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IMporpamma auctuiiHb "KBaHTOBOXMMIYECKOE MOAIETMPOBAHNE MEKMOJIEKYIISIpHBIX B3anMopeicTeuii"; 03.04.02 "dusnka".

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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IMporpamma auctuiiHb "KBaHTOBOXMMIYECKOE MOAIETMPOBAHNE MEKMOJIEKYIISIpHBIX B3anMopeicTeuii"; 03.04.02 "dusnka".

[porpammy muctmIuHb paspadoran(a)(u): goueHt, K.H. CaBocruna JL.U. (Kadenpa ¢puznku MosekyIsipHBIX CHCTEM,
Ortaenenue ¢pusukm), Liudmila.Savostina@kpfu.ru

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:

- OCHOBbI KBAHTOBOMEXAHUYCCKOI'O OIMUCAHNUA MOJICKYJIAPHBIX CUCTEM: METO/AbL XaprI/I-q)OKa " TeOpUn (I)yHKIII/IOHaHa
IINIOTHOCTH;

- (pu3MYECKHE OCHOBBI M KBAHTOBO-XMMHUECKOE OMMCaHUE pacyeToB onThyeckux cnekTpos: MK, Paman, noriomenus,
JIOMUHECLIEHIIUM, KPYTOBOT'O JUXPOU3Ma;

- (pu3MUECKME OCHOBBI M KBAHTOBO-XMMMUECKOE ONUcaHue pacyeros napamerpos IIIP u AMP cnekrpos.
JloKeH yMeTh:

- BHIOpaTh MPaBUJIbHBLA YPOBEHb TEOPUH A/II KBAHTOBO-XMMHUYECKOTO pacyeTa MOJIEKYJISIPHBIX CUCTEM;

- IPOBOJUTH TEOPETHUECKUE PACUETHI ONITHYECKUX CIEKTPOB, MCIOJIb3Ys HeaMNupHuieckue Metoas! 1 meton DFT;
- MPOBOJMTH TeopeTHueckue pacueTsl napamerpor IIIP u AMP cnektpos.

JlomxeH Bl1afeTh:

- IPaKTUYECKIMH HaBbIKaMH B 00JIaCTH pacyeTa ONTHYECKMX cleKTpoB 1 rnapameTpoB DIIP u IMP criektpoB B ra3oBoit
(haze u c yuerom pacTBopuTens;

- YMEeTh UHTEPIIPETHPOBATH NOJTyUeHHBIE (pacCUMTaHHble) AaHHbIE B IMP criekTpocKkomnmuu, B ONTUYECKOU 1 MOJIEKYJISIPHOI
CIIEKTPOCKOINY;

- OCHOBHBIMH METO/IaMH, CIIOCOOaMH 1 CPEACTBAMH TIOJIyUYeHHsI, XpaHEHUsI ¥ IepepadoTKX MH(pOpMaLWY;
- BJIaJIeTh HABBIKAMHU PA0OTHI C KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBJieHUs1 HH(OpMaIIien;
- BJIaIeTh HaBbIKAMHU paOOTHI ¢ y4eOHOH U HayYHOM JIMTEpaTypoi.

2. MecTto nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.01.01 Juciurivzel (Mogyin)" oCHOBHOHN npodheCCUOHATIbHOI
obpasoBartesibHOI mporpammbl 03.04.02 "Pusrika (Pusnka MepcrieKTUBHBIX MATEPUANIOB)" U OTHOCUTCS K JUCIMIUIMHAM 110
BIOOpY yactu OITOII BO, popmupyemoii yuacTHUKaMHU 00pa30BaTeIbHBIX OTHOILICHUI.

OcpauBaercs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM qUCHATLIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0yuamuxcst

O6m1asi TPyIOEMKOCTh OUCIATUIMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 24 yaca(oB), B TOM YKCJIe JIEKIUK - 12 yaca(OB), MpakTHUUYeCKUe 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast pabota - 30 vaca(oB).
KouTposns (3auét / 2x3amen) - 18 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUTUIMHBL: SK3aMeH BO 2 ceMecTpe.

