MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
YpaBHeHusi onTo(pU3UKHU

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 58 58 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 50 50 4acoB
6 CamocTosiTesibHas paboTa 50 50 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 3 cemeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

3aB. Ka(. I, mpodeccop kad. I11 [ITangapos C. M.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop
kag. OI1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lens pucuuriuHbl - ¢dopmupoBaHue y 0OakanaBpoB TOHHMMaHHs TeOpeTHYeCKMX OCHOB U
MaTeMaTHyeCcKOoro afnrapara COBpeMeHHOW ONTHYeCKOU (pr3MKU JJ1s1 TOC/Ie[yOLLero UCI0Ib30BaHUs STUX
3HaHWK TIpM pa3paboTKe, 3KCIUIyaTallUH, WCC/IeOBaHUM (PU3NYECKUX CBOMCTB U TeXHHUECKUX
XapaKTEePUCTUK 3/1EMEHTOB U YCTPOWCTB KOTE€PeHTHOW W HeJIMHeMHOW ONTUKW, HeJWHeWHOM U
BOJIHOBOJHOM (DOTOHUKHU.

1.2. 3agauy JUCIMIITAHBI
— B pe3y/ibTaTe U3yueHUsl J[aHHOW JUCLUIUIMHBI CTYJEHTbl [OJ/DKHBI TIO/yUYWTh HAaBbIKU
MaTeMaTH4eCKOro MOjle/TMpOBaHUs peasibHbIX (B TepBy0 odepe/ib (hu3nueckux) MpoLieCCOB HAa OCHOBE
KpaeBbIX 3a/jau /JIs ypaBHEHUI B UaCTHBIX POU3BO/HBIX.

2. Mecro aucuuningsl B crpykrype OITIOII

OucuuruiiHa «YpaBHeHust ontodusuku» (b1.B.[1B.15.2) orHocutcsi K 6/oky 1 (BapuaTWBHast
YacThb).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/leflyrolye AUCLUUIIMHBL: VIH(popMaliMoHHble TexHO/IoruH, Maremaruka, ®usuka.

[MocnepyroOmuMu  JUCLIMIUIMHAMHU ~ SIBJISIOTCS:  AKYCTOONITUYEeCKWe  MeToApl  00paboTKu
uHpopMaluy, B3auMogelicTBUe ONTHYECKOTO M3/Iy4yeHUsi C BellecTBOM, BO/JIOKOHHas OITHKa,
WurerpanbHasg ontvka, KBaHTOBass M onTvueckas 3/1eKTPOHMKa, HenvHeiniHas onTuka, Onruyeckue
MeTo/ibl 06paboTKM MH(opMaryy, PacipocTpaHeHye jla3epHbIX MTyYKOB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIITHOCTh Mp0o0JieM, BO3HUKAFOIINX
B XOZle MpoQecCUOHANbHOW [esiTeNIbHOCTH, TPYB/EKaTh [/l UX pelleHHs COOTBETCTBYROIIMN (PU3MKO-
MaTeMaTHU4eCKHH arapar;

— TIK-1 crocoGHOCTBIO CTpOWUTH TMpOCTellve (U3MUeCcKhe W MaTeMaTHueckue MOjesu
npubopoB, CXeM, YCTPOMCTB M YyCTAHOBOK 3/I€KTPOHUKM W HAHO3MIEKTPOHWKH  Pa3IUYHOTO
(h)yHKIIMOHA/IbHOTO Ha3HaueHWs, a TakKXXe MCIO0/b30BaTh CTaHAapTHbIE [POrpaMMHBIE Cpe/CTBa MX
KOMITBIOTePHOI'O MOZe/IMPOBaHus;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHbIE TIpecTaBieHUsi 00 ypaBHEHMSIX C YaCTHbIMH TIPOM3BOJHBIMH, 3aKOHbI
COXpaHeHUs1 KaKk OCHOBY MOJeJIbHOIO ONucaHusi (U3MYeCcKoro IpoLecca; MeTofbl TMOCTPOEeHUs
NpOCTeMINX (U3NUeCKUX U MaTeMaTUYeCcKuX Mojesieli rpubopoB, CxeM, YCTPOWCTB M YCTAaHOBOK
3/IEKTPOHUKM M HAHO3/IeKTPOHMKU pa3/U4YHOr0 (YHKL[MOHAJIbHOTO Ha3HaueHWs, a Takke Kak
VICTI0/Tb30BaTh CTaHZAPTHbIE TIPOrPaMMHbIe CPe/ICTBA UX KOMITbIOTEPHOIO MO/|e/IPOBaHUSI.

—  yYMeTb MO/|e/IMpPOBaTh peasibHble (pr3ruecKre MpoLlecchl Kak KpaeBble 33/lauu sl ypaBHEeHUM
B UACTHBIX TPOM3BOJHBIX; CTPOUTH TpOCTelilve (u3nyeckre U MaremMaTHuecKhe Mojed Mpubopos,
CXeM, YCTPOWMCTB U YCTAaHOBOK IEKTPOHMKM M HAHO3JEKTPOHWKY; WCII0/Ib30BaTh CTaH/apTHBIE
NIporpaMMHbIe Cpe/iCTBa X KOMITbIOTEPHOI'O MO/e/IMPOBaHus

— BJajeTb MeTOaMHU pelleHHs] ypaBHEHWW B YaCTHBIX MPOU3BOAHBIX AJISI TEOPeTUYECKUX U
MpaKTUYeCKHX 3a/ja4 ; MeTOAaMH IMOCTPOeHHs (PU3NUeCKUX M MaTeMaTHueCcKiX Moziesieil mprubopoB, CXeM,
YCTPOWCTB U yCTaHOBOK 3JIEKTPOHUKU Y HAHO3JIEKTPOHUKH

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThl
OO11jasi TPYAOEMKOCTh [JUCIMIUIMHBI cocTaBnisgseT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATebHOCTH Bcero yacoB CemecTpsl

3 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 58 58
Jlekumu 24 24
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[TpakTryeckue 3aHATHS 18 18
JlabopaTopHble 3aHSTHS 16 16
W3 HUX B UHTepaKTUBHOU hopme 50 50
CamocTosiTenibHast paboTta (Bcero) 50 50
[ToaroToBKa K KOHTPOJILHBIM paboTam 3 3
OdopmeHre 0TUETOB T10 JTabOpPaTOPHLIM paboTam 13 13
[TpopaboTKa JIeKIIMOHHOTO MaTepuasa 7 7
CamocrosiTenlbHOE U3yueHre TeM (BOIIPOCOB) 11 11
TeopeTuYeCcKOM YacTu Kypca

[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 16 16
Bcero (6e3 3k3ameHa) 108 108
OO0111as1 TPYJ0EMKOCTh Yac 108 108
3auetHble Eaunuiiel TpysoeMkocTu 3.0 3.0

5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATUM MPUBe/ieHbI B Tabuiie 5.1.

Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI U BUBI 3aHATUN

. } =
A o
= 5 t}
= ta) @ —_
T ) o < L =
4] m )
o o = o =& =
E w = = g GEJ 5 g
= a] ¥a| o) > 3]
Hassanus paszenoB JUCLIUIIIUHBI g § a 5 o Q % =
S 5 = & g o = 5
s 3 S 2 o 2
) & 3 Mo S e
ru ta) S ~
3G
@)
1 MopenvpoBaHue NPOLIECCOB U SIBJIEHUN 4 4 4 11 23 OIIK-2, ITIK-1
B (pM3MKe U ONTHKE
2 OCHOBHBbIE ypaBHEHUsI MaTeMaTHU4e CKOU 8 4 4 11 27 OIIK-2, ITIK-1
Y ONTUYeCKOW (PM3UKKU. YpaBHEHUS
TEIJIONPOBOJHOCTHU U U dy3unu.
[vdpakius CBeTOBOrO IMyyka B
rapakCHabHOM TIPUO/TV>KEeHHH.
AHanuThueckKre MeTo/bl pelleHust
KpaeBbIX U HeCTallMOHAPHBIX 3a/jau
3 OcHOBHbIe ypaBHEHUsI MareMaThueCKOU 6 6 4 14 30 OIIK-2, ITK-1
¢u3vku. BomHOBOe ypaBHeHMe.
YpaBHenue lllpéaunrepa. HenuHeliHble
BOJIHOBBbIE ypaBHEHUS
4 OCHOBHbIe ypaBHeHHsI MaTeMaTHuyeCKOu 6 4 4 14 28 OIIK-2, TIK-1
¢usuku. YpaBHenue IlyaccoHa.
CobcTBeHHbIe uKc/ia U COOCTBEHHbIE
¢byHKUMYM onepaTopa Jlaruiaca.
CrnietjuanbHble QYHKLIAU
Utoro 24 18 16 50 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

