MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HETYLDYP e rop oyt
5 UNIVERSITY ITpopekTop no yueGHOM paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms
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2 [TpakTrueckue 3aHITHS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 8 8 4acoB
4 Bcero aynuTopHbIX 3aHATHN 40 40 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 16 16 4acoB
6 CamocrosrenbHas paboTta 32 32 4acoB
7 Bcero (6e3 sx3ameHna) 72 72 JacoB
8 OO01mast Tpy10eMKOCTh 72 72 9acoB
2.0 2.0 3.E
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 1 ot « 15 » 5 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 11.04.04 DnekTpoHnKa 1 HAHOSJIEKTPOHUKA, yTBepKAeHHOTO 30 okTs0pst 2014 Toma, paccMoTpeHa 1

YTBEPXKACHA Ha 3aceqaHnu Kapempsl «_ » 20 roxma, mpotokon No
Pazpabotunku:
3aBenyrommii kagenpoit kad. D11 C. M. llangapos
npodeccop kad. D11 JI. H. Opnukos

3aBenyroumii o0ecnieunBaromeit kad.
MUTYC P. 3. Xadwuzor

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexan ®b E. M. JlaBrii0Ba
3aBenyromnuii BeITycKaroIen kag.

MUTYC P. 3. Xadwuzor
DKCIepr:

noueHt kap. KUBSBC A. A. Kones
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
1eJIb TPEToJaBaHus JUCIUTUIMHBI COCTOUT B MPUOOPETCHUN MAaruCTpaHTaMH IyOOKHX W COBpE-
MEHHBIX 3HAHHUN MO (PU3NYECKUM OCHOBAM HEIMHEWHON ONTHKH U MO MPUHIIMIIAM UCTIOIh30BAHMS HEJIH-
HEWHO-ONTUYECKUX SBJICHUN B KBAHTOBOM M ONTHYECKOMN 3JIEKTPOHUKE.

1.2. 3amaum AMCHUIIIMHBI

— — W3yYEHHE OCHOBHBIX 3aKOHOB M COOTHOIICHHH, HEOOXOAMMBIX I onucanus poropedpak-
THUBHBIX W HETMHEHHO-ONITHYECKHUX SBIICHUM;

— — U3yYCHHE OCHOBHBIX MOHATHH, 3aKOHOB U COOTHOIICHUN, HEOOXOMUMBIX ISl ONTUCAHUS SIB-
JICHUH caMOBO3AeHcTBUA B (POTOpehPaKTUBHBIX KPUCTATIIAX;

— — pacHIMpeHHe W yrIyOJieHWe 3HAHUW KPHUCTAJIOONTUKH, DJIEKTPOONTHUYECKUX, aKyCTOOITH -
YEeCKUX, MArHUTOONITUYECKUX 3D (PEKTOB, GU3NIECKUX MEXAaHU3MOB HEJTMHEHHO-ONTUYECKUX SBICHUH,

—  YCJIOBHMH MX OCYIIECTBJICHHS B PEATbHBIX CPEax;

—  — B PacCKpBITUHU IPHUHIIUIIOB JAECKPHUIIIINN, MATEMATHUYECKOTO MOICTTUPOBAHMS U aHATN3a HEJIH -
HEHHO-ONTUYECKUX SIBIICHUH, a TaKKe CIOCOO0B UX MCIOIb30BaHMS B MPUOOpAaxX KBAHTOBOW M ONTHYE-
CKOM AJIEKTPOHUKE.

2. MecTo mucuuiiiuebl B cTpykrype OITOII
Hucuuminna «PotopedpaktiuBHas U HenuHeiHas ontukay (b1.B.OJ1.7.1) otHocutcs k Omoky 1
(BapuaTHBHAs YacTh).
[Tocnenyromumu AUCHUIIMHAMU SBISIOTCS: 3allMTa BBIMTYCKHOW KBAIM(UKAIIMOHHON paloTHI,
BKJIIOYasi TIOATOTOBKY K IPOLEAYpe 3alUTHI U Mpoueaypy 3amuTel, HayuHo-uccnenosarensckas padbora

(paccpen.).

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tporecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

- IIK-3 roTOBHOCTBHIO OCBauBAaTh OPUHOUIIBEI TIJIAHUPOBAHUA W MCTOJbI aBTOMAaTU3allUH DKCIIC-
pPUMEHTa Ha OCHOBE MH(OPMAIMOHHO-U3MEPUTEIHHBIX KOMILJIEKCOB KaK CPEJICTBA MOBBIIIECHUS TOYHOCTH
N CHUXKCHUA 3aTpaT Ha €ro NpoBCACHUC, OBJIA/ICBATL HABbIKAMU I/ISMepeHI/Iﬁ B pCaJIbHOM BPCMCHU;

— TIK-5 cnocoOHOCTBIO JieiaTh HAyYHO-OOOCHOBAHHBIC BBIBOJBI IO PE3yJbTaTaM TEOpETHYE-
CKUX U SKCIICPUMCHTAJIbHBIX HCCHGHOBaHHﬁ, AaBaTb PCKOMCHAAIIUN IO COBCPUHICHCTBOBAHUIO yCTpOfICTB
U CHCTEM, TOTOBUTH Hay4dHbIE MyOIMKAIIMK U 3aBKU HA U300pETEHUS;

B PE3YIbTATC UBYUCHUS JUCHUIIIMHBI CTYJACHT OOJI?KCH:

— 3HATh OCHOBBI KPUCTAJUIOONTUKH, IPUPOAY IEKTPOONTUUECKUX, MATHUTOONTUYECKUX, ITbE-
300nTUYECKUX 3(P(HEKTOB B aHU3OTPOIIHBIX CPEAaX; MEXaHU3MbI MAPAMETPUYECKOr0 U KOMOMHAIIMOHHOTO
B33,I/IMOI[€I>1CTBI/I$I CBCTOBbIX BOJIH, a TaKXC CaMOBOBHGﬁCTBHH CBCTOBLIX ITYYKOB; YCJIOBHA I'CHCPAlIUU OII-
TUYECKUX FTAPMOHHUK U JIPYTUX HEJIMHENHO-ONTUYECKUX SBJICHUN

- YMETb OCYHICCTBIIATH CHCTGMHBIﬁ, MOIICJIBHBIFI u 3KCHepI/IMeHTaHBHO-MeTOI[I/I‘-IGCKI/Iﬁ II10X0-
JIbl K HEJTMHEHHO-ONTUYECKUM SIBJICHUSIM, IPOBOJAUTH OLICHKY I'PaHUL IPUMEHUMOCTH HEITUHEHHBIX MOJIE-
nen

— BJIaJieThb HAaBbIKAMU OMHCAHMS ONTUKO-(QU3UYECKUX MPOIECCOB B HEMMHEHHBIX M30TPOIHBIX
Y aHU30TPOMHBIX CPENlax, BKIIOYasi HECTAllMOHAPHBIE U HEOJHOPOIHBIE, ONIEPUPOBAHMS C UX MaTeMaTuye -
CKUMH MOJCIISIMU; U3YUCHUA HEJIMHENHO-OIITUYECKUX SBJICHHUU C HCJIIBKO BBIACHCHHA WX 3aKOHOMCPHO-
CTeil, a TaKk)Ke MPUMEHEHHs B MPUOOpaxX KBAHTOBOW AJIEKTPOHUKH, ONTOAIEKTPOHUKH, ONTOMH(OPMATUKI

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B TalOuu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 40 40
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Jlexknnn 16 16
[IpakTueckue 3aHATHS 16 16
JlaGopatopHble pabOThI 8 8

W3 Hux B uHTEpakTUBHON (hopme 16 16
CamocTosiTenbpHas paboTa (Bcero) 32 32
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8

[TpopaboTka JIEKITMOHHOTO MaTepuaia 5 5

IToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 19 19
Bcero (0e3 ax3amena) 72 72
OO6m1ast TpyI0€MKOCTh 4 72 72
3aueTHble EquHuIb 2.0 2.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= % £
= E | ¢
® S s
5 s & m s 2=
S © o S S5 S 3
2 2 = g 3 s 2
E' = w0 ¥a) T > 15}
HazBanus pa3aeiioB JUCHUIIINHBI 5 g a 5 o D % 5
= 5 = & 50 2 E
= s e R 2 S 3
i 2 o © e =
< o] S
SEE 5
@)
2 ceMecTp
1 Benenue 2 0 0 3 5 [1K-3, IIK-5
2 ®yHaaMeHTaJIbHbIE aCIIEKThI M1 OCHOB- 4 4 7 17 I1K-3, IIK-5
Hble 3¢ dekThl poTopedpakTUBHON U He-
JIMHEWUHOW ONTHKHU
3 T'enepanusi BTOpO ONITUYECKOM TrapMo- 4 4 2 7 17  |IIK-3, I1IK-5
HUKHA
4 ®oropedpakTUBHBIN Y3PHEKT U TUHA- 4 6 2 9 21 | IIK-3, IIK-5
MHUecKas Tojorpadpus
5 TexHuueckue MpUIOKeHus: hoTope- 2 2 2 6 12 |TIK-3, [IK-5
(bpaKkTUBHON U HETMHEHHOUN ONTUKHU
Hroro 3a cemectp 16 16 8 32 72
Hroro 16 16 8 32 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

