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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. IIpnoGpereHne MarucTpaHTaMH INIyOOKHX M COBPEMEHHBIX 3HAaHUU MO (PU3NYECKUM OCHOBAM
dboTopedpakTUBHON U HETMHEHHOW ONTUKU U MO MPUHIIMIIAM HCIIOIH30BAHUS HETUHEHHO-ONTHYECKUX
SIBJIEHUI B KBAHTOBOW U ONTHUYECKOM AJIIEKTPOHUKE.

1. Pacmupenne wu yrayOJeHHE B3HAaHUW KPHUCTAJIOONTHUKH,

1.2. 3agauy AUCHUILIUHBI

OJCKTPOONTHUYCCKHUX,

aKyCTOONTHUYECKUX, MAarHUTOONTHYECKUX (P (PEeKTOB, PU3NIECKUX MEXAHU3MOB HEJIMHEHHOONTHYECKUX
SBJICHUN, YCIOBUI MX OCYILECTBJIEHHS B PEalibHBIX Cpelax, PacKpbITh NPUHIHUIMBl AECKPHUIIUH,
MaTeMaTUYeCKOro MOJEIMPOBAHUS U aHAIN3a HEJIMHEHHO-ONTUYECKUX SIBJICHUH, a TaKKe CIIOCOO0B UX
WCIOJIb30BaHUs B MPUOOpax KBAHTOBOW U ONTUYECKOU MEKTPOHUKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Moayns qucuuiuivne: HenvHeliHas onTUKa U ONTORJIEKTPOHUKA.

Nunexc quctummunsl: 51.B.01.01.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIKP-12. I'oToB
OCBauBaTh MPUHIUIIBI
IUTAHUPOBAHMS U
METO/]Ibl aBTOMAaTH3ALUU
HKCIIEPUMEHTA Ha
OCHOBE
nH(pOpMaITMOHHO-
M3MEPUTENbHBIX
KOMIUIEKCOB KakK
CpEeJICTBA MOBBIIICHUS
TOYHOCTH U CHH)KEHUS
3aTpar Ha ero
IIpOBEJICHHUE, OBJIa/I€BATh
HaBbIKAMH U3MEPEHUN B
pealbHOM BpeMEHU

[TKP-12.1. 3HaeT npuHIUIIBI
IUTAHUPOBAHUS U
aBTOMAaTHU3aI1K [TPOBEICHUS
HKCIIEPUMEHTA.

3HaeT COBPEMEHHbIE METO/IbI UCCIIEI0BAHUS;
MOHMMAET MPUHLHUIIBI paOOTHI U yCTPOUCTBO
COBPEMEHHOMN U3MEPUTEILHOU U
BBIUYHCIIUTEIbHON TEXHUKU

[IKP-12.2. Ymeet
paszpabaTeIBaTh TPEOOBAHUS K
CpelcTBaM IPOBEICHUS
SKCIICPUMCHTA, KOHTPOJIA U
JAUArHOCTUKMH.

Ymeer noaduparb CpeacTBa MPOBEACHUS
OKCIIEPUMEHTA, KOHTPOJIS U TUATHOCTUKHU B
ya€TOM 0COOEHHOCTEH UCCIIEAYEMOTO
SIBJICHHUS U BO3MOYKHBIX JIMANIA30HOB
M3MEHEHHS TapaMETPOB

ITIKP-12.3. Bmageet
HaBbIKaAMHU TCCTI/IpOBaHI/ISI nu
JOUArHOCTUKHAU PI3I[€JIPII>'I MI/IKpO-
Y HAaHORJIEKTPOHHUKH.

Bitageer HaBbIKaMM IIPOBEPKHU
paboTOCTIOCOOHOCTH U UCCIICIOBAHUS
AKCIUTyaTallMOHHBIX [TaPAMETPOB U3AEIUN
KBaHTOBOU U OITOXJIEKTPOHUKH
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ITKP-14. Cniocoben
JIeJIaTh HAyYHO-
000CHOBAHHBIE BHIBOIEI
0 pe3yJIbTaTaM
TEOPETUICCKHIX U
IKCIIEPUMEHTATBHBIX
HCCIICIOBAaHUM, JaBaTh
PEKOMEHIAIINH TIO
COBEPIICHCTBOBAHUIO
YCTPOMCTB M CUCTEM,
TOTOBUTH HAYYHBIE

HU300peTeHUS

[1IKP-14.1. 3naeT npyUHIUIIBI
MIPOBEICHUS aHAIHN3a
MOJIHOLICHHOCTH U

3¢ (HEeKTUBHOCTH
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUM.

