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Mporpammy ancumnnuHbl paspabdoTan(a)(n) ooueHTt, K.H. HnzamytonHos A.C. Kadoeapa KBaHTOBOW
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
Alexey.Nizamutdinov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B naHHOM KypcCe CTyOoeHThI 6y,ﬂ,yT 3HAKOMUTbCA C OCHOBHbIMW HanpasneHnsaMm pa3Bmntins
paaonoTeXHNK n KBaHTOBOW SNEKTPOHUKWN. OcobeHHoCcTH pPa3BnTna n nosiBNEHNA HOBbIX noen n nx
NOHMMaHWA 6y,D,yT NnoKa3aHbl Ha npuMepax, KoTopblie 6y,ﬂ,yT MM N3yHaTbCs NMPU NPOXoXaoeHnn Bcero
LumMKna, CBA3aHHOro ¢ gucumniamHamm pagno-gpusnki.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucuunnmnHa BkntodeHa B pasgen " M1.5.1 ObweHay4HbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 011800.68 Paonodmamka n oTHocuTcst K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

OucumnnuHa BxoauT B 6a30BYy0 4aCTb MPOGECCMOHANBHOIO Unkna . [ns 0CBOeHUSI ANCLUMNHDI
HEOoOX0AMMbl 3HAHWUS ANCUUMNINH: UCTOPUS, OUNOCOUS, Knaccuyeckas MexaHuka, TeopeTnyeckas
MexaHuKa, MoneKynsapHas gounsnka, aNeKTpU4ecTBo 1 MarHeTuaMm, ONnTiKa, aToOMHas 1 saepHas
dov3uka, aNeKTPoaMHaMIKa, KBaHTOBAsi MEXaHWKa, TepMOaMHaMMKa U CTaTUCTUYeckas qouaunka.
OcBoeHne ANCUMMInHBLI He0BX0AMMO A1 (POPMUPOBAHMS HAYYHOrO MUPOBO33PEHUS 0BYyYatOWUXCS 1
LMPOTbI NPOXECCUOHANBHOrO KPyrosopa

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMon KoMneTeHLUU

OK-1

n HOCTb OrnepupoBath yrnybneHHbIMU 3HaHMAMK B 06nacTu
(obuexyneTypHLie aromarnn 1 ooreaTae g AR & 0onee
KOoMreTeHuun) y
OK-2
(0BLLEKyNbTYPHbIE CNocobHOCTb ONepupoBaThb yrnybneHHbIMM 3HaHUsSMK B obnactu
KOMNETEHLIN) ryMaHuTapHbIX N 3KOHOMUYECKMX HaykK

CMocOBHOCTb CaMOCTOATENbHO NPUobpeTaTb C NOMOLLbIO
OK-3 NHPOPMALIMOHHBIX TEXHONOT WA U UCMONb30BaTh B

NPakTN4EeCcKol AeATENIbHOCTU 3HaHNS 1 YMEHUS, B TOM Y1C/e B
(0BUIEKYbTYPHbIE pa gc Ol AesiTeNnbHOCTY 3Ha YMEHWS, B TOM HuCre B
KOMMETEHLINN) HOBbIX 00NacTsX, HEMOCPEACTBEHHO HE CBA3AHHbIX CO CAEepoi
NesaTenbHOCTU, PaCWMPATL 1 yrybnaTh CBOE Hay4Hoe
MUPOBO33pEeHMne
OK-9 CMOCOGHOCTbIO K aKTUBHOW COLManbHOM MOBUIBHOCTH,
opraHM3aummn Hay4Ho-1CcCnenoBaTenbCkux n
(ObwekyneTypHbIe Hay4HO-NPON3BOACTBEHHbIX PAGOT, yNPaBNeHUIO HayYHbIM
KOMMeTeHuunn) y P P » YIP y

KONMNEeKTnBoOM

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

OCHOBHbIe HarnpaBneHnsa pasBUTUA eCTECTBEHHO-HAYYHOro 3HaHuA, pagnoguanku, B TOM Ynucne
obnacrten HayKn N TEXHUKW, B KOTOPbIX CTYyOEHTbI 6yuyT pa60TaTb nocne OKOH4YaHnsA Marnctpartypbl

2. IONXEeH yMeTb:
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NMOHMMATb 1 Y3HABATb MPOLLeCChbl B OTpaCnAaX 3HAHUA No CBOEN cneunanbHOCTN, YMETb
aHann3npoBaTtb Matepuman aKCnepmMeHTanbHbIX OaHHbIX, eNnaTb BbIBOObI, O606LI.I,€HI/I9I M NPOrHo3bl.

