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PABOYAS MPOrPAMMA YYEBHOW AUCLUUNIHBI

51.B.02 BBegeHue B husnky nasepHbiX U cnekTpanbHbIX TEXHOMOMNN

. Koa n HaumeHoBaHue HanpaBneHua noarotoBku: 03.03.02 Qu3uka

. Mpodmnb noaroToBkU: Puisuka MeQUUUHCKUX, 1a3E€PHLIX MEeXHOI02ul u
HaHoMamepuarsios

. Kanudmkaumua BeinyckHuka: bakasnasp
. Popma obpa3zoBaHUA:_0YHas

. Ka(bep,pa, oTBeYawliad 3a peanun3aunio AUCUUNIINHDLI: kaghedpa onmuku u
CrieKmpockKonuu

. CoctaBuTtenu nporpammsbl: [pesuesa VipuHa 'eHHadbegHa, kaHOudam hu3uKko-
Mamemamudeckux Hayk, OoueHm:KoHOpameHko Tamapa CepaeesHa, kKaHOuOam
U3UKO-MamemMamu4yecKux HaykK, OoueHm,; Boszopbkosa EkamepuHa ArnekcaHOpPo8Ha,
kaHOudam ¢bu3uKo-MamemMamu4ecKux HayK, 0oueHm

. PekomeHpoBaHa: HMC ¢busuyeckozo gpakynbmema om 04.06.25 2. npomokos Ne 6

. Y4yeOHbIN roa: 2027 /2028 CemecTp(-bl): _6



9. lenu u 3ada4yu y4e6HOU QuCyUNIUHbI:

Lensamu

OCB80€HUA

y4ebHol

oucyunnuHbl

A67MA0MCA: dopmmpoBaHme

nNpodeccnoHanbHOM KOMMETEHUUN Y CTYAEHTOB (OM3NYECKOro dakynbTeTa, obyyarowmxca no
npocpunio "dunsmka MeauLMHCKMX, NasepHbIX TEXHOMOIMIA 1 HaHOMaTepuanoB" B 00NacT OCHOBHbIX
NOSIOXKEHUN U NPUHLMMNOB COBPEMEHHOWN NasepHON OU3NKN U ONTUYECKOWN CNEKTPOCKOMUN, BKOYAS
OCHOBbI TEOPUM NPOLECCOB B3aMMOOENCTBUS NTa3epHOro U3fyvyeHus ¢ BELLEeCTBOM.

3adayu yuyebHou ducyunIuHbI:

- U3y4NTb OCHOBbI Teopun I'Ip606pa3OBaHI/IF| AQJIEKTPOMArHTHbIX BOJIH MPU pacnpocTpaHeHUN B
BellecCTBe;

- copMMpoBaTb NPeACTaBMeHNs O COBPEMEHHbLIX akTyanbHblXx npobremMax u meTogax WX
pelLeHns B o6nacTu m3nKN NasepHbIX U CNeKTpanbHbIX TEXHOMOMMMN.

10. Mecmo y4yebHOU OucyunnuHbl 8 cmpykmype OIIO[I: 4acTb, dopmupyemas
y4yacTHMKamun obpasoBaTenibHbIX OTHOLIEHWI, 6ok b1.
11. KomnemeHyuu

obyyarowezocsi, ¢hopmupyembie 8
0ceOoeHuUs1 OUCUUIMJIIUHBI:

pe3ynbmame

nMoMcK  nasepoB C
BrmMsKknuMu
XapakTepucTukamm B
nutepartype " B
OPYTUX COBPEMEHHbIX
NCTOYHUKAX
MHdOopMaLnn
cornacHo
COCTaBrEHHOMY

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMNeTeHUUN
MK-3 | CnocobeH MK-3.1 HemoHcTpupyet 3Hamb: OCHOBHbIE  MOJIOXEHUs U
aHanusmpoBsaTb rny6okune MPUHYUMNbI  CO8PeMeHHOU onmuyeckou
CcyLlecTBytoLLne COBpPEMeHHble 3HaHus | PPU3UKU, éKIoYas Knaccu4eckue
TexXHN4eckune B obnactu TexHonorui | OCHOSHI — —  meopuu fpoyeccos
peLleHus ans npubopos  ksaHTOBOM | 83@UMOdelcmeus ceema ¢
peanu3aunu 3MNEKTPOHUKM " gemecmeom, UHMepgepeHyUU u
napameTpoB (OTOHUKM Ha OCHOBE ucbpakyuu  ceemoebix 60K U
pa3pabaTbiBaeMbIx HaHOreTepoCTPYKTYp ueronbsosanUla — Ux 6 pasnuHbIX
Na3epHbIX ycmpoticmeax.
YCTPOWCTB
K321 cnocoten KPUTUHECKA | yvemp: onucbieamp npouecchl
oueHvisatb " | esaumodeiicmesus ceema c
nHTepnpeTnposatb 8elecmeom, uHmMepghepeHyuu U
HoBeMLIne dughpaKyuL ceemosbIxX 8OIIH.
JOCTVXEHNS TeopUn 1
NpakTuKn pU3N4ECKNX
veeneaosannn ANA 1 Bradems: ocHosamu meopuu
pelleHns — 3anad s rpeobpa3osaHusi 3/1eKMpoMacHUMHbIX
obnacTu | Ta3ePHBIX 1 o fnpu  pacrnpocmpaHeHuu 8
TexHonorim geujecmee; OCHo8aMu Kraccu4deckol
meopuu ducnepcuu; rpouyeccos
M02/10WeHUS], pacCesiHUsI U OmMpakeHust
MK-3.3 YMeeT OCyLWECTBIATb | y npesomeHusi 8 0OHOPOOHbIX cpedax.




nnaHy, onpeaensitb no
pesynbTataMm aHanusa
nuTepaTypHbIX
OaHHbIX U
WCTOYHUKOB
MHdopMaLnn
KOHCTPYKLMM "
TexHonormm
N3roTOBMEHUsI
pa3pabaTbiBaeMbIx
nasepHbIX YCTPOUCTB

ApYrvx

MK-4

CnocobeH
npoBOANTb
3KCnepvMeHTanbHy
) NpoBepKy
BblGPaHHbIX
TEXHOMOrNYECKNX
peLleHnn
Npon3BOACTBA
npmbopos "
uccnegoBaHue
napameTpoB
HaHOCTPYKTYPHbIX
mMaTepuanos
crnekTpanbHbIMU
mMeTogamu

MK-4.1

OpraHusyet "
KOHTponupyeT
3KCnepuvMeHTanbHble
NpOBEpPKU
pa3paboTaHHbIX
TEXHOSOMMYECKMX
npoLeccoB,
paspabartbiBaeT
nporpammeil
npoBeeHus
3KCNEepPMMEHTOB B
COOTBETCTBMM c
yTBEPXKOEHHON
METOAMKOW MpPOBEPKU
TEXHOSOMNYECKMX
npoLeccos

MK-4.2

CocTtaBnsieT nepeyeHb
napameTpos,
noanexarimx
KOHTPOIO "
N3MepeHuto npu
npoBeaeHUN
TEXHOMOMMYECKUX
npoLeccoB U aHanuse
UCMonb3yembIxX
maTepuarnos,
YyTOUHsIET "
KOppEeKTUpyeT

TpeboBaHusi K

napameTpam
paspabaTtbiBaemMbIX
npubopoB  KBAHTOBOM
3MNEKTPOHUKM "
POTOHUKU

3Hamsb: OCHOBHbIE mMemoOduKu
aKcriepuMeHmarsibHol rnposepku
onmuyeckux demarnel u ycmpoticms.

Ymems: cocmaesnisime nepeYeHb
napamempos, nodnexaujux KOHMPOJSIO
U  Uu3MepeHuro  npu  npogedeHuu
MexHoI02U4eCKUX npoueccoe u
aHanusy ucrosib3yeMbix Mamepuaros.

Bnademsb: HagbikaMu cocmagneHusi
nporpamMmM MpOBEAEHUSI SKCNEPUMEHTOB
no npoBepKe TEXHOMOMMYECKMX
MpOLLECCOB.




