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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Oxy RS HT NOAMHCAR JAEKTEOHMDE N0k

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
YpaBHeHusi onTo(pU3UKHU

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

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
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 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)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) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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.12.2) 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,
WHTrerpanbHast onTuka, HenmvHeliHas ontuka, Onruueckue MetoAbl 00paboTku  mH(opMaLuu,
PacripocTpaneHnue j1a3epHbIX [Ty4KOB.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

ITporiecc W3yueHUs JUCLMIUIMHBI HarlpaB/ieH Ha () OpMUPOBaHKE CeAYIOIIMX KOMITeTeHL[HH:

— OIIK-2 crioco6HOCTBIO OCYIIeCTB/IATh TIOMCK, XpaHeHue, 00paboTKy v aHa/in3 WHGOPMaLUU
W3 pa3/IMYHbIX UCTOYHUKOB W 0a3 /IaHHBIX, MPEJCTaB/ATh ee B TpeOyeMoM (opMmare C HCI0/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX 1 CETeBBIX TEXHO/IOTHH;

— TIK-1 criocoGHOCTBIO K aHa/K3y MOCTaB/IeHHOM 3a/laur UCc/iejoBaHui B 006/1acTy (POTOHUKY U
OMTOUH(OPMATHKY;

B pesysnibraTe M3yueHUs JUCLIMIUIMHBI CTYJIEHT JOKeH:

— 3HaTh MeTOAbl TIOMCKA, XpaHeHWsi, 0OpabOTKM W aHanv3a WHGOPMALUM W3 Ppa3IUYHbIX
WCTOYHMKOB UM 0a3 [JaHHBIX; TIpHMeMbl TpeAcTaBieHus WHpopMarud B Tpebyemom ¢opmare c
WCIIO/Tb30BaHUEM HH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH; TOAXObl K aHaIU3y
TIOCTaB/IEHHOW 3a3/1auyl UCCJIeJ0BaHUM B 00/1aCTH (DOTOHUKY U ONTTOMH(OPMATUKU

— yMeThb OCYUIEeCTB/ISATh TIOMCK, XpaHWTh, 00pabaTbiBaTh M aHA/IM3UPOBATh MH(OPMALUIO U3
pa3NMUHbIX HWCTOYHMKOB ¥ 0a3 [JaHHBIX; TIPeJCTaBMAATh WHPOPMALMIO C  HCI0/Ib30BaHUEM
WH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHH; MPOBOJUTb aHA/IW3 MMOCTABJIEHHOHN 3azaun
7151 OTIpe/ie/IeHVsT HarlpaB/IeHusl MCC/Ie0BaHM B 006/1acTH (POTOHUKH M ONTTOMH(OPMAaTUKA

— BJIafeTh MeTO/laMM TIOMCKa, XpaHeHWs, 00pabOTKM M aHamM3a WHGOPMAIUK W3 Pa3IdUHBIX
VCTOYHMKOB U 0a3 aHHbIX; MH(OPMAalMOHHBIMY, KOMIbIOTEPHBIMU U CETEBBLIMU TEXHOJIOTUSIMM /IS
npeloCTaBieHuss WH(OPMALMK; MaTeMaTHUeCKUMHA ¢ JKCIIePUMEHTalbHBIMH MeTOJaMH  aHan3a
MIOCTaB/IeHHOMW 3a/lauu Ucc/ieloBaHUM B 06/1acTH (POTOHUKY 1 ONITOMH(OPMAaTUKU

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI cocTaByisgseT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

3 cemecTp
AynuTopHbIe 3aHATHSA (BCEro) 58 58
Jlekumu 24 24
[IpakTrueckue 3aHATUS 18 18
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JlabopaTtopHble 3aHATHS 16 16
W3 HUX B UHTepaKTUBHOU (opme 50 50
CamocrosiTenbHasi paboTa (Bcero) 50 50
[ToaroToBKa K KOHTPOJIbHBIM paboTam 6 6

OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 16 16
[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 9 9

IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 19 19
Bcero (6e3 sk3ameHa) 108 108
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . @
A o
= 5 t}
= S )
o o = =) 2 =
4] m )
o o = o & S
= | ¢ g | & g% S g
=g = 4 4 S SR
Ha3BaHus pa3zenoB JUCLUIUIMHBI < & = 5 o 2 B
= & g & g 2 &
= © o) o o 2 =
E =¥ 3 M & S 9
< S) O © e =
I, =} S
8
)
1 MopenvpoBaHue TIPOLIECCOB U SIBJIeHUM 4 4 4 11 23 OIIK-2, TIK-1
B (pu3MKe U OMNTHKE
2 OCHOBHbIE ypaBHEHUsI MaTeMaThuyeCKOu 8 4 4 11 27 OIIK-2, TTIK-1
Y ONTUYeCKou (PU3KKU. YpaBHeHUs!
TeTUIONPOBOIHOCTU U AU Y3UM.
dudpakius CBeTOBOTO IyyKa B
TrapakCHUabHOM TTPUOJTVKEHUH.
AHaniTHhuecKue MeTo/bl pelleHust
KpaeBbIX M HeCTallMOHAPHBIX 3a/au
3 OCHOBHBIE ypaBHEHUsI MaTeMaThueCKOn 6 6 4 15 31 OIIK-2, TTIK-1
¢u3vku. BonHoBoe ypaBHeHHMe.
YpaBHenue lllpéaunrepa. HenuneliHble
BOJIHOBbIe ypaBHEHUS
4 OCHOBHBIE YpaBHEHHsI MaTeMaThuyeCKOu 6 4 4 13 27 OIIK-2, ITIK-1
¢u3vku. YpaBHeHue [lyaccoHa.
CobcTBeHHbIe UKc/ia U COOCTBEHHbIE
¢yHKUMM onepartopa Jlanaca.
CrietjuanbHbie QYHKLUU
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/iesioB 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

CornacoBaHa Ha noptane Ne 12397




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

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

HanmeHoBaHKe JUCLAILIMH obecrieurBaeMbIX JUCLUATIIMH
1 2 3 4
[IpeaiecTByroLyie JUCLUATIIMHBI
1 'ndopmaliioHHbIe TEXHOJIOTHUH + + +
2 MaremaTuKa + + + +
3 dusuka + + + +

[Mocnenytoliyie AUCHUATITUHBI

1 AkycroornTiueckre MeTozbl 00paboTKH

+ + + +
vHbopMalumu
2 B3aumojeiicTBre ONTUUeCKOTO U3/TyUeHusl C N + + +
Bell|eCTBOM
3 Bo/ioKOHHas1 OIITHKA + + + +
4 VIHTerpanbHasi ONTHKa + + + +
5 HenuHeliHasi OIITUKA + + + +
6 OrnTryeckre MeTozbl 00paboTKKM MH(MOPMAaIH + + + +
7 PacripocTpaHeHue j1a3epHbIX [IyUKOB + + + +

5.4. CoOTBeTCTBHE KOMIIETeHIHii, (JOpMHUPYeMBbIX NMPU U3yUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITIETEHLUH, (OPMUDYEMBIX TIPU W3yuUeHUM [JUCLIMIUIMHBI, U BUOB 3aHSATUH
npe/icTaB/ieHo B Tabsurie 5.4
Tabmia 5. 4 — CoOTBETCTBME KOMIETEHLMM W BHUJOB 3aHATHH, (DOPMHMPYEMBbIX TIPU H3yUeHUH

