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~— I/
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/' // ONTWKM 1 CNEKTPOCKOMUM
;//u{i (OBumHHMKOB O.B.)
M noonuce, pacuugposka nodnucu

21.06.2023 r.

PABOYAS MPOrPAMMA YYEEHOW AUCLUMIINHDI

B51.0.32 OcHoBblI (OTOHUKMU

Kod u HaumeHogaHuUe OucyuniiuHbl 8 COOMBEMCMaBUU C Y4ebHbIM rriaHoOM

1. lUudp n HanmeHoBaHMe HanpaBneHUs NoAroToBKM/cneunanbHOCTH:
12.03.03 — ®omoHuka u ornmouHgpopMmamuka

2. Mpocdunb nogroToBkU/cneymnann3aumu:
®omoHuKa u ornmouHgopmamuka

3. KBanudmkauma (cteneHb) BbiNyCKHUKA: Bbicuwee obpasosaHue (bakanasp)

4. ®opma ob6pasoBaHuA: OyHas

5. Kacheppa, oTBevalowasn 3a peanusaumio AUCLUNIUHDbI:
Kkaghedpa ornmuKu U cnekmpockonuu
6. CoctaBuTENnu NnporpamMmmbil: Boszopbkosa EkamepuHa ArnekcaHOpo8Ha
KaHOudam pu3UKO-MameMamu4YecKux HayK,
doueHm Kaghedpb! ONMUKU U CIeKMpPOCKonuu

7. PekomeHaoBaHa: HMC cusudeckozo ghakyrnbmema om 20.06.23 2. npomokosn Ne 6
(HaumeHosaHue pekomeHAyrowel cmpykmypbl, dama, HOMep rPoMmMoKosia)

8. YueOHbIN roa: 2025 /2026 Cemectp(-bl): _6
9. llenu u 3ada4u y4yeb6HoOU OuCcyunIuHbI:

Llenamu oceoeHusi y4yebHoU AucyurniuHbl Sensomcs: ¢hopmupogaHue npogheccuoHanbHoU
KoMmriemeHyuu cmy0eHmos ¢husu4eckoao haKkyrnbmema, obydyarowuxcs no kagpedpe onmuku
u criekmpockonuu, 8 obrnacmu @U3UYECKUX OCHO8 pa3fluyYHbIX 371eMeHmos u ycmpoucme
POMOHUKU, KOMOopble WUPOKO MPUMEHSIIOMCS 8 Ofmo3ieKmpoHuUKe u Opyaux obracmsix
HayKoeMKUX mexHosioaud.

3adayu y4ebHoU OuCcyunIUHbI:

- cchopmupogamb 3HaHUS O eOUHUUAxX U3MepPeHUss (hOMOMempPUYECKUX B8esIUYUH,



Knaccugukayuu, npuHyunax pabomsbi OMMUYECKUX 3MIEMEHMO8 U y3/108 UCMOYHUKO8 U
MPUEMHUKO8 U3/y4YeHus, napamempax U Xxapakmepucmukax ycmpolicme ¢hOMOHUKU;
Memodukax eblbopa  UCMOYHUKA U  [pUEMHUKa  U3/ly4eHUss ¢  mpebyembiMu
Xxapakmepucmukamu 0Orisi uccriedog8aHusi xapakmepucmuk Mamepuanos u cped, rnpederibHbIX
napamempax npubopos, Mnpu KOMOPbIX €eUWe B603MOXHO UX UCIMO/Ib308aHUE 8 yClo8usIxX
aKcriepuMmeHma, Kriaccugukayuu, npuHyunax pabomsi ONMUYeCcKUx 371eMEHMOo8 U Y3708
UCMOYHUKO8 U MPUEMHUKO8 U3/yYeHUs, Mapamempax U xapakmepucmukax ycmpolcme
¢bOMOHUKU.

- ripoaHarsnu3upoeampb OCHOB8HbIEe rapamMempbl U XapakmepucmuKu UCmMOYHUKO8 U3JTy4YeHUHA,

- 06BSCHUMb 3aKOHOMepHOCMU MexQOy napamempamu peaucmpupyemMo20 U3JlyqeHus U
cusHarioM Ha 8bIxo0e ¢homornpuemMHuUKa;

- cgopmuposamb 3HaHUs 06 OCHOBHbIX OMMUYECKUX cxemax Ons uccriedosaHust
MpoCMpPaHCMeEeHHO-8PEMEHHbIX XapakmepucmuK UCMOYHUKO8 U MPUEeMHUKO8 U3/1y4eHUs, O
Memodax aKcriepuMeHmarsbHbIX uccriedogaHull xapakmepucmuk UCMOYHUKO8, MPpUeMHUKO8 U
ycmpoticme omobpaxxeHusi UHghopMayuu rnpu pasHbIX pexxumax Ux aKcrayamayuu.

- osnademb mepmuHosioauel bOMOHUKU, MameMamu4yeckuM arnapamom rpeobpasosaHusi
u3riyyeHust ONMMUKO-3/1€KMPOHHbIM mpakmom, MOoOerbHbIMU npubnuxeHusiMu,
ucrosib3yeMbIMU  MPU  OfUCaHUU UCMOYHUKO8 U [PUEMHUKO8 U3/1y4eHusl, MemoOuKol
KonudecmeeHHol  obpabomku  aKkcriepumeHmarsbHbiX  O0aHHbIX, Memodukol pacyema
OCHOBHbIX MapaMempos8 U XapakmepucmuK UCMOYHUKO8 U3JyYeHUs pasfu4yHol cmereHu
Ko2epeHmHocmu U OomonpueMHUKo8, MepamMu rnpedocmopoxHocmu npu pabome ¢
UCMOYHUKaMU U3Ty4YeHUs].

10. Mecmo y4ebHOU OJQucuyuniuHbl 8 cmpykmype OIl1Ol1: 4yacTtb, opmupyemas
y4yacTHUKamu obpasoBaTtenbHbIX OTHOLWEHWI, 6ok B1.

11. KomneteHumnm obyuvawlierocs, dopmMmupyemble B pe3ynbTaTe OCBOEHUS
ANCUUNSINHBI:
Kop, HasBaHue Koa(bl) | WHankaTop(bl) MnaHupyemble pesynbTaTbl 06y4eHUs
KomneTeHLMn
OMK-1 | CnocobeH npumeHaTs | OMK-1.1 MNpumeHaer 3HaTb: MNpPUHUUNBLI MPUMEHEHMA 3HaHuA
ecTecTBEHHOHay4Hble 3HaHMA €CTECTBEHHbIX HAyK B MHXEHepHOM
N 06LLEMHKEHEPHbIE €CTeCTBEHHbIX | MPaKTUKe.
3HaHWUA, MeToAbl HayK B
. | YmeTb: NpuUMeHATb 3HAaHWUA eCcTeCTBEHHbIX
MaTeMaTHUYEeCKoro NHXXeHepHOWN N
HAyK B MHXXEHePHOMN NpaKTUKe.
aHanm3aum NnpaKkTuKe
MOAEeNNPOBaHNA B Bnapetb: 3HaHUAMM €CTECTBEHHbIX HayK,
WNHKeHepHOM NPUMEHAEMbIMWN B MHXKEHEPHOWN MPaKTUKe.
LeATeNbHOCTH,
CBA3AHHOVA C OnNK-1.3 MpumeHsaer 3HaTb: NPUHLMIMbI npumMmeHeHuA
OTOHHbIMM Ob6LLEeNHKEHEP | OBLLEMHKEHEPHbIX 3HAHUIA B UHXKEHEPHOM
TeXHONOTMAMM Hble 3HaHUA B | 4EeATENbHOCTU.
NHXXeHepHOM
06paboTku YMeTb: NpUMeHATb  OBLLEUHIKEHEPHbIe
UHbOPMALMK LeATeNbHOCTH .
pmaumy, 3HAHWUA B MH)KEHEPHOM AeATENbHOCTH
NPOEKTUPOBAHNEM,
KOHCTPYMpPOBaHWEM M Bnapetb: 06LWENHKEHEPHBIMU 3HAHUAMM B




