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AHHOTaUMM (KpaTKoe copepKaHMe) AUCLUMNNKH (Moaynen), NpakTuK,
npoceccuoHanbHbIX Moaynen

UHaekc

HanmeHoBaHWe AUCLUNINH U UX OCHOBHbIE pa3genbl

Bnok 1

ANCLUUNMIIMHBI (MOAYIIN)

Ob6s3amenbHass Yacmb

51.0.01

UcTopusa Poccum

CyLHoCTb, dopMbl, dYyHKLUK NCTOPUYECKOro 3HaHuA,
NCTOPUYECKME  UCTOYHUKK; 3Tanbl pa3BUTUA  OTEYECTBEHHOW
ncropuorpadum; uctopuss Poccum — HeoTbeMsriemasi 4acTb

BCEMUPHOM UCTOpuMK; npobnema 3THOreHe3a BOCTOYHbIX CraBsiH;
OCHOBHble 3Tarbl CTaHOBIIEHUS POCCUNCKOW roCyAapCTBEHHOCTU
(XI=XIl  BB.); [MHpeBHas Pycb B cucteme MexayHapoOHbIX
OTHOLWIEHW; ocobeHHOCTM coumanbHoro crtpos [pesBHen Pycy;
coumanbHO-NONMUTUYECKME U3MEHEHUs B pycckux 3emnsax B XII-XV
BB.;, Pycb wn Oppga; cneuudpuka dGopMmpoBaHNa eamnHoro
POCCUNCKOro rocyaapctsa; (POPMMPOBAHWE COCITIOBHOW CUCTEMBI
opraHusauumn obuiectBa; CTaHOBMeHWe camopepxasust B Poccun
(XVI1 B.); CMyTHOE BpeMmsi; «HOBbIN Nepuon» pycckon ncropum (XVIi
BB.); pedopmbl [leTpa |; [OBOpUOBbIE MEPEBOPOTHI; 3nNoxa
EkatepuHbl |l; npeanocbinkm un  0COBGEHHOCTU  CKNagblBaHWUSA
poccuinckoro abcontoTnama; asonounsa ¢opmMm COBCTBEHHOCTM Ha
3emnto; KpenocTtHoe npaBo B Poccuun; Poccna XVIII B. B cucteme
MeXOyHapoOHbIX  CBA3eW; CTaHOBIIEHUNE NHOYCTPUanbHOro
obwectea B Poccuu; obuwectBeHHass MbIClb U OCOBEHHOCTU
obwecTtBeHHOro  gBwkeHna  Poccun  XIX  B.; npobnema
9KOHOMMYECKOro pocTta W MoAepHusauuun; ponb Poccuickon
uMnepum B MUpOBOM nonutuke; Poccuss B Hadane XX B,
nonutnyeckme naptum Poccumn; Poccus B yCrioBUsIX MUPOBOW BOWHBI
n obuieHaumoHanbHOro kpuauca; pesonounn 1917 r.; NpaxgaHckasa
BOWHaA W WHTepBeHuusi; HJIIl;, dopmupoBaHMe ogHOMAPTUMHOIO
nonuTnyeckoro pexuma; obpasosaHne CCCP; BHelWHss nonutuka
CoseTckoro rocygapctea B 1920-e rr.; coumanbHO-9KOHOMUYECKUE
npeobpasosaHma B CCCP B 1930-e rr.; CCCP HakaHyHe n B
HavanbHbIn  nepuod  BTopowm  mMuMpoBOW  BOWHLI,  Benukas
OtevecTtBeHHas BonHa; BHelwwHAA nonutuka CCCP B nocneBOEHHbIe
rogbl; XornogHas BOWHA; MOMbITKM OCYLLECTBIIEHUS MONIUTUYECKUX U
aKoHOMMYeckux pecdopm; HTP w©n eé BnuaHMe Ha xon
obwectBeHHoro passutnga; CCCP B cepeauHe 1960-x — cepeauHe
1980-x rr.; CCCP B 1985-1991 rr.; pacnag CCCP; ctaHoBneHue
HOBOW POCCUNCKOM rocygapcTBeHHocTn (1993-1999 r.); Poccusa Ha
nyTM pagukanbHOW counanbHO-3KOHOMUYECKON MoAepHu3auuu;
BHeLUHenonutuyeckass  OedTeNnbHOCTb B YCOBUSX  HOBOW
reonosIMTNYECKON CUTyaLmu.

51.0.02

MHOCTpaHHbIN A3bIK

®oHeTrka. OCHOBHble 0COBEHHOCTU NOSMTHOMO CTUMNSA MPOU3HOLLEHUS.
Cneundmka apTukynsumMmM 3BYKOB M yAapeHue B crioBax. YTeHue
TpaHcKpunuun. WHTOHauUMs M pUTM  aHMMUACKOIO MpearioKeHNs.
Nekcuka.  Jlekcnyeckun  MUHMMYM,  OXBaTbiBawWMM  cdepy
noBce4HEBHOro n akagemuyeckoro obueHus. OCHOBHblE CMOCO6bI
cnoBoobpasoBaHus. NoHATME 0 cBOGOAHBIX M pPa3eonorm4ecKnx




cnosocoyeTaHnax. [pammatmka. OCHOBHble rpamMmmaTUyeckme
ABMEHNdA, XapakTepHble [Ond YCTHOW W TMNUCbMEHHOW peuu,
obecneunBarolime KOMMYHMKaUMo ©6e3  UCKaXeHuss CcMbicna.
CtpaHoBegeHue. KynbTypa v Tpagmuum cTpaH M3y4aemoro 3blka.
MpaBuna peyeBoro aTukeTa. [oBopeHne. [uanornyeckas u
MOHoOJIornyeckas peyb C NCronb30BaHMEM Hanbonee
ynoTpebutenbHbIX U NPOCTbIX NEKCUKO—TPaMMaTUYeCKMX CpeacTB B
cuUTyauusix NOBCEOHEBHOro M akagemumyeckoro obueHns. OCHOBbI
nyGnnyHON peumn: yctHoe coobuieHne, npeseHTauus. AyampoBaHue.
MoHMMaHMe [guanornyeckom M MOHOJSIOMMYECKOM pedn B cdoepe
noBCeOHEBHOM U akaleMW4eckorM  KOMMyHuKauuu. YTeHwue.
AHanuTnyeckoe, 03HaKOMUTENBHOE, NOUCKOBOE YTEHNE HECITOXHbIX
no3HaBaTeNbHbIX ayTEHTUYHbIE TEKCTOB Pa3HOOOPa3HON TEMATUKN.
Mucemo. Buabl acce: noBecTBoBaHME, OnNMcaHue, paccyXgeHue,
aprymeHTaums.

51.0.03

dunocodusn

MpegmeTt dunococpun. Mecto n posnb unocodpumn B KynbType.
CtaHoBneHne dunocopun. OCHOBHbIE HanpaBfieHUs!, LUKOMbI
dunocodpum n aTtanbl ee wuctopuyeckoro passutua. CTpykTypa
dunocodckoro 3HaHus. YdyeHme o ObiTun. MoHUCTMYECKMe wu
nnpanucTnyeckme KoHuenuun ObiTusa, camoopraHm3aums ObiTus.
MoHaTna maTtepmanbHOro u ugeansHoro. [pocTpaHCcTBO, BpeMs.
OBwxeHne w©n  pasBuTMe, Ouanektuka. [eTtepMuvHU3M U
NHOETEPMUHU3M, AunHamnyeckne n cTaTucTuyeckme
3aKOHOMepHOCTU. HayuyHble, dunocodckme U penurnosHble
KapTuHbl Mupa. Yenosek, obwecTBo, KynbTypa. Yernosek w
npupoga. O6wecTtBo 1 ero cTpykrypa. [paxagaHckoe obLiecTBoO m
rocygapcrteo. HYenoBek B cuctemMe coumanbHbIX cBs3en. YenoBek n
NUCTOPUYECKMA NPOLECC: NUYHOCTb M Macchl; cBoboga w
HeobxoamMmocTb. dopmaLMOHHAA U LMBUNM3AUMOHHAsS KOHLEeNUUn
obuiecTBeHHOro passutnsa. Cmbicn Yyenoseveckoro 6biTus. Hacunne
n  HeHacunmne. Csoboga ©  OTBETCTBEHHOCTb.  Mopane,
cnpaBeiMBOCTb, npaeo. HpaBcTBeHHbIE LEeHHOCTH.
[MpenctaBneHne O COBEPLUEHHOM YerioBeKe B pasfnyHbIX
KynbTypax. 3CTeTudyeckue LEeHHOCTU U UX POoSib B YerioBeYeCKom
Xn3HWU. PenurnosHble ueHHoctn n ceoboga cosectn. Co3HaHue u
nosHaHve. Co3HaHMe, CaMOCO3HaHMe W §UYHOCTb. [lo3HaHue,
TBOPYECTBO, NpakTuka. Bepa n 3HaHue. NoHnmMaHne n o6bsCHeHue.
PaunoHanbHoe n nppaumoHarsbHoe B nosHaBaTesibHOM
aedarenbHocTu. MNMpobnema ncTuHbl. [encTBUTENBHOCTD, MbILUSIEHNME,
normka wn 4asblk. HayyHoe ©n BHeHay4yHOe 3HaHue. Kputepuu
Hay4yHOCTU. CTpyKTypa Hay4yHOro no3HaHus, ero Metoabl U opMbl.
Poct Hay4HOro sHaHuda. HaydHble peBOMOUUM U CMEHbI TUMOB
pauuMoHanbHocTU. Hayka wu TexHuka. byayulee uyenoBevecTBa.
MmobanbHble NpobnemMbl  COBPEMEHHOCTW. Bsaumopencteue
UMBMNIN3aunin n cueHapum Gyayuero.

51.0.04

Be3onacHOCTb XU3HeAeATEeNbLHOCTU

UenoBek 1 onacHocTn B TexHocdepe. HomeHknatypa onacHocTen,
UX uvaeHTUuKaums, kKnaccudpukaums u  HopmupoBaHue. Puck-
OPUEHTUPOBAHHLIN  NOAXO4 B YyrNpaBfneHuuM  TexHocepHoU
GesonacHocTblio. Cuctema ynpaBneHWss OXpaHoOW Tpyga Ha
npeanpuaTuun. CneumanbHas oLeHKa yCrnoBum TpyAa.




