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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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[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) CcTOS-
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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, 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
KOHJIEHCUPOBaHHBIX CPel.
Tema 3. IIposBrieHne MeAKMOJIEKYIIPHBIX
3. |B3auMOJEICTBII B MOJIEKYJIAPHBIX CIIEKTPax 7 6 0 0 0 8 0 9
KOHJIEHCUPOBaHHBIX Cpel.
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
13.|Tema 13. PeHTreHOCTpYKTYpHBII aHAIU3 8 4 0 0 0 12 0 4
Tema 14. PeHTreHOCTIEK TpaTbHBINA
14. ¢ryopecuentHsiit anammns (PCDA) 8 4 0 0 0 12 0 4
lToro 64 0 0 0 106 0 80
DAEKTPOHHBH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBenenue. Me:kMoJieKyJasspHble B3aUMO/1eHCTBUSI B KOHJIEHCHPOBaHHBIX Ccpe/ax.
KonnencupoBanHoe coctosHue BemecTsa. Kitaccudukaysa MexxMoIeKyIsapHbIX B3auMoeiicTeuil. Crenudpudeckue u

Hecnelpdryeckue (YHUBEpCaIbHbIE) MEXKMOJIEKYJIsIpHbIE B3aUMOEHCTBYs. Mozieny onvcaHust B3aMMOJEHCTBUI MEX/Ty
MoJieKkyJaaMu. TToTeHIrab! Ist ONMCaHus SHEPTHY MEKMOJIEKY ISIPHBIX B3aMMOJIEHCTBHUI B KOHJIEHCUPOBAaHHBIX Cpe/iax.

Tema 2. UK-®ypbe-crnieKTpocKonus KOHAeHCHPOBaHHBIX Cpe/I.

Teopernueckre OCHOBBI KOJIEOATENBHON CIIEKTPOCKOITUH. XapaKTepPUCTUUYHOCTb YaCTOT KOJIeOaHMii MHOTOATOMHBIX MOJIEKYII.
[IpumeHenus KonedarenbHON CrieKTpocKonuu. Pypbe-CrieKTPOCKONHs KOHAEHCUPOBaHHBIX cpej. [Ipudopsl n
JKCrepuMeHTabHas1 TeXHUKa. [IpodonoaroroBka 06pasLoB B pa3IMUHbIX arperaTHbIX COCTOSTHUSAX. MOJIEKYJISpHBINA aHAU3 MO
uH(ppakpacHbM criekTpam noriiomenus. Criekrpockonust HIIBO. UK-criekTpockornisi MoJammMepoB.

Tema 3. IIposBieHne MeKMOJIEKYISIPHBIX B3AHMO/€HCTBUI B MOJIEKYJISIPHBIX CHEKTPaX KOH/IeHCHP 0BaHHBIX
cpen.

[posiBeHus1 BaH-Iep-BaabCOBCKUX B3aMMOJIEHCTBHUI B MOJIEKYJISIPHBIX CIIEKTpax (CABUT 4acTOT, M3MEHEHHE MHTEHCUBHOCTEH,
WHIyLIMPOBaHHbBIE TIEPEX0/bl, YIIMPEHHE 1M0JI0c). MexaHU3MBbl YIIUPEHHs CTIEKTPATIbHBIX MOJIOC ITOTJIOIEHHUS B
KOHIEHCUPOBAHHBIX cpesiax. Tumbl BogopoaHou cBsa3u. CrieKTpOCKONHsI BOAOPOAHON cBsi3u. OnpeeneHre SHepruu
BOJIOPOJIHOM CBS3U.

Tema 4. CneKkTpocKoOnus MOJIEKYJISIPHOTO paccesiHusI CBeTa.

Bunpt paccesinus cera. OCHOBBI METO/IOB KOMOMHAIIMOHHOTO U P3JIEEBCKOIO PacCesiHUsI cBeTa. TeXHUKa CIIeKTPOCKOITHH
KOMOMHALIMOHHOTO paccesiHust. Metonpl HenmHenHow criekTpockornuu KP. Pezonancnoe KP. Boinyxnennoe KP. KorepentHoe
anTrcrokcoBo KP. I'nnepkomOuHaionHoe paccesinvie. [ mrantckoe KOMOMHAIIMOHHOE paccesiHie CBETa.

