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25.02.03 Texauueckas dKCIITyaTalus eKTPUPUITTPOBAHHBIX U MHJIOTAXKHO-
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Pabowas mnporpamma yueOHOW JMCHMIUIMHBI pa3paboraHa Ha ocHoBe denepanbHOrO
rocyJIapcTBEHHOTO oOpa3zoBatenbHOro cranaapra (nanee ®I'OC) cpennero nmpodeccrHoHaTbHOTO
obpazoBanust (manee CIIO) mno cnemumanbHOocTH 25.02.03 Texuuyeckas sKcIUTyaTalus
ANEKTPUPHUIMPOBAHHBIX M MHJIOTAXXHO-HABUTAIIMOHHBIX KOMIUIEKCOB (0a30BOil MOJITrOTOBKH),
yrBepkaeHHoro [Ipukazom Munoopuayku Poccun ot 22.04.2014 . Ne 392.

Opranuzanus-pa3paboTuuk:  PUIbCKUN aBHAIIMOHHBIA TEXHUYECKUH KOJUICHK —
bunmnan ¢enepanbHOro0 TOCYJAPCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO  YUPEKACHUS
BBICIIETO TPOQecCHOHaTBHOr0 0o0pa3zoBaHus «MOCKOBCKUH TOCYJapCTBEHHBINH TEXHUYECKUN
YHUBEPCUTET TpaxkaaHckoi aBuanuny (MI'TY T'A)

IIporpammy cocraBuiI:

Kopocrenés A.H., npenonaBatens Peuibckoro ATK - pummana MI'TY T'A

Peuenzenrt:
Cxoponxun C.B., npenogaBarens Pwsuibckoro ATK - ¢punuana MI'TY T'A

Pabouas nporpamma obcyxaeHa u onoOpeHa Ha 3aceqaHuy HUkiIoBoi komuccuun OT/I.

[Ipotokon Ne 0T « » 2015 r.

[Ipencenarens nukioBoi komuccuu OT/] Kopocrenés A.H.

Pabouas nporpamMmma pacCMOTpE€Ha U pCKOMCH/IOBAHA METOAUYICCKHUM COBETOM KOJUICIKA.

[Tpotokomn Ne OT « » 2015 r.
Meroauct Kossinesa JI.B.
3amecTuTeNnb TUpeKTopa 1o yuyebHoi pabore Mumokun A.M.
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1. MACIIOPT PABOYE ITPOI'PAMMBI YUEEHOU JUCIIUTLJIMHBI
EH.03 ®PU3UKA

1.1. O6aact npumMeHeHus padoyeii NPOrpaMmsbl

PaGouass mporpamma y4eOHOW TUCHHUIUIMHBI SBISETCS YacThIO MPOTPAMMBI TIOJATOTOBKH
crenpanucToB cpeanero 3eHa (mamee - IIIICC3) B coorBerctBun ¢ ®PI'OC CIIO 1o
cnenuanbHocT 25.02.03 TexHuueckas sKcIUTyaTanus — ANIEKTPUPHUIMPOBAHHBIX U MHIJIOTAXKHO-
HAaBHUTal[MOHHBIX KOMIIIEKCOB.

PaGouast mporpamma y4eOHOW IMCUMIUIMHBI MOKET OBITH HCIOJB30BaHa B MPO(ECcCHOHATHHOM
obOpasoBanuu B pamkax peanuzamuu [IIICC3.

1.2. MecTo y4eOHOM JUCHUILIUHBI B CTPYKTYpe OCHOBHOI NpogdeccuoHaIbHOI
o0pa3oBaTeJbHOM MPOrPAMMBI:

VYyeOnass gucuumimHa Dusmka OTHOCUTCS K  MaTeMaTUYECKOMY U obmemy
ectectBeHHOHayuHoMY 1tukity [ITICC3.

