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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEPHAJIbI HEJTUHEMHOM ONITUKU U JMHAMUYECKOM I'OJIOT PAGUN

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hanpasnenue moarorosku / crienanbHOCTh: 12.04.03 @oToHMKa U onToMH(pOpMaTHKa
Hanpasnernnocts (nmpodunp) / cnenmanusanusi: ®OTOHHKA BOJHOBOJHBIX, HEJUHEHHBIX H
NepHOAUYECKUX CTPYKTYp

dopma 00yUueHUS: OUHASA

@axynpreT: PaKkyabTeT 3JIeKTPOHHOH TexHukH (PIT)

Kadenpa: Kadeapa r3nexkrponnbix npudopos (I11)

Kypc: 1

Cemectp: 1

VY4eOnsiii man xHadopa 2020 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOIl esTenbHOCTH 1 cemectp Bcero Enynunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 26 26 4acoB
CamocTtosarenbHas pabora 28 28 4acoB
OO0mmas TpyJ0€MKOCTh 72 72 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 2 2 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMmupoBaHNe 3HAHUN, YMEHUNW M HABBIKOB, HEOOXOAMMBIX MPHU pa3pabOTKe TEXHOJIOTHHU
MOJIyYeHHS] MaTEPHUAJIOB I HETMHEHHON ONTHUKH, 3JIEKTPOONTHUKH, JMHAMHYECKON ronorpadpun 1is
JaIbHEHIIEr0 UCTIONb30BAaHUS UX MPHU pa3pabOTKe U IKCILTyaTallud YCTPOWCTB U CHCTEM KBAaHTOBOM U
ONTUYECKON DJIEKTPOHUKH HA UX OCHOBE.

1.2. 3agauy AUCHUILIUHBI

1. Tlomyyenue 6a30BbIX 3HAHUHN B 00JIACTH TEXHOJIOTHUHU MPOU3BOACTBA HEIIMHEHHO-ONTHYECKUX U
ANEKTPOONTUYECKUX KPUCTAIIIOB.

2. I[lonyuyenue 06a30BBIX 3HAHUK MO METOJAaM JIETUPOBAHUS HEIWHEHHO-ONTHYECKUX U
AJIEKTPOONITUYECKHUX KPUCTAIUIOB M UX TTOCIEPOCTOBOM 0OpabOTKH.

3. ®opmMupoBaHUE OCHOBHBIX MPEACTABICHUN O crocobax MOJYyUYEHHUS MATEPHATIOB CO
CBOWCTBaMH, TpeOYEeMBIMH Jisi MPUMEHEHUHM B yCTPOWCTBAX W CHUCTEMaxX HEJIMHEHHOW ONTHKH,
yIpaBJeHUS JIa3epHBIM U3JTy4Y€HUEM, TUHAMUYECKOU rojorpaQuu.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Moayns gucuuruinH: @OTOHHMKA U HEIMHENHAS ONTHKA.

Wunexc qpucuimnanasl: 51.B.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TKP-2. Cnocoben
MIOCTPOCHHIO
MaTEMAaTHYCCKUX
MojieIell 0ObEKTOB
UCCJIEIOBaHUsI U BHIOOPY
YHCIICHHOTO METOJIa X
MO/JICIIUPOBAHMS,
pa3paboTKe HOBOTO WJIH
BBIOOp TOTOBOTO
AJIropurMa pCIcHuA
3a1a4n

[TIKP-2.1. IToctanoBka 3ana4u
U olpeseneHne Habopa
MapaMeTpoB, C YYETOM
KOTOPBIX JIOJDKHO OBITH
MIPOBECHO MOJCIUPOBAHUE
MPOLECCOB, SIBJICHUN U
0cOOeHHOCTEN paboThI
W3EJINI ONTOTEXHUKH.

YMeTh CTaBUThH 33191 M ONPEIEISITH HAOOPBI
MapaMeTpoB, ¢ YIYETOM KOTOPBIX MOXKET OBbITh
IIPOBEJIEHO MO/IEIUPOBAHUE MPOLIECCOB,
SIBJICHUHM 1 0COOCHHOCTEN paboThl U3JEIHI HA
OCHOBE HEITMHEHHBIX KpucCTaljioB.

[TKP-2.2. Onpenensier
BBIXO/IHBIE MTApaMETPhI U
GbyHKIMH pa3padaThIBAEMOTO
ONTHUKO-3JIEKTPOHHOTO
npudopa, KOTOPBIE TOJKHBI
OBITH OTIPEJICTICHBI B
pe3yNbTaTe MOJCIUPOBAHUS
ero GyHKIIMOHUPOBAHUSI Ha
OCHOBE (PM3HUECKHUX
MPOIECCOB U SIBJICHUM.

YMeTh orpenensaTh BIXOIHBIE TapaMeTphl U
GbyHKIMH pa3padaThIBAEMOTO ONITHKO-
AIIEKTPOHHOTO pUOOpa HAa OCHOBE
HEJIMHEMHBIX KPUCTAIIIOB. Y METh ONPENIEIATh
apaMeTpsl B pe3ysIbTaTe MOJCIUPOBAHUS
npudopa GyHKIIMOHUPOBAHUS HA OCHOBE
(bu3NYECKUX MPOLIECCOB U SIBICHUM.

