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
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeTopabl MaTeMaTHUYeCcKON pu3nku

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
[Tpoduns: KBaHTOBasi ¥ oNITHYECKAs 3/IeKTPOHHKA

dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 4

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 4 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 [IpakTryeckue 3aHATHA 28 28 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 68 68 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 50 50 4acoB
6 CamocTosiTesibHas paboTa 76 76 yacoB
7 Bcero (6e3 5k3ameHa) 144 144 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4 4 3.E

3aueT: 4 cemMeCTp

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

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

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

Pa3paboTumku:

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.
[TocneayrolMMU JUCLIUTIIMHAMU SIBSIIOTCS: KOMIbIOTepHOE MOJenMpoBaHre Y MPOeKTUPOBaHUs
NpUOOPOB ONTHYECKOU 3/IeKTPOHUKH, PU3KMKa KOHJeHCHUPOBAaHHOTO COCTOSIHUSI.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

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

— TIK-1 crocoGHOCTBIO CTPOWUTH TMpOCTellve (U3NUeCKHe W MaTeMaTHueckue MOJesu
npubopoB, CXeM, YCTPOMCTB M YyCTAHOBOK 3/1€KTPOHUKM W HAHO3MIEKTPOHWKH  Pa3UYHOTO
(D)yHKIIMOHA/IbHOTO Ha3HaueHWs, a TakKXXe MCIO0/b30BaTh CTaH/AapTHbIE [POrpaMMHBIE Cpe/CTBa MX
KOMITBIOTEPHOI'O MO/e/IMPOBaHus;

B pesynbrare nsyuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBHbIE TIpecTaBieHUsi 00 ypaBHEHMSIX C YaCTHbIMH TIPOM3BOJHBIMH, 3aKOHbI
COXpaHeHUs1 KaK OCHOBY MO/eJIbHOTO OMNucaHusg (U3MUYecKod CyIIHOCTH TIpoLiecca; 3HaTh
MareMaTHhyeckre Mo/iesii PpUOOPOB, CXeM, YCTPOWCTB U YCTAaHOBOK 3/1IEKTPOHUKU Y HAHO3JIEKTPOHUKU

—  yMeTb BBISIB/ISITh €CTeCTBEHHOHAYUHYIO CYIIIHOCTh NpobsieM, yMeTb MOZIeTMPOBAaTh peabHbie
(hr3rueckUe MpoLiecchl Kak KpaeBble 3a/jauy /s ypaBHeHHH B YaCTHBIX TTPOM3BO/IHBIX

— BJajeTb MeTOZlaMHU pelleHUs] ypaBHEHWW B YaCTHBIX MPOU3BOAHBIX AJISI TEOPeTUYeCKUX U
MpaKTUYeCKHUX 3a7lad Ha OCHOBE ITOCTPOeHUs PU3NUeCcKUX U MaTeMaTUdeCKUX Mozeseii mpubopos, cxeMm,
YCTPOWCTB U YCTAHOBOK 3/IEKTPOHUKU M HaHO3/JIeKTPOHUKHU Pa3/IMUHOr0 (DyHKL[MOHATBHOIO Ha3HayeHWs,
a Tak)kKe HCII0/Ib30BaTh CTaHJAPTHBIE ITPOrPaMMHBbIe CPe/ICTBa MX KOMITBIOTEPHOIO MOZe/IMPOBaHNUS

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO0r11ast TPYJ0EMKOCTD JUCIMTUIMHBI COCTAB/ISIET 4 3aUeTHBIX eIMHUIIBI U TIPe/ICTaB/IeHa B Tabuie

%alénnua 4.1 — Tpy#0eMKOCTb JUCLUTLIAHBI
Ne Bugpl yueOHOM fieTeTbHOCTH 4 cemecTp Bcero EyHunib

