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9. Llenn 1 3apaym y4e6HON ANCLUUNIIUHDI:

HaHHbIl  Kypc 3Hakomum cmyOeHmos, obydarouuxcss o HarnpaeneHuro "®usauka nasepHbIX U
criekmparbHbIX mexHomnoaull", ¢ eonoegpagpueli Kak usMepumeribHbiM MemodoMm U cpedcmeom
npedcmasneHuss mpexmepHol UHGhopMauuu 8 COBPEMEHHbLIX OMMO3NEKMPOHHbLIX cUCMeMax.
OcHosHbIMU 3adavamu QuCyUnIuHbl S6Momces: ¢hopmuposaHue y cmydeHmos8 3HaHul, ymMeHud u
HaeblKo8 [0 OCHoB8aM 2osozpachuu U 2onogpauyeckux usmepeHul (8udbl 2oroepaMM U UX
Xxapakmepucmuku, crnocobbl 2onozpaghudeckoli uHmepghepomempuu U ee B803MOXHOCMU, UCMOYHUKU
UCKa)keHuli, noepewHocmu U crnocobbl ux KOMMeHcauuu, nepcrekmusbl pa3sumusi 20/102paghuy4eckux
memodo8 u cucmem, MmMexHU4YeckKue u arnnapamsble cpedcmea 2onogpagpuu), docmamoyHbix Ons
OanbHeliweao npodormkeHuUsi obpa3oeaHuss U camMoobpa3osaHusi 6 obnacmu UHOPMaUUOHHbIX
mexHosioaud.

10. Mecto yu4yebHOM pAaucuunnuHbl B cTpyKTtype OOIl: 4actb, dopmupyemas
y4yacTHUKamm obpasoBaTenbHblX OTHOWEHUW, ancumnnuHel no seibopy (b1.B.AB.6), 6nok
B1.

11. KomneTeHuum obyyvawuwerocs, copmupyemMblie B pe3yfibTaTeé OCBOEHUA
OUCLUMNIINHDI:

Koga HasBaHue Koa(bl) WugukaTop(bl) MnaHupyemble pesynbTaThbl
KOMMNeTeHL MK 006y4yeHus
MK-1 | CnocobeH MK-1.1 | emoHcTpupyeT 3Hamb: 6as30eble onpedesieHUs U
aHanusnposaTtb rny6o|(y|e MOHAMUA, Cc8A3aHHble C ﬂpUKﬂaaHOlj
cylLecTByIOLLNE coBpeMeHHble 3Hawus | 20/10epacpued, npobnemamuky
TEXHUYECKMe B o6nactu TexHonoruit | S0P agpuseckod sanucu,
. | xpaHeHus u npeobpasosaHusi
peLeHns ans npubopoB  KBaAHTOBOWA onmuyeckoli  uHgopMauuu,  Kpye
peanusauun SMEKTPOHMKM W | 3aday, docmynHbix Ons peweHus
napameTpoB hOTOHUKN Ha OCHOBE | cpedcmeamu 205102paguu;
paspabaTtbiBaeMblx HaHOreTepoCTPYKTYp Ymems: opueHmMuUposambCsl 8
nasepHbIX YCTPOWCTB obnacmu 2onoepaguu u

2osioepagpuyeckol
UHmMepghepomMempuu, Mosib308ambcs
CnocobeH Kputudecku | creuuansHol — numepamypold 6

oLeHuBaThL n | usyyaemoli rnpedmemHou o6nacmu:

MK-1.2 MHTEpNPeTMPOBaTL 0bocHo8bI8amb onmumanbHell
HOBEILINE gapuaHm onmu4eckol cxembl U

8bIbop cpedcmes peweHusi

ROCTUXEHUS TEOPUN U | kopkpemHbix 3aday;
NPaKTUKKN  (PU3NYECKUX | peanu3soesisams obpabomky
nccnegoBaHuii Onst | onmuyeckux uHmepghepozpamm

peLieHusa 3agad B 8pad)u‘-leCKUMU u ornmu4eckumu

obnacTu nasepHbIX gpe%Cmealwu;
TeXHOMOMMIA 1ademb. 3HaHUSIMU O 3anucu U

0bpabomke  pasfiuYHbIX ~ MUIo8
eofoepaMM  Ha  UMErWUXcs 8
pacropsiKeHUU onmu4Yeckux cpedax
c npumeHeHUeM n1a3epHbIx

YMeeT OcCyLlecTBnsATb
UCMOYHUKO8 U3MYy4YEeHUsI.

noucKk  nasepoB C
Onn3knmun
XapakTepuctukamun B
nvuteparype " B
OPYrMX COBPEMEHHbIX
NCTOYHMKaX
WMHopmaumn
cornacHo
COCTaBMeHHOMY
nnaHy, onpegensTb no
pesynbTataMm aHanusa

MK-1.3




nntTepaTtypHbIX
JaHHbIX U Opyrux
NCTOYHMKOB
WMHopmaumn
KOHCTPYKLMU "
TexXHonormm
N3roToBneHns
pa3pabaTtbiBaeMbix
nasepHbIX YCTPOUCTB

MNK-3

CnocobeH
oLeHuBaTb
napameTpbl
n3ny4varoLmx
3NeMEHTOB
npnbopos
KBaHTOBOW
3NEKTPOHUKN
POTOHMKM

MK-3.1

MK-3.2

MK-3.3

MK-3.4

CraBnt 3agaum u
dopmynupyet
NCXOAHble AaHHble
ans npoBeaeHus
MoAenupoBaHus "
pacuyeTa
XapaKTepucTuk
N3ny4YeHns
paspabaTtbiBaeMbIX
nasepHbIX YCTPONCTB

BoisiBnsiet
3aBMCMMOCTU  MEXay
napameTpamm
N3ny4yeHns
paspabaTtbiBaemoro
nonynpoBOAHNUKOBOIO
nasepa n
ocobeHHoCTAMM
KOHCTPYKLMK

nasepHon
reTepoCTpyKTypbl n
ONTUYECKOTO
pesoHaTopa

BnageeT  3HaHusMU
OMTUYECKUX
XapaKkTepuUcTuK
MonynpoBOAHNKOBBIX
maTepwvarnos,
pacnpocTpaHeHus
ceeTa B
[AN3NEKTPUYECKNX
BOMHOBOAAX ans
pacyeTa BOMHOBOAHLIX
nasepHbIX CTPYKTYP

