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AHHOTAIIUM JUCIUAIIJIMH 110 ITPOI'PAMME BAKAJIABPUATA

Obvewm,
Koowt popmu- N
Hnoexc Haumenosarnue oucyuniunot (Mo0yas), npakmuxu | pyemvlx KOM- a;(zc'
nemeHyul
(3.e.)
BJIOK 1. JMCHUIIJIMHBI (MOAYJIN)
Oo0s13aTe/ibHAsA YaCTh
51.0.01 Ucrtopus Poccnu
51.0.01.01 OTeyecTBEHHASI HCTOPHS YK-5 72 (2)

Llesn 1 3a5aun U3yYeHUs JMCHUIIJIMHBI:
chopMHpOBaTh y CTYJCHTOB KOMILJICKCHOE TPE-
CTaBJICHHE O KYJbTYPHO-MCTOPUYECKOM CBOEOOpa-
3un Poccuun, ee Mecte B MUPOBOM U €BPOIIEHCKOU
UBWIN3ALUKY; CHOPMHUPOBATh CHUCTEMATU3UPO-
BaHHbIE 3HAaHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX U
0COOEHHOCTSX BCEMHUPHO-UCTOPUUYECKOTO MPOLIEeC-
ca, C IJIaBHbIM aKLEHTOM Ha M3y4Y€HUE HCTOPUU
Poccuu; BBeieHHe B KpYr MCTOPHUYECKUX IPO-
OJyieM, CBsI3aHHBIX ¢ OOJIacThIO Oymymieit mpodec-
CHOHQJIBHOM J1eATEIbHOCTH, BBIPAOOTKA HABBIKOB
MOJTyYEHUsI, aHAJIN3a U 0000IEHHS] UCTOPUIECKOM
uHpopmanuu.

OcHoBHbIE pa3e/ibl JMCHHIIIMHbBI:

1. Uctopus B cucremMe colManbHO-TYyMaHUTAPHbBIX
HayK. OCHOBBI METO/I0JIOTHH UCTOPUYECKON HayKn
1.1 Teopus 1 METOLOJIOTUS NCTOPUYECKON HAYKH
2. Hapopas! u rocymapcTBa Ha TEPPUTOPHH COBpE-
MeHHOH Poccun B npeBHOocTH. Pych B IX — nepBoi
tpetu XIII BB.

2.1 Haponel um mnonuTudeckue oOpa3oBaHUs Ha
TEPPUTOPUU COBpeMEeHHOU Poccnn B IpeBHOCTH.
Ob6pa3zoBanue rocynapcrsa Pych B koHue X — Ha-
yae.

2.2 Pycsk B cepenune XII — nHagane XIII B

3. Pycs B XIII — XV BB

3.1 Pycckue 3emmu B cepenune XIII B. — XIV B
3.2 MoHroabckoe HamecTBue. bopbba pycckux
3eMeJIb C MHO3EMHBIMU 3aXBaT4MKaMH C 3amaja.
3.3 OOpa3zoBaHWe ® CTaHOBJCHHE PYCCKOTO
LEHTPAJIM30BaHHOIO rocyaapcrea B XIV —
nepBoit Tpetn XVI BB.

4. Poccust B XVI-XVII BB.

4.1 . Poccus B Hayane XVI B

4.2 VBan  ['po3ublii: peopMbl M ONPUYHHUHA
43 Poccus nHa pyoOexe XVI-XVII BB. CmyT-
HOE BpeMmsl.

4.4 Poccus B XVII B.

5. Poccust u mup B XVIII Beke.

5.1 TIpeoGpa3oBaHusi TPaIUIIMOHHOTO OOIIECTBA
pu Iletpe I

5.2 JIBOpIIOBBIE IEPEBOPOTHI.
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5.3 Poccust Bo Bropoit nosoBuHe XVIII B. Dnoxa
Exarepuns! I1.

6. Poccuiickas ummnepus B XIX - Hagane XX BB.
6.1 Poccust B mepBoii monoBune XIX B.

6.2 Poccust BO BTOpOI mosoBuHe XIX B.

6.3 Poccus B IlepBoii MUpOBOH BOIHE.

6.4 IlepBas poccuiickasi peBOJIOLMS U €€ TOCIe-
CTBUSL.

7. Poccust Mex a1y AByMs. MUPOBBIMU BOMHAMH.

7.1 Poccusi B 1917 1.

7.2 I'paxxnaHckas BOMHA U UHTEpBeHIUA.  Boen-
HBI KOMMYHHU3M

7.3 Buyrpennsist nonutuka CCCP B 1920 — 1930-e
IT.

7.4 Buemnssa nonmutuka CCCP B 1920-1930e¢ rr.
Bropas MupoBas BoliHa.

7.5 CCCP B roasl Benukoit OTeyecTBEHHON BOM-
HBI

8. CCCP Bo BtOpoii monoBuHe XX Beka

8.1 TIlocmeBoenHoe ycrpoiictBo mmpa (1946 —
1991)

8.2 CCCP B 1945-1964 rr.: mocneBoeHHOE BOC-
CTaHOBJICHUE HAPOIHOTO X035iHCTBA M IIO-
IBITKH peOpMUPOBAHUS

8.3 CCCP B 1965 — 1991

IT.

9. Copemennas Poccuiickas ®Deneparus 1991-
2022

9.1 Poccus B 1990-¢ rr.

9.2 Bayrpennsis nonutuka Poccuiickoit  dene-
paruu (2000-e - 2022 rr.).

b51.0.01.02

HUcropus Bennkoii OredecTBeHHOI BOMHbI
ey 1 3a1a4M U3yYeHUs JUCHMILIUHBI:

[emamu ocBoeHust IUCHUIUIMHBL «HcTopus
Benukoit OTeuecTBEHHOI BOMHBD) ABIISIOTCS:
chopMupoBaTh y CTYACHTOB KOMILJIEKCHOE TIPE-
craBneHne o6 ucropun Bemmkoit OredyecTBEHHOMH
BOWHBI, €€ MECTE B CLIACEHUH MHUPOBOM IIMBUJIN3A-
LUM; BOCIUTATh YYBCTBO TI'PAXKIAHCTBEHHOCTH U
MaTpUOTHU3Ma, TOTOBHOCTh K COXPAHEHHUIO HCTO-
pUYECKON TaMsTH, BBIPA0OTAaTh HABBIKH TOWCKA,
aHajgn3a M OTIEICHHUS HCTOPUYECKUX (PAKTOB OT
GbanbcupuKami.
OcHoBHBbIE pa3ae/ibl AMCUUIIJIMHBI:
1. Benukas OredecTBeHHas BOIHA:

BOEHHOE TIPOTUBOOOPCTBO.

1.1 Ilpuuussl U Havano BTopoil MUpOBON BOMHBI

(1939-uronp 19411T.).

YK-5
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1.2 TIpo6aema roroBuoctt  CCCP k monHOMAC-
mMTabOHOMY BOGHHOMY CTOJIKHOBEHHIO.

1.3 Ob6oponutenbubie 6ou 1941-H050ps 1942rr.
Ha COBETCKO-TEPMaHCKOM (hpOHTE.

1.4 Kopennoii nepenom B BoitHe (CTanuHTpaackoe
Cpa)Ke€HHUE, KypcKasi OUTBa).

1.5 HacrynarenbHsie onepaunn KpacHoit Apmuu
1944-1945rr.

1.6 Boennas texuuka Bropoit MUpoBOil BOMHBI.
1.7 TlonaxoBo1kl U conaarsl. ['epou u noaABUry.

2. CoBeTcKue TEPPUTOPHUH YCIOBUSAX OKKYIAIUU
2.1 OkkynanuoHHbIH anmnapar YIPABJICHMUS.
Harmuctckas nponarania u miad «Octy.

2.2 Hamwmcrckuii teppop. MexaHU3MBl YHHYTO-
YKEHUSI MUPHOTO HACEICHHUS.

2.3 XOJOKOCT: YHUYTOXCHHE, COMPOTHBIICHUE,
CIIaceHHe.

2.4 Ilpobiema BOEHHOTO IUIEHA.

2.5 JIBukeHHE COMPOTHUBICHUS HAa OKKYIHUPOBAH-
HbIX Teppuropusix CCCP.

2.6 Komrabopanronusm B roasl Benukoi Oteue-
CTBEHHOM BOWHBI.

3. CoBeTckoe rocynapcTBo B yCIOBHUSIX BOEHHOMU
MOOMIN3aIUH.

3.1 Opranusanus ynpasjieHus CTpaHOU B
YCIIOBUSAX BOGHHOI0 BpeMeHHu. ['ocynapctBo
U 001IECTBO.

3.2 DBakyanusi IpoOU3BOJAUTEIBHBIX CHUJI B BOCTOU-
Hble pernoHbl CCCP.

3.3 Pa3BuTHE 3KOHOMUYECKOTO u 00OpOHHO-
ro nnoreanuana CCCP B rogsl BOWHBI.

3.4 IloBceaHeBHAs KU3Hb  TOPOACKOIrO Hacene-
HUS M CEIbCKUX JKUTEJIEH B YCIOBUSAX BOWHBI.

3.5 Wpeonorus u mpomnaranjucTckas padora.

3.6 Kymbrypa u uckyccrtso.

3.7 Bemukas OtedecTBeHHas BoMHA M HOXKHEIN
Vpan.

4. Urorn u mocnenctBus Bemmkoir OTeuecTBEH-
HOU BOMHBI U BTOPOW MUPOBOM BOMHBI JIJISI CTPAHBbI
U MUpa.

4.1 ®opMHpoBaHUE AaHTUTUTIEPOBCKON KOATULIMHI
u poisb nocraBok B CCCP no nena-nusy.

4.2 Hrtorm Bemmkoii 0OT€4eCTBEHHOM BOWHBLI U
npuunHbl nodeasr CCCP.

4.3 Cynst HaJ BOCHHBIMH TMPECTYITHUKAMMU.
HiopuOeprckuii MexayHapoAHBIM TpuOyHal: Hc-
TOPUYECKOE 3HAYEHUE M YPOKHU ISl COBPEMEHHO-
CTH.
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4.4 Urtorn Bropoli MUpoBOi BOWHBI U (POPMHUPO-
BaHME HOBOI'O MUPOTOPSIKA.
4.5 BoliHa B maMATH OKOJIECHUU POCCHUSH.

b1.0.02

JInunocTHO-podeccHOHATBHOE CAMOPA3BUTHE
Lenu u 3aga4n u3y4eHus: AUCHUILINHBI:
dopmupoBaHue MPOPecCHOHATHHO-TNYHOCTHBIX
KauecTB OakanaBpa.

OcHoBHBIE pa3/iesibl TUCHUIITHHBI:

1. Pazzgen 1 Ilcuxomorust.

1.1. JImuHOCTHO-IPO(ECCHOHATILHOE CaMOpa3BU-
THE.

1.2. NHauBUayanbHO-TUITUYECKUE XapaKTEPUCTH-
KM 4YeJIOBEeKa M MHAWBHUYyabHBIH CTUIb JCSITENb-
HOCTH.

1.3. Tlcuxomoruyeckasi XapaKTEpUCTHKA JUYHO-
CTH: XapaKTep, CIIOCOOHOCTH, HAIPaBIEHHOCTb.
1.4. NnTennextyanpHas chepa JTUIHOCTH.

1.5. DmMoumnoHanbHO-BOIEBAs Cepa JINIHOCTH.

2. Paznen 2. JIMyHOCTH B CHCTEME MEXIUYHOCT-
HBIX OTHOILICHHH.

2.1. CeMbsi Kak OOBEKT Pa3BUTHS JIMYHOCTH.

VK-6

108 (3)

b1.0.03

KyabtypoJsorus

Lesn 1 3aga4un U3y4eHUs JMCHUTIIMHBI:

— (opMupOBaHUE y CTYACHTOB YCTOMUMBBIX U Iie-
JIOCTHBIX NPEJICTaBIEHUN O KylIbType KaK CIeLH-
¢uyeckoll M yHHBepcaJdbHOW (opme uenoBeye-
CKOM camMoopraHu3anuu; 00 OCHOBHBIX (OpMax U
3aKOHOMEPHOCTSIX MHPOBOTO TPOIECCa Pa3BUTHS
KYJBTYpBHI;

—TIOJy4YeHHE CTyJIeHTaMHu Oa30BbIX 3HAHHH O
KyJBTYpPOJIOTMM KaK Hayke; 00 OCHOBHBIX pasjie-
JaxX COBPEMEHHOTO KYJIbTYPOJIIOTHIECKOTO 3HAHHMS,
0 npobJyieMax U MEeTO/ax MCCIeI0BaHUM B 001aCTH
KYJIBTYPHI;

— BBIpa0OTKa HABBIKOB CaMOCTOSITEILHOI'O OBJIa-
JICHHUS CTYACHTAMH MHPOM IICHHOCTEH KYyJIbTYpPbI
JUISL COBEPILIEHCTBOBAHUS CBOCH JIMUHOCTH M IMPO-
(deccroHanbHOr0 MacTEPCTRA.

OcHoBHbIE pa3/ieJibl JUCUUIIIMHBI:

1. Pazmen 1. Kynprypa Kak OCHOBHOM MpeaMeET
U3y4EHUSI KYJIbTYPOJIOTHH .

1.1. Kynbrypa Kak (peHOMEH.

1.2. IlpoGnemMsl reHes3uca U TMHAMUKH KYJIBTYpBI.
2. Paznen 2. Tumonorust KyabTypEbI.

2.1. Uuno-0ynauiicKuil TUTT KYJIbTYPHI.

2.2. Kurtalicko-KOH(pyIIHaHCKUT TUTl KYJBTY-

PBL
2.3. XpuCTHAHCTBO KaK OCHOBA 3aMaJIHOTO THIIA

YK-5
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KYJbTYpBI.
2.4. Vcnam Kak O/JIHa W3 OCHOB BOCTOYHOTO THUIA
KYJIBTYPBI.

2.5. Pycckast KynbTypa Kak 0COOBIN THII.

3. Pazgen 3. OCHOBHBIE  KYJBTYpPOJIOTH-
YECKHE KOHIICTIINH MPOILIOTO U COBPEMEHHOCTH
3.1 KynapTypa v TUYHOCTh B CBETE KYJIbTYpPOJIOTH-
YECKUX KOHLECIILIUH.

3.2 OcHOBHBIEC TTPOOJIEMBI PA3BUTHS COBPEMEHHOMN
KYJIbTYpPHI.

b1.0.04

HNHocTpaHHBIH A3BIK

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:

Lenpto ocBoeHust nucHUILIMHBL «HOCTpaHHBIN
A3BIK» SIBJISIETCSL:

MOBBIIIEHHE HCXOJHOIO YpPOBHS BIAJACHUS HHO-
CTPaHHBIM SI3bIKOM, JOCTUTHYTOTO Ha IpeAbIAY-
Hiei CTymeHu oOpa3oBaHus; U OBJaJICHUE CTYICH-
TaMUd HEOOXOJMMBIM U JIOCTAaTOYHBIM YpPOBHEM
MHOSI3bIYHOM KOMMYHUKATHUBHOM KOMIIETEHLIMU B
YCTHOW W MHCbMEHHOU (hopMax sl pelIeHus: co-
[UAITBbHO-3HAYMMBbIX 33]1a4 B PA3JIUYHbBIX 001aCTAX
OBITOBOM, KyIbTYpPHOH, MpOo(eCCHOHAIbHONW U Ha-
YYHOH JEATENBHOCTH, a TaKXKe JJI JajJbHEHIIEro
caMoo0pa3oBaHMsI.

OcHoBHBIC pa3fe/bl JTHCHUIIIHHBI:

1. 51 B coBpemeHHOM Mupe.

1.1. Pa3BuTHE yMEHUI U HAaBBIKOB UTEHHS, TOBO-
peHus ¥ MHChMa M0 YKa3aHHOU TeMe.

1.2. Pa3BuTHE yMEHUIl U HaBBIKOB ONEPUPOBAHUS
JIEKCUYECKUMH U TPAMMaTUYECKUMHU.
CTPYKTYpaMHu JiIsl oO6ecrieueHus: HeoOX0IMMOM
MHOSA3BIYHON KOMMYHHKAIIMHU IO YKa3aHHOM TEME.
2. llenHocTu 00pa3zoBaHMUs.

2.1. Pa3BuTHE HABBIKOB YTEHUS, TOBOPEHUS U
nucbMa 1o Teme «Crcrema BBICIIEro 00pa3oBaHUs
B Poccuu 1 cTpaHax u3yyaemoro si3bIKay.

2.2. Pa3BuTHe yMEHUN 1 HaBBIKOB ONIEPHPOBAHUS
JIEKCUYECKUM U IPaMMaTUYECKUM MaTepHalioM
JUTSL 00ecTieueHNsT HEOOXOAUMOM HHOSI3BEIYHON
KOMMYHHKAIIUH 110 YKa3aHHOU TEMeE.

3. Ucropust Hay4HOU MBICIH.

3.1. PazBuTne yMeHH M HaBBIKOB YTEHUSI, TOBO-
peHus U ucbMa 1o teme «Bplaaromuecs yuéHble
Mupay, «Bennuaiinme n3o0peTeHus YyelioBevecT-
BaY.

3.2. Pa3BuTHEe yMEHUI 1 HABBIKOB OTICPUPOBAHUS
JIEKCUYECKUM M IPaMMaTUYECKUM MaTepHalioM
U1 o0eciedeHusI HEOOXOAMMON MHOS3BIYHOMN

YK-4
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KOMMYHHKAIUH 110 YKa3aHHOU TEME.

4. Ctpana, re s KUBY.

4.1. Pa3BuTue yMEHUI U HaBBIKOB YTE€HUS, TOBO-
penus u nuceMa 1o teme: «Poccuniickas Penepa-
1y reorpagus, MOJIUTHYECKAsi CUCTEMA, KYJIbTY-
pa, 1o au»

5. CTpaHbl H3y4aeMoro si3blKa.

5.1. Pa3BuTHe yMeHUI U HaBBIKOB YTEHUS, TOBO-
peHus U ucbMa 1o teme: « ['eorpadus, Kynbrypa
U TPaJUIMK CTPaHbl U3y4aeMOr0 SI3bIKa.

5.2. PazBuTue ymMeHM U HABBIKOB OIIEPUPOBAHMS
JIEKCUYECKUM U IPaMMaTUYECKUM MaTepHalioM
Juis o0ecreyeHnss He0OX0IMMON NHOSA3BIYHON
KOMMYHHUKAIIUH 110 YKa3aHHOW TEME.

6. CoBpeMeHHOE ITPOU3BOICTBO U OKpY KaroIas
cpena.

6.1. PazBuTHe yMEeHUI 1 HaBBIKOB YTE€HUS, FOBO-
peHus 1 nucbma 1no teme. «MMK — oxHo u3
KPYNHEHIINX MPEANPUATUN METaILTypru4ecKon
otpaciu Poccun u mupay;«lIpupoaseie u 3Koi10-
TUYECKHE SBJICHUS U U3MEHEHUS»; «3alIuTa OK-
pyXarolei cpeab».

6.2. Pa3BuTHe yMEHUI 1 HaBBIKOB ONEPUPOBAHUS
JIEKCUYECKUM U IPaMMaTUYECKUM MaTepHalioM
Ui o0ecreyeHnss He0OX0IMMOW HHOSA3BIYHOM
KOMMYHHMKAIIUH 110 YKa3aHHOW TEMeE.

7. JlocTrKeHus: Hay4HO-TeXHUYECKOr o Iporpecca.
7.1. Pa3BuTHe yMEHUI 1 HaBBIKOB YTEHUS, TOBO-
peHMs U ucbMa 1o teme: «Posb 1 MECTO NHHOBA-
[IUOHHBIX TEXHOJIOTHH B COBPEMEHHOM MHPE» ;
«MH(popMalMOHHBIE TEXHOIOTHUH 21-TO BEKay.
7.2. [lnarnoctruka COpMUPOBAHHOCTH HABBIKOB U
YMEHUH 10 BCEM BHJIaM PEYEBOU JIEATEIBLHOCTH.

b1.0.05

IIpaBoBenenue

Ienn u 3aga4n u3y4eHusi AUCHUIINHBI:
[ensimu ocBoeHust nucuuIuinHbl «IIpaBoBeneHue»
SBISIOTCS: (POPMUPOBAHUE Y CTYACHTOB 3HAHUA,
MO3BOJIAIOIINX O0YYaIOUIMMCSI OPUEHTHPOBATHCS B
cucreMe 3akoHoparenbcTBa Poccuiickont denepa-
IIUH, 1aBaTh IOPUINYECKYIO OLIEHKY pealbHbIM CO-
OBITHSIM OOILECTBEHHOM )KHU3HH.

OcHoBHbIE pa3e/ibl IUCHUIIIUHBI:

1. Paznien OcHOBBI rocyiapcTBa U Ipasa.

1.1. Tema «I'ocynmapcTBO»: MOHSTHE, MPU3HAKH,
¢dopmbl. OCHOBBI KOHCTUTYIIMOHHOTO cTpost Poc-
cuiickoi denepanum.

1.2. Tema «IIpaBo»: mousTHE, UcTOYHMKH. [Ipa-
BOHAPYIICHUE U IOPUAMYECKAs OTBETCTBEHHOCTD.

VK-2, VK-10

108(3)
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3HaueHue 3aKOHHOCTH U MPABOIOPSAJIKA B COBpE-
MEHHOM ob1ecTBe. boprba ¢ Koppynuuei.

2. Paznen OCHOBBI 4aCTHOTO MpaBa.

2.1. Tema OCHOBBI T'paXXJAHCKOTO TIPaBa.

2.2. Tema OCHOBBI CEMEWHOTO MpaBa.

2.3. Tema OCHOBHI TPYIOBOTO MpaBa.

3.Pa3znen OcHOBBI yOJUYHOTO TIPaBa.

3.1. Tema OCHOBBI aIMUHUCTPATHBHOTO TIPABA.
3.2. Tema OCHOBBI YTOJIOBHOTO TIpaBa.

3.3. Tema OCHOBBI SKOJIOTHYECKOTO TPaBa.

4. Paznen OcoOGeHHOCTH TPABOBOTO pEryInpoBa-
HUS Oyayniei mpodeccuoHaTbHON 1A TEIbHOCTH.
4.1. Tema OcoOeHHOCTH TPABOBOTO PEryIUPOBa-
HUs Oyayniei npodeccuoHaTbHON IS TEIbHOCTH.

b51.0.06

CouuajbHOE NAPTHEPCTBO

Henu u 3aga4u U3yYeHUs1 TUCHUTINHBI:
Hensmu ocBoenus aucumiinabl b1.0O «Coumans-
HOC TAPTHEPCTBOY» SIBJISIFOTCS: CIIOCOOCTBOBATH
OBJIAIEHUIO CTYJICHTaMH TEOPETHKO-
METOHO0JIOTHYECKON 0a30i HMCCaea0BaHus U OICH-
KM COLMAJILHON PEaJIbHOCTH B KOHTEKCTE IIPO-
0JIeM, COCTaBIISIONINX COJICPIKAHUE COIHAIIBHOTO
nmapTHEPCTBA.

OcHoOBHBIE pa3aesibl TUCHUTITHHBI:

1. HayuHo-TeopeTuyecKkrie OCHOBBI COLIMAIBLHOTO
MapTHEPCTBA.

1.1.0cHoBBI hopMUpOBaHUS

COIMAJILHOTO MMAPTHEPCTB;

1.2. CoumanbHOE MApTHEPCTBO: COJEpKaHUE IO-
HATHUS ¥ XapaKTCPUCTHK;

1.3. Ba3oBeie KaTeropuu B TEOPUH COLIMATIHLHOTO
MapTHEPCTBA.

2. CouumanbHOE B3aMMOJACHUCTBHE: CYOBEKTHI,
YPOBHH, (OPMBL.

2.1. OcHOBBI KOMaHA000pPA30BaAHUS;

2.2. BHyTpHKOMaH/IHbIE TTPOIECCHI U OTHOIIICHHS;
2.3. Camopa3BUTHE YJICHOB KOMAH/IbI;

3. ConmanpHOE MAPTHEPCTBO B pa3HBIX chepax
3.1. CommanbHOe MApTHEPCTBO B CUCTEME COILIU-
ATBHO-TPYIOBBIX OTHOIIICHHIA;

3.2. Opranuzanus 100pOBOJIBYECKOH (BOJOHTEP-
CKOM) ACSATEIHHOCTH u

B3aUMOJICHCTBHE C COIHAIbHO OPUEHTHUPO-
Ba"HHBEIMH HKO);

3.3. ConmanbHOE MApTHEPCTBO B CHCTEME CTPAXO-
BaHU4.

YK-2; VK-3
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b1.0.07

Jle10Basi KOMMYHHKAIIUSI HA PyCCKOM fI3bIKe
Ilesn ¥ 32524y M3yYeHUs JMCHUILIMHBI:

YK-4
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-OBJIQJICHUE CTYJICHTaMU CIIOCOOHOCTBIO JIOTHYE-
CKH BEpPHO, apryMEHTHUPOBAHO M SICHO CTPOHUTH
YCTHYIO M TUCBMEHHYIO PEYb;

-OBJIQJICHUEM HaBBIKaMU ocymiecTBieHus dpdex-
TUBHOW KOMMYHHUKAIIMM B MPOQPECCHOHATBHON
cpene, CoCOOHOCThIO TPAMOTHO M3JIaraTh MBICIU
B YCTHOM U MUCHbMEHHOM peuu;

-OBJIQJICHHUE CTIOCOOHOCTBIO K COCTaBIICHUIO HAay4Y-
HO-aHAJIUTHYECKUX OTYETOB, IOSCHUTENIBHEIX 3a-
MUACOK JIJIs1 0OeCreYeHus! MPOEKTHOM, YIIpaBJIeHYE-
CKOW ¥ WH(pOPMAIMOHHO-MAPKETHHTOBOW  JIEsI-
TEJIHHOCTH.

OcHoOBHBIE pa3/iejibl TUCIIHIIINHBI:

Paznen 1

1.1. HopmaTHBHBINA acleKkT JEI0BOM KOMMYHHKa-
1114178

1.2. ®yHKUMOHANBHBIE CTUIIU COBPEMEHHOTO PYyC-
CKOTO S3BIKA.

Pa3nen 2

2.1. JlnaHass MOKyMEHTAIuS;

2.2. CoBpeMEHHbBIC TCHJCHIIMM B JCIIOBOH Iepe-
IHCKE.

Paznen 3

3.1. JlenoBasi puTOpHUKa.

b1.0.08

dutocopus

ey u 3aga4un U3y4eHus TUCHUTIIHHBI:
-(opMupoOBaTH CIOCOOHOCTH OCYLIECTBIATH IO-
UCK, KpUTUYECKUI aHAJIN3 M CHHTE3 HHPOpPMAINH,
OPUMEHSTh CUCTEMHBIN MOAXOJ ISl PeLIeHUs MO-
CTaBJICHHBIX 33]1a4;

-pa3BUBaTh CIOCOOHOCTh BOCIHPUHUMATh MEX-
KyJIbTYpHOE pa3HooOpa3ue oOIIecTBa B COLMAIb-
HO-UCTOPUYECKOM, 3THUECKOM M (uiocodckom
KOHTEKCTax;

-CII0COOCTBOBATh Pa3BUTHIO T'YMaHUTAPHOU Kyib-
TYpBI CTYIIEHTa TIOCPEACTBOM €ro MPHOOMICHUS K
onbITy (punocodckoro MplIIeHUs, (OpMHUPOBaA-
HUS TIOTPEOHOCTH W HaBBIKOB KPUTHYECKOTO OC-
MBICJIEHUSI COCTOSIHUS, TEHACHUUI M MEpCHEKTUB
pa3BUTHS KYJIbTYpPBI, IMBIJIN3AINHA, OOIIECTBA,
UCTOPUH, IMYHOCTH.

-IIpeIOCTaBICHNE HEOOXOIMMOTO0 MUHUMYMa 3Ha-
HUH 17151 GOPMHUPOBAHUS MUPOBO33PEHUYECKUX OC-
HOBAaHWH HAy4YHO-HCCIIEIOBATEIBCKON JIEATEILHO-
CTH;

-chopMHUpOBaTh TpPEACTaBICHUE O CHEIUpUKe
¢mtocopun kak cnocode MO3HAHUSA U TyXOBHOTO
OCBOCHUSI MUPA;

VYK-1; YK-5

108(3)
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-ONpEe/IeIUTh OCHOBAHMSI AKTHUBHOW >KU3HEHHOM
MO3HIINHU, BBECTU B KPYyTr (MIOCOPCKUX MpoOIIeM,
CBSI3aHHBIX C o0nacThio Oynymied mpodeccuo-
HaJIbHOW JI€STENBHOCTH.

OcHoBHbIE pa3esibl JUCHUIIIUHBI:

Paznen 1 ®unocodckas kapTuHa MHpa: KOHIIETI-
IIMs YeIOBEKa U Ipodsiema ObITHS.

1.1. dunocodcekas kapTUHA MUpa:  KOHLEIIIHSA
YyeJoBeKa U mpobiema ObITHS.

Paznen 2

2.1. Uctopus dumrocodpun: MHOrooOpa3ue KapTuH
MaTepuaibHoro Mupa. CyIIHOCTh ¥ CMBICIT CYIIe-
CTBOBaHMs yenoBeka. MaTepuaabHOE ObITHE.
Pazngen 3 UpaeanbHoe ObITHE: CO3HAHUE, MBIIIIE-
HUE, SI3BIK.

3.1. HneampHoe ObITHE: CO3HAHUE, MBIILIEHUE,
a3bIK. ['HOCEOIOTus: O3HABaTEIbHbIE OTHOIICHUS
YeJIoBeKa ¢ 00BbEKTUBHON pealibHOCThIO. MeTo10-
JIOTHYECKHE MPOOIeMbl TO3HAHMS.

Paznen 4 Jlunamuka oOIIECTBEHHOTO PAa3BUTHSL.
4.1. Jlunamuka o01mecTBeHHOro pa3Butus. Ooiie-
cTBO. Dmtocodckast KOHIEIHS KYIbTYPHI.

b1.0.09

Be3onacHocTh KU3HeAeATEJIbHOCTH

ey u 3aga4un U3y4eHus TUCHUTIIHHBI:
Llenssmu ocBoeHust aAucHUILIUHBL «be3onacHOCTh
KHU3HEEATEILHOCTHY  SBIISIETCS  (POPMHPOBAHNE
3HaHUI U HaBBIKOB, HEOOXOAUMBIX JIsi CO3/1aHUS
0€30MacHBIX YCIIOBHH NEATENLHOCTH TPU TMPOEK-
TUPOBAaHUM U HCIIOJIb30BAaHUM TEXHUKU U TEXHO-
JIOTHYECKUX TPOIIECCOB, a TAKXKE TMPHU TPOTHO3H-
POBaHUM U JMKBUJALUHN TOCIEICTBUA CTUXMHHBIX
OencTBUi, aBapuil U KaTacTpod

OcHoOBHBIE pa3/ieJibl JUCHUIIIMHBI:

Pazpen 1.

1.1. Teopernyeckre OCHOBBI Oe30MacHOro u 6e3-
BpPEIHOTO B3aMMOJICHCTBHS 4YEJIOBEKA CO CPEeroM
oOuTaHuUS.

Paznen 2.

2.1. TIpou3BOACTBEHHBIN IIyM, yJIbTPa3ByK U WH-
bpa3ByK.

2.2. Ilpon3BOJICTBEHHAs] BUOpAIIHSL.

2.3. 'uTueHNYECKHe OCHOBBI MPOHU3BOJICTBEHHOTO
OCBEIICHUS.

2.4. Bo3myx paboueii 30HBI PEATPUSITHHA.

2.5. DIeKTpOMarHuTHbIE, JIa3epHble, HOHU3UPYIO-
M€ U3Ty4EHUs.

2.6. DnexkTpo0Oe30nacHOCTb.

2.7. IloxxapHast 6€301aCHOCTb.

VK-8
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Pa3nen 3.

3.1. [Ipuemsbl okazaHus IEPBOI TOMOIIH

Paznen 4.

4.1. IlporHo3upoBaHM€ U JUKBHMJALUS YPE3BBI-
YalHBIX CUTyaluid. MeToabl 3allUThl B YCIOBUIX
Ype3BbIYAHBIX CUTYALIH.

Pazpnen 5.

5.1. IlpaBoBble M OpraHU3allMOHHBIE OCHOBBI
0€30MacHOCTH KH3HEICATEIbHOCTH. YIIpaBieHUE
0€30I1aCHOCTBIO JKU3HEACATCIHLHOCTH.

b1.0.10

dusnyeckas KyJabTypa U CllOpPT

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenpto ocBoeHus aucuUUIUIMHBL «Duznueckas
KyJIBTypa U CHOpT» sBisieTcst popmupoBanue Ghu-
3MYECKOM KYJBTYpbl JMYHOCTH U CHOCOOHOCTH
HAMpaBJICHHOTO HWCIIOIB30BaHUA Pa3HOOOpPA3HBIX
cpeAcTB (hu3MUECKOW KyJbTyphl, CHOPTa Ui CO-
XPaHEHUS U YKPEIJICHUS 3[I0pOBbS, a TAKXKE MOJ-
rOTOBKa K OyayIei npodeccuoHalbHOW JeATelb-
HOCTHU

OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:

Paznen 1. ®@usuueckas KynbTypa B Mpodeccuo-
HaJIbHOM MOJTOTOBKE CTYICHTOB.

1.1. ®usnueckas KyapTypa JUYHOCTH. OCHOBHBIE
HOHATHUS U OINpeNeleHuss B 001acTu (pu3NYecKoi
KynbTypbl. KOMIOHEHTHl (pU3NYECKON KYIbTYpBHI,
ee coluanbHble (YHKIMH. YPOBHH CHOpPMHUpPO-
BaHHOCTH (PU3MUECKOMN KYJIbTYphl TUYHOCTH.

1.2 HampasnenHoe (opMuUpoBaHHE JIUYHOCTU B
npouecce BocnuTaHus. CBsA3b pa3iMUHBIX BHJIOB
BOCIIUTaHMs B Mporecce (U3NUYECKOTO BOCIHUTA-
HUS.

1.3 Menuko-ne1arornaecke OCHOBBI bu3u-
yeckod moaAroToBKkd. OCHOBBI OOy4YeHUsS IBUTA-
TEJIbHBIM ACUCTBHSIM.

Paznen 2. OpranuszaliluOHHBIE M METOJIMYECKHE
OCHOBBI (PM3NYECKOTO BOCITUTAHUSI.

2.1. Meroaudeckue MPUHITUIBI (PU3HYECKOTO BOC-
OUTaHusA. MeTosbl U cpesicTBa (PU3UUECKOTO BOC-
nuTaHus. MeTOAMKM BOCHUTAHUS (HU3HUECKUX
KauyecCTB.

2.2. TlpodeccuonanbHO-IpUKIaHas QU3NYecKas
noaroToBka. TexHuka 6e30MacHOCTH Ha 3aHATUAX
bu3nYeCcKOi KyIbTypOH.

Paznen 3. Anatomo-mopdonornueckue u (u3no-
JIOTUYECKUE OCHOBBI IKH3HEAEATEILHOCTH Opra-
HU3Ma 4eJI0BEKa MPH 3aHATHAX (PU3NYECKON KyJb-
TYpOil.

YK-7
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3.1. Opranusm Kak erHasi caMOpa3BUBAIOLIASCS U
CaMOpETyJIHPYIOIasicss OUOJIOTHYECKas CUCTEMA.
BHemnss cpena u ee Bo3IeHCTBUE HA OPTaHU3M U
KU3HEJEATEIHOCTD YEIOBEKA.

3.2. ODyHKUUOHANBHAS AaKTUBHOCTb 4YeJIOBEKa.
Buonornyeckue putmMbl 1 pabOTOCTIOCOOHOCTD.
Paznen 4. OcHOBBI 310pOBOTO 00pasa KU3HU CTY-
JICHTOB.

4.1. 3nopoBbe u ero kputepun. Ouznyeckoe 370-
poBbe uenoBeka. LleHHocTHbBIE OpUEHTALINH
MOJIO/IC’KH Ha 3I0POBbII 00pa3 >KU3HHU.

4.2 KoHTpOJIb U CAMOKOHTPOJIb (PU3UUYECKOTO CO-
CTOSIHHSI.

Paznen 5. Criopt B cucreme (hU3HYECKOTO BOCIIH-
TaHUSl.

5.1. Bunsl criopta. OIUMIIUICKUE WUTPHI: HC-
TOpUS U COBPEMEHHOCTb.

5.2. Kommnekc I'TO B nmporpamMe  pU3N4ECKOTO
BOCIIUTAHUS CTYACHTOB (MCTOPHS, OpraHU3aIUsl
paboTBI IO  COBEPIICHCTBOBAHUIO (PU3NUCCKUX
Ka4ecTB).

b1.0.11

IIpoexTHasi 1esATeILHOCTH

Lesn 1 3aga4un U3y4eHUs JMCHUIIIMHBI:
[ensimu ocBoeHus aucuuIuHel «lIpoexktHas nes-
TEJIBHOCTbY» SBJISIOTCS: OBJaJIeHHE CTYJICHTaMu
HEOOXOUMBIM U JIOCTaTOYHBIM YpPOBHEM Ipodec-
CHOHAJIbHBIX KOMIIETEHIMH B COOTBETCTBUU C
tpedoBanusiMu GI'OC BO no HampaBieHuio noj-
roroBku 11.03.04 «OneKTpoHNKA U HAHOIEKTPO-
HUKa», poduiib noarotoBku «lIpoextupoBanue u
IpOrpaMMUpPOBAaHUE CHUCTEM MHTEpHETa BeLIeH.
[lenb AMCUMIUIMHBI — O3HAKOMJIEHUE C OCHOBaMU
OpraHu3alii NPOEKTHUPOBAHUS B COBPEMEHHBIX
SKOHOMUYECKHUX YCIIOBHUSIX, YIIyOUTh Mpodeccro-
HAJIBHYIO TOJATOTOBKY CTYJIEHTOB B O0JIACTH IMPO-
€KTUPOBAHUS IEKTPOHHBIX YCTPOICTB IMyTeM:
-03HaKOMJIEHHE CTYIEHTOB C HEKOTOPHIMH OCHOB-
HBIMH 3aJladyaMM, COJEp’KaHUEM M MpolLeaypamMu
IPOEKTHOIO aHajM3a HWCXOJHOW CHUTyalluu MJst
BBIPAOOTKH 00OCHOBAHHOTO IMOJX0JIa K 00BEKTaM
POEKTHUPOBAHUS;

-pa3BUTHE HAaBBHIKOB W YMEHMsI aHaJM3UPOBATh
IPOECKTHUPYEMBI O0BEKT U UCIOJIB30BATH 3aKOHO-
MepHOCTH (PopMooOpa3oBaHMs, 3aKOHOMEPHOCTH
U CpEICTBA NMPOEKTUPOBAHUS Il KOMIUIEKCHOTO
IPOEKTHUPOBAHNUS JIEKTPOHHBIX YCTPOHCTB U MHUK-
POIIPOLIECCOPHBIX CUCTEM.

