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1. AHHOTAIMH PadOYHX MPOrpaMM TUCHHUIIIHH (MOOy/Iei) 0a30BOM YaCTH

b1.0.01 Hcmopus Poccuu

Llenu 0CBOEHMS TUCHUIIINHEL

Lenbio npernogaBanusd OUCLUITIUHEL «AcTOpus Poccum» sgBiseTcs:

11eJ1b Kypca - popMupoBaHue y 00y4dalomuxcs MpeIcTaBleHus: 00 UICTOPUYECKOM
npomuioM Poccuu B yKa3aHHBIM IIEPUOA U CKJIaAblBaHME Ha OCHOBE MOJIyYEHHBIX
3HaHUU IPodeCcCuoHaNbHbIX HaBHIKOB ¥ YMEHUU X IPUMEHEHUS Ha TPakKTHKe.

MecTo pucuuniavHel B CTpykType OII

HOucuunnuHa «Mcropus Poccun» 51.0.01 gBnsieTcst MUCHUIIIAHOM 00513aTEIbHOM YaCTH
y4eOHOr0 IIJlaHa MOATOTOBKM 0aKanaBpuaTa Io HampaBieHuio «11.03.04 3mekTpoHUKaA
Y HAHOJJIEKTPOHUKa». 3ydyeHue gucuuiiuHel «Mcropus Poccun» OCHOBBIBAETCS Ha
0a3e 3HAHUM, YMEHUMW U KOMIIETEHIIUHN, TIOJYYEeHHBIX CTYIeHTaMU B XOOe OCBOEHUS
IITIKOJIBHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH BOCIIpUHUMATh MEXKYNIbTYpPHOE pa3Hoo0pa3ue o0IlecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. BeefeHne B MCTOPUYECKYIO HAVKY
[TousaTue «ucropun». OObEKT, IPEAMET, METOLOJIOTUS UCTOPUYECKON HayKu. [TosiBneHue

4yeJioBeKa Ha Tepputopuu BoctouHou EBponkl. HeaHmepTasnbLbl, COBpEMEHHBIE JIIOMU.
[TocnenenHUKOBEIY NIEPUON, HEOIUTAYECKAs PEBOJIIOLNS, IPOU3BOAsIIEee X035UCTBO. KoHern
OBLIIOr0 paBeHCTBa iofel. MHIoeBpoIeIlsl M epBhIi «pa3men EBpomki». Paccenenue
WHIOOEBPOIIENIIEB. MeCTO CIIaBsSH Cpenu UHI0EeBPOIenIieB. I1epBrie HalecTBUA. ['pedeckue
KOJIOHUM U CKU(DEI. [TosiBlIeHNEe BOCTOYHOIO CIaBSIHCTBa M HOBLIE COCenu. [Ipyrue Hapoahl Ha
TeppuTopuu Oynyiei Poccuu B mpeBHOCTH. Benukoe nepeceneHre HapoaoB U BocTouHas
EBporma. ITepBoe BOCTOYHOCIABSIHCKOE TrocymapcTBO. boprba c aBapaMu 1 Xa3apaMi.

Paspen 2. Pycckue 3eMnu ¥ Mup B cpepnHue Beka (V - XV BB.)

[Tepexon EBpomnsl OT aHTUYHOCTHU K Peomanu3Mmy. BoctounocnaBsiuckue mieMeHa VIII - IX BB.
[Tepsrie pycckue KHA3bs (Propuk - Onbra). [IpaBnenue CesitocnaBa. Pyck Bo BpeMeHa
Brnagumupa CesitocnaBruda. OCHOBHBIE YePTHl PyCCKOM UCTOpuM K Hadany XI B. Bropas
Mexkpnoycobuiia Ha Pycu. Bopuc u I'ne6 - KHg3bg-MyueHuKU. bopsba ApocnaBa ¢ McTrciaBoM
TMmyTapakaHCKUM U HOBoe o0nenuHeHne Pycu. PacuseT Pycu npu fAipocnase Mynpom.
Murtpononut MnapuoH. ['ocynapcTBeHHas BnacTb. CTaHOBIEHNE paHHEe(heOomaaIbHEIX




OTHOINeHUM. '0oposia, TOProByIs, BOMCKO. XPUCTHAHU3AIIUS U €€ MocneacTBusi. CpelHEBEKOBhE
KaK CTafus UCTOPUUYECKOTO Ipolecca B 3anamHon EBpome, Ha BocToke u B Poccuu.
Mexnoycobuiia Ha Pycu B 70-e rr. XI B. Mexpnoyco0Ouiisl B jome PomaHOBEIX. Hadamo BoeHHOU
mesiTenbHOCTH Bnagumupa MonoMmaxa. Tparemus 1096 - 1097 rr. KpecToBHIH ITOX0[I B CTEIb
1111 r. Boccranue 1113 r. u snoxa Bmagumupa MoHoMmaxa. CMmepTh McTucnaBa Benukoro u
HayaJio IMOJUTHYeCKOoN pa3gpobneHHocTy Pycu. Bnapumupo-Cy3nanbckoe KHSIKECTBO U
lanuuko-BonbiHCKOE KHAXKECTBO. «['ocriogud Benukuit HoBropoa». YTpata KueBom BIusHUS.
[TonsiTue «3eMenb» U «ymenoB». KynbTypa u OuT Pycu B X - Hay. XIII B. Poxnenue
MOHT0JIbCKOU [IepzKaBhl. 3aBOE€BaHUSI MOHT0JIOB. baTrieBo HallecTBUe Ha Pych. 3aBoeBaHUe
octanbHOU Pycu. TIOpKCKue Hapoasl B COCTaBe 30JI0TOM OpHbL. TaTapo-MOHI0JIbCKOE
BIIafbIuecTBO. KaTonumyeckas skcrnaHcusa Ha Pyck. Anekcannap Hesckuii. JlemoBoe mobowuiie.
Pyce u 3onoras Oppga npu Anekcangpe HeBckoM. Bo3BhIlIeHEe HOBBIX PYCCKUX LEHTPOB.
Bopwba TBepu 1 MOCKBH 3a MEPBEHCTBO. Bo3Bhienrne MockBhl. iBaH KanuTa. BunbHo unu
MockBa? JIuTBa Kak TpeTul LIeHTP 00beNMHEeHUs PYyCCKUX 3eMelb. Hauano 60ps0sl ¢ Opaoii.
KynukoBckas 6utBa. 9moxa Bo3poxmenus B 3an. EBpomne. Ponb mpaBociaBHOM LIEPKBY B
obbenuHenuu Pycu. ®eomanbHas BoHa cep. XV B. Benukue reorpapuyeckre OTKPBITUS U
HayaJio HoBOTO BpeMeHu B 3a1n. EBpome. MBa# III - rocygaps Bces Pycu. OcBo60XKeHME OT
OPABIHCKOTO BlafgblyecTBa. LleHTpanu3alysa rocygapcTBeHHOM BnacTu. OpAbIHCKOE BIUSHUE Ha
MOCKOBCKO€ T0oC-BO. Brixox Pycu Ha MexXayHapoOgHyIo apeHy. ®opMupoBaHUue
MHOTOHALIMOHAJIbHOT0 TOCYyHapcTBa. X039UCTBO U oau. ['ocygapcTBo u 11epKoBb. KynbTypa u
onIT XIV - XV BB.

P Poccus n mup B XVI - XVII BB

[TpaBnenue Bacunus II1. Bopr6a 60spCKUX TPYIIIUPOBOK 3a BIacTh. Pedopmel Mi36paHHOiM
panel. Buewmnsasa nonutuka MBana IV. IIpeBpauienre Poccuu B eBpa3uiiCKyIo AepxkKasy.
OnpuunuHa. OT IeHTpanu3aluu K geomanbHor qukTatype. Havano ocBoenus Cubupu. Kpusuc
Brnactu. Konen gunactuu Propukosuueii. bopuc 'ogyHoB. EBpomna B 3110Xy IIO3THETO
beomanuima. Benukuii ronon u Hadyano Cmytel. Tpuymd u Tparepus JIxkegMmutpusa. Kpusuc
rocynapcTia u obmecTtBa B Poccun. Criacutenu OTedecTBa U IyTh K aOCONIIOTHON MOHAPXUH.
YMupoTBopeHue CTpaHbl U BO3POXKAEeHUE camofepxKaBus. HanaxxuBaHve MUPHOU XKHU3HH,
yperyIupoBaHNe BHEITHETIOIUTUYECKUX IPOTHBOpedYnid. HOBEIE IBIEHUS B PyCCKOM KYJIbTYPE B
XVI B. Peus IlocmonuTas: 3THOCOLMAIbHOE U IIOJIMTUUECKOE Pa3BUTHE. [IepBhie OypxKya3HbIe
peBomionuu B EBpone. Hauano npaBnenus Anekces Muxannosuda. PocT commanbHOT0O
HalpskKeHUs B cTpaHe. Ynoxenue 1649 r. Pa3puTtue x0351CTBa. BHENIHSASA TOMUTUKA
IIpPaBUTEILCTBA BTOPOro PoMaHoBa. [Ipucoenunenue JleBoOepexxHOW YKpauHe K Poccun.
BryTpeHHee nonoxeHue Poccuu B ocienHue rofsl ipaBiaeHus Anekces MuxaiinoBuya.
PedopMma niepkBu 1 packojl. YcuieHre apcKoy BacTu. «ByHTaITHEIN BeK». EBpomeickui
abcomotusM. [IpaBnenue Oenopa AnekceeBruda. PereHTCTBO lapeBHB Codby U IPUXOL K
Bnactu Iletpa I. HecnaBsauckue Haponsl Poccuu B XVII B. OKOHYaTeIbHOE IPUCOETUHEHNE
Cubupu. Kynsrypa u 6siT Poccuu B XVII B.

Pasgen 4. Poccus u mup B XVIII - XIX BB.

XVIII B. B eBpONeXCKOY U MUPOBOU ucTOpuU. [lepBhie ronsl npasienusi. Hayano CeBepHOU
BolHEL [IpeBpainenue Poccuu B Benmukyio nepxkasy. Pedopmsl Iletpa I. Pedopmer B o6mactu
KYJIbTYPHI, HayKu, 06pa3oBaHusi. Poccust nmpu npeeMHuukax Iletpa I. I[IpaBnenue EnuzaBeTs
[TeTpoBHH ¥ cTabunu3anus crpansl. [leTp III 1 HOBas NOMBITKA €BPONEU3aLAY CTPAHHL.
KynbTypa u 66T Poccuu Bo BTopoii nmojoBuHe XVIII B. [TepBrie rombl npaBnenust Exatepuss I1.
PaciBeT mBOpssHCKOM mMIepuu. BHemHsas monutKa Poccum Bo BTOpoi monopuHe XVIII B.
JKOHOMUKa U HaceneHue Poccuu Bo BTopoiu nmonosune XVIII B. [IpaBnenue IlaBna I.
EBpormerickuy nyTh OT IPOCBELIEHUS K peBoonuu. Bnusare HamoneoHOBCKUX BOMH Ha
OypKya3Hyi0 9BOJIIOIMIO. [IepBhie ToOwl mpaBneHus AnekcaHnapa I. BuemHsis monutuka Poccuu




B Hauase XIX B. OTeyecTBeHHas BoviHa 1812 r. 3arpaHuyHbIli 10X0[ PYCCKOM apMuu. BeHcKun
KoHrpecc. 2Kusub Poccuu nmocne OTeuecTBeHHOM BOWHE! 1812 r. [IBUXKeHNe neKabpruCcToB.
Poccuiickast UMIIepHs 1OCJie BOCCTaHUS NeKaOPUCTOB: IICUXOJIOTUYECKHe U TIOJIUTUYECKHIe
nmocnenctBus. Hukomaii I, npeobpa3oBaHus B TOCylapCTBEHHOM yIpaBieHun. KpecTbIHCKUN
Bompoc. Ha cTpaxke nopsifika 1 crokoucTBus ummnepun: A. beakennopd u C. YBapos. «Teopus
obunmManbHOM HapogHOCTH». [TonbcKoe BoccTanue 1830 - 1831 rr. KaBka3ckue BOMHEL. Poccus
U eBpomneiickue gena. KpeiMckas BoiiHa u [lapukckuii MuUpHBIM foroBop 1856 r. Pycckas
KyJnbTypa B nep. noj. XIX B. AMepruKaHCKasl peBoIIusg U Bo3HuKHOBeHUe CIIIA. UmnepaTop
Anekcanpp Il u mafeHre KpenocTHOro npasa B Poccuu. CenbCcKoe X035KUCTBO IOCIe
JIMKBUJAIMY UHCTUATYTa KPEIIOCTHOX 3aBUCUMOCTHU. Peanu3alysa nporpaMMEl COLMaTbHBIX
npeobpa3oBaHui. XapakTep UHAYCTPHANbHOM MofepHu3auu Poccuu. [IpOMBIIIIEHHOCTD [0 U
mocyie Manudecrta 19 ¢espans 1861 r. PaccTaHoBKa MOTUTUYECKUX CUTT B EBpoOIle 1 BoCcCTaHUE
B ITonbmie 1861 - 1863 rr. Teopur HapOTZHUYECKOTO COllManu3Ma. fABleHne pyCCKOTo
MOJIUTUYECKOro Teppopu3Ma. [Ipucoenunenne K Poccuu CpenHent Asuu. Pyccko-Typenkas
BorHa 1877 - 1878 rr. PocT counanbHOM HAIIPSIXKEHHOCTH B CTpaHe. YOuiicTBo Anekcanapa II.
LenTpanu3auus u GopMUPOBaHNE HALIMOHATBHOMN KYJIbTYPHL.

P Poccusg u mup B KoHIle XIX - HaY XX BB

OCHOBHBIE TEHOEHLIUU MUPOBOTO pa3BuTUs B XIX B. OCHOBHEIE YePThl BHYTPEHHEN TTONUTUKHI
Poccuu npu Anekcanpgpe III. Ponbs Poccuu B «KOHLIEPTE» MUPOBEIX EPXKaB U 3aKJII0YeHUe
dbpanKo-pycckoro cotwo3a. Hukomnaii I, camopmepkaBue - pycckas popMa rocygapCTBEHHOTO
npasneHusd. COCIOBHO-TOCYZapCTBeHHas pernaMeHTanus. [I[puBuierupoBalHHble U
HEeIpPUBUIETHPOBAHHLIE CJIOM HaceneHus. Mictopudeckuil GeHOMEH PYCCKOM MHTEJIUTEHIUH.
F'ocymapcTBeHHBIN annapaT. ApMus u GaoT. [IoMM3THUYHOCTE, HallMOHAIbHAS ITOIUTHKA 1
MeX3THUYEeCKue OTHOIIEeHUSI. MexXIyHapoaHble OTHOIIeHUs Ha pybexe XIX - XX BB.
[IpombinneHHas MogepHu3aIusa Poccruu. 30710TOBaMIOTHEIY CTaHmapT. ConuanbHO-
“MyllecTBeHHas nuddepeniuaius. borateie u 6enHble. HaeMHbIE TPYKEHUKH, pabouee
3aKOHOOATeNbCTBO, 3ab6acToBKU. Pyccko-simoHcKas BoiHa 1904 - 1905 rr. Havano
PEBOJTIOIMOHHEBIX TOTPsiceHul B Poccuu. Pabouue, monuTuyeckre, HalliOHAJIbHbIE IBUKEHUS.
Pycckas KyneTypa Bo BTOp. 110J1. XIX - Hay. XX BB. MUpPOBOE PEBOIIOLIMOHHOE [BUXKEHUE:
MIPUYXHBI, IBUXKYIIUE CUIIH, IpobreMtl. [TepBas poccuiickas peBomonns 1905 - 1907 rr.
PeBommonnonnoe guxenne 1905 r. Manudect 17 oxts6ps. [ocygapcTBeHHO-IIpaBoBast
Tpa"chopMalyss MOHapPXU4YeCKOU CUCTEMEI. [ TaBHBEIe IONUTHYEeCKUe TapTuu Poccun.
Mapxkcu3sm B Poccuu. I1nexanoB u JIeHuH. MeHbIIIeBUKY U O0mbIeBUKY. [IepBas u Bropas
T'ocymapctBeHHble gyMel. 3akoH 3 uoHA 1907 r. Tpethsa ['ocymapcTBeHHasa Jywma. I1T.A.
CTONBIIKUH U €70 IIporpaMMa arpapHOro nepeycTpoucTsa. JKoHoMudeckuu nmogbeM 1910 - 1913
rr. bankanckui y3en. [lepBasg MupoBas BOMHa: IPEANOCHIIKY, 00Imuii X0 60eBHIX IENCTBUM,
utoru. Mecto Poccum B MUPOBOY CUCTEME BOEHHO-CTPATErnUYeCKUX Koanuinii. Becrymnnexnue
Poccuu B mepByi0 MUPOBYIO BOWHY. X01 BOEHHHIX fercTBul B 1914 - 1915 rr., 00I11€CTBEHHBIE
HacTpoeHusa. PpoHT u ThUT: eguHeHUe U npoTuBocTOsiHME. ®eBpans 1917 r. B [TeTporpage.
Pasgen 6. Poccus u mup B XX B.

Otpeuenne Hukomas II. Hagamo Benuko# poccuiicKoi peBOIONUHU: 0T GeBpasis K OKTIOpIo.
O6ocTtpenue nmonutudeckoy 60puOr. IIposnor I'paxkpaHcKo#i BoMHEL. OKTAOPHCKUN TEPEBOPOT.
Hauvanbue 5Tamn I'paxxpaHCKOU BOMHEL. BpecT: «peBOIIOIIMOHHBIN» BEIXOM U3 MUDPOBOU BOMHEI.
[TonmuTrKa «BOEHHOTO KOMMYHM3Ma». benble ¥ KpacHble. BoeHHass MHTEPBEHIUS CTPaH
AnTanTsl B Poccuio (1918 - 1921). CoBeTcKo-TI0IbCKas BOWHA U ee pe3ynbTaThl (1919 - 1921).
Oco6eHHOCTH MeXIYHAPOMHBIX OTHOIIEHWH B MEXKBOEHHBIN mepuon. Poccust B rombl HOIla.
O6pa3zoBanne CCCP. HoBrle peanuy COBETCKOM IMOTUTHYECKON CHUCTeMBI. CTaTuHCKas
«PEeBOJIIOLMS CBEPXY». AIbTepHATUBLL Pa3BUTHUS 3alafHOU LUBUIX3aLuu B KoHIE 20-x - B 30-e
rT. XX B. I3MeHeHMe MexaHu3Ma BiaacTu. CoBeTCKOe 001eCTBO HaKaHyHe BOMHBEI. MacCOBHIN




TepPpPOop: UCTOKM U nocnencTBusi. CoBeTckas KynbTypa 1917 - 1940 rr. AnoHCcKas arpeccust Ha
HanpHeM BocToke. CoBeTckuii Co03 HakaHyHe BOMHBEL. CoBeTCKO-(huHCKas BoMHa 1939-1940 rr.
Anono-kuTaiickas BorHa 1937 - 1945 rr. Bropast mupoBas BoitHa 1939 - 1945 rr.
(mepuopmu3aliusi, OCHOBHBEIE TeaTPhl BOEHHBIX NerCcTBul). COBETCKO-TEPMaHCKOe
B3aMMOJENCTBYUE HaKaHyHe BoWHEL. Hadyano Benukoit OTeyecTBeHHOM BOMHEL. KOpeHHOU
IepesioM B xofe BouHBL. Pa3rpom 'epmanum u fAnonuu. MexnyHapogHble OTHOIIEHUS B
ocyeBoOeHHOM Mupe. Hadano X0I0[HOM BOWHE U TOHKY BoopyxKeHui. Bo3spauieane CCCP k
MupHOU Ku3HU. CTpaHa HakaHyHe pedopM. opMupoBaHUe TpeThero Mupa. Pa3Burtue cTpaH
BocToka Bo BTOpou nonosuHe XX B. CMeHa BnacTu B Kpemie. Hauano mectanuHu3alnum.
Pedopmer H. C. Xpymesa. ConuanbHo-3K0HOMIYecKoe pa3pute CCCP B ycnoBusix pepopm.
[Tocnepnue roge! npasnenus Xpyesa. Kynstypaas xu3Hb CCCP B cepenune 40 - Havane 60-x
rT. TpaHchopManys KaluTanTuCTAYEeCKON CUCTEMBL: IPUYNHEI, OCHOBHBIE TEHIEHIINH,
ocobenHOCTH. CMeHa MONMUTUYECKOTO Kypca. CTabunusanus no-0pexxHeBcku. CoOBETCKOE
o0111eCcTBO Ha nepenoMe. Pedopmer sKoHOMUKH 1960 - 1970-X IT.: TOOH YIIYIIIEHHBIX
BO3MOXKHOCTeN. MeXny pa3psakoyu U KoHppoHTanuel. Hapactanue npoTuBopeduii B
9KOHOMUKE. JKOHOMHUUYECKHe pe(OpMEL B TOLH IEPECTPOMKH. [JeMOHTaX COBETCKUX
nonutudeckux cTpykTyp. Pacrag CCCP. Kynerypa CCCP Bo BTOpO# nojnoBruHe 60-x-80-e IT.
Paspen 7. Poccua u mup B XX - Hayasne XXI BB.

Muorononsapuei Mup B Havase XXI B. Poccust HakanyHe HOBOro Thica4yenetus (90-e rr. XX B.).
Poccus B mauane XXI B. BHemHsasa nonutuka Poccuu B KoHLe XX - Havyane XXI B. CoBpeMeHHEIe
mpo0JieMBl Yel0BedecTBa U pojib Poccuu B ux pemenun. KynbrypHas xkussub Poccun B 90-e
ropsl XX - Havase XXI BB.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.02 OcHoebl pocculickoii 20cydapcmeeHHOCmu

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio mpenofaBanus OUCHUIIIAHEL « OCHOBBEL POCCUMCKOU TOCYAApPCTBEHHOCTU»
SIBIISIETCS:

dbopmupoBaHue y 00y4aloUuXCsl CUCTEMBl 3HaHWUM, HABHIKOB
¥ KOMIIETEHIINH, a TakKXkKe I[eHHOCTE!, IPaBujl ¥ HOPM IIOBeIeHNsI, CBI3aHHBIX C
O0CO3HaHUEM
IPHUHAOJIEKHOCTU K POCCUNCKOMY 00IIeCTBY, Pa3BUTHEM YYBCTBa IATPUOTU3MA U
rpaXkaaHCTBEHHOCTH, (GOPMUPOBaHUEM AYXOBHO-HPABCTBEHHOTO U KYJIbTYPHOTO
dbyHIaMeHTa Pa3BUTOM U IeJIbHOM JIMYHOCTH, OCO3HAIOIe 0COOEeHHOCTH
UCTOPUYECKOTO
IIyTH POCCUMCKOI'0 TOCYIapCTBa, CAaMOOBITHOCTD €T0 IOIMTUYECKOM OpraHu3aluu u
COTpsiZKeHre NHONBUAYaIbHOT'O JOCTOMHCTBA U yCIieXa C 00IIeCTBEHHBIM IIPOrPECCOM |
TIOTUTUYECKOM CTabUITBHOCTBIO CBOEW POMUHEI




MecTo gucuunIuHLL B CTPyKType OI1

HucrunnuHa «OCHOBEL POCCUMCKOU rocymapcTBeHHOCTH» B51.0.02 gBnsgeTcd ogHOU U3
OUCIHUIIINH 0053aTeIbHON YacTH y4eOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpasjieHuio «11.03.04 D1eKTpOHMKA U HAHOJJIEKTPOHUKa». MCXOOHBIUM YPOBEHD
3HAHUM ¥ YMEHHUU, KOTOPHIMU MOJIXKeH 00jlagaTh CTYNEHT, MPUCTYIas K U3YYEHHUIO
NaHHOW OUCLUILIIUHEL, ONpefenseTcsd U3ydeHueM TaKuxX OUCLHUIIINH, Kak «HMcTopus
Poccum».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Cnnoco0eH BOCIPUHUMATh MEXKYJIbTYpHOE pa3HooOpa3ue 00IIecTBa B COLUATBHO-
HUCTOPUYECKOM, 3TUYeCKOM U ¢punocodpckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pazpgen 1. Yro Takoe Poccug

CTpaHa B €€ IPOCTPAHCTBEHHOM, YeJI0BEYEeCKOM, PECYPCHOM, UAEMHO- CHMBOJINYECKOM U
HOPMAaTHUBHO- IIOTUTUYECKOM H3MEePEHUHN

Paspgen 2. Poccuiickoe rocynapCTBO- HUBUIA3AINA

Hctopuueckue, reorpadpudeckre, AHCTUTYIIMOHAJIbHEIE OCHOBaHUS (POPMUPOBAHUS POCCUNCKON
uuBunn3anuu. KoHllenTyanusanus MOHATUAS «I[ABUIN3ALN»

Pasmen 3. Poccuiickoe MUPOBO33PeHNE U IIEHHOCTHA POCCUMCKON IIUBUNU3AITNN
MupoB0o33peHue U ero 3HaUeHue [Jig YejloBeKa, 001ecTBa, ToCcyiapcTBa

Pazpen 4. [Tonutryeckoe yCcTpoicTBo Poccun

OO0BEKTUBHOE TIpefiCTaBIeHNe POCCUMCKUX TOCYyIapCTBEHHBIX U 00IIECTBEHHEIX HHCTUTYTOB, UX
HWCTOPHUHU U KITIOUYEBHIX MPUUNHHO- CII€ICTBEHHBIX CBSI3€M MOCIEIHUX JIET COIMaIbHOU
Tpa"chopMauu

Paspen 5. Bri3oBEI OyOyIiero ¥ pa3BUTHE CTPAHB

ClieHapu¥ ePCIEKTUBHOTO PAa3BUTHS CTPAHBI U POJIb I'PaXkdaHWHA B 3TUX CIIEHAPUSIX

OO1mast TPyAO0EMKOCTD AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger




Bb1.0.03 HuocmpaHHblil A3bIK

lenu ocBOEHHUS OUCUUIIIUHEL

MecTo guCHUIIIUHE B CTPYKType OII

TpebGoBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Tportecc u3y4eHus: QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- Crioco6GeH OCyIIeCTBISATH [eJI0BYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3bike Poccuiickoit ®emepanuu 1 UHOCTpaHHOM(bIX) s13bIKe(ax) (YK-4)
- Crioco6eH BOCIIPUHUMATh MEXKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMATbHO-
HMCTOPHUYECKOM, 3TUYECKOM U PpunocoPpckoMm KoHTeKCTax (YK-5)

CopepxaHue OUCIUITINHEI

Pasgen 1. CouranbHO-KYIbTYPHad chepa 00lIeHNs

O cebe. Ctunu obuenusi. O ropome. Poguoit ropon, CaukT-IleTep6ypr, JIOHOOH, BamuHTTOH.
OpueHTHpPOBaHUE B TOpPOAE.

Pa3pmen 2. YueOHo-I03HABaTenbHas chepa 001eHNS

Briciiee o6pa3oBanue B Poccuu u 3a pybexxom. CII6TYT. CtymeHdeckas xKu3Hb. MeXIyHapO#HbIE
mporpaMMel 0OMeHa OJIsl CTyIeHTOB. TexHuueckoe oOpa3oBaHue B Poccuu u 3a py6exom. Pomib
MHOCTPAHHOTO SI3bIKa B COBPEeMEHHOM Mupe. [1e/10Boi CTUIb 00IeHus. AHKeTa, MOTHBAIMOHHOE
IIHCHMO, Pe3ioMe, SJIEKTPOHHOE IMHCHMO.

Paspmen 3. ITpodeccuonanbHas cdepa obIeHns

[Tpodeccuu B chepe nHGOPMALMOHHBIX TEXHOIOTHUN U TeJIEKOMMYHUKAIIUH. [[e710BOM CTUITb
obmenus. UHTEpPBHIO 0 mpueMe Ha pabdoty. CocTaBieHue ClayxKeOHBIX 3alMKCOK.

Pasmen 4. [TpodeccuonanbHas cepa obiuieHns (TPOOOIKEHKe)

WMHbopMaIMOHHBEIE TeXHOIOTUH. HayyHO-TeXHUYEeCKHUH IPOTPecC U ero JOCTUKEHHS B chepe
MHOOKOMMYHHUKAIIMOHHEIX TEXHOJIOTHH U CUCTEeM CBSI3U. Bupmhl ceTeit cBs3u. CpencTBa CBSI3H.
HubpopmalmonHas 6e30MacHOCTL. [1e10BO# CTUIbL 00IIeHusI. Pa3muyHble BUOB JOKYMEHTOB. Bumbl
Ies0BOr0 MKUChMa U IIPaBHIa ero 0hopPMIeHHUS.

Ob1mast TPymO0EMKOCTh AUCIUIIINHEL
180 gac(oB), 5 3ET
®opMa IpOMEXKYTOUHOU aTTECTAIUU

3aueT, JK3aMeH



b1.0.04 HuiiceHepHasi u KoMnbliomepHas 2paguka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIUHLE « UHXKeHepHas ¥ KOMIIbIOTepHas rpaduka»
SIBIIIETCS:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHWM OyIYIITUX CIIEIMaIuCcTOB B 00/1acTH
MOZeNIUPOBAaHMUS U3[EJIUN U CO3TaHUs IPOEKTHO-KOHCTPYKTOPCKOU M TEXHOJIOTUYECKOU
OOKYMEHTAIIUM C HCII0Ib30BaHHEM COBPEMEHHBIX METOMOB M CPEACTB MH(POPMAIMOHHEIX
CPEe[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTONYUYEeHHbIX 3HaHUY U YMEeHUH I YCIIEITHOTO
OBJIAE€HUS TTOCIIEAYIOUIMMY CIIelMaTbHEIMI TUCHUIIINHAMY y4eOHOTOo IIJTaHa

MecTo pucuuniavHsl B CTpykType OI1

Oucnunnuia «VHXeHepHas U KoMmmbloTepHas rpaduka» B51.0.03 gaBngercs
OUCLUIIMHON 0053aTENIbHOM YacTU y4yeOHOTO IJlaHa MOATOTOBKM OaKajaBpuaTta IIO
HanpaieHuo «11.03.04 OSneKTpoHUKaA U HAHO3JIEKTPOHUKa». V3ydeHre OUCLUIIINHEL
«HXeHepHas U KOMIIbIOTEPHAS IpaduKa» OCHOBBIBaeTCS Ha 0a3e 3HAHWM, YMEHUU U
KOMIIETEHIIM, IOJTy9YeHHBIX CTYOEeHTaM1 B XOJle OCBOEHHUS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH MOHUMATh IPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMALIMOHHBIX TEXHOJIOTUYN U
HCIIONIb30BaTh WX [JIS pellleHus 3amay npodeccruoHanbHou gestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIIMHEL

P 1. Beemenue. MeTOIH II WPOBAHUSA M WPOBaHU

[IpemMeT Kypca, ero poib 1 3HaYeHue B IIOATOTOBKE UHKeHepa. MeToas!
npoenrpoBanus.lIeHTpanbHOE U IapalielbHOe IIPOoeIipOBaHue U UX OCHOBHBIE
cBoricTBa.CucTeMa IBYX U TPEX MJIOCKOCTeH. 3d MOfieTupoOBaHue.

P 2. OcHoBHBIe cBemennsd 00 ECK]I. IIpaBuia MIIeHUS YepTeKen.,

[TonsATHSA O CTaHOAPTE U CTaHmapTu3amnuu. Kateropuu craumapToB. Ctanmaptel ECK]I:cocTas,
knaccupukaius, ooo3nauenus.Ctaugaptel ECK]II Ha ohopMIeHHe YepTekKen:

dbopmaTel, MacuITabb, TUHAY, MPUPTEIYEePTEXKHEIE. ODopMITeHIEe B YepTexKa.

Paspen 3. M3o6paxenus.HaHeceHne pa3MepoB Ha YepTexkax

Knaccudukanus n3o0paxkKeHUH: BUIE, Pa3pe3bl, CEUEHUS ¥ BEIHOCHEIE 9JIEMEHTHI. Y CIIOBHOCTH
U yTIpoIieHus B u3obpaxeHusx. ['papuyeckoe n3obpaxkeHrne MaTepuasioB Ha yepTexkax. OOmme
IpaBuja HaHEeCEHUSIPa3MePOB Ha YepTexkKaX(BEHIHOCHBIE, pa3MepHEIe TMHUY, Pa3MepPHBIe YHCIa,
YCJIOBHBIE 3HAKM)

Pasmen 4. YepTexu netaneu




Bupbl u3menuit 1 KOHCTPYKTOPCKUX MOKYMeHTOB. O603HaUeHNEKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTalie: cogepxanue u TpedoBaHue K odopmiaeHuio. CBsi3b GOPME feTanu
CHEeoOXOOUMEIMYHKCIIOM n300paxkeHuii. Bei6op rimaBHOr0 n3obpaxenusi. OCHOBHEIE METONUKHI
Ha3HayeHUs Yucjla pa3MepoB HauepTeke: pa3Mephl GOPMHI ¥ B3aUMHOI'0 PaCIIOIoKeHusI, 6a3bl
IJIS1 OTCYeTa pa3MepoB. YCIOBHOCTH U300paxKeHus: pe3bObl Ha CTepPKHE U B OTBEPCTUHU

Pasmen 5. KOHCTpYKTOpPCKas JOKYMeHTalus Ha cO0POYHYI0 eguHUIy.F1300paKeHns pa3bEMHBIX

1 HePa3bhEMHBIX COeIMHEHUHN
KoHCTpyKTOpPCKast IOKyMeHTalus Ha COOPOYHYI0 eOUHUITY. BUIbl uepTexkeh u UX Ha3HAYEHHUS.

COOopouHHIHM YepTEXK: colepKaHue U TpeboBaHue K opopmiiennto. CnenudpuKamnms: Ha3HaueHne
1 TIOPSIIOK 3aTO0JTHeHHUsI. BUgbl pa3bEMHBIX COeIUHEeHU, BUIb HEPa3bEMHBIX COeTUHEHUH.
Paspen 6. YTeHue U neTanupoBaHue YepTeka COOPOYHON eIUHUIILL

OO1m1ast METONMKA YTEHUS YepTexka COOPOYHOM eIUHUIILL. YUET YCIOBHOCTEN n300pakeHus Ha
CcOOpPOYHHIX YepTexkax. [locnenoBaTeIbHOCTh YTEHUS B 0OCOOEHHOCTY OeTaTupPOBAHUS

Pasgen 7. CxeMbl 97IeKTpUYECKUE

O61mue TpeOOBaHUS K BBHIIIOIHEHHUIO 3JIEKTPUYECKHUX CXeM. [IpaBuia BHIIOTHEHUS
MPHUHIUITHATIBHEIX CXEM

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

3auer

b1.0.05 Hugpopmamuka

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenofaBaHus OUCHUIIUHE « THGOPMaTUKa» SIBIISIETC:

IIOATOTOBKA OyIYIIMX CIEeIUaTMCTOB 110 HAIIPABIEHUIO CIIeIMaIbHOCTH,
BJIQMIEIONINX TEOPETUYECKUMU 3HAHUSIMU, TPAKTUYECKMMU HaBbHIKaMM IIPUMEHEHUS
IIePCIEeKTUBHLIX METONOB, COBPEMEHHHIX CPEICTB UH(POPMAIIMOHHBIX TEXHOJIOTUN U
YMEHHUEM U UCIIOIh30BaTh 9TU 3HAHUS OJIST YCIIEIITHOTO OBJIAaf€HUS TTOCIIeAYIOIIUX
CITeITMAJIbHBIX TUCHUIIINH y4eOHOTOo IIJTaHa; Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYMIEHTOB ¥ YMEHUS PeIIeHus 3aJayd Pa3IMuHOr0 HalpaBlIeHUs

MecTo pucuuniIuHe B CTpykType OI1

Hucnunnuaa «MupopmaTtura» B51.0.04 saBnsercs 0a30BOM OUCHUINMHON IUKIa
y4eOHOro IIjlaHa MOATOTOBKM 0aKanaBpuaTa o HampaBneHu0 «11.03.04 3mekTpoHUKa
M HaHO3JIEKTPOHUKa». M3y4eHne OUCIUIIUHB « IHpOopMaTuKa» OCHOBHIBAeTCS Ha 6a3e
3HaHUU, YMEHUU U KOMIIETEHLMH, IMOJIY4YEHHBIX CTYAEeHTaM{U B XOJd€ OCBOEHUS
IIKOJIbHBIX KYPCOB.




TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH TPUMEHSITb METOMH ITOMCKA, XpaHeHus, 00pab0TKM, aHaIu3a U IPEICTaBIIeHUS B
TpebyeMoM popmaTe nHDOPMAIMK U3 PAa3TUUYHLIX KICTOYHHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUs WHGOPManoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHMUMATh IPUHITUIIE PaOOTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTd (OITK-4)

- CniocoOeH pa3pabaThBaTh alTOPUTMHEl M1 KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHBIE OJIS
npaktuyeckoro npuMmenenus (OITK-5)

- Cnoco0eH OCYIIECTBISAThL TOMCK, KPUTUUYECKHM aHAIU3 U CUHTe3 NH(DOpMaIuy, IPUMEHSATh
CHCTEMHBIY MOAXO[ AT pellIeHus MocTaBleHHbX 3agayd (YK-1)

CopepxkaHue OUCIUTIINHEL

P 1.M Y pelieHus QYHKIIMOHATbHBIX M BEIYMCIUATEIBHBIX 9

MopenupoBaHue Kak MeToq mo3HaHus. O0BeKT, CyOBEKT, IIeib MofenupoBanus. llenu, 3amayuy,
pelllaeMble C IOMOILIBI0 MOAeiel. JBOJOLUUS U pa3BuTue KomnroTepos. ApxutekTypa [1K.
B3auMopencTBre onepaliOHHOM CUCTEMEI C alllapaTHRIMU CPeNCTBaMu, ApaliBepaMu,
npuknagaeiM I[10, BIOS, BupTyansabiMu MaminHamMu. 3arpy3ka OC. ®aiioBele CUCTEMEI.
Kectkuyt guck. Tunsl $HamoB (MCIOMHIEMEBIE U T.II.) MHOr03agavyHOCTh OMHOIIPOLIECCOPHBIX
IIK. Umest OTKPHITHIX HCXOMHEBIX KOMIOB.

Pazpen 2. Texuuyeckre CpencTBa peann3aluy NHOOPMAIIMOHHEIX IIPOIIECCOB

[TpHHIMIIEI aHAIOT0BO-ITM(POBOTO U MUGPO-aHAJIOT0BOr0 Mpeodpa3oBanuii. KogupoBaHue
rHpopmauuu. [lepemada aHaIOTOBEIX JAHHBIX C IIOMOILBIO aHAIOTOBBIX CUTHAIOB. [lepemaya
IKA(POBEIX JAHHBIX C IIOMOIIBI0 aHAIOTOBBIX CUTHAIOB. [lepeaya aHaIOTOBBIX JAHHBIX C
IIOMOIIIBIO IIM(POBLIX CUTHANOB. [lepenada 1u(POBLIX JAHHBIX C IIOMOIIBI0 HA(PPOBEIX CUTHAJIOB
Paszpen 3. [ToMexoycToNYuBLIE CIIOCOOH ITepenayu HHQopMaluu

Teopema Kortenbaukosa. [lenbra-mogynauus. [Ipurmuns Texaonoruu 5G. [TomexoycTonyuBoe
KomupoBaHue. but yetHoctu. Kog Xemmunra. I'padpuueckas nHTepnperanus. Tabauiia
XemMmuHra. KogupoBaHue 4uces. TP IOAX0Aa A KOOUPOBAHUS OTPULIATEIbHBIX YHCE.
Paspen 4. [IprHUMIE 3aTUTH “HGOOPMAITNY, KPUIITOTrPAGUH.

Cnoco0OwI o0ecrieuenus TalHel nepefgaun nHpopmanuu. [udp Buxkenepa. [lludposanue mpo
TIOMOIIM ciny4darHbIX yncen. [lIudpoBaHue ¢ TOMOIIBIO IICEBAOCTyYalHEIX Yucen. TpeboBaHUs
OIS KPUIITOCTOMKUX X311 CyMM. Anroput™ Juddu-XannMmaHa. IMeKTPOHHAS MOAIUCH.
JIMIEH3NOHHBIY KITI0Y.

Paspen 5. [IporpaMMHEBEIE CPELICTBA pPeanu3alnyl HHOOPMAIIMOHHLIX ITPOIIECCOB

CnyxeOHbIe TPOTPAMMBI, YTUIUTHL. [IpaiiBephl. ADXUBATOPH. AHTUBHUPYCHEIE TPOTPAMMEL.
Bcrpoenntrle nporpaMMsl. [TpuknanHoe I10. [Tpuknagroe [10 crenuanbHOro Ha3HaYeHUs.
Cpensl mporpaMMupoBaHus. [IporpaMMHBIE CPEICTBa IJIST MOOUIIBHBIX YCTPOMCTB.
[TporpammHuEle cpencTBa A nepudepuitaex ycrpoucts. OCT P ISO/M3K 26300-2010
Hudopmarmontas texnonorus (MT).

O61mast TPyA0EMKOCTb HUCHUTITAHEL

10




108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.0.06 IIpasosederHue

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio npernofaBaHus OUCHUTIINHEL «[IpaBoBEeHNE» SIBISIETCS:
dhopMmupoBaHue 6a30BBIX 3HAHUM (MTPEeACcTaBIeHUH) 0 TOCYOApPCTBe U IIpaBe Kak
0co00OM TIOpSIIKe OTHOIIEHUH B 00IECTBE, a TaKXKe 00 0COOEHHOCTSIX OCHOBHBIX
oTpacei POCCUUCKOTO IIpaBa.

MecTo pucuuniavHsl B CTpyKType OI1

IOucuunnuia «I[IpaBoBemenue» b1.0.05 sgBnsercs 6a30BOM OHUCHUIIIMHON LUKIa
yueOHOr0 IIJlaHa MOATOTOBKM 0akKanaBpuaTa I0o HampaBieHuio «11.03.04 3mekTpoHUKA
M HaHO3JIEKTPOHUKa». M3yueHne OuCHUIIINHH «IIpaBoBefieHre» OCHOBHIBaeTCS Ha Oa3e
3HaHUU, YMEHUU U KOMIIETEHIMH, IMONY4YEeHHHX CTYAEeHTaM{d B XOJ€ OCBOEHUS
IIKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnioco0eH ompenensaTh KPYT 3afayd B paMKax ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX pEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBEIX HOPM, UMEIOIIUXCST PECYPCOB 1
orpannyenui (YK-2)

- CnnocobeH ¢hopMUpPOBaTh HETEPIIUMOE OTHOIIEHHUE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPU3Ma,
KOPPYIILIMOHHOMY ITOBEJIEHUIO U ITPOTUBOMIENCTBOBATh UM B ITPOGECCUOHATLHON OesITeIbHOCTH
(YK-10)

CopepxkaHue OUCIUATIIHHEL

P 1 HOBELI TEOPHH T TBa U IIpaB

[TonsaTue npaBa. [IoHSTHE rocygapcTBa. KOHIENIMY IPONCX0XKIEHUS TOCyIapCTBa U MpaBa.
Hopwma npaBa. HopMaTUBHO-TIpaBOBEIE AKTHI.

P 2. 0T 1 11paBa B PO

KoncTuTynronHoe npaso. I'paxkgaHCKoe IIpaBo. TpymoBoe npaBo. CeMenHoe IpaBo.
HudopMalmoHHOE IpaBo.

P . Un MaIlMOHHOE IIpaB

11




CTpyKTypa ¥ cofepzkaHrue HHGOPMAIMOHHOT0 IIpaBa

Pasgen 4. 9BomonKg CUCTEMEI IIpaBa ¥ aHTUKOPPYIIIIMOHHON NeITeIbHOCTH
STarmkl 3BOJIOINY CUCTEMEI ITPaBa

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

b1.0.07 Jkxo0a02us

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpenomaBalus QUCHIUTIINHEL « DKOJIOTUS» SBIISIETCS:

IIOITOTOBKA 00y4aromuxcs K cCoOTI0NeHNIO B paMKaX CBoel mpodeCcCuoHalbHOU
IesiTeIbHOCTH YCTAHOBJIEHHBIX 3aKOHOMIaTeIbCTBOM TPeOOBaHUY B 00/1acTh
3KOJIOTMYeCcKoi 0e30MMaCHOCTH ¥ OXPaHbl OKPYyKarolllel Cpefhl.

MecTo pucuuniuHe B CTpykType OI1

OucuunnuHa «Jkonorusa» 51.0.06 aBiIseTcsa OUCHUIIIMHON 0083aTEIbHOM YacCTH
y4eOHOro IjlaHa MMOATOTOBKM 0akKanaBpuaTa o HanpaBneHu0 «11.03.04 3nmekTpoHUKa
Y HAHO9JIEKTPOHMKA». M3yueHne OUCIUIIIUHB «DKOJIOTUS» OCHOBHIBAEeTCS Ha Oa3ze
3HaHUN, YMEHUU U KOMIIETEHLUH, IMOJIY4YEHHBX CTYAEHTaM{d B XOJ€e OCBOEHUS
IITKOJIBHBEIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH ompeensiTh KPyT 3ajayd B paMKaXx [TOCTABIEHHOM 116 U BLIOMpPATh OITUMAaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCSI PECYPCOB U
orpannyenuii (YK-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. TeopeTuyeckre OCHOBEL 9KOJIOTUN

HcxogHble MOHATHSA: IPUPOa, OKpyXKalollas Cpefia, OXpaHa IPUPOOE], OXpaHa OKpyXKarwllen
Cpe[bl, IPUPOMAOIIOIb30Banue. [IpeaMeT 1 3ajayy 9KOJIOTUM KaK HayKX U KaK MAPOBO33PEHU.
CTpyKTypa COBpEMEHHOX 3KOJI0TUH. COBPEMEHHEBIN STAll IPUPOAOII0IL30BaHUS U OXPaHbI
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OKpyKalolei cpensl. [IpuHIUIIE], 3aKOHBL U TpaBuia PyHKIXOHUPOBAHHUS I'e0- U 9KOCUCTEM.
Ikomoruyeckue GakToprl cpensl. [IoHsITHE 3K0IOruYeckoro hakropa. Pasnoobpasue u
Knaccudukaims ¢GakTopoB cpefbl. 3akoHH! JInbuxa u lllendopna. [ToHATHS TUMUTUPYIOIIETO
(dhakTopa ¥ 9KOJIOTHUYECKOM HUIIK. AfanTalusg Opraiu3MoB K 3KOJIOTUYECKUM (PaKTopaM.
[TonaTue aganTauuu. Buasl agantanuid OpraHu3MOB K U3MEeHEHUSIM 9K0JI0TU4eCKUX (aKTOPOB.
Paszpen 2. [TpupogHble pecypchl U rnobanbHble 9KONOTHYECKHe TPO0IeME

[ToHsITHE 3KOJIOTHYECKUX IIPO0IeM, TOAXOOH K UX KiTacCH(DUKAIMKU U METOMB! OLIEHKU OCTPOTHI.
AtMocdepHEBIe, BOIHBIE, 3eMeJIbHEIEe, OM0IOTNYeCcKre M KOMITJIEKCHBIE 9KOJIOTUYEeCKUe
npo6eMbl. KpuTepuu OI1leHKM OCTPOTH 3KOJIOTHYEeCKuX 1mpo0ieM. ITogxoms! K BEIIEIEHUIO U
OlleHKe IIPUOPUTETHOCTH I'1006anbHEIX pobaeM. CocTaB U CTPYKTypa ri106albHBIX
3KOJIoruYecKux nmpobneM. [Iemorpadudeckas, sHepreTuieckasi, MUHepalbHO-CHIPheBas,
MIPOMOBOJILCTBEHHAS MTPOOIEMHI.

Pasgen 3. ComranbHO-9KOHOMHAYECKNE aCIeKThl 9KOJIOTUHN

[TonsTHE O MPUPOIHKIX pecypcax. Kimaccudpukanus TpupomHBIX pecypcoB. KagacTpet
TIPUPOOHBIX PecypcoB. HopMaTuBH KauecTBa OKPYKaIOIel Cpensl. IKOIOTUYECKHUE CTaHOAPTH.
ConuanbHO-9K0JI0THYecKre KOHGMUKTH. OCHOBHBIE THUIIHI COIIMATbHO-3KOJIOTUYECKUX
KOHGIUKTOB. OKOJI03KOJIOTUYECKUY MTHap.

P 4, ATm HBIU B XU MBI €T0 OXPAHEI

CocTtaB aTmMocdepHOTo Bo3ayxa U QyHKIUKM aTMOCGhepH B ri1obanbHOM reocucremMe. CBONCTBA
HauboJiee pacIpOCTPaHEHHHIX BEIIECTB, 3arPA3HAIONIUX aTMOChEPHBIH BO3MyX. ATMOC(HEPHEIN
cMor u ero Bupgsl. [Ipo6iema rinobanbHOro noremnenus. [Ipo6ieMa aTMOChEpPHOTO 030Ha.
[Tpo6neMa KUCIIOTHBIX Joxkaer. OcOOEHHOCTH MUKPOKJIMMAaTa U JIOKaIbHOe 3arpsi3HeHue
BO3[yXa B ropofiax ¥ MPOMBIIIJIEHHEIX 30HaX. ATMUHACTPATUBHEIE U 9KOHOMUYECKHE
MeXaHU3MEI OXpaHBl aTMOC(hEPHOTro Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOChHepHOTo
Bo3ayxa. OCHOBHEIE HaAIlpaBJIeHUA OXpPaHBl aTMOC(hEepHOTro Bo3ayxa. OCHOBHBIE THUITHI
IIbIJIETa3004YHMCTHOT'0 060PYNOBaHUS ¥ IPUHITUIIEL €T0 PadOTHI.

Pasgen 5. BonHBIe peCcypcChl ¥ UX OXpaHa

BogHble pecypchl 4 uX BO300HOBIEHNE. AHTPOIIOT€HHbIE H3MEHEHUS 3JIEMEHTOB
THOPOJIOTHYECKOTO LKKJIa ¥ UX MOCNIeACTBUSA. ICTOUHUKY 3arpsi3HEHNS II0BEPXHOCTHHIX 1
mopi3eMHEIX Bofl. CBOMCTBa Hanboee pacIpoCTPaHEHHBIX BEIIECTB, 3arPA3HAIOIINX
TIOBEPXHOCTHEBIE U MOA3eMHBIE BOOEL. IPTpoduKaIlys BogoeMoB. CaMOOYUIIIEHHE.
AQMUHKCTPATUBHBIE ¥ SKOHOMUYECKHEe MeXaHW3Mbl OXpaHbl BOIHBIX 005eKTOB. HopMupoBaHue
3arpsga3HEeHus IIOBEPXHOCTHEIX U ITIOA3E€MHEIX BO/I. OcHoOBHEBIE HallpaBJIEHUSA OXPAHEI BOMO:
COBEPIIEHCTBOBaHNE TEXHOJIOTUH U CHUXKEHIEe BOJZ[OHOTpeﬁJIeHI/IH.

Pasmen 6. 3emnenons3oBaHue

3eMrenonb3oBanue. KOpuguueckrue U 3KOHOMUYECKUE MEXaHU3MBI perynupoBanus. Kateropuu
3eMenb. 3eMeIbHBIE PECYPCH U TIOUBHI: COOTHOIIEHKE MTOHATHM. MeCTO MOYB B 3KOCHCTEMAX.
O6opaunBaeMOCTh MOYB. 3arpsi3HEeHNE U HAPYIIEHUs 3eMelb. PeKyIbTHBAIIUS.

Paspen 7. O0pallieHre ¢ 0TXOIaMu

3aKoHOMmaTeNbHEIE TPeOOBaHUS K 00paIeHuio ¢ 0TxogamMu. OCHOBHBEIE BHIHI ITPOMBIIITIEHHBIX
OTXOMIOB ¥ METOMHBI UX yTUNMU3aluu. CelbCKOX03IUCTBEHHBIE OTXOOE. TBEPOble KOMMYHAJIbHEIE
OTXOMHBI ¥ CITOCOOBI UX YTUIU3ALUKU. DJIEKTPOHHEIE OTXOMH, ITPOOIEMBl UX YTUIU3ALUY U IIYTH UX
pelieHus.

OO1mas TPyA0EeMKOCTb AUCIUIIINHEL
72 4gac(oB), 2 3ET

dopMa MpoMexKyTOYHOM aTTeCTalluu
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3auger

b1.0.08 ®unocopus

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpemnomaBaHus OUCHUTIINHEL « dunocodusi» sBuseTCs:

dhopmupoBanue GUIOCOPCKON KyIbTYPH MBIIIIEHUS, 0CO3HAHHOI'O OTHOIIEHUS K
Haunbosee OOIITUM IIPUHITUIIAM ITO3HAHUS U MIPAKTUYECKON NesiTeIbHOCTH, CIIOCOOHOCTHU
KPUTHYECKOTO aHajli3a ¥ COBMECTHOT'0 00CYyXKIEeHUS Uiel YHUBEePCaIbHOT0 XapaKTepa.
B
pe3ybTaTe U3yYeHUs OUCLHUIIINHEL y CTYIeHTOB NOJIXKHEI CPOPMUPOBATHCS 3HAHUS,
YMEHUS ¥ HaBBIKY, IT03BOJISIONINE ITPOBOIUTL CAMOCTOSITEIbHBIM aHaIu3 I100albHBIX,
001IIe4eIOBeYeCKUX U KOHKPETHHIX SIBIIEHUM COBPEMEHHOM XKU3HU.

Mecto pucuuniuse B CTpykType OI1

HOucnunnuia «®dumnocopus» 51.0.07 aBnsgeTcs OUCHUIUIMHON 005S3aTEIbHOM YaCTH
y4eOHOro IjlaHa MOATOTOBKM OakanaBpuaTa o HanpasieHH0 «11.03.04 3mekTpoHUKa
M HaHO3NEeKTpOHUKa». M3yyenue gucuunnuasl «dunocodus» oCHOBEIBaeTCS Ha Oa3se
3HaHUU, YMEHUU U KOMIIETEHLUH, MONy4eHHHX CTyAeHTaMH B XOOe OCBOEHUS
IIKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITNN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANKM3 ¥ CUHTEe3 HH(OPMAlLlUU, TPUMEHSITh
CHCTEMHBIY TIOMXOI TSI PEIeHUs MocTaBIeHHbX 3amayd (YK-1)

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIIMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punocodhckom KoHTeKCcTax (YK-5)

- Crioco6GeH ympaBIsiTh CBOUM BpeMeHeM, BEICTpAuBaTh U Pealnu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne B hunocoduio

Yto Takoe ¢punocopus? OcobeHHOCTH GUITOCOMCKOTO MHEIIIeHUSI. OTIUYUS OT Op. HopM
3HaHUA U HayK. CBSI3b C APYTUMHU CchepaMy UHTeJJIeKTyalbHOU gesATeIbHOCTU. OCHOBHBIE
MOHATUSA PUIOCODUHN.

Paspmen 2. CTpykTypa dunocodru Kak nmpenMera u3ydeHusd. JYacTs 1: MeTapu3nka
Oco0eHHOCTH CTPYKTYPH dhunocopun. ®unocodhckue TeopeTuUecKre HayKu: MeTahr3nKa,
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OHTOJIOTHSI, THOCEOIOTHS (3MUCTEMOJIOTHS), hopMarnbHas U fuaneKTudecKas JTOTUKH.

Paspmen 3. CtpykTypa dunocoduu Kak npeaMeTa u3ydyeHusd. YacTs 2: punocodckas
QHTPOIOJIOT U

dunocodckue npakTUUYeCKre HayKu: 9THUKA, 9CTETUKA, aKCUOJIOTUs, Gpunocopckras
AQHTPOIIOJIOTHSA U CcolanbHas Gunocodus u Ap. HAyKU TYMaHATAPHOIO LIUKJIa, B KOTOPHIX
mpuMeHsieTcs GuUI0co(CKUi MOAX0M K pellleHNI0 HaCYIIHbIX ITPo0IeM.

Pasgen 4. Uctopus dunocodpuu. Yacts 1: AHTUYHOCTE U GUIOCODUI SMOXH SINIUHKA3MA.
dunocodckue yyeHus OCOKpaTuKoB (Munerckas MIKoja GuUI0COPpuu 0 IPUPOAE CYIIEro).
Onerickas mKona ¢umocodpun o equHOM OBITHY U yueHHe ['epak/inTa 0 CTAHOBIEHUH.
[MudaropericTBO u aHTUYHHIN aToMu3M. CoducTtuka u Cokpat (I'opruii, ITpotarop).
dunocodckoe yuenune [1naToHa 06 ugesax, mo3HaHUU, 0 KOOPOAETENSIX U TOCYAapPCTBeE.
OcHOBHBIE TOHATHUS MeTapu3nku Apuctorensi. Pu3mKa, 3THKa, TONUTHKA U JIOTUUECKNE TPY/IbI
ApucrtoTtens. ®unocodus smoxu amnuHU3Ma. OOIIMe YePTH 3JITUHUCTUYECKON GUTOCObUH.
OcHOBHBIE TTOHATHS KHHU3MA, SIUKypern3Ma, CTOULU3Ma, CKEIITUITM3Ma.

Pasgen 5. Uctopus dunocoduu. Yacts 2: AHTMYHOE Havyano U CpegHue Beka, hunocopus
anoxy Bo3poXOeHuUs.

Bubmneiickas Tpagulls U XpPUCTHAHCKOE OOrocioBre. bor-TBopell u MOHSITHEe Kpealuu. BpeMs u
MUPOBas UCTOPHS. XPUCTHAHCKas aHTPOIIONIOTUS ¥ MUCTHUKA, €€ pellenius B uciaMe. Borpoc o
COOTHOIIIEHUY BepHl ¥ 3HAHUS B cxonacTuke. Crop 06 yHUBEpCcanusax (peanus3M, HOMUHATIU3M,
KoHUenTtyanmu3M). ['ymanuctuyeckui nadoc punocodpuu Bo3poxneHus.

P HcTtopusa hu un. YacTts 3: HoBoe BpeMs. Pu us anoxu IIpocs HUSI
O6ocHoBaHUe 3KcIepuMeHTanbHOro Metona ®@. bakonoM. Imnupusm T. 'o66ca u k. JIoKKa.
ParmmonanbHas metadusuka P. [lekapra, b. Cuno3H, I'. JleliOHKuIA. AHTHKIIEPUKATBHBINA 1
aHTUMOHapxudeckuu nadoc dunocobun Ipoceemnienusi. [IpocBeTUTENBCKUE UIEeN B AHTTINH,
®paunuu, ['epmanun, Poccun.

Pasmen 7. Uctopusa dunocodun. Yacts 4: M. KaHT 1 HeMellkad Knaccudeckas ¢punocodus.
TpaHcueHgeHTanbHas punocodusi M.KanTa: HOBBIM B3rJsan Ha GU3UKY, MOpPajib, KCKYCCTBO.
OO1muit 3aMbICesT ¥ OCHOBHBIE ITOHSATUS HayKoy4yeHus: Y. duxre. dunocodpus toxnectsa .
[lennuura. [InanekTudecKuii MeToq B cucTeMaTudeckou dunocoduu I'. I'erens.

Pasmen 8. Uctopus dunocoduu. Yacts 5: MapKCu3M ¥ IO3WTUBU3M, MOCTKIacCHYeCKas
dunocodus.

[To3uTuBKU3M: STambl pa3BuUTUA. Penieniius auaneKTUKU ['erens B MapKCU3Me.
HppanuoHanucTudeckue HacTpoeHus B punocoduu XIX-XX BEKOB.

Paspen 9. Mcropus ¢unocodpuu. Yacts 6: Pycckas pumnocodus.

Hcropuocodus I1.41. HaagaeBa. Criop cnaBsiHO(DUIOB ¥ 3anmagHUKOB. dumocodus BceeUHCTBA
B.C. ConoBbeBa. Penurnosno-punocopckue ucKanus Hadana XX Beka. Mapkcusm B Poccun.
[TpepcTaBUTENM HEOTOMH3MA U HEOTIATPUCTUUECKUM CUHTE3 PYCCKOTO 3apy0exkbs XX Beka.
Paspen 10. Mictopus dunocodun. YacTs 7: OCHOBHLIE TEHIEHIIMU BTOPOM IOIOBUHEI XX BEKA.
OcHOBHBIE TTOHATHUS (PeHOMeHoorunueckou ¢punocodpuu. dPunocodckas repMeHEBTUKA.
OnTONMOrMYECKUM CTUMb MblLIIeHuss M. Xaugerrepa. CoOBpeMeHHbBI KPU3UC eCTEeCTBEHHBIX HayK
u ero punocodckas oreHKa.

OO1mast TPyA0EMKOCTDb AUCIUIIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b51.0.09 ®u3uka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio pernofaBaHus QUCLUIIINHEL «PU3UKa» ABIIAETCA:
byHOaMeHTalIbHas IOATOTOBKA CTYAEHTOB 110 (pu3nke; GopMUPOBaHIE HaBLHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIIJIMHEL K PELIEHUI0 3a/la4, CBI3aHHBIX C TPO(eCcCUOHaTbHON
OesaTeNbHOCTEIO; GOPMUPOBaHUE Yy CTYOEHTOB HAyYHOTO MUPOBO33PEHUS, YMEHUS
aHaIM3UPOBaTh ¥ HAXOOUTh METOOHI PelleHus Gu3ndecKux mpodaeM, BO3HUKAIOUIMX B 00J1aCTH,
CBSI3aHHOU C IPO(eCCUOHATbHOU NeITeIbHOCThI0. AKTYalbHOCTh U3yUeHus yueOHOI
OUCIUIIIMHBL B paMKaX OCHOBHO#M MpodeccruoHanbHOM 00pa30BaTebHOM
mporpaMMebl 00yCIOB/IEHa HEOOXOOUMOCTHI0 OCBOEHHUS CTYAEHTaMHU OCHOBHBEIX 3aKOHOB
KJIaCCUYEeCKOU MeXaHWKH, 3IeKTPOAMHAMUKY; OCBOEHNE METONOB PELIeHNST TUITNYHEIX
bu3nYecKux 3afay, U3y4eHuss MEeTONOB TPoBeeHUust U 00paboTKY HU3UYECKOTO IKCIIEPUMEHTa,
YTO MO3BOJISIET GOPMUPOBATH U Pa3BUBaTh 00IIenpPodecCuoHaTIbHEIE KOMIIETEHINY OYAYIIeTro
CIenuanucTa.

MecTo gUCHUIIKAHE B CTPYKType OII

Oucnunnuia «®usuka» 51.0.08 sBnsieTcss QUCHUIIAHON 00513aTEIbHON YacTH yueOHOTO
njlaHa TOATOTOBKM OaKanaBpuaTra Io HampaBieHuio «11.03.04 IneKTpoOHUKA U
HaHO3JIEKTPOHUKa». M3ydeHue gucnuniavuHbl «Pru3ruKa» OCHOBHIBaeTCs Ha 0a3e 3HaAHUW,
yMEeHUH ¥ KOMIIETEHLIUH, TIOJIy4eHHBIX CTyJeHTaMu B X01e OCBOEHUS IIKOIbHEIX KyPCOB.

TpeboBaHUS K pe3yIbTaTaM OCBOEHUS

[Tpouecc u3ydyeHus: QUCLUIIINHEI HAllpaBlieH Ha (GOPMUPOBaHUE CIENYIOIINX KOMIIETEHIIAM:
B cooTBeTcTBUUM ¢ PT'OC:

- Crioco6eH UCII0Ib30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIBEl €CTECTBEHHBIX HAYK X MaTEMaTUKH [IJIs
pelieHus 3afay UHKeHepHOU gesaTenbHocTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTDL 3KCIIePUMEHTAIbHbEIE UCCIIENOBAaHUS M UCIIOIb30BATh
OCHOBHEIE ITpHeMbI 06pa00TKY U MPeCTaBIeHNs MOJTy4eHHEIX faHHbIX (OITK-2)

- Crioco6eH OCyIIeCTBISATh IOUCK, KPUTUYECKUM aHANIM3 U CUHTEe3 HH()OpPMALUK, TPUMEHSTh
CHCTEMHBIY ITOOXO TS pellleHus MoCcTaBleHHbX 3agayd (YK-1)

CopepxaHre OUCIUIIINHEI

Pazpen 1. MexaHuKa

KvHemaTuKa MaTepuabHOM TOYKU. 3aKOHBEI Hpl0TOHA. 3aKOH U3MEHEHUS U COXpPaHEeHUs UMITyJIbCa
CHACTEMBI MaTepHUaJIbHBIX TOYeK. MOMEHT UMITy/IbCa. 3aKOH N3MEeHEeHUs U COXpaHEeHUs MOMEHTa
MMITyJIbCa CUCTEMBI MaTepUaJIbHBIX TOYeK. MOMEHT MHePIUU TBEPAOro Tena. OCHOBHOE
ypaBHEHME OUHAMUKU BpalllaTeIbHOTO ABUKeHus. Pabota cunsl. KoHcepBaTuBHBEIE CUIHL. CBI3b
KOHCEPBATUBHOM CHUJIBI ¥ IIOTEHIMAJIBHOW SHEPTUH. 3aKOH U3MEeHEeHUs U COXpaHEeHUs IIOTHOU
MeXaHU4eCKOUN 3HEPTUH.
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Pazpen 2. OnekTpocTaTKa
JJNeKTpUUEeCKUM 3apsl. 3akoH KyjoHa. QIeKTpoCcTaTUUEeCKOe I10jIe B BaKyyMe. BekTop

HaNPSKEHHOCTH 3J1eKTPUYEeCKOoro nojsg. CUIOBLIE TUHUM. JJIEKTPOCTaTUdYeCKas TeopeMa ["aycca.
[ToTeHIMaANbHBIN XapaKTep 3JIEKTPOCTaTUYECKOro mojisd. [[U3JIeKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 5JIEKTPOCTATUYECKOM I10JIe. DJIEKTPOEMKOCTh IIPOBOOHKKA M KOHIEHCATOpa.
OHeprus B3auMOJIENCTBUS CUCTEMEI 3apSII0B. JHEPIHUs 3apSIKEeHHOT0 KOHIeHcaTopa. O6beMHas
IIJIOTHOCTb S9HEPTUHU 3IEKTPUUECKOTO MIOJIA.

Pa3pen 3. OneKTpUYeCKUN TOK

ONMeKTPHUUECKUY TOK U €r0o XapakTepucTuku. 3akoH OMma. I]IC. 3akoH OMa A1 HEOTHOPOIHOTO
y4acTKa Lemu.

Paspgen 4. MarHuTHOe one

Maruutsoe none. Cuna JlopeHiia. 3akox buo - CaBapa - Jlannaca. Cuna AMnepa. KoHTyp ¢ TOKOM
B MarHUTHOM I10Jie. MarHUTHOE II0JI€ B BeleCTBe. BUIb MarHeTUKOB.