3. OONXEeH BnageTb:
3HaHUAMN O METOO0M0rMK (PU3NYECKUX NCCNEeNOBAHNA, OpraHn3aunmn Hay4HbIX UCCneLoBaHUN.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
MpPUMEHATb NONYYEHHbIE 3HAHUS HA NPaKTUKE

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4€eT B 3 CeEMeCTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens UX TPy A0eMKOCTb Tekywime coopMbl
N 'nuﬁﬁ""""HH/ ceMeCTpcemecrpa (B wacax) KOHTpoOnsi
oayns
MpakTnyeckuelllabopatopHbie
3aHATUSA paboTbi

Nekuunn

Tema 1. MeTtogonorus
1.|Haykn n ncropus 3 1-2 2 2 0
pas3BUTUA PU3NKN.

Tema 2. Victopus
passuTns
panuoTexHukm ( ot i

‘[paononamMnbl K 3 34 2 2 0
TPaH3MCTOpPY n
MUKPOMpPOoLECcopy).

Tema 3. Nctopus
passuTns
paanoacTpoHoOMmm (
3.|paavonokauus, 3 5-6 2 2 0
paguoTeneckonsl,
3Be30HbI
NHTEpepomeTp)

Tema 4. Victopus
B | 3 |78 | 2 | 2 T
AMP, nasepbl)

npe3eHTauus

npe3eHTauus

npeseHTauus
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ‘D'"Kn"(")""’;'_r;"”b'/ C("w'echcemecrpa (B yacax) \ll(ompgt:mp
ay Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. Nctopus

NPUMEHeHns

pannoycTponcTs B

MeauunHe, bronormm, i npeseHTauuns
S reonornn, XuMnn, 3 9-10 2 2 0

HedgoTe K

razonobbiBatoLLe

NPOMBILWNEHHOCTU U T.4.

Tema 6.

PannoyactoTHble

MeToObl. DNEKTPOHHbIV
6.M1kpockon, 3 |11-12] 2 2 0 npeseHTauns

peHTreHosckui n AMP

TOMOrpadobl,

Kapauorpagbl

Tema 7. MNpuHUmnNbI

nepenadyv nHgopmaumm

B BUIe noToka. i YCTHbI ONpocC
7. CoBpeMeHHble 3 13-14 2 2 0

cpencrtea

KOMMYHMUKaLNN.
_ Tema . Itorosas 3 0 0 0 3ayer

doopma KOHTponsA

Ntoro 14 14 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. MeTooonorns Hayku n UCTOpUsi pasBUTUS OU3UKM.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Hayka kak nesaTenbHOCTb, CUCTeMa 3HaHUM 1 coumnanbHbIi MHCTUTYT. POpPMbI pedpnieKCMBHOIO
OCMbICNIEHNS HAYYHOr0 NO3HaHUA: noruka, metogonorus. VIHCTuTyTbl Hayku, CTpyKTypa
neatenbHocTn. PassuTne ectecTBO3HaHMS 1 peBonioLmm B Hayke. CTpykTypa Hay4YHOro no3HaHus:
doyHLaMeHTanbHble 1 NpuknagHble uccnenosanms, HAOKP.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CemuHapckoe 3aHaTre no Teme "Mictopust Tenerpadpa”. ObcyxaatoTcsl TMYHOCTU HayKK, UX Ponb B
PasBUTMN ECTECTBO3HAHNS U NCTOPUSI B3aMOOENCTBUS YHeHbIX Mexay coboii. CTyaeHTam
npennaraeTcs coenatb coobleHns o brorpacusix M3BECTHbIX YYEHbIX U UICTOPUSIX 3HAYUMbIX
oTkpbITUiA. [pepnaraeTcs genatb akUeHTbl Ha BAUSHUM OTKPbITUA doyHOAMEHTaNbHOM HayKn Ha
LesiTeNbHOCTb YenioBeka v pa3sutue obuecTea, B ToM ymcne B XIX n XX Bekax.

Tema 2. UcTopusi pa3Butnsa paguoTexHuku ( oT paguonamnbl K TPaH3UCTOPY U
MUKpornpoueccopy).

