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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COITTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (creruanbHoCcTH) 11.03.04 DnekTpoHnKa M HAaHOXJEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanmu Kadenpsl DI «  » 20 roma, MPOTOKOI
Ne .

PazpaboTunk:

cTapmuii mpenonasarens kag. D11 M. B. bopoaun

3aBenyromnuii ooecreunBaromniei kad.
OI1 C. M. llannapos

Pabouast nporpamMmMa AUCIUITIIMHBI COIVIACOBaHA C (DaKyIBTETOM U BBIITyCKaromeil kadeapoii:

Hexan ©OT A. . Bopouun
3aBeyONIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

[Tpodeccop kadeapsl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

JlouieHT Kadeapsl NEKTPOHHBIX MPU-
6opos (DI1) A. U. AkceHoB
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE Y CTYJACHTOB MPEJCTABICHUIN O PACTIPOCTPAHEHUH JIA3EPHBIX MYUYKOB B PA3IMYHBIX
cpenax

1.2. 3agaun IMCHMIIINHBI
—  JlaTh CTY/JCHTaM COBPEMEHHBIC CIEIHAIbHbIC 3HAHUSI C YYETOM TOCJEIHUX HAYYHBIX JOCTH-
JKEHUH B 00JIaCTH JIa3€PHBIX BO3JACHCTBUI Ha BEIIECTBO, BKIIIOYAs MEXaHU3MBbI TMOTJIOIICHHSI CBETa U TIepe-
Jlaud SHEPTUH;
—  HM3YYUTh 3aKOHOMEPHOCTH HarpeBa M JIa3€pPHOTO pa3pyIICHHUS MOTJIOMAIIINX MaTePHUAIIOB;
—  JaTh IPEJCTABICHUS 00 ONTHYECKOM MTPOOOE MPO3PAYHBIX CPET

2. MecTo aucuuiuiaiabl B cTpykrype OITOII

Jucuunnuna «Pacnipoctpanenue nasepHbix myukos» (b1.B.J1B.9.2) otHocutes k Onoky 1 (Bapua-
THBHAS YacTh).

[IpenmecTByOMUMH JTUCIUTUTHHAMHA, (HOPMUPYIONTUMH HAYAIIbHBIC 3HAHUS, SBISIOTCS: AKY-
CTOOTITUYECKHE METO/IbI 00paboTKn mHpopManuu, ONTHIeCKHe METOABI 00paboTkH nHMOpPMaIK, YpaB-
HeHus ontodu3uku, Ou3uka.

[TocneayromumMu TUCHUIUIMHAMU SABISIOTCA: 3alllUTa BBIMTYCKHON KBaNu(pUKAMOHHOW pabOTHI,
BKJTIOYAsi IOATOTOBKY K MPOIIEype 3aIIUThl U MPOLEAypy 3aluThl, KBaHTOBas U ONTHYECKas HIEKTPOHH -
ka, Henunuelinas ontuka, ONToaNeKTpOHHBIE MPUOOPHI U yCcTpoiicTBa, [IpeaauniaoMuas mpakTuka.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIIIHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIETEHIUN!

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTeline pu3ndecKkue U MaTeMaTH4ecKiue MOJIETH Mpuodo-
POB, CXeM, YCTPOMCTB M YCTaHOBOK JJICKTPOHHKH M HAHOIEKTPOHUKH PA3THMYHOTO (DyHKIIMOHAIBEHOTO
HA3HAYEHUs, a TaKKe MCIOIb30BaTh CTAHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMITBIOTEPHOTO MOJEIIH-
poBaHus;

— IIK-2 cnocoOGHOCThIO apryMEHTUPOBAHHO BBIOMpPATh W PEaM30BHIBATh Ha MpakTUke dhdek-
TUBHYIO MCTOAUKY SKCICPUMCHTAJIBHOIO MCCICAOBAHUA MTAPaAMCTPOB U XapPaKTCPUCTHK HpI/I60pOB, CXEM,
YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKHU M HAHOJIEKTPOHUKH PA3TMUYHOTO (PYyHKIIMOHAEHOTO HA3HAYECHHUS;

B pesynbrare nzydeHus IUCIMILIAHBI 00YYaIOMIUNUCS TOJKEH:

— 3HATh METOJbI aHaNIM3a MOCTABIEHHOW MPOEKTHOW 3aAa4u B 00JacTH (POTOHMKU U ONTOUH-
(dbopMaTUKK Ha OCHOBE MOAOOPA U U3YyUEHUS JIUTEPATyPHBIX U NATEHTHBIX HCTOYHUKOB; AJIEMEHTHYIO 0azy
MOJTYTIPOBOAHUKOBBIX, BOIOKOHHBIX U TJIAHAPHBIX JIA3€POB

— YMeTb BHINOJHATh MAaTEMAaTHUECKOe (KOMITBIOTEPHOE) MOJCIMPOBAHMS C IENBI0 aHAnu3a U
ONTUMHU3AINH MaPaMETPOB 00bEKTOB (DOTOHHKH M ONTOMH(OPMATHKU Ha 0a3e MMEIOLIUXCS CPEICTB HC-
CJ'IGI[OB&HI/Iﬁ H IMPOCKTHUPOBAHUA, BKIIIOYAA CTAHAAPTHBIC MMAKETHI aBTOMATU3UPOBAHHOT'O ITPOCKTUPOBAHUA
Y UCCIIEZIOBaHUM; TPOBOIUTH UCCIIEOBAHUS PA3IMUYHBIX 00BEKTOB (POTOHUKH U ONTOMH(GOPMATUKH TIO 3a-
JTAHHOW METOJUKE C BEHIOOPOM TEXHUYECKHUX CPENICTB U 00paOOTKON PEe3yabTaToB

— BJaJeTh NpUEeMaMU HaJNaIKU, HACTPOHKU U OMBITHON MPOBEPKH OTAETBHBIX BUJOB JIEMEH-
TOB, YCTPOMCTB U CHCTEM (POTOHUKHU M ONTOMH()OPMATHUKHU B JIAOOPATOPHBIX YCIOBUAX U HA 0OBEKTAaX

4. O0beM IMCUMILTHHBI M BUbI Y4eOHOH padoThI
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI cOCTaBIseT 2.0 3a4eTHRIX SIMHUIIBI U MTPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabnuma 4.1 — TpynoeMKOCTh TUCITUTLIAHBI

Bunel yueOHoI nesTenbHOCTH Bcero gacos CemecTpsl

7 cemecTp

AynuTopHbI€ 3aHATHUS (BCETO) 36 36
Jleknuu 12 12
[IpakTueckue 3aHATHA 16 16
JlabopatopHbie pabOThI 8 8
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CamocrosTenpHas paboTa (Bcero) 36 36
OdopmieHre 0T4ETOB 10 Ta0OPaTOPHBIM paboTam 16 16
IIpopaboTka JTEKIMOHHOTO MaTepuaa 11 11
[ToaroroBka K MpakTHYECKUM 3aHATUAM, CEMUHApAM 9 9

Bcero (0e3 sx3amena) 72 72
OO6mmas Tpy10eMKOCTb, 4 72 72
3auetHble EaquHunml 2.0 2.0

5. Conepxxanue Q1M CHUILITHHBI

5.1. Pa3nesnsl AMCHUIIMHLI M BUALI 3aHATHI
Paznensl AMCIUIIITMHBI U BUABI 3aHATUI NPUBEACHBI B Tabnwuie 5.1.
Tab6muma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITUHA

) ] = 2 § = =
: o B S O = =
= jan} o O < E (D] s
H ? 3 s S S 2o
a3BaHMS Pa3/ieJIOB AUCIUILUIMHBI 2 ) o, o o 2 & =
(] ¥ . . = @]
= < © = o = B
= = ) @8 S 2
7 cemecTp
1 ®u3nyeckre 0CHOBBI PACIIPOCTPAHEHUS 2 2 0 3 7 [K-1, [IK-2
JIa3€pPHBIX MTyYKOB B BEILIECTBE
2 PacnipocTpaHeHue JIa3epHbIX MyYKOB B 1 2 0 2 5 [K-1, TIK-2
JMHEUHOUW U30TPOMHOM cpee
3 PacnpocTpaHeHue Ja3epHbIX TyYKOB B 1 1 0 2 4 [IK-1, TIK-2
AQHU30TPOIHOU Cpene
4 PacnpocTpaHeHue Ja3epHbIX MyYKOB Ha 1 1 2 6 10 | IIK-1, TIK-2
TpaHULE pa3jena cpel
5 PacnpocTpaHeHue ga3epHbIX MMyYKOB B 2 2 0 3 7 [K-1, T11K-2
HEJIMHEMHBIX cpelax
6 I'eneparusi BTOpoil ONTHYECKON TrapMo- 2 2 2 6 12 |TIK-1, [IK-2
HUKH B KpUCTaJJIax
7 Jlpyrue HEIMHEWHO-ONITUYECKUE SIBJIE- 1 2 4 10 17 |TIK-1, [IK-2
HUA B KpUCTaJIax
8 TeruioBoE A€iCTBUE Ta3€pHOTO U3ITyYe- 1 2 0 2 5 [K-1, T1K-2
HUS Ha BEILECTBO
9 BzanmojeicTBre CBEPXKOPOTKUX HM- 1 2 0 2 5 [K-1, TIK-2
MyJIbCOB C BEIIECTBOM
Hroro 3a cemectp 12 16 8 36 72
Uroro 12 16 8 36 72
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5.2. Conep:xkanue pa3aejioB JMCHUILITAHBI (110 JIEKIUSIM)

ConeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIHMSIM) IPUBEICHO B TadmuIie 5.2.

Tabnuna 5.2 — ConeprkaHue pa3aenaoB TUCIUILIAH (TIO JICKITHSIM)

3 3 £
3] s 5
2 o 5
O
Ha3zBanus pasznenos Copeprkanue pa3fesnoB TUCUUILIUHBI (110 JIEKIUSIM) z &5
2 2 E
2 X
= S
7 cemecTp
1 duznyueckre 0OCHOBBI VYpaBHenus Makcpemia. Bekrop nonsipuzanum. 2 IIK-1, ITK-
pacnpocTpaHeHus OcHoBHOE MaTepuasibHOE ypaBHeHUE. Hennnelinas 2
Ja3€PHBIX ITyYKOB B MOJIIpU3alysl B BOJTHOBOM ypaBHEHUH. Mozenu Heln-
BEILIECTBE HEWHOU noJisipu3anuy. BpemMeHHas u IpoCTpaHCTBEH-
Hasl AUCIIEPCUH
Hroro 2
2 Pacnipoctpanenue OnexTpoHHas Teopus nucnepenu Jlopenua. ucnep- 1 [IK-1, IIK-
JIA3€PHBIX MTYYKOB B CHA M MONIOUIEHHUE CBETA B JINHEMHON M30TPOITHOM 2
JMHEWHON U30TPONHON | cpeze. PaciipocTpaHeHre cBETOBOIO UMITYJIbCA B IUC-
cpene neprupyrouen cpene. Paccesiuue cera
Uroro 1
3 PacnpocTtpaneHue OnTuyeckasi aHU30TPOIHUS U OCHOBHBIC (PP EKThI 1 IIK-1, ITK-
Ja3€pHBIX ITyYKOB B KpucTtaumoonTuku. CTpyKkTypa CBETOBOI BOJIHBI B 2
AHU30TPOITHOU cpene AQHU30TPOIHOM KpHUCTAJIJIE. DJUTUIICOU] TTOKa3aTenei
npenomienus. @opmynsl Openens. J[BoliHOE nyye-
IIPEJIOMJICHUE CBETA HA TPAHULIE C aHU30TPOITHOU
cpenoi. HaBeneHHas aHM30TpoONMs: 31EKTPO- U Mar-
HUTOONTHYECKUE YD HEKTHI
Hroro !
4 PacnipocTpaHnenue OTtpakeHue U MPEIOMIICHUE CBETA HAa TPAHULIE pa3fe- 1 [IK-1, IIK-
Ja3epHBIX MTyYKOB HA na cpen. @opmynsr Openens. Dpdexr bproctepa. OT- 2
TpaHuULE pa3jena cpen pakeHHE CBETa OT IIOBEPXHOCTH MeTalla.
Hroro 1
5 Pacnipoctpanenue CummMmetpus kpuctaiuioB. KBagparnuHo- 1 KyOMUHO 2 IK-1, TIK-
JIA3€PHBIX MMyYKOB B HeJTMHEHHbIE KpUCTAUIBL. D PEeKTHBHBIC HETMHEHHBIC 2
HEJIMHEHHBIX cpeaax K03((UIIEHTHI, BOJTHOBAs pacCTpOWKa. YpaBHEHHUS
JUISL aMIUTUTY, CBSI3aHHBIX BOJIH. CKaJISIpHBIE YKOPO-
YEHHbIE YPaBHEHUS.
Hroro 2
6 'eneparnus BTOpOM NHTerpasl ABMKEHUS AJI1 TEHEPALMK BTOPOU rapMo- 2 [K-1, TIK-
ONTUYECKON TADMOHMKH B | HUKH. AHAJIUTHUYECKHUE PEILIECHUS CUCTEMBI YKOPOUEH- 2
KpHCTaJIIax HBIX ypaBHEeHUH. D) (HeKTHBHOCTH TIpeoOpa3oBaHUS
BO BTOPYIO F'apMOHUKY. [Ipubnmkenns 3ajaHHOM nH-
TEHCUBHOCTH U 33JIaHHOTO IOJIS.
Uroro 2
7 Ilpyrue HeIuHEeWHO- I'enepanus cymmapHoi yacTothl. [IoBbIIIEHHE YacTO- 1 IIK-1, ITK-
ONTUYECKHUE SIBJICHUS B ThI BBEpX (anKkoHBepcus). [ eHepaus pa3HOCTHOM va- 2

KpHUCTaiax

CTOTBHI B TEpAreploBbli aquamna3oH. [lapamerprueckoe
ycunenue. [Tapamerpuueckas reaeparus. Camodoky-
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CHUPOBKa CBECTA.

Hroro 1
8 TennoBoe aelicTBHE OnTryeckuil HarpeB nomiomaroen cpeasl. Mm- 1 IK-1, TIK-
Ja3€pPHOT0 M3JIy4YEeHUs Ha |IyJIbCHBIM HarpeB MOBEPXHOCTHU METaslla JIa3epHbIM 2
BEIIECTBO n3IydeHueM. JIazepHblil OTKUT NOJIYIIPOBOJHUKOB.

duznyecKkue NPUHIUIBI Ja3€PHOT0 TEPMOSIEPHOTO

CUHTE3a.

Hroro 1
9 BzaumogpeiicTBue CaepxcuiibHbIE€ CBETOBBIE TOJs1. HOBBIE TexHOMOTUM 1 ITK-1, TTK-
CBEPXKOPOTKHX Oazupyrourecs Ha PeMTOCEKYHAHBIX UMITYJIbCAX. 2
UMITYJIECOB C BemecTBOM | [lepcrieKTHBBI HcceI0BaHni B3aUMOACHCTBHS (heM-

TOCEKYHJIHBIX UMITYJIbCOB C BEILIECTBOM.

Hroro 1
Hroro 3a cemectp 12

5.3. Paznesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBA3H ¢ 00eCeYnBAKIIMMH (TPeAblyLIUMHU)

U o0ecneynBaeMbIMU (MOCJIEAYIONIUMH) TUCHHILIMHAMHA

Paznenbl qUCHMIIUHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CleunBaOMUMU (IIPEIbITYIINMU) U

obecreunBaeMbIMH (TTOCIEAYOIIMMA) TUCIUTUTHHAMH TIPEICTABICHBI B Tabnwuie 5.3.