Pa3pen 5. OneKTpoMarseTusm

fBneHNe B3aMMHOU UHAYKLIKU. DHEPrUs MaTHUTHOTO T01s1. BuxpeBoe 3nmekTpudeckoe moje. Tok
cMemeHus. CucrtemMa ypaBHeHUM MakcBerna.

p K HUS ¥ BOIHEL

I'apmoHuueckue konebanus. CBoOOIHbIE He3aTyxalolllue rapMoHUYecKue Konebanusi. CBoOoHbIE
3aTyxalomue KojebaHus B MEXaHUYECKOM CUCTEME U 3JIEKTPUYECKOM KOHTYpe. CloxkeHue
KonebaHul. BeIHyXKeHHBIE KOojleOaHUsl B MeXaHUY€eCKO CUCTeMe U 3IeKTPUYEeCKOM KOHTYPE.
Bonnel ¥ ux xapakTepucTuku. MHTEpdhepennus BoaH. CTosiune BoNHEL. CKOPOCTH
pacmpocTpaHeHus YIpyrou BONMHE. UHTEHCUBHOCTD BOJIHBEL. JJI€EMEHTH aKyCTUKU. DPhHeKT
Homnepa. YpaBuenue [Janambepa Ojist 971€KTPOMarHUTHOM BOJIHEI. CBOMCTBA 3JIEKTPOMATrHUTHEIX
BonH. MHTEeHCHBHOCTE OMB. 'eomeTprdeckas ontuka. [Ipuniun depma.

OO1m1ast TPYIOeMKOCTh OUCIHUTIIMHEL
360 gac(os), 10 3ET
dopma IpoMeRyTOYHOU aTTeCTalllu

DK3aMeH

b51.0.10 Buvicwass mamemamuka

Llenu ocBOeHUS OUCLIUIIINHEL

Llenbio IpemomaBaHus QUCHUIITUHEL «BRICIIass MaTeMaTrKa» SIBIISIETCS:
dbopMupoBaHue 3HAHUM, YMEHUM ¥ HAaBLIKOB, IIO3BOJISTIONINX ITPOBOOUTD
CaAMOCTOSITEIbHBEIN aHaJIU3 TP00IeM, BO3HUKAIOIINX B PA3JIMYHEIX 00/1acTIX
IpodeCcCuoHaNbHON OesATENBHOCTH.

MecTo pucuuniavHel B CTpyKType OI1

IOuciunnuHa «Bricmas MateMatuka» b1.0.09 aBisieTcs OUCIUIUIMHON 00s13aTeIbHOMI
yacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajlaBpuaTa o HampaBieHuio «11.03.04
OneKTpoHMKAa M HaHOJ3JIEKTPOHUKa». V3ydyeHue OUCIHUIIINHLL «BhICIasi MaTeMaTHKa»
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OCHOBBIBaeTCs Ha 0a3e 3HaHUU, YMEHUN U KOMIIETEHUINH, TIOIyYeHHbIX CTyleHTaMU B
XO[le OCBOEHUS IIKOJIbHEIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

CopepxkaHue OUCIUATIINHEL

P 1 MEHTHI anreOphl

KommnekcHele yncia B anredpandecko hopme; apudmMeTudecKue ornepaluy Hafi HUMHU.
YMHOXEHUE, [eleHre U BO3BeEeHNUE B CTEIIeHb KOMIIJIEKCHBIX YUCeNl B TPUTOHOMETPHUYECKOU
dbopme. M3BneyeHne KOPHS U3 KOMILIEKCHOTO YHCJIa B TPUTOHOMETPUYECKOU (opMe.
OKCIOHEHTa KOMIIJIEKCHOTO apryMeHTa. KOMIIJIeKCHEIE YKClla B II0Ka3aTeNlbHOU (hopMe.
Jlorapu®m, CuHyC ¥ KOCUHYC KOMIIJIEKCHOTO apryMeHTa. Onepauuu Haji MaTpUIIaMU.
OnpemenuTenb. MUHOPEH 1 anredpandyeckue qomoiHeHus:. CBOMCTBa ompenenuTens. Pemenne
CUCTeM TMHEWHHIX YpaBHEHUM 110 TeopeMe KpaMepa u ¢ OMOIIbI0 00paTHOM MaTpHUIlbl. PaHT
MaTpuisl. TeopeMa Kpornekepa-Kanenu. Metop 'aycca. O71eMeHTH BEKTOPHOM anreOpHl.
[IpsiMas u ITOCKOCTb.

Paspen 2. [Ipenen v HeIPepPLIBHOCTD

Onpepenenus npenenoB GyHkuui. [IpuMepsl. Onpenenenue 6.M. beckoHeyHO GobIIne.
3aMeuaTenbHEIEe Tpenensl. CpaBHeHue 0.M. Tabnuia 6.M. CBoiicTBa npenena. CBoOMCTBa
HenpeprIBHEIX QyHKIMK. TeopeMsl Beliepimrpacca u bosnbuano - Komu. ODHOCTOpOHHKE
npepesbl. Pa3phIBEL U UX KjlacCUupUKaIus.

Pazpen 3. [IludbdepeHnanbHoe NCYUCIEHNTE

[TpousBonHasa ¢pyHkuuu. KacarenbHas. [Ipor3BogHas CyMMEI, TPOU3BENEHUS U YaCTHOTO.
[TpousBonHasa cinoxHoU QyHKIMYU. [Ipor3BogHas oOpaTHOM GyHKUINU. JIorapudMuieckas
nmpousBogHasi. Tabmuila Mpon3BONHBIX. [IpOM3BOAHAS CTETIEHHO-TI0OKa3aTeIbHON QyHKINHU.
Teopemsl Pons, Jlarpanxka u Komu. ITpasuno Jlonutans. KCTpeMyMbl (GYHKIIUU OIHON
nepeMeHHOU. BhMyKmocTh QyHKIINKU. ACUMITOTH. OYHKIIMY MHOTUX ITIePEMEHHBIX. YacTHEIE
npou3sBogHele. [Tonuelii guddepernuran. OudbdepeHiiupoBaHre CI0XKHON (PYHKIIMU MHOTUX
nepeMeHHBIX. [luddepenimpoanue GyHKINY, 3aJlaHHON HesABHO. [Ipon3BomHAas 110
HampaBieHuo. [pafiueHT. OKCTPeMYMHl GYHKIIMN MHOTHX IIEPEMEHHBIX.

Pasgen 4. UHTerpanbHOe HCYHCIIEHNE

Ouddepennuan pyukuuu. [lepBoobpa3nas ¢yHkuu. HeonpeneneHHEIN UHTETPA U €70
cBoiicTBa. Tabmulla MHTErPajoB U IPUMEPHL. 3aMeHa IepeMeHHOM B HeopeneneHHOM
uHTerpane. UHTerpupoBaHue 1Mo 4acTsM. MHTerpupoBaHue paryoHaIbHEIX APOOeH.
Onpenenennby nHTErpan. OnpeneneHue u CBOMCTBa. TeopeMa o cpegHeM. TeopeMma Bappoy.
®opmyna HeioToHa-JIeiiOHMIa. 3aMeHa ITepeMeHHON ¥ UHTErPUPOBaHue 110 YacTsIM B
ompenenéHHOM uHTerpane. HecoOcTBeHHEIHM nHTErpa. [I[puMeHeHre nHTerpasta (miomapmb,
00BEM).

Pazpen 5. KpuBonvHelHbIe MHTETPAILl IEPBOTO U BTOPOTr'0 TUIIOB.

KpuBonuHelHBIe HHTETPAJIBl IEPBOTO THIIa. KpUBONMMHENHBIE HHTETPAIBl BTOPOTO THIIA.
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Paspen 6. [IBOMHOY UHTErpail.

IIBOMHOY U IIOBTOPHBIYM MHTErpabl. [JBOMHOM UHTErpasl B MIOJISPHBEIX KoopauHatax. dopmyra
['puHa. YcnoBue HE3aBUCUMOCTY KPUBOJIMHEMHOT0 MHTErpasla OT IIyTU HHTeTPUPOBaHUS;
noreHnuanbHas QyHkuusa.Popmyna ['puHa. YcnoBue HE3aBUCUMOCTH KPHUBOJIMHENHOTO
HMHTerpaaa OT IyTH UHTErPUPOBaHUS; TOTeHI[MalbHasa PYHKLIKA.

Paspen 7. [IudbdepeHnanpyble ypaBHEHNS.

[TonsaTtue puddepeHINanbHOrO ypaBHeHUs. 3agada Koiu, TeopeMa CylieCTBOBaHUS U
eOUHCTBEHHOCTH, 00Illee pellleHne, 001Kl UHTErpasl. YpaBHEHUS C Pa3fesiouMUCs
IepeMeHHBIMU. JIMHEeWHBIe YpaBHEHUS IIEePBOT0 IopsAaKa. YpaBHeHUe bepHysnu. YpaBHEeHNUS B
oNMHBIX auddepeHInanax. YpaBHeHNS OPSAKa BhIlIe TIEPBOTO. YpaBHEHUS, JOMYCKAIOIIe
MIOHMKeHNe NopsaKa. JIuHeliHEle ypaBHEHUS BTOPOT0 MOPSAKa; TeOpeMHbl 00 onpefenuTesie
Bponckoro, o01mire pemieHus 0GHOPOAHOTO0 U HEOMHOPOOHOTO YpaBHEHU. MeTol Bapualuu
MIOCTOSTHHAIX. PellleHre TUHENHBIX OMHOPOOHBIX YPaBHEHU BTOPOTO MOPSAKA C IOCTOSHHBIMU
Ko3hduimeHTamMu. PellieHre MTMHENHBIX YPaBHEHUN BTOPOTO MOPSIAKa C IOCTOSTHHBIMU
K03¢hDUITMEeHTaMu U CIIelldaIbHOM ITPaBOM YaCThIO.

Paspgen 8. [Ipeo6pa3oBanue Jlannaca.

[Tpeobpa3oBanue Jlamnaca. M3o06paxkeHus: eIUHUIIE, CHHYCA U KOCHHYCA. TeopeMsl CMeIleHusI,
3ara3abBaHus, momooust, updepeHInPOBaHUS OPUTHHATA U u300paxkenus. Tabnuia
OpUTHHANOB U U300paxeHuil. Pemenne nuddepeHIraabHbX YPaBHEHUN METOOOM
mpeobpa3oBanus Jlammaca. TeopeMbl 0 CBEPTKe ¥ 00 MHTETPUPOBAHUY OpuTruHasna. Popmyna
ioamerns. PellieHre MHTETpalbHEIX YpaBHEHUM MeTOIoM Ipeobpa3oBanus Jlamnaca.

P YyCHOBLIE M CTEIIEHHBIE PSOEL

YucnoBo# psig U ero cyMMa. HeoOXomuMbIH TPU3HAK CXOOUMOCTH PSIfla U CIIeICTBUE U3 HETO.
TeopeMmrl cpaBHeHus. [IpusHak [JamamOepa, paguKaabHBINA ¥ WHTETPAIbHEIN IpU3Haky Koy, .
3HaKoIlepeMeHHBIe PSABI, a0COJIOTHAS U YCIIOBHAS CXOOUMOCTH. [Ipu3Hak JleiOHUIIA IS
3HaKOYepeayomuxcs psanoB. OyHKIMOHaNbHEE psaabl. CTerneHHble PO TeopeMa AGerns.
[Tounennoe puddepeHIPOBaHNE U UHTETPUPOBaHNe (QYHKIIMOHAIBHBIX U CTEIIEHHBIX PSAOO0B.
Psaner Terimopa u MaknopeHa. [IpubauKEHHEIE BEIYUCIEHHUS C ITIOMOIIBIO PSIOB.

Pazpen 10. Pagel ®yprbe u uHTerpan dypee

OpToHOpMUPOBaHHAsA CACTeMa (QPYHKIUU. TPUTOHOMeTpUUeCKui psag. TeopeMa Jupuxie o
pasiokKeHNN epruoandeckoi QyHkiuy B psag ®@ypre. Psagsl dyphe Ojisi YETHOM U HEYETHOU
¢byskuui. Psag ®ypee B aMnnuTyaHo-¢pa3oBor Gpopme. Psan Oypre B KOMIIIEKCHOU (popMe.
Hepagenctso bBeccenst u paBeHCTBO [lapceBans. UaTerpan ®yphbe B BelleCTBEHHOU U
KOMIIJIEKCHOM (popMax.

OO61mast TPYA0EMKOCTD AUCITUIIIMHEL
396 ygac(os), 11 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

DK3aMeH

Bb1.0.11 Teopus eeposimHocmeli u Mamemamu4eckasi cmamucmuka

ITenu oCBOEHUS MUCLUIIIAHEL

[lenpio MpenogaBaHusa OTUCHUIIIAHE «Teopus BepOATHOCTEN U MaTeMaTudecKas
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CTAQTHCTUKA» SBIISIETCS:
bopMupoBaHue GyHOaMeHTa MIOATOTOBKY OYOYIIUX CIIeIIMaIKNCTOB B 00/IaCTH

BBICIIIEY MaTEMATHKH, a TaKXKe, CO3IaBaTh He00X0mUMYI0 6a3y MJIsi YCIIEITHOT'0

OBJIQ[IeHUS TIOCTEOYIOIIUMY CIIeNHaTbHBIMK JUCIUIIIMHAMY Y4e0HOT0 IIIaHa.

MecTo pucuunIuHLL B CTPyKType OI1

Hucuunnuaa «Teopusi BepoATHOCTEM M MaTeMaTudeckasd cratuctuka» b51.0.10
SIBJISIETCSI OMHOM M3 OUCHMIIINH 0053aTeNbHON YacTy y4eOHOTO IjIaHa MOATOTOBKH
O6akanaBpuaTa mo HampaBneHuio «11.03.04 OSneKTpoHMKA M HAHO3JIEKTPOHUKA».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMN, KOTOPHIMU [OJIXKeH oblamaTh CTYOEHT,
IPUCTyNlasgd K U3Y4YEeHHUIO JaHHOW AMCLUIJINHBL, OIpPefessieTcs MU3y4eHUEeM TaKux
OUCLMIIIMH, KakK .

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbEl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

CopepxkaHue OUCIUATIIMHEL

p 1 YalHBI BITUS

KombuHaTopuka. [IpaBumno cioxenus. [IpaBuno ymMmHOXKeHUs. Yuco pa3Menienuii. Yucmuo
coueTtanuii. Yucmno nepectaHoBoK. Crny4aiHble cOObITHS. CyMMa, TPOU3BeIeHNE, PA3HOCTD.
Krnaccuueckoe onpeneneHne BeposiTHOCTU. CTaTUCTUYECKOE ONpenesieHe BePOSTHOCTH.
['eomeTprueckoe onpenesieHre BEpoaTHOCTU. PopMyJia CII0KEHUs BEPOATHOCTEN. YCII0BHAS
BeposATHOCTE. dopMyna yMHOXKeHUS BeposaTHOCTeN. dopMyna moaHou BeposiTHOCTU. Popmyra
Baiieca. Cxema Beprynnu. [IpegensHble TeopeMul B cxeMe bepHyu.

Pazpen 2. CnyyaliHble BeJIMYUHEL.

CnyuaviHag Benu4uHa. [[MCKpeTHAs clly4aliHas BeIlMunHa. PAn pacnpenenenus. HenpepriBHas
crnydaiHas BenuuyrHa. OyHKIMSA pacnpeneneHus.[IT0oTHOCTh BEPOSATHOCTH HEIIPEPEIBHOU
CIIy4alHOU BeJIMYMHEL. YMCIIOBBIE XapaKTEePUCTUKU CIIy4alHOU BeJIMYUHBEL. bUHOMUAbHOE
pacrnpepnenenue. ['eomeTpuueckoe pacupenenerue. Pacupenenerue Ilyaccosa.
l'unepreoMeTrpuyeckoe pacupenenenue. PaBHoMepHOe pacnpepenenue. [loka3aTenpHoe
pacupepenenue. Pacnpenenenue Komu. HopMmansHOe pacnipenesnenue. LleHTpanbHas
npepenbHas TeopeMa. OyHKIUSA CIIy4alHOTO0 apryMeHTa.

Paspen 3. CnyyaiHBle BEKTODHL.

Cny4yaliHBle BEKTOPHL. 3aKOH paclipefesieHus JUCKPETHOU IBYMEPHOU CIIy4alHOU BEJIMYNHEL.
OyHKIYSA paclpeneneHus IBYMEPHOU CITy4allHOU BEJIMYUHEL. YCIIOBHEIE 3aKOHEI
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pacrpenenesus KOMIIOHEHT ABYMEPHOU CIIy4alHOU BeJIMYMHEL. Perpeccus. JIuHUYM perpeccuu.
YucroBele XapakKTEPUCTUKY ABYMEPHOU CIy4alHOU BeJIM4YUHEL. KOppensauuoHHBIM MOMEHT.
KoadhdummenT koppensanuu. OyHKINSA ABYX CIIy4alHLIX apTyMEHTOB.

Pa3pen 4. MaTeMaTrudyeckasd CTAaTUCTHUKA
BrIOOPOYHEIN METO[l CTAaTUCTHYECKOTO UCCIenoBaHus. [IpoBepKa CTaTUCTUYECKUX THUIIOTES.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.0.12 Couuonoeus

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCIUIIIUHEL « COLIMONIOTUS» SIBIIIETCS:

M3y4yeHne Pa3BUTHS COIMOJIOTMH KaK HayKW; 3HAKOMCTBO C OCHOBHEIMU
TEOPEeTUYECKUMHU KOHIIETIINSIMY PAa3BUTHS, 0a30BHIMU MTOHSITHUSIMHU, ITPoOIeMaMu
WHCTHATYAJIU3aIUK COLMOIOTNYE€CKON HAyKH, C TAKUMHU BUOAMU COIMAIIBHON
IesTeTbHOCTH, KaK KyJbTypa, 00pa3oBaHUe, PEIUTHS, CEMbS; 0COOEHHOCTSIMU
COLMaIbHBEIX KOH(IMKTOB U CIIOCO0aMu WX YPETyIUPOBaHUs. B pe3ynbraTe usydyeHus
OUCITUIIIMHEL Y 00YYaloNIuXCs OJIXKHBI COPMUPOBATHCS 3HAHUS, YMEHHUS 1 HaBLIKH,
TI03BOJISIONINE ITPOBOAUTH CAMOCTOSITENIbHEIN aHaIN3 COIIMAIbHEIX ITPOLIECCOB.

MecTo pucuuniuHel B CTpykType OI1

IOucnunnura «Comuosnorusi» 51.0.11 gBnsgeTcs oOHOU W3 OUCIUIUIMH 00s3aTeIbHOU
YacTH y4eOHOTO NJjlaHa NOATOTOBKM OaKalaBpuaTa Io HampaBieHuio «11.03.04
ONeKTPOHUKA U HAHOJJIEKTPOHUKA». MCXOOHBIM YPOBEHb 3HAHUYU U YMEHUU, KOTOPEIMU
monxeH obGrmamaTh CTYOEHT, NPUCTyNas K KM3YYEHUIO JaHHOW OUCLHUIIUHBH,
omnpefenseTcs M3ydeHHEeM TaKuX OUCIUIIINH, Kak «®umocopusi».

TpeboBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE ¥ Peaii30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COIHMAIbHO-
HCTOPUYECKOM, 3TU4eCKOM U punmocodhckoMm KoHTeKcTax (YK-5)
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- Crmoco6eH (popMHUPOBATh HETEPIMMOE OTHOIIEHHE K MPOSIBIEHUSIM 9KCTPEMHU3Ma, TEPPOPU3MA,
KOPPYIIIHOHHOMY TIOBEIEHUIO U TPOTHUBOIEHCTBOBATh UM B IIPOGECCUOHAILHOU NeSTeIbHOCTH
(YK-10)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. [IpenmeT conromnoruu. NcTopus pa3BUTUS COLMOIIOTHYECKUX TEOPUM
[TpoucxoxkaeHNe TepMUHA «COIUOJIOTUSI». OOBEKT U IpPeaMeT coiuosioruu. CTpyKTypa

COIIMOJIOTHYECKOTr0 3HaHUA. [IpaKTU4YeCcKoe 3HaueHne COuonoruu. «CouuranbHas Gu3nKa» u
corroniorus O. Konta. Conuonorudeckui apomonuonu3M I'. Cnencepa. Coidan-gapBUHN3M B
commosnoruu. Teopus coluanbHOro nercTBUsS M. Bebepa u coluanbHOT0 peanu3Ma J.
Iropkreiima. ConmanbHas ¢punocopust K. Mapxca.

Pazgen 2. O61ecTBO KakK CUCTEMA

[Tousitue obmecTBa. OO1IECTBO KaK CHCTEMA U ero CTpyKTypa. Crnenuduka conraabHOU
peanbHOCTH U ee cocTaB. OOIIECTBO KaK COIMANIbHBEIA OPraHu3M: CUHEPTeTHYeCcKas TPAaKTOBKA.
Pasgen 3. ®opmMupoBaHKe CONMANbHBIX B3aUMOCBA3ei. ColMaabHble NHCTUTYTHI

ConuanbHble KOHTAKTEL. CollManbHbIe OeicTBUS, POPMUPOBAHNE COLMATBHBIX OTHOIIEHUH.
CormranbHBIe OTHOIIIEHUS 3aBUCHMOCTH U BJIACTH.

OO1mast TPyAOEMKOCTD AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeRKyTOUHOM aTTECTALUN

3auer

b1.0.13 TeopemuueckKue 0CHO8bI 3/1eKMPOMEexXHUKU

Ilenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpenofaBaHus OUCHUIINIUHEL « TeopeTuyecKre OCHOBHL 3JIEKTPOTEXHUKY »
SIBJISIETCS:

M3y4eHNe OCHOBHAIX ITOHATUM, OIIpefielIeHUH U 3aKOHOB, KOTOPBIE IIIMPOKO
WCITOIb3YIOTCS BO BCEX IOCIEIYIOMUX CIIeINaIbHBIX TUCIUIIINHAX. M3yueHne
«TeopeTuuecKre OCHOBHI 3JIEKTPOTEXHUKKU» HaIlpaBlIeHO Ha Iy00KOe TOHWMaHue U
3HAHUE aHAIUTUYECKUX ¥ YUCJIEHHBIX METOHOB, KOTOPhIE OMKUCHIBAIOT ITPOIIECCHL B
3JIEKTPUYECKHUX IIETISIX aHaNIoroBeIX cucteM. Kypc «TeopeTudeckre 0CHOBBI
97IeKTPOTEXHUKU» IPelHa3Ha4YeH TaKXKe s MOJyYeHUs 3HaHUM 110 PelIeHuI0
IIPaKTHYECKUX 3ajad, BO3HUKAIOUIKUX B IIPOIIECCE MCII0Ib30BAHUS COBEPIIEHHOI0
TeJIeKOMMYHUKAIIMOHHOT0 00opymoBaHus. [uciunnria «TeopeTuyecKue OCHOBHI
3JIEKTPOTEXHUKU» SIBJISETCS IEPBOM OUCHUIIINHOMN, B KOTOPOU CTYNEHTH U3y4aloT
MEeTOJbI aHA/IM3a YCTPOMCTB 3EKTPO- ¥ pamrocBsis3u. OHa HAXOOUTCS Ha CTHIKE
OUCIUIININH, 00ecreunBammux 6a30ByI0 U CIelraIbHYI0 IOATOTOBKY CTYIEHTOB.
HuciunnuHa «TeopeTuyecKue OCHOBH 3IEKTPOTEXHUKU» 00€CIIeUrBaeT
dbopmupoBanue pyHIaMeHTa MOATOTOBKY OYOyIIMX CIIENMaTiCTOB U CO3[aeT
HeoOxomuMyto 0a3y [JIst YCIIEITHOTO OBIaAeHUs IIOCIeAYIOUIIMY CIIeaTbHEIMU
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OUCIUIIIMHAMY Y4eOHOTo Ij1aHa.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «TeopeTudyeckue OCHOBH 371eKTpoTexHUuKu» 51.0.12 gBnsgeTcs ogHOU U3
OUCHUIIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa NMOATOTOBKM OaKajlaBpuara IIO
HanpaBieHuio «11.03.04 OIeKTpOHUKA U HAHO3JIEKTPOHUKa». M CXOOHBIM YPOBEHb
3HAHUU M yMeHUM, KOTOPHIMU OONXKeH 00/1afaTh CTYOEeHT, MPUCTyNas K U3y4eHUIO
NaHHOU OUCLUUIIINHEI, ONpefeNseTcsd M3y4eHHEM TaKuX OUCHUINH, KaK «Bricmas
MaTeMaTuKa»; «MHpopMaTuKa»; «PU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH UCIIONIb30BATh MOJI0KEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKU
O pellleHus 3afay nHxkKeHepHoU nesatenbHOoCTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIeNOBAaHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkKaHue OUCLUIIIUHEL

Pasmen 1. OCHOBHBIE IOHATHS, OOpeNeNleHns U 3aKOHLI TEOPUM SNIEKTPUYECKUX IeTeu.
OnekTpuueckad uemnb (IJ1), ameKTpUUEeCKUl TOK, SIEKTPUYECKOe HapsaKeHNe, SHEPrusd,

MOIITHOCTE. JIMHeNHbIe U HEeJIMHEeNHbIe 3JIeKTpuYecKue nenu. [IpuHiun cynepno3unuu. Mogensb
1 cxeMbl L. AKTUBHBIE U ITaccuBHBIE 3y1eMeHTH 1. 3akonw Kupxroda. [TocnemoBaTenbHoOe U
rapaienbHOe COequHeHne 371eMeHToB JL.

Pasgen 2. AHan¥3 NTMHEVHBIX PE3UCTUBHBIX L.

MeTtons! ananmu3a Jll: MeTon 3KBHBaJIEHTHHIX TPe0Opa30BaHuiM, METOM HAJIOXKEHUS, METO]
TOKOB BETBEM, METO[] Y3JIOBBIX HAIPSIXKEHUN.

P AHaIKW3 TAapMOHUYECKHUX K HUH B

PexXuM yCTaHOBUBIIHMXCS TapMOHHYECKUX KoyiebaHui B I1]. MrHOBeHHAs ¥ CPeHHSIST MOIIHOCTD,
rapMoHu4Yeckue KojebaHus B aeMeHTax 1. CUMBOIMYECKUY METO] aHaIu3a
YCTAHOBHBIUIUXCS FapMOHUYecKux KoneOauuii B J1I. KoMmekCHbIE COITPOTHUBIIEHUS U
IIPOBOIMMOCTH IIACCUBHEIX 91eMeHTOB Jll. 3akoHb OMa u Kupxroda B KOMIIJIEKCHOM GopMe.
KommnekcHas, cpemgHss U PeaKTUBHAS MOIITHOCTH. banaHC MOIITHOCTEH.

Paspmen 4. YacTOTHEIE XapakKTepPUCTUKH I,

KommnekcHble mepegaTounsle GyHKIUYM 1. AMINIUTYIHO-4aCTOTHEIE U ()a30-4aCTOTHEHIE
XapaKTePUCTUKU. Pe30HaHC HanpsikKeHUH B II0C/IeloBaTeIbHOM KonebaTelbHOM KOHTYPE.
Paspen 5. Knaccuyeckuii METON aHAIK3a IePEX0IHEIX KoneOaHuH.,

YcraHoBuBIIKecs u nnepexonHsie Konebanus B J1. 3akoHbl KoMMYyTaluu. HayanbHbIE YCIOBHUS.
[TepexomHbie U CBOOOIHEIE KOIeOAHUS B IIETIH C OMHUM PEeaKTHBHBEIM 371eMeHTOM. [lepexoaHbie
KosyiebaHus B IIOCIIeIOBaTeIbHOM KojiebaTeTbHOM KOHTYpE.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.14 Mempoao2usi, cmaHéapmu3auus u cepmupukauus

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenpio IpemofaBaHus JUCIUIIIMHL « MeTPOJIOTHs, CTaHIapPTH3ALN 1

cepTudUKaISI» TBISETCS:
cBoM 3HaHWUs.00ecmeueHue TpeboBanuii ['ocymapcTBeHHOr0 O6GpPa30BaTEILHOTO

CTaHOapTa K YPOBHIO IIOATOTOBKY GaKayiaBpoB B 00JIaCTH METPOJIOTUY, CTaHAAPTH3AINH
U cepTuduKaIyu. JUCIUIINHA «MeTpPOJIOTus, CTAHAAPTH3AIUSI ¥ CePTUDUKAIIUSI»
IOJXKHa CII0COOCTBOBATDH PACIIMPEHUIO 06IIEro TEXHUYECKOT0 KPYro3opa CTYAEHTOB,
Pa3BUTHUIO UX TBOPYECKUX CIIOCOOHOCTEH, YMEHUIO TBOPYECKU IPUMEHSTh U
CaAMOCTOSITEIbHO TTOBBIIIATh

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «Metponorus, crangapTu3anusa u ceprudukanusa» b1.0.13 ansgercs
OJHOM M3 OUCLHUIIUH 00s3aTeIbHONM YacTU y4eOHOro MjlaHa IOAT0TOBKY OakalaBpuaTa
110 HanpaseHuto «11.03.04 31eKTpOHUKA U HAHOIJIEKTPOHUKa». M CXOOHBIN YPOBEHD
3HAHUU M yMEHUM, KOTOPHIMU OOJNXKeH 00/1afaTh CTYOEeHT, NPUCTyNas K U3y4eHUIO
DaHHOU OUCLUUIIINHEL, ONpefesseTcsd M3y4eHHEeM TaKuX OUCLUIINH, KaK «Bricmas
MaTeMaTuKa»; «dusuka».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- Cnoco0GeH caMOCTOSITEILHO IIPOBOIUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEeMHBI 00pab0TKH ¥ NIpefiCTaBIeHUS MONy4YeHHBIX faHHbIX (OITK-2)

ComepKaHne OUCIUIIINHEL

Paspmen 1. Beemenune B OV CITUATIIIHY. OCHOBHBIE TEPMHWHEI ¥ OITPEIETIEHUA B obtacTu
METPOJIOTHH, obecneyeHue €IVHCTBa I/I3MeQeHI/II;I, TEXHUYECKOI'0O PETYIIMPDOBAHWA,
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CTaHOAPTHU3AIIVN U CG[)TI/IQQI/IKaHI/IH.

Benenue B mucnunnuny. OnpeneneHre TEPMUHOB: METPOJIOTHS, TEXHUYECKOE PETYIUPOBAHMUE,
CTaHOAPTH3alLMS, IOATBEPXKIEHNEe COOTBETCTBUS, cepTudUKanus. 3HaueHue 3TuxX o0nacren
3HaHUS NpU pa3paboTKe, MPOU3BOACTBE M IKCIUIyaTalluy TeJIEKOMMYHUKAI[MOHHOTO
000pyIOBaHUS U CPENICTB U3MEPEHUH.

Pasmen 2. OcHoBH MeTponoruu. Cuctema CH. Eqgunuiibl BenuyunuH. CpenctBa n3aMepe OCHOBHEIE
TEPMUHEIL ¥ OllpefieleHrsd B 0011aCTH MeTPOJIOTuH. ['ocynapcTBeHHas cucTeMa obecnedyeHus
eIUHCTBa n3MepeHni. CucrteMa enuHull BenuunH CH. Pa3aMepHOCTY equHUII. BUOLI CpenCTB
H“3MepeHu. DTaoHk ¥ paboune cpefcTBa naMepenuit. Knaccudukaiys METOOOB ¥ CPELICTB
u3Mepenui. Knaccuburkanus norpermnaocteit. CucrTeMaTHdeckKre IOTPemHOoCTU. CoyJdaliHbie
IOTPEIHOCTH, JOBePUTEeNbHASA BEPOSITHOCTL ¥ JOBEPUTEILHEIA UHTEPBall. Pe3yabTat
H3MepeHHUs U ero MOrPeurHocTh. [1orpentHoCcTy KOCBEHHBIX H3MepeHu. CYMMUDOBaHUE
morpenrHoctedi. HopMupyeMele METPOIOTUYECKHE XapaKTEPUCTUKY CPENICTB U3MEDPEHUN.
Knacchkl TOUHOCTH CpencTB n3MepeHuu. [IpaBuiia TpenCcTaBlIeHNUs Pe3YIbTaTOB U3MEPEHUH.
[ToHsATHE HEONIpeNeNeHHOCTU Pe3yIbTaTa U3MEePEHUN.HUI U UX HOPMUDPYEMEIE

METPOJIOTHUYECKNE XdaPDAKTEPUCTUKMN. HOBeQKa u KaHI/IGQOBKa CpencTB H3MeQeHHfI.
OCHOBHEIE TEPMHHEI U OIIPpEOEJIEHUs B obyacTu METPOJIOTHH. FOCYJIapCTBeHHaH CUCTEMa

obecrieyeHus: eIUHCTBA u3Mepenuit. CucteMa equuuil Benuuud CU. Pa3MepHOCTH eIUHMUII.

P HOBEI TEOPHUHU IOTPEITHOCTEN

Knaccudukanus norpeursocteit. CucTteMaTU4eCKUe U Cy4dalHble TOrpemHOCTH. CIoCOOb!
OLIEHKH TOYHOCTH (HEOIPeeNEHHOCTH) U3MEPEHUM U UCTIHITAaHUN. Pe3ynbTaT u3MepeHusl.

P 4. ITpaBOBas ¥ HOPMATUBHOTEXHUYECKAS MeT TUYeCKOT Me4YeHus
OcHOBHEBIE 3aKOHOMATEJIbHEIE aKTHl U APYTr¥e HOpMaTUBHBIE JOKYMEHTEL. ['0cymapcTBeHHas
MeTpojioruyeckas ciyxkba. Crmyxk06a rimaBHOTO MeTposora npeanpusitusi. ObecnedyeHue
eIUHCTBa u3MepeHuu. [IoBepka 1 KamnbpoBKa CPEOCTB H3MePeHusI. MeTPOoJIOruYecKoe
obeclieyeHne MPOU3BOACTBA. MeXKIyHAapOAHbE METPOJIOTHYECKEe OPTaHU3allluH.

Pasgen 5. OTeyecTBeHHas, MeXOyHAPOOHAsA U MeXIOCYIapCTBeHHAas CTaHOapTh3alus.
OcHOBHBIE IPUHIUIILI CTAHAAPTHA3aLKU. Bunbl cTangapToB. OTedeCTBEHHAS U MeXAyHapOJHas
CTaHOApTU3alUs B U3MEPEHUAX U TeJIeKOMMyHUKauAX. Ponb cTaHAapTU3alyuy B MOBLILIEHUN
KayecTBa, 0€30I1aCHOCTU U KOHKYPEHTOCIIOCOOHOCTH IMPOAYKIMH, B PA3BUTUHN HAy4YHO-
TEXHUYECKOTO ¥ 9KOHOMUUYECKOT0 COTPyIHUYECTBa.

Pasgen 6. [TonTBepkKIeHe COOTBETCTBUSA M cepTH(UKAINSA pagruo000pyIoBaHM.
Ceptudukanusa Kak popMa IOATBEPKAEHUS COOTBETCTBUA. OpraHbl 10 CEPTUPUKALNYI U UX
akkpenurauus. Cepruduraius paguoob0pynoBaHus.

OO61mast TPYA0EMKOCTD AUCITUIIIMHEL
144 gac(oB), 4 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

DK3aMeH

Bb1.0.15 Mamepuansl 3/1eKMPOHHOU MEeXHUKU

ITenu oCBOEHUS MUCLUIIIAHEL

Llenbio MpernomaBaHus OUCHUTIINHEL « MaTepuasbl 3JIEKTPOHHON TEXHUKU»
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STBIISIETCSI:
[TpuoOpeTeHre 3HAHUN U YMEHUN IPEeIbABIATE HE00XOAUMbIe TPEOOBAHUS U
BEIOMPATh MaTePHaIbl 3JIEKTPOHHON TEXHUKH [JI CO3MaHuUs MPUOOPOB U YCTPOUCTB
Pa3NUYHEIX ChepP IMEKTPOHUKHU C YIETOM HEOOXONUMEIX XapaKTEPUCTHK, 00IaCTH UX
9KCIIyaTalluH, YCIIOBUU CITyKObI 1 9KOHOMUYECKOM 11e71eC000Pa3HOCTH.

MecTo pucuuniavHel B CTpykType OII1

Hucuunnuaa «MaTepuansl 37eKTpoHHOU TexHUKU» B1.0.14 saBnseTcd OgHOU u3
OUCHUIIINH 0053aTenbHON 4YacTU y4eOHOTO IjlaHa NMOATOTOBKM OakKajlaBpuara IIO
HanpaBieHuio «11.03.04 OIeKTpOHUKA U HAHO3JIEKTPOHUKa». M CXOOHBIM YPOBEHb
3HAHUU ¥ yMeHUM, KOTOPHIMHU OONXKeH 00/1afaTh CTYOEeHT, IPUCTyNas K U3y4eHUIO
NaHHOW OUCLMIIIMHEL, ONpefensaeTcs u3ydeHneM TakKuX OUCLHUIIINH, KaK «Ou3uka».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH caMOCTOATENbHO TPOBOOUTH 9KCIIePUMEHTaIbHEIE UCCIIeJOBAaHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHUEMbI 06pa00TKY U MPeCTaBIeHNs MONTyYeHHBIX faHHbIX (OITK-2)

- Crmoco6eH IpUMEHSITh METO[IHI ITOMCKA, XpaHeHus, 06pa00TKY, aHau3a U IPeCTaBIeHNUs B
TpebyeMmoM popmaTe nHGOPMAUUK U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHAIX, COOIIofas mpu
3TOM OCHOBHBIE TpeOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTy (OITK-3)

CopepxkaHue OUCIUTIIMHEL

P 1 1ie CBeIeHN 0 MaTepuajax KTPOHHOU TEXHUKHN

[IpeogMeT OUCHUIINIMHE U ee 3agayrd. OCHOBHEIE 3TAIlbl Pa3BUTHUS IIPENCTABIEHUN 0 MaTepruasax
3JIEKTPOHHOM TEXHUKH. POJIb MaTepHraaoB B PA3BUTHUH 3JIeMEHTAPHON 0a3kl 3JIEKTPOHUKH.
Ob1ue cBeieHHsI 0 CTPOEHWH TBepObIX Teia. OCHOBHEIE IPEICTABIIEHUS 0 30HHON TEOPUH
TBepabix Ten. Kimaccudukanus MaTeprasoB 91€KTPOHHON TEXHUKH.

Paspmen 2. [IpOBOTHUKOBEIE MaTePHAIIBL

[Tpupofa 37MeKTPONPOBOTHOCTY MaTepuasnoB. Knaccudukalys MpoBOTHUKOBEIX MaTEPUATIOB.
CTpyKTypa MeTaJljioB U CIIJIaBOB. BiusgHue nIpuMecel Ha 3JIeKTPUYeCKHe U 9KCIIyaTaliOHHbEIe
CBOKMCTBA. 3aBUCUMOCTD yIEIbHOTO COIIPOTUBIIEHUS OT TeMIlepaTyphl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTh CBOKCTB ITPOBOJHUKOB OT pa3MEPHBIX IapamMeTpoB. KOHTaKTHas pa3HOCTh
MOTeHIuanoB, TepMo-II1C u TepMoIaphI.

Pazpen 3. [TonynpoBOOHUKHI

Oco6eHHOCTH CTPOEHUS IOJTyIIPOBOAHUKOBLIX MaTepuanoB. COOCTBEHHbIE U TPUMECHEIE
MIOJIyIIPOBOAHUKY. TeMepaTypHas 3aBUCUMOCTh IPOBOAUMOCTH MTOIYIIPOBOTHUKOB. dPPeKT
Xorina B OJTYNIPOBOJHUKOBEIX MaTepHraax. ¥iaMeHeHre CBOUCTB IIOJTyITPOBOIHUKOBBIX
MaTepHasioB B CUIILHOM 3JIEKTPUYecKoM 1ojie. OCHOBHBIE IIOTYIIPOBOMHUKOBEIE MAaTEPHAILL: UX
0cob6eHHOCTH, 0071aCTU IPUMEHEHU S, CIIOCOOHI TOTyYeHu .

Pasgen 4. [InaneKTpukn
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[TonsaTre nonspusauuu. Bugsl nonsipusauuu AU31eKTPUKOB. OCHOBHBIE XapaKTEPUCTUKHI
OUBJIEKTPUKOB (3JIEKTPOIIPOBOIHOCTD, TUIJIEKTPHUUYECKHEe TOTepH, podoit). Kimaccudukamms
OUSJIEKTPUYECKNX MaTepHuasioB. MeTOObl UCCIe0BaHUs AU3JIEKTPUKOB U ONPefeNieHus Ux
rapaMeTpOoB.

Pasgen 5. MarHuTHEIe MaTepUabl

Knaccudukanus BelecTs 10 B3aUMOJEHCTBUIO C MarHUTHEIM 11oJieM. [Iprpona MarHetu3ma
IIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepuanoB. HaMarauuuBanue. MarHUTOMATKHE U
MarHUTOTBEPAble MaTepuabl. [I[puMeHeHe MarHUTHEIX MaTepuaios.

Pazgen 6. Hogetirmne HallTpABJIEHWA W TEHOEHITWNW PDA3BUTHUA SJIEKTPOTEXHUYIECKOT'O

MaTepruallOBENEHU A
Bo3MoxHOCTH nepexonga OT MUKPO- K HAHOJJIEKTPOHUKE. OCHOBHEIE TIOJIOKEHUS MOHGKyanHOfI

37IEKTPOHUKHU

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopma TPOMEXKYTOUHOU aTTeCTalluu

3aueT

b1.0.16 KomnoHnenmbwl 3/1€KMPOHHOU MeXHUKU

LTenu oCBOEHUS MUCLUIIIAHEL

Llenpio IpemomaBaHus QUCITUIITUHLL « KOMIIOHEHTE! 3JIEKTPOHHOMW TEeXHUKHU»
SIBJISIETCS:

O3HAKOMJIEHHE C Ha3HaYeHHWeM, KinacCuduKalmerd ¥ OCHOBHBIMHU ITapaMeTpaMu U
XapaKTePHUCTUKAMHU KOMIIOHEHTOB 3JIeKTPOHHOH TeXHUKH, 0003HaYeHNEM UX B
KOHCTPYKTOPCKOM HOKYMEHTAIIUH.

MecTo pucuuniavHel B CTpykType OII1

HOucnunnvHa «KOMIOHEHTH 371eKTpPOHHOU TexHUKK» B1.0.15 gBnsgercsa ogHOU U3
OUCHUININH 0043aTeNbHON YacTH y4eOHOro ImjaHa INOATrOTOBKM OaKallaBpuaTa IO
HanpaBieHuio «11.03.04 OIeKTpOHUKA U HAHO3JIEeKTPOHUKa». M CXOOHBIU YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU [OJXKeH 00jlagaTh CTYNEHT, MPUCTYNas K U3y4YeHUI0
OAaHHOW OUCHUIIIUHEI, ONpPeAenseTcs U3y4YeHHEeM TaKuX OUCHUIIINH, KakK «Briciias
MaTeMaTHhKa»; «Ou3uKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

Hpouecc N3y4YeHUud JUCHUIIIIMHEL HAIIPABJIEH Ha (bOpMI/IpOBaHI/Ie ClIeJyIOoIInX KOMHeTeHI_II/II;I:
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B cootBeTctBuE ¢ PTOC:

- Cnoco0eH caMOCTOSTeIbHO IIPOBOOUTH 9KCIIePUMEHTaJIbHEIE UCCIIeJOBAHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHUEMbI 06pa00TKY U MPeCTaBIeHNs MONTyYeHHbIX faHHbIX (OITK-2)

- CrmocobeH IpUMEeHSITh METO/IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHaIu3a U IPeiCTaBIeHNUs B
TpebyemoM popmaTe nHGOPMAIUK U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHAIX, cOOIIofas mpu
3TOM OCHOBHBIE TpebOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTu (OITK-3)

CopepxkaHue OUCIUTIINHEL

P 1 KTPUYECKUe U KTPOHHBIE KOMIIOHEHTEI
JNEKTPUYECKHE U 3JIEKTPOHHBIE KOMIIOHEHTEI

Paspen 2. [TaccuBHEBIE 37IeMEHTH PagN03I1eKTPOHHBIX YCTPOUCTB
[TaccuBHEBIE 37IEMEHTH PafN03IeKTPOHHBIX YCTPOUCTB

Pasgen 3. AKTUBHEIE 37IeMEHTHL PAIX03IeKTPOHHEIX VCTPOUCTB
AKTUBHBIE 3JIEMEHTHI Pafi03IEKTPOHHEIX YCTPOUCTB

OO6I1mast TPYAO0EeMKOCTD TUCITUIIIHHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTaAlUN

3auer

b1.0.17 TeopemuueckKue 0CHO8bl paduomexHuUKu

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpernomaBaHus QUCHUILINHEL «TeopeTHuyecKrue OCHOBH PATUOTEXHUKH»
SIBIISIETCS:

OcBoeHUe OCHOB TEOPUHU NeTEPMUHUPOBAHHBIX CUTHAJIOB, METOMIOB aHAIM3a
JMHENHbIX ¥ HeJTMHEeNHBIX IIellel, MPUHIUIIOB IIOCTPOEHUS U PYHKIIMOHUPOBAHUS
PA3IMYHAIX YCTPOMCTB, UCIIOIL3YEMEIX B COCTaBe PAOUOTEXHUYECKUX CUCTEM.

MecTo pucuuniavHel B CTpyKType OI1

IMucuunnuHa «TeopeTruyeckre OCHOBH pamuoTexHuku» B1.0.16 aBnsgeTcsS OOHOU M3
OUCIHUIININH 00s3aTeIbHON YacTH y4ueOHOTro IjlaHa IMOATOTOBKM OaKallaBpuaTa IO
HanpaBneHuio «11.03.04 OSeKTpOHMKA U HAHO9JEKTPOHUKa». M CXOOHBIM YPOBEHb
3HAHUM ¥ YMEHHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3YYEHUI
DaHHOW OUCIHUIIUHB, ONpedensieTcid H3yYeHHEeM TaKUX [OUCHUINIHNH, Kak
«TeopeTudyeckrue OCHOBH 93JIEKTPOTEXHUKHU»; «Teopus BepPOSITHOCTEHU U
MaTeMaTHYecCcKas CTAaTHCTHKaA».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- Cnoco0eH caMOCTOSITEIbHO IIPOBOUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEMHEI 00Pab0TKY U IIPeNCTaBIeHUS MONTyYeHHBIX JaHHBIX (OTIK-2)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. PagnoTexHru4YecKre CUTHAIBL U YCTPOMCTBA.
PaguoTtexuunueckue cUrHasbl. PaguoTexumnueckue lenu. PaguoTexHudyecKue CUCTEMEI.

Knaccudukanuus paguoTexundeckux cucteM. CTPYKTypHasl cxeMa CUCTEMEI Tepeayuu
nHopmanuu. IIpobmemsl obecrneyenus: 3PpPeKTUBHOCTH PATUOTEXHUYECKUX CUCTEM

P 2. CBONCTB TEePMUHVPOBAHHBIX CUTHAIOB

MaTemaTu4yecKue MOOeNIN CUTHAIOB. MaTeMaTU4eCKue MOeNyd curuanoB. Kinaccudpukanus
CUTHAJIOB.YIIpaBnswire (MOgyIupyolre). BEICOKOYaCcTOTHBIE HEMOAYINPOBAHHbIE CUTHAJIEL.
MopynupoBaHHBIE CUTHAIIH (paguoCUTrHak). [IpuMepsl HEKOTOPBIX CUTHAIOB, UCIIOIb3yEMEIX B
pafuoTeXHUKe. XapaKTEPUCTUKU CUTHAJIOB. ['eoMeTpuieCcKre MeTOb B TEOPUU CUTHAJIOB
Paspen 3. CekTpanbHBIM U KOPPENAIAOHHBINA aHAIN3 CUTHAJIOB

O6o6mmenHtit psag Oypbe. CucTeMa OpTOroHaNbHBEIX GyHKIMIM U psig Oypre. CBoiicTBa
00001meHHO0TO0 psifa Pypbe. [apMOHUYECKHU CIIEKTPaIbHEIA aHANTKM3 TePUOOUYECKUX CUTHAJIOB.
Tpuronomerpuueckas ¢popma psaga Oypre. ClIeKTphl YETHHIX U HEUYETHHIX CUTHAJIOB.
Kommnnekcras gpopma psaga Pypee. ['padprueckoe npencTaBieHne CIEKTpa IePUOgAUYECKOT0
curHasa. 'apMOHUYECKUM CIIeKTPaJIbHBIM aHalu3 HEIePUOANYEeCKUX CUTHAJIOB. ClleKTpasibHas
XapaKTepUCTUKa HETIePUOJUYEeCKUX CUTHAJIOB. AMIITUTYOHBIY U (Da30BHIN CIIEKTPHI
HeIepuoguieckoro curiasna. CrekTpasnbHas IMJIOTHOCTb YETHOT'O0 ¥ HEUETHOT'0 CUTHAJIOB.
OTnuyus crekTpa NepUOOUYEecKOro CUTHAJIA OT CIIEKTPa HeIepUOOuYeCcKoro CUTHAa.
CsoiicTBa npeobpa3oBanust Oypre. OnpeneneHue CIIEKTPOB HEKOTOPHIX CUTHAIOB. CIIeKTP
K0JI0K071000pa3Horo (rayccosa) uMnysibca. CneKkrpasnbHas MIOTHOCTE - QYHKIUU. CIEeKTp
GYHKIIMY eIUHUYHOTO CKayKa. CIIeKTpP IMOCTOSTHHOTO BO BpeMeHM curHana. CIekTp
KOMIIJIEKCHOM 3KCIOHEHTH. CIIEKTP rapMOHUYECKOTo curHana. CeKkTpanbHas MI0THOCTh
MIPSIMOYTOJILHOT'O BUAEOUMITyIbca. CrieKTpasbHas IJI0THOCTD ITPOM3BOJILHOTO IIEPUOANYECKOTO
curHana. CnekTpanbHas MIOTHOCTh CUTHAaa BUAa Sin X/X. KoppensuoHHbIM aHaIu3 CUTHAJIOB.
O61mue monoxeHusi. CBOMCTBa aBTOKOPPEIALMOHHON GQYHKIMYM. ABTOKOPPENSIMOHHAS QYHKIUS
IIePUOAUYECKOT0 CUTHAIA. ABTOKOPPEIIMOHHAs QYHKIMS CUTHANIOB C IUCKPETHOU
CTPYKTypou. B3auMokoppendanuoHHasa GyHKIUS CUTHANOB. [IpefcTaBnenne nepuoguieckoro
CUTHaJa. DHEPTreTUYEeCKUY CIIEKTP U aBTOKOPPEIAINOHHAasA GYHKIUSA CUTHana. [JuCcKpeTu3anus
¥ BOCCTAHOBJIEHHME CUTHAJIOB I10 TeopeMe 0TCUeTOB. TeopeMa KoTenbHUKOBa. [JUCKpEeTU3aLUSA
CHTHaJa C KOHEeYHOU OJINTeNbHOCTEI0. CIIEKTP AUCKPETU3NPOBAHHOTO CUTHAJIa

Pasmen 4. O6mue cBeeHNs 0 PagUOCUTHAIAX

Paguocursanel ¢ aMIIUTYQHOU MOOYJIALUend. AMIUTUTYAHO-MOLY/IMPOBaHHEIE CUTHAJIHL.
CrnekTpasnbHbY aHanmu3 AM-cursanos. BekTopHOe NpefcTaBieHye CUTHala C aMIIUTYJHOU
Mopynsuuen. JHepretuka AM-curHana. banancHas aMnnutygHas Mogynsanusa. OgHOIONIOCHAsS
Monynsauus. PamrocurHarnisl ¢ yrinoBoi Mmogynsiueii. Obume cBefeHust 00 YTI0BOM MORYISLIUHN.
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da3zoBas mopynauusa. YactoTHas Monynanus. CleKTpalbHbI aHalu3 CUTHAJIOB C YIJI0BOU
MOOynsALyen. YrioBasd MOOYJIALMS [IOJIMTaPMOHNYECKUM cUurHanioM. CpaBHEHME aMIIJIATYIHOU,
($ha30Boil ¥ YaCTOTHOU MOAynAnui. UMnynbCHas MOAYIALus. Bugsl UMIyIbCHOU MOV,
CnekTp KonebGanuit mpu AUUM. ViMmynbCcHO-KofoBas (udpoBast) MOOyISALKs. Y3KOII0JIOCHEIE
curHasnsl. O61rue cBefeHus 00 Y3KOIOJIOCHEIX CUTHaNaX. AHaIUTU4YeCKu curian. CBoMCTBa
aHaAJIMTHYECKOr'o CUTHala

Pasgen 5. JInHeliHbBIe PagOTeXHUYECKHE IIeTU U UX XapPaKTEePUCTUKH

JIuHelHbIE PAIMOTEXHUYECKHE 1IeNH U UX XapaKTepucTuku OOIMe CBeOeHus 0 TMHEWHBIX
rensax. OCHOBHBIE XapaKTePUCTUKY TMHEWHBIX Iellell. XapaKTEePUCTUKH B 4YaCTOTHOX 06J1acTH.
BpemenHble XxapakTepucTuku. [uddepeHupyonas 1 UHTeTpupyomas Lelm.
HOuddepennupyiomas nens. MaTErpupyomas memnb. PuabTp HUKHUX 9acTOT. [lapaienbHbIN
KoJiebaTenbHEIA KOHTYD. Ycunutenu. [IIupoKOIONIOCHbIHM YCUTUTEb. Pe30HAHCHBIN YCUTTUTEb.
JIuHelHbIE PAIMOTEXHUYECKHE LIeNH C 00paTHOM CBA3bI0. YacTOTHAs XapaKTePUCTHKA IIETIH C
oOpaTHOU CBa3bI0. CTabunu3auus KoapduimenTa ycunenus. Koppekiusa aMIiuTygHo-
YaCTOTHOM XapaKTepUCTUKHU. [lofaBneHre HeMMHENHBIX UCKaXKeHUU. YCTOMYUBOCTD LIETIer C
00paTHOM CBSI3LIO.

P MeTonpl aHAIK MHEeWHEIX IIellen

ITocTaHoBKa 3amauu. TOYHBEIE METOOB aHAIM3a IMHEWHEIX Henei. Knaccuyeckui MeTof.
CnekTpanbHHHN MeTon. BpemenHo# MeTon. [IpubnuKeHHEIe METOMIB aHAIM3a THHEWHEIX IeTel.
[TpubnuKeHHbIN CIIEKTPAIbHEIN MeTO. MeTon KOMITJIEKCHOU orubatorneit. MeTon MTHOBEHHOM
4acTOTH. [IpoxoxkaeHre aMIITUTYIHO-MOY/IMPOBAaHHOTO CUTHAJIA Yepe3 u30upaTelbHYIO Iellb
Paspmen 7. HennHelHbIE DaIUOTEXHUYECKHE NN U METOIH UX aHaIn3a

CBoiicTBa U XapaKTePUCTUKK HEJIMHEHHEIX 1erel. CIIocoOB! almmpoKCUMaIuy XapaKTePUCTUK
HEJIMHEWHBIX 3JIEMEHTOB. ANIIIPOKCUMALUS CTEIIEHHBIM II0JIMHOMOM. KyCcO4YHO-T1MHenHas
ammmpoKcuMaIiys. MeToabl aHaIKu3a HeMTMHeWHHIX 1enel. Obiiee pelleHre 3agadyy aHalIn3a
HenmumHeWHOoU 1enu. OnpeneneHne CIIeKTpa TOKa B HEIMHEWHOW I[eIIH IIPU CTEIIeHHOU
anmpoKCUMAIIMK XapaKTEPUCTUKYU. [apMOHMYECKHM CUTHAI Ha BXOoAe. burapmMoHuyeckuu
CUTHaN Ha Bxope. OnpefneneHue ClieKTpa TOKa B HEeTMHEMHOU IIeNH IIPU KyCOYHO-TMHEUHOU
anImpoKCUMAIIUU XapaKTEPUCTUKH

Paspen 8. HenuHeliHble TpeoOpa30BaHus CUTHAJIOB

HenuneliHoe pe30HaHCHOE YCUJIEHUE CUTHAJIOB. YCUJIEHUE B TMHENHOM peXuMe. YCuaeHue B
HeJIMHEWHOM pexXuMe. YMHOXKEeHNe YacTOThl. AMINIUTYAHas Moxy nsaius. O0mre cBegeHus 06
aMIIUTYOHOU Mopynsiuuu. CxeMa U peXrUMbl PaO0Thl aMITUTYJHOTO MOIYJISITOPA.
XapaKTepUCTUKU aMIJIUTYTHOTO0 MOZY/IATOpa. balaHCHBIM aMIIUTyIHBIA MOOYJISATOP.
AMnnutynHoe geTeKTupoBaHue. OO1Me CBeIeHUs 0 JeTEKTUPOBaHUU. AMITTUTYIHBIN TETEKTOP.
Brinpsimnenue Konebauuit. O0IIME CBEOEHUS O BRIIPSIMUTENSIX. CXEMBI BHIIPSIMUTEIEH.
Yrnosas mogynsuus. O61Ire TPUHIMUIIE TOJTyYEeHUS CUTHAJOB C YTI0BOM Momynsiuei. ®a30Brie
MOOYAATOPEL. YaCTOTHBIE MOAYISATOPHL. [leTEKTUPOBaHKE CUTHAIOB C YITI0BOM MOOYISIMEN.
OO11I1e TPUHLIKITE JeTEKTHPOBAHUS CUTHAJIOB C YTIIOBOM Mopaynsiueii. ®a30Bble JETEKTOPHL.
YacTtoTHBIE HeTeKTOPHL. [IpeoOpa3oBaHue YaCTOTH. [IPUHITUIILI TPe0OPa30BaHUS YaCTOTHI.
CxeMmnl mpeobpa3oBaTesiei 4aCTOTH

OO1mast TPyA0EMKOCTDb AUCIUIIIIMHEL
72 gac(os), 2 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

3auer
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b1.0.18 CxemomexHuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUILINHEL « CXeMOTEeXHUKa» SIBISIETCS:

M3ydyeHue U OCBOEHUEe METOMIOB Peann3aliy COBDEMEHHEIX CXeMOTEXHUYECKUX
peleHnit 1 0COOEHHOCTEN TIOCTPOEHUS CXEM aHaJIOTOBBIX U aHAJIOT0-IIM(POBHIX
37IeKTPOHHBIX YCTPOMCTB, OCYIIECTBIMIOIINX YCUIeHne, Ipeobpa3oBaHue U
(GUIBTPAIKI0 CUTHAJIOB.

MecTo pucuuniavHel B CTpykType OII

IOuciunnania «CxeMmoTexHuka» 51.0.17 aBisieTcsT OOHON U3 OUCIIAIUIMH 00513aTeJIbHOMI
YyacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa 1o HampaBieHuio «11.03.04
ONeKTPOHUKA ¥ HAHOIJIEKTPOHUKa». MCXOOHBIM yPOBEHb 3HAHUU U YMEHUU, KOTOPEIMU
monxeH ob6nmamaTh CTYOEHT, NPUCTyMmas K M3YYEHUIO JAaHHOW OUCHUIIIUHBH,
ompefenseTcd U3y4eHUEeM TaKUX OUCLUNNNH, KaKk «KOMIOHEHTH 3JIeKTPOHHOU
TeXHUKU»; «OCHOBBHI KOHCTPYHMPOBAHUS U TEXHOJIOTMU IIPOU3BOLCTBA 3JIEKTPOHHBIX
CpencTB»; «TeopeTudyeCcKre OCHOBHI 9IEKTPOTEXHUKU»; «DU3UKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH caMOCTOSITETbHO IIPOBOAUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCIIOIb30BaTh
OCHOBHBIE ITpHEMHI 00PabOTKY U IIPeNCTaBIEHUS MONTyYeHHBIX JaHHBIX (OTIK-2)

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUYN U
HCIIONIb30BaTh WX [IJISI pPellleHus 3amay npodeccruoHanbHou gestenbHocTy (OITK-4)

CopepxkaHue OUCIUTIIMHEL

P 1 HOBHBIE TeXHUYECKHE [TOKA3aTeIN 1 XapaKTePUCTUKHN YCUINTEIbHBIX YCTPONCTB
ne4yeHWe JTHHEHHOT JKMMa UX THI

HasHaueHue u Kiaccu(uKalis aHaIOTOBLIX YCTPOMCTB yCUIeHUs U TpeoOpa3oBaHust CUTHATIOB.

[Ipouecc ycunenus, CTPYKTYpHas CXxeMa YCUJIUTENIS, 9KBUBAJIEHTHBIE CXeMbl HCTOUHUKOB

CUTHaJa ¥ Harpy3ku. OmnucaHue B YaCTOTHOM U BpeMeHHOM o0nacTsax. KoadgduimeHT nepegaun

10 HAIPSKEHHUI0, TOKY, MOIIHOCTU. BXOgHOE U BEIXOOHOE COIPOTUBIIEHUST aKTUBHOTO

yeThpexmnoaocHuKa. Koapduiment HenuuenHbX ucKaxenui. AUX u @YX koaddunmrenTa

ycunenus. [lepexogHasi xapaKTEPUCTHUKA YCUIUTENS U ee UCKaXKeHU.

Paspen 2. OkBUBaJeHTHBIE CXEMEI ¥ VCUJIEHWEe CUTHAlla

VpeanbHble aKTUBHBIE YETHIPEXIIOMIOCHUKY. 3aBUCHMble UICTOYHUKY KaK MOJe/IN TPaH3UCTOPOB

U OIlepalMOHHBIX ycunuTenei. CxeMOoTeXHUYeCKas peanu3alus 3aBUCUMBIX UICTOYHUKOB.

CxeMbl BKJTIOUEHHS, 3aMellleHNs, 9KBUBaJIEHTHHIE TapaMeTPH ¥ MaTPUIIbl OUTIONSAPHBIX U

MIOJIEBBIX TPAH3UCTOPOB. YaCTOTHEIE U BPEMEHHBIE XapaKTEPUCTUKHU YCUTIUTETIEH, UX
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B3aMMOCBs3b. CxeMa 3aMellleHusl TPaH3UCTOPHOT0 KacKazia C 00IUM SMUTTEPOM, 00IIUM
KOJJIEKTOPOM, 0011est 0a30i. CxeMHl 3aMeIleHusT KaCKaloB Ha ITOJIeBBIX TPAH3UCTOPaX.
BrnusiHve napa3uTHEIX eMKOCTEe! Ha YaCTOTHEIE XapaKTePUCTUKY ycuneHus. dpdekt Mumnnepa.
MHorokackafHble CXeMBl YCUTIUTENIeY Ha OUIIOJIAPHLIX U MTOJIEBEIX TpaH3ucTopax. Koppekius
YaCTOTHBIX XapaKTEPUCTUK.

Paspmen 3. OGpaTHas CBA3b B 3IEKTPOHHBIX YCTPOMCTBAX

Ompepenenue, BUAB 00paTHOM CBS3H, CTPYKTypHas cxeMa ycunutens ¢ OC. KonryecTBeHHas
ouenka OC. [TetneBoe ycunenue. YaCTOTHEIE XapaKTePUCTUKY IIETIIEBOr0 ycuneHus. [loasaTue
ycrouuusoctu ycunutens ¢ OC. Kputepuu Havikucra. [luarpamMmmsl Bopme. 3anace
ycrouuuBocTu. MakcumansHass OOC. Bnusaue OC Ha BHelllHVe U BHYTPEHHUE LIYMEI U
HeJIMHelHbIe UCKaXeHusa. YacToTHRE xapakTepucTuku ycunurtensa ¢ OC. Onpepnenenue
BXOIHOTO U BRIXOIHOTO conpoTtuBnenuu ycunutens ¢ OC. Crtabunu3anus pabodyei TOYKU C
TIOMOII[bIO OTPULIATEIEHOM 00pPaTHOM CBA3U. OMUTTEPHAsA U KOJUJIEKTOPHAs CTabuin3aius.
Pasgen 4. QyHKIMOHaIbHEIE V3Bl HA 0a3e MHTErPabHBIX CXeM

HasHaueHue, CBOMCTBa U CTPYKTYpa UHTETPAJILHOTO ONEPAllMOHHOTO YCUIIUTEIS.
[Tpunimunuansaasa cxema OY. BxogHou guddepeHnnanbHei Kackan. KackogHas cxema.
TokoBOe 3epKaso. YIpolleHHas 9KBUBaJleHTHAsA CXeMa 3aMeIlleHUs ONepPaluoOHHOT0 YCUTATEIA.
Koppexkuus gyacToTHBIX XapakTepuctuk, Bnusane OOC. UHTerpaTop, auddepeHIaTop,
cymmatop. Kommapartop Ha 6a3e OY. Henunetinbie aneMenTs B et OOC QY. Ipernu3uoHHbIT
BBHIIPSIMUTEh, TUKOBHIM JETEKTOP CUTHAJIOB, CXeMa BEIOOPKU-XpaHeHus. JlorapudpMuyeckuit u
9KCIIOHEHUIUAJIbHBIYA YCUNTUTENb. [lepeMHOXKUTENL CUTHAIOB. CxeMa BhIOOPKU-XpPaHEHUS U
aHasoro-uudpoBoro mpeodpasoBanus. Pacuer cxeMm Ha OY B muamna30He HU3KUX YaCTOT.
YacTtoTHbIE XapakTepucturu OY.

OO11ast TPYAO0EMKOCTD OUCLUTIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3augeT. KypcoBou MpoeKT

b1.0.19 OcHo8bl KOHCMPYUPOBAHUS1 U MEXHO/102UU NPou3e0dcmea 3/1eKMmpOHHbIX
cpedcme

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbo mpenofgaBanus GUCHUIINIUHLL « OCHOBEL KOHCTPYUPOBAHUS U TEXHOJIOTUU
IIPOU3BOLCTBA 3JIEKTPOHHEIX CPELCTB» SABJIAETC:

dbopMupoBaHe 3HAHUM 0 METOAaX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TEXHOJIOTUU
M3TOTOBJIEHUS 3JIEKTPOHHBIX CPEeACTB (IC) pa3snuyHOro Ha3HA4YeHUS U Pa3JIMYHBIX
CTPYKTYPHBIX YpOBHeH, 3amiuTe PAC 0T necTabunu3upylomux GakTopoB C
MCII0/Ib30BaHUEM MH(POPMalMOHHLIX CPEACTB IPU 00eclieYeHNN 3aflaHHbIX II0Ka3aTesnen
KayeCTBa U3[enusi, Tpe0oBaHUM HaJE€KHOCTH, SPTOHOMUKHY U [IU3akHa.

MecTo pucuuniauHel B CTpyKType OI1
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HOucnunnuaa «OCHOBE KOHCTPYUPOBaHUSA U TEXHOJIOTUU MPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» 51.0.18 siBngeTcss ogHOW M3 OUCHUIIIMH 00s3aTenbHOM YacTU y4eOHOTO
njiaHa MOATOTOBKM OakKanaBpuaTra mo HampaBneHuio «11.03.04 OnekTpoHHKa U
HAHOJJIEKTPOHUKA». VM CXOOHEIN ypOBEHb 3HAHUU U YMEHUU, KOTOPHIMU [LOJIXKEH
obnamaTh CTyHEeHT, MPUCTyNas K W3yYeHUI0 NaHHOU OUCIUMJIUHBI, ONpefessieTcs
U3y4eHUEeM TaKuX [OUCLUIINH, KaK «Bricitagd MarteMatuka»; «VHXeHepHasd U
KOMITbIOTepHas rpaduka»; «Pusnukar.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX WH(POPMAI[HOHHBIX TEXHOJIOTHH U
HCIIOJIb30BaTh WX [JISI pellleHus 3afay npodeccruoHanbHou gestenbHocTy (OITK-4)

CopepxkaHue OUCIUTIINHEL

Pazpen 1. Bremenue.

