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1. OBIIAA XAPAKTEPUCTHUKA MOYJISI MaTtepuaJibl 4 nu(ppoBbie yCTPOIiCTBA
3JIEKTPOHHON TeXHUKH

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

OOyuaromMces ~ NPENOCTaBIsAETCd  BO3MOXKHOCTb  IIOJIyYUTh ~ KOMIUIEKCHOE  BCECTOPOHHEE
MIpe/ICTaBJICHHE O METOAAX YUCIEHHBIX PACUETOB U MOJIETUPOBAHUS (PU3NKO-XUMUUECKUX CUCTEM, IIIUPOKO
HCIIOJIb3YEMBIX B MPAKTUKE HAy4HbIX MccienoBaHuil. OCHOBHOE BHUMaHUE OOpalIeHO Ha MPAKTUYECKOEe
OCBOCHHE OCHOBHOI'O MHCTPYMEHTApUs IMPUMEHEHUs YHUCICHHBIX METOJOB B HAYYHBIX HCCICIOBAHMAX,
3HAKOMCTBO C COBPEMEHHBIMM HANPABICHUAMHU U TEHACHLMAMU PA3BUTHS BBIYHUCIUTEIBHBIX METOOB,
IpUOOPETEHNE HABBIKOB Pealu3alliy MPUKIAJHOIO IPOrpaMMHOro 00eCeuyeHHsl U OCBOCHUE OCHOBHBIX
TEXHUYECKUX CPEICTB YUCICHHBIX PACUYETOB.

1.2. CTpykTypa u 00beM MOAYJISA

Tabnuna 1
O0beM AUCHUILIAH MOAYJIS
Ne " BCETro MOAYJIl B 3a4YE€THBIX
Hepe'leﬂb AUCHUILIMH MOAYJIA B MMOCJ1€10BATCJIbHOCTH UX OCBOCHUSA
n/n eIMHULAX
1 [Tpoekt mo moxymto Matepuainsl v U poBbIe yCTPOICTBA
3JIEKTPOHHOW TEXHUKHU 1
2 KommnbrorepHoe MOeIMpOBaHNE MAaTEPUAIOB U POLIECCOB 3
3 [IpoekTupoBaHye UMITYJIbCHBIX U IU(PPOBBIX YCTPOUCTB 3
HUTOTI'O o moysro: 7

1.3.11ocsieq0BaTEILHOCTH OCBOEHHMSI MOYJIS B 00pPa30BaTeJIbHOM NporpaMmme

IIpepexBU3UTHI MOAY.IS He npenycmoTpensl
ITocTpeKBU3UTHI M KOPEKBU3UTHI He npenycmoTpensl
MOYJIsl

1.4. PacnipenejieHe KoOMIeTeHIMIi MO IHCUMIVIMHAM MOIYJsA, IUIAHMpPYeMble PpPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

Tabmuma 2
Ilepeyennb
Kox n HaumeHnoBanue IlnanupyemMsble pe3y/ibTaThbl 00y4eHUs
AMCUHMILINH
KOMIIeTeHI[UH (MHAUKATOPHI)
MOAYJIst
1 2 3

KomnbroTrepHoe YK-7 - Cniocoben 3-1 - Caenatb 0030p yrpo3 HHGOPMAITMOHHON
MoJiepoBaHue | oOpabaThIBaTh, 0€30MacHOCTH, OCHOBHBIX TPUHIIUIIOB

MaTepuasgoB 1 aHaJIU3UPOBATh, opranuzanuu 0e30nacHoi padoThl B




HPOLIECCOB

nepeaaBaTh JaHHBIC U
nHPOPMALIHUIO C
WCTIOJIb30BaHUEM
U(GPOBBIX CPEJICTB IS
3¢ (HEeKTHBHOTO PEIICHUs
MIOCTABJICHHBIX 32124 C
y4eTOM TpebOoBaHU
nH(pOPMaLMOHHON
0€30MacHOCTH

MH(POPMAIIMOHHBIX CHCTEMaX U B CETH
MHTEpPHET

3-2 - OnucaTh CriocoObI M CPEICTBA 3AIIUTHI
MePCOHAIIbHBIX IAHHBIX M JIAHHBIX B
OpraHU3aIMK B COOTBETCTBHH C JICHCTBYIOIIUM
3aKOHOJATEILCTBOM

3-3 - Caenatb 0030p COBPEMEHHBIX IIU(PPOBBIX
CpCACTB U TeXHOHOFHfI, HCIOJIb3YCMBIX IJISA
00paboTKH, aHAIM3a U TIepeiadnl JaHHBIX TPU
PEIICHUHN MMOCTABJICHHLBIX 3a1a4

V-1 - OnpenensiTe OCHOBHBIE YTPO3bI
0€30MMacCHOCTH P UCTIOJIb30BAHUH
MH(OPMALIMOHHBIX TEXHOJOTUI U BHIOUPATh
ONTUMAaJbHbIE CIOCOOBI M CPEACTBA 3AIIUTHI
MEPCOHANBHBIX JAHHBIX U JAHHBIX
OpraHMU3aIlK OT MOIIEHHUKOB U BPEJIOHOCHOTO
13(0)

V-2 - BoiOupars COBpeMeHHBIE IIH(PPOBHIE
CPEJCTBA U TEXHOJIOTUU /1J1s1 00padOTKH,
aHaJIM3a U Nepelayu JaHHBIX C Y4ETOM
MOCTaBJIEHHBIX 3a7a4

I1-1 - OGocHOBaTh BEIOOP TEXHUUYECKHUX U
MPOTPAaMMHBIX CPECTB 3alUThI IEPCOHATBHBIX
JAHHBIX U JAHHBIX OpraHu3aluy Ipu padoTe ¢
MH(OPMAIIMOHHBIMU CUCTEMaMU HA OCHOBE
aHaJIM3a MOTCHIIMAIBHBIX U PEATbHBIX YTPO3
6e3omacHoCTH UH(OpPMAITH

I1-2 - Pemats mocraBjieHHBIE 3a4a4H,
uCnob3ys AP (eKTUBHbIE IUPPOBBIE CPEICTBA
U cpeacTBa HHGOPMAITMOHHONW 0€30MTacCHOCTH

OIIK-2 - Cniocoben
CaMOCTOSTENILHO CTABUTB,
(bopmanu3oBbIBaTh U
pelaTh 3a/1auu,
OTHOCSIIUECS K
npodeccrnoHaIbHOM
NEATeIbHOCTH, HCIIOJB3YS
METOJIbI MOJICTTUPOBAHUS U
MaTEeMaTH4YeCKOro aHaJIHu3a

3-1 - Cnenatb 0630p OCHOBHBIX METOJIOB
MOJICTTUPOBAHUS U MAaTEeMaTUYECKOTO aHaJIH3a,
MPUMEHUMBIX I OpMaTU3aliK U PELICHUs
3as1a4 npodecCUOHAIBHON NeATeTbHOCTH

