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Mporpamma omcumnnmHel "Oblwast aneKTpoTexHNKa 1 anekTpoHuka"; 27.03.02 "YnpaBneHune Ka4yecTsoMm".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumnnmHel "Oblwast aneKTpoTexHNKa 1 anekTpoHuka"; 27.03.02 "YnpaBneHune Ka4yecTsoMm".

Mporpammy oucumnnuHbl paspaboTan(a)(m): LoUEHT, K.H. 3akuposa A.P. (kadenpa ynpasneHns Ka4ecTBoM,
NHxeHepHbln HCTUTYT), AlfRZakirova@kpfu.ru ; BOUEHT, K.H. (foueHT) NydkunH M.C. (kadbenpa GMOMe LMLMHCKON
WHXEHepUn 1 ynpasneHns MHHoBaumaMu, VIHXeHepHblin MHCTUTyT), gluchkin@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH aHanM3npoBath 3a4aqu NPogeccnoHanbHol AeaTeNbHOCT HAa OCHOBE

NOMOXEHWNN, 3aKOHOB N METO0B ECTECTBEHHbIX Hayk n MmatemMatmukiun

OriK-2 CnocobeH chopmynmpoBaTth 3aaa4v NpooeCcCMoHanbHON NeSTENbHOCTM Ha OCHOBE
3HAHMI NPOPUbHBIX Pa3AenoB MaTeEMaTUHECKNX N €CTECTBEHHOHAYYHbIX
OVCLUUNIWH (MoOynen)

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- METObl aHanmn3a dNeKTPUYECKMNX CUTHANOB;

- (h3MYECKMEe CBOMCTBA, XapaKTEPUCTUKM 1 NapaMeTpbl MONYNpPOBOAHVKOBbIX NPMBOPOB;
- METOObl aHanNM3a 1 XxapakTepUCTMKN NMUHENHBIX N HENMHEWHbBIX 3NEKTPUYECKUX Lieneil;

- NPVHLMMBI PaboThl, OCHOBHbIE MAPAMETPbI 1 XapaKTEPUCTUKM YCUITUTENbHBIX YCTPOMCTB HA TPaH3MCTopax u
OMepaLOHHbBIX YCUNNTENSIX;

- NMPUHLMMBI YHKLMOHUPOBAHWS UMMYNbCHBIX M NOrMYECKUX YCTPOMCTB.

JonxeH ymeTtb:

- aHanu3npoBaTh B 1 CNEKTpabHbI/i COCTaB Pas3NNYHbIX MEPUOANYECKNX U HEMEPNOOMNYECKNX CUTHANOB;
- TPAMOTHO YNTaTb 3NEKTPUYECKNE CXEMbI U NONb30BATLCS 3NEKTPOHHOM annapaTypo;

-OLeHMBaTb CTEMEHb BO3AENCTBNS ANEKTPOHHbIX Liener Ha napameTpbl 1 CNeKTp curHana,

- paccynTbiBaTbh 3NEKTPUHECKMe CXeMbl NPOCTbIX YCUNMNTEJIbHbIX KaCKaaoB Ha TPpaH3UCTopax n onepaumoHHbIX
ycunmntensx;

- aHanM3upoBaTb PaboTy NPOCTEMWMNX NOFMYECKMX U UMMNYTIbCHBIX YCTPONCTB.

JlonxeH Bnanetb:

- METOAaMu peleHns 3a4aY, CBsI3aHHbIX C HE0OXOAMMOCTbIO NMPUMEHEHNS Paano3NIEKTPOHHbLIX CPEACTB 1 METOAO0B B
CBOE NpakTN4eCcKon OesTeNbHOCTU

- HaBblkamu paboTbl C NPOCTENILei N3MepUTENbHOM annapaTypon
- HaBblkamu paboTbl C y4eBHOM U HAYYHOW NMTEPATYPON.

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

- K pelweHunio 3agay, CBA3aHHbIX C HeobX0AUMOCTbIO NPpUMEHEeHNA Paano3aNEKTPOHHbBIX CpencTs N METOL0B B cBoen
Hp&KTI/I‘-IGCKOVI nesaTenbHOCTU

- 3KCMNyaTMpPOBaTh COBPEMEHHYIO PaAVo3NeKTPOHHYO annapatypy 1 o6opynoBaHue
- paboTaTtb C COBPEMEHHbIMM 06pa3oBaTeNibHbIMU 1 MHADOPMALIOHHbLIMU TEXHONOrNSIMM.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.10 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHANBHOA
obpaszoBartenbHoi nporpammel 27.03.02 "YnpasneHue kayecTsoM (YnpaeneHne poboTmanpoBaHHbIMU
NPON3BOLCTBEHHBLIMY CUCTEMAMM)" N OTHOCUTCS K 0043aTENbHBIM ANCLMNANHAM.

OcBauBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMIMVHBI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) Ha 144 yaca(oB).
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Mporpamma omcumnnmHel "Oblwast aneKTpoTexHNKa 1 anekTpoHuka"; 27.03.02 "YnpaBneHune Ka4yecTsoMm".