MK-4.3

CornacoBbiBaeT
TeXHN4Yeckune
TpeboBaHusi K
napameTpam
paspabaTtbiBaeMbIx
n3genun, CpOKMn
BbIMNOMHEHNs  3TanoB
pa3paboTkn, nepedHs
" obbema
OOKYyMeHTauum

12.CTpyKTypa n copgepxaHve y4eO6HON ANCLUNIIUHDbI:
O6beM AMcUMNNHBI B 3a4eTHbIX eAuHMLax/yacax B COOTBETCTBUN C Y4EOHbIM

nraHom — 3/108 .

dopmMa NpPoOMeXyTOYHON aTTecTauum (3a4yem/3Kk3ameH) 3a4eT C OLLEHKON.

13. Buabl y4eOHOM paboThbl:

TpyooemkocTb
Bua yuebHon pabotbl Mo cemectpam
Bcero No 6
AyaNTOpPHbIE 3aHATUS 34 34
nekunmn 34 34
B TOM Yyucrie: npakTnyeckne - -
nabopaTtopHble - -
CamocTtodrtensHas paborta 74 74
Wtoro: 108 108

13.1 CopgepxaHue pa3genoB AUCLUNIIUHDI:
Ne HanmeHoBaHue pasgena o Peanusauna pasgena
ofepXxaHue pasgerna gUCLMNIUHDI
n/n ANCLUUNIUHBI OUCLUMNNWHBI C

MOMOLL|bO OHNAMH-
Kypca, QYMK *

1. JIeKUNOHHbIe 3aHATUA

BeedeHue. lNpedmem u
3adayu Kypca "BeedeHue 8
U3UKy nazepHbIX u
criekmparbHbIX

~ 1

mexHosiocuu-.

AkmyanbHocmb Kypca “ BeedeHue 8 ¢pusuky
nia3epHbIx U criekmparibHbIX mexHonoaul .
lNocmaHoeka 3adayu.

OHnaliH Kypc
«@u3uka nasepHbix U
criekmparbHbIX
mexHoroauuli»
https.//edu.vsu.ru/enrol/ind|

ex.php?id=11565


https://edu.vsu.ru/enrol/index.php?id=11565
https://edu.vsu.ru/enrol/index.php?id=11565

2 ®deHoMeHonoau4eckoe Modenb cnnowHol cpedbl. YpasHeHuss Makceenna.
onucaHue 83aumodelicmeusi MamepuanbHbie ypasHeHus. Knaccugpukauyusi cpeo.
371€KMpPOMazHUMHbIX 80ITH llnockasi MOHOXpoMamu4yeckasi ceemoeasi 80/IHa 8
Cc menamu. nuHetHou 00HOPOOHOU u3ompornHou cpede.

KomnnekcHass  Quanekmpudeckass MpoOHUUaeMoCmb,
NuHelHasi ~ onmuyeckas  80CMpuuMyueocmb U
KOMIMEeKCHbIU rnokasamesb pesrioMiaeHusi cpedsbi.

3 OmpaxeHue u OmpaxeHue u nperioMmIeHUe ceema Ha epaHuye
npesiomMneHue pasdena. paHu4HbIE ycrosusi ons
371eKMpPoMa2HUMHOU 80/1HbI 3/1€KMPOMagHUMHO20 norns. Feomempusi
Ha epaHuye pasdena d8yx ompaxeHusi U npenomneHusi. 3akoH CHennuyca.
Ou3NeKmMpuUKo8 lMonnHoe  eHympeHHee ompaxeHue. HapyweHue

MO/IHO20 BHYMPEHHe20 OmpaxXeHus. OHepaemuka
ompaxeHus U npenomneHus. @opmynbi DpeHers.

4 Knaccuyeckasi meopusi Knaccuueckas meopusi ducnepcuu ceema.
ducnepcuu ceema. Basucumocmb onmuy4eckux KOHCmMaHm om 4acmomai.

CoomHoweHusi Kpamepca u KpoHuza. HopmarnbsHas u
aHoMmanbHasi Oucriepcusi ceema. BpemeHHas u
npocmpa+HcmeeHHasi ducriepcusi ceema.

5 OmpaxeHue u BamyxaHue 3/1eKmpoMagHUmHoU 80JTHbI 8

npesiomneHue
371eKMpPOMacHUMHoOU 80/1HbI
Ha nosepxHocmu mMemarina.
Pacnpocmpa+eHue
3/1eKMpPOMacHUMHbIX 80JTH 8
rpPO8oGHUKe.

npoeodsiWUX menax, CKuH-aghghekm. BbipaxeHue
XazeHa u PybeHca. OmpaxeHue ceema om
rnosepxHocmu Memarsnna (HopmarnbHoe nadeHue).
Cmosiqyue 8071IHBbI.

6 B3aumodelicmeue
971eKMpPOMazHUMHbIX 80J1H C
sewecmesom 8 obrracmu e2o

PaccesiHue anekmpomazgHUmMHOU 80s1HbI 0OHOPOOHOU
cpedodl.
AKycmuyeckue U onmudeckue MoOblI KosnebaHud.

npo3payHocmu PaccesiHue MaHdenswmama-bpunnoara.
KombuHauuoHHoe paccesiHue cgema.
7 Bsaumodeticmsue Bsaumodelicmeue  anekmpoMagHUumHbIX  80MIH  C

menamu 8 obracmu pewemoYyHo20 [M02/I0U,EHUS.
lMonsipumoHbl. Ydem aghgpekmos 3ana3obieaHus.

3/IeKmpomMacHUMHbIX 80JIH C
menamu 8 obnacmu
pewemo4yHo:20 rnoesioweHus

8 OrnekmpomagHumHbie 80s1HbI | [JuCrnepcuoHHble COOMHOWeHUs1 071 M08ePXHOCMHbIX
Ha rogepxHocmu mesn 3/1eKMPOMagHUMHbIX 80IH

13.2 Pasgenbl gucumMnimHbl U BUAbI 3aHATUN:

Buapl 3aHaTum (YacoB)

Ne HanmeHoBaHue
n/n pasgena
OUCUMNNUHBI

ne Na6 CP  |KoHTponb Bcero

Jlekunmn

1 BsedeHue. Mpedmem u 2 5 7
3adayu Kypca "CospeMeHHble
npobremb! (hU3UKU 11a3ePHbIX
u criekmparsibHbIxX
mexHonoauu’”.

2 ®deHoMeHooau4eckoe 4 10 14
onucaHue e3aumodelicmeusl
3/1€KMPOMacHUMHbIX 80JIH C
menamu.




3 OmpaxeHue u npenomreHue 6 10 16
ar1eKmpomMacHUMHoU 80/1HbI Ha
epaHuye pasodena 08yx

OuarIeKmpuKo8

4 Knaccuyeckasi meopusi 4 10 14
ducriepcuu cgema.

5 OmpaxeHue u nperiomrneHue 6 10 16

371eKMpPOMacHUMHoOU 80/IHbI
Ha nosepxHocmu memarina.
Pacnpocmpa+eHue
3/1€KMpPOMacHUMHbIX 80JTH 8
rpPo8osHUKe.

6 Bzaumodeticmeue 4 5 9
511eKMPOMacHUMHbIX 80JTH C
sewecmeom e obriacmu e2o
npospayHocmu

7 B3saumodeticmeue 4 10 14
371eKMpPOMazHUMHbIX 80JTH C
menamu 8 obrnacmu

PewemoyHo20 Mo2noweHus

8 BnekmpomazHUMHbIe 80JTHbI Ha 4 14 18
rnogepxHocmu mersi
Umozo 34 74 108

14. MeToan4yeckue ykasaHmMAa Ans odyvarowmxca Nno 0OCBOEHUIO AUCLUMIIUHDI
(pekomeHOayuu obydYarouwuMcs rno 0C8O0EHUK OuCyUruHbl: paboma ¢ KoHcriekmamu
nekyud, rnpe3eHmauuoHHbIM MamepuasioM, 8bINOSIHEHUE MPakmMu4yeckux 3adaHul,
mecmos, 3adaHuli mekywet ammecmauyuu u m.d.)

OcCHOBHbIMU 3marnamu O0C80€HUS OUCUUMNIUHbI S68515emcs] u3ydYeHue y4ebHoU, Hay4yHou U
memoduyeckol numepamypbl, Mamepuasiogs nepuodudeckux u3daHul C puesieyeHuem
3MIEKMPOHHbIX cpedcme Hay4HOU UHGopMayuu.