¢bu3vKKu. YpaBHeHUs
TeTIONPOBOJHOCTU U AU Y3UM.
Iudpakiys CBeTOBOTO IMyykKa B
rapakCHabHOM TIPUOTV>KEHHH.
AHanuThueCcKre MeTO/bl PellieHus
KpaeBbIX 1 HeCTALIMOHAPHBIX 3a7iay

3aKOHAa COXpaHeHUsl SHePIUU U 3aKOHa
®ypbe. HeoO6X04MMOCTh TPAaHUYHBIX
ycnoBuit (I'Y) v HauanbHBIX YC/IOBUN
(HY). BeiBog ypaBHeHus guddysun.
BbIBO/, ypaBHEHUS], ONMCHIBAIOILIETO
pacrpoCcTpaHeHHe MapakCUalIbHbIX
CBeTOBBIX ITy4KOB. Perienve YUII
MeTO/ZIOM pa3zie/ieHus TepeMeHHbIX
(meton, @ypre). JIMHeliHbIe OHOPO/HBIE
I'Y. Anroputm paszeneHus epeMeHHbIX.
YueT rpaHMYHBIX Y Haya/IbHBIX yC/IOBUM.
CBOICTBO OPTOTrOHABHOCTH IS
cucteMbl GYHKLUMN. AHaNIN3 peleHus
YUII meTomoM pasjesieHusi IepeMeHHbIX.
[Tpeobpa3oBaHue 3azauu C
HeozHOpoAHBIMY ['Y B 3aauy ¢
oZHopozaHbIMU [Y. 3ajaua
TeTJIONPOBOIHOCTH C TIPOU3BOHOM B ['Y.
CoOcTBeHHbIe 3HaueHHs1 U COOCTBEHHBIe
¢dbyukuum. 3agaua Ltypma-JInyBunis.
Tunsl KpaeBbIX yc10BUNA. MeTof,
WHTerpaabHbIX Tipeobpa3oBanuil. CxeMa

3 =
s 5
HaspaHms pasgenos CopeprkaHuve pasfie/ioB JUCLUATIIMHBI 110 z - E %
JIEKLIUSIM S ==
2 s 3
- g ~
3 cemecTp
1 MogenvpoBaHue NpOLIECCOB U OcHoBHbIe AuddepeHIMaTbHbIe 4 OIlIK-2,
SIBJIeHUM B U3UKe U OITHKE OTepaTopbl ONTUUECKON (PU3UKU. [TK-1
OcHoBHbIe cBefieHUst 00 ypaBHEeHUsIX C
YaCTHBIMM NPOM3BOAHBIMU (YUIT).
OcobenHoctu peiienusi YUII. JTuHelHbIe
Y KBasW/IMHelHble ypaBHeHus. [loHaTHe 0
KpaeBbIX 3a/jauax MaTemMaTrhyecKon
¢usuky. YpaBHeHus1 MakcBera.
BonHoBoe ypaBHeHre. OCHOBHbIE
ypaBHEHUsI MaTeMaTUueCKOU 1
ontryeckor ¢usuku. MojenvpoBaHue
(br3nMUeCKUX MPOLECCOB U sIBJIEHUM B
ONTHUKe YpPaBHEHUSIMU B YaCTHBIX
MPOU3BO/IHBIX. 3aKOHbI COXPaHEHUSs KaK
OCHOBA MO/|e/IbHOT'O OIUCaHUs
(br3rueCKUX MPOLeCCOB U sSIBJIEHUM B
ontuke. Knaccudukaiys TMHeNHBIX
YUII BrOoporo nopszka
Htoro
2 OCHOBHbIe ypaBHEHUS BriBog, 0ofHOMEpPHOM MaTeMaTrhyeCKou OIlIK-2,
MaTeMaTUyeCcKol U ONTHYeCKOon MOZ|e/I1 TeIJIONPOBOAHOCTH Ha OCHOBE [IK-1
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a/IrOpUTMa pellieHus 3a/jaull MeTO/[OM
WHTeTpa/ibHbIX Tipeobpa3oBanuii. [Ipsmoe
1 obparHoe rpeobpa3oBaHue. Bupl
WHTeTpa/IbHbIX TIpeoOpa30BaHUi.
WHTerpansHOe rpeobpa3oBaHue Kak
pasniokeHre GyHKIMM B HEKOTOPBIH
CIeKTP KOMITOHeHT. PelieHue 3a/iaumt
Kormu (Ha nmpumepe ypaBHeHUsT
TEIJIONPOBOJHOCTH) METOZIOM
nipeobpa3oBanust Oypbe. AITropyUT™M
pelleHus 1 ero peanu3sanysi. AHanu3
petenust, GyHKLus [prHa (yHKLMs
WCTOYHYKA). Pr3nyeckast UHTeprpeTaLys
petienus. [IposiBiieHre pyHIUTIA
CyTepriosuLvy. YC/IOBHUS TPUMEHUMOCTH
nipeobpa3oBanust Oypbe U
ripeoOpa3oBanust Jlaraca giust YUIT

HToro

3 OCHOBHbIE ypaBHeHUS
Maremaru4eckou (pusvku. BomHoBoe
ypaBHeHue. YpaBHeHue IlIpéaunrepa.
HenuHeliHble BOHOBbIE ypaBHEHUs

Br1BOg, ypaBHeHUM akyCTHKU. BosHOBOe
ypaBHeHue. ®opmyna Kupxroda.
[Tpunnyn [rolirenca. AKycTrueckas
VHTeprpeTalus. I paHUuYHbIe yCI0BUS
JJ1s1 aKyCTUYeCKUX BOJIH. YpaBHeHVe
lenbmrosbLia. YpaBHeHUs TeOPUU
YHIPYTOCTU. YPaBHEeHUs YIIPYTUX
KonebaHuii. YpaBHeHue IlIpéaunrepa B
KBaHTOBOU MeXaHHKe U OITHKe
BOJIHOBO/I0B. HeslvHeliHoOe ypaBHeHue
[IIpéaunrepa. YpasHenue Kopresera-ze
®pusa. Conmutonel. Kpaesble 3asaumn
JU(pakKLyK [7151 CBeTOBBIX BOJH

HNToro

OIIK-2,
[TK-1

4 OCHOBHbIe ypaBHeHUs
MaTemMaThueckol (hU3uKU. YpaBHeHHe
[Tyaccona. CoOCTBeHHbIE UnC/Ia U
coOcTBeHHbBIe (DYHKI[UH OTlepaTtopa
Jlaninaca. CnieldanbHble QyHKLAN

Maremarryeckoe Mo/ie/IipOBaHUe
3/1eKTPUUECKUX TIPOLIeCCOB U OMTHUYECKUX
SIB/IEHUM Ha OCHOBE YpaBHEHUU
Makcsesiia. YpaBHeHUs 3JIEKTPOCTaTHUKMU.
OObeMHBIH MOTeHLMa, er0 CBOWCTBA.
OneKTpocTaThuecKasi MHTepripeTaLus
ob6vemMHoro noTeHnuana. Pusnueckas
VHTepIIpeTaLsi OCHOBHBIX TPAHUUHBIX
yCJIOBUM B 3/IEKTPOCTATHKeE.
WccnenoBaHrie 0CHOBHBIX KpaeBbIX 3a/jau
[ ypaBHeHus Jlaraca. YpaBHeHue
ITyaccona. O6061ieHHbIe (GYHKIUN U UX
cBoiicTBa. CHUHTY/ISIPHBIE 000011[eHHbIe
dbyHKUMH, AenbTa-PyHKUYs [Iupaka.
dyH/laMeHTa/IbHbIe pelleHust /s
ypPaBHEHHI MaTeMaThueCcKou (U3UKH.
Mertog ¢ynkimu ['punHa. [TocTpoenue
¢byskumii ['puHa

HToro

OITK-2,
TIK-1

Wtoro 3a cemecTp

24
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5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIUII/IMHAPHBIE CBSA3M C 00eCcneunBalIUMH (PeAbIAYIMMHI)
4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCIHHUIITHHAMHA
Pa3ziesibl JUCHIATIIMHBI M MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00€eCreuruBarouMu (TpeabIIyIuMUA) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMU TIPeICTaB-/IeHbI B Tab/uile 5.3.
Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HavmeHoBaHMe IUCLIUTIIMH

Ne pa3zesnoB JaHHOM AUCLIUIIMHEI, [171sT KOTOPBIX
HeoOXoIMMOo n3yueHre 00eCTieunBaroLIUuX U
obecrieunBaeMbIX AUCLIUTTMH