PaccnegoBaHne 1 y4eT HecyacCTHbIX CllydyaeB Ha MpPOu3BOACTBE U
npodpeccnoHanbHbiX 3aboneBaHnin. AnekTpobesonacHoCcTb. 3alunTa
OT NOpaXeHNsa AnekTpudecknm TokoMm. lNMoxapHas 6e3onacHOCTb Ha
npegnpuatuun. lNepeas nomoub nocTpagaswunMm. NpupogooxpaHHas
AeATenbHOCTb Ha npeanpuatun. besonacHoCTb B 4Ypes3Bbl4aWHbIX
cuTyaumsx. Knaccudukaums Ype3sBbl4anHbIX cuUTyaumn.
OpraHusaumoHHasa CTpykTypa, cunbl U cpeactea PCUC.
OpraHusaumsa 3awmtbl HaceneHna wn  Tepputopun ot YC.
AHTUTEpPpPOPUCTMYECKAa OeATenbHOCTb. [paxpgaHckasa obopoHa B
YCMNOBUAX MUPHOIO U BOEHHOro BpemeHu. OpraHusauus, CTpykTypa
n cunbl [O. MNnaHnpoBaHne meponpuatunm O. NocygapCTBEHHbIV
Hagsop B obnactu 0.

51.0.05

Pdusunyeckasn Kynbtypa u cnopt

dusmyeckasa KynbTypa B OOLLUEKYNbTYPHOW M NPOdeCCMOHanbHOn
nogrotoBke cTyaeHtoB. Ee coumanbHo-Guonormyeckne OCHOBBI.
dusnyeckaa KyrnbTypa W CrOpPT Kak couuwanbHble ¢EeHOMEHDI
obwectBa. 3akoHopatenbctBo  Poccuiickon  depepaumm 0
douamyeckon KynbType u criopte. dmnsnyeckas KynoTypa JIMHHOCTW.
OcHoBbl  3gopoBoro  obpasa Xu3Hu ctygeHta. OcobeHHoCcTU
NCronb30BaHNA CpeacTB PU3NMYECKOM KynbTypbl ANS OnTMMuU3auumu
pabotocnocobHoctn. OO6waa dusmyeckas w  cneyunanbHas
nogrotoeka B cucteme  (puamdeckoro BocnuTaHus.  Cnopr.
WHamBmayanbHbii BbIOOP BMAOB cnopTa uUnnm cucteM pusmnyeckmx
ynpaxKHEeHUMN. [MpodheccrnoHanbHo-NpuknagHas dusmnyeckas
nogrotoska ctygeHToB. OCHOBbI METOAUKA CaMOCTOATENbHbIX
3aHATU N CAMOKOHTPOJSTb 38 COCTOSAHUEM CBOEro opraHv3mMa.

51.0.06

Jkonorus

okonornss  kak Hayka. buocgepa: noHsTMe OGuocdepsl, ee
cTpykTtypa. KpyroBopoTbl BelwectB B Ouoccepe. 3Ikocuctema:
cocTaB, CTPYKTypa, pa3Hoobpasune. buotnyeckne cBs3nm opraHM3MoB
B OwuoueHosax. [lpogykuma w1 3aHepruss B 3KOCUCTEMAX.
Jkonornyeckme nupamuabl. OuHamuka akocuctem. OpraHusm wu
cpepa. OcHOBHble cpeabl XU3HW. JKonormyeckme aktopbl cpeabl.
MobanbHble aKonormyeckme npobnemsil. PauuoHanbHoe
npUpoaOonoNnb30BaHNEe U OXpaHa oOKpyxawwen cpeabl. BoaHble
pecypcbl 1 nx oxpaHa. OxpaHa aTMocdepHOro Bo3gyxa U noyBbl.
Ocobo oxpaHsemble npupogHble Tepputopun. CounanbHo-
9KOHOMMYECKME acrneKkTbl SKOMormu. JKOSorMss M 3400pOBbe
YyerioBeka. OKONornyeckum KOHTpONb n aKcnepTmsa.
MexayHapogHoe COTpyAHNYEeCTBO B 0651aCTy OXpaHbl OKpYXKatoLLemn
cpefbl U KOHUEenuust yCTOMYMBOro pasBuTus.

B51.0.07

MHXeHepHas U KOMNbOTepHasA rpaduka

[MpaBuna BbLINONHEHNA KOHCTPYKTOPCKOM [AokymeHTauun. ECKL.
N3o06paxeHna Ha 4depTexax, Hagnucu, 0603HaAYEHUs1 INEMEHTOB
petanen. MNsobpaxeHne n obo3HavyeHne pe3bbbl U pe3bboBbIX
COE€NHEHMNN. N3penus: jgetanu, cbopoyHble eanHnubl.
KOHCTpyKTOpCKME  OOKYMEHTbI:  4YepTex WM 3CKM3  JeTtanu,
cneundmkaums; cbopoyHbin yepTex. padumyeckme nporpaMmHble
npoaykTbl. ABTOMatTmMsauusi MOCTPOEHUN rpadunyecknx moaenen
NHXXEeHepHOWN nHopmaumn, nx npeobpaszoBaHnsA N nccrnegoBaHus.

51.0.08

UHcopmaTuka




LincppoBass  rpamMOTHOCTb:  COOOLWEHUS,  AaHHble,  curHan,
aTpubyTMBHbIE CBOWCTBaA WH(OpPMauuKW, nokasaTtenn KavecTsa
MHopmauuu, dopmbl npeacTtasneHns uHgopmaumm. Cuctembl
nepegavvm uHgopmaumm. Mepbl 1 eguHULbl KONMYecTBa N o6bEMa
nHpopmauum. CoctaB UM Has3Ha4YeHWe OCHOBHbIX 3r1eMEeHTOB
nepcoHanbHOro KOMMbKTEPA, UX XapakTepUCTUKU. 3anoMuHaroLlmne
YyCTPOMCTBA: Knaccudumkaums, npuHUun  paboTbl, OCHOBHblE
XapakTepucTuKKU.  YCTpoucTBa  BBOAA/BbIBO4A  AaHHbIX,  UX
pPa3HOBUAHOCTU Y OCHOBHbIE XapaKTepUCTUKN. [MOHATNE CUCTEMHOro
n cnyxebHoro (CepBUCHOro) nporpamMmmHoro  obecnedeHus:
Ha3HayeHue, BO3MOXHOCTU, CTpykTypa. OnepaunoHHble CUCTEMbI.
dannoBas CTpyKTypa onepaumoHHbiXx cuctem. Onepaumm c
darnamu. KoMMyHUKaUMOHHAsA rpamMOTHOCTb: CETEBblE TEXHOSOrMu
06paboTkn gaHHbIX. OCHOBbI  KOMMBbIOTEPHON  KOMMYHUKaLUW.
MpMHUMMbI OpraHn3auun 1 OCHOBHbIE TOMOSIOrMU BbIYUCIIUTENBHbBIX
ceten. CeTeBOM cepBUC U ceTeBble CTaHAapTbl. VIHTepHeT Kak
rnobanbHaa ceTb. WHTepHeT-agpeca (IP4 wn IPv6). [poTtokon
TCP/IP. HTTP, HTML n 6paysepbl. Web-agpeca (ctpyktypa URL).
DNS. WHTepHeT Bewen. [lloHaTMe 06 ob6nayvHbIX TEXHOMNOrusX.
CosgaHne unpoBoro KOHTEHTa: TeXHONormm o6paboTkn TEKCTOBOM
MHpopMaLmK. ONEKTPOHHble Tabnuubl. TexHonorum o06paboTku
rpadonyeckon nHdopmauunn. Cpeacrea 3NeKTPOHHbIX Npe3eHTaunn.
OcHoBbl 6a3 paHHbiX K 3HaHun. CoBmecTHaa paboTa Hag
AOKymMeHTamm B obnadvHbix cepBucax. PaspaboTtka camtoB npwu
NOMOLLM  KOHCTPYKTOpPOB. OCHOBHble CBedeHUss O  A3blkax
nporpamMmmumpoBaHna 1 6a30BbIX anropuTMUYECKUX KOHCTPYKLUAX.
CTpyKkTypHOE N OOBLEKTHO-OPUEHTUPOBAHHOE MNPOrpaMMUpOBaHME.
PeweHne 3agad no aHanuay v Bu3yanusauuun OaHHbIX cpeacTtsamu
9NEKTPOHHbIX Tabnuy wn A3blkoB nporpammunpoBaHns. OCHOBBbI
MHJOPMaLMOHHOM GesonacHocCTu: OCHOBHbIE NOHATUSA
MHopmaLmMoHHON GesonacHocTu. Buapl yrpo3 MHOPMaUMOHHON
6esonacHocTM 1 cnocobbl 3awnTbl OT HUX. OHNANH MOLLEHHUYECTBO
N nepcoHasibHble JaHHble. YTrpo3bl B ceTn VIHTepHeT.