2 ceMecTp

1 Beenenune

Lenb u comeprkaHme Kypca, ero CBsi3b C
APYIrUMHU JUCHUIUIMHAMH, OCHOBHAA U
JOTIOJTHHUTENbHAS JInTepaTypa. Mcropusi-
OTKPBITHSI HEJIMHEHHO-ONITHYECKUX -
(dhexToB u sBieHUs GoTopedpakiuu

[\

Hroro

I1K-3, TIK-

2 dyHaaMeHTaIbHbIC ACTIEKTHI U
OCHOBHBIE () (HeKThI
(dotopedpakTHBHOI 1 HETHMHEHHOMN
OTITUKHU

Henunelinasa nonsipuzanus cpenbl Ipu
MT'HOBEHHOM OTKJIHKE. OOMIHIA ITOIX0]T KO-
MUCAHUIO HEMMHEWHBIX Y3PPEKTOB. DIeK-
TPOMAarHUTHAS TEOPHUS HEIIMHEHHBIX (-
¢dekToB BTOporo nopsiaka. ['eneparus-
BOJIH CYyMMapHOM ¥ Pa3HOCTHOM 4aCTOTHI-
MIpU KOJUIMHEapHOM B3aumojiercteun. Ka-
YECTBEHHOE OMMMCAHNE OCHOBHBIX A (Dek-
TOB IUHaMU4ecKkou ronorpaduu. Murep-
(epeHIHS CBETOBBIX ITYYKOB, OCHOBHBI-
edusnueckue mpoueccol npu GopMupoBa-
HUU TUHAMUAYECKHUX TrOJI0TpamMM, OCHOB-
HbI€ 3((HEKThI TMHAMUYECKON ToJorpa-

¢bun

Htoro

I1K-3, TIK-

3 I'eHepaiusi BTOPOil ONTHYECKON
rapMOHUKU

I'enepanus Bropoi rapMoHuKu. Pazo-
BBICHUHXPOHU3M IIPU I€HEPALIMU BTOPOU
rapMOHUKH. [ eHepanus BTOpOil TapMOHH-
KUIIPU HATMIUH OOPATHOTO BO3/ICHCTBUSI.
KBazucnHxpoHHOE B3aMMOJICHCTBUE BIIe-
PUOINYECKUX HETMHENUHBIX CTPYKTYypax.
[lepnonnueckue 1OMEHHBIE CTPYKTYPHI B
CETHETOdJIEKTpHUKaxX. Metosl popmupo-
BAHMSI PETYJSIPHBIX JIOMEHHBIXCTPYKTYD.
BosiHOBOHAs reHepanust BTOpOM rapmo-
HUKH. ['eHepanus rapMOHUK HAllepUOIn-
YECKHUX JJOMEHHBIX CTPYKTYypax BONTHYE-
CKHMX BOJIHOBOZAX

Hroro

IIK-3, TIK-

4 dotopedpakTuBHBIN YPPEKT U
JMHaMHuecKas rojiorpagus

Mopenu 30HHOTO nepeHoca. CXeMblypoB-
HE, CHCTEMBI MaTepHaJIbHBIX ypaBHe-
Huil. AHanu3 poTopedpakTUBHOTO (-
(dexTa B MpHONMKEHUN MaJIbIX KOHTPAC-
TOB UHTEp(EpEeHINOHHON KapTuHbI. [ud-
(Gy3MOHHBIN 1 (HOTOTATEBAHUICCKUHN Me-

I1K-3, TIK-
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XaHU3MBI 3aricu GoTopedpakTHBHBIX IO-
norpamm. @opmupoBanue Goropedpak-
THUBHBIX TOJIOTPAMM B ITOCTOSHHOM M 3Ha-
KOIIEPEMEHHOM BHEIITHHX JJIEKTpUYe-
ckuxnomsix. CaMomugpakiys CBETOBBIX
BOJTHHA (hOTOpe(hPAKTUBHBIX TOJIOTPaM-
Max.YpaBHEHHS CBsI3aHHBIX BOJH. Camo-
nudpakius CBETOBBIX BOJH Ha (oTope-
(paKkTHBHOI pelIeTKe NP JIOKATHHOM
MHEJIOKAIBHOM THUTIaX HEJIMHEHHOTO OT-
KJIMKa

HUroro

5 Texnuueckue NpUI0KEHUS
(dhoTopedpakTUBHON U HETUHEHHOM
ONTUKHA

[TapameTpudeckoe ycuiaeHue U reuepa-
IUs1, BEIHY)KJICHHOE KOMOMHAIIMOHHOE-
paccesiHue CBETa M UX UCIOJIb30BAHUEB
cnekTpockonuu. CriocoObl 0OpamieHus -
BOJIHOBOTO (DpOHTA U peau3alvy ONTH-
YyecKoi OMCTaOMIBHOCTH M X TIPUMEHEe-
Hus.I'onorpadpuueckue cucTeMbl ONTHYE-
CKOM IaMsTH U pacrlio3HaBaHUs 00-
pa3oB.AanTUBHBIE rojorpapuuecKue
KOPPEISATOPBI U HHTEP(PEPOMETPHI HA
OCHOBe (poTopepaKTUBHBIX KPHCTAIIIOB

HUroro

2

I1K-3, TIK-

Hroro 3a cemectp

16

5.3. Paznennbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)

U 00ecrneunBaeMbIMHU (HOCJ’ICIIYIOIHI/IMI/I) AUCHUIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 - Paznenpl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBSI3H

HaumeHoBaHnue qUCHUIIINH

Ne pa3nenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO M3yYeHHUE 00ECIICUMBAIONINX 1
o0ecreunBaeMbIX JUCHIUTLIINH

1 2 3 4 5
[Tocnenyromue TUCIUIIITUHBL
1 3ammra BEIMYCKHON KBaMU(MUKAIMOHHON
paboThI, BKITIOYAs TIOJTOTOBKY K MPOIEAYPe + + + + +
3aIIUTHI U TPOLEAYPY 3aIUThI
2 Ha};‘lHO-I/ICCJ'ICJIOBaTGHI)CKaSI pabora (pac- . . . . .
cpen.

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX IIPH U3YYEeHHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIIOB 3aHATHA

MpeJcTaBiIeHo B Tabmumie 5.4

Ta6muma 5.4 — CooTBETCTBHE KOMIIETCHIIMH W BUJOB 3aHITHH, (POPMHUPYEMBIX TIPU W3YYEHHUH TUCIIHTLIH -

HbI

Bunwl 3ansatuit

(I)OpMLI KOHTPOJIA
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[1K-3 + + + + KoHcriekT caMOIToITOTOBKH,
Otuet no naboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
OT4eT no NpaKTUYECKOMY
3aHITHIO
I1IK-5 + + + + KoHcriekT caMOoIToATOTOBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,
OTyer 1o NpakTUYECKOMY
3aHITHUIO

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs
TexHOMOTrUM MHTEPAKTUBHOTO OOYYEHHUS MPH pa3HbIX (OopMax 3aHATUH B 4acax MpPUBEICHBI B Ta-

omune 6.1
Tabmuma 6.1 — TeXHOJIOTHH HHTEPAKTHBHOTO O0YUICHMsI PU pa3HBIX (opMax 3aHATHI B yacax
HNutepakt
HNurepakTuBHBIC WNHTepakTuBHBIE
Metonabt UBHEIE Bcero
MPAKTHUYECKHE 3aHATHS | J1a00paTOpHbIE 3aHATHUS
JICKITUU
2 cemectp
[Ipe3enTtanuu ¢ 8 8
HCIIONb30BAaHUEM
CJIaIOB ¢ 00CYKICHHEM
Pabota B xomane 6 2 8
Hroro 3a cemectp: 6 2 8 16
Hroro 6 2 8 16
7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopatopHbix paboT npuBeaeHo B Tabmiuie 7.1.
Tabmuma 7. 1 — HaumenoBanue 1abopaTopHbIX padoT
3 =
3 =
0
= >~ 0
Ha3Banus pa3aenon HaunmenoBanwue mabopaTtopHbIX padoT zF &5
o S E
S g =
2 o 2
= S
2 cemectp
2 dynaaMeHTaIbHbIE aCTICKThI U Omnpenenenue 3¢ pexTuBHOTO KO3PPUIHN- 2 ITK-3, TTK-
OCHOBHBIE 3(h(HeKThI €HTa JIBYXITy4YKOBOI'O YCHUJICHUS 5
(dhoTopedpakTUBHOM U HETUHEHHOM Vroro 2
OIITUKH
3 T'enepanusi BTOpO ONTHUYECKON @Da30BbIi CHHXPOHU3M IIPHU I'€HEPALINU 2 [IK-3, TIK-
TapMOHHKH BTOPOI TAPMOHUKH JIA3€PHOTO M3TyUCHHU- 5
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B OAHOOCHBIX KpUCTaJlJIaX

HUroro

4 ®oropedpakTuBHBIN 3PPexT u
TUHaMHuYecKas rojorpadus

HCCJ’ICI{OB&HI/IC JAUHAMHWKU OBYXITYYKOBO-
Tro BSaI/IMOHeI\/’ICTBI/Iﬂ Ha JUHaAMHUYCCKHXO-
TPAKATCIIbHBIX I'OJIOTPpaMMax B KpUCTAJI-
JJaX CHJIJICHUTOB

