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IIporpamma JUCHMIUIMHEL "DIEKTPOTEXHUKA U 3IeKTpoHUKa"; 12.03.04 "BruorexHuyeckue CUCTEMBI M TEXHOJIOTUH" .

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy aucHMIUTHHEL pa3padoTai(a)(u): gomeHT, K.H. (1oueHT) TopruH B.A. (Kadenpa pamuodusuku, Beicrias 1mkoma
KnOeppU3MIECKUX CHUCTEM U NMPHUKJIaJHON 1eKTpoHuKH), Vladimir. Tiourin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

OO6yyarnmuiicss, OCBOUBIINI UCIUTUIAHY (MOIYJIb):
IloJokeH 3HATh:

- IPpUHIUII HeﬁCTBHH 9JIEKTPOHHBIX KOMIIOHEHTOB;

- MATEMATUICCKUE MOJECJIN DJICKTPOHHBIX KOMIIOHEHTOB, a TAKXK€ INOCTPOCHUE SKBUBAJICHTHBIX CXEM JI PA3JIMYHBIX
PEKUMOB pa6OTI)I;

- 0COOEHHOCTHU pacyéTa y3/I0B JIEKTPOHHBIX YCTPOMCTB.

HomkeH yMeTs:

MaTeMaTH4ecKH ONMCHIBATh (PM3UYECKUE TIPOLIECCH], MPOMCXOASAIINE B 3JIEKTPOHHBIX YCTPOHCTBAX;
- Ha OCHOBE aHaJIu3a 0COOEHHOCTE! MUKPOIJIEKTPOHHBIX IPUOOPOB IPABIILHO BRIOMPATh IEMEHTHYIO 0a3y [l IOCTPOESHUS
arnmaparypsl;

IloyokeH BlIajeTh:

METOJJaMH aHAJIN3a U CHHTE3a JIEKTPOHHBIX YCTPOKCTB C y4ETOM OCOOEHHOCTEN padOThI MOJTYIIPOBOHUKOBBIX TPUOOPOB 1
MHKPOCXEM B Pa3JIMUHbIX PEXUMAX M YACTOTHBIX JMalla30HaX UX PUMEHEHHSI.

- HABBIKAMK PabOTHI C yUeOHOW 1 HAyYHOU JINTEPATYPOM.

,HOJ'DKCH AE€MOHCTPUPOBATDH CIIOCOOHOCTDh Y TOTOBHOCTb:

CIIOCOOHOCTh COBCPIICHCTBOBATH U MOBBIIATH cBOI I/IHTCHHCKTyaHbHLIﬁ n O6HICKyIIbTyprIﬁ YPOBEHb

CMOCOOHOCTh CAMOCTOSTEIHHO MPUOOPETATH C MOMOIIBI0 MH(POPMAIIMOHHBIX TEXHOJOTUI U MCIIOJIb30BATh B MPAKTUYECKOM
AEATEJIbHOCTHU HOBBIC 3HAHUA U yMCHI/IH, B TOM YUCJIE€ B HOBBIX O6HaCT$[X 3HaHP[I7i, HETTOCPEACTBEHHO HE CBA3AHHBIX CO
chepoii gesaTenbHOCTH

CITOCOOHOCTH MPOhECCHOHAIBHO IKCIUTyaTHPOBaTh COBPEMEHHOE 000pyJOBaHHE M IPUOOPHI

2. Mecto guctumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHast qucruIuivHa (MOAYJIb) BKodeHa B paszaen "B1.0.16 ducuuriuasl (MOayM)" OCHOBHOM NMPpOoecCHOHANbHON
obpazoBarenbHOl nporpammsbl 12.03.04 "BrotexHuueckue cucteMsl U TexHosioruu (MeauiHckas Tomorpadust: pusryeckue
NPUHIMITBL ¥ TpUOOpOCcTpoeHne)" n oTHOCUTCs K oOsi3arenbHou yactu OITOIT BO.

OcBauBaercs Ha 2 kypce B 4 cemecTpe.

3. O6'beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO pa0oTy 00y4amIuxcs ¢ npemnojasaTeieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsACT 6 3a4eTHHIX(bie) euHuIl(bl) Ha 216 daca(oB).

KonraktHast padota - 108 yaca(oB), B TOM 4ucIIe JieKIuu - 32 daca(oB), pakTHUeCKue 3aHATUs - 36 yaca(oB), 1abopaTtopHbie
padotsl - 40 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padoTa - 63 yaca(oB).
Kontpons (3auér / 3x3amen) - 45 daca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI IMCLIUIUTHHBL: SK3aMeH B 4 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHHUIINHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. CoGcTBEHHBIE 1 TIPUMECHBIE

1. [mOMyNPOBOJHUKHU. DJIEKTPOHHO-ABIPOYHBII 4 2 0 2 0 0 0 4
TIepexo.
Tema 2. ITonynpoOBOJHUKOBBIE UOIBI. 4 2 0 2 0 4 0 4
3. |Tema 3. bunonsapHsIil TpaH3UCTOP. 4 2 0 2 0 4 0 4

Tema 4. PopmanbHas U pu3MUecKas
4. [3KBUBaJIEHTHBIE CXeMbI OUIOJISIPHOTO TpaH3ucropa. [ 4 2 0 2 0 0 0 4
WX [apaMeTpHl .

5. [Tema 5. IloneBble TPaH3UCTOPSIL. 4 2 0 2 0 4 0 4

6. Tema 6. YcunurenbHble yerporictBa. OOiiue 4 > 0 > 0 4 0 4
BOIIPOCHI.
Tema 7. KJ1accHl yCwieHUs, 00ecriedeHre BHIOOpa

7. |paboueit TOUKH, ITyMbl B ycuiuTessx. Kinacest 4 2 0 2 0 0 0 4
YCHJICHHUSI.

8. Tema 8. uddepeHInanbHbI yCHITUTEND. 4 > 0 > 0 0 0 4
Ycnnurens MOIITHOCTH

9 Tema 9. OtpuniatenbHble 0OpaTHBIE CBSI3U B 4 2 0 2 0 4 0 4
YCHJIUTEJISX.
Tema 10. DneMEHTH MUK POJICKTPOHUKH.

10. |AHastoroBsie ycTpoicTBa. OneparoHHBIA 4 2 0 2 0 4 0 4
YCHJIUTETb

11. Tema 11. ®yHKIMOHANBHbBIE YCTPOIICTBA HA OCHOBE 4 2 0 2 0 0 0 4

OIEPATMOHHOI'O YCUJIUTEIIA

Tema 12. ['eHepalyisi 3IEKTPHUECKUX KOTEOAHU.

12. [CenepaTopbl CHHYCOMAATBHBIX KOJIEOAHHI. 4 2 0 2 0 4 0 4
13.|Tema 13. PenaxkcalimoHHbIE TeHEPATOPHI 4 2 0 2 0 4 0 4
14 Tema 14. DeMeHTbl MUKPO3JIEKTPOHUKHU. 4 2 0 > 0 0 0 4

" |lucppoBBIe yCTPOICTRA.

Tema 15. TTJI-noruka. ®yHKIMOHAJIbHBIE
15. lycrpoiictBa Ha ocHoBe TTJI-noruku. 4 1 0 2 0 4 0 4

16. Tema 16. Tpurrepst, CI4eTINKH, pETUCTPHI 4 1 0 > 0 0 0 1

1 0 2, 0 4 0 1

Wﬂ"lﬂ?ﬂ Aepexon:
1 " OHHO=-ABIPOIHOTO TICPCXOAa Korraxt 6135;1-11 leuBUbU,L ru/u\.O !

Bur WIOIHI/Iﬁ KOHTaKT. He BbIHpHMIIHIOHII/Iﬁ KoHTak1.B cob TBERIPIOM [[TOJIHIIPOBOIHIEE NIEPEXQI JIEKTRPHOB 3 B@HCHTHOI%:;
30HpI B 30HY IPOBOAMMOCTHU BO3MOKECH IIPHU JOCTAaTOYHO i BeJTMY1HE SHCPIHH, KOTOpad IMOABOINTCA U3RHE (Hanpv MCDp, ITpA
OHpe}IGHCHHOﬁ BEJIMYUHE HATIPSKEHHOCTH DJIEKTPUYECKOT'O IT0JIsA, CUJIBI CBETA, SHEPIUU TEILIA U T.H.). Ha mecte 9JIEKTPOHOB,
NepemeqIunx B 30Hy ITPOBOANMOCTH, B BaJIEHTHOH 30HE 06pa3y10TcsI OBIPKH. SHCKTPOHPOBO)IHOCTL COOCTBEHHBIX
TIOJTYITIPOBOAHUKOB HOCUT SHCKTPOHHLIfI XapakTep, T.€. ABJIACTCA JIEKTPOIPOBOAHOCTBIO N-THIIA. 910 00BACHAETCH TEM, 4TO
Sq)q)CKTHBHaH Macca ObIpKHA OoJIbLIE 9(1)(1)6KTI/IBHOI‘/JI MacCCBhI JIEKTPOHA , B PE3YJIbTATE YETO JIEKTPOHBI IIOJBUKHEE
,HblpOK.BOJILT-aMHﬁpHaH XapaKTEpUCTHUKA. HapaMeprI SJIEKTPOHHO-ABIPOYHOI'O IIEPEXOIA. KoHrakTt METAJI-TTIOJTyITIPOBOJHUK.
BI)IHpHMJIHIOHII/Iﬁ KOHTaKT. He BbIHpHMIIHIOHII/Iﬁ KOHTAKT.

dPJAR Y] VTR cl dPJdlV, IUD

Tema 2. IloJiynpoBOJHUKOBBIE JUOIbI.
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OCHOBHbBIE THITHI AUOJO0B, UX NNAPAMETPBI U XapaKTEPUCTUKH, HpI/IMeHCHI/Ie.HOHprOBOHHI/IKOBHM JHUOJOMHAa3bIBAIOT
HOJ'[yl'IpOBOJlHI/IKOBHﬁ l'[pI/I60p C OJHUM P-N-MepexoaoM U ABYMS BbIBOJAMHU, B KOTOPOM HCIIOJIb3YIOTCA CBOKCTBa nepexoaa.