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

WNcTopusa passuTms 3HaHuiAi 06 anekTprnyecTse n MarHeTuame. MpuknagHble paboTo
nccneposatenein XIX seka. Pabotol @apanes, Oma, NeHpun. N306peTeHne KaTywky MHOYKTUBHOCTU.
Teopus anekTpuyecknx konebaHuin B aneKTpu4eckom KoHType. OTKPbITUE KaTOOHbIX Ny4eit 1
akkymynstopa. Pabotel Makceenna. Victopusi namn HakanusaHusl, hoToacppekT 1
MynbTunnekcopbl. PaboTtel [onosa n passuTre paaMonprueMHKOB 1 NEPEAOLWNX YCTPONCTB,
paguonamn. Passutue nonynpoBOOHNKOBON TEXHUKM, OTKPbITUE Anoda U TpaH3ucTopa.
TpaH3ncTopmsauns n poxaeHue ungposon TexHNKn. OCHOBHbIE HanpaBieHns pas3BuTUs
NonynpoBOAHNKOBON TeXHUKU. Cdhepbl NCNONb30BaHNS PALNOTEXHUKMN.
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

CeMunHapckoe 3aHsaTtue no teme "MuHuaTiopnsaumns pagnotexHnyeckmx yctponcts". CtyoeHTam
MNpennaraetcs coenatb Aoknaabl 06 OCHOBHbBIX BEXax Pas3BUTUS NOMYNPOBOLHUKOBON TEXHUKMN:
hoToadhhekT, paboTbl Mlodoche 1 JIeHMHrpaackoro omamko-TEXHUYECKOrO MHCTUTYTA, paboThbl
Loknu, BpatteHa un BapauHa, komnaHus Bell Laboratories. Ob6cyxanaeTca NCTopms TEXHUKN
BbIYUCUTESNbHbBIX MAWWH.

Tema 3. UcTopusa pa3Butusi paamoacTpoHOMUU ( paguonokKaums, paguoteneckonbl, 38e3aHbIN
nHTepchepomeTp)

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Pabotbl Kapna AHckoro. MNMepebiit pagnoteneckon, paboTol MpoTta Pebepa. HoBbili B3rnsa Ha KapTy
Heba: pagmonsnydyeHne nnaHeT, nynbcapbl, KBadapsbl. iccnenoBaHne MeX3BE34HbIX MOMIEKYT.
PenuktoBoe nanyyeHne. Npobnema noncka BHE3EMHbIX LMBUNN3aLMiA. Pa3Brutune TeXHUKN
panMoacTpPOHOMUM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CeMuHapckoe 3aHaTue no teme "CoBpeMeHHble CUCTEMbl paanonoKauum n paanoacTpoHoMumn”.
CtyneHTam npepnaraetca coenatb foKnagbl 06 OCHOBHbIX OTKPLITUAX PaAM0acTPOHOMUN 1
3Ha4mMbIx nabopartopuax n obcepsatopusx: Hat Creek Radio Astronomy Observatory (BIMA),
Arecibo Observatory, AcTpokocMuyeckunii LeHTp duaunyeckoro nHctutyta um. IN.H. Jlebenesa
Poccuiickon Akagemum Hayk, MNMporpamma SETI, kocmuyeckune annapatbl (HALCA, PaguoacTpoH),
Hobenesckue npemum B obnact pagnoactpoHOMUN.

Tema 4. Uctopusa pa3Butusi KBaHToBon anekTpoHuku ( AP, AMP, nasepbl)
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Teopus cTpoeHusi atoma, noctynatbl bopa. PaboTbl SiHwWTERHA: (OTO3EKT, BEPOSTHOCTHAS
MOJeNb 3NEKTPOHHbIX NepexonoB. Pabotbl dabpukaHTa, NaTeHT Ha KBAHTOBLIA YCUNUTENb.
OTKPbITE 3NEKTPOHHOr0-NapaMarHMTHOroO pe3oHaHca U S4epPHOro MarHMTHOro pe3oHaHca. PaboTbl
Bacoga, NMpoxopoea, Andeposa, TayHca. Victopusi n3obpeTteHns nasepa, nasepbl Ha akTUBHbIX
cpenax pas3nuyHbIX COCTOSIHMIA BelwecTBa. BocTpeboBaHHOCTb KBAHTOBbLIX YCTPOWCTB B OTPACHSAX
NeaTenbHOCTU YenoBeka.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

CTyneHTam npepnaraetcs coenatb foknagbl 0 Hobenesckmx npeMusix B 06nacTsix MarHUTHOMO
pes3oHaHca 1 gouaunku nasepos: Pabwu, bnox, Mapcenn, Hobeneesckre npemnn 3a pasButme
MEeTOLONornn 94epHON MarHUTHON PE30HaHCHOW CNEeKTPOCKOMUU BbICOKOrO paspelleHuns, 3a
n306peTeHne MeTona MarHMTHO-Pe30HAHCHOM ToMorpadhun, bacos, Mpoxopos, TayHe, Andbepos, 3a
n306peTeHne ceeToamonos ronyboro useta. lMpeanaraeTcs coenatb akUEHT Ha BAMSHAN AAHHbIX
OTKPbITUM HA Pas3BUTUNE TEXHUKN N TEXHONOMUNA.