Tabnuma 5.3 — Pa3aens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmMeHoBaHMe TUCIUIIINH

Ne pasnenoB JaHHOM JUCHUIUIMHBL, I KOTOPBIX HEOOXOIUMO H3YUYCHHE
o0ecrneunBaroIMX U 00eCIEUUBAEMBIX TUCIUTUINH

1 2 3 4 5 6 7 8 9

[IpenmecTBytomue TUCIUATITAHBI
1 AKyCTOONTHYECKHE METO/IbI . n . n . .
00paboTKN MHPOPMAITUH
2 OnTuveckue MeTo/Ibl oopa- 4 N n N N 4 4
00TKM HHpOPMALTUH
3 YpaBHeHUs onTOPU3UKU + + + +
4 ®duszuka + + + +

[Tocnemyromniye AUCHUTITHHBI

1 3amura BbITYCKHON KBaJIu-
(buKarMOHHON PabOThI, BKIIIO- N N n n N . N n n
yasi OJIrOTOBKY K MPOLIEype
3aIUTHI U TIPOLETyPY 3aIUTHI
2 KBaHTOBAasl U ONTUYECKAS n n n n n n n n n
ANEKTPOHUKA
3 HenuHeliHas onTUKa + + + + + + + + +
4 OHTOG)JIGK;[‘pOHHI)Ie pu0o- . n . n . .
pBI ¥ YCTpOHCTBA
5 IlpenuiuioMHast npakTUKa + + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEeMBIX IPH U3YYEeHHUH AW CIHUILIMHbBI, M BU/I0B 3aHATHI

CootBercTBHE KOMIIETEHLUH, (HOPMUPYEMBIX MpPHU H3YYEHUH AMCLUUIUIMHBI, U BHUJOB 3aHATUN

NpeACTaBIeHO B Tabmuie 5.4.
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Tabnuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN, (DOPMHUPYEMBIX NIPU U3YUYEHUH JAUCLUIUIUHBI, U BUIOB 3aHI -

TAU
§ Bunwl 3austuit
= = ;
© S
] [+~
5 < o 8 g DOpMBI KOHTPOJISI
5 = = g =
Q o = ®
2 = ©
ITK-1 + + + + Otuet no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3aderT, Tect
[1K-2 + + + + OtyeT no naboparopHoi pa-
6ote, Onpoc Ha 3aHATHUSX,
3auger, Tect
6. UnTepakTUBHBIE MeTOABI U GOPMBbI OPraHU3ALUHN 00yYEHHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX padboT npuBeaeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1ab0paTopHbIX paboT

3 =
9 = =
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT z &5
2 2 <
= 2 3
a 2 2
= S
7 cemecTp
4 PacnipocTpaHeHue MonenupoBaHue pacClipOCTPAHEHHs CBETOBBIX ITyYKOB 2 [IK-1, IIK-
Ja3€PHBIX ITyYKOB HA B ONTUYECKHU HEOJHOPOJHBIX CpeAax 2
rpaHu
paHMIIE pa3zaeiia cpes Hroro
6 I'enepanus BTOpON D¢ hexTUBHOCTH TeHepaIii BTOPOH TapMOHUKH OTpa- 2 IK-1, TIK-
ONTUYECKOW FAPMOHMKH B | HUYCHHBIMU ITyYKaMU CBETA 2
KpHUCT
puctaiiax Hroro 2
7 pyrue HenuHeHo- MonenupoBaHue apaMeTpu4eCcKor reHeparuu CBeTa 2 IIK-1, TIK-
ONTUYECKUE SABJICHUSA B B Cpeax ¢ KBaJIpaTUYHON HEJTMHEHHOCTBIO 2
KpHUCTaiax
pHuc MogenupoBaHue paclpoCTPaHEHUS CBETOBBIX ITyYKOB 2
B HEJIMHEMHBIX Cpeaax
Hroro 4
Hroro 3a cemectp
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApPOB) IpuBeeHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAKTHUYECKUX 3aHATUH (CEMUHAPOB)
A v s
= 2 =
2 = g
g oz
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUN (CEMHHAPOB) zF &5
< 2 S
= o =
e e 2
= o
7 cemecTp
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1 duznyueckre 0OCHOBBI VYpaBHenus Makcpeiuia. Bekrop nonsipuzanum. 2 IK-1, ITK-
pactpocTpaHeHUs OcHoBHOE MaTepualibHOE ypaBHeHHE. Henuneitnas 2
Ja3€pHBIX ITyYKOB B MOJIsIpU3alisl B BOJITHOBOM ypaBHEHUHU. Mojienu Henu-
BEILIECTBE HEWHONIIONIApU3aui. BpemeHnHast 1 mpoCTpaHCTBEH-

Has TUCIIEPCUU

Hroro 2
2 Pacnipoctpanenue OnexTpoHHas Teopus nucnepenn Jlopenua. ucnep- IK-1, TIK-
JIA3€PHBIX MTYYKOB B CHA U MONIONIEHHUE CBETA BIMHEHHON N30TPOITHOM 2
JUHENHOMN U30TponHO | cpene. PacripocTpaHeHre CBETOBOTO UMITYJIbCa B IUC-
cpene neprupyrouen cpene. Paccesiuue cera

Hroro 2
3 PacnpoctpaneHue OnTuyeckasi aHU30TPOIHUS U OCHOBHBIE (PP EKTHI 1 IK-1, ITK-
Ja3€pHBIX MTyYKOB B KpucTamoonTuku. CTPyKTypa CBETOBOM BOJIHBI B 2
AQHU30TPOITHOM cpejie AQHU30TPOIHOM KpHUCTaJUIe. DITUIICOU MTOKa3aTeen

npenomiieHuss. opmynsl Openenst

Hroro 1
4 PacnpoctpaHeHue OtpaxkeHre ¥ TPEJOMJICHHE CBETA Ha TPAaHUIIE pa3fe- 1 IIK-1, ITK-
JIa3€pHBIX MMyYKOB HA na cpen. @opmynsl Openens. Dddext bprocrepa. Ot- 2
TpaHule pasjena cpel pakeHue cBeTa OT MOBEPXHOCTH MeTalljia

Hroro 1
5 PacnipocTpanenue DddexTuBHBIC HETUHEHHBIE KOY(DPHUITUEHTHI, BOJTHO- 2 ITK-1, TTK-
Ja3€pHBIX MTyYKOB B Basl paccTpoiika. YpaBHEHMs JUIsl aMILJIUTY/]] CBSI3aH- 2
HEJMHENHBIX cpenax HbIX BOJH. CKaJsipHBIEYKOPOUYEHHBIE YPAaBHEHUS

Hroro
6 I'enepanus BTOpON NHrerpaisl ABUKEHUS I TEHEPALIMU BTOPOU rapMo- IK-1, TIK-
ONTHYECKOW TAPMOHUKH B | HUKUA. AHATUTUICCKHUE PEIICHUSI CUCTEMBI YKOPOYCH- 2
KpUcCTaJljIax HBIX ypaBHeHUH. D (HEeKTUBHOCTH MpeoOpazoBaHUs

BO BTOpYIO TapMOHUKY. [Ipubmmkenus 3a1aHHON WH-

TEHCHUBHOCTH U 3a/IaHHOTO TOJIS

Hroro
7 pyrue HenuHeHo- I'enepanus pa3HOCTHOM Y4aCTOTHI B TEPArepLOBBIN 2 [K-1, TIK-
ONTHYECKHUE SIBJICHUS B nuana3oH. [lapamerpuueckoe ycunenue. [lapamerpu- 2
KpHUCTaJlIax yeckasi TeHepalus

Hroro 2
8 TenmoBoe AercTBHE Onrrdeckuil HarpeB Moryomaronen cpeasl. Mm- 2 TIK-1, IIK-
JIA3€pHOTO U3IYUYEHHUs Ha |MYyJIbCHBIM HArpeB MOBEPXHOCTU METAJLJIA JIA3EPHBIM 2
BEIIECTBO U3ITyYEHUEM.