BeInpsiMUATEIbHBII MTOTYIIPOBOTHUKOBBIH MO/ — TTOJYIIPOBOAHMUKOBHIN TUO/, TIpeTIHA3HAYESHHBIN IS BHITPSMIICHHS
MIEPEMEHHOT0 TOKa.

[TomyTpoBOTHUKOBHIN CTAOMIMTPOH -TIOJYTIPOBOAHUKOBBIN M0, HAIIPSIKEHHE HA KOTOPOM B 00JIACTH 9JIEKTPUIECKOTo Mpodost
cJ1ab0 3aBHUCHT OT TOKA M KOTOPBIN CITyKUT AJIs1 CTAOMIIM3alK HANIPSIKEHUSL.

TyHHETBHBII AUO[ -MIOTYIIPOBOJHUKOBBIH U0/ HA OCHOBE BHIPOKAEHHOTO MOJTYIPOBOJHHUKA, B KOTOPOM TyHHENBHBIHN 3(PheKT
MIPUBOJMT K IOSIBJICHUIO Ha BOJIBT-aMIIEPHBIX XapaKTEPUCTUKAX MPH MPSAMOM HANPSKEHUH YYacTKa ¢ OTPULIATEIbHOM
v depeHIaIbHON JIEKTPIYECKON MPOBOMMOCTBIO.

Tema 3. BunoasApHbIil TPaH3UCTOP.

VCTpOiCTBO M IPUHLMI AEHCTBUS OUIIONSAPHOro TpaH3ucTopa. CriocoObl BKIIOUSHUS U pexiMBbl paboTel. BAX Gumnossipaoro
TpaH3uCcTOpa. BUMoNsSpHBIA TPAaH3HCTOP - TPEXIIEKTPOIHBII HOIYIPOBOJHUKOBBIN IPHOOP, OAWH U3 THIIOB TPAaH3UCTOPOB. B
TIOJTyTIPOBOTHUKOBOM CTPYKType c(hOpMHUPOBaHBI JBa P-N-TIEPEX0a, EPEHOC 3apsiaa yepe3 KOTOpbIe OCYIECTBISETCS
HOCHUTEJISIMU JBYX TOJIIPHOCTEH - SJIEKTPOHAMHU U ABIPKaMu. FIMEHHO 109TOMY IpUOOP MOJTy4YrII Ha3BaHKUe "OUIOJAPHBIA" (OT
aHry. bipolar), B oTm4me ot 1MoJieBoro (YHUMOJISPHOTO) TPAH3UCTOPA. Y CTPOKMCTBO M MPUHLIMII IEUCTBHUS OUITOISIPHOTO
TpanzucTopa. CriocoObl BKIIOUEHHUS U pexXUMbl padoTel. BAX 6unosnspHoro tpansucropa. [Ipumenenue.

Tema 4. ®opmanbHas u (pU3NUYECKasi IKBHBAJEHTHbIE CXeMbl OHIOJSIPHOTO TPAH3HCTOPA. X NapaMeTPHI .

h-nrapameTphl GUIONIIPHOrO TpaH3UCTOpa. DKBHUBaJIEHTHasI cxeMa B h-mapamerpax. YacToTHbIe 3aBUCUMOCTH
h-napameTtpos.[1oeBoit TPaH3KUCTOP - 3TO MOIYIPOBOAHUKOBBIN TTIOJHOCTHIO YIIPABIISAEMBIH KJTIOU, YIPaBJIsSEeMbIi
3JIEKTPHUUECKUM MO0JIeM. DTO ITIaBHOE OTINYME C TOYKH 3PEHUSI TPAKTUKU OT OUIOJISIPHBIX TPAH3UCTOPOB, KOTOPHIE
YIIPABJISIOTCS] TOKOM. DJIEKTPUIECKOE IT0JIe CO3/aeTCsl HANPSKEHUEM, TIPUIIOKEHHBIM K 3aTBOPY OTHOCHTEJIBHO MCTOKA.
INonsipHOCTH YIpaBIAIOIIETO HATIPSDKEHNS 3aBUCHT OT TUIA KaHasa TpaH3ucropa.Kiaccudukanms nojaeBsx TpaH3NCTOPOB.
YCTpoRCTBO M PUHIMIT AEHCTBHS MTOJIEBOTO TPAH3KUCTOPA C YIPABJIAIOMNM p-n TepexogoM. CTaTudecKre XapaKTepUCTHKY 1
napa-MeTpsl Tpanzuctopa. MAII-tpansucropsl. [lpumenenue.

dusnyeckast [1-o6pa3Hasi ruOpuIHas SKBUBAJICHTHAsI cxeMa J[)KUakoJeTTo.
Tema 5. IloneBbie TPAH3UCTOPHI.

[ToneBoil TpaH3UCTOP - ITO MOTYIPOBOJHUKOBBIH MOJHOCTHIO YIIPABIISAEMBIH KJTI0Y, YIPABISEMBIH 3JEKTPUUECKUM TOJIEM. DTO
IJIaBHOE OTJIMYHME C TOUKU 3pPEHHUsI TIPAKTUKY OT OUIOJISIPHBIX TPAH3UCTOPOB, KOTOPBIE YIIPABJISIIOTCS TOKOM. DIIEKTpUYECKOe
T0JIe CO3JAeTCs HaNpsKeHUEM, MPHIOKEHHBIM K 3aTBOPY OTHOCHTENIBHO UCTOKA. [10JIApHOCTD yIIPaBIIAIOIEro HAPSIKEHUS
3aBHUCHT OT TUIA KaHaja TpaH3ucTopa.Kimaccugukanys nojaeBsx TpPaH3UCTOPOB. Y CTPONCTBO U MPUHILMI ACHCTBUSA OJIEBOTO
TPaH3UCTOpa C YIPABJSIOLM p-n nepexogoM. CTaTUdecKre XapakTepUCTHKH U apa-MeTphl TPaH3UCTOPA.
MJII-Tpanzuctopsl. IIpumenenne. Knaccupukanus noneBsx TpaH3UCTOPOB. Y CTPOMCTBO U MPUHLIMI JEHCTBUS MTOJIEBOTO
TPaH3UCTOpa C YIPABJISIOUIM p-n nepexogoM. CTaTudecKkre XapakTepUCTHKY U Tapa-MeTphl TPaH3UCTOPA.
MJIII-TpaH3ucTOopsl.

Tema 6. Y cuanreabnbie ycrpoiicrsa. O61iye BOnpocsl.

V'V HazpiBaeTcsl YCTPONCTBO, MpeHa3HAYEHHOE IS MOBHIIIEHH (YCHIIEHHST) MOIIIHOCTH BXOJHOTO CHTHAaJA. Y CUIIeHHe
MIPOMCXOJUT C MOMOIIBI0 AKTUBHBIX JIEMEHTOB 32 CUeT MOTpeOIeH s MOIIHOCTH OT UCTOYHMKA NUTaHus. B YV BxogHoi
CHUTHAJI JIMIIb YIPaBJIsIeT Nepeaayell SHepruy UCTOYHUKA MMUTAHUS B Harpy3Ky.

B kauecTBe aKTUBHBIX 3JIEMEHTOB Yallle BCEro MPUMEHSIOTCSI TPAaH3UCTOPBI, Takue Y'Y MPHUHATO Ha3bIBATh
MOJIyIIPOBOJHUKOBBIMMU, UM TpaH3ucTopHbIMU. Kiaccudukanus ycumurtenei. [lapameTpsl U XapaKTepUCTUKU yCHITUTENIEH,
K03(phULIMEHT yCUIIEHUs], YaCTOTHBIE U HeJMHelHble nckaxeHus, KI1I, BxoaHoe u BeIxogHOe conpotusiienus. Kiaccudukanus
yeunuteneit. [lapameTpsl U XapakTepUCTHKH yCHIIUTENIEH, KO3((ULMEHT YCUICHH, YACTOTHBIE M HEJTMHEHHbIE NCKAKEHHMS,
KIIJI, BXOOHOE U BBIXOJHOE CONPOTUBJICHHUS.

