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AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
Bb1.B./1B.02.01 ®U3UKA IIOJTYIIPOBOJHUKOBBIX IIPUBOPOB
Hanpasyenue noarorosku marucrparypsl 03.04.02 ®@uzuka

Heap n3yyeHus JUCHUILTHHBI

Lenbto nucuumuuabl «Du3nka NOTYIPOBOIHUKOBBIX MPUOOPOBY SBIAETCS: (OPMHUPOBAHUE Y
MarucTpoB OCHOBHBIX IIOHATHM, HPUHUUNOB (UMK MOIYINPOBOJHUKOBBIX IPHOOPOB,
HaBBIKOB IMPAKTUYECKOTO MPUMEHEHHS 3HAHUN K PEIICHHIO (U3UYECKUX 3a4ad 1Mo (HU3NKU
HOJIYIIPOBOIHUKOBBIX TPUOOPOB.

3agauyu AUCUMILINHBI:

HOJYYUTh IPEICTABICHNE O IOIYIIPOBOIHUKOBBIX IPUOOpaAX;

NPUMEHATh Ha TMPAKTUKE 3HAHUE (U3NYECKUX 3aKOHOB K PEIICHHIO y4eOHBIX, HAYYHBIX U
Hay4YHO-TEXHUYECKUX 3a7ad4;

CaMOCTOSITEJIbHO CTaBUTh U peliaTh PU3NYECKUE 3a0aUH.

Mecro pucuuniudbl B cTpykrype OIIOII BO marucrparypsl

Juctumumaa « Pu3nka morynpoBOAHHKOBBIX PUOOPOB» BXOIUT B IMAKET TUCITUILIAH OJIOKa
1, 1 oTHOCUTCS K AUCHMILTHHAM 10 BbIOopy 1ukia b1.B.J1B.2

Ceéa3b ¢ npeduiecmeyouiumu OUCYUNIUHAMU.

JlaHHBII Kypc onupaeTcs Ha TaKWe JUCIUILIMHBI, KaK BBICIIAs MaTeMaTHKa, 001mas Gpu3uka.
Ceéa3b ¢ nocaedyrowumu OUCYURIUHAMU

OcHOBHBIE TOJIOKEHUS JUCHUTUTHHBI JOJDKHBI ObITh UCIOJIB30BaHbI IPU U3YyUYEHUN
JUCITUTUINH: (PU3UKa HEYTOPSIOUYSHHBIX IMOTYITPOBOAHUKOB, (pr3uKka (yHIaMEeHTAIBHBIX
B3aUMOJICUCTBHIA. .

3. Pe3yJabTaThl 0OCBOCHHS IMCUMILJIMHBI (MOAYJIfA)

HaumenoBanme Ko u HaumeHoBanue Kon u HaumMeHOBaHMe MHANMKATOpa™
KaTeropuu (rpynmbi) o0umenpodeccuoHAIBLHOM JOCTHKEHHSI 001enpo(dhecCHOHAIBHO,
odmenpodec- KOMIIeTeHIIUH KOMIIeTeHIIUH
CHOHAJIBHBIX
KOMIIeTeHIM i
Pazpabotka u YK-2. Cniocoben VK-2.1. ®opMynupyeT Ha OCHOBE
peanuzanys NpoeKTOB | yIPaBJIsATh MPOEKTOM Ha BCEX MOCTABJICHHOH MPOOJIEMbI IPOCKTHYIO

dTarnax ero KMU3HEHHOTO IMKJa | 3a7a4dy U crocol ee pelieHus yepes
peanu3amio IPOSKTHOrO YIIPABICHHUS;
YK-2.2. Pa3pabarbiBaeT KOHIETIIIHIO
IPOEKTa B paMKax 0003HAaYeHHOH MpoodIieny
(dhopMyIUpyeT 1eib, 3a1a4K, 000CHOBBIBAE
aKTyaJbHOCTh, 3HAYMMOCTh, 0’KHUaEMbIE
PE3yIBTATHI U BO3BMOXKHBIE Cephbl UX
MIPUMEHEHUS;