TEXHO/I0rMAMM
npoun3BoACTBa
anemeHTOB, NpMbopoB
N cUCTEM GOTOHMKM 1

VIH)KeHepHOl.;I AEATENBbHOCTU

ONTOMHPOPMATUKM
OMK-3 | CnocobeH npoBoautb | OMK-3.1 BbibupaeT u 3HaTb:  COBpPEMEHHble  MEeTOAUKMK "
3KCMepuMeHTabHble ncnonbsyet obopynoBaHue ona nposeAeHuA
nccnefoBaHUA m COOTBETCTBYIOLL, | SKCMEPUMEHTANbHbIX  UCCNEAO0BaHUIA MU
N3MepeHus, ne pecypcol, N3MepPEHUN.
o0bpabatbiBaTh U COBpPEMEHHbIE
YmeTb: nNpoBOAUTL 3KCMEPUMEHTANbHbIE
npeacTaBnATbL METOANKM U
nccnefoBaHuA " M3MepeHusa Ha
NnoJly4eHHble AaHHble obopysnoBaHue
CcoBpemMeHHOM 060pya0BaHNUN.
C y4eTom cneundmkm ans
“3MepeHuni B nposefeHuA Bnapetb: HaBblKamu BblbOpa 7
cncTemax n SKCNepnmeHTa | ncnosb3oBaHUA COOTBETCTBYHOLLNX
ycTpoiictaax NbHbIX pecypcoB, COBpPEMEHHbIX MeToAuK U
GOTOHMKM 1 nccnenoBaHun | o6opyaoBaHUA ana nposefeHuA
ONTOMHGOPMATUKM M U3MEPEHUN | sKCMepUMEHTaNbHbIX  MCCNefoBaHU U
U3MepeHui
OMK-3.2 | ObpabatbiBaeT | 3HaThb: NPUHUMNBI 06paboTku
" 3KCMepMMEHTaIbHbIX AaHHbIX.
npeacrasnseT
Ymertb: npeacTaBnATbL Nnosy4yeHHble
NnoJly4eHHble
3KCMepumeHTanbHble JaHHble ona
3KCMepuMeHTa
nony4yeHma o60CHOBAHHbIX BbIBOLOB.
NbHble AaHHble
ANA nonyvyeHua | Bnapetb: HaBblKamMmu paboTbl C
060CHOBaHHbIX 3KCNnepumeHTaIbHbIMU AaHHbIMMU.
BbIBOA0B
MNK-2 CnocobeH K aHanusy MNnK-2.1 Mposoaunt 3HaTtb: NPUHUMMNbI noucKa Hay4yHoO-
NocTaBAEeHHOM 3a4a4m MOWCK HAY4YHO- | TEXHWUYECKOW MHbOpMaL MM ona
nccnenoBaHNn B TEXHUYECKOM onpeaeneHns Komnaekca TpeboBaHUI K
obnactv GOTOHUKM 1 UHbopmauumn | paspabaTbiBaEMOMY OMTUKO-3/IEKTPOHHOMY
ONTONHPOPMATUKM ans npubopy.
onpeaeneHus
YmeTb: npoBOAUTb MOUCK  Hay4yHO-
KoMMieKca N
TEXHUYECKOM nHbopmaumm ona

TpeboBaHMWI K
pa3pabaTbiBae
MOMY OMNTUKO-
3/1EKTPOHHOMY
npubopy

onpefeneHua Komnaekca TpeboBaHUMN K
pa3pabaTbiBaeMOMY OMNTUKO-3/1EKTPOHHOMY
npubopy.

Bnagetb: HaBblkaMM TMOWUCKA  Hay4yHoO-
TeXHUYECKoM MHbopmaumm ons
onpeaeneHnsa Komnaekca TpeboBaHWi K
pa3pabaTbiBaEMOMY ONTUKO-3NEKTPOHHOMY

npubopy.




MK-2.2

MNpoussogut
aHanus
NCXOOHbIX
TpeboBaHMWI K
napameTpam
pa3pabaTbiBae
MOro ONTUKO-
3/1EKTPOHHOTO
npubopa

3HaTb: ncxoaHble TpeboBaHuA K
napameTpam paspabaTbiBaeMoro OMTUKO-
3/71eKTPOHHOro npubopa.

YmeTb: NpoBOAUTbL NCXOAHbIX
TpeboBaHUM K napameTpam
pa3pabaTbiBaEMOro OMTUKO-3/IEKTPOHHOrO
npubopa.

aHanus3

Bnagetrb: HaBbIKAMM aHA/M3a WUCXOAHbIX
TpeboBaHMM K napameTpam
pa3pabaTbiBaEMOro OMNTUKO-3/IEKTPOHHOTO
npubopa.

MK-2.3 | CornacoBbiBaeT | 3HaTb:  TexHW4yeckme  TpeboBaHusA K
TeXHU4Yeckune napameTtpam paspabaTbiBaemoro usgenua
TpeboBaHMA K | U nNpubopa, CPOKM BbINOJAHEHWUA 3TAMNOB
napameTpam pa3paboTku, nepeyHn 7 obbema
pa3pabatbiBae | LOKYMEHTALMM.
moro nsgenus

YmeTb: COr/1acoBbIBATb TEXHUYECKne
n npunbopa,
cpoKi TpeboBaHuA K napameTpam
aspabaTtbiBaemoro wmsgenva u npubopa
BbinonHenua | PooP A proopa,
CPOKM BbINOJIHEHMA 3TanoB pPa3paboTKuy,
aTanos 6
nepeyvyHsa n obbema AOKYMEHTaLUK.
pa3paboTKku, P AOKY 4
nepe4vHa u Bnapetb: HaBblKamu cornacosaHumA
obvema TeXHUYecknx TpeboBaHWI K nNapameTpam
AOKYMEHTaUUN | paspabatbiBaemoro wu3genvs u npubopa,
CPOKM BbINOJIHEHMA 3TanoB pPa3paboTKuy,
nepeyHa M obbema JOKYMEHTaLMMU.

MNK-2.4 YTOouHAeT n 3Hatb:  TpeboBaHuA K  napameTtpam

KOPPEKTUPYET | pa3pabaTbiBaemMoro ONTUKO-3/IEKTPOHHOTO

TpeboBaHuA K
napameTpam
pa3pabaTbiBae
MOFO OMNTHKO-
3NEKTPOHHOTO
npubopa

npubopa.

YMmeTb: yTOUHATE W KOPPEKTUPOBATb
TpeboBaHusA K napamerpam
pa3pabaTbiBaeMOro OMNTUKO-3/IEKTPOHHOTO
npubopa.

Bnagetb: HaBblKaMu NAaHMPOBaHMA
KOPPEKTUPOBKM TpeboBaHMI K MapameTpam
pa3pabaTbiBaEMOro OMNTUKO-3/IEKTPOHHOO
npubopa.

12. CTpyKkTypa 1 cogepxaHue y4eOHON ANCLMNIUHbI:
O61bem aucuMnnuHbI B 3a4eTHbIX eauHULax/yacax B COOTBETCTBUM C YYEOHbIM

nnaHoMm —

5/180 .




dopma NpoMeXyTOHYHOWN aTTecTauumn (3a4yem/sK3ameH) SK3aMeH

13. Buabl yuebHOMN paboThI:

TpynoemkocTb
Bua yyebHoi paboTbl Mo cemecTpam
Bcero No 6
AyOuTOpHbIE 3aHATUA 64 64
nekumn 32 32
B TOM yucre: npakTuyeckue 0 0
nabopaTtopHble 32 32
CamocTosiTenbHasa paboTa 80 80
B TOM 4ucrie: KypcoBasi paboTa (NpoekT)
3K3ameH 36 36
WToro: 180 180

13.1 CopepxaHue pasfenoB AUCUUNSINHDBI:

n/n

HanmeHoBaHwue pasgena
AVCLMNAWHBI

CopepkaHue pasgena QucUmunimnHbl

1. NNekuum

1.1

Bsederue. Npedmem u 3adayqu
kypca “OcHoebl pomoHuKU”

BsedeHue. Obbekmbi chpomoHuku. CospeMeHHOe COCMOsIHUE 371eMeHMHOU
6a3bl QOMOHUKU.

1.2

OcHo8bI hOMOHUKU MOSIEKYI

OCHOBHbI€ MOMIOXEHUSI CIeKMPOCKOoNuUU, aMmnupudeckue npasuna. lNpasurno
Kawa, 3akoH 3epkanbHol cummempuu JleswuHa, 3akoH Cmokca-/Tommens,
3aKoH Basuriosa, yHugepcairbHoe COOmMHoweHue CmenaHosa.
BeposimHocmu nepexodos, npasuna ombopa. OcCHOBHble napamempsbl
CrIeKmpo8 Mo2fIoWEeHUSsT U JIIOMUHECUeHYUU U UHgopMayus, ronydJyaemasi
U3 uaMepeHuli criekmpos.

1.3

OcHo8bl homoHuUKU
KOHOEeHcUpoBaHHbIX cped

OnemeHmbl  30HHOU meopuu. OHepeemudeckuli crekmp Kpucmarsna.
lMoHssmue aghghekmugHOU Macchl 3N1eKMpPOoHa. IKCUMOHHbIE 3¢hchekmbl.

1.4

HNemoyHUKU HEKO2epeHMHo20
OonMmu4ecKoeco U3Jy4eHus.

