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
MeTopabl MaTeMaTHUYeCcKON pu3nku

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:

nipodeccop kad. 1 CnsigaukoB E. E.

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
(hopMHpOBaHHe y CTYIEHTOB IpeCTaB/JeHU 00 OCHOBAaX MaTeMaTH4ecKOro arirapara W3y4eHust
(hr3nyecKux Iosiel — OHOTO U3 LeHTPaIbHBIX 00BEKTOB COBPEMEHHOU (hM3UKW U TEXHUKU, HaXOZSILero
IIMPOKOe MpUMeHeHue NIPU U3yUeHWH MaTeMaThUueCKHUX Mojiesield B HayUHbIX U MPUKJIAJHbIX 3a/iayax.

1.2. 3agauy JUCIMIIIAHBI
— B pe3yabraTe W3yueHWs [JaHHOW [WCLUIUIMHBI CTYZeHTbl J[O/DKHBbI TOMYYUT HAaBbIKU
MaTeMaTH4yeCcKOro MOJle/TMpOBaHUs peasnbHbIX (B TepBy0 odepe/ib (hr3nueckux) MpoLieCcCOB Ha OCHOBE
KpaeBbIX 3a/jau /JIsl ypaBHEHUI B UaCTHBIX POU3BO/HBIX.

2. Mecro pucuuninssl B crpykrype OITIOII
OucuuruiiHa «Metogpl MaTeMatuueckoit ¢usuku» (51.B.[1B.12.1) ortHocuTcs K 670Ky 1
(BapuaTHBHas 4acTh).
[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
cepyrone AUCcHUIUIMHbL: MaremaTtrka, dusuka.
[TocneayromwymMy AUCLUIIMHAMUA SIBASIOTCS: KOMIbIOTEpHOE MOZle/TMpOBaHUe U MPOEKTUPOBaHUS
nprubOpPOB KBaHTOBOM /1eKTPOHUKY, PU3MUeCcKre 0CHOBbI KBAHTOBOM U ONTUUYECKOU 3/IeKTPOHUKA.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

ITpotiecc v3yueHHs JUCLMIUIMHBI HarIpaB/ieH Ha () OpMUPOBaHKe CAeAYIOIIMX KOMITeTeHL[H:

— OIIK-2 crioco6HOCTBIO OCYIIeCTB/IATh TIOWUCK, XpaHeHue, 00paboTKy v aHa/iM3 WHGOPMaLUU
W3 pa3/IMYHbIX UCTOYHUKOB W 0a3 /IaHHBIX, MPEJCTaB/IATh ee B TpeOyeMoM (opMmare C HCI0/Ib30BaHUEM
MH(OPMALIMOHHBIX, KOMITBIOTEPHBIX 1 CETeBBIX TEXHO/IOTHH;

— TIK-1 criocoGHOCTBIO K aHa/IK3y MOCTaB/IeHHOM 3a/laur UCC/iejoBaHui B 006/1acTy (DOTOHUKHY U
OMTOUH(OPMATHKY;

B pesysnibraTe M3yueHUs JUCLIMTUIAHBI CTYZIEHT JOKeH:

— 3HaTh METO/bI TOWCKAa XpaHeHusi, 00pabOTKM M aHamM3 MHPOpPMalud 00 ypaBHEHHUSIX C
YaCTHBIMA TIPOM3BOJHBIMM, 3HaTb MeETOJbl MaTeMaTUYecKOro aHajau3a [IOCTaBI€HHOM 3a/aud
WCC/eZloBaHUl B 00/1aCT (POTOHUKU U ONITOMH(OPMaTHKHY;

— yMeThb MOJIeNMPOBATh peasbHbIe (B MEPBYIO ouepesb (u3nyecKue) MPOLecChl KaK KpaeBbie
3a/lauul iJIs1 YpPaBHEHUH B YaCTHBIX MPOU3BOAHBIX B 00/1aCTH (POTOHHMKHM U ONTOMH(OPMATHKK; TTPOBOAUTH
aHa/ M3 TOCTaB/JIeHHOM 3afiauy /it OTIpeZie/ieHUs] HarlpaB/ieHHsl MCC/IeIoBaHUM B 00/acTH (DOTOHUKYU U
ONTOMH(OPMAaTUKU

— B/ajeTh MeTOJaM{ pelleHHs ypaBHEeHUI B YaCTHBIX MPOW3BOJHBIX AJIsI TEOPETUUeCKUX U
MPaKTUUYeCKUX 3a7lau C KCIOMb30BaHHMEM WH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEeBBIX TEXHOJIOTHH;
MaremMaTU4eCKMMU U 3KCIIepUMeHTa/IbHBIMM MEeTOJ,aMH1 aHa/r3a MOoCTaB/AeHHON 3a/jaul UCC/le/0OBaHUN B
obnacty HOTOHUKH U ONTTOMH(OPMAaTUKA

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCHIMIUIMHBI cocTaBysseT 3.0 3aueTHbIX €JUHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl

3 cemecCTp
AynuTopHbIe 3aHATHS (BCETO) 58 58
Jlekuym 24 24
[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
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OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 10 10
CamocTosiTenlbHOE U3yueHre TeM (BOMPOCOB) 12 12
TeopeTHYeCcKoM YacTu Kypca

[ToaroToBka K mpakTUueCKUM 3aHATUSAM, CeMHUHapam 9 9
Bcero (6e3 3k3ameHa) 108 108
OO0111ast TPYJ0EMKOCTD Yac 108 108
3aueTtHble Eavnnnbl TpygoeMkocTH 3.0 3.0

5. CopepxaHue AUCHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHH
Pazfenbl AUCLUTIIMHBI M BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BUIBI 3aHITUN

= | =z | E
T ‘3 A = Y
o 2, = g g 2 =
§ ) =~ T S GEJ GEJ g
s
Has3BaHus pas/ie/io AUCLUITAHbI %r < i 5 > 8 § &
= f 5 B ED if
| 5§ =&| &E
@ O =t
= T =
= = S
1 OcHoBHbIe cBefieHUs1 00 ypaBHEHUSIX C 4 2 0 2 8 OIIK-2, TTK-1
YaCTHBIMU Npou3BoAHBIMU (YUIT)
2 MogenvipoBaHue ¢r3nueCKUx 2 6 4 9 21 OIIK-2, ITIK-1
TIPOLIeCCOB YpaBHeHUSIMU B YaCTHBIX
TPOU3BOJHBIX.
3 Knaccudukauys u ripuBejieHre K 2 0 4 5 11 OIIK-2, TIK-1
KaHOHHWYEeCKOMY BUAY MUHenHbIX YUl
BTOPOTO MOpPsiJKa.
4 Perienne YUII meTooM pasgeneHus 2 0 0 1 3 OIlIK-2, TIK-1
repeMeHHbIX (MeToz Pyphe).
5 CobOcTBeHHbIe 3HAUEHUS U 2 4 0 7 13 OIIK-2, IIK-1
cobcTBeHHbIe GyHKIMH. 3ajaua [IITypma-
JInyBuiis
6 YuceHHbIe ¥ TPUOJTMIKEHHBIE METO/IbI 2 0 0 1 3 OIIK-2, TTIK-1
peluenus YUII.
7 YpaBHeHUs IU/POJAUHAMUKU: 2 0 0 5) 7 OIIK-2, ITK-1
ypaBHeHUe ABWXeHUs XKUIKOCTH,
ypaBHEHVe Hepa3pbIBHOCTH, YpaBHEHHE
COCTOSIHUS.
8 MeToj, MHTerpaabHbIX 2 0 0 1 3 OIIK-2, TIK-1
rpeo6pazoBanuii. [ToHsATHE
WHTerpaabHOro rpeobpasoBaHusl.
9 MaremaTtrueckoe MoOJe/IMpOBaHKe 2 6 4 13 25 OIIK-2, TIK-1
3/IeKTPUUeCKUX TTPOL[eCCOB.
10 HenuHeliHble BOJTHOBBIE YDaBHEHMUS. 4 0 4 6 14 OIIK-2, ITK-1
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Hrtoro

24 18 16 50

108

5.2. CoaepixaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHue pa3/enoB AUCLUIUINH (TT0 JIEKLIWSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsura 5.2 - CofepykaHue pa3/esioB JUCLIUTIIVH (TI0 JIEKIUSIM)

HasBanus paszenos

CopeprkaHue pa3zenoB JUCLUIIMHBI 110
JIEKLIUSIM

Tpyn0eMKOCTb,

q

dopmMupyemMbie
KOMIIEeTEeHL[UU

3 cemecTp

1 OcHoBHBIE CBeieHus 00
yPaBHEHUSIX C YaCTHBIMHU
ripousBoAHbIMU (YUIT)

Onpepenenvie YUII. ITopsmok
ypaBHeHMst. OCOOEHHOCTH pelleHust
YUII. [ToHsiTHe 0 MOTHOW U HeTIo/THON
CUCTeMe YPaBHEHU B YaCTHBIX
NpoKM3BOAHbIX. JINHelHbIe U
KBa3WIMHeliHbIe ypaBHeHus. [ToHsTHE O
KpaeBbIX 3a/jauax MaTemMaTrhyeCcKon
¢u3vku. OCHOBHbIE ypaBHEHUS
MaTeMaTuueCKou (PU3UKHU.

