MMHOBPHAYKN POCCUU
®ENEPANbHOE rOCYIAPCTBEHHOE BIO[KETHOE OEPA30BATENIbHOE YYPEXOEHUE
BbICLLUErO OEPA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKOAKO
R jiase,uylommﬁ kacpegpon
/ BOTUKN N _CNEKTPOCKOMUNON
7 (OBumHHukoB O.B.)

‘modfuck, pacwughposka modnucu

14. 06. 2024 2.

PABOYASA NPOrPAMMA YYEEHON AUCLUMIUHDI

51.0.33 OcHoBbI oNTOMHOPMaTUKK
Koo u HaumeHogaHue ducyurnsiuHbl 8 coomeemcmauu ¢ Y4ebHbIM rrinaHom

1. Wndcdp v HammeHOBaHUe HanpaBfieHUA NOAroToBKM/cneunanbHOCTU:
12.03.03 — ®omoHuKa u ormimouHgopmamuka

2. Mpocdmnb nogrotoBku/  cneumanusauusa/  Marucrtepckas nporpamma:
DomoHuKa U ornmouHgopmMamuka

w

. KBanndumkaums (cteneHb) BbINyCKHUKA:
Bbicwee obpa3osaHue (bakanasp)

4. ®opma obpa3oBaHuA: OyHas

5. Kacdbeapa, oTBevarwas 3a peanmsaumro AUCLUNIUHBI:
kaghedpa onmuKuU U CreKmpocKonuu

6. CocTtaBMTENM NPOrpamMmmbl: onosuHckul Nasen Abpamosuy
0oKmMop ¢hu3UKO-MamemMamu4ecKux HayK, npogheccop

N

. PekomeHpoBaHa: HMC gusuyeckozo ¢p-ma Bl'Y npomokon Ne 6 om 13.06.2024
(HaumeHogaHue pekomeHOyowel cmpyKkmypbl, 0ama, HOMep rpPomoKosa)

8. YuebHbIn roa;___2025 /2026 CewmecTp(-bl): 8




9. Llenu n 3agaum y4e6HOM ANCLMUNIINHDI:

Llensmu oceoeHusi y4ebHOoU OucuuniuHbl S8/IS0MCS: (HopMUpOBaHNE Y CTYAEHTOB 3HaHUM
00 VHTEHCMBHO pa3BUBAKOLLMXCA W HOBbIX HamnpaBneHWsX OMNTUYEeCKMX CUCTEeM nepegayun, XpaHeHusd U
06paboTkn MHOpMaLUK, NMOHUMAaHUS NPOLECCOB pa3paboTku, NPOEKTUPOBaHWUS WM 3JKCMMyaTauuum HOBbIX
mMaTepuanoB, TEXHOMOrMM, NpPUOOPOB M YCTPOWCTB, nepedadn, XpaHeHus u obpaboTkn uHdopmaumm Ha
OCHOBE OMNTUYECKUX TEXHOMOTUN.

3adayu y4ebHoU ducyunuHbl:

- MN3YYUTb OCHOBHble TEHOEHUMW W HanpaBfeHus pasBUTUS ONTOUMHAOPMATUKWM, OMTUYECKOro
MaTepuanoBefeHUss U ONTUYECKUX TEXHOMOrMA, MeToAbl U NPUHUMNBI ONTUKO-OU3NYECKUX U3MEPEHUIA U
nccnefoBaHui  YCTPOWCTB ONTOMHAOPMATWKW, MPUHLMUMBLI NOCTPOEHUS U paboTbl CUCTEM OMTMYECKON
nepeaayu, npuema, obpaboTkM, XpaHeHUs U 0TODPaKeHUst MHGOPMaLNK;

- HayuuTbCsl MPOBOAUTb PacYeTbl OCHOBHbIX XapaKTEPUCTMK U BblOMpaTb ONTUManbHblE PEXUMbI
paboTbl (POTONPUMEMHMKOB NPU peELUeHNM 3afavy ONTOMH(OPMATMKM, MPUMEHSATb ONTUYECKNEe CPeacTBa
oTOOpaxeHus nHgopmaumu;

- HayuuTbCs  BbIOENsiTb  MPWYUHHO-CNEACTBEHHblE  B3aMMOCBS3WM B TUMOBBIX  3ajadax
ONTONHOPMaTHKM, OOOCHOBBLIBATL KAYECTBEHHOE MOZEIbHOE ONUCaHUE yKa3aHHbIX B3aUMOCBA3EN N CXEMY
9KCMEepPUMEHTarNbHOro UCCreaoBaHus;

- oBnageTb TepMUHOMNOrMEW B NpeaMeTHOW obnactu OnTOMH(OPMATUKKM, MPaKTUYECKUMU
MeToaukamu BblbOpa MCTOMHWKA U3MYyYeHUs, MeTOAMKaMM Pac4eTOB XapakTepPUCTUK TEXHUYECKUX CpeacTB
oTobpaxeHns nHpopmauun, HaBblkaMy paboTbl C ONTUYECKUMN NIEMEHTaMM U YCTPOMNCTBAMM.

10. MecTo y4yebHOM AncuunuHbI B cTPYKTYpe OOI: o6s3amenbHas yacmpb 6noka 61.

11. KomneTteHuuu oOy4awouwerocs, cdopmupyemMble B pe3yribTaTe OCBOEHUA
OUCLUNJINHBbI:

Kon Hazpanue Koa(sr) Wunukatop(sr) [Tmanupyemsble pe3ynbTaThl 00yUCHUS
KOMIIETEHIIUH

OIIK- | Cmocoben npumensts | OIIK-1.3 ITpumenser 3HaThb: TIPUHITUIIBL MIPUMEHEHUS
1 €CTECTBEHHOHAYYHBIC OOIIenH)KeHepHbIe | OOIIEWH)KEHEPHBIX 3HAHUM B HMH)XECHEPHOU
U 00LIeHHKEHEPHBIE 3HaHUA B JeATEbHOCTH.
3HaHMSA, METOJIbI WHKCHEPHON YMeTb:  NPUMEHATH  OOIIEHH)KEHEPHBIE
MaTeMaTH4ecKoro JeATENBHOCTH 3HaHMs B MHXKEHEPHOU AEATEIbHOCTH
aHaIM3a u Biagerb: OOMICHHKCHEPHBIMU 3HAHUSMH B
MOJEIUPOBAHUS B WHKCHEPHOH JIeSITEeNbHOCTH
HMHXEHEPHOU
JIeATENbHOCTH,
CBSI3aHHOM C
(hOTOHHBIMU
TEXHOJIOTHSIMU
00paboTKH
nHpOpPMAIINH,
MIPOEKTHPOBAHHEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTUSIMH
MIPON3BOJCTBA
3JIEMEHTOB, MPHOOPOB
1 CHCTEM (POTOHHUKH U

ONTOWH() OPMATHKH

OIIK- | Cnocoben npoBoauts | OITK-3.1 Bribupaer u 3HaTh: COBpEMECHHBIE = METOIUKA |
3 9KCIIEPUMEHTAJIbHBIC HCIIONB3YeT obopyznoBaHue TSt NPOBENICHUS
HCCIIEIOBaHUS H COOTBETCTBYIOIIIME | OKCIICPHUMEHTAIBHBIX  HCCIEAOBaHHHA U

H3MEpEHHs, pecypcsl, U3MEpeHUH.
00pabaThIBaTh U COBpPEMEHHBIC YMeTh: TPOBOIHMTH  IKCIEPHMECHTAIBHBIC
TIPEACTABIISATH METOIINKH 1 WCCIIEIOBaHUS u H3MEepeHns Ha

TIOTy9EHHBIE TAaHHBIE C 00opynoBaHue ATl | COBPEMEHHOM 00OpPYIOBaHHH.