4. Conep:xaHue JVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BU10B y'-ICGHLIX 3aHATHN

Crpannna 3 u3 9.




IMporpamma auctuiiHb "KBaHTOBOXMMIYECKOE MOAIETMPOBAHNE MEKMOJIEKYIISIpHBIX B3anMopeicTeuii"; 03.04.02 "dusnka".

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-

HX TPYJA0EMKOCTb (B yacax) CTOSI-

N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. OCHOBBI KBAHTOBO-XHMHYECKOTO
1. [mopemupoBanus: Heammupuueckuid 1 DFT metomer | 2 4 0 4 0 0 0 6

Tema 2. dusmuecKkre OCHOBBI

2. |[KBaHTOBO-XMMHUYECKHX PACYETOB ONMTHUYECKUX 2 4 0 4 0 0 0 12
CIEKTPOB
Tema 3. Pusznueckue OCHOBBI

3. [KBaHTOBO-XMMHYECKHMX PACU€TOB MapaMeTpOB 2 4 0 4 0 0 0 12
cnektpoB DIIP u AMP
Toro 12 0 12 0 0 0 30

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYyJIs1)
Tema 1. OCHOBBI KBAHTOBO-XHMHY€ECKOT0 MOgenpoBanns: Heammupuueckuii 1 DFT meToab1

OCHOBBI KBAHTOBO-XUMHYECKOr0 MojieiupoBanust: Heammuprueckuit 1 DFT metoast. ¥V pasuenue [pemunrepa. [pubnmkenus
JUIs1 MHOrOYacTH4HbIX cucteM. [Tpubnmxkenue Xaprpu-Poka. YpaBuenue Xaprpu-Poka-PyraaHa. Yder 3/1eK TpoHHOM
koppensuun. OcHOBHBIE TeopeMsl Teoprn (pyHKnoHana mioTHoct (DFT). Vpaeuenust Kona-1llema. basucHbie BOJTHOBBIC
byHKIIMK: onpeneneHye, cocTaB U Kiaaccupukanys. PyHKIMOHAIbI ITIOTHOCTH: ONpeeseH!e, COCTaB U KJIacCu(puKanms.

Tema 2. ®Pu3nuecKne 0CHOBbI KBAHTOBO-XHMIYeE CKHX pPacue€ToOB ONITUHYECCKUX CIIEKTPOB

Pu3MYecKre OCHOBbl KBAHTOBO-XUMUYECKUX pacueToB ontuyeckux crnekrpos: UK, Paman, Y®, CD. OcHoBHBIE OlpeieeHust
ATOMHOM U MOJICKYJISIPHOU CIIEKTPOCKOIHU: COOTHECEHHE AUAa30Ha JacTOT JIEKTPOMArHUTHBIX BOJH BHJIaM CIIEKTPOCKOITUH,
yCJIOBHE pe30HaHCa, CTPYKTYpa aTOMHBIX M MOJIEKYJISIpHHIX ypoBHel. Kitaccndeckast Teopust UCITyCKaHUSI, TIOTJIOMIEHAS U
paccesiHUs U3i1y4deHHs. 3aKOHbI CBETOIOMIOEHUSI. KBaHTOBOMEXaHUUECKUE OCHOBBI IPOMCXOXKIEHHS CIIEKTPOB.
MNupakpacHbie CIIEKTPBI: OCHOBHBIE MEXaHU3MbBI 00pa30BaHUs, PaBUIa 0TOOpA, KBAHTOBO-XUMHUECKHI TIOAXO/ K pacueTaM
criekTpoB. CrieKTphl KOMOMHAIIMOHHOTO paccesiHust (PaMaHOBCKHUE CIIEKTPBI): OCHOBHbBIE MEXaHU3MbI 00pa30BaHus, TPABHUIIA
0TOOpa, KBAHTOBO-XMMHUYECKUI MOAXOA K pacyeraM CrieKTpoB. CIIeKTphl MOTJIOMICHHS U JTIOMUHECIICHITH: OCHOBHBIE
MeXaHU3Mbl 00pa30BaHUSI, IPaBKUIa OTOOPA, KBAHTOBO-XMMUYECKHI MMOJXO/ K pacyeram crieKTpoB. CHeKTpbl KPyroBOro
JVIXpOU3Ma: OCHOBHBIE MEXaHI3MbI 00pa30BaHMs, IPaBIJIa 0TOOPA, KBAHTOBO-XMMHUYECKHUI MOAXOM K pacyeTaM CIIeKTPOB.