51.0.09

MartepuanoBeaeHue

3Ha4veHne AVUCUMMNNHbI. Knaccudukaums MeTarnmnos.
MonumopdHble  npesBpaweHus.  Kpuctannusauusa.  HedekTbl,
MexaHudeckue csoncTBa. OCHOBbI Teopuu CnaBoB: AMarpammbl
COCTOSIHUS CMnaBoB. Awnarpamma Xerneso-LemMeHTUT.
XKenesoyrnepoaucTtble CnnaBbl:  YyryHbl, NPOU3BOACTBO CTanw,
yrnepoguctble  ctann. Tepmuyeckasa obpaboTka  cnnaBoB.
[ToBepxHOCTHOE  yrpo4yHeHWe  CcTann,  XMMUKO-TepMUYeckas
obpaboTtka cTanu. JlermpoBaHHble cTanu: knaccudukaumsa wu
MapKUpOBKa,  KOHCTPYKUWMOHHbIE  CTanW,  WHCTPYMEHTasbHble
MaTtepuansl. LiBeTHble meTannbl 1 ux cnnaebl. Hemetannuyeckne n
KOMMO3ULUNOHHbIE  MaTepuanbl. [lepcnekTuBHble  MaTepuansl.
lNlutenHble cBoncTBa cnnaBoB. TexHONOrMs MnonyyYeHns OTIUBOK,
cneunanbHble  cnocobbl nuTbA.  [loHATME O  NNacTU4ecKon
aedopmauun metannos. [lpokaTka, BoOroyeHue, nNpeccoBaHue,
KOBKa, LWTamMnoBKa: CYLHOCTb cnoco6os, TEXHOsorus,
obopygoBaHme. CywHOCTb npouecca cBapku. Knaccudumkaums
cnocoboB cBapku. OcCHOBbI  OyroBOW  CBapkM  MeTasnsos.
HanpsixeHna n gecdopmaumm npyn ceapke. CneymnanbHble cnocobbl




ceapkn. [edektel “  MeTogbl KOHTPOSS  CBapHbIX  LUBOB.
HasHayeHune, cocTaB, Knaccudukaums, MapKUpoBKa CBaPOYHbIX
MaTepuanoB U CBaPOYHbIX UCTOYHWKOB nuTaHus. OCHOBbI Teopumn
pesaHus. Buagbl obpaboTkm pesaHnmem. OCHOBHble CBeOeHUs O
MeTannopexywux crtaHkax. Buabl pgedbektoB. Knaccudumkaums
cnocoboB oOHapyxeHus pgedektoB. InekTpodusndeckme U
ANEKTPOXMMMYECKNE MeToabl 06paboTKn maTepranos.

51.0.10

Bbicwasa matemaTuka

INvnenHas  anrebpa. BektopHas anrebpa. AHanuTuyeckas
reomeTpus. BeeneHue B MaTtemaTU4eCcKun aHanus.
OnddepeHunanbHoe mcuncrnieHe yHKUMA OOHOro MepemMeHHOro.
WHTerpanbHoe uncuyucneHne @QyHKUUMW  OOHOrM0  MepeMEeHHOro.
@OYHKUMM  HECKONbKUX  nepeMeHHbiX.  KommnnekcHble — 4ucna.
OunddepeHunansHble ypaBHeHuda. Pagbl. Teopusi BEpOATHOCTEMN.
MaTtemaTtnyeckas ctaTucTuka.

61.0.11

Pusuka

MexaHuka: 3akoHbl MeXaHWKW MOCTynaTenbHOro U BpaliaTensHOro
OBWKEHUS MaTepuanbHOM TOYKM U TBEPLOro Tena, 3aKoHbI
COXpaHEeHUs1  MEeXaHW4yeCKOW SHepruu, uMnynbca, MOMEHTa
umnynbca. MonekynspHas dusnka U TepmoauHamuka: OCHOBbI
MOMNEKYNSAPHO-KMHETMYECKON Teopun. TepmoauHamuka. OCHOBbI
Knaccuyeckom CTaTUCTUYECKOW  (PU3UKN.  InNeKTpoMarHeTusMm:
OrnekTpocTtaTuka. 3akoHbl MOCTOSAHHOro Toka. MarHutHoe none B
BakyyMe u B BewlectBe. OnektpomarHeTnam. KonebaHns v BOMHbI:
CBob6ogHble n BbIHY>XOEHHbIEe konebaHus. BonHsl.
OnektpomarHuTHoe none. OnTtuka: BonHoBas onTtuka. KBaHTOBas
ontuka. KesaHToBas mMexaHuka. KBaHTOBO-MexaHU4YecKoe onuncaHue
noBegeHNUss MUKpoYacTul. JrieMeHTbl S4epHON PU3MKU N PU3UKK
3IEMEeHTapHbIX YacTul,

61.0.12

TeopeTnyeckme 0CHOBbI INEKTPOTEXHUKHU

JInHenHble anekTpuyeckne LuUennm npu  MOCTOSHHbIX TOKax W
HanpsHKeHUsIX. AneKkTpuyeckune uenu ogHodasHoro
CUHycompanbHOro ToOKa. Llenu ¢ B3aMMHOW WHOYKTUBHOCTBLIO.
[MaccmBHble  YeTbIPEXMONICHUKN. TpexdasHble anekTpuyeckme
uenu. AneKTpuyeckmne uenu npu HeCcHycounganbHbIX
nepmoanyvecknx HarnpsXKeHUaxX M ToKax. IAnekTpuveckme unbTpbl.
MepexogHble npoueccbl B JIMHEWHbIX 9ONEKTPUYECKUX Lensx,
HennHenHble anekTpuyeckne W MarHuTHble uenu. [lepexogHble
npoueccbl B HeNUHenHbIX an.uensax. Llenn ¢ pacnpeneneHHbiMn
napameTpamMmn. JnekTpuyeckoe nosie B NPOBOASAWMX cpeaax.
MarHuTHOEe nosne NOCTOSIHHOIO TOKa. QNIEKTPOMAarHMTHoe norne.

51.0.13

HapgeXXHOCTb 3NeKTpo3HepreTM4eCKNX cUCTeM

OCHOBHblE MOHATUSA TEOPUU HAOEXKHOCTW; BMAbI OTKa30B,
CBOWCTBA M  MOKasaTenu  HaAeXHOCTW;  anpuopHas M
JKCnnyaTauMoHHas  HaAeXHOCTb OOBEKTOB; MaTteMaTuyeckue
MoAenu B TEOPUU HAZAEXHOCTW; CMOCODObI NOBLILLEHNS HAOEXHOCTU
YCTPOWCTB, BUAbl pe3epBMPOBaHUS, NapaMeTpuyeckas HafeXHOCTb;
MeTOAbl pacyeTa HaAeXXHOCTU; KOHTPOIb NokasaTenewn HaaeXHOCTH
MO  OaHHbIM  3JKCnnyaTauuu, B3aMMOCBSA3b  HAOEXHOCTU
obopyaoBaHusa 1 6e30nacHOCTU 06CNYXMBaHMS 3NIEKTPOYCTaHOBOK

61.0.14

OCHOBbI 3N1EKTPOHUKMN




OcHoBblI ~ anekTpoHnkn 1 ee  3agayn. OcHoBbl  (PU3KKK
noslynpoBoaHuKoB. [onynpoBogHuku. NonynpoBogHUKOBbLIE ANOAbI.
BunonspHble TpaH3ucTopbl. YHUnonspHole n IGBT TpaH3uUCTOpSI.
Tupuctopbl. JOnemMeHTbl  OMTO3NEKTPOHUMKU U MHTerpasnbHble
MUKpOCXeMbl. Jlormyeckne anieMeHTbl U YCTPONCTBA. YCUUTenu.

B51.0.15

AneKkTpoTexHU4YecKoe matepuanoBefeHUe U TeXHUKA BbICOKUX
HanpsikeHUn

OCHOBbI 3NEKTPOTEXHUYECKOrO MaTepuanoBefeHus; arperaTHble
COCTOSAHUS, AedeKTbl CTPOEeHUA WU UX BAWSIHAE Ha CBOWCTBA
mMaTepuarnos; paspaboTka  geTanend  3NEKTPOTEXHUYECKOro
obopyaoBaHus.  [MonynpoBOAHWKOBbIE,  ANANEKTPUYECKNE U
MarHUTHblE  9NEKTPOTEXHMYECKME  MaTtepuanbl;  MNPUPOAHbIE,
WUCKYCCTBEHHbIE W CUMHTETUYECKME MaTepuansbl, Knaccudukaums
MaTepuanoB Mo arperaTHOMY COCTOSIHMIO, XMMWYECKOMY COCTaBy,
PYHKUMOHANBbHOMY Ha3Ha4YeHUo;, CBA3b XUMUYECKOro CcocTaBa
MaTepuanoB C UX CBOMCTBaMW, 3aBUCMMOCTb CBOMCTB OT BHELLHMX

yCJ'IOBI/IIZ, TEXHONOIrnM nony4yeHud n npuMmeHeHunsa
ANEeKTPOTEXHNYECKNX mMaTtepumanos, KakK KOMIOHEHTOB
ONEKTPOIHEPreTN4eCKoro N 3reKTPOTEXHNYECKOIo OGOpy,D,OBaH 4,
CBA3b napamMeTpos, XapaKTepusyrLimnx CBOWNCTBA
ANEeKTPOTEXHNYECKNX mMaTtepumanos, Cc napamMeTpamMum

9NEKTPOIHEPreTUYECKOTO N ANEKTPOTEXHNYECKOTO 0BOpYyAOBaHUS.
BHewHAa wu3onauusa. BHyTpeHHAs wusonsaums.  MN30nsSuMOHHbIEe
KOHCTPYKLUK obopyaoBaHus BbICOKOIO HanpsKeHus.
MonHuesawmta w” rpo3oBble nepeHanpsxeHna. BHyTpeHHue
nepeHanpspkeHus. KoopanHauus nsonaummn. Metogbl ucnbiTaHna u
ANarHOCTUKN U30NALUN.

B51.0.16

UHopmaumoHHO-u3MepuTenbHas TeXHMUKa

TexHudeckne cpenctsa o6paboTkm MHOpMaUUN. XapaKkTepuCTUKM
npouecca nsmepeHus. Knaccudukauusa n coctaB MHPOPMaLNOHHO-
nameputenbHolx cuctem (MAC). MporpammHoe obecnederHne MNC.
MukponpoueccopHble  yCTPOWCTBA: NPUHUUNBI NOCTPOEHUst
apxuTekTypa PYHKLNOHNPOBAHUS. OpraHunsauyus BBOAA
WHOpPMaLMK: aHanoroBble 3HA4YeHUsl, AOUCKPETHble 3HaYeHus.
OpraHusaums BblBoga WHOpMauUuKW: aHanoroBble 3Ha4veHue,
OUCKPETHOEe  3HadeHwe, opraHuMsauus  LWMPOTHO-UMMYSbCHOM
Moaynsaumn. MNoaknioYeHNo aHanoroBbiX, AUCKPETHbLIX U LMEPOBbIX
aatymkoB. Knaccudpmkauma [aTyMKOB M UMX MPUHLMN OEWACTBUS.
Cnocobbl M MeToabl M3MEPEHUS MOCTOAHHOMO W MEePEMEHHOro
3IeKTPUYECKOro CcurHana B MUKPOKOHTposnnepe, opraHusauus
pacyeTa ero napameTpoB (MrHOBEHHOE W OEUCTBYKOLLee 3HavyeHue,
amnnutyga, nepuon, @asosbin  casur).  AHanoro-undgposoe
npeobpasoBaHme. OpraHu3auus  BbiBOga  WHopmauum  u3
MUKpOKoHTponsepa. Undposslie npoTtokosnbl ceasn (I12C, OneWire,
SPI, MODBUS) u cnocobbl nx opraHusaumm, npeobpasoBaTtenu
CTaHOapToB. HA3blKM nNporpaMmmupoBaHus ctaHgapta MOK 61131-3
Ans OOBLEKTOB  3nekTpoaHepreTukn.  padumyeckne  A3blkK
nporpammuposanHus (FDB, LAD), peanusauus rpaduyeckomn
nporpammbl paboTbl Mukponpoueccopa. [lporpaMmMHbie KOMMEKChI
NPOEKTMpPOBaHNA M umMuTaumMmM  paboTbl  MUKponpoueccopa.
peanunsauus paboTatoLen MUKPOMpPOLIECCOPHOWN CUCTEMBI,
B3aMMOJENCTBYIOLLIEN CO cpeacTBaMu BBOAA - BbIBOAA.




