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[Iporpamma aucturuivas "®usnyeckre MeTOIb! UCClleIoBaHusl KoHaeHcupoBaHHbIX cpen’’; 03.03.02 "dusuka".

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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[porpamMmy IriciMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (goneHTt) Baruzos ®.I'. (Kadenpa ¢pusrku tBepaoro tena, OtaeneHne
(uzukn), vagizovf @gmail.com ; npoceccop, A.H. (npodeccop) Kamanosa .M. (Kadenpa ontuku 1 HaHOOTOHUKH,
Oraenenue ¢pusnku), Dina.Kamalova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CIIOCOOHOCTD MPOBOJIUTH HAYYHbIE UCCIIEI0OBAHUS B U30PaHHOM 00JIaCTH SKCIIEPUMEHTAJIbHBIX

u (wm) [AreopeTnueckux UCCIENOBaHMIA C IOMOLIBIO COBPEMEHHON PUOOPHON 6a3bl (B TOM
YrCIIe CI0XKHOTO (pU3NUecKoro 000pyoBaHUs) U NH(POPMALIMOHHBIX TEXHOJIOTHH C yYeTOM
OTEYECTBEHHOT'O ¥ 3apYOEeKHOTO OIBITA

OO6yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

(l)I/I3I/I‘ICCKI/Ie OCHOBBI METOAOB UCCJIEAOBAHNA KOHACHCUPOBAHHBIX CPEll, IIPUHIIAIIBI ﬂCﬁCTBHH 1 KOHKPETHBIE CXEMBbIL
IKCIICPUMCHTAJIbHBIX YCTAHOBOK, BO3BMOKHOCTHU U 0COOEHHOCTHU MNPUMCHEHHNA JaHHbIX METOAO0B.

JloKeH yMeTh:

BBIOpATh U3 CYLIECTBYIONIMX (PU3UUECKUX METOJIOB MCCIEOBAHUS METO], IOAXOISIIHI C TOUKH 3PEHUsT OCOOEHHOCTEH
U3y4aeMoro OObeKTa U peliacMon 3a1aun;

JlomxeH B1afeTh:

MPaKTUICCKUMH HaBHIKAMU MPUMEHEHU ST (PU3MUYECKUX METOJIOB UCCIIEAOBAHUS KOHICHCHPOBAHHKIX Cpejl, a TaKkKe
MeToJaMu 00pabOTKHU U HHTEPIPETAIMK PE3Y/IbTATOB U3MEPEHUIA.

JloykeH TeMOHCTPUPOBATh CIIOCOOHOCTb ¥ TOTOBHOCTH:

MMPUMCHUTL B cBOEH HpaKTI/I‘{eCKOﬁ ACATEJIbHOCTU NMOJIYYEHHbIC 3HAHUS 00 OCHOBax u MMpUHIMIAax CI)I/BI/I‘ICCKI/IX METOIOB
HCCIeN0BaHUS KOHACHCUPOBAHHBIX CPE, CXEMaAX IKCIIEPUMEHTAIbHbIX YCTAHOBOK, OCOOEHHOCTSX JaHHBIX METOJOB.

2. Mecto guciummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucnuIuivHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.08.02 [Iucuuruiunsl (MOay/M)" OCHOBHOM NPO(MeCcCUOHANIBbHOI
obpazoBaresbHOH porpammbl 03.03.02 "®usuka (Pusrka KUBBIX CUCTEM)" U OTHOCUTCS K JUCIUILTMHAM IO BHIOOPY YacTh
OIIOII BO, popmupyemoii y9acTHIKaMH 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 4 Kypce B 7, 8 cemecTpax.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBA YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0yuamuxcst

OO01mast TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 8§ 3a4eTHbIX (bie) euHuII(bl) Ha 288 yaca(oB).

KonraktHas padora - 172 vaca(oB), B TOM 4ucie JeKIuu - 64 gaca(oB), mpaktuueckue 3ausATus - 0 yaca(oB), JabopaTopHbIe
padorth! - 106 yaca(oB), KOHTPOJIb CAMOCTOSTENILHOM PadOTHI - 2 Yaca(oB).

