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

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

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeTopabl MaTeMaTHUYeCcKON pu3nku

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
[Tpodune: @oTOHMKA He/IMHEeHHbIX, BOTHOBOJHbIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2015 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 3 3.E

3aueT: 3 cemeCTp

Tomck 2016
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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 /Il YypaBHEHU B UaCTHBIX MPOU3BOJHBIX.;

2. Mecro pucuuninssl B crpykrype OITIOII
HOucturiuHa  «MeToabl  Matemaruueckod  ¢usuku» (Bl.  Jucuurnusbl  (Mogynu)) Bl1.
Oucuurivzel (Moy ) ipode CCHOHATBHOTO LUK/IA 00s13aTe/IbHBIX TUCLIATIIVH.
[TpefiiecTByIOUMMH  AUCLIATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
cepyrone AUCcHUIUIMHbL: MaremaTtrka, dusuka.
[MocnenyoMy AUCHUTIIMHAMU SIBSIOTCS: KoMMbIOTEpHOE MO/ieTMpOBaHue U TIPOeKTHPOBaHUS
iprbopoB GhOoTOHUKH, PH3KueCcKre 0CHOBBI KBAHTOBOW 1 ONITHUYECKOM 3/IEKTPOHHUKA.

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
OO0r11ast TPYJ0EMKOCTD AUCIMTUIMHBI COCTAB/ISIET 3 3aUeTHBIX €IMHUIIBI U TIPe/ICTaB/IeHa B TabuIe

%alénnua 4.1 — Tpy#0eMKOCTb JUCLUTLIAHBI
Ne Bugpl yueOHOM fieTeTbHOCTH 3 cemecTp Bcero EyHunib

1 Jlekuyu 24 24 4yacoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 | JlaboparopHble 3aHSTHS 16 16 4acoB
4 Bcero ayquTOpHbIX 3aHATUI 58 58 4yacoB
5 W3 HUX B UHTepaKTUBHOU (opme 50 50 4yacoB
6 CamocrosiTesibHasi paboTa 50 50 4acoB
7 Bcero (6e3 3x3ameHa) 108 108 4yacoB
8 OO0111ast TPYZJ0EMKOCTh 108 108 4yacoB
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3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH

Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zenbl AUCLMIVIMHEBI U BUJbI 3aHSATUN

= | & | §
z 8 S
—~ <]
| 2 % 2% ZE
~ o @ g o9 = =
= S = = o 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ S5
= | 2 g8 5 gg BE
c | & 5 ®B8 g§¢
< (=] =
£ 2
O
1 |OcHoBHBIE CBefieHUs 00 ypaBHEHUSIX C 4 2 0 2 8 OIIK-2, TTK-1
YaCTHBIMU NPOM3BOAHBIMU (YUIT)
2 |MogenvpoBaHue Gr3nUeCcKUX 2 6 4 9 21 | OIIK-2, IIK-1
TMPOLIeCCOB YPaBHEHUsIMU B YaCTHBIX
TPOU3BO/IHBIX.
3 |Knaccudukaiys v ripuBejieHre K 2 0 4 5 11 | OIIK-2, ITK-1
KaHOHWUeCKOMY BUAY MUHelHbIx YUIT
BTOPOTO TOpsi/IKa.
4 | Pewenune YUII meToznoM pasgeneHus 2 0 0 1 3 OIlK-2, TIK-1
riepeMeHHbIX (MeTo; Pyphbe).
5 | CobcTBeHHbIe 3HAUCHUA U COOCTBEHHbIe 2 4 0 7 13 | OIIK-2, TIK-1
¢byskumu. 3agava Ltypma-JInyBunns
6 | YucneHHble U MPUOIMKeHHBIE METO/bI 2 0 0 1 3 OIIK-2, TTK-1
petenus YUII.
7 | YpaBHeHUs TUAPOAUHAMUKH: 2 0 0 5 7 OIIK-2, TTK-1
ypaBHEHMEe JBVKEHUS KUJKOCTH,
ypaBHeHUe Hepa3pbIBHOCTH, ypaBHEHHE
COCTOSIHUSL.
8 |MeTto/ vHTerpaabHbIX 2 0 0 1 3 OIIK-2, TTK-1
nipeobpa3oBanuil. [ToHsATHE
WHTerpaabHOro rpeobpa3oBaHusl.
9 |Maremarrueckoe MO/ eIMpOBaHye 2 6 4 13 25 | OIIK-2, ITK-1
3/IeKTpUAUe CKUX MPOLeCCOB.
10 | HenuHeliHble BO/THOBbIE yYPaBHEHUSI. 4 0 4 6 14 | OIIK-2, [IK-1
Utoro 24 18 16 50 108
5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)
T <]
= Z S
S B2
=
HasaHus paszenon CopeprkaHve pas/iesioB JUCLUTLIMHBI 110 = 5 %
JIEKLIUSIM g g g
S g =
=Y Qg
= S
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3 cemecCTp

1 OcHOBHBbIe CBeJieHUs 00
YPaBHEHHUSIX C YaCTHBIMHU
nipou3BoaHbIMU (YUIT)

Ornpepenenvie YUII. [Topsigok
ypaBHeHUst. OCOOeHHOCTH pellleHust
YUII. [ToHsiTHe 0 MOMHOW U HeTIOIHOM
CUCTeMe ypaBHEHU B YaCTHBIX
MPOU3BOJHBIX. JIMHelHbIe U
KBa3WIMHelHble ypaBHeHus1. [ToHsaTHe o
KpaeBbIX 3a/jlauax MaTemMaThueCKon
¢un3vku. OCHOBHbIE ypaBHEHHS
MaTeMaTuyeckoi hU3UKU.

Htoro

OIIK-2,
IIK-1

2 MogenvipoBanve (py3nyeCcKux
MIPOLIeCCOB YPaBHEHHUSIMU B UaCTHBIX
TMPOV3BOJHBIX.

3aKoHBI COXpaHeHUs KaK 0CHOBa
MO/IeJIbHOTO ONMCaHuUs1 (p1U31YeCcKoro
riporiecca. BbiBog ogHOMepHOI
MareMaThu4eCcKou MoJe/u
TeIUIONPOBOJHOCTU Ha OCHOBE 3aKOHA
COXpaHeHHs SHepruu U 3akoHa dypee.
[NonsTHE 06 aKCMOMaTHYeCKOM MeTojie
MogenpoBaHusi. Heo6xoqumocTsb
rpaHiyHbIX ycioBul (I'Y) v HauanbHBIX
ycnosuii (HY). YpaBHeHue
TeIIONIPOBOJHOCTH IIPU yUeTe
Pa3/IMYHBIX JOMOTHUTE/IBHBIX (PAKTOPOB.