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4yucne nekuum - 18 yaca(oB), npakTnyeckme 3aHsTUsS - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 54 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMINHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-
UX TPYOO0EMKOCTb (B Yacax) cToNi-
N Paspenbl oucumninHbl / Ce- [Nekuuwn,llekuum Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
monyns MecCTp| Bcero | B 3n. |4yeckume |4yeckue [TopHble|TOpHble| Has
c¢opme[3aHATHSA,| B an. |paboTbl,| B an. pa-
Bcero |cpopme| Bcero |chbopme | 6oTa
Tema 1. BeegeHve. Obwue noHsTS 06
SNEKTPUYHECKON SHEPruK, aNEeKTPOTEXHMKE,
1. [anekTpoHuKe, anekTponpueoga. ictopums 2 1 1 0 0 0 0 2
pasBnTUS N NepCnekTuBbl AUCUUMANHDI.
5 Tema 2. DnekTpuyeckne Lenu NnoCTOSHHOMO > 1 1 > 0 0 0 4
TOKa
Tema 3. Pacuet anekTpmnyeckumx uenew
s MOCTOSIHHOrO TOKa 2 0 0 2 0 0 0 4
4. Tema 4. JInHeliHble LLleny NepeMeHHoro Toka > > > > 0 0 0 4
5 Tema 5. Pe30HaHC B 31E€KTPUHECKUX LLensax 5 5 5 5 0 0 0 4
6. |Tema 6. TpexdpasHble Lenu 2 2 2 2 0 0 0 4
7. |Tema 7. [NepexonHble npouecch 2 2 2 2 0 0 0 4
8. [Tema 8. OnekTpuyeckme namepeHns 2 2 2 4 0 0 0 4
9. [Tema 9. TpaHcopmaTopsbl 2 2 2 4 0 0 0 4
Tema 10. dnekTpryeckme MallvHbl
10. MOCTOSIHHOrO TOKa. 2 0 0 2 0 0 0 4
Tema 11. OnekTprnyeckme MalvHbl
1. nepeMeHHoro Toka 2 0 0 2 0 0 0 4
12 Tema 12. MonynpoBoaHMKOBbIE NPUbOpLI 5 0 0 4 0 0 0 4
13.|Tema 13. OcHoBbI anekTponpusoaa 2 0 0 2 0 0 0 2
Tema 14. MexaHundeckue 1
14.|anekTpomMexaHnyeckne xapakTepucTmkm 2 2 2 2 0 0 0 2
anexkTpoasuraTenem
15. Tema 15. YnpasneHue anektponpreogamu 5 5 5 4 0 0 0 4
MToro 18 18 36 0 0 0 54

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)

Tema 1. BBepeHue. O6LMe NOHATUSA 00 aNeKTpUUeCKon SaHeprum, aNEeKTPOTEXHNKE, 3NTIeKTPOHUKE,
anekTponpusoaa. Uctopus pa3sutusi U nepcneKkTuBbl AUCLUMIINHDI.

ONEKTPOHMKON NPUHATO Ha3blBaTb OTPAC/b TEXHUKM, UCMONb3YHOLWY NPUBOPbI, OCHOBAHHbIE HA YNPABNEHUS SBIEHUSMU
SNEKTPUYECKOr0 TOKA B M0X0-NPOBOASLEN CPELE CNOXHOM CTPYKTYPbl, obnagatouei 60nbwmM yaenbHbIM
COMPOTUBNEHUEM; B 3NEKTPOHHbIX Mpubopax 3TOT TOK CO34AETCS HANPaBNEHHbIM ABUXEHWNEM 3NIEKTPOHOB B BbICOKOM
BakyyMme; B MOHHbIX npubopax ? ToK B MPOCTPAHCTBE, 3arN0NHEHHOM Pa3PsXEHHBIM ra3oM MU napamm MeTanna.

OnekTponpuUBOAOM ? Ha3blBAETCS MALWMHHOE YCTPOMNCTBO, OCYLECTBASIOWEE NPeodpas3oBaHns aNeKTPUYECKO SHepriu
B MEXaHWNYeCKYo, 1 obecneynBaroLLee aNeKTPUYECKOE yrpaBneHne npeobpasoBaHHON MEXaHNHECKO SHEPTUEA.
OCHOBHbIMM 3NEMEHTaMY 3NEKTPONPUBOAA SBNSIOTCA: SNEKTPUYECKMIA ABUraTENb, NEPESATOYHOE YCTPONCTBO 1
SNEeKTPUYECKAS CUCTEMA YPABNEHUS.

Tema 2. 3HeKTpW-IeCKVIe uenu NnoCTosiHHOro Toka
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Mporpamma omcumnnmHel "Oblwast aneKTpoTexHNKa 1 anekTpoHuka"; 27.03.02 "YnpaBneHune Ka4yecTsoMm".

HanpaBneHHoe IBUXeHMe cBODOOAHbIX 3apsAXeHHbIX 4acTuy non LENCTBNEM 3NIEKTPUNHECKOro noJjisd Ha3biBaeTCA
ANEKTPNHECKNM TOKOM.

DNEeKTPUHECKMIA TOK B METANIMYECKUX NMPOBOAHMKAX NpeacTaensiet coboi yrnopsiaoHeHHOe ABUXEHME 3NIEKTPOHOB.
Takum 06pasom, Tok B MeTannax obpasyercsi cBOBGOLHbIMM 31EKTPOHAMM, MO3TOMY VX MPOBOAUMOCTb Ha3blBaOT
3NEKTPOHHOW.

ONEeKTPNYECKNIA TOK, CUNa U HanpaBneHWe KOTOPOro HE UBMEHSIETCS C TEYEHVNEM BPEMEHM, HA3bIBAETCS MOCTOSHHbIM.
PasHble BewecTBa He 0ANHAKOBO MPOBOASAT 3NEKTPUYECKMIA TOK, MOCKONbKY B Pa3/M4HOA Mepe NPOTUBOOEACTBYIOT
OBUXEHWNIO 3NEKTPUYECKMX 3apsaoB. ITO NPOTUBOOENCTBMNE XapakTepU3yeTcs BENNYNHON, KOTOPOro Ha3biBakoT
SNEKTPUYECKMM COMPOTUBAEHMEM U 0603HauatoT byksoii R.

Tema 3. PacueT anekTpuyeckux Lener NoCTOAHHOro Toka

CnoxHble anekTpudeckume uenun 06bI4HO cooepXar HeCKO/bKO 3aMKHYTbIX KOHTYPOB C UCTOYHUKAMM TOKOB B KaXXO40M UNn
XOTS Obl B HEKOTOpPbIX N3 HUX. KOH(*)VIpraLI,I/IFI NX MOXeT BbITb O4EHb CINOXHOWN, a YNCNO UCTOYHNKOB TOKA MOXET
npesbiWaTb YXACNO KOHTYPOB.