3HaeT  BO3MOXHOCTM
npoLieccos
BblpalnBaHUs
reTepocTpykTyp,
mMeToabl
dopmupoBaHuns
aKTMBHOIO 3reMeHTa,




0cobeHHoCTH

PEXNUMOB  HaHECEHUS
ON3NEKTPUYECKMX
OoTpaXKarLLnX "
NPOCBETNAOLLNX
NOKPbITUIA

12. O6bemM AncuUNnuHbI B 3a4eTHbIX eguHULax/yacax B COOTBETCTBUMN C

y‘-le6HblM nnaHoOM —

_ 3/ 108 .

dopmMa NpPoOMeXYTOHYHOMN aTTecTauuu(3ayem/sKk3amMeH) 3a4em c OUEeHKoU

13. Bugbl y4eb6Homn paboThbil:

TpyaoemMKoCTb
Bua yyebHon paboThbl flo cemectpan
Bcero
Ne 7
AyaOnNTOpHbIE 3aHATUSA 72 72
nekunm 36 36
B TOM 4mcCre: npakTuyeckme 36 36
nabopaTopHble
CamocTtodartensHas paboTa 36 36
B TOM 4mcrie: kypcoBasi pabota
(npoekT)
dopMa NPOMEXYTOYHOW aTTecTaumm
3a4yem ¢ ouyeHkKoU
Wtoro: 108 108

13.1 CopepxaHue pasgenoB AUCLUUNIINHDbI:

Ne HanmeHoBaHue pasgena
CogepxaHue pasgena aMcumnnimHbl
n/n ONCUMNIINHBI
01 BsedeHue. Hcmopusi omkpbimus npuHyuna 2onozpaguu. Teopus
usobpaxeHus abopa. FO.H. [JeHuctok — 0OCHOBOMOMOXHUK
obbemHoU 2oozpaghuu
02 | lonoepagpuyeckas 3anucb | OcHOBHbIE NpedcmasieHuUs U MOHAMUS 2onoepaguu u

u socripoussedeHue
UHGhopmayuu.

KogepeHmHou onmuku. [puHyunel 3anucu U 80CCMaHO8/1eHUSs
onmu4yeckux eonoegpamm. ['onoepamma Kak OughpakyuoHHas
pewemeka. Ceolicmea onimuyecKux 2osioepamm. Peaucmpupyroujue
cpeObl Ors1 2onoepacghuu. YemaHoeku 0rsi 3anucu u
80CCMaH08/1eHUsT onMmuUYecKux aosioepamm. OCHOBHbIE
mpebosaHusi. CmaHOapmHbIl onmMu4YecKull KOMaekm.




YHueepcaanb/e u crieyuarnu3upogaHHble cucmemsil.

03

Budbi 2onoepamm (0630p).

HelicmeumernbHoe u MHUMoe usobpaxeHue. Opmo- u
rnicegdockonu4veckoe usobpaxeHue. 'onospammsl OpayHaoghepa,
@penrenda u Qypbe. [onozpamMmbl 0ce8bie U 8 CXOO0UUXCS MyYKax.
lonoepaghusi cahokycuposaHHbIx uzobpaxxeHul. "ToHkue" u
0b6beMHbIe 205102paMmMbl. AMIIUMYyOHbIe U ¢ha3osble 205102paMmMebl.
Llugppoesas 2onozpachusi (2onoepaghuyeckas uHmepghepomempus,
eorozpaghuyeckasi MUKDOCKOMUS).

04

AHanus cosioepamm.

OcHo8Hble xapakmepucmuKu 205102paMmM U 80CCMaHOB/1eHHbIX
uzobpaxxeHul. JugpakyuoHHas agpghekmueHocmb
(meopemuyeckas u peanbHas). [lonHoe nponyckaHue
2or10epaMmbl. SpKocmb U KOHmpacm UHmMepgepeHUUOHHbIX M0710C.
BudHocmb nonoc. Ycnosus 3anucu. Paspewarowast cnocobHocmb
2onoegpammbl. Cesi3b C 2e0MempuYecKUMU rnapamempamu CXembl
3anucu. lNpodonbHoe u nonepeyHoe ygernuveHue. MacwmabHbie
UCKaxkeHUs1 U3obpaxkeHusi. VIcCmOYHUKU UCKaXkeHUU.

05

OcHosHble napamempsl
eonoepachuqeckux
3anoMuHaruux
ycmpoticms.

lonoepaghuyeckue 3anomuHarowue ycmpoticmea. OCHO8HbIE
munbl: orepamueHbie, Maccosble, apXusHble. Pacyem OCHOBHbIX
napamempos 2o05102paghudeckux 3anoMmuHarowux ycmpoticms.

06

OcHo8Hble npumMeHeHus
eosioepachuu.

lonoepaghuyeckasi Koppekyusi onmuyeckux abeppayul. Memod
08yx akcro3uyull. 1amepeHue cmeweHul u deghopmauyudi.
lonoepagpuyeckas uHmepghepomempus. onoepaghuyeckue
MemoObi UBMEPeHUs napamempos pernbegha. Hepaspywarowudl
KOHmMposb. I3mepeHue mexaHudeckux subpayudl. [onoepammsi 8
meduyuHe u KpumuHanucmuke. [onoepagudeckue onmuyeckue
anemeHmal (2o1102paghuyeckue f1UH3bl, 2o02paguyeckue
pewemku, gonoepaguyeckue Mybmunaukamopsl,
eornozpaghudecKue KoMreHcamopb! U KOppPeKmMopsl,
20/102paghuyeckuli MUKPOCKOI)

