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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy IUCIMIUTHHEL pa3padoTai(a)(u): DomeHT, K.H. (1oueHTt) Anakimua E.M. (Kadeapa KBaHTOBO 3JIEKTPOHUKA U
PaaMoCIeKTPOCKOINH, Bricias mkosa kubepru3nueckux CUCTeEM U MPUKIIAAHOH anekTpoHrkn), Egor. Alakshin@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 CIIOCOOHOCTBIO MOHUMATD TIPUHIIUIIBL pAOOTHI M METO/Ibl SKCIUTyaTallui COBPEMEHHOM

PAIMO3IEKTPOHHOM M ONTHYECKOM armapatypsl ¥ 000py10BaHHs

TIK-5 BJIAICHUEM METO/IAMHU 3aIUTHl MHTEJUICKTYaJIbHOU COOCTBEHHOCTH

OO6yyarnmuiics, OCBOUBIINI JUCHUTUTAHY (MOJIYJIb):

IoyokeH 3HATh:

TEOPEeTHYECKHE OCHOBBI, OCHOBHBIE TIOHATH S, TEPMHUHOJIOTHIO, 3AKOHBI BAKYYMHOM U KPHOTEHHOU TEXHUKHU; UMETh
NpeJICTaBJIeHNe O COBPEMEHHOM COCTOSIHUM 3TOTO pasjesia TexHUKu; O6aaaaTh 3HAHUSAMU O IPUMEHEHUH HU3KKX U
CBEPXHHU3KHX TEMIIEpaTyp, BHICOKOTO U CBEPXBBICOKOT'O BaKyyMa;

HoykeH ymeTh:

OPUCHTUPOBATHCA B COBPEMEHHBIX METOJAX IMOJYUYCHUSA U UBMEPEHUA HU3KUX U CBEPXHU3KUX TEMIICPATyp, IOHUMATh
CI)I/BI/I‘ICCKI/IE IMPUHLMIIBIL, JIEKAIINUE B OCHOBE KaXKI0TI0 U3 METOJOB; OPUCHTHUPOBATHCA B COBPEMEHHBIX METOAAaX MOJIYUYCHUA
BBICOKOI'O 1 CBEPXBLICOKOI'O BaKyyMa, IOHUMATb (1)I/IBI/I‘ICCKI/IC MPUHIMIIBL, JICKAIINUE B UX OCHOBE;

I[OIDKGH BJIa€Th:

NPaKTHYECKMMH HaBbIKaMK B paboTe ¢ KPUOTEHHBIMH XKUIKOCTSAMU, HU3KOTEMIIEPATYPHBIMH TEPMOMETPaMH,
BaKyyMMeTpaMH, BaKyyMHOU TEXHUKOU

JlokeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

pemaTthb MPakTUICCKHUE HpO6J’[CMbI 9KCHepI/IMCHTaJ'[bHOﬁ q)I/I3I/IKI/I CBA3aHHBIC C IPUMEHEHUEM BaKyyMHOﬁ n KpI/IOFeHHOﬁ
TEXHUKH

2. Mecto quctmmmabl (MoayJist) B ctpykrype OIIOII BO

Hannast qucruruivHa (Momyib) BKMoveHa B pasaen "B1.B.JIB.04.01 Jucturuiiast (MOmyn)" OCHOBHOH MpodecCHOHATLHON
ob6pazosaresnbHOl nporpammsl 03.03.03 "Pagnodusuka (MHbopMalmoHHsle pouecchl ¥ Kubeppu3niecKkue cucteMs)" u
OTHOCHTCS K JUCUMIUTMHAM 1o BbiGopy vactu OITOIT BO, ¢opmupyeMoii yuacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHI.

OcBauBaercs Ha 3 Kypce B 5 ceMecTpe.

