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AHHOTAIIUM JUCIUAIIJIMH 11O ITPOI'PAMME BAKAJIABPUATA

Koowt popmu- Obven,
axao.
Hnoexc Haumenosarnue oucyuniunvt (M0OyIs), NpAKMUKU | PYeMblX KOM- wac
nemenyuul
(3.e.)
BJIOK 1. JIUCHUIIJIMHBI (MOYJIN)
Oo0s13aTe/ibHAsA YaCTh
b51.0.01 Uctopus Poccun
51.0.01.01 OteyecTBEeHHASI HCTOPHUS YK-5 72 (2)

Llesn 1 3a5aun U3y4eHUs JMCHUIIIMHBI:
chopMHpOBATh y CTYACHTOB KOMIUIEKCHOE Tpe[-
CTaBJIEHHE O KYJIbTYpPHO-UCTOPHUUYECKOM CBOEOO-
pasuu Poccum, ee Mecte B MUPOBOM M €BpONEH-
CKOM LUBWIM3aLUH; CHOPMUPOBATH CUCTEMATH-
3UpPOBAaHHBIC 3HAHUS 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX M OCOOCHHOCTSAX BCEMHUPHO-HCTOPHUYECKOTO
npolecca, ¢ rJaBHbIM aKIIEHTOM Ha U3y4€HUE HC-
topun Poccuu; BBelneHHE B KPyr MCTOPHUUECKHUX
po0JieM, CBSI3aHHBIX C 00JIACThIO OyyIned mpo-
(beccnoHaIbHOM 1A TeNbHOCTH, BEIpaOOTKa HaBbI-
KOB TIOJYYEHUs, aHaIu3a U 00OOIICHUS HCTOPH-
4yeckoil nHdopmauu.

OcHoBHbBIE pa3e/bl IMCHUIIIHHBI:

1. Uctopus B cucteMe coluanbHO-TYMaHUTapHBIX
HayK. OCHOBBI METOJIOJIOTUN HCTOPUUYECKOHN Hay-
K1

1.1 Teopus 1 METOAOIOTHS HCTOPUIECKON HAYKH
2. Hapojsl 1 rocynapcTa Ha TEpPUTOPUU COBpE-
MeHHOM Poccun B npeBHOCTH. Pych B IX — nepBoit
tpetu XIII BB.

2.1 Haponmer m mommTHueckue oOpa3oBaHUS Ha
TEPPUTOPUU COBpeMeHHON Poccun B IpeBHOCTH.
Ob6pa3zoBanue rocynapcrsa Pych B koHlle X — Ha-
yae.

2.2 Pycsk B cepenune XII — nHagane XIII B

3. Pyce B XIII — XV BB

3.1 Pycckue 3emmu B cepenune XIII B. — XIV B
3.2 MoHrosibckoe HamecTBue. boppba pycckmx
3eMeJlb C MHO3EMHBIMH 3aXBaT4MKaMH C 3amaja.
3.3 OOpa3zoBaHWe © CTAaHOBJIICHHE PYCCKOTO
LEHTPAJIM30BaHHOI O 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 ONPUUHHUHA
43 Poccus Ha pybdexe XVI-XVII BB. CmyT-
HOE BpeMmsl.

4.4 Poccusa B XVII B.

5. Poccust u mup B XVIII Beke.

5.1 TIpeoOpa3oBaHusi TpaAWIIMOHHOTO OOIIECTBA
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nipu Ilerpe |

5.2 JIBOp1IOBBIE IEPEBOPOTHI.

5.3 Poccus Bo BTopoi nojmoBude XVIII B. Dnoxa
Exarepunsr 11

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

6.2 Poccust BO BTOpOi#i mojoBuHe XIX B.

6.3 Poccus B IlepBoii MUpOBOH BOIHE.

6.4 IlepBas poccuiickasi peBOJIIOLHS U €€ MOCIeI-
CTBUS.

7. Poccust Mex a1y AByMsI MUPOBBIMU BOMHAMH.

7.1 Poccusi B 1917 1.

7.2 I'paxxnaHckas BOMHA U UHTEpBEHIUA.  Bo-
€HHBI KOMMYHHU3M

7.3 Buyrpennsist nonutrka CCCP B 1920 — 1930-¢
IT.

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

7.5 CCCP B ronbsl Beankoit OteuecTBeHHONH BOH-
HBI

8. CCCP Bo BtOpoii mosnoBuHe XX Beka

8.1 TlocmeBoennoe ycrpoiictBo Mmupa (1946 —
1991)

8.2 CCCP B 1945-1964 rr.: mocneBoeHHOE BOC-
CTaHOBJIEHUE HAPOJIHOTO X03siicTBAa M IIO-
IBITKH peOpMUPOBAHUS

8.3 CCCP B 1965 — 1991

IT.

9. CoBpemenHas Poccuiickas ®enepauns 1991-
2022

9.1 Poccus B 1990-¢ rr.

9.2 Buyrpennsa nonutuka Poccuiickonn ~ de-
neparuu (2000-e - 2022 ).

b1.0.01.02

HUcropus Beaukoit OreyecTBeHHOI BOMHbI
ey 1 3a1a4M U3yYeHU s TUCUMILIUHBI:

Hemamu ocBoenus aucuuiuinHbl  «McTopus
Benukoit OTeuecTBEHHOI BOMHBD) SBIISIOTCS:
chopMupOBaTh Y CTYICHTOB KOMIUIEKCHOE TPE/I-
ctaBieHre 06 ucropun Benukoit OTeuecTBeHHON
BOWHBI, €€ MECTE B CIIACEHUH MHUPOBOW IIUBUIIN3A-
LUH; BOCIIUTATh YYBCTBO TI'PaXTaHCTBEHHOCTH M
MaTpUOTHU3Ma, TOTOBHOCTh K COXPaHEHUIO HCTO-
pUYECKON TaMsTH, BBIPa0OTAaTh HABBIKU IOMCKA,
aHajgn3a M OTACJICHUS] MCTOPUUYECKHX (DAKTOB OT
GbanbcupuKami.
OcHoBHBbIE pa3esbl AUCHUILIMHBI:
1. Benukas OtedecTBeHHast BOMHA!

BOEHHOE MIPOTHBOOOPCTBO.

YK-5

72 2)
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1.1 IlpuurnHbl 1 Hayaao BTopoil MUPOBOM BOITHBI
(1939-uronpb 1941r1T.).

1.2 TIpo6aema rotoBHoctn  CCCP x monHOMAac-
mTaOHOMY BOGHHOMY CTOJIKHOBEHHIO.

1.3 O6oponutenbupie 6ou 1941-H050ps 1942rr.
Ha COBETCKO-TEPMaHCKOM (hpOHTE.

1.4 Kopenno#i nepenom B BoiHe (CraymHTrpai-
CKO€ CpaXeHHe, KypcKasi OuTBa).

1.5 HacrynarenbHbie onepanuu KpacHoit Apmun
1944-1945rr.

1.6 Boennas texuuka BTopoit MupoBOii BOMHBI.
1.7 TlonkoBo1kl U conaarsl. ['epoun u noaBUrH.

2. CoBeTcKue TEPPUTOPHH YCIOBUSAX OKKYIAIUU
2.1 OkkynainuoHHBbIH anmnapar YIPABJICHMUS.
Harmuctckas nponarania u miad «Octy.

2.2 Hamwmcrckuii Teppop. MexaHH3MBI YHHUTO-
YKEHUSI MUPHOTO HACEICHHUS.

2.3 XOJOKOCT: YHHYTOXXCHHE, CONPOTUBJIICHHE,
CIIaceHHe.

2.4 Ilpobiema BOEHHOTO IUIEHA.

2.5 JIBuxeHHe CONMPOTHUBICHUS HA OKKYIHMPOBaH-
HbIX Tepputopusix CCCP.

2.6 KomnaGopanuonusm B roasl Bemmkoit Ote-
YECTBEHHOW BOWMHBI.

3. CoBeTckoe rocyaapcTBo B YCIOBHAX BOCHHOMN
MOOMIIH3aIUH.

3.1 Opranusanus ynpasjieHus CTpaHOM B
YCIIOBUSAX BOCHHOIO BpeMeHH. [ocymapcTBo
1 001IECTBO.

3.2 DOBakyauus NPOU3BOAMTEIBHBIX CHUJ B BOC-
TOYHBIE pernonsl CCCP.

3.3 Pa3BuTuEe 5KOHOMUYECKOTO U 00OpPOHHO-

ro nnorermana CCCP B roasl BOWHEI.

3.4 IloBcegHeBHAs ®KU3Hb  TOPOJACKOIrO Hacele-
HUSI M CEJIbCKUX JKUTEJIEH B YCIOBUSAX BOWHBI.

3.5 Wpeonorus u mpomnaranjucTckas padora.

3.6 Kymbrypa u uckyccrtso.

3.7 Benukas OteuecTBeHHas BouiHAa U HOXKHEIN
Vpan.

4. Urorn n mocneacteus Bemukoit OredecTBEeH-
HON BOWHBI U BTOPOW MHUPOBOW BOWHBI JUIS CTpa-
HbI 1 MHpA.

4.1 ®opMHupOBaHUE AaHTUTUTIECPOBCKON KOATUIUU
u poisb nocraBok B CCCP no nena-nusy.

4.2 WUrtorm Benukoil OTEUYECTBEHHONM BOWHEI U
npuunHbl modeasr CCCP.

4.3 Cynsl HaJl BOCHHBIMM MPECTYIMHUKAMHU.
HiopuOeprckuii MexxayHapoaHbI TpHOyHAI: HC-
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TOPUYECKOE 3HAYCHHE U YPOKH JJIi COBPEMEHHO-
CTH.

4.4 Utorn Bropoii MupoBOH BOWHBI U (HOPMHPO-
BaHME HOBOI'O MUPOMOPSIKA.

4.5 BoliHa B maMATH OKOJIECHUU POCCHUSH.

b1.0.02

JInuHOCTHO-IpO(peccHOHAILHOE CAMOPAa3BUTHE
Llesn 1 3a5aun U3y4eHUs JMCHUIIJIMHBI:
dopmupoBanue MpophecCHOHATEHO-TUYHOCTHBIX
Ka4yecTB OakajaBpa.

OcHoBHbBIE pa3/ieJibl JUCHUIIIMHBI:

1. Pazzgen 1 Ilcuxomorust.

1.1. JImanoctHO-TIpodheccCHOHATBFHOE CaMOopa3BU-
THE.

1.2. HauBUAyanbHO-THIIMYECKHE XapaKTEPUCTHU-
KU 4eJIOBEKa U MHAMBUIYAJIbHBIM CTHIIb JESTENb-
HOCTH.

1.3. Ilcuxonoruueckass XapaKTepUCTHKa JIMYHO-
CTH: XapaKTep, CIIOCOOHOCTH, HAIPaBIEHHOCTb.
1.4. NnTennextyansHas chepa TUIHOCTH.

1.5. DmMoumoHanbHO-BOIEBAs Cepa JINIHOCTH.

2. Pazgen 2. JIMUHOCTh B CHUCTEME MEXJIMYHOCT-
HBIX OTHOILLICHHH.

2.1. Cembs KaKk OOBEKT Pa3BUTHS JTUYHOCTH.

VK-6

108 (3)

b1.0.03

KyabtypoJsorus

Lesn 1 3aga4um U3yYeHUs JMCHUTLIMHBI:

— (popMupoBaHUE y CTY/ICHTOB YCTOWYHMBBIX U II€-
JIOCTHBIX TPEJICTaBIEHUH O KyJIbType Kak CIelu-
¢uyeckoll W yHHMBEpcalbHOM (opMe yeoBeue-
CKOM camoopraHusanuu; o0 OCHOBHBIX (hopMax U
3aKOHOMEPHOCTSIX MHPOBOTO MpoOIecca Pa3BUTHS
KYJBTYpBHI;

—TOJy4YeHUE CTyJAeHTaMHd O0a30BBIX 3HAaHUH O
KyJBTYpPOJIOTMHM Kak Hayke; 00 OCHOBHBIX pasfe-
Jax COBPEMEHHOTO KYJIBTYPOJOTHYECKOTO 3Ha-
HUS, O MpoOiieMax M METOJaX HCCIeJOBaHUHA B
00JacTH KyJIbTYpBI;

— BbIpabOTKa HaBBIKOB CaMOCTOSTEIBHOTO OBJIA-
JCHHUS CTYJACHTAMH MHUPOM ILEHHOCTEH KYJIbTYPHI
JUISL COBEPILICHCTBOBAHMS CBOEH JIMYHOCTH U MPO-
(deccroHaIbHOr0 MacTEPCTRA.

OcHoBHbIE pa3/ieJibl JUCHUIIIMHBI:

1. Pazmen 1. KynpTypa Kak OCHOBHOW MpEIMET
U3y4EHHS! KYIbTYPOJIOTHH .

1.1. Kynbrypa Kak (peHOMEH.

1.2. IIpoGnemMsl reHes3nca U TMHAMUKH KYJIBTYpBI.
2. Paznen 2. Tunonorus KyabTyphI.

2.1. Nuno-0yauiicKuil TUTI KYJIbTYPHI.

2.2. Kurtalicko-KOHQyIIHaHCKUT TUTl KYJIbTY-

YK-5

72 )
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)38
2.3. XpUCTHAHCTBO KaK OCHOBA 3allaJHOTO THUIIA

KYJIbTYpBI.

2.4. Vicnam Kak oJlHa U3 OCHOB BOCTOYHOT'O THIIA
KYJIBTYPBI.

2.5. Pycckast kynbTypa Kak 0COOBIH THII.

3. Pazgen 3. OCHOBHBIE  KYJIBTYPOJIOTH-
YECKHE KOHIICTIIINH MPOILIOTO U COBPEMEHHOCTH
3.1 KynabpTypa v TMYHOCTH B CBETE KYJIbTYPOJIOTH-
YeCKUX KOHIICHIIUHN.

3.2 OcHoBHBIE MTPOOIEMBI Pa3BUTHS COBPEMEHHOMN
KYJIbTYpPHI.

b1.0.04

HNHocTpaHHBIH A3BIK

Henu u 327244 M3yYeHUs IMCUMIINHBI:

Ienpro ocBoeHuss aucuuiuiviHbl «MHOCTpaHHBIN
SI3BIK» SIBJISICTCSI:

MOBBIIIEHUE HCXOJHOIO YPOBHS BIJIAJICHUS HHO-
CTpPaHHBIM SI3BIKOM, JOCTUTHYTOT'O Ha TPEIbIIy-
niei cTyneHu o0pa3oBaHUs; U OBJIAJICHUE CTY/CH-
TaMd HEOOXOJAMMBIM U JIOCTATOYHBIM YPOBHEM
WHOSI3bIYHOM KOMMYHUKATHUBHOM KOMIIETEHLUU B
YCTHOM M MHCbMEHHOM (popMax JUIsl pelieHusl co-
[UATBbHO-3HAYMMBIX 3a]1a4 B PA3IMYHBIX 00JIACTIX
OBITOBOM, KYJIBTYPHOH, MpoQeccCuoHaNbHON U Ha-
YUYHOU JESTENBHOCTH, a TaKXe JUIs JalbHEHIIEero
caMo00pa3oBaHMsI.

OcHoBHBIE pa3esibl AUCHUIJINHBI:

1. 51 B coBpemeHHOM MHupe.

1.1. Pa3BuTHE yMEHHI U HABBIKOB UTEHUS, TOBO-
pEHUs U MHChMa M0 YKa3aHHOU TeMe.

1.2. Pa3BuTHeE yMEeHHI U HABBIKOB ONIEPUPOBAHUS
JIEKCUYECKUMHU U TPAMMAaTHUYECKUMHU.
CTPYKTYpaMHu JijIsl oOecrieueHust HeoOX0IMMOM
WHOS3BIYHON KOMMYHHKAIIMHU IO YKa3aHHOM TEME.
2. llennoctu 00pazoBaHuUs.

2.1. Pa3BuTHE HaBBIKOB YTCHUS, TOBOPEHUS U
nucbMa 1o Teme «Crcrema BBICIIEro o0pazoBa-
HuA B Poccun u cTpaHax U3ydaeMoro sI3bIKay.

2.2. Pa3BuTHE YMEHUI 1 HABBIKOB ONEPUPOBAHUS
JIEKCUYECKUM M TPaMMAaTHYECKUM MaTepPHATIOM
JUTSL 00ecTieueHNsT HEOOXOAUMON HHOSI3BEIYHON
KOMMYHUKAIUU 110 YKa3aHHOM TeMe.

3. Ucropust Hay4HOU MBICIH.

3.1. Pa3BuTne yMeHH M HABBIKOB YTEHUSI, TOBO-
peHus U mucbMa 1o Teme «Brinaromuecs yuénnie
Mupay, «Benngaiimme n300peTeHus 4eI0BeuecT-
BaY.

3.2. Pa3BuTHe yMEeHUI 1 HABBIKOB OTICPUPOBAHUS

VK-4

252(7)
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JIEKCUYECKUM M I'PAMMaTUYECKUM MAaTEPHAIIOM
JUis o0ecTiedeHns He0OX0IMMOW MHOS3BIYHON
KOMMYHHKAIIUH 110 YKa3aHHOU TEME.

4. Ctpana, rze s KUBY.

4.1. Pa3BuTue yMEHUI U HaBBIKOB YTE€HUS, TOBO-
penus u nuceMa 1o teme: «Poccuniickas denepa-
1y reorpagus, MOJIUTHYECKAs! CUCTEMA, KYJIbTY-
pa, JIroamn»

5. CTpaHbl H3y4aeMoro s3blKa.

5.1. Pa3BuTHe ymMeHUIl 1 HaBBIKOB YTEHUS, TOBO-
peHus U ucbMa 1o teme: « ['eorpadus, kynbrypa
U TPaJUIMK CTPaHbl U3y4aeMOT0 SI3bIKa.

5.2. PazButue ymMmeHui 1 HaBBIKOB ONIEPUPOBAHUS
JIEKCUYECKUM U IPaMMaTUYECKUM MaTepHalioM
Juis o0ecreyeHnss He00X0IMMON MHOSA3BIYHON
KOMMYHHUKAIIUH 110 YKa3aHHOW TEME.

6. CoBpeMeHHOE ITPOU3BOICTBO U OKpY KaroIas
cpena.

6.1. PazBuTHe yMEeHU 1 HaBBIKOB YTE€HUS, FOBO-
peHus 1 nucbma 1no teme. «MMK — onHo u3
KPYNHEHIINX MPEANPUATHI METaUIypru4ecKon
otpaciu Poccun n mupay;«lIpupoaseie u 3Ko10-
TUYECKHE SBJICHUS U U3MEHEHUS»; «3alIUTa OK-
pyXarolei cpeabh».

6.2. Pa3BuTHe yMEHUI 1 HaBBIKOB ONEPUPOBAHUS
JIEKCUYECKUM U IPaMMaTUYECKUM MaTepHalioM
JUis o0ecreyeHnss He0OX0IMMON MHOSA3BIYHON
KOMMYHHMKAIUH 110 YKa3aHHOU TeMeE.

7. JlocTrKeHUs: Hay4HO-TeXHUYECKOT o Iporpecca.
7.1. Pa3BuTHe yMEHUI 1 HaBBIKOB YTEHUS, TOBO-
pEeHMs U UcbMa 1o TeMe: «Posb 1 MECTO NHHO-
BallMOHHBIX TEXHOJIOTHI B COBPEMEHHOM MHPE» ;
«MHpOopMalOHHbIE TEXHOJIOTHH 21-r0 Bekay.
7.2. [lnarnoctrka COPMUPOBAHHOCTH HABBIKOB U
YMEHHI IO BCEM BUJAM PEUYEBOM JIEATEIILHOCTH.

b1.0.05

IIpaBoBenenue

Heau n 3a1a4u M3y4eHUs IMCUMILINHBI:
[enssmu ocBoenus auctuiumHabl «IIpaBoBeneHmE)»
SABISIOTCS: (DOPMUPOBAHUE Y CTYJIEHTOB 3HAHUH,
MO3BOJISIIOIIUX OOYJAIOITUMCS OPHUEHTHUPOBATHCS
B CHCTEME 3aKoHojaTeabcTBa Poccuiickoit dene-
paiuu, AaBaTh IOPUIUYECKYIO OIIEHKY peaTbHBIM
COOBITHSIM OOIICCTBEHHOM YKU3HHU.

OcHoBHBIE pa3/iejibl TUCIUIJINHBI:

1. Paznien OcHOBBI rocyapcTBa U Ipasa.

1.1. Tema «l'ocymapcTBO»: TMOHATHE, MPU3HAKH,
¢dopMbl. OCHOBBI KOHCTHUTYIITMOHHOTO CTposi Poc-
cuiickoi denepanum.

VK-2, VK-10

108(3)




Koowt popmu-

Obvewm,

Hnoexc Haumenosarnue oucyuniunvt (Mo0yis), NpAKMuKu | pyemvlx KOM- aszca'
nemeHyuti (.e)
1.2. Tema «IIpaBo»: moHsiTHe, UcTOYHUKH. [Ipa-
BOHAPYIICHNUE M IOPUANYECKas OTBETCTBEHHOCTb.
3HaueHue 3aKOHHOCTH W MPABOMOPSIKA B COBpE-
MEHHOM ob1ecTBe. boprba ¢ koppymuuei.
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.Paznen OcHOBBI MyOJUYHOTO TIPaBa.
3.1. Tema OCHOBBI aIMHHHCTPATHBHOTO TIPABA.
3.2. Tema OCHOBBI YTrOJIOBHOT'O IIpaBa.
3.3. Tema OCHOBBI SKOJIOTHYECKOTO TPaBa.
4. Paznen OcoOEHHOCTH MPaBOBOTO PETyIUPOBa-
HUS Oyayniei mpodeccuoHaTbHON IeATEIbHOCTH.
4.1. Tema OCOOEHHOCTH MPABOBOTO PETYIHUPOBa-
HUs Oyayniei npodeccuoHaTbHON IS TEbHOCTH.
b1.0.06 CounajibHOE MAPTHEPCTBO YK-2; YK-3 108(3)

Henu u 3aga4u U3y4eHUs1 TUCHUTLINHBI:
Hensmu ocBoenus aucuuiuiniabl b1.0 «Conuanb-
HOC TIAPTHEPCTBO» SIBIISIOTCA: CIOCOOCTBOBATH
OBJIAIEHUIO CTYACHTaMH TEOPETHUKO-
METOI0JIOTHYECKON 0a30i MCcCleI0BaHusI U OIEH-
KU COIMANbHOM pealbHOCTH B KOHTEKCTE MpO-
0JIeM, COCTaBIISIONUX COICPXKAHUE COIUATBHOTO
napTHEPCTBA.

OcHoOBHBIE pa3aesibl TUCHUTLTHHBI:

1. HaydHo-TeopeTuyecKkue OCHOBBI COIIHAILHOTO
napTHEPCTBA.

1.1.0cHoBBI hopMUpOBaHUS

COIMAJILHOTO IMAPTHEPCTB;

1.2. CouunanpHOe MapTHEPCTBO: COAEpPKAHHUE TIO-
HATHUS ¥ XapaKTCPUCTHK;

1.3. ba3oBbie KaTeropuu B TEOPUU COIHAIBHOTO
MapTHEPCTBA.

2. CommanbHOE B3aUMOJICHCTBUE: CYOBEKTHI,
YPOBHH, (OPMBL.

2.1. OcHOBBI KOMaHA000pA30BaAHUS;

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

3. ConmanpHOE MMAPTHEPCTBO B pa3HBIX chepax
3.1. CommanbHoe TMapTHEPCTBO B CHCTEME COIIH-
ATBHO-TPYIOBBIX OTHOIIICHHIA;

3.2. Opranuzaiusi J0OpOBOJIBUECKONH (BOJIOHTEP-
CKOM) ACATEIHHOCTH u

B3aHUMOJICHCTBHE C COLHUAaIbHO OPHEHTUPO-
BanHeIMU HKO;

3.3. CounanbHOe TapTHEPCTBO B CUCTEME CTPaxo-
BaHU4.
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b1.0.07

Jle10Basi KOMMYHUKAIUSI HA PYCCKOM fI3bIKe
Henu u 3a7a4u U3y4eHUs JUCHUTLINHBI:
-OBJIaJICHHE CTYACHTaMU CIIOCOOHOCTBIO JIOTHYE-
CKA BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U TUCbMEHHYIO Peub;

-OBJIQJICHUEM HaBBIKAMU OCYIIECTBICHHS dPPek-
TUBHOI KOMMYHHUKAallMM B MpodhecCHoHaNbHOM
cpele, CrocOOHOCThIO TPAMOTHO M3JIaraTh MBICIIH
B YCTHOM U MUCHbMEHHOM peuu;

-OBJIQJICHUE CTIOCOOHOCTBIO K COCTABJIICHHUIO HAyY-
HO-aHATUTUYECKUX OTYETOB, MOSICHUTENbHBIX 3a-
MUCOK I 00CCTICYSHUS TIPOSKTHOM, YIpaBlieHYC-
CKOM W HMHPOPMAIIMOHHO-MAPKETUHIOBON Jiesi-
TETHHOCTH.

OcHoBHbIE pa3esibl JUCHUIITUHBI:

Pazpnen 1

1.1. HopmaTuBHBIN acleKT AeT0BOW KOMMYHHUKA-
1Y,

1.2. ®yHKIHMOHAIBHBIE CTUIM COBPEMEHHOTO PYC-
CKOTO SI3BIKA.

Pa3nen 2

2.1. JlnaHast TOKyMEHTAIHS;

2.2. CoBpeMeHHbIE TEHIICHIIUM B JIEIOBOM Tepe-
MTUCKE.

Paznen 3

3.1. JlenoBasi puTOpuKa.

YK-4
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b1.0.08

dutocopus

ey u 3aga4un U3ydeHus TUCHUTIIMHBI:
-(opMupOBaTH CIOCOOHOCTH OCYIIECTBIATH IO-
UCK, KPUTUYECKUN aHAJIN3 U CUHTE3 MH(OpPMAIIHH,
OPUMEHATh CUCTEMHBIN MOAXO0]] [yl pelIeHus Io-
CTaBJICHHBIX 33]1a4;

-pa3BUBaTh CIIOCOOHOCTb BOCHPUHUMATH MEX-
KYJIbTYpHOE pa3zHooOpa3ue oOliecTBa B COLUANb-
HO-UCTOPUYECKOM, ATHYECKOM U (puiocopckom
KOHTEKCTax;

-CII0COOCTBOBATh Pa3BUTHIO TYMaHUTAPHOU KyIlb-
TYpBI CTYJIEHTa IOCPEJACTBOM €T0 MPHUOOIICHUS K
onbITy (unocodckoro MelnuieHus, (HopMUpOBa-
HUS TIOTPEOHOCTH W HABBIKOB KPUTHYECKOTO OC-
MBICJIEHUSI COCTOSIHUS, TEH/IEHIMH U TEepCIEeKTUB
pa3BUTHS KYJIbTYpPbl, [WBUJIH3AINH, OOIIECTBa,
UCTOPUH, IMNYHOCTH.

-IIPEeIOCTaBICHNE HEOOXOIUMOT0 MUHIMYMa 3Ha-
HUM U1 GOpMHUPOBAaHUS MUPOBO33PEHUECKUX OC-
HOBAaHUN HAYYHO-WCCIIEIOBATEIBCKOU AEATEIbHO-
CTH;

-cOpMHUpOBATh TIPEACTABICHUE O Crenuduke

VYK-1; YK-5
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bunocodun kak crocode MO3HAHUSA U TyXOBHOTO
OCBOCHUS MUDA;

-ONpEe/IeIUTh OCHOBAHMS AKTUBHOW KM3HEHHOMN
MO3HIINH, BBECTU B KpYr puiiocodckux mpodiem,
CBSI3aHHBIX C 00JIaCTBIO Oyaymiel mnpodeccuo-
HaJIbHOW JI€STENBHOCTH.

OcHoBHbIE pa3e/ibl JUCHUIIIUHBI:

Paznen 1 ®unocodcekas kapTHHA MHUpa: KOHLEH-
1[Us 4eJIoBeKa U rnpodsiema ObITHS.

1.1. ®unocodekas kKapTUHA MUpa:  KOHLIEMIINS
YyenoBeKa U nmpobiaema ObITHS.

Paznen 2

2.1. Uctopus dumocoduu: MHOrooOpa3ue KapTUH
MaTepuaibHoro Mupa. CyImHOCTh U CMBICT CYIIIe-
CTBOBaHMs uenoBeka. MaTtepuaiabHOe ObITHE.
Pasgen 3 UneansHoe ObITHE: CO3HAHHE, MBIIIIIE-
HUE, SI3BIK.

3.1. UpeanbHoe ObITHE: CO3HAHHWE, MBIIUIEHHE,
A3bIK. 'HOCEOJIOTHS: M03HABATEIbHBIC OTHOIICHHUS
YeJIOBeKa ¢ OOBEKTHUBHOM peasbHOCThI0. MeTo10-
JIOTHYECKHE MPOOIeMbl TO3HAHMS.

Paznen 4 Jlunamuka o0OII€CTBEHHOTO PAa3BUTHS.
4.1. lunamuka obmecTBeHHOro pa3utus. OOmie-
cTBO. Dmtocodckasi KOHIETIHS KYIbTYPHI.

b1.0.09

Be3onacHocTh KU3HeAeATEIbHOCTH

ey u 3aga4un U3ydeHus TUCHUTIIMHBI:
[lenssMu ocBoeHMs TUCHMILIMHBI «be3omacHOCTh
KHU3HENEATEILHOCTHY SBIseTC  (HhOPMUPOBAHHE
3HaHUH ¥ HaBBIKOB, HEOOXOJUMBIX JUISl CO3aHUs
0€30MacCHBIX YCIOBHH JESTEIHLHOCTH TPH TPOCK-
TUPOBAaHUM U MCIIOJIB30BAaHUU TEXHUKU M TEXHO-
JIOTHYECKUX TPOIIECCOB, a TAKXKE MPH MPOTHO3M-
POBaHUM U JIMKBHUJIAILMU MTOCIEACTBUN CTUXUINHBIX
OencTBUM, aBapuil U KaTacTpod

OcHoBHbIE pa3/ieJibl JUCHUIIIMHBI:

Pazpnen 1.

1.1. Teoperndeckne OCHOBBI O€30MacHOTO U 0e3-
BpPEIHOIO B3aWMOJICHCTBHS YEJIOBEKA CO CpEeIou
oOuTaHuUS.

Paznen 2.

2.1. IIpon3BOACTBEHHBIN 1IyM, YJIbTPa3BYK M MH-
dbpa3ByK.

2.2. Ilpon3BOJICTBEHHAs] BUOpAIIHSL.

2.3. T'urneHn4YecKkrue OCHOBBI TIPOU3BOJACTBEHHOTO
OCBEIICHUS.

2.4. Bo3myx paboueit 30HbI MPETPUSTHH.

2.5. DJeKTpOMarHuTHbIC, Ja3epHble, HOHHU3H-

pyroue u3ayyeHusl.

VK-8
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2.6. D1exTpoOe30MmacHOCTb.

2.7. IloxapHast 6€301aCHOCTb.

Pazpnen 3.

3.1. [Ipuemsbl okazaHus IEPBOI TOMOIIH

Paznen 4.

4.1. IlporHo3upoBaHHE W JMKBUIALMS YPE3BbI-
YalHBIX CUTyaluid. MeTonbl 3alUThl B YCIOBUAX
YpE3BbIYAHBIX CUTYaLIH.

Pazpnen 5.

5.1. IlpaBoBble M OpraHU3alMOHHBIE OCHOBBI
0€30MacHOCTH KHU3HEACSITEIbHOCTU. YIIpaBJICHUE
0€30MaCHOCTBIO KU3HEACSITCIILHOCTH.

b1.0.10

dusnyeckas KyJabTypa U CllOpT

Henun u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenpto ocBOeHMs IUCHUILIUHBL «PU3nveckas
KyJBTypa U CIOpT» sBJsieTcss (opMUpoBaHue Gu-
3MYECKOM KYJIbTYpbl JIMYHOCTH M CIIOCOOHOCTH
HAIpaBJICHHOTO HCIOJIB30BAHUS PA3HOOOPA3HBIX
cpeAcTB (hu3MyYecKOl KyJbTYpbl, CIIOpTa VIS CO-
XPaHEHUs U YKPEIUIEHUsI 370POBbsl, a TaKkKe MOJI-
roTOBKa K Oynymei npogeccnoHaabHON JesiTerb-
HOCTHU

OcHOBHBIE pa3/ieJibl JUCHUIIMHBI:

Paznen 1. ®usuueckas kyabTypa B mpodeccuo-
HaJIbHOM MOJTOTOBKE CTYICHTOB.

1.1. ®usnueckas KyiabTypa JUYHOCTU. OCHOBHBIE
HOHATHUS U OIpeNesieHust B o0nacTi usnueckont
KyJIbTypbl. KOMIOHEHTH (U3UYECKOH KYIBTYpHI,
ee coluagbHble (YHKIHUU. YPOBHU C(HOPMUPO-
BaHHOCTH (PU3MYECKON KyJIbTYpbl TUYHOCTH.

1.2 HampasneHHoe (GopMHpOBaHHE JUYHOCTH B
npouecce BocnuTaHus. CBS3b pa3IUYHBIX BHJIOB
BOCIIUTaHMs B Tpolecce (PU3MYECKOro BOCIUTA-
HUSL.

1.3 Menuko-ne1arornaeckie OCHOBBI busu-
4yeckoid moarotoBku. OCHOBBI OOy4YeHHMs JBUTA-
TEJIbHBIM JACHCTBUSM.

Paznen 2. OpraHu3aliMoOHHbIE U METOIUYECKHUE
OCHOBBI (PM3NYECKOTO BOCITUTAHUSI.

2.1. Meromuveckne TNPUHIMIBL (HU3NIECKOTO
BOCIIUTaHMUs. MeToabl M cpeacTBa (pu3nuecKoro
BOCTIUTaHMsI. METOMKN BOCTIUTAHUST (PU3HUECKUX
Ka4yecTB.

2.2. [IpodeccruonanpHo-npuKIagHas husnueckas
noaroToBka. TexHHka 6€30MaCHOCTH Ha 3aHATHIX
(U3UYECKON KYJIbTYPOH.

Paznen 3. Anaromo-mopdomnoruueckue u pusno-
JIOTMYECKHE OCHOBBI JKH3HEJESITEIbHOCTH Opra-

YK-7
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HU3Ma YeJIOBEKa MPH 3aHATUAX (PU3HUECKOHN Kyllb-
TYpOM.

3.1. Opranusm Kak equHas caMOpa3BUBAIOIIASCS
U caMoperyiupyromascss OuojJorudyeckas CUCTe-
Ma. BHemHsas cpena u ee Bo3zeiicTBUE Ha opra-
HU3M U )KU3HEAEATEIbHOCTD YEJIOBEKA.

3.2. OyHKIMOHAJIbHAs aKTUBHOCTh YEJIOBEKa.
Buonornyeckue putmMbl 1 pabOTOCTIOCOOHOCTD.
Paznen 4. OcHOBBI 370pOBOTO 00Opa3a KU3HH CTY-
JIEHTOB.

4.1. 3nopoBbe U ero kputepuu. Ouzndeckoe 3710-
poBbe uenoBeka. LleHHoCcTHbBIE OpUEHTALINH
MOJIO/IC’KH Ha 3I0POBBIi 00pa3 KU3HU.

4.2 KoHTpoJb U CAaMOKOHTPOJIb (PH3UIECKOTO CO-
CTOSIHHSI.

Paznen 5. CriopT B cucreme (pu3U4ECKOr0 BOCIIH-
TaHUSl.