Hroro

IIK-3, TIK-

5 Texnuyeckue NpUIOKEHUS
(doropedpakTHBHON 1 HETHHEHHON
ONITUKHU

HccnenoBanne aMIUITUTYTHON XapaKTepH-
CTHKH Q/IAITUBHOTO TOJI0TpaduIecKoro-
uHTepdepomeTpa B MIHUPOKOM TUHAMHUYE-
CKOM /IMaIia30He

Htoro

I1K-3, TIK-

Hroro 3a cemectp

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HameHoBaHUe MPaKTUYECKUX 3aHATHI (CEMUHAPOB)

HaszBanus paznenon

HanmeHoBaHUE MPaKTUUECKUX 3aHATHI
(cemunHapoB)

TpyoeMKOCTb,

9

dopmupyembie
KOMIIETEHIIUN

2 cemectp

2 OyHIaMEHTAJIbHBIE aCIIEKTHI U
OCHOBHBIE 3()(HEKThI
(dhoTopedpakTUBHON U HETUHEHHOM
ONTHUKHU

CBeTOBBIE BOJHBI B @aHU30TPOITHBIX Cpe-
nax. JInnenHas 1 HeMMHEWHAas NoJsIpu3a-
LU CPebl

\S]

MexaHU3MbI MOIYJISALIUN ONTHYECKUX -
CBOHCTB (pOoTOpe(hPaKTUBHBIX KPUCTATI-
JOBJMHAMUYECKHMH TojlorpaMmami. J{u-
¢bpaxius cBeTa Ha 00BEMHBIX (Pa30BBIX-
rojgorpammax. YpaBHEHHUsI CBSI3aHHbI-
XBOJTH

HUroro

TK-3, TIK-

3 I'eneparust BTOpOI ONTUYECKON
TrapMOHUKHU

@®a30BbII CUHXPOHU3M IIpU T'€HEPALIUKB-
TOPOM TapMOHUKHU B OJHOOCHBIX U JIBY-
OCHBIX KpucTraiax. ['enepanys BTOpoui-
TapMOHMKH B YCJIIOBUAX MCTOILECHHUS BOJI-
Hbl HAaKa4KH1

HUroro

IK-3, TIK-

4 ®oropedpakTuBHBIN 3P PexT u
JMHAMHYecKas Tojorpadus

30HHBIE MOJIENH NIEpepACIPECIICHHs 3a-

psna B poTopeppakTUBHBIX KpUCTAJIIAX.-
®opmupoBanue GoTopePppakTUBHBIX TU-

HaMHMYECKUX TOJIOTPaMM

Camonupakiivst CBETOBBIX BOJH Ha JIH-
HaAMHYECKUX ToJIorpaMMax B (hoTope-
(paKTHUBHBIX KPHCTAIITAX

Hroro

TK-3, TTK-
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5 Texnuyeckue NpUI0KEHUS
(doropepakTHBHON 1 HETHHEHHON

OIITUKH

AnantuBHast UHTEPPEPOMETPHS C HC-
MOJIb30BaHUEM JIMHAMUYIECKUX oTope- 5
(paKTUBHBIX TOJIOTPAMM

2 I1K-3, TIK-

HUroro

Hroro 3a cemectp

16

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmme 9.1.
Tabmuua 9.1 - Bunbl caMmocToATeIbHON padOThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIETSHIIMH
5 @]
= z £
2 = =
o e o T
Buasl camocrositensHON & > O
HazBanus pa3nenos = = ®opMBI KOHTPOJIS
6 (] = O
paboTbl 4 s 2
= g =
& o 2
~ S
2 cemectp
1 Beenenne [ToaroroBka k mpakTuue- 2 TIK-3, KoHcnexT caMonoaroros-
CKHM 3aHSTUSAM, CEMHHa- IK-5 ku, Onpoc Ha 3aHATHUIX,
pam Otyet mo taboparopHOU
[IpopaboTka JIeKIIMOHHOTO 1 pabore, OT4eT no mpaxTH-
YECKOMY 3aHSITH
MaTepuana CCKoMYy 34 o
Hroro
2 ®yHIaMEeHTaJIbHbIE [ToaroroBka Kk mpakTuue- 2 TIK-3, KoHcmiexT caMoIIoaroros-
acCIIEKTHI ¥ OCHOBHEIC CKHM 3aHSITHSIM, CEMHHA- TIK-5 ku, Onpoc Ha 3aHATHSIX,
3¢ ekt pam Otuer no naboparopHoi
(i)OTope(ui)paIfTHBHon u TTOrOTORKA K TPAKTHYE- 2 pabote, OTYET MO MPAKTH-
HEJTMHEHWHOMN ONTUKHU CKIM 3aHSTHIM, CEMHHa- YECKOMY 3aHSITHIO
pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre OTYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro
3 T'enepanusi BTopoit [ToaroroBka k mpakTuue- 4 |IIK-3, Koncnekr camonoaroros-
ONTUYECKOW TAPMOHUKHN | CKAM 3aHSTHUSIM, CEMUHA- IIK-5 ku, Onpoc Ha 3aHATHSIX,
pam Otuer no 1abopaTopHOH
te, OTYET MO MpaKTh-
[IpopaboTka TeKIHOHHOTO 1 pabore, Or4er 1o npa
YECKOMY 3aHATH
Marepuaia CCKOMY 3 0
OdopmiteHre 0TIETOB 1O 2
JabopaToOpHBIM paboTam
Hrtoro 7
4 ®oropedpakTUBHBIN [ToaroroBka k mpakThye- 3 [1K-3, Koncnekr camonoaroron-
3¢ (deKT u TMHAMUYecKasi |CKUM 3aHSATHUSIM, CEMHHA- IK-5 ku, Onpoc Ha 3aHATHUIX,
rojorpadus pam Otyet mo taboparopHOU
[ToaroroBka k mpaxkTHye- 3 pabore, OT4eT no mpaxTH-

CKHUM 3aHSTHSM, CEMHHA-
pam

YECKOMY 3aHSTHIO
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[TpopaboTka JIEKITMOHHOTO 1
Matepuana
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
Utoro 9
5 TexHnueckue [ToaroroBka K npaxkTu4e- [IK-3, Koncnexr camonoaroros-
MIPUIIOKEHUS CKHMM 3aHSTUAM, CEMHUHA- [IK-5 ku, Onpoc Ha 3aHATHUX,
(dhoTopedpakTUBHON U pam Otyet no 1aboparopHOn
HEJIMHEMHON ONTUKU adore, OTYET MO MPAKTHU-
CIIMHCHHOM O [TpopaboTka JIEKIIMOHHOTO 1 pabore, Oter o mp
YECKOMY 3aHITH
MaTepuana cckoMy 3a 0
OdopMmieHre 0TYETOB T10 2
J1abopaTOpHBIM paboTam
Htoro 6
Hroro 3a cemectp 32
Hroro 32

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
KoncnexT camomoaroros- 3 3 3 9
KU
Omnpoc Ha 3aHATHAX 10 10 10 30
Otuer no naboparopHoit 10 20 21 51
pabote
OTt4er 1o NpaKTUIECKOMY 3 3 4 10
3aHATHIO
Hrtoro makcumyM 3a nepu- 26 36 38 100
on
Hapacraromum ntorom 26 62 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU peACTaBiIeH B Tabmume 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT 2
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl 0JJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 0OecreyeHre JUCHMIIMHbI

12.1. OcHoBHas JuTEpaTypa

1. ®ortopedpakTuBHbIE YPPEKTHl B UIEKTPOONTHUYECKUX KpHCTaiax : YuyeOHoe mocobue /
[[Tannapos B. M., Manaens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc]. - https://edu.tusur.ru/publications/1553

2.  OcHOBBI pU3nM4eCKON M KBaHTOBOH onTuku: YueOHoe nocodue / Hlanmapos B. M. - 2012. 197
c. [DnexTpoHHsIii pecypc]. - https://edu.tusur.ru/publications/750

3. Bgenenue B HenMHENHYIO onTHKY: YuyeOHoe nocodue / Hlanmapos C. M. - 2012. 41 c. [Onek-
TPOHHBIH pecypc]. - https://edu.tusur.ru/publications/2059

4. @oropedpakTiBHAs HEIUHEHHAs oNTUKA : yueOHOoe MeToauueckoe rmocodue / C. M. llanna-
pos, H. 1. Bypumos ; deaepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHUIl rocy1apCTBEHHBIH YHUBEPCH -
TET CUCTEM YIpaBJieHUs U paauodiekTpoHuku, Kadenpa snexrponnsix npudopos. - Tomck : TYCVYP,
2007. - 39 ¢ (manuune B 6ubmmoreke TYCVYP - 75 3k3.)

5. @a30BbIil CUHXPOHU3M IMPHU I€HEpalMd BTOPON T'apMOHUKH JIA3€PHOIO H3IIYy4EHUS B OJHO-
OCHBIX KpUcTa/U1ax : MeTtonuueckue ykazaHus K abopatopnoii padore / lllannapos C. M., boponun M.
B. -2012. 21 c. [DnextponHsiii pecypc]. - https://edu.tusur.ru/publications/1893

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Omroanexrponuka : [lep. ¢ dp. / 3. Posenmep, b. Buntep ; pen. nep. O. H. Epmakos. - M. :
Texnocdepa, 2006. - 588[4] c. : un. - (Mup anekrponuku ; VII - 04). - ISBN 5-94836-031-8 (Haymmuue B
oubmoteke TYCYP - 40 5k3.)