[TKP-2.3. Pa3zpabaTbiBaeT
MaTeMaTU4eCKUe MOJICITH
(YHKIIMOHHPOBAHHS OTITHKO-
AIIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3HUECKUX
MIPOLECCOB U SIBJICHUM.

VYMeTb pa3pabaTeiBaTh MaTeMaTHYECKUE
MoJiesd YHKIIMOHUPOBAHUS ONTHKO-
AJIEKTPOHHBIX TPUOOPOB HA OCHOBE
(U3MUECKUX MPOLECCOB U SABJICHUMA.

[1KP-2.4. BnageeT HaBbIKaMu
MIPOBEICHUS KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
(YHKITMOHUPOBAHHSI ONITHKO-
AJIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3HUYECKUX
MPOLECCOB U SIBJICHUM.

BJIaI[eTI) HaBbIKaMU IMPOBCACHUA
KOMIIBIOTCPHOTI'O MOJACIIMPOBAHUSA
(YHKITMOHUPOBAHHSI ONITHKO-3JICKTPOHHBIX
MpUOOPOB HA OCHOBE HETMHEUHBIX
KPHUCTAJLJIOB.

[TKP-2.5. ITpoBoaAUT aHaIuU3
MOJTyYEHHBIX Pe3yIbTaTOB
MOJICIIUPOBAHUS PAOOTHI
ONTHUKO-3JIEKTPOHHBIX
MpuOOPOB HA OCHOBE
(U3UYECKUX MPOIECCOB U
SIBJICHUU.

AHanu3upoBaTh NOJyUYEHHBIE pe3yIbTaTa
MOJIETTUPOBAHUS pabOTHI ONITUKO-
AIIEKTPOHHBIX MPUOOPOB HA OCHOBE
HEJIMHEWHBIX KPUCTAIIJIOB
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[TKP-3. Cnocoben [TIKP-3.1. ®opmupyer 3anaun | YMeTb (OpMUPOBATH 3329 /IS BHISIBJICHUS

pa3palaTbIiBaTh JUTSI BBISIBIICHUS TIPUHITUTIOB M | TIPUHIIAIIOB CO3/IaHUSI HOBBIX MMPUOOPOB

(OTOHHOE YCTPOMCTBO  |MyTEH CO3/aHMS HOBBIX JTMHAMHUYECKOU royiorpadum.

Ha OCHOBE 3JIEMEHTHON  |ONTUYECKUX U ONTHKO-

0a3bl, BEIOUPATh AJIEKTPOHHBIX IPUOOPOB U

Heo0XxouMoe KOMILIEKCOB.

obopynosanue u cnocod (TTKP-3.2. YMeeT mpoBOAUTh | YMETh HPOBOIUTH MOI60P 000PYIOBAHUS 1

KOHTPOJISI TApaMeTPOB | ro60p 000pyAOBaHUS U KOMIUTEKTYIOIIHNX, HEOOXOMMBIX JJIS

yCTpOlicTBa KOMIUIEKTYIOIIUX, MTOCTPOEHUS TOJIOTpapUIECKUX CXeM U
HEOOXOIUMBIX JIJIs MIPOBEACHUS UCCIIEI0BAHUN METOaMU
MIPOBEICHUS UCCIICIOBAHUNA. | TMHAMHUYECKOU rojiorpadun
[TKP-3.3. Pa3zpabaTbiBaeT Pa3pabaTbIBaTh METOIUKHY MPOBEICHUS
METOJIMKH UCCIIEJOBaHUM. AKCIIEPUMEHTAJIbHBIX HCCIIEIOBAHUI

PETUCTPUPYIOIINX CPELl, UCIIOJIb3YEMBIX B
JUHAMUYECKOH rojorpaduu

[1KP-3.4. ITpoBoauT Bnanets MeTogamMu npoBeaeHus

HCCIICIOBAHUS. HCCJICIOBAHUN B 00JIaCTH JTMHAMHYSCKOMN
rojorpagun

ITKP-3.5. Ymeer YMeTh oCymecTBIATh 00pabOTKY U aHATHN3

OCYIIIECTBIISATH 00pa0OTKY M |pe3ysbTaTa MPOBEICHHBIX UCCIIECIOBAHUH.
aHaJu3 pe3yibTaTa
HUCCIIEIOBAHUN.