5.1. Bunsl criopta. ONUMOUNCKHE WTPHI: HC-
TOpUS U COBPEMEHHOCTb.

5.2. Kommnekc I'TO B mporpamme  pU3N4ECKOTO
BOCIIMUTAHUS CTYACHTOB (HCTOPHS, OpTraHU3alUs
paboOThI 0 COBEPUIEHCTBOBAHUIO (PU3MUECKUX
KauecTB).

b1.0.11

IIpoexTHasi 1esATEILHOCTH

Lesn 1 3aga4un U3yYeHUs JMCHUTLIMHBI:
[ensimu  ocBoeHus aucuuiuiMebl  «lIpoekTHas
NeSITeIbHOCTDY SBISAIOTCS: OBJAJCHHE CTY/AEHTa-
MU HEOOXOAMMBIM M JJOCTaTOYHBIM YPOBHEM IIpO-
(eccroHaIBHBIX KOMIIETEHIUH B COOTBETCTBUU C
tpedoBanusiMu ®I'OC BO no HanpasieHuto noj-
roroBku 11.03.04 «OnexTpoHHKa U HAHOIJIEKTPO-
HUKa», npoduiab noarotoBku «lIpoexrtuposanue
Y IPOrPaMMUPOBAHNE CUCTEM UHTEPHETA BELLIEH».
[lenb AMCUMIITUHBI — O3HAKOMJIEHHE C OCHOBAMH
OpraHu3alii TMPOEKTHPOBAHUS B COBPEMEHHBIX
SKOHOMMYECKUX YCJIOBHSX, YIIIyOUTh mHpodec-
CHOHAQJIbHYIO TOATOTOBKY CTYJIEHTOB B 00JacTu
MIPOEKTUPOBAHUS AJIEKTPOHHBIX YCTPONCTB MyTEM:
-03HAaKOMJIEHHE CTYJIEHTOB C HEKOTOPBIMH OCHOB-
HBIMH 3aJjauaMi, COJEpaHUeM U TMpolenypaMu
NPOEKTHOTO aHalIKW3a HMCXOJHOW CHUTYyalluu JUis
BBIPAOOTKH 00OCHOBAHHOTO TMOAXOJa K 00BEKTaM
POEKTHUPOBAHUS;

-pa3BUTHE HABBIKOB M YMEHHUS aHAJIU3UPOBATh
NPOEKTHUPYEMBI O0BEKT U HCIIOJIb30BaTh 3aKOHO-
MepHOCTH (HopMOOOpa3oBaHUs, 3aKOHOMEPHOCTH
U CPEICTBAa IPOEKTUPOBAHMS 11 KOMIUIEKCHOIO
IPOEKTHUPOBAHUSL  JJEKTPOHHBIX YCTPOHCTB U

YK-2
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MUKPOIIPOLIECCOPHBIX CUCTEM.
-[IOMOYb CTYAEHTAaM IOJIrOTOBUTHCS K CaMOCTOSI-
TEJIbHOM JesTeNnbHOCTH, OO BCE OCOOEHHOCTH UX
Oynyuiel camMoCTOSITeIbHON padOThl CBSI3aHBI C
IIPABOBBIMH, OTHOILUEHUSMH, a TaKXKE YCIOBUSMU
IIPOEKTUPOBAHMUSI, COIJIACOBAHUS M YTBEPIKICHUS
IIPOEKTHOM TOKyMEHTalUU.

OCHOBHBIM TIPEAMETOM H3Y4YEHMsI AUCLMILINHBI
ABJISIFOTCSL TIpOLeCcChl, (PYHKIMM, 3aJjaud, METO/bl
U CpelCcTBa yIpaBlleHUs mpoekTamu. B mpouecce
W3YYEHHUs JUCLUILIMHA MPEAIaracT KOHLENTyalb-
HOE OCMBICJIEHUE COBPEMEHHBIX IPOLIECCOB Opra-
HU3AaLMUU TPOCKTHOW JAEATEIbHOCTH, IIPU3BaHA
OMOYb OOYyYalOUIMMCSI OINpPEAEIUTh CBOM IpO-
(deccuoHanmbHBIE M LIEHHOCTHBIE YCTaHOBKH,
c(opMHpPOBaTh METOJ0JIOIMUECKYI0 U METOJuYe-
CKyI0 OCHOBY MpO()eCCHOHAIBHOM INPOEKTHOU
JESITEIIbHOCTH.

OcHoBHBIC pa3fe/ibl JUCHUIIIHHBI:

Paznen 1. OcCHOBBI TPOEKTHON NIE€ATEIHHOCTH.
VYnpasnenue npoexramu. (3 c.) OCHOBBI IPOEKTH-
pOBaHMS 3JEKTPOHHBIX YCTPONCTB M MHUKpPOMIPO-
IIECCOPHBIX cucTeM (4 c.)

1.1. OOmue mpencTaBlieHus] O Kypce, ero pasje-
nax. Bonpocel Teopun M UCTOpUM NPOEKTHPOBA-
HUSL DJIEKTPOHHBIX YCTPOWCTB M MMKpPOIpOLEC-
COPHBIX CUCTEM. DTarbl (MCTOPUUYECKHUE) PA3BUTHUSA
MPOEKTUPOBAHUS  AJNEKTPOHHBIX YCTPOICTB U
MHUKpPOIIPOLIECCOPHBIX cucteM. Opranusanus mnpo-
€KTUPOBAHUS ANEKTPOHHBIX YCTPOMCTB U MHUKpPO-
IPOILIECCOPHBIX CUCTEM 32 PYOEKOM.

1.2. IIpoekTHpoBaHUE HIEKTPOHHBIX YCTPOHCTB U
MUKPOIIPOILIECCOPHBIX CHCTEM — OCHOBHBIE KaTe-
ropun nestensHocTH. OcHOBBI (hopMooOpazoBa-
Hus. BrnusHue Marepuana, KOHCTPYKIIUU U TEXHO-
JIOTMM TPOU3BOJICTBA HA OOBEKT MPOEKTUPOBAHMUSL.
Metoauka mnpoekTHpoBaHUs O00BEKTOB. DYyHK-
LIMOHAJIbHBIM aHaJIU3 W MapKeTHUHI B JH3aiiHE.
Oco0OeHHOCTH Y MNPHUHLIMIBI POEKTUPOBAHUSA
JIEKTPOHHBIX YCTPOMCTB U MHUKPOIPOLIECCOPHBIX
CHUCTEM.

1.3. CuctemHas kapTuHa YIpPaBICHHUS MMPOEKTAMH
(VII) IlonsiTne «mmpoekT». 3HaHWE OCHOB YIIPaB-
nenus mnpoekramu. Krnaccupukanus NpoekToB.
JKu3HEHHBIN TUKI NpoekTa U npoaykra. HaBblku
MEHE/KEpa IMPOEKTa. Y4YacTHUKHM npoekra. Ko-
MaHaa npoekra. Komanna mpoekra M CTPyKTypa
opranuzanuu. Tumbl opraHu3anui: (QyHKIHO-
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HaJbHas, NpoekTHas, wmaTrpuuHas. [Iponeccel
ynpasiaeHuss npoexkramu. Kapra mporneccos
yOpaBleHUs MpoeKkTamMHu. MHunManus MpoeKTa.
OyHKIMU TPOEKTHOTO ouca. MHUIMAIMS TpoeK-
ta. I'pynmna npoueccoB uHunuanuu. Otéop mnpo-
€KTOB B OpraHM3allMM. YUYET OCHOBHBIX OIpaHuye-
HUll (TpeyroibHUK mpoekTa). ComepxaHue ycraBa
npoekTa. Pa3paboTka mpeaBapuTensHOTO COCTaBa
IIPOEKTA.

1.4. Meronsl ynpaBlieHUs MPOEKTaMU. Scrum.
Agiel. IlnanupoBanue coaepkaHust © CPOKOB MPO-
ekrta. ['pymma npoueccoB ynpaBjieHUsl IPOEKTaMU
— mpolueccsl MuaHupoBanus. IlnanupoBanue co-
nepxkanusi, Onpenenenue coaepxkanus. Co3nanue
uepapxuueckoi ctpyktypsl pabor (UCP). Meron
- cTpyKTypHas aekommnosuuus padot (CIAP). Me-
tonel MCP. IlpaBuna W NPUHIUIIBI MTOCTPOCHUS
NCP. Ynpasnenue cpokamu npoekra. Onpenene-
HUE COCTaBa M B3aUMOCBs3el omepaunii. OueHka
pecypcos onepauuil. OnpeneneHue AIUTEIbHOCTH
onepanuii. Pazpabotka pacnucanus. OneHka 1jiu-
TEIbHOCTU TpoekTa. IlnaHupoBaHue CTOMMOCTH,
KauecTBa, 4YEJIOBEYECKUX pecypcoB. Onenka
CTOMMOCTH U pa3paboTka OlO/pKeTa IpOEeKTa.
CroumocTtHas ouneHka. MeToapl OLIEHKH CTOMMO-
ctu. IlmaHupoBaHHE YEOBEUYECKUX PECYPCOB
npoekta. Marpuna orBercTBeHHOCTH. Ilnanmpo-
BaHUE KayecTBa NpoekTa. CTOMMOCTh KadecTBa.
BnusiHue miaHMpoBaHUs KadecTBa Ha IUIAH IPO-
exta. [lmaHupoBaHue PHUCKOB W KOMMYHUKAaLUN
npoekrta. IlnaHupoBaHue ymnpaBieHUs pPHUCKaMH.
PasnoBugHocTn pucka. IloreHumanbHblE pPUCKH,
CBsA3aHHBIE C EBATHIO oOJlacTaMu 3Hauuii. Kaue-
CTBEHHBIN aHa/N3 pUcKoB. KonnuecTBEeHHBIN aHa-
a3 puckoB. [lmaHupoBaHue pearupoBaHHsl Ha
pucku. YeTblpe MeTOa pearupoBaHUsl HA PUCKHU:
nzberanue, Tmnepeqava, oclaOJeHWe, TPHHSITHE.
IInanupoBanne KoMMyHuKanui. IlnanupoBanue
noctaBok. Mcnonnenue npoekra. [lnanuposanue
NOKYNOK U mnpuoOperenuil. [lnanupoBanue KoH-
TPakTOB. YTBEpXKJCHUE IJIaHa YIpaBJICHUS MpO-
€KTOM U coxpaHeHue ba3oBoro minana. Ctpykrypa
IUIaHa YIpaBJIeHUs IpoekToM. ['pyrmma mpoieccoB
UCIIOJIHEHUS MpoekTa. Pa3BuTHe KOMaH/bl MTPOEK-
Ta, OCHOBHBIE 3Tambl. PacnpocTpanenue uHPOp-
marmu. CriocoObl pacnpocTpaHeHuss uH(popma-
nuu. PykoBOACTBO M ympaBi€HUE HCIOJHEHHEM
npoekTa. Beibop npogasuos. Ilponecc obecneye-
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HUS KauecTBa. AyJUT KauecTBa.

1.5. MoHHUTOpUHT W ynpaBieHHE padOTaMH Ipo-
eKTa.

['pynmna nponeccoB MOHUTOPHUHTA U YIIPABICHHUS.
AHain3 OTKJIOHEHUI MpOeKTa — METOJUKa OCBO-
eHHOro oOobema. BripaBieHne u3MeHEHUsIMHU B 00-
JacTU CcoZlepKaHMsl, CTOMMOCTH, KauecTBa, paciu-
caHusi. MOHUTOPUHT IJIaHA YIPABJICHUS PUCKAMU.
OT4YeTHOCTb MO MCIIOJHEHUIO ¥ aJIMUHUCTPUPOBA-
HUEe KOHTpakToB. CucTema ynpaBieHHUs HW3MEHe-
HUSMH. MOTHBaLMsl COTPYIHUKOB Ha BBOJ aKTY-
QIBHBIX JaHHBIX MPOEKTa. AHAIW3 MpodiieM Ipo-
eKTa.

3aBeplIeHHE TPOEKTA.

['pynna nporeccoB 3aBepiieHUs. 3aKpbITHE KOH-
TpakTa. 3aKpbITUE MPOEKTa. AJMUHUCTPATUBHOE
3aKpBITUE TPOEKTA. AHAIM3 3aKPBITUS MPOEKTA.
AHanu3 npoekra. OT4eT MpPOeKTa U HAKOILJICHHUE
OIbITa B OPraHU3aLHH.

Pasnen 2. [losramHas opraHu3anusi IPOEKTHOM
NESITeIbHOCTH - IMPOCKTUPOBAHUE HIIEKTPOHHBIX
YCTPOMCTB M MHKPOIIPOLIECCOPHBIX cucteM (5, 6
c.)

2.1. PaccmarpuBaeTcss OpraHHM3allMOHHAs CTPYK-
Typa yIpaBJIeHUs] HHBECTULIMOHHBIMU ITPOEKTaMH.
OcHoBHble Tpolecchl ynpasieHus. [IpenmnpoekT-
HbIE€ HCCIIEJOBAaHUS M aHAJIU3 BO3MOXKHOCTEM.
OyHKIMH, O0OS3aHHOCTM M CBSI3M YYAaCTHUKOB
IIPOEKTHO-MHBECTULIMOHHOTO Mpouecca. M3yda-
I0TCS TEPMHUHBI: HMHXUHUPUHIOBBIE KOMIIAHUH,
TEHEPAIbHBIA ~ IPOEKTUPOBLIUK, T'€HEPAIbHBIN
HOJPSTIUK

2.2. PermameHTHPYIOIMIHNA MOPSIOK O0OOCHOBaHUS
UHBECTULMH. OTtambl  pa3pabOTKM  HCXOAHO-
pa3pelINTENbHON JOKyMEHTauu. @opMupoBaHue
IIPOEKTHON JOKYMEHTAlluH, CTaAuH IPOEKTHPOBa-
Husl. V3yyaroTcsi TepMUHBL: OM3HEC-TIaH, TEXHU-
gyeckoe 3afanne. O3HaKOMJIEHHE C MOATOTOBKOM K
MPOEKTUPOBAHUIO U C CTaJUHHOCTBIO MPH pas3pa-
00TKE NMPOEKTOB, U3YUEHHUE OCHOBHBIX OpraHH3a-
[IUOHHO-TEXHUYECKUX MEPONpPHUITHH IO TMOAro-
TOBKE K IPOEKTHUPOBAHMUIO.

2.3. Tlopsimox KOMIUIEKTOBaHUS W odopMieHus
IIPOEKTHON JokyMeHTanuu. [locienoBarenbHOCTD
JEMCTBUM TNPOEKTHPOBIIMKA IPU peaIn3aluu
npoekTa. B3aummopeiicTBue npodeccuii mpu mpo-
eKTUPOBAaHUU 3JIEKTPOHHBIX YCTPOWCTB U MHUKPO-
IIPOLECCOPHBIX CHUCTEM. M3ydaroTcs TEepMHHBIL:
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3aJlaHHE Ha IPOEKTHUPOBAHUE.
2.4. CoctaB M coJiepKaHUE MPOCKTHON JOKYMEH-
TallMM Ha 3JEKTPOHHOE YCTPOWCTBO WJIM IIPUOOp,
nepenaBaeMelii B akcreptusy. Coxepkanue 00-
el MOSICHUTENIbHOM 3anucku. [IpuMepHblii niepe-
YeHb TEXHHMKO-DKOHOMHUYECKUX IOKazaTeneu s
JIEKTPOHHBIX YCTPOUCTB. M3y4aroTcs TEpMUHBIL:
TEHJEpHass JAOKyMeHTanus, odepra. O3HakomIe-
HHUE C TOPAJKOM COIVIACOBAHUS M YTBEP)KICHUS
IIPOEKTHOM  JOKyYMeHTauuu. I3ydeHue posn
yIpaBJIEHUS] TIPOEKTHBIM MPOLIECCOM, 3HAKOMCTBO
C DKCIIEPTU30M U COITIACOBAaHUEM IIPOEKTOB.
Paznen 3. IlpakThka MpOEKTUPOBAHUS 3JIEKTPOH-
HBIX YCTPOMCTB UM MHUKPONIPOIIECCOPHBIX CHCTEM,
pas3JInYHbIX 110 CBOEMY HazHaueHuto (7, 8 c.).

3.1. OcobGeHHOCTH B MPOEKTUPOBAHUH AIICKTPOH-
HBIX YCTPOMCTB M MMKPOIPOLIECCOPHBIX CHUCTEM,
Pa3IUYHBIX 110 CBOEMY Ha3HAUEHHUIO.
Knaccugukanus TeXHUUECKUX KOMIUIEKCOB, TEX-
HUYECKHX, Y3JI0B U 3JIEKTPOHHOTO 000pYAOBaHUS,
JJIEKTPOHHBIX YCTPOMCTB U MHMKPOIPOLIECCOPHBIX
CHUCTEM.

3.2. OOBEKThl MPOEKTUPOBAHUS B IPOM3BOJICT-
BEHHOM MNpakTUKe (3JIEKTPOHMKA, MPOTPAMMHUPO-
BaHue). CpenctBa (HOpMUPOBaHHS MPOU3BOJICT-
BEHHOM M TEXHOJOTMYECKOW cpenibl 0 PYHKUINHU U
npoucxoxaeHuto. OO0beMbl, 000pyIOBaHHE U
3JIeMEHTHl MpoekTupoBaHus. Creuuuka Mpoek-
TUPOBAHUS DJIEKTPOHHBIX YCTPOMCTB M MHKPO-
IIPOLIECCOPHBIX CHUCTEM, 000PYAOBAHUS, KOMILIEK-
coB 000pyI0BaHUS PA3JIUYHBIX 0 CBOEMY Ha3Ha-
YEHHUIO.

b1.0.12

IIpoaBuikeHue HAY4YHO NMPOAYKIUH

Lenu u 3aga4n u3y4eHus: AUCHUILINHBI:
[Mensimu ocBoeHust nucuuIuiMHbl «lIponBmkenne
HAyYHOU MPOTYKIIUI SBIISIOTCS:

-pa3BUTHE Yy CTYAEHTOB JUYHOCTHBIX KauyeCTB, a
Takke (OpMHUpPOBaHUE KOMIIETEHIMH B COOTBET-
ctBuM ¢ TpedboBanusiMu PI'OC BO no namnpasie-
Huto noAarotoBku 11.03.04 DnekTpoHUKa M HAHO-
DIIEKTPOHMKA;

- (popmupoBaHUE Yy CTYIEHTOB IpEACTaBICHUI O
BUJaX HAay4YHOH NPOAYKLHH W MYyTAX HPOIBUXKE-
HUSl €€ Ha PBIHOK, NOJy4YeHUE KOMILUIEKCAa 3HAHUN
0 CHUCTEME TOCYJapCTBEHHOM NOJACPKKH, TpaH-
Tax, poHmax U oPopMICHUU KOHKYPCHOH JTOKY-
MEHTAIUH;

-OCBOEHHUE CTYJICHTAMU HaBBIKOB IPOBEJEHMs Ma-
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TEHTHOTO MOMUCKa, O(popMIIEHUSI TATEHTHOMN JOKY-
MEHTAIIHH.

OcHoBHbIE pa3e/ibl IUCHUIIIUHBI:

1. IlpoaBuxkeHne HAyYHOU MTPOTYKIIUH.

1.1. TlonaTHe HAYYHOU MPOTYKIIHH.

1.2. Busibl Hay4yHOH MPOTYKIIHH.

1.3. Perucrpauus pazIu4HBIX BUAOB HAYy4YHOMH
TIPOYKITHH.

1.4. Ilytu npoABWKEHUSI HAYYHOU MPOIYKIUH Ha
PBIHOK.

1.5. CucremMsl prHAHCUPOBAHHS.

1.6. CucteMsl roCcyJapCTBEHHOH MTOAICPKKH.

1.7. IlpuHUUIIBI B3aUMOJCHCTBUS C MPOMBIIICH-
HBIMH TTPEATPUATUIMU.

1.8. KonkypcHasi nokymeHTanus u ee odopmiie-
HUE.

b1.0.13

TexHoJ0rHMYecKoe NMPeANPHHEMATEIHCTBO
Henu u 3aga4u U3y4eHUs1 TUCHUTLINHBI:
LenstMmu OCBOCHHS AMCHUILIMHBI «TeXHO-

JIOTUYECKOE TIPEINPUHUMATEIBCTBOY»  SIBIISIOTCS

(GbopMUpOBaHHE CHUCTEMATHYCCKUX 3HAHMHA W Ha-

BBIKOB B O0JIACTH TEXHOJOTHYECCKOTO MPEIIPUHU-

MaTeNlbCTBA, Pa3BUTHE HABBHIKOB pPACIO3HABAHUS

HUCTOYHUKOB HHHOBAITMOHHBIX BO3MOXKHOCTEH, Ha-

XOXKJEHHE CTIOCO00B MPOIBUKEHHUSI WHHOBAIIMOH-

HOTO TIPOAYKTA, WMCTOYHUKOB (DHMHAHCHPOBAHUSA,

dbopMUpOBaHUE HABBIKOB IMOJCUYETa Mpe/Ioarae-

MO JIMKBUHOCTH M OIIEHKH BO3MOXKHBIX PUCKOB,

W3YYEHHE METOJOB CO3JaHMs Pe3yIbTaTOB WHTEJ-

nexkryanbHOM nesitenbHOocTH (PUJ]) M cmoco6oB

WX 3aIUTHI.

K 0CHOBHBIM 3a1a4aM Kypca OTHOCSITCS:

- HW3y4YeHHWe TeopuH (PYHKIMOHUPOBAHUS WHHO-
BaIlMOHHOW SKOHOMHKH W TEXHOJOTHYECKOTO
peIpPUHIMATETHCTBA;

- paccMOTpeHHe TMPUHIMIOB  OpPTaHU3AIHH,
yIOpaBlIeHUS W  ONEHKH HHHOBAI[MOHHO-
PEITPUHAUMATEIBCKOM JIeATEIIBHOCTH;

- aHaIUu3 Mep TOCYMAAPCTBEHHOW TOJICPKKH
WHHOBAIIMOHHOW JIEATETHbHOCTH U Pa3BUTHI
WHHOBAIIMOHHOMW SKOCUCTEMBI;

- H3y4YeHHE OCHOB KOMMEPIIHAIN3alNd WHHOBA-
MUA W Pa3BUTHUS BBICOKOTEXHOJIOTHYECKOTO
Ou3Heca.

- (opmupoBaHUE MPOEKTHOW KOMaH/IbI;

- BBIOOp OM3HEc-MoJenu u pa3padoTka OuzHec-
IIaHa;

- aHajnu3 PhIHKA W TPOTHO3 MPOJAXKH, aHAIH3
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HOTPEOUTENBCKOrO MOBEJACHUS M PUCKOB pa3-

BUTHS KOMIIAaHHH.
OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:
Paznmen 1. BBenenue B TEXHOJOTMYECKOe Mpen-
IPUHUMATEIBCTBO.
1.1. CymHocts u cBoiicTBa MHHOBauui. Knaccu-
¢bukanuss MHHOBaUMH Mozenu MHHOBALlMOHHOI'O
nporecca Ponp mpennpuHuUMarens B MHHOBAIU-
OHHOM IIpOLECCE;
1.2. ®opmupoBaHue U pa3BUTHE KOMAH/IbI;
1.3. busnec-uaes, On3Hec-Mo1eib, OM3HEC- IIJIaH;
1.4. Mapketusr. O1ieHKa pbIHKa;
Paznen 1. TexHosnorumdeckoe npennpuHUMATEb-
CTBO
2.1. Pazpabotka npoaykra. Product Development.
Mertoas! pazpabotku npoaykra. OmeHka TeXHOIIO0-
TUH.
2.2. BriBenenue mpoaykrta Ha peiHOK. Customer
Development;
2.3. HemarepuanbHble akTuBbl. OXpaHa HHTEN-
JEKTYaJIbHOM COOCTBEHHOCTH;
2.4. Tpancdep TEXHOIOTUI U JIUIIEH3UPOBAHHUE;
2.5. Co3aHue 1 pa3BUTHE CTapTala;
2.6. HayuHo-mccnenoBaTeIbCKUE W OIMBITHO-
KoHcTpykTopckue padorsl (HUOKP).
Paznen 3. ®unancupoBanue. OIneHKa pPHUCKOB
npoekTa. IlpeacraBienue mnpoekrta. ['ocymapct-
BEHHas WHHOBAIIMOHHAS TIOJHMTHUKA TIPUBJICKa-
TEJIbHOCTHU TPOEKTA.
3.1. UncTpyMeHTHI TpuBIeUeHHs (HUHAHCHUPOBA-
HUS;
3.2. OneHka MHBECTUIIMOHHOW TNPHUBIIEKATEIbHO-
CTH,
3.3. Pucku npoekra;
3.4. [Ipe3eHTanus MpoeKTa;
3.5. HMuHoBanmonHass skocuctema. [ocymapct-
BEHHAsi THHOBAIIMOHHAS TTOJINTHKA.

b1.0.14

IJKOHOMHKA
Lesn 1 3aga4un U3y4eHUs TMCHUTLIMHBI:

- u3ydeHHe (yHIAaMEHTAIBHBIX 3aKOHO-
MEpHOCTEHl SKOHOMHUYECKOTO pa3BUTHs OOIIECTBa,
JeKAIIUX B OCHOBE BCEH CHCTEMBI DKOHOMHUYE-
CKMX 3HAHMU, aHaIM3 (YHKIMOHMPOBAHUS PBbI-
HOYHOW DKOHOMHKH Ha MHKPO M MaKpOYpPOBHE,
OTIpeieIeHNe POJIU TOCYAAPCTBEHHBIX HHCTUTYTOB
B OKOHOMHKE, pAacCMOTPEHHE TEOPETUYECKUX
KOHIIETIINI, OOOCHOBBIBAIOIIMX MEXaHU3M 3-
(beKTUBHOTO (QYHKIIMOHUPOBAHHUS SKOHOMUKH;
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- OCBOCHHE HAaBBIKOB OIICHKH HCIIOIb30Ba-
HUSl PECYPCOB MNPENNpPHUATUS U PE3yJIbTATOB €ro
NESITEIbHOCTH;

- (hopMuUpOBaHHE y CTYACHTOB OCHOB 3KO-
HOMMYECKOTO MBILIUICHHUS;

- BbIpabOTKa CIIOCOOHOCTU HCII0JIb30BATh
OCHOBBI JKOHOMMYECKHUX 3HAHWHA B Pa3IUYHbBIX
cdepax KU3HEACITETLHOCTH;

- (opmupoBaHHE KOMIETEHIIUH, HEOOXO-
JUMBIX TIPH PEIICHUH TPO(EeCcCHOHANTBHBIX 3ajad.
OcHoBHbIE pa3esibl JUCHUIITUHBI:

1. MuUKpOIKOHOMUKA.

1.1. BeneHnue B 3KOHOMUYECKYIO TEOPHUIO;

1.2. Vicropusi 5)KOHOMUYECKHUX YUCHUII,

1.3. 3aKOHBI PHIHOYHOI IKOHOMUKH: CIPOC, MPE-
JOXKEHHE, [IEHO00pa30BaHKE;

1.4. TlpousBoaMTENb U MOTPEOUTENb B PHIHOYHOM
HYKOHOMHKE;

1.5. KonkypeH1us: BUbI PHIHOYHBIX CTPYKTYP.

2. Makpo3KOHOMHUKA

2.1. 3akoHOMEpHOCTH (YHKIMOHHPOBAHUS Ha-
IMMOHAILHON SKOHOMUKH;

2.2. lIUKIMYHOCTh SKOHOMHYECKOTO Pa3BUTHS;
2.3. DKOHOMUYECKas TMOJIMTHKA TOCYIapCTRa.

3. DKOHOMUKA TIPETPHUITHS

3.1. Tlpeanpustue Kak XO3SIMCTBYIONIHH CYOBEKT
PBIHOYHOM 3KOHOMUKH;

3.2. Pecypchl mpearnpusTus;

3.3. 3arparbl M (pUHAHCOBBIE pPE3YyJIbTATHl Jesi-
TEJIbHOCTHU TPEATIPHSTHS.

b1.0.15

IIpou3BOACTBEHHBIH MEHEAKMEHT

ey u 3aga4un U3y4eHUs TUCHUTIIMHBI:
OBnajeHne crnocoOHOCTBIO ONPEAENsATh KpYr 3a-
Jad B paMKax ITOCTABJICHHOW M W BBHIOMPATH
ONTUMAJIbHBIE CMOCOOBI UX PELICHHs], UCXOMs U3
NEHCTBYIOIINX TPAaBOBBIX HOPM, MMEIOIINXCS pe-
CYpCOB M OTpPaHHWYEHHUH, B TOM 4HUCIIe B 00JacTH
MIPOM3BOJICTBEHHOTO MEHE/DKMEHTA

OcHoBHbIE pa3/ieJibl JUCHUIIIMHBI:

1. OcHOBBI MPOU3BOJCTBEHHOTO MEHEKMEHTA.
1.1. Teoperndyeckne OCHOBBI IPOU3BOJICTBEHHOTO
MEHEKMEHTA.

2. IlnanupoBaHme, OpraHHW3alMs M YIOpaBlIeHUE
TIPOM3BOJICTBEHHBIM MPEIIPUSTHEM.

2.1. Crparernyeckoe, TeKyllee M ONEpaTHBHOE
IJIAaHUPOBAHMUE;

2.2. OpraHu3anoHHas CTPYKTypa MPEeaNpHsITHS;
2.3. Opranuzaiusi TPOU3BOACTBEHHBIX IPOIIEC-
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COB;
2.4. Opranu3anus ¥ INIAaHUPOBAHUE OTUIATHI TPY/Ia
Y MOTHBAIIUU MTEPCOHAIIA;

2.5. Lean-MeHeHKMEHT.

3. MeTobl OIICHKH 3KOHOMHYECKOU 3P (HEeKTUBHO-
CTH OpPTraHU3alMOHHO-TEXHUYECKUX PEIICHUN.

3.1. MeTroapl OIEHKH KOHOMHYECKOU 3(PHEeKTHB-
HOCTH OPTaHW3AI[MOHHO-TEXHUYECKHUX PEIICHUH.

b1.0.16

MaremaTuka

Heau u 3a1a4u M3y4eHUs TMCUMILIUHBI:

[lenpto OCBOEHUS AUCUUIUIMHBI «MaTemaTukay
SBJISICTCSI BOCIIUTAaHUE JIOCTATOYHO BBICOKOW Ma-
TEMaTUYECKON KYIbTYpbl; IPUBUTHE HABBIKOB CO-
BPEMEHHBIX BUIOB MAaTE€MaTHYECKOTO MBIILJICHNUS;
MPUBUTHE HABBIKOB MCIOJB30BaHUS MaTeMaThye-
CKHX METOJIOB M OCHOB MaTe€MaTH4YECKOTO MOje-
JUPOBAHUS B IPAKTHUECKOM 1€ATEIHHOCTH.
Bocnuranue y CTyIeHTOB MaT€eMaTHYECKON KYJIb-
Typbl BKJIIOYaeT B ce0si sICHOe NMOHMMaHuE HeoO-
XOJUMOCTA MaTeMaTHYECKON COCTaBJISIOMICH B
o0mieil moAroToBku OakanaBpa, BHIPAOOTKY Mpe-
CTaBJIEHUW POJM W MECT€ MaTeMaTUKHd B COBpe-
MEHHOM LMBWIM3AaLUA U B MHPOBOH KYJbTYpE,
yMEHHUE JIOTHYECKH MBICIUTh, ONEPUPOBATH C a0-
CTPAaKTHBIMU OOBEKTaMH M OBITh KOPPEKTHHIM B
ynoTpeOJIeHUH MaTeMaTUUECKUX MOHITHI U CHM-
BOJIOB JUISI BBIPQXKEHUSI KOJIMYECTBEHHBIX U Kaye-
CTBEHHBIX OTHOIIEHUI. MaTtemaTudeckoe oOpa3o-
BaHUE 0akKantaBpOB JOJKHO OBITH IIUPOKHUM, 00-
IIUM, TO €CTh JOCTATOYHO (PyHIaMEHTaIbHBIM.
Hacrosimas nporpaMMa 1o MareMaTHKe OTpa)kaeT
HOBBIE TpEOOBaHUS, MPEABIBISIEMbIE K MaTeMaTH-
4ecKoMy O0Opa30BaHUIO COBPEMEHHBIX OakanaBs-
poB. Ee xapakrepusyeT mpuKiagHas HarpaBlieH-
HOCTb U OpPUEHTAllUS HAa O0y4eHHUE CTYIECHTOB HC-
MOJIb30BAHUIO MAaTEMaTHYECKUX METOJIOB TIPH pe-
HIEHUU TPUKJIaJAHBIX 3a/1a4.

O6muil Kypc MaTeMaTHKU sBJseTcss (pyHAaMeH-
TOM MaTeMaTH4YeCcKoro oOpazoBaHus OakaiaBpa.
OcHoBHBIE pa3/iejibl TUCIUIJINHBI:

1. DrneMeHTHI JTUHEWHOUN anreOpbl U aHATUTHYE-
CKOM T€OMETpHH.

1.1. Matpuubsl u omnpexaenutenu. JledcTBus Haj
Matpuniamu. Beraucienue onpenenurens. O6pat-
Has MaTtpua. MaTpuuHble ypaBHEHHUS.

1.2. Cucrempl TUHEHWHBIX anreOpandecKux ypaB-
HeHuid. CrocoOsl pemernst CJIAY. HccnenoBanue
CJIAY. @OyHpameHTallbHasi CHUCTEMa pPEIICHHI
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CJIOY.

1.3. Bekropnas anre0pa. Ilonsitue Bekropa. Ore-
pauuu HajJ BEKTOpaMu. BekTopHOe IpoCcTpaHCTBO.
Jlunelinbiii oneparop. KBagparuunsie GOpMBI.

1.4. VYpaBHeHue JIMHHUU B JAEKAPTOBOM cHcTeMe
KOOpJMHAT U B IOJIIPHOW CHCTEME KOOpJUHAT.
[Ipsamas Ha muiockoctu M mpoctpaHctBe. Iloc-
kocTh [lwnmHnpuyeckue nosepxHocTH. Kpusbie
BTOPOIO HOpsiiKa

2. BBeieHne B MaTeMaTUIECKHUA aHATTU3

2.1. MuoxectBo. ®yukiuu. [Ipenen uucnoBoit
nocnenosarenbHocTu. [penen ¢pynkuuu. Boruuc-
JeHue npeaenos. HermpepplBHOCTH (hyHKIMU

3. Juddepennuansnoe ucanuciacHne GyHKITMH OJ1-
HOM MepeMEeHHON

3.1. Tuddepenuupyemocts DOII. [IpousBomnas
byukiun. duddepenunan dynkuuu. TexHuka
BBIYMCIICHHS] IIPOU3BOIHOM.

3.2. OcHoBHble TeopeMbl aAuQhepeHInaIbHOro
ucuncieHus IlpunoxeHust mpousBOIHOMN K uccie-
JOBaHUIO (PYHKIIHH.

4. WHrerpanbHOE HCUUCICHHE (DYHKUIHUU OJHOU
IIEPEMEHHOMN

4.1. IlepBooOpa3Hasi. HeonpeneneHnHslil HUHTErpal.
MeToapl UHTErPUPOBAHUSL.

4.2. OnpeneneHHbI WHTETpan. MeToIbl BBIYHC-
nenus. [Ipunoxennst onpeaeseHHOro UHTErpaa.
4.3. HecoOCTBEHHBIE HHTETPATBI.

5. IuddepennmanbHOe U UHTETPATBHOE UCUUCIIE-
HUE (QYHKIIMY HECKOJIBKUX NEPEMEHHBIX.

5.1. [lonsTre GyHKIMN HECKOIBKUX MEPEMEHHBIX.
[Tpenen u HenpepsiBHOCTD. JnuddepennupoBanue
(GYHKIIMM HECKOJbKUX mepeMeHHbIX. [lpunosxe-
HUSL.

5.2. Tlonstue kpatHOrO MHTEerpana. Haxoxnenue
MHTETpaJIoB 2 U 3 mopsiiKa.

[TpunokeHus KpaTHBIX MHTETPaJIOB.

6. luddepennmansHbie ypaBHEHUS.

6.1. OObikHOBeHHBIE au(p(epeHIInaNTbHbIE YpaB-
HEHUS MEPBOTO MOpPsAKa.

VYpaBHeHHs] BBICHIUX MOPSAKOB, JOMYyCKArOIIMe
MOHMKEHUE MOpsIIKa

6.2. Jlunelinpie nudQepeHIraIbHbe ypaBHEHUS
BBICHINX MOPsAKOB. CUCTeMBbl TUHEHHBIX TuUdde-
PEHIIMATBHBIX YPAaBHEHUN.

7. YucnoBble M (YHKIHMOHAIBHBIC PSAbL. Psabl
dypnbe.

7.1. Yucnosele paapl. [loHsATHE CXOOAUMOCTH psiaa.
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[Tpu3Haku CXOAUMOCTH.

7.2. ®yakiuoHanbHbie psafbl. [loHsTue GyHKIMO-
HAJIBHOTO psnga, obnactu cxoaumocTH. CremneH-
Hbl€ psiibl. [IpunoxkeHus cTeneHHbIX PsiioB

7.3. Psaaer Oypoe.

8. Teopust pyHKIIMM KOMIUIEKCHOTO MTEPEMEHHOTO.
8.1. MHOXeCTBO KOMIUIEKCHBIX yHcel. Dopmbl
3alMcU KOMIUIEKCHOrO uucia. Onepauuu Haj
KOMIUIEKCHBIMU YHCIIAMHU.

8.2. IlonsTHe (YHKIMU KOMIUIEKCHOTO TEPEMEH-
Horo. OnemenrtapHsie ¢pynkiuu KII.

8.3. Ilpenen, nenpepriBHOCT DKII. Anddepen-
uupoBanue u unrerpuporanue OKII.

8.4. Psaapl B KOMITJIEKCHOM TIOCKOCTH. YmMCIIOBBIC
psanel. Psang Tetinopa. Psa Jlopana. Knaccuduka-
1Sl 0OCOOBIX TOUeK. Brruer pyHKImM.