Tema 5. UcTopms npyuMeHeHUs1 paguoyCTPONCTB B MeAULIMHEe, BUonorum, reonorum, Xummn,
HedpTe 1 rasono6biBaloLLLEN NPOMBILLIEHHOCTU U T.4.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

AHanutnyeckas TexXHUKa: CNeKTpoMeTpbl A5 pasnuyHbiX 3a4ad. MeguumHckas TexHuka.
[MpuknagHble acnekTbl pagMoacTpoHOMuK. Pa3sutne MeTonoB reonoropassefky C BHeOpeHnem
paanoyCTpPoONCTB. PONb BbIMUCANTENBHBIX MALIWH B @aHANMTUYECKOWN TEXHMKE U reonoropassenke.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

CeMuHapckme 3aHaTue no Teme "MpuknagHole acnekTbl paanogU3nkn 1 COBPeEMEHHas
aHanutuyeckas TexHuka". CtyneHTam npennaraeTcst caenatb AoKnaabl 0 COBPEMEHHbIX METOAAX
nabopaToOpHOro 1 NPOMBIWAEHHOMO aHaNM3a 13 Kpyra UCMoNb3yeMbIX UMW B X0e NOArOTOBKM
KBanMukaunoHHo paboTbl.

Tema 6. PapnoyactoTHble MeToabl. NEKTPOHHbIA MUKPOCKOM, peHTreHoBCKu n AMP
Tomorpadpbl, Kapauorpadbl
JNleKLMoOHHOe 3aHsiTne (2 4yaca(os)):

KETPOHHBH
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PaccmatpuBaeTcsi npyMeHeHne paanoBoNiH B MeanumHe n kocMetonorun. ObcyxnatoTcsi 06bekThl
BO3OENCTBUSA 1 BBOOAUTCH Knaccugukaums MeTofoB. TexHnka aneKTPOHHOM MUKPOCKONMUK,
domsnyeckme NpUHLMMbI, BO3MOXHOCTU. DNEKTPOHHAS MUKPOCKOMMS BbICOKOrO paspeLlleHuns.
VicTtopusa passutns tomorpadgoum. Tomorpadpuyeckue anroputmbl. [NprHUMNbI OeicTBUS
peHTreHosckoro un SIMP Tomorpadgoos. YeTbipexmepHas Tomorpadous. BnusaHue passutns TexXHuKu
TOMOrpadoum Ha Ka4ecTBo MeauLmHbl. [poMbilneHHas Tomorpadus.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CeMunHapckoe 3aHaTMe no Teme "Tomorpadbl”. ObcyxaarTcsl HanpaBneHUs PasBUTUS TEXHUKM
TOMorpacdomm n cospemeHHoe obopynosaHue. CTyneHTam npeanaraeTcst caenatb Aoknanbl O
npuHUmMnax paboTbl Hambonee pacnpPoOCTPaHEHHbIX PEHTreHoBCKUX, AMP 1 onTnyeckmnx ToMmorpacos
NS MeONLUMHbI, MPOMBIWNEHHOCTH, 6e30NacHOCTL.

Tema 7. MNpuHuMnbl Nnepepayn nHcpopmaumm B Buae noroka. CoepeMeHHble cpeacrsa
KOMMYHUKaL,UW.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

VicTopuns cBSA3M C NOMOLLbLIO 9NEKTPOMarHUTHOroO uanyyeHus. Victopus tenerpadgoa: anektpuyeckas
nnHnA nepenaym Canbsbl, 9NEeKTPOMarHUTHbIR Tenerpad M'eHpu, Tenerpadbl Mop3se n YutctoyHa,
naes YactotHoro ynnotHeHus (Makax), nepenadya naobpaxerHns (pabotol Kazennn), ctaHoapTol
KOAMPOBKM Npu nepenade coobuweHunin. becnpoBogHas cBs3b: OancoH, MapkoHu, Nonos.
Bo3HnKHOBEHME LMGPOBbIX MaWKWH. BaxXHOCTb NpuHUMNa MHTerpaunmn nepearowero
obopynoBaHus 1 namaTn. PoxaeHne MobunbHOR CBA3W, pa3BnTUE anropuTMOB Nepenayn
LMdppoBbIX CUrHaNnoB. BonokoHHO-oNTMYeckas cBA3b

npakTnyeckoe 3aHsitne (2 4aca(os)):