Tema 5. DaeKTpOHHASA A0COPOIMOHHAS CIEKTPOCKONUS KOHIEHCUPOBAHHBIX CPe .

Kuaccudukanms 31eKTpoHHBIX epexofoB. Tunuynele XxpoModopsl. [IpruMeHeHne 3JIeKTPOHHBIX CIIEKTPOB MOTJIOIIEHHS.
CTpyKTYpHO-CIEKTpaJIbHble KOPPESILMA. AHAIMTHYECKUE TIPUMeHeHHs. AnnapaTypa abCcopOLHOHHON CIIEKTPOCKOITHH.
3akonbl poromerpur. CrieKTpopOoTOMETPUUECKUI KOJTMUYECTBEHHBIN aHAIN3 IBYXKOMIIOHEHTHBIX KUIKUX CMECEH.

Tema 6. PuyopecueHus u poccopecueHIHs KOHIEHCHPOBAHHBIX CHCTEM.

Krnaccudukarms pa3nndHeix BUIOB JoMuHecleHIun. Piayopecrenims u ¢pochopecteriys. CriekTpaibHble 3aKOHOMEPHOCTH
MOJIEKYJISIPHOH JIIOMHHECLIEHIIMH. [[TMTeIbHOCTh MoMHUHecHeHInH. KuHeTnka soMuHeceHmy. HemoHoXxpomaTnyeckue
UCTOYHHMKH BO30YKJeHus JiioMmuHecHeHInH. CBeTouabTpsl 1 MoHOXpoMaTopsl. [IpueMHuky uznydenusi. Perucrparys
CIIEKTPOB.

Tema 7. HekoTopbie MeTOabI Ja3ePHOI CIIEKTPOCKONNH H CKAHUPYIOIIEil 30H10B 0l MHKP O CKOIIHH.

MHorogoToHHas crnieKTpockomus. BHyTpupe3onatopHas criekTpockonus. Onrudeckas 3Xo-ClieKTpockonus. JlazepHas
HOJIIPU3ALMOHHAs CIIeKTpocKonus. HenvHeliHas Ja3epHas CieKTpocKonus 6e3 AONIIepoBCcKoro ymupenus. JlasepHas
MHTep(dEpeHIIMOHHAS CIIEKTPOCKOITHS HACHIEH!sI. Bupl 1 mpuMeHeHus CKaHUpyIoIel 30HA0BOH MUKPOCKOIHUH.

Tema 8. MeccOayapoBcKas CHEKTPOCKOMHUS
Meccb6ayapoBckas criekrpockonust. O6uiue nosoxenus. dpdekr Meccdayspa. Pusndyeckre OCHOBBI

METOoaa. Me€C6ay9p0BCKI/Iﬁ CIICKTDP. OCHOBHbBIE apaMeTphbl CIIEKTPOB raMMa-pe€30HAHCHOT'O HOFJ'[OHIEHI/IH/ pacceaHud:
I/I3OMepH]>II71 XAMUYECKHI CABUT, ITapaMETP KBAAPYIIOJIbLHOI'O B3aHMOHeﬁCTBHH, MAarHuTHOE CBEPXTOHKOE IIOJIE HA ApE.
HpI/IMEHEHI/Ie Mecc6ay3pOBc1<0171 CIICKTPOCKOIUU IJId UCCIIEAOBAHNA KOHACHCUPOBAHHBIX CPE.

Tema 9. Mecc6ayspoBcKkasi CHEKTPOCKONUSI KOHBEPCHOHHBIX 3J1eKTPOHOB
MeccbayapoBcKasi CIEKTPOCKOIHsI KOHBEPCHOHHBIX J1eKTpoHoB (MCK?). BaanmopeiicTBre 31eKTpOHOB

C BELIECTBOM. DJIEKTPOHBI KOHBEPCUH 1 (POTOJIEKTPOHBI. CeNleKTUBHAs 110 TIIyOMHe MeccOaydpOBCKasi CIIEKTPOCKOIHS
KOHBEPCHUOHHBIX JIEKTPOHOB: BecoBble (PyHKIMH. MeccOayspoBCcKast CIIEKTPOCKOINSI KOHBEPCUOHHBIX JIEKTPOHOB €
HCIIOJIb30BAHUEM ['a30pa3psIHBIX MPOMOPIMOHATIBHBIX JETEKTOPOB.