-IOMOYb CTYJIEHTaM IOATOTOBUTHCA K CAMOCTOS-

YK-2
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TEIbHOU AESITeNbHOCTH, UOO BCE OCOOCHHOCTH MX
Oynyiei caMOCTOSTENbHOM pPaboOThl CBS3aHBI C
MIPaBOBbIMH, OTHOUICHUSIMU, & TAKXKE YCIOBHIMU
IIPOEKTUPOBAHUSI, COIVIACOBAHUS U YTBEP)KIEHUS
MIPOEKTHOM IOKYMEHTALlUH.

OCHOBHBIM MPEAMETOM M3YUEHUS JAUCLUILUIMHBI
ABIIIOTCS MPOLIECCHI, PYHKINU, 3a]]a41, METOIBI U
CpelCTBa yIpaBieHMs HpoekTamu. B mponecce
W3Yy4YEeHUsl JUCLUUIUIMHA IpeajaraeT KOHUENTyalb-
HOE OCMBICIIEHUE COBPEMEHHBIX MPOIIECCOB Opra-
HU3alMM TPOEKTHOW JEeATEIbHOCTH, IpU3BaHa
OMOYb OOYYaIOMIMMCSl OTPENEIUTh CBOHM IPO-
deccroHanbHble U IICHHOCTHBIE  YCTaHOBKH,
c(hopMUpOBaTh METOAOJOTMYECKYI0 U METOANYE-
CKYI0O OCHOBY Mpo()ecCHOHANbHON MPOEKTHOI
JESITEIIbHOCTH.

OcHoBHBbIE pa3esibl JUCHUIJINHBI:

Paznen 1. OCHOBBI TPOEKTHOM JEATEIHHOCTH.
VYmpasnenue npoektamiu. (3 c.) OCHOBBI IPOEKTH-
pOBaHMs 3JEKTPOHHBIX YCTPOWCTB M MHUKPOIIPO-
IIECCOPHBIX CHCTEM (4 C.)

1.1. OOmue mpeAcTaBiIeHUST O Kypce, €ro pasfie-
nax. Bompocel Teopun M HCTOpUM IPOEKTHPOBA-
HUSl DJIEKTPOHHBIX YCTPOWCTB M MHKpPOIIpoLec-
COPHBIX CUCTEM. DTanbl (MICTOPUYECKNE) PA3BUTHUS
IPOEKTUPOBAHUS AJIEKTPOHHBIX YCTPONUCTB U MHK-
pOIIpoLECCOPHBIX cucTeM. OpraHu3anus HMpOeK-
TUPOBAHUS DJIEKTPOHHBIX YCTPOHCTB M MHUKpO-
IPOIIECCOPHBIX CUCTEM 32 PyOEkKOoM.

1.2. [IpoexTrpoBaHKE AIEKTPOHHBIX YCTPOWUCTB U
MHUKpPOIIPOLIECCOPHBIX CHUCTEM — OCHOBHBIE KarTe-
ropun jaesatensHocTH. OCHOBBI (opmMooOpa3oBa-
Hus. BriusHue marepuana, KOHCTPYKIIMUA U TEXHO-
JIOTMH TPOU3BOJCTBA HAa OOBEKT MPOSKTUPOBAHMUS.
Meroanka npoeKTHpoBaHus 00beKTOB. DyHKIMO-
HaJIbHBIM aHaIW3 U MapKeTHHr B ausaiiHe. Oco-
OCHHOCTH M TNPUHIUIBI MPOESKTUPOBAHUS DJIEK-
TPOHHBIX YCTPOWCTB U MUKPOIPOLIECCOPHBIX CHC-
TEM.

1.3. CucremHas kapTHHA yIpaBJIEHUS MPOEKTaMU
(VII) Ilonsitne «mpoekT». 3HAaHWE OCHOB YIIPaB-
JaeHus mnpoekTamu. Kiaccudukanus mTpoeKToB.
JKu3HeHHBIN OUKI TpoeKkTa U npoaykra. HaBeikn
MEHEKEpAa IMpOeKTa. YYacTHUKM mnpoekTa. Ko-
MaHAa npoekta. Komanga mpoekta M CTpyKTypa
opranuzanu. TUNBl OpraHu3anuii: QyHKIHO-
HaJbHas, MpOEKTHas, MarpuyHas. I[Ipoueccsl
ynpasiaeHus npoekramu. Kapra npoueccos
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yhnpasieHus IpoekTamu. MHunuanus mpoekra.
OyHKIUU TPOEKTHOTO odrca. MHUIMAus Mpoek-
Ta. ['pynna nponeccoB nHunuanuu. OT60op npoek-
TOB B OpraHM3alMU. YYeT OCHOBHBIX OIpaHU4e-
HUl (TpeyrosibHuK npoekrta). ConepkaHue ycraBa
npoekTa. Pa3paboTka mpeaBapuTeIbHOTO COCTaBa
IIPOEKTA.

1.4. Meronpl ymnpaBieHHsI NPOEKTaMH. Scrum.
Agiel. [InanupoBaHue cofepkaHust ¥ CPOKOB MPO-
ekrta. ['pymnma npoieccoB ynpaBieHUs] IPOEKTaMU
— mpoueccsl IianupoBanus. IlnanupoBanue co-
nepxxanusi, Onpenenenue coaepxxkanusd. Co3nanue
uepapxuueckoit ctpykrypsl pador (MCP). Meton
- cTpykTypHas aekomnosunus pador (C/IP). Me-
toasl MCP. IlpaBuia U NmpUHUHMIBI OCTPOEHUS
NCP. Ynpasnenue cpokamu mpoekta. Omnpeserne-
HUE COCTaBa U B3auMOCBs3el omnepauuil. OneHka
pecypcos onepanuil. Onpenenenue JIMTEIbHOCTU
onepauuil. Pazpabotka pacnucanus. OueHka JJin-
TeNbHOCTU IpoekTa. IlnaHupoBaHue crommoctu,
KauecTBa, UeJIOBEYECKUX pecypcoB. OreHka
CTOMMOCTH U pa3paboTka OrokeTa IpOeKTa.
CroumocTtHas oneHka. MeTonbl OLEHKH CTOMMO-
ctu. [lnaHupoBaHue yenoBe4ecKux pecypcoB mpo-
exta. Marpuna orBeTcTBeHHOCTH. [ImanupoBanue
kayecTBa npoekta. CTOMMOCTh KadecTBa. Bius-
HUE IUIAHUPOBAHMS KauyecTBa Ha IUIAH IPOEKTA.
IInanupoBaHuEe PUCKOB U KOMMYHHUKAIIMN IPOEK-
Ta. [InanupoBanue ynpasineHus puckamu. PasHo-
BUJHOCTU pucka. [loTeHManbHble pUCKH, CBSI3aH-
Hble C JeBATHhIO oOnacTsamMu 3HaHMM. KauecTBeH-
HBIM aHanu3 pUCKOB. KoiMuecTBEHHBIN aHanIu3
puckoB. [lnanupoBaHue pearupoBaHus Ha PUCKHU.
YeTplpe MeTOZa pearupoBaHUs Ha PUCKH: H30era-
HUe, nepenayda, ocnadnenue, npuHsatue. [lnanupo-
BaHNWE KOMMYyHMKaiuil. [lnannpoBanue nocraBok.
Hcnonnenue npoekra. [InaHupoBanue moKynoxk u
npuobperenuil. IlnanupoBanne KOHTPaKTOB. YT-
BEp)KJIEHUE IUJIaHA YIPaBJICHUS MPOEKTOM U CO-
xpaneHue bazoBoro mmana. CTpykTypa IUIaHa
yhnpaBieHus: npoekToMm. ['pymnma mporeccoB wHc-
MIOJIHEHUS NpOeKTa. Pa3BUTHE KOMaHJbl IIPOEKTA,
OCHOBHbIe 3Tamnbl. Pacmpoctpanenue uHpopMma-
. CriocoObl pacrpocTpaHeHus HHQPOpPMAaLUH.
PykoBoJCTBO U ynpaBieHHe UCTIOTHEHHEM MPOEK-
ta. Beroop mponasios. [Iporecc obecrnieueHus ka-
yecTBa. AyIUT KauyecTBa.

1.5. MoHuTOpUHT U yrpaBiieHHe paboTaMu Mpo-
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eKTa.

['pynna nponeccoB MOHUTOPUHIA U YIPABJICHUS.
AHanu3 OTKJIIOHEHWH NPOEKTa — METOJIUKA OCBO-
eHHOro oObema. BripaBneHne u3MeHEeHUs MU B 00-
JIaCTH COJEP’KaHUsA, CTOUMOCTH, Ka4yeCTBa, PacIy-
caHusi. MOHUTOPUHT IUIaHA YIPABJIEHUS PUCKAMU.
OT4eTHOCTH 10 UCIIOJHEHUIO U aJMUHUCTPUPOBA-
HUEe KOHTpakToB. CHcTeMa YIIpaBlIEHHUS H3MEHeE-
HUSAMU. MOTHBanus COTPYAHMKOB Ha BBOJ aKTYy-
albHBIX JAHHBIX MpOeKTa. AHaIu3 npodiemM Impo-
eKTa.

3aBeplIeHHE [TPOEKTA.

I'pynna npoueccoB 3aBepLIeHMs. 3aKpBITHE KOH-
TpakTa. 3aKkpblTUE IpPOeKTa. AJIMHHHUCTPaTHUBHOE
3aKpbITHE NPOEKTa. AHaJIM3 3aKPBITHS IIPOEKTA.
AHanu3 npoekta. OTYET MpPOEKTa U HAKOIUIEHHE
OIbITa B OPraHU3ALINH.

Paznen 2. IlosTamnHasi opraHu3auus NPOEKTHOU
JEATEIIBHOCTH - IPOEKTUPOBAHUE SJIEKTPOHHBIX
YCTPOMCTB M MHUKPOIIPOLIECCOPHBIX cucreM (5, 6
c.)

2.1. PaccmaTpuBaeTcs OpraHU3aIMOHHAsl CTPYK-
Typa YIpPaBJIEHNUs WHBECTULIMOHHBIMH ITPOEKTAMHU.
OcHoBHble mpouecchl ynpasieHus. lIpeanpoext-
HbIE HCCJIENOBAaHUS W aHAJIN3 BO3MOXKHOCTEH.
@OyHKIMH, 00513aHHOCTH U CBSI3U YUYaCTHUKOB IIPO-
€KTHO-MHBECTULIMOHHOIO TIpouecca. M3ydarorcs
TEPMHUHBI: WH)XKUHUPUHTOBBIE KOMIIAHUH, T€He-
paJIbHBIN NPOEKTUPOBUIMK, I€HEPATIbHBIA NOAPS-
YUK

2.2. PernameHTHpYIOUIMH TOPSIIOK OOOCHOBAHMS
UHBeCTULMI. DOTambl  pa3pabOTKU  MCXOJHO-
pa3pemmTenbHON ToKyMeHTanuu. @opmMupoBaHue
IIPOEKTHOM TOKYMEHTAllUH, CTaIuU MPOEKTUPOBA-
Hus. M3yyatorcss TepMUHBI: OW3HEC-IIJIaH, TEXHU-
gyeckoe 3afanue. O3HaKOMIIEHHE C NTOJATOTOBKOM K
MPOEKTUPOBAHUIO U C CTAAMMHOCTBIO MpHU paspa-
00TKE MPOEKTOB, M3y4eHHE OCHOBHBIX OpPraHH3a-
[IUOHHO-TEXHUYECKUX MEPOINPHUATHI IO MOAro-
TOBKE K IPOEKTUPOBAHUIO.

2.3. TlopsmoKk KOMILIEKTOBaHUS M O(GOPMIICHUS
IIPOEKTHON NokyMmeHTauuu. llocinenoBaTenbHOCTh
JIEMCTBUM MPOEKTHPOBLIIMKA MPHU  peaTu3alnu
npoekTa. B3ammoneiictBue mpodeccuii mpu mpo-
€KTHPOBAHUU DJIEKTPOHHBIX YCTPOWCTB U MHKPO-
IIPOLIECCOPHBIX CHUCTEM. M3ywaroTcs TEpMMHBI:
3aJJaHu€e HA IPOCKTUPOBAHMUE.

2.4. CocTaB U coJep)KaHHE NMPOEKTHOW TOKYMEH-
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TallMM Ha 3JEKTPOHHOE YCTPOICTBO WMiIM HpUOOD,
nepenaBaeMblii B skcneptusy. Cozaep:kanue 00-
el MosICHUTENbHOM 3anucku. [IpumepHsiil nepe-
YeHb TEXHUKO-3KOHOMMUYECKUX IOKa3aTesed s
JIEKTPOHHBIX YCTPOMCTB. M3yuyaroTcsi TEpMHHBIL:
TEHJEpHass JOKyMeHTanus, odepra. O3HaAKOMIIE-
HHUE C TOPSJIKOM COIJIACOBaHMS U YTBEPXKIACHUS
IIPOCKTHOM  JOKyMeHTauuu. l3ydenue poan
yIpaBJIEHUS] IPOEKTHBIM IPOLIECCOM, 3HAKOMCTBO
C DKCIIEPTU30M U COITIACOBAaHUEM IIPOEKTOB.
Paznen 3. IlpakTuka NMpOEKTUPOBAHUS SJIEKTPOH-
HBIX YCTPOICTB M MMKpPOIIPOLIECCOPHBIX CHUCTEM,
pas3JInYHbIX 110 CBOEMY HazHaueHwuto (7, 8 c.).

3.1. OcoOGeHHOCTH B MPOEKTHPOBAHUH SJIEKTPOH-
HBIX YCTPOMCTB M MHUKPOIPOLIECCOPHBIX CHCTEM,
Pa3IUYHBIX 110 CBOEMY Ha3HAUEHHUIO.
Knaccugukanus TeXHUYECKUX KOMILJIEKCOB, TeX-
HUYECKUX, Y3JIOB U 3JEKTPOHHOTO 000pYyI0BaHUS,
3JIEKTPOHHBIX YCTPOUCTB M MUKPOIPOLECCOPHBIX
CHUCTEM.

3.2. OObeKTHl MPOECKTHPOBAHUS B MPOU3BOACT-
BEHHOM MNpakTHUKe (DJIEKTPOHUKA, MPOrpaMMHUpPO-
Banue). CpezactBa (GOpMHPOBAHUS TNPOU3BOICT-
BEHHOM M TEXHOJIOTUYECKOU cpefibl M0 (PYHKIUU U
npoucxoxzaenuto. OObeMbl, o0opynoBaHHE U
AJIEMEHTHI MpoeKkTHpoBaHus. Crnenuduka Mpoek-
TUPOBAHUS DJIEKTPOHHBIX YCTPOMCTB M MHKpPO-
IIPOLIECCOPHBIX CUCTEM, 000pYI0BaHMs, KOMILIEK-
coB 000py/IOBaHMS PA3JIMYHBIX MO CBOEMY Ha3Ha-
YEHHUIO.

b1.0.12

IIpoaBuikeHue HAYYHON NPOAYKIUH

Henun u 3aga4n u3y4eHus: AUCHUIINHBI:
[enssmu ocBoeHns aucumiuiuHel «IIponBukenune
HAyYHOU MPOTYKIIUI SBIISIOTCS:

-pa3BUTHE Yy CTYACHTOB JINYHOCTHBIX KadecTB, a
Takke (OPMUPOBAHUE KOMIIETEHLUH B COOTBET-
ctBun ¢ TpeboBanusmu GI'OC BO no Hampasie-
Huto noarotoBku 11.03.04 DnexkTpoHrka U HaHO-
DIIEKTPOHMKA;

- (GopmMHupoBaHUE y CTYAEHTOB IPEICTABICHUN O
BUJaX HAay4YHON NPOAYKIMHM M IIYTSAX MPOJBHKE-
HUSl €€ Ha PHIHOK, MOJIy4eHHEe KOMIUIeKCa 3HaHUM
O CHCTEME€ TOCyIapCTBEHHOW MOAJEP/KKH, I'paH-
Tax, ¢poHmax U oGOpMIECHUN KOHKYPCHOH TOKY-
MEHTAIUH;

-OCBOCHME CTYACHTaMU HABBIKOB IIPOBEICHUS Ia-
TEHTHOTO TOMCKa, O(OPMIICHHS MTATEHTHOH JTOKY-
MEHTALMH.

YK-1
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OcHoBHbIE pa3e/ibl JUCHUIIIHHBI:

1. IlpoaBuxkeHre HAyYHOU MTPOTYKIIUH.

1.1. TlonaTHEe HAYYHOM MPOTYKIIHH.

1.2. Busbl Hay4yHOH MPOTYKIIHUH.

1.3. Perucrpauusi pa3idyHBIX BHJIOB HAyYHOMU
TIPOTYKITHH.

1.4. Tlytu npoABM>KEHUS HAay4YHOH NPOAYKLHU Ha
PBIHOK.

1.5. Cucrembl puHaHCHPOBAHUS.

1.6. CucteMsl rocyJapCTBEHHOH ITOAICPKKH.

1.7. ITpuHIMIIBI B3aUMOJICHCTBUSL C MPOMBIILICH-
HBIMH [TPEATPUATUSIMHE.

1.8. KonkypcHast gokymeHTanusi u ee odopmie-
HUE.

b1.0.13

TexHoJiornyeckoe NpeANPUHAMATEIHCTBO
Henu u 3aga4u U3yYeHUs1 TUCHUTINHBI:
HenssmMu ocBoeHUst nuCHMILIMHB «TexHO-

JIOTUYECKOE MPEIIPUHIUMATEIBCTBOY  SBIISIOTCS

(dopMHpOBaHUE CHCTEMATUYCCKUX 3HAHUW W Ha-

BBIKOB B 00JIACTH TEXHOJIOTHYECKOTO TPEAPUHH-

MaTebCTBa, PAa3BUTHE HABBIKOB PACIO3HABAHUS

HUCTOYHUKOB WHHOBAIIMOHHBIX BO3MOXHOCTEH, Ha-

XOXKJIEHHE CIOCOO0B MPOJABIKEHUS WHHOBAIIMOH-

HOTO TIPOJYKTA, WCTOYHHKOB (hHHAHCHUPOBAHUS,

dbopMupOBaHHE HABBIKOB MOJCUETa MpEAroiarae-

MOW JIMKBHHOCTH M OIICHKH BO3MOJKHBIX PHCKOB,

W3YYEeHHUE METOJIOB CO3/IaHUsl PE3yIbTaTOB UHTEIN-

nexryanbHOU nestenbHocTy (PU/]) 1 cioco6oB ux

3aIUTHL.

K 0CHOBHBIM 3a1a4aM Kypca OTHOCSITCS:

-  HW3y4YeHHWE TeOpHH (YHKIIMOHUPOBAHUS HHHO-
BaIlMOHHONW SKOHOMHKH M TEXHOJIOTHYECKOTO
MpeIpUHIMATEIbCTBA;

- paccMOTpeHHe TPHUHIMIIOB  OpraHU3alluH,
VIpaBJICHUS H  OIECHKH  HWHHOBAI[MOHHO-
MPEIITPUHAUMATEIBCKOM JIeATEITBHOCTH;

- aHaIM3 Mep TOCYIapCTBEHHOH IOICPIKKH
WHHOBAIIMOHHOW JIeATEIHbHOCTH W Pa3BHUTHUA
WHHOBAIIMOHHOMW SKOCUCTEMBI;

- H3y4YCHHE OCHOB KOMMEpPITHAIH3AIMH WHHOBA-
MUA W Pa3BUTHS BBICOKOTEXHOJIOTHYECKOTO
ousHeca.

- (opmupoBaHUE TPOEKTHOM KOMaHJIBI;

- BBIOOp OM3Hec-moJenu u pa3padoTka Ou3Hec-
TUTaHa,;

- aHajnu3 pBIHKA M TMPOTHO3 TPOAAXKH, aHAIIU3
NOTPEOUTEITBLCKOTO TIOBEJICHUS U PUCKOB pas-
BUTHUS KOMIIAaHUH.

YK-2, YK-9
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OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:

Paznmen 1. BBemeHue B TEXHOJOTHYECKOE IPEJ-
IPUHUMATEIBCTBO.

1.1. CymHocTs u cBoiicTBa nHHOBauuil. Kinaccu-
bukanuss MHHOBaLMKA MoJenu HMHHOBALMOHHOTO
nporecca Ponp mpenmpuHuMaTens B MHHOBAIIM-
OHHOM IIpOLIECCE;

1.2. ®opMupoBaHue U pa3BUTHE KOMAH/IbI;

1.3. busnec-uaes, On3Hec-Moeib, OM3HEC- MJIaH;
1.4. Mapketusr. O1ieHKa pbIHKa;

Paznen 1. TexHonoruueckoe mnpeAnpUHUMATENb-
CTBO

2.1. Pa3pabotka mpoaykta. Product Development.
Mertoap! pa3paboTku npoaykra. OneHKa TeXHOI0-
TUH.

2.2. BeiBeneHue npoaykra Ha peiHOK. Customer
Development;

2.3. Hemarepuanbhble axkTuBbl. OXxpaHa HUHTEIN-
JEKTYaJIbHOM COOCTBEHHOCTH;

2.4. Tpancdep TeXHOIOTUH U JTUIIEH3UPOBAHUE,
2.5. Co3zianue u pa3BUTHE CTapTarna;

2.6. Hay4HO-uCClIeOBaTeNbCKUE H  OIBITHO-
KoHcTpykTopckue padorsl (HUOKP).

Paznen 3. ®unancupoBanue. OlleHKa PpHUCKOB
npoekTa. IlpencraBinenue mnpoekra. [ocynmapcet-
BEHHass WMHHOBAIIMOHHAS TMOJUTHKA TIPUBJIEKA-
TEJIbHOCTHU MPOEKTA.

3.1. MHCTpyMEHTHI TNpHBICYECHUsI (DPUHAHCHPOBA-
HUS;

3.2. OneHka WHBECTUIIMOHHOW TPHUBIIEKATEIHHO-
CTH;

3.3. Pucku npoekra;

3.4. [Ipe3eHTanus npoeKTa;

3.5. lHHOBarmonHas skocucrema. I'ocyaapcTBeH-
Hasl THHOBAIIMOHHAS TIOJIUTHKA.

b1.0.14

IKOHOMHKA
Henu u 3aga4n U3y4YeHUs: JUCHUILINHBI:

- m3ydyeHwe (yHIAMEHTAIBHBIX 3aKOHO-
MEPHOCTEH SKOHOMHUYECKOTO Pa3BUTHS OOIIECTBa,
JIEKAIIUX B OCHOBE BCEH CHCTEMBI DKOHOMHUUYECKUX
3HaHWM, aHaMW3 (DYHKIMOHUPOBAHUS PHIHOYHON
9KOHOMHKHU Ha MUKPO W MaKpOYpOBHE, OIpejeie-
HUE POJIU TOCYIAPCTBEHHBIX HHCTUTYTOB B DKOHO-
MHUKE, PaCCMOTPEHHE TEOPETUICCKUX KOHIICTIIIHMN,
000OCHOBBIBAIOIUX ~ MeXaHU3M 3P (HEKTUBHOTO
(YHKITMOHUPOBAHHS SKOHOMHUKH;

- OCBOEHHE HABBIKOB OLIEHKH HCIIOIL30Ba-
HUS PECYPCOB MPEINPHUATHS W PE3yIbTaTOB €ro

YK-9
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NESITEIbHOCTH;

- (hopMupoBaHKE y CTYJEHTOB OCHOB JKO-
HOMMYECKOTO MBIIIJICHUS;

- BBIpa0OTKa CIIOCOOHOCTH HCIIOJIb30BATh
OCHOBBI SKOHOMHMYECKHUX 3HAHUIl B pa3IMYHBIX
cdepax KU3HEEATEIHbHOCTH;

- (opMupoBaHUEe KOMIIETCHIIMA, HEOOXO-
JMMBIX TIPU PEeUICHUHU MPO(ECCHOHATBHBIX 3a7ay.
OcHoBHbIE pa3esibl JUCHUIIIUHBI:

1. MuKpOIKOHOMUKA.

1.1. BeneHnue B 3KOHOMUYECKYIO TEOPHUIO;

1.2. Vicropusi 5)KOHOMUYECKHUX YUCHUI,

1.3. 3aKOHBI PBIHOYHON SKOHOMHKH: CIIPOC, Tpe/I-
JOXKEHHE, [IEHO00pa30BaHKE;

1.4, TTpousBoAMTENIb U OTPEOUTENH B PHIHOYHOMN
HKOHOMHKE;

1.5. KonkypeH1us: BUIbI PHIHOYHBIX CTPYKTYP.

2. Makpo3KOHOMHUKA

2.1. 3akoHOMEpHOCTH (YHKIIMOHUPOBAHUSA Ha-
IIMOHAILHON SKOHOMUKH;

2.2. IUKJINYHOCTh IKOHOMUYECKOTO Pa3BUTHS;
2.3. DKOHOMUYECKas TMOJIMTHKA TOCYIapCTRa.

3. DKOHOMUKA MPEeANPHUATHS

3.1. IpennpusiTie Kak XO3SMCTBYIOUIMH CyOBEKT
PBIHOYHON 3KOHOMUKH;

3.2. Pecypchl mpearnpusTus;

3.3. 3arparbl M (UHAHCOBBIE PE3YJbTATHl Jed-
TEJIbHOCTHU TPEATIPHSITHS.

b1.0.15

IIpou3BOACTBEHHBIH MEHEAKMEHT

ey u 3aga4un U3y4eHUs TUCHUTIIMHBI:
OBnajeHne CIIOCOOHOCTBIO OIPENENATh KPYyr 3a-
Jlad B paMKax IIOCTAaBJICHHOW €W W BHIOWMpATh
ONTUMAaJIbHBIE CHOCOOBI MX PEIICHUs, UCXOJI M3
JEHCTBYIOIINX MPABOBBIX HOPM, UMEIOIIUXCS pe-
CYpCOB M OTpaHMYEHMH, B TOM 4YHCJe B 001acTH
MIPOM3BOJICTBEHHOTO MEHE/DKMEHTA

OcHoBHbIE pa3/ieJibl JUCUUIIIMHBI:

1. OcHOBBI MPOU3BOJCTBEHHOTO MEHE)KMEHTA.
1.1. Teoperuueckre OCHOBBI MPOU3BOJCTBEHHOTO
MEHE[KMEHTA.

2. IlnanupoBaHMe, OpraHu3alMs U yIpaBlieHHE
TIPOM3BOJICTBEHHBIM MPEIIPUSTHEM.

2.1. Crparernueckoe, TEKyllee W OIEPaTUBHOE
TUTAHUPOBAHHE;

2.2. OpraHu3anMoHHas CTPYKTypa NPpeANpUsTHUS;
2.3. Opranuzaius Tpou3BOJICTBEHHBIX MPOIIECCOB;
2.4. Opranusanys 1 MJIaHUPOBAaHUE OIUIATHI TPyAa
Y MOTHBAIIMU IIEPCOHAJIA;

YK-2, YK-9
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2.5. Lean-MeHeKMEHT.
3. MeToap! OIIeHKH 3KOHOMUYECKOH 3 (EeKTUBHO-
CTH OPTaHU3alMOHHO-TEXHUYCCKUX PEIICHHH.
3.1. MeToap! OLIEHKH SKOHOMHUYECKOH 3¢ dexTrB-
HOCTH OpraHU3aIIMOHHO-TEXHUYECKUX PEHICHUH.

b1.0.16 MaremaTuka OIIK-1 504(14)

Lesn 1 3a5aun U3y4eHUs JUCHUTIIMHBI:

[lenbto ocBOeHUS AMCHUILIMHBI «MaremaTuka»
ABJISICTCS BOCIUTAHHUE JIOCTAaTOYHO BBICOKOM Ma-
TEMaTUYECKON KYJIbTYpPbl; IPUBUTHE HABBIKOB CO-
BPEMEHHBIX BHJIOB MaTEMaTUYECKOI'O MBIIICHHUS;
IIPUBUTHE HABBIKOB MCIIOJIb30BAHMSI MaTeMaTHye-
CKUX METOJIOB U OCHOB MaTeMaTHYeCKOro Mojie-
JUPOBAHUS B IPAKTUUECKOH 1€ATEIbHOCTH.
Bocnuranue y cTyeHTOB MareMaTHYeCKON KyJib-
Typbl BKJIIOYAET B ce0s SCHOE MOHUMaHUE HEOO-
XOJUMOCTH MaTeMaTU4YeCKOM COCTaBIIAIOLIEH B
o011el MOAroTOBKM OakanaBpa, BRIPaOOTKY Ipe-
CTaBJICHUH pPOJIM U MECTe MaTeMaTHKH B COBpE-
MEHHOW [MBWIW3AaLIUM U B MHUPOBOH KYJIBTYpE,
YMEHHUE JOIMYECKH MBICIHUTh, ONEpUpPOBaTh C ab-
CTPAaKTHBIMU OOBEKTaMH U OBbITh KOPPEKTHHIM B
yNOTpeOJCHUH MaTEeMaTUYeCKUX MOHATHH U CUM-
BOJIOB ISl BBIPA)KEHUSI KOJIMYECTBEHHBIX U Kaue-
CTBEHHBIX OTHOLIEHHH. MaremaTuueckoe o0pa3o-
BaHuE 0akanaBpOB JOJKHO OBITh HIMPOKUM, 00-
MM, TO €CTh I0CTaTOYHO (yHIaMEHTAIbHBIM.
Hacrosias nmporpamma 1o MareMaTHKe OTpaskaeT
HOBbIE TPeOOBaHUS, MPEIbSBIIAEMbIE K MaTeMaTH-
YEeCKOMY OOpa30BaHMIO COBPEMEHHBIX OakaiaBs-
poB. Ee xapakrtepusyeT NpHKiIazHas HalpaBJIcH-
HOCTb U OpUEHTalMsl Ha 0Oy4yeHue CTYAEHTOB HcC-
II0JIb30BAHNI0 MaTEMATUYECKUX METOJOB IIPU pe-
[IEHUH MPUKIAIHBIX 3a/1a4.

OO0umii Kypc MaTeMaTuKd sBJsieTcs (yHIaMeH-
TOM MaTEMaTHYECKOTo 00pa3oBaHus OakagaBpa.
OcHoBHBIE pa3fe/ibl JMCHUIITHHBI:

1. DnemeHTHl NMHEWHON anreOpbl M aHAIUTHYE-
CKOU T€OMETPUHU.

1.1. Marpuusl u onpenenurenu. JledcTBus Haj
Mmatpuliamu. Beruncinenue onpeaenurens. O0Opat-
Has MaTpuia. MaTpuuHble ypaBHEHHUS.

1.2. Cucrembl NTHHEHHBIX anreOpanvecKux ypas-
HeHuil. Crnoco6s! pemenus CJIAY. UccnenoBanue
CJIAY. ®yHpameHTalbHasg CHCTEMa pELEHUN
CJIOY.

1.3. Bekropnas anrebpa. [lonsrue Bextopa. Omne-
pauuu HajJ BeKTOpaMu. BekTopHoe nmpocTpaHCTBO.
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Jlunetinbrit oneparop. KBaaparuunsie GopMsl.

1.4. VpaBHeHHE NIMHUM B JI€KapTOBOW CHUCTEME
KOOpJMHAT M B MOJSPHON CUCTEeMe KOOpAHMHAT.
[Ipsamass Ha TIOCKOCTH M mpocTpaHcTse. [lmoc-
kocTh Llununapuueckue mnoBepxHOCcTU. Kpusbie
BTOPOTO MOPSiAKA

2. BBenenue B MaTreMaTHYECKUNA aHAJIN3

2.1. MuoxectBo. @ynkuuu. [Ipenen ymciaoBoii
nocneaoBarenbHocTu. [Ipenen ¢ynkuuu. Berumc-
JeHue npeaenos. HenpepsBHOCTD (hyHKIIMK

3. duddepennmanbuoe ucurcnenne GyHKIUN O~
HOM IIEPEMEHHOU

3.1. uddepenuupyemocts POII. IIpousBognas
¢ynkuuu. duddepenuman dyaxmumn. TexHuka
BBIUMCJICHHS] IPOU3BOIHOM.

3.2. OcHoBHBIC Teopembl U epeHITHATEHOTO
ucuncnenus [lpunoxeHus mpou3BOAHON K UCCIe-
JIOBAHHIO (DYHKITHH.

4. HWHurerpanbHoe HCYHCIEHUE (PYHKIHH OIHON
MIEPEMEHHOMN

4.1. TlepBooOpa3Has. HeonpeaeneHHbI HHTETPAI.
MeToap! HHTETPUPOBAHUSI.

4.2. OnpeneneHHbIl MHTErpan. MeToabl BBIYMC-
nenus. [IpunokeHus: onpeaeneHHOro HHTerpaa.
4.3. HecoOGcTBEHHBIE MHTETPAJIBI.

5. InddepennnanbHoe U HHTETPATILHOE UCUHCIIE-
HUe (PYHKIIMHM HECKOJIbKUX MEePEMEHHBIX.

5.1. IlonaTre QyHKIMN HECKOIBKUX MEPEMEHHBIX.
[Tpenen u HenpepwsIBHOCTH. [Iuddepenimponanne
(GYHKIMK HECKOJNBKHAX TepeMeHHBIX. [Ipuimoxe-
HUSL.

5.2. IlonsaTne kpatHoro mHTerpana. HaxoxxaeHnue
WHTErpasioB 2 v 3 mopsijika.

[TpunoxeHus: KpaTHBIX MHTETPAJIOB.

6. luddepenunanbHble ypaBHEHUS.

6.1. OObikHOBeHHBIE H(QepeHInaIbHbIE ypaB-
HEHHS TIEPBOTO MOPSIIKA.

VYpaBHEHUS BBICHIMX MOPSAKOB, JOMYCKArOIIUe
MIOHMKECHUE TTOPSIKA

6.2. Jluneiinpie nuddepeHuanbHble ypaBHEHHS
BBICIIIMX TOPSIAKOB. CUCTEMBI TMHEHHBIX Audde-
PEHLMAIBHBIX YPaBHEHHH.

7. YucnoBble W (GYHKIUOHAJIbHBIE PANbL. Psabl
Dypse.

7.1. Ynucnoseie psasl. [loHsTHE CXOMMMOCTH pja.
[Ipu3Haku cX0aUMOCTH.

7.2. ®ynkimoHanbHbIC psabl. [loHsATHE QYyHKIIHO-
HAJIBHOTO psijia, 006JacTu cXoauMocTu. CTerneHHbIe
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psnbl. [IpunoxeHns cTeneHHbIX psioB

7.3. Psap1 Dypee.

8. Teopust pyHKIIMM KOMIUIEKCHOT'O IIEPEMEHHOTO.
8.1. MHOXecTBO KOMIUIEKCHBIX 4Ynceln. DopMbl
3allUCH  KOMIUIEKCHOro uwucna. Omnepauuu Haj
KOMIIJIEKCHBIMHU YHCIIAMHU.

8.2. TlonsTe (yHKIIMH KOMILJIEKCHOTO IEePEMEH-
Horo. DnemenTtapubie ¢pynkuuun KII.

8.3. Ilpenen, nenpepriHOCTh DKII. duddepen-
nupoBanue u uarerpuposanue OKII.

8.4. Panpl B KOMIUIEKCHON IUIOCKOCTH. YHUCIOBBIE
psanel. Psan Teitnopa. Psan Jlopana. Knaccuduka-
1usl 0cOObIX ToueK. Boruet pyHKuuu.

9. Teopust BeposiTHOCTEH.

9.1. DnemeHTHI KOMOWMHATOPWUKHU. Pa3mMerieHus.
[TepectanoBku. Coueranus.

9.2. Cnyuaiinple coOblTusA. AusreOpa coOBITHI.
TeopeMbl CIIOKEHUS, YMHOXEHHUS BEPOSITHOCTEH.
VYcioBHast BeposSTHOCTb. lloiHas BEpOSITHOCTS.
®opmyna bepuymin, npubmmkenus Ilyaccona,
Jlarmmaca.

9.3. CiyuaiiHble BeNWYUHBI. JIMCKPETHBIC W He-
npepbiBHble CB. Psg pacnpenenenus, QpyHKIusS
pacrpenenenusi, IOTHOCTh pacmlpeaeneHus. Ma-
TEMaTU4YeCKOe OXHJaHHUe, AUCIEPCUsi, HadalbHbIE
U IEHTpAJIbHBIE MOMEHTHI. M3BecTHBIE pacrpere-
JeHus. 3aKoHbI OOJBIIMX YHceld. MHOromMepHble
CB.