Knaccucpukayusi, napamempb! U XapakmepucmuKu UCMOYHUKO8 U3/Ty4eHUs.
Tennosble UCMOYHUKU U3MyHYeHUs1 (MaMmrbl HaKanueaHusi, pmymHble famribl,
enobap). UsmepeHue napamempos u onpedesieHUe XxapakKmepucmuk
UCMOYHUKO8  U3/Ty4eHUsT 1pu  MoMowu  hbomomMempu4yecKko2o wapa.
UckyccmeeHHble  UCMOYHUKU — U3My4deHUss — 4YepHoe mesio, Jiamna
HaKkanueaHusi, 2arno2eHHas namna. Ycmpolcmeo u npuHyun Oelicmeus.
UsnyyeHue cepbix men. CenekmueHbie u3siyyamenu. 3akoH [lnaHka.
MakcumanbHoe 3HayeHue criekmpanbHol MIOMHOCMU 3Hepaemuyeckol
ceemumocmu.  [lpusedeHHasi  ¢opmyna [lnaHka.  OkeusaneHmMHbIe
memrnepamypel.

lMonynpogodHukoable usnyyaroujue OuoO0bl, napamempabi u
xapakmepucmuku. @u3audeckue rnpoyeccbl 8 ceemoduodax. Crocobbl
rnosbiweHus1 aghghekmusHocmu ceemousnydarowux npubopos. Criekmpbi
U3nyyeHust u duazpammbl HarpaeneHHocmu ce8emoouodos.
JllomuHecueHmHble U 2a3opaspsiOHble UCMOYHUKU u3iydyeHus. [lpubopbi
HEKO2EePEHMHO20 U3Ty4YeHUs: OCHOBHbIe MapamMempbl U XapakmepucmuKu
ceemousrnyyvarouwux 0uodos. C8emoduOOHbIe UCMOYHUKU [08bILEHHOU
sipkocmu u 6enozo ceema.

1.5

UemoyHuku KO2epeHmMHozo

UecmoyHuku KO2epeHMmMHOo20 U3Jly4eHus:. Jria3epbl, 80JIOKOHHO-ONMmu4ecKkue




onmu4eckoeco U3Jy4eHus.

ycunumenu, ceemoussnyyatowue Ouodbl 0fi1  B80/I0KOHHO-OMMUYECKUX
cucmem. CpasHUmMesnbHasi xapakmepucmuka 1a3epos U ceemoduodos.

1.6 [Jemexkmopsi uznyyeHusi Knaccugpukayus npueMHuUKo8 usnydeHus. lNapamempb! U xapakmepucmuKku
MPUEMHUKO8 U3J/Ty4yeHUs1 (Mopoeosakle U Wymosble rnapamempsl, 8peMeHHbIe
napamempsi). CneyuasnbHble 8UOblI Mernsio8biX MPUEMHUKO8 U3/1yHYEeHUSI.
domoanekmpuyeckue MPUEeMHUKU U3lyYeHUs (Ha 8HeWHeM U 8HYMpeHHeM
gpomoaghcbekme):  gpomopesucmopsbl,  pomoduodsl, omomupuCmMOophbl,
pOmMo3neKmpOoHHbIU YMHOXUMESb, 3/1eKMPOHHO-0MMUYecKue
npeobpaszosamenu. [lpuHyun Oelicmeusi MPUEMHUKO8 U3/1y4YeHusi Ha
8HympeHHeM ¢pomoahgpekme. [llpuHyun Odelicmeusi, napamempsl U
xapakmepucmuku rnpubopos ¢ 3apsidosol cessbio  ([13C) u KMOI[
npueMHUKo8. MampuyHbie MPUEMHUKU U3/TyYEeHUs!.

17 KomroHeHmbI 0onmoanekmpoHHbIx | [oHsimue onmpoHa: ycmpodlcmeo u npuHyun deticmeusi. Knaccugpukayusi u

npubopos u cucmem. napamempsl orimpoHo8. KOMMOHeHMbl aKmuUBHbIX OfMUYECKUX CUCMEeM.
Modynsimopsl, degrekmopbl, 3ameopbl, nepecmpausaemble huIbLMPE,
cefleKmugHble ompaxamersu, KoHgepmepbl 4Yacmombl U 680/IHO8020
¢ppoHma. OcobeHHocmu onmuyeckux cucmem ce8s3u. KomnoHeHmbI
BOJTOKOHHO-0MMUYecKUx cucmem nepedayu. Onmuyeckue coeduHuUmMernu.

OrekmpoHHbIe KOMIOHEHMbI cUCMeM OfMmuYecKol Ces3u.

3. JTabopamopHbie pabomsi

3.1 HNemoyHuKu Ko2epeHmMHoz20 UccnedosaHue OCHOBHbIX Mnapamempos osyrnpo8oOHUKO8020 Jflasepa
OMMUYECKO20 U3/TyYEHUSI. (nabopamopHasi paboma): usyqyeHue pUHYUNo8 pabomni
rosnynpoeodHUKO8020 na3epa; ornpedesieHuUe €20 OCHOBHLbIX rapamempos;
uccrniefogaHue 3a8UCUMOCMU  UHMEHCUBHOCMU 8bIXOOHO20  U3/1yYeHus
rosnynpoeodHUKO8020 rlasepa, a makxe cmerneHu suHelHoU nonspusayuu

0m 8eMIU4UHbI IMOKa, npomeKarouwe2o yepes p-n nepexod.

3.2 Hemekmopsbl usny4yeHusi lMonynpoeodHukoebie ¢homoduodsi (nabopamopHas paboma): ycmpolcmeo
U Xxapakmepucmuku.

13.2 Pasgenbl gUCUMninHbI 1 BUAbI 3aHATUN:
Buabl 3aHATMI (YacoB)
Ne HaumeHoBaHue pasgena
CamoctosiTenbHas | KoHTponb

n/n OVCLUMMIUHBI Jlekummn | MpakTtuyeckue | JlabopaTopHble paGota Bcero
Beedenue. Npedmem u

1. 3a0ayu kypca “OcHoebl 2 0 0 2 5 9
gomoHuku”
OcHo8bl hOMOHUKU

2. MoneKys 8 0 0 14 5 27
OcHo8bI hOMOHUKU

3. KOHOeHcuposaHHbIX cped o 0 0 20 o 30
UemoyHuku
HeKo2epeHmMHoz0

4. onmu4eckoeo 5 0 0 11 5 21
U3J1yHeHUsl.
UemoyHuku
KOo2epeHmHo20

5. ONMUYEcKoz0 4 0 16 11 5 36
U3J1yHeHUsl.

6. [emexkmopbi uanyyeHusi 4 0 16 11 5 36
KomroHeHmb!

7. 0MTMO3/IEKMPOHHBIX 4 0 0 11 6 21
npubopos u cucmem.
Wtoro 32 32 80 36 180

14. MeToanyeckue ykasaHusi o4nsa o6y4yarowmxcs No 0CBOEHUIO AUCLUMNIIUHbI

Paboma ¢ mekcmom KOHcrnekma sekyuu.

YmeHue ocHosHoU u donosiHumesnbHol aumepamypbl. CaMocmosimenibHoe u3yyeHue mamepuana

no numepamypHbIM UCMOYHUKaM.

[Tod2omoskKa k 1abopamopHbIM 3aHSIMUsIM, 0chopMIIeHUE omYyema.




B xode nodeomosku Kk mekywum ammecmauusiM U rfpoMexXymoyHoU ammecmauyuu cmyoeHmy
pekomMeHOyemcsi akKmueHO UCI0Mb308amb 3IEKMPOHHbILU 0bpasosameribHbil nopman Moodle —
anekmpoHHasi cpeda OucuyuniuHbl, ¢ npedocmasrieHueM npe3eHmayul nekyud, 3adaHult 0Ons
8bIMONHEHUST n1abopamopHbIx pabom, AoMonHUMenbLHO20 Mmeopemuyecko2o Mamepuana Uu
HOPMamueHOo-rpasosbix OOKYMEHMO8 Mo memam U rnepedHel 6orpocog 0515 nod2omosku K
meKywumM ammecmauusiM U rpoMeXxymoyHol ammecmauuu. Takxe cmydeHmy pekoMmeHOyemcsi
ucronb3ogame 8ecb Habop mMemodos U cpedcme CO8PEMEHHbIX UHGOPMaUUOHHbIX MexHoo02ul
Orisi u3y4eHuUsi ome4decmeeHHoU U 3apybexHol numepamyps! 1o OUCUUNIUHe, OUEHKU U aHasu3a
ee meKywieao0 COCMOSIHUS U rnepcriekmue passumusi. Emy npedocmassissemcsi 803MOXHOCMb
pabomampb 8 KOMIMbIOMepPHbIX Kraccax pakynbmema (313a aydumopusi), umems dAocmyrn K
UHmMepHem-pecypcam u 351eKmpoHHOU royme, UCronb3o08ame UMetowuecs: Ha Kaghedpe onmuku u
CcrieKmpocKonuu usudeckoao ¢hakyrbmema UHGHOPMaUUOHHbIE MEXHOIo02uUU, UCMOob308amb
pecypcbl 30HanbHOU Hay4yHoU 6ubnuomexku BlY, & mom 4yucre 371eKmpoHHO-6ubiuomeyHbie
cucmemsl.