Tema 7. ki1acchl ycuiieHusl, o0ecnedeHne BbI6opa padodeii TOUYKH, IIyMbI B yemimTesax. Kiaccsl yennennsi.
A, B, C, D u npomesxyTounslii kjacc AB.

Knacc A - 310 pexkum padoThl YCHUITUTENBHOTO 3JIeMEHTA, TIPH KOTOPOM TOK B BHIXOJJHOM IIEIH IMPOTEKAET B TEUCHUE BCETO
neproja BXOJHOTO cUrHauia. [IpenmyIiecTBOM YCHINTENbHOTO KacKaja Kiacca A sIBISIETCS TO, YTO PU HEM BO3HHUKAIOT
MHUHUAMAJTbHBIE HeTMHelHble nckakenus. OnHako KITJ kackanga 1) = Pex/PO Huskuii - menbine 50%. C yyeToM 3T0r0 Kiacc A
UCTIONB3YEeTCS1 B OCHOBHOM B KaCKa/laX MPEABAPUTEILHOTO YCUIICHUSI.

Kiacc B - 910 pexum paGoThl yCHIIUTEIBHOTO JIEMEHTA, IIPH KOTOPOM TOK Yepe3 Hero MpoTeKaeT B TeUSHUE ITOJIOBUHBI
Nepro/ia BXOJHOTO CUTHaANA. DTOT MPOMEKYTOK BPEMEHH XapaKTepU3yeTcsl yIJIoM OTCeUKH O (BbIpaxkaeTcst Brpagycax,
pammanax). Ilpu uneansHOM pexume Kiacca B 6 = 11/2 UTOK Yepe3 yCHINTENbHBINA JIEMEHT MIPOTEKAeT B TEUCHUE ITPOMEKYTKA
BpeMeHH 20. M3-3a HeNMMHEWHOCTH HaYaJIbHBIX Y4acTKOB BAX TpaH3MCTOPOB (hopMa BEIXOJHOTO TOKA MPU MAJIBIX 3HAYCHHUSIX
CYILLIECTBEHHO OTJIMYaeTCst OT (POPMBI TOKA, KOTOpasi Obla Obl [TPH MOJHOCTHIO JiHeHON BAX tpan3ucropa. Knacec B
WCTIOJIB3YIOT B ABYXTaKTHBIX BBIXOJHBIX KacKajax B CBs3U ¢ nopbieHHbIM KITJL ¥ Tpy yc10BUM HEKPUTUYHOCTH KacKaa K
HEJIMHEWHBIM CKaKEHUSM.

ITpomexyTouHbIi Ki1acc AB UCMONB3YIOT B pexXUMe, KOT/Ia YroJl OTCEUKU 0 HECKOJIbKO OObIIIe Tt/2, Y4TO MO3BOJISIET "0TCeUD"
HavabHble HenrHeHocTH BAX mpy ycusieHnr BXOIHOTO CUTHAJIA ¥ TEM CaMbIM CHU3UTH HEJIMHEIHbIE NCKAKEHHS B
JBYXTaKTHBIX BBIXOJHBIX Kackagax. OmHaKko mpu 3ToM Heckoabko cHmkaercss KITJI otHocutenbHO Kitacca B.
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Knacc C - 310 pexum paboThl yCHIIUTEILHOTO 3JIEMEHTa, PU KOTOPOM TOK Yepe3 HEero MpoTeKaeT B TeUSHHE IIPOMEKYTKa
BPEMEHU, MEHBIIIETro MOJOBUHBI IIEpHO/Ia BXOJHOIO CUrHaa, T.e. Ipu 0 < /2. Tok nokos npu 3toM paseH Hymo. Kinacc C
WICTIOJIB3YIOT B MOIIIHBIX PE30HAHCHBIX YCUIIUTENSAX, B KOTOPBIX Harpy3Koi siBisieTcs: pe3oHaHcHbI LC-KOHTYp, HanpuMep, B
PaJIMOJIOKAMOHHBIX CTAHIMSAX JJIS1 YBEINYEHHUs JJIbHOCTY JIECTBUSI.

Kiace D - aT0 pexum, mpu KOTOPOM YCUIUTEIIBHBIN 3JIEMEHT HAXOAUTCS TOJNBKO B IBYX COCTOSIHUSX: WU MTOJTHOCTBIO OTKPHIT U
HMeeT MaJloe IEKTPUIECKOEe COMTPOTUBIIEHHUE, WU MTOJHOCTBIO 3AKPBIT M €r0 3JIEKTPUIECKOE COMPOTUBJIEHHE BENUKO. TakuM
o0pa3oM, kjacc D sBisieTcs KII04eBbIM PeXUMOM YCUIUTENIBHOTO 9JIeMEHTa, paccMOTpeHHoM Bbiile. Kiacec D obecrieunBaet
MakcuMaibHbIi K11 TpaH3ucTOpHBIM ycrumuTelbHBIM KackagaM.Kitaceol yennenust. Pabodast Touka, ee 3aiaHue.

Tema 8. /Incp pepeHnuanbHbli yCHIUTENb. Y CHJIHTEb MOITHO CTH

NneanpHblii auddepeHnnansHblil yeunuTeb. Pexxum 1o nocTosHHOMY TOoKy. BxonHoe conpoTuBienue s
JuddepeHIraIbHOro U cuHdasHoro curnanos. KoagdpuuuenT ycunenus auddepeHuaibHOro U cuHpa3Horo
curHasoB.uddepenimanbHbiii yeuaurens (1Y) oTHocuTcs K paspsagy ycuiurenei no-

crostHHOrO ToKa (YIIT). VIIT cnyxat 1jist ycuieHrsl MEJJIEHHO MEHSIOLIUXCS CUT-
HAJIOB WU CUTHAJIOB, 3HAUEHUE KOTOPBIX MOCJIe U3MEHEHUsI OCTAETCs CKOJIb YIO/I-
HO j1oiiro. HukHsist pabouas yacrora ycunurenst fu = 0, a BepXHsist onpe/iesisieTcst
Ha3HAYCHUEM YCUIIUTEIS U YCIIOBUSIMU €r0 PAaOOTHI.

VIIT mupoko MpUMEHSIOTCS B U3MEPUTEIIbHBIX YCTPOICTBAX, B CHCTEMAaX aB-

TOMATHUYECKOTO PEryJIMPOBaHus, B pa3inuHbIX crabunmsaropaxlneanbubiii quddepeHanbHbi yeuauTesb. Pexum no
MOCTOSIHHOMY TOKY. BxogHoe conpotuBienue ajs auddepeHmaibHoro u cugaszHoro curHanoB. Koadgunuent ycuneHus
JuddepeHIaIbHOTO U CUH(A3HOTO CUTHAJIOB.

Tema 9. OTpunaTeIbHbIE 00PaTHbIE CBA3U B YCHJIMTEJISIX.

Oomwe nonoxenus. Onpenenenue. [lonoxurenbHble U OTpULATEbHBIE 0OpaTHBIE CBA3M. [lapasuiesnbHble ¥ HoceJoBaTebHbIE
OOC. OOC no Hanpsixenuio 1 Toky. Bisinne OOC Ha OCHOBHBIE XapaKTepUCTUKU ycuauTess. OOpaTHOM CBSI3bIO B
YCUIIMTEJIAX HA3bIBAIOT ITOAAYy YaCTU UJIM BCETO BHIXOAHOI'O CUTHAJIa YCUJIUTEJIS Ha €T0 BXO/. Ha puc 1 I/I306pa)KCHa
CTPYKTYpHAsl CXeMa yCHJIUTeNIs ¢ 00paTHOM cBs3bl0.O0mMe nosoxenus. Onpenenenue. [lonoxurenbHble 1 OTpULIATEIbHBIE
obparnbie cBsa3u. [lapayenbhbie 1 nocnenoarenbHsie OOC. OOC no HanpsikeHuio U Toky. Biusaue OOC Ha OCHOBHBIE
XapaKTEPUCTUKU YCUIIUTEIIA.

Tema 10. DiieMeHTHI MEKPO3JIeKTPOHUKH. AHAJIOT0BbIe yCTPoiicTBa. OnepanuoHHbIi yCHINTEIb
OCHOBHBIE XapaKTePUCTHKH ONEPALIMOHHBIX YCHIIUTENEH.

BHyTpeHHsIs1 1 BHEIHSIST KOPPEKIKs. Y CTONYMBOCTD ONIEPAllMOHHBIX YCHIMTENIEH C OTPULIATEIbHON OOPATHOM CBSI3BIO
YcroitunBocTh yeusmtens Ha 6aze OV npu emkocTHOM Harpyske [ToHsTHE aHAMOroBoi MUKpocxeMsl. TexHOIoTHs
M3rOTOBJIEHHSI AaHAJIOTOBBIX MUKpocxeM. Ha-3HaueHre aHaIoroBbIX MUKPOCXEM, MX OCOOEHHOCTH.