3-2 - XapakTepu3oBarh chepbl IPUMEHEHUS U
BO3MOYKHOCTH MAKETOB MPHUKJIAIHBIX TPOrpaMM
IUIs pelIeHus 3a1a4 NpodheccuoHaIbHOM
JesTeNbHOCTH

VY-1 - CamocTosITeTbHO CPOPMYIUPOBATH
3aauy 06JacTu npodeccuoHaIbHON
JeSITeIbHOCTH, PEIICeHUE KOTOPOU TpedyeT
WCTIOJIb30BAHUS METO/I0B MOJICTTMPOBAHUS U
MaTeMaTHYECKOTo aHaAJIN3a




V-2 - cnonb30BaTh METO/ABI MOJEITUPOBAHUS
U MaTEMaTUYECKOT0 aHaJln3a, B TOM YHUCIIE C
HCI0JIb30BaHNUEM IIAaKETOB NMPUKJIIAIHbBIX
IIpOrpaMM I pelleHus 3a1a4
poecCHOHATEHOM IeATETbHOCTH

I1-1 - Pemath caMOCTOSATEIBHO
chopMyIMpOBaHHBIC MPAKTUYECKUE 3a]1a4H,
OTHOCAIINECS K IPo(deCcCHOHATBLHOM
NeSITeIbHOCTH METO/IaMU MOJICTTHPOBAHUS U
MaTeMaTUYECKOI'0 aHaI13a, B TOM YHCIIE C
WCII0JIb30BaHUEM MMAKETOB MPUKIAIHBIX
nporpamm

-1 - IIposABIIATE OTBETCTBEHHOCTH U
HaCTOMYMBOCTH B JJOCTHKEHUU LEIU

I1K-1 - Cniocoben
MIPEJICTaBIATh
COBPEMEHHYIO HayUHYIO
KapTUHY MHUPA, BBISBISATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPOOJIEMBI,
(dbopMyupoBaTh 3a/1a4H,
OTIPECTISATH MYTH UX
pElIeHUs U OLIEHUBATh

3¢ (HeKTHBHOCTH BBIOOpA U
METOJI0B IPAaBOBOU
3aIUTHI PE3YyJIbTATOB
WMHTEJUIEKTYJIbHON
NESITEIbHOCTH C yYETOM
CHCTIM(PUKN HAYIHBIX
HUCCIIEJOBAHUN JUISA
CO371aHus Pa3HOOOPaA3HBIX
METOJIMK, annapaTypbl 1
TEXHOJIOTHl MPOU3BO/ICTBA
B IIPUOOPOCTPOCHUH

3-1 - CooTHECTH NEPETOBON OTEUECTBEHHBIN U
3apyOeKHBIN OIBIT Pa3pabOTKH, BHEAPEHUS U
HKCIUTyaTalliil METOJI0B U CPE/CTB
HEepa3pyLIaroIIero KOHTPOJIS U TEXHUYECKOU
JMAarHOCTHKH

V-1 - BBINONHATE B paMKax IOCTABIEHHOTO
3a/IaHMs TEOPETUIYECKUE U
JKCIEPUMEHTAIIBHBIE UCCIIEIOBAHMS B LIEJISIX
M3BICKAHUS IPUHILIAIIOB U IyTEH CO31aHUs
HOBBIX METOJMK, allapaTypsl U TEXHOJIOTUI
IIPOM3BOJICTBA B IPUOOPOCTPOCHUN

I1-1 - PazpabaTbiBaTh M UCHOIB30BATH HOBBIC
METO/1bl KOHTPOJIS IpOLiEcca IPOBEIECHUS U
aHaJIM3a pe3yJIbTaTOB HAYYHO-
HCCIIeIOBATEIIbCKUX PadOT B 00JIaCTH
HEpa3pyLIAIOIIEro KOHTPOIS U TEXHUUECKON
JTMarHOCTUKHU

I1-2 - OpopMmasTs pe3ynbTaThl TOMCKOBBIX,
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT

I1K-3 - Cniocoben
puoopeTaTh U
HCII0JIb30BaTh HOBBIE
3HaHUS B CBOEHU
MpeIMETHOM 001acTH Ha
OCHOBE MH(POPMAIIMOHHBIX
CHUCTEM M TEXHOJIOTHUH,
npesaraTtb HOBbIE HJIEU U
MOJIXO/IbI K PEIICHHUIO
MH)XCHEPHBIX 3aJa4

3-1 - OnpenensiTb NPUHIUIBI pa3pabOTKH
HOBBIX METOJHK, TIOCTPOCHUS U
(GYHKIIMOHUPOBAHUS TIPUOOPOB
HEPa3pyLIAIOILEro KOHTPOJIA U TEXHUYECKOU
TMAarHOCTHKH

V-1 - BeiOupath COBpeMEHHbBIC
nH(}OPMaLIMOHHBIE U KOMITBIOTEPHBIE
TEXHOJIOTHH, CPEICTBA KOMMYHHKAIIHH,
UCIOJIB3YSl METOJIBI, CIOCOOCTBYIOIIME
MOBBIIEHUIO 2(PEKTUBHOCTH HAYUYHOU U
o0Opa3oBaTenbHOU cep AeITenTbHOCTH




I1-1 - OcymecTBasATH 000CHOBaHHBIH BEIOOD
TEOPETUYECKUX U HKCIIEPUMEHTATBHBIX
METOIOB UCCIIEIOBAHMS C IIETTBI0 CO3TaHHS
HOBBIX CPEJCTB U IPHUOOPOB HEPA3PYIIAIOLIETO
KOHTPOJIS

IIpoekt no
MOJYJIIO
Marepuainst u
U poBsIe
yCTpOMCTBA
3JIEKTPOHHOU
TEXHUKHU

YK-7 - Criocoben
o0pabaThIBaTh,
aHAJIM3UPOBATh,
nepenaBaTh JaHHbIC U
UHOPMALHUIO C
MCTIOJIb30BaHUEM
U(GPOBBIX CPEACTB IS
3¢ (HEeKTHBHOTO pelIeHuUs
MOCTABJICHHBIX 32144 C
y4eToM TpebOoBaHU
MHPOPMAIMOHHOM
0e30macHOCTH

3-1 - Cnenatb 0630p yrpo3 uHGOpMamOHHON
0€30MacHOCTH, OCHOBHBIX IPUHIIUIIOB
opranmzanuu 0e30nacHoi paboThl B
MH(OPMALIMOHHBIX CUCTEMaX U B CETH
WHTEPHET

3-2 - OnucaTh ciocoObl U CPEeICTBA 3ALUTHI
NEPCOHAJIBHBIX JAHHBIX U JaHHBIX B
oprann3alvii B COOTBCTCTBHHU C HeﬁCTBYIOHIHM
3aKOHO/IaTEeITLCTBOM

