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2.0 2.0 3.E.
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne .

PazpaboTuuk:

Houent xad. KY/IP M. I'. Kucrenena

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop kadeapsr D11 JI. H. Opnukos

JlotieHT Kadeapsl MEKTPOHHBIX MPU-
6opos (3I1) A. U. Akcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

®dopMupoBaHue 3HAHUKH 00 OCHOBHBIX CBOWCTBAaX MaTepHajOB HEITMHEWHON ONTHUKHU U JUHAMHUYE-
CKOH rojorpaguu

dopMupoBaHUE CITOCOOHOCTH JIeNIaTh HAyYHO-OOOCHOBAHHBIE BBIBOJIBI TI0 PE3YJIbTaTaM TEOPETH-
YECKUMX M DOKCIIEPUMEHTAJbHBIX MCCIEAOBAaHUN, JaBaTb PEKOMEHJALMU II0 COBEPIICHCTBOBAHUIO
YCTPOUCTB M CHCTEM, TOTOBUTH HAYYHBIC IMyOJUKAIIMK U 3asBKH HA N300pETEHUS.

dopmHupoBaHUE CIIOCOOHOCTH pa3padaTbiBaTh TEXHUYECKHUE 3a/IaHUsl HA TPOEKTUPOBAHUE TEXHO-
JIOTUYECKUX MPOLIECCOB MPOU3BOJICTBA MATEPUAIOB U U3JIECIUN SJIEKTPOHHOU TEXHUKHU.

dopmMHUpoBaHHE CIOCOOHOCTH MPOEKTHPOBATh TEXHOJOTHUECKHE MPOIECChl MPOM3BOJICTBA MaTe-
PHAJIOB U W3JCIIHN 3JIEKTPOHHOW TEXHUKHU C MCIOJIb30BAHUEM aBTOMATU3HPOBAHHBIX CHCTEM TEXHOJOTH-
YECKOU MOArOTOBKH MPOU3BOCTBA.

dopMUpOBAaHUE TOTOBHOCTH OOECIEUMBATh TEXHOJOTUYHOCTH M3ACTUN DJIECKTPOHHOU TEXHUKH U
MPOIECCOB MX U3TOTOBIEHUS, OIICHUBATh YKOHOMHUYECKYIO 3()()EKTUBHOCTh TEXHOJIOTHYECKUX MPOLIECCOB

1.2. 3amaum AMCHMIIIMHBI

— Ilonmyuenue 0a30BBIX 3HAHHMHA B OOJACTH TEXHOJOTMH MPOM3BOJCTBA HEIUHEHHO-ONMTHYCCKUX
U DJIEKTPOOTNITHYECKHUX KPUCTAILIOB;

— Ilomyuenue 0a30BBIX 3HAHWW IO METOJAM JICTHPOBAHHS HEIUHCHHO-ONTHYCCKUX M IJICK-
TPOONTUYECKUX KPUCTAIJIOB U MX TIOCIEPOCTOBON 00pabOTKH;

—  @®opMHUpOBaHUE OCHOBHBIX MPEICTABICHUN O CIIOCO0aX TOTYUCHHS MaTEPHAJIOB CO CBOMCTBA-
MU, TpeOyeMBbIMH JJIs1 MPUMEHEHH B YCTPOMCTBAX M CUCTEMaX HEJIMHEWHOW ONTHKH, YIIPABIICHUS Jia3ep -
HBIM U3JTy9EeHUEM, THHAMUYICCKON TOJIOTrpadum.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Huctumnuna «Matepuanbl HETUHEHHONW ONTUKH U AUHaMuueckoi romorpadum» (b1.B.0/1.3.2)
OTHOCHUTCS K 010Ky | (BapuaTuBHas 4acTh).
[TpenmecTBYOUMMEI AUCUUIUITMHAMH, (OPMHUPYIOIIMMU HavajdbHbIe 3HaHUS, sBistOTCS: DoTope-
(dbpakTUBHAS ¥ HEIMHEWHAS OTITHKA.
[TocnenyromumMu AUCUUIUTMHAMH ABIstOTCA: [InHamMuueckas ronorpadus.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTHHBI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-5 cnocoOHOCTBIO fienaTh HAyYHO-OOOCHOBAHHBIC BBIBOJBI IO PE3yJbTaTaM TEOpETHYE-
CKHX M SKCHEPHUMEHTAJIbHBIX HCCIIEIOBAaHUM, JaBaTh PEKOMEHIAIUH 110 COBEPIIEHCTBOBAHHUIO YCTPONUCTB
U CHCTEM, TOTOBUThH HayYHBIC MyOIMKAIIMK U 3aIBKU HA U300pETEHUS;

— IIK-10 cnoco6HOCThIO pa3pabaTeiBaTh TEXHUUYECKUE 3aJaHUsI HA TPOEKTUPOBAHNE TEXHOJIOTHU -
YECKHX MPOLIECCOB MPOU3BOJICTBA MATEPUATIOB U U3JIEIHI JIEKTPOHHOM TEXHUKH;

— TIK-11 cnocoOHOCTHIO MPOEKTUPOBATh TEXHOJIOTHYECKHE MPOIIECCHI MMPOM3BOACTBA MaTepUa-
JIOB U M3IEJIMMA 3JIEKTPOHHOM TEXHHKU C UCHOJIb30BAHMEM aBTOMATU3MPOBAHHBIX CUCTEM TEXHOJIOIMYE-
CKOM ITOJITOTOBKH ITPOU3BO/ICTBA;

— TIK-13 roToBHOCTBIO 00€CTIEUNBATh TEXHOJOTUYHOCTD U3IETNI JIEKTPOHHON TEXHUKH U TIPO-
IIECCOB UX U3TOTOBJICHHSI, OLICHUBATh SKOHOMHUYECKYIO 3()(hDeKTUBHOCTh TEXHOJIOTHYECKHX IPOLIECCOB;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

— 3HaTh [ pynmel KpUCTAUIOB, UCTIONIB3YEMBIX IS CO3[aHMS MpeoOpa3oBarTeNei 1a3epHoro u3y-
YeHUsl, TapaMETPUUECKUX T€HEPAaTOPOB CBETA, ONTHYECKUX MOMAYJSATOPOB, U UX CBOMCTBA; IPYIIBI KPH-
CTaJJIOB, UCIIOJIb3YeMbIX 7151 (POPMUPOBAHUS AUHAMUYECKUX TOJIOTPAMM 3a cueT siBiieHus ¢otopedpak-
IIH; JTAIbl TEXHOJIOTMYECKUX MPOIIECCOB M 00OPYIOBAHUE IS BHIPAIIMBAHKS ONTUYECKUX KPUCTAIIIIOB
U3 PacIUIaBOB U BBICOKOTEMIIEPATYPHBIX PACTBOPOB; METO/bI MOCIEPOCTOBOM 0OpaOOTKU BBIPALIEHHBIX
KPUCTAJIJIOB JIJIs IOJIY4YEHMsI MaTEpUasIoB € 3aJaHHbIMU CBOICTBAMU