1 Jlekuyu 24 24 4yacoB
2 [IpakTrueckue 3aHATHSA 28 28 4yacoB
3 | JlaboparopHble 3aHSTHS 16 16 4acoB
4 Bcero ayquTOpHbIX 3aHATUI 68 68 4yacoB
5 W3 HUX B UHTepaKTUBHOU (opme 50 50 4yacoB
6 CamocrosiTesibHasi paboTa 76 76 4acoB
7 Bcero (6e3 3x3ameHa) 144 144 4yacoB
8 OOrasi Tpy0eMKOCThb 144 144 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

s | B | &
-~
—~ <]
| 2 % 2% ZE
= ) 5 CIU o 9 QE_) =
= S z = o 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ S5
= | 2 g8 5 gg BE
z = & P& g¢
< (=] =
= 2 | A
O
1 |OcHoBHBIE CBefieHUs 00 ypaBHEHUSIX C 4 2 0 3 9 OIIK-2, TTK-1
YaCTHBIMU NPOM3BOAHBIMU (YUIT)
2 |MogenvpoBaHue Gr3nUeCcKUX 2 10 4 17 33 | OIIK-2, ITK-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 6 0 9 17 | 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 9 11 | OIIK-2, ITK-1
ypaBHEHMEe JBVKEHUS KUJKOCTH,
ypaBHeHUe Hepa3pbIBHOCTH, ypaBHEHHE
COCTOSIHUSL.
8 |MeTto/ vHTerpaabHbIX 2 0 0 5 7 OIIK-2, TTK-1
nipeobpa3oBanuil. [ToHsATHE
WHTerpaabHOro rpeobpa3oBaHusl.
9 |Maremarrueckoe MO/ eIMpOBaHye 2 10 4 20 36 | OIIK-2, TIK-1
3/IeKTpUAUe CKUX MPOLeCCOB.
10 | HenuHeliHble BO/THOBbIE yYPaBHEHUSI. 4 0 4 6 14 | OIIK-2, [IK-1
Utoro 24 28 16 76 144
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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4 cemecTp

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
IIPOEKTUPOBAHNUS + + + + + + + +
npubOPOB OINTHYECKOU
3JIeKTPOHUKH

2 | ®usuka
KOH/IeHCUPOBaHHOT' O + + +
COCTOSIHUSA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
nipeZicTaB/eHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (HOPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIJIUHBI
Buppb! 3aHATHI
3¢}
X
< 5
= & = ©
= X o]
= = = (=%
= S g 4 =
) = E ) )
= % o =
= g 9 5 =
S = 5 = &
~ S @ S
=¥ E
2 3 2
= = :
= $)
OIIK-2 + + + +
IMK-1 + + + +

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUu 00yYeHHs
TexHONMOTMM MHTEPaKTUBHOrO OOyueHMs MpU pasHbIX (opMax 3aHATHM B uyacax TNPHUBEJEHbI B

tabmuie 6.1

Tabmuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHHs MPH pa3HbIX (popMax 3aHsITHI B yacax

WHuTtepakT
NHTepakTrUBHLIE NHTepakTHUBHbIE
MeToabl 1505318 (< Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTOpHbIe 3aHSTHS
JIeKLIAU