61.0.17

PenenHasa 3awmrta v aBTOMaTM3auUUA INEKTPOIHEpPreTM4eCcKnx
cucrtem

TpeboBaHWst K penerHon 3awmTe; NPUHUUNBI NOCTPOEHUS 3aLLMUT C
OTHOCUTESIbHOW CENEKTUBHOCTbIO B CETU C OAHWUM U HECKOSIbKUMU
NUCTOYHUKaMN MUTaHUS; 3alimTbl C aBCONOTHOW CEneKTUBHOCTLIO;
annapatHas 6asa gns co3gaHus annapaTypbl penerHon 3aWwunTbl U
aBTOMaTUKN 3NIEeKTPO3HEPreTUYeCcKmnx cuctewm; NPUHUMNbI
NOCTPOEHUSA n AencTBms 3awmr 3f1IeMEeHTOoB
3EeKTPO3HEepreTUYeCcKMX  CUCTEM;  pes3epBuMpOBaHME  OTKa30B
BbIKMNtoYaTenien; asTomaTvka NOBTOPHOrO BKITHOYEHUS; aBTOMAaTMKa
BKIIOYEHNSA pesepsa; npoTUBOaBapuUnHas aBTOMaTuKa
31EKTPOIHEPreTUYEeCKUX CUCTEM; MUKPONPOLLECCOPHbIE TEPMUHANDI
3aWMThl U aBTOMATUKM.

51.0.18

MeTponorusa, ctaHgapTusauua u ceptucpukaums

OCHOBHbIE MOHATUA METPONorMM, cpeactsa U3MeEpeHun,  Buabl
n3mMepeHun, metogbl uM3MepeHun, obpaboTka pesynbTaToB
n3mepeHun, obecneyeHne eguHCTBa U3MEPEHUN, cTaHaapTM3aLums,
cepTudukaums.

51.0.19

AneKTpnyeckme MaluMHbI

dun3nyeckne 3akoHbl, nexawme B OCHOBE pabOoTbl 3MEKTPUYECKNX
WHOYKLUMOHHBIX MaLUWH, 3NEeKTPUYECKME MaLLMHbl NOCTOSIHHOMO TOKa,
pPacyéT M MOCTPOEHME CXeM OOMOTOK SNEKTPUYECKMX MaLUWH,
TpaHcopMaTopbl,  ACUHXPOHHbLIE  3NIEKTPUYECKME  MaLLVHbI,
CUHXPOHHbIE MaLUNHBI.

51.0.20

AneKTpuyeckme CTaHUUU U NoACTaHLUN

MpnynHbl, Buabl W U3NYECKass CYLIHOCTb 3MEKTPOMAarHUTHbIX
nepexodHbIX NPOLECCOB B MPOCTEMLUMX  SNEKTPUYECKUX Lensax,
CMHXPOHHBIX W ACUMHXPOHHbIX  JNEKTPUYECKMX  MaluunHax,
TpaHccopmaTopax, yanax nuTaHus anekTponoTpebutenem un B
31eKTPO3HEepreTM4eckon cucTteMe B LESIOM; MeTodbl aHanusa
3NIEKTPOMAarHUTHbIX  NepexXoaHbIX NnpoLeccoB B  CITIOXHbIX
9NEeKTPOMArHUTHbIX ~cuctemax, wux wmogenn wun ob6o6weHHoe
npeacTaBfieHVe B UHXEHEPHbIX pacyeTax; KOPOTKME 3aMblKaHuS,
X BUAObI, YPOBHU TOKOB M HaMNPSXXEHWU MpU KOPOTKMUX 3aMbIKaHUSIX,
ANHaAMUKa M3MEHEHNS TOKOB U Hanpsi>KeHUN; OCHOBHbIE NOAXOObl K
pacyeTaMm; OneKTpoMarHuUTHble nepexodHble npoueccbl  npu
BKIIOYEHNN TpaHcopmMmaTopa Ha XONOCTOM XOA4, raleHusa nongd u
dopcupoBaHna  BO3OYXOEHUS reHepaTopa; HEeCUMMETPUYHbIE
PeXMUMbl B ONEKTPO3HEPreTUYEeCKUX CcucTemMax W CceTsx; aHanms
TOKOB W HanpsbkKeHWn npu  NpOAOSIbHbIX M MOMNEPEYHbIX BUAaAx
HECUMMEeTPUN; CINOXHble BUAbI NnoBpeXaeHnn B
3MEKTPOIHEePreTUYEeCKMX CUCTEMAX, CETSX U 3NEKTPOyCTaHOBKax
ONeKTPOCTaHUMM U NOACTaHUUU KaK 3neMeHTbl 3HEeprocucTeMs.
OCHOBHble TUMbI ANEKTPOCTaHUMA U NOACTAHUUMN, UX XapaKTepHble
ocobeHHoCcTN.  [IpOBOOHMKM W 3nNeKTpUYeckMe  annapaTbl,
NCronb3yemMble Ha 3MEeKTPOCTaHUMAX U nogctaHuuax. VX Harpes B
NPOAOSDKUTENBHBIX  PEXUMaxX UM NPU  KOPOTKUX  3aMblKaHUSX.
TepMmuyeckaa n anekTpogMHamMmuyeckas CTOMKOCTb MPOBOOHUKOB U
anekTpuyecknx  annapatoB.  CUHXPOHHblE  reHepaTopbl W
KomneHcaTopbl. OCHOBHble 3KCrryaTauMOHHbIE XapaKTEPUCTUKW.
Cnocobbl  BkntodeHnss B ceTb.  COBpEMEHHbIE  CUCTEMbI
BO3OyXXaEeHMS. Cunosble TpaHcopmaTopsl n




aBTOTpaHcdopmMaTtopbl. [JonyCTUMble cUCTEMATUYECKME HAarpy3ku u
aBapuiHble  neperpy3ku.  OcobeHHOCTM  pexumoB  paboTbl
aBTOTpaHC(OPMaTOpPOB. [yroracuternbHble yCTpoOMuCTBa
3IeKTPUYECKMX annapaToB MEepPeMeHHOro U MNOCTOSHHOrO TOKa.
OcHOBHble nMapameTpbl W 3KCMyaTauMOHHbIE XapaKTepUCTUKK
COBpPEMEHHbIX  BbIKMOYaTenen, pasbeguHutTenen wu  Opyrux
aNeKTpuYecknx annapatoB. Bbibop anekTpuyeckux annapaTtoB W
NPOBOLHMKOB N NX MPOBEPKA MO YCIIOBUSM KOPOTKOrO 3aMblKaHUS.
CxeMbl  3NneKTpuUYecknx  coeauHEHUN pacnpegenuTenbHbIX
YCTPOMUCTB pasHbiX TUMOB. CxeMbl 3NEeKTPUYECKUX COoeauHEHUN
9NEeKTpoCTaHuun n nogctaHumin. CucteMbl COBCTBEHHbLIX HYX[
3MeKTPOoCTaHUMM 1 noactaHumn. KoHCTpyKUun pacnpegenurenbHbiX
YCTPOWUCTB.

61.0.21

O6wasn aHepreTuka

QHepreTnyeckmne pecypchbl. Boso6HoBnsiemMble n
HeBO300OHOBNSIEMbIE 3Hepropecypchbl. HuskonoTeHuunarnbHble
WUCTOYHMKM 3HEPrn U UX ucnosibdoBaHne. OpraHMyeckoe TOMnsvBo,
€r0  XapakTepuctmkm Un  3(PPEeKTUBHOCTL  UCMONb30BaHUA.
OHepreTnyeckne aKBMBaneHTbl Tonnmea (YCrioBHOE TOMMMBO,
HepTAHOM 3kBMBAreHT). MeToabl MCNOMb30BaHUS OpPraHNYecKoro
TOMMMBa B SHEProycraHoBkax. TennoBble 3nekTpocTaHuuu. Tunbl
TOC. T[puHUUNManbHbIE TEXHOMOMMYeckne Cxembl U TENsoBble
cxembl TOC. TeopeTudeckne OCHOBbI Npeobpas3oBaHUs SHEPrun B
TennoBbIX ABuraTensx (Nepsbii U BTOPOM 3aKOHblI TEPMOANHAMUKMN,
KMO uwvkna). Uuknel KapHo, PeHkuHa, BbpanTtoHa, OTTO, [Oun3ens.
Tennodukauna n koreHepaumd. [lapoBble KOTMbl U UX CXEMBbI.
MapoBble TypOUHbI. MapoBble KOTAbl U UX CXEMbl. QHEPreTUYECKUI
6anaHc TAC n nokasaTtenu 3 EHEKTUBHOCTN UX paboTbl. ATOMHbIE
anekTpocTtaHuuu. Tunbl n cxembl ASC. AnepHble aHepreTuyeckue
YCTAHOBKM, TUMbl S4EpHbIX peakTopoB. [lpobrnembl aToMHOW W
TepMosgepHON 3HepreTukn. [mMaposHepreTU4eckne YCTaHOBKM.
OcCHOBbI UCNONb30BaHUSA BOAHOW aHEPruu, rmaponorna pek, paborta
BOOHOro notoka. Cxembl KOHLEHTpauun Harnopa, Bo4OXpaHUImLLa v
xapaktepuctukn 6becdoB 3C. [MApPOTEXHMYECKME COOPYXKEHUSA
N3C. OHepreTudeckas cuctema, rpaduvkM Harpyskd, porsib
rMopoO3HEpPreTUYecKnx yCTaHOBOK B dopmMmnpoBaHuU n
dyHKumnoHuposaHum E3C Poccun. PerynupoBaHue peyHoOro ctoka
BOLOXpaHunuLamm aC. OcHoBHoe 3HepreTnyeckoe
obopyaoBaHMe MAPOIHEPreTUYECKMX YCTAHOBOK: rmapaBnnyeckme
TypbuHbl M rugporeHepaTopbl. YnpaeneHue arperatamu [3C.
HeTpagunumnoHHble  BO306HOBNsieMble  3Hepropecypcbl. Manas
rmopo3HepreTvka, CosiHeYHasi, BeTpoBad, BOMHOBasA, NpuUMBHas U
reotepmanbHaa aHepreTuka, OuoaHepretvka. OCHOBHblIE TuUMbI
9HEeproyctaHoBOoK Ha ©0ase HeTpaauMuUMOHHBIX BO30OHOBASEMbIX
ncToyHmkoB 3Heprun (HBU3) u unx ocCHOBHble 3HepreTuyeckue,
3KOHOMUYECKME U 3KOMOrM4eckne xapakrepuctuku. [lepcrnekTusbl
ncrnons3osaHna HBUO.