HToro

OTIK-2,
MK-1

3 Knaccudukaius u npuBeieHre K
KaHOHWUEeCKOMY BUJY JTMHEMHBIX
YUII BTOpoOro nopszjka.

I'mnepbomiueckue, napabosMueckye u
9JUTATITUUeCKHe YPaBHEHUS U
COOTBETCTBHE UX THUTaM (hr3rueCKUX
3agau. [IpuBesieHre K KAHOHHYE CKOMY
BU/ly YpaBHEHUH rUIepOoInyecKoro
tumna. MeTo/ XapakTepuCTUK.
[TpuBeeHre K KAHOHUYECKOMY BHUY
ypaBHeHUI TTapabosiiyecKoro THIIa.
[TpuBeeHye SMUIITHUECKUX YPaBHEHUH
K KaHOHMUYecKol opme. Knaccudukaiys
Y KaHOHHYeCKre (pOpMbI JTMHEeHHBIX
ypaBHeHUH 2-T0 MopsiAKa JJisi N
He3aBHCHMBIX TlepeMeHHbIX.

Htoro

OIIK-2,
IIK-1

4 Pemenue YUIT meTomom
pas/iesieHus mepeMeHHbIX (MeTOZ,
Dypee).

Jlunetlinble ogHOpoHBIe ['Y. Anroputm
pasjesieHus nepeMeHHbIX. YueT
IPaHUYHbIX U Haua/bHbIX YCIOBUH.
CBOMCTBO OPTOrOHA/ILHOCTH [JISI
cUCTeMbl QYHKLIMNA. AHa/INU3 pelleHus
YUII meTozoM paspesieHus IepeMeHHbIX.
[Tpeobpa3oBaHue 3azauu C
HeozHOpoAHBIMU [Y B 3aauy ¢
oZHopozaHbIMU ['Y. 3agaua
TeIUIONPOBOJHOCTH C IIPOU3BOAHOM B I'Y.

HToro

OTIK-2,
TMK-1

5 CoOCTBeHHbIe 3HaUeHUs U

CamocorpspkeHHoe ypaBHeHue [IITypma-

OIIK-2,
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cobcTBeHHbIe QyHKIMH. 3a/a4a
[HItypma-JInyBusis

JInyBunns. CorictBa 3agauu LlITypma-
JInyBusis. TUnbl KpaeBbIX YCIOBUU.
Hexkotopsle BaxkHble 3asauu LITypma-
JInyBuIs, K KOTOPBIM CBOAUTCS
peleHye ¢pU3NYeCKUX 3a/iad. PelieHne
HEOJHOPOJHOI0 ypaBHeHsI MeTO0M
pasoKeH!st 10 COOCTBEHHBIM
GbyHKLMSIM. AITOPUTM DeLleHus U ero
peanu3zaiys. PusrueckKas
VIHTepIIpeTalus pelleHus.

HToro

ITK-1

6 UuceHHbie U IpUO/IMKeHHbIe
MeTozpb! peleHus YUIL.

CpaBHeHMe aHa/IUTUUECKUX pellieHul C
YMCJIeHHbIMU pellieHUusIMU. [ToHaTHA
aHaIMTUYeCKOTO U YMCIEHHOTO pelleHU.
[Ipenmy1iieCTBa UUC/I€HHBIX PeLIeHUM.
[TpenMyiiiecTBa YMC/IEHHBIX pellleHuH.
3azaua ¥ pyuMep napameTpuueCcKon
naeHTU(dUKalMK. MeTos KOHEeUHbIX
pasHocTell. KoHeuHO-pa3HOCTHBIe
arnirpokcuManuu. [1paBas, yieBasi 1
LieHTpaJsibHasi pa3sHOCTHbIE TIPOU3BOJHbIE.
Pemienue 3amaun Jupuxie MeTogomM
KOHEUHBIX pa3HOCTel. AJITOPUTM
YMCJIEHHOTO pelleHus 3ajauu Jupuxiie.
MarpuuHast (hopma 3arucu perieHust
3a7iaur [rpuxse. 3ameHa NpOU3BO/HBIX,
BXOJALIUX B 'Y, pa3sHOCTHBIMU
arrpoKCAMAaLMsIMU MDY PeLlieHuH 3a/1auu
HelimaHa.

HNToro

OTIK-2,
TMK-1

7 YpaBHeHUsl TU/POJAUHAMUKU:
ypaBHeHVe [BWKEHUS KUJKOCTH,
ypaBHeHUe Hepa3pbIBHOCTH,
ypaBHeHUe COCTOSIHUS.

BbIBOg, ypaBHEHUM akyCcTHKU. BonHoBoe
ypaBHeHue. ®opmyna Kupxroda.
[Mpunuun MNoiirenca. AKyctrueckas
VHTeprpeTanysi, I paHUuHble yCI10BUsS
JJ151 aKyCTUYeCKUX BOJIH. YpaBHeHVe
I'enpmrosbija. ITocTaHoOBKa 3a1au
JU(pakKLMy aKyCTUUeCKHX BOJIH.
Peiienue ypaBHeHus 'esibmrosblia B
cepryeckux KoopvHarax. [Iudpaxius
TMJI0CKOM aKyCTHYeCKOM BOJHbBI Ha 111ape.
YpaBHeHus1 TeOpUM YIIPYTOCTH.
YpaBHeHUs! yNIpyTryx KonebaHuil.

HToro

OITK-2,
TIK-1

8 Metoj, vHTerpaabHbIX
ripeoOpa3oBanuii. [ToHsATHE
MHTEeTPaIbHOTO MpeoOpa3oBaHusl.

Slnpo npeobpa3oBanus. iHTETpasbHOE
ripeobpa3oBaHue — MyTh K YMeHBIIIeHHIO
YMC/la He3aBUCHMBIX IlePEMEHHBIX B
YUII. Cxema ajiropdT™a peLleHus 3a1auu
MeTOZ,OM UHTerpaJIbHbIX
nipeobpa3oBanmii. [Ipsimoe u obparHoe
nipeoOpa3oBaHue. B/pl MHTETpabHBIX
nipeobpa3oBanuii. IHTerpansHoe
npeoOpa3oBaHye Kak pa3oyKeHre

OIIK-2,
[TK-1
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(GYHKLMM B HEKOTOPBIH CITEKTP
KOMIMOHeHT. [IpriMepsbI CrieKTpoB
MepuoArYeCKUX U HellepuoAnue CKUX
¢yHkwmi. [Tpeobpa3zoBanue Oypbe 1 ero
npumMeHenue ajis peinenuss YUII. dypoe-
o6pa3 (yHKIMY U ero CBONCTBa
(ucxopHast QyHKLUSI-pe3y/ibTar
obpaTHoro rnpeobpa3oBaHus,
JIMHEeNHOCThb, 3aMeHa

I depeHIIMPOBaHUST YMHO)KEHUEM,
cBepTKa). Perienue 3azaun Koim (Ha
rpYMepe ypaBHeHHsI TeI/I0NPOBOJHOCTH)
MeTozioM Tipeobpa3oBanust Pypre.
ANTOpPUTM pellIeHus U ero peanr3arusi.
Ananu3s perenus, pyHkius I'pyuHa
(pynK1MS McTOUHMKA). PU3NUecKas
VHTepripeTalus pelienus. [IposiBneHue
TIPUHLMIIA CYTIePIIO3ULMU. YCIOBUS
TIPUMEHUMOCTH Tpeobpa3oBanusi Dypbe
u npeobpa3oBanus Jlarnaca g YUIT.