[1IKP-3.6. YMmeeT cocTaBiidATh | YMETh COCTaBISATH OTUYET O IPOBEAEHHBIX
OTYET O NMPOBEAEHHBIX HUCCIIeIOBaHUU
HUCCIIEIOBAHUM.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCTABIISET 2 3a4CTHRIX SUHHUIL, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AMCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITEIbHOCTH

Beero |CemecTpsl

Bunbl yueOHOI esTenbHOCTH
4acoB 1 cemectp

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 44 44
JIeKk1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHSA 26 26
CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 28 28
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka k 3auery 13 13
BrlnonHeHne MTHAUMBUAYAIBHOTO 3a1aHUS 5 5
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 5 5
IToaroroBka K TECTUPOBAHUIO 5 5
OO0mas Tpya0eMKoOCTh (B 4acax) 72 72
Oo0mas TpynoeMkocTh (B 3.e.) 2 2

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cam. |Bcero vacos
[Ipaxk. dopmupyemble
HasBanus paznenoB (Tem) IMCUUIUIMHBL | 3aH., pao., (6e3
3aH., 4 KOMITETCHIINH
q q 9K3aMEHA)
1 cemecTp
1 Knaccudukanus HeTHHEHHBIX 4 4 6 14 IIKP-2, TIKP-3
ONTUYECKUX MAaTEPHUATIOB
2 dusnyecKkue CBOMCTBA 4 6 6 16 IIKP-2, IIKP-3
MOHOKPHUCTAJUTMYECKUX MAaTEPUAIIOB
3 CrocoOsl cMHTE3a COeqMHEHNI OCHOBE 4 4 5 13 IIKP-2, TIKP-3
OKCHJIOB HUOOWS, TaHTaja U TUTaHa
4 Kpucramnsl cemeiicTBa Tutanuindocdara |2 6 5 13 [IKP-2, I[TKP-3
kanua KTP
5 Ucnonb3oBanue GoTopePpakTHBHBIX 4 6 6 16 [IKP-2, [TKP-3
MaTEpUajIoOB B TUHAMHUYECKOU ronorpadun
Hroro 3a cemectp|18 26 28 72
Hroro |18 26 28 72

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCIHUILIMHBEI (B T.4. IO JICKIUSIM)
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TpyroemMkocThb
Hazpanus pa3nenos (Tem) Conep:xanue pa3enoB (Tem) dopMupyembie
JUCITUTTAHBI JUCIUILTAHBI (B T.4. TIO JIEKIUSIM) (ReKIMOKHEIE KOMIIETEHIINH
3aHATHSA), U
1 cemecTp

1 Knaccudukarnus Posnb ontrueckux MatepualioB npu 4 [TKP-2, I[IKP-3
HEJIMHEWHBIX ONTUYECKUX |UCIOJIb30BAaHUU ONTUYECKUX U
MaTepUajoB rojorpauueckux METOJ0B B 3a/1a4ax

pacrno3HaBaHHs 00pa3oB.

Uroro 4

2 ®usnueckue cBoiictBa | CErHETOANEKTPUYECKUE KPUCTAIIIBI. 4 [IKP-2, TIKP-3
MOHOKPHCTAIITHYECKUX [Tpe3030eKTpHUUEeCcKrE KPUCTAILIBL.
MaTepHaioB DNEeKTPOONTHYECKHE KPUCTAIIIBI.

Kpucramisl a1 akyCTOONTHYECKUX

npuinoxeHui. Kpucrasmist —

peoOpa3oBaTey OAHOTO BUIA SHEPTUU

B Apyroi. Kpucramisl ¢ kyonueckon

HEJIMHEHHOCTHIO, UCTIONb3YEMbIE /TS

peoOpa3oBaHUs ONTHYECKOTO

U3ITY4YCHUSI.

Hroro 4
5




3 CnocoObl cuHTE3a CBoiicTBa MOHOKPHUCTAJUIOB HUOOATa 4
COCIMHEHUHN OCHOBE sutusi. CriocoObl BeIpalllUBaHUS

OKCHI0B HI/IO6I/I$I, TaHTaJla (MOHOKPUCTAJLJIOB HHOOAaTa JIUTHS.

U TUTaHA Merto/bI HicCI€I0BaHHS COCTAaBA U

ne(heKTHOCTH KPUCTAJJIOB HUOOATa
nuTuss. MeToauKu uccie10Banms
JIOMEHHOM CTPYKTYpPBI B KpUCTAJIIIaxX
HuoOata nmutusa. CBoicTBa
MOHOKPHUCTAJJIOB TaHTajaTa JINTHUS.
CriocoOpl BbIpaIIUBaHUS
MOHOKPHUCTAJJIOB TaHTajlaTa JINTHUS.
JleeKThI CTPYKTYPBI KPUCTAIIIOB
TaHTaJlaTa JIUTHS