Y4eToM crenudukn TIPOBEACHUS Baaners: HaBBIKAMHU BBIOOpa u
n3MepeHnii B 9KCIIEPUMEHTAIIBHBIX | WCIIONB30BAHMSA COOTBETCTBYIOIINX
cuCTeMax u WCCIIeJOBAaHHUHN H pecypcoB,  COBPEMEHHBIX  METOOUK |

YCTPOMCTBAX HM3MEpEHuil 00opyoBaHus Ui IPOBEICHUS




($oTOHUKH 1 JKCIIEPUMEHTABHBIX ~ HWCCIEAOBaHUN |
ONTOMH(OPMATUKH M3MEpEeHUH
OIIK-3.2 O6pabatsiBaeT u 3HaTh: MPUHITUIIBL 00paboTku
NIPEICTABIISAET 9KCIIEPUMEHTANIBHBIX JaHHBIX.
TIOJTyYEHHBIE YMmern: TIPE/ICTABIISITh MOJTy4CHHBIE
SKCIEPUMEHTANbHBIE | SKCIIEpUMEHTAIbHbIE JaHHBIE AJIS TOy4eHHs
JTaHHbIE IS 000CHOBAaHHBIX BBIBOJIOB.
TOJTYYEeHHUS Baapners: HaBBIKAMU paboTbI c
000CHOBaHHBIX 9KCIIEPUMEHTAILHBIMH JaHHBIMH.
BBIBOJIOB
[IK-7 | CnocobeH mpoBoaNTH [K-7.1 Opranusyer u 3HaTh: TIPHUHIUIIBL KOHTPOJIS
SKCIEPUMEHTANBHYIO KOHTPOJIHUPYET SKCIEPUMEHTAIBHBIX MIPOBEPOK
TIPOBEPKY BHIOPAHHBIX SKCIEPUMEHTANbHBIE | TEXHOIOIMUECKUX MPOIIECCOB.
TEXHOJIOTMUECKUX MIPOBEPKU YMeTb:  OpraHU3OBBIBaTH  INPOBEACHUE
pereHuit pa3paboTaHHBIX SKCIEpUMEHTaIbHOI MPOBEPKU
MPOU3BOJCTBA TEXHOJIIOTHYECKHX | pa3pabOTaHHBIX TEXHOJIOTMUECKUX
npuOOpoB U HPOLECCOB MPOLECCOB.
UCCIIEI0BAHNE Baapers: BiaseTh HaBBIKAMU OpIraHU3ALUU
napamMeTpoB MIPOBEPKU TEXHOIOTMYECKHUX MPOLIECCOB.
HaHOCTPYKTYPHBIX IK-7.2 PazpabatsiBaer 3HaTh: yTBEPKAEHHYIO METOJIUKY MPOBEPKU
MaTepHaJioB B MporpamMmbl TEXHOJIOTMUECKUX MPOIIECCOB.
COOTBETCTBHH C MPOBE/ICHHS YmeTh: pa3pabaThIBaTh HpOrpamMMBI
YTBEPIKAECHHOM 9KCIICPUMECHTOB B MNPOBEACHUS YKCIICPHMEHTOB.
METOJUKON COOTBETCTBUU C Baagersn: HaBbIKAMH MPOBEICHUS
YTBEP)KICHHOM HKCIIEPUMEHTOB B COOTBETCTBUHU c
METOAUKOU YTBEPKAEHHON METOJUKON ITPOBEPKHU.
MPOBEPKU
TEXHOJIOTMUECKUX
MpPOLIECCOB
IK-7.3 Cocrassier 3HaTh: mepeyeHb MapaMeTPOoB, HOATISKAIINX
HepedeHb KOHTPOJIIO M H3MEPEHHIO IPH IPOBEICHUU
apaMeTpoB, TEXHOJIOTHUECKUX TIPOLIECCOB U AHAIIM3E
MOAIEKALIIX UCIIOIb3yEMbIX MaTepHaIOB.
KOHTPOJIO U YMeTb: COCTaBIATh NEPEUCHb M1apaMeETPOB,
U3MEPEHUIO NIPU MOAJIEKAIMX KOHTPOJIIO U MU3MEPEHHUIO IPU
MPOBEECHUH MPOBEAEHUH TEXHOJIOTHUECKUX IPOIECCOB U
TEXHOJIOTHUECKUX | aHAIM3€ HCIOJIb3YEMBIX MaTEPHUaJIOB.
MPOLIECCOB U BaageTb: HaBBIKAMM COCTaBJIEHHSA IEPEUHS
aHaJm3e MapaMeTpoB, TOUISKAIINX KOHTPOIIO U
UCIIOTb3yeMbIX U3MEPEHUIO pu MPOBEICHUN
MaTepHasoB TEXHOJIOTMUECKUX TIIPOLIECCOB U aHAJIM3E
UCIIOIIb3YEMbIX MaTepHAaJIOB.

12. O6bem AMCUMNIINHBLI B 3a4eTHbIX eguHMLax/yac.(e coomeememeuu ¢ y4e6HbIM MiaHoM)

— 5/180.

dopMa NPOMEXYTOYHOM aTTeCTaLUUK: sk3ameH

13. Bugbl yuebHOM paboThbl:

TpyooeMKocTb
Bug y4ebHoi paboTbi Bcero Mo cemecTpam
Ne 8
AyauTopHbIE 3aHATUSA 64 64
nekumm 38 38
B TOM yucne:
npakTn4eckmne 26 26




nabopartopHsle
CamoctosTenbHasn paborta 80 80
B TOM YuChe: KypcoBas paborta (MpoekT)
dopmMa npoMexXyTodHOM aTTecTauum 36 36
3a4em, 3K3aMeH
WToro: 180 180

13.1 CopepxaHne AUCLUNIIUHDI:

n/n

HaumeHoBaHuve pasgena
OVCUMNIIUHBI

CopnepxaHue pasgena aucUUnmvHbl

1. NNekuun

1.1

Beegerue.

Mytn passuTus WHOPMALMOHHBIX  TEXHOMOMMN. Mpenensl
ANEKTPOHHON TEXHUKM W UX NPEeodofieHNe Ha OCHOBE ONTUYECKUX
anbtepHatuB. lMpenen BpemepmaHa, npefenbHbIl 06beM nNamaTn B
dusnyeckon cucteme, npegen bekeHwTenHa. ®dusmdeckme wn
TeXHUYeckne npegensl MO NOTPeGNSEeMON MOLHOCTU 3NIEMEHTapHOWN
ANEKTPOHHON NOrMY4ECKON SYenKkn. JHepreTudeckne 3aTtpatbl npu
nepegade nHdopmaumn. CnekTpbl 1 3HEPrua CUrHanoB.

1.2

MCTOYHUKN nanydenns ons
onTouHopmaTuku.

MpuHUMNbl  paboTbl  MONYNPOBOAHMKOBLIX nasepoB. Jlasepbl Ha
rerepocTpyktypax. Jlasepbl M yCUNUTENM Ha OCHOBE KBAHTOBO-
pasmepHbIX apchexToB. BepTukanbHo-usnyyatowme
nonynpoBOAHMKOBbIE fa3epbl. BOMOKoHHbIE nasepbl U ycunuTenu.
[MnaHapHble nasepbl U yeunuTenu.

13

Mepenava nHdopmaumm B
ONTUYECKUX NMMHNAX CBA3WN.

CnekTparnbHoe U BpeMEeHHOe YNIOoTHEHWE MH(OPMALMOHHbBIX NMOTOKOB.
OnemeHTHas 6asa onTuyeckMx NuHMIM cBasn. lNepegaya ONTUYECKMX
CUrHanoB B aTMocdepe N KOCMOCE.

14

OnTnyeckas 3anuch, XxpaHeHue u
CYMTbIBaHWE UHbopMaLmW.

OHTpOonUusa n wmHGopmaums. JlokanbHas u pacnpegeneHHas 3anucb
nHdopmaumm. OnTuyeckme AMCKOBblE CUCTEMbI 3annCU U XpaHeHWs
WHpopMauun. MarHuToonTnyeckne TexHonormn. [onorpadmyeckune
TexHonormvi.  Peructpupytolime cpegbl U MEXaHUM3Mbl  3anuCu.
BbicTpogencTeme, cuntbiBaHne MHOpMaumMmM B peanbHOM BPEMEHU -
OuHamunyeckast  ronorpadusi.  AccoumaTuBHasa  ronorpadguyeckasi
namsiTb.

15

Cuctembl onTnyeckom obpaboTku
MHcbopmMauun.

AHanorosble onTnyeckme BbIMYMCINEHUS. ®ypbe-ronorpadus.
[onorpadmyeckasn KOMMyTauus. MynbTuynnekcmpoBaHue n
OemMynbTUnnekcnpoBaHne CUrHarnos. OnTtuyeckas 6u- "
MynbTUCTAOUINbHOCTL. ONTUYECKME NOMMYECKUE SITEMEHTLI, OCHOBHbIE
NpuHUMNbI. TTONHOCTbIO ONTUYECKas norMyeckas syerka Ha OCHOBE
HennHenHoro uHTepdepometpa. OnTnyeckuin TpaHaucTop. Lindposas

onTnyeckas obpaboTka CUrHasnos.

1.6

OnTuyeckune BbIMUCTIEHNS.