9. Teopus BEpOSITHOCTEH.

9.1. DnemeHTsl KOMOWHATOpPHKH. Pa3memieHus.
[TepecranoBku. Coueranusl.

9.2. Cayuaiinpie coObITHS. Anredpa COOBITHIA.
Teopembl CIOKEHUSI, YMHOKEHUSI BEPOSITHOCTEH.
VYcnoBHas BeposiTHOCTh. IloiHast BEpPOATHOCTD.
®opmyna bepnymiu, npubmmwkenus [lyaccona,
Jlamnaca.

9.3. Cnyuaiinple BelWYMHBI. JIMCKpETHBIE U He-
npepeiBHble CB. Psan pacnpenenenus, QyHKuus
pacnpezenenus, INIOTHOCTh pacipenencHus. Ma-
TEMaTHUYECKOEe OXKUAAHUE, AUCIIEPCHs], HadaJlbHbIE
U LEHTpaJIbHbIE MOMEHTHI. V3BECTHBIE paclipene-
neHus. 3aKkoHbl OOJIbIIMX 4YMceld. MHOromepHsble
CB.

10. DneMeHThI MaTEMaTUYECKON CTAaTUCTUKH.
10.1. T'enepanbpHas COBOKYIIHOCTb W BBIOOpKA.
Cratuctuyeckue OLIEHKM IapaMeTpoB paclpene-
neHusi. ToueyHble 1 UHTEPBAJIbHbBIE OLEHKH.

10.2. JloBepuTenbHble WHTEpPBAIbI IJIs MapaMer-
pOB HOpMaibHOro pacnpeaeneHus. [lonstue o
KPUTEPUAX NPOBEPKU CTATUCTUYECKUX THMIIOTE3.
Kputnueckass o6mnactb, ypoBE€Hb 3HAUYUMOCTH,
MoIHOCTh Kputepus. Kpurepuii cornacus ITup-
COHa.

10.3. ®yHkuMoHaNbHAS 3aBUCUMOCTh M perpec-
cusi. Kpussie perpeccuu. Bribopounsblii ko3ddu-
nueHT koppemsiuuu. OmnpeneneHue mnapaMeTpoB
JMHENHON pEerpeccuM METOJOM HaWMEHBIINX
KBaJlpaToB.

11. DnemMeHThl onepanoOHHOTO UCYUCIICHUS .

11.1. DnieMeHTHI ONEePalMOHHOTO UCYUCIICHHUS.
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b1.0.17 dusnka OIIK-1 504(14)
Henu u 3a7a4u U3y4eHUs JUCHUTLINHBI:
Ilenbr0 OCBOCHUS AUCHUILINHBI «DH3UKaA» SBIIS-
eTcst GOpMUPOBAHKE Y OOYJAIOIINXCS aJIeKBATHON
COBPEMEHHOMY YPOBHIO 3HAaHUN HAy4yHOU KapTH-
HBI MHpPa, & TAK)KE Pa3BUTHE CITIOCOOHOCTH MpPUMe-
HATH OCHOBHBIE ITOJIO)KEHHS, 3aKOHBI M METOJbI
KJIACCHYECKOH M COBPEMEHHON (H3UKH U COOT-
BETCTBYIOIIUKA (PU3MKO-MATEMATHUYECCKUIN armapar
JUTSL  PEIICHUS TEOPETUYECKHX, INPUKIAJHBIX H
MPaKTUYECKHUX 3a/1a4, BOSHUKAIOIIUX B XOJ€ MpO-
dbeccnoHaNbHOM IeATETLHOCTH.
OcHOBHBIE pa3/iejibl TUCIHIIINHBI:
1. MexaHuka.
1.1. KunemaTuka TMOCTYNATEJIbHOTO M Bpalla-
TEJILHOTO JBYKEHHS,
1.2. Jlunamuka MOCTYMATENbHOTO U BpalaTellb-
HOI'O JIBHKCHUS,
1.3. 3akOHBI COXpaHEHUsS B MEXaHUKE;
1.4. Mexaundeckue KoiaeOaHusI U BOIHEL,
1.5. PenaTuBHuCcTCKAsg MEXaHHUKA.
2. MonexynsipHasi pu3nka U TepMOJUHAMHUKA
2.1. Craructuueckass (U3MKa M MOJEKYISPHO-
KHHETUYECKas TCOPHSI,
2.2. TepmoanHAMHUKa,
2.3. ®usnKa pealbHBIX Ta30B M KUIKOCTEH.
3. DIIEKTpUUECTBO U MAarHETU3M.
3.1. DnexTpocTaTHUECKOe TOJIE;
3.2. DNEeKTPOCTaTUYECKOE T0JIEe B BEIIECTB,;
3.3. [TocTOSIHHBIH AJIEKTPHUYECKHH TOK;
3.4. MarsuTHO€ 1oJie B BAKYyM€ U B BEILIECTBE;
3.5. DnekTpoMarHuTHas HHIYKIHUS,
3.6. DmexTpuueckue KojeOaHWs M TePEeMEHHBIN
TOK.
4. BomHOBas 1 KBaHTOBAs OITHKA.
4.1. DneKTpOMarHuTHBIC BOJIHHI,
4.2. aTepdepeHIus CBeTOBBIX BOJIH,
4.3. Iudpaxius CBETOBBIX BOJIH;
4.4, KBautoBast OITHKA.
5. KBanTtoBas, atToMHas U siiepHasi pU3MKa.
5.1. KBanToBasg MexaHUKa;
5.2. ®usuka aroma;
5.3. KBaHTOBas cratuctuka u (U3HKa TBEPIOTO
Tela;
5.4. Snepnas pusuka;
5.5. du3mKa 31EMEHTApPHbIX YaCTUI[ U COBPEMEH-
Has (pu3ndecKas KapTUHA MHUPA.
b51.0.18 HaueprareibHasi reoMerpusi 1 komnbiorepHasi | OITK-4 216(6)
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rpaguka

Henun u 3aga4n u3y4eHusi AUCHUILINHBI:

Lenpro ocBoeHus aucuuiiuHel «HaueprarenbHas
TeOMETPHUsl U KOMITbIOTEpHAs rpaduka» sSBISETCS
OBJIaJICHUE CTYJEHTaMH HEOOXOIUMBIM M JOCTa-
TOYHBIM YPOBHEM NPOECCHOHATBHBIX KOMITETEH-
Ui B cooTBeTCTBUU ¢ TpeboBanusmu ®I'OC BO
no HampasieHuto (crei.): 11.03.04 Dnexkrponuka
Y HAaHORJIEKTPOHUKA

[Mpodunp (cnenmanuszanus): [IpoekTupoBanue u
MIPOrpaMMHUpPOBAHUE CUCTEM UHTEPHETA BEIICH.
[lenb oOyueHMs HauyepTaTENbHON TI€OMETPUU U
KOMIIBIOTEPHON Tpaduke - OBJaJieHHue CTyIeHTa-
MU 3HAHUSMH, YMEHMSIMH M HaBbIKaMH, HEOOXO-
JUMBIMHU ISl BBIIIOJIHEHUSI W UYTEHUS 4YepTexKel
Pa3IMYHOIO Ha3HAUEHUS U PELICHUS Ha YyepTexax
uHXeHepHo-rpaduueckux 3anad. OBraneHue uep-
TEXOM KaK CpPEICTBOM BBIPAKEHUS TEXHUYECKOU
MBICJII U KAaK MPOU3BOJICTBEHHBIM JOKYMEHTOM
OCYILIECTBIISIETCS Ha MPOTSKEHUU BCETO Ipoliecca
o0ydeHHUs B yHHUBEpPCUTETE. DTOT MpoIlecc HAUM-
HAeTCsl C M3Y4YEHMs] OCHOB HauepTaTelIbHOU Ireo-
METpUM B Kypce MHXXEHEepHOM rpaduku, a 3arem
pa3BHUBaeTCA U 3aKPEIUISIETCS B pAJe ClIelralbHbIX
JUCLUILINH, a TAK)KE MPU BBIMOJHEHUU KYPCOBBIX
paboT M AWUIJIOMHOrO MpoekTa. Takke Ienbro
U3y4eHHs] MHKEHEPHOU M KOMIbIOTEPHOM Tpadu-
KU SIBJISIETCSI OBJIQZICHUE PELICHUEM 3ajjady TeOMeT-
PHUYECKOI0 MOJEINPOBAHMS U IPUMEHEHUS WHTeE-
PaKTUBHBIX TpaUUYECKUX CHCTEM JJIsl BBIOJIHE-
HUS M peIaKTUPOBAHUS U300pakeHUH U uepTexen
(c TOMOIIBIO KOMITBIOTEPHBIX IpapUUecKUX MaKe-
TOB), TaK KaKk OJHUM U3 BHUJOB MpOodecCHOHATb-
HOU JIesITeTbHOCTH OaKantaBpa MOXKET OBbITh — IPO-
€KTHO-KOHCTPYKTOpPCKasl.

VYka3aHHas LeNb JOCTUTAETCA 3a CUET Pa3BUTHUS
MPOCTPAHCTBEHHOTO MPEACTABIEHUS CTYICHTOB,
HE00X0IMMOT0 Il U3y4eHHs OOIIEHHKEHEPHbIX
U CIIeNUalIbHBIX TEXHUYECKUX AUCLUUIUIMH U B TO-
CIIeAyIOIe MH)KEHEpHOU NesATeNbHOCTH, o0yde-
HUS TEOPETUYECKHMM OCHOBaM IPOELUPOBAHUS,
croco0aM TOCTPOEHHUsI M300paKeHUsI B COOTBET-
ctBuu co ctanaapramu ECK/I.

OcHoBHbBIE pa3e/ibl JMCIHHIIIMHbBI:

1. Pazgen 1. Buasl npoeunupoBanus. Komriekc-
HbIM yepTe:xk Monxka. [Ipsamas u nockocts. Ipo-
EKIIMOHHOE yepueHue. [loBepxHOCTH BpallleHUs U
MHOTOTpaHHUKH. MeToabpl mpeobpa3oBaHus 4ep-
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texxa. KommnbrorepHas rpaguka. Co3naHue naBY-
MEpHBIX H300paxkeHuid. TpexmepHoe MoAeIupo-
BaHUE.

1.1. Buasl npoeuupoBanus. lleHTtpanbHoe U ma-
pajuienbHOE IpoeunrpoBaHue. MeToasl mocTpoe-
HUSL 4epTeked TpexMepHbIX 00beKkToB. Kowm-
IUIEKCHBIA 4epTe’k MOHXa, ero 3aKOHOMEPHOCTH.
AOCOIIOTHBIE M OTHOCHUTEIbHBIE KOOPAMHATHI
touku. Cranmaptel ECKJ[ 'OCT. 2.301-2.307.
1.2. KommnbrotepHsie TexHomoruu. OCHOBHBIC
a5eMeHThl uHTepdeiica. Mento nporpammsl. Cos-
naHue ueprexa. KomaHapl penakTupoBaHMUS,
ylpaBiieHUs] u300pakeHreM, opopMIIeHUE yepTe-
xKa.

1.3. KommekcHbIil 4epTex NpsAMBIX M ILIOCKO-
creidl. B3anmmHoe mnosioxkeHue mnpsambix. Beimaua
rpapudeckoro 3ananus:«lIpoexkunonHoe uepuye-
Hue» [locTpoeHue no AByM H300paKeHUsIM JeTa-
JU TpeTbero. BelnosHeHHe pa3pe3oB, HAHECEHHE
pa3MepoB.

1.4, AkcoHOMeTpUYECKHE MPOEKUUU. Y CIOBUS
HarnsgHocTu. CTaHAapTHbIE aKCOHOMETPHUUYECKHE
npoekuuu. ['OCT ECKJ 2.317 - 68. Ilpsmo-
yroJibHas W30METpPHUsl, KOCOYroyibHas (pOHTaJb-
Has qumerpust. Koaddunuents uckaxenus. U3o-
OpaxeHHe MHOTOYTOJIbHUKOB, OKPY>KHOCTH, IpO-
CTOW JIETalIM B aKCOHOMETPHH.

1.5. [loBepxHocTu. KOHTYp 1 0UepK OBEPXHOCTH.
[ToBepxHOCTH BpallieHUsl, IJIaBHbIE JUHUM HA T10-
BEPXHOCTH BpallleHus (Mapajuied U MEpUIHaHbl).
Touka 1 TMHUSA HA TOBEPXHOCTH.

1.6. CeueHne MOBEpXHOCTEH BpalleHUs IJIOCKO-
CTBIO.

1.7. 3D — monenupoBanue. @opMHUpPOBAHUE TPEX-
MEpPHBIX 00BEKTOB.

1.8. BzaumHoe nepeceueHre NOBEPXHOCTEH.

1.9. MHuororpannukn. 3amganue Ha yeprexe. Ce-
YeHHE MHOTOTPaHHUKOB IIOCKOCTHIO.

1.10. Crroco0b1 ipeoOpa3oBanus uyepTexa. MeTos
BpallleHUsI U METOJ| 3aMEHbI IIJIOCKOCTEN MpOEK-
uuii. MeTpudeckue 3a1auu.

1.11. TlocTpoeHue pa3BepTOK MOBEPXHOCTEH.

2. Paznmen 2. MammHOCTPOUTEIBHOE YEpUYCHUE.
Yeprexxu anekTpudyeckux cxeMm. KommnbrorepHas
rpaduxa. CoznaHue ABYMEPHBIX H300paKEHHI.
TpexMmepHOEe MOIETUPOBAHUE.

2.1. Pe3nbOoBbie coenuHeHus. [lapameTpsl u aiie-
MEHTHI pe3bObl. CTaHAapTHBIE pe3bObl, YCIOBHBIC
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0003HaueHMs, U300pakKeHUE pe3bObl HA YepTexKax
Kpenexxnpie u3ienusi, pacueT KPEMeKHBbIX H3[e-
JIUH.

2.2. DCKU3HOE BBITIONHEHHE pPa0OuuX dYepTexei
netaneit  cOopouyHoro y3na. KoOHCTpyKTUBHBIE
ayieMeHThI. V1300pakeHe TUTIOBBIX JCTaJCH.

2.3. «COOpOUHBI YepTexk». Y CIOBHOCTH M YIIPO-
menus. [IpocrtaHoBka mosunmii. Hanecenue pas-
MepoB. CocTaBiieHre CelUpUKAIUH.

2.4. Yeprex CXEMBbl DIIEKTPUUYECKOW MPUHIUITH-
ANbHON 3JIEKTpOCHAOKEHUs. Y CIOBHbIE Tpadude-
ckue  O0O3HAYeHHS  AJIEKTPOPAINOIIEMEHTOB
(OPD) B pa3nuyHbBIX SMEKTPUUECKUX CXEMaX.

b1.0.19

HNudpopmaruka U MHPOPMALMOHHBIE TEXHOJIO-
THH

Henun u 3aga4n u3y4eHus: AUCHMUILINHBI

[lenu ocBoenust nucumiuinebl «MHpopmaTuka u
WH(POPMALIMOHHBIE TEXHOJIOTUW» COCTOSIT B TPH-
oOpereHnn oOy4aeMbIMM 3HaHMM O THpoleccax
cbopa, mepenaud, oOpaOOTKU M HAKOIUICHHUS WH-
dopmanuu, TEXHOJIOTHYECKUX M HPOrpaMMHBIX
CpeICTBaxX pealu3alMi HWH()OPMALMOHHBIX TMpO-
IIECCOB; B NMPHOOPETEHUN MPAKTUYECKUX HABBIKOB
UCIIOJIb30BAaHUSI COBPEMEHHBIX HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH IMpH peleHUH
3a1a4 Npo(eCCUOHATIBLHON NeATeNbHOCTH; B IO-
BBILICHUHM HCXOJHOTO YPOBHS BJIaJAeHHs HHGOp-
MaI[MOHHBIMH TEXHOJIOTUSMHU, JOCTUTHYTOIO Ha
npeabIayliel cTyneHu oOpa3oBaHus, U B OBJaJe-
HUU HEOOXOJIUMBIM M JIOCTATOUYHBIM YPOBHEM 00-
MIEKYJIbTYPHBIX U IPOPECCUOHATBHBIX KOMIIETEH-
uui B cooTBeTcTBUM ¢ TpeboBanusimu OI'OC BO
10 HANpaBJICHUIO «DJIEKTPOHHMKA U HaHOIJIEKTPO-
HUKa».

OcHoBHBIE pa3fe/bl IUCHUIIIHHBI:

1. O6mue Bonpocsl UHHOPMATHKH.

1.1. Texuuueckue cpelcTBa peanusanuu UHOOP-
MAaI[MOHHBIX MTPOLIECCOB.

1.2. O6mas xapakTepucTHKa mpoiecca coopa, me-
penaun, 00pabOTKH U HAKOIUIEHUSI HHPOPMAIUH.
2. CucreMHOE U MPUKIAJHOE MMPOTPaMMHOE 0Oec-
NeYeHHUE.

2.1. CoBpeMeHHBIE ONEPAIMOHHBIE CUCTEMBI IEp-
COHAJIBHBIX KOMITbIOTEPOB. CpaBHUTEIBHBIN aHa-
713, OCHOBHBIE (DYHKIINH.

2.2. IIporpamMmMHast KOH(pHUTYpaIKs BHIYUCTUTENb-
HBIX CHCTEM. CJIOM NPOTPaMMHOT0 OOECIIEUCHHUS.
[TpuknagHoe mporpaMMHoe obecrieyeHue i 3a-

OIIK-3; OIIK-
4

252(7)
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Jlay IIpeAMETHON 00JIaCTH 110 HaIPaBJIEHHUIO.

3. IlporpammHBIe CpelCTBa pean3anuu UHEHOP-
MAallMOHHBIX IIPOLIECCOB.

3.1. CpencrBa mpenacTaBieHHuss W MpPHEMbI 00pa-
OOTKH TEKCTOBOW HMH(OpPMaLUU B COBPEMEHHBIX
O(pHCHBIX MPUIIOKEHUSIX.

3.2. Ananmu3 u Busyanuzanus JaHHbiX. Cpezacra
npezcTaBieHus U o0paboTka 4YUCIOBOM HHQOP-
MalHy B OPUCHBIX MPHIIOKEHHSIX.

4. TumoBbple aNTOPUTMBI W MOJICTH PEIICHUS
NPAaKTUYECKUX 3a7ad C MCIOJIb30BAaHUEM IIpH-
KJIQJIHBIX TIPOTPaMMHBIX CPEJICTB.

4.1. ba3oBble aaropuTmbl. Mojenu pemieHus 3a-
Jlad C UCIOJIb30BaHNEM 0a30BBIX aJITOPUTMOB.

4.2. AITOpUTMBI ITOKCKA 110 KPUTEPHIO.

4.3. Penrenue 3a/1a4 ONTUMU3AIIH.

5. TenekoMMyHUKalMoHHble TexHonoruu. Cpen-
CTBA U POTPaMMHOE 00ECTICUCHHE.

5.1. CereBast Mmonens nepenaun ganHbix [ISO/OSI.
Pabora ¢ uapopmarueii B rimo0aIbHBIX CETSX.

5.2.  TenekOMMyHHUKAallUOHHbIE  TEXHOJOTHH.
CpencTBa 1 IporpaMMHOE OOecIieueHue.

6. SI3BIKM MPOrpPaMMHPOBAHUS BBHICOKOTO YPOBHSI.
TexHOIOTHH TPOTPAaMMUPOBAHUSI.

6.1. CocTaB 1 Ha3HAYEHUE KOMIIOHEHTOB CHCTEMBbI
nporpaMMmupoBanusi. GopmMbl peCTaBICHUS ajl-
roputMoB. CTpyKTypa NporpaMmsl.

6.2. TloHsiTHE O CTPYKTYPHOM MpPOTPaMMHPOBA-
HUM. Peanmu3anus TMHENHHBIX, YCIOBHBIX U LIUKIIH-
YECKHX aJITOPUTMOB.

6.3. OOBEKTHO-OPHUEHTUPOBAHHOE MPOTPAMMHUPO-
BaHue. OObEeKTHAas Mojeib npuioxeHus. Paspa-
00TKa MOJIb30BATEIILCKOTO HHTEpJeEiica.

7. OcHOBbl  WMH(OPMAIIMOHHOTO  MOJEIMPOBa-
HUs. H(OpMAIIMOHHBIE CHCTEMBI.

7.1. OcHOBBI MH()OPMALTMOHHOTO MOJAETHPOBAHUS
Nndpopmanmonnusie cuctemsl. Kiaccudukanms,
COCTaB, MEPCIEKTUBBI PA3BUTHA.

8. CpenctBa aBTOMaTU3allMd MaTEMAaTHYECKHUX
pacyeTos.

8.1. BrImosiHEHWE BBIYHCICHWH B YHCICHHOM H
CUMBOJBbHOM pexumax. llocTpoenue rpadukos
¢byHknuii. PemieHne HenMHEMHBIX ypaBHEHUH.
Pemenne cucreM JMHEHHBIX —anredpanyuecKux
YPAaBHEHUH M CHCTEM HEJIMHEHHBIX YpPaBHEHUI
Pemenne OOBIKHOBEHHBIX UG HEpEeHIINATBHBIX
YpaBHEHUU.

9. OCHOBBI 3aIUTHI HH(OPMALIHH.
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9.1. OcHOBBI 3amMTBl HUHPOPMALIMK U CBEJICHHM,
COCTaBIISIOLIUX TOCY/IAPCTBEHHYIO TalHY.
10. [ToaroToBka K 3K3aMeHy.
10.1. TloaroToBKa K 3K3aMeHY.
b1.0.20 OcHoBbI porpammupoBanus (Java Script) OIIK-1 144(4)

Henun u 3aga4n u3y4eHusi AUCHUILINHBI:
LlensiMu OCBOEHUS TUCIHUIUIMHBI (MOIYJISI) SIBJISI-
I0TCS: M3YYEHHE OCHOB BEO-IIPOrpaMMHUPOBAHUS,
HTML, CSS u JavaScript, a Takxe oOydeHue mc-
[10JIb30BAHUSI METO/IOB €CTECTBEHHBIX HayK M Ma-
TEMaTUKU JUIsL  pelIeHUs 3a1aq BeO-
IPOrpaMMHUPOBAHUS.
OcHoBHbIE pa3esibl JUCHUIITHHBI:
1. Bsexenue. OcHOBBI BEO-TIpOTpaMMHPOBAHHUS.
OcHOBBI BEO-ITPOrpaMMHUPOBAHHSL.
1.1 TlonsTue anroput™Ma MNPOrpaMMHUPOBAHUS U
KOMITBIOTEPHOU IPOTPAMMBI.
Anroput™m paboThl Opay3epa mpH 3arpy3ke JOKY-
MEHTa CO CKPHIITOM.
2. OcHOBBI s13bIKa JavaScript
2.1 IlepemeHnnbie.
Tuns! ganasix. [Ipeodpa3oBanue TUIOB.
ba3oBble omepaTopbl: MaTeMaTHYECKUE, JIOTHYE-
CKHE.
VY c10BHOE BETBIICHHUE.
[{uKbL.
DyHKIUH.
3. O0BbeKTHI
3.1 OcHoBsl 00bekTOB 1 OOIT.
Mertoasl 00BEKTA.
Konrekct "this".
[Ipororursl, HacIeIOBaHNUE.
Kiaccsr.
4. Pabota ¢ pyHKIUIMU
4.1 Pexypcus u CTek.
OcTtaro4Hble mapaMeTphl U ONepaTop pacuupe-
HUSL.
3aMbIKaHUE.
I'mobGanbHBIN 0OBEKT.
[Tnanuposanwue: setTimeout u setinterval.
Mertongr call, apply, bind.
[IpuBsizka KOHTEKCTa K QYHKIUU.
Crpenoynble QyHKIUH.
5. ACHHXPOHHBIN KOJ
5.1 Beenenue: KonO3K-QyHKITUH.
ITpomucel, async/await.
CoOBITUIHHBIN IIMKII: MUKPO33/1a4 U MaKpo3a-
Jlauu.
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O6paboTka OMmKOOK.

b1.0.21

TeopeTnueckne 0CHOBBI 3JIEKTPOTEXHUKH
Henau u 3a7a4u M3y4YeHUs1 IMCUMILINHBI:

Kypc «Teopernueckue OCHOBBI AJIEKTPOTEXHHUKID)
(TOD) sBnsercs 6a30BOil oOMmIETIPOGECCHOHATD-
HOM MCUUIUIMHON HanpaBieHUs «DJIEKTPOHUKA U
HAHORJIEKTPOHUKAY. L{enpt0 TUCHUIIINHEI SBISET-
Csl TEOpeTHYecKas M IPAKTHUYECKas IOArOTOBKA
OakanaBpoB B 00JacTU JIEKTPOMArHUTHBIX SIBJIE-
HUM, METOJOB aHalM3a M pacyera JUHEHHBIX U
HEJIMHEHHBIX AJIEKTPUYECKUX LIENel, OCHOB 3KC-
NEePUMEHTAIbHBIX METOAOB, IPUMEHSEMbIX B 00-
JIACTH JIEKTPOTEXHUKHU U JIEKTPOHUKHU.

B kxypce TOD u3yuarorcs OCHOBHBIE MOJIOXKEHUS U
3aKOHBI TEOPUM DJIEKTPUUYECKUX U 3JIEKTPOHHBIX
Lelel, MAarHUTHBIX LeNed, 3JEKTPOMAarHUTHOIO
nosst. M3ydeHwe HaHHBIX pa3fenoB MO3BOJISIET
pelaTh AEKTPOTEXHUYECKHUE 3a1a4U U OOBSICHSITD
pa3HoOOpa3Hble AIEKTPOMArHUTHBIC SIBICHUS B
AIIEKTPOTEXHUYECKUX M 3JIEKTPOHHBIX YCTPOMCT-
BaX.

OcHoBHbBIE pa3je/bl IMCHUIIITHHBI:

1.1. OcHOBHBIE NOHATUS U 3aKOHBI TEOPUM DJIEK-
TPUYECKUX LEE.

1.2. AHanu3 neneil HOCTOSHHOIO TOKA.

1.3. Ananu3 uene npu CUHYCOMIalbHBIX BO3/EH-
CTBUSX.

1.4. Tpexdasznbie uenu

1.5. AHanu3 nene mpu BO3JIEHCTBUU CHUTHAJIOB
npou3BOJIbHOW (popmbl. CHeKTpaabHBIH METOJ
aHaau3a IereH.

1.6. OcCHOBBI TEOpUU  YETHIPEXIOJIOCHUKOB,
(GMIBTPOB.

1.7. MeTonpl aHaM3a MEPEXOAHBIX MPOLECCOB B
JUHENHBIX LENAX ¢ COCPEIOTOYEHHBIMU MapaMeT-
pamu.

1.8. AHanu3 u pacueT HEIMHENHBIX U MAarHUTHBIX
LEIeH.

1.9. Dx3amMeH.

OIIK-1
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b1.0.22

OcHoBbI  00pa0OTKM  JKCIEPUMEHTAJBHBIX
JAAHHBIX

Heﬂl/l U 3aJa4Y4 U3y4YCHUA JUCHUILIMHBI:

[lenpto ocBoeHMst TUCHMILIMHBI «OCHOBBI 00Opa-
00TKH OKCIICPUMCHTAJIBHBIX JAHHBIX» ABJIACTCA
BOCIIUTaHHE M Pa3BUTHE Y 00YyYaIOUIMXCS YMEHUN
U 3HaHWH, HEOOXOAMMBIX AJIs aHaJIU3a JKCIEepH-
MCHTAJIBbHBIX JAaHHBIX W COCTABJICHHUA 000CHOBAH-
HBIX BBIBOJIOB I10 €TI0 PE3yJIbTaTaAM.

OIlIK-2
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OcHoBHbIE pa3esibl JUCHUIITHHBI:

1. O0ume cBeneHus 00 SIKCIIEPUMEHTE

1.1. [TousTusa ¥ onpeneneHus AUCHUIIUHBL. Ciy-
yaiiHasg BeJIMYMHA, COOBITHE, HAOIIOICHHME, BbI-
0opKa, reHepaibHasi COBOKYITHOCTb, BEPOSTHOCTbD.
1.2. Tunsl ciny4aliHbIX BEJIWYMH, TUIIBI U KJIacCH-
¢ukanus coObITHIA, OLIEHKH BEpPOSITHOCTEH Ha-
OJIroIcHUS CITy4alHOM BETMYHUHBI.

1.3. BeposTHOCTH HE3aBUCUMBIX COOBITHUN. brHO-
MUHaJIbHOE pacIpeieIeHHeE.

1.4. BeposiTHOCTH 3aBUCHUMBIX COOBITHIH (YCIOB-
HbIE BEPOATHOCTH). JlepeBo perieHn.

1.5. HenpepbiBHBIE ciiyyaliHble BeTUYUHBL. ['ucTo-
rpamMMa pacnpeneneHus. @OyHKIUS IIOTHOCTH
pacmpezieieHus: BEpOATHOCTH. BeposTHOCTh Ha-
OJIFOZICHUST HENTPEPHIBHOM CITy4ailHOM BEJIMYUHBI.
1.6. LenTp, pazdpoc pacupeneneHus U ux OleHKH.
1.7. TeopeMbl W MaTreMaTH4YEeCKOM OXUJIAHUU WU
reHepaTbHON AUCIIEPCHH.

1.8. [loBepuTenbHOE OLIEHUBAHUE MApaMETPOB Te-
HepasibHOM coBOKynHocTH. Craructuka Crblo-
JleHTa, cratuctuka I[lupcona.

1.9. IlpoBepka rHIOTE3bl O PAaBEHCTBE MaTEMaTH-
YecKOro okuaaHus koHcrante. [IpoBepka rumnore-
36l O PaBEHCTBE IBYX MaTEeMaTHYECKHX OXKHJa-
HUM.

1.10. Uckmrouenne ommOOYHBIX H3MEpeHui. 3a-
MOJIHEHUE MPOMYIICHHBIX JTaHHBIX.

2. KoppensuuoHHbI aHanu3

2.1. TlonsiTue KO3PPUIIEHTA KOPPETSIIIH.

2.2. ArtokoppensuvonHas ¢ynkuus. [lTouck me-
pHOAa CUTHAla MO ABTOKOPPENSALMOHHOM (hyHK-
1007078

2.3. Bzaumnas xoppensiuuonHas GyHnkus. [Touck
cABura no (ase Mexay CUrHaJaMHu MO KOoppens-
MoHHOW ¢yHKuuu. OrmpenesneHne WHEPLUUOHHO-
CTH 00BEKTa 110 KOPPEIALUOHHON (QYHKIUH.

3. Perpeccuonnslii aHanus

3.1. Ilomsatue nuHMM perpeccun. Meron Hau-
MEHBIINX KBaJIPaTOB.

3.2. Tlepexon x HOBOMY 0Oa3ucy. HopmupoBanue
IIapaMeTPOB YPaBHEHUS PETPECCHUM.

3.3. Ompenenenne Ko3(pPUIMEHTOB ypaBHEHUS
perpeccu B COOTBETCTBMM C METOJIOM HaUMEHb-
HIMX KBaJIpaToB.

3.4. Ananu3 pe3yibTaTroB pacuéra Kod(pQuIreH-
TOB ypaBHEHUs perpeccuu. VckiroueHue He3Ha-
YUMbIX KOMIIOHEHT, ONPEJEIECHNE aJeKBAaTHOCTH,
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paboTOCIIOCOOHOCTH ypaBHECHHS.

4. JlucriepCHOHHBIN aHAINU3

4.1. Cytb nucnepcroHHOro a”anusa. [Ipeamnoceui-
KM K JUCTIEPCUOHHOMY aHanmu3y. OgHodakTOpHBIN
JTUCIICPCUOHHBIN aHan3.

4.2. IByx(paKTOPHBII TUCTIEPCHOHHBIN aHAIH3.

5. DKcriepuMEHTANIbHBIE METO/IbI TOMCKA ONTHUMY-
Ma

5.1. O6mme cBeneHUss 00 HKCIEPUMEHTAIBHBIX
METOMaX TIOMCKa OHKCTpeMyMa (QYHKIHH LEJH.
O6nacTu npuMeHeHusl.

5.2. Merong NAMHEWHOrO IOMCKa JKCTpeMyMa

byHKIHH.
5.3. I'pagMeHTHBII METOJ MOHCKAa AKCTpeMyMma

GbyHKIHH.

5.4. MeTo KpyTOro BOCXOJIEHHS (CIycka) Yui-
coHa-bokca.

5.5. CUMIUIEKCHBIII METOJ IOMCKa SKCTpeMyMma

GbyHKIHH.
5.6. Merox ciydallHOTO IIOMCKa OJKCTpeMyMma

byHKIHIH.

6. DKCIIePTHBIN aHAIN3

6.1. O6mue cBeneHus 00 HKCIEPTHOM aHAIU3E.
O6siacTi NpUMEHEHUsI.

6.2. Onpenenenyie cOraacOBaHHOCTH MHEHHH JKC-
neproB. Koapounuentsr koppensiuuu CrnupmaHa
u Pannana.

7. 3auér.

7.1 .3auéTHO€ 3aHsATHE.

b1.0.23

OcHOBBI MHTEPHET Bellei
Henan n 3a1a4u M3y4eHUs IMCUMILINHBI:

[lenbro TUCHUIUIMHBI SBJISETCS OBJIAJICHHUE
CTyIEHTaMH HEOOXOJUMBIM M  JOCTATOYHBIM
YpOBHEM MPOeCCHOHATHHBIX KOMIIETEHIIUNA B CO-
orBercTBUM ¢ TpeboBanusimu ®I'OC BO no Ha-
npasiiennto moaroroBku 11.03.04 «DnekTponunka
U HAHOMJIEKTPOHHKA», HampaBneHHOCTH (TIpo-
¢unb) IlpoexkTupoBaHue M IPOrpaMMHUPOBAHUE
cucrem MHTEepHETA BELIEH.

JlaTe cTyneHTam mpeacTaBiieHne o0 oc-
HOBHBIX TexHojorusx HWHTepHeTa Bellel, Mpu-
BUTH CTYJICHTaM HAaBBIKH HCCIIEIOBATEIBCKOMN pa-
00ThI, TPENoarampIIeil caMOCTOATEIbHOE H3Y-
YeHUE JTOKYMEHTAIlMH, CHEIU(DPUUECKUX HHCTPY-
MEHTOB M MPOTPaMMHBIX CPEJCTB, MO3BOJISIOLIUX
WCIOJIb30BaTh TexHoysoruu MHTepHera Belied B
IIPOEKTHOM NEATEIBHOCTH.

OcHOBHBIE pa3jie/ibl AUCHUIIJIMHBI:

OIlK-1
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1. OcHoBbI IHTEpHETA BEIICH.

1.1 Benenue, 6a30Bble MPUHIMIIBI, CTAHAAPTEHI,
apxutekrypa loT. Web Bemieit WoT. Koruurtus-
Heiii Unrtepuer Bemeit CloT. CrnocoOsl B3auMo-
neiicTBus ¢ uHTepHeT-Bemamu. Konuenmus

10T u cocraBnsitonue ee TexHosoruu. B3zanmo-
nerictBue 0T ¢ mepcrneKTUBHBIMU HWH()OKOMMY-
HUKAIIMOHHBIMU  TE€XHOJOTUsIMU. HampasieHnus
npakTudeckoro npumeHeHus 10T. MiHTepHeT HaHO
BEILEH.

1.2 OOuue cBeAcHUs O PaaMOYaCTOTHOW HJCH-
tudukanuu RFID, MmeTku, cauteiBaromniye

YCTpPOMCTBA, CTaHIAPTHI, COBPEMEHHON COCTOS-
HUE U MEePCIICKTUBBI PA3BUTHSI, 00JIACTH MIPUMCHE-
HUSL.

1.3 OcHOBHBIC TOHSTHS W TPUHIMIIBI CEHCOP-
HBIX ceTeil. ba3oBas apXUTEKTypa, Y37bl, CIIOCOOBI
nepeau JaHHBIX, TPOTOKOJIBI U TEXHOJIOTHHU Tie-
penaun qaHHbix B BCC. TunoBbie apXUTEKTYpHI U
TOTIOJIOTUH, PEXKUMBI PabOTHI, MPOTOKOJIBI Map-
mpytuzanun bCC. Mobunsasie BCC. Comnpsixe-
Hue BCC ¢ cerssmu o6mero mosb3oBanus. [Ipo-
onemsl peanuzaiuu bCC, snekTponuTaHue y3jioB
ot BHemHei cpeasl. BCC u MHTepHer Bewei.

1.4 MexmammHHbIe KOMMYHHKAIUu M2M

OO0mue mpuHOMIG, craHgaptu3amus M2M.
Kommynukaruu manoro paguyca neiictsust NFC.
[Tpombitnennple cetn ans peanu3amuu  M2M.
CoBpeMEeHHOE COCTOSIHUE U MEePCTIEKTUBBI
npumeHerns M2M.