KV3HEeHHbIN UMUK u3genus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS. DBOJIOLSA
KOHCTpYKUuu IC. OCHOBHBIE 3alauyl [IPU IIPOEKTUPOBAHUY KOHCTPYKIIMHU 3JIEKTPOHHBIX
CPefCTB.

Pa3 2. Knaccudukalysg COBpeMEeHHBIX 91eKTPOHHBIX CPEICTB

Knaccudukaruy IC Mo Ha3HaYEHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKH.
KaTeropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTHU3aIdsa IPU IPOEKTUPOBAHUN SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. Cuctemsl cTaHmapToB. OcHOBHEIE onoxeHusa ECKI, ECTI, ECTIIIL.
[TonaTus yHUUKAIMY, TUIIN3alUH, CTAaHOapTU3aliy, TapaMeTpU4YeCKUX U Pa3MepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U IIEPOXOBATOCTH.

Paspen 4. CuCTeMHBIY TOOXOM IPU IPOEKTUPOBAHUHY 3IEKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTDPYKIIMY 31€KTPOHHBIX CPeICTB. MOOYIbHBIY NPAHLINI KOHCTPYUPOBAHUS 3JIEKTPOHHBIX

CpelICTaB
CyIIHOCTh CUCTEMHOT0 ITOAX0a MPU MPOEKTHPOBAaHUU 3JIEKTPOHHHIX cpeAcTB. O0o0ImeHHas

CHACTEMHas MOAeJIb KOHCTPYKIUY 3JIEKTPOHHBIX CPELCTB. YPOBHU pa3ykKpynHeHus. Hecymue
KOHCTpPYKUIUH. ba30Bble Hecylye KOHCTPYKIUU. Pafili031eKTPOHHBIM MOTYIb.
KOHCTPYKIIMOHHBIE CHCTEMBI.

Paspmen 5. [TepcuekTuBHEIE MeTOOH GOPMO00OPA30BAHKA HECVIIUX KOHCTPYKIINT

Hecymue KOHCTPYKIIMK M3 TUCTOBOr0 MaTepHrana. Hecyire KOHCTPYKIIMY BBIIIOTHEHHEIE
nuTheM. TeXHOIOoru4yeckre 0COOEHHOCTH U3TOTOBIEHUS HECYIITUX KOHCTPYKLNM 1 TepeOoBaHus
K KOHCTPYKLIMSM B 3aBUCUMOCTH OT METOHa U3TrOTOBIIEHUS.

P KTPHUYECKHU VHEHUS B KOHCTPYKIIUIX KTPHUYECKUX B

OcHOBHEIE TTOHSATHS. [Ie9aTHHIM MOHTaXK. TeXHOIOrHYeCKUM CIoco6 CO3mMaHus 3eKTPUIECKUX
COeIMHEHUM.

P 7 HUT KTPOHHBIX TB OT TaOKUIN3KU X GakTOpOB HKa KauecTB
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KOHCTPVKIINH,
ObecmeyeHue TEIJIOBOTO PeXKMa. 3allluTa OT MeXaHUYeCKUX BO3MeHCTBUM.3alUTa OT

KJIMMaTU4YeCKuX BO3MeicTBUCUCTEMHBIE KDUTEPHUY TEXHUYECKOTI'0 YPOBHS U KauyecTBa
37IEKTPOHHBIX CpefCTB. Mcronb3oBaHue NHGOPMAIIMOHHBIX TEXHOJIOTHI IIPU TIPOEKTHPOBAHUM
37IEKTPOHHBIX CPEICTB. DPrOHOMHUKA U AU3alH KOHCTPYKLIXM 9JIEKTPOHHBIX CPEICTB

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3auer

B1.0.20 MukponpoueccopHblie ycmpolicmea

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHE « MUKPOIIPOIIECCOPHEIE YCTPOUCTBA»
SIBIIIETCS:

dbopMupoOBaHUE y CTYIEHTOB IPodheCcCHOHATbHOM KOMIIETEHIIUN B 00/1aCTH
MHKPOIIPOLIECCOPHBIX YCTPOKUCTB, YTO IIO3BOJIUT UM ITPOEKTUPOBATh YCTPOMCTBA M10601
CTeIleHU CII0KHOCTU COBPEMEHHLIMU METOHOAMH.

MecTo pucuuniauHel B CTpyKType OI1

HucnunnuHa «MukpompoueccopHeie yctpoucTtBa» B1.0.19 saBnsercs ogHOU u3
OUCIHUIININH 0053aTeIbHON YacTH y4ueOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuio «11.03.04 OSIeKTpOHMKA U HAHO9JIEKTPOHUKa». M CXOOHBIM YPOBEHb
3HAHUM U YMEHUW, KOTOPLIMU MOJIXKeH 00jlagaTh CTYNEHT, MPUCTYIas K U3YYEHUIO
OaHHOM QOUCLUIJIMHEI, ONpeAensieTCcs H3y4YeHHEeM TaKuX OUCLUIJIKH, Kak
«Nudpopmatnka»; «KOMIOHEHTH 3JIEKTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMHUPOBaHuE CIIeAyIOMNAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH IOHMMATh IPHUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIOIb30BaTh UX IJIS peleHus 3agayd nmpodeccuonanbHor mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI
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Pasgen 1. Beenenue.

CTpyKTypa MHKDPOIIPOLIECCOPHOM cucTeMbl. Ha3HaueHue 6710K0B cucTeMbl. OCHOBHBEIE 371€MEHTHI
OJ151 BBITIOJTHEHUS QYHKIIMM CUCTEMBL. MX CTPYKTypa ¥ OCHOBHBIE (DYHKITUH.

P 2. KoMOVHAIMOHHLIE ITH BEI TPOMCTB

Omnpepenenue KIIY. OcHoBHBIE TPUHIMITE cuHTe3a. Komompeobpasytomue KILIY: memudpaTop,
mmmgparTop, cyMMmaTop. PyHKIIMOHAIPHOE Ha3HAYeHKe, TaOIHIBl UCTUHHOCTH.

P KoMOuHalIMOHHEIE 1IN BEI TPOUCTB

KommyTtupytoume KIY. MynbTumnnekcop u geMynbTuniekcop. CuaTe3, 0co6eHHOCTU
(GYHKIIMOHMPOBAHMS, COOTHOIIIEHNE YaCTOT BXOJHBIX U BEIXOMHBIX IOTOKOB MH(DOPMAIUH.
YHuBepcaabHBEIN KOMMYTATOP.

Paspen 4. [locrnenoBaTenbHOCTHBIE ITUPPOBLIE VCTPOUCTBA.

Omnpepenenue IIL1Y. OcHoBHEIE cTpyKTYpHI [ILY. Tpurrep, kak ocHoBa noctpoenus I1LTY.
CTpyKTypa S4eiKu XpaHeHus. [IpUHIUI 3anucu HHPOPMaLU B CHHXPOHHBIA TPUITED.

Pazpen 5. [TocnenoBaTenbHOCTHBIE TUGPOBLEIE YCTPOKUCTBA.

Peructpsl. PerucTpsl ciBura ¥ perucTphl XpaHeHus1 nHGopManuu. PerucTpsl CMeIIaHHOT O TUIIa.
[IpuMepsl IPpUMEHEHNUS PETUCTPOB Pa3/IMYHEIX TUIIOB. KOHEYHEIe aBTOMAThI, CYETUUKU.

Pa3pen 6. YcTpoiicTBa maMaTu

THUIIEL apXUTEKTYPHl MUKPOIIPOLIECCOPHEIX CUCTEM. BHYTpEHHAA [TaMATh CUCTEMEL. AflpecHas
[IaMsTh, TIaMATh C IIOC/Ief0BaTEeIbHEIM AOCTYIIOM, accolaTuBHasA namMATe. CTpyKTypa 1
(GyHKIIMOHUPOBAHME.

Paspen 7. MUKDPOMIPOIIECCOPHL.

Tunel apxuTeKTypsl MUKpoIpouieccopoB. CTpykTypa RISC-nporieccopa. OCHOBHEIE PETUCTPHI,
UX CTPYKTypa ¥ GYHKIMOHAJIbHOE Ha3HaueHrue. KoMaH[Ib TPSIMOM 1 00paTHOM 3arpy3Ku
OaHHBIX.

Pasgen 8. Mukponpoiieccoptl. [1TpepriBaHus.

OCHOBHEIE peKUMEI 00MeHa B cucTeMe. [IpeprIBaHus: THII IPEePHIBAHUM, OCHOBHEIE IeHCTBUS
IpolLeccopa Mpu MOCTYIJIEHUU Kofa npepbiBaHusd. [I0HSATHE BeKTOpa IpephiBaHus. ANlapaTHbIe
MIpephIBaHUS, KOHTPOJIJIEP IPEPLIBAHUN.

P TPOMCTBA BBOIA-BLIB

BryTpeHnHue napamienbHble nHTEpdelce. CTpykTypa u dyarurorupoBanre UART. CtpykTrypa
USB, ocHOBHEBIE TUIIH TaKeTOB U nepeckUioK. MaTepdetice SPI u [2C.

P 10. IIporpaMMHUpPYEMEI THYeCKNe NHTeTPaJIbHbIe CXEMEI

[Ipennoceiku co3ganus [TJIMC. OcroBHble Tumnsl [IJIMC. CPLD - cTpyKTypa ¥ NPUHLKI
dbynkuronupoBanus. FPGA, 3Bomonus, CTPyKTypa OCHOBHBIX 0110K0B cxeM FPGA mocnegHux
[IOKOJIEHUU.

OO11ast TPyA0EMKOCTD OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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b1.0.21 OpeaHu3auus u ynpaeseHue npeonpusimusamu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHL «OpraHu3allis U yIIpaBleHue
IPEeNNPUATUIMU» SIBISETCS:

M3y4eHNe TeOPETUUYECKUX OCHOB U MOJTyYeHNe MIPaKTUYEeCKNX HaBLIKOB B 0071aCTH
OpraHU3alluy ¥ YIIPaBlIeHUS MPENIPUITUSIMY (OpraHu3alusiMu), IpuoOpeTeHne
CTyAeHTaMH{ KOMIIJIEKCHBIX 3HAHUU O MMPUHIUIIAX U 3aKOHOMEPHOCTSIX
(GYHKLIMOHUPOBAHUS OpPraHu3allii KaK X035MCTBEHHOU CUCTEMBI, 0 METOax
yIIpaBIeHUS OesATeTbHOCTHIO M PECYpPCaMM OPraHU3alliy B I[e/ISIX IIOBHIIIIEHUS €€
3(pHEeKTUBHOCTH.

MecTo pucuuniusel B CTpykType OI1

Hucuunnuaa «Opranu3anus U ynpasienue npepnpuatuaMmu» b1.0.20 gBnsgeTcs ogHOU
M3 OUCHUIINH o0si3aTeNnbHas 4acTh y4eOHOTO IJlaHa MOATOTOBKMU OakaaBpuarTa IO
HanpasjieHuio «11.03.04 DneKTpOHMKA U HAHO3JIEKTPOHUKa». MCXOOHBIM YPOBEHD
3HAHUM U YMEHHUU, KOTOPLIMU AOJXKeH 00jagaTh CTyAEHT, MPUCTyNas K U3y4eHHUI0
OaHHOU OUCLUIIIMHBL, OIpPefesisaieTcs U3yYeHUeM TaKuX AUCHUIIINH, KaK «OCHOBHI
[eJIOBEIX KOMMYHUKALIUI».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnioco0eH ompenensaTh KPYT 3afayd B paMKaX ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX PEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBEIX HOPM, UMEIOIIUXCST PECYPCOB 1
orpannuyenu (YK-2)

- Cnoco0eH OCYIIECTBIAThL COIIMAIbHOE B3aUMOMIEMCTBHE U PEaTu30BLIBATh CBOIO POJIb B
koMmaHnge (YK-3)

- Cnoco0eH mpuHUMaTh 000CHOBAHHbLIE SKOHOMUYECKHE PEIIeHUs B PA3JIMUHBIX 00/1aCTsIX
xku3HenesatenbHoctu (YK-9)

- CnnocobeH ¢hopMUpPOBaTh HETEPIIUMOE OTHOIIEHHUE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPU3Ma,
KOPPYIILIMOHHOMY ITOBEJIEHUIO U ITPOTUBOMIENCTBOBATh UM B ITPO(ECCUOHATLHON AesITeIbHOCTH
(YK-10)

CopepxkaHue OUCIUTIIMHEL

P 1 HOCTb U JKaHU raHW3alluy U YIIPaBIeHUS IPeNIpUITHeM

[lonsaTtue «ynpasneHue». B3auMOCBA3b IOHATUN «yIIpaBIeHUe» U «MeHEeIXXMEeHT». YIIpaBieHue
Kak QyHKUIXA U Ipouecc. Bupbl ynpaBneHuecKon geaTenbHOCTH. OCHOBHEIE QYHKIUU
yIpaBjieHUs. YIIpaBileHUe KaK UCKYCCTBO. YIIpaBjleHUe KakK HayKa. YIIpaBjleHre OpraHu3aluen
Kak anrapar yIpaBeHus.
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Pa3pen 2. TeopeTuyecKue OCHOBEI YIIDABIIeHUS
9BoIIOLMSA yrpaBiaeHYyeckou MeIicd B XX Beke. IlIKoa Hay4yHOTro yripaBieHus. [I[puHIUIIEL

HayuHoro MeHemxmeHTa @.Y. Teinopa. Knaccuueckas (aiMuHHACTpPaTUBHAS) 1IKONIa. Hay4uHble
npuHIUIH yrnpasiaeHus A.®anond. [1IKona yemoBe4eCKUX OTHOLIEHUH U TOBeeHUeCKUX HayK.
Barnspbl Ha ynpaBieHue B paMKaX «3aMKHYTOM» CHUCTEMBI. JBOJIIOIUS TEOPETUUYECKUX OCHOB
yIIpaBJIeHUs BO BTOPOU MOJI0BMHE XX BeKa. Teopuu MpUHATUSA PELIeHNN U KOITUYEeCTBEHHOT 0
noaxona. CUTyallMOHHBIY ITOOXOM K yIIpaBieHuI0. Teopus cTpaTeruu. Teopuu MHHOBAIUY U
JIOEepCTBa. B3rnsagel Ha yIpaBieHue B paMKaX «OTKPBITOW» CUCTeMbl. PopMupOBaHUE HOBBIX
[IPUHIUIIOB yIpaBieHus. [lelleHTpanu3anus CUCTEMH yipaBieHus. [lonulleHTpuYecKas
CHACTEeMa X0341CTBOBaHUS. CoLKaIbHO OPUEHTUPOBAHHBIE CUCTEMEI.

Pazgen 3. ComepxkaHnue ¥ 0COOEHHOCTH YIPaBIeHYECKOH meaTenbHoCTH. KBannbruKkayuoHHEIE
TpeOOBaHUA K MeHeIKepam

CyIIHOCTD yIIpaBlIeHUS Kak JeITeIbHOCTH. XapaKTepHBIE YePThHl TPyAa MEHEIXKEPOB.
TBOpYecKuii XapakTep yIpaBlieH4eCcKoro Tpyga. OCHOBHOE cofepKaHKe Tpy[da MeHeOKepPOB.
CocraB ¢yHKIMY ynpaBneHus. TpeOoBaHUs, IPeqbABIIEMEbIE K TPodeCcCuOHaTbHON
KOMIIeTeHIY MeHemxkepaM. OCO6eHHOCTH Tpyma MeHenKepoB. Pojib MeHeIKepoB B
opraHu3aiuy. Momenab COBpeMEHHOT0 MeHekepa. Pa3menenue Tpyna B yrnpasienuu. Oburue
(muHeVHBIE) U PYHKLIKMOHANbHLIE MeHemxKephl. CTPYKTYPHOE pa3fefieHue Tpyda B YIIpaBIeHUH.
BepTukanbHOe pa3pesieHue TpyHda. YPOBHU yIpaBieHusd. LleneBble OpUEHTUPH MEHEeIKEPOB
BepxHero ypoBHsA. OCHOBHBEIE (GYHKIIMY MeHEeIKePOB CPedHEero ypoBHs. [TIoTHOMOYHUS U
(GyHKIIMU MeHe[KepoB IEPBOro YPOBHSA. [0pu30HTaNIbHOE pa3feneHnnue Tpyna. Kateropuu
yIpaBlieHYecKuxX paboTHUKOB. Koomepalus Tpyna B yIpaBiIeHUH. MeXxaHU3MbI KOOTlepaluu
TpyOa B ynpaBieHuu. KoopauHaius Tpyna B ypaBiaeHun. KomannHas paboTa B yIIpaBIeHUHN.
CyIIHOCTh NOHATUAM «TIPyNIa» U «kKoOMaHAa». TUIIE IPYII B opraHu3anuu. [Ipeumyiectsa
T'PYIIIOBEIX GopM opraHu3anuu Tpyna. IPGeKTUBHOCTD IPYIIOBOM PaOOTHL.

Pasgen 4. OCHOBHEIE TOHATHA IIpOLiecca VIpaBlIeHUs

CywmHOCTS IIpolecca ynpabieHus. CxeMa Iporecca NPUHATUS YIIPaBIeHYeCKUX PelleHuN.
CocTaBHbIE YaCTH IIpoliecca MPUHSITHS yIIPaBIeHUYEeCKUX pelneHuil. [IoHaTus «mnpobaemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmyaupoBaHus mpobdaeM. CyImHOCTb TPOOIEMHON CUTYalIUH.
YyacTHUKM pollecca MpUHATHS pelneHnil. CyObeKTH pelieHus. [IpeuMylecTBa ¥ HeOCTATKH
MHOUBUAYaIbHBIX peleHui. [IpenMyinecTBa U HEOCTATKU T'PYIIIOBOTO IPUHATUS PEIIEHUN.
Buprl pemieHuid B 3aBUCUMOCTH OT CTENIEHU y4YaCTHS [IepCOHaNa opraHu3auuu. [lousaTue
«yTIpaBlieHuYeCcKoe pemieHue». TpeOoBaHUs, IPEObSABISEMEIE K YIIPaBI€HUECKUM PEIIeHUIM.
dakTOpHI, OKa3bIBalOIIKe BAUSHIE Ha yIIpaBlieHYecKue pemieHus. Knaccudukams
yIIpaBJeHYeCKUX pelleHni. [I[porpaMmMupyeMele U HEIIPOrpaMMUpPyeMbIe PeIleHUs.

Pa3pen 5. ba30oBble KOHIENINY ¥ METOOUKY IPUHATHS YIIpaBIeHYEeCKUX PelleHNuN

Ba3oBble KOHIEMIINY IIPOIleCCa MIPUHATHS pellleHu. MHTYUTUBHBIN MTOOXO[ K MTPUHSATHUIO
pemeHuy. PanyonanbHasg MOOEeNb IIpoliecca MPUHSATHSA PelleHni. JTallbl IPolecca NPUHATUS
pelleHny B KI1acCH4YeCKou Moaenu. Lleny 1 KpuTepuu OLIeHKU AelCTBUM. Kputepuu-
OTPaHUYEHUS U KPUTEePUU-onTuMu3anuu. OrpaHu4YeHus B MCIIOIb30BaHUU PalliOHAIbHOU

MO ey NPUHATHUSA pellleHni. ATbTepHaTUBHBIE MOIENIN MIPoliecca MPUHATUS pelleHud. Mopaenb
OTpPaHNYEeHHOU pPaloHaIbHOCTH. YAOBIETBOPUTEIBHOE pelleHe. PeTpocneKTuBHas MOOEeb.
MeTopt! ypaBnenusi. O6IieHaydYHbIe METOOB yIIpaBieHus. CUCTeMHBIN moaxon. KoMIieKCHBIN
nogxon. MopenvpoBaHue. DKOHOMUKO-MaTeMaTUdYeCKe METOObl. DKCIIEpUMEeHTUPOBaHME.
KoHKpeTHO-UCTOpUYECKUY OAX0HA. MeTOoAbl COLMOIOTUYEeCKUX UCCIefoBaHu. MeToabl
yIpaBiieHust QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OPTraHu3anuy. MeTombl BEITOTHEHUS OOIITIX
GbyHKUMY yIpaBlieHusi. MeTonbl perieHus npooieM. [IpuYnHHO-CIIeCTBeHHAS JuarpaMma.
MeTon HOMMHAIBHOU T'PYIINIOBOM TeXHUKHU. [JenbGUCKUN MeTOM. MeToq MO3roBOi aTakKH.
MeTon nepeBa pPeIIeHnn.
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Paspen 6. [InaHvpoBaHWe M CTpaTerus yiipaBleHUs NPeIIpUITAEM
CywHOCTh MJIaHUPOBaHUS B opraHu3anuu. [InaHupoBaHue KaK Ipolecc yrnpasiaeHus. CucreMma

[IJTaHOB OpraHM3alliy. BUabl IIJ1aHOB OpraHu3alyy 10 AJIMTEIbHOCTH IIJIaHOBOTO IIepPHofa.
CoBpeMeHHBIE TOOX0AH K CTpaTeTn4eCKOMY IIJIAHMPOBAHUIO U €70 POIU. BUABI IIJTaHOB 110
YPOBHSAM OPTraHU3alMOHHOIO0 IlaHupoBaHus. llenu opranu3auun. CyIIHOCTh KaTETOPUHU
«MHUCCUs» opraHu3auui. [IpaBuna popmynupoBanus Muccuu. [IoHSITHE «CTpaTerudeckoe
BUpeHune». OnmpefeneHne MOHATUS «1eIn» opraHu3auuu. TpeboBaHUs, yUIUTEHIBAEMEIE IIPU
pa3paboTke 1eseii. Kputepuu Knaccudukaiuy 1 IpynnupoBKY Lenel. [lepeBo 1enen
opraHu3anuu. [IpUHIIUNIE TOCTPOEHUS AepeBa Lened. CucTeMa yIpaBaeHUs 110 LeIM.
[TprHUUIEL CUCTEMBI YIIPABIEHUS 110 LeIAM. JTallbl IPoLiecca YIpaBIeHUs 10 LeJIsM.
Konnennus ynpasieHud o pe3yabTaTaM. [IperMyliecTBa 1 HeJOCTaTKU CUCTEMEL YIIPaBIEHUS
o uensaM. CtpaTterus opranusanuu. OnpeneneHue MOHATHAS CTPATeTUU. OTalbl U 3JIEMEHTHI
MOMENU CTPAaTEeruyecKoro yrpaBiieHus. AHanTuTU4YecKas paboTa rmpu BeIOOpe ¥ 000CHOBAHUU
cTtpateruu opranusanuu. SWOT-ananu3 u matpuua BKI'. UHCTpyMeHTEI peanu3anuu
CTpaTeru4ecKux MjaaHoB.

Pasgen 7. CTpyKTypa ylnpaBieHNsd OPeOIpUATUASI

CTpyKTypa ynpaBieHus KaK 4aCTh OPraHU3alMOHHONW CTPYKTYPhl. B3auMOCBSI3b MEX Y
OpTraHM3allMOHHON CTPYKTYPOU U CTPYKTYPOU yIpaBieHUs opraHu3anueii. OCHOBHBIE TOHATUS
CTPYKTYPHI yripaBieHus. CyIIHOCTh IOHATUM «IIOJTHOMOYUSA», KOTBETCTBEHHOCThH»,
«JleeTUPOBaHUE» U «BNNacTh». OCHOBHBIE XapaKTEPUCTUKU CTPYKTYPHI yIpaBieHus. [IpuHIUIIBL
IIOCTPOEHMS CTPYKTYP yIIpaBiieHUsl. TUIOBLIE TOOXOObI K TIOCTPOEHUIO CTPYKTYP yIPaBIeHHUS.
dopMupoBaHUe HePAPXUIECKUX CTPYKTYP yipaBnenus. KoHuenims 6:10poOKpaTHIeCKOM
CTPYKTYpPHI yrpaBieHus. ®opMUpoBaHue OPraHUYEeCKUX CTPYKTYP yIpaBieHus. TpeboBaHuUs,
IIpenbsBIsiEMbIE K OPTraHU3allMOHHEIM CTPYKTypaM yIIpaBieHusi. MeTOObl yIIpaBiIeHU.
OpraHu3alliOHHO-PACIOPSAAUTENbHEIE METOOE. DKOHOMUYECKHE MeTOOEL. [IpaBOBbIE METO/HI.
ConuanbHO-IICUX0IOTUYECKHE MeTOAbl. CTUNM yIIpaBiaeHus. BUABI CTPYKTYP yIIpaBlIeHUS
opranu3sanuei. ®akKTOpHl, BIUSIONIME Ha BEIOOD BUAB CTPYKTYPHI YIIPaBIeHUS OpraHu3aliuei.
Curtyamuonnsle (pakTophl Bei6opa. Pa3menenue paboT 1o ynpaBieHuIo. YPOBEHD LIeHTPaIu3aluu
U JelleHTpanu3aiuy. MexaHUu3Mbl KOOpPAXHALKMU. BUBI CTPYKTYp yIpaBneHus. JIMHEHHO-
(GyHKIMOHANIBbHAA CTPYKTYypa ylnpaBiieHus. [[MBU3MOHaIbHAsA CTPYKTypa YIIpaBIeHu .
[TpoekTHas CTPyKTypa ylpaBieHus. MaTpruuHas CTPyKTypa yIpaBleHUs.

Pa3pen 8. OyHKIIMY MOTHBAIMY B YIPABIEHUY IPEeONPUATAEM

CywmHOCTh NOHATHUSA «MOTUBaLusA». OnpeneneHre MOTUBALUY KakK IIpoliecca. JTallbl Iporecca
MoTuBanuu. OCHOBHBEIE TEOPHUM MOTHBAIMU. MoTuBauus 1o notpedbHocTsaM. [Tupamuna
noTpebHOCTEN. Teopuss MOTHBAIMU Yepe3 uepapxuio norpebHocTeir A.Macmoy. Teopus Tpex
noTpebHOCTEH. [IByx(haKTOpHas Teopusi MOTUBaLMU. [ urnenndeckrue GakTopsl. ®aKTOPH!
MoTuBaluu. [IpoieccyanbHble TEOPUU MOTUBAIMU. Teopus oxXuganuu. Teopus
CIIpaBeOIUuBOCTUA. KOMITIEKCHAs mpolieccyalbHas Teopusi MOTABaluu. OCHOBHBIE METO/IBI
MoTuBaluu. [IpuHyXkOeHre Kak MeTo MOTHBaluuu. CyIIIHOCTh BO3HArpaXkaeHUsI KaK MeTofa
MoTuBanuu. COMUIAPHOCTh KaK METO[ MOTHUBALMK. MeTO MOTHBAIIUHU IIPUCIIOCO0IeHe.
Cucrema HepepLIBHOT0 00y4eHus KaK (GaKTOp MOTHUBAIUH. [TupamMuia pa3BUTHUS HAaBEIKOB
MeHenxkepa. CoBpeMeHHEIe ITOAX0Ob! K 00yueHuio MeHemxkepoB. Nuddepenunarus o0ydyeHus
MEHEeIXepOoB.

P OVHKIIMY KOHTPOJIS Ha IPEINPUATUN

CylIHOCTh KOHTPOJISA KaK yIIpaBlieHuYeCKOU feaTenbHOCTH. KOHTPOIb Kak QyHKIUS IMpolecca
ynpasnenus. ®akTopsl, onpegensoure 3GPeKTUBHOCT KOHTPOJISA. JTallbl IPoIiecca KOHTPOIIS.
Bupgbl KOHTpONA B opranu3auuu. CTpaTern4yecKuii, TaKTUUECKUY U OllepaTUBHBIA KOHTPOJIb.
[IpemBapUTeNbHBIN, TEKYIIUHN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Knaccudukanus KOHTPOISA 110
GYHKUIMOHANTBHEIM ofcucTeMaM. OCHOBHBEIE METOMIBI KOHTPOJIS B opraHu3anuu. OO6Iie MeTOIb!
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KOHTPOJISI. beHYMapKuHT KaK METOA KOHTPOJIA B OpraHU3aluu. TOTaJbHBEIM KOHTPOJIb KauyeCTBa
Y TOTaJIbHBIM MEHEIXXMEHT KauyeCTBa.

Paszgen 10. CymmHOCTb, METOIH! OIIEHKY U U3MepeHUa 3GQ(QEeKTUBHOCTY VIIPaBIIeHUS
CywmHOCTh «3dderTa» u «3pdeKTuBHOCTH». [IoHATHE «3(PPEKTUBHOCTD yIIPABIEHUS».
Heob6xomuMocCTh olleHKY 9(pPeKTUBHOCTH yIpaBieHus. [Ioka3aTenu n3MeHEeHUs
apdexTuBHOCTH ynpasneHus. OueHKa 5QpGeKTUBHOCTYA OpraHu3anuil 3aKpHITOTO TUTIA.
[TokazaTenu sKoHOMUYECKOU 3pdekTuBHOCTU. M3MepeHue 3¢ PEKTUBHOCTY Ha OCHOBAHUHU
OLIEHKHU KayeCTBa TPyHoBOU KU3HU. OnieHKa 3¢ (PeKTUBHOCTY OpraHU3alldil OTKPLITOTO THUIIA.
9ddekTHUBHOE yIIpaBieHNEe OpraHu3aluIMU. 3afadyy MeHeIKepPoB 10 3p(HEeKTUBHOMY
ollepaTUBHOMY (PYHKI[MOHMPOBAHUIO OpraHu3alni. 3agaiuu MeHeaXKepoB 110 3pPeKTUBHOMY
CTpaTern4eckoMy Pas3BUTHIO OpraHU3aIuH.

OO61masi TPYyIOEeMKOCTb TUCIUIITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger

Bb1.0.22 Bbe3onacHocmb Jcu3HedesamejabHOCMU

ITenu oCBOEHUST MUCLUIIIAHEL

[lenwio mpenogaBaHus OUCITAIIIAHLE «be30macHOCTh XKHU3HenesaTeTbHOCTH»
SIBJISIETCS:

dbopmupoBaHue nMpodecCcruoHanbHOM KyIbTyPhl 0€30IIaCHOCTH, MTPeAroaraoue
TOTOBHOCTH ¥ CIIOCOOHOCTH BBHIITYCKHKKA MCIIOIL30BaTh MPHUOOPETEHHYIO COBOKYITHOCTD
3HAHUM, YMEHUY U HABLIKOB 15 00ecrnedeHust 0€30IacHOCTH B cdhepe
npo¢eCCuOHANbHOY JeSTEIbHOCTH U B YCIIOBUSX YPE3BhIYalHBIX CUTyalldii U BOEHHBIX
KOH(IUKTOB; PopMUPOBaHNE HETEPIIUMOI'0 OTHOIIIEHUS K IIPOSBIEHUSIM 3KCTPEMU3Ma,
Teppopu3Ma ¥ MPOTUBOHOEUCTBUS UM B ITPo(eccuoHaIbHOM U ITOBCEHEBHOM
NesTebHOCTY; MTONy4YeHe 3HaHUM, YMEHUN U HaBHIKOB, HEOOXOOUMBIX MIJIST
CTaHOBJIEHUST 00y4YalOIMMXCS By30B B KaueCTBe I'paXKaaH CIIOCOOHBIX ¥ TOTOBBIX K
BELITIOJTHEHHI0 BOMHCKOI'O [0JIra ¥ 005S13aHHOCTH 110 3allUTe CBOeH PoouHEI B
COOTBETCTBHUM C 3aKOHOOATEILCTBOM PO

MecTo gucuuniavHel B CTpyKType OI1

[IucuunnanHa «be3omacHoOCTb Xu3HemesaTenbHOCTH» b1.0.22 aBnsgeTCs OUCIUNINHOU
00s13aTeNbHOM YacTH y4eOHOTO IJTaHa IMOATOTOBKHM 0OaKajaBpuaTa II0 HaIpPaBIEHUIO
«11.03.04 3nekTpoHVKa M HAHOJ3JIEKTPOHUKa». M3ydyeHue qucuunanHsl «be3omnacHocTh
XKU3HEeIesTeIbHOCTU» OCHOBBHIBAeTCS Ha 0a3e 3HAHUU, YMEHUU M KOMIIETEHIIUH,
IIOy4YEHHBIX CTy[I€HTaMH B XOf€ OCBOEHHS IIKOJIbHBIX KYPCOB.
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEAHEBHOM XKU3HU U B TPOo(PeCcCuOHaNTbHOU
OesiTebHOCTY 0e30IaCHBIE YCIIOBUS XKU3HENesATeIbHOCTY OIS COXPaHEeHUS TPUPOTHON CPe[H,
obecre4eHusT YCTOMUYMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE IIPYU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYallli ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- CniocoOeH ¢hopMUpPOBaTh HETEPIIUMOE OTHOIIEHHUE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPH3Ma,
KOPPYIILIMOHHOMY ITOBEMIEHUIO U ITPOTUBOMIENCTBOBATh UM B ITPOMECCUOHATLHON OeSITeIbHOCTH
(VK-10)

CopepxkaHue OUCIUTIIHHEL

P 1 BOMHCKH TaBel BC PO

OO61meBOMHCKYE yCTaBh BoopyxkeHHbIx Cun Poccuiickoir ®emepaliviyi, BX OCHOBHEIE TPeOOBaHHUS
U cofepkKaHue. BHyTpeHHUH OPSOOK U CYyTOUHBIHM Hapsia. Obiiue nooxeHus YcraBa
TapHU30HHOM U KapaylbHOU CITyKObI

P 2. CTpoeBad IMOArOTOBK

CTpoeBble IPUEMH U BUXKEHUE 663 OpyXKus

Pasgen 3. OrHeBas IOOTrOTOBKA U3 CTPEIIKOBOr0 OPYXKUS

OCHOBHI, IPUEMEI U TTPaBUjIa CTPENbObl U3 CTPEIKOBOTO opyxkus. HasHaueHue, 60eBbIe
CBOKMCTBA, MaTepuaibHas 4aCTh U IPUMEHEeHUEe CTPEIKOBOTO OPYXKHU S, PYYHBIX
IIPOTUBOTAHKOBHIX I'PAHATOMETOB U PYYHBIX I'PaHaT. BrIIONTHEeHNE yIIPaXkHEeHUN y4eOHBIX
CTpenb0 U3 CTPEIKOBOTO OPYKHUS

Paspen 4. OCHOBEI TAaKTUKHU 00111€BOMCKOBBIX ITOOPA3IeIeHUHN

Boopyxennsie Cunsl Poccuiickor Pefepaliiil UX COCTaB U 3afadyul. TaKTUKO-TEXHUYECKHE
XapaKTePUCTUKU OCHOBHBEIX 00pa31i0B BoopyxKeHus U TeXHUKHA BC P®. OcHOBEI 00I11€BOMCKOBOTO
60s1. OCHOBEI MHKEeHepHOTo obecmedyenusi. OpraHu3alus BOMHCKUX YacTel ¥ mofpa3feieHuH,
BOOpyXkeHue, 60eBast TEXHUKA BEPOSITHOT'O IPOTUBHUKA

Paspmen 5. PaguanmonHad, XUMuYeckKas ¥ 0MoJIorHYecKas 3aluTa

AnepHoe, xuMH4YecKoe, 6MOIOTHYECKOE, 3aKUTaTeIbHOEe OpykKHUe. PaguanronHas, XuMudeckas
1 OMOJIOrHYecKas 3allliTa

Paspen 6. BoenHas Tonorpadus

MeCTHOCTh KaK 37IeMeHT 60eBoi 00CTaHOBKHU. I3MepeHus 1 OPUEHTUPOBaHNE Ha MECTHOCTH
0e3 KapThl, ABUXKEHUE 110 a3uMyTaM. Tonorpadruieckrie KapTh U UX YTEHHE, TIOATOTOBKA K
pabote. OnpenenenHre KOOPOUHAT 0OBEKTOB U IleJIeyKa3aHus 110 KapTe

P 7 HOBBEI MEOUITMHCKOT HeYeHus

MepuuuHCKOe obecredyeHne BOMCK (CHII), mepBas MEOUITMHCKAS ITOMOIIL IIPU PaHEHUSX,
TpPaBMaxX U 0COOBIX CITydastx

Pazpen 8. BoeHHO-onuTHYECKasd IOATOTOBKA

Poccus B coBpemeHHOM Mupe. OCHOBHBIE HAIIPABIIEHUS COIIMAIbHO-9KOHOMUYECKOTO,
MMOJIMTUYECKOTO ¥ BOEHHO-TEXHUYECKOTO PA3BUTHUS CTPAHEI

Paspmen 9. [IpaBoBasg MOOTrOTOBKA

BoenHnas mokTtpuHa PO. 3akoHOmaTenbCTBO Poccurickon Pemepaliiy O IPOX0KIEHNHT BOEHHON
CITyKOBI
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Pa3pen 10. OnacHocTH B cdepe npodeccrnoHanbHON OeITeNbHOCTH, IPU YTPO3e BO3HUKHOBEHUS
Ype3BLIYAaWHBIX CUTYAIIM U BOEHHBIX KOHQIUKTOB

®usnyeckre HeraTuBHBIE (PAKTOPH U 3alllUTa OT UX BO3OEUCTBUSA: BUOpalus, IyM, HHPPa3BYK,
yIbTPa3BYK, 3JIEKTPOMArHUTHbEIE U3JTyUYeHUsI, TEIJIOBEIE U3NTyYeHH s, Ta3epHOe U3NyYeHue,
ynbTPadHO0IeTOBEIE U3NTyUEHN S, MOHU3UPYIOIINE U3TyUeHNUs, 3MeKTPUIECKUN TOK U
CTaTU4YEeCKOe 3JIeKTPUYECTBO, MeXxaHUn4ecKue GpaKTophl U PaKTOPHI KOMIIJIEKCHOTO XapaKTepa.
Buonmorudeckue HeraTiBHBIE (DAaKTOPH; XUMUYECKHe HeraTUBHLEIE (PaKTOPH (BpeHbIe
BemecTBa). OnacHble (aKTOPH IIPU YTPO3€ BOSHUKHOBEHUS YPE3BbIYaHBIX CUTYalluU U
BOEHHBIX KOH(IIMKTOB

Paspen 11. MeTopnHl OlleHKY onlacHOCTeH B cepe mpodeccrnoHanbHON eI TEILHOCTHA |

IIPDOTHO3XPOBAHNWE HOCHGECTBHI:I B ‘{Qe3BBI‘-IaI;IHBIX CUTyalTuAX
I/IHCTPYMGHTBHI:HBII;I KOHTPOJIb OCHOBHBIX ITaPaMEeTPOB HpOI/I3BOI[CTBeHH0171 Cpeqnnr:

MHKPOKJIIMAT, YPOBEHb a9POMOHHOT0 COCTaBa BO3[yXa, OCBEIEHHOCTh, 3aIIyMIEHHOCTb.
HccnemoBaHue OIaCHOCTEH Tpex(pasHbIX CeTel IepeMeHHOro TokKa. [TporHo3upoBaHue
IIOCJIE[ICTBUY aBapuil Ha B3PHIBOOIIACHEIX, XAMUYECKUX U PAfUAIIMOHHEIX TPOMBIIIIEHHBIX
oO0bekTax. ITepBast MOMOIIb IPH OCTAaHOBKE cepyiia (0a30Basi peaHUMaIlus)

Paszgen 12. Be3onacHble YCIOBUS XKU3HeNeATEIbHOCTH OJI COXPaHeHU S MPUPOOHON CPEeIbl U
[IeYeHUd VCTOUYUBOT BUTHUSA B

3akKoHOmaTeNnbCTBO PP 0 3ammuTe OKPyKaIoIel Cpebl, MPOMBIIIUIEHHON 6630ITacHOCTH,
IoXKapHoU 0e30MaCHOCTH U YPE3BBIYAMHBIX CUTYalIUSIX. JKOJIOTHYecKass 6e30MacHOCTh B
IIOBCEJHEBHOM KU3HU U B MPO(PeCcCuOHaNbHOU OesATEIbHOCTU [AJISI COXpaHEeHUs IPUPONHOM
cpensl 1 o6ecrieyeHust YCTOMYUBOTO Pa3BUTHS 001IeCTBa

P 13. IIpaBOBEIE HOPMEI HPOTUBOOEHCTBUS 9KCTPEMU3MY, T KM3MV W aITOPUTMEL
IEVCTBUY [IPU TEPPOPUCTUYECKON YIPo3e

CyIIHOCTh IPOSIBIIEHUS 9KCTpEMU3Ma U TeppopusMa. Teppopusm B XXI Beke. OCHOBHEIE
daxTopsl, 00yCIIOBIMBAOIIME BO3HUKHOBEHNE Teppopu3Ma B Poccutickoit ®emeparuu. CrucreMa
NIPOTHBOOENCTBUS Teppopu3My B Poccuiickoit ®enepanuu. PekomMeHganuu rpaxgaHaM OT
HarroHanbHOTO aHTUTEPPOPUCTHYECKOro KomuTeTa 1 ®CH Poccum mpu TeppopuCTUYECKON
yrpo3e. AITOPUTMEL JeHCTBUM IIPYA TEPPOPUCTAUECKOMN yTpo3e

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

Bb1.0.23 ®u3uueckasa Kysabmypa u cnopm

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL «PU3ndecKas KyJabTypa U CIIOPT» SBISETCS:

nu3ydeHue u popMupoBaHre GU3NIECKON KYJIbTYPhI TUYHOCTH U CIIOCOOHOCTH
HaIPaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NUECKOM KYIbTYPHI,
CIIOpPTa ¥ Typu3Ma IJIg COXPaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
IIOITOTOBKY ¥ CAaMOTIOATOTOBKM K OymyIel xXu3Hu U MPodecCuoHaIbHON NesTeTbHOCTH
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MecTo gucuunIuHLL B CTPyKType OI1

HucununnuHa «®u3ndeckas KynbTypa u crnopT» b1.0.22 gBngeTcd OUCLUIIAHOU
00s13aTeIbHOM YacTH y4eOHOTO IIJTaHa IMOATOTOBKM 0OaKajaBpuaTa II0 HaIpPaBIEHUIO
«11.03.04 OnekTpoHVKA U HAHOINIEKTPOHUKa». M3yueHne gucuuninuusl «Pusnyeckas
KyJIbTypa U CIOPT» OCHOBHIBaeTCsS Ha 0a3e 3HAHWUW, YMEHHH M KOMIETEHIHUH,
IIOTy4YEHHBIX CTy[I€HTaMH B XO[€ OCBOEHHS IIKOJIbHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH nonepKuBaTh NOKHBIN YPOBEHD (GU3NUECKOI TIOATOTOBIEHHOCTH IJIS
obecreyeHusI TIOJTHOLIEHHOH COIMaIbHOM U ImpodeccroHanbHOM nestenbHoCTH (YK-7)

CopepxkKaHue OUCLUIIIUHEL

Paspmen 1. TeopeTnuyeckye OCHOBHL (GDM3MYECKON KYIIbTYPHIL.

dusnyeckas KynbTypa B IpodeccroHaNbHON IOATOTOBKE CTYAEHTOB M COLIMOKYIbTYPHOE
pas3BUTHE IUYHOCTHU CTymeHTa. ConuanbHO-0M0I0THYeCKe OCHOBH (pM3NYECKOM KYIbTYPHL.
OcHOBEI 310POBOT0 00pa3a XKU3HU U eT0 OTPaXKeHUe B MPOo(eCcCuoHaTbHON NesITETbHOCTH.
O61mast pu3nuyeckasi ¥ CIOPTUBHAS IIOATOTOBKA CTYIEHTOB B CUCTEME (PU3UYECKOTO
BOCIIUTAHUSA. MeTOIUUYECKHE OCHOBBI CAMOCTOSITEIbHBIX 3aHATUN GU3NYECKUMU YIIPaXKHEHUSIMU
¥ CaMOKOHTPOJIb B IIpotecce 3aHaTui. [IpodeccruoHanbHO-IpUKIIagHas Guandeckas
IIOITOTOBKA OyIYIINX CIIEI[HaTiCTOB

P 2. ba30BEIM KOMIINIEKC VIIPAKHEHUHN I ¥ QH3nMYecKoy MoAroTOBK

Kommnekcsl yrpaxHeHu# ob1e Gu3ndyecKoi MOATOTOBKY TPEHUPOBOYHOM HANTPAaBIEHHOCTH:
o0I1lee 03IOPOBIIEHNE OPTaHNU3Ma; IOAIepKaHue CIIOPTUBHOM (GOPMEI Ha OIIpeeIeHHOM
YPOBHE; KOMITJIEKCHOE pa3BUTHE PU3NYECKHUX KQUeCTB; KOMIIJIEKCHAS MPOPab0oTKa MBIIIeYHBIX
rpynn

P HOBHEI Bl PH3MYECKON IOATOTOBKH

du3nyeckue yrpaxXHEHUS U3 Pa3fesioB: TUMHACTUKA U aTleTu4decKas IIOATOTOBKA, YCKOPEHHOe
TepenBUKeHNe U JIeTKas aTleThuKa, CIIOPTUBHBIE U ITOOBUKHBIE UTPHI

O611ast TPyA0EMKOCTD OUCLUATIINHEL
72 4gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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2. AHHOTaAIUHU PabOYHX MPOrpaMM JAUCIHHIUIHH (MOJy/IeH) BapHaTHBHOH
4acTH

b1.B.01 Xumusn

Llenu ocBOEHHUS TUCUUIIINHEL

Llenbio penofaBaHus OUCLUIIIUHEL «XUMUS» ABIAETC:
U3y4eHNe XUMUYEeCKUX CUCTeM U GyHIaMeHTalIbHEIX 3aKOHOB XUMUU C IIO3ULUU
COBPEMEHHOU HayKHU.

MecTo pucuuniavHel B CTpykType OII

OucuunnuHa «Xumus» B1.B.01 sBngeTrcs OUCHUNNIUHOU 4YacCTH, POPMUPYEMOU
y4acTHUKaMu 00pa30BaTeJIbHBEIX OTHOIIeHUU 610Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuara no HanpaBieHui0 «11.03.04 DnekTpoHUKa ¥ HAHO3JEKTPOHUKA».
V3yueHue OUCHUNIUHB «XUMUSI» ONHUPAETCS HAa 3HAHUM OUCLHUIIINH(BI) «Bricmas
MaTeMaTHKa»; «Pu3nuKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco6GeH UCIOIb30BaTh IIOJI0KEHUS, 3aKOHEI U METOIbl €CTECTBEHHLIX HayK U MaTeMaTUKU
OJ1d pelleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- CiocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIef0BaHUs ITapaMeTPOB ¥ XapaKTEePUCTUK IPUO0OPOB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HaHOIJIEKTPOHUKY PA3NIMYHOTr0 QyHKIMOHAIBHOTO
Ha3HaueHus (I1K-2)

CopepxkaHue OUCIUTIIMHEL

P 1. BRemenu KTPOHH TPOEHKEe aTOM

OcHOBEI KBaHTOBOU xuMuu. YpaBHeHue lllpenunurepa. [Ipunnun HeonpeneneHHOCTU. KBaHTOBEIE
yucna. [Ipunnun [Naynu. [1pasuno XyHpga. [1Tpasuno KinedkoBCKOTO. ONEKTPOHHEIE U
3JIEKTPOHHO-CTPYKTYypPHEIE (DOPMYJIEI aTOMOB 3JIEMEHTOB.

Paspmen 2. [lepronnyeckynii 3aK0H W CTPOEHHUE MMEPUOOUYECKON CHCTEMBI 311eMEHTOB.
®opMynUpOBKa MEPUOANYECKOTO 3aK0HA. [IeproMbl, PSObl, IPYIIIL U IIOATPYIIIEL B Tabnuile
XMM.371€MeHTOB. [IoHATHUS s-, p-, d- u f- 9MeMeHTOB.

Paspen 3. XuMuuyeckye CBOMCTBA 9JeMEHTOB.

MeTannuyeckre ¥ HeMeTaIndecKre CBOMCTBA 3JIEMEHTOB M UX U3MEHEHHUS B 3aBUCUMOCTH OT
IIOJI0KEHUs 3JIeMeHTa B TaOnuile. MOHM3alMOHHBIN TOTEHITHANl. DHEePTHUs CPOACTBA K
3JIEKTPOHY. IJIEKTPOOTPULIATENIBHOCTD.

Paspen 4. XuMyuuyeckas CBA3b

43




O6pa3oBaHKe XUMUYECKOU CBI3U. [TOHATHST 00pa30BaHUs U Pa3phiBa XMMUYECKOM CBSI3H.
KoBaneHTHas ( aTOMHAs ) CBSI3b U €€ CBOMCTBA. BaJIeHTHOCTh 3jIeMeHToB. OOMeHHEIH 1
OOHOPHO-aKIIENITOPHEINA MeXaHU3MHbl 00pa30BaHUS KOBaJIEHTHOM CBSI3U. [MOpUAM3aIsd aTOMHBIX
opbutamnei. MoHHAS CBSI3b U €€ CBOMCTBA. MeTasmuyecKas CBSI3b.

Paspmen 5. XumMuyeckas KWHETHAKA

CKOpPOCTh XMMUYECKOH peakluy U ee 3aBUCHMOCTD OT Pa3/TUYHEIX (PAKTOPOB. ( KOHIIEHTPALHHY,
TeMIepaTypHl ¥ Op.) 3aKOH [elCTBUS Macc. MOJIeKyIIpHOCTD U MOPSIAO0K peakuuu. XUMUIEeCKOoe
paBHOBecue. KoHCTaHTa XMM. paBHOBECHSI. 3aKOH IEMCTBUS MaccC Iy 00paTUMBIX PeaKITUH.
[Tpunanun Jle IlaTense.

Pasmen 6. CBoiCTBa pacTBOPOB

[ToHsATHS: HCTUHHBIE U KOJJIOUOHEIE PaCTBOPHI, B3BecH. 3akK0oH Payns u BanT ['odda.
PacTtBOpuMOCTS BelrlecTBa. PaCTBOPEL 91€KTPOIUTOB. MeXaHU3M 3JIeKTPOIUTUYECKOU
ouccouuanuu. Crnabsle 3MeKTPOonuTh. KoHCTaHTa guccouranuu. [JUCcCOManus BOIEL.
Bopmopopgubil moka3aTenb. CUIbHBIE 31E€KTPONIUTH. PaBHOBECHE B PAaCTBOpPAaX 31E€KTPOJIUTOB.
T'ugponu3s coneu.

Pasgen 7. OKMCIUTENBHO-BOCCTAHOBUATENbHEIE PEaKIINU

[ToHsTHA: OKUCIIEHHWE U BOCCTaHOBIeHUe. CocTaBneHue ypaBHeHurd OBP meTomamu
37IeKTPOHHOT0 OaslaHca U Moaypeakiuii. BnusHue cpedsl Ha xapakTep nportekanus OBP.

P HepreTukKa XUMUYeCKUX II B

TepMogmHaMUUeCKHe CBOMCTBA BEIECTB: BHYTPEHHSSA SHEPTHs, SHTAbIINS, SHTPOIINS,
cBobomHas sHeprus ['ub6ca, ceobogHast sHeprus ['enbMronbiia. 1 1 2 Hayano TEPMOIUHAMUKH.
Tepmoxumus u 3akoH ['ecca. Kputepuu HanpaBiieHus U Npefesia TPOTEKaHUsI XUMUYeCKUX
peaxKIui.

Paspmen 9. S1eKTpOXUMUYECKHE TPOLIECCH

3akonbl Papapes. 'anmbBaHUYECKHUE MIPOIECCH: MEXAHKU3M PAbOTH raJlbBAHMYECKUX 9JIEMEHTOB.
9]IC. BomopopnHas IIKana IIOTEHITMalIoB. YpaBHeHUe HepHcTa. KuHETHKaA 37TEKTPOTHEIX
[IPOLIECCOB. Buasl 371eKTPONOB. AKKYMYJIATOPEL. TOIIMBHEIE 3JIEMEHTHI.

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.02 [duckpemHas mamemamuka

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpemnofaBaHus QUCIUIIIUHLL « [JUCKpeTHas MaTeMaThKa» SIBJISETCS:

(dbopMupoBaHye 00IeTEXHNYECKOT0 (GyHAaMeHTa IIOATOTOBKY OyIyIInuX
CIelManuCcTOB B 00/macT HHPOKOMMYHUKAIIMOHHEIX TEXHOJIOTUM ¥ CUCTEM CBSI3H, @
TaKXe, Co3[aBaTh He00XoouMyo 6a3y [Ajsl YCIEIHOI0 OBNIafeH!s IOCIeNyMUMU
CrelyanbHEIMU OUCHUIIIMHAMU YueOHOTo IIJIaHa.

MecTo pucuuniauHel B CTpyKType OI1
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IMucuunnuHa «JJuckpeTHas mMaTeMaTuka» B1.B.02 sBnsgeTcs OUCIUIINIKAHOMN 4YacCTH,
dbopMuUpyeMoii yyaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUHM 0610Ka 1 yueOHOro miaHa
IMOATOTOBKM OakKalaBpuaTa no HamnpaBieHuio «11.03.04 OneKTpoHHKa H
HaHO9/IEKTPOHUKa». M3ydyeHune OUCHUNNIUHEL «[[MCKpeTHasd MaTeMaTHUKa» OIHPaeTCs
Ha 3HAHUU OUCHUNIINH(BI) .

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HAayK U MaTeMAaTUKHU
O pelleHud 3afayd nHxKeHepHoU gesaTtenbHOCTH (OIIK-1)

- Crioco6GeH CTPOUTH MpocTeiine Gpu3ndeckrue ¥ MaTeMaTU4eCKue MOeIu IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHO3IEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBHOTO
Ha3HauYeHMsd, a TakXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MTPOTPaMMHEIE CPECTBa UX KOMIIbIOTEPHOT'0
mopenupoBanus (I1K-1)

CopepxkaHue OUCIUTIINHEL

P 1 MEHTBI MaTeMaTU4YeCKOU JIOTUKH

Bricka3niBanus. Anre6pa Byns. Jloruueckue ¢pyukimuu. Tabnuiia UCTUHHOCTU. PellleHue
JIOTUYECKUX ypaBHeHUl. Pemienue cucrteM morudeckux ypaBHeHu. [JH®, KHO®. TeopeMsl 0
npencraBnenun norudeckux Gyuknuy B CIH® u CKHO. Cokpameéennas JH®. Kapter KapHo.
[Tonmuuom XKerankuHna. [TonnoTta. Teopema I[Tocta. PKC.

Pa3pen 2. SneMeHTHI Teopuu rpadoB

OcHoBHBIE TOHATHUS IpadoB. Onucanue rpadoB € MOMOIILI0 MaTPUL. MaTpUIIEl CMEXXHOCTH U
poctuxuMOCTU. CTPYKTypHas MaTpuuia. CBI3HOCTh rpada. JiepoBH U [[aMUTBTOHOBH TPadHl.
Cetn u notoku. TeopeMa Poppaa -OankepcoHa. [lepeBbs.

Paspmen 3. brHapHBIE OTHOIEHUSI U MOIMHOCTh MHOXKECTB.
bunHapHbIe onepaluu. MOIIHOCTh MHOXKECTBA.

OO6I1mast TPYAO0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

3auer
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b1.B.03 [duggeperuuarvHble ypagHeHUs U psidbl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus QUCHUINIUHEL «[IuddepeHnanbHble YPaBHEHUS U PAOBI»
SIBIIIETCS:

dbopMupoOBaHuE y CTyIeHTOB GyHOaMeHTaIbHbIX 3HAaHUHU B 00J1aCTH aHaIN3a
JMHENHBIX TPOCTPAHCTB U BEIpab0TKa MPaKTHYECKUX HaBHIKOB 10 PEIIeHHUI0 U
nccienoBaHuio nudPepeHnanbHLX YPaBHEHUN.

MecTo pucuuniavHel B CTpykType OII

Oucnunnuaa «JIuddepeHnuanbHsie ypaBHeHus u pafgsl» b1.B.06 gaBnsercs
OUCIUTIINHON BapuaTUBHOM YacTu 01okKa 1 yueOHOTO MIaHa MOATOTOBKY OaKajlaBpraTa
no HanpaBjeHuio «11.03.04 DOneKTpOHVMKa U HAHOJJIEKTpPOHUKa». HM3ydeHue
opucuunnuHb «[JuddepeHunanbHble ypaBHEHUS U PAOB» ONUPAeTCs Ha 3HAHUU
gpucuuniauH(e1) «MaTemMaTukKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0XKEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
071 pelleHud 3afa4 nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cioco0eH CTPOUTH NMPOCTelie Gu3nieckre U MaTeMaTu4ecKue MoIgenu IpubopoB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHOINIEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBEHOTO
Ha3HauYeHMs, a TakXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MTPOTPaMMHEIE CPEICTBa UX KOMIIbIOTEPHOI'0
MmopenupoBanus (I1K-1)

CopepxkaHue OUCIUTIIMHEL

P 1 1ie CBeIeHUSI

Knaccudukanus [1Y. [lTocTaHOBKY OCHOBHEIX 3afiay

P 2. 11 TaBIEeHHU HKIINH PIOaMi

Psp Terinopa. MeToab B3BEIIIEHHBIX HEBI30K

P . IIpMeHeHNe PIOOB OIS PeIleHns

[TpubnuxkeHHoe pelieHue 3agaun Komu. Pa3moxenue penieHus B psp Teinopa.
Pazgen 4. YucneHHoe pellieHne 3agayd ang OIY

3amaua Kommu. MeTopn Oiinepa. KpaeBas 3agaua. MeToq CeTOK.

OOI1mast TPYA0EeMKOCTD TUCITUIIINHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.04 Cucmembl aHAAUMuUYeCKUX 8blYUC/AeHUU 8 HAYYHO-UCCA1ed08ame 1bCKoll
pabome

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIITUHL « CUCTEMbBI aHATUTHUYECKUX BEHIYKMCIIEHUH B
Hay4YHO-UCCIIEq0BaTEIbCKOM paboTe» SBIIETCS:

dhopMHUpoOBaHue ¥ CTYIEHTOB YMEHUS II0Th30BaATLCS OOHUM U3 MMAKETOB CUMBOJIBHBEIX
(aHanmuTH4YecKux) Beruuciaenuu (Maple).

MecTo pucuunnuHe B CTpykType OI1

HOucnunnrHa «CUCTeMB aHAIUTUYECKUX BHIYMCIEHUN B HAy4YHO-UCCJIEOOBATEIbCKOU
pabote» B1.B.04 sBnsercss OUCIUINIMHOW YACTH, POPMUPYEMOU ydYaCTHUKAMHU
o0pa30BaTeNIbHEIX OTHOIIEHUH 6710Ka 1 yyeGHOro IylaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpasjieHuto «11.03.04 JeKTpoHUKaA ¥ HAHOIJIEKTPOHUKa». M3y4yeHUe QUCLUIIIUHEL
«CucTeMbl aHAIUTUYECKUX BHIYKMCIIEHUN B HAy4YHO-MCCJIEOBATENIhCKON paboTe»

onupaeTcs Ha 3HAHWM OUCHUINUH(B) «Bhicllasgs MaTeMaTHKa»; «BrlUMCIuUTENbHAS
MaTeMaTHKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBHE ¢ PTOC:

- Crioco6GeH CTPOUTD MpocTeiie Gpu3ndeckre ¥ MaTeMaTU4eCKue MOfieIu IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3IEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATBEHOTO
Ha3HauYeHMs, a TakKXkKe UCI0/Ib30BaTh CTaHAApPTHEIE IPOTPaMMHEIE CPECTBa UX KOMIIbIOTEPHOI'0
MmomenupoBanus (ITK-1)

- Crioco6eH BHITOMHATh pacyeT U MPOeKTUPOBaHKEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOMCTB
Pa3nuYHOro PyHKIKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHUM 3aJaHueM C
HCIIOJIb30BaHUEM CPefCTB aBTOMaTu3aluu npoektupoBanus (I1K-3)

CopmepxkaHue OUCIUIIINHEI

Paspen 1. [Tpuniunsl paboTel B Maple
Yucna. KoucrauTtel. CTpoku. IlepeMeHHbIE, HEM3BECTHEIE M BRIpaXkKeHus. KoMaHIbl

mpeoOpa3oBaHus BeIpaXkKeHUH. YIIpolleHne BhIpakeHus. PacKpriTie CKOOOK B BhIpaXKEeHUH.
Pa3noxeHune monrnHOMa Ha MHOXUTeNMH. CokpalleHue anredpandeckon npodu. [IpuBenenue
HECKOJIbKUX YJIeHOB BhIpaXkKeHUs K ogHOMY. [IpuBefieHNe MOMOOHBIX YIeHOB. PalroHanu3amnms
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opobedi. OrpaHUYeHNsT Ha HEU3BECTHEIE.

Paspen 2. 'paguka

Komaupgr! nBymepHo# rpaduku. Komanma plot(). Menio s paboThl ¢ AByMEPHOM I'paduKOi.
IIByMepHbIe KOMaH[H TakeTa plots. [JByMepHBIe rpadguyueckure CTPpyKTypsl Maple.
[TpoctpancTBenHas rpaduka. Komanma plot3d(). TpexmepHble KOMaH[H maKeTa plots.
TpexMepHble rpadudeckue CTPYKTypel Maple. AHUManus.

Pa3pen 3. Pemenve ypaBHeHU, HEPaBEHCTB U X CUCTeM. HTerpupoBaHue,
nndhdepeHIPOBaHKEe, PAObI, TPeNebl

Komasnpa solve(). Komarpga fsolve(). [Ipyrue komaHObl pellieHNs YpaBHEHUU. Pelienne
HepaBeHCTB. KoMaHAH 11 HaX0XKAEHUS MHTETPasioB, IPOU3BOOHEIX, CYMM, IIPETETIOB.

Paspen 4. Jlunelinas anredpa.

Jluneninag anrebpa. [1aker linalg. ITakeT LinearAlgebra. OcHOBHEBIE TUIIEI J@HHEBIX.
OneMeHTapHbIE ONEPAIldK C MAaTPUIIAMU ¥ BEKTOpPaMHU. PellleHre CUCTEM JTUHENHBIX YPaBHEHUH.
Pasgen 5. OCHOBHI IPOrpPaMMUPOBaHUS

OcHOBHBIE 37IEMEHTH si3bika Maple. Bripaxenus u tumnsl. OnepaTtopsl. [Iponenypsl. Mogynu.
[TakeTwl. bubmuoTexH.

P PelnleHue puxk HEIX 4 B rTakeTe Mapl BIKHOBEHHEIE OU HITMAIbHEI
YDaBHEHHUS.

Pemrenrie 0OBIKHOBEHHBIX AU(GepeHINaTbHbIX YPaBHEHUN U CUCTEM: 00IIIie pelleHus, 3afada
Komru, kpaeBas 3agada. Pemenue OJIY ¢ MOMOIIBIO CTETIEHHBIX PSAA0B. IIpeodpa3oBaHue
Jlannmaca. YucneHHble pelreHus 3agay giug OLIY.

P 7. PellieHne IpUKIagHBIX Yy B nakete Mapl u HIIMaJIbHE BHEHHUS B
YaCTHBIX IPOM3BOIOHLIX.

O6mue pemenus. YpaBuenue Jlannaca. BomHoBoe ypaBHeHue. Meton [lanambepa. YpaBHeHMe
TEIJIONPOBOAHOCTU. MIHTerpaabHble TPe00pa30BaHMS.

Pa3pen 8. Pemenve npuKnagHbIX 3agay B makeTe Maple. HTerpanbHble YpaBHEHUS.,
HuTerpanbhble ypaBHeHUd. Knaccudukanuus. Kinaccsl ypaBHeHU, JOIYCKAOLUIUX IBHOE
pellleHre IPYU IIOMOIIY CIeldaIbHBIX preMoB. [IpuOnKEHHBIE METOb PeIIeHUS
HMHTEerpaJbHBIX YPaBHEHUM.

Pasmen 9. Perienne nprKIagHbIX 3aa4 B MakeTe Maple. 311eMeHTH BapUallMOHHOT0
HACYNCIIEHNS.

[TonsaTtue ¢pynkuuoHasna. [IpuMepsl QyHKIIMOHAIOB. 3afauyl BapUAllMOHHOIO0 UCYUCIIEHUS.
[TpuMepsl BaprallMOHHEIX 3adayd. [IpocTennas BapuanonHas 3afada. Merton Ounepa. [TorsaTtue
Bapualuy QyHKIMOHaNa. MeToOs MHTETpUPOBaHUs ypaBHeHUs Jinepa. [IpuMepsl peleHus
BapHaIlMOHHLIX 3afay. PellleHre KpaeBLIX 3afay [J1si 0OLIKHOBEHHBIX TU(depeHIInanbHbIX
ypPaBHEHUM BapUaLlMOHHBIM METOIOM.

OO1mast TPYAOEMKOCTD AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

JK3aMeH
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b1.B.05 BoaHoeasi u KeaHmoeasi onmuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «BoHOBas ¥ KBaHTOBAS ONTHKA» SIBISETCS:

O03HaKOMJIEHHE CTY[IEHTOB C COBPEMEHHOU (U3UYEeCKON KapTUHOU MUpa,
nproOpeTeHne HaBEIKOB 9KCIIEPUMEHTAIBHOT'0 UCCIeIOBaHUs GU3NUYECKUX SIBIEHUN U
IIPOIIECCOB, U3y4YeHUe TEOPETUYECKUX METON0B aHau3a GU3NYECKUX SIBIEHUH,
o0ydeHKe rpaMOTHOMY IIPUMEHEHHIO MOJI0XKeHUY PyHIaMeHTalIbHON QU3NKHU K
HayYHOMY aHaJIu3y CUTyallu#, C KOTOPEIMU GaKasiaBpy MPUAETCS CTaJIKUBATLCS IIPU
CO3[IaHUM HOBBIX TEXHOJIOTHUH, a TaKXkKe BEIPAaOOTKHU y CTYIeHTOB OCHOB
€CTECTBEHHOHAY4YHOTO MUPOBO33PEHUS M 03HAKOMJIEHNE C UCTOPUEN PA3BUTHUS PUIUKHU
Y OCHOBHBIX €€ OTKPBITHUH.

MecTo pucuuniavHel B CTpykType OI1

IucnunnuHa «BomHoOBas U KBaHTOBas onTuka» b1.B.05 aBnseTcs OUCIUIIINHONA YaCTH,
dbopMuUpyeMoi y4aCTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUU O610Ka 1 yueOHOro miaHa
noATroTOBKM OakKanaBpuaTa no HampaBineHui «11.03.04 OnexTpoHUKa u
HaHOJ3JIeKTPOHUKa». HM3ydyeHue AUCUUNIUHB «BOIHOBasg M KBAHTOBas ONTHKa»
OIMpaeTCsd Ha 3HaHUM OUCHUMIKH(bI) «Bricilag MaTeMaTHKa»; «DU3UKa».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cioco6GeH UCIOIb30BaTh IOJI0KEHUS, 3aKOHEI ¥ METOIbl €CTECTBEHHLIX HayK U MaTeMaTUKU
0714 pelleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- CiocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIef0BaHUs ITapaMeTPOB ¥ XapaKTEePUCTUK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKY PA3NIMYHOTr0 QyHKIMOHAIBHOTO
HasHaueHus (I1K-2)

CopepkaHue OUCIUTIIMHEL

P 1. CB3b KpOMarHeTH3Ma U ONTHUKH. ['eoMeTpruyecKas ¥ BOJIHOBAsS OITUK
CBeToBas BojiHa. CBETOBOM BEKTOP, MHTEHCUBHOCTB, [TI0Ka3aTelb IIpeoMieHus. [loaaTue nyya.
[Tpunnun ®epma. 3aKOHB TEOMETPUYECKOU ONTUKU. POTOMETPUS.