1.3. Henu u 3a7a4u y4eOHOM TUCHUILUINHBI — TPeOOBAHUS K pPe3yIbTaTaM OCBOEHHS
Y4eOHOM IMCUMILINHBI

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI O0yUYaIOUIHICS TOJIKEH YMeTh:

- OLICHUBATh YUCIICHHBIE MOPSAIKU BEJIMYMH, XapaKTEPHBIX JJIS pa3IMUHBIX PA3/IEIOB (PU3HKH.
B pesynbrare 0CBOCHUS AUCITUTUTHHBI 00YJAIOUTUNCS JOJKEH 3HATh:

- OCHOBHBI€ 3aKOHbI U MOJIETIM MEXAHUKH, KOJIeOaHHI 1 BOJIH, KBAHTOBON (DM3HKH, TEPMOIMHAMUKHY.

Ilepeyenb (opmMHupyeMbIX KOMIIETEHIUH:
O6mue xomnerenuuu (OK)

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JAEATEIBHOCTb, ONPEAEISATh METOJbl U CHOCOOBI
BBITNIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, OLIEHUBATh UX 3PPEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHumate peuieHus B CTaHIAPTHBIX W HECTAHAAPTHBIX CUTYallUSX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh NOUCK M HUCHOJb30BaHUE  MH(pOpManuM, HEOOXOAUMOW JuIs
3¢ ()EKTUBHOTO BHITIOJHEHUS MPOPECCHOHAIBHBIX 3a/1a4, MPOPECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.

1.4. Konu4yecTBO 4acoB Ha ocBOeHHe padoyeil NporpaMMbl Y4eOHOM JMCHUIIIHHBI

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromierocst 87 4acoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHOM Harpy3Ku 58 4acos;
CaMOCTOSITEIILHOM paboThI 29 Yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 87
O0s13aTes1bHAs AyIMTOPHAs yueOHAas Harpy3ka (Bcero) 58
B TOM YHUCJIE!
IPAKTUYECKHE 3aHSITHUS 16
CamocTrosiTejibHasi pa6oTa o0y4yawiierocsi (Bcero) 29

IIpomexyTounas arrectanus B GopMe 3auera B 3 ceMecTpe.




2.2. TemaTu4yeckuii JIaH u coaep:xkanue yueonoi nucunnianabl EH.03 ®du3zuka

HaumeHnoBaHue pa3aeios
H TEM

Conep:xaHue y4eOHOT0 MaTepHaJia, JIAGOPATOPHbIE H MPAKTHYECKHE PAadOThI, CAMOCTOSATEIbHAS padoTa
o0yuaommxcst

O0beM yacoB

YpoBeHb
OCBOCHHUS

BBeaenue

Coaep:xanue yueOHOro MaTepuaJa:

2

Hpnpoaa BCHICCTBA: XUMHNYCCKUE DJICMCHTDI, CTPYKTYpa aTOMOB 1 MOJICKYJI. XHUMHUYECKHE COSTUHCHHUS.
AI‘peFaTHLIe COCTOSAAHMSA: TBEPABIC TCJIA, )KUAKOCTHU U ra3bl.

CamocrosiTe1bHasi padoTa 00y4aloIHXCH

Al"p CraTHbIC NPEBPALICHUA

-

Pasnen l. Mexannka.

w
ol

Tema 1.1.
Craruka.

Coaep:xanue yueOHOro MaTepuaJja:

CI/IJ'IBI, MOMCHTBI CUJI, Tapbl CHUJI, BEKTOPHOC NPCACTABJICHUC.

VYcnoBus PpaBHOBECHS TCII. HeHTp MnapajijieJIbHbIX CHUJI. HCHTp TAXKECTHU. KOOp,I[I/IHaTH HCHTPA TSAKCCTU.

IIpakTnyeckue 3aHATHSA:

IIpaxTrdeckas pabora Ne 1 . OnpezneneHne 5KeCTKOCTH TPYKUHEL.

CamocrosiTejibHasi padoTa 00y4arouuXcs:

DJIIEMEHTHI TCOPUH YIIPYTOCTU: PACTIKCHUC, CIKATHUC, CABUT" U KDYUCHHUC.