1 2 3 4
[IpeaiecTByroLyie JUCLUATIIMHBI
1 'ndopmaliioHHbIe TEXHOJIOTHUH + + + +
2 Maremaruka + + + +
3 ®dusuka + + + +
[Tocnepyrouye AUCLATIIMHBL

1 AkycroornTiueckre MeTozbl 00paboTKH N + +
vHbopMalumu
2 B3aumojeiicTBre ONTUUeCKOTO U3/TyUeHusl C N + + +
Bell[eCTBOM
3 BosokoHHas onTHka + + + +
4 VHTerpaspHasl ONTHUKA + + + +
5 KBaHTOBas ¥ onTuyeckas 371eKTpOHMKA + + +
6 HenvHeliHas ontuka + + + +
7 OnTrueckrie MeToZbl 00paboTKM HHOPMaLu + + + +
8 PacripocTpaHeHue j1a3epHbIX IyYKOB + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI{ M, ()OpMHPYyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHH
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MpPU H3yueHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

npeficTaB/ieHo B Tabmure 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BHAOB 3aHATHH, (HOPMHUPYeMBIX TP W3yUeHWH
VICLIUTUJTUHBI
Bunpl 3aHATHI
3]
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OIIK-2 + + + + KonTtponbHas pabora,
KoHcriekT caMOnoAroToBky,
Ortuet 10 y1TabopaToOpHOA
pabote, Oripoc Ha 3aHATUSIX,
Pecdepar
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IMK-1 + + + + KonTposbHasi pabora,
KoHCrnekT caMoIioirOTOBKH,
Otuet 10 1abopaTopHO
pabore, Orpoc Ha 3aHATHUSX,
Pedepar

6. IHTepaKkTUBHBIE MeTOABI M ()OPMBI OpPraHU3aIUu 00yYeHHs
TexHONMOTMM MHTEPaKTUBHOrO OOyueHMs NMpU pasHbIX (opMax 3aHATHM B uyacax MNpPHUBEJEHbI B

tabmure 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00y4YeHus TIPY pPa3HbIX hopMax 3aHATHHN B yacax
WHuTtepakT
NHTepakTrUBHLIE NHTepakTHUBHbIE
MeToabl 1505318 (< Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
3 cemecTp
IIpesenTaruu c 20 20
WCII0/Ib30BaHVeM
C/1aiI0B ¢ 00CyKeHreM
PellieHne cuTyaljMOHHBIX 18 18
3a/a4
Pabora B KoMaH e 12 12
Wtoro 3a cemecTp: 18 12 20 50
Wtoro 18 12 20 50
7. JTaGopaTopHbIA MPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT rpuBeieHo B Tabnuie 7.1.
Tabmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
3 <]
& ZE
3 = =
Z 5
= 7 S
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT S 2 &
= | i
= E:
- s
3 cemecTp
1 MogenvpoBaHue NpoLIeCCOB U PellleHrie ypaBHeHUH B YaCTHBIX 4 OIlK-2,
sIBJIeHUM B U3UKe U OTTHKE TIPOU3BO/HBIX THUTIEPOOJTIUECKOTO THTIA [TK-1
Htoro
2 OCHOBHbIe ypaBHEHUS MogenupoBaHue rtapabosmyecKux 4 OIIK-2,
MaTeMaTU4eCKOW ¥ ONTHYeCKOU ypPaBHEHHUI B YaCTHBIX NIPOM3BOAHBIX T10 IMK-1
¢busuKy. YpaBHeHust cxeMe Kpanka—Hukosicona
TeTIONPOBOJHOCTU U AU Y3UM. Vitoro 4
HOudpaxiysi CBeTOBOrO MyuKa B
rapakCHabHOM TIPUOTV>KEHHH.
AHanuThueckKre MeTO/bl pelleHus
KpaeBbIX M HeCTallMOHAPHBIX 3a/au
3 OCHOBHbIe ypaBHEHUs IIpocTpaHCTBEHHBIE COTUTOHBI B 4 OIIK-2,
MaTemaThueckoli hu3uku. BomHOBoe | KeppOBCKOM cpejie C HachllleHHeM IK-1
ypaBHeHue. YpaBHeHue IIpéauHrepa. | HeJTMHENWHOCTH
HemiHeiiHble BOJHOBbIE yDaBHEHHUS | 1. oro
4 OCHOBHbIe YpaBHEHUS Perienuve auddepeHLMaIbHBIX 4 OIlIK-2,
MaTeMaThyeckou (pU3MKU. YpaBHeHUe |ypaBHEHUM 3/I/IMITTUYeCKOrO THUIIa [TIK-1
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[Tyaccona. CoO6CcTBeHHbIe Uncia U Ntoro 4
cobcTBeHHbIe (PYHKIMHM OTiepaTopa
Jlannaca. CnierjuanbHble QyHKLIWN
Wroro 3a cemecTp 16
8. IlpakTHuyeckue 3aHATUA
Cogiep>kaHuye MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CozeprkaHue MPaKTUUECKUX paboT
3 <]
& ZE
Q ==
Z s 3
Hassanus paszenos CopeprkaHre MpaKTUUYeCKUX 3aHSATUN § ) = °E
=
=
= 32
- s
3 cemecTp
1 MogenvpoBaHue NpOLIECCOB U Knaccudukanys mvHelHbIX ypaBHeHUN 2 OIlIK-2,
sIBJIeHUM B QU3UKe U OITHKE BTOPOT'0 MOPs/IKa. [TK-1
OuddepeHLanbHble onepaTopbl U 2
K/accudurKalysi BeKTOPHBIX TOJIei
Ntoro 4
2 OCHOBHbIe ypaBHEHUS KpaeBas 3azaua /11 0ZHOPOAHOTO OIlIK-2,
MaTemMaTUueCKol 1 ONTUUeCKOn ypaBHeHUS TeIyIONPOBOAHOCTH. IMK-1
¢bu3uKy. YpaBHeHust Iuddysus. Judpakiys napakcaabHbIX
TeTIONPOBOJHOCTU U AU Y3UM. MyYKOB
H(pakiusi CBeTOBOTO MyYKa B
Jludppaxiya CBeToRO 60 yHKa OpHOpoHOE BOJIHOBOE ypaBHEHUeE: 2
rapakCyUaJ bHOM NPUOIKEHUH.
A p p KpaeBast 3agjaua. @opmyna [lanambepa
Ha/IMTUYEeCKUe MEeTO/Ibl PelleHUs]
an €CKHME METO/BI PELIE pelieHus 3agaur Komm
KpaeBbIX M HeCTalMOHApHBIX 3a/au
Ntoro 4
3 OCHOBHbIE ypaBHeHUs YpaBHenue lIpéaunrepa OI1K-2,
MaTeMaTuueckoit ¢pusrku. BomHoBoe HToro [TK-1
ypaBHeHue. YpaBHeHue llIpénuHrepa.
HenuHeliHble BOJTHOBbIE YpaBHEHUS
4 OCHOBHbIE ypaBHEHHUS Kpaessble 3asauu g5 ypaBHeHus Jlaruiaca OI1K-2,
MaTeMaThyeckou (pu3MKU. YpaBHeHHe HToro [TK-1
[Tyaccona. CoO6cTBeHHbIe Uncia U
cobcTBeHHbIe (PYHKIMHU OTiepaTopa
Jlannaca. CnierjuanbHble QyHKLIWN
Ntoro 3a cemecTp 18

9

. CamocTrosiTeibHasA pabora

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TpeJCTaB/eHbl B

tabmuie 9.1.