[1IKP-2, TIKP-3

Hroro 4
4 Kpucramisl cemeiictea  |Ontudeckue cBoiictsa kpucramios KTP. 2 [IKP-2, TIKP-3
tutanmidocdara Kamus UccnenoBanue BIUSHUSA Ha ONTHYECKYIO
KTP U HEJIMHEHHO-OIITUYECKYIO
OJIHOPOAHOCTH KpucTauioB KTP
TEXHOJIOTHUECKUX MTapaMeTPOB
pocroBoro npouecca. McnonszoBanue
kpuctamio KTP mis
BbICOK03()(PEKTUBHOTO HETMHEHHOTO
peoOpa3oBaHUS U3TyUCHUS
TBEPJOTENIbHBIX JIa3€POB.
Hroro 2
5 Ucnonp3oBanne Mexannu3M BO3HUKHOBEHHUS 4 IIKP-2, TIKP-3
dboTopedpakTUBHBIX dhoTtopedpakiuu. oropedpakTHBHBIN
MaTepuasioB B a¢ddext B kpuctamiax ZnGeP2.
JTUHAMHUYECKOU dortopedpakTuBHbIA 3HPEKT B
rojorpagpuu KpHUCTaJlJIaX KJlacca CHJIJICHUTOB.
®doropedpakTUBHBIE TOJIOTPAMMBI B
KpHUCTaJlJIaX KJlacca CUJIJICHUTOB.
doropedpakTuBHbIA 3HPEKT B
KpHUcTajax Huobara JIUTHUS.
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmiuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME MPaKTHYCCKUX 3aHATHH (CEMHUHAPOB)
HazBanus pasnesnoB (Tem) HaumenoBanue npaktuueckux | Tpyaoemkocts, | PopMupyembie
JUCIUIUTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUU
1 cemecTp
1 Knaccudukarus Onrtuyeckue u ronorpaduieckue 4 [TIKP-2, TIKP-3
HEJIMHEHHBIX ONTHYECKUX METO/IbI
MaTepuaioB HUroro 4
6
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2 ®usnyeckue cBOcTBa CerneronneKkTpuyeckue 6 [1IKP-2, TIKP-3
MOHOKPHCTAJITHYECKUX KpucTamisl. [Ibe303mekTprueckue
MaTepUajoB KPHUCTAJITBL. DJIEKTPOOTITUIECKHE
KPUCTATBL. AKyCTOONTHYECKHUE
KPHUCTaJLIBL.

Hroro 6
3 Crioco6bI cuHTE3a Huobar nutus. [ledexTst 4 [TIKP-2, TTKP-3
COEJIMHEHUI OCHOBE OKCHJIOB | CTPYKTYphl KPHCTAJIJIOB TaHTajaTa
HUOOMSI, TAaHTaIa U TUTAHA JIUTHUSL.

HUroro 4
4 KpucTtamibl ceMeiicTea Onrturueckue CBOMCTBA 6 [TKP-2, I[IKP-3
tutanuidocdara kammst KTP  |kpucramnos KTP.

HUrtoro 6
5 Ucnonrs3oBanue doTopedpaKkTUBHBIE TOIOTPAMMBI 6 [1IKP-2, TIKP-3
doropedpakTUBHBIX B KpUCTaJIJIaX KJIacca CUJIJICHUTOB.
MaTepHasioB B JMHaMU4ecKoil | DoropedpakTuBHBIA P PEKT B
rosiorpagun KpHUCTaIaX HUOOAaTa JIUTHSI.

Hroro 6

Hroro 3a cemectp 26
Hroro 26

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHasi paboTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabmuia 5.6 — Buasl camocTosITeNIbHOM paboThl, TPYAOEMKOCTh U (pOopMHUpyeMble KOMIETEHIIMH
Bunasr
Hasanusa pasznenos . | Tpynoemkocts, | @opMupyemsie
CaMOCTOSITEJIbHON DopMBI KOHTPOJIS
(TeM) DUCUIUTUIMHBI q KOMITCTEHIIUH
paboThI
1 cemecTp
1 Knaccudukanus [Toxroroska k 3auery 3 IIKP-2, TIKP-3 3auér
HEJTMHEHHBIX Brinonnenune 1 [TIKP-2, [IKP-3 | UunuBunyansHOE
ONTHYCCKUX MAaTCPUAJIOB WHIUBUIYAJIBHOTO 3aJaHue
3a/1aHus
Brinosnnenue 1 [TKP-2, TIKP-3 [IpakTrueckoe
MPaKTUYECKOTO 3a7laHue
3a7aHus
IToaroroska k 1 ITIKP-2, TIKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 6
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2 dusnyeckue cBorictBa |[loaroroBka k 3auery 3 IIKP-2, ITKP-3 3auér
MOHOKPHUCTAJUIMYCCKHUX | BpITOJIHEHHE 1 [TKP-2, T[IKP-3 | UuauBuayaibHOE
MaTcpralioB WHIVUBUYaJTbHOTO 3aJaHue
3aJaHus
Brinonnenue 1 ITIKP-2, TIKP-3 IIpakTueckoe
MPaKTUYECKOTrO 3a7laHue
3a7aHus
IloaroroBka x 1 IIKP-2, ITKP-3 TectupoBanue
TECTUPOBAHUIO
Uroro 6
3 Crioco6bI cuHTE3a ITogroroska k 3auery 2 ITIKP-2, TIKP-3 3auér
COEIMHEHUH OCHOBE Brinonnenune 1 [IKP-2, [IKP-3 | UunuBunyansHOE
OKCHJI0B HUOOMS, UHAWBUYAJIEHOI'O 3aJIaHuE
TaHTaJla ¥ TUTaHa 3ajanus
Brinonnenue 1 [TKP-2, TIKP-3 [IpakTrueckoe
MPaKTUYECKOTO 3a7aHue
3aJaHus
IToaroroska k 1 ITIKP-2, TIKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 5
4 Kpuctamisl cemeiictBa |[loaroroBka k 3auety 2 [TKP-2, TIKP-3 3auér
TuTaHunpochara Kanus | BermogHeHHE 1 [IKP-2, [IKP-3 | UuauBuayansHOE
KTP WHJMBU1yaJIbHOTO 3a7laHue
3a7aHus
Brinosninenue 1 [TKP-2, I[TKP-3 [IpakTrueckoe
MPaAKTUYECKOTO 3a1aHue
3aaHus
TToaroroBka x 1 IIKP-2, TIKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 5
5 Ucnonp3oBanue ITogroroska k 3auery 3 [TIKP-2, TIKP-3 3auér
(oropedpakTUBHBIX Brmmmonaenune 1 [TKP-2, T[IKP-3 | UuauBuayanbHOE
MaTcpralioB B WHIVUBUYaJTbHOTO 3aJaHue
JTUHAMUYECKOMN 3aj1aHus
royorpaduu Boinosnnenue 1 [TKP-2, [TKP-3 | IIpakTuueckoe
MPaKTUYECKOTrO 3a71aHue
3a7aHus
IloaroroBka x 1 IIKP-2, ITKP-3 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 28
Htoro 28