Tema 10. Texanka u meroquka AI'P-3kcnepumenra.
Meronuka skcriepumenTa. [IpoxoxaeHue y-ydei dyepes MmorioTutens. JuHaMudecKuit

9KCIIepUMEHT. PacueT mapamMeTpoB crieKTpoB norjiomieHuns. CXeMbl YpOBHEH HEKOTOPBIX MeccOaydpOBCKUX siep. Amaparypa.
Cucrema JBIKEHUsT MeccOayIpOBCKOTo criekTpomMeTpa. CHEeKTPOMETPHI C IIOCTOSTHHOW CKOPOCThI0. CIIEKTPOMETPHI C
NepeMeHHo ckopocThio. Kprorennas texHuka. TemnepaTypHbie uaMepenus. [IpurotosiieHre U XapakTepUCTUKYA UCTOUHUKOB.
Mertonpl

JeTeKTUPOBaHUs1. PeJIITUBICTCKUE SKCIIEpUMEHTH. MarHuTHele u3mepenusi. MicclieoBaHuUsI MPU BHICOKUX JIABJICHUSIX.
Mecc6ayapoBcKasi CIeKTPOCKOIUSI 3a/IepKaHHbIX COBIaeHUi. BpeMeHHbIe U3MepeHuUsl.
Tema 11. IudppakumoHHbIe METObI HCCJEJOBAHUS CTPYKTYPbI

JudpakiimoHHbIe METO/IbI UCCIIE0OBAHMS CTPYKTYPBI TBepAbIX Tel. OCHOBHBIE MOHATHSA. Judpakiius peHTTeHOBCKOrO
uznydyenus. Hefitponorpagus. nekTpoHHast tudpakiivsi. XapaKTepUCTUKU PEHTI€HOBCKOIO, JIEKTPOHHOTO U HEUTPOHHOTO
u3nydeHusi. OcoOeHHOCTH U PaKIIMOHHBIX METOIOB B PEHTreHOrpauu, 31eKTpOHOrpadru U HeUTPOHOTpaduH.

Tema 12. OcHOBHbIE MOJIOKEeHUsI KpHcTaLIOrpadun

3 A
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OcHoBHBIE NOJI0KEHUA KpucTautorpacpun. CumMmeTpus KpucTajuioB. MakpockonMueckre CBOMCTBAa KPUCTAJUIOB. 3aKOH
MOCTOSIHCTBA YIJIOB U 3aKOH PALIMOHAJILHBIX ITApaMeTPOB. DJIeMEHTHl TEOPUU MPOCTPAaHCTBEHHON pereTku. MIHaekcel Munepa.
O6patHas pemerka. Onepalyy 1 3J1eMEeHThl CHMMETPHUM KPUCTAIUIOB. DJieMeHTh cumMeTpuu [ u 2 pona. Marpudssle
rpeobpa3oBaHus cuMMeTpuu. Kpucrauiorpagudeckue KkaTreropum, CHHTOHMM U CUCTEMBI KoopauHart. Kiaccel cuMmerpun.
dopmyna cummerpun. Mexaynapoauasie cuiMBoJibl. CumBossl [lendumca. Pemerku Bpapa. Vcinosust Beibopa siueex bpasa.
Judpakius MUKpoUyacTHLl Kak OTpaxkeHHe OT KpUcTaulorpacudeckux miockocreid. @opmyia Byssga-bparra.

Tema 13. PeHTreHOCTPYKTYPHBIN aHAJU3

PentreHoctpykTypHblit aHain3. OCHOBBI TeOpUU AWM PAKIMUA PEHTTEHOBCKOTO U3JTy4YeHusl. AMIUIMTYAa paccesiHusl. PyHKims
3JIeKTPOHHOH MoTHOCTU. UHTerpan ®ypbe. CTpyKTypHasi aMIUIUTyJa. ATOMHBIA (hakTop paccesiHust. [IpaBuia noracanus.
DakTOpbI, BAUSAIOIIME HA MHTEHCUBHOCTh BTOPUYHOTO U3TydeHust: pakTop JlopeHia, noaspusaiioHHbli (akTop,
reoMeTpudecKuii (pakTop, TeMnepaTypHbiid (pakTop, akTop NOBTOPSEMOCTH, (hakTop noryoiieHus1. MHTtepdepeHImoHHoe
ypasHenue Jlays. Ero rpadudeckas unrepnperanus, cpepa dpanbaa. Ycnosue Bynba-bparra. OcHOBHBIE MOJIOKEHUS
KUHEMAaTU4eCKON TeOPUU paccesiHUsl pEHTTEHOBCKOro U3ilyueHus. TeXHUKa peHTIeHOCTPYKTYPHOTO aHaJu3,
9KCIEepPUMEHTANIbHBIE METOIbI, OCHOBHBIE OJIOKH, MOJTyyaeMasi ”HpOopManusl, ee aHaju3.