Nroro 2
9 MaremaTruecKoe MOJenMpoBaHre | YpaBHeHHs MakcBesia. YpaBHeHUs 2 OIlIK-2,
3JIeKTPUYeCKUX ITPOL|eCCOB. 371eKTpoCcTaTUKU. OOBEeMHBIN MTOTeHLHaJ, ITK-1

ero CBOICTBA. JeKTpOCTaTHuecKast
WHTepIIpeTarys 00beMHOr0 MOTeHIana.
dusnueckasi MIHTepIIpeTaLysi 0CHOBHbBIX
I'PaHUUHBIX YC/IOBUM B 3/IEKTPOCTATHKe.
CBefieHrie BHYTPeHHeM 1 BHeLlIHel 3a/jau
[vipuxsie, BHyTpeHHeM U BHEIIHeM 3a/au
HeiimaHa K UHTerpasbHbIM ypaBHEHUSIM.
VccnenoBaHre OCHOBHBIX KpaeBbIX 3a/jau
[J1s1 ypaBHeHus1 Jlaniaca ¢ oMolIibio
WHTeTpabHbIX ypaBHeHNH. O6001ieHHbIe
byHKUMY U UX cBoMcTBa. CUHTY/ISIDHBIE
0000111eHHBIE (DYHKIUH, Je/TbTa-QyHKIUSI
[upaka. ®yHamMeHTabHbIe pelleHUs
[l ypaBHEHUM MaTeMaTrhyeCKOu
¢u3uku. Metop, pyHkimu ['puHa.
[Toctpoenue ¢yHkimii ['puHa.

Ntoro
10 HenuHeliHble BOTHOBBIE YpasHenuve Kopresera-ze ®pusa. 4 OIIK-2,
ypaBHeHUs. ComuToHbI. BO/THOBBIE ypaBHeHUs /11 [IK-1

3/1IeKTPOMarHUTHOro mnovist. Ilnockue
pellieHus1 ypaBHeHUI MakcBeiina.
KpaeBsle 3aauu gudpakiyu st
3/1eKTPOMarHUTHBIX BOJIH.

HToro 4

Wtoro 3a cemecTp 24

5.3. Pazensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
U o0ecrieuBaeMbIMH (MOC/IEAYOIAMHE) AUCIUIUTMHAMH
Paszenbl JUCLIMIUIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TIpeAbIYLUMU) U
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obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsnuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITMHADHbIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIAHBI, [T KOTOPBIX HEOOX0JUMO H3yUeHre
HaumeHoBaHue 6 6
No obecrieunBarOMX U 00ecrieynBaeMbIX JUCLIUTIIUH
JUCLIATIVH
1 2 3 4 5 6 7 8 9 10
[IpepecTByromMe AUCLUTIUHBI

1 | MaremaTtuka + + + + + + + + + +
2 | ®us3ukKa + + + + + +

[Tocnepyroiye AUCLUITIMHBL

1 | KomribroTepHoe
MO/le/IMpOBaHue U

+ + + + + + +
MPOEKTUPOBAHUS
nipu6opoB (HOTOHUKU
2 | ®u3nyecKrie 0CHOBBI
KBAHTOBOH U OTITUYECKOU + + + + + + + +

5/IeKTPOHHKA

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMBbIX MMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIATUIMHBI, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTIJIHBI
Bupp! 3aHaTHI
= - =
= =~ o
E E ©
= = = )
= T T o
= ] &, -
as o) )
= = &
(o] =g S ) -2
= < & T o
= o o o3 =
S = & e &
N = e )
= aQ 3
[ o o
© O o
=) = 3
= S
OIIK-2 + + + +
IK-1 + + + +

6. lnTepakTBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHUs
TexXHONMOTUM WHTEPAKTUBHOTO OOyueHUsi MpU pa3HbiXx (opMax 3aHATHUM B Yacax IPUBE/IEHbI B

Tabmumie 6.1
Tabmuia 6.1 — TexHO/IOrMM UHTEPAKTUBHOTO 00yUeHHsl MPY Pa3HbIX (popMax 3aHSATHI B uacax
NHTtepakT
VHTepakTHBHbIE NHuTrepakTyBHbIE
MeTobl VIBHbIE Bcero
TIpaKTUYeCKUe 3aHATUsS | JIabopaTopHbIe 3aHATHS
JIeKLUU
Pabota B KoMaHJe 12 12
PellieHne cUTyalMOHHBIX 18 18
3a/a4
[Ipe3eHTaLmu ¢ 20 20
VICII0/Ib30BaHNEM
C/1alioB € 06CyXaeHremM
Ntoro 18 12 20 50
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7. JTaGopaTopHBIA MPAKTHKYM
Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabsmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z 5
= 2 &
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT 2 =5
= | S
2 o' O
= S
3 cemecTp
2 MoaenvupoBaHue (pu3nueCKuX Yuc/ieHHbIN MeTO/], pellieH!s ypaBHeHUsI 4 OIlIK-2,
TMPOLIeCCOB YPaBHEHUSIMU B YaCTHBIX | TETIJIONPOBOJHOCTH HAa OCHOBE HESIBHOM [TIK-1
TIPOU3BO/IHBIX. pasHocTHOM cxembl (Kpanka-HukoncoHa)
Ntoro
3 Knaccudukaiiys u rpyuBejieHre K Yuc/ieHHbIN MeTO/, pellleHus OI1K-2,
KaHOHUYEeCKOMY BUIY JTMHEMHBIX rurnepboTMUeCcKoro YpaBHeHHsI Ha OCHOBE [TK-1
YUII BTOporo rnopsijika. SIBHOM pa3HOCTHOM CXeMbl
Nroro
9 Maremaruyeckoe MogenvpoBanve | UnciieHHbIM METOZ, pellleHrs 3a/jauu OIIK-2,
3/7IeKTPUYe CKHUX MPOLIEeCCOB. Hupuxne ans ypaBHeHus Jlaruiaca IK-1
Ntoro
10 HenvHeliHble BOTHOBbIE IIpocTpaHCTBEHHBIE COJTUTOHBI B OI1K-2,
ypaBHEeHUS. KepPOBCKOM Cpejie C HacChIllleHueM [TK-1
HeJTMHEeMHOCTH
Ntoro 4
Wroro 3a cemecTp 16
8. IIpakTHuecKue 3aHATUSA
Copiep>kaHye MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre pakKTUYeCKUX paboT
g g =
B L
S = =
= s 8
Hassanus paszesnos CopeprkaHre MpaKTUUYeCKUX 3aHSATUN § o = GE
=
S8 g =
2 o' O
= S
3 cemecCTp
1 OcHoBHbIe cBesieHVsT 00 BriBog, ypaBHeHu. [TocTaHOBKa KpaeBbIX 2 OIIK-2,
ypaBHEHUSIX C YaCTHBIMU 3ajau. IK-1
npou3BofHbIMU (YUIT) Vtoro 2
2 MogenvipoBaHre ¢hur3nueCcKux YpaBHeHUs TeIrIoNpOBOAHOCTH U 2 OIIK-2,
TIPOIIECCOB YPAaBHEHMSIMHU B UAaCTHBIX | KOJIeOAHUH B OrpaHUUEHHOM 00/1acTH [TK-1
TPOU3BO/IHBIX. (omHOpOAHBbIE TPAHUUHBIE YCIOBUS).
YpaBHeHus TerI0NpOBOAHOCTH U 2
KosebaHui B orpaHUYeHHOW 06/1acTH
(HeogHOpO/IHbIE TPAaHUYHBIE YCIOBUS)
YpaBHeHMe TerIorpoBOAHOCTHU Ha 2

