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IMporpamma auctmuiiabl "OcHOBBI Mosieky sipHoi dusukn'; 06.03.01 "Bronorus”.

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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IIporpaMmMy AUCHUTUTMHBL pa3padoTaii(a)(v): CTapIIvidi HayYHbI COTPYAHUK, K.H. CaBuHkoB A.B. (HUJI &#171JIuarBuctika u
WCKYCCTBeHHBIN nHTeIUIeKT&#187, HayuHo-oOpa3oBatebHBIN 1IeHTp 1o uHTrBUCTHKEe M. . A . BonysHa e Kyprene),
Andrey.Savinkov@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 CriocoOeH OCBauBAaTh U UCTIONb30BATh 3HAHUS OMOJIOTMYECKUX TIOHSTHI, 3aKOHOB U SIBJICHUI

117151 BBITOJTHEHYSI OTIEJBHBIX 33/IaHUI B PAMKAX PElICHUs CCIIeOBATENbCKUX 33/1a4 B
00J1aCTH OHOJIOTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- (pu3MYECKIe OCHOBHI SIBJICHUM, CBSI3aHHBIX C aTOMapPHO-KOPITYCKYJISIPHBIM CTPOCHUEM BEIIECTBA;

- ¢hu3nUYECKUE OCHOBBI SIBJICHUI B 00JIACTH TEIJIOBBIX MPOILIECCOB, SIBJICHUI NIepeHoca, (ha30BbIX MEPEX0/I0B;

- OCHOBHBIC 3aKOHbI TCPMOJNHAMHWKU, METOAbI TEPMOANHAMUYIECKOIO U CTATUCTUYIECKOI'O OIMUCAHNA MHOTI'OYaCTUYHbIX
CUCTEM;

JloKeH yMeTh:

- IPUMEHATh CTATUCTUYECKUE M TEPMOJMHAMIYECKHIE METOAB! K ONIMCAHMUIO SIBJICHUI, CBA3AHHbIX C
aTOMapHO-KOPITyCKYJISIPHBIM CTPOEHHEM BEILECTBA;

- yCTaHaBJIMBaTh B3aUMOCBSI3b MOJIEKYJISIPHBIX SIBJICHUH C IPYTUMU pasjiesiaMu (PU3HKH;
- UCIIOJIb30BaTh COBPEMEHHbIE 00pa30BaTebHbIe U MH(OPMALIMOHHBIE TEXHOJIOIMH AJIsi IPHOOPETEeHN sl HOBBIX 3HAHUI;

JlomxeH Bl1afeTh:

- HaBbIKaMM pAaCY€TOB B paMKaX TEPMOJUHAMUNYCCKOI'O U CTATUCTUYCCKOI'0 METOAOB OINMMCAHUA CBOMCTB MHOT'OYaCTHYHBIX
CUCTEM,;

- HaBBIKaMK pabOTHI C yUeOHOM 1 HAyYHOU JINTEPATyPOM.
JlomxeH AeMOHCTPHPOBATh CIOCOOHOCTb M TOTOBHOCTb:

- K PeLleHNIO 3a/1a4, CBSA3aHHBIX C AaTOMaPHO-KOPIYCKYJISIPHBIM CTPOEHHEM BELIECTBA;
- paboTaTh ¢ COBpeMEHHBIMH 00Pa30BaTEIbHBIMK M MH(OPMALIIOHHBIMH TEXHOJIOTUSIMH.

2. Mecto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayib) BKModeHa B pasfaen "B1.B.JIB.09.01 Jucturumas (MOmysm)" OCHOBHOM MPodecCHOHATEHOMN
ob6pazosarenbroi nporpammsl 06.03.01 "Buonorus (Buosorust)" 1 OTHOCKTCS K JuUCHUIUTHAM 10 BeIGopy yactu OITOIT BO,
(opmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOIIEHHH.

OcBauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O0beM gucHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4amuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO011ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 32 vaca(oB), B TOM YKCIie JeKIuK - 8 yaca(oB), MpaKkTUUeCKUe 3aHATUs - 16 yaca(oB), 1abopaTtopHbie
padoTsl - 8 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosrenbHas padota - 40 yaca(oB).
KouTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 4 ceMecTpe.