3HaeT OCHOBBI HEJIUHEHHOM ONTUKMU,
MeXaHW3Mbl HETHHECHHOTO B3aNMOICUCTBHA U
CaMOBO3/ICHCTBHUS CBETOBBIX BOJIH; CIIOCOOCH
OLEHUTHh HAYYHYIO 3HAYUMOCTb U
MEPCIEKTUBBI MPHUKIIATHOTO UCTIOJIb30BAHUS
pe3yJIbTaTOB UCCIEAOBAHMS

HY6JII/IKaIII/II/I U 3as1BKH Ha

[1KP-14.2. Y™meer
MOJrOTaBIUBATh HAYYHbIE
myOJIMKAIU Ha OCHOBE
pEe3yJIbTaTOB UCCIIEOBAHMIA.

YmMmeet pazpabaTeiBaTh MaTEMaTHIECKUE U
(bU3HIECKre MOJICIIH UCCIIETYEMBIX
MIPOIIECCOB, SBJICHUN  O0BEKTOB; YMEET
OCYIIECTBIIATh CUCTEMHBIN, MOJICJIBHBIN 1
AKCTIEPUMEHTAIBHO-METOIMYECKHI TIOIX0 b
K HEJITMHEHHO-ONITHYECKHM SIBJICHUSIM,
MIPOBOJIUTH OIEHKY T'PAHMI] MPUMEHUMOCTH
HEJIMHEMHBIX MOJIENICH; YMEET OIIEHUBATh U
MIPEACTABIIATH PE3yJIbTAThl BBITIOJHEHHON
paboThI

IIKP-14.3. Bnaneer
HaBBIKAMHU IIOATOTOBKH
3as1BOK Ha U300PETEHUS.

Brnaneet HaBbIKaMu HU3YyUCHUA HEJIUHEHHO-
ONTUYECKUX SIBJICHUM C b0 BEIICHEHUS UX
3aKOHOMCpHOCTCﬁ, a TaKKC MPUMCHCHUS B
HpI/I60an KBAaHTOBOM JJICKTPOHUKHU,
ONTOYJICKTPOHUKH, OHTOHH(bOpMaTHKH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
Bunbl yueOHOIl esTenbHOCTH Beero Cemectpe!
4acoB 1 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 44 44
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 8 8
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 64 64
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka k 3auery 14 14
[ToaroroBka K TECTUPOBAHUIO 10 10
BrinosiHeHHE TPAKTUYECKOTO 3aJaHUs 24 24
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 16 16
OO0wmast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa u coep:kaHue TUCHHINIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B

Tadimie 5.1.

Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Hazpanus pa3nenos (tem) f;f' [Ipax. | JIa6. | Cam. Bcer(%;aCOB dopmupyembie
JUCLUIUIAHBI ” | 3aH., u | pab. |pab., u KOMIETEHIINU
q HK3aMeHa)
1 cemecTp
1 BBenenue 2 2 - 8 12 [IKP-14
2 dyHnaMeHTaIbHbIE aCTIEKTHI U 4 4 - 11 19 IIKP-14
OCHOBHBIE () (HEKTHI
doropedpakTUBHON M HETUHEHHON
OTITHKHU
3 I'eHepaiusi BTOpOH ONTHYECKOM 4 4 4 19 31 [TKP-14, ITKP-12
TapMOHUKHU
4 ®doropedpakTUBHBIHN AP PEKT U 6 6 4 22 38 [TKP-14, I[TKP-12
JUHaAMHU4YecKast rojorpadus
5 Texuuueckue NpUIOKEHUS 2 2 - 4 8 [IKP-12, IIKP-14
doropedpakTUBHON M HETUHEHHON
OTITHKHU
Hroro 3a cemectp|18 18 8 64 108
Hroro |18 18 8 64 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