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU
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Bunpl yueOHOI AeSITeIbHOCTH
dopmMmupyemsie
Jlexk. Cawm. DopMBbI KOHTPOJISI
KOMIICTEHIUU [Ipak. 3aH.
3aH. pao.
IIKP-2 + + + 3auér, UHnuBHIyanbHOE 3aaHKeE,
[IpakTuueckoe 3ananue, TectupoBaHue
IIKP-3 + + + 3auér, UnnuBuayansHOE 3aaHKE,
[IpakTuueckoe 3ananue, TectupoBaHue

6. PeiliTuHroBasi cucreMa /Uil OLlEHKH YCIIeBAeMOCTH 00y4YaloIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHbIN MaxkcuManbHbBIN
OaJi 3a mepuos Bcero 3a
DopMbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6ainn 3a nepuon
Mexny 2KT n Ha CEMECTD
Hayana cemectpa | mexay KT u 2KT
KOHEII ceMecTpa
1 cemecTp
3auét 5 5 5 15
NuauBuyansHOE 10 10 10 30
3a/laHne
[IpakTryeckoe 3a1anue 10 10 10 30
TectupoBaHue 5 10 10 25
Hroro makcumym 3a 30 35 35 100
epuo.I
Hapacratomum utorom 30 65 100 100

6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb

bamner Ha JAaTy TCKyHICTO0 KOHTPOJIA OHGHKa

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK

N|W |~

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

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

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

6.3.
Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (neynosierBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. OnTuueckue cBoCcTBa TBepAbIX Tes: YuebHoe nocodbue / Cumonona I'. B., Kucrenea M. I'. -
2016. 126 c. [DnexkTpoHHbIN pecypc] - Pexxum nocryna: [DaekTpoHHBIN pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/5935.

2. OnTuueckoe MatepuanoBeaeHue: Yuedbnoe nocooue / Cumonosa I'. B., Kucrenera M. I'. -2013.
148 c. [DnexTtponHbIi pecypc] - Pexum noctyna: [DnekTpoHHBIN pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/2992.

3. OcHOBBI (pu3HUECKON U KBAHTOBOM onTuku: YuebHoe nocodbue / llannapos B. M. - 2012. 197 c.
[DnekTpouHbIEl pecypc]| - Pexum nmocrtyma: [DinekTpoHHBIH pecypc]: — Pexum nocrtymna:
http://edu.tusur.ru/publications/750.

7.2. JlonosHUTEIbHAS JJUTEpaTypa

1. Akyctuueckune kpuctayuibl : CnpaBouHuk / A. A. baucranos [u ap.] ; pexa. : M. II.
[Mackonbckas. - M. : Hayka, 1982. - 632 c. : wi. - bubnuorp.: ¢. 589-632. - b. u. YJIK 539.2:534(031)
(mammuue B 6ubnuoreke TYCVYP - 2 5k3.).

2. ®oropedpaktuBHbIC Y3 (DEKTH B AIEKTPOONTHUECKUX KpUCTAIIax | YueOHoe mocodue / B. M.
[Tangapos, A. E. Manaens, C. M. [llannapos, H. 1. bypumos - 2012. 244 c¢. [DneKkTpoHHBIN pecypc|: —
Pexxum moctyma: https://edu.tusur.ru/publications/1553.