Hroro 2
9 B3zaumoneiicTBue CBepxcuiibHbIE CBETOBBIE TTOJIsl. HOBBIE TEXHOIOT MU 2 TIK-1, IIK-
CBEPXKOPOTKHX Oazupyromnrecs Ha eMTOCEKYHIHBIX UMITYIbCAX. 2
MMITyIIbCOB C BEIECTBOM | pr o 2
Hroro 3a cemectp 16

9. CamocrosiTeqibHast pabora

Bunel camocrostensHOM paboThl, TPYAOEMKOCTh U POpMHUpYEMble KOMIIETEHIIMH MTPEICTaBICHbI B

tabnuue 9.1.
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Tabnuia 9.1 — Buabl caMoCTOSITeIbHOM paboThl, TPYAOEMKOCTh M (hopMUpyeMble KOMIIETEHIIUH

3 @]
2 z E
Q ==t
. 2 o =
Bunnr camocTosiTeILHON & > ©
HassaHnus pasnenos 2z &5 @OopMBbI KOHTPOIIA
paboThI 4 s 2
S o =
& o g
~ S}
7 cemecTp
1 ®u3nyeckue OCHOBEI [TogroroBka k mpakTuye- 1 TIK-1, 3auet, OnIpoC Ha 3aHATHUAX,
pacrpoCTpaHeHUs CKMM 3aHATUSAM, CEMMHA- [1K-2 Tect
JIa3€pHBIX ITyYKOB B pam
BCIICCTRE [TpopaboTka JIeKIIMOHHOTO 2
Marepuaia
HUroro 3
2 PacnpocTtpaneHue [ToaroroBka Kk mpakTuye- 1 IIK-1, 3auet, OnIpocC Ha 3aHATHUAX,
JIa3€PHBIX IIYYKOB B CKHUM 3aHATUSAM, CEMHUHA- [1K-2 Tect
JMHEUHOUW U30TPOIMHOMN pam
cpeae [TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Utoro 2
3 PacnpoctpaHnenue [TogroroBka k mpakTuue- 1 [IK-1, 3auet, Onpoc Ha 3aHATHUSAX,
Ja3€epHBIX MTyYKOB B CKHM 3aHSTUSAM, CEMHHA- [IK-2 Tect
AHU30TPOITHOU cpele pam
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
Utoro 2
4 PacnpoctpaHeHue [ToaroroBka k mpakTuue- 1 IK-1, 3auet, OnpocC Ha 3aHATHUAX,
JIa3€pHBIX MMyYKOB HA CKHM 3aHATUSAM, CEMHHA- [K-2 Otuer no 1abopaTopHOU
TpaHulle pasjena cpel pam pabore, Tect
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
OdopMmieHre 0TYETOB 10 4
JabopaTOpHBIM paboTam
Hroro 6
5 PacipocTpaHnenue [TogroroBka k mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
JIa3€PHBIX IIYYKOB B CKHUM 3aHATUSM, CEMHUHA- [IK-2 Tect
HEJTMHENHBIX cpeaax pam
[IpopaboTka JIeKIMOHHOTO 2
Marepuaia
Uroro 3
6 I'eneparnus BTopoit [ToaroroBka k mpakTuue- 1 [IK-1, 3auet, OnIpoC Ha 3aHATHUAX,
ONTUYECKOW TAPMOHUKH B | CKUM 3aHATUSM, CEMUHA- [IK-2 Otuer no naboparopHon
KpUCTaJIIax pam pabore, TecT
[TpopaboTka JIeKIIMOHHOTO 1
Marepuaia
OdopMmieHHE OTYETOB 1O 4
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JabopaToOpHBIM paboTam

Hroro 6
7 Ilpyrue HEeIuHEeWHO- [TogroroBka k mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
OINITUYECKHUE SIBIICHUS B CKWM 3aHSITHSIM, CEMHUHA- [1K-2 OTtyet mo 1aboparopHoOn
KpUcTaJax pam paborte, Tect

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

OdopmiteHre 0TYETOB 110 8

JabopaTopHBIM paboTam

Hroro 10
8 TenoBoe newicTBue [TogroroBka k mpakTuue- 1 TIK-1, 3auet, OnIpoC Ha 3aHATHUAX,
JA3€pHOTO U3IYUYEHHUS Ha |CKUM 3aHSTHUSIM, CEMUHA- [1K-2 Tect
BEIIECTBO pam

[IpopaboTka JIeKIIMOHHOTO 1

Marepuaia

Hroro 2
9 BzanmopeicTBue [ToaroroBka Kk mpakTuye- 1 TIK-1, 3auet, OnpocC Ha 3aHATHUAX,
CBEPXKOPOTKHUX CKHUM 3aHATUAM, CEMHUHA- [1K-2 Tect
HMMITYJIbCOB C BEIIECTBOM | paMm

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

Hroro 2
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVII.

11. PeliTuHroBasi cucreMa /1Jisi OLEHKH yCIeBaeMOCTH 00y4aroIuXxcsi

11.1. baajibHbIe OLEHKHU JJIS1 3JIeMEHTOB KOHTPOJISI
Tabnuia 11.1 — banabHble OIEHKH JUIS SIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThl yueOHOI 0as 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u Ha cemMecTp
Hauyana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
3auer 20 20
Ormpoc Ha 3aHATHAX 12 12 6 30
Ot4er mo maboparopHOi 20 20 40
pabote
Tect 10 10
Hroro makcumyM 3a nepu- 32 32 36 100
on
Hapacraromum ntorom 32 64 100 100

11.2. Ilepecyer 0a/1JI0B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyer 0amioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpEACTaBiIeH B Tadmuie 11.2.
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Tabnuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banbl Ha 1aTy KOHTPOJIBHOW TOYKHU Ouenka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha gary KT 5

Ot 70% no 89% ot makcumalibHOI cymmbl 6aiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbI OasioB Ha jgaty KT 3
2

< 60% oT MakcUMaJbHOW cyMMbI OasuioB Ha naty KT

11.3. Ilepecyetr cyMMbI 02/1710B B TPAAULMOHHYIO M MEK/IYHAPOAHYIO OLIEHKY
[Tepecuer cymMMBI 0asIOB B TPaIUIMOHHYIO U MEXIYHApOAHYIO OLIEHKY TPEJCTaBIEeH B TAaOIHUIe
11.3.

Tabmuna 11.3 — Ilepecuer cymMMbl 0aJJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma 0asos,

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

9K3aMEH

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

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputTeabHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (HeynOBIETBOPHTELHO) (He Huxe 60 6amios F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YyeOHO-MeTOAM4YeCcKOEe M HHGOPMALIMOHHOE OOecreyeHne TUCUMIIIMHBI

12.1. OcHOoBHas1 JIMTEpaTypa

1. KsantoBble puOOPHI U yCTpoOMCTBa [DNeKTpoHHBIN pecypc]: YueOnoe mocodbue / B. H. Jla-
BbIIoB - 2018. 112 c. - Pexxum noctyna: https://edu.tusur.ru/publications/7231 (mata oOpateHus:
29.07.2018).

2. Teiiko ILII. IlpuknanHas HenuHeWHas onTuka: yuyeObHoe mocobdue, Tomck, TYCVYP, 2007. -
109 c. (manunuue B 6nbamoreke TYCVYP - 82 7k3.)

3. B3saumopeiicTBHE ONTHYECKOTO M3NMy4YeHHs C BeulecTBoM: yueObHoe nocobue / I1. IT. Ieiixo. -
Tomck: TYCVYP, 2007. - 151 ¢ (manuuue B 6ubauorexke TYCVYP - 88 7k3.)

12.2. lonosHuTeAbHAS JUTEpPATypa
1. BomHoBas onTuka: Yue6Hoe mocobue ans By3os / H. U. KanureeBckwuii. - 4-e u3zz., crepeo-
tutl. - CIIO. : JIanb, 2006. - 465 ¢ (Hasmuue B 6ubnuorexke TYCVYP - 29 7x3.)
2. Spus A., IOx II. OnTrueckue BONHBI B KpucTamiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubmmorexke TYCVYP - 5 95k3.)

12.3. YueOHO-MeTOOHIECKHE ITOCOOUS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-MeTOANYeCKHe MOCOOUs

1. PacnpocTpaHeHue Jla3epHBIX IMYYKOB [DNEKTpOHHBIN pecypc]: Meronuueckue ykasaHus IO
camocrositenibHoil  pabore / II.  II. Teiiko - 2012. 17 «c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/2290 (nara obpamenus: 29.07.2018).

2. BsauMmopneiicTBHE ONTHYECKOTO M3IYyUYEHHUS C BEIIECTBOM [DIEKTPOHHBIN pecypc|: Meronuye-
CKHE YKa3aHMs K NPAKTUYECKUM 3aHIATUAM A cTyneHToB HamnpasiaeHus 210100.62 — "OnekrpoHuka u
Hanoanekrponuka" / B. B. Illepouna, C. M. Hlammapo - 2014. 16 c. - Pexum pocryna:
https://edu.tusur.ru/publications/4089 (nara obpamenus: 29.07.2018).