CTpOGHI/IC H CBOMCTBa TBCPAOTO TCJIa, )KUAKOCTH U Tra3a.

I[aBJIeHI/IC KHUIKOCTHU U Ia3a. IInaBanme Ten B KUIAKOCTH.

Tema 1.2.
Kunemartuka.

Coaep:xanue yueO0HOro MaTepuaJja:

HOCTyHaTeJ’IBHO@ JABHKCHUC! HpHMOHHHeﬁHoe PaBHOMCPHOC ABUKCHUC, Hp?[MOJ'II/IHef/'IHOC PAaBHOYCKOPCHHOC
JBHXXCHUEC HepnounquKoe JABWOKCHUC: IBMXKCHUC MassiTHUKA, HpOCTCf/’IHIaFI TeOopus KOHC63HHI>'I, TapMOHHKH 1
PCE30HAHC.

NINIFRPIFRPFRPIWININININ D

IIpakTnyeckue 3aHATHSA:

IIpakTryeckas pabora Ne2. V3ydeHwe NBIKESHHUS TEJ IO HAKJIOHHON TTIOCKOCTH.

HpaKTI/I‘ICCKaﬂ pa60Ta Ne 3. OHpGHeJ’ICHI/Ie YaCTOThI KOJIEOaHMIH IMPYKUHHOI'O 1 MATECMAaTUICCKOI'0O MAsITHUKOB.

CamocrosiTeJibHasi padoTa 00y4arouuxcs.

I[BI/DKGHI/IG o[ I[CﬁCTBI/IGM CHIJIBI TAXKECTHU.

BpaH.[aTeHLHOG JABWIKCHUC: PABHOMCPHOC BpallICHUE TOYKH M TBEPAOI'O TECJIA.

Tema 1.3.
Jlnnamuka.

Coaep:xanue yueOHOro MaTepuaJja:

Macca. Muepuus. 3akonsl HeloToHa.

Tpenne: nmpupona cuitsl TpeHus U ee aeiicteue. Koagdunment tpenus. Tpenne kaueHus.

IIpakTHyeckue 3aHATHS:

[Tpakrryeckas padora Ne4. Pemenue 3aga4 Ha mpuMeHeHHEe 3aKoHOB HploToHa.

CamocrosiTe1bHasi padoTa 00y4al0IHXCH !

Wmnynsce Tena. Mimysbe cuibl. 3aKOH COXpaHEHUS! IMITYJIbCa

Pa60Ta, MOHIIHOCTb, DHEPI'UsL (HOTCHIII/I&HLH&H, KHUHCTHUYCCKAasAd, HOJ'IHafI)

DJIeMEHTEI AWMHAMUKH BpAllaTCJIbHOT'O ABMXKCHUSA TBEPAOI'O TCJIaA. HpI/IHHI/IH pa6OTLI THPOCKOIIa

RPIRIRPWININININIERIFRINWININ |




Tema 1.4.
JIMHAMHKA KHIKOCTH.

Conepixanue y4eOHOro MaTepHaJia:

JBrKeHMe KUAKOCTU. Y paBHEHUE HEPA3PHIBHOCTH.

CraTtuueckoe, TMHAMHYIECKOe B OJHOE aBieHue. YpasHenne bepaymnm, TpyOka BenTypu.

Baskocts (BHyTpeHHEe TpeHne). DPdexTsl ootekanus. [logpemHas cuia.

CamocTosiTe1bHasi padoTa 00y4aloHXCs.

CTaTI/I‘IeCKoe, JUHAMHUYCCKOC M ITOJTHOC JaBJICHHUC.

Y nenbHBINH BEC U INIOTHOCTb.

NIRPIWINININ|O

Pa3nen 2. TepmoaunaMuka.

Tema 2.1.
TenysoBble sIBJIEHUA.

Coaep:xkaHue y4eOHOro MaTepuaJja:

Temmeparypa: Tepmometpsl u mkainsl (Llenscus, @apenreiita, Kenssuna). BHyTpeHHSAS SHEpPTHS.