3. 06bem JAUCIIITIJINHbI (MO,[lleﬂ) B 3QY€THLIX €IMHUIAX ¢ YKAa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JICHHbBIX HA

KOHTAKTHYIO padoTy 00y4amImuxcs ¢ npemnogasarejemM (0 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaromuxcs

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) eqHUII(bl) Ha 72 Yaca(oB).

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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KonrtakTtHas padora - 54 yaca(oB), B TOM 4HCIIe JIeKITnH - 18 yaca(oB), mpakTudeckue 3aHATUsA - 0 yaca(oB), 1a00paTOpHBIE
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 18 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMeKyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 5 ceMecTpe.

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

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-

UX TPYA0E€MKOCTh (B 4acax) CTOSI-

N Pazean! qucuuminnbt / Ce- Texmun,VIexnun|lIpaxtu-[[IpakTu-JIadopa-Iaopa-| TeJIb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tewma 1. Beenenue. KoHuenuuu Bakyyma u

1. [remnepatypbl. TepMoguHAMUYECKUE 3AKOHBL. 5 6 0 0 0 12 0 6
Tema 2. OCHOBBI KPHOT€HHOU TEXHUKHU. 5 6 0 0 0 12 0 6
3. |Tema 3. OcHOBBI BaKyyMHOH TEXHHKH. 5 6 0 0 0 12 0 6
liToro 18 0 0 0 36 0 18

4.2 Coaep:xaHue JUCHUILUIMHBI (MOYJIs1)
Tema 1. BBegenne. Konnenmuu Bakyyma u Temneparypsl. TepmogunaMnyeckKne 3aK0HbL.

Beenenue. Konueniuu Bakyyma u remnepatypbl. TepMoanHaMU4yecKue 3aKoHbL. KpaTkast HCTOpUSI KPUOTEHUKU U BAKYYMHOMN
TEXHUKHU. MeTo/ibl nosty4yeHus (OXKMKEHHUs) KPUOTeHHBIX kuaKocTeil. CBOMCTBA TBEPABIX TEJI IPU HU3KUX TEMIIEpaTypax.
OCHOBHbIE TepMOJVHAMUYECKUE TIOHATHS 1 3aKOHBL. PeskxnMbl oTKauky. JlaMuHapHBIi TOTOK. TypOy/IeHTHBIN MOTOK.

Tema 2. OcHOBBI KPHOT€HHOI TeXHHKH.

Kpuorennas Texnuka. CBoiicTBa kuIKOro renusi-4 u renus-3. [TomydeHne HU3KUX U CBEPXHU3KUX TeMreparyp. TepmomeTpusl.
[epBuyHBIe U BTOpUYHBIE TepMOMETPHI. Pepprkepatop pactBopenus. Puls-tube. Mexanndeckue v He MEXaHUIECKHE HACOCHI.
OCHOBBI pa0OThI KBAHTOBBIX MHTEphepoMeTpoB. OCHOBHbIE YpaBHeHMUsT (PU3UKKM HU3KHUX TEMIIEPaTyp.

Tema 3. OcHOBBI BAKYYMHOI T€XHUKH.

BakyymHas TeXHUKa ¥ METO/IbI ITOJTyYE€HUS BBICOKOTO U CBEPXBBICOKOTO BakyyMa. [11acTuHYaTO-pOTOPHBIN HAcOC.
Typ6omonekynsipHslii Hacoc. JaTunku aaBnenust. JlamunapHsiid motok. TypOysieHTHbI NOTOK. PexumMbl oTkauku. Metopl
nosryyenus opakyyma. CriocoOsl u3mepenus Bakyyma. Manomerpsl. OCHOBHbIE ypaBHEHUs (PU3MKH BaKyyMa.