CamocrositenibHast pabota - 80 vaca(oB).
KouTposns (3auét / ax3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCLIUIUTMHEL: 3a4eT B 7 ceMecTpe; 9K3aMeH B 8 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6GOThI O JUCHHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Bujbl 1 yachl KOHTAKTHOM PadoThlI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tewma 1. Beenenue. MexxmoiekyJisipHbie
1. [B3anMoperCTBUS B KOHIEHCUPOBAHHBIX CpeAaXx. 7 4 0 0 0 0 0 0
7 Tema 2. UK-®ypbe-ceKTpocKOonus 7 6 0 0 0 12 0 9
KOH/IEHCUPOBAHHBIX Cpe[.
Tema 3. IIposBrieHne MeAKMOJIEKYIIPHBIX
3. |B3auMOJEICTBII B MOJIEKYJIAPHBIX CIIEKTPax 7 6 0 0 0 8 0 9
KOHJICHCHPOBAHHBIX Cpe]l.
4. Tema 4. CieKTpocKOnvst MOJIEKYJISIPHOTO 7 4 0 0 0 6 0 9
paccesiHUS CBeTa.
Tema 5. DnexTpoHHast abCOpOIMOHHAS
5. |crekTpocKonus KOHAEHCUPOBaHHBIX CPEl. 7 4 0 0 0 8 0 9
Tema 6. ®xyopecuenus u gpochopecreHIms
6. [KOHOEHCHPOBAHHBIX CHCTEM. 7 4 0 0 0 8 0 9
Tema 7. HekoTopble MeTOBI J1a3€pHOM
7. |cIEeKTPOCKONMM U CKaHUPYIOLIel 30HA0BOI 7 6 0 0 0 12 0 10
MUK POCKOITUH.
g Tema 8. MeccOayapoBcKasi CHEKTPOCKOIUST ] 6 0 0 0 12 0 4
Tema 9. MeccbayapoBcKasi CIIEKTPOCKOITHST
9. [KOHBEPCHUOHHBIX JIEKTPOHOB 8 4 0 0 0 10 0 4
10. Tema 10. Texauka u MeETOOUKA g 4 0 0 0 4 0 4
Al'P-3xcnepumeHTa.
11. Tewma 11. [IudpakiioHHbIE METOABI UCCIIEIOBAHUS ] 4 0 0 0 0 0 2
CTPYKTYpBI
12. Tema 12. OcHOBHBIE TIOJIOKEHUS KPUCTAIUIOT pahui ] 4 0 0 0 2 0 3
A3 EGNA e e O SR R R A R 8 | 4 0 0 0 12 0 4
Te) eﬂaﬂéefgﬁﬁ@ﬁgf&wg%%pnme B3anMo/1diicgBUM B KOH/IEHCP OBAHHQPIX C)eaaf. 12 0 4
. JTyOPECIICHTHBI aHAJIN3 B N . . .
INUT] ACHLJAPUDQHHUC LOLTUAOVICU BUTOCUTBA. 1\Jlabbl/lli)l/ll\a a'PrMUACYlL BYIVI. CIT ﬂ\i}ﬂ‘leNﬂC T
Hec MUecKre (YHUBepCaIbHbIe) MeXMOIEKYJISPHBI . Mpaenu ongcanys B3guMopieiigmguil pMexgy 80
MoJleKyTaMu. [ToTeHInabl 1Tt ONTMCAHS SHEPIUU MEKMOJICKYISIPHBIX BRAMIMOJICHCTBHI B KPHACHCUPPBAHHBIX dpe/iax.

Tema 2. UK-®ypbe-cneKTpocKonns KOHAeHCHPOBAHHBIX Cpe..

TeopeTnueckre OCHOBBI KOJIEOATENBHON CIEKTPOCKOITNH. XapaKTePUCTHUYHOCTh YaCTOT KOJIeOaHM MHOTOATOMHBIX MOJIEKYII.
[TpumeHenus KonedaTeIpHON crieKTpocKonuu. Pypbe-CrieKTPOCKONHs KOHIEHCHPOBaHHBIX cpe. [Ipndopst n
JKCIepUMeHTanbHas TeXHUKA. [IpodonororoBka 06pasoB B pa3jIMUHBIX arperaTHBIX COCTOSTHUSX. MOJIEKYISpHBIA aHaIN3 MO
rnHppakpacHbIM criekTpam norsomeHus. Cnekrpockonusi HIIBO. UK-cniekTpockomnusi NoJuMepoB.

Tema 3. IIposiBIeHHE MeKMOJEKYISIPHBIX B3AHMOAEHCTBUI B MOJIEKYJISIPHBIX CHEKTPaxX KOHAEHCHP 0BaHHBIX
cpen.
[IposiBieHns BaH-[Iep-BaalbCOBCKHX B3aUMOJEHCTBUI B MOJIEKYJISIPHBIX CIIEKTpax (CABHI YacTOT, N3MEHEHHEe UHTEHCHBHOCTEH,
WHIYMPOBaHHbIE NePeX0Ibl, yIIUPEeHHe MOJIoC). MeXaHH3MBbl yIIUPEHHs CIIEKTPAIbHBIX TT0JIOC TOTJIOLIECHUS B
KOHJEHCHPOBAaHHBIX cpefax. THIThl BOZOPOJHON cBsI3H. CIIEKTPOCKOITHS BOJOPOJHOM CcBsi3u. OrpesiesieHne SHEPrun
BOJIOPOJTHOM CBSI3H.
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Tema 4. CieKTp0CKONMSI MOJIEKYJISIPHOTO paccesiHus CBeTa.