JMUCLIUTIIAHEI
Bubl 3aHaTHIM
m = =
S = S)
= = g \=
& & @
= T T a,
= &, g -
& = o o <
E = S 3 % ®DOopMbI KOHTPOJISE
= = 5 T =
= L 7] & e
S = S e &
N = ) )
= o, =
X =) o
© O o
=) = 5
= S
- HTPOJIbHAast Ta,
OIlIK-2 + + + + KoHTposibHast pabota
KoHcriekT camMonogroToBky,
Otuet 110 1abopaTopHO
pabote, Onpoc Ha 3aHSATHIX
[K-1 + + + + KonTtposbHasi pabora,
KoHcriekT camMonogroToBky,
Ortuet 1o sabopaTopHOi
pabote, Onpoc Ha 3aHATHSIX
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6. IHTepakTHBHBbIE MeTOAbI ¥ (JOPMbI OpPraHU3aI[UH 00yUeHH s
TexHO/IOTUH WHTePaKTMBHOro 00OyueHHs MpH pasHbiX (JOpMax 3aHATHH B yacax TPHBEJEHbI B
tabmuie 6.1
Tabwia 6.1 — TeXHOIOrMKM HHT@PAKTMBHOIO 00yUeHHst IPH Pa3HbIX (hopMax 3aHATHI B yacax

NuTepakt
WHTepaKTHBHbIE NHTepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIPaKTUYeCKHe 3aHATUS | JIabopaTOpHbIe 3aHATHUS
JIeKLIAU
3 cemecTp
[Ipe3eHTamu c 20 20
WCII0/Tb30BaHUEM
CJ1alifIoB C 00CyXXIeHneM
Pellienne cuTyarjuoOHHBIX 18 18
3a/a4
Pabota B KoMaH/e 12 12
Wtoro 3a cemecTp: 18 12 20 50
Utoro 18 12 20 50
7. JIabopaTopHbIA NPAKTHKYM
Copep>xaHue y1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
Tabnuna 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT
oo R~
3 4
3 = =
= 5
s - =
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT S S5
= | &
2 5 g
= S}
3 cemecCTp
1 MogenvpoBaHue NpoLieccoB U PerieHue ypaBHeHUI B UaCTHBIX 4 OIIK-2,
sIB/IeHUN B (pM3KKe U OTITHKe TIPOM3BOJHBIX T'UIepOosIueCcKoro TUIa IMK-1
Nroro
2 OCHOBHBIE YpaBHEHUS MogenvpoBaHye TlapadouuecKux 4 OI1K-2,
MaTeMaTu4yeCcKor M ONTUYeCKON yPaBHEHUI B YaCTHBIX MTPOU3BOHBIX 10 IMK-1
bu3uKY. YpaBHeHUs cxeme Kpanka—HwukoncoHa
TETJIONPOBOJHOCTHU U U dy3unn. Vtoro 4
dudpakius CBeTOBOTO IMyyKa B
TrapakCHUabHOM TIPUOJTVKEHUH.
AHanviTrhuyecKue MeTo/bl pelleHust
KpaeBbIX U HeCTallMOHapHBIX 3ajau
3 OcHOBHbIe ypaBHeHUs IIpocTpaHCTBEHHBIE COTUTOHLI B 4 OIIK-2,
MaTeMaTHueCcKoi (pu3uKu. BonHOBOe |KeppOBCKOU cpejie C HachIlleHneM [TK-1
ypaBHeHue. YpaBHeHue IIpéaunHrepa. | HeJTMHENWHOCTH
HemiueiiHble BOJHOBbIE yDaBHEHUS | r. o
4 OCHOBHbIe YpaBHEHUS Perienve auddepeHiaabHbIX 4 OIlIK-2,
MaTeMaTuueckoi GU3MKU. YpaBHeHUe | ypaBHEHW 3//IUIITUUeCKOro TUIa IK-1
ITyaccona. CoOCTBeHHBIE UnC/Ia U Vroro 4
cobcTBeHHbIe GYHKIUH OTiepaTopa
Jlarinaca. CnielipanbHble QyHKLAN
Nroro 3a cemecTp 16
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8. IlpakTHueckue 3aHATUA

Copiep>kaHue MpakTUUeCKUX pabot npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& ZE
3 = =
Z s 3
Ha3sanus paszenos CopeprkaHue NpakTUYeCKUX 3aHATUN § = = GE
=
= | Bz
- s
3 cemecTp
1 MogenvpoBaHue NpOLIECCOB U Knaccudukanys mvHelHbIX ypaBHeHUN 2 OIlIK-2,
SIBJIeHUM B U3UKe 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 ONThUeCKOn ypaBHeHUS TeIJIONPOBOAHOCTH. IMK-1
¢bu3uKy. YpaBHeHust Iuddysus. Judpakiys napakcHaabHbIX
TeTUIONPOBOJHOCTU U AUPY3UU. MyUYKOB
H(pakiusi CBeTOBOTO MyYKa B
Jludppaxia CBeToRO 60 yHKa OpHOpoHOE BOJIHOBOE ypaBHEHUeE: 2
rapakCrUaJIbHOM 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.
HenvHeliHble BOHOBbIE 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. CamocrosiTesibHast padora

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

tabmuie 9.1.
Tabnuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMIIeTEHLUU
2 g
5 =
o 2 E
Bugpr camocTosiTennbHOM = > T
Ha3saHus paszenos g " =y @DopMBI KOHTPOJISA
6 S 2
paboTEI S S 2
=S 2 =
o o 2
= ©
3 cemecCTp
1 MogenvpoBaHue IToaroroBka K 2 IK-1, Koncnekr
TIPOLIECCOB U SIBJIEHUM B | TIPAKTAYECKUM 3aHATUSM, OIIK-2 CaMOIIOZITOTOBKY,
(Y3MKe 1 ONTHKE ceMHHapam KonTtponbHas pabora,
ToAroToBKa K 2 8npoc Ha 3agﬂmﬂx, 5
TYerT I TOPHOM
MpaKTUYe CKUM 3aHATUSAM, €T 10 IADOpATOpHO
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ceMHHapaM pabore

ITpopaboTKa JeKIIMOHHOTO 1

Marepuasa

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

ITogroroeka K 2

KOHTPOJIbHBIM paboTam

Ntoro 11
2 OcHoBHble ypaBHeHus1 | [logroroBka K 2 OIIK-2, |KoHcnekr
MaTeMaTUueCKou 1 MPaKTUYECKUM 3aHSATUSIM, ITK-1 caMorioAroToBku, Ompoc
OTITHUYeCKOW (PU3KKHU. ceMUHapaMm Ha 3aHATUAX, OTyeT 1o
YpaBHeHUs ToaroToBKa K 3 naboparopHoii pabote
TEMIONPOBOAHOCTI 1 MPaKTUUeCKUM 3aHSTHSIM,
muddy3um. Judpakius cemuHapam
CBETOBOIO IyYKa B
[1apaKcHaIbHOM ITpopaboTKa JeKIJMOHHOTO 2
TIPUOTVDKEHUH. Marephasa
AHa/IMTHYeCKHe MeTOIbl | OdopMIeHHe OTYETOB MO 4
pellieHNs KpaeBbIX U nabopaTopHbIM paboTam
HeCTaLjMOHAPHBIX 3a/a4y