13.2 MexxaucumnnuHapHble CBA3U C APYrMMU AUCLUUNIIMHAMM:

Ne HanmeHoBaHune gucumnnuH y4ebHoro nnaHa, ¢ KoTopbiM Ne Ne pasgenoB AvCUUNANHBI
n/n OpraHn3oBaHa B3aMMOCBSA3b ANCLMNINHBI paboyen paboyel nporpaMmmbl, CBA3aHHbIX
nporpamMmmbl C yKa3aHHbIMW gNCUMNINHaAMM
01 Onmuka 1-7
02 Memodbl o6pabomku onMUYeCKUX cuzHaI08e 1-7
13.3 Pasgenbl gucumnnuHbl 1 BUAbI 3aHATUN:
Buabl 3aHsATMIA (YacoB)
Ne HanmeHoBaHue pasgena ~
Mpaktny | Jlabopat CamocTosiTenbH
n/n ONCLUMNNUHDI Jlekumm Bcero
eckue OpHble as paboTta
01 BesedeHue. 7 - - 1 8
02 lonoepagpuyeckas 3anucb u 11 6 - 22
gocripousgedeHue UHghopmayuu.
03 Budbi 2onoepamm (0630p). 9 6 - 3 18
04 AHasiu3 2onoepamm. 9 6 - 3 18
05 OcHogHble napamempb! 10 - 8 18
2os10epaguyecKkux
3arioMuHarowux ycmpoflcme.
06 OCHO8HbIEe rnpuMeHeHust - 8 - 16 24
20/0epaguul.
Hmozo 36 36 36 108

14. MeToan4yeckume yKkasaHus ans oby4varolmxcs no 0OCBOEHUIO AUCLIUNIIUHDI
(pekomeHOayuu obydYarouwuMcs 1o 0C80eHUK0 QuCUUMNUHbI: paboma ¢ KOHcriekmamu
nekyud, npeseHmauuoHHbIM MamepuarsioM, 8bINMONTHEHUE rNpakmuyYeckux 3adaHull,
mecmos, 3adaHuli meKywet ammecmauuu u m.0.)

OcCHO8HbIMU 3marnamu 0C80eHUs1 QUCUUMNIUHbI S8/IS0MCS:




*  UsyyeHue y4ebHoOU, Hay4yHOU U MemodudecKkol numepamypbl, Mamepuaros
rniepuoduyeckux uzdaHud ¢ npusredyeHuUemM af1eKmpoHHbIX cpedcme Hay4YHoU UHhopmMayuu.

» [loG2omoska K 5IeKUUOHHbIM 3aHSIMUSIM.
B xo0e noGzomosKu K meKywumM ammecmauusiMm U rpoMeXymoy4yHoUu ammecmauuu cmyOeHmy
pekomeHOyemcs akmueHO UCIOob308amb 35IEKMPOHHbIU 0bpazosameribHbili nopmas Moodle
— arieKmpoHHasi cpeda ducuurnnuHebl, ¢ rnpedocmassieHuem npel3eHmauvul nekuud, 3adaHull ons
8bInosiHeHUs1 nabopamopHbix pabom, OOMNoAHUMENbHO20 Meopemu4Yeckoeo Mamepuana u
HOpMamueHO-rPasosbix OOKYMEHMO8 Mo memam U repeyvHeli 80rnpocos 0r1s Mod20mosKuU K
meKkywumMm ammecmauusiM U  [POMeXymoyHou ammecmauuu. Takxe cmydeHmy
pekomeHOyemcsi  ucrnosib3ogamb 8ecb Habop Memodos8 u cpedcm8 CO8PEMEHHbIX
UHGOPMaYUOHHbBIX MEXHOs02ul Ons1 U3y4YeHUsl ome4YecmeeHHoU U 3apybexxHol numepamypbl
rno ducuunsuHe, OUEHKU U aHasu3a ee meKyuweao COCmOosiHUS U rnepcriekmus passumusi. Emy
rnpedocmasnsiemcsi 603MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kraccax ghakynbmema (313a
aydumopusi), umemps docmyrn K lHmepHem-pecypcam u 371eKMpPOHHOU rnoYyme, Ucrosib308amb
umerwuecss Ha Kagedpe oOnmuKu U CreKmpOCKonuu ¢hu3u4yeckozo hakynbmema
UHGOpMaYUOHHbBIE MEXHO02UU, UCMOMb308ambe pPecypchl 30HanbHOU Hay4yHou 6ubrnuomeku
Bl'Y, 8 mom 4ucrne anekKmpoHHO-6ubuomeyHble cucmemeil.

15. YyebGHO-MeTOAMYECKOE N MH(pOPMaLIMOHHOE obGecnevyeHne ANCLUUNIIUHDI:
(cnucok numepamypbl oghopmrssiemcs 8 coomeemcemeuu ¢ mpebosaHusmu FOC u @IOC, ucnonb3yemcsi obwas
CK803Hasi Hymepauus 05151 ecex sudoe numepamypbi)
a) OCHOBHas nuTepartypa:

Ne n/n NcToYHMK

UeaHosa, C.[. lonoepagusi u cnexkn-uHmepgbepomempus : y4ebHuk : [12+]/ C.[4. UeaHosa. —
Mocksa ; bepnuH : Qupekm-Medua, 2021. — 118 c. : un., cxem. — Pexxum docmyna: rno
nodnucke. — URL: https:/biblioclub.ru/index.php ?page=book&id=598678. — bubnuoep.: c. 115.
— ISBN 978-5-4499-1617-4. — DOI 10.23681/598678. — Tekcm : 371€KMPOHHbIU.

Memodbi u ycmpolicmea onmuko-2oozgpaghuyeckux cucmem apxusHol namsmu / nod ped. C.b.
OduHokosa / [Aemopel : C.5. OduHokos, A.1O. bemuH, B./. bobpuHes, H.M. BepeHukuHa, C.C. [JoHYeHKo,
2. E.FO. 3niokasos, .C. JlywHukos, B.B. MapkuH]. - M. : TEHOC®EPA, 2018. -236 c. ISBN 978-5-94836-
507-7. -

https://aldebaran.ru/author/avtorov_kollektiv_5/kniga_metodyi i ustroyistva_optiko golografich/

©0) gononHuTenbHas nuTeparypa:

Ne n/n NcToYHMK

JlaHdcbepe, I.C. Onmuka / I.C. JlaHOcbepe. — 7-e u30., cmep. — Mocksa : @usmamnum, 2017. —
852 c. : mabn., epadh., cxem. — Pexxum docmyna: rno rnodnucke. —

URL: http.//biblioclub.ru/index.php?page=book&id=485257 — ISBN 978-5-9221-1742-5. — Tekcm :
3/TIEKMPOHHBIU.