1.5 CranaapTsl ¥ MPOTOKOJIBI NIEpeiayll JaHHBIX B
loT.

Krnaccudukanus TeXHOJIOTHH Mepeiadnl JaHHBIX B
loT. Cranmapts! IEEE 802.15.4,

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

cTangapTos 15.

1.6 TlpakTtuueckas peanuzauus 10T,

«YMHas I1aHeTay, «Y MHBIUA 10M», «YMHas dHep-
TUsD», «YMHBIN TPAHCIIOPT», «Y MHOE
MIPOU3BOJICTBO», «YMHas MEIUIMHAY, «YMHas
YKU3HB» U IPYTHE TPOCKTEHI.

b1.0.24

AJITOPUTMBI NPOrPAMMHPOBAHUS U CTPYKTY-
PbI JaHHBIX

Henun u 3a7a4u U3y4eHUs1 AUCHHUILIMHBI:

Ilenp mpenonaBaHus AUCLUIUIMHBI — O3HAKOMIIE-
HUE CTYJAEHTOB C OCHOBHBIMU YacCTO HCIOJIb3Yye-

OIIK-5
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MBIMH QJIFOPUTMaMH B IPOLIECCE MPAKTHYECKOTO
pemeHus 3agad Ha OBM u npuBuTHE HaBBIKOB
3¢ (EeKTUBHOIO IPOrPAMMUPOBAHMSL.
A TakkKe NOJY4YHTh TEOPETHYECKHE 3HAHHS H
IPAaKTUYECKHE HABBIKU B CIEAYIOIIUX OOJIACTIX:
METOABI Pa3paboTKu 3(PPEKTUBHBIX AITOPUTMOB,
COPTUPOBKA U MOMCK, aIrOPUTMbI Ha rpadax, Ko-
IupoBaHue HH(pOpMaIuK 1 mudpoBaHUe.
OcHoBHBIE pa3/ieJibl JMCUUIIIMHBI:
1. Metoasl pa3paboTku 3(PPEKTUBHBIX aJTO-
PUTMOB.
2. CTpyKTypbl 1aHHBIX.
3. CopTHUpOBKa U MOUCK.
DJeMeHTHl Teopurd MHPOPMALUU U KpHUII-
torpaduun
5. PexkypcuBHBIEC alTOPUTMBEI.
6. AJropuTMbl Ha rpadax
7. DIEMEHTHI TEOPHH MPUHATHS PEIICHHUHA

b1.0.25

OCHOBBI NPOEKTHPOBAHUS JIEKTPOHHOH KOM-
INOHEHTHOM 0a3bI

Henun u 3aga4n u3y4eHus: AUCHUIINHBI:
[ensimu ocBoeHUs TUCUUIUIMHBI «OCHOBBI IPOEK-
TUPOBAHUS BJIEKTPOHHOW KOMIIOHEHTHOH 0a3bl»
ABIIIIOTCS W3Y4YEHHE COBPEMEHHBIX METOJIOB H
MapLIpyTOB MPOEKTUPOBAHUS DJIEKTPOHHOU KOM-
NOHEHTHOH 0a3bl, CPE/ICTB U CIIOCOOOB aBTOMATH-
3alMH1 Mpoliecca MPOeKTUPOBAHUS.

OcHoBHBIC pa3fesbl JUCHUIIIHHBI:

1. OCHOBBI IPOEKTUPOBAHHUS.

1.1. CoBpemeHHast HJIEKTPOHHAs] KOMIIOHEHTHas
6a3a. Kimaccuduxanus. O6macte IpUMEHEHUS.

1.2. IIpoexkTupoBaHHE 3JIEKTPOHHONM KOMIIOHEHT-
HOM 0a3bl: OCHOBHBIE 3Tallbl U YPOBHH IPOEKTH-
pPOBaHML.

1.3. Cucrembl aBTOMaTU3UPOBAHHOTO MPOEKTHPO-
Banust (CAIIP). O630p CAIIP nmnst pa3indHbIX
YPOBHEW MPOEKTUPOBAHUS. SI3BIKM ONMUCAHUS all-
naparypsl HDL. CkBo3HOEe mpoeKkTHpoBaHHE
nugposbix ycrpoiicts Ha ocHose [TJIMC B CAIIP
ISE WebPACK Xilinx.

2. MonenupoBaHue.

2.1. Buapl MonenupoBaHus U TUIBI MOJEIEH Ha
pa3IMyYHBbIX 3Tanax MpoekTupoBaHus. Mcmoms3o-
Banne VHLD- u SPICE-moneneii. MoaenupoBa-
HUE paboThl MUGPPOBBIX YCTPOMCTB C MOMOIIBIO
BcTpoeHHoro B CAIIP ISE WebPACK cumynsaro-
pa Isim.

OIIK-1; TTK-1
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2.2 Pa3paboTka MpoeKTHON nokymeHTanuu. KoH-
¢urypuposanue [IJIMC ¢ moMompi0 BCTpOSHHOMH
B CAIIP ISE WebPACK mnporpammer Impact.
TectupoBanue r1oTOBBIX  ycTpoicTB. JTAG-
uHTepderic.

b1.0.26

MarepuaJbl U 3JIEeMEHTbI 3JIeKTPOHHOUM TEeXHHU-
KH

Henn u 3a5a4n U3y4eHUusi AUCHHUILIMHBI:
[lensiMu OCBOEHMSI AUCLUIUIMHBI (MOIyJsl) Mare-
pHaJIbl U DJIEMEHTHI JIEKTPOHHOM TEXHUKH SIBIIS-
I0TCSI: TIPUOOPETEHHE CTYACHTOM CIIOCOOHOCTEM
MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUHBIX JUCHUIUIMH B TPOQPECCHOHATIBHON Jes-
TEJIbHOCTH; BBINOJIHATH PACU€T U IPOCKTUPOBAHUE
AJIEKTPOHHBIX MPUOOPOB, CXEM U YCTPONCTB pas-
JUYHOTO (PYHKIMOHAJIBHOIO HAa3HAYEHHs B COOT-
BETCTBUU C TEXHUYECKHUM 3a/JaHHUEM; BBIIOJIHATH
paboThI 10 TEXHOJIOTNYECKOH MOATOTOBKE MPOU3-
BOJCTBA MAaTEpHalOB M W3JEIUM 3IIEKTPOHHOMU
TEXHUKHU; YYUTHIBATh COBPEMEHHBIE TEHICHIINU
pPa3BUTUS SJIEKTPOHUKU, HU3MEPUTEIBHOW U BBI-
YUCIUTENbHON TEXHUKH, MH(OPMAIIMOHHBIX TEX-
HOJIOTUH B CBOEW Mpo(eCCUOHATBHON JesITeNbHO-
CTH; HaJIa)KUBaTh, MCIIBITHIBATh, IPOBEPATH pabdo-
TOCIIOCOOHOCTh HM3MEPUTEIBHOT0, JUATHOCTHYE-
CKOT0, TEXHOJOIMYECKOro O0OpYyAOBaHUs, UC-
MOJIb3YEMOTO JJIsl PEeIICHUs] Pa3JIMYHBbIX Hay4yHO-
TEXHUUYECKHUX, TEXHOJOTMYECKMX M IPOU3BOJCT-
BEHHBIX 3a/1a4 B 00JIaCTH AJIEKTPOHUKU M HaHO-
DIIEKTPOHUKH.

OcHoBHbBIE pa3e/ibl IMCHUIIITHHBI:

1 Paznen 1. Brenenue.

1.1. Ilenun u 3amaun Kypca, €ro MECTO B psIAy Ipy-
I'UX JTUCHMIUIMH U €ro pojib B (JOPMUPOBAHUU WH-
JKEHepa JIEKTPOHHON TEXHUKH.

1.2. Ponp marepuasioB M MaTepUalOBEICHUS B
pPa3BUTHUU DJIEKTPOHHBIX U MHMKPOAIEKTPOHHBIX
npubOpOB.

1.3. OCHOBHBIE OHATHS U OIIPEEIICHHUS.

1.4 Knaccudukanuss marepuaioB M 3JIEMEHTOB
3JIEKTPOHHOU TEXHHUKH.

1.5.3HaueHne >IEKTPUUYECKUX, MAarHUTHBIX, TEI-
JIOBBIX, MEXaHUYECKUX M APYTUX CBOICTB MaTe-
pHaJIOB U KOMIIOHEHTOB IIPH CO3/IaHUU BBICOKOKa-
YECTBEHHOM 3JIEKTPOHHOW anmnapaTyphl.

2. Paznen 2. [IpoBOJHUKOBBIE U PE3UCTUBHBIE Ma-
TEPHUAJIBI.

OIIK-1; IIK-1
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2.1. Omnpenenenue u KiaacCUUKAIUS MTPOBOJIHH-
koB. CBOICTBa MPOBOJIHUKOB. VX cTpyKTYypa.

2.2. Marepuayibl BBICOKOW TPOBOAUMOCTH. Tyro-
IUIaBKue W Onaropojansie Metauibl. CrijiaBbl BbI-
COKOI'O COIIPOTHBIICHHUS.

2.3. 3penus u3 METaJLIMYECKUX IIPOBOIHUKOB.
2.4. Pe3uctuBHBIE MaTrepuaibl, TpeOOBaHMS,
HpeIbABIsieMble K HUM, KJaccu(UKalus U Xapak-
tepuctuku Knaccudukanus pe3ucTopoB, TUIBI U
apaMmeTpsbl.

2.5. Ilpunou u ¢uitockl, X Ha3HAYEHUE U KJIACCH-
dukanus.

3. Paznen 3. JIudnexTpuky U MaTepHabl Uil KOH-
JIEHCATOPOB.

3.1. ®dusnyeckue Npouecch B AUIIEKTPUKAX U HX
cBoiictBa. [lapameTpsl mossgpuzanuu U UX 3aBU-
CHUMOCTb OT TE€MIIepaTypbl U YaCTOTHI.

3.2. Knaccudukanusi KOHIEHCATOPOB, OCHOBHBIC
napaMeTpbl U XapaKTepUCTHKH, KOHCTPYKTUBHbBIC
0COOEHHOCTH U 00J1aCTh IPUMEHEHUS.
3.3.KonaeHncaropsl MHTErPAJIbHBIX MHUKPOCXEM H
MUKPOCOOPOK.

4. Pasgen 4. [TomynpoBOTHUKOBBIE MaTEPHAIIBI.
4.1. ®usnyeckue npouecchl B MOIYINPOBOJHUKAX,
CBOMCTBA M XapaKTEPUCTUKH IOTYIPOBOJAHHUKO-
BbIX MaTEpUaJIOB.

4.2. CoOCTBEHHBIE U MPUMECHBIE TOTYIPOBOIHU-
KM, OCHOBHBIE U HE OCHOBHBIE HOCUTENIH 3apsja.
TemnepaTypHasi 3aBUCUMOCTb YAEIBHOTO COIpPO-
TUBJICHUS TOJIYIPOBOAHHUKOB.

4.3. Knaccuduxkaius noIxynpoBOJHUKOBBIX MaTe-
puasioB. IIpocTele MOMYyNpPOBOJHUKH: TepMaHUil,
KpeMHHI. VX CBONCTBA, TEXHOJIOTUS MOJYyYEHUS
MOHOKPHUCTAJIJINYECKOIO KPEMHHUS.

4.4, CnoxHble TONynpoBogHUKH. CTekIoo0pas-
HbIe U aMOp(HbIE TOTYIPOBOJIHUKUA. MeTOIbI 110-
Jy4eHUS TUJPOTEeHU3UPOBAHHOTO  amMoOp¢HOro
KPEMHHS, 00JIaCTh MPUMEHEHHS.

5. Paznen 5.MaruutHble MaTepHaIbl.

5.1. ®usnueckue Mpoueccopbl B MarHUTHBIX Ma-
Tepuanax W uX cBoiicTBax. Knaccudukanus se-
IIECTB 10 MAarHUTHBIM cBoiicTBaM. Crarucrude-
CKH€ U TUHAMHUYECKHE XapaKTEepPUCTUKU MarHUT-
HBIX MaTepUaJIOB.

5.2. Metoapl CHATHS XapaKTEPUCTUK MarHUTHBIX
MaTepuaioB. Buapl MarHUTHBIX MaTepUalloB H
00J1aCTh WX IPUMCHECHHUSI.

5.3. KOMIIOHEHTHI EKTPOHHBIX LIENIENH C MarHUT-
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HbIMU MaTepuaiaMu. CHIIOBBIE M COTJIACYIOIIME
Tparncopmaropsl. KaTymiku WHAYKTUBHOCTH H
npoccend. KOHCTpyKIMM MarHUTHBIX CEpJCYHH-
KOB, MX MapaMeTpbl U XapaKTEPUCTHUKU, PacyeT
3JIEKTPOMArHUTHBIX YCTPOMCTB.

5.4. MaruuTHbIC JICHTH U JUCKH, UX HCIIOJIb30Ba-
HHE B Ka4eCTBE HOCUTENEH nH(OpMaIuu.

5.5. MeTobl NOJIy4eHHs] MarHUTHBIX KPUCTAJIOB
Y IJICHOK.

6. 3aKroueHue.

b1.0.27

S3bIKM NPOEKTHPOBAHUS BCTPAUBAaeMbIX CHC-
TeM

Lesn 1 3a7aun U3y4eHUs JMCHUIIIMHBI:

Llenpl0 MUCHMIUIMHBI SIBISIETCS OCBOSHHE TMpHE-
MOB IpOrpaMMupoBaHus Ha s3bike C IpHUMEHH-
TEJIBHO K MHKpPOKOHTpOJIJIEpaM, B YacTHOCTH K
MuKpokoHTposuiepam ¢pupmel ST Microelectroincs
C IIpUMEHEHUEeM OMOIMOTEeKH CTaHAAPTHBIX Apail-
BepoB nepugepun. B kauectBe cpeapl pazpaboTku
ucnone3yercs Oecriatnas IDE CooCox Bepcun
1.7.8 u xommunsatop B cocrae GNU Arm
Embedded Toolchain.

OcHoOBHBIE pa3/ieJibl JUCHUIIIMHBI:

1. Hactpoiika cpeasl mporpaMMUpOBaHuUs
CooCox. Co3nanue paboueil 061acT IPOEKTOB U
MIPOEKTAa MPOrPaMMEI.

2. Cunrakcuc s3pika C

3. CranpmaptHas OnOIMOTEKa ApaiiBepoB mepu-
(bepuitHbIX ycTpOHCTB KOHTpoJuiepoB STM

OIIK-5; TIK-1
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b1.0.28

1.1 OcHoBbl 1IMGPOBOH 31eKTpOHUKH . Jloruue-
ckue nudpoBblie ycTpoiicTBa Ha U(PPOBBIX UHTE-
rpanbHbIX cxemax. OCHOBHBIE JIOTMYECKHE DJle-
MEHTbl. MUHHUMH3AIUSA JIOTHYECKUX (DYHKITHIA.
CuHTe3 KOMOMHALIMOHHBIX JIOTHYECKUX CXEM

1.2 KoMOWHAIIMOHHBIE JIOTHYECKUE CXEMBI.

2.1. Jemm¢paropsl. JluHeiiHble, MaTpUYHBIE,
nupaMujanbHble  aemudparopsl. HapamuBanue
pazpsanocT. Tunossie UMC aemmdpaTopos.

2.2. lludparopsr. [IpuopureTHsie U HENPUOPH-
TeTHble mM@paTopsl. [IpeobpazoBarenu KoaOB.
KackanupoBanue mmudparopoB. Tumnoeie UMC
mudpaTopos.

2.3. MynpTumiekcopsl. [IpHHINTIBI TOCTPOCHUSI.
KackanupoBaHnue MyJIbTUIIIIEKCOPOB. THIIOBBIE
NMC MyabTHUILIEKCOPOB.

2.4. Jlemynbruruiekcopsl. [lpuHnumns! moctpoe-
Hus.  KackaaupoBaHue  1€MyJbTHILICKCOPOB.

OIIK-1; TTK-1
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MyJbTUILIEKCOPBI-IEMYIIBTUILIIEKCOPBI,  KIHOYH.
Tunossle UMC neMynbTUILIIEKCOPOB.

2.5. lludpoBeie KOMMapaToOpsl U CXEMbI PaBHO-
3HayHOCTU KOAOB. IIpumHuunsl nmocrpoenus. Kac-
KaaupoBaHue kommapaTtopoB. Tumnossie HMMC
KOMIIapaToOpOB.

1.3 Ludpossie nocienoBaTeIbHbIE aBTOMATHI

3.1. Tpurrepsl u TpurrepHsie ycrporcrsa. Tpur-
repol R-S tuna. Tpurrepsl R-tumna. Tpurrepsr S-
tuna. Tpurrepst E-tunma. Tpurreper D-tuna.
Tpurrepsr T-tuma. Tpurrepsr J-K -tuma. Tpur-
repHbIC YCTPOMCTBA MHOIOTAaKTHOI'O JIEUCTBUS.
OnHOTaKTHBIE TPUITEPHBIE YCTpOMCT-Ba. Turo-
Bbie UMC tpurrepos.

3.2. Peructpsl. Ilapamnensubie peructpsl. Ilo-
clefoBaTeNbHble (CABUTAlOIIME) peructpsl. Peru-
CTPBl C HapajlyIeIbHO—IIOCIEI0BATEIbHON 3aIu-
cpi0 uHpopManuu. PeBepcuBHBIE CcABHUTraroNIye
peructpbl. CriocoObl CYUTHIBAHUS UHPOPMAIHH C
perucT-poB. BhINOJHEHUE JTOTHYECKUX OINEpaluid
Ha peructpax. Tunossie UMC peruct-pos.

3.3. Cuerunku. CYETYMKH Ha CYETHBIX TPHITE-
pax. Cuetunku ¢ nepeHocom. CueT4uku ¢ KOMOu-
HUPOBAHHBIMH CBS3SIMH. PeBepcHBHbBIE CUETUUKH
Ha CcueTHBIX Tpurrepax. CYeTUMKH € IMPOU3BOJIb-
HBIM K03 puieHToM cyera. CXeMbl CYETUUKOB C
IIPOU3BOJIBHBIM TNOpSAKOM cuera. Chsuraromue
cuetun-ku. Tumosie UMC cueTyuKoB.

1.4 OcHoBBI TeopuM aBTOMAaToOB. AOCTPaKTHBIN
aBromar. [lpuHiunel pabotel. CrocoObl omuca-
Hua. ABroMatel Munu u Mypa. CtpyktypHas op-
raHU3alus I0CIEI0BaTEIbHOCTHBIX ABTOMATOB

1.5 Cymmaropsl.

Opnopaszpsaaable  cymmaropsl.  [lapannenbHbie
MHOTOpa3psIHble cyMMaTopbl. CxeMbl (Gopmupo-
BaHus nepeHoca. CyMMaTopbl — BEIUUTATENN

1.6 UMyIibCcHBIE YCTPOHCTBA.

VYceTpoiicTBa BBIAENIEHUS OJUHOYHOTO HMITYJIbCA.
VYcerpoiicTBa BbIIEIEHHUS (QPOHTOB. YCTpOMCTBA
pacIlupeHys U YKOpPauMBAaHUS HMITYJIbCOB. YCT-
poiicTBa 3aaepKku cuUrHaIOB. CxeMbl (HopMuUpO-
BaHMSI OJUHOYHOI'O UMITYJIbCA U MAKETa UMITYJb-
coB. OnHoBHOpaTOphl. UMIyIbCHBIE T€HEPATOPHI

b1.0.29

PacnpenesieHHble ceTu nepeaavyu JaHHbBIX
Lenu u 3aga4n U3y4YeHUs: JUCHUILINHBI:
Lenbio n3ydeHus JUCHUILTUHBI SABISETCS:
- U3Yy4YCHHE CTYJIEHTaMHU TEOPETHUYECKUX
OCHOB TIOCTPOEHHUS M OpraHu3anuu (QpyHKIHOHH-

OIIK-4; TIK-4;
[IK-5

144(4)
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pPOBaHUSI MEPCOHANTBHBIX KOMIIBIOTEPOB, UX MpPO-
IrPaMMHOT0 00ecrieyeHusl U croco0OB OpraHu3a-
MU TEJICKOMMYHUKALIUNA, a Takke CIOCOOOB HUX
3 PEKTUBHOTO MPUMEHEHHS ISl PEHICHUs WH-
dbopMamoHHbBIX 3a/1a4

1.2. V3ydenue AMCUMIUIMHBI CIIOCOOCTBY-
€T PeUICHHUIO CIEeIYIOMMX 3a/lad MpOopeCcCHOHATb-
HOM JESTEIBHOCTHU:

- o0yueHue oOmMM mpUHIUIAM (YHK-
LIMOHUPOBAHUSI KOMITBIOTEPHBIX CUCTEM M CETEBO-
ro 000pyAOBaHUS.

- OBJIQJICHUE METOJAMU HCIOJIb30BaHUs
anmapaTHbIX ¥ MPOTPAMMHBIE CPEICTBA BBIUMCIIH-
TEIbHBIX CHUCTEM M CHCTEM TEJIEKOMMYHUKAIUM
IpPU PEUICHUH M U3yY€HUU OCHOB KOHCTPYHPOBa-
HUSL U KPUTEPHEB PaOOTOCIIOCOOHOCTH BBIYHMCIIH-
TEIbHBIX CUCTEM U CHCTEM TEJIEKOMMYHHUKAIUH.

- (opmMupoBaHUE BIAJECHUS MCIIOIb30BaA-
HUS CTaHJAPTOB, TEXHUYECKON CIIPAaBOYHOM JUTe-
paTtypsl 1 COBPEMEHHOM BBIYMCIUTEIbHON TEXHHU-
KH.

- cucTeMaTu3allus U paclIMpeHue 3HaHUM MpHe-
MOB U METOJOB paboTel ¢ HHGPOPMALMOHHO-
KOMMYHHUKAIIHOHHBIMU TEXHOJIOTHUSMH, TIOATOTOB-
Ka K UX OCO3HAHHOMY HCIIOJIb30BaHMIO IIPH peLIe-
HUU Pa3IMYHOrO BUJA MPUKIIAJAHBIX 3a/1a4
OcHoOBHBIE pa3/ieJibl JUCHUIIIMHBI:

1. OcuoBsl nocTpoenus cereii 9BM

2. JlokanpHbIe ceTn DBM

3. O0benHEHNE CeTei Ha OCHOBE TIPOTOKOJIOB
CETEBOTO U TPAHCIIOPTHOI'O YPOBHEN

4. CeteBble CITyKObI U ONEpallMOHHBIE CUCTEMBbI

5. TexHoOrHs KOMMYTAIlMH B JIOKAJIBHBIX CETIX
3BM

6. OCHOBBI TIepeTavYn JUCKPETHBIX JTaHHBIX

7. 'moGanbuble ceTn DBM

8. OCHOBBI OpraHU3aIUK KOPIIOPATUBHBIX CETEH

b1.0.30

OCHOBBI MUKPONIPOLIECCOPHON TEXHUKH

Lenu u 3aga4n u3y4eHus: AUCHUILINHBI:

[lenbro n3ydeHuss JUCHUILINHBL «OCHOBBI MUKpPO-
IPOLIECCOPHON TEXHUKN SABISETCS O3HAKOMIIEHHE
ciymateneii ¢ 0a3HCHBIM MHKPOIPOLIECCOPHBIM
koMmIuiekToM (cepun K580): u3zyuenue cTpykrypsl
MII KP580BMS80OA, pexuMoB ero padoThl; HU3Y-
YEHHUE CTPYKTYpPbl M (PYHKLUUH OTHEIbHBIX HHTE-
IpajbHBIX MUKPOCXEM, BXOJSIIUX B COCTaB MHUK-
POIPOLIECCOPHOTO KOMIUIEKTa, a TAKXKE CXeM MX

OTIK-4; TTK-1;
TK-2; TIK-5

108(3)
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HOJKJIIOYEHUs] K MMKPOIIPOLIECCOPHOI cucrteme.
O3HakoMIIEHHE CTYJEHTOB C paboToi 8§-mMu u 16-
paspsAIHBIX MHUKPOKOHTPOJUIEPOB Ha IIpUMEpe
MUKPOKOHTPOJUIEPOB Intel8051 cemeiicTBa
MCS51 u MCO9S12C128 cemeiictBa Freescale
Semiconductor: u3ydeHue CTpyKTypsl siapa, U3y-
YEeHHE CIOCOOOB aJipecallid U CHUCTEMbl KOMaHI,
O3HAaKOMJICHHE C IOACUCTEMOW IIPEPHIBAHUM,
CTPYKTYpPOI M IPUHLUIIOM pabOThl TAKTUPYIOLINX
YCTPOKMCTB, pabOTOM MOICUCTEMBI BBO/Ia/BBIBO/IA.
OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:

1. Paznen 1

1.1. OO6mue mnOHATUA M ONpEIENICHUs Kypca.
Knaccudukanus MukpomporieccopoB. MuUkpo-
npoueccopHbiii kommuiekT cepun K580. Cocras
KoMIuiekTa. OCHOBHbBIE TEXHUYECKHE XapaKTepH-
CTHKHM BCEro KOMIUIEKTa B ILIEJIOM U COCTaBJISIO-
IIUX €ro 3JIEMEHTOB.

2. Paznen 2

2.1. Apxurexkrypa MII KP580BM8OA. Ha3naue-
HHUE BBIBOJIOB MHUKpOcXeMbl. CXeMOTEeXHHKA MOJ-
KIIIOYEHUS] Pa3IMYHbIX 3JIEMEHTOB MUKPONpPOIlEC-
COpPHOr0 KOMIUIEKTAa. BXOJHbBIE U BBIXOJHBIE CHUT-
HaJIbl YIIPaBJICHUS.

3. Pa3nen 3

3.1. CioBO COCTOSIHUSI MHKpOIIPOLIECCOpa: cXema
(dopMHpOBaHUs, HAa3HAYEHUE OTJENbHBIX OHUTOB,
CTaHJapPTHBIE MAITUHHBIE LUKJIBI MII
KP580BM80A. IlporpamMMHoO-ynpaBiseMblii 00-
MEH JaHHBIMU C BHEIIHMMM YCTPONCTBaMH B
MHUKPOIIPOLIECCOPHOM cucTteMe Ha ocHoBe MII
KP580BMB8OA.

4. Paznen 4

4.1. OOMeH JaHHBIMH B MHUKPOIIPOLECCOPHOM
cucrteMe Ha ocHoBe MII KP580BMS8OA B pexu-
max «[IpepriBanue» u «IIpsamoro mocryma x ma-
MSITH.

5. Pazgen 5

5.1. Pexumsl pabotet MII KP580BM8OA B pe-
xumax «OcraHoBy», «HauanbHas ycranoBkay. Op-
raHU3aluUsl MarucTpajil yIpaBiIeHUs] B MUKPOMIPO-
LIECCOPHOM CHUCTEME Ha OCHOBE MII
KP580BMB&OA.

6. Paznen 6

6.1. CemMeHCTBO OJHOKPUCTAIBHBIX MHMKPOKOH-
TposepoB MCS51: o0mias xapakTepucTuka, npo-
IPaMMHO-JIOTUYECKasi MOJEIb MPOLECCOPHOTO s/-
pa, peXUMbI paboTHI.
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7.1. IlporpammHo-amnmapatHas CTPYKTypa KOH-
tposepoB MCS51. CnocoOsl anpecanuu, cucre-
Ma KOMaH]I.

8. Paznen 8

8.1. Ilomcucrema mnpepblBaHUM, TMOPTHI BBO-
Na/BBIBOJIA, TIOJICHCTEMa TalMEepOB MHUKPOKOH-
TposuiepoB cemerictea MCSS1.

9. Paznen 9

9.1. CeMeilcTBO OJHOKPUCTAJIbHBIX  MHUKPO-
koHTposuiepoB HCS12: olmias XapakTepucTuka,
POrpaMMHO-JIOTHYECKass MOJIeb MPOIECCOPHOTO
anpa CPU12, pexumbl paboTHI.

10. Pazmen 10

10.1. IIpoueccopuoe supo CPUI12: cnocoOsl an-
pecanuu, CuCTeMa KOMaH]I.

B1.0.JB.01

DJIeKTHMBHbIEe JAUCUMILVIMHBI 10 (U3HYECKOi
KYJbTYpe H CIOPTY

51.0.4B.01.01

DJIeKTHBHbIE KYPChI 0 (PM3UUYECKO#i KYyJIbTYype
U CIIOPTY

ey v 32724 U3ydeHus TUCHUTIMHBI:

— (popmupoBanue (U3NYECKON KyIbTYphl JINYHO-
ctu Oyaymiero npodeccuoHana, BOCTpeOOBAaHHOTO
Ha COBPEMEHHOM pBIHKE TPY/a;

— pa3BuTHe (UBNYECKHX KAUeCTB W CIIOCOOHO-
CTeH, COBEpUICHCTBOBaHME (PYHKLMOHAIBHBIX
BO3MOXKHOCTEH OpraHu3Ma, YKpeIUICHWE WHIIUBH-
JyalbHOTO 3/10pOBbS;

— QopMHpoBaHUE YCTOHYMBBIX MOTHBOB W TIO-
TpeOHOCTEH B OEpEeKHOM OTHOIIEHUH K COOCTBEH-
HOMY 3J0pOBBIO, B 3aHATUSAX (PU3KYIBTYpHO-
03/I0POBUTEIBHON U CIIOPTUBHO - 03/10pPOBUTENb-
HOM JIeSITCIIbHOCTRIO;

— OBJIaZICHUE TEXHOJIOTUSIMH COBPEMEHHBIX 0370-
POBUTENEHBIX CHCTEM (H3UYECKOTO BOCHHTAHUS,
oOoraieHne WHIUBHUYyaJbHOTO OIbITAa 3aHATHHA
CHEeIHATBHO-TIPUKIATHBIMI ~ (PU3HUECKUMH  YTI-
paKHEHUSIMU U 0Aa30BBIMHU BHJIAMH CIIOPTA;

— OBJIQZICHUE CUCTEMOW MPOPECCHOHATHHO U KH3-
HEHHO 3HAYMMBIX MPAKTUUYECKUX YMEHUI U HaBbI-
KOB, 00€CMEeUMBAIONINX COXpPAaHEHHE W YKperuie-
HUE (PU3MYECKOTr0 U MICUXUYECKOTO 37J0POBbS;

— OCBOCHHE CHUCTEMBI 3HAHUH O 3aHATHSIX (Pu3HUe-
CKOM KyJNbTYpOH, X pOJU M 3HAUYEHUH B (HOpMHU-
POBaHUM 37I0POBOTO 00pa3a KU3HH U COIHMATHHBIX
OpHUEHTALIN;

— IpHOOPETECHUE KOMIIETCHTHOCTH B (DU3KYIBTYP-
HO-03/I0POBUTENIbHOM U CIOPTUBHOM JEATEIIBHO-
CTH, OBJIaJICHUE HABBIKAMU TBOPUYECKOT'O COTPY-

YK-7

328
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HUYECTBA B KOJUIEKTHBHBIX (hopMax 3aHATUH (u-
3UYECKUMH YIIPAKHCHUSIMH,

— caaya HopMaTHBOB Bcepoccuiickoro (uskysb-
TYPHO-CIIOPTUBHOTO KOMIUIEKca «['OTOB K TPyay U
o6opone» (I'TO).

OcHoBHBbIE pa3ie/bl IMCUUILTHHbI:

1. ®usmnyeckass KyjiabTypa B OOIIEKYJbTYPHOU W
po(heCcCHOHATTLHOM MOATOTOBKE 00YJAFOIIUXCSI.
1.1. ®usnyeckas KyJabTypa B OOIIEKYIbTYpHON U
poeCCUOHAIBHON MTOATOTOBKE 00YJarOITUXCsl.
1.2. OCHOBBI TEXHUKU 0OE30MACHOCTH MPHU BHIMOJ-
HEHUU YIPaKHEHUH.

2. OOmedusnyeckas IMOATOTOBKa (KOMIUIEKC
I'TO)

2.1. TloaroroBka K BBHINOJHEHHIO HOpPMAaTHBa B
6ere Ha 100 M (cek).

2.2. TloaroroBka K BBHINOJHEHHIO HOpPMAaTHBa B
Oere Ha 3 KM (MMH).

2.3. IloarotoBka K BBIMOJIHEHUIO HOPMAaTHBA
(ITonTsaruBanue M3 BUCa HAa BBICOKOW MEPEKIaau-
He (KOJMYECTBO Pa3) WK PHIBOK rupu 16 kr (KoJ-
BO pa3).

2.4. lloaroroBka K BhIMOJIHEHHIO HOpMaTuBa (Ha-
KJIOH BIIEPE]l U3 TOJIOKEHUS CTOSI C MPSIMBIMU HO-
raMy Ha THMHACTHUYECKOW CKaMbe (HMXKE YPOBHSA
CKaMbU-CM).

2.5. TloarotoBka K BBHIMOJHEHUIO HOPMAaTHBA
(ITppxok B nnuHy ¢ paszOera (CM) WM NMPBIKOK B
JUTMHY C MECTa TOJTYKOM JBYMS HOTaMu (CM).

2.6. TloaroroBka K BBHINIOJHEHUIO HOPMAaTHBA
(ITnaBanue Ha 50 M (MHH)).

3. YueOHbIe 3aHATHS 110 BHIaM CIIOPTA.

3.1. CnopruBHble urpsl (0Oacker0oi, Bojei0oI,
¢byTOOJ, HACTONBHBIN TEHHUC, OAJIMUHTOH), THM-
HACTHKa, aTJIETHUecKas TUMHACTHKa (3aHSATHS B
TPEHAKEPHOM 3aJie), JIeTKasl aTlIeTUKa, may3piaud-
THHT W THUPEBOM CIOPT, CHEIHATHHOEC MEIUITMH-
CKOE OT/IEJICHUE.

4. OoOmedwu3nyeckass TMOATOTOBKA (KOMILIEKC
I'TO).

4.1. IloaroToBka K BBIIIOJIHEHUIO HOpPMAaTHBa B
oere Ha 100 M (cek).

4.2. TloaroToBKka K BBIIIOJIHEHUIO HOpPMAaTHBa B
Oere Ha 3 KM (MHH).

4.3. TloarotoBka K BBINOJHEHUIO HOPMATHBA
(ITonTsaruBanue U3 BUCa HAa BBICOKOW NEpeKiIaau-
He (KOJUYECTBO Pa3) WU PHIBOK TUpH 16 KT (KO-
BO pa3).
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4.4. ITonroToBKa K BBITIOJIHEHHIO HOpMaTuBa (Ha-
KJIOH BIIEpE] U3 MOJIOKEHHS CTOSl C MPSMBIMHU HO-
raMy Ha TMMHACTHYECKOW CKaMbe (HUXKE YPOBHSA
CKaMbH, CM).

4.5. IloaroTroBka K BBIIIOJIHEHUIO HOPMATHUBA
(ITppxok B nauHy ¢ pasz0era (CM) WM MPBDKOK B
JUIMHY C MECTa TOTYKOM JBYMS HOTaMu (CM).

4.6. IlogroToBka K BbINIOJIHEHNIO HOpMaTuBa (ber
Ha JIbDKax Ha 5 KM (MHH).

4.7. IlonroroBka K BbIIOJHEHUIO HOpMaTuBa (Me-
TaHue COPTUBHOTO cHapsiia Becom 700 T (m).

4.8. TloaroroBka K BBIIOJHEHUIO HOpPMAaTHUBa
(ILmaBanue Ha 50 M (MHH).

5. YueOHbIe 3aHATHS 110 BUAM CIIOPTA.

5.1. CnoptuBHble HUrpsl (Oacker0oi, BojebOI,
¢byT0071, HACTOIBHBIN TEHHHUC, OAJMUHTOH), TUM-
HACTHKA, aTJIeTUYecKas T'MMHACTUKA (3aHATHS B
TPEHAXKEPHOM 3ajie), JeTKasl aTIeTuKa, nay3piaud-
TUHT U TUPEBOH CIOPT, CIELUUATbHOE MEIUIUH-
CKO€ OT/EJICHUE.

6. OOmedusnveckass MOATOTOBKA (KOMILIEKC
I'TO).

6.1. IloaroroBka K BBIMOJHEHUIO HOpMaTHBa B
6ere Ha 100 M (cek).

6.2. IloaroroBka K BBIMOJHEHUIO HOpMaTHBa B
Oere Ha 3 KM (MHH).

6.3. IloaroroBka K BBIIOJHEHUIO HOpPMAaTUBA
(ITonTsarnBanune M3 BUCAa HAa BBICOKOW TEPEKIaau-
HE (KOJMYECTBO pa3) WU PHIBOK TUpH 16 Kr (KO-
BO pa3).

6.4. IloaroroBka K BbINMONHEHUIO HopMaTHBa (Ha-
KJIOH BIIEpe]l U3 MOJIOKEHHSI CTOS C MPSMBIMHU HO-
raMd Ha TUMHACTUYECKON CKaMbe (HM)KE YPOBHS
CKaMbHU, CM).