Tema 14. PentrenocnexrpaJbHbliii dpiryopecunedTHsiil anaans (PCPA)

BeezeHue B peHTreHOCIEKTpaJIbHBIH (piIyopeclieHTHbIH aHaau3. MIcTouHUKM peHTreHOBCcKoro u3inydeHus: B PCOA.
Kiaccudukanys peHTTeHOBCKUX Nepexo/ioB. B3anumoneiicTBie peHTIeHOBCKOro U3IyueHus ¢ BeujectBoM. Kiaccuueckas
TeOopHsl MOTJIOIIEHHU PEHTI€HOBCKUX JIyyeid. OCHOBHBIE y3JIbl CHEKTPOMETPOB PEHTTEHOCHEKTPAIBHOTO (DJIyOPECLIEHTHOTO
aHa;mm3a. IHTeHcuBHOCTB JIMHMI (piiyopecuennnn. KomuectBenHslil ananus B PCOA.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJalomMXCcsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTtust. CamocrosiTenpHas paboTa MojIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHas paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHB, TaK U MIPOPadOTKY TeM (pa3JielsioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU PadOTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPaBOYHYIO JINTEPATYPY, BHIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKpeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABHIKOB,
TOTOBSITCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ JEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCYIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTypbl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIiero oopa3oBanus Poccuiickoii ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepceTBa odpasoBanust Poccuiickont Penepanmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeICHUI "

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

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHNS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) henepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OoH/] OLIEHOYHBIX CPEe/ICTB M0 JUCIUILIHHE (MOIYJII0)

®DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTI0) BKIJIIOYAET OIIEHOYHBbIE MaTepHAaJIbl, HAITPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallH.

B (oHE O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTMHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHHILTAHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /IJ1s1 KaXKJI0TO OLIEHOUYHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYadA TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

SAEKTPOHHBH
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7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUTUIMHBL (MOJLYJIs) TIPEATIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYaIOIIMMCS B OTHOM M3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIUOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes s IMu;

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yvaromnpecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C MPaBWJIaMH 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI000H TOYKM NPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTEIBHOMN TUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi U3 Yucia JiMl, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JI/IsI OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIs), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi noroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KoMIUTeKToBaHus ¢oHoB Hayunoit 6momiorexkun KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

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

KoHcysbTaHT cTyieHTa. DileKTpoHHas1 OMOIMOTeKa TexHrmYeckoro BY 3a. - http://www.studmedlib.ru

Hayunas snexktponHas 6u6noreka eLIBRARY.RU - http://elibrary.ru/defaultx.asp

DnekTpoHHO-O6MbHoTeyHas cucrema ZNANIUM.COM - http://znanium.com

DrekTpoHHO-OMbMOTeuHast cuctema Mnarenscrea Jlans - http://lanbook.com

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOESHUIO JUCHHUILIAHBI (MOXyJIsT)

Bujg paéot

MeToanuecKue peKoMeHIanun

JIEKLIAN

Ipyn HanMcaHUK KOHCIEKTA JIEKLUIA HEOOXOAMMO KPaTKO, CXeMAaTUYHO, MOCIIeJOBaTeNbHO (PMKCHPOBATh
OCHOBHBIE MIOJIOKEHMSI, BHIBOABI, (DOPMYIMPOBKH, OOOOIIEHH S, BHIIEIATH KJIIOUEBbIE CJIOBA, TePMUHBL. HoBBIE
TEPMUHBI ¥ TOHATHUS CONOCTABUTh € (POPMY/IMPOBKAMH B SHIMKJIONEAUSX, CIOBAPSIX, CIIPABOYHUKAX C
BBIITMCHIBAHMEM TOJIKOBAaHUH B TeTpaab. O003HAYNTh BOIIPOCH], TEPMHHBI, MATEPHaJl, KOTOPBII BbI3BIBAET
TPYAHOCTH, U MOMbITAThCS HANTH OTBET B pEKOMEHyeMoil tuteparype. Eciu camocTosiTeNbHO He yiaercs
pazo0parbcs B MaTepHae, Heo0X0auMo chOpMyJIMPOBaTh BOIIPOC U 3a1aTh MPETIOAABATENI0 HAa KOHCYJIbTALUH.

