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kypc _1 cemectp_1,2

jgekuuu 36 dac.

npakTU4ecKue 3ausaTus _ 36  dac.

naboparopHsie pabotel __ 0 wac.

B TOM 4HCIie ¢ ucnosb3oBanrneM MAQO jiek. /np. 18 /nab. Jac.
BCETO YacOB ayJIMTOPHOM Harpy3ku__ 72 dac.

B TOM uHciie ¢ ucrnonas3oBanueM MAO 18 wac.
camocrosTenbHas padota__ 72 dac.

B TOM YHCJIE Ha MOJTOTOBKY K 9K3aMeHy_ 27 dJac.
KOHTPOJIbHBIE Pa0OTHI (KOJHMYECTBO)

KypcoBas paboTa / KypcoBOM IPOEKT___ - CeMecTp
3aguer __1 cemecTp

9K3aMEH __2 ceMecTp

Pabouas mporpamMma cOCTaBJIeHa B COOTBETCTBHM C TPeOOBaHMAMH (helepalbHOrO TOCYIapCTBEHHOTO
00pa3oBaTebHOTO CTaHJApTa BBICIIET0 O0O0pa30BaHMSA, YTBEPXKIEHHOTO TMpPHKAa3oM MHUHHUCTEPCTBA
oOpasoBanuss u Hayku P® or _ 22 cenrsadps 2017 r Ne 957/ oGpasoBarenbHOro crampapra,
CaMOCTOSITENBHO ycTaHaBIMBaeMoro J[BAY, yTBepKI€HHOTO IPUKA30M PEKTOpa OT Ne

Pabouas mporpamma oOcykieHa Ha 3acenaHuu bazoBoii kadenpbr @oToHUKM M HHQPOBBIX Ja3ePHBIX
texaonoruii [TN JIBOY nporokon Ne 5 ot « 20 »_ suBaps 2021 r

3aBenyrommii kadenpoit akagemux PAH Kynbuun 10.H.
CocraBurens (u) ;_akagemuk PAH, a.¢.-m.H., npodeccop Kynpumn FO.H.

! kpome PI1J] 00mmeyHUBEpCUTETCKUX JUCIUTLINH.

> Ha tuTynbHOM Jucte PI1J] o0eyHUBEpCHTETCKMX TMCIMIUIMH Ha3BaHUsI HAIIPABJIICHUH U Tpoduiel He
YKa3bIBAIOTCS, MEPEUUCISIFOTCS TOIBKO MH(PHI HAPaBJICHNUH, Ha KOTOPBIX AaHHAs IUCHUIUIMHA peanusyercs. Eciu
JUCLUILIMHA Pean3yeTcst UIsl BceX HallpaBJIeHUH IOATOTOBKH, Ha TUTYJIHHOM JINCTE YKa3biBaeTcs «J[s Bcex
HaIpaBJIeHUH MOATOTOBKN OakaslaBpuarTa/crieaInTeTa/ MarucTpaTypbl», IHU(pPHI B TOM Cllydae He YKa3bIBAIOTCS.



ObopoTHast cTOPOHA TUTYJBHOTO Jucta PIIJ]

I. PaGouasi mporpamMma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpoTokomn oT « » 20 1. Ne
3aBenyroniuii kadeapoun 10.H. Kynpuun
(moamucs) (M1.0. damumnus)

I1. PaGouasi nporpaMMa nepecMOTpeHAa HA 3acelaHMN Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyromiuii kadeapoin 10.H. Kynpuun
(Toamuch) (1.0. ®amumust)




AHHOTauMs K pado4eii mporpaMMe TUCHUIINHBI
«CoBpemeHHast (POTOHHKA»

JucuumuinHa paspadoTaHa JJisl CTYACHTOB, OOYYarONIUXCs MO0 HAIMPaBJICHUIO
noaroroBku 12.04.01 «ITpubopoctpoeHuey, maructepckas nporpamma «Ludpo-
BBIC JTa3€PHBIC TEXHOJOTHH, ONMTOBOJIOKOHHBIE CETH», B COOTBETCTBUU C TPeOOBa-
Husmu OI'OC BO 3++, Bxoaut B biok 1 Jucuurumasl (MOIyIH) y4eOHOTO TIa-
Ha, B yacTh OIIOII, popmMupyemyro ydacTHHKaMU 00Opa30BATEIHHBIX OTHOIICHUH,
U sBJsieTcs o0s3aTenbHoi nuctumuaoi (b1.B.04).

JI1s ocBOEHUS TaHHOTO MaTepuaja CTyACHTBI IOJKHBI 3HATh OO0 (DU3HKY,
TEOPETHUECKYI0 (PU3HKY, ICKTPOIUHAMHUKY, MMPUKIATHYIO ONTHKY, (GU3UKY TBEP-
JIOTO Teja, BOJOKOHHYIO U MHTErPAIbHYIO ONTHKY, HEJIMHEHHYIO ONTHKY, Jia3ep-
HYI0 QU3UKY, PU3HMIECKYI0O XUMHUIO M BBICIITYIO MAaTEMAaTHKY.

B muctmmummae «CoBpeMmeHHas (HOTOHHMKA» H3YYarOT (DU3NIECKUE OCHOBHI,
MPUHIIAIBI K METOJIbI YIIPABICHHUS ONTHYECKUMHU CUTHAJIAaMH B yCTpoicTBax GhoTo-
HUKH W PAcCMaTPUBAIOT HEJIWHEWHO-ONTUYECKHE YCTPOWCTBA, BOJHOBOJHBIE OII-
TUYECKHUE TIePEKITFOYATEIIN M TaTYUKH (PU3NUSCKUX BETUINH

Iean xypca: m1aTh HEOOXOIUMBIE TIPEACTABICHHS O (PU3HMYECCKUX MTPUHIIAIIAX,
WCITOJIB3YEMBIX JJISI YIPABJICHUS ONTUYECKHUMH CUTHAJIaMH, OCHOBHBIX METOJaX U
YCTPOMCTBAX yNpaBICHUS H3TyUYCHHEM, a Takke 00 O0COOCHHOCTSAX NMPUMCHCHUS
pPa3TUYHBIX METOJOB YIIPABJICHUS W3IIyYCHHEM B JIA3ePHON TEXHUKE, ONTHYECKHUX
JUHUSAX CBS3H, IPHOOpPaX MHTETPATHLHOW ONTHKHA W BOJIOKOHHO-ONTHYECKHUX AaT-
YHKaX.

3agaum QUCIUILINHEL:

- J1aTh CTYACHTY TMPEACTABICHHS OO0 OCHOBHBIX (DH3WYECKUX MPUHIIMITAX

YIPABJICHHS ONTHYCCKUMH CHTHAJIAMU;

- U3YYHTh OCHOBHBIE XapaKTCPUCTUKH ONTHYCCKMX CHTHAJIOB HM WX

KJ1accu(ukaIuio;

- U3YYHTh ONTHUYECKHUE XapaKTEPUCTUKA MAaTEPHAIOB;
- U3Yy4HTh (PU3UYECKHUE OCHOBBI ONMTHYECKUX A(P(HEKTOB, MCHOIB3YEMbIX IS

yHpaBJICHUS OIITHYCCKUMHU CUTHAJIAMMU;



CUTHAJIOB B YCTPOMCTBAaX ()OTOHUKHY;

AaTb IPCACTABJIICHUC

00 YIIpaBJICHUU  OIITHYCCKHUMHU

M3YYUTh HEJIMHEHHO-onTHYecKkue 3PQPeKThl U NMpeoOpa3oBaHUs ONTHUYECKUX

CHUI'HaJlaMH B

yCTpOﬁCTBaX HHTeraHBHOﬁ OIITUKH, BOJOKOHHO-OIITHYCCKHUX CHUCTEMAax

CBs3HU M BOJIHOBOJHBIX WM BOJIOKOHHBIX JaTYHMKaAX.

I[JI?I YCIICIIHOI'O M3Y4YCHHUA JHCHUIIJIMHBI «COBpeMeHHaﬂ (1)OTOHI/IK3.» y

oOyJaromuxcs JODKHBI OBITh C(HOPMHPOBAHBI CIEAYIOIIUE IPEIBAPUTEIbHbIC

KOMIICTCHIINHU:

® CIIOCOOEH OCYIIECTBISATh KPUTUUYECKUI aHaIu3 MPOOJEMHBIX CUTYyalluil Ha

OCHOBE CHCTEMHOTO I0IX0/1a, BEIpadaThiBaTh cTpareruio aercteuil (YK-1);

e CII0COOEH

ONPEACTUTD

H pCalin30BaThb

MIPUOPHUTETHI

COOCTBEHHOM

JICSITETIBHOCTH U CIIOCOOBI €€ COBEPIIICHCTBOBAaHUS Ha OCHOBE camoolieHKH (YK-6).

B pesynbTare uzyueHus JaHHOW AUCIUILIMHBI Y o0ydaromuxcs GOpMUPYIOT-

cs caeayromue nmpodecCHOHaIbHBIC KOMIIETSHIINH .

3anaua npodec-
CHOHAJBLHOH Jes-
TEeJbHOCTH

O0BeKTHI WJIH 00-
JACTh 3HAHUSA

Koa v nanmeno-

BaHue npodec-
CHOHAJbHOM
KOMIIeTEeHIINH

Koa u nanmeno-
BaHNe HHINKA-
TOPa JOCTHKEHHUS
npogdeccuoHaIb-
HOIi KOMIIEeTEeH-
1117001

OcunoBanne (I1C,
aHAJIN3 MHBIX
TpeOOBaHUI,

NnpeabsiBIsAeMbIX

K BBIIIYCKHHKAM)

Tun 3agau npocbeccuoua.m)ﬂoﬁ ACATECJIbHOCTH:

Hayqno-ucc.ﬂe)mBaTenchuﬁ

Hayunsie nccie-
moBaHus B o0Jac-
TH OITUYECKOrO
npudopocTpoe-
HHS, ONITHYCCKUX
MaTepHaloB U
TexHojoruit Ha-
VIHBIE UCCIIEI0-
BaHWA B 00J1aCTH
mpudopocTpoe-
HUSI, KOHCTPYKITH-
OHHBIX MaTepHa-
ITOB ¥ TEXHOJIOT UM

(buznyeckue sBe-
HUs Ipeodpa3oBa-
HUS SHEPTUH U UH-
(dhopmaruu, BOJIHO-
BBIE TIOJIS (TEOMET-
[PUYECKUN U UH-
repdepeHIINOHHBIN
MoJXox), Tuppak-
[IUOHHBIE, TTOJIAPH-
3allMOHHBIE U JIPY-
rue, BKJItouas Kop-
MyCKYJsIpHbIE, 3(]-
(beKTbI; IIEKTPOH-
HO-MEXaHUYEeCKHE,

MAaroHuTHBIC, JJICK-

IMK-3 - ctocoOHOCTH
[TPOBECTH 3KCIIEPH-
MCHTAJIbHBIC UCCJIC-
TOBaHUs, U3MeEpe-
HHS 10 3aJaHHBIM
METOIHKAM C BBIOO-
[POM TEXHHYECKUX
CpencTB u 00padboT-
KOW pe3yJIbTaToOB

IMK-3.1. — 3HaeT Me-
TOJTBI U CPEJICTBA
[MJIAHUPOBAHUA U
OpraHu3aIuy Kc-
CJIC/IOBAHUI U pas-
PabOTOK, METOTBI
MTPOBEICHHSI IKCIIC-
[PUMEHTOB 1 HaOJIIO-
TeHui, 0000IeH S
1 00pabOTKM HH-
dhopmariuu.

IK-3.2. - ymeer
rpaMOTHO TIPOBO-
IMUTH U3MEPEHHUS
Pa3JINYHBIX Mapa-

IMCTPOB JIa3€pPHOT'0

29.004 Cnenna-
ITHCT B 00J1aCTH
MPOEKTUPOBAHUS U
COTIPOBOXKICHUS
MPOU3BOJICTBA OI-
TOTEXHUKH, OIITH-
YECKHUX U OIITHKO-
PIIEKTPOHHBIX
prOOpPOB U KOM-
IUICKCOB AHaIN3
OIIBITA




TPOMArHuTHBLIC,
OIITUYCCKHUEC, TCII-
modusndeckue,
AKYCTHYECKHUE,

[paavallOHHbIE U
NPYTHE METOIBI
KOHTPOJIS U U3MeE-
[PEHUI;

AKYCTOOIITUYCCKUC,

IM3JTYyUCHUA.

Koa HHAUKATOPA JOCTUKCHUSA
KOMIIETEHIIUN

HaunmeHnoBanue nmoka3sareJisi OieHUBaHUS
(pe3yJibTaTa 00y4YeHUs 10 AUCHUILINHE)

MK-3.1

3HACT

OCHOBHBIE (PU3HYECKUE MPOIIECCHI, UCTIONb-
3yeMble JJId YIIPaBICHUS ONITUYECKUMHU CUT-
HaJlaM{, OCHOBHBIE METOJIbI M YCTPOMCTBA
yIpaBieHUs U3IyYEHHEM, a TaKke 00 oco-
OEHHOCTSX MPUMEHEHHSI PA3IMYHBIX METOI0B
YIIPABJICHUS U3JIyYCHHUEM B JIA3€PHOU TEXHU-
K€, ONITUYECKUX JIMHUAX CBSI3U, IPUOOpaxX UH-
TeraJII)HOfI OIITUKHU XU BOJIOKOHHO-
OINTHYECKHUX JaTYUKAX.

yMeeT

HUCIIOJIB30BAaThb HpI/IO6peTeHHLIC 3HAHHUA IIPpU
aHaJIM3¢ MOCTABICHHOM 3aJayd HCCIIed0Ba-
HHM B 00J1aCTH JIA3CPHBIX TEXHOJIOTHI

BJIaJceCT

METOJIaMHU aHaJIM3a OCTaBJICHHOMN 3aJaun
MCCJIEI0BaHMI B 00JIACTH JIA3E€PHBIX TEXHOJIO-
TUn

3HACT

OCHOBHBIE XapaKTEPUCTUKH ONTUYECKHUX CHUT-
HAJIOB U UX KJIaCCU(UKALIMIO, ONTHYECKHUE
XapaKTepUCTUKU MaTepuanoB, GU3NUECKUe
OCHOBBI ONTHYECKUX IPPEKTOB, UCIIONIb3YE-
MBIX JUISl YIIPABIIEHUs ONITUYECKUMH CUTHA-
JaMu

MK-3.2

yMeeT

MIPOBOJIUTh U3MEPEHUS U UCCIIEOBAHUS Pa3-
JTUYIHBIX 3G ()EKTOB, BOZHUKAIONIUX B ONTHYE-
CKHMX BOJTHOBOJIaX M BOJIOKHAX IIPU BHEIIHEM
BO3JICHCTBUH 110 3aJJaHHOI METOJINKE

BJIAJIEET

METOaMU U3MEPEHUS U UCCIIETOBAHMSI Pa3-
JTUYHBIX 3((HEKTOB I pa3pabOTKH HOBBIX
THUTIOB BOJIOKOHHBIX JIATYNKOB M CEHCOPOB,
00J1aJar0IKX BBICOKOI YyBCTBUTENBHOCTHIO
1 U30MPaTEIbHOCTBIO.

Bunamu yueOHbIX 3aHATUN U paOOThl 00yYaroEerocs rno AUCIMUILIMHE MOTYT SIB-

JIATBCA.




O6o03HaueHme Buapl yueOHBIX 3aHATHI 1 pabOTHI 00YYaromerocs

Jlex Jlexuun
13 [IpakTudeckue 3aHATUSL
Cp CamocTosTenpHas padoTa 00yJaronierocs B EPHOI TEOPETHIECKOTO 00yIeHuUs

OO6miast TpyI0EMKOCTh OCBOCHHMS JAUCIUILIMHBI cocTaBiseTr 144 daca (4 3a-
yéTHble eauHuIlbl) 1 bioka 1. Y4eOHbIM MJIaHOM MPEAyCMOTPEHO CleayIolee
KOJIMYECTBO YaCOB: JICKIIMOHHBIC 3aHATUS (36 yacoB), mpakTU4eckue 3aHsaTus (36
4acoB) M caMOCTOsITeIbHAs paboTa cTynenTta (72 yaca 1 B TOM 4uciie 27 4acoB s
MOATOTOBKH K 3K3aMeHy). (ucuumumnia peanusyercs Ha 1 kypece B 1, 2 cemecTpax.
dopma NpOMEKYTOUHOU ATTECTAUUU — 3a4ET, IK3AMEH.

CTpyKTypa JUCIUTIIMHBI:

®dopma 00ydeHUS — OUHAS.

KonndecTBo 9acoB o BuAaM y4eOHBIX
o 3aHATUI M pabOTHI 00YYAIOIIErOCs Dopwmbi pomeKy-
= TOYHOM aTTecTa-
Haumenosanue paszzuena 3 8
Ne S g LU, TEKYILErO
JUCLUATIIMHBI > X © o i =B o
O = és = o) O = KOHTPOJIA ycIie-
C BaeMOCTH
::4
1 | CoBpemenHast hoTOHHKA 18 0 18 0 36 0 3a4eT
2 | CoBpemeHHast OTOHHKA 2 18 0 18 0 9 27 JK3aMeH
Hroro: 36 0 36 | 0 | 45 27 144

Jnst popMupoBaHus BhIIIEYKa3aHHBIX KOMIETEHIIMN B paMKax JUCHUIUIUHBI
«CoBpemeHHasi POTOHUKA» MPUMEHSIOTCS CIEAYIOIINE METOIbl aKTUBHOTO 00yUe-

HUs: IpoOJIeMHOE 00yUYeHre, KOHCYJIbTUPOBAHUE U PEUTUHTOBBINA METO/I.
|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Cooeporcanue meopemuyeckol uacmu Kypca pazdusaemcsi Ha paszoenvl,

memul.
Paznen |. OcHoBbI HestMHETHOH onTukm (_2/  4ac.) — uepes Kocyio uepmy

VKA3b18atOmMcs 4acvl NO OYHOU/3a04HOU hopme 00y1eHus
Tema 1. HenuHelHO-ONTHYECKHE B3aUMOIEHCTBUS CBETa U BEIIECTBA

(_1/_gac.)




HenunelHno-ontuueckue B3aMMOACHUCTBUS CBeTa M BemecTBa. [lpupona
HEJIMHEUHO-ONTUYECKUX apinennil. Knaccudukanus HeTMHEHHO-ONTUYECKHUX
sbdexrtoB. Ilonspuzanus IUIIEKTPUKOB B IMOCTOSHHOM 3JIEKTPUYECKOM TIOJIE.
[Tonspuzamusi M30TPONHOTO AUAJNIEKTPUKA B CBETOBOM moJie. B3aummoneiicTBue
MHTEHCUBHBIX JJICKTPOMATHUTHBIX BOJH C HEIMHEWHOW cpenou. |'eHepauus
BTOPOIl rapMOHUKHU. Y ciioBUE ()a30BOT0 CHHXPOHHU3MA.