Tabmuria 9.1 - Bujbl caMocTosiTe/TIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

Hassanus paszesnos

&0 g =
3] 2 =
S S =
Buibl caMOCTOATeILHOM = > o
z o a8 e
paGoThI 3 S
=S 2 =
o o 2
= &

@DopMBI KOHTPOJIA

3 cemecCTp
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1 MopgenvpoBaHue IToaroroBka K 2 OIIK-2, |KoHcriekr
TIPOLIECCOB U SIBIEHWM B | IPAKTUYECKUM 3aHATHUSAM, ITK-1 CaMOIIOZrOTOBKH,
(u3vKe 1 ONTHKE ceMHHapam KoHTposbHas paboTa,

TMoAroToBKa K 2 8npoc Ha 3agﬂmﬂx, 5

TpakTUYye CKUM 3aHATUSM, T6qET ng /1abOpaTOpHOH

cemuHapam pabore, Pedepar

CamocrosiTesibHOe 2

r3yuyeHue Tem (BOIPOCOB)

TeopeTUuUeCKOM 4acTH

Kypca

[TpopaboTKa eKIIMOHHOTO 1

Marepuasna

OdopmiieHre 0TYETOB T10 3

naboparopHbIM paboTam

[ToaroroBka K 1

KOHTPOJIbHBIM paboTam

Ntoro 11
2 OcHoBHble ypaBHeHus1 | [logroroBka K 2 |OIIK-2, |KoHcnexr
MaTeMaTHu4eCcKou U MPaKTUUeCKUM 3aHATHSIM, IK-1 CaMOIIOZITOTOBKH,
ONTHUYEeCKON (HU3UKH. ceMHHapam KoHTposbHas pabota,

BHEHUsI MPOC Ha 3aHATHUSAX
YpasHe ITogroroeka K 2 8 POC Ha 3a 5 >
TeIJIONPOBOJHOCTH U MPAKTHYeCKIM 3aHATHSIM, T6116T 110 s1abopaTtopHoOU
u ud. [n st T

Anbdysuu. [Judpaki ceMHHapam pabore
CBETOBOIO ITyYKa B
TIPUGIKEHNN. r3ydeHre TeM (BOIIPOCOB)
AHanuthueckuve Metofpl | TEOPETUUECKOU HaCTH
pelleHus: KpaeBbIX U Kypca
HECTAlMOHAPHBIX 3a/1a9 | [TpopaboTKa JIeKIIHOHHOTO 2

Marepuasna

OdopmneHne 0TUETOB 10 3

nabopaTtopHbIM paboTam

Ntoro 11
3 OcHoBHble ypaBHeHus1 | [loaroroBka K 4 |OIIK-2, |KoHcriekT
MaTeMaTUueCcKol (DU3UKU. |TIPAKTUUYeCKUM 3aHSATUSIM, ITK-1 CaMOTIOATOTOBKH,
BonHoBoe ypaBHeHue. ceMHHapam KonTtponbHas pabora,
;paBHEIiI/Ie Ipégunrepa. CaMOCTOSTENEHOE 4 8npoc Ha 3ag;m/mx, 5

VHEelHbIe BOJTHOBbI TYeT M TOPHOM
C/IMHENHBIE BOTHOBLIE r3y4JeHre TeM (BOIIPOCOB) 5 € gna OPaTOpHO

YpaBHEHUA TeopeTUuUeCKOM 4acTH pabore, Pegepar

Kypca

[TpopaboTKa eKIIMOHHOTO 2

Marepuasna

OdopmiieHre 0TYETOB T10 3

naboparopHbIM paboTam

[ToaroroBka K 1

KOHTPOJIbHBIM paboTam

Ntoro 14
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4 OcHoBHble ypaBHeHus | [logroroBka K 4 |OIIK-2, |KoHCrekr
MaTeMaTu4eckoi GU3MKU. |TIPAKTUUeCKUM 3aHSITUSIM, [TK-1 CaMOIIOZArOTOBKH,
YpaBHenue [lyaccoHa. ceMHHapam KoHTposbHas pabora,
TBEHHbIE UMCJIA U MPOC Ha 3aHATHUSAX
C066C € € qncia CamocrosiTesibHOE 3 8 POC Ha 3a 5 >
co CTBeHHbJIIe byHKIMH W3yueHUe TeM (BOMPOCOB) T6qu ng nabopaTopHOU
?:nepaTopa aruiaca. TeOpeTHUeCKOH HacTu pabore, Pedepar
nelyaabHble QyHKLIWN Kypca

[TpopaboTKa JIeKIIMOHHOTO 2

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopatopHbIM paboTam

IToaroroBka K 1

KOHTPOJIbHBIM paboTam

Ntoro 14
Nroro 3a cemectp 50
Ntoro 50

10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU 711 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a epuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JesTe/IbHOCTH mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
Koncriekr 2 2 2 6
CaMOIIOZATOTOBKU
KoHTponbHast paboTa 10 10 10 30
Ornpoc Ha 3aHATUSAX 5 15
Otuer 110 /TabOpaTOPHOA 8 8 12 28
pabore
Pedepar 7 7 7 21
WToro makcumym 3a 32 32 36 100
nepuof,
Hapacrarouym utorom 32 64 100 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKU Tpe/icTaB/eH B Tabuie 11.2.
Tabsura 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka
> 90% oT MakcUMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcMMaabHOW CyMMBbI OasioB Ha aary KT 3
< 60% oT MakCMMasnbHOM cyMMbI 6asinoB Ha gaty KT 2
11
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa
1. Beiciiag MareMatuka III. ®PyHKUMM KOMIUIEKCHOIO IepeMeHHOro. Psazabl. HTerpasbHble
npeobpa3zoBanus: YuebHoe mocobue / MarasunuukoB JI. WM. - 2012. 206 c. [DnekTpoHHbIM pecypc] -
Pexxum poctyna: http://edu.tusur.ru/publications/2258, gara obparenus: 30.01.2017.
2. ®oropedpaktrBHble 3()DEKTHI B 3/EKTPOONTHUECKUX KpHUCTa/Iax : YueOHoe mocobue /
[lanzpapoB B. M., Mangens A. E., lllangapos C. M., Bypumos H. U. - 2012. 244 c. [3neKTpOHHBIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1553, mara obpaienusi: 30.01.2017.

12.2. lono/siHMTE/IbHAS IUTEpaTypa

1. Metoabl maremaruueckoid gusmuku : Kypc nekuuii / B. M. Ymakos, FO. B. I'punses, C. B.
Tumuenko, JI. JI. MunbskoB; Pex. B. M. YiakoB ; MunuctepcTBO o6pa3oBanust Poccuiickoii ®ezneparium,
ToMCKUIl TOCyZapCTBEeHHBIM yHUBEPCHUTET CUCTeM YIpaBleHUs U Dajuo371eKTpoHuKy, Kadezapa
TIPUK/IaJHOM MaTeMaTHKH U UHGopMatuku. - Tomck : TMIIJO, 2003. - 144 c. : un. - bubmvorp.: c. 144.
(Hamuue B 6ubmoreke TYCYP - 138 3K3.)

2.  OcHOBBI (pU3MUECKOM M KBAHTOBOM ONTHKHU: YueOHoe rocobue / [Tlanmapor B. M. - 2012. 197
c. [DnekTponnsnii pecypc] - Pexum mgoctyma: http://edu.tusur.ru/publications/750, mara o6parieHus:
30.01.2017.

3. BBenenue B ontuueckyro Gu3MKy: YueOHoe rocobwe / Illangapos C. M. - 2012. 127 c.
[DnekTponnsii pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/2196, mara o6paiijeHus:
30.01.2017.

12.3 YueOHo-MeToguUeCKHE TT0CO0HA

12.3.1. O6sa3aTenbHBbIE YUe0OHO-MeTOHYECKHE M0Co0us

1. PelleHue ypaBHEHM B UaCTHBIX TIPOM3BOAHBIX T'MIepOOTMYeCKOro THUMa: MeToaudyecKkue
yKa3aHus K jjaboparopHoii paborte / T'efiko I1. I1. - 2012. 15 c. [SnekTpoHHbIH pecypc] - Pexxum goctymna:
http://edu.tusur.ru/publications/2346, nata obparienus: 30.01.2017.

2. MopgenvpoBaHue mapabouUeCKUX YpaBHEHHH B YaCTHBIX TPOU3BOAHBIX MO cxeMe KpaHKa—
Hukosicona: Metoanueckre yka3aHusi K labopatopHoii pabore / Teiiko I1. I1. - 2012. 14 c. [DneKTpoHHbIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2347, nara obparenusi: 30.01.2017.

3. Pemenue guddepeHIMaabHBIX ypaBHEHUN ITANITAUECKOTO TUTIA: MeToAnuecKre yKa3aHus K
naboparopHoii pabore / Tediko II. T1. - 2012. 12 c. [OnekTpoHHbI pecypc] - Pexxum pgoctyna:
http://edu.tusur.ru/publications/2348, nata obparienus: 30.01.2017.

4. TIpocTpaHCTBEeHHbIe COJUTOHBI B KEPPOBCKOW Cpefle C HACbIIleHWeM HeTUHEeNHOCTH:
MeToauueckre yka3aHusi K jlabopatopHoii pabore / MarasuHHUKOB A. JI. - 2012. 21 c. [DneKTpoHHbIH
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2350, nara obparrenusi: 30.01.2017.
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5. YpaBHeHust ontopusrKu: MeTofiuueckue yKa3aHus K TpakTruuecKuM 3aHstusm / Tefiko I1. IT.,
[Manpapoe C. M. - 2012, 38 c. [OnekrpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/2538, nara obparenus: 30.01.2017.