3-3 - Caenatb 0030p COBPEMEHHBIX IIU(PPOBBIX
CPEACTB U TEXHOJIOTUH, UCIIONIB3YyEeMbIX JJIS
00paboTKH, aHAIM3a U TIepeiadn JaHHbIX IpU
pelIeHNH OCTaBIEHHBIX 3a/1a4

V¥-1 - Onpenenste OCHOBHbIE yIPO3bI
0€301acHOCTH MPHU KUCIIOTH30BAHUN
MH(OPMaLIMOHHBIX TEXHOJIOTUI U BHIOMPATh
ONTHMAaJIbHbIE CIIOCOOBI M CPEACTBA 3AILUTHI
NEPCOHATIBHBIX JAHHBIX U JaHHBIX
OpraHu3alK OT MOILIEHHUKOB U BPEAOHOCHOTO
I10

V-2 - BeiOupark COBpeMeHHbIE IIU(PPOBBIE
CpeACTBa ¥ TEXHOJIOTUH 17151 00paboTKH,
aHaM3a v Nepeavy JaHHBIX C YIETOM
MOCTABJICHHBIX 3a/1a4

I1-1 - OGocHOBaTh BEIOOP TEXHUUYECKHUX U
MPOTPAMMHBIX CPEACTB 3alIUThI IEPCOHATBHBIX
JAHHBIX ¥ JJAHHBIX OPTaHU3alMK IPU padoTe ¢
WH(POPMAIIMOHHBIMH CUCTEMaMH Ha OCHOBE
aHaM3a MOTCHIMAIBHBIX W PEaTbHBIX yIPo3
0e301acHOCTH HH(POPMAITHH

I1-2 - Pemars mocraBjieHHBIE 3a4a4H,
UCTIONB3YA AP PEeKTUBHBIE IU(POBBIE CPEIICTBA
U cpesicTBa HH(pOpMAITMOHHON 0€30MacHOCTH

[1K-1 - CniocoGen
NPEACTaBIIATH
COBPEMEHHYIO Hay4YHYIO
KapTUHY MUPA, BBISBIISAT
€CTECTBEHHOHAYYHYIO
CYLIHOCTb MPOOJIEMBI,
bopmynaHrpoBaTh 3a7a4H,

3-1 - CooTHECTH NIEpeIOBOM OTEYECTBEHHBIN 1
3apyOexHBIN OMBIT pa3pabOTKU, BHEAPEHUS U
AKCIUTyaTallii METOAOB U CPEICTB
Hepa3pylIAIIEro KOHTPOJS U TEXHUUECKOU
JIMAarHOCTHUKH

V-1 - BpINonHATH B paMKax IOCTaBIEHHOTO
3a/IaHMs TEOPETUYECKUE U




OTIpEAEIATh IMYTH UX
pELIeHNs U OLIEHUBATh

3¢ (heKTUBHOCTH BBIOOpA U
METOJ0B IPAaBOBOU
3aIUTHI PE3YyJIbTATOB
VMHTEJUIEKTYJIbHON
NESITEIbHOCTH C yYETOM
CHEeU(PUKN HAYUHBIX
HUCCIIEJOBAHUN JUIS
CO371aHus Pa3HOOOPaA3HBIX
METOAMK, annapaTypsl U
TEXHOJIOTMI POU3BOJICTBA
B IPUOOPOCTPOCHUH

JKCIIEPUMEHTAJIBHBIC UCCIIEIOBAHMS B LIEJISX
M3BICKaHUS IPUHIUIIOB U IIyTE€H CO3/1aHUs
HOBBIX METOJUK, allapaTypbl U TEXHOJIOTUN
IIPOM3BOJICTBA B IPUOOPOCTPOCHUN

I1-1 - Pa3pabarbiBaTh U UCIIOIL30BATh HOBBIC
METO/Ibl KOHTPOJIS Tpoliecca MPOBEICHUs U
aHaJM3a pe3ybTaTOB HAYYHO-
HCCIIEIOBATEeNIbCKUX paboT B 00JIaCTH
HEepa3pyIIAIIero KOHTPOJIS U TEXHHUECKON
JUArHOCTUKHU

I1-2 - OdopmIATh pe3ynbTaThl TOUCKOBBIX,
HCCIIEIOBATENbCKUX U MPOEKTHBIX padoT

IIK-3 - Crocoben
npuodpeTaTth 1
HCIIOJIb30BATh HOBBIC
3HAHUS B CBOCH
MpeIMETHOM 00JIacTH Ha
OCHOBE MH(POPMAITMOHHBIX
CHCTEM U TEXHOJIOTHI,
npeaaraTth HOBBIE HJICU U
MOAXO/bI K PELICHUIO
WHXCHEPHBIX 33124

3-1 - OnpenensaTe TPUHIUIILI pa3pabOTKH
HOBBIX METOMK, TOCTPOCHUS U
(GYHKIIMOHMPOBAHUS PUOOPOB
HEepa3pyLIAroIEero KOHTPOJIS U TEXHUYECKOU
JMAarHOCTHKH

V-1 - BeiOupatb COBpeMEHHbIE
MH(}OPMaLIMOHHBIE U KOMIIbIOTEPHBIE
TEXHOJIOTUH, CPEICTBA KOMMYHMKAIIHH,
HCIOJIb3YSl METO/IbI, CIOCOOCTBYIOLINE
MOBBIIECHUIO 3(PEKTUBHOCTH HAYUYHOU U
o0OpasoBartenbHOM chep AeSITeIBHOCTH

I1-1 - OcymecTBasATH 000CHOBaHHBIH BEIOOD
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
METOJI0B MCCIIEJ0BAHNUS C LIEJIbIO CO3JaHUS
HOBBIX CPEJICTB U MPUOOPOB HEPA3PYILAIOIIETO
KOHTPOJIS

[IpoexkTupoBanue
HUMITYJIbCHBIX U
u(poBBIX
YCTPOMCTB

YK-7 - Criocoben
oOpabaThIBaTh,
aHaJM3UPOBATb,
nepeaBaTh JaHHBIC U
nH(popMaIuIo ¢
UCTIOJIb30BaHUEM
U(GPOBBIX CPEACTB IS
3¢ (HEeKTUBHOTO pelIeHus
MOCTABIICHHBIX 33724 C
y4eToM TpeOOoBaHHIHA
MHPOPMALIMOHHOM
6e30macHOCTH

3-1 - Cnenatb 0030p yrpo3 HHGOPMAITMOHHOK
0€30MaCHOCTH, OCHOBHBIX TIPUHITUIIOB
opraHuszanuu 0e30mnacHol paboThl B
WH(POPMAIIMOHHBIX CHCTEMaX U B CETH
WHTEPHET