Tema 3. Pusnyeckue 0CHOBbI KBAHTOBO-XMMHYeCKNX pacyeToB napameTpoB cinekTtpos IIIP u AMP

dusznUecKre OCHOBbI KBAHTOBO-XUMUYECKOT0O pacyera napamerpos cekTpoB DIIP u AMP. OcHOBHbIE OIOKEHUS
criektpockornuu IMP u DITP: KBaHTOBO-MeXaHUYECKOe ONMCAHKE SIBJICHUM, YCTIOBUsI HAOIOICHUS SIBJICHHUH, paBuiia 0TO0pa,
MEXaHW3MBI peJlaKcaly (CITIH-PENIeTOYHAS ¥ CIIMH-CITHHOBAS ), KOHCTaHTA SKPAHUPOBAHUS, XUMUIECKUE CIBUTH.
KBaHTOBO-XMMHYeCKHi TOgxox K pacyetam napamerpo DIIP n IMP criekTpoB: BHIOOP ypOBHSI TEOPHH, STAIIbl BBIUMCIICHNSI.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJarommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenmocpeAcTBeHHOro yuactust. CamocrosTesnpHas paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX ¥ HA BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO0 paboTy. CamMocTosiTesbHast paboTa 00yYaloIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHB, TaK U TPOpadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YJaIOIMEcs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTuIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHON padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METOIMYECKOI INTepaTypoil M SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHU3alUK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH O 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajlaBpuara, mporpaMmMaM ClrielMauTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @eneparvin ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszobanust Poccuiickoit ®eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbIX 3aBe/ieHuit"

SAEKTPOHHBH
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IMporpamma auctuiiHb "KBaHTOBOXMMIYECKOE MOAIETMPOBAHNE MEKMOJIEKYIISIpHBIX B3anMopeicTeuii"; 03.04.02 "dusnka".

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

UK cnextpockomnus - http://www.chem.msu.su/rus/teaching/tarasevich-spectr-IK/welcome.html

Jlex1uy o cneKTPOCKONUY SAIEPHOTO MarHUTHOIO PE30HAHCA -
https://www.chem.msu.ru/rus/teaching/ustyniuk-nmr-lectures/welcome.html