VYK-2.3. Pa3pabatsIBaeT 1iaH peaau3anuu
MIPOEKTA C YYETOM BO3MOXKHBIX PHCKOB
peaiu3alyd U BO3MOKHOCTEN UX
yCTpaHEHWUs], TNIAHUPYET He0OXO0IUMBIe
pecypcehl;

VYK-2.4. Ocy1iecTBisieT MOHUTOPUHT XOZa
peanu3aiyy IpoeKTa, KOPPEKTHPYET
OTKJIOHEHHS, BHOCHUT JOTIOIHUTEIIbHbIE
HM3MEHEHUS B IUIaH pean3alliy MPOeKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHUKOB IIPOEKTa;

VK-2.5. [Ipennaraet npoueayps! 1
MeXaHU3MBbI OLICHKH KadecTBa IMPOEKTa,
nH(pacTPyKTypHBIE YCIOBUS Ul BHEAPEH
PE3yIBTATOB MPOCKTA.
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Hayuno- ITK-2 CnocoGHOCTB NAK nx2.1

HccIe0BaTeIbCKHE | IJIAHUPOBATh U OPraHU30BBIBAThH | MIMeeT HaBbIKU BIIaJICHUS] HEOOXOTUMOM

U HAYYHO- ¢u3nUecKue nccieI0BaHusl, nHpOpPMaLe U3 COBPEMEHHBIX

WHHOBALIMOHHBIE Hay4HbIC CEMHHAPHI U OTEYECTBEHHBIX H 3apyOEKHBIX HCTOUHUK(B

padoThl, KOH(pepeHIINN 1 BECTH B M30paHHO# 001aCTH UCCIICIOBAHNS,

JAOKYMEHTanus Mo MpenojaBaHue mo BIIAJICHUS METOUKOM ITAHUPOBAHUS U

rPaHTaM, POEKTOB, | JOMOJHUTEILHBIM pa3paboTKH HAyYHOTO IKCIICPUMEHTA;

OTYETOB M MATEHTOB. | 001mEe00pa30BaTENBEHBIM MPOBEICHHS HAYYHOT'O SKCIIEPUMEHTA;
nporpaMMam METOJaMH MOJICITHPOBAHHUSI PA3TUIHBIX

(hm3HUeCKUX CUTYaIUi; BIIaICHUS
COBPEMEHHBIMU TIPUKIIATHBIMU
MpOTrpaMMaMH JIJIsl U3YUCHUS] 00BEKTa
HAYYHOTO HCCIICIOBAHHS; BIAJICHUS
MeTOoJIaMH pabOoThl B Pa3IUUHBIX
OTEPAIMOHHBIX CHCTEMAX, C HAYYHBIMHU
0a3aMM JaHHBIX.

MK mx2.2

Brnazgeer HaBbIkaMu aOCTPAKTHO MBICIIHTB,
aHaJIN3UPOBATh, CHHTE3UPOBATH
MoJTyJaeMyro HH(OpPMAIIIO; HaBBIKAMHU
JCJIaTh 3aKJIFOYCHHA U BbIBOJbI, HABbIKAMH|
METOJIaMH TTOCTPOCHUSI (PU3MUECKUX
MoJiesiell Ha OCHOBE IIPOBE/ICHHBIX
UCCIIEIOBaHUH U TIOTy4YeHHOH HHPOPMALIUH.

~

WK [IK-2.3 3naeT cnocoObl oOpraHu3anuy
HayYHBIX CEMUHAPOB U KOH(EPEHIHH, yMgeT
IUIAHUPOBATH M OPTaHU30BLIBATH HAYYHBIE
CEeMHHApbI U KOH(PEPEHIIHH.