J1ab0paToOpHbIE
paboThI

LICJ'II) MMpOBEACHUA J'Ia60paT0pHI)IX pa60T: 3aKpCIICHUE MaTepHraJia J'IEKI_[I/Iﬁ 1 YTCHUA JINTEPATYPLI; TOJTYICHUE
MPAKTUYCCKUX HABBIKOB pa6OTI)I Ha YCTaHOBKAX; OCBOCHUE METOAUK aHAJIN3a IKCIICPUMCHTAJIbHBIX TdHHBIX U
BBIYUCJIEHUI 1I0 HUM XAPAaKTEPUCTUK UCCITIEAYEMOT'O obwekTa. K Ha60paTOpHLIM 3aHATUAM OOIMYyCKAOTCA
CTYACHTBI, IPOAEMOHCTPUPOBABIINE HeO6XO)1HMbIﬁ YPOBEHb TECOPETUIECKUX 3HAHUU U yCenHoO OTBETUBIINE Ha
JOIOJHHUTEJIbHBIE KOHTPOJIbHBIE BOIIPOCHI IIpEerogaBaTesid. O0s3aTeIbHBIM YCJIOBUEM JOITyCKa CTYACHTOB K
Ha60paT0pH0ﬁ pa60Te ABJIACTCA O3HAKOMIJICHUE C ITPABUJIAMU HAXOKIACHUA U pa6OTI>I B na60paT0p1/IHx, a TaKXKe
O3HAKOMJICHUE 1 CO6J'IIO,HCHI/I€ 'HpaBI/IH TEXHUKHU O€30MaCHOCTH . IIJ'[H TNOATOTOBKHU K MPOBEACHUIO 3aHITHI
CTYAC€HTaM PEKOMEHAYETCA MPEABAPUTEIIbHO U3YUYUTh OINMMCAHUSA l'[pI/I60pOB 1 YCTAaHOBOK. HpI/I IpOBEACHNN pa60T
PEKOMEHAYETCA MOJIb30BATbCA OIMMMCAHUAMU na60paT0prlx pa60T, HUMCIOIMMMUCSA B IEYATHOM U B JICKTPOHHOM
BUIEC. Bce 3aHATHUA, CBA3aHHBIC C HaéOpaTOpHHMI/I pa6OTaMI/I, MMPOBOAATCH MOA HEIMMOCPEACTBEHHBIM
PYKOBOJCTBOM IIpENIoAaBaTe]id WiIN COTPYyAHUKA yLIe6HO-BCHOMOFaTeJ'[I>HOI"O nepcoHalia Ka(l)eﬂpbl.

CaMOCTOsI-
TenbHas paboTa

Bonpocs! 17151 caMOCTOSATENBHOM paboThl CTYJEHTOB, YKa3aHHbIE B pabouell porpamMMe AMCLUILIMHEL,
[IpeJIaraloTcs MpernoAaBaTe/ MU B Hauajle U3y4eHns1 JUCLUIUIMHBL. CTyIeHTHl UMEIOT IIPaBO BHIOUPATh
JOTIOJTHUTEIbHO MHTEPECYIOIIHE UX TEMBI IS CAMOCTOATENbHOM padoThl. KpuTepusiMu OLIEHKH pe3yJIbTaToB
BHEAyJUTOPHOW CaMOCTOSATEIbHON paOOThI CTYCHTA SIBJISIOTCS:

- YPOBEHb OCBOEHHSI CTYIEHTOM YUeOHOT0 MaTepuaa;

- YMEHHUE CTyEHTa UCIIOJIb30BaTh TEOPETUUECKIE 3HAHU IIPU PELIEHUH 3a]ad;

- 000CHOBAaHHOCTb ¥ Y€TKOCTb U3JIOXKEHUS OTBETA;