6. YpaBHeHUs oNTOPU3MKHU: YueOHO-MeTO[UUecKoe TMocoOue MO0 CaMOCTOsITesbHON pabote /
[Mangapos C. M. - 2012, 13 ¢ [DOnektpoHHbii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/2543, nata obparienus: 30.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHHUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU PaboThl 00yUaroIuxcst
Y3 UuMC/a WHBA/IWJOB MPeJOCTaB/sIOTCS B (POpMax, aflaiTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMALUK.

JI/Is1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU CTyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B reuatHo opme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOTO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe oGecreueHue
1. O6pa3oBarte/nbHbIi MOpPTa YHUBepCUTeTa, bubmoTeka yHUBepcUTeTa

13. Marepua/ibHO-TEXHHYECKOe 00ecrieueHne JUCHUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHYECKOMY 00eCIedeHHI0 AU CILUTI/THHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbIX 3aHATHI
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eT0 KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalluyd MCTONb3yeTcs yueOHasi ayiUuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOH yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TI0COOUS B BU/ie TIpe3eHTal|i 10 JIEKIMOHHBIM pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI

[t mpoBeJieHUst TIPAaKTUUeCKUX 3aHSITUM UCIIO/b3yeTcsl yueOHasi ayJUuTOpUsi, pacrionioykeHHas TI0
azpecy 634034, Tomckas obGnacte, . Tomck, Beprmnuna ymuna, a. 47, 5 stax, ayg. 511. Cocras
obopygoBaHusi: YuebHasi mebesib; Jlocka MarHUTHO-MapkepHas -1imt.; Kommyrtatop 24 port - lir;
Kommbtotepel kmacca He Hwke I[1OBM INTEL 1.6I'Tu. - 18 mr Hcrons3dyercsi cBOOOAHO
pacmpocTpaHsieMoe mporpaMmmHoe obecrieueHue, makeTbl Bepcreii He Hibke: Ubuntu Linux 10.04, SUSE
Linux 11; OpenOffice 3.5. VimeeTcs romeljeHyst A/l XpaHeHHUs U MPOPHUIAKTHYECKOTO 00CTy>KUBaHMS
yue6HOro 060pyI0BaHMS.

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT

st ipoBefieHus 1ab0OPATOPHBIX 3aHATHIN WCTIONB3yeTcs yueOHast ayiuTOpusi, PacrioyioyKeHHast 10
aapecy 634034, Tomckasi obsacth, I. Tomck, BepinmHuHa ynuia, 1. 47, 5 arax, aya. 511. CocraB
obopyznoBanusi: YuebHasi mebenb; [locka MarHUTHO-MapkepHas -1lmT.; Kommyrarop 24 port - lmr,;
KommbioTepel Knacca He Hwke I[1O9BM INTEL 1.6I'Tu. - 18 mr Hcrons3dyercsi CBOOOJHO
pacrmpocTpaHsieMoe rporpaMmMHoe obecrieueHre, rakeTsl Bepcueid He Hike: Ubuntu Linux 10.04, SUSE
Linux 11; OpenOffice 3.5. MimeeTcsi romMeltieHusi Jjisi XpaHeHUs] U TIPOPUIAKTUUECKOTO 00C/TyKUBaHUS
yuebHOro 060pyZ0BaHMSI.

13.1.4. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ilnst camocCTosITe/TbHOM PabO0ThI KCIIOb3yeTCss yueOHast ayguTOpus (KOMITbIOTEPHBIM K/lacc),
pacriosiokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 srax, ayn. 126. Cocras
obopyznoBaHusi: yuebHast Mmebenb; KOMITbIOTephI Kinacca He Hibke [IDBM INTEL Celeron D336 2.8T'Tw. -
4 mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/I€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.
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13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITTHHBI /IS JIUI] C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCTUITIMHBI uriaMu ¢ OB3 oCylecTBIsS€TCS C UCTIOB30BaHUEM CPEICTB 00yUYeHus
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeIyCMOTPEHO WCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMeAUNHBIX CPeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoH MH(pOpMAaIu B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsSIMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyuYeHMs [l CTYAEHTOB C HWHBAIWAHOCTBIO, TIOPTAaTHBHOW WHYKI[MOHHOMN
CHCTeMBbl. YueOHasi ayZIUTOPHUs, B KOTOPOW OOy4arOTCsS CTY/IeHThl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHHWH CTY/eHTOB C HApPyLIIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO HCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA Y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WM (Jaiifia Ha SKpaHe) TP MOMOIIY BUeOyBenduTenel /17151 yaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HapYIIeHUSIMH OMOPHO-ABHUIAaTe/ILHOI0 anmapara HCIoJb3yIOTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALIMU U [IpyrHe TeXHUuUeCKWe Cpe/CcTBa TpHeMa/repesauu
yuebHOM MHGpOpPMaMy B AOCTYMHBIX (opMax /st CTYAEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis T0fiel C UHBa/TUJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIel, TTPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

JVISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

@®OopMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;

CornacoBaHa Ha noptane Ne 12392

14



- Tnipe/ioCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKEM CypZoIiepeBo/a.

CTyzeHTaM C MHBA/JUAHOCTBIO yBE/JMUMBAeTCs BpeMs Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOIPOCHI. /I TakKMX CTyAeHTOB IpejycMaTpyBaeTcsi AOCTyMHas opMa NpefoCTaB/ieHHsl OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMCbMEeHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIIO/Ib30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/icTaB/ieHe OTBETOB YCTHO.

I[Tpoiiefiypa OIleHMBAHHUSI pe3y/IbTaToOB O0yueHHs MHBANWZOB 0 JUCLIMIUIMHE TpefycMaTpuBaeT
npefiocTaB/ieHue UHGopMalivy B hopmax, aJlallTUPOBAaHHbBIX K OTPaHUYEHUSIM WX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaIuu:

Jins U1y ¢ HapylIeHUsIMM 3peHHUs:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBIM LIPUPTOM.

Jins uIy ¢ HapyIeHUsIMM cJTyXa:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins ury ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

— B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi dopme.

I[Tpu Heo6xoAUMOCTH AJ1s1 00yUarOIIMXCsl C MHBAaIMAHOCTBIO MPOLie/lypa OLieHHWBaHUs pe3y/bTaToB
00yueHHsT MOYKET TIPOBOJUTHCS] B HECKOJTBKO ITarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
YpaBHeHus ontopusuku

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— 3aB. Ka(. 31, npodeccop kad. 311 langapos C. M.

3auet: 3 cemecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-2 CTIOCOOHOCTBIO BBISIBJISITH [To/mKeH 3HaTh OCHOBHBIE TTPecTaB/ieHust 00
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem, YPaBHEHUSIX C YaCTHBIMU IPOM3BOAHBIMH,
BO3HHMKAIOLMX B X07ie NpodeCcCrOHaNIbHON 3aKOHbI COXPaHeHUs KaK OCHOBY
JleITe/IbHOCTH, TIPYBJIEKaTh [JIs1 UX peLLeHUst MO/Ie/TbHOTO OTrcaHusi GU3UUeCKOro
COOTBETCTBYIOLUN (DU3MKO-MaTeMaTHUeCKU | MpoLjecca; MeTo/bl TIOCTPOeHUsI
anrmapar npocTednmx ¢pr3nuecKux u

[TK-1 CIIOCOOHOCTBIO CTPOUTD TIPOCTEMIIIHEe MareMareckux Mojenel nprbopos,

¢busnyeckure ¥ MaTeMaTUueCKHe MOZeIu
npubOpOB, CXeM, YCTPOMCTB U YCTaHOBOK
3JIEKTPOHUKU 1 HAHO3/IEKTPOHUKU Pa3/InYHOTO
(byHKLMOHATBLHOTO Ha3HauUeHUsl, a TaKkKe
MCT0/b30BaTh CTaH/japTHbIe POrpaMMHbIe
Cpe/CTBa UX KOMITbIOTEDHOTO MO/Ie/TUPOBAaHUS