3. DOddexkTuBHOCTh TeHepalMy BTOPO rapMOHUKN OTPaHUUYEHHBIMU ITy4YKaMH CBETa [ DJIEKTPOH-
HBII pecypc]: Metoauueckue ykazanus K jaboparopabiM padoram / I1. I1. Teitko - 2012. 19 c. - Pexum
noctyma: https://edu.tusur.ru/publications/1349 (nata o6pamenus: 29.07.2018).
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4. MopenupoBaHue apaMeTpUIECKON T€HEPALIUY CBETA B Cpeax ¢ KBAJAPAaTUUYHON HEIMHEWHO-
CTBIO [DNEKTPOHHBIN pecypc|: MeTtonuueckue ykazanus K 1adoparopubim padoram / I1. I1. I'eiiko - 2012.
14 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1351 (mara obpamenus: 29.07.2018).

5. MopnenupoBaHue paciupOCTPaHEHHUs] CBETOBBIX IMyYKOB B HEJIMHEUHBIX cpeaax [DIeKTPOHHBIN
pecypc]: Meroauueckue ykazanus K naboparopasiM padotam / I1. I1. Teiixo - 2012. 11 c. - Pexxum nocty-
na: https://edu.tusur.ru/publications/1352 (nara ob6pamenus: 29.07.2018).

6. MonenupoBaHue pacpOCTPaHEHHs CBETOBBIX MTyYKOB B HEIMHEHHBIX cpeax [DIeKTpOHHBIN
pecypc]: Meronuueckue ykazanus K gadoparopasiM padoram / I1. I1. Teiiko - 2012. 11 c. - Pexum gocty-
na: https://edu.tusur.ru/publications/1353 (nara obpamenus: 29.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS A5l JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI U
HHBAJIMI0B

Y4eOHO-METOUYECKUE MaTepHallbl Al CAMOCTOSTENILHOM U ayIUTOPHON pabOThl 00yYarOIIUXCS
W3 YUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBSI M1 HHBAJIMJIOB TIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIIPUATHUS HH(POPMAITHIH.

JLJist ML ¢ HApPYIIeHUSIMU 3PeHMust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- B [le4aTHOU (hopMe yBEJIIMYEHHBIM HIPUPTOM.

JIJist JiM1 ¢ HAPYIIEHUsIMH CJIyXa:

- B (hopMe 3IIeKTPOHHOTO JIOKYMEHTA;

- B e4aTHo (hopme.

JLJis1 NI ¢ HAPYIIEHUSIMU OTIOPHO-ABUIATEIbHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U MH(POPMAIMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3ydeHHH AUCUIUIUIMHBI PEKOMEHIYETCSl HCIIONIb30BaTh 0a3bl JAHHBIX, HHPOPMAIIMOHHO-
CIIPaBOYHBIE u MTOMCKOBBIE CHUCTEMBI, K kotoppiMm y TYCYPa ectp  goctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHMYECKOE 00ecriedyeHue TUCIUIIMHBI U TpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uiue TpeGoBaHNs K MATEPHAJBLHO-TEXHUYECKOMY M IIPOTPAMMHOMY 00ecredyeHn o
AUCUHMILTUHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecneyeHue JJisl JJeKIMOHHbIX 3aHATHH
Jyist ipoBeIeHUs! 3aHATHH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYabHBIX KOHCYIBTALIUH, T€-
KYIIIEro KOHTPOJIS ¥ NMPOMEXYTOYHOW aTTeCTallMy UCIIONIb3yeTCsl yueOHas ayIuTOPUs ¢ KOJIMYECTBOM IO-
CaJIOUHBIX MecT He MeHee 22-24, obopynoBaHHasA JOCKOW M CTaHAApTHOH yueOHOH mebenbio. merorcs
JIEMOHCTPAIIMOHHOE 000pYI0BaHUE U YUeOHO-HAMISAIHBIE TOCOOMS, 00€CTICUNBAIOIINE TEMATHIECCKUEC HJI-
JTIOCTPALMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MarepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecrevyeHne 1A NPAKTHYEeCKUX 3aHATHI

VYuebnast maboparopust

yueOHasl ayJUToOpus AJIs IPOBEIEHHs 3aHATUI MPAaKTUYECKOTO TUIA, yueOHas ayJUTopus AJIs Ipo-
BEJICHUS 3aHSATHI JJAOOPAaTOPHOTO THIIA, TIOMEIIEHHE JUTsI KYPCOBOTO NMPOEKTUPOBAHUS (BBITIOIHEHHS KYyp-
COBBIX PabOT), MOMEIEHHUE I IPOBEIEHHS IPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYIbTAINH

634034, Tomckast obnacte, . Tomck, Bepumauna ynuna, a. 74, 110 ays.

Onwucanue uMerouierocs 000py10BaHUS:

- JJabopatopusbie cTeHab! (6 mT.);

- 3meputenbHble TpUOOPSI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambs OCK-4;

- [Tomenienue s xpaHeHust yueOHOro 000py10BaHHUS;

- Kommuiekt cnienmanusupoBaHHoi yueOHON Mebenu;

- Pabouee mecto npenonasarens.
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IIporpammHoe oOecrieueHne He TpeOyeTcs.

13.1.3. Marepua/ibHO-TEXHUYeCKOe M IPOrPaMMHoOe odecriedyeHne J1JIf J1adopaTopHbIX padoT
VYuebHast 1aboparopust
yueOHast ayIUTOPUS TSI TPOBEICHUS 3aHITHH JIAOOPATOPHOTO TUIIA
634034, Tomckas obnacts, I. Tomck, Bepmnnuna ynuna, a. 74, 111 ayn.
Onucanue UMeroIerocs 000pyI10BaHUS:
- YueOnsrii creng «OnTukay (2 mr.);
- Ocumnorpag C 1-93;
- Ucrounuk nutanns TB-1;
- Uctounuk nutanus b5-43;
- I'eneparop ummnynbcoB 1'5-54 (3 wrt.);
- 'eneparop ummnynscos I'5-56;
- Bonermetp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Octmnorpag TEKTRONIX TDS 2012C;
- Ucrounuk nutanus Mastech HY 3002D-2;
- JIaGoparopHble cTeHbl: «nekTpoonTudeckuii 3¢ pext» (2 wr.), «Pa3zoBblii OPTPETY;
- Kommsrorep (2 mrt.);
- Kommuiekt cnienmanu3upoBanHoi yueOHoOW Mebeny;
- PaGouee mecTo mpemnogaBares.
[TporpammHoOe obecrieueHue:
— Google Chrome
— OpenOftice

13.1.4. MarepuaJibHO-TeXHHYECKOE U IIPOrPAMMHOe o0ecredyeHue J1Jisi CAMOCTOSITeIbHOM PadoThI
Jiis caMOCTOATENbHON pabOThl MCTIONB3YIOTCS y4eOHBIE ayIUTOPHU (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacts, I. Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacThb, I. ToMmck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6macThb, T. ToMmck, Bepmmanna ynuma, 1. 74, 207 ayn.

CocrtaB 000py10BaHUA:

- yueOHast MeOerb;

- komnrotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUEHBI K ceTh «/HTepHeT» U 00eCleunBarOT JTOCTYI B AJIEKTPOHHYIO HH-
(hopMaOHHO-00pa30BaTEeIIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOEe OOecnevyeHre TUCUUIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSAIMHM 310POBbSI U HHBAJIU/I0B
OcBOGHHE NUCIUIUIMHBI JIMIIAMU C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS U HHBAJIHIAMH
OCYIIIECTBIISIETCS C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHUs OOIIETO U CIEeIMAIbHOTO Ha3HAYEHUSI.
[Tpu 3aHATHAX ¢ OOYYaAIOMIMMHUCS ¢ HAPYIIEHUSIMH cJIyXa MPEAyCMOTPEHO HCIIONh30BaHUE 3BYKO-
YCHJIMBAIOIEH anmapaTypbl, MyJbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUECKHUX CPENICTB IpueMa/epena-
9i yueOHOW MH(OPMAIIUX B TOCTYIMHBIX (hopMax, MOOUILHON CHCTEMBI MPENOIaBaHUsI 1711 00yYarOIIMXCS
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C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHasi ayTUToOpusi, B KOTOPOH 3aHUMAIOTCS
o0y4Jaroluecs: ¢ HapylIeHUEeM cilyXa, 00Opy/ll0BaHa KOMIIBIOTEPHOM TEXHHMKOM, ayIMOTEXHUKOM, BHUIEO-
TEXHUKOM, JIEKTPOHHOU JOCKOU, MYJIBbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYyYAIOLUIMMHUCS € HAPYLIEHUSIMHU 3PEHUSIMH IIPEIYCMOTPEHO HCIOIb30BaHUE B
JICKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH MPOCMOTPA yIaJeHHBIX 00bEKTOB (HApUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) IpHU MOMOLIM BUACOYBEINIUTENEH A1l KOM(POPTHOTO IPOCMOTPA.