10. DneMeHThl MaTeMaTH4YECKON CTaTUCTUKH.

10.1. T'enepanmbpHasi COBOKYIHOCTh M BBIOOpKA.
CraTucTuyeckue OLEHKH IapaMeTpoB pacrpejie-
neHus. ToueyHble U UHTEPBAJIbHBIE OLICHKH.

10.2. JloBepuTenbHbIE MHTEPBAJIBI ISl MapaMeT-
pOB HOpMajJbHOro pacnpenenenus. [lonsrtue o
KPUTEPHSIX TPOBEPKH CTATHCTUYECKUX THUIIOTES.
Kputnyeckas o001acTb, YpOBEHb 3HAUMMOCTH,
MOIIHOCTh Kputepus. Kpurepuit cormacust [Iup-
COHa.

10.3. ®yHKIMOHATBHAS 3aBHCHMOCTH W perpec-
cust. Kpussle perpeccun. BeiGopounsiit ko3 du-
MUEeHT Koppeisiiuu. OnpeneneHne MmapaMeTpoB
JUHEWHOW pErpeccMd METOJOM HAMMEHbBLINX
KBaJ[PaTOB.

11. DneMeHTHI OnEpPalOHHOTO HCYUCIEHUS.

11.1. DneMeHTHI ONEepalliOHHOTO UCUHUCIICHHUS.

b1.0.17

duszuka
Heau n 3a1a4u M3y4eHUs IMCUUILINHBI:
Ilembr0 OCBOCHUS IUCHHUILUIMHBI «Du3MKay SBIIS-
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etcst (hopMUpOBaHKE Yy 00yYaIOIINXCS a/IeKBaTHON
COBPEMEHHOMY YpPOBHIO 3HAHMI HAay4HOU KapTH-
HBI MHUpa, a TAK)KE pa3BUTHE CIIOCOOHOCTH MpUMeE-
HSTh OCHOBHBIC TOJOXEHUS, 3aKOHBI M METOJbI
KJIACCUYECKONH U COBPEMEHHOW (PU3UKU U COOT-
BETCTBYIOIIMK (PM3MKO-MAaTEeMaTUYECKH anmapaT
JUISL pElIeHUsI TEOPETUYECKUX, NPUKIATHBIX U
MPAKTUYECKHUX 33J]1a4, BOSHUKAIOIINX B XOJIE MPO-
deccroHanbHOU AESITENFHOCTH.

OcHoBHBIE pa3aesibl TUCHUIITHHBI:

1. Mexanuka.

1.1. KunemaTuka nocTynareiabHOro U Bpaliareib-
HOTO JIBHKEHHUS,

1.2. lunamuka moCcTynaTeIbHOTO ¥ BpamaTeIbHO-
r'O JBUKCHHUS,

1.3. 3aK0HBI COXpAaHEHUS B MEXaHHUKE,

1.4. Mexannueckue KoJIeOaHUsI U BOJIHBL,

1.5. PenaruBucTckasi MEXaHUKa.

2. MonekynsipHas (pu3HKa U TePMOJUHAMUKA

2.1. Craructuueckas (pu3mka W MOJICKYISIPHO-
KMHETHUYecKasi Teopus;

2.2. TepMoarHAMUKA,

2.3. ®usuKa pealbHbIX Ta30B U KUIAKOCTEH.

3. DIIEKTPUUECTBO U MAarHETHU3M.

3.1. DnexTpocTaTHUECcKOe MOJIE;

3.2. DIEeKTPOCTATUYECKOE T0JIC B BEIICCTB;

3.3. ITocTOSIHHBIH 2NEKTPUYECKUIA TOK;

3.4. MarauTHOE TI0JIe B BAaKyyMe U B BEIIECTBE;
3.5. DnekTpoMarHuTHas HHIYKIUS,

3.6. DmekTpuueckue KojeOaHUS W TEepPEeMEHHBIN
TOK.

4. BonHoBas 1 KBaHTOBAasl OMTHKA.

4.1. DnekTpoMarHuTHbIE BOJIHBI,

4.2. atepdepeH1ys CBETOBBIX BOJIH,

4.3. Iudpaxiusi CBETOBBIX BOJIH;

4.4. KBanToBast ONTHKA.

5. KBanTtoBas, aToMHas U siiepHasi pu3MKa.

5.1. KBanToBass MexaHHKa,

5.2. ®usmka aroma,

5.3. KBantoBas cratuctuka M (U3UKa TBEPIOTO
Tena;

5.4. Sinepnas pusuka;

5.5. ®usuKka >IeMEHTApHBIX YaCTUIl U COBPEMEH-
Hasi pu3NYEeCcKasi KapTHHA MUDA.

b1.0.18

HauyeprarenbHasi reoMeTpusi 1 KOMIbIOTEPHAS
rpadguka

Heau n 3a1a4u M3y4eHUs IMCUUILINHBI:

Ilenpto ocBoeHMst qucuMIuinHbl «HadepraTtenbHas

OIIK-4
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reoMeTpHusl U KOMIbIOTEpPHAs Ipauka» sBISETCS
OBJIQJICHUE CTYIACHTAaMH HEOOXOAWMBIM M JIOCTa-
TOYHBIM YPOBHEM NPO(HECCHOHAIBHBIX KOMIIETECH-
uuid B cootBeTcTBUU ¢ TpeboBanusimu GI'OC BO
no HampasieHuto (cmerl.): 11.03.04 DnexrpoHunka
Y HAaHOBJIEKTPOHUKA

[poduns (cnenmanuzanus): [IpoexTupoBanue u
IIPOrpaMMUPOBAHNE CUCTEM MHTEPHETA BELIEH.
Ilenp oOyueHus HauepTaTeNIbHOW TIE€OMETpUU U
KOMITBIOTEPHOH rpaduke - OBIaIeHUE CTyJCHTaMHU
3HAaHUSIMM, YMEHUSIMM W HaBbIKaMH, HEOO0XOaM-
MBIMU JUUIsl BBITIOJIHEHUSI U YTEHUS YEpPTEKEN pas-
JUYHOTO HA3HAYEHUS M PELIECHUS Ha 4YepTeKax
UH)XeHepHO-Tpaduieckux 3anad. OBnageHue yep-
TEXOM KaK CPEICTBOM BBIPAXKECHMSI TEXHUYECKOU
MBICIM M KaK MPOU3BOJICTBEHHBIM JOKYMEHTOM
OCYILIECTBIISIETCS. HA MPOTSHKEHUH BCEro Ipouecca
00y4yeHUs1 B YHUBEpCUTETE. DTOT MPOIIECC HAUM-
HAEeTCsl ¢ M3y4eHUs OCHOB HA4epTaTEJIbHOM Ieo-
METPUHM B Kypce MH)KEHEpHOW rpaduku, a 3aremM
pa3BHUBAETCS U 3aKPEIUIIETCS B PAJE CIIELUAIBHBIX
JUCIUIUINH, a TaK)Ke MPHU BBINOJIHEHUN KYPCOBBIX
paboT M AMIIOMHOrO MpoeKkTa. Takxke ILebio
W3YYEHUs MH)KEHEPHOM U KOMIbIOTEPHOH rpadu-
KU SIBJISIETCS] OBJIAJICHUE PEIICHUEM 3a/1ad FEOMET-
PUYECKOr0 MOJEIUPOBAHUS U MPUMEHEHUsS] UHTE-
PAKTHBHBIX TpaUUECKHX CHUCTEM JJIS BBINOJIHE-
HUS U PEIaKTHUPOBAHUS N300pakKeHUN U uepTexeit
(c TOMOIIBIO KOMITBIOTEPHBIX T'papUuecKuX Make-
TOB), TaK KaK OJHUM M3 BUJIOB NMPOeCcCHOHATb-
HOM JIeSTETbHOCTH OaKajgaBpa MOXKET ObITh — MPo-
€KTHO-KOHCTPYKTOpPCKasl.

Vka3aHHasi LleJb JIOCTUraeTcsl 3a CYET pPa3BUTHUS
IIPOCTPAHCTBEHHOTO MPEJCTABICHUS CTYACHTOB,
HEOOXOUMOT0 ISl M3y4eHUs OOLIEUHKEHEPHBIX
U CIIELUAIbHBIX TEXHUUECKUX JUCLMIUIMH U B I10-
CIIeMyIONIed WHXKEHEPHOW NeATeNbHOCTH, o0yde-
HUS TEOPETUYECKUM OCHOBAM IIPOELUPOBAHUS,
crnocobaM TMOCTpOeHUs: U300pakeHHs B COOTBET-
ctBuu co cragaapramu ECK/I.

OcHoBHbIE pa3e/ibl IUCHUIIIHHBI:

1. Pazgen 1. Bunel npoenupoBanusa. Kommekc-
HbI yepTe:xxk Monxka. [Ipsmas u miockocts. Ipo-
eKLIMOHHOEe uepueHue. [IoBepXHOCTH BpalleHus U
MHOTOTpaHHUKU. MeToabl mpeoOpa3oBaHus yep-
texxa. Kommbrorepnas rpaguka. Co3naHue ABy-
MEpHBIX H300pakeHui. TpexmepHoe MOaeTUupo-
BaHUE.
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1.1. Bunsl npoeuupoBanus. LlenTpanbHoe u na-
paJlIesIbHOE IpOeLUpoBaHKUE. MeTonbl MocTpoe-
HUS 4YEPTeKEH TpeXMEpHBIX 00BeKTOB. Kowm-
IJICKCHBIN 4epTeX MOHXka, ero 3aKOHOMEPHOCTH.
AOCONIOTHBIE M OTHOCUTEIbHBIE KOOPAMHATHI
touku. Crangaptel ECKJ I'OCT. 2.301-2.307.
1.2. KomnbiorepHble TexHonoruu. OCHOBHBIE
aNIeMeHThl uHTepdeiica. MeHto nporpammsbl. Co3-
naHue deprexa. KomaHIpl pelakTUpOBaHMS,
yIpaBiieHUs] n300pakeHrueM, oopMIIEHHE YepTe-
xKa.

1.3. KommuiekcHBIH 4epTeX MPSIMBIX M IJIOCKO-
creil. B3aummHoe mnonoxeHue mnpsMbIX. Bbriaua
rpaduueckoro 3amanus:«lIpoeknoHHOE Yepue-
Hue» IlocTtpoeHue nmo 1ByM H300pakeHUsIM JAeTa-
U TpeTbero. BollosiHEHUE pa3pe30B, HAaHECEHUE
pa3mMepoB.

1.4. AKCOHOMETpUYECKHE MPOECKIUHU. Y CIOBUS
HarsiiHoctd. CTaHIapTHBIE aKCOHOMETPUYECKUE
npoekuuu. ['OCT ECKJ 2.317 - 68. IIpsmo-
yrojibHas M30METpHs, KOCOYyrojbHas (PpoHTaIb-
Has numetrpus. Koagdunuents uckaxenus. N3o-
OpakeHHe MHOTOYT'OJIbHHUKOB, OKPYKHOCTH, IPO-
CTOM J1eTajay B aKCOHOMETPHH.

1.5. IToBepxHocTu. KOHTYp M 0OUepK MOBEPXHOCTH.
[ToBepxHOCTH BpallleHMs], TJIaBHbIE JIMHUU Ha I0-
BEPXHOCTH BpallleHUs (Tapauield U MepUaAUaHbl).
Touka u TMHUA HAa TOBEPXHOCTH.

1.6. Ceuenue noBepxHOCTEHl BpalleHHs IIOCKO-
CTBIO.

1.7. 3D — monenupoBanue. PopMUpOBaHHUE TPEX-
MEPHBIX 0OBEKTOB.

1.8. B3aumHOe nepeceyeHne moBEpXHOCTEH.

1.9. MHuororpannuku. 3aganue Ha ueptexe. Ce-
YeHHE MHOTOI'PaHHUKOB TIOCKOCTHIO.

1.10. Crioco6s1 npeobpa3zoBanus yeprexa. Meron
BpallleHUusT ¥ METOJl 3aMEHbl IIOCKOCTEH MPOEK-
uuii. MeTpuueckue 3a1ayu.

1.11. TlocTpoeHue pa3BepTOK NOBEPXHOCTEH.

2. Pazmen 2. MamMHOCTPOUTENIBHOE YEpPUEHUE.
Yeprexun snexkTpudeckux cxem. KommnberorepHas
rpapuka. CozgaHue JBYMEPHBIX H300paKCHUM.
TpexmepHOE MOJETMPOBAHUE.

2.1. Pe3nboBbie coenuHenus. [lapameTpsl u dme-
MeHTBI pe3bObl. CTaHAapTHBIE pe3bObl, YCIOBHbBIE
00o03HaueHHs, U300paKeHHE Pe3bObl HA YepTE)aAX
KpenexHble u3nenus, pacueT KpeHmeKHbIX H37e-
JIHH.
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2.2. DCKU3HOE BBHINIOJIHEHHE DPAb0OYMX dYepTexein
neraneid  coopounoro y3ma. KoHCTpyKTHBHBIE
aneMeHThl. U300pakeHne TUIIOBBIX JeTajei.

2.3. «COOpoUHBIH YepTexk». YCIOBHOCTH U YIPO-
meHus. [IpocrtanoBka nosuuumii. Hanecenue pas-
mepoB. CocTaBieHue cnenudukanuu.

2.4. Yeprex CXEMbl JIEKTPUUYECKON MPUHIUIIHU-
QIBHOM AIIEKTPOCHAOKEHUs. Y CIIOBHBIE rpaduye-
ckue  O00O3HAYEHHUSA  DIIEKTPOPAAHOIIEMEHTOB
(OPD) B pa3nInyHbBIX 3JEKTPUUECKUX CXEMAX.

b1.0.19

NudopmaTuka m uHPOPMANUOHHBIE TEXHOJIO-
rumn

Lenu u 3aga4n U3y4YeHUus: AUCHUILINHBI:

Ilenu ocBoenust aucuuiuivebl «MHpopMaTuka u
WH(OPMAILIMOHHBIE TEXHOJOTHH» COCTOAT B MpPHU-
obpereHnn o0O0y4yaeMbIMU 3HAHHH O IMporeccax
cbopa, mepeaadn, oOpabOTKM M HAKOIUICHUS WH-
dopmanuy, TEXHOJIOTHMYECKHX MU TPOTPAMMHBIX
CpeICTBaxX peanu3aluy HHQPOPMAIMOHHBIX IPO-
IIECCOB; B MPUOOPETEHUH MPAKTHYECKIX HABBIKOB
UCIIONIb30BAaHUsI COBPEMEHHBIX HH(OpPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH TIpU pEHICHUH
3a1a4 Mpo(ecCHOHATBHONW JEesSTeTbHOCTH; B IO-
BBIIIICHUH WCXOHOTO YPOBHS BIIJICHUSI HHPOpPMa-
IIUOHHBIMU TE€XHOJIOTUSIMH, IOCTUTHYTOI'O Ha Ipe-
JBIAYIIEH CTYIIEHH OOpa3oBaHHSA, W B OBJIAJCHUU
HEOOXO/JUMBIM M JOCTaTOYHBIM YpPOBHEM o0OIIIe-
KYJBTYPHBIX U MPO(ECCHOHATBHBIX KOMITETCHIIUH
B coorBercTBUM ¢ TpebdoBanusimu ®PI'OC BO mno
HANpaBJICHUIO «JJEKTPOHWKA W HAHODJIEKTPOHH-
Kay.

OcHoBHbIE pa3/ieJibl JUCHUTIIHHBI:

1. OOume Bonpockl HHPOPMATUKH.

1.1. Texauueckue cpeacTBa peanu3anuu UHPOp-
MAaIlMOHHBIX POIIECCOB.

1.2. O0mas xapakTepucTHUKa mporecca coopa, me-
penaun, 00pabOTKH U HAKOTUICHUSI HHPOPMAITUH.
2. CucteMHOE M MPUKIIATHOE MPOrpaMMHOE 0bOec-
HIeueHHe.

2.1. CoBpeMeHHBIE OIEPAIMOHHBIE CUCTEMBI TIep-
COHAJIBHBIX KOMIbIOTEpOB. CpaBHHUTEIbHBIN aHa-
JIN3, OCHOBHBIE (DYHKIIUH.

2.2. IlporpaMmHasi KOHQUTypalusi BEIYUCIUTENb-
HBIX CHCTEM. CJIOM MPOTPAMMHOTO OOECIeYeHUsI.
[TpuknagHoe mporpaMMHOe oOecriedeHue Ul 3a-
Jlad MpeIMETHOM 00J1acTH 10 HapaBJICHHIO.

3. IlporpammHBIE CpencTBa peanu3anuu uHop-
MAaI[MOHHBIX MPOIECCOB.

OIIK-3; OIIK-
4
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3.1. CpencrtBa mpeACTaBICHUS W TPHEMbI 00pa-
OOTKM TEKCTOBOW HH(OPMALUU B COBPEMEHHBIX
O(HCHBIX MPUIIOKEHUSIX.

3.2. Ananu3 u Bu3yanusauus naHHbIX. Cpencrtsa
MpeACTaBICHUS U 00paboTKa YUCIOBOW HHGOP-
Maluy B OPUCHBIX MPHIIOKEHHSIX.

4. TunoBble aJrOPUTMbI U MOJEIH PEIICHUS MpaK-
TUYECKUX 33Ja4 C HMCIOJIb30BAaHUEM IPHUKIAIHBIX
HPOTrPaMMHBIX CPE/ICTB.

4.1. bazoBble anropuTMmbl. Mojenau peuieHus 3a-
Jlau C UCIOJIb30BaHUEM 0a30BBIX AJTOPUTMOB.

4.2. ANTTOpUTMBI TTOKMCKA 10 KPUTEPHIO.

4.3. Penrenune 3a1a4 ONTUMHU3ALAN.

5. TenekoMMyHMKalIMOHHbIE TexHoJoruu. Cpen-
CTBa U IPOrpaMMHOE 00eCreyeHHE.

5.1. CereBas monenp nepenayn ganabix [SO/OSI.
Pa6ota ¢ nuHpopManuen B rmo0aabHBIX CETAX.

5.2.  TenekOMMyHHMKAIlHOHHBIE  TEXHOJIOTHH.
CpencTBa 1 nporpaMMHoe o0ecrieyeHue.

6. SI3pIKM TIPOTPaMMUPOBAHHS BBICOKOTO YPOBHSI.
TexHOoI0ruM NpPOrpaMMUpPOBAHHUSL.

6.1. CocTaB 1 Ha3HAYEHHE KOMIIOHEHTOB CHCTEMEI
nporpaMMmupoBanusi. @opMel mpencTaBieHUs an-
roputMoB. CTpyKTypa NporpaMmsl.

6.2. IloHsTHE O CTPYKTypHOM IPOTrPaMMHUpPOBa-
HUH. Peanmu3aus TMHEWHBIX, YCIOBHBIX M ITUKJIH-
YECKUX aJITOPUTMOB.

6.3. OOBEKTHO-OPUEHTHPOBAHHOE TPOTPAMMHPO-
BaHue. OOBbEKTHass MoOJenb INpuioxkeHus. Paszpa-
00TKa MOJIb30BATEIILCKOTO HHTEpPeEiica.

7. OcHOBbl ~ MH(OPMAIIMOHHOTO  MOJIEJINPOBa-
Hus. H(pOpMallMOHHbBIE CUCTEMBI.

7.1. OcHOBBI HH(OPMALIMOHHOTO MOJEIUPOBAHUS
HNudopmannonnsie cucremsl. Krnaccudukarus,
COCTaB, EPCIEKTUBBI PA3BUTHSI.

8. CpencrBa aBTOMATHU3aLMM MaTeMaTHYECKHX
pacueTos.

8.1. BoinonHeHHEe BBIYUCICHHH B UYUCIEHHOM U
cUMBOJIbHOM pexkumax. [loctpoenue rpadpukon
¢ynkuuii. Pemenne HETMHEWHBIX ypaBHEHUIL.
Pemenne cucrem JMHEHHBIX anreOpanyecKux
YpPaBHEHUN W CHUCTEM HEIIMHEWHBIX YPaBHEHUU
Pemenne 0OBIKHOBEHHBIX UG (depeHIINATBLHBIX
YpaBHEHUM.

9. OcHOBBI 3aIUTH HHPOPMALIH.

9.1. OcHOBBI 3alUTHl MH(OPMAIIMK U CBEACHUM,
COCTaBJIAIOLIUX TOCYJAPCTBEHHYIO TaliHY.

10. IToaroToBKa K 3K3aMeHY.
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10.1. [ToaroToBKa K K3aMEHY.

b1.0.20

OcHoBbl nporpammupoBanus (Java Script)
Llesn 1 3a5aun U3y4eHUs JMCHUIIIMHBI:
[lensiMu OCBOEHUS IUCUUIUIMHBI (MOIYJIs) SBJISA-
IOTCSI: M3Y4YEHHE OCHOB BeO-IIPOrpaMMHpOBAHUA,
HTML, CSS u JavaScript, a Taxxe o0yueHue uc-
H0JIb30BaHUsl METOJIOB €CTECTBEHHBIX HayK M Ma-
TEMaTUKU  JUId  peumleHus  3agad  BeO-
IPOTrpaMMHUPOBAHMUSL.
OcHoBHbBIE pa3/ieJibl JUCUUIIIMHBI:
1. Bseaenue. OcHOBBI BE€O-IIpOrpaMMHUPOBAHHUS.
OCHOBBI BEO-TTPOrpaMMHUPOBAHUSI.
1.1 IlonsTHe ajropuT™Ma MNPOrpPaMMHPOBAHUS U
KOMIIBIOTEPHON IPOTrPaMMBbl.
Anroput™m paboTbl Opay3epa MpH 3arpy3ke JOKy-
MEHTa CO CKPUIITOM.
2. OcHOBBI s13bIKa JavaScript
2.1 IlepemenHble.
Tuns! nanubIx. [IpeoGpa3oBanue TUIOB.
ba3zoBbie omeparopbl: MareMaTH4eCKHE, JIOrHue-
CKHe.
VY cn0BHOE BETBIICHUE.
LUK IbL.
DyHKIHH.
3. OOBeKTHI
3.1 OcHoBsl 06bekTOB 1 OOIT.

Mertonb! 0ObeKTa.

Konrekct "this".

[TpoToTHIBI, HAacIE€OBaHUE.
Kitaccer.
4. PaboTa ¢ pyHKUIUAMU

4.1 Pexypcus u CTeK.

OcTtaToyHble MapaMeTphl U ONepaTop pacimpe-
HUSI.

3aMbIKaHHE.

I'moGanbHBINA 00BEKT.

[Tnanuposanwue: setTimeout u setinterval.

Mertonsr call, apply, bind.

[TpuBsi3Ka KOHTEKCTA K (PyHKIIMH.
Crpenounble pyHKINH.
5. ACUHXPOHHBIH KOA
5.1 Breaenue: Koa03K-QyHKINH.

[Tpomucsl, async/await.

CoObITHITHBIN ITUKIT: MUKPO3aJaul U MaKkpo3a-
Jaum.
O6paboTka OMmMOOK.

OIIK-1
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TeopeaneCKue OCHOBBI 3JICKTPOTEXHUKHA
HCJII/I U 3aJa91 U3YyYCHUA TUCHUIIIMHBI:
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Kypc «TeopeTtndeckue OCHOBBI AJIEKTPOTEXHUKH
(TOD) smusiercss 6a3oBoi obOmIETPOdhecCHOHATh-
HOM JMCIUIUIMHOW HaIpaBieHUs «DJICKTPOHUKA U
HAHORJIEKTPOHUKAY. L{enblo AUCIUIUIMHBI SBIISET-
Csi TEOpeTUYEeCKas W TMPaKTHYeCKas IOATrOTOBKA
OakanaBpoB B 00JACTH AJIEKTPOMATHUTHBIX SIBJIC-
HUW, METOJOB aHalIW3a W pacyeTa JMHEHHBIX W
HEJIMHEHHBIX JJIEKTPUYECKUX LENEH, OCHOB JKC-
MEePUMEHTAIBHBIX METOJOB, PUMEHSIEMBIX B 00-
JIACTH JIEKTPOTEXHUKU U JICKTPOHHKH.

B kypce TOD u3yyarorcs OCHOBHBIE NIOJIOKEHUS U
3aKOHBI TEOPUHU IJICKTPUUYECKUX M DIIEKTPOHHBIX
1ernel, MarHUTHBIX IIeTeH, AJIEKTPOMAarHUTHOTO
noyis. M3ydeHwe maHHBIX pa3/iesioB IO3BOJIAET
pemaTh IEKTPOTEXHUYCSCKUE 3aa9U U OOBSICHATD
pa3HOOOpa3HbIe AJIEKTPOMATHUTHBHIE SBJICHHUS B
ANEKTPOTEXHUYECKUX U DIIEKTPOHHBIX YCTPOMCT-
Bax.

OcHOBHBIE pa3/iejibl TUCIIUIJINHBI:

1.1. OcHOBHBIE MOHATUS U 3aKOHBI TEOPUU DJIEK-
TPUYECKHUX IICTICH.

1.2. Ananu3 niernei MOCTOSTHHOTO TOKA.

1.3. AHanu3 nenei npu CUHYCOMAAbHBIX BO3JIEH-
CTBUSIX.

1.4. Tpexdasublie nenu

1.5. Ananu3 neneil npu BO3JEHCTBUU CUTHAJIOB
npou3BOIbHONU (opMbl. CHEKTpaTbHBIA METOJ
aHaJn3a Lerne.

1.6. OcCHOBBI TEOpPUM YETHIPEXIOIKOCHUKOB,
¢uIbTPOB.

1.7. Metonpl aHanu3a MEPEXOHBIX MPOIECCOB B
JUHENHBIX LIEMSIX ¢ COCPEIOTOUYEHHBIMU NapaMeT-
pamu.

1.8. Ananu3 u pacuer HENMHEHHBIX U MAarHUTHBIX
Hermnei.

1.9. Dk3ameH.

b1.0.22

OcHoBBI  00pa0OTKH  IKCHEPHMEHTAJBHBIX
JAHHBIX

Henu u 3aga4n U3y4YeHUs: JUCHUILINHBI:

Ilenpto ocBoeHmst AuCIUIUINHBI «OCHOBBI 00pa-
OOTKH OKCIIEPUMEHTAIBHBIX JAHHBIX)» SBISETCS
BOCITUTAHUE W PA3BUTHE y O00yUYaAIOMNUXCA YMEHUHN
U 3HAHWM, HEOOXOIUMBIX ISl aHAlIM3a JKCIepU-
MEHTAJIBHEIX JTAHHBIX M COCTAaBJICHHS OOOCHOBaH-
HBIX BBIBOJIOB IO €T0 pe3yJbTaTaM.

OcHoBHBIE pa3/iejibl TUCIIUIJINHBI:

1. Obume cBeneHus 00 SKCIIEPUMEHTE

1.1. TTonsTusa u onpeneneHuss qucUUILIMHBL. Ciy-

OIIK-2
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yaifHasi BeNMYMHA, COOBITHE, HAOIIOJIEHUE, BBI-
00OpKa, reHepabHasi COBOKYIIHOCTb, BEPOSTHOCTb.
1.2. Tunel cnydailHBIX BEJIWYWH, TUIBI U KJIACCH-
¢dukanus COOBITHIA, OIICHKH BEPOSTHOCTEH Ha-
OJIFOZICHUS CITy4alHOM BETMYHUHBI.

1.3. BeposiTHOCTH HE3aBUCUMBIX COOBITHIA. BuHO-
MUHAJIBHOE pacIpeiejIeHHeE.

1.4. BeposiTHOCTH 3aBHCUMBIX COOBITHI (YCIIOB-
HBIE BEPOATHOCTH). JlepeBo pelieHuid.

1.5. HenipepsiBHBIE cllydaiiHbie BETMYUHBL. [ CTO-
rpamMMa pacnpeneieHus. @OYHKIMS TIOTHOCTU
pacnpeneneHus BeposITHOCTU. BeposTHocTh Ha-
OJIr0/IeHUs] HEMPEPHIBHOM CITy4yaifHOM BETUYHUHBI.
1.6. LlenTp, pa3dpoc pactpeieieHus U UX OIICHKH.
1.7. Teopembl U MaTeMaTHYECKOM OXHUIAHUU U
Tre€HEPAILHON JUCIIEPCUH.

1.8. JloBepuTenbHOE OLICHHBAHHUE MapaMETPOB Tre-
HepainbHOM coBokynmHOcTH. Cratuctuka CTblo-
neHTa, ctatuctuka [Iupcona.

1.9. [IpoBepka rumnoTe3bl 0 paBEHCTBE MaTEMaTH-
YecKoro oxuaanus KoHcrante. [IpoBepka runore-
36l O PABEHCTBE JIBYX MaT€MaTHYECKUX OXKHuaa-
HUM.

1.10. UckmroyeHne ommOOYHBIX H3MEpPEHUi. 3a-
MIOJIHEHUE MPOMYIICHHBIX JaHHBIX.

2. KoppensioHHbIi aHanu3

2.1. IlonsaTue ko3¢ puIreHTa KOppesLHH.

2.2. ABrokoppensaunonHas ¢yHkuus. [louck me-
pHOAa CUTHala IO aBTOKOPPEISAIMOHHON (YyHK-
1007078

2.3. Bzaumnas koppensaiuonHas ¢pyHkuus. [Touck
caBUra mno Qase Mexay CUTHaJaMH MO KOoppels-
nuoHHOM (QyHKkiuu. OmnpeneneHue MHEPLUUOHHO-
CTH 00BEKTA 10 KOPPEJISLUOHHON (DYHKIIHH.

3. PerpeccuoHHbIN aHanu3

3.1. Ilonsatne nuHuM perpeccur. Meron Hau-
MEHBIINX KBaJIPaToB.

3.2. Tlepexon x HOBoMy Oasucy. HopmupoBanue
MapaMeTpoB YPaBHEHUS PETPECCHUU.

3.3. Omnpenenenre KOAXPQPHUIMEHTOB YpaBHEHUS
perpeccu B COOTBETCTBHHM C METOJAOM HaHMEHb-
IIMX KBaJpaToB.

3.4. Ananu3 pe3ynbTaroB pacuéra KodpduiueH-
TOB ypaBHEHMs perpeccuu. VckitoueHue He3Ha-
YUMBIX KOMIIOHEHT, OMpefesieHue aJeKBaTHOCTH,
paboTOCTIOCOOHOCTH YpaBHEHHS.

4. JluctiepCHOHHBI aHAJIN3

4.1. Cytp nucnepcuoHHoro ananusa. [Ipeanoceli-
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nemenyuu G.e)
KU K JUCTIIEpCUOHHOMY aHanu3y. OgHodakTopHbIi
JUCTIEPCUOHHBIN aHaJIU3.
4.2. IByx(akTOpHBINA TUCTIEPCHOHHBINA aHAIH3.
5. DKcrepuMeHTaIbHbIE METOIbI OMCKA ONTUMY-
Ma
5.1. OO6mme cBeneHUst 00 S3KCIEPUMEHTATBHBIX
MeToJlaX MoucKa 3KkcTpeMyma GyHkiuu ueinu. O6-
JIACTU PUMEHEHUSI.
5.2. Meron JAMHEWHOrO TMOKMCKA SKCTpEMyMa
(GYHKIHH.
5.3. I'pagueHTHBIM METOJ IIOMCKa 3KCTpeMyma
(GYHKIHH.
5.4. Metoa KpyTOro BOCXOX/AeHuUs (crycka) Yui-
coHa-bokca.
5.5. CUMIUIEKCHBII METOJ IOHCKa 3KCTpeMyma
(GYHKIHH.
5.6. Meron cinydailHOro IIOMCKAa OJKCTpeMyma
(GYHKIHH.
6. DKCIIepTHBIN aHAIN3
6.1. OOmme cBefeHUS 00 SKCIEPTHOM aHAJM3E.
O6nacTu npUMeHeHusl.
6.2. OnpeneneHue COrIaCOBAaHHOCTH MHEHUMN DKC-
neptoB. Koaddunumentsr xoppensuun CnupmdHa
u Panpana.
7. 3auér.
7.1 .3au€THOC 3aHsATHE.
b1.0.23 OcHOBBI HHTEPHET Belleii OIIK-1 144(4)

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenbro AMCHUIIIMHBIL ABISETCS OBJIAJIECHUE
CTyJEHTaMM HEOOXOIMMBIM U  JIOCTaTOYHBIM
YPOBHEM Npo(ecCHOHANBHBIX KOMIIETEHIIUH B CO-
orBerctBuu ¢ TpeboBanuamu ®I'OC BO no Ha-
npasieHuto noarorosku 11.03.04 «OnexkTpoHuka
U HaHOMJIEKTpoHHKa», HampaBneHHocTh (Ipo-
¢wip) IlpoexkTHpoBaHHE W HPOrpaMMHUPOBAHUE
cucreM MHTEpHETA Benen.

JlaTb cTyneHTaM TpejacTaBieHue oo oc-
HOBHBIX TexHOJIOrusix MHTepHeTa Beleil, NpuBUThH
CTYZICHTaM HaBBIKH HCCIIEOBATEIBCKOW DPabOTHI,
IpeIoiaraoiell  CaMOCTOSITEIbHOE  M3yueHUe
JOKYMEHTaIUH, cenu(ruyeckux MHCTPYMEHTOB U
MPOrPaMMHBIX CPEJCTB, MO3BOJISIFOIIUX HCIIOIb30-
BaTh T€XHOJIOrMU [HTEpHETa Belel B IPOEKTHOU
JESITEIbHOCTH.

OcHoBHbBIE pa3aesibl JMCIHHIIIMHbBI:
1. OcHoBbl IHTEpHETA BEIICH.

1.1 Benenue, 6a3oBble MPUHIUIBI, CTaHIAPTHL,
apxutekrypa 10T. Web Bemeit WOT. Koruurus-




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

Heiii MaTepHer Bemeit CloT. CrnocoOsl B3ammo-
JIEUCTBUA C UHTEPHET-BelaMu. KoHuenuus

I0T u cocraBnsoomue ee TexHoimoruu. B3aumo-
neiicteue 10T ¢ mepcneKTUBHBIMH HWH(POKOMMY-
HUKALIMOHHBIMU ~ TeXHOJIOTUAMU. HampapneHus
npakTudeckoro npuMenenus loT. MaTepHeT HaHO
BELIEH.

1.2 O0mue cBeneHUs O paguoyacTOTHOW HIEH-
tudukanuu RFID, meTku, cuuThIBaronme

YCTPOMCTBA, CTaHIAAPTHI, COBPEMEHHOM COCTOS-
HUE U MEePCIEKTUBBI Pa3BUTHS, 00JIaCTH PUMEHe-
HUSL.

1.3 OcHOBHBIE MOHATHS ¥ MPUHIUIIBI CEHCOPHBIX
cereil. bazoBas apxurekrypa, y3ibl, COCOOBI Ie-
penayu JaHHBIX, TPOTOKOJBI U TEXHOJIOTHH Tepe-
naun naHHbix B BCC. TunoBble apXUTEKTYpbl U
TOTOJIOTUH, PEXKHUMBI PabOTHI, MPOTOKOIBI Map-
mpyruzanun bCC. Mobunsnbie BCC. Compsixe-
nue BCC c¢ cersmu obmiero noms3oBanus. [Ipo-
6siembl peanuzanuu bCC, anexTponuTaHue y3ioB
ot BHemHe# cpeasl. BCC u UHTepHeT Bemei.

1.4 MexmamHHbIe KOMMYHUKaIuu M2M

O6mue mnpuHIUNBL, cTaHaapTuzamus M2M.
Kommynukammu manoro paguyca aevictust NFC.
[Tpombinenssle cetu g peanuzanuun M2M.
CoOBpEeMEHHOE COCTOSIHUE U TEPCIIEKTUBbI
npumMeHerus M2M.

1.5 CrangapTel 1 IPOTOKOJIBI IIEpeaun JaHHBIX B
loT.

Krnaccudukanus TeXHOJIOTHH Mepeayu TaHHBIX B
I0T. Cranmaptst IEEE 802.15.4,

ZigBee, 6LoWPAN, WirelessHART u
ISA100.11a, Z-Wave, Bluetooth LowEnergy,
CEMEMCTBO

crangaptos 15.