Tema 2. Cratnueckuii u quHamMudeckuii r3¢dext Keppa B HemmHEHHOM cpene
(_1/_ gac.)

Cratuueckuit u nuHamuueckuii spdexr Keppa B HenuHelHON cpene.
KeppoBckas camodokycupoBka cBeTa B HelduHeHHOW cpene. Ilna3mennas
camodokycupoBka. PazoBasi CaMOMOIYJISIIIUS CBETOBOIO M3IyueHus. Pacmmpenue
cnekTpa (eMTOCEKYHIHBIX HMIYJIbCOB B HEJIMHEWHBIX cpenax. Kommpeccus
JIA3€PHBIX UMITYJIbCOB.

Paznen |l. SABnenns puiiamMeHTanum U reHepauuu CylepKOHTHHYYMAa
NPHU PacnpoCTPAHEHHNH JIa3ePHBIX UMITYJILCOB B HeJIMHEHHOI cpeje
(_4/__uac.) — uepes kocyio uepmy yKazvl8aiomcst 4acbl N0 OYHOU/3A04HOU (opme
0byueHus

Tema 1. ['enepanus cynepkOHTHHYyMa MpU PACHPOCTPAHECHUH UMITYJIHCHOTO
J1a3epHOTO U3IYYCHHS B KOHICHCHPOBAHHBIX cpeaax (_2/  Jac.)

['eHepanusi CYNEpKOHTMHYyMa TIpU  PacOpOCTPAHEHUM  HMITYJIbCHOTO
JA3epHOT0 U3TyYEeHUS] B KOHACHCUPOBaHHBIX cpenax. da3zoBas caMmoMoOnysuus U
AJIEMEHTapHAasi TEOpUsl CHEKTPAIBHOTO VYIIMPEHUS CBEPXKOPOTKUX JIa3E€pPHBIX
MMIYJIbCOB. HenuHeilHoe BOJHOBOE ypaBHEHUE ISl ONUCAHUA IMpolecca
(dbunamMeHTanuu J1a3epHOroro UMIyJibca.

Tema 2. V3menenue (GopMbl M CIEKTpa HMITyJIbca NMpU (UITaMEHTAIUU.
(_2/__4ac.)

N3menenue ¢GopMbl UM CIEKTpa UMIyJbca Mnpu  (UIaMEHTAIUU.
dutaMeHTaIys UMITYJILCHOTO M3JIYYeHHS B Ta3000pa3HbIX cpenax. ATMocepHbie
MPUJIOKEHUST MOIITHOTO (heMTOCEKYHIHOTO U3NydeHus. OumaMeHTaIus jJa3epHoro
My4Ka, KaK UCTOYHUK CYNEPKOHTUHYYMa JJISI 9KOJIOTHYECKOT0O MOHUTOPUHTA.

Pazneun |11. @oTonnbie kpuctanl (_2/  4ac.) — uepes Kocyro uepmy
VKA3bl8AIOMCS 4achbl NO OYHOU/3A04UHOU (hopme 00yUeHUs]

Tema 1. ®oronnsie kpuctamisl (_2/  4ac.)

Knaccuduxanuss ¢GOTOHHBIX KpuCTawioB. OJHOMEpHBIE, JIBYMEpPHbIE U
TpexMepHble (OTOHHBIE KpUCTaLUIBl. MexaHu3smMoB (GopMupoBaHusi (HOTOHHBIX
3anpeniéHHpiX 30H. Ponb nedekToB B (POTOHHO-KPHUCTAITUYECKUX CTPYKTypax.
DOTOHHO-KPUCTAIUIMYECKHE YCTpOoUCTBA. DOTOHHO-KPUCTALINYECKUE BOJOKHA.
Knaccudukanumsa.  XapakTepucTuku  (POTOHHO-KPUCTALIUYECKAX  BOJIOKOH:



MOJOBBIC, JUCIICPCHUOHHBIC, DHCPICTUYCCKHUC W CICKTPAJIBHBIC XapPAKTCPUCTHKU.
qDOTOHHO-KpI/ICTaJIJII/I‘-ICCKI/Ie BOJIOKHa C 3anpemeHHOﬁ 30HOM: Bpi-)l"l"OBCKI/IG
BOJIOKOHHBIC CBCTOBOJBI, 2D - @OTOHHO-KpHCT&JIJII/I‘ICCKI/IC BOJIOKOHHBIC
CBCTOBOJHI.

Pa3nen |V. HeiuHeiinasi onTuKa BOJIOKOHHBIX cBeToBOIOB (_ 6/ wyac.) —
yepes KOCyIo 4epmy YKa3bl8aiomcsi Yachl N0 04YHOU/3a04HOU (hopme 00yueHUs.

Tema 1. HenuHelWHO-ONTMYECKHE MNPOLECCHI B BOJOKOHHBIX CBETOBOJAX
(luacte) (_2/ wac.)

HenunelHo-onTMyecknue  OpoLECCBl B BOJOKOHHBIX — CBETOBOJIAX.
BomnoBonmHoe ycunenne 3(h(PEKTHBHOCTH HETMHEHHO-ONTHYECKUX IPOIECCOB B
BOJIOKOHHBIX cBeTtoBoAax. da3zoBas caMOMOAYJISINUS U3IYYEHUS B BOJIOKOHHBIX
CBETOBOJAX. BiusHue nucnepcur Ha HEIMHEWHBIE IPOLECCHl B BOJOKOHHBIX
ceetoBogax. Ma3zoBasi Kpocc-MOAYJISALMS UMITYJILCOB B BOJIOKOHHBIX CBETOBOJAX.
YeTbIpex-BOJIHOBOE CMELICHUE BOJIH.

Tema 2. HenmuneitHO-onTHYECKUE TPOIECCHI B BOJOKOHHBIX CBETOBOJAX (2
gactp) (_2/ _4ac.)

BbIHyX/IeHHO€ KOMOMHALIMOHHOE paccesuue (BKP) wuznyuenus B
BOJIOKOHHBIX CBETOBOJAX. BBIHYXIeHHOE paccessHue Manaenplirama-bpuiiioissa
B BOJIOKOHHBIX CBETOBOJAX. PacmpocTtpaHeHune yibTpa KOPOTKUX Ja3€PHBIX
UMITYJIbCOB B BOJIOKOHHBIX CBeTOBOjax. Hakauka B 00JacTH HOpMaJIbHOM
nucniepcun.  Hakauka B oOmactu aHOMalnbHOW  aucnepcuu. [ 'eHeparus
CYNEPKOHTHHYYMa B BOJIOKOHBIX CBETOBO/IAX.

Tema 3. HenmuHeiHO-ONTUYECKHE MPOIECCH B BOJOKOHHBIX CBeTOBOAax (3
yactp) (_2/ _4ac.)

Henunelinbie CBOWCTBA (OTOHHO-KPUCTATNTMYECKHUX BOJIOKOHHBIX
CBETOBOJIOB. JIMCIIEPCHOHHBIE CBOMCTBA MHKPOCTPYKTYPUPOBAHHBIX (DOTOHHO-
KPUCTAUTMYECKUX BOJIOKOHHBIX CBETOBOJAOB. [ 'eHepalus cynepkoHTuHyyma B MC-
BOJIOKOHHBIX CBeTBOJax. ['eHepanus cynepkoHTHHyyMa B MC-BOJOKOHHBIX
CBETOBOJAX, UMEIOIIMX [IBE JJIMHBI BOJIHBI HYJEBOW Aucnepcuu. HenuHeitHo-
ontuueckue corictBa @K — BOJIOKOHHBIX CBETOBOJIOB.

Pa3nen V. Bosiokonnbie j1azepnl (_4/  4ac.)

Tema 1. [Tpunnun padoTsl BOJIOKOHHOTO ja3epa (_1/  4ac.)

[IpuHIMT pabOTHl BOJOKOHHOTO Jia3epa. AKTUBHBIEC BOJIOKOHHBIE CBETOBO/IBI.
Pe3oHaTopbl BOJIOKOHHBIX J1a3epoB. HemnpepbIBHbIE BOJOKOHHBIE — JIa3€pHI.
BonokonHbpie a3zepsl HA OCHOBE BBIHYXKJIEHHOTO KOMOWHAIIMOHHOTO PACCESTHUS
m3inyyeHus. OpHOKacKaJHble, MHOTOKackaaHble H cocTtaBHble BKP-nazepsi.
Bonoxonnsie BKP-na3epsi co ciygaitHoit pacnpeneneHHO 00paTHON CBSI3bIO.

Tema 2. ImmynbcHbIC BOJOKOHHBIE J1azepbl (_1/  4ac.)



HMItynbCHBIE BOJIOKOHHBIE J1a3epbl. MeToAbl MOJYy4YEHUsS HMMIYJbCHOIO
U3ITy4YEeHUs] BOJIOKOHHBIX JIa3€pPOB: MOAYJSAIUsL TOOPOTHOCTH, AKTUBHAs U
NACCMBHAsl CHUHXPOHM3AallMs MOJ  BOJOKOHHOTO Jia3epa, MCIOJIb30BaHUEM
3€pKaJIbHOTO HACBIIAIOUIETOCs MOIYIPOBOAHUKOBOrO noraotutens (SESAM).

Tema 3. MeTo/1pI KOMITEHCAIIUH TUCTIEPCUOHHOTO PACTILIBAHUS UMITYJIbCOB B
BOJIOKOHHBIX Jlazepax. (_1/ wgac.)

[Ipr3MeHHbIE KOMIIEHCATOPBI AUCIIEPCUU TPYIIIIOBOM CKOPOCTH. PereTounbiit
KOMIIEHCATOp JUCIEPCUU TIpynnoBoil ckopoctd. KommeHcaTop aucnepcun
rpynmnoBoil  ckopocTd Ha ocHoBe wuHTepdepomerpa Kupa — Typnya.
KomMrieHcaTtopsl Jucnepcuu TpyInmnoBOM CKOPOCTH Ha OCHOBE UYHUPIUPOBAHHBIX
OparroBckux  3epkai.  CucrtemMbl  BOJOKOHHO-ONTHYECKHMX  T'€HEpPaTOpPOB
cynepkoHTHHYyyMa. Y cuiienne Y KM B BOJOKOHHBIX Jla3epax.

Tema 4. BoiokonHsie ja3epsl B TexHosoruu. (_1/  wac.)

BosnokoHnble nazepbl B TexHooruu. Gusnueckue mporecchl npu o0padoTke
MaTE€pUalOB JIA3€pHBIM  HU3JIy4eHHEM. MeToabl TOBEPXHOCTHOW JIa3epHOM
o0paboTku. IlpuMeHeHHE BOJOKOHHBIX JIa3epoOB JJsi CBAapKH, CBEPJICHUS U
00pabOTKU MaTepuaos.

Paznen VI. Heruneiinasi poronuka HanocTpykryp (_4/ 4yac.)

Tema 1. DHepreTHUecKHii CIIEKTP HAHOPAa3MEPHBIX CTPYKTYp. (_2/ _4ac.)

OHEepreTM4eckuii  CHeKTp  HaHOpPa3MEpHBIX  CTPYKTyp.  OObemHas
KpUCTaJUIMYECKasi CTPYKTypa: SHEPreTHYECKHIl CIIEKTp HOCUTENEN 3apsjia B
O00BEMHON KPHUCTAJUIMYECKON CTPYKTYpE, IUIOTHOCTh COCTOSIHMM AJIEKTPOHOB B
HPHEPreTUYECKON 30HE 00BEMHON KPUCTALIMYECKON CTPYKTYpbl. DHEPreTUUECKU
CIIEKTP M IUIOTHOCTh COCTOSIHUU HOCUTEJIEN 3apsa B OJHOMEPHOU
W30JMPOBAHHOM KBAHTOBOM M€ M KBAaHTOBOM HUTH. KBaHTOBBIE TOYKH U
IUIOTHOCTB COCTOSIHUM 3JIEKTPOHOB.

Tema 2. DKCUTOHHBIE COCTOSIHUS B MOJYIPOBOIHUKOBBIX U
TUAJICKTPUYEeCKUX MaTepuanax (_2/ Jac.)

DOKCUTOHHBIE COCTOSIHMSI B TMOJYNPOBOAHUKOBBIX W JAUDJIEKTPUUYECKHUX
Matepuanax. CBOOOJHbIE PKCUTOHBI WJIM SKCUTOHbI Banbe-MotTa. CBsi3aHHbBIE
OKCUTOHBI  (PKCUTOHBI ~ Dpenkens). Buusaue Qopmbl HaHOWacTHI] Ha
DHEPreTUYECKYI0 MOJCUCTEMY HOcuTened 3apsiaa. OQHOYACTHUYHBIE COCTOSHHS B
HAHOYACTHIIAX CJIOXKHOM (popmbl. JIByX4yacTHUHBIE (IKCHUTOHHBIE) COCTOSIHHUS B
HAHOYACTUIIAX C HEMPaBUILHOM TeomeTpueil (opmbl. BnmsHue okxpyxaromein
Cpelbl  HAa  DJHEPreTHYECKH  CIIEKTp  SKCHUTOHOB B  HAHOYACTHLAX.
HuskosHepreTudeckass ONTUYECKAsT HEIMHEHMHOCTb >KUJKMX HAHOKOMITIO3UTHBIX
Cpel Ha OCHOBE HAHOYACTHII.



Pasznen VII. JlazepHoe oxiaxkaeHue, IVICHEHUe M YIIPaBJeHUE aTOMaMHU
(_4/__uaac.)

Tema 1. JlazepHoe oxiaxacHUE U icHeHue (_2/  Jac.)

JlonmnepoBCKOe H 3€EMAaHOBCKOE OXJIaXKJEeHHEe aTomMoB. (OcCTaHOBKa U
IJICHEHUE aTOMOB: JOIIUICPOBCKHUE JIOBYIIKH, MAarHUTO-ONTHYECKUE JIOBYIIKUA U
cusuoBo oxnaxmenue. JlazepHOe OXJaXIECHWE HIKE YPOBHA OTHAYH.
OxyaxkieHue aToMOB Ha OCHOBE CEJIEKTMBHOTO IO CKOPOCTSIM KOT€PEHTHOTO
IUICHEHUs HaceyneHHocTer. HcnapurenbHoe OXJaxaeHue aromMoB. Dusuka
XOJIOAHBIX aTOMOB M €€ mpuioxeHus. OJHOKOMIOHEHTHas IuiasMa. bo3se-
DUWHIITEHHOBCKS KOHJICHCAIIMsl aTOMOB. ATOMHBIM Jsazep. ATOMHBIM (POHTaH U
aTOMHBIE 4Yachl. ATOMHasi ONTHUKA. METOIbl MOCTPOCHUS 3JIEMEHTOB aTOMHOM
ONTHKH.

Tema 2. YrpaBneHre aTOMHbIMU TTydkamu (_2/ 4ac.)

VYrpaBieHne aTrOMHBIMM MYYKaMH C MCIIOJIB30BAHUEM  MAaTEPHUAJIbHBIX
CTPYKTYp. YTpaBJICHHE ATOMHBIMU IyYKaMH C HCIIOJb30BAHUEM CTaTHYECKHUX
ANEKTPUYECKUX W MAarHUTHBIX MOJIEW. YTpaBJICHWE AaTOMHBIMHU IIy4YKaMUu IpU
MOMOIIM  JIA3€pHOTO  U3JIy4YCHHUS. ATOMHO-OINTHYECKas  HaHOJUTOrpadwus.
Hanomurorpadus npsmoro ocaxaenus. Hanomurorpadus Ha pesucre. AToMHas
HaHoIepbeBas auTorpadus.

Paznen VIII. ®oToHnka caMmoopraHu3yoOmuxcsi
HAHOCTYKTYPMPOBAHHBIX OMOMUHEPAJIbHBIX 00bEKTOB H UX
omoMuMeTHYeCKHX aHaJoroB (_4/ 4ac.)

Tema 1. doToHrKa CaMOOPTaHU3YIOLIUXCS HAHOCTYKTYPUPOBAHHBIX
OroMuHEpaIbHBIX 00beKTOB (_2/ 4ac.)

Mopdomnorus u (bU3BUKO-XUMHUYECKHE XapaKTepUCTUKHU CIIUKYJI
rIIyOOKOBOJIHBIX CTEKJISIHHBIX MOpckux ryook (I'CMI). Pons  dotonHO-
KPUCTAJUIMYECKUX CBOMCTB CHHUKYJ CIyOOKOBOAHBIX MOPCKHUX T'yOOK B IpoIiecce
ux Mertaboim3Ma. HenmnHeHHO-ONTHYEeCKHE CBOMCTBA CHHUKYJI TJTyOOKOBOIHBIX
CTEKJISTHHBIX MOPCKHUX T'yOOK

Tema 2. doToHrKa OMOMUMETUUECKUX aHAJIOTOB HAHOCTYKTYPUPOBAHHBIX
OroMuHEpaIbHBIX 00beKTOB (_2/ 4ac.)

buomumernueckoe MojeIMpOBaHUE OMOCHIMKATHOIO HAHOKOMITO3UTHOTO
Matepuana cnukys I'CMI'. 30ib-resnb TEXHOJIOTHH XUMUYECKOIO MOAEIUPOBAHUS
OMOMUHEpATbHBIX  HAHOKOMIIO3UTHBIX ~ MaTE€pUAIOB M  UX  ONTHYECKHE
xapaktepuctukd. 2-D  wu 3-D  OmoMmmeTHueckue  HAHOKOMIIO3UTHBIC
OMOMUHEpaJIbHbIE CTPYKTYpbl ISl (OTOHMKHM, OMOMEIULIMHBI, Karaiu3a W
copOumuu. buocunudukauss B KMBBIX CHCTEMax C  HCIOJb30BaHUEM
KJIOHUPOBAHHBIX OCJIKOB CUJIMKATEUHOB.



Paznen | X. lunamuyeckas rosorpadus u ontudeckue Novelty puastpsl
(_4/__ugac.)

Tema 1. lunamuueckas rojorpadus u ontuueckue Novelty puinbrpsr
(_2/__uaac.)

AnantuBHas ontuka. J{unamudeckas ronorpadus. [Ipouecc B3aumoaeiicTBust
JBYX IUIOCKMX BOJIH HAa JMHAMHUYECKUX TOJOrpaMMmax B  (oTopedpakTUBHBIX
kpuctawiax. [lepematounas xapakrtepuctuka omnrtudeckoro Novelty dwunbrpa.
Ocob6ennoctu GpyHKknoHupoBanus ontuaeckux Novelty ¢pumbstpos.

Tema 2. Ontuueckue Novelty ¢unstper (_2/  4yac.)

HuskouyacToTHblii ¥ BbicOKO4YacTOTHBIM Novelty ¢uiastpel. IlomocoBoit
Novelty dbunstp. Novelty ¢buiasTpbl, oOcHOBaHHBIC Ha HCIIOJIB30BAHUH SBJICHHUS
danmaTa B PoTOpedpakTUBHBIX KpucTamwiax. DyHkumonampHble NoOvelty-
buneTpel a1 00pabOTKM M300pakeHWid Ha oOcHOBe J(ddekra (aHuHrA.
BricokoudacTotHbie KoppensaiuonHbie Novelty-gumsTpsr peansHOro BpeMeHu.