[Ipu 3ansATHAX ¢ 00YYaOIMMUCS ¢ HAPYLIEHUSIMU ONOPHO-ABUIaTe/JLHOIO anmnapara UCIoJb-
3yl0TCA albTepHATUBHBIE YCTPOMCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPEICTBA IpreMa/epe-
a4y yuyeOHOM MHpOpPMaIu B JOCTYIMHBIX (popMax, MOOMIIBHOW CHCTEMbI OOy4eHUs [UIs JIIOAEH C MHBA-
JUIHOCTBIO.

14. OneHOYHBIE MATEPHAJIBI M METOHYECKHE PEKOMEHIAIMY 110 OPraHu3aAlNU H3YyYeHusl
JUCHUILIMHBI

14.1. Conep:xanue OLlEeHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMHA 3aerHJIeHHLIX 3a I[PICL[HHJIHHOﬁ
KOMIIETCHITI MCIIOIB3YIOTCS OIIEHOYHBIE MaTepralibl B COCTARBE:

14.1.1. TecToBbIC 3a1aHUA

1. Teomerpuueckoe MeCTO TOYEK, B BOJTHOBBIM (DpPOHTOM
KOTOPBIX (pa3a BOIHBI OAMHAKOBA, HA3BIBACTCH. . .

aMIUTUTYIHBIM (POHTOM

MOJISIPU3AIMOHHBIM (PPOHTOM

MJIOCKUM (PpOHTOM

2. CymecTBYIOT  CIEAYIOUIME  BUJBI JIMHENHAs, TaHT€HIIHaIbLHAS
TOJISIPU3AIIMU CBETOBBIX BOJIH:

HHHeﬁHaﬂ, OJUIMIITHYECKasd, KpyroBas

IIJI0CKasd, BBIITYKJIas

JTUHeMHas, chepruueckasi, Kpyronas

3. Ilpy najgeHuy Ha IUIOCKYIO TPAHHIY nonyne Kod(QHUIMEHTa OTPaKeHHs |R¢| TUIs
pa3zmena JBYX TPO3pPauyHbBIX Cpel  IIOCKOU

. COCTAaBJISIOILIEH BEKTOpa MOJISIPU3AIIHH,
CBETOBOM BOJIHBI O] yIiioM bprocTepa ...

MEePIECHINKYIIPHON IJTIOCKOCTH MaJIcHus,
CTPEMHUTCS K €IUHULIE

MOIyNb KOo3(duLmeHTa OTpaKeHUs ‘RH‘I{H}I

COCT&BJ’I?IIOHIGI\/’I BCKTOpa noJiipu3anuu B
IJIOCKOCTHU MMAACHUA CTPEMUTCAA K CAUHULIC

MOIylb Kod(duLmeHTa oTpakeHus ‘RH‘I{H}I

COCT&BJ’IHIOHIGﬁ BCKTOpa noJiipu3anuu B
IIJIOCKOCTH IIaJACHUA 06paluaeTc;1 B HYJIb

MOIyJdb KO3(PPUIMEHTa OTpakeHUs |RL| TUTST

COCTaBIIAIOLLEH BEKTOpPA NOJIApU3aLuH,
HEPIEHINKYSIPHOH ~ TUIOCKOCTH  TAJICHHS,
oOparmiaercs B Hyllb

4. TlomHoe BHYyTpEHHEE OTpaKCHUE HAOIIONACTCS TOJIBKO Ui BOJIH,
IUIOCKMX CBETOBBIX BOJIH Ha TpaHMIIE pa3jieiia TMOSPU30BAHHBIX HOPMAIBHO K IJIOCKOCTH
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Ccpea C MOKa3aTCJIsIMU IIPCJIOMJICHUA 1) U N>

naacHusa

HaOMroaeTcsl MpH MX TMAJCHUH W3 ONTHYCCKH
OoJiee MIOTHOW cpeibl HA MEHEe TUIOTHYIO TMOJ
yrmom 0, > arcsin(n, / n,)

Ha6J'IIO,Z[aCTCH TOJIBKO JJIA
MOJIAPU30BAHHBIX B INIOCKOCTHU MMAaJACHUSA

BOJIH,

Ha6JIIOZ[a€TCH npu ux MmaaCHUH N3 OITHYCCKHU
MeHee TUIOTHOU Cpcabl HaA Ooitee IUIOTHYIO ITOO
YIJIOM 91. > arcsin(n2 /nl)

5. Henuneitno-ontuyeckue 3¢ exTsr 00-
HapY>KHBAIOTCS T1O ...

BIMAHUIKO  HMHTCHCUBHOCTH  CBCTOBOI'O
I1I0JIA HAa XapaKTEP ONTUYCCKUX SIBJICHHIA

BIMSHUIO JUTMHBI BOJIHBI CBETa Ha
NoKa3arelb MIPETIOMIICHUS ONITHYECKHUX
MaTepHasoB

BIMSHUIO  TONSIpU3allud  CBETa  Ha
ONTUYECKOE  IIOIVIOIIEHHWE B  ONTHYECKHUX
Marepuaax

BJIIMSHUIO CTETIEHH MOHOXPOMAaTHUYHOCTH
CBETa HAa KOHTPACT HWHTEpPPEPECHIIMOHHOMN
KapTUHBI

6. YcioBueM TMPOSBICHUS ONTHYECKOM
HEJIMHEHHOCTH CpeIbl SBISETCS 3aBHCHUMOCTh
OTHOCUTEIIbHOW JUAJIEKTPUYECKOW MpOHULIAE-
MOCTH MaTepuasa oT:

HAIIPAKEHHOCTU CBETOBOTO IT0JIA

JJINHBI BOJIHBI CBC€TA

nojiipu3anuu CBETOBOI'O U3JTYyYCHUA

HavaJbHOH (ha3bl CBETOBOM BOJIHBI

7. B cpemax ¢ KakuM = THIIOM
HEJIMHEMHOCTH BO3MOXKHA TEHEpaIusi BTOPOM
TapMOHMKH?

B OAHOPOAHBIX JIMHEMHBIX cpeaax

B Cpefiax ¢ KyOMYHOM HeNMHEHHOCThIO

B Cp€aax C KBa,Z[paTI/I‘lHOﬁ HEJTMHEHHOCTHIO

B HCOOTHOPOAHBIX JIMHEWHBIX cpeaax

8. Kakoii >¢dext Bo3HMKaeT Onaromaps
HEJIMHEWHOCTH TPETHETrO MOPSIKA MOJISIPU3AIUN
cpensl ?

reacpanus paSHOCTHOﬁ YaCTOThI

napaMeTpUIecKoe YCHIICHHE

KOMOMHAIIMOHHOE pacCesiHUEe CBETa

reHepalysi BTOPOU rapMOHUKHU

9. CamMo¢oKyCHUpOBKa CBETOBOTO ITydKa
MIPOUCXONIUT B CpeJE, IIIE ...

(boTOMHIYIIIPOBAaHHbBIE BO3MYILICHUSA
noKasaress IpeTOMIICHHS UMEIOT
OTpUIATEIbHBIH 3HAK W TO aOCONIOTHOMN
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BCIIMYHUHE YBCIIMYUBAIOTCA C HMHTCHCHUBHOCTBLIO
CBC€Ta

(hOTOMHIYIIMPOBAHHBIC BO3MYILICHUS
IoKasarens IPEJIOMIICHUS UMEIOT
OTpUIATEIbHBIA 3HAK W TO aOCONIOTHOMN

BCIMYHUHEC YMCHBIIAKOTCA C HWHTCHCHBHOCTLIO
CBCTa

(bOTOI/IH,Hy'I_II/IpOBaHHHe BO3MYUICHUA
IIOKa3aTeiid IMPECJIOMIICHUA HMCIOT
MOJIOKUTEIBHBIM 3HAK U YBCIUYUBAOTCA C
MHTCHCHUBHOCTBIO CBE€TA