IIporpammusii naker ORCA - https://orcaforum.kofo.mpg.de/

9. MeToaunuyecKne YKa3aHUA A 00YUAIOMMXCSA 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Jlex1us - 3TO JIOTMYECKU CTPOIHOE, CUCTEMHOE, INIyOOKOe U SICHOE U3JI0:KeHHe y4eOHOro MaTepuaa.
HasznaveHne coBpeMeHHOH JIEKIIMK B y4eOHOM IIPOIIecce B TOM, YTOOBI TIOMOYb OCBOUTH (DYHAAMEHTAJIbHbIE
poGJIeMBl Kypca, OBJIaJIETh METOJAMH HAYYHOTO ITO3HAHMUSL, PEAJIOKITh HOBEHIIINE JOCTHKEHUsT HayYHON
MBbIcTU. B yueOHOM nporiecce JIEKIMs BHITOJIHSET METO0JIOTMYECKYI0, OPraHM3alMOHHYI0 1 MH(OPMALIIOHHYIO
yHkumn. B psne ciyyaes sieK1ys sBIsIETCS] OCHOBHBIM UCTOYHMKOM MH(OpPMAaIUK, HallpUMep, IIPH OTCYTCTBUU
Yy4eOHUKOB, YUeOHBIX TIOCOOMH 110 HOBBIM KypcaM. JIeKIusl pacKpbIBaeT MOHSTHUHHBIN anmapaT KOHKPETHOM
00J1aCTH 3HaHUA, ee IPOOJIEMBI, JaeT 1ie/IbHOE MIPeJCTaBIeHNe O [IpeJMeTe, TIOKa3bIBAeT B3AUMOCBS3b C IPYTUMU
JucuuiiMHaMu. Bee npyrue opmbl yueOHBIX 3aHATHH - CEeMUHAPBI, JTJaOOpaTOpPHBIE 3aHSTHsI, KYPCOBOE U
JMIUIOMHOE TIPOEKTUPOBaHKE, yueOHas PAKTUKA, KOHCYJIbTALlH, 3a4EThl U 9K3aMEHBI - CBS3aHbI C JIEKLIUEH,
OIMpaloTcs Ha (pyHAAMEHTaJIbHBIE MOJIOKEHHS U BHIBOIBI.

IMPaKTUYIECKUE
3aHATHA

AyIuTOpHBIE IPAKTIYECKHE 3aHATHS UTPAIOT NCKIIOUUTEIBHO BXKHYIO POJIb B BBIPAOOTKE y CTYEHTOB HABBIKOB
TIPUMEHEHUS MTOTyYeHHbIX 3HAHUI TS peIIeHNs] MPAaKTUYECKHX 33/1a4 B ITPOLIECCE COBMECTHOM AEATEbHOCTH C
npernoaaBaTeIsiMu. [IpakTHUecKue 3aHATUS CITy)aT CBOeoOpa3sHOi (popMOii OCYIECTBICHHUS CBSA3H TEOPUH C
MpakTHKOi. CTPyKTypa NpaKTUYECKHUX 3aHATUI B OCHOBHOM OJIMHAKOBA - BCTYIIJIEHHE MPENo/iaBaTes, BOIIPOCH
CTY[IEHTOB TI0 MaTepuay, KOTOPHIA TpeOyeT AONOIHUTENBHBIX Pa3bsCHEHUI, COOCTBEHHO MPaKTUYECKasl 4acThb,
3aKJIIOYMTENIBHOE CIIOBO IpernoaaBatest. PasHooOpasue BO3HUKAET B OCHOBHOM, COOCTBEHHO MPaKTHYECKOH
YacTH, BKJIIOYAOIIEH pedepaTsl, JOKI/IbI, AUCKYCCHHM, TPEHUPOBOYHBIE YITPAKHEHUS], PEILIeHHE 3a/1a4,
HaOMOOEHHsI, SKCIIEPUMEHTHI U T. . OIBIT IOKA3bIBAET, YTO HEJb3s1 Ha MPAKTUYECKUX 3aHATUAX OrPAHHMIMUBATHCS
BBIPAOOTKOM TOJIBKO NMPAKTUYECKMX HABBIKOB, TEXHUKOMW PEIleHHs 3a/1a4, IOCTPOeHHs IpapMKOB U T. II.
CTyaeHTbl 10JKHBI Beerja BUAETh BeIyIIyI0 UIeI0 Kypca M CBs3b ee C IPAKTHKOM. Llesb 3aHATHiA 10KHA OBITh
TIOHSTHA He TOJIBKO NPeTofiaBaTelio, HO U CTyeHTaM. DTo NpHuaaeT y4eOHOi padoTe KU3HEHHBIN XapakTep,
YTBEPXKAAET HEOOXOIMMOCTb OBJIAJCHHS OIBITOM NMPO(EeCCHOHAIBHOM AeSTEILHOCTH, CBA3BIBAET UX C ITPAKTUKOH
KU3HHU.