3-2 - OnmcaTh crocoObl U CPECTBA 3ALIUTHI
NEPCOHAIBHBIX JAHHBIX U JaHHBIX B
oprann3anyi B COOTBCTCTBHHU C L[CﬁCTB}HOHH/IM
3aKOHO/IAaTEIILCTBOM

3-3 - Cnenath 0030p COBPEMEHHBIX ITU(POBBIX
CPEICTB ¥ TEXHOJOTUH, UCTIONb3yEMbIX IS
00paboTKH, aHaTN3a U Mepeaadn JaHHbIX MPH
pEIlIeHNUY TOCTABIEHHBIX 3a7a4

V-1 - Onpenensate OCHOBHBIE yIPO3bI
0€30MMacCHOCTH IPH HCIIOJIH30BAHUH
UH()OPMAIIMOHHBIX TEXHOJIOTUI U BBIOMPATH
ONTHMAJIbHBIC CITOCOOBI M CPEJICTBA 3AIHUTHI




NEPCOHANIBHBIX JAHHBIX U JaHHBIX
oprannu3alv OT MOILICHHUKOB U BPCAOHOCHOI'O
110

V-2 - BoiOupath coBpeMeHHbIC ITU(DpOBHIE
Cpe/CTBa M TEXHOJIOTHH /i1 00pabOTKH,
aHaJIM3a U TIepeIauM JaHHBIX C YYETOM
[MOCTaBJIEHHBIX 3a7a4

I1-1 - O60ocHOBATH BEIOOP TEXHUYECKUX U
MIPOTPaAaMMHBIX CPEACTB 3alIUThI IEPCOHATBHBIX
JAHHBIX M JAHHBIX OPTaHU3aIMK U padoTe ¢
MHPOPMAIIMOHHBIMHA CUCTEMaMH Ha OCHOBE
aHaM3a MOTCHIUAIBHBIX W PEAJIbHBIX yTPO3
0e30macHOCTH HHPOPMALIUN

I1-2 - Pemars mocraBjeHHBIE 3a4a4H,
ucnonb3ys AP deKTUBHbIE IUPPOBBIE CPEICTBA
U CpeacTBa HHPOPMAIIMOHHON 0€301macHOCTH

I1K-1 - Cnioco6en
MIPECTABIISATh
COBPEMEHHYIO HayUHYIO
KapTHHY MUPA, BBISBIIATH
€CTECTBEHHOHAYYHYIO
CYILIIHOCTb ITPOOJIEMBI,
dhopmynupoBaTh 3aa4H,
OTIpEeCIIATh MYTH UX
pElIeHUs U OLIEHUBATh

3¢ exTHBHOCTH BHIOOpA U
METO/I0B IPaBOBOI
3aIUTHI PE3yJIbTATOB
WHTEIIEKTYalbHOU
JeSITeIbHOCTH C YYETOM
crieun (KN HayIHbIX
HUCCIEeJOBaHUN IS
CO3JIaHMsI pa3HOOOPa3HBIX
METOMK, annapaTypbl 1
TEXHOJIOTMH IPOU3BOJICTBA
B IIPUOOPOCTPOECHUU

3-1 - CooTHECTH MEPEIOBOI OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT Pa3pabOTKH, BHEAPEHUS U
IKCILIyaTaIllii METOOB U CPEICTB
HEpa3pyIIArOIIEro KOHTPOJIS U TEXHHYECKOU
AUArHOCTUKHN

V-1 - BeIoNHATH B paMKax IIOCTaBIEHHOTO
3alaHKs TEOPETUYECKUE U
JKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHNS B LIEJIAX
U3BICKaHUS IPUHIUIIOB U IIyTE€H CO31aHUs
HOBBIX METOJMK, allapaTypbl U TEXHOJIOTUI
MIPOM3BOJICTBA B TPHUOOPOCTPOCHUN

[1-1 - Pa3zpabatbiBaTh U UCIOJIB30BAaTh HOBBIE
METO/Ibl KOHTPOJIS Ipoliecca MPOBEICHUs U
aHaJIN3a Pe3yJIbTaTOB HAYYHO-
HCCIIE0BATEIIbCKUX paboT B 001acTH
HEPA3PYLIAOIIET0 KOHTPOJIS U TEXHUYECKON
JUArHOCTUKHU

I1-2 - OdopmIATh pe3ynbTaThl MOUCKOBBIX,
UCCIIEIOBATENILCKUX U MIPOEKTHBIX paboT

IIK-3 - Crocoben
npuobperaTth u
HCIIOIL30BaTh HOBBIE
3HAHUS B CBOCH
MPEAMETHON 00IacTH Ha
OCHOBE MH(OPMAIIMOHHBIX
CHCTEM U TEXHOJIOI'HH,
npeasaraTte HOBBIE HJIEU U
MOJIXO/IBI K PEIICHUIO
WHXEHEPHBIX 337124

3-1 - Onpenensatb NPUHIUIIBI pa3pabOTKH
HOBBIX METOJIMK, TOCTPOCHHUS U
(YHKIIMOHUPOBAHUS TPUOOPOB
HEpa3pyLIArIIEro KOHTPOJIS U TEXHHYECKOU
JTMAarHOCTHKH

V-1 - BoiOupars COBpeMEHHBIE
MH(POPMAIMOHHbIE U KOMITBIOTEPHBIE
TEXHOJIOTUH, CPEJICTBA KOMMYHUKAIUH,
UCIIOJIB3YSI METO/IbI, CIIOCOOCTBYIOIINE




MOBBIIEHUIO 3(p(PEeKTUBHOCTH HAYUHOH U
oOpa3oBaTenbHOU cep AesITenbHOCTH

I1-1 - OcymecTBasTE 000CHOBAHHBIN BEIOOD
TEOPETHYECKHUX M IKCIIEPUMEHTATBHBIX
METOIOB UCCIICIOBAHHUS C TIEITBI0 CO3/IAaHHS
HOBBIX CPEJICTB U IIPUOOPOB HEPA3PYIIAIOIIETO
KOHTPOJIS

1.5. ®opma oOyueHust
OOyueHue 1Mo JUCIMUIUTMHAM MOIYJISI MOKET OCYUIECTBIISTHCA B OUHOH (opMax.