Buae! paccesiHust cBeta. OCHOBBI METOJOB KOMOMHALIMOHHOTO M PJIEEBCKOTO paccestHus cBeTa. TeXHMKa CIIeKTPOCKOIUH
KOMOMHAIIMOHHOTO paccesiHust. MeTojibl HenHelriHo# criekTpockonuu KP. Pezonancnoe KP. Boinyxaennoe KP. KorepentHoe
anrtrctokcoBo KP. I'unepkoMOuHaIIMOHHOE paccesiHue. [ MranTckoe KOMOMHAIIMOHHOE paccesiHie CBETA.

Tema 5. DaekTpoHHas a6COPOIMOHHAS CIEKTPOCKONNS KOHIEHCHP OBAHHBIX CPe/I.

Kitaccuukanys J1eKTpoHHBIX NiepexonoB. TunmdaHbie XxpoModopsl. IIpuMeHeHre 3K TPOHHBIX CIIEKTPOB MOTJIOIEHHS.
CTpYKTYpHO-CIIEKTpaIbHbIE KOPPEIALHMU. AHATUTUYECKUE TPUMEHeHU . Anaparypa abCopOLMOHHON CIIEKTPOCKOIHH.
3akonsl (poromerprur. CieKTpoPOTOMETpUIECKUI KOJTMUECTBEHHBIH aHATN3 JBYXKOMIIOHEHTHBIX JKUIKAX CMECEH.

Tema 6. PayopecueHuus u pocdopecueHusa KOHIeHCUPOBAHHBIX CHCTEM.

Knaccndukanms pa3nnasbix BUI0B JoMuHecHeHmn. Pinyopecnennus u pocopecrenms. CrekTpaibHble 3aKOHOMEPHOCTH
MOJIEKYJISIPHOH JIOMUHECIeHINH. [nTenpHOCTh MoMuHecHeHmy. Kunetnka momuHecneHum. Hemoroxpomariueckre
WCTOYHMKY BO30YkKIEHHUS IOMUHECHIeHIMH. CBeTOMIBTPB 1 MOHOXpOMaTopsl. [IpreMHIKH u3iydeHus1. Perucrparms
CIIEKTPOB.

Tema 7. HekoTopble MeTOABI Ia3ePHOM CHIEKTPOCKONUN H CKAHUPYIOIIeil 30H10B 0l MIKP 0 CKOIIHH.

MsuorodoToHHas crieKTpockonust. BHyTpupe3onaTopHast ciekTpockonust. OnTudeckas 3xo-crieKTpockonus. JlazepHas
TIOJISIPM3aLMOHHAs clieKTpocKonus. HenHelHast Ta3epHast ClIEKTPOCKOIHS 0e3 JOMUIEPOBCKOro ympeHus. Jlazepras
nHTepepEeHIIMOHHAs CIIEKTPOCKOMNMS HACHIIEHNM 1. BUIBI M MPUMEHEHHs CKaHMPYIOIIeH 30HJ0BON MUK POCKOITHH.

Tema 8. Mecc6aydpoBcKasi CIIEKTP O CKOMHS
Meccb6ayapoBckas criekrpockornust. Q6uiue nosoxkenus. dpdexkr Meccdayspa. Puzndyeckrue OCHOBBI

mertozaa. Mecc6ayapoBckuii criekTp. OCHOBHbIE MapaMeTphl CIIEKTPOB T'aMMa-pE30HaHCHOTO TOTJIONIEHH s/ PacCestHUS:
W30MEPHBIN XMMUYECKHUI CABUT, TapaMeTp KBaAPYIOJIBHOTO B3aUMOAENHCTBHUSA, MATHUTHOE CBEPXTOHKOE TOJIe Ha sApe.
[IpumeHeHne MeccOayIpPOBCKON CIIEKTPOCKOIUHU JIJIs UCCIIEI0OBAHUsI KOH/IEHCUPOBAHHBIX CPE/l.