Pasznen X. AnantuBHblie ontodjiekTpoHHbie cuctembl CMAPT — I'PU/]
MOHUTOPHHTA (pU3HYeCKUX MmoJieil U 00beKkTOB (_2/ 4ac.)

Tema 1. AgantuBHbie ontoasiekTpoHHble cucteMbl CMAPT — I'PU/T
MOHHUTOPHHTa PU3UUECKUX MoJiei 1 00bekTOB (_2/ 4ac.)

JlazepHas nuarHocTuka. MHTEEeKTyansHble pacupeeIeHHbIE U3MEPUTENb-

Heie cuctembl (CMAPT — I'PUJ]) MonuTOopuHra ¢uznyueckux moyied u 0ObEKTOB.
Tomorpaduyeckue pacnpeeeHHble BOJOKOHHO-ONTHYECKUE HN3MEPUTEIbHbIC
cucteMbl (PBOUC) a1 peKOHCTPYKUMU paclpeiesieHui CKaISPHBIX U BEKTOP-
HbIX (u3nueckux nojei. [IpoTspkeHHbIe BOIOKOHHO-ONTUYECKUE U3MEPUTENbHbBIE
JIMHUY Ha OCHOBE OJJTHOBOJIOKOHHBIX MHOTOMOJIOBBIX MHTEPPEPOMETPOB U METObI
aJIaNTUBHOW MPOCTPAHCTBEHHOW (uibTpanuu. MeToasl MyJIbTHIUIEKCUPOBAHUS
BOJIOKOHHO-ONTHYECKUX W3MepuTenabHbiX JuHH B CMAPT — I'PUJ] cucremax
MOHUTOpUHTra. [[pocTpaHCTBEHHOE MYJIBTUIUIEKCUPOBAHUE. Y TIIOBOE MYJIBTUILIIEK-
cupoBanue. CeKTpalbHOE MYJIbTUILIEKCUPOBAHHUE.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

Cmpykmypa u cooepicanue NpaKxmudecKkol Yacmu Kypca ekodaem 6 ceos
MeMAmuKy U CO0epICaHUue NPAKmudecKux 3aHamul, CeMuHapos, 1abopamopHuLx
pabom.

IMpakTuyeckue 3ansarus (_36/ 4yac.)

3ansiTue 1. OcHOBBI HenuHEHHOM ontuku (_2/  4ac.)

1. HenuHelHO-ONTHYECKHE B3aUMOJIENCTBHUS CBETA U BEIIECTBA.
2. Cratnueckuit u nuHamuueckuil 3pdext Keppa B HenuHeiHon

cpene.



3ansaTue 2. SBneHus QuiaMeHTaIK U TeHEpaIlui CYIEPKOHTUHYYyMA IpU

pacrpocTpaHeHUH Ja3ePHbIX UMITYJILCOB B HEeJIMHEHHOMU cpeze (_2/  4vac.)

1.

2.

I'enepanus CynepkOHTMHYYyMa IMPU PACIPOCTPAHEHUH UMITYJIbC-
HOTO JIa3€PHOT0 M3IyYEHHS B KOHIEHCUPOBAHHBIX Cpellax
3amanue 1
BriBOn ypaBHEHUs U1 ONMMCAaHHS MPOLECCAa B3aUMOJICVCTBUS
MMIYJbCHOTO JIA3€PHOTO M3IYyYCHHS C BEIIECTBOM IPHU reHepa-
MU CYNIEPKOHTUHYYMa
O3HaKOMUTBCS C JTUTEPATYPOM:
= Zheltikov A M (Ed.) Supercontinuum Generation.// Spe-
cial issue of Appl. Phys., 2003,v. B 7, No. 2, pp.3-23.
= (Cwmeranusa E.O., Komnanern B.O., Yexkanun C.B., Kangu-
noB B.I1.Ocobennoctu punamentanuu peMTOCEKYHIHOTO
Ja3€pHOr0 M3JIY4YEHHUs B YCIOBHSIX aHOMAJbHOW AHCHEp-
cun B 1uaBieHoM kBapue. Y.l YwucnenHoe wuccliienoBa-

Hue.// KBanroBas anekrponnka, 2012, 1. 42, NelO, c. 913-
919.

3ansarTue 3. (DI/IJ]aMeHTaI_[I/IH HMITYJIbCHOI'O U3JIYYCHHA B I‘a3006pa3HI>IX cpe-

nax. (_2/ _4ac.)
1.

Henunelinoe BOJIHOBOE YpaBHEHHE JIJ1s1 OTIMCAHMS TpoIiecca Ghu-
JAMEHTAITUH JTa3€PHOrOoTo UMIyJibca. M3meHnenue GopMel 1
CIEKTpa UMITyJIbca MpHU (UilaMeHTaIUH.
3ananue 2
Omnucanue ocoOeHHOCTEH Tpoliecca (puaaMeHTaIu J1a3epHOTO
u3JIy4eHus B atMocdepe.
O3HaKOMUTBCS € TUTEPATYPOMU:
» Fedotiv V.Y, Tverskoy O.V., Kandidov V.P. Transport of
high fluence energy by femtosecond filament in
air./[Appl. Phys., 2010, v. B 99, p.299-306.

Bansitue 4. ®otonnsie kpuctamisl (_2/  4ac.)

1.

Knaccudukanus poroHHsix kpucramioB. OqHOMEpPHBIE, IBY-
MEpHBIE U TpeXMEpHbIE (POTOHHBIE KPUCTAILTBI. MeXaHu3MOB
dbopmupoBaHus (POTOHHBIX 3aNPENIEHHBIX 30H. Poib nedekToB B
(OTOHHO-KPUCTAIUTMIECKUX CTPYKTypax. DOTOHHO-
KPUCTAUIMYECKHUE YCTPOUCTBA.

3amanue 3

Tunsl OTOHHO-KPHUCTATITUYECKUX BOJIOKOHHBIX CBETOBOJIOB U
ypaBHEHUS JJIsl ONTMCAHUS PACTIPOCTPAHCHUS U3IIYYEHHS B HUX.
O3HaKOMHTBCS C TUTEPATYPOM:



= Menzes3 A., Mop3ze T. CripaBOYHHK IO CIIELHAIA3UPOBAH-
HBIM ONTHYECKUM BosiokHaM.// MockBa: TexHocdepa,
2012.-728 c.
3ansitue 5. HenmuHeliHas oNTHKA BOJIOKOHHBIX CBETOBO/IOB (_2/  wac.)

1. BomnoBogHoe  ycwieHwe — 3(PGEKTHBHOCTH  HEJIMHEWHO-
ONTUYECKUX TPOIECCOB B BOJOKOHHBIX CcBeTOoBOAax. MdaszoBas
CaMOMOJTYJISIIIUST U3YyYEHUS B BOJIOKOHHBIX CBETOBOMAX. Bims-
HUE NUCIIEPCUU HA HEJIMHEHHBIC TIPOIECCHl B BOJIOKOHHBIX CBE-
ToBojax. @a3oBasi KPOCC-MOAYJISINS UMITYJIbCOB B BOJIOKOHHBIX
CBETOBOJIaX. UeThIPEX-BOTHOBOE CMEIIICHUE BOJIH.

2. 3anmaunue 4

BbIBO| ypaBHEHHUS 1Sl ONUCAHMS T€HEPAIMM CYIIEpPKOHTUHYyMa
B BOJIOKOHHBIX CBETOBOJIaX
O3HaKOMHTBCS C TUTEPATYPOM:
* Boponun B. I'., Haanit O.E. OCHOBBI HETMHEWHOW BOJIO-
KOHHOM onTuku.// M.: «YHuBepcuterckas kaura», 2011. -
128 c.
3ansTue 6. [IpuHIUIIBI PYHKIIMOHUPOBAHUS ONTHYECKUX KBAHTOBBIX T€HEpa-
TopoB (_2/ _4ac.)
1. ®wuzuka nazepo. Tunsl nasepoB. HempepbiBHBIE W HeEcTalUO-
HapHbIE PEKUMbI pabOTHI JIa3€POB.
2. 3agaHue 5

[TpuHMnOBEl GYHKIIMOHUPOBAHUS ONTHYECKUX KBAHTOBBIX T€HE-
paTopoB.
O3HaKOMUTBCSA C JIUTEPATYPOU:
= 3enro O. [Ipunnuns nazepoB. M.:M3narenbcTBo: Jlanb,
2008.-720 c.

3ansitue 7. [IpuHimn paboThl BOJOKOHHOTO Ja3epa. (_2/  4ac.)

1. Tlpuniun paGoThl BOJOKOHHOTO ja3epa. AKTUBHbIE BOJJOKOHHBIE
CBETOBOJBI. Pe30HaTOpbI BOJIOKOHHBIX JiazepoB. HempepbiBHbIE
BOJIOKOHHBIE  Ja3epbl. BoOJIOKOHHBIE Jla3epbl Ha  OCHOBE
BBIHYKJIEHHOTO KOMOMHAIIMOHHOTO PACCEIHUS U3ITyUEHUSI.

2. 3anmanue 6

Bonokonnsie BKP-na3epsl co cinyuaiiHOW pacnpeaeneHHon 00-
PaTHOM CBA3BIO.
O3HaKOMUTBCA C JIUTEPATYPOU:
= ba6bun C.A., Barauk W.J[. BonokoHHbIe J1a3epsl CO CIy-
YailHOW pachpesieICHHOW OOpaTHOW CBSI3bI0 HA PAJICEB-
ckoM paccestHun.// ABTomerpus. 2013, 1.49, Ne4, ¢.3-29.
Bansitue 8. VIMmynbcHbIe BOJOKOHHBIE JTazepsl (_2/ 4ac.)



1. MGTOI[BI MMOJIYUYCHMA HWMITYJIbCHOI'O M3JIYUYCHHUS BOJIOKOHHBIX
JIa3CPOB: MOIYJIAINA I[06pOTHOCTI/I, dAKTHUBHAas U I1aCCHMBHAas1
CHUHXpPOHH3alIusd MOJ BOJIOKOHHOI'O Jia3€¢pa, HCIIOJIIb30BAHHCM

3epKaJIbHOTO HACBIIIAIOIIETOCs MOJIyIIPOBOTHUKOBOTO
MOTJIOTUTENA (SESAM). Mertonpl  KOMIIEHCAIIUU
JUCIIEPCUOHHOTO  PACIUIBIBAHUS MMITYJIbCOB B  BOJIOKOHHBIX
na3epax.

2. Cucremsl BOJIOKOHHO-ONTUYECKUX Tre€HEPATOPOB

cynepkoHTuHyyMa. Ycuiienne Y KM B BOJTOKOHHBIX Jla3epax.
3ansitue 9. BosokoHHbIe s1azepbl B TexHooruu. (_2/  4ac.)
1. ®usnueckue Npouecce npu o0padoTKe MaTepUaIoB JIa3epPHBIM
U3JIy4eHHeM. MeTo/ bl MOBEPXHOCTHOM J1a3epHON 00pabOTKHU.
2. IIpoBepouHoe 3aaHue.
3ansaTue 10. DHepreTyecKnil CIEKTP HAHOPA3MEPHBIX CTPYKTYP.
(_2/__4ac.)
1. DHepreTuyeckuii CreKTp HaAaHOPa3MEPHBIX CTPYKTyp. OObeMHas
KpUCTAJIMYECKass  CTPYKTypa: DHEPreTUYECKU  CIEKTP
HOCHUTENIeH 3apsiia B 00bEeMHOW KPHUCTALIUYECKON CTPYKTYpE,
IUIOTHOCTh COCTOSIHUM JJIEKTPOHOB B JHEPreTHYECKOM 30HE
00BEMHOM  KPUCTAJUIMYECKOW CTPYKTYpbl. DHEPreTUYECKUU
CIIEKTP M IUIOTHOCTH COCTOSIHUU HOCUTENEN 3apsna B
OJHOMEPHOU M30JIMPOBAHHON KBAHTOBOM SIME U KBAHTOBOW HUTH.
KBaHTOBBIE TOUKH U INIOTHOCTH COCTOSTHUM 3JIEKTPOHOB.
2. 3ananue 7
Pemenune BonHoBOro ypaBuenus llpenunrepa nis 3apskeHHON
YaCTULbI ABIKYILEHUCSA B MPSIMOYTOJIbHOM ITOTEHIIMAIIBHOU SIME C
OECKOHEUHO BBICOKMMU CTEHKAMHU
O3HaKOMHUTBCA C JINTEPATYPOU:
= Opuapuxos C.A., MoBauH C.M. ®usndeckne OCHOBBI
ANEKTPOHHOM TeXHUKU.- M.: Beiciias mkona, 1982.-608 c.
3ansaTue 11. DKCUTOHHBIE COCTOSHUS B TIOJIYITPOBOJHUKOBBIX U JUAIEKTPHU-
yeckux Mmarepuanax (_4/ Jac.)
1. DKCHUTOHHBIE COCTOSIHUS B MOJYIPOBOJAHUKOBBIX U AUICKTPHU-
yeckux Matepuaax. CBOOOIHbBIE SKCUTOHBI WJIU YKCUTOHBI Ba-
Hbe-MoTTa. CBs3aHHbIE SKCUTOHBI (9KCUTOHBI DpEeHKEs ).
Biusinue popMbl HaHOYACTHUIL HA SHEPTETUUYECKYIO TOJICUCTEMY
HOCHUTEJIEH 3apsija.
2. 3amanwue 8



VYpaBHEHUS ONUCHIBAIOIINE PE3OHAHCHOE OTPAXKEHUE U MOIJI0-
IIEHUE CBETA B CTPYKTYpPaX € KBAHTOBBIMH SIMAMHU
O3HaKOMHTBCS C TUTEPATYPOM:
= ®enopoB A.B. duznka 1 TEXHOJIOTUS TETEPOCTPYKTYD,
ONTHKA KBAHTOBBIX HAHOCTPYKTYP. YueOHOEe nmocoone—
CII6: CIIeI'y UTMO., 2009. C. 195.
3ansaTue 12. JlazepHoe oxJiaxk/IeHNE, IUICHECHUE U YIIPABICHUE aTOMaMHU
(_4/__gac.)

1. ®uzuka XOJIOAHBIX aTOMOB U ee MPUIIOKEHHUS.
OIHOKOMITOHEHTHAS nja3Mma. Bo3e-DitHmTeitHOBCKS
KOHJIEHCAIUsl aTOMOB. ATOMHBIN Jazep. ATOMHBIA (OHTaH U
aTOMHBIE 4ackl. ATOMHAas ONTHKA. MeTonbl MOCTPOCHUS
3JIEMEHTOB aTOMHOM OTNITHKH.

2. 3amanue 9
JIBM>KEHME aTOMOB B MATHUTHOM TIOJIE.

O3HaKOMHTBCS C TUTEPATYPOM:
» Jlanmay JILA., Jludmm.E.M. KsanTtoBas MexaHHKa
(mepensituBUCcTCKass Teopus). M.: ®@usmarnut, 1963.-704
C.
3ansaTue 13. PoTOHMKA CAMOOPraHU3YIOIIUXCS HAHOCTYKTYPUPOBAHHBIX
OnomMuHepaabHBIX 00bekTOB (_4/  4ac.)

1. Mopdonorus u (PU3HKO-XUMUYECKHE XaPAKTEPUCTUKH CIHKYII
TIyOOKOBOJIHBIX CTEKJITHHBIX MoOpckux Tyook (I'CMI'). Pomb
(OTOHHO-KPUCTAIUNIMYECKUX CBOMCTB CIUKYJ CITYOOKOBOJHBIX
MOpPCKUX TyOOK B Tmporecce uX Meradonu3ma. HemuHeitHo-
ONTHYECKUE CBOMCTBA CHHKYJ TJIYOOKOBOJHBIX CTEKJISTHHBIX
MOPCKHUX I'yOOK

2. 3amanue 10
Onpenenutp, Kakue 0OBEKTHI OTHOCATCA K OMOMUHEpAIaM.
O3HaKOMHUTBCS C JIUNTEPATYPOU:

= Meyers M.A, et al. Biological materials: Structure and
mechanical properties // Progress in Materials Science,
2008. V.53. P.1.
3ansaTue 14. ApgantuBHble onTodjeKkTpoHHbIe cuctembl CMAPT — T'PUJI
MOHHMTOpPHHTa (PU3NYCCKUX IMOJIeH U 00bekTOB. Jlomyck k sk3ameny. (_4/ wac.)

1. Jomyck K dK3aMeHy

2. 3amanmne 11
[Tpuntunel opranuzanuu ToMorpaduueckux cuctem. [Ipsmoe u
obpartHoe npeodpa3oBanus Pagona.



O3HaKOMUTBCS C TUTEPATYPOM:
http://bourabai.kz/cm/computer tomography3.htm

I1l.  YYEBHO-METOAMYECKOE OBECIHIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIIUXCA

Y4eObHo-MeTomMUecKoe 00ecIeueHne CaMOCTOSITEIbHOH pPaboThl 00y4aro-
muxcst o aucruiuinae «CoBpeMeHHas (P OTOHHMKaA MpeacTaBieHo B [Ipuinoxkenun
1 u BKiIIOYAET B ceOs:

TUTaH-Tpa(UK BHITIOJHEHHS CAMOCTOSITEIbHOW paOOThHI MO AUCIUTIIINHE, B TOM
qrCIie IPUMEPHBIE HOPMBI BPEMEHH Ha BHITIOJTHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTepUCTUKa 3aJaHUN I CaMOCTOSITENIbHOW pabOThl OOYyYaroluXcs U
METOMYECKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHUS K MPEICTABICHUIO U OPOPMIICHHIO PE3yJIbTATOB CAMOCTOSITEINb-
HO paboOThI;

KPUTEPHUU OIICHKHU BBITIOJTHEHHUS CAMOCTOSITEIIbHON PaOOTHI.

IV. KOHTPOJb JOCTUKEHUSA LEJEN KYPCA

TunoBbie KOHTPOJIBHBIE 3aJaHUSI, METOAUUECKUE MAaTEPUAIIbL, ONPEICIISIOIINE
MPOIEAYPHI OIICHUBAHUS 3HAHUM, YMEHUI U HABBIKOB U (WJIM) OMBITA JAEATEIbHO-
CTH, a TaKXX€ KPUTEPUM U TIOKa3aTeIu, HEOOXOJAUMBIC ISl OLIEHKW 3HAHWM, yMe-
HU, HABBIKOB U XapaKTEPU3YIOIIHUE ATarbl (POPMUPOBAHUS KOMIETEHIIMI B TIPO-
11ecce OCBOCHHS 00pa30oBaTEIbLHOM MPOTrpaMMBl, ipecTaBieHbl B [Ipunoxennn 2.