Conep:xanue IMCUMILTUHBI
Beenenue.
3H€KTpOHHO-I[BIpO‘IHBII>'I nepexo. MCTO}II)I CO3aaHusA DJCKTPOHHO-ABIPOYHBIX TIEPEXOI0B.
Pacnipenenenue noteHnuana B 06J1aCTH 00bEMHOTO 3apsijia ANEKTPOHHO-IBIPOYHOTO MEePEX0/a.
Kourakt MCXKAY MNOJYIPOBOAHUKAMMU C OJWHAKOBLIMU THUIIAMU OJICKTPOIPOBOJHOCTH.
KoHTakT Merami-nonynpoBoAHUK. ['eTepornepexossl. CBoiicTBa  HEBBITPAMIISIOIINX
KOHTAaKTOB.
[ToynpoBOIHUKOBEIEC TUOJIBI.
CTpyKTypa 1 OCHOBHBIE AJIeMEHThI. BobT-amnepHbie xapakTepucTHKU. Toku 00ycIOBIEHHBIE
mubdysueit Hocutenedt 3apsga. [eHepanus u pekoMOWHANMs HOCUTEeNed B oOjacTu
00BEMHOT0 3apsiia. DIEKTPUUECKHUI MPOOO AJIEKTPOHHO-IBIPOYHOTO MEPEX0/Ia.
BrinpsmurtenbHble  TII0CKOCTHBIE Ju0Abl. (CeNeHOBblE BBINPSIMHUTENN. BhInpsMuTeNbHbIE
TOYCYHBIC BBICOKOYACTOTHBLIC OMOJAbBI W HWMIIYJILBCHBIC JHOMOBI. IImockocTHEBIE AUoAbI C
BBINIPSIMJICHUEM Ha KOHTaKTe METaUI-MOoAynpoBoAHUK. CBY — nuossl.
KpemuueBsie ctabunuTpoHsl U ctabuctopsl. HBepTHpOBaHUE O1O0/0B. JIJaBUHHO-TIpOJIETHBIE
muonbl.  TyHHenmbHble — nuonabl.  OOpamieHHbie  nuonabl.  Bapukamel.  HamexHocTb
MOJIYITPOBOAHUKOBBIX JHOJ0B.
TpaH3uCTOPBI.
CtpykTypa ¥ OCHOBHBIE PEXHUMBI PaboThl. PacmpeneneHue MOTOKOB HOCHUTENEH 3apsja.
Pacnpenenenue Hocureneit 3apsana. CtaTucTuuecKue mapaMeTpsl.
[IpoGoit Tpan3ucTopoB. CTaTHCTHYECKUE XapaKTePUCTHUKH. PaboTa TpaH3uCcTOpa Ha MajioM
NEPpCMCHHOM CHUTHAJIC. ManocurnaiabHble nmapaMeTpbl
HuskouacToTHbIE ~ MajOMOIIHBIE  TPAH3UCTOPHL.  BBICOKOYACTOTHBIE  MaJOMOIIHbBIE
TpaH3uCTOphl. Haie:xHOCTh TPaH3UCTOPOB.
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Tupucropsl.
CrpykTrypa u mpuHmun aeictBus. CrocoObl nepekimoueHrs. KOHCTPYKIUsS ¥ TEXHOJIOTHUS

n3rotoBiieHUs. [lapaMeTpbl U XapaKTEepUCTUKH.

[ToneBbIe TPAH3UCTOPLI.

[IpuHIIMIT 1EUCTBUS M KOHCTPYKLMS TOJIEBBIX TPAH3UCTOPOB C P-N MEPEXOJ0OM B KadECTBE
3aTBOpa. CTaTUCTUYECKHE XAPAKTEPUCTUKU IIOJEBOTO TpaH3UCTOpa C P-N HEepexoioM B
kadecTBe 3arBopa. (OcHoBHbBIE TmapaMeTpbl. PacdyeT  BBIXOAHBIX  CTATUCTUYECKHX
XapaKTepUCTUK. ODKBUBAJICHTHbIE cXeMbl. YacToTHble cBoiicTBa. [losneBble TpaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM.

[ToaynpoBOAHUKOBBIE MPUOOPEI C MCIOJIH30BAHUEM 00HEMHON HEYCTOMYMBOCTH.