B xode nodzomosku K meKywumM ammecmauyusiM U MpoMexXymo4yHoU ammecmayuu cmyOeHmy
pekomeHOyemcsl akKmueHO UCIOMb308ambe 3/1EKMPOHHBIU obpa3osameribHbil nopman Moodle —
37IeKMpPoOHHast  cpeda  OUCUUIMIIUHBI, c npedocmaeneHueM  npe3eHmMauul  nekuud,
dononHUmMenibHo20 meopemu4yecKko2o0 Mamepuasa U HOPMamueHO-pasosbix OOKYMEHmMOo8 o
memam u riepeyHeli 80rnpocos 05151 M0020MOBKU K MEKYyUWUM ammecmayusiM U rpoMeXXymoyHou
ammecmauyuu. Takxe cmydeHmy pekomeHOyemcs UCrnonb308ams eecb Habop Memodos U
cpedcme CO8PEeMEHHbIX UHGOPMaUUOHHbIX mMmexHono2ul Orns U3y4YeHUss omevyecmeeHHoU U
3apybexHoll numepamypbl MO0 OUCUUMIUHE, OUEHKU U aHanu3a ee MmeKyweao COCMOSHUS U
nepcrniekmue pasgumusi. Emy npedocmasnsiemcs 803MOXHOCMb pabomamb 8 KOMMbHMEPHbIX
Knaccax ¢pakynemema (313a aydumopusi), umemsb Oocmyn K WHmMepHem-pecypcam u
3/1EKMPOHHOU 1o4Yme, UConb308amb UMeEWUecs Ha kKaghedpe OnmuKku U Criekmpockonuu
usuyeckoao chakyribmema UHHOPMayUOHHbIE MEeXHOI02UU, UCM0Ib308amb pecypchbl 30HanbHOU
Hay4Hou 6ubnuomeku Bl'Y, @ mom 4qucne anekmpoHHO-6ubnuomeyHbie cucmemeil.

15. YyeOGHO-MeTOgMYECKOE U NH(hOpMaLMOHHOE obecneyeHne AUCLUNIIUHDbI:
(cnucok numepamypbi oghopmrsiemcsi 8 coomeemcmeuu ¢ mpebosaHusimu TOCT u ucrnionb3yemcsi obuwjasi
CK803Hasi Hymepauus 071 ecex audo8 fiumepamypbl)
a) OCHOBHas nuTeparypa:
Ne n/n MCTOYHUK
1 LLimaHbko, A.E. KoeepeHmHasi onmuka : y4ebHuk : [12+]/ A.E. lLImaHbko. — Mockea ; bepnuH : Jupekm-

’ Medua, 2021. — 93 c. : un., cxem. — Pexxum 0ocmyna: no nodnucke. —

URL: https://biblioclub.ru/index.php ?page=book&id=598679



https://biblioclub.ru/index.php?page=book&id=598679

Konnauée, A.B. BonHosasi onmuka: dugppakyusi u ducnepcusi ceema / A.b. Konnayés, O.B. Konnayéea ;
Murucmepcmeo Hayku u ebicle2o obpasosarusi PO, KOxHbIl chedeparbHbill yHU8epcumem, VIHXeHepHO-
mexHoroauyeckas akademus. — Pocmos-Ha-LJoHy ; TazaHpoe : FOxHbIl chedeparnbHbil yHusepcumem, 2018.
— 92 c¢. — Pexum docmyna: no rnodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=499702

Kupees, C. B. CogpemeHHbie Memo0Obl OrMuUYecKol CEKMPOCKONUU MEXHOI02U4ecKux cped : y4ebHoe
nocobue 0ns sy3oe / C. B. Kupees, C. /1. LLIHbipes. — 2-e u3d. — Mocksa : 13damernbcmeo KOpaiim,

2019. — 147 c. — (YHusepcumemsl Poccuu). — ISBN 978-5-534-11020-3. — Texkcm : anekmpoHHbll // 96C
HOpalm [calim]. — URL: https.//urait.ru/bcode/442568

CriekmparbHble MemoOds! aHanusa : y4ebHoe rnocobue / E.B. Nawkosa, E. Bonocosa, A.H. Wunyns u dp.. —
Cmaspornorns : Cmasporonbckuli 2ocydapcmeeHHbIl azpapHbil yHusepcumem, 2017. — 56 c. : un. — Pexum
docmyna: no nodnucke. — URL: https://biblioclub.ru/index.php?page=book&id=485007. — bubnuoap.: c. 44-
45. — Tekcm : 911EKMPOHHBIL.

5 | Jlandcbepe, I.C. Onmuka /T.C. JlaHdcbepe. — 7-e u3d., cmep. — Mocksa : ®uamamnum, 2017. —
852 c. : mabn., epag., cxem. — Pexxum docmyna: no nodnucke. —

URL: http.//biblioclub.ru/index.php?page=book&id=485257. — ISBN 978-5-9221-1742-5. — Tekcm :
3/1EKMPOHHBIU.

0) gononHuTenbHas nuTeparypa:
Ne n/n McTouHUK
JlabopamopHbili npakmukym o onmuke : y4ebHoe nocobue / J1. 1. Hecmeperko, O. B. Og4uHHUKo8, M.

6. C. CmupHos [u 0p.] ; BopoHexckull eocydapcmeeHHbIl yHusepcumem. BopoHex : U3damenbckuli dom
Bry, 2021. 218, [1] c. : un., maén. ; 20 cm. ISBN 978-5-9273-3399-8.
7 Teopusi, mexHuka U npakmuka onmu4deckoll pechpakmomempuu : y4ebHoe nocobue / [O.B. O84UHHUKO8 U
’ 0p.] ; BopoHex. eoc. yH-m. Boporex : U30amenbckull dom BI'Y, 2016. 65, [2] c. : un., mabn. ISBN 978-5-
9273-2371-5.
8 Cmpamm [x.B. (nopd Panel). BonHosasi meopusi ceema / [x.B. Cmpamm (nopd Paned).
) Edumopuan YPCC, 2010 a.
9 Tpogpumosa T.N. OcHosbl pusuku. KHuea 4. BonHosasi u keaHmosasi onmuka. M. Bbicwas wkona.

20072. 215c.

10. KnuweHko A.l1. Onmuka: Kypc nekyud / A.l1. KnuweHko. 2004

1 Qusuydeckas onmuka : Y4ebHUK Orsi 8y308 0 HarnpaesseHuto u crneyuansHocmu "®usuka"/ C.A.

’ AxmaHos, C.KO. HukumuH .— M. : 38-e0 Mock. yH-ma, 1998 .— 655 c.

®omoHHasi onmuka / A. B. Ceukapes .— CIl16. : C.-[lemepb.20c.uH-m mo4HOU mMexaHuku u onmuku, 2000

12.

— 217,[2]c.
13. BopH M. OcHosb! onmuku / M. BopH, 3. Bonbg. - M. : Hayka, 1978. - 719 c.
14. Cokonos A.B. Onmuyeckue ceolicmea memainos / A.B. Cokornos. - M. : @uamameaus, 1961. — 464 c.
15 Onmuka : yyebHoe rocobue Onsi cmyd. ¢bu3. crey. 8y3o8 / E.N. Bymukos ; nod ped. H.U. Kanumeesckozo
’ .— M. : Bbicwas wkona, 1986 .— 511,[1] c.
16 Unmepgeperyus u dugppakyusi ceema. OCHO8bI meopuu U MpuMeHeHus. Y4ebHoe nocobue drs 8y308
) / HazubuHa N. M. - MawuHocmpoeHue. JleH.om0. 1974. — 360 c.
17 gaHgg%/ 5655! BnekmpoduHamuka crinowHsix cped / J1.4. JlaHday, E.M. Jlugpwuy. - M. : Hayka, 1959.
18. Koponee ®.A. Teopemuydeckas onmuka / @.A. Koponés. - M. : Boicwas wk., 1966. — 555 c.

B) MHPOPMAaLMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypehbl:

Ne n/n IcTOYHMK

19. |Nowuckoas cuctema e-library.ru

20. [MowuckoBas cuctema google.ru

21. |ApxuB Hay4HbIX XypHarnoB http://arch.neicon.ru/

22. |EAvHOe OKHO JocTyna K obpasoBaTtenbHbIM pecypcaM. bubnnoteka http://window.edu.ru/
23. [OnekTtponHbIv kaTanor 3HB BI'Yhttps://www.lib.vsu.ru/

24. [OBC "M3paTenbcTBa "JlaHb" https://e.lanbook.com

25. [OBC "YnuBepcuteTtckas bubnuoteka online" https://biblioclub.lib.vsu.ru

26. [HaumoHnanbHbIi uncposon pecypc "PYKOHT" hitps://rucont.ru

27. |OnekTpoHHas 6ubnunoTteka MNoneunTenbLCKoro cCoBeTa MEXaHMKO-MaTeMaTM4eckoro gakynsteta My

28. |BupTtyanbHas obyvatowas cpega Moodle < https://edu.vsu.ru>

16. MepeyeHb y4eOHO-MeTOQUYECKOrO obecnevyeHUs oA CaMOCTOATENIbHOW paboThbl
(y4ebHo-memoouyeckue pexkomeHOayuu, rnocobus, 3ada’yHuku, MemooudYeckue ykasaHus



https://biblioclub.ru/index.php?page=book&id=499702
https://urait.ru/bcode/442568
http://biblioclub.ru/index.php?page=book&id=485257
http://arch.neicon.ru/
http://window.edu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/

10 8bIMOJIHEHUIO MPpakmu4yecKux (KOHmposibHbIX) pabom u dp.)

Ne

MNcToYHUK
n/n

3OnekmpoHHbIL Kypc 0rs ducmaHyUuoHHO20 0byyeHusi « CoepemeHHbIe npobremb! ¢husuku
Jn1a3epHbIX U criekmparbHbIX mexHonoaul»: <https://edu.vsu.ru/enrol/index.php?id=11565>

UHempykyusi « Obwyue pekomeHOayuu rno oghopMIIEHUKO KyPCO8bIX U 8bIryCKHbIX

2 | keanugukayuoHHbIx pabom» MBIy 2.1.13 - 2016
http://www.law.vsu.ru/education/acts/i2.1.13 2016.pdf

Memoduyeckue pekomeHOayuu Mo 8bINOTHEHUK caMocmosimesibHolU pabombl 06yYaowumucs
e bakanaspuame o HarpaesneHur "Ouauka” [BrnekmpoHHbIl pecypc] : y4ebHo-Memoduyeckoe
3 | nocobue : [0ns cmyd. 4-20 Kypca HarpasneHusi 03.03.02 ®u3suka] / Cocm.: J1.FO. JleoHosa, J1.B.
Tumoea ; BopoHex. 20c. yH-m .— OneKmpoH. mekcmosbie 0aH. — BopoHex : U3damenbckuli
dom BI'Y, 2019.

17. ObpasoBaTtenbHble TEXHOSIOrUN, UCNOSb3yeMble NpU peanusaumm y4yeoHomn
OUCLMNIINHbI, BKNOYaa AUCTaHLUNOHHbIe obpa3oBaTtenbHble TexHonoruu (AO0T),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe 0OyYeHue):

lMpeobnadarowumu  mMemodamu U  rnpuemam  obydyeHuss  Aensomcsi.  06bSCHUMEbHO-
unmocmpamugHele  (06bsCHeHUe, nokaz — OeMOHcmpauus y4ebHo20 Mamepuana u 0p.);
aKmueHble (aHanu3 y4ebHoOU U Hay4yHOU Jfiumepamypbl, cocmassieHue cxem u 0p.) U
UHMepaKmueHble, 8 MOM 4Yucrie U 2pyrnrosbie (83aumMHoe obydeHue 8 ¢hopme MoO20moeKU U
obcyxdeHuss doknados); UHGhOPMaUUOHHbIE;  MynbmumeluliHble (paboma ¢ calimamu
akadeMu4yecKux cmpykmyp, Hay4Ho-uccredogamersibCKUX op2aHu3ayull, 31eKmpoHHbIX bubnuomek
u Op., paspabomka npe3eHmauul, coobweHuli u 0oknados, paboma C 3S/1EKMPOHHbLIMU
obyyarowumu rnpospammamu U m.n.).

OpezaHu3ayuoHHasi cmpykmypa f1eKyUOHHo20 3aHsimusi: 1. @opmynuposka membl, yenel 3aHImus,
rnocmaHoska npobnemHo2o0 eornpoca. 2. Pa3sbsicHeHue 80rnpoco8 Meopemuyeckoeo U
rnpakmu4yeckozo rnaHa Ors peweHuss rocmasseHHol npobnembl. 3. Paccmomperue nymel
peweHusi npobreMHo20 8ornpoca Ha KOHKPEemHbIX npumepax. 4. 3akmouyeHue, opmynuposka
8b180008. 5. ®opmynuposka 3adaHusi Onsi camocmosimeribHol OomawHel pabomsl. O38yyusaHue
membli criedyoueao 3aHImus.

Tekywuti KOHMpPone NPo8oOUMCS rMymeM rPoBEPKU 8bINofHeHUs1 domawHe20 3adaHusi, 8XOOHO20
KOHMPpOIis (8 sude caMocmosimeribHbIX U KOHMPOsibHbIX pabom, doknados u peghepamos).

lpu peanusauyuu OuCUUMIUHbI C UCIMO/b308aHUEM OUCMAaHUUOHHbLIX 0bpa3ogamersibHbIX
mexHonoaull UCronb3yomcs UHCMPYMEHMbI 31EKMPOHHOU UHGOopMayUOHHO-06pa3osameribHoUl
cpedbl BIrY «3nekmpoHHbili yHusepcumem BIY» (https.//edu.vsu.ru) wunu “MOOK By’
(https.//mooc.vsu.ru), cepsucbl eudeokoHpepeHyul (BigBlueButton, Zoom, Discord u dp.),
3/1eKMPOHHasI noyma, MeCCeHOXXepbl u couycemu.

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

lMpozpammHoe obecneyerue NN3C-nuHeliku CCD Tool

lMpozpammHoe obecrneyeHue criekmpomempa USB-2000+ SpectraSuite

cucmema KoMmnbromepHoU aneebpbl Maxima (http://maxima.sourceforge.net/ru/index.htmi)
cpedcmeo nocmpoeHusi epachukos Gnuplot (http.//www.gnuplot.info/); cucmema

KkommnbtomepHol sepcmku LaTeX (https://www.latex-project.org/)

@ | O AN

18. MaTepmanbHO-TeEXHUYECKOE obecneyeHne QUCLUNIINHI:

Hoymb6yk Asus, ¢ 803MOXHOCMbIO MOOKOYEeHUsT K cemu "MIHmepHem" u obecriedeHuem docmyra 8
3N1EKMPOHHYKO UHGbOpMayUuOHHO-0bpa3osamernbHyo cpedy BIY, lNpoekmop BenQ MS 612ST,
Hocka macHumHo-mapkepHas 100*200. lNMpozpammHoe obecneveHue: OC Windows (WinPro 8 RUS
Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lNpozpammHas
cucmema Onsi OBHapyXeHUsI MEeKCmMOo8bIX 3auMcmeosaHull 8 y4yebHbIX U Hay4HbIX pabomax


https://edu.vsu.ru/enrol/index.php?id=11565
http://www.law.vsu.ru/education/acts/i2.1.13_2016.pdf
https://mooc.vsu.ru/

«AHmunnaguam.BY3». Office Standard 2019 Single OLV NL Each AcademicEdition Additional
Product. [lpoepammHbili  Komrnekc 0Ona OBM - MathWorks. Cucmema UHXEHepPHO20
modenuposarHuss ANSYS HF Academic Research.

Aydumopusi  0ns epynnoebix U  UHOuBUOyaribHbIX  KOHCynbmauul. Aydumopusi  0Ons
camocmosimesibHOU pabombl, KOMMbHOMEPHbIU Knacc ¢ docmyroM K cemu «MHmMepHem»:
KOoMribromepb! (MOHUMOpPLI, cucmeMHble 6r1oku) (15 wm.)