P 2. UHT HITHSI CBETOBBIX BOJIH

YcnoBust MaKCHMyMOB 1 MEHAMYMOB. KorepeHTHOCTh. MHTEeppEPEHIIMOHHEBIE OIIBITHL.
VuTepdepeHrs B TOHKUX IJIEHKaX. YCI0BUS HabmogaeMoCcTy HHTEP(hEePEeHIIMOHHEIX TT0JI0C
Paspmen 3. [Tudpakiiisa CBETOBLIX BOIH

[Tonsarue o gudpakuuu. Nudpakius Openensa u pudbpaknusa Opayarodepa. ITpuHnun
['tovirenca-®penensa. OpeHeneBckas Audpakusa Ha KPyTrJIoM OTBEPCTUH U Iend. 30Hb OpeHens
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u cnupanb Openens. [Iudpaknusa Opayrrodepa Ha e ¥ Ha KPYrIoM OTBEPCTHH.
Paspematomas cuna o0beKkTuBa. JudpakinoHHas pelieTka, ee yrioBas OUCIIEPCHUs,
OucIepcroHHas 0651acTh ¥ pa3peniaroas crnoco6HoCTh. [Judpakiys peHTTeHOBCKUX Iy4yel Ha
Kpucranne. ['onorpadus.

Pazpen 4. [Tonsipu3anus CBETOBBIX BOIH

Buprl nonapusanuu. EcTecTBeHHBIN CBeT. 3aK0H Marntoca. Kpyrosas u snnuntudeckas
nonapulanusa. CteneHns nonsgpusanuu. [longpusanusa npu otpaxeHuu. Oopmynsl dpeHens.
Yron BprocTepa u 1onHOE BHYTpeHHee oTpaxeHue. [11aCTUHKY B YETBEPTD U IIOJIOBUHY BOJIHEL.
BpameHI/Ie IIJIOCKOCTH ITIOJIAPpU3allvii. AHI/I30Tp01'IHbIe " aKTHUBHEIE CPE[BI. MarsHuTtHoe
BpallleHHe IITOCKOCTH

Paspmen 5. Jlucnepcusd CBETOBHIX BOTH

DeHOMEHOJIOTUS OUCIepCUn. JIeKTpOHHasA Teopus gucnepcun. ®a3oBas U rpymnnoBas CKOPOCTU
Pasgen 6. KBaHTOBas Iprpoaa 31eKTPOMarHUTHOTO U3TYYeHU T

TemnnoBoe usnyyenue. 3akoH Kupxropda. CBsi3b MeKIY IMITOTHOCTHIO IOTOKA SHEPTUH U €€
00BEMHOM IIJIOTHOCTBIO. YKCII0 MO PAaBHOBECHOTO U3NTy4eHUSI Ha UHTEPBal YacToT. Popmyra
Panes-[IxuHca u popmyna Buna. Popmyna [Inanka. 3akoH cMemienus: Buna. 3akoH CtedaHa -
BonbiMaHa. OmBITH, TOATBEPKAAIOIINE KBAHTOBYIO IIPUPOAY CBeTa. KBaHTHI CBETa.
TepmopuHaMuKa u3nydyeHud. [IMOTHOCTh MOTOKa SHepruu. [laBieHue CBeTa.

Paspen 7. Teopus bopa

JIuHenyaTeie crieKTpel. Popmyrna banbMepa. OnbiT ¥ Mopenb Pesepdopaa. [ToctynaTe bopa.
OnwiTel Ppanka-T'epria. [TpaBuI0 KBaHTOBaHUS KPYT'OBLIX OPOUT. DjleMeHTapHas TEOPUs
BOPOBCKOr0 aToMa BOJOPOfa.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.06 Teopus 31eKmpoMa2HUmMHO20 Nois

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenpio mpenogaBaHus QUCIUIIIMHEL «Teopus 371IeKTPOMArHUTHOTO MTOJIST»
SIBJISIETCS:

u3ydeHre QyHIaMeHTalTbHEIX 3aKOHOB 3JIeKTPOMArHUTHOTO MOJIs. [TUCIUIIIMHA
«Teopus 37IEKTPOMArHUTHOTO TIOJIST» [OJIXKHA IaTh COBPEMEHHOE, Hay4YHOe 3HaHue 00
3JIeKTPOMArHUTHOM II0JIe ¥ eT0 OCHOBHEIX 3aKOHOMEPHOCTSIX, OCHOBAX M3NTyUYeHHs
37IeKTPOMATHUTHHIX BOJIH, IPUHITUIIAX JeHCTBUS U METONAX aHaInu3a Pa3IMYHEIX BUIOB
TUHUY nepenayu. [JUCIUIIIMHA JOJXKHA CII0COOCTBOBATh PACIIMPEHUIO U YTIyOIIeHUIO
3HAHWH, YMEHUH ¥ HABHIKOB, ONPeeNsieMbIX 0a30BEIMU OUCIUIIIMHAMHE, a TAKXKe
co3maBaTh HEOOXOMUMYIO OCHOBY [IJIsI YCIIEIIIHOTO OBJIANeHUs CTyAeHTaMu
TIOCJIEYIOIINX CIIeIIHabHEIX MUCIUIIINH Kypca.

MecTo pucuuniavHe B CTpykType OI1
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HOucuunnuHa «Teopus 3jmeKTpoMarHuTHOro mons» B1.B.06 sBnseTcsd OUCHUIIUHOU
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHU 010Ka 1 yueOHOTO
njiaHa MOATOTOBKM OakKanaBpuaTra mo HampaBneHuio «11.03.04 OnekTpoHHKa U
HaHO9JIEKTPOHUKa». HM3ydeHue AUCHUNNIUHE «Teopus 3JIeKTPOMArHUTHOTO IOJIS»
onupaeTcs Ha 3HAaHWU OUCLUIIINH(BI) «BhIciIasg MaTeMaThKa»; «Pu3nuKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HAayK U MaTeMAaTUKHU
O pelleHud 3afayd nHxKeHepHoU gesaTtenbHOCTH (OIIK-1)

- Crioco6GeH CTPOUTH MpocTeiine Gpu3ndeckrue ¥ MaTeMaTU4eCKue MOeIu IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHO3IEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBHOTO
Ha3HauYeHMsd, a TakXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MTPOTPaMMHEIE CPECTBa UX KOMIIbIOTEPHOT'0
mopenupoBanus (I1K-1)

CopepxkaHue OUCIUTIINHEL

P 1. ICTOYHUKY ¥ BEKTOPH KTPOMArHUTHOTO noasd. K AGUKAINS 0 WX
9IeKTPOMArHuTHBIM CBOKMCTBaM

InekTpoMaruuTHoe nosne (OMII) - ocobast popma MaTepuu. MaKpOCKOIMYECKHE U KBAaHTOBLIE
cBoiictBa OMII. CBsi3aHHbIE U CBOOOMHEIE 3NTeKTpUUecKue 3apsigbl. OCHOBHEIE BEKTOPEI IMII.
Knaccudukauus cpef 1o ux 3JIeKTPUYECKUM U MarHUTHBIM CBOMCTBaM. MaTepranabHbIE
ypaBHeHUS. [JUBeprexHiys, rpaqueHT 1 POTOP BEKTopa.

Paspmen 2. YpaBHeHrsa MakcBena.

CucteMa oCHOBHHIX ypaBHeHUU OMII - ypaBHeHuu Makcpesna. PU3n4eCKuil CMBICTI U 3HaYEeHUE
3TUX ypaBHeHUU. CTOPOHHUE U BTOpUYHBIE UCTOUYHUKHN OMII. [TpuHUun cynepno3uuunu. MeTop
KOMIIJIEKCHBIX aMIIJIUTY[. KOMIIJIEKCHEIe [U3JIeKTpUYeCcKass U MarHUuTHas IIPOHUI[aeMOCTHU
Cpensl, TAHTEHC yTila [I0TEPb.

Paspen 3. 'paHnYHbIe YCI0BUS OIS BEKTOPOB OIS

['paHuyYHEIE yCIIOBUSA Ha IIOBEPXHOCTHU pa3feria OBYX Cpef [AJI HOPpMaJbHEIX U TaHTeHIIAAJIbHEIX
COCTaBIAIIINX BeKTOPOB OMII. ['paHMUYHEIE YCIIOBUS Ha IOBEPXHOCTHU UeaslbHO IIPOBOASILEH
Cpemsl.

Pasgen 4. SHepreTuyeckne XxapakKTepuCTUKU IMIT.

Bananc moraocteir OMII. Teopema YmosallownTunra. KoMmnnekcHbi BeKTOp [I0MHTHHTA.
AKTUBHAS ¥ peaKTUBHas MOIIHOCTH IMII. YcnoBust pe3oHaHca {7 U30IUPOBAHHOM 001aCTH.
Paspen 5. BonHOBOE ypaBHeHKE

BonHOBOE ypaBHEHUE A1 BEKTOPOB MOJIS U 3JIEKTPOOMHAMUYEeCKUX ITOTEHLIMAlNoB. PemeHne
BOJIHOBBIX YpaBHeHUU. Omnpeaene-Hye 3JIeKTPOMarHUTHOTO IIOJIS 110 3aJaHHBIM UCTOYHUKaM. 3a-
Ma3abIBalolMe OTeHIalbl. BOTHOBOM XapaKTep 3/1eKTPO-MarHUTHOTO MMOJIA.

P HU3nyyenve SMB

[Tponecc u3nydeHus 3IeKTPOMarHUTHHIX BONMH (OMB). OneMeH-tapHble usnydartenu. OMII
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371IEMEHTApPHOI0 3JIEKTPUYECKOT0 U3-JTy4yaTess B ONUKHEN U fanbHel 30Hax. [Juarpamma
HallpaBJIEH-HOCTU, MOIIHOCTh U3JIyYEHUS U COIIPOTUBJIEHUE U3TYUEHUS OUIIONIS.

Pasmen 7. OgHopopnHEle mnockue IMB B 6e3rpaHUYHON U30TPONHOM cpefe. TTonsg-pu3alus BOJIH
[TorsiTre 00 OMHOPOMHOM MIOCKOK IMB. OgHOopomHas mmockass 9MB B cpemax 6e3 MOTeps U €
notepsamu. [Tonspuzanuss OMB. JInHeNHONONSPU30BaHHBIE BOJIHEI, KPYrOBas U 3JUIMITUYECKas
[IOJIIpU3aLus.

Pasmen 8. OgHopopnHEle mnockue IMB B 6e3rpaHUYHON aHU30TPOMHOM cpefe
Pacnpoctpanenre OMB B aHU30TPONHEIX cpefiax. OORIKHO-BEHHAsl U HEOOBIKHOBEHHAS BOJIHHI.
9ddekT Papapes. [Tone-peyHbIi U IPOAOJIBHEIA THPOMarHUTHEIYA PE30HAHCHIL.

Pasmen 9. BonHoBLEIE IBIEHWS Ha TPaHHUIE pa3dena cpel

[TameHue N7T0CKOY OOHOPOOHOM BOJIHEL Ha IpaHUILly pa3fesia cpen. 3akoHb CHenyca,
KoapduimenTr Openend. [lomHOE TPOXOXKAEHNE U NIOJTHOE BHYTPeHHEE OTpaXkKeHNe BOJIHHIL.
[ToBEPXHOCTHBIE BOIHEI, CTPYKTYpa MoJjis. [IoBepxHOCTHHIM 3 (PeKT. IKpaHkl, KOIGDUITNEHT
9KpaHUPOBaHUS.

Pasgen 10. HanpaBnsdoiiye CUCTEMBL U HalpaBsieMble BOITHEI

Knaccudukanus HalpaBSIOIIUX CUCTEM U HallpaBIsieMbIX BOiIH. BonmHoBogel. CBOMCTBa U
ocob6ernHocTu IMII B BoTHOBOOAX. YC-TTOBUST OMHOBOIHOBOI'O pexuMa. IlepegaBaeMast MOITHOCTb
B 3a-BUCUMOCTH OT CeYeHHUS BOITHOBOAA U YaCTOTH BOJHHL. KoakcH-anbHBIE TMHUY Iepegaydu.
BoyHa OCHOBHOT'O THIIQ, €€ TTapaMeTphl, 0COOEHHOCTH U CTPYKTypa OMII. JIunuu nepenayu
[IOBEPXHOCT-HOU BOJIHE. BOJIOKOHHBIE CBETOBOAHL. [107I0CKOBEIE IMHUU IIepe-faadyu. Pe30HaTOPE

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

3auer

Bb1.B.07 OcHoebl npeodpa3oeame1bHOU MexXHUKU

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenofaBaHus OUCHUIITUHE «OCHOBHI TPe00pa30BaTeIbHON TEXHUKN»
SIBIISIETCSI:
M3y4eHNe OCHOBHBIX IPHHIUIIOB TPpeoOpa30BaHus 3JIEKTPUYECKON SHEPTUH.

Mecto pucuuniuse B CTpykType OI1

Oucnunnuia «OcHOBH mpeoOpa3oBaTenbHOM TexHuku» bl.B.07 saBnsgercs
OUCILUTIINHON YacTH, GOPMUPYyEMOU y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUY O10Ka
1 yyebHOTrO mJaHa NOATOTOBKM OaKalaBpuaTa IO HampaBneHui «11.03.04
ONeKTpOHMKa U HAHO3JEKTpOHUKa». MHM3ydeHue OUCHUNIUHBE «OCHOBH
npeoOpa30oBaTeNIbHOM TEXHUKN» ONUPAeTCs Ha 3HAaHUU OUCHUIIUH(bI) «TeopeTuyeckue
OCHOBHl PaJUOTEXHUKHU»; «TeopeTHdeCKue OCHOBHl 3JEKTPOTEXHUKU»; «Teopus
9NIEKTPUYECKUX Hemneun»; «OHU3UUYEeCKHe OCHOBH
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9JIEKTPOHUKHN », <<9J'I€KTpOHI/IKa>>,' <<3J'IGKTpOHHI:>Ie el 1 MEeTOObI UX pacdeTa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6GeH BHITIONMHATH pacyeT U MPOeKTUPOBaHKEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKLUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIONIb30BaHUEM CPENCTB aBTOMaTH3aluuu npoektupoBanus (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHAYECKOU NOKyMEeHTalluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U APYTMM HOPMAaTHBHEI
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Brenenue
OCHOBHBIE TIOHSTHS U OIIpefeIeHus mpeo0pa3oBaTeiel JIEKTPUYECKON SHEPTUHU U UX

(GyHKIMOHAIbHEIE 3JIEMEHTHI.

Pasgen 2. TpanchopMaTODE

OOmue cBefeHNs 0 TpaHCPopMaTopax. PexkuMel paboTh TpaHCchopMaTopoB. Paboune
XapaKTEPUCTUKYU U MTOKa3aTeIu KauecTBa TpaHCcPopMaTopoB. TpexdasHbie TpaHCHOPMATOPHL.
Paspen 3. OCHOBHBIE 3]IEMEHTEI CUIOBOM ¥ MHGOOPMAIIMOHHON 37IeKTPOHUKH

CooO01eHusT ¥ CUTHAIBL B CUCTeMax yIpaBiaeHus. opMel mpeficTaBneHus: nHGopMauuu. Bumst
aHAJIOTOBBIX, UMIYJIbCHBIX ¥ ITU(POBLIX YCTPOUCTB. YCUNMUTELHEIN U KITIOUEBON PEXKUMEI
paboThl TPAH3UCTOPA. YCUNIUTENbHBIN KacKal Ha TpaH3uctope. OOpaTHas CBSI3b B YCUIUTEIISX.
[IpoMexKyTOUHBIE U OKOHEYHBIEe YCUIUTeNnu. ccnemoBaHre TPAaH3UCTOPOB A1 YCUTIEHUS
HeIPEePLIBHEIX 37IEKTPUYECKUX CUTHAJIOB. Pa00oTa TpaH3KMCTOPa PA3/IMYHBIX THIIOB B KITIOUEBOM
pexuMe.

P 4, BEIPIMUTEIBHEL TPOMCTBA U CTIaXKUB re QUILTPHL

OO1ue cBeleHUs O BHIIPSIMUTEIIBHEIX YCTPOiicTBaX. OCHOBH TEOPUY BhIIpsAMIeHus. Pabota BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO- EMKOCTHYIO Harpy3K#. YIIpaBisieMble BHIITPSIMUTEIIH.
Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukauuu CO. [TokasaTenu kauectBa CO.
[IpuHLKIEL pacyeTa.

Pasmen 5. [TonyIpoBOIHUKOBEIE TPe06pa30BaTeIN IOCTOSTHHOIO HAIPSIXKEHNS B IepeMeHHoe
Ha3naueHue nmpeobpa3oBaTesiei MOCTOTHHOTO HanpsxKeHus. [IpuHIUI mpeobpa30BaHUs OOHOTO
IIOCTOSTHHOT'O HalpsiKeHUs B gpyroe. Knaccudukaius, mokasaTend KauecTBa U 00/1acTu
npumeHenus [1TTH. AHann3 0OCHOBHBIX CXEM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspmen 6. CTaOuIM3aTOPEl HAIPSXKEHUS U TOKA

O61ue cBemeHus 0 cTabunu3aropax. KommeHcalimoHHbIE CTaOMIN3aTOPHI IIOCTOSTHHOTO
HaIpsXeHUs U TOKa ¢ HenpephBHEIM perynupoBanneM (HCH). KomneHcalnoHHbIE
cTabMIM3aTOPEI TIOCTOSTHHOT'O HANIPSI2KEHUS C UMIIYJIbCHBIM perynupoBanueM (MCH).
Crabunu3aTopsl IepeMeHHOT0 HallpSIKeHUs 1 TOKa.

Paszgen 7. [TpeoGpa3oBaTey IepeMeHHOT0 HapAKeHNs B IepeMeHHoe C IPYTUMU [TapaMeTpPhl
Ha3naueHue u knaccudukanus npeobpa3oBaTesei IepeMeHHOT0 TOKA B IEPEMEHHBIN TOK
OPYTUX IapaMeTpoB. PerynsTopsl HalpsKeHWsI ¥ KOMMyTaTopkl. [Ipeobpa3oBaTeny 4acTOTHI CO
3BEHOM ITOCTOSTHHOTO TOKAa ¥ HETOCPEeNCTBEHHEIE Tpeobpa30BaTeIu YacTOTH. MCTOUHUKY
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Oecrepe0ONHOTO MUTAHUS.

Paspen 8. OcHOBHEIE OHATHS ¥ OIpeneleHNs aBTOHOMHBIX ITpeoOpa3oBaTesnei

OCHOBHEbIE TTOHATHS U OIIPee/IeHNs aBTOHOMHEIX ITpeobpa3oBaTened, 1 nXGyHKIXOHATbHEIE
3JIEMEHTHL.

Pasmen 9. [TonyIpoBOIHUKOBEIE TPe00pPa30BaTENN HANIPSIKEHNST

Oco6eHHOCTH aBTOHOMHBIX ITpeo0pa30BaTesiell TOCTOSTHHOTO HalPSXKeHUS.
Knaccudukanus,moka3aTenau KauecTBa ¥ 001aCTH IPUMEHeHUsT aBTOHOMHBIX TTITH.

Pasmen 10. ABTOHOMHEIE MHBEPTOPHL TOKA M HANIPSAKEHUS

OOG1ue cBeleHUsT 0 HBEPTOPax. AHATM30CHOBHBIX CXEM TPAH3UCTOPHALIX MHBEPTOPOB.0630p
Pas3NIMYHBIX CIIOCO00B YIIPaBIeHUIMOITHEIMU KTI0YEBHIMU TPAH3UCTOPaAMH.

Pa3pen 11. CxeMbl yIpaBaeHUs aBTOHOMHBIM WHBEDTOPOM

0630p pasHoBugHOCTe [IIMM, Hcronb3yeMor B UMITyILCHBEIX Ipeo0pa30BaTeIsax
3JIeKTpUYecKor sHeprun. TpeboBaHus, IPeIbIBIsIeMbIe K CXeMaM YIIpaBIeHUs
npeoOpa30BaTeNsIMHU, U CIIOCOOHI UX YAOBIIETBOPEHUS.

Pasgen 12. AnbTepHaTUBHE UCTOYHUKYU YHEPIUU

Knaccudukanuus AMS. KucnoTHble, CBUHIIOBEIE U IIENIOYHBIE aKKYMYIsATOpPHL.[TIoKa3aTenu
kKayectBa XUT. YCTPoHCTBO,0CHOBHEIE XapaKTEPUCTUKH, PACUYET PEKUMOB PAOOTHI.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
252 gac(oB), 7 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3aueT, JK3aMeH

Bb1.B.08 OcHo8bl MUKPO- U HAHOMEXHO0,102Ull paduo3,/1eKMpPOHHbIX cpedcma

Lenu ocBOeHUS OUCLIUITIINHEL

Llenpio mpenofaBaHus OUCHUIIIUHE « OCHOBBI MUKPO- M HAaHOTEXHOJIOT UM
PaIM03JIEKTPOHHBIX CPENCTB» SIBIISIETCS:

M TIOJTyTTPOBOHUKOBBIX YCTPOUCTBAX.

®opMupoBaHue 3HaHUU 00 OCHOBHBIX (YU3MYECKUX IIPOIIECCAX B IMOTYITPOBOOHUKAX

MecTo pucuuniavHsl B CTpyKType OI1

3HAHUU TUCHUIIIAH(BI) «DPu3uKa».

OucuunnuHa «OCHOBH MHUKPO- M HaAHOTEXHOJIOTHU pPafUO3IeKTPOHHBIX
cpencte» B1.B.08 sABngeTcs OUCHUNIMHOU 4YacTH, GOPMUPYEMOU y4aCTHUKaAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j0Ka 1 y4eOHOro IjlaHa MOATOTOBKY OaKallaBpuaTa I10
HanpasiieHuto «11.03.04 OnekTpoOHUKA U HAHOINIEKTPOHUKa». V3ydeHue OVCHUIIINHEL
«OCHOBBH MHKPO- ¥ HAHOTEXHOJIOTUM PagUO3eKTPOHHEIX CPELACTB» OIUpaeTcs Ha

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH BHIMIONMHATH pacyeT U MPOEKTUPOBaHKEe 37IeKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3alnuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BeeneHue B HaHO- U MUKDPOTEXHOJIOTUHA
Omnupudeckuil 3akKoH ['opgona Mypa. [IpuHLIKD IeliCTBUA K/II04a - [T0JIEBOT0 TPAH3UCTOPa.

[TmroCH ¥ MUHYCH MUHHATIOpU3aluy TpaH3ucTopoB. [Ipunuun JlaHmayspa o BeOEIeHUN
TeryIoTH. OnpeneneHre MUKPO3JIEKTPOHUKHY, €€ 3ailauu. MiHTerpanbHble CXeMbl. BUMb, CTENeHb
MHTerpanuy, HegocTaTKu. KpaTkas HCTOPUS MUKPO3JIEKTPOHUKHU. [IBe KOHIENIIUHN CO3[aHUus
HaAHOCTPYKTYP: IIYTh «CBEPXY - BHU3» U NYTh «CHU3Y - BBEPX». [IOHATHS HAHOTEXHOJIOT U,
HaHO3JIEKTPOHUKA ¥ HaHOTETEePOCTPYKTYpPHas 3/1eKTpOHUKa. HanpaBieHrus HaHOTEXHOJIOTUU.
Kpatkas uctopus HaHotexHonoruii. CTM u ACM MUKPOCKOIIUH.

Paspen 2. CTpYKTypa TBEPILIX Tl

[Motenmuan JlenHappa-[IxkoHca. Kpucrannuueckas pemeTtka. Koshdunnuents: Munnepa. Bugs
KpHUCTannoB (KpaTko). MexaHu3M pPOCTa KPUCTAIIOB U3 pacTBopa. [lonukpucTtanisl. OTXKUT.
Amopdurie BemecTBa. KBa3ukpucTtanibl. HaHogacTulibl. CTPYKTYPHBIE U 9JIEKTPOHHBIE
Maruueckue uncja. Hanomomnexkynsl (YHT, dynnepentr, rpades, JHK).

P KTHL U X 1S B TBEPOLIX TeIax

IedeKkTr B peallbHBIX KpHUCTal/IaX: TOYeYHbIE, OMHOMEPHLIE, ABYXMEPHEBIE, TPEXMEPHEIE. CBSA3b
nedeKTOB CO CBOMCTBAMH KPHUCTAJJIOB: XPYIIKOCTh, IIIACTUYHOCTh, IPOYHOCTh. Pa3pylnenue
MaTepuanoB. O6paboTKa MaTepHuasoB [Jis IIOBHIIIEHHUS TBEPOOCTH UIIH MJIACTUYHOCTH.
[TpoyHoCcTh HAHOMaTepuanoB. KonebaHus pemeTky, akyCTUUeCKre U ONTu4Yeckue HOHOHHL.
CBs13b poHOHOB ¢ guddy3ueit gederToB. Nuddysus B TBEPOLX Tenax. KoapduumueHTt
Ouddysuu. [Tepsoiit 1 BTOpou 3akKoHH Ouka. Pemenue ypaBHeHus quddysun ans
HeorpaHH4YeHHOro Kpuctamia [uddysus us tonactoro cnos. Iuddysus u3 TOHKOTO CIOS.
Pasgen 4. POCT KpUCTAIOB ¥ TOBEPXHOCTHEIE TIPOIECCHI

Mopenu pocTta KpucTamioB. [TocnonHbM pocT. OCTPOBKOBEIM POCT. PocT CTpaHCcKu-KpacTaHOBa.
KuHeTrKa pocTa IJIEHKH, KOHCTaHTa paBHOBecus. HabGmomenue pocta kpucramia. CTpyKTypa
IIOBEePXHOCTH, [lepeKTh m0oBEPXHOCTU. POCT KpHCTasia BOKPYT BUHTOBHIX AUCIOKauuii. Ou3mKo-
MaTeMaTH4ecKas Teopusi pocta Kpucrtanna. CMaunBaHue. I'mu66coBckas agcopOmusi. CKOpOCThb
oOpa3oBaHUs 3apopbiied. MoneKyIapHO-CTaTHCTUYEeCKast MOfieNlb 3apoxkaeHus. KoanecieHuus
1 06pa3oBaHue CIIJIOIIHOTO CIIOS.

Pasmen 5. TexHOIOTUY CO30AHUS TOHKHUX INIEHOK

OCHOBHBIE TEXHOJIOTUYECKHUE IIPOIECCH IPOM3BOACTBA. JNUTAKCUS. TepMOBaKyyMHO€E
HCIlapeHue: 371eKTPOHHBIN Iy4, Pe3UCTUBHBIE UCTIAPUTENH, TUTEJIb C KOCBEHHBIM HarpeBoM,
na3epHasa abnsauus. PacnbieHne MaTepralia MUIIEeHN: XUMUYECKOe, KaTOIHO-Ayr0BOe, HOHHO-
MJIa3MeHHOE, MOHHO-TTy4eBoOe, MOHHOE IJTaKMpPOBaHKWe, MarHETPOHHOE PaCIHblIEHHE.
ONMeKTPOXUMUYECKOe U MIa3MOXUMHUYeCKoe ocaxaeHue. Co3gaHrve MOHOKPUCTAIIAYECKUX
CJIOEB: XUMHUYECKOE ocaxkaeHue u3 mapoBoi (assl (CVD), kugkodasHoe ocaxaeHue, IIa3Mo-
XUMHYEeCKoe ocaxneHue u3 naposou ¢aswl (PECVD), MonekynspHo-ny4deBas sanutakcus (MJ19),
TBEpHoda3Hasa snutakcus (T®I). Texnonorus Jlenrmiopa - bnomxkert. TepMuyeckoe
OKHCJIEHME KPEMHUS, alIOMOOKCUIHAS TeXHONOrus, TexHomoruss KHU (amuTakcuambHBIN METO],
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METOJl MOHHOTO BHEIPEHHUS, METO/ CPallliBaHUS IJIaCTUH, METOJ] YIIPaBIIsIEMOI0 CKOJIa).
KoHTpOIE TONILIMHE TOHKUX IJIEHOK. [Ipupofa 1 KOHTPOJIb aATe3uH.

Pasmen 6. O6paboTka MaTepuanos: ouddys3usd, nuTorpadusi, TpaBrieHne

Ouddy3us: HaHeceHue cnog audPy3aHTa Ha MIaCTUHH A0 Auddy3un; uddy3usa B 3anasiHHOU
ammyne; oupdy3us B Bakyyme; guddy3us B 3aMKHYTOM 00BEME; METOABI OTKPBITON TPYOHI;
HUMIIyJIbCHBIE METOIbI TPOBefeHus u(py3ul; paaualliOHHO-CTUMYIUPOBaHHAA OUPy3us.
HepocTaTku u ocobeHHOCTH MeTonoB nuddy3uu. MonHas ummnnanTanus. JlazepHas o6paboTka
IIOBEPXHOCTU. XUMUYECKOE TPaBlIeHUE, 3JIEKTPO-XUMUUECKOe, HOHHOE, HOHHO-XUMUYECKOE,
IIJIa3MOXUMHUYECKOe TpaBieHNe, Ta3epPHO-CTUMYIMPOBaHHOEe. Buisl nuTorpaduun:
doTonmuTorpadus, peHTTeHOBCKas, 3JIEKTPOHHO-/Iy4YeBas, yiabTpadroneToBasi, MOHHO-Ty4eBas,
AMIIPUHT-TUTOTpadusi, UMMepcuoHHas. Kputepuit Panes. MeTonbl nuTOrpaduul B TEXHOIOTUH
KHH. TexHomorus TpéxmMmepHOro ¢opMooOpa30BaHus C CYOMUKPOHHLIM pa3pelleHrueM.

Paspen 7. Co3maHre MUKDPO ¥ HaHOIPHUOOPOB

Pa3paboTka KOHCTPYKIUYM TPaH3UCTOPOB: OUIIONISPHBIM U IIONEBOM TPAH3UCTOPH, TPHMEPEI
npoMebiieHHbIXx MOIT Tpan3ucTopos, FitFet TpaH3ucTopsl, opranryeckast 31eKTPOHUKA,
MEeTOIBI CO3[IaHus P-n nepexonoB. OCOOEHHOCTH MPOEKTUPOBAHUS UHTETPaIbHBIX cxeM: CBUC,
CBEPXTOHKHE IIPOBOJHUKHY Ha IIJIaTaX, CO3JaHKe MPOBOOSIIINX JOPOKeK, 6opb0a ¢ mapa3uTHON
€MKOCTBIO, CIIaiKa, CKJIeliKa, IpeccoBaHue (IIakupoBaHue), COOpKa (CaMOCOBMEIIEHUE).
KOHTPOIb ¥ UCTIBITAHUS 37IEKTPOHHBIX CPeACTB. [leyaTHas 9/IeKTPOHKKA: TTTy00Kas mevarh,
bnekcorpadckasa nmedaTthb, opceTHas nevyaTh, IJIOCKasd TpadapeTHas nedaTh, pOTallMOHHAS
TpadapeTHas mevyaTh, CTPyHHAS Me4aTh, 1a3epHas abnsamus. MUKPO3IeKTpOMeXaHNYeCKre
cucteMsl (MOMC). MonekynsipHoe KOHCTpyupoBaHue (ACM). 9neKTpocTaTAdeCcKas
camocOopKa 13 HAaHOYACTHII.

Pasgen 8. Hano4yacTHIlEl, HAHOMOIEKYIEl, HAHOKOMIIO3UTHL

Knactepsl ¥ HaHOYACTHUIEL. MeTO/IbI TOIYyYeHUSI HAHOYACTHIL: JIa3epHast absIus, UMIIYIbCHbIE
Jla3epHblE METOMABI, BHICOKOYACTOTHLIM MHOYKLIMOHHBIM HarpeB, TEPMOJIU3, SJIEKTPOB3PLIB
IIPOBOMHMKA, ra30Bas aTOMHU3als, XUMUYECKHIE METOMHI, 30JIb T'eJIb MEeTOf (3071b, TEJIb).
Nzonsanusa sanodactull (ITAB). [TonydeHue yriepogHbIX HAaHOCTPYKTYP (PyrmepeHsl,
HaHOTPYOKM, HAHOBOJIOKHA, rpadeH). YHUKaNbHBIE CBOMCTBA HAHOYACTHI]: XUMUYeCKas
peaklnuoHHas ClIoCOOHOCTb, MAarHUTHLEIE CBOWCTBA, TEMIIEPATYPHLEIE CBOWCTBA, ONITUYECKHE
CBOICTBa, 0aKTepUIUAHbIE CBOMCTBA. HaHOKOMITO3UTEL. MeTobl CUHTE3a: KOMIAaKTUPOBAHMUE,
CIMHUHTOBaHUeE, rajbBaHN4eCcKuil crocob. CiaoucTrie MaTepranbl. HaHOCTPYKTypUpOBaHHEBIE
cTéxya. HaHOCTPYKTypupOBaHHbIE KPUCTAJIIE ¥ pacTBOphl. CBOMCTBa HAHOMAaTEPHUAJIOB:
Mexanuueckue, dnekrpuueckue, Ontuyeckue, MarHUTHHE.

Pasmen 9. BBeneHue: 3aKOHBI KBAHTOBOTO MUPa

[MToctynartsl [Inanka. JHepreTU4ecKrue YPOBHU 3JIEKTPOHOB B aToMax. KopmycKynsipHO-BOJTHOBOH
oyanu3M. [Tudpakius ameKTpoHoB. [Tudpakius Bynbda-bparra. [IpuHiun HeompeneneHHOCTH
letizenbepra. YpaBHeHus me bpoiins. 'eomeTpuyeckoe npeacTaBlieHHe aTOMHOW OpOUTAIIH.
BonHoBas ¢pyHKIMg. Onucanue OBUXKEHUS CBOOOIHON YaCTHIlLL. YpaBHeHue [lIpénunrepa.
KBanToBbIe uncna. [Ipunuun [Taynu. 3onotoe npasuno ®epmu. Beixon 3meKTpoHa B BaKyyM.
[TpsiMoyToIbHAS MOTEHIIMAbHAS IMa C 0ECKOHEYHBIMM CTeHKaMHM. [IpsiMOyTroibHAs siMa C
KOHEYHBIMM CTEeHKaMHM. [IpoxoxkmeHre YaCTUIl Yyepe3 MOTeHIHaIbHEIN Oaphep.

P 1 HHAsl TEOPUST TBEPOBIX T

OHepreTuvecKue ypoBHU 3JIEKTPOHOB B MOJIeKy/IaX. YPOBHU B HaHOYacTHIIaX. OOpa3oBaHue
SHEePreTU4YeCKUX 30H B KPUCTasIax. 30HHBIN S9HEPTeTUYECKUY CIIEKTP 3JIEKTPOHOB B KPUCTAJINIe
(MeTannsl, /1, AU3NeKTpUKY). Hak/IOH 9HEpreTHYeCKuX 30H 3JIEKTPUYeCKUM 1ojieM. CIIeKTpHI
OIITUYECKOTO MOTJIoLeHUs. YpoBeHb OepMu. BEIpOXKOeHHBIN 3IeKTPOHHBIN ra3, [[JIMHa BOJIHEL
le-bpounsa. Ctatuctuku MakcBena-bonbiimaHa, bo3e-OumTenina, ®epmu-lIupaka, CpaBHEHUE
CTaTUCTHK.
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Pazgen 11. S1eKTpOHHEBIE CBOVCTBA MIOIYIPOBOOHUKOB
CoOcTBeHHEBIE TIOTYTIPOBOOHUKY. Pacnpenenenue 3JIEKTPOHOB 110 YPOBHSIM SHEPTHUH.

PaBHOBeCHBIE ¥ HepaBHOBECHBIE HOCUTENH 3apsifa. [IppuMecHbIe OIYNIPOBOAHUKY N U P THUIIA.
HeocHOBHEIE HOCHTENH 3apsfa. 3aKOH OeWCTBYIOMIMX Macc. ['y6oKre mpuMecHbe YPOBHH.
TeMnepaTypHbIe 3aBUCUMOCTU KOHLIEHTPAIMU HOCUTEJIe! 3apsifa B II/II JOHOPHOTO 1
aKI[eIITOPHOI'O TUIIAa. FI3MeHeHVe KOHI[eHTPalluu IpuMecu. [IpumMmeHeHue 1I/0 B
Pafno03IeKTPOHHBIX CPefiCTBax.

Paspen 12. 9neKTPOIPOBONHOCThL TBEPHIBIX TN

IIpeiid 5MEKTPOHOB BO BHEIITHEM I10JI€. DJIEKTPOIPOBOIHOCTL METAJIJIOB, CIIJIaBOB,
HaHOKOMIIO3UTOB. Brusinve mpuMecey Ha 91€KTPOIPOBOAHOCTh. CBEPXIPOBOOUMOCTb.
SddeKTH CUIBHOTO MOMA: YAapHas HOHU3alUs, 3JIEKTPOCTaTudecKass HOHM3allus,
TEPMO3/IEKTPOHHAs NoHU3anus o OpeHkKento, mpoboit fu3neKTPUKoB, 3pdekT 'aHHa.
Pasgen 13. SnekTpryeckue IBIEHUS B DUIIEKTPUKAX

[Tongpu3auus OAU3TEKTPUKOB. [IU3JIeKTpUYECKIe TIOTePu. 3aBUCUMOCTS U tg yria
OUBIEKTPUYECKUX ITOTEPh OT TEMIIEPATYPH! ¥ YaCTOTHI IEPEMEHHOTO oA, MoHHas
3JIEKTPOIIPOBOOHOCTD B JUINEKTPUKaX. [[U9NeKTpruYeCcKre CBOMCTBA HAHOPA3MEePHBIX CTPYKTYP.
Pazgen 14. du3nyecKre 0CHOBBHL MUKPO3IEKTPOHUKHU

TepmoanekTpoHHasd aMuccus. ApToaMuccusi. KoHTakKTHasi pa3HOCTh MOTEHIManos. [luon
HIoTTKU. ONEKTPOHHO-ABIPOYHBIN IIePexof, reTeponepexonsl. Buasl auonos. PoTO31E€MEHT.
Jlazep Ha p-n nepexope. bunonapHbM TpaH3uCTOP. [101€BOM TPAH3UCTOP.

P 15. dusnyecku HOBHI HaH KTPOHUKH

KBaHTOBOE OrpaHMYeHUe 3JIEKTPOHOB. KBAaHTOBEIE SIMBI, HUTH, TOUKKU. Pa3aMepHbIe 3DPEKTHI.
[TpuGopsl Ha HAHOCTPYKTYpPaX: JTa3epPhl C KBAHTOBLIMU CTPYKTYpPaMu, POTONMPUEMHUKY Ha
KBAHTOBBIX SIMaX, TYHHEJIbHO-PE30HAHCHBIY WO, ABYXCIIOMHBIN TYHHENbHBIN TpaH3ucTop, MIIM
OUOM, OOHO3IEKTPOHHOE TYHHENHPOBaHKe Ha 9pdeKTe KyITOHOBCKOM OII0Kaabl, KBAHTOBO-
TOYEYHHBIEe KJIETOUHbIE aBTOMAThI, KBAHTOBBLIM MHTEP(PEPEHITMOHHBIA TPAH3KUCTOP.
MonekynspHas HaHO3JIEKTPOHUKA: aTOMHBIE ITePEeKIYalole CTPYKTYPHl, IpageHOBHII
TPAH3UCTOP, AUOOHl U3 YTIIEPOAHBIX HAHOTPYOOK, ITOJIEBbIE TPAH3UCTOPHL U3 YTIIEPOAHEIX
HaAHOTPYOOK, HAHOTPYOKHU KaK MCTOYHUKM 37IEKTPOHOB, HAHOIIPOBOAA U3 YTJIEPOAHBIX
HaHOTPYOOK, CYyIIepKOHMIeHCATOP, TOIIJIUBHEIN 37IeMeHT, faTyuKu BellecTB, [JHK-anamu3zaTop,
anMasHas MaMsaTh /I KOMIbI0TepOoB. CIMHTPOHUKA.

Pa3pen 16. BakyyMHad 37eKTpoHKKA. [ToneBble KaTOMHL.

Pa3HOBUOHOCTH UCTOYHUKOB CBOOOIHAIX 3JIEKTPOHOB, UX IIpUMeHeHue. Teopus moneBon
smuccui. [Ipo6eMsl TeXHOIOTUYECKOM ONTHMU3AIMH [TOJIEBLIX KaTOOOB: (POKYCUPOBKA IOJIEH,
pacrnpepeneHre TOKOBOW Harpy3KH, yaydllleHWe YCI0oBUM, 00paboTKa MaTepraa KaTofa.
Knaccudukaiys MaTepuasoB O CO3MaHUS MOJIEBEIX KaTOMOB. MofieTMpOBaHKE TOJIEH.
9ddekT s3KkpaHUPOBKU. ['HcTEpe3uc. TeXHOIOTUYN CO3MaHUs MOJIEBLIX KaTOMOB. YCTPOKUCTBO
pubOOPOB, UCIIOIL3YIOMIUX TT0JIEBbIE KATOIEL.

OO61masi TPyAOEMKOCTb OUCIUTITAHEL
216 gac(oB), 6 3ET
dopMa MPoOMexKyTOYHOM aTTeCTalluN

3aueT, JK3aMeH
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b1.B.09 3aexkmpoHHble uenu u Memodsvl ux pacuema

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio IpemomaBaHus QUCIIUIIIMHEL « DJIEKTPOHHEIE IIeTIH ¥ METOIL UX pacyeTa»
SIBIISIETCSI:

n3ydyeHHue OCHOB TEOPHUH M PacyeTa 3JIEKTPOHHEIX (GUIILTPOB, YCUTUTEIICH U
aBTOTEHEePaTOPOB. [UCIMIIIMHA «DIEKTPOHHEIE MM U METOIbI X pacyeTa» HOIKHA
obecreyuBaTh GOpMUPOBaHKE HyHIAMEHTa IOATOTOBKY OyOyIIUX CIIEI[HAiCTOB B
00JTacTH pacyeTa 9JIeKTPOHHEIX IleTlel pa3NMuYHOro Ha3HAYEHMS, a TaK¥kKe, CO3[IaBaTh
HeoOxomuMyto 0a3y OJIst YCIIEITHOTO OBTadeHus IIOCIeAYIOUIMMY CIIelaTbHEIMU
IUCLUUIIIHHAMY y4eOHOoro mnaHa. OHa JOJIKHA CTOCOOCTBOBATh PA3BUTHIO TBOPUYECKUX
CIIOCOOHOCTEH CTYIEeHTOB, YMEHHI0 (DOPMYIHPOBATh U PELIATh 3alayu H3y4aeMoun
CIEeIUATbHOCTH, YMEHUIO TBOPUECKH MPUMEHSITh ¥ CAMOCTOSITEJIbHO TIOBHIIIATE CBOU
3HaHMSA. [MCIMIUIMHA HAXOJUTCS Ha CTHIKE MUCITUIIINH, 00eCIIeYnBaomuX 0a30ByI0 1
CIEIUAbHYI0 IOATOTOBKY CTYIeHTOB. M3y4ast 9Ty OUCUUIIINHY, CTYOEHTH BIIEPBHIE
3HAKOMSITCSI C PUHIMIIAMHK aHAKM3a ¥ CUHTEe3a 3JIeKTPOHHEIX (GUIbTPYIOIINX IIeTel |
aBTOTEHEPATOPOB.

MecTo pucuuniusel B CTpykType OI1

[IucuunnuHa «JDJEeKTPOHHBEIE IeNMM W MeToObl uX pacdyerta» b1.B.09 aBnsercsa
OUCILUIIINHON YacTH, GOPMUPYyEMOU y4aCTHUKaMu 00pa30BaTeIbHBIX OTHOLIEHUY OI0Ka
1 yyebHOTO mJaHa MNOATOTOBKM OaKajllaBpuaTa IO HampaBineHui «11.03.04
OJIeKTpPOHUKA ¥ HAHO3JIEKTPOHUKa». W3ydeHUE OUCLUNIUHB «DJIEeKTPOHHEIE LeNu U
METOOB KX pacyeTa» ONHPAETCS Ha 3HAHUM OuUCHUNIUH(BI) «Brcmas
MaTeMaTuKa»; «TeopeTH4eCcKue OCHOBHI 311€KTPOTEXHUKU»; «TeopHus dNeKTPUUECKUX
nemnen»; «OU3n4YeCKre OCHOBHI 3JIEKTPOHUKN ».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMNX KOMIIETeHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cnoco0eH CTPOUTH MpoCTenie Gu3ndyeckre 1 MaTeMaTudecKue MOoeny IpudopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBEHOTO
Ha3HaYeHMs, a TakXkKe HCI0Ib30BaTh CTAHAAPTHHIE TPOTPAaMMHEIE CPEICTBa UX KOMITbIOTEPHOT'0
MmonenupoBanus (ITK-1)

- Crioco6GeH BHIIONMHATH pacyeT U MPOeKTUPOBaHKEe 371eKTPOHHBIX TPUO0OPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3auuu npoektupoanus (I1K-3)

CopepxkKaHue OUCIUIIINHEI
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Pazgen 1. Pacuet PEAKTUBHEBIX @I/IHBTQOB C YIETOM MX SKCIINTYATAITMOHHBIX ImokKa3aTenen

3amayva anmpokcuMaluu. dunbTpel YeOrnieBa u 301oTapesa. JlecTHuYHAs peanu3anus LC-
GbuUNbTPOB. JHEpPreTUYeCcKue QYHKIUH U MTOKa3aTenu 3h(PeKTUBHOCTY PEaKTUBHBEIX (PUIIBTPOB.
CBo¥iCTBa 9HEPreTUYECKUX QYHKINY PeaKTUBHLIX (GUILTPOB. OIeHKa MacCcorabapuTHBIX
nokasareney, K.I1.[I. ¥ BNIUSHUS IOTEPh HA XapaKTePUCTUKHU MOITHEIX LC-punbTpoB. OyHKINMN
YYBCTBUTEIBHOCTH U CTAOMIBHOCTh XapaKTepUCTHK GunbTpoB. PacueT LC-QunIbTpoB HUKHUX
4aCTOT C y4€TOM KX 3KCITyaTallMOHHBIX ITI0Ka3aTesleu.

P 2 KTDPOHHEI on THOH CBS3b

[TepemaTouHas QyHKIMS 1eny ¢ o6paTHOM cBsi3bio (OC). [TomoxuTenbHAs U OTpULIATEIbHAS
OC. Bnusuaue OC Ha XapakKTepPUCTUKU YCUIUTEs, YCTOMUYUBOCTE Lenen ¢ OC. Kputepui
ycTtoryuBocTy HalkBucTa.

Paspmen 3. ®unbTphI pagronoMex I UMIYILCHBIX Tpeobpa3oBaTesie HaupsaKeHUs.
HasHaueHue GUIBTPOB pafuronomMex. MMmynbcHble Tpeobpa3oBaTeiu KaK HCTOUHUKH
papuornoMex. CHMMETPUYHEIE ¥ HECUMMETPUYHEIE TTOMeXH. THIIOBEIE CXeMBI ¥ 0COOEHHOCTH
IIPOEKTUPOBaHUS PUILTPOB paguonoMex. [lapa3uTHele TapaMeTphl KaTylleK HHAYKTUBHOCTEN 1
KOHIOEeHCATOPOB punbTpa. MeTonMKa pacdeTa U MOOEINPOBaHUS (PUIBTPOB PAfNOIIOMEX.
[IpuMepsl pacyera.

OO6I1mast TPYAO0EeMKOCTD AUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallun

9k3aMmeH. KypcoBas pabora

b1.B.10 OcHosebl pa3padbomkKu cucmem HA Kpucmasjie

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenomaBaHus OUCHUTIINHEL «OCHOBEI pa3pabOTKU CHCTEM Ha KPUCTAJIIe»
SIBIISIETCS:
Llento sABIsIE€TCS MOMy4YeHUS HadyaJbHBIX CBEIEHUN O CTPYKTyPe U IPUHIUIIAX
paboTel cucteM Ha KpucTainie (CHK), u3yuyeHrue HHCTpyMeHTapus pa3paboTKu 1
Pa3NUyYHBIX paguonpunoxenui Ha CHK.

MecTo pucuunavHel B CTpyKType OI1

OucnunnuHa «OcHOBHE pa3paboTku cucteM Ha kKpucrtanne» b1.B.10 saBnsiercs
OUCIUTIIMHOM YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yyebGHOro mnaHa NOATOTOBKM OaKalnaBpuaTa o HampaBneHun «11.03.04
OneKTPOHMKA M HAHO3JEKTPOHMKa». H3ydeHue gucnuniauHbel « OCHOBH pa3paboTKu
CUCTEeM Ha KpHUCTalae» onmupaeTCcss Ha 3HAHUU [JUCHUINIUH(BI)
«MapopmaTuka»; « MUKPOIPOIECCOPHLIE YCTPOUCTBA».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH CTPOUTD MPOCTelIe Gu3niecKre U MaTeMaTu4eCcKue MoIennu IpubopoB, CXeEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHOINMEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBHOTO
Ha3Ha4YeHMs, a TakXkKe HCI0/Ib30BaTh CTaHAAPTHHIE MPOTPaMMHEBIE CPECTBa UX KOMITbIOTEPHOI'0
MmomenupoBanus (I1K-1)

- Cioco0eH BBITIONIHSATh PAaCUeT U MPOEeKTUPOBAaHUE SJIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOMCTB
Pa3nuyYHOro PyHKIMOHAILHOTO Ha3HaYeHUS B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
KCII0Ib30BaHUEM CPEACTB aBToOMaTH3aluuM poektrpoBanud (I1K-3)

CopepxkaHue OUCIUTIIHHEL

Pazpen 1. Beemenue

OCHOBHOMU IIMKJI MPOEKTUPOBaHus cucteM Ha Kpuctase. [Tousitue ASIC, FPGA, CPLD, HDL,
SoC, NoC. OcHoBHbIe Tpou3BoaguTenu u cemeicTBa FPGA u Soc. O6mactu nmpuMmenenust SoC.
[IporpaMMupyeMeble JOTUYEeCKre MaTpullbl. CII0KHBIE IIPOrpaMMUPyeMbIe JIOTUYECKUe
MHTerpaJibHble CXeMbl. ba30BEle MaTpUYHbBIE KPUCTAJIEL. [IporpaMMupyeMele I0Ib30BaTeIeM
BEHTUJIbHBIE MaTPUIEl. ANlapaTHas CTPYKTypa CUCTEMEI Ha KpUCTAJJe.

Pazgen 2. OyHKIIMOHANBHO JIOTUYECKOe IPOEKTUPOBaHKE

[ToTeHIMaNbHEIE ¥ UMITYILCHBIE CUTHAJIB, IIePEXOAHBIE IIPOIIECCH B IU(PPOBHIX CXEMaX,
KOMOWHAIMOHHBEIE, CHHXPOHHBIEC, aCUHXPOHHBIE CXEMEI.

Paspmen 3. CpencTBa MPOEKTHPOBAHKUSA CUCTEM Ha KPUCTANIe

Cumynsanus, Bepuukanusa, KocuMynsanus. [Iporotunupoanue. [ {ludppoBoi cuHTe3. A3BIKN
IporpaMMupOBaHus Ay nugposoro cuutesa. Verilog, System Verilog, VHDL, SystemC. RTL-
omnrcaHue npoekTa. IlepeHoc mpoekToB ¢ mnatgopmel FPGA Ha ASIC

Paspen 4. CodT-mporieccopHoe Sapo

MopenupoBaHUe IPOLECCOPHOrO AApa. Ha3HaueHre U apXUTEKTypa IPOIeCCOPHOro Aapa.
ApXUTeKTypa BHYTPEHHEN IMIMHEI ITpoliecCcOpHoro sapa. OTiafika MporpaMMHOro obecredyeHus.
Paspmen 5. AnimapaTHBIE TPOIIECCOPHEIE AOpa

[Tponieccoproe simpo ARM Cortex. [TogkmtodyeHre K IPOLECCOPY 0JIb30BaTEIbCKUX YCTPOUCTB.
Komanpgs! monb3oBaTens. [Tognepka OTIafoYHbIX CPEOCTB.

Paspmen 6. MHTepdeiick B3anMoneicTBUS npoliieccopa u T1JINC

CrpykTtypa untepdeiica AXI (curaarsnsl, pa3MellleHe B TaMsATH TaKTUPOBaHUE, TPOTOKOJI
oOMeHa u ynpaBnenue), AXI4 DMA, AXI4-Stream.

OO1mast TPyAOEMKOCTD AUCIUIIIIMHEL
144 gac(oB), 4 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b1.B.11 Mukpokoumpo.aepol

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCIUIIIUHBL « MUKPOKOHTPOJITIEPEI» SABISETCS:

M3yueHre MeTO0B TPOEKTHPOBAHUS U CO3MaHUSI COBPEMEHHBIX CPEJICTB
yIIpaBJIeHUs paguoannapaTypoy, I03HAaKOMUTh CTYAEHTOB C KOHKPETHHIMU
IPHMEHEeHUSIMU MUKPOIIPOIIECCOPHEIX CPEACTB B TEJIEKOMMYHUKAIIMOHHOM almapaType.
PaccmoTpeHue 371eMEHTHOM MUKPOIIPOIIECCOPHOM 0a3bl ¥ TPAMOTHOE €€ MCII0Ib30BaHNe
IIPY TPOEKTUPOBAaHUM pPafguoaniapaTyphl.

MecTo pucuuniuHe B CTpykType OI1

Oucounnuaa «MukpokoHTponnepe» Bb1.B.11 sABnsgercsd OUCHUNNIMHOU YacCTH,
dbopMupyeMoii ydaCTHUKaMu 00pa30BaTeNbHLIX OTHOIIEHUU O00Ka 1 yueOHOro miaHa
IMOATOTOBKM OakKajlaBpuaTa no HampaBiaeHuio «11.03.04 OneKTpoOHHKA H
HaHOS3JIEKTPOHUKa». H3ydeHuWe AUCHUNNUHB « MUKPOKOHTPOJIJIEPH» OMNUpAaeTCs Ha
3HAHUM OUCHUIUIHH(BI) «OCHOBH Pa3paboTKH CHCTEM Ha KpHCTajuie»; «Pu3ndyeckKue
OCHOBHI 3JIEKTPOHUKU».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- CiocoGeH caMOCTOSITeIbHO IPOBOOUTE 9KCIIePUMEHTaIbHEIE UCCIEN0BaHUS U UCIOJIb30BaTh
OCHOBHEIE ITpHEeMEBI 00pab0TKY U NIpefCcTaBIeHUS ONy4YeHHEIX faHHbIX (OITK-2)

- CnocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT'0 UCCIef0BaHUs ITapaMeTPOB ¥ XapaKTEePUCTUK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKY PA3NIMYHOTr0 QyHKIMOHAIBHOTO
Ha3HaueHus (I1K-2)

CopepxkaHue OUCIUTIIMHEL

Pazpen 1. Beemenue

00630p COBPEMEHHON 371eMEHTHOM 0a3bl MUKPOKOHTPOJU1ePOB (MK). OCHOBHEIE TEPMUHEL U
onpepnenenusi. Mukponpoueccop (MII), mukpokoHnTposnep (MK), ogHokpucTtansHas 9BM
(O3BM) u ux ocobenHocTu. XapakTepuctuku MK pa3nuuHoro HasHaueHus. Kinaccudukanms
MK. O9BM 0Te4eCcTBEHHOTO U 3apy0eKHOT0 IIPOU3BOACTRA.

Paspmen 2. ODHOKPHUCTATBHEIE MUKDOKOHTDPOIIEDE

O6mue cBemeHus1. TUIIH UCITOIB3YEMOM MTaMsATH. PerucTprl 00611ero Ha3HayeHus. PerucTph
crenuanbHBIX QyHKIMN. TakTOBEIM reHepaTop. CTopoxkeBor TariMep.[locmenoBaTenbHas
rnepemaya.

Pa3pen 3. ApxyuTeKTypa OOHOKDPHCTAIbHBEIX MUKDPOKOHTPOIIEPOB intel 8051
ApxuTekTypa MUKPOKOHTpOIepoB intel 8051. Opranusanus naMsaTi MEKPOKOHTPOJITIEPOB
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cemericTBa intel 8051. PaboTa c BHeIlIHel NaMAThI0 DaHHEX. OCOOEHHOCTHA CXeMOTEeXHUKU
noptoB MK. Peructpsl cnenuanbHBIX QYHKIUK TOPTOB MK.

Paspen 4. Opranu3aliis paboTh TAaUMEPOB/CUETYNKOB

Pexumel paboTh TanMepoB/cueTunKoB. OCOOEHHOCTH PAabOTH B peXKMMe TauMepa U B PeXKUMe
cYeTUMKa. YIIpaBieHUe pexxuMaMy paboThl. TauMep KaK UCTOUHUK TaKTOBBIX CUTHAJIOB [IJIS
[I0CJIeIOBaTENILHOT O UHTEP(euca.

Paspmen 5. [locnenoBaTenbHBIM UHTEDPdENC

[TpuHIMD TOCTIEeN0OBaTENbHOU NIepefayy JaHHbIX. [lepenaun uHpopManuu 1o uHTepdencam
RS232, SPI. ApxuTeKkTypa YHUBEPCAIbHOTO aCUHXPOHHOT0 mprueMonepenatuynka (UART).
PexuMEl TOCTIeIOBaTENIbHOU TI€pefaydy JaHHEIX. PerucTphl yrpasiaeHusa. OLeHKa BepOATHOCTU
omu0O0K Tepeayy MPYU UCIIOIb30BaHNY Pa3IUYHEIX KBapIEBEIX pe3oHaTop. Opranu3anus
MEXKIIPOILIECCOPHOTO B3aUMOAEUCTBUS. YIIpaBlIeHNEe MOIEMOM.

Paspen 6. CucteMa npeprIBaHUK OOHOKPUCTAIBHEIX MUKPOKOHTPOIepoB intel 8051

[Topsimok oOMeHa CUTHallaMU MeXAY MUKPOIIPOIIECCOPOM U BHEIIHUM YCTPOUCTBOM B IIPOliecce
oOcnyKMBaHMS 3alpoca Ha npephiBanue. OyHKIIMY KOHTPOIJIEpPa TPEPLIBaHUA. BHYTpeHHNE U
BHEIIIHNE TIpephiBaHus. ANnapaTHble CPeACTBa IIpePhIBAHUS: TUIIBI BXO[I0B 3alIPOCOB,
ocoOeHHOCTH uX 00CTykuBaHus. [IporpaMMHEIE CPEICTBA IIPEPLIBAHUS: 00CTyKUBAHIE
BEKTOPHEIX IPEePEIBaHUY, MaCKMPOBaHKE 3allpOCOB Ha IIpephIBaHus, CUCTEMEI C
NIPOrpaMMUPYEMBIM YPOBHEM IIPUOPUTETA.

P 7 HOKDPHCTAIbHEIE MUKDOKOHT bl ceMeiicTBa AVR

CTtpykTypa MUKPOKOHTposiepa AVR. Peructpsl ob1mero Ha3HaueHus. CiocoObl agpecanu B
MuKpoKoHTpoiiepax AVR. [Tepudepuiinsie yCTporuCcTBa. ICTOUHUKY IIpePLIBaHUM B
MHUKPOKOHTpoIepax AVR.

Pasmen 8. [locnenoBaTenbHBEIM HHTEP(ENC MUKPOKOHTPOIIIEPOB ceMericTBa AVR

PexXuMEI TOCTIeOBaTENIbHOU TIEPEefayul JaHHbIX. PEeTUCTPH yIIpaBIeHH.

Pasmen 9. OmgHOKpUCTATBHEIY MAKPOKOHTPoInep MSP430

Onucanue MEKPOKOHTPoepa. CucTeMa mpepriBaHui U pabouyne pexkuMbl. [leHTpambHbIH
IIPOIECCOP.

Pazmen 10. OmHOKpHCTaNbHEIE MUKDOKOHTPOMIEDPH! Ha aape Cortex-M

CTpyKkTypHasa cxeMa MUKPOKOHTposiepa cepun STM32F40. ITporeccoproe saapo Cortex-M4.
PerucTtpsl 00111eT0 Ha3HaYeHUs. PerucTpHl CcrieniaabHEIX QYHKINN. AIpecHoe ITPOCTPaHCTBO
nmaMsATu. CucTeMa MpepPHBaHUM.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auget

b1.B.12 ®u3uuecKue OCHO8bl 3/1ICKMPOHUKU C8EPXB8bICOKUX Yacmom u onmu4eckoz20
duana3oHa

Lenu ocBoeHUST TUCHUILINHEL

Llesnbro InpenogaBaHus JUCLIUIIIINHBL «dU3nYeCKre OCHOBEI JJIEKTPOHUKHN
CBEPXBEICOKHUX YACTOT U OIITUYECKOI'O JUAIIa30Ha» ABJISAETCA:
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dbopmupoBaHue GyHIaMeHTa IOAT0TOBKY OymyImux 6aKalaBpoB B 00/1acTH
37IeMEeHTHOM 6a3bl Pagu03IeKTPOHHOM anmapaTypbl CBY u 0ITHYECKOT0 OMala30HoB, a
TaKXe, CO3JaHre HeoOXOOUMOM OCHOBEI [IJIST YCIIEIITHOTO OBIAEHUS ITOCIEOYIOIIMU
CIeIUaTbHEIMU OUCHUTIINHAMY Y4eOHOTO MIaHa.

MecTo gucuunIrHLL B CTPyKType OI1

Hucrunnvaa «®u3ndecKrue OCHOBEL 3JIEKTPOHUKYN CBEPXBHICOKUX YaCTOT U ONTUYECKOT0
nuamna3oHa» Bb1.B.12 gBngeTcsa OUCHUNIUHOW 49acTu, GOPMHUPYeMOU y4aCTHUKaAMU
o0pa30BaTEeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOATrOTOBKY OaKallaBpuaTa I10
HanpaBnieHuio «11.03.04 OnekTpoHUKa U HAHOIIEKTPOHUKa». V3ydeHue AVCHUIIINHEL
«QU3UYECKUEe OCHOBH 3JIEKTPOHUKY CBEPXBLICOKUX YACTOT ¥ ONTAYECKOT0 JUana30Ha»
ONMpaeTCs Ha 3HAaHWU OUCHUIIIKH(b) «MaTeMaTuka»; «®u3rnka»; «PU3n4eCKre OCHOBHI
3JIEKTPOHUKU»; «IJIEKTPOHUKA>.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- CriocoGeH apryMeHTHPOBaHO BEIOMPATh ¥ Peann30BhIBaTh Ha IIpaKkTuKe 3(pPeKTUBHYIO
MEeTOOUKY 3KCIIepUMEHTaIbHOT'0 UCCIIe0BaHUS IIapaMeTPOB ¥ XapaKTEPUCTHK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTAaHOBOK 37IEKTPOHUKHY ¥ HAHOIJIEKTPOHUKY Pa3IMYHOTr0 QyHKIMOHAIBHOTO
HasHayenusa (I1K-2)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTHPOBaHKEe 371eEKTPOHHBIX TPUO0POB, CXEM U YCTPOUCTB
pasnuYHOro PyHKIIMOHAIBHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHNEM C
HCIIONIb30BaHUEM CPENCTB aBTOMaTH3aluuu npoektrpoanusd (I1K-3)

CopepxkKaHue OUCLUIIIUHEL

Pa3pen 1. du3uyeckue OCHOBBEI BAKYYMHOU 371eKTPOHUKYN CBY
Cratudeckuy ¥ fUHAMUYECKUU CIIOCOOB! yIIPaBIeHUS 9JIEKTPOHHBIM TOTOKOM. OCOOeHHOCTH

KosnebaTenbHEIX cucTeM CBY nuamna3ona. O0beMHbIE PE30HATOPHL. TOKY B 9JIEKTPOHHBIX
IIPOMeXYyTKax U BO BHEIIHUX IensX. CBI3b KOHBEKIIMOHHOTO ¥ HaBeIeHHOI'0 TOKOB. TpHUOAEL U
TeTponbl CBY.[IByXpe30HAaTOPHLIN IIPOJIETHEIY KIIUCTPOH. YCTPOUCTBO, IPUHLIUI JEUCTBUS,
OCHOBHBIE XapaKTepPUCTUKU U ITapaMeTphl. MHOrOpe30HaTOpHEIE KIIUCTPOHEL. B3aumonencTsue
37IEKTPOHHOI'0 ITOTOKA C Geryiie 37eKTpPOMariuTHON BOJIHOM. 3aMeIsioNue CUCTEMbL. JIaMIThl
Oeryie BOJHbL. YCTPONCTBO, MIPUHIINI JeUCTBUS, OCHOBHBIE XapaKTEPUCTUKHU U TTapaMeTphL.
Jlam1iel 0OpPaTHOM BOJIHHI.

P 2. du3rvecKn HOBBI ITOJTYIIPOBOAHHUKOBOU KTpoHUKU CBY

[IBUKeHNe 3JIeKTPOHOB B CUJIBHEIX TONISIX. dddekT 'aHHa. YoapHas noHU3anus U TaBUHHLIN
npo0oii. Mcnonb30BaHMe OTPULIATENIBHOTO COITPOTUBIIEHUS /15l reHepaluu u ycunenus: CBY
KonebGanuii.CBY reHepaTopsl ¥ YCUIUTENH Ha AuofaxX [[aHHA ¥ JTaBUHHOIIPOJIETHHIX IUOMOB.
YcTpoi#icTBO, OCHOBHLEIE XapAKTePUCTUKY U TapaMeTprl. O6macTu npuMeHeHuss.0co6eHHOCTI
oumnonsapHeIX U moneBbix CBY Tpan3ucTopoB. CyOMUKPOHHBIE TPAH3UCTOPHL. [10eBHIe
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TPAH3UCTOPHI C MOBBIIIIEHHOM MOIBUKHOCTHIO 371eKTPOHOB (HEMT). ITapaMeTphrl TpaH3UCTOPHBIX
ycunurene# u reiepaTopoB CBY guanasona. O6mactu npuMeHeHuss.0co0eHHOCTY 371EMEHTOB
HHTerpanbHEIX cxeM CBY muamasona. ['uOpumHbeie nHTerpanbHele cxemel CBY. O0reMHEBIE
HMHTErpabHbIe CXEMBL.

Pazpen 3. du3uyeckre 0CHOBBEL KBAHTOBOM 3E€KTPOHUKH.