0eCKOHEeUHOM MPSIMOM, B
HeorpaHUuUeHHOM TPOCTpPaHCTBe, Ha
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1o/1y0e CKOHEUHOM TPSIMOi
Nroro 6
5 CobcTBeHHbIe 3HAUEHUS U 3apaua IItypma-JInyBusns (OTpe3oK, OIIK-2,
cobcTBeHHbIe QYHKLMH. 3a/jaua MPSIMOYTO/IbHUK, Mapasliesenuies) [TK-1
IHTypma-JTayBuns Beluncienue KBajgpara HOpMbL. 3ajada 2
[Itypma-JInyBunns (Kpyr, CEKTOp,
KOJIbLIO).
Ntoro 4
9 Maremaruyeckoe MojenpoBaHie | YpaBHeHue Jlariaca B psAMOYTO/IbHUKe 2 OIIK-2,
37IeKTPUYe CKHUX MPOLIECCOB. Y napasiiesernurese IMK-1
YpaBHeHue Jlannaca B Kpyre, BHe Kpyra, 2
B KOJIbLIE, B CEKTOpe
YpaBHenue Jlariaca B [UIMHAPE U €ro 2
4acTax
Ntoro 6
Wroro 3a cemecTp 18

9. CamocrosiTesibHasi padora
Bubl caMoCTosITe/TbHOM PaboThI, TPYAOEMKOCTb ¥ (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IEHbI B

tabmure 9.1.
Tabmuiia 9.1 - Bugbl caMocTosiTesTIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
<]
2 3 =
S = =
[ >4 v T
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenos g =" DOpMBI KOHTPOJIS
paboThI 3 = 9
S E
=S a =
o o 2
= o
3 cemecCTp
1 OcHoBHbIe cBesenns 06 |[loaroroBka K 1 OIIK-2, |Ormpoc Ha 3aHATHUSX,
YPaBHEHUSIX C YACTHBIMU | [IPAKTUYECKHUM 3aHATUSM, [IK-1 Koncriekr
nipou3BoAHbIMU (YUIT) ceMUHapam CaMOIIOATOTOBKU
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
HToro 2
2 MopgenupoBaHue [ToaroroBka K 1 OIIK-2, |Ornpoc Ha 3aHATHSX,
(hr3MUeCKUX MPOLIECCOB | IPAaKTUUYeCKHUM 3aHSTHSIM, [K-1 Koncrekr
ypaBHEHUSIMU B UaCTHBIX | CeMUHapaM CaMoMoAroToBky, OTuet
TIPOU3BO/IHBIX. ToAroToBKa K 1 ;0 na6opaT0pH01g pabore,
MpaKTUYe CKUM 3aHATUSIM, OHTPO/IBHAs paboTa
CceMUHapam
IToaroroBka K 1
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
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IToaroroBka K
KOHTDPOJIbHBIM paboTam

Ntoro
3 Knaccudukauus u [TpopaboTKa JIeKIIHOHHOTO OIIK-2, |KoHcnekr
TpYBe/ieHne K Marepuasa [IK-1 CaMor1oAroToBky, OTuer
KaHOHUYECKOMY BU 1 TOpHOU T

AHOHMHECKO 13_71 AY OdopmneHne 0TUETOB 10 o naboparopHoii pabore

AuHenHEX YUII BTOpOro nabopaTtopHbIM paboTam
Topsi/IKa.

Ntoro
4 Pemenue YUII metomoMm | [TpopaboTKa JIEKIIMOHHOTO OIIK-2, |KoHcnekr
paszeneHust TiepeMeHHbIX | Marepuasa ITK-1 CaMOTIOATOTOBKHU
(metog dypee). Vitoro
5 CobOcTBeHHbIe 3HaueHus | [loAroToBKa K OIIK-2, Orpoc Ha 3aHATUSIX,
U cobCTBeHHbIe (PYHKLWH. |[IPAKTHUECKUM 3aHSTHSIM, [TK-1 Pecdepart, Koncriekr
3azava Iltypma- CceMUHapam CaMOIIOATOTOBKU

WYBULIISA

JluyBumt IToaroroBka K

MpakTUYye CKUM 3aHATUSAM,

ceMUHapam

CamocrosiTenbHOe

r3yuyeHue Tem (BOIPOCOB)

TeopeTUueCKOr 4acTU

Kypca

[TpopaboTKa eKIIMOHHOTO

Marepuasa

Ntoro
6 UucieHHble U ITpopaboTKa JeKIIMOHHOTO OIIK-2, |KoHcnekr
NpUOMKeHHBIe METOZIBI | MaTepHasia IMK-1 CaMOTIOATOTOBKHU
pewenus YUIIL. VToro
7 YpaBHeHUs CamocrosiTesibHOe OIIK-2, |Pedepart, Koncrnekr
TU/IPOJVHAMUKU: r3y4JeHre TeM (BOIIPOCOB) ITK-1 CaMOIIOAT OTOBKHU
ypaBHeHUe JIBUKEeHUS TeopeTUuUeCKOM 4acTH
JKAJKOCTH, YpaBHeHHe Kypca
HEPaspBIBHOCTH, [TpopaboTKa eKIIMOHHOTO

BHEHU TOSTHUSA.

YPABHEHUE COCTO Marepuasa

Nroro
8 MeTop uHTerpanbHbIX | [IpopaboTKa JeKI[MOHHOTO OIlK-2, |KoHcnoekr
npeoOpa30BaHUM. Marepua’a [K-1 CaMOIIOATrOTOBKYU
IToHsiTHe MHTErpasbHOTO ViToro
npeoOpa3oBaHUsl.
9 MaremMmaTuueckoe ITogroroBka K OIIK-2, Ornpoc Ha 3aHATUSIX,
MOZe/IMpoBaHue [IPaKTUYECKUM 3aHATUAM, IMK-1 Pecdepar, Koncriekr
3/1IeKTpUYe CKUX CceMUHapam CaMoI1oAroToBky, OTuer
TIpOLIeCCOoB. o naboparopHoii paboTe,

IToaroroBka K
MpaKTUYe CKUM 3aHATUSM,
ceMHUHapam

ITogrororka K
MPaKTUUYe CKUM 3aHSTUSIM,

KoHTposbHast pabota
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ceMHHapaMm