2. BzauMopelcTBUE CBETOBBIX BOJH Ha OTpakaTeIbHBIX TONOrpapuuecKuX perieTkax B Kyouue-
ckux QoTtopedpakTUBHBIX KpucTayuiax : coopuuk crarei / E. FO. Arees [u np.] ; pen.: C. M. Illangapos,
A. JI. Tonctuk ; @enepalibHOE areHTCTBO MO0 00pa30BaHMI0, TOMCKHN rOCYIapCTBEHHBIN YHUBEPCUTET CH-
CTEM YMPABJICHUS U paanodieKTpoHuKH. - Tomck : TYCVYP, 2007. - 99[1] c. : un. - (IlpuopurerHsie HaIU-
OHaJIbHBIC MPOEKThI. OOpa3zoBanue). - bubmuorp. B koHie cT. - ISBN 978-5-86889-464-0 (Hanuuue B 610 -
muoteke TYCVYP - 82 3k3.)

3. Onmnroanexrponuka : Ilep. ¢ ¢p. / 3. Pozenmep, b. Buntep ; pen. nep. O. H. Epmaxkos. - M. :
Texnocdepa, 2006. - 588[4] c. : un. - (Mup snexkrponukd ; VII - 04). - ISBN 5-94836-031-8 (manuune B
oubmmoreke TYCVYP - 35 9k3.)

4. ®ororanpBaHnYecKuid 3P PEeKT B cpenax 0e3 HeHTpa CHMMETPUU U POJICTBEHHBIC sBieHHs / b.
H. Crypman, B. M. ®punkus. - M. : Hayka, 1992. - 208 c. : un. - bubmuorp.: c¢. 197-208. - ISBN 5-02-
014707-9 (nanmuue B 6ubmmorexke TYCYP - 12 3k3.)

5. CnpaBoYHHK TIO jla3zepaM : B 2 T.. Mep. € aHIVL. ¢ U3M. U joIL. / pena. nep. A. M. IIpoxopos. -
M. : CoBerckoe paauo, 1978 - . T. 1 / H. B. Kapnos [u ap.]. - M. : Coerckoe panuo, 1978. - 503[1] c (na-
nuyne B onbmmoreke TYCVYP - 6 2k3.)
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12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Merompl TUHAMUYECKOH roiorpadun: MeToandeckie yka3aHus K MPaKTUISCKUM 3aHITHAM U
o camoctosTensHoi padote / [lImakos C. C., [llangapos C. M. - 2012. 37 c. [DnekTpoHHBIN pecypc]. -
https://edu.tusur.ru/publications/1110

2. KorepenTHas u HenUHEWHas oNTUKA: MeToanYeCKUe YKa3aHUs 110 MPAKTHUECKUM 3aHATHIAM U
camocrositennbHOM  pabore / Iammapor C. M. - 2012. 34 c. [DOnektpoHHBIM pecypc]. -
https://edu.tusur.ru/publications/2071

3. OcHOBBI (U3UYECKOW M KBAHTOBOW ONTUKU: YUeOHO-METOAMUYECKOE MOCOOHE MO MpaKTHye-
CKUM 3aHSTHSM U CaMOCTOATENIbHOM pabote miist cTyneHToB crenuansHoctu 210401.65 / [anaapos B.
M. - 2013. 57 c. [DnexTponHsIil pecypc]. - https://edu.tusur.ru/publications/2888

4. Ompenenenue 3¢hhekTuBHOr0 K03 UIMEHTa ABYXITYYKOBOTO YCHICHHS: MeToAnYeCKHe yKa-
3aHud K jaboparopHbiM pabortam / IlImakoB C. C., HlangapoB C. M. - 2012. 17 c. [DnekTpoHHbIil pe-
cypc]. - https://edu.tusur.ru/publications/1501

5. HccnemoBanne TUHAMUKH JBYXITYYKOBOTO B3aWMOCWCTBUS HA JWHAMHUYECKUX OTPaKaTellb-
HBIX TOJIOrpaMMax B KpHCTaJlIaX CHJIJICHUTOB: MeTonnueckue yka3zaHus K JJabopaTopHoil paboTe /Ui Ma-
ructpoB 1o HampasieHuio 12.04.03 «Dortonuka u onrounpopmarukay / [llmakos C. C., [lanmapos C. M.
- 2015. 22 c. [OnexTpoHHBIH pecypc]. - https://edu.tusur.ru/publications/5961

6. HccnenoBanue aMIUTUTYJHOUW XapaKTEPUCTHKU aJaNTHBHOTO Tosiorpadudeckoro uurepdepo-
MeTpa B IIMPOKOM TMHAMHYECKOM Jluana3oHe : MeToanueckue ykazaHus K JjabopatopHoii padore / [1Ima-
koB C. C., [llanmapos C. M. - 2012. 16 c. [DnexkrponnsIii pecypc]. - https://edu.tusur.ru/publications/1765

12.3.2 YuyeOHO-MeTOAMYECKHE TIOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMM 3/10POBbSI

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00yJaromumxcs
U3 YHCJIa MHBAIMAOB MPEAOCTABISIOTCS B (popMax, aJalTUPOBAHHBIX K OTPAaHMYCHUSAM UX 30POBBS U
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JI71s1 JIMI ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBbI U TpedyeMoe
NMporpaMMHoe odecrneyeHue
1. OOpazoBarenbHBIN IOPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHbI
13.1. O01mue TpedOBaHNSA K MATEPHAJIbHO-TEXHUYECKOMY 00eCreYeHUI0 TN CHUTITTHHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrievyeHue 1Jis1 JIEKIMOHHbIX 3aHATHH
Jnst mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYAJIbHBIX KOHCYJbTAIUH, T€-
KYILIErO0 KOHTPOJISL U MPOMEKYTOUHOM aTTECTAllMU UCIOIb3yeTCsl yueOHasl ayIuTopusi, C KOJIMYECTBOM II0-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HarsiJHbIC HOCOGI/ISI B BUJC HpGSGHTaI_[I/If/’I 110 JICKIITMOHHBIM paBHGHaM JUCIHUIIJIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
st mpoBeieHns TPaKTUIECKUX (CEMUHAPCKUX) 3aHATHI UCIIONIb3YeTCsl ydeOHast ayuToOpHs, pac-
nonioxkeHHast mo aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnauna ynuna, a. 74, 1 atax, aya. 110.
CocraB o0opynoBanus: YueOHas meOeinb; JJocka MarHuTHO-MapKepHas - 1 1miT.

13.1.3. MaTepuaibHO-TeXHHYECKOe oOecrneueHue /1Jis1 JJa00paTopHbIX padoT
st mpoBeieHusT Ta0OPATOPHBIX 3aHATHH HUCTOIB3yeTCs Y4eOHO-HCCIIeNOBATEIbCKAS BBIYMCIIHU-
TeJbHas JJabopaTopusi, pactojoxkeHHas 1o aapecy 634034, Tomckas obmacts, . Tomck, Bepmauna ymm-
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ma, 1. 74, 1 stax, ayn. 110. CocraB obGopynoBanus: YueOHas meOenb; DKpaH C 3JIEKTPOIPHUBOIOM
DRAPER BARONET — 1 mr. yauBepcanbHble (HU3UUYECKUE CTCHJBI, TBEpAOTENbHBIC Jazepbl JIT- 105,
ocumiutorpadsr C1-93 -2 mr , 9BM (nmpunocurcs u3 ceiida ayn 225, 3aB kad), onTudeckasi CKaMpsl.

13.1.4. MaTepuaJbHO-TEXHHYECKOE O0ecIedeHne I CaMOCTOATEIbHOM PadoThl
st caMocTosSITeNIbHOM pabOThI UCTIOJIB3YeTCs ydeOHasi ayauTopus (KOMITBIOTEPHBIN KJlacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepummnauna, 74, 1 stax, aya. 100. CoctaB o0opynoBaHus:
yueOHast Mmebeinb; komnbioTepsl Kiacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 miT.; KOMITbIO -
tepol noakmtoueHbl k ceth UHTEPHET u o0ecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB 0O0yUeHUs
00II1ero U CIenUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYECKHUX CPEJICTB IpHUEMa/TIepeaadn
y4eOHOM MHpOpMAIHK B TOCTYIMHBIX (opMax JUisi CTYACHTOB C HAPYIICHUSIMHU CIyXa, MOOUIBLHOU CHCTe-
MBI 00Y4eHHsI ISl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKIITHOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHSl, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyI0oBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0O0y4eHUH CTYAECHTOB ¢ HAPYHIEHUSIMU 3PEHUSIMHU MTPEAYCMOTPEHO UCIIOIF30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTPA YAAJEHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUICOYBEIUYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYJIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANNAPATA HCIOJIb3YIOTCS
albTEpPHATUBHBIC YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mHbOpMAIMK B HOCTYHNHBIX (hOpMax IS CTYACHTOB C HApYUIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBbI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@DOHJ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH Chop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIUJICHHBIX 32 JMCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
MIPOMEXKYTOYHON aTTeCTallMU MO JUCIUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
I[JISI CTYACHTOB C MHBAJIMJTHOCTBHIO MTPECAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC OCHOYHBIC CPECACTBA, ICPpe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLICHUBAHMS 1JISI CTYICHTOB C HHBAJTH/IHOCTBIO