4. CoaeprkaHue JUCHHUILIAHBI (MOIYJIs), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IVIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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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
1 Tema 1. BBCHCHZIG B MOJIEKYJISIPHYIO (DPU3HKY. 4 2 0 4 0 0 0 10
CTaTUCTUYECKUHA METO/I.
2. (Tema 2. TepMoarHAMUKa 4 2 0 4 0 2 0 10
3 Tema 3. F'il3bl C MEXMOJIEKYJISIPHBIM 4 2 0 4 0 2 0 10
B3aUMOJICUCTBUEM
4. |Tema 4. ITporeccs mepeHOca 4 2 0 4 0 4 0 10
lToro 8 0 16 0 8 0 40

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Beeienne B MoJieKyJsipHyio (pu3nky. CtaTucTHYeCKHil MeTOI.

ITpeamer u 3a1aun MoKy IsApHOI pru3nku. MeTobl onucaHns (PU3NUECKUX CUCTEM MHOTHX YaCTHIL. DJIEMEHTAPHbIE OHATHUSA
TEOPHUH BEPOSTHOCTH: CIIyYaiiHble COOBITHS, CITy4aiiHble BEIMUMHbI, BEPOSTHOCTD, IVIOTHOCTh BEPOSTHOCTH, JUCTIEPCHS,
BBIYUCJIEHNE CPEAHETO, (PYyHKLMSA pacnpeneaeHus.. MUKpPOCKONMYECKOe N MaKPOCKOMUYECKOoe cocTosiHue cuctemsl. Iloctynar
PaBHOBEPOSITHOCTH M 9ProguyecKas runoTe3a. BepostHocTs MakpococTosiHuS. BUHOMUHATIBHOE pacripeeieHue.
Pacnpenenennie MakcBenia MoJieKkyn o ckopoctsiM. Pacripenenenne bomsiivana. Bapomerpudeckas popmya.

Tema 2. Tepmoanaamuka

Jasnenue u Temmneparypa razoB. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUIECKON TEOpHH. Y paBHEHHE
MenpeneeBa-Knaiinepona. 3akon Janbrona. [lepBoe Hauano tepmoanHamMuku. PaboTa, Teriora U BHYTPEHHsISI SHEPTrHsl.
O6pariMble 1 HeoOpaTUMBbIe poLiecchl. TermtoeMkocTs. [Ipoliecchl B naeaabHbIX razax. JHTponus. Llukimdyeckre nporneccsl.
Pa6ora nukna. KIT. Hukn KapHo. Bropoe Havano TepmoauHamuky. [lepBas u BTopast reopema KapHo.

Tema 3. I'a3bl ¢ MeKMOJIEKYJISIPHBIM B3aHMO/1eliCTBHEM

WneanbHblii ra3 u peanpHble ra3sl. CHUibl B3aUMOAEHCTBHSA MEX Iy MoJeKyaamu B rase. Cuiibl Ban-nep-Baansca. [ToTeHnman
Jlenapna-/Ixxonca. YpaBHenue cocrosiuus Ban-nep-Baansca. M3otepmel ypaBHeHus Ban-aep-Baanbsca. OTKIIOHEHHE CBOMCTB
ra3oB OT HaeajbHOro. Kpurmueckue napameTpsl 1 KpUTUUECKOE COCTOsIHUE BemecTBa. MeTactabuibHble coctostHus. [lepexon
13 Ta3000pa3HOro COCTOsIHUSA B kuakoe. Pa3oBas quarpamma rasa Ban-nep-Baanbca. Vpasaenue Knaiineposa-Kiaysuyca.
CgoiictBa xuakocteit. CTpykTypa kunkocteit. [lapras ¢pyakmms pacrpenenenus. [loBepxHocTHOe HaTsDKeHHe. [laBieHue mog
WCKPUBJICHHOH NOBepXHOCThI0. KanmmuispHsie siBieHus. [laBiaeHne HachIEeHHbIX apoB M0, NCKPUBIEHHON MTOBEPXHOCTHIO.

Tema 4. Ilponeccel mepeHoca

Bunp! nporieccos nepeHoca. KnnemaTryeckue XapakTepUCTHKH MOJIEKYJISIPHOTO JBIKEHHMsI. [Iporeccsl CTONKHOBEHHS B ra3ax.
Cpennsis ajmHa cBoboaHOro npodera. IlonepeyHoe ceyeHne CTONKHOBEHHI B MOJEH TBepAbIX cep. OCHOBHOE ypaBHEHHUE
niepeHoca. TermonpoBogHOCTh. U Py3ust. BAZKOCTb......cccevveeieeeieiieieeane