1.6 Tlpaktuueckas peanuzanus 10T.

«YMHas I1aHeTa», «Y MHBIA JOM», «YMHasl dHEp-
TUs», «YMHBII TPAHCIIOPT», «Y MHOE
MPOU3BOJICTBOY», «YMHas MEIUIMHAY, «YMHas
JKU3Hb» U IPYTHE MTPOSKTHI.

b1.0.24

IIporpaMmmupoBaHHe M 3JIEKTPOHUKA HH(Op-
MALMOHHBIX CHCTEM
enn u 3aga4n u3y4eHusi AUCHHUILINHBI:
HenstMmu ocBOEHMSI TUCIUIUIUHBI (MOTYJISA)
«[IporpammupoBaHue U 3JIEKTPOHUKA HHPOpMa-
IIUOHHBIX CHCTEM)» SIBJIIETCSl OBIIAJIEHUE CTYICH-
TaMH HEOOXOTUMBIM U JOCTaTOYHBIM YPOBHEM
npoeCCHOHATBHBIX KOMIETEHLIUH B COOTBETCT-

OIIK-1
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BuHu ¢ TpedoBanusMu OPI'OC BO no HanpapiieHHIO
noarotoBku 11.03.04 «3nekTpoHUKa U HAHOZJIEK-
TPOHUKaY, poduiib noarorosku «IIporpammupo-
BaHWE M DJEKTPOHWKA HWH(MOPMAIMOHHBIX CHC-
Tem». Llenb MTUCHUIUIMHBI — O3HAKOMIIEHHE C OC-
HOBaMHU IPOrpaMMHUPOBAHUS, a TAKXKE C 3aKOHAMU
U METOJIaMU €CTECTBEHHBIX HAyK M MaTeMAaTUKH
JUTSL pelIeHUs 3a]1a4 WHXKEHEPHOU e TeTbHOCTH B
obsacT HHOOPMAITMOHHBIX CUCTEM.
OcHoBHBIE pa3/iesibl TUCHUIJIMHBI:
1. TIpombllieHHBIE KOHTPOJUIEPHI - O0OIIas
ApXUTEKTYypa U ammapaTHbIe PeCypChl
2. IlporpammupoBanue KOHTPOJLIIEPOB.
Crangapr MOK 61131-3
3. IlpomblllUlIeHHBIE KOHTPOJUIEPHI Ha pOC-
CUICKOM pBIHKE
4. IIporpaMMHO-TEXHHYECKHE KOMILIEKCHI Ha
0a3e yHUBEpCAJIbHbIX KOHTPOJJIEPOB
5. Opranuzamnusi padoT Mo U3yYECHUIO KOH(H-
TYPUPOBAHUS U MIpOrpaMMUpOBaHuUsl 0a30-
BbIX KOMITIOHEHTOB CHUCTEM IPOMBIIILICH-
HOW aBTOMAaTH3alliN

b1.0.25

S3bIKH BBICOKOTO YPOBHS
Henun u 3aga4n u3y4eHus: AUCHUIINHBI:

[{enbto AMCUUIIINHBI SBISETCSI OCBOCHHE NPUEMOB
IporpaMMHUpOBaHus Ha si3bike C IMPUMEHHUTENBHO
K MHKPOKOHTpOJJIEpaM, B YaCTHOCTH K MHKpPO-
koHTposutepaMm ¢upmbel ST Microelectroincs ¢
MpUMEHEHUEeM OMOJIMOTEKH CTaHIAPTHBIX JIpaiiBe-
poB nepudepun. B xadecTBe cpeabl pa3paboOTKu
ucnonesyercst OecrutatHas IDE CooCox Bepcum
1.7.8 u xommuistop B cocraBe GNU Arm
Embedded Toolchain.
OcHoBHbIE pa3/ieJibl JUCHUIIIMHBI:
1. NILabVIEW. Ctpykrypa. Ilpunuun mo-
CTPOEHHS MPOTpaMM.
2. NILabVIEW. Tunsl nanasix. CTpyKTYpBHI.
3. NILabVIEW. Jloruueckue, MaremaThye-
CKHE OTepaluu.
4. NILabVIEW. Pa6ora c ¢aitnamu. IIpoTto-
KOJIBI TIepelaur JaHHbIX.
NILabVIEW. Iludpoast 00paboTka CUTHAIOB

OIIK-5
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b1.0.26

S3bik nporpammupoBanus C

Heau v 3a7a44 M3y4YeHUs IMCUHUILINHBL:

[lenbr0 OCBOEHUS AMCLUUILUIMHBI (MOIYJIS) «SI3BIKU
BBICOKOTO YPOBHSI» SIBJISIETCS: IPUOOpETEHHE CTY-
JCHTAMHM TEOPETHUYECKHUX CBENCHHUH M IpaKTHUYe-

OIIK-5
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CKHX HABBIKOB pa3pabOTKH MPOTrpamMMm C MOMOIIbIO
SI3BIKOB ITPOTPAMMHUPOBAHHMSI BBICOKOTO YPOBHSI.
OcHoBHbIE pa3e/ibl JUCHUIITHHBI:
1. Bsenenue
2. Cunrakcuc sa3bika C
3. CrangaptHas OuOIMoTeKa ApailBEpoB Iie-
pudepruiHbIX YCTPOUCTB

b1.0.27

AJITOPUTMBI IPOTPAMMHPOBAHHUS U CTPYKTYPBI
JAAHHBIX
Leau u 3a7a4u H3yYeHUs TUCHUILIHHBI:
Llens mpernonaBaHus TUCHUILIMHBI — O3HAKOMIIE-
HHE CTYACHTOB C OCHOBHBIMH YacCTO HCIIOJIb3Yye-
MBIMH QITOPHUTMaMH B TpoOIecce MPaKTUIECKOTO
peurenus 3agad Ha OBM u npuBuTHE HaBBIKOB
3P PEKTUBHOTO MPOTPAMMHUPOBAHHUS.
A TaKkKe NOJIYYUTh TEOPETUYECKUE 3HAHHUSA U
NPAaKTUYECKHE HABBIKA B CIECAYIOMIMX OOJACTAX:
MeTo/bl pa3paboTku A(HPEKTUBHBIX AITOPUTMOB,
COPTHPOBKA M TOWCK, aJITOPUTMBI Ha Trpadax, Ko-
IupoBaHKe MH(opManuu U mMuppoBaHUE.
OcHoBHbIE pa3/ieJibl JUCHUTIIMHBI:

1. Meronsl pa3paboTku 3((HEeKTUBHBIX aro-

PHUTMOB.

2. CTpyKTYyphl JaHHBIX.

3. CopTHpoBKa U IOUCK.

4. DnemMeHTHl Teopuu HH(OpMAIMK U KpUII-

Torpapuu

5. PekypcuBHBIE QITOPUTMBI.

6. Anroputmsl Ha Tpadax

7. DIeMeHThl TEOPUU MPUHATHS peleHHH

OIIK-5

108(3)

51.0.7B.01

DJIeKTHBHbIC UCHUIUIMHBI MO0 (PU3NYECKOI
KYJbTYpe U CIOPTY

b1.0.1B.01.01

DJIeKTHBHBbIE KYPChbI 110 GU3NYECKOH KYJIbType
U CHIOPTY

Lesn 1 3aga4un U3y4eHUs TMCHUTLIMHBI:

— ¢opmupoBaHue (U3NYECKON KYIbTYPbl JIMYHO-
¢t Oyayiero npogeccruoHaia, BOCTpeOOBaHHOTO
Ha COBPEMEHHOM PBIHKE TPY/a;

— pa3BUTHE PU3HMUECKUX KAYECTB U CIIOCOOHOCTEH,
COBEpPIIIEHCTBOBAaHUE (PYHKIIMOHATIBHBIX BO3MOXK-
HOCTEH opraHu3Ma, yKpeIuleHue MHIUBUIYaIbHO-
T'O 3JI0POBBS;

— ¢opmHpoBaHHE YCTOWYMBBIX MOTHBOB M IIO-
TpeOHOCTEH B O€peKHOM OTHOIIICHHH K COOCTBEH-
HOMY 370pOBBIO, B 3aHATHUAX (U3KYIBTYpHO-
03/I0pOBUTEIBHON M CHOPTUBHO - 03JI0POBHUTEINb-

YK-7

328
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HOW JIeATENBHOCTBIO;

— OBJIA/ICHUE TEXHOJIOTUSMU COBPEMEHHBIX 03[10-
POBUTEINIBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUA,
oOoraiieHe HWHAWBUYaJIbHOTO OIbITa 3aHATUH
CHEeLUATbHO-TIPUKIAHBIMU  (QU3NYECKUMHU  YTI-
paKHEHUSMHU U 0Aa30BBIMHU BHJIAMH CIIOPTA;

— OBJIAZICHHUE CUCTEMOH MPO(pECCUOHAIBHO U XKU3-
HEHHO 3HAYUMBbIX MPAKTUYECKUX YMEHUU U HaBBI-
KOB, 00€CIeuMBaOLINX COXPaHEHHE U YyKperuie-
HHUE (PU3MUYECKOTO U IICUXUIECKOTO 370POBBSI;

— OCBOEHHME CUCTEMbI 3HaHUHM O 3aHATHSIX (uznye-
CKOM KyJbTYPOH, HX PO U 3HAYCHHUU B (POPMH-
pPOBaHUM 3/J0POBOT0 00pa3a KU3HU U COLIMATBbHBIX
OPUEHTALIMI;

— NpUOOpPEeTEeHUE KOMIIETEHTHOCTU B (PU3KYJIbTYp-
HO-03/I0POBUTENIBHOW M CIIOPTUBHOM JESATEINBHO-
CTH, OBJIAJICHUE HAaBbIKAMHM TBOPYECKOI'O COTPYI-
HUYECTBA B KOJUICKTUBHBIX (hopMmax 3aHATHH (Pu-
3UYECKUMU YIIPa)KHEHUSIMU;

— cmaya HOpMaTHBOB Bcepoccuiickoro (usKymb-
TYpHO-CIIOPTUBHOIO KoMIuiekca «I'0ToB k Tpyay u
obopone» (I'TO).

OcHoBHBIC pa3fe/bl JUCHUIIIHHBI:

1. ®usnueckass KynpTypa B OOLIEKYJIbTYpHOU H
npodecCHOHATBHOMN MOATOTOBKE 00Y4aIOLIUXCS.
1.1. ®usnueckast KyJbTypa B OOUIEKYJIbTYpPHOU U
npodecCHOHATBHOMN MOATOTOBKE 00YYaIOLIUXCS.
1.2. OcHOBBI TEXHUKUA O€30MAaCHOCTHU TPHU BHITIOJ-
HEHUM YIPAKHEHUI.

2. OOmedusnyeckass MOATOTOBKA (KOMIUIEKC
I'TO)

2.1. TToaroTroBKa K BBIIOJIHEHUIO HOpMaTHBa B Oe-
re Ha 100 M (cek).

2.2. [loaroroBka K BBHIMOJIHEHUIO HOpMaTHBa B Oe-
re Ha 3 kKM (MHH).

2.3. lloaroroBka K BBHIMOJIHEHUIO HOPMaTHBa
(ITonTsarnBanue U3 BUCa HAa BHICOKOHN TIEpPEKIaNHE
(KOJIMYECTBO pa3) WM PHIBOK THpH 16 Kr (KOJI-BO
pas).

2.4. IloaroroBka K BbINIOJIHEHUIO HopMaTuBa (Ha-
KJIOH BII€pe]l U3 TMOJIOKEHUS CTOSI C MPSIMBIMU HO-
raMM Ha TMMHACTUYECKOW CKaMbe (HM)KE YypOBHS
CKaMbU-CM).

2.5. TloaroroBka K BBINIOJHEHUIO HOpPMaTHBa
(ITppxok B anmuHy ¢ pasbera (CM) WIHM MPBIKOK B
JUIMHY C MECTa TOIYKOM JABYMsI HOraMu (CM).

2.6. TloaroroBka K BBINOJHEHUIO HOpPMaTHUBA
(IlnaBanue Ha 50 M (MHH)).
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3. YueOHbIe 3aHATHUS 110 BUAM CIIOPTa.

3.1. CnoptuBnble urpel (Oackerbois, BOIEHOOM,
¢byT0071, HACTOIBHBIN TEHHHUC, 0AMUHTOH), THM-
HACTHKA, aTJIeTUYecKas TUMHACTHKA (3aHATHS B
TPEHAXXEPHOM 3ajie), JIeTKas aTieTuKa, nayspiaud-
TUHT M TUPEBOH CHOPT, CIEHUAIBLHOE MEIUIIMH-
CKO€ OTJICJICHHE.

4. OOmedusndyeckass TOATOTOBKA (KOMILIEKC
I'TO).

4.1. IloaroroBka K BBITIOJIHEHUIO HOpMaTHBa B Oe-
re Ha 100 M (cek).

4.2. TloaroroBka K BBITIOJIHEHUIO HOpMaTHBa B Oe-
re Ha 3 KM (MHH).

4.3. TlogroroBka K BBIIIOJIHEHUIO HOpPMaTHBa
(ITonTsaruBanue U3 BUCa Ha BHICOKOM MEpEeKIauHE
(KOJIM4ecTBO pa3) WM PBIBOK rupu 16 Kr (Koj-Bo
pas).

4.4. IlogroToBka K BBINOJHEHHUIO HOpMaTuBa (Ha-
KJIOH BIEpE] U3 MOJIOKEHUS CTOS C MPSIMBIMU HO-
raMd Ha THMHACTHYECKOW CKambe (HIDKE YPOBHS
CKaMbH, CM).

4.5. TlogroroBka K BBIIIOJIHEHHUIO HOpPMaTHBa
(ITpspxok B AnmuHYy ¢ pasbera (cM) WM NPBDKOK B
JUIMHY C MECTa TOJIYKOM JBYMsI HOTaMH (CM).

4.6. IlonroroBka K BHINOJIHEHUIO HopMaTtuBa (ber
Ha JIbDKax Ha 5 KM (MHH).

4.7. IloarotoBka K BBINOJHEHHIO HOpMaTuBa (Me-
TaHUE CIIOPTUBHOTO cHapsiia Becom 700 T (m).

4.8. TloaroroBka K BBINOJIHEHUIO HOPMaTHBa
(ITnaBanue Ha 50 M (MHH).

5. YueOHble 3aHATHS 110 BUJIaM CIIOpTA.

5.1. CnoptuBHble urpsl (OacketOoi, BOIEHOO0M,
¢byT0071, HACTOIBHBIN TEHHHUC, 0AIMUHTOH), THM-
HACTHKA, aTJIeTUYecKas TUMHACTHKA (3aHATHS B
TPEHAKEPHOM 3ajie), JIETKasl aTJICTUKA, Maydpiaud-
TUHT M TUPEBOH CHOPT, CIEUUATIBLHOE MEIUIMH-
CKO€ OTJeJICHUE.

6. OoOmedusnueckas TMOATOTOBKA (KOMIUIEKC
I'TO).

6.1. [TonroroBka K BBHIMOJIHEHUIO HOpMaTHBa B Oe-
re Ha 100 M (cek).

6.2. [TonroroBka K BBHIMOJIHEHUIO HOpMaTHBa B Oe-
re Ha 3 kM (MHH).

6.3. IloaroroBka K BBHIMOJIHEHUIO HOPMaTHBA
(ITonTsarnBanue U3 BUCa Ha BHICOKOHN TIEpPEKIaNHE
(KOoM4ecTBO pa3) WM PBIBOK rupu 16 Kr (koa-Bo
pas).

6.4. IlonroroBka Kk BbIogHEHUO HopMmaTuBa (Ha-
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KJIOH BIIepe]l U3 MOJIOKEHUS CTOSI C MPSIMBIMU HO-
raMy Ha TUMHACTUYECKOW CKambe (HUXKE YPOBHS
CKaMbH, CM).

6.5. IloaroroBka K BBIIOJHEHUIO HOpPMaTHBa
(ITpeoxok B mMHY ¢ pa3dera (CM) WIM MPBDKOK B
JUIMHY C MECTa TOJIYKOM JBYMsI HOraMu (CM).

6.6 IToaroroBka K BeIOTHEHUIO HOpMaTuBa (I1na-
Banue Ha 50 M (MUH)

7. YueOHbIC 3aHATHUS 110 BUIAM CIIOPTa.

7.1 CnoprtuBHble Urpsl (6ackerOoi, BOJEHOOT,
¢yT0OJ1, HACTONBHBIN TEHHUC, 0AIMUHTOH )
I'mmuacTuka

ATriernyeckas TUMHACTUKA (3aHATHUSL B TPEHAXKEP-
HOM 3aJie)

Jlerkass atneruka [layspaudTuHr u rupeBoi
CHOpT

CnenuanbHoe

MEIUIIUHCKOE OTACIICHHE

8. OOmedusznveckas IMOATOTOBKA (KOMIUIEKC
I'TO).

8.1. IToaroToBka K BBIOJIHEHHIO HOpMaTHBa B Oe-
re Ha 100 M (cek).

8.2 IloaroTroBka K BHIIOJTHEHUIO HOpMaTHBa B Oe-
re Ha 3 KM (MHH).

8.3. TlomroroBka K BBIMOJHEHUIO HOPMAaTHBA
(ITonTsarnBanue U3 BUCa Ha BHICOKOM MEpEeKIaaNHE
(KOJIMYEeCTBO pa3) WM PBIBOK THPH 16 Kr (KOJI-BO
pa3).

8.4. ITonroroBka k BeIMoJIHeHHIO HOpMaTuBa (Ha-
KJIOH BIIEpE] M3 MOJIOKEHUS CTOS C MPSIMBIMH HO-
raMM Ha TUMHACTHYECKOW cKambe (HUXKE YpOBHS
CKaMbHU, CM).

8.5. ITloaroroBka K BBINOJIHEHUIO HOPMAaTHBa
(ITpspkok B AnmuHYy ¢ pasbera (cM) MM MPBDKOK B
JUTMHY C MECTa TOJTYKOM JIBYMSI HOTaMH (CM).

8.6. [TonroroBka k BeIMONHEHUIO HOpMaTHBa (ber
Ha JIbDKax Ha 5 KM (MHH).

8.7. IloaroToBka K BHIMIOTHEHHIO HOpMaTuBa (Me-
TaHHUE CIIOPTUBHOTO cHapsiia Becom 700 T (Mm).

8.8. TlomroroBka K BBHIMOJHEHHIO HOPMAaTHBA
(ITnmaBanue Ha 50 M (MHH).

8.9. TlomroroBka K BBHIMOJHEHHIO HOPMAaTHBA
(Ctpenpba m3 MHEBMAaTHYECKOW BUHTOBKH M3 T10-
JIOKEHHUsI CHJI MITH CTOS C OTOPOil JIOKTEH 0 cTOM
WM CTOMKy, auctaHuus — 10 M (ouku) wim
cTpenb0a M3 AIEKTPOHHOTO OPYKUS U3 TOJIOXKE-
HUS CHJI1 WM CTOSI C OMOPOM JIOKTEH O CTOJI WU
cTOiKy, nuctanuus — 10 M (oukm).
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9. YueGHble 3aHATHS 110 BUIaM CIIOPTA.

9.1 CnoprtuBnble urpsl (6ackerdon, BoJEHOOI,
¢byT0071, HACTOJIBHBIM TEHHUC, O IMUHTOH )
I'mmuacTuka

ATiernyeckas TUMHACTUKA (3aHATHUS B TPEHAXKEP-
HOM 3aJI¢)

Jlerkas atnmeruka IlayspmudTuHr MW THUpEBO
CHOpT

CriennaabHOEMEAUIIMHCKOE OT/ICTICHHE

51.0.7B.01.02

AxanTuBHbIe Kypchl 10 GU3HYECKOH KYyJabType
U CIIOPTY

Henun u 3aga4n u3y4eHus: AUCHUIINHBI:

Henn u 3a5a4n n3y4eHusi AUCHHUILIMHBI:

— (opmupoBanue HU3MUECKON KyIbTYPHI JTHYHO-
cTH Oynyiero npodgeccruoHan€a, BOCTpeOOBaHHOTO
Ha COBPEMEHHOM PBIHKE TPY/a;

— pa3BUTHE PU3HMUECKUX KAYECTB U CIIOCOOHOCTEH,
COBEpUICHCTBOBAHNUE (PYHKIIMOHAIbHBIX BO3MOX-
HOCTEHl OpraHu3Ma, YKpEeIUICHHEe WHIUBUIYaJIbHO-
'O 3/10pOBBS;

— (¢opmHpoBaHUE YCTOWYMBBIX MOTHUBOB M IIO-
TpebHOCTEH B O€peKHOM OTHOIICHUH K COOCTBEH-
HOMY 3J0pOBbIO, B 3aHATHUAX (U3KYJIBTYpHO-
037I0POBUTEILHON U CIOPTUBHO - O3/I0POBUTEIIb-
HOW JIeATENBHOCTBIO;

— OBJI3/ICHUE TEXHOJIOTHUSMHU COBPEMEHHBIX 03]10-
POBUTENIBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS,
oOoraieHre HWHAWBUYaJIbHOTO OIbITa 3aHATUH
CHeLHaTbHO-TIPUKIATHBIMU  (PU3UUYECKUMHU  YTI-
paXHEHUSIMH U Oa30BBIMU BUIAMHU CIIOPTA;

— OBJIAZICHHUE CUCTEMOI MPO(peCCHOHABHO U KU3-
HEHHO 3HAYUMBIX NMPAKTUYECKUX YMEHUU U HaBBI-
KOB, 00ECIeUMBAIOLINX COXPaHEHHE U YKperuie-
HUE (PU3NYECKOTO U MCUXUYECKOTO 370POBbS;

— OCBOEHHME CHCTEMbI 3HaHUH O 3aHATHSIX (usnye-
CKOHM KyNbTYpOH, UX POJIM U 3HAUEHUU B HOPMHU-
POBaHUM 37J0POBOTO 00pa3a KU3HU U COLMATBHBIX
OpHEHTALNI;

— NpUOOpPETEeHNE KOMIIETEHTHOCTU B (PU3KYJIBTYP-
HO-03/I0POBUTENBHOW WM CIIOPTUBHOM JEATENBHO-
CTH, OBJaJICHUE HaBbIKAMH TBOPYECKOI'O COTPYI-
HUYECTBA B KOJUIEKTHBHBIX (popmax 3aHATHI (u-
3UYECKUMH YIIPAKHEHUSIMY,

— caada HopMaTuBOB Bcepoccuiickoro Qpuskyib-
TYpHO-CIIOPTUBHOIO KOoMIuIekca «I'0ToB k Tpyay u
o6opone» (I'TO).

OcHoBHbBIE pa3fe/ibl JUCHUIIIHHBI:

1. ®duzmyeckas KyabTypa B OOMEKYJIbTYpHOH W

YK-7
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pohecCuOHANBHOM MOATOTOBKE 00YYarOIIUXCS.
1.1. ®usnveckas KyibTypa B OOLIEKYIbTYPHOU H
poecCuOHANBHOM MOATOTOBKE 00YYarOIIUXCS.
1.2. OcHOBBI TEXHUKHA O€30MACHOCTHU IPHU BHIMIOJ-
HEHUM YIIPAKHEHUH.

2. O6meu3nueckas MOAroTOBKA U JieueOHas

2.1. [ToaroroBka K BBITIOJHEHHUIO HOPMATHBA B Oe-
re Ha 100 M (cek).

2.2. [ToarotoBka K BBIIIOJIHEHHIO HOPMaTHBa
(ITonTsaruBanue U3 Buca Ha BHICOKOW MEpPEKIIaInHE
(KOJIMUECTBO pa3) WM PHIBOK THUPHU 16 Kr (KOI-BO
pa3)

2.3. [ToarotoBka K BBIIIOJIHEHHUIO HOPMATHBA B

oer Ha 3 kM (MHH.)

2.4. lloaroToBka K BbIMONHEHUIO HopMaTuBa (Ha-
KJIOH BII€peJl U3 MOJIOKEHUS CTOSI C IPSIMBIMU HO-
raMy Ha TUMHACTUYECKOW CKaMmbe (HUXKE YpOBHS
CKaMbU-CM).

2.5. TloarotoBka K BBIMIOJHEHUIO HOpPMaTHBA
(IIppxok B anmuHy ¢ pasdera (CM) WIHM OPBIKOK B
JUIMHY C MECTa TOTYKOM JABYMS HOTaMu (CM).

2.6. IloarotoBka K BBINOJHEHUIO HOpPMaTHBa
(ITnaBanue Ha 50 M (MHH)).

3. YueGHble 3aHATHS 110 BUIaM CIIOPTA.

3.1. CnoptuBHble urpsl (OackerOoi, BOIEHOOM,
¢GbyT0071, HACTOIBHBIN TEHHHUC, 0AIMUHTOH), TUM-
HACTHKa, aTieTH4ecKkas TMMHACTHKa (3aHATHS B
TPEHAXKEPHOM 3ajie), JIETKasl aTJIeTUKA, Maydpiaud-
TUHT U TUPEBOW CIOPT, CHELMAIBHOE MEAMIIMH-
CKO€ OT/EJICHUE.

4. O6medusnveckas MOArOTOBKA U JeueOHast

4.1. IlogroroBka K BBIOJHEHHUIO HOpMaTHBa B Oe-
re Ha 100 M (cek).

4.2. TloarotoBka K BBIITOJHEHHUIO HOpMaTHBa B Oe-
re Ha 3 kKM (MHH).

4.3. IlogroroBka K BBIIIOJIHEHUIO HOpPMaTHBa
(ITonTsarnBanue U3 BUCa HAa BHICOKOHN TIEpPEKIaNHE
(KOJIMYECTBO pa3) WM PHIBOK THpH 16 Kr (KOJI-BO
pas).

4.4. IlogroToBka K BBINOJIHEHHIO HOpMaTtuBa (Ha-
KJIOH BII€pe]l U3 MOJIOKEHUS CTOSl C MPSIMBIMU HO-
raMd Ha TMMHACTHUYECKOW CKambe (HIKE YPOBHS
CKaMbH, CM).

4.5. IlogroroBka K BBIIIOJIHEHUIO HOpPMaTHBa
(ITppxok B anmuHy ¢ pasbera (CM) WIHM MPBIKOK B
JUIMHY C MECTa TOIYKOM JABYMsI HOraMu (CM).

4.6. [ToaroroBka k BeIMOJHEHHUIO HopMaTuBa (ber
Ha JIbDKaX Ha 5 KM (MHH).




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

4.7. IlonrotoBka K BBIITOJHEHUIO HOpMaTuBa (Me-
TaHUe CIIOPTUBHOTO cHapsiia Becom 700 1 (M).

4.8. IloaroroBka K BBINOJHEHUIO HOpPMaTUBa
(ITnaBanme Ha 50 M (MHH).

5. YueGHble 3aHATHS 110 BUIaM CIIOPTA.

5.1. CnoptuBable urpsl (Oacker0Ooi, BOIEHOO0M,
¢byT0071, HACTOJIBHBIN TEHHUC, OAJMUHTOH), TUM-
HACTHKA, aTJICTUYECKass TMMHACTHKA (3aHATUS B
TPEHAKEPHOM 3aJie), JIeTKas aTjieTuka, nayspiaud-
TUHT W TUPEBOW CIOPT, CHCIHAIBLHOEC MEIMIIHH-
CKOE€ OTJeNICHUE.

6. YueOHbIe 3aHATHS 110 BUJAM CIIOPTa

6.1. CiopTuBHBIC HTpHI (OacKeT00II, BOICHOO0,
¢yT001, HACTONMBHBIN TEHHUC, 0aTMUHTOH ).
['mMmHacTuka. ATiieTnyeckasi THMHACTHKA
(3aHATHS B TpeHaXKepHOM 3aiie). Jlerkas aTieruka.
[Tayspnudtunr u rupeBoit copT. CrienuaabHOe
MEIUIIUHCKOE OT/ICIICHHE.

7. YaeOHble 3aHATHS 110 BUIaM CIIOPTA.

7.1 CnoprtuBHble Urpsl (6ackerOoi, BOJEHOOT,
¢byT0OJ, HACTONBHBIN TEHHUC, 0AIMUHTOH )
I'mmuacTuka

ATrieTrnuyeckas TUMHACTUKA (3aHSATHUS B TPEHAXKEP-
HOM 3aJie)

Jlerkass atnetuka IlayspnudtuHr u  rupeBoi
cnopt. CrienmaabHOe METUIIMHCKOE OTIEICHUE

Yactb, opMupyemasi y4acCTHUKAMHU 00pa30BaTeJbHbIX OTHOIIIEH

Hu

b1.B.01

OCHOBBI MUKPOTNIPOLIECCOPHON TEXHUKH

Henu u 3aga4u U3yYeHUsl TUCHUTINHBI:

[enbto u3ydeHus ITUCHUIUIMHBI «OCHOBBI MHKPO-
MIPOIIECCOPHOM TEXHUKN» SBJISCTCS O3HAKOMIICHUE
ciymareneil ¢ 0a3MCHBIM MHUKPOMPOIIECCOPHBIM
koMmIuiekToM (cepuu K580): nzydenue cTpykTypbl
MIT KP580BMS8O0A, pexxuMoB ero paboThl; H3y-
YeHHE CTPYKTYPHI M (YHKIUH OTIEIbHBIX HHTE-
TpajJbHBIX MHKPOCXEM, BXOJSIIUX B COCTaB MHUK-
POIIPOIIECCOPHOTO KOMIUIEKTa, a TaKXKe CXEeM HX
MOJKIIIOUEHUSI K MHKPOIPOILIECCOPHON CHCTEME.
O3HakoMJIEHUE CTYIEHTOB ¢ paboToit 8-mu u 16-
pa3psIHBIX MUKPOKOHTPOJUIEPOB Ha IpUMEpe
MUKPOKOHTPOJUIEPOB Intel8051 cemeiicTBa
MCS51 u MC9S12C128 cemeiictBa Freescale
Semiconductor: u3yueHue CTPYKTYpHI sapa, H3Y-
YeHHEe CMOCOOOB ajpecallid U CHCTEMbl KOMaH],
O3HAaKOMJICHHE C TOJCHUCTEMOM MpEpPhIBAHUI,
CTPYKTYpPOH Y MPUHIIUTIOM PaOOTHI TAKTUPYIOIHX
YCTPOWCTB, pabOTO# MOICUCTEMBI BBOJIa/BBHIBOJIA.

IK-1

108(3)
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OcHoBHbIE pa3e/ibl JUCHUIIIHHBI:

1. Paznen 1

1.1. OOmue mOHATHA W ONpEIeTeHUs Kypca.
Knaccudukanus MHKpOIpoIeccopoB. MHKpPO-
npoueccopubiii kommuiekT cepun K580. Cocras
KoMIUIeKTa. OCHOBHBIE TEXHMUYECKHUE XapaKTepHU-
CTHUKH BCEro KOMIUIEKTa B LIEJIOM M COCTaBJISIO-
IIMX €r0 3JIEMEHTOB.

2. Paznen 2

2.1. Apxurexktypa MII KP580BM80A. Ha3naue-
HUE BBIBOJOB MUKpOCXeMbl. CXeMOTEXHUKa MOJ-
KJIIOUEHUS Pa3IMUYHbIX 3JIEMEHTOB MHKpPOIIpPOLIEC-
COpPHOTO KOMIUIEKTa. BXOHbIE U BBIXOJIHBIE CHT-
HaJIbl YIIPaBJICHUS.

3. Pazgen 3

3.1. CiioBO COCTOSIHUSI MUKpOIIpOLIECCOpa: CXema
dbopMupOBaHUs, Ha3HAYEHHE OTIEIbHBIX OWTOB,
CTaHJAPTHBIE MAIIIUHHBIE LUKJIBI MII
KP580BMS8O0A. IIporpammuo-yripaBisieMblii 00-
MEH JaHHBIMU C BHEUITHUMH YCTPONCTBAMU B MHUK-
porpoueccopHoii  cucreme Ha ocHoBe MII
KP580BMB&OA.

4. Pa3nen 4

4.1. OOMeH JaHHBIMU B MHUKPOTIPOIIECCOPHOMN CHC-
teme Ha ocHoBe MII KP580BMS8OA B pexumax
«IIpeppiBanue» u «IIpsAMOro 1oCcTymna K mamsaTi».
5. Pazgen 5

5.1. Pexumsl paborsr MIT KP580BMSOA B pe-
*kuMax «OcraHoBy», «HauanbHas ycraHoBkay. Op-
raHu3alusl MarucTpaau yIpaBlIeHUs B MUKPOIIPO-
LIECCOPHOM CHUCTEME Ha OCHOBE MII
KP580BM&OA.

6. Paznien 6

6.1. CeMeHCTBO OJHOKPUCTAIBHBIX MMKPOKOH-
TposmepoB MCSS51: obmas xapakTepucTUKa, mpo-
IrPaMMHO-JIOTUYECKasi MOJIENb MPOLIECCOPHOTO -
pa, peKUMBbI pabOTHI.

7.1. IlporpaMMHo-anmnapaTHas CTPYKTypa KOH-
tposuiepoB MCS51. CnocoOsl aapecanuu, cucTe-
Ma KOMaHJI.

8. Pa3znen 8

8.1. Ilomcucrema mpepbiBaHMil, IOPTHI BBO-
Ja/BbIBOJIA, TOJICUCTEMa TailMepoB MHUKPOKOH-
TposuiepoB cemericta MCSS51.

9. Pazzmen 9

9.1. CemelCTBO OAHOKPUCTAJIBHBIX  MHKPO-
koHTpoymiepoB HCS12: o0mrast xapakTepucTuka,
IPOrpPaMMHO-JIOTHYECKasi MOJIEIb ITPOLIECCOPHOTO
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snapa CPU12, pexxumbl pabOTHI.
10. Paznen 10
10.1. IIpoueccopnoe siapo CPUI12: cnocoOwr an-
pecanuu, CUCTeMa KOMaH]I.
b1.B.02 Mukponpoueccopbl IK-1 108(3)

Henn u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenpl0 AMCUUIUIMHBL SIBJISIETCS OBJAJEHHE CTY-
J€HTaMH HEOOXOJUMBIM U JOCTAaTOYHBIM YPOBHEM
npodeCCHOHATBHBIX KOMIIETEHLUH B COOTBETCT-
Buu ¢ TpedoBanusimu ®I'OC BO no HanpaBieHuo
noarotoBku 11.03.04 «3nekTpoHUKA U HAaHODJIEK-
TpoHHKay, npoduias moarotoBku «lIpoekrupoa-
HHUE U IPOrpaMMHUPOBAaHUE CUCTEM HMHTEpHETa Be-
IIEH».

[lenp u3yuyeHHs] TUCHMIUIMHBI - OBJIAJIEHUE CTY-
J€HTaMM 3HAaHUSMHU, YMEHUSIMU U HAaBbIKAMU, HE-
00XOAMMBIMU TPOEKTUPOBAHUS U MPOrpaMMHpPO-
BaHUs1 MUKPOIIPOLIECCOPHBIX CUCTEM.

OcHoBHBIE pa3/ieJibl JMCUUIIIMHBI:

1. Pazgen. 1. Muxkpormporeccopsl

1.1. Beenenue. OcoOEHHOCTH apXUTEKTYpPbl MHK-
pokoHTpoJuiepoB cranaaprta Intel MCS-51.
OO01e 0COOEHHOCTH YIPABISAIONIMX MHKPOKOH-
TposuiepoB. OJHOKpUCTAIBbHBIE CHCTEMBI cOoOpa
JaHHbIX ceMmeirictBa ADuC8xx mnpou3BOACTBa
Analog Devices. O0mue xapakTepUCTUKU MUKPO-
koHBeprepa ADuC812. CrpykTypHas opraHusza-
must ADuC812.

1.2. ba3oBast apXuUTEKTypa MHUKPO-POB CTaHAapTa
Intel MCS-51.

Apudmeruko-aoruueckoe ycrtpoiicrBo. Haznaue-
Hue BbBIBOJOB ADuC812. OmnucaHue KOHTakTOB
ADuC812. OOmue cBeneHuss 00 OpraHU3aLUU
MOPTOB BBOJIa-BhIBOJA. AJIbTEpHAaTUBHbIE (YHK-
nuu. Cxema 3JeKTpuuecKas IpUHLIUIINAIbHAS Ma-
KETHOM IIJIaThl MUKPOITPOLIECCOPHOM CHCTEMBI.

1.3. Apxurekrypa Mukpokonseprepa ADuC812
1.4 .Oprannsanus naMaTH MUKPOKOHBEPTEPA.
[Mamsate nporpamm (II3Y). Ilamare maHHBIX
(O3VY). Peructps! cnenuanbubix @ynkumii (SFR).
Peructp crnosa cocrostaus nporeccopa (PSW).

1.5. TaiiMepbI\CUETUHKH.

TaiiMepbl/cCUeTUNKN MHKpPOKOHTposuiepa. Taiime-
pel 0 u 1.Peructp pexuma paborsr T/C TMOD.
Peructp ynpasnenus / craryca taiimepa TCON.
O6mme cBeneHust o Taiimepe 2. Pexxumbl paboThl
TaiimepoB — cueTunkoB. Jlormka pabotsr T/C B
pexume 0. Jloruka paboter T/C B pexume 1. Jlo-
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ruka pabotel T/C B pexxume 2. Jloruka paboThI
T/C B pexxume 3.

1.6. Cucrema npepoiBanuii. IlocnegoBarenbHbie
uHTepdeiicsl  MukpokoHTpoiuiepa  ADuC812.
UART mnopt. Peructp SBUF. Peructp ymnpasie-
Husi/craryca npuemonepenarynka SCON. Cko-
pocTh mpuema/mepeaadn uHGoOpMaluu vepes Io-
cnenosarenbHblii UART mopr.

1.7 CtpykTypa npepbIiBaHUA. AJITOPUTM 00paboT-
KM TIpepbiBaHUs. BO3MOXHBIC HCTOYHUKH TPEPHI-

Banusa. CucremMa mpepbIBaHHs MHKPOKOHBEpTepa
ADuC812.

b1.B.03

OcHoBbI NpeoO0pa3oBaTeJbHON TEXHUKHU

Henun u 3aga4n u3y4eHus: AUCHUILIMHBI:

1. ®opmupoBaHue y OOyyarOIIMXCSl 3HAHUH U
yMEHMH B 001acTu aHalln3a, pacyeTa U MpaKTuie-
CKOT'0 TIPUMEHEHUS JIEMEHTOB CHJIOBBIX Ipeolpa-
30BaTENIbHBIX YCTPOUCTB.

2. ®opMHpOBaHUE HABBIKOB IIPOEKTUPOBAHMS U
pacuera CHUJIOBBIX IPeOOpa3oBaTENbHBIX  YCT-
pOMCTB

Jns 1ocTmKEeHUs NOCTABIEHHOW LENW B Kypce
«OCHOBBI MPeoOpa3oBaTENbHON TEXHUKW» pellla-
I0TCS 3aJ]aUH:

- V3ydyeHuss TepMUHOB M BEIMYUH NpeoOpa3oBa-
TCILHON TEXHUKH;

- H3yyeHHMs OCHOBHBIX CIIOCOOOB MOJIyYEHHS
ANEKTPUYECKON SJHEPTUU;

- W3ydyeHne m wuccienoBaHME OCHOBHBIX THUIIOB
BTOPUYHOTO  MpeoO0pa3oBaHMsl  BIEKTPUUECKON
DHEPIuH;

- U3ydeHue u uccienoBaHUE KIIFOUEBBIX 3JIEMEH-
TOB CHUJIOBBIX IpeoOpa3oBareseil: uX XapakTepH-
CTHKH, TpeOOBaHUS K CUTHAILY YIPaBJICHHUS, CIIO-
co0bl (POPMHUPOBAHHUS UMITYJIbCA YIPABICHHUS.