CroHTaHHbIE U BEIHYK[eHHbIE KBAHTOBBIE IIePEXOALl. YIINPEHNE SHEPTeTUYEeCKUX YPOBHEN U
CIIeKTpaJibHas IMMPHHA TUHUN. MHBepCHs HaCeleHHOCTH 3HEePreTU4eCKUX YPOBHEN
MUKpOYacTUL. Mcnonb30BaHNe BEIHYKAEHHBIX IEPEX00B O YCUIEHUS U TeHepalun
KonebOanuii. KBantopbie npubopsl CBY.OnTudeckue pe30HaTOPHL. YCI0BHE CaMOBO30yKOeHUS
na3epa. TBeppoTenbHble na3epkl. [TomynpoBogHuKoBel [JI'C MHXKEKIIMOHHBIN JTa3ep.
[TapameTphl ¥ IpUMEHEHHE.

OOI1mast TPyA0EMKOCTD AUCITUILIMHEL
144 gac(oB), 4 3ET
dopma MpoMeXKyTOYHOU aTTeCTallun

Ok3ameH. Kypcoas paboTa

b1.B.13 HaHo3i1eKmpoOHUKa

ITenu oCBOEHUST MUCLUIIIAHEL

I_[eJ'[bIO IIpenogaBaHus JUCLIUIIIINHBL <<HaHOSJ'IeKTpOHI/IKa>> SABIIAETCHA:

d)OpMPIpOBaHI/Ie HpeJICTaBJIeHI/Ifl 0 (1)I/I3I/IT-IeCKI/IX CBOMCTBax SJIEKTPOHHBIX CUCTEM
pa3HHquﬁ pPa3MEepPHOCTH, O TOM, KaK BIINAET IIOHNZKEHNE PAa3MEPHOCTHU Ha (1)I/ISI/IT-IGCKI/IG
SIBJIEHUS, 1 KaKe HOBBIE 3(1)(1)8KTBI IIPHU 3TOM ITIOABIISAIOTCA.

MecTo pucuuniauHel B CTpyKType OI1

IOucnunnuia «HaHo3nekTpoHuka» b1.B.13 sgBnsgeTcsd OUCIHUIINHOW YacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IMOATOTOBKM OakKanlaBpuaTa no HamnpaBiaeHuio «11.03.04 OneKTpoHHKaA U
HaHO3JIEKTPOHUKa». M3ydeHue gucUunIuHb «HaHO3JEKTPOHMKaA» ONUPaEeTCs Ha
3HAHUU OUCHUINUH(B) «BONMHOBas ONTHKa M KBaHTOBas MexXaHHKa»; «Du3uKa
KOHIOEHCUPOBAHHOTO COCTOSIHUS»; «DJIEKTPOHUKA».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:
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- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbI €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
OIS pellleHus 3afay nHxkeHepHoU mestenbHoCcTH (OITK-1)

- CriocoGeH apryMeHTUPOBAHO BEIOMPATh U PEan30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOIOUKY 3KCIIePUMEHTAIbHOT'0 UCCIIEOBaHUs IIapaMeTPOB ¥ XapaKTEePUCTHUK IIPUOOPOB, CXEM,
YCTPOUCTB ¥ YCTAaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKYU PA3IMYHOI0 QYHKIMOHAIBHOTO
Ha3HaueHnusa (I[1K-2)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. CurHanbl B 91eKTPOHUKE
OnMeKTPOHH KaK HOCUTENU CUrHamoB.KBa3nyacTUIlbl KaK HOCUTENIU CUTHAI0B: CpaBHUTEbHBIN

aHaJIM3 CBOMCTB YaCTHI] ¥ KBa3udacTul. KBasudyacTuile! gy 37eKTpoHuKU. Hocurenu B
HaHOPa3MepHHIX CTPYKTypax. bannuctuieckuii TpaHCIIOPT HOCUTENIEX 3apsaa.
TyHHenupoBaHue HOCUTeNe! 3apsifa. CIuH U CIUHOBEE 3G (eKTH. [IluHaMUuuecKrue
HEOJTHOPOMHOCTH KaK HOCUTEJIA CUTHAJIOB

Pa3pen 2. HaHOCTPYKTYpHEIE MaTepUALL

30HHas WHXKEeHepHs. ATOMBI, HOHBE ¥ MOJIEKYJbl. KpucTanisl 1 KpucTanuTe. KiacTepsl.
AnnoTtponubie MogupuKaluy yriuepona. KBaHTOBbE HAHOCTPYKTYPhI. MOHHEIN CUHTE3
KBAHTOBBIX HAHOCTPYKTYP. [10TyIPOBOIHUKOBEIE TEeTEPOCTPYKTYPH. CBepxpemnieTku. OoTOHHEIE
Kpuctasnsl. [TomuMmepHble MaTepuansl. [JTHK Kkak KOMIIOHEHT HAHOCTPYKTYP. MynbTUDEPPOUKH
Paspen 3. ®u3nMK0-XUMKUS HAHOCTPYKTYPHBEIX MaTepPUaioB

[Tpomeccr Ha IOBEPXHOCTH U B IIPUIIOBEPXHOCTHHIX CIOSIX. ATOMHAs CTPYKTypa
ITOBEPXHOCTHOTO CJ10s51. CBOMCTBA IMOBEPXHOCTH. [IoBepXHOCTHAS MOHU3ALUS. AcopOuus,
mecopOIrs ¥ uCllapeHue C IIOBePXHOCTH. Mexkba3Hble XapaKTepUCTUKY. TepMoguHaMuKa
IIOBEPXHOCTHU. TepMOAMHaMUYEeCKHe CUCTEMEL. TepMorHaMiKa HePaBHOBECHBIX ITPOLIECCOB.
Pasmen 4. MeTonbsl HAHOTEXHOIOTUHN

MonekynsapHo-ny4YeBas snuTakcus. [a3odasHas SMUTAKCUS U3 METalJIOOPraHuYeCKUX
coeguHeHu. DopMUpOBaHKE CTPYKTYP Ha OCHOBE KOJIJIOUIHBEIX PAaCTBOPOB. 30JIb-T€JIb-
TEeXHONIOTHS. MeTOOkl MOJIEKYIAPHOTO HacJauBaHUs ¥ aTOMHO-CJIOEBOM SMUTaKCHUH.
CBepXTOHKUE IIJIEHKM METAJIJIOB U AU3NEKTPUKOB. CKyccTBeHHOE HaHOPOpMOooOpa3oBaHuUe.
dopMupoBaHUE MOTYNIPOBOOHUKOBEIX M METAIJINUECKAX HAHOBOJIOKOH U CIIMpAaIeH.
HanorodpupoBanHble CTPYKTypHl. Camoopranu3anus CTpykTyp. Kpurepuit Panes. Ontudeckas
nutorpadus. PeHTreHoBcKas nutorpadusi. mekTpoHHas nutorpadus. MoHHas nutorpadus.
B03M0OXKHOCTH MyYKOBBIX METOOOB HAHONMUTOrpaduu B HAHO3IEKTPOHUKe. HaHOmeyaTHas
nuTorpadus

Pasgen 5. Metonsl GopMUpoBaHUSI HAHOCTPYKT

®dusnyeckre OCHOBH 30HOOBOM HaHOTexHONoruu. KoHTakTHOE (hopMUpPOBaHNEe HaHOpeNbeda.
BeckoHTakTHOe ¢opMUpOBaHHe HaHopenbeda. JIokanbHasd TyOrHHAsA MOgUUKANS
TTOBEPXHOCTH. MeX9JIeKTPOAHBIN MacconepeHoc. MaccomnepeHoc. JIoKkaabHOe aHOLHOe
okucnenne. CTM-nutorpadusi. CoBMeCTHOe UCII0JIb30BaHUE Jla3epa U CKaHUPYIOIIEeTo
TYHHEJIbHOTO MUKDPOCKOIIa B HaHOIuTOorpaduu. HanoOmoTexHonoruu

Paspen 6. 9neMeHTH ¥ TPUOOPLI HAHO3JIEKTPOHUKH

OT 6uTOB K KyOuTaM. KBAaHTOBEIE BEIUMCIIEHUSA. DTIeMEeHTHas 0a3a KBAHTOBBLIX KOMITbIOTEPOB.
MomneKynspHBINA MOOX0M B HAHO3IEKTPOHUKE. MONEKYIISIPHEIE TPAH3UCTOPHL U 9JIEMEHTEHI
JIOTUKY. MoneKkynsipHas maMsTh. [lomuMepHble MaTepualbl. OpraHuyecKrue TPaH3UCTOPHL.
OpraHuyecKre CBEeTOM3Tydalollie U0l DTaCTUYHas 31eKTPoHNKa. HaHOpoBOmHUKY/
30HHBIE CTPYKTYPHI POTOHHBIX KPHUCTAJIIOB. YCTPOMCTBa Ha (POTOHHBIX KpUcTania. PoOTOHHEBIE
TPaAH3UCTOPHL. JIa3epHBIE CTPYKTYPEI C IOHUKEHHON pa3MepPHOCThI0. KBaHTHI IIJTa3Mbl TBEPIBIX
ten. Cnasep — na3ep Ha Ina3MoHax. OmHOMOTOHHLIM TpaH3uCTOP. MUHTEerpanbHbEle CXeMBL Ha
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I1a3MoHa. KBaHTH MyTa3Mbl TBePABIX Tell. Cra3ep — 1a3ep Ha mimadMoHax. OmHOMOTOHHBIN
TpaH3ucTtop. UHTerpanbHbele CXeMBI Ha IJIa3MOHAa

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

b1.B.14 ®u3uka KOHOeHCUPOBAHHO20 COCMOSHUS

lenr ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemomaBaHus QUCITUIIIAHL « DH3UKa KOHIEHCUPOBAHHOTO COCTOSHUS»
SIBJISIETCS:

bopMUpOBaHKE HAYYHON OCHOBHI 71T OCO3HAHHOTO U IeJIeHAIIPaBIeHHOT0
MCIIOTh30BAHUST CBOMCTB TBEPOBIX TEJI, B IEPBYIO OUEPEb, IOTYIIPOBOIHUKOB, IIPH
CO3TaHUH 3JIEMEHTOB, IPUOOPOB U YCTPOHCTB MUKPO ¥ HAHOIIEKTPOHUKH.

MecTo pucuuniavHel B CTpyKType OI1

IOucnunnuaa «®u3nKa KOHOEHCHUPOBAHHOTO cocTosHus» bl.B.14 sgapnsercs
OUCIUIIIMHON YacTH, GOPMUPYEMOU y4aCTHUKaMK 00pa30BaTeNIbHBIX OTHOIIEHU O0Ka
1 yuyebHOTrOo mnaHa MNOATOTOBKM OaKalaBpuaTa o HampaBneHui «11.03.04
ONeKTpOHUKA U HAaHO3JEeKTpOHUkKa». HW3ydyeHue pucuunnuub «dusuka
KOHJIEHCUPOBAHHOTO COCTOSHHUS» ONMpaeTCd Ha 3HaHUU AUCLUUIIMNH(BI) «BomHOBas
ONTHMKa M KBAHTOBAsS MeXaHHKa»; «Bricimasg MaTeMaTuka»; «®u3uka»; «OU3n4eCKue
OCHOBHI 3JIEKTPOHUKHU».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH UCIONIb30BaTh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMaTUKHU
O pellleHus 3afay nHxkKeHepHoU gesaTenbHOCTH (OITK-1)

- Cnioco0eH CTPOUTH MpOCTeninue Gu3nieckre U MaTeMaTudecKue Moennu IpubopoB, CXeM,
YCTPOMUCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHOIJIEKTPOHUKHU PA3INYHOI0 PYHKLIMOHATIBHOTO
Ha3HauYeHMs, a TakXkKe HCI0Ib30BaTh CTaHAAPTHLIE TPOTPaMMHEBIE CPEICTBa UX KOMITbIOTEPHOT'0
MmonenupoBanus (ITK-1)

Conep}KaHHe OUCOUIIIINHBL
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Pazpmen 1. S1eMeHTH KBAHTOBOM MeXaHUKHU
BonHoBas ¢yHKIMA. KBaHTOBas YacTHIla B IOTEHIMATBLHOM SMe. PaccesiHre KBaHTOBOMI

YaCTHUIIB Ha TIOTEHIMAIbHOM MOopore. PaccessHue KBAHTOBOW YaCTHIIEI Ha IMTOTEHINAIBHOM
O6aprepe. KBaHTOBOMeXaHMYECKOE OMKMCAaHKWe aToOMa BOOOPOa ¥ CIOKHBIX aTOMOB. TOHKas
CTPYKTypa 9HepreTU4eCKux ypoBHel. OPpdekT 3eeMaHa.

P 2 MEHTH KBAHTOBOW CTATUCTHUKH

Cratuctuka ®epmu-[lupaka. CtaTucTuka bo3e-OuHIITEHA. DTEKTPOIPOBOAHOCTh KPUCTAJIa C
TOYKHU 3PEHUS 30HHOU TEOPUHU.

P MEHTHI QU3UKH TB roT

Knaccudukauus TBEpOIX TENT Ha METaJIIbI, IOJIYIIPOBOOAHUKY M OU3JIEKTPUKY C TOYKHU 3pEHUS
30HHOU Teopuu. TUIILI ¥ POJIb IPUMECEN B IONIYNPOBOOHMKaX. KOHTAKTHEIE SIBIEHUS B TBEPOBIX
Tenax. TepMmoanekTpudeckue 3phekTs. CBepXIIPOBOIUMOCTD.

Pazpen 4. SneMeHTHEl KBAHTOBOM 3JI€KTPOHUKH

BzaumopencTBue 31€KTPOMarHUTHOTO [IOJIS C aTOMHBIMM CACTeMaMH. [IpoxoxkaeHne CBeTa
yepe3 BelecTBo. [IpuHIUI paboTH 1a3epoB. ['enuii-HeOHOBLIHM 1 PYOUHOBLIM JTa3€ph

OO61mast TPyAOEeMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

b1.B.15 3a1ekmpoHuka

lenu ocBOEHHUS OUCHUIIIUHEL

Llenbio MpenomaBalHus QUCHUTIINHEL « DJIEKTPOHUKA» SIBIISIETCS:

IIOITOTOBKa 0aKanaBpoOB B 00/1aCTy GYHKIIMOHUPOBAHUS 9JIEMEHTHOMN Oa3bl
Paguo3MeKTPOHHOM amapaTypsl ¥ Co3JaHue HeoOX0OUMOM OCHOBEI IJIS1 YCIIEUTHOTO
OBITafieHUs IOCIIeOYIOIIUMY CIIeI[UaTbHEIMY OUCIUIIIMHAMY y4eOHOro MiTaHa.

MecTo pucuunnussl B CTpykType OI1

IucnunnuHa «3neKTpoHuKa» b1.B.15 ABnseTca OUCHUNIUHON YacTH, GOPMUDPYEMO
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUY O010Ka 1 yueOHOTO IMiaHa MOATOTOBKU
O6akanmaBpuaTra 1o HampabneHuio «11.03.04 OneKTpOHUKA UM HAHO3JIEKTPOHUKA».
V3yyeHue OUCUUNIUHBE «JJIEeKTPOHUKA» ONUPAETCS Ha 3HAHUU OUCLUIMINUH(BI)
«Bricmasgs MaTeMaTuka»; «TeopeTHYeCKUe OCHOBHl 3JIEKTPOTEXHUKU»; «Teopusa
3NIEKTPUYECKUX Lienen»; «dusuka».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH apryMeHTUPOBAHO BEIOMPATh U Peann30BhIBaTh Ha IpPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT'0 UCCIIEOBaHUS IIapaMeTPOB ¥ XapaKTePUCTHUK IIPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3IEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBHOTO
Ha3Hauenusa (I1K-2)

- Crioco6GeH BHIIIONMHATh pacyeT U MPOEKTUPOBaHUEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3anuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. KOHCTPYKTUBHO-TEXHOIIOTMYECKME OCHOBEL MUKDPOSJIEKTPOHUKM.
OCHOBHBIE TTOHSTHS MUKPO3JIEKTPOHUKYU. [MOPUOHbIE HHTETPaIbHEIE CXeMbI. TOHKOIIJIEHOYHEIE

U TOJICTOILJIEHOYHEIE CXeMEl. [10IyIIpOBOHUKOBEIE UHTETPaIbHble CXeMbl. CII0COOB! 30NN
HMHTETrPaIbHEIX 3JIEMEHTOB. JJIEMEHTE IT0TYyIIPOBONHUKOBLIX HHTErPAJIbHEIX CXeM. ba30Brie
TEXHOJIOTUUECKUe Ollepalliy, UCIOJIb3yeMble IIPU CO3[MaHNHU UHTEerPaIbHEIX cxeM. OCOOEHHOCTH
OOJIBIINX HWHTETrPaJIbHEIX CXEM.

Pa3gen 2. OCHOBHI CXEMOTEXHUKH aHaJIOTOBHIX HWHTETPAJIbHEIX CXEM.

CocTaBHbBIE TPAH3UCTOPHL. ['eHEepaTOPEl CTaOUIBHOTO TOKA. [JuHaMU4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIUAJIBHOT0 YPOBHS. OCHOBHEIE KaCKabl aHAIOTOBLIX UHTETPAJIbHEIX CXEM.
OmnepallioOHHBIE YCUTTUTENIN - OCHOBA 371eMEHTHOU 0a3bl aHaIOr0BBIX MHTETPaIbHBIX CXEM.
Crenuanu3upoBaHHble UHTEIPAJIbHEIE CXEMBI, CII0JIb3yEeMbIe B TeJIEKOMMYHUKAIMOHHOU
anmnaparype.

Pa3pen 3. OCHOBEL CXeMOTEXHUKY MUGPOBLIX UHTEIDANIbHBIX CXEM.

Jloruyeckue onepauyy U JIOTU4YeCKue 31eMeHTH. OCHOBHbEIE ITapaMeTphl ITU(PPOBLIX
MHTEerpabHBIX CXeM. [JUOOHO-TPaH3UCTOPHAA U TPaH3UCTOPHO-TPAH3UCTOPHAS JIOTUKMU.
OMUTTEPHO-CBsI3aHHAas JIOTUKA. HTerpajbHas UHKEKIIMOHHAS JIOTUKa. JIoruyecKkue 371eMeHThH
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepel. 3anoMuHarolIIye yCTPOUCTBa.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOM aTTeCTalluu

JK3aMeH

Bb1.B.16 Teopus 31eKkmpuyeckux ueneti

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenofaBaHus OUCHUIITUHEL « Teopus 9JIeKTPUYECKUX Lelel» SIBIISIeTC:
M3y4eHNe OCHOBHBIX ITOHSTUM, OIpeielIeHnH U 3aKOHOB, KOTOPHIE IITMPOKO
VICTIONIb3YIOTCS BO BCEX MOCIENYIOIINX CIelMaNbHbIX AUCHUTIINHAX. M3ydenue TIL]
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HalpaBJieHO Ha rTyboKoe IOHMMaHUe U 3HaHUe aHATUTAYECKUX U YUCJIEHHBIX METOMOB,
KOTOPBIE OMMCHIBAIOT IIPOLIECCH B 3JIEKTPUYECKHUX IEISIX aHaIOTOBEIX cucTeM. Kypc
TOLI,

IpefiHa3Ha4YeH TaKxXKe OIS IOJIy4YeHus 3HaHUU 110 PellleHNnI0 TPaKTUYeCKUX 3a/1ay,
BO3HUKAIOIIKUX B IPOILIECCE UCIIOIb30BaHUS COBEPIIEHHOTO TEJIEKOMMYHUKAIIMOHHOT O
obopynoBauus. [ucuunnuHa TIOL] aBasgeTcs 0OgHOU U3 MEePBBIX AUCIUIIINH, B KOTOPOU
CTYOEHTHI

M3y4aloT METOOH! aHalli3a YCTPOUCTB 3JIEKTPO - U paguocBs3u. OHa HaXOOUTCS Ha
CTHIKE

OUCIUIIINH, 00eceuynBammrux 6a30ByI0 U CIelHaIbHyI0 IIOATOTOBKY CTYAEHTOB.
Oucrunnunaa TIIl obecneynBaeT GopMupoBaHue pyHIaMeHTa MOATOTOBKY OyTyIIUX
CIIeIIaINCTOB ¥ CO3aeT HeoOXoauMyto 0a3y [AJis yCIEeIIHOT0 OBNIafieHUus
OCIENYIOIAMA

CIleIaNbHBIMU JACIUIIIMHAMU y4e0HOTO I/TaHa.

MecTo gucuunavHbl B CTPyKType OI1

Hucuunnuaa «Teopus 37eKTpu4YecKux 1emne» b51.B.16 ABnsgeTCa OUCIUIIIMHON YacCTH,
dbopMupPyeMoi y4aCTHUKaMU 00pa30BaTeIbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaaHa
noAroToBKM OakKanaBpuaTa 1o HampaBneHui «11.03.04 OnekTpoHUKa u
HAHO3/IEKTPOHUKa». H3ydeHHe OUCHUINIUHB «Teopus 3MeKTPUYECKHUX Lielen»
onupaeTcCd Ha 3HAHUHU OUCHUIINUH(H) «Bricmasa
MaTeMaTHKa»; «MadpopmaTuka»; «TeopeTuyeckKue OCHOBBHI
9NIEKTPOTEXHUKU»; «DUIUKA».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH CTPOUTH MpoCTenie Gu3ndyeckre 1 MaTeMaTu4ecKue Moaeny IpubopoB, CXeM,
YCTPOUCTB ¥ YCTAaHOBOK 37IEKTPOHUKHY ¥ HAHOIJIEKTPOHUKY Pa3IMYHOI0 QyHKIMOHAIBHOTO
Ha3HAYeHUs, a TaKXKe HCII0JIb30BaTh CTaHOAPTHLIE IPOTPAMMHBIE CPEICTBA UX KOMITbIOTEPHOTO
MmonenupoBanus (ITK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTHPOBaHKEe 371eEKTPOHHBIX TPUO0POB, CXEM U YCTPOUCTB
pasnuyHOro PyHKIIMOHAIBHOTO Ha3HAYeHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHNeM C
HCIIONIb30BaHUEM CPENCTB aBTOMaTH3aluuu npoektrpoanusd (I1K-3)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. OnepaTopHLIA METO aHanK3a Koynebanui B I

[TpuMeHeHUEe OOHOCTOPOHHET O NTpeoOpa3oBaHus Jlamaca A1 aHalKM3a MePeXoqHbIX KojnebaHui
B JI3II. 3akonsl Oma u Kupxroda ans nsobpaxkenuit konebauuit. CxeMbl 3aMelleHUs
PEaKTHUBHBIX 3JIEMEHTOB ITPU HYJIEBLIX M HEHYJIEBBIX HauaJIbHEIX YCIOBUSAX. AITOPUTM aHalKu3a
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nmepexogHbIx Koymebauui B JIOL] onepaTopHeM MeTogoM. OnepaTopHBIe IepefaTOYHEIe
(GYHKIIMU yCTOMYHUBEIX LleTlel ¥ UX CBOMCTBa. XapaKTepPUCTUYECKOoe ypaBHeHue. Hynu u
nomtockl. [Tonurom 'ypBuiia u ero cBoiictBa. Kpurepuu ycroruuBoctu ['ypBulla 1 Muxaiinosa
Paspen 2. BpeMeHHEIe XapaKTEePUCTUKY I1I

Crynenyartoe Bo3perncTBue. OyHKiua XeBucaiifa. [lepexonHas xapaktepucTuka Jll, ee cBI3b ¢
omepaToOpHOU nepenaToyHou pyHKuen. UHTerpan [oamens. UMIynbCHOe BO3[EHCTBHE.
EpunnyHag uMnynbcHas GyHKIuA (GyHkuusa Jupaka). UMnynbcHas xapakTtepuctuka Jl, ee
CBsI3b C OIlePaTOPHOU NepefaToyHou (pyHKIMel. MHTerpan HanoxXeHus

Paspen 3. CnekTpanbHBIE TPEOCTaBIeHUs Konebauuit B Il

AHanM3 CIEeKTPaIbHOT0 COCTaBa MePUOIUYECKUX HETaPMOHUYECKUX KOeOaHUM C IIOMOIIIbIO
psana Oypre. CeKTp aMIIUTYA U CIEKTp (a3 nepruogrdeckoro Konebanus. AHaIu3 pexkuMa
nepuogu4eckoro Kkonebanus B 311, MomHOCTh TEPUOOUYECKOTO HETAPMOHUYECKOTO
KoneOaHus. IIpencraBneHne HEIIEPUOAUYECKOT0 Kojiebanus nuTerpanom Oypre. KoMmnekcHas
CIIeKTpasibHas MI0THOCTh. OmHOCTOPOHHEE Tpeobpa3oBanue Oypre. HaCTOTHHIM METO[ aHaIu3a
IIePeXOOHbIX KoNlebaHui B IENAX. Y CI0BUS 0e3bICKaXKeHHO! ITepefjlauy CUTHaJIOB yepe3 Il
Paspen 4. AHanOroBLEIEe 3JIeKTPUYECKNE (DUILTPHL.

Onektpuueckue GpunbTpel. Onpeaenenne, pexkrUMbl Harpy30K, Kiaccudukamusa. 3agada
KJIaCCUYeCKOT0 CMHTe3a Liellel, 3aJayy allllpOKCUMalUy U peanu3auun. MeToab
anmpokcuManuu 1o Teinopy, mo YeOrwiesy. [TonuHOMEaIbHEIE QUIBTPHI HUXKHUX YaCTOT C
XapakTepucTuKaMu baTtTepBopTa u ¢ xapakTepuctukamu YeOriesa. Ocnabnenue, MOPSIOK
bunbTpa, NepenaToyHble QyHKIMU. Peanu3anus nepegaTouHoy GyHKIIME METOLOM
ypaBHUBaHUS K03huimeHToB. Peanu3saius necTHUYHBIX LC- GUIBTPOB HUKHUX YaCTOT.
[TpuMeHeHUe peaKTaHCHOTO Tpeo0pa30BaHus 4acTOTH AJist pacueta ®BY, I1® u PO. ITpunImn
KacKaiHO- pa3Bsg3aHHoU peanu3anuu ARC-hunbsTpoB.

Paspen 5. llenu ¢ pacupeneneHHEIMY TapaMeTPaMy.

OpHOpOQHBIE ANIMHHBIE TUHUY, I€PBUYHEIE TapaMeTpHl. TenerpadHble ypaBHEHUS JTMHU.
[Taparomye u OTpazkeHHBIE BOJIHBL B IJIMHHEBIX JIMHUSX, BTOPUYHEIE TapaMeTpHl. Pacnipenenenue
KOMIIJIEKCHBIX HANPS2KEHUU U TOKOB B TUHUM. K03 DUIIMEHT OTpaxKkeHUsI, BXOJHOE
COTIPOTHBIIEeHME. JIMHUY C TPeHeOpeKUMO MaJIbIMU IIOTEPSIMU. PekuM GeryIiux BOJIH, PEXKUM
CTOSTYUX BOJIH, PEKUM CMeIlIaHHBIX BOJIH B TUHUYU 06€3 II0TePh.

Pa3pen 6. lleny ¢ MarHUTHEIMU CBI3IMU

Llenu co B3aMMHBIMU UHAYKTUBHOCTSIMU. OCOOEHHOCTH COCTABJIEHUS YpaBHEHUN [JIS IeTel ¢
MarHUTHBIMU CBA3AMU. TpaHCHOPMATOpP C BO3AYLUIHEIM CEPAEYHUKOM. YpaBHEHNE
TpaHchopMaTopa. T-oOpa3Has cxeMa 3aMelleHust TpaHchopMaTopa

Pasgen 7. OCHOBHI TEOPHUY YETHIPEXIIOIIOCHUKOB

YeTHIPEXTIONIOCHUKY U UX KJTacCU(UKAIMsA. YpaBHEHUS ITepefayy, TapaMeTPhl 1 MaTPUIILL
ImapaMeTpPOB YETHIPEXIOMIOCHUKOB. CoOeIUHEHUS YETHIPEXIIOMIOCHUKOB. XapaKTePUCTUUECKHE U
paboure mapaMeTphl. PexKuMHBI paboTHI

Pasgen 8. HenuHelHbIE Pe3UWCTHUBHEIE LIEIN.

BonbT- aMnepHbie XapaKTePUCTUKY TUIIOBHIX HETMHENHBIX ABYXIIOIIOCHBIX 97IEMEHTOB.
Annpokcumaiys BAX HETMHENHOT0 PE3UCTUBHOTO OBYXIIOIIOCHUKA CTEII€HHBIM ITOIMHOMOM,
OTpe3KaMU MPSIMBIX JIMHEN, SKCIIOHEHIIMATbHEIMU PYHKIUSIMU. AHANIN3 PE3UCTUBHOU LIEIHU C
OOHUM HeJTMHEeWHBIM [IBYXIIOIIOCHUKOM B peXKHMe IIOCTOSHHOTO ToKa. HaxoxmeHue pabouei
TOYKY I10 OMHO3HAYHOU U MHOT03HayHOU BAX. Ctatndeckue u guddepeHnnaabHbEe
IapaMeTphl. AHanu3 HenuHelHou Ol Ipy rapMOHUYECKOM BO3OEeUCTBUU. PeXXuM MasbX U
Oonbimux Konebanuit. CIeKTphl peaKIuil HeIMHENHOTO PE3UCTUBHOTO 3JIEMEHTa IIPHU
MIOJIMHOMHUAIBHOM U TUHEWHO- ToMaHou BAX. KoaddulineHT HeTMHEHHOCTH.

OO6I1mast TPYAO0EMKOCTE TUCITUIIIHHEL
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216 gac(oB), 6 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

9k3ameH. Kypcoas paboTa

b1.B.17 HupopmauuoHHble MexHO/102uU

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio pemnomaBaHus OUCHUATIINHEL « MHQOpPMaIMOHHbIE TEXHOIOTHU» SBISETCS:

M3y4eHNe TeXHUK U TeXHOJIOTHHN 00paboTKY pa3NMYHbLIX BUOOB HHOOPMAIIUH,
TEOpPeTUYeCKOoe U IPaKTU4eCcKoe 0CBoeHre NHHOPMAIlMOHHBIX TEXHOJIOTUH 1
WHCTPYMEHTA/IbHBEIX CPENCTB [IJIsI PELIeHUs TUIIOBLIX OOIIeHayYHBIX 3afay

MecTo pucuuniavHsl B CTpyKType OI1

IucuunnruHa «MHbDOpMalnoHHbIe TexHoNMoruu» 51.B.17 gBnsieTcss MUCHUIITMHON YacCTH,
dbopMuUpyeMoi y4aCcTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUN O610Ka 1 yueOHOro miaHa
noATroTOBKM OakKanaBpuaTa 1o HampaBieHuw «11.03.04 OnekTpoHUKa u
HaHO3JEeKTpOHUKa». W3ydeHue gucHunaumHb «MHDOpPMalIMOHHBIE TEXHOJIOTHH»
ONMpaeTCsd Ha 3HAHUU OUCLUIIIUH(BI) .

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH TpUMEHSITbh METOMHI ITOMCKA, XpaHeHus, 00pad0TKM, aHaIu3a U IPeICTaBIIeHUS B
TpebyemoM popmaTe nHDOPMAIMK U3 PAa3TUUHLIX UCTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas Ipu
3TOM OCHOBHHIE TpeboBaHUS WHGOPMaNoHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH OCYIIEeCTBIATL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TEXHUYECKOM MOKYMEeHTalluM CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM M IPYTUM HOPMATHUBHEI
nokymeHnTam (I1K-4)

CopepxkaHue OUCIUATIIHHEL

P 1. Un MallMOHHBIE TexHomaoruun (UT

BBepenue B nHpOpPMallMOHHEIE TEXHOJIOTUY, OCHOBHEIE onpenenenusi. Knaccudpuxarus UT.
HudopMalinoHHbIE MTPOLIECCH peanu3auuy HHPOPMAaIMOHHBIX TEXHONIOTHH. TeXHOIOTUYeCKUun
IpoIriecc moucka, coopa u aTamsl 06paboTku nHGopmaluu. OcHOBHEIE cBOMCTBa M T. MeTomb!
aHaJKM3 U CUHTEe3a MH(OopMaIuu.

P 2 BpeMeHHBIe TeXHUYEeCKHN TBa B3aHMOIENCTBUSI MOOUILHEIX

HUH MAallMOHHLIX CUCTEM
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Knaccudukarus nporpaMMHubX cpefcTs ([1C) mms MOOUIBHEIX U CTAIMOHAPHBIX CUCTEM.
OmnepamnuonHas cucreMa Android. ApxutekTypa, dyaknuu Android. Knaccudukanus
TeXHUUYEeCKUX cpencTs nop ynpasneHueM OC Android OnepanuonHas cucteMa iOS
Apxutektypa, pyaruun iOS Knaccudukauus TexHu4eCKuX cpefacTs mop ynpasiaerueMm OC i0S.
Xapaktepuctuka OC: KaiOS, Sailfish OS (ABpopa OC).

Pazpen 3. UHoOpMaIMOHHBIE TEXHOTOTUN KOHEYHOI0 I0/Ih30BaTeNls

ABToMaTu3auus UHGOPMALMOHHEIX IPOLIECCOB, aBTOMaTU3UPOBaHHLIE CUCTEMEL YIIPABIIEHUS,
MIPUHILXIE TOCTPOEHUS ¥ QYHKIMOHKWPOBaHUA. OpraHu3alnuoHHble GopMbl 00pab0TKH
uHopmauuu B ACY. Knaccudpukanus ACY. Bunsl obecnieuenns ACY. ABToMaTU3UpPOBaHHOE
pabouee MecTo omepaTopa (APM). MomenupoBaHue QyHKIIMOHANLHEIX 3ailad. OCHOBHbIE
onpenenenus. Kimaccudpukanus Mopenei, METOOOB MOJIETUPOBAHUS ¥ IPUHIUIIEL UX
noctpoenus. basml mauHbX (B]II), knaccudukaius. [IpoekTrpoBanue 6a3 HaHHBIX.

Paspen 4. MudopMallmoHHbIE TEXHOTOTUY B TI100aIbHEIX, JIOKAIBHEIX ¥ KOPIIOPATUBHAIX CETSIX
Ba30Bble IPUHITUITH TIOCTPOEHUST KOPIIOPATUBHBIX CETEN U UX COIPOBOXKOEHMS. [IpOEKTHO-
TeXHUYecCKasl opranu3anus padotsl. MHpopMallnoHHEIE CUCTeMEL. HadHaueHue U
Knaccudukaius. KopmopatuBHble HHGOPMaLMOHHBIE CUCTEMEI. BUIBI KOPIIOPATUBHBIX
“H()OPMALMOHHABIX CUCTEM. [IpOEKTHO-TeXHUYECKAsI OpraHu3anus paboTHl 0 MPOEKTHPOBAHUIO
KOPIIOPaTUBHOM CeTH. [IpUHITUIIE OpraHu3anuy paboTel web-mopTamoB pa3TuyHOTO
Ha3HA4YeHUs

P Pa3BuTue UH MAIIMOHHBIX TEXHOJIOTUYN

HckycctBenHbIN UHTENNEKT (MM). Pa3HOBUOHOCTU MHTENNIEKTyalbHEIX CUCTEM
(pekoMeHOaTeNbHEIE CUCTEMBI U MHTEJIEKTyaJIbHbIE CUCTEMBI TOOAEPXKKY IPUHATHS
pemenuii.) basa 3Hauuii. OHTONMOTMA B UT. TexHomorus pacrno3HaBaHus. KoMmnbeioTepHOE
3peHue, 00paboTKa eCTECTBEHHOTO I3bIKa, paclio3HaBaHKUe U CHHTe3 peur. COBpeMeHHEbIe
cheprl mpuMeHeHus TexHonoru MM (HeuponpoTe3npoBaHue, HEUPOUHTEPQEUCHI,
HEUPOCTUMYJISIMS, HeUPOCEHCHUHT U T.11.) KBaHTOBHIE TeXHOIOTHU. COBpEMEHHBIE HAllPaBIIeHUS
IIPOM3BOACTBEHHBIX TexHOnIoruu. LludpoBoe NpoekTUpOBaHNe U MOJEINPOBaHHUE.
TexHonoruyeckre 3afgaqu IUGPOBOro IPOEKTUPOBaHUs. 3D-MoenupoBaHue B COBPEMEHHOM
mupe. Texnonorus Digital Twin. O6mactu npuMeHeHUs IIUGPOBLEIX OBOMHUKOB. Kiaccudukanus
«mBOMHUKOB». CucteMel PLM, MES. KoMoHEHTH POOOTOTEXHUKY U CeHCOPUKU. CeHCopHKa.
CeHcopsl, HeoOxomuMbIe poboTaM. [JaTYuKKu B POOOTOTEXHUKE. TEeHOEHIINY B CEHCOPUKE
po00TOB. TeXHOJIOTUM CEHCOPHO-MOTOPHOW KOOPAUHALIMY U TPOCTPAHCTBEHHOT O
MTO3UIMOHUPOBAHUS. TEXHOJIOTUY IPOCTPAHCTBEHHOTO TO3UIIMOHUPOBaHus. CeHCOPH U
o0paboTKa CeHCOPHOW WHPOpMaIuH.

Pasmen 6. TexHonoruu u cpencrBa UHTepHET

Be6-texuonoruu. URL, DNS, Tunsl DNS-cepBepoB. CucTeME! yIpaBneHusi KOHTeHToM (CMS):
WordPress, Joomla, Drupal, 1C-Bitrix, MODX. Texuomoruu SEO npoaBuKeHUS CalTOB B
MOMCKOBHIX cucteMax. SEO, MeTtpuka, Web-Bu3op.

OO61masi TPyAOEMKOCTb OUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoOMexKyTOYHOM aTTeCTalluN

3aueT
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b1.B.18 ®u3uueckue OCHOB8bI 3/1CKMPOHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIITUHEL «PU3UYEeCKHe OCHOBH 3JIEKTPOHUKU»
SIBIIIETCS:

dbopmupoBaHue pyHmaMeHTa MOATOTOBKY Oymymux 6akamaBpoB B 001aCTU
371IeMeHTHOM 0a3kl Pafiu03JIEKTPOHHOM allllapaTyphl ¥ co3flaHue He0OXOIUMOW OCHOBEHI
IIJIST YCIIEITHOT'0 OBJIafleHUs TTOCIeYIONTUMY CIIelMaIbHBIMU OUCIUTIIMHAMY Y4eOHOTO0
TyIaHa.

MecTo pucuuniuHe B CTpykType OI1

[ucnunnuHa «Pu3ndeCcKre OCHOBH 3JIeKTPOHUKK» B1.B.18 saBnseTcsa OUCIUIIAHOU
yacTtu, popMupyeMon ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHUU 010ka 1 yueOHOTO
IjlaHa MOATOTOBKM OaKanaBpuaTa Mo HampaBneHuio «11.03.04 OnekKTpoHHKa U
HaHO9/IEKTPOHUWKa». K3ydeHune AUCHUNNNHB «PU3UYeCKHe OCHOBBEI 3JIEKTPOHUKHU»
ONMpaeTcsd Ha 3HAHUM OUCHUNIUH(BI) «Bricmias MaTeMaTuka»; «uddepeHnunanbHbIe
yPaBHEHUS U pSaObl»; «Teopus 3/IeKTPUYECKUX Ienen»; «dusukar.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
OJ1d pelleHud 3afayd nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH CTPOUTD NMPOCTelIe Gu3nieckre U MaTeMaTu4ecKue Mogenu IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHO3IEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBEHOTO
Ha3HauYeHMs, a TakXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MTPOTPaMMHEIE CPEICTBa UX KOMIIbIOTEPHOT'0
MmogenupoBanus (I1K-1)

CopepxkaHue OUCIUTIIMHEL

P 1 KTpo(u3nyecKre CBOKMCTBA IMOIYIPOBONHUKOB

CoOCTBEHHBIN U TPUMECHBIE TTOJTYIIPOBOTHUKY. JHEPreTUYeCKHe JuarpaMMel
MIOJIyIIPOBOOHUKOB. PaBHOBECHBIE KOHLIEHTPALUY ITOABUKHBIX HOCUTENIEN 3apsia B
[IOJIyIIPOBOAHUKAX. JJIEKTPOHEUTPaIbHOCTh ONHOPOLHOTO IIOJIyIIPOBOAHUKA. HepaBHOBECHOE
COCTOSTHUME TIONyIPOBOAHMKA. [IperdoBrii U qu(Oy3MOHHBEIM TOKH. YPaBHEHNS HETPEPHIBHOCTH
u guddysun. [JedheKTs CTPYKTYPH OIYIIPOBOAHUKOB. fBIEHUS Ha IOBEPXHOCTHU
IIOTYTIPOBOOHUKOB. [10IyIIpOBOMHUKY C HEPaBHOMEPHEBIM pacIipefieleHueM IIPUMECH.

Pasgen 2. KOHTaKTHEIE ABIIEHUS

OneKTpruYeCcKre KOHTAKTH B ITOIYIIPOBOAHUKAX. DJIEKTPOHHO-OBIPOYHEIN Iepexon. dusnyeckue
IIPOLIECCHL B 3JIEKTPOHHO-ILIPOYHOM [1I€PEXOLEe B COCTOSTHUY paBHOBeCHUs. OCHOBHEIE IapaMeTPH
nepexopa. Ou3nyeckue MPOLECCH B 3JIEKTPOHHO-IEIPOYHOM IIepPeXofie IIpU IIofjlauye BHEIIHET O
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HanpsxeHus. OTKPBITOE M 3aKPHITOE COCTOSHUE Ilepexofa. BonbTaMnepHas XapakKTepuCTHKa
HeaTn3UPOBaHHOrO IIepexofa. BonbTaMnepHasa XxapaKTepUCTHKa PealbHOT0 Iepexoaa
(MOIyIpOBOOHUKOBOTO OUOAA). BnusiHMe TeMnepaTyphsl Ha BOJIbTaMIIEPHYIO XapaKTEePUCTUKY
nepexoga. EMKOCTH 371€KTPOHHO-OBIPOYHOI0 Nepexofa. MaTemMaTudeckue MOOENN U
SKBUBAJIEHTHbIE CXEMBI II0JTy-ITPOBOAHUKOBOTO Arofa. OcoOEHHOCTH reTepolepexoa.
BrImpsaMnsomyii 1 OMUYeCKUI KOHTAKTH MeTannnonynpoBogHuk. [luon [lotTku. dusudeckue
IIPOILIECCH] B CTPYKTYPE METaIAUIIEeKTPUKIIONYIPOBOTHUK. DPHEKT mOi.

Paspen 3. du3nyeckre MPOIECCH B OUIOIIPHOM TPaH3UCTOPe

O61ue cBeeHUsT 0 OUTIONSIPHOM TPaH3uCTOpPe. BlanMmopericTBre 6JIM3KO0 PACIIONIOXKEHHBIX
nmepexonoB. KoadduimeHTs nepefadyu TOKOB. AKTUBHBIN PEXKUM PaObO0THI OUIIOISIPHOTO
TPaAH3UCTOpPa. YCUIEHNE SJIEKTPUYECKUX CUTHAJIOB. PeKMMBI HACHIIIIEHUST U OTCEUYKH.
ONeKTPOHHHIN K104 Ha OUMOJISIpHOM TpaH3ucTope. Henuuelnbie Momenu J6epca Morna.
CraTuyecKue XapaKTePUCTHUKY OUIIOIIPHOTO TPAaH3UCTOPa. BiusHue TeMnepaTypsl Ha paboTy
OUMONSIPHOTO TpaH3ucTopa. I1poboit OUITONISIPHOr0 TPAaH3UCTOPaA. [ITUHaMUYECKUN U
HMMIIYJIbCHBIA PEXUMBI pab0TH OUIIONSIPHOTO TPaH3UCTOPA. [Ipeii(hoBLI U TETEPOIIEPEXOIHBIN
TPaAH3UCTOPHI.

Pazgen 4. du3nvecKue IPOIECCHL B MOJIEBBIX TPAH3KWCTOPax

OO1m1e cBeIeHUS O MOJIEBBIX TPAH3UCTOPaX. JIMHEWHBIN PeKUM PaOOTHI TOJIEBHIX TPAH3KUCTOPOB.
PexXuM HaCHIIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TI0JIEBBIX
TPAH3UCTOPOB. BrusiHue TeMiepaTyphsl Ha paboTy IOJIEBEIX TPAH3UCTOPOB. MaTeMaTUYeCKHe
MOMENY U S5KBUBAJIEHTHBIE CXEMHI IIOJIEBLIX TPAH3UCTOPOB. [JMHAMUYECKUYN U UMITYJIbCHBIN
pexXRUMEBL pabOTHI ITOJIEBEIX TpaH3UuCTOPoB. HEMT-Tpan3ucrop. OnTo3/1eKTPOHHBIE TPHUOOPHL.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

B1.B.19 Memodbl mamemamuyeckol (pu3uku 8 Hay4YHbIX UCC/Aed08aAHUSIX

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenpio mpernogaBaHus JUCIUIIIMHE «MeTOmbl MaTeMaTHUYeCKON (QU3UKHY B
HAYYHBIX MCCIIEMOBAHUSIX» SIBIISETCS:

(dbopMupOBaHUE Y CTYIEHTOB PyHIaMEeHTANbHEIX 3HAHWM B 001aCTH
MaTeMaTH4eCKo# Gpu3uKH, BEIPAa00TKA MPAaKTUYECKUX HABBIKOB IT0 IPUMEHEHHUIO 3THUX
3HAHUU B IPAKTHYECKOH [esTeNIbHOCTY, B MOIEIMPOBAHUY U IIPOTPAaMMUPOBAHNUH.

MecTo gucuunauHbl B CTPyKType OI1

HucuunnuHa «MeToOb MaTeMaTA4YeCKOU (PU3UKM B Hay4YHBIX HccleqoBanusax» b1.B.19
SIBASIETCST OUCIUIIIMHON YacTH, GOpMHUDPYeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHuY 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
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«11.03.04 OneKTpOHMKa ¥ HAHOJ3JIEKTPOHUKa». HM3ydeHue OUCLUIIIAHB «MeTOomabl
MaTeMaTHU4eCKol (PU3UKKU B HAYUYHBIX MCCIEJOBAHUAX» ONUPAeTCs Ha 3HAHUU
opucHuniuH(el) «BhICIIAsgs MaTeMaTHuKa»; «BRIUUCINTENIbHAS MaTeMaTHUKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBieH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbEI €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
I pellleHus 3afay nHxkeHepHoU mestenbHOoCTH (OITK-1)

- Cnoco0eH CTPOUTH MpocTenie Gu3ndyeckre 1 MaTeMaTH4ecKue MOIeu IpubopoB, CXeM,
YCTPOUCTB ¥ YCTAHOBOK 37IEKTPOHUKY ¥ HAHOIJIEKTPOHUKY Pa3IMYHOI0 QYHKIMOHAIBHOTO
Ha3HAYEeHUs, a TaKXKe HCII0JIb30BaTh CTaHOAPTHLIE IPOTPAMMHBIE CPEICTBA X KOMITBIOTEPHOTO
MmonenupoBanus (ITK-1)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OCcHOBHBEIE TOHATHIMATEMATUYECKONGDUIUKU

[TpeogMeT MaTeMaTudeckou pu3uku.IuddepeHnnranbHble OllepaToOpbIMaTEMaTUYeCKOM PU3NKHI
U UHTEerpaJbHbIeTOXAeCTBa. KpHUBOIMHEHBIE KOOPAUHATH. BEIBOA OCHOBHBEIX YPaBHEHUU U
IIOCTAHOBKAa3a/lay MaTeMaTu4eckou pu3uKu. YpaBHeHNEKoIe0aHWil CTPYHEL. YpaBHEHHE
KonebaHuliMeMOpaHbl. YpaBHEHNE TPOOJIbHEIX KOne0aHUCTEPKHS. YpaBHeHNE
pacIpoCcTpaHeHUI3JIEKTPOMarHuTHEIX Kojie0aHu BOOIb TUHUMTIIEpead. YpaBHEHNE
TeryionpoBogHocTu. Kinaccuduranus nuHenHbxX guddepeHnranbHEIXypaBHEHNN BTOPOT0
nopsigka. Knaccudukanusa3agady MaTeMaTidecKor pu3nku. EqMHCTBEHHOCTh pelleHus
3agauMaTeMaTAdecKod pusuku. [IoHATHE OKOPPEKTHO IOCTaBJIEHHOM 3afjlaueMaTeMaTudeCKOn
¢usuku. [Tousitue 00 o0ImeMUHTeTpasle YpaBHEHUS B YaCTHHIX IPON3BOIHBIX.

Pazpen 2. MeTonbl MaTeMaTU4eCKOW QUINUKH

YpaBHEHUS C pa3fensomuMucs nepeMeHHbsMu. oes metoga ®ypre: 3agaya 06
OXJIaXK[eHUUITIaCTUHE]; 3afava [upuxie g Kpyra,uaterpan [lyaccona. 3aga-ya Iltypma-
JInyBumnns. CBoiicTBa COOCTBEHHBIX 3HAYEHUUPETYNIIpHOU 3afayu [ltypma-
JInyBunnsa.OyHgamMeHTanbHasd cucTeMa pe-lieHui lItypMma-JInyBumis. ACUMITOTUYECKOE
noBepeHuedyHOaMeHTanbHbIX pemenuy lItypma-JInysunns. Onpepnenenue
coOCTBEHHBIX3HaUEHUN U COOCTBEHHEIX GYHKIMH perynsapHon3agauu LItypma-JInyBus.
OpToroHanbHBIECUCTEMBI PYHKIUN. OpPTOrOHATbHOCTHCOOCTBEHHBIX QYHKIIUM.
Pa3noxeHnenpon3BoIbHON GYHKINUY B P 10 COOCTBEHHRIMGYHKIUSIM PETYIISIPHOM 3afayuu
[Itypma-JIuyBunns. CunrynspHas 3apada lITypma-JInyBumns. Obiiee u3noxkeHne MeTOIa
dypbenns ciydasi AByX He3aBUCUMBIX IepeMeHHBIX.CxeMa pelleHus 3agad MmetogoMm Oypee.
3amayaob oxyaxKIeHuH IJIaCTUHEI, U3JTy4dalolel Tero

Pazpen 3. CnenuanbHbele QYHKIIMIMAaTeMaTH4eCKOUPUIUKU

OO61mue cBefieHUs O crienuanbHEIX QyHKIMAX.CBogKa cBoMCTB [-pyukiuu. JuddepeHnmanbHoe
ypaBHeHue beccens.Onpenenenne nuInHApUYecKuxX QyHKuuii. [Ipegcrapnenue GQyHKIUN
Bebepa B Bupie psna.PekyppenTHbIe Gop-Mynsl o GyHkuuitbeccens. MHTerpanbHble
[IpefCTaBlIeHUs ANAUANTUHAPUYECKUX QYHKINK. ACUMITOTAYECKOENIOBeIeHNE IUTUHAPUYECKUX
GyHKUKY TpUOOJBIINX 0 MOAYJII0 3HaUeHUIX apryMeHTa.MoguduiupoBaHHbe
nuIuHOpuYeckuepyHkimu. 3agada lItypma-JInyBusis,cBg3aHHas C IUINHAPUUYECKIMU
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byHKIMAIMU. Pa3noxkeHre Ipon3BonbHON GyHKIMYU B pagbi®ypre-beccens u [Junm.
[TpunoxeHUAUUNTUHAPUYECKUX QYHKIMY K 3afladaMMaTeMaTu4eCKOr (PU3UKHU: 3afjada O
KoJ1e0aHUAXKPYTIION MeMOpaHhl, 3afava [Jupuxie qIaiuIniapa.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.20 CneuuainbHble 60NPOCbLI CXeMOMEXHUKU

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIINHEL « CIleIuaibHbIe BOIPOCH CXEMOTEXHUKH »
SIBIISIETCS:

H3y4eHue MPUHITUIIOB PabOTHl ¥ B3aUMOIEMCTBUS 9JIEMEHTOB U MOOYJIeH
COBPEMEHHBIX aHAJIOT0-ITU(GPOBLIX 3TEKTPOHHBIX YCTPOKUCTB, METOMIOB
CXeMOTEXHHUYECKOW pa3pabOoTKHU YCTPOUCTB U CUCTEM TEJIEKOMMYHUKAIIUN Ha UX
OCHOBE; MaTeMaTU4e€CKOr'0 MOJIeTMPOBaHUS, aHaIN3a U ONTUMHU3AIUY OCHOBHBIX
GYHKITMOHAIBHBIX XaPaKTePUCTUK UCCIETYEMbIX YCTPOUCTB U CUCTEM

MecTo pucuuniavHel B CTpyKType OII1

IucnunnuHa «CrennranbHbIe BOIPOCH CxeMOTeXHuKU» b1.B.22 aBnseTcsa OUCHUITUHOK
yacTty, GopMUPyeMOl y4yaCTHUKaMu 00pa30BaTeIbHEIX OTHOLIeHUN 6710Ka 1 yyeOHOTO
IIJlaHa TOATOTOBKM OakKanmaBpuaTa Mo HampaBineHHi0 «11.03.04 OneKTpoHHKA H
HaHOJJIEKTPOHUKa». M3ydeHue gucnunnuHbl « CrelranbHbEIe BOIIPOCH CXEMOTEXHUKM»
OIMpaeTcs Ha 3HAHUU OUCIHUINUH(BI) «CXeMOoTexHUKa»; «Teopus 3MeKTPUUYeCKUX
emnen»; «PU3NYECKUE OCHOBBHI INIEKTPOHUKMN»; «IJIEKTPOHUKA».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco6eH CTPOUTH IMPOCTerie Gu3ndyecKre 1 MaTeMaTHdecKue MOIeu IpuOopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3IEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBEHOTO
Ha3HaYeHMs, a TakKXkKe HCI0/Ib30BaTh CTAHOAPTHLIE ITPOTPAaMMHEIE CPEICTBA UX KOMIIbIOTEPHOI'0
MmonenupoBanus (ITK-1)
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- Crioco6GeH BHITIOMHATH pacyeT U MPOEKTUPOBaHKEe 3JIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKLUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIOIb30BAaHUEM CPENCTB aBTOMaTH3alnuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. KoMIbplOTEPHOE MOETUPOBaAHYE U aHATIA3 aHAJIOT0-IU(MPOBLIX 3IEKTPOHHBIX
YCTDPOUCTB.

MopenupoBaHUe BEICOKO3()(PEKTUBHEIX KJIFOUEBHIX PEKUMOB YCUJIEHUS U T€eHEPUPOBaHUS
MOIIHBIX KoneOaHuii. CTPyKTypHBIE CXEMBI IIHPOTHO-UMIIYIbCHBIX MOOYJISITOPOB U KJTIOUEBBIX
ycunuresen. [locTpoeHre U aHaNIu3 KOMIIbIOTEPHOU MOAeNIH yeunuTens kinacca D. Kintouessie
reHepaTopH Paguo4acTOTHLEIX KoyebaHui. TpaH3UCTOPHBIE BELICOKOYACTOTHEIE T€HEPATOPHI
knacca E u DE, o65acTu npuMeHeHUs, CXeMOTeXHUYECKHe PeIleH:s ¥ KOMIIbIOTePHbEIe MOLEH.
TpaH3uCTOPHBIE PE30HAHCHBIE UHBEPTOPHL. MeToIkl yIipaBieHus (MOTYIALNN)
BBICOKOYaCTOTHHIMU KJIIOUEBBIMU pexXuMaMu. KoMnbioTepHOE MofenupoBanue Kojblia MOATIL.
Pacuét u ontumusanus netnesoro ®HY. ITpumeHenune nporpamm FASTMEAN, Micro-Cap.

Pazgen 2. CuHTE3 U IIPOEKTHUPOBAHUE ONITUMATBHBIX YdCTOTHBIX XdPDAKTEPUCTUK IJIEKTPOHHBIX

YCTPOWCTB C OTPULIATEIEHOM 00PATHOMN CBS3BIO.
YcnoBust MAaKCUMHU3AIKUY TTTyOUHBI OTPUIIATEIbHOM 00PATHOM CBSI3Y B YCUITUTEIISX.

Hpeanu3upoBaHHBIE XapaKTepuCcTUuKU. CUHTE3 o MeTony boae. BO3aMOXKHOCTH MakKCUMU3aluu
oOpaTHOM CBs3u. 3amac 1o (ale u 3amnac 1no ammuTyne. OnTuManbHbe aMIUIUTYTHOYACTOTHAS
1 (pa3oyacTOTHAS XapaKTEPUCTUKH METIeBOT0 ycuneHus. CUHTEe3 ONTHMaJIbHBIX YaCTOTHAIX
XapaKTePUCTHK MeTIu 00paTHOM CBSI3U KIoueBoro ycunutens ¢ IIIKMM. Oco6eHHOCTH U 3TaIkl
CHHTE3a aHaJIOTOBBIX U IU(POBLIX KOPPEKTUPYIOUIUX Lienel. PacyeéT GUIbTPYIOIINX CBOKWCTB
kKoserr MPAII Ha 0CHOBE KOMIBIOTEPHEIX MOOEIEN.

Paspgen 3. [1oBhIITIeHNEe 93HEePreTUYECKOM 3GQ(MEKTUBHOCTU MOILIHBIX YCUIUTEIEeN U
BBICOKOYaCTOTHHIX T€HEePaTOPOB.

[Tpo6nemer noBeinieHus: KIIII MOLTHEIX YCUIUTENEH, TeHeEPaTOPOB U ITpeobpa3oBaTesei
37eKTPUYeCcKou. sHepruu. KimoueBoil pexkuM paboTH COBPEMEHHBIX apCEeHUO-TalTNEBRIX 1
HUTPUI-TANINEBHX TPaH3uCTOPOB. Onenka KIIII. I'magkue peXuMbI IePEKIIOUYEHU ST
TPaH3UCTOPOB. PexkuM kiacca D. OcobeHHOCTH pexkuMa Kinacca E. CxeMbl ycunuTesnei u
reHepaTtopos Kiacca E. Pacuer u ontumMusanus GUIbTPYOLUUX U COTIaCyOIIUX Lemeu.
CTpyKTypa MOIIHOM YaCTH U LIeTM OTPULIaTeIbHOM 00paTHOM CBSA3M.

OO61mast TPYAO0EMKOCTD AUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMEeKYyTOUHOU aTTeCTallun

DK3aMeH

b1.B.21 Cucmembl 2apaHMuUpO8aAHHO20 3/71eKmMpPonumaHus

Llenu ocBOEHUS TUCUUIIIUHEL

Llernbro IIpernogaBaHuA TUCITUIIIINHEI «CHCTEMEBI rapaHTHPOBaHHOT'O
JJIEKTPOIINTAHUA» ABJIAETCA:

77




M3y4eHre OCHOBHBIX ITPUHIUIIOB TPeo0pa30BaHus 3JIeKTPUYECKON 3HEPTUH,
VICTIOIb3YEMBIX IIPH CO30aHUM YCTPOUCTB rapaHTUPOBAHHOIO U GecriepeOoHOT0
37IEKTPOMUTAHUS PA3IUYHBIX CUCTEM.

MecTo pucuuniavHel B CTpykType OII1

HOucuunnuHa «CuCTeMB TapaHTUPOBAHHOTO 3neKTponuTaHus» b1.B.23 aBuseTcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOTrO mjaHa MNOATOTOBKHM OaKajllaBpuaTa IO HampaBiaeHHn «11.03.04
ONeKTpPOHUKA M HAHOO3JIeKTPOHHKa». M3ydyeHue pOuCHUNNIUHB «CHCTEMH
rapaHTUPOBAHHOTO 3JIEKTPONMUTAHUS» OMUPAETCS Ha 3HAHUU TUCHUTIHAH(BI) «OCHOBH
npeoOpa3oBaTeNbHOU TEXHUKU»; «CnenuanbHBLE BOMPOCH
CXeMOTeXHUKHN»; «CxeMOoTexHHUKa»; «Pu3nUYeCKHue OCHOBH 3JTEKTPOHUKHU».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crmoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUE 3JIEKTPOHHLIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIMOHAIBHOTO Ha3HAUEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHueM C
UCIIOJIb30BaHUEM CpPeLCTB aBTOMaTu3anuu npoekruposanus (I1K-3)

- Crmoco6eH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TeXHUUYECKOU NOKyMeHTalUu CTaHAapTaM, TeXHUYECKUM YCIIOBUSAM U OPYTUM HOPMAaTHUBHEL
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUATIIMHEL

Paszpen 1. Beenenue
OCHOBHBIE TTOHATHUS U ONIPefeIeHNs CUCTEM 3MEKTPONUTAHUS U UX QyHKIIMOHAJIbHEIE 37IEMEHTHI

Paspen 2. BrnpsaMuTenbHEIE YCTPOKWCTBA

Pa6oTa BY Ha aKTHBHO-MHOYKTHUBHYIO M aKTUBHO- EMKOCTHYIO0 Harpy3ku. KoppeKkTophs
Ko3pdunmenTta momtHoCcTH (KKM).

Paspen 3. [TonyIpoBOIHUKOBEIE ITPe06pa30oBaTeIN IOCTOSTHHOIQ HAIPSAXKEHNU

AHaM3 OCHOBHBIX CXEM TPAH3MCTOPHBIX MHBEPTOPOB ¥ uX nmpuMeHeHus B UI'TI. CriocoOsr
ynpasnerus [TITH.

Pasmen 4. CTaOunu3aTOpPhl HAIPSXKEHUS U TOKa

KommneHcanoHHbIEe CTaOUIM3aTOPHI IIOCTOSHHOTO HANIPSIKEHUS ¥ TOKA C UMITYJIbCHBIM
perynupoBanueM (MCH). CriocoObl yIpaBIeHUSI UMITYILCHBIMU CTa0MIN3aTOPaMu.

Paspmen 5. UCTOYHUKH TapaHTUPOBAHHOTO MUTAHUSA
O61ue cBemenust 06 UI'TI, knaccudukamus. OCHOBHEIE CXEMHEIE PEIIeHUsT

Pasgen 6. CHCcTeMbl TapaHTUPOBAHHOTO MUTAHUS
O6rue cBemenust o CIAII, knaccupukalusi. OCHOBHBIE CXEMHBIE PEIeHUS

Pasgen 7. AnbTepHATUBHEIE UCTOYHUKY TOKA
Knaccudukaiusa AWUT. KucnoTHble, Ie0YHBIE U AP.aKKyMYIITOPHL. [loKa3aTenu KadyecTBa
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XUT. YcTpoiCcTBO, OCHOBHBIE XapPaKTEPUCTHUKHY, PacUyeT PeKHUMOB PaOOTHI.

Pasmen 8. CxeMbl yripaBieHus npeobpa3oBaTelaMy 3JIeKTPUYECKON SHEPIUn

0630p pasHoBugHOCTe [IIMM, HCIIONIH3yeMOM B UMITYILCHEIX IIpeo0pa30BaTeIsix
37eKTpUYecKol sHepruu. TpeboBaHUs, IpeIbIBIsIeMbIe K CXeMaM YIIpaBIeHUs
mpeoOpa30BaTeIsIMU, U CIIOCOOH UX YIOBIETBOPEHUS

Pasmen 9. ABTOHOMHEIE CUCTEMEBI 9NEKTPONUTAHUS

O61ue cBeieHUs U KiacCU(PUKALMS aBTOHOMHEIX CUCTEM 371eKTponuTanusi. OCHOBHEIE
TeXHUYECKHEe pelleHus.

Paspen 10. ABToOHOMHEIE TpeoOpa30BaTeIN

O61ue cBeeHus U Kiaccu@uKalus aBTOHOMHAIX ITpeoOpa3oBaTeneii. OCHOBHEIE CXEMHBIE
pelieHus.

Paspen 11. 3akmoyenne

0630p TeHpmenuuit pa3putus UI'TI u monynmpoBOJHUKOBHIX Tpeo0pa30BaTelen.

OO1mast TPYA0EMKOCTD AUCITUILINHEL
252 gac(oB), 7 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

3aueT, JK3aMeH

B1.B.22 OcHosbl 0e108bIX KOMMYHUKAU U

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio mpernomaBaHus OUCHUTIINHEL « OCHOBEI I€JIOBHIX KOMMYHUKAIIAU» SBIISETCS:
dhopMupoBaHUE MPAKTUUYECKUX 3HAHUM U HAaBLIKOB OIIEHKH U aHa/IN3a
KOMMYHUKATHBHBIX CTPATerui, a Tak:Ke HaBHIKOB (POpMUPOBaHUS COOCTBEHHOMN
CTpaTeruu IeI0BOTO O0IIeHNUs

MecTo gucuunIuHLL B CTPyKType OI1

HOucununnuaa «OCHOBH OeJIOBBIX KOMMYyHUKanui» b1.B.24 ABnsgeTcsd OUCHUMNIUHOU
yactu, popMupyemMod ydacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHU 010Ka 1 yueOHOTO
IIJlaHa IOATOTOBKM OakKanmaBpuaTa Mo HampaBineHnio «11.03.04 OneKTpoHHKA H
HAHOJJIEKTPOHUKa». M3ydeHume mucuuniauHbl « OCHOBH AET0BBIX KOMMYHUKAIHAM»
OIMpaeTCs Ha 3HAaHUM OUCIHUMIIXH(BI) «Punocopusi».

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tpomecc u3yueHus: OUCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:
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- CriocoGeH apryMeHTUPOBAHO BEIOMPATh U PEaNn30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT'0 UCCIIEOBaHUS ITapaMeTPOB ¥ XapaKTEePUCTHUK IIPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3IEKTPOHUKHU PA3INYHOr0 PYHKIMOHATBHOTO
Ha3Hauenusa (I[1K-2)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoir Oemepanuy 1 MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. JlenoBuie KOMMVHUKAITANW: TIOHATHE, BUOBI. TexHOnOrny OenoBOro B3aUMONEUCTBUSI

[ToHsITHE ¥ OCHOBHbEIE XapaKTEPUCTUKHU OOIIEHUS U KOMMYyHUKaLUu. KOMMyHUKaTHUBHBIH,
MHTEPAKTUBHBIN U MEPIENTUBHEIN aclleKThl 001meHus. BepOanbHble 1 HeBepOalbHEIE CPEICTBA
o0menus. CrnylaHue B JeJIOBOM KOMMYHUKaIMK. [IoHSITHE U CTPYKTYPHbIE 3JIEMEHTEHI IIpoliecca
KOMMYHUKalUuu. Buasl KOMMyHUKaUuu. Buasl ¥ GOpMEI [eI0BEIX KOMMYHUKAIUK. YCTHEIE U
NUCbMEHHBIE [1eJI0Bble KOMMYHUKALIUYU B OPTaHU3alUHU.

Pasmen 2. MeTonbl ¥ TEXHUKHU CaMONPe3eHTalluy

MeToOnl ¥ TEXHUKHM CaMoOIIpe3eHTaluu. TeXHUKY MyOIuYHOT0 BEICTYIIIeHUSI. UMUK OeT0BOTO
yeroBeKa. KOMMyHUKaTUBHbBIE Oapbeprl B IENIOBOM OOIIEHUH.