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX @OpMBbI KOHTPOJIS ¥ OLIEHKH

Kareropuu ctynentoB
CPEICTB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeTMIINTHCKIM paloThl, BOTIPOCHI K 3a4eTy, METOJIaMH, UCXOA U3 COCTOSHUS
MOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT TIPOBEPKU
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14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPIONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMs Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IIpeIycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBiIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMau B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS
UHpOpPMaIUH:

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HeoOxoaMMOCTH /17151 00YYAIOIIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHUSI PE3yIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon ®opmyanpoBKa KOMIETEHIIUH Otanbl GOPMUPOBAHUS KOMIIETEHIIMI
I1K-3 FOTOBHOCTBIO OCBAaHBaTh IIPUHIMIIBI INIAHUPO- | JIOJKEH 3HATh OCHOBBI KPUCTAJLUIOONTHKH,
BaHUS U METO/Ibl aBTOMATH3ALUM KCIEPUMEHTA | IPUPOJLY 3JIEKTPOONTHYECKUX, MATHUTOOII-
Ha OCHOBE MH()OPMALMOHHO-U3MEPUTENILHBIX | THYECKHX, MbE300NTUYECKUX P (EKTOB B
KOMIUIEKCOB KaK CPEJICTBA IOBBIILIECHUS TOYHO- | aHU30TPOIHBIX CPEIax; MEXaHU3MbI M1apa-
CTH U CHW)KEHUs 3aTparT Ha ero IpoBeJIeHHE, METPHYECKOro U KOMOMHALIMOHHOTO B3au-
OBJIa/IeBaTh HABBIKAMH U3MEPEHUH B PealbHOM | MOJECHUCTBUS CBETOBBIX BOJIH, a TAKXKE
BpeMEHU CaMOBO3/IEHCTBHUSI CBETOBBIX ITYUKOB; YCIIO-
BHS TCHEPALN ONTHIECKUX FAPMOHUK 1
I1K-5 CIIOCOOHOCTBIO JIENIaTh HAyYHO-000CHOBAHHbIE CHEpaIH o ec apMoO

BBIBOJIBI IT0 PE3YJIBTaTaM TEOPETHIECKHUX U IKC-
NECpUMCHTAJIbHBIX HCCHGHOBaHHﬁ, AaBaTb PCKO-
MEH/IAIIUH 110 COBEPIICHCTBOBAHUIO YCTPOICTB
" CUCTEM, TOTOBUTH HAYYHBIC HYGJ'II/IKaLII/II/I u
3asBKH Ha M300peTeHUs

JIPYTUX HEJIMHEHHO-ONTUYECKUX SIBJICHU;
JlomKeH yMeTh OCYIIECTBIISATh CUCTEMHBIN,
MOJIEJIbHBIN U SKCIIEPUMEHTAIBHO-METO U -
YECKHUH MOAXO0AbI K HEJTMHCHHO-OIITHYC-
CKHUM SIBJICHUSIM, IPOBOAUTH OIIEHKY I'pa-
HUL] IPUMEHUMOCTH HEJIMHEUHBIX MOJE-
JIei;

JlonmxeH BIajeTh HABbIKAMM ONUCAHUS OTI-
THUKO-(U3HYECKUX MPOIECCOB B HEJIMHEH-
HBIX U30TPOMHBIX U AHU30TPOIHBIX Cpe-
Jlax, BKJIIOYasi HeCTallMOHAPHbBIEC U HEOHO-
POJIHBIE, ONIEPUPOBAHUS C UX MaTeMaTHYeE-
CKMMH MOJICJISIMU; U3yUYECHUST HEJTMHEIHO-
ONTHYECKUX SIBJICHUM C IEJILIO BEISICHCHUS
HX 3aKOHOMEPHOCTEH, a TaK)Ke MpUMEHE-
HUS B IPUOOpaxX KBAHTOBOU AJIEKTPOHHKH,
ONTOYJICKTPOHHUKH, ONITOMH()OPMATUKH;

OOmme XapaKTEpUCTHKU TOKa3aTelie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNeid U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BCEX ATarax

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanerts

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3y4dae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

Ob6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (GaKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIIHE MOHS-
THSI B TIpeJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTIpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE MOBEJCHUE K
00CTOSATENILCTBAM B pellle-
HUU NpoOIeM
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VnosnerBopurens- | O6mamaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMHU PaboTaeT npu npsiMmom Ha-
HO (TTIOPOTOBBI IIIAMH 3HAHUSIMHI YMEHUSIMH, TPEOYeMbIMH | OJIFOJICHUH
YPOBEHD) JUTSL BBITIOJTHEHUSI IIPOCTBIX

3a7a4

2 Peann3anus KOMIeTEeHIINH

2.1 Komnerennus I1K-3

IT1K-3: roTOBHOCTBIO OCBaWBaTh MPUHIIMIBI TUTAHUPOBAHUS M METOABl aBTOMATH3AIMH DKCIEPH-
MEHTa Ha OCHOBE MH()OPMAIMOHHO-U3MEPUTEIHHBIX KOMILIEKCOB KaK CPECTBA MOBBIMICHUS TOUHOCTH U
CHIDKEHUS 3aTpaT Ha €ro MPOBEACHHE, OBIaJeBaTh HABBIKAMU U3MEPECHUN B peajlbHOM BPEMEHHU.

Jist opmMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITUH, MPUMEHSIEMbIC JJISI 9TOTO BHJBI 3aHATUH W MCIOJB3YEMbIC CPEACTBA OICHUBAHMS TPE]I-
CTaBJIEHBI B TAOIHIIE 3.

Tabmuma 3 — Dranbl GopMHUPOBAHHUS KOMIIETCHIIMH M UCTIOJIb3YEMbIC CPEACTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

Copeprxanue dTa-
OB

MIPUHITUIIBI TUTAHUPOBAHUS
Y METO/Ibl AaBTOMAaTHU3aLUU
9KCIIEPHUMEHTA Ha OCHOBE

UH(POPMAIMOHHO-U3MEpH-
TEJbHBIX KOMILJIEKCOB

MIPUMEHSTH SKCIIEPUMEH-
TaJIbHBIC METOJIBI IS Pe-
IIICHUS] THITOBBIX 3214
npodeccruoHanbHOM o0na-
CTH C JIOBEJICHUEM pelle-
HUS JI0 TIPAKTUYECKHU TIPH-
eMJIEMOTO Pe3yibTaTa;
MPOBOUTH HEOOXOIUMBIE
pacdeTsl

COBPEMEHHBIMU METOJIAMH
UCCJICIOBAHHUS C LENBIO
MaTeMaTH4eCKOro ¥ MMH-
TAIIMOHHOTO MOJICTMPOBa-
HUS IPOLIECCOB U 0OBEK-
TOB ()OTOHHKH U ONTOHH-
dbopmaTtuku Ha Oa3e CTaH-
JTapTHBIX MTAKETOB aBTOMa-
TU3UPOBAHHOTO MTPOEKTH-
pOBaHUS

Bunwl 3austuit

* lHTepakTUBHBIE IIPAK-
TUYECKHE 3aHATHS;

* HMHTepakTuBHBIE 1a00-
paTopHbIE 3aHSITHS;

* lHTepaKkTUBHBIC JIEK-
LHH;

* [lpaktuueckue 3aHs-
THS;

» JlaGopatopHble pabo-
TBI;

e Jleknum;

* CamocrosTenbHas pa-
oora;

* lIHTepaKTUBHBIE IPaK-
TUYECKHE 3aHATHS;

* HMHTepakTuBHbIE 1a00-
paTopHbIE 3aHATHUSA;

* lHTepakTUBHBIC JIEK-
1KY,

* IlpakTHueckue 3aHs-
THS;

 JlaGopatopHblie pabo-
TBI;

o Jlexmmuy;

» CamocrosiTenpHas pa-
oora;

* lHTEepaKTUBHBIC TIPAK-
TUYECKHE 3aHSTHSI,

* HMHuTepakTuBHBIE J1a00-
paTOpHbIC 3aHATHS;

* JlaboparopHbie pabo-
THI;

* CamocrosTenbHas pa-
oora;

HOH pabore;

* Ompoc Ha 3aHATHSIX;
* Ortuer 1o NpaxKTHye-
CKOMY 3aHSTHIO;

HOM pabore;

* Omnpoc Ha 3aHATHSIX;
* Ortyuer no npakTuye-
CKOMY 3aHSTHIO;

Hcnons3yemble * Koncnekr camomnonro- | ¢ Koncnekr camonoaro- | ¢ Ortuer no jlaboparop-
CpEACTBA OLICHUBA- | TOBKH; TOBKH; HOH pabore;
HUSA * Oruer o naboparop- | * Ordyer o nadboparop- | * OTYET MO NMpaKTUUe-

CKOMY 3aHSTHIO;
e 3auer;

* 3auer; * 3aver;
dopmynmupoBKa TMOKa3aTelield U KPUTEPUEB OICHUBAHUS JaHHOW KOMIICTCHIIMU MPUBEACHA B Ta-
omune 4.
Tabmuia 4 — Iloka3arenu U KpUTEPHH OIICHUBAHMS KOMITIETCHITMU HA dTanax
Cocras 3HaTh Ymethb Brnanets
OT1nuuHo * YETKO OOBSICHSET * CIIOCOOEH YEeTKO OIpe- | * CIOCOOEH CaMOCTOs-
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(BBICOKHI YPOBEHB)