[IpuHiMn  AEHCTBUST W TEXHOJIOTHMS HW3TOTOBJIICHUS TeHepaTopoB ['anHa. CBoilcTBa U
napaMmeTrpbl  reheparopa l'amna.  ['eHepatopel ¢  OrpaHMYEHHWEM  HAKOIUIEHUSA
MPOCTPAHCTBEHHOTO 3apsja.

[ToJIyIIpOBOAHHUKOBBIE IPHOOPEI, pEarupyIONIue Ha U3JIYYCHHE.

®dotope3uctopsl. JlaTUMKU MPOHUKAIOLIETO H3JIYyYEHHUsS Ha OCHOBE IMOJIMKPUCTAILUIMYECKUX
MOJIYTIPOBOIHUKOB. DOTO3IEKTpUUYECKUE TPHUOOPHI C BO3ACHCTBHEM CBETa Ha AJIEKTPOHHO-
IBIpOUHBIi niepexo. KopmnyckynsapHo npeobdpa3oBareiabHbie TPUOOPHI.

[ToJIyIpOBOAHHUKOBBIC M3IYYAIOIINE IPHOOPEL.

DIIEKTPOITIOMUHECLIEHTHBIE TTOPOIIKOBBIE U INIEHOYHbIE U3ilydarenu, CBetonuomsl. Jlazepsl.
TepMucrops!

[TpuHIMIIBI [EWCTBUS TEPMUCTOPOB C OTPUIIATEIBHBIM TEMIEpPaTypHbIM Kod(hduimentam
conpotuBiieHuss. OCHOBHBIE TIapaMeTpbl W  XAPAaKTEPUCTUKUA TEPMHUCTOPOB MPSIMOTO
noaorpesa. TeXHONOruss U3rOTOBJIEHUS, KOHCTPYKIUS U NPUMEHEHUE TEPMHCTOPOB MPSIMOTO
MOJ0TpeBa.

Bbomomerpsl. Tepmucropsl kocBeHHOT0 nogorpesa. [lozucropsl.

Bapucrops!

[Ipunuuner neiictBus. TeXHONOTUsT M3rOTOBIEHUS M KOHCTpYKUHUA. OCHOBHBIE HapameTphl,
pacyeT, CBOMCTBA U IPUMEHEHHE.

[ToaynpoOBOJAHUKOBBIE TEPMOIICKTPHUUECCKHE IPHOOPHI.

[IpuHIMIIBI ~ ACHCTBHS. TepMOdNEeKTpUUECKUE  TE€HEPaTOPBHI. TepMonnekTpruueckue
XOJIOAWJIBHUKY U TTOJ0TPEBATEIH.

HMatunku IJIC Xoana

[Ipunuune! neictBus. TeXHONOrUsT U3rOTOBIEHUS U KOHCTPYKIUsA. OCHOBHbBIE MMapaMeTpbl U
CBOMCTBA.

TeH3049YBCTBUTENIBHBIC TOJIYIIPOBOIHUKOBEIC TPUOOPEL.

[TonynpoBOAHUKOBBIE TEH30PE3UCTOPHI. TEH30AMOIB U TTOJTUKPUCTALTNYECKUE
TEH30PE3UCTOPHI

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

Ner.m. | Tema nporpammel quciuiuinebl | [IpuMeHsieMble TEXHOJIOTHHI

1 BBenenue KJIACCUYECKOE TPaJULIMOHHOE;
JICKIIMOHHOE 00yUueHUe

2 [TosynipoBOTHUKOBBIE TUO/BI. KJIACCUYECKOE TPaJIULUOHHOE;
JEKIIMOHHOE  OOyueHue,  HarJsIHbIe,
IpOrpaMMHUPOBaHHBIE

3 Tpanzucropsl KJIACCUYECKOE TPaJULIMOHHOE;
JEeKIIMOHHOe  oOydeHue,  BepOaJbHbBIE
(ayzmo)

4 Tupucropsl KJIAaCCUYECKOe TPaJULIMOHHOE;
JEKIIMOHHOE  O0y4eHue,  HarjsiHbIe,
IPOrpaMMUPOBAaHHbIE

5 IToneBbie TpaH3UCTOPHI KJIACCUYECKOE TPaJULUOHHOE;
JEKIIMOHHOE 00y4eHHUe, CaMOCTOSTEeNIbHAas
pabota
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pearupymolinye Ha U3J1ydeHnue