3. T'eiiko, II. II. IlpuknanHas HenuHeWHas onTuka : yueoHoe mocoodbue / II. II. I'eiiko ;
deneparbHOE areHTCTBO MO 00pa3oBaHWIO, TOMCKHH TOCYJIapCTBEHHBIH YHHBEPCUTET CHUCTEM
yIpaBJICHUS U paauodieKTpoHuku, Kadeapa snexrponnsix mpubdopos. - Tomck : TYCVYP, 2007. - 109 c. :
ui., Tabi. - bubmuorp.: c. 68, 109 (manuune B Oudamorexke TYCVYP - 82 3k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTesI1bHBbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. MaTepuansl HETMHEWHON ONTHUKU M JUHAMHUYECKOW ronorpaduu: MeTtonudeckue yKa3zaHus K
npaktudeckuM 3ausatusMm / . W. lIsapiman, M. I'. Kucrenesa - 2012. 12 ¢. [DnekTpoHHEIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/1093.

2. Marepuaisl HEIMHEHHON ONTUKH M JMHAMUYECKOW rosorpadun: MeToandeckne yKa3aHus 10
camocrositenpHoi padore / I'. U. [lIBapiman, M. I'. Kucrenesa - 2012. 19 c. [DnexTpoHHEIH pecype]: —
Pexxum noctyma: https://edu.tusur.ru/publications/1094.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0A3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHasi ayAUTOpHs JIJI MPOBEJCHUS 3aHATHI J1abOpaTOPHOTO THINA, TTOMEIICHUE IS KypCOBOTO
MPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaIbHBIX KOHCYIbTanuii; 634034, Tomckas o6nacte, T. Tomck, Bepmnauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- NsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemienue 1iig XxpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAaMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nactb, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

OcBoeHME AUCUUILIMHBI JIMIIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISICTCS C UCIIOJIB30BAHUEM CPEACTB 00y4EHHs O0IIEro U CTIEHAIbHOTO Ha3HAYCHUS.

[Ipu 3aHATHAX ¢ O0y4yarOUIMMHCA C HAPYWIEHUSAMH CJIYyXa IPEJyCMOTPEHO HCIOJb30BaHHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJbTUMEIUNHBIX CPEACTB U JIPYTUX TEXHHYECKUX CPEICTB
npuema/nepenaun yaeoHoi HHGOpManu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHMs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOPOH 3aHUMAIOTCSI 00ydaroiecs: ¢ HapyImeHHEM CiIyXa, 000py/10BaHa KOMIIBIOTEPHOW TEXHUKOM,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYarOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs PEAYCMOTPEHO UCIOJIb30BAaHUE B
JEKIMOHHBIX U YUYE€OHBIX ayJIMTOPUSIX BO3MOXKHOCTH IPOCMOTpa yJaJE€HHBIX OOBEKTOB (HalpUMeED,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) NPH MOMOILM BUACOYBEIUUMUTENEH 19 KOMPOPTHOIO
IIPOCMOTPA.

CornacoeaHa Ha noptane Ne 55197 11



[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
1 Knaccudukamnus venuaeitasix |[IKP-2, [IKP-3  |3auér [Tepeuens BOIpOCOB 115t
ONTHUYECKUX MaTEPHAIIOB 3a4era
NunuBunyansHoe |[IpuMepHbIil nepeueHb
3a/laHue BApUAHTOB MHIUBUIyaIbHBIX
3a1aHUI
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHUE
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
2 ®dusnueckue CBOMCTBA IIKP-2, IIKP-3  |3auér IIepeyens BOnpocoB [uist
MOHOKPHUCTAINTNYECKUX 3a4era
MaTcpuajioB NupuBunyansHoe |IIpuMepHBIil nepeyeHb
3a1aHUE BApUAHTOB WHIUBUTyATIbHBIX
3a1aHUI
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
3 CnocoObl cuHTE3a [IKP-2, IIKP-3  |3auér [lepeuenb BonpocoB Jyist
COCIMHEHUI OCHOBE OKCHJIOB 3a4era
HUOOWS, TAHTAIIA U TUTAHA NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHne BAPUAHTOB MHIUBUTyaIbHBIX
3a/laHuN
IIpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHKe
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Kpucranibsl cemencTaa [IKP-2, [IKP-3  |3auér [Iepedyens BOIpOCOB AJis
tutanmidocdara xanus KTP 3auera
NunuBunyansHoe |IIpumepHbI nepedeHb
3a/1aHue BAPUAHTOB MHUBUTyaIbHBIX
3aJjaHUN
[TpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
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5 Ucnonp3oBanue [IKP-2, IIKP-3  |3auér [Iepeuyens BonpocoB i
¢doropedpakTUBHBIX 3aueTa
MaTepHaOB B THHAMHIECKON NunuBunyansHoe |[IpuMepHbIil mepedyeHb
ronorpagun 3a7aHue BAPUAHTOB WHUBUIY ATHHBIX
3aJaHui
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3aJIaHue
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUMN

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. DnexrpoonTuueckuii 3pdexr o0ycnoBneH
1) n3MeHeHneM nokaszaTelis IPeJOMIICHUS 1I0]] AEUCTBUEM CBETa
2) N3MEHEHNEM I0Ka3aTelsl IPEJIOMIIEHUS IO/ JECTBUEM 3IEKTPUUECKOTO MOJIS;
3) U3MEHEeHueM MoKa3aTells IPEJOMIICHHUS 10 AEUCTBUEM MEXaHUUECKOT O HalpsyKEHUS;
4) U3MEHEHHEM I10Ka3aTesl IPEJIOMIIEHUS 110/ JEHCTBUEM TEMIIEPATYPBbI.
2. JlusnexTtpudeckas IpOHUIAEMOCTh CETHETOIIEKTPUKOB
1) He 3aBUCUT OT HANPSYKEHHOCTHU JIEKTPUUECKOIO MOJIS;
2) 3aBUCHT OT HAIIPSLDKEHHOCTH I10JIs1 TOJIBKO IIPU [IEPEMEHHOM HaNpsyKEHUU;
3) He 3aBUCHT OT HAIPSHKEHHOCTH TIOJISl B 00JIACTH CIA0BIX MOJIEH M U3MEHSIETCSI C POCTOM OIS
B 00JIACTH CPEeIHUX U CUIIBHBIX MOJIEH;
4) 3aBUCHUT OT BEJINYMHBI KOOPLUTUBHOM CHJIBI.
3. Temneparypa Kropu — 310 Temmepatypa,
1) npu KOTOpPOI MPOUCXOIUT 3aPOAKIAECHNUE U POCT HOBBIX JOMEHOB;
2) BblIllIE KOTOPOU MCYE3aET CIIOHTaHHAs! MOJISIPU3ALINS;
3) npu KOTOpPOM U3MEHSIETCS HAIIPaBJIEHUsl BEKTOpa CIIOHTAHHOM MOJIspU3aliY;
4) pu KOTOPOH IU3NEKTPUUYECKAs IPOHULIAEMOCTh JOCTUTAET MAaKCUMAaIbHOIO 3HAYEHUS;
5) BbILLIE KOTOPOW ITPOUCXOIUT MIEPECTPOIKA KPUCTAJUIMYECKOM PEIIETKY;
6) Ipu KOTOPOM OTCYTCTBYET OCTATOUHAsS MOJIIPU3ALIUSL.
4. HeoOX0AMMBIM yCIIOBHEM HaJM4Ms be303((heKTa B KpUCTaIlIe SABISETCS
1) Hanuuue B HEM IIJIOCKOCTU CUMMETPUU;
2) HaIM4Yue MOHOB KPEMHHUS U KUCTIOPO/a;
3) oTCyTCTBHE LIEHTPA CUMMETPHH;
4) HAJIMYME CIOHTAaHHOM MOJISPU3ALINY;
5) oTcyTCTBHEM BpaIaTEIbHOW OCH CHUMMETPHUH 4-T0 MopsiiKa.
5. Ilpu oOpaTHOM IbE303NEKTpHUECKOM 3 deKTe nedopManus AUIIEKTPUKA
1) 3aBHCHUT OT HAIIPSPKEHHOCTH I10JIS 110 KBAJAPAaTUYHOMY 3aKOHY;
2) He 3aBUCUT OT HaIPaBJIECHUS HANPSKEHHOCTHU 3JIEKTPUUECKOIO MOJIS;
3) NTMHENHO 3aBUCUT OT HANPSIKEHHOCTH 3JIEKTPUUECKOI0 OIS,
4) TMHENHO 3aBUCUT OT IIPUIJIOKEHHOTO MEXAHUYECKOTO HAIIPSHKEHHUS.
6. HanpaBieHus 371€KTpUUECKUX MOMEHTOB SUE€EK CETHETOAIEKTPUKA BHYTPU OJHOIO JOMEHA B
OTCYTCTBHUH 3JIEKTPUUECKOTO OIS
1) pa3ynopsiioueHbl, U CyMMAapHBIN 3IEKTPUYECKUN MOMEHT JOMEHA PaBEH HYJIIO;
2) coHampaBJ€Hbl, U JIOMEH IOJAPU30BAH [0 HACBHILEHUS NPU TEMIEpPaType, HUKE
teMriepatypsl Kropu;
3) onpenensAoTcs CMEIEHUEM 3apsA0B 3a CUET MPOLIECCOB PEIAKCALMOHHOM MOJISpU3aliMg;
4) coHampaBi€Hbl, U AOMEH MNOJSIPHU30BAH A0 HACBIIIEHUS IPU TeMIEpaType, HUXKE
teMriepatypsl Kropu;
5) coHampaBlieHBl, U AOMEH MOJSIPU30BAH [0 HACBHIIIEHUS NPHU TeMIlepaType, BbILIE
teMrieparypsl Kropu.
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7. TlapameTpsbl, Ha KOTOpbIE MPHU BRIPALIMBAHUM KpUCTaII YoXpallbCcKOTO 00palialoT BHUMaHUE,
3TO
1) mapaMeTp penieTky Kpucraiia;
2) CKOPOCTh BpALLEHUS KPUCTAJLIA;
3) MJIOTHOCTH KPUCTAILIA;
4) cKOpPOCTh BBITUTUBAHUS KPUCTAILIA;
5) oceBoil TpaIUEHT TEMIIEPATYPHI B 30HE KPUCTAILTHA3AIN

8. Kpuctannsl HHoOaTa JIUTHS BRIPAIITUBAIOTCS
1) meronom bpumxmena;
2) ruApOTEPMAIIbHBIM METOA0M;
3) metogoM YoxpasibCKOTO;
4) METO/1I0M KpPHUCTAJUIM3AIINH U3 PACTBOPA;

9. HedektaMu CTPYKTypbl KPUCTAIIOB HUOOATA TUTHS SIBIISIFOTCS
1) mucnokaruu;
2) pocToBasi MOJIOCYATOCTH;
3) IBOMHUKOBAHME;
4) rpaHUIIBI 3€PEH;
5) siuencras CTpyKTypa.