Tema 9. MeccOay3poBcKas ClIEKTPOCKONUSI KOHBEPCHOHHBIX JIEKTPOHOB
MeccbayapoBcKasi CIEKTPOCKOIHUsI KOHBEPCUOHHBIX 31eKkTpoHoB (MCK?3). BzaumopeiicTBre 31eKTpOHOB

C BEIICCTBOM. 9H€KTpOHbI KOHBEPCUU U (I)OTOE)IIGKTPOHI)I. CenexTuBHas IO FIIy6I/IHe MeCC6ay9pOBCKaH CIICKTPOCKOIUSA
KOHBEPCHUOHHBIX JIEKTPOHOB: BECOBLIC (pyHKHI/II/I. MeCC6ay3p0BCKaH CIICKTPOCKOINNA KOHBEPCUOHHBIX JIEKTPOHOB C
HCHOJIb30BAHUEM Ia30pa3pAAHBbIX MPONMOPIHUOHAIBHBIX JETEKTOPOB.

Tema 10. Texuuka u metoguka AI'P-3xcnepumenTa.
Meroauka sxkcniepumenta. [IpoxoxaeHue y-aydeid yepe3 NorjioTuTesb. JJuHaMmudecKkui

9KCIIepuMeHT. PacyeT nmapamMeTpoB crieKTpoB noriomeHus. CxeMbl ypOBHEH HEKOTOPBIX MeccOayIpOBCKUX szep. ANnaparypa.
CucreMa JBIKeHHsT MeccOay9IpOBCKOro crieKTpoMeTpa. CrieKTpOMETPHI C TIOCTOSIHHOM CKOPOCThI0. CIIeKTPOMETPHBI €
nepeMeHHOI ckopocThio. Kpuorennas texnuka. TemnepaTypHele namepenus. [IpurotosiieHue 1 XapakTepUCTUKU UCTOYHUKOB.
Mertonpl

AC€TEKTUPOBAHUS. PenaruBucrckue 9KCIICPUMCHTHI. MaruwuTtHble HU3MEpEHUA. I/ICCHCHOBaHI/IH IMPpU BBICOKUX OABJICHUSAX.
MECC6ay9pOBCKaH CIICKTPOCKOMNHUSA 3aJ€PKaHHBIX COBHHHEHHﬁ. BpeMEHHbIe U3MEpEHUA.

Tema 11. IudppaknuoHHbIe METOBI HCCJIETOBAHUS CTPYKTYPBI

T pakMOHHBIE METO/IBI UCCIIEI0BAHUS CTPYKTYPBI TBEPABIX Tel. OCHOBHBIE OHATHSA. [ paKkuys peHTTeHOBCKOTO
m3nyueHus. HeiirpoHorpadus. DnexTponHas qudpaknus. XapaKTepUCTUKA PEHTTEHOBCKOTO, JIEKTPOHHOTO U HEUTPOHHOTO
nziydenusi. OcoOeHHOCTH AM(PAKLIIMOHHBIX METOJJOB B peHTreHorpaduu, 3JeKTpoHorpaduu u HelTpoHorpaduu.

Tema 12. OcHOBHBIE OJI0KEeHNS KpucTaLI0rpadun

OCHOBHBIE TTOJIOKEHUS KprucTauiorpagun. CUMMeTprs KpUCTALIOB. MaKpOCKONMUYEeCKHe CBOMCTBA KPUCTAIUIOB. 3aKOH
TIOCTOSIHCTBA YTJIOB M 3aKOH PallMOHATIBHBIX MTapaMeTpPOB. DJIEMEHTHI TEOPHH POCTPAHCTBEHHOM peneTku. MHaekcsl Muepa.
O6patHas peierka. Onepalyu 1 3JeMEeHTbl CHMMETPHUY KPUCTAIUIOB. DJieMeHThl cumMeTpuu [ u 2 pona. MatpudHsie
npeoOpa3oBaHus cuMMeTpur. Kpucramiorpaguieckue KaTeropiun, CHHIOHUM M CUCTEMBl KoopanHAT. Kitaccsl cuMMeTpuu.
dopmyna cummerpun. MexayHapoausie cMBoJibl. CumBossl [lenduuca. Pemerku Bpapa. VcioBust Beidopa siueek bpasa.
JHudpaxims MUKpOUYaCTHIl KaK OTpakeHHe OT KPHUCTaUIorpauiecKux miockocteid. @opmyina Bymbga-bparra.