— yMmerhb PannoHnanbHO BbIOMpaTh ONTHYECKHE MaTepHalibl, UCIOJIb3yeMble B HETMHEHHON Om-
THKE, JICKTPOOITUKE, TUHAMUYECKON Toorpaduu, B 3aBUCHMOCTH OT MPEAbSBISIEMbIX K HUM TEXHHUYE-
CKUX TpeOOBaHMIi; pallMOHAILHO BBIOMPATH MPOLIECCHI OCIEPOCTOBON 00paOOTKU KPUCTAIIIOB, C YYETOM

CornacosaHa Ha noprane Ne 31556 3



pE3yabTaTOB BXOAHOIO KOHTPOJIS MAapacTpOB BBIPAIIEHHOIO KpUCTaJja U TpeOOBaHMN K M3rOTaBJIMBAC-
MBIM W3 HEro 3J€MEHTaM; OPraHU30BaTh IMPOLECC BXOAHOIO KOHTPOJS MMApaMETPOB BBIPAIIEHHOTO KPH-
CTaJljla ¥ BBIXOJHOTO KOHTPOJIS apaMETPOB ONTHYECKHUX DJIEMEHTOB N3TOTOBJIEHHBIX U3 HETO

— BJagerb HaBblkaMy, MO3BOJSIOIIKMMH MPOEKTHUPOBATh TEXHOJIOTMYECKHE MPOLECCH MTPOU3-
BOJICTBA MaT€pUaJIOB U U3JIEIUN AIEKTPOHHON TEXHUKH C UCIIOJIb30BAHUEM aBTOMATU3UPOBAHHBIX CUCTEM
TEXHOJIOTHYECKON MOATOTOBKU MPOU3BOJICTBA U O0ECIIEYMBATH TEXHOJIOTUYHOCTD M3JICIIUN AIIEKTPOHHOM
TEXHUKH U MPOLIECCOB MX U3TOTOBJICHUS, OLIEHUBATh YKOHOMUYECKYIO 3()(HEKTUBHOCTh TEXHOIOTHUECKHUX
IIPOLIECCOB

4. O0beM IMCHUIIMHBI U BHAbI y4e0OHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTaBIseT 2.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
2 ceMecTp
AynuaTopHbI€ 3aHATHS (BCETO) 40 40
Jlexuun 16 16
[IpakTuueckue 3aHATHS 24 24
CamocTosiTenbpHas padboTa (Bcero) 32 32
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 5 5
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 27 27
Bcero (6e3 3x3amena) 72 72
OO01mas Tpy10eMKOCTb, 4 72 72
3auetnble EauHuIb! 2.0 2.0

5. Coneprxanue IMCUMILTHHBI

5.1. Pa3nesnsl JUCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCUUITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasmensl IUCIUIUIMHEL U BUIBI 3aHATHHA

_ 0]
™ a 5 g 2§
o) o to} S S s 2
? S s TS 20
HazBanus pa3aenoB IUCHUTUIMHBI i © o, o D 2 =
= = = s 0 =z E
Q. < o M Q5
S
2 ceMecTp
1 Beenenue. Knaccuduxarus HeTMHEIHBIX 2 2 5 9 IIK-10, ITK-11,
ONTUYECKUX MATEpUaIOB IIK-13, I1K-5
2 ®uznyeckre CBOMCTBA MOHOKPUCTAIITHYE- 4 6 7 17 IIK-10, IIK-11,
CKHMX MaTepHalioB [IK-13, IIK-5
3 CnocoObI CHHTE3a COeIMHEHUI OCHOBE OK- 4 6 7 17 IIK-10, ITK-11,
CHJIOB HHOOUS, TAaHTaJla U TUTaHA IIK-13, IIK-5
4 Kpucramiel cemericTBa Tutanuidocdara 2 6 6 14 IIK-10, TTK-11,
kamust KTP [IK-13, TIK-5
5 HUcnonb3oBanue poropedpakTUBHBIX MaTe- 4 4 7 15 IIK-10, ITK-11,
pHUaoB B AMHAMUYECKOM rojorpadun IK-13, TIK-5
Hroro 3a cemectp 16 24 32 72
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Hrtoro

16 24 32 72

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

o ]
= z £
Q =a=t
Q o
<! )
Ha3Banus pa3znenos CopeprkaHue pa3aesnoB JUCUUILIMHBI MO JEKIHIM zF &5
o) S E
= g =
2 o 2
= S
2 cemecTp
1 Beexenue. Knaccudukanys HeTMHEHHBIX ONTHYECKUX MaTepHa- 2 T1IK-10,
Knaccudukarms JIOB ¥ HETMMHEWHO-onTn4eckux 3¢dexron. [Tpunumer [K-11,
HEJIMHEHWHBIX ONITUYECKUX |0TOOpA BEUIECTB, MEPCIEKTUBHBIX JJIsi IPUMEHEHUS B [IK-13,
MarepuaaoB JMHAMUYECKOH ronorpaduu. IIK-5
Hroro
2 ®usnyeckue cBoiictBa | Kpucramibsl — mpeodpazoBaTenu OJHOTO BUAA SHEPTUU [IK-10,
MOHOKPHUCTAJNIMYECKUX | B ApYyroM. JlazepHble, akyCTUYECKUE, HEIMHENHO- [IK-11,
MaTepraioB ONTUYECKUE, MTOITYIIPOBOJHUKOBBIE, CETHETOMIEKTPH- [IK-13,
YECKNE, MATHUTHBIE KPUCTAJIJIBI U X IPUMEHEHUE. IIK-5
Momnoxkpucramumnueckne matepuansl YD-MK nuanazo-
HOB
Hroro
3 CrocoObI cuHTE3a Kpucrannsl Ha 0CHOBE OKCHI0B HUOOWS, TaHTala U IIK-10,
COEIMHEHHI OCHOBE tuTaHa. Onucanre MOHOKPUCTAIUIOB MO CIIPAaBOYHU- [IK-11,
OKCHIOB HHOOWS, TaHTaja | Ky. MeTO/Ibl BhIpaIliBaHHsI KPUCTAJUIOB HIOOATOB, MK-13,
Y TUTaHA TaHTanaToB. /[epeKThl CTPYKTYpBI KpUCTAIIOB HHOOA- I1K-5
TOB M TaHTaJaToB. /[BoiiHUKOBaHKE. MOHOA0/IOMEHU-
3a1Usl KpUCTAJUIOB
Hroro
4 Kpucramisl cemeiictBa | Henmuneitnslie kpuctaiisl cemerictsa KTP. bopats! [IK-10,
tutanwidocdara kanuss | nutus, 6apus. BogopactBopumble HeTMHEHHBIE KpU- [IK-11,
KTP cramuibsl KDP (KH2PO4) u nopate! nutus. PacctBop- [1K-13,
pacIIaBHBIN METOJ| BBIPAIIMBAHNS KPUCTAIIOB CHU- [IK-5
meiictBa KTP u Goparos
Hroro
5 Ucnonp3oBanue dotopedpakTHBHBIH 3PHEKT B KUCIOPOAHO-OKTAd- [IK-10,
(hoTopedpakTHBHBIX puyeckux kpuctamiax. OCHOBHbIC TPUYHUHBI (hOTOpE- IIK-11,
MaTEepHUAJIOB B ¢bpakuuu. Dotopedpakiys B IPaKTUIECKH BaXKHBIX MK-13,
JTIMHAMUYECKOU KpUCTaJIJIaX: HUOOAT JIUTHS, HHOOAT OapHsI-CTPOHITHUS, IIK-5
rosorpadun HuoOat Oapus-HaTpus, HHoOaT kanus. da3oBble Nepe-
XOZbl U CETHETOANEKTPUUECKOE MEPEKIIIOUEHUE KaK
crnoco0 yrpaBieHHs XapakTepucTukaMu GoTtopedpax-
TUBHOM TojorpaduIecKom 3amucu
Hroro
Hroro 3a cemectp 16
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX JUCHUILIINH