Paspen 3. KOHGOIUKTH ¥ 3THKA OETOBLIX KOMMYHUKAIIAM

KoHGMUKTH B OETOBLIX OTHOLIEHUSX, UX IPUYHUHBI U Pa3HOBUOHOCTH. KOHQIUKTEH B
opranu3anuu. Croco0sl paspelneHus KOHGIUKTOB. CTUIIM TOBEIEHUST B KOHGTUKTHEIX
cuTyamusx. [IpHHITUIEL, TPABHUIa XU HOPMEI IEJI0BOT0 OOIIeHUsI. ITUKET OPHUIIHAIbHBIX
MepompusTuil. MexxgyHapogHasi CyOKyIbTypa II€eperoBOPoB, UX clierudrKa B CTpaHax 3amnaga u
BocToka.

OO1mas TPyA0EeMKOCThb AUCIUILINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.23 9aemenmHas 6a3a 31eKMpPOHHbIX cpedcme

Llenu ocBOeHUS OUCLIUIIIMHEL

Llenbio MpenofaBaHus OUCHUIIINHEL «3JIeMeHTHas 0a3a 3JIeKTPOHHBIX CPECTB»
SIBIISIETCS:

03HAKOMJIEHHE C COCTAaBOM U KjlaccuuKkamyen 3J1eMeHTHOM 0a3bl 371eKTPOHHBIX
CPEe[ICTB, U3yuyeHUe MPUHITUIIOB NeMCTBUS KOMIIOHEHTOB 3JIEMEHTHOMN 0a3bl
3JIEKTPOHHBIX CPEMICTB, UX KOHCTPYKIINY, TapaMeTPOB, 0COOEHHOCTEN TPUMEHEHHUS,
BIIMSTHUS Ha TEXHUKO-3KOHOMHUYECKHNE XapaKTePUCTUKHU 3NEKTPOHHBIX CPEMICTB.

MecTo pucuuniavHel B CTpyKType OI1
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IucnunnanHa «3JneMeHTHas 0as3a 3JIEKTPOHHBEIX cpemcTB» B1.B.25 gBnsgercs
OUCIUIIINHON YacTH, GOPMUPYyEMOM y4aCTHUKaMu 00pa30BaTeIbHBIX OTHOILIEHUN O10Ka
1 yuyebHOTro mnaHa MNOATOTOBKM OaKajllaBpuaTa IO HampaBneHu «11.03.04
ONeKTpOHUKA M HAHOJ3JIEKTPOHUKa». M3ydyeHue OUCHUINIUHBE «JNeMeHTHas 0as3a
3JIEKTPOHHLIX CPEOCTB» ONHPAeTCd Ha 3HAHUM OUCIHUNNUH(B) «Bricmas
MaTeMaTuka»; «dusmka».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Cioco0eH CTPOUTD MPOCTelIe Gu3niyeckre U MaTeMaTu4eCcKue MoIennu IpubopoB, CXeEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHOIMEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBHOTO
Ha3Ha4YeHMs, a TakXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MPOTPaMMHEIE CPECTBa UX KOMITbIOTEPHOI'0
monenupoBanus (I1K-1)

- Cioco0eH BBITIONIHATh PACUET U MPOEKTUPOBAaHKUE SJIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOMCTB
Pa3nuyHOro PyHKIMOHAILHOTO Ha3HAaYeHUS B COOTBETCTBUM C TEXHUUYECKHUM 3aJaHueM C
KCIIOIb30BaHUEM CPEACTB aBTOMaTH3aluuu poektrpoBanud (I1K-3)

CopepkaHue OUCIUATIINHEL

Pasmen 1. Beemgenune

[IpenMmet Kypca. OCHOBHEBIE ITOHATHUA U onpenenenus. CogepxkKaHue U I[eIu Kypca.
Mertogonorus Kypca. CBsi3b ¥ B3aUMOMIEUCTBUE OCHOBHBIX U ITapa3uTHBIX IlapaMeTpPoOB
3JIEMEHTOB 3JIEKTPOHHAIX CpefcTB (IC), uX 3aBUCUMOCTDb OT KOHCTPYKLIUU ¥ TEXHOJIOTUU
HA3TOTOBJIEHUS.

P 2. KTPUYECKHE COeTNHEHN.

Omnpepenenusi, Ha3HaueHue coequHenud B IC, knaccupukanusi, 0603HauYeHne B KOHCTPYKIIHUS,
o003HaYeHNEe B KOHCTPYKTOPCKO# mokyMeHTaruu(K]I), oCHOBHbIE TapaMeTphl. [I0BEepXHOCTHBIH
abdexT, apdekT 6nmu3octr. Co6CTBEHHAS eMKOCTh U UHIYKTUBHOCTD 9JIEKTPUYECKUX
coeguHeHu. OCHOBEHI pacyeTta. [IepcreKTUBE pa3BUTUS KOHCTPYKLIUYU ¥ TEXHOJIOTUH
COeqUHEHUH.

Paspen 3. KaTyIKu MHOYKTUBHOCTH

Omnpepenenre, Ha3HadeHue, KilaccudrKanuoHHble TpuHIUIE. O603Hauenus B KII. dusnyeckas
[IpUpPOfa UHAYKTUBHOCTHU. JJIEMEHTHl KOHCTPYKIIMY KaTYIIKN NHOYKTUBHOCTU. MHAYKTUBHOCTD
Pa3nuYHbIX KOHCTPYKUui. du3ndyeckas U MaTeMaTu4decKas MOOeNu UHAYKTUBHOCTU. CucTeMa
mapaMeTpoB. KaTymky HHOYKTUBHOCTU 0€3 cepeyHuKa. Pacyer nmorepu sHEpruu.
[ToBepxHOCTHEIY 3P PeKT 1 3hdekT 61m30CcTH. [JOOPOTHOCTH KATYIIKKA HHOYKTHBHOCTH 0€3
cepreuyHnka. ONTUMaIbHBEIA JUaMeTp IpoBoAa 0OMOTKY. KaTymKy MHOYKTUBHOCTH C
MarHUTHBIMU CEPOEeYHUKAMU. ITapaMeTPhl MaTEPHAIOB MAarHUTHHIX CEPIeYHUKOB U
KOHCTPYKIIMU MarHUTHHIX CEPIEYHUKOB. BUIbI TOTEPh B MarHUTHHIX CEpAeYHUKaX. PacueT
MIOTEePH 3HEPTUHU U JOOPOTHOCTH B KATyIIKaX HHAYKTUBHOCTH C MAarHUTHEIMU CEPOEYHUKAMH.
B3auMoCBA3b OeiCTBYIOIIEN MarHUTHOM IPOHULIAEMOCTHU C ITIOTEPSIMU SHEPTUM B CEPAEYHUKE.
BnusiHue BBejleHMS HEMarHUTHOTO 3a30pa B CepAeYHUKE Ha MTOTEPHU B KaTyIIKe HHOYKTUBHOCTH.
Pacuet onTuManbHOTO HEMAarHMTHOTO 3a30pa. BiusgHue 9KpaHa Ha 371eKTpUYeCKre mapaMeTphl
KaTYIIKN UHOYKTUBHOCTHU. [I0Tepu 3HEPruy B KaTyIIKaX C HEMarHUTHHIM CePIeYHUKOM.
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YacTOoTHBEIE CBOMCTBA KaTyIlleK UHIYKTUBHOCTH, COOCTBEHHAss EMKOCTh, CXeMa 3aMelleHus,
Oouanal3oH pabouyux 4acToT. [IyTu yMeHbIIeHUsE COOCTBEHHONW eMKOCTH KaTyIIeK
MHOYKTUBHOCTH. TeMIepaTypHBIXA Ko3dduimenT nHAyKTUBHOCTH (TKU) KaTymek
VHAYKTUBHOCTU. MeTONbl U3MEeHEeHU S BEJINYMHEl UHAYKTUBHOCTU. BapruoMeTpEL.
KoncTtpykTuBHble ocobenHOoCcTH KU pasnmuyHbIX AMana30HOB 4acToT. HaméKHOCTh KaTyIIek
MHOYKTUBHOCTHU. OCHOBEI ITpoeKTUPOoBaHUus KW. nepCrneKTuBLl pa3BUTHSA KOHCTPYKLUN U
TexHoJjioruu npoussoncTsa KW. Peanu3anyus UHAYKTUBHEIX 3JIEMEHTOB B MUKDPO3JIEKTPOHUKE,
mpeoOpa3oBaTeIN CONPOTUBIIEHUS (TMPATOPHI).

Pasmen 4. KoHmeHCaTOPH

Omnpenenenve, Ha3HAUYeHUE B COBpeMeHHbIX IC, KnacCcuuKaIlliOHHbIE TPUHITUIIHL.
O06o3HayeHUs B KOHCTPYKTOPCKOM HOKyMeHTaluuu. Pu3ndeckas NIpUpoaa eMKOCTH. JJIeMEHTEI
KOHCTPYKIIMY KOHAEHCATOPOB: AUINEKTPUK, IPOBOASIINE 00K/IafKH, BEIBOIE U UX COeTUHEHNE
¢ oOKJafikaMu, KpeTljieHre U 3aluTa. EMKOCTh pa3IUYHLIX KOHCTPYKIUM. Pu3ndeckas u
MaTeMaThu4ecKas MofeNid KoHfeHcaTopa. CucTeMa mapaMeTpoOB KOHAeHcaTopa. [loTepu B
KOH[IeHCaTopax, JOOPOTHOCTh, TAHTEHC yIla OU3JIEKTPUYECKUX MTOTEPh. TeMIepaTypPHEIH
ko3hdummenT emroctu (TKE), TKE mocnenoBaTenbHO U ITapajjieibHO COeIUHEHHBIX
KOHOeHCcaTOpoB. CTaHOapTU3alKs KOHAEHCATOPOB. TUIIH, PSAAbI, CBOMCTBA, CXEMBI 3aMEIeHU .
Pabouwnii mrana3oH 4acToT. YacTOTHEIE CBOMCTBA KOHOEHCATOPOB. IIlyMOBEIE XapaKTePUCTHUKH,
CTapeHue, Haf€XKHOCTh. KOHIeHCATOPE TIePEMEHHOY eMKOCTH. JJIEMEHTHl KOHCTPYKIUYU U
IlapaMeTphl. 3aKOHBI U3MEHEHU eMKOCTU. PopMa POTOPHOU U CTaTOPHOU IJIACTUH NIPU
pa3IMYHbIX 3aKOHaX U3MEeHEeHUs eMKOCTH. OCHOBEI IPOEKTUPOBaHU KOHOEHCAaTOPOB
IIepeMeHHOM eMKOCTH. BapuKarsl, BApUKOH/IH. BrIOOp KOHIeHCATOPa B COOTBETCTBUH C IIEJIBIO
Y YCIIOBUSMHU MCIIOJIb30BaHuUs. [lepCrieKTUBE pa3BUTHSA KOHIEHCATOPOB U TEXHOJIOTUU UX
H3TOTOBJIEHUS.

Pasgen 5. Pe3ncToph

OmnpepneneHve, Ha3Ha4YeHUE PE3UCTOPOB B COBpeMeHHBIX OC, KacCupUKaIMOHHbIE TPAHITUIIE,
0003HaYeHNe B KOHCTPYKTOPCKOM TOKYMEHTAIMU. JJIeMeHTH KOHCTPYKIIMY PE3UCTOPOB:
OCHOBaHWeE, Pe3UCTUBHEIM 3JIEMEHT, KOHTAKTHasA apMaTypa, CKOIb3AIIi KOHTAKT. BEIBOHI,
KpelnJjieHue, 3amura. Pusnyeckasd U MaTeMaTU4decKas MOZeNlb Pe3UCTopa, CUCTEMA
napamMeTpoB. CTaHOapTU3anus Pe3UCTOPOB: TUIIL, PSAAbl HOMUHAIOB U JOMYyCKOB, MOILIHOCTH
paccerBaHusg. YaCTOTHBIE CBOMCTBA PE3UCTOPOB, CXeMa 3aMelleHus. padounii Jrana3oH
4acToT. [IpruMephl KOHCTPYKIUY pe3ucTopoB. lIlyMOBEIE CBOKWCTBA PE3UCTOPOB, CTApEHUE.
MIPOrHO3UPOBAHME CBOMCTB PE3UCTOPOB, HAMIEXKHOCTh. IIePEMEHHEIE PE3UCTOPHI, UX
XapaKTePUCTUKU U KOHCTPYKIIUK, 0COOEHHOCTH M3HOCA U cTapeHue. CrelranbHbIe BUIbI
PE3UCTOPOB: TEPMUCTOPHI, BAPUCTOPHI, HOTOCOIPOTUBIIEHNE, ONITPOHLL. BEIOOD pPe3uCTOPOB B
COOTBETCTBHUU C LIEJIbI0 U YCJIOBUSIMU UCIIOIb30BaHusA. [lepCIeKTUBEL pa3BUTUSL PE3UCTOPOB U UX
TEXHOJIOTHU IIPOU3BOACTBA. MyNbTUPE3HUCTOPHL.

Pasmen 6. KOHTaKTHBEIE YCTPOKCTBA

Omnpenenenve, Ha3Ha4YeHUE B COBpeMeHHbIX IC, KnaccuuKalliOHHbIE TPUHITUIIHL.
O0603HaYeHMST B KOHCTPYKTOPCKOM MOKYMEHTALUU. JJIEMEHTH KOHCTPYKIIUN KOHTAKTHBIX
YCTPOUCTB: KOHTAKTHAa4 I1apa, YIPYTUM 9IEMEHT, 3JIEMEHTHI KpelieHus. M3onaius. 3ammra.
OCHOBBI TEOPUY KOHTAKTHOTO IIPHUXKUMHOT0 COeAuHeHus. MaTeMaTuyecKas u pu3ndeckas
O[lesid KOHTaKTa. B3auMOCBSI3b 3JIEKTPUYECKUX U MeXaHU4YeCKUX CBOMCTB MaTEpPUasioB
KOHTAKTHBIX COeTUHEHUN U TpeOoBaHus K HUM. [IpuMephl KOHCTPYKIIHUH. TEIJIOBhIE SIBIEHUS B
30He KOHTaKTa. YaCTOTHBEIE CBOMCTBaA KOHTaKTa. CxeMa 3aMellleHus, TpaHuyHas 4acToTa
PabOTH KOHTAKTHOM Iaphl. HALEKHOCTh KOHTAKTHAIX YCTPOMCTB. pa0oTa KOHTAKTa B 0COOBIX
ycnoBusix( Masble TOKY U HanpsixkeHnusi, CBY, pa3preiBHEIE KOHTAKTHI). BEIOOD KOHTAKTHBIX
YCTPOUCTB B COOTBETCTBUM C LIEJIBIO ¥ YCIIOBUSIMU KUCIIOIb30BaHUSA. AHAIU3 KOHCTPYKIUU
Haunboiee pacIpPoCTPaHEHHBIX KOHTAKTHBIX YCTPOMCTB(PA3bEMEI, TaJIeTHEIE TTePEK/TI0UaTEelIH,
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KHOIIKY, TepKOHBHI). [IepCrieKTUBE Pa3BUTUS TEXHUKHA KOHTAaKTHBIX YCTPOUCTB.

Pazmen 7. TpanchopMaTOpEH

Onpepenenue. HasHaueHue B coOBpeMeHHBIX JC, KilacCu(PUKaIMOHHbIEe TPUHITUIIH,
0003HaYeHMST B KOHCTPYKTOPCKOM MOKyMeHTauuu. Pu3ndeckre 0CHOBH (QPYHKIIMOHUPOBAHUS
TpaHCPOPMaTOPOB U ipoccerieit. JIeMeHTH KOHCTPYKILKW: MarHUTOIIPOBOJI, 0OMOTKH,
U30JI411s, 3JIeMEHTHl KpelyIeHus U 3auuThl. du3ndyeckas u MaTeMaTudecKasi MOOeNu
TpaHchopMaTopoB. [TapameTpsl. [ToTepu sHepruu B TpaHCchopMaTopax. YaCTOTHEIE
xapakTepucTuku. Henuneiinsie spnennsi. OCOOEHHOCTH TTOBEIeHUS TIPU AJIUTEIbHOM XpaHEeHU!
U pyHKUKMOHUPOBaHUU. OCHOBH IIPOEKTUPOBAHUS TpaHC(HPOPMATOPOB. TEeIMIOBbE PEKUMEL, UX
ponb. CusoBsle TpaHCGHOPMaTOPH Majiol MOILTHOCTH. UMIYJIbCHBIE U COTJIACYIOIIe
TpaHchopMaTOPHL. [IepCIIeKTUBEI PAa3BUTHS. TEXHOJIOTHYECKHE ITPOOIEeMEI
MUKPOMHUHUATIOPU3AINY UCTOYHNKOB TUTAHHUS.

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopma TPOMEXKYTOUHOU aTTeCTalluu

3aueT

b1.B.24 BwluucaumeabHass Mmamemamukd

LTenu oCBOEHUS MUCLUIIIAHEL

I_[eJ'[bIO IIpenogaBaHus JUCLHUIIIINHBL «BrIYKMCIUTENIbHAS MaTeMaTUKa» SABISAETCH:

(1)0pMI/Ip0BaHI/Ie d)YHHaMeHTa IIOATOTOBKHU CIIEIIMAINCTOB B obacTu HpI/IKHaJIHOfl
MaTeMaTHKH U CO3JaHue HGO6XOJII/IM0171 0a3k OJIs1 YCIIEITHOT'O OBJIaIE€HU A
IMocCnenymimyMu ClieOuaJIbHbBIMUA JUCHUIIIIMHAMA y‘-I86HOl"O IIJIaHa.

MecTo pucuuniauHel B CTpyKType OI1

[Iuncuunnuia «BeraucnurenbHasa MaTeMaTuKa» b1.B.[1B.03.01 aBnsgeTcsa OUCLHUIIINHOU
110 BEIOOPY BapHaTUBHOM YacTu Onoka 1 yuyeOHOTO IjlaHa MOATOTOBKY GakanaBpuaTa I10
HanpaBneHuio «11.03.04 JnekTpoHUKA U HAHO3JIEKTPOHUKa». WCXOOHBIA YPOBEHD
3HAHUM ¥ YMEHHUU, KOTOPLIMU MOJIXKeH 00jlagaTh CTYHEHT, MPUCTYIas K U3YYEHHUI
OAaHHOUM AVCLMIIJIMHEL, ONpefesieTcs u3ydeHneM TaKuxX AUCIHUIIINH, Kak .

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:
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- Cnoco0eH CTPOUTH MPOCTenIme Gu3ndyecKre 1 MaTeMaTH4eCcKue MOge IpuOopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBEHOTO
Ha3HAYeHMs, a TakKXkKe HCI0/Ib30BaTh CTAHOAPTHLIE TPOTPAaMMHEIE CPEICTBa UX KOMIIbIOTEPHOT'0
MmonenupoBanus (ITK-1)

- Crioco6GeH BHITIONMHATh pacyeT U MPOEKTUPOBaHKE 3JIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKLIKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3alnuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. [IpsaMble MeTOnH peliienns CJIAY
Metop I'aycca. Beiuncnenue 06paTHOM MaTPHUILL X OIIPENETUTENIS, TOCUET Yucya JeiCTBUM.

MeTon KBagpaTHOTO KOPHS: YCJIOBUS IPUMEHUMOCTH, pacyeTHbIE (hOPMYIIBI, YHUCIIO OEeUCTBUMU.
Paspen 2. UtepauroHHBle MeTOOH pelieHus CIIAY

KanoHnYecKul BUI UTEPAIIMOHHBIX MeTO0B petieruss CJIAY. MeTonhl Adko6u u 3enmens.
HeobxomuMmoe 1 [OCTaTOYHOE YCIOBHE CXOOMMOCTH UTEePAIMOHHEIX METOOB. MTepalnoHHEIe
MEeTO[b! BapUalOHHOT O TUIIa: METO[ MUHUMAJIbHBIX HEBI30K, METOM CKOPEUIIEro CIyCcKa,
METOJ, CONPSIKEHHBIX TPaJuEeHTOB.

Paspen 3. [Tpubnuxenne GyHKImn. YucnenHoe nuddepeHIIMpoBaHNe U HUHTETPUPOBAHKUE
HuTtepnonsamnuonHeie GopMmynsl Jlarpanxka 1 HeioToHa. UHTEpIIOMUpOBaHUE CIIaitHaMMU.
Haunyumee npubnuxenne TaOIuYHON QYHKIUN.

Pasgen 4. Peniennie HeMMHEWHBIX YDaBHEHUU U CACTEM.

Mertoq npocTou utepauuu. Meton xopa (cekymux). Metong HpioTOHa (KacaTeIbHBIX).
VHTeprnonsuuoHHbEIe METOOB U 00paTHAS HHTEPIONANUsI. CXOOUMOCTh CTAI[HOHAPHOTO
ATEPalMOHHOTO METOfa.

P PellieHne om HIIMaJIbHBIX BHEHUU

CewmericTBo MeTomoB Pynre-KyTTel. KoHEUHO-pa3HOCTHAS annpoKcuManus fuddepeHnranbHbIX
ypaBHeHUM. OCHOBHBIE NTOHATUS TEOPUU PA3HOCTHBIX CXEM: alllIPOKCUMAIs, CXOOUMOCTb,
YCTOUYUBOCTE.

O611ast TPyA0EMKOCTDb OUCHUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.25 MazHumHble 3/1eMeHMbl 3/1eKMPOHHbIX ycmpoilcme

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenofaBaHus OUCHUIIIUHL « MarHUTHEIE 3JIEMEHTHI 3JIEKTPOHHEIX
YCTPOUCTB» SIBJISIETCS:

dbopMHupoOBaHUE y CTyIEHTOB 3HAHWU O MarHUTHHIX 3JIEMEHTaX, IPUMEHSIEMBIX B
TeJIEKOMMYHUKAIIMOHHEIX YCTPOXCTBAX, B YCTPOUCTBAX aBTOMATUKHU, B YCTPOUCTBAX
npeoOpa30oBaHus 3JIEKTPUYECKOM sHepruu. Kypc«MarauTHbIe 371EMEHTH 371€KTPOHHBIX
ycTpoucTB (MO3JY)» npegHa3HaueH TaKxXKe [JIS MONIyYeHUs 3HaHUU [OJIS pPelleHns
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ITPAKTUYECKUX 3a/la4, BOZHUKAIOUIUX B IIPOIIECCE UCIIOTb30BAaHUS YKa3aHHBIX
ycTpoucTs. [ucuunnia MO3JY obecmeunBaeT GopMupoBaHue y OyIyImx
CIEeIMATMCTOB HeOOXOAMMEIX 3HAHUH 0 QYHKIIMOHUPOBAHUY ¥ UCIIOIh30BAHUN
MaTHUTHBIX 3JIEMEHTOB, CO3MiaBast 6a3y [/ YCIIEUIHOTO OBIaIeHUs TIOCIEeNyIOIUMU
CIeluaTbHEIMU OUCHUIIIHHAMY y4eOHOTo IiaHa. [IpuobpeTeHHbIE CTyJeHTaMy 3HAHUS
¥ HaBRIKYM HEOOXOMMMBIL [JIsS YCIEIIHOW PabOTH B 00/1aCTH TPOEKTUPOBAHUS U
9KCIITyaTalli¥ COBPEMEHHBIX TEJIEKOMMYHUKAIIMOHHEIX CUCTEM.

MecTo pucuuniavHe B CTpykType OI1

HucrnunnuHa «MarduTHBIE 3JI€EMEHTH 3JIEKTPOHHBIX YCTPOUCTB» B1.B.27 saBnsiercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUN O10Ka
1 yuyebHOTrO mjaHa MNOATOTOBKHM OaKajllaBpuaTa IO HampaBiaeHHn «11.03.04
OJNeKTPOHUKA U HAHOINIEeKTPOHUKa». M3ydyeHue gucruuninuHel « MarHUTHEIE 3JIEMEHTEL
3JIEKTPOHHBEIX YCTPOUCTB» ONHUpPaeTCd Ha 3HaHUM OUCHUNIUH(BI) «Bricmas
MaTeMaTuka»; «TeopeTU4eCKre OCHOBEL 9JIEKTPOTEXHUKU»; «Teopus 3JIeKTPUUEeCKUX
emnen»; «OU3NKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crtoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUE 3JIEKTPOHHLIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIMOHAIBHOTO Ha3HAUEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHueM C
UCIIOJIb30BaHUEM CpPeLCTB aBToOMaTu3anuu npoekruposanus (I1K-3)

- Crmoco6eH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TeXHUUYECKOU NOKyMeHTalUu CTaHAapTaM, TeXHUYECKUM YCIIOBUSAM U OPYTUM HOPMAaTHBHEL
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUTIIMHEL

P 1 HOBEI KTPOMarHeTHu3M

du3nyecKue OCHOBHI 3JIeKTpoMarHeTu3Ma. CBOKCTBa (PeppOMarHUTHHIX MaTEePUAJIOB.
IuHaMUYecKre IMIPOIIeCCH IIPY ITepeMarHiYnuBaHuu GeppPOMariUTHEIX MaTePUAloB.
ConpoTuBIeHNE MarHUTHOMY IIOTOKY. MarHUTOABUXKYIIlas CHJla ¥ HalPSIKEHHOCTh MAarHUTHOTO
MOJIst. DNIEKTPOMarHuTHOE 3KpaHUPOBaHUE

Paspmen 2. MarHWTHBEIE MaTePHAIbl U MATHUTOIIPOBOMIL

Tunsl gpocceneni. Ucnonb3oBaHUE OIPOCCENEH MMOCTOSHHOIO ToKa. CriaXkKuBaroIye IPOCCen.
Tumnel cepoeyHUKOB Apoccenei. IToaxomsl Oys onpeneneHus TUIOPA3MEPOB CepeyYHrKa
opoccens. OCHOBHBIE COOTHOIIIEHUS IPX pacdyeTe OIPOCCENS C IOAMarHiYuBaHUEM.

Pasmen 3. KoMnnekcHass MarHATHAsS TPOHUIIAEMOCTh

YcTpolicTBa IPOMEIIIEHHOX 91EKTPOHUKY, UCIIOJIb3YIOINEe MarHUTHBIE 3JIEMEHTHL:
3JIEKTPOMAarHUTH], TPaHC(HOPMATOPH], PEaKTOPH], TeHePaTOphl UMITYILCOB, PeJie, MarHUTHEIE
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CBY ycTtpoiicTBa u ap.

Paspen 4. JIpocceny MOCTOSHHOTO U IIePeMeHHOr0 TOKa

O6nacTh MpUMeHEHUS Jpoccesieil mepeMeHHOoro Toka. OCHOBHBEIE COOTHOIIEHUS TIPY pacyeTe
opoccens 6e3 mogMarHu4yrBaHus. [loTepu B ipoccesie IpU epeMarHuYuBaHNY IIepeMeHHBIM
TOKOM. MHIYKTUBHOCTh PaCCeSHUS OPOCCENIA.

Pa3pen 5. TparnchopMaTOpEl rapMOHUYECKOT0 HAIPSAKEHUS

Knaccudukanuus TpaHCPOopMaTOPOB 10 YPOBHIO MOITHOCTH, I10 Ha3HA4YEHUIO, II0 YUCIy ¢as.
CunoBoii TpanchopMaTop. ABToTpancopmaTop. Pa3genurenbHble TpaHCHOPMATOPHL.
VimmynbcHBIE TpaHChOpPMaTOPhl. M3MepuTenbHbEe TpaHCHOPMATOPHl HANIPSIKEeHUS U TOKa.
Cornacytomue TpaHcpopMaTophl. Pa30MHBEPTUPYIOIINE TPAHCPOPMATOPHL.

Paspern 6. KOHCTQyKTI/IBHHﬂ PACYET, ITaPA3UTHEIE ITaPAMETPEL U MOIEJIMPOBAHKE
TQ&HC@OQM&TOQ&

OCHOBHBIE YaCTH KOHCTPYKIIUY TpaHCPopMaTopa: 0OMOTKM, MarHUTHas CHCTEMA
(MarHuTOINIPOBOM), CUCTEMA OXJTaXkaeHUs1. ba30Brle KOHIEIIUU KOHCTPYKIIUHN
TpaHCcHOPMaTOPOB: CTEPKHEBOM 1 OPOHEBOM TUITHI TPaHC(HOPMATOPOB. AIITOPUTM pacueTa
TpaHcpopMaTopa. KOHCTPYKTUBHEIN pacyeT TpaHchopMaTopa, paboTamIIero B rapMOHHYECKOM
pexuMe IepeMarii4yuBaHus. MogenupoBaHue CepAeYHUKa U IIPOLIECCOB B HEM.

P /. CneniyanbHBIE TPAH MAaTOPEI

OcHoBHBIE TpeOOBaHUS, IPEIbSBISIEMbIE K HUMITYILCHEIM TpaHchopMaTopaM. [Tepemava
MIPSIMOYTOJIBHOT'O UMITy/IbCa HalpsxKeHusd 4yepel TpaHchopmaTop.TpaHchopMaTOpPH B KIIOYEBBIX
cxeMmax

P HH(Qa3HbIE U ON HIIAaIbHEI U

Hatuuku Xonna, bapkrayseHa u ap. TpaHchopMaTOpHBIE JaTYMKHU, STIEKTPOMarHUTHLIE peie.
[IpuMeHeHUe 3eKTPOMarHUTHEIX pefie B CUCTeMaX aBTOMATUKU U yIipaBiieHus. [lepexoqHblii
IIPOIeCC TP KOMMYTallMK pesie. 3aluch, XpaHeHNe U CYUTHIBaHUE HHOOPMAIMK C MarHUTHBIX
HOCHUTEIEN.

Pasmen 9. TpanchopMaTOpLI Ha OTPE3KaX NTUHUY Ilepenavn

OcCHOBHBIE MarHUTHEIE MaTepHabl, IPUMEHsIEMbIE B IPOMBIIIIEHHON 3JIEKTPOHUKE.
CranpapTU3upOBaHHBIE PSOBI MAarHUTHAIX 3JIeMeHTOB.[lapaMeTprsl MarHUTHEIX MaTepHaos,
HCIIOJIb3yEeMBIX B MAarHUTHHIX YCTPOUCTBaX XpaHeHUs HHPOpMaluu

Pazmen 10. BLICOKOYACTOTHLIE MATHUTHBIE 3JIEMEHTHI

AKTyanbHBEIE BOIIPOCH IIPY ITPOEKTUPOBAaHUY APOCCeNiel U TpaHCPOpMaTOpoB, paboTaoIIuX Ha
BBICOKHKX 4YacCTOTaX. [IpUHIUIIE TOCTPOEHUS TPAaHCPOPMATOPOB TUTA AIUHHON NTUHUMN.
Ycrpoiictea CBY, ucnone3yromye MarHuTHEIE KOMIIOHEHTHL.

OO61mast TPYA0EMKOCTD AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

Bb1.B.26 OcHoebl npoeKkmHou desimetbHOCMU

ITenu oCBOEHUS MUCLUIIIAHEL

I_[eJ'IBIO IIpenogaBaHus JUCLIUIIIINHBL «OCHOBEHI HpOGKTHOfI OesaATeJIbHOCTHU»
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SIBIISIETCS:

03HAKOMJIeHKE CTYIEeHTOB C COBPeMEHHEIMHU KOHIIEIIUSIMY, METONAMH |
TEXHOJIOTUSIMHU YIIPABJIEHUS OesITeIbHOCTHIO IPOU3BONCTBEHHEIX KOMITAHUH,
MCCJIe0BATENIbCKUX KOJJIEKTUBOB, TBOPUYECKUX TPYIIT Ha OCHOBE METOHOJIOTHUU
IIPOEKTHOT'0 YIIPaBJIEHUSI Ha COBPEMEHHOM 3Taie 1u(poBoit TpaHCHOPMAIIUH.

MecTo pucuuniavHel B CTpykType OII1

HMucuunnuHa «OCHOBH IPOEKTHOU AesaTenbHOCTH» b1.B.26 ABHIgeTCs OUCIUIINHOU
yactu, popMupyemMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
naHa MOATOTOBKM OGaKalaBpuaTa o HampaBneHuio «11.03.04 JneKTpoHHKA U
HaHO3JIEKTPOHUKa». W3ydeHue gucHumniauHbl « OCHOBBEI IIPOEKTHOU AESATEIbHOCTH»
onvpaeTcsd Ha 3HaHuu pgucHuniauH(el) «MHPopmatuka»; «MHDOpMaluuOHHEIE
TEXHOJIOTUH».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH ompefiensaTh KPyT 3afay B paMKax [T0CTaBIeHHOM I1eI1 1 BLIOMpPAaTh ONTHMalbHBIE
CIIOCOOBI UX pEeILIeHUs], UCXOOs U3 [eMCTBYIOUIMX ITPABOBLIX HOPM, NMEIOIIUXCS PECYpPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMANIbHOE B3aUMOJIEMICTBYE U Peaii30BLIBaTh CBOIO POJIb B
koMmanze (YK-3)

CopepxkKaHue OUCLUIIINHEL

Paspen 1. O6Iye TPUHIKIIEL IPOEKTHOW OPraHU3aIuy paboT
VcTopus ¥ pa3BUTHE METOMOB IIPOEKTHOIO yIIpaBieHus. Kinaccuyeckrue MeTOAB OpraHu3alluu

pabot. MeTopnb! onrcaHus AeATeIbHOCTH. CTPYKTYPHODYHKIIMOHAIBHEIM, TPOIIECCHEIH,
TIPOEKTHBIN, CEPBUCHEIN. [IpreMbl HOpMaIbHOTO OIUCAHUS OesITEIbHOCTU. bUu3Hec-IpoIecCHl.
Hepapxuu u MOTOKHU 3a7ay.

Pasgen 2. OCHOBHBIE IOHATHE TPOEKTHOTO MeHeIXKMeHTa. MeTOoonKa CO30aHus MPOEKTa.
[ToHsITHE, OCHOBHBIE 37IEMEHTH ¥ XKU3HEHHBIN LUKII IpoeKkTa. MeTtoposnoruss PMI PMBoK.
KomaHpa ¥ ycTaB MpoeKTa. 3afla4yyl YIIpaBIeH:us IPOeKTOM JTalbl Pa3paboTKy ¥ BHIITOTHEHUS
npoekTa. Opranu3anus IpoeKTa. YIpasieHue NopTdeeM IPOeKToB. [IpoeKTHEIN oducC.
B3auMopenicTBre B KOMaHE.

P TPYKT IIPOeKTa. ITam TK{ IIPOEKT

Pa3paboTka mpoekTa. CTpyKTypa poekTa. Mepapxus 3amad. CocTaBHbIE TPOEKTH. MeTombl
omnKcaHud IIpoekTa. [JuarpamMma ['aHTa, ceTeBas AuarpamMmma.

P 4. CBOWCTBA ¥ XapPaKTEPHUCTUKHU MPOEKTa. DTall BEIMOIHEHNSI U KOHTPOIbL IPOEKT
CBoMCTBa U XapaKTEPUCTUKU IIPOEKTa. 3afayy U pecypchl. TUIIEL 3afja4 ¥ pecypcoB. CBOUCTBa
3apay. CBorcTBa pecypcoB. HasHaueHUe pecypcoB 3amadyaM. OnTuMu3anus (yiaydiieHue)
IIpOeKTa. JTall BHIIOJIHEHUS U KOHTPOJIb IIPOEKTa.
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Paspen 5. «I'nbkue» Momeny NPOEKTHOTO MEeHeIXKMeHTa
CoBpeMeHHBIe MOJIe/TH [NesTeIbHOCTH - IIPOIeCCHAs, CePBUCHAs. [IpUHITUITE THOKUX

MEeTO[OJIOTHH. YIIpaBneHue 3afadyamMu. HTerpamnus IpoeKToB B yIIpaBlieHUe TeKyIen
OesTeNbHOCThIO KoMaHui. CoBpeMeHHBIe MeTofonoruu Agile. 'nbkue MeTOmONIOT U
yIpaBieHus pa3paboTKaMy B IPOrPaMMHOM UHIYCTPUH. 2KU3HEHHBIN IIUKII IIPOAYKTA

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3auer

Bb1.B.27 AemomamuuecKkoe ynpas/jieHue 6 NPOMbIul/1IeHHOU 3/1eKmpPoOHUKe

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbro IIpenogaBaHuA OUCIUIIIINHEI «ABTOMaTHU4Y€eCKOE VIIpaBJIEHHE B
HpOMbIH.IJ'IGHHOIZ JJIEKTPOHUKE» ABJIIAETCA:
3HAaKOMCTBO CTYOEHTOB C OCHOBHEIMH IIPHHIUIIAMH aBTOMATU4YE€CKOI'0O YIIPABJIIEHUA

MecTo pucuuniavHsl B CTpyKType OI1

HucuunnrHa «ABTOMaTHYECKOe yIIpaBlieHUe B IPOMBIIIIEHHOU 37IeKTpoHUKe» B1.B.29
SIBAAETCA OUCUUMIMHOU YacTd, GopMupyeMoil ydyaCTHUKaMu 00Opa30BaTEIbHBIX
oTHoweHUU 6noka 1 y4yeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.04 DOnexTpoHUMKaA ¥ HAHOIJJIEKTPOHUKa». H3ydyeHue OUCHUNIUHEL
«ABTOMATHYECKOE yIpaBlieHWE B MPOMBIIIJIEHHOW 3JIEKTPOHUKE» ONUpaeTcs Ha
3HQHUU AUCLHUNINH(BI) «BrlUMCIUTENbHAS MaTeMaTHKa».

TpeboBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3yyeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITNN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH BHITIONMHATH pacyeT U MPOEKTUPOBaHKE 3JIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nuyYHOro PyHKUKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3anuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. OCHOBHEIE TTOHATUSA TEOPUU VIIDABIEHUSA
[TprHUMIE yIpaBIeHNUS: TPUHLUI IPOTPaMMHOTO YIIPaBJIeHUs, IPUHIUII KOMIIeHCAIlUHY,
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IPUHIUT 00paTHOM CBSI3U, MPUHIUII KOMOMHUPOBAHHOTO yIipaBieHus. CriocoOsl peanu3aiuu
aJIrOPUTMOB PYHKLIKMOHUPOBaHUSA. CTPYKTypa CUCTEMEI yIIPaBlieHUs. 3aKOHH YIIpaBIeHUs.
Knaccudukauus cucteM ynpaBlieHHUS.

Pasgen 2. MaTeMaTryeckoe ONKUCaHVe CUCTEM VIIDABIEHUSA

YpaBHeHU OIMHAMUKU U CTaTuKU. JInHeapusanus. ®opMel 3anucu guddepeHnnaabHbIX
ypaBHeHu#. [Ipeobpa3oBanue Jlannaca. [IoHATHE O TIEPEOATOYHBIX U BPEMEHHBIX QYHKIUIX.
TuIoBele fUHaMUYECKUEe 3BEHbS U UX XapaKTEPUCTUKH, 3BEHO YUCTOTr'0 3ala3blBaHus.
[TpeoGpa3oBaHye CTPYKTYPHEIX CXEM, BEIUUCIIEHUE TTIePefaToyHON QYHKIMH ONHOKOHTYPHOU 1
MHOTOKOHTYPHO#M cucTeM. [laTuuKy U peo0pa30BaTeNy, YCUIUTENN, KOPPEKTUPYIOIINe
3JIEMEHTHI, UCIIOJIHUTEJIbHEIE YCTPOKCTBA.

Pa3pen 3. YCTOMYMBOCTh TMHEWHBIX CUCTEM aBTOMATHU4YeCKOTr0 YIIDaBIeHUS

OCHOBHBIE TOHATHUA U onpenenenus ycrouunBoctu CAY. Teopema A.M. JIgnyHoBa.
Anrebpanyeckue KpuTepuu ycroiunBocTu Payca, ['ypsuiia, JIbeHapa- [llunapa. YacToTHBIE
KpuTepuu ycronuuBocT A.M. Muxaunosa, HallkBucTa. YCTOUYUBOCTh CUCTEM C
3anasgbiBaHueM. MeTon D-pa3buenusi. PobacTHast yCTOMYUBOCTh. TeopeMa XapuUTOHOBA.
Pa3pen 4. HenvHeliHble CUCTEMBI aBTOMATUY€CKOI0 YIIPaBIeHN .

HenuHelHble CTaTUYECKUE XapakTepuCcTUKU. OCOOEHHOCTY HeNMUHENHBIX cucteM. Onpeenenue
ycToruuBocTu. ABTOKONeOanus. M306paxkeHue mpoleccoB Ha (Ha30Boi mIocKocTu. MeTop
¢da30Bo¥ nI0CKOCTH. MeTon rapMOHUYECKOM TuHeapu3anuu. MccnenoBanue aBToKonebaHui
HenmuHerdHbIX CAY. Metop JI.C. Tonbadapba, E.I1. [TomoBa. AGCOMIOTHAS YCTOMYUBOCTD
HenuHeuHbIX CAY. Kputepuir B.M. Ilonosa.

OO1mas TpyA0eMKOCTh AUCIUIIINHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT. KypcoBou IpoekT

b1.B.28 CoepemeHHble memodbl M00eAUpPOB8AHUSs1 NPU NPOEKMUPOB8AHUU U
KOHCMPYyupoeaHuu 3/1eKMpoOHHbIX ycmpolucme

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio mpenofaBanus OUCHUIINIUHEL « COBpEMEHHBIE METOABI MO EIMPOBaHUS IPU
IIPOEKTUPOBAHUY U KOHCTPYUPOBAHUHU 3JIEKTPOHHBIX YCTPOUCTB» SABIISETCH:

M3y4YeHNe OCHOB KOMIIBIOTEPHOI'0 MOMIEJIUPOBaHUS L[eTel 3JIEKTPO- U
PafMOTEXHUKH, a TaKxKe nHPoTesekoMMyHUKalui. [Juciuninia «CoBpeMeHHbIe
MEeTOMABl MOLEINPOBaHUS IIPU IIPOEKTUPOBAaHUY U KOHCTPYUPOBAHUHU IIEKTPOHHBIX
ycTpoiictB (CMMIIuK3Y)» npencraBnsgeT cob0¥ cIieliuanbHbBI YHUBEPCUTETCKUN KYPC,
B KOTOPOM CTY[EHTH IpH0oOpeTarT 3HaHUsI OCHOB KOMITbIOTEPHOT'0 MOJEIMPOBaHUS
I[eTiel 3JIEKTPO- ¥ PaANOTEXHUKH, a TaKxXKe HH(POoTeTeKOMMyHUKaIuii. M3ydeHue
puciumuasl CMMITuK9Y HanpaBnieHo Ha riy00KOe ITOHMMaHue U 3HaHue
aHaJIUTUYECKUX U YUCJIEHHBIX METOM0B,KOTOPBIE OMUCHIBAIOT IIPOLIECCH B INHEUHBIX U
HEJIMHEMHBIX 9JIEKTPUYECKHUX LeNAX, KakK [OJIs aHaJIOTOBBIX, TakK U AJI1 JUCKPETHHIX
(uudposeix) cucteM. Kypc CMMITuK9Y npenHa3HadyeH TakxkKe O IOIy4YeHU 3HAHUN
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10 PeIeHnIo TPaKTUYeCKUX 3a7ayd, BOSHUKAIOIINX B IIPOIleCCe UCIIOIb30BaHUS
COBEPIIEHHOTO TeIEKOMMYHUKALMOHHOT0 000pynoBaHus. [I[proOpeTeHHbIE CTYAEHTaMU
3HAHUS ¥ HaBLIKM HEOOXOOUMEI [IJIST YCIIEITHOT0 PeIleHus 3agayd pa3paboTKu
Pa3NUYHbIX 37IEKTPOHHBIX YCTPOUCTB.

MecTo gucuunIrHLL B CTPyKType OI1

OucuunnuHa «CoBpeMeHHBIE METOOBl MOOEJIMPOBAHUS IPU NPOEKTUPOBAHUU U
KOHCTPYUPOBAHUU 3JIEKTPOHHBIX YCTpoucTB» B1.B.28 sABNsgeTCa QUCLHUNIUHOU YacCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHU!U O610Ka 1 yueOHOro miaHa
NOATOTOBKKM OaKanaBpuaTa IO HamnpaBneHuioo «11.03.04 IneKTpoHUKA U
HaHO3JEKTPOHUKa». W3yueHue gucnunnuabel «COBpeMEeHHBIE METOAB MOIEIUPOBAHUS
IIpU IPOEKTUPOBAHUU U KOHCTPYHPOBAHUU 3TE€KTPOHHBEIX YCTPOUCTB» OIHKPAETCs Ha
3HaHWU OUCHUIIUH(B) «[JUCKpeTHas MaTeMaTuKa»; «MeTponorus, CTaHgapTU3auus u
cepTudukanusa»; «TeopeTudecKre OCHOBH PafMOTEXHUKMN»; «TeopeTudecKrue OCHOBHI
3JIEKTPOTEXHUKU»; «Teopus 3JeKTpUUeCcKux lernen»; «Pu3uka»; «Pu3nyeckre 0CHOBEL
3NIEKTPOHUKU»; «ITIEKTPOHUKA»; «DJIEKTPOHHBIE MU U METOOBI UX pacueTa.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crmoco6eH CTPOUTH pOCTeNIre Gu3nieckre U MaTeMaTUUeCcKre MOeu pubopoB, CXeM,
YCTPOXCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKY PA3NIMYHOI0 (QyHKIMOHAIBHOTO
Ha3Ha4yeHUs, a TaKXKe UCIOJIb30BaTh CTaHAAPTHLEIE IPOTPaMMHBIE CPELNCTBA UX KOMIIBIOTEPHOT O
MmopenupoBanus (I1K-1)

- Crtoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUE 3JIEKTPOHHLIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIMOHAIBHOTO Ha3HAUEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHueM C
UCIIOJIb30BaHUEM CpPefCTB aBToOMaTu3anuu npoekruposanus (I1K-3)

CopepxkaHue OUCIUATIIMHEL

Pazpen 1. Beemenue

BBeneHue B Kypc

Pasgen 2. ®opmMupoBaHNe YpaBHEHUY 3I€KTPUYECKUX IeTlei

1. ®opMupoBaHus YpaBHEHUS I[eIM Ha OCHOBETEOPHUH IrpadoB. MaTpullsl Y3108 (MHIUOEHINN),
TJIaBHBIX KOHTYPOB, I'TaBHBIX ceueHuu. 2. TabnuyHbeI MeTo GOPMUPOBaHUS YPABHEHHUSIIETIN.
MopuduipoBaHHbi TabMUYHBIN MeToA. 3. MeToq KOHTYPHBEIX TOKOB. MeTox
Y370BBIXHANPSAXKeHU. 4. MogudunupoBaHHEIe METOOBIY3JIOBEIX HANPSAKEHUU. 5. MeTon
TIEpEMEHHBIX COCTOSHUS

Pazmen 3. MeTonhl pacyeTa 3neKTpUYECKUX lienel, npuMeHseMble B SPICE mporpaMmax

MOJIleTMPOBaHUS
1. YucneHHBIN pacyeT CUCTEMH anrebpanyecKkux BeipaxkeHui. Meton HeioToHa- Padcona.
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2.YncneHHble U YUCIEHHO- aHaIUTAYECKAEe MEeTOIbl pacueTa CUCTEMBI JTMHENHBIX
ouddepeHIuanbHbIX YpaBHeHUU. 3. YUCIeHHbBIE ¥ YHCIIEHHO-aHAIUTUYEeCKUe METOIEI
pacueTtaHenuHelHou quddepeHInanbHO- anrebpanieKoiCUCTeMbl YPaBHEHUN

Paszmen 4. SPICE nporpaMMbl MOIEeINPOBAHUS 3MeKTPHYECKHX IIeleln

HuTtepdetictl mporpaMMm OCcoOEHHOCTH IIOCTPOEHUS INIEKTPOHHAIX CXeM. AHAIU3 ITePEeXOTHbBIX
IIPOI[eCCOB. AHANIN3 10 IIOCTOSTHHOMY TOKY. AHAJIU3 110 IEPEMEHHOMY TOKY (4aCTOTHEIE
XapaKTepPUCTUKHU). MHOTOBapUaHTHEIM aHanu3. [IocTpoeHne TpexMepHhX rpadgukos. O6paboTka
pe3ynbTaToOB MOfeNMpoBaHus. CUHTE3 MaCCUBHBIX (GUIbTPoB. CUHTE3 aKTUBHLIX (QUIIBTPOB.
MaTeMaTruyecKre BeipaxkeHus u QyHKIMHN. TeKCTOBLEE fepeKTUBLE. Co3faHue U UCI0Ib30BaHKe
MakpoMopenei(mnoacxem). Co3ganue u uaMeHenue YI'O seMeHTOB

Pasgen 5. CuMBonrYeCcKHe MeTOIBI pacyeTa THHEWHBIX 3JIEKTPUYECKUX Ienen

CuMBONMMYECKHE METOMbl PacueTa TUHENHBIX 3JIEKTPUYECKUX IleTiei. MeTo CXeMHBIX
omnpenenuTeneu

Paspmen 6. XuMyuueckre NCTOYHUKY ToKa (XWT)

[TepBuunsie XUT. Bropuunsie XUT. TonnuBHEIE 371eMEHTH

Pa3pen 7. ConHeyHasd sHepreTuka
doTtoannekTpuyecTBO. Tepmonapsl. CoTHEYHbIE KOJIJIEKTOPHL

Pasgen 8. SnmekTpryeckas MallliHa

['eHepaTOpPHI MOCTOSTHHOT'O TOKa. ['eHepaTophl TepeMeHHOr0 TOKa

Pazpgen 9. TennoBas MalliriHa

Tomnuso. [IBUraTenb BHEIIHET0 CropaHus. [IBUraTesib BHyTPEHHEr0 CrOpaHus
P 10. BeTpoBas sHepPreTuk

Bunsr BeTpsskoB. MomuoCTs. KITIT,

Paspmen 11. AToMHas sHepretuka. HOpMaTHBE Ha CETh
ATtoMHas sHepreTruka. CeTd mepeMeHHOro Toka. HopMaTuBH Ha CeTb

Paspmen 12. MopennpoBaHue CUCTEM SIEKTPONUTAHUSI
MopenupoBaHue MEPBUYHOTO U BTOPOYHOT0 HCTOYHUKA SIEKTPOMUTAHUS

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
252 gac(oB), 7 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT, DK3aMeH

B1.B./IB.01.01 [Jam4uku nepeu4Hoi uHpopmauuu

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIINIUHE «[[aTYNKK IEePBUUYHON HHPOPMAIUL»
SIBJISIETCS:

H3y4eHNe OCHOBHBIX (DM3MYECKUX SBIEHUH, TTOJI0KEHHBIX B OCHOBY IIOCTPOEHUS
NaTYMKOB MTEPBUYHON MHGOPMaUK (IIEPBUYHBIX U3MEPUTEIIbHBIX ITpeoOpa3oBaTennen),
MEeTO0B ITIOCTPOEHUS ¥ KOHCTPYKTHUBHBEIX 0COOEHHOCTEH IMePBUYHBIX N3MEPUTEIbHBIX
nmpeoOpa3oBaTeen.

MecTo pucuuniuHe B CTpykType OI1
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OucnunnuHa «JaTyuku nepBuuyHOM uHPopmauumu» b1.B.JIB.01.01 saBnsercs
OUCIUIIMHON 10 BHIOOPY 4YacTu, GopMUpyeMOU ydaCTHUKaMU 00pa30BaTeNIbHBIX
oTHomeHuY Onoka 1 y4yeOHOro IjlaHa MOATOTOBKM 0OakajiaBpuaTa II0 HalpaBIeHUIO
«11.03.04 91eKTpoHUKA U HAHO3JIEKTPOHUKa». MCXOOHEIY YPOBEHb 3HAHUU U YMEHUU,
KOTOPBIMU [IOJIKeH 00JlafiaTh CTy[AEHT, IPUCTyNas K U3YUYEHUIO NJaHHON AUCLUUIIIUHEL,
OIpefensgeTcsa U3y4yeHUeM TaKUuX OUCUUIUIMH, KaK «MeTposorus, cTaHgapTU3alus u
cepTuduKanusa»; «Teopus 3NeKTPAUECKUX Lenei»; «IeKTPOHUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH CTPOUTD MpocTeiine Gpu3ndeckrue ¥ MaTeMaTUYeCKue MOeIu IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHO3NMEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBEHOTO
Ha3HauYeHMsd, a TakKXkKe UCI0/Ib30BaTh CTaHAAPTHHIE MTPOTPaMMHEIE CPEICTBa UX KOMIIbIOTEPHOI'0
mopenupoBanus (I1K-1)

- Crioco6GeH BBIIOTHATh PacyeT U MPOEKTHPOBaHKE 3JIeKTPOHHEIX TPUOOPOB, CXEM U YCTPOHCTB
Pa3nuyYHOro PyHKIKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
KCIIOIb30BaHUEM CPEACTB aBTOMaTH3aluuu npoektrpoBanud (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1 /e CBOVCTBA ¥ BOIPOCH TEOPHUH TATYHNKOB IIEPBUYHON WH Maruu (IITHA
OO1ue CBOMCTBA U BONIPOCH TEOPUY NATYMKOB IIEPBUYHON MHGOPMaUuu (IEPBUYHEIX
H3MEePUTEIbHEIX Ipeodpa3oBaTteneit). Knaccudukamus I

P 2. XapaKTePHUCTUKY TAaTYNKOB MEPBUYHOW MH Malluy

[TpeoGpa3oBaTesbHEIe M METPOIOruYeckre xapakrepuctuku I, CTaTuyeckue u
OIWHaMHUYeCKue Xapaktepuctuku [IITH.

Pazmen 3. M3aMepuTenbHble ENW DaTYHKOB MEPBUYHON MHGOPMAIIUN

[TocrnemoBaTeNnbHLIE LIENIN U OEeNUTEIN HAMIPSIKEHNUS, MOCTOBbIE H3MEPUTEIbLHBIE CXEMHI,
YCUTIUTEJIA CUTHAJIOB CEHCOPOB.

Pazmen 4. Bunbl 1aTYMKOB MEPBUYHON NHPOPMAITUN

[TpueMHuKY u3nydeHus. Pe3uctuBHble npeobpa3oBaTenu. EMKOCTHBIE TpeoOpa3oBaTeny.
OneKTpoMarHuTHEE mpeobpa3oBartenu. [Ibe3031eKTpudecKre mpeodpa3oBaTenu. [JaTYuKK
TeMIepaTypHL.

OO6I1mast TPyAO0EMKOCTDb TUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

DK3aMeH
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b1.B.[IB.01.02 AHaau3 ducKkpemHbIx cxeM

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCLUIIIUHLL «AHANIU3 JUCKPETHBIX CXeM» SIBJISIETCS:

M3y4YeHNe TeOPETUUYECKUX OCHOB aHalli3a OUCKPETHBIX CUCTEM KakK ITPOrpaMMHO-
arnmapaTHHIX KOMITJIEKCOB IIPOMBIIIJIEHHON 3JIEKTPOHUKHM, IIMPOKO UCIIOJb3YIOIINX
MHUKPOIIPOLIECCOPHYIO TEXHUKY, aHalli3a BpeMEeHHBIX ¥ YaCTOTHBIX XapaKTEPHUCTH,
ONHCaHUS MOJieJiel MUCKPETHBIX CUCTEM Ha OCHOBe Z-npeobpa30oBaHus, IpPeCcTaBIeHUS
TaKUX CUCTEM KakK LHU(PPOBHIX PUILTPOB, METOOOB aHaIM3a YCTOMUUBOCTU KaK CUCTEM
aBTOMAaTU4YECKOTO PEYTIIMPOBAHUS.

MecTo pucuuniavHsl B CTpykType OI1

HMucuunnuHa «AHanu3 guckpeTHbX cxem» B1.B.[1B.01.02 aBnsieTcs OUCHUIIUHOUN I10
BEIOODPY "acTu, popMuUpyeMoit ydacTHHKaMM 00pa30BaTeIbHEIX OTHOIIEHUHU 6oka 1
y4eOHOro IjlaHa MOATOTOBKM 0akanaBpuaTa o HanpasneHu0 «11.03.04 3nekTpoHUKa
¥ HAHOJ3JIEKTPOHUKa». HMCXOOHBIM YyPOBEHb 3HAHUU U YMEHUU, KOTOPHIMU AO0JIKEH
obnamaTh CTYHEHT, MPUCTyNas K M3yYEeHUI0 NaHHOU OUCIUMJIUHBI, ONpenessieTcs
M3y4eHHEeM TaKWX OUCIUNINH, KaK «BeYUCIUTEeNbHAsS MaTeMaTuKa»; «[lMCKpeTHas
MaTeMaTuka»; «MHpopMaTukKa»; «KOMIIOHEHTH 3716eKTPOHHOW TEeXHUKHU»; «Teopus
3JIEKTPUYECKUX IeIIer».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITIN:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH CTPOUTH MpOoCTenie Gu3ndyeckre 1 MaTeMaTHdecKue MOogeny IpubdopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATIBHOTO
Ha3HaYeHMs, a TakKXkKe HCI0Ib30BaTh CTAHOAPTHLIE TPOTPAaMMHEIE CPEICTBa UX KOMITbIOTEPHOI'0
MmonenupoBanus (ITK-1)

- Crioco6GeH BHIIONMHATH pacyeT U MPOEKTUPOBaHKEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3aluuu npoektupoanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Pasgen 1. MaTeMaTru4yecKre OCHOBHI CO3IaHKS MOMIeIel TUCKPETHLIX CUCTEM
IucKpeTH3alxsa 0 BpeMeHHU, aHaJIOT0BOIMGPOBOe ITpeodpa3oBaHle, Pa3HOCTHOE YpaBHEHUE

OVHAMUKY TIMHEWHOM cucTeMhl. TeopeMa qucKpeTu3aluu, [IuckpeTHoe mpeobpa3oBaHue
Jlannaca, Z-npeoO6pa3oBaHue

Pasgen 2. Pa3pgen 2. CoeKTphl OUCKPETHBIX CUTHAJIOB M IUCKPeTHOe Ipeobpa3oBanue Pyphe
(OI1®)

Momenb OUCKPETHOI'0 CUT'HaJIa,CIIEKTP OUCKPETHOI'O0 CUTHAJlId, ABJIEHUE HAJIOZKEHHUA CIIEKTPOB.
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BoccraHoBneHnue aHanoroBoro curiana. [II1® u ero ceoicTBa, popMUpOBaHUE aHATIOTOBOTO
CHUTHAaJIa ¥ MUCKPETHBIX OTCYETOB C UCIoab30BanueM OJIIIO.

Paspmen 3. Pasmen 3. AnroputMel BIIO .

bazosreie anroputMel BII® ¢ npopexuBaHKWeEM II0 BpEMEHH U 110 YaCTOTE.

Paspen 4. Pa3pen 4. JInHeliHble PAa3HOCTHEIE VPaBHEHN 1 ITU(PPOBLIe QUIbLTPEL.

Pa3HoCTHOE ypaBHEHME JUHAMUKU OUCKPETHOU CUCTEMEL. TpaHCBepcasbHas CTPYKTypa
uudposoro ¢punbTpa. PeKypcruBHas CTPyKTypa Lu@poBoro ¢punbrpa. UMnynscHas
xapakTepucTtrka LludpoBoro ¢punbTpa, YacToTHAS XapaKTEepPUCTHKA IU(GPOBOro GUIbTPa.
Paspen 5. Pa3pmen 5. J[InckpeTHoe npeoOpa3oBHue Jlannaca u Z - npeoOpa3oBaHue.
Omnpenenenue Z-nmpeobpa3oBanus. [IpuMeHeHue Z-mpeobpa30BaHus 7S aHAIM3a Pa3HOCTHHIX
ypaBHEeHUN OUCKPETHHIX cucTeM. [lepemaTouHas GyHKUIXS OUCKPETHON TMHENHON CUCTEMHL.
Paspmen 6. Pa3men 6. [TepegaToyHas QYHKIINSI PAa30MKHYTON TUCKPETHON CHCTEMBI

[Tponenypa OTHICKaHUS ITepegaTOuYHOM QYHKIMKN OUCKPETHOM CUCTEMH: TpeoOpa3oBaHue
Jlannaca,pucKpeTu3anus, Z- npeobpa3oBanue. KackagiHoe coequHeHNEe 371IEMEHTOB IUCKPETHHIX
cxeM. [TocrmemoBaTenbHOE U apasieibHOe COefUHEHNE 3IEMEHTOB JUCKPETHRIX cxeM. COBUT BO
BPEMEHMU U 3alla3[bIBaHKE UMITYIbCHOU XapaKTEPUCTUKYU OUCKPETHOM CXEMEL.

P 7. P 7.11 TOoYHasd QYHKINS OUCKPETHON CUCTEMEI THOM CBS3b
[TepemaTouHast QyHKIUS OUCKPETHOW CUCTEMEI 00111e# CTPYKTYPEl. Hynmu u momocs
IepenaToOYHoON (PYHKIMHM CUCTEMBI C 00paTHOM CBs3bi0. OTpuliaTenbHas oOpaTHas CBSI3b.
[MTonoxuTtenbHast o6paTHas CBSI3b [I0HATHE YCTOMUYUBOCTU IUCKPETHOU CHCTEMHI.

P P [nycaHye JUCKPETHHIX CHCTEM B IIPOCTPAHCTB TOSHUK

OnucaHye DUHAMUKM CI0XKHOK IMUCKPETHOM CXEMBI C HCIIOIh30BaHNEM CHCTEMEBI IMHEWHBIX
Pa3HOCTHBIX ypaBHEHUI II€PBOT0 IOPsAAKa. MaTpUYHO-BEKTOPHAs 3alliCh Pa3HOCTHOTO
ypaBHEHUS 110 TepefaTOYHON QYHKIMK. MaTPUYHbIE IIePEMEHHEIE: Z - BEKTOP ITEPEMEHHBIX
COCTOsIHMA; A - MaTpulla COCTOAHUM; B - MaTpuna Bxoaa; C - MaTpula Beixoga.CTpyKTypHas
cXeMa Pa3HOCTHOTO YpaBHEHHUS B popMe MOAeNU MepeMeHHBIX COCTOSTHUA. MaTpuyHas
9KCIIOHEHTa ¥ KaHOHMYecKue popMbl HabI0gaeMoCTH U yipaBnsieMocTu. Lludposas
dbunbTpaIm.

Pazmen 9. Pasnen 9. [TepexonHble IPOIIECCH B TPOCTPAHCTBE COCTOSTHUY TUCKPETHOW CUCTEMEL.
CBOHCTBa NTEPEXOIHBIX IIPOIECCOB AUCKPETHBIX CUCTEM IIPUA OTCYTCTBUYU BXOOHOTO
BO3[euCTBUS.PaBHOBECHOE COCTOSIHUE U aCUMIITOTHYECKas yCTOMYUBOCTh. CXOOUMOCTh
IIepexogHOTro Mpoliecca IPU HYJIEBHIX MIOJI0CaX 3a N aros. Kputepuu yCTOMYUBOCTH.

Pa3pen 10. Pa3pen 10. AHanu3 YCTOUYMBOCTYA OUCKPETHBIX CXEM.

HOoCTHUXKUMOCTH, HabJII0OOaeMOoCTh, YIIPaBIsIeMOCTh.Y CTOMYMBOCTH IIPU 3aflaHHBIX 3HAUYEHUAX
ImapaMeTpOB OUCKPETHOU CXeMHl. [Ipefernbl BO3MOXKHOI0 U3MEHEHUS [TapaMeTpPOB MpHU
COXpPaHEHUM YCTOMYUBOCTU.KpuTEepuil yCTOMYUBOCTH 10 XapaKTepy KOpHEU
XapaKTEPUCTUYECKOTO YpaBHEHUSs. AnrebpanyecKuil KpUTepui ycTonuuBoCcTH Payca-I'ypButia.
YaCTOTHBIM KPUTEPUU YCTOMYUBOCTU.KaueCTBO IUCKPETHOU CUCTEMHI .

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeKyTOUHOM aTTECTALUN

JK3aMeH

94




b1.B./IB.02.01 Onmo3ieKmpoHUKa

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUATLINHEL « OTITO3IEKTPOHUKA» SIBIISIETCS:

[TonyyeHune 3HaHUM, YMEHUW 1 HABHIKOB B 00J1aCTU ONITUYECKOU CBI3U U
ONITO3JIEKTPOHHBIX TEXHOJIOTHY, ITOIyYeHNe HaBEIKOB TEOPETUYECKUX UCCIIeNOBaHUH,
paboTHl C TEXHUYECKOU JIUTEPATYPOU U CIleluabHOW U3MEePUTENIbHOY allllapaTypou

MecTo pucuuniusel B CTpykType OI1

OucuunnuHa «OnToanekTpoHuka» b1.B.[1B.02.01 sgBnsieTcs OUCIUIIIUHON 10 BEIOOPY
yacTtu, popMupyeMou ydacTHHKaMu 00pa3oBaTEeIbHBEIX OTHOLIeHU 010Ka 1 yueOHOTO
IjlaHa MOATOTOBKM OaKanaBpuaTa Mo HampaBneHuio «11.03.04 OnekKTpoHHKa U
HaHO3/MEeKTPOHUKa». WCXOOHBIM ypOBEeHb 3HAaHUU U YMEHHUU, KOTOPHIMU [OIXKEH
obnamaTh CTYOEHT, MPUCTYNas K MU3YYEHUI0 MAaHHOU OUCIUIJIMHBI, ONpenessieTcs
M3y4eHNeM TaKUX OAUCHUIIINH, KaK «OnTuka»; «Pu3uka»; «dPu3ndeckue OCHOBHI
9JIEKTPOHUKH CBEPXBBICOKMX YaCTOT U ONTUYECKOTO Oualia3oHa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6GeH BHIIONMHATH pacyeT U MPOeKTUPOBaHKEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
HCIIONIb30BaHUEM CPENCTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. BeeneHue B ONITUYECKYIO CBA3b. OcobeHHOCTH IIOCTPOEHUA ONITHYIECKHUX CUCTEM
CBA3H.

[Tepemaya ONTUYECKUX CUTHAJIOB 10 HAIIPaBISIOMIUM CUCTEMaM CBSI3U. MH(pOpPMaIMOHHbEIE
TEXHOJIOTHHU, UCIIOJIb3yeMEIE B OIITUYECKUX CACTEMAaX CBSI3U. BOJIOKOHHO-ONTUYECKNE CUCTEMEL
CBs13u. OTKPHITHIE ONITUYECKHUE CUCTEMBI CBA3U. JIIEMEHTHI ONITUYECKUX CUCTEM CBSI3MU:
nepegaolnye U MPUeMHBIE YCTPOUCTBA, ONITHYECKUY Kabellb, COeMUHUTEIbHbIE MY THI,
OKOHEYHBIE ITYHKTHI, PET€HEePaTOPHl, ONTUYeCKue ycunutenau. OcoOeHHOCTH ITOCTPOEHU S
BOJIOKOHHO-OIITUYECKUX CUCTEM CBSA3U CO CIIEKTPaJIbHBIM VIIIOTHEHUEM.

Pasgen 2. UCTOYHUKY M3NTYYEHUS OIS ONTUYECKUX CUCTEM CBI3U

TpeboBaHUS K IepefalouM yCTpoicTBaM. CTPYKTYpPHAs CxeMa IIepefalolero yCTporucTRa.
HcTtouynuku usnydeHusi. CBeTOM3NydYalollie QUOObI, UX MapaMeTPhl U KOHCTPYKIUU.
CrnoHTaHHas TIOMUHeCLeHIMsA. JlazepHble OUOABI, UX TapaMeTPHl U KOHCTPYKIIUH.
BriHykOeHHas TIOMUHECLIEHIN.