[IpeseHTarnuu c 20 20
WCII0/Ib30BaHUEM

C/IaiI0B € 00CyKIeHreM

Perienue cuTyarjiOHHBIX 20 20
3a/a4

Pabora B KoMaH e 10 10
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Utoro 20 10 20 50
7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsura 7. 1 — CopeprkaHue y1abopaTOpHBIX paboT
. <5}
£ s
3 = 0
Z £ 3
= o S
Ha3BaHus pa3zenos CopmeprkaHue 1abopaTOpHBIX paboT S 25
S -
= 5 ¢
= S
4 cemecTp
2 MoaenvupoBaHue (Gu3nueCKUuX Yuc/ieHHbIN MeTO/], pellleHHs ypaBHeHUsI 4 OI1K-2,
TMIPOLIeCCOB YPAaBHEHUSIMHM B YaCTHBIX | TEIJIONPOBOAHOCTH Ha OCHOBE HEeSIBHOU [MK-1
TIPOU3BO/IHBIX. pa3HocTHOM cxeMbl (KpaHka-HukosicoHa)
Ntoro
3 Knaccudukaiys u npuBeieHre K Yuc/ieHHbIN MeTO/, pelleHust OIIK-2,
KaHOHHUYEeCKOMY BU/lY JTMHEMHBIX rurnepOoIMUeCcKOro ypaBHeHUsI Ha OCHOBe IMK-1
YUII BTOpOro nopszjka. SIBHOW Pa3HOCTHOM CXeMbl
Ntoro
9 Maremaruyeckoe MogenvpoBanve | Uuc/ieHHbIM METOZ, pellleHus 3a/jauu OIIK-2,
3/IeEKTPUYE CKHUX MPOLIECCOB. [Jupuxne nys ypaBHeHud Jlaruiaca IMK-1
Ntoro
10 HenvHeliHble BOTHOBbIE [IpocTpaHCTBeHHbIE CO/IMTOHBI B OIIK-2,
yPaBHEHHUSI. KepPPOBCKOM CpeJie C HacChlllleHneM IMK-1
HEeJTMHeNHOCTHU
Ntoro 4
Wroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCcKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
. <]
& z S
s = =
Z > 3
Ha3sanus paszesioB CopeprkaHye NpakTUYeCKUX 3aHATUN § = £ QE
=
S8
= 32
E s
4 cemecTp
1 OcHoBHBbIe cBeJieHUs 00 BriBog, ypaBHeHui. [TocTaHOBKa KpaeBbIX 2 OIlK-2,
YPaBHEHUSAX C YaCTHBIMU 3a/iau. [TK-1
ripou3BoAHbIMU (YUIT) Vtoro 7
2 MopenvupoBaHue (pu3nueCKux YpaBHeHUs TeIIONIPOBOAHOCTH U 4 OIIK-2,
TMIPOLIeCCOB YPAaBHEHUSIMHU B UaCTHBIX | KOJleOaHUM B OTpaHUUeHHOU 00/1acTH [TIK-1
TPOU3BOJHBIX. (ogHOpO/HBIE TPAHUYHBIE YCIOBUS).
YpaBHeHUs TETJIONIPOBOJHOCTH U 2
Kojie0aHM B OrpaHUUYeHHOU 00/1aCTH
(HeoHOPO/IHBbIE TPAHUYHbBIE YC/IOBUS)
YpaBHeHMe TernonpoBOAHOCTUA Ha 4
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0eCKOHEUHOM TPSIMOM, B

HeOrpaHUUYeHHOM IPOCTPaHCTBe, Ha

1o/1y0e CKOHEUHOM TMpsiMOi

Nroro 10
5 CobcTBeHHbIe 3HAUEHUS U 3apaua IItypma-JInyBusns (OTpe3oK, 4 OIIK-2,
cobcTBeHHbIe QYHKLMH. 3a/jaua NPSIMOYTO/IbHUK, Mapasliesenuries) [TK-1
IITypma-JlnyBuis Beluncienue KBajgpara HOpMbL. 3ajada 2

[Itypma-JInyBunns (Kpyr, CEKTOp,

KOJIbLIO).

Ntoro 6
9 Maremaruyeckoe MojenpoBaHyie | YpaBHeHue Jlariaca B psAMOYTO/IbHUKE 2 OIIK-2,
3/7IeKTPUYE CKKX MPOLIEeCCOB. Y napasiiesernurese IK-1