CamocrosiTenbHOe 4
r3yuyeHue Tem (BOIPOCOB)
TeopeTUueCKOr 4acTU
Kypca
[TpopaboTKa JIeKIIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
Utoro 13
10 HenuHxelinble [TpopaboTKa 1eKIIMOHHOTO 1 OIIK-2, |KoHcriekT
BOJIHOBbIE YPABHEHUS. Marepuasa ITK-1 CaMoIoAroToBky, OTyer
mn TOpHOU T
OdopmneHne 0TUETOB 10 4 KO n1aboparopHo 5 pabore,
nabopaTtopHbIM paboTam OHTPOJIBHAs paboTa
IToaroroBka K 1
KOHTPOJIbHBIM paboTam
Utoro 6
Nroro 3a cemectp 50
Ntoro 50

9.1. TeMBbI KOHTPO/IBHBIX PadoT
1. TIpocTpaHCTBeHHbIe COJUTOHBI B KEPPOBCKOM Cpejie C HacChIllleHueM HeJIMHEMHOCTU
2. UucneHHbIM MeTOZ, pellieHurs 3ajaun Jupuxiie Asi ypaBHeHus Jlariaca
3. UucneHHBIN MeTO/, pellieHUs] ypaBHeHUs! TeIJIONPOBOJHOCTH Ha OCHOBe HESIBHOW pa3HOCTHOM
cxeMbl (Kpanka-HukosicoHa)

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLEHKH //IS1 3/IEMEHTOB KOHTPOJIs
Tabsuria 11.1 — BanbHble OLIEHKHU /IJ1s1 37IEMEHTOB KOHTPOJISI

o . MakcumasnbHbIN
. MakcrManbHbIN MakcrMasnbHbIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6anut 3a mepuof,
JlesiTeIbHOCTH mexay 2KT v Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel] cemecTpa
3 cemecTp
Koncnekr 4 5 5 14
CaMOII0/rOTOBKU
KonTposnbHast pabora 10 10 29
Ornpoc Ha 3aHATUAX 5 20 29
Otuer 110 /TabOpaTOPHOM 8 10 10 28
pabore
Hapacraroiym utorom 25 55 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
12
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. KoHcrnekr sieKiuii no Bbiciei MaTematuke : B 2 u. / 1. T. [TucbMmeHHbIl. - M. : Aiipuc-Ipecc,
2007 - . - ISBN 978-5-8112-1687-1. U. 2 : Tpuauare 0aTh AeKUUH. - 5-e u3g. - M. : Aupuc-Ilpecc, 2007.
- 251, [5] c. : mn., Tabm. - ISBN 978-5-8112-2315-2 (Hanuune B 6ubnmoreke TYCYP - 60 3k3.)

2. Metoapl Marematuueckod (u3vku: YueOHoe TmocoOue TIpeHAa3HAUeHO [Jis CTY[EeHTOB
(akynbreta aucraHioHHoro obyuenus TYCYPa / I'punsieB FO. B., YmakoB B. M., MunbkoB JI. JI.,
Tumuenko C. B. - 2012, 148 c. [DnexkTpoHHbli pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/3379, cBo6oAHbIT.

12.2. lono/siHMTE/ILHAA JIUTepaTypa

1. Marematnueckrue MetoAbl GU3MKW. V30paHHbIe BOTMPOCH : YueOHUK st By30B / E. A.
KpacHornesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (Hanuuue B 6ubmoteke TYCYP - 50 3k3.)

2. Beiciniags maremarvka III. DyHKIMKW KOMIUIEKCHOTO IlepeMeHHOro. Psazpl. MHTerpasbHble
npeobpa3oBanus: YuebHoe mocobue / MarasunuukoB JI. M. - 2012. 206 c. [DnekTpoHHBIM pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/2258, cBoGOAHBIA.

3. Kypc marematuueckoit pusnku : YuebHuk s By3oB / C. I. MUX/IUH. - 2-e U3/., CTePeOTHIL. -
CII6. : Jlanb, 2002. - 376 c. : iopTp. - (YuebHUKHU 4151 By30B. CrielianbHast iuTeparypa). - bubsmuorp.: c.
569-575. - ISBN 5-8114-0468-9 : (Hanuuue B 6ubmioreke TYCYP - 5 3k3.)

12.3. YueOHo-MeTOJUUECKOE MTOCOOHEe ¥ MPpOorpaMMHoe obecreyeHune

1. MeTtoabl MaTeMaTUUeCKON (pu3MKH : PYKOBOZACTBO K OpraHM3al[dd CaMOCTOSITe/TbHON paboThI
onsi ctygeHToB crnenuasbHocTH 210106 "TlpomeiinuieHHast snektponuka" / FO. B. I'punses, JI. JI.
MuHbkoB ; PesrepabHOE areHTCTBO 10 00pa3oBaHMI0, TOMCKHIA rOCyAapCTBEHHBIM YHUBEPCUTET CUCTEM
yIipaB/ieHUs] U Pa/in031eKTpoHrKH, Kadeapa npoMbliiieHHOM 3/1eKTpoHUKU. - Tomck : TYCYP, 2007. -
116 c. : (Hammuue B 6ubmoteke TYCYP - 94 3k3.)

2. Metoabl MaTemaTnueckor ¢uU3MKU: MeToguyeckue ykKasaHHMsl K NMPAKTUUECKUM 3aHATHSAM /
leiiko II. TII. - 2012, 31 c. [DOnekTpoHHbIM  pecypc] - Pexum  focTyma:
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http://edu.tusur.ru/publications/2351, cBOOGOHBIH.

3. PellleHne ypaBHeHWM B UYaCTHBIX IPOW3BOJHBIX THUTEpOOIMUYECKOro Tura: MeToauueckre
yKa3aHus K jaboparopHoii paborte / T'etiko I1. T1. - 2012. 15 c. [SnekrpoHHbIH pecypc] - Pexxum goctymna:
http://edu.tusur.ru/publications/2346, cBoGOAHBIH.

4. MopgenpoBaHue apaboMuecknx ypaBHEHUM B YaCTHBIX TPOM3BOJHBIX 1O cxeme KpaHka—
Hukoncona: Metoanueckye yKa3aHusi K 1abopatopHoii pabore / T'efiko I1. IT. - 2012. 14 c. [SneKTpOoHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2347, cBo60HBIT.

5. Pewenue uddepeHanbHbIX ypaBHEHNH 3/I/IMIITUYECKOTO TUMNA: MeToguuecKue yKa3aHUs K
naboparopHoii pabore / Teiiko II. I1. - 2012. 12 c. [OnekTpoHHBI pecypc] - Pexxum mgoctyma:
http://edu.tusur.ru/publications/2348, cBo6oAHbIH.

6. IlpocTpaHCTBeHHbIe COJMTOHBI B KEPPOBCKOW Cpefle C HAaCBIIeHUEM HeJMHEeWHOCTHU:
MeToanueckre yKa3zaHus K jlabopatopHoit pabore / Mara3suHHMKOB A. JI. - 2012. 21 c. [OneKTpoHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2350, cBo60HBIT.

7. Metoabl MareMaTUueCcKoW (U3MKWA: MeToAuueckue yKa3aHWs K MPaKTUYECKUM 3aHSITUAM /
leiiko II. TII. - 2012, 31 c. [DOnekTpoHHbIM  pecypc] - Pexum  gocTyma:
http://edu.tusur.ru/publications/2351, cBoGoAHBIH.