NPUHINIB TTTAHUPOBA-
HUS 1 METOABI aBTOMAaTH-
3aIlM DKCIIEPUMEHTa Ha
OCHOBE MH(opMaIu-
OHHO-M3MEPHUTEIBHBIX
KOMIIJIEKCOB;

JIEIUTh CTPYKTYpPHBIE U
(YHKIMOHAIbHBIE CXEMBI
nH(GOPMAIMOHHO-U3Me-
PHUTENBHBIX KOMIUIEKCOB
JUISl aBTOMAaTU3alMH 3KC-
NEPUMEHTA;

TEJIbHO OPTaHU30BATh
IIPOLIECC U3MEPEHUN B
peasbHOM BpEeMEHU Mpu
npuUMeHeHUU nHpopma-
[IUOHHO-U3MEPUTETHHBIX
KOMILJIEKCOB;

Xoporto (6a30BbIH

¢ HEOOCTATOYHO YETKO

¢ JI0IIyCKAacT HCTOYHOCTH

¢ JOIIyCKacT HETOYHOCTHU

HUSI © METOJIOB aBTOMa-
TU3alUU SKCIICPUMCHTA
Ha OCHOBE MH(pOpPMAIIH-
OHHO-U3MCPUTCIIBHBIX
KOMILIEKCOB;

MH JUHAMHAYECKOU T'0JI0-
rpaduu;

YPOBEHB) OOBSICHSET IPUHIIUIIBI Ipu OIIPCACICHUM CTPYK- | IIPH OpraHMU3alH U3MEC-
IUITAHUPOBAHUS U METOJIbI | TYPHBIX U (DYHKLIMOHAJb- | PEHUH B pealbHOM Bpe-
ABTOMATH3AIMU YKCTIEPH- | HBIX CXeM HH(pOpMaIn- MCHU,;
MEHTa Ha OCHOBE UH(OP- | OHHO-U3MEPUTEIBHBIX
MallMOHHO-U3MCPHUTECIIb- | KOMINICKCOB JIJIs1 aBTOMa-
HBIX KOMILICKCOB; TH3alMHU dKCICPUMECHTA;
YIIOBIETBOPUTEIIBH | * HUCIBITBIBACT TPYIHO- * aHaJIM3HUPOBATH IIPO- * HCHBITBIBACT 3aTpPyaHE-
0 (IOpOroBeIi CTH TIPH OOBSICHCHUH CTbI€ OITUYECKHUE dJIe- HUSA IIPHU OpraHu3aun
YPOBEHB) IPUHIHUIIOB IIJTAHUPOBA- MEHTBI U CXEMBI METOAA- | U3MEPEHUH B PEAJIbHOM

BPEMCHU;

Tabmuna 5 — Dramsl

2.2 Komnerennus IK-5

ITK-5: crmocoOHOCTRIO JieJaTh HAYYHO-000CHOBAHHBIC BBIBOJIBI IO PE3yIbTaTaM TEOPETUYCCKUX U
AKCIEPUMEHTATBHBIX HCCIICIOBAHMIA, 1aBaTh PEKOMEHIAIMHA MO0 COBEPIICHCTBOBAHUIO YCTPOWCTB U CHU-
CTEM, TOTOBHTDH HAayYHbBIC MyOJUKAIIMU U 3asBKH HA U300PETCHHUS.

Jist opMupoBaHHS KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PSJ] TAMOB. DTarbl (HOPMUPOBAHUS
KOMITCTEHITUH, TTPUMEHSIEMBIC ISl STOTO BUBI 3aHATHH W MCIOIb3yeMbIC CPEICTBA OICHUBAHHS IPEI-
CTaBJIEHBI B TaOJIHIIE 5.
OPMHUPOBAHUs KOMIIETCHIIMH M UCIIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

CocTtasn

3HaTh

VYMeTh

Bnanets

ConepxaHue 31a-
I10B

3HAeT OCHOBHBIE TIOJIOXKE-
HUS, Kacalouuecs ycio-
BUH MaTEHTOCIIOCOOHOCTH
M300peTeHUs, MOJIe3HOU
MOJIEJH COTJIACHO 3aKOHY
P®; ocHOBHBIE TpeOOBa-
HUSI K JOKyMEHTaM 3asBOK
Ha U300peTeHne U Mojes-
HYIO MOJIEJTb TI0 3aKOHY
PD

ymeeT paboTaTh ¢ HOpMa-
TUBHO-TIPABOBBIMU NOKY-
MeHTaMu PocnatenTa, pe-
[NIAMEHTUPYIOIIHUMU IIPO-
LeAypy NaTeHTOBaHUSA
HAYYHO-TEXHUYECKUX pa3-
paboToK

Bnaneetr u npuMeHsieT Ha-
BBIKH paboThl B HHpOpMa-
I[IUOHHO-IIOMCKOBOI CHUCTE-
me ®I'BY OUIIC Pocna-
TEHTa

Buner 3angaTuit

* lHTepakTHBHBIE MPaAK-
TUYECKUE 3aHATUS;

* HWHuTepaxkTuBHBIE J1a00-
paTOpHBIC 3aHATHS;

* lHTepakTUBHBIC JIEK-
nu;

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
TBI;

o Jlexnuwm;

* VHTepakTHBHBIE ITpaK-
TUYECKHUE 3aHATHS;

* HWuTepakTuBHbIE 1a00-
paTOpHBIC 3aHATHS;

* lHrepakTUBHBIC JIEK-
Uy,

* IIpakrTuueckue 3aHs-
THUS;

» JlabGopaTtopHbie pabo-
THBI;

* Jlekumu;

* lHTepaKkTUBHBIE NTPaAK-
THUYECKHE 3aHATHS,

* HuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHATHS;
 JlaGoparopHsie pabo-
THI;

* CamocrosTenbHas pa-
ooTa;
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* CamocrosTenabHas pa-
ooTa;

» CaMocTosTeNbHas pa-
oora;

HO¥ paborTe;

* Ompoc Ha 3aHATHUSX;
* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

HO¥ paboTe;

* Omnpoc Ha 3aHATHSIX;
¢ Ortuer no npaxkTHye-
CKOMY 3aHSTHIO;

Hcnonb3yemble * Koncnekr camononro- | ¢ Koncnekr camonoaro- | ¢ Ortder no slaboparop-
CpEICTBA OLICHUBA- | TOBKHW; TOBKH; HOIi paborTe;
HUA * Oruer o naboparop- | * Ortdyer o nadboparop- | * OTYET MO NMpaKTUIE-

CKOMY 3aHSTHIO;
e 3auer;

e 3auer; * 3ayer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIIETCHIUU IIPUBEIEHA B Ta-
omune 6.
Tabmuia 6 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YmeTh Bnagers
OtinyHO * o0Omamaer TeopeTHye- * yMeEeT AeNaTh HAydyHO | ® BIJAJEET NPAKTUYECKU-

(BBICOKHI YPOBEHB)

CKHMMH 3HaHUSIMH B 00jIa-
CTHU MaT€pUAJIOB HEJIU-
HEWHOM ONTHUKHU U JUHA-
MHYECKO# Tosorpadum ¢
MOHUMAHUEM TPaHHUII
MIPUMEHUMOCTH 3TOTO
KJ1acca Marepuanos. ['o-
TOBUTBH HAYyYHBIC ITyOJIH-
Kaluy U 3as8BKU Ha U300-
peTeHuUs;

000CHOBAHHEBIE BBIBOJIBI
0 pe3yibTaTaM TEOPETH-
YECKUX U IKCIICPUMEH-
TaJIbHBIX HUCCIEA0BAHUM,
JaBaTh PEKOMEHIAINH T10
COBEPIICHCTBOBAHUIO
YCTPOWCTB U CUCTEM, I'O-
TOBUTH HAyYHBIC ITYOJIH-
KallMy ¥ 3asBKH Ha U300-
peTeHUs;

MU HaBbIKaMH PabOTHI B
UH()OPMAITMOHHO-TTOUC-
KoBoii cuctreme ®PI'BY
®OUIIC Pocmarenra;

* OepeT OTBETCTBEH-
HOCTB 332 COOTBETCTBHUE
COCTaBJICHHOTO OIHCA-
HUS U300pETCHUS UITH
MOJIE3HOM MOACIH IO
TpeOOBAHUAM PETIIAMEH-
Ta;

Xoporto (6a30BbIH

* TOTOBHUT Hay4YHBIC ITyO-

* JenaTh Hay4YHO-000C-

¢ BJIAACCT NPAKTHYCCKH-

BCACHUSA ITIATCHTHOI'O I10-
HCKa,

CKHX U SKCIIEPUMEHTAIIb-
HBIX WCCJIEOBAHUM, Ja-
BaTh PEKOMEH/IAIIUU 10
COBEPIICHCTBOBAHUIO
YCTPOMCTB U CUCTEM;