OnTuyeckuin  kOMMNblOTEP. TexHonmormm co3gaHuss U NEepCcrnekTUBbI
npumMmeHeHnsi. OCHOBHble MeTOAbl BbIYMCIIEHMI, NPOM3BOANMBIX B
aHaroroBbIX OMTMYECKMX KOMMbHOTEPAX, C MCMOMb30BaHUEM 3aKOHOB
onTukn.  KorepeHTHbI  aHanoroBbli  OMTMYECKUMI  Mpoueccop,
NCMOSb3YHOLLMIA MeTobl NpPOCTPaHCTBEHHOW dunbTpaumm.
Mcnonb3oBaHne  OUMPaAKUMOHHOM  ONTWKM  ANS  BbIMNOJSTHEHUS
MaTemMaTM4ecKNx onepauui.

1.7

KeaHTOBas kpuntorpacdus un
KBaHTOBbIE BbIMUCIEHUSI.

BeegeHne B kpunTtorpaduyeckne CuUCcTeMbl 3awmTbl UHOpPMauun
(KC3W). CummeTtpuyHble KC3W. Acummetpnynble KC3W. YnpaBneHne
Kpuntorpadny4ecknmm Krnoyamu. 3neKTPoHHbIE (LMpoBLIE) NoaANUCHU 1
Kpuntorpadmndeckne MpoToKomnbl. [1epcrneKkTuBbl  UCMONb30BaHUS U
OrpaHUYEHNSA KBAHTOBOMW KpunTorpaduyv U KBaHTOBbLIX BbIMUCIIEHUN.
KBaHTOBbIN KOMNbIOTEP.

1.8

CaMOOpFaHVI3aLI,VIF| B ONTUKeE.
Cuctembl MCKYCCTBEHHOIo
MHTenneKTa.

KorepeHTHO-onTNYeCKMe CUCTEMBI pacnosHaBaHus obpa3sos.
OnTnyeckue HeMpoHHble ceTn. OnTUYeckMe CUCTEMbl HEYETKON U
Henpo-He4YeTKon NOTUKN. ["onorpadunyeckas napagurma B
WCKYCCTBEHHOM WHTennekte. Peanusauus npuHUMNOB MHOpMAaTUKN
MO3ra MeTogamm onTonMHOPMATUKN.

. ﬂpakmuqec:(ue 3aHaAmMus

2.1

BeeneHrue.

I'IpaKqueCKoe 3aHATME NO TeMe: «I'Ipep,enbl SﬂeKTPOHHOVI TEXHUKN U
nx npeogoneHne Ha oCHoBe ONTUYECKNX allbTEPHATUB».

2.2

MCTOUHMKM M3nyyeHust ons
ONTOUHOPMATUKN.

MpakTuyeckne 3aHATMA MO Teme: «VCTOYHMKM U3nyyYeHns  Aansi
ONTONHGOPMATUKN.

2.3

Mepenayva nHdopmauuu B
ONTUYECKUX NIMHUSIX CBA3M.

MpakTuyeckue 3aHaTMA Mo Teme: «[lepefaya ONTUHECKMX CUTHAMOB B
aTtMocdepe 1 KocMoce».
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2.4 OnTtuyeckas 3anucb, XpaHeHne n MpakTnyeckme 3aHATUS no Teme: «OnTudeckas 3anucb, XpaHeHue u
CYUTbIBaHWE MHdOPMaLMW. CYUTbIBaHWE NHOPMALIUN»

2.5 Cuctembl onTnyeckon obpaboTkn | lNMpakTudeckme 3aHATMA No Teme: «Cuctembl onTudeckon obpaboTku
NHopMaLnK. WMHpopMaLnmn».

2.6 OnTuyeckne BbIYMCNEHNS. MpakTuyeckne 3aHaTMSA no Teme: «Mcnonb3oBaHne AMdpPaKUMOHHOWN

ONTUKM AN1S BINOMHEHNS MaTEMaTUYECKNX onepaLui».

2.7 KBaHTOBas kpuntorpadus n MpakTuyeckne 3aHATMA no Teme: «KBaHTOBas kpuntorpadus w
KBAHTOBbIE BbI4UCIIEHUS. KBaAHTOBbIE BbIYNCIIEHNS.

2.8 CamoopraHusauus B onTuke. MpakTuyeckmne 3aHATUA No Teme: «KorepeHTHO-ONTUYEeCcKne CUCTeEMBI
CurcTembl UCKYCCTBEHHOTO pacnosHaBaHus 06pasoB».
WHTEennekTa.

13.2. Tembl (pasgensl) AUCUUNIIUHBI U BUAbLI 3aHATUN

Ne Bugpl 3aHaTMmM (4acoB)

n/
n

HaunmeHoBaHune
pasgena AMCUMNIIHGI

Jlekun
"

MpakTnyecku
e

JlTaGopaTop
Hble

CamocTosaTensHas
paboTta

KoHTponb

Bcero

1.

Beegerue.

2

2

0

10

18

McTOoYHUKM nanyveHns
ans
ONTOMH(POPMAaTUKM.

6

4

0

10

24

Mepenava
nHdopmauun B
ONTUYECKUX NUHUSAX
CBA3M.

10

25

OnTnyeckas 3anuce,
XpaHeHue 1
cuYuTbIBaHME
nHdopMaLun.

10

22

CuctemMbl ONTUYECKON
obpaboTkn
NMHopmMauun.

10

23

OnTtnyeckue
BbIYNCIEHNS.

10

23

KsaHTOBas
KpunTtorpadusi n
KBaHTOBblE

10

23

BbIHUCIEHUA.

Camoopranusauus B
g, | onmuke. Cuctemsl 4 3
" | MCKyCCTBEHHOrO
MHTENneKTa.

0 10 5 22

Wtoro 38 26 80 36 180

14. MeToan4yeckue ykasaHMAa Ans odoyyarowmxcs no 0CBOEHNIO AUCLUNIUHDI
* Paboma c mekcmom KoHcrnekma JeKuuu.
*  U3yyeHue y4ebHOU, Hay4yHOU U _memoduyeckol numepamypbl,
u3daHull ¢ npusnevYeHUeM 31EKMPOHHbIX cpedcme Hay4yHOoU UHghopmauuu.
» [lodzomoeka doknados.
» [lodeomoska K Mpakmu4ecKUM 3aHIMUsM, OQQOpPMIIEHUE OMYemos.

Mamepuarnos _rnepuoouyecKux

15. NMepevyeHb OCHOBHOM U [OMNOJIHUTENIbHOW NUTEpPAaTYpPbl, PECYPCOB UHTE PHET,

HeoOXoAUMbIX AN OCBOEHUA AUCLMMIIUHBI
a) OCHOBHas nuTepaTypa:
Ne n/n

McTOYHMK
Canex, B.E.A. OnTtuka n chotoHuka. MpuHUMNbLI 1 NpumeHeHus: [ydebHoe nocobue] : [B 2 T.] / B. Canex, M.
1. Tenx ; nep. ¢ aHrn. B.J1. ebpoBa .— JonronpyaHsiv : 3g. Jom "UHTennekt" — 2012 .— 759 c. (14
3K3EeMMNApoB)
KpyunHuH, B.B. KoMnbloTepHbIE TEXHONOMMM B HAaY4HbIX CCNEA0BaHNAX Y MHAYCTPUN OOTOHUKM U
onTomHpopmaTukm [ONeKTpoHHbIN pecypc] : yuebHoe nocobue / B.B. KpyunHuH - M. : TYCYP (Tomckuin
rocyapCTBEHHbIV YHUBEPCUTET CUCTEM YNpaBIeHWs U paavo3nekTpoHuku), 2012, - 31 c.
http://lanbook.lib.vsu.ru/books/element.php?pll_id=11373
Axywenrkos, HO.I. [IByx- 1 MHOrognana3oHHble ONTUKO- 3IEKTPOHHbIE CUCTEMbI C MAaTPUYHBIMM
3. nanyyenHunamn / KO.I'. AkyweHkos, B.B. Tapacos. - M. : Jloroc, 2007. - 192 c.
https://biblioclub.lib.vsu.ru/index.php?page=book&id=84746




6) gononHuTenbHas NuTeparypa:

Ne n/n MCTOYHMK

3BsrvH, B.®. MapannenbHble BblMMCIEHUS B ONTYKE U onToMHdOopMaTuke: YuyebHoe nocobue / B.P.

4. | 3ssrvH, C.B ®égopos - CI16. : Cr1ery N”TMo, 2009. - 109 c.

http://window.edu.ru/resource/359/66359.