€aMoCTOSI-
TeJibHas padoTa

CamocrosiTenbHas yuyeOHast paboTa npejcTaBieHa TakumMu (popMaMu y4eOHOTo Mpoliecca, Kak JIeKIus1, CeMUHap,
MpaKTHYECKHUe 1 JJabopaTOpHBIEe 3aHATHS, IKCKYPCHH, MOATOTOBKA K HUM. CTYIEHT JOJDKEH YMETh BECTH KpaTKue
3aICH JIEKIMIA, COCTaBIISITh KOHCIIEKTHI, IUIAHBI M TE3UCHI BHICTYTUICHUH, TOAOUpATh JIUTEPATYpy H T.J.
Paznuyator crietyiommme ypoBHU CaMOCTOSITEIbHOW pabOTHI CTY/IeHTa: HU3KHH, CPeJHUH, BHICOKUH. [J1s1 Kakoi
CIIEMAIBHOCTY 1 TMCLMIUTMHBI pa3padaThiBalOTCS CBOM KPUTEPHUH OLIEHKH AaHHBIX YpOBHEW. Benymwimu myTsiMu
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB SIBJISIOTCS] PENPOAYKTUBHBIN, CAMOCTOSITENIBHBIA M TOMCKOBBIA. MOTHUBHI
caMo00pa30BaHMUS:

- CTHXHIHbIE, HEYCTOMUYMBHIE (JTIOOO3HATEILHOCTh, MHTEPEC K MPEeMETY, KO BCEMY OKPYKAIIIEMY);

- MO3HaBaTeJbHbIE (POCT caMO0Opa30BaHMs);

- COLMAJIBHO - 3HAYMMBIE (CBA3aHHbBIE C peaM3aLiell NealoB U KU3HEHHBIX TUIAaHOB, IPU3BAHUA).

Pazmuator cnenyioniye xapakTepbl 3HAHUMI:

- JIOKQJIbHBIH (He 0OBbeTMHSIOTCS C JPYTUMH, OBICTPO 3a0bIBAIOTCS ? BO3pACTaeT yAEIbHBII BEC 3HAHUH,
yJIy4dIIaeTcs UX KayecTBO);

- IEJIOCTHHIN (3HAaHUS IIIyOOKHe, IPOYHBIE, PA3HOCTOPOHHKE, YHUBEPCAIbHBIE).

YMenus paboTaTh ¢ HICTOUHUKAMHU:

- HE CHCTEMaTH3UPOBAHbI; CTYIEHTHl MHOTO YHTAIOT, OOPAINAOTCs K JOMOJHUTEIbHOM JIMTEepaType SMU30UIHO;

- CUCTEMATH3UPOBAHBI: YTEHNE BAYMUYMBOE; OTMEUAETCS INIABHOE; [EJIAl0TCSA BBIUCKY;

- palMoOHaJIbHOE MPUMEHEHHE Pa3IMUHbIX HICTOUHIKOB MH(OPMALIUK: aHATU3UPYET, COOTHOCHUT C MOCTABJIEHHBIMU
LeJISIMU U 33Ja4aMU.