Ntoro 11
3 OcHoBHble ypaBHeHus1 | [loaroroBka K 6 OIIK-2, |KoHcnekr
MaTeMaTh4yecKoi (PU3MKU. |MpaKTUUeCKHUM 3aHATHSM, ITK-1 CaMOITIOZITOTOBKH,
BonHoBoe ypaBHeHue. ceMuHapaM KoHTposnbHas pabota,
;paBHEIiI/Ie IIpépuHrepa. TTpopa6oTKa NeKIHOHHOrO 3 8npoc Ha 3agﬂmﬂx, 5

VHelHbIe BOJIHOBbI TYeT M TOPHOM
€/IMHEHHBIE BOMHOBBIE |y oo o eT 110 J1abopaTopHO

ypaBHEHUSI pabore

OdopmeHre O0TUETOB T10 4

naboparopHbIM paboTam

[ToaroroBka K 2

KOHTPOJIbHBIM paboTam

Ntoro 15
4 OcHoBHbIe ypaBHeHus | IToaroroska K 4 | IIK-1, Koncriekr
MaTeMaTHueCKON (PU3UKU. |[IPaKTUYeCKHUM 3aHSTHSIM, OIlK-2 CaMOIIOTOTOBKH,
YpasHenue Ilyaccona. ceMUHapam KonTtponbHas pabora,

TBEeHHbIE UMCJIa U MPOC Ha 3aHATHUSAX

Cobere € uncia ITpopaboTKa JIeKIMOHHOTO 3 Ompoc Ha 3a >
coOCTBeHHbIE (YHKLIMU MaTepuaa Ortuet 110 1abopaTopHOM
oneparopa Jlannaca. pabore

nabopaTopHbIM paboTam

ITogroroBka K 2

KOHTDPOJIbHBIM paboTam

Ntoro 13
Wtoro 3a cemecTp 50
Wtoro 50
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basibHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JesTe/IbHOCTH mexay 2KT u Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
Koncriekr 2 2 2 6
CaMOIIOATOTOBKH
KoHTponbHast paboTa 15 15 15 45
Ornpoc Ha 3aHATUSAX 5 5 5 15
Ortuert 1o ysabopaTopHOi 10 12 12 34
pabore
Wtoro makcumym 3a 32 34 34 100
Nepuoz,
Hapacraroiym utorom 32 66 100 100

11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka

> 90% oT MaKCMMa/bHOUM CyMMbI OasiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha Aary KT

4
Ot 60% 10 69% oT MakcuMasbHOM cymMMbI OansioB Ha fgaty KT 3
2

< 60% oT MakcUMasbHOI cyMMbI 6annoB Ha gaty KT

11.3. ITepecuet cymMMbI 6a/IVI0B B TPAAMIUOHHYIO U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/ICTaB/eH B Tabmuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI Oa/IJIOB B TPAJIULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asinos,

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

JK3aMeH

5 (oTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0po1110)

4 (xopoilio) (3auTeHO0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeacTeerio)
2 (HeyA0BETBOpHTE/IEHO) (He Hioke 60 6aioB F (HeynoBneTBOpUTENBLHO)

3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Bebicuiag marematuka III. @yHKIMM KOMIUIEKCHOTO TepeMeHHOro. Psgbl. VHTerpasnbHbie
npeobpasoBanus: YuebHoe mocobue / MarasunuukoB JI. U. - 2012. 206 c. [SnekTpoHHBIN pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/2258, nata obparenus: 30.01.2017.
2. ®oropedpaxTrBHble 3()deKThl B 3/IEKTPOONTHUECKUX KpHUCTalIax : YueOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1553, gara obparrenus: 30.01.2017.

12.2. lono/siHuTe/IbHAA IUTepaTrypa

1. Metoasl MateMaTudeckou ¢usuku : Kypc nekuuii / B. M. Yimakos, FO. B. I'punses, C. B.
Tumuenko, JI. JI. Munbkos; Pen. B. M. YmakoB ; MunucrepctBo o6pa3zoBanusi Poccuiickoit ®eseparyy,
ToMCKMII TOCyJapCTBEHHbI YHUBEPCHUTET CHUCTeM YIpaBleHUs W DPajuo31eKTpoHuKH, Kadeznpa
TIPUK/Ia/IHOM MaTeMaTHUKU U nHbopMaTuku. - Tomck : TMIIIO, 2003. - 144 c. : un. - bubmvorp.: c. 144.
(Hasmmume B 6ubmoreke TYCYP - 138 3k3.)

2. OcHOBBI (hM3MUECKOM 1 KBAHTOBOM ONTHKM: YuebHoe nocobue / Illanpapos B. M. - 2012. 197
c. [Onekrponnbiii pecypc] - Pexxum pocrtyma: http://edu.tusur.ru/publications/750, mara obGpaiteHus:
30.01.2017.

3. Bgezmenue B onruueckyro ¢usmky: YueOHoe mocobue / Ilanmapor C. M. - 2012. 127 c.
[DnekTponHbIii pecypc] - Pexxum pgocrtyma: http://edu.tusur.ru/publications/2196, mata ob6parreHust:
30.01.2017.

12.3 YuebHo-MeTOgMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust

1. PemeHue ypaBHeHWII B YaCTHBIX TPOW3BOJHBIX THIepOoMUecKoro Tura: MeToandeckre
yKa3aHus K jaboparopHoii paborte / 'efiko I1. I1. - 2012. 15 c. [SnekrpoHHbIH pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/2346, nara obpaujenus: 30.01.2017.

2. MopgenvpoBaHue mapaboMueCcKUx ypaBHEHHH B YaCTHBIX TIPOU3BOAHBIX MO cxeMe KpaHKa—
Hukosicona: Metoauueckre yka3aHus K labopatopHoi pabore / Teiiko I1. T1. - 2012. 14 c. [Dy1eKTpOHHbIH
pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2347, nata obpaierus: 30.01.2017.

3. Pemenue guddepeHiranbHbIX ypaBHEHUN /ITANITUUECKOTO THTa: MeToArueckye yKa3aHust K
naboparopHoii pabore / Teiiko II. I1. - 2012. 12 c. [OnekTpoHHBIM pecypc] - Pexxum pgoctyma:
http://edu.tusur.ru/publications/2348, nara obpaujenus: 30.01.2017.

4. TIpocTpaHCTBEHHbIe COJUTOHbI B KEPPOBCKOW Cpefle C HacbIllleHHWeM HeIMHEeNMHOCTH:
MeToauueckre yka3aHus K jlabopatopHoii pabore / MarasuHHUMKOB A. JI. - 2012. 21 c. [D/1eKTpOHHBIH
pecypc] - Pexkum poctymna: http://edu.tusur.ru/publications/2350, nata obpamjerus: 30.01.2017.

5. YpaBHeHust ontopu3rKu: MeTofuueckre yKa3aHUsl K TIpakTuuecKuM 3aHsatusm / Tetiko I1. IT.,
[Mangapos C. M. - 2012. 38 c. [DnektpoHHbiii pecypc] - Pexum  pgoctyna:
http://edu.tusur.ru/publications/2538, nara obpamjenus: 30.01.2017.