Enundaros, Neopruii MBaHoBuy. TBepaoTENbHAsA aNEKTPOHMKA : y4eOHUK Ans CTyd. By30B, oOy4y. Mo cred.
5. "Pagnodusmka n anektponuka" / .. Enudparos, t0.A. Moma .— M. : Beicwas wkona, 1986 .— 303,[1] c.
: un., Tabn. (16 ak3eMnnsipoB)

UrHaToB, A.H. ONTO3neKkTpoHMKa N HAHOOTOHMKA. [DNEKTPOHHBIV pecypc] — OnekTpoH. aaH. — CI16. :
JlaHb, 2011. — 528 c. — Pexxum goctyna: http://e.lanbook.com/book/684

7 LWanpapos, C.M. ®usmnyeckme OCHOBbI KBAHTOBOW 3MNEKTPOHUKN U POTOHUKMN. [ONEKTPOHHBIN pecypc] —
" | OnekTpoH. gaH. — M. : TYCYP, 2012. — 47 c. — Pexwum goctyna: http://e.lanbook.com/book/10867
BoratbipeBa, B.B. Ontuueckne metogbl 06paboTku uHOpmauun. [OnekTpoHHbin pecypc] / B.B.
8. BoratbipeBa, A.Jl. OMuTpueB. — 3nekTpoH. aaH. — CI16. : HAY UTMO, 2005. — 46 c. — Pexum goctyna:
http://e.lanbook.com/book/40801

KOHTUHreHT 6 ven.

B) MHOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIE PECYpChbl:

Ne n/n Pecypcbl HTepHeT

9 OnekTpoHHbIvi katanor 3HB BI'Y https://www.lib.vsu.ru/

10. | 3BC "UspatenbctBa "JlaHb" https://e.lanbook.com

11. | OBC "YHuBepcuTeTckasa 6ubnuoteka online” https://biblioclub.lib.vsu.ru

12. | HauvnoHanbHbIn undposoit pecypc "PYKOHT" https://rucont.ru

16. YuyebHO-MeTOQMYECKOe obecnevyeHne pAnsa opraHM3auum CcamMoCTOATENbHOMN
paboThbl:

Ne n/n NcTouHmK
YyebHo-MemoouYeckue yKa3aHusi K __pakmu4yeckKuM 3aHsgmusm__ducuyurniuHbl _ "OcHosbi

1
onmouHgopmamuku”.
2 OnekmpoHHbIl y4ebHbIl Kypc "OCHO8bI 0OMOUHGOPMamuKku'".

17. UHcpopmMaLMOHHbIE TeXHOSOruU, UCNosb3yeMble ANA peanu3auum yyebHomn
ANCUuUnuHbI, BKNnw4vada nporpaMmmHoe obecneyeHue u VIH(*)OpMaLIVIOHHO-
cnpaBOYHble CUCTEMbI (MPU He0BXoANMMOCTH)

B yuebHOM nipouecce ucrionb3ytomcesi  cnedyrwue  obpaszosamersbHbie  mexHonoauu. 1o
obpasogameribHbIM (bopMaMm. JIEKUUOHHbIe U rnpakmu4yeckue 3aHsamus. lNpeobnadaowumu memodamu u
rnpuemam oby4eHusi Sensomcs: 06bICHUMENbHO-UMIIOCMpamueHblie (0bbsICHEHUe, oKa3 — OeMOoHCmpauusi
y4ebH020 Mamepuarsa u 8p.); akmueHble (aHanu3 y4ebHOoU u Hay4HOU fiumepamypbl, cocmaessieHue cxem u
0p.) U UHMepakmueHble, 8 MOM 4Yucrie U epyrrnosbie (83aumMHOe obydyeHue 8 ¢hopme Mod20moeKU U
obcyx0eHuss Ooknados); UHGOPMaUUOHHbIE;, MyrnbmumeduliHble (paboma ¢ calimamu akadeMu4yeckux
CMpyKmMyp, Hay4Ho-uccriedogamesibCKUX opeaaHulauuli, 3neKmpoHHbIX bubnuomek u u 0p., paspabomka
npeseHmauud, coobujeHuli u Ookrados, paboma ¢ 3r1eKmMPOHHbIMU 0BbyYarouwUMU ripozpamMmamu U m.n.).

OpezaHusayuoHHass cmpykmypa HeKUuoHHo2o 3aHamus: 1. @opmynuposka membi, uernel 3aHsamus,
rnocmaroeka npobrieMHo20 gorpoca. 2. Pa3bsicHEHUe 80rpoCco8 Mmeopemu4ecko20 U Mpakmu4yecKozo fnnaHa
Orna peweHusi nocmasneHHou rpobremsl. 3. PaccmompeHue nymel peweHusi npobrieMHo20 8ornpoca Ha
KOHKpemHbIx ripumepax. 4. 3aknodeHue, opmynuposka ebigeodos. 5. ®opmynupoeka 3adaHusi Onis
camocmosimeribHol domawHel pabomel. O38y4ugaHUe meMbi Credyowe20 3aHaMus.

Tekywuli KOHMPOsb rpoeodumcs rymem rpoeepKu 6bINo/IHeHUsT doMawHezo 3adaHusi, 8XO00HO20
KOHMPpOIis (8 sude caMocmosimesibHbIX U KOHMPOJibHbIX pabom, 0oknados u peghepamos).

lpu peanusauyuu QuCUUNIIUHbI C UCMOMb308aHUEM AUCMAaHUUOHHbIX 0bpa3osameribHbIX MeXHoIo2ull
ucrnonb3yrmcs  UHCMPYMEHMbI  3[IEKMPOHHOU  UHGOPMayUOHHO-06pa3ogamenbHoU  cpedbl  BI'Y
«3nekmpoHHbIl yHUsepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'y” (https://mooc.vsu.ru), cepsuchbi
sudeokoHepeHyuli (BigBlueButton, Zoom, Discord u 0p.), aneKmpoHHasi ro4ma, MEeCCEeHOXepbl U
coucemu.

18. MaTepuanbHoO-TeXHU4YecKoe obecneyeHme AUCUUNIIUHbI:

HoyTOyk Asus, C BO3MOXHOCTbIO MOgkmntoyeHns Kk cetn "MHTepHeT" n obecneveHnem pocTtyna B
3MNEKTPOHHYIO MHPOpMaUnOHHO-00pasoBaTenbHyto cpeny BIY, TlMpoektop BenQ MS 612ST, [ocka
MarHuTHo-mapkepHas 100*200. MNMporpammHoe obecnedeHne: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNMporpammHas cuctema gnsi obHapyXeHus
TEKCTOBbIX 3aMMCTBOBaHMN B Y4eOHbIX M Hay4dHbIXx paboTax «AHTUNNarmat.BY3». Office Standard 2019


https://mooc.vsu.ru/
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Single OLV NL Each AcademicEdition Additional Product. MporpaMmmHbin komnnekc ans 3BM - MathWorks.
Cuctema mHxxeHepHoro mogenupoBaHus ANSYS HF Academic Research.

Peanusauus gucuunnvHbl C  MNPUMEHEHMEM  3NEKTPOHHOrO 00yYeHus U
obpa3oBaTtenbHbIX TEXHOMOMMIA  OCYLLEeCTBMsieTCA 4epe3 obpasoBaTenbHbI  nopTan

ANCTaHLMOHHbIX
"ONEKTPOHHBLIN

yHuBepcuteT BI'Y" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CPEeACTB:

19.1.

nnaHnpyembiX pe3ynbTaTtoB O6y‘-IEH nsA

MepeyeHb KOMMNETEHUMI C YKa3aHUEM 3TanoB (hOPMUPOBAHUS U

Koa n copepxaHue MnaHupyemble pesynbTaTbl 00y4eHus OTanbl
KoMneTeHL N (Mnu (nokasaTenu SOCTMKEHUs1 3afaHHOro dopmmnpoBaHus oOC*
ee yactu) YPOBHSI OCBOEHUSI KOMMNETEHLNN KOMMeTeHLMM (cpeactBa
NocpeacTBoM (popMMPOBaHUS 3HAHUIA, (pasgensl (TeMbl) OLeHMBaHWs)
YMEHWIA, HaBbIKOB) AVCUMNITMHBI UK
MOAYNs U NX
HanmMeHoBaHue)

OrliK-1.3. 3HaTb: NPUHLMMbI npUMeHeHNs Bce pasgensbl KM
MpumenseT o6LLEeNHXEHEPHbIX 3HaHWN B
obLenHxxeHepHble NHXXEHEPHOWN LEeATENbHOCTH.
3HaHusA B YMeTb: NpuUMeEHsITb OOLLENHXEHEPHbIE
NHXXEeHEepPHON 3HaHUA B MHXXEHEPHOW AeATENbHOCTU
OesaTenbHOCTU BnapeTb: 06LLEMHXEHEPHBIMM