19. OueHo4Hble cpeaAcTBa ANsi NPoBeAEeHUA TeKYLLEeNn U NPOMEXYTOYHOU aTTecTauum

nOpﬂp,OK OLleHKN OCBOEeHuUA O6y‘lalOLIJMMVIC$I yqe6Horo MaTepuana onpeagernsiercs
cogepxaHuem crieayrwoLlmnx pasgenoB oNCUUMIINHDBIL

HanmeHoBaHue MHankaTop(bl)
rll\}gn pasgena AucumnIMHbl Kon:lnﬂt(a;;aH AoCTVKEHNA OueHodHbie cpepcTaa
(moayns) Y KOMMeTeHunn
1 BeedeHue. lNpedmem
u 3adayu Kypca MK-3.1
Cospenmetitibie MK-3 MKk-3.2 TunoBble 3a4aHUSA K NEKLNOHHbIM
npobriemMbi Ghu3UKU MK-3.3
1a36PHBIX U MK-4 NK-4.1 3aHATMAM, MHOMBUAYaNbHbIE 3a4aHus,
criekmparsibHbIX MK-4.2 onpoc
mexHosnoaull”, MK-4.3
2 ®eHomeHoroau4yeckoe MK-3.1
onucaHue MK-3.2
e3aumodeticmeus MK-3 nK-3.3 TvnoBble 3aaHNs K NEKLUNOHHBIM
3M1eKMpPOMacHUMHbBIX MK-4 K- 4' y 3aHATMAM, MHOMBUAYaNbHbIE 3a4aHus,
80/1H C mesnamu. K- 4:2 ornpoc
MK-4.3
3 OmpaxeHue u MK-3.1
npesnomeHue a
y MK-3.2
3M1eKMpPoMazHUMmHoU MK-3 nK-3.3 Tunosble 3agaHNA K NTEKLIMOHHBIM
80J1HbI Ha epaHuue [MK-4 nK 4'1 3aHATUAM, UHANBUOYaArNbHbIE 3a0aHus,
pasdena dgyx 5k onpoc
MK-4.2 P
Ouanekmpuxkos e
MK-4.3
4 Knaccuyveckas MK-3.1
meopusi ducriepcuu MK-3.2
ceema. MK-3 NK-3.3 Tunoeble 3aaHns K NEKUMOHHBIM
MK-4 I'IK-4.1 3aHATUAM, MHAMBMAYanbHbIE 3a4aHus,
MK-4.2 onpoc
MK-4.3
5 OmpaxeHue u
npenomeHue
3/1eKmpomMazHUMHoU MK-3 ;
%Zgblx:?)cm MnK-3 25:23 TunoBble 3a4aHnst K NEKLMOHHbIM
Memgnna u MK-4 I'IK—4.1 3aHATUAM, UHANBUOYaArNbHbIE 3a8aHus,
PacnipocmpaHeHue MK-4.2 onpoc
3M1eKMpPOMacHUMHbIX MNK-4.3
80/1H 8 MPOBOOHUKE.
6 B3aumodelicmsue MK-3.1
M1eKMPOMacHUMHbIX 80JTH K-3 MK-3.2 T
¢ 86weCcmeom 6 o6racmu - nK-3.3 MMNoBble 3a0aHNA K NEKLUMOHHbLIM
620 MPo3paYHOCMU MK-4 K-4.1 3aHATUAM, MHAMBMAYamNbHbIE 3aaHus,
MK-4.2 onpoc
MK-4.3
7 Bsaumodeucmeue MnK-3 MK-3.1 TunoBble 3a4aHUs K NEKLMOHHBIM
3M1eKMpPOMacHUMHbIX
BONH C Menamu MK-4 MK-3.2 3aHATUAM, MHAMBMAYamNbHbIE 3aaHus,
o6nacmu MK-3.3 onpoc




HavnmeHoBaHue WHankaTop(bl)
r'|\}gn pasgena oucunnmuHbl Konslnﬂ?;;eH OOCTUXKEHUA OueHouHble cpeacTaa
(mogyns) 4 KOMAeTeHLUNN
pewemoyHozo MK-4.1
rnoanouweHust MK-4.2
MK-4.3
8 dAnekmpomazHUMHbIe MK-3.1
80JIHbI Ha MM08EPXHOCMU MK-3.2
men MK-3 MK-3.3 TvinoBble 3agaHNA K NEKLUNOHHBIM
MK-4 I'IK-4.1 3aHATMAM, MHOMBUAYanNbHbIE 3a0aHuS,
MK-4.2 onpoc
MK-4.3
MpomexyTouHas aTTectaums § KomnnekT KUM
dopma KOHTPOIns — 3a4em C ouyeHKou

20 TunoBble OULEHOYHbLIe cCpeacTBa U MeToAMYECKUe MaTepuanbl, onpegensiowme

npoueaypbl OLEeHMBAHUSA U KPUTEPUN UX OLleHUBaHUA

OueHka 3HaHW, YMEHUA W HaBbIKOB, XapakTepusylowas 3dTanbl POPMUPOBaHUSA KOMMETEHUUA B
paMKax U3y4eHus OUCUMMNIMHBI OCYLLECTBNSETCA B XOA4E TeKyLlen M NpoMeXyTOYHOW aTTecTaumnin. Tekywias
aTTecTauMs nNpoBOAMTCH B COOTBETCTBMM C [lonoxeHnmem O Tekywew aTrectaumMn obyvaromxcs no
nporpammam BbiCLLErO 06pasoBaHMs BoOpoHeXCKOro rocyaapcTBeHHOro yHMBepcuteTa. Tekylaa atrectaums
nposogutca B popme: YCTHOro onpoca (MHAMBMAyanbHbIA OMpoc); nabopaTopHbiX paboT; oueHKu
pe3ynbTaToB NPaKTUYECKOW AeATenbHOCTU (pewweHne 3agad, paboTta Ha cemuHapax). Kputepun oueHnBaHus
npveedeHbl Hwxe. [lpoMexyToyHas artTecTtaumss MNpPOBOAUTCA B COOTBeTCTBUM C [lonoxeHnem o
NPOMEXyTOYHOW aTtTecTauum obyyawwmxcs Mo nporpammam Bbicwero o6pasoBaHus. KOHTporbHO-
n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauuMn BKIOYaloT B cebs TeopeTnyeckue BOMPOCHI,
NO3BOMSAIOWME OLEHUTH YPOBEHb MOSTYYEHHbIX 3HAHWMM W MpakTUyeckoe 3ajaHue, MO3BOMSAKLEe OLEHUTb
cTeneHb CPOPMMPOBAHHOCTM YMEHUN U HaBbIKOB. [1py OLEHMBaHUM MCMONb3YIOTCA KayeCTBEHHbIe LuKarbl
oueHok. Kputepum oueHnBaHusa npmeegeHsl B n. 20.2.

[nsa oueHMBaHUs pe3ynbTaToB 0Oy4eHMs Ha aK3aMeHe yunTbIBalOTCA CneayloLine nokasarenu:

1) 3HaHue yyebHoro matepuana, BnageHve NOHATUAHBIM annapaToM U TEOPETUYECKUMIN OCHOBaMMW BOSTHOBbIX
ABNEHNIA;
2) yMeHue cBA3bIBaTb TEOPUIO C MPaKTUKOW;
3) yMeHvie nnncTpmMpoBaTtb OTBET NpuMepamMm, baktamu, JaHHbIMU COBPEMEHHbIX HayYHbIX UCCNefoBaHUN B
ONTUKE;
4) ymeHve NpUMEHATb OCHOBHbIE 3aKOHbI 1 aHann3npoBaTb pe3ynbTaTbl HAOMIOAEHUA N SKCNEPUMEHTOB
5) BrnageHWe MOHATUMHLIM annapatoM W yMeHWe MNPUMEHATb TeopeTudecKkMe 3HaHua AONS pelueHus
npakTuyeckmx 3agay .