YPOBEHD) JTUKAIUH 1 3asIBKA Ha HOBAHHBIE BBIBOJBI TI0 MU HaBBIKAaMH PabOTHI B
HU300pEeTCHUS; pe3yibTaTam TeopeTude- | UHGOPMAIMOHHO-TIONC-
CKMX U DKCIIEpUMEHTalb- | KoBOM cucrteme OI'BY
HBIX WCCJIEOBAHUM, Ja- ®OUIIC Pocmarenra;
BaTh PEKOMEH/IAIIUU 10 * OepeT OTBETCTBEH-
COBEPUICHCTBOBAHUIO HOCTb 332 COOTBETCTBHUE
YCTPOMCTB M CUCTEM, I'0- | COCTABJIEHHOIO OIUCa-
TOBUTb HAay4YHbIE MyOJIM- | HUs MOJE3HOM MOJIEIN
Kalluu, TpeOOBaHUSAM perjiaMeH-
Ta;

VYrnoBnerBoputenbH | * oOnamaeT 6a30BBIMH, * JenaTh Hay4dHO-000C- | * yMeeT paboTaTh 1Mo

0 (TTOpOroBEI’ 00IIMMU 3HAHUSIMH, HOBAHHBIE BBIBOJIbI 10 11a0JIoHy;

YPOBEHD) HEOOXOMMBIMU JJIsl IPO- | Pe3yibTaTaM TeopeTHuye-

3 TunoBbie KOHTPOJIbHBIC 3aIaHUSA

JIns peanuzanuy BBIMIETIEPEUNCIACHHBIX 3a/1a4 OOYYEHHsI MCIIOIB3YIOTCS THUIIOBBIC KOHTPOJIbHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOUMBIE Ui OLIEHKU 3HAHWM, YMEHU, HABBIKOB U (UJIM) OTbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIIECCe OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.
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3.1 Bonpochl Ha caMONOATOTOBKY
— — Henuneiinas nossipuzanus cpeibl IpUd MTHOBEHHOM OTKITUKE
— — O0mwmit mMoaXo K ONMMCAHUI0 HEIMHEHHBIX 3P (HEKTOB
— — KauecTBeHHOE onricaHne OCHOBHBIX APPEKTOB TMHAMUYECKOH roiorpaduu
— — @a30BbIi CHHXPOHU3M IIpU F'€HEPALIUHA BTOPOX TapMOHUKHU
— —. Metoasl hopMupoBaHus PETYIAPHBIX JOMEHHBIX CTPYKTYP
— — CHUCTEMBbI MaTepHaJIbHBIX YPAaBHECHUH.
— — YpaBHEHWUsI CBS3aHHBIX BOJIH.
— —Ilapamerpuueckoe yCHICHUE U TeHEpalus
— 'onorpaguyeckue cucTeMbl ONITHYECKOM MaMATH U pacrlio3HaBaHus 00pa3oB

3.2 TeMblI OIPOCOB HA 3AHSATHAX

— Dens u coxgepxaHue Kypca, €ro CBA3b ¢ APYTUMHU JTUCHUIUIMHAMU, OCHOBHAS U JIOTIOJIHUTEIb -
Has auteparypa. Mcropus

— OTKpBITHS HEeIMHEHHO-0NTHYECKUX 3¢ (EeKTOB U siBieHUs (poTopedpakiuu

— Henuneiinasa nonspuzanus cpeabl IpU MITHOBEHHOM OTKIMKe. OOIIMiA OIX01 K

— ONMCAHMIO HEJIMHEUHBIX 3()(PEKTOB. DIEKTpOMArHuTHas TEOpUsl HEITMHEHHBIX 3PPEKTOB BTO-
poro nopsiaka. I'enepanus

— BOJIH CYMMapHOW M pa3HOCTHOW YaCTOThI

— IIpH KOJUIMHEapHOM B3auMojielicTBuu.KauecTBeHHOE OmnMcaHne OCHOBHBIX A((EKTOB TUHAMU-
yeckoii ronorpaduu. MHTepdepeHins cBETOBBIX MyYKOB, OCHOBHBIE

— (¢usnueckue nporeccs Mpu GOPMUPOBAHUHM AUHAMUYECKUX TOJIOTPAaMM, OCHOBHBIE 3((EKThI
JTUHAMHUYECKOH Toorpaduu

— T'enepanus Bropoit rapMOHUKH. Pa30BbIN
CHHXPOHU3M MPH I'eHEPALIMU BTOPOU TapMOHUKHU. | eHepaius BTOpOil TapMOHHUKHU

— IIpU HAJIMYUU 00paTHOro Bo3AeHCTBHs. KBa3MCHHXPOHHOE B3aUMOJEHCTBUE B

— MEpUOAMYECKUX HEIMHEHHBIX CTpyKTypax. Ilepuonndyeckue 10MEHHbBIE CTPYKTYpPhI B CETHETO-
aNeKTpUKax. MeToasl OpMHUPOBAHUS PETYISIPHBIX TOMEHHBIX

— CTpYKTyp. BomHOBOAHAsA reHepanus BTOpOM rapMOHUKH. [ eHepanyst rapMOHUK Ha
NEPUOANYECKUX IOMEHHBIX CTPYKTYpax B

— ONTHYECKHX BOJHOBOAAX

— Mogenu 30HHOrO niepeHoca. CxeMsl

— YpOBHEH, CUCTEMBl MaTepUalbHbIX ypaBHEeHUH. AHanu3 GoTopedpakTUBHOTO Y3PdeKTa B npu-
OJMDKEHUHU MaJlbIX KOHTPACTOB MHTEpPEepeHUNOHHON KapTuHbl. Jnddy3nonusiit u ¢poToraapBaHu4YeCKU
MeXaHHU3MBbI 3anucu GortopedpakTuBHbIX roorpamm. @opmupoBanue GpoTopedpakTUBHBIX TOJIOIPAMM B
MIOCTOSTHHOM U 3HAaKOIIEPEMEHHOM BHEILIHUX JIEKTPUUECKUX

— nonax. Camonugpakiys CBETOBBIX BOJIH

— Ha (oTopedhpaKTUBHBIX ToJOrpaMMax.

— VYpaBHeHUs cBsi3aHHBIX BOJIH. Camoaudpakiivs CBETOBBIX BOJIH Ha (hOTOpePpaKTUBHOM peleT-
K€ IIPH JTOKAJILHOM U

— HEJOKaJbHOM TUIaX HEJIMHEWHOTO OT-

— KIHUKa

— Ilapamerpuueckoe ycuiaeHHe U FreHepalus, BBIHYX/IEHHOEe KOMOUHAIIMOHHOE

— paccesiHME CBETa U MX UCIOJIb30BaHUE

— B crnekrpockonuu. CrnocoObr oOpameHus

— BOJHOBOTrO ()pOHTA M peaju3aluy ONTUYECKOM OMCTaOMIIBHOCTH M UX NpuMeHeHus.I'onorpa-
¢duueckue cucTeMbl ONITHYECKON MaMsITH U paclio3HaBaHHs 00pa3o0B.

— AJanTuBHBIE TOJIOTpapUIECKUE KOPPEIATOpsl U WHTepdepoMeTpsl Ha OCHOBE (oTopedpak-
TUBHBIX KPUCTAJIJIOB

3.3 Bonpochl it NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMUHAPaAM
— CBeToBbIE BOJIIHBI B aHU30TPOIIHBIX cpefax. JInHelHas u HellMHeHas NOoJsIprU3alus Cpeibl
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— MexaHu3Mbl MOAYJISILIUM ONTHYECKUX

— CBOHCTB (poTOpedpaKkTHBHBIX KPHCTAIIIOB

— JAMHaMHYECKHUMHU rojorpammamu. JJudpakuus cBera Ha 00beMHBIX (a30BbIX

— TrojorpamMMmax. YpaBHEHHMs CBSA3aHHBIX

— BOJIH

— ®a30Bblil CHHXPOHHU3M IIPHU I€HEPALIUHU

— BTOpOW rapMOHMKH B OJJHOOCHBIX M JIByOCHBIX KpHCTaUIax. [ eHepanns BTopoi
— TapMOHMKH B YCJIOBMSX UCTOLICHUS BOJIHBI HAKAUKU

— 30HHBIE MOJIEJIU TIepepacipeaeaeHus 3apsiia B GoTopepakTUBHBIX KpUCTalIax.
— ®opmupoBanue GoropedpakTUBHBIX JUHAMUYECKUX TOJI0rPaMM

— Camoaudpaxiyst CBETOBBIX BOJH Ha TMHAMHUYECKUX rojorpammax B (poTopedpakTUBHBIX KpH-

cTayiax
— ApantuBHas UHTEpGEpPOMETPHUS C HCIIOIb30BAHUEM TUHAMUYECKUX (OoTOpedpaKTUBHBIX TOJIO-

rpamMm

3.4 Tembl 1a00paTOPHBIX padoT
— Omnpenenenne 3¢ hekTuBHOTO KOIPHUIIMEHTA IBYXITYYKOBOTO YCUICHUS
— @a30Bblif CUHXPOHU3M IIPH F€HEPALIUU BTOPOI FAPMOHUKH JIA3€PHOTO U3ITYUESHHUS
— B OJJHOOCHBIX KpHUCTaJIJIax
— HccnenoBanne TMHAMHKH JBYXITYYKOBOTO B3aMMOJICHCTBHS HA TUHAMUYIECKUX
— OTpaXKaTeNbHBIX TOJOTPaMMax B KPUCTAIIAX CHJUICHUTOB
— HccnenoBanne aMIDIUTYIHOM XapaKTePUCTUKU aIallTHBHOTO TOJIOTpaduyecKoro
— wuHTEepdepoMeTpa B IUPOKOM TUHAMUYECKOM TUANa30He