Tema 13. PeHTreHOCTPYKTYPHBII aHAIN3

PenrreHocTpyKkTypHbIi aHamu3. OCHOBHI Teopuy AU(PAKIMKI PEHTTEHOBCKOTO M3JIyUeHHsl. AMIUIUTYAA paccesiHusl. PyHKIMs
3JIEKTPOHHOM IUIoTHOCTH. MHTerpan ®ypbe. CTpyKTypHas aMIUITyJa. ATOMHBII (hbakTop paccestHus. [IpaBuiia moracanusi.
dakTopbl, BIUAONIME HA HHTEHCUBHOCTh BTOPMYHOTO M3TydeHus: hakTop JlopeHwa, noasipu3aiMoHHbIA (akTop,
reoMeTpuIecKuil (pakTop, TEMIepaTypHbIi (haKkTop, (pakTop MOBTOPsIeMOCTH, (paKkTop morionieHus. IHTepdepeHImoHHoe
ypaBaenwue Jlays. Ero rpagudeckas uatepnperaus, cpepa Ipanpaa. Yciosue Bynbga-bparra. OcHOBHBIE MOJIOKEHHS
KMHEMAaTHYECKOI TEOPHHU PacCesiHUS PEHTTEHOBCKOTO U3IyveHus. TeXHuKa peHTTeHOCTPYKTYPHOTO aHaJu3,
9KCIIepHUMEHTAJIbHbIE METO/IBI, OCHOBHBIE OJIOKH, TIoJTydaeMast MHGOpMaLysl, ee aHaIu3.

Tema 14. PentrenocnexrpaabHbii (piyopecnenTbli anamn3 (PCPA)
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BeezeHuie B peHTreHOCIEKTPaJIbHBIN (PiTyopeclieHTHbIH aHau3. Mcrounrukn peHTreHoBcKoro usinyueHust B PCOA.
Kiaccudukanys peHTTeHOBCKUX Nepexo/ioB. B3anmoeiicTBie peHTTeHOBCKOro n3ydeHus ¢ BemectsoM. Kitaccuueckas
TEOopHUs MOTJIOIEHU PEHTI€HOBCKUX JIyyeld. OCHOBHBIE y3JIbl CHEKTPOMETPOB PEHTTEHOCHEKTPAILHOTO (DIIyOPECLIEHTHOTO
aHa;mm3a. IHTeHcuBHOCTS IMHMI (pityopectieHnun. KomuectBenHslil anams B PCDA.

5. IIepeyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOmMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM pabOThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKs1, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) dpenepaibHblil yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MO IYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPAaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOYHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B ¢oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPEe/ICTBA;
- KpUTEpHH OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeABbABIIACMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHMH 3aKTI0YeHHBIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMM;

- B mevyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. JlobaueBckoro. OOyyJaronuecs mojy4yanT yIeOHyIo JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHMSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHBbIH yHUBepcuTeT" . [Ipy CONb30BaHUM TEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW JJIsi OCBOSHUS JUCIMIUTHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpaMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

Karasnor 6ubnuorexu KOV - http://kpfu.ru/library/katalogi

KoHcynbraHT cTyaenTa. DiaekTpoHHas onbaroreka TexHuueckoro BY3a. - http://www.studmedlib.ru

Hayunast snexktponnas 6udnroreka eLIBRARY.RU - http://elibrary.ru/defaultx.asp

AnektpoHHo-Ou6MoTeunas cucrema ZNANIUM.COM - http://znanium.com

ek TpoHHO-OubIMoTeuHast cuctema MznarensctBa Jlaus - http://lanbook.com

9. MeToandecKne yKa3aHHSA VIS 00yJAIOMIXCS 10 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Buj pador

MeToanueckue peKoMeHaamnu

JIEKLIANA

HpI/I HarMCaHM KOHCIIEKTa IIGKHI/Iﬁ H€O6XOIII/IMO KpaTKoO, CXeEMAaTU1HO, ITOCJIEA0BATCJIbHO (I)I/IKCI/IpOBaTI)
OCHOBHBI€ ITI0JIOXKEHU A, BBIBOIBI, q)OpMy)IHpOBKI/I, O606IHCHI/IH, BBIICJIATH KIIOYEBBIC CJIOBA, TEPMUHBI. Hogsrle
TEPMUHBI U TIOHATUA COITIOCTABUTD C (I)OpMyJII/IpOBKaMI/I B SQHIUKJIONIENUSAX, CJIOBAPAX, CIIPABOYHUKAX C
BBIIUCHIBAHUEM TOJIKOBAHUI B TeTpalb. O0603HAYNTD BOIIPOCHI, TEPMUHDbI, MATEPHUAJT, KOTOpI)IIjI BBI3BIBACT
TPYAHOCTH, U MTOIBITATbCS HAWTU OTBET B peKOMeHIIyeMOfI JiaTeparype. Ecmu camocTrosTensHO He yaaeTca
pa3o6paTbcsI B MaTtepuale, H€06X0,HI/IMO C(I)OpMyJ'[I/IPOBaTI) BOIIPOC U 3aJaTh MMPENoJaBaTe/Il0 Ha KOHCYJIbTalluN.