N

HToro

OIIK-2,
[TK-1

2 MogenvipoBaHue (hr3nueCKUx
TMPOLIeCCOB YPaBHEHHUSIMU B UaCTHBIX
MIPOM3BO/HBIX.

3aKoHbI COXpaHeHUs KaK 0CHOBA
MO/Ie/IbHOTO OTTMCaHus (PHU3HUYeCcKoro
riporiecca. BbiBoz oHOMepHOU
MareMaThuueCcKoi Mojienu
TEeTJIONPOBOIHOCTU Ha OCHOBE 3aKOHA
COXpaHeHHs1 SJHepPruu U 3akoHa Dypbe.
[MousiTe 06 aKCOMaTHUeCKOM METo/ie
MoJieiupoBaHust. Heo6xoqumocTh
rpaHuyHbIX ycioBub (I'Y) v HauanbHBIX
ycnoBuit (HY). YpaBHeHue
TEeTIONPOBOIHOCTHU TP yueTe
Pa3/IMYHBIX JOTIOHUTE/IbHBIX (PAKTOPOB.

HToro

OIIK-2,
[TK-1

3 Knaccudukaiiys u ripyuBejieHre K
KaHOHHUYEeCKOMY BUlY JTMHEMHBIX
YUII BTOporo nopsigka.

I'unepbosueckue, mapabomueckue U
9JUTUNITHUECKHE YPABHEHUS U
COOTBETCTBHE UX TUTIaM (hr3ruecKux
3a/au. [IprBefeHNe K KAHOHUYE CKOMY
BU/y YPaBHeHH rurepboinyecKkoro
Tuma. MeTof, XapaKTepUCTHK.
[TpuBeneHre K KAHOHUUECKOMY BUZY
ypaBHeHMI 1Tapabo/InyecKoro THIIa.
[TpuBefeHye S/TUNITUYECKUX YPaBHEHUN
K KaHOHUYeckKol dopme. Knaccudukariys
1 KaHOHHUYeCKue (hopMbl JIMHEMHbBIX
ypaBHEeHMH 2-T0 MOpsiKa JJis N
He3aBHUCUMBIX TlepeMeHHbIX.

HToro

OIIK-2,
[TK-1

4 Pemennie YUIT meTomom
pas/iesieHus mepeMeHHbIX (MeTof|

JIunelinble ogHOpOAHbIe ['Y. Anroput™m
pas/iesieHUs NlepeMeHHbIX. YueT

OIIK-2,
[TK-1
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®Dypee).

IPaHMYHbIX U HauabHbIX YCIOBUM.
CBOWCTBO OPTOrOHAILHOCTH 1151
cucTteMbl QYHKLMA. AHaNIU3 pelleHus
YUII meToznoM paszesieHus TlepeMeHHbIX.
ITpeobpa3oBaHue 3a/jauu C
HeoHOpPoAHbIMU 'Y B 3azauy ¢
onHopoaHbIMU ['Y. 3ajaua
Ter/IONPOBOHOCTHU C TIPOU3BOAHOM B ['Y.

HToro

5 CobGcTBeHHbIe 3HAUeHUS U
cobcTBeHHbIe QYHKIWH. 3a/jaua
[Itypma-JInysunna

CamocoripsbkeHHoe ypaBHeHue [lITypma-
JInysuna. Ceovictsa 3agaum IlItypma-
JInyBusns. TUbl KpaeBbIX YCIOBUM.
Hekoropsle BaxxHble 3agauu LITypma-
JInyBuIs, K KOTOPBIM CBOAUTCS
peleHye ¢pu3MUeCKUX 3a/au. PelieHne
HEOJHOPOJHOIO YpaBHEeHHsI MeTO0M
Pa3IoKeHUs TI0 COOCTBEHHBIM
(GYHKUMSM. AJITOPUTM peLleHUs U ero
peanusauys. Pusnueckas
VIHTepIIpeTalus pelleHus.

Htoro

OTIK-2,
TMK-1

6 UwncsieHHbIe ¥ MPUOJIKEHHBIE
MeTozpb! peltieHust YUII.

CpaBHeHMe aHaTMTUUeCKUX pelleHuH C
YMCIeHHbIMU peleHusiMU. [ToHsTHs

dHa/IMTHUYEeCKOI'0 U YNCJ/JIeHHOTI'O DEMEHHﬁ.

[Tpenmyi1iecTBa YMC/IEHHBIX PeLLeHUH.
[Tpeumy1iecTBa UMCIEHHBIX pelleHuH.
3ajjaua ¥ npyuMep rnapamMmeTpyuyecKon
naeHTU(GUKaLMU. MeTos, KOHeUHbIX
pasHocTell. KoHeuHO-pa3HOCTHBIe
annpokcumaruu. [IpaBas, yieBast 1
LieHTpaJibHasi pa3HOCTHbIE TIPOU3BO/JHbIE.
Pemienwue 3amaun Jlupuxie MeTog0M
KOHEUHBIX pa3HOCTel. AJITOPUTM
YMCJIEHHOTO pelleHus 3ajaur [upuxie.
MatpuruHas opma 3arucy pelieHust
3aauM Jyupuxiie. 3ameHa NpOU3BOJHBIX,
BXOJALIMX B 'Y, pa3HOCTHBIMU
anmnpoKCUMAaLUsIMU TIPU peLleHny 3a/jaun
HelimaHna.

HToro

OIIK-2,
[TK-1

7 YpaBHeHUs I'MpOJUHAMUKMU:
ypaBHeHUe [ABWXEeHUS XKUJKOCTH,
ypaBHeHUe Hepa3pbIBHOCTH,
ypaBHeHUe COCTOSIHUA.

BbIBog, ypaBHEHUM aKyCcTHKU. BonHoBoe
ypaBHeHUe. ®opmyna Kupxroda.
[Mpunyun [oiireHca. AKycTtyaueckasi
vHTeprpeTanys, [ paHnuHbIe yC/I0BUS
JI/Is1 aKyCTUYeCKUX BOJIH. YpaBHeHHe
l'enbmroseua. [ToctaHoBKa 3a1au
IU(paKLy aKyCTUYeCKHX BOJH.
Peruienne ypaBHeHus ['esibmrosblia B
chepuueckux koopguHarax. Judpaxiys
IIJIOCKOM aKyCTH4eCKOM BOJIHBI Ha L1ape.
YpaBHeHus1 TeOpyUn yIIpyroCTH.
YpaBHeHUs yTIpyTyX KomeOaHuil.

OTIK-2,
TMK-1
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HToro

8 Meto/ MHTerpabHbIX
ripeobpa3oBanuii. [loHsATHE
WHTerpaabHOTOo 1peobpa3oBaHusl.

Slnpo peobpa3oBanus. iHTETpaibHOE
nipeobpa3oBaHue — MyTh K YMeHBIIIEHHIO
YlC/la He3aBUCUMBIX NTepeMeHHbIX B
YUII. CxeMa ajiropydT™Ma peLleHus 3a1auu
MeTO/IOM MHTerpabHbIX
ripeoOpa3oBanuii. [IpsMoe u oOpaTHOE
nipeoOpa3oBaHue. Bubl HHTETpaibHBIX
nipeobpa3oBanuil. VIHTerpansHoe
nipeoOpa3oBaHue Kak pa3oyKeHue
(yHKLMY B HEKOTOPBIM CIIEKTP
KOMIOHeHT. [IpriMepsbI CrieKTpoB
NepUuoAUYeCKUX U HellepuoArue CKUX
¢ynskui. [Tpeobpa3zoBanue @ypbe U ero
rnipumMeHeHure ajis peitenus YUII. dypoe-
o0pa3 GyHKLUMY U ero CBOMCTBa
(ucxogHasi GyHKLUSI-pe3y/IbTaT
obpaTHoro rpeobpa3oBaHus,
JIMHEeMHOCThb, 3aMeHa

I depeHIIPOBaHUST YMHO)KEHUEM,
cBepTKa). Pemienue 3azaun Koim (Ha
rpYMepe ypaBHEHUsI Te/I0NPOBOJHOCTH)
MeTozioM Tipeobpa3oBanusi Pypre.
ANTrOpUTM pelLleHHs U ero peaausaLysl.
Amnanus3 petienusi, GyHkuus ['puHa
(byHKLMS McTOUHMKA). PU3nUecKast
VHTepripeTalys pelienus. [IposineHue
TIPUHLMIIA CYTIePIO3ULIMU. YCI0BHUS
TIPUMEHUMOCTH TNpeobpa3oBaHusi Dypbe
u npeobpa3oBanus Jlarnaca aias YUIT.