CXeM, YCTPOWCTB U yCTaHOBOK
3/IeKTPOHUKU U HAaHO3/IEKTPOHUKHU
pa3UuHOro (GyHKI[MOHATBEHOTO
Ha3HaveHHs], a TAK)XXe KaK UCI0/Ib30BaTh
CTaH/IapTHbIe IPOTPaMMHbIe CPeJCTBa UX
KOMITbIOTEPHOTO MO/Ie/IMPOBaHUAL. ;
[lomKeH yMeTb MO/Ie/TUPOBATh peasibHbIe
¢dur3nuecKue NpoLecchl Kak KpaeBble
3a/lauu /iJisl ypaBHEeHUN B UaCTHBIX
TIPOM3BOZHBIX; CTPOUTH TIPOCTEMIIINE
¢dbu3nueckue ¥ MaTeMaTUueCcKue MoJieu
npuOOpPOB, CXeM, YCTPOMCTB U YCTaHOBOK
3/IeKTPOHUKU U HAaHO3/IEKTPOHUKU;
WICTI0/Tb30BaTh CTaH/APTHbIE TIPOrPaMMHbIe
CpeJiCTBa UX KOMITbIOTEPHOTO
MO/Ie[TUPOBaHUS ;

[ o/KeH BiasieTb MeTOaMu pelleHus
yPaBHEHHI B YaCTHBIX TIPOM3BOAHBIX JJ1S
TeopeTUUeCKUX 1 MpaKTUUeCKUX 3afiay ;
MeTOZ,AaMU MOCTPOeHus1 GU3NUECKUX U
MaTeMaTH4yeCKUX Mojiesiel IpubopoB,
CXeM, YCTPONCTB U yCTaHOBOK
9/IeKTPOHUKU U HAHO3/IEKTPOHUKHU ;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
1 TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHNH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a
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YPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBepllieHue 3a/au B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX /JIs pellieHrsT | UCC/IeI0BaHuH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MMPo0/ieM B | TIPUCIIOCAb/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6aiaeT OCHOBHBIMH PaboraeT npu nipsiMomM

0 (oporoBbIit 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) [JJ1s1 BBITIO/THEHUSI TIPOCTBIX

3azau

Tabmuia 3 — Srarbl

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2

OIIK-2: crocoOHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYH0 CYL[HOCTb Tpo6sieM, BO3HUKAIOIIMX B
xofle TpodeCCUOHANBHOW [1esiTe/IbHOCTH, TpUB/IeKaTh AJIi KX PpelleHus COOTBETCTBYIOLIMM (PU3UKO-
MaTeMaTUueCKHWl arrapar.

st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHHUS
KOMIIeTEHLIMM, TIpUMEHsieMble /i 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OL€HUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMHUPOBaHUs1 KOMIIETEHLIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

YaCTHBIMU
TPOM3BOAHBIMU, 3aKOHBI
COXpaHeHHs KakK OCHOBY
MO/Ie/TbHOTO OTHCaHUs

(bu3myeckoro rpoiiecca;

KaK KpaeBble 3a/1aud [i/is
yPaBHEHUM B YaCTHBIX
MPOKM3BO/HBIX;

CocraB 3HaThb YmeTb Bnagets
CopepxaHue OCHOBHBI€ MpeCcTaB/IeHUs1 | MOJZIe/IMPOBAaTh peajibHble | METOJaMU pelleHUs
3TaroB 00 ypaBHEHUSIX C (ur3nUecKue MpoLecchbl yPaBHEHUM B YaCTHBIX

TIPOU3BOJIHBIX /IS
TeopeThueCKUX U
MpakKTUYeCKUX 3a/iau

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* JHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* (CamocTodTenbHas
paborta;

Hcrionb3yemMble
CpeficTBa
OLleHVBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* KoHcnekT
CaMOIIO/ITOTOBKY;

* Pedepar;

* 3auerT;

* KoHnrposnbHast pabota;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHCcrekT
CaMOTIO/ITOTOBKY;

* Pedepar;

* 3aueT;

* Ortyet no
naboparopHoii pabore;
* Pedepar;

* 3auert;

dopMy/nvMpoBKa TMOKasaTesieldd M KpUTepUeB OLeHWBAHUSI [aHHOW KOMITeTeHLUU

Tabuie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* OCHOBHBIE
npecTaBsieHus 00
YPaBHEHUSIX C YaCTHBIMU
TIPOM3BOAHBIMU, 3aKOHBI
COXpaHeHUs KaK 0CHOBY
MO/IeJIbHOTO OTTMCAHUS
JINHEHHBIX U
HeJTMHEeHHBIX
OITUYeCKUX SABJIEHUM;;

* TBOpPYECKHU
MO/|e/TMpPOBaTh peasbHble
(B mepBytO ouepeb
ONTUUEeCKHe) MPOL[eCChl
Kak KpaeBble 3a/lauM [Ji/1s
yPaBHEHUM B YaCTHBIX
TIPOM3BOJHBIX;

* HeCKOJIbKUMHU
MeTOZIAMU pellleHus
ypaBHEHUH B YaCTHBIX
TIPOM3BOAHBIX [IJIs
TeOpPeTUYeCKuX U
MpaKTUUeCKUX 3ajau
onTUYeCcKon (PU3MKu;

Xopotiio (6a30BbIit

® OCHOBHLIE

¢ MOJe/IMpOBaTb

¢ THUIIOBBIMH METOJaMUH

TIPOU3BO/IHBIMU [JIs1
OMNHMCAHMS ONTHYE CKHUX
SIBJICHMI;

YPOBEHbB) npecTaB/ieHus 06 OITHYEeCKHe MPOLIeCChl B | pellleHus] ypaBHeHUH B
OMWCaHNs TMHEeUHbIX U YPaBHEHMSAX C YACTHBIMH | YaCTHBIX ITPOU3BOAHBIX
HeJIMHeHbIX MPOU3BO/IHBIMHU,
OITHUYeCKUX SIBJIeHUMN
YPaBHEHUSMHU C
YaCTHBIMU
MPOU3BOJHBIMHU,
YI0B/IETBOPUTE/IbH | ¢ QCHOBHBIE * pellaTh ypaBHEHUs C * IIPOCTBIMH METOJaMu
0 (TIopOroBbIi TripecTaB/ieHus 00 YaCTHBIMU peleHus 3a/ay;
YPOBEHb) YPaBHEHUSIX C YaCTHBIMU | IIPOU3BOAHBIMU [JIs1

OINTHUYECKHUX
TIPUWIOXKEHUH;

Ha3Hd4YeHus,
MO/Jie/TMPDOBAHMUS.

2.2 Kommnerenuus ITK-1
[TK-1: crmiocobHOCTBIO CTPOUTh TpOCTeMie (hr3nUecKre U MaTeMaTHueckre Mojie/iu MpruOopoB,
CXeM, YCTPOMCTB U YCTAHOBOK 3/7IeKTPOHUKHM U HAHO3/eKTPOHUKUA Pa3IMyHOrO (YHKIIMOHATBHOTO

d TakKXXe HCII0/Ib30BaTb CTaHA4dPTHbBIE TIIPOrpaMMHBIE CpPeACTBA HWX KOMIIBFOTEPHOI'O

st popMHUpOBaHMST KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMITETEHLIUM, TPUMeHsIeMble [jI1 3TOTO BUZBLI 3aHATHH M WCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Ortarnbl HOPMUPOBAHKS KOMITETEHIIMHU U UCTIO/b3yeMble CPe/ICTBa OLleHUBaHMUs

Y MaTemMaTryieCKUx
Moziesnielt TpubopoB, CXeM,
YCTPOWCTB U YCTaHOBOK
3JIEKTPOHUKU U
HaHO3/1IeKTPOHUKH
pas/IM4yHOro
(yHKIMOHATBHOTO
Ha3HaueHWUsl, CTaHZApTHbIE
NporpamMMHbIe Cpe/iCTBa
WX KOMITBIOTEPHOTO
MO/Ie/TUPOBaHUSI.

MareMaTrhyecKue MoJesinu
nipubopoB, cxem,
YCTPOKWCTB U YCTaHOBOK
3/IEKTPOHUKU U
HaHO3/1IeKTPOHUKY;
VCTI0/Ib30BaTh
CTaHJapTHbIE
NporpaMMHbIe Cpe/iCTBa
MX KOMITbFOTEPHOTO
MO/le/TUPOBaHUSI.

CocraB 3HaTb Ymetb Bnagets
CopneprkaHue MeTO/ibl TIOCTPOEeHUSI CTPOUTH MPOCTeIiIne MeTOZAMU MOCTPOeHUs
3TaroB MpoCcTermx pusnueckux |pusnueckre u (bu3nUecKux u

MareMaTUuueCcKux Mojenen
npubopoB, CXeM,
YCTPOKWCTB U YCTaHOBOK
3JIEKTPOHMKHU U
HaHO3/1IeKTPOHUKHU.