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCIeYeHHsI ISl CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCpeACTBeHHOro yyactust. CamocTrosiTesbHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) TUCHHIUINHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHK1s1, HANIpaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 JeKTPOHHBIMI 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsizok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BaATEIbHON JEATEIFHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajlaBpuaTa, MporpaMMaM ClieUAIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcrBa oopasoBanust Poccutrickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/leHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIil yHUBEpCUTET"
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®OoH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoH[ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJIO) BKIIIOYAET OIIEHOYHBbIE MaTepUaIbl, HAIIPAaBJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS M OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B choHpe OIIEHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHU3M (POPMHUPOBAHHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHMCAHUE MOPsIAKA IPUMEHEHHS W IIPOLIEAYPHI OLICHUBAHUS /IS KAXKIOTO OLICHOUHOI'O CPE/ICTRa;
- KpUTepHH OLICHUBAHUS JJTsI KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKAHMUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MPEABbABIACMBIE K ﬂCﬁCTBHHM o6yqa10mnxc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [IpumoxkeHun 1 K mporpaMMe JUCIUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)
OcBoeHMe TUCIMIUTMHBL (MOJIYJIsl) MPEAINoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHOM y4eOHoM nteparypsl. Jluteparypa
MOXeET ObITh JOCTYITHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 SJIEKTPOHHbIe OMOIMOTEUHbIEe CHCTEMBI HA OCHOBAHHH 3aKTi0YeHHbIX KPY noroBopos ¢
paBoO0IaIATEISIMHE;

- B leyaTHOM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHBIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO M3 JII000H TOUKH MPY BBEAEHUN 0OYYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DIIeKTpOHHBIH yHUBepcuTeT . [Ipn NCTionb30BaHIM TTEYaTHBIX N3AaHUN OMOIMOTEUHBIN (POH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacueTta He MeHee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JOMOIHUTEILHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alolierocst U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLUILINHY.

INepeveHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI 11 OCBOSHUS JUCLMIUIMHBL (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILIMHBL. OH MOAJIEXUT OOHOBJICHHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTeNs MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILIeKToBaHus (poraoB HayuHoii Oubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX [JIsI
OCBO€EHHUS JUCIUIINHBI (MOTyJIsT)

Kypc Buaeonekumii no TepMoAMHAMHKE M MOJIEKYJISIpHOM (pusmke - http://lectoriy.mipt.ru/course/Physics-Thermodynamics-09L
Jlextmu o pusuke. MosekynsapHas (pU3MKa 1 TepMOAMHAMUKA - https://studfiles.net/preview/882527/
Mup 3Hanuii. TepmoarHamuka. - http://mirznanii.com/a/321028/termodinamika

9. MeToandecKne yKa3aHHSA VIS 00yUJAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH alu

JICKIKN HpI/I MNOATrOTOBKE JICKHMOHHOMY 3aHATUIO CIIEAYET pa306paTb MaTtepual NpeablAylmnx JICKIIUMOHHbIX 3aHATUI.
CTy)leHTLI MOT'YT IOJIYYUTH JONOJIHUTEIbHYIO I/IH(l)OpMaL[I/IIO I10 BOIIPOCAaM, BbI3bIBAIOIIWM 3aTPyJHCHUA, U3
peKOMeHHOBaHHOﬁ OCHOBHOH U HOHOJ'[HI/ITCI[I)HOI;'I JIMTEPATYyPbl, a TAKIKE Ha MHTECPHET-PECypCax, KpOME TOro,
CTYACHTBI MOTI'YT MOJIYy4YUTh AOIOJHHUTEJIbHYIO I/IH(i)OpMaHI/IIO Ha MHAUBUAYAJIbHbIX KOHCYJIbTAIUAX C
npenogaBaTeyieM.

npaktiyeckue | [Ipu MoAroToBKe MpakTHYECKUM 3aHATHSM ClleyeT HOBTOPHO pa3o0parh 3aJaHusi, KOTOpble ObUIM pa30OpaHbl Ha

3aHATUA CEMHMHAPCKUX 3aHATHAX. [lepeyeHb TeM MpaKTUYECKUX 3aHATUI pa3padaThIBAETCs MIPernofaBaTeseM, BeAyIiM
JucuruiHy. TIpakTiieckue 3alaHust COCTABIISIOTCS TAKMM 00pa3oM, YTO OXBATHIBAIOT OCHOBHBIE ACTIEKTHI
M3y4aeMOi AUCHUIUINHBL. TeMaTnKa KaxJoro MpakTHYeCKOro 3aHsATHS 03BY4MBAETCA IPerojaBaTesieM Ha
JIEKLIMOHHOM 3aHSTHH.
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TenbHas paboTa