LOns pacyéta anekTpmyeckux Lenein Hapsay ¢ 3akoHa Oma npumeHsieTcs Asa 3akoHa Knpxroda, sesnssiemcst
CNencTBMSIMM 3aKOHa CoxpaHeHus aHeprun. Metoapl pacyeTa ¢ npuMeHeHnem 3akoHos Kupxrodha no3sonsiot
paccuutaTtb aNeKTPUYECKYHO Lienb NoBOM KOHpMIypaLmm U CIOXHOCTH, T.€. SIBNSIOTCS OCHOBHbBIMU.

Tema 4. lluHerHble Lenu NepeMeHHOro Toka

,ﬂeﬁCTBYPOUiee n cpengHee 3Ha4eHna cnHyconganbHbIX TOKA, 3. O. C. N HANps>XXeHus. Pe3nCTuBHbIA 3NEMEHT B Lienu
CHycounganbHOro Toka. |/|H,El,yKTI/IBHbII7I 3N1EMEHT B Lenn CMHyconganbHOro Toka. EMKOCTHbIN 3neMeHT B Lenu
CHycounganbHOro Toka.

TOK, N3MEHSIOWNIACS BO BPEMEHM MO 3HAYEHUIO N HANPAaBEHNIO, HA3bIBAETCH NEPEMEHHBIM. B npakTnke npuMeHsioT
NepnoanyecKn N3MEHSIOWNIACS MO CMHYCOUAANIbHOMY 3aKOHY NepPeEMEHHBbIN ToK. CnHyconaanbHble BENNYMHBI
XapakTepusyeTcs Cnenylowmmm OCHOBHbIMI napameTpamn: nepruonom, 4HactoTom, aMnanTyaon, Ha4anbHoM dpasom nunm
caoBurom pas.

Mepuon obo3HavaeTcs ¢ byksoli T ? BpeMs (C), B TEUEHNE KOTOPOro NEPEMEHHAs BENMYMHA COBEPLLAET NONHOE
konebaHwe.

Tema 5. Pe30HaHC B aNeKTPU4YeCKMUX Lensx

MocnenoBatenbHbIi KonebatenbHblli KOHTYP. PE30HaHC HaNPsSXXeHWIA.

MapannenbHblilt konebaTenbHo KOHTYpP. Pe30HaHC TOKOB.

Mpy paccMOTPeHNN PasNNYHbIX PEXMMOB 3NEKTPUYECKUX Lieneld MOryT ObiTb Cnyyan PaBeHCTBO PEaKTUBHbBIX
conpoTueneHn (XL=-Xc) npu nocnenosartenbHOM COeIVHEHUN 1 paBEHCTBA peakTUBHbIX nposoanmocTent (BL =Bc) npu
napannefibHoOM COeNHEHUN Y4aCTKOB, CodepXalmx MHAYKTUBHOCTb 1 eMKOCTb. B aTnx cnydasx anektpuyeckas Lenb
HaxoOuTbCS B peXUMe pe3oHaHca, KOTOPbI XapakTepuayeTcsl TeM, 4TO peakTMBHas MOWHOCTb Ha ero BXOIOHbIX
3axXuvMax pasHa Hyno, TOK U HanpsXeHWs cosnagaloT no dase (D =0). Pe3oHaHc BO3HMKaeT npu onpenenéHHon ons
JaHHOI Lienu 4acToTe NCTOYHMKA SHEPrM (HACTOTE BbIHYXAEHHbIX KonebaHuid), KoTopas HasblBAETCS PE30HAHCHOM
4acToTOM WP.

Tema 6. Tpexcba3Hble Lenu

Cnocobbl coefHeHNs a3 NCTOYHUKA TPEXHGA3HOro TOKa U COOTHOWEHUSI MEXAY €ro NMHENHbIMU U ha3HbIMM
HanpsiXKeHsIMn

TpexdbasHblie uenu npu coeanHeHUM NPUEMHNKOB 3BE3 01

TpexdpasHble uenu npu coeanHEHNN NPUEMHNKOB TPEYrOfIbHUKOM

MowHOCTb TpexdrasHbix Lenew.

TpexdhasHoln Ha3blBAeTCS CUCTEMA, COCTOSWAS N3 TPEX SNEKTPUYECKUX Lienen 0OHOM 4acToThl, 9.4.C. KOTOPbIX
CLBUHYTHI MO hal3e Ha oaHy TpeTb Nepuoda. Kaxnas otnenbHas Lenb TpexgasHoi cucteMbl 06pasyeT goasy.
Tema 7. NepexogHble npouecchl

Bo3HVKHOBEHME NepexoaHbIX NPOLECCOoB.

MepexoaHbli, NPUHYXOEHHbIV 1 CBOBOAHbIV PEXUMbI

MepexoHble NpoLecchl B LLEenu ¢ NocnenoBaTenbHbIM COEANHEHNEM PE3NUCTUBHOMO U MHAYKTUBHOMO 31IEMEHTOB
MNMepexodHble Npouecchl B LENW C NOCNenoBaTeNbHbIM COEAMHEHNEM PE3UCTUBHOMO Y EMKOCTHOMO 9NEMEHTOB

I'Iepexo,qule npoueccbl BO3HMKAKOT B 3}'IeKTpI/ILIeCKOI71 uenu npun BKkNHOYEHUN U OTKNOYEHNN NCTOYHUKA NNTaHWUA, a
Tak>Xxe npum namMeHeHnmm cxembl Lenn - BKNKDYEeHNN NN OTKII0YEHUN ee 3IEMEHTOB L, R, C.