12.4. Ba3bl AaHHBIX, HH(OPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. O6pasoBarenbHBIN MOPTa yHUBEPCUTeTa, OUOIMOTeKa YHUBEPCUTeTa
2. http://ru.wikipedia.org - CBob0Hast SHLMK/IONEeAUs «Bukumneusi».
3. ITouckoBele cucteMsl Google, Yandex, Rambler u gp.
4. NntepHeT-0603peBarenb Mozilla Firefox (nnu Internet Explorer, unu zp.)
5. Microsoft Office, Adobe Acrobat Reader zist uTeHust 3/71eKTPOHHBIX TTOCOOMIA

Ghwhe

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
KommproTepHbIN  Kacc, 00OpyZOBaHHBIM KOMIblOTepamMu kiacca Pentium I wu  Bbile,
BKJIIOUEHHBIH B ceThb Internet.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/aLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MeTtoapl MaTeMaTHueCcKOoi (PU3UKH

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
[Tpodusns: @oTOHMKA HEe/IMHEeNHbIX, BOJTHOBOJJHbIX U NMEPHO/JUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— npodeccop kad. II1 Cnsanukos E. E.

3auet: 3 cemecCTp

Tomck 2016
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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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO K aHa/IU3y M0CTaBIeHHOH Jo/mkeH 3HaTh MeTO/bI TIOMCKA XpaHeHus,
3a/lauu UCCIe[OBaHMA B 00/1acTv GOTOHUKK M | 006paboTKM 1 aHanu3 uHdopmaru 06
OMTOUH(OPMATHKU YPaBHEHUSIX C YaCTHBIMU IIPOU3BOJHBIMY,
HAaTb METO/[bl MAaTeMaTU4YeCKOro aHa/lx
OIIK-2 CTIIO0COOHOCTBIO OCYIIIECTBISITD TIOUCK, 3Ha ETOABI MATEMATHIECKOTO aHa/IM3a

XpaHeHHe, 00paboTKy U aHanMu3 UHGOPMAaLIUK
13 Pa3/IMYHbIX UICTOYHUKOB U 0a3 JJaHHBIX,
TIpe/ICTaB/IATh ee B TpebyemMom opmate
WCTI0/Tb30BaHUeM WH(POPMAI[HOHHBIX,
KOMITBIOTEPHBIX 1 CETeBbIX TEXHOIOTHUN

T0CTaB/eHHON 3a/laud KCC/ieIOBaHU B
obsact HOTOHUKU U ONITOMH(POPMATHKH; ;
[omkeH yMeTb MOZIeTMPOBaTh peasibHbIe (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

ONTOMH(OPMATHKH.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuus ITK-1
[TK-1: criocoGHOCTBIO K aHa/lM3y TIOCTAaBJIeHHOW 3alaud MCC/Ie[0BaHUM B 00/acTy (OTOHUKHU U

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTIO/b3yeMble CPeiCTBa OLIeHUBAHUSI

Tabnumia 3 — STankl

Y UCC/IeIOBaHUI
TOCTaB/IeHHOM 3a/jauut
HCC/IeIOBAaHUM B 00/1aCTH
(hOTOHUKY U
onTOMH(OPMaTUKH

oripe/iesieHUst
HarpaB/IeHUsS
HCC/IeIOBAHUM B 00/1aCTH
(hOTOHUKY U
onTorMH(OPMaTUKH

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue MOJXO/Ibl U METOZbI MPOBO/IUTh aHa/IN3bl MaTeMaTHuueCKUMU U
3TaroB MaTeMaTUueCKOro aHa/iM3a |[I0CTaBJIeHHOM 3a/lauM /ISl | 9KCIIePUMeHTaTbHbIMU

MeTOZIaMH aHa/T13a
TOCTaB/eHHOM 3a/lau
HCC/IeIOBAHUM B 00/1aCTH
(hOTOHUKY U
OoNTOMH(MOPMAaTUKH

Bunpl 3aHATHI

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

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

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

* TIpakTUueckue
3aHSATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* lHTepaKkTHBHBIE
MpaKTUYeCKHe 3aHsTHS;
* lHTepaKkTHUBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHbie
3aHSTHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHSIX;
* KoHcriekT

* KoHrposnbHas pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* Pedepar;

* 3auert;

CaMOITO/ITOTOBKH; CaMOTIO/ITOTOBKY;
* Pedepar; * Pedepar;
* 3auert; * 3auer;
dopMmynvpoBKa TOKa3aTesield U KpUTepPUeB OLleHWBAHWS [JaHHOW KOMITeTEHI[UM TpuBe/ieHa B
Tabmurie 4.
Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
O1inuHO * MareMaTU4yeCKUMH U

(BBICOKMI YPOBEHb)

* TpUMeHsIeT
TBOpUEeCKUI TIOAXO07 K
aHanu3y MoCTaB/I€HHOU
3a/la4M UCC/IeJOBaHUM B
00/1acTH (OTOHUKH U

* TIPOBOJUTH aHa/N3
MOCTaB/I€EHHOM 3a/jau 1
oripefie/isiTh HarlpaBJ/ieHuUsI
WCC/IeZloBaHUM B 00/1acTu
(hOTOHUKU U

SKCIIepuMeHTa/IbHbIMU
MeTOJdMH aHa/In3d U

pemieHurs IOCTAaB/IEHHOM

3a/1au¥ B 00/1aCTH
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($hOTOHUKY U
ONTOMH(OPMAaTHKU;

ONTOMH(OPMAaTUKHU. ; ONTOMH(OPMATUKHU. ; (hbOTOHUKHU U
ONTOUH(OPMATHKM.;
Xopomwo (6a30BeIiA | e MEeTO/bl aHaIu3a * OIpefesaTb * 3KCIlepyMeHTa/IbHbIMU
ypOBEHb) II0CTaBJIeHHOH 3a/lauu U HarpaB/IeHUs MeTOoZlaMU aHa/Iu3a
11eJId KCCJIe/JOBaHUM B WCC/IeIOBAHMM B 00/1IaCTH | TTOCTAB/IEHHOM 3a/1auM
obsact hOTOHUKU U ($hOTOHUKY U HCCIIeIoBaHUi B 00/1acTu
ONTOWMH(OPMATUKH ; ONTOMH(MOPMAaTHKW; (hOTOHUKHU U
ONTOMH(OPMAaTHKY;
YI0BNETBOPUTE/IBH | ¢ MeTO/bl aHA/TK3A * TIPOBOJUTH * aHaIU3MupyeT
0 (TIOpOroBBIi TIOCTAB/IEHHOM 3a/Iauil U | SKCIIePUMEHTa/IbHbIe KOHKDETHYIO
YPOBEHb) L[e/Td UCCTIe/JOBaHUH ; WCC/IeIOBaHMs B 00/1aCTH | TIOCTaB/IeHHYIO 3a7iauy;

Tabmuija 5 — Orarbl

2.2 Komnerenuusa OITK-2

OIIK-2: criocoOOHOCTBIO OCYILeCTBMISATH MOWCK, XpaHeHHe, 00paboTKy M aHa/mm3 WHQOpMaLy U3
Pa3MUHbIX WCTOYHUKOB U 0a3 AaHHBIX, NPe/CTaB/SATH ee B TpeOyeMoM (hopmaTe C HCIIO/Ib30BaHUEM
MH(OPMaLMOHHBIX, KOMITBIOTEPHBIX U CeTeBBIX TeXHO/IOTUH.

st popMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMITETeHL[UH, TpUMeHsieMble [ii 3TOT0 BUZBLI 3aHATHA WM HCIONb3yeMble CPeACTBAa OLieHHUBaHMs
Tpe/icTaB/IeHbI B Tabsurie 5.