51.0.22

AneKTpoMarHMTHasi COBMeCTUMOCTb U 3NeKTpobe3onacHoCTb
MoHaTua n onpepenenna OMC, anekTpoMmarHuTHaa obCcTaHOBKa Ha
oObeKkTax 3nNeKTPOIHEepreTnkn, obecrneyeHne IANEeKTPOMarHUTHOM
COBMECTUMOCTMK, BMONornyeckoe BO3OENCTBUE INEKTPOMArHUTHbIX
nosien.




51.0.23

CunoBas aneKTpoHHasa TexXHUKa u npeobpa3zoBaTenu

OcHoBHble cBefeHuss 06 CUMNOBOW 3MEKTPOHHOW TEXHUKE U
npeobpasoBaTtensix; BbINPSAMUTENbHbIE YCTPOWCTBA; WUMMYMbCHbIE
npeobpasoBaTeny NOCTOSHHOrO TOKa; 3aBUCMMblE U aBTOHOMHbIE
WHBEpPTOpPbl W npeobpasoBaTtenun 4acToTbl; npeobpasoBaTenu
4acToTbl  MEPEMEHHO-NEPEMEHHOIO  TOKa,  pPerynaropbl U
ctabununsaTopsl.

61.0.24

OunarHocTtuka CUINoBOro obopyaoBaHua
3NEeKTPOIHEepPreTM4eCKNX CUCTemM

OCHOBHbIE MOHATUSA W ONpeAeneHna TEXHUYECKOW ONarHOCTUKMW.
XapaktepuctMmka  MEeTOAOB  AMArHOCTUPOBaHMS  3N1IEMEHTOB
3NEKTPOYCTaHOBKM - dyHKUMOHanNbHoe n TecToBoe
anarHoctupoBaHme. 3apgada  KOHTponss  paboTocnocoBGHOCTW.
MeToabl koHTponsa pabotocnocobHocTn. 3agaya noncka AedekToB.
MeToapbl NoCTpPOEHNA anropuMTmMoB novcka AedeKToB.
[MporHo3mpoBaHne W3MEHEHNA COCTOSIHUA — aHanuTU4Yeckoe Wu
BEPOSAITHOCTHOE nNpoOrHosnpoBaHue. Cuctema AnarHOCTUPOBaHUS
(CL). CpenctBa TeEXHMYECKOro [AuarHOCTUPOBaHMSA. Tunosble
CTPyKTYpbl ¥ nokasatenn CO. Metogobl w©n  cpefctea
ANarHOCTUPOBaAHUS  JANIEMEHTOB  3NEKTPOYCTaHOBOK. MeTtoabl wu
cpeactBa noucka AedekToB, BO3HUKAKOWMX B 3nemMeHTax
3NEeKTPOYyCTaHOBOK. [1pOeKTMpOBaHME CUCTEM LMArHOCTUPOBAHUS.
OpraHusaums cuctembl AnarHoCTMpoBaHus. NocTtpoeHne n aHanms
ANarHOCTUYECKNX MOoAeNen 3nekTpoyCcTaHOBOK. [lpoekTupoBaHue
TEXHUYECKUX CpeacTB AnarHoctTupoBaHunsa. PaspaboTka anropnutmos
npouecca gunarHoctuposaHus. Onpegenenne agpdektnsHoctn CL.
Crtparterum TEXHUYECKOro o6cnyXmMBaHmS. CoBpemMeHHbIe
TeXHUYeckne cpencrea Ans ANarHOCTUPOBAHUS BbICOKOBOSbTHOMO
obopyaoBaHus

B51.0.25

LncpoBbie TexHONornm B npocdeccmoHanbHON AeATeNIbHOCTU
LndpoBas TpaHcdhopMauus 3MeKTPOIHEPreTUYeCKOn, OCHOBHbIE
HanpasreHns n TexHonormm. OCHOBHbIE MOSIOXEHUA W MOHATUS
UMAPOBbLIX TEXHOSIOrMA, CpeacTBa BbIMUCIUTENBHOM  TEXHUKW.
NHdopMmaumnoHHble npoueccbl U CTPYKTYpbl, OCOBGEHHOCTU WU
CTPyKTYypa UuUM@pPOBbIX cucTteM. AnnapatHble W nporpamMmMHble
KOMMNOHeHTLI. [MpoTokonbl M crtaHaapTel obmeHa wHgopmauun B
cucTemMax anekTpocHabxkeHus wn undposBbix ceTax. Ludposas
NOACTaHLUMS: KIMOYEBble TEXHOMOMMW, YPOBHU U 3Tanbl peanusauuu.
NHpokoMMyHUKaLMoHHbIe B3anmogenctans. CeteBon TEXHOMOMNN.
Ctanpgapt M3K 61850, MOK 61970, MGK 61968, C37 118. 3awuTa
WHopMauum B  MHOPMALMOHHBIX ceTax. WHdopmaumnoHHoe
npoekTupoBaHne uudpoBbix cucteMm. MogenuposaHue paboThbl
OOBHEKTOB 3NEKTPOIHEPTreTUKM B  MHAPOPMALMOHHBIX CUCTEMAX,
MaTeMatMyeckoe W MMUTAUUOHHOE MofenupoBaHue, paboTta
CUCTEMbI «LMppoBON OBOMHUK». OpraHusaumss KaHanoB CBA3N B
anekTpoceTeBoM xo3ancTee. [NpoBoaHble 1 6ecnpoBOAHbIE KaHamMbI
CBA3N. PaboTta aBTOMaTU3NPOBAHHbIX MHOPMaLNOHHO-
ynpasnswwmx cuctem: SCADA, OMS, DMS, WFEM. lNpumeHeHune
cuctem MaLUWHHOro obyyeHus. BupTtyanusauus n
WMHTennekTyanusauus CUCTEMBI ynpaBneHus ob6bekTamm
3NEKTPOIHEPreTUKU.

ApxuTekTypa MMKpONpoLEeCCOPHON MHAOOPMALMOHHO-YNpaBngoLine




CUCTEMbI B YCTpPOMCTBax anekTpocHabxeHus. OpraHusauns
n3mepeHuss m cbopa [aHHbIX B MMUKPOMPOLLECCOPHOM CUCTEME:
N3MepeHne aHanoroBoro M AUCKpPeTHoro curHanos. OpraHusauus
ynpaBneHusi MUKPONPOLLECCOPHON CUCTEMbl Mbl B YCTpPOMCTBaX
anekTpoaHepretukn. CemunypoBHeBas WHMOpMaLUMOHHAA MoAefb.
CtaHgapTbl M NPOTOKOSbI NMPOBOAHbLIX CETEN OpraHu3aummM CBS3MW.
CeTeBble TexHoOMorMm nMpu oOpraHusaumMm MUKPOMpPOLLECCOPHbIX
WHOPMAUMOHHO-yNpaBnawwmx  cuctem. MapwpyTtusauma wu
KOMMyTaumMst S B JIOKanbHbIX BblYMCANTENbHbBIX ceTsx. Cnocobbl
nepegayv uHopmauum npu MpUMMEHEeHUUM CeTEBbIX TEXHOMOMN:
areKkTpuyeckas onTuyeckas paamo, knaccudgukauus nHTepdencos
n NpoBoAHMKOB. Cnocobbl opraHM3aumm CUHXPOHU3aUUn BpeMeEHN B
MUKPOMPOLLECCOPHbIX UH(OPMALMOHHO-YMPaBIISALWNX CUCTEMAX:
NPT, SNTP, PTP. OpraHu3aunsa KnneHT-CepBepHOro yrnpasreHus,
opraHuM3aums  ropu3oHTalnbHbIX  OOHOPAHIOBbIX  YNPaBnsOLWNX
BO34ENCTBUN. [Mepepaya aHanoroBbiX W3MEPEHUN BHYTPU
umdpoBon cetn. TexHonormn «uMHTepHeTa Bewen». Pabota OPC
cepBepa n OPC knueHTta. Pabota SCADA-cuctembl. PaspaboTka
MUKPOMPOLLECCOPHbIE  UH(POPMALMOHHO-YMPaBISoWNe CUCTEMDI.
Pabota SCADA-cucTtemsl. PaspaboTka MMKpoOnpoLEeCcCopHble
MHOPMaLMOHHO-YNpaBnsaLLne cucTeMbl. 3agadn OucneT4epcKoro
ynpaeneHusi, mogenn wu cpegcrtea ux peanusauuu. [lporHos
Harpysku 3HepronoTpebneHus. Cucrtemsl n cpenctea
aBTOMaTM3auuu ynpasfeHus noAacTaHumamn. TexHonormm wu
cpeactea AMIMCKY 3.