V. CIIMHCOK YYEBHOM JIUTEPATYPbI 1 TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

B oannom pazoene PIIV]] npusooumcs nepeuerv 0CHOBHOU umepamypbl (y4eOHu-
KU, y4eOHble nocooust, MoHozpagpuu) u nepeueHb OONOTHUMETbHOU TUMEPAmypbl, 8 KO-
MOpbILL BKIIOUAIOMCS U30AHUS, PEKOMEHDYyemble 0715 yenyOneHHo20 uzyueHus. B nepeuetn
OCHOBHOU TUMEPAntypbl OONHCHbL BXOOUMb VUEOHUKU, Y4eOHble NOCoOUs U MOHO2PAGhUL,
U30aHHble 8 medeHUue NOCIeOHUX 5 Jlem Ol 2YMAHUMAPHBIX, COYUATIbHBIX U IKOHOMUYe-
cxux oucyunaur u 10 1em 05 mexHU4eckux, Mamemamudeckux U eCmecmeeHHOHAY YHbIX
OUCYUNJIUH.

He mernee mpex ucmounukog 0CHO8HoUL iumepamypul, ykazauuvix 8 PITV]], 0onoicHbl
ObIMb OOCHYNHLL 0OYVHAIOWUMCSL 8 OOHOU WU HECKOJIbKUX INEKMPOHHO-OUOIUOMEUHBIX
cucmemax (NeKMpOHHBIX OUOIUOMEKAX), CHOPMUPOBAHHBIX HA OCHOBAHUU NPSAMBIX 00-
20BOPHLIX OMHOWEHUIL ¢ npagoobradamenamu. B oannom cyuae Heobxooumo npusecmu
noiHoe bubnuospaguueckoe onucanue UCMOYHUKA U padouylo 2UnepcculiKy HA COOm-


http://bourabai.kz/cm/computer_tomography3.htm

semcmeyouuti 2NeKmporHblil pecype. Kamanoe anexkmponnvix pecypcosé pazmeujen Ha
catime JIBOY http.//www.dvfu.ru/library/electronic-resources/russian-database.php.

B cnucox ocrosHoU iumepantypbl maxice KIOUaromcst nedammvle u30anust (yueo-
HUKU, y4eOHble nocobust, monozpagpuu), umerowuecs 6 gponoax Hb J[BDY, ¢ maxum pac-
yemom, 4moobl CYMMApHOe KOIUYECMBO IK3EMIIAPOB KAHCO020 U3 U30AHULL COCMABTATIO
He mernee 50 na 100 cmyoenmos, obyuarowuxcs no 0opazoeamebHoll npoepavme. Haps-
0y € NOIHbLIM OUOIUOSPADUYECKUM ONUCAHUEe UCOYHUKA NOMewaemcs paboyas 2unep-
cevlika Ha anekmponnsiti kamanoe Hb /[BDY.

Bce uzoanus oononnumenvrotl aumepamypovl maxdice OO0JNCHbL OblmMb npeo-
cmaenenvl aubo 8 21eKMPOHHO-OUOIUOMEUHBIX CUCeMAX (JIeKMPOHHLIX OUOTUO-
MeKax), cpopMUPOBAHHLIX HA OCHOBAHUU NPIMBIX 002080PHBIX OMHOUEHULL C NPABO0D-
naoamensivu, oo ¢ Hb J[BDY & konuuecmse, npedycmompenHom coomeemcn-
syrouum ©I'OC BO/ OC BO J[BDY.

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)
1. Axmanos C.A., Huxkutun C.}O. @usnueckas ontuka. - M.: M3n. MI'Y, 1998.

2. AxwmanoB C.A., Beicnoyx B.A., Yupkun A.C. Ontuka peMTOCeKyH THbIX
Ja3epHBIX UMITYJIbCOB. - M.: Hayka, 1988.

3. Ulen U.P. [Tpuammmner HenmuHeitHON onrtukd. - M.: Hayka, 1989.

4. Tapacos JI.B. ®usnueckue 0CHOBBI KBAHTOBOM AJEKTPOHUKH. - M.: CoBeTckoe
Panuo, 1976.

5. Spus, A. KBanToBas anektponuka. / A. Spus. - M.; Cos. Paguo, 1980.

6. Inonsuckuii FO.A. Cuenapun pa3Butus (eMTOCEKYHTHOTO CIIEKTPATBHOTO
cynepkoHTHHyyMa. — B kH.: [Ipo0aeMbl KOrepeHTHOM 1 HeTMHEHHON ONTHUKH.
CII6. 2000. C. 136-152.

7. ILT.KprokoB «®eMTOCEKyHIHBbIE UMITYJIbCHI, M., ®uzmatiut, 2008.

8. Kusmaps 10.C., Arpasan I'.I1. Ontuueckue comutonbl. OT CBETOBOIOB K (po-
TOHHBIM KpucTaiiam.// M. ®usmatiut, 2005.-648 c.

9. Menges A., Mop3se T. CipaBOYHUK 110 CHICITUATM3UPOBAHHBIM ONTHYECKUM
BoJsiokHaM.// Mocksa: Texnocdepa, 2012.-728 c.

10. Kentuxo A.M. [IpipuaTsie BoaHOBOABL.//B ¢0. nexiuit «DyHaameHTanbHas
ONTHKA U cieKkTpockonus» Beimyck 3. M. : ®UAH, 2001. — 189 c.
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13.

Hudpaknuonnas Hanodortonuka / [Tox pen. B.A. Coiidepa. - M.Ouzmatiur.
2011. -680 c.

Arpasan I'. Henuneiinas BonokonHas ontuka.// M.: Mup, 1996.-323 c.

Boponun B. I'., Hanuit O. E. OcHOBBI HEeMHEHHOW BOJTOKOHHOM ONTHKU.// M.:
«YHuBepcurerckas kaura», 2011. - 128 c.

. Oxcutonsl. [loa penakuueii J.Pamba, M.Crepxka, M.,Hayka, 1985.
15.1uk A. 4., bakyesa JI. I'., Mycuxun C. @., PoikoB C. A. ®usuka HU3KO-
pa3mepubix cucteM /Ilox pen. A. S. [uka.—CII06.: Hayka, 2001.- 160 c.

. Kynsunn FO.H., Bosnecenckwuit C.C., be3seponsiii A.B., JI3106a B.I1. ®oTo-
HUKa OMOMHHEPAIBLHBIX U OMOMUMETHICCKUX CTPYKTYpP U MaTepHasIOB.-
M.:®uzmariut, 2011.-224 c.

. Kynpunn 10.H. Pacnipenenennbie BOJIOKOHHO-ONTUYECKUE U3MEPUTENBHBIC
cucteMsl.- M.: ®uzmariut, 2001.- 272 c.

. Kynbuun 10.H., Butpuk O.b, Kammnnna A.A., Pomamko P.B. AgantuBHbie
MeTO/bl 00pabOTKH CIEKI-MOIYJIMPOBAHHBIX ONTHYECKUX nosei.// M., U3a-
Bo ®u3matiurt, 2009. - 288 c.

JlonoJIHUTeIbHAS JIUTepaTypa
(neuammvie u snexmporHbie uz0aHUs)

Zheltikov A M (Ed.) Supercontinuum Generation.// Special issue of Appl.
Phys., 2003,v. B 7, No. 2, pp.3-23.

Cwmeranuna E.O., Komnanen B.O., YUekamnn C.B., Kangunos B.I1. Ocobenno-
ctu (prnameHTanuu (PEMTOCEKYHIHOTO Ja3epHOT0 M3IYUYEHUS B YCIOBUSIX
aHOMAJIbHOW Jucnepcuu B IuiaBjieHOM KkBapie. Y.l YucineHHoe wuccrienoBa-
Hue.// KBanToBas aiexktponuka, 2012, 1. 42, Nel0, ¢. 913- 9109.

Fedotiv V.Y, Tverskoy O.V., Kandidov V.P. Transport of high-fluence energy
by femtosecond filament in air.//Appl. Phys., 2010, v. B 99, p.299-306.

Menne3z A., Mopze T. CripaBoYHUK MO CHEHUAIUZUPOBAHHBIM ONTHYECKUM
BoJiokHaM.// MockBa: Texnocdepa, 2012.-728 c.

Boponun B. I'., Hanuit O. E. OCHOBBI HETMHEWHON BOJOKOHHOW ONTUKH.// M.:
«YHuBepcurerckas kauray, 2011. - 128 c.

3Bento O. IIpunnune! nazepos. M.:M3narensctBo: Jlans, 2008.-720 c.



7. babun C.A., Batauk U./[. BonokoHHbIE a3epsl CO CIIy4ailHOW pacrpenaesicH-

HON 0OpaTHOM CBS3BIO Ha PAJICEBCKOM paccessHuu.// ABromerpus. 2013, 1.49,
Ne4, ¢.3-29.

8. ®punpuxo C.A., MoBaun C.M. ®u3nueckue OCHOBBI JIEKTPOHHOM TEXHU-
ku.- M.:Briciras mikoa, 1982.-608 c.

9. ®emopoB A.B. ®usnka W TEXHOJOTHS TETEPOCTPYKTYP, ONTHKA KBAHTOBBIX
HAHOCTPYKTYp. YuebHoe nocodbue— CI16: CII6I'Y UTMO., 2009. C. 195.

10. Jlagmay JIA., JIupmuu.E.M. KantoBas Mexanuka (HEpEIATUBUCTCKAs TEO-
pus). M.: ®usmatiurt, 1963.-704 c.

11. Meyers M.A, et al. Biological materials: Structure and mechanical properties //
Progress in Materials Science, 2008. V.53. P.1.

HOpMaTI/IBHO-HpaBOBLle MaTepI/IaJILI3

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOM ceTH «UH-
TEPHET»

B oannom  pazoene npusooumcs nepeuenv  pecypcos  UHGPOPMAYUOHHO-
MeNeKOMMYHUKAYUOHHOU cemu « Mnmepremy, HeoOX00umblx OJisl 0CB0EHUsl OUCYUNTIUHYI,
8 8U0e HA36AaHUs Cauma, UHMepHem-nopmana u m.n. u paboyeii cunepccoliku. He oonyc-
KAemcsi pazmeujeHue pecypcos, COOEPHCAUUX Mamepuabl, He COOMeenmcmeayrouue dmu-
YecKUM HOPMAM, 8 MOM ducie 8 hopmame O6AHHEPOS U M.H.

1. http://bourabai.kz/cm/computer_tomography3.htm

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOT UM
U MPOTPaMMHOT0 00ecrneyeHust

Vkazvieaemcs nepeuervb uH@OpMAayUOHHBIX MEXHONIO02UL, UCNOTb3YEMbIX NPU
ocywecmeienuu 00paz08amenbHO20 Npoyecca no OUCYUNIUHe, KI0YAs nepeyeHs
NPOCPAMMHO20 0becneyeHus: U UHDOPMAYUOHHBIX CHPABOYHBIX cucmem (npu
Heobxooumocmu). Ecnu ons oamnoco kypca cozoan DVK 6 uumezpuposanmoi
niamgpopme  anekmponnoco obyuenuss Blackboard JB®Y, osmo maxoce
VKA3b18aemcsi ¢ NPUNOACEHUEM UOeHMUPDUKAmopa Kypcd.
[IporpammHuoe obecniedeHue: He TpedyeTcs

VI. METOANYECKHUE YKA3AHUSA
IO OCBOEHHIO JTUCHUITJIMHbI

3 o
I[aHHI)II/I pa3aci BKIIIOYacTC Mpr H€O6XOHI/IMOCTI/I



Cooepoicanue memooudeckux yYKa3auui Moj#cem 6KI0uamy:

peKoMeHOayuu no NiaHUpOBAHUIO U OPSAHUIAYUU 8PEMEHU, OMBEOEHHO20 HA
uzyuenue OUCYUNIUHDL,

OnucaHue nocieo008amerbHOCmy O0euUcmeull 00yYarWuxcs, Uil alcopumm
U3yueHust OUCYUNIUHbL,

PEeKOMeHOayuu No UCHONb308AHUIO MAMEPUAN08 YHUeOHO-MemoOUYecKo2o
KOMNJeKca,

peKomMeHOayuu no pabome ¢ 1umepamypotu,

peKomMeHOayuu no N0020MosKe K dIK3ameHy (3avemy),;

Pa3vAcHeHUus no pabome ¢ 31eKMPOHHLIM YYeOHbIM KYPCOM, NO GbINOJIHEHUIO
OOMAUHUX 3A0AHUL U M.O.

Ecnu no oucyunaumne uzoamvl memoouueckue yKaA3auusi (pexomeHoayuu),
30ecb He0OX0OUMO NOMECMmuUmMb UX NePeyeHb CO 8CeMU BbIXOOHLIMU OAHHLIMU, d
camu nocobus 6o npunoxcums k PII/] 6 newamnom (uzdannom) euoe, 1ubo no-
Mecmumsb 8 31eKmponHom eude 6 npunoxcenuu k PIT/] (Ilpunosicenue 3). Ecau uz-
OAHHBIX MeMOOUYECKUX YKA3AHULL NO OUCYUNTIUHE Hem, 8 NPUNONCEHUE BbIHOCUMD
HUYe20 He HYHCHO, 6ce MemooudecKue YKa3anus NoMewamecs 6 OaHHOM pazoeie
PIJ].

[Ipum ocBoeHMM JaHHOW MUCIUIIIMHBI OCHOBHYIO POJIb MTPAIOT ayIUTOPHBIC

3aHATUS B BUJIE JIEKIMI U CaMOCTOsATENbHASI pab0Ta CTYJAEHTOB, 3aKJIFOUAIOIIAsCS B
BBITIOJIHEHNH JIOMAIIHETO 33JaHUs U W3YyYECHUH MPOCIYIIAHHOro Marepuana. s
TOTO YTOOBI OCBETUTh COBPEMEHHOE COCTOSTHUE ONTUKU U (POTOHUKU B IIpOrpamMmme
MPEAYCMOTPEHO MIUPOKOE MCIOJIB30BAHME COBPEMEHHBIX HAay4HBIX padbOT U MyO-
JUKaIui 1Mo JaHHOW Teme u mocenieHue nadoparopuit UAITY JIBO PAH. Pexo-
MEH/TyeTCsI TIOCEIICHUE CTYICHTAMH HAay4YHBIX CEMUHApPOB U KoH(pepenuuii [[BOY

u MAITY JIBO PAH, a Takxke B IpyruX yHUBEPCUTETaX U MHCTUTYTAX.

PexoMeH10BaAHHAS JIMTEPATYPA JJIS MOATOTOBKH K JIEKIUSM U CAMO-

CTOSITEJILHOM PadoThl CTY/IEHTOB 110 pa3aeJaam
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[llen W.P. [IpuHumns! HenmuHEHOM onTukU. - M.: Hayka, 1989.
4. Tapacos JI.B. ®u3nyeckue OCHOBBI KBAaHTOBOMW 3JIEKTPOHUKHU. - M.: CoBeTckoe
Panuo, 1976.
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VIl. MATEPHAJILHO-TEXHUWYECKOE OBECHEYEHHUE
JUCHUILIAHBI

B oannom paszoene npusoosmcs ceedenuss 0 mamepuanibHO-MexHUYECKOM
obecneuenuu  OUCYUnIUMbl  (C  YKA3AHUeM  HAUMEHOB8AHUs  NpUOOpos U
000py008aHUs, KOMNbIOMEPOS, YYEeOHO-HANAOHLIX NOCOOUL, ayOUOBU3YAIbHBIX
cpedcms;  ayoumopui, — CHeYyuaibHblX  NOMeweHull), HeobXooumom  Ons
ocywecmeienus 00pazoeamenbHo20 npoyecca no OUCYUNIUHE.

VYyebHas auciuruimHa o0ecreuyeHa yueOHO-METOIMYECKON JOKyMEHTaluen
u matepuanamu. Ee coneprkanue mpeacTaBiaeHO B JOKaJbHOU ceTH Kadeaphl U Ha-
XOJIUTCS B PEKHUME CBOOOJHOTO JOCTYIA JJIA CTYJIEHTOB. JlOCTyI CTYJAEHTOB st
CaMOCTOSATEILHOM TTOITOTOBKU OCYIIECTBIISETCS YePe3 KOMITBIOTEPHI TUCIIIICHHOTO

KJjacca (B CTaHAapTHON KOMIUICKTAIIUN).
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Ilnan-rpa¢guk BHINOJIHEHUSA CAMOCTOATENbHOU PadOThI N0 JMCUMIINHE

Ne Jara/cpoku BbI- Bun camocrositesqib- | [lpumepHbie | @opMa KOHTPOJIS
MOJTHEHU S HOW padoThI HOPMBI Bpe-
n/n
MEHH HA
BLINOJIHEHHE
1 15.09-25.09 Paszpen 2. 4 I1P-1, ITP-7
3amanue 1
2 25.09-10.10 Pazpen 2. 4 I1P-1, ITP-7
3aganue 2
3 11.10-20.10 Paznen 3. 4 I1P-1, ITP-7
3amanue 3
4 21.10-30.10 Paznen 4. 6 I1P-1, ITP-7
3amanue 4
5 01.11-10.11 Paznen 5. 6 I1P-1, ITP-7
3aganue 5
6 11.11-20.11 Pazpen 5. 6 I1P-1, ITP-7
3agaHue 6
7 21.11-25.12 IloaroroBka K 3a4é- 6 3auér
Ty
8 10.02-05.03 Paznen 6. 2 I1P-1, ITP-7
3amanue 7
9 06.03-20.03 Paznen 6. 2 I1P-1, ITP-7
3agaHue 8
10 | 21.03-05.04 Paszngen 7. 2 I1P-1, ITP-7
3amanue 9
11 | 06.04-20.04 Paszngen 8. 2 I1P-1, ITP-7
3amanue 10
12 | 21.04-15.05 Pazaen 9. 1 [1P-1, ITP-7
3aganue 11
13 16.05-01.06 IoaroroBka K 10- 27 DK3aMeH
MYCKY Ha K3aMeH
Bcero 12

[TP-1 — tecr, I1P-7 — kouncnekT (cMm. [Tonoxxenue o hoHAaX OIEHOUHBIX CPEJCTB 00pa30BaTEIb-
HBIX TIPOTPaMM BBICIIETO 00pa30BaHUs — MpOTrpamMM OakalaBpHara, CrelHaaInTeTa, MarucTpary-
pel IBOY Nel12-13-850 ot 12.05.2015)

PexoMeHganum 1o caMmocTosITEIbHOM padoTe CTYACHTOB
Ilpugoosimcs pexomenHoayuu no Op2aHU3AYUU U GbINOJHEHUI0 CAMOCMOS-
menvbHoU pabomul 8 Yeaom no Kypcy.

CamocTtosiTenbHas padoTa CTYJEHTOB COCTOUT M3 MOJTOTOBKM K MpPaKTHUYe-
CKUM 3aHSTHIM, pabOThI HaJ PEKOMEHOBAaHHOW JIUTEPATYPOH M JEKIIMOHHBIM Ma-
TepuajgaM MO BBHINOJHEHHBIM KOHCIIEKTaM, BBIMIOJHEHUS 3aJaHUM MpEernogaBaTeis,



HaImMCaHusg JOKJIad0B, IIOATOTOBKH AOKJIazaa, HpGSGHTaHI/Iﬁ 0 TCMC MPAKTHUYICCKO-
'O 3aHATHA.