OPMHPOBAHHUA KOMIIETEHIIMHW W UCII0J/Ib3yeMbIe CpPeACTBAd OLIEHWMBAHUA

nHbopMalu 06
YPaBHEHUSIX C YaCTHBIMHU
MIPOM3BOJHBIMH, 3HATh
MeTO/Ibl MaTeMaTUuyeCKOro
aHasiM3a MoCTaB/IeHHOM
3a/lauy UCCIeJlOBaHUM B
obsiactut (POTOHUKU U
ONTOMH(GOPMaTUKH

(hu3uyecKyre) TpoLiecchl
Kak KpaeBble 3a/lauul J/1s
ypaBHeHUM B UaCTHBIX
TIPOU3BOJHBIX B 00/1aCTH
(hOTOHUKM U
ONTOMH(OPMAaTHUKH;

CocraB 3HaTb YmeTb Bnagetb
Copep>xaHue MeTO/[bl TIONCKA XPaHEeHHs], | MOZIeTMpOBaTh peasibHble ( | MeTOJAMH pelleHHs
3TaroB 00paboTKy 1 aHA/N3 B TIEPBYIO Ouepe/b yPaBHEHH B UaCTHBIX

TIPOM3BOAHBIX [I7IsSI
TeopeTUUeCcKux u
MPAKTUUe CKUX 3a7jay C
KCII0/1Ib30BaHUEM
MHGbOPMAaI[MOHHBIX,
KOMITbIOTEPHBIX U CeTeBbIX
TeXHOJIOT UM

Bunpbl 3aHATHI

* VIHTepakTUBHbIE
MpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* lHTepakTUBHBIE
JIeKLUY;

* [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* UHTepakTHBHbIE
MpaKTUYEeCKHUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* VHTepakTUBHbBIE
TpaKTUUeCcKue 3aHsITUS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* KoHnTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHsX;
* KoHcriekT

» KoHTposbHas pabora;
* Otyer no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHcnexr

* Otyet no
nabopatopHoii pabore;
* Pedepar;

* 3auert;
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CaMOTIOJTOTOBKHU; CaMOTIOAITOTOBKW;
* Pedepar; * Pedepar;
* 3auerT; * 3aueT;
dopMynMpoBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHMSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OT1muHO

(BbICOKMI YPOBEHB)

* MeTOZbI MOVCKa
XpaHeHus1, 00pabOTKH U
a”am3 nHpopMayu 0o
yPaBHEHUSIX C YaCTHBIMU
TIPOM3BOJJHBIMHU, 3HAET
METO/IbI
MaTeMaTh4yeCcKoro
aHaJiM3a MoCTaBIeHHOU
3a/la4¥ UCC/IeJOBaHUM B
obnactu GOTOHUKU U
ONTOMH(OPMAaTHKY;

* MOZenupyeT peasibHble
¢u3ruecKue poLiecchl
Kak KpaeBble 3a/jaud AJist
yPaBHeHHUM B YaCTHBIX
TIPOU3BOJHBIX B 00/1aCTH
(hOTOHUKU U
ONTOMH(OPMAaTHKH;;

* YCIEeLIHO MPHUMEHSeT
METOZbI pelleHUst
YPaBHEHUM B YaCTHBIX
TIPOW3BOAHBIX JI/Is
TeopeTUUeCKuX U
MpaKTUUeCKUX 3a/jau C
WCI0/Ib30BaHUEM
HMH(OPMaL[MOHHBIX,
KOMIBIOTEPHBIX U
CeTeBbIX TEXHOJIOTHM;

Xoporiio (6a30BbIit

* aHa/M3UpyeT

* MOJe/UpyeT

* pellaeT OT/e/bHbIE

3ajay;

Kak KpaeBble 3a/jauul AJIs
YPaBHEHHI B UaCTHBIX
TIPOU3BOJHBIX B 00/1aCTH
(hOTOHUKU U
OMTOUH(OPMATHKH;

YPOBEHb) uH(pOopMaIuio 00 OTJie/IbHbIE pealbHble YPaBHEHUSsI B UaCTHBIX
YPaBHEHUSIX C YaCTHBIMU | (pr3nuecKue MpoLecchbl IIPOU3BOJHBIX /IS
IIPOU3BOJHBIMU, 3HAET KaK KpaeBble 3a[auul /11 | TeOPeTUYeCKUx U
MEeTO[bI yPaBHEHUI B YaCTHBIX IIpakTUYeCKUX 3a7a4 C
MareMaTh4ecKoro TIPOM3BOJHBIX B 00/1aCTH | KCIIONb30BaHHEM
aHau3a NoCcTaB/leHHOU (OTOHUKM U VMH(OPMaLMOHHBIX,
3a/lauv UCCJIeZloBaHNM B ONTOMH(OPMaTUKH; KOMIIBIOTEPHBIX U
obnactu GOTOHUKU U CeTeBbIX TEXHOJIOTUM;
ONTOUH(OPMATHKU;

YOBNETBOPUTE/IBH | * 3HAET METO/BI * MoOAe/upyeT * pabotaeT 1o obpa3Liy;

0 (1IOporoBeI MaTeMaTHyeCcKoro TpOCTeHIIHe

ypOBEHb) aHa/iu3a HpOCTEﬁLLII/IX (1)1/131/111ec1<1/1e IIpOLIeCChI

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
Il peany3aliiy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJlaHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKA 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa

oOpa3oBareibHOM MPOrpaMMbl, B C/IeAYIOIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIOATOTOBKY
— AKycTuueckKasi UHTeprpeTalys. I'paH1uUHble YCI0BUS AJIs1 aKyCTUUeCKUX BOsH 2. Judpakiys

(opMUpoBaHHsl KOMITeTEHI[MM B TIPOL[eCCeé OCBOEHUS

TJIOCKOM aKyCTHUeCKOoM BO/HBI Ha 11ape. 3. O6beMHbIl MoTeHI[1asl, ero cBoicTBa 4. Busibl MHTErpasbHbIX
npeobpa3oBanuil. MHTerpanbHoe mpeoOpa3oBaHue KakK pas/ioykeHWe (YHKIMM B HEKOTOPBIA CITEKTP
KOMTIOHEHT. 5. ®u3nueckasi UHTepripeTaLys peiieHusi. [IposiByieHre NMPUHLIMIIA CYTIepPIIO3ULIUN