HasBanus pa3znenos (Tem) Conepxxanue pa3aenos (Tem) Tpynoemrocts dopmupyemsbie
JUCLUTUIHHBI JUCLHUIUIMHBI (B T.Y. MO JEKIMIM) (neKupOHHbIe KOMIIETEHINH
3aHATHSA), U
1 cemecTp
1 Beenenue 0630p 3 dexroB PoTtopedpakTUBHON 2 [IKP-14
Y HEJIMHEWHOW ONTHKYU U UX
IIPAKTUYECKUX MPUIIOKEHUI
Hroro 2
2 ®yH/aMeHTalbHbIE MexaHu3Mbl MOAYJISILIMA ONITUYECKUX 4 [IKP-14
ACIEKThl U OCHOBHBIE CBOWCTB (pOoTOpEPPaKTUBHBIX
3¢ h ekt KPUCTAJJIOB IMHAMUYECKUMU
dboropedpakTUBHOI U rojorpammami. Jludpakmus cBera Ha
HEJIMHEWHOMN ONTUKU 00BEMHBIX (a30BBIX
roJIorpaMMax. Y paBHEHUS CBA3aHHBIX
BOJIH
Hroro 4
3 I'enepanus BTOpoi @Da30BbIN CUHXPOHU3M IIpU 4 [IKP-14
ONTUYECKON rapMOHUKH TeHepaluy BTOPOil TapMOHUKHU B
OJTHOOCHBIX M IByOCHBIX KpHCTaJJIax.
I'enepauyst BTOpoi TapMOHUKH B
YCIIOBUSAX MCTOLICHUS BOJIHBI
HaKaYK1
HUroro 4
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4 ®oTtopedpakTUBHBIH 30HHBIE MOJIENIN TIEpepaclpeiesieHus 4 [IKP-14
3 PeKT 1 AMHaAMUIecKast 3apsiia B poTropedpaKTUBHBIX
rosiorpadus Kpuctaynax. opMupoBaHue
¢doropedpaKTUBHBIX TUHAMHYECKUX
roJorpaMm
Camoudpakiys CBETOBBIX BOJH Ha 2 TIKP-14
JTUHAMUYECKUX
rojiorpaMMax B (hoTopeppakTUBHBIX
KpHUCTajiax
HUtoro 6
5 Texnuueckue AnantuBHast uHTEp(HEPOMETPHS C 2 ITIKP-12, [IKP-14
PUIIOKEHUS HCII0JIb30BAaHUEM
¢doropedpakTUBHON 1 IMHAMUYECKUX (poTopedpakTHBHBIX
HEJIMHENHOM ONTUKHU roJiorpaMm
Hroro 2
Hroro 3a cemectp 18
Htoro 18

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHAPOB)
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HasBanus paznenos (Tem) HanmeHnoBaHMue NpakTUYECKUX Tpynoemkocts, | PopMupyemsle
JTUCIUTUTUHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIIHI
1 cemecTp
1 BBenenue CBeTOBBIE BOJIHBI B AHU30TPOITHBIX 2 TIKP-14
cpenax. JInnennas
Y HEJIMHENHAas MOJISIpU3anus Cpeabl
Hroro 2
2 OdyHaaMeHTAIbHbIE MexaHu3Mbl MOTYJISIIUKA ONITHYECKHUX 4 IIKP-14
aCIIeKThl U OCHOBHBIC CBOMCTB (hoTOpePpaKTUBHBIX
b dexTh KPUCTAJJIOB IMHAMHYECKUMU
dboTopedpakTUBHOMN 1 rojorpammami. {udpakmus cera Ha
HEJTMHEHHOM ONTUKHU 00BEMHBIX (pa30BBIX
rojorpaMmax. Y paBHEHUS CBS3aHHBIX
BOJIH
Hroro 4
3 I'enepanus BTOpoi @®a30BbII CUHXPOHU3M IIpU 4 [IKP-14
ONTHUYECKON rapMOHUKH reHEepay BTOPOH TApMOHUKU B
OJIHOOCHBIX U JIByOCHBIX KpHCTaJIJIaX.
I'enepanyst BTOpOil TapMOHUKH B
YCHOBUSIX UCTOIICHUS BOJHBI
HaKauKu
Hroro 4
5




4 ®oTtopedpakTUBHBIH 30HHBIE MOJIENIU TIepepaclpeesieHus 4 [IKP-14
3 PeKT 1 AMHaAMUIecKast 3apsiia B GoTopedpakTUBHBIX
rosiorpadus Kpuctaynax. @opmMupoBaHue
(doTopedpaKTUBHBIX TUHAMHYECKUX
roJorpaMm
Camoudpakiust CBEeTOBBIX BOJH Ha 2 IIKP-14
JUHAMUYECKUX
rojjorpaMMax B (hoTopeppakTUBHBIX
KpHCcTaiax
HUrtoro 6
5 Texnuueckue AnanTuBHas UHTEpHEPOMETPHUS C 2 ITIKP-12, [IKP-14
PUIIOKEHUS HCIOJIb30BAaHNEM JUHAMUYECKUX
¢doropedpakTUBHON 1 (oTopedpaKTUBHBIX TOJIOTPAMM
HEJIMHEWMHOMN ONTUKU Wtoro 2
Hroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHble 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