Htoro

OIIK-2,
IIK-1

9 MaremaTrdecKoe MO/ie/TMpOBaHKe
371eKTPUYe CKUX TTPOLeCCOB.

YpaBHeHusa Makcsesiia. YpaBHeHUs
371eKTpoCTaTUKU. OOBeMHBIN MTOTeHLMaJ,
ero CBOICTBA. J/eKTpoCTaThuecKas
WHTepIIpeTarys 00beMHOr0 MOoTeHIana.
dusnueckasi UHTepIIpeTaLysi OCHOBHBIX
I'PaHUUHBIX YC/IOBUM B 3/IEKTPOCTATHKeE.
CBefieHre BHyTPeHHel 1 BHeLlIHel 3a/jau
[vipuxiie, BHyTpeHHeM U BHELIHEeM 3a/au
HeiimaHa K UHTerpasbHbIM ypaBHEHUSIM.
VccnenoBaHre OCHOBHBIX KpaeBbIX 3a/jau
[J1s1 ypaBHeHus1 Jlan/aca ¢ oMolibio
WHTeTpabHbIX ypaBHeHHH. O60011eHHbIe
¢byHKUMY U UX cBoMcTBa. CUHIY/ISIDHBIE
060011eHHBIe (DYHKIUH, Ae/TbTa-QyHKIUSI
[upaka. PyHamMeHTabHbIe pelleHUs
[l ypaBHEHUM MaTeMaTrhyeCKou
¢u3uku. Metop pyHkimu ['puHa.
[Toctpoenue ¢ynkumii ['puHa.

HToro

OTIK-2,
MK-1

10 HennHeliHbIe BOJTHOBbIE
ypaBHEHUSI.

YpaBHenue Kopresera-ze ®@pusa.
ConutoHbl. BosiHOBBIE ypaBHEHUS /1S

OIIK-2,
ITK-1
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3/IeKTpOMarHUTHOTO 1osis. [1nockue
pellieHUs1 ypaBHeHU MakcBeia.
KpaeBbie 3a1aum audpakiuu ajis
3JIEKTPOMarHUTHBIX BOJIH.

HToro 4

Nroro 3a cemectp 24

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (TpeabIAyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeCTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTUTMHBI M MEXK/IUCIIUITAHAPHBIE CBSI3U

Ne pa3zesioB JaHHOM JUCLIUIIIMHBIL, 711 KOTOPBIX HEOOX0ANMO U3yueHue
HanMeHOBaH#e AUCLATUINH obecrieunBaroLMX U 06ecrieunBaeMbIX JUCLIUITIMH

1 2 3 4 5 6 7 8 9 10

[TpepecTByromyie AUCLUTIIMHBI
1 Maremaruka + + + + + + + + + +

2 ®usukKa + + + + + +

[Mocneaytoliyie AUCLUATIIMHBI

1 KomrisroTepHoe
MO/IeJIMPOBaHue U

+ + + + + + +
TPOeKTUPOBaHUs TPUOOPOB
KBAaHTOBOU 3/IEKTPOHUKH
2 ®u3uyecKre OCHOBEI
KBAHTOBOH U OIITUYECKOU + + + + + + + +

3/IeKTPOHHUKA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETeHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
MUCIUTIAHEI
Buabl 3aHaTHIM
4]
R B
2 < 5
= e ) =)
& & @
= T T a
= &, ] -
5 = o o <
e = S = i ®DOpMBI KOHTPOJISA
S S S = 5
3 = g S =
N = 5 S
= (=8 =
X o &}
© O© o
5 5 :
= O
OITK-2 + + + + KoHTposbHas pabora,
KoHcrieKT caMOomoAroToBKH,
Otuert 110 1ab60OpaTOPHOM
pabote, Ompoc Ha 3aHSTHUSIX,
Pedepar
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[IK-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 00y4YeHuUs TIPY pPa3HbIX hopMax 3aHATHHN B yacax
WHuTtepakT
NHTepakTrUBHLIE NHTepakTHUBHbIE
MeToabl 1505318 (< Bcero
TIPaKTUUeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
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
Ntoro 18 12 20 50
7. JTaGopaTopHbIA MPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT rpuBeieHo B Tabnuie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT
3 <]
& z S
< = =
S Sz
6 6 = 2 &
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 g B
S -
= x
- s
3 cemecTp
2 MoaenvupoBaHue (Gpu3nueCKuX Yuc/ieHHbIN MeTO/], pellieHHs ypaBHeHUs 4 OIlK-2,
TMPOLIeCCOB YPaBHEHUSIMU B YaCTHBIX | TETIJIONPOBOJHOCTH HAa OCHOBE HESIBHOM [TIK-1
TIPOU3BO/HBIX. pasHocTHOM cxembl (KpaHka-Hukoncona)
Ntoro
3 Knaccudukaiiys u rpyuBejieHre K Yuc/ieHHbIN MeTO/, pellleHus OI1K-2,
KaHOHUYEeCKOMY BUIY JTMHEMHBIX rurnepb0oTMUeCcKOro YpaBHeHHsI Ha OCHOBE [TK-1
YUII BTOporo rnopsijika. SIBHOM pa3HOCTHOM CXeMbl
Nroro
9 Maremarnyeckoe MogenvpoBanve | UnciieHHbIM METOZ, pellleHurs 3a/jauu OIIK-2,
3/7IeKTPUYe CKUX MPOLIeCCOB. Hupuxne ans ypaBHeHus Jlaruiaca IK-1
Ntoro
10 HenvHeliHble BOTHOBbIE IIpocTpaHCTBEHHBIE COJIUTOHBI B OI1K-2,
ypaBHEeHUS. KepPOBCKOM Cpejie C HacChIllleHueM [TK-1
HeJTMHEeMHOCTH
Nroro 4
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Nroro 3a cemecTp

16

8. IlpakTHueckue 3aHATUA

CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT

. <5}
= s
3 = =
z S
HasBanwst paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § = £ é
=
S 8 =
= o O
= S
3 cemecTp
1 OcHoBHBIe cBeJieHUs 00 BoiBog, ypaBHeHwuii. [TocTaHOBKa KpaeBbIX 2 OI1K-2,
YPaBHEHUSAX C YAaCTHBIMU 3a/iau. [TK-1
ripousBoAHbIMU (YUIT) Vitoro 7
2 MogenvupoBaHue (pu3nueCcKux YpaBHeHUs TEIIONPOBOAHOCTU U 2 OIlIK-2,
TIPOIIECCOB YPAaBHEHHUSIMU B UAaCTHBIX | KOJIeOaHUH B OTpaHUUeHHOU 00/1acTH [TIK-1
TIPOU3BO/IHBIX. (omHOpOAHBIE TPAHUUHBIE YCIOBUS).
YpaBHeHUs1 TeIJIONPOBOAHOCTH U 2
KoJie0aHUM B OTPaHUUEHHOM 00/1aCTH
(HeoHOPOZIHbIE TPAHUYHbIE YCJIOBUS)
YpaBHeHMe TernIonpoBOAHOCTUA Ha 2
0eCKOHEYHOM TIPSIMOH, B
HeOrpaHUUYeHHOM MPOCTPaHCTBe, Ha
1ory0e CKOHeUHO! TPSIMOM
Nroro 6
5 CobcTBeHHbIe 3HaUeHUs U 3agaua ltypma-JInyBunns (oTpe3ok, OIIK-2,
cobcTBeHHbIe QYHKIMH. 3a/a4a NIPSIMOYTO/IbHUK, IapasulesernnIies) [TIK-1
Itypma-JIvysumnis
TypMa-JluyBuL Brrunciienre KBaipata HOpMEI. 3ajjada 2
[[Itypma-JInyBunns (Kpyr, CEKTOp,
KOJIbLIO).
Nroro 4
9 Maremaruyeckoe MojepoBaHyie | YpaBHeHue Jlariaca B pAMOYTO/IbHUKe OIIK-2,
3JIeKTpHAYe CKUX IPOLIeCCOB. Y Tapasuiesnenurese [TK-1
YpaBHeHue Jlarnaca B Kpyre, BHe Kpyra, 2
B KOJIbLle, B CeKTOpe
YpaBHenue Jlariaca B UWIMHADE U €ro 2
4yacTax
Nroro 6
Wroro 3a cemecTp 18