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
KomnboTepHoe Moie/IMPOBaHIE MATEPHAJIOB U

NpoeccoB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yuenasi cTeneHb,

Hoapaznenenue

Nen/m | @amuans Umsa OtyecTBO JloJI3KHOCTD
yueHoe 3BaHHue
1 3BoHapeB Cepreit Kangunar pusuko- IOLIEHT dusnueckux
Bianumupouy MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB

KOHTPOJISI Ka4€CTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 9 ot 14.05.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

L 3BOHapeB Cepreifl BJIa)]I/[MI/[pOBI/I‘I, JOLICHT, Du3nyecKux MeTo0B U l'[pHﬁOpOB KOHTPOJIA
KadecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMbI
Mojenu aToMHOM TOABUAKHOCTH. [Tporiecchl ciekanus
HaHOYACTHII Ha TTOJIOKKE.
CTpyKTypHBIE MOJIENH KiacTepa. MUKPOCTPYKTypa
1 Mopenu KIIaCTEPHBIX CUCTEM | METOIOM IIOTHOHM ymakoBKU. CTPyKTypa METOIOM
IJIOTHOHM YITaKOBKHU C(HEepOTTOINIIPOB.
OIHOCTIOMHBIN 1 MHOTOCJIOMHBIN CEHCOPHI.
Hcnonk3oBanue B KauecTBe TIOMUHO(POPOB
MaremaTu4yeckue MOAeNIN Monenb quddy3un. OQHOCIONHBIE U MHOTOCIIONHBIS
2
T dy3nOHHOTO TIepeHoca MeMOpaHBI.
MoaenupoBaHue Mogens 3apspkeHust MaTepyanoB. Mojennb TpaHcnopTa
3 TPAHCTIOPTHBIX
3JIEKTPOHOB.
Y OMHCCHUOHHBIX TIPOIIECCOB

1.3. HanpaBneHHe, BHUbI BOCIIMTATEIBbHON IEATCILHOCTH 1 HCIIOJIB3YCEMBIC TCXHOJIOTMH
HaHpaBJ’IeHI/IH BOCHUTATEIBHON JEATEIbHOCTH COMpATarOTCA CO BCEMHU PE3yJibTaTaMHU 06yquI/1;1
KOMIETCHIIUH II0 O6p830BaTCHLHOI>'I nporpamMmme, HX OCBOCHUC obOecrieurnBacTCs COACPKaHUEM BCEX

JUCLHUILIMH MOAYJIEH.



1.4. IIporpaMMa AUCHMILTUHBI peau3yeTcsl Ha TOCyAapcTBEHHOM si3bike Poccuiickoii @eneparui .
2. YYEBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUME JUCIIUIIJIMHBI
KoMnbroTepHoe Mo1e TMPOBAHHE MATEPHAJIOB U NMPOIECCOB

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1., Tpycos, I1. B.; Beenenne B maTemaTu4ecKoe MoieIupoBaHue : yueoHoe rmocobue.; Jloroc, Mocksa; 2004;
https://biblioclub.ru/index.php?page=book&id=84691 (DnekTpoHHOE M3MaHKE)

2. Kucens, H. H.; OcHoBbl komnbroTepHoro mojeaupoBanus B CAITP EMPro : yue6HOe mocobue.; FOxHbII
benepanbHbIT YHUBEPCHUTET, PocroB-Ha-/lony, Taraunpor; 2018;
https://biblioclub.ru/index.php?page=book&id=561299 (DnexTpoHHOE U3/1aHUE)

3. I'y6aps, }O. B.; BBenenne B MaTemaTtuueckoe MOJEIUpPOBaHHE :@ IpakTHueckoe nocodue.; MHTepHer-
YHuBepcurer WnpopmanmoHHbIX TexHonorui (MHTYUT), Mocksa; 2007,
https://biblioclub.ru/index.php?page=book&id=233992 (DnexkTpoHHOE U3AaHKE)

ITeyaTHbIE U3TaHUSA

1. Tapacuk, B. I1.; Maremarnueckoe MOJETMPOBAHNE TEXHUYECKUX CUCTEM : YUEOHHK )i BY30B.; Ju3ain
ITPO, Musck; 1997 (9 3x3.)

2. Kopotkuii, A. U., l'anenepun, JI. I'., Cecexun, A. H.; Matematnueckoe MozaenupoBaHue (pu3ndeckux
nporieccoB : yueb. nmocodue.; YI'TY-VIIU, Exatepunoypr; 2004 (20 3x3.)

3. IIeithes, 1O. I1.; Metoapl MaTeMaTHYECKOTO MOACIUPOBAHUS HU3MEPUTEIIbHO-BBIUUCIUTENBHBIX CUCTEM;
OU3SMATIIUT, Mockga; 2002 (2 3k3.)

4. ®enotkuH, U. M.; MaTemaTtnieckoe MOJICTMPOBaHUE TEXHOJIOTHIECKUX MPOIIECCOB : ydeOHOE TTOCOOHUe ISt
BTY30B.; Brima mkomna, Kues; 1988 (5 3k3.)

5. Uo6parumos, . M., Kosmos, A. H., Hazapo, 0. ®.; OCHOBBI KOMIIBIOTEPHOTO MOJEITHUPOBAHMS
HaHoOcHCTeM : yuel. nocobue.; Jlanb, Cankr-IlerepOypr ; Mocksa ; Kpacnonap; 2010 (2 3k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
* http://www.nanomodel.ru
* http://www.rusnanoforum.ru
* Hanorexnonoruueckoe coobmiectBo http://www.nanometr.ru/

* 3oHanpHas HaydHast Oubnumoreka YpdY: http://lib.urfu.ru/

Marepuansl qis aun ¢ OB3

Becy kontent DBC mpencraBineH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM JUIs IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.

Becy kontent DOBC mpexacraBieH B Buiae (aiioB crnenuanbHOro dopmara s BOCHPOU3BEACHUS
CHUHTE3aTOPOM PEYH, a TAaKXKE B TECTOBOM BUJIE, IPUTOJAHOM JJIsl IPOUYTEHUS C UCIIOJIb30BAaHUEM SKPaHHON
JYTIbI ¥ HACTPONKON KOHTPACTHOCTH.

basbl JaAHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO'—IHBIe H IMOUCKOBbIC CUCTEMbI



*3oHasibHAsA Hay4yHas oubiaroreka Yp®dY co cBOOOIHBIM JOCTYIOM IO CTY/IEHYECKOMY OUIIETY

st ctyaentoB Yp@V (http:/lib.urfu.ru/);

[TopTan uapOpMaITMOHHO-00pa30BaTeIbHBIX pecypcoB YpdDYV ( http://study.urfu.ru/);

*O¢unmanbupiii caint @usnko-rexHomorunueckoro uHcTUTyTa (http://fizteh.org/).