- 3yuyenne crnoco0oB 3alIUTHl OTYIIPOBOJHUKO-
BBIX IPUOOPOB.

- H3ydeHus OCHOBHBIX CHOCOOOB MOITY4YEHHUS
AIIEKTPUYECKON IHEPTUH;

- U3yuyenne u wuccieqoBaHHE€ OCHOBHBIX THUIIOB
BTOPUYHOTO  MpeoOpa3oBaHUsl  DIEKTPUUYECKON
SHEpPTruuy;

- M3ydyeHue u nccie0oBaHUE KIIFOUEBBIX 3JIEMEH-
TOB CHJIOBBIX NpeoOpa3oBaTenieii: X XapakTepH-
CTHKH, TpeOOBaHUs K CHTHAJIy YNpaBJIEHUS, CIIO-
c00bI (hOPMHUPOBAHMS UMITYJIbCA YIIPABJICHHS;

- Uzydenue croco6oB 3alMThI MOJIYTIPOBOJIHUKO-
BBIX MPUOOPOB.
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OcHoBHbIE pa3e/ibl JUCHUIIIHHBI:

1. Paznen 1.

1.1. OcHoBHBIE BHIIBI MPEOOpPa3OBaHUS DIICKTPH-
YECKOM HEPTUH C OMOILBIO BEHTUIIEH

2. Paznen 2.

2.1. UneanuzupoBanHbie IpeoOpa3zoBaTeIn OTHO-
¢da3zHOro TOKa HEeyNpaBJsieMble

2.2. neanu3upoBaHHbBIE MPeoOpa3oBaTeIn OJHO-
da3zHOro TOKa yrnpasisieMble

3. Paznen 3.

3.1. Mneanu3upoBaHHble MpeoOpa3oBaTenu TPeX-
(a3HOro TOKa HEeyINpaBisieMble

3.2. Upeanu3upoBaHHble MpeoOpa3zoBaTesid TpeX-
(da3zHOro TOKa yrnpasisieMble

4. Pa3nen 4.

4.1. ®dunptpel ucHoNb3yeMble B MpeoOpazoBa-
TEIbHBIX YCTAHOBKAX

5. Pazpen S.

5.1. XapaKTepucTHKU pealbHbIX IpeodpazoBaTe-
nen

5.2 ABapuiiHble peKUMBI B peoOpa3oBaTensiax

6. Paznen 6. luBepTOpHI

6.1. luBepTOpHI TOKA

6.2 NluBepTOpHI HAIIPSIHKEHUS

6.3 Pe3oHaHCHBIE HHBEPTOPBI

b1.B.04

JHepreTuveckas 3JJeKTPOHUKA

Henu u 3aga4n U3y4YeHUus: AUCHUILINHBI:
3amaueit Kkypca «DHepreTudecKkas >JIEKTPOHUKA
ABIISIETCS W3YyYEHHE CBOMCTB M XapaKTEPUCTHK
pa3IUYHBIX BUAOB NpeoOpa3oBareseil ayekTpuye-
CKOM »Hepruu OOJbIION MOIIHOCTH, a TaKXe Teo-
peruyecku 0OOCHOBAHHBIX OOIIMX METOOB MpaK-
TUYECKOTO BBIOOpA, pacyeTa U yIpaBleHUS THUPH-
CTOpPHBIX THpeoOpa3zoBaTesiel, HCHOJIb3YEMbIX B
Pa3IMYHBIX 00JIACTSIX COBPEMEHHOI'O aBTOMATHU3H-
POBAHHOT'O MPOM3BOACTBA, OCOOEHHOCTH JKCILTya-
TalliM U CEPBUCHOTO OOCITY)XHMBaHUS MpeolOpa3o-
BaTesen.

OcHoBHbIE pa3/ieJibl JUCUUIIIMHBI:

1. OcHOBBI pacuera mpeoOpa3oBaTeseii MOCTOSH-
HOTO HAIPSHKCHHUS.

1.1. OcHoBBI pacueTra npeodpaszoBaTenei

2. OnHOTaKTHBIE IpeoOpa3oBaTenn

2.1. OgHoTakTHBIE IPe0Opa30BaTENd C ralbBaHU-
YECKUM CBSI3aHHBIMH BXOJIOM H BBIXOJIOM.

2.2 Cxembl ¢ IByXOOMOTOYHBIM JIPOCCEIIEM.

2.3 KoMOMHUPOBaHHBIE CXEMBI

2.4 TIpeobGpa3oBaTeny ¢ TPOMEKYTOUHBIM TPAHC-
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dbopmaTtopom

2.5 IIpeobpazoBarenu ¢ BXOAHBIM TpaHCHOPMATO-
pom. IIpeoOpa3zoBaTenu ¢ BBIXOIHBIM TpaHchOp-
MaTOpPOM

3. JIByxTakTHBIE MpeoOpazoBaTed ¢ TpaHchop-
MaTOPHBIM pa3JeICHUEM Lenen

3.1. JIByxTakTHBIC ITpeodpazoBarenu ¢ TpaHchop-
MaTOpHBIM pazzeneHueM ueneit (tuma 2p). Ilpo-
CTEHIINE CXEMBI

4. Ilpumepsl IpaKTUYECKUX pa3pabOToK.

4.1 ABTOHOMHBII KJIFOUEBOW CTaOWUIU3aTOP MOII-
HOCTBIO 2,8 KBT ¢ JByX-TakTHbIM [HIUM-
npeoOpazoBaTeieM MOCTOSHHOTO HAPsHKEHUS

4.2 Crabunmusupyrommii OITHIT

4.3 Ocobennoctu paboOThl OOPATHOXOJOBBIX Ipe-
obOpasoBarenei

b1.B.05

Pacnpenesiennnie ceTu

Henun u 3aga4n u3y4eHus: AUCHUILIMHBI:

[{enbto u3ydeHus TUCHUILIMHBI «PacnpeneneHHbIe
CETH) SIBIISIETCA:

- U3y4YECHHE CTYIEHTAMHU TEOPETUUECKUX OCHOB IO~
CTpPOEHHS M OpraHu3aluu (QYHKIMOHUPOBAHUS
NIEPCOHAIBHBIX KOMIIBIOTEPOB, UX MPOTrPAMMHOIO
oOecrnieyeHrs U croco00OB OpraHU3alUU TEIEKOM-
MYHHKAIIMH, a TakKe croco0oB ux 3(HEeKTUBHOTO
IPUMEHEHHU Ul pelieHus] THPOPMAIIMOHHBIX 3a-
naq

1.2. Uzydenume pucuuiuimHbl «PacmpeneneHHbIe
CeTU» CMOCOOCTBYET PELICHUIO CIEAYIOIUX 3a1a4
npodeccuoHanbHOMN AeSITENbHOCTH:

- o0yyeHHe OoOIIMM MpUHIMIAM (YHKIMOHUPOBA-
HUSl KOMITBIOTEPHBIX CHCTEM U CETEBOTO 000pYAO-
BaHMSL.

- OBJIaJICHHE METOJaMH HCIIOJIb30BaHMSI ammapar-
HBIX M MPOTpPaMMHBIE CPEACTBA BBIUMCIUTENBHBIX
CHUCTEM M CHCTEM TEeJIEKOMMYHHKAIMH MpH pelie-
HUU U U3YyYEHUH OCHOB KOHCTPYHPOBAHMS U KpHU-
TEpUEB pabOTOCTIOCOOHOCTH  BBIYMCIUTENBHBIX
CUCTEM U CUCTEM TEIEKOMMYHHUKAIUH.

- opmMupoBaHuE BiaJ€HUs HUCIIOJIB30BAHUS CTaH-
JapTOB, TEXHUYECKON CIPAaBOYHOMN JIMTEpaATyphl U
COBPEMEHHOM BBIYMCIUTEILHON TEXHUKH.

- CUCTEMAaTHU3allMsl U pacllupEHNE 3HAaHUI IPUEMOB
U MeToAoB paboTel ¢  WH(OpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIMU TEXHOJIOTHSIMHU, MOATOTOB-
Ka K UX OCO3HAHHOMY HCIIOJIb30BaHUIO MPU pellie-
HUH PAa3TUYHOTO BU/IA MPUKIIAIHBIX 3a/1a4
OcHoBHbIE pa3esibl IUCHUIIHHBI:
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1. OcHoBsl mocTpoenus cereit OBM

1.1 Knaccudukanus nH(OPMAIIMOHHO-
BBIUMCIUTENBHBIX ceTeil. CrocoObl KOMMYTaluu.
KoMmmyTanus kaHaloB M KOMMYTAalUsi MaKETOB.
bazoseie Tonosioruu cereit 9BM

2. Jloxansubie cetn 9BM

2.1 ACUHXPOHHBIE U CUHXPOHHBIEC ITPOTOKOJIbI Ka-
HaJIbHOTO  ypoBHs.  PasHoBMgHOCTM  cerel
Ethernet. CermeHTanums JIOKaJBHBIX CETEN C IIO-
MOIIIbIO MOCTOB.

3. OObenuHEHHE CETEH Ha OCHOBE ITPOTOKOJIOB
CETEBOT0 U TPAHCIIOPTHOTO YPOBHEH

3.1 IlpuHumnel oObeTUHEHHS] CETel Ha OCHOBE
MIPOTOKOJIOB CETEBOTO YpOBHs. DYHKIIMHU CETEBOTO
U TPAHCHOPTHOro ypoBHeH. KopmnopaTuBHble MO-
JyJIbHBIE KOHLIEHTPATOPHI.

4. CeteBble ClIy>XObI U OTIEpallMOHHBIE CUCTEMBbI
4.1 CereBble Ci1yxObl U MPOTOKOJIBI PUKIIAJTHOTO
YpOBHs. YIpaBj€HUE MPOU3BOJUTEIBHOCTBIO Ce-
Td. OlLIEHKa MPOU3BOIAUTEIIBHOCTA CEPBEPOB 0a3
JTAHHBIX.

5. TexHONMOTHSI KOMMYTAIlMU B JIOKAJIBHBIX CETSIX
9BM

5.1 IlocTpoeHne NOKaIbHBIX CETEH MO CTaHIapTam
(bU3MYECKOTO U KaHAIBFHOTO YpOBHEH. Anpecanus
B JIOKAJIBbHBIX CETAX. BupryanbHble IOKaIbHBIC
cetu. TunoBble CXeMbl MPUMEHEHHUSI KOMMYTATO-
POB B JIOKQJIBHBIX CETSX.

6. OCHOBBI IIepeiayu AUCKPETHBIX JaHHBIX

6.1 OcHOBHBIE TUTIBI KaHAIOB CBs3H. KoyimuecTBo
uH(pOpPMAIIUU U SHTPOIIHSL.

7. I'moGanbuble ceTn DBM

7.1 O60011eHHas CTPYKTypa U PYHKIMH T7100ab-
HOMt ceTu. CTpyKTypa U HHGOPMAIIMOHHBIE YCIYTH
TEPPUTOPUAIBHBIX CETEH. Y JAIEHHBIN JOCTYII.

8. OCHOBBI OpraHM3alluyd KOPIOPATUBHBIX CETEH
8.1 Kopnoparunsie cetu — cetu 9BM macmtaba
NpeAnpusTHs. 3a/layd aHaju3a U CUHTE3a KOpIo-
pPaTUBHBIX CETEM.

b1.B.06

JJIeKTpUYeCKHe MUKPOMAIIMHBI

ey 1 3aga4ymn U3y4eHUs IMCHUILIMHBI:
[ensiMu OCBOEHUS TUCHUIUIMHBI (MOAYIIA) «DJEK-
TPUYECKHE MUKPOMAIIUHBI» SBISIOTCS: O3HAKOM-
JEHHE C OCHOBAaMH YCTPOWMCTBA 3JIEKTPUYECKUX
MHUKpPOMAILIMH; H3Yy4Y€HHE TMOpsaKa MpPOBEICHUSI
paboT 1o Hajmaake, HACTPOIKE, PEryIMpOBKE WU
UCTIBITAHUIO HJIEKTPUUECKUX MUKPOMAIIIUH.
[TocTaBneHHass 1eb JOCTUrAeTCs C TOMOIIBIO
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pellIeHus CIeIYIOINX 3a1a4:

— U3y4YCHHUE CBOMCTB U XapaKTEPUCTUK Pa3IUUHBIX
TUIIOB 3JEKTPOMArHUTHBIX M 3JIEKTpOMEXaHUYe-
CKHX IpeoOpa3oBaTelieli SHEPIUH;

— U3y4eHHUE TEOPETHYECKU OOOCHOBAHHBIX OOIIUX
METOJIOB IPaKTUYECKOrO0 BbIOOpA, pacuera 3JeK-
TPUYECKUX MHUKpPOMAIIWH, HCIOJIb3YEMBIX B CHC-
TeMax aBTOMAaTHUKH;

— U3y4YEHHE U YCBOEHHE CTYJIEHTaMH MPUHIUIIOB
paboTBl COBPEMEHHBIX AJIEKTPHUUECKUX MHUKpPOMa-
IIWH;

— W3YYCHHE PEXKUMOB pabOThl U YCIOBHH 3KC-
TUTyaTallK 3JEKTPHUUECKUX MUKPOMAIIIHH;

— U3y4YEHHE CIIOCOOOB HaIAJIKU, HACTPOUKH, pery-
JUPOBKHU M HCTBITAHUS 3JEKTPUUYECKUX MUKpOMa-
[IUH.

OcHoBHBbIE pa3esibl JUCHUIJINHBI:

1. Bseeamenme. Kiaccudukauus snekrpuye-

CKHUX MHKPOMAIIIHH.

2. ciomHUTENbHBIC TBUTATEIN CHCTEM aBTOMa-
TUKU. MeXxaHuKa 3JIEKTPONPUBOAA C CHUCTEM aB-
TOMATHUKH.

3. DIeKkTpuvecKkre MUKPOMAIIMHBI TOCTOSTHHOTO
TOKA U UX MEXaHUYECKHE XapaKTEPUCTUKU

4. BecKONNIEKTOpHbIE ABUTATENN MOCTOSHHOTO
TOKa

5. PerynupoBaHue yrioBoil CKOPOCTH BpaIleHHUS
AIEKTPUIECKUX MUKPOMAIIIHH

b1.B.07

MuxkpoxkoHTpoJLIepsl apxuTekTypsl ARM

Heaun u 3aga4M AUCHUNIAHBI

[lenpr0 AMCHMIUIMHBI SBISIETCS OBJAJCHHUE CTY-
JIeHTaMHd HEOOXOUMBIM M JJOCTATOYHBIM YPOBHEM
npohecCHOHANBHBIX KOMIIETEHIIMH B COOTBETCT-
Buu ¢ TpedoBanusimu ®I'OC BO no HanpaBieHuo
noarotoBku 11.03.04 «OnekTpoHUKa U HAHOZJIEK-
TpoHHKa». COBPEMEHHOE Pa3BUTHE CPENICTB IMPO-
MBIIJICHHOM aBTOMAaTH3allMM HAa OCHOBE COBpE-
MEHHBIX MHKPOKOHTPOJIJIEPOB TPEABSIBISIOT K
JUIIJIOMUPOBAHHOMY CIIELIMAIUCTY BBICOKHE Tpe-
OOBaHUS K YMEHHUSM W HaBBIKAM KOMIUIEKCHOTO
MIPOEKTUPOBaHUS Takue cucteMsl. Llenssmu ocBoe-
HUS TUCHUTITAHBI SIBJISIOTCS U3yYeHUE MTPUHITATIOBR
paboThl MUKPOKOHTPOJUIEPOB U  YIPABISIFOIINX
YCTPOWCTB Ha WX OCHOBE. B maHHOM Kypce m3na-
raroTcsl OCHOBBI TEOPUU MUKPOKOHTPOJIJIEPOB, W3-
JI0’KEHBI METOJMKH OLIEHKH U BBIOOpA WX apXUTECK-
TYpbl, OCTPOCHUSI U peaTU3alMi YCTPOUCTB HaA
OCHOBE MUKPOKOHTPOJIJIEPOB, IMOCTPOCHUSI HHTEP-
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(eiicoB BBOJA BBIBOJIA U CUCTEM YIIPABICHMSL.
OcHoBHbIE pa3e/ibl JMCHHIIIMHbBI:

1. MukpokoHTpouiepsl apxuTekTypbl ARM

1.1 Bsgenenue. IIporpammupoBaHuE€ MHKPOKOH-
TpoJIepoB Ha si3bike C

Teopusa. Mukpokontposuiepsl. DyHKIMU U IIPU-
MEHEHHE MUKPOKOHTpoiiepoB. OCHOBHBIE Iapa-
METPbl MUKPOKOHTPOJIJIEPOB. APXMUTEKTYpa MHK-
pokoHTposuiepoB. CemelcTBa MUKPOKOHTPOJLIE-
poB ARM u ux HazHadeHue. Y CTpOHCTBO MHUKPO-
KoHTpoJutepoB. Sapa Cortex-MO/M3/M4F. Tlepu-
(depuiiHble OJIOKH MHUKPOKOHTPOJIJIEPOB: BBOJI-
BBIBOJ] OOILEro Ha3HaueHHsI, TAKTUPOBaHME, Taii-
MEpBbI, IPEPbIBAHUS.

Azpik C st mukpokontposuiepoB ARM. Oco-
OCHHOCTH pa3pabOTKHU MPOTPaMM JUII MHKPOKOH-
TPOJIJIEPOB IO CPABHEHHUIO C MPOTrPaMMHUPOBAHUEM
s 11K, Beox u BeIBOA. Anpecanus. J[BondHoe H
niecTHaauarepuuHoe cuucinenus. Cpena mpo-
rpammupoBanus |IAR EWARM. Bo3smoxHoctu
OTJIaJIKA IPOTPaMM.

1.2 TlpepoiBanus. Buner npepeiBanmii. KonTpos-
nep npepsiBanuit NVIC B siape Cortex-M. Bekro-
pa npepeiBanuid. IIpuopurersl. @arn npepeisa-
HUl B KoHTpoiiepax STM. Pexomengauuu mo
HaNMCaHUI0 00pabOTUNKOB MPEPhIBAaHUM.

1.3 Taiimepsl. Bunsl Taiimepos. PexumMbl paboTbl
TaliMepoB. M3MepeHne MallbIX MPOMEXYTKOB Bpe-
MeHu. CUcTeMa TaKTUPOBAaHUS MUKPOKOHTPOJUIE-
pa ¥ METO/IbI €€ HACTPOMKH.

1.4 IupotHO-UMMyNbCcHas Moxyssiius. [Ipume-
HeHue IIMM nnsa ynpaBieHus 3I€KTPOHHBIMU
ycTpoiictBamu. OcobenHoctu peanu3zanuu [TNUM
Ha MUKpokoHTposuiepe. Crnaxkupanue. Cneuu-
aJIbHbIE PEXUMBI paOOTHI TaliMepOB.

1.5 AIIT u ITAIL. Yacrota nuckpeTH3anuu u
paspsaanocts. OcHoBHbIe BUabl ALIT (AL mps-
Moro npeodpaszosanusi, ALIl mocnenoBareabHOroO
npubkenus, curma-nenbra ALIT) m ux xapak-
tepuctuku. Pexxumsl 3amycka ALIL duddepen-
[UAJbHBI PEXKUM H3MEpPEHUs. AJITOPUTMBI yC-
PENHEHUs M3MEPSIEMbIX BEIMYMH: CKOJIb3SIIEE
CpeHee U HKCIOHEHLHalIbHOe ycpenHeHue. bub-
JHOTeKa Al paboThl ¢ mepuQepuitHpIMU 6JI0KaMu
HAL Driver.

1.6 O6men manubiMu. IlocnenoBaTenbHbIe U Ma-
pamtensubie uHTepdericel. UART. Tlpunmun pa-
6ots! mHEl UART, ipoToKON nepenayu JaHHbIX.
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CoOwitust 6;oka UART Ha MHKPOKOHTpoOJIIEpax
STM32. TIporokonsl SPIl u 12C, ux mnpuHIHIEI
pabotel. KoHuenus Bexyuinii-BejoMsple.
Pa3paboTka mpommMBKY 17151 MUKPOKOHTpPOJLIEpa,
OCYILLECTBIIAIOLIEH NPUEM U OTIIPABKY JAAHHBIX 110
UART. OcBoeHmne nporpaMMHOTIO OOECIeUYeHHUs
s pabotrel ¢ COM-nopramu nHa IIK. ®nem-
namsTh. [IpuHIMn paboTel sueiiku (rem-maMaTu
(TpaH3HCTOp C IUIABAIOLIMM 3aTBOPOM, YTEHHUE U
3armuck AaHHbIX). NOR u NAND koHCcTpyKuImm
¢uenr-namsatu. MHoroypoBHeBble siueliku. Oco-
O0eHHOCTH pabOTHI C (Iem-MaMsAThI0 W3 TIPO-
rpamM.

b1.B.08

CxeMoTexXHHYeCKHeE CPe/ICTBA CONPSIZKeHUs
Henn u 3a5a4n U3y4eHusi AUCHHUILINHBI:

Henstmu n3ydeHust JUCHUIUIMHBL (MOJTyJIs1)
«CXEMOTEXHUYECKUE CPEICTBA COIPSLKEHUS SIB-
JISIFOTCSI TEOPETUYECKOE U NIPAKTUYECKOE U3YUYCHHE
IIPaBWJI IIPOEKTUPOBAHMUSA U IIOCTPOCHHUS COBpE-
MEHHBIX 3JEKTPOHHBIX IPOMBIIIJIEHHBIX YCT-
POMCTB yrpaBieHUs: 00bEKTaAMHU.

Jnst AOCTHKEHHUsT TOCTABJICHHOW LENA B
X0Jle NpenoJaBaHus IUCLHUILUIMHBEI B Kypce «Cxe-
MOTEXHUYECKHE CPEICTBA COMPSIKEHUS» PEIaoT-
sl 3a7ja4u:

— H3YYEHHE COBPEMEHHBIX AIJIEKTPOHHBIX
CHCTEM YIpPaBIEHHs 0OBEKTaMH;

— BBINIOJIHEHUE aHAJIM3a, MOJEJIMPOBAHMUSI,
COBEpUICHCTBOBAHNUSA M IPOEKTUPOBAHUE CHUCTEM
yIpaBiIeHUs.

— pa3paboTka MEepONpUATHI MO IIAHUPOBAHUIO
NopsAIKa U TOCJIEN0BATENbHOCTH IPOBEACHUS
npopMIaKTHYeCKUX paboT Ha IJIEKTPOHHOM 000-
PYIOBaHHH.
OcHoBHBIE pa3fe/bl IUCHUIIIHHBI:

1. CrpykTypa MUKPOIIPOLECCOPHON CUCTEMBI

1.1 O6o6menHas crpykrypa MIIC

1.2. ITpoektupoBanne MIIC

2. OGMeH 1TaHHBIMH B MUKPOIIPOLIECCOPHOI1 cHC-
TEeMe

2.1 IIporpaMMHO-yIIpaBsieMblil oOMeH
JTAHHBIMU

3. Opranuzanust uHTEpderica MUKPOIIPOLIECCOP-
HOU CUCTEMBI C YCTPONCTBAMH BBOAA-BBIBO/IA

3.1 O6mue NpUHIMITBI OpraHU3aluu UHTEpdeii-
ca MII ¢ ycrpolictBaMu BBOJa-BbIBOIa

4. IIpuHUIMIIBI TOCTPOEHUSI MUKPOIPOLIECCOPHBIX
CUCTEM
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4.1 TloctpoeHne MHKPOIPOIECCOPHBIX YCT-
POMCTB yrpaBieHus: 1 00paboTku nHGOpMaIH

5. Opranmzamnus uHTepdeiica MIIC u 3amomu-
HAIOIUX YCTPOUCTB

5.1 Opranuzanus uatepdeiica MIIC ¢ TI13Y u
cratuyeckumu O3Y

5.2 Opranuzanust uatepdeiica MIIC ¢ qunamu-
yeckumu O3Y

b1.B.09

Metoasbl M cpeACTBa TUATHOCTHPOBAHUS
Hesn 1 3a1a4M U3yYeHU s TUCUMILIUHBI:
[ensimu ocBOeHHUS AUCHUUIUIMHBI (Moayns) «Me-
TOJbl U CPEACTBA JUATHOCTUPOBAHHUSY» SIBIISIIOTCS:
npHOOpeTeHNE CTYAEHTaMU CIIOCOOHOCTU (PopMmy-
JMPOBaTh UEIU W 33Ja4M JUArHOCTUYECKUX HC-
clenoBaHMi; 00OCHOBAaHHO BHIOMpATh M IpPHUMeE-
HATh Ha MPAKTUKE TEOPETUUECKUE U IKCIIEPUMEH-
TaJbHbIE METO/Bl U CPEACTBA PEIICHMS 3a1ay Ju-
arHOCTUPOBAHUS, NMPUMEHSTh MPUHIUIIBI TUTAHH-
pOBaHUS U METOJbl aBTOMATU3AlMU IIpoLecca Ju-
arHOCTUPOBAaHUS HA OCHOBE WH(OPMAIMOHHO-
MU3MEPUTENIbHBIX KOMIUIEKCOB KakK CpeACTBa IIO-
BBIIICHHUSI TOYHOCTH WM CHIKEHUS 3aTpaT Ha €ro
IIPOBEJICHUE.
OcHoBHBIE pa3aebl JMCHUIINHBI:

1. BBeneHue B TEXHUUECKYIO THArHOCTUKY

1.1 IlonsiTie TEXHUYECKOW NHArHOCTUKH. Tep-

MUHBI U ONIPEIEIICHHUS.

1.2 llenu u 3ama9u TEXHHYECKON TMAarHOCTHKH.

CTpyKTypa TEXHUYECKON JUArHOCTUKH.

1.3 JluarHocTUYeCKHE MapamMeTphl.

1.4 Munumuzanus Habopa KOHTPOJIUPYEMBIX

MapaMeTpoB

1.5 ®uznueckue METOIbI KOHTPOJIS

2. Meroasl CTaTUCTUYECKUX PEIICHUN

2.1 Meron baiieca

2.2 Meton nocienoBaTebHOrO aHaIu3a

2.3 Metoa MUHUMAaJIBHOTO PUCKA

2.4 Metox MUHUMAJILHOTO 4YHCIIa OIIMOOYHBIX

peleHui

2.5 MeTton MUHUMAaKCa

2.6 Metoa HaubOBIIETO MPABIOOA00HS

3. OCHOBBI  HAQJIE)KHOCTH  DJIEKTPOHHBIX

CPEICTB

3.1 OcHOBHBIE TEPMHUHBI U OIPEACICHUS TEO-

pUU HAJE)KHOCTHU

3.2 XapaKTEepUCTUKU HAJEHKHOCTU PATUOAIICK-

TPOHHBIX CPEICTB

3.3 Mertoapl pacyera HAJAEKHOCTH DJIEKTPOH-

I1K-4
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HUKH

Henn u 3aga4n u3y4eHusi AUCHUILINHBI:

Llenpr0 MUCUMIUIMHBI SBISETCS OBJAJACHUE CTY-
JICHTaMU HEOOXOUMBIM U IOCTATOYHBIM YPOBHEM
npoecCHOHANBHBIX KOMIIETEHIIMM B COOTBETCT-
Bum ¢ TpedoBanusimMu ®I'OC BO no HampapneHuo
noarotoBku 11.03.04 «23neKTpoHMKA U HAHOJIEK-
TpoHHKay, npoduias moarotoBku «lIpoekrupoa-
HUE€ U NPOrpaMMHUPOBAHUE CUCTEM MHTEpPHETA Be-
IIEH».

Llenpro M3yyeHus: NTaHHOW AMCLMIUIMHBI SIBJISETCS
(dopMupOBaHUE Yy CTYJIEHTOB KOMIUIEKCA 3HaHUH B
00JacT aBTOMATU3UPOBAHHOTO MPOECKTHUPOBAHUS
YCTPOMCTB MPOMIJICKTPOHUKHU. M3ydueHue nucuu-
IUIMHBL 3aKJIIOYAeTCsl B YCBOEHUHM CTYAEHTaMU
TEOPETUYECKUX 3HAHWKA MO WH(POPMAIMOHHOMY,
IPOrpaMMHOMY, TEXHUYECKOMY 00eCleYeHHIO
CAIIP, B ¢QopMupoBaHMHM HABBHIKOB aHaIN3a M
CHUHTE3a YCTPOMCTB MPOMAIEKTPOHUKH HAa OCHOBE
MOJIEJIMPOBAHUS TIPOIIECCOB CBSI3aHHBIX C CO3J1a-
HUEM COBPEMEHHBIX MEUYATHBIX IJIAT C UCIOJIbB30-
BanueMm [IK. Koneunas nenp o0ydeHust — cBo0o-
HOE  BJIQJICHME KOMIUIEKCOM  IPOTPaMMHBIX
CPEJCTB, MPEJHA3HAYECHHBIX ISl IPOEKTUPOBAHUS
U CO3JaHUs IMPOEKTHUPYEMBIX MHKPOIIPOLECCOP-
HBIX CHUCTEM. YKa3zaHHas LeJdb JOCTUraercd 3a
CYET O3HAKOMJICHUS CTYJIEHTOB C pa3IN4YHBIMU
IPOrPaMMHBIMH CPEJICTBAMHU MOJAEIUPOBAHUS pa-
O0TBI IPOEKTUPYEMON MEYaTHOW IIATHI I MUK-
POTIPOIIECCOPHON CUCTEMBI M MOJKPEIUISIETCS BbI-
NOJIHEHHEM J1a00paTOPHBIX paboOT U KypcOBOM pa-
OOTHI.

OcHoBHBIE pa3fe/bl IUCHUIIIHHBI:

1. CAIIP ycTpOWCTB IPOMBIIUIEHHON 3J€KTPOHM-
K1

1.1. Beenenue B nuctumiamHy. OCHOBHBIE pasje-
Jbl U TEOPETHUECKUE IIOJIOKEHMSI U3YUEHHBIE B
JIPYTUX JAUCHUUIUIMHAX 711 O0yYeHHs TUCHUIUINHE
«CATIP ycTpoiicTB MpoMaNIeKTpOHUKNY. Cr1ocoOb!
MIPOEKTUPOBAHUS COBPEMEHHBIX YCTPOMCTB Mpo-
MAJIEKTPOHUKU. YPOBHU aBTOMAaTHU3MPOBAHHOIO
npoektupoBanus. Kinaccupukauus CAIIP. O630p
IIPOrPaMMHBIX TNPONYKTOB 3IeKTpoHHbIX CAIIP.
[TpousBoautenu u nocraBmuku CAIIP nedaTHbIX
mat. Poccniickuil peiHok CAIIP nmewarHbIx muar.
ITaker mporpammuoro o6ecneuenusi CAIIP
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PCAD. Co3nanne mabioHa sl pUCOBaHUSI DJICK-
TpUueckux cxeMm. ['pynma komanza co3gaHus cxe-
MBI 3JIEKTPUYECKOW NpUHUMIHUATLHOU. [Ipumepsl
pucoBaHus cxeM. ['padudeckoe pegakTHpOBaHUE
cxeM. Ilo3unmonnsie 0003HauEHUsI, HOMUHAIBI U
tunel. [lepeHyMepanusi MO3UIIMOHHBIX 0003HAYE-
Hui. JlomonaHuTenbHBIE TEKCTHL. Bcrnomorarensb-
HbIE KOMAaH]Ibl HCIOJIb3yeMble IpPU PUCOBAHUU
CXEM.

1.2. O6mme mnonoxenus (I'OCT 2.001, T'OCT
2.004, TOCT 2.051,) O6mue npaBuia BBIIOJIHE-
Hus yeprexend. ('OCT 2.301, 'OCT 2.302, TOCT
2.303) IlpaBuna Bemonnenus cxem. (I'OCT 2.708,
I'OCT 2.752, TOCT 2.759, T'OCT 2.761, I'OCT
2.708, TOCT 2.764, TOCT 2.765, TOCT 2.7).

1.3. TexHonorus mnewarHbix miaT. OJHOCTOPOH-
HUe miatel. JIByXCTOpOHHUE TUIaThl. MHOTOCHOM-
Hbl€ TIaThl. TOYHOCTH IEYaTHBIX I1aT. Paszmepsl
neyaTHelx Iar. TommuHa neyaTHeIX miar. OT-
BepCTHUs MevyaTHbIX Tuiat. [lapamerpsl mpoBOIHH-
KOB M 3a30poB. KOHTakTHBIE IUIOLIAIKU OTBEP-
ctuit. [lnockue KOHTaKTHBIC IUIOIMIAJKH. JKpaH-
HbIE CJIOU. ['aTbBaHMUECKUE OKPBITHS. 3allIUTHbIE
MOKPBITHS. MapKUpOBKa. YCTaHOBKA JJIEMEHTOB.
VYcraHOBKa 371€MEHTOB C OCEBBIMU BBIBOJIAMH. Y C-
TaHOBKAa JJIEMEHTOB CO IITHIPEBHIMU BBIBOJIAMH.
VYcraHoBka Mukpocxem. PagmaTopbl oXiaKIeHHUS.
IToBepXHOCTHBI MOHTaX. MOHTaX MHMKPOCXEM
Ha TOBEPXHOCTb. JIMCKpPETHBIE UHWII-3JIEMEHTHI.
[TasneHas macka. Ilpuxneiika snementoB. Ilep-
CIIEKTHBBI IAPaMETPOB MEYATHBIX IIAT.

1.4. [IpeoOpa3zoBanue (ailIoB U CO3/IaHUE CIIHCKA
coequHeHui. llepexom OT CXeMBbI 3JIEKTPUUYECKOMN
NPUHIMIIAATIBPHOW K o00pa3y TNe4YaTHON IUIaThl.
I'papuueckuit penakrop nedatrHeix miar PCB.
Hacrpoiika xondurypauuu. Crnou PCB-npoexra.
Co3nanne KOHTypa mnedarHoil miatel. Co3naHue
JIOTIOJIHUTEIBHOTO CJIOS JUIsl TPOCTAHOBKU pa3me-
poB. YTaKkoBKa CXeMbl Ha MeYaTHyro miaty. Pyd-
HOE pa3MellleHHEe KOMIIOHEHTOB Ha IuiaTe. 3aja-
HUE TIpaBUJ TPOCKTHUPOBAHUS W OTPAHHUYCHUMA.
Pyuynas TtpaccupoBka coenuHenuil. Iloacucrema
MIPOCKTUPOBAHUS TIEYATHBIX TUIAT Specctra.

1.5. B3aumopgeiictBue mnomabs3oBarenbckoit CAIIP
PCAD c cucremoii Specctra. Unrepdeiic Tpaccu-
poBmnka. KoMaHapl  yOpaBieHHS  CHCTEMOM
Specctra. Komanapl pa3MmenieHus KOMIIOHEHTOB Ha
neyaTHo Iiate. MHTEpakTUBHOE peNakTHpOBa-
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HUE W TPacCHpPOBKA. ABTOTpaccHpoOBKa. Bzammo-
JIEHCTBHE CUCTEMBI Specctra ¢ MoJjIb30BaTENbCKOM
CAIIP PCAD.

1.6. Pa3paboTka TUTIOBOTO KOMIIOHEHTHOTO MOJY-
ns1. Cozmanme kommnoHeHTa. Pa3zpaboTka mocamou-
Horo mecra. ViMeHa mocajJo4HBIX MeECT. 3allHCh
CHMBOJIA. YIIaKOBKa BBIBOAOB. JlOMOJIHUTEILHAS
TekcTroBas nHpopmarus (ATpudyrsr). Pazpaborka
CHMBOJIBHOI'O 0003HaUeHHUs dJIEMEHTA. Y CTaHOBKA
COOTBCTCTBUS MC)KIIy IIOCAaI0OYHbIM MECTOM H
rpadudyeckum obo3HaueHueM. Co3aHue AIIeMEH-
TOB C pa3HOpOIIHI>IMI/I JJOTUYCCKUMHU YaCTAMU.
CucreMa meyaTd M IMOATOTOBKA 3aJaHusg Ha Iie-
YarTh.

b1.B.11

Arduino. IIpoekTnpoBanue ycTpoicTB
ey 1 3aga4un U3y4eHUs TUCHUTIMHBI:

Llenbto M3y4eHUs TUCLUIUIMHBI (MOIYJIs)
«Arduino. ITpoekTupoBaHue yCTPOICTBY» SIBISCTCS
dbopMHpoBaHUE Yy CTYACHTOB KOMIUIEKCA 3HAHUH
[0 TPHHIUIAM TPOCKTUPOBAHHS YCTPOWUCTB U
CHCTEM Ha OCHOBaHMM TEXHUYECKUX TpeOOBaHUM
Y OTPaHUYCHUI.
3agaueil QUCUUIUIMHBI (MOAYJISA) SBISETCS U3yde-
HUE MIPUHLIUIIOB OCTPOEHHUS U pabOThl IUPPOBBIX
AJIEKTPOHHBIX YCTPOWCTB, a TaKkKe BbIpabOTKa
YMEHUH TPOEKTUPOBAHUS.

OcHoOBHBIE pa3/ieJibl JUCHUIIIMHBI:

1.1 HopmaruBHas 6a3a NpOEKTUPOBAHUS CUCTEM
aBTOMaTH3allMM U MHTepHeTa Bemed. Cranuu
POEKTHPOBaHUs. [IpoeKTHAs TOKyMEHTAIIHS.