3HaHWSIMU B MHXXEHEPHOW AesTernbHOCTH
OlK-3.1. BoiGupaeT | 3HaTb: COBPEMEHHbIE METOAUKN U Bce pasgenbi KM
n ncnonb3yet obopynoBaHue ans npoBeaeHns
COOTBETCTBYIOLLMNE AKCMEePUMEHTaNbHbIX MCCNedoBaHUN U
pecypchl, N3MEepEHNI.
COBpPEMEHHbIE YMeTb: NpOBOAUTbL IKCNEPUMEHTarNbHbIE
METOANKUN U uccrnegoBaHMss U M3MEpeHus  Ha
obopynoBaHue ons COBpPEMEHHOM 000pyAOBaHUM.
npoeeneHus Bnapgetb: HaBblkamum  Bblbopa wm
3KCMepUMEHTanNbHbIX | NCMOMb30BaHNS COOTBETCTBYIOLLUX
nccrnegoBaHun pecypcoB, COBPEMEHHbIX METOANK W
n3mepeHui obopyaoBaHus ans npoeeneHus

3KCMEepUMEHTaNbHbIX MCCNedoBaHUN U

n3mepeHui
OrliK-3.2. 3HaThb: NPUHLNMbI obpaboTku Bce pasgenbl KM
O6pabatbiBaeT 1 3KCNEpPUMEHTanbHbIX JaHHbIX.
npeacraBnsaet YmeTb: npeacrtaBnsTe  NOMyYEHHbIE
Nony4eHHble 3KCMEepUMEHTanbHble  AaHHble  ANS
3KCnepuMeHTanbHbIe | Nony4YyeHnst 060CHOBaHHbIX BLIBOOOB.
OaHHble ons BnapeTb: HaBblkamn  paboTbl  C
nony4yeHus 3KCMepUMeEHTaNbHbIMU AaHHBIMU.
0BOCHOBaHHbIX
BbIBOA,OB
MK-7.1. OpraHuayeT | 3HaTb: NPUHLMMbI KOHTPONS Bce pasgensl KM
N KOHTpONnupyeT 3KCMEPUMEHTAlbHbIX MPOBEPOK
3KCMEpPUMEHTArbHbIE | TEXHOMOMMYECKNX MPOLECCOB.
NpoBEpPKU YMeTb: OpraH1M3oBbIBaTb NpOBEAEHNE
pa3paboTaHHbIX 3KCMEPUMEHTANBHON NPOBEPKU
TEXHOJTOMMYECKNX pa3paboTaHHbIX TEXHOMOMMYECKMX
npoLeccoB NpoLLEeCCoB.

BnapgeTb: Bnagetb HaBbikamu

opraHusavumm NpoBeEpPKU

TEXHOJTOTMYECKMX NPOLIECCOB.
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MK-7.2. 3HaTb: YTBEPXXOEHHYIO METOLMKY Bce pasgenbl KUM
PaspabatbiBaeT NPOBEPKN TEXHONOIMMYECKUX NPOLECCOoB.
nporpaMmmbl YmeTb: paspabatbiBaTe NporpamMmmbl
nposeneHus npoBeLeHNsT SKCNEPUMEHTOB.
3KCMNEPUMEHTOB B BnageTb: HaBblkaMy NpoBeAEHMUS
COOTBETCTBMU C 9KCMNEPUMEHTOB B COOTBETCTBUM C
YTBEPXKAEHHON YTBEPXKAEHHON METOLMKOWN MPOBEPKMU.
MeTOoaMKOW
npoBepKn
TEXHOMNOMMYECKUX
npoLeccos
MK-7.3. CoctaBnsieT | 3HaTb: NepeyeHb NapameTpos, Bce pasgenbl KUM
nepeyeHb noanexalyux KOHTPOMO U U3MEPEHUIO
napameTpos, npv NpoBeSEHUN TEXHONOMMYECKNX
nognexatiux NpoLIeCCOB N aHann3e UCnorb3yeMbiX
KOHTPOIO " MaTepunanos.
N3MepeHNIo Npu YmMeTb: cocTaBnsaTb NepeveHb
npoeeneHun napameTpoB, NoasiexaLlnx KOHTPOM U
TEXHOMNOMMYECKUX N3MepeHNo Npu NpoBeaeHUn
NpoLIeCcCcoB U TEXHOMNOMMYECKUX NPOLIECCOB N aHanunse
aHanuse ncnonb3yemMblX MaTepuasnos.
NCcnonb3yemMbixX BnapneTb: HaBblkaMy COCTaBIEHUSA
MaTtepuanos nepeyHs NnapaMeTpoB, Noanexalumx

KOHTPOITO N U3MEPEHUIO NpU

npoBeLEeHMN TEXHONOMMYECKMX

NpoLLEeCCoB N aHanuse UCnonb3yembIx

MaTepuanos.

lMpomexyToyHas aTTecTtauus KM
dopmMa KOHTPOrsi — 9K3aMeH

19.2 OnucaHue KpUTepueB W LUKanbl OLEHUBAHUA KOMNETEeHUun (pe3ynbTaToB OOyu4eHusi) npwm
NPOMEXYTOYHOM aTTecTaumm

OueHka 3HaHMIA, YMEHWA M HaBLIKOB, XapakTepuaylolwlasi atanbl OpMUPOBaAHUS KOMMETEHUMIA B
paMKax M3y4YeHUs QUCUUMIMHBI OCYLLECTBISAETCH B XO4e TeKyLlen U NPOMEXYTOYHOW aTTecTtaumn. Tekylias
aTTecTtauuss nNpoBoAUTCA B COOTBETCTBMM C [lonoxeHnem O Tekylwlen aTrectauum obyvarowmxcs no
nporpamMmamM Bbicllero obpasoBaHuMs BoOpOHEXCKOro rocygapCTBEHHOrO yHMBepcuteTa. Tekyuwas
aTTecTaunsa nposoauTca B popme: YCTHOro onpoca (MHOMBMAOYanbHbIA ONpoc); nabopaTopHbix paborT;
OLIEHKN pe3ynbTaToB MPaKTUYECKOW AEeATerbHOCTM (pelwleHne 3agad, pabota Ha cemuHapax). Kputepum
OLeHMBaHWS npuBegeHbl Hke. [poMexyTovHasa atTectaums NpoBogMTCH B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTtaumMm obyyalwmxcs Mo nporpaMMamM Bbicllero obpasoBaHus. KoHTponbHO-
n3MepuTenbHblE MaTepuarnbl MPOMEXYTOYHOW aTTecTauuu BKMYalT B cebs TeopeTmdeckue BOMPOCHI,
MO3BOMSAIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWM K NPaKTUYecKoe 3adaHve, MO3BOMSHLIEE OLEHUTb
cTeneHb COOPMUPOBAHHOCTU YMEHUIN U HaBbIKOB. [MpM OLEHUBaAHWM UCMOMb3YITCA Ka4YeCTBEHHbIE LUKanbl
oueHok. Kputepun oueHBaHnsA NpUBEAEHbI HUXE.

[nsa oueHnBaHWs pe3ynbTaToB OOYYEHNsI HA 3K3aMEHE YYUTBIBAKOTCS CriegytoLime nokasartenu:
1) 3HaHMe y4yebHOro martepuana, BriageHWe MOHSATUMHBIM annapaTtoMm u TeopeTUYeCKMMU OCHOBaMM
BOJTHOBbIX SIBIIEHUM;
2) yMeHne CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue unnocTpmMpoBaTh OTBET NpumMepamu, akTamu, JaHHbIMU COBPEMEHHbIX HAYYHbIX UCCNELOBaHUN
B ONTOUH(POPMATUKE;
4) ymMeHMe NPUMEHATb OCHOBHBIE 3aKOHbI U aHaNM3npoBaThb pe3yribTaTbl HAONIAEHNIA U SKCNEPUMEHTOB
5) BnageHve MNOHATMMHBIM annapaTtoM W YMEHWE MPUMEHSTb TEOPETUYECKME 3HaHUS ONs peLleHus
NpakTU4YecKkmx 3agau.



CooTHoLleHne nokasarerneu, KputepueB U WKarnbl OUeHUBaHUA pe3ynbTatoB 06y‘-leHVIﬂ.