6.5. IloaroroBka K BBINIOJHEHUIO HOpPMaTHBa
(ITpspxok B mmMHY ¢ paz0era (cM) WM MPBDKOK B
JUTMHY C MECTa TOJTYKOM JIBYMSI HOTaMH (CM).

6.6 TloaroroBka K BBINOJIHEHUIO HOPMAaTHBA
(ITnaBanue Ha 50 M (MHH)

7. YueOHble 3aHATHS 110 BUJAM CIIOpTA.

7.1 CnoptuBHble urpbl (6ackerOoi, BojeiOoI,
¢byTOOI, HACTONBHBIN TEHHUC, 0AIMHUHTOH )
I'mmuactuka

ATrnernueckas TMMHACTHKA (3aHATHUS B TPEHAXKEP-
HOM 3aJie)

Jlerkass atneruka [layspnudTHHT U THpPEBOM
CHopT

CrnernuanbHoe




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

MEAMIMHCKOE OTJICIICHHE

8. OOmedusnyeckass TOATOTOBKA (KOMILJIEKC
I'TO).

8.1. IloaroroBka K BBINOJIHEHWIO HOpPMaTuBa B
oere Ha 100 M (cek).

8.2 [loaroToBKa K BBHIMOJTHCHUIO HOpMAaTHBa B Oe-
re Ha 3 KM (MHH).

8.3. lloaroroBka K BBIIIOJIHEHUIO HOpMaTHBa
(ITogrsiruBanue U3 BUCa HA BBHICOKOW MEpEKIIaau-
He (KOJIMYECTBO pa3) WM PbIBOK rupu 16 Kr (koiu-
BO pa3).

8.4. IloaroroBka K BbINOJIHEHHIO HOpMaTuBa (Ha-
KJIOH BIIEpEe]l U3 MOJOXKEHHS CTOSI C MPSMBIMH HO-
raMd Ha TUMHACTUYECKOW CKaMbe (HU)KE YPOBHS
CKaMbH, CM).

8.5. IloaroroBka K BBIIIOJIHEHWIO HOpPMaTHBa
(ITppoxok B nnuHy ¢ paszbera (CM) WM MPBDKOK B
JUIMHY C MECTa TOJTYKOM JBYMs HOTaMu (CM).

8.6. [lonroroBka Kk BeImoiaHeHHI0 HOpMmatuBa (ber
Ha JIbDKax Ha 5 KM (MHH).

8.7. IloaroToBKa K BBIOJIHEHUIO HOpMaTuBa (Me-
TaHUE CIIOPTUBHOTO cHapsiia Becom 700 T (m).

8.8. IloaroroBka K BBIIOJHEHHIO HOPMAaTUBA
(ITnaBanue Ha 50 M (MHH).

8.9. IloaroroBka K BBIOJHEHUIO HOPMAaTUBA
(Ctpenbba m3 MHEBMAaTUYECKONW BUHTOBKH U3 TIO-
JIOKEHHUSI CUJIS UM CTOSl C OMOPOM JIOKTEH O CTOJ
WIM CTOWKy, nauctaHiuss — 10 M (ouku) wim
cTpenbba M3 AIEKTPOHHOIO OPYXKHS M3 MOJIOXKe-
HUSI CUIS WK CTOS C OMOPOM JIOKTEW O CTOJ WU
CTOMKY, nuctaHius — 10 M (oukn).

9. YueOHble 3aHATHS 110 BUJAM CIIOpTA.

9.1 ConopruBsble urpsl (6acker0oi, BojeiOoI,
¢yT60I1, HaCTONBHBIN TEeHHHUC, OaIMUHTOH)
I'mmuactuka

ATneTnyeckas TMMHACTHKA (3aHATHS B TpEHaXep-
HOM 3aJie)

Jlerkass atneruka [layspnudTuHr u rupeBoi
CTopT

CrienmaibHOEMETUIIMHCKOE OTACJICHHE

b1.0.4B.01.02

AjanTuBHBIE KYPChI 10 (PM3HYECKOH KYJIbType
H CrIopTy

Lesn 1 3aga4un U3y4eHUs TMCHUTLIMHBI:

Heﬂl/l U 3aJa4Y4 U3y4YCHUA JUCHUILIMHBI:

— (hopmupoBanue (puU3NYECKON KyIbTYphl JIUYHO-
ctu Oyaymiero npodeccroHana, BOCTpPeOOBaHHOTO
Ha COBPEMEHHOM PBIHKE TPY/a;

— pa3BUTHE (PU3NYECKMX KAdyeCTB MU CIIOCOOHO-

YK-7
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Obvewm,
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yac

(3.e.)

CTeil, COBEpLICHCTBOBaHHE (DYHKIMOHAIBHBIX
BO3MOXKHOCTEM OpraHu3Ma, YKpEIUIEHUE WHAUBU-
JIyaJIbHOTO 3710POBbBS;

— (QopMupoBaHUE YCTOHYMBBIX MOTHUBOB U IIO-
TpeOHOCTEH B OEPE)KHOM OTHOIIEHUU K COOCTBEH-
HOMY 3J0pOBBIO, B 3aHATUSAX (PU3KYIBTYpHO-
03JJOPOBUTEIILHOM M CIIOPTHUBHO - O3OPOBUTEIb-
HOM JIeSITEeIIbHOCTEIO;

— OBJIaJICHUE TEXHOJOTUSMHU COBPEMEHHBIX 03/0-
POBUTENBHBIX CUCTEM (U3UYECKOTO BOCIUTAHUS,
oOoraiieHre HHIWBUYabHOTO OIBITa 3aHSATHMA
CHEeIHATBHO-TIPUKIATHBIMI  (PU3HUECKUMH  YTI-
paXHEHUSAMHU U 6a30BBIMU BUIAMH CIIOPTA;

— OBJIQZICHUE CUCTEMOU MPOPECCHOHATBHO U KH3-
HEHHO 3HAYMMBIX IPAKTUYECKUX YMEHUU U HaBbI-
KOB, 00ECIEeYMBAIOIINX COXPAaHEHUE U YKpeIuie-
HUE (PU3NYECKOTO U MICUXUYECKOTO 30POBbS;

— OCBOEHHE CHUCTEMBbl 3HAHUH O 3aHATUAX PU3NYe-
CKOHM KyIbTYpO#, MX pOJU U 3HaYeHUH B Hopmu-
POBaHMM 3J0POBOrO 00pa3a KU3HU U COLUATBHBIX
OpHUECHTAIINI;

— npuoOpeTeHne KOMIETEHTHOCTH B (U3KYJIBbTYp-
HO-03JJOPOBUTEJIBHON U CIIOPTUBHOW JESITEIBHO-
CTH, OBJIaJICHUE HABBIKAMU TBOPYECKOTO COTPYA-
HUYECTBA B KOJUIEKTHBHBIX (hopMax 3aHATUN (u-
3UYECKUMHU YIIPAKHEHUSIMH;

— claya HopMaTUBOB Bcepoccuiickoro ¢Gpuskyib-
TYpHO-CIIOPTUBHOTO KOMILIEKca «I'0TOB K Tpyay U
obopone» (I'TO).

OcHoBHbIE pa3e/ibl JMCHHIIIMHbBI:

1. ®usnueckass KynbTypa B OOLIEKYIbTYPHOU M
npodecCHOHATBLHOM MOATOTOBKE 00YYaIOLIUXCS.
1.1. dusnueckast KyJabTypa B OOIIEKYIbTYPHOU U
npo¢eCcCHOHATIBLHOMN MOATOTOBKE 00Y4aIOLIHXCS.
1.2. OCHOBBI TEXHUKU 0O€30MACHOCTH MPHU BHINOJ-
HEHUM YIPAKHEHUI.

2. Obmedu3nyeckas MoaroToBKa u JedeOHast

2.1. TloaroroBka K BBINOJHEHUIO HOpMaTHBa B
oere Ha 100 M (cek).

2.2. TloaroToBka K BBIIIOJIHEHUIO HOPMAaTHBA
(ITogrsiruBanue U3 BUCa HA BBHICOKOW INeEpeKiIaau-
HE

(KOJMYECTBO pa3) WK PHIBOK FUpU 16 Kr (KOJI-BO
pas)

2.3. IToaroToBka K BBIOJHEHHIO HOPMATHBA B

oer Ha 3 kM (MUH.)

2.4. IlonroroBka K BhIMOJHEHHIO HOpMaTuBa (Ha-
KJIOH BIIEpE]l U3 MOJIOKEHUS CTOSI C MPSMBIMH HO-
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Obvewm,
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yac
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raMd Ha THMHAcCTUYECKON CKaMbe (HUXKE YPOBHs
CKaMbHU-CM).

2.5. lloaroroBka K BBIIOJHEHUIO HOPMAaTUBA
(ITppxox B nauHy ¢ pasz0era (CM) WM MPBIKOK B
JUINHY C MECTa TOJYKOM JABYMS HOraMu (CM).

2.6. IloaroroBka K BBINOJIHEHUIO HOPMATHBA
(ILmaBanue Ha 50 M (MHH)).

3. YueOHble 3aHATHS 110 BUJAM CIIOPTA.

3.1. CnoptuBHbie urpsl (O6ackeT0OJ, BOJICHOON,
¢byT0071, HACTONBHBIN TEHHUC, OAIMHUHTOH), TUM-
HACTHKA, aTJIETUUeCKash I'MMHACTHKa (3aHATUS B
TPEHAKEPHOM 3aJie), JeTKas aTIeTuKa, naydpiaud-
TUHT M TUPEBOHl CHOPT, CHENMAIbHOE MEAULUH-
CKO€ OT/EJICHUE.

4. O6medu3nueckas MoAroToBKa u JieueOHas

4.1. TlogrotoBka K BBIIIOJIHEHUIO HOpMaTHBa B
oere Ha 100 M (cek).

4.2. TlogrotoBka K BBIIIOJIHEHUIO HOpMaTHBa B
Ocre Ha 3 kKM (MUH).

4.3. TloaroroBka K BBIIOJHEHUIO HOpPMAaTHUBa
(ITonTsaruBanue M3 BUCAa Ha BBICOKOW MEPEKIIAaH-
He (KOJIMYECTBO pa3) WM PbIBOK rupu 16 Kr (koi-
BO pa3).

4.4. TlogroToBka K BbIoMHEeHUIO0 HopMmatuBa (Ha-
KJIOH BIIEpeJl U3 MOJIOKEHHSI CTOS C MPSMBIMHU HO-
raMd Ha TUMHACTUYECKOW CKaMbe (HU)KE YPOBHS
CKaMbHU, CM).

4.5. TloaroTtoBka K BBINOJTHEHUIO HOPMAaTHBA
(ITpspxok B 1MHY ¢ paz0era (cM) WM MPBDKOK B
JUIMHY C MECTa TOTYKOM JBYMs HOTaMu (CM).

4.6. IlonroroBka K BhINoJIHEHUIO HopMaTHBa (ber
HAa JIbDKax Ha 5 KM (MHH).

4.7. IlonrotroBka K BbIIOJHEHUIO HOpMaTuBa (Me-
TaHue CIOPTUBHOIO cHapsiia Becom 700 T (m).

4.8. TloaroroBka K BBINOJHEHUIO HOPMATHBA
(ITnaBanue Ha 50 M (MUH).

5. YueGHble 3aHATHS 110 BUIaM CIIOPTA.

5.1. CrnoptuBHble urpsl (Oacker0om, BoJebOII,
¢byT0071, HACTONBHBIN TEHHUC, OAIMHUHTOH), THM-
HACTHKa, aTJIETHUeCKas T'MMHACTHKa (3aHATUS B
TPEHAKEPHOM 3aJie), JIeTKasl aTJIeTUKa, may3piaud-
TUHT U TUPEBOHl CHOPT, CHElMaIbHOE MEIUIUH-
CKO€ OTJeJICHUE.

6. YueOHble 3aHATH 110 BUJAM CIIOpTa

6.1. CnoptuBHBI€ UTpHI (6ackeTOOI, BOJIEHOO0T,
¢yT60I1, HACTONBHBINA TEHHUC, OaIMUHTOH).
I'mMmHacThKa. ATiIeTHYeCcKasi THMHACTHKA
(3aHsATHS B TpeHa)XepHOM 3aiie). Jlerkas arneTuka.
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Haumenosarnue oucyuniunvt (Mo0yis), NpAKMuKu | pyemvlx KOM-
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Obvewm,
axao.
yac

(3.e.)

[Tay>pnudTunr u rupeBoii criopt. CrenuanbHOe
MEAMIMHCKOE OT/IEIICHHUE.

7. YueOHble 3aHATHS 110 BUIaM CIIOpTA.

7.1 CnopruBnble urpbl (OackerOon, Boieibod,
¢byT06071, HACTOJIBHBIM TEHHUC, OAIMUHTOH )
I'mmuacTuka

ATiernyeckas TMUMHACTHKA (3aHATUS B TPEHaKep-
HOM 3aJI¢)

Jlerkas armeruka IlayspaudTuHr W rUpeBOM
cnopt. CnenuanbHOe MEUIIMHCKOE OT/IETICHHE

Yacrtb, popmup

yeMasi y4aCTHUKaAMM 06pa30BaTeJ’IbeIX OTHOIIEHHH

b1.B.01

Muxpornpoieccopbl [K-1, TIK-2;
Henu u 3a7a44 M3yYeHUsA IMCUMIINHBI: [1K-3

[lenpl0 AUCHUIUIMHBL SIBJISETCS OBJIAQJCHUE CTY-
J€HTaMH HEOOXOAMMBIM U JOCTaTOUHBIM YPOBHEM
npo¢eCCHOHATIBHBIX KOMIETEHIUH B COOTBETCT-
Bum ¢ TpedoBanusimu ®I'OC BO no HanpasieHuio
noarotoBku 11.03.04 «3neKTpoHUKA U HAHOAJICK-
TpOoHHKa», podmibs noaroroBku «IIpoexTuposa-
HHUE U IPOrpaMMUpPOBAaHHE CUCTEM MHTEpHETa Be-
ieu».

[lenp nM3ydeHMs] OTUCLUILUIMHBI - OBJIAJEHUE CTY-
JE€HTaMM 3HaHUSMH, YMEHHUSIMU U HaBbIKaMH, He-
00XOAMMBIMU TIPOEKTUPOBAHMS M MPOrPaMMHPO-
BaHUsl MUKPOIIPOILIECCOPHBIX CUCTEM.

OcHoBHBIC pa3fesbl JUCHUIIIHHBI:

1. Paznmen. 1. Mukpornponeccopsl

1.1. Benenune. OcoOEHHOCTH apXUTEKTYpbhl MUK-
pokoHTpoJuiepoB cranaaprta Intel MCS-51.
OO01e 0cOOEHHOCTH YHPABJISAIOIIUX MHUKPOKOH-
TposuiepoB. OAHOKpUCTAIbHBIE CUCTEMBI cOopa
JaHHbIX cemeidictBa ADuC8xx mpousBojacTBa
Analog Devices. O0rmue xapakKTepUCTUKH MHUKPO-
koHBeprepa ADuC812. CrpykrypHas opraHusa-
must ADuC812.

1.2. ba3oBas apXWTEKTypa MHUKpPO-pOB CTaHJapTa
Intel MCS-51.

Apudmeruko-goruueckoe ycrpoictBo. Haznaue-
Hue BbIBOAOB ADuC812. Omnucanue KOHTAaKTOB
ADuC812. O6mue cBeneHuss 00 oOpraHU3aLUH
MOPTOB BBOJA-BbIBOAA. AJIbTEpHATHUBHBIE (PYHK-
. Cxema 3J1eKTpUYecKas NpUHIUINAIbHAs Ma-
KETHOM IIJIaThl MUKPOITPOLIECCOPHOM CHCTEMBI.

1.3. Apxurekrypa Mukpokonseprepa ADuC812
1.4 .Opranuzanus naMaT MUKPOKOHBEpTEpa.
[Tamsate mnporpamm (II3VY). IlamsaTe paHHBIX
(O3Y). Peructpsl cnienmanbabix Gynkmuii (SFR).

108(3)
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nemenyul

Obvewm,
axao.
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(3.e.)

Peructp croBa cocrosiaus nporeccopa (PSW).
1.5. TaiiMepbI\CUCTYHKH.

TaliMepbl/CUeTYNKH MUKpPOKOHTpoJuiepa. Taiime-
psl 0 u 1.Peructp pexxuma paborst T/C TMOD.
Peructp ynpaBnenust / craryca Ttaiimepa TCON.
OO6ume cenenust o taiimepe 2. Pexxumbl paboThI
TaliMepoB — cderunkoB. Jloruka padoter T/C B
pexxume 0. Jloruka padoter T/C B pexume 1. Jlo-
ruka padotel T/C B pexume 2. Jloruka paboThI
T/C B pexxume 3.

1.6. Cucrema mnpepsiBanuii. IlocnenoBarenbHbie
uHTEepdeiicel  MuKpokoHtpomiepa  ADuC812.
UART mnopt. Peructp SBUF. Peructp ymnpasiue-
Husi/craryca npuemonepenarynka SCON. Cko-
pocTh mpuemMa/nepenadn UHGpOpMAaIMK Yepe3 IMo-
cnenoBarenbHblii UART mopr.

1.7 CtpykTypa npepbiBaHuil. AIroput™ o0padoT-
KM TpepbiBaHusa. Bo3MOXHbBIE HCTOYHUKH TIPEPHI-

Banus. Cucrema mpepbiBaHUsS MUKPOKOHBEpTEpPA
ADuC812.

b1.B.02

OcHoBBI Npeo0pa3oBaTeJbHON TEXHUKHU

Henu u 3a7a44 M3yYeHUS U CUHUIIHHbI:

1. ®opmupoBaHue y oOydaromuxcs 3HAHUH U
YMEHMH B 00JIacTH aHaiIM3a, pacueTa U MpakTuye-
CKOT'0 MPUMEHEHUS 3JIEMEHTOB CUJIOBBIX ITpeodpa-
30BaTENIbHBIX YCTPOUCTB.

2. ®opMmupoBaHHE HAaBBIKOB IPOEKTUPOBAHUS U
pacuera CHJIOBBIX HPeoOpa3oBaTENIbHBIX YCT-
pPOMCTB

s TOCTMKEHUs TOCTABICHHOW WENM B Kypce
«OcHOBBI TIPeoOpa30BaTENbHON TEXHUKH» pella-
FOTCS 3a7]a4H:

- V3ydyeHuss TepMHUHOB U BEJIMYMH IpeoOpa3oBa-
TEIbHON TEXHUKH;

- H3ydeHus OCHOBHBIX CHOCOOOB TOJXYy4EHUS
3JIEKTPUYECKON SHEPTUU;

- M3ydyeHue u wucciaenoBaHUE OCHOBHBIX THIIOB
BTOPUYHOTO  MPeoOpa3oBaHUS  AJIEKTPUUYECKOU
SHEPIuy;

- N3yuenue u nccinegoBaHUE KITFOYEBBIX JIEMEH-
TOB CHJIOBBIX IpeoOpa3oBaTeneil: ux XapakTepH-
CTHKH, TpeOOBaHUS K CHUTHANy yNpaBJICHHs, CIIO-
co0bl (POPMHUPOBAHHUS UMITYJIBCA YIIPABICHHUS.

- U3ydyenue crnocoOoB 3alUThI MOTYIPOBOJIHUKO-
BBIX IIPUOOPOB.

- U3ydyeHus OCHOBHBIX CHOCOOOB TOITY4EHUS
AIEKTPUYECKOMN SHEPIUU;

- M3ydyeHne M mMcciaenoBaHUME OCHOBHBIX THIIOB

[1K-4, I1IK-5

144(4)




Koowt popmu-

Obvewm,

Hnoexc Haumenosanue oucyuniunvl (Mo0yis), NPAKmMuKu | pyemvlx Kom- aszca'
nemeHyuti (.e)
BTOPUYHOTO  MPeoOpa3OBaHUs  AIIEKTPUUYECKOM
SHEPTUH;
- W3ydenue u ucciieoBaHue KIHOYEBBIX AJIEMEH-
TOB CHJIOBBIX IpeoOpa3oBaTelneil: uX XapaKTepH-
CTHKHU, TpeOOBaHUSI K CUTHAIly YIpaBiICHUS, CIO-
co0BI (POPMHUPOBAHNUS UMITYJIECA YIPABICHHUS;
- V3ydyenue crnocoOoB 3alUThI MOTYIPOBOJIHUKO-
BBIX IIPHOOPOB.
OcHoBHbIE pa3e/ibl ITUCHUIITUHBI:
1. Paznen 1.
1.1. OcHoBHBIE BHUIBI TIPEOOpPA3OBaHUS DIEKTPU-
YECKOM YHEPTHH C IOMOILbIO BEHTUIIEH
2. Paznen 2.
2.1. UneanuszupoBaHHble Mpeodpa3oBaTesid OJHO-
¢da3zHOrO TOKa HEeyNpaBJsieMbIe
2.2. UneanuszupoBaHHbIe MpeoOpa3oBaTend OJHO-
¢da3zHOro TOKA yrnpaBisieMble
3. Paznen 3.
3.1. Uneanu3upoBaHHbIe MPeoOpa3oBaTENn TPEX-
(a3HOrO TOKa HEeyINpaBiIsieMble
3.2. Uneanu3upoBaHHbIe MPeoOpa3oBaTeIn TPeX-
(da3zHOro TOKa yrnpasisieMble
4. Paznien 4.
4.1. ®unbTpel HCHOJB3yEeMbIE B MpeoOpa3oBa-
TETbHBIX YCTAHOBKAX
5. Pazgen S.
5.1. XapakTepuCTHKH peaTbHBIX MpeoOdpa3oBaTe-
nen
5.2 ABapuiiHble peKUMBI B peoOpa3oBaTensx
6. Paznien 6. luBepTopsl
6.1. NuBepTOpHI TOKA
6.2 MlHBepTOpHI HAIIPSIKEHUS
6.3 Pe3oHaHCHbBIE HHBEPTOPHI
b1.B.03 CuJjioBasi 3JIEKTPOHHKA ITK-4; TIK-5; | 108(3)
ey 1 3a1a4M U3yYeHU s TUCUMILIUHBI: T1IK-6

[lenbto OcBOEHUS AMCUMITIUHBI (MOJYJIsl) SIBJISIET-
csi: TpUOOpeTeHHe CTYIACHTAaMH TEOPEeTHUECKUX
CBEJICHUI ¥ MPAKTHYECKNX HABBIKOB pa3pabOTKe U
00CITy’)KUBAaHHUIO YCTPOMCTB CHIIOBOM 2JIEKTPOHUKH
OcHoBHbBIE pa3/ieJibl THCHUTIIHHBI:

1. TupucropHble mpeoOpazoBaTeIN B peBEPCHUB-
HOM DJIEKTPOIPUBO/IE TIOCTOSTHHOTO TOKA

2. IIpeoOpazoBaTeny IepeMeHHOT0 HapsKEeHUs
B TIEGPEMEHHOE

Hroro no paszueny

3. IIpeoOpa3oBarenu MOCTOSHHOTO HANPSHKCHUS
B TIOCTOSIHHOE.

4. TIpeoOpa3zoBaTes MOCTOSTHHOTO HAITPSHKCHUS
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B [IEPEMEHHOE
5. CucteMbl UMITYIBCHO-(DA30BOTO YIPABICHUS
BEHTWJIbHBIMU NIpe00pa3oBaTeIsIMU

b1.B.04

DilIeKTprYecKre MUKPOMAIINHBI

Henau u 3a7a4u M3y4YeHUs IMCUMILINHBI:
[ensiMu OCBOCHUS AUCIUTUIMHBI (MOYJIs) «DJIEK-
TPUYECKHE MUKPOMAILIUHBD) SIBISIOTCS: O3HAKOM-
JEHUE C OCHOBAaMHU YCTPOWMCTBA AJIEKTPUYECKUX
MUKPOMAIlMH; W3Y4YEHUE IMOpSAAKa IPOBEICHUS
paboT Mo HajmaakKe, HACTPOMKE, PEryIHpOBKE M
WCIIBITAHUIO 3JIEKTPUYECKUX MUKPOMAIIHH.
[TocraBneHHass 1€JIb JOCTUTAETCSl C IOMOILBIO
pELIeHUS CIEeYIOIUX 3a1a4:

— U3YYEHUE CBOMCTB U XapaKTEPUCTUK PA3IUYHBIX
TUIIOB 3JIEKTPOMArHUTHBIX U 3JEKTPOMEXAHHYE-
CKHX IpeoOpa3oBaresnieil YHEPTUu;

— U3y4eHUE TEOPETUYECKU OOOCHOBAHHBIX OOIIMX
METOJIOB IIPAKTUYECKOI0 BBIOOpa, pacuera 3JIeK-
TPUYECKUX MHUKPOMAILIWH, UCIOJIb3YEMBIX B CHC-
TE€MaxX aBTOMAaTHKU;

— U3YYEHHE U YCBOCHUE CTYJIECHTaMH IMPUHLUIIOB
paboThl COBPEMEHHBIX 3JIEKTPUUYECKUX MHKpPOMa-
IIUH;

— H3Yy4YEHHE DPEKUMOB pabOThl M YCIOBHM HKC-
MJTyaTaluy 3JEKTPUUECKUX MUKPOMAIIHH;

— U3y4YeHHEe CII0COO0B HallaJKu, HACTPOMKHU, pery-
JUPOBKM W HCIBITAHUS DJIEKTPUYECKUX MHKpPO-
MaIlIHH.

OcHoBHBIC pa3fesbl JUCHUIIIHHBI:

1. Bsenenme. Kiaccudukanus siexTpuye-

CKHX MMKPOMAIIHH.

2. WcniomHUTENbHbIE JBUTATEIN CUCTEM aBTOMa-
TUKH. MeXaHuKa 3JeKTpOIpUBOJa C CHUCTEM aB-
TOMAaTHKHU.

3. DnexTpuuecKkue MUKPOMAIINHBI TOCTOSTHHOTO
TOKa ¥ X MEXaHUYECKUE XapaKTEPUCTUKH

4. bBecKOJIJIEKTOPHBIE JIBUIaTENId IOCTOSHHOTO
TOKa

5. PerynupoBaHue yriioBoi CKOpPOCTH BPAlLLlCHUS
JIEKTPUYECKUX MUKPOMAIINH

[IK-4; IIK-5;
[1K-6

108(3)

b1.B.05

MuxkpokoHTpoJuIepsl apxuTekTypsl ARM

eau u 3agaum AMCHUNIHHBI

[lenpl0 QUCHMIUIMHBL ABJSIETCS OBIAZCHUE CTY-
JEHTaMU HEOOXOIMMBIM U JIOCTaTOYHBIM YPOBHEM
npoeCCHOHATIBHBIX KOMIETEHIIU B COOTBETCT-
Bun ¢ TpedoBarusmMu GI'OC BO no HanpaieHuto
noarotoBku 11.03.04 «OnekTpoHnKa U HAaHOJIEK-
TpoHHKa». COBpEMEHHOE pa3BUTUE CPEACTB IPO-

[K-1, T1K-2
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MBIIUICHHOM ~aBTOMaTH3alMd Ha OCHOBE COBpe-
MEHHBIX MUKPOKOHTPOJUIEPOB NPEABIBISIIOT K
JUIUIOMUPOBAHHOMY CIIELUAINCTY BBICOKHE Tpe-
O0OBaHMA K YMEHHSM M HaBbIKaM KOMILUIEKCHOI'O
IIPOEKTUPOBAHUA Takue cucTeMsbl. Llensimu ocBoe-
HUSl JAUCLMILUIMHBI SBISAIOTCA W3Y4YEHHE IMPHUHIIU-
OB paboOThl MUKPOKOHTPOJUIEPOB U YIPaBIIAIO-
IIMX YCTPOMCTB Ha MX OCHOBE. B nmaHHOM Kypce
W3JIaral0TCsl OCHOBBI TEOPHMM MHKPOKOHTPOJLIE-
POB, M3JI0)KEHBI METOAMKHU OLIEHKM U BbIOOpa HX
apXUTEKTYphl, TOCTPOEHUS M peaau3aluu yCT-
pOMCTB Ha OCHOBE MHKPOKOHTPOJIJIEPOB, IIO-
CTpoeHUs1 UHTep(elcoB BBO/A BBIBOJA M CUCTEM
yIpaBJIEHUS.

OcHoBHBIC pa3je/ibl JUCHUIIIHHBI:

1. MukpoxkoHTposuiepsl apxutekrypsl ARM

1.1 Bsenenue. IIporpamMmmupoBaHUE MHUKPOKOH-
TpOJUIEpOB Ha si3blke C

Teopuss. MukpokoHTposuiepbl. OyHKIMU U NIPU-
MEHEHHE MUKpPOKOHTpoJuiepoB. OCHOBHbIE Mapa-
METPbl MUKPOKOHTPOJIIEPOB. ApPXUTEKTypa MHK-
poxoHTposuiepoB. CemelicTBa MHKPOKOHTpOJLIE-
poB ARM u ux Ha3zHaueHHe. YCTPOHCTBO MHUKpO-
koHTposuiepoB. Sapa Cortex-MO/M3/M4F. Tle-
pudepuiibie O0JOKM MHUKPOKOHTPOJUIEPOB: BBOJ-
BBIBOJI OOLIEr0 Ha3HA4Y€HUs, TAKTHUPOBAHUE, Tall-
MEDBI, IPEPHIBAHUS.

A3k C st mukpokoHTposuiepoB ARM. Oco-
OEHHOCTU pa3pabOTKU MPOrpamMM JJIsi MUKPOKOH-
TPOJUIEPOB MO CPABHEHUIO C IPOrPaMMUPOBAHUEM
s 1IK. BBog u BeiBoA. Anpecanus. /[BouuHoe u
niecTHajuarepuyHoe cuucinenud. Cpena mpo-
rpammupoBanus |IAR EWARM. Bo3moxzocTu
OTJIAAKU TIPOTpamMM.

1.2 TIpepwiBanus. Bunsl npepreiBanuii. Kontpos-
nep npepsiBanuii NVIC B simpe Cortex-M. Bekro-
pa npepsiBanuil. [Ipuopurersl. @naru npepeiBa-
HUl B KoHTposiepax STM. Pekomennamumu mno
HaIMCaHUI0 00pabOTUNKOB MPEPHIBAHUH.

1.3 Taiimepsl. Bunpl TaiimepoB. Pexumsl pabo-
Thl TaiMepoB. M3MepeHne ManbIX NPOMEXYTKOB
BpeMeHM. (CHCTéeMa TaKTHPOBAaHHUS MHKPOKOH-
TpOJUIEpA U METOJIbI €€ HACTPOUKH.

1.4 IupoTtHO-UMIynbcHast Moxynsauus. [lpume-
HeHne MM s ynpaBieHMs 3JIE€KTPOHHBIMHU
ycrpoiictBamu. Ocobernoctu peanusanuu [1INM
Ha MUKpokoHTpoJuiepe. Crinaxuanue. Cnenu-
JIbHBIE PEXUMBI pabOTHI TAKMEPOB.
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1.5 ALIT u HAIL YacroTa AMCKpPETHU3ALHMH H
paspsaanocts. OcHoBHbie Buabl ALIT (ALIT mps-
Moro npeoOpazoBanus, ALIIl mocnenoBaTenbHOTO
npubikenus, curma-gensra ALl u ux xapax-
tepuctuku. Pexumbr 3amycka ALl duddepen-
[MUATBHBIA PEXUM H3MEPEHUS. AJITOPUTMBI yC-
pEIHEHUs W3MEPSEMbIX BEJIUYUH: CKOJb3sIIee
CpelHee U KCIOHEHIMAIBbHOE yCpeaHeHue. buo-
JUOTEKa JIJIs1 paboThI ¢ TepudepuiiHBIMU OJIOKaMHU
HAL Driver.

1.6 O6men panubimu. [locieqoBarenbHble U Ma-
pamnensHble uHTepdeiicel. UART. [lpunnun pa-
6otel muHBEI UART, poTOKO Nepeaaun TaHHbBIX.
CoOpitus 610ka UART Ha MHKpPOKOHTpOJIIEpax
STM32. IIpotokonbl SPI u 12C, ux mpuHIUIIBI
pabotsl. Konuenuus Beaymuii-BeoMbIe.

Pa3paboTka mpommBKy UiE MUKPOKOHTPOJILIEpa,
OCYIIECTBIISIONIEH MPUEM M OTIPABKY JAHHBIX IO
UART. OcBoenue mnporpaMmMHOro obOecredeHus
st padotel ¢ COM-mopramu Ha IIK. ®nem-
namsTh. [IpuHimn paboTel siueliku ¢uen-namsT
(TpaH3UCTOp C TUTABAIOIIMM 3aTBOPOM, UTCHHE U
3amuch AaHHbIX). NOR u NAND koHcTpykumu
¢nem-namsitu. MHoroypoBHeBble stueliku. Oco-
OeHHOCTH pPalOThl C (QuieHI-NaMATbIO M3 Mpo-
TpaMM.

b1.B.06

CxeMOTeXHHYECKHE CPeICTBA CONPSIKEH U
ey u 3aga4un U3ydeHus TUCHUTIIMHBI:

HenstmMu M3y4eHUs: JUCIUILTUHBI (MOIYIIS)
«CxeMOoTeXHNYECKIE CpeaAcTBa COIPSAKCHUSA) SAB-
JSIFOTCSI TEOPETUYECKOE U MPAKTHUECKOE U3yUeHHe
NpaBUII MPOECKTUPOBAHUA U IIOCTPOEHUSA COBpE-
MEHHBIX JJIEKTPOHHBIX MPOMBIIUICHHBIX YCT-
POWCTB ynpaBiIeHUs 00bEKTaMHU.

Jlis moCcTHKEHUS] TIOCTABJICHHOW e B
X04€ mpe€roJgaBaHud JUCHUIINIMHBI B KYpCE «Cxe-
MOTEXHUYECKHE CPEICTBA CONPSIKEHUS» PelaroT-
Csl 3a/1a4H:

— HM3y4eHHE COBPEMEHHBIX AJIEKTPOHHBIX
CUCTEM YIpaBlieHUs1 00BEKTaMU;

— BBITIOJIHEHUE aHaIK3a, MOJICTHUPOBAHUS,
COBCPHICHCTBOBAHUA M IIPOCKTHPOBAHUEC CUCTEM
yIpaBIeHUsI.

— pa3paboTKa MEPONPHUATHNA TO TUIAHUPOBAHHIO
Hopsiika M TOCJIEJOBATENIbHOCTH IPOBEACHUS
MPOPUITAKTHIECKUX pabOT Ha AJIEKTPOHHOM 000-
pyAOBaHUU.

OcHoBHbIE pa3esibl IUCHUIIHHBI:

IK-1, T1K-2
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1. CrpykTypa MUKPOIPOLECCOPHON CUCTEMBI

1.1 O6o6menHas crpykrypa MIIC

1.2. IIpoexktupoBanue MIIC

2. OOMeH JaHHBIMU B MUKPOIIPOLIECCOPHOH cuC-
TemMe

2.1 [TporpaMMHO-yIpaBIIsiEMBIi oOMeH
JTAHHBIMU

3. Opranmzanusi uHTepderica MUKPOIIPOIIECCOP-
HOM CHCTEMBI C YCTPOHCTBaMHU BBO/Ia-BbIBO/IA

3.1 OOume MPUHIKIBI OPTaHU3aNH HUHTepei-
ca MII ¢ ycrpoiicTBamu BBOJa-BbIBOJA

4. IIpryHIUTIBI TOCTPOSHHUS MUKPOITPOIIECCOPHBIX
CUCTEM

4.1 IloctpoeHne MHUKpPOIPOLECCOPHBIX YCT-
pOICTB ynpaBieHus 1 00paboTku uHpopManuu

5. Opraamsanus uaTepdeiica MIIC u 3amomu-
HAIOUINX YCTPOUCTB

5.1 Opranuzauus unrepdeiica MIIC ¢ 113V u
cratuyeckumu O3Y

5.2 Opranusanus unrepgeiica MIIC ¢ qunamu-
yeckumu O3Y

b1.B.07

Metoabl 1 cpeicTBa ANATHOCTHPOBAHUSA
Henn u 3a5a4n n3y4eHusi AUCHHUILINHBI:
[lensimu OocBOEHUS NUCHUIUIMHBI (Monyins) «Me-
TOJBI ¥ CPEICTBA AUATHOCTUPOBAHMS SIBIISIOTCSA:
pUOOpETEHNE CTYACHTaMU CIIOCOOHOCTH (OopMYy-
JUPOBATh 1€MW U 33Ja4d JUAarHOCTUYECKUX HC-
cleloBaHUi; 00OCHOBaHHO BBIOMpaTh W IMpUMe-
HATbH Ha MPAKTUKE TEOPETUUECKUE U DKCIIEPUMEH-
TaJbHBIE METOJBl U CPEJICTBA PELIEHUs 3a1ad JU-
arHOCTUPOBAHUS; NPUMEHATH MPUHLMIIBI IUIAHU-
pOBaHMs U METOJIbl aBTOMATHU3aIMK Ipoliecca JIu-
arHOCTUPOBAaHUS Ha OCHOBE HWH(POPMALMOHHO-
U3MEPUTENIbHBIX KOMIUIEKCOB KakK CpeJCTBa IO-
BBIIIEHUSI TOYHOCTHM U CHWIKEHUS 3aTpaT Ha €ro
IIPOBE/ICHHUE.
OcHoBHBIC pa3fe/bl IMCHUIIIHHBI:

1. BBenenne B TEXHUYECKYIO IUATHOCTUKY

1.1 IloHaTne TexHMYeCKOW nuarHocTuku. Tep-

MUHBI U OTIPEJIeNICHUS.