1 2 3 4 5

[IpenmecTByronme qUCUUILIHHBI

HanmenoBanune JUCHUITIINH

1 ®ortopedpakTiBHAS U HETUHEHHAS ONTHKA + +

[Tocnenyromye TUCITUTITUHBI

1 Aunamuueckas ronorpadus + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -
TUH

Bunnl zanstui

DOpMBI KOHTPOJIA

Kommerenuuun
Jlek.

+ | [Ipak. 3aH.
+ | Cam. pa6.

=
o
W
+

Koncnekr camonoarorosku, Co-
6ecenoBanue, Onpoc Ha 3aHATH-
sx, BeicTymienue (qoxmian) Ha 3a-
ustuy, Tect, Pedepar

IIK-10 + + + Koncnekr camonoarorosku, Co-
6ecenoBanne, Onpoc Ha 3aHATH-
sx, BeicTymuienne (nokman) Ha 3a-
usatun, Tect, Pedepar

TIK-11 + + + Koncnekr camonoarorosku, Co-
6ecenoBanue, Onpoc Ha 3aHATH-
sx, BeicTymienne (qoxman) Ha 3a-
usatun, Tect, Pedepar

TIK-13 + + + Koncnekr camonoarorosku, Co-
6ecenoBanne, Onpoc Ha 3aHATH-
ax, BeicTymnenue (nokmnan) Ha 3a-
usatuy, Tect, Pedepar

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
He npenycmotpeno PVYII

7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
= o, =
a o 2
= Sl
2 ceMecTp
1 Beenenue. Ponb onTuyeckux mMaTepuanoB IpH UCIIOIb30BAHUU 2 [IK-10,
Knaccudukanus ONTUYECKUX W TrONorpauuecKux METOIOB B 3a7a4ax TIK-11,
HEJTMHEHWHBIX ONTUYECKHUX | PacCTIO3HABAaHUS 00pa30B. [IK-5
MaTepuaioB Hroro 2
2 ®usnueckue cBoiictBa | CerHeTo3neKTpuYecKkue Kpuctauisl. I[1be30amekrpu- 6 [IK-10,
MOHOKPHUCTANINYECKUX | YECKHE KPUCTAIIBL. DJIEKTPOONTUYECKHE KPUCTAILIIBI. [K-11,
MaTepUaoB Kpucrannsl 1151 akyCTOONTHYECKUX TPUIIOKEHUM. [IK-13,
Kpucrannel — npeoOpa3oBarenu 0HOTO BHJIa SHEPTUU [IK-5
B npyroii. Kpucrannsl ¢ kyOudeckoit HEMMHEHHOCTBIO,
HCIIOJIb3YEeMbIE JJIs1 IPeoOpa30BaHUs ONTHUYECKOTO U3-
JIy4EHUS.
Hroro
3 Crioco0Osl cuHTE3a CBoiicTBa MOHOKpHUCTAIIIOB HHOOaTa nmuTHs. Crioco- [IK-10,
COEIMHEHUN OCHOBE OBI BRIpAIIMBAaHUSI MOHOKPHCTAJNIOB HIOOATA JTUTHSI. TIK-11,
OKCUIOB HHOOMS, TaHTaja | MeToapl UCCIeIOBaHUs COCTaBa U Ae(PEKTHOCTH KpH- IK-13,
U TUTaHa CTAJUIOB HHOOATa JIUTHUA. METOOUKH UCCIIETOBAHUSI TIK-5
JIOMEHHOM CTPYKTYpPBI B KpUCTaJlIIaX HUOOATa JTUTHS.
CBoiicTBa MOHOKPHUCTAJIJIOB TaHTanara Jutus. Croco-
ObI BHIPALIMBAHNS MOHOKPUCTAJUIOB TaHTaaTa Jin-
THs. JleeKThl CTPYKTYpbl KPUCTAIJIOB TAaHTAJIATA JIH-
TUS.
Hroro
4 Kpucramisl cemerictBa | Ontuyeckue cBoiictBa kpuctawioB KTP. Uccnenona- T1K-10,
TUTaHWIpochaTa Kamust | HUE BIUSHHS HA ONTHYECKYIO U HETMHEHHO-0NTHYe- [IK-11,
KTP CKYI0 0HOpOoIHOCTh KpucTauioB KTP Texnonornye- MK-13,
CKHX ITapaMEeTPOB POCTOBOro npouecca. Mcnonb3osa- IIK-5
uue kpuctauioB KTP mist Beicokosd(eKTHBHOTO He-
JMHEWHOTO peoOpa30BaHMsl U3TyUeHUs TBEPAOTENb-
HBIX JIa3€pPOB.
Hroro
5 Ucnonb3oBanue Mexann3m Bo3HUKHOBeHUs (hoTopedpakiuu. DoTo- [TK-10,
(doropedpakTUBHBIX pedpaktuBHbIi 3P dekt B kpucramnax ZnGeP2. [K-11,
MaTepHaioB B doropedpakTuBHBIN A3PGHEKT B KpUCTaIaX Kiaacca ITK-13,
JUHAMHAYECKON criuieHnToB. doTopedpakTUBHBIEC TOIOTPAMMBI B IIK-5
rojorpaduun KpUCTaJlIax Kinacca cuiieHuToB. dotopedpakTur-
HBIN 3P PEKT B KpHcTaiax HHoOaTa JIUTHSL.
Hroro 4
Hroro 3a cemectp 24

Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH PEICTABICHbI B

Tabimie 9.1.

9. CamocrosiTesqibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

S (&)
= =
3 ==
B i 2 25
HJIBI CAMOCTOSTEILHOMN > 0
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
S sz
a o 2
~ S
2 ceMecTp
1 Beenenue. [ToaroroBka k mpakTuue- 4 TIK-10, KoHcnexT caMonoaroros-
Knaccudukanus CKUM 3aHSATHSAM, CEMHUHA- IIK-11, ku, Onpoc Ha 3aHATHUIX,
HEJIMHEMHBIX ONTHYECKHUX |paM TIK-13, CobecenoBanue, TecT
MaTepHajlos [TpopaboTka TeKIHOHHOTO 1 IIK-5
Marepuaia
Uroro 5
2 ®usnueckue cBorctBa | [loaroroBka K nmpakTuye- 6 T1K-10, KoHcnexT caMmonoaroros-
MOHOKPHUCTAJUIMYECKHUX CKHM 3aHSITHSIM, CEMHHA- IIK-11, ku, Onpoc Ha 3aHATHUSIX,
MaTepuagoB pam IK-13, CobecenoBanue, TecT
IIK-
[TpopaboTka JIEKITMOHHOTO 1 5
MaTepuana
Utoro 7
3 Crioco0Osl cuHTE3a [TonroroBka k npakTuye- 6 |IIK-10, |BsicTynnenue (qokian) Ha
COCAUHCHHI OCHOBE CKHUM 3aHSATHSIM, CEMHHA- IK-11, 3ansaTHH, KoHCcekT camo-
OKCHJIOB HHOOUS, TAHTaja | paM TIK-13, noaroroBku, Onpoc Ha 3a-
U TUTaHA TIpopaGoTKa TEeKIHORHOTO 1 [HK-S HATUSX, P;iq)epaT, Cobece-
BaHHU T
Mmarepuana AIOBAHHE, 1€C
HUtoro 7
4 Kpucramisl cemerictBa | [loaroroBka K npaxktude- 5 |IIK-10, Koncnexkr camonoaroros-
tutanwidocdara kanust | CKUM 3aHATUSM, CEMHHA- IIK-11, ku, Onpoc Ha 3aHATHUIX,
KTP pam TIK-13, CobecenoBanue, TecT
IIK-
[TpopaboTka JIEKIMOHHOTO 1 5
MaTepuana
Htoro
5 Ucnions30BaHue [ToaroroBka Kk mpakTuue- TIK-10, KoHcmiexT caMoIoaroros-
(hoTopedpakTUBHBIX CKHUM 3aHSATUSIM, CEMHHA- [K-11, ku, Onpoc Ha 3aHATHSIX,
MaTepHualioB B pam TIK-13, Pedepar, Cobecenoanue,
AMHAMIIECKON [TpopaboTka JIEKIIMOHHOTO 1 TIK-5 Teer
ronorpaguu MaTepuana
Htoro 7
Hroro 3a cemectp 32
Hroro 32
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He npenycmotrpeno PVYII.

10. KypcoBasi paGoTa (IpoexT)

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
BricTynenue (noknan) Ha 10 12 12 34
3aHATHH
Ormpoc Ha 3aHATUAX 6 6 6 18
Pedepar 10 10 10 30
CobecenoBanue 6 6 6 18
Wroro makcumymM 3a nepu- 32 34 34 100
on
Hapacratomum nurorom 32 66 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBl 0aIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBICH B TaOmuIle

11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oasos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)

2 (HEeyIIOBJIETBOPUTENHHO) (HE
3a4TEHO)

Hwuxe 60 6ayuios

F (HeynoBIEeTBOPUTENBHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Onruyeckue cBoiicTBa TBepAbIX Ten: YdyeOHoe nocobue / Cumonosa I'. B., Kucrenea M. I'. -
2016. 126 c. [DnexTponHblit pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/5935 (nara 06-
pamenusi: 15.06.2018).

2. Omnrtuueckoe MatepuanoBeneHue: YueOHoe mocodbue / Cumonona I'. B., Kucrenera M. T. -
2013. 148 c. [DnextponHsIil pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/2992 (nata 06-
pamenusi: 15.06.2018).

3. OcHOBBI (pu3MUECKON 1 KBAaHTOBOM onTuKU: YueOHoe nocodue / [llanmapos B. M. - 2012. 197
c. [Dnextponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/750 (mara oOGpamieHus:
15.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. ®ortopedpakTuBHBIE YPPEKTHI B MEKTPOONTHUYECKUX KpHCTaiax : YuyeOHoe mocobue /
[Tangapos B. M., Mangens A. E., lllangapos C. M., bypumos H. U. - 2012. 244 c. [OnekTpoHHbIN pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/1553 (nara obpamenus: 15.06.2018).

2. Teiiko, I1. I1. IIpuknagHas HenuHEHas onTHKa : yaeOHoe ocodue / I1. I1. I'efiko ; denepanb-
HOE areHTCTBO MO 00pa30BaHMI0, TOMCKUI TOCYIapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABJICHUS U PAJHO-
anekTpoHukH, Kadenpa snekrponnsix nmpubopos. - Tomck : TYCVYP, 2007. - 109 c. : wi., Tabn. - bu6-
muorp.: ¢. 68, 109 (manuune B 6udbmnoreke TYCVYP - 82 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. Marepuanbl HEIMHEWHOW U UHTETPAIBHOW ONTUKH M TMHAMHYECKOW ronorpaduu: Meroaude-
CKHE yKa3aHUs 1o caMmocTosaTenbHOl padore / Kucrenea M. I. - 2018. 11 c. [DnekrponHsIit pecypce] -
Pexxum noctyma: https://edu.tusur.ru/publications/7796 (nara obpamenus: 15.06.2018).
2. Marepuasnsl HEMTUHEHHON U MHTETPATBHOM ONTHKH U AMHAMUYECKOU ronorpaduu: Meroanye-
CKHE yKa3aHMs 10 TpakTudeckuM 3aHatusMm / KucreneBa M. T. - 2018. 8 c. [DnekTponHslii pecypce] - Pe-
)uM jnoctyna: https://edu.tusur.ru/publications/7705 (nata oopamenus: 15.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIM/I0B

Y4eOHO-MeTOqUECKe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. OO6pa3zoBarenbHbIi OPTAJ YHUBEPCUTETA

2. bubnmoreka yHuBepcurera

3. JlomomHUTENHHO K MPOodecCHOHANTBHBIM 0a3aM JaHHBIX PEKOMEHYeTCsl UCTIOIh30BaTh HHGOP-
MaIlMOHHBIE, CTIPABOYHBIC U HOpMATUBHBIE 0a3bl MaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YyebOnas madoparopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHHE AJI1 KypCOBOTO MPOEKTUPOBAHHUS (BBITIOTHEHUS Kyp-
COBBIX PabOT), TOMEIIEHHUE ISl TPOBEICHHSI TPYNIIOBBIX U MHIUBUAYATLHBIX KOHCYbTAIHNA

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 110 aym.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopHsbie cTeHbI (6 MmIT.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemenue ans xpaHeHust yaeOHOTO 000PYIOBaHMUS;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuina, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecreunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJINHBI JIUIIAaMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIIMHAU BI[OpOBLSI U HMHBaJIUIaMHU
OCYIIECTBIISIETCS C HCTIOIB30BAHUEM CPEICTB 0OYyUEHHUS OOIIIETO U CIICIMAIbHOTO Ha3HAUCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. HenuHeliHble ONTHUYECKUE MaTepHAIIbl — 3TO