P M SIS OITHYECKOT0 U3NVIEHNS

Bupgbl MogyisiLiuy ONTUYECKOTO U3TydeHuss. Moaysauus 1o uHTeHCUBHOCTU. Pa3oBast
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Mopynauusa. PopMaTsl MOOY AU, BHYTPEHHSAS U BHEIIHSAS MOTYIALNSA. AKyCTOONITUYECKUU
MOMYISATOP. DNEKTPOONTUYECKUM MOAYIATOP. INeKTPoabCcopOLrOHHbIM MOOYIATOP.

Paspmen 4. ®OTONPUEMHUKH O ONTAUYECKHUX CUCTEM CBA3U

®oroguopsl. [TapaMeTpsl u KOHCTPYKIUHU poTtoanonos. P-i-n poTopuon. JlaBuHHEIM (GOTOTUOL,.
CxeMbl BKIIIOUEHUS (POTOTUOMOB.

Pazpen 5. doTonpreMHbIe YCTPOUCTBA

[TprHIUIE IpHEeMa ONTHYECKUX CUTHAJIOB. DQHEPreTUYECKUY U KOTEPEHTHHIN IIPUEM.
HcToyHukY myMa B GOTOIPUEMHBIX YCTPOXCTBax. [lapaMeTprl POTONPUEMHBIX YCTPOUCTB.
Paspen 6. OnTuyeckue BOJIOKHA ¥ IACCHBHBIE KOMIIOHEHTHI ONITUYECKUX CUCTEM CBSI3U
[TpuHIMD OeNCTBUS, KOHCTPYKIMY U TapaMeTphl ONTHYECKUX BOJIOKOH. MHOTOMOZIOBhEIE 1
OITHOMOMOBBIE ONITMYECKHE BOJIOKHA. [I[pUMeHEeHNEe ONTHUYECKUX BOJIOKOH. BUMIbl 1 Ha3HAYeHHE
ITAaCCUBHBIX ONITUYECKUX KOMIIOHEHTOB. KOHCTPYKIIMY U ITapaMeTPhHl TaCCHBHBIX KOMITIOHEHTOB.
Paspen 7. AKTUBHBIE KOMIIOHEHTHI ONTUYECKUX CUCTEM CBSI3HU

AKTUBHBIE ONITUYECKHE KOMIIOHEHTH. [IpUHIUIIEI JeHCTBUS, ITapaMeTPhl U KOHCTPYKITUU
OTITUYECKUX ycunuresaen. OnTuyeckue KOHBepTepHl. ONTHYECKHEe KOMMYTaTOPH.

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa MpoOMexKyTOUHOM aTTECTALUN

Ok3ameH. Kypcoas paboTa

b1.B.[IB.02.02 CneuuaibHble 80npocsbl pu3uku meepdoz20 mena

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpemomaBaHus QUCIUIIIUHLL « CrienaabHbBIe BOITPOCH (GU3UKU TBEPIOTO
TeJa» SBISETCS:
dhopMupPOBaHUE HAYYHON OCHOBHI 7SI 0OCO3HAHHOTO U IIeJIeHANTPaBIEHHOT 0
HCIIOJIb30BAHUST CBOMCTB TBEPMBIX TEJI, B IEPBYIO OUePeb, IOTYIIPOBOIHUKOB, IIPH
CO3TIaHWH 37IEMEHTOB, MPUOOPOB U YCTPONCTB MUKPO ¥ HAHOIIEKTPOHUKH.

MecTo pucuuniuHe B CTpykType OI1

HOucnunnuHa «CroelnuanbHbEe BONpPoCHk (u3uku TBepmporo Tena» b1.B.1B.02.02
IBASeTCA QOUCUUMIKAHON 1m0 BHOOPY dYacTu, GoOpMHUPyeMOW y4YaCTHUKAMHU
o0pa30BaTeNIbHLIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpaBneHuio «11.03.04 JnekKTpoHUKA U HAHO3JIEKTPOHUKa». WCXOOHBIA YPOBEHb
3HAHUM ¥ YMEHUW, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3YYEHUI
DaHHOM OUCLUUIINIUHLI, ONpedenseTcs U3dydeHHeM TaKuX OUCLHUIIINH, Kak «BomHOBas
ONTHKa X KBaHTOBasd MexaHHKa»; «QPu3mka»; «Pu3nKa KOHIEHCHPOBAHHOTO
COCTOSTHUS».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cioco0eH BBITIONIHATh PAaCUeT U MPOEeKTUPOBAaHKE SJIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOMCTB
Pa3nuyHOro PyHKIKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
KCII0Ib30BaHUEM CPEACTB aBTOMaTH3aluuu poektrpoBanud (I1K-3)

CopepxkaHue OUCIUTIIHHEL

P 1. 3oHHas TEOpUA TB roT MEHTHI KBAHTOBOW CTATUCTUKHU

OnekTpoHH B KpucTaiax. Ctatuctuka ®epmu - [Tupaka. Ctatuctuka bo3e-OuHIITENH],
KJlaccuyecKasi CTaTUCTHKA. DJIeKTPOIPOBOIHOCTh KPUCTAJLJIOB

p 2 KTpUYeCKre CBOWCTBA IMONYIPOBOOIHUKOB. KOHTAKTHEIE IBIE€HUS
CoOcTBeHHEBIE NTOTYIIPOBOTHUKY [IprMeCHbIe TIOTYIIPOBONHUKY. [JOHOPHEIE U aKIIENTOPHLIE
IIOJIyIPOBOOHUKYN HepaBHOBECHBIE IPOLIECCH B MONyIPOBOAHUKAX [uddy3noHHEE 1
opendoBBle TOKU. YpaBHEHNE HENIPEPHIBHOCTH P - n mepexoy B paBHOBECHOM COCTOSTHUU
BonbraMnepHas xapaKTepuCTHKa P-N Iepexona

Paspmen 3. OnekTpoHHasa sMuccra. KOHTaKTHEIE SBIEHUS B MeTananax
KoHTakTHBEIE IBIIEHUS B MeTajljlaX. TepMO3IeKTPOHHAS 3MUCCHUS

Pazmen 4. SnmeMeHTH KBaHTOBOU 3JI€KTPOHUKH
B3auMopmenicTBrE 37IEKTPOMArHUTHOTO IOJIS C aTOMHBIMU CUCTeMaMu [IpoxoxKaeHue cBeTa
yepes BelecTBO [IpuHIKIE PaboTh Ta3epoB THUIIE Ta3ePOB U UX OCHOBHLIE XapPaKTEPUCTUKH

OO61mast TPYAO0EMKOCTD TUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallun

dk3ameH. KypcoBas pabora

B1.B./IB.03.01 OcHo8bl MUKP0OB0/IHOBOI NPOMbIUWAEHHOU 3/1eKMPOHUKU

e ocBOEHUS TUCUUIIIUHEL

Llenpro npenogaBaHus QUCHUIIINHL « OCHOBH MUKPOBOJIHOBOM ITPOMBIIITIEHHOU
3JIEKTPOHUKU» SBMISETCH:

3HAKOMCTBO 0aKaaBpPOB C MUKPOBOJIHOBOM TexHUKOM,CBY-KOMIIOHEHTAMHU
IIPOMBIIIIEHHON 3JIEKTPOHUKU,0CHOBHBIMHU XapakTepucTukaMu CBY-TeXHUKYU U
($hU3nYeCKUMU MIPOLleCCaMy,KOTOPHIE UCIIONIb3YIOTCSI B MUKPOBOIHOBOM 3JIEKTPOHUKE

MecTo pucuuniavHel B CTpyKType OI1
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HucuunnrHa «OCHOBEL MUKPOBOJIHOBOU IIPOMBIIUIEHHOU 371eKTpoHuKu» B1.B.J1B.03.01
ABNSETCA QOUCHUNNKAHOM mo BHOOPYy dYacTtu, GOpMUPYeMO# ydYaCTHUKaAMU
oOpa30BaTeNbHLIX OTHOIIEHUM 0j0Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTta I10
HanpasieHuo «11.03.04 OneKTpoHUKaA U HAHO3IEKTPOHUKa». WCXOOHBIM YPOBEHD
3HAHUM U YMEHHUU, KOTOPHIMU AOJXKeH 00jagaTh CTyAEHT, MPUCTyNas K U3y4YeHHUIO
DAHHOU OUCLUUIIINHE, ONpEeNeNseTcd U3y4eHUEeM TaKWX OUCLUNNNWH, KaK «Bricmas
MaTeMaTuka»; «[JuddepeHunanbHble ypaBHeHUS U psagbl»; « KOMIIOHEHTH 371IEKTPOHHOU
TeXHUKU»; «dusuka»; «Ou3nudecKkue OCHOBHL IJIEKTPOHUKU»; «DPU3MYeCKUe OCHOBHL
3JIEKTPOHUKY CBEPXBBICOKMX YAaCTOT U ONTHYECKOTO Auarna3oHa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH apryMeHTHPOBAHO BEIOMPATh U PEaM30BLIBATh Ha IPaKTUKe 3(PPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT'0 UCCIeNOBaHUs IIapaMeTPOB M XapaKTePUCTHUK IPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKM ¥ HAHO3MEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATBHOTO
HasHaueHus (I1K-2)

- Crioco6GeH BBITOTHATh PacyeT U MPOEKTHPOBaHKE 3JIeKTPOHHEIX TPUOOPOB, CXEM U YCTPOHCTB
Pa3nuyYHOro PyHKIKMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKUM 3aJaHueM C
KCII0NIb30BaHUEM CPEACTB aBTOMaTH3aluuu npoektrpoBanud (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1 KTPOOHHaMUYEeCKHU HHOCTH CBY myamna3oH

OcHOBHBIE TTOHATUA 3N1eKTpoguHaMuky CBY, BBOOUTCS MOHATHE SMKOHAA, paCCMaTpPUBAETCS
ocHoBHOe oTnnune CBY texuuku ot HY.

P 2. Pacuet WYHBIX YCTporicTB CBY myamna3oH

B pa3pene paccmaTpuBalOTCS pacyeThH pa3juyHbIX yecTpoucTB CBY auana3oHa.

Pazpgen 3. JIvonel u TpaH3uCcTOpEl CBY mumamna3oHa.

Pa3pgen nocBslleH 3HaKOMCTBY C OCHOBHBIMU XapaKTEPUCTUKAMU aKTUBHBIX 3jieMeHToB CBY.

Pasgen 4. AktuBHBIe ycTporicTBa CBY gramna3soHa.

Ananutudeckue MeToOb pacuera JJI-cucTeM, YUCIEeHHbIE METOIH pacyeTa, METOOLI pacyeTa
CBY ycTpoiicTB, yooOHbIe [T aJrOPUTMU3AIUH.

OO6I1mast TPYAOEeMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMeXKyTOYHOM aTTeCTalluu

3auer
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b1.B.[]B.03.02 CxemomexHuKa uu@poaHano208sbix CuUHMe3amopos 4acmom

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUAILINHEL « CXeMOTEeXHUKA IU(PPOaHaI0T OBBIX
CHUHTE3aTOPOB YaCTOT» SBJISETCH:

TeOpPeTUYeCKOe U3y4eHNe U OCBOeHHE MEeTONOB pealu3aluy COBPEMEHHBIX
CXeMOTEXHUYECKUX PellleHNl, IPUMEeHSIeMbEIX B aHAJIOTOBBIX, HU(POBLIX U aHAJIOTO-
I(POBLIX YCTPOKMCTBAX CUHTE3a YaCTOT, B TOM YHCJIe, U B MUKPOBOJIHOBOM Auamna3oHe.
Wzyuenne gucrunnuasl CCY HanpaBieHO Ha popMupoBaHUe TTTyO0KOro IOHUMaHUS U
3HaQHUS aHAJIUTUYECKUX ¥ KOMIIBIOTEPHBEIX METOLOB UCCIEOBaHUS CXEMOTEXHUKHU
OTHEJIbHBIX 3JIEKTPOHHBIX Y3JI0B U CTPYKTYP CUHTE3aTOPOB U UX B3aUMOJEMCTBUS B
paMKax pafuonepenax U pafuolpUeMHBIX YCTPOUCTB Pa3IndHOr0
Ha3HaueHUA.Kypc CCY npepfHa3HauyeH TakXkKe AJIS IOIy4YeHUsl 3HaHUM, YMEHUU U
KOMIIETEHIIUY 110 KOMIIJIEKCHOMY PEeLIeHUI0 IPaKTUYeCKUX 3aiay IPOEKTUPOBaHUS
11(GPOaHaTIorOBbIX MUKPO3JIEKTPOHHBIX YCTPOMUCTB CHHTE3a YacTOT, IPUMEHSIEMBIX B
TeJIEKOMMYHUKALKIX.

MecTo pucuuniavHsl B CTpykType OI1

IucuunnrHa «CxeMOTexXHWKa IM(GPoaHanIoroBrX CuHTE3aTopoB YacToT» b1.B.[1B.03.02
IBASIeTCSA QOUCHUMIMHON 1o BHOOPY dYacTu, GOpMUPYyeMOW y4YaCTHUKAMHU
oOpa30BaTeNbHLIX OTHOIIEHUY 0j0Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTta I10
HanpasneHuo «11.03.04 OneKTpoHUKaA U HAHO3IEKTPOHUKa». WCXOOHBIM YPOBEHD
3HAHUM U YMEHHUU, KOTOPLIMU AOJXKeH 00jlagaTh CTyAEHT, MPUCTyNas K U3y4eHUI0
OaHHOW OWCLUIIIMHEI, ONpefessieTCcd M3ydeHHeM TaKuX OUCHUNIINH, KaK «Teopus
3JIEKTPHUUECKUX Ilenei»; «du3nuyecKre 0OCHOBE 9TIEKTPOHUKN»; «IJIEKTPOHUKA».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- CnocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIef0BaHUs ITapaMeTPOB ¥ XapaKTEePUCTUK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKY PA3NIMYHOTr0 QyHKIMOHAIBHOTO
HasHaueHus (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U MPOeKTUPOBaHKEe 3J1eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIIMOHAIBHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUUYECKUM 3aJaHueM C
KCIIONIb30BaHUEM CPEACTB aBTOMaTH3aluuu npoektupoBanud (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1. Bs Hue. TepMUHH U OIT HUA TU OIpUMEHEHUI CUHTEe3aT B 4YaCTOT
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Knaccudukanys MeTonoB cuHTe3a 4acToT. OCHOBHEBIE TTapaMeTPhl ¥ CBOMCTBA HOPMUDPYEMBIX

KoneOaHuH. BpeMeHHOe ¥ CIeKTpalbHOe MPeacTaBIeHne KomeOaHu,
1. Tlpenmer, uenu u 3apgauu Kypca CCY, MeTonr! uccienoBanus. 2. TepMUHEL U ONIpPeesieHus,

HCIIONb3yeMble B TEXHHKE CUHTEe3a 4acToT. 3. O6/1acTy NpUMeHeH!s] CHHTe3aTOPOB YacToT. 4.
CTpYKTYpHBIE CXEMBI U OCHOBHBIE MOOYJIM IPUEMO-TIepefaloluX TPaKTOB. 5. MeTonb CHHTE3a
4aCTOT - UCTOPUS Pa3BUTHUA. 6. MeTOo[ MacCUBHOTO aHAJIOIOBOTO CUHTE3a. 7. MeTo IacCUBHOTO
un¢pPoBOro cCuHTe3a. 8. MeTod BO3BPAaTHOTO reTepOAuHUPOBaHus. 9. MeTo aKTUBHOTO
aHaJIOTOBOr'0 CHHTE3a 4acTOT C IIOMOIIbIO KOIell Y4aCTOTHOMW aBTOMOACTPOMKH 4acTOTH. 10.
MeTop akKTHBHOTO LIH(PPOBOTO CUHTE3a YaCTOT C TOMOIIBLI0 KOJIEell KMITyIhCHO-(pa30Boii
aBTOIOMCTPOMKY YacToThl. 11. KBasurapmoHuieckoe KonebaHue U ero onucanue. 12.
YcTpaHeHre HEOOHO3HAYHOCTH B MTPEACTaBIeHUU Konebanui. 13. AHAaNMUTUYECKOe ONHCaHue
dbopmupyeMbix Konebanuii. 14. KorepeHnTHble Kojiebanus. 15. CneKkTpanbHble XapaKTEPUCTUKU
KoyieOaHUM - MIUCKPETHHIE U IITyMOBLIE TTOOOYHEIE CIIEKTPAIbHEIE COCTaBsiomue. CrieKTpaibHas
IIJIOTHOCTh MOIITHOCTHU. 16. BpeMeHHast HepaBHOMEPHOCTh (OXKUTTEP) KoneOaHUM T €Tr0 CBSI3b CO
crekTpoM. 17. MogenupoBaHue CIEKTPOB C MOMOIIIbI0 ITakeToB porpaMM FASTMEAN u Micro-

Cap 9-12.

P 2. CXeMOTexXHHMKa aHaJI0rOBRIX MEHTOB CHHTE3aTOPOB YaCTOT. YCUIUTEIN HOBHEI
HOpMHpYeMEIe ITapaMeTphl. Pagro4acTOTHEL UIATENIN. YCUIUTEIN I HHEBEIM
nnenreM, On nonHble CBY ycunureny ¢ TOKOBOMN THOM CBS3bI0. 'eHepaTopH

[ DMUT [ Tpbl. TUIEL TEHEY [
MU K HyM. CTaOUNIBbHOCTh T€HEPUPYEMBIX K Huu. [IpuMepHl cxeM
1. PaboTa TpaH3UCTOPHOTO YCUIUTEIHLHOT0 KacKaZla Ha BLICOKUX YaCTOTaX. YCTOUYUBOCTh
IIUPOKOTIONIOCHHIX ycunuTened. 2. OlleHKa KauyeCcTBa BEIXOTHOTO Kojie0aHUs - IIyMEI, TOYKa
omHOmenbenbHOM KOMIIPECCHU, YPOBEHb MHTEPMOMYISIIMOHHBIX UCKAXKEeHUN, TUHAMUYEeCKUN
ouana3oH. 3. bydpepurie ycunutenu. [Ipumeps MukpocxeM. 4. dopMupoBaTelb UMITYILCOB. 5.
Kackopusbie ycunutenu O3-OB u OK-Ob 6. [IIupoKOII0I0CHEIE YCUIUTENIA TOKA Ha S4YEUKe
IxunpbepTta. 7. CBEPXIIMPOKOIIOIOCHEIE YCUIUTENHN C pacIpeneleHHBM ycuneHueM. [IpuMepst
MukpocxeM. 8. CBY omnepanyosHble yecunutenu. [Ipumepsl MUKpocxeM. 9. KintoueBrie
BBICOKOYACTOTHEIE ycunuTenu. 10. OCHOBHbIE HOPMUPYEMEIE TapaMeTPhl TeHepaTOPOB U
dbopMupyeMbix uMu Konebanuii. 11. Tunsl pukcupymomux emnei reaepatopos -RC, LC. 12.
Bupbl mo0KUTENbHON 00PAaTHOM CBSI3W - MHAYKTUBHAS U €eMKOCTHAs TPEXTOYKH, MOCT BuHa u
nBoriHOM ToOpa3Hbiii MocT. 13. CTabunbHOCTE KonneOauuii. 14. 'eHepaTopH KonebaHuii Ha
OUTIONAPHEBIX U MTOJIEBBIX TpaH3UCTOPax. 15. [eHepaTOphl Ha TYHHEIBHAIX ArUo#aX. 16.
l'enepatopsl Ha guopax ['anHa. 17. T'enepaTopsl Ha OY. 18. 'eHepaTophl Ha IUGPOBHIX
MukpocxeMax. 19. 'eHepaTopkl Ha MUHUAX 3a0epkKu, [IAB-reHepaTOpH U reHepaTOpHl Ha
onTu4yeckKoM BoyiokHe. 20. Ma3eps! u a3epkl. 21. PenakcaluosHHbIe TeHEPATOPHL. 22.
KonbneBrle reHepaTopsl. 23. OyHKIKMOHAIBHEIE TeHepaTOPHL. 24. YIpaBlieHue 4acTOTOU
KoJyie0aHMH - U3MEeHEeHNEM eMKOCTH KOHTYpa, U3MeHeHNeM HHOYKTUBHOCTU KOHTYpa,
M3MeHeHUeM pexkuMa paboTh aKTUBHEIX IPUOOPOB. 25. CXeMOTeXHNYeCKOe MOIeINPOBaHueE C
IIOMOIIIBIO TTakeTa nporpaMm MicroCap 9 - 12.

P XEMOTEXHWKA dH T'OBEIX MEHTOB CUHT T B YacToT. [ BaATEJIn
YaCTOTHL (cMecuTenu). AH T'OBEIE 11 MHOXXHWTEIIN CUTH B HOBHBIE€E HOPMHA MBI
I MeTPHL. [IMOoOHbEIEe CMeCUTeNN. TPaH3UCTOPHLEIE CMEeCUTEeNN. M ATOPBI ¥ M ATOPBL

urHanoB. AHanoropele CBY aTTeHI0ATOPH HOBHLIE HOpMUPYEMbIe HapaMeTphl. II0CTOSHHE
TTEHI0ATOPEL. YIPaBIsieMble aHAIOTOBLIE ATTEHI0ATOPEL Ha P-i-N IHOOaX 1 IOIEBhIX
TPAH3KUCTOPAaX. YIPaBIgeMbIe 1K HAJIOTOBLIE aTTEHI0ATOPLI

1. [Tpeobpa3oBaHye YaCTOTH Ha HEMMHEWHOCTSX IOJIYIIPOBOOHUKOBHIX ITPHUOOPOB;
ImapaMeTpudeckue 1enu. 2. HopmupyeMmble mapaMeTpsl ¥ OIleHKa KauecTBa IIPeo0pa30BaHus C
IIOMOIIIbI0 MHTEPMOAYIAINOHHBIX KO9(PGULIHeHTOB. 3. balmaHCHBEIA CMECUTENb, KOIbIEBOU U
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OBOMHOM KOJIbIIEBOM CMecuTenb. 4. AHANOTOBHY (Pa30BHIM IeTEKTOP. 5. [lepeMHOXeH1e
CHTHAJIOB Ha ONlePallMOHHBIX YCUTIUTENIIX U CIelnaJIi3uPOBaHHEIX MUKPOCXeMax. 6.
3epKanbHBEIN KaHal. OgHOMIOIOCHOe mpeobpa3oBanue. 7. lludpoaHanorosoe npeobpa3oBaHue
4acCTOTHL. 8. MUKpPOCXeMBbl KBaipaTyPHBIX MOAYIATOPOB CUTHAIO0B. 9. MUKpPOCXEMEL
KBafipaTypPHBIX IeMOAyIATOPOB curHanos. 10. Ha3HadyeHne aTTeHI0AaTOPOB B TEXHUKE CUHTE3a
YacTOT U HOPMUPOBKA MX OCHOBHHIX ITapamMeTpoB. 11. [TocTosiHHBIE aTTeHI0ATOPHL. [1-06pa3Hkbie
1 T-o0pa3Hble aTTeHI0ATOPEL. PacueT u nmpuMepHl peanu3anuu. 12. YopapnsieMbld TUOTHBIN
aTTEeHI0ATOP, aTTEHIATOPH Ha P-i-n guomax. [TpuMmeps MukpocxeM. 13. YpaBnsemeie
aTTEHIATOPHL Ha MOJIEBEIX TpaH3ucTopax. [Ipumepsl MukpocxeM. 14. lludpoynpasnsiemoie
aHaJIOTOBHIE aTTEHIOATOPEI HA PE3UCTOPHBIX MaTpuliaX. 15. ®aKTOpPH OTpaHUYeHUSs
OUHaMKU4YecKoro guana3oHa B CBY oOmactu yacToT. 16. CxeMOTEeXHUYECKOe MOJIeTMPOBaHUE C
noMobio naketoB nporpaMMm FASTMEAN u Micro-Cap 9-12.

Pasgen 4. CxeMOTeXHMKa aHAJIOTOBLIX 9IEMEHTOB CUHTE3aTOPOB YacToT. CBY mepeknyaTenu.
OCHOBHBEIE HOPMUDYEMBIE ITapaMeTphl. daeTpoMexaHnyeckue nepeknwodaten. SPDT u SPST
nepekntoyartend. [ludpoynpasnsgeMele CBY nepeknoyaTend aHAIOTOBLIX CUTHAIOB Ha P-i-n
OMOOax W IMOIeBLIX TPaH3UCTOpaxX. Kni4yeBor pexxuM. MHOTONO3UIIMOHHBIE ITePEeKTI0YaTe .
Muxkpomexanudyeckue CBY nepeknwyatenu (MEM BY ¢uneTprl, PeppUTOBLEIE BEHTUIN U
HMPKYIISITOPHL - TUIIEL U OCHOBHBIE HOPMUPYEMEIE TTapaMeTpPEI
1. OcHoBHBIE HOpMUDPYeMble TapaMeTpsl CBY nepekmnoyaTenei. 2. TUME TepeKIodaTeien -
SPDT u SPST nepekmouaTtenu. 3. KimoueBoi pexxuM paboTh aHanoroseix CBY
[lepeKJoyaTesied Ha p-i-n qUO#ax U IOJIeBHIX TpaH3ucropax. 4. MukpoMmexanuyeckue CBY
nepekmodatenu (MEMS). 5. TIpumepsl MuUKpocxeMHOM peanu3anuu CBY nepekmioyartesnei. 6.
Tunsl pUILTPOB U UX OCHOBHBEIE HOPMHUPYEMEIe ITapaMeTphl 7. [lepectpauBaemsbiii ZKUT GpunsTp.
8. Mukpocxema nepecTpanBaeMoro GuabTpa-ycunutensi. 9. MUKpOCXeMbl HellepeCcTpauBaeMbIX
dbunbsTpoB - nmonocoBrix, ®HY, ®BY. 10. CxeMoTexHUYECKOE MOJIETHIPOBAHNE C ITIOMOIIILIO
nakeToB nporpaMMm FASTMEAN u Micro-Cap 9-12. 11. ®eppuToBbie BEHTUIU U LUPKYIISITOPHI.
Pasgen 5. CxeMoTexHUKa IIUYPOBLIX 3JIEMEHTOB CHHTE3aTOPOB YacToT. CBY npennenvtenu
YaCTOTHL ¥ CYETYMKHU UMIYIIbCOB. UMIYIbCHO-(a30BbIEe IETEKTODHL.
1. Ha3HayeHne CYETUMKOB UMITY/IbCOB ¥ IIPEe/IuTeNIel YaCTOTE B CHHTe3aTopax. [Ipumepsl
MuKpocxeM. 2. OCHOBHbIE HOPMUPYeMbIe ITapaMeTphl. 3. Crioco6bl u3MeHeHusT K03hHULIEeHTOB
nenenus. 4. OcobernnocTtu npuMeHeHnne B CBY muama30He, OBOMHAS TAKTOBas CUHXPOHU3AIIMS.
5. [lenuTens ¢ gpoOHOTIEPEMEHHBIM K03GGHULIMEeHTOM [eJIeHus C CUTrMafelibTa MogysTopoM 1 -
4 opsAnKoB. 6. CXxeMbI IOTJIOTUTENIe UMITYIbCOB. BapuaHTH peanulanuu. 7. Ha3HadyeHne
UMITyIbCHO-(Pa30BLIX feTeKTopoB (UD]]) B TexHUKe cUHTe3a 4acToT. 8. MOl Ha cxeme
«Uckmoygarouiee UJIW». 9. UQ][I Ha RS tpurrepe. 10. U]l «BribopKa - 3anoMuHaHue». 11.
H®]I co cxeMol MogKayku 3apsifa (4acTOTHO-()a30BEIM JeTEKTOP). [IpuMepsl MUKpocxeM. 12.
CxeMOTexXHHUYECKOe MOeNIMPOBaHue C MOMOIIbI0 TakeToB mporpaMM FASTMEAN u Micro-Cap
9-12.
Paspen 6. CxeMoTexHUKa IUGPOBLIX 31EMEHTOB CUHTE3aTOPOB YacTOT. CIiocoOhl yIIpaBIeHUs
BPEMEHHBIM IIOI0KEHNEM UMIYIbCOB. MUKPOCXEeMBI MHTEIPAPOBAHHBIX aKTUBHBIX U TACCUBHBIX
M()POBBIX CHHTE3aTOPOB YaCTOT
1. HasHauyeHue yCTPOUCTB 3afePKKU UMITYJIbCHOT'O CUTHAJIa B CHHTE3aTOpax 4YaCTOTHL. 2.
JInauu 3agepxkKu. 3. MUKpOCXeMbl KOMMYTUPYEMOU IIOCTOSTHHOMN 3afepKKHU. 4. MUKPOCXEMBI
yIIpaBisieMol 3aflepKKU Ha OCHOBe IIPOMEXKYTOYHBIX ITpeobpa3oBanuil. 5. Bnusuue
HEJTMHEMHOCTEN BXOMSIINX Y3JI0B U HETOYHOCTH HAaCTPOMKU Ha pe3y/ibTaT peobpa30BaHUs
1M (POBOro Kofa yInpaBieHUsI BO BpEMEHHOM UHTepBajl. 6. MUKpocxeMa AeTUTeNs YaCTOTH C
yIIpaBIIsIEMOU 3afepXKKou. 7. CXeMOTEeXHUYECKOe MOAEeINPOBaHKe C IOMOILbIO ITaKETOB
nporpamMmMm FASTMEAN u Micro-Cap 9-12. 8. Ha3zHaueHre MUKPOCXEMEI aKTHBHOTO IM(POBOTO
cunrte3aTtopa MOAII (PLL). ITpumepsl MukpocxeM. 9. Lludposoit Knactep MukpocxeMal. 10.
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AHanoroBsi Kiactep MUKpocxeMnl. 11. [IIlyMbl BHIXOTHOTO KOjie0aHUsT MUKPOCXEMHI. 12.
Ha3naueHne MUKPOCXEMBI MHOTOYPOBHEBOT'O IIAaCCUBHOTO I poBOro cuHTe3atopa (DDS).
[Tpumepsl MukpocxeMm DDS. 13. ITpuniun paboTH U CTPYKTYpa MUKpocxeMbl. 14. [TapaMeTphl
dbopMupyeMoro KoiebaHus.

Pazmen 7. KoneuHbIY aBTOMAT. [IpsIMOYaCTOTHRIM KOHEYHBIM aBTOMAT. HakannnuBaomui
cyMMaTop. [IpaMonepruonHbIi KOHeUHBIN aBTOMAT. J[eIuTenh YaCTOTHL C POOHO-TIepEMEHHEIM

K03QDUINEHTOM IeIeHu .
1. Koneunsiit aBToMaT (KA) 1 ero ucmnonb30BaHUE B TEXHUKE CUHTE3a YacToT. 2. BpemMeHHOe
onucaHue paboTel KA nmprMeHUTENbHO K 3afjladaM CUHTe3a 4acToT. 3. Kputepuu onieHKu
KadecTBa popMupyeMoro Kojebanus Ha Beixone KA. 4. OyHKIKMOHANbHASA (Pa30uMIyIbCHA
Monynsauus GopmMupyemMoro Konebanus. 5. ONTUMaNbHBN ABYXyPOBHEBLEIM CUHTE3 YaCTOT.
KBa3upaBHOMepHAas NOCIef0BaTeIbHOCTh UMIYJILCOB. 6. CTPYKTYpPHl KOHEYHBIX aBTOMATOB. 7.
Hakannugsatomuii cymmaTtop (HC) u ero cocrapnsiomiue - apudpMeTH4eCKAl CyMMaTop U
perucTp maMsaTu. [IpuMepsl MUKPOCXEM IIporpaMMupyeMou noruku. 8. beictpogenicteue HC u
criocoOkl ero yBenudeHus. 9. [IpsiM0O4acTOTHEIM KOHEUHBIN aBTOMAT - OIMCaHue ero PaboThl BO
BpeMeHHOM o0nacTu. 10. BricTpofeiicTBre cueTYMKa UMIYIbCOB. [IpuMepsl MuKpocxeM. 11.
[TpsitMOTIEPUOAHBIM KOHEYHEIN aBTOMAT - OIMCaHue ero paboTh Bo BpeMeHHOM oOnacTu. 12.
CxeMOTexHHUYEeCKOe MOfIeINPOBaHue C MMOMOIIbI0 ITakeTa nmporpamMMm Micro-Cap 9 - 12.

P MonnduimpoBaHHBIA KOHEYHEIM aBTOMAT. ClleKTpanbHas TeOPUS KOHEYHbIX
aBTOMATOB,

1. [IByxypoBHEBEIN MOOU(DUINPOBaHHEY KOHEUHEM aBToMaT (MKA). 2. [IpamMo4acTOTHEIN
nByxypoBHeBHM MKA. 3. [IpaMmonepuonHeiid AByxypoBHEBLIE MKA. 4. MHOroypoBHeBuiii MKA ¢
TPEYTOIbHOM U MOHOTAPMOHMYECKOM orubaromiei. 5. CXeMOTeXHUYECKOe MOJIeINPOBAaHUE C
oMOoIei0 makeToB nporpaMMm FASTMEAN u Micro-Cap 9-12. 1. IlpencraBneHue
PaIMOHABHOI0 YUCJIa B BUIE IIeMHOM apobu. Anroput™ EBknupma. 2. Mogenb
CJI0OKHOIIEPUOANYECKOH pemieTdyaTou GyHKIMU. 3. [IceBoo- u kBasuMeaHOpkL. 4. Lludposoii
HOeabHBIM TPEeyronbHUK. 5. LludpoBas naeanbHass MOHOTapMOHHKA.

Pa3pen 9. AKTUBHEBIY IXQPPOBOY CHHTE3 YaCTOT C IIOMOIIBI0 KOIbIIa UMIYILCHO-)a30BOM
aBTOMOICTPOMKHU. YacTOTHBIN MeTon aHann3a MOATI. TumoBkLie 3BeHbA.

1. YpaBHEeHMe NMUHENHOW HenpeprIBHOM Moaenu (pa3oBoi aBTonoacTtporku (OAIT) ¢ actaTu3MoM
110 YacToTe. 2. YpaBHEHUE TUHEWHON HEelIPePLIBHOU Mofenu ¢a30Bou aBTonogctpouku (PAII) ¢
acTaTu3MoM I10 ¢a3ze. 3. Tunosas CTPyKTypa KoJiblla UMIIYJIbCHO-(a30BOX aBTOIOACTPOUKH
yacToThl (MUDATI). 4. HacTOTHHIM METO[ aHaIKu3a PUIbTPYIOIIEel CIIOCOOHOCTH U YCTOMYNBOCTHU
yMHoXKaroiiero Konbita UOATI. 5. JlorapudmMudeckue aMIIUTyIHO-YaCTOTHHIE 1
($ha3049aCTOTHBIE XapaKTEPUCTUKHU. 6. TumnoBsle 3BeHbst UOAII u ux omrcaHue BO BDeMEHHOM U
CIeKTpaibHOU 0071acTsx. 7. be3bHepImonHoe 3BeHO. 8. be3bHepInoOHHOE 3BEHO C
3ana3geiBaHueM. 9. MHepimonHoe 3BeHO. 10. MmeanbHOe HHTErpupyoiiee 3BeHo. 11.
WpeanvHoe ouddepeniupymwoiiee 38eH0. 12. UHepunoHHOE auddepeHupyoiee 38eHo. 13.
H3ogpomuoe 3BeHO. 14. KonebaTenbHOe 3BeHO BTOPOTo nopsapaka. 15. ®a3oBpariaTenbHoe
3BeHO. 16. CxeMOTexHUYECKOe MOLeINPOBaHUe C IOMOIIBI0 TakeToB IporpaMmM FASTMEAN u
Micro-Cap 9-12.

P 10. AHanun3 QuabTpauyy IOMeX B CHHTe3aTOPHLIX Konbllax UOATI. YMeHblIeHHE TOMeX
Ha BRIX MHOK ro Konblta UPATIT

1. ITocTpoeHne acCUMOITOTUYECKOU TIOrapu(PMUIECKOU aMIINIUTyIHO-9aCTOTHOM U
($ha3049aCTOTHOM XapaKTEPUCTHUK YCIOBHO pa30MKHYTOro Kojblla MOAIIL. 2. Onpenenenue
3armacoB YCTOMYMUBOCTH 110 (da3ze u ammnutyne. Kputepuit HaikBucta. 3. Onpenenenue
IIPOX0KIeHus Ha BhIxoq Kojbila UPAII moMex, IPUXOMSIINX C OIOPHEIM KojiebaHueM. 4.
Onpepnenenve GUNbTPaLMU IIOMEX, BO3MENCTBYIOMX Ha BhIXox Konbila UOAIL 5. [IpumeHeHne
W-nipeobpa3oBanus. 6. [IyTu yMeHbIIeHUS ITOO0YHBIX CIIEKTPAIbHBIX COCTABIISIOMIUX —
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OUCKPETHHIX U ITYMOBHIX, - Ha BHIXOHEe YMHOXKatoIero kosnbiia UOAIIL 7. Bemenue mpoOHOTO
Koo duimeHnTa fnejeHus B lellb OTPUIlATeIbHOM 00paTHOM CBSI3M YMHOXKAIOIIETO KOIbIla
HOATI. 8. BBemeHMe 4aCTOTHI IIOACTAaBKK OT BHEIITHET0 TETEPOAUHA B IENIh OTPUIIATEIbHOU
oOpaTHOM CBSI3U YMHOXKaloIero konblia UOAIL 9. Monynsiusa koapduimeHTa neneHus
OOIIK] mceBgocny4dariHOM IIOCTIeN0BaTENbHOCTRIO C HyeBEIM cpenHuM. 10. BBemeHue
OOTOJIHUTENBbHEIX IU(POoBEIX uHTEerpaTopos B [JIITK]I. 11. Mcnons30BaHrEe HOHUYCHOTO
1u(pPOBOro TpakTa npuBefgeHus. 12. [Ipumeps peanu3allii aKTUBHBIX ITU(PPOBLIX CUHTE3aTOPOB
Y4acTOoT Ha ocHOBe KoJjiell UPAII.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auger

b1.B./IB.04.01 Ob6was ¢usuyeckast nod20moeKa

Lenu ocBoeHUST GUCHUILINHEL

MecTo guCHUIIKUHE B CTPYKType OII

TpebGoBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Tportecc u3y4eHus: QUCLUUIIIMHE HallpaBjieH Ha (OopMUpPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- CriocobeH noaepKuBaTh NOJIXKHBIN YPOBEHb (PU3NUECKOM ITOATOTOBIEHHOCTH ISl 06ecrevyeHus
IIOJTHOLIEHHOM COITMaIbHOM U IpodeccruoHanbHou mesaTtenbHocTd (YK-7)

CopmepxkaHre OUCIUIIINHEI

Pasmen 1. O6mias du3nyeckas ¥ CIOPTUBHAS MOOT0TOBKA. KoMIyiekcHOe 3aHITHe

O6mas pu3nyeckas ¥ cuenuanbHas ¢GuU3ndecKas IOAT0TOBKA. KoMmiekcHoe 3aHsaTHE. TeXHUKA
0e3omacHOCTH Ha 3aHATUSIX 10 ODII. MeTomKKa MPOBeIeHNST KOMIITIEKCHOTO 3aHSITHUS;
[TpocTeiimre MEeTOOUKY CAMOOLIEHKY IBUTAaTEIbHOM aKTUBHOCTU U CYTOYHBIX S9HEPTETUYECKUX
3aTpar. [loBhimeHrne GyHKIMOHAIBHEIX BO3MOXKHOCTEH. Pa3BUTHE OCHOBHBIX ()U3UYECKUX KAUueCTB.
CrnenuanbHble KOHTPOJIbHEIE yIpaxHeHus, TeCTel BCOK «['TO»

Paspgen 2. YCKOpeHHOe NepeaBUKeHNEe U IeTKasd aTaeTuKa

YckopeHHOe TiepeBUXKEHNE U JierKasd aTieTuka. MeToanKa UHOUBUAYAIbHOTO [I0AX0Aa U
IIPUMEHEHUS CPEACTB /I HallpaBIeHHOT'0 Pa3BUTHUS OTHEIbHBIX (GU3NIECKUX KAUueCTB.
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YopaxHeHus O Pa3BUTHS CKOPOCTHO-CHJIOBEIX KAUYECTB, CUIOBOM BEIHOCIIMBOCTH, OBICTPOTHI.
CoBepIlleHCTBOBaHNEe TeXHUKU Oera. [IphKKYM U IPHIXKKOBLIE YIIPaXKHEHUS

Paspen 3. 'MMHACTHKA ¥ aTIeTuYecKasd IOOTOTOBKA

['MMHAcCTHKa U aTneTu4YecKas MOAr0TOBKA. MeTOObl CAMOKOHTPOIIS COCTOSTHUS 3MOPOBbS,
(bu3n4yeckoro pa3puTus, GyHKIMOHAIBHON TOATOTOBIEHHOCTH. YIIPaXKHEeHNU A1 Pa3BUTHSA
JIOBKOCTH, CHJIBI ¥ CUJIOBOM BEIHOCIMBOCTHU. OBNIaieHAE TEeXHUKOM BHITIOIHEHUS YIIPpaKHEHUU
aTJIeTUYEeCKOM I'MMHACTUKHI

Paspen 4. CnOpPTUBHEBIE W IOOBUKHBIE UTPHI

CrnopTuBHEIE U TIOJBUKHEIE UTPHL. CpeficTBa U METOOBI MBIIIIEYHOU pejlakcaluu B criopTe. OCHOBH
METOAUKU OpraHu3aluu CyferucTBa. Mrpel Ha MecTe, MaJIONOfBUKHEIE, IOJBUXKHEIE, CIOPTUBHEIE.
[TogBUzKHEBIE UTPHL C UCIIOIb30BaHKWEM: 00Ilepa3BUBAIOIINX YIIpaKHEeHNH; TPUKIaAHBIX
yIIpaKHEHUW; UTPOBHIX 3a[laHNM C 3JIeMeHTaMU JIETKOU aTieTuky, ¢pyroosna, 6ackeTbona,
BoJIer0o0Ia.

Pasgen 5. ®uTHEC HKIIMOHAIbHASA TPEHUPOBKA

®uTHec, GyHKIMOHATbHAS TPEHUPOBKA. MeTOOEl CAaMOOLIEHKH CIelraTbHON QU3NIECKON U
CIIOPTUBHOM IMMOATOTOBIEHHOCTH. BociuTaHre HEOOXOOUMEBIX (PU3MIECKHUX KAUeCTB 10 BUAAM U
HalpaBleHusIM GUTHECA

P Ky3HeHHO HeOOXOOUMEIE YVMEHUS ¥ HAaBHIKH, [1 MOHAIbHO-IIPUKIIaTHAS
¢u3nyeckas MoAroTOBKa

2Ku3HeHHO HeOOXOOMMbIe YMEHUS U HaBHIKU. [IpodeccroHanbHO-TpUKIagHas Gusandeckas
IIOATOTOBKA. MeTOMMKM CaMOCTOSTEIbHOTO0 OCBOEHUS OTHeNbHEIX 91eMeHToB [II1PI1. MeTonuka
IIPOBEEHUS MPOU3BOACTBEHHOM T'MMHACTUKY C YUETOM 3aJaHHBIX YCIIOBUU U XapakTepa TpyZda.
CoBepIIIeHCTBOBaHUE IBUTATEIbHBIX (PU3NYECKUX KaUeCTB, OBHIIIIEHNE (PYHKIMOHATbHBIX
BO3MOXKHOCTeN. QOPMUPOBAHNE IICUXUYECKOU ITOATOTOBIEHHOCTH

OO1m1ast TPYIOeMKOCTh OUCIHUTIIMHEL
328 gac(oB),
dopma IpoMeRyTOYHOU aTTeCTalllu

3aueT

b1.B.[IB.04.02 AdanmauuoHHas (pu3uueckasi no020moeKa

Llenu ocBOeHUS OUCLIUIIINHEL

MecTo pucuuniavHe B CTpyKType OII

TpeGoBaHus K pe3ynbTaTaM OCBOEHUS

Hpouecc HU3y4YEeHHUA JUCHOUIIIIMHEL HAIIPABJIEH Ha (1)OpMI/IpOBaHI/Ie CIIeOyIOIInuX KOMHeTeHHHfI:
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B cootBeTcTBUUM ¢ PT'OC:

- CriocobeH moamepKuUBaTh OOJIXKHBIN YPOBEHb (PU3MYECKOM ITOOTOTOBIEHHOCTH IJIsT 0OecredeHust
MIOJTHOLIEHHOM COLIMaIbHOM U MpodecCcuoHanbHOM aesTenbHoCcTd (YK-7)

CopmepxKaHUe OUCIUTIIMHBI

P 1 g pusnyecKas W CIOPTHBHAA IIOOTOTOBKA. KOMIINIEKCH HATH

O61mas pu3nyeckas ¥ cuenuaabHas GHU3ndecKas IOAroTOBKa. KoMmiekcHoe 3aHsaTHe TexHuKa
O0e3omacHOCTH Ha 3aHATHSIX 10 OPII. MeTomnKa IPOBeIeHHsT KOMIIJIEKCHOTO 3aHSITHUS;
[TpocTeiimre MEeTOOUKKA CAMOOIIEHKH IBUTATEIbHOM aKTUBHOCTU M CYyTOYHBIX S9HEPTETUYECKUX
3aTpar. [loBhimeHre GyHKIIMOHAIBHEIX BO3MOXKHOCTEN. Pa3BuTHE OCHOBHBLIX (U3UYECKUX KauyeCTB
Pasmen 2. YCKOpeHHOE IepeIBUKEHNE U IerKasd aTaeThKa

YckopeHHOe lepeABUKEHNE U JIeTKasd aTieTuka. MeToauKa HHOUBUAYAIbHOTO IIOOX0Aa U
IIPUMEHEHHUS CPEeICTB IS HallPaBIEeHHOT0 PAa3BUTHUS OTAENbHBIX (DU3NUECKUX KaueCTB.
YopaxHeHus O Pa3BUTUSI CKOPOCTHO-CHUJIOBLIX KAUYECTB, BEIHOCIMBOCTH, OBICTPOTHI, THOKOCTH C
y4eTOM [ITaHHBIX KOHTPOJISI ¥ CAMOKOHTPO/Is. COBEPIIIEHCTBOBaHNE TeXHUKH Oera. [IpBIKKY U
IIPLIKKOBBIE YIIPaKHEHUS

Pa3pen 3. 'MMHACTHKA ¥ aTIeTuYeckKas IOOTOTOBKA

['MMHacCTHKA U aTneTudecKas MOATOTOBKA. MeTOObl CAMOKOHTPOISA COCTOSTHUS 30OPOBbBS,
(¢bu3rMYecKoro pa3BuTUs, QYHKIIMOHATBHOM IIOATOTOBIEHHOCTH. [ITHEBHUK CaMOKOHTPOJIS.
YrnpaxHeHus A1 pa3BUTUSA JTOBKOCTHU, CUJIB ¥ BEIHOCIMBOCTHU. OBNTafieHNe TeXHUKOW BHITIOTHEHUS
yIpaXXHEeHUU aTNeTuYeCKOr TUMHaCTUKHU

Pazpgen 4. CnOpPTUBHBIE W ITOOBAXKHBIE UTPHI

CropTUBHBIE U ITOOBUKHBIE UTPHL. CpefCcTBa U METOABI MBIILIEYHOU peflakcaluu B ciopTe. OCHOBHI
METOAVKHU OpraHu3aluy CygencTBa. Urpel Ha MecTe, MaJIONIOABUKHBIE, ITIOABUXKHEBIE, CIIOPTUBHBIE
(amantuBHBIE (HOPMEI). [TOABUKHEIE UT'PHI C HCIIOIb30BaHHEM: 00IIePa3BUBAIOIINX VIIPAXKHEHUH;
IPUKIAOHBIX YIIPAXKHEHUH; UTPOBBIX 3a[laHUM C 37IeMeHTAaMM JIETKOH aTiieTuku, pyrooa,
6ackeT6os1a, Boeiboa C y4eTOM JAaHHBIX KOHTPOJIS ¥ CAMOKOHTPOJIS

P ®uTH HKIIMOHAIbHAS TPEHUPOBK

duTHec, QyHKIMOHANbHAS TPEHUPOBKA. MeTOAEl CaMOOLIEHKH ClelnaabHON GU3NIECKOU U
CIIOPTHBHOM IOATOTOBJIEHHOCTH. BocmuTaHne HeoOX0OUMEIX PHU3NYECKHX KauyeCTB 10 BUJaM U
HallpaBJIeHUsIM QUTHECA C YYeTOM JAaHHBIX BpaueOHOro KOHTPOJIsA. MHOUBUIyaIbHEIA BEIOOD
03[I0POBUTEILHBIX CUCTEM (PU3UUYECKUX YIIPaKHEHUN

Pasgen 6. 2Ku3HeHHO He00X0OUMble YMEHUS 1 HaBBIKY. [IpodeccrnoHanbHO-IPUKIIaIHAS
¢u3nyeckas IOOTOTOBKa

2Ku3HeHHO He0OXOOMMBEIe YMEHUS U HaBLIKU. [IpodeccroHanbHO-TpuKIagHas Gruandeckas
IIOATOTOBKAa. MeTOOUKYU CaMOCTOSITEIbHOI'O OCBOEHMS OTHenbHbIX aj1eMeHToB [ITIOI1. Metonuka
IIPOBEMleHUs IPOM3BOACTBEHHOM T’MMHACTUKY C y4€TOM 3aJaHHBIX YCJIOBUU U XapaKTepa Tpy[a.
CoBeplIeHCTBOBaHUE IBUTAaTEeIbHEIX (PU3NYECKUX KaueCTB, OBHIIIEHNE (PYHKIXOHATbHBIX
BO3MOXKHOCTeH. PopMUpOBaHNE ICUXUUYECKOU ITOATOTOBIEHHOCTH

OO61ast TPymO0eMKOCThb AUCITUIIINHEL
328 gac(oB),
®opMa IpOMEKYTOUHOU aTTECTAIIUU

3aueT
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b1.B.[]B.04.03 Cekuuu no eudam cnopma

lenu ocBOEHHUS OUCUUIIIUHEL

MecTo guCHUIIIUHE B CTPYKType OII

TpebGoBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Tportecc u3y4eHus: QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- CriocobGeH moamepKuUBaTh NOJIXKHBIN YPOBEHb (PU3MYECKOM ITOATOTOBIEHHOCTH IJIs1 0O6ecrevueHus
IIOJTHOLIEHHOM COITMaIbHOM U IpodeccruoHanbHou mesTenbHocTa (YK-7)

CopepxaHue OUCIUIIINHEI

Paspmen 1. O6mias du3nyeckas ¥ CIOPTUBHO-TEXHUYECKAs MOOr0TOBKa. KoMIekcHoe 3aHsaTHe

TexHuka 6e30macHOCTHA. MeToguKa MPOBeNeHNsT KOMIIEKCHOT'0 3aHATHS [IpocTeinre MeTOTUKY
CaMOOLIEHKY ABUTaTENIbHOW aKTUBHOCTH U CYTOYHBIX SHEPTreTUYEeCKUX 3aTpaT

Pa3pgen 2. YCKOpeHHOe NepeaBUKeHNE U IeTKasd aTaeTuKa

Mertogvka UHAVMBUAYAIBHOI'O IIOAX0AA U IIPUMEHEeHU CPECTB [IJIs HAallPaBJIeHHOI'0 Pa3BUTUA
OTHENbHBIX (U3NUECKUX KaueCTB. YIIPaKHEHUS O/ Pa3BUTHSI PU3NIECKUX KaueCTs,
HeoOXoOuMBIX B ©30paHHOM BU[Ie CIIOpTa

Pa3pen 3. 'MMHACTHKA ¥ aTIeTuYeckas IOOTOTOBKA

MeTonbl CaMOKOHTPOJIS COCTOSTHUS 3[0POBbs, GU3UUECKOT0 Pa3BUTHS, QYHKIMOHAIbHON
MIOATOTOBIEHHOCTH. YIIPaXKHEHHUS OIS Pa3BUTUS JTOBKOCTH, CUJIBI M CUII0BOU BHIHOCIIUBOCTHU
Paspgen 4. CnOpTUBHBIE W TOOBAXKHBIE UTDHI

CpepncTBa ¥ METOMBI MBIIIIEYHOU pejlakcanuy B criopTe. OCHOBBI METOOUKYN OpraHuU3allui
cymeicTBa 1Mo u3bpaHHOMY BUOy criopTa. OBlIageHue CPpeaCcTBaMu CIIOPTUBHOM TaKTUKH,
TeXHUYECKHMHU ITpreMaMy B B30paHHOM BH[Ie CIIOPTa

P ®uTH MOpPTHBHAA QVHKIIMOHAIbHAS TPEHUPOBKA - «K HAT»

MeTonBl CaMOOLIEHKY CIIelldanbHON (U3NYECKOM U CIIOPTUBHOM MTOATOTOBIIEHHOCTH T10
n30paHHOMY BUOY criopTa. OCHOBHBIE VIIPaXKHEHUS IJIST TPEHUPOBKH 10 CUCTEME «KPOCCHUT»
P KnsneHHO He0OXOOUMBIe VMEHNS W HaBHIKH. [1 HOHAJIbHO-IIPUKIagHasd
¢u3nyeckas IOOTrOTOBKA

MeToOuKM CaMOCTOSITEIBHOTO OCBOEHHUS OTAENbHBIX 371eMeHTOB I1IIOIT. MeTogruKa OIPOBEIEHUST
IIPOX3BOACTBEHHON T'MMHACTUKY C YYETOM 3aJaHHBIX YCIIOBUM U XapaKTepa Tpyada.
CoBepIIeHCTBOBaHUE IBUTATEIbHEIX (PU3NYECKUX KAUeCTB, IOBHIIIIEHNE (PYHKIMOHATbHBIX
BO3MOKHOCTEM B M30paHHOM BH[IE CIIOPTa

OO61ast TPyIOEeMKOCTh TUCITUIIIHHEL

328 gac(oB),
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dopma IpoMeRyTOYHOU aTTeCTallu

3aueT

b1.B.IB.05.01 Pa3pa6omka npoekma

Llenu ocBOeHUS OUCLIUIIIMHEL

[lenpio mpenofaBaHus OUCHUIIIUHLEL «Pa3paboTka IpoeKTa» SBISIETCS:
nmony4yeHue o0y4yaroIMUCS TeOPeTUYECKUX 3HaHUH U TPAKTHYEeCKUX HaBHIKOB 00
0COOEHHOCTSIX IPOEKTHOU AeATEIbHOCTY IIyTeM IPaKTUYeCKOU peanu3aluu yueOHOoro
IIPOeKTa B 0071aCTU MIPOMBILIIIEHHOMN 37IEKTPOHUKY KOMaHOO0U pab0ToX B OTpaHUYEHHOE
BpeMsl U JOCTUXKEHUEeM KauyeCTBa IIOCTaBJIEHHEBIX B TEXHUYECKOM 3alaHUU PE3YyJIbTAaTOB
C IOCEeRYIOIIUM IPUMEeHEeHNEM II0TyYeHHBIX TPO(PeCCUOHATbHBIX KOMIIETEHIINN B
cepe TPOEKTHOU [AESITENbHOCTH.

MecTo pucuuniuHel B CTpykType OI1

HuciunnuHa «Pa3paboTka mpoekta» 51.B.J[1B.05.01 saBnseTcst IUCIUIIIMHOMN 110 BLIOOPY
yacTu, popMupyeMou ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
IjlaHa MOATOTOBKM OaKanaBpuaTa Mo HampaBneHuio «11.03.04 OnekTpoHHKa U
HaHO3JIEKTPOHUKa». WCXOOHBINM ypOBEHb 3HAHUU M YMEHHUU, KOTOPHIMHU [OJIXKEH
obnamaTh CTYOEHT, MPUCTYNas K M3YYEHUI0 MAHHOU OUCIUIJIMHBI, ONpenessieTcs
M3y4YeHUeM TaKUX AUCLUIIJIMH, Kak .

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- CiocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IMPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIe0BaHUs ITapaMeTPOB ¥ XapaKTEPUCTUK IPUO0OPOB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HaHOIJIEKTPOHUKY Pa3IMYHOTr0 QyHKIMOHAIBHOTO
HasHaueHus (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U MPOEKTHPOBaHKEe 3J1eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIMOHAIBHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUUYECKUM 3aJaHNeM C
KCII0Ib30BaHUEM CPEACTB aBTOMaTH3aluuu poektrpoBanud (I1K-3)

CopepxkaHue OUCIUTIINHEL

P 1 HHOCTH IIPOEKTOB B TH IPOMBIIIIEHHOR KTPOHUKMN

Knaccel IpoeKToB (MOHOIIPOEKTH, MyJIbTUIIPOEKTE, METaIPOEKTH). BUAEI TPOEKTOB:
[IpaKTUYEeCKUY UJIU OIBITHO - 3KCIIepUMeHTalbHbIN. [TocTaHOBKa Liefled U 3afa4
IIPOEKTHUPOBaHUS 00 bEKTa IPOMBIIIIEHHON 37IeKTPOHUKY. POpMUPOBaHNE TEXHUYECKOTO
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3aflaHUS Ha IPOEKTHUPOBaHUE.
Pasmen 2. Bei6op MeTONOIOTHY YIpaBieHNs pa3pab0TKOM IPOeKTa.

MeTonbl pa3paboTKK MPOEKTOB B 00IaCTH TPOMEIIIIEHHON 3JIEKTPOHUKHN U UX 0COOEHHOCTH ,
IIpeuMyIIecTBa U HegocTaTku. CpaBHUTEIbHBIN aHaIu3 METONOJIOTUY KaCKagHOTO yIIpaBleHus
U yIpaBJIeHUS , IOCPEOCTBOM LIMKINYECKUX U3MEHEHUN.

Paspen 3. STankl pa3pab0oTKU TEXHUYECKOT0 MPOEKTa B 00JIaCTH TPOMBIIIIEHHOW 91eKTPOHUKHU
dopMupoBaHUe KOMaH[bl IPOEKTa U ee B3aUMOMEHCTBUE [IJIS OOCTUXKEHUS IIOCTAaBIE€HHBIX
LleJiel, onpenesieHe CTpaTeruy peanu3aluu 13 Ha IPOeKTUPOBaHue (yYsICHEHUe lLiejied, 3afady,
TpeboBaHUM 0 OI0OXKETY, CpOKaM U KaueCTBY, OLIEHKM UX peanu3aiuu). AHanu3 o0beKTa u
IpegMeTa IPOEKTUPOBaHus, GYHKILINY, CBsi3el U aTpuOyTOB. M3ydeHNe HCTOYHHUKOB U
JIUTEpPaTyphl, BEIOOP IPOTOTHUIIA U €T0 MaTeMaTH4eCKoe MofiennpoBanue. [IpakTryeckoe
MIPOEKTUPOBaHUE U peanu3alins (pa3paboTKa KOHEYHOI'0 TEXHUYECKOT0 oOpa3iia MPoeKTa.
TectupoBaHue , anpoOalus 1 Ipe3eHTallus JeHCTBYIOIIET0 MaKeTa. BHenpenue . TexHn4yeckas
TIoAMIepKKa OIS 3aKa34YuKa. (SHIUKIIONeNus, SHIIUKIIONeIUnYeCKUM CII0Baphb, CIIPAaBOYHHUK,
TEPMUHOJIOTUYECKUM CII0OBaphb, TOJIKOBBIY CJIOBaph) Hay4yHas NUTepaTypa (MoHOTpadus,
COOPHUK HAYYHBIX TPYIOB, TE3UCH [OKJIAIOB, HAYYHbIe KYPHAIBI, TUCCEPTAIINH).
Bubnuorpadus ¥ aHHOTALIKS, BUILl aHHOTAIIUH: CIIPAaBOYHEIE, pEKOMEHOaTe/IbHEIEe, 001IIHe,
CIlellManu3upoBaHHble, aHamuTH4Yeckue. CoCcTaBIeHUe MIaHa HHPOPMAaIllMOHHOT'0 TEKCTA.
®opMmynupoBaHue MYHKTOB M1aHa. OCHOBHAS YaCTh MPOEKTA, IIOUCK UCTOYHUKOB U IUTEPATYPHI,
oT60p (pakTHUECKOTO MaTepuasa. Te3uCh, BUIb T€3HUCOB, II0CIIeI0BATEIbHOCTh HATMCAHHUS
Te3ucoB. KOHCIIEKT, MpaBuia KOHCIIEKTUPOBaHus. LluTupoBanue: o0mye TpeOOBaHUS K
LIATUPYEMOMY MaTepuay; lipaBuila OpOpMIIEHUS IUTAT. BHIMUCKY U3 TekcTa. LluTupoBanue
TEKCTa, IOMETKHU B TeKcTe. MH(DOpMaImoHHbIE PECYPCH (MHTEPHET-TEXHOJIOTUH).
Vcmonb3oBaHMe KaTalOr0B ¥ IIOMCKOBLIX ITporpaMM. [TpaBuiia 1 0Co06eHHOCTH
“HGOPMaIIMOHHOTO ToucKa B MHTepHeTe. [Tonck undopmaluu B UHTEpHETE.

Paspen 4. [TpakTryeckas pa3pab0TKa IPoeKTa B 06J1aCTH MPOMEIIIIEHHON 3JIEKTPOHUKHI
[TpakTryeckas pa3paboTKa MIPOEKTa KOMaHI0M pa3pad0TYNKOB B COOTBETCTBUHY C T3 3aKa34yuKa
c cobJioieHeM BpeMeHHBIX IpaduKoB, 3TAlOB peanu3alui, KOHTPOJIbHEIX TOYEK U KauecTBa.
Paspen 5. [TpaBuna odhopMmiaeHus paboTH (IPOEKTa)

O6mue TpeboBanus K ohopmienuto Tekcta (TOCTH mo opopMIIeHHI0 MAITHHOMIUCHEIX PaboT:
BHIOOD popMmaTa Gymaru, opopMiieHHe MOIel, 3HAaKOB IIPENUHAHKS, HyMepaluy CTPaHUI],
pyOpuKaIuu CriocoOkl BhIIeIeHHS OTHEeNIbHBIX YacTel TeKcTa). [IpaBuna opopMIIeHus
TUTYJIBHOTO JIUCTA, CofepKaHus mpoekTa. OpopMienne 6ubanorpadpuieckoro CIucka.
[TpaBusna odopmierus Tabnul], TpaduKOB, UarpamMm, CXeM.

Paspen 6. [Tpe3eHTalys pe3ynbTaTa pa3pab0TKU IPOEKTa U ero anpobalius.

[TogroToBKa 0T4YeTa 10 NMIPOEKTY, Ipe3eHTaluy Pe3yIbTaTOB peaanu3alni, JeMOHCTPalus
OeUCTBYIOIIEro MakeTa. [IogroToBKa ny0JIMYHOTO BRICTYIIEHUS U anpobariust Ha HTK.

OO1mast TPYA0EMKOCTD AUCITUILIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

Ok3ameH. Kypcosas paboTa
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b1.B.[IB.05.02 ®uavmpauusi Cu2Ha/a108 u nomex

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofgaBaHus OUCHUATUINHEL « DUIbTpanus CUTHATIOB U IIOMEX» SIBJISIETCS:

(hopMupoOBaHKE KOMIIETEHI[MY B BOIIpOCaX MOHMMaHUS (GyHAaMeHTaIbHbIX OCHOB
TEOpPUU (PUIbTPANU CUTHAJIOB ¥ IIOMEX, METOLOB YaCTOTHOU CeJIEKIIUYM aHAJIOTOBHIX U
1M (POBLIX CUTHAJIOB , METOIOB aHa/IN3a U CUHTE3a aHaIOTOBBIX U ITU(POBBIX YACTOTHHIX
(GUILTPOB, MPHUHILIUIIOB U CIIOCOOOB ONTHMAaIbHOU (PUIbTPAIY ¥ COTJIACOBAaHHOU
GuUNbTpaIuy IPU pelleHny 3aad 00paboTKY MONIE3HBIX CUTHAJIOB CUTHAJIOB B CMECH C
IOMEXaMHu,

MecTo pucuuniavHsl B CTpykType OI1

Huciunnvia «dunbTpanus curHanos u nomex» b1.B.20 fBnsieTcs qUCHUIINHON YacCTH,
dbopMuUpyeMoi y4aCTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUU O610Ka 1 yueOHOro miaaHa
noAroTOBKM OakKanaBpuaTa no HampaBineHui «11.03.04 OnexTpoHUKa u
HAHOJJIEKTPOHUKA». HM3ydeHue pgucuunauHbel «QUIbTpanus CUTHAJIOB U IIOMEX»
oOnmupaeTcH Ha 3HAHUU OUCLUUIIUH(H) «[IucKkpeTHas
MaTeMaTHKa»; «[luddepeHunanbHble YypaBHEHUSI U PAAbl»; «CrenuanbHBIe BOIPOCH
TEOPUU CUTHAJIOB U CUCTEM>.

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- CiocoGeH apryMeHTHPOBAHO BEIOMPATh U Pean30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIef0BaHUs ITapaMeTPOB ¥ XapaKTEPUCTUK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTaHOBOK 3JIEKTPOHUKY ¥ HaHOIJIEKTPOHUKY PA3NIMYHOTr0 QyHKIMOHAIBHOTO
HasHaueHus (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U MPOEKTHPOBaHKE 3J1eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NuYHOro (PyHKIMOHAIBHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHueM C
KCII0Ib30BaHUEM CPEACTB aBTOMaTH3aluuu npoektupoBanud (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1. Bemenu b U YW OUCHUNIHAHBL. OCHOBHLIE TOHATHS TEOPUU QUIbTPALIUN
WTHAJOB U IIOMeX

OCHOBHBIE TTOHATHUS TeOPUH HUNTBTPALIMU CUTHAIOB U ToMeX. CTaTUCTAYECKHE CBOMCTBA

CUTHAJIOB ¥ IoMeX. [IpUHIUIIEI YaCTOTHOM CeJIeKIUM. 3ajauyl ONTUMaIbHON GUNTbTPalun

curHasa Ha ¢oHe momex. [IpuHIUN corylacoBaHHOM GunbTpaluu Ha GoHe 6GeIoro myMma.

[ToHsiTHE aganTUBHOM (PUIIbTPALUH.

Paspen 2. CtaTucTr4yecKkre MOOEeNN CIy4YauHbIX CUTHATOB.
CraTucTUYeCKHEe XapaKTePUCTUKN MaTEMAaTUYEeCKOT0 OMMMCAHUs CTOXaCTUYECKUX CUTHAJIOB.
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OyHKUKSA pacrpeneeHns, IJIOTHOCTh paciupefeeHns, XapaKTepUCTAUYeCKasd QyHKLINSA.
CBo¥iCcTBa CTallMOHAPHOCTU U 3PTOOUYHOCTH CJIyYauHBIX CUTHAJIOB. HopMabHbEIN 3aK0H
pacnpeneneHns BEPOITHOCTA MITHOBEHHBIX 3HAUEHUU CIIy4alHOTr'0 CUrHaia.YuCiIoBee
XapaKTEpPUCTUKYU 3aKOHA pacnpefeeHnus: MaTeMaTHUYeCKoe OXUaHKe, TUCIIePCHus,
KOBapHallus U KOPPEIsIus, 9KCIIeCC U acCCUMeTPUsi. AIUTUBHEIN OeJIblil TayCCOB IIyM U ero
CBOMCTBA.