6. VYpaBHeHHS ONTOPHU3UKU: YUeOHO-MeTOAMUECKOe TOoCcoOMe T0 caMOoCTosTeNbHOM pabore /
[MMangapos C. M. - 2012, 13 ¢ [DOnekrponHbii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/2543, nata obparienus: 30.01.2017.

12.3.2 YyeGHO-MeTOAMYeCKHE I0COOUS /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOANYeCKe MaTepHaJbl [jisi CAaMOCTOSTeNIbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
U3 YMC/Ia WUHBAIWZOB MPeAOCTaB/SIOTCS B (popMax, alaliTUPOBAHHBIX K OTPaHUUEHUSIM KX 3710pOBbSl U
BOCTIpUSITUS MHGOPMaLIMK.

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HapyLIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Jl1s1 ALy ¢ HApyIIeHUsIMH OTIOPHO-ABUIaTe/IbHOIO0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;
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- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpedyemoe
IporpaMMHoe obecrieyeHHe
1. OOGpasoBarenbHbIl [TOPTAI YHUBEPCUTETA, OMO/MIMOTeKa YHUBEpCUTETA

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoOBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHUI0 JUCIUTUTHHBI

13.1.1. MaTepua/bHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATUHH
[ mpoBefieHUs1 3aHATHM JIEKLUOHHOTO TWIA, TPYMINOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TI0CAIOYHBIX MECT He MeHee 22-24, 060py0BaHHasi JOCKOM U CTaHjapTHOUW yueOHOM Mebenbio. VimeroTcs
Har/isiiHbIe 10cobus B BU/ie TIpe3eHTallyi 110 JIeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MarepuanbHO-TeXHHUYECKOe obecneyeHue /sl IPAaKTHYECKUX 3aHATHI

Iyt mpoBeieHNsT TIPAKTUUECKUX 3aHSATUN UCIIO/B3yeTCsl yueOHasi ay/UuTOpusi, pacrioioyKeHHas 10
aapecy 634034, Tomckasi obsacth, I. Tomck, BepimmauHa ymuija, 1. 47, 5 srax, aya. 511. CocraB
obopyznoBanusi: YuebHasi meOenb; [locka MarHUTHO-MapkepHas -1lmT.; Kommyrarop 24 port - lmr,;
KomrnibtoTrepel  kmacca He Hwke [IOBM INTEL 1.6ITu. - 18 wr.  Wcnonas3yercs
CBOOOIHOpACTIpOCTpaHsieMoe TIPOrpaMMHOe obecrieueHue, TlakeTbl Bepcuei He Hrpke: Ubuntu Linux
10.04, SUSE Linux 11; OpenOffice 3.5. lmeeTcs momelrieHyst s XpaHeHUs W MPOGHUIaKTUUECKOTO
00c/Ty)KuBaHUSL yueOHOTO 000pYIOBAHUSI.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijis 1abopaTopHbIX padoT

[nist mpoBefieHust 1ab0OPATOPHBIX 3aHATUH MCTIONB3YeTCsl yueOHast ayIUTOPHS, PAacIioyioyKeHHast 10
azpecy 634034, Tomckas obGnacte, . Tomck, BepumnuHa ymwna, a. 47, 5 stax, ayg. 511. Cocras
obopyznoBaHusi: YueOHasi mMeOenb; [locka MarHUTHO-MapkepHas -1mT.; Kommyratop 24 port - lmr,;
Kommbiotepsl kimacca He Hwke [19BM INTEL 1.6ITu. - 18 mr Vcnonsdyercs cBobogHO
pacrpocTpaHsieMoe mporpammHoe obecrieueHue, makeTbl Bepcreii He Hibke: Ubuntu Linux 10.04, SUSE
Linux 11; OpenOffice 3.5. VimeeTcs romeljeHyst A/l XpaHeHHUs U MPOPHUIAKTHYECKOTO 00CTy>KUBaHHs
yuebOHOro 000pyAOBaHUsI.

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAMOCTOATE/ILHOU PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopusi (KOMITBIOTEpPHBIM Kiacc),
pacrionokeHHass mo azapecy 634034, r. Tomck, yn. BepmwmHuHa, 47, 1 stax, ayg. 126. CocraB
obopygoBaHusi: yueOHast Mebesib; KOMITbIOTephI Kiacca He Hke [IDBM INTEL Celeron D336 2.8I'T'11. -
4 1T.; KomrbloTepnl TofkatoueHsl K ceth MHTEPHET u obecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO Cpefly YHUBEPCUTETa.

13.2. MaTepua/ibHO-TEXHHYECKOE 00ecnedyeHHe JUCIMITTMHBI i/IfA JIUI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMHM 3/J0POBbSI

OcBoeHue JUCHUIIIMHBI uijaMu ¢ OB3 oCylecTBIsSe€TCS C UCMOb30BAHUEM CPECTB 00yUeHUs
00I1Iero 1 CrieriajbHOTO Ha3HAUeHUs].

[Mlpu oOyyeHUH CTYAE€HTOB C HApPYILIEHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCH/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M [APYyrUX TEeXHUYEeCKHUX CpeJCTB
npreMa/mepesiaud yueOHoH MH(OpMaIu B AOCTYIHBIX (hopMax fijisi CTyZEHTOB C HAapYIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMbl OOy4eHUusi [jis CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM O0yuarOTCsS CTYIeHTbl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMITbIOTEDHOM TEXHHKOW, ayJUOTeXHUKOM, BU/EOTEXHUKOMW, 3/IEKTPOHHOU [JOCKOW, MY/IbTUMEeAUNHOMN
CUCTEMOI.

[Mpu obOyueHWH CTY[€HTOB C HApPyLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) NP MOMOLLY BUe0yBeIuunTes el /s yJareHHOro npocMoTpa.

[Tpu oOyuyeHHUH CTY[JEHTOB C HApYILIEHHUSIMH OMOPHO-JBUraTe/IbHOTO amnmapara HCIO/Ib3yHTCS
anbTepHaTHMBHbIE YCTPOMCTBa BBOZa MH(GOpMAaLMU U Apyryve TeXHUYecKre CpeJCTBa MpreMa/repejjaud
yueOHOM MHGbOpPMALMK B JOCTYIHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUIraTebHOTO
arrapara, MOOWU/IbHOM CHCTeMbl 00yUueHUs [Jis TF0Ziel C MHBAIUJHOCTHIO.
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14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OHJ, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 TpeooBaHus K (POH/Y OLIEHOUHBIX CPE/ICTB /J/IfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

[nst CTyIeHTOB C WHBaJMAHOCTBIO MPeAYCMOTPEHBI [OIMOJIHUTeIbHbIE OLIeHOUHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0TIO/HUTENBHBIX OLJeHOYHbIX
CpejCTB

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

C HapylieHUIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1ieCTBEHHO TMCbMEHHast
TpoBepKa

C HapyluieHusIMHU
3peHus

CobeceioBaHe TI0 BOTIPOCaM K 3aueTy,
OTIPOC T10 TepMHUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe pab0ThI, BOTIPOCHI K
3a4eTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecCTbl, NMCbMEHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IpermMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocsi Ha MOMEHT TPOBEPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B IeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHus! BCIYX;
Tipe/ioCTaB/IeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBAJIMJHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHL. [/1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouenypa OrjeHMBAHUS pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 [JUCLIMTUIMHE TpelyCMaTphBaeT
npefjoCcTaB/ieHre uHGopMaluu B popMax, aZlalTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

ﬂflﬂ JINIY C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;
B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Jins MIy ¢ HapyImIeHUsIMM cJTyXa:

B (hopMe 3/IEKTPOHHOTO /JOKYMEHTa;
B TeuatHo (opme.