BakasHos, H.I1. lNpuknadHas onmuka [BnekmpoHHbIl pecypc] : yuebHoe rnocobue. -
4. | OnekmpoH.0aH. / H.l1. 3akasHos. - Cl16. : JlaHb, 2009. - 313 c.
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=148

bymukos, E.N. ®u3suka : y4ebHoe nocobue - KH. 2. SnekmpoduHamuka. Onmuka /
5. | ElN. Bymukos, A.C. KoHOpamebes. - M. : ®usmamnum, 2011. - 336
c. https.//biblioclub.lib.vsu.ru/index.php ?page=book&id=75493

lopbametko, b.b. Lljughposasi onmuyeckasi conoepacpusi / b.b. lopbameHko, J1.A. Makcumosa,
6. | O.A. lNepenenuusiH, B.I1. Pabyxo, nod ped. npog. B.l1. Pabyxo. - Capamosckul
2ocydapcmeeHHbIlU yHugsepcumem, 2009. - 85 c. http:/library.squ.ru/uch_lit/12.pdf

BbeHo, XK.-LlI. Onmuyeckas eonozpaghusi. Paseumue u npumeHeHue / XK.-LUl. BeeHo, T1.
7. | Cmueunsckul, A. Pyade ; nep. ¢ ¢pp. C.U. banawoeou; nod ped. FO.H. [leHucroka. - M. : Mup,
1973. - 211 c.

l'unsbype B.M. Nonozpagpuyeckue usamepeHusi / B.M. l'uH3bype, 5.M. CmenaHos. - M. : Paduo u

8.
ces3b, 1981. - 296 c.
9 Onmuueckasi 2onoepagus: 8 2 m. / K. Anpunb u dp.]; nod ped. I. Kongunda; nep. ¢ aHa. rnod
" | ped. C.b. l'ypesuya. - M. : Mup, 1982. - 736 c.
10. puzoposuy, B.J1. lNonoepagpus e kpumuHanucmuke / B.JI. [pueoposuy, .B. ®edopos ; [10d

ped. I.B. Pedoposa .— MuHck : Amanges, 2003 .— 191, [1]c.



https://biblioclub.ru/index.php?page=book&id=598678
https://aldebaran.ru/author/avtorov_kollektiv_5/kniga_metodyi_i_ustroyistva_optiko_golografich/
http://biblioclub.ru/index.php?page=book&id=485257

Onmuyeckasi eonoegpacpus;. lNpakmuyeckue npumeHeHus. [CoopHuk cmameti] / AH CCCP,
11. | Omo-Hue obuwel u3uku u acmpoHomuu, Hay4y. coeem no npobneme "onoepacpus” ; oms.
ped. HO.H. feHucrok. - J1. : Hayka, JleHuHep. om0@-Hue, 1985. - 123, [1] c.
12 SHe, M. Onmuka u nasepbl, 8K/IOYasi 80/IOKOHHY ONMUKY U ornmu4eckue 807/1H0800b! / M.
" | Ane ; nep. ¢ aHen. H.A. JlunyHosol [u 0p.]; nod ped. B.B. MuxatinuHa. - M. : Mup, 2005. - 541 c.
13 Konbep, P. Onmuyeckas 2onogpacpusi / P. Konbep, K. bepkxapm, J1. JluH; nep. ¢ aHan. nod peod.
" | KO.U. Ocmposckozo. - M. : Mup, 1973. - 686 c.
14 l'yomeH, [x. BeedeHue e ®ypbe-onmuky / k. ['yOmeH; lNep. ¢ aHen. B.KO. Nanuukozo u M.[1.
" | lonosesi, nod.ped. I.N. Kocoyposa. - M. : Mup, 1970. - 364 c.
15 AHOpeeea, O.B. lNpuknadHas eonoepaghusi: YdyebHoe rnocobue. - Cl16.: Criery UTMO, 2008. -
" | 184 c. http://window.edu.ru/resource/908/60908.
16 Kopewes, C.H. OcHosbl 2onoepaghuu u eonoepammHol onmuku / C.H. Kopewees — Cl16: Cl16I'Y
" | UTMO, 2009. — 97 c. http://window.edu.ru/resource/256/63256.

KOHTUHreHT 12 yen.

B) MH(POPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTenbHbIE pecypcbl:

Ne n/n NCTOYHMK

MounckoBasa cuctema e-library.ru

MounckoBasa cuctema google.ru

ApXu1B Hay4HbIX >XXypHanos http://arch.neicon.ru/

EouHoe okHO gocTtyna k obpasoBaTenbHbIM pecypcam. bubnuorteka http://window.edu.ru/

OnekTpoHHbIn katanor 3HB BI'Yhttps://www.lib.vsu.ru/

OBC "N3patenbcTBa "MaHb" hitps://e.lanbook.com

OBC "YHusepcuTeTckasa 6ubnuoteka online" https://biblioclub.lib.vsu.ru

HaunoHanbHbIM umndposoin pecypc "PYKOHT" https://rucont.ru

OnekTpoHHas 6ubnuoTeka lMoneynTensLCKoro coBetTa MexaHmko-maTeMmaTmyeckoro dakynsreta MY

=2|O(O|N|IOOHWIN|—

0 BupTtyanbHas obyyatowas cpega Moodle < https://edu.vsu.ru>

16. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyeHust AN CaMOCTOSATENIbHOMU
paboTbl (y4ebHo-memoduyecKue pekomeHOauyuu, rocobus, 3a0ayHuUKuU,
MemooduyecKue yKasaHUsl MO 8bINOIHEHUD MPaKmu4yecKkux (KOHmporsbHbix) pabom u

op.)