MMOoKa3aTejib NPCIOMIICHUSA HE 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MomHOCTh BTOPOIl TapMOHUKHU IIPU
Masioi 3 dexTuBHOCTH NpeoOpa3zoBaHUsl yBEIU-
YHMBACTCS

npsMo MMPOMOPIUOHAIIBHO
JJINHBI BSaHMO}IeﬁCTBHH

KBajpary

o0paTHO MPOMOPIHUOHAIBHO KBaJpary
JUTHHBI B3aUMOJICHCTBHUS

MPSMO MPONOPIIMOHATBHO JUIAHE
B3aMOJICUCTBUS
o0OparHo MPONIOPLIMOHATBHO JUTAHE
B3aUMOJIENCTBUS
11. CamonedoxycupoBKa CBETOBOTO ITy4- (hOTOMHTyITUPOBAHHBIC BO3MYIIICHUS
Ka MPOUCXOIUT B CpeAE, TAE ... OoKa3aTensd MPETOMIICHUS AMEIOT
OTpULIATENIBHBIM 3HAK M 1O  aOCOJIOTHOM

BCJIMYHUHC YBCIIMYUBAIOTCA C HWHTCHCHBHOCTHIO
CBCTa

(dboToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
IIO0Ka3aTeiid IMPCIIOMIJICHU A UMCHOT
OTpULIATENIBHBIM 3HAK H 1O  aOCOJIIOTHOM

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTLIO
CB€Ta

(boTOMHIYIUPOBAaHHbBIE BO3MYLICHUS
[oKasaress IIPEJIOMIICHUS UMEIOT
MIOJIOKUTENIBHBIA 3HAK W yBEIMYMBAKOTCA C
MHTEHCHUBHOCTBIO CBETA

IMoKa3arejib NpPCIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOTIO ITyYKa

12. JInuHOM KOT€pEHTHOCTH IIJIsi TeHepa-
LIMM BTOPOW FapMOHUKHU HA3bIBACTCS PACCTOSHUE
B3aUMOJICUCTBUS, IPU KOTOPOM:

MOIITHOCTH TAHHOU TapMOHUKH
YBEIINUNBAETCS OT HylIs 10 IIEPBOTO
MaKCHMAaJILHOTO 3HAYCHUSI

MOIITHOCTH JaHHOU TapMOHUKH

YBCINYNBACTCA JIMHEWHO
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MOIITHOCTh JTAaHHOM TrapMOHHUKHI
YBEJIMUYUBAETCS KBaJPAaTUIHO
MOIIIHOCTh JTAaHHOM TapMOHHUKHI
JOCTUTAEeT EPBOro0 MUHUMYyMa
13. Ilpu reHepanu BTOPOW ONTHYECKOM OAMH (OTOH Ha YaCTOTe HAKAYKH

TapMOHUKH:

MOpOXIaeT 1Ba (OTOHA Ha YacCTOTE BTOPOU
TapMOHHKH

OIMH ¢bOoTOH Ha 4YacTOTe HaKayKu
MOPOXKJIAeT OAMH (OTOH HA YacTOTE BTOPOM
TapMOHHKHI

nBa (GoroHa HA YACTOTE HAKAYKH
MOPOXKJIAIOT ONWH (POTOH HA YaCTOTE BTOPOM
TapMOHUKH

nBa (GOTOHA HAa 4YaCTOTe HAKAYKU

MOPOXKIAOT ABa (HhOTOHA
TapMOHUKH

Ha 4YacCTOTC BTOpOI>’I

14. VYrinoBoil CHHXpPOHU3M IIpU TIeHepa-
UM BTOPOW TapMOHHMKH MOXKET OBITh peaju30-

B KyOWUYeCKuX KpucTauiax 0e3 IeHTpa
CUMMETpUU

BaH. B OITUYECKU U30TPOIHBIX Cpeaax
B THPOTPOMHBIX KYOHMUECKHX KpUCTaIIaxX
B ONTHYECKH OTpHULIATENBHBIX
OZTHOOCHBIX KpHCTajIax 0e3 LeHTpa CUMMETPUN
15. Vkaxute ycClOBUS CHUHXPOHM3MA IS o3 > 20
rE€HepalMy  BOJIHBl CyMMapHOM  4acTOThl B k; <2k,
HEJIMHEMHOMN
ENMHENHON cpene ©:= O - 0
k3 = k1 - k2
3= 2(01
k3 = 2k1
m3=®; + O
k3 = k] + k2
16. Ilpu mapamerpuyeckoil TreHepauuu nBa  GOTOHA C  Pa3TUYAIOIIUMUCS
CBETA: 4acTOoTaMH  TMOPOXKIAIOT  OAMH  (POTOH ¢
CYMMAapHOH 4aCTOTOU
nBa  (oToHa ¢ pa3IMYAOIIMMUCS
4acToTaMM  IOPOXKIAIOT  OAMH  (POTOH €

Pa3HOCTHOW YaCTOTOMU

ONH (bOTOH HaKa4dKu IIOpOoXOIacT JIBa
(bOTOHa, CyMMa 4aCTOT KOTOPBIX paBHA YaCTOTC
HaKa4YKHn
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OAMH (OTOH HAKayKu IOPOXKAAeT JBa
¢oToHa, pa3HOCTh YaCTOT KOTOPHIX paBHA
4acTOTE HaKauKU

17. B npo3pauHOii cpeae ¢ HOpMaJIbHOMN pacIuibIBaeTcs
JUcTiepcueil CBETOBOM UMITYJIBC...

CXKHUMAacCTCA

YBCIIUYHUBACTCA 110 aMIINIUTYAC

pa30ouBaeTCsl Ha HECKOJIBKO UMITYJIbCOB

18. LICTBCpThBOJ'IHOBEIfI IINTaCTUHKa HC- IMOBOPOTA INIOCKOCTHU ITOJIApU3alluA
MMOJIB3YCTCA JIA. ..

noaaBJICHHUA CBC€Ta B 3aJaHHOM CIICK-
TPpaJIbHOM OMUAITa30HC

npeoOpa3oBaHus JTMHEHHO-MOISIPU30BAH-
HOT'O CBETA B CBET C KPYTOBOM WJIM JJUIMNTHYC-
CKOM IoJsipu3anuen

(OKyCHpPOBKH

19. ITosyBosHOBAs IJIaCTUHKA ITIOBOPOTA IUIOCKOCTH MOJIAPU3ALIUN
UCTIONIB3YETCS IS ...

IIoJaBJICHUA CBE€Ta B 3aJaHHOM CIICK-
TpaJIbHOM OMUAIIa30HE

peoOpa3oBaHusl JIMHEHHO-MONSPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WJIM 3JUIMITHYE-
CKOM ToJIsipu3anueit

(OKyCHpPOBKH
20. Kakoii mapameTp XxapaKTepu3yeT JUTUHA BOJTHBI
MPOCTPAHECHHS  AIEKTPOMATHUTHOU
cpely 0 paclipocTpate HICKTpO 0 MOoKa3aTellb MPeJoMIICHUS
BOJIHBI?

HAIMPAKEHHOCTDH SJICKTPUYICCKOT'O MOJIA

HayanbHas (asa

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. VYpaBHenuss Maxkcsemna. Bexrop nomspusanuu. OCHOBHOE MarepuanbHOE ypaBHeHue. Hemm-
HelHas NoJspU3alysl B BOJIHOBOM ypaBHEHMH. Mozenu HelNMHEWHOHN nomispusanuu. BpemeHnHas u mpo-
CTPAaHCTBCHHAA JUCIICPCHUU

2. DnexktpoHHas Teopus aucnepcuu Jlopenna. /lucnepcus U MOMIOLIEHUE CBETA B IMHEHHON H30-
TpPOIHOM cpefe. PacnipocTpaHeHre cBETOBOTO UMITYJIbCa B IMCTIEprUpytoiien cpene. PaccesHue ceera

3. OnTuyeckast aHU30TPOIHUS M OCHOBHBIE 3P PEKTH KpUCTAIIOONTUKH. CTPYyKTypa CBETOBOM BOJI -
HbI B aHU30TPOITHOM KpHUCTAJIJIE. DIUTUIICOU]T TToKa3aresen npeaomineHus. @opmyssl Openens.