5. IlepeuyeHb y4eOHO-METOIHIECKOr0 00ecedYeHHsI AJIsI CAMOCTOSTENbHOM PadoThl 00yUaIOIUXCSI MO
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHasl padoTa 00yYaIOIIMXCs BHIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiaBaTesis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApasAenseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOGHHE OTIEIIBHBIX TeM (pas3ziesioB) TUCUUILIMHBI, TaK U IPOPa0OTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON paboThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yYaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIPABJICHHbIC Ha 3aKperIeHNue 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsimok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJHJIUTeTa, POrpaMMaM MarkCTpaTyphl (YTBEpXK/IeH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa oopa3oBanus Poccuiickort ®eneparmu Nel4-55-996un/15 ot 27 Hos10pst 2002 r. "OO6 akTUBU3AIMA
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIHX YUeOHBIX 3aBeICHUI"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBosmkcKuii)
(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
OCHOBBI TeJIMEBOT0 TeYEUCKaHUs | MeToAMYecKoe rocodue - http://repository.kpfu.ru/?p_id=73016

CoBpeMeHHbIe METO/IBI MOMCKa HErepMEeTUYHOCTE! BaKYYMHBIX M KPUOTEHHBIX CHCTEM : METOIMYECKOe IocoOue -
http://repository.kpfu.ru/?p_id=73729

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

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA cieayomas HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS JIJIs1 KaXKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXKJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3INYHbIX THUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme TUCIUILTHHBL (MOIYITIO).

7. IlepedeHnb JaUTEPATYPHL, HEOOXO0AMMONM JJI1 0CBOEHHS U CHHILIHHLI (MO LyJIsI)
OcBoeHe QUCHUIUTAHBI (MOIyJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXeET ObITh JOCTYIHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
MIPaBOOOIAIATEISIMU;

- B leyaTHOM Bu/je - B Hayuno# 6ubnuoreke um. H.U. Jlo6aueBckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OHMJIETaM B COOTBETCTBHM C MPABUJIAMU T10J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM ITeYaTHBIX U3AaHUN OMOIMOTEYHbBIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMY M3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs 1o PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa JONOIHUTENIBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocsl U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeveHb OCHOBHOI M IOTIOJHUTENIBHON Y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHBL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Ounbmorekn KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUs JUCIUIIUHBI (MOTyJIsT)

Bose-Einstein condenasation - http://www.colorado.edu/physics/2000/bec/

Kurt Lesker company - http://www.lesker.com/newweb/index.cfm

Leak detection - http://www.desy.de/~ahluwali/technicalnotes/2007_03.pdf

Nobel Laureates in Physics - http://nobelprize.org/nobel_prizes/physics/

The temperature of a Vacuum - http://van.physics.illinois.edu/qa/listing.php?id=1046

Vacuum Physics and Technology - http://zumbuhllab.unibas.ch/pdf/talks/MansVacuumNotes.pdf
Vacuum technology by Pfeiffer - http://www.pfeiffer-vacuum.com/know-how/container.action

9. MeToandecKne yYKa3aHHA UIA 00yJaIomMXCs 0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xone nekiuit 06y‘~IaIOH_II/IMCﬂ PEKOMEHAYETCA:

- BECTU KOHCIICKTUPOBAHUE y'-IC6HOFO Marepuaia;

- 3a/laBaThb pEnogaBaTe/Ii0 YTOUYHAIOMKUE BOIPOCHI C LIEJIbI0 YACHEHUA TCOPETUUCCKUX HOHOX(CHHﬁ, pa3pcuieHuAa
CIIOPHBIX CHTyaHHﬁ.

B pa60'mx KOHCIICKTAaX KEJIATCJIbHO OCTABJIATH I10JIA, HAa KOTOPBIX BO BHEAYJUTOPHOE BPEMA MOKHO CIEJIaTh
IIOMETKU U3 y‘{C6HO-MeT0}II/I‘-ICCKOFO obecrnieueHust JIJIS CAMOCTOSITEJTbHOU pa60T1>1 06yqa101ul/1xc51, JOOIOJIHAIOIIETO
Martepua HpOCHyLHaHHOﬁ JICKIIUU, a TAKKE IMMOMETKHU, NMOAYECPKUBAIOIINE OCO6yIO BaXXHOCTb T€X WJIN UHBIX
TEOPETUYCCKUX TTOJIOKEHUH.