Bujg paéor MeToanuyeckue peKOMeHIalu
nabopatopusie | [Ipu MOAroToBKe J1a00paTOpHBIM paboTaM ClieqyeT pa3oOpaTh MPaKTUUECKUE 3aJaHts1, KOTOPbIe ObUTH Pa300paHbl
padoThI Ha CEMUHAPCKUX 3aHATHsAX. Takke HeOOXOMMO pa300paTh MaTepuasl JEeKIIMOHHBIX 3aHSITHH, OTHOCSIIUXCS K
TeMaTHKe J1abopaTopHoil padoThl. [lepeueHb TeM 1ab0paTOpHBIX padoT paspadaThiBaeTCs MpEnoaBatesiem,
BelyIMM JMCIMIUTMHY. 3aJaHuUsI 10 JIA00PATOPHBIM paboTaM COCTABIISIIOTCS TAKUM O0Opa3oM, YTO OXBATHIBAIOT
OCHOBHBIE ACMIEKThI U3y4YaeMOW IUCIIUTUTHHBL.
€aMoCTOSI- [pu MoAroToBKE KCAMOCTOSATEIbHOM paboTe clieqyeT MOBTOPHO pa300path 3a/IaHusl, KOTOpbie ObUIN pa300paHbl

Ha CEMHUHAPCKUX 3aHATUSAX. CTyJEHTB MOTYT TOJIyYUThb JOMOJHUTEbHYI0 HH(OPMAIIUIO TT0 BOIIPOCAM,
BBI3BIBAIOIMM 3aTPYJHEHUS NPH IOATOTOBKE K CAMOCTOSITEIbHON padoTe, Ha MHANBULYaIbHBIX KOHCYJIbTALUSX C
TIpernoaBaTeseM.

[NepeueHs TeM caMOCTOATENBHBIX paboT pa3pabaThiBaeTCs MpenojaBaTeieM, BeIyIM AUCLHIUIMHY.
CaMOCTOSTEIIbHBIX pa0OTHI COCTABIISIOTCS TAKMM 00pa30M, YTO OXBATHIBAIOT OCHOBHBIE aCTIEKTHI N3y4aeMOii
JUCLIMTUIHBL. TeMaTrka Kakaon caMOCTOSATEIbHON paboThl O3BYUMBAETCS MPETioiaBaTeieM Ha CEMHUHAPCKOM
3aHATHN.

3a4€T

Meroanyeckue yKa3aHus 10 TOArOTOBKE K 3a4eTy:

- CAMOCTOSITEILHOE M3YUeHUE OT/ENBHBIX TeM (BOIPOCOB) TUCIMILUIMHBI C MCIIOJb30BaHHUEM YUeOHHMKA,
TIepPBOMCTOYHIKA, IONIOJHUTEILHON JINTEPaTyphl;

- MMOAATOTOBKA KPAaTKUX TE3KMCOB M BBHITUCOK N3y4aeMOro MaTepuaa;

- KOHCIIEKTHpOBaHMe HanboJiee BaxXHON MH(pOpManK U3 yU4eOHOW 1 HayYHOM JINTEPATYPhI 110 U3y4aeMOl TeMe;
- coCTaBJIEHUE TaOJIMI] M JIOTUYECKHX CXEM [UIsI CUCTEMATH3alMHi y4eOHOTo MaTepuara;

- CTIOJIb30BATh PECYPCHI CETH internet [Ist TOMCKa U YTOUHEHHsI IOTIOJTHUTENIbHOW MH(OPMAIINK;

- 3ay4YMBaHUE W 3alIOMHHAHUE, [IOBTOPEHNE y9eOHOro MaTepyuana u T.J1.

CTyzeHTbl MOTYT MOJIYYHTb JOTIOJHUTENIBHYI0 MH(OPMAIHIO TIO BOIIPOCaM, BHI3BIBAIOIINM 3aTPYAHEHUS ITPU
TIOATOTOBKE K 3a4eTy, HA MHIMBUIYIbHBIX KOHCYJIBTAIUSX C ITPEro/iaBaTesieM.

[NepeueHs BONIPOCOB K 3a4eTy pa3padaThIBaeTCs MpernoiaBaTesieM, BelyIuM AUCIUIUIMHY. Borpock! k 3auery
COCTAaBJISIIOTCSI TAKUM 00Pa30M, YTO OXBATHIBAIOT OCHOBHBIE aCIIEKThI N3y4aeMOH ANCIUIIINHEL.