B51.0.26

ANeKTpo3HepreTMYecKme CUCTEMbI U CETU

Ob6wme 3agavn 3nNeKTPOIHEPreTUKW, NepcnekTMBbl U nNpobnemsbl
pPas3BUTUS 3NEKTPOIHEPreTUYECKUX CUCTEM; CXEMbl 3aMELLEHUN U
XapaKkTepUCTUKMN 3NEMEHTOB 3NEKTPUYECKUX CEeTen; pacyeThbl
PEXUMOB Pa30MKHYTbIX U 3aMKHYTbIX 3MEKTPUYECKNX CETEN pa3HbIX
HOMMHAMNbHbIX HaNPSKEHUN, aHanM3 pPeXmMmoB paboTbl; TEXHUKO-
9KOHOMUYECKME MnoKasaTenn 3NeKTpUYeckux ceTem u MeToapl
COMOCTaBfIEHNS BapMaHTOB PEKOHCTPYKLMK ceTen; MmeToabl Bbibopa
MapoK NpOBOAOB W kabenewm nuHWA 3nekTponepeday; CBA3b
GanaHCOB MOLLUHOCTEM B 9NEKTPOSHEPreTUYECKON CUCTEME C
Ka4eCTBOM  ONEeKTPUYECKOW 3Hepruu; nokasaTenun KadecTBa
anektpoaHeprum no [OCT, wux HOPMUPOBAHHbLIE 3HAYEHUS;
perynupoBaHMe 4acTOTbl B 3f1EKTPO3HEPreTUYecKom Cucteme;
WUCTOYHWKA pPEaKTUBHOM MOLLHOCTU B  3NEKTPOIHEPreTUYECKMX
cuctemax, BbIGOp  MOLHOCTM  KOMMEHCUPYHOLWMX  YCTPOWCTB;
cnocobbl M cpeactBa PeErynvpoBaHUS  HanpsbkeHns B
3ANEKTPUYECKMX CETAX; aHann3 COCTaBNAOLNX NOTEPb MOLLHOCTU M
3HeprMm B CeTAX, MeToAdbl pacdeTa MOoTepb 3JNEKTPOIHEPrun,
MEPONPUATUSS MO CHWKEHWIO  TEXHOSOMMYECKOro  pacxopa
3IIEKTPO3HEPrum rnpu ee nepegade no arneKTpu4ecknM ceTam.
Ob6wme cBegeHus O cCUCTEMAX JNEeKTPOCHabXeHUs pasfMYHbIX
OOBHEKTOB M UX XapakTepHble 0CO6eHHOCTU. OCHOBHbIE TUMbI
3NEKTPONPUEMHNKOB U pexummbl Ux paboTbl. Metogbl pacdeTta
WHTErpanbHbiX  XapakTepUCTUK  PEeXUMOB W  onpeaeneHus
pacyeTHbIX 3HAYeHWN Harpysok. Pexumbl anektponoTpebneHus B
cUcTeMax anekTpocHabXeHns pasnuyHoro HasHadeHusa. KavecTtBo
9N1EKTPO3HEPINN B CUCTEMAX ANeKTpocHabxeHns. Metoabl aHanusa




HaOEeXHOCTU B CUCTEMAX INEKTPOCHABKEHUS.

OCHOBHble XapaKTEPUCTUKN BaXXHENLLNX SNTIEMEHTOB 3SIEKTPUYECKOMN
CUCTEMbI; MNpaKTU4YeCKne KpuTepum CTaTU4ecKon YCTOMYUBOCTMU;
ANHamMmn4yeckasa yCTOMYNBOCTb 3MEKTPUYECKUX CUCTEM; NepexoiHble
npoueccbl B y3nax Harpy3km npu OOnblMX BO3MYLLEHUSAX;
pes3ynbTUpyoLWas YCTOMYMBOCTb 3SIEKTPUYECKUX CUCTEM; aHanms
CTaTM4YEeCKOMW  YCTOMYMBOCTM  METOAOM  ManbiX  Konebanuwm,
MEpPOMNPUATUA N0  MOBbLIWEHUO  HAOAEXHOCTM U YNyYLIEeHUo
YCTOMYMBOCTW U KayecTBa Nepexo4HOro npoLecca B aneKTpudeckmx
cucremax.

TexHonornyeckne OCOBEHHOCTN 3JHEpPreTMYeckoro npou3BoaCcTBa.
MpuHUMNbl ynpaBneHust pexmnmamm aHeprocmucteMm. OcobeHHOCTM
ynpaBneHus. 3apauu onTUMmM3auuun pexuma
3EeKTPO3HEepPreTM4eckon CUCTEMOM U UX B3aMMOCBSA3b, KpUTepum
onTuManbHOCTU. OrpaHu4yeHuns, ydnTbiBaemble Mpyv onNnTUMM3auuu
pexuma. TeopeTnyeckme OCHOBblI  OMTUMU3ALMU  pexnma.
PacnpegeneHne akTMBHOM MOLLHOCTM MeXQy 3S1eKTPUYEeCKUMU
CTaHuuaMW.  YNpaBneHue pexuMoM  3NeKTPO3HepreTuyeckomn
CUCTEMbI MO HANPSXKEHUI0 U PeakTUBHOM MOLLHOCTW. YnpasrieHue
NnoToKamMu 3MeKTpuYecKon aHeprun. PacyeTHble cxemMbl 3amMeLleHuns
NMUHUN  dnekTponepenaym CBEPXBbICOKUX HanpsbkeHun. AHanms
pexumMoB paboTbl anekTponepedayn. KomneHcauus napameTpoB
AanbHUX  anektponepedad. [lepegada  3MekTpoO3HepruM  Ha
nepeMeHHoOoM W MoCTOssHHOM Toke. OnTumManbHOe YynpaBneHue
oBMeHHOM MOLLIHOCTbHO MEXCUCTEMHbIX  3rieKTpornepenau.
[MepcnekTuBbl pasBUTUA NIMHUIA CBEPXBBLICOKOIO HarnpsiXeHUs.

61.0.27

Bo3aywHble n kabenbHble NMUHUK 3NeKTponepeaaYn

Ycnosus paboThbl BO3YLUHbIX n kabenbHbIX  NUHUK
anekTponepegayn; opraHu3aums MNpPOEeKTUPOBAHUS; WHXEHEepHble
N3bICKAHWUA; KOHCTPYKTUBHbIE NMapaMeTpbl U pacyeT OQHOPOAHbIX U
KOMBWHMPOBAHHbLIX MPOBOAOB; BETPOBbIE OTKIOHEHUs, konebaHus,
aBTokonebaHms n Bubpaums nNPoOBOAOB; OMOPHbIE KOHCTPYKUUWU;
00pbiBbI NPOBOAOB.

51.0.28

AKcnnyaTauusi aNeKTPO3HepreTM4eCKUX ceTem u cucTem
OpraHmsaumMs u MNpOM3BOACTBO MOHTaXHbIX paboT; MalluHbl ©
MexXaHW3Mbl ANS CTpPoUTEenbCTBa OOBLEKTOB 3MNEKTPOIHEPreTUKHU.
OpraHunsauus aKcnnyaTtauuu OCHOBHOIO obopynoBaHus
SNEKTPUYECKMX CETEN U CUCTEM; CXEMbI NOCTPOEHUS INEKTPUYECKNX
ceTen C TOUKMN 3peHnsa obecnevyeHns HagexXHoro ANeKkTpocHabXxeHns
notpebutenen un GesonacHOW aKcCnnyaTauuwn; HOPMaTUBHbIE
MOMOXEHUSA MO BbIMNOMHEHNO PaboT TEXHUYECKOro OBCnyXnBaHUS
SNEKTPUYECKUX  ceTer;  BO3MOXHOCTM  COBEPLUEHCTBOBAHMS
JKCnnyaTaumm aNeKTpUYECKNX ceTer n CUCTEM

51.0.29

OHeprocbepexeHne B CUCTEeMaX INTIEKTPOCHaAbXeHus

CoBpeMeHHbIN  YpOBEHb  aHeprocbepexeHns  npeanpuaTui
MUHeparbHO-CbIPbEBOTO KoMnriekca. HopmupoBaHue n
HOpMaTUBHO-MeToAMYeCckoe  obecneyeHne  OLUEHKM  YPOBHS
nokasaTtenenm aHeprocbepexeHns u kadectea I33. Metoabl M
cpeactBa  onpegeneHuss  nokasatenen.  CoBpeMeHHble U
NepCcneKkTUBHbIE MeToObl M TEeXHOMOorMM 3JHeprocbepexeHns u
NoBbILLEHNA 3HepreTnyeckon adpdekTuBHocTU. COBMECTUMOCTb
obopyaoBaHus, y4eT, KOHTPOMb W  MOBbIWEHWE  KavecTBa




anekTpuyeckoMn M TennoBonm  aHeprun.  [ocyaapcTBeHHoe
perynupoBaHne u noaaepxka B obrnactm aHeprocbepexeHuss u
NOBbILLEHNSA 3HepreTudeckon acpekTnBHocTU. [paBoBble BONPOCHI
NoBbILIEHNA 3HEpProapeKkTMBHOCTHU n obecneyeHuns
9HeprocbepexeHus

Yacmb, popmupyemasi ysacmHukamu obpazoeamersibHbIX
OmHouweHuu

61.B.01

HdenoBon pycckun A3bIK B cdepe npoceccnoHanbHON
KOMMYHMUKauum

KomMmMmyHukaumm un  codpt ckmnnc, pabota C  UCTOYHUKaMM
WHOpMaLMM, HOPMbl PYCCKOrO 4A3blka, KynbTypa peuyn, crnop u
aprymeHtaums,  opaToOpCKOe  MacTepCTBO, CTUNMN  A3blKa,
CTUANCTUYECKME 0COBEHHOCTM ObmUManbHO-AEN0BOrO CTUMS, BUADI
AOKYMEHTOB, AenoBoe obuieHme

51.B.02

CoumanbHasa ncuxonorus

CoumanbHaa ncuxonorus kKak Hayka. Wctopus dopmupoBaHus
coumansHo-ncuxoriornyecknx ngen. CoumanbHO-NCUXornornyeckue
Teopun. CounarnbHasa NCUXoNOrna SIMYHOCTU: MOHATUE NIUYHOCTH, -
KOHUenuMss ©n CcaMOOLEeHKa, KOHUenuuu coumansHon ponwu,
BbIMOSTHEHME COoUMaribHOM ponu, camoperynauus. 3akOHOMEPHOCTH
obweHna 1 B3aumogencTema  nogen.  BHyTpurpynnosbie
KOMMYyHUKaumun. lNcuxonorua couunarnbHOro nodHaHus. [lcmxonoruns
couunanbHoro BnusHus. lNcnxonorna manoun rpynnel. KOHpopmMusm.
CoumarnbHas ycTaHOBKa.