20.1 TeKyw M1 KOHTPOSb YCNEBaeMOCTHU

KoHTponb ycneBaemocTV MO OUCUUMIIMHE OCYLUECTBMSIETCS C MOMOLLBI CReayLMX OLEHOYHbIX
CpeAcTB:

1. MNocellaeMocTb NEKLUMOHHbIX 3aHATUN.

2. Mpoeepka npenogaBaTenem KOHCNEKTOB MO NPOMAEHHOMY MaTepuany.

3. BeinonHeHne nHanBmnayanbHbIX 3aJaHUN.

MpumepHbIN NepeyvyeHb 3agaHun (TecTbl):
1. BbiGepuTe TPM OCHOBHbIX NOAX0AA K ONUCAHUIO SIBIIEHUN, CBA3aHHbIX C B3aUMOAENCTBUEM

ONTUYECKOro U3JNTyYeHUsi C BeLeCTBOM:

1) knaccuyeckni;

2) aMNNpUYECKUn;

3) nonyknaccuyeckui;

4) TeOpETHNYECKIIA;

5) kKBaHTOBO-MEXaHUYECKUIA.

2. Mpwm KkNaccM4yeckomM oNMcaHUn B3auMoAeNCTBUS ONTUYECKOrO U3IyYeHUS C BELeCTBOM:

~— — ~— ~—




1) none aneKkTpomMarHUTHOroO U3ny4YeHnst onNucbIBaloT ypaBHeHUaMU Makceenna, a npu onMcaHum
MaTepuanbHOro 06bEeKTa UCMONb3YT KBAHTOBO-MEXaHNYeCcKue NpeacTaBrneHuns;

2) aneKTpoMarHUTHbIX BOJH, a BELLECTBO — B BUAE HEMPEPbIBHOW Cpeabl, XapakTepusyemon onpeaeneHHbIMu
ONTMYECKMMM MaKponapamMmeTpamu.

3) M3nyyeHne v BeLLEeCTBO pacCMaTpMUBaIOT Kak €QUHYI0 KBAHTOBYIO CUCTEMY.

3. Mpwm nonyknaccM4yeckoMm onMcaHUn B3auMoAEeNCTBUS ONTUYECKOrO N3INy4YeHUS C BeLeCTBOM:

1) none aneKkTpoMarHMTHOroO U3ny4yeHnst oNUCbIBalOT ypaBHeHUAMU Makceenna, a npu onMcaHum
MaTepuanbHOro 06bekTa UCMONb3YT KBAHTOBO-MEXaHNYECKNE NPeaCTaBMNEeHuS;

2) aneKTpoMarHUTHbIX BOJH, a BELLECTBO — B BUAE HEMPEPbIBHOW Cpeabl, XapakTepusyemon onpeaeneHHbIMu
ONTMYECKMMM MaKponapameTpamu.

3) n3nyyeHne 1 BeLLECTBO pacCMaTpmUBaIOT KaK €AUHYI0 KBAHTOBYIO CUCTEMY.

4. Mpn KBAHTOBO-ME€XaHM4YECKOM ONMUCAaHMU B3aMMOAENCTBUSA ONTUYECKOTrO U3NYYeHUs C BELLLeCTBOM:
1) none aneKkTpoMarHUTHOroO U3ny4yeHnss oNUCbIBaloT ypaBHeHUaMM Makceenna, a npu onMcaHum
MaTepuanbHOro 06bekTa UCMONb3YT KBAHTOBO-MEXaHNYECKNE NPeaCTaBMNeHus;

2) 3aNeKTpPOMarHUTHbIX BOJSTH, @ BELLLECTBO — B BMAE HENPEPLIBHOWM CpeAbl, XapakTepu3yemon onpeaeneHHbIMm
ONTMYECKMMM MaKponapamMeTpamu.

3) M3nyyeHne v BeLLECTBO pacCMaTpUBAIOT Kak €4UHYI0 KBAHTOBYIO CUCTEMY.

5. dneKkTpomarHuTHoe norse xapakrepusyeTcsl YeTbipbMSA OCHOBHbIMM BEKTOPHbLIMU BenuinHamu E; D;
H; B. ConoctaBbTe 0603Ha4YeHUEe 3TUX BEKTOPOB C UX HAa3BaHMEM:

1) anekTpu4eckom HOYyKUMeEN;

2) HanpsKEHHOCTb AMNEKTPUYECKOro Nnons;

3) MarHMTHOM UHAYKUUER;

4) HanpPsHPKEHHOCTLI0 MarHMTHOMO MONS.

6. Onpegenute chopmynupoBKy nepBoro ypaBHeHuss MakcBenna:

1) marHMTHOe none co3gaeTcsl Kak Tokamu NPOBOAUMOCTW (HanpaBfieHHbIM ABWXKEHMEM 3apsaoB), Tak U
TOKaMy CMeLLeHns (NepeMeHHbIM ANIEKTPUYECKAM MONEM);

2) Cc NepeMeHHbIM MarHUTHbIM MONIEM HEPa3pPbIBHO CBA3aHO BMXPEBOE MHAYLIMPYEMOE 3MEKTPUYECKOE NOSeE;
3) MNoTOK 3aneKTpU4EeCcKon MHAYKLUM Yepes 3aMKHYTYI0 MOBEPXHOCTb NPONOpLMOHaneH BennyinHe cBoboaHoro
3apsga, Haxogsilerocsi B 06bEMe, OrpaHUYEHHOM 3TOW MOBEPXHOCTBIO;

4) NoTOK MarHUTHOW MHOYKLUWM Yepe3 3aMKHYTYI0 MOBEPXHOCTb paBeH HymMo (MarHUTHbIE 3apsagbl He
OBHapyXeHbl)

7. Onpenenute chopmynupoBKy BTOpOro ypaBsHeHusi Makcsenna:

1) marHMTHOEe none co3gaeTcs Kak Tokamu NPoBOAUMOCTW (HanpaBneHHbIM ABWXEHWeM 3apsdoB), Tak U
TOKaMy CMeLLeHns (NepeMeHHbBIM ANIEKTPUYECKAM MONEM);

2) C NepeMeHHbIM MarHUTHbIM MOfIEM HEPa3pPbIBHO CBA3aHO BMXPEBOE MHAYLIMPYEMOE 3MEKTPUYECKOE NOSeE;
3) MNoTOK 3neKTpU4EeCcKon MHAYKLNM Yepes 3aMKHYTYI0 MOBEPXHOCTb NPONOpLMOHaneH BennyinHe cBoboaHoro
3apsifa, Haxogsulerocs B 06bEMe, OrpaHU4EHHOM 3TOM NMOBEPXHOCTLIO;

4) MNoTOK MarHUTHOW MHOYKLUWM Yepe3 3aMKHYTYI0 MOBEPXHOCTb paBeH HyIM0 (MarHUTHble 3apsaapbl He
OBHapyXeHbl)

8. BBeaeHMe KOMMNNEKCHOMN ANINEKTPUYECKON NPOHMLLIAEMOCTH NO3BONSAET:

1) paccmartpuBaTh HENpoOBOAsALLNE cpeapl;

2) paccmatpuBaTb HEMPOBOASLLME Cpeabl MO aHanorMm ¢ NPOBOAALLNMU;

3) bopmanbHO paccmaTpuBaTh NPOBOASLLME Cpebl MO aHaNorMm ¢ HENPOBOAALLUMU.

9. Ancnepcuen 3nNeKTPOMarHUTHOW BOJHbI UNU AUcnepcuen cBeTa B ONTUYECKOM AMana3oHe
Ha3bIBaT:

1) 3aBUCMMOCTb BeNnUuHbl ¥ OT TemMnepatyphl;

2) 3aBMCUMOCTb BenuuuHbl €, LI, 0  aTakke N n 1], xapakTepuayloLux CBONCTBA BELLECTBA, OT YacTOThbI

3MEKTPOMAarHUTHOrO U3Ny4yeHus:;
3) 3aBucumocTb BenuuuHbl €, 1,0  aTakke N u 1], xapakTepuayloLux CBONCTBA BELLECTBa, OT
OKpyXXatoLlen cpeapl.