J1abopaTOpHbIE
PpadoTHl

Lenb npoBesieHust 1abOpaTOpHBIX paboT: 3aKperUieHre MaTepuaa JIEKIUA U YTeHHsl JIMTePaTyphl; MOJIyYeHre
HpaKTI/I‘{CCKI/IX HABBIKOB pa6OTbI Ha yCTaHOBKaX; OCBOEHHE METOJUK aHAJIN3a 9KCHCpI/IMCHTaJ'IbHLIX JaHHbIX U
BBIUHMCJIEHHUH 110 HUM XapaKTepUCTUK McclieyeMoro oobekTa. K 1abopaTopHbIM 3aHATHSIM JOITYCKAIOTCS
CTy)leHTLI, HpO)lCMOHCTpI/IpOBaBLHI/Ie HCO6XO}1PIMI)Iﬁ ypOBeHb TCOpCTI/I‘{CCKI/IX 3H8.HI/II>i u yCl'ICU_[HO OTBETHUBIIINEC Ha
JIOTIOJTHUTEIbHbIE KOHTPOJIbHBIE BOIPOCH TpernoaaBartesis. O0sS3aTeIbHBIM YCIOBUEM JIONYCKa CTYIEHTOB K
J1abopaTopHOli paboTe sBJISIETCS O3HAKOMJICHHE C TIPABUJIAMU HAXOXK/AEHUsI M paboTH B 1ab0OpaTOpusiX, a TaKxkKe
O3HaKoMJIeHUe U coOumozienne 'TIpaBu TeXHUKY Ge30macHOCTH' . [IJIsi HOArOTOBKY K MPOBEICHUIO 3aHATHI
CTyIeHTaM PEKOMEHJyeTCsl PEe/IBAPUTENILHO U3YUUTh ONMCAHUsI IPHOOPOB U ycTaHOBOK. [1pu nmpoBeneHu pabot
PEKOMEH/IyeTCsl MOJIb30BAThCsl OMMCAHUAMU JIAOOPATOPHBIX PabOT, UMEIOIIMMHUCS B NIEYaTHOM U B 3JIEKTPOHHOM
Bujie. Bee 3aHATHSA, CBA3aHHBIE C TAOOPATOPHBIMU pabOTaMu, IPOBOISTCS O] HETOCPEICTBEHHBIM
PYKOBOJCTBOM MpENoaBaTeIsi WM COTPYIHUKA YueOHO-BCIIOMOTraTeIbHOrO NepcoHaia Kadeapsl.

CaMoCTOSI-
TesbHast padoTa

Bormpocs! 15t caMocTosTeNbHOM paboTHI CTYyAEHTOB, YKa3aHHbIE B paboueil mporpaMme JTUCHUILINHBL,
TIPEe/TIaraloTcsl MPEenoAaBaTelIIMI B HAUaJle N3y4YeH!s] AUCUMILIMHBL. CTyIEeHTH HIMEIOT IPaBo BHIOMpPATh
JOTIOJTHATEIFHO MHTEPECYIOIIME UX TEMBI U1 CAMOCTOSTENIbHON paboThl. KputepusiMu OLieHKH pe3ysIbTaToB
BHEAyIUTOPHOMN CaMOCTOSITEJIbHOW paOOThI CTY/IeHTa SIBJISIOTCS:

- YPOBEHb OCBOCHHSI CTY/ICHTOM YUeOHOTr0 MaTepuala;

- YMEHHUE CTyZIEHTa MCIIOJIb30BaTh TEOPETUUYECKIE 3HAHMS IIPU PEeLIeHUH 3a/1a4;

- 000CHOBaHHOCTb 1 YETKOCTb U3JI0XKEHUS OTBETA;

- opopMIIEeHHE MaTepuaia B COOTBETCTBUH C TPEOOBAHUSIMH.