CeMuHapckoe 3aHsaTue no teme "CoBpeMeHHble NPUHUUNBLI KOMMyHUKkauun”. CTygeHTam
npegnaraetcsa caoenartb Ooknanbl 0 COBPEMEHHbIX CUCTEMAX Nepefayn AaHHbIX: CTaH4aPThbI
BOJIOKOHHO-OMNTUYECKUX NIMHUIA Nepefayn daHHbIX, paanocBa3b, NPOTOKO/bI CBA3WN AN KOCMOCa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Buabi
N Paspen Cemectp Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTYAEHTOB
MNouck
nHpopmMaLnm B
Tema 1. MeTtogonorus nTeparype,
1.[Haykun n nctopus 3 1-2 agagms / 6 npeseHTauus
pPasBUTUSA CPUIUKMN. 0DOLILEHNES
NHgopMaLuu,
noaroToBka K
npeseHTauunu
Mownck
Tema 2. Victopus NHgoopmaLunu B
pasBUTNS nnuteparype,
aONOTEXHUKM ( OT aHanus n
2. Baumonamnbl K( 3 -4 060061eHve 6 fpesenTaLmns
TPaH3UCTOPY 1 MHgopmauun,
MUKponpoueccopy). NoAroToBka K
npeseHTauunu
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Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Mowuck
Tema 3. Nctopus
pagaTs uHgpopuaLUY B
pagunoacTpoHoMuu ( aHaan)ls &/p :
.|paaononokauus, 3 5-6 o6o6ieHve 6 npeseHTauns
pannoTeneckons,
3Be30HblIi vHcpopmaL,
noaroToska K
NHT MeT
epcepomeTp) npeseHTauuun
Mownck
nHpopmauum B
Tema 4. Victopus nuteparype,
pas3BnTUS KBAHTOBOW o |[aHanu3 n
‘lanekTpoHukn ( 3P, 3 -8 0b606uieHne 6 fpesenTaLmns
AMP, nasepbi) NHGoopmauunm,
noaroToska K
npeseHTauuun
Tema 5. Nctopus Mownck
NPUMEHEeHNS NHdpopmauun B
panuoyCcTPONCTB B nuteparype,
MeouumHe, bronoruw, i aHanm3 u
‘Ireonorumn, xummn, 3 9-10 060061eHne 6 fpesenTalina
HegoTe n NHopMaLunu,
rasonobbiBatoLLei NOAroToBKa K
MPOMbILWIEHHOCTUN W T.4. npeseHTauuun
Mownck
Tema 6.
PannoyacTtotHble ﬂ;?;ozrau: 8
MeToLbl. DNEKTPOHHbIV aHanBls %p ’
.|Mrkpockonn, 3 11-12 0606WweHMe 6 npeseHTaumns
peHTreHosckum n AMP
nHpopmauunm,
ToMOrpacpel, noaroToska K
Kapauvor bl
apavorpacp npeseHTauuun
MNowuck
Tema 7. MNpuHUunbI NHdpopmauuu B
nepepa4yv nHcopmaumm nnteparype,
B B/ OE NOoTOKa. aHanm3 u o
"|ICoBpeMeHHbIe 3 13-14 0b606uieHne 8 YCTHBIN OMpoC
cpencTtea NHopMaLuu,
KOMMYHMKaLNN. noaroToska K
YCTHOMY OMnpocy
Wtoro 44

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

OcBoeHMe OncUMnInHbI NpeanonaraeT NCNoNb30BaHWe Kak TPaAULMOHHBIX (NeKLUK, NpakTuieckme
3aHATWA C UCMONb30BaHNEM METOAMYECKUX MaTepnanos), Tak 1 MHHOBALMOHHbIX 06pa3oBaTesNibHbIX
TEXHOJOMNIA C NCNONb30BaHNEM B y4eOHOM NpoLecce akTUBHBIX U MHTEPAKTUBHbLIX OOPM NPOBELEHUS
3aHATWIA: BbIMONHEHME psaa NPaKTUYECKMX 3aAaHunii ¢ NCNONb30BaHMEM NPOGECCUOHANBHbIX
NpPOrpaMMHbIX CPeACTB CO3AaHMS U BEAEHUS SNEKTPOHHbIX 6a3 AaHHbIX; MybTUMEONAHbIX
nporpamM, BKNOYaoWmX NOAroTOBKY U BbICTYMNEHUS CTYAEHTOB HA CEMMHAPCKMX 3aHATUSIX,
N3y4yeHne CTyeHTaMn Matepuana, NnpencTaBfeHHOro B 0TPacieBoi Nepnoanke N OTKPbITbIX
NCTOYHMKAX.
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MeToponorusi Haykm U UICTOpUS pPasBUTUSA PU3UKWN.
npe3eHTaums , NPUMepPHbIE BOMPOCHI:

CtyneHTam npennaraetcs coenaTb coobleHuns o brorpadgousix M3BECTHbBIX YHEHbIX U UCTOPUSIX
3Ha4YMMbIX OTKPbITWIA. [pennaraetcs nenartb akUeHTbl Ha BAUSHUN OTKPbLITUIA OyHOAMEHTaNbHOM
Hayku Ha OesTeNbHOCTb YefioBeka 1 pa3sntue obuwecTsa, B ToM ymcne B XIX n XX Bekax.