15. YyebHO-MeTOOUYECKOE U nHhopMaLUOHHOE o6ecneyeHne OUCUMUNIIUHDI:

(cnucok numepamypbi oghopmnsiemcesi 8 coomeemcemeuu ¢ mpebosaHusimu FOCT u ucrnonb3yemcs obwas
CKB803Hasi Hymepauyusi 0551 ecex sudos siumepamypbl)

a) OCHOBHas nuTepaTypa:

Ne n/n NcTouHMK

Canex, B.E.A. Onmuka u ¢pbomoHuka. lNpuHyuns! u npumeHeHus: [y4ebHoe nocobue] : [e 2 m.]/ b. Canex,
1. M. Tedx ; nep. ¢ aHen. B.J1. Jebposa .— [onzonpyoHnbiti : U30. Jom "MIHmennekm" — 2012 .— 759 c.

Canex, B.E.A. Onmuka u ¢pbomoHuka. lNMpuHyuns! u npumeHeHusi: [ydebHoe nocobue] : [e 2 m.]/ b. Canex,
2. M. Telx ; nep. ¢ aHen. B.J1. Jebposa .— [onzonpyoHsiti : 130. om "MIHmennekm" — 2012 .— 759 c.

PoxxdecmeeHckasi, H.B. OcHosbl MonekynspHol onmuku / H.b. PoxdecmeeHckas. - Cl16 : Anemeds,
2012. - 271 c. - ISBN 978-5-91419-612-4. -
URL: https://biblioclub.lib.vsu.ru/index.php ?page=book&id=100125

6) gononHuTenbHasa nuTepaTypa:
Ne n/n UemoyHuk

HNaHamos, A.H. OnmoanekmpoHuka u HaHoghomoHuka : [y4ebHoe nocobue Ornsi cmydeHmos,
0b6y4arouUxcs Mo HanpaesneHusiM nod2o0moeKku "3reKmpoHUKa U HaHO3IeKmMpPoHuKa" u

4. "TenekommyHukayuu"] / A.H. MeHamoe .— Carkm-lTemepbype ; Mockea ; KpacHodap : /laHb, 2011 .—
538 c.

pebHes, A.K. OnmoanekmpoHHbie anemeHmsl u ycmpoticmea / K.lpebHes,B.H.puduH,B.M.Amumpues
5. | ;IMod ped.rO.B.l'ynsieea .— M. : Paduo u ces3b, 1998 .— 336 c.

®omoHuka / nod ped. M. bankaHcku u [1. JlanemaHa; nep ¢ aHan. u ppaHy. nod ped. M.U. EnuHcoHa .—
6. | M.:Mup, 1978 .— 415,[1] c.

Jlanudesckuli, B.K. Memodsi demekmuposaHusi uanydeHull : yuebHoe nocobue Onsi cmyod. hu3. U UHX.-
7. | ous. crey. ey3oe / B. K. Jlanudesckuil .— M. : QHepaoamomusdam, 1987 .— 404,[1] c.

Lly6epm, ®.E. Ceemoouodsi / ®ped E. LLlybepm; nep. ¢ aHen. nod ped. A.9. FOHosuya .— 2-e u30. —
8. | M. : ®usmamnum, 2008 .— 495 c.

'ynakoe, U.P. Memod cyema ¢homoHo8 8 onmuko-ghududeckux usamepeHusix / Y. P. ynakos, C. B.
XonoHObIpes .— MuHck : YHusepcumemckoe, 1989 .— 254,[2] c.

Cknsipoe, O.K. CospemeHHble 80/TOKOHHO-OMMUYECKUEe cucmeMsl nepedaqyu, annapamypb! U 31ieMeHmb!
/ O.K.Cknspos .— M. : COJIOH-RP,_ 2001 .— 237 c.

Kaeeukas, U.B. Vicmo4HuKu u3ny4eHusi 05151 BO/IOKOHHO-OMMUYECKUX NUHUU cessu : [Nocobue / BopoHeX.
11. | @oc. yH-m. cocm. U.B. Kaseukasi, Jlambiwee A.H., JleoHosa J1.FO., LllynseuH B.A. — BopoHex, 2004 .—
34 c.

10.

12. | SAHe, M. Onmuka u n1a3epski, 8KI04ast 80SIOKOHHYIO ONMUKY U orimuyeckue 80s1H0800blI / Mamm 5He ;




nep. ¢ aHen. H.A. JlunyHosod [u dp.]; nod ped. B.B. MuxatinuHa .— M. : Mup, 2005 .— 541 c.

Alxnep, FO. Jlazepsl. icnonHeHue, ynpasneHue, npumeHeHue / KO. Alxnep, I.-M. Alxnep ; nep. ¢ Hem.
13. | J1. H. KaszaHyesoli .— M. : TexHocgpepa, 2008 .— 438 c.

Hocoe, KO.P. OnmpoHsbi u ux npumeHeHue / KO. P. Hocos, A. C. Cudopos.— M. : Paduo u cessb, 1981 .—
14. | 279c.

TepeHuH, A.H. ®omoHuka mMoneKysn Kpacumerel u poOCMBEHHbIX op2aHu4yeckux coeduHeHul / A.H.
TepeHuH ; AH CCCP; Hayy. cosem ro kommnnekcHol rnpobneme "®omocunmes” .— J1. : Hayka, 1967 .—
615c.

15.

B) MHPOPMALMOHHbIE 3MEKTPOHHO-06Pa3oBaTENbHbIE PECYPCHI:

Ne n/n MCTOYHMK

16. | Mouckoeas cucmema e-library.ru

17- | Mouckoeas cucmema google.ru

19. Apxue Hay4HbIX xypHanos http://arch.neicon.ru/

20. | Eduroe okHoO docmyna Kk obpazosamersibHbIM pecypcam. bubnuomeka http://window.edu.ru/

21. OnekmpoHHbIlU kamanoz S3HE BI'Y https.//www.lib.vsu.ru/

22. | OnekmpoHHas 6ubnuomeka NoneyumenscKko20 cogema MexaHUKO-MameMamu4yeckoeo ghakynbmema
MIY lib.mexmat.ru

16. NepeyeHb y4ebHO-MeTOANYECKOrO obecneyeHUss ANs CaMOCTOATENbHOW paboThbl
(y4ebHo-memoduyeckue pekomeHOauuu, rnocobusi, 3ada4yHUKU, MemoOu4YecKue yKalaHusi
10 8bIMNOIHEHUIO rpakmu4Yeckux (KOHmMposbHbIx) pabom u dp.)

Ne n/n NcTouHuk

"

YuebHo-memoduyeckue yKkasaHuss K JsabopamopHol pabome HcmoyHuku

1 KO2epeHmMHo20 ormu4ecko20 usydeHus”.

"

YuebHo-MemoduyecKkue yKka3aHusi K [paKmuyecKuM 3aHsmusM OuCUUMIUHbI
2 Lemekmopsi usnydeHus".

3 OnekmpoHHbIl y4ebHbil Kypc "OcHo8bI OMOHUKU".

17. O6pa3oBaTesibHble TEXHOSIOrUU, UCNOSb3yeMble Npu peanusauum y4eoHoun
AUCLUMUNIUHbBI, BKITIOYasa AUCTaHLUMOHHbIe ob6pa3oBaTtenbHble TexHonorum (0OT),
3NeKTpoHHoe obyyeHue (J0), cmewaHHOe obyyeHue):

B y4yebHoMm nipouecce ucrnionb3yromces crnedyrowue obpasogamersibHbie mexHosnoauu. 1o
obpasosameribHbIM  ¢hopMaM:  JleKuuu,  fpakmudeckue U  nabopamopHble  3aHSmus.
lpeobrnadarvwumu  mMemodamu U fipuemam  obydeHuss  Sefigtomces:  06bSCHUMEIbHO-
unmocmpamusHbie  (06bsicHeHue, nokaz — OeMmoHcmpauus yd4ebHo2o Mamepuana u 0p.);
aKkmueHble (aHanu3 y4ebHoU U Hay4dHoU fumepamypbl, cocmaesieHue cxem u 0p.) u
UHMepakmueHble, 8 MOM 4uciie U epynrnoebie (83aumMHoe obydyeHue 8 hopme Mod20moeKu U
obcyxdeHusi  O0oknados);  UHGOPMaUUOHHbIE,  MyrnbmumeduliHble (paboma ¢ calmamu
akadeMuyecKux cmpykmyp, Hay4YHo-uccriedogamesibCKUX op2aHu3auul, 3NeKmpoHHbIX 6ubuomek
u O0p., paspabomka npeseHmauyul, coobweHul u O0oknados, paboma C 371EKMPOHHbIMU
obyuyarowumu npozpammamu u m.n.).

OpeaHu3ayuoHHasi cmpykmypa neKkyuoHHo20 3aHssmusi. 1. @opMynuposka memebl, yesnel 3aHIMus,
rnocmaHoeka rnpobrnieMHo20 eorpoca. 2. Pa3bsiCHEHUe 80rpoco8 MmMeopemuyeckozo U



npakmuyeckoeo nnaHa Ons peweHuss nocmassneHHol npobnemsl. 3. PaccmompeHue niymel
peweHusi npobrnemMHo20 8orpoca Ha KOHKPemHbIX npumepax. 4. 3aknodeHue, hopmyrnuposka
8b180dos. 5. ®opmynuposka 3adaHusi Onsi camocmosimersibHoU OomawHel pabombl. O3gy4qusaHue
memMbli criedyroueao 3aHsImusl.