3.5 3auér
— — HenuneitHas monsipusanus cpeibl MPH MTHOBEHHOM OTKITUKE
— — DIeKTpOMarHuTHas TEOpHsl HEMHEHHBIX 2QPEKTOB BTOPOTO MOPSIKA
— — OCHOBHBIE 3(p(PeKThI TUHAMUYECKOH ronorpaduu
— —T'enepanust BTopoii rapMOHUKHU. Da30BbIN CUHXPOHU3M MPU T'€HEPALIMU BTOPOH TaPMOHUKHU
— — KBa3ucuHXpOHHOE B3aUMOJICHCTBUE B IEPHOANICCKIX HEITMHEWHBIX CTPYKTYPaX.
— —T'enepanus rapMOHHK HA MEPUOAMYECKHUX JOMEHHBIX CTPYKTYpax B ONTHYECKUX BOJHOBOJAX
— — Mogenu 30HHOTO MepeHoca
— — Jludbdy3nonHsii 1 (poToragpBaHUUESCKUN MEXaHH3MBbI 3amucu (HOTOpedPaKTUBHBIX TOJIO-
rpamMm
— — YpaBHEHUS CBSI3aHHBIX BOJH
— — [NapameTpuyeckoe yCHICHHUE U TCHEPAIUs
— — Cnoco0sl oOpariieHust BOTHOBOTO ()POHTA U peaTn3alii ONTUIECKON OUCTAOMIBHOCTH U UX
— TNPUMCHCHHS
— — AnanTuBHBIC TOJIOTpadUIECKUE KOPPEIATOPHI

4 Meronnueckne MaTepuaJibl
s obecnieueHust mpouecca 0OydeHHs M pelIeHus 3ajad 00y4eHHUs! UCHOJIb3YIOTCS CIEAYIOIINe
MaTepHaIbl:
— METOIMYECKHUE MaTepUallbl, ONpPeeNIONne MpoLeyphbl OLIEHUBAaHNS 3HAHUM, YMEHH, HaBbI-
KOB ¥ (WJIN) OTIBITA AEATEILHOCTH, XapaKTEPHU3YIONINX 3Tambl (Op-MUPOBaHUS KOMIIETCHINH, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOBHas1 JIMTEpaTypa
1. ®otopedpakruBHble 3(G(EKTb B 3JIEKTPOONTUYECKUX KpUCTaIax :@: YdeOHoe mocobue /
[Hannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIH pe-
cypc]. - https://edu.tusur.ru/publications/1553
2. OcHOBBHI (pU3HUECKON M KBAaHTOBOM onTukU: YueObHoe nocobue / [lannapos B. M. - 2012. 197
c. [OnexTponnsIit pecypc]. - https://edu.tusur.ru/publications/750
3. Bseznenue B HenuHelHy0 onTHKY: YueoHoe nocodue / Hlannapos C. M. - 2012. 41 c. [Dnek-
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TpOHHBIHN pecypc]. - https://edu.tusur.ru/publications/2059

4. ®dotopedpakTuBHAs HEIMHEWHAsI ONTHKA : ydeOHOe MeTonudeckoe mocooue / C. M. Illanma-
pos, H. 1. Bypumos ; denepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHUII roCyJapCTBEHHBI YHUBEPCH -
TET CHUCTEM YMpaBIICHUS U paauodekTponuku, Kadenpa snexkrpornsix npubdopos. - Tomck : TYCVYP,
2007. - 39 ¢ (manuune B 6ubmmoreke TYCVYP - 75 3k3.)

5. ®a30BbI CUHXPOHW3M IpPU T€HEpPAlMU BTOPOM TAPMOHMKHU JIA3€PHOTO H3JIYYEHHS B OJIHO-
OCHBIX KpUCTaJUI1ax : MeTtonuueckue ykazaHus K abopatopHoii padore / lllannapos C. M., boponun M.
B. -2012. 21 c. [DaexTponHbIi pecypc]. - https://edu.tusur.ru/publications/1893

4.2. JlonosHuTEIbHAS JIUTEpPaTypa

1. Omnroanektponuka : [lep. ¢ ¢p. / 3. Pozenmep, b. Buntep ; pen. nep. O. H. Epmakos. - M. :
Texnocdepa, 2006. - 588[4] c. : un. - (Mup anekrponuku ; VII - 04). - ISBN 5-94836-031-8 (Haymmuue B
ounbmmoreke TYCVYP - 40 3k3.)

2. BsammMopeiicTBHE CBETOBBIX BOJIH Ha OTPaXKATEIBHBIX TONOTrpaUIECKUX pemeTKax B Kyonde-
ckux GoropedpakTUBHBIX KpucTayuiax : coopuuk crareit / E. FO. Arees [u ap.] ; pen.: C. M. Illangapos,
A. JI. Tonctuk ; @enepaibHOE areHTCTBO MO0 00pa3oBaHuI0, TOMCKMIA rOCyJapCTBEHHBIH YHUBEPCUTET CH-
CTEM yIpaBJIeHUs U paguo31eKTpoHuku. - Tomck : TYCVYP, 2007. - 99[1] c. : un. - (IlpuopurerHsie Halu-
OoHaJBbHBIC TPOEKTHI. OOpa3zoBanue). - bubmuorp. B koHie ct. - ISBN 978-5-86889-464-0 (nanuuue B 616 -
muoteke TYCVYP - 82 3k3.)

3. Onmnroanexrponuka : Ilep. ¢ ¢p. / 3. Pozenmep, b. Buntep ; pen. nep. O. H. Epmaxkos. - M. :
Texnocoepa, 2006. - 588[4] c. : un. - (Mup snexrponuku ; VII - 04). - ISBN 5-94836-031-8 (nasinuue B
oubmmoreke TYCVYP - 35 9k3.)

4. ®ororanbBaHNYecKUN 3P PEKT B cpeax 0e3 LeHTpa CUMMETPUU U POJICTBEHHBIE sBieHUs / b.
U. Crypman, B. M. ®punkun. - M. : Hayka, 1992. - 208 c. : uin. - bubnuorp.: c. 197-208. - ISBN 5-02-
014707-9 (nanuuue B 6ubmotexke TYCYP - 12 5k3.)

5. CnpaBo4HHK TIO Jla3epaM : B 2 T.. Mep. € aHIJL. ¢ U3M. U joi. / pen. nep. A. M. IIpoxopos. -
M. : CoBerckoe paauo, 1978 - . T. 1 / H. B. Kapnos [u ap.]. - M. : Coerckoe panuo, 1978. - 503[1] c (na-
nuyne B ounbdmoreke TYCVYP - 6 2k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CoO0us

1. Meronsl TMHAMUYECKOH roiorpadun: MeToandeckue ykazaHus K MPaKTUYECKUM 3aHATUAM U
o camocrosaTenpHou padote / IImakos C. C., [llanmapor C. M. - 2012. 37 c¢. [DnekTpoHHBIH pecypce]. -
https://edu.tusur.ru/publications/1110

2. KorepenTHas u HeuHeHast onTuka: MeToanYecKre yKa3aHus Mo MPAaKTUYECKUM 3aHATUAM U
camocTtositennbHoil  pabore / IHammapo C. M. - 2012. 34 c. [DnekrtpoHHblii pecypc]. -
https://edu.tusur.ru/publications/2071

3. OcHOBBI (U3NYECKONW M KBAHTOBOW ONTHUKH: YUYEOHO-METOAWYECKOE MOCOOUE M0 MpaKTHye-
CKHMM 3aHSTHSIM U CaMOCTOSITEIBbHOM paboTe miisi cTyaeHToB crneruanbHocTH 210401.65 / [llangapos B.
M. - 2013. 57 c. [DnexTpoHHBIN pecypc]. - https://edu.tusur.ru/publications/2888

4. Onmnpenenenue 3¢ ¢dekTuBHOTO K03 dulineHTa ABYXIMYyIKOBOTO yCUieHus: MeTtonndyeckue yka-
3aHus K nabopatopubiM padotam / IlImakos C. C., Hlangapos C. M. - 2012. 17 c. [DnekTpoHHBIH pe-
cypc]. - https://edu.tusur.ru/publications/1501

5. HccnenoBanue TUHAMUKU JBYXITYYKOBOT'O B3aWMOJEWCTBHUS HAa JAWHAMHYECKUX OTpa)KaTellb-
HBIX TOJIOTpaMMax B KpHUCTaJUIax CHIJICHUTOB: MeTouueckue yKa3aHus K JjadopaTopHoi padoTte ist Ma-
rucTpoB no HampasneHuto 12.04.03 «Dotonuka u onrtoundopmarukay / [lImakos C. C., Hlanmgapos C. M.
- 2015. 22 c. [DnexTpoHnHsbIi pecypc]. - https://edu.tusur.ru/publications/5961

6. HccnenoBanue aMIUTUTYJHON XapaKTEPUCTHKH aJalTUBHOTO TOJOrpaduueckoro HHTepdepo-
MeTpa B IIUPOKOM JUHAMHUYECKOM Jnana3one : MeToquueckue yka3anus K JlaboparopHoii padore / lIma-
koB C. C., [llangapos C. M. - 2012. 16 c. [DnekrponHbIit pecypc]. - https://edu.tusur.ru/publications/1765

4.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIIPABOYHBbIC U MIOUCKOBbIE CHCTEMBI
1. OOpa3zoBarenbHbIN OPTAJl YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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