MNCcToYHUK

1. Kucenes ".Jl. KeaHmoeasi u onmu4eckasi aeKkmpoHuka : y4eb. nocobue 0ns sy3oe8/ I". J1. Kucenes.
1. | —=2-eu3d., ucnp. u don. — CaHkm-lNemepbype : JlaHb, 2011. — 313 c. : un. — ISBN 9785811411146.
https://e.lanbook.com/reader/book/130188/#288

Memoduueckue pekomeHOayuu o 8bIMoIHEHUD caMocmosimersibHoU pabombl 0bydarouumucs 8
bakanaspuame no HarnpasneHur "Ousuka” [dnekmpoHHbIl pecypc] : y4ebHo-memoduyeckoe

2. rnocobue : [0ns1 cmy0d. 4-20 Kypca HanpasneHusi 03.03.02 @u3suka] / Cocm.: J1.FO. JleoHosa, J1.B.
Tumoea ; BopoHex. 2oc. yH-m .— OnekmpoH. mexkcmosbie 0aH. — BopoHex : U3damernbckuli om
By, 2019.

17. UHcpopmaLMOHHbIE TEXHOSOIMU, UCNOoSb3yeMble AN peanu3auum y4ebHom
OUCLUMNNUHDbI, BKIOYasa nporpaMmmMHoe obecnevyeHue U UH¢popMaLUOHHO-
CrpaBoOYHble cUCTeMbl (Npu He06XxoANMMOCTH)

B yyebHom nipouecce ucrnionb3yromcesi credyrouwue obpazoeamesibHble mexHonoauu. 1o

obpasosamerbHbIM ¢hopMaMm: JIEKUUOHHbIE U Mpakmuyeckue 3aHsamus. [lpeobnadarowumu
memodamu u ripuemam Oby4YyeHUs1  AenAlOMCcs:  06bSACHUMENbHO-USITIOCMPamUueBHbIe
(obbsicHeHue, noka3z — OeMOHcmpauusi y4ebHo20 Mamepuana u 0p.); akmueHble (aHanus
y4ebHoU u Hay4yHoU numepamypbi, cocmassieHue cxem U 0p.) U UHMEPaKmMuUeHbIe, 8 MoM
qucrne u epynroebie (83aumMHoe obydeHue 8 ¢hopme rnodaomosku u obcyxdeHusi O0KIados);
UHGopMayUoHHbIe; MynbmumedulHblie (paboma ¢ calimamu akadeMu4yecKux CcmpyKmyp,
Hay4Ho-uccriedogamersibCKUX opaaHu3ayuli, anekmpoHHbIx bubnuomek u u dp., paspabomka
npeseHmauyut, coobweHuli u doknados, paboma C 3MEKMPOHHLIMU  OBy4Yarowumu
rpoepammamu u m.ri.).



http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru
https://e.lanbook.com/reader/book/130188/%23288

Tekywuli KOHMPOsIb MPO8OOUMCS MymeM MPOBEPKU BbINONIHEHUsI doMawHe20 3adaHusi,
B8XO0HO20 KOHMpPOss (8 eude camocmosimesibHbIX U KOHMPOIrbHbIXx pabom, Ooknados u

peghepamos).

lNpu peanusauuu QucyuniuHbl C UCMO/Ib308aHUEM OUCMAaHUUOHHbLIX 0bpa3oeameribHbIX
mexHosnoaul ucrnosnb3yrmcsi UHCMpyMeHmMb| 3/1EKMPOHHOU UHGbOpMayUOHHO-
obpasosamernbHol cpedbl BI'Y «3nekmpoHHbIt yHUgepcumem BIY» (https.//edu.vsu.ru) u/unu
‘MOOK Bry” (https://mooc.vsu.ru), cepsucbl 8udeokoHpepeHuyul (BigBlueButton, Zoom,
Discord u dp.), anekmpoHHasi noyma, MecceHdxepbi U coycemu.

lMakem ogpucHbix npozpamm LibreOffice (https://ru.libreoffice.org/)

lpoepammHoe obecnedeHue MN3C-nuHeliku CCD Tool

lpoecpammHoe obecriedeHue cnekmpomempa USB-2000+ SpectraSuite

cucmema KomnbromepHol aneebpbi Maxima (http://maxima.sourceforge.net/ru/index.html)

IS IS P

cpedcmeo nocmpoeHus epaghukos Gnuplot (http://www.gnuplot.info/); cucmema

KomrbtomepHoU esepcmku LaTeX (https.//www.latex-project.org/)

18. MaTepnanbHO-TeXHU4YeCKoe obecrneyeHne AUCLUNIUHBI:
Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKIOYEeHUST K cemu "MIHmepHem" u obecrieyeHuem

oocmyna 6 31eKMPOHHYI0 UHGOopMayUoOHHO-0bpaszosameribHyto cpedy BlY, lNpoekmop BenQ
MS 612ST, ocka macHumHo-mapkepHas 100*200. NpoepammHoe obecneyeHue: OC Windows
(WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc).
lMpoepammHas cucmema Onsi OBHapy)XeHUsI MEeKCMO8bIX 3auMcmeosaHull 8 y4YebHbIX u
Hay4HbIlx pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each
AcademicEdition Additional Product. [llpozpammHbili Komrnekc 0nsa 3BM - MathWorks.
Cucmema uHxeHepHo20 moldernuposaHuss ANSYS HF Academic Research.

Peanu3zayusi QucyunnuHbl ¢ NPUMEHEeHUEM 31IEKMPOHHO20 0by4eHUsT U OUCMaHUUOHHbIX
obpasosameribHbIX MEXHOI02Ul ocyuiecmernisemcs 4Yepes obpasosameribHbIl ropmar
"OnekmpoHHbIl yHUsepcumem BI'Y" (https://edu.vsu.ru).