OpeaHusayuoHHass cmpykmypa nabopamopHo2o 3aHsamus: 1. @opmynuposka uesnel 3aHamus u
omeemsbl Ha eorpockl cmydeHmos. 2. O3HaKOM/IeHUe C meopemu4yeckol OCHO80U pabomel,
OCHOBHbLIMU ripueMamMu U mexHuUkol b6eszonacHocmu npu pabome ¢ ucrnosb3yemMsiMu rnpubopamu u
peakmueamu.3.  BbirnonHeHue  3kcriepumeHmarsnbHol — 4Yacmu  pabombl. 4. Obpabomka
3KcriepuMeHmarnbHbIX pesyrnbmamos u rnpedocmasrneHue ux 05 npedeapumesibHOU MPo8epKuU
rnpernodasamerito.

Bawwuma nabopamopHoli pabombl POBOOUMCS C Uesbl BbISBNIEHUSI YPOBHS OCBOEHUS
Mamepuana o memamuke pabombl, criocobHocmu Oamb  PAaBUIILHYIO  MPaKmosKy
pesynbmamam, MolyYeHHbIM pU 8bInofHeHuU pabomsli. Sawuma pabombi 3aknodyaemcs 8
ogpopmeHuu pabom, ycmHou 6ecede riperodasamersiss CO cmyGeHmMOM 10 roJy4YeHHbIM 8 pabome
pes3ynbmamam U OCHOBHbIM MEOPEMUYECKUM MOHSIMUSIM 110 meme pabomel.

OpeaHu3ayuoHHasi cmpykmypa Mnpakmu4eckoeo 3aHsimusi - peuweHue 3adady unu cemuHap: 1.
lposepka eomosHocmu cmyOeHmMOo8 K 3aHsImUuUK0 - UX meopemuyeckass 20mO8HOCMb K
8blIrnosiHeHUro 3adaHul. 2. OcHosHasi Yacmb 3aHsamus, 20e cmydeHmbl 8bIMOIHAM 3adaHus, a
KOHMPOJIb UX UCMOHEHUS (MOfIHOmMa U ka4ecmeo) U nomMouwb ocyujecmerisiem riperio0asameris. 3.
SakndumensHas 4Yacmb - rodsedeHue rperiodasamesieM UMo208 3aHsmus, M[ofyyYeHue
cmydeHmamu 3adaHull Ha camocmosimerbHyto pabomy.

CodepxaHue cemuHapa, opmupyemcss mak, 4mobbl OHO criocobcmeosasnio  roucky
doronHUMesbHbIX UCMOYHUKO8 3HaHUU U pa3eumuio meop4YecKo20 MbIWIEHUS, YMEHUK Haxo0umeb
Mymu peweHusi U omeemsl Ha rpobremMHble 8ornpockl. 1o HekomopbiM memam 8 3adaHue MOXHO
ekmovyamp rnodzomosky 1 -2 doknados (coobweHuli)) no Hauboree CrIOXHbIM 80Mpocam,
3abrna2oepeMeHHO HazHa4dyue dokad4yuKos.

Tekywuli KOHMPOIb NPO8OGUMCS MymeM MPOBEPKU B8bINONTHEHUST doMaulHe20 3adaHusi, 8X00HO20
KOHMPpO-is (8 sude camocmosimeribHbIX U KOHMPOsibHbIX pabom, doknadoes u peghepamos).

lMpu peanuszayuu OuCYUMIUHLI C UCMOMIbL308aHUEM OUCMAHUUOHHLIX 0bpazosameribHbIX
mexHonoauli Ucronb3ytmecs UHCMPYMEHMbI 351€KMPOHHOU UHGOpMalyUoHHO-06pa3ogameribHoU
cpedbl BI'Y «3nekmponHbili yHusepcumem BI'Y» (https://edu.vsu.ru) uw/unu “MOOK Blry”
(https://mooc.vsu.ru), cepsucbl eudeokoHepepeHyul (BigBlueButton, Zoom, Discord u 0p.),
3/1eKMPOHHasT rno4yma, MecceHoXxepb! U coycemul.

lNakem ogpucHbix npoepamm LibreOffice (https://ru.libreoffice.org/)

lMpoepammHoe obecnievyeHue N3C-nuretiku CCD Tool

lMpoepammHoe obecrneyeHue cnekmpomempa USB-2000+ SpectraSuite

cucmema KomrbromepHol anzebpsl Maxima (http.//maxima.sourceforge.net/ru/index.html)
cpedcmeo nocmpoeHusi epagpukos Gnuplot (http://www.gnuplot.info/); cucmema

s Eal M

komrbromepHol eepcmku LaTeX (https.//www.latex-project.org/)

o

18. MaTtepuanbHO-TeXHM4YeCcKoe obecnevyeHne QUCLUNIUHDI:

Hoymb6yk Asus, ¢ 803MOXHOCMbIO NOOKIOYEHUsT K cemu "MIHmepHem" u obecriedeHuem docmyna 8
ANIEKMPOHHY UHOopMaUUOHHO-06pa3oeamernbHyto cpedy BIY, lNpoekmop BenQ MS 612ST,
Hocka macHumHo-mapkepHas 100*200. lNpoepammHoe obecrieveHue: OC Windows (WinPro 8 RUS
Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNpozpammHas
cucmema Onii O6HapyXXeHUs MeKCmoebiX 3aumMcmeosaHuli 8 y4ebHbIX U Hay4yHbix pabomax
«AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each AcademicEdition Additional
Product. [lpoepammHbIl  komrnekc Ons OBM - MathWorks. Cucmema  UHXEHEPHO20
modenuposarHuss ANSYS HF Academic Research.

YuebHasi nabopamopusi kaghedpbi ONMUKU U CrieKmpocKonuu 01151 nposedeHust 1abopamopHbIX
3aHamul: pegppakmomemp NPD-454.



Aydumopusi  0nsa epynnoebix U UHOueudyallbHbIX  KOHCynbmauut. Aydumopus  0Ons
camocmosimeribHolU  pabombl, KOMMbIOMEPHbIU Krnacc ¢ O0ocmyrnoM K cemu «VIHmepHem»:
KOMrbromepb! (MOHUMOPLI, cucmemHbie brioku) (15 wm.)

19. OueHouHbIe cpeacTBa AN NpoBeAeHUs TEKYLLEN U NPOMEXYTOYHOM aTTecTalun

Mopsaok oueHKn oCBOeHUs1 00y4yaloLWMMUCS y4eOHOro MaTepuana onpenensieTcs
coaepXXaHuMeM crneayrowmux pasaenos QUCLUNIIUHDBI:

WuaukaTop(bl)
Ne HaumeHoBaHue pasgena KomneTteH
umns(n) OOCTUXEHMWSA OueHouyHble cpeacTea
n/n ancumMnnnHebl (Moayns) KOMNETEHLUN
OrlK-1.1
OrnkK-1.3
BsedeHue. Npedmem u OlK-1 ONK-3.1 TunoBble 3a0aHUS K NTEKLMOHHBLIM U
1 3adauyu kypca “OcHosbl OnkK-3 OI'IK-3.2 NPaKTUYECKUM 3aHATUSAM,
¢homoHuKku” MK-2 MK-2 1 WHOVBMAYanbHblE 3a4aHns, ONpoc
MK-2.2
OrlK-1.1
OrnkK-1.3
OCHOBbI hOMOHUKU OlMK-1 ONK-3.1 TunoBble 3a4aHns K NIEKLMOHHBIM U
2 MOnEKVIT OrlK-3 OMK-3.2 NPaKTUYECKUM 3aHATUAM,
% MK-2 MK-2 1 WHAMBMAYyanbHblE 3a4aHns, ONpoc
MK-2.2
OrlK-1.1
OrK-1.3
OCHOBb! hOMOHUKU OlK-1 ONK-3.1 TunoBble 3a0aHUS K NTEKLMOHHBIM U
3 OlK-3 NPaKkTUYECKUM 3aHATUAM,
KOHOEeHCcUpoBaHHbIX cped OllK-3.2
MK-2 MK-2.1 WHOMBMAYyanbHblE 3a4aHns, ONpoc
MK-2.2
OnK-1.1
emoyHuKu OlK-1 82&:;? TunoBble 3a0aHUS K NTEKLMOHHBLIM U
4 HEeKO2epeHMHo20 OnK-3 OI'IK-3.2 NPaKTUYECKNUM 3aHATUSAM,
0MMUYeCKOo20 U3J/1yYEeHUs. MK-2 NK-2 1 MHOUBMAYyanbHbIE 3a4aHUs, ONpoc
MK-2.2
OrlK-1.1
OrK-1.3
CmOYHUKU OMK-1 OrlK-3.1 Tunosble 3aAaHUSA K NEKLMOHHBIM 1
OllK-3.2 NPaKTUYECKNUM 3aHATUSAM,
5 KO2epeHMmMHO20 OrlK-3
MK-2.1 MHAMBUAYanbHblE 3ag4aHus, Onpoc.
OMMUYEeCKO20 U3J/TyYEeHUs. MK-2 -
MK-2.2 OT14eT no nabopaTtopHoi paboTe.
MK-2.3
MK-2.4
OrlK-1.1
OrnkK-1.3
OrlK-3.1 TunoBble 3a0aHUS K NTEKLMOHHBLIM U
OrlMK-1
OrK-3.2 NPaKkTUYECKUM 3aHATUAM,
6 JHemexkmopsbl usny4yeHusi OrlK-3 MK-2.1
MK-2 -2. nHAVBUAYarbHbIE 3afjaHus, onpoc.
MK-2.2 OTt4eT no nabopartopHoi paboTe.
MK-2.3
MK-2.4
OrlK-1.1
OrnkK-1.3
KommnoHeHmbi OrlK-1 ONK-3.1 TunoBble 3a4aHUs K NEKLMOHHBIM 1
7 0OMMO3IEKMPOHHbLIX OrlK-3 OI'IK-3.2 NPaKkTUYECKUM 3aHATUAM,
npubopos u cucmem. MK-2 MK-2 1 MHAMBUAYanbHblE 3a4aHus, Onpoc.
MK-2.2
[MpomexyTouHasa aTTecTtauus Komnnekt KUM
dopma KOHTponsa — 3ayem, 3K3ameH