YpaBHeHue Jlariaca B Kpyre, BHe Kpyra, 4

B KOJIbLIE, B CEKTOpe

YpaBHeHue Jlariaca B [UIMHAPE U €ro 4

4acTax

Nroro 10
Wroro 3a cemecTp 28

9. CamocrosiTesibHast padora
Bupl caMocCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmure 9.1.
Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
<]
2 3 =
S = =
[ >4 v T
Bubl camocTosaTenbHOU S > O
Haseanwust pa3nenos g =" DOpMBI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= o
4 cemecTp
1 OcHoBHbIe cBesenns 06 |[loaroroBka K 2 OIIK-2, |Ormpoc Ha 3aHATHUSX,
YPaBHEHUSIX C YACTHBIMU | [IPAKTAYECKHUM 3aHATUSM, [IK-1 Koncriekr
nipou3BoAHbIMU (YUIT) ceMUHapam CaMOIIOATOTOBKU
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Wtoro
2 MopgenupoBaHue [ToaroroBka K 4 |OIIK-2, |Onpoc Ha 3aHATUSIX,
(hr3MUeCKUX MPOLIECCOB | IPAKTUUeCKHUM 3aHSATHSIM, [K-1 Koncriekr
ypaBHEHUSIMU B UaCTHBIX | CeMUHapaM CaMonoAroToBky, Otuet
TIPOU3BO/IHBIX. ToAroToBKa K 7 ;0 na6opaT0pH01g pabore,
MpaKTUYe CKUM 3aHATUSIM, OHTPO/IBHAs paboTa
CceMUHapam
IToaroroBka K 4
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
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OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

IToaroroBka K 2

KOHTPOJIbHBIM paboTam

Ntoro 17
3 Knaccudukauys u ITpopaboTKa JIeKIJMIOHHOTO 1 OIIK-2, |KoHcnekr
TpvBe/ieHue K Marepuasa [IK-1 CaMoI10AroToBKH, OTUer
KaHOHHUYEeCKOMY B, mn TOpHOM T

AHOHIHECKO 13_7[ AY OdopmiieHre 0TUETOB TI0 4 0 naGoparopHoii pabore
muHerHbIX YUII BTroporo
p nabopaTopHbIM paboTam

Topsi/iKa.

Ntoro )
4 Pemienue YUIT metogom | ITpopaboTka JIeKIIOHHOTO OIIK-2, |KoHcnekr
paszie/ieHHs NepeMeHHbIX | Marepuasa [IK-1 CaMOIIOATOTOBKU
(metop Dypoe). Vitoro 1
5 CobOcTBeHHbIe 3HaueHus: |[1oAroToBKa K 2 OIIK-2, |Ornpoc Ha 3aHATHUSX,
1 coOCTBeHHbIe (DYHKI[UH. |MPAKTHUeCKAM 3aHSITUSM, IMK-1 Pedepar, KoHcnekr
3apauva Iltypma- CceMUHapam CaMOIIOATOTOBKU
JlyBuiA IToaroroBka K 2

MpaKTAYe CKUM 3aHATUSIM,

ceMHHapam

CamocrosiTennbHOe 4

H3yuyeHue Tem (BOMPOCOB)

TeopeThueCKol 4acTu

Kypca

ITpopaboTKa JIEKIJMIOHHOTO 1

Marepuasa

Ntoro 9
6 UucsieHHble U ITpopaboTKa JeKIIMOHHOTO 1 |OIIK-2, |KoHcrekT
NpubMKeHHBIe METOABI | MaTepHasia ITK-1 CaMOTIOATOTOBKY
pemenus YUIIL. ViToro
7 YpaBHeHUs CamocrosiTesibHOE 8 |OIIK-2, |Pedepar, Koncrnekr
TUAPOAVUHAMUKU: v3y4JeHre TeM (BOIIPOCOB) [TK-1 CaMOIIOATr OTOBKHU
ypaBHEHUE [ABVKeHUS TeopeTUYeCKOM 4acTH
JKAJKOCTH, ypaBHeHHe Kypca
Hepa3pbIBHOCTU

pasp ’ ITpopaboTKa JeKIIMOHHOTO 1
BHEHU TOSTHUSI.

YPABHEHHE COCTO Marepuasa

HToro 9
8 Metoj vHTerpanbHbix | CaMOCTOAITe/IbHOE OIIK-2, |Pedepat, Koncrekr
ripeoOpa30BaHuUM. r3yuyeHue Tem (BOIPOCOB) [TK-1 CaMOIIOATOTOBKH
[ToHsiITME MHTETrPaJbLHOTO | TeOPeTUUYeCKOM YaCcTH
ripeobpa3oBaHusl. Kypca