Anmnaparnas tardpopma Arduino  DieMeHThI
TUTAThI: MUKPOKOHTPOJUIEP, MUHBI TUTAHUS, TIOPTHI
BBO/1a/BbIBOJIa, CBETOMO/IHAS MHAMKALIUA, pa3be-
mbl. Bepcun mimardopmer  Arduino.  Arduino-
COBMECTHMBIE IIaThl. MHOroobpa3ue 3JIeKTPOH-
HBIX KOMIIOHEHTOB IS OAKIroUeHus Kk Arduino.

1.2 SI3bIK MpPOrpaMMHUpPOBaHHUS MHKPOKOHTPOJI-
aepa Arduino Cpema nporpammupoBanus Arduino
IDE. Crpykrypa mporpammsl s Arduino. Cun-
TaKCUC S3bIKA MPOrpaMMHpOBaHUs. DYHKIUU
U(pPOBOrO0 M aHAJOrOBOTO BBOJA-BBIBOJA, IEpe-
Jlauu JaHHBIX. THITBI TaHHBIX, TEPEMEHHbBIE, KOH-
CTaHTBHL. Apudmerndeckue onepatopsl. OnepaTo-
pBl, COBMEIEHHBIE C TpHUCBauBaHWeM. Jlormde-
CKHUE OTepaTophl. Y CIOBHBIN oneparop. OnepaTop
MHOXECTBEHHOI0 BbIOOpa. OmnepaTopbl IUKIOB.
Omneparopsl  ynpasineHuss uukiaamu. CoznaHue
cobctBeHHBIX (hyHKIM. [IporpaMMHbIe TIpephIBa-

I1K-1, ITK-6
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HuA. HCTpYMEHTBl BH3YaJbHOTI'O IPOrpaMMHUpPO-
BaHUS.

1.3 Cer u 3Byk CBETOAMOIBI. 7-CErMEHTHBIN
uHaukaTop. Ilpe3oquHamMuk. DIeMeHTHl yrpaBiie-
Husi TaktoBas kHomka. [10J3yHKOBBIM MEpeKtO-
yarenb. Ilorennuomerp. JIByXOCEBOM JHKOMCTHK.
Knasuarypa 4x4. JIgurarenu CepBonpuBoa. Mo-
TOp-peayKTop.. Jlarunku /laT4vK OCBEIICHHOCTH.
®dotopesucrtop. [aruuk temneparypsl. [Tuposnek-
tpudeckuid MK-nmatuuk nBuxenus. Jlatumk rasa.
VYapTpa3ByKoBOW AAaTUuK paccTossHUs. [laTunk Ha-
KJoHa. BeiBoa uHbopmanuu Ha aucmiieid BriBon
uH(pOpMallMM Ha KUAKOKPUCTAIITUYECKUN CHUM-
BOJIbHBIA muctuiei. Co3maHue cOOCTBEHHOTO Ha-
O6opa cuMBONOB. Bo3MoXHOCTH rpaduueckux
mucrieeB. becripoBonHas cBsizb MH(bpakpacHbIi
nyinbT 1 UK-natuuk. Wifi-moaymb

1.4 KoHcTpyupoBaHHE YCTPOWCTB M He(pyHK-
[[MOHANIbHBIE TpeOoBaHUA: TeXHOIOTUYHOCTh, Ha-
JIeKHOCTh, MAacCIITaOMPyeMOCTh, 0€30MacHOCTb,
PEMOHTOIPUTOTHOCTh, 3PrOHOMUYHOCTh

1.5 TennoTexHu4yeckue pacueTsbl M AJIEKTpomar-
HUTHAasi COBMECTUMOCTD
1.6 Koprryca u Hecymue KOHCTPYKIUH. B3pbiBo- 1
noXapo0e30MacHOCThb. 3aluTa OT BHEIIHUX (hak-
TOPOB

b1.B.12

CxemoTexHnKa

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:
[ensimu ocBOEHMSI TUCHUIIIMHBI «CXEMOTEXHHUKA»
ABJIIETCS U3YYEHHE OCHOBHBIX CXEMOTEXHUYECKHUX
peleHnii U (YHKIIMOHAIBHBIX Y3JI0B aHAJOTOBOM
U 1U(POBON 3JIEKTPOHUKH, MOJIYYEHHE HABBIKOB
CHUHTE3a IPOCTEHIINX DJIEKTPOHHBIE YCTpPOMCTB,
COJIepKallNX YCHJINTENH, aHaloro-uudposbie U
u¢po-aHanoroBsle NpeoOpa3oBaTesn, JIOTHYE-
CKH€ MHTETpaJibHble CXeMbI, HU(POBbIE PYHKIIHO-
HaJIbHBIE Y3JIbl, HHIUKATOPBI, CUIIOBBIE DJIEKTPOH-
HBIE KITIOYH.

OcHoBHbBIE pa3aesibl JMCIHHIIIMHbBI:

1. Buasl n mapameTpsl 2JIEKTPUYECKUX CUTHAIIOB
1.1 Mopynsauus BbICOKOYACTOTHBIM CHTHAJIOM M
UMITYJIbCHAS! MOTYJISLIUS.

1.2. Bunabl moMex u crnocoObl 60phOBI C HUMHU.

2. TpaH3UCTOPHBIE YCUIUTEIbHBIE KACKAIBI.

2.1. CucremMa ycIoBHBIX 0003HAYEHUH TPAH3UCTO-
pOB.

2.2. Touka mokos, paboyas TOYKa, BXOJHAS Ha-
Ipy304Hasl XapaKTEPUCTHKA, CTATUYECKAsl U AWHA-

I1K-2
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MU4YecKasi JIMHUS Harpy3Ku.
2.3. Cnoco® 3amaHusi TOYKH MOKOsl (PUKCHUPOBAH-
HbIM TOKOM 0a3bl. [losHas cxema kackazaa 1o re-
PEMEHHOMY TOKY, Ha3HauY€HUE 3JIEMEHTOB, CXeMa
3aMELICHMS 110 MTOCTOSHHOMY TOKY M aHAJU3 CTa-
OMJIBHOCTM TOYKM IIOKOS METOJIOM Harpy30u4HOM
XapaKTEPUCTHKHU.

2.4. Cnoco6 3amaHusi TOYKH MOKOsI (PUKCHPOBAH-
HbIM HamnpspkeHueM 6a3bl. [lonHas cxema kackana
[0 MEPEMEHHOMY TOKY, Ha3HAY€HHE 3JIEMEHTOB,
CXE€Ma 3aMEUICHMs 110 IIOCTOSHHOMY TOKY M aHa-
JM3 CTaOMIIBHOCTH TOYKHU ITOKOS METOJIOM Harpy-
304HOM XapaKTEPUCTUKH.

2.5. Croco® 3amaHusi TOYKH TOKOsI (PMKCHPOBAH-
HBIM HaIpsDKEHUEM 0a3bl ¢ SMUTTEPHOM cTaOuiIM-
3anuen. [lomHasg cxema kackazna 1o NepeMEHHOMY
TOKY, Ha3HA4EHHUE DJIEMEHTOB, MEXaHU3M JIEHCT-
Busi OOC 110 TOCTOSIHHOMY TOKY.

2.6. PaboTa ycniaMTenbHOTO Kackajaa Ha OUIoOJsp-
HOM TpPaH3HUCTOpPE B Kiacce ycuineHus A. Bpemen-
HbIE AMArpaMMbl BXOAHBIX U BBIXOJIHBIX TOKOB U
HaNpsDKEHUH, UX CBA3b ¢ cemeiictBamu BAX, yron
oTrceuku. Da30BbIN CABUT MEXY BXOAHBIM U BBI-
XOJIHBIM HAIpSKEHUEM IpPU BKIIOUEHUH TpPaH3U-
CTOpa MO CXeMe C OOIIMM SIMHUTTEPOM.

2.7. PaboTa ycUIUTENIBHOTO KacKaja Ha OUIOJsIp-
HOM TPaH3UCTOpPE B Kjacce ycuneHus B. Bpemen-
HbI€ AMAarpaMMbl BXOAHBIX U BBIXOJHBIX TOKOB U
HaNpPsDKEHUH, UX CBA3b ¢ cemeiictBamu BAX, yron
OTCEUKHU.

2.8. PaboTa ycuiaMTenbHOTo Kackajaa Ha OUMosip-
HOM TpaH3HuCcTOpe B Kiacce ycuineHus AB. Bpe-
MEHHBIE TUarpaMMbl BXOJAHBIX M BBIXOJHBIX TOKOB
U HanpsOKeHWM, UX CBA3b ¢ ceMedctBamu BAX,
YTOJI OTCEUKH.

2.9. PaboTa ycuiIMTeNbHOTO Kackajaa Ha OUIosip-
HOM TpaH3ucTope B Kiacce ycunenus C. Bpemen-
HbI€ AMAarpaMMbl BXOAHBIX U BBIXOJIHBIX TOKOB U
HaIpsDKEHUH, UX CBs3b ¢ ceMenicTBamu BAX, yron
OTCEUKHU.

2.10. Pabora ycmiMTenbHOTO Kackajga Ha OHIIO-
JSIPHOM TpaH3MCTOpE B Kiacce ycwieHus D. Bpe-
MEHHBIE TUarpaMMbl BBIXOJHBIX TOKOB M Hamps-
eHul B knaccax ycuinenus AD u BD.

2.11. Knaccsl ycunienns E, BE, ABE.

2.12. BpemeHHble nuarpaMMbl BXOJHOIO Hamps-
KCHMSI U KOJUIEKTOPHBIX TOKOB B KJIaccax yCHJIE-
Husa A, B, AB, C u 3HaueHus yrioB OTCEUKH.
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2.13. HenuHeiiHble UCKaXXEHUS B KJaccax yCHIIe-
must A, B, ABu C.

2.14. KII[] B pa3IM4YHbBIX KJIaccaxX YCUJICHHS.

2.15. TlocTpoeHre cTaTUUECKOW M JTUHAMUYECKOU
JVHUN Harpy3kKu Ha IpUMepe cXeMbl ¢ (PUKCcHUpo-
BaHHBIM HaIpsDKEHUEM 0a3bl U SMUTTEPHON CTa-
Ounu3anyen NoJ0KEeHNUs TOUKH ITOKOSI

2.16 .TemmeparypHasi CTaOMIW3ANUS TIOJIOKEHUS
TOUYKU NOKOs. CXeMBbl ¢ apaMeTprUuecKoi crtabu-
Jau3anuen ¥ ¢ IpUMEHEHnEeM OOpaTHbIX CBSI3EHl.
2.17. TouHble U anIpPOKCUMUPOBaHHbIE Jorapud-
MUYECKHE aMIUIMTYAHO-4aCTOTHBIE XapaKTepu-
CTMKM M Jorapupmuyeckue (a30uacTOTHBIE Xa-
paktepuctuku. IIpocreimme nepenaroyHsle 3Be-
HbS.

2.18. OmneparopHasi CTpyKTypHasi CXeMa YCHJIUTE-
Js1 ¢ oOUMM 3MUTTEpOM. BinmsiHue emkocteil Ha
YaCTOTHBIE XapaKTEPUCTUKH.

2.19. Ycunutens co crnocoOOM BKIIOYECHHS TPaH-
3UCTOpA 10 cXeMe ¢ obmieit 6a3oii. [TomHas cxema
II0 NEPEMEHHOMY TOKY, Ha3HAa4€HHE D3JIEMEHTOB,
MPUHLINI JEHCTBUS, XapaKTEPUCTHKH.

2.20. Ycunutenb co crocoOoM BKIIOYEHHUS TpaH-
3UCTOpa MO cXxeMme ¢ o0muM KosuiekropoMm. [loi-
Hasi CXeMa 10 INEPEMEHHOMY TOKY, Ha3HAuEHHE
AJIEMEHTOB, IPUHIIUI JIEHCTBUS, XapaKTEPUCTUKH.
2.21. ®a3ounBepcHbIN Kackan. [lonHas cxema mo
NEPEMEHHOMY TOKY, Ha3HAu€HUE JJIEMEHTOB,
IIPUHLINI JEWCTBYSI, XapaKTEPUCTHUKHU.

2.22. CpaBHHTeNIbHAs TabJMIIa TTApaMETPOB YCH-
JUTEIbHBIX KAaCKaZ0B C OOLIUM SMUTTEPOM, C 00-
mieit 6a30i U ¢ 0OIUM KOJJIEKTOPOM.

2.23. Ycunutenb co crocoOOM BKIIIOYEHMS TPaH-
3ucTopa Mo cxeMme ¢ oO0muM uctokom. I[lomnas
CXeMa MO IMEepPeMEHHOMY TOKY, Ha3HAueHHE HJie-
MEHTOB, IPUHIIMII JEHCTBUS, XapaKTEPUCTHKH.
2.24. Yeunutenb co CIOCOOOM BKJIIOYEHHS TPaH-
3ucropa 1o cxeme ¢ o0mumM crokoM. [lomHas cxe-
Ma MO MEepEeMEHHOMY TOKY, Ha3Hau€HUE 3JIEMEH-
TOB, IPUHIUI IEHCTBUS, XapaKTEPUCTUKH.

2.25. Ycunutenb MOUIHOCTH Kilacca A ¢ TpaHc-
dopmaTopHbIM BKJIIOYEHHEM Harpy3ku. Cxema,
Ha3HAa4YeHHE DJIEMEHTOB, NMPUHIUN ACHCTBUS, Xa-
PaKTEPUCTUKH.

2.26 JIByXTakTHBIA yCWJINTEIb MOIIHOCTH C
TpanchopMaTopHoil cBsA3bi0. Cxema, Ha3HAYECHUE
3JIEMEHTOB, IPUHIUI NECHCTBUSA, XapAaKTEPUCTHKH.
2.27 BbectpancopMaTOpHBIE JIBYXTAKTHBIE YCH-
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aUTeNu MOIMIHOCTH. CXeMbl, Ha3HAUYCHUE IJIEMEH-
TOB, IPUHITUI JICUCTBUS, XapAKTEPUCTUKHU.

3. MHOrokackaJHble YCUIUTENIH.

3.1. Bunel cBA3M MeXIy KackaJamMH: KOHJIEHCa-
TOpHasi, TpaHcpopMaTOpHasi, HEMOCPEACTBEHHAs,
ONTPOHHAS.

3.2. MHoroxkackaanabie ycwmrenu Ha UMC. O6-
IIMe CBEJIEHUS M CUCTEMa YCIOBHBIX 00O3Haue-
HUU.

4. OCHOBHbIE TOJIO)KEHUSI TEOPUU OOpPATHBIX CBSI-
3el MPUMEHUTEIBHO K AIEKTPOHHBIM YCUITUTEISIM.
4.1. OOmue cBenenust u onpenenaeHust. Buabl 00-
pPaTHBIX CBSI3EH.

4.2. CriocoObl MoTy4eHHs CUTHAJIa OOpaTHOM CBS-
3U U3 BBIXOJHOW LIETIH YCUIUTEINS: MO HampsbKe-
HUIO, TI0 TOKY, KOMOWHHpOBaHHasi oOpaTHas
CBSI3b.

4.3. Cnoco0Obl BBEJEHUS cUrHAJIa OOpaTHOM CBSI3U
BO BXOJIHYIO LIEMIb YCHJIMTENS: MOCJIe0BaTeNbHA,
napajulesipHasi, IapajulebHO-TI0CIEI0BaTeNbHas
oOpaTHas CBSI3b.

4.4. Bnusaue oOmieil mocnenoBarenbHOW oOpat-
HOM CBS3M MO HAMpsDKEHUI0 Ha KO3 UIIHMEHT
YCUJIEHUS B AMAINAa30HE CPEJHUX YACTOT.

4.5. BrnusHue o01eit 4acTOTHO-HE3aBUCUMOH T0-
CJIeIOBATENILHON OTPUIIATEILHONW OOpaTHOM CBSI3U
M0 HAMPSDKEHHUIO Ha CTaOUIbHOCTH Kod(dduiinenta
YCUJIEHUS B AMANa30HE CPETHUX YACTOT.

4.6. BnusiHMe 4aCTOTHO-HE3aBUCUMOM MOCIE0Ba-
TEIbHOW OTPHUILIATEIbHOW OOpAaTHOM CBSI3U MO Ha-
NPsDKEHUIO Ha (Da30BBIN CABUT MEX]Y BXOJIHBIM U
BBIXOJIHBIM HalpsHDKEHUEM YCUITUTENS.

4.7. BnusiHMe oTpUIIAaTENIbHON 00paTHOW CBS3M Ha
HEJIMHEHHbIE NCKAXKEHUSI.

4.8. BnusitHue oOpaTHBIX CBsI3€i HA BXOJHOE H BHI-
XOJITHOE CONPOTUBIIEHUE YCUITUTES.

4.9. CamoBO30YyXKJI€HUE U aBTOT€Hepalusl YCUIIH-
TeJei, 0XBAYCHHBIX OOPATHBIMU CBS3SIMHU.

4.10. YCTOMYMBOCTH YCUJIUTENICH, OXBAYEHHBIX
0OpaTHBIMU CBSI3SIMH.

4.11. Bmnusaue o0O0IIEli YacTOTHO-HE3aBUCUMOM
MOCJIEIOBATENbHON  OTpUIIATEIbHONM  0OpaTHOM
CBSI3M MO HANPSDKEHUIO HA MOJIOCY MPONYCKaHHS
YCUJIMTEIIA.

5. OnepanoHHbIE YCUITUTEIH.

5.1. Kparkas ucropusi. OnpeneneHue. Y CIOBHbIE
rpadgudeckue 0003HaAYCHHsI, KOJIMYECTBO BHIBOJIOB
U ux HaszHaueHue. [luddepeHnanbHplii U CHH-
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da3Hblid curHaNBL. YHHBEpcanbHOCTh. OV ¢ moi-
HOM BHYTPEHHEW YaCTOTHOU KOPPEKLIUEH.

5.2. IlapameTpbl U XapaKTEPUCTUKH HACATBLHOTO
oVv.

5.3. MHBepTUpYIOIIUN YCHWINTENh MOCTOSIHHOTO
ToKa. VIHBEpTHpYHOLIMN IIOBTOPUTEIbL HaIpsikKe-
Hus. [IpeoOpazoBaTernb ToKa B HANPsKEHHE.

5.4. HeunBepTUpYIOIWNUMA YCUIUTENb TOCTOSHHOTO
toka. [loBropurens Hanpsbkenus Ha OY.

5.5. IuddepeHnmanbHbIil yCUTUTENb TOCTOSHHO-
r'o TOKa.

5.6. aBepTupytomuii cyMMarop.

5.7. HeuHBepTUPYIOLIUNA CyMMATOP.

5.8. CxeMa UHTErpupOBaHUSl.

5.9. Cxema auddepeHmpoBaHusl.

5.10. JlorapupmMupyrommi yCuInTenb.

5.11. DKCrOHEHUUATIbHBIN YCUITUTENb.

5.12. Tpurrep IlImurra B reHepaTopax UMIYjbC-
HBIX CHUTHAJIOB.

5.13 .MynsTuBuGparop Ha OVY.

5.14. T'eneparop kojeOaHUN TPSIMOYTOJIBLHON H
TpPeyrojabHou hopm.

5.15. RC-reneparop CHHYCOMJAIBHBIX KoOJeOa-
HU.

5.16. Ucrounuk HampsbkeHus Ha OV ympasise-
MBI HAIPSDKEHUEM.

5.17. Ucrounuk Toka Ha OV ympaBiuseMblil Ha-
MPSKEHUEM.

5.18. ITapametpsr OY.

5.19. Buytpennss cxemorexnuka OVY.

6. TeMbl 1a00paTOPHBIX 3aHATHH.

6.1. UccnenoBanue cnoco0OB 3aJaHUsl PEKUMOB
MOKOSI B YCUJIMTENbHBIX KacKajaxX ¢ OOLIUM 3MUT-
TEPOM.

6.2. MccnenoBaHnue yCHIMTENS 3BYKOBOM YaCTOTHI
Ha OCHOBE PEOCTAaTHOIO Kackaja ¢ OOLIUM AMHT-
TEPOM.

6.3. UccnenoBanue MynbTUBHOpaTOpa.

6.4. ccnenoBanue LC-reneparopa.

6.5. Uccnenosanue RC-reneparopa.

6.6. HccnenoBanue TreHepaTtopa MHUIO00Pa3HOTO
HaIpsKEHUSI.

6.7. UccnenoBanue OJOKUHT-TEHEpaTOpa.

6.8. Koncynpranmu no opopMICHHIO U BBINOJIHE-
HUIO J1a0OpaTOPHBIX PadoT.

7. IlpoMexyTOUYHas aTTecTalusl.

7.1. IloarotoBka K SK3aMeHY.

b1.B.13

SI3bIKH NPOrpaMMHPOBaHHUSI BCTPAHBAaeMbIX

I1K-1

144(4)




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

CHCTEM
Henu u 3a7a4u U3yYeHUs1 TUCHUTLUINHBI:
MOJTydeHHE OOYyJYaIOIUMHKCS 3HAHUW M TPaKTH-
YeCKMX HaBBIKOB B Pa3pabOTKe MPOrpPaMMHOTO
obecrieueHus ISl BCTpPAMBAEMbIX CHCTEM, (YHK-
[MUOHHUPYIOIIUX IO/ YIPABICHUEM OMEPAIIMOHHBIX
CHCTEM, OCHOBaHHBIM Ha Android, Ha s3BIKe
Kotlin.
OcHoBHBIE pa3/iejibl TUCIUIJINHBI:
1. BBemeHue B SI3BIK TPOTPAMMHUPOBAHUS
Kotlin
2. OCHOBBI  sI3bpIKAa  TPOTPAMMHUPOBAHUS
Kotlin
OyHKIMHT
4. OOBEKTHO-OPUCHTHUPOBAHHOE IIpOrpam-
MHUPOBaHHE
5. Koiekuu u mocieaoBaTeIbHOCTH
6. Kopyruns

w

b1.B.14

JyieMeHTHI HU(PPOBOH TEXHUKH

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenpto M3ydeHus AMCUMIUIMHBL (Momyns) "Oie-
MEHTHI ITU(GPOBON TeXHUKHU" sIBIsIETCS (HOPMUPO-
BaHUE Yy CTY/JECHTOB KOMILIEKCA 3HAHUI IO CXEMO-
TEXHHUKE 3JIEMEHTOB LHU(PPOBON TEXHUKHU, BKIIIO-
qaouero B cels MepeKiIrovaTeNbHble (YHKIUU
TUIIOBBIX 3JIEMEHTOB, TaOJIUI[bl UCTUHHOCTH, Ba-
pHaHTHI peann3auuu B KOHKpeTHbIX cepusix UMC.
3amayeil  OUCHUIUIMHBL  (MOAynsi) "DieMeHTbI
U(pPOBON TEXHUKH" SBISETCA U3ydEHUE NPUHIIM-
MOB TIOCTPOEHUsI U PabOThl 0A30BBIX SJIEMEHTOB
U(PPOBON 3JIEKTPOHUKHU, SBISIOMIUXCS OCHOBOM
IpU TMOCTPOCHUU PA3IUYHBIX LHU(PPOBBIX 3JIEK-
TPOHHBIX YCTPOMCTB, O3HAKOMJIEHUE CTYIEHTOB C
KOHKPETHBIMU IIU(PPOBBIMH HHTErPaIbHBIMU MHUK-
pocxemamu (MMC), a Takxe BbIpabOTKa yMEHUM
ucnonbszoBanuss MIMC obmiero npuMeHeHust npu
pa3paboTke OJIOKOB U Y3JI0B YCTPOHCTB LM (POBOI
TEXHUKHU.

OcHoBHBIC pa3fe/bl ITMCHUIIIHHBI:

1. Paznen 1

1.1. OcHoBbI 1M(POBOH MeKTpoHUKH . Jloruue-
ckue uudpoBbie yCTpoiicTBa Ha HUPPOBLIX UHTE-
rpanbHbIX cxemax. OCHOBHBIE JIOTUYECKHE dlle-
MEHThl. MUHUMH3ALIMS JIOTHYECKUX (DYHKUIUH.
CuHTe3 KOMOMHALMOHHBIX JIOTHYECKUX CXEM.

1.2. KoMOMHAIMOHHBIE JIOTUYECKHAE CXEMBL.

2.1. Jemmdparopsl. JIuHeiiHble, MaTpU4HbIC, ITH-
pamujaneHble aemudparopsl. Hapamusanue pas-

[1K-1
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psanHocTH. TunoBeie UMC nemmudpaTopos.

2.2. Uudparopsr. [IpropureTHsie ¥ HENPHOPH-
TeTHble MM@paTopsl. [Ipeobpa3zoBarenn KoaOB.
KackagupoBanue mmgparopos. TumoBsie MMC
muGpaTopoB.

2.3. Mynbrunnekcopsl. [IpuHIMIBI TOCTPOEHUS.
KackanupoBaHnue MyJNbTUILUIEKCOPOB. THIOBBIE
NMC MyJbTUIIIIEKCOPOB.

2.4. Jlemynbturiekcopsl. [lpuHImMnel mocTtpoe-
Hua.  KackangupoBaHume — E€MyNbTHIUIEKCOPOB.
MynbpTHIUIEKCOPBI-AEMYIbTUILIEKCOPBI,  KIJIIOYH.
Tunoeie UMC nemynbTHILIEKCOPOB.

2.5. Hu¢poBble KoMOapaTopsl U CXE€Mbl paBHO-
3Ha4HOCTH KOonoB. [IpmHnmmnel noctpoenus. Kac-
KaaupoBaHue komnaparopoB. TumoBeie HWMC
KOMITapaToOpOB.

3 Lludpossle nocieaoBaTe/IbHbIE aBTOMATBHI.

3.1. Tpurrepsl u TpUITepHble ycTpoiicrBa. Tpur-
repsl R-S tuna. Tpurrepet R-tuna. Tpurrepst S-
tuna. Tpurreper E-tuna. Tpurrepst D-tumna.
Tpurrepsl T-tuna. Tpurrepst J-K -tuna. Tpur-
TEpPHBIE YCTPOMCTBA MHOTOTAaKTHOI'O JECHCTBUA.
OpnHOTaKTHBIE TPUITEPHBIE yCTpONCTBA. THUIIOBBIE
HUMC Tpurrepos.

3.2. Peructpsl. [lapannensnsie peructpsl. Ilocne-
JIOBaTeIbHBIE (CABUTAIOIINE) PETUCTPBI. Peructpsl
C TapaueIbHO—IIOCIEI0BATEIBHON  3aIMChIO
uHpopmanuu. PeBepcuBHBIE CIBHTrarolIe peru-
cTpbl. CriocoObl CUMTHIBaHUS MHPOPMALUU C pe-
TUCTPOB. BBINTOJIHEHUE JIOTHUECKUX ONEpalMi Ha
peructpax. Tunossie UMC peructpos.

3.3. Cuerunku. CYETUMKN HA CUETHBIX TPUITEPAX.
Cuetuuku ¢ nepeHocoM. CUeTUYNMKU ¢ KOMOUHUPO-
BaHHBIMHM CBSI3IMU. PeBepCUBHBIE CUETUMKH Ha
CYeTHbIX Tpurrepax. CYETUYUKHU C MPOU3BOJILHBIM
ko3P dunreHTom cuyera. Cxembl CUETUUKOB C MPO-
W3BOJIBHBIM MOPSIAKOM cueTa. CIBUTAONINE CUET-
yuku. Tunoseie UMC c4yeTunkos.

1.4. OcHOBBI TeopuM aBTOMATOB. AOCTpPaKTHBIN
aBToMaT. [lpuHnumnsr pabotel. CrnocoObl omuca-
Hus. ABroMatsel Munu u Mypa. CTpykTypHas op-
raHU3alus I0CIIEN0BaTENbHBIX aBTOMATOB

1.5. Cymmaropst.

Opnopaszpsaable  cymMmaropsl.  [lapannenbHbie
MHOTOpa3psiHble cyMMaTopbl. Cxembl (opMUpo-
BaHus neperoca. CyMMaToOpbl — BEIUUTATENN

1.6 UmnynbCHBIE YCTPOKCTRBA.

YceTpolicTBa BBIACIICHHUS] OJMHOYHOIO HMITYJIBCA.




Obvewm,

Koowt hopmu-
Hnoexc Haumenosanue oucyuniunvl (Mo0yns), n(pakmuku | pyemvlx KoM- aszca'
nemenyul (.e)
YcrpoiictBa BbIIeNeHUS (GPOHTOB. Y CTPOMCTBA
pacliupeHys U yKOpauMBaHUs HMMITYJIbCOB. YCT-
poiicTBa 3aJepKKu curHaioB. CxeMbl (opMupo-
BaHUsl OJIMHOYHOIO MMITYJIbCA M ITaKeTa UMITYJb-
coB. OgHoBHOpaTOpsl. UMNyIbCHBIE T€HEPATOPBHI.
b1.B.15 TexHoJiornyecKue 1aTYNKH I1K-3 108(3)
Henn u 3aga4n u3y4eHusi AUCHUILINHBI:
OcBoeHME COBPEMEHHBIX METOJOB U CPEICTB M3-
MepeHUs HanboJiee pacpOCTPAHEHHBIX U UCIIOJb-
3yEMBIX Ha NPAKTHKE SIEKTPUUYECKUX U HEDJICK-
TPUYECKUX BEIWYMH. V3yueHHe OCHOBHBIX BH/IOB
JMATYUKOB MPOMBINIJICHHOTO M OBITOBOTO IMpHUMeE-
HEHUS, a Takke (PU3MUECKUX IMPUHLIUIIOB U sBIIE-
HUH, JIeXKAIIUX B OCHOBE UX pa0OTHl. YMEHUE aHa-
JU3UPOBATh IMPUMEHUMOCTh PA3JIMYHBIX THUIIOB
JMATYMKOB, a TaKX€ TEXHHUKO-DKOHOMHYECKHE TO-
Ka3aTelu UX IPUMEHEHUs B KOHKPETHBIX YCIIOBU-
AX.
OcHoBHbBIE pa3je/bl IMCHUIIIHHBI:
1. Pazmen 1
1.1 OO6mme BoOmpoOCHl CO3/aHUS CHCTEM cOopa
nanHbix. Kmaccudukanus natunkoB. OCHOBHBIE
XapaKTepUCTUKU JaT4MKoB. DuU3nMUecKue MNpHH-
UTIBI paOOTHI JATUYHKOB.
2. Paznen 2
2.1. Onruueckre KOMIIOHEHTHI 1aT4YuKOB. MHTEp-
(elicHbIE AIEKTPOHHBIE CXEMBI.
3. Pazgen 3
3.1. JlaTuuKu IPUCYTCTBUS U JABHIKEHUS.
4. Paznen 4
4.1. JlaT4MKu CKOPOCTH U YCKOPEHMUSL.
5. Paznmen 5
5.1. JIaTuMKy MEXaHMYECKOTO HAIPSKEHUS U JaB-
JICHMSL.
6. Pazzmen 6
6.1. PacxogoMepsl M JNaTUMKU BIAXKHOCTH. AKY-
CTHUYECKHE JaTUUKH.
7. Paspen 7
7.1. JlaTunku TemMneparypsl.
8. Paznen 8
8.1. JIaTunku CBETOBBIX M PAMOAKTUBHBIX H3ITY-
YEHUU.
9. Pazzmen 9
9.1. Xumnueckue gatyuku. Matepuaisl U TEXHO-
JIOTUU U3TOTOBJICHUS JATYUKOB.
b1.B.16 IIporpamMupoBaHHble TexHH4eckue cpeacrea | [1K-4 144(4)
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[{enbto OCBOEHUS IUCUUIUIMHEI SBJSETCS MOJIyde-
HUE HAaBBIKOB MCIIOJIb30BAHMSI allapaTHO - IPO-
rPaMMHBIX CPEICTB, MpeIHa3HAYEHHBIX IS OT-
JaIKH MUKPOIPOLIECCOPHBIX CUCTEM aBTOMAaTH3a-
MU TPOMBIIICHHBIX 00BeKTOB. B pesynbrate
U3YYCHUS Kypca, oOydaromuecss TOJKHBI IONY-
YUTh MPAKTHUYECKUE HABBIKU MO OTJIAJKE U Ha-
CTPOMKHU amnmnapaTHO-IIPOIPaMMHOI0 00ecreueHUs
UHAYCTPUATIBHBIX MHKPOMPOILECCOPHBIX CHCTEM,
OIEpPALMOHHOIN YacTbhl0 KOTOPBIX, SIBJISIFOTCSI IIPO-
MBIIUICHHBIE [POTPAMMHPYEMbIE KOHTPOJUIEPHI.
[TonydeHHbIE HABBIKH IMOBBICAT MPO(HECCHOHAIb-
HBI YpOBEHb HCCIEIOBAaHUN U pa3paboToK B 00-
JIaCTU MPOMBIIIJIEHHONW aBTOMATHU3al|H.
OcHoBHbIE pa3esibl JUCHUIITUHBI:

1. Paznen 1

1.1 Knaccudukarus u oOume BOpOCkl OpraHu3a-
UM MUKPOIPOLECCOPHBIX CUCTEM Pa3IMYHOTO
(GYHKIIMOHATIBLHOTO Ha3HAYCHHUSI.

2. Paznen 2

2.1. CxemoTexHHUYECKas, anmaparHas U Mporpam-
MMHasi OpraHM3alMsl MHK-POIPOLECCOPHBIX CHC-
TeM Ha 06a3e IPOMBIIIJICHHBIX KOHTPOJIEPOB.

3. Paznen 3

3.1. Opranuzanusi CONPSHKEHHUS] MPOrpaMMHpye-
MBIX TEXHHYECKHX CPEICTB yepe3 HudpoBbIE MO-
CJIeIOBaTEIbHbIE KaHAJbl CBSI3U B MUKPOIIPOLIECC-
COpHBIX CHCTEMaX.

4. Pa3nen 4

4.1. 3ydeHne nporpaMMMHUPYEMOT0 JJOTHYECKOT0
KoHTpoJuiepa Simatic S7-300 u co3fgaHus ymnpas-
JAIONMX TPOTpaMM Ha SI3bIKE PEJIEHHO-KOHTAK-
TOPHBIX CXEM.

5. Pazgen 5

5.1. 3yueHne npuMEHEHUsI TaliMEPOB U CUETYU-
KOB IIPOrpaMMHUPYEMOTr0 JIOTHYECKOIO KOHTPOJI-
nepa Simatic S7-300.

6. Paznien 6

6.1. M3yuenne coBMeCTHON pabOTHI MpoOrpaMMu-
PYEMOT0 KOHTPOJIJIEPA U CEHCOPHOI'O MOHUTODA.
7.Paznen 7

7.1. Peanu3anus cucTeMsl yIpaBJIeHUs 33JaHHOTO
BUPTYyalIbHOrO0 00BbeKkTa aBromMaruzanuu (12 o0b-
eKTOB) Ha 6a3e koHTposiepa Simatic S7-300.

8. Pa3znen 8

8.1. N3yueHue OCHOB MOCTPOEHUSI MUKPOMPOLIEC-
COpPHBIX CHCTEM YIPaBJICHHS] C HCIOJIb30BAaHUEM
pacripenesieHHOH nepuepun U pean3anusi CHC-
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TEM aBTOMAaTHU3allMi Ha UX OCHOBC.

b1.B.17

HanoajiekTpoHuka

Lenu u 3aga4u U3y4eHUS JTUCIUILINHBL:

[enbto n3ydenust aucuuIinabl «HaHo3nekTpoHu-
Ka» sBiseTcs (OpMUPOBAHHWE HAYYHOUW OCHOBBI,
HEOOXOIUMOM NIl CO3JaHMs IJIEMEHTOB, MPUOO-
POB U YCTPOMCTB MUKPO- U HAHOIJIEKTPOHUKHU.
3amaueit uzydyeHus aucuuiuiuabl «HaHosnexkTpo-
HUKa» SIBIISICTCS U3yYEHHE 3aKOHOB (PM3UKU HAHO-
pa3MepHBIX MOJYIPOBOJAHUKOBBIX CTPYKTYp MJIs
MOCTEAYIOLIETO HCHOJIB30BaHUS HMX MPH pas3pa-
00TKE M HKCIUTyaTallMu HpuUOOpOB U YCTPOMCTB
MUKPOBOJHOBOU, U(PPOBOI U ONTHYECKON DIIEK-
TPOHUKH, @ TaKK€ IpPU IPOEKTUPOBAHUU DJIEK-
TPOHHBIX CXE€M Ha X OCHOBE.

OcHoBHbBIE pa3je/bl IUCHUIIITHHBI:

1. ®u3nyeckue OCHOBBI HAHOAIEKTPOHUKH.

1.1. KBanToBO€ OrpanuyeHue.

1.2. BammucTuyeckuil TpaHCIOPT HOCHUTENEH 3a-
psna.

1.3. TyHHenupoBaHue HOCUTENEHN 3apsa.

1.4. CnuHoBBIE 3(PPEKTHI.

1.5. CTpyKTypbl C KBaHTOBBIM OIpPaHUYEHUEM,
CO3/1aBa€MbIM BHYTPEHHUM 3JIEKTPUUECKUM I10-
JEM.

1.6. CTpyKTypbl C KBaHTOBBIM OTpPaHUYEHUEM,
CO3/1aBaCMbIM BHEIIHUM JJIEKTPUUYECKUM TIOJIEM.

2. Metoasl GOpMHPOBAHMS HAHODJIEKTPOHHBIX
CTPYKTYD.

2.1. TpanuumoHHbIE METOABI (POPMUPOBAHUS TLIIE-
HOK.

2.2. Mertoapl, OCHOBaHHBLIE Ha WCIIOJL30BAaHUHU
CKaHUPYIOIUX 30H]I0B.

2.3. Hanonurorpadusi.

2.4. Camoperyaupyromuecs mponecchl.

2.5. ®opmMupoBaHUE U CBOMCTBA HAHOCTPYKTYpPH-
POBAaHHBIX MaTEPHUAJIOB.