9. CamocTosiTe/ibHasA pabora

Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHbI B

Tabmumie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

0 L
5 =
o) S =
Busbl caMocTosiTesibHOM = > T
Ha3Banus pa3szenos 3] = ®opMbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
3 cemecTp
1 OcHoBHbIe cBefeHus 00 | IToaroroBka K 1 OIIK-2, |KoHcrekr
YPaBHEHUSIX C UaCTHBIMHU | TIPaKTAYeCKUM 3aHSATUSIM, IMK-1 caMonoAroToBku, Omnpoc
ripor3BoAHbIMU (YUIT) ceMuHapam Ha 3aHATUSIX
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Utoro 2
2 MogenupoBaHue ITogroroBka K 1 OIIK-2, |KoHcrekr
(hY31UeCKUX MPOLIECCOB | IPAaKTUYeCKHUM 3aHSTHSIM, [TK-1 CaMOIO/TOTOBKY,
YPaBHEHUSIMU B UAaCTHBIX | CeMUHapaM KonTtponbHas pabora,
TIPOU3BO/IHBIX. ToAroTOBKa K 1 gnpoc Ha 3agﬂmﬂx, 5
MpaKTAYe CKUM 3aHSATUSIM, T6HET 110 /IabOpATOPHOH
ceMHHapam paborte
[ToaroroBka K 1
MpaKTUYe CKUM 3aHATUSM,
ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmreHue OTUETOB T10 4
naboparopHbIM paboTam
[Togroroeka K 1
KOHTDPOJIbHBIM paboTam
HToro 9
3 Knaccudukaius u [TpopaboTKa JeKIIMOHHOTO 1 |OIIK-2, |KoHcmekr
TipuBeJieHne K Marepua’sa ITK-1 CaMOIIOAroTOBKU, OTUeT
KaHOIEquCKOMf_rI BUZTY OhOpMIeHHE OTYETOR 110 4 1o 1abopatopHoii paboTe
/HeHEIX YT BTOpOro naboparopHbIM paboTam
MopsiiKa.
Utoro 5
4 Pemienne YUIT metogom | ITpopaboTka JIeKIMOHHOTO 1 OIIK-2, |KoHcrekr
paszgeneHus TiepeMeHHbIX | Marepuasa [K-1 CaMOTIOATOTOBKYU
(meton Dypbe). Vitoro 1
5 CobcTBeHHbIe 3HaueHus1 | [TogroToBKa K 1 OIIK-2, |KoHcrekT
1 coOcTBeHHbIe (PYHKLMH. |[TPAKTHUECKUM 3aHSATHSIM, ITK-1 CcaMonoArorosku, Omnpoc
3azauva LTypma- ceMHHapam Ha 3aHaTusX, Pedepar
JluyBunns IToaroroBka K 1
MpaKTUYe CKUM 3aHATUSM,
ceMHHapam
CamocrosiTesibHOE 4

r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKol 4acTu
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Kypca

ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Utoro 7
6 UucieHHble U [TpopaboTKa eKIIMOHHOTO 1 OIIK-2, |KoHcnexr
NpUOJI>KEeHHBIE METO/IbI | MaTepHasa [TK-1 CaMOIIOATOTOBKU
pewenus YUIIL VToro
7 YpaBHeHUs CamocTosiTeibHOe 4 |OIIK-2, |KoHcriekT
TUZIPOAUHAMUKU: r3yuyeHue Tem (BOIPOCOB) [K-1 camorioirotoBku, Pedepar
ypaBHEeHYe JBYKEHUS TeopeTu4eCcKol YacTu
JKAJKOCTH, YypaBHEHHE Kypca
HEPa3pLIBHOCTH, [TpopaboTKa eKIIMOHHOTO 1
ypaBHeHUe COCTOSTHUS. Marepuana
Ntoro 5
8 MeTop uHTerpanbHbIX | [IpopaboTKa JeKI[MOHHOTO 1 OIIK-2, |KoHcrekr
npeoOpa3oBaHUM. Marepua’a [TK-1 CaMOTIOATOTOBKYU
ITonsiTrie UHTErpasbHOTO ViToro 1
nipeoOpa3oBaHwUsl.
9 MaremaTHuecKoe IToaroroBka K 1 OIIK-2, |KoHcriekT
MOJe/TMpoBaHUe MPaKTUYEeCKUM 3aHATUIM, [K-1 CaMOIIOATOTOBKHY,
3/IeKTpHAYe CKUX ceMHHapam KoHTposbHas pabota,
MPOLIeCCOB. ToAroToBKa K 1 8npoc Ha 3agﬂmﬂx, }
MpaKTUYeCKUM 3aHATUSM, TquT Hg /1abOpaTOpHOH
CeMHMHapam pabore, Pedepar
ITogroroBka K 1
MpaKTAYe CKUM 3aHSATUSIM,
ceMHHapam
CamocrosiTesnbHOE 4
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKOl 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
ITogroroBka K 1
KOHTPOJIbHBIM paboTam
Nroro 13
10 HenvHeliHbie ITpopaboTKa JIeKIMOHHOTO 1 OIIK-2, |KoHcnoekr
BOJIHOBBIE YpaBHEHUS. Marepua’a [K-1 CaMOTIOATOTOBKHY,
OdopmreHre O0TUETOB T10 4 IéOHTp oanaﬂ6 pabora, .
TYeT M TOPHOM
nabopatopHbIM paboTam €T 1O IADOpATOPHO
pabore
ITogroroBka K 1
KOHTPOJIbHBIM paboTam
HToro 6
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Nroro 3a cemecTp

50

Htoro

50

cxeMbl (Kpanka-HukosicoHa)

9.1. TeMbI KOHTPO/IBHBIX PadoT
1. TIpocTpaHCTBeHHbIE COJIMTOHBI B KEPPOBCKOM Cpejie C HachllljeHreM HeJTMHeHHOCTH
2. UwucsieHHBIM MeTO/, pellieHUs] ypaBHeHUS TeIlJIONIPOBOJHOCTU Ha OCHOBE HeSIBHOM Pa3HOCTHOM

3. UucneHHBIM MeTOZ, pelieHus 3ajaun vpuxiie ajig ypaBHeHus Jlariaca

10. KypcoBas padora

He mipegycmotpeno PYII

11. PeliTuHroBas cucremMa jJjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBan/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — banbHbIe OLIEHKU [Tl 37IEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcuManbHbIN
DieMeHThI yueOHOMH 0asu 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6a 3a mepuop,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
3 cemecTp
KoucrmekT 4 5 5 14
CaMOIOJrOTOBKU
KoHTposbHasi pabora 9 10 10 29
Ornpoc Ha 3aHATUSX 5 20 29
OTueT 1o y1labopaTopHOM 10 10 28
pabote
VToro Makcumym 3a 25 30 45 100
Tepuoz,
Hapacraroiym UTorom 25 55 100 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabsura 11. 2 — TTepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT 3
< 60% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY

[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie

11.3.
Tabsuma 11. 3 — TTepecueT CyMMbI Oa/IJIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymma 6ario,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (OTIMYHO) (3aUTeHo) 90 - 100 A (oT/1M4HO)
4 (xopolLo) (3auTeHO0) 85 -89 B (oueHn xopoL1110)
75 -84 C (xopor10)

CornacosaHa Ha noprtane Ne 12404




70 - 74 D ( )
OBJIETBOPUTETHHO
3¢ Y ) 65 - 69 4 P
OBJIETBOPUTE/IHLHO) (3aUTeHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyAOBIETBOpHUTE/ILHO) (He Hipke 60 6anioB F (HeyzmoBneTBOpUTEJILHO)
3aUTEeHO)

12. Yue6Ho-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. KoHcnekr sieKiuii no Bbiciei MaTematuke : B 2 u. / 1. T. [TucbmeHHbid. - M. : Aiipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. U. 2 : Tpuauare 0aTh JeKUUU. - 5-e u3g. - M. : Aupuc-Ilpecc, 2007.
- 251, [5] c. : mn., Tabm. - ISBN 978-5-8112-2315-2 (Hanuuue B 6ubnuoreke TYCYP - 60 9k3.)

2. Metogpl Marematuyeckod (u3vku: YueOHoe mocoOue TIpeAHA3HAUeHO [Jis CTY[eHTOB
¢akynbrera aucraHioHHoro obyuenuss TYCYPa / I'punsieB FO. B., YmakoB B. M., MunbkoB JI. JI.,
Tumuenko C. B. - 2012, 148 c. [OnexkTpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/3379, nara obpaujenus: 31.01.2017.

12.2. lonosiHMTe/IbHAS IUTEpPaTypa

1. Marematrueckue MeTobl GU3UKU. V30paHHbIe BOMPOCH : YueOHUK s By30B / E. A.
Kpacnoresues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (Hamuue B 6ubmioreke TYCYP - 50 3k3.)

2. Beiciiags maremarvka III. dyHKOMM KoMIIeKCHOro nepeMeHHoro. Paapl. VHTerpasbHble
ripeoOpa3oBanusi: YuebHoe rocobue / MarasunuaukoB JI. M. - 2012. 206 c. [SnekTpoHHBIH pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/2258, nata obpaienus: 31.01.2017.