B51.B.03

YnpaBneHue npoektamm B npoc¢pecCUoHanbLHON AeATeNbHOCTU
Ctagun npoektnpoBaHus. [MpoekTHaa [oKymeHTauus, pabodas
AOKyMeHTauus. 3ajaHue Ha npoekTupoBaHue. BHecTtaguiHoe
NPOEKTUPOBaHME. CoBpemeHHoe 3r1IeKTPO3HEepreTnyeckoe
obopyaoBaHme. WHGOPMALMOHHbIE TEXHOMOMMM MO KOHTPOSHO,
yrnpaBneHUi0 U MOHUTOPUHIY B 3NeKTpoaHepreTuke. BHegpeHue
COBPEMEHHbIX PELLUEHMI B CyLlecTByHOLME OOBLEKTbl U B HOBbIE

NPOEKTHI. Odpopmnenue npoekTa. OxpaHa Tpyaa n
anekTpobe3onacHOCTb. MeToguka NPOEKTUPOBaHUS.
MaTemaTtnyeckne mMoaenu npovecca NPOEKTUPOBaHUS.
[MpoekTnpoBaHune cuctem KOHTPOSIS n ynpaBneHus.

ABTOMaTU3MPOBaHHbIE  CUCTEMbl  KOHTPOMSi M ynpaBneHusl.
MpuHUMNbI NOCTPoeHUst cuctem. O6bEMbI KOHTPOSS U YNpaBneHus.
®YHKUMM NOACUCTEM KOHTPOSS U yrpaBrieHus.

51.B.04

NpaBoBeaeHue
focygapcTBO M NpaBO: NOHATUSA, MPU3HAKK, PYHKLUKW, HOpMa NpaBa;
NCTOYHUKM npaea; cucrtema npaea; NPaBOOTHOLUEHUE;

npaBoHapyLleHue; puguyeckasd  OTBETCTBEHHOCTb.  OCHOBbI
KOHCTUTYUMOHHOro npasa P®. OcHOBbLI agMUHUCTPATUBHOIO Mnpasa.
OcHoBbl rpaxgaHckoro npasa. OcHoBbl TpygoBoro npasa. OCHOBbI
cemenHoro npaea. OcHoBbl 3konorudeckoro npaea. OcCHOBbI
MHgopmaumnoHHoro npasa. OCHOBbI YrofmoBHOro npasa. [1paBoBble
opMbl NPOTUBOAENCTBUA KOPPYMNLUUKN, IKCTPEMUIMY, TEPPOPU3MY.
[MpaBoBbLIE OCHOBLI MPO(ECCUOHANTbHON OEATENBbHOCTH.

B51.B.05

OKoHOMMKaA B npodreccMoHanbLHOM AeATeNbHOCTHU

MNpegnpusatue Kak xo3ancTByoWmMN cybbekT. OCHOBHble cpeacTBa
npeanpuatua. OB6opoTHble cpeacTBa npeanpuaTusa. Tpyadosble
pecypchbl npeanpuatTnsa. OCHOBbI opraHn3aunM NpPon3BOACTBEHHOIO




npouecca. Tekywme 3atpatbl M pes3ynbTaTbl OeATEeNbHOCTU
npeanpusatia. KayecTBO M KOHKYPEHTOCNOCOBGHOCTb NPOAYKUMK.
OPPEKTUBHOCTL  XO3ANCTBEHHOW AEATENbHOCTU  NPeanpusTus.
[MnaHupoBaHMe  OeATenbHOCTM  NPeanpusaTMss  Kak  OCHOoBa
3(pPeKTUBHOro NCMNONb30BaHUS PeCypCoB.

B51.B.06

MHocTpaHHbIN A3bIK B npodeccnoHanbHon cdepe
AunddepeHumnaymnm NEeKCUKU no chepam NPUMEHEHNS:
obLeynoTpebuTensHas, odmumanbHas, obLeHay4Has,
TepMmuHonornyeckas. OCHOBHble rpaMmaTU4eckue npasuna wu
ABMEHNdA, XapakTepHble [Ond YCTHOW W TMNUCbMEHHOW peuu,
npeobpasylolmne  nekcudeckne  eanHuUb B  ajekBaTHoe
KOMMYHVKaTMBHOE  BbiCKa3biBaHMe ©6e3 WCKaXeHWa  CcMmbicha.
[MoHATME O (yHKUMOHAmMbBHbLIX CTUNAX W UX KnaccuduKaums:
pas3roBOpPHbIN, ouLmManbHO-4EN0BON, NyOANUMCTUYECKUA, HAY4YHO-
TEXHUYECKUN, CTUNb XyOdOXecTBeHHOM nutepaTypbl. OCHOBHblE
0COBEHHOCTN HAaY4YHO-TEXHUYECKOrO CTUNS.

UTeHne, NnoHUMaHWe, nepeBoa ayTEHTUYHbIX TEKCTOB MO LUMPOKOMY
N y3KkOMYy npocounio cneuyuanbHOCTU. AHanu3 KOMMO3WULMOHHOW U
CMbICIIOBOW CTPYKTYpPbl CneuuanbHbIX TeKCTOB. JIormko-cMbicnoBas
Komnpeccus TeKCTa Unu ctaTbu: aHHOTauus, pedepar. Paborta ¢
3IMEKTPOHHbLIMU cnosapsamu Abbyy Lingvo, Multitran.
MoHornornyeckoe w guanormdyeckoe BbiCKasbliBaHne B cdepe
akagemudeckon, oduuynaneHO-4enoBon U NPodEeCccUoHanbLHoOn
KOMMyHMKaumn. OcHOBbI NyGruMYHOW peuyn: YyCcTHOoe coobLleHure,
Joknag, npeseHTayus.

61.B.07

TanmM-meHeKMEHT

BeBegeHne B TaWM-MEHEDXMEHT:  TalM-MeHe)XXMEeHT  Kak
nogcmucrema ynpasneHus opraHmsaumen. CyulHOCTb U coaepkaHue
TalM-MeHe)XMeHTa, €ero pofib B MPaKTUYEeCKON [OeATenbHOCTU
COBPEMEHHOIO MeHekepa W  BAUAHWME Ha  OEATEeNbHOCTb
opraHusauun. Mctopus  CcTaHOBMEHUSS WU pasBUTUSA  TalM-
MeHeKMeHTa. HCTpYMeHTbl TanM-MeHeXmeHTa. XpOHOMeTpax
KakK cucTemMa ydeta U KOHTPOSis pacXodoB BpeMeHU: onpeneneHune
NOHATUSA, CyTb, 3agayn. TexHuka XxpoHomeTpaxa. [lornoTuTtenu
BPEMEHN, CMOCOObI MWHUMM3AUUA HEe3I(dPEKTUBHBIX pPacxonos
BpeMeHn. KOHTeKCTHoe nnaHupoBaHue. [lnaHvpoBaHue [OHA.
HonrocpoyHoe  nnaHupoBaHuve. MeTog — CTPYKTYpPUPOBAHHOIO
BHUMaHUA W TOPU3OHTbI MfaHUMpPOBaHUSA. TexHuka nraHupoBaHUA
"OeHb-Hegensa". [iByMepHble rpadounkm Kak WHCTPYMEHT
NNaHMpPOBaHUA W  KOHTPONS B TaWM-MeHekMmeHTe. ManHg-
MeHeKMeHT. PaboTtocnocobHoCTb 4enoBeka w  GUOPUTMBI.
MpaBuna adpcpektneHoro ortapbixa. Metogbl © cnocobbl
CaMOHaACTpPOMKN, TexHuka "skopeHunsa”. PeweHne  GonbLunx
TpyooeMknx 3agad. PelweHne Menkux HenpuUATHbIX — 3agad.
Ctpatermm un3baBneHuss OT HaBSA3@aHHOW CPOYHOCTU M BaXHOCTW.
KopnopaTtnBHbI TaM-MEHEeKMEHT.

51.B.4B.01

HucyunnuHsi no esibopy 61.B./]B.01

51.B.4B.01.01

MaTemaTnyeckue 3agaum fIeKTPOIHEPreTUKu

MaTtematnyeckne mMogenu Ans  aHanuMsa  YCTaHOBUMBLUUXCA
pexumoB. [lpyumeHeHMe anemMeHTOB Teopuu rpadoB  Ans
dopmanusaumm nNpoLeccoB CO34aHUS MaTeMaTU4eCKUX MoAenen.
MeToabl pelleHns JMHEeWHbIX YpaBHEeHUM coctosHuda. MeToabl




peLleHns HeNMMMHENHbIX YpaBHEHUN COCTOSAHUSA. MeToabl NOBbILLEHUS
pacyeTHoM 3PEKTUBHOCTM MNpU  peleHun 3agad  6onbLoro
obbema.

51.B.01B.01.02

NMpumeHeHne IBM B aneKkTpoaHepreTuke

O6wme cBegeHna o6  SMNEKTPOIHEPreTUYECKUX  cUcTemax.
YpaBHeHuUst COCTOSAAHUSA NUHENHON ANEeKTpUYeckom Lenu.
dopmupoBaHME MATPUYHBIX YpPaBHEHUA COCTOSHUA JIMHEWNHOW
aneKTpuyeckon  uenwu. MaTtematunyeckas  modenb  CXeMbl
COeOVHEHNN SNEeKTPUYECKON CUCTEMbl (OCHOBbI Teopuu rpadooB).
YucneHHble MeToabl peLleHns ypaBHEHUN COCTOSAHUSA
3neKkTpuyeckon cuctembl. PelleHne ypaBHEHUA  COCTOSHUSA
MeTo40M [aycca. OCOBEHHOCTN  NIMHEWHbIX  YpPaBHEHWN
YCTaHOBMBLUUXCA PEXUMOB 3NEKTpUYeckom cuctembl. PelueHuve
ypaBHEHUN COCTOSIHUS UTepauMoHHbIMM  MeTodamu. MeToabl
peLeHns CUCTEM HENUHENHbIX YPaBHEHUMN.