Pabora B Tepmommaamuke. KommdectBo TemmoTel. TeImoeMKOCTB, yIeNbHAs TEIUIOEMKOCTh. llepBoe Hadamo
TEpPMOJMHAMUKHI

NN |

CamocTosiTe/ibHasi padoTa 00y4yarommxcs.

N

Bropoe Havano tepmoanHaMuky. Ternonepenada: KOHBEKIHA, H3IyIE€HHE, TEIUIONPOBOAHOCT. OObeMHOE
pacimpeHue.

Tema 2.2.
HneanbHbIii ras.

Coaep:xanue yueOHOro MaTepuaJja:

T"a3sr: HN30TCPMUYCCKOC PACIIMPCHUC U CIKATUC, I/ISOXOpHHﬁ u I/I306apHLII71 MMPOLECCHI.

VYaenbHble TEINIOEMKOCTH MPU MOCTOSIHHOM O0beME W JaBJIeHHU; paboTa NpU PACHIMPEHUH ra3a B Pa3iHYHbBIX
nporeccax

HpaKTuquKne JAHATHA:

[TpakTuyeckas pabora Ne5.
IIpoBepka BBIIOJIHEHMSI Ta30BbIX 3aKOHOB

SN

CamocTosiTe1bHasi padoTa 00y4yaloMXcs:

3aKoHBI UACAJIbHBIX I'a30B

VY enbHble TeMI0EMKOCTH MPU TIOCTOSTHHOM 00BEME U JIaBICHUU;

Tema 2.3.
TensoBble MAIIMHBI.

Coaep:xanue yueOHOro MaTepuaJa:

A,HI/Ia6aTI/I‘IeCKOG pacHIupeHue u C)XaTue, HUKIIbI TCIIOBBIX HBHFaTeHeﬁ.

XOHOI[I/IJ'IBHI/IKI/I X TCIIJIOBBIE HACOCHI.

CamocrosiTesibHasi padora 00y4aroLmxcs.
M3menenne arperaTHelx coctosHUH. CKpbITas TEIUIOTA IUIABJICHHUS M HCIIAPEHUS], TEIUIOTa CTOPAHUSI TOILINBA.

NN N BN DN

Pasnen 3. KBanToBas gusuka.

[y
N

Tema 3.1.

Coaep:xanue yueOHOro MaTepuaJja:

TemnoBoe H3JIYyUYCHHUE TCII.

Dotoaddexr. Potonsl. Dpdexr Komnrona.

BousiHOBBIE cBo¥icTBa MHUKpoyacTHLl. udpakuus 3IeKTpOHOB.

KBanToBEIe FCHepaTOpLI.CBCTO,HI/IOIH:I. HOJIprOBO,HHI/IKOBBIG JIa3Cphl.

CamocrosiTe1bHasi padoTa 00y4al0IHMXCH:

CocTaBUTh pe(bepaTLI Ha TeMEl: TemioBoe N3JIYy4YCHUC U riao0ansHOE H3MEHEHHE KIIMMATa.

HpI/IMCHCHI/IC J1Ia3€poB. HepCHGKTI/IBH IIPUMCHCHUSA CBETOANOJ0B B Fpa)KI[aHCKOfI aBHallMH.

NINIBEINININ|IN|(




Pa3nexn 4. BoiHOBOe TBH:KEHHE H 3BYK.

-
N

Tema 4.1. Coaep:xanue yueOHOro MaTepuaJja:

BoaHoBOe 1BMKEHHE. BonHoBOE IBMKEHHE: MEXaHUUECKHE BOJIHbI, CHHYCONJJAJIbHOC BOJIHOBOC JABMKCHUC.

SBnenve naTepdepeHMN U AUPPAKIHIH, CTOSYNE BOJHBL.

IIpakTHyeckue 3aHATHUSA:

HpaKTI/I‘IECKaH pa60Ta No 6. OnpeaeneHI/Ie JJIMHBI BOJIHBI CB€TA C IIOMOIIBIO )IH(I)paKHHOHHOﬁ PCUICTKU.