6 [TomynpoBOAHUKOBBIE TPUOOPHI C | KIIACCHYECKOE TpaJULIHOHHOE;
HCIOJIb30BaHUEM 00BEMHOM | JIEKIIMOHHOE 00yUYeHHe, caMO00ydeHue
HEYCTOMYHUBOCTH

7 [TomynpoBoAHUKOBBIE HPUOOPBI, | KIIACCHUYECKOE TPaIULOHHOE;

JCKIIMOHHOC 06yquHe, JUCTaAaHIIMOHHBIC

8 [TomynpoBoHUKOBBIE
U3ITydaronue mpuooSpel

KJIaCCHYCCKOEC
JCKIIMOHHOC 06}/‘-IGHI/I€, JUCTaAaHIIMOHHBIC

TPaIUIIMOHHOE;

9 Tepmucropsl

KJIIaCCHYCCKOC
JICKIITMOHHOC 06y‘leHI/IC, JUCTaHIIMOHHBIC

TPaAUIIMOHHOE;

10 Bapucrtopsr

KJIaCCHYECKOEC
JCKIIMOHHOC 06yquHe, JUCTaAaHIIMOHHBIC

TPaIUIIMOHHOE,

11 [TonynpoBOAHUKOBBIE
TEPMOIEKTPUUYECKUE TIPUOOPHI

KJIIAaCCHYCCKOC
JICKIITMOHHOC 06yLIGHI/I€, JUCTaAaHIIMOHHBIC

TPAAUIUOHHOC,

12 Hatuuku 2./1.C. Xomnna

KJIaCCHYCCKOEC
JCKOHMOHHOC 06yquI/Ie, JUCTAaHIIMOHHBIC

TPaJAUIIIOHHOE;

13 TeH30uyBCTBUTENIbHbBIE
MOJTYTIPOBOTHUKOBBIE TIPUOOPHI

KJIIaCCHYCCKOC
JICKIITMOHHOC 06yLIGHI/I€, JUCTaAaHIIMOHHBIC

TPaAUIIUOHHOC,

6. Ilepeyenn pecypcoB HHOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTEpHETY,
He00X0IUMBIX /IJIs1 OCBOCHHS TUCIHUILUIMHBI (MOTYJINA)
HazBanue pecypca CcebLika/gocTyn
DnekTpoHHas Oubnmoreka omnaiiH «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTEILHBIM pecypcam
«O6pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHblii 00pa30BaTENbHBIN MOPTAT: yupexaeHwus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3s1, tectol EID, THA
denepanbHbIA HEHTP unpopmarmonHo- | http:/fcior.edu.ru
oOpa3zoBartenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyanipHas OubInoTeKa http://rvb.ru
ExxenenenbHuk Hayku W oOpaszoBanust lOra Poccum | http://old.rsue.ru/Academy/Archive;
«AKaJIeMHsD» ndex.htm
Hayunast snektponHasi Oubiamnoreka «e-Library» http://elibrary.ru/defaultx.asp
OnekTpoHHO-0nbmoTeyHas cucrema IPRbooks http://www.iprbookshop.ru
DNeKTPOHHO-CIPaBOYHAsI CHCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHbOPMIOY»
HNudopmanmonno-npaBoBasi cuctema «KoncynpranT- | CeTeBass BepcHs, TOCTYITHA CO B
TUTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOM Cf

Nurl'y

DNeKTPOHHO-0MOIMoTeuHas cucteMa «FOpaiT) https://www.biblio-online.ru

7 DopMBbI TEKYLIET0 KOHTPOJISA

' Pabota y 10CKH; KOHTPOJIbHBIE, CAMOCTOSATEILHBIE Pa0OTHI.
8 DopMa NPOMEKYTOHYHOI0 KOHTPOJIS - 3a4eT

Pa3pa6orumk: 1.¢-M.H., npodeccop kadenpsl «Pusuka» Maromanos P.M.
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