Tema 2. UcTopusi pa3BuTtnsa paguoTexHuku ( oT paguonamnbl K TPaH3UCTOPY U
MUKponpoLeccopy).

npeseHTauuns , NpMMepHble BOMPOCHI:

MpumMepHble TeMbl coobweHmnin: dotoacpdpekT. PaboTbl Mlododhe n JleHnHrpaackoro
PU3NKO-TEXHUYECKOro nHctutyta. Pabotel Woknn, BpatteHa n BapanHa. Komnanns Bell
Laboratories. VictTopusi TEXHUKN BbIYUCUTENbHBIX MaWwWH. COBPEMEHHbIE BbIYNCNUTENbHbIE LIEHTPbI.
Tema 3. UcTopus pa3sutnsa pagmoacTtpoHoMuu ( paguonokauusi, paguoTeneckonbl, 38e30HbIA
nHTepchepomeTp)

npeseHTauuns , NpMMepHble BOMPOCHI:

Mpennaraetcs caenatb Aoknaabl 06 OCHOBHbBIX OTKPbLITUSIX PaaAM0acTPOHOMUN 1 3HAYUMBIX
nabopatopusx n obcepsatopusix: Hat Creek Radio Astronomy Observatory (BIMA), Arecibo
Observatory, ActpokocMumyeckuii ueHTp dusndeckoro nHctutyta um. MN.H. Nlebenesa Poccuiickoi

Akapgemum Hayk, Mporpamma SETI, kocmnyeckune annapatbl (HALCA, PagunoacTtpoH), Hobenesckue
npemun B 06nacTu paamoacTpoHOMUMN.

Tema 4. Uctopusa pa3Butusi KBaHToBon anekTpoHuku ( AP, AMP, nasepbl)
npeseHTauns , NpUMepHbie BONPOCHI:

MpumepHble TeMbl cooblweHunii: Pabotel Pabu, bnoxa, MNapcenna. Hobenesckune npemun 3a passutune
MEeTOLONornn 90epHON MarHUTHON PE30HaHCHOW CNEeKTPOCKOMNU BbICOKOrO paspelleHuns, 3a
n30bpeTeHne MeTona MarHMTHO-pe3oHaHCHO Tomorpadoun. Pabotol bacosa, MNpoxopoBa, TayHca,
AncpepoBa. Hobenesckas npemusi 3a n3obpeTeHne CBETOAMOA0B ronyboro LBeTa 1 KOMMNaHms
Nichia. lNMpennaraetcs coenatb akUEHT Ha BAUSHUW OaHHbIX OTKPbITUIA HA pasBUTNE TEXHUKN U
TEXHOMNOINIA.

Tema 5. UcTopmsi npuMeHeHUst paguoycTPOMCTB B Me AL MHe, OUonorum, reonorum, Xummm,
HedpTe 1 ra3ono6biBaloLLLEN NPOMBILLIEHHOCTU U T.4.

npe3eHTauunsa , npuMepHbie BOMPOCHI:

CTyneHTaM npegnaraeTcs coenatb AoKNafbl O COBPEMEHHbIX METO4AX NabopaTtopHOro u
MPOMbILWIEHHOrO aHanM3a u3 Kpyra ucronb3yeMblX UM B XOA€ NMOAFOTOBKM KBanMgpKaLmMoHHOM
paborTbl.

Tema 6. PapnoyactoTHble MeToabl. NEKTPOHHbIA MUKPOCKON, peHTreHoBCKu n AMP
ToMorpadobl, Kapauorpadbl
npeseHTauuns , NpMMepHbIe BOMPOCHI:

CtyneHTam npefnaraetcs coenatb f4OKnagpl 0 npyHuunax pabotel Hanbonee pacnpocTPaHEHHbIX
PeHTreHoBCKMX, AMP 1 onTuyeckux ToMorpadpoB Ans MeAULMHbI, MPOMbIWIEHHOCTN, 6€30NacHOCTN.