Buppl 3aHATHI

* llHTepakTUBHBIE
IIpaKTU4e CKHUe 3aHATHS;
* lHTepakTUBHbIE

® I/IHTepaKTI/IBHbIe
MPAKTUYECKWE 3aHATHA,

* llHTepakTUBHbIE

* lHTepakTUBHbBIE
TpaKTUYeCKHUe 3aHATHS;
* lHTepakTUBHbIE
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nabopaTopHbIe 3aHSTHUS;
* VHTepakTHUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuuy;

* CamocTosiTe/ibHast
pabora;

nabopaTopHbIe 3aHSATHUS;
* JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* KoHcriekT

* KoHrposnbHast pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr

* Otyet no
nabopatopHoii paboTe;
* Pedepar;

* 3auert;

CaMOTIOJTOTOBKHY; CaMOIIO/ITOTOBKY;
* Pedepar; * Pedepar;
e 3auert; * 3auer;
dopMmynMpoBKa TOKasaTesield U KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[UM TIpuBe/ieHa B
Tabmumrie 6.
Tabsuria 6 — ITokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
O1inuHO * CTPOUTL MPOCTEeMILIe

(BBICOKMI YPOBEHb)

* Kak CTPOUTh
MpoCTeuIIne
dbusnyeckue u
MareMaTHhyecKre MoJiesini
IprOOpOB, CXeM,
YCTPOWCTB U yCTaHOBOK
3JIEKTPOHUKU U
HaHO3JIeKTPOHUKU
pas/IMnyHOro
(yHKLIMOHAILHOTO
Ha3HaueHHs], a TaKKe Kak
MCTI0/Ib30BaTh
CTaH/apTHbIE
NporpaMMHbIe CpeZiCTBa
VX KOMIIbIOTEPHOI'O

¢dusnueckue u
MaremMaTh4yecKue MoJenn
npubopoB, cxeM,
YCTPOMCTB U yCTaHOBOK
3JIEKTPOHUKU U
HAHO3/IeKTPOHHUKUY;
UCII0/Ib30BaTh
CTaH/lapTHbIe
TporpaMMHbIe CpeZiCTBa
MX KOMITbIOTEPHOTO
MO/IeNIMPOBaHuSL. ;

* MeTO/IaMH MOCTPOEHUs
(br3nUeCcKUx u
MaTeMaThye CKUX
Mozieneli mpubopoB,
CXeM, YCTPOUCTB U U
HAHO3/IEKTPOHUKH;
CTaHZAPTHBIMU
MPOrpaMMHBIMU
CpeCcTBaMHU
KOMIIbIOTEPHOTO
MO/IeTMPOBAHUS
yCTaHOBOK
3JIEKTPOHUKH ;

MoZe/IMpoBaHusl. ;

Xopomwo (6a30BeIiA | e OTAe/bHble METOAbI * CTpPOUTH MpOCTeMilire * KOMIIbIOTE€PHBIMU

YPOBeHb) TIOCTPOEHUS MaTeMaTHyeCcKre MOJIleNId | MeToJ.aMU ITOCTPOEHUs
MaTeMaTHuyeCcKux 00BEKTOB; MO/IE/TUPOBATh | TPOCTEMIINX
Mo/iesiel 00BEKTOB; 3HAeT | TPOLIeCChI Ha (bu3nUeCcKux u
CTaHJapTHbIE KOMIIBIOTEpE ; MaTeMaTHuyeCcKux
MporpamMMHbIe Cpe/iCTBa Moyieneli MpubOpOB U
MX KOMITbIOTEPHOI'O YCTPOMCTB 3/1eKTPOHUKH
MO7e/IMpOBaHus, U HAaHO3/IeKTPOHUKUY,

YI0BNIETBOPUTE/IBH | * CTaHJApPTHbBIE * MOZe/nupoBaTh * KOMIILIOTEPHBIMHU

0 (TIOpOroBbIi porpamMMHbIe CpeJICTBa npoLecchl Ha MeTOJaMM MMOCTPOEHHUS

YPOBEHb) UX KOMIIbIOTEPHOI'O KOMIIbIOTEpE; TPOCTENIINX
MO7e/IMpOBaHus, MareMaTruyeCcKux

Mo/iesieid IprubopoB;
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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— OcHoBHble guddepeHIanbHble OnepaTopbl onTudecko ¢u3Mku. OCHOBHbIe CBefleHUs 00
yPaBHEHUSIX C YaCTHbIMM Tpou3BoAHbIMM (YUII). Tumbl KpaeBbIX YCA0BHH. MeToj HHTerpasgbHbIX
nipeoOpa3oBaHuii. CxeMa aJirOpUTMa pellieHus 3a/Jaul MeTOZI0M MHTeTpa/ibHbIX TipeoOpa3oBaHui. [Ipsmoe
u obOparHoe mpeobpa3oBaHue. BbiBoj ypaBHeHHil aKyCcTHMKH. BonmHOBoe ypaBHeHue. VccienoBaHue
OCHOBHBIX KpaeBbIX 3aJay A5 ypaBHeHus Jlariaca. YpasHeHnue [lyaccoHa

3.2 Tembl pedepaToB
— 3aKoHbI COXpaHeHMsI Kak OCHOBA MO/Ie/IbHOT0 OMMCaHUs (hr31ueCKUX MPOLIeCCOB U SIBJIEHUN B
onTrke. CxeMa aJropuTMa pelleHWs 3aflaud MeTOJOM WHTerpajbHbIX MpeoOpa3oBaHU. YC/I0BUS
NIPUMEHUMOCTH Tipeobpa3oBaHusi dypee u mipeobpa3oBanust Jlarmaca gyt YUIL. YpaBHeHUsI Teopyuu
yrnpyroctu. ComurtoHbl. CuHTyssipHele 00001mieHHble (yHKUWM, [AesnbTa-QyHKOMsA [Iupaka. Metop
¢dynkumii ['puna.

3.3 TemMbl 0IPOCOB HA 3aHATUAX
— Knaccudukanys nvHelHbIX ypaBHEeHUN BTOpOro nopsifka. JuddepeHiyanbHble onepaTopsl U
K/laccuuKalusi BeKTOpHbIX mosneii KpaeBasi 3ajjaua //i1 OJHOPOJAHOrO ypaBHEHUS TEMIONPOBOJHOCTH.
Muddysus. dudpakuus napakcuaabHbIX MyukoB OfHOpOJHOEe BOMHOBOe ypaBHeHue: KpaeBasi 3azaua.
dopmyrna Janambepa peitierus 3ajaur Ko YpaBHenue [lIpéaunrepa KpaeBbie 3afaunt fiJisi ypaBHEHUsI
Jlaruiaca

3.4 TeMbI KOHTPO/IbHBIX padoT

— MogenvpoBaHue TIpOLeCCOB W siBleHWH B ¢usuke U onThke OCHOBHbIe ypaBHEHUS
MaTreMaThyeCKOM W ONTHUeCKOW (PM3MKU. YPaBHEHUs TeIUIONPOBOJHOCTU U Auddysuu. Judpakiys
CBETOBOTO IyuKa B TapakCUaqbHOM TMpPUOMMKeHUH. AHa/TUTUUeCKWe MeTOZbl pellleHUs] KpaeBbIX U
HecTallMOHapHbIX 3a7iad OCHOBHbIe ypaBHeHMs MaTeMaThyeckoll ¢usvkd. BonHOBoe ypaBHeHMe.
YpaBHenue lIpénunrepa. HenmvHeliHble BoiHOBBIe ypaBHeHUs1 OCHOBHblE ypaBHeHUsI MaTeMaTHhyeCcKOu
¢usukn. YpaBHeHue IlyaccoHa. CobcTBeHHbIe umciaa M coOcTBeHHbIe (DyHKLMH oriepaTtopa Jlamaca.
CrnienjuanbHble QYHKLUU

3.5 TembI 1a00paTopHBIX padoT
— Perienne ypaBHeHMIi B UaCTHBIX NTPOU3BOHBIX TUIIEPOOIMUECKOTO TUTIA
— MopgenvpoBaHye rapabosMuecKux ypaBHEHMM B YaCTHBIX TPOM3BOJHBIX MO cxeme KpaHka—
Hukosncona
— IlpocTpaHCTBeHHbIe COMUTOHBI B KEDPOBCKOM Cpe/ie C HaChllleHUeM HeJIMHeNMHOCTH
— Pewenue guddepeniyianbHbIX ypaBHEHUH S/UTMITUUECKOTO THIIA