[TpopaboTKa eKIIMOHHOTO 1

Marepuasa

HToro 5
9 MaremaTuueckoe IToaroroBka K OIIK-2, |Omnpoc Ha 3aHATUSIX,
MOZe/IMpoBaHue [PaKTUYe CKUM 3aHATUSM, ITK-1 Pedepat, KoHcrekr
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3/IeKTpHAYe CKUX ceMHHapam CaMonoAroToBky, Otuet
TIpPOL{eCCOB. ToAroTOBKa K 4 ;0 HaGOpaTOpHOIg pabore,
TpakTUYye CKUM 3aHATUSM, OHTPOJIBHAs paboTa
ceMHHapam
ITogroroBka K 4
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
CamocrosiTesibHOe 4
r3yudeHue TeM (BOIIPOCOB)
TeopeThueCKOl 4acTu
Kypca
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
ITogroroBka K 1
KOHTPOJIbHBIM paboTam
Ntoro 20
10 HenvHeliHbie ITpopaboTKa JIeKIMOHHOTO 1 OIIK-2, |KoHcrekr
BOJIHOBBIE YPaBHEHUS. Marepua’a [TK-1 CaMorioAroToBku, OTuer
OdopmiieHre 0TUETOB TI0 4 o niaboparopHoit padore,
KonTposnbHas T
nabopaTopHbIM paboTam OHTpO/bHAs paboTa
[ToaroroBka K 1
KOHTPOJIbHBIM paboTam
Ntoro 6
Nroro 3a cemecTp 76
Ntoro 76

9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yYeHHsI TeOPeTUYeCKOH YacTH Kypca
1. ®wusnyeckas uHTepripeTalus peleHus. [IposBieHre NpUHLUIA CyIIePHIO3ULUN
2. Bugel uHTerpanbHbIX TipeoOpasoBaHuid. VHTerpanbHOe rpeoOpa3oBaHHe KaK pa3/ioyKeHHe
(hyHKIIMM B HEKOTODBIM CIEKTP KOMIIOHEHT
3. AKkycTuueckas MHTepnpeTalys. I paHuuHble YCI0BUSA [ aKyCTHUeCKUX BOJIH.
4. Oudpakuys MI0CKOW aKyCTUUeCKOM BOJIHBI Ha I11ape.
5. OObemHbIH MOTEHIMAJ, €70 CBOHCTBA

9.2. TeMbI KOHTPO/IBHBIX PadoT
6. UwucneHHbIM MeTOZ pellieHus 3ajaun Juvpuxiie A5 ypaBHeHus Jlarniaca
7. UncneHHbIM METOZ, pelleHUs] YpaBHeHUs TeIUIONPOBOSHOCTA Ha OCHOBE HESIBHOU pPa3HOCTHOU
cxembl (Kpanka-Hukosncona)
8. IIpocTpaHCTBeHHBIe COIMTOHBI B KEPPOBCKOM Cpejie C HaChlljeHreM HelTMHeWMHOCTH

10. KypcoBas padora
He npegycmorpeno PYII

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

11.1. Ban/bHbIE OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIIEHKU /IJIsI 3/IEMEHTOB KOHTPOJISI

OneMeHTHI yueOHOM MakcrmManbHbIN MakcrManbHbIN MakcrmanbHbIN Bcero 3a
JesTe/IbHOCTH 6ann Ha 1-yro KT c | 6ann 3a mepuog, Gart 3a nepuog, cemecTp
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Hauasia ceMectpa | Mexzay 1KT u 2KT Mexay 2KT v Ha
KOHelL| ceMecTpa
4 cemecTp

KoucmekT 4 5 5 14
CaMOIO/IrOTOBKU
KonTposnbHast pabora 9 10 10 29
Ornpoc Ha 3aHATUSAX 4 5 20 29
Otuer 110 /TabOpaTOPHOMA 8 10 18
pabore
Pecdepar 10 10
Hapacraroym utorom 25 55 100 100

11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha gary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEXKIYHAPOAHYIO OIIeHKY Ipe/CTaB/ieH B Tab/vie
11.3.
Tabsuma 11. 3 — ITepecueT CyMMBbI 6a/IIOB B TPAIULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymMma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (y#oBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTEILHO) (He Hike 60 6asioB F (HeyzmoBneTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOEe U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. KoHcreKT jieKiuii no Bbiciieit MaTematuke : B 2 u. / JI. T. [TucbMeHHbIM. - M. : Aiipuc-Tlpecc,
2007 - . - ISBN 978-5-8112-1687-1. U. 2 : Tpuauare 0aTh JeKLUUM. - 5-e u3g. - M. : Auipuc-Ilpecc, 2007.
- 251, [5] c. : m., Tabm. - ISBN 978-5-8112-2315-2 (Hamuure B 6ubmmoreke TYCYP - 60 3K3.)