* MaTepHualibHbIE CpEAbl, B KOTOPBIX IIOKA3aTeNlb IMPEJIOMIIEHUS CPENbl SBISIETCS HEIUHEHHON
(GyHKIMEH JUIMHBI BOJIHBI 1A/Ial0IIEr0 CBeTa

* MaTepUaJbHBIE CPEbl, B KOTOPHIX JUAJIEKTPUUECKAss BOCIPUUMUYHUBOCTD CPE/bl SBIISAETCS HEJIU-
HEWHOM (yHKIIMEH HAMPSHKEHHOCTH SJIEKTPUUECKOTO MO TIaTAr0IIEi BOTHBI

* MaTepHalibHbIe Cpe/bl, B KOTOPBIX KO3(PPUIMEHT OTpakeHHsl cpelbl SBISETCS HEIWHEHHOMN
(byHKIMEH JUIMHBI BOJIHBI Ia/Ial0IIEr0 CBeTa

* MaTepHalbHbIE Cpe/bl, B KOTOPHIX KOI((UIIMEHT MPOMYCKaHUs CPEIbl SIBISETCS HEIMHEHHOU
(byHKIMEH JUIMHBI BOJIHBI 1a/Ial0IIEr0 CBeTa

2. IIpu B3auMOZIEHCTBUY JIA3E€PHOTO U3JIYYEHHS C HEJIMHEWHBIMHU ONTUYECKUMHU MaTepUalaMy BO3-
HUKAIOT TaKue HeJIMHEHHbIE SBJICHUS, KaK

* a¢pext bprocrepa

* IbE303JIEKTPUYECKUN IPPeKT

* reHepalus BbICIINX ONTHYECKUX TAPMOHUK

* TMHAMUYECKOE paccesHue CBETa

3. Dnexrpoontudeckuit 3pdexr o0ycroBIeH

* I3MEHEHHEM ToKa3aTelsl IpeJIoMIICHHs 1101 JeCTBHEM CBETA;

* UI3MEHEHHUEM [10Ka3aTelIsl IPEJOMIIEHUS MO JEHCTBUEM IEKTPUYECKOTO TOJIS;

* I3MEHEHHEM T0Ka3aTessl MPeJIOMIICHHs TTO/1 JeCTBHEM MEXaHUYECKOTO HaPSKEHMS;

* UI3MEHEHHUEM IT0Ka3aTellsl IPEJOMIIEHHS MO JEHCTBUEM TEMIIEPATYPHI.

4. JlnanexTpudeckas MPpOHUIAEMOCTh CETHETOAIEKTPUKOB

* HE 3aBHCHUT OT HAPSPKEHHOCTH NIEKTPUUECKOT0 MO,

* 3aBUCHUT OT HAIPsHDKEHHOCTH T0JIS TOJIBKO MPH IEPEMEHHOM HAIpPsHKEHUU;

* HE 3aBHCHUT OT HANpsDKEHHOCTH TMOJIS B 00J1aCTH C1a0bIX MOJIeH M M3MEHSETCS C POCTOM TOJIS B
00J1aCTH CpEeTHUX M CHIIBHBIX TOJICH;

* 3aBUCHUT OT BEJIMYMHBI KOIPLIUTUBHOMN CHUJIBI.

5. HeoOxoquMbIM ycI0BHEM HaJd4uus Mbe303(¢(HeKTa B KpUcTae sSBiIsieTcs

* HAJIM4YME B HEM IUIOCKOCTH CUMMETPHH;

* HaJIM4le MOHOB KPEMHUS U KUCIIOPO/Ia;

* OTCYTCTBHUE LIEHTPAa CUMMETPUU;

* HaJIM4Ke CIIOHTAHHOM MONIpU3alnu;

* OTCYTCTBUEM BPAILLATEILHON OCH CUMMETPUU 4-T0 MOpsIIKa.

6. [Ipu oOpaTHOM TIEE303EKTPUIECKOM dPdekTe Aedhopmanust TUIICKTPUKA

* 3aBUCHUT OT HaIIPSHDKEHHOCTH TOJIA 110 KBAAPATUUHOMY 3aKOHY;
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* HE 3aBUCUT OT HANpPABJIECHUS HAMPSKEHHOCTH SJEKTPUUECKOTO MMOJIS;

* JINHEWHO 3aBUCUT OT HAIPSHKEHHOCTH 3JIEKTPUYECKOTO OIS,

* JINHEWHO 3aBUCUT OT MPHUIOKEHHOTO MEXaHHUUECKOTO HAPSIKEHHUSI.

7. HampaBieHHs! 2JE€KTPUYECKHUX MOMEHTOB SYEEK CErHETORJIEKTPUKAa BHYTPH OJHOIO JOMEHA B
OTCYTCTBHUHM 3JIEKTPUUYECKOIO IO

* pa3ylnops104eHbl, U CyMMApHBII 3JIEKTPUYECKHI MOMEHT JJOMEHA PABEH HYIIIO;

* COHANPABJICHbI, U JIOMEH MOJISIPU30BaH JO HACHIIICHUS MPHU TEMIIepaType, HUKE TeMIlepaTypbl
Kropu;

* OIPEIEIISIOTCS] CMELIEHUEM 3apsJI0B 3a CUET MPOLIECCOB PEJIAKCALIMOHHON NOJISpU3ALIIHY;

* COHANPABIICHBI, U JIOMEH MOJSIPU30BaH 1O HACBIIIEHUS IPU TEMIIEpaType, HUKE TeMIIEpaTypbl
Kropu;

* COHAMNpPABJIEHbI, U JOMEH MOJISIPHU30BaH O HACBIEHUS MPU TEMIIEPAType, BbILIE TEMIIEpPaTyphl
Kropu.

8. AkycroonTuueckuit 3pheKT — 310

* SIBJICHUE T€HEpalluy aKyCTUYECKHUX BOJIH B HEJIMHEWHBIX ONTUYECKUX MaTepHraiax

* sIBJICHUS TUGPAKIIH, IPEIOMIICHHUS, OTPAXKEHUS WM PACCESHUS CBETa Ha MEPUOTUUYECKUX HEOl-
HOPOJIHOCTSIX CpeJIbl (30HAX C pa3HBIM IMMOKAa3aTelIeM MPEIOMIICHUS ), BRI3BAaHHBIX YIIPYTHUMHU Jedopmanus-
MU IIPU IPOXOKICHUH yIbTPa3ByKa

* SIBJICHUE BPAILEHUS] IUNIOCKOCTHU MOJISIPU3ALIMHU MO IEUCTBHEM aKyCTHUECKUX BOJH

* 9TO sIBJICHHE M3MEHEHHUs KO3(pPUIIMEeHTa MPOMyCKaHHs CBETA IMOJ BO3IECHCTBUEM aKyCTUYECKUX
BOJIH

9. ITapameTp, Ha KOTOPBIM MPU BBIPAIIMBAHUN KPUCTAUIOB METOAOM YOXpanbCKOro 0OpaiaroT
BHHUMAaHHE, 3TO

* IapaMeTp PEIIeTKH KPUCTaJIA;

* TUI KPUCTAIUTMYECKOMN PEIIeTKU KPUCTAILNIA;

* IUIOTHOCTh KPUCTAIIA;

* CKOPOCTh BBITSITUBaHUS KPUCTAILIIA.