20 TunoBble OLEHOYHbIE CpeacTBa M MeTOoAMYECKMe MaTepuanbl, onpegensaowue

npoueaypbl oueHnBaHuUA U Kputepmn nx oueHnBaHumsA

OueHKka 3HaHW, YMEHUM U HaBbIKOB, XapakTepusywowas aTtanbl OPMUPOBAHUSA KOMMETEHLMN B
paMkax M3ydeHus OUCLUNIMMHBI OCYLLECTBNAETCA B X04e TeKyLlenh U MPOMEXYyTOYHON aTtTecTaumi. Tekywas
aTTecTauMsa nNpoOBOAMTCA B COOTBeTCTBMM C [lonoxeHunem O Tekywlen arTectaumy obydarowmxcs no
nporpamMmam BbiCLLEr0 06pa3oBaHs BopoHeXCKOro rocyqapCTBEHHOrO yYHMBepcuTeTa. Tekylas atTectaums
npoBoauTca B (popme: YCTHOro omnpoca (MHAMBMAYamnbHbIA ONpoc); nabopaTopHbiX paboT; OLEHKM
pe3ynbTaToB MpaKTUYeCKoN OeATenbHOCTU (pelleHne 3adad, pabota Ha cemmnHapax). Kputepum oueHmBaHums
npuBedeHbl Hwxe. [lpomexyTouHaa aTTectaums nposoguTca B cooTBeTcTBUM C  [lonoxeHwem o
MPOMEXYTOYHON aTTecTaumMm obyyallmxca no nporpaMmam BbiCLIero obpasoBaHus. KoHTporbHO-
n3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTauuy BKIOYalT B cebsa TeopeTudeckMe BOMpOCHl,
MO3BOMAIOLME OLEHUTb YPOBEHb MOSYyYEHHbIX 3HAHWWA M MpakTM4eckoe 3agaHve, MO3BONALEee OUEHUTb
cTeneHb CHOPMUPOBAHHOCTU YMEHWA U HaBblKOB. [1py OLEeHMBaHWM MCMONb3YIOTCA KayeCTBEHHbIE LUKanbl
oueHok. Kputepun oueHnsanuns npuseeHsl B n. 20.2.

[ns oueHnBaHUs pe3ynbTaToB 00YYEHNs Ha 9K3aMeHe y4MTbIBaloTCs creaytoLue nokasarenm:

1) 3HaHue y4ebHoro matepwuana, BnageHne NoHATUMHLIM annapaToM U TeoPeTUYECKMMU OCHOBaMM BOFHOBBIX
ABMNEHUN;
2) yMmeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
3) ymeHve nnncTpmpoBaTth OTBET NpuMepamm, paktamu, AaHHLIMWU COBPEMEHHBIX Hay4HbIX UCCNeAoBaHUN B
OnTUKe;
4) yMeHne NpMMeHATb OCHOBHbIE 3aKOHbI U aHanNu3nMpoBaTh pesynbTaTbl HabNoAEHUA U AKCNEPUMEHTOB
5) BnageHve MOHATUMHBIM annapaTtoM W YMEHWe MNPUMEHATb TeopeTUYeCcKne 3HaHWs AN pelueHus
npakTUyecknx 3agau .

20.1 TeKyLWwMN KOHTPOSb yCNEeBaeMoCTH

KoHTponb ycneBaemMocTu MO AUCUMUMNIIMHE OCYLLUECTBMAAETCS C MOMOLLbI0 CMAEeAYHLNX OLIEHOYHbIX
CcpeacTs:

1. MNocelwaemMocTb NEKUMOHHbBIX 3aHATUMN. I'IpOBepKa npenogaBatesieM KOHCNEKTOB Mo npoﬂp,eHHomy
mMaTepwuany.

2. BbinonHeHne NPakKTU4eCKnx 3agaHun.

MpuMepHBbIi NepeveHb NpakTUYecknx 3adaHuii (npoeepoyHas pabora):

1. B uem cyTb aamabaTnyeckoro npubmKeHns, UCNonb3yeMoro Nnpu paccMoOTPEHUM MONEKYSIpHON 3aaadn?
OTBeT:
2. Pacnonoxwute B nopsiake yoblBaHUSA TPU COCTaBMNSAOWMNE SHEPTMM MOSEKYIbI.

Omer: E,, > E_ ..c = Eﬁpam

3. YkaxwuTe Buf ypaBHeHVIFI LpeaunHrepa ana monekyns B aanabatnyeckom NpuGImKeHUn.
8) B, W, 017, R) = Foproi Pt (7. R)
6)(T, + T, + ”)'ffmﬂ FR) = E, o1¥mol (B R)
8)(To +V, 0 )¥et(TLR) = mollium-a![:}:rﬁ.\-l

(FBY— 5w (&3

r)(T J_T\‘w L el T omed o NS

Tl T omell
OtBeT: 6)
4. Tpaeuna otbopa Ana cnekTpockonuyeckmx nepexodoB B MK-nornoweHun B pamkax MOAENU rapMOHUYECKOro
ocumMnnaTopa UMeoT BUA:
1 —
( VM [2hn", 1+ n"

a) dv'u"l:q' )
\JMw/2hA(v"+1), v —-1=1v"
5 { JMo [2R0", v'+1—0"
v VAR + 1) [Men, ¥—1=un
| y2 Mo, v+ 1 —u"
UU (q) Ill"— "
VZh"+1)/Mw, v —-1=u



‘,.,’wa".r’Mcu, v+ 1=1u"
nd,(q) = - "
JMo 2h("+1), v —-1=v
OTBeT: B)

5. Bwup noteHuunanbHOM aHEprumn B MOAENM rapMOHUYECKOro ocumunnatTopa
1 I
a) U= ;‘I‘vi'brup - Pe)

1
6) U= E'I‘:v!br[:.o - Pe]2
1

B) U= _kmhr[:p - ﬂq)a

z
N T a
nuv= ;Kva'brL.D — P:)

OtBeT: 6)
6. [lloreHuman Mop3sa umeert BuA:

a) U[:p) = Dg[l EIJ'J( am’i:r[:p pe))]z
6) U(p) = D.[(1 — exp( ayp-(p— pe)]r
B) L“:pj = ue[l - E’Ipl.,_ava'br (p - .De))]
NU(p) = D,[1— exp( — ey (p — p.)) "
OTBeT: )
7. TllocuuTanTe NnpuBEOEHHYIO MacCy 3MNeKTPOH-A4PO U AAPO-SAPO AN MOMeKy bl
a)
6)
B

)
n

Kputepuu oueHku:

- OUEHKa «OTIMYHO» BLICTABMSETCA CTYOEHTY, €Cnv MpU BbIMOMHEHMN NPAKTUYECKUX 3aJaHWiA peLleHbl
3apa4n 6e3 3ameYaHui;

- OLlEHKa «XOpOLUO» BbLICTABMSIETCS CTYAEHTY, €CNW NPU BbINOSIHEHWM MPaKTUYECKMX 3adaHui NpaBuIbHO
pelleHbl 3a4a4n C HEKOTOPLIMU 3aMeYaHNsIMU;

- OUEeHKa «yOOBMETBOPUTENbHO» BbICTABNSAETCH CTYAEHTY, €CMW MpU BbINONIHEHUM NPAKTUYECKUX 3adaHuUi
NpaBWsIbHO PeLLEHbl NOMOBMHA 3a4ay;

- OUEeHKa «HEeyAOBMNEeTBOPUTENBHO» BbICTABMAETCA CTYAEHTY, €CMW NpU BbINOMHEHWU MPaKTUYECKUX 3agaHuUI
npennaraemMble 3aadn pelleHbl He Obinu.