4. OTpaxeHue M IpeJIOMIIEHHE CBeTa Ha rpaHule paszzaena cpen. @opmynsl Openens. Dddexr
Bbprocrepa. OTpakeHne cBeTa OT MOBEPXHOCTH MeTajuia

5. D¢ dexTuBHBIC HEMUHEHHBIE K03()(DUIIMEHTHI, BOJIHOBAs pacCTpOiKa. YpaBHEHHUs Ul aMIUTUTYT
CBA3aHHBIX BOJIH. CKaJsipHblE YKOPOUCHHBIE YPABHEHUS

6. HTerpansl qBUKEHU ISl TEHEpAllMM BTOPOM TApMOHUKH. AHAJIUTHYECKUE PELIEHUS] CUCTEMBbI
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YKOPOUEHHBIX ypaBHEHHN. D((PEeKTUBHOCTh NMpeoOpa3oBaHMs BO BTOPYIO rapMoHuKy. [IpuOnmxenus 3a-
JTAHHOW MHTEHCUBHOCTH U 3aJaHHOTO TIOJIS

7.

I'enepanys pa3HOCTHOM 4acTOTHI B TeparepLoBbIi Auana3oH. Ilapamerpuueckoe ycunenue. Ila-

paMeTpuuecKasi TeHeparyst

8.
3€pHBIM U

9.
myJbcax.

O 01N DN B W~

[\ T NG T NG T NG T NG TN NG TN NG T N N N J S g G g G G G G SR Gy W Gy W Gy SR Gy Sy
O AN UNPDWNR OOV WM P WN—O

29.

ITyJbCax.

el

14.2.

OnTrueckuil HarpeB nomiomaromeld cpeasl. MIMnynbCHBIN HarpeB MOBEPXHOCTH MeTajlla Jia-
3IIy4EHHUEM.
CaepxcuibHble cBeTOBBIE TosA. HoBbIe TexHONMoruu 6a3upyronirecs Ha (PeMTOCEKYHTHBIX UM -

14.1.3. 3auér

. YpaBHeHuss Makcseria.

. Bextop monspuzaruu. OCHOBHOE MaTepuaIbHOE YPAaBHEHHE.

. Henunerinas nonspusanys B BOMTHOBOM YpaBHEHUHU. MOAENN HENMHEWHON MOISPU3ALUU.
. BpeMeHHast 1 MpOCTpaHCTBEHHAS AUCIIEPCUU

. DnektpoHHas Teopus nucnepcuu Jlopenna.

. Jlucnepcus v normoieHue cBeta B JUHEUHOW H30TPOIHOM Cpelie.

. PactipocTpaHeHnue cBETOBOro UMIYJIbCa B JUCIIEPTUPYIOLIEH CpELE.

. Paccesnue cera

. OnTudeckas aHM30TPOIUS U OCHOBHBIE A(h(DEKThI KPUCTATUIOONTUKH.

. CTpyKTypa CBETOBOM BOJIHBI B @aHU30TPOITHOM KPHUCTAJLIE.

. DIUIAIICOM ]I TTOKAa3aTeel IPEIOMIICHHUS.

. OTpakeHue U MpeioMIIEHHE CBETa Ha IPaHuULIE pa3jiena Cpell.

. ®opmyiisl OpeHens.

. Dddext bproctepa.

. OTpakeHue cBeTa OT IOBEPXHOCTH METajula

. O dexTruBHBIE HENUHENWHbIE KOAPPUIIMEHTHI, BOJIHOBasI paccTpouKa.
. YpaBHEHMsI U1l aMILIUTY/] CBSI3aHHBIX BOJIH.

. CkasiipHble YKOPOUEHHBIE YPABHEHMUSI

. IHTerpans!l ABUKEHUS AJI T€HEepali BTOPOl TapMOHUKH.

. AHaIUTUYECKHE PEILIEHUSI CUCTEMbl YKOPOUEHHBIX YPaBHEHHUII.

. O dexTuBHOCTH IPE0OPa30BaHMSI BO BTOPYIO FAPMOHUKY.

. [IpuOnu>xeHus 3aaHHON UHTEHCUBHOCTHU U 33JaHHOTO MOJIS

. 'enepanus pasHOCTHOM YaCTOTHI B TEPArepLIOBBINA JUAMa30H.

. [TapameTpuueckoe yCHJICHHE.

. [lapamerpuueckas reHepanus.

. CamodoxycHupoBKa CBeTa.

. OnTuyeckuil HarpeB MOIVIOUIAIOIIEH CPEJIbI.

. IMImynibCHBIN HAarpeB MOBEPXHOCTU METAJUIA JA3€PHBIM U3Ty4YECHHUEM.
CaepxcuibHble cBeToBbIE 10J1s1. HoBbIe TexHOMOrMN O6a3upyroirecs Ha (eMTOCEKYHIHBIX UM-

14.1.4. Tembl 1a60paTopHbIX padoT

MopnenupoBaHue paCIpOCTPAHEHHS CBETOBBIX ITYYKOB B ONITUYECKHA HEOJHOPOIHBIX Cpeax

O} PexTUBHOCTH FreHepalui BTOPOH TapMOHUKH OTPaHMYEHHBIMU ITy4YKaMH CBETa
MopnenupoBaHue napaMeTpUUECKON TeHEPALIMU CBETA B CPEAaxX C KBAJIPAaTUYHON HEJIMHEMHOCTHIO
MogaennpoBaHre pacupOCTPaHEHHs CBETOBBIX IIYUYKOB B HEJIMHEHHBIX Cpelax

TpEEﬁOBaHI(Iﬂ K OLICHOYHBIM MaTepuajiaM JJd JIMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHOCTAMHA
3A0pPOBbSI U HUHBAJINAOB

I[J'IH JiMg € OIrpaHUYC€HHBIMA BO3MOKXHOCTAMMA 310POBbS U UHBAJIMIOB IIPEAYCMOTPCHBI JOIMOJIHN -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, ICPCUCHb KOTOPBIX YKa3aH B Ta6JH/IIl€ 14.
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Ta6J'II/H_[a 14 — I[OHOJIHI/ITGHBHBIG MaTCpualibl OUCHUBAHUA IS JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu
oOyJarommxcs

Bup! JONOTHATENBHBIX OIEHOYHBIX
MarepuaioB

@DopMBI KOHTPOJIS U OIICHKU
pe3yJIbTaTOB O0y4YeHUs

C HapymieHusIMHU
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pa0OTHI

IIpenmy111€CTBEHHO MTMCbMEHHAs
IIPOBEpPKa

C HapymeHusiMu
3peHus

CobeceroBaHue 1o BOIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHAMBHYaTbHO)

C HapymieHus MU
OIIOPHO-
JIBUTATEIIBHOTO
armrapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JAUCTaHIIVOHHBIMHA
METOAaAMMU

C orpaHUYEHUSIMH I10
00LLIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKA
METOJIaMU UCXO/Isl U3 COCTOSIHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. Meroauyeckre peKOMEHAALUMH 110 OLEHOYHBbIM MATEePHAJIaM JJIsl JIML C OTPAHNYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

Jnis M ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIOB TPEAyCMAaTPUBACTCS JI0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MIPeI0OCTaBJICHNE 3aJJaHusl C UCIIOJb30BAaHUEM CYpIONIEPEBOIA.

Jluniam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAJHJaM YBEJIHMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [yt Takux 0Oydaromuxcs npeaycMaTpruBaeTcs 10CTyII-
Hast popMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oneHNUBaHUS Pe3yabTaTOB OOYYEHUS JIUI C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLUIUIMHE MpeyCMaTpUBaeT MpeocTaBieHne nudpopmManun B GopMax, aaanTH -
POBaHHBIX K OTPAHUYCHUSM X 30POBBS M BOCHIPUATHS HHPOPMAIINH:

JL1s1 JIMI ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEeKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe yBEIIMUEHHBIM HIPUPTOM.

JList i1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYSHHBIMH BO3MOKHOCTSIMH 3[JOPOBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI pe3yJIbTaToB 00yYeHHsI MOXKET MPOBOANUTHCS B HECKOJIBKO JTAIOB.
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