IpakTryeckas pabora Ne 7. M3aMepeHue pacCTOSHUS MEXAY TOPOKKAMH TUPPAKIIMOHHON PEIICTKH.

CamocTosiTe1bHasi padoTa 00y4alOIMXCS:

3ByK: CKOPOCTH 3ByKd, HICTOUYHUKHU 3BYKaA. MHTCHCI/IBHOCTL, BbICOTA TOHA U TeM6p 3BYKa.

Dddexr Jomnepa.

NINEININ|BAINNS

Jln1st XapaKTEepUCTHKN YPOBHSI OCBOEHHSI Y4€OHOr0 MaTepuaia UCIOJIb3YIOTCS ClIeAYIONHe 0003HaAYCHUS:

1. — o3HaKOMHTEINBHBIH (Y3HaBaHHE paHEee H3YUEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIHN (BBIIOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHUBHBIH (INIAHUPOBAHUE U CAMOCTOSTEIEHOE BHITIOJIHEHUE JIETEIbHOCTH, PEIIeHHe IPOOJIEMHBIX 3a1a4)




3. YCJOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI YYEFHOM JUCIHATLIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

Peanuzanus paGoueit nporpaMmbl yueOHON AUCHUILTUHBI TPeOyeT HaIHuus
yaeOHoro kabunera «Pu3nKay.

OGopynoBanne y4eOHOro KaOuHeTa:

1.
2.
3.
4.
S.

Knacchas nocka.

KoMruiekT 1eMOHCTpallMOHHOTO 000pY/I0BaHMS IO MEXAHUKE;

KoMIutekT 1eMOHCTpaIllMOHHOTO 000PYI0BaHUSI IO MOJICKYJIIPHOHN (hU3HUKE;
KoMIuiekT 1eMOHCTpallMOHHOTO 000PYI0BAHMS IO SJIEKTPOMArHeTU3MY;
KoMIuiekT 1eMOHCTpaIllMOHHOTO0 000PYI0BaHUS 10 ONITHKE;

TexHU4YeCcKHE cpeacrea oﬁyqe}mﬂ:

1.
2.

APM npenogaBarens ( KOMIOBIOTED, TPOCKTOP, KOJIOHKH)
Jlunensuonnoe nporpammuoe odecneuenue — LibreOffice, VLC, Mozilla FireFox - GNU LGPL.

1.2. UudopmanuonHoe odecrneyeHue 00ydeHHs

Hepeqeﬂb PEKOMEHAYEMBIX y‘-leﬁHI)IX H3I[aHHi7[, JOIOJTHUTENbLHOM JUTEPATYPbI, HHTEPHET-PECYPCOB

OcHo6éHble UCIOUHUKU:

1.

2.

®upcoB A.B. ®usuka ansg npodeccuil U CHerUalIbHOCTeH TEXHUYECKUX U €CTECTBEHHO-HAYYHBIX
npodeccuit M.: «Akagemus» OI'Y «DUPO» 2014;

OVY.12 ®usuka. Koncnekr nekmuii. /Kopocrenés A.H./-Pviibck. Peuibckuit ATK — dunman
MITY TA, 2015r.-152 ¢. — 3:1. 6u01.

ﬂonwmumeﬂbnbte UCMOYHRUKU.>

1.
2.
3.
4.
5.

6.

B.®. JImMutpueBa «®Pusuka 18 npodeccuil M CIENHMATbHOCTEH TEXHUYECKOro MpOQUIs».
Vuebnuk, M, «Axagemus», 2003 r.

I'enpenmreiin J1.O. Jluk FO.W. ®usuka. Yaeonuk ms 10 k1. - M.: 2007.

I'enpenmreiin JI1.O. Iuk FO.W. ®usuka. YueOnuk mas 11 k. -M.: 2008.