3. BbinonHeHne nabopatopHbIx paboT

MpuMepHEbIN nepeveHb NnabopaTopHbIX paboT:

- llabopaTopHas paborta Ne1

«Onmuyeckasi peghpakmome mpusi»

CTyOeHT OOImMKEH O3HAKOMUTBLCSI C MOPSAKOM BbIMOMHEHMS] 3adaHus, MpU MOMOLUM MpenodaBatens

BbINOMHUTL MPaKTUYeCcKyld 4YacTb paboTbl, MNPEACTaBUTL MOMy4YeHHble pe3ynbTaThl MNpernogaBaTento,
0hopMmUTL paboTy 1 COPMYNMPOBATL BbIBOAbI.

lMpumepbl KOHTPOJbHLIX BONMPOCOB K OTYETY Mo labopaTopHbLIM paboTam
. YUto Takoe ceT?
. AnekTpomMarHuTHasi npupoga ceeTta? CBeToBOW BEKTOP?
. KakoBbl BUANMBIA 1 ONTUYECKUIA ANaNa30Hbl 3NEKTPOMarHUTHbLIX BOMTH?
. KakoBa ckopocCTb pacnpocTpaHeHusi CBeTa B U30TPOMHbIX cpeaax?
. Uto Takoe abcontoTHbIM NoKa3aTenb NpenomneHmsa?
. KakoBa cBsisb Mexay ONnTUYECKUMN, ANEKTPUYECKNMIN U MArHUTHLIMW CBONCTBaMu cpeapbl?
. CdhopmynupymnTe 3akOHblI rEOMETPUYECKON ONTUKN. KakoBbl rpaHuULbl MPUMEHMMOCTU 3aKOHOB
reoMeTpn4eckor onNTuKn?
8. UTo HasbIBaeTcsa npefersibHbIM YriioM NpenomMrieHnsa?
9. B yem 3akntovaeTcd ABNeHMe NOMHOro OTpaXKeHma?
10. YT0 Ha3bIiBaeTCca NpeAeribHbIM YoM MOMAHOIO OTPaXKeHUA?
11. OnMwunTEe YCTPONCTBO N HA3HAYEHNE OCHOBHLIX AeTanen pepakromeTpa.
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12. KakoB nopsifok BbINOSIHEHUSA paboThl?

13. KakoBbl npaBuna ncnonb3oBaHusa pegpakromeTpa?

14. Kakoe ypaBHeHVE Ha3blBalOT BOSTHOBLIM?

15. Kakasi BornHa HasblBaeTCsl rapMOHMUYECKON?

16. Yto Takoe BonHoBOM hpoHT? BonHoBas noBepxHocTb? Kakne BOMHbI HA3bliBaKOT NAIOCKUMU?
Cdpepnueckumn?

17. Chopmynupyinte npuHumn MNonreHca. cnoneays npuHuun MorreHca, Nony4YynTe 3aKOHbl OTPaXXEHUS U
NpenomMmneHns ceeTa.

18. Yto Takoe npuama? MNpenomnaowmn yron npuambel? Yron oTKNOHEHMA Nyya, NpoLleaLlero Yyepes npusmy?
19. Yto Takoe aucnepcus ceeta?

20. Kakune aBneHunst BO3HUKAKOT Kak CrieacTBME Ancnepcum ceeta?

21. Kakas gncnepcus HasblBaeTcst HOpMarbHOW? B Kakom cnydyae Aucnepcuio CHUTaoT aHOMarbHOW?

22. Kakue Benu4umHbl UCMONb3YOT AN1S XapakTepuUCcTUKM gucnepcun seLlectesa?

23. Yto Takoe pedpaktomeTpna? KakoBbl ee npeMMyLLecTBa nepea ApyruMym MeTogamm UCcneaoBaHus
BellecTsa?

24. C kaKkoW Lenblo NpuMeHsieTcst pedpakroMeTp B MeAuKO-6Monorniyeckmx nccrnegoBaHnsx n dpapmaumum?
25. HasoBute metoabl pepakToMeTpum 1 YKaxXnTe X 0COBEHHOCTM.

26. PacckaxunTe 0 meTogax onpegeneHns nokasartens npenommneHms, OCHOBaHHbIX Ha ABMEHUAX
NpeAenbHOro NPenioMIeHNs U NOMHOIO BHYTPEHHErO OTPaXeHus ceeTa.

27. Ha4yepTtute xog nyyen B pecbpaktoMeTpe Npu onpegeneHnn nokasaTens NpenoMneHms Xnakoctu
METOAOM CKONb3SLLEro flyda U METOAOM MOSIHOrO BHYTPEHHErO OTPaXKEHWS.

28. [inga yero rpaHn A1B1 n AC ocBETUTENbHOW U U3MEPUTENBHON NpU3M pedpakTtomeTpa (puc. 11, 12)
AenawT MaToBbIMU?

29. KakoBO yCTPOMCTBO U Ha3Ha4YeHWe KomrneHcaTopa NepeMeHHoW aucnepcun’?

30. Kakas dmnsmyeckasn BenmymHa HasbiBaeTCsl 06bEMHON NAOTHOCTLIO 3HEPrMn? B kakMx eguHuLax oHa
namepsieTca?

31. NoToK 3HEeprMn aNeKTpPoMarHMTHOWM BOMHbI?

32. MNoTHOCTb NOTOKA 3HEPrUN BOJSTHbI?

33. Yto Takoe BekTop MNonHTMHra? KakoB ero Mogysb 1 HanpaBneHne?

34. Kakyto BENNYMHY Ha3blBalOT MHTEHCMBHOCTbIO 3NIEKTPOMArHUTHOW BOSHbI?

35. Kak paccuutatb cpegHee no BpeEMEHU 3Ha4YEHME MAOTHOCTM NOTOKA HEPIUM ANEKTPOMArHUTHON BOJIHbI?
36. Yto Takoe ny4?

37. Kak onpegenntb HEM3BECTHYIO KOHLUEeHTpauuto Cx pactBopa? Kak paccuntaTb abCoONOTHYO NOTPELUHOCTb
ACx?

38. Kakyto BenunumHy HasblBaloT hakTopoM nokasatens npenomnenna? Kak ee onpegenuts ana NaCl?

Kputepuu oueHku:

- OLEHKa «3a4yTeHO» BbICTABMNSAETCH CTYAEHTY, €Cnu 3adaHve BbIMNOMHEHO W AaHbl NpaBUMbHbIE
OTBETbI HA BONBLUMHCTBO BOMPOCOB K paboTe;

- OLleHKa «He 3a4YTEHO» BbICTABMAETCA CTYAEHTY, €CNu 3aJaHne He BbINOSIHEHO UMW BLINOMIHEHO C
CYyLLECTBEHHLIMW 3aMEYaHUAMM.

20.2 NMpomexyToyHas aTrectauusi
MpomexyToyHas aTTecTaums No AUCLUMMMHE OCYLLECTBISIETCA C MOMOLLbIO CreaylLLInX
OLIEHOYHbIX CPeACTB:

MNMepeyeHb BonpocoB kK KUM:

1. O6bekTbl OTOHMKN. COBPEMEHHOE COCTOSIHME 3r1EMEHTHON 6a3bl OTOHUKM.

2. OCHOBHbIE MOMOXEHUS CNEKTPOCKONMK, amnupuyeckre npasuna. MNpasuno Kalwa, 3akoH 3epKkarnbHOM CUMMETPUN
JleBwmnHa, 3akoH Ctokca-lommens, 3akoH BaBunosa, yH1BepcanbHoe cooTHolweHne CTenaHoBa.

3. BeposiTHoCTV nepexonos, npasunia otoopa.

4. OcCHOBHbIE NapaMeTpbl CNEKTPOB MOMMOWEHNS U NIIOMUHECLEHLIMN U HdOpMaLMS, nonyvyaemas U3 uaMepeHuni
CNEeKTPOB.

5. OneMeHTbl 30HHOW Teopun. QHEPreTUYECKUIA CNEKTP KpucTanna.

6 MoHATMe adbcheKTUBHOM MacChl 3NeKTPOHA. KCUTOHHbIE 3 EKTHI.

7. Knaccudmkaums, napameTpbl U XapakTEPUCTUKN MCTOYHUKOB U3ITyYEHUS.

8. TennoBble NCTOYHUKM U3NyYeHWs (Namnbl HaKanMBaHWs, PTyTHbIE Namnbl, rnodap).

9 M3mepeHne napameTpoB 1 onpeaenieHne xapakTepucTuK MCTOHHMKOB U3MNyYeHns Npyu NomoLLm (ooTOMETPUYECKOrO



10. MckycCTBEHHbIE UCTOYHMKUN N3MYYEHUS — YEPHOE TEMNO, Namna HakanvBaHus, ranoreHHasi namna. Y CTponcTeo u
NpUHLMN AENCTBUSA.