Ha3zBanus pasnenos (tem) | HaumenoBanue 1abopaTopHbIX T dopmupyemsble
MUCIUAILINHBI pabot PYLOCMKOCTD, 1 KOMIIETEHIIUHU
1 cemecTp
3 I'enepanus BTOpoi @Da30BbII CHHXPOHU3M IIpU 4 ITIKP-12, IIKP-14
ONTUYECKON rapMOHUKH reHepaIui BTOPO TapMOHHUKHU
JIa3€pHOr0 U3TYUYEeHUS B
OJTHOOCHBIX KpHCTalIax
HUroro 4
4 ®oropedpaktuBHbii 3 PexT |OnpenencHue 3¢pHEeKTUBHOTO 4 ITIKP-12, ITKP-14
W AuHamMudeckas royorpadus  |kosdduimenta AByXImy4KoBOTro
YCUJICHHUS
HUrtoro 4
Hroro 3a cemectp 8
Hroro 8

5.5. KypcoBoii npoexkT / KypcoBasi pabora
He npenycMoTpeHo yueOHBIM I1aHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMocToATeTbHOM paboThI, TPYJOEMKOCTh U ((OPMHUPYEMBbIe KOMIICTCHIIMH TIPEICTaBICHBI B
Tabmuie 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENIEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN

Bunbr
HasBanus pasznenos . Tpynoemkocts, | PopMmupyeMbie DopMBbI
CaMOCTOSITEIIbHOU
(TeM) TUCIUIUTMHEI q KOMIIETCHIIUU KOHTPOJIA
paboThI
1 cemecTp
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1 BBenenue ITonroroBka K 3aueTy 3 IIKP-14 3auér
[ToaroroBka k 2 ITKP-14 TectupoBanue
TECTUPOBAHUIO
Brinonuenue 3 IIKP-14 [IpakTrueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a1aHUs
Hroro 8
2 OyHaaMeHTAIbHBIE [ToaroroBka k 3auery 3 [IKP-14 3auéT
ACIICKThI 1 OCHOBHBIC  |[JoaroToBKa K 2 IIKP-14 TectupoBanue
ekl TECTUPOBAHUIO
‘bOTOpe(ubpaIfTHBHOﬁ B |Bpmonnenue 6 [IKP-14 IpakTuyeckoe
HEJMHCHHON ONITUKK | gk yyeckoro 3a/1aHue
3a/1aHUS
Hroro 11
3 I'eneparus BTopoit [ToaroroBka k 3auery 3 [IKP-12, IIKP-14 3auér
ONTHYECKON TAPMOHUKH |[JoroTOBKA K 2 [IKP-12, [IKP-14| TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 8 ITIKP-12, TIKP-14| JlaGoparopHas
nabopatopHoii pabore, pabora
HalMCcaHue OTYeTa
Brimonnenue 6 [IKP-14 [IpakTrueckoe
MPaKTUYECKOTrO 3a/1aHKe
3a1aHUs
Hroro 19
4 ®oropedpaktuBblid  |[loaroroBka k 3aueTy 3 [TKP-12, IIKP-14 3auér
>hdexT u IloaroroBka k 2 [IKP-12, [IKP-14| TectupoBaHue
AMHaAMHUYCCKasn TECTUPOBAHHUIO
ronorpagus IMoaroroBka K 8 [TKP-12, TIKP-14 | JlaGoparopHas
nabopaTopHoO# padoTe, pabora
HaIMCaHUE OTYETa
Brinonnenue 9 ITKP-14 [IpakTuueckoe
MPAKTHYECKOTO 3aJaHue
3a/laHus
Hroro 22
5 Texuuueckue [Togroroska k 3auety 2 [IKP-12, [IKP-14 3auér
PUIOKCHUA IToaroroBka k 2 [TKP-12, IIKP-14 | TectupoBanue
(hoTopedpakTUBHOM U | TecTHpOBAHMIO
HEJIMHEMHON ONTUKHU Hroro 4
Uroro 3a cemectp 64
Hroro 64