MeTozmquKne YKa3aHuil K CaMOCTOSITEJIbHOM paﬁoTe CTYACHTOB

IIpugoosamcs memoouueckue yKazanus no 8bINOJIHEHUIO KAH# 0020 U3 npeoy-
CMOMPEHHBIX NAAHOM=-2PAPDUKOM 8UO08 CAMOCMOAMENbHOU pabomuvl no OUCYUNIU-
He ¢ yKasaHuem yenu (3a0ay), Xapakmepucmuku 3a0anuil, mpeoosaHuti Kk cooep-
HCAHUIO U OPOPMIIEHUIO, PEKOMEHOAYULL NO BbINOJIHEHUIO U KpUMepues OYeHKU.

Ne 3amanus Tema 3amanus ConepxaHue 3aJJaHus

Pa3nen 2. BHIBOX YpaBHEHUs O3HaKOMUTBCS € TUTEPATYPOM:

3ananue 1 AT O CaHHs 1. Zheltikov A M (Ed.) Supercontinuum Generation.//
Hporecea B3anMo- Special issue of Appl. Phys., 2003,v. B 7, No. 2,
JNIEUCTBUS UM- pp.3-23.

MyJIbCHOTO JIa3ep-
HOTO M3JIyYEHUs C 2. Cwmeranmna E.O., Komnanen B.O., Yekamun C.B.,

BEIECTBOM IIPH Kanaumos B.I1.Ocobennoctn dunamentanuu Qem-
reHepanyy cyrnep- TOCEKYHJTHOTO JIa3€PHOTO M3IY4YCHHS] B YCIIOBHUSX
KOHTHHYYMa. aHOMAJIbHOM AUCTICPCUN B IIABJICHOM KBapIic. .1

UwucnenHnoe wuccnenoBanue.// KBaHToBast 3JeKTpo-
Huka, 2012, 1. 42, Nel0, c. 913- 919.

Paznen 2. Onucanue oco- O3HaKOMUTKCS C IUTEPATYPOIl:
OCHHOCTEH_ po-

3amanue 2 Fedotiv V.Y., Tverskoy O.V., Kandidov V.P. Transport
necca (punameH- ; ) )
of high-fluence energy by femtosecond filament in
Talluu JIa3€pHOTO A
air.//Appl. Phys., 2010, v. B 99, p.299-306.
HU3JIYy4YCHUS B aT-
Mocdepe.
Paznen 3. Tunel  ¢oToHHO- | O3HAKOMHTBCS C JTUTEPATYPOIA:
KPUCTATIIINYCCKHUX
3ananue 3 Mengnes A., Mopse T. CipaBOYHUK IO CHEIUATU3UPO-
BOJIOKOHHBIX CBE€-
BaHHBIM ONTHUYECKUM BoJOKHaM.// Mocka: Texnocde-
TOBOZOB M YPaB- | 543 2012.-728 ¢
HCHUA OJId OoITruca-
HUS pacmpocTpa-
HCHUA H3JITYUYCHUA
B HUX.
Pazpnean 4. BoiBon ypaBHeHHs | O3HaKOMHTBCS C JINTEPATYPOM:

JJIs1 OITMCaHUA I'C-

3amanue 4 Bopounun B. I'., Haauii O. E. OCHOBBI HETMHEWHOW BO-
HEepaluu cyrnep-

JOKOHHON onTHKH.// M.: «YHUBEpCUTETCKas KHUTa»,
KOHTHHYyMa B BO-

2011. - 128 c.

JIOKOHHBIX CBETO-
BOJAX.




Paznen 5. [Mpuntuns! GpyHk- | O3HAKOMUTBCA C TUTEPATYpOil:
LUOHUPOBAHUS
3amanue 5 3ento O. Ilpunnunsl nazepoB. M.:M3narenbcTBO:
ONTHUYECKUX KBAH-
Jlanp, 2008.-720 c.
TOBBIX F€HEPATO-
pOB.
Pasnen 5. Bonokxonusie BKP- | O3HaKOMUTBCS € TUTEpATYypOM:
Jmazepsl €O CIy-
3ananue 6 oo babun C.A., Barauk 1./]. BonokoHHbI€ J1a3epsl cO Cy-
YyaifHON pacrpene- o B 5
. .. | YalfHOW pachpeaeNeHHON 0OpaTHOM CBSI3bI0 Ha pAJICeB-
JIeHHOW oOpaTHOU
— ckoMm paccesiuuu.// ABromerpus. 2013, 1.49, Ned, c¢.3-
29.
Pa3nen 6. Pemenue BosHO- O3HaKOMUTBCS C JTUTEPATYPOM:
BOT'O ypaBHEHUS
3ananue 7 11 OpunpuxoB C.A., Mosaun C.M. ®uznueckre OCHOBBI
penuHrepa asns B
N ANEKTPOHHOU TeXHUKH.- M.:Bricmas mkomna, 1982.-
3apsHKEHHOMN Yac-
. 608c.
TULBI IBUXKYIIEICS
B IIPSIMOYTOJIBHOU
MOTEHINATBHON
siMe ¢ OECKOHEYHO
BBICOKUMH CTEH-
KaMu
Pa3nen 6. YpaBHeHus onu- O3HaKOMUTHCS C TUTEPATYPOM:
3 g CBIBAIOILIHE PE30- o AB. D
aZlaHue HAHCHOE OTPANE- enopoB A.B. ®usuka u TEXHOJIOTHS T€TEPOCTPYKTYD,
ONTHKA KBAHTOBBIX HAHOCTPYKTYp. YueOHOE mocoone—
HUE U NOTJIOIIECHHE
CII6: CIIoI'Y UTMO., 2009. C. 195.
CBETa B CTPYKTY-
pax ¢ KBaHTOBBIMH
sIMaM#
Paznen 7. JIBukeHne aToMoB | O3HAKOMUTBCS C JIUTEPATYPOM:
B MarHUTHOM TI0O-
3ananue 9 e Jlanpay JI.J., JIupmun.E.M. KBantoBas mexanuka (He-
penaruBucTckas teopus). M.: @uszmaraut, 1963.-704 c.
Pa3nen 8. Onpenenurp, Ka- O3HaKOMUTBCS C TUTEPATYPOM:
KHe 00BEKTHI OT- . . )
3ananue 10 Meyers M.A, et al. Biological materials: Structure and
HOCSITCS K OMOMHU- . . ; ) i
mechanical properties // Progress in Materials Science,
Hepajam.
2008. V.53. P.1.
Pa3nen 10. [Ipunnune! opra- | O3HAKOMUTBCS C JIUTEPATYPOM:
HU3aIUU TOMO- .
Bampanwue 11 http://bourabai.kz/cm/computer_tomography3.htm

rpapUecKux cuc-
teM. [Ipsamoe u 06-
paTHOe mpeodpa-




3oBaHus Pagona.
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MMacnopt ®OC
3anonnsemcs 6 coomeemcmeuu ¢ Ilonoosicenuem o hoHOax oyeHouHvix cpedcma 0o-
PAaz08amMeNbHbIX NPOSPAMM BbICUUE20 0OPA30BAHUS — NPOSPAMM DAKAA8PUAMA, CHeyud-
aumema, macumpamypvl [IBDY, ymeeporcoennvim npuxazom pexkmopa om 12.05.2015
Ne]2-13-850.
st ycmemmHOTO W3ydeHHsT auctuiuinHbl  «CoBpeMeHHas (OTOHUKA» Yy

oOyJarolmuxcs JO0JKHBI ObITh C(HOPMHPOBAHBI CIEAYIOLIUE IPEIBAPUTEIBHBIE
KOMIIETEHLINHN:

e CIIOCOOEH OCYIIECTBISATh KPUTUYECKHI aHAU3 MPOOJIEMHBIX CUTyallui Ha
OCHOBE CHCTEMHOTO TIOAX0/Ia, BIpadaThiBaTh cTpareruto aeicteuii (YK-1);

® CIOCOOECH OIpeNeauTb M PEanu30BaTh IPHOPUTETHI  COOCTBEHHOU
JEATENEHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHUS Ha OCHOBE camooteHkH (YK-6).

B pe3ynbrare u3yueHus: TaHHOW AUCUUILIMHBI Y 00ydaromuxcs GopMUpyroT-

cs caeayronye nmpodecCHOHaIbHBIC KOMIIETSHIINH .

Koa u HauMeHOBaHUe HHIUKATOPA J10C-

Kon u dpopmyaupoBka KoMneTeHIHH
TUKEHHUS KOMIIETEeHIIUH

IIK-3.1. 3HaeT METO/IBI U CPEICTBA TUIAHUPO-
BaHUSI M OPTAaHHU3AIMU UCCIICIOBAHMM U pa3-
paboTOK, METOIbI MPOBEICHHUS IKCIIEPUMEH-

IIK-3. CrocoGHOCTb MPOBECTH SKCICPUMEH- | ToB 1 HabIONEHHIT, 0606meHHs 1 06paboTKH
TaJIbHBIE HCCIENOBAHUA, M3MEPEHUS MO 33- | yyhopmarimi.

JTAaHHBIM METOJIKAM C BEIOOPOM TEXHUYECKHX
CPEICTB U 00pabOTKON pe3yIbTaToOB

IIK-3.2. YMeeT rpaMOTHO IPOBOJIUTH U3MeE-
PEHHS PA3IMYHBIX TTAPAMETPOB JIA3EPHOTO

U3ITy4EHHUS.
Ne | KonTponupyemsie | Konbl u 3Tans! opMupoBaHus OneHouHBbIE CpEICTBA
I/ | paszensl / TeMbI KOMIIETEHIIUH TEKYIINI IPOMEKYTOYHA
JUCLIUTIINHBI KOHTPOJIb s aTTECTaLMS
1 | OcHoBbI MK-3 3HaeT VO-1
HEJIMHENHOM yMeeT VO-1
ONTHKH BIIAZICET YO-3
SBnenus Quna- 3HAeT YO-1, YO-2
MEHTalll! U Te- yMeeT YO-3
’ HEpanuu cymnep- K-3 BJIAJCET I1P-1 Bonpocwi
KOHTHHYyMa IIpU Paszoen 2
pacrnpoCTpaHEHUU
Ja3epHbIX UM-




IMyJIbCOB B HCJINU-
HEWHOM cpene.

duameHTanMsA 3HAET YO-1, YO-2
UMITYJICHOTO U3- yMeeT YO-3
3 | JIYHdCHHA BTa30- | e o BIIAJICET I1P-1 Bonpocut
00pa3HbIX cpe- Pazoen 2
Jax.
3HAeT YO-1, YO-2
4 DOTOHHBIE KpU- [K-3 ymeer YO-3
CTaJLIBI BJIAAEET I1P-1 Bonpocwi
Pasoen 3
Henuneiinas on- 3HacT YO-1,¥0-2
5 | THK BOJOKOHHBIX | rryn o ymeer YO-3
CBETOBOJIOB BIIAJICET I1P-1 Bonpocut
Pazoen 4
[TpuHIAIBL 3HAeT YO-1,YO-2
(GyHKIMOHUPOBA- yMeeT YO-3
g | HUI OHTHYCCKUX | prpe o BIIAJICET I1P-1 Bonpocut
KBaHTOBBIX I'€HE- Pa3zoen 5
paTopoB
3HACT YO-1, YO-2
[Tpuniun paboTel p. Y03
7 | BojokoHHorO na- | [IK-3
sepa BIIAJICET I1P-1 Bonpocut
Paszoen 5
HmnynbcHbIE BO- 3HAET YO-1,YO-2
JIOKOHHBIE Jla3e- yMeeT YO-3
8 IK-3
pBL. 3a4eTHOE 3a- BJIaJI€ET I1P-1 Bonpocwt
HATHE. Paszoenvi 2-5
BostokoHHbIE J1a- 3HaeT YO-1,V0-2
g | 36PBI B TEXHONO- | [y 3 yMeeT YO-3
U BIIaJIeeT I1P-1 Bonpocwvi
Pazoen 6
DHepreTuvecKuii 3HacT YO-1,¥0-2
10 | CTEKTp HaHOPa3- | (yye 3 ymeeT YO-3
MEPHBIX CTPYKTYP BJIAJICET I1P-1 Bonpocwi
Pa3zoen 6
DKCHTOHHBIE CO- 3HAeT VO-1, YO-2
CTOSIHHSA B TIOJTY- yMeeT YO-3
11 | TPOBOIHHKOBBIX | ryge o BJIaJIEET I1P-1 Bonpocwi
U JIHDJICKTpHYe- Paszoen 7
CKHUX MaTrepHayiax
12 | JlazepHoe oxmax- | [TK-3 3HaeT YO-1, VO-2




IIeHUe, IUNIEHEHNE yMeer YO-3

U yIIpaBJICHUE BIIAJICET ITP-1 Bonpocu

aToMaMu Paszoen 8

doroHnKa caMo- 3HAET YO-1, YO-2

OPraHU3YIOIIUXCS yMeeT YO-3

HaHOCTYKTYpPUPO- BIIaJIceT I1P-1, ITP-4 Bonpocut
13 | aunsix 6uomu- | HK-3 Paszoen 9

HEpaJIbHBIX 00b-

€KTOB

AnanTUBHEIE OII- 3HaAeT YO-1, YO-2

TO3JICKTPOHHBIE yMeeT YO-3

cucremsl CMAPT BJIAJIEET I1P-1, I1IP-4 Bonpocul

—I'PUJ1 moHu- Pazoen 10
14 Toplxnﬂfl bu3nae- TK-3

CKHX IOJIeH 1

00BekTOB. Jl0-

MYCK K 9K3aMEHY.

YO-1 — cobecenoBanue; YO-2 — koimokBuyM; Y O-3 — noknan, coodmenue; [1P-1 — recr, [TP-4
— pedepart (cm. [TonoxxeHue o GpoHAAX OIEHOYHBIX CPEJICTB 00PA30BATEIbHBIX IPOrPAMM BbIC-

niero 00pa3oBaHus — MPOrpaMM OakaiaBpuara, CrieluanuTeTa, Maructparypsl JIBOY Nel2-13-
850 ot 12.05.2015)

IIkaJsia oueHuBaHusI YPOBHA ¢HOPMHUPOBAHHOCTH KOMIIETEHIUM

Kon HHIAUKATOpa Tansl (l)OpMPIpOBaHI/Iﬂ KOMIIEC- KpUTEpUHA nmoxKasarTteJjin
JAOCTHXKCHUHA KOM- TEHIUH
NEeTCHIUHU

OCHOBHBIC (1)I/I3I/I- 3HaHHE OCHOBHEIX | CIIOCOOHOCTH ITe-
YCCKUEC IpOoUCC- (I)I/ISI/I"ICCKI/IX npo- | peUYuCIuTb OCHOB-
CbI, UCITOJIb3YC- HECCOB, UCIIOJIb- HBIC (1)I/ISI/I‘~I€CKI/I€
MBIC JIA YIIpaB- 3YEMbIX JIA IMPpOLECChI, UCIIOJIb-
JICHHUSA OIITHUYC- YIIpaBJICHUA OIT- 3YEMBIX JIA
CKHMMU CHUTI'HaJia- THUYCCKUMU CUT - YIIpaBJICHUS OIITH-
MH, OCHOBHBIC HaJlaMU; YCCKUMH CUTHAJIa-
MCTOABI U YCT- 3HaHHUC OCHOBHBIX | MH;
pOﬁCTBa yipaB- MCTOHOB U YCT- CITOCOOHOCTH TIe-

nK-3.1 3HACT (HOpOFO- JICHUSA U3JTyYCHU- pOﬁCTB yipasBJic- PCUYUCINUTD U pac-

BbIIl YPOBEHb)

€M, a TaKkxe 00
0COOEHHOCTSIX
MIPUMEHCHHUSI
pa3IMYHbIX Me-
TOJIOB yIIpaBJIe-
HUS U3JTyYCHHEM
B JIa3€pHOM TEX-
HUKE, ONTHYE-
CKUX JIMHUAX
CBSI3U, IpHOOpax

HUS M3ITyYCHHUEM;
3HaHUE 0COOEH-
HOCTEU MpHUMEHE-
HUS pa3InYHbIX
METOIOB yIIpaB-
JICHUS U3Ty4YeHU-
€M B JIa3€pHOU
TEXHUKE, ONTHYe-
CKUX JIMHUSX CBSI-
34, IpUOOpax MH-

KPBITh CyTh METO-
JI0B U YCTPOUCTB
yIpaBICHUS U3ITY-
YEHUEM;

3HaHHE OCOOEHHO-
CTel MPUMEHEHUS
pa3IMYHBIX METO-
JIOB YTIPaBII€HUS
W3JIy4E€HHUEM B Jia-
3EpPHOM TEXHUKE,




WHTETpaIbHON
OIITUKHU U BOJIO-
KOHHO-
OIITUYCCKUX AaT-
YHKaX.

TerpajgbHOM OIl-
THUKHU U BOJIOKOH-
HO-ONTHYECKUX
JaTyuKax.