Jinisi Iu1 ¢ HapyLIeHUsIMYM ONOPHO-ABUraTe/IbHOI0 anmnapara:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

[Tpu HeoOXOAUMOCTH AJisi 0OYUAKOIIMXCS C UHBAIMAHOCTBIO MPOLeypa OLeHWBaHUSI Pe3y/IbTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJILKO 3TArloB.
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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 (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
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

CornacosaHa Ha noprane Ne 12397 16



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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-2 CTIOCOOHOCTBIO OCYILECTB/SATh MOMCK,
XpaHeHHe, 00pabOTKy U aHaM3 UHGOPMALIUN
13 pa3/IMYHbIX UCTOUHHUKOB 1 0a3 IaHHBIX,
MIPe/ICTaB/ISATh ee B TpebyeMoM ¢opmare ¢
UCII0/Th30BaHKEM MH(MOPMAI[MOHHBIX,
KOMIIbIOTEPHBIX U CETEBBIX TEXHOJIOT UM

IMK-1 CTI0OCOOHOCTBIO K aHaJTHU3y MTOCTaBIeHHON
3a/lauM UCC/IeIOBAaHNH B 00/1aCTH (DOTOHUKU U
OMTOMH(OPMAaTHKU

[omkeH 3HaTh MeTOAbI IOMCKA, XpaHEeHUS,
00paboTKy 1 aHa/MM3a MHPOPMALUK U3
Pa3/IMYHBbIX UICTOYHUKOB U 0a3 JaHHbIX;
TIpYEeMbI TIPeZICTaB/IeHUs] HH(pOpMaIiu B
TpebyemMom (hopmare C UCIOB30BaHUEM
WH(POPMAI[MOHHBIX, KOMITBIOTEPHBIX U
CeTeBbIX TeXHOJIOTHH; TIOAXO0/IbI K aHA/TU3Y
MOCTAaB/IEHHOM 3a/jaur UCC/eI0BaHU B
o6acty GOTOHUKHU M ONTOMH(MOPMaTHKH;
[omkeH yMeThb OCYIL{eCTB/ATh MOMUCK,
XpaHUTh, 00pabaThIBaTh ¥ aHA/IM3UPOBATh
vHGOpPMAI[UIO U3 Pa3/IMUHBIX UCTOUHHUKOB U
6a3 JaHHBIX; TIPe/ICTaB/IATh UHPOPMALUIO C
WCTI0/Tb30BaHUeM UH(OPMaLIMOHHBIX,
KOMITBIOTEPHBIX U CeTeBbIX TEXHOJIOTHH;
TIPOBOZAUTE aHaJIM3 MIO0CTaB/IeHHOM 3a/iaun
JUIs1 OTIpe/esIeHusT HaripaB/ieHu st
WCC/eJoBaHU B 00/1acTl (POTOHUKH U
ONTOMH(OPMAaTHKWY;

[ o/rkeH BiaseTb MeTOaMM TTOMCKa,
XpaHeHus1, 00pabOTKM U aHa/IHU3a
WH(OPMAIIUK U3 Pa3/TMYHbIX UCTOUHUKOB U
6a3 JaHHbIX; THPOPMAL[MOHHBIMH,
KOMITBIOTEPHBIMU U CETEBBLIMU
TeXHOJIOTUSIMH JIJIs1 TIPeJJOCTaB/IeHusI
WH(OPMAIUK; MaTeMaTUUeCKUMH U
9KCIepUMeHTaIbHBIMUA MeTO/[JaMH aHa/n3a
MOCTAaB/IEHHOM 3a/jaur UCC/1eI0BaHU B
o61acty GOTOHUKHU M ONTOMH(MOPMAaTHKH

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
nipYBeZieHbI B Tabmuie 2.

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

ITokasarenu u
3HaTb YmeTb Bnagetb
KPUTEPUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHbB) Y TeopeTHue CKUMH MPaKTUUYeCKUX YMEHHWH, | [IPOBOAMUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
ypOBeHb) TpolLiecchl, obirme NpakTUUeCKUX YMEeHUM, | 3aBeplleHue 33/jau B
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TIOHSATHS B Mpejienax
n3y4yaeMoi obacTu

TpeOyeMbIX /ISl pelIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy Uccie0BaHUsS

WCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
obcToaTENIHLCTBAM B
pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6asaeT OCHOBHBIMH
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OITK-2

OTIIK-2: cnocoGHOCTBIO OCYIIeCTB/ISATh MOUCK, XpaHeHWe, 00pabOTKy M aHamM3 UHGOPMAIU U3
pa3/MuUHbIX WCTOUYHUKOB U 0a3 JaHHbIX, MpPe/CTaB/IsATh ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
VMH(POPMALMOHHBIX, KOMITbIOTEPHBIX U CETEBbIX TEXHOIOTHUH.

st popMHUpoBaHUsl KOMITeTEHL[UM HEOOXOAMMO OCYILeCTBUTh Psifi 3TaroB. DTambl JOPMUPOBaHUS
KOMITeTEHL|MM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIO/b3yeMble CpeACTBa OLeHWBAHMS
npeicTaB/eHbl B Tabnutle 3.
Tabmuia 3 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

aHasm3a UHpopMau 13
Pa3/IMUHbIX UCTOYHUKOB U
0a3 JaHHBIX; PUEMBI
Tpe/iCTaB/IeHUs
vHopMaL1u B
TpebyeMom opmare c
WCT0/Ib30BaHUEM
HMH(OpPMaI[MOHHBIX,
KOMITbIOTEPHBIX M CeTEeBbIX
TeXHOJIOTUH

aHa/IM3UpPOBaTh
rvH(opMalio U3
Pa3/IMUHBIX UCTOUHUKOB U
0a3 JJaHHBIX;
TIpe/|CTaB/ISTh
vHdOopMaluto ¢
HCTI0/Th30BaHUEM
HMH(OPMaI[MOHHBIX,
KOMITbIOTEPHBIX U CeTeBbIX
TeXHOJIOTUH

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue METO/IbI TIOUCKA, OCYIIeCTB/IATh TIOUCK, MeTO/IaMH TTOMCKa,
3TaroB XpaHeHusi, 00pabOTKM U | XpaHUTh, 00pabaTbiBaTh U | XpaHeHHs, 00paboTKU 1

aHasm3a UHpopMaly 13
Pa3/IMYHbIX UCTOYHUKOB U
0a3 JaHHBIX;
HMH(OpMaIMOHHBIMU,
KOMITBbFOTEPHBIMH U
CeTeBbIMU TEXHOJIOTUSIMU
JJ1s1 TIpeZlOCTaB/IeHUST
vH(opmalu

Buapbl 3aHaTHI

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

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

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

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

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

* CamocTodTebHas
paborta;