3a4€T

Pexomennaiuu rmpy nNoaroToBke K 3a4eTy. [Ipy moaroToBke K 3a4eTy HEOOXOAMMO OPUEHTHUPOBATBCS, IPEKIE
BCETro, Ha JIEKLIUH, A TAK)Ke Ha UCTOUYHUKH, KOTOpble pa3OUpaarch Ha CEMUHApaXx U Ha JTaOOPAaTOPHBIX U
IPaKTMYECKHX 3aHATUAX B TEUEHUE ceMecTpa. B kaxxgom Ouiiere Ha 3a4€Te COfepKUTCS [IBa BOIPOCa, KOTOpbIe
OXBaTHIBAIOT CJICAYIOIHE TEMbIL:

1) Unentudukamms euiects o UK-®Pypre-cnekTpam;

2) IIposiBieHNE MEXMOJEKYISIPHBIX B3aUMOASHCTBII B MOJIEKYJISIPHBIX CIIEKTPaX KOHIEHCHPOBAHHBIX Cpel;

3) CniekTpopOTOMETPHYECKII aHAIN3 ABYXKOMIIOHEHTHON CUCTEMBI IO JIEKTPOHHBIM CIEKTpaM MOTJIOMIEHMS;
4) AHaMM3 CIEKTPOB U3JTyYSHUsI ICTOYHUKOB CBETA.

9K3aMCH

[Ipu nmoAroToBke K 3K3aMeHy HEOOXOJMMO ONMPATHCS HA JISKIIMOHHBIN MaTepyal, u3yJarh OCHOBHYIO 1
JOTIOJTHUATEBHYIO JIMTEPATYpPy M0 AUCHMIUINHE. B Kak10M 9K3aMeHAIIMOHHOM OuileTe cofepkaTcs iBa BOIpoca.
Mo Kaxx1oMy BOTIPOCY AOJIKEH OBITH ITOATOTOBJIEH pa3BEPHYTHIN, NCUEPIIBIBAIONINI OTBET. [Ipy HENMoOJIHOM OTBeTe
MOT'YT OBITh 3a1aHbI IOTIOTHUTENIbHBIE HABOSIIE BOIPOCHL.

10. ITepeyensb nHQOPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3YEeMbIX P OCYIIECTBJIEHHN 00Pa30BaTeJLHOI0 MpoIecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXOJUMOCTH)

Crpannua 7 u3 10.
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

ITporpamma cocraBnieHa B cootBeTcTBUH ¢ TpedoBaHusAMU PI'OC BO u yueOHbIM m1aHOM 110 Hanpasienuio 03.03.02 "dusuka”
U poIIo MOAroToBKY "PU3KKa KUBBIX CHCTEM .

SAEKTPOHHBH
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[Iporpamma aucturuivas "®usnyeckre MeTOIb! UCClleIoBaHusl KoHaeHcupoBaHHbIX cpen’’; 03.03.02 "dusuka".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.08.02 ®u3uueckue memoovt UCCACO08AHUSL KOHOEHCUPOBAHHBIX
cpeo

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

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

IIpocuis noaroroBky: PHU3MKa KHUBBIX CHCTEM
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Canex, B. Onruka u dortonuka. [TpuHImMIE 1 TpuMeHeHus: YyeOHoe nocooue: B 2 tomax Towm 1/ B. Canex, M. Teiix, nep. ¢
anr1. B.JI. Jep6os - Jonronpynusiii: Maresiekt, 2012. - 760 c.ISBN 978-5-91559-038-9. - Tekcr : anekrponHsiit. - URL:
https://znanium.com/catalog/product/408129 (nara o6pamenus: 07.05.2024). - Pexxum goctyna: mo noanucke.

2. Canex, b. Onruka u ¢goronuka. [Tpunius! u npumenenust: YueGHoe nocodue: B 2 tomax Tom 2 / B. Canex, M. Teiix, nep. ¢
anry. B.JL. [lep6os - Jonronpynusiii:Uarennekt, 2012. - 784 c. ISBN 978-5-91559-135-5. - Tekcr : anektponHsii. - URL:
https://znanium.com/catalog/product/408131 (nara oopamienus:: 07.05.2024). - Pexxum goctyna: 1o moJImcKe.

3. I'pxeropxenckuii, K. B. OcHOBBI MOJIEKYJISIPHOM CIIEKTPOCKOIHMU: CTIEKTPbI ONITUYECKOT0 HOTJIOIEHHS Y TIOMUHECLICHIIH,
MpUMEHEeHUEe B U3YYCHHH MOTMOKCOMETAIUIATHBIX HAHOKIACTepoB: YuebHoe nocodue / I'pxeropxepckuit K.B., Octpoymko
A.A., - 2-e m3n., crep. - Mocksa: ®munta, U3a-Bo Ypan. yH-Ta, 2017. - 210 c. ISBN 978-5-9765-3083-6. - Tekcr:
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/947274 (nata oopamenus: 07.05.2024). - Pexum gocryna: no
TIOATIHCKE.