3. Kypc marematnueckoit ¢husvku : YueObHuk s By3oB / C. I. MUX/IUH. - 2-e U3[., CTePeOTHIL. -
CII6. : Jlanb, 2002. - 376 c. : iopTp. - (YuebHUKHU A1 By30B. CrieliranabHast iureparypa). - bubmuorp.: c.
569-575. - ISBN 5-8114-0468-9 : (Hamuuue B bubmoreke TYCYP - 5 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust

1. Mertoabl MaTeMaTHUeCKO (U3MKM : PYKOBOACTBO K OpraHM3aljid CaMOCTOSITe/TbHON paboThI
Anst cTyfeHTOB criequanbHOCcTH 210106 "IlpombiineHHass snektpoHuka' / FO. B. I'punses, JI. JI.
MuHbKOB ; PefiepaibHOE areHTCTBO 10 00pa3oBaHMI0, TOMCKHIA rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM
yrpaB/ieHusl U paJuo371eKTpoHUKY, Kadenpa nmpombIlieHHOM 3/1eKTpoHUKU. - Tomck : TYCYP, 2007. -
116 c. : (Hanuuue B 6ubmoteke TYCYP - 94 3k3.)

2. Metoabl MaTematnueckoi ¢u3Mku: MeToguueckye ykasaHMsi K MPAKTUUECKUM 3aHSATHSM /
leiiko II. TII. - 2012, 31 c. [DOnekTpoHHbIi  pecypc] - Pexum  jgocTyma:
http://edu.tusur.ru/publications/2351, nata obparienus: 31.01.2017.

3. PelleHue ypaBHeHHI B UaCTHBIX TPOM3BOJHBIX T'MIIEPOOIMYECKOrO THMa: MeToauueckue
yKa3aHus K j1aboparopHoii paborte / 'efiko I1. I1. - 2012. 15 c. [SnekrpoHHBIH pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/2346, nara obpaujenus: 31.01.2017.

4. MopenvpoBaHue mapaboMyecKUX ypaBHEHHI B YaCTHBIX TIPOM3BOAHBIX 10 cxeMe KpaHKa—
Hukosicona: Metoauueckre yka3aHus K labopatopHoit pabore / Teiiko I1. T1. - 2012. 14 c. [Dn1eKTpOoHHbIH
pecypc] - Pexkum poctyma: http://edu.tusur.ru/publications/2347, nata obpaijerus: 31.01.2017.

5. Pemenue guddepeHraabHbIX ypaBHEHUN /ITNITUUECKOTO THTa: MeToArueckye yKa3aHust K
naboparopHoii pabore / Teiiko II. I1. - 2012. 12 c. [OnekTpoHHBIM pecypc] - Pexxum pgoctyma:
http://edu.tusur.ru/publications/2348, nara obpaujenus: 31.01.2017.

6. TIpocTpaHCTBeHHble COMUTOHBI B KEPPOBCKOM Cpefle C HacCbIllleHHWeM HeIMHEeNMHOCTH:
MeToauueckre yka3aHusi K jlabopatopHoii pabore / MarasuHHMKOB A. JI. - 2012. 21 c. [D1eKTpoHHbIH
pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2350, nata obpamjenus: 31.01.2017.

7. Metopbl Matematueckod ¢u3vkd: MeToJuueckre yKa3aHHsl K NMPaKTUYeCKUM 3aHSATUSAM /
leiiko II. TII. - 2012, 31 c. [DOnekTpoHHbId  pecypc] - Pexum  fgoctyna:
http://edu.tusur.ru/publications/2351, nara obpaujenus: 31.01.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCO0UA AJIsA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI
YyeOHO-MeToZiMUeCKHe MaTepUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcs
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W3 UMC/la UHBaJW/JOB TPeAOCTaB/IsOTCs B (hopMax, aZlarnTUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSl U
BOCTIpUSITUS HH(OPMaLIWK.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHus:

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

- B [leyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

Jins Ui ¢ HapylIeHUusIMM cJTyXa:

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

- B MeyaTHOM (popme.

Jins i ¢ HapylIeHUsIMHM ONOPHO-ABHUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBI H Tpedyemoe
NMporpaMMHoe obecrieueHue

1. O6pa3oBarenbHbBIN TIOPTa/I YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA

2. http://ru.wikipedia.org - CBob6ozgHast SHUMKIONIeAVs «BUKumegusi».

3. [TouckoBesle cuctembl Google, Yandex, Rambler u ap.

4. NntepHeT-0003peBaresib Mozilla Firefox (umu Internet Explorer, wiu ap.)

5. Microsoft Office, Adobe Acrobat Reader i1 uTeHUsI 37IeKTPOHHBIX 1T0COOMIA

AR

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O01ue TpedoOBaHKA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOEe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
[t poBe/ieHus1 3aHATHN JIEKLMOHHOTO TUIIA, TPYMIMOBLIX W WHAUBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISI ¥ TIPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIOuHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOM Mebesbio. VimeroTcst
Har/IsiiHbIe 1I0Ccobus B BU/ie TIpe3eHTalyi T10 JIeKI[MOHHBIM pa3/enaM JUCIUIUIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecreueHue /il MPaKTHYeCKUX 3aHATHI
[ TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHM WCIO/b3yeTcsl yueOHasi ayAuTOpHs,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacTth, . Tomck, BepiHuHa ynuia, A. 74, 1 atax, ayj.
110. CocraB obopyznoBanusi: YueOHast Mebenb; [locka MarHUTHO-MapKepHast - 1111T.;

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT

75151 mpoBeieHs1 1abOPATOPHBIX 3aHATUN UCIIOb3yeTcsl yueOHast ayAUTOPHs, PACIIOIOXKeHHasi T10
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.

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl HCIONb3yeTcsl ydeOHast ayauTOpUsi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast mo azpecy 634034, r. Tomck, yn. BepmmnHuna, 47, 1 stax, ayg. 126. CocraB
obopyznoBanusi: yuebHast Mebesb; KomribroTepsl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
4 1T.; KoMmmbloTephl TofKItoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(pOPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefCTB 00yueHust
00111ero U crielMasbHOTO Ha3HAYeHHs!.

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpeJAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCWIMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /jisi CTYAEHTOB C HapyLIeHUsIMU CJTyXa,
MOOUIBHOM cHUCTeMBbI OOyueHUsl [ CTYAe€HTOB C WHBAJMJHOCTBIO, TOPTAaTUBHOM WHYKLIMOHHOMN
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cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW 00yuyarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JJMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHWH CTY[eHTOB C HApPyLMIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JIOCKe WM CJ1aiifia Ha SKpaHe) TPy MOMOIIY BUeOyBeInunTeNel 1751 yaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYIIeHUSIMH OMOPHO-ABHUIaTe/ILHOI0 ammapara HCToJb3yIOTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALMU U [Ipyryde TeXHUuUeCKWe Cpe/iCTBa TpHeMa/riepeauu
yuebHOM MHGbOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJist Ttofiel C UHBaTJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a [UCLUIUIMHOW KOMIIeTeHLIUM TpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.

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

3/0POBbA

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

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPECTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bubl 0MIO/THUTENBHBIX OLJeHOYHbIX
CpejCTB

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

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSTE/IbHBIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[TpeumyIiiieCTBEHHO TTUCbMeHHast
IpoBepKa

C HapyluieHus MU
3peHus

CobeceioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBeHHO yCTHas IPOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OIOPHO-
JIBUraTebHOr0
anmnapara

PellieHre AMCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOThI, TUCHMEHHBIE
CaMOCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

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

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAIMM 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;
TIpeZioCTaB/IeHHe 3a/laHus C UCTI0/Ib30BaHUEM Cyp/0TiepeBo/ia.

CTyneHTaM C WHBAJIMIHOCTBIO YBe/IMUMBAETCs BpeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMEeHHO Ha Oymare;
HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT aCCUCTEHTa;
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- Tipe/icTaB/ieHre OTBETOB YCTHO.

I[Npouienypa orjeHUBAHUSI pe3y/IbTaTOB O0yueHHs MHBAWZAOB 10 JUCLMIUIMHE TPeAyCMaTprBaeT
nipefiocTaB/ieHre nHGopMalvy B (hopMax, aJaliTUPOBAaHHBIX K OTPAaHUUYEHUsIM WX 3[0POBbsI U BOCTIPUSITUS
MH(pOpMaLu:

Jins U1 ¢ HapyIIeHUsIMHM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOTI'0 JOKYMEHTa;

- B TIe4aTHOU (hopMe yBeTMUeHHBIM HIPU(TOM.

Jins MIy ¢ HapymIeHUsIMM CJTyXa:

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

- B TeuaTHoi (opme.