Tema 11. ®yHKIHOHAJIbHbIE YCTPOHCTBA HA OCHOBE ONEPAIMOHHOI0 YCUJIUTEJISI

Nuterparop. Juddepenuuarop. Cymmaropst u Berautatea.Ha ocHoBe OY cTpodT (hyHKIMOHAIBHBIE Y3IbI A7 BHITOJTHEHUSA
pa3INYHBIX MaTEMATUYECKUX onepauuil (puc. 5.4): moBTOpUTEb (@), BBIXOJHOM CUTHATI KOTOPOTO MPAKTUYECKU PaBEH
BXOJIHOMY, HHTErpaTop (0), BLIXOJHOW CUTHAJI KOTOPOTO IPOINOPIIMOHATIEH MHTETpaly 10 BpEMEHH OT €r0 BXOJIHOTO CUTHAJa,
1 depeHmaTop (B), BBIXOAHOH CHTHAJI KOTOPOTO MTPOIOPLIMOHAIEH TPOU3BOJHON OT €ro BXOAHOIO CUTHaJIA, M30MpaTesbHbIN
ycHIMTeNb (T), YCHUIMBAIOIINKA BXOAHON CHTHAJI B Y3KOH MOJIOCE YacTOT, CYMMATOp (1), BBIXOAHOE HAlpshKeHHEe KOTOPOTO PaBHO
VHBEPTUPOBAHHOI CyMMe BXOJIHBIX HamnpskeHuil, 1 ap.Murerpatop. Juddepenipatop. CyMMaTOpPHl ¥ BEIYUTATEIH.
Kommnaparopsr.

Tema 12. I'enepanus 3J1eKTpHYECKHX KoJiedanmii. 'eHepaTopsl cHHYCONIAILHBIX KOJI€0aHUIl.

OcHoBHble onpezienenus. [IoHsATHe aBTOKOIe0aTeIbHON CHCTEMBI, YCI0BUS OataHca (a3 u 6anaHca aMiuuTya. ['eHepatopsl
cuHycouanbHbiX KojiebaHuit: RC -reneparopsl u LC-reHepaTophl.Ipoliecc MpeoOpa3oBaHusl pa3IMuHbIX BUIOB JIEKTPUUECKON
SHEPruy B SHEPIUIO JIEKTPUUECKUX (IEKTPOMArHUTHBIX) KoneOanuil. Tepmun "T. 3. K." npumeHsieTcsi 0ObIYHO K KOJIeOaHUsAM
B /IMANa30He PaIMovacToT, BO30YK/IaeMbIM B YCTPOUCTBAX (CUCTEMAaxX) C COCPEJOTOUSHHBIMU MapaMeTpamu (EMkocTbio C,
MHIYKTUBHOCTBIO L, conpoTusnennem R), rae anekTpuueckre 1 MarHUTHBIE OIS IPOCTPAHCTBEHHO pasfeieHsl. [1pu nepexone
K Oosiee BhicokuM yactotam (CBY u ontuueckuil auana3oH) ajist BO30yxkAeHHsI KOJIeOaHUI HEOOXOIMMbI CUCTEMBI C
pacrpees€HHbIMU Mapamerpamu. B 3ToM ciiydae roBopst 00 3JeKTpOMarHuTHbIX Kostebanusx. Tepmun "T. 3. K.", Kak
MIPaBIJIO, HE IPUMEHSETCs], KOrJa pedb UAET O MOJIydYEeHUN IEPEMEHHBIX TOKOB IPOMBIIIIEHHBIX YacTOT, OTy4aeMbIX C
TTOMOIIBIO JTEKTPHUECKUX MAIIUH (CM. [ eHepaTop 3/1eKTpoMaInHHbIN, [IepeMeHHOro TOKa reHepaTop).

I'. 3. K. ocyecTBIIsIETCST OOBIYHO JIMOO MYTEM NMPeoOpa3OBaHMs SHEPTUH UCTOUHUKOB MOCTOSIHHOTO HANPSDKEHU ST TIPH TIOMOIIH
3JIEKTPOHHBIX MPUOOPOB (BaKyyMHBIX, ra30pa3psiIHbIX ¥ TBEPAOTEIBHBIX ), TMOO0 MyTEM MpeoOpa3oBaHus EPBIYHBIX
3JIEKTPUUECKUX KOJIeOaHNi B KojieOaHusl TpeOyeMol 4acTOThl 1 (pOpMBbI (TTapaMeTpUUYECKHil TeHepaTop, KBAHTOBBII
re"eparop).OcHoBHbIe onpeeneHus. ITonaTue aBTokosedaTebHON CUCTEMBL, yCIoBUA OataHca (a3 u OajlaHca aMIUIUTY .
I'eneparopsl cunyconanbHbix kKosedanuii: RC -renepatopsl u LC-renepatopsl.

Tema 13. PesiakcaiiuoHHble reHEPaTOPbI
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[punun paGoThl penakcaioHHOTo TeHepaTopa OCHOBAH Ha IOBE/IEHNH (PU3NYECKOI CHCTEMBI, BO3BPAILAIOIIEHCS K
PAaBHOBECHIO NIOCJIE TOTO, KaK OHO Hapylmrcs. To ecTs, AMHaMHUYecKast CUCTEMaA B BUJE TeHepaTopa, HENPEPHIBHO PacCEUBAET
CBOIO BHYTPEHHIO 3Hepruio. OObIYHO CHCTEMa BO3BPAIIAETCsl K CBOEMY €CTECTBEHHOMY PAaBHOBECHIO, OIHAKO, KaXIBIH pas,
KOI'[]a OHa JOCTUTraeT HEKOTOPOro Opora, HaXOAAIIErocs A0CTaTOYHO OJIM3KO K PABHOBECHOMY COCTOSIHHMIO, MEXAHU3M PaOOThI
coo0IIaeT el JONOJHUTENbHYIO SHepruio. TakuM 00pa3oM, OBeJeHIe reHepaTopa XapakTepru3yeTcsl JUIMTEIbHBIMU TIEPUOAaMHU
paccerBaHMsI SHEPIUH, CO CIIENYIOINMH 38 HUIMH KOPOTKUMH UMITyJIbcaMu. [leproj kosebaHuii 3aBUCUT OT BpeMEHH, KOTOPBIH
HEOOXOJUM CHCTEME, UTO OBl YCIIOKOUTCS 1OCIIe HaXOXKAEHHsI B BOSMYIIEHHOM COCTOSIHUHM JI0 TIOPOT'a, [P KOTOPOM
IIPOU30HIET clenylolee BO3MyILeHUe. I eHepaTophl pelakCalOHHOTO TUIIA: MyJIbTUBUOPATOP, OJIOKUHI-TeHepaTop,
I'JIMH.I'eHepaTopsl peslakcallMoOHHOTO TUMA: MYJIbTUBHOpaTop, 6;10kuHr-reneparop, ['JIMH.

Tema 14. DnemeHTH MUKPO3JeKTpoHuku. [{ludpoBbie yecTpoiicTBa.

Knacce HUHTErpaJIbHbIX MUKPOCXEM. Cas13b MMPOU3BOAUTEJIbBHOCTH, 9dKOHOMUYHOCTU U HOMCXOYCTOI;'I‘IHBOCTH C TEXHOJIOTHUEH U
cXeMou r[pI/I60pa. TexHonornyeckre OCHOBHI MUKPO-2JICKTPOHUKU. IloaroroBuresibHbIE orepanuu. SOnuTakcus. TepMI/I‘-IeCKOC
OKHCJICHUE. JICFI/IPO-BEIHI/IC. TpaBHCHI/IC. Texnuka macok. HaHeceHrne TOHKUX TJIEHOK. MeTamm3anusi. C60p0‘~IHBIe orepanuu.
TexHonorus TOHKOIJIEHOUHBIX FI/I6pI/I)]HI)IX HUHTETPAJIbHBIX CXEM. TexHon0rus ToJI-CTOMICHOUYHBIX FI/I6pI/I)]HI)IX HUHTETPpAJIbHBIX
cxeM. M3oi1ust 371eMEeHTOB. I/IHTeraHLHLIe OUObI. HOJ’[prOBO)lHI/IKOBLIC PE3UCTOPHI. HOHprOBOHHI/IKOBbIe KOHAEHCATOPbI.
DJeMEeHTBI IJIEHOYHBIX HWHTETPAJIbHBIX CXEM.

Tema 15. TTJI-noruka. ®yHknuoHaJbHbIe ycTpolicTBa Ha ocHoBe TTJI-noruku.