I'IepBb||7| 3aKOH KOMMyTauumn rnacuT: TOK B UHOYKTUBHOCTU HE MOXET U3MEHATCA CKa4koM (,L'U'IF! 9TO0ro Tpe6yeTc;|
NCTO4YHMK BECKOHEYHO BoNbLLOiA MOLI.lHOCTI/I). nOSTOMy MFHOBEHHOE 3HayeHWe ToKa B BETBM C UHIOYKTUBHOCTbIO B MEPBbINA
MOMEHT nepexonHoro nepunoga octaHeTcda TakuM, Kakmm OHO 661110 B MOCNEeAHNA MOMEHT npenwecTByowWero
yCTaHOBMBLIErocs pexuma.

Tema 8. dnekTpuueckue u3aMepeHus

OnekTpounsmepuTenbHblie NPMOOPBI KNAacCMULIMPYIOTCS MO POAY U3MEPSIEMO BEMMYUHBI, MPUHLMMY OEeACTBUS, POay
TOKa, TOYHOCTM U T.N. HaseaHwe npubopa onpenensieTcs Uan4eckol NPUPOLON N3MEPSEMON BENNYUHBDI.

KHaCCI/I(bI/IKaLI,I/IFI 3NEKTPON3MEPUTENDbHbIX I'IpI/I60pOB N TexHnyeckue Tpe6OBaHI/I$I, npenbsaBnsieMbie K HAM.
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Mporpamma omcumnnmHel "Oblwast aneKTpoTexHNKa 1 anekTpoHuka"; 27.03.02 "YnpaBneHune Ka4yecTsoMm".

Mpubopbl MArHUTO3NEKTPUYECKOW CUCTEMBI.
Mpwbopbl 3NEKTPOMarHUTHOW CUCTEMDI.
Mpnbopbl aNEKTPOAMHAMUYECKON CUCTEMBI.
Mpwbopbl NHAYKUMOHHOW CUCTEMBI

Tema 9. TpaHcdhopMmaTopbl

HasHayeHve 1 npuHumMn OencTemsa TpaHcdopmaropa.

KoadpdouumeHT nonesHoro oencrens TpaHcgopmatopa. TpexdgasHole TpaHcdopmaTopel. MNapannensHas paboTa
TPaHCEOPMAaTopOB.

MHOroobMoTO4HLIE TPaHCGOPMaTopPbI

AsToTpaHcopmaTopsl

N3mepuTtenbHble TpaHcdopMaTopsl

MpocTeiwuii ogHoasHbIN TpaHcgopMaTop (puc 31) CoCToUT N3 cepaeyHrKa 2, HabpPaHHOro N3 OTAENbHbIX NCTOB
SMIEKTPOTEXHNYECKOW CTanu, Ha KOTOPbIA HAMOTaHbl fBe 0OMOTKW, N30NMPOBAHHBIE APYr OT Apyra U OT CEpPAEYHMKA.

O6MOTKY 1, NOOKIOYAEMYIO K UCTOYHMKY TOKA, HA3bIBAOT MEPBMNYHON, a OBMOTKY 3, KOTOPOI NPUCOEONHSIOT Harpy3ky 4
(noTpebuTens) - BTOPMYHON. [MpuHLUMN feiAcTBMS TpaHcdopMaTopa OCHOBAH Ha SBNEHUI 3NEKTPOMArHUTHOW UHOYKUNW.
Korpa no nepsuyHoli 06MOTKe NpOTEKaET NePEMEHHBIA TOK NOTOK P, KOTOPLIA NepecekaeT BUTKM 060mx 06MOTOK
WHIYKTMPYS B nepBuyHOn obmoTke SOC camomHaykuum E1, a Bo BTopuyHoin 9C B3ammonHaykumm E2. Mpu
HEU3MEHHOM YacTOTE N HEM3MEHHOM MarHUTHOM MOTOKe 3HadeHus DOC B kax Aol 06MOTKe 3aBUCUT OT yucna ee
BMTKOB.

KoahdpmumeHT TpaHcdopmauun TpaHcdopmaropa K onpenensertca no gpopmyne:

roe W1 n W2 - cooTBeTCTBYOLWME YMCNO BUTKOB NEPBUYHOM MNK BTOpMYHOI obmoTok. Mpu K>1 TpaHcdopmaTop
Ha3blBaeTCS NoHmxarowmum, npyn K<1 nosbiwarowmm. MowWHOCTU B NEPBMYHON 1 BO BTOPUYHOM 0OMOTKAX NMPUMEPHO
paBHbl Mexay coboit. 11U1=12U2 roe 11 12 cOOTBETCTBEHHO TOKM B NEPBUYHOI U BTOPUYHOK oBmoTkax, U1 U2
COOTBETCTBEHHO HAMPSXXEHUS NEPBUYHON 1 BTOPUHHOA 0OMOTOK.

Tema 10. dnekTpryeckue MallMHbI MOCTOSHHOrO TOKa.

MpuHUMN geicTBMSA MawmH NocTosaHHOro Toka (MIT) ? reHepaTopoB 1 ABMraTenen ? OCHOBaH Ha SBNEHUIA
9NEKTPOMAarHMTHON MHAYKUUW U SBNEHNIA B3aMMOLENCTBME NPOBOAHMKA, MO KOTOPOMY MPOXOAUT TOK, C MarHUTHbLIM
nonem.

Konnektop IMMT cnyxuT ons npeobpasoBaHunsi NEPEMEHHOrO TOKA B NMOCTOSHHOW U AN SNEKTPUYECKOrO COELMHEHUS
BpawatoLeincs obMOTKM SIKOPS C BHELWHEN CETbIO NPY MOMOLWM HEMOABUXHbIX WeToK 2. BeHTnnAaTop npegHasHayeH ans
CO30aHns BO3AYLWHOro NOTOKa oxnaxgatowero MawwmHy. etk co3patoT aneKTpUYeCcKUin KOHTakT C MOBEPXHOCTbIO
KonnekTopa. VIx pacnonaratot v 3aKpennsioT B WeTKoaepXarensix.