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

KOMHB]OTepHOC MOACTUPOBAHUE MATEPHUAJTIOB M IIPOLECCOB

Caenennst 00 OCHAIICHHOCTH JUCHHUILUINHBI CIEUATH3NPOBAHHBIM H J1a00pPaTOPHBIM
o0opyroBaHNeM H IPOrPaMMHBIM o0ecre4YeHneM

Tabnuna 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNEeNHAJTBHBIX Ilepeyensb JIMLEH3HOHHOTO
n/n NOMeleHUH U MOMelleHui JJIs NPOrpaMMHOro obecnedeHust
CAMOCTOATEIbHOI padoThI
1 Jlaboparopubie Mebenb ayguTopHasi ¢ WinEDUA3 ALNG SubsVL MVL
3aHATUS KOJIMYECTBOM pabovHX MECT B PerUsr STUUseBnft C Student EES
E:O;:EZ?HH ¢ KOMIACCTEOM | WinEDUA3 ALNG SubsVL MVL
4 PerUsr B Faculty EES
Pa6
ADOTEE MECTO HpCHOAaBaTeit Office 365 EDUA1 ShrdSvr ALNG
[Tepudepuiinoe ycTpoiicTBO SubsVL MVL PerUsr Faculty EES
[Tepconanbubie kommbioTepsl 0 | Office 365 ProPlusEdu ShrdSvr
KOJIMYECTBY O0YYarOIIMXCS ALNG SubsVL MVL PerUsr
STUUseBnft Student EES
ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
IIpolecca B COOTBETCTBHH C
CaHUTAPHBIMHU MTPABUIIAMHU U
HOpMaMH
[Toaxmtouenue k cetu HTEpHET
2 Texyuwmii KoHTpoab 1 | Mebenb ayauTopHas ¢ WinEDUA3 ALNG SubsVL MVL
MIPOMEKYTOUHAs KOJINYECTBOM pabOUunX MECT B PerUsr STUUseBnft C Student EES
aTTecTanus z:o;zz?:nn C KOJIMYECTBOM WinEDUA3 ALNG SubsVL MVL
Y PerUsr B Faculty EES
Pa6
ADOTEE MECTO HIPCHOAABATE Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES
Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES
3 Koncynpranun MeGenb aytuTOpHas ¢ WinEDUA3 ALNG SubsVL MVL
KOJINYECTBOM pabouuX MECT B PerUsr STUUseBnft C Student EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES

CamocTrosTeapHas
paboTa cTyI€HTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

[Tepudepuiinoe ycTpoiicTBO

HepCOHaHLHHe KOMIIBXOTCPHI I10
KOJIMYCCTBY 06yqa}0mnxc;l

ITongxmrouenue x ceru IHTEpHET

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

WinEDUA3 ALNG SubsVL MVL
PerUsr B Faculty EES

Office 365 EDUAT1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

HpOCKTI/IPOBaHHe HMITYJIbCHBIX U IH/I(])pOBI)IX

YCTPOMCTB

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Yuenasi cTeneHb,

Hoapaznenenue

Nen/m | @amuans Umsa OtyecTBO JloJI3KHOCTD
yueHoe 3BaHHue
1 CnecapeB AHaTOJIHI KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
HBanosnu MaTeMaTHYECKHUX METOI0B U
HayK, TOIICHT puOOpoOB

KOHTPOJISI Ka4€CTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIporokon Ne 9 ot 14.05.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e CuaecapeB AnartoJmii UBanoBu4, /loneHT, pusnyecknx MeTo10B U NPHOOPOB KOHTPOJIS
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

OCHOBHBIE TTOHATHS KIIOYEBOTO PeKUMa paObOTHI. DIEMEHTHI
anreOphl JIOTHKH, JIOTHIecKue 3ieMeHTHI (JI3), 6a3ucHbIe HaOOPHI
norugeckux 3emenToB. [tpux Hleddepa u ctpenka [upca,
MUHUMM3AIMS] CTPYKTYPHO- JIOrHYecKuX hopmyi. MeToa kapT
Kapno. [Tonarue o koHeuHbIX aBTOMaTax. HachbImeHHbIi
TPaH3UCTOPHBIN KITt04Y. CTaTUYECKUE PEKUMBI KITIOYA.
Huunamuyeckuit peskxum. Llenu cBA3u MeXTy KI0Yamu.
DIEeKTPOHHBIE Pe3ucTrBHAs M €eMKOCTHAS CBsI3b. YIyUIlIEHUE TTEPEKITI0YATEbHOMN

1 XapaKTEPUCTHKH KITF0Ya.
KITIOUH

Kroun Ha mormyeckux snemenTax. Dinementsr PTJI, ATJI, TTJL
CraTnyeckne U TMHaAMHUYeCKue XapakTepucTuku kimoueit TTIL.

Pacmmputenu mo "UJIN", kitouu ¢ OTKPBITHIM KOJIIIEKTOPOM.
Onementsl ICJI, MOII, KMOII-noruku. Ctatuueckue u
JUHAMUYECKHE XapaKTePUCTUKU, YACTOTHBIE CBOMCTBA,
MIOMEXO0YCTOUYUBOCTb.

Coenunenue JID ¢ RC-uensmu, coequHeHne Kirouei B
HWHTErPabHOM U TUCKPETHOM HcTonHeHuu. Harpysounas

2 JIOTHYECKHUX cnocoOHocTh JID. BKinroueHrne eMKOCTH Ha BXOJ€ U BeIxozae JID.
3aznep)kKa UMITyJIbCHOTO curHaia kimodamu ¢ RC-nemsimu. RC-

Cunres

SJICMCHTOB
enb Ha BXoJe U Beixoge JIO.

3 PerenepatuBHbIC Tpurrepsl. CHMMETPUYHBIN TPUTTEP HA TPAH3UCTOPAX, YCIOBUS




HUMITYJIbCHBIC

yCTpOKCTBa

paboTocroco0HOCTH, BIUsSHUE Harpy3ku. CiocoOb! 3aIrycka
TPUITEPOB, Pa3CNbHbIN 3aIyCK, CYETHBIN 3aITyCK. Pa3HOBUIHOCTH
CXEM TPUITEPOB: C ABTOCMEILEHUEM, C HEIOCPEACTBEHHBIMU
CBS35IMHU, HEHACBILEHHBIN Tpurrep, Tpurrep llImurra. [Topsimox
pacuera.

WuTerpanbHpie TpUTTEpHl B TUPPOBBIX YCTPOHCTBAX.
ACUHXPOHHBIN U CUHXpOHHBINA RS-Tpurrep, CHHXpOHHBIN 2-X-
ctyneH4atslii RS-tpurrep, D- Tpurrep co ctaTucTuueckum u
JUHAMHYECKUM ympaBieHueM. T-tpurrepsl, JK-tpurrepsi:
TaOJIMLIBI ICTUHHOCTH, JIOTHYECKUE ypaBHEHHUS paboThl, 001acTu
npumeHenusd. Tpurrep llImutra, Tpurrepst Ha OVY.

I'eneparopsl
HMITYJIbCHBIX

CHUTHAJIOB

ABTOKOJIE0aTeNbHBIE MYJIBTHBHOpaTOpE! (AMB). CuMMeTpruiHBINH
AMB: ycnoBust paboTOCIIOCOOHOCTH, YaCTOTHEIE CBOICTBA,
peryaupoBKa JUIMTEILHOCTH M aMIUIUTYAbI UMITYJIbCOB.
VYydiieHue KkauecTBeHHbIX nokazareneit AMB: AMB ¢
OTCEKAMUMH 1 (PUKCUPYIOMUME ruonamu: AMB ¢ smutTepHBEIM
nosropureneMm, AMB ¢ ynpaBisieMbIM CMEIIEHHEM.