3.2 Tembl pedpepaToB
— @wusnueckass WHTepripeTalusi peiieHus. [IposiBlieHWe TIPUHIUIA CYTIEprIo3ud  Buzbl
WHTerpajbHbIX TIpeoOpa3oBaHMii. VIHTerpasbHOe TipeoOpa3oBaHHe KakK pa3iokeHWe GYHKIUH B
HEKOTOPBIM CIeKTP KOMIOHEHT AKycCTHYecKasi MHTeprpeTaryst. [paHUUHbIe YCIOBUS /s aKyCTUUeCKUX
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BOJTH. [Judpakiys 1y10CKol aKyCTUIeCcKoW BOTHBI Ha 1ape. OObeMHbIN TIOTeHIMaJ, ero CBOMCTBa

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX

— BpeiBoz ypaBHeHMi. [TocTaHOBKa KpaeBbIX 3a/lau. YpaBHEHUs TeTJIONPOBOAHOCTU U KosiebaHui
B OrpaHHWYeHHON o6macti (OJHOPOAHbIE TpPAHWYHBIE YC/IOBUsSI). YpPaBHEHHsS! TEIUIONPOBOAHOCTH U
KosiebaHWi B orpaHMyeHHOW o00jact  (HEOJHOPOJHbIE TpaHUYHbIE  YCIOBHUS)  YpaBHEHHe
TETJIONPOBOJHOCTH Ha OeCKOHEYHOU MpsIMOi, B HEOrpaHWYeHHOM TPOCTPAHCTBe, Ha TMOTyOeCKOHeUHOU
npsamon 3agaua lltypma-JInyBuinns (oTpe3okK, NpsIMOYTObHUK, Napaienenuries;) Beruncienue KkBagpara
HopMbl. 3azaua llItypma-JlnyBunns (Kpyr, CeKTOp, KO/bli0). YpaBHeHHe Jlamaca B NpsSIMOYTO/bHUKE U
napasuiesienunese YpasHeHue Jlariaca B Kpyre, BHe Kpyra, B Kosblie, B CeKTope YpaBHeHue Jlariaca B
LIWIMH/PEe U ero 4acTIx

3.4 TeMbI KOHTPO/IBHBIX PadoT
— IlpocTpaHCcTBeHHbIE COTUTOHBI B KEPPOBCKOW Cpejie C HacChlllleHreM HeJIMHeHHOCTH
— UYwucneHHblN MeTOZ pelleHus 3afauu JJvpuxie /s ypaBHeHud Jlamaca
— YucneHHbIN MeTOJ pellieHus] ypaBHEHUs TelJIONPOBOAHOCTH Ha OCHOBE HesIBHOM Pa3HOCTHOM
cxembl (Kpanka-Hukosncona)

3.5 TemblI 1a00paTopHBIX padoT
[IpocTpaHCTBeHHbIE COTUTOHBI B KEPPOBCKOM Cpe/ie C HaChIlL[eHUEeM HeJIMHEMHOCTH
UucneHHbIM MeTOZ, pellieHus 3ajauu Jupuxiie /s ypaBHeHus Jlariaca
— UYucsieHHbIN MeTo[| pellieHUs] TUnepOoIMyeckoro ypaBHeHHsI Ha OCHOBE $IBHOW pa3HOCTHOU
CXeMbI
— YucneHHbIN MeTOJ pellieHUs] ypaBHEHUs TelJIONPOBOAHOCTH Ha OCHOBE HesIBHOWM Pa3HOCTHOM
cxembl (Kpanka-Hukosncona)

3.6 3auét

— 1. OcHoBHble cBefeHUsI 00 ypaBHEHMSX C UYaCTHBIMH TIpou3BoAHbIMH (YUII) 2.
MopenvpoBanue (pr3rMyecKuX MpoLeCCOB ypaBHEHUsSIMU B YaCTHBIX MPou3BoAHbIX. 3. Kiaccudukanus u
ripuBeieHMe K KaHOHWYeCKOMY BHUAY JuHeMHbIX YUII BTOporo mnopsiaka. 4. Pemenue YUIT meTomom
paszenenusi nepeMeHHbIX (MeTon ®Dypre). 5. CobcTBeHHbIe 3HaueHUs] U COOCTBeHHble (YHKIUH. 6.
3agaua IlITypma- JluyBumiss 7. Meton WHTerpajibHbIX TipeoOpa3oBaHuil. 8. IToHATHE HHTErpasbHOTO
npeobpa3oBanus. 9. YucneHHble W TNpUOMKeHHbIe MeToAbl pemieHns YUIL. 10. YpaBHeHus
TU/IPOJVHAMUKY: YpaBHEHHe [IBW)KeHUs KUAKOCTH, YpaBHeHHe Hepa3pbIBHOCTH, YpaBHEHHE COCTOSIHUS.
11. Marematnueckoe MoOZeNUpOBaHUe 3IeKTPUYECKHUX TMporeccoB. 12. HeynvHeliHble BOJIHOBbBIE
ypaBHeHus1. 13. JIuHeiiHble ogHopoaHble ['Y. 14. CamocoripsbkeHHoe ypaBHeHue LlITypma-JIuyBunis. 15.
WHTerpasmbHOe mpeoOpa3oBaHue KakK pasfiokeHWe (YHKIMA B HEKOTOPBIA CITIEKTP KOMIIOHEHT. 16.
WHTerpanbHOe TipeoOpa3oBaHie — MyTh K YMEHbBIIIEHHIO UHC/Ia He3aBUCUMBIX TMepeMeHHbIX B YUII. 17.
CpaBHeHMe aHAJUTUYECKUX PpeLIeHWW C UWCAeHHbIMU pelleHusMUA. [lOHSTUSI aHa/IUTUUeCKOTO W
yncieHHoro peieHuid. 18. BreiBog, ypaBHeHMi akycTuku. 19. Ilpuniun ItodireHca. 20. Judpakims
IIJIOCKOU aKyCTHMYeCKOM BOJHBI Ha Lape.

4 MeTtognueckye MaTepHaJibl
[nst obecrieueHust mporiecca oOyueHHs U pelleHus 3a7au 00y4yeHusi UCIIOb3YIOTCS CIeAyIoIue
MaTepuarlbl:
— MeTOAUuYeCcKre Marepuasbl, OrMpefessitollue TMpOoLeJypbl OLIeHWBaHUSl 3HAaHWMW, YMeHUH,
HaBBIKOB W (WIM) OMbITa [AeSITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMMel.

4.1. OcHoBHas /MTEparypa

1. KoHcrekT sieKiuii no Bbiciiei MaTematuke : B 2 u. / 1. T. [TucbMmeHHbIl. - M. : Aiipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. U. 2 : Tpuauare 0aTh JeKUUH. - 5-e u3g. - M. : Aupuc-Ilpecc, 2007.
- 251, [5] c. : mn., Tabm. - ISBN 978-5-8112-2315-2 (Hanuune B 6ubnmoreke TYCYP - 60 3k3.)

2. Metogpl Marematuueckod (u3uku: YueOHoe TmocoOue TIpeHAa3HAUeHO [jis CTY[EeHTOB
¢dakynbreta 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, cBo6oAHbIM.
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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. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

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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