Tema 11. 3ﬂeKTpl/I'-IeCKVIe MaLUUHbI NepeMeHHOro Toka

MalwmnHbl NepeMeHHOro Toka ? fBuraTeny u reHepatopbl ? NPUHSTO pas3aensTe Ha ase Honblme rpynnbl ? MalyHb
ACVHXPOHHBIE N CUHXPOHHbIE.

K rpyrnne acMHXpOHHbBIX OTHOCST MAlLVHBI MEPEMEHHOr0 TOKA, Y KOTOPbIX YaCcTOTa BPALLAIOLEroCs MarHUTHOMO Mosis U
yacToTa BpaleHns NOABUXHOM YacTu (poTopa) BCerha pasnunyHbl U He MOryT ObITb OANHAKOBLIMM MO XapakTepy
OCHOBHbIX (PM3UYECKIMX MPOLLECCOB, NMPOVNCXOASWMX B MALIVHE.

Mpynna CUHXPOHHbLIX MawWwnH 06 bednHSeT MalwnHbI MePEMEHHOro Toka, YacToTa BpalleHusl poTopa KOTopbIX Bceraa
paBHa (CUHXPOHHA) YacToTe Bpallatowerocs MarHUTHOrO Nonsi.

Mo yncny has pasnuyaloT TpexdrasHbie U 04HOMa3HbIe MalWHbI MEPEMEHHOr0 TOKa.

Tema 12. MonynpoBoaHMKOBbIE NPUGOPDI

|_|pl/l60pbl, nencTeuns KOTOpPbIX OCHOBAHbI HA 3NEeKTPOHHbIX NMpoueccax B NonynpoBoaHMKax, Ha3blBalOTCA
nonynpoBoaoHMKOBbIMU npméopaMM. 3Haq|/|Teany+o POnb B pa3BnTunmn I'IOl'IyI'IpOBO,D,HI/IKOBOIZ TEXHUKWM CbIrpan CeneH;
CcenieHoBble BbiNpAMUTENN OONTOe BpeMd oCTaBaMCb OCHOBHbIMU MONyNPOBOOHNKOBbIMUA npm6opaM|/|, nony4dumeuine
MaccoBoOe NnpuMeHeHune. OpnHako ¢ Havano 70-x rogos npownoro seka Hambonblee pacnpocTpaHeHne nony4aet
nonynposooHMKOBbIE I'Ipl/l60pbl, N3roToBneHHble Ha base KpeMHUA n repmaHns.

Tema 13. OcHoBbI aneKTponpusoaa

AnNeKTPONpPUBOLOM Ha3bIBAETCS MALUHHOE YCTPOCTBO, Npeobpasytoliee SN1eKTPUHECKYIO SHEPTUI0 B MEXaHNYECKYIO.
OHO COCTOUT 13 3neKTpoaBUraTens, nepeaaToyHoro MexaH1mama 1 annapartypbl YNpaBieHns U 3auThbl. DNeKTponprBoL,
obecneymBaeT ynpasneHusi npeobpasoBaHHOV MEXaHUYECKOV SHEprnei. B HekoTopble TUMbl 3NeKTPOnpuBoaa BXOAST
npeobpasoBaTenbHble YCTPOWCTBA: BbINPAMUTENV, Npeobpa3oBaTenyt YacToThl, MHBEPTOPbI.

OneKTponpuBOA, NPUMEHSIEMBIA B MPON3BOACTBEHHBIX NMPOLIECCaX, AENAT HA TPU OCHOBHBIX TUMA: FPYNNOBONA
(TPAHCMUCCUOHHbIW), OANHOYHbIA U MHOTOABUIaTeNbHbIN.

Tema 14. MexaHn4yecKue 1 INeKTpoMexaHM4YecKne XxapakTepucTUKM aneKTpoasurarenen
MexaHnyeckue xapakTepucTukn SneKkTpoaBuratenei.

OcobeHHOCTU aneKTpoaBUraTenei pasHblx TUMOB.
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MexaHunyeckas XapakTepucTunka anekrTpoaosuratens sbipaxXaet 3aBMCUMOCTb MOMEHTA (npomsse,u,eHm ycunmsa Ha
paanyc npunoXxeHums CI/IJ'IbI) OT 4acCTOTbl BpalleHns. Ot TOr0, KaK N3MeHsleTcs Harpys3ka Ha sany npum "amMeHeHun
4acCTOTbl BpalweHusa, asuratenm pa60Tar0T B abCONOTHO XECTKOM, XEeCTKOM NN MATKOM pexunmax.

Opuratenu, paboTatowme B aBCONOTHO XECTKOM pPexXuMe, He3aBNCUMO OT Harpy3ku BCeraa NMET MNOCTOSHHYIO 4acToTy
BpaLeHus

Tema 15. YnpaBneHue aneKkTponpuseonamMu

Obwme TpeboBaHUS K NMYCKOBOW U 3alMTHOW annaparype.
Annapartypa py4Horo yrnpasneHusi.

KOHTakTOpbl U MarHWTHbIE NyckaTenu

rlpaBVIJ'IbeIVI Bbl60p annapartypbl ynpaeieHna 1 3allnTbl ABNAETCA rnaBHbIM YCNOBUEM HaOeXxHown pa6OTbI
3neKTpo,qu|raTene|7|. I'IquMHO|7| BbIXxOoOa X N3 CTposA 4acTto 6bIBAET IMEHHO Hel'lpaBMHbeII7I Bbl60p annapartypebl;
nocneaHuin He pearmpyet Ha aBapVII7IHbII7I pPexnm pa60TbI aBuratend n He oTkn4YaeT ero oT cetn B KpI/ITI/Il-IeCKI/IIZ
MOMEHT.