Hcrionb3yemMble
CpeficTBa
OLleHVBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

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

* KoHnrposnbHast pabota;
* Otyet no
naboparopHoii pabore;

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

* Otyet no
naboparopHoii pabore;
* 3auerT;
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* 3auerT;

* 3aueT;

dopMynupoBKa TMoKa3aTesiell U KpUTepHeB OlleHHWBaHUS [laHHOMU

KOMITIeTeHIIMW TIpUBELE€HA B

Tabnure 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OT1/1MuHO

(BBICOKMI YPOBEHbD)

* MeTO/IbI TIOMCKa,
XpaHeHus1, 00pabOTKH U
aHasu3a UH(opMaru us
pa3/IMUHbIX UCTOYHHUKOB
v 0a3 JaHHBIX; TTPUEMBI
npe/iCTaB/eHNs
MH(pOpMaL1H B
TpebyeMoM (popmare ¢
WCTIO/Tb30BaHUEM
MH(OPMaLIMOHHBIX,
KOMITBIOTEPHBIX U
CeTeBbIX TEXHOJIOTH;

* OCYIIeCTBJISATh TIOUCK,
XPaHUTh, 00pabaThIBaTh
Y aHA/TM3UPOBaTh
vH(pOopMaluio 13
Pa3/IMYHBIX UICTOYHUKOB
1 0a3 JaHHBIX;
TIPe/ICTaBISTh
vHdOopMaluto c
WCTI0/Tb30BaHUEM
MH(POPMaL[MOHHBIX,
KOMITBIOTEPHBIX U
CeTeBbIX TeXHOJIOTHH;

* MeTO/laMH TOHCKa,
XpaHeHus1, 00pabOTKM U
aHasM3a UH(GOpMaLu 13
pa3/IMYHbIX UCTOUHUKOB
1 0a3 JJaHHBIX;
HMH(OPMaLIMOHHBIMHY,
KOMITBIOTEPHBIMU U
CeTeBbIMU TeXHOJIOTUSIMHU
JJ1s1 TIpe/JOCTaB/IeHUsT
vH(opMaluy;

Xoporiio (6a30BbIit

¢ MeTO/bI ITOKMCKa,

¢ OCyLIeCTBJ/IATH IMMOUCK,

¢* METOJlaMHM IIOMCKa,

KOMIMbIOTEPHBIX U
CEeTeBbIX TeXHOJIOTUI;

KOMIMBbIOTEPHBIX 1
CEeTeBbIX TeXHOJIOTHUH;

YPOBEHb) XpaHeHUst, 00pabOTKM U | XpaHUTh, 0OpabaThiBaTh | XpaHeHUsi, 06paboTKU 1
a”a/M3a uHGOpMAaLIMK U3 | U aHaJIM3UPOBaTh aHanm3a uHdopMaLH 13
pa3/IMYHbIX UCTOUYHUKOB; | WH(OPMALMIO U3 pa3/IMYHbIX UCTOUHUKOB
TIpHeMbI TIPe/ICTaB/IeHNsI | pa3/IMUHBbIX UCTOYHUKOB; | ¥ 0a3 JaHHBIX; BIaJeTh
MH(pOpMaLuu C TIpe/ICTaB/ISATh KOMITbIOTEPHBIMU U
WCTIONIb30BaHKEM, uH(popMaLuro C CeTeBbIMHU TeXHOIOTUSIMU
KOMIIbIOTEPHBIX U WCTI0/Ib30BaHUEM JUTs TIpeZIOCTaB/IeHUsT
CeTeBBIX TEXHOJIOTHIA; MH(OPMALIMOHHBIX, uH(pOpMaLy;

KOMITbIOTEPHBIX U
CeTeBbIX TeXHOJIOTHUH;

YI0BNIETBOPUTE/IbH | * MeTO/bl TIOUCKA, U * OCYLEeCTB/ISITh IOMCK, | ®* MeTOaMH IOMCKa,

0 (IIOporoBeIi 00paboTKu UHpOpMari | 00pabaTbiBaTh XpaHeHws1, 06paboTKU U

YPOBEHb) C MCII0/Ib30BaHUEM VH(pOpMaLuIO C aHanM3a UH(OopMaLuy ;
MH(OPMALIMOHHBIX, WICTIONIb30BaHUEM,

ONTOHMH(OPMAaTUKH.

2.2 Komnerennusa ITK-1
[MK-1: criocoOHOCTBIO K aHanMM3y TOCTaB/I€HHOW 3aJjaud UCCAeJoBaHUM B 00/1acTH (POTOHUKU U

st bopMUpOBaHKUsT KOMIIETEHIIMH HEOOXOAMMO OCYILIECTBUTD Psifi 3TArOB. DTaribl (OpMHUPOBaHHUs
KOMIIETEHLIUM, TMPUMEHsieMble [JIss STOr0 BHUIbI 3aHATUH W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
Tipe/iCTaB/IeHbI B Tabsule 5.
OPMHPOBaHUs KOMIIETEHILIMU U UCTIO/Ib3YeMbIe CPE/ICTBA OLIEHUBAHMS

Tabuija 5 — Jrarnbl

MccieioBaHUM B 00/1aCTU
(hoTOHUKYU U
OTNTOMH(OPMATUKH

orpefiesieHust
HarpaBJIeHust
uccaeoBaHui B obacTtu
($hOTOHUKY U
ONTOMH(GOPMATHKHU.

CocraB 3HaTb YmeTb Bnagets
Copeprkanue TIOZAXOZbI K aHa/In3y MPOBOJUTH aHAJI3 MareMaThuueCKUMU 1
3TaroB TOCTaBJ/IeHHOM 3a/jauut MOCTAaBJ/IEHHOM 3aJjauu Jj1s1 | S5KClepUMeHTalIbHbIMU

MeTOZlaMU aHa/Im3a
MOCTaB/€HHOM 3a/lau
HcciieloBaHUM B 06sacTu
($hOTOHUKYU U
ONTOUH(OPMATHKH.

Bubl 3aHaTHIM

* VHTepaKkTUBHbIE

* lIHTepakTUBHbIE

* VIHTepaKkTUBHbIE
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TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* IIpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekiuy;

* CamocTodTenbHas
pabora;

MpaKTUYeCKHUe 3aHATHS;
* lIHTepakTUBHbIE
naboparopHbie 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* IlpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekiuu;

* CamocTosiTe/ibHast
pabora;

MpaKTUYeCKHe 3aHsTHS;
* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHSTHS;

* CamocTodTe/bHas
pabora;

Ucronb3yembie
cpefcTBa
OL|eHHBaHUs

* KonTtposnbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHSIX;

* KoHrposnbHas pabota;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;

* Otyet no
nabopatopHoii paboTe;
* 3auert;

* KoHcnekT * KoHCriekT
CaMOTIOATOTOBKUY; CaMOTO/ITOTOBKY;
* 3auerT; * 3aueT;
dopMy/nMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B
Tabuie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPHUU OI[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OT1mruHo * TBOpUYECKHH MOAXOA K * MaremMaTH4YeCKUMU U

(BBICOKHMI YPOBEHb)

aHanu3y MOCTaB/I€HHOU
3a/la4¥ UCC/IeJOBaHUM B
00/1acTH (OTOHUKH U
ONTOMH(OPMAaTUKH. ;