10. Kpucramisl HHo6ara TUTHS BEIPAIIUBAIOTCS

* MmeToioM bpumxkmena;

* TUAPOTEPMAIBHBIM METOJIOM;

* MeTOAOM HOXpaabCKoro;

* METOJOM KPHUCTAJUIU3ALMK U3 PACTBOPA.

11. OnHuM U3 neeKTOB CTPYKTYPBl KPHUCTAIIIOB HUOOATA JIUTHUS SIBIISIOTCS

* TUCIIOKAllNY;

* BaKaHCHUU;

* IBOMHUKOBAHMNE,

* TPaHUIIbI 3€PEH.

12. OnauM U3 crmoco60B (GHOPMHUPOBAHUS PETYISIPHBIX JOMEHHBIX CTPYKTYpP B IPOIIECCE MOCIEPO-
CTOBOH 2JIEKTPOTEPMUIECKI 00PaOOTKH SIBISIOTCS

* [IepEenosIpU3aLUsl TOCTOSTHHBIM JIEKTPUUECKUM I0JIEM;

* IIepenosipu3aus MpU OXJIAKIECHUE JO0 KOMHATHON TeMIIepaTyphbl IPU BHIKIIOYECHHOM I10JIE;

* [IepenosIpU3aLus IPU BO3JCHCTBUN CBETA;

* TEPMOIEKTPUYECKAS TIEPEIOIAPU3ALUSL.

13. Kpuctamiast KTP umeror

* KyOU4ECKYIO CTPYKTYpY;

* T€KCArOHAJIBHYIO CTPYKTYPY;

* OPTOPOMOUYECKYIO CTPYKTYPY;

* TETPArOHAIBHYIO CTPYKTYPY;

* MOHOKJIMHHYIO CTPYKTYpY.

14. DnexTpuyeckue U ontuueckue cBoiicta kpuctamioB KTP onpenenstorces

* BBICOKOH Temriepatypoil Kropu;

* IPUCYTCTBUEM MaKpOAEPEKTOB CTPYKTYpHI;

* MPUCYTCTBUEM TOUYCUHBIX 1e(DEKTOB U MPUMECEH;

* OTCYTCTBHUEM ONTHUYECKHA AaKTHUBHBIX LIEHTPOB.
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15. Kpucramnsr KDP BeIpamuBatorcs

* MmeTooM bpumkmena;

* U3 BOJHBIX PaCTBOPOB;

* TUAPOTEPMAIILHBIM METOJIOM;

* MeTo10M HYOoXpalIbCKOro.

16. BripamuBanve KpUCTaIIOB MOAATA JIUTUS IPOBOJSAT METOJOM

* MeTOAOM HYOXpaabCKoro;

* MmeTonoM bpumkmena;

* U30TEPMHUYECKOT0 UCTIAPEHUs PACTBOPUTEIIS;

* 13 BOJHBIX PACTBOPOB.

17. Kpucramnsl 6opara 6apust BEIPAIIMBAIOTCS

* MmeTonoM bpumkmena;

* U3 BOJHBIX PaCTBOPOB;

* TUAPOTEPMAIILHBIM METOIOM;

* KPUCTAJUTM3AINH U3 PACTBOPA B pacCIUIaBe;

* MeTo10M YOoXpallbCKOrO.

18. doTtopedpakTuBHBIH YPPEKT 3aKTIOIACTCS B

* I3MEHEHUU KO3(PPUIIMEHTa MOTIIONIEHHUS O] IEHCTBUEM CBETA;

* U3MEHEHHUHU TI0Ka3aTellsl MPEJIOMIICHHS O] ICHICTBUEM CBETa;

* I3MEHEHUHU MTOKa3aTessl MpeJoMIIeHHs oA AeiicTBreM aedopMaluy;

* I3MEHEHUHU TTOKA3aTellsl PETOMIICHUS MO JEHCTBUEM TeMITePaTyphI.

19. OcHoBHOM ipuunHOM (HoTOpedhPaAKIINH SIBIISETCS

* MUPORIIEKTPUIECKHI P PEKT;

* MAarHUTOONITHYCKHUH 2P DeKT;

* JIEKTPOONITUYECKH AP PEKT, BEI3BAHHBIH MOJIEM NMPOCTPAHCTBEHHOTO 3apsiaa.

20. qudpakuronnas 3¢pGeKTUBHOCTH ()a30BBIX TOJ0rpamMM B GoTOpePPaKTUBHBIX KPUCTAIIAX 3a-
BHCHUT OT

* YIIEJIBHOTO COMIPOTUBIICHUS MaTepuaa;

* TOJIIIMHBI KPUCTAJIA;

* BEJIMYMHBI PUIIOKEHHOTO HAIIPSDKEHUS K KPUCTAILTY;

*» koo purmenta quddysun.

21. dudpakuuonHas pemerka B (oTopedpakTUBHOM KPHUCTAIIJIE BOZHUKACT MPHU

* nehopMaIuu KpucTaia,

* IEpPUOTYECKH HEOTHOPOIHOM pacIpe/IeIeHHH HHTEHCUBHOCTH CBETA MPHU B3aUMOICHCTBUU JIBYX
ONTUYECKHUX JIY4EH;

* I3MEHEHUHU TeMIIepaTypbl KpUCTallia.

22. J1na uzydyenus ¢poropedpakTuBHOTO 3(PpPeKTa UCTIONB3YIOT METOIBI

* rostorpadUUeCKuit;

* U3MEepeHUs Ko PHUIMEHTA MTOTIIOMICHHS;

* MOAYJISIIUM UHTEHCUBHOCTH CBETA;

* U3MEPEHUS TIOKa3aTels MPEIOMIICHHS.

14.1.2. Bonipocsl Ha co0eceoBaHue

1) Henunelinple ontuueckue Marepuaibsl. Kinaccuduxarus.

2) Ilpunnunel 0TOOpa BELIECTB, NEPCHEKTUBHBIX JJIs IPUMEHEHUS B TMHAMUYECKOH ronorpaduu.

3) OnTuueckue u roorpadpuyecKkue METO/Ibl U CXEMBbI pElIeHUs 3a/1a4 paclio3HaBaHus 00pa3oB.

4) MeTonuKy IpOTrHO3UPOBAHUS ONTUYECKUX U (PU3UKO-XUMHUECKUX ITapaMeTPOB HOBBIX MaTEepH-
aJoB.

5) Monoxkpucrannnueckue marepuansl YO-NK nuamna3oHoB.

6) OnTryeckue mpeoopa3oBaTesu YaCTOTHI.

7) MarautHble KpUCTAILIIBI.