YpoBeHb
Kputepumn oLieHMBaHNs KoMNeTeHL NI chopmumpoBanH | Lkana oueHok
ocTH
KOMMNEeTEeHLINN
lMoceweHue nekyuoHHbIX 3aHamud. Omeem Ha 80rpPOC KOHMPOJIbHO- | [lobiueHHbIU Omisu4Ho
usMepumesnibHo20 Mamepuana 80 epems 3adYema. Omeembi Ha yPOBEHb
donostHUMerneHbie sonpockl. Obyyarowulics 8 nonHol mepe ernadeem
MOHAMUUHbLIM ~ annapamoM U MeopemuyeckuMu  OCHo8aMu
ducyunnuHbl, criocobeH uOCMpuUposamp omeem rpumepamu,
akmamu,  OaHHbIMU  Hay4yHbIX  uccriedoeaHul,  MPUMEHSIMb
meopemuyecKkue 3HaHUs 07151 peweHUs] rMpakmu4yeckux 3adau.
Omeem  Ha  KOHMPOSbHO-U3MepumerbHbIl  Mamepuan  He ba3soenbiti Xopowo
coomeemcmeayem 00HOMY (08yM) U3 repeyquUCsiIeHHbIX rokaszamened, YpPOBEHb
Ho obyuyarowjutics daem npasusibHbie omeembi Ha OOMOSTHUMESbHbIE
goripockl. HedocmamoyHo npodeMoHCMpPUPOB8aHO MEOPEeMUYECKUX
OCHO8 OUCUUMIIUHBI.
Omeem  Ha  KOHMPOJSbHO-U3MepumerbHbIl  Mamepuan  He lNopozosnlli Ydoenemeopume
coomeemcmeyem  mobbiM  08yM(mpemMm) U3  1epeYUCIIEHHbIX YpPOBEHb JIbHO
rnokasamened, obyvarowulcss daem  HeronHble omeembl Ha
dorionnHUMerbHblIe 80Mpochl. ViIMeem He rioriHoe npedcmasrieHue o
meopemu4YecKuUx 0CHosax, 00rycKkaem cyu,eCmeeHHbIe OWUbKU.
Omeem  Ha  KOHMPOJSIbHO-U3MepUumernbHbIl  Mamepuarn  He - Heydosnemeopu
coomeemcmeyem n0bbiM  mpemM(d4embipemM) U3 1epeYquciieHHbIX mesibHO

nokazamened. Ob6yvarowutics  0eMOHcmpupyem
hpacmeHmapHbie 3HaHusi, dornyckaem 2pybbie OWUBKU.

OMpPbIBOYHbIE,

19.3 TunoBble KOHTPONbLHbIE 3aA4aHUA UM UHble MaTepuanbl, Heobxoaumbie Ans

OUEeHKW 3HaHuW, YMEeHUW, HaBblKOB WU (Mnn)

onbiTa

AeATerNIbHOCTH,

XapakTtepusylowme 3aTanbl (POPMUPOBAHUA KOMNETEHLMIA B npouecce OCBOEHUS

obpasoBaTenbLHOW NporpaMmmbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:

. OnTnyeckne HEMPOHHbIE CETM.

. CMMMeTpUYHbIE KpnTorpadmyeckme cucTembl 3awmTbl MHoOpMaLMn.
OnTunyeckne cMcTeMbl HEHETKOW JTOTUKM.

. ACUMMETPUYHbIE KpUnTorpadonyeckne CUCTEMbI 3almUTbl UHCpopMaLnn.
. [onorpaduyeckas napagnrma B UCKYCCTBEHHOM UHTENIEKTE.

. KorepeHTHo-onTnyeckne cmctembl pacrnosHaBaHms 0b6pasos.

©CONOUTAWN

. OnTnyeckuin komnbloTep. TEXHONOMN CO30aHNA N NEPCTNEKTUBLI MPUMEHEHMS.
. Peanuzaums npMHUMnoB nHgopmaTtikm Mo3ra MeTogamm onToMHOpMaTUKK.
. OCHOBHblE MeTOAbl aHANOroBbIX BbIYMCIIEHNIA, MPON3BOAUMBIX B aHANOrOBbIX ONTUYECKMX KOMMbIOTEPAX.

10. MNMpreMHMKM ONTUYECKOTO U3MYYEHMS HA OCHOBE NMONYNPOBOAHMKOBbIX ANOOOB.
11. MNMepcnekTMBbl NCNOMb30BaHUS U OrPaHNYEHNSA KBAHTOBOW KpUNTorpachum N KBaHTOBbLIX BbIYUCIIEHUI.
12. KorepeHTHbIN aHanorosbi ONTUYECKUIA NPOLECCOP, NCMOMb3YOLWNA METOA4 LI MPOCTPAHCTBEHHON

dunbTpaumun.

13. MNpuHUUnbl paboTbl NONYNPOBOAHMKOBbLIX 1a3epoB.

14. Jlasepbl Ha reTepoCTPYKTypax.

15. Jlasepbl 1 ycunutenun Ha OCHOBE KBaHTOBO-pa3MepHbIX 3(PeKToB.
16. BepTukanbHo-13nyyatoLmne nonynpoBogHUKOBbLIE Nasepbl.
17.BonokoHHble nasepbl U yecunuTenu.

18. MNnaHapHble nasepbl U yCUNUTENN.

19. CneKTpaanoe N BpEMEHHOE ynioTHEeHne VIH(*)OpMaLI,VIOHHbIX NOTOKOB.

20. OnemeHTHasa 6a3a ONTUYECKUX JTMHUIA CBA3W.

21. MNMepenaya oNTUYECKUX CUTHAroB B aTMocdepe 1 KocMmoce.

22. lokanbHas 1 pacnpeaerneHHas 3anucb MHopMaLmn.

23. OnTn4eckme AUCKOBbIE CUCTEMbI 3aNnCK 1 XpaHeHNs1 UHAbopMaLIMN.
24. MarHMTooNTUYECKNe TEXHOITOTUN.
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25. lonorpacunyeckne TexHonormu.

26. Peructpupytowme cpefbl 1 MEXaHU3MbIl 3anucu.

27. beicTpoaencTBne, CHUNTbIBAHNE MHPOPMAaLIMU B pearnbHOM BPEMEHU - ANHaMU4ecKas ronorpadus.
28. AccouunaTtumeHag ronorpaguyeckas namsaTb.

29. MNpUHUMNbI KBAHTOBBIX BbIYUCIEHWUIA.

30. Butbl 1 KyouTHI.

31. KBaHTOBOE pacnpeaeneHue Knoven.

19.3.2 Tembl pechepaTtoB

. BEKTOPHO-MaTPUYHbIN YMHOXMTENb — MPOCTEMLLIMI ONTUYECKUIA NPOoLEeccop.

. cnonb3oBaHre andpakumMoHHON ONTUKM NS BbINOMHEHUS MaTeMaTUYeCKMX onepaLui.
. MNepcnekTnBbl UICNONB30BaHWA KBaHTOBOM KpunTorpadum.

. OrpaHnyeHus KBaHTOBOM KpunTorpadumn.

. [onorpaduyeckas napagurma B UCKYCCTBEHHOM UHTENMEKTE.

. OrpaHnyeHns Knaccu4ecKkmMx KOMMbIOTEPHBLIX TEXHOIOTUIA.

. KBaHTOBbIN KOMMBIOTEP - COBPEMEHHOE COCTOSTHNE KBAHTOBbLIX BbIYUCITEHUI.

. AMP-komnblOTEPDI.

. KomnbtoTepbl Ha KBAHTOBbLIX TOYKaX.

10. KoMnbloTepbl HA MOHHbIX FTOBYLLKAX.

13. KBaHTOBbIV KOMMbLIOTEP.

14. Ncnonb3oBaHne AndPaKLMOHHOM ONTUKM A1 BbIMNOMHEHUST MaTEMAaTUYECKMX onepauui.
15. YnpasneHue Kpuntorpagnyeckumm Kroyamu.