5.7. CooTBeTcTBHE KOMIIETEHUM, (DOPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH JUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHSATHN
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Bunbl yueOHOI fesTenbHOCTH
dopmupyemble
JIek. Ipak. JIab. Cam. DOopMBI KOHTPOJIS
KOMIIETEHIIUU
3aH. 3aH. pao. pao.
ITKP-12 + + + + 3auér, JlaboparopHas paboTa,
TectupoBanue
I1KP-14 + + + + 3auér, JlabopaTopHas padorta,
[IpakTnueckoe 3ananue,
TecTtupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbBIN Oat
MaxkcuManbHbBIN MaxkcuManbHbIN
3a IEPUOJA MEKITY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0as 3a nepuoj
2KT u Ha KoHeI| CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
3auér 0 0 20 20
JlaGopartopHnas pabota 0 15 15 30
[IpakTryeckoe 3a1anue 20 9 6 35
TectupoBaHue 5 5 5 15
Hroro makcumym 3a 25 29 46 100
epuo.I
Hapacratomum utorom 25 54 100 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6aJI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.

Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,

Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)

4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)

3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO)

Hwxe 60 6aiuioB

F (neynosierBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. ®oropedpakTuBHbIE F3PPEKTH B AIEKTPOONTHUECKUX KpUCTaIax : YuebHoe nmocobue / B. M.
annapos, A. E. Manaens, C. M. lllannapos, H. . Bypumos - 2012. 244 c. [DQnexkTpoHHbIi pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/1553.

2. BBenenue B HeMMHEHHYIO0 ONTUKY: YueOHoe mocobue / C. M. Hlanmapos - 2012. 41 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/2059.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. OcHoBBI (pr3nyecKOl U KBAaHTOBOM ONTUKH: YueOHoe nocobue / B. M. llanmapos - 2012. 197 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/750.

2. B3aumopneiicTBUE CBETOBBIX BOJIH Ha OTpPa)XKaTelbHBIX rojorpauyecKux peleTKax B
Kyoudyeckux oropedpakTUBHBIX KpucTaiiax : coopuuk crareit / E. FO. Arees [u ap.] ; pea.: C. M.
[angapos, A. JI. Tonctuk ; dexepanbHoe areHTCTBO MO 00pa3zoBaHu0, TOMCKUN TOCYaapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPABICHUS U PAAUOIIEKTPOHUKHU. - Tomck : TYCVYP, 2007. - 99[1] c. : uix. -
(ITpuopuTeTHBIe HanMOHaNbHBIE TpoeKThl. OOpa3oBanue). - bubnuorp. B koHme ct. - ISBN
978-5-86889-464-0 (nanuume B Oubmmoreke TYCVYP - 82 sk3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTesIbHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. Onpenenenne 3ppekTuBHOTO KOIPDUIMEHTA NBYXITYYKOBOTO YCHIJICHUS: MeToanmvecKue
yka3aHus K JadoparopubiM padotam / C. C. llImakos, C. M. lllangapos - 2012. 17 c. [DIeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1501.

2. ®a30BBI CHHXPOHU3M IPU T€HEPALUU BTOPOW TAPMOHUKH Ja3ePHOTO U3ITyUEHHS B OJJHOOCHBIX
KpucTtayuiax : MeToauueckue ykaszanus K jJaboparopHoi padore / C. M. lllangapos, M. B. boponus -
2012. 21 c. [DnexTpoHHBIi pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/1893.

3. KorepenTHas u HenMHEWHas onTHKa: MeTOIMYECKUE YKa3aHUs 10 MPAKTHYECKUM 3aHATHAM U
camocrostensHoi padote / C. M. lllangapos - 2012. 34 c. [DnexTpoHHBIN pecype]: — Pexum mocryna:
https://edu.tusur.ru/publications/2071.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

I[JISI MpOBCACHUA 3aHATUH JICKOUOHHOT'O TUIIA, I'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHHfI,
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TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebHnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs MPOBEJCHHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUIyaNbHBIX KOHCyNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TprOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [lomenienue ans XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas naboparopusi: ydeOHast ayJUTOPUS ISl IPOBECHUS 3aHITUU Ja00OpaTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 111 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

- Yuebubiii crenn "Onruka" - 2 mrt.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'eneparop I'5-54;

- 'enepatop dpynkuuonansubiii AKTAKOM AHP-3121;