8) HenuHeitHO-ONTHYECKHE KOMITOHEHTHI Ha OCHOBE IMEPUOIWYECKH TOJISPU30BAHHOTO HHOOATa
JUTHUSA I IpeoOpa3oBaHusl HHPPAKPACHOTO M3IIyUeHUs Jlazepa B YIbTpaduOIeTOBbIN, CHHUN U 3€JICHBIH
ONTHUYECKUN CIEKTP.

9) UccnenoBanue (a3oBoro nepexoaa B TaHTANIATE JTUTUS METOIOM OPMILITFOOHOBCKOM CIIEKTPOCKO-
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10) CpolicTBa ¥ MPUMEHEHHUE KPUCTAIIJIOB CHIJICHUTOB.

11) Matepuaiibl s 3alIUCH ONTHYECKON HH(DOpMAIIHH.

12) CpolicTBa ¥ MPUMEHEHHUE KPUCTAJIJIOB HHOOATA JTUTHS.

13) CBoiicTBa MOHOKPUCTAJIJIOB TAHTAJIATA JIUTHSL.

14) Kpucramnsl guaeitrepodocdara kanus 1711 HEMMHEHHBIX U 3JIEKTPOONITHUECKUX MPUTTOKEHUH.

15) Kpucramisl nenrobapara kanus u guruapodocdara xamus 11 mpeodpa3zoBaHus J1a3epHOroO
U3TTy4YEHUS B TPETHIO U YETBEPTYIO TAPMOHHUKH.

16) Kpucramibl 115 reHepanun J1a3epHOTo U3J1y4eHNUsI.

17) Matepuansl 151 TeHEpaIllid BTOPOH TApMOHUKH.

18) Kpucramisl HUTpaTa HaTpUst U HUTpara Oapus A NMpeoOpa3oBaHUs U3ITYUYEHUS TBEPIOTENb-
HBIX JIa3epOB Ha OCHOBE 3(deKTa BHIHYKICHHOTO0 KOMOMHaroHHOT0 paccesinus (BKP).

19) UccnenoBanue onTHUECKON U HETMHEHHO-ONTHYECKON oqHOpoAHOCTH KpucTaniaos KTP.

20) MzrotoBieHne HEMMHEHHBIX JIEMEHTOB U3 kpucTaimioB KTP u ux xapakrepucTuku.

21) Y3k030HHBIE MTOJIyIPOBOJHUKOBBIE KPUCTAJLIBI.

22) llInpoko30HHBIE ONTHYECKUE KPUCTAIIIIBI.

23) OTtpunarenabHble KPUCTAIUIBI KapOuaa KpeMHHUSL.

24) da3oBbie MEPEXOAbl U CETHETOAICKTPUUECKOE MEPEKITIOUEHUE KaK CIIOCO0 yIpaBIICHUS Xapak-
TepUCTUKaMU (HOTOpePPaKTUBHON ToorpaduIecKoi 3amucH.

25) Matepuaisl ¢ OTpHUIATeILHBIM TTOKA3aTeIeM MPETOMIICHHUS.

26) HanokpucTaimmuyeckue MaTepualbl.

27) HenuHeltHbIE KPUCTAIUTBI C PETYISIPHON U HEPETYIISIPHON IOMEHHBIMH CTPYKTYPaMH.

28) Baustnue GOTOMHAYIIMPOBAHHOTO MOTJIOIIEHHS cBeTa Ha (GoTopedpakTHBHBIN P PEKT B KpH-
cTajutax CHJIIEHUTOB. 29) Bnusaue nerupoBanus Ha GoTtopedpakTHBHBIE CBOMCTBA KPUCTANIOB HUOOATA
JUTHSL.

30) B3auMopeiicTBHE CBETOBBIX BOJIH Ha OTpa)kaTeJIbHOW rojiorpaduuecKkol pemnieTke B Kyouue-
ckuXx (hoTopepaKTUBHBIX KPUCTAIIIAX.

14.1.3. Tems1 pedepartoB

1) CrpykTypa KpUCTaJI0B TUTAaHMI-(ocdarTa Kanus.

2) Ontuueckue cBoiicTBa kpuctamioB KTP.

3) Cerneroanextpuueckue (ha3oBbie rnepexonnl B kpuctamiax KTP.

4) BausHUs Ha ONTUYECKYIO U HEIMHEHHO-ONTHYECKYI0 OJHOPOJHOCTh KpucTtayioB KTP texHo-
JOTUYECKHX [TapaMeTPOB POCTOBOTO IPOIIecca.

5) Ucnons3oBanue kpuctamuioB KTP ans BeicokodhpekTHBHOrO HEIMHEHHOro MpeodpazoBaHUs
U3JTYYCHUS TBEPAOTEIHHBIX JTa3epPOB.

6) OcHOBHBIE IPUUUHBI (HOTOPEPPAKLINY.

7) MexaHu3M BO3HUKHOBEHUSI poTopedpaKiuy.

8) ®oropedpaktuBHbIi 3PPexT B kpucramiax ZnGeP2.

9) OnTHueckue CBONCTBA KPUCTAJIIOB CUILJIEHUTOB.

10) ®ortopedpakTiBHbIN 3)(DHEKT B KpUcTalIIaxX KIacca CUIICHUTOB.

11) ®oropedpakTUBHBIE FOIOIPAMMBI B KpUCTaJJIaX KJlacca CHILJICHUTOB.

12) ®ortopedpaktuBHbIi 3hDekT B KpucTaiaax HI0obaTa JIUTHS.

13) da3oBble nepexo/ipl ¥ CETHETOIIEKTPUUECKOE MEPEKITIOUCHHE.

14) AnIOMOUTTPHUEBBII rpaHar.

15) AnroMuHaT UTTPHUSL.

16) Kanwuii- Heonum-docdaTHoe cTekIo.

17) Marepuasbl, HCHOIb3yEeMbIE JUIsl MUHU-JIa3€POB.

14.1.4. Bonipocbl Ha cAaMONOATOTOBKY
Knaccugukanust HenMHEHHBIX ONTHYECKUX MATEPUAJIOB M HEJIMHEHHO-ONTHYECKUX YD PEKTOB.
[Tpunumbel 0TOOPA BELIECTB, NEPCHEKTUBHBIX JJI1 IPUMEHEHHUS B JUHAMHUYECKOM rojorpaduu.
JlazepHble, aKyCTHYECKHUE, HEJIMHEWHO-ONTHYECKUE, IOIYIPOBOJHUKOBBIC, CETHETORICKTpUYE-
CKH€, MarHUTHBIE KPUCTAILIBI U UX IPUMEHEHUE.
KpI/ICTaHJIBI Ha OCHOBE OKCHUI0B HI/IO6I/I$I, TaHTaJla U TUTaHa.
Mertop! BeIpalliiBaHus KPUCTAILJIOB HUOOATOB, TAHTAIATOB.
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JledeKThl CTPYKTYpPHI KPUCTAJUIOB HUOOATOB U TAHTAJIATOB.

OcHoBHbIE IPUUKHBI HOTOpPEPPAKIINH.