HapyweHus pexuma npusoanT, Kak NpaBusio, K NPEBbIWEHNIO CUMbl ToKa B 06MOTKax anektpogsuratens (8 80 ? 90 %
BCEX aBapUiHbIX Cly4aeB) UMK 3aMbIKaHUIO MEXAY BUTKaAMU.

Cnuncok NpuKpenneHHbIX K AaHHON aucuunnmnHe (Mooynio) aNeKTPOHHbIX KYPCOB M CTOPOHHUX PecypcoB
* LMS Moodle: BBegeHue B cneunanbHocTb (1661) |2-|7| cemecTp

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas pabota oby4arolyxcs BoIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHLIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU Pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 OcyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTM NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

OneKTpoTEXHUKA M aNeKTPoHuKa - hitp://bourabai.kz/library/lavrov.pdf

OnekTpoTexHrKa u anekTpoHuka. Kypc nekuui - http://techn.sstu.ru/WebLib/13481.pdf

OJNNIEKTPOTEXHUKA, SNTEKTPOHUKA N1 ABTOMATU3AUNA - http://www.sgau.ru/files/pages/25862/14697008174.pdf

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTeEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe oUeHOYHbIX CPeACcTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMETEHLUIA NNAHUPYEMBIM Pe3ynbTatamM 06y4eHUs Mo JUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTs, BKOYas TpeéoBava, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3adaHns pa3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).
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7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHre aucumMnanHbl (Moyns) npeanonaraeT Usy4eHne OCHOBHON 1 AOMONHUTENbHON y4ebHoM nuTepaTypbl.
NuTepaTypa MoXeT ObITb NOCTYMNHa 0byYaloWwmnMcs B OAHOM M3 ABYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Bubnunoteka no anektTpoTexHuke - hitp://mirknig.com/2009/11/27/yelektrotexnika-i-yelektronika.html
NHTepakTmBHas cnctema obyyeHus - http://emkelektron.webnode.com/et/

KHuru no anektpotexHuke - http://smps.h18.ru/textbook.html

ONeKTPOHHbIE KHUMM MO anekTpoHuke - http://www.electrik.org/elbook/

ONEeKTPOHHBIN Kypc nekumi - http://toe.stf.mrsu.ru/demo_versia/Book/index.htm

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu 3anncb nekuuii peKoMeHayeTcsl BECTU MO BO3MOXHOCTM COBCTBEHHBIMU (POPMY/IMPOBKaMM.
XenaTenbHo 3anMch OCYLWECTBNSATb HA OHOM CTpaHuLLe, a CneayoLyo OCTaBnsTh Ans npopaboTku
yyebHOro MmaTeprana caMoCTOsTENbHO B [OMALHUX ycnoBusix. KOHCNeKT nyJwe noapasaenstb Ha
MyHKTbI, Naparpadobl, cobnoaas KpacHyto CTpoky. MNprHUMIanbHele MecTa, onpeneneHus, oopmynbl
cnefyeT CONPOBOXATb 3aMeYaHMAMN: 'BaxkHO', '0c0b0 BaXHO', 'XOPOLO 3anoOMHUTL' U T.M.
LlenecoobpasHo paspaboTatb COBCTBEHHYIO 'MapKorpaduio'(3Ha4ki, CUMBONbI), COKpaLLEHUs! CNOB.
He nuwHum 6yneT n nsydeHrne ocHOB cTeHorpadpuu. Pabotas Hal KOHCNEKTOM nekuuii, Bceraa
MCMOMb3YM HE TONBKO Y4EBHVIK, HO 1 Ty NUTepaTypy, KOTOPYIO JOMONHUTENBHO PEKOMEHA0BAN NEKTOP.
NmeHHo Takas cepbesHasi, Kponotnueas paboTta ¢ NEKLMOHHBIM MaTepuanom no3sonuT rnyboko
0BNafeTb 3HAHUSMU.

Taknm 06pa3oMm, B OCHOBE (DOPMUPOBaHNS UHANBUAYaNbHON TEXHUKM BbICTPOro KOHCNEKTMPOBAHNS
nexar onpeneneHHble NPUHLAMDI:

1. KOHCMEKT - 3TO He ToYHas 3anuncb TEKCTa NeKLMy, a 3annucb CMbICNA, CyTU y4ebHol nHopmaumu.
2. KoHcnekT - 310 3anvcka camomy cebe, a He MPOM3BONIbHOMY YMTATENI, MOSTOMY 3aM1CU B HEM
MOTyT BbITb MOHSTHBI TONIBKO aBTOPY.

3. KoHCnekT nuweTcs anst Nocneyowero YTeHNs 1 3TO 3HAYUT, 4TO DOPMbI 3anvcu crneayeT aenatb
TakuMu, 4To6bl UX MOXHO BbIN0 NErko 1 BbICTPO NPOYUTATL CMYCTS HEKOTOPOE BPEMSI.

4. KoHcnekT nonxeH obneryatb NoHVMaHue 1 3arnoMuHaHue y4ebHon uHgopmaumm.

B uensx ysennuyeHus CKOpoCTW KOHCMEKTMPOBAHNUS NeKUMU LienecoobpasHo 1Cronb3oBaTh
cnepyowme nprembl:

- COKpalleHMe 3anncu CnoB, CIOBOCOYETaHMUIA N TEPMUHOB;

- YCKOPEHHOE KOHCMEKTUPOBaHWe ppas;

- MPUMEHEHVE [J1s COCTABNEHWSI KOHCMEKTa LIBETHbIX KapaHaallen, pyyek, qonoMactepos v T.1.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | BeinonHeHne nabopaTopHbIX 1 NpakTU4eckmx paboT ocylecTBnsieTcs Ha nabopaTopHbIX 1