10. MoHomoMeHu3a1us BKIIOYAeT B ce0s

1) HarpeB 10 TeMIiepaTyphl, MpeBocxoasdIIek TeMiepatypy Kropu;
2) HarpeB 70 TeMIIepaTypbl, HE MPEeBOCXOsIIIeH Temneparypy Kiopu;
3) BBIZEPIKKY IO ICUCTBUEM TIOJIS TP 33JIaHHON TeMIIepaType;
4) oxXJaxJIeHUe MO/ JEHCTBUEM IO 10 TeMIeparyphl, HUxe Temneparypsl Kiopu Ha 40°C
U TOcienylolee OXJaKIECHUE IMPH BBIKJIIOUYEHHOM I0JIe 10 KOMHATHON TeMIepaTyphl;
5) oxyaxaeHHe NpU BBIKIIOYEHHOM II0JIE€ J0 KOMHATHOI TeMIlepaTyphl.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Kak knaccuuuupyroTcst HelnuHeHHbIE ONTHYECKHEe MaTepralibl?

I'ie nprMeHsI0TCS HEJTMHEWHBIE ONITUYECKHE MaTepUaIbl?

Kak knaccudunupytorcst HenuHeitHo-onTHueckue 3h exTs?

Kak pa3nuuarorcsi CreKTpajbHbIE XapaKTEPUCTUKH HETUHEHHBIX ONTHUYECKUX MaTepHaioB?

KakoBbl (hU3MKO-MEXaHUYECKUE CBOMCTBA HENMHEHHBIX ONTHYECKHX MAaTEPHUAJIOB M METOMIbI

UX u3MepeHus?

Kakue kpucTamibl U NONUMKPUCTAIIIBI, UCIOIb3yeMble B TUHAMUYECKOW ronorpaduu, Bel

3HaeTe?

7. KakoBbl NpUHIUIB OTOOpa BEIIECTB, MEPCHEKTUBHBIX ISl MPUMEHEHUS B TUHAMUYECKOMN
rojorpapuun

8. KaxoBbl COBpeMEHHBIE TEHACHIIUN PA3BUTHUS HEIMHEHHBIX ONTUYECKUX

MaTepuasioB?

Nk W=

a

9.1.3. IIpuMepHBIii NepeyeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

CerHeToaNeKTpUYECKUe KPUCTAIIIBI.

[Tbe3035eKTpruUecKre KpUCTaIIIBI.

DNEeKTPOONTHYECKHE KPUCTAILIBL.

Kpucramisl 1151 aKyCTOONTHYECKUX MPUII0KEHUH.

Kpucranisl — nmpeobpa3oBaTenu 0JJHOTO BUA YHEPTHUU B IPYTOM.

OnTuueckue npeodpa3oBaTean YacTOThI

Kpucrannel ¢ Kyduueckoi HeTMHEHHOCTBIO, UCIIONIb3yeMble ISl MPeoOpa30BaHUs ONTHYECKOTO
U3ITy4YEeHUSI.

8. MarHuTHbI€ KpUCTAJLIbI.

Nk =

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

MexaHu3M BOSHHKHOBEHHsI (poTopedpakiiuu.

dotopedpaktuBHbil 3 dekt B kpucramnax ZnGeP2.

dotopedpakTuBHBII 3 (PeKT B KprcTamiax Kiacca CHIUICHUTOB.

BrnusHaue QOTOMHAYUHPOBAHHOTO TMOIJIONMIEHUs cBeTa Ha (QoTtopedpakTuBHBIN 3P (DEKT B

L=
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KpHUCTalIaX CHIIJICHUTOB.
doTopedpakTUBHBIE TOJOTPaMMBI B KPHCTAILIaX Kilacca CHJUICHUTOB.

dortopedpakTuBHBINA 3DPEKT B KpUCTAIIaX HUOOATA JIUTHUS.

Brnussaue nerumpoBanmsi Ha (oTOpedpakTUBHBIE CBOMCTBA KPUCTAIIOB HUOOATA JIUTHUSA.
daz0BBIC TEPEXOJbl U CETHETORIECKTPUUECKOE IMEPEKIIYCHUE KaK CIOC00 yIpaBIICHUS
XapakTepuCTUKaMu GpotopedpakTUBHOM rosiorpaduuecKoi 3amucy.

P

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEpPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUS IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

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

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

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

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

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

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

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

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

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

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