TTJI MukpocxemMa Kak MHOTOBXOJI0Basl IepekyodaTesbHasa cxeMa. HanpskeHue nura-Hus, JIOTMYECKHUE YPOBHHU.
Bricrponeiicteue mukpocxem TTJI. CoBmectimocts Mukpocxem TTJI. Brixoguoii umnenanc. HarpysouHast ciocoOHOCTb.
Bazosbiit anement 2U-HE. BxonHoli kackaa - MHOTOSMUTTEPHBINA TPaH3UCTOP. MaKkCcUMalIbHOE KOJIMYECTBO SMUTTEPOB.
dazopasne-1uTenbHbIil Kackag, pyHkus. KackoaHelil BbIXxoaHOHU Kacka. ba3oBas cxema. IHAMKaTOpHAsA MUKPOCXEMa,
ylpaBJieHue BHelllHel Harpy3koil. [lapan-nensHoe BKIOUeHKe 1o BHIXOAy. MoHTakHbIe Jlornyeckue pyHkuun. IIposoaHoe
NJIN. Tpex-crabuiibHblid Oydep wiv MUHHBINA peodpa3oBareb. Peanusanus TpeTbero COCTOSIHUS.

Tema 16. Tpurrepsi, CueTUnKH, perucTpbl

RS-tpurrepel, D-Tpurrepsl, ik-tpurreps. JJBonuHblii cueTYUK. IBOMUHO-IECATUYHBIN c4eTYnK. CYETYMKU C pa3HbIM
ko3¢ PpuumenToM nepecuera. CABUroBble perucTpsl I purrep - 3T0 yCT-BO € AByMsI yCTOMUMBBIMU COCTOSTHUSIMUA PAaBHOBECHS,
npeJHa3HauYeHHbIe [UIs 3aIUCcH U XpaHeHus nHgopmanmu. Tpurrep criocodeH XpaHuTh 1 OUT JaHHBIX.

VcinoBHOe 0003HaYEHE TPUTTEPA UMEET BUJT MPAMOYTOJIbHUKA, BHYTPH KOTOpOoro numiercs Oyksa T. CiieBa K U300pakeHHI0
NPAMOYTOJIbHUKA TOABOIAATCS BXOHbBIE CUTHaIBI. O003HAUYEHU S BXOIOB CUIHAJIA MUY TCS HA JTOTIOJHUTEILHOM I10JI€ B JIEBOM
YaCTH MPSIMOYTOJIbHUKA.

BXO)IbI, KaK M CUTHaJIbI, IIOJaBa€MbIC Ha HUX, OCJIATCA HaA © l/IHq)OpMaLlI/IOHHble " BCIIOMOTaTCJIbHBIC. I/IHq)OpMaLII/IOHHbIC
CUTHAJIbl YEPE3 COOTBETCTBYIOMINE BXOAbI YIIPABIAKT COCTOAHUEM TpUITEPA. CurHasbl Ha BCIIOMOTaTeJIbHbIX BXOJax Ciyxar
JJIA Hpe}lBapHTeJ]bHOﬁ YCTaHOBKM TpUITEPA B 3aJAHHOE COCTOAHUE U ]I €r0 CUHXPOHU3AlUU.

Bxo/bl ¥ BBIXOJIBI PUHATO 0003HAYATH JTaTUHCKUMY OykBamu S. R. P. Q. J u apyrue...

B 1m@poBoii TEXHUKE NPUHSTHI Clieyolre 0003HaueHNsT BXOJOB U BHIXOJIOB TPUITEPOB:

C- BXOJl CHHXPOHM3AIIMH, TAKTOBBIN BXO[

D - undopmanmoHHbIi BXO[ (Ha HEro nogaeTcs nHpopManys, NpeJHa3sHauYeHHas 1S 3aHECEHHUS B TPUITEP)

R - cOpoc wmm ouncTKa, pa3iebHbIA BXO/ [UTSl YCTAHOBKY B HYJIEBOE COCTOSTHHE (YCTAHOBJICHUE HAMPSDKEHIS HU3KOTO YPOBHS
Ha npsiMoM Bxoze Q)

S - ycTaHOBKa WJIM NpeABapUTe/IbHasl YCTAHOBKA, pa3/IeIbHbII BXO AJIs1 yCTAHOBKY B €JMHUYHOE COCTOsIHUE (HAIpsKEHHE
BBICOKOT'O YPOBHsI Ha MPsIMOM Bbixoze Q)

T - cueTHBII BXOJ,
Q O - npsMoit 1 UHBEPCHBII BXO/IBI

Ilo CHOCO6y npuema I/IHCI)OpMaHI/II/I TPUITEPBI NOAPA3ALIIAIOTCA HAa ACUHXPOHHBIC (He TaKTI/IpyeMbIe) 1 CUHXPOHHBIE
(TaKTI/IpyeMHe). ACI/IHXpOHHI)Ie TPUITEPLI pearupyroT Ha I/IH(l)OpMaHI/IOHHI)IG CUTHAJIBl B MOMEHT UX ITOABJICHUA HAa BXOJaX
Tpurrepa. CI/IHXpOHHLIe TPUITEPLI pearupyroT Ha I/IHCl)OpMaLII/IOHHI)Ie CUTHAJIbI ITPU HAJIMYWU pa3pelIalomiero Curiajia Ha BXoae
C.

TakTupyemble TPUITEPBl MOTYT OBITh C TIOTEHIMAIBHBIM WM JMHAMIYECKUM yIpaBieHueM. Y NepBbIX HH(pOpMarys
3aMUCHIBAETCS B TEUCHUH BPEMEHH, IIPU KOTOPOM YpOBeHb curHajia Beicokuil (C=1). B Tpurrepax ¢ iTmHAMHYeCKUM
yIpaBJIeHUEM MH(OPMALHS 3aMHCHIBAETCS TOJIbKO B TEUEHHUH NEPETIaia HaNpsDKEHUS Ha BXOJIE CHHX POHU3ALIUH.
JHaMIYecKye BXOJbl M300pakaloT Ha CXeMe, Kak MpaBuiIo, TpeyroabHUKOM. Ecii BepiiHa TpeyroyibHiKa oOpaiieHa B
CTOPOHY MHKPOCXEMBI, TO TPUITEp cpadaThIBaeT 1o (hpOHTY BXOJHOTO CUTHANA, €CIIM BEpILIMHA TPEYroJbHUKA oOpalieHa OT
MHKPOCXEMBI TO TPUITEP CpadaThIBAET 110 Cpe3y UMITyJIbca. [JuHaMIYecKue BXOIbl MOTYT 0003HAYATCS AOMOIHUTEIBHOM KOCOH
4YepToil B MecTe COeJMHEHHUsI JIMHUU BX0Ja ¢ rpadpuyeckuM n3odpaxeHueM Tpurrepa. [Ipu stom yepra / 0603HaYaeT yTo
Tpurrep cpadatbiBaet no nepenany 0/1 u \ ecnu nepenan 1/0.

BrIBO/IBI MUK pOCXEMBI M300pakaloTcsl cripaBa Ha rpapuieckom nzodpaxkennu Q npsMoit Beixod u Q- (uepra Haj
3HAKOM )VHBEPCHBIN .
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AcuHxpoHHbII RS- Tpurrep umeer nsa nH(GOpMALMOHHBIX BXOAa, BX0[ S A7 ycTaHOBKU 1, Bxoa R g ycranoBku O u nBa
BBIXOJIa: NPSIMO 1 MHBEPCHBI. COCTOSIHME TPHUITEpa XapaKTepU3yeTCsl CUTHAIOM Ha BbIXoJ Q ¥ orpesiesisieTcsi KoOMOMHAIMEH
CHUTHAJIOB Ha BXojie Tpurrepa. Tak /uist yCTaHOBKM TpUITEpa B COCTOsIHME 1 HEOOXOAMMO Ha €ro BXOJbl O/IaTh TAKOE COYETaHNe
CHUTHAJIOB, TTPYA KOTOPOM Ha IIPSIMOM Bbixojie Q OyIeT BBICOKUI JIOTUIECKUI ypoBeHb, TO ecTh Q=1 u Q =0. AcuHxpoHHbI RS-
TpUITEp , KaK MPABUWJIO CTPOUTCA Ha 2-x jormdeckux snementax NJIN-HE.

CI/IHXpOHHHﬁ RS - TPUITEP OTIIMYACTCA OT aCUHXPOHHOI'O HAJIMYUEM C-BI)IXOJla JUTI1 CMHHXPOHU3allun U CTPOUTCS U3
ACUHXPOHHOT'O RS- TpUITEPA U ABYX JIOT. 9JIEMEHTOB Ha €ro BXOJ¢C. HpI/I OTCYTCTBHUU BBICOKOI'O YPOBHA Ha BXO/EC C, C=0
COCTOSAHHUE TpUITEpA HE 3aBUCUT OT HAJIMYUSA CUTHAJIOB Ha €ro BhIXOJAX, U OH HAXOJUTCA B PEKNUME XPAHCHUSA I/IHCI)OpMaL[I/II/I.
HpI/I C=1 BXOJHBIC JIOTUYECKUE DJIEMEHTBI OTKPBITHI ]I TpUeMa I/IHCl)OpMaI_II/IOHHbIX CUTHAJIOB.

D - Tpurrep - Tpurrep 3agep;KKu umMeeT oauH nH(popMannoHHsIH Bxod D 1 BXoa ats cuHXpoHm3anu. OCHOBHOE Ha3HaYCHHE -
3a7epKKa CUrHajIa TIOJIaHHOTO Ha BXOJ.