Hmutpuesa E.W. u np. ®usuka B npumepax u 3agadax: Yued. nocooue/ E.M. [Imutpuena, JI.JI.
Uckaesa, JI.ZI. Koctiouenko.-M.:®@OPYM; HH®PA-M,2011.-512c¢.,un.-(IlpodeccruonanpHoe
oOpasoBaHmue).

CwmupaoB C.A., I'panoBckuii I'. COopHUK 33124 110 pusuke.-2-¢ usa., uctp.-M.:@OPYM; UHDPA-
M,2010.-176c¢.,un.-(IlpodeccuonanpHoe 0Opa3zoBaHue).

TapacoB O.M. JlabopatopHbie paboThl 10 (U3HMKE ¢ BOMPOCAMU U 3aJaHuAMU: Y4ed. mocobue.-
M.:®OPYM;UH®PA-M,2011.-96¢c.-(Ilpodeccuonansuoe oOpazoBaHue).

Hnmepuem UCMOYHUKU.:

1.

3apeunsli Muxaun — KaHToBas ¢u3uka, BpeMs, CO3HaHUE, PEAJbHOCTb. JEKTPOHHas
oubnuoTeka RoyalLib.com[2nexTpoHHbrit pecypc]URL:
http://royallib.com/book/zarechniy_mihail/kvantovaya_fizika_vremya_soznanie_realnost.html
/(nata obpamenus 27.08.2014).

N.E.NponoB OcHoBHble 3akoHbl. KBaHTOBas ¢u3uka. [DnekTpoHHbII pecypc]URL:
http://www.libedu.ru/l_b/irodov_i e /osnovnye zakony kvantovaja_fizika.html/(nata
obparmenus 27.08.2014).

Bes dusuka. [Dnekrponnsiii pecypc|URL: http://fizika.ayp.ru/(nara obpamenus 27.08.2014).



4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS YUYEBHOM JUCIUILINHBI

KOHTpOJ'II) N OLCHKa PE3YyJIbTaTOB OCBOCHUSA y‘lC6HOI>i JAUCHUILIMHBL OCYHICCTBIIACTCA IPEIIOAABATCIIEM B

NpoLecce MPOBEACHUS

00yJaronMMHUCs WHIMBUIYAIBHBIX 33aJIaHUM, UCCIICTOBAHMM.

Pe3yabTarnl 00yyeHus
(0CBOECHHBbIE YMEHHsI, YCBOCHHbIE 3HAHMS)

®opMbI U MeTOAbI KOHTPOJIS ¥ OLIEeHKH
pe3yJabTaToB 00y4eHHsl

YmMmenus:

- OLICHWBATh YHUCIICHHBIC MOPSIKU BEIHYWH,
XapaKTEePHBIX JUIS  Pa3JIMYHBIX  Pa3IesioB
bu3mKy,

- pemath 3a7a4Ml Ha BBIYUCICHHE (DU3MYECCKHX
BEJIMYHH, IPOBEPSTH Pa3MEPHOCTH BEJIMYHH;

- pelIeHue 3aad,
- KOHTPOJIb BBIIIOJTHEHHS JIA00PAaTOPHON
paboThI;

3Hanug:

-OCHOBHBIC IIOHSATHS, 3aKOHBI W  MOZCIHI
MEXaHUKH, KOJICOaHWH M BOJIH, TEPMOIUHAMUKY
OITHKH,

- SJIMHMIIBI M3MEPEHHS (DU3MUCCKHX BETUINH;

- IMCbMEHHBIN ONPOC

- TECTUPOBAHHUE,

- (u3uYecKuil TUKTAHT;

- paboTta ¢ TUAAKTUYECKHUM MaTepHUaioM

- MCTOJbI TCOPCTUICCKOI'O U
OKCIICPUMECHTAJIBHOI'O UCCIICA0OBAHNS B (1)I/I3I/IKC;

- KOHTpOIIb
paboTHI;
- peleHue 3aaay.

BBIMIOJIHEHUST  TaOOpaTOpHOI

1ab0paTOPHBIX M TPAKTHYECKUX pPabOT, TECTUPOBAHMS, 4 TAKXKE BBIMOTHCHHUS
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