Pa3pen 3. YacToTHasa ¢unbTpanys. AHaAIOrOBEE YaCTOTHEIE QUIBTPHL

KommnekcHas nepefaToyHasl 4aCTOTHAS XapaKTEPUCTUKA IMHEUHOU CUCTeMbl. OU3N4eCKUI
cMbic AUX u @YX, rpynmnoBoe BpeMs 3aflep:KKU CUTHaIa B 4aCTOTHOM (pUIIbTpE.
Knaccudukanus GuabTPOB 110 YaCTOTHEIM CBOMCTBAM U (pOpMe anmpoKCUMAIMU YaCTOTHAIX
xapakTepucTuK. OCHOBHBIE ITapaMeTPHl XapaKTEPUCTHUK YaCTOTHHIX (UITBTPOB.

Paspen 4. MeTonbl CHHTE3a aHAJIOTOBBIX YaCTOTHRIX (QUIBTPOB.

[TonsTe HU3KOYACcTOTHOTO ImpoToTumna. HY ¢dunstpel batTepBopTta, Yebnimena I u I1,Kayapa,
30J10TapeBa, IMIUNTUYECKHE. MeTo CUHTEe3a Ha OCHOBE OMIMHENHOTO ITpeo0pa30BaHus
yacTtoTel HY npoToTuta ,

Paspen 5. [In(poBLle YACTOTHBIE (DUILTPHL.

Teopema KoTenbHUKOBa, Kak pyHOaMeHT II(PPOBOM YaCTOTHON QUIbTPaALUu. AITOPUTM

1 poBoi GUIbTPAIU BO BpeMeHHOU 06/1acTi. UMIynbCHas XapaKTepPUCTUKA IIH(POBOTO
¢unbTpa. CBSI3b UMITYILCHOM XapaKTEPUCTUKY C YaCTOTHOM XapaKTepPUCTUKOW LU(PPOBOTO
¢unsTpa. LHudposeie GpuabTpEl ¢ KOHEYHOU UMIIYJIbCHON XapaKTEPUCTUKON. TpaHCBepcanbHasa
CTPYKTypa 1udposoro punbrpa. Lindpossie GUIbTPel ¢ 66CKOHEYHON UMITYTHCHOM
XapaKTEPUCTUKOU. PeKypcuBHas CTPYKTypa IudpoBoro ¢punstpa. Ousmdecku peanu3yeMule
GUNBTPHL. YCTONYHUBOCTh PEKYPCUBHBIX CTPYKTYP LUU(PPOBHIX (PUILTPOB.

Pazpen 6. dunbTpanus NoIe3HbIX CUTHAIOB IPY HATWYUH IIOMEXOBBIX CUTHAJIOB
ApnpouTUBHBIE U MYJIbTUIIMKATUBHEIE ITOMeXH. [I0HATHE OTHOLIEHUS CATHAJ IIoMeXa.
[TocTaHOBKa 3ajayy ONTUMAJIbHOU (QUIbTPAIMK CUTHAJIOB Ha (hOHE TIOMEX.

Pa3pen 7. OCHOBEI COrIacOBaHHOY (PUILTPAINY IONE3HBIX CUTHAJIOB U3BECTHOU (DOPMEL.
[TocTaHOBKa 3aga4yy COTJIaCOBaHHOM QunbTpanuu. CUHTE3 aIropuTMa COTJIaCOBaHHOMU
¢unbpTpanuuu. MMnynbcHas XxapaKTepPUCTHKA COTJIaCOBAHHOTO C CUTHAJIOM (puibTpa. YacToTHaAS
XapaKTepUCTUKA COrJIacOBAHHOTO ¢unbTpa. [IpruMepsl CHHTEe3a CTPYKTYP COTIaCOBaHHAIX
¢bunsTpoB OIIBU u nmauku komupoBaHHbIX OITBU.

Pasgen 8. OnTuMantHad THHEWHAS ﬂ)I/IJIbTQaHI/IH HEIPEPLIBHEIX CUTHAJIOB. (DI/IHBTQ

Konmoroposa-Bunepa
MuHUMMU3aLUKS CPpeOHEeKBagPaTUYECKOM OUOKY Ipu UIbTPaluy I0IE3HOr0 CUTHaNa Ha GoHe

nomexu. [lepenatounas ¢pyakuus punbrpa KomMmoroposa-Bunepa. ®u3ndecKuil CMBICIT
ONTUMAaJbHOM ¢unbTpauuu. Vicronb3oBaHue IPeAbICKakeHU MT0JIe3HOT0 CUTHAIa A7
MIOBLIIIIEHXS KaueCcTBa ONTHMaIbHOU (DUTbTPaIi.

Pasgen 9. AnanTrBHad MHOTOKaHallbHasd (QUIbTPaIUd Ha QoHe OMexX.

CTpyKTypa afalTUBHOTO MHOTOKaHANbHOTO (unbTpa. KoppendnuoHHas MaTpUlla U pacyeT
K09 PUIMEeHTOB aflanTUBHOTO (HUIbTPaA C UCIIOJIb30BAHUEM aJITOPUTMa [10 MUHUMYMY
CpenHeKBaipaTU4eCcKOM OMuUOKHU.

P 1 AIANA CII vHeHoU QunbTpaunu. Punstp KanmaHna-Beiocu
OunbTpanysa HecTalMOHAPHBIX CUTHAOB . [uddepeHiuanbHble ypaBHEHNE HAOTIONeHUS U
ypaBHEHUE COCTOSTHUS punbTpa. ANroput™ QUILTPAIMK U YPaBHEHUE ISl OLIeHKU OIINOKU
¢unsTpa. CTpyKTypa aHanorosoro ¢unbrpa Kanmana -Briocu.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

144 vac(oB), 4 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

9k3ameH. Kypcosas paboTa

b1.B.[IB.06.01 IIpoekmhas desime/1bHOCMb

lenu ocBOEHUS OUCLUUIIIUHEL

Llenpio mpernofaBaHus QUCIUIIINHE «[IpOeKTHAS NesTeNbHOCT» SBISETC:

- aHanu3 Npo6IeMEl; - IOCTAHOBKA Ie/IN U 3afayd IIPOEKTa; - BEIOOP CPENCTB ee
MOCTUKEHMUS; - TOUCK U 00paboTKa MHPOPMALIUHY, ee aHaIU3 ¥ CUHTE3; - OLIeHKa
TIOJTyYEeHHBIX Pe3yIbTAaTOB U BHIBOMIOB.

MecTo pucuuniavHe B CTpyKType OII1

Hucuunnuna «IIpoekTHas geAaTenbHOCTh» b1.B.[1B.06.01 aBngeTcsa OUCHUNIUHOU II0
BHIOODPY 4acTu, popMuUpyeMoi ydacTHHKaMHM 00pa30BaTeIbHBIX OTHOIIEHUHU 6ioka 1
yueOHOT0 IJTaHa MOAr0TOBKK GaKajiaBpuarta 1o HampaBiaeHuio «11.03.04 3meKTpoHUKa
¥ HAaHO9JEeKTpPOHUKa». VCXOOHBIM ypOBeHb 3HAHUU M YMEHHU, KOTOPHIMU AOJIXKEH
o6namaThk CTYOEHT, MPUCTYNAs K MU3YYEHUI0 MAHHOU OUCIUIJIMHEIL, ONpenessieTcs
M3y4eHWeM TaKUX AUCLUIIIKH, Kak .

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- CriocoGeH apryMeHTHPOBaHO BEIOMPATh ¥ Peasn30BhIBaTh Ha IIPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 9KCIIePUMEHTaIbHOT0 UCCIe0BaHus IIapaMeTPOB ¥ XapaKTEePUCTHK IPUO0POB, CXEM,
YCTPOUCTB ¥ YCTAaHOBOK 37IEKTPOHUKY X HAaHOIJIEKTPOHUKY Pa3IMYHOIr0 QyHKIMOHAIBHOTO
Ha3Hayenusa (I[1K-2)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTUPOBaHKe 3J1eKTPOHHBIX TPUO0POB, CXEM U YCTPOUCTB
pasnuyHOro PyHKIIMOHAIBHOTO Ha3HAYEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHieM C
HCII0Ib30BaHUEM CPENCTB aBToOMaTH3aluuu npoektrpoBanus (I1K-3)

ComepxKaHne OUCIUIIINHEL

Pasmen 1. [TpoekT. Bugkl mPOEKTOB. VIACTHUKK MPOEKTHOM IeATeIbHOCTH
[TpoekT. OCOOEHHOCTH U CTPYKTYpPa MPOeKTa. THUIIE TPOEKTOB 10 chepaM AesTeTbHOCTH

(TexHUUYECKUY, OPraHM3allMOHHbIN, 9KOHOMUYECKHM, COLIMAJIbHBINA, CMellaHHbIl). Kimaccel
IIPOEKTOB (MOHOIIPOEKTHI, MYJIbTUIIPOEKTEI, METAITPOEKTHI). BUAB MPOEKTOB: pedepaTUuBHLIH,
MIPaKTU4YeCKUU UJIK OIBITHO - 3KCIIEPUMEHTa IbHEIN. [IpOEeKTHAS IeITeIbHOCTh B OpraHu3anusax:
KACTOPHUS Pa3BUTHUS KOHIIENIMHY YIIPaBIeHU IPOEKTaMy; OHITHE MPOEKTa; XKU3HEHHBIN LUKIT
IIPOEKTa; CTaHAAPTHl yIPaBIeHUS MPOEKTaMy; MIPUHLMUIIL OPraHU3aluy TPOEKTHON
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OesiTeIbHOCTH; OpraHu3alliOHHbIe CTPYKTYPH YIIPaBIeHUs IPOeKTaMu

Paspmen 2. OCHOBHBIE STalbl OPraHU3alln MPOEKTHOW NeATENbHOCTH.

CTpyKTypHas JeKOMIIO3uIus paboT IIpoeKTa: yrpaBieHue cofepKaHueM IIPOeKTa; MEeTO
OEeKOMIIO3ULIMY; IPUHIMIIE JeKOMIIO3UIINY; MEeTOAH IaHupoBanus (waterfall, agile).
OcHOBHBIE 3TaIb: 1. TATEHTHBIN MOMCK ¥ aHAIU3 TEXHUYECKUX IPOTOTHUIIOB.; 2. Pa3paboTka u
COTJIaCOBaHUeE C 3aKa3YMKOM TEeXHUYECKOro 3afjaHus, TOCyAapCTBeHHas peructpanus HUP; 3.
[ToproTOBUTENbHBIM 3TAl - BEIOOP HANlpaBIIeHUH MCCIeI0BaHus, pa3paboTKa, COTIacOBaHUE U
yTBepKeHNEe YaCTHBIX TEXHUYECKUX 3aflaHui Ha ocHOBHBIe yacTu HUP; 4. OcHOBHOU 3Tam -
TeOpeTUYeCKue U 3KCIIePpUMeHTaIbHbIe NCCIIeNOBaHUS (TEOPETUUECKHE PACUETHI,
MaTeMaTu4eCcKoe MOfieIMpoBaHue u T.1.), 00paboTka pe3ynbTaTOB UCCIEN0BaHNN, COCTABIeHUE
¥ oopMIIeHNE TEXHNYECKON NOKYMeHTaluuu; 5. 3aKI0YUTENIbHBIN 3Tal - 0000IIeHre
pe3ynbTaToB U olieHKa BeinmonHeHus HUP; 6. [Tpuemka HUP, o6cyxkaeHne U coriacoBaHUe
3apmanus Ha mpoBepmenue OKP, rocynapcTBenHbIH yueT HUP. OTamsl OMBEITHO-KOHCTPYKTOPCKOM
pa3paboTKM: TEXHUYECKOE 3alaHKe, TEXHUUYECKOe MPeaIoKeHNe, 9CKU3HbIM ITPOEKT,
TeXHUUYECKHUU MMPOEKT, pabodyee IPOEKTUPOBaHKE

Paspen 3. CeTeBoe M KaJleHIapHOE IIaHUPOBAHHUE.

METO[IHl CETEBOT0 IIJIaHUPOBAHUS, TPUHLIUIIEI IOCTPOEHUS CETEBHIX AUarpaMM; ONpeneeHue
OIUTENbHOCTH 3a/iay; KaJleHJapHoe IIJlaHMpOBaHue; fuarpaMMa ['aHTa; KpUTUYECKUH Ty Th.
Pasgen 4. YenoBedyeckue peCYpCHL B IPOEKTE

KomaHpma mpoeKTa; MPUHIMITE OPTraHu3allid KOMaHOHOM paboThl; POJIM, OTBETCTBEHHOCTD U
IIOJTHOMOYMS B IIPOEKTE; PAa3HOBUAHOCTH MATPHULIEI OTBETCTBEHHOCTH.

P MIIeHNEe IIPOEKT

O6mue TpeboBaHUsS K 0HOPMIIEHUIO CXeMHOM JOKYMEHTAINU, KOHCTPYKTOPCO# U
TEXHOJIOTUYEeCKOW mokyMeHTanuu. O0mue TpeboBanus K obpopmiieruto tekcra (FOCTE mo
oopMIEHNI0 MAIIMHOMUCHBIX paboT: BEIOOP dhopMmaTa Oymaru, opopmieHue mosel, 3HaKoB
IIpenuHaHus, HyMepaluu CTPaHull, pyOpUKaIuy CIIOCOOR! BhIIeIeHUS OTHeNIbHBIX YacTel
TekcTa). HopMaTuBHO-TeXHUYECKasA JOKyMeHTalusa. BUOEl TUTEepaTypPHBIX UCTOYHUKOB
nHopmanuu: yuyebHas muTepaTtypa (yueOHUK, yaeOHoe Tocobue) ciipaBOYHO-MHGOPMaIMOHHAS
JUTepaTypa (9HIUKIONeous, SHIUKIIONeANYEeCKUM CI0Baph, CIPaBOYHUK, TEPMUHOIOTUYECKUN
CJI0Baph, TOJIKOBHIM CJI0Baph) Hay4yHas nuTepatypa (MoHOrpadus, COOPHUK HayYHBEIX TPYIOB,
TE3UCH IOKJIafIOB, Hay4YHble KypHAaJbl, AuccepTanuu). bubnuorpadus v aHHOTAIMS, BUAH
aHHOTAIIWM: CIIPAaBOYHLIE, PEKOMEHATeIbHbEIE, 001I1e, CIIeIuaIu3uPOBAHHLIE, aHATTUTUYECKHE.,
CocTtaBneHue njaaHa nHGOPMaLKXOHHOTO TeKcTa. PopMynupoBaHue MyHKTOB MyiaHa. OCHOBHaS
YacTh IPOEKTa, TIOUCK UCTOYHUKOB U IUTEPATYPH], 0TOOP paKTHMIeCKOTo MaTepuasna. Te3uckHl,
BU[IBI TE3UCOB, IIOCIEN0BATENIbHOCTh HAMMMCAHUs Te3UCOB. KOHCIIEKT, mpaBuiia
KOHCIeKTHpoBaHu4. LluTupoBaHue: o0mue TpeOOBaHUSI K IUTUPYEMOMY MaTepuay; IIpaBuia
opopmneHust uuTaT. BRIMUCKY U3 TeKcTa. LIuTupoBaHue TEKCTA, TIOMETKH B TEKCTE.
HudopMaliioHHbIEe PeCypPCH (MHTEPHET-TeXHONoruu). Mcronb3oBaHre KaTalor0B U IIOUCKOBHIX
nporpaMmm. [TpaBuna u 0COOEHHOCTY HHPOPMalMOHHOTO ToucKa B MMHTepHETE. [Touck
rHpopmauuu B UHTepHeTe.Mcnonb30BaHKue CTaHOapTHREIX mporpaMm Microsoft Office. [IpaBumna
oopMIeHUST TUTYIBHOTO JINCTA, COepkKaHus nmpoekta. Odhopmiienue 6ubnuorpadguueckoro
crucka. IlpaBuna opopmnenus Tabnuil, rpaguKos, fuarpaMm, cxeM. [Ipe3eHTalns TPOEKTa.
Ocob6enHocTu paboTh B mporpamMmme Power Point. TpeGoBaHus K COmep:KaHUIO CITAMIOB.
Peanu3alius 1 3aBepllleHre IPOEKTa: MOHUTOPUHT U KOHTPOJIb Peau3allui IPOeKTa;
yIpaBieHNe U3MEHEHUSIMY; 3aBepllieHre ITPOEKTa; I0CT-aHaIu3

O61mast TPyA0EMKOCTb OUCIUTITAHEL

144 vac(oB), 4 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.[IB.06.02 CneuuaibHble 60NPOCbI MeOpPUU CU2HA/108 U cucmem

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusd JUCIUIIIINHBI «CrenuanbHbEE BOIIPOCEI TEOPHH CUTHAJIOB 1
CUCTEM» SABIISIETCA:

OCBOE€HHE OCHOB TEOPHHN NETEPMUHNPOBAHHLIX U CHY‘-I&IZHI:IX CUTHAJIOB, U3YUEHHE
BPEMEHHBLIX, CIIEKTPAJIBHEIX B KOPPEJIAIHMOHHBIX MOfieJiel MaTeMaTu4eCKOro
IIpencTaBlIeHUud UX CBOMCTB, METONOB aHa/IK3a JUHEHWHBIX ¥ HETUHENHBIX
PaduOTEXHUYIECKUX CUCTEM BO BpeMeHHOﬁ 1 4aCTOTHOU 06HaCTI/I, IIPHUHIIUIIOB
IMOCTPOEHUA " (1)YHKI_II/IOHI/IpOBaHI/I${ PA3INYIHBIX YCTPOfICTB, HCIIOJIb3YEMEIX B COCTaBe
PaduOTEXHUYIECKUX CHCTEM.

MecTo pucuuniavHe B CTpyKType OI1

HucuunnuHa «CrelranbHble BOIIPOCH TEOPHUM CUTHAJIOB U cucTemM» b1.B.21 saBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOTO mJaHa MNOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHun «11.03.04
ONeKTpOHUKA ¥ HaHO3JIEKTPOHUKa». H3ydeHue oucHUNNIUHB «CIielldaabHbIe BOITPOCH!
TEOPUM CHUTHAJIOB U CHUCTEM» OINHPAEeTCs Ha 3HAHUU OUCIUNINH(BI) «Briciias
MaTeMaTuKa»; «[Iuddepeniuanbable ypaBHeHUS U PSAOb»; «OCHOBEI KOHCTPYUPOBAHUS
Y TEXHOJIOTHU IIPOM3BOACTBA 3IEKTPOHHBIX CPEACTB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuu ¢ PT'OC:

- Crmoco6eH apryMeHTHUPOBaHO BEHIOUPATh U Peaii30BEIBaTh Ha MPAKTUKE 3GGEKTUBHYIO
METOMIUKY 3KCIIEPUMEHTAJILHOTO UCCIIeI0BaHUS ITapaMeTPOB U XapaKTePUCTUK IPUOOPOB, CXeM,
YCTPOXCTB M YCTaHOBOK 3JIEKTPOHUKY ¥ HAHOIJIEKTPOHUKY PA3NIMYHOI0 (QyHKIMOHAIBHOTO
HalHaueHuq (I1K-2)

- Crtoco6eH BHITIONHATH pacueT U MPOeKTUPOBaHUE 3JIEKTPOHHLIX TPUOOPOB, CXEM U YCTPOUCTB
Pas3NUYHOro (PyHKIIMOHAIBHOTO Ha3HaYEHUS B COOTBETCTBUU C TEXHUUECKUM 3aJaHueM C
KCIIONIb30BaHUEM CPENCTB aBTOMaTu3auuu npoektuposanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beepenue. PagroTexHr4yeCcKye CATHAIIBL ¥ YCTPOUCTBA
Pagnorexumnueckue curHanbl. Paguorexuudeckue 1enu. PagroTexumnyeckue CUCTEMEL.
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Knaccudukauus paguoTexHndeckux cucteM. CTPYKTypHas cxeMa CUCTEMBI Tepefadu
“HGOPMAaIIUH.

Pa3pen 2. CBOMCTBA [eTePMUHUPOBAHHEIX CUTHAJIOB

MaTtemaTnyeckue MOJeNy CUTHAI0B. MaTeMaTU4eCKrue MOfieNid curaanoB. Kinaccudpukanus
CUTHAJIOB.YIIpaBnswire (MOgyIupyoLre). BEICOKOYaCcTOTHEIE HEMOAYIMPOBAHHbEIE CUTHAJIEL.
MopynupoBaHHbIE CUTHAIH (paguoCurHansl). [IppuMepsl HEKOTOPBIX CUTHAJIOB, UCIIOIb3yEMBIX B
pafuoTexXHUKe. XapaKTEPUCTUKU CUTHAJIOB. ['eoMeTprieCcKre MeTObl B TEOPUU CUTHAJIOB
Paspen 3. CreKTpanbHBIM U KOPPENAIAOHHBIN aHAIN3 CUTHAJIOB

O6o006menHtil psan Oypbe. CucTeMa OpTOroHanbHEIX GyHKIMM U psag Oypbe. CBoiicTBa
0000menHo0T0 psifa Oypbe. [apMOHMYECKHUY CTIEKTPaIbHEINA aHANIKM3 TePUOOUYECKUX CUTHAJIOB.
Tpuronomerpudeckas popMa psiga @ypre. CIeKTpH YETHHIX M HEUETHBIX CUTHAJIOB.
KommnnekcHas dopma psapa Oypre. ['paduueckoe npencraBierne CiekTpa Iepuoguieckoro
curHana. 'apMOHUYECKU CIIeKTPaJIbHEIM aHaIu3 HEIEPUOANYEeCKUX CUTHAJIOB. ClleKTpasibHas
XapaKTEPUCTUKA HETIePUOAUYECKUX CUTHAJIOB. AMIINTUTYOHbLIM U (ha30BBIA CIIEKTPHI
Helepuoguueckoro cursasna. CrekTpasbHas IMJIOTHOCTh YETHOI'O0 U HEUETHOI'0 CUTHAJIOB.
OTnuyus crieKTpa NepuoguuecKoro CUTrHasa OT CIeKTpa HellepUuOguYeCcKoro CUTHara.
CaoiicTBa nmpeobpa3oBanus Pypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHAJIOB. CIIEeKTP
KOJI0K0J10006pa3Horo (rayccosa) umMmnyibsca. CriekTpanbHas MIOTHOCTh - PyHKUUU. CIEKTP
GYHKLIMY eIUHUYHOTO CKayKa. CIEeKTp IIOCTOSTHHOTO BO BpeMeHU curHana. CIekTp
KOMIIJIEKCHOU 3KCIIOHEHTHl. CIIeKTp rapMOHUYeCKOro curaana. CrnekTpaibHas IJI0THOCTh
IIPSIMOYTOJILHOTO BUAEOUMITyIbca. CrieKTpasbHas IJI0THOCTh IIPOU3BOJILHOIO IEPUOAUYECKOT 0
curHaja. CueKTpalbHas IJIOTHOCTh CUTHAIA BUAA Sin X/X. KoppensuuoHHEIM aHaIl3 CUTHAJIOB.
O6mue nonoxeHust. CBOMCTBa aBTOKOPPEISLIMOHHOM QYHKIIMU. ABTOKOPPEISIIMOHHAS (PYHKITUS
[IepUOAUYECKOr0 CUTHaNIa. ABTOKOPPEIIUOHHAsA QYHKLINS CUTHAIOB C JUCKPETHOU
CTPYKTYypou. BlauMokoppensinnoHHas QPyHKIKS CUTHaANOB. [IpecTaBneHne MepuogudecKkoro
CUTHaJa. DHEPTreTUYEeCKUY CIIEKTP U aBTOKOPPEIAINOHHAasA QYHKINS CUrHana. [[ucKpeTHu3anus
¥ BOCCTAHOBJIEHHE CHUTHANOB IO TeopeMe 0TCc4eToB. TeopeMa KoTenbHUKOBA. [IMCKpETH3AIINS
CHTHaJa C KOHEeYHOU OJINTENbHOCTEI0. CIIEKTP AUCKPETU3NPOBAHHOTO CUTHAJIa

Pa3pen 4. MaTemaTu4yeckue Mogeny NUGPOBLIX CUTHAIOB

[luckpeTr3alysa 1 BOCCTAHOBIIEHNE CUTHAJIOB II0 TEOPEME OTCYETOB. TeopeMa KoTenbHUKOBA.
[uckpeTu3anus CUrHana ¢ KOHeUHOU AJIUTENIbHOCThI0. CIIEKTD AUCKPETU3UPOBAHHOTO CUTHAIa
Pasmen 5. O0mue cBeleHNs 0 paguoCUTHAIaX

Papuocursarnsl ¢ aMIIUTyIHOU MOAYIsANMENd. AMIIUTYIHO-MOLY/IUPOBAHHEIE CUTHAIIHL.
CroexkTpasnbHBIM aHanu3 AM-cursanos. BekTopHOe nipeficTaBlieHre CUTHala C aMIUIUTYTHOU
Mopynguuen. JHepretuka AM curHana. banaHcHas aMnnutygHas Mogynsauusa. OGHOIOIOCHasS
Mopynauus. Paguocursanel ¢ yrinoBou Mopynauuen. ®aszosas mogynsanusa. YacToTHas
Mopynauus. ClieKTpaJbHBIY aHaIu3 CUTHAJIOB C YTJIOBOM MOAyfsuuen. UMnynbcHas
Mopynsauus. Bumsl uMnynbcHOM Mopynsauuu. CrekTp Konebanui mpu AUM. UmnynscHo-
KopoBad (uudpoBasi) MOTyNIAIUs. Y3KOIOIOCHEe CUrHakl. OO0Immue cBefeHus 00 Y3KOMOIOCHBIX
CUTHasax. AHanuTU4YeCcKuu curtas. CBOUCTBa aHAIUTUYECKOIr0 CUTHAIA.

P IelyanbHble BUOH IUQPPOBOMA M AIUN

CnenuanbHbIe IPUHIUITHL ITUGHPOBOM MOMYISIUY ¥ CIIOCOOR Peanu3aliiy YaCTOTHHIX, Pa30BhIX
MeTonoB. CUTHa/IbHO-KOZIOBEIE KOHCTPYKIIUY B IU(POBOY MOOYIALMNU. Peann3aliusa MeTOLOB
KBagpaTypHOU aMIIUTYyTHOU Momynanuu. CrenyuanbHble BUOB TU(PPOBOM MOIYIISLIUY C
OPTOTOHAJIbHBIMU U HEOPTOTOHAJIbHBIMY ITOJHECYIUMHI YaCTOTaMMU.

p 7. JINHEVHEL AOTEeXHUYECKH [I1 ¥ UX XapaKTePUCTUKHU

JInHelHbIE PAfMOTEXHUYECKHUE 1IeNU U UX XapaKTepucTuku OO1Iue cBeOeHUs 0 TMHEHHbBIX
menssx. OCHOBHBEIE XapaKTEPUCTUKY JIMHEHHHIX Ienel. XapaKTepPUCTUKH B YaCTOTHOM 00/I1acTH.
BpemeHnHbIe xapakTepuCcTUKHU. [InddepeHupyomas 1 HHTErpupyoias IemH.
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Ouddepennupyromas nenb. UHTerpupylomasa mnensb. OunbTp HUXKHUAX 9acTOT. [lapanneabHbIi
KoJieGaTebHEIM KOHTYP. Yceunutesnu. [IIupoKOIONIOCHbIM YCUTUTENb. Pe30HAHCHBIM YCUTTUTENb.
JInHeliHbIE PafiHOTEXHUYECKHUE 1IeNu ¢ 00paTHOM CBSI3bI0. YaCTOTHAs XapaKTepPUCTUKA IETH C
obOpaTHOM cBs3bI0. CTabunu3anus Koapduimenta ycunenus. Koppekius aMImiuTygHO-
YaCTOTHOM XapaKTepUCTUKU. [TolaBneHre HETMHENHBIX UCKaXKEeHU. YCTOMYHUBOCTD LIETeH C
00paTHOM CBSI3bIO.
Pa3pen 8. MeTonnl aHany3a IPOX0XKIEHNS CUTHAIOB Yepe3 JIMHEeVHbIe ey
ITocTaHoBKa 3afauu. TouHLIEe METOOLI aHAIN3a JIUHEHHBIX lenel. Kimaccudyeckui MeToq.
CnekTpanbHbIM MeTon. BpemenHo# MeTon. [IpubnuKeHHbIe METOMB aHANIM3a TMHEWHBIX IeTel.
[TpubnMuKEeHHBIN CIIEKTPaNIbHEIM MeTOn. MeTom KOMITIEKCHOM orubatorieii. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoXkKaeHre I0JI0COBOT0 MOAY/IMPOBAaHHOTO CUTHAJIa Yepe3 U30MpaTenbHyIo IIellb.
Pasgen 9. MeTonbl aHanu3a TPOXOXKIEHNWS CUTHAIIOB Yepe3 HeMMHeNHbIe PaIUuOTEXHUYECKe
enu
CBOICTBa U XapaKTEPUCTUKH HEJTMHENHHIX Ilenei. CIIocoOb! alllIpOKCHMallui XapaKTePUCTUK
HEeJMHENHbIX 3JIEMEHTOB. AIITPOKCUMAIIUs CTEeIIeHHBIM IIOIMHOMOM. KyCOYHO-TMHEWHAs
anmpokcuManusi. MeTombl aHaMKM3a HeJTMHEeNHEIX 1enei. O6Iee pelleHune 3aJavyy aHaIu3a
HeluHeNHOU llenu. OnpenesieHre ClIeKTpa TOKa B HeJIMHEWHOU 11ellU IIPU CTEIIeHHOU
anmnpoKCUMalliy XapaKTePUCTUKY. [apMOHMYECKUY CUTHAJI Ha BXofe. burapMoHu4YecKuu
cUTrHa Ha Bxope. OnpepnesieHre ClIeKTpa TOKa B HeJIMHEWHOU 11eNU IIPU KYCOYHO-JIMHEUHOU
anmpoKCUMallNU XapaKTePUCTUKHI
P 10. HenvHelHEIE TT BAaHUS CUTHAJIOB B MOTEXHUYECKNX CHCTEMAX
TunoBas cuctemMa NMMHEWHOTO ycuneHus. HemrHelHOe pe30HaHCHOE YCUJIEHHe CUTHAJIOB.
YMHOXKeHMe 4aCTOThHl. YHUBepPCalbHasg CXeMa KBagpaTypPHOU MOOYJISLUUAN U AEMOAYIISIIUN
IIOJIOCOBBIX CUTHAaI0B.O01IMe CBeNeH!s 0 BRIIPAMUTENSIX. CXeMBI BEITPSIMUTEIEH.
[TpeoOpa3oBaHue YAaCTOTHI.

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
144 ygac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

3. AHHOTAIIHH MPOTrPaMM MPaKTHK

npou3eodcmeenHoli 52.B.01.01(II) Texnonozuueckasi (NPOeKMHO-MexXHO.102U4eCKas1)
npakmuka

Henu IIpOBEOEHUA ITPAKTUKHU

Llenbio mpoBeeHus MPAaKTUKK « TeXHOIoruyeckas (IMPOeKTHO-TeXHOJIOTnYecKas)
IpaKTUKa» SBISIETCS: 3aKPeIIeHNe U yriay0neHrue TeopeTUYeCKUX 3HaHUY;
dhopMHUpoOBaHUE U Pa3BUTHE TPOGHECCUOHAIBHEIX 3HAHUM; IproOpeTeHNne TPaKTHUYECKUX
HABBIKOB; (HOPMUPOBAHNE KOMIIETEHITHH, a TaK¥XKe MproOpeTeHne OIbITa
CaMOCTOSITEIbHOM MPOoGheCCUOHAIbHON U HAaYYHOU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
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mocjenymwoliel MpodeccuoHanbHOU OesATEeTbHOCTH.

OTa 1eNlb JOCTUTAETCS IIyTeM PelleHus CIenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHWU U YMEHUH, TTOJTy4YeHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NPO(PecCruoHaNbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKONW 00beKTa MPAaKTUKH U IIpaBUIaMU
TeXHUKH 0e30I1acHOCTY;

Mecto npakTuku B CTpyKType Ol

«TexHomornuyeckasi (IpOeKTHO-TeXHOIOrn4YeckKas) npaktuka» b2.B.01.01(IT) Bxomut B
670K 2 y4eOHOro IjiaHa, KOTOPHIM OTHOCUTCS K 4acTH, GOpPMUDPYEMOU y4aCTHUKaAMU
o0pa3oBaTenbHLHIX OTHOIIEHHUH, W SIBASETCS 00s3aTeIbHOM COCTAaBHOM YaCThIO
oOpa3oBaTeNbHOW MporpaMMbl 1o HamnpaBneHu «11.03.04 INeKTpOHUKA H
HaHO3JIEKTPOHUKA».

«TexHomoruyeckas (IPOEKTHO-TEXHOJIOTHUECKasI) MpakKTUKa» ONKPaeTCs Ha 3HaHU4,
IOJIyYeHHBIe MPU U3YYEHUU MPEeNIIecTBYIOMNX OUCIHUIIINH, a TakKXe Ha 3HAHUS U
NpakTUUYeCKHWe HaBBKH, IONYy4YeHHBe IPU TMPOXOXKAEHUH TMPaKTUK(U)
«O3HAaKOMHUTENbHAS MPAKTHUKA».

TpeboBaHUs K pe3yibTaTaM OCBOEHUS

B mporiecce npoxoxkaeHUs IPaKTUKKU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIeAyIolIne
KOMIIETEHIIUHU:

- Cnoco0eH CTPOUTH MPOCTeuIe Gu3ndyecKre 1 MaTeMaTHdeCcKue MOIgeu IpuOopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATBEHOTO
Ha3HaYeHMs, a TakKXkKe HUCI0Ib30BaTh CTAHOAPTHLIE TPOTPAaMMHEIE CPEICTBa UX KOMITbIOTEPHOT'0
MmonenupoBanus (ITK-1)

- Crioco6eH apryMeHTUPOBAHO BHIOMPATh U PEaNn30BhIBATh Ha IPaKTuKe 3(PpPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT0 UCCIIEOBaHUS ITapaMeTPOB ¥ XapaKTEPUCTHUK IIPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3INYHOr0 PYHKIMOHATIBHOTO
Ha3Hauenusa (I[1K-2)

- Crioco6GeH BHIMIONMHATH pacyeT U MPOeKTUPOBaHKE 3JIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKLIKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3alnuu npoektupoanus (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMbIX IIPOEKTOB U
TeXHAYECKOU NOKyMEeHTalluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U APYTMM HOPMAaTHBHEI
nokyMeHTaM (I1K-4)

116




CopepxkaHue IPaKTUKU

Paspen 1. [ToOroTOBUTENILHEIN 3TAll

OpraHu3alliOHHBIE BOIIPOCH 0(POPMIIEHUS Ha IPEeANPUATHN, YCTaHOBOYHAS JIEKIIHS,
MHCTPYKTaX II0 TeXHUKe 0e3011aCHOCTH, paclipefie/ieHre 110 pabouuM MecTaM, 3aloIHeHne
HaIlpaBJeHUsA-3alaHus Ha IIPaKTUKY

Pazpgen 2. O3HAaKOMUTENLHLIN 3TAl

[To3HAaKOMUTHCS C pekKUMOM pPadoThH, PopMOI OpraHu3aluy TPyHa U NpaBulaMyu BHYTPEHHETO
pacnopspaka, CTPYKTYPHBIMU TTOAPa3feIeHUsIMU IPEeANPUSATHS, IITaTHHIM PacliCaHueM; C
MIPUHLXNIAMY YIIPaBJIeHUs, PYKOBOACTBA U OCYIIECTBIEHUS NOIKHOCTHHIX 00513aHHOCTEM.
CornacoBaTh C PyKOBOOUTENIEM NTPAKTHUKHY 3aflaHKe, TOCTAHOBKY Liejiel U 3afia4 MPaKTUKU
Paspen 3. [IpakTU4yeckoi paboTH

BrimonmHeHre MHOUBUAYANTbHBIX 3ajaHUM, ITOIYUYEHHBIE OT PYKOBOOUTENIS MMPAKTHUKHU: pa3paboTKa
TEXHUYECKOTO 3alaHUs Ha MTPOX0XKAeHNEe ITPOU3BOICTBEHHOM IPAKTUKY, U3yYEHNE TEXHOJIOTUHN
IIPOM3BOACTBA YCTPOMCTB IMIPOMEIIIIEHHON 9JIEKTPOHUKY, aHaNTU3 ITPOU3BOICTBEHHEIX ITPOLIECCOB
¥ OKYMeHT0000pOTa Mopa3aeeHust

P 4, OKCIepUMeHTAIbHO-H BaTebCKasd T

H3y4yeHue nepCrneKTUBE Pa3BUTHS YCTPOUCTB IIPOMBIIITIEHHON 3JIEKTPOHUKY, PEKOMEHOaluy U
MIpenJIoXeHns

P KIIIOUYNTEILHBIN

3akpeneHre 3HaHUM ¥ HaBBIKOB, [TOJIyYEHHBIX B pe3yJ/ibTaTe IPOX0KOEHUS TPAKTUKH.
OdopMiieHre O0TYETA 110 TPOXOKIEHUIO IPAKTUKHU

Paspen 6. 3aBepliaronnii-IpoMexKyTO4YHas aTTecTalus
[ToaroToBKa K 3a4eTy

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

npou3eodcmeenHol b2.B.01.02(H) HayuHo-ucciedogamenbCcKasi paboma

Llenu mpoBeneHUs MPaKTUKU

Llenbio MpoBemeHus MPaKTUKH «HaydHo-ucciIeqoBaTenbckasi paboTa» SIBIISIETCS:
3aKperieHne u yriuybineHre TeOPpeTHYeCKUX 3HAHUM; (OPMUPOBAHKE U PAa3BUTHE
npodeccroHaNbHLIX 3HAHNN; MPHoOpeTeHre IPAaKTHYECKUX HaBHIKOB; () OPMUPOBAHUE
KOMITETEHIINH, a TaKkKe MProOpeTeHre OMBITa CaMOCTOSTEIbHON TPo(eCcCHOHaTbHON
Hay4YHOU MesITeNbHOCTH, HeOOXOMUMBIX [IJIs TIOCIeyIole mpodheccuoHanbHOM
nesTeIbHOCTH.

OBJIafieHue GaKaHaBpaMI/I OCHOBHBIMH HpI/IéMaMI/I BeJeHus1 HaYy4HO-
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MICCJIEI0OBATENIbCKOM PabOTEI, a TaKXKe BEIPAO0OTKA Y CTYHEHTOB TBOPYECKOTO,
MCCJIeOBATENIbCKOTO MOAX0MIa K MPodeCcCHoHaNbHOM AesaTeTbHOCTH, IPHoOpeTeHne UM
HaBLIKOB aHaJIM3a CBOET0 Tpyaa, popMupoBaHre MOTPEOHOCTH B IIOCTOSTHHOM
caM000pa30BaHUHN.

OTa 1eNTb JOCTUTAETCSA IIyTeM PelleHus CIenyolmux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHUU U YMEHUH, TTOJTy4YeHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NMPOoPecCruoHaNTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAaKTUKK U IIPaBUIaMU
TeXHUKHU 0e30I1acHOCTY;

. IIJTAaHUPOBAHUE UCCIIeNOBaHus (BEIOOP TEMEI, 000CHOBaHUE HE0OXOIMMOCTH,
onpenesieHue Mefiel U 3afayd, BEIABUKEHNE TUIIOTEe3, GOPMUPOBaHUE
IIPOrpaMMbI, IOI00P CPENCTB U UHCTPYMEHTAPUS);

- TIPOBeJIeHNEe UCCIel0BaHus (M3yYeHre TUTepaTyprl, cOop, oOpaboTka u
0000111eHre MaHHBIX, 00BbSICHEHUE MOJTyYeHHBIX Pe3y/IbTaTOB ¥ HOBHIX (haKTOB,
apryMeHTHpPOBaHue, (OPMYIHUPOBKA BEIBOIOB);

- 0o)OopMIIEHHE OTYETa O Pe3yIbTaTaxX UCCIefOoBaHus (M3y4eHe HOPMaTHUBHBIX
TpeboBaHu#, HOPMUPOBaHNE CTPYKTYPH U CONepKaHUs, HallMCaHUe,
permakTHpoBaHue, popMUPOBaHUE CIIMCKA UCIOIb30BAaHHKIX HUCTOYHUKOB
nHpopManuu, 0hopMIIeHNE IPUIOXKEHNN);

- BHICTYIIJIEHHE C OOKJIaJaMH Ha CTyJIeH4YeCKUX KOH(DEPEeHIHUAX 110 pe3yabTaTaM
HCCIIeIOBaHUM.

1) copMupoBaTh KOMIIIEKCHOE IIPEACTaBIIEHUE O CIIelU(pUKe AesITeTbHOCTH
Hay4HOro pabOTHMKA I10 HallpaBlIeHUI0 «JJIEKTPOHUKA U HaHO3JIEKTPOHUKA»; 2)
OBJIafieTh METOJaMHU UCCIIeOBaHMs, B HanOOIbIIEH CTEIIEHU COOTBETCTBYIOIINE
npo¢uio n30paHHOM CTyIeHTOM IporpaMMHl "[IpoMbllIieHHas 9JIeKTPOHUKA"; 3)
COBEPUIEHCTBOBAThE YMEHHNA U HAaBEIKK CaMOCTOSITEJILHOU HaquO-I/ICCHeHOBaTeHBCKOﬁ
IesTeNbHOCTH; 4) COBEPIIEHCTBOBATh IMYHOCTD OYOYIEro Hay4YHOro paOOTHUKA,
CTIeIMaNIu3UPYIONErocs B chepe COBPEMEHHBIX HaHOJIEKTPOHHBIX TEXHOJIOTHIH
IIPOMBINIIEHHON 371€KTPOHUKHY.

Mecto npakTuku B CTpyKType Ol

«Hayuno-uccnenoBaTenbckas pabora» 52.B.01.02(H) BxoguT B 610K 2 y4ueOHOr0 Ij1aHa,
KOTOPHIM OTHOCHUTCS K YacTd, GOpPMUPyeMOM ydyaCTHHKaMH{ 00pa3oBaTeNbHHIX
OTHOINEHUN, W SBIsIeTCS 005S3aTenbHOW COCTABHOM YacThi0 00pa3oBaTEIbHOM
mporpaMMhl Mo HampaBneHH0 «11.03.04 OnekTpoOHUKA U HAHOSJIEKTPOHUKA».

«HayuHo-uccmegoBaTenbCckassi paboTa» OomupaeTcss Ha 3HAHWS, HOJTYYEHHHE MPHU
U3y4YEeHUU MPEIIeCTBYIOMINUX TUCIUIIIMH, a TaKXKe Ha 3HaHUS U MTPAKTUYECKUE HaBBIKH,
NONyYeHHEIE IPH IMHPOXOXKOEHHH MNPaKTUK(u) «O3HaKOMHUTENIbHAS
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npakTuka»; «TexHonoruuyeckas (IPOEKTHO-TEXHOJOTHYECKas) MpakKTUKaA».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Cnoco0eH CTPOUTH MpoCTenie Gu3ndyeckre 1 MaTeMaTudecKue MOIey IpubopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBHOTO
Ha3HaYeHMs, a TakKXkKe HCI0/Ib30BaTh CTAHOAPTHLIE TPOTPAaMMHEIE CPeICTBa UX KOMITbIOTEPHOI'0
MmonenupoBauus (ITK-1)

- CriocoGeH apryMeHTUPOBaHO BEIOMPATh ¥ Peann30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT'0 UCCIIeOBaHUS ITapaMeTPOB ¥ XapaKTEePUCTHK IIPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHAIBHOTO
HasHauenusa (I[1K-2)

- Crioco6GeH BHIIONMHATH pacyeT U MPOeKTUPOBaHKEe 371eKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKLUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIONIb30BaHUEM CPENCTB aBTOMaTH3aluuu npoektupoBanus (I1K-3)

CopepxkaHue NPaKTUKU

Pasmen 1. OCHOBHI OpraHKW3alluy U MJIaHUPOBAHUS HaY4YHO-UCCIIeN0BaTeIbCKOM paboThl

CTYIEeHTOB OaKajiaBpraTa
Pa3paboTka KaJeHIapHOTo MyIaHa MPOX0XKIeH!s IPOU3BONCTBEHHON MPaKTUKU. Pa3paboTka

MHOVWBHYaIbHOTO 3aflaHXs Ha Hay4YHO-KUCCIIeN0BaTEIbCKYI0 paboTy B IEPUOL
IIPOU3BOACTBEHHOM MPaKTUKMU.PoJb 1a00paTOPHAIX UCCIEN0BaHNY B CTAHOBIEHUY HayYHBIX
IIOMIXOMOB K MOJIy4eHUI0 3HaHUH. [I0MCK NUTepaTypPHEIX HCTOYHUKOB 110 TeMaTHKe HayYHBIX
HCCIIelOBaHMM. ONIeKTPOHHbIE OUOINOTEeYHbIE PECYPCH. JIEKTPOHHBIE Oa3kl TaTEHTHOTO
moucka. [TopsimoK opraHu3aluy 1 MIaHUPOBAHUS Hay4YHO-UCCIIe0BaTEIbCKOM pabOTH
Paspen 2. [InaHMpoBaHWe HAYYHBIX UCCIIEIOBAHNM B 00aCTH IPOMBIIIIEHHON 3JIEKTPOHUKH.
[TpakTuyeckas pa3paboTKa IIJlaHa Hay4YHHIX UCCliefoBaHui. HayuyHoe 00CyXOeHNe TEMaTUKU U
BOIIPOCOB HAY4YHOTO UCCIemoBaHusI. MaTepuanbHoe o0ecrieyeHue , 1abopaTopHOe U
HCCIIeloBaTeIbCKoe 000pymoBaHue U IPUOOPHL. [1naHUpoOBaHNe 3KCIIEePUMEHTAIbHBIX
KCCJIeJOBaHUU.

Paspen 3. [IpakTH4YeCKNY MaTEHTHBIN TOUCK

[laTeHTHBIV IOUCK IIPOTOTUIIA JIEKTPOHHOI'O YCTPOUCTBA. iccienoBanue NaTeHTOBAHHOI O
oOpa3lia Ha COOTBETCTBUE ITapaMeTpaM TeXHUYECKOT0 3aflaHUs Ha KYPCOBYIO U TUIITPMHYIO
pabory.

P 4. Pa TKa 9KCIIePUMEHTAIBHOT KTPOHHOTO MaKeT s HAYYHOT
HCCIeqOBaHUS

Br160p MPOMEIIIIEHHOM 3JIEKTPOHHOU maTdopmel. OO0CHOBaHKE U TOAO0P 0TeYECTBEHHOU
371eMeHTHOM 6a3bkl MUKPOKOHTPOIepoB, IIJINC u opyrux 371eKTPOHHBIX KOMIIOHEHTOB.
MaTemaTryeckKoe MOfeIMpOBaHNEe TPOTOTUINPOBAHME.

Paspmen 5. OdopMueHne pe3ynbTaTOB HaYYHO-UCCIeN0BaTENbCKOM PabOTHL.

[ToproroBKa MaTepuasoB Hay4YHBIX UCCIIEIOBAaHUM K TPe3eHTalluid Ha Hay4HOM CEMHUHape.
Pa3paboTka Te31COB U MOATOTOBKA [OK/IaZia 0 pe3ybTaTaM Hay4yHOM paboThH Ha
CTyHIeHYeCKylo KoHpepeHIno0. Pa3paboTKa pe3eHTaluy Pe3yIbTaTOB Hay4HOU paboTHL.
Tpe6oBanus 'OCT no ohopMIeHHIO HAYYHOTO OTUYETa U CTaThX B Hay4YHHIN KypHan.IlogroroBka
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OHEBHMKA IIPAKTUKU U HAYYHO-MCCIIEJ0BATEIbCKOM PabOTHI.

Pasmen 6. 3amuTa pe3yabTaTOB Hay4YHOM pabOTHL ¥ aTTECTAINS

OdopmMmrneHne oTyeTa 10 HAYYHO-UCCIEN0BaTENIbCKOM paboTe. 3aiuTa pe3yIbTaToB HayYHO-
HCCIIe[IOBATEILCKON paboTH IyTeM ny0nuyHoro cobecemoBanus.IIogToTOBKa MaTepuasnoB
Hay4YHBIX UCCIEN0BaHUY K IIpe3eHTallid Ha HayYHOM ceMrHape. Pa3paboTka Te3uCoB u
IIOIrOTOBKA [IOKJIafia 10 pe3yiabTaTaM Hay4yHoi paboThl Ha CTyOeHUYeCKYI0 KOH(pepeHIHo.
Pa3paboTka mpe3eHTanuu pe3yabTaToB HayuyHOUM paboThl. TpeboBauus I'OCT mo odhopmieHuI0
Hay4YHOTO OTYETa U CTaThX B Hay4YHHIM KypHan.IlogroToBKa fHEBHUKA IMPAaKTUKHU ¥ Hay4HO-
HCCIIeq0BaTeIbCKOM PaboTh!

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

3auger

yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Lenu mpoBefeHus NPaKTUKU

Llenbio mpoBefeHus NpakTUKU «O3HAKOMUTEIbHAS IIPaKTUKa» SABISETCS:
3aKpenyeHne U yrioyoneHne TeoOpeTuYeCKuX 3HaHuM; GOpMUPOBaHNE U Pa3BUTHE
npodeCCuOHANTbHBIX 3HAHWM; TpuobpeTeHNne MPaKTUYeCKUX HaBHIKOB; pOopMUPOBaHUE
KOMIIETEHIINM, a TaKXKe MPHoOpeTeHNe OMBITa CaMOCTOSITEIbHOM MPOo¢deCCUOHATbHOM 1
HAy4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCroHaIbHOM!
NesTebHOCTH.

Llens TpakTUKYU - 03HAKOMJIEHHE CTYOEHTOB C TEXHOJIOTHEN U alllapaTypou
IIPOU3BOACTB IPOMBIIIJIEHHOU 9JIEKTPOHUKH.

OTa 11eNlb JOCTUTAETCS IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTHUKe 3HaHUU ¥ YMEHUH, MTOJTy4eHHbIX B IIPOLIECCE
TEOPEeTUYECKOro 00y4eHus;
- pa3BuUTHE NMPOoPecCruoHaNbHLIX HAaBLIKOB;
- 03HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOM 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKH 0e30I1acHOCTY;
38.)18.‘-11/1 IIPAKTHUKHU - 3aKPEIIJIEHNnE TEOPETHYIECKUX 3HaHHfI, IMOJIy9E€HHBIX
CTyOeHTaMHU B ITPpOIiecce OﬁyquI/If{, N3ydeHune TEXHOJIOTUYECKUX ITPOIEeCCOB,
nproOpeTeHne TPAaKTHUYECKUX 3HAaHUM PabOTH 110 CIIeaTbHOCTH.

MecTo npakTuku B CTpykType Ol
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«O3HakoMmuTenbHad npaktuka» 52.0.01.01(Y) Bxoput B 670K 2 y4eOGHOro IjiaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTU, U SIBASeTCsS 00sg3aTelbHOM COCTAaBHOMU
yacThio 00pa30BaTENbHOM IpOoTrpaMMH 1Mo HampaBiaeHH0 «11.03.04 SmeKTpoHUKaA U
HaHO3JIEKTPOHUKA.

«O3HaKOMHUTENbHAS IIPAKTHUKa» OIIUPAETCA Ha 3HAHUMA, IMMOJIYYEHHEIE€ 1PN NU3Y4YEHUHU
MMpenmeCTBYIOINX TUCIUIIIINH.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B nporiecce nIpoxoxkaeHUs IPAaKTUKKU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIEeAyIoIIne
KOMIIETEHIIUHU:

- Cnoco0GeH MOHUMATh IIPHUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou mestenbHocTu (OITK-4)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE U Peaii30BbIBATh CBOIO POJIb B
komaugme (YK-3)

CopepxkaHue IPaKTUKU

Pazpgen 1. O3HaKOMUTEIBLHBIN
Llenu u 3afayu npakTuku. CormacoBaHue TeM MHANBUAYAIbHBIX 3aganuii. O3HaKOMJIEHUE C

IIpaBUIaMy TeXHUKYU 6e3011aCHOCTHI

Pa3pen 2. OpraHu3alyoHHbII

O3HakoOMJIeHHE C OeUCTBYIOIe HOPMaTUBHOM NOKyMeHTallel, perjiaMeHTUpyollei paboTy B
obnactu npodeccuoHanbHOU AesTeTbHOCTU. M3ydeHre PpeKOMEeHI0BaHHOU IUTEPaTyPHL.
Paspen 3. [TpakTr4yecKui

[TpakTuyeckas paboTa pU BHIIOJIHEHUY 3alaHNM, TPENYCMOTPEHHBIX HHOUBUALYaIbHEIM
IIJTAaHOM NIPaKTUKH.

P 4. 3aKII0YNATETbHBIN

3akpelljieHre 3HaHUH 1 HABHIKOB, ITOJIy4YE€HHBIX B Pe3y/IbTaTe NPOX0XKAEHUI IPAKTUKHY.
OdopMmneHne 0TUETA 10 IPOXOKAECHUIO TPAKTUKH. 3allliTa OTUETA 110 IPAKTUKE.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

121




npou3eodcmeenHoli 52.0.02.01(I10) IIpeddunaomHas npaKkmuka

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHNs MpaKTUKK «IIpeaguniomMHas IpakTUKa» SBISETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

Llenbio IpeaouIIIOMHON IPAKTUKHY SBISETCS 3aKPEIJIEHNE MMONTyYeHHBIX
TEOPEeTUYECKUX 3HAHU 110 QUCLUIIINHAM HallpaBleH!us U CIelraTbHbBIM OUCIUTIINHAM
0akaTlaBPCKOM IPOrpaMMEl, OBJTafieHre He0OXOMUMBIMH ITPOGEeCCUOHATBHBIMU
KOMIIETEHIIMSIMHU 110 ©30paHHOMY HaIlpaBJIEHUIO CIIeIMaln3uPOBaHHON TOATOTOBKY U
IIOJITOTOBKA BHITYCKHOM KBaTU(DPUKAIIMOHHON PAbOTHL.

OTa 1eNlb JOCTUTAeTCA IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpelnyeHre Ha MPakKTUKe 3HAaHUW ¥ YMEHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;
- pa3BUTHE MPOPeCCUOHATbHEIX HABLIKOB;
- O3HAKOMJIeHHUeE C 00IIel XxapaKTepPUCTUKOM 00beKTa MPAaKTUKK U IIPaBUIaMU
TeXHUKHU 0e30IIaCHOCTH;
- mog6op HeoOXOMUMEIX MaTePHUAJIOB IJIST BHITOTHEHUS BEITYCKHOM
KBaTUOUKAIIMOHHOM PAOOTH (MJIM MAaruCTEPCKON OUCCEPTALIUH).
3a11aanI/I HpGJI)Z[PIl'[HOMHOfI IIPAKTHUKU SABJIAIOTCA: aHAJINU3 HaquO-TeXHquCKOﬁ
I/IH(I)OpMaLII/II/I, O0Te4YeCTBEeHHOIo u 3ap}768}KH01"0 OIIBITa II0 TeMaTHUKe UCCJIegJOBaHUud,
MaTeMaTHn4eCKoe MOJeJINPOBaHNE 3JIEKTPOHHBIX HpI/IGOpOB, CXeM u YCTpOfICTB
Pa3IUYHOro GYHKIIMOHAIIEHOTO Ha3HAYEeHMS HA 0a3e CTAaHJAPTHHIX TaKeTOB
dBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHUS; YIaCTHE B IIJIaHUPOBAHUU U ITPOBEJECHUN
9KCIIePUMEHTOB 110 3alaHHON MeTOIUKe, 00paboTKa pe3ylIbTaToB C IPUMEHEeHHEeM
COBPEMEHHEIX I/IH(l)OpMaL[I/IOHHBIX TEXHOJIOTUH U TeXHUYECKUX CpencCTB; IIOATOTOBKA U
cocTaBieHue 0630poB, pedepaToB, OTUYETOB, HAYYHHIX TyOIUKAIMY U OOKIIaloB Ha
HAYYHBIX KOH(bepeHL[I/IHX 1 CEMHHapPaX; OPraHru3allis 3allluThI 06'BeKTOB
MHTEJIIEKTyaIbHOH COOCTBEHHOCTH ¥ Pe3y/IbTaTOB UCCIENOBAaHMM U Pa3padoTOK KaK
KOMMEePYeCKON TalHBl IPEIPUATHUS.

Mecto npakTuku B CTpyKType Ol

«IIpegmunnoMmuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4eOHOTO IIJIaHa,
KOTOPHI OTHOCUTCS K 00s3aTEeNIbHOM YaCTH, U SIBAsSeTCsS 00sg3aTeIbHOM COCTAaBHOMU
yacThio 00pa30BaTeIbHON IporpaMMHl 1Mo HampabiaeHuio «11.03.04 SneKTpoHUKA U
HaHO3/IEKTPOHUKA».
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«[TpepoumiaoMHas IpaKTHKa» OMHUPAETCS Ha 3HAHUS M IPAaKTHYECKHEe HABBIKHU
IOJyYeHHbIe TPH H3YYEHWHU OUCHUIIINH U MPOXOXKIOEHWH BCEX THUIIOB IMPAKTHUK.
«IIpegounmoMHasl MpaKTHKa» SIBJASETCS 3aBepllalllei B mporecce OO0y4YeHUST U
IIPeNLIeCTBYeT BHIIOJTHEHHUIO BHITYCKHON KBAaMU(UKAIIMOHHON PAOOTHL.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH caMOCTOSITEIbHO IIPOBOIUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaTh
OCHOBHBIE ITpHEMHEI 00Pab0TKY U IIPeNCTaBIEHUS MONTyYeHHHIX JaHHBIX (OTIK-2)

- Cnoco0eH TPUMEHSITb METOMH ITOMCKA, XpaHeHus, 00pad0TKM, aHaIu3a U IPeICTaBlIeHUS B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUYHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUS WHGOPManroHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHUMATh IPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTd (OITK-4)

- Cioco0eH BBITIONIHATh PAaCUeT U MPOEeKTUPOBAaHUE SJIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOMCTB
pPa3nuyHOro PyHKIMOHAILHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHUM 3aJaHueM C
KCII0Ib30BaHUEM CPEACTB aBTOMaTH3aluuu poektupoBanud (I1K-3)

- Cioco0eH OCYIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TEXHUYECKOUN MOKyMEeHTalluM CTaHdapTaM, TEXHUYECKUM YCIIOBUSIM U IPYTYM HOPMAaTHUBHEI
nokymeHTam (I1K-4)

- Cnioco0eH yIpaBJIsTh CBOUM BPEMEHEM, BEICTPAUBaTh U Peain30BHIBATh TPAEKTOPUIO
CaMOpa3BUTHUS Ha OCHOBE NIPUHITUIIOB 00pa30BaHus B TeueHue Bceir kKu3Hu (YK-6)

ComepxaHne TPaKTUKU

P 1 raHW3allMOHHBIN

olpenesieHue Ieyel, 3amay, o0beKTa U IIpeMeTa UCCIIeoBaHusI, 000CHOBAHKME aKTyaIbHOCTH
TEMHI BEIITYCKHOM KBaTU(PUKAIIMOHHON paboTH (IIpoeKTa)

Paspmen 2. MeTomnuyeckui

cOOp CTAaTUCTUYECKON U APYror HeoOXxoguMol nHGopMaluy; BHIOOP HEOOXOMUMBIX METOIOB
uccienoBanust; c6op u 06001IeHe He0OXOOUMBIX MaTepPHUasoB.

Paspmen 3. [IpakTuyecKui

paboTH HaJ OCHOBHHIMU pa3feslaMy BHITYCKHOM KBaNIU(PUKAIIMOHHON pPabOTH

Pazmen 4. 3aKNIOYUTEIbHBINA

oopMIeHNE Pe3yIbTaTOB UCCIIEN0BaHUS U 0O(POpPMIIeHKEe BHITYCKHOY KBanu(pUKalliOHHOK
paboTHL. TOgBEeHe UTOT'OB IIPAKTUKY U ITOATOTOBKA K 3aruTte BKP

OO6I1mast TPYAOEMKOCTD TUCITUIIINHEL
324 ygac(oB), 9 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer
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4. AaHoTanusa nporpammbi THA

<<Focy0apcmeeHHaﬂ umoeoseas ammecmauusi»

Lenu v 3agayu QUCLUIIINHEL

Llenbio rocyiapCTBEHHOM UTOTOBOY aTTECTALUU SIBJISIETCSA ONpefesieHue
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTyOeHTaMU OCHOBHOM IPO(eCcCroHanbHOU
o0pa3oBaTeIbHOM TPOTrPaMMEI BEICIIET0 00pa30BaHus TPeOOBaHUSIM (eaepanbHOro
roCyoapCTBeHHOTO 06pa3oBaTenbHOT0 cTaHgapTa (manee ®I'OC BO) mo HampaBIeHUIO
OAroTOBKM (crenuanbHOCTH) «11.03.04 DneKTpoHWKaA U HaHO3IEKTPOHUKA»,
OPUEHTUPOBAHHOU Ha Ha CJIeAYIOLUe BUOLl [EeATEIbHOCTU:

- HQy4YHO-UCCJIeI0BaTeIbCKUMI
- IPOEKTHO-KOHCTPYKTOPCKUU.

MecrTo gucuuniauHel B CTpyKType Ol

B cooTBeTCTBUM C y4eOHBIM IIJIaHOM TOCy[lapCTBEHHAs UTOTOBas aTTeCTalUs
IIPOBOJIMTCSI B KOHIIE IIOCIETHEro roma o0yueHnusi. IIpu yCI0BUM YCIIEITHOTO
IIPOXOXKOEHUS BCEX YCTAHOBJIEHHBIX BUOB UTOTOBLIX aTTECTAIIMOHHBIX UCIIHITAHUH,
BXOMSIIIIMX B UTOTOBYIO I'OCYOAPCTBEHHYIO aTTECTAIINIO, BHITYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIAS KBamu(UKaIus.

TpeﬁoBaHI/IH K pe3yJibTaTdM OCBOEHU S

[Tporpamma I'MA HampaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00yYarOIIUMUCS
o0pa3oBaTeNbHOM TPOTPaMMbI ¥ CTEIIEHU OBTANeHUS CIEOYIOIMIUMU
npodeccruoHanbHEIMU KoMIieTeHIusAME (I1K):

B cootBetcTBuU ¢ OPT'OC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
OJId pellleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHMUS M UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeICTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIBI ITOMCKA, XPaHeHus1, 00pa00TKHU, aHaIu3a U MPeICTaBIeHNS B
TpedyemoM popmaTe HHGOPMAIIUK U3 PA3IMYHBEIX UCTOYHUKOB 1 0a3 JAHHBIX, COOIIOmAs IPH
3TOM OCHOBHBIe TpeOoBaHus HHGOpMaIuoHHOU Oe3onacHoctu (OITK-3)

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JISI pellleHus 3amay npodeccruoHanbHol gestenbHocTd (OITK-4)

- Crioco6eH pa3pabaThBaTh alTOPUTMEL U KOMITBIOTEPHbIE ITPOTPAMMEBI, TPUTOTHEIE [ITIS
npaktuyeckoro npuMmenenus (OITK-5)
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- Cnoco0eH CTPOUTH MPOCTenIme Gu3ndyecKre 1 MaTeMaTH4eCcKue MOge IpuOopoB, CXeM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3JIEKTPOHUKHU PA3IUYHOr0 PYHKIMOHATIBEHOTO
Ha3HAYeHMs, a TakKXkKe HCI0/Ib30BaTh CTAHOAPTHLIE TPOTPAaMMHEIE CPEICTBa UX KOMIIbIOTEPHOT'0
MmonenupoBanus (ITK-1)

- CriocoGeH apryMeHTUPOBAHO BEIOMPATh U PEan30BhIBaTh Ha IPaKTuKe 3(pPeKTUBHYIO
MEeTOOUKY 3KCIIePUMEHTAIbHOT'0 UCCIIEOBaHUS ITapaMeTPOB ¥ XapaKTEePUCTHUK IIPUOOPOB, CXEM,
YCTPOMCTB ¥ YCTAHOBOK 3JIEKTPOHUKU ¥ HAHO3IEKTPOHUKHU PA3IUYHOI0 PYHKIMOHATIBEHOTO
Ha3HaueHnusa (I[1K-2)

- Crioco6GeH BHIMIONMHATH pacyeT U MPOEKTUPOBaHKEe 3JIEKTPOHHBIX TPUOOPOB, CXEM U YCTPOUCTB
Pa3nu4YHOro PyHKUKMOHAIbHOTO Ha3HaYeHUs B COOTBETCTBUM C TEXHUUYECKHAM 3aJaHueM C
HCIIOIb30BaHUEM CPENCTB aBTOMaTH3alnuu npoektupoanus (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMBIX ITPOEKTOB U
TEXHAYECKON NOKyMEeHTalluM CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U APYTMM HOPMAaTHBHEI
nokyMeHTaMm (I1K-4)

- Crioco6GeH OCyIIeCTBISATh MIOKMCK, KPUTUYECKHY aHANTM3 ¥ CUHTE3 HH(DOPMALUK, TPUMEHSITh
CHCTEMHBIN TIOMXOI [ITIST PEIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompeensiTh KPyT 3ajayd B paMKax [TOCTABIEHHOM I U BHIOMpPATh ONTHMaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCSI PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE ¥ Peaiu30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy 1 UHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- Crioco6eH BOCIIpUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMAIIbHO-
HCTOPUYECKOM, 3TU4eCKOM U punocodhckom KoHTeKcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAUBaTh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

- Crioco6eH moaepKuUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHOHN COITMaIbHOM U MpodecCroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM KM3HU U B MPO(PeCCHOHATLHON
mesTeNbHOCTH Oe30TacCHbIe YCIIOBUS KU3HENeATeIbHOCTH [IJIsi COXPaHEeHUs IIPUPONHON CPe[bl,
obecIieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIE IIPU YTPO3€ U BOSHUKHOBEHUN
Ype3BbIYaWHBIX CUTyallnil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBEIE SKOHOMHYECKHE PEIeHUs B PA3JIMYHBIX 00/1aCTsIX
xusnegesatensHoctu (YK-9)

- Cnoco6eH ¢hopMUPOBATh HETEPIUMOE OTHOIIEHHE K IMPOSIBIEHUSIM 9KCTPEMH3Ma, TePPOPHU3Ma,
KOPPYILKXOHHOMY ITOBEJIEHUIO U IIPOTUBOMIEHMCTBOBATh UM B IIPO(EeCCUOHATbHON AesITeIbHOCTH
(YK-10)

CopepxaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBaMu(UKaAIMOHHON PabOTh

OG6r111ast TPYIOEMKOCTD MU CHUIIIUHBL

216 gac(oB), 6 3ET

125