1.2 llenu n 3a1a4M TEXHUYECKON JTUArHOCTHUKHU.

CTpyKTypa TEXHUYECKOW TUArHOCTUKH.

1.3 JIlnarHocTu4ecKue napameTpsl.

1.4 Munumuzanuss Habopa KOHTPOJIMPYEMBIX

[apaMeTpoB

1.5 ®uznyueckue METOIbI KOHTPOJIS

2. Meroaps! CTaTUCTUYECKUX PEILICHUN

2.1 Meton Baiieca

[IK-5
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2.2 MeTtoJ mocienoBaTeILHOro aHajiu3a

2.3 MeTtoa MUHUMAaJIBHOTO pUCKa

2.4 Mertoq MUHAUMAaIbHOIO YHCIa OIIHMOOYHBIX
peleHuit

2.5 Meton MUHHMAaKca

2.6 MeTo HaubOIBILIETO MPABIONIOI00US

3. OCHOBBI  HAJEKHOCTH  DJICKTPOHHBIX
CpelCTB

3.1 OcHOBHBIE TEPMHUHBI U OMNPEICICHUS TEO-
pHYHU HAJIEKHOCTH

3.2 XapaKTepUCTHKN HAJICKHOCTU PaTUODIICK-
TPOHHBIX CPEJICTB

3.3 Metoasl pacyera HaJEKHOCTH DJICKTPOH-
HBIX CPEJCTB

b1.B.08

CAIIP ycTpoiicTB NPOMBINUIEHHON 3JIEKTPO-
HUKU

Henau n 3a7a4u M3y4YeHUs1 IMCUMILINHBI:

[lenpr0 MUCHUIUIMHBI SIBISIETCS OBJIAJICHUE CTY-
JEHTaMH HEOOXOAMMBIM U JJOCTAaTOYHBIM YPOBHEM
MpOPECCHOHAIBHBIX KOMIIETEHIIMM B COOTBETCT-
Buu ¢ TpedoBanuamu GI'OC BO no HanpaBieHUIo
noarotoBku 11.03.04 «DneKTpoHUKA U HAHOJIECK-
TpOHUKa», npoduib noarotoBku «lIpoektupona-
HUE€ W TIPOrpaMMHUPOBAHUE CHUCTEM HMHTEPHETA Be-
e,

[lenpro M3y4eHUs] TaHHOW TUCHUIUIAHBI SBIISCTCS
dbopMupoOBaHUE y CTYJEHTOB KOMILIEKCA 3HAHHUH B
00J1acTH aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUS
YCTPOMCTB MPOMAIEKTPOHUKHU. M3ydeHue auciu-
IJTMHBI 3aKJIIOYAEeTCSl B YCBOGHHUM CTYJE€HTAMHU
TEOPETUYECKNX 3HAaHUU MO WH(POPMAIMOHHOMY,
MpPOrpaMMHOMY, TEXHHYECKOMY OOECIEUEHHUIO
CAIIP, B ¢dopMupoBaHMM HaBBIKOB aHaIW3a U
CHHTE3a YCTPOWCTB MPOMDJIEKTPOHUKH Ha OCHOBE
MOJICJIMPOBAHUS MPOLIECCOB CBSI3aHHBIX C CO37a-
HUEM COBPEMEHHBIX IMEUYATHBIX IUIAT C HCIOJB30-
BanueM [IK. Koneunas mienp o0ydeHus — cBoOO/I-
HOE BJQJCHUE KOMIUIEKCOM  IPOTPAMMHBIX
CPEACTB, NMPEIHA3HAUECHHBIX JIJIS1 TPOECKTUPOBAHUS
U CO3/aHMsI TIPOCKTUPYEMBIX MHUKPOIPOIIECCOP-
HbIX CHCTEM. YKa3aHHasi Lellb JIOCTUTaeTCs 3a
CYET O3HAKOMJICHUSI CTYJIEHTOB C Pa3TUYHBIMH
MIPOrpaMMHBIMHU CPEACTBAMU MOJICIUPOBAHUS pa-
OOTHI TPOCKTUPYEMOM TIEYATHOU IIATHI JJIsI MUK-
PONPOLIECCOPHON CUCTEMBI M MOAKPEIUISIETCS BbI-
MTOJTHEHHEM JTA00OpaTOPHBIX paboOT M KypCOBOM pa-
OOTBHI.

OcHoBHBIE pa3/jeibl AUCHUILIMHBI:

[1K-1
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1. CAIIP ycTpOWCTB IPOMBIILICHHOW 3JIEKTPOHU-
KU1

1.1. BBeagenue B aucumiuinHy. OCHOBHBIE pasje-
Jbl U TEOPETUYECKUE IIOJIOKEHUS H3YUYCHHBIC B
JIPYTUX JTUCHUIUIMHAX JUIsi 0Oy4eHUs AUCLUILIMHE
«CATIP ycTpoiicTB IpoM3IeKTpOHUKI». CIIOCOOBI
IIPOEKTUPOBAHUSI COBPEMEHHBIX YCTPOMCTB IpO-
MAJIEKTPOHUKU. YPOBHU aBTOMATU3MPOBAHHOIO
npoektupoBanus. Knaccudpuxamus CAIIP. O630p
IPOrPaMMHBIX MPOAYKTOB 31eKTpoHHBIX CAIIP.
[IpousBoautenu u nocraBmuku CAIIP nedatHbix
wiat. Poccuiickuii ppiHok CAIIP neuaTHbIX miart.
[Taker mnporpammHoro obOecrieuenus CAIIP
PCAD. Co3nanue mabioHa ajisi pucoBaHUs IJIEK-
TPUYECKUX CXeM. ['pyrma KOMaH]Jl CO3JaHMs CXe-
MBI JIEKTPUYECKOW NpUHIMIHAIBHOU. [IpuMepsl
pucoBaHUA cxeM. ['paduueckoe perakTHpOBaHHE
cxeM. Ilo3unponHele 0003HAYCHUS, HOMUHANIBI U
tunsl. [lepenymepanus Mo3uUOHHBIX 0003HaYe-
HUW. JlonmonHUTENbHBIE TEKCThl. Bcromorarens-
HblE KOMAaH/bl HCIIOJIb3YEMBbIE IPU PUCOBAHUU
CXEM.

1.2. O6mme monoxenus (I'OCT 2.001, TOCT
2.004, TOCT 2.051,) Obmue mpaBuia BBIOTHE-
Hus yeprexed. (TOCT 2.301, T'OCT 2.302, TOCT
2.303) IIpaBuna Beimonnenus cxem. ('OCT 2.708,
I'OCT 2.752, T'OCT 2.759, IT'OCT 2.761, I'OCT
2.708, T'OCT 2.764, 'OCT 2.765, T'OCT 2.7).

1.3. TexHonorus mnedyaTHbIX MmiaT. OTHOCTOPOH-
HUeE IaTel. JIByXCTOpOHHUME IaTel. MHOrocion-
Hble MmaaTel. TOYHOCTH medaTHbIX MmiaT. PazMepsl
neyaTHeIX Iuiat. TonmuHa medatHsix miar. Ot-
BEpPCTHUsI MEYATHBIX Muiat. [lapameTpbl mpoBOAHU-
KOB W 3a30poB. KOHTakTHbIE IUIOMIAJIKU OTBEp-
ctui. [Inockne KOHTaKTHBIE TUIOIIAJKU. JKpaH-
Hble cJou. ['ambBaHMYECKUE TMOKPBITUS. 3alIUT-
Hble TOKpbITHS. MapkupoBka. YcTaHOBKa 3Je-
MEHTOB. Y CTaHOBKa 3JIEMEHTOB C OCEBBIMU BBIBO-
JIamMH. Y CTaHOBKA 3J€MEHTOB CO IITHIPEBBIMH BbI-
BOJaMH. YCTaHOBKa MHUKpocxeM. PagmaTopsl ox-
naxaeHus. [loBepXHOCTHBIM MOHTaX. MOHTax
MHUKpPOCXEM Ha MOBEPXHOCThb. J{MCKpEeTHbIE 4YMI-
anemeHThl. [lasuibHas macka. [Ipukielika sneMeH-
TOB. [lepciekTBBI apaMeTPOB MEYATHBIX IJIaT.
1.4. TIpeoOpazoBanue ¢GaiaoB U CO3/IaHUE CITUCKA
coenuHeHui. [lepexon OoT cXeMbl JIEKTPUYECKOU
MPUHIIMIIAATLHON K 00pa3y Ie4aTHOM TIUIaThI.
I'padmueckuii penakrop mneyarHeix miaatr PCB.




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

Hacrpoiika xondwurypamuu. Ciou PCB-mpoekra.
Co3nanne koHTypa mnewyaTHou muiatel. Co3lnaHue
JIOTIOTHUTEILHOTO CJIOSI /171l TPOCTAHOBKHU pa3Mme-
poB. YIakoBKa CXEeMbI Ha TeYaTHYI Iuiary. Pyu-
HOE pa3MelleHHEe KOMIIOHEHTOB Ha IjaTe. 3aja-
HUE TPaBUJI MPOCKTHPOBAHHS W OTPAHUYCHHM.
Pyunas tpaccupoBka coenunenui. [lomcucrema
MPOSKTUPOBAHUS MTEYATHBIX IJIaT Specctra.

1.5. B3aummogelictBue mnoin3oBareiabckon CAIIP
PCAD c cucremoii Specctra. aTepdeiic Tpaccu-
poBmnka. KomaHael  ympaBlieHHsS — CHCTEMOM
Specctra. Komanp! pa3merieHyst KOMIIOHEHTOB Ha
nevyatHoil rmare. VMHTepakTUBHOE pelaKTUPOBa-
HUE U TpaccUpoBKa. ABTOTpaccupoBka. B3aumo-
JENCTBUE CHCTEMBI Specctra ¢ MOoJb30BaTeIbCKOM
CATIIP PCAD.

1.6. Pa3paboTka TUIIOBOrO KOMIIOHEHTHOT'O MOJTY-
ns. Co3nanue komnoHeHTa. PazpaboTka nocanou-
HOro Mectra. MIMeHa mMoOcagouHbIX MeCT. 3aluch
CHUMBOJIAa. YTaKOBKa BBIBOJOB. JlONMOJTHHUTENbHAS
TekcroBas uHpopmaius (Atpulytsr). PazpaboTka
CHUMBOJIBHOTO 0003HAU€HUs 3JIE€MEHTAa. Y CTaHOBKa
COOTBETCTBUSI MEXIYy I[IOCAJIOYHBIM MECTOM H
rpadpuueckuM obo3HaueHueM. Co3aaHue 3IIeMEH-
TOB C Pa3HOPOJHBIMU JIOTUYECKUMHU YACTSIMH.
CucreMa rmeyaTw W IMOATOTOBKA 3aJlaHUSl HA Tie-
YaTh.

b1.B.09

IIpoekTHpOBaHWEe MHKPONPOLECCOPHBIX CHC-
TeM
ey u 3aga4un U3yYeHUs TUCHUTIIHHBI:

Lenbto AUCHUIIIMHBI SIBJISETCS OBJIAJICHUE
CTYACHTAMH HEOOXOMUMBIM U  JOCTaTOYHBIM
YPOBHEM NpOo(ecCHOHANBHBIX KOMIETEHIUI B CO-
orBerctBuM ¢ TpeboBanusimMu ®I'OC BO mo Ha-
npasieHuto noarotoBku 11.03.04 «3OnekTpoHuka
¥ HAaHODJICKTPOHMKA», Mok moarotoBku Ha-
npajeHHocTh (rmpo¢uis) [IpoekTupoBanue u mpo-
rpaMMHpOBaHKE cucTeM MHTepHEeTa BelIe.
CoBpeMeHHOE pa3BUTHE MHUKPOIPOLECCOPOB U
CPeACTB MPOMBIIJICHHONH aBTOMATHU3alUHU TPEIb-
SBIISIIOT K BBITYCKHUKY BBICOKME TpeOOBaHUS K
YMEHUSIM M HaBBIKaM MPOEKTUPOBAThH M MPOTpaM-
MHUPOBaTh Takue cucTeMbl. Criennanu3upoBaHHbIE
CpeACTBa TPOCKTHPOBAHMUS, BBITyCKaeMbIC, Kak
NPaBUJIO, MPOU3BOJUTEISIMU 3JIEKTPOHHBIX KOM-
MOHEHTOB MW TpeIaraeMmpie pa3padoTuuKy Oec-
IUIATHO, TAKMX MHUKPOIPOIIECCOPHBIX CHCTEM CY-
IIECTBEHHO COKPAILAeT CPOKM CO3AAHUS U OTJIAJ-

TIK-1, [TK-2
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KU YCTPOWCTB HAa OCHOBE COBPEMEHHBIX MHUKPO-
nporeccopoB. OTHUM U3 BHIIOB IPOPECCHOHATB-
HOM JEATEeTbHOCTU TUIUIOMHUPOBAHHOTO CIEIUa-
JMCTa MOXKET OBITh MPOEKTHO-KOHCTPYKTOPCKAs U
HAy4YHO-UCCIIeIoBaTeNbCKasl J1eaTelnbHOCTh. M3y-
YeHHWE B paMKax JAHHOW IUCIMILIMHBI ITPOMBIII-
aennoro crapmapra Intel MSC-51 B oGmactu
MHUKPOIPOIIECCOPOB  MO3BOJIUT  COBPEMEHHOMY
WHXXEHEepPY Ha MPaKTHKE IPaMOTHO HCIIOJIb30BaTh
CIIO)KHOE 00OpYJOBAaHHE M CYIIECTBEHHO COKpa-
TUTH BpeMs Ha MOKCK OMIMOOK M yCTpaHEHHUE aBa-
pUMHBIX CUTyalluil B paboTe, a Takke BbIOMpaTh
ONTHUMAJbHBIE METOAbl NMpHU pa3paboTKe MHUKPO-
IPOIIECCOPHBIX CHUCTEM W TPaMOTHO MX IMPOrpam-
MHUPOBATb.
OcHoBHbIE pa3/ieJibl JUCHUILIMHBI:

1.1 IlpencraBieHre CUCTEMBI KaK OOBEKTa IPO-
EKTUPOBAHHUS

1.2 OcHoBHBIE ATanbl TPOSKTUPOBAHUS

1.3 IIpoekTrpoBaHNE MPOTPAMMHBIX CPEICTB

1.4 Pa3paboTka apXUTEKTYpPbl CHCTEMbI
1.5 [IpoekTrpoBaHue anmnapaTHbIX CPEACTB

b1.B.10

CxemoTexHuKa

Henun u 3aga4n u3y4eHus: AUCHUIIMHBI:
[lenssmu oCcBOEHMsI OUCHUIUIMHBI «CXEMOTEXHU-
Ka» SIBJISIETCSI M3YYEHHE OCHOBHBIX CXEMOTEXHHU-
YEeCKUX peIleHU U (YHKIMOHANBHBIX Y3JI0B aHa-
JIOTOBOW M IM(POBOIM 3NEKTPOHUKHU, MOIyUEHHE
HABBIKOB CHHTE€3a IPOCTEHIINX DJIEKTPOHHBIE
YCTPOMCTB, coOAEpXKAIUX YCUIUTENH, aHaJIoro-
udpoBble U LU(PPO-aHAIOTOBBIE IpeoOpa3oBaTe-
JIM, JIOTUYECKUE UHTETPAJIbHBIE CXEMBI, IN(PPOBBIE
(YHKLIMOHATBHBIE Y3JIbl, MHIUKATOPHI, CUIJIOBBIE
3JIEKTPOHHBIE KITIOYH.

OcHoBHBIE pa3fe/bl IUCHUIIIHHBI:

1. Buasl n mapameTpsl 2JIEKTPUYECKUX CUTHAIIOB
1.1 Moaynsuusi BBICOKOYAaCTOTHBIM CUTHAJIOM U
UMITYJIbCHAS! MOTYJISLIUS.

1.2. Bunabl moMex u crocoOsl 60phObI ¢ HUMHU.

2. TpaH3UCTOPHBIE YCUIIUTENIbHBIE KACKAbI.

2.1. Cucrema YCIOBHBIX 0003Hau€HUIl TpaH3U-
CTOPOB.

2.2. Touka mokosi, paboyass TOYKa, BXOJHas Ha-
rpy304Has XapakTEpUCTUKA, CTaTUYecKas U Ju-
HaMHU4eCcKasl IMHUS Harpy3KHu.

2.3. Croco0 3amaHus TOYKHU MOKOsI (PUKCHPOBaH-
HBIM TOKOM 0a3bl. [lonmHas cxema kackaza 1o me-
PEMEHHOMY TOKY, Ha3Hau€HHE 3JIEMEHTOB, CXeMa

IK-1, T1K-2
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3aMEILEeHHs 10 MOCTOSSHHOMY TOKY U aHaJllu3 CTa-
OWJIBHOCTH TOYKM IIOKOS METOAOM Harpy304HOH
XapaKTEPUCTUKH.

2.4. Cnoco0 3a1aHusi TOYKU MOKOSI (PUKCUPOBAH-
HBIM HampsbkeHueM 0asbl. [lonHast cxema kackana
[0 NIEPEMEHHOMY TOKY, Ha3HAuY€HUE 3JIEMEHTOB,
CXeMa 3aMelIeHUsl N0 MOCTOSHHOMY TOKY M aHa-
U3 CTaOMJIBHOCTH TOYKH TOKOSI METOJIOM Harpy-
30YHOM XapaKTEPUCTUKH.

2.5. Cnoco0 3amaHusi TOYKU TMOKOSI (PUKCUPOBAH-
HBIM HamnpspKeHUEeM 0asbl ¢ IMUTTEPHOU CTaOMIH-
3anuen. [lonHas cxema Kackajaa o IepeMEHHOMY
TOKY, Ha3HaAu€HHE 3JIEMEHTOB, MEXaHU3M JEHCT-
Busi OOC 110 TOCTOSIHHOMY TOKY.

2.6. Pabora ycunutensHOro Kackajaa Ha OUIosip-
HOM TpaH3HMCTOpE B Kilacce ycuiieHus: A. Bpemen-
HbI€ JUarpaMMbl BXOJHBIX U BBIXOJHBIX TOKOB U
HaIpsDKEHUM, MX CBA3b C cemeiictBamu BAX,
yroia orceuku. Da3oBblil CIBUT MEKY BXOJIHBIM U
BBIXOJHBIM HaIPSDKEHHWEM IIPU BKIIIOUEHUU TpaH-
3MCTOpa MO CXeMe C OOITUM SMUTTEPOM.

2.7. Pabota ycuiauTenpHOro Kackaaa Ha Oumossip-
HOM TPaH3HMCTOpPE B Kiacce ycuieHus B. Bpemen-
HBbI€ JMarpaMMbl BXOJHBIX U BBIXOJHBIX TOKOB U
HalpsDKEeHUM, MX CBA3b C cemeiictBamu BAX,
YroJI OTCEUKH.

2.8. PaboTa ycunuTenbHOro Kackaga Ha OUIoJisp-
HOM TpaH3ucTOpe B Kiacce ycuieHuss AB. Bpe-
MEHHBIE JUarpaMMbl BXOJAHBIX U BBIXOJIHBIX TOKOB
Y HaIpsDKeHWH, UX CBA3b C cemeirctBamu BAX,
YroJI OTCEUKH.

2.9. PaboTa ycHIHUTENBHOTO Kackaja Ha OUIOJIsp-
HOM TpaH3HucTOope B Kiacce ycunenus C. Bpemen-
HbI€ UarpaMMbl BXOJHBIX U BBIXOJHBIX TOKOB U
HanpspDKEHUM, WX CBA3b ¢ ceMeiictBamu BAX,
YroJI OTCEUKH.

2.10. Pabora ycuauTensHOTO Kackaga Ha OHIIO-
JSIPHOM TpaH3UCTOpe B Kiacce ycuneHus D. Bpe-
MEHHBIE JMarpamMMmbl BBIXOJHBIX TOKOB U HaIlps-
eHul B knaccax ycuinenus AD u BD.

2.11. Knaccsl ycunienns E, BE, ABE.

2.12. BpemeHHbIE quarpaMMbl BXOJHOTO Hamps-
JKEHUSI U KOJUIEKTOPHBIX TOKOB B KJlaccax ycuie-
Hus A, B, AB, C u 3HaueHus yrioB OTCEUKH.

2.13. HenuHeliHble MCKaXEHUS B KJIaccax yCHUIIE-
must A, B, ABu C.

2.14. KII[] B pa3Iu4YHbIX KJIaccaxX YCUJICHHS.

2.15. TlocTpoeHnue craTUYecKOM U TUHAMHYECKOU
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JVHUU Harpy3kKl Ha IpUMEpe CXeMbl C (PUKCHPO-
BaHHBIM HAIpsDKEHHEM 0a3bl M AYMHUTTEPHOH CTa-
Ounu3anyen NoJ0KEeHNUs TOUKHU ITOKOSI

2.16 .TemmeparypHas cTaOWIH3aIUs MOJOKECHUS
TOUYKU MOKOs. CXeMBbl ¢ MmapaMeTpuyecKoil cTabu-
JaU3aluen U ¢ IpUMEHEHNEM OOpaTHbIX CBSI3EH.
2.17. TouHble M anMPOKCUMHUPOBAHHBIC JIOTapUd-
MUYECKHE aMIUIUTYIHO-YaCTOTHBIE XapaKTepH-
CTUKM M Jorapupmuueckue (pa3od4acToTHblE Xa-
paktepuctuku. IIpocreiimne nepenaTodHble 3Be-
HbSI.

2.18. OneparopHas CTpYKTYpHasi cXeMa yCUJIUTe-
a1 ¢ o0muM smuTTepoM. BimsHue emkocreill Ha
YaCTOTHBIE XapaKTEPUCTUKH.

2.19. Ycunutenb co cnocoOoM BKIIFOYCHHS TpaH-
3UCTOpA IO cxeMe ¢ oOmeid 6a3oii. [lomHas cxema
[0 TEPEMEHHOMY TOKY, Ha3HAa4€HHE 3JEMEHTOB,
IPUHLINI JEHCTBUS, XapaKTEPUCTUKU.

2.20. YcuauTenb co CocoOOM BKIIFOYCHHS TpaH-
3UCTOpa MO CXeMe ¢ o0umuM KosuiekTopoM. Ilon-
Hasi cxXeMma [0 IEepeMEHHOMY TOKY, Ha3HayeHHE
3JIEMEHTOB, IPUHIIUI JIEHCTBUS, XapaKTEPUCTUKH.
2.21. ®a3zounBepcHbIi Kackal. [TomHas cxema mo
NEPEMEHHOMY TOKY, Ha3HAa4eHHE DJIEMEHTOB,
IIPUHLINI JEWCTBYSL, XapaKTEPUCTHUKH.

2.22. CpaBHuTenbHas TabiauIla mapaMeTpoB yCH-
JUTEIbHBIX KAaCKaJ0B C OOLIMM SMHUTTEPOM, C 00-
niei 6a30il ¥ ¢ OOLIMM KOJUIEKTOPOM.

2.23. Ycunurenb co cnocoOOM BKIIOUEHHS TpaH-
3UCTOpa MO cxeMme ¢ oOmuM ucrokom. IlonHas
CXeMa IO NEPEMEHHOMY TOKY, Ha3HAu€HHUe dJie-
MEHTOB, IPUHIIMII JEHCTBUS, XapaKTEPUCTHKH.
2.24. Yeunurens co cocoOOM BKIIIOUEHUS TpaH-
3UcTopa Mo cxeme ¢ oomum ctokoM. IlonHas cxe-
Ma IO NMEePEMEHHOMY TOKY, Ha3HAau€HHE 3JIEMEH-
TOB, IPUHIUI IEHCTBUS, XapaAKTEPUCTUKH.

2.25. Ycunurens MOIIHOCTH Kiacca A C TpaHc-
dopMaTopHBIM BKJIIOUYEHHEM Harpy3ku. Cxema,
Ha3Ha4YeHHE 3JIEMEHTOB, MPUHIUI JEUCTBHUS, Xa-
PaKTEPUCTUKH.

2.26 JIByXTakTHBIM YCHJIUTEIb MOIIHOCTH C
TpaHchopMaTopHOi cBsA3bl0. Cxema, Ha3HAYCHHE
3JIEMEHTOB, PUHIUI IEUCTBUS, XapaKTEPUCTUKH.
2.27 bectpanchopMaTOpHble ABYXTAaKTHBIE YCH-
JIUTEeNn MOIIHOCTH. CXeMbl, Ha3HaYeHHE dJIeMEH-
TOB, IPUHIUI IEHCTBUS, XapaKTEPUCTUKH.

3. MHoOroKkackajHble YCUIUTEIH.

3.1. Buapl cBA3u MexJy KacKaJaMH: KOHJIEHCa-
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TOpHas, TpaHchopMmaTopHas, HEMOCPEICTBEHHAs,
ONTPOHHAS.

3.2. MHuorokackanueie ycunurenan Ha UMC. O6-
IIMe CBEIEHHUS W CHCTEMa YCIOBHBIX O0O3Haye-
HUU.

4. OCHOBHBIE TIOJIOKEHUSI TEOPUU OOpaATHBIX CBS-
3eil MPUMEHUTENBHO K 3JIEKTPOHHBIM YCUIIMTEIISAM.
4.1. O6mue cBeaecHus U onpenencHus. Bumbr 00-
pPaTHBIX CBSI3EH.

4.2. CnocoObl Moy4eHus cUriaiga oOpaTHON CBS-
31 U3 BBIXOJHOHM II€NM YCWIMUTENS: 1O Halpsixke-
HUIO, 10 TOKY, KOMOWHHpOBaHHas oOpaTHas
CBSI3b.

4.3. CriocoOb! BBEICHHS CUTHAJIA OOpaTHOM CBSI3U
BO BXOJHYIO LIEIb YCUIIUTENS: MOCIEI0BATENbHAS,
napajulejipHasi, IapajljiesbHO-TI0CIIE10BaTEIbHAS
oOpaTHas CBSI3b.

4.4. BiugHue oOmiel mocienoBaTesbHON 00part-
HOM CBSI3M 1O HANPSHKEHUIO Ha KO3PPHUIHEHT
YCUJICHUS B AMAINA30HE CPEJHUX YACTOT.

4.5. Biugaue o0LIel 4acTOTHO-HE3aBUCUMOM I10-
CJIeIOBATENIbHON OTPUIIATETILHON 00paTHOM CBSI3U
M0 HATPSKEHHUIO Ha CTA0MIBHOCTH KO3 PUIEHTA
YCUJIEHUS B AMAINa30HE CPEJHUX YACTOT.

4.6. BiiusiHuE 4aCTOTHO-HE3aBUCUMOMN TIOCIIEI0BA-
TETBLHON OTpHIATEIbHOW OOpaTHOM CBSI3W 1O Ha-
MPsDKEHUIO Ha (ha30BbIi CABUT MEKAY BXOJHBIM U
BBIXO/HBIM HaNpsyKEHUEM YCHIIUTEISL.

4.7. BnustHue oTpULATeIbHON 00paTHOM CBs3M Ha
HEJIMHEWHbIE NCKAKEHUS.

4.8. BrnusHue oOpaTHBIX CBs3€l Ha BXOJHOE H
BBIXOJIHOE COITPOTUBIIEHUE YCUIIUTEIS.

4.9. CamoB030y>XJIeHHE U aBTOTE€HEpalUs yCUIIU-
TeJei, 0XBaYeHHBIX OOPATHBIMU CBS3SIMHU.

4.10. VYcTOMYMBOCTH YCWIHTENEH, OXBAYCHHBIX
0OpaTHBIMU CBSI3SIMH.

4.11. Buusgaue o0Omel dYacTOTHO-HE3aBUCHUMOM
MOCJIEIOBATENbHOM  OTpHUIATENbHOM  00paTHOM
CBSI3M T10 HANPSHKEHUIO Ha TOJIOCY MPOIYCKaHUs
YCHIIUTEIS.

5. OnepanoHHbIE YCUITUTEIH.

5.1. Kparkas ucropus. OnpezneneHue. Y CIOBHbIE
rpadgudeckue 0003HaUYCHUsI, KOJTUIECTBO BBHIBOJOB
u ux HazHaueHue. JuddepeHnmanbHeii U CcHH-
¢a3HbIil curHanbl. YHuBepcaabHoCcTh. OY ¢ moi-
HOM BHYTPEHHEW YaCTOTHOU KOPPEKLIUEH.

5.2. TlapaMmeTpbl U XapaKTEPUCTUKH HICATTBHOTO
oV.
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5.3. HMuBepTuUpyOMMI YCUIUTEIb MOCTOSHHOTO
TOKa. MHBEpTUPYIOIIMI IOBTOPUTEND HAIPSKE-
Hus. [IpeoOpazoBaTenb ToKa B HaNPsKEHHE.

5.4. HeunBepTUpyIOIUN yCUIIUTEIh TOCTOSHHOTO
toka. [loBropurens Hanpskenust Ha OY.

5.5. IuddepeHnmanbHblii yCHIUTETh TTOCTOSTHHO-
ro TOKa.

5.6. uBepTupytomuii cyMMarop.

5.7. HeunBepTUpyIOLIUA CyMMaTOP.

5.8. CxeMa UHTErprupOBaHUSI.

5.9. Cxema auddepeHmpoBaHusl.

5.10. JlorapumMupyrommi yCuInTeb.

5.11. DKCrOHEHUHUATIbHBIN YCUITUTENb.

5.12. Tpurrep LlIMuTTa B reHepaTOpax UMITYIIbC-
HBIX CHUTHAJIOB.

5.13 .MynsTuBuGparop Ha OVY.

5.14. T'eneparop koneOaHUN NPSIMOYTOJIBHOU U
TPEyroJisHOU (hopM.

5.15. RC-reneparop CHHYCOUJANbHBIX KoleOa-
HUI.

5.16. Ucrounuk Hanpspkenuss Ha OY ympasise-
MBI HAIIPSDKEHUEM.

5.17. Ucrounuk Toka Ha OV ympaBiseMblii Ha-
MPSKEHUEM.

5.18. ITapametpsr OV .

5.19. Buytpennss cxemorexnuka OVY.

6. TeMbl 1a00paTOPHBIX 3aHATHH.

6.1. VccnenoBanue crnoco0OB 3aJjaHUsl PEKUMOB
MOKOSI B YCHJIMTETLHBIX KackaJax ¢ OOIIMM IMUT-
TEPOM.

6.2. UccrnenoBanye ycCUauTelNs 3ByKOBOM 4acTOTBI
Ha OCHOBE PEOCTAaTHOI'0 Kackaja C OOIIUM SMUT-
TEPOM.

6.3. UccnenoBanue MynbTUBHOpaTOpAa.

6.4. UccnenoBanue LC-reneparopa.

6.5. Uccnenosanue RC-reneparopa.

6.6. HccnenoBanune reHepaTopa MUIO00Pa3HOTO
HaIpsKEHUSI.

6.7. VccnenoBanue GJIOKUHT-TEHEpaTOpa.

6.8. Koncynpranuu no oopMiIeHHIO U BBITIOJIHE-
HUIO JIa0OpaTOPHBIX PadoT.

7. IlpoMexyTOUYHas arTecTalusl.

7.1. IlonrotoBka K SK3aMeEHY.

b1.B.11

Co3nanne MOOMJIBLHBIX NpUJIoKeHu aas 10T
Lenu u 3aga4n U3y4YeHUs: JUCHUILINHBI:

[Tomydyenue oOydaronuMuUCs 3HAHUW W TIPAKTH-
YeCKMX HaBBIKOB B pa3pabOTKEe MIPOrpaMMHOTO
obecrieueHust I MOOWJIBHBIX  IPHJIOKEHUH,

[K-1

108 (3)
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(GYHKIIMOHUPYIOMUX TI0J] YIIPaBJICHHEM OICPaIlH-
OHHBIX CHCTEM, OCHOBaHHBIM Ha Android, Ha s35I-
ke Kotlin.
OcHoOBHbIE pa3/ieibl JHCIUTLIMHBI:
. BBennenue
. BBejieHuE B sI3BIK MPOrpaMMUPOBAHUS
. OCHOBBI S13bIKa IPOTPAMMHUPOBAHUS
. OyHKIMHU
. OOBEKTHO-OPUEHTHUPOBAHHOE
. Konnexnuu u mmocenoBareabHOCTH
. Kopytunsl

~No ok~ WN -

b1.B.12

TexHosornueckne JaT4YNKN
Henn u 3a5a4n n3y4eHusi AUCHHUILIMHBI:
OcBoeHME COBPEMEHHBIX METOJOB U CPEACTB U3-
MepeHUs HauboJiee pacpoCTPAHEHHBIX U UCIOJIb-
3yeMbIX Ha IPAKTHKE 3JIEKTPUYECKUX U HEIJIEK-
TPUYECKUX BEIUYMH. V3ydeHHe OCHOBHBIX BHIOB
JATYNKOB TPOMBIIIJICHHOTO M OBITOBOTO TpUMeE-
HEHMs, a TaKke (PU3MYECKUX MPUHLUIIOB U sBJIE-
HUH, JIeXamuX B OCHOBE HMX paboThl. YMeHwue
AQHAJIN3UPOBATH IPUMEHUMOCTD PA3JINYHbIX THIIOB
JATUYMKOB, @ TAK)K€ TEXHUKO-DPKOHOMUYECKHUE I10-
Ka3aTelu UX MPHUMEHEHUS! B KOHKPETHBIX YCJIOBH-
AX.
OcHoBHBIC pa3fe/bl JTHCHUIIIHHBI:
1. Paznen 1
1.1 OOmme BOIpOCH cO37aHUSA CHUCTEM cOopa
nanHbix. Knaccugukanusa aatuukoB. OCHOBHBIE
XapaKTEepUCTUKN JaT4uKoB. (Du3nyeckue NpuH-
UMbl pabOThI JaTYUKOB.
2. Pa3nen 2
2.1. OnTryeckre KOMIOHEHTHI JaTYNKOB. UHTEp-
(eiicHbIE AIEKTPOHHBIE CXEMBI.
3. Pa3zgen 3
3.1. JlaTunku NPUCYTCTBUS U IBUKEHUS.
4. Pasnen 4
4.1. JlaT4MKu CKOPOCTH U YCKOPEHMSL.
5. Pazmen 5
5.1. JlaT4MKy MEXaHUUYECKOTO HANPSHKEHUS U J1aB-
JICHHUSL.
6. Pasnen 6
6.1. Pacxogomepbl M NTaTYMKU BIAKHOCTH. AKY-
CTHUYECKHE JaTUYUKH.
7. Pazmen 7
7.1. JlaTuuKH TeMIEepaTypsl.
8. Pa3znen 8
8.1. JlaTuMKu CBETOBBIX U PAAMOAKTUBHBIX H3IY-
YEHUH.

TIK-4; TIK-5

108 (3)
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9. Pazzmen 9
9.1. Xumuueckue AaTyukud. Marepuanibl U Tex-
HOJIOTMM U3TOTOBJICHUSI JATYMKOB
b1.B.13 IIporpammupyemble TexHuueckue cpeacrsa | [IK-2; TIK-4 144 (4)

ACY T

ey 1 3aga4un U3y4eHUs TUCHUTLIMHBI:

[lenbt0 OCBOCHHUS TUCIUTUIAHBI SIBJISIETCS MOTyYe-
HUE HAaBBIKOB HCIOJBH30BAHUS almapaTHO - MpPo-
TPaMMHBIX CPEJICTB, NPEIHA3HAYCHHBIX JUIS OT-
JaJIKi MHKPOIIPOIIECCOPHBIX CHCTEM aBTOMAaTH3a-
UM TIPOMBIIIICHHBIX 00BEKTOB. B pesynbrare
U3ydeHHs] Kypca OOydarommecs: JOJDKHBI TTONy-
YUTh MPAKTUYECKHE HABBIKK 110 OTJAJKEe U Ha-
CTPOMKH ammapaTHO-IPOrPAMMHOTO OOECTICYCHUS
WHIYCTPHATIBHBIX MHKPOIPOIIECCOPHBIX CHCTEM,
OTIEPALIMOHHON YaCThIO0 KOTOPBIX, SBISIOTCS MPO-
MBIIICHHBIE TPOTPAMMHUPYEMBIE KOHTPOJUIEPHI.
[Tony4yeHHbIE HaBBIKM TOBBICIT HPOQECCHOHATB-
HBIl YPOBEHb HMCCIICJIOBAHUN U Pa3pabOTOK B 00-
JACTH TPOMBIIUICHHOW aBTOMAaTH3AIHH.
OcHoBHbIE pa3esibl JUCHUIITUHBI:

1. Knaccudukanus u o01ire BOIpocsl op-
raHU3alUU MUKPOIIPOLIECCOPHBIX CHCTEM
pazIMyHOTO (YHKIIMOHATHFHOTO HA3HA-
YEeHHUS.