19. ®oHA OLEHOYHbIX CpeACTB:

19.1 NMepeyeHb KOMMNETEHUMA C YyKasaHueMm 3TtanoB ¢QopMupoBaHuUAa U
nnaHMpyeMbIX pe3ynbTaToB 00y4YeHus
Kog n cogepxaHue MnaHnpyemble pe3ynbTaTtbl 00y4YeHns OTanbl
KoMmneteHuun (Mnu (nokasartenu JoCTKEHNst 3aaHHOro dopMMpoBaHuA o0C
ee yacTu) YPOBHSI OCBOEHUSI KOMNETEHLIMU KoMneTeHunm (cpenctBa
nocpeacTtsoM OPMMPOBaHNS 3HAHWN, (pasgensbl (Tembl) OLeHMBaHWSA)
YMEHWIA, HABbIKOB) OVCUMNIUHBI UNn
MoZyns n ux
HanMMeHOBaHMeE)
MK-1.1. 3Hamb: 6a3oebie onpedenieHus U Omarni 01-06. YCTHBIN onpoc
NeMoHCTpupyeT MOHAMUS, Ccesi3aHHblIe C MpukiadHol BeedeHue. BbinonHeHne
rny6okve eonoepacgpued, ) npobriemamuky MHAMBUAYATbHbBIX
COBPEMEHHbIE 3HAHMS 2or02paghudeckol 3anucu, XpaHeHusi u lonoepachuyeckas [BagaHun
.| npeobpasosaHus onmuyeckou 3anuce u
B obnacTy TeXHonorf'” UHbopmayuu, Kpye 3adad, docmyrnHbIX gocrpoussedeHue
Np1MBOPOB KBAHTOBOVA onsa peleHus cpedcmeamu UHghopmayuu.
QNIEKTPOHUKN ” eosioepaghuu
OTOHMKM HA OCHOBE Budbi 2onoepamm
HaHOreTepoCTPYKTYP Ymemsb: opueHmuUpoeambCs 8 (0630p).
obnacmu eornozpacpuu u

MK-1.2. ChocobeH eornoepaghuyeckol Aranus
KPUTMYECKI OLEHMBAT uHmMepgepoMempuu,  MoIbL308amMbCsl eonospamm.



https://mooc.vsu.ru

N MHTepnpeTupoBaTb
HoBeMWLLne
NOCTMXKEHNSA TEOPUN U
NPaKTUKN nanyeckmnx
nccnenoBaHuin ans
pelleHns 3agad B
obnacTn nasepHbIxX
TEXHOMNOMMMN

MK-1.3. Ymeer
OCYLLLECTBNATb NMOUCK
InazepoB ¢ 6rM3KnUMU
XapakTepucTukamm B
nuTepaTtype n B Opyrux
COBPEMEHHbIX
NCTOYHMKAX
MHopmMaunn
COrnacHo
COCTaBMEHHOMY MMaHy,
onpeaensaTb Nno
pesynbTatam aHanu3a
NMTEpaTypHbIX AaHHbIX
N OpYrux UCTOYHUKOB
nHdopmaumm
KOHCTPYKLMU 1
TEXHONOormm
N3roToBNEHNs
paspabaTtbiBaeMbIX
INasepHbIX YCTPONCTB

MK-3.1. CtaBuT 3agayn
n chopmynupyet
McxogHble AaHHble Ans
npoBeaeHns
MOAENMPOBaHWSA U
pacyeTa
XapakTepucTuk
n3ny4eHus
pa3pabaTtbiBaeMbix
InasepHbIX YCTPOWCTB

MK-3.2.
3aBMCUMOCTH
napameTpamm
N3ny4yeHns
paspabaTbiBaemMoro
NonynpoBOAHNUKOBOIO
Inasepa "
0CcoBEeHHOCTSAMMU
KOHCTPYKLIMM NasepHou
reTepoCTPYKTYpbl "
OMTUYECKOro
pes3oHaTopa

BbisiBnsieT|
Mexay|

MK-3.3. Bnageet

crnieyuasibHol numepamypod 8
usydyaemol npedmemHoud obnacmu,
0bocHosbI8amb onmumaribHblIl
gapuaHm onmu4Yeckoli cxembl U 8bI60p

cpedcme  peweHuss  KOHKPEMHbIX
3aday; peasnusosbieamb 0b6pabomky
ONMUYECKUX uHmepgepoepamm
epacpuyeckumu u onmuYecKuUMU
cpedcmeamu

Bnadems: 3HaHusMu O 3anucu U
obpabomke pPasnuYHbIX murnos

eofoepaMM  Ha  UMerWuUxcs 8
pacnopsikeHUU ONMuUYecKux cpedax ¢
MPUMEHeHUeM 1a3epHbIX UCMOYHUKO8
U3/TYYEHUS.

OcHosHble
napamempsl
20/102paghuydeckux
3arnomMuHaruwux
ycmpoticms.

OcHosHble
MPUMEHeHUsI
eosioepachuu.




3HAHUAMW ONTUYECKUX
XapaKTepucTuk
NonynpoBOAHMKOBBIX
MaTepuanos,
pacnpocTpaHeHns
cBeTa B
[ANANEeKTPUIECKMX
BOMHoBOAax And
pacyeTa BONHOBOAHbIX
INasepHbIX CTPYKTYP
MK-3.4. 3naet
BO3MOXHOCTU
npoueccos
BblpalLnBaHUs
reTepoCTPYKTYp,
mMeToabl
dbopmupoBaHund
aKTMBHOrO 3NeMeHTa,
0COBEHHOCTN PEXMMOB
HaHeceHus
ANaNeKTPUIEeCcKmx
OTpaxkatoLmx n
NPOCBETAAOLLNX
NOKPbITUI

MpomeXxyTouHas aTTecTauma (3a4eT ¢ OLIEHKOM) KM

19.2
OnucaHueKkpuTepueBULLKanblOLeHMBaHUSAKOMMNETEeHUMN(pe3ynbTaToBOOyYe
HUA)NPUNPOMEXYTOYHONATTECTaLMKN

AnsoueHnBaHusipesynbTaToBOOYYEHsIHAa3a4YeTenCcnonb3yTcacneayoLmenokasaTenm
(8YHBIM319.1):
1)3HaHney4yebHoromatepumana,srnageHMenoHATUMHbIMannapaToMMTeopeTUYEeCKMMNOCH
OBaMNOUCUUNIIUHDI;

2) YMEHWe CBA3bIBaTb TEOPUIO C NPAaKTUKON;

3) yMeHMe OnncCbiBaTb OCHOBHbIE XapaKTEPUCTUKN CriekTpanbHbIX Npnbopos;

4) BNageHne 3HaHUsMU O COBPEMEHHbIX CneKTparnbHbIX Npubopax u NpuHUMnax nx
paboThbl.