Tema 17. AIIIL

Anaioro-uudpossie npeodpasosarenn (ALIT) sBasoTCcs ycTpoicTBaMy, KOTOPbIE IIPUHUMAIOT BXOHBIE AHAJIOTOBbIE CUTHAJIBI
Y TeHEepUPYIOT COOTBETCTBYIOIIIE UM LH(POBbIE CUTHAJIBI, TIPUTOAHbIE 111 00paOOTKM MUKPOIIPOLIECCOPAMHU M APYTUMHU
IU(POBBIMH YCTPONUCTBAMIL.

[TpyHIMIMATIEHO He MCKJTI0YeHa BOBMOKXHOCTh HETIOCPEACTBEHHOIO NPeoOpa3oBaHusl Pa3IMIHbIX (PU3MUYECKUX BEJMYHH B

¢ poByIo popMy, OTHAKO 3Ty 3aady yAaeTcs PEIIUTh JMIIb B PEAKMX CIydasx U3-3a CIOKHOCTH TaKHMX Mpeodpa3oBaresen.
INostomy B HacTosiliee BpeMsi HauboJiee palMOHAIbHBIM IIPU3HAETCS CIIOCO0 MPpeoOpa3oBaHuUsl Pa3InIHbIX 10 (PU3HIECKOH
TIPUPOJE BEIMUYHMH CHavYajIa B (DYHKIMOHATIBLHO CBS3aHHBIE C HUIMH JIEKTPHUECKHE, a 3aTeM YK€ C TOMOIIBIO ITpeodpa3oBarenen
HanpspKeHUe-KoJI - B IM(poBbie. IMEHHO 3TH IpeoOpa3oBaTesii MIMEIOT OOBIYHO B BHIY, Koraa ropopst o6 ALIII.

IMponenypa aHanoro-uugpoBoro NpeodpasoBaHusl HEMPEPHIBHBIX CUTHAIOB, KOTOPYIO pealu3yioT ¢ nomornpio ALIII,
NpeJcTaBIsieT coOol Mpeodpa3oBaHKe HellpepblBHOM (hyHKIMK BpeMenn U(t), onmichIBaomei MCXOAHbIA CUTHA, B
nocenoBarenbHOCTh uncen {U'(tj)}, j=0,1,2,:, OTHECEHHBIX K HEKOTOPHIM (PUKCHPOBAHHBIM MOMEHTaM BpeMeHH. DTy
MIPOLIely Py MOXHO pa3[eMTh Ha JIBE CAMOCTOSITENIbHBIE onepanyy. [lepBast U3 HUX Ha3bIBAETCs! JUCKPETU3AIMEH 1 COCTOUT B
rpeoOpa3oBaHUU HenpepslBHOU (hyHKINK BpeMeHn U(t) B HempephiBHYI0 TocnenoateibHOCTh { U(tj)}. Bropast Ha3biBaeTcst
KBaHTOBAHMEM M COCTOUT B IPeoOpa3OBaAHUM HETIPEPhIBHOM MoCIeJoBaTeIbHOCTH B quckpetHyo { U'(t)) }.Kinaccudukanms no
MeTozaam rpeodpazoBanust ALIII, BeimyckaeMbix B Buie uHTErpajib-HoIX Mukpocxem (MMC). Curma-mensta AL AT
nocnenoBaresnbHoro npubnmkenusi. AL nopaspsiaHoro ypasHosemmBanust. [lapaienshsie AL Y cTpoicTBO BHIOOPKHU U
XpaHeHus1. YTpoleHHas cTpyKTypa. [lapamerpsl 1 XapakTepucTuky. Brmouenne.

Tema 18. ITAII

Hudppo-ananorossit mpeodpazosarens (LIAIT) - 3To ycTpoiicTBO A1t mpeodpa3oBaHus MUGPOBOro KOJa B aHAJIOTOBHIN CUTHAI
TI0 BeJIMYMHE, MPONOPIMOHATbHON 3HaueHno koaa. LIATI ¢ cymmupoBannem Hanpspkennil. LIAIT ¢ neneHriemM HanpspKeHHUH.
IIAII ¢ cymmupoBanuem TokoB. Matpuua R-2R. Cratnueckue napameTpsl 1 JUHaMU4yeckue xapaktepucTuku LIATL.
[MorpemHocTH peodpa3oBaHusI.

5. IlepeuyeHb y4eOGHO-METOIHIECKOTO 00eCIeYeHHsI JJISI CAMOCTOSTENbHO Pad0oThI 00yJAIOIUXCS 10
JUCHUILINHE (MO/LYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33/IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HermoCpeACTBeHHOro yyactust. CamocTtosTeNbHast padoTa MOAPa3IeNseTcsl Ha CAMOCTOSITEIbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYJIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosATe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3esioB) JUCUMIUINHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHKUs1, HATIPABJICHHbIC Ha 3aKpEeIIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEIbHONH padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOANYECKO IMTepaTypoOil ¥ SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3alvK 1 OCYIIECTBICHHS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrPaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmam ClrielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopasosanus Poccuiickoit @eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa odpazoBanust Poccuiickoit @enepanin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 0Opa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

[paBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaitbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

SAEKTPOHHBH
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Caiir kadenpsl paanousuky - http://radiosys.ksu.ru

CaiiT yueOHBIX ocoduit Kadeapsl paguodus3uky - http://student.istamendil.info
9bC 3nanuymMm - http://znanium.com/

3BC Kunura®onn - http://www.knigafund.ru/

3BC Jlans - http://e.Janbook.com/

9. MeToaunuyecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

Buj paéot MeToauueckne peKoMeHIamun

JIeKLUN Llenp neKkuun: OpraHu3alysl LeJeHanpaBIeHHO! TO3HABATEILHON AESATEbHOCTH CTYASHTOB 10 OBJIAICHUIO
IPOrPaMMHBIM MATEPUATIOM yUeOHOH JUCUUIUIMHEL BaxkHBIM KprTepreM B paboTe C JICKLMOHHBIM MaTepHaIOM
SIBJISIETCS TIOATOTOBKA CTYCHTOB K CO3HATEILHOMY BOCIIPHSITHIO PEHOJaBaeMoro Marepuana. I1pu moarotopke
CTYIEHTA K JIEKIIMU HEOOXOAUMO, HaKaHyHE JICKLU [IPOCMATPUBAHKE 3alMCel PEABIIYIIeH JEKINK 1S
BOCCTaHOBJICHHS B [TAMSITH paHee U3y4eHHOro MaTepHalia; 03HAKOMIICHHE C 33IaHIUSIMK [UTS1 CAMOCTOSITENIBHOM
paboTBl, BKIIOYEHHBIMH B IIPOTrpaMMy, [OI00P JUTepaTyphl. BHUMATEIbHO CITYIIAIONIMI CTYyAEHT HAMPSLKEHHO
paboTaer - aHAIM3UPYET U3JIaraeMblil MaTepHrall, BbIIEISIET [JIaBHOE, 0000IIAeT ¢ paHee MoTyYeHHON
uH(pOpMaNKei 1 KpaTko 3anuchiBaeT. KOHCIEKT JIeKIUK Mo3BOIseT eMy 00paboTaTh, CHCTEMATH3UPOBATh U
JIydIlle COXPAHUTh MOTYYeHHYI0 HH(OPMALIMIO C TeM, YTOOBI B OyAyII[EM OH CMOT BOCCTAHOBUTH B MTAMSITH
OCHOBHBbIE, COfIepKaTe/IbHBIC MOMEHTHL. B KOHCIIEKTe JIeKLIMK 00sI3aTeIbHO 3aIMCHIBAIOTCS HA3BAHUE TEMbI
JIEKIIMM, OCHOBHBIE BOIIPOCH I/1aHa, PEKOMEHIOBAHHAS JTUTepaTypa. TeKCT JIeKIMK JOJKeH ObITh pa3ieiicH B
COOTBETCTBHH C ITaHOM. C OKOHYaHHEM JIeKLIMU paboTa Ha/l KOHCIIEKTOM HE MOXET CUMTAThCS 3aBEPIICHHOM.
HyHo eliie BOCCTAHOBUTH OT/ENbHbBIE MECTa, [IPOBEPHTH, BCE JIU TIOHSITHO, YTOYHUTH YTO-TO Ha KOHCYJIBTALMH U
T.IL., C TEM YTOOBI KOHCIIEKT MOT OBITh HCIOJB30BaH B IIPOLIECCE MOATOTOBKH K CEMHUHApPaM, IPAKTUYECKUM
3aHATUAM, 329€Ty IS JATbHEHIIEro U3yYeHUs TEM.
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IMPaKTUYCCKHUE
3aHATUA