16. OnTn4ecknin KomnbloTep. TEXHONOMMN CO3AaHUs U NEPCNEKTUBLI NMPUMEHEHNUS.

17. OnekTpoHHble (LndpoBbIe) NOANUCK U KpunTorpaduyeckme NPOTOKONbI.

18. OnTu4eckne cUCTEMbl HEMPO-HEYETKOMN FNOTMKK.

O©CoONOOOTPA,WN -

19.4. MeToguyeckne matepuansl, onpegensiowme npoueaypbl OLLeHUMBaAHUA 3HAHUM,
YMEHMHW, HaBbIKOB W (unu) onbiTa AeATeNbHOCTW, XapaKTepusyrlwmx 3Tanbl
¢hopmMmmnpoBaHMA KOMNeTeHLUN

OueHka 3HaHWA, YMEHUA N HaBbIKOB, XapakTepuayollas atanbl (POPMUPOBAHNS KOMMETEHUMA B pamKax
N3yYeHUs ANCLMMITMHBI OCYLLLECTBISETCS B XO4e TEKYLLEN 1 NPOMEXYTOYHON aTTecTaL Wi,

TekyLian aTTecTaums NpoBOAMTCS B COOTBETCTBMM C [NONOXEHMEM O TeKyLLen aTTecTaumm obyyaroLwmxcs no
nporpaMmamMm  BbiCLLUEro obGpa3oBaHWs BoOpOHEXCKOro rocygapCTBEHHOro YyHuMBepcuTeTa.  Tekylias
aTTecTauusi npoBoauTCca B ¢popme: YCTHOro ornpoca (MHAMBMAOYanbHbIA oOnpoc, dpoHTanbHas 6ecena);
TECTMPOBAHWS; OLIEHKN pPe3yrbTaToB MPaKTUYECKOW AeATEeNbHOCTU. KpuTepun OLEHMBAHWS NpUBEOEHbI
BbILLE.

OueHka 3HaHWIA, YMEHWA W HaBLIKOB, XapakTepuaywwasi atanbl OpMUPOBaHUS KOMMNETEHUMIA B
pamMKax U3y4YeHns OUCLMNIMHBI OCYLLIECTBMSIETCA B XO4E TEKYyLLEln, KoTopas NpoBOAUTCS B COOTBETCTBUM C
lMonoxeHnem o Tekylen arrectaumm oby4varomnxcs no nporpaMmmam Bbicllero obpasoBanunss BopoHexckoro
rocyaapCTBEHHOMO YHUBEPCUTETA.

Tekywlasn aTTecTaums NpoBoANUTCS B hOpME: YCTHOrO ONpoca; TECTUPOBAaHUS; OLLEHKU pe3ynbTaToB
NpaKkTU4YecKon AeaTeNnbHOCTM (pelleHne 3agay, paboTta Ha ceMmHapax).

MpomexyTouHas aTTecTauus NPOBOAUTCS B COOTBETCTBUM C [MONOXEHWEM O MPOMEXYTOYHOW aTTecTaumm
oby4yaroLmxcsa no nporpaMmam BbicLLero obpa3oBaHus.

KoHTponbHO-u3MepuTenbHble MaTtepuvanbl  MPOMEXYTOYHOW aTTecTauum BKMoyalT B cebs
TEOpEeTMYECKME BOMPOCHI, MO3BOSSIOWME OLEHWUTL YPOBEHb MOMYYEHHbIX 3HaHWi. [Mpu  oueHnBaHUK
Ncnorb3yeTcsl KAYEeCTBEHHAs LUKana OLEHOK.

YpoBeHb
Kputepumn oueHnBaHns KoMneTeHumm cchopmmpoBaHHoc | Lkana oueHok
TV KOMMNETEeHLMN
BbinonHeHue mecmosbix 3adaHull rno pasdenam OucyuniuHbl U | ba3oebili ypoeeHb ammecmosaH
peweHue npakmu4yeckux 3aday (He meHee 50%).

Obyvarowutics enadeem  NOHAMUUHbIM  annapamom U
meopemu4ecKUMU OCHO8aMu OUCUUNITUHBI

Ob6yyarowjuticsi demoHcmpupyem OMPbIBOYHbIE, - HeammecmosaHH
ghpazmeHmapHble 3HaHus, 0ornyckaem 2pybbie OUWUBKU.
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KoHTponb ycrneBaeMocTU Mo AWCUUNIIMHE OCYLLECTBSETCH C MOMOLLLIO CNeayowmx OLEHOYHbIX
CpencTB: TECTOBbIE 3afaHNsa U nNpakTudeckne 3agayu. MNMpumep KUM aonsa Tekylwlen atrectauum:
TecToBble 3a0aHUs:

TecTtoBble Bonpockl 6e3 oTBEeTOB

YT0 Takoe npeobpasoBaHune Pypbe 1 cnekTpanbHoe npeacTaBleHne CUrHanos?
YUT0 Takoe KorepeHTHOCTL?

YUTo Takoe nonapusaumns?

YUT0 Takoe onTuyeckme nasepHble UCTOYHUKN cBEeTa?

YUT0 Takoe heMTOCEKYHOHbIE U aTTOCEKYHAHbIE UMMNYNbChI?
UTo Takoe onTuyeckme TpaHcnapaHTbl?

UTto Takoe NpocTpaHCTBEHHO-BPEMEHHOE paspeLleHne?
UTto Takoe onTuyeckas HefIMHENHOCTb?

YT0 Takoe ONTOBOMOKOHHbIE NINHWUN CBSA3N?

0. YTto Takoe onTUYecKne COrUTOHbI?

11. YT0 Takoe aTMOC(EpPHbIE UCKAXKEHNS?

12. Y10 Takoe UHOpMaLMOHHAS IHTPOMNKUA?

13. Yto Takoe nonsipmsauusa ceeta?

14. YTto Takoe onTu4eckoe BONIOKHO?

15. Y10 Takoe ynbTpakopoTKUIN ONTUYECKUA MMNYFbC?

16. YTto Takoe kogmMpoBaHue curHana?

17. YT0 Takoe nponyckHasi CNoCOBHOCTb MHAPOPMALIMOHHOIO KaHana?
18. Yt0 Takoe kpuntorpacua?

19. YT0 Takoe cucTeMbl LUIMEPOBAHNS C OTKPbLITbIM KIHOYOM?
20. YT0 Takoe onTuyeckme TpaH3UCTOPbI?

21. Yto Takoe gBonHoe npeobpasoBaHne dypbe?

22. Yt0 Takoe ontuyeckme npeobpasoBaHUs U BblYNCNEHWA?
23. Yo Takoe undposas ronorpacdma?

24. Yto Takoe accoumaTuBHas ronorpaduyeckas namsitb?
25. Yto Takoe aguHamu4deckas ronorpacpua?

26. YTO Takoe NCKyCCTBEHHbIE HEMPOHHbIE CETU?

27. Yto Takoe onTuyecKkne HEMPOHHbIE CETU?

28. YTO Takoe KBaHTOBbLIN KOMMbLIOTEP?

29. YTo Takoe onTMyeckoe MallMHHoe obyyeHne?

30. Yto Takoe oby4deHue ¢ yunTenem B MallMHHOM OBy4YeHUn?

BOONOOAMONPRE

TecToBblE 3a4aHVsa C BapuaHTamu OTBETOB:

1. YactoTa CNOHTaHHOrO MU3NyyYeHus onpeaenseTca pasHOCTbI0 SHEPri YPOBHEN, OTHECEHHbIX K:
a) noctosiHHon lNMnaHka, 6) nocTtosiHHon BonbLMmaHa B) kK TemnepaTtype r) K Ko3hPULMEHTY
OnHwTenHa

2. [pu TepmogMHamMn4eCKoM paBHOBECUM HACENEHHOCTU SHEPreTMYECcKMX YPOBHEN ONMNCLIBAOTCA
ctatuctukon: a) bonbumana, 6) Makceenna, B) bose-OuiHwTtenHa, r) depmu-Anpaka

3. Ykaxute cooTHoweHmne ae bponnsa ans ceobogHoro aABmxkeHus yactuubl: a) E=hv; 6) E= mv2/2;
B) E= 3/2 kT; r) E=wt.

4. YkaxuTe dyHOameHTanbHyo npobnemy ontTonHopMaTuki a) AMdpPakuNoHHbIM npeaen, 6)
BMUSTHUE 3NEKTPOMArHUTHbIX BOSH, B) HEBO3MOXXHOCTb NaparnernbHoOn nepegaqm uHdopmaumm,
r) npobnema B3aMMOBMANSHUA ONTUYECKMX KaHaroB

5. [Onsa yero npumeHsieTcs aMnnuTyaHas punbtpaumnsa dypbe-cnektpa? a) Ans yBenuyeHus
KOHTpacTa Mernkux getanen, 6) ona pacnosHaBaHus 06bLEKTOB, B) 4118 YNPOLLEHMS
MaTemaTtm4eckon obpaboTku, r) 4N BOCCTAaHOBIIEHNSI BOITHOBOIO MOSS