3. DnemMeHTHI ¥ TPUOOPHI HAHOAIEKTPOHUKH.

3.1. OHO2IEKTPOHUKA.

3.2. CIMHTpOHHKA.

3.3. KBaHTOBbIE KOMITBIOTEPHI.

3.4. Hanogoronuxa.

3.5. MounekynsipHas 2JIEKTPOHMKA.

3.6. MempucTOpHas 3JIEKTPOHUKA.

3.7. IlonumepHast 2EKTpOHUKA

3.8. Hanomia3monuka.

[IK-1
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b1.B.18

ManmmmHHBIE I3BIKH
Hesan u 3a1aum H3yYyeHUust TUCHMIUIUHBI:
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[lenpto wm3ydeHUs OUCHUIUIMHBI «MalMHHbIE
SIBBIKH» SBJISIETCS (JOPMUPOBAHUE Y CIyIIaTeNen
IPEJICTAaBICHUA O MPOrpaMMHPOBAHUM MHKPO-
MPOLIECCOPHBIX YCTPOMCTB B MAIIMHHBIX KOAaX
HENOCPEJICTBEHHO, O3HAKOMIIEHUE € a3aMH (DyHK-
LHAOHUPOBAHUS  MHKPOIIPOIECCOPHBIX  CHUCTEM,
W3YYEHHUS CUCTEM CUMCIICHUS U AJIEMEHTOB anre0-
PBI JIOTUKHU.

OcHoBHbIE pa3e/ibl JUCHUIIIUHBI:

1. Paznen 1

1.1. TlonsTHe O MNPOMOPLHMOHAIBHBIX CHCTEMax
CUHMCJICHHS: JIBOMYHAs, BOCbMEpUYHAsA, JECITHY-
Hasl, IIECTHAJUATEpPUYHAsI CHUCTEMbl CUUCIICHUS;
Nepexo]] U3 OJHOM CUCTEMBI CUUCIICHUS B IPYTYIO.
[IpencraBnenne umcen (mpsMoi, oOpaTHBINA, IO-
MOJIHUTEINIbHBIN KOJIbI): MPEJCTaBICHUE Yucen 0e3
3HaKa; MPEJICTaBJICHUE YHCENT CO 3HAKOM — Tps-
MO, 0OpaTHBIN, TOTIOTHUTEIBHBIA KOJIBI.

2. Paznen 2

2.1. Apudmerndeckue omepanud C YHUCIAMH B
pa3IMYHOM TIPEICTABJICHUU: H3MEHEHHE 3HaKa
YuCia; CIOKEHUE Yrces B OOpaTHOM M JOTOTHU-
TEJIBHOM KOJIaxX; MEpENOIHEHUE Pa3psaHON CETKU
MIPU CIIO)KCHHUH; BHIYUTAHWE B OOPATHOM U JIOTIOJI-
HUTEJIBHOM KOJaX; TNEpPENOoJHEHUE pa3psAHON
CETKH TNPHU BBIYUTAHHH; alreOpandeckoe yMHOXKe-
HUE YHCeN; anre0panyeckoe eJIeHHe Yhcell.

3. Paznen 3

3.1. Kogupoanue 1udpoBoii nHpopMaImu: Kiac-
cu(ukanus KOJOB; JBOUYHO-IECATHUHBIE KOJBI;
kox I'pes, xox Jxoncona, xox «l (2) uz my;
MPUHIUIIBI TOCTPOEHUSI MOMEXO03alUUIIEHHBIX KO-
0B, Ko7 XOMMHHTA.

4. Paznen 4

4.1. Ctpykrypa tunuunoir Mmukpo IBM: pabora
MuKpo DBM. Apxurtektypa 351€MEHTapHOTO MHUK-
pomporieccopa: Ha3HA4YeHHE OCHOBHBIX JJIEMEH-
TOB.

5. Pazmen 5

5.1. Cuctema xomana. CoctaB komana1. CriocoOsl
ajZipecaruu.

Accembnep MIT KP580BMS80A: komannasl apud-
METHUYECKONH U JIOTUYECKOW 00pabOTKMU JTaHHBIX;
KOMaH/Ibl OpraHu3alii BETBJICHHUI; KOMAaH/IbI Op-
TaHU3AIMH TOJANPOrpaMM U PpabOThI CO CTEKOM;
JIpyrue KOMaH/IbI MHUKpOIIpoIieccopa
KP580BMB&OA.

6. Paznien 6




Koowt hopmu-

Obvewm,

Hnoexc Haumenosarnue oucyuniumot (Mo0yas), NPAKMuKy | pyemvlx KOM- aszca'
nemeHyul Ge.)
6.1. OcHoBHbIe (a3bl GyHKIHOHUpOBaHUS DBM.
BpeMenHbIe XapaKTepUCTHKH MHKPOIIPOIIeccopa:
TaKT, MAIIMHHBIN 1K, KOMaHIHBIH [TUKJL.
b1.B.19 du3nyecKne 0CHOBBI AJIEKTPOHUKH IK-1 108(3)

Llesn 1 3a5aun U3y4eHUs JMCHUIIJIMHBI:
[{ensiMu OCBOEHUS TUCLUIUIMHBI ABISAIOTCA U3y4e-
HUE (PU3MUECKUX 3aKOHOMEPHOCTEH IPOLECCOB,
IPOUCXOAIINX [IPU ABM)KEHUU HOCUTENIEH 3apsaja
B BaKyyMe, Ia3ax, TBEpAbIX Telax, Ha I'PaHHUIAX
pazzena cpesl U NPUHLMIIOB IOCTPOEHUS U PabOThI
3JIEKTPOHHBIX IPUOOPOB Pa3IMYHOIO HA3HAYCHHUS,
YTO MO3BOJUT pa3padaThiBaTh HA UX OCHOBE 3JIEK-
TPOHHBIE YCTPOMCTBa, NpeAHA3HAYECHHbIE s
KOHTPOJISI U YIIPABJICHUS B IPOMBILIUIEHHOCTH
OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:

1. TBepoTenpHas IEKTPOHHUKA

1.1. 3oHHas Teopusi. DHEPreTUYECKHe JuarpaMmbl
M30JIMPOBAaHHOIO aToMa U TPYIIbl aToMOB. Bupg
CHEKTPOB M3JIy4E€HHUS OJHOATOMHBIX W MHOIO-
ATOMHBIX I'a30B U TBEPABIX TEI.

1.2. DnexTponpoBOAHOCTh TBEPIABIX TEI: MeETal-
JIbl, TIOJTYIIPOBOJHUKYU U TUAJIEKTPUKH.

1.3. CoOcTBeHHbIe MOTYNpOBOAHUKH. [Iporecch
reHepaluy 1 peKOMOMHALINH.

1.4. IlpumecHbI€ OTYNTPOBOJHUKY N-TUIIA.

1.5. IIpumecHsbI€ OMYITPOBOIHUKY P-THIIA.

1.6 Knaccudukanus Hocutenel 3apsiga B MONy-
IpoBOAHMKAX. TepMoJIMHAMUYECKOE paBHOBECHE
U pabouuii Iuama3oH TeMIeparyp HOJIYIMpPOBOJI-
HUKOB.

1.7. [dpeiidoBoe u nupdy3noHHOE IBMKEHUE HO-
CUTEJIEeH 3apsa B MOJYIPOBOJIHUKAX.

1.8. IIpouecc obpazoBaHus 0ObEMHOIO 3apsiaa p-
N-miepexojia Mpu OTCYTCTBUU BHEIIHETO 3JIEKTPH-
YeCKOTO IOJIS.

1.9. Amnamu3 paBHOBECHOTO COCTOSIHUS p-N-
nepexo/a.

1.10. AHanmu3 cocTostHus p-N-mepexoaa Mpu nps-
MOM ¥ 00paTHOM CMEIIEHUH.

1.11. Uneanu3upoBanHas u peanbHas BAX nuona,
TEIJIOBOM TOK U MOTEHLUAI.

1.12. EmMkocTHBIE CBOWCTBa p-N-mepexona. Buasl
npobos p-n-nepexona.

1.13. Cnoco6 BKJtOUEHHUS! OUIOJSPHOTO TpPaH3U-
CTOpa Mo cxeMe ¢ o01iel 6a3oi.

1.14. Cnoco6 BkitOUYEHUS OUIOJSPHOTO TPaH3H-
CTOpa MO CXeMe C OOIIUM SIMHUTTEPOM.

1.15. Cnoco6 BkiIOYEHUs OUIMOJSIPHOTO TpaH3H-
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CTOpa M0 CXeMe C OOIIUM KOJUIEKTOPOM.

1.16. IloneBble TPaH3UCTOPBI C YIPABISAIOIIUM p-
N-3aTBOPOM.

1.17. MII-TpaH3ucTOpbl CO BCTPOCHHBIM KaHa-
JIOM.

1.18. M/III-Tpan3ucTopbl ¢ MHAYLIMPOBAaHHBIM Ka-
HaJIOM.

1.19. Tupucrop: ycnoBHbIe Tpadguueckue 0603Ha-
YeHUsI, CTPYKTYpa, IBYXTPAaH3UCTOpHAs MOJAEIb U
MPUHLIAN ACHCTBHUS.

1.20. CpaBHuTENbHAS XapaKTEPUCTUKA AJIEKTPOH-
HBIX KJIFOYEBBIX MPHOOPOB HA TMpPUMEpPE HX HC-
MOJIb30BAaHMUS B CUJIOBOI SJICKTPOHUKE.

2. Templ 5a0OpaTOpHBIX 3aHATHI 1O pa3ieny
«TBepaoTenbHast 3JIEKTPOHUKAY.

2.1. U3ydyeHue xapakTepUCTUK IOJIYIPOBOJIHUKO-
BBIX JTUOJIOB.

2.2. MccnenoBanue CTabOMIMTPOHA U cTabucTOpA.
2.3. HccnenoBanue OWMOJSPHOTO TPAH3UCTOPA B
cxeMme ¢ o0rmieid 6a30i.

2.4. VccnenoBanue OUMONSPHOIO TPAH3UCTOpa B
CXEME C OOIINM IMHUTTEPOM.

2.5. HccnenoBaHue TI0OJNEBOTO TpaH3UCTOpa C
YIOPaBISIOUUM P-N-3aTBOPOM B CXEME C OOIIUM
HCTOKOM.

2.6. UccnenoBanue THPUCTOPA.

2.7. KoHcynpranmu mo opOpMIICHUIO U BBINOJIHE-
HUIO JIa0OpaTOPHBIX pPadoT.

3. IlpomexyTouHast aTTecTalus

3.1. BemmonHeHne 3a4€THOTO 3aIaHUs

b1.B.20

Marepuajbl U 3J1€MeHTHI )J1eKTPOHHON TeXHU-
KH

ey u 3agaun n3ydeHus TUCHUTIIHHBI:
[lenssMu OCBOEHMS TUCIMILIMHBI (MOJYJs) Marte-
pHaBl M DJIEMEHTHI DJIEKTPOHHON TEXHUKHU SIBIISI-
IOTCSI: TPUOOPETEHHE CTYACHTOM CHocoOHOCTEelH
UCTIOJIF30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUYHBIX JTUCHMIUIMH B TPO(EeCCHOHAIBHOU Jes-
TEJIEHOCTH; BBITIOJHATH PACUeT U MPOSKTHPOBAHUE
AIIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOWCTB pa3z-
JTUYHOTO (DYHKIIMOHAIFHOTO HAa3HAYEHUS B COOT-
BETCTBUM C TEXHMYECKUM 33/1aHUEM; BBINOJIHATH
paboOTHI 1O TEXHOJOTHYECKOW MOJITOTOBKE MPOU3-
BOJICTBA MAaTEpUANIOB M M3JEIUNA 3IIEKTPOHHOMN
TE€XHUKU; YYUTHIBATH COBPEMEHHBIE TEHICHLUU
pPasBUTHS SJIEKTPOHUKU, H3MEPUTEIBHOW U BBI-
YUCIUTEIbHON TEXHUKU, MHPOPMALMOHHBIX TEX-

[K-1
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HOJIOTHH B CBOEH NpodecCHOHAbHON AesSTENbHO-
CTH; HaJla)KWBaTh, UCTIBITHIBATH, MPOBEPATH Pabo-
TOCIIOCOOHOCTh M3MEPHUTEIBHOT0, JUarHOCTUYe-
CKOT0, TEXHOJOTHYECKOro 0oO0OpyIOBaHUS, HC-
MOJIb3YEMOT0 JJI PEUICHUS Pa3jMYHbIX HAy4YHO-
TEXHUUYECKHUX, TEXHOJOTMYECKHMX U IPOU3BOJICT-
BEHHBIX 33/1a4 B 00JIACTU 3JEKTPOHUKU M HAHO-
IIEKTPOHUKHU.

OcHoBHbIE pa3e/ibl JUCHUIIIUHBI:

1 Paznen 1. Brenenue.

1.1. Llenu u 3agauu Kypca, €ro MEcTo B psiiy Apy-
T'UX JTUCIHIUIMH U €ro pojb B (POPMHUPOBAHUN HH-
JKEHepa AIIEKTPOHHON TEXHUKHU.

1.2. Ponp MmaTepuaroB M MaTepUAIIOBEACHHS B
pPa3BUTUU DIEKTPOHHBIX M MHUKPOIIEKTPOHHBIX
npuOOpOB.

1.3. OCHOBHBIE MOHATHS U ONIPEACIICHHUS.

1.4 Knaccudukanuss marepuasoB U 3JIEMEHTOB
AIEKTPOHHOU TEXHUKH.

1.5.3HaueHne SJIEKTPUUYECKUX, MATHUTHBIX, TEll-
JIOBBIX, MEXaHUYECKUX U JPYTHX CBOWCTB Mare-
pHaOB U KOMIIOHEHTOB NPU CO3JaHUH BBICOKOKa-
YECTBEHHOH JIEKTPOHHOM amnmaparypsl.

2. Paznen 2. IIpoBOHUKOBBIE U PE3UCTHUBHBIC Ma-
TepHabl.

2.1. Onpenenenve U knaccuukanus MPOBOJHU-
koB. CBolicTBa NpoBOIHUKOB. MX cTpyKTypa.

2.2. Marepuainsl BbICOKOH npoBogumocTu. Tyro-
iaBKkue W OmaroponHbie MeTauibl. CIlaBbl BBI-
COKOT'O COIIPOTHUBJICHHUSI.

2.3. 3penus u3 METAIIMYECKUX TIPOBOJIHUKOB.
2.4. PesucTtuBHBIE MarepHalbl, TpeOOBaHUS,
peIbsABIseMble K HUM, KiIacCU(UKALUS U Xapak-
tepuctuku Kiaccuukanusi pe3ucTopoB, TUIBI U
napaMmeTphl.

2.5. llpunou u ¢Garochl, UX Ha3HAYCHHE M KIIACCH-
bukarmsi.

3. Pa3nen 3. JIuanekTpUKU U MaTepuaibl JUIsl KOH-
JIEHCATOPOB.

3.1. ®usnyeckue Npoueccsl B IUIIEKTPUKAX U UX
cBoiictBa. IlapameTrpsl monsipuzanud U UX 3aBU-
CHUMOCTB OT TEMIIEPATYPHI U YACTOTHI.

3.2. Knaccudukaius KOHJIEHCATOPOB, OCHOBHBIE
napaMeTpbl U XapaKTePUCTUKH, KOHCTPYKTHUBHBIC
O0COOEHHOCTH U 00JIaCTh MPUMEHEHUSI.
3.3.KoHzeHcaTOpsl MHTETPAIBHBIX MHUKPOCXEM H
MHKPOCOOPOK.

4. Pasnen 4. ITonynnpoBOTHUKOBBIE MaTEPHAIIBI.
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4.1. ®usznyeckue MpoIEecChl B MOJIYIPOBOJHUKAX,
CBOMCTBA M XapaKTEPUCTHKHU IOJYIPOBOJHUKO-
BBIX MAaTEpUAIOB.

4.2. CoOCTBeHHbIE M NPUMECHBIE MOJIYIIPOBOIHU-
K{, OCHOBHbIE U HE OCHOBHBIE HOCHUTENIU 3apsija.
TemnepaTypHasi 3aBUCUMOCTb YJEJIBHOIO COIIPO-
THUBJICHUS MOJIYTIPOBOAHUKOB.

4.3. Knaccugukanus moaynpoBOJIHUKOBBIX MaTe-
puanos. IIpocTele MOTYNPOBOJHUKHU: Te€pMaHUM,
KpeMHHI. VX CBOWCTBAa, TEXHOJIOTHS IOJIYYEHUS
MOHOKPHUCTAJIIIMYECKOT0 KPEMHHUS.

4.4. Cnoxubie nonynpoBoaHuku. Ctexnoobpas-
Hble 1 aMOp(HbIE MOJIYIPOBOAHUKUA. MeTo bl 110-
Jy4eHUs  TUAPOTr€HU3UPOBAHHOTO  aMOp(HOro
KPEMHHUS, 00JIaCTh TPUMEHEHHSL.

5. Pazgen 5.MaruutHsle MaTepHUabl.

5.1. ®usnueckue Mnpoueccopbl B MarHUTHBIX Ma-
Tepuanax W ux cpoiicTBax. Kmaccudukamms Be-
IIECTB MO MarHuUTHBIM cBoiicTBaM. CraTtucThue-
CKHE€ U JIMHAMUYECKHE XapaKTEPUCTUKH MarHut-
HBIX MaTepUaJoB.

5.2. MeTonbl CHATUS XapaKTEPUCTUK MarHUTHBIX
MaTepuaiaoB. Buapl MarHMTHBIX MaTEpHUaJIOB U
00JacTh UX MPUMEHEHHUS.

5.3. KOMIIOHEHTHI 2JIEKTPOHHBIX LIETIEH C MArHUT-
HbIMU MatepuanaMu. CHUJIOBBIE W COTJIAcyIOLIUe
TpaHchopmaropbl. Karymkn HMHIYKTMBHOCTH U
npoccenu. KOHCTpyKIIMM MarHUTHBIX CEpJIeYHH-
KOB, UX IIapaMeTpbl U XapaKTEPUCTUKH, pacuer
AIIEKTPOMAarHUTHBIX YCTPONCTB.

5.4. MaraHuTHbIE JEHTHl U JUCKH, UX UCIOJIb30Ba-
HHE B Ka4yecTBE HOCUTENEH nH(pOpMaIHH.

5.5. MeTonbpl OJy4eHUsI MarHUTHBIX KPUCTAJIJIOB
Y TUIEHOK.

6. 3aKJIIOYEHHE.

b1.B.21

OCHOBBI NPOEKTHPOBAHHMSA JIEKTPOHHON KOM-
TIOHEHTHOM 0a3bl

Lenu u 3aga4n u3y4eHus: AUCHUIINHBI:
[ensimu ocBO€HUS AUCUUIIINHBI «OCHOBBI MPOEK-
TUPOBAHUS D3JIEKTPOHHOW KOMIIOHEHTHOH O0a3b»
ABIIIIOTCS WU3Y4YEHHE COBPEMEHHBIX METOAOB U
MapLIpPyTOB MPOEKTUPOBAHUS IJIEKTPOHHOH KOM-
MOHEHTHOM 0a3bl, CPEACTB U CIIOCOOOB aBTOMATH-
3alliy Ipolecca MPOeKTUPOBAHUS.

OcHoBHBIC pa3ie/ibl JMCHUIIIHHBI:

1. OCHOBBI TPOEKTHUPOBAHUS.

1.1. CoBpemeHHas 3JIE€KTPOHHAs KOMIIOHEHTHas
6a3a. Kimaccudukanus. O61acTh npuMEHEHUSI.

[K-1

108(3)




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

1.2. IlpoekTupoBaHHUE SJIECKTPOHHON KOMIIOHEHT-
HOW 0a3bl: OCHOBHBIC ITAINbl M YPOBHU TNPOEKTH-
pPOBaHMUSL.

1.3. Cuctembl aBTOMaTU3UPOBAHHOTO MPOEKTUPO-
Banus (CAIIP). O630p CAIIP mis pa3nmuyuHbIX
YPOBHEW NMPOCKTUPOBAHMS. SI3bIKM ONMCAHUS all-
napatypsl HDL. CxkBo3HOE TpoeKkTUpOBaHME 11 ]-
poBeix yctpoiicTB Ha ocHoBe [IJIMC B CAIIP ISE
WebPACK Xilinx.

2. MonenupoBanue.

2.1. Buasl MonenupoBaHUsA U TUIBI MOJeNed Ha
pa3IMYHBIX dTanax MnpoeKkTupoBaHusa. Hcmonb3o-
Banue VHLD- u SPICE-moneneii. MoaenupoBa-
HUE PabOTHl MUQPPOBBIX YCTPOWUCTB C TIOMOIIBIO
BcTpoeHHoro B CAIIP ISE WebPACK cumynsto-
pa Isim.

2.2 Pa3pabotka mpoekTHON nokymeHTanuu. Kon-
¢urypuposanue ITJIMC ¢ nomomipio BCTPOESHHOM
B CAIIP ISE WebPACK mnporpammsl Impact.
TectupoBanue T1OTOBBIX ycTpoiictB. JTAG-
uHTepderic.

b1.B.22

DJieMeHThI HU(POBOH M AHAJIOTOBON TEXHUKH
Henun u 3aga4n u3y4eHus: AUCHUILIMHBI:
[lenpto OCBOEHUS AMCHUILIUHBI (MOIyms) «Die-
MEHTHI IU(PPOBON U aHAIOTOBOW TEXHUKW» SIBIIS-
ercsa (opMupoBaHME Y CTy/AEHTa 3HaHUH OCHOB
MHTETPAJIIbHON AJIEKTPOHUKH, HEOOXOAMMBIX JUIS
palMOHATIBHOTO BbIOOpA M MPUMEHEHUS HIIEMEHT-
HOM 0a3bl IpU CO3JaHUH, PEMOHTE U O00CITyXKUBa-
HUIO PaJMOdJIEKTPOHHOM ammapaTypsl, 0OOCHO-
BaHHOTO 33/JaHMsI TEXHUUYECKUX TpeOOBaHMU Ha
pa3paboTKy (YHKIIMOHAIBHO - CHEIMAIU3UPOBaH-
HBIX M3JIEUH MHKPOAJIEKTPOHHUKH, a TaKXKe CXe-
MOTEXHUYECKOI'O TPOEKTUPOBAHHUS.
OcHoBHbIE pa3e/ibl IUCHUIIIUHBI:
1. OOume xapakTepUCTUKH 3JIEMEHTOB LHU(-
POBBIX YCTPOMCTB
2. TeXHONOTHMYECKHE OCHOBBI MHUKPOIJIEK-
TPOHUKH
3. KommnoneHTHl 31€MeHTOB HHU(POBBIX YCT-
POMCTB - AKTUBHBIE AIIEMEHTHI.
4. KoMIOHEHTHI 3J1€MEHTOB HHU(POBBIX YCT-
POMCTB - MACCHUBHBIE 3JIEMEHTHI
5. Jloruueckue »3JIEMEHTHl Ha OWIIOJISPHBIX
TPaH3UCTOpax
6. Jlornueckue 3JeMEHTHI Ha MOJEBBIX TpPaH-
3UCTOPAax

I1K-1, ITK-6
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7. Tlporpammupyembie JIOTUYECKUE MATPHUIIBI
U TIporpaMMupyemMasi MaTpudHasi JIOTHKa
b1.B./IB.01 JAMcuunjanHbl 1o BLIOOPY I1K-1
b1.B./IB.01.01 | PacyeT 3J1eKTPOHHBIX CXeM IK-1 144 (4)

Henn u 3a5a4n U3y4eHUusi AUCHHUILIMHBI:

Lenstmu ocBOEHMSI JUCIUIUIMHBI (MOJYJIs1)
«Pacuer 371eKTPOHHBIX CXEM» SIBJISIOTCS:

- (GopMHpOBaHHE IEIOCTHOTO TMOAXO0JA K
aHanmu3y paboOThl AJIEKTPOHHBIX YCTPOICTB IyTeM
B3aMMOCBSA3aHHOI'O IPUMEHEHUs 3HAaHUN u3 00-
JIACTH DJIEKTPOTEXHUKHU, TEOPUU aBTOMATHYECKOIO
ympaBieHusi, QU3UKHA padbOTHl MOIYIPOBOTHHKO-
BBIX MPUOOPOB, MAaTEeMAaTUKU, YUCICHHOTO MOje-
nupoBanus Ha OBM;

- MOJIY4YECHHE 3HAHUM U NPAKTUYECKUX Ha-
BBIKOB 10 pacyeTy THUIIOBBIX ITOKa3aTene paboTsl
3JIEKTPOHHBIX YCTPOUCTB (ycuiuTenei, reHeparo-
POB HENPEpPBHIBHOIO U HMIIYJIbCHOTO CHUTHa-ja,
¢GWIBTPOB, KOMIAPATOPOB,  (DYHKIMOHAIBHBIX
npeoOpazoBareneit Ha OY). AHaANU3 C TTO-MOUIBIO
9THX NOKa3arened pyHKIMOHUPOBAHUS YCTPOUCTB
B Pa3JIMYHBIX PEKUMAX;

- MOJY4YEHHE 3HAHUM U NMPAKTUYECKUX Ha-
BBIKOB 10 pa0oTe C TEXHUUYECKOHN TOKyMEHTaluen
Ha DJIEKTPOHHBIE KOMIIOHEHTBI;

- (opMHpOBaHHE OCO3HAHUS NMPAKTUYECKOW 3Ha-
YMMOCTH aHAJUTHYECKOTO MCCIENOBAaHUSA IIyTEM
AKCIEPUMEHTAJIbHOW TPOBEPKU PACCUUTAHHBIX
MIOKa3aTeIICH.
OcHoBHbBIE pa3je/ibl IMCHUIIIHHBI:
1. Bsenenue
1.1 PexxumMbl paboThl 3JI€KTPOHHBIX CXEM
1.2 ITapameTpbl, KOTOPBIMH XapaKTEPU3YIOTCS
BEJIMYMHBI TOKOB U HANPSKEHUH y 3JIeKTpH-
YEeCKHUX CUTHAJIOB pa3HOM (GOpMBI, U UX 000-
3HAYEHUS
1.3 IIpsimas u oOpaTHast 3aja4a pacyera dJekK-
TPOHHBIX CXEM
2.  OCHOBBI JEKTPOTEXHUKH
2.1 UneanbHble M pealibHbIE ICTOYHUKH TOKA U
HanpsbkeHus: Onpezenenus, yClIoBHbIE rpaduye-
ckre 0003HaYeHHUs, BOJIbT-aMIIEPHBIE XapaKTepHu-
CTHKH, PEKUMBI pabOTHI M B3aUMHOE ITpeodpa3o-
BaHUE UCTOYHHUKOB.
2.2 Y3en, BeTBb, KOHTYp - UX BUJbI U OIIPEEIIe-
Hus. [lepBorit u BTOpoi 3akonbl Kupxroda.
2.3 IlpuHUuMI Cynepno3uiiy U METOJ] HAJIOXKe-
Husi. O6s1acTh IPUMEHEHHS U MIOPSIOK pacueTa.




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

2.4 MeTo1 SKBUBAJIEHTHOI'O T'€HEpaTOpa - aK-
TUBHOTO ABYXIOMIOCHUKA. O0IaCTh MPUMEHEHUS
U MOPSJIOK pacuera.

2.5 Metoa ocTpoeHus! pe3yJbTUPYIOLIEH
BOJIBT-aMIIEPHOM XapaKTEepUCTUKH U METOJL Harpy-
304HOU XapakTepucTuku. O01acTh MPUMEHEHHS U
HOPSIOK pacyera.

3. JIByXIOJIOCHBIE MOTYITPOBOJIHUKOBBIE

puOOPBI AMOAHON IPYIIIIEI
3.1 Buasl npubOpoB ¥ UX BOJIBT-aMIIEPHBIEC Xa-
PAKTEPUCTUKU C 0003HAYEHUEM YYaCTKOB U3BECT-
HBIX PEKUMOB PabOTHI
3.2 Metoa nuHeapu3alyy BOJIbT-aMIIEPHBIX Xa-
PaKTEPUCTUK HETUHEHHBIX 37eMeHTOB. CyTh Me-
ToJ1a U 001acTh NpUMeHeHus. JInHelHble cXeMbl
3aMelleHus OIYIPOBOJHUKOBBIX IPUOOPOB J1U-
OZHOM TPYIIIBI.

4. TpéXIOIIIOCHBIE MOITYIPOBOAHUKOBBIE IPUOOPHI
4.1 bunonsipHble TPAaH3UCTOPBI: ONpPEACICHUE U
ycIoBHBIE Tpaduueckue obo3naueHus. Criocod
BKJIFOUEHHUS 110 CXEME ¢ 00LIel 6a30il: cemeincTea
BXO/JIHBIX M BBIXOJIHBIX BOJIbT-aMIIEPHBIX XapaKTe-
PHUCTHUK, peXHUMbI paOOThI U 00JIACTH PEKUMOB Ha
BOJIT-aMIIEPHBIX XapaKTePUCTUKAX, TPUHIINII
YIPaBJIEHUS, KOJIMYECTBEHHAs OLICHKA CBONCTB
yIpaBiIeHUs.

4.2 Cnoco0 BKJIFOUEHUS TPAH3UCTOPA 110 CXEME C
OOLIMM 3MUTTEPOM: CEMENCTBA BXOIHBIX U BbI-
XOJIHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTHK, PEXKH-
MBI pabOThI U 00JIACTH PEKUMOB HA BOJIBT-
aMIIEPHBIX XapaKTEPUCTHKaX, IPUHLIMII yIIpaBJIe-
HUS, KOJINYECTBEHHAs OLICHKA CBOWMCTB yIpaBJe-
HUS.

4.3 IlpocTeiimne cXeMbl YCHIINTEIbHBIX KaCKa0B
CO croco0amu BKJIIOYEHUS TPAH3UCTOPOB I10 CXe-
MaMm ¢ obmieit 6a30ii, ¢ OOIIMM SMUTTEPOM H 00-
UM KOJUIEKTOpOM. Bo3MoskHbIE K03 PUIIMEHTHI
YCHJIEHUS B 3TUX CXEMaX.

4.4 Jluneiinbie T-0o0pa3HbIe CXEMBI 3aMEIIEHUS
TPaH3UCTOPOB 110 MOCTOSIHHOMY U IIEPEMEHHOMY
TOKY, Tpauyeckoe OnpeeIeHne uX napaMmeTpoB

5. ITapameTpsl ¥ XapaKTEPUCTUKU YCHIIUTENEH
JIEKTPUYECKUX CUTHAJIOB

5.1 KoauumenTs! npeodpazoBaHusi, nepeaay,
ycusieHus1. JInnelinele u jorapuMudeckue eu-
HUIIBI.

5.2 AMIMTyIHas XapakTepUCTUKA U JHHAMUYE-
CKMI HMana3oH




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

5.3 AMIUIMTYIHO-4aCTOTHAs XapaKTePUCTHUKA.
HaxosaeHue n nocTpoeHne OCHOBHBIX M BCIIOMO-
raTelbHbIX JUHUN CEeTKH JIOTapu(MUYECKOM aM-
IUIMTYAHO-4aCTOTHOM XapaKTEPUCTUKH.

5.4 ®a3zoyacToTHAs XapaKTepPUCTUKA

5.5 Ilonoca nponyckaHus U CBSI3b aMILIUTYAHO-
YaCTOTHOM XapaKTEPUCTHUKH, JTOTapUPMUUECKON
aMIUIMTYIHO-4YaCTOTHOMN XapaKTEPUCTUKHU U JIora-
pudmMudeckoi (Ha3049acTOTHON XapaKTePUCTUKH
Ha MpUMEpEe YCUINTENSI IEPEMEHHOIO TOKA

5.6 IlepexonHast XapakTEpUCTUKA U MIEPEXOIHbBIE
UCKaXCHUS

5.7 JIuneiHble HCKaXXeHUS U KO DHUIIMCHTHI,
IPUMEHSIEMBIE JUUISl X OLIEHKU

5.8 Henuneiinbie uckaxeHus 1 KO3 OUIUEHTHI,
IPUMEHSIEMBbIE JIUISl X OLIEHKU

5.9 BXoiHOE U BBIXOJHOE COITPOTHUBIICHUE YCHU-
JUTENs

5.10 BeixogHast MOIIIHOCTE, KO3(PUIHEHT TT0-
JIE3HOTO JIEUCTBUS YCUIIUTENS, COIIPOTHUBIICHUE
Harpy3ku

5.11 Knaccudukanus ycunurenen

6. Buasl 1 mapaMeTpsl 2IEKTPUIECKUX CUTHAIOB

6.1 Knaccuduxanus nerepMUHUPOBAHHbBIX U He-
JIETEPMUHUPOBAHHBIX CUTHAJIOB

6.2 ITapameTpbl NEPUOTNIECKUX UMITYIBCHBIX
CUTHAJIOB

6.3 TlapameTpbl NEPUOIUIECKUX aHATOTOBBIX
CUTHAJIOB

7. Ananu3 paboThl YCHIINTENS IEPEMEHHOTO TO-
Ka Ha OUMOJISIPHOM TPAaH3UCTOPE BKIFOYEHHOM I10
cxeMe ¢ O0IIMM AIMUTTEPOM € (PUKCUPOBAHHBIM
HanpspKeHueM 0a3bl U SMUTTEPHOMN cTaOUIn3aIu-
en

7.1 HazHaueHne 371€MEHTOB CXEMbI YCHIINTENS

7.2 IlpuHumn paboTsl YCHUIIUTENS

7.3 PacyeT cTaTU4eCcKOro peKnMa yCUIUTENS

7.4 Ilony4yeHne HEIMHEMHON CXEMBI 3aMEIICHUS
YCUJIUTEJIS 110 TIEPEMEHHOMY TOKY

7.5 IlonydyeHue TMHEWHONW CXEMBbI 3aMEILICHUS
YCUJIUTEJIS 110 TIEPEMEHHOMY TOKY

7.6 IlonydyeHue IMHEMHON CXEMBbI 3aMEIICHUS
YCUJIUTEIS 110 TIEpEMEHHOMY TOKY JJIsl AMAana3oHa
CpPEIHUX YacCTOT

7.7 PacueT BXOAHOTO CONPOTUBIIEHUS, KO3 Pu-
[MEHTA YCUJICHUS 110 HAIIPSKEHUIO, BHIXOIHOT'O
COTPOTUBIIEHUS, KOOPUIIMEHTOB YCUIICHHUS 110 TO-
KY ¥ MOIIIHOCTH
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7.8 Koncynbranuu mo opopMIIEHUIO U BBITIOJI-
HEHHIO KYPCOBOT'O IIPOEKTA
8. [IpoMexyTouHas arTectanus
8.1 [loaroroBka K 3K3aMeHy
b1.B.JIB.01.02 | Mukpo3/1eKTpOHHKA IK-1 144 (4)

Henn u 3aga4n u3y4eHus: AUCHUILINHBI:
Ilenbto ocBOEHUS AUCUUILIUMHBL (MoAyns) «Muk-
PORJIEKTPOHUKAY» ABISETCS (POPMUPOBAHUE Yy CTY-
JICHTa 3HaHUH OCHOB MMKPOXJIEKTPOHMKH, HE0O-
XOJIMMBIX JJI PallMOHAJILHOTO BBIOOpA U IMpUMeE-
HEHMsI JIEMEHTHOM 0a3bl IpU CO3/IaHUM, PEMOHTE
U 00CIyXUBaHUU DPATUOIIEKTPOHHOM ammapary-
pbl, JUIsI OOOCHOBAaHHOIO 33/IaHUSl TEXHHUYECKUX
TpeOoBaHUIl Ha pa3pabOTKy (PYHKIHMOHAIBHO -
CHELUATU3UPOBAHHBIX U3ENUI MHMKpPOIJIEKTPO-
HUKH, a TaKXe CXEMOTEXHHYECKOIrO IPOEKTHUPO-
BaHMSL.
OcHoBHbIE pa3e/ibl JMCHUIIJIMHBI:
1.  OOmme xapaKTepUCTUKHU dJIEMEHTOB LU ]-
POBBIX YCTPOMCTB
1.1 Knaccudukanus 37eMEeHTOB
1.2 MareMaTudecKkoe ONM1CaHNue AIEMEHTOB
UG POBON TEXHUKU
1.3 CraTnueckas 1 JUHAMHUYECKasl XapaKTepu-
CTUKHU
1.4 CxeMoTexXHUYECKHE U KOHCTPYKTHBHBIE T1a-
pameTpel
2.  TexHOMOTMYECKHE OCHOBBI MUKPOJJIEK-
TPOHUKH
2.1 Onurakcus. Auddysus npumeceit. Monnoe
nerupoBanue. TpasieHue.
2.2 HaHeceHue TOHKHX TJICHOK. MeTO b MOJTy-
uyeHus cTpykryp tuna Si — Si02 — Si .
2.3 IIpOBOIHMKH COETMHEHUN U KOHTAKThI B I1O-
JYIPOBOJIHUKOBBIX MUKpocxeMax. Jlurorpadus.
2.4 COopKa NOITYIPOBOTHUKOBBIX MUKPOCXEM
2.5 CoBpeMEHHBIE TUIIBI KOPITYCOB IOJIYTIPO-
BOJHHUKOBBIX MHUKPOCXEM
3. KomnoHeHTHI 371eMeHTOB ITU(PPOBBIX YCT-
POMCTB - aKTUBHBIE 3JIEMEHTHI.
3.1 OcoOeHHOCTH CTPYKTYpP OMIOISPHBIX TPaH-
3UCTOPOB. MHOTOSMUTTEPHBIE TPAH3UCTOPBI.
3.2 Tpanszucropsl ¢ auogamu Llotku
3.3 JluogHoe BKIIFOUEeHHE TpaH3ucTopoB. M/III-
TPaH3UCTOPBI NHTETPAIBHBIX MUKPOCXEM.
3.4 bunonsipHbIe U MOJIEBBIE TPAH3UCTOPHI HA
OJIHOM KpHCTaIe
3.5 Pa3HOBUHOCTH TPAH3UCTOPHBIX CTPYKTYP
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CbUC

4.  KOMIOHEHTHI 3JIEMEHTOB ITU(POBBIX YCT-
POICTB - MaCCUBHBIE DJIEMEHTHI

4.1 IlomynpoBogHUKOBBIE pe3ucTopsl. Ilnenou-
HBIE PE3UCTOPBHI.

4.2 KonzeHcaTOphl U MHAYKTUBHBIE 3JIEMEHTHI
4.3 MuKpOIIOJIOCKOBBIE JJMHUU U 3JIEMEHTHI Ha
UX OCHOBE

5.  Jloruueckue 351eMeHThI Ha OUTTOISIPHBIX
TpaH3UCTOpax

5.1 DnemenTtsl A TJI — Tuna

5.2 Dnementsl TTJI — Tuna

5.3 AHanu3 CTaTHYECKOTo pexuma paboTsl Oa-
30B0ro anemenTa TTJI

5.4 AHanu3 IMHAMHUYECKOTO pexuma paboTsl Oa-
30Boro anemenTa TTJI

5.5 DOnementel TTJI — Tna

5.6 Moauduxkanus smemeatos TTJI

5.7 Onementrl DCJI — Tuna

5.8 Dnementor U2J1 — tuna

6. Jloruueckue 3eMeHThI Ha TIOJIEBBIX TPaH-
3UCTOpPax

6.1 NuBeprop Ha N — kaHanbHbIX M/III Tpansu-
cTopax

6.2 lHBepTOp Ha KOMIIEMEHTAPHBIX TPAH3U-
cTopax

6.3 Jlornueckue snementsl U-HE nu WJIN-HE
6.4 Jlornueckue 31eMEHThHI AUHAMUYECKOTO THUIIA
6.5 Jlornueckue 37€MEHTBI CBEPXCKOPOCTHBIX
mukpocxeM Ha MEII — tpan3ucropax

7.  Ilporpammupyembie JOTHYECKHE MaTPHIIBI
U TIporpaMMupyemasi MaTpudHasi JIoTuKa

7.1 Beengenue. Cxemorexuuka [1JIM.

7.2 IIporpammupyemasi MaTpUuHas JTOTUKa

7.3 ®yHkuuoHanbHbie pasHoBUIHOCTH [1JIM 1
IMIMJI

7.4 CxeMsbl C IPOrpaMMHUPYEMBIM BBIXOJHBIM
oydhepom

7.5 CxeMsl C IBYHAIIPABICHHBIMU BBIBOJAAMH
7.6 Cxemsl ¢ naMaAThio. I1JIM ¢ pasaensempiMu
KOHBIOHKTYpaMH

8.  Cospemennsie BUC co cioxxHbIMU TIPO-
rPaMMHUPYEMBIMHU U PETPOTPAMMHUPYEMBIMHU
CTPYKTYpaMu

8.1 O6mue cenenus. Knaccuduxarus no Tumy
MIPOrpaMMHUPYEMBIX 3JIEMEHTOB.

8.2 Jlornueckue MaTpHIbl IPOrpaMMHUPYyEMbIE
10JIb30BATEIEM
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8.3 Ci10KHbBIE IPOTPAMMHUPYEMBIE JIOTUUECKHUE
cxembl CPLD

8.4 CbUC nporpamMmmMupyeMoi JOTUKUA CMEIIaH-
HOM apxurtektypsl - FLEX u np.

8.5 CbUC nporpammMupyeMoi JOTUKU TUIA
«cucTeMa Ha KpUCTaJlIe»

8.6 [TapameTpbl U MOMYJISPHBIE CEMENCTBA
CBUC nporpaMMupyeMoii IOTUKH

8.7 Unrepdeiic JITAG, nepudepuiinoe CkaHUpO-
BaHUE U IPOTpaMMHUpOBaHue B cucreme - SPI

9.  TeMbl NpaKTUYCCKUX 3aHITHI

9.1 Ilpocreiilue TOrnYecKue 3JIEMEHTHI CPeI-
Heu creneHn uHterpamnuu 1T TJI noruku

9.2 BnusiHve Harpy3ku Ha CTaTUYECKUE U IMHA-
MUYECKHE PEKUMBI B IIU(PPOBHIX CXEMax C HC-
II0JIb30BaHUEM JIOTHYECKH 3sieMeHToB TTJI o-
THKHU

9.3 Ilpocreiinye JOTUYECKUE FTEMEHTHI Cpe/I-
Helt crenenu unterpanuun KMOII norvku

9.4 Pacuer u ucclieoBaHUE KOJIBIIEBOTO reHepa-
Topa. OnpeaeneHnue BpeMEHU 3aJIepKKHU Joruye-
CKOTO 3JIEMEHTA C UCIIOJIb30BAHNE CXEMBI KOJIb-
LIEBOTO T€HEPATOPA.