OINTHYECKHX JIMHU-
SIX CBSI3H, IPHOO-
pax MHTErpaIbHON
OIITUKHU M BOJIO-
KOHHO-OITHYECKHX
JaTYMKaXx.

ymeeT (mpo-
JIBUHYTBIN )

HCIIOJIb30BaTh
MpHUOOpETEHHBIE
3HAHWUS TIPH aHa-
JU3€ TMOCTaBJICH-
HOW 3aJa4d HC-
clIeNOBaHUM B
obmactu  maszep-
HBIX TEXHOJIOTHI

YMEHUE UCIIOb-
30BaTh MpHOOpe-
TEHHBIE 3HAHUSA
[IPH aHAJIHU3E TI0-
CTaBJICHHOM 3a-
Jlauyd UCCIIeI0Ba-
HUI B o0J1acTH
Ja3epHBIX TEXHO-
JIOTHi

CIOCOOHOCTH JIe-
JIaTh aHAJIM3 I10-
CTaBJICHHOH 3a71a4u
HCCJICIOBaHUM B
00J1aCTH JTa3epHBIX
TEXHOJIOTHI

BJIa/I€€T (BBI-
COKH)

METOJaMH aHa-
JIM3a ITOCTaBJICH-
HOM 3a1a4H HC-
CclI€JOBaHUU B
obrnacTu nazep-
HBIX TEXHOJIOTHH

BJIAJICHHUE METO-
JTaMH aHaIu3a
MMOCTaBJICHHOMN
3aJ1a4u UCCleno-
BaHMi B 00J1aCTH
JIa3epHBIX TEXHO-
JIOTHUH

CIIOCOOHOCTbH BhI-
TIOJTHUTD 3a1aHUs
PElyCMOTPECHHBIE
KYpCOM B YCTaHOB-
JICHHBIC CPOKHU B
CTPOTOM COOTBET-
CTBUH C MPEIbSIB-
JsIeMBIMH Tpe0o-
BaHUSIMU,
CIOCOOHOCTH 00B-
SICHUTH U dPPex-
TUBHO TIPEJICTaBUTh
Pe3yIIbTaThI OCBOE-
HUS Kypca

IIK-3.2

3HaeT (Ioporo-
BbIIl YPOBEHb)

OCHOBHBIE Xapak-
TEPUCTHKH OTTH-
YECKUX CUTHAJIOB
U uXx Kiaccudpu-
KaluIo, ONTHYE-
CKHE XapaKTepH-
CTMKH MaTepua-
JI0B, U3HUECKUE
OCHOBBI OIITHYE-
CKUX 3P PEKTOB,
HCTOIb3yEeMBIX
IUTSL yIIPaBIICHHS
ONTUYECKUMU
CUTHAJIaMHU

3HAaHHE OCHOBHBIX
XapaKTePUCTHK
ONTUYECKUX CUT-
HAJIOB U UX KJIac-
cudukanuio;
3HAHUE ONTHYE-
CKHX XapakTepu-
CTHK MaTepHasoB;
3HaHue puznye-
CKHX OCHOB OIl-
TH4yeckux 3¢ dex-
TOB, HCIIOJIb3YeE-
MBIX JJIs yIIpaB-
JICHUS OTITHYe-
CKUMH CUTHaJIaMHU

CIIOCOOHOCTH Tie-
PEUYHCIIUTH OCHOB-
HBIE XapaKTEPUCTH
OIITHYECKHUX CHUT-
HAJIOB U OTIHCATh
UX Kjaccupuka-
1HUIO;
CIOCOOHOCTH J1aTh
OTCaHME OITHYe-
CKHUX XapaKTepH-
CTHK MaTEpUaJIOB;
CIOCOOHOCTH pac-
KpBITh CYTh (PU3HU-
YEeCKHUX OCHOB OII-
TH4YecKuX ¢ dek-
TOB, UCTIOJIb3Ye-
MBIX JIJISl yTIpaBJie-
HHSI ONITHYECKUMU
CHUTHAJIAMHU

ymeert (Ipo-
JIBUHYTBIH )

IIPOBOAUTH U3MeE-
peHus u uccie-
JIOBaHMSI pa3any-
HbIX 3Q(EKTOB,

YMEHHE MTPOBO-
JUTb U3MECPCHUA
1 YICCIIEZIOBAHHUS
pa3INyYHbIX (-

CIIOCOOHOCTH TIPO-
BOJIUTH U3MEPECHHUS
U MCCIIEIOBAHUS
pa3nnuHbIX G dek-




BO3HHUKAIOIIUX B
OITUYECKHUX BOJI-
HOBOJAX U BO-
JIOKHAX TIpH
BHEIIIHEM BO3-
JNIEUCTBUH 110 3a-
TAHHOW METOIU-
Ke

($heKTOoB, BO3HH-
KaIOIHX B OITH-
YEeCKHUX BOJIHOBO-
JlaX ¥ BOJIOKHAX
MIPU BHEIITHEM
BO3ACHUCTBUHU 110
3aJaHHOU METO-
IINKE

TOB, BO3HHUKAIOIIHX
B OIITMYECKHUX BOJI-
HOBOJAX U BOJIOK-
Hax MpPU BHEIIHEM
BO3JIEHCTBUHU IO
W3Y4YEHHBIM B Kyp-
ce METOIUKAM

BIIAJICeT (BBI-
COKMI)

METOJIaMH1 U3Me-
pEeHUS U uccie-
JIOBaHMSI Pa3INy-
HBIX 3(ppeKToB
TS pa3paboTKu
HOBBIX THIIOB BO-
JIOKOHHBIX JaT-
YHKOB M CEHCO-
poB, o0nanaro-
IAX BBICOKOU

BJIaJICHHE METO-
JlaMU U3MEPCHHUS
U MCCIICIOBAHUS
Pa3NUYHBIX -
(bheKTOoB 17151 pas-
paboOTKH HOBBIX
TUIIOB BOJIOKOH-
HBIX JaTYUKOB U
CEHCOpOB, 00J1a-
JTAFOIIMX BBICOKOU

CITOCOOHOCTH BBI-
IIOJIHUTD 3aJaHUS
PEyCMOTPECHHBIE
KYpPCOM B YCTaHOB-
JICHHBIC CPOKH B
CTPOTOM COOTBET-
CTBUH C MPEIbSB-
JsieMBIMU Tpe0o-
BaHHUSIMH,
CIIOCOOHOCTH 00B-

YyBCTBUTEIBHO- | ICHUTH U 3 Pek-
9yBCTBHTEIHHO-

CTBIO U U30Hpa- TUBHO MPEJCTABUTH
CTBIO U U30Mpa-

TEJILHOCTBIO. pe3yJIbTaThl OCBOE-
TEJILHOCTBIO.

HUA Kypca

* Kpumepuit — 5mo npusnax, no Komopomy MO’CHO CyOunb 06 Omauduy cCoCMoanus 00H020 AEIEHUSL OMm OpY2020.
Kpumepuii wupe noxaszamens, Komopwiil A6/15€Mcsi COCMAGHbIM NEMEHMOM KpUumepusi u xapakmepusyem cooep-
arcanue e2o. Kpumepuil evipasicaem naubonee oowuil npusHax, o KOMOPOMY NPOUCXOOUN OYEHKA, CPAGHEHUe pe-
ANIbHBIX SI6/EHULL, KaYecmes, npoyeccos. A cmenensb nposieieHus, KauyecmeeHndas chopMuposaHHOCnb, OnpeoeieH-
HOCMb KPUMEPUes 8blpadicaemcsi 6 KOHKpemuvlx nokazamensix. Kpumepuil npedcmaesnsem coboil cpedcmeo, neoo-
XOOUMBLIL UHCIPYMEHM OUEHKU, HO CAM OUEHKOU He seisiemcst. OYHKYUOHATbHAS POJib KPUMEPUsL — 8 ONnpedeieHul
U He onpedeseHUU CYUHOCMHBIX NPUSHAKOE NPeOMemd, sIGIeHUsl, Kauecmad, npoyecca u op.

Ilokazamens svicmynaem no OMHOWEHUIO K KPUMEPUIO KAK YACMHOe K 00uemy.

Hoxazamens ne exmouaem 6 ceos sceobuee usmepenue. On ompasicaem omoeibhble CGOUCMEA U NPUSHAKY NO3HA-
8aeM020 00BLEKMA U CAYIHCUM CPEOCHBOM HAKONIEHUS KOIUYECTBEHHbIX U KAYECMBEHHbIX OAHHBIX OJisl Kpumepu-
anbHO20 0000UeHUs.

Inasnvimu xapaxmepucmuxamu NOHAMUs «NOKA3AMeNby SGIAIOMCA KOHKPEMHOCMb U OUACHOCTNIUYHOCTb, YMO
npeonoaazaem OOCMYNHOCHb €20 0Jisl HAOMI00enus, yiema U Qurcayuy, a maxdice no3eoJsaem paccmampusanms
nokazamenv Kax Oojiee 4acmioe no OMHOWEHUIO K KPUMEPUIO, d 3HAYUM, USMEPUMeis NOCIeOHe20.

MeToauueckune PEKOMEHIAIUH, OIIPECACIAIOIINE MTPOLUCAYPHLI OICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCHHUILJINHDBI

3anonmnsemces 6 coomeememeuu ¢ Ilonosicenuem o hoHOax oyeHouHvIX cpeocme 0o-
PA308AMENLHBIX NPOSPAMM BbICULE20 0OPA30BAHLUSL — NPOSPAMM DAKAIA8pUAma, cneyua-
qumema, mazucmpamypol /[BOY, ymeeporcoennuvim npukazom pekmopa om 12.05.2015
No[2-13-850.

Orenka npeacTasisieT co00i cymMmy 0aioB, 3apabOTaHHBIX CTYJECHTOM MpU
BBITIOJIHCHUY 33/TAaHUH U BBICTABIISICTCS B COOTBETCTBUMU CO CIICTYIOIICH IIKATOM:

Ornenka no 5-0aibHOM mIKane Cymma 6amioB 3a pa3aemnsl Onenka ECTS




S — «omauuHo» 90-100 A
85-89 B
4 — «xopouioy 75-84 C

70-74
D

65-69

3 — «yoosremeopumenbHo»

60-64 E
2 — «Hey0081emeopUmMeNbHOY Huxe 60 F

PacummdpoBka ypoBHSI 3HaHUMN, COOTBETCTBYIOIIETO KPEIUTHO-MOIYJIBHOU

CUCTEME M MOJIYUYEHHBIM Oajliam, 1aeTcs B TaONHIE YKa3aHHON HIDKE

OneHka no 5-o0aJJanHOMI

HIKaJIe — OLIeHKA 110
ECTS

Cymma
0aJ1JI0B 32
pa3ienbl

TpeboBanus K 3HAHUSM HA YCTHOM
3a4éTe/IK3aMeHe

«zaumenoyl «comauunoy

90 + 100

OrneHKa «OTJIMYHO» BBICTABIAETCS CTYAEHTY, €CIU
OH TJIyOOKO M MPOYHO YCBOHJI NPOTPAMMHBIN Mate-
pHaj, MCYEepIBbIBAIOLIE, OCIEN0BATEIbHO, YETKO U
JIOTMYECKU CTPOMHO €ro M3Jaraer, yMeeT TeCHO YBs-
3bIBaTh TEOPUIO C NPAKTUKOM, UCIOJB3YET B OTBETE
MaTepuail MOHOTpagHUUecKON JINTepaTyphl, NPaBUib-
HO 0OOCHOBBIBAET MPUHITOE pEIIEHUE, BIaJeeT pas-
HOCTOPOHHUMH HaBBIKAMU U IPUEMaMU

BBITIOJTHEHUSI TPAKTUYECKUX 3a/1ad.

«3aumenoyl «xopouto»

D,CB

70+ 89

OrneHKa «XOpOIIO» BBICTABISAETCS CTYACHTY, €CIIA OH
TBEPJO 3HAET Marepuas, TPaMOTHO M IO CYLIECTBY
M3JIaraeT €ro, He J0IycKasl CyIECTBEHHBIX HETOUHO-
CTel B OTBETE Ha BOIPOC, NMPABUIBHO MPUMEHSET
TEOPETUYECKHE TOJIOKEHUS IIPU PELICHUH NPAaKTHYE-
CKHMX BOIPOCOB M 3aJady, BJIAJCET HEOOXOIUMBIMU
HaBBIKAMU Y PUEMAMH UX BBIOTHEHHUS.

«zaumernoyl
«YO081eMEOPUMETIbHO»

E,D

60 +~ 69

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTY-
JIEHTY, €CIIK OH HMMEET 3HaHHsA TOJbKO OCHOBHOTO
Marepuana, HO HE YCBOWJI €ro AETalled, JOIYyCKaeT
HETOYHOCTH, HEAOCTAaTOYHO MpaBWIIbHBIE (HOPMYIIH-
POBKM, HApyLICHHUS JIOTMYECKOW IOCIENOBATEIIBHO-
CTH B M3JIOKEHUU MPOTPaMMHOT0 MaTepHalla, UCIbI-
THIBAET 3aTPYAHEHHUSI IIPU BBIIIOJHEHUH
MPAaKTUYECKUX padoT.

«He 3aumenoy!

menee 60

OI_[CHKa «HCYIOBJICTBOPUTCIIBHO» BBICTAaBJIACTCA
CTYACHTY, KOTOpLIfI HE 3HAeT 3HAYWUTEIbHOM YacTu




«HEy00871emeoPUMenTbHO» IPOrPaMMHOTO Marepuaia, JIOIyCKaeT
cymecTBeHHble ommOku. Kak mpaBuio, omueHka
«HEY/IOBJIICTBOPUTEIILHO»  CTaBUTCS  CTYyJCHTaM,
F KOTOpBIE HE MOTYT TPOJOJDKHTH oOyueHue Oe3
JIOTIOJTHUTENIbHBIX  3aHATHH 110 COOTBETCTBYIOLIEH
JHMCLUIUIAHE.

Kpurepuu oueHku (YCTHBIN 0TBeET)

100-85 6a/10B - eciii OTBET MOKa3bIBACT IIPOYHBIC 3HAHUS OCHOBHBIX MPOIIECCOB
M3y4yaeMoM MpeaIMETHON 00JlacTH, OTIMYACTCs ITyOUMHONW W MOJHOTON PacKpBITUS
TEMBbI; BJIaJICHUE TEPMUHOJIOTHYECKUM alNapaToM; YMEHUE OOBSICHATH CYIIHOCTD,
SBJICHUH, MPOIECCOB, COOBITUH, JIeNIaTh BBIBOALI U 000OIIEHHUS, JaBaTh apryMeH-
TUPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI; CBOOOTHOE BiIaJCHUE MOHOJIOTHYE-
CKOW pPEYbl0, JIOTUYHOCTh M MOCIEI0BATEIbHOCTh OTBETA; YMEHHE MPUBOIUTH
IIPUMEPBI COBPEMEHHBIX MPOOJIeM H3ydyaeMou 001acTH.

85-76 - 6a/J10B - OTBET, 0OHAPY>KMBAIOIINI MPOYHBIE 3HAHUSI OCHOBHBIX MPOIIEC-
COB U3y4aeMOU PeAMETHOH 001aCTH, OTIIMYAETCS TITyOMHOM U IOTHOTOM PACKPHI-
THUS TEMBI; BIIaICHUE TEPMUHOJIIOTUYECKUM aIIapaToM; yMeHHe OOBSICHSITH CYIII-
HOCTB, SIBIICHHI, TIPOIIECCOB, COOBITUH, /IENIaTh BHIBOJABI U 0000IIeHNUS, 1aBaTh ap-
I'YMEHTHPOBAaHHBIE OTBETHI, IPUBOIUTH IPHUMEPHI; CBOOOTHOE BJIaIEHHE MOHOJIO-
TMYECKOH PEeUblo, TOTUYHOCTh M MOCIIE0BATEIBHOCTh 0TBeTa. OTHAKO JOIMyCKaeT-
Csl OJIHA - IBE HETOYHOCTHU B OTBETE.

75-61 - 6anJ1 - OLECHUBACTCS OTBET, CBUJICTEIHCTBYIONINI B OCHOBHOM O 3HAaHUU
MPOIIECCOB M3y4aeMOil MpeAMETHOM 00J1aCTH, OTJIMYAOUIUNCS HEIO0CTATOYHOM
TITyOMHOW W TIOJTHOTOW PACKPBITHS TEMbI; 3HAHWEM OCHOBHBIX BOIIPOCOB TCOPHH;
c1abo chopMHUPOBAHHBIMH HABBIKAMHU aHAIM3a SIBJICHUH, TPOIECCOB, HETOCTATOY-
HBIM YMEHUEM JIaBaTh apryMEHTUPOBAHHBIE OTBETHI U MPHUBOJUTH NMPUMEPHI; HE-
JIOCTaTOYHO CBOOOJAHBIM BJIAJICHUEM MOHOJIOTHYECKON PEUbl0, JOTUYHOCTHIO U TO-
CJIEIOBATEILHOCTHIO OTBETA. JloMmyCcKaeTCsi HECKOJIBKO OIMIMOOK B CONEPKAHUU OT-
BETa; HEYMCHHUE TMPUBECTH MPUMEP PA3BUTHUS CUTYAIIMH, ITPOBECTH CBSI3b C APYTH-
MU acleKTaMH U3ydyaeMor 00JacTH.

60-50 Oam0oB - OTBET, OOHAPYKMBAIOUIUN HE3HAHWE TMPOIECCOB H3ydyaeMoOun
NPEIMETHOM 00JIaCTH, OTIMYAIOIIMIACS HETIIyOOKUM PACKPBHITUEM TEMbl; HE3HAHU-
€M OCHOBHBIX BOIPOCOB TEOPUH, HECOPMHUPOBAHHBIMUA HABBIKAMHU aHAJIM3a SIBJIC-
HUIA, MPOLIECCOB; HEYMCHHUEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI, CIA0BIM BJla-
JICHHEM MOHOJIOTUYECKOH pedbl0, OTCYTCTBUEM JIOTUYHOCTH U TOCIIEIOBATEIHHO-
ctu. JlomyckaroTcsi cepbe3Hble OMMOKHA B COJIEP)KAaHWH OTBETA; HE3HAHHE COBpE-
MEHHOU MPOoOJIeMAaTUKH U3ydaeMon 00JIacTH.




Kpurtepun onenku (mMcbMEeHHOT0/yCTHOIO I0KIa/1a, pedepaTa, coodeHus,
3cce, B TOM YHCJI€e BbINOJHEHHBIX B JOpMe NMpe3eHTanuii):

100-86 GamyoB BBICTABISAETCS CTYACHTY, €CIIM CTYJEHT BBIPA3HJ CBOE MHEHHUE IO
copMynrpoBaHHON Tpo0IeMe, apryMEHTHPOBAJ €ro, TOYHO ONPENUB €€ CoJep-
)kKaHue U cocraBisitoue. [IpuBeaeHbl 1aHHbIE 0TEYeCTBEHHOW M 3apyOeXHO Jn-
TepaTypbl, CTATHCTUYECKUE CBEICHHS, HH(OpPMAILUs HOPMATUBHO MPABOBOTO Xa-
paktepa. CTyIeHT 3HAeT W BIIJCET HABBIKOM CaMOCTOSTEIBHOW HCCIIEIOBATEIb-
CKOM pabOTHI IO TEME MCCIICIOBAHMUS; METOJJAMH H ITPHEMaMH aHAJIN3a TeOpeTHYE-
CKUX W/WIH MPAKTHYECKUX ACHEKTOB M3ydaeMoil o0macTu.DakTUYecKux OMMOOK,
CBSI3aHHBIX C TIOHUMAaHHEM MPOOJIEMBI, HET; rpaduiecku paboTa opopmieHa mpa-
BUJIBHO.

85-76 - 6amioB - paboTa XapaKTepU3yeTCsl CMBICJIOBOU 1IEIbHOCTHIO,CBSI3HOCTHIO U
MOCJIEIOBATEILHOCTBIO U3JIOKEHUS; AOMYIIEHO He Oosiee 1 ommOKu mpu 0ObsiCHE-
HUW CMBICIIA WJIM COJIEep KaHus mpoOsieMbl. /[ apryMeHTanuu MpUBOISATCS JTaH-
HBIC OTEYECTBEHHBIX MU 3apyOC)KHBIX aBTOPOB. [IpogeMOHCTpHUpPOBaHBI UCCIEAOBA-
TEJIhCKHE YMEHHUS M HaBBIKM. DaKTHUECKHX OIMMOOK, CBS3aHHBIX C IMMOHUMaHHUEM
npo0semsl, HeT. JlomyieHsbl 0/1Ha-Be OMMOKN B OPOPMIICHUU paOOTHI.