3.6 3auér

— 1. Obuwmii BuA MuHeWHOro AvddepeHLIMaNLHOTO ypaBHeHUs: BTOporo mnopsifka. 2. ITporecc
pasziesieHus TIepeMeHHbIX B C/lyyae OJHOMEDHOTO YypaBHEHHSI TeIUIONPOBOJHOCTH, AUPdy3un u
JUQpaKLUMK TapakcuanbHbIX MYyYKOB C JIByMsl He3aBUCUMbIMU TlepeMeHHbIMU. 3. Kakue ¢usmueckue
TIPOLIeCChl U ONTHYeCKHe SIBJIeHUs] OMuchiBaeT rurepbonuueckoe ypaBHeHeHHWe? 4. Kakoe ypaBHeHue
Ha3bIBaeTCsl OJHOPOJAHBIM JIMHENHbIM AuQQepeHIMaIbHbBIM ypaBHEHHMEM B YaCTHBIX TPOM3BOJHBIX
BTOpOro mnopsiaka? IlpuBenuTe mNpuMepbl TakUX ypaBHeHWN. 5. BeimosHWTe mpoliecc paszeneHus
TepeMeHHbIX B C/lyyae ypaBHeHUsl C JBYMsl He3aBUCUMbIMU IlepeMeHHbIMU. UTO Takoe. IlapameTp
pa3zmenenusi? 6. Kakoe ypaBHeHWe Ha3bIBaeTCsi ypaBHeHuWeM mapabosmueckoro Tura? I[lpuBeauTe
npumepbl. 7. Hammimmre oOmmii Buf, ypaBHeHWs KosiebaHwii. 8. BbimonHMTE Tipoliecc pasiesieHust
TepeMeHHbIX B CJlyyae ypaBHEHUSI C TpeMsl He3aBUCHUMBbIMHU I1epeMeHHBIMH; CKOJIbKO IlapaMeTpOB
paszeneHusi Mbl OyzeM nMeTh B 3ToM ciaydae? 9. Kakue ¢usnueckue mporiecchl ¥ ONTHYECKHE SIBJIEHUST
omnuchbiBaeT Tlapabosinyeckoe ypaBHeHue? 10. BriBenuTe ypaBHeHue TerionpoBogHocT. 11. Kakue
BEKTOpDHble I10/I1  HAasblBAlOT IIOTeHLua/AbHbIMM? 12, Kakue BeKTOpHble TII0JI1  Ha3bIBalOT
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coneHonganbHeiMUA? 13. Kakve mossi HasblBalOT rapMoHuueckumu? 14. Kakue (yHKUMH Ha3bIBaroT
rapMoHuueckrMu? 15. BeiBefuTe BOJHOBOe ypaBHeHHe C MCII0/Ib30BaHWeM ypaBHeHWM Makceesa. 16.
BoiBesuTe ypaBHeHue, ONMChIBAOIlee PpaclpoOCTpaHeHue I1apakCHUalbHbIX CKaJISgpHBIX MYy4ykoB. 17.
BeinosiHUTe mporiecc pasjesieHus [epeMeHHBIX B Cjlyyae OJHOMEPHOIO BOJIHOBOI'O YPaBHEHUs C /IBYMs
He3aBUCHUMBbIMU [epeMeHHbIMU. 18. Kakoe ypaBHeHUe HasbIBAeTCS YpaBHEHMEM 3J/UIMIITUYeCKOro TUma?
ITpuBepute mpumepsl. 19. Cdopmynupylite KpaeBble 3aZlaud [yl YpaBHeHUs TelionpoBogHocTH. 20.
BeinoniHuTe 1mipoLiecc pasfenieHus IepeMeHHbIX B C/y4yae ypaBHeHus Jlariaca B /1eKapTOBBIX
KoopzuHarax. 21. HamummTte KaHOHMYecKyl0 (opMy ypaBHeHusi rumnepbosmueckoro tuma. 22. Kakoe
ypaBHeHHe Ha3biBaeTCsl ypaBHeHWeM runepbomuyeckoro Ttumna? I[lpuBegure mpumepnl. 23. [laiite
(bM3MYeCKy0 WHTepIpeTaljii0 CBEeT/IbIX U TeMHBIX ONTUYeCKUX COJUTOHOB. 24. Kakue ¢usuyeckue
TIPOLIeCChbl OMUCBIBAET /UIUIITUYeCKOe ypaBHeHUe? 25. UTo Takoe Haya/bHble U rpaHuyHble yci1oBusa? C
yeM CBsi3aHa HeOOXOAUMOCTb B TIOCTAHOBKE JIOTIO/HUTENBHBIX ycrnoBuM? IlpuBeaure npumepsl. 26. K
KaKOMy TUITy YpaBHEeHUM OTHOCUTCS ypaBHeHue Jlannaca? [lyaccona?

4 MeTtoau4yeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellieHus 3afad 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (W/M) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. Beicimag Maremaruka III. @yHKUMM KOMIUIEKCHOIO IepeMeHHOro. Pazbl. HTerpasbHble
nipeoOpa3oBanusi: YuebHoe rocobue / MarasunHaukoB JI. M. - 2012. 206 c. [SnekTpoHHBIN pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/2258, cBoG0AHBIH.
2. ®otopedpakTrBHble 3QQeKTbl B 3/1€KTPOONTHUECKUX KpHUCTa/uiax : YuebHoe mocobue /
[lanzpapoB B. M., Mangens A. E., llangapos C. M., bBypumos H. U. - 2012. 244 c. [3neKTpOHHBIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1553, cBo60HBIM.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Metoabl maremaruueckoid gusuku : Kypc nekuuit / B. M. Ymakos, FO. B. I'punsies, C. B.
Tumuenko, JI. JI. MunbkoB; Pex. B. M. YiakoB ; MunuctepcTBo o6pa3oBanust Poccuiickoii ®eznepariu,
ToMCKUE TOCylapCTBEHHBI YHUBEPCUTET CHUCTEM YIpaBlIe€HUS W PaZiMo3IeKTpoHUKH, Kademapa
TIPUK/IaJHOM MaTeMaTHKH U MH(opMatuku. - Tomck : TMIIO, 2003. - 144 c. : un. - bubmuorp.: c. 144,
(Hamuue B 6ubmoreke TYCYP - 138 3Kk3.)

2. OcHOBBI (hr3MUECKO M KBAHTOBOM ONTHKHU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [Onekrponnblii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/750, cBoGO HBIT.

3. Bsenenue B ontuueckyro ¢usmky: YueOHoe mocobue / Illangapos C. M. - 2012. 127 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2196, cBo60 HBIT.

4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust

1. PelleHre ypaBHeHMiII B YaCTHBIX TIPOM3BOAHBIX T'UIepbOIMUecKOro TUMa: MeToaudecKue
yKa3aHus K jaboparopHoii paborte / T'etiko I1. I1. - 2012. 15 c. [SnekrpoHHbIH pecypc] - Pexxum goctymna:
http://edu.tusur.ru/publications/2346, cBoGOAHBIH.

2. MopemipoBaHue mapabomMyecKUx ypaBHEHUH B YaCTHBIX TPOM3BOAHBIX 1O cxeme KpaHka—
Hukoncona: Metomnueckye yKa3aHusi K 1abopatopHoii pabore / T'efiko I1. IT. - 2012. 14 c. [SneKTpOHHbIH
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/2347, cBo60HBIT.

3. Pewenue guddepeHanbHbIX ypaBHeHUH 3/I/IMIITUYECKOTO THMNA: MeToguuecKue yKa3aHUs K
naboparopHoii pabore / Teiiko II. I1. - 2012. 12 c. [OnekTpoHHBIA pecypc] - Pexxum mgoctyma:
http://edu.tusur.ru/publications/2348, cBo6oAHbIH.

4. TlpocTpaHCTBeHHble COJIMTOHbl B KeppOBCKOM Cpefle C HacblllleHUeM HeIUHeHHOCTH:
MeToanueckre yKa3zaHusl K jlabopatopHoit pabore / Mara3suHHMKOB A. JI. - 2012. 21 c. [OneKTpoHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2350, cBo60HBIT.

5. YpaBHeHust onTopusnku: MeTouueckue yKa3aHus K NIpakTuueckum 3aHstusm / [eiiko I1. IT.,
[Mangapos C. M. - 2012, 38 c. [DOnekrtpoHHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/2538, cBoO6oAHbIH.

6. YpaBHeHUS ONTOPU3UKHU: YueOHO-METOJUUECKOe TMOCOoOMe TI0 CaMOCTOSITeNTbHON pabote /
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lanpapos C. M. - 2012, 13 c. [DnexkTpoHHbli pecypc] - Pexum
http://edu.tusur.ru/publications/2543, cBoGOAHBIT.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. OOGpas3oBarenbHbIl [TOPTaI YHUBEPCUTETA, OMO/MIMOTeKa YHUBEpCUTETA
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