- o(popmiIeHHE MaTepraia B COOTBETCTBHY C TPEOOBAHUSMH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT PexkoMeHanumu rmpu MoAroToBKe K 3a4eTy. [Ipu moAroToBKe K 3a4eTy HEOOXOIMMO OPHEHTHPOBATHCS, TIPEKIE
BCETO, Ha JIEKIINH, a TAKXKe Ha UICTOYHUKH, KOTOPbIe Pa3OMpalIuCch Ha CEMUHAPaxX U Ha JIAOOPATOPHBIX U
TIPAKTUIECKUX 3aHATHSX B TeUEHHE ceMecTpa. B kaxaom OuieTe Ha 3a4€Te COIEePKUTCS JIBa BOITPOCa, KOTOPbIE
OXBATHIBAIOT CJIEYIOIIUE TEMBI:

1) Unentudukanus semects no UK-Pypre-cnektpam;

2) [IposiBieHre MeXMOIEKYISIPHBIX B3AaUMOJEHCTBUI B MOJIEKYJISIPHBIX CIIEKTPaX KOHACHCUPOBAHHBIX Cpell;

3) CniekTpohOTOMETPUUECKUI aHATI3 IBYXKOMIIOHEHTHOI CUCTEMBI 10 JIEKTPOHHBIM CIIEKTPaM IMOTJIONIEHUST;
4) AHanu3 CIIEKTPOB U3JTY4YEeHHUsI UICTOYHUKOB CBETA.

9K3aMeH ITpy noaroToBKe K 9K3aMeHy He0OXOAMMO ONMPAThCS Ha JIEKLMOHHBIA MaTepra, H3y4aTh OCHOBHYIO U
JOTIOTHUTENBHYIO JITEPATYpPy 10 AUCLHMILIMHE. B Kaxk10M 9K3aMeHAIIMOHHOM OWileTe coaepkaTcs Ba BOIIpoca.
IMo kaxmEoMy BOITPOCY HOJKEH OBITh OATOTOBJIEH PAa3BEPHYTHIM, NCUEPIILIBAONIMI OTBET. [Ipy HENoIHOM OTBeTe
MOTYT OBITh 33/IaHBI OTIOJHUTEIbHbIE HABOJAIIHE BOIPOCHI.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne o6pa3OBaTeanoro mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 1151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyma
B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIIOB.

MynbTuMeniiHas ayAUTOPUSI.

Crenanu3upoBaHHasi 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUE€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydaltd MH(OOPMALUIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC TPOrpaMMHBLIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00Pa30BaTebHBIX TEXHOJIOTHH [Uis Tiepeaauyn nHGOpPMAIMK, OPraHU3aluK Pa3IniHbIX (hopm
MHTEPAKTUBHOM KOHTAKTHOM pabOThl 00y4aloIerocs ¢ MpernojiaparesieM, B TOM uciie BeOMHAPOB, KOTOPbIe MOTYT OBbITh
KCIIOJIb30BAHbI JIJISI TPOBE/ICHUsI BUPTYAJIBHBIX JIEKIIUI C BO3BMOXHOCTBIO B3AaMMOJICUCTBHSI BCEX YYACTHUKOB JUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAIaMH U 3alUThI BHITOJIHEHHBIX PaboT, MPOBEICHUsI TPEHUHIOB,
OpraHM3alK KOJUIEKTUBHOM padoTHI;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

[Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PI'OC BO u yue6HbsM tutanoM no Harpasiennio 03.03.02 "dusuka”
U IpouiTio NOAroToBKY "PU3MKa KUBBIX cUCTEM".

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
Crpanuna 9 uz 11. T

¥



[Iporpamma aucturuivas "®usnyeckre MeTOIb! UCClleIoBaHusl KoHaeHcupoBaHHbIX cpen’’; 03.03.02 "dusuka".
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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: 07.05.2023). - Pexxum goctyna: o noanmcke.

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:: 07.05.2023). - 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: 07.05.2023). - 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: 07.05.2023). - Pexum gocTymna: 1o noAarucKe.

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: 07.05.2023). - Pexxum moctyna: Iyl 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:
07.05.2023). - Pexxum goctyna: a1 aBTOpHU3. N0Jb30BaTeeH.

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 (nara obpamenus: 07.05.2023). - Pexxum noctyna: 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: 07.05.2023). - 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 cuctema. - URL: https://e.lanbook.com/book/172249 (nata obpamenus: 07.05.2023). -
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 oOpa3oBaTesibHON nporpamme: 2023

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.

Crpanyna 11 u3 11.



http://www.tcpdf.org