Astokonebarensasie MB sa UMC u OV.

Knymie mynerusnopatopsr ((KMB) ¢ aMuTTepHO# CBA3BIO:
ycIoBuUsl pabOTOCIIOCOOHOCTH, KaueCTBEHHBIE [T0KA3aTENH, IIOPSIOK
pacueta. )KMB ¢ komiekTopHO-0a30BeIMHU CBs3siMU. JKMB Ha
TPaH3UCTOPAX C Pa3HBIM THIIOM npoBoauMocTH. JKMB Ha MJID ¢
3apsaoM emkoctd. JKMB ¢ anemenTamu 3a/1epKKH.
Ucnonps3zoBanune RS-tpurrepos mist mocrpoenus JKMB,

ocobenHoctu GyHkiponuposanus. JKMB na OY: Hcnonbs3oBanue
BpeMszanaromux 35eMeHToB B 1ensiax OOC u [1OC. brokunr-
reneparop (bI') ¢ komnekTopHO-06a30BOH CBSI3bIO: 3aKOHOMEPHOCTH
npoliecca NepeKIoYeHus, TapaMeTphl UMITYJIbCOB, pacuetT bl

Cummerpuunsle B, npumenenue B mpeoOpa3zoBaTesix.

I'eneparops! nuHeitHO-M3MeHstomeroca HanpsoxeHus ([JIMH).
I'JIMH ¢ nHTerpupyromei Herno4ykoil, KaueCTBEHHbIE II0KA3aTENN.
I'JIMH ¢ TokoCTa0MIN3UPYIONIUM TPAH3UCTOPOM: (PU3NUCCKHEC
IIPOLIECCHI, pa0OYHii UK, KaueCTBeHHbIE mokasarenu. [ JIMH
komrneHcannonnoro tumna ¢ [10C: pabounii pexxum, peryiupoBaHue
JIUTENbHOCTH U ammuuTyasl. TJIMH c

OOC: kaueCTBEHHEBIE [TOKA3aTENH, CIIOCOOBI YMEHBIIICHHSI BDEMEHH
BoccTaHOBIeHUS. Mcnoab30BaHne KOMMYTHPYIOLIUX TUOAOB,
MOCJIEI0BATEIBHOTO BKIOYEHUS TPAH3UCTOPOB 7Sl YITydIIEHUS
KadecTBeHHBIX mokazateneit. [ JIMH danractpornoro tuma:
pabounii pexuM, KaueCTBEHHBIE TIOKA3aTENH, XKIAYITUH 1
aBTOKOJNIeOaTenpHbIe pekuMbl paboTsl. I JIMH Ha omeparimoHHBIX
yeunutensax: cxema ¢ OOC, I'JIMH c napannenshoii [IOC. Pacuer
I'JINH na tpan3ucropax. I'JIMH va MB ¢ nuHelHbIM pa3psiom
KOHJICHCATOPOB: aBTOKOJICOATEIHHBIN U WKIYIIHNA PEKUMBI PaOOTHI,
pacuetnsle cooTHomeHud. Vcnonb3oBanue UMC ana noctpoeHus
I'JINH.

CHHXpOHH3AIHS PENIAKCAIMOHHBIX TEHEPATOPOB H JIEIICHUE
4acTOTHI IOBTOPEHUS UMITYJIbCOB. CTaOMIM3aIus YacTOTHI
KoJIeOaHMH penakcaTopoB: MpuMeHeHue JI3, cradumm3arus
KBapIieM, TUOIHAs KoMIteHcanus HectabmmpbHOCTH TTJI-




TeHepaTopoOB, CTAOMIIM3AIHS C TOMOIIBIO TPAH3UCTOPHBIX
BpeMS3aJaroImuX nemnei, npuMmenenne pesuctopHon OOC.

Peructpsl. IlapanienbHbie perucTpbl U NOCIEA0BATEIbHBIC
peructpsl, peructpsl capura. [Ipumenenue RS- u D-tpurrepos s
rmocTpoeHus peructpoB. Caerynku. CISTINKHU C
II0CJIEI0BATENbHBIM [IEPEHOCOM: CYMMUPYIOIIUI U BEIYUTAOLINN

OyHKIMOHATIBHBIE
cueTunku. [luHamuueckoe ynpasienue. CYeTUHKH-ICTUTEIH.
WUMITYJIbCHBIE U Pacnpenenureny uMIyabcoB Ha CUETUYMKAX U
5
UQpoBLIe KOJIBIEBBIX peructpax. [ludpossie GyHKIIMOHAIBHBIE YCTPOHCTBA
. KOMOMHAIITMOHHOIO TUIA. Y CTPONCTBA HEPABHOZHAYHOCTH U
yCTpOICTBa

paBHO3HauHOCTH. CyMMaTOpBI: cyMMaTop 1mo mod 2,
MOJTyCyMMaTop, oHbid cymmarop. Ludpatops! u gemmdparops.
MyJbTUIUIEKCOPBI M JEMYJIBTHIIICKCOPBI. Y HUBEPCAIbHBIC
JIOTMYECKHEe MOAYIIH.

1.3. Hanpasnenue, BUIbl BOCIUTATEIHHOM EATETLHOCTH M UCTIOIB3YEMbIE€ TEXHOIOTUN

Hampaprienuss BOCIIUTATENbHON AESITETBHOCTH CONPSATAIOTCS CO BCEMHU pe3ysbTaTaMu OOy4eHHUS
KOMIIETEHIIN MO 00pa3oBaTelbHONW MporpaMMe, UX OCBOEHHE OO0ECIeYMBAETCS COIECpKAHHMEM BCEX
JUCLHUILIIMH MOAYJIEH.

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha FOCYIapCTBEHHOM si3blke Poccuiickoi denepanum .
2. YYUEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbBI
IIpoexTpoBaHue UMNYJIbCHBIX U MU(PPOBBIX YCTPOMCTB

DJIEeKTPOHHBIE pecypchl (M31aHNS)

1. Mapuenko, A. JI.; OcHoBbl snektpoHuku : ydeOHoe mocobue.; JIMK Ilpecc, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=47452 (DnekTpoHHOE U3aHKE)

2. Bapeibun, A. A.; DIEKTpOHHMKAa W MHUKPOIICKTPOHHKA. (DU3NKO-TEXHOJIOTHYECKHE OCHOBBI : ydeOHOE
nocobue.; ®uzmatiut, Mocksa; 2008; https://biblioclub.ru/index.php?page=book&id=75443 (DnekTpoHHOE
W3JIaHHE)

3. Munkun, lO. b.; Onekrporexnwka u »3yekTpoHuka : ydeOHwk.; JIMK Ilpecc, Mocksa; 2011;

https://biblioclub.ru/index.php?page=book&id=129904 (DnexkTpoHHOE U3AaHKE)

ITeuaTHbBIE N3AaAHUA

1. Bpammep, 0. A., [lamyk, 1. H.; UmmynbcHas TexHuka : yue0. Uil CTYJEHTOB 00pa3oBaT. yupexaeHUi
cpen. mpod. oopazoBanus.; POPYM : UHOPA-M, Mocksa; 2009 (1 3k3.)