Jins M1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

[Tpu HeoOXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHUsT MO>KEeT TIPOBOJJUTHCST B HECKOJIBKO 3TarloB.
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

3a/lauM UCC/IeIOBAaHNH B 00/1aCTH (DOTOHUKU U
OMTOMH(OPMAaTHKU

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-2 CTIOCOOHOCTBIO OCYILECTB/SATh MOMCK, Jo/mkeH 3HaTh MeTO/bI TIOMCKA XpaHeHus,
XpaHeHHe, 00paboTKy U aHamu3 uHopMaLuK | 0O6pabOTKU U aHaM3 WHPOpMaLu 00
13 Pa3/IMYHBbIX UICTOYHUKOB U 0a3 JJaHHBIX, yPaBHEHHSIX C YaCTHBIMU MPOU3BOJHBIMU,
TIpe/ICTaB/ISThL ee B Tpebyemom opmare ¢ 3HaTh METO/Ibl MaTeMaTUUYeCKOTo aHa/ln3a
HCII0/Ib30BaHKeM MH(OPMAaILIMOHHBIX, T0CTaB/eHHON 3a/laud KCC/ieIOBaHU B
KOMITbIOTEPHBIX U CeTeBbIX TeXHOJIOTUM obsact HOTOHUKU U ONITOMH(POPMATHKH; ;
IMK-1 CIoCOOHOCTBIO K aHa/IM3y MOCTaB/IeHHOM JLOIDKEH yMETH MOJEMPOBATE PEANILHEIE (B

repByto ouepeab pu3nuecKre) mporecchl
Kak KpaeBble 3a/laud /i/Isl ypaBHEeHU B
YaCTHBIX MTPOU3BO/IHBIX B 00/1aCTH
(hOTOHHKM U ONTTOMHGOPMAaTHKY;
TIPOBO/IUTh aHa/IU3 MOCTaB/IeHHOMN 3a/jauun
JUIs1 OTIpe/iesIeHusT HarlpaB/ieHu st
WCCejoBaHU B 00/1acTl (POTOHUKH U
ONTOMH(OPMAaTHKWY;

[ o/rKeH BiasieTb MeTOaMu pelleHus
ypaBHEeHUI B UaCTHBIX TIPOU3BOJHBIX IS
TeopeTUUeCKUX U MPaKTUYeCKUX 3a/iad C
WCTI0/Ib30BaHNeM MH(OPMAI[MOHHBIX,
KOMITBbIOTEPHBIX U CeTeBbIX TeXHOJIOTHH;
MaTreMaThyeCKUMU U
9KCTiepUMeHTaTbHbIMU MeTO/IaM1 aHa/iu3a
T0CTaB/eHHON 3a/laud KCCieIOBaHU B
obsact HOTOHUKU U ONITOMH(OPMAaTHKH;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

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

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | O6naziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B Ipeaesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TIpOoLIeCChl, 00IIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Auana3’0HOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

MOBeIeHNe K
00CTOSATe/ILCTBAM B
peleHHH pobiem
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

Tabmuia 3 — Orarbl

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenuua OITK-2

OTIIK-2: cocoOHOCTBIO OCYIIeCTB/SATh MOUCK, XpaHeHHe, 00paboTKy ¥ aHaaM3 WHPOPMaLUK U3
Pa3/IMYHBIX MCTOUYHUKOB U 0a3 [JaHHBIX, MPEJCTaB/IsATh ee B TpeOyemom ¢opmare C HCIOIb30BaHUEM
WH(POPMAI[MOHHBIX, KOMITBIOTEPHBIX U CETEBbIX TEXHOIOTHH.

Ilnist bopMUpOBaHUsS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl (HOPMUPOBAHUS
KOMTIETEeHI[UH, TIpUMeHsieMble [/Is1 3TOrO BW/bI 3aHATHM U WCIO/Ib3yeMble CpeJCTBa OLIeHUBaHMUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OPMMPOBaHUsI KOMITeTEHIUY M UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUsI

uH(popMaLyu 06
ypaBHEHUSIX C YaCTHBIMHU
MIPOU3BOJHBIMH, 3HATh
MeTO/IbI MaTeMaTUUYeCKOTO
aHaJ/ii3a MoCcTaBaeHHON
3a/1auM UCC/IeIOBaHUM B
obsact HOTOHUKU U
onToMH(OPMaTUKH

¢bu3nuecKue) IpoIecchl
KaK KpaeBble 3a/1auu J/ist
ypaBHEHMH B YaCTHBIX
TTPOM3BOZHBIX B 00/1aCTH
(hOTOHUKY U
ONTOMH(OPMAaTHKH;

CocraB 3HaTb YmeTb Bnanets
CopepxaHue MeTO/Ibl TOWCKa XpaHeHusl, | MOJie/IUPOBaTh peasibHble ( | MeToJaMH pelleHUst
3TaroB 00paboTKH M aHa/n3 B [1IEPBYIO Ouepe/ib ypPaBHEHHH B YaCTHBIX

TPOU3BOJHBIX /IS
TeopeThuYeCKUX U
MpaKTUYeCKUX 3a/iay C
HCII0/Tb30BaHUEM
VH(GOpPMaI[MOHHBIX,
KOMIbIOTEPHBIX U CeTEBbIX
TeXHOJIOTUH

Bunpl 3aHATHI

* VIHTepakTUBHbIE
TIpaKTUUeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VHTepakTHUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

* UHTepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuu;

* CamocTosiTe/ibHast
pabora;

* lHTepaKkTHUBHBIE
MpaKTUYeCKHe 3aHsTHS;
* VHTepaKkTHBHBIE
nabopaTopHble 3aHATHUS;
* JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHSIX;
* KoHcriekT

* KoHrposnbHast pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* Pedepar;

* 3auert;

CaMOTIOJTOTOBKHY; CaMOTIOATOTOBKWY;
* Pedepar; * Pedepar;
* 3auerT; * 3auer;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabnurie 4.
Tabsuria 4 — TToka3aTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
O1inuHo * MeTo/bl TIOUCKA * MOJe/NvpyeT peajbHble | * YCIeLIHO TPUMeHseT
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(BBICOKHMI YPOBEHb)

XpaHeHus1, 00pabOTKH U
aHa/M3 UHGopMaluu 06
yPaBHEHUSIX C YaCTHBIMU
TIPOU3BOJHBIMH, 3HAET
METO/IbI
MaTeMaTHu4eCcKoro
aHasu3a MnocTaBleHHON
3a/lauM UCC/IeJOBaHUM B
006/1acTH (OTOHUKH U
ONTOMH(MOPMATHKWY;

(hr3uUecKye MpoLieCcChl
Kak KpaeBble 3a/lauu /s
ypaBHEHUH B YaCTHBIX
TIPOU3BOJHBIX B 00/1aCTH
(hOTOHUKU U
ONTOMH(OPMAaTHKHY;;

METOZIbI PellieHust
ypaBHeHUI B YaCTHBIX
TTPOU3BOAHBIX /IS
TeOopeTUUeCcKux 1
TPaKTHUUeCKUX 3a/jau C
KCIO/Ib30BaHUEM
MH(OpMaI[MOHHBIX,
KOMITbIOTEPHBIX U
CeTeBLIX TeXHOJ/IOTUH;

Xoportio (6a30BbIit

* aHanu3upyeT

* MoOJenvpyeT

¢ pemaet OTJe/IbHbIe

3a7ia4;

Kak KpaeBble 3a/lauul /151
yPaBHEeHHUM B YaCTHBIX
TIPOM3BOJHBIX B 00/1aCTH
(hOTOHUKU U
ONTOMH(OPMaTUKH;

YPOBeHb) uHpopmaLro 06 OTJle/IbHbIE pealbHbIe YPpaBHEHMUS B UaCTHBIX
YPaBHEHUSIX C YaCTHbIMU | (pr3nueckue MpoLecchbl TIPOW3BOAHBIX JI/Is
MIPOU3BOJHBIMH, 3HAeT Kak KpaeBble 3a/lauul i/l | TeOpeTUUeCcKUx U
MeTO/bl ypaBHEHUH B YaCTHBIX MpaKTUUeCKUX 3a/jau C
MaTreMaTHh4eCcKoro TIPOM3BOJHBIX B 00/1aCTH | KCIIO/b30BaHHEM
aHa/i13a MoCcTaB/IeHHOU (hOTOHUKU U MH(OpMaI[MOHHBIX,
3a/lauM MCC/IeIoBaHUM B | OMTOMH(OPMaTUKH; KOMITbFOTEPHBIX U
061acTH OTOHUKH U CeTeBbIX TEXHOJIOTHM;
ONTOMH(OPMAaTHKY;

YI0BNIETBOPUTE/IBH | * 3HAET METO/bI * MoOJenvpyeT * paboraet 1o obpa3iy;

0 (TIOpOroBeIi MaTeMaTHueCcKoro TPOCTeIIHe

YPOBEHb) aHau3a MpoCTEeNLLNX (ur3nyecKre TpoLeCChI

ONTOMH(pOPMATHKHU.