6. Y10 sIBNAETCA aMnnMTy4HO-a30BbIM PUNBTPOM B KOMMIEKCHOW hunbTpaumm nsobpaxeHmsa?
a) dypbe-ronorpamma c 3anmcaHHbiM Pypbe-ns3obpaxeHuem, 6) pparmeHT Oypbe- cnekTpa,
B)ypaBHEHMS CNeKTpa YacToT, r) koppenatop BaH gep Jliorta

7. YcTtponcTBo ronorpaduyeckoro cnocoba peanunsaumm KOppPensiLMOHHOIo anroputMma
pacno3HaBaHusa obpas3oB. OT0: a) ronorpadguyeckuin koppensatop Bax gep JTorra, 6)
aMnIMTyaHO-(ha30BbIN KOHBEPTOP, B) TPAHCNAPaHT, ) BEKTOPHO-MATPUYHbIA YMHOXUTEND

8. YacTtoTa nepexoga mexay ypoBHAMM nonagaeT B CBY guanasoH. 3T0: a) masep, 6) nasep, B)
CBUY-pe3oHaTop, r) pesoHaTtop ®abpu — lNepo

9. [lpouecc NPUCBOEHMS METOK KaXKAOMY MUKCENO NPY pacrno3HaBaHUM M3o0paxkeHus 3To: a)
cermeHTaums, 6) TpaHcopmaums, B) O4NCTKA SHEPreTUYECKOro CNeKTpa, ) HyMmepauus
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10. lMepumoanyeckMM M3MEHEHUEM KaKoro nokasaTens B NPOCTPAHCTBEHHOM HarpaBreHun
XapakTepusyeTcd CTpyKTypa (0OTOHHOrO KpucTanna? a) nokasaTenem npenomneHus, 6)
3Hepruen oToHa, B) moaynem KOHra, r) Temnepartypon

11. Y70 nosBonsieT coenartb ONTUMaribHOE KoAMpoBaHME? a) NOoNyyYnTb MUHMMAanbHOE Mo ANnHE
coobLeHne, B) yNyyLlUNTb KaHan CBA3W, I) CHU3WTb 3aTpaThl Ha nepegavy nHdopmaumm

12. B yem npenmyLLecTBO MHOFOMOLOBOIO ONTUYECKOro BOMIOKHa NO CPaBHEHMUIO C OAHOMOAOBbLIM?
a) oelueBsne B U3rotoBrneHunu, 6) obnagaeT MeHbLUMM 3aTyxaHneM curHana, r) umeet 6onbLuyto
MPOMYCKHYI0 CNOCOBHOCTb

13. [ns yero NpUMeHSETCs OTKPbITBLIA KIoY WNpoBaHMA? a) Ans wudposaHusa ManoLeHHON
nHdopmauum, 6) 4Ng aCUMMETPUYHOTO LM POBaHWSA, T) Ana OTNpaBKkn coobLyeHnn 6onbLIoMy
yncny aboHeHToB

14. [ns Yero HyeH LUMPOKWUIA CNEKTp Npu nepegade curHana? a) Ans nosblLEeHUs CKOPoCTH
nepegadu curHana, 6) Ana ynydweHus kayecTsa curHana, r) Ans yMmeHbLUeHUsi MOLLHOCTU
nepegaTynka

15. Y10 Takoe aKcTpemarbHOe MallMHHOe 00yyYeHue? a) MamHHOe 0byYeHMe Npy OrpaHUYEHHbIX
pecypcax, 6) ycKopeHHble anropMTMbl ONTUMM3ALIMK, B) 0Oy4eHWe NMMHENHOrO BbIXoaa
HENMHENHON CUCTEMBbI, CMELLNBAIOLLLEN BXOAHbIE CUrHanMbI.

[Mpumepbl NpakTnyeckmx 3agay:
Mpumep 1. Pasnoxutb yHKUMIO

Fixi=x+1

B pag ®Pypbe Ha npomexyTke [—I[. JT]. MocTtpouTb rpadmk CyMMbl 1 HACTUYHOW CYMMbI 52.

Mpumep 2. JaHa dyHKUMSA

Fx) =
TpebyeTcs: pa3noxuTb QyHKUMIO B psg Pypbe ¢ nepuogom T=2I , roe | — npon3BonbHOE NOMNOXUTENbHOE
yncno.

Mpumep 3. PaccrosiHne mexay 3epkanamu pesoHaTtopa L=0,75 M. Hantn yactoTbl Mog pe3oHaTopa.
BbipasuTb oTBeT B L.

Mpumep 4. 'pebeHka MMNynNbCOB NMorny4vaeTcs B pedynbTate CUHXpoHu3aumm 100 Mo4 ¢ 4aCcTOTHbLIM Larom
g o
2 - 10% ry. Haittu gnuTenbHOCTb OTAEMBHBIX UMMYMLCOB.

Mpumep 5. MNMpu onpegeneHHon MHTEHCUBHOCTM fTa3epHOro N3nyyYeHnst B SKkcnepumeHTe Habnoganocb 15
rapMOHUK M3Iy4YeHUs TUTaH-candupoBoro nasepa. CKornbko rapMoHuK ByaeTt HabnoaaTbes Npu yBeNn4eHun
WHTEHCUBHOCTM B 2 pa3a. MuwleHb — ras aproH.

Mpumep 6. CpaBHUTb MHTEHCUBHOCTb PaCCESIHNA KPACHOTO U CUHEro CBETa MENKMMM YacTuL,amMn BOAbI C
pa3vepamu 0,02 onNvHbI BOSHbLI KpAaCcHOro cBeTa.

Mpumep 7. Ha pucyHke nokasaH cnekTp nonockl normnowexus. MNycte Ha gnuHe BonHel 5000A Ha 3agaHHON
TOSLIMHE BeLlecTBa NPOMCXOAUT oricnabneHve cBeTa 3a cyeT nornoweHns B 2 pasa. Hackonbko 6yger
ocnabrneH ceeT Ha yactote 6000A npu NpoxoXxaeHUn Toro e odbpasua. [JoctaTouHo N nHopMaLmMm ansi
MOJSTHOro OTBETA Ha BONPOC?

a
2.0

1.0 /

/ \
0 \
4000 5000 6000 7000 ESUUU
A A




13

Mpumep 8. NcTouHuk Hpbopmauum reHepupyeT cumsorbl 0, 01, 110, 11 ¢ BepoaTHocTamu Y2, Y4, 1/8, 1/8.
HaiTu aHTponuio UCTOYHMKA U CPeaHIo ANWHY Koaa.

Mpumep 9. 3agaH OBOMYHBIN UCTOYHKK 6e3 namaTh ¢ andasutom X={0,1} n c BEpoATHOCTAMU ONA CUMBOJIOB
0un1- % HaiTn 3HTPONUIO TAKOro MCTOYHUKA.

Mpumep 10. MNpu KakoM 3HAYEHUM P SHTPONUSA ABOMYHOrO MCTOYHMKA LOCTUraeHT Makcumyma? Yemy paBeH
3TOT MakCUMym?

Mpumep 10. HanTu sHepruio aneKkTpoHa, 3ako4eHHOro B O4HOMEPHYIO MOTEHUMArbHY0 SMy 6€CKOHEYHOM
BbICOTbI C LUMPUHOM a.

Mpumep 11. ®oToH NonspmnsoBaH BepTUKanbHO. KakoBa BEpOSITHOCTb OOHapYXuTb €ro ¢ nonspmsaumen noa
yrmom f =TT f 4
Mpumep 12. Temnepatypa razoobpasHoro Bogopoaa TakoBa, YTO Ha NepBOM BO30YXKAEHHOM COCTOSHUM

Haxoautcs 1/10 oT aToMOB B OCHOBHOM cocTosiHun. Kakast gonst HaxoguTcs BO BTOPOM BO36y)K,D,eHHOM
COCTOAHNM NO OTHOLUEHUIO K OCHOBHOMy?

Mpumep 13. A n b xoTaT co3paTb 0BLWMIA CEKPETHBIN KoY, ncnonb3ys anroputm Ouddu-Xennmana. OHu
BbIOMpatoT obLne napameTpbl: 0OcCHogaHue g= 5 n 6onbwoe npocmoe Yuco p= 23. BblUMCNUTb CEKPETHBIN
Krou.

Mpumep 14. 3awmdpoeatb 1 pacumdpoatb cooblieHre "CAB" no anroputmy RSA, BbiGnpas p=3 and
g=11.

Mpumep 15. Hantn npon3BogHyo OYHKLUN aKTUBALMM MCKYCCTBEHHOIO HEMPOHAa

f) = 1/(1 + exp(—uw)).
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