* TIPOBOJIUTH aHa/IN3
TI0CTaBJEHHOM 3aaudl U
oripefieNIsiTh HarlpaBJ/ieHuUs
HCCIeIOBAHUM B 00/1aCTH
bOTOHUKY U
ONTOHMH(OPMATUKHU. ;

9KCIIepPUMEHTa/TbHBIMU
METO/lJaMH aHa/r3a U
peliieHus TToCTaB/IeHHOU
3aJjau B 00/1aCTH
(OTOHUKHU U
OTNTOUH(MOPMATHKHU. ;

Xoportio (6a30BbIit

¢ MeTO/JbI aHa/I13ad

* ormpeessTh

¢ DSKCIIepruMeHTa/IbHBIMH

($hOTOHUKY U
ONTOMH(MOPMAaTHKW;

YPOBEHb) MOCTAaB/IEHHOM 3a/jlaud U | HarpaB/ieHust MeTOo/laM1 aHaJir3a
11e/Td KCCJIe/JOBaHUM B YCC/IeIOBAHMM B 00/1aCTH | TTOCTAB/IEHHOM 3a/1auM
obsact hOTOHUKU U bOTOHUKY U WCCIIeIoBaHUH B 00/1acTu
ONTOMH(OPMAaTUKHY; ONTOMH(MOPMAaTHKY; (hOTOHUKHU U

ONTOUH(OPMATHKU;

YIOBNIETBOPUTE/IBH | * MeTO/bl aHa/IM3a * TIPOBOJUTH * MeToZaMH aHa/u3a

0 (TIOpOroBbIi TIOCTAB/IEHHOM 3a/lauil U | SKCIIePUMEHTa/IbHbIe KOHKDPETHOM

YPOBEHb) 11e/Id KCCJIeJOBaHM | HCCIeI0BaHMs B 00/1aCTH | TTOCTAB/IEHHOM 3a/1auu;

AeATe/IbHOCTHU, XdPaKTePU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUCIEHHBIX 3a/lau 00y4YeHHs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMble /IS OLeHKW 3HaHWHM, YMeHWH, HaBbIKOB W (W/IM) OIIbITa

06paaoBaTeJleoﬁ MporpamMmmel, B CjieAyrouiemM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY

— OcHoBHble auddepeHianbHbIe OMEPaTOpbl ONTUUeCKOW (u3nKu. OCHOBHBIE CBeZieHUs 00
yPaBHEHUSIX C YacTHbIMU Tpou3BofHbiMUA (YUII). Tumbl KpaeBbIX YCA0BUMM. MeTos WHTerpaibHbIX
nipeobpa3oBanuil. CxeMa a/iropyMTMa pellieHUs 3a[jJaull MeTO/IOM MHTerpajibHbIX rpeobpa3oBanuil. [Tpsmoe
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u oOparHoe mpeobOpa3oBaHue. BbIBoj ypaBHeHW# aKycTHMKH. BosHOBoe ypaBHeHue. VcciemoBaHue
OCHOBHBIX KpaeBbIX 3a/jau /i1 ypaBHeHus Jlanaca. YpaBHeHue IlyaccoHa

3.2 Tembl OIPOCOB Ha 3aHATUAX
— Knaccudukanus nvHelHbIX ypaBHeHUE BTOporo rnopsijka. JuddepeHianbHbie onepaTopbl U
K/laccu(UKaLusi BeKTOpHBIX mosneii KpaeBasi 3ajjaua /i1 OJHOPOJAHOrO ypaBHEHUS TelJIONPOBOJHOCTH.
Iuddysus. dudpakuus napakcuaabHbIX MyukoB OfHOpOJHOEe BOMHOBOe ypaBHeHue: KpaeBasi 3azaua.
dopmyna /lanambepa peltienuns 3agaun Koim YpasHenue IIpéaunrepa KpaeBble 3a7iaun /1711 ypaBHEHUSI
Jlariaca

3.3 TeMbI KOHTPO/IBHBIX PadOT

— MogenvpoBaHre TIpOL[eCCOB U siBieHWM B (u3nke u ontuke OCHOBHbIe YpaBHEHUS
MaTeMaTH4eCcKOl M ONTHUecKol (W3UKU. YpaBHeHUs TerIONpoBOAHOCTA U Auddysun. [dudpaxius
CBETOBOTO IyYKa B TapaKCUaIbHOM TMpPUOMMKEHUH. AHA/TUTHUECKHE METOZbl peIleHUs KpPaeBbIX U
HeCTalMOHapHbIX 3a7ay OCHOBHbIe YypaBHEHMs MaremaTthueckod ¢u3vku. BonHOBoe ypaBHeHue.
YpaBHenue lllpénunrepa. HenuHeliHble Bo/HOBbIe ypaBHeHHss OCHOBHbIe ypaBHEHMsI MaTemMaThueCKOu
¢usuku. YpaBHenue Ilyaccona. CobcTBeHHble umc/ia U cOOCTBeHHble (DyHKIMM oriepaTtopa Jlariaca.
CrierjuanbHble GYHKIUU

3.4 TembI 1a00paToOpHBIX padoT
— PellieHe ypaBHeHU B UaCTHBIX TIPOU3BOHBIX TUTIEPOOIMUECKOTO THIIa
— MogenvpoBanue mapabosMyecKuX ypaBHeHHH B UaCTHBIX TPOU3BOAHBLIX MO cxeme KpaHka—
Hukoscona
— TIpocTpaHCTBEeHHbIE COTUTOHBI B KEPPOBCKOM Cpe/ie C HAaChIlLeHHUeM HeJIMHEHMHOCTH
— Pemenue quddepeHanbHbIX YpPaBHEHUM //TUNITUUECKOTO THTIA