Tlocne NpOoCIyHIMBAHHUA U KOHCTICKTUPOBAHUA JIEKIIWH T10 JAaHHOM TUCIUILINHE PEKOMEHAYETCA CaMOCTOATEJIbHO
NOBTOPUTH HpOﬁIICHHbIﬁ MaTtepuajl, O3HAKOMUTCA C COACPKAHUEM COOTBETCTBYIOIIUX IJIaB OCHOBHOH 1
JIOTIOJTHUTEJTbHOU JIMTEPATypbl, BHECTU COOTBETCTBYIOIINE JOMOJTHEHUSA B KOHCIIEKT JIEKITUA. Ocob0e BHUMaHKE
HeO6XO,HI/IMO YAeJauTh BOIpocaM IJid CaMOCTOATEJIbHOTI'O U3YUYCHUS, KOTOPLIEC JIEKTOP 3a/1a1 Ha HpOI.HC)lI.HCfI
JICKIIWHU.

J1ab0paTOpHbIE
paboTh

CryzeHTsl 00s13aHBI TIOCEIIATH BCE JaO0OPATOPHBIE 3aHSTHSI, IPEAYyCMOTPEHHBIC YUYSOHBIM ILTAHOM.
Ha npakTiyeckux 3aHATUSIX TaKKe HEOOXOAUMO MMETh C CO00M KOHCHEKT JIeKIuil. Tembl
71a00paTOPHBIX PabOT Pa3faloTCs 3apaHee U K HUM HEOOXOMMO MOAroTOBUTCA. [Ipy BHIOTHEHAN
J1abOpaTOPHBIX pabOT HEOOXOUMO COOITIOIATh TEXHUKY Oe30MmacHOCTH. Bee SKCcrnepuMeHTaIbHO
M3MEpEHHbIE TApAMETPhl M BEIMYNHBI TIIATEIHHO 3aMCHIBAIOTCS B OTAEbHBIA sKypHaL. [Toce
00paboTKY pe3yJIbTATOB U PEIICHUS TOCTABIEHHO! B JJaOOPATOPHOU paboTe 3aJa4u CTY/IEHThI
0(bOPMIISIIOT OTYET B BU/E MPE3CHTALHH.

€aMocCTOsI-
TeJbHas padoTa

311ech BaXKHO OTMETUTh, YTO OHA MOAPA3/eIsIeTCsl Ha e yIOle BUIbL:

PaboTa ¢ JEeKIIMOHHBIM MaTepPHAaIoM (CM. BBIIIIE).

IoaroroBka K KOHTPOJILHOH padoTe (CM. HUXKE).

Paborta ¢ ayqMoBH3yaJIbHBIM MaTepuaioM. 3/1eCh PeyCMOTPEH MPOCMOTP HAYYHO-TIOMYJISIPHBIX (PHITBMOB 11O
TIPOMICHHBIM Ha JICKIMAX TeMaM. Takol NHHOBAIIMOHHBIA BUJT CAMOCTOSTEIBHOM PaOOThI CIIOCOOCTBYET JTyUIIeMYy
YCBOEHMIO MaTepuasa Kypca JIeKIUH.

3a4€eT

JI7151 TIOATOTOBKY K 3a4eTy 1o Kypcy "CoBpeMeHHbIH (PU3MYEeCKUI SKCIIEPUMEHT' CTYAEHTHI JTOJIKHBI
WCTIOJIb30BaTh HE TOJBKO KYPC JIEKLIMHA ¥ OCHOBHYIO JINTEPATYpPy, HO U JOMOJHUTEIBHYIO JIUTEPATYPY VIS
BBIPAOOTKM YMEHHS IaBaTh Pa3BEPHYTHIE OTBETHI Ha MOCTABJICHHBIE BOIIPOCHL. 3a JIeHb WM [[Ba JIO JaThl 3a4eTa
MIPOBOJUTCS KOHCY/IbTalMs. Ha KoHCybTarmy npemnogaBaTtestio MOXKHO 3a/aTh BO3HUKIIME B XOZIE MMOJTOTOBKE K
3a4eTy BOIIPOCHI