75-61 Gar - CTyASHT IPOBOIUT JOCTATOYHO CAMOCTOSITEIBHBIA aHATIN3 OCHOBHBIX
ATAllOB W CMBICJIOBBIX COCTABJISIONINX MPOOJIEMbI; TTOHUMAEeT 0a30BbIE OCHOBHI U
TEOpPETHUYECKOEe 00OCHOBaHHWE BBIOpaHHOW TeMbl. IIpHBIICUeHBI OCHOBHBIC HCTOY-
HUKHU 110 paccMaTpuBaemoil TeMe. [lonymeHo He 6ojee 2 ommbOK B CMBICIE HIIH
coJiep>KaHuM MPoOsIeMbl, OPOPMIICHUN pabOTHI

60-50 GayyoB - BBICTABISIETCS CTYJIEHTY, €clii paboTa mpeacTaBisieT co0o0il mepe-
CKa3aHHBIA WM MOJHOCTHIO TIEPEMUCAHHBIM UCXOHBIN TEKCT 03 KakuX Obl TO HH
ObUIO KOMMEHTapHeB, aHanu3a. He packpeiTa CTpyKTypa U TEOpeTHYECKasi COCTaB-
astomas TeMel. JlonyiieHo Tpu i 0osiee Tpex OMIMOOK B CMBICIOBOM COAEpKa-
HUU PacKpbIBaeMoil mpo0eMbl, B 0pOopMIeHHH padOTHI.

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUH

[IpomexxyTouHas aTTecTalus CTyJAeHTOB 1o auctnuruinae «CoBpemeHHas ¢o-
TOHUKa» TPOBOJUTCA B COOTBETCTBUU C JIOKAJbHBIMH HOPMATUBHBIMH aKTaMU
JIBOY u sBruseTcs 00s3aTeIbHOM.

[To mucummmmae «CoBpeMeHHas (HOTOHMKA» TPETyCMOTPEHBI BUIBI MTPOME-
JKYTOYHOM aTTeCcTalliy: 3a4eT M 3K3aMEH. 3aueT MPOBOIUTCS C HCIIOIH30BAaHUEM
OIICHOYHBIX CPEJCTB YCTHOTO ompoca B ¢opme coOeceoBaHUsI U MUChMEHHOTO
TECTUPOBAHUSA. DK3aMEH IPOBOJUTCS C WCIOJb30BAaHUEM OIICHOYHBIX CPEJICTB
YCTHOTO OIpoca B popMe OTBETOB Ha BOMPOCHI SK3aMEHAIIMOHHBIX OUJICTOB.



B 3asucumocmu om 8uda npomexcymouno2o KOHmpoJis no OUCYuniuHe u opmol e2o op-
2AHU3AYUU MO2YM ObIMb UCTIOIb308AHBL PA3IUYHBLE KPUMEPUU OYEHKU
SHAHUL, YMEHUU U HABLIKOS.

Ykaszvieaemcs, kakoii umenno 6u0d npomedxcymounou ammecmayuu (IK3aMeH, 3auem,
ougpepenyuposannvlil 3auem) npedycmMomper no OUCYUnIUHe, 8 Kakou opme (YCmHoU, nuco-
MEHHOLL), C UCNONb308AHUEM KAKUX OYEHOUHBIX CPeOCm8 (YCMHbIU Onpoc 8 hopme omeemos Ha
80NPOCHl IK3AMEHAYUOHHBIX OUNemOo8, YCMHbIU ONpoc 8 ¢hopme cobeced08aHUs, BbINOHEHUE
NUCLMEHHBIX 3A0aHUL, MeCMUposanue u m.o.) OH nPo8oOOUNCH.

Haemcs kpamkas xapakmepucmuxa npoyedypsbl NPUMEHEeHUsI UCHOTb3YeMO20 OYeHOYHO20
cpeocmaa.

Ilpusoosimces 6onpocwi, 3a0anus K IK3ameny (3avemy), oopazey dK3aMeHAYUOHHO20 Oule-

ma ¢ NOSICHeHUueM NPUHYUNA e20 cOCmasienus (eciu no OUCYuniuHe npeoycMompen IK3aMeH),
Kpumepuu oyeHKU K IK3ameHy (3auemy).

Cnucok BOIIPOCOB K 3a4€TY M IK3aMEHY

1. Haiite onpeneneHue (pU3MUECKUX MPOLECCOB MPUBOASIIINX K 00pa30BaHUIO
dbunamenTa B cpene.

2. OxapakTepu3yiTe CHEKTp M3IyYeHHUs Jia3epHOro (uiiamMeHTa U OOBSCHUTE
OT YEro OH 3aBUCHT.

3. UTO CIyXUT NMPUYNHONW BO3HUKHOBEHHUS KOHUYECKOW SMUCCHH H3ITYUCHHS
npu punameHTauun’?

4. IlpuBenure NMpUMEPHI, I7I€ MOKET UCIIOJIb30BATHCS U3ITyUYEHUE CYNEPKOHTHU-
HyyMa BO3HHUKarollee npu GuiaMeHTaluu JIa3epHbIX UMITYJIbCOB.

5. Jlaiite onpenenenne GOTOHHOTO KpUCTAJLIA.

6. Kakue mpouecchl mpuBOAAT K 00pa30BaHUIO 3aMpEIICHHBIX COCTOSHUN IS
($OTOHOB B (DOTOHHBIX KpUCTAIIAX?

7. Jlaiite onpenenenue aedexra B poToHHOM Kpuctasie. [IpuBenure npumepsl
UCIOJIb30BaHUs Je(EKTOB B (POTOHHBIX KpUCTAIIIaX.

8. Jlaitte xnaccudukaiuio (OTOHHO-KPUCTATIMIECKUX BOJOKOHHBIX CBETOBO-
JIOB U NOSICHUTE MU3MEHEHUEM KaKMX UX MapaMeTpPOB MOXXHO M3MEHSATh WX
CBETOBEIYIUE U AUCIIEPCUOHHBIE XapaKTEPUCTUKU

9. KakuM TUIIOM HEIMHEWHOCTH OIPEACISIOTCS HETUHEHHO-ONTUYECKNE CBOM-
CTBAa BOJIOKOHHBIX CBETOBOJIOB?

10.Yto Ciy’UT OPUYUHOM BOJIHOBOJHOTO YCHUJIEHUS 3(PPEKTUBHOCTU HEIU-
HEHWHO-ONTUYECKHUX MPOLIECCOB B BOJJOKOHHBIX CBETOBOAAX?

11.K xakum s¢ddexram npuBoguT mporiecc (Ha3oBOW CaAMOMOMYISIIUU HM-
MyJIbCHOT'O U3JIy4€HHUS B BOJIOKOHHBIX CBETOBOJIAX?

12.Kakue HeNMHEWHO-ONTHYECKHE MPOLECChl HAONONAI0TCd B BOJIOKOHHBIX
CBETOBOJAX?



13.0OxapakTepu3yiTe 3aBUCUMOCTh CIEKTPAIbHBIX U3MEHEHHI B pacrpocTpa-
HSIOIIEMCSI 110 BOJJOKOHHOMY CBETOBOJY JIA3€PHOM UMITYJIbCE OT JIUCIIEPCHU-
OHHBIX MPAMETPOB CBETOBO/IA.

14 . Kak BAMSIOT AUCIEPCUOHHBIE CBOMCTBA MUKPOCTPYKTYPUPOBAHHBIX (POTOH-
HO-KPUCTAJUTMYECKUX BOJIOKOHHBIX CBKETOBOAAX?

15.0OxapakTepu3yiTe MPUHIUIBI, 3AI0)KEHHBIE B OCHOBY Pa0OThl BOJOKOHHBIX
nazepoB. [IpuBenure npuMepsl KOHCTPYKIIMI BOJIOKOHHBIX JIA3€POB U KaKHe
JICTUPYIONIME TMPUMECU HCHOJIB3YIOTCS JUIsl aKTUBUPOBAHUS MaTepuasna
CEp/ILIEBUHBI BOJIOKOHHOT'O CBETOBO1a?

16.006bsicHuTe npuHIUI paboTsl BoslokoHHOTO BKP-mazepa. Kakue tumbl Bo-
nokoHHbIX BKP — nazepoB Bel 3HaeTe?

17.Kakue MeToApl MCHOJIB3YIOTCS JJIsl TOJYYEHHUS] UMITYJIbCHOTO H3IyYCHUS
BOJIOKOHHBIX JIa3€pOB?

18.Kakue MeToapl MCTIONB3YIOTCS JUIsl KOMIICHCAIIMH JAUCTICPCHOHHOTO YBEJIH-
YEHUSI IJIMTEIbHOCTA UMITYJIbCOB B BOJIOKOHHBIX Jlazepax?

19.006bscHUTE, KaK MOXHO TOJIYYUTh YJIBTPAKOPOTKHUE MOIIHBIE UMITYJIbCHI B
BOJIOKOHHBIX JIa3epax.

20.Kakue mpoiiecchl Ha3bIBAIOTCS MIPUPOTHON OMOMUHEpaIU3aIUel U YeM OHU
ONPEAEISAIOTCS?

21.Yto o0ycmoBnuBaeT (OTOHHO-KPUCTAIIIMUYECKUE CBOWCTBA CIIUKYJ MOPCKUX
CTEKJISTHHBIX T'yOOK?

22.Kak Ha3bIBAIOTCS TEXHOJIOTHH KOMUPYIOIINE TPOIecchl B )uBol [Ipupose n
KaKOBBI UX BO3MOKHOCTH?

23.Yto Takoe nuHamuueckas rojorpadus? Kakumu guznueckumu mporeccamu
OHA OMPENENETCS U TJI€ MOXKET ObITh UMIIOJIb30BaHAa?

24.Yto Ttakoe Novelty-hunbTp 1 ueM onpenesnstoTcst ero XapakTepUCTUKu?

25.Kakoii a¢dext HazpiBaeTcs 3¢dhekToM (aHUHTA U KaK OH MOXKET OBITh HC-
noJib30BaH s co3nanus Novelty-ouiasTpos?

26.Kakue cucTteMbl Ha3bIBaIOTCS  BOJIOKOHHO-onTHueckumu CMAPT-T'PU]L
CUCTEMaMU MOHUTOPUHTA (PU3UYECKUX TIOJIEH M KaKhe MPHUHIUIBI 3aJI05Ke-
HbI B UX OCHOBY?

27.Kakue TUTIbI BOJIOKOHHO-ONITUYECKUX JAaTYNKOB BaM n3BecTHBI?

28.Ut0 Takoe MpOTSHKEHHAs] BOJOKOHHO-ONMTHUYECKAs W3MEpUTEIbHAs JIMHUS?
Kakue nmpuHIMIBI 3a7105K€HBl B OCHOBY MKJIBTIUICKCUPOBAHUS BOJIOKOHHO-
ONTHUYECKUX JATYMKOB B BOJIOKOHHO-ONTHYECKYIO U3MEPUTEIbHYIO JIMHUIO?

29.00bsACHUTE MPUHLUIIBI AONIJIEPOBCKOTO U 3€€MaHOBCKOIO JIa3€pHOT0 OX-
JaXJICHUSI aTOMOB.

30.Kakumu crnocobaMu MOKHO JOOUTBHCS OXJIAXKICHHUS aTOMOB HUXKE YPOBHS
oTnaqyu?



31.[lpuBenuTe mpuUMEphl MPAKTHUYECKOTO HCIOJIB30BAHUS J1a3epHOTO METOJIA
OXJIAXIEHUS aTOMOB.

32.YUT0 J€XUT B OCHOBE SIBJICHHSI KBAHTOBO-PAa3MEPHOT0 KBAHTOBAHMSI dHEpre-
TUYECKUX YPOBHEW?

33.[lpuBenuTe mMpuMephl HU3KOPA3MEPHBIX HAHOCTPYKTYP M OXapaKTEPU3YHTE
SHEPreTHYECKHUM CIIEKTP HOCUTENIEH 3apsia B HUX.

34.0OxapakTepu3yiTe 3KCUTOHHBIC COCTOSHHUS B IOJTYIPOBOJHUKOBBIX M M-
ANEKTPUYECKUX MaTepuanax.

35.Kak Bnmsier reomerpuueckas (opmMa HaHOYACTHI[ HAa  HHEPreTUUYECKUN
CIIEKTp HOCUTEJICH 3apsiaa?

36.Kak BnusieT okpyxatomiasi cpesia (MaTpuiia) Ha SHEPreTUUECKUI CIIEKTp IK-
CUTOHOB B HAHOYACTHUIIAX ?

37.Yem ompenenseTcs HU3KOIMOPOTOBasi ONTHICCKAs HEMMHCHHOCTh TeTePOTCH-
HBIX CPEJ COAEPKAIMX HAHOYACTHULIBI U3 AUIIEKTPUUECKUX MAaTEPHUAIOB?

OueHo4YHbIE cpeacrea aJjs TeKyll_leﬁ arrecranmmm

Ilpusoosmcs munogvle oyeHouHvle cpeocmea OJisi meKywel ammecmayuu u
Kpumepuu OYyeHKU K HUM (N0 KaxicooMy 6udy OYyeHOYHbIX CPpeOCma) 8 COOmMEemcm-
suu ¢ Ilonooicenuem o (hoHOax OYEHOUHBIX CPEOCME 0OPAZ0BAMENLHBIX NPOSPAMM BbIC-
we20 00pazosaHus — NpoSpamMM OaKkaiaepuama, CHneyuarumema, Mazucmpamypol
JIBDY, ymeseporcoennvim npuxazom pekmopa om 12.05.2015 Nel2-13-850.

Tekymas arrectanus cTyaeHTOB o aucuuiuinHe «CoBpeMeHHas (GOTOHUKAY
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJIbHBIMU HOPMATUBHBIMU akTaMu JIBDY wu sB-
JIsIeTCst 00s13aTENBLHOM.

Tekymas arrectauus no auciurinHe « CoBpeMeHHasi (GOTOHHKA» MPOBOJIUT-
csi B hopMe KOHTPOJIbHBIX MEpONpHsTHiA (pedepara, TeCTUPOBAHUS, TPAKTHUCSCKOMN
pa60TBI) (3awumor npaxmuueckoii/konmponvroil pabomui, peghepama, scce, mecmupoeanus —
yKkasamob no, 4mo UcCnolb3yemcs 6 KOHerl’I’IHOZZ al/lCl/ﬂ/ll’l]Zl/lHE) 110 OI_[eHI/IBaHI/H'O (baKTI/ILIe-
CKHX PE3yJIbTaTOB O0YYEHHUs CTYJIEHTOB M OCYILIECTBISICTCS BEIYIUM IIperoaaBa-
TCJIEM.

OOBeKkTamMu OIIEHUBAHUS BBHICTYIIAIOT:
- yueOHas TUCHMIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOCBPEMEHHOCTh BBITIOJIHEHUS
pPA3JIMYHBIX BUAOB 3aJaHUH, MOCEIIAEMOCTh BCEX BUAOB 3aHATHUM I10 aTTECTYEMOU
JTUCHUTUIMHE);
- CTEIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;
- YPOBEHb OBJIAJICHUS NPAKTUYECKUMHU YMEHUSIMM M HABBIKAMH I10 BCEM BHUIAM
yueOHOU padoThI;
- pe3yabTaThl CAMOCTOSITEIHHON PabOTHI.



Ilo kascoomy obvexmy oaemcs xapakmepucmurka npoyeoyp OyeHUu8aHus 8 npussisKke K Ucnojib-
3YeMblM OYEHOUHBIM CPEOCMBAM.

JUist  Tekyiiero KOHTPOJS YCIEBAEMOCTH MPOBOAATCS 2-3 ayIUTOPHBIX
MUCBMEHHBIX TecTa. TecThl BKIHOYAIOT MO 3-6 BOMPOCOB 3aKPHITOTO TUMA (BO3-
MOXHBI BApUAHTHI), IIUTEIbHOCTh TecTa 40-60 MUHYT.

TecToBbIE BOIIPOCHI

Paznen Bomnpoc IIpaBunbHBIN
OTBCT
Paznen 2. Bomnpoc 1. 3

SIBnenue pumaMeHTaIly Ja3epHOT0 U3IYYEeHHUS 00YCIOBICHO
IIPOLIECCOM:

1. CamodokycHpoBKH;
2. CamonedoKyCHupOBKH;
3. O0OMMH YTHMH NPOLIECCAMH.

Bomnpoc 2. 1

['eHeparusi CynepKOHTUHYyMa TIpU (UITAMEHTAUN U3TyICHUS
CBsI3aHa C:

1.IToeccom ¢a3oBoi CaMOMOAYIISALIUY JIA3EPHOTO H3ITyUCHHS
B Cpe/ie C HEIMHENHOCTBIO KEPPOBCKOIO THIIA;
2.BO3HMKHOBEHHEM IIJIA3MEHHOI0 KaHaJla, BBI3BAHHOTO
MOHM3ALUEN CpeNIbl MO BO3AECUCTBUEM JIA3€PHOTO U3ITyUCHMS;

3. OTuMU ABYMS IPOLIECCAMH.

Bonpoc 3. 3

Kakumu nponeccamu onpenenseTcsi aHTUCTOKCOB CIIBUT YaCTOTHI
CYNEPKOHTHHYyMa TP (UIaMEHTAIIMH JTa3€pHOTO U3TyueHUs?

1.MHOro(poTOHHBIM MPOLIECCOM I'€HEPALIUH JIa3ePHOH MIa3Mbl B
¢bunamenre.

2.Ma30B0I CaMOMOYJIALIMEN U3ITyUEHUS.

3.0601MH STUMHU TPOLIECCAMHU.

Bomnpoc 4. 3

JI71s KaKuX 13 HIDKETIEPEYUCICHHBIX PA0OT MOXKET UCITOJIh30BATh-
Csl U3JIYYCHHE CKITEPKOHTUHYyYyMa?




1.1 mosty4eHus: OTBEPCTUIM CBEPXMAJIOTO AUAMETpA.
2.J1J1s1 BBITIOJIHEHUS OINEepalldii JIa3€pHON CBAPKU MaTEpUAIIOB.

3.J171 CIEKTPOCKONMMYECKUX U3MEPEHUM.

Paznen 3.

Bomnpoc 1.

q)OTOHHBIMI/I KpI/ICTaJIJIaMI/I HaA3bIBAKOTCA CpeI[BI, JJIs KOTOpBIX Ha-
OJIrogaeTcs:

1. Hanmuyue BICOKUX 3HAYEHUM TPYNIIOBOM CKOPOCTH JJIsL pacipo-
CTPAHSAIOLIETOCS U3JIYyYCHHUS;

2.Hannune (OTOHHBIX 3alPEUICHHBIX 30H;

3.0TcyTcTBUE KaKKUX- JINOO crieu(puIecKux 0COOEHHOCTEH.

Bomnpoc 2.

Hanmuuue nedexToB B (hOTOHHBIX KpUCTAIIaX IPUBOIUT K:

1.IlosiBiIEeHHIO JIOKQIM30BAaHHBIX MO/, B (JOTOHHOM 3aIpenieHHOM
30HE;

2.YBEIUYEHHUIO NOTEPD Ui PaCIIPOCTPAHSIOLIETOCs U3TYYECHHUS;

3.IlosiBNeHHIO 1€TOKATM30BaHHBIX MOJI, B (DOTOHHOM 3amperieH-
HOU 30HE.