2. CxeMOTeXHWYecKas, armaparHasi v Mmpo-
rpaMMHasi OpraHu3alusl MUKpOIIpoLec-
COPHBIX CUCTEM Ha 0a3e MPOMBIIUICHHBIX
KOHTPOJUIEPOB.

3. OpraHuzanus ConpsHKeHUs MPorpaMMu-
PYEMBIX TEXHUYECKHX CPECTB Yepe3
U POBBIE TTOCIIE0BATENILHBIC KaHAIIBI
CBSI3U B MUKPOMPOLIECCOPHBIX CUCTEMAX.

4. W3ydeHue mporpaMMHUpPyeMOTO JIOTHYe-
ckoro KoHTposutepa Simatic S7-300 u
CO3JIaHUs YIPABISIFOIIUX MTPOrpamMM Ha
A3BIKE PEIeHHO-KOHTAKTOPHBIX CXEM.

5. Hsyuenue npumeHeHHs TaliMepOB U
CYETYMKOB MPOTrPaAMMHUPYEMOT0 JIOTHYE-
ckoro KoHTposutepa Simatic S7-300.

6. HM3yueHue coBMecTHasi pabOTHI MPO-
rpaMMHUPYEMOTO KOHTpPOJIJIEpa H CEHCOP-
HOT'O MOHHUTOpA.

7. Peanmzanusi CHCTEMBI YIIPABJICHHS 3a-
JTAHHOTO BUPTYAJIILHOTO 0OBEKTa aBTOMa-
tuzain (12 00bekToB) Ha Oa3e KOH-
tposutepa Simatic S7-300.

8. M3ydenme 0CHOB OCTPOCHHS MUKPO-
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IIPOLIECCOPHBIX CHCTEM YIPABICHUS C
UCIIOJIb30BaHUEM PACIIPEICIICHHOM Tie-
pudepun U peaau3alus CUCTEM aBTOMa-
TH3aLMX HA UX OCHOBE.
b1.B.14 HanoajieKkTpoHuKA IK-1 72(2)

Llenu u 3anaun U3y4EHUs TUCUUTLIINHBIL:

Henpto un3ydeHus aucuuiuimHbel «HaHORIEKTpPO-
HUKay sBisieTcsa (popMHUpOBaHHE HAYYHON OCHOBBI,
HEOOXOIMMOM JJI CO3/aHMs AJIEMEHTOB, MPUOO-
POB M YCTPOMCTB MUKPO- U HAHORJIEKTPOHUKHU.
3amaueit u3ydeHus: qucuUIUinHbl «HaHosnektpo-
HUKa» SBISIETCS M3YYCHHE 3aKOHOB (DU3UKHU HAHO-
pa3MepHBIX MOJIYIIPOBOJHUKOBBIX CTPYKTYp IUIs
MOCJIEIYIOLIEr0 MCIOJb30BaHUsl HUX IpU paspa-
00TKE M SKCIUlyaTallud NPUOOPOB M YCTPOMCTB
MHUKPOBOJHOBOM, ITU(POBON M ONTHUYECKOU DIICK-
TPOHUKH, a TaKK€ IMpPU INPOECKTUPOBAHUM 3JIEK-
TPOHHBIX CXEM Ha UX OCHOBE.

OcHoBHBIE pa3je/bl IMCHUIIIHHBI:

1. ®usnyeckrue 0OCHOBBI HAHOAIEKTPOHHUKH.

1.1. KBaHTOBOE OrpaHUYEHHUE.

1.2. bamnucTuuecknii TpaHCIOPT HOCHUTENEH 3a-
pana.

1.3. TyHHenupoBaHuEe HOCUTENEH 3apsaa.

1.4. CnuHOBBIE 3(PPEKTHI.

1.5. CtpykTypbl C KBaHTOBBIM OIPAHHYEHUEM,
CO3/71aBa€MbIM BHYTPEHHUM 3JIEKTPUYECKUM IIO-
JEM.

1.6. CTpyKTypbl C KBAHTOBBIM OTPAaHHYCHUEM,
CO3/1aBa€MbIM BHEILIHUM 3JIEKTPUUYECKUM IOJIEM.
2. Metoasl (GopMUpOBaHUS HAHOAIEKTPOHHBIX
CTPYKTYD.

2.1. TpagunmonHbie METOABI (POPMHUPOBAHUS TIJIE-
HOK.

2.2. MeTtoapl, OCHOBAaHHBIE Ha HCIIOJIb30BAaHUU
CKaHUPYIOLUX 30H]I0B.

2.3. Hanonurorpadusi.

2.4. Camoperyaupyromuecs mpoecchl.

2.5. ®opMHUpOBAaHKNE U CBOWCTBA HAHOCTPYKTYpPH-
POBaHHBIX MAaTE€pPUAIIOB.

3. DaemMeHThI ¥ TPUOOPHI HAHOAIEKTPOHUKH.

3.1. OnHO2IEKTPOHUKA.

3.2. CIMHTpOHHKA.

3.3. KBaHTOBbIE KOMITBIOTEPHI.

3.4. HanodotoHuka.

3.5. MounekynsipHas 2JIEKTPOHUKA.

3.6. MeMmpucTOpHAas 3JIEKTPOHUKA.
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3.7. [lomuMepHast 3JIEKTPOHUKA
3.8. Hanomia3smoHuka.
B1.B.15 du3nYecKne 0CHOBBI JIEKTPOHUKH IK-1 108(3)

ey 1 3aga4un U3yYeHUs TUCHUTLIMHBI:
[lenssMu OCBOEHUS AUCLUIUIMHBI SBISIOTCA HU3Y-
yeHue (PU3MYECKHX 3aKOHOMEPHOCTEH MPOIIECCOB,
HIPOMCXOJAIINX MPU ABMKEHUU HOCUTEIIEH 3apsizia
B BaKyyMe, raszax, TBEpJbIX TejlaX, Ha TpaHUIaX
paszena cpell ¥ IPUHLUIIOB TOCTPOEHUS U PabOoThI
AIIEKTPOHHBIX MPUOOPOB PA3TUIHOTO HAZHAYCHHUS,
YTO MO3BOJIMT pa3pabaThiBaTh HA UX OCHOBE JIEK-
TPOHHBIE YCTPOMCTBA, TMpenHa3HAUYCHHBIC IS
KOHTPOJIS U YIIPABJIEHUS B IPOMBILIUIEHHOCTH
OcHoOBHbBIE pa3/ieJibl JTUCHUTIMHBI:

1. TBepnoTenbHast 3MEKTPOHUKA

1.1. 3oHHas Teopusi. DHEPreTUYECKUE qUarpaMmmbl
U30JIMPOBAHHOIO aTOMa U IPYMIbI aToMOB. Bun
CHEKTPOB H3JIyUYeHHUS OIJHOATOMHBIX M MHOTO-
aTOMHBIX Ta30B U TBEPIBIX TEIL.

1.2. DnexTpornpoBOJHOCTh TBEPABIX TEI: METaj-
JIbl, TIOJIYTIPOBOJAHUKH U IUIJIEKTPUKH.

1.3. CoOcTBeHHbIE NONYNPOBOIHUKU. [Iporeccs
reHepanuu 1 peKoOMOMHALINY.

1.4. IlpumecHbIe TOTYNIPOBOJHUKY N-TUIIA.

1.5. IIpuMecHbIe MOYNIPOBOAHUKH P-TUIIA.

1.6 Knaccudukamuss HocuTened 3apsiga B IOJY-
NpOBOJHUKAX. TepMoauMHAMHUYECKOe pPaBHOBECHE
U pabouuii quama3oH TEMIEpaTyp MOIYIpPOBOA-
HUKOB.

1.7. HpeiipoBoe u auddy3rnoHHOE IBUKEHUE HO-
cuTesnel 3apsia B MOITYIPOBOJHUKAX.

1.8. IIpomecc oOpa3zoBanust 0OBEMHOTO 3apsiaa p-
N-mepexo/ia MpU OTCYTCTBHM BHELIHETO 3JIEKTPHU-
YECKOTO TOJISL.

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

1.10. Ananu3 cocrostHUs p-N-Tiepexoja MpH Ipsi-
MOM ¥ 00OpaTHOM CMEIIICHUH.

1.11. Uneanu3zupoBanHas u peanbHas BAX auo-
J1a, TeTJIOBOM TOK Y MOTCHITHAI.

1.12. EMKocTHBIE CBOMCTBa p-N-niepexona. Bumsl
npobos p-N-niepexoja.

1.13. Cnoco6 BkiItOYeHHsS OUMIOJSPHOTO TPaH3M-
CTOpa 1o cxeme ¢ o01iei 6a3oil.

1.14. Cnoco6 BkiItOYeHHs OUMIOJSPHOTO TPaH3M-
CTOpPA IO CXeMe C OOIIUM AIMUTTEPOM.

1.15. Cnoco6 BkioueHHs OUMIOJSPHOTO TPaH3M-
CTOpPa IO CXEMe C OOUIMM KOJIJIEKTOPOM.




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

1.16. IToneBbie TPAH3UCTOPHI C YNPABISAIOMIUM P-
N-3aTBOPOM.

1.17. MAII-Tpan3ucTopsl CO BCTPOEHHBIM KaHa-
JIOM.

1.18. MJII-TpaH3ucTopbl € HWHIYLHHPOBAHHBIM
KAaHaJIOM.

1.19. Tupucrop: ycinoBHble Tpadudeckue 0003Ha-
YEeHUsl, CTPYKTYpa, ABYXTPAH3UCTOPHASI MOJEIb U
MPUHLINI JCHCTBUSL.

1.20. CpaBHUTENbHAS XapaKTEPUCTHKA AJIEKTPOH-
HBIX KIIIOUEBBIX MPUOOPOB HA MpPUMEpPEe HX HC-
IIOJIB30BaHUs B CHJIOBOM JIEKTPOHUKE.

2. Tembl 71a0OpaTOPHBIX 3aHATHH MO pa3aeny
«TBepaoTrenbHast 3JEKTPOHUKAY.

2.1. M3ydyeHue XxapakTEpUCTUK MOIYIMPOBOIHHUKO-
BBIX JINOJIOB.

2.2. UccnenoBanue CTaOUINTPOHA U cTabuCTOpA.
2.3. MccnenoBanne OUMNONSIPHOTO TPaH3UCTOpPa B
cxeMe ¢ o0men 0a3ou.

2.4. VccnenoBanue OUMOJSIPHOTO TPaH3UCTOpPa B
CXeMe ¢ OOIIMM SMUTTEPOM.

2.5. WccnenmoBaHue TIOJIEBOTO TPAH3UCTOpPA C
VIPaBISIONUM P-N-3aTBOPOM B CXe€Me C OOIIHUM
HCTOKOM.

2.6. UccnenoBanue TUPUCTOPA.

2.7. Koncynpranuu mo opOpMIICHUIO W BBITTOTHE-
HUIO JTabOpaTOpPHBIX padoT.

3. [IpomexxyTouHast aTTecTaius

3.1. BrlinonHeHne 3a4€THOTO 3a0aHUs

b1.B.16

DJIeMEeHThI AHAJIOTOBOI TEXHUKH

ey u 3aga4un U3y4eHUs TUCHUTIIMHBI:

[lenpl0 OCBOEHMS JUCHUUIUIMHBL (MOAyns) «ie-
MEHTBI aHAJIOTOBOW TEXHHUKH» SBISIETCS (HOPMHU-
pOBaHUE y CTyJEHTa 3HAHUN OCHOB MHTETPAIbHOM
ANEKTPOHUKH, HEOOXOMMBIX ISl PAIlHOHAIEHOTO
BbIOOpa M TPUMEHEHUs 3JIEMEHTHON O0asbl mpu
CO3JJaHNH, PEMOHTE M OOCITY’)KUBAaHHIO PaIHOdIICK-
TPOHHOM ammaparypsl, 0OOCHOBAaHHOTO 3a/laHUs
TEXHUUYECKUX TpeOoBaHUI Ha pa3paboTKy ¢yHK-

OUOHAJIBHO - CHCHHAIIM3UPOBAHHBIX I/ISIICHI/Iﬁ
MHKPOIJICKTPOHUKH, a4 TAKKE CXEMOTCXHUYCCKOT'O
MMPOCKTUPOBAHU.

OcHoBHbBIE pa3/ieJibl JTHCHUTIIHHBI:

1. TexHonorn4yeckue OCHOBBI MHUKPORJIEKTPOHH-
K1

2. Jlorndeckue 31eMEeHThI Ha OUTIOJISIPHBIX TPaH-
3UCTOpax

IK-1; IIK-2;
I1K-3
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3. Jlornueckue 371€MEHTHI Ha MOJIEBBIX TPaH3U-
cTopax

4. IIporpaMMupyeMble TIOTUYECKUE MATPUIIBI U
nporpaMmmMupyemasi MaTpU4Hast JIOTHKa

5. CoBpemennsie BUC co clioXHBIMU TIpOrpam-
MHUPYEMBIMU U PEMIPOTPAMMUPYEMBIMU CTPYKTY-
pamu

b1.B.17

IIpoexTupoBanue HU@pPOBOM anmaparypbl Ha
IVINC

Henu u 3a7244 M3yYeHUS IMCUMIINHBI.

[lenbto OCBOEHUS IUCLMIUIMHBL SIBJISIETCS BbIpa-
0o0TKa 0a30BBIX 3HAHUI B 00JACTH MPOTPAMMHUPO-
BaHUSI MHTETPaJbHBIX MHKPOCXEM U pa3pabOTKu
IIPOrPaMMHOr0 00€cIeYeHUs] Ha OCHOBE COBpe-
MEHHBIX METOJIOB U CTaHAAPTOB IIPOEKTUPOBAHMS,
pa3paboOTKU U JalbHEUIIETr0 pa3BUTHS IPOrpaMM-
HBIX NPOJYKTOB, a TaKXe IMOATOTOBKA 00ydYaro-
LIMXCS K HAYYHO-HCCIIE0BATENBCKON U IIPOEKTHO-
KOHCTPYKTOPCKOH €ATEIBHOCTH

OcHoOBHBIE pa3aeiibl IMCHUIIJIHHBI:

1.1 Ucropus passutust [TJINC

1.2 Apxurexrypa IIJIMC. HapamuBaemble NEpeMBIYKH, CTa-
tuueckoe O3Y. Jlornuyeckue OJ0KH M TaOIULBI COOTBETCTBHSL.
AmnnapaTHsle U nporpaMmusie |P-61oku. OCHOBHBIE IOHSATHS O
SI3BIKaX Pa3pabOTKH amnapaTyphl.
1.3 Cucrembl  aBTOMAaTU3UPOBAHHOTO  NPOCKTUPOBAHUS
(CAIIP). O630p CAIIP mis pa3nuyHBIX YpPOBHEH MPOEKTHPO-
BaHus. SI3bIku onucanus anmapatypsl HDL. CkBo3HOe mpoek-
TUpoBaHue NUPPOBBIX ycTpoiictB Ha ocHoBe [TJIMC B CAIIP
ISE WebPACK Xilinx

2.1 Bunsl MOJETHPOBAHUS M THITBl MOJENed Ha Pa3IMIHBIX
stamax mnpoektupoBanus. McnonszoBanne VHLD- u SPICE-
Mozeneil. MozaenupoBaHue pabOThI HUPPOBBIX YCTPOKMCTB €
nomorieio BecrpoenHoro B CAIIP ISE WebPACK cumyinsitopa
Isim.
2.2 Pa3paboTka npoexTHOM nokymeHTauuu. Kondurypupona-
aue [IJIMC ¢ momomsio Bctpoernoit 8 CAITP ISE WebPACK
nporpaMMel  Impact. TecTupoBaHHe TOTOBBIX YCTPOMHCTB.
JTAG-unTepeiic.

TK-1; TIK-3

108 (3)

b1.B.18

S3bikn  onmcanud nMGpoBoil  anmaparypbl
(VHDL)
Ienn u 3aga4n u3y4eHus: AUCHUILINHBI:
[lenssMy1 OCBOEHHs NUCUMIUIMHBI «SI3BIKM omuca-
Hus nugposoil anmaparypsl (VHDL)» sBisrores
M3Y4YE€HHE OCHOBHBIX KOHLEMNIMI S3bIKOB OIUCa-
Hus anmaparypsl HDL, 6a30BbIx moHsaTuii, momy-
YeHHe HaBBIKOB HAMMCAHUS CUHTE3UPYEMOTO Koja
U KoJa Juisl IpoBeJeHHs] (PyHKIHOHAIBHON BepH-
¢ukanuu Ha s3pike VHDL.
OcHoBHBIE pa3fe/ibl JUCHUIIIHHBI:

1. S3bIku onmcanus anmnaparypbl. OCHOBHBIE
noustust. Chepa npumenenns. CAITP

[K-1; ITK-3

144(4)
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2. Onmcanue ycrpoiictBa ¢ momoristo VHDL.
bazoBas cTtpykrypa

3. OcnoBuble koHCTpYKIMH VHDL

4. OyHKIIMOHANbHAS BepU(UKALIUS YCTPONUCTBA C
nomouisto VHDL

b1.B.19

HNurepdeiicel mociienoBaTeLHON 1epegayu
JAHHBIX
Henn u 3a5a4n U3y4eHUusi AUCHHUILIMHBI:

LenstMu OCBOEHMSI TUCUUIUIMHBI SIBJISIOT-
col:

- OCBOCHME CTyJeHTaMu MOHATHA «MH-
tepdericy, «CThIK», «IIpoToKOI», MOHATHIA

KOHCTPYKTUBHOMW, IPOTPAMMHOM M DJIEK-
TPUYECKOM COBMECTUMOCTH, BapHaHTOB ammapar-
HOM

U MIPOrpaMMHOI peanu3anuu oOMeHa JaH-
HBIMU B paMKax OJJHOT'O yCTPOMCTBA U CUCTEMBI;

- U3y4eHue NpuOOpHBIX UHTEp(DENCcoB;

- M3y4yeHUE KOMMYHUKAI[MOHHBIX HHTEp-
deticos;

- W3y4YeHHE UHTep(EecOB MPOMBIIIICH-
HBIX CUCTEM cOOpa JaHHBIX U YIpaBJICHUS;

- U3ydeHue HHTep(eiicoB BUPTyaTbHBIX
npubopoB;

- U3YYEHHE NPOMBILIUICHHBIX CEeTeH, Hc-
HOJIB3YIOIIUX NEPEUHUCICHHbIE HHTEP(EHChI.
OcHoBHbBIE pa3e/bl IMCHUIIIHHBI:

1. Onpenenenus unrepdeiica,

CTBIKa, IPOTOKOJIA. 3a7jaun HHTEP(PeiicoB B

cucTemMax

2. Bayrpennue natepdeiicsl mpuboopos

POOOTOTEXHUYECKHX CHCTEM.

3. OTKpBITHIII KOMMYHUKAITMOHHBIA TTPOTOKOJT

ModBus.

[TprMeHeHre KOMMYHUKAIIMOHHBIX

4. IMapannensHbiit uHTEpdeiic IEEE1284.

[Tpomerimiernas cets CAN.

5. Pacumpenyie BO3MOKHOCTEH yrpaBieHus B

CHUCTEMax aBTOMAaTHU3allH Pa3IMYHOrO0 Ha3Haue-
Hus. Jloctyn k JIBC.

[1K-2; ITIK-5

108 (3)

B1.B.J[B.01

JIMCIMIIMHBI 10 BLIOOPY

I1K-1

b1.B./IB.01.01

Pacyer 2JIEKTPOHHBIX CXeM
HCJII/I U 3aJa4Y4 U3y4YCHUA JTUCHUILIMHBI:
LensMu oCBOEGHUS TUCHMILUIMHBI (MOZYIIS)
«Pacuer 3JIeKTPOHHBIX CXEM» SBJISIOTCS:
- (opMupOBaHUE LETOCTHOTO MOIXOAA K
aHaJIu3y paboThl JIEKTPOHHBIX YCTPOWCTB MyTEM

[K-1
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B3aMMOCBS3aHHOTO TPUMEHEHUs 3HaHWi u3 00-
JaCTH 3JIEKTPOTEXHUKHU, TEOPUH aBTOMATUYECKOTO
ynpapieHus, QU3MKu paboThl MOIYIPOBOIHUKO-
BbIX NPUOOPOB, MAaTeMaTUKU, YMCIEHHOTO MOJE-
nvupoBanus Ha DOBM;

- MIOJIy4€HHUE 3HAHUW U IPAKTHUYECKUX Ha-
BBIKOB 10 pacyeTy TUIIOBBIX MOKa3aTesel padoThl
AJIEKTPOHHBIX YCTPOMCTB (yCUJIUTENEH, TeHepaTo-
POB HEINPEPBIBHOTO M HUMITYJIbCHOIO CHUTHA-Ja,
¢GWIBTPOB, KOMIApaTopoB, (YHKIMOHAIBHBIX
npeoOpasosareneit Ha OY). AHaIU3 ¢ MO-MOIIBIO
ITHX TTOKa3arene PyHKIIMOHUPOBAHUS YCTPOUCTB
B Pa3JIMYHBIX PEXKHUMAX;

- MIOJIy4€HHUE 3HAHUN U IPAKTHUUYECKUX Ha-
BBIKOB 10 paboTe ¢ TEXHUYECKOW JOKYMEHTAIHeH
HAa 3JIEKTPOHHbIE KOMIIOHEHTBI;
- ¢opMupOBaHHE OCO3HAHMS MPAKTHUECKON 3Ha-
YUMOCTU AHAJUTUYECKOTO HCCIIEIOBAaHUS IYyTEM
SKCHEPUMEHTAIIBHOW TMPOBEPKH PACCUUTAHHBIX
IIOKa3aTeIICH.
OcHoBHBbIE pa3esibl JUCHUIIJIMHBI:

1. Bgenenune

1.1 Pexumbl paboThI 3JEKTPOHHBIX CXEM

1.2 TTapameTpbl, KOTOPBIMHU XapaKTEPU3YIOTCS

BEJIMYMHBI TOKOB U HAIIPSKEHUHN Y SJIEKTPHU-
YECKUX CUTHAJIOB pa3Hou (hOpPMBI, U UX 000-
3HAYECHUS

1.3 Ilpsamas u oOpaTHas 3a/1a4a pacuera 3JieK-

TPOHHBIX CXEM

2.  OCHOBBI 2JIEKTPOTEXHUKH

2.1 N neanbHble U peabHble HCTOYHUKU TOKA U
HanpsbkeHus: Onpesenenus, yClIoBHbIE rpaduye-
ckre 0003HaYeHHUs, BOJIbT-aMIIEPHBIE XapaKTepHU-
CTHKH, PEKUMBI pabOTHI M B3aUMHOE ITpeodpa3o-
BaHUE UCTOYHHUKOB.

2.2 Y3en, BeTBb, KOHTYp - UX BUJIbI U OIIPEIEIIE-
Hus. [lepBrlil u BTopoit 3akoHbl Kupxroda.

2.3 IlpuHIuMI Cyneprno3uiiuy U METOJ] HAJIOKe-
Hus. O0IacTh NPUMEHEHHSI U MTOPSIOK pacyeTa.

2.4 Metoa SKBUBAJIEHTHOT'O I'€HEPATOPA - aK-
TUBHOTO JIBYXNOJt0cHUKA. O0IacTh MPUMEHEHUS
Y TIOPSZI0OK pacyera.

2.5 Metox oCTpOeHHUsI pe3yabTUPYIOIIEN
BOJIbT-aMIIEPHON XapaKTEPUCTUKU U METOJ1 Ha-
rpy304HO# XapakTepuctuku. O6nactpb
IPUMEHEHHUS U TIOPSAI0K pacuerTa.

3. JIByxXmomirocHbIE MOJYIPOBOIHUKOBBIE

npuOOPBI AUOIHON TPYIIIIBI
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3.1 Buabl npuOoOpoB U UX BOJIBT-aMIICPHBIE Xa-
PAKTEPUCTUKH C 0003HAYEHUEM YIaCTKOB U3BECT-
HBIX PEKUMOB pabOTHI
3.2 Meron nuHeapu3alyu BOJIbT-aMIIEPHBIX Xa-
PaKTEpUCTUK HEJIMHEUHBIX 3J1IeMEeHTOB. CyTh Me-
TOJa ¥ 001acTh IpUMeHeHus. JINHEeHHbIE CXeMBbI
3aMelIeHHs MOJIYIPOBOAHUKOBBIX MPUOOPOB JTH-
OJIHOM I'PYIIIBI.
4. TpéXMOIOCHBIE MOTYITPOBOIHUKOBBIE TPUOO-
pBI
4.1 bunossgpHbIE TPaH3UCTOPHI: ONPEACICHHUE U
ycIoBHBIC Tpaduyeckue obo3naueHus. Criocod
BKJIFOUEHHUS 110 CXEME ¢ 00LIel 6a30il: cemeincTea
BXOJIHBIX M BBIXOJIHBIX BOJIbT-aMIIEPHBIX XapaKTe-
PHUCTHK, PEKUMBI pa0OTHI U 00JIACTH PEKUMOB Ha
BOJIBT-aMIIEPHBIX XapaKTePUCTUKAX, TPUHIIUII
YIPaBJICHUS, KOJIMUYECTBEHHAs OLICHKA CBOMCTB
yIpaBIeHUS.
4.2 Crioco0 BKIIOYEHHS TPAH3UCTOPA IO CXEME C
OOLIMM 3MUTTEPOM: CEMENCTBA BXOIHBIX U BbI-
XOJIHBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK, PEIKH-
MBI pabOThI U 00J1ACTH PEKUMOB HA BOJIBT-
aMIIEPHBIX XapaKTEPUCTHKAX, IPUHIIMII yIIpaBJie-
HUS, KOJINYECTBEHHAs OIIEHKAa CBOWCTB yIpaBJe-
HUS.
4.3 IlpocTeiiine cxeMbl YCHIINTEIbHBIX KaCKaJ0B
CO crioco0amM BKIIFOYEHHS TPAH3UCTOPOB IO CXe-
MaM ¢ oO1el 6a3oi, ¢ OOIIUM IMUTTEPOM U 00-
UM KOJUIEKTOpoM. Bo3MoskHbIE K03 (HDUITMEHTHI
YCUJIEHUS B 3THX CXEMax.
4.4 Jlunetinpie T-00pa3HbIe CXEMBI 3aMEIICHUS
TPaH3UCTOPOB I10 MOCTOSIHHOMY U IIEPEMEHHOMY
TOKY, Tpa)uuecKoe ONpeeIeHne UX apaMmeTpoB

5. ITapameTpsl U XapaKTEPUCTUKHA YCUIUTEIIECH
IIEKTPUYECKUX CUTHAJIOB

5.1 Koappuuuents! npeodpa3oBanusi, nepesa-
4y, ycusneHus. JInneitnbie u morapudmudeckue
€VHUIIBI.

5.2 AMnnuTyHas XapakTepUCTUKA U JUHAMMU-
YeCKHUil 1nanazoH

5.3 AMITUTYTHO-4aCTOTHAs XapaKTepUCTHKA.
HaxoszaeHne n nocTpoeHne OCHOBHBIX M BCIIOMO-
raTeNbHBIX JTUHUN CETKH JIOTapU(PMUUIECKON aM-
IUIUTYAHO-4aCTOTHON XapaKTEPUCTUKH.

5.4 ®a3ovacToTHasA XapaKTEPUCTHKA

5.5 Iosioca poIryCKaHus U CBsI3b AMILUIATYAHO-
YAaCTOTHOU XapaKTEPUCTHKHU, JOTapruPMUIECKON
aMIUIMTY/IHO-4YaCTOTHON XapaKTEPUCTUKHU U JIoTa-
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pudmMudeckoi (Ha304acTOTHON XapaKTePUCTUKH
Ha MpUMeEpEe YCUINTENSI IEPEMEHHOIO TOKA

5.6 Ilepexoanas XxapakTepUCTUKA U TIEPEXOIHBIC
HCKaKCHUS

5.7 JIuneiHbie UCKaXXeHUS U KOO DUITHMCHTHI,
MIpUMEHsIEMBbIE JJI UX OLICHKU

5.8 HenuHeitHbie HCKaXeHUS U KOG DUITMECHTHI,
MIpUMEHsIEMBbIE JJI UX OLICHKU

5.9 BXoJiHO€ ¥ BBIXOJHOE COMPOTUBIICHUE YCH-
JUTENs

5.10 BeixogHast MOIIIHOCTE, KO3(PUIHEHT TT0-
JIE3HOTO JIEUCTBUS YCUIIUTENS, COIIPOTHUBIICHUE
Harpy3Ku

5.11 Knaccudukanus ycumuTenen

6. Buasl 1 mapaMeTpsl 2JIEKTPUIECKUX CUTHAIIOB

6.1 Knaccudukanus nreTepMUHIPOBAHHBIX U He-
JETEPMUHUPOBAHHBIX CUTHAJIOB

6.2 ITapameTpbl NEPUOINUECKUX UMITYJIBCHBIX
CUTHAJIOB

6.3 [lapameTpbl NEPUOIUIECKUX aHATIOTOBBIX
CUTHAJIOB

7. AHanu3 paboThl yCHIIUTENS IEPEMEHHOTO TO-
Ka Ha OUIMOJISIPHOM TPAH3UCTOPE BKIIOYEHHOM IO
cXeMe ¢ OOIIMM SMUTTEPOM C PUKCUPOBAHHBIM
HanpspKeHHueM 0a3bl U OMUTTEPHON cTaOUIU3aIu-
en

7.1 HazHaueHue 371€MEHTOB CXEMbl YCUIIUTENS

7.2 IlpuHuun paboThl YCUIUTENS

7.3 PacueT cTaTH4ecKOro pekuMa YCUITUTENS

7.4 Tlony4yeHne HETMHEWMHON CXEMBI 3aMEIICHUS
YCUJIMTEIIS 110 IEPEMEHHOMY TOKY

7.5 IlonydyeHue MTMHEWHONW CXEMBbI 3aMEILICHUS
YCUJIUTEJIS 110 IEPEMEHHOMY TOKY

7.6 IlonydyeHune IMHEMHON CXEMBbI 3aMEIICHUS
YCUJIUTEIS 110 IEpEMEHHOMY TOKY JJIsl AHara3oHa
CpPEeIHHMX YacTOT

7.7 PacueT BXOAHOTO CONPOTUBIIEHUS, KO3 Pu-
[IMEHTa YCUJICHUS IO HAIPSHKEHUIO, BEIXOHOTO
COTMPOTUBIIEHUS, KOPUIIMEHTOB YCUJIEHHUS 110 TO-
KY ¥ MOIIIHOCTHU

7.8 Koncynbranuu no opopMIEHHIO U BBIIOJI-
HEHUIO KypCOBOTO NTPOEKTa

8. IIpomesxyTouHas arTecTanus

8.1 I[loarotoBka K 3K3aMeHy

b1.B./IB.01.02

MHuKpO03/1eKTPOHUKA

Lenu u 3aga4n u3y4eHusi AUCHUILINHBI:

Lenpro ocBoeHUs NUCUMIUIUHBI (Moayist) «MHuk-
PORJIEKTPOHUKA» SIBJIsIETCSl OPMUPOBAHUE Y CTY-

[K-1
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Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

JICHTa 3HAaHUH OCHOB MHUKPO3JIEKTPOHUKHU, HEOO-
XOJMMBIX /ISl PallMOHAJIBLHOTO BBHIOOpA M IpUMe-
HEHMsI 2JIEMEHTHOM 0a3bl MPU CO3AAHUU, PEMOHTE
U OOCITYXHBaHUU PATUOAIEKTPOHHON ammapary-
pbl, UId OOOCHOBAHHOIO 3aJaHMs TEXHUYECKUX
TpeOoBaHUI Ha pa3paboTKy (YHKIMOHAIBHO -
CHELMATU3UPOBAHHBIX M3AEIMA MHUKPOAJIEKTPO-
HUKH, a TaK)K€ CXEMOTEXHHYECKOTO IMPOEKTHUPO-
BaHMSL.
OcHoBHbIE pa3e/ibl JMCHHIIJIMHbBI:
1.  OOmme xapaKTepUCTUKHU dJIEMEHTOB LU ]-
POBBIX YCTPOMCTB
1.1 Knaccudukanus 37€MEHTOB
1.2 MareMaTudeckoe OMMCaHNUE FIEMEHTOB
UG POBON TEXHUKU
1.3 CraTnueckas 1 JUHAMHUYECKasl XapaKTepu-
CTHUKH
1.4 CxeMoTeXHUYECKHE U KOHCTPYKTUBHBIE T1a-
pameTpbl
2.  TexHOMOTMYECKHE OCHOBBI MUKPOJJIEK-
TPOHUKHU
2.1 Onurakcus. Auddysus npumeceit. Monnoe
nerupoBaHue. TpasieHue.
2.2 HaHeceHue TOHKHX TJICHOK. MeTO b MOJTy-
uyeHus cTpykryp tuna Si — Si02 — Si .
2.3 [IpoBOIHUKY COETMHEHHI 1 KOHTAKTHI B TIO-
JYIPOBOJIHUKOBBIX MUKpocxeMax. JIurorpadus.
2.4 C6opka moyIynmpoBOTHUKOBBIX MUKPOCXEM
2.5 CoBpeMEHHBIE TUIIBI KOPITYCOB HOJIYIIPO-
BOJIHUKOBBIX MUKPOCXEM
3. KoMmnoHeHTHI 371eMeHTOB IIU(PPOBBIX YCT-
POMNCTB - aKTUBHBIE 3JIEMEHTHI.
3.1 OcobGeHHOCTH CTPYKTYp OUIOJIIPHBIX TPaH-
3UCTOPOB. MHOIOOMUTTEPHBIE TPAH3UCTOPBI.
3.2 Tpauzucropsl ¢ nuogamu [HloTku
3.3 JlnonHoe BkiItoYeHHE Tpan3uctopos. MIII-
TPaH3UCTOPBI HHTETPATBHBIX MUKPOCXEM.
3.4 bunonsipHble U NOJEBBIE TPAH3UCTOPHI HA
OJIHOM KpHCTaie
3.5 Pa3HOBUAHOCTH TPaH3UCTOPHBIX CTPYKTYP
CbUC
4.  KoMIOHEHTHI 3JIEMEHTOB LU(POBBIX YCT-
POMCTB - MaCCUBHbBIE 3JIEMEHTHI
4.1 IlomynpoBogHUKOBBIE pe3ucTopsl. ITnenou-
HbIE PE3UCTOPBHI.
4.2 KonzieHcaTopbl U MHAYKTUBHBIE 3JIEMEHTHI
4.3 MuKpOIOJI0CKOBBIE TUHUH U 3JIEMEHTHI Ha
UX OCHOBE
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5. Jloruueckue 3eMeHThI Ha OUITOISIPHBIX
TpaH3UCTOpax

5.1 Dnementsl ATJI — Thna

5.2 Onementsl TTJI — Tuna

5.3 AHanu3 CTaTUYECKOTO PeKUMa padoThl Oa-
30B0ro 2nemenTta TTJI

5.4 Ananu3 MHAMUYECKOTO PEKUMa padOThHI
6a3zoBoro anementa TTJI

5.5 DOnementel TTJII — Tna

5.6 Moauduxkanus semenTos TTJI

5.7 Onementrl DCJI — Tuna

5.8 Onementsl M2JI — Tuna

6. Jloruueckue 3neMeHThI Ha TIOJIEBBIX TPaH-
3UCTOpPax

6.1 UuBeprop Ha N — kaHanbHbIX MJIIT Tpan3u-
cTopax

6.2 VlHBepTOp HA KOMILJIEMEHTapHBIX TPaH3U-
cTopax

6.3 Jlornueckue snementsl U-HE nu WJIN-HE
6.4 Jlornueckue 3€MEHTHl AMHAMUYECKOTO TH-
na

6.5 Jlornueckue 351eMEHThI CBEPXCKOPOCTHBIX
MukpocxeM Ha MEII — tpan3ucropax

7. Ilporpammupyemble JOrH4€CKHE MaTPUILIbI
U IIporpaMMHUpyeMasi MaTpU4Has JIOTUKa

7.1 Beengenue. Cxemorexuuka [1JIM.

7.2 Ilporpammupyemasi MaTpuyHast JOruKa

7.3 dynkunoHanbHble pazHoBuAHOCTH [1JIM 1
IMIMJI

7.4 CxeMbl C IPOrpaMMHUPYEMBIM BBIXOIHBIM
Oydepom

7.5 CxeMbl C IByHAIIPAaBICHHBIMH BBIBOJJAMH
7.6 Cxemsbl ¢ namaThio. [1JIM ¢ pa3aensempiMu
KOHBIOHKTYpaMHu

8.  Cospemennsie BUC co cioxHBIMA TIPO-
IrpaMMHPYEMBIMU U PEIPOrpaMMHUPYEMBIMHU
CTPYKTypamMu

8.1 O6ume ceaenus. Kiaccuduxanus no tamy
MIPOrpaMMHUPYEMBIX JIEMEHTOB.

8.2 Jlornyeckue MaTpuIbl IPOrpaMMHUpPYyEMBIE
10JIb30BaTEIEM

8.3 Ci10:kHbBIE IPOTPaMMHUPYEMBIE JIOTHUECKHE
cxembl CPLD

8.4 CbUC nporpaMMupyeMoH JIOTUKH CMEIIaH-
HOM apxutektypsl - FLEX u np.

8.5 CbUC nporpaMMupyeMo JIOTUKH THIIA
«CHCTEMa Ha KPUCTAILJIE»

8.6 [lapameTphl ¥ NOMYJISIPHBIE CEMENCTBA
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CBUC nporpammupyeMoi JTOTHUKA

8.7 Unrepdeiic JTAG, nepudepuitnoe ckaHUPO-
BaHHE M MPOTpaMMHUpOBaHue B cucteme - SPI

9.  Tewmbl mpaKTHYECKUX 3aHATUI

9.1 Ilpocreiiiine JIOTHYECKUE IIEMEHTHI CPe-
Hel creneHu nuarerpauyuu TTJI norukn

9.2 BnusiHue Harpy3Ky Ha CTaTUYECKHUE U JUHA-
MUYECKUE PEKUMBI B IIUPPOBBIX CXEMaxX C HC-
[0JIb30BaHKEM Jornueckuii 3nementoB TTJI mo-
TUKU

9.3 Ilpocreiinine 10THYECKUE FIEMEHTHI Cpe-
Hel crenenu unTerpanuu KMOII noruku

9.4 Pacuer u ucciieoBaHUE KOJIbLIEBOTO reHepa-
topa. OnpenesneHne BpeMEHU 3a/Iep>KKH JIoTnye-
CKOTI'0 3JIEMEHTA C UCMOJb30BaHUE CXEMbI KOJIb-
LIEBOTO I'€HEPATOPA.