- Myastumetp: DT 0205A, S-Line DT-830B;

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopnsie cTeH bl "DnekTpoonTraeckuit a¢pdext" - 2 mrT., "Pa3oBeiid mopTpeT' - 2 MmIT.;

- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanrie UMEIOIIErocss 000pyA0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
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- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§i2§;;i;iﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 Beenenue IIKP-14 3auér IIepeyens BOnpoCcoB 11t
3aueTa
IIpaxTHueckoe TeMbl NpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
2 ®ynnameHTanbHble acnekTsl U [ [IKP-14 3auér IIepeyens BOonpocoB 11t
OCHOBHBIE (D (PeKThI 3adera
oropedpakTHBHON 1 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
HEJIMHEWHOMN ONTUKU 3aj1aHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3alaHNUN
3 I'enepanus BTOpoOi IIKP-14, IIKP-12 |3auér IIepeuyens BonpocoB 11t
ONTUYECKON FrapMOHUKH 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
[TpakTueckoe Tembl IpaKTUUECKUX 3aJaHUN
3aJjaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
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4 ®oropedpaxruBnsblii d3pdext |ITKP-14, ITKP-12 |3auér [lepeuenp BonpocoB Jyist

U TMHaMHA4ecKas rojorpadus 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHNe
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 TexHudeckue NpUIIOKECHUS [TKP-12, IIKP-14 |3auér Ilepeuenb BOIIPOCOB IJ1st
dboTopedpakTUBHOI 1 3a4era
HEJIMHCHHOH ONTHKH TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. HenuneitHo-ontuuyeckue 3¢ pekTsl 00HApYKUBAIOTCS 11O ...
a) BJIMSHUIO HHTEHCUBHOCTH CBETOBOTO IOJISI HA XapaKTep ONTHUYECKHUX SBJICHUM
0) BIMSHUIO JJIMHBI BOJIHBI CBETa Ha MOKAa3aTeNb PEJIOMIICHHUS ONTHYECKUX MaTepUalioB
B) BIIMSIHMIO MOJISIPU3AlMM CBETA HAa ONTHYECKOE MOTJIONICHHE B ONTUYECKUX MaTepraliax
T') BIUSHUIO CTENIEHH MOHOXPOMAaTUYHOCTH CBETA HAa KOHTPACT UHTEPHEPEHIIMOHHON KapTHHBI
2. ®otopedpakTuBHBIN 3 (DEKT 3aKTr04aeTcs ...
a) B U3MEHEeHHH K03 (uiiveHTa NOorIoMIeHNs TPO3payHbIX MaTEPHAIOB O] IEHCTBUEM CBETa
0) B M3BMEHEHUH TOKa3aTells PEeIOMIICHHUS] TPO3PAYHbIX MaTEPHUAJIOB MO/ IEHCTBUEM CBETA
B) B U3MEHEHUHU KOA(PuLIMEeHTa OTpaKeHHSI OT HEMPO3PauyHbIX MaTEepUaIOB O] JAeiicCTBUEM
cBeTa
T') B 3aBUCUMOCTH TIOKa3aTelIs IPEIOMIICHUS] ONTUYECKUX MaTepHaJIOB OT MOJISIPU3ALUU CBETA
3. ®otopedpakTUBHBIN IPHEKT B AIEKTPOONTHUECKUX KpUCTaIITIaX 00yCIIOBIEH
a) repepacnpeielieHueM 3aps/ioB M0 Ae(EKTHBIM [IEHTpaM MPU HEOJHOPOJHOM OCBELIEHUU U
KBaJIpaTUYHBIM 3JIEKTPOONTUYECKUM 3PPEKTOM
0) GOoTOMHAYLIIMPOBAHHBIM APEHPOM HOHOB IPHU HEOJHOPOIHOM OCBEIIEHUH U (HOTOYIPYTUM
s dexTom
B) U3MEHEHUEM TeMIEepaTyphbl KpUCTAJa MPU HEOJHOPOJIHOM OCBEIIEHUU U TEPMOYNPYTUMHU
HaANPSDKEHUSMU
) nepepacnpeesieHueM 3aps/ioB 1o Ae(EeKTHbIM EHTpaM MpU HEOJHOPOIHOM OCBEIICHUH U
JTUHEWHBIM JIEKTPOONTHYECKUM d(hPeKToM
4. YcnoBueM NpOSBIEHUS ONTHYECKON HEJIWHEWHOCTH CpeIbl SBISETCS 3aBUCHUMOCTH
OTHOCUTEIBHOU TUAJIEKTPUUYECKON MPOHUIIAEMOCTH MaTepHaia OT:
a) HaIps>KEHHOCTH CBETOBOTO MOJIS
0) JUTMHBI BOJTHBI CBETA
B) TOJISIPU3AIIMH CBETOBOTO M3JIyYECHHUS
') Ha4aJIbHOH (pa3bl CBETOBOI BOJIHBI
5. CamodoKycHpOBKa CBETOBOTO MTy4Ka MTPOUCXONT B CpEaE, TIE ...
a) GOTOMHAYLIMPOBAHHBIE BO3MYILIEHHUS [TOKA3aTeNsl MPETOMIICHUS UMEIOT OTPULIATEIbHBINA 3HAK
Y TI0 a0COIOTHOW BEJMUMHE YBEJIMYMBAIOTCS C MHTEHCUBHOCTBIO CBETA
0) hoToMHaYIMPOBaHHBIE BO3MYIIICHUS ITOKa3aTeNsl MPETOMIICHUS UMEIOT OTPULIATEIbHBIN 3HAK
Y 110 a0COTIOTHOW BEJIMYKMHE YMEHBIIAIOTCSI C MHTEHCUBHOCTBIO CBETA
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B) (GOTOMHAYLHPOBAHHBIE BO3MYIICHHUS MOKa3aTesl MPEIOMIICHUS] UMEIOT MOJ0KHUTEIbHbIN
3HaK U YBEJIMYUBAIOTCSA C UHTEHCUBHOCTBIO CBETA
I') IOKa3aTesb NPeIOMIICHHS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO Iy4Ka