4. Ileprament, M. Y. Meropl McclieJOBaHUIA B 9KCIIEPUMEHTaIbHOM (pusuke: YuedHoe nocodue / M.U. [eprameHr. -
Honronpyansiii: Maremnekt, 2010. - 304 c. ISBN 978-5-91559-026-6. - Tekcr : anexTpoHHbIid. - URL:
https://znanium.com/catalog/product/241181 (nara odpamenus: 07.05.2024). - Pexum ocTymna: 1o MoArucKe.

5. Kanmronog, 1. M. Benernue B pusuky siapa u yactull: yuyeOnuk / . M. Karmutonos. - 4-e u3n. - Mocksa: PUSMATIINUT,
2010. - 512 c. - ISBN 978-5-9221-1250-5. - Tekcr: anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbMMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/2189 (mata o6pamenus: 07.05.2024). - Pexxvm goctyna: Ij1sl aBTOPH3. MOJTb30BaTEIeH.

6. Cagenbes, . B. Kypc obieii ¢pusmk : yue6Hoe nocodue : B 5 tomax / U. B. CasesbeB. - 5-¢ uza. - Cankr-IlerepOypr :
Jlansp, 2022 - Tom 5 : KBanToBast ontuka. ATtoMHas pusrka. ®Pusmka tBepaoro tejna. Pru3rka aTOMHOTO siApa U JeMEHTapHBIX
vacruil - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : a5eKTpoHHblI# // JIaHb : 91€KTPOHHO-0MOIOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/210611 (nata obparuenus: 07.05.2023). - Pexum gocryna: ajsi aBTOpU3. MOJIb30BaTENEH.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. Kaman, U. I'. MexmornekynspHble B3auMoaeicTBUA. Pusrueckas UHTepIpeTalysi, KOMIBIOTEPHbIE PacUeThl ¥ MOJIE/IbHbIC
MOTeHIMANbI : yueOHoe nocodue / U. I'. Karuian ; mon penakiueit H. @. Crenanora ; nepeBon ¢ anrmiickoro . C. Be3pykona,
. T'. PsbunkuHa. - 4-¢ uzg. (311.). - Mockga : Jlabopatopus 3Hanui, 2023. - 397 ¢. - ISBN 978-5-93208-648-3. - Tekcr :
3JIeKTPOHHBIHA // JlaHb : 31eKTpoHHO-OMOIMOTeuHast cuctema. - URL: https://e.lanbook.com/book/319208 (mata oOpaiieHus:
07.05.2024). - Pexxum noctyna: 1Jisi aBTOpU3. MOJIb30BaTeNeH.

2. MeTozp! ucciefoBaHus OMUMEPHBIX cucTeM: YuebHoe nocodue / Bmkos C.A., CadgponoB A.I1., Pycunosa E.B., - 2-¢
n31., crep. - Mocksa :®munTa, 2017. - 332 c.: ISBN 978-5-9765-3070-6. - Tekcr : anexTpoHHsIi. - URL:
https://znanium.com/catalog/product/959405 (narta obpamenus: 07.05.2024). - Pexxum goctyna: o noanucke.

3. Jlykos, B. B. ®usnueckue MeTo/ibl MCCiIe0BaHus B XUMuUK: Y4yeOHoe nocoodue / Jlykos B.B., Illep6akos U.H. -
PocroB-Ha-Jlony : OxHbI penepanbhbiil yHuBepcuret, 2016. - 216 c.: ISBN 978-5-9275-2023-7. - TekcT : 3JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/991794 (nara obparuenus: 07.05.2024). - Pexum gocrymna: 1o noirucke.

4. Uponos, U. E. KpanToBas ¢puzuka. OcHOBHBIE 3aKOHHI : yueOHoe nocobue / U. E. Mponos ; xynoxuuk H. A. JlosuHckas, H.
A. Hogaxk. - 8-e m31. - Mocksa : Jlaboparopus 3Hanmi, 2021. - 261 c. - ISBN 978-5-93208-517-2. - TekcT : a1eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/172249 (nata obpamenus: 07.05.2024). -
Pexum moctyna: ajist aBTOpu3. MOIb30BaTeNEH.
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[Iporpamma aucturuivas "®usnyeckre MeTOIb! UCClleIoBaHusl KoHaeHcupoBaHHbIX cpen’’; 03.03.02 "dusuka".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.08.02 ®u3uueckue memoovt UCCACO08AHUSL KOHOEHCUPOBAHHBIX
cpeo

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

Hanpagsnenue nogrorosku: 03.03.02 - dusrika

IIpocpuss noaroroBku: PHU3MKa KHUBBIX CHCTEM
KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON 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.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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