10. CkuH-3achbdekT — 3To ...



1) u3ameHeHne YacToTbl BOSHbI U3MyYeHUs, BOCMIPUHUMAEMOW NPUEMHUKOM, BCNeACTBUE ABMKEHUS UCTOYHMKA
N3NyYyeHNst OTHOCUTENBHO MPUEMHUKA;
2) aKCnoHeHuUmanbHoe yobiBaHMe aMnnTyabl 3NEKTPOMarHMTHOM BOSHbI MO Mepe NpoXoXaeHus ee Briybb
BELLEeCTBa;
3) 3aBMCMMOCTb NMoKa3aTensi NPENOMIIEHNs] BELLECTBA OT YaCTOThbl MagaloLLEero aNeKTPOMarHuTHOro
N3Ny4eHus.
11. PaccesiHne onTU4ecKoro usny4eHusi KOHAEHCUPOBaHHbLIMU cpeAamMu (TBEpAbLIMU Tenamu u
XUAOKOCTSIMU) B pe3ynbTaTe ero B3aumMoaencTB1UA C COOCTBEHHbIMMY YNPYrMMy KonebaHusimm 3Tux
cpea Ha3bIBaloT:
1) KOMBUHALMOHHBIM paccestHUeM;
2) paccesiHne MaHgenblwTama-bpunniosHa;
3) paccesHne Panes.
12. Heynpyroe paccesiHme onTUYEeCKOro U3ny4yeHusi Ha Monekynax seuectBa (TBEpAOro, XXUAKOro unm
rasoo6pasHoro), conpoBoxgarouieecs 3aMeTHbIM U3SMEHEHUEM 4acTOThl U3Ny4YEHUSA Ha3bIBaloT:
1) KOMOMHALMOHHBIM paccesiHUEeM;
2) paccesiHne MaHgenbliTama-bpunnioaHa;
3) paccesHue Panes.
13. B pe3ynbTaTte NornoweHns, UHTEHCMBHOCTb NagalrLero cBeTa Npu NpoxoxaeHun Yyepes
BeLecTBO...
a) yMeHbLLaeTCs;
0) yBenuumsaetcs;
B) OCTaETCS NpexXHewn;
r) nponagaer.
14. MonHoe BHyTpPeHHee oTpaXeHne MoXeT NPOUCXOoAUTb Npu:
a) nepexoe 13 ONTUYECKN MEHEE NMITOTHOM cpeabl B ONTUYECKM Bornee NnoTHYI0;
©) nepexoge 13 onTudeckn 6onee NNOTHOW cpefbl B ONTUYECKU MEHEE MIIOTHYHO;
B) OBVDKEHWUW NyYa BHYTPW OLHOW NPO3paYHON cpeabl, He 4oCcTurasi rpaHuubl pasgena.
15. 3aBMCMMOCTb NOKa3aTens npenomrieHus cpeabl OT YacTOTbl CBETOBOW BOJIHbI — 3TO ...
a) nonsipmsauy;
©) oucnepcus;
B) audppakums.
16. BonHbl, UMeOLLYI0 OAVMHAKOBYIO YaCTOTY U NOCTOSAHHYI pa3HOCTb pa3 nx KonedaHum — 37O ...
a) NpoAOSbHbIE BOSHbI
©) nonepeyHble BOSHBI
B) KOrepeHTHbIE BOJTHbI
17. BbibGepuTe maTepuanbHbie ypaBHEHUs cpeabl:
— 1 0B

rotkl = ———.
? cot’

0) l_j = EE :

B) E = yﬁ;

r) leB =0 :

a) ] = O'E .

18. MHMMana YacTb KOMMNJIEKCHOro Nokasarens npenomMrieHuA 77 Ha3bliBaeTcH ...

a) Koa(pPULMEHTOM NOrMoLLEeHUS;
©) rmaBHbIM NokasaTtenem 3atyxaHusl (SKCTUHKLUN);
B) KOSDPULIMEHTOB OTPAXKEHMS.

19. AHomanbHaa aucnepcus — 37O ...



a) BMA Ancnepcun ceeTa, Npu KOTOPON nokasaTenb NpPerioMneHus cpeibl He U3MEHSIETCS C YyBENUYEHNeM
YacTOThbl CBETOBbLIX KOnebaHuii;

©) B1a ancnepcun ceeTta, NpU KOTOPON NokasaTenb NPerioMneHns cpeibl yBenuMuMBaeTcs C yBenumyeHmemM
YyacTOTbl CBETOBbIX KOrnebaHwui;

B) BUA Qucnepcum ceeTa, Npy KOTOPOW NokasaTtesb NPerioMeHns cpeabl yMeHbLUAETCS C yBENTIMYEHEM
YacTOTbl CBETOBLIX KOrnebaHuiA.

20. HopmanbHasa aucnepcus — 370 ...

a) BMA AnNcnepcun cBeTa, Npu KOTOPOR NokasaTenb NPerioMieHns cpefbl He U3MEHSIETCS C YBENUYEHNEM
YacTOThbl CBETOBbLIX KOnebaHui;

©) B1a ancnepcun ceeTta, NpU KOTOPOWN NokasaTenb NPenioMneHns cpeibl yBenuumMBaeTcs C yBenuyeHmemM
YacTOThbl CBETOBbLIX KOnebaHui;

B) BUA gucnepcum ceeTa, Npy KOTOPOW NnokasaTtenb NpernoMneHns cpeibl yMeHbLIaeTCs C yBeNUM4YeHnemM
YacTOThbl CBETOBbLIX KOnebaHui.

MpuMepHbIN NepeYvyeHb 3agaHUn (BONPOChI C KpaTKUM OTBETOM):

1. MNepeuncnute TpM OCHOBHbIX NOAXOAA K OMUCAHWIO SIBMEHU, CBA3aHHbIX C B3anMOAENCTBMEM ONTUYECKOTO

N3MNy4YeHnsi C BELLECTBOM.

2. Y10 onpegensieT KOMMNIEKCHOCTb OUANEKTPUYECKOWN NPOHMLAEMOCTH BeLLecTBa?

3. Bannwute KOMMMEKCHbIA MoKas3aTenb MNPEenoMIeHNs Anst npoBogdwmx Ten. W pavte onpepenexHve
AENCTBUTENBHON Y MHMMOM YacTel KOMMEKCHOMO NoKa3aTens NperioMIeHuns.

4. B yem 3akntovaetcs 3akoH bproctepa?

5. Oucnepcusa ceeTa. HopmanbHas u aHoManbHas Aucnepcus.

6. [ante onpeaeneHue paccesaHuo MaHgenswtama — bpunntoaHa.

7. Jante onpeaeneHue PaneeBCKOMY paccesiHuIO.

8. CknH-adbdekT, rnybuHa CKMH-Ccros.

9. 3anuwwute chbopmyny XareHa n PyGeHca.

10. [JlanTe onpeaeneHne NoBEPXHOCTHBIX ANEKTPOMArHUTHbBIX BOJH.

MpumepHbIN NepeyvyeHb 3agaHun (BONPOChI C pa3BepHYTbIM OTBETOM):

1. BbinonHuTe BbIBOA BOMHOBOMO ypaBHEHUS BEKTOpa E nns opHopoaHoii 1 13oTponHoi cpeai.

2. 3anvwute nokasaTenb NpenomreHus Ang npoBoaamx cpef. Boigenute OeNCTBUTENbHYIO U MHUMYHO
YacTb KOMMJIEKCHOMO MoKa3aTensi NPenoMneHns n o6 bacHUTE nx U3NYECKUA CMbI.

3. Jlydy ecTecTBeHHOro cBeTa nagaet nop yrnom bproctepa 13 Bo3gyxa Ha NoBEPXHOCTb cTekna. lNokasatenu
NpenomMneHnst Bo3gyxa 1 CTekna paBHbl COOTBETCTBEHHO N1=1; n2=1.5. Monyuntb popmyny ans
KoabhuLMEHTa OTPaXKEHUS U HAWTKN, CKOMbKO NMPOLEHTOB COCTaBNAET UHTEHCMBHOCTb OTPaXXEHHOro cBeTa
OT MHTEHCMBHOCTY NajaroLero.

4. Ilyy ecTecTBEHHOro cBeTa nagaeT nog yrnom bpioctepa ns Bo3gyxa Ha NOBEPXHOCTb cTekna. MNokasatenu
npenomeHns Bo3ayxa 1 CTekna paBHbl COOTBETCTBEHHO n1=1; n2=1.5. PaccunTaTb CTENeHb nonspusauum
NpenoMMeHHOro ceeTa.