.HCKI_II/IH 3aKJIaAbIBAET OCHOBBI HAYYHBIX 3HAHUU B 0606H1€HHOﬁ q)opMe, a [IPAKTUYECKUE 3aHATHUA HAITPABJICHbI Ha
PaCIMpEHUE U JETAJTU3AIUI0 9TUX 3HaHI/I171, Ha Bpra60TKy 1 3aKpCIJICHUE HABBIKOB Hqu)eCCHOHaHLHOfI
JECATCIIBHOCTH. I'naBHas HEJIb MMPAKTUYCCKUX 3aHATUI - 00ECIIEUNTh CTyAC€HTaM BO3MOKHOCTb OBJIA/IETh
HaBbIKaMU U YMCHUSAMU UCTIOJIb30BAHUSA TEOPETUYECKOIO 3HAHUSA MTPUMEHUTEIILHO K 0COOEHHOCTSAM H3yqaeMoﬁ
oTpaciiv. Ha MPAKTUYCCKUX 3aHATUAX 06yqa10m1/1ec5{ OBJIaI€BAIOT M€PBOHAYAIbHBIMU HpOCbeCCI/IOHaJ'IbHBIMI/I
YMEHUAMU U HaBbIKAMU, KOTOPLIE B HaﬂbHeﬁIHeM 3aKPCIUTAIOTCA U COBEPUHICHCTBYIOTCA B IIpoLECCE yqe6H0ﬁ u
HpOI/I3B0)ICTBCHHOI71 IMPAaKTHUKU. B Imponecce NpakTUIEeCKux 3aHATUI 06061HaIOTC${, CUCTEMATU3UPYIOTCA,
yFJ'Iy6HHIOTCH 1 KOHKPETU3UPYIOTCA TECOPETUYCCKUE 3HAHM A, B])Ipa6aTbIBaeTC${ CITOCOOHOCTh Y TOTOBHOCTD
HCHOJIb30BATb TCOPETUYCCKUE 3HAHUA HA MIPAKTUKE, PA3BUBAIOTCA MHTEJIJIEKTYAa/IbHbIC YMEHUA

J1ab0paTOpHbIE
paboTh

1. IzyueHue TeopeTHUYECKOl YacTu, paboTa C JIUTEepaTypoil.

K m3yuyeHHIo TeopeTHYecKoi 4yacTi HeOOXOAMMO IPUCTYNATh NOCTIe MHAMBHAYAIBHOH OeceIpl C pernogaBaTelieM.
[penopaBaTenb yka3pBaeT MOJTOKEHUS TEOPHH, HA KOTOPBIE Halo 0OpAaTUTh NOBHIIIEHHOE BHUMaHue. B psne
ciyyaeB (B 3aBMCHMMOCTH OT TIOATOTOBKU 00YYAIOIIerocs) MpernoAaBaTesb MOXKeT IOPEKOMEHIOBATh K U3yYEHHUIO
Ppa3aesbl CMEKHBIX TEM.

2. 3HAKOMCTBO C paJJMOU3MEPHUTENILHBIMU PUOOPAMHU.

3HAaKOMCTBO C paiMOM3MEPHUTEIbHBIMU ITPUOOpaMU ClieyeT HAUMHATH C IIaHa paOOThI, KOTOPBIN JOJKEH
cofepkaTh clieyolye MUHUMAJIbHbIE TO3ULIUH:

- HazHauenue

- OCHOBHBIE TEXHUUECKHE XapAKTEPUCTUKI

- [IpuHIMI feficTBrs o OJI0K-CXeMe

- Pabota ¢ npubopom.

INepen Tem Kak MPUCTYNHTD K U3YYSHHUIO IPHOOpa, ClleqyeT NPOKOHCYIbTHPOBATHCS C MperoiaBaTesieM, KOTOPBIH
YKaXeT Ha MHAUBUYaJIbHbIE OCOOEHHOCTH MPHOOpa, YTO IOMOXKET COKOHOMUTb BpeMst M CHIIbL. M3ydyeHne
TEXHMYECKOTrO ONMUCAHMs NPHOOpa JIydllle MPOBOAUTH, HAXO/SCh HETIOCPESACTBEHHO Nepes N3y4aeMbIM IPUOOPOM.
INocie KOHCYNIbTalMi ¢ MHKEHEPOM JIa00PaTOPUH, BKIIOUUTh U3y4aeMblil PUOOP M BHUMATEJIBHO MPOCIEIUTD 3a
€ro peaklyel Ha MaHUIYJISILUY ¢ KaXABIM U3 OpraHoB ynpasieHus. Clienysi yKa3aHHOH METOIMKE U3YYUTh BECh
KOMIUIEKT PaJMOU3MEPHUTENIbHBIX IPUOOPOB K JAHHOI 1ab0opaTopHO# paboTe.

3. IIpoBenenue M3MepeHNH.

INocie 3HaKOMCTBA ¢ KOMIUIEKTOM W3MEPUTEIIbHBIX IIPUOOPOB, BHUMATEIBHO MIPOYUTATH B METOJUIECKOM
MOCOOMH Bech pasjiell ¢ yKa3aHUSAMHU I10 POBeJIeHHI0 M3MepeHui. CTporo crieqys STUM YKa3aHHsIM, 10 IyHKTaM,
MIPOU3BECTH U3MEPEHUS 1 3aHECTH TTOJyYEHHBIE PE3YJIbTAThl B COOTBETCTBYIOLIME TaOIMLBI pabodell TeTpaau.
OLEeHUTh peaibHOCTh MONTYYEHHBIX Pe3YJIbTaTOB (IPaBHILHOCTh CUMTHIBAHMS ITOKA3ZAHH).

4. O6paboTKa IKCHEePUMEHTAILHBIX IAHHBIX.

A) I1pu 06paboTKe IKCIEPUMEHTAIBHBIX JAHHBIX C IIOMOIIBIO KOMITBIOTEPA MOKHO BOCIIOJIb30BAThCS ITaKETaMU
'MathCad', 'MatLab' umu 'Origin'. MaccuB JaHHBIX, BBeIEHHBIN AJIS1 IOCTPOEHUS rpaduKa, ClieLyeT yCpeaHUTb,
WCTIONB3YSI (PUTHHT.

B) [Ipu 06paboTKe SKCIIEpUMEHTATIBHBIX JAHHBIX BPYYHYIO IS IOCTPOEHUS IPahuKOB ClieqyeT BOCIIONb30BATHCS
MUJUTMMETPOBOM Oymaroii. MaccuB IUCKPETHBIX TOUYEK Ha rpaduke HEOOXOAUMO MOABEPrHYTh rpaduueckomMy
YCPEIHEHHMIO.

5. AHaJM3 NOJyYeHHBIX Pe3yJIbTaTOB.

OKOHYMB 00pabOTKY JAaHHBIX, HEOOXOIMMO ITPOBECTH aHAIN3 MOTyYEHHBIX Pe3yJIbTATOB. AHAJIN3 3aKJII0YaeTCs B
COOTHECEHHMH MX KaUeCTBEHHBIM U KOJIMYECTBEHHBIM TEOPETUYECKUM OLIEHKAM U OIpeJesIeHUH SJIeMEHTapHBIX
aOCOJTIOTHBIX U MTPUBE/ICHHBIX MTOT PEITHOCTEH, KOTOPBIE AOJKHBI HAXOAUThCs B nipeaenax 10%. [Ipu oOHapyxkeHuu
HECOOTBETCTBHS IIOJIyYEHHBIX Pe3yJIbTaTOB BHIBOAAM TEOPUH, TOBTOPUTH U3MEPEHHUs U HAUTH JOIMYIIEHHYIO
omoKy.

6. OpopmiieHne oTyera.

A) Ilpu odopmiieHnn oTyeTa 1o JabopaTOpHON paboTe C IOMOIIBIO KOMIBIOTEpa HEOOXOOUMO MPUAEPKUBATHCS
peKOMeH 1aluii K 0(pOpPMIIEHHIO OTYETOB 10 HAyYHO-UCCIIeJOBATENbCKON padoTe. OTUeT I0JKeH BKIIIYATh
THTYJIBHBIH JIUCT C YKa3aHHEM

- OpraHu3aiyu, B KOTOPO BBINOJIHSIACH JJabopaTopHast paboTa

- HazBanus naboparopHoii paGoThl

- daMuIMK 1 HOMEpa IPYIIIbl UCTIOTHUTEIS

- ®amwiuy npenojasartessl.