10. IIepeyens H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHus: 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAs MTepedeHb MPOrpaMMHOr0 oOecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 k pabovert mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIuIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s ciaeaymomue

KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJuTOpUn IJIsd KOHTaKTHOM pa6OTI>I C IpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JaTOYHbIX MATEPUAJIOB.

MynbTUMeaniiHas ayAUTOPHS.

12. CpencrBa aganramuy mpenoaBaHus JHCIHAILUIMHLI K MOTPEeOHOCTIM 00yUJaomuxcsa HHBAJINI0B 1 JIHAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX 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 BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHMSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILIEHHUIMH 3PEHUS - ayIHaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoaHusMu PI'OC BO u yueOHbIM 11aHOM 110 Harpasienuio 06.03.01
"Buosnorus” u npodumo noarorosku "buomorus’.

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: buonorus

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. Kukoun, A.K. MonekynspHas ¢pusuka [DneKTpoHHSI pecypc] : yuebHoe nocodue / A K. Kukonn, 1.K. Kukous. ?
AnektpoH. aaH. ? Cankt-IlerepOypr : Jlans, 2008. ? 480 c. ? Pexknm nocryna: https://e.lanbook.com/book/185

2. MupoHoBa, I".A. MonekynsipHast (pU3MKa M TEPMOJMHAMUKA B BOIIPOCaxX U 33j1a4ax [DJIeKTpoHHbIA pecypc] : y4ueb. mocodue
/ T.A. MupoHosa, H.H. Bpanar, A.M. Caneuxuii. ? Cankr-IletepOypr : Jlanb, 2012. ? 480 c. URL:
https://e.Janbook.com/book/3718

3. DKcrepuMeHTaNIbHBIE 337129 00IIero (hPM3MYECKOro MPpaKTUKyMa 110 MOJIEKYJISIpHOH (pu3nKe n TepMoanHamuke. [Ipouecce
nepeHoca. JKuakoctu u TBepasie Tena [Tekcr: aneKTpoHHbIN pecype] : MeTomueckoe mocodue / Kazan. denep. yH-T, UH-T
¢uzuku, Kad. obm. pusukn ; [coct.] P. M. Epémuna, A. U. Ckopuos, A. A. Myteirymmsa, O. B. Caymmxosa, 1. C. bioxun .?
Anextponnsle qanuele (1 daiin: 0,83 M6) .? (Kazans : Kazanckuii (penepansheiil ynusepeurer, 2015) .? 3aru. ¢ skpana .? s
1-ro, 2-ro, 3-ro u 4-ro ceMecTpoB.

http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_AS5-000962.pdf

JonoJHuTeJIbHASI JUTEpaTypa:

1. Ky3nenos, C.1. Kypc ¢usuku ¢ npumepamu peuieHus 3aaad. Yacts . Mexanuka. MonekyssapHas ¢pusrka. TepmoguHaMuka
[Dnextponnbiit pecypc] : yueoHoe nocobue / C.M. Ky3Henos. ? DnexktpoH. aaH. ? Cankr-IlerepOypr : Jlanb, 2014. 7 464 c. ?
Pexxum nocrtyna: https://e.Janbook.com/book/42189

2. AkcenoBa, E.H. O6mias ¢usuka. TepmoguHamuka v MoJieKyJisipHasi pusmka (ryiaBbl Kypea) [DIeKTpoHHbIN pecypc] :
yue6noe nocodue / E.H. Akcenosa. ? DnekrpoH. naH. ? Cankr-IlerepOypr : Jlans, 2018. ? 72 c¢. ? Pexum ngocryna:
https://e.lanbook.com/book/103058

3. Meroguyeckoe nocobue K CEMUHAPCKUM 3aHITHUSIM 10 TeMe "TepMoquHaMuueckue METoIbl B MOJIEKYJISIpHO (hu3KKe'
[Tekcr: anexktponHsiit pecype] / [P. M. Epemuna, A. A. MytoirysuHa] ; Kazas. denep. yH-T, MH-T (puzuku .? D1eKTpoHHbIE
nannble (1 ¢aiin: 0,42 M6) .? (Kazans : KazaHckuii (penepanbhbiil yHuBepeuret, 2014) .

http://libweb.kpfu.ru/ebooks/06-1Ph/06_040_A5-000707.pdf
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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