IPOYUTAHHBIX KHUT, 3aMETKH,
ClIeJIaHHBIE BO BpeMsI KOHCYJIbTAIINI WM CEMIHAPOB, U JIp. Hu B KoeM ciiydae Hellb3si OrpaHNYUBATHCS TOJBKO
OJTHIM KOHCIIEKTOM, a TeM OoJiee, Uy KUMHU 3aniCcsMU. BCAKOro pojia 3amvcy ¥ KOHCIIEKTHI - B CYyTry0o
VH/IUBUTyaJIbHbIC, IOHSITHBIE TOJILKO aBTOPY. ['OTOBSCH MO UyKMM 3aIHCsIM, JIETKO MOKHO BIIACTh B OY€Hb
rpyObie ormmoOku. CaMo MOBTOpeHHe PEKOMEHIYeTCsl BECTH IO TeMaM MTPOTrpaMMBI U TI0 IJIaBaM ydeOHHKaA.
3akoHUMB paboTy HaJ TeMOH (IJ1aBOii), HEOOXOIMMO OTBETHUTh Ha BOIIPOCH YUeOHVKA MU BHIIOJHUTH 3aJaHUS, &
camMoe JIydlIliee - BOCIPOU3BECTU Bech MaTeprail. KoHCyIbTaluu, KOTOpble MPOBOAATCS IS CTYAEHTOB B IIEPUOT
9K3aMEHAIIMOHHON CecCUM, HeOOXOIUMO HCIOJIL30BATh [T YITyOJIeHUs] 3HAHUH, JI1 BOCIIOJIHEHUS TIPOOEIIOB U
JUTSL pa3pellieHrs BCeX BO3HUKINUX TPYIAHOCTEH. Be3 TIaTebHOro caMoCTOATETbHOTO POIyMbBIBAaHUS MaTepraia
Gecezia ¢ KOHCYJIbTAHTOM HEN30eKHO Oy/leT HOCUTH '0OIIMiA', TOBEPXHOCTHBIN XapaKTep 1 He IMPUHECET HYKHOTO
pe3yJbTara.

OueHb BaXXHO HE MPOITYCKATh 3aHATUSA (J'ICKL[I/II/I, a 0COOEHHO MPaKTUYCCKUC 3aH$[TI/IH). HCOGXOHI/IMO AaKTHBHO
y4aCTBOBaTh B pa60Te CEMUHApOB (BLIHOHHHﬁTC BCE TpeGOBaHI/IH npenojaaBateiid, NpUuxoauTe rnoAroToBJI€HHbIMA
K SaHHTI/IIO) 1 CBOEBPEMEHHO BBLITIOJIHATH KOHTPOJIbHBIE pa60TI>I, HE OCTaBJIATH MEPEIIUCbIBAHUE HEBLITTOJIHEHHBIX
3a)_'laHI/H;i Ha 3a4€Thbl 1 9K3aMCHBI.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
KomrbloTepHBIi Kitacc.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHusiMu PT'OC BO u yueOHbIM tuianoM 1o Harnpasienuio 03.04.02 "dusuka”
¥ MarucTepcKoy nporpamme "Pu3nka nepcreKTHBHBIX HOBBIX (DYHKIIMOHAIBHBIX MATEPUAJIOB".

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./1B.06.02 Aoepro-guzuueckue memoosl UCCACO08AHUS
KOHOEHCUPOBAHHBIX CPed

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

HpO(l)I/IIH) IOATrOTOBKM: dusuka MEPCIIEKTUBHBIX HOBBIX q)yHKﬂI/IOHaJIbeIX MaTEpUAIOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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: 18.01.2025). - Pexxum mocTyna: s aBTOpPH3. TMOTb30BaTEIeH.

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.lanbook.com/book/210401 (narta o6pamienus:: 18.01.2025). - Pesxum nocryna: 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: 18.01.2025). - Pexxum goctyna: 11l aBTOpH3. TOJTb30BaTEICH.

JonoJHuTeJIbHASI JUTEpaTypa:

1. Ky3nenos, C. . ®usuka. Boianosas ontuka. KBaHToBas npupona n3aydeHus. DJIeMEHTbl aTOMHON U SIIEPHON (PU3UKH :
yueOHoe nmocodue / C.U. Kysnernos, A.M. Jlunep. - 3-e uzf., nepepad. u nor. - Mocksa : By3zosckuii yueOHuk : UHOPA-M,
2024. - 212 c. - ISBN 978-5-9558-0350-0. - Tekcrt : anektponnsii. - URL: https://znanium.com/catalog/product/2120774 (nata
obpamenus: 18.01.2025). - Pexxum octyna: no noAmnucke.

2. Uponos, U. E. KeanroBas ¢usuka. OcHOBHbIE 3aK0HH : yueOHoe mocodue / Y. E. Uponos ; xymoxauk H. A. Jlosuackas, H.
A. Hogaxk. - 8-e m31. - Mocksa : Jlaboparopus 3Hanuii, 2021. - 261 c. - ISBN 978-5-93208-517-2. - TekcT : 3:1eKTpOHHBIH //
Jlans : a1eKkTpoHHO-OMOIMoTeuHas cucrema. - URL: https://e.lanbook.com/book/172249 (nata o6paruenus: 18.01.2025. -
Pexum mocryna: ajist aBTOpuU3. MOIb30BaTENeH.

3. Cy3nanes . I1. HanotexHosorus: (pM3MKO-XUMUS HAHOKJIACTEPOB, HAHOCTPYKTYp U HaHoMaTepuaioB / U. I1. Cy3nanes. -
Mocksa URSS [JIUBPOKOM . - 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.06.02 Aoepro-guzuueckue 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

ITpodunb noxroroBky: PusMKa NepCHeKTUBHBIX HOBHIX (DYHKITMOHAIBHBIX MAaTEPUAIIOB
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.

3AE
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