CooTHoLWeHMe nokasaTernen, KpUTepueB U LWIKasbl OLeHUBaHUA pe3ynbTaToB
oGy4eHus.

YpoBeHb

KpuTepum oueHmBaHusa KoMneTeHumn cthopmuposaH  [lLikana oueHok
HOCTU
KOMMETEHLNN

lNoceweHue scex npakmu4veckux 3aHamud. lNonHeili omeem Ha KVM. M08bIWEHHBbIl  |oMAUYHO
lpasurnbHble omeemel Ha dornonHUmerbHble 80r1POChI. ypo8eHb
BbinonHeHue 8cex pegepamos u camocmosimesibHbIX
unousudyanviolx 3a0aHull.
lNponycku  3aHsmudl. [lonHbii omeem Ha KWM. HenosnHbie, 6a3o6nbll Xopowo
HernpasusibHble omeembl Ha pPsd OOMOSIHUMESbHbIX 80MPOCO8. yYpO8€eHb
BbinonHeHue 8cex peghepamos u camocmosimeribHbIx 3adaHudl.




lNporniycku 3aHamul. HenonHeii omeem Ha KWM. HenonHele, rnopozosslli yooeriemsopu-
HernpasusibHble omeembl Ha psi0  OGOMOHUMEbHbIX 80MPOCO8. ypOBEHb meJsibHO
BbinonHeHue ecex peghepamos u camocmosimeribHbix 3adaHul.

lponycku 6onbWUHCMEBa npakmu4Yyeckux 3aHamul. HenpasunbHbIl - Heydoeriemeopu-
omeem Ha KWM. Omcymcmeue omeemo8 Ha b60/bWUHCMEO mesibHO
dornoniHUmMerbHbIX 80Mpocos. BeinonHeHue He ecex pegepamos u
camocmosimesibHbIX 3a0aHuli

19.3 TunoBble KOHTPONbHbLIE 3aJaHUs WIIM WHble MaTepuanbl, Heo6xoaumblie ANA
OLleHKN 3HaHWW, YMEHUW, HaBbIKOB U(MNM) onbiTa AeATeNbHOCTU, XapaKTepu3syklume
aTanbl ¢opMUPOBAHUA KOMMETEHUMW B MNpouecce OCBOeHMsA obOpasoBaTeribHOMN
nporpamMmmbi

®oHA KOHTPONbLHO-U3MepUTeNIbLHOro MaTepuana

YTBEPXOAHIO
3asepyowmi kacdeapon ONTUKM U CAEKTPOCKONMU

OBunHHukoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHue nogrotoBku / cneynansHocTb 03.03.02 - duauka

OucumnnuHa JlasepHasg ronorpadous
dopma obyyeHus 0OYHas

Bug koHTpons 3a4eT C OLIeHKON

Bua atrectauumm NPOMEXYTOYHas

KoHTponbHoO-u3meputenbHbin matepuan Ne 1
1. cTopusa oTKpbITUS NpyvHLMNa ronorpagoum.
2. [onorpaduyeckne onTU4eCKNe aNeMeHTHI.

Mpenogasartenb

nodnuck pacuwugposka nodnucu

YTBEP>XOAHRO
3aBenyowmin kadeapor ONTUKM U CNEKTPOCKONUK

OBunHHMKoB O.B.
nodnuck, pacwugposka nodnucu

20



HanpaeneHune nogrotosku / cneuynansHocTb 03.03.02 - dusuka

OucumnnuHa JlasepHas ronorpadous
dopma obyyeHus Oo4YHas

Bug koHTpons 3a4eT C OLEHKOM

Bua atTrectauum NpoMeXyTo4yHas

KoHTponbHO-M3MepuTenbHbIN Matepuan Ne 2

1. Teopus nsobpaxenns Mabopa.
2. lonorpaduyeckast Koppekums ontTudecknx abeppauun.

Mpenogasartenb

nodnuck pacuwugposka nodnucu

YTBEP>XOARO
3aBenyowmin kadeapon ONTUKM U CNEKTPOCKONUK

OBuunHHukoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHue nogrotoBku / cneuynansHocTb 03.03.02 - duauka

OucumnnuHa JlasepHasg ronorpadous
dopma obyyeHus 0YHas

Bug koHTpons 3a4€eT C OLIeHKOM

Bua atTectauum NPOMeXyToYHas

KoHTponbHoO-u3meputenbHbin matepuan Ne 3
1. denicTBUTENBHOE N MHUMOE N30bpaxeHne. OpTo- 1 NceBgockonnyeckoe n3obpaxeHue.

2. MeTog AByx aKCrosuumi. MiamepeHune cmelLeHnin 1 dedopmaLmii.

Mpenogasartenb

rnodnuck pacuwugposka nodnucu

YTBEP>XOAKO
3aBepyowmin kadeapor ONTUKM U CNEKTPOCKONUK

OBunHHukoB O.B.
nodnuck, pacwugposka noodnucu

20



HanpaeneHune nogrotosku / cneuynansHocTb 03.03.02 - dusuka

OucumnnuHa JlasepHas ronorpadous
dopma obyyeHus Oo4YHas

Bug koHTpons 3a4eT C OLEHKOM

Bua atTrectauum NpoMeXyTo4yHas

KoHTponbHO-U3mepuTtenbHbi matepuan Ne 4
1. l'onorpacdurdyeckas 3anvce MHOPMaLnK.
2. lonorpaduyeckas nHTepdepomeTpus. Fonorpaduryeckne MeToabl UsSMepeH1s napameTpoB

penbeda.

Mpenogasartenb

nodnuck pacuwugposka nodnucu

YTBEPXXOAIO
3asepyowmi kacdegpon ONTUKM U CAEKTPOCKONMK

OBuunHHukoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHune nogrotoBku / cneynansHocTb 03.03.02 - duauka

OucumnnuHa JlazepHad ronorpadus
dopma obyyeHus Oo4YHas

Bua koHTpons 3a4eT C OLIeHKON

Bua atTrecTauunn NnpomMeXyTovyHas

KoHTponbHoO-u3meputenbHbin matepuan Ne 5
1. BoccTaHOBNEHWE ONTUYECKUX rOfIorpamMMm.