3aHsTNA NPakTUYECKMX 3aHSATUSIX B COOTBETCTBUM C rpadoukom yyebHoro npouecca. Ons obecneyeHus
caMocTosITeNbHON paboThl NpenoaasaTensiMm paspabaroiBaloTcs METOAUYECKME YKasaHUs no
BbINO/IHEHMIO NabopaToOPHON/NPaKTUHEecKoi paboThi.
PaboTa c nutepaTypoii, ApYrMMn UCTOYHUKAMW UHCPOPMAaLMK, B T.4. SNIEKTPOHHBIMUA MOXET
peann3oBbiBaTbCSH HA CEMUHAPCKUX U NMPAKTUYECKMX 3aHATUSAX. [laHHbIe NCTOYHMKU MHGDOpMaLUK
MoryT 6biTb NpeacTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHe, B CETH
Internet. Mpenogaeatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWi Yalle NCMoNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEM Lienbtio NpuobpeTeHre Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHVKOB, CBEpKa CODCTBEHHBIX PE3YNbTAaTOB C 3TaloHaAMM.
PeleHune npobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCKoM 1 ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKYIo
POPMY/IMPOBKY, K HEM [ONMXHbI ObITb MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTA 1
06ocHoBaTb. KprTepnu oueHKU NpaBuibHOCTU PELIEHNS NPOBNEeMHOI/CUTYaLMOHHOM 3a8a4y fOMXHbI
6bITb N3BECTHBI BCEM 00yYatowmMmcs.

camocTos- | CamocTosiTenbHas paboTa SBNseTCs OLHUM U3 BUAOB y4ebHON fesaTenbHOCTU 0Byyalolwmxcs,
TenbHas cnocobCTBYET PA3BUTMIO CAMOCTOSTENBHOCTW, OTBETCTBEHHOCTM 1 OPraHN30BaHHOCTH, TBOPYECKOrO
paboTa noaxoda K pelweHmnio npobnem y4ebHOro 1 NpoddeccuoHanbHOro YPOBHS.
CamocTosiTenbHas pabota NpoBoAUTCS C LENbIO:
cucTemMaT3aunm u 3aKpernieHuns noNy4eHHbIX TeOPETUYECKMX 3HAHWI U NPAKTUYECKNX YMEHWIA
oby4atowmnxcs;
yrnybneHus 1 paclmpeHns TeopeTUYeCKMX 3HaHWA;
(POPMMPOBAHUS YMEHWIA UCMONBb30BATL CreLmanbHyo nuTepatypy;
Pa3BMTUS NO3HABATENbHbIX CMOCOBHOCTEM U aKTUBHOCTY 0ByHaOWUXCS: TBOPHYECKOW MHMLMATYBSI,
QTBETCTBEHHOCTM 1 OPraHN30BaHHOCTY;
[ hopMMpoBaKms caMOCTOSITENBHOCTY MBILNEHIS!, CMOCOBHOCTEN K CaMOPa3BUTHIIO,
CaMOCOBEPLIEHCTBOBAHUIO 1 caMopeanv3auuu;
Pa3BUTUS UCCNENOBATENbCKMX YMEHWIA.
AynumTopHas camocTosiTenbHas paboTa no y4ebHoi amcumnnvHe Ha y4ebHbIX 3aHATUSAX NOL4
HEeMoCpeACTBEHHbBIM PYKOBOACTBOM NpPenofasaTens v no ero 3afaHuo. BHeayoutopHas
camocTosiTenbHas paboTa BbINOMHSETCS MO 3a4aHuio npenofasatens 6e3 ero HeNOCpPeACTBEHHOMO
yqacTusi.
Buabl 3apaHnii 4ns BHeayOUTOPHOW CaMOCTOSATENbHOM paboTbl, X COAEPXAHUE 1 XapakTep MoryT
MMETb BAPUATUBHbIV 1 ANPIEPEHLMPOBAHHbIN XapakTep, y4UTbiBaTb CNEeLMUKy nay4aemoi
y4ebHoM oncumMnvHbl, MHANBMAYanbHble 0COBEHHOCTY obByyatowerocs.
KoHTporb camocTosiTenbHOM paboThl U OLeHKa ee pe3ynbTaToB OpraHn3yeTcs Kak eLMHCTBO ABYX
popm:
- CAMOKOHTPONb U caMooLieHKka 06yyatolerocs;
- KOHTPONb U OLEeHKa CO CTOPOHbI NpenofasaTens.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3ameH MakcunmanbHoe Konm4yecTBo 6anfoB 'oTIMYHO' CTYAEHT NONy4YaeT, ecu:

1. 06CTOSITENBHO C JOCTATOYHOM MNOMHOTOM M3naraeT COOTBETCTBYIOLWYO TEMY;

2. naet npasuibHble (POPMYNNPOBKU, TOYHbIE ONpPeaeneHNs, NOHATUS TEPMUHOB;

3. MoxeT ob6ocHOBaTb CBOM OTBET, NPUBECTU HEOOX0AMMbIE NPUMEPDI;

4. NnpaBUNbHO OTBEYAET HA OOMNONHUTENbLHBIE BONPOCHI Npenoaasarens, UMeloLme Lenbio BbIICHUTb
CTeneHb NOHUMaHUS CTYAEHTOM AaHHOro Matepuana.

OueHKy 'Xopowo' CTyAeHT Nony4aeT, ecnu:

3. HEeNosHO, HO MpPaBUSIbHO U3M0XEHO 3aJaHue;

4. Npn nU3noxeHunn 6oinn gonyuweHbl 1-2 HecylwecTBeHHble oWnbKK, KOTOpblE OH MCNpaBnsieT nocne
3aMedyaHus npenogasaTtens;

5. naet npasunbHble POPMYNNPOBKU, TOYHbIE ONPEaENeHNs,

NMOHSATNS TEPMUHOB;

6. MoxeT 0bocHOBaTb CBOI OTBET, MPMBECTUN HEODBX0AMMbIE NPUMEPHI;

7. NpaBWNbHO OTBEYaeT Ha AOMNONHUTENbHbLIE BOMPOCHI Npenoaasartens, UMelolme Lenbo BbIICHUTb
CTeneHb NOHUMaHUS CTYAEHTOM

JaHHoro matepuana.