2.2 Komnerenpusa ITK-1
[TK-1: criocoGHOCTBIO K aHa/lin3y TIOCTAaBJIEHHOW 3ajlauy WCC/e[J0OBaHUM B 00/acT (DOTOHMKHU U

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILeCTBUTD Psifi 3TAoB. JTarbl pOpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIOJb3yeMble CPEeJCTBA OLIEHUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHMs KOMIIETEHLIMU U UCTIOb3yeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

U UCClie/IoBaHUM
TOCTaB/IEHHOM 3a/lauut
HcciieloBaHUi B 06actu
(hoTOHUKYU U
OrNTOUH(GOPMATHUKH

OTpe/ieIeHUs]
HarpaB/IeHUsS
WCCc/ejoBaHui B 00/1acTu
(hOTOHUKYU U
ONTOUH(OPMATHKH

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue TO/AXOAbI U METO/IbI TPOBOJUTh aHaTU3bI MaTeMaTuueCKUMU U
3TaroB MaTeMaTUUeCKOro aHa/iv3a |[I0CTaBJIeHHOMW 3a/lauM /1Sl | SKCIIePUMEHTaTbHbIMU

MeTO/laMU aHa/im3a
TOCTAaBJ/IEHHOM 3a/jaun
HccrieloBaHUM B 061acTu
(hoTOHUKYU U
ONTOUH(OPMATUKH

Bupp! 3aHaTHM

* lHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHS;
* NHTepakTyBHBIE
nabopaTopHbIe 3aHSTHS;
* NHTepakTyBHBIE
JIeKLINY;

* [IlpakTnueckue
3aHATHUS;

* llHTepakTUBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* VIHTepakTHBHBIE
nabopaTopHbIe 3aHATHUS;
* lHTepakTHBHBIE
JIEKLI1Y;

* IlpakTuueckue
3aHATUSA;

* lHTepakTUBHbIE
MPaKTUUYeCKHUe 3aHSATHS;
* lHTepakTHBHBIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;
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* JlaboparopHbie
3aHSTHS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* JlabopaTtopHble
3aHSITHS;

* Jlekuuuy;

* CamocrosiTe/ibHast
pabora;

Wcnons3yemsble
cpeacTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSIX;
* KoHcriekT

* KoHrposnbHast pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otyet no
naboparopHoii pabore;
* Pedepar;

* 3auert;

CaMOIIO/IrOTOBKY; CaMOIIOrOTOBKY;
* Pedepar; * Pedepar;
e 3auerT; * 3auer;
dopMmy/nMpoBKa IOKasaTesed M KPUTepPUeB OLeHMBAHWS [aHHOW KOMITeTeHL|MM IIpuBe/leHa B
Tabmuie 6.
Tabmuja 6 — IToka3aresu v KpUTepUK OLIeHUBAaHWSI KOMITeTEHL[MM Ha dTarax
CocraB 3HaThb Y™meTb Bnagets
OtmyHO * MareMaTH4eCKHMH U

(BBICOKMI YPOBEHb)

* TpUMeHseT
TBOpUECKU TIOAXO07, K
aHanu3y MoCTaB/IeHHOU
3a/lauM UCC/IeJOBaHUM B
00/1acTH (OTOHUKH U
ONTOMH(OPMAaTUKH. ;

* TIPOBOJUTH aHa/N3
MOCTAaB/IEHHOM 3a/jau 1
orpeie/isiTh HarpaB/ieHuUsI
WCC/eZioBaHUl B 00/1acTu
(hOTOHUKM U
ONMTOUH(OPMATHKHU. ;

9KCITePUMEHTaTbHBIMU
MeTo/laMH aHa/lri3a u
pelleH st TT0CTaB/IeHHOM
3a/1auM B 00/1aCTH
(hoToOHUKY U
ONTOMH(OPMATUKHU. ;

Xopotiio (6a30BbIii

¢ METO/ibl aHa/Ih3a

* OIpefessaTh

¢ 3KCIIepUMeHTa/IbHBIMHU

YPOBEHb) TI0CTaB/IEHHOM 3a/1aul U HaripaBJIeHUs MeTo/ZlaMU aHa/In3a
11eJId MCC/ie/JOBaHUM B WCCIe[JOBaHUI B 00/1aCTH | TIOCTAB/IEHHOM 3a/jauu
00/1acTH OTOHUKH U (hOTOHUKY U HcceoBaHuM B 06acTu
ONTOMH(OPMAaTUKH ; ONTOMH(OPMaTUKH; (oToHMKHU U
ONTOMH(OPMAaTUKWY;
YIOBNIETBOPUTE/IBH | o MEeTO/bI aHa/In3a * TIPOBOJUWTH * aHa/IM3upyeT
0 (1IOporoBeIi MOCTAaB/IEHHOM 3a/jaud U | 3KCIlepuMeHTa/lbHble KOHKPEeTHYO
YPOBEHb) L[e/T1 UCCIe[JOBaHUM ; WCC/IeIOBAHUS B 00/1aCTU | TIOCTaB/IEHHYIO 3a7iauy;
(hOTOHUKU U
ONTOMH(OPMaTUKH;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHBbIE 3aJaHUA
Ilis peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

— @usnueckass WHTepIipeTaLusi pelleHUs.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— AKycTuueckasi UHTeprpeTalys. ['paH1uHble YCI0BUS AJIs1 aKyCTUUeCKUX BOsH 2. Judpakiys
TIJIOCKOM aKyCTHUeCKOH BOJTHBI Ha 11ape. 3. O0beMHbIi TToTeHI[Hal, ero CBoicTBa 4. BUabl MHTerpaTbHBIX
npeoOpa3oBanuii. VIHTerpasbHOe TmpeoOpa3oBaHue KakK pa3/ioykeHHWe (YHKIMKA B HEKOTODPBIM CITeKTp
KOMITOHeHT. 5. Pu3nueckas UHTepripeTaLys pelleHus. [Iposisienre NpyUHLIKAIIEA CyIIepIIO3ULIMUA

3.2 Tembl pedepaToB

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

[IposiB/ieHrie mipuUHLMIIA Cyneprnosviuu  Buzpl

WHTerpasbHbIX TpeoOpa3oBaHuii. VIHTerpanbHOe Tipeobpa3oBaHMe KakK pa3/iokeHWe GYHKLIUU B
HEKOTOPBIM CIeKTP KOMIOHEHT AKyCTHYecKas MHTeprpeTalus. [paHUuUHble YCIOBUS [/1s1 aKyCTUUYeCKUX
BOJTH. [Indpakijusi Ma0CKoi aKyCTHUeCcKoU BO/IHBI Ha I1ape. O6beMHbIH MOTeHI[|all, ero CBONCTBA
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3.3 Tembl 0IPOCOB Ha 3aHATHUAX

— BeoiBog ypaBHeHuii. [TocTaHOBKa KpaeBbIX 3a/lau. YpaBHEHHUs TETJIONIPOBOAHOCTH U Kojie0aHU
B OrpaHuueHHOW o6sacTu (OAHOpPOJHBIE TPAHWYHbIE YCJIOBUS). YpaBHeHHUs TeIJIONIPOBOJHOCTH W
KosiebaHW B OorpaHuuyeHHOW oOnact  (HeOOHOPOAHbIE TpaHUYHbIe YCIOBHUS)  YpaBHEHHe
TEeTUIONPOBOJHOCTH Ha OeCKOHEeYHOU MpsiMOi, B HEOIPaHWUEeHHOM IIPOCTPAHCTBe, Ha TMOIy0eCKOHEeUHOM
npsamou 3agaua lItypma-JInyBuinns (oTpe3okK, NpsIMOYTObHUK, Mapaslenenuries;) Beruncienue kBagpara
HOpMbI. 3aziaua LlITypma-JIuyBunis (Kpyr, CeKTop, Komblj0). YpaBHeHUe Jlariaca B IMpsSIMOYTOJbHUKE U
rnapasuiesnenurese YpaBHeHue Jlariaca B Kpyre, BHe Kpyra, B KO/blie, B CeKTOpe YpaBHeHue Jlariaca B
LWIMH/PE U ero 4acTsax

3.4 TeMbI KOHTPO/IbHBIX padoT
— TlpocTpaHCTBeHHbIE COTUTOHBI B KEPPOBCKOW CpeZie C HaChIlleHUeM HeJTMHEMHOCTH
— UYucneHHbIN MeTOJ pelleHusl YpaBHEHMs TelJIONPOBOAHOCTH Ha OCHOBE HeSIBHOWM Pa3HOCTHOM
cxembl (KpaHka-HukosncoHa)
— UwucneHHsld MeTO[, pellieHus 3azaur upuxie a5 ypaBHeHus Jlariaca