5. OxapaKTepusyinTe OCHOBHbIE NOAXOAbI K ONMUCAHMIO ABNEHUIA, CBA3AHHbIX C B3aUMOAEeACTBUEM

ONTUYECKOTO U3/YYEHUA C BELLECTBOM
KpuTepuu oueHku:

- OUeHKa «OT/IMYHO» BbICTaBNAETCA CTyOeHTy, eClni Npu BbINOJIHEHUU NPAKTUYEeCKUX 3a,anv||7| pelleHbl
3agayum 6e3 3amevyaHun;

- OUEeHKa «XOopowo» BbICTaBNAeTCA CTyOeHTy, eChln npun BbINOJTHEHUUN NPaAKTU4YEeCKUX 3a,anV||7| npaBuIibHO
pelwleHbl 3aaayvn ¢ HEKOTOPbIMU 3aMevYaHNAMU;

- OUEeHKa «yaoBneTBOpPUTESIbHO» BbICTaBNAETCA CTYAEHTY, eClii Npu BbINONTHEHUUN MNPAKTUYECKUX 3a,D,aHI/II7I
NpaBUMnbHO pellieHbl NoNoBMHA 3aaay;

- OLeHKa «HeyaoBNeTBOPUTENbHOY» BbICTABMSAETCA CTYAEHTY, €CNV NPU BbINOMHEHUN NPAKTUYECKUX 3adaHuiA
npeanaraemMble 3aaadn pelleHbl He Obinu.

20.2 NpomexyToyHana atrecTayus



MpomMexyToyHass aTTecTaumss no OUCLMNIIMHE OCYLLECTBMNSETCS C MOMOLLbBIO CreayroLmx
OLEHOYHbIX CPEeACTB:
MepeyeHb BonpocoB kK KUM:

1. deHomMeHonorn4eckoe onnucaHne aneKTPoOMarHUTHbIX BOMH B Tenax.

2. KomnnekcHasa ananekTpuyeckas NpoHMLAeMOCTb, NoKa3aTeNb NPenoMeHus!, NormnoLLeHus.

3. OTpaxeHue n npenoMneHne anNeKTpoOMarHMTHON BOMHbI Ha rpaHuLe pasaena AByX AN3NEKTPUKOB.
4. dopmynel OpeHens.

5. [NonHoe BHyTpeHHeEe OTpaXeHue

6. Oncnepcusa npoBogumocTy (BbIBOA, rpaduyeckoe NpeacTaBieHne u OnucaHme)

7. Odncnepcusa ananekTpnyecKkon NpoHNLLAeMOCTU (BbiBOA, rpachmyeckoe npeacTaBreHne 1 onMcaHue)
8. Oncnepcusa nokasatens npenomrennst (BbiBog, rpadmnyeckoe NnpeacTaBreHne 1 onncaHme).

9. lMoHATNE BpEMEHHOW M NPOCTPAHCTBEHHOW OUCNEPCUN.

10. 3aTyxaHue 3neKTpOMarHMTHON BOMHbI B MPOBOASALLMX Tenax, CKMH-a¢pdexT, rmybuHa CKMH-CMosi.
11. BbiBoA BbipaxeHusa XareHa n PybeHca.

12. OnTnyeckme n akyctudeckue konebaHumsa B kKpuctannax.

13. KombuHaumoHHOe paccesiHne ceeTa

14. PaccesiHne MaHngenbwtama-bpunniosHa.

15. MonsapwuTtoHbl. CooTHoweHue Jingaenina-3akca-Tennepa.

16. OdhdekTbl 3anasgbiBaHNSA 1 ANCNEPCUS NONSAPUTOHHLIX BETBEMN.

17. [MoBEPXHOCTHbIE 3MEKTPOMArHUTHbBIE BOSHbI U YCNOBUSA MX CYLLLECTBOBaHMS.

18. JncnepcnoHHble COOTHOLLEHMS AN NOBEPXHOCTHBIX 9MEKTPOMArHUTHbBIX BOJIH.

OnuvcaHune TexHonornm nposeneHunA

rlpOMe)KyTO‘-IHaH atrectaums no AucuunnuHe — 3a4eT C oueHkon. B npunoxeHne K gunromy
BHOCUTCA OLIEHKa.

3ayeT C oueHKoW NpoBoAMTCH B NUCbMeHHON hopme. Kaxabin buneT BknovaeT gBa TeOpeTUyecKmx
Bonpoca. Oby4varommnca rotoBuT oTBeThl Ha Bonpockl KMMa 1 oTBeyaeT npenogasarento.

TpeboBaHuMA K BbINOMHEHMIO 3a0aHUA, LIKANbl U KPUTEPUN OLIEHMBAHUS

OueHka ypOBHSI OCBOEHWUS AUCUMMNNNHBI «BesedeHue 8 bu3uKy na3epHbIX U CriekmpasbHbIX
mexHosoeuli» OCYLLECTBISAETCS N0 CneayowmM nokasaTensam:

- NpeABapuTenbHas oleHKa kadecTBa paboTbl HA NEKUMOHHbLIX 3aHATUSIX;

- NONHOTa OTBETOB Ha BONPOCHI 3K3aMeHaLMOHHOro buneTa.

Ecnn cTygeHT He ocBauBaeT OMCUMMAMHY B YCTaHOBIIEHHOM MporpaMmmon o6bemMe u B CpOKM,
onpeferneHHble rpadmkoM y4ebHOro npolecca, OH He [JOoMyckaeTCd K MPOMEXYTOYHOW aTTectaumum no
AaHHOMY BuAy yyebHoun paboThl.

Kputepun oueHkn paboTbl 0byyatoLLMXCs, KOTOpPble COOTHOCATCA C YPOBHSIMU CCGHOPMUPOBAHHOCTM
KOMMETEHLUN:



YpoBeHb

Kputepum oueHnBaHNSa KOMNETEHLNIA cchopmmpoBaHH LLIkana oueHokK
ocTH
KOMMNETEHUMI
lNoceuwjeHue neKyUOHHbI 3aHsIMuL. lNosbiweHHbIl Omiu4Ho
lpasurbHO 8bINoMHeHHbIe uHOusuUdyarnbHble 3adaHus. Omeem Ha 80MPOC KOHMPOsIbHO- | YPOBEHb
usMepumesnbHo20 Mamepuana 60 epeMsi sk3ameHa. Omeembl Ha OOMOIHUMEIbHbIE
80MpOCkbl M0 OCHOBHbIM OMNMUYECKUM S8/1eHUSM U MemodaM ux uccredoeaHusl.
Obyvarwutica 6 mnonHoU  Mepe  ernadeem  MOHAMUUHLIM — annapamom U
meopemuy4yeckuMu OCHO8aMU OUCYUIIUHBI, CrIocobeH unmcmpuposames omeem
npumepamu, akmamu, OaHHbIMU ~ Hay4yHbIX  uccriedoeaHull,  MPUMEHSIMb
meopemuyeckue 3HaHusi Onisi peweHuUs1 npakmuyeckux 3aday 8 obrnacmu ormuku.
Omeem Ha KOHMPOIILHO-USMEPUMEbHBIU Mamepuan He coomeemcmgyem 0OHomy | ba3sosbil Xopowo
(G8ym) u3 nepeyucnieHHbIX roka3amenel, Ho obyvarowulics Oaem rpasusibHble | ypo8eHb
omeembl Ha OO0MNOMHUMEsbHbIE B80MpPoChl. HedocmamoyHo npPodeMOHCMPUPOBaHO
meopemuyYeCcKux 0CHO8 QUCUUMIIUHBI..
Omeem Ha KOHMPONbHO-U3MepumesnbHbIli Mamepuan He coomeemcmeyem mobbiv | [Nopozosebili Y0oenemsopumenbHoO
dsym(mpem) U3 nepeyucrnieHHbIX rokasamernel, obyyvarwulica daem HemnosnHble | ypO8eHb
omeembi Ha OorMo/HUMesbHble 80Mpockl. Vimeem He monHoe rnpedcmasreHue...o
meopemu4ecKux 0CHo8ax., 0orycKkaem CyuecmeeHHble oWubK
Omeem Ha KOHMPOMbHO-U3MepUMesnbHbIl Mamepuan He coomeemcmsyem mobbim | — HeydosnemesopumerbHo

mpem(4embipeM) U3 nepevucrieHHbIx rnokazamenel. Obydaroujulics demMoHcmpupyem
0MpbIBOYHbIE, hpacMeHmapHble 3HaHusi, dornyckaem epybbie OWUGKU.