2. Xoposun, Xoposuil I1., Xumn, Xunn Y., bponuna, b. H., Koporosa, A. 1., Mukmuc, M. H.; HUckyccTBo
cxemotexHuku; Mup : BUHOM, Mocksa; 2010 (3 3k3.)

3. Hapemmkun, A. K.; LludpoBbie ycTpoicTBa 1 MUKPOIIPOLIECCOPHI : yued. mocoOue Juisi CTYy/IEHTOB BY30B
pPaguoTeXH. crenuaibHoCcTel.; Akanemust, Mocksa; 2006 (11 3k3.)

4. JlaBpentreB, b. @.; CxemoTexHHKA 3JEKTPOHHBIX CpEICTB : yued. mocobue A CTYyAEHTOB BY30B,
00yyJaromuxcs 1Mo HanpapJIeHUIO MoAroT. "[IpoekTpoBaHue U TEXHOJOTHUS AJIEKTPOH. CPeaCTB".; AKaaeMus,
Mocksa; 2010 (5 9k3.)

5. bepukamsunu, B. I11.; UMmynbcHas TexHUKA : y9€OHUK TSI CTYIGHTOB 00pa30BaT. yUpEXKACHHUH Cpel. Tpod.



oOpazoBanus, oOywaromuxcsi mo rpynme crenuainbHocTedr 2000 "DmeKTpoHWKAa U MHKPOIJIEKTPOHHUKA,
paauoTexHuka u tenekoMMmyHukauu'.; ACADEMIA, Mocksa; 2004 (1 5k3.)

6. Onaquuit, 10. @., I'mynkun, O. I1., I'ypos, A. W.; Ananorosas u undposas snekTpoHuka. [lonHslii kype :
yueb. i1 CTYJIEHTOB BY30B, OOydaroUmMXCsl MO crHenuanbHocTH "lIpoeKTHpoBaHHME M TEXHOJIOTHUS
paanoseKkTpoH. cpeacts".; I'opsiaast muuaus - Tenexom, Mocksa; 2005 (1 3k3.)

7. UBanoB, U. U.; DneKTpoTEeXHUKA U OCHOBBI JICKTPOHUKH : YYCOHHK ISl CTYJCHTOB BY30B, 00YYaIOIIHXCS
10 HAMpPAaBICHHUSM IOATOTOBKH M CIICUAIBHOCTSAM B 0O0JAaCTH TEXHUKH W TexHoioruu.; Jlanb, CaHKT-
[TerepOypr ; Mocksa ; Kpacnomap; 2012 (1 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
* elektro-tex.ru/tests.htm — Caiit ¢ TecTaMu 1O AIEKTPOTEXHUKE U HIEKTPOHUKE
* http://nsportal.ru/npo-spo/estestvennye-nauki/library/2013/01/13/testy-po-elektrotekhnike-ielektronike

e - CaliT ¢ TecTamMu I10 SJICKTPOTCXHUKE U 3JICKTPOHUKC

Matrepunansi aas jauy ¢ OB3

Bece kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara A BOCHPOM3BEIECHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM UL IPOYTEHUS C UCIIOJIb30BaHUEM YKPAHHOM JIYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Becy xontentr OBC mpencraBineH B Buie (ailyioB crenuaibHOro ¢opmara i BOCIPOU3BEICHHS
CHUHTE3aTOpPOM pPE€UH, a TAK’KE B TECTOBOM BHJIE, IPUTOJITHOM IS IPOYTEHMS C UCIIOJIB30BAHUEM DKPAaHHON
JyTbl 1 HACTPOUKOM KOHTPACTHOCTH.

Ba3bl aHHBIX, HHYOPMALHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
*3oHasbHas Hay4Has Oubmroreka Yp®@Y co CBOOOAHBIM JOCTYIIOM IO CTYACHUECKOMY OUIIETY
st cryneHToB Yp@V (http:/lib.urfu.ru/);

*[Topran uabOpMamoHHO-00pa3oBaTeNbHBIX pecypcoB YpdVY ( http://study.urfu.ru/);
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpoexTHpoBaHue UMIIYJIbCHBIX U HU(POBLIX YCTPOHCTB

Caenennst 00 OCHAIEHHOCTH AUCHHUILIMHBI CIIEHAJIU3UPOBAHHBIM M J1200PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecredeHueM

Tabmuua 3.1
Ne Buabl 3ansaTmnii OcHalEeHHOCTH celuaJbHbIX IlepeyeHb JIMLIEH3UOHHOTO
l'[/l'l HOMe]JIeHHﬁ n l'lOMel[[eHHﬁ OJIsd HpOFpaMMHOFO 06ecneqemm
CaMOCTOAATEIbHOIH PadoThI
1 Jlaboparopubie Mebens aymuTopHas ¢ WinEDUA3 ALNG SubsVL MVL
3aHATHS KOJINYECTBOM pabOuuX MECT B PerUsr B Faculty EES
COOTBETCTBHUHU C KOJIHMUYECTBOM

CTVIEHTOB WinEDUA3 ALNG SubsVL MVL
7 PerUsr STUUseBnft C Student EES
P

aboriee MecTo mpenoAaBatess Office 365 EDUAS ShrdSvr ALNG

[Tepucgepuiinoe ycTpoicTBO SubsVL MVL PerUsr B Faculty EES




[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MaTEpHET

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES

Koncynpranuu

MeGenb ayTuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecTo mpernogaBaress

He Tpebyercs

Texymui KOHTPOIIb U

MeGenb aytuTopHas ¢

He Tpebyercs

IIPOMEKYTOYHAs KOJINYECTBOM pabouuX MECT B
aTTecTauus COOTBETCTBHUH C KOJTMYECTBOM
CTYZICHTOB
Pabouee mecto mpenogaBaTens
CamocTosTenbHas MeGenb aytuTopHas ¢ WinEDUA3 ALNG SubsVL MVL

paboTa CTyZCHTOB

KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTYZCHTOB

[Tepudepuiinoe ycTpoiicTBO

HepCOHaHLHHe KOMIIBROTCPHI 110
KOJIMYCCTBY o6yqa}01u1/1xc;1

[Toaxnrouenue x cern HTEpHET

PerUsr B Faculty EES

WinEDUA3 ALNG SubsVL MVL
PerUsr STUUseBnft C Student EES

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Office 365 ProPlusEdu ShrdSvr
ALNG SubsVL MVL PerUsr
STUUseBnft Student EES
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