9.5 Pacuet u nocTpoeHue reHepaTopoB NPsSMO-
YrOJILHOHM ()OPMBI C UCTIOTB30BAHUEM ITH(PPOBBIX
MHKpPOCXEM cpenHen creneHn narerpanuu TTJI
JIOTUKHU

9.6 TlocTpoeHue u aHaiIM3 CXeM OJIHOBUOpATO-
poB

9.7 Koncynpramnuu no ohOpMICHUIO U BBITTOJI-
HEHUIO KypCOBOI'O IPOEKTa

10. [IpomexxyToUHast aTTecTalus

10.1 [ToaroroBka K 3K3aMeHy

B1.B.J(B.02

JIMCIMIIMHBI 10 BLIOOPY

I1K-6

b1.B./IB.02.01

Real-Time Operating System (RTOS) B 0T
Lenu u 3aga4n u3y4yeHus: AUCHUILINHBI:

Lenbto M3ydeHHs] AMCLUIIIMHBI (MOIYJIS)
"Real-Time Operating Sysrem (RTOS) B [oT" siB-
asiercss (hOpMUpPOBAHHME y CTYIEHTOB KOMILIEKCA
3HAaHUU O CHCTEMaX peallbHOIO BPEMEHU U O 3ajla-
Yax, /Ui KOTOPHIX HEOOXOAMMO JHOO CO03/1aBaTh,
a100 alanTUPOBATh CYIIECTBYIOIINUE ONEpalMoOH-
HBIE CUCTEMBI PEAJILHOTO BPEMEHHU.

Bamgayeir guctmmuiaHbl  (Momyns) "Real-Time
Operating Sysrem (RTOS) B IoT" sBasiercss usy-
YEHHUE TIPUHITUIIOB TTOCTPOEHUS U pabOTH Oa30BBIX
AJIEMEHTOB CHUCTEM pEAJbHOI'O0 BPEMEHM, SIBISIO-
IIMXCSI OCHOBOM MpH MOCTPOEHHM Pa3IUYHBIX

[1K-6

144 (4)
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U(POBBIX ANEKTPOHHBIX YCTPOMCTB, O3HAKOMIIE-
HUE CTYACHTOB C KOHKPETHBIMH CHCTEMaMH
RTOS, a takxe BbIpaOOTKa yMEHUH MOJIb30BAHUS
RTOS mnpu paspabotke loT-ycTpoiicTB U cucreM
aBTOMAaTHU3AIIHIH.

OcHoBHBIE pa3aesibl TUCHUIITHHBI:

1. Tumbl cucteM 00pabOTKH TaHHBIX U
yIpaBIeHUS, UX XapaKTEPUCTUKH U TIa-
pameTphl.

2. Peamuzanus cuctem 00paObOTKH JTaHHBIX

3. Pacuer xapakTepucTuk QpyHKIIMOHHPOBA-
HUS BEIYUCITUTEIILHOW CUCTEMBI.

4. TlporpammHbIe CpPEICTBA CUCTEM peallb-
HOTO BPEMCHHU.

5. OmnepaioHHbIE CUCTEMBI PEaIbHOTO
BPEMCHH.

6. Pacmupenus pealibHOro BpeMeHU

B1.B.JIB.02.02

ACY TexHOJOrn4ecKuMHU 00beKTaMu
Henun u 3aga4n u3y4eHus: AUCHUILINHBI:
[lenssMu ocBoeHus TucHMILIMHBL (Moayis) ACY
TEXHOJIOTUYECKUMH OOBEKTaMHU SIBISIOTCA: MHpPH-
oOpeTeHne CTYACHTOM 3HAaHUI MO OCHOBHBIM ac-
NeKTaM IPOEKTUPOBAHUS aBTOMATU3MPOBAHHBIX
CHCTEM YIPAaBICHHUS TEXHOJOTHYECKUMHU OOBEK-
TaMu; IpUOOpEeTEeHNEe HABBIKOB pabOTHI C HOpMa-
TUBHOMU, pabouell M MCHOJIHUTENBHOM MPOEKTHOM
nokymentanuend u cucteMamu CAIIP ACYTII, u
YMEHMSI OLICHMBAaThb TEXHUKO-DKOHOMHYECKYIO
3¢ (HEeKTUBHOCTh MPOEKTHBIX PEUICHUI B 00J1acTH
aBTOMATH3ALNH
OcHoBHbIE pa3e/bl IMCHUIIIUHBI:

1. BseneHue, ey U 3a1a4y JUCLHUIUIAHBI

2. IIpunnuner noctpoenns ACY TII

3. Meronb! ynpaBiieHUs] TEXHOJIOTHUECKUMU

nporeccaMu

4. AmnmnapatHoe obecrieuenue ACYTII
[IpombINIEHHBIE CETH
6. IIpoextupoBanue u BHenpenne ACYTII

U

I1K-6

144 (4)

B1.B.JB.03

JIMCHMILIMHBI 10 BBIOOPY

I1K-1

B1.B.JIB.03.01

MarsuTHble 3JIEMEHTHI JICEKTPOHHBIX YCT-
poiicTB
HCJII/I U 3aJa4Yi U3y4YCHUA JUCHUIIMHBI:

Lenpro npenogaBaHus TUCHUTLITAHBI
«MarHuTHbI€ 3JIEMEHTHI AJIEKTPOHHBIX YCT-
pOfICTB)) ABJISACTCA ITOATOTOBKA BBICOKOKBaJII/I(I)I/I-
IIMPOBAHHOT0 OaKajiaBpa 1o HanpaBICHUIO

[K-1
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11.03.04 «DneKTpOHUKA U HAHOAJIEKTPOHUKA,
CHOCOOHOTO pa3pabaThIBaTh CTPYKTYPHBIE U
(G yHKIIMOHAJIbHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U
KOMILJIEKCOB, MPUHIUITUAILHBIX CXEM YCTPOMNCTB,
CoOJIepKalIX MarHUTHBIE 3JIEMEHTHI C UCIIOJIb30-
BaHUEM CPEJICTB KOMIBIOTEPHOIO IPOEKTUPOBA-
HUS, IPOBEJACHUEM IPOEKTHBIX PACUETOB U TEXHHU-
KO-3KOHOMHUYECKUM 00OCHOBAHUEM NPUHUMAE-
MBIX PEIICHUN.
OcHoBHbBIE pa3je/bl IMCHUIIIHHBI:

1. OCHOBBI TEOPUHU MarHeTU3Ma

2. MarHuTHbIe MaTepUaIIbI

3. MaruuTHble 3JIeMEHTHI U YCTPOHCTBA

PDA

B1.B.J1B.03.02

OtinagouHble CcpeIcTBAa MHKPONPOLECCOPHBIX
cucTeM

ey 1 3aga4un U3y4eHUs TUCHUTIMHBI:

[{enbto OCBOEHUS IUCHUIUIMHEI SIBISIETCS MOJTy4e-
HUE  HABBIKOB  WCIIOJIb30BAaHUS  allllapaTHO-
MPOrPaMMHBIX CPEICTB, IMPEAHA3HAUEHHBIX IS
OTJAJIKH MUKPOITPOIIECCOPHBIX CHCTEM aBTOMATH-
3allU MPOMBIIIIEHHBIX 00BEKTOB M CIIOCOOHOCTU
pa3pabaTbIBaTh MPOEKTHYIO W TEXHUYECKYIO [0-
KyMEHTAI1I0, OQOPMIISTh 3aKOHYEHHBIE MPOEKT-
HO-KOHCTPYKTOpPCKHE paboThl. B pesymbraTe n3y-
YeHUsl Kypca CTYJCHTbI JOJDKHBI MOJYYUTh MpaK-
TUYECKHE HaBBIKH MO OTJAJKE M HACTPOWKHU arl-
napaTHO-MPOTrPaAMMHOT0 OOECIIeYeHUs] HHIYCTPHU-
QIBHBIX MHKPOIIPOLIECCOPHBIX CHCTEM, OIepallH-
OHHOM YacThIO KOTOPBIX, SBJSIOTCS MPOMBIIIICH-
HBIE TIPOTPAMMHUPYEMBIE KOHTPOJLIEPHI.
OcHoOBHBIE pa3/ieJibl JUCHUIIIMHBI:

1. V3y4eHne MpOMBIIIIICHHOTO KOHTpOJUIepa
OMRON CP1L , kak cpencTBa aBTOMaTU3alUN
MIPOMBIIIJICHHBIX 00HEKTOB.

2. Uzyuenue cencopuoro monuropa OMRON
NT21, xak 0TJIaJOYHOTO CPEICTBA MUKPOTIPOIIEC-
COPHBIX CHUCTEM.

3. M3ydenne coBMECTHOU pabOTHI CEHCOPHO-
ro monutopa OMRON NT21 1 npoMbIlIuIeHHOTO
kotposuiepa OMRON CP1L B pexxuMax oTiagku
YIPaBIIAIOLUUX IPOrpamMM, 0TOOpaXkeHHUs HHOp-
MAIlM{ ¥ pealn3alliyl YIPaBISIOMUX ()YHKITHA.

4. Otnaaxa ynpasisiromux nporpamm TIJIK
OMRON nis cuctem aBTOMaTH3aIlN BUPTYallb-
HBIX 00OBEKTOB METAJUTYPTHUECKOM MPOMBIIIICH-
HOCTH Y MAIlIUHOCTPOECHHUSI

[K-1
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5. Otnanka ynpasistomux nporpamm [JIK
OMRON 151 crcteM aBTOMaTHU3alUuU BUPTYallb-
HBIX 00BEKTOB YI1e00BIBAIOIIEH TPOMBIIITICHHO-
CTH.

6. Otnanka ynpasistomux nporpamm [JIK
OMRON ni1s cucTeM BEHTUIISALIMM, OTOILICHHUS U
KOHJUIIMOHUPOBAHUS.

BJIOK 2. IPAKTHKA

Oo0s3aTeIbHas YaCTh

52.0.01(Y)

YueOHasi - 03HAKOMHUTEIbHASI IPAKTHKA

esu 1 3a12a4N NPAKTHKA:

[ensimu yyeOHOM - O3HAKOMUTEJIBHON IMpPaKTUKU
SBIISIIOTCS: M3y4eHHE OCHOBHBIX Ollepaluil, nmpue-
MOB M MHCTPYMEHTOB, HEOOXOJUMBIX JUISI MOHTa-
’Ka DJIEKTPOHHBIX KOMIIOHEHTOB M PEMOHTa YCT-
POWCTB, MOJyYCHHE HABBHIKOB JYKCHUS M TAWKH
HeYaTHBIX IUIAT.

OcHOBHbBIE ITaN bl MPOXO0KIEHUA MPAKTHKH
(W1 KpaTKoe cojep:kaHue):

- [TonroroBuTENBEHAS YACTh:

1. O3nakomiieHHe ¢ NOPSAKOM HPOXOXKICHUS
MPAKTHKH.

2. TlogOop M mpuoOpeTeHHe MaTepuanoB U
WHCTPYMEHTOB, HEOOXOTUMBIX [UIS YCIIEIIHOTO
BBINOJIHEHUS IPOrPaMMBbl IIPAKTUKH.

3. BwiOop u mpuoOpeTeHne pagxuoKOHCTPYK-
Topa.

- Teopernueckas 4acTb:

4. TlpocMoTp oOOy4aromux BHUAECOPOJIUKOB,
JEeMOHCTPHUPYIOIINX ONepaIii 10 MOHTaXy H
JI€MOHTAXYy AJIEKTPOHHBIX YCTPONCTB.

5. IIpocmoTp MH(POPMALIMOHHBIX BHUIEOPOJIH-
KOB, JIEMOHCTPUPYIOIIUX BO3MOXXHOCTH CHelHa-
JTU3UPOBAHHBIX HMHCTPYMEHTOB, MaTEpUAIIOB U
000pyIOBaHUSI.

6. V3ydyeHume nureparypsl M0 TEXHHKe 0e30-
MACHOCTH TPH TNPOBEJCHUU ITyCKO-HaJIa0YHBIX
paboT B 2IEKTPOYCTAHOBKAX.

- [IpakTyeckas 4acTs:

7. WHCTpyKTaX M0 TEXHUKE OE30MacCHOCTH.

8. ITloaroroBka HOBBIX JKaJl MAsJIbHUKOB K
raike.

9. TlomydeHnue HaBBIKOB pabOTHI MPU BBIIOJ-
HEHWH OIEpaluil 3a4UCTKH W JIy)KEHHS MHOTO-
KHUJIBHBIX POBOJIOB MAJIOTO CEYCHMUS.

10. [Tomy4yeHue HABBHIKOB BBITAWUBaHUS PaJHO-
JeTaneld ¢ MeYaTHBIX IJIaT C MOCIEAYIOIMIUM 3a-
TanBaHUEM UX 0OPATHO.

OIIK-3
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Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

[Tony4yeHre HaBBIKOB IMAWKH U ITYCKO-HAJIQI0YHBIX
paboT npu cOOpKE paIMOKOHCTPYKTOpA.

Yacrb, GopmMupyeMasi y4acTHUKAMM 00pPa30BaTeIbHbIX OTHOIIEH

1107

B2.B.01(Y)

YueOHas - NPAKTHKA 0 MOJYYeHHIO ePBUY-
HBIX IPo¢ecCHOHAIBbHBIX YMEHNI U HABBIKOB,
B TOM 4HCJie IEPBUYHBIX YMEHUI 1 HABBIKOB
HAYYHO-MCCJIe/10BATeIbCKOM 1eATeJIbHOCTH
enu u 32124 NPAKTUKH:

ABIIIOTCS O3HAKOMJICHHE CO CHelualu3aiuen
npuodperaeMoil mpodeccun; H3y4YEeHHE OCHOB
TEXHOJIOTUYECKHUX OIepaluii Mo MOHTaXy U Je-
MOHTQXY JJICKTPOHHBIX YCTPOWCTB; 3HAKOMCTBO
CO CIEeUATM3UPOBAHHBIM MHCTPYMEHTOM H 000-
pyZAoBaHHeM; HapaOOTKa MPaKTUYECKUX HABBIKOB
0e30MmacHoro MIPOBEJICHUS OTIBITHO-
KOHCTPYKTOPCKHX,  PEMOHTHBIX W  ITyCKO-
HAJIAJOYHBIX PaloT.

OcHoOBHBIE dTANbI MPOXOKIEHUS] MPAKTHKH
(W1 KpaTKoe cojep:KkaHue):

1. OCHOBBI TEXHUYECKOM IKCIUTyaTallui U 00CITy-
JKUBAHUE IIEKTPUUECKOTO U 3JIEKTPOMEXaHHue-
CKOro 00opy10oBaHUs

1.1 Coenunenue aeranei U y3j10B B COOTBETCTBUU
C TIPOCTBIMU JIEKTPOMOHTAXKHBIMH CXEMaMHU

1.2 PeMOHT IpOCTBIX JIeTallel ¥ Y37I0B dJEKTpHUe-
CKHX aIapaToB U MaIliH

1.3 BrinonHeHue padoT 1Mo MOHTaXY U PEMOHTY
AJIEKTPOOOOPYIOBAHUS TIO CXEMaM PA3TUIHON
CIIOHOCTH

[IK-5

108(3)

B52.B.02(IT)

IIpousBoacTBeHHAs] — MPOM3BOICTBEHHO-
TeXHOJIOTHYeCKasi

Henun u 3aga4n NpaKkTUKH:

[lensiMu NMPOU3BOACTBEHHON INPaKTUKU-ITPAKTUKU
[0 TOJYYEHUI0 NPOPECCHOHATbHBIX YMEHHH U
OMbITa TPOPECCUOHATLHON JEATENILHOCTH SIBIIS-
FOTCSI. 3aKpEIUICHUE 3HAHUN M YMEHUH, MOJy4YeH-
HBIX B IIPOIIECCE TEOPETHUECKOro 00yueHHs, IPU-
oOpeTeHne NMPaKTUYECKUX HABBIKOB, & TAKXKE OIbI-
Ta CaMOCTOSITENbHONW NpPOpEeCCHOHATIBHON Jes-
TEIbHOCTH

B pesynbrare npoxoxaeHus JaHHON NPaKTHUKH
00yJaronuics JOKEH TPHOOPECTH CIICTYIOIINE
IIPAKTUYECKHE HABBIKU U YMEHUS:

U3Y4UTh:

- OpraHu3aluIo U yIPaBJICHUE JEATEIbHOCTHIO
MOJIpa3iesieHus;

- BOTIPOCHI ITPOM3BOANMOM, pa3pabaTeiBaeMoOn WK
WCITOJIH3YEMOU TEXHUKH, POPMBI M METOJIbI CObITa

MK-2; [K-3;
TK-4

216(6)




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

NPOAYKIIUU WA MPEIOCTABICHUS YCIIYT;
-JIEUCTBYIOIINE CTAHIAPThI, TEXHUYECKUE YCIIO-
BHS, TOJDKHOCTHBIE 0053aHHOCTH, IOJIOKEHHUS U
WHCTPYKIIUH TI0 SKCIUTyaTaIllii 000pYyI0BaHHSI,
IporpamMmam UCIbITaHUH, 0(POPMIICHUIO TEXHUYEC-
CKOU JJOKyMEHTALUK;

-METO/bI BBIMIOJIHEHUSI TEXHUUYECKUX PACUETOB;
-MpaBUJIa SKCILTyaTalluy UCCIIEI0BATENbCKUX YC-
TaHOBOK, U3MEPHUTEIIbHBIX MPUOOPOB MU TEXHO-
JIOTUYECKOT0 000PYI0BAHUS, UMEIOIIUXCS B MO/~
pa3JiesieHn , a TakKke UX 00CTyKUBaHUE;

- BOIIPOCHI 0OecrieueHus 0€30MacHOCTH KHU3HE-
JIeSITEIILHOCTH Y DKOJIOTHYECKON YMCTOTHI.
OCBOUTB:

-METOAMKH IPUMEHEHUS UCCIE0BATEIbCKON U
M3MEPUTEIILHOM anmapaTypsl 11 KOHTPOJIS U
M3Yy4YEHUs OT/AEJbHBIX XapaKTEPUCTUK MaTepua-
JIOB, IPUOOPOB M YCTPOKCTB;

- OTJICJIbHBIC MMAKETHI IPOrPAMM KOMITbIOTEPHOTO
MOJICIIUPOBAHUSA U MMPOCKTUPOBAHUS TEXHOJIOTH-
YECKUX IPOLIECCOB, TPUOOPOB M CHCTEM;

- TIOPSAJIOK TIOJIE30BAHUS MEPUOANUECKUMU, pede-
paTHUBHBIMU ¥  CIPaBOYHO-UH(DOPMAIIMOHHBIMU
W3IaHUSIMU 110 TIPO(UITIO HATIPaBJICHUS TOATOTOB-
KH.

OcHoOBHBIE ITaNbI NPOXO0KIEHUS MPAKTUKHU
(MM KpaTKoe coiep:KaHue):

1. IToaroToBUTENLHLIN 3TAIl

2. O3HaKOMUTENLHBIN dTall

3. [Ipou3BOACTBEHHBIH ATAM

4. MccmenoBaTeabCcKHil 3Tamn

5. 3aKIIOYNTEIbHBINA 3Tall

B52.B.03(II)

IIpousBoacTBeHHAasi — MPOM3BOICTBEHHO-
TeXHOJIOTHYecKasi

Lenu u 3a1a44 NPAKTUKU:

[lensiMu NPOU3BOACTBEHHON NPaKTUKU-ITPAKTUKU
[0 TOJYYEHUI0 NPOPECCHOHATbHBIX YMEHHH U
OmbITa TPOPECCHOHATBHON JEATENILHOCTH SIBIIS-
FOTCSI. 3aKpEIUICHUE 3HAHUN M YMEHUH, MOJy4YeH-
HBIX B IIpOIEcCe TEOPETHUECKOro 00yUEHHs; TPH-
oOpeTeHHne NMpaKTUYECKUX HABBIKOB M OIBITA Ca-
MOCTOSATENbHON MpOopeCcCHOHATBHON e TeNbHO-
CTH.

B pesynbrare npoxoxaeHus JaHHON NPaKTHUKH
00yJaronuuics JOKEH MPHOOPECTH CIICTYIOIINE
IIPAKTUYECKHE HABBIKU U YMEHUS:

U3Y4YUTh:

MK-2; TIK-3;
TK-4

216(6)
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Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

- OpraHu3allyIo U YIPABJICHUE JIEITEIbHOCTHIO
Mo/ipa3/ieNiCHus;

- BOIIPOCHI IMTPOM3BOIUMOM, pa3padaThIBAEMOU HIIH
UCTIONIb3YEMOU TEXHHUKH, (DOPMBI M METO/IBI COBITA
NPOAYKIIUU WK MPEIOCTABICHUS YCIIYT;

- ICUCTBYIOIIUE CTAHIAPThI, TEXHUYECKUE yCIIO-
BHS, TOJDKHOCTHBIE 0053aHHOCTH, ITOJIOKEHHUS U
WHCTPYKITUH TI0 SKCIUTyaTaIllui 000py10BaHUS,
IporpamMmam UCIbITaHUH, 0(POPMIICHUIO TEXHUYEC-
CKOU JOKyMEHTALUK;

- METO/Ibl BBIMIOJIHEHUSI TEXHUUYECKUX PAaCUYETOB;

- MpaBWJIa HKCIUTyaTaIliy UCCIIEI0BATEIbCKUX YC-
TaHOBOK, U3MEPHUTEIIbHBIX MPUOOPOB MU TEXHO-
JIOTUYECKOT0 000PYI0BAHMS, UMEIOIIUXCS B TIO/-
pa3JiesieHnH, a TakKe UX 00CTyKUBAHUE;

- BOIIPOCHI 0OecrieueHus 0€30MacHOCTH KHU3HE-
JIeSITEIILHOCTH Y DKOJIOTHYECKON YMCTOTHI.
OCBOUTE:

- METOJAMKH MPUMEHEHHUS UCCIIE0BATEIbCKON 1
W3MEPUTEIILHOM anmapaTypsl 11 KOHTPOJIS U
M3Y4YEHUs OT/AEJbHBIX XapaKTEPUCTUK MaTepua-
JIOB, IPUOOPOB U YCTPOICTB;

- OTJEJIbHBIE MTAKEThI IPOrpaMM KOMITBIOTEPHOTO
MOJICJIUPOBAHUS U MTPOCKTUPOBAHUS TEXHOJIOTH-
YeCKHUX MPOLIECCOB, MPUOOPOB U CUCTEM;

- TIOPSAJIOK TIOJIE30BAHUS MEPUOANUECKUMU, pede-
paTHUBHBIMU M  CIPaBOYHO-UH(DOPMAIIMOHHBIMU
W3IaHUSIMU 110 TIPO(UITIO HATIPaBJICHUS TOJITOTOB-
KH.

OcHoBHBIE ITaN bl NPOXO0KIEHUS MPAKTUKH
(MM KpaTKoe coiep:KaHue):

1. IToaroToBUTEIBHBII dTAIl

2. O3HaKOMUTENLHBIHN dTall

3. [Ipou3BOACTBEHHBIN FTAM

4. UccnenoBaTeIbCKUN dTAl

5. 3aKII0YNTENbHEBIN dTal

52.B.04(ITx)

IIpousBoacTBeHHAS — NPEAAUIIIIOMHAA MPAK-
THKA

Heau n 3a1a4u M3y4eHUs IMCUMILUIAHBI:
[emamMu  OpOU3BOJICTBEHHOM  MPEAAUIIIOMHOMN
NPaKTUKU N0 HampasieHuto noarorosku 11.03.04
«ONEeKTPOHUKAa W HAHOMIEKTPOHHKA», SBISIIOTCA
cOOp M cUCTeMaTH3alus MaTepHalIOB JUIS BBIMIOJ-
Henusi BKP Ha ocHOBe 3HaHMIl M yMEHHi, MOJTy-
YEHHBIX B MPOIIECCE TEOPETUUECKOro 00y4YeHus: u
C UCIOJB30BaHUEM MPHOOPETEHHBIX IpaKTUYe-
CKHMX HaBBIKOB, & TAK)K€ MOJIYYCHHS OIBITa Camo-
CTOSITEIbHOM MPOGECCHOHATHHOU IEATETLHOCTH.

MK-1; TK-2;
MK-3; TIK-4;
TK-5; TIK-6
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Koowt hopmu-

Obvewm,

Hnoexc Haumenosarnue oucyuniumot (Mo0yas), NPAKMuKy | pyemvlx KOM- aszca'
nemenyul (.e)
OcHoBHbIE pa3e/ibl JUCHUIIIHHBI:
1. IloaroToBUTENBHBIN dTall
2. OsnakomuTenbHbIH 9Tan no teme BKP
3. TIpomsBoactBeHHsIH 3Tan o Teme BKP
4. Dram cOopa JaHHBIX U MaTEpPUAJIOB 11O
teme BKP
5. Dran aHanu3a cOOpaHHBIX MaTEPUaJIOB U
HAYaJILHOTO MPOCKTHPOBAHUS TI0 TEME
BKP
6. DTam caMOCTOSATEIBHON pabOTHI CTY/ICH-
ta o reme BKP
7. 3aKJIIOYUTENIbHBIA dTal
OT. PAKYJIBTATHUBBI
OTA.01 Ju3aiiH 3J1eKTPOHHOM annapaTypbl [K-1 36(1)

Henau n 3a7a4u M3y4YeHUs1 IMCUMILINHBI:

Ilenpr0 MUCHMIUIMHBI SBISAETCS OBJAJACHHUE CTY-
JIEHTaMH HEOOXOIMMBIM U JIOCTATOYHBIM YPOBHEM
MpOPECCHOHAIBHBIX KOMIIETEHIIMM B COOTBETCT-
Buu ¢ TpedoBanusimu OI'OC BO no HanpaBieHHIO
noarotoBku 11.03.04 «3nekTpoHUKA U HAHODJIEK-
TPOHUKa», Mpoduib noarotoBku «lIpoextupona-
HHE€ W TMporpaMMupoBaHHe cuctem HHTepHeTa
BEILIECI».

JIn3aiiH 3JIEKTPOHHOM ammapaTrypsl - 3TO OAUH U3
BUJIOB NMPOEKTHOM JEATEIbHOCTH B LIEJIOM. XyA0-
J)KECTBEHHO-TIPOEKTHAsI JAEATEIBHOCTh - 3TO TBOP-
Yyeckas JIeSITeIbHOCTh YeJIOBEKa, HallpaBJIeHHAs Ha
npeoOpa3oBaHUE  OKpyKalolled  MpeIMETHO-
IIPOCTPAHCTBEHHOM CpeJbl IyTEM CO3JaHUs Kaue-
CTBEHHO HOBBIX XY/I0KECTBEHHBIX MOJENEH Ipe-
METHO-IIPOCTPAHCTBEHHON Cpefbl, KYJIbTYPHBIX
00pa3IoB U IICHHOCTEH.

HucuurnimuHa «/lu3aiiH 3JIEKTPOHHOM armapary-
pBI» HM3Yy4aeT COUUAIBHO-KYJIbTYpHbBIEC, TE€XHUYE-
CKHE U ACTeTHYecKHue npobiembl (HopMHpOBaAHUS
TapMOHUYHOW MPEIMETHON Cpeibl, CO3JaBAEMOil
CpPEACTBAMU IPOMBIIUIEHHOTO MPOU3BOACTBA IS
obecrieueHnst HaWTy4dIIuX YCIOBUM Tpyza, ObITa U
OT/ABIXA JIKOJEH, a TAKKE TEOPETUUYECKHUE OCHOBBI,
MPUHIUIIBI B METOJIbI XYIO0XXECTBEHHOTO IMPOEK-
TUPOBaHUSA. [IpOMBIIUICHHBIN 1U3aliH BKJIIOYAET B
cebsi Bce B3aMMOCBA3M M B3aMMO3aBHUCHUMOCTH,
CYILECTBYIOIIME MEXAY 4YEIOBEKOM M H3JCIIHUEM.
OCHOBOMOJIAralOIIMMHA KOMITOHEHTaAMHU TPOMBIII-
JICHHOTO Ju3aifHa SBISIFOTCS (OpMOOOpa30BaHKE U
KOMITO3HIIUS.

OcHoBHBIE pa3esibl TUCIUIJINHBI:

1. /Iu3aiiH B cUCTEME MPOEKTUPOBAHUSI TEXHHUYE-




Hnoexc

Haumenosarnue oucyuniumvt (M0o0yis), npakmuxu

Koowt hopmu-
Pyembix KOM-
nemenyuil

Obvewm,
axao.
yac

(3.e.)

ckux uznenui. [Ipomplnenuslid 1u3aii. Juzain
AJIEKTPOHHOM aIIapaTyphl.

1.1. JIn3aitH kak BUJ I€SITEIbHOCTH. Y HUBEPCAIb-
HOE oOlpeAeciieHne au3aiHa. XyA0’KECTBEHHO-
IIPOEKTHAsA NEATEIbHOCTh, CONEPIKAHUE M CTPYK-
Typa. Bunbel nusaitHepckoil nesrensHocTH. IIpen-
IIOCBUIKM ¥ BEPCHM BO3HMKHOBEHHs [W3alHA.
Ctunm 1 HanpaBJIEHUs B AU3aiiHE.

1.2. ®opmoobpazoBanue B TexHUKe.Mopdonorusi.
TexHonoruueckas Gopma u3aenus. IproHOMHUKA B
IIPOMBIIIIEHHOM JIM3aiiHe. DProHOMHYECKHE Tpe-
OoBaHusi B nu3aiiHe. MarepuanoBeieHHe B IIPO-
MBILLIEHHOM JHU3aiHe.

1.3. MeTouka NpOeKTUPOBAHUS TPOMBIIIITICHHBIX
uznenuid. IIpoekTnpoBaHue M MOJEIMPOBAHHUE B
IIPOMBILUICHHOM JIU3alHE.

1.4. TlpoextHas rpaduka. IIpomblnuieHHas rpa-
¢uka. OCHOBbI KOMIO3UIMH B MPOMBILIUIEHHOM
JuzaiiHe. KoMnosunys B TEXHUKE.

1.5. ®upmeHHbIN CTUIb B JU3aiiHE MPOMBILIUICH-
HBIX n3aenuid. CTaHaapT U Ka4eCTBO TEXHUUECKUX
u3nenuid. JluzallH Kak OOBEKT NPOMBINIIEHHON
COOCTBEHHOCTH.

®T]1.02

JluckpeTHasi MaTeMaTHKA

Lesn 1 3aga4un U3y4eHus JMCHUTIMHBI:
[lenssMu OCBOCHHS IUCUMIUIMHBI «/lucKkpeTHas
MaTeMaTHKay SBISAIOTCS: OBJIAJCHUE CTYJEHTaMHU
HEOOXOJUMBIM YpPOBHEM oO1enpodeccuoHanb-
HBIX KOMIIETEHLUH, Mpeanoaraimux GopMupo-
BaHHE CHUCTEMAaTH3UPOBAHHBIX 3HAHUH B 001aCTH
JMCKPETHON MaTeMaTHKH, NpUoOpeTeHHe HaBbI-
KOB pEIIeHUs psijia MPHUKIAIHBIX 33734, COOTBET-
CTBYIOUIMX OCYIIECTBJICHUIO JESITEIBHOCTH I10
HampaBineHutro 11.03.04 DnekTpoHMka W HaHO-
anekTpoHuka. Ilpopwmis (cnenmanus.): Ilpoextu-
pOBaHWE W MPOrpaMMHPOBaHUE cucTeM MHTepHe-
Ta Bellen

OcHoBHbBIE pa3/ieJibl JTHCHUTIIHHBI:

1. JIuckpeTHas MaTeMaTHKa.

1.1 Beenenue B popMasibHYIO JIOTHKY.

1.2. OcHOBBI anreOpsl JIOTUKH;

Jlormueckue GpyHKINU;

CriocoObI 3a1aHUS TOTHUECKUX (DYHKITUH.

1.3. bynesa anre0pa;

Paznoxxenue OyneBbIX GYHKLIUH 10 TEPEMEHHBIM;
Teopema o hyHKIMOHATBHON TTOIHOTE. MUHUMMU-
3anus OyneBbIX (GyHKINH.

1.4. MapmpyTsl, IUKIIBI, IIENH, CBA3HOCTD;

[K-1

36(1)




Koowt hopmu-

Obvewm,

akao.

Hnoexc Haumenosarnue oucyuniumot (Mo0yas), NPAKMuKy | pyemvlx KOM- wuac
nemenyutl

Y (3.e.)

Packpacku. [Tnanapusie rpadsl.

1.5. JlepeBbs;

@opMaIbHbIE SI3BIKU U TPAMMATUKH.

1.6. KoHeunble aBTOMATEI,

Cetu Ilerpu;

[IporpamMHast peajau3aiysi aBTOMaTOB U CETEH.