3.5 3auéTt

— 1. O6umii BUf, MHEWHOTO MUddepeHINaIBFHOT0 YpaBHEHUsT BTOpOro mopsizka. 2. ITporjecc
pasfiesieHUs] TepeMeHHbIX B C/y4yae OFHOMEPHOIO YypaBHEHWs TeIUIONPOBOAHOCTH, Juddy3ud U
JU(pakLUyK TapakcruanbHbIX MYyYKOB C JIByMsl He3aBUCUMbIMU TepeMeHHbIMU. 3. Kakue ¢usnueckue
NpoLiecchl M OINTHUEeCKHe sIB/IeHHsl OMKMChbIBaeT ruriepbonryeckoe ypaBHeHeHue? 4. Kakoe ypaBHeHHe
Ha3blBaeTCsl OJHOPOJHBIM JIMHEMHbIM AudQepeHIMaIbHbBIM ypaBHEHHMEM B YaCTHBIX IPOM3BOJHBIX
BTOpOro mnopszka? [lpuBeguTe npuMepbl TakUMX ypaBHeHMW. 5. BbInosHuTe mnpoliecc paspeneHust
IepeMeHHbIX B CJ/lyyae ypaBHeHUs C JBYMs He3aBUCUMbIMU IlepeMeHHbIMU. UTO Takoe. IapameTp
pazgenenusi? 6. Kakoe ypaBHeHue HasblBaeTCsi ypaBHeHUWeM rapabosuueckoro Tuma? [IpuBespuTe
npuMepbl. 7. Hammmmre oOmuii Buf, ypaBHeHWs KosiebaHwii. 8. BewirmonHWTE Tipoliecc pasfesieHust
IlepeMeHHbIX B C/lyyae ypaBHeHUsl C TpeMsl He3aBUCHUMBIMU IIepeMeHHBbIMU; CKOJIBKO IlapamMeTpoB
pa3fesnieHust Mbl OyzieM UMeTh B 3ToM ciydae? 9. Kakue ¢usnueckue Tporiecchl U ONTHYECKHE SBIEHUS
onuchiBaeT napabomuueckoe ypaBHeHre? 10. BoiBegure ypaBHeHue TeruionpoBogHocTd. 11. Kakue
BEKTOpDHble II0/I1  HasbIBAlOT  IMOTeHLua/AbHBIMU? 12, Kakue BeKTOpHble TII0JI1  Ha3bIBAlOT
coneHonganbHeIMUA? 13. Kakve moss HasplBalOT rapMoHuueckuMu? 14. Kakue (yHKLMM HasbIBarOT
rapMoHHuYeckUMU? 15. BeiBeZiuTe BOHOBOE ypaBHEHHE C MCIO/Ib30BaHWEM ypaBHeHMH Makcsesuia. 16.
BeiBesuiTe ypaBHeHUe, OIMCBbIBAIOIlee pPACIIPOCTPaHeHVe IapakCUaibHbIX CKa/spHBIX IYy4ykoB. 17.
BeinosnHuTe mpoljecc paszesieHus NepeMeHHbIX B C/lydae OJHOMEPHOIO BO/THOBOI'O YpaBHEHUs C [IByMs
He3aBUCUMBbIMU IepeMeHHbIMU. 18. Kakoe ypaBHeHUe Ha3blBaeTCs ypaBHEHUEM 3JUIMIITUYeCKOrO TUIla?
[MpuBepute mpumepsl. 19. CopmynupyiitTe KpaeBble 3aZiaud [ijiss YpaBHEHUs TeryionpoBogHOCTH. 20.
BeinosHUTe TIpoLjecc pasfiesieHusl [epeMeHHbIX B (/ydyae ypaBHeHus Jlarlaca B [jeKapTOBBIX
koopzauHarax. 21. HamummTe KaHOHWYeCKyr0 GopMy ypaBHeHusi rurepbosmmueckoro tuma. 22. Kakoe
ypaBHeHUe Has3blBaeTCsl ypaBHeHUWeM rurnepbonuueckoro tuna? IlpuBesure npumepbl. 23. [aiite
(M3MYeCcKyl0 WHTEepIpeTali0 CBET/bIX U TeMHbIX ONTUYECKUX COMUTOHOB. 24. Kakue ¢usnueckue
TIPOL[eCChI OMUCHIBALT /UIUIITUUeCKoe ypaBHeHHe? 25. UTo Takoe Haya/bHble U rpaHUuHble ycaoBus? C
yeM CBsi3aHa HeOOXOJMMOCTb B TIOCTAaHOBKE JOTIOJHUTENbHBIX ycioBuii? IIpuBegute mpumepsl. 26. K
KakoMy THUITy YpaBHeHUM OTHOCUTCS ypaBHeHMe Jlartaca? Ilyaccona?

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIiue
MarepuaJibl:

CornacosaHa Ha noprane Ne 12397 21



— MeToJuuYecKhe Marepuasbl, ONpe/ie/sioliye IpoLeAypbl OLeHWBaHUS 3HaHWM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJIbHOCTH, XapaKTepU3YyIOL[UX 3Tarbl (POpP-MUPOBAHHSI KOMIIETEHLUH,
corziacHo 1. 12 paboueii mporpamMmMmsl.

4.1. OcHoBHas /MTEparypa
1. Bebiciiag marematuka III. @yHKIMM KOMIUIEKCHOTO TepeMeHHOro. Psnbl. VHTerpasnbHbie
npeobpasoBanus: YuebHoe mocobue / MarasunnukoB JI. U. - 2012. 206 c. [SnekTpoHHBIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/2258, cBOOOAHBIH.
2. ®oropedpaxTrBHble 3(deKThl B 3/EKTPOONTHUECKUX KpHUCTalIax : YueOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1553, cBo60oAHBI#.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Metoabl maremaruueckod gusmuku : Kypc nekuuit / B. M. Ymakos, FO. B. I'punsies, C. B.
Tumuenko, JI. JI. MunbkoB; Pex. B. M. Yiakos ; MunuctepcTBo ob6pa3oBanust Poccuiickoii ®ezmeparium,
ToMCKUH TOCylapCTBeHHBI YHUBEPCUTET CHUCTEM YIpaBlIe€HUS U PaZiMo3eKTpOoHUKH, Kadempa
TIPUK/IaJHOM MaTeMaTHKH U MH(opMatuku. - Tomck : TMIIO, 2003. - 144 c. : un. - bubmvorp.: c. 144,
(Hamuue B 6ubmoreke TYCYP - 138 3K3.)

2.  OcHOBBI (hr3MUECKON M KBAHTOBOM ONTHKHU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/750, cBOGOJHBIT.

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. Obs3aTe/TbHBIE YUeOHO-MeTOoJuYeCKHe Moco0us

1. PellleHne ypaBHeHWI B YaCTHBIX TPOW3BOJHBIX TMIepOOTNYECKOro THMA: MeToaudyecKkue
yKasaHus K jabopatopHoii pabote / T'efiko I1. I1. - 2012. 15 c. [SnekTpoHHBIN pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/2346, cBoOGOAHBI.

2. MopgenvpoBaHue mapabosMuecKUx ypaBHeHHH B YaCTHBIX MPOU3BOZAHBIX 1O cxeMe KpaHka—
Hukoncona: Metoguueckue yka3anus K aboparopHoii pabore / Teiiko I1. I1. - 2012. 14 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2347, cBo60HBIM.

3. Pewenue nuddepeHianbHbIX ypaBHEHUH /I/IMIITUYECKOTO TUMA: MeTouuecKre yKa3aHUs K
naboparopHoii pabore / Tefiko II. II. - 2012. 12 c. [OnekrpoHHbI!i pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/2348, cBob0gHBII.

4. TIpocTpaHCTBeHHble COJIMTOHBI B KeppOBCKOM cCpefle C HachlllleHWeM HeTMHeHHOCTH:
MeTtoznnueckre ykasaHusl K jabopatopHoii pabote / MarasunaukoB A. JI. - 2012. 21 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2350, cBo60gHBIH.

5. YpaBHeHus onTodusuky: MeToauueckre yKa3aHus K pakTHYeCcKUM 3aHatusm / eiiko I1. I1.,
[Manpmapoe C. M. - 2012, 38 c. [OnektpoHHeli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2538, cBo60AHBII.

6. YpaBHeHUs oNTOPU3MKHU: YueOHO-MeTOJUUecKoe TMocobue MO CcaMOCTOsiTesbHON pabote /
Mlanpapoe C. M. - 2012, 13 c. [DnekTpoHHeld pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2543, cBo6oAHBIM.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. O6pa3oBate/bHbIN MOPTa/ YHUBEPCUTETA, OUOHMOTEKa YHUBEPCUTETA
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