9K3aMCH

DK3aMeH - OJMH U3 CaMbIX OTBETCTBEHHBIX BUJIOB CAMOCTOSITEILHON PaboOTHL, U B TO K€ BpeMsi BOSMOXHOCTh
COKOHOMHTB OOJIBIIOE KOJIMYECTBO BPEMEHH B IEPUOJL CECCHH, €CIIH 3TY NMOATOTOBKY HAYMHATH 3a0J1arOBPEMEHHO.
O[IHO W3 TJIaBHBIX MIPABHUII - MPEJCTABIIATH cebe OOLIYI0 JIOTHUKY NpeaMeTa, YTO JOCTUraeTcsi popaboTKOM ITaHOB
JIEKMH, COCTABJIEHHEM OTIOPHBIX KOHCIIEKTOB, cXeM, Tabimi. PakTHIecK OCHOBHOM B TIOATOTOBKHU K
9K3aMeHY - CBEPTHIBaHHE OOJBIIOro 0ObeMa MHGOPMAIMM B KOMITAKTHBIA BU[, & TAK)Ke TPEHUPOBKA B e¢
?pa3BepThiBaHNM? (IPUMEPHI K TEOPUH, BbIBEICHNE OJHMX 3aKOHOMEPHOCTEH U3 Ipyrux u T.4.). Bnagexnue stuvu
TEXHOJIOTUSIMU 00eCTieurBaeT, IoXkKaIyii, 6oJiee MoJIOBUHBI ycriexa. Tem Gosiee uTo npenogaBareb OOBIYHO
3aMeyaeT B TeUEHHE CeMECTpa [eJICHAPaBICHHYIO MOATOTOBKY TAKOTO CTY/IEHTa M MOXKET MOOIIPUTD €r0 TEM HJIH
HHBIM c1Ioco6oM. HeoOX0uMo BBISICHUTD YCJIOBHSI IIPOBEICHUH, CAMOIO 9K3aMEHALIMOHHOTO MCITBITAHUS,
WCIIOJIb30BAB IS STOW LIEJH MPEX/Ie BCEro KOHCYJIbTALMIO (XOTS MPEernoAaBaTesb 0ObIYHO KacaeTCs 9TON TeMbI
3apaHee): KOJMYECTBO U XapaKTep BOMPOCOB, (hopMa MpoBeJeHHs (YCTHO WM ITUCbMEHHO), BO3MOKHOCTD
WCIIOJIb30BATh ITPY MOATOTOBKE Pa3/IMYHbIe MATEPHAIIBI M IOCOOUsI (TaOJIUIIBI, CXEMBI, TETPAAW IS IPAKTHYECKHUX
3aHATUH U T.1.). [Ipy MOAroTOBKE K 9K3aMeHY HeOOXOAMMO OIMPAThCsl, IPEKIE BCEro, Ha JIGKLHH, a TAKXKe Ha
WCTOYHMKH, KOTOPbIC YKa3aHbl B CIIMCKE JINTEpaTyphl. B Kax oM Ouitete Ha 3auere cogepkurcs asa Bompoca. [1o
Ka/IOMYy BOIIPOCY JIOJDKEH OBITh TIOATOTOBJICH Pa3BEepHYTHI, HCUepIbIBalOMIMiA OTBeT. [Ipy HENOJIHOM OTBeTe
MOTYT OBITh 33/IaHBI IOTIOJHUTENIbHbIE HABOJSIIHE BOIIPOCHI.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.
MynpTUMeaniHas ayAUTOPHSL.
KommnbloTepHblil Kitacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

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

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBercTBum ¢ TpedboBanusiMu PT'OC BO u yueOHbM ruianoM no Harnpasienuio 03.04.02 "dusuka”
¥ MarucTepcKou nporpamme "Pusnka nepcrieKTHBHBIX MaTeprUayioB”.

SAEKTPOHHBH
Crpanuna 7 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctuiiHb "KBaHTOBOXMMIYECKOE MOAIETMPOBAHNE MEKMOJIEKYIISIpHBIX B3anMopeicTeuii"; 03.04.02 "dusnka".

Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.01.01 Keanmosoxumuueckoe MoOeauposanue
MEHCMONEKYASPHBIX 83AUMOOEliCINEULE

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

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

Ipocunb nogroroBkn: PU3KKa MepcHeKTHBHBIX MATEPUAIOB
Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Ilupenscon, B. I'. KBanToBast xumust. MoseKyibl, MOJIEKYJISIPHBIE CHCTEMBI M TBEp/pIE TeJa : yueOHOe TTocoOre [Ist BY3OB !
y4ye6Hoe nocobue / B. I'. LiupenbcoH. - 5-e uza. - Mocksa : Jlaboparopus 3Hanui, 2021. - 522 c. - ISBN 978-5-93208-518-9. -
Tekcr : anexkTponHsli // Jlansb : anekTpoHHO-OnOMMOTeyHas cuctema. - URL: https://e.Janbook.com/book/172254 (nata
ooparmrenus: 18.04.2024). - PexxvM moctyna: 71l aBTOPH3. MOJTb30BaTeNeH.

2. Koctiokos, B. B. Teopus kBaHTOBOH XuMuH : yueoHoe nocodue / B. B. Koctiokos. - Mocksa : UHOPA-M, 2023. - 236 c. -
(Bsiciee oopasoBanue: bakanaspuat). - DOI 10.12737/1090584. - ISBN 978-5-16-016258-4. - Tekcr : anexkrpoHHbId. - URL:
https://znanium.com/catalog/product/1981645 (nara odpamenus: 18.04.2024). - PexuM ocTyna: o MoArvcKe.

3. ®pu, C. D. OnTryecKkue CeKTphl aTOMOB : yueOHoe nocodue / C. D. Opui. - 2-e u3n., uctp. - Cankr-IlerepOypr : Jlanb,
2022. - 640 c. - ISBN 978-5-8114-1143-6. - Tekcr : anekTpoHHbIi // JIaHb : 31eKTpOHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210515 (nara obpamenus: 18.04.2024). - Pexxum jrocTymna: Uist aBTOPU3. TOJIb30BATEIICH.

lonosHATE ILHAS JUTEpPATYpa:

1. Kyk, 1I. KBaHTOBast TeOpusi MOJIEKYJISIPHBIX crcTeM. Equnblii mogxos : yueonoe mocodue / [1. Kyk. - [lofaronpyaHsiii :
NaTtennexT, 2012. - 256 c. - ISBN 978-6-91559-096-9. - Tekcr : anekTponnsiii. - URL:
https://znanium.com/catalog/product/858987 (nara obpamenus: 18.04.2024). - Pexxum goctyna: o noanmcke.

2. Bennbckas, H. I1. SnepHblii MarHuTHBIN pe3oHaHc. Teopusi v pakTHKa : yye6Hoe nmocodue : B 3 yactsx. Yacrs 2 / H. T1.
Benbckas, O. C. EnblioB , - 2-e u3f., crep. - Mocksa : ®nunTta, 2018. - 124 c. - ISBN 978-5-9765-3557-2. - Tekcr :
anekTpoHHbIA. - URL: https://znanium.com/catalog/product/966424 (nata oopamienus: 18.04.2024). - Pexxum gocrtyma: 1o
THIO/INIKCKE.

3. Metozpt SI1P u SIMP B opraHn4ecKkoi 1 3IeMeHTOOpraHmYecKol XxumMun : yaeoHoe nocodue / B. K. Uepkacos, 10. A.
Kypckuit, K. A. Koxanos [u ap.]. - Huxauit Hosropoa : HHI'Y um. H. U. Jlo6aueBckoro, 2010. - 53 c. - Tekcr : 371eKTpOHHbIN
/I JIanb : anexTpoHHO-OubMOTeuHas cucrema. - URL: https://e.lanbook.com/book/152864 (nata obparuenust: 18.04.2024). -
Pexum moctyna: ajst aBTOpu3. MOIb30BaTeNeH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.01.01 Keanmosoxumuueckoe MoOeauposanue
MEHCMONEKYASPHBIX 83AUMOOEliCINEULE

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

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

ITpoduns noxroroBky: PusMKa NepcleKTUBHBIX MATEPUATIOB
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 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-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

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

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

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

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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