Hanee cieyeT U30XeHHE KOHEUHBIX pe3yJIbTaToOB B BUE IpadhMKOB U, IIPU HEOOXOAUMOCTH, TaduuL. Bech
MatepHas JOoJKeH OBITh PacIioNoXkeH CTPOro Mo IMyHKTaM 3aganus. Kax bl rpaduk 1omkeH UMeTh HoMep 1
TIOANMCH K PUCYHKY. KaskIpIil pa3zen Jo/sKeH 3aKaHIMBaThCsl OUeHb KPaTKUM BBIBOZOM. B KoHIle oTyeTa
HEOOXOIMMO ITOMECTUTH pasziell '3akioueHre’ ¢ OOIIUM BBIBOJOM I10 BCEM pe3yJibTaTaM padoThL.
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€aMoCTOSI-
TeJbHas padoTa

Lenb camocTosiTeIbHON paboTH - 3aKpeIUIeHne U yriTyOsieHre NOTyYeHHbIX 3HAHUH U HaBBIKOB, a TaKke
(bopmupoBaHue npecTaBiIeHni 00 OCHOBHBIX MOHATHUSIX M pasjesiax Kypca, M IPHOOPETEeHUH HOBBIX 3HAHW.
PexomeHnyoTcs ciiefyloluye BUAB CAMOCTOSATEIBHON pabOThl: U3yUeHUe MaTepyalla, BHIHECEHHOTO Ha
CaMOCTOSAITEJIbHYIO IPOPabOTKy; padoTa ¢ JEKIMOHHBIM MaTepUaIoM, IIpeycMaTpuBaroIas IpopaboTKy
KOHCIIEKTa JIEKLIHA 1 y4eOHOH JIMTepaTypsl; HOKCK (1ToA060p) 1 0630p JIMTEpaTyphl U JEKTPOHHBIX NCTOYHUKOB
nH(pOPMAIMH IO KYpCy, Halicanue pedepata 1o BHIOpaHHOW TeMe; MOATOTOBKA K PaKTUYECKUM

3aHSTHSIM; TTOATOTOBKA K JJA00OpaTOpHBIM paboTaM; MOATOTOBKA K 3a4eTy (9K3aMeHy).

9K3aMCH

Dk3aMeH - (popma UTOroBoro KOHTposs. Llenp sk3aMeHa - BBISIBUTD M OLIEHUTh 3HAHUS, TPAKTHUECKUE YMEHUS U
HaBBIKHM 00YyYaloIMXCs 32 KypC AUCLMILIMHBL. DK3aMeH IPOBOAUTCS ITyTeM coOeceJOBaHHUS B COOTBETCTBHH C
pa3paboTaHHBIMU OnyeTaMu. B Ka bl OMleT BXOOUT ABA-TPH TEOPETHUYECKHUX BOMPOCA U3 Pa3IMYHbIX pa3esioB
rporpaMMsl. [l MOATOTOBKY K 9K3aMeHy Ha Kadepe uMeeTcs IepedeHb BOIIPOCOB, OXBATHIBAIOIINI BECh
MIPOrpaMMHBIN MaTepuas AUCLMILIMHEL. B mporecce NoAroToBKY K 9K3aMeHy 00y4alonMcst HEOOXOAUMO
TI0JIL30BATHCS JIEKIIMOHHBIMH 3aIIUCSIMH M PEKOMEHIOBAHHON y4eOHOI nTepaTypoil. Paszpernaercs
UCIIOJIb30BaHKE MHOTO JOTIOJIHUTENILHOTO MaTepraa, MMelolerocs y odydaomerocst. Mzy4as rTeMaTuaecKui
MarepuaJl, st 00yJaloIHXCsl OCHOBOIIONATrAIOIINM SBJISIETCS BbIIEIEHHE OCHOBHBIX MOJIOKEHHM, X OCMBICTICHUE
Y TIPaKkTHUeCcKOe NprMeHeHue. [1010KnTeIbHBIM MOMEHTOM SIBJISIETCS] ACCOLIMATHBHOE NEPeIOKeHNe
TEOPETUYECKOro 3HAHMS Ha KOHKPETHYIO CUTYaluio. BaXHbIM sIBJIsIeTCS BBISIBICHNE B3aUMOCBSI3H 3HAHUS C
Oyaylel MpaKTHIECKON JesTebHOCThIO. I1pH oleHKe TeopeTHYeCKHX 3HAHWI YUUTHIBACTCS yUacTue
oOyyJaoimxcs B paboTe Ha CEMUHAPCKUX 3aHATHAX. [IpernonaBaress, NPUHUMAIOIINI SK3aMeH, MOXET 3aJaBaTh
JOTIOJTHUTEbHBIE BOTIPOCHI, CTABUTh MPAKTUYECKHE 3aJauH.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOTo odecnedeHnst 1 HH(OPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO0XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(MOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mmpouecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHCHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00yYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI

U CTYJIbS1).

KOMHI)IOTep W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

MynpTMeaniiHasT ayAUTOPHUS.

KomrbloTepHBIi Kitacc.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIISYIOIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKXHOCTSIMU 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBI MOXHO MPECTABUTh B PA3IMYHBIX BUAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHnii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3JaHueC BO3MOXKHOCTEN JJ1A 06yqa101ul/1xc;1 BOCIIPUHUMATL OJHY U Ty K€ I/IH(l)OpMaL[I/IIO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapylmI€eHUAMM ClIyXa 1oJIydain I/IHq)OpMaL[I/IIO BU3YaJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIEUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaAJIbHBIX TAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusMu PI'OC BO u yyeO6HbIM 1u1aHOM 110 Harpasienuio 12.03.04

"BroTexHUYECKUE CUCTEMBI M TEXHOJIOTUH'" ¥ MPO(UITIO MOArOTOBKY "MeauiuHcKast ToMmorpadusi: pu3ndeckre MpUHLIKUIIbL U
pudopocTpoeHue".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.16 daexmpomexnuka u 30eKmMpoHuUKa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/II[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus o odpa3oBaresbHON nporpamme: 2020

OcHoBHas JuTepartypa:

1. Apcenbes, I'. H. OcHoBbI Teopun 1ieneii: Yuebnoe nocodue / I H. Apcenses, B.H. Bonnapenko, U.A. Yenypros; I[lox pen.
I".H. ApcenneBa. - Mocksa : U1 @POPYM: UH®PPA-M, 2011. - 448 c.: un.; . - (Beiciee odpazoBanue). ISBN
978-5-8199-0466-4. - Tekcr : anexTpoHHBIH. - URL: https://znanium.com/catalog/product/224548 (nata obpaeHusi:
07.04.2020). - Pexxum noctyna: 1o rnoanmcke.

2. Komuccapos, 10. A. Ob1mas 3JeKTpoTeXHUKA U 3JIEKTPOHUKA : yueOHoe rocodue 1yist By3oB / F0. A. Komuccapos, I'. 1.
Bab6okwuH ; nox pen. I1. [I. Capkucosa. - Mocksa : Xumus, 2010. - 604 c. - ISBN 978-5-98109-085-1. - TekcT : 91eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/488007 (nata obparuenus: 07.04.2020). - Pexum gocrymna: 1o noimucke.

3. MapueHko, A. JI. DnekTpoTexHHKa 1 31eKTpoHUKa: Y4yeOHuk. B 2 tomax. Tom 1: Dnekrporexnuka / A.JI. Mapuenko, 10.D.
Omnamquuii - Mocksa : HUL] UTHO®PA-M, 2015. - 574 c. (Beicmee oopazobanue) ISBN 978-5-16-009061-0. - Texkcr :
anekTpoHHsIit. - URL: https://znanium.com/catalog/product/420583 (nata o6pamenusi: 07.04.2020). - Pexum gocryna: no
TIOATIHCKE.

lonosHATE ILHAS JUTEpPATYpa:

1. AnucumoBa, M. C. DreKTpoTeXHHKA U JIeKTPOHUKA : yyeOHoe nocobue / M. C. Anucumona, Y. C. TTonoea. - Mockasa :
MMUCUC, 2019. - 135 c. - ISBN 978-5-907061-32-3. - Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/116939 (nata obparuetus: 07.04.2020). - Pexum gocrymna: st aBTOpU3. MOJIb30BaTeNEH.

2. Anomnonckuii, C. M. TeopeTrdyeckre OCHOBHI JIEKTPOTEXHUKH. DJIEKTPOMAarHuTHOE Mojie : yueObHoe nocodue / C. M.
Anosutonckuid. - Cankt-IletepOypr : Jlanp, 2012. - 592 c. - ISBN 978-5-8114-1155-9. - Tekcr : a1ekTpoHHbIH // JIaHsb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Jlanbook.com/book/3188 (nata obpamenus: 07.04.2020). - Pexum
JOCTYyIa: JIsl aBTOPU3. TOJIb30BaTENeH.

3. Tanbnepux, M. B. DekTpoTeXHHUKA U JIeKTPOHKKA : yueOHuk / M.B. Tanbriepus. - 2-e u3a. - Mocksa : POPYM :

NH®PA-M, 2019. - 480 c. - (Cpennee npodeccnonansHoe oopasopatue). - ISBN 978-5-16-104802-3. - TekcT : 31eKTPOHHBIHA.
- URL: https://znanium.com/catalog/product/987378 (aata ooparmenus: 07.04.2020). - Pexknm gocTtyma: 1o mozrmcKe.

4. CnaBuHckui, A. K. DiieKTpoTexHHKa ¢ OCHOBaMM JIEKTPOHUKH : yueb. nocodue / A.K. CnaBunckuii, U.C. TypeBckuid. -
Mockga : U] '@OPYM' : UHOPA-M, 2019. - 448 c. - (Cpennee npodeccuoHaibHoe oopazoanue). - ISBN
978-5-8199-0747-4. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/989315 (nata obpaiieHus:
07.04.2020). - Pexxum goctyna: 1o MOIIKCKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.16 daexmpomexnuka u 30eKmMpoHuUKa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus o oOpa3oBartesbHOM nporpamme: 2020

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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