6. Ilon meiicTBUEM CBETa B AJIEKTPOONTHYCCKOM KPHUCTAJUIC HAOIMIOJAETC N3MEHEHUE TTOKa3aTels
MpeaoMIIEHUS. ITO:
a) ¢potopedpakTUBHBIN dPdeKT
0) nmupodneKTpudecKkuii 3P ekt
B) UCKIIIOUHUTEIILHO KBaIpAaTUUHBIN dJ1eKTpoonTuueckuii apdext Keppa
T') HCKJITIOYUTENBHO MbE303JICKTPUUECKHi dPheKT

7. DnekrpoonTuueckuii 3pdexT 00ycaoBieH N3MEHEHUEM MTOKa3aTels MPETOMIICHUS KpUCTalia
a) Mo IeHCTBUEM CBETOBOI'O MOJIs
0) 1oy 1eCTBUEM CO3aBA€MbIX B HEM YIIPYTUX Je(POopMaIiHii
B) O] IEUCTBHUEM TEeMIIEPaTypHOTO OIS
T) 0J JEHCTBUEM 3JIEKTPUYECKOTO MO

8. MoutHoCTh BTOPOI TApMOHUKH MPU Majioi 3P PeKTUBHOCTH MPEe0Opa30BaHUS YBEITHUUBACTCS
a) MPSAIMO MPOMOPLMOHANBHO KBAPaTy AJUHBI B3aUMOCHCTBUS
0) 00paTHO MPOMOPIIMOHATILHO KBAAPATy IJIWHBI B3aUMOICHCTBHS
B) IPSMO MPONOPIUOHATIBHO JUIMHE B3aUMOCHCTBHS
r') 00paTHO MPOMOPIMOHAIBHO JUTMHE B3aUMOJICHCTBUS

9. CamonedoKycCHUpOBKH CBETOBOIO ITyYKa MPOUCXOIUT B Cpefe, IIe ...
a) GOTOMHAYLIMPOBAHHBIE BO3MYILIEHHUS [TOKA3aTeNsl IPETOMIICHUS UMEIOT OTPULIATEIbHBINA 3HAK
Y 110 a0COTIOTHOW BEJMYMHE YBEJIMYMBAIOTCS C MHTEHCUBHOCTBIO CBETA
0) hoToMHaYLIMPOBaHHBIE BO3MYIIICHUS ITOKA3aTeNs MPETOMIICHUS UMEIOT OTPULIATEIbHBIN 3HAK
U 10 a0COTIOTHON BEJIMYKMHE YMEHBIIAIOTCS C MHTEHCUBHOCTBIO CBETA
B) (GOTOMHAYLHPOBAHHbIE BO3MYIICHHUS MOKa3aTeNsl MPEIOMIICHUS] UMEIOT MOJ0KHUTEIbHbIN
3HaK U YBEJIMYUBAIOTCSA C UHTEHCUBHOCTBIO CBETA
I') IOKa3aTesb NPeIOMIICHHS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO Iy4Ka