9.5 Pacuet u nocTpoeHue reHepaTopoB MpsiMo-
YTOJIBHON (DOPMBI C UCIIOJIb30BAHUEM ITU(PPOBBIX
MHMKPOCXEM cpeiHer crenenu uarerpanuu T TJ1
JIOTUKHU

9.6 TlocTpoeHue 1 aHaIM3 CXeM OJIHOBHOPATO-
poB

9.7 KoHcynbTauu 1no opopMIEHUIO U BbIIOJ-
HEHUIO KypCOBOT'O IMPOEKTa

10. [IpomexxyTouHast aTTecTalus

10.1 [ToaroroBka K 3K3aMeHy

B1.B.JIB.02

JIMCHMILIMHBI 10 BBIOOPY

I1K-3

B1.B.J1B.02.01

Real-Time Operating System (RTOS) B loT
Henu u 3aga4n U3y4YeHUs: AUCHUILINHBI:

Lenbto m3ydyeHus OUCHUIUIMHBI (MOIYJIS)
"Real-Time Operating Sysrem (RTOS) B [oT" siB-
asieTcst (OpMHUpPOBAaHUE Yy CTYIEHTOB KOMILIEKCA
3HAHUHM O CHCTEMax peajbHOr0 BPEMEHHU M O 33]1a-
4yax, JUIsl KOTOPBIX HEo0XoauMo OO CO31aBaTh,
b0 alanTUPOBaTh CYIIECTBYIOIIUE OMEPAIUOH-
HBIE CUCTEMBI PEATTLHOTO BPEMEHHU.

Bamaueit mucummivebl  (Moxynst)  "Real-Time
Operating Sysrem (RTOS) B lIoT" aBnsercs usy-
YeHHE TPHUHIIUIIOB TOCTPOEHUs M paboThl 6a3zo-
BBIX JJIEMEHTOB CHCTEM PEaTbHOTO BPEMEHH, SIB-
JISOIIUXCS OCHOBOM MPHU MOCTPOEHUU PA3IUUHBIX
U(POBBIX AIEKTPOHHBIX YCTPONCTB, O3HAKOMIIE-
HUE CTYJIEHTOB C KOHKPETHBIMU CHUCTEMaMHU
RTOS, a Takxe BbIpabOTKa yMEHUN MOJIb30BaHUS
RTOS mpu pazpabdotke loT-ycTpoiicTB u cucrem
aBTOMAaTHU3AIIIH.

OcHoBHBbIE pa3esibl TUCIUIJINHBI:

1. Tumsl cucteM 00pabOTKU TaHHBIX U

I1K-3

144 (4)
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YIPaBIEHUS, UX XapaKTEPUCTUKH U T1a-
paMeTpsl.

2. Peanusauus cucreM o0pabOTKHU TaHHBIX

3. Pacuer xapakrepucTuk (GyHKIHOHHPO-
BaHUs BBIUYNCIUTEILHOU CUCTEMBI.

4. IIporpaMMHBIE CpPEICTBA CUCTEM peallb-
HOT'O BPEMEHHU.

5. OnepanuoHHbIE CUCTEMBI PEAIBHOTO
BPEMEHH.

6. Pacmmpenus peaqbHOro BpeMEHU

B1.B.JIB.02.02

ACY TexHO0J0rn4ecKuMHu 00beKTaMu
Lesn 1 3a7aun U3y4eHUs JMCHUIIIMHBI:
[ensimu ocBoeHus aucUUIIMHBL (Moaynst) ACY
TEXHOJIOTUYECKUMHU OOBEKTaMU SBIIAIOTCA: IpH-
o0peTeHHne CTYJAEHTOM 3HaHUM 110 OCHOBHBIM ac-
HEKTaM IPOEKTUPOBAHUS aBTOMATH3UPOBAHHBIX
CUCTEM YIPABICHUS TEXHOJOTMYECKUMH OOBEK-
TaMH; [IPUOOpPETEHNE HABBIKOB pabOThl C HOpMa-
TUBHOH, pabouell U HCIOIHUTEIbHOW IPOEKTHOU
nokymentauueid u cucremamu CAIIP ACYTIL, n
YMEHMSI OLIEHMBATh TEXHUKO-DPKOHOMHUYECKYIO
3 PEKTUBHOCTh MPOEKTHBIX PELICHUH B 00JacTH
aBTOMAaTH3AlUH
OcHoBHBIC pa3fe/bl JTHCHUIIIHHBI:

1. Baenenue, ey 1 331a4u IUCLHUIUIMHbI

2. Ilpunnuns! noctpoenus ACY TII

3. Meronb! ynpaBiieHUsI TEXHOJIOTMYECKU-

MU IIPOLECCAMHU

4. Amnmapatnoe obecrieuenue ACYTIIL
ITpoMBILITIEHHBIE CETH
6. IIpoextupoBanue u BHeApenue ACYTII

i

[1K-3

144 (4)

B1.B.JB.03

JIMCUHMIJIMHBI 10 BLIOOPY

I1K-1

b1.B./IB.03.01

MardHuTtHbie 3JIEeMEHTBI JJEKTPOHHBIX YCT-
poiicTB
Heau n 3a1a4u M3y4eHUsl IMCUMILINHBI:
[enpro mpenogaBaHust TACITATITAHBI
«MarHuTHbIE IIEMEHTBI AEKTPOHHBIX YCT-
POMCTB» SIBIISIETCS TIOJITOTOBKA BHICOKOKBATH(PU-
[IUPOBAHHOTO OakanaBpa 1o HampaBICHUIO
11.03.04 «OnekTpoHUKa U HAHOAIEKTPOHHUKAY,
CIIOCOOHOTO pa3padaThIBaTh CTPYKTYPHBIC U
(YHKIIMOHATBHBIE CXEMBI JJICKTPOHHBIX CHCTEM H
KOMILJIEKCOB, MPUHUIUITUATIBHBIX CXEM YCTPOMNCTB,
COJIEpXKAIINX MarHUTHBIE 3JIEMEHTHI C HCTIOB30-
BAaHHMEM CPEJICTB KOMITbIOTEPHOTO MPOEKTUPOBA-
HUS, TPOBEACHUEM MPOSKTHBIX PACUETOB U TEX-

[K-1

108 (3)




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

HUKO-2KOHOMUYECKMM 000CHOBaHHEM NPUHU-
MaeMBbIX PELICHUMN.
OcHoBHBbIE pa3esibl AUCHUILINHBI:

1. OcCHOBBI TEOPUHU MarHeTU3Ma

2. MarauTHble MaTepuabl

3. MarHuTHBIE 3JIEMEHTHI U YyCTPOMCTBA

POA

b1.B.JIB.03.02

OTti1ago4yHble CpecTBAa MHKPONPOLECCOPHBIX
CHCTEM

Henu u 3aga4n U3y4eHus: JUCHUILINHBI:

[{enbr0 OCBOCHHMSI TUCITUILIAHBI SBIISICTCS MOJTyYC-
HUE  HaBBIKOB  HCIIOJIb30BAaHUS  aIlapaTHO-
MPOrPaMMHBIX CPEACTB, NpPETHA3HAYCHHBIX IS
OTJIAJIKM MHKPOIIPOIIECCOPHBIX CHUCTEM aBTOMa-
TU3AIHAA TTPOMBIIIICHHBIX 0O0BEKTOB M CIIOCOOHO-
CTH pa3pabaThiBaTh MPOEKTHYI0 M TEXHHYECKYIO
JIOKYMEHTAIo, OoQOopMIIATh 3aKOHUYEHHBIC MPO-
€KTHO-KOHCTPYKTOpPCKUE paboTel. B pesynbrare
U3YYCHUS Kypca CTYICHTBI JOJDKHBI IOJIYYUTh
MPaKTUYECKHE HABBIKW 1O OTJAJKE U HACTPOUKH
anmapaTHO-MPOTrPAMMHOTO O00ECIICUeHUST WHTYCT-
pPHAIIBHBIX MHUKPOIIPOILIECCOPHBIX CHUCTEM, OIepa-
[MOHHON YacThI0 KOTOPBIX, SBIISIOTCS IPOMBIIII-
JICHHBIE TIPOTPAMMUPYEMBIE KOHTPOJIEPHI.
OcHoOBHBIE pa3aesibl TUCHUTLTHHBI:

1. M3ydeHre mpOMBIIUIEHHOTO KOHTPOJLIEpa
OMRON CP1L , kak cpeacTBa aBTOMaTH3AINAN
MPOMBINIICHHBIX 0OBEKTOB.

2. M3ydeHne CEHCOPHOTO MOHUTOpA
OMRON NT21, xak 0TnaoqHOTr0 CPeICTBA MUK-
POTIPOTIECCOPHBIX CHCTEM.

3. Nzyuenne coBMecTHOM pabOThI CEHCOPHO-
ro moauTopa OMRON NT21 1 npoMbIuIeHHOTO
koTposuiepa OMRON CP1L B pexxumax oTiIaaKH
YIPaBISIOUUX IPOTrPaMM, 0TOOpaxeHHsI HHPOp-
MAaIiH ¥ pean3aliy YIpaBIsSomuX QyHKIUHN.

4. Ornanka ynpasisomux mnporpamm [JIK
OMRON pans cuctem aBTOMaTH3AIUU BUPTYallb-
HBIX 00BEKTOB METAJUTYPTUICCKON TTPOMBIIIIICH-
HOCTU Y MAIlIMHOCTPOCHHUS

5. Omnanka ynpasistromux nporpamm [IJIK
OMRON pans cuctem aBTOMaTH3AIUU BUPTYallb-
HBIX 00BEKTOB yIJIe00BIBAIONIEH MTPOMBIIIICHHO-
CTH.

6. Otnanka ynpasistomux nporpamm [JIK
OMRON ni1s cucTeM BEHTUIISALIMH, OTOILICHHUS U
KOHJTUITMOHUPOBAHMSI.

[1K-1

108(3)
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BJIOK 2. IPAKTHUKA

Oo0sa3aTeIbHas YaCTh

52.0.01(Y)

YyeOHas - 03HAKOMUTEJIbHASI NPAKTHKA

Hesn 1 327241 NPAKTUKH:

[ensmMu y4eOHOM - O3HAKOMHUTEIBHON MPaKTUKH
ABJIIOTCS: U3yYEHUE OCHOBHBIX OIepanuil, mpue-
MOB M MHCTPYMEHTOB, HEOOXOIUMBIX I MOHTa-
’Ka DJIEKTPOHHBIX KOMIIOHEHTOB U PEMOHTa YCT-
POMCTB, MOJY4YEHHE HABBIKOB JIY)KCHHSI U TMalKu
NEYATHBIX IIaT.

OcHoBHbBIE ITANbI POXO0KIEHUS MPAKTHKHU
(MM KpaTKoe co/iep:KaHue):

- [logroroBuTenbHAS YACTH:

1. O3nakomiieHHE C MOPSIKOM IPOXOXKIACHUS
MIPaKTUKU.

2. Tlogbop W mpuOOpeTeHHE MaTepHAIOB U
WHCTPYMEHTOB, HEOOXOJUMBIX JISi YCHEIIHOTO
BBITTOJIHEHUS IPOTPAaMMBbI TIPAKTHKH.

3. Boibop u mpuoOpereHue paaroKOHCTPYK-
TOpa.

- TeopeTnueckast 4acTh:

4. TlpocMoTp o0OydYamIMX BHUACOPOJIUKOB,
JEMOHCTPHUPYIOIUX OMNepalyy M0 MOHTaxy U
J€MOHTAXYy AJIEKTPOHHBIX YCTPOICTB.

5. TlpocMoTp MHGOPMALMOHHBIX BUIEOPOIIH-
KOB, JIEMOHCTPUPYIOIIMX BO3MOXHOCTH CIelHa-
JU3UPOBAHHBIX WHCTPYMEHTOB, MAaTepHajoB U
000pyI0OBaHUA.

6. M3ydyeHue nuTepaTypbl MO0 TEXHHUKE 0e30-
MACHOCTU MpH MPOBEAECHUU IyCKO-HAJIAaJOUYHBIX
paloT B ANIEKTPOYCTAaHOBKAX.

- [IpakTHyeckas 4acTs:

7. VIHCTpyKTax O TeXHUKE 0€30IacCHOCTH.

8. TloaroroBka HOBBIX Kaj MasUIBHUKOB K
TankKe.

9. TlomydeHue HaBBIKOB PabOTHI TPHU BHIMOJ-
HEHHM OIepaluil 3a4UCTKH U JY)KEHUS MHOTO-
WJIBHBIX ITPOBOJIOB MAJIOT'O CEYECHHUS.

10. IlonyyeHne HaBHIKOB BBITAWBAHUS PAUO-
JeTaneil ¢ Me4yaTHbIX IUIaT C MOCJETYIOIIUM 3a-
nauBaHUEM MX 0OpaTHO.

[Tonydyenne HaBBIKOB MAWKH U MMYyCKO-HAIAT0YHBIX
paboT npu cOopKe paIuOKOHCTPYKTOPA.

OIIK-3

108(3)

Yacrtb, popmup

yeMasi y4aCTHUKaMM 00pa30BaTeIbHbIX OTHOIICHUI

B2.B.01(Y)

Y4eOHas - MPAKTUKA 110 MOJYyYeHHUIO IEPBUY-
HbIX MPodecCHOHAIBLHBIX YMEHU U HABBIKOB,
B TOM YHCJIe IEPBUYHbIX YMEHHI M1 HABBIKOB
HAY4YHO-HCCJIeI0BATeIbCKOM 1eAITeJIbHOCTH

OIIK-4; I1K-6

108(3)
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esan 1 321241 NPAKTUKH:

ABJIAIOTCA O3HAKOMJIEHME CO CIleuanu3aluei
npuoOperaeMoil mpodeccur; H3y4eHHE OCHOB
TEXHOJIOTUYECKUX OIEpaluii M0 MOHTaXy U Je-
MOHT@XXy 3JIEKTPOHHBIX YCTPOMCTB; 3HAKOMCTBO
CO CHEUHATU3UPOBAHHBIM WHCTPYMEHTOM H 000-
pyAOBaHUEM; HapaOOTKa NPAaKTUYECKUX HABBIKOB
0e301macHoro MPOBEACHUS OMBITHO-
KOHCTPYKTOPCKUX,  PEMOHTHBIX M  IIyCKO-
HaJaJ04YHBIX padoT.

OcHOBHBIE 3TaNbI POX0KICHUA NPAKTUKH
(MM KpaTKoe coiep:KaHue):

1. OCHOBBI TEXHUYECKOM IKCIUTyaTallui U 00CITy-
KUBAHHE DJICKTPUYECKOTO M AIEKTPOMEXaHUIE-
CKOro 000py10BaHuUs

1.1 Coenunenue neranei U y3J0B B COOTBETCTBUU
C NMPOCTBIMU JIEKTPOMOHTAKHBIMU CXEMaMHU

1.2 PeMOHT pOCTBIX JIeTajIel U Y3JI0B 3JIEKTPU-
YECKUX aliaparoB U MallluH

1.3 BrinonHenue padoT 110 MOHTaXy U PEMOHTY
3JIEKTPOOOOPYI0BAHHUS IO CXEMaM pa3InYHON
CJI0KHOCTHU

52.B.02(11)

IIpousBoacTBeHHAas — NPOU3BOJACTBEHHO-
TEXHOJI0THYecKas

Henn n 321244 NPAKTUKU:

[{enssMu TIPOU3BOACTBEHHOM INPAKTHKU-TIPAKTUKHU
1O TOJIYYEHHI0 NPOPECCHOHATIBHBIX YMEHHH H
onbITa NMPOPECCUOHANBHON NEATEeIbHOCTU SIBIS-
I0TCS: 3aKpeIUICHUE 3HAaHUN U YMEHMM, MOJIy4EH-
HBIX B IIPOIIECCE TEOPETUYECKOTO 00YUEeHHUs, IPU-
oOpeTeHHe MPaKTHUECKUX HABBIKOB, @ TAK)KE OIbI-
Ta CaMOCTOSITEIbHON MNpPO(ECCHOHAIBHON Jes-
TEJIbHOCTH

B pe3ynbpTaTe npoxoKIeHUs JaHHON NPAaKTUKH
00y4Jaromuics JOIKEH NPUOOPECTH CIeayIOIINe
MIPaKTUYECKHUE HABBIKM U YMEHHS:

U3Y4YUTh:

- OpPraHU3alUIO U YIIPABJICHUE JCATEIbHOCTBIO
[IO/Ipa3IeIICHNs,

- BOIIPOCHI ITPOU3BOIMMOM, pazpadaThiBaeMOil 1IN
UCTIOJIb3yeMON TEXHUKH, (POPMBI U METOJIbI COBITA
MIPOIYKLIMH HUJIW TIPETOCTABIEHUS YCIIYT;
-IEUCTBYIOIIHME CTAHIAPThI, TEXHUYECKUE YCIIO-
BUS, JOJDKHOCTHBIE O0S3aHHOCTH, MOJIOKEHUS U
MHCTPYKIIMU 10 3KCIUTyaTaluu 000py0BaHus,
IporpaMMaM HCIbITaHUuH, 0POPMIICHUIO TEXHUYE-
CKOU JOKyMEHTALUU;

-METO/IbI BBIIIOJIHCHUS TEXHUYECKUX PACYETOB;

MK-2; IIK-5;
[IK-4

216(6)
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-IIpaBUJia SKCIUTyaTalluy UCCIIEIOBATEIbCKUX YC-
TaHOBOK, U3MEPUTEIIbHBIX MPUOOPOB UITU TEXHO-
JIOTUYECKOT0 000PYI0BaHMS, HMEIOIIUXCS B TIO/-
paszieNeHnH, a TaKkXkKe X 00CITy)KUBaHUE;

- BOIIPOCHI 0OecTICUeHHS O€30TIaCHOCTH JKHU3HE-
JIEATCIIBHOCTH M DKOJIOTMYECKOM YHCTOTHI.
OCBOUTE:

-METOJIMKHN MPUMEHEHHS UCCIIEI0BATEIbCKON U
M3MEPUTEIbHON anmnapaTyphbl JJisl KOHTPOJIS U
M3Y4YEHUS OT/ACIbHBIX XapaKTePUCTUK MaTepra-
JIOB, IPHOOPOB U YCTPOICTB;

- OT/ICJIbHBIC MTAKETHI IPOrpaMM KOMITBIOTEPHOTO
MOJICTTUPOBAHUS M TPOCKTUPOBAHUS TEXHOJIOTU-
YECKHX IMPOIIECCOB, MPUOOPOB U CUCTEM;

- TIOPAZIOK TTOJIb30BAaHMS TIEPHUOINIECKUMH, pede-
pPaTUBHBIMU U  CIPAaBOYHO-MHGOPMAIIMOHHBIMU
W3JIaHUSIMU 110 TTPOGUITIO HAIIPABJICHHS MTOATOTOB-
KH.

OcHOBHBIE 3TaNbI NPOXO0KIAEHHUSI TPAKTHKHU
(WM KpaTKoe cojep:KaHue):

1. IToaroroBUTENBHBIHN dTAII

2. O3HaKOMUTENLHBIHN dTall

3. [Ipon3BOACTBEHHBIN FTAMN

4. HccmenoBaTeabCKUil dTall

5. 3aKIIOYNATEIbHBINA 3Tall

52.B.03(1])

IIpousBoacTBeHHAas — NPOU3BOACTBEHHO-
TEXHOJI0THYecKas

Henu n 321244 NPAKTUKU:

[{enssMr IPOU3BOACTBEHHOM INPAKTHKU-TTPAKTUKU
1O TOJIyYEHHIO NPOPECCUOHANBHBIX YMEHHUH H
onbITa NMPOPECCUOHANBHON NEATEeIbHOCTU SIBIS-
I0TCS: 3aKpeIUICHUE 3HAaHUN U YMEHMM, MOJIy4eH-
HBIX B IIPOIIECCE TEOPETUYECKOTO O0YUEHHUS; IPH-
oOpeTeHHe MPaKTHYECKUX HABBIKOB M OIbITA Ca-
MOCTOSITEJIbHON Tpo(ecCHOHAIbHON JesITeNbHO-
CTH.

B pe3ynbpTaTe npoxoKIeHus JaHHON NPAaKTUKH
00y4Jaromuics JOIKEH IPUOOPECTH CIeayIOIINe
IIPaKTUYECKHUE HABBIKU U YMEHHS:

U3Y4YUTh:

- OpPraHU3alUIO U YIIPABJICHUE JCATEIbHOCTBIO
[IO/pa3IeIICHNs,

- BOIIPOCHI ITPOU3BOIMMOM, pazpadaThiBaeMOil N
UCTIOJIb3yeMON TEXHUKH, (POPMBI U METOJIbI COBITA
IIPOAYKIMH UJIU NPEAOCTaBICHHS YCIIYT;

- IEMCTBYIOIUE CTAaHIAPThl, TEXHUYECKUE YCIIO-
BUS1, IOJDKHOCTHBIE 00513aHHOCTH, MTOJIOKEHMSI U

MK-2; IIK-5;
[IK-4

216(6)




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

WHCTPYKITUH 110 3KCIUTyaTalluu 000pyI0BaHNUS,
porpaMMam UCTIBITaHUH, 0(OPMIICHHIO TEXHUYE-
CKOM JIOKyMEHTAIINH;

- METO/IbI BBIITOJTHEHUSI TEXHUUYECKUX PACUETOB;

- IpaBUJIa HKCIUTYaTAIlMU UCCIIEIOBATEILCKUX YC-
TaHOBOK, U3MEPUTEIIbHBIX MPUOOPOB UITU TEXHO-
JIOTUYECKOT0 000PYI0BaHMS, HMEIOIIUXCS B TIO/-
pas3JelieHn , a TaKKe UX 00CTy)KUBaHUE;

- BOIIPOCHI 0OecTICUeHHS O€30TIaCHOCTH JKU3HE-
JIEATEIIEHOCTH M DKOJIOTMYECKOM YHCTOTEI.
OCBOUTh:

- METOJIUKH MPUMEHEHHS HCCIIEIOBATEIHCKON U
M3MEPUTENIbHOM anmnaparypsl sl KOHTPOJIS U
M3Y4YEHUS OT/ACIbHBIX XapaKTePUCTUK MaTepra-
JIOB, IPHOOPOB U YCTPOICTB;

- OT/CJIbHBIC MTAKETHI IPOrpaMM KOMITBIOTEPHOTO
MOJICTTUPOBAHUS M TPOCKTUPOBAHUS TEXHOJIOTU-
YECKHX IMPOIIECCOB, MPUOOPOB U CUCTEM;

- TIOPAZIOK TTOJIb30BAHMS TIEPUOINYECKUMH, pede-
pPaTUBHBIMH U  CIPAaBOYHO-MHGOPMAIIMOHHBIMU
W3JIaHUSIMU 110 TPOGUITIO HAIIPABJICHHS MTOATOTOB-
KH.

OcHoOBHBIE 3Tanbl NPOXO0KACHUS MPAKTHKHA
(WIn KpaTkoe cojep:KaHue):

1. IToaroToBUTEIBHBII dTAIl

2. O3HaKOMUTENLHBIHN dTAll

3. IIpou3BOACTBEHHBIN 3TAM

4. HccmenoBaTeabCKUM dTall

5. 3aKIIOYNATEIbHBINA 3Tall

B52.B.04(I1x)

IIpou3BoacTBeHHAS — NPeIAMILIOMHAS MPAK-
THKA
Hesn 1 3a1a4M U3yYeHU s TUCUMILIUHBI:
[MemsMu  MPOM3BOACTBEHHOM — MPEAIUIIIIOMHOM
NPaKTUKA TI0 HarpasieHuro moarotoku 11.03.04
«DNEeKTPOHUKA W HAHOXJIEKTPOHUKA», SIBISIOTCS
cOOp W cHucTeMaTHU3aIs MaTepUajIoB IS BBITOJ-
HeHust BKP Ha ocHOBe 3HaHMIl U yMeHuUH, MOIy-
YEHHBIX B MPOIIECCE TEOPETHUECKOr0 OOyUEeHUs U
C HCTOJb30BAaHUEM NPUOOPETEHHBIX MpaKTUYE-
CKMX HaBBIKOB, & TaK)K€ MOJIYYEHHUs OMbITa CaMO-
CTOATENHHOM MPOo(decCHOHANBHOM 1eATeTHbHOCTH.
OcHoBHBbIE pa3ae/ibl AMCUUIIIMHBI:

1. TloaroroBUTENBHBIA 3Tl

2. O3HaKOMUTENBHBIH 3Tan mo Teme BKP

3. TlpousBoactBeHHsli dTamn mo reme BKP

4. Dram cOopa JaHHBIX U MaTEPUAJIOB 11O

Teme BKP
5. Dram aHanu3a COOpaHHBIX MAaTEPHAIIOB U

MK-1; TIK-2;
MK-3; TIK-4;
TIK-5; TIK-6

108 (3)




Koowt popmu-

Obvewm,

Hnoexc Haumenosarnue oucyuniunvt (Mo0yis), NpAKMuKu | pyemvlx KOM- aszca'
nemeHyutl
(3.e.)
HAYaIBHOTO MPOCKTUPOBAHHUSI 110 TEME
BKP
6. Dranm caMocTOSITeIbHOIN pabOTHI CTY ICH-
ta o reme BKP
7. 3aKIIOYUTENBHBIA ATan
OTJ. PAKYJIBTATHUBbBI
OTa.01 Ju3aiiH 3J1eKTPOHHOM anmapaTypbl IK-1 36(1)

Henn u 3aga4n u3y4eHusi AUCHUILINHBI:

[lenbro IUCUUIUIMHBL SIBJIAETCS OBJIAICHHUE CTY-
J€HTaMH HEOOXOAMMBIM U JJOCTaTOYHBIM YPOBHEM
npoeCCHOHATBLHBIX KOMIETEHIU B COOTBETCT-
BuH ¢ TpeboBanusimu ®I'OC BO no HanpasieHuio
noarotoBku 11.03.04 «3neKTpoHUKA U HAHOAJICK-
TpOHHKa», Mpodmib noaroroBku «lIpoexTuposa-
HUE W IporpaMMupoBaHuMe cuctem HHTepHera
BELLEI.

Jln3aiiH 2JIEKTPOHHOM amnmapaTypsl - 3TO OJHH U3
BHJIOB IIPOEKTHOM AEATEIBHOCTH B LEIOM. XYJI0-
JKECTBEHHO-IIPOEKTHAsl AEATEIbHOCTh - 3TO TBOP-
YeCKasl AESTEIbHOCTD YEJI0BEKA, HAIIPABICHHAs HA
npeoOpa3oBaHuEe  OKpyXarolle  IpeaMeTHO-
IIPOCTPAHCTBEHHOW Cpelbl IIyTEM CO3/IaHUs Kaye-
CTBEHHO HOBBIX XYJOXECTBEHHBIX MOJENEH
IIPEAMETHO-IIPOCTPAHCTBEHHOW CpeAbl, KYJIbTYp-
HBIX 00pa310B U LIEHHOCTEH.

JucnnnnuHa «/lu3aiiH 2JIEKTpOHHOW amnmapary-
pBI» HM3ydaeT COLMAIBHO-KYJIbTYpHBIE, TEXHHYE-
CKHE€ U 3CTeTHUYECKHEe IMpoOsieMbl (GOPMUPOBAHUS
TapMOHUYHON TNPEIMETHON Cpeabl, CO31aBaeMOU
CpelcTBaMU IIPOMBIIUIEHHOTO IPOM3BOJCTBA IS
o0ecreyeHns HaWIydlInX YCIOBHM Tpy/a, OblTa U
OT/bIXa JIFOJEH, a TaKKE€ TEOPETUYECKUE OCHOBBI,
IPUHLMIBL U METOJbl XYAOXKECTBEHHOIO IPOEK-
THpoBaHusA. [IpOMBINIUICHHBIN TH3aliH BKIIOYAET B
ce0si BCe B3aUMOCBA3M M B3aMMO3aBUCHUMOCTH,
CYIIECTBYIOIIME MEXKAY YEIOBEKOM W H3IEIHEM.
OcHoBormnosararolmMM1 KOMIIOHEHTaMU TPOMBIII-
JICHHOTO Au3aiiHa sABIsA0TCA (hopMooOpa3oBaHUe
Y KOMIIO3MIIHSL.

OcHoBHBbIE pa3ebl AUCHUILIMHBI:

1. JIu3aiiH B cucTeMe NMPOEKTUPOBAHUS TEXHUYE-
ckux uznenuid. [IpoMblnuieHHbIN qu3aitH. Ju3aitn
AJIEKTPOHHOM amnmnapaTryphl.

1.1. JIn3aiiH Kak BHI AEATEIbHOCTH. Y HUBEPCAIb-
HOE ompeneineHue ausanHa. XyJI0KECTBEHHO-
IIPOEKTHAsA NIEATENBbHOCTh, COIEP)KaHUE U CTPYK-
Typa. Bunel ausalinepckon aesrenbHoOCTH. [Ipen-
IIOCBUIKM M BEPCUU BO3HUKHOBEHUS JOM3aiHA.




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

Crwin 1 HampaBJIeHUs B JU3aMHE.

1.2. ®opmoobpazoBanue B Texuuke.Mopdororus.
Texnonoruueckas popma uzaenus. JproHoMuKa B
MPOMBILIUICHHOM JAu3aiiHe. DProHOMHYECKUE Tpe-
OoBaHusa B nu3aiiHe. MartepuanoBeqeHue B Ipo-
MBILJIEHHOM JIU3alHE.

1.3. Meroauka npoOeKTUPOBAHUS MPOMBIIIIEHHBIX
m3aenuil. IlpoexktupoBanue M MOJEIMPOBAHHUE B
MIPOMBILIUICHHOM JIU3aiiHe.

1.4. TlpoextHas rpaduka. [IpombinuieHHas rpa-
¢uka. OCHOBBI KOMIIO3UIIMA B TPOMBIIIICHHOM
nu3anine. KoMImo3unus B TEXHUKE.

1.5. ®upMeHHBIN CTWIb B JAU3aHE MPOMBIIIICH-
HbIX m3aenuid. CTaHIapT U Ka4eCTBO TEXHHUUECKUX
u3nenuid. [luzailH kak OOBEKT MPOMBIIUICHHOM
COOCTBEHHOCTH.

®T]1.02

JnckpeTHas MaTeMaTuKa

Henun u 3aga4n u3y4eHus: AUCHUILIMHBI:
[lenssMu  OCBOEHUS AUCUUILIUHBL «JlMCKpeTHas
MaTeMaTHhKay SBJIAIOTCS: OBJIAJCHHE CTYACHTaMU
HEOOXOJUMBIM YpPOBHEM OOMIETPOPECCHOHANTb-
HBIX KOMIIETEHLMH, MpeAnoaranimx GopmMupo-
BaHME CHUCTEMaTH3UPOBAHHBIX 3HAHMU B 00JacTH
JTUCKPETHOM MaTeMaTUKH, NPUOOpEeTEeHUE HaBbI-
KOB pelleHMs psaja MPUKIAJHBIX 3a]a4, COOTBET-
CTBYIOIIMX OCYIIECTBJICHUIO JIEATEIBHOCTH IO
HanpasieHuto 11.03.04 OinekTpoHMKa M HaHO-
anektponuka. [Ipoduns (cneuuanus.): [IpoexTu-
pOBaHME U IIpOrpaMMUpoBaHue cucteM MHTepHe-
Ta Bellen

OcHoBHBIC pa3fesbl JUCHUIIIHHBI:

1. TuckpeTHas MaTeMaTHKa.

1.1 Beenenue B (hopMalIbHYIO JOTHKY.

1.2. OcHOBBI anredpbl JTOTUKH;

Jlornueckue pyHKIMHU;

CniocoObl 3a/1aHUs TOTHUECKUX (YHKITHH.

1.3. bynesa anre6pa;

Pasnoxenne OyneBbIX QYHKIIHI 110 IEpEMEHHBIM;
Teopema o GyHKIMOHATBHON MONHOTE. MUHUMU-
3anus 0yneBbIX (QYHKIIHM.

1.4. MapupyTbl, LIUKJIbI, LENH, CBI3HOCTD;
Packpacku. [lnanapusie rpagsi.

1.5. lepeBbs;

@opMalIbHbIE SI3BIKU U TPAMMATUKH.

1.6. KoHeunbie aBTOMATEI,

Cetu Iletpu;

IIporpammHas peanu3sanys aBTOMAaTOB U CETEH.

[1K-1

36(1)

DTJ.03

Jxcneauuus 00y4eHusi CIyKeHUueM

YK-2; VK-3

72 (2)




Hnoexc

Haumenosarnue oucyuniunvt (M0o0yis), npakmuxu

Koowt popmu-
PYembIX KOM-
nemenyul

Obvewm,
axao.
yac

(3.e.)

Lesn 1 3a5aun U3y4eHUs JMCHUIIIMHBI:
[lenpl0 MUCHMITIMHBL «ODKCIEAUIHA OO0ydeHHUS
CIIy’)KeHUEeM» sBJsieTcs (pOpMUPOBaHUE y CTYJEH-
TOB KOMIIETEHLIMH MO pa3paboTKe M peanu3aiiu
COLUAIBHBIX HMCTOPUKO-KYJIBTYPHBIX IPOEKTOB,
OCYILIECTBJICHUIO COLIMAJIBLHOIO B3aUMOJICHCTBUS C
rOCyJapCTBEHHBIMHM YUPEXKJIECHUSIMH, HEKOMMeEp-
YEeCKUMH OpraHu3alusMu, OM3HECOM U IPYIHMMH
3aMHTEPECOBAaHHBIMU CTOPOHAMM B XOZE BBINOJI-
HEHUs! OOLIECTBEHHOI'O IIPOEKTa; Pa3BUTHUE Yy CTY-
JICHTOB JIMJIEPCKUX KauecTBa, OTBETCTBEHHOCTH U
TPaXIAaHCTBEHHOCTH Hapsiay € NpodeccroHab-
HbIMU HAaBBIKAMH U NPOPUIBHBIMU 3HAHUAMHU U
YMEHMSIMH, COOTBETCTBYIOLIMMHU HaIIPaBJICHUIO
HOJArOTOBKUM U CHEelManu3aluu o0pa3oBaTesIbHON
IIPOrpaMMbI BBICIIETO 00pa30BaHU.
OcHoBHBIE pa3/ieJibl JUCUUIIIMHBI:

1. [IpemdKCe AMITMOHHBIN dTaIl

2. DKCHeIMIMOHHBIN 3Tan

3. IIpoeKTHPOBOYHBIH HTAIl

4. Dran peanu3aly MpoeKTa