51.B.4B.02

HucyunnuHsi rno esibopy 61.B./]B.02

51.B.0B.02.01

BbinonHeHune paboTt no npocpeccum paboyero

dusnyeckne OCHOBbI INEKTPOTEXHWUKU; 3aKOHbl 3NEKTPUYECKNX
Luenen; OCHOBbl CXEMOTEXHMKW, MPOBEOEHNE MOHTaXHbIX paboT;
paboTa C 3MneKTpoM3MepUTENbHbIMK MNpMOOpaMK; 3SneKTpUYeckne
N3MepeHus; MoAenupoBaHMe paboTbl 3MEKTPUYECKUX Lenen;
yrnpaeneHve pexunmMmamm paboTbl uenen; OCHOBbI
NporpaMmMMpoBaHNSA MPOMBbILLIIEHHbIX KOHTPOMNEPOB.

51.B.01B.02.02

OCHOBbI MOHTaXa N CXeMOTEeXHUKU

dunsnyeckne OCHOBbI ONEKTPOTEXHUKN, ONEeKTPOHUKU n
CXEMOTEXHUKN, INEKTPUNYECKNE N3IMEPEHUA; TpGGOBaHI/IFI OCHOBHbIX
HOPMaTUBHbLIX OOKYy-MEHTOB MNpu MNMpoBeAEHUN 3JTEKTPOMOHTaXHbIX
p860T; mMatepuanbl, un3genna nu MUHCTPYMEHTbl ONA BbINOJIHEHUA
ONEeKTpOMOHTaXxa, coegunHeHne wn OKOHUeBaHMe MnpoBOoAOB U
kabenen; MOHTaXx n Hanagaka cucrtemMm ynpaBieHus n
aBTOMaTun3aLunn.

Bnok 2

NMPAKTUKA

Ob6s3amenbHass Yacmb

B2y

Y4yebGHas npakTuka

£2.0.01(Y)

Mpodmnupyrowan npakTnka

Bug npaktuku: yyebHasn

Cnocob6 npoBeaeHnsa NpakTUKK: cTaumoHapHas

dopma npoBefeHnsa NPaKTUKN: OUCKPETHO

OcCHOBbI MOLENMPOBAHUA INEKTPUYECKUX Lienen C MCNOMb30BaHNEM
crneumanmsaMpoBaHHOro nporpaMmHoro obecneveHus. [lonyyeHue
NMEPBMYHBbIX YMEHWA U  HaBbLIKOB  Hay4YHO-MUCCreaoBaTENbCKON
pearenbHoctTM B obnactu  anekTpoaHepreTuku.  M3ydeHwne
TEOpeTUYECKOro Matepmana no TexHuke 6esonacHocT npu pabore
B anekTpoyctaHoBkax Ao 1000 B. [lNpuobpeTeHne npakTnieckmx
HaBbIKOB OKa3aHuMs O0BpayvyebHOM noMoLWM nocTpadaBlUvuM  MNpu
paboTe B 3NeKTpoycTaHOBKax. M3yyeHne anekTpu4ecknx cCxem Ha
oObekTe npakTMkn K uMx onucaHuus. W3yyeHme  cunoBoro
obopyaoBaHus (TpaHCOPMAaTOpPbl, Pa3psSAHMKK, BbIKNKOYaTENH,
pasbeanHNTENN),  KOHTPOSNbHO-U3MEPUTENbHBIX  NPUOOPOB M




annapatypbl.  O3HaKOMIEHME C  TEXHUYECKUMU  OAHHBIMM
CYLLECTBYIOLLEro  3MeKTpoobopyaoBaHNs  (KaTanoXHble AaHHble
3NEeKTPUYECKMX MalmH 1 annapatos). MoHTa)x annapaTtoB 3aluThbl
M yNpaBneHUss B HU3KOBONbTHbIX LENAX MNEepeMeHHOro Toka.
MNMpoBeaeHne paboT MO U3MEPEHMIO INEKTPUYECKUX NapaMeTpoB B
uensix. [lMpoBegeHne paboT MO  M3MEPEHUD  SMEKTPUYECKUX
napaMeTpoB B LIENSX, B T.4. CONPOTMBMNEHUS U30NALUN, 3a3eMIIEHUS

n ap.

b2.M

n pon3BoaCTBEHHAA NMPaKTUKa

52.0.02(MN)

JKkcnnyaTauMoHHas npakTuka

Bua npaktukn: nponssoacTBeHHas

Cnocob npoBeaeHWst NpakTUKK: CTaumMoHapHas, Bble3gHas;

dopma npoBefeHnsa NPaKTUKN: OUCKPETHO

CTpyktypa  opraHuMsaumm 1 ynpaeBfneHne  OesiTeNnbHOCTbIO
npeanpusatvsa. [encTBylowmne CTaHOapTbl, TEXHUYECKME YCroBUS,
MOMOXEHNA W WHCTPYKUMMA no pa3paboTke wu aKcnnyataumm
TEeXHOMornyeckoro obopyaoBaHus, CPeacCTB  BblYUCIUTENBHOM
TEXHUKW, MporpamMMm  UCMbITaHUA, OMOPMITIEHUS  TEXHUYECKOW
AOKyMeHTauumn. TexHONorna npoeKkTMpOBaHUA CpeacTB U CUCTEM
aBTOMaTM3auuM W yrpaerieHUs, onpegeneHnss 9KOHOMUYECKOW
acpcpekTmBHOCTM  muccnepoBaHui M paspaboTtok.  [paBuna
aKcnnyataumm TEXHOMNOrM4Yeckoro obopyaoBaHms, CpeacTB U CUCTEM
aBTOMaTU3aUUM  ynpaBneHUsa, MWMEKLWNXCa B NoAapasaeneHun.
Bonpocbl ob6ecneveHnss 6e30nacHOCTU  XKU3HEOEATENbHOCTU U
3aKonorn4yeckon 6e3onacHoCTMU.

52.0.03(1)

HayuyHo-uccnepoBatenbckas pabora

Bua npakTuku: npoMsBoaACTBEHHas.

Cnocob npoBeaeHWst NpakTUKK: CTaumMoHapHas, Bble3gHas.

dopma npoBeaeHNa NPaKTUKA: AUCKPETHO

PacwupeHne npodeccuoHanbHbIX  3HAHUK, MOSMIYYEHHbIX B
npouecce obyyeHus, n opmMupoBaHME MNPaAKTUYECKUX YMEHUA W
HaBbIKOB BEEHUSA CaAMOCTOSATENbHOW Hay4YHON paboThbl.

52.0.04(Ng)

NMpepannnomHana npakTuka

Bua npakTyku: NnpoM3BOACTBEHHAS.

Cnocob npoBeaeHWst NpakTUKK: CTauMoHapHas, Bble3gHas.

dopma npoBeaeHNsa NPaKTUKA: ANCKPETHO

C6op, aHanus, cuctematusauns n obobLieHmne Hay4YHO-TEXHUYECKOW
WHOpMauuM no Teme, onpefensemMon 3afaHuMeM Ha MPaKTUKY.
CocTtaBneHne nnaHa BbINYCKHOM KBanuuKaunoHHON paboThl,
obocHoBaHue uUenecoobpa3HoCcTb ee pa3paboTku, onpeneneHune
3TanoB peLleHnst NoCTaBNeHHON 3aaayvn. KoMmnnekc aHanmMTuyeckux
n/vunn  aKCNepUMEHTanbHbIX  UCCreaoBaHUW,  onpenensemMbli
3ajaHveM Ha npaktuky. PaspaboTka matematuyeckux moaenem u
anropuTmMoB ynpaBneHus c NCNosnb3oBaHMEM cpencTs
KOMMNbIOTEPHOrO MOAENUPOBaHMSA, aHanmu3a W CuHTe3a. TexHUKO-
9KOHOMUYeckoe 060CHOBaHME BbINOMHAEMOW pa3paboTku.

dopma npoBeaeHNSA NPAKTUKN: HENPEpPbIBHAS

oTa

PAKYJIbTATUBDI

$T0.01

HdononHutenbHbIe rNaBbl MAaTEMaTUKW.
OnemeHTbl BekTOpHOW anrebpbl. BekTopbl. OCHOBHblIE MOHATUS.




JlnHenHble onepaunn Hag BekTopamu. [enctBua Hag BeKTopamu B
KoopauHatHon opme. CkanspHoe npousBedeHne BEeKTOPOB.
OcHOoBHble  3agayn. JOnemMeHTbl  aHanuMTUYeCKOW reoMeTpun.
[ekapToBa npsiMoyronbHas cucteMa KoopAMHaT Ha MII0CKOCTU N B
NnpocTpaHCTBe. [eneHve oTpe3ka B [OaHHOM OTHOLUEHUN.
PacctosaHne wmexgy Touykamu. [lpsimaa nuHUMS Ha NIIOCKOCTMW.
OcHoBHble 3apgauvn. [InockocTb M npsMass B NPOCTPaHCTBE.
OcHoBHble  3agayn. JOnemMeHTbl MaTeMaTU4ecKoro aHanmsa.
MoHaTtue dyHkuun. CeorctBa PyHKUMN. OCHOBHbIE 3rNeMeHTapHbIe
dyHKUMM 1M ux rpacdukn. O6patHas M CnoxHasa yHKUUN.
MpounsBogHas dYHKLNN. MpaBuna AnddepeHLmpoBaHnS.

MponsBogHble OCHOBHbIX 3reMeHTapHbIX PYHKLNRA.
HeonpegeneHHbIn nHTerpan. CeowcTBa HeonpeaeneHHoro
WHTerpana. MeTtog HenocpeacTBEHHOro WHTErpMpoBaHus.

OnemMeHTbl 4YMCNEeHHbIX MeToaoB. [lpmMbnmxeHHOe HaxoXaeHus
KOpPHEeW ypaBHEHMUS.

®T0.02

TexHuKa Ny6NMYHbIX BbICTYNIEHUX U Npe3eHTauum
MNoHATMe opaTtopckoro uckycctea. Opatop M ero ayautopus.
MogrotoBka M npousHeceHne peyun. [lonemmyeckoe MacTepcTBO.
MNpeseHTaumnmn Kak aneMeHT Ny6nYHOro BbICTYMNNEHNS.