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoIIEcca MO JUCIMILTIHE
(Momym0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIUILINHE (MOIYJII0)

MatepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ceOs1 CleayoIIne

KOMITOHCHTHI:

[NomenieHust 4151 caMOCTOSATENBHOM pabOTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOJBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecniedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayUTOPUH JIJIsl KOHTAKTHOM padoTHI C MpenojaBaresieM, YKOMILIEKTOBAHHbIE CIIeMAIN3U POBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICUYaTKN Pa3ddTOYHbIX MATEPUAIIOB.

My npTUMeauiHas ayAUTOPUSL.

Crenuanu3upoBaHHas 1abopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA
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HpI/I HCO6XOJII/IMOCTI/I B O6paBOBaTeHI)HOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE I/IHCbopMaHI/II/I O6y‘-laIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMIHBIX BUIAaX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTh MacIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MPpeyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH 111 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIe BUPTYAJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTUI JUIA Tiepeiavin HH(bOpMaLIHPI, OpraHu3alvi pa3jiInvHbIX (bOpM
PIHTCpaKTPIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0c51 C IpenogaBarejeM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYaJIbHbIX JICKI.IPIIZ C BOBMOJXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/I${, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAaHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3alyy bopM TEKYIIEro ¥ MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYUN:

- IPOAJOJIKUTEIbHOCTU CAAYN 3a4€Ta WM IK3aMeHa, IIPpOBOAMMOTIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;,

- MPOIOJIKUTEIBHOCTHY TIOATOTOBKYU 00YUAIOIIEerocst K OTBETY Ha 3a4ETe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
6osiee yem Ha 20 MUHYT;

- MMPOAOJIKUTEILHOCTY BHICTYIUICHUs 00YYAIOIIErocs MPH 3alUTe KYypPCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBum ¢ TpedoBanusiMu PT'OC BO u yue6HbIM ruianoM no Harpasienuio 03.03.03
"Pagrodusmka” u npodusto noarotropku "VHGOpMalMoHHbIe MpoLecchl 1 Kubepdusnieckue cucTeMs".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./IB.04.01 Baxyymuas u KpuozeHHAS MEXHUKA OAsL COBPEMEHHBIX
KBAHIMOBbIX CUCTEM

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

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
[podunb noxroroskn: MudopManmoHHsle npoliecchl 1 Kubepdu3nieckre CUCTEMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. @pum, C. 3. Kypc obmeit puznky : yaeOnuk : B 3 Tomax / C. 3. Gpum, A. B. Tumopesa. - 13-e u3a. - Cankr-IletepOypr :
Jlanb, 2022 - Tom 1 : Pusndeckne OcHOBBI MexaHUKH. MoekyisipHas (pusrka. Konebanus n BonHsL. - 2022. - 480 c. - ISBN
978-5-8114-0663-0. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/210377 (nata obpamenus: 06.05.2022). - Pexxum jrocTymna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. 3ucmaH, I'. A. Kypc obmeit ¢pusukn. B 3 1. : yuebHoe nocodue st By30B : B 3 tomax / I'. A. 3ucman, O. M. Tozec. - 9-e
u3., crep. - Cankr-IlerepOypr : Jlanp, 2021. - Tom 1 : Mexanuka. Monekynsipuas ¢pusuka. Konebanus u Bossl. - 2021. - 340
c. - ISBN 978-5-8114-7648-0. - Tekcr : anekTpoHHbIH // JIaHb : 371eKTpoHHO-0nbmoTeuHas cucrema. - URL:
https://e.lanbook.com/book/163406 (nata o6pamienus:: 06.05.2022). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTENeH.