10. JInuHON KOTEpEHTHOCTH IS T€Hepaluu BTOPOU TapMOHUKH HA3BIBAETCS PACCTOSHUE

B3aMMOJICHCTBUS, IPU KOTOPOM:
a) MOILIHOCTb NaHHOW FapMOHUKM YBEJIWUMBAETCS OT HYJS JO MEPBOTO MAaKCUMaJbHOTO
3HAYEHUS
0) MOIIIHOCTh JaHHOW TAPMOHMKH YBEITUUYUBACTCS JTUHEHHO
B) MOIIHOCTh JAHHOM TapMOHUKH YBEJIMUMUBAETCS KBaIPATHUHO
') MOIIIHOCTh IaHHOM rapMOHUKHU JOCTUTAET NEPBOIO MUHUMYMa

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

JIvHelHas 1 HeJIMHENHAs MOJIIpU3aLUsl CPEIbl
Judpakuus ceera Ha 00BEeMHBIX (PAa30BBIX OJOrpaMMax
YpaBHEHMS CBSI3aHHBIX BOJIH
30HHBIE MOJIETIH TIepepacIpeieieHus 3apsaaa B poTopedpakTHBHBIX KpUCTaIaxX
I"'eneparyst BTOpOli TapMOHMKY B YCIOBHSIX UCTOLIEHMSI BOJIHBI HAKAYKU
®opmupoBanue GoTopedpakTUBHBIX JUHAMUYECKUX FOJIOTPaMM
Camonudpakuus CBETOBBIX BOJH Ha JUHAMUYECKHX TojiorpamMmax B (GoTtopedpakTUBHBIX
KpucTajljgax
8. AnantuBHas uMHTEepdEepoMeTpUs C UCIOIb30BAaHUEM IUHAMHYECKUX (OTOpEePpPaKTHUBHBIX
roJIorpaMM
9. T'enepanus BTOpoil rapMoHuKU. Da30BbINi CUHXPOHU3M IIPU I'€HEPALIUH BTOPOI TapMOHUKH
10. KBa3ucuHXpOHHOE B3aUMOJIEHCTBHE B IEPUOANUECKUX HEIMHENHBIX CTPYKTYypax

ARl e

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

CBeTOBbIC BOJIHBI B AHM30TPONHBIX cpenax. JInHelHas u HeJTMHEeHAs MOJsIpr3alus Cpeibl

@®a30BbIil CHHXPOHU3M IMPU T'€HEPALHU BTOPOH TapMOHUKU B OJHOOCHBIX U JBYOCHBIX

KpucTayyax. ['enepanus BTOpoil TapMOHUKH B YCJIOBUSAX HCTOIICHUS BOJHBI HAKAUKU

3. MexaHu3Mbl MOJYJISIMU ONTHUYECKUX CBOMCTB (GOTOpePpaKTHUBHBIX KPHUCTAJIOB
JUHAMUYeCKUMU ronorpammamu. [udpaxuus cBeta Ha 00beMHBIX (a30BBIX TOJIOrpamMMax.
VYpaBHEHHUSI CBSI3aHHBIX BOJIH

4. 3oHHBIE MOJENHM HepepacnpeneaeHus 3apana B ¢oTopedpakTUBHBIX KpHUCTaJJIax.

N —
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®opmupoBanue GoropePpakTUBHBIX JUHAMHUUYECKHUX TOJIOrpaMM
5. Camoaudpakius CBETOBBIX BOJH Ha JUHAMUYECKUX rojorpammax B (oTtopedpakTHUBHBIX
KpHUCTaJlIax

9.1.4. Tembl 1a00paTOPHBIX padoOT

1. ®a30BbIil CHHXPOHHU3M IPU T€HEPALUU BTOPOU TAPMOHUKH Ja3epPHOTO U3TyUEHHs B OJJHOOCHBIX
KpHCTaiax
2. Ompenenenne 3¢ ¢eKTUBHOrO K03 PuiineHTa ABYXIy4KOBOTO YCHICHHS

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJsipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabmwmie 9.2.

Tabnunma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIpOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHANBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue MMCTaHIMOHHBIX TECTOB, [IpenmyiiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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