OueHKy 'yooBneTBOPUTENbHO' CTYAEHT MONy4aeT, eCnu:

8. HenosHo, HO NpaBUIbHO U30XEHO 3aJaHue;

9. Npun n3noxeHunn boina gonyweHa 1 cywecTBeHHas ownbka;

10. 3HaeT 1 NOHUMAaeT OCHOBHbIE MONMOXEHUsS OaHHOW TeMbl, HO

JonyckaeT HETOYHOCTY B POPMYNUPOBKE MOHATUN;

11. n3naraet BbINOMHEHME 3a0aHNS HEOOCTATOYHO NOTMYHO U NMOCNEeN0BaTeNbHO;

12. 3aTpyOHSETCS Npy OTBETAX Ha BOMPOCHI Npenoaasartens.

OueHka 'HeyoBNETBOPUTENBHO' CTYAEHT NOyYaeT, ecnu:

13. HEMONHO N3NOXEHO 3anaHne;

14. npn n3noxeHnn Hbinn OoNyWeHbl CYLWeCTBEHHbIE OWMBKN, T.€. €CNN OHO He y40BNeTBopseT
TpeboBaHUsIM, yCTAHOBNEHHbIM NpenoaaBaTeneM K gaHHOMy Buay paboTol

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue maTtepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS OOpa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
cnepytowme KOMMOHEHTbI:

MoMelueHmnst ons caMoCcToATENbHOM paboTbl 0ByYaoWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoOR Mebenbio (CToNbI 1
CTYNbsl) N OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUS K ceTu "MIHTepHeT" 1 obecneyeHrem
[lOCTyNa B 3NEKTPOHHYI0 MHADOpMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpyHTEp Ona pacneyaTku pasgarovyHbix MaTtepuanos.

MynbTumeguintHas ayoutopums.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoamMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO B3YalbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®FOC BO 1 yuebHbIM NnaHOM no HanpasneHuo 27.03.02
"YnpasneHune Ka4ecTBOM" 1 NPochunio NoaroToBky "YnpasneHne poboTnanmpoBaHHbLIMU NPON3BOACTBEHHBIMU CUCTEMaMK”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.10 Obwas snekTpoTexHMKa 1 31eKTPOHNKA

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 27.03.02 - YnpaBneHne Ka4€CTBOM

Mpodpunb NOAroToBKM: YnpasneHune poboTN3NpPOBaHHbIMU NPOU3BOACTBEHHBIMUA CUCTEMAMU
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBartenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. Ywakos, B. 4. CoBpeMeHHble Npobnembl anekTpoaHepretnki: YuebHoe nocobue / Ywakos B.4. - Tomck:M34-B0
Tomckoro nonuntex. yHueepcuteTa, 2014. - 447 c.: ISBN 978-5-4387-0521-5. - TekcT : anekTpoHHsbin. - URL:
https://znanium.com/catalog/document?id=57170 (nata obpauweHus: 19.06.2019)

2. HukynuH, B. . Teopus anekTpunyeckmx Leneii: YuebHoe nocobue / B.1. HukynuH. - Mocksa : UL PUOP: HAL,
NHppa-M, 2013. - 240 c. (Bbicwee obpazosaHue: bakanaspuar). ISBN 978-5-369-01179-9. - TekcT : 3NE€KTPOHHbINA. -
URL: https://znanium.com/catalog/document?id=266502 (nata obpaweHus: 19.06.2019)

JononHntenbHas nuteparypa:

1. CnaBuHckuiz, A. K. 9nekTpoTexHrka ¢ 0OCHOBaMU aNekTPOoHWKK: y4ebHoe nocobue / A.K. CnasuHckuit, N.C. TypeBckuia.
- Mockea : I @OPYM: HULL NHdgopa-M, 2013. - 448 c.: un.; . - (MpogpeccrnoHansHoe obpasoBaHue). ISBN
978-5-8199-0360-5. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/document?id=27057 (naTta obpalieHus:
19.06.2019)

2. Pbibkos, W. C. 9nektpoTexHuka: YuyebHoe nocobue / N.C. Peibkos. - Mocksa : ML PUOP: HNL NHgppa-M, 2013. - 160
c. (BMO: bakanaepwnart). ISBN 978-5-369-00144-8. - TekCT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/document?id=142819 (nata obpaiieHus: 19.06.2019)

3. Komuccapos, 0. A. Obwas anekTpoTexHnka 1 anekTpoHuka: YuebHuk / Komuccapos t0.A., BabokuH .U. - 2-e nag,,
ucnp. n pon. - Mocksa : HALL MH®PA-M, 2016. - 480 c. (Bbicwee obpasosaHue: bakanaspuart) ISBN
978-5-16-010416-4. - TekcT : anekTpoHHbIi. - URL: https:/znanium.com/catalog/document?id=291433 (nata
obpaweHns: 19.06.2019)

4. OneKkTpoTexHVKa 1 SNEKTPOHMUKA B 9NEKTPOMEXAHNYECKMX CUCTEMaX FOPHOro NPOM3BOACTBA [ONEKTPOHHbIN pecypc] :
yueb. nocobue / b. C. 3aBapbikuH, O. A. Kpyuek, T. A. CaiirnHa, W. A. M'epacnumos. - KpacHosipck : Cub. chenep. yH-T,
2014. - 304 c. - ISBN 978-5-7638-2971-6. - TekcT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/document?id=105620 (nata obpauweHus: 19.06.2019)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.0.10 Obwas snekTpoTexHMKa 1 31eKTPOHNKA

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnue nogrotosku: 27.03.02 - YnpaBneHve Ka4€CTBOM

Mpodpunb NOAroToBKM: YnpasneHune poboTn3nNpoBaHHbIMU NPOU3BOLCTBEHHBIMA CUCTEMAaMU
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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