2. Hepaspylwatowwmin KoOHTponb. aMepeHne mexaHn4ecknx Bubpaumi.

MpenopaBatensb

nodnuck pacwugposka nodnucu

YTBEP>XOAHRO
3aBenyowmin kadeapor ONTUKM U CNEKTPOCKONUK

OBunHHukoB O.B.
nodnuck, pacwugposka noodnucu

20

HanpaeneHune nogrotosku / cneynansHocTb 03.03.02 - dusuka




Oucumnnuna JlazepHagd ronorpadus
dopma obyyeHus Oo4YHas

Bug koHTpons 3a4eT C OLIeHKON

Bug atTecTtaumm NpOMeXyTo4Has

KoHTponbHO-M3MepuTenbHbIn Mmatepuan Ne 6
1. Fonorpamma kak andpakumnoHHas peluetka. CBOMCTBa ONTUYECKMX FONorpaMM.

2. l'onorpammbl B MeAULMHE U KPUMUHAMMUCTUKE.

MpenopaBatensb

nodnuce pacwugposka nodnucu

YTBEP>XOAHRO
3aBenytowmin kadeapon ONTUKM U CNEKTPOCKONUK

OBunHHukoB O.B.
nodnuck, pacwugposka noodnucu

20

HanpaeneHune nogrotosku / cneynansHocTb 03.03.02 - dusuka

OucumnnuHa JlasepHas ronorpadous
dopma obyyeHus Oo4YHas

Bua koHTponsa 3a4eT C OLEHKOM

Bupg atTrectauumu NpoMeXyTo4yHas

KoHTponbHO-M3MepuTenbHbIn Mmatepuan Ne 7

1. Pernctpupytowime cpefbl Ans ronorpadumn. YCTaHoBKM ANs 3anMcy U BOCCTaHOBMEHUS
OMNTMYECKMX roforpamm.

2. OCHOBHbIE XapaKTePUCTUKN FONOrpaMm 1 BOCCTAHOBNEHHbIX N306paxeHnn.

MpenopaBatensb

nodnuce pacwugposka nodnucu

YTBEPXOAIO
3asepyowmi kadegpon ONTUKM U CAEKTPOCKONMK

OBunHHukoB O.B.
rnodnuck, pacwugposka noodnucu

20

HanpaeneHune nogrotoBku / cneynansHocTb 03.03.02 - duauka
Oucumnnuna JlazepHagd ronorpadus




dopma obyyeHus Oo4YHas
Bua koHTpons 3a4eT C OLIeHKON
Bua atTrectauunn NnpomMeXxyTovyHas

KoHTponbHO-M3MepuTenbHbIn Mmatepuan Ne 8

1. UndppoBas ronorpacus (ronorpadgpuyeckas nHTepdepomeTpus, ronorpadudeckas
MUKPOCKOMMS).

2. MacwTabHble nckaxeHns n3obpaxeHus. ICTOYHNKN NCKaXKEHNI.

MpenopaBatensb

nodnuck pacwugposka nodnucu

YTBEP>XOAHRO
3aBenyowmin kadeapor ONTUKM U CAEKTPOCKONUK

OBunHHukoB O.B.
nodnuck, pacwugposka nodnucu

20

HanpaeneHune nogrotoBku / cneuyunansHocTb 03.03.02 - duauka

OucumnnuHa JlazepHag ronorpadous
dopma obyyeHus 0OYHas

Bug koHTpons 3a4€eT C OLIeHKOM

Bua atTectauum NpoMeXyToyHas

KoHTponbHO-u3mMeputenbHbin matepuan Ne 9

—_

. OcHOBHble napameTpbl roniorpacnyecknx 3anoM1HaoLMX YCTPONCTB.
2. MpoponbHoe 1 nonepeyvHoe yBenuMyeHne npu aHanuse rofiorpamm.

Mpenogasartenb

rnodnuck pacuwugposka nodnucu
Tembl pechepaTtoB

. Hocumenu uHgbopmayuu 0nsi 20r10epaghuyeckux 3arnoMuHarowux ycmpoucms.
. TexHuka socripou3sedeHusi 20510epaMm pasHoU CII0XXHOCMU.

. lonoepaghuyeckoe KUHO U mernesudeHue.

. TpexmepHasi pomozpagbus.

. [pumeHeHue 2onozgpachuu 8 oriIMomexHuUKe.

. Heonmuuyeckas eonozpagusi.

. lonozpagpuyeckue 3anomuHarowue ycmpoticmea 080U4YHOU UHGDOPMaUUU.

. KonuposaHue 2onoepamm.

. PadyxHas aonoepagpus.

0. lonoepacpuyeckas u criekn-uHmepgepoMempus.

2 ©OCoOoONOGOPA~,WN-=-



11. lponyckatowue u ompaxxamersibHble 205102paMMhbl.

12. OcHosHble xapakmepucmuku 06beKkmos 05151 205102paghupo8aHus.

13. [. MNabop — naypeam Hobenesckou npemuu.

14. FO.H. [JeHuctok — 0CHOBOMOMOXHUK 06BbeMHOU 2os10epaghuul.

15. C. BeHmMoH — ucmopus pazsumusi padyXHbIX 207102paMM.

16. XyOoxecmeeHHas 2orozpachusi.

17. "ToHKue" u 06beMHbIe 2o0n02pammbl. AMANUMyOHbIe U ¢ha3oebie
eorozspamMmbl.

CocTtaButens:

r ./ b
NeoHoBa JlnaHa KOpbesHa, / sl
KaHanaaTt omsnko-mMmaTeMaTUYeCKUX HayK, AOLEHT ( L5~ F
[Mporpamma pekomeHgoBaHa HMC domsndeckoro dakynoreTa

(HaumeHoBaHuWe hakynbTeTa, CTPYKTYPHOro nogpasgeneHus)

npotokon ot 20.06.2023 Ne 6
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