11. ManyuyeHune cepbix Ten. CenekTueHble U3nydaTtenu. 3akoH NnaHka.

12. MakcrmanbHoe 3HaYeHne CneKkTpanbHOM NITOTHOCTM SHepreTnyeckon ceeTumo-cTu. MNpreeageHHas dopmyna
MnaHka. SkBMBaNEHTHbIE TeMnepaTypbl.

13. [MonynpoBoAHMKOBLIE M3ny4atoLume Anoabl, NapameTpbl U XapakTepUCTUKK.

14. dusmyeckme npouecchl B cBeToanoaax. Cnocobbl NoBbILLEHMS 3(EKTUBHOCTM CBETOM3MNyYatoLWMX NprbopoB.
CneKTpbl U3ny4yeHns 1 gmarpammbl HanpaBfieHHOCT CBETOAMOAOB.

15. JlloMyHecUeHTHbIe 1 ra3opa3spsigHble UCTOYHUKN U3ITYYEHNS.

16. [MpnBopbl HEKOrEePEHTHOrO N3MNy4YeHNs: OCHOBHbIE NapamMeTPbl U XapakTEPUCTUKN CBETOU3NYYatoLWMX ANOA0B.

17. MICTOYHMKM KOrepeHTHOro N3nyyYeHns: nasepbl, BONTIOKOHHO-ONTUYECKME YCUMUTENW, CBETOU3NyYatowmne amoasl Ansi
BOJIOKOHHO-OMNTUYECKUX CUCTEM.

18. CpaBHuUTENbHAasA XxapakTepucTyka na3epoB U CBETOANOAOB.

19. Knaccudmkaums npueMHNKoB nanyvexust. NMapameTpbl 1 xapakTepuCcTUKN NPUEMHUKOB U3NydYeHus (MoporoBble 1
LUYMOBbIE MapaMeTpbl, BpEMEHHbIE NapameTpbl).

20. CneunanbHble BUAbI TENNOBbLIX MPUEMHUKOB U3MNyYeHMSsI.

21. DoTOINEKTPUYECKME NPUEMHUKN U3ITyHEeHUS (Ha BHELLUHEM U BHYTpeHHeM choToaddekTe): hoTopesncTopsl,
doToamoab!, POTOTUPUCTOPDI, POTOINEKTPOHHBIA YMHOXUTENb, 3NIEKTPOHHO-ONTMYECKME NpeobpasoBaTenu.

22. MpuHUKMN OENCTBUSA NPUEMHUKOB U3MNYyYEHUS HA BHYTPEHHEM hoToaddekTe.

23. MpuHUMN gencTBUSA, NapamMeTpbl U XxapakTepucTuky Npubopo. ¢ 3apsaoBon cesasbto (M3C) n KMOI npyeMHMKoB.
MaTpuyHble NPUEMHUKN U3FTyHEHUS.

24. [NoHsATMe onTpoHa: YCTPOMCTBO 1 NpuHUMN AencTeus. Knaccudukaumsa u napameTpbl ONTPOHOB.

25. KOMMOHEeHTbI akTUBHbBIX ONTUYECKUX cucTeM. MoaynaTopsl, AednekTopsl, 3aTBOPbI, NepecTpansaemble PUbLTPBbI,
CeneKTUBHbIE OTpaXxaTenu, KOHBEPTEPbI YacTOTbl U BOSIHOBOTO (ppoHTa.

26. OC0BEHHOCTM ONTUYECKUX CUCTEM CBA3U. KOMMOHEHTLI BONTOKOHHO-ONTUYECKUX CUCTEM MEpeaayu.

27. OnTnyeckme coegmHUTENN. ONEKTPOHHbIE KOMMOHEHTbLI CUCTEM ONTUYECKON CBA3M.

OnvcaHne TeXHONOrMmn NpoBeaeHNs

[MpomexyToyHasa atTecTaumsa no AUCUMNIMHE — oLeHKa. B npunoxeHune K AMNNoMy BHOCUTCS OLIEHKa.

Ok3aMeH nNpoBoanTCH B NCbMeHHoW opme. Kaxabii GuneT BknovaeT ABa TEOPETUYECKMX BOMpPOCa.
Ob6yuyatowmiica rotoBut oTBeThl Ha Bonpockl KMMa 1 oTBevaeT npenogasarento.

TpeboBaHMSA K BLINOMHEHWIO 3a4aHUI, LWKanbl U KPUTEPUM OLIEHVBAHUS

OueHka YpOBHA 0OCBOeHUA aucumnnuHbl «CoepemMeHHbie npobnembl U3UKU fla3epHbIX U
criekmparbHbIX MexHo102uli» OCyLLEeCTBNSETCA Mo CreayoLwWwmnm nokasaTensam:

- npegBapuTenbHas oueHka KadyecTBa paboTbl Ha NEKUMOHHbIX, NPaKTU4ecKnx W nabopaTopHbIX
3aHATUAX;

- MOMNHOTa OTBETOB Ha BONPOCHI 3K3aMeHaLMOHHOro bunerta.

Ecnn cTyoeHT He ocBamBaeT AWCUMNIVMHY B YCTaHOBMEHHOM MporpaMmMon obbeme U B CPOKM,
onpegeneHHble rpacdmkoM yd4ebHOro mpouecca, OH He [OnycKaeTcsh K MPOMEXYTOYHOW atTecTauum no
OaHHOMy Buay y4ebHol paboThbl.

Kputepun oueHkn paboTbl 06y4aroLmxcs, KOTOpble COOTHOCATCH C YPOBHAMU CEHOPMUPOBAHHOCTU
KOMMNETEHLMIA:



YpoBeHb

mpem(Yembipem) U3 repeyucrieHHbIX nokadamened. Obyyarowulica deMoHcmpupyem
OmpbI8OYHbIe, hpaemeHmapHble 3HaHusi, 0oryckaem epybble owubKu.

KpuTepum oLeHMBaHWS KOMNETEHLMI cchopMmMpoOBaHH LLikana oueHok
ocTu
KOMMNEeTeHUUN
lMoceweHue neKyuoHHbIX, 1TabopamopHbIX U Mpakmu4yecKux 3aHsmud. lMoebiweHHbI OmnuyHo
lMpasusnbHO 8bINONHEHHbIe 3a0aHus npakmuyeckux u nabopamopHbix pabom. Omeem | ypogeHb
Ha 80rMpPOC KOHMPOIIbHO-U3MEPUMETbHO20 Mamepuana 80 8peMsi Ik3ameHa. Omeemal
Ha OoMonHUMesbHbIe 80MPOCHI 0 OCHOBHLIM OMMUYECKUM SIBMIEHUSIM U MemodaM ux
uccnedosaHus. Obyyarowulicss 8 nonHou Mepe enadeem MOHAMUUHbLIM arnapamom u
meopemuy4yecKuMu OcHosamu OUCUUMIUHBI, CrIocobeH ummocmpuposams omeem
npumepamu, hakmamu, OaHHbIMU  Hay4HbIX  uccredosaHud, npuUMeHsimb
meopemuyeckue 3HaHusi 0/1s1 peleHuUsi pakmu4yeckux 3aday 8 obacmu onmuku.
Omeem Ha KOHMPOIbHO-U3MepumerbHbIU Mamepuan He coomeemcmeyem OOHoMy | Basosebil Xopowo
(G8ym) u3 nepeyucneHHbiXx Moka3amenel, HO obyvarowulics Oaem rpasusibHbIe | yPOBeHb
omeembl Ha OononHUMerbHble 8ornpockl. HedocmamoyHo npPoOeMoHCmpPUPO8aHo
meopemuy4ecKUux 0CHO8 QUCUUMNITUHBL..
Omeem Ha KOHMPOIbHO-U3MepuUmernbHbIli Mamepuan He coomeemcmeyem nobbiM | [Topozosbil YdosnemeopumesibHO
dsym(mpem) u3 nepeyucrneHHbIX rokazamenel, obydyarowulicas Oaem HernorHble | Ypo8eHb
omeembl Ha O0O0MoHUMesbHble B80MPOChl. VIMeem He nonHoe npedcmasneHue. ..o
meopemuy4ecKux 0CHO8ax., 00ryckaem CyuecmeeHHble OWUBKU. ..
Omeem Ha KOHMPOILHO-U3MEPUMETbHBILU Mamepuan He coomeemcmeyem siobbiM | — HeydosnemeopumernbHo

CocTaButenu:

BosropbkoBa EkaTepnHa AnekcaHapoBHa,
KaHOugaT dU3MKo-MaTeMaTUYECKUX HaVK,
JOUEHT

lMpoepamma pekomeHdo8aHa HMC

gbusuyecko20 ghakybmema

(HaumeHogaHue ¢haKyrbmema, cmpyKmypHo20 rnodpa3soesieHusi)
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