Tema 7. MpuHUMNbI Nnepeaaumn nHpopmaumm B Buge nortoka. CoBpeMeHHble cpeacrsa
KOMMYHUKaL UK.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

CTy,D.eHTaM npegnaraeTtcsa coenartb ooknagbl O COBPEMEHHbIX CUCTEMaX rnepenaydyn naHHbIX:
CTaHOapTbl BOMOKOHHO-ONTUYECKUX NUHWIA nepenadn gaHHbIX, panonocBA3b, MPOTOKO/bl CBA3W ON14
KOCMOcCa.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
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MprMepHbIl NepeYyeHb BOMPOCOB K 3a4eTy

1. PopMbl pePNEKCMBHOrO OCMbICIEHUS HAYYHOrO NO3HAHWS: NOrMkKa, METOLONOrUS.
2. IHCTUTYTbI HayKn, CTPYKTYpa OesTenbHOCTL.

3. Pa3BuTune ectecTBO3HaHMA 1 PEBONIOLMM B HayKe.

4. dyHpamMeHTanbHble U NpUKNaaHble NCCNneaoBaHus.

5. Ceonctea HAOKP.

6. MpuknagHble paboTbl MccnenoBarteneit anekTpnyecTsa n MmarHetnama XIX seka: paborol
dapages, Oma, NeHpu. 1306peTeHne KaTylKn MHAYKTUBHOCTU. Teopust anekTpudecknx konebaHui
B 9NEKTPMYECKOM KOHTYpe. OTKpbITUE KaTOOHbIX Ny4ei n akkyMynstopa.

7. Pabotbl Makceenna.
8. NcTopus namn HakanueaHuns, OTOIAMEKT U MyNbTUMNEKCOPDI.

9. Pabotbl [Monosa u pa3smTre paaMonpueMHIIKOB 1 Nepeaatolmnx yCTPONCTB, paauonamn.
PasBunTre nonynpoBOaHNKOBOW TEXHWKM, OTKPbITME AMOAA U TPaH3UCTopa.

10. BO3HNKHOBEHWE UNGPOBOIA TEXHUKN.

11. OCHOBHblE HanpasneHNs PasBMTUSA NOYNPOBOAHUKOBOWN TEXHUKN.
12. Pabotbl Kapna SHckoro n poxaeHne pagmoacTpoOHOMUN.

13. MNepBbiit pagnoTteneckon, paboTol Mpota Pebepa.

14. KapTa Heba 1 paanoBONHbI.

15. PagmonsnyyeHune nnaHeT, nynbcapbl, KBasapbl.

16. ViccnepoBaHne Mex3Be3aHbIX MONEKy.

17. PennkToBoe nanyyeHue.

18. MNpobnema novcka BHE3EMHbIX LIMBUNN3ALNIA.

19. dyHOaMeHT KBaHTOBOW 3NEKTPOHMKIN: TEOPUS CTPOEHMS atoMa, nocTynatbl bopa, paboTol
OWHWTEeNnHa: PoToadPEEKT, BEPOATHOCTHAS MOAENb SNEKTPOHHbIX MEPEXOO0B.

20. PaboTbl ®abpukaHTta, NnaTeHT Ha KBAHTOBbIV YCUNUTENb.

21. OTKpbITUE 3NEKTPOHHOrO-NapaMarHUTHOro pe3oHaHca 1 S4epHOro MarHUTHOrO pe3oHaHca.
22. Pabotbl bacoea, Npoxoposa, AndbepoBa, TayHca. VicTopus n3obpeteHns nasepa.

23. Ponb BblYUCNNTENBHbIX MAWWH B aHANIMTUYECKON TEXHUKE M reonioropasseke.

24. Pagnodumanka n MegmumnHa: o6 bekTbl BO3AENCTBUS U Knaccudomkaums MeTo40B.

25. VicTopuns TEXHMKM 3NEeKTPOHHOM MUKPOCKONNN, on3nyeckne npuHLUnbI, BOSMOXHOCTMW.

26. Victopus passuTtusa Tomorpadun. Tomorpadgouyeckmne anropmtmol. [NpombliwneHHas Tomorpagoms.
27. Victopus Tenerpada: anektpudeckas nmHms nepenadvn CanbBbl, 91€KTPOMArHUTHbIA Tenerpady
["eHpu, Tenerpadbl Mopse n YutctoyHato

28. Vloes 4acToTHOro ynnoTHeHus: oT pabot MNanaxa oo WMPOKONONOCHON ONTUYECKOW CBA3MIO
29. CtaHOapThbl KOAMPOBKM NPU Nepenade coodleHni.