1u3l

Bomnpoc 3.

bperroBckue BOJIOKOHHBIE CBETOBOABI SIBIISIOTCS:
1.OngHOMEpHBIMU (DOTOHHBIMH KpUCTaJJIaMU;
2./IByxMepHbIMU (POTOHHBIMU KpUCTAIJIAMHU;

3. TpexmepHbIMU (POTOHHBIMH KPUCTAJUIAMHU.

Bomnpoc 4.

Kakue u3 2-D ¢poTOHHO-KpHCTAITUYECKUX CBETOBOIOB 00JIaAat0T
OOJBIIUMH TTOTEPSIMU?

1.MuKpOCTpyKTYpHpPOBaHHBIE;
2.JlpIpuartsle;

3.006a Tuma cBETOBOJOB UMEIOT OJAMHAKOBBIN YPOBEHD MOTEPb.




Paznen 4.

Bonpoc 1.

Ycunenue 3¢p(HeKTUBHOCTH HETUHEHHO-ONTUYECKUX MTPOLIECCOB B
BOJIOKOHHBIX CBETOBOJAX MPOUCXOAUT U3-3a:

1.JIoxanu3amnuu 1moJjsi CBeTOBOM BOJIHBI B 00JIACTH CEPILICBUHBI
BOJIOKHA C MaJIBIM PaINyCOM;

2. loctrxkeHus: OONBIINX UIMH B3aUMOJICHCTBUS KaHAJIUPYEMOTO
U3ITyYEHUS C MaTepPHaliOM CEPALIEBUHBI B BOJIOKHAX C MAJIbIMU T10-
TepsSIMHU;

3.BCJ’I€I[CTBI/IC pcalin3aniunu oboux BBIHICTICPCUUCIICHHBIX IIPUYMH.

Bomnpoc 2.

[Ipu pazoBoii caMOMOAYJISIUN UMITYJIbCHOTO U3Ty4eHUs HaOI10-
JaeTcs:

1.Yumpenue crekrpa BCIaeACTBUE TeHEPAllMM HOBBIX YacTOT;
2.VI3MeHeHue TUTENHHOCTH UMITYJIbCA;

3."3meHeHHe JJIUTCIIBHOCTU UMITYJIBCA U YHIMPCHUC €TO CIICKTPA.

Bomnpoc 3.

Kakue HenuHeitHO-onTUYECKHE TPOLIECCAa B3aUMOICHCTBUS U3ITY-
YEHUs CO CPe/loil, OKa3bIBalOT BO3ACHCTBUE HA (GOPMY U CHIEKTP
pacpoCTPaHAIOLIUXCS B BOJOKOHHBIX CBETOBOZAX JIA3EPHBIX M-
IyJIbCOB:

1.IloTepss MOLIHOCTH U3YYEHHS;

2.9¢dexThl ucnepcun rpynmnoBoi CKOPOCTH;

3.006pa3oBaHNE COJTMTOHOB U CBETOBBIX y/IapHBIX BOJIH;

4.BKP u BPMBb — nipornieccel Heynpyroro paccesiHusl U3Iy4eHus;
5.Bce nepeuncnennsie 3 exTsr;

6.Tonpko 2-# u 3-1.

Bomnpoc 4.

[ToueMy QOTOHHO-KPUCTAJUITMUECKHE CBETOBOIbI 001a/1a10T OoJiee
3HAYNTEIILHEIMH HEJIMHEHHO-ONTHYECKUMH XapaKTCPUCTHUKaMU B
CpaBHCHHHU C OOBIYHBIMHA BOJIOKOHHBIMH CBGTOBO}IaMI/I? HOTOMy
4TO:

1.06ecnieunBaroT 60Jee BHICOKYIO KOHIIEHTPAIUIO U3TyYEeHHUS B




CEepJIEBUHE CBETOBO/IA;
2.1103BOJISIFOT yNPABIIATH TUCIIEPCHOHHBIMH XapaKTEPUCTUKAMM;
3.001a1210T MaJIbIMH ITIOTEPSMHU.

4.00nanar0T cBolicTBamu 1 u 2;

5.06mamaror cBoiictBaMu: 1 u 3;

6.00nanaror ceoiicrBamu: 2 1 3.

Bomnpoc 5.

Kaxkue n3 ¢oTOHHO-KPUCTAINIMYECKUX BOJIOKOHHBIX CBETOBOJIOB
MIPOSIBJIAIOT 00JIee BRICOKHE HEJTMHEHHO-ONTUYECKHUE XapaKTepH-
cTuKu?

I.MI/IKpOCTp}IKTypI/IpOBaHHLIC BOJIOKOHHBIC CBCTOBO/bI,
Z.I[I)IpanI)Ie BOJIOKOHHBIC CBETOBObI,

3.00a THmma CBETOBOIOB HMEIOT OJJMHAKOBBIC XaPaKTEPUCTUKH.

Pasnen 5.

Bonpoc 1.

OTIMYUTEIBHBEIMHA 0OCOOEHHOCTSIMH BOJTOKOHHBIX JIa3€POB ABJIA-
IOTCA:

1.Pexopanbie momtHocTH u3aydenus (10 50-100 kBr);
2.YHUKaJIbHOE Ka4eCTBO U3ITy4EeHHUS;

3.Pexopanbie a¢dhexruBnoctu (10 30-35%);

4.1101HOCTBIO MOHOJIUTHBIN (MHTErpaIbHBIN) 1HU3aliH;

5.He TpeOyr0T NOCTOSIHHOTO TEXHUYECKOT0 00CITyKUBaHUS;

6.KoMnakTHOCTh U HEUYBCTBUTEIBHOCTD C OKPYKAIOIIUM YCIOBU-
SIM;

7.Tonbko 1 1 3 U3 BHIIENEPEUNCICHHOTO;
8.Tonpko 1, 3 u 6;

9.Bce yka3zaHHBIE XapaKTEPUCTHUKHU.

Bomnpoc 2.

HCFI/IpOBaHI/IC CCPALCBUHBI AKTUBHBLIX BOJIOKOHHBIX CBETOBOJ0B
BOJIOKOHHBIX JIa3€POB IMPOU3BOANUTCA CICAYIOIINMHA PEAKO3EMEIIb-
HBIMH XUMHYCCKHUMU DJICMCHTaAMU




1.Nd, Yb, Er, Ho, Tm;
2. Tonsko Nd, Yb;

3.Tonwko YD, Er, Ho.

Bomnpoc 3.

B kauecTBe pe30HATOPOB B BOJIOKOHHBIX JIa3€pax UCIOJIB3YIOT:
1.3epkanbhbie pezoHatopsl @adpu-Ilepo;

2.KomnbueBble BOJTOKOHHBIE PE30HATOPHI;

3.Pe3oHaTopbl Ha OCHOBE penieTok bparra;

4.Bce TUIIBI pe30HATOPOB.

Bomnpoc 4.

BonokoHHBbI€ 1a3epbl ClIOCOOHBI T€HEPUPOBATD:
1. ToapKo HEenpepbIBHOE U3IIy4EHUE;

2. TonapKO UMIYJIbCHOE U3ITYUYCHUE;

3.Crioco6HbI paboTaTh B 000MX PEKMMAX.

Bompoc S.

Jlnst co3nannst BKP-BONOKOHHBIX JIa3€pOB HCIIOIB3YIOT:
1.CBeToBOABI CHEIUATBLHOTO CEUCHHS;

2.CsetoBogsl nerupoBannbie Nd, Yb, Er, Ho, Tm;

3.00bI1yHBIE CBETOBO/IBI U3 FEPMAaHOCHIINKATHOTO U Gochopocu-
JHMKATHOTO CTEKJIA.

Bomnpoc 6.

I[J'IS[ AOCTHUXKCHUS UMITYJIBCHOT'O pCXKUMaA reHepat BOJJOKOHHBIX
JIa3€POB HUCIIOJIB3YIOT:

1. Tonmbko pekrM aKTUBHOW CUHXPOHU3AIUUA MOJT;
2.Toapko pekUM MACCUBHON CUHXPOHU3ALIUUA MOJ;

3.006a naHHBIE peXKUMA.

Bomnpoc 7.

Urto Takoe crpeTuep?




1.YcTpoiicTBO Asist yCHIIEHHS JIa3€PHOTO UMITYJIbCA;
2.YCcTpoicTBO ¢ OOIBINON TUCTIEPCUEN TPYITIIOBOM CKOPOCTH;

3.YCTpoiCTBO AJIsl CHKATUsL UMITYJIbCA.

Pasnen 6.

Bomnpoc 1.

OT 4ero 3aBUCHUT HEPIETUUECKUIN CIIEKTP HOCUTENICH 3apsiia B
M30JINPOBAHHBIX KBAHTOBBIX SIMaX, KBAHTOBBIX HUTSAX U KBAHTO-
BBIX TOYKaXx ?

1.0t pa3mepos;
2.0t Gopmsr;

3.0T OKpYyKEHH.

1lu?2

Bomnpoc 2.

Kakoii 00beKT Ha3bIBAETCsl HCKYCCTBEHHBIM aTOMOM?
1.KBanrosas sma;

2 KBaHTOBas HUTD;

3.KBanToBas Touka.

Bomnpoc 3..

K yemy npuBoauT n3mMeHenue GopmMbl HAHOYACTUIL?
1.K pa3mbIBaHHIO SHEPIETUYECKUX YPOBHEM;

2 K cyKeHHIO JHEPreTHYECKUX YPOBHEM;

3.Hudero He n3MEHSET.

Bonpoc 4.

Kaxk Biauster MaTepuall MaTpULbl HA SHCPIUI0 CBA3U 3KCUTOHOB,
€CJIN €€ NUIJICKTPpHUYICCKAs ITPOHUIIACMOCTb MCHBIIIC TUBJICKTPUYC-
CKOM MMPOHUIIACMOCTH JJII MaTCpHraJia HaHO‘-IaCTI/IL[LI?

1.Hukak He BIUsET;
2.YBeInYrBaeT;

3.YMeHbIIaEeT.

Bompoc 5.

HI/IBKOHOpOFOBaﬂ OITUYECKAs HEJIUHEHHOCTD reTCPOrcHHbIX




KUAKUX HAHOMOMITO3UTHBIX CPpCa ONIPCACIATCA:

1. Hanmnuuem nedeKTHBIX JOHOPHBIX YPOBHEH B 3alpEIIEHHON 30-
HE MaTepuajia HAHOYaCTHIIbL;

2.Pa3MbIBaHNEM SKCUTOHHBIX U KBAHTOBOPA3MEPHBIX YHEPreTHie-
CKHUX YPOBHEH, 00yCIOBICHHBIX U3MEHEHHEM I€OMETPHYECKOM
(bopMBI HAHOYACTHIL;

3.91um aByms 3¢ dexkramu.

Pasznen 7.

Bomnpoc 1.

HpI/IHI_[I/IH JOMIIICPOBCKOI'0 OXJIAKACHUA aTOMOB JIa3CPHBIM U3-
JIYYECHUEM CBA3aH C
1. PesonaHcHBIM IIOTJIOIICHUECM q)OTOHOB CJIa3CPHOT'O U3ITYUCHUS,

2.Yupyrum paccesHrem (OTOHOB aTOMOM;

3. IByms atumu 3¢ dexramu.

Bonpoc 2.

JIuneinbrit 3g ekt 3eeMana B 1a3epHOM OXJIAXKICHUU aTOMOB
HY>KCH:

1.l KOMITeHCAllUK AONIIEPOBCKOTO C/IBUra YaCTOTHI 3HEPreTH-
4ECKUX YPOBHEM;

2. I[JIH OTKJIOHCHHA aTOMOB B HCOJHOPOAHOM II0JIC,

3. I yCcKOpeHUs aTOMOB.

Bomnpoc 3.

B nonmiepoBCckoi JOBYIIKE IS OXJIXKICHHBIX ATOMOB UCIIOJIb-
3YIOT

|.HanpagiieHHBIE HAaBCTpEdy APYT APYTY JIA3E€PHBIC TYYKU OJIH-
HAaKOBOM YaCTOThl MEHBIIEH YEM PE30HAHCHAS YaCTOTA aTOMa;

2.HanpaBieHHble HABCTPEUY APYT APYTY Ja3epHbIC MyYKU OJU-
HaKOBOW YacCTOTHI OOJIBIIECH YeM pe30HaHCHAs YaCTOTa aTOMa;

3.HampaBiieHHbIE HaBCTpeUy APYT APYTy Ja3epHble YUK pa3HOU
YacTOTHI.

Bomnpoc 4.

MarnuTtoontuyeckas JIOBYIIKa B YCTPOMCTBAX Ja3€pHOT0 OXJIaxk-
IEeHus




1.He ucnonesyercs;
2.JlonoJHseT JONIUIEPOBCKYIO CUCTEMY OXJIAXKICHMS;

3.IMeeT caMOCTOSTEIHLHOE HAa3HAUECHUE.

Bomnpoc 5.

ATOMHBIM J1a3€pOM Ha3bIBAETCSl YCTPONUCTBO
1.I'enepupyroiiiee KOrepeHTHOE CBETOBOE U3IIYUCHHE;
2.Co3zparoliiee KOrepeHTHBIN OTOK aTOMOB;

3.YcrpoiicTBo reHepupytoniee korepentnoe CBY nznyuenue.

Paznen 8. Bomnpoc 1.

DOTOHHO-KPUCTAIUTMYECKHUE CBOMCTBA OOHAPYKUBAIOTCS
1.Tonbko y OMOJIOTHYECKUX 0OBEKTOB;

2.TonbKo y 00BEKTOB HEXKHBOM MPUPOJIBI;

3.TonbKO y UCKYCCTBEHHO CO3JITaHHBIX O0BEKTOB;
4.TonmpKo y 0OBEKTOB KMUBOW M HEXKHBOW MPUPOJIBI;

5.¥ Bcex BhIIENIEPEUUCICHHBIX 00BEKTOB.

Bonpoc 2.

Mopckue TyOKy — )KUBOTHBIE HMEIOIIHE:

1.Cxener u3 kapOoHaTa KalbIIHs;

2.Ckerner 13 ruApaTUPOBAHHOTO JTUOKCUIA KPEMHUS,
3.He umeroT 6MOMHHEPATLHOTO CKEJETa;

4.BpIBalOT pa3HbIX TUIIOB.

Bomnpoc 3.

CrnuKysbl CTEKJISIHHBIX MOPCKUX T'yOOK 00J1a/1a10T:
1.CBeToBenyIIMMHU CBOMCTBAMM;

2.CoiicTBaMH (DOTOHHBIX KPUCTAILIOB;

3.CBoiicTBaMU YMPIUPOBAHHBIX (POTOHHBIX KPUCTAJIIOB.

Bomnpoc 4.

(DOTOHHO-KpI/ICTaJ'IJ]I/ILIeCKI/IC CBOICTBa CIIUKYJI HeO6XOIlI/IMLI JJIAL




1.3a1uTEl OT XUIMHUKOB;
2. J1ns moep kaHusl SHEPreTUYECKOro OanaHca;

3.He Hy>XHBI BOBCE.

Bomnpoc 5.

Kakue TeXHOI0ruu Mo3BOJIAI0T UCKYCCTBEHHO BOCCO3aTh MATe-
pHaJl CHUKYJI CTEKJISIHHBIX MOPCKUX I'yOOK:

1.3011b-T€NIb TEXHOJIOT U,
2.I'eHOMHBIEC TEXHOJOTHH KJIOHUPOBAHUS OCIIKOB CHIIMKATCHHOB;

3.06e nepeuncieHHbIe TEXHOIOTHH.

Paznen 9.

Bomnpoc 1.

JIMHaMUYeCKOM roJorpaMMOi Ha3bIBAaeTCA 00BEKT, KOTOPBII
1.Cy1iecTByeT TOJIBKO B MOMEHT €T0 3aIlHCH;

2.Cy1iecTByeT HEKOTOPOE BpeMsI MOCIIe MPEKPAIICHHs 3aI1CH;

3.Crupaetcs noj JeHCTBUEM U3ITYUYEHUS C APYTOH ITTMHON BOJIHBI.

Bomnpoc 2.

Novelty — punbTpoMm B ONTHKE Ha3bIBaeTCs GUIBTP, KOTOPHIi O~
3BOJISIET:

1.O6HapyxuBaTh U3MEHEHUSI IPOU30LIEAIINE B HAOII0OaEMOM
00BEKTE WIIK CIIEHE;

2.06HapyXHUBaTh TO, YTO OCTAJIOCH HEU3MEHHBIM B HETIPEPHIBHO
N3MEHSIONIEHCS CIIEHE;

3.B 3aBuCHMOCTH OT Ha3Ha4YeHus, 1100 1, 11ubo 2.

Pasznen 10.

Bomnpoc 1.

CMAPT-T'PU]] cucteMbl MOHUTOPUHTIA JOJIKHBI YIOBJIETBOPATH
CJICAYIOIIMM TPEeOOBaHUSM:

1.Bricokas CKOPOCTb U3MCPCHUA (bI/ISI/IquKI/IX nmapaMeTpoOB;
2. Pabota HU3MCPUTCIIBHBIX CUCTCM B PCAJIbHOM BPECMCHU
3.A,Z[3.HTI/IBHOCTB W/WITH 06y‘-IaCMOCTB HU3MCPUTCIIBHBIX CUCTCM;

4.Y naneHHblil JOCTYI K KOHTPOJIUPYEMBIM 00BEKTaM WUJTU IpOIeC-




cam;

5.Bricokas IIOMEXO03aIUIICHHOCTD U CIIOCOOHOCTE pa60TaTb B yC-

JIOBUSIX HEAOCTATOUYHOTO KOJIMYECTBA TAHHBIX.
6.Bcem TpeboBaHMAM cpasy;
7.Tonbko 4-My;

8.4-my u 5-my.

Bomnpoc 2.

CMAPT-T'PU]] cuctemMbl MOHUTOPUHTA TOMOTPAa(QHUUECKOTO THIIA
UCIIOJIB3YIOT

1.Maremaruueckuii annapar npeodpazoanuii PagoHna;
2.MaremaTHdeckuii anmapar npeoopazoBanuii Dypne;

3.Maremarnueckuii anmapat npeodpaszoBanuii Jlammaca.

Bomnpoc 3.

Cucremsl Mynbruriekcuposanus B CMAPT-I'PU]] cucremax
MOHHUTOPHUHIa HEOOXOJUMBI:

I.Z[J'ISI 06'LC,HI/IHGHI/I$I OTACIIbHBIX JATYUKOB B ITPOTAKCHHBIC U3MC-
PUTCIbHBIC IMHUU;

2.[[.]'[51 YIUIOTHECHHUA KaHAJIOB I€PEAAIN NAHHBIX

3. s pa3bueHust CUCTEMBI Ha CEKTOpa.

[TpaBuibHBI 0TBeT Ha Bonpoc — 10 G6asos.




[Tpunoxenue 3

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUCKOU ®EJEPALINN
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