®da30BbIe MEPEXO/bl M CErHETOIEKTPHUECKOE IEPEKITIOUCHHUE KaK CIIOcO0 YIPaBICHUS XapaKTepH-
cTuKkaMu GoTopePpaKkTUBHOMN ToNOrpaGUIecKor 3ammcH.

Henuneitnbie kpuctamisl cemeiicta KTP. bopate! nutus, 6apus.

BonopactBopumsie HenuHelHbie KpucTauibl KDP (KH2PO4) u nonater muTusi.

14.1.5. Tembl 0NIPOCOB HA 3aHATUSX

Kpucrannsl — npeobpa3zoBaresin OAHOTO BUa SHEPIUU B IPYTOM.

JlazepHble, aKycTUYECKHE, HEIMHEWHO-ONTHYECKHE, IMOITYIPOBOJHUKOBBIE, CETHETO3JIEKTpUYE-
CKH€, MarHUTHBIE KPUCTAJLIBI U UX IPUMEHEHHUE.

Mounokpucramnndeckue Mmarepuans!l Y ®-HK nnana3onos

Onucanne MOHOKPUCTAJUIOB IO CIIPABOYHHUKY.

JIBOMIHMKOBaHHUE.

MoHonooMeHH3a1Ms KpUCTAIOB

Henunelinbie kpucramisl cemerictBa KTP. bopatel nutus, 6apus.

BonopactBopumsie HenuHeinble kpuctauibl KDP (KH2PO4) u nonate! nutus.

PaccTBop-paciaBHblii MeTO] BbIpaliuBaHus kpuctaios cumeiictsa KTP u 6oparos.

dotopedpakTUBHBIN 3P(PEKT B KUCTOPOAHO-OKTAAPHUECKUX KPUCTAIIIAX.

dotopedpakius B MPAKTUUESCKU BAKHBIX KPUCTAJUIAX: HHOOAT JUTHS, HUOOAT Oapusi-CTPOHIINS,
HHOOAaT Oapus-HaTpHsl, HIOOAT KaJusl.

14.1.6. Temb! 10K12/10B
1) Metons! BeIpalinBaHusi KPUCTAIIJIOB TUTaHMI-(hocdara Kanus.
2) Ontuueckue cpoiictBa kpucramios KTP.
3) Cerneroanektpuueckue (ha3oBbie nepexonabl B kpuctamiax KTP.
4) Ucnons3oBanue kpuctauioB KTP B turamudeckoit ronorpadum.
5) ®otopedpakTUBHBIE KPUCTAJLITHI.
6) ®oropedpakTuBHBIN YPPEKT.
7) ®otopedpaktuBHbIi 3G dekT B Kpuctamiax ZnGeP2.
8) OnTuueckue cBOICTBA KPUCTAINIOB CUJIJIEHUTOB.
9) ®otopedpakTuBHBIN AH(HEKT B KpUCTAIIIAX KIIacCca CUIUICHUTOB.
10) IIpumeHeHre KpUCTaNIOB CUIIJIEHUTOB B HEJIMHEHHOW ONTHKE.
11) ®oTtopedpakTuBHbIi 3HPEKT B KpHUCTaUIaX HIOOATA JTUTHSL.
12) OnTuyeckue cBOMCTBA alFOMOUTTPUEBOIO TpaHara.
13) HenuHeitHbIe ONTHYECKHE MaTePUAIbl, UCIIOJIb3yEeMBbIE JIJIT MUHH-JIA3€POB.

14.1.7. 3auér

[Tpumep TecToBOTO OIpoca s MOTyYeHHs 3a4eTa:

Tema: «PuU3n4YeCKUEe CBOMCTBA HETUHEUHBIX KPUCTAJIOBY

1. Dnekrpoontuueckuii 3 pexT 00ycIoBICH

* I3MEHEHHEM TI0Ka3aTellsl TIPEJIOMIICHHS MO IEHCTBUEM CBETAa;

* U3MEHEHHEM T0Ka3aTessl MPEIOMIICHHS O] ICHCTBUEM JIEKTPHUUECKOTO TOJIS;

* I3MEHEHHEM TI0Ka3aTellsl TPEIIOMIICHHS IO ISHCTBUEM MEXaHUYECKOTO HAIPSHKEHUS;

* U3MEHEHHMEM TI0Ka3aTess MPEIOMIICHHS O] ICHCTBUEM TeMIIepaTyphl.

Tema: «Kpuctanasl Ha OCHOBE OKCHIIOB HUOOHS, TAHTAJIa U TUTaHA

1. ITapameTp, Ha KOTOpBIA NpU BBIPAIIUBAHUM KPHUCTAIIOB METOAOM YOXpaiabCKOro oOpamaroT
BHUMaHHE, 3TO

* MapaMeTp PeLIeTKH KPUCTAIIa;

* TUT KPUCTAIUTMYECKON PEIIeTKH KPUCTAILIA;

* IUIOTHOCTH KPUCTAILIA;

* CKOPOCTH BBITSTHBAHUS KPUCTAILIA.

Tema: «Henuneiinsie kpucrasuisl TuTanuiagpocdara xamus (KTP)»

1. Kpucramner KTP umeror

* KyOU4ECKYIO CTPYKTYpY;

* TeKCarOHAIBHYIO CTPYKTYPY;

CornacoeaHa Ha noprane Ne 31556 16



* OPTOPOMOUYECKYIO CTPYKTYPY;

* TETParoHAILHYIO CTPYKTYPY;

* MOHOKJIMHHYIO CTPYKTYPY.

Tema: «@otopedpakTuBHbIC 3HPEKTHI B KPUCTAIIIAX)
1. ®oropedpakTuBHBIN AP (HEKT 3aKII0YaeTCs B

* I3MEHEHHH KOA((UIMEHTA TTOTIIOIIECHUS TTO]T ICHCTBHEM CBETA;

* I3MECHECHUHU TTOKA3aTellsl IPEJIOMIICHHS TTO/T JICHCTBHEM CBETA;

* I3MEHEHHUH TI0KA3aTellsl PEIOMIICHHS TTOJT IeHCTBHEM J1ehopMallvi;
* I3MEHEHUHU TTOKA3aTellsl IPETOMIICHUS MO JEHCTBUEM TeMIIePaTyphI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuIy ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU

310pPOBbA U MHBAJIMJIOB

Kareropuu
o0Oy4arommxcs

Bup! JONOTHUTENBHBIX OIICHOUHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB O0YyUCHUS

C napyumeHusMu
ciiyxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[TpeumyieCTBEHHO MUCHMEHHAS
npoBepKa

C HapymeHusiMu
3peHus

CobecenoBanue 1O BOTIPOCAM K 3a4€TYy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUYCHUSIMH T10
00LLIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO NTPOBEPKa
METOZAMH UCXOJISl U3 COCTOSTHUS
o0y4arouierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM 1JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

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

- IIPEJOCTaBIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpu HEOOXOAMMOCTH IS JIII ¢ OTPAHUYCHHBIMHI BO3MOXKHOCTSIMU 3/IOPOBBSI M MHBAIUJIOB MPOIIC -
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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