7.1. OcHoBHas nuTeparypa:

1.CtapxwuHckuia B. Tl. Metogonormsa Haykv u MHHOBaUMOHHAs aesatenbHocTb: MNocobue ons acnmp.,
marucTtp. u couckart./ B.[1.CtapxuHckuia, B.B.Uenkano - M.: HAU UHdpa-M; MH.: Hos. 3HaHwe,
2013 - 327c. http://znanium.com/bookread.php?book=391614

2.KykywkumHa B. B. OpraHnsaums Hay4YHo-MccnenoBaTeNbckoi paboTbl CTyAEeHTOB (MarncTpoB):
YyebHoe nocobue / B.B. KykywkuHa. - M.: HALL MHOPA-M, 2014. - 265
http://znanium.com/bookread.php?book=405095

3.KoHuenuuun coBpemeHHoro ectectso3HaHus: lNpakTtukym / B.l1. PomaHos. - 3-e naa., ucnp. v gorn. -
M.: BysoBckuii yuebHuk: HALL MHPPA-M, 2015. - 128 c.
http://znanium.com/bookread.php?book=474514

4 BatypuvH, B. K. Teopus n metogonorus appekTMBHON Hay4HOW OeATENbHOCTU [ONEeKTPOHHbI
pecypc] : MoHorpadoms / B. K. BatypuH. - M.: Bysosckuit y4ebHuk: MIHPPA-M, 2013. - 305 c.

http://znanium.com/bookread.php?book=403679
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7.2. lononHutenbHasa nuteparypa:

1.AnaHacesuy .A. Passutune nasepHon counaunku B benapycum. //Y®OH, 2004, T. 174, 10, C.
128-1131. (1)

2.MaHeHkoB A.A. O ponun napaMarHUTHOrO pe3oHaHca B CTAHOBEHUN N Pa3BUTUN KBAHTOBOW
9NEKTPOHMKN: (hpakTbl U KOMMeHTapuu. //YPH, T.176, 2006, €6, C. 669-673. (1)

3.KpoxuH O.0. PaHHue rogbl KBaHTOBOW anekTpoHuku. //Y®PH, 2004, T. 174, @ 10. C. 117-1120. (1)

4. icTopna gomsnku : nepesog ¢ ntanbsHckoro / M. Jlbouum .? Mocksa : Mup, 1970 .? 464c. ?
Bubnuorp.: ¢.450-542. (3)

5.0opdomaH 5.I'. BcemnpHas uctopus comsnku. M.: Hayka, 1979. 248 C. (2)
6.Pa3sutne comsnkm B Poccun. T1. M.: MNpocseleHne, 1970. 447 C. (2)
7.Ponta 4., Hosbl J1. VicTopus ectectBodHaHua B aatax. M.: [Nporpecc. 1987. - 495 c. (3)

7.3. UHTepHeT-pecypcChbl:

Bonbwas aHunknoneonsa HedpTn 1 rasa -
(http://www.ngpedia.ru/cgi-bin/findimg.exe?reg=1&text=0322092452292362240322402292272432352552:

Bukuneons Pagnodomsmka -
http://ru.wikipedia.org/wiki/%D0%E0%E4%E8%EEY%F4%E8%E7%E8%EAY%EQ

WcTopusa Tenerpada - hitp://www.3dnews.ru/editorial/razgovor_tekstom/
KoHcnekT nekumin no kypcy PagunoactpoHomus - hitp://heritage.sai.msu.ru/ucheb/Rudnickij/

Myaein ictopun duaukn B CN6 yHuBepcuteTe -
http://www.phys.spbu.ru/museum/index.php?depts/radio

PannotexHuka n pagmnodumsuka - http://historic.ru/books/item/f00/s00/z0000027/st054.shtml

CobbITus 1 aatbl B UCTOPUN PAONOINEKTPOHNKN -
http://www.rzi.tusur.ru/wp-content/uploads/2013/04/sidir.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncumnnnuHbl "VIctopus n METOLONOrNS Haykn" npegnonaraet UCNonb30BaHme
CnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Buaeo n ayamo
NHdpopMauun, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMNIeKTaums
MyNbTUMEOANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPOoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHnst 06opyaoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTuBHas TpmnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenonasatens. MNpenonasarenb MMeeT BO3MOXHOCTb NIErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX POpPMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHus, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

NekumoHHas ayanTopms ¢ MynbTMeAma NPOEKTOPOM, HOYTOYKOM 1N 3KPaHOM
MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO n yyebHbiM nnaHom no

HanpasneHuo 011800.68 "Paguoduauka"” n maructepckom nporpamme ViHdpopmaumoHHble
npouecchl 1 CUCTEMbI .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 6101314 5AE
Crtpanunua 12 n3 13. il YHI:I

S OEALIK G
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