3. Baiikos, 0. A. ®u3rka KOHIEHCHPOBAHHOTO COCTOSTHHUS : yueOHoe nocobue / 0. A. Batikos, B. M. Ky3Henos. - 4-e u3. -
Mockaa : Jlaboparopust 3Hanuit, 2020. - 296 c. - ISBN 978-5-00101-825-4. - Tekcr : anekTponHsiii. - URL:
https://e.lanbook.com/book/151595 (nata o6pamenus: 06.05.2022). - Pexxum jocTymna: uist aBTOpU3. TOJIb30BATEIICH.

4. BepkuH, A. B. ®usnueckue ocHOBbI BakyymHo# TexHuku / bepkun A.B., Bacunesckuii A.U. - HoBocu6upek: HI'TY, 2014. -
84 c. - ISBN 978-5-7782-2424-7. - Texcr : anekrpoHHbIid. - URL: https://znanium.com/catalog/product/546221 (nata
obpamienus: 06.05.2022). - Pexxum ocTymna: mo noArucke.

5. e, E. I1. Bakyymusle TexHosoruu: yuebHoe nocooue / E.I1. emmn. - Jonronpyansiii: Uatemnext, 2009. - 504 c. -
ISBN 978-5-91559-012-9. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/194315 (nara obpatieHus:
06.05.2022). - Pexxum foctyna: rmo rnojamnmcke.

lonoJHATE ILHAS JUTEpPATYypa:

1. Cagenbes, U. B. Kypc o0ieii pusnku : yuedGHOe rocodue [yist By30B : B 5 Tomax / U. B. CaBeinbeB. - 6-€ u3j., crep. -
Cankr-IletepOypr : Jlaup, 2022 - Tom 3 : MonekynsipHasi ¢pu3mka U tepMoauHamuka. - 2022. - 212 c. - ISBN
978-5-8114-9197-1. - Tekcr : 31eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHast cucteMa. - URL:
https://e.lanbook.com/book/187739 (nata obpamenus: 06.05.2022). - Pexxum ocTymna: JUist aBTOPU3. TOJIb30BATEIICH.

2. IIpumeps! 1 3a1a4H 10 TerioMaccoodMeHy : yueOHoe nocodue / B. C. JloruHos, A. B. Kpaiinos, B. E. FOxHoB [u ap.]. - 4-¢
u3., crep. - Cankt-IlerepOypr : Jlanb, 2022. - 256 c. - ISBN 978-5-8114-1132-0. - Tekcr : anekTponHsii // Jlans :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/206057 (nata obpainenust: 06.05.2022). - Pexum
JOCTYyIa: JIs1 aBTOPU3. TOJIb30BaTENIEH.

3. BakyymHas TexHuka : cnpaBounuk / K. E. lemuxos, 1O. B. ITandwunos, H. K. Hukynun, 1. B. ABroHomoBa. - 3-e u3n.,
niepepad. u gor. - Mocksa: Mammmnoctpoenue, 2009. - 590 c. - ISBN 978-5-94275-436-5. - Tekcr : anektponHsiid. - URL:
https://e.lanbook.com/book/723 (nata oopamenus: 06.05.2022). - Pexxum foctyna: [uist aBTOPU3. TTOJIb30BATENEH.

4. ViBaHoB, U. BakyyMmHBIii IpakTUKYM: y4yeOHO-MeToaudeckoe nocodue / Misanos U. - PocroB-Ha-[lony: FOxHbIiA
(penepanbubiil yausepcureT, 2009. - 56 c. - Tekcr : anekrpoHHsIid. - URL: https://znanium.com/catalog/product/553467 (nata
obparenus: 06.05.2022). - Pexxum goctyna: Mo MoIIHcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./IB.04.01 Baxyymuas u KpuozeHHAS MEXHUKA OAsL COBPEMEHHBIX
KBAHIMOBbIX CUCTEM

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

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka
Ipoduns noxroroskn: MudopmanmoHHsle npoliecchl 1 Kubepdru3nieckre CUCTeMb

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

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

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

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

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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