3.5 TemblI 1a00paToOpHBIX padoT
— UYucneHHbIN MeTOZ pelleHusl YpaBHeHMSs TelJIONPOBOAHOCTH Ha OCHOBE HeSIBHOW Pa3HOCTHOM
cxembl (Kpanka-HukoncoHa)
— UYucsieHHbIN MeTO[, pellieHUsi TUNepOoIMYeckoro ypaBHeHHsI Ha OCHOBe $IBHOW pa3HOCTHOU
CXeMBbl
— UucneHHsld MeTO/, pellieHus 3azaun upuxie a5 ypaBHeHus Jlaraca
— IlpocTpaHcTBEHHbIE COTMTOHBI B KEPPOBCKOMW Cpejie C HacChIllleHHeM HeJIMHeHHOCTH

3.6 3auér

— 1. OcHoBHBIe CBefleHMs]T 00 ypaBHEHMSIX C UaCTHbBIMM TpousBogHbiMu (YUII) 2.
MogenvpoBaHue Gpu3nyeCcKyX TMPOLeCCOB YPaBHEHUSIMU B UaCTHBIX MPOM3BOAHLIX. 3. Knaccudukaiys u
TipUBe/leHre K KaHOHWYecKoMy BUAY JuHeiHbix YUII BrOoporo mopsiika. 4. Pemenuve YUII meTtomom
pa3zgenenusi niepemeHHbIX (MeTon Dypwe). 5. CoOCTBeHHble 3HaueHUsT M COOCTBeHHblE (GYHKLWH. 6.
3agaua LItypma- JInyBuins 7. Metog uHTerpasbHbIX Tipeobpa3oBanuil. 8. TloHSTHE HWHTerpasbHOTO
npeobpa3zoBanus. 9. YwucneHHble W TNpUOMMKeHHbIe MeToAbl pemieHus YUIL. 10. YpaBHeHus
TU/IPOJIMHAMUKH: YpaBHEHHe [IBI)KeHUs KUAKOCTH, YpaBHeHHe Hepa3pbIBHOCTH, YPaBHEHHE COCTOSTHUSL.
11. MaremaTuueckoe MOZe/JUpPOBaHUEe 3/IeKTpUUeCKHMx mpoueccoB. 12. HenvHeliHble BOJTHOBbIE
ypaBHeHus1. 13. JIuHeliHble ogHopoaHble ['Y. 14. CamocornpsbkeHHoe ypaBHeHue LlITypma-JInyBums. 15.
WuTerpanbHoe TipeoOpa3oBaHWe KakK pa3/iokeHWe (YHKIMM B HEKOTOPBIA CIEKTP KOMITOHEHT. 16.
WuTerpanbHOe mpeoOpa3oBaHKe — MyTh K YMEHbILIEHUIO UKC/ia He3aBUCUMBIX NepeMeHHbIX B YUII. 17.
CpaBHeHMe aHAJUTUYECKUX pellIeHWd C UWCAeHHbIMU pelleHusiMUA. [IOHSTUSI aHa/IMTUUeCKOTO U
yncieHHOro peieHuid. 18. BoiBoj ypaBHeHudt akyctuku. 19. [puniun TroiireHca. 20. Judpakuus
IJIOCKOU aKyCTHYeCKOM BO/HBI Ha Lape.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepHuaIbl:
— MeTOofWYeCKHWe MaTepuasbl, OMNpejessioye TpOLeypbl OLIEHMBAaHUS 3HAaHWW, YMEeHHH,
HAaBBIKOB Y (W) ONbITa JeATeJbHOCTH, XapaKTepU3YIOIUX 3Tarnbl (OP-MUPOBaHUS KOMITETEHLVH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas iMTEeparypa

1. KoHcnekr niekiuii no Bbiciiei Mmatemarvke : B 2 u. / 1. T. [TucemenHsiid. - M. : Aiipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : TpuaLarh 08Tk AeKLUM. - 5-e u3z. - M. : Auipuc-IIpecc, 2007.
- 251, [5] c. : m., Tabmn. - ISBN 978-5-8112-2315-2 (Hamuuue B 6ubimoreke TYCYP - 60 3k3.)

2. Metogpl Marematuyecko ¢(u3vku: YueOHoe TmocoOue TIpeAHa3HAUeHO [jis CTY[eHTOB
¢akynbreTa auctanuoHHoro obyuenuss TYCYPa / I'punsie 0. B., YmakoB B. M., Munskos JI. JI.,
Tumuenko C. B. - 2012, 148 c. [DOnektpoHHbii pecypc] - Pexum jocryna:
http://edu.tusur.ru/publications/3379, cBOGOJHBIT.
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. Marematnueckue Metofbl Gu3uKU. V30paHHBIe BOMpOCHl : YueOHUK s By3oB / E. A.
KpacHornesues. - HoBocrbupck : HI'TY, 2003. - 242 ¢ (Hanuuue B 6ubmoteke TYCYP - 50 3k3.)

2. Beicimas maremarvka III. dyHKUHMKW KOMILIEKCHOTO TepeMeHHOro. Pszbl. VHTerpasbHble
npeobpa3oBanus: YueOHoe mocobue / MarasunnukoB JI. M. - 2012, 206 c. [DnekTpoHHBIM pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/2258, cBo60oAHBIH.

3. Kypc marematnueckort pusvku : YueOHUK 7151 By30B / C. I MUX/IMH. - 2-€ U3/l., CTEPEOTHII. -
CII6. : JIanb, 2002. - 376 c. : moptp. - (YuebHuku s By30B. CrieljuanbHast dTepartypa). - bubmuorp.: c.
569-575. - ISBN 5-8114-0468-9 : (Hamuuue B bubmroreke TYCYP - 5 3k3.)

4.3. Obsi3aTesibHBIE Y4eOHO-MeToAHYeCKHe T0Co0us

1. Metoabl MaTeMaTUuyeCKoi (Gpu3muku : PyKOBOACTBO K OpraHM3alLii CaMOCTOSITe/TbHOM paboThI
A crypeHToB crieyuanpHocTd 210106 "IlpomsbiiieHHas snekrpoHuka" / FO. B. I'punses, JI. JL
MuHbkOB ; PefiepabHOe areHTCTBO 10 00pa3oBaHU0, TOMCKUI roCyAapCTBeHHbI YHUBEPCUTET CUCTEM
yrpaB/ieHus] U paiio3/71eKTPOHMKY, Kadepa npomsbliieHHON 31eKTpoHuKu. - Tomck : TYCYP, 2007. -
116 c. : (Hammuue B 6ubmoteke TYCYP - 94 3k3.)

2. Metoapl Marematuueckoi (u3vku: MeTosuueckue yKasaHUs K NPAKTUYECKUM 3aHATHSM /
leviko II. II. - 2012, 31 ¢  [OnektpoHHwli  pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2351, cBoOOAHBI.

3. PellleHue ypaBHEHHU B UaCTHBIX TPOM3BOJAHBIX T'MIIEPOOIMYECKOrO THMA: MeToauueckre
yKasaHus K aboparopHoii pabore / I'efiko I1. IT. - 2012. 15 c. [SnekTpoHHBIH pecypc] - Pexxum pocTtymna:
http://edu.tusur.ru/publications/2346, cBOOOHBII.

4. MogenpoBaHue napabonMuecknx ypaBHEHWH B YaCTHBIX TPOM3BOJHBIX IO cxeme KpaHka—
Hukosicona: MeTtoauueckye yka3aHus K jlabopatopHoi pabore / Teiiko IT. I1. - 2012. 14 c. [D/1eKTpOHHBIH
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2347, cBo6oaHBI#.

5. Pemenue guddepeHanbHbIX ypaBHEHUH 3/I/IMIITUYECKOTO THMNA: MeToguuecKue yKa3aHUs K
naboparopHoii pabore / Teiiko II. II. - 2012. 12 c. [DnekTpoHHsIi pecypc] - Pexxum poctyma:
http://edu.tusur.ru/publications/2348, cBOOOHBII.

6. IIpocTpaHCTBeHHbIe COJIMTOHbI B KEepPPOBCKOM Cpefle C HacblllleHUeM HeIUHeHHOCTH:
MeToauueckre yka3aHus K jlabopatopHoi pabore / MarasuHHHMKOB A. JI. - 2012. 21 c. [D1eKTpOHHbIH
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2350, cBo60AHBI#.

7. Metoabl MareMaTUueCKOW (U3MKuA: MeToAuueckue yKa3aHWsS K MPaKTUYECKUM 3aHSITUAM /
leiiko II. II. - 2012. 31 ¢ [OnekrpoHHeli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2351, cBOOOHBII.

4.4. ba3bl JaHHbIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. Obpa3oBare/ibHBIN TIOPTA YHUBEPCUTETa, OUOIMOTEKAa YHUBEPCUTETA
2. http://ru.wikipedia.org - CBoOozHast SHI[UK/IOTIequs « BUKUTIeaus».
3. [TouckoBsie cuctembl Google, Yandex, Rambler u zp.
4. NurepHeT-o603perarenb Mozilla Firefox (wmu Internet Explorer, wiu zap.)
5. Microsoft Office, Adobe Acrobat Reader st uTeHust 371€KTPOHHBIX TTOCOOMIA

Wb
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