2. Metoapl Maremathueckod (u3vku: YueOHoe mocoOue TIpeAHAa3HAUeHO [jis CTYJeHTOB
(dakynbreta aucraHioHHoro obyuenuss TYCYPa / I'punsieB FO. B., Ymako B. M., MunbkoB JI. JI.,
Tumuenko C. B. - 2012, 148 c. [DOnektpoHHbii pecypc] - Pexum  jgocrtyma:
http://edu.tusur.ru/publications/3379, cBoOOAHBII.
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12.2. lonosHUTe /ILHAA IMTepaTypa

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.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

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.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE 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

13. MarepHua/ibLHO-TeEXHMYECKOE ofecrneueHre JUCHHUITHHBI
KommbroTepHbIl  Kacc, 00OpyAOBaHHBIM KOMIblOTepamMu kiacca Pentium I u  Bbile,
BKJ/IFOUEHHbIN B ceTh Internet.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKeHNUH 1.

15. MeToanuecKue peKOMeH/JAL|H 10 OPraHu3aliy U3yYeHUsl AUCHUILTHHbBI
be3 pekoMeH a1 1.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

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

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
[Tpoduns: KBaHTOBasi U oNTHYECKAs 3/IEKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 2

Cemecrtp: 4

YuebHbIi 171aH Habopa 2014 roga

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

3auet: 4 cemecTp

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 CTPOUTD TTPOCTEHIITHE [To/mKeH 3HaTh OCHOBHBIE TTPecTaB/ieHust 00
¢du3nuecKre U MaTeMaTUueCcKre MofesTn YPaBHEHUSIX C YaCTHBIMU IPOM3BOAHBIMH,
npubOpPOB, CXeM, YCTPOMCTB U YCTaHOBOK 3aKOHbI COXPaHeHUs KaK OCHOBY
3/IeKTPOHMKU U HAaHO3/IEKTPOHUKHU PA3/IMYHOTO | MO/Ie/TbHOTO OTKCaHus (hr3uueCKou
(YHKIIMOHATbHOTO Ha3HAUeHUs, a TakKe CYLLHOCTH IIpOLiecca; 3HaThb
WCII0/Ib30BaTh CTaHJapTHbIE TIPOrPaMMHbIe MaTeMaTHhyeCcKre Mo/ieJi IIPUOOPOB, CXeM,
CpejCTBa UX KOMITBIOTEPHOTO MOZIe/TMPOBaHUsl | yCTPOMCTB U YCTaHOBOK /IEKTPOHUKU U

OIIK-2 CTII0COOHOCTBIO BBISIB/ISITH HAHOS/IEKTPOHHKI,

eCTeCTBEHHOHAYUHYIO CYI{HOCTh I1pobieMm,
BO3HMKAIOIMX B X0Ze MpogeCcCHOHaIbHOU
JlesITe/IbHOCTH, NIPUB/IeKaTh /ISl UX pelleHUs
COOTBETCTBYIOLIMH (PM3MKO-MaTeMaTuieCKUn
amrapar

[o/mKeH yMeTb BbISIBSTD
eCTeCTBEeHHOHAYyUHYIO CYI[HOCTb Ipobiiem,
yMeTb MO/Ie/TUPOBATh peasibHble
¢u3ryeckue NpoLiecchl Kak KpaeBble
3a/jauu /1J1s ypaBHeHUI B YaCTHBIX
TIPOM3BOJHBIX;

[omKeH BnaileTb MeTOlaMH peLLeHUst
ypaBHEeHUI B YaCTHBIX TTPOM3BOAHBIX [IJIs
TeOpeTUUeCKUX Y MPaKTUYeCKUX 3a/ay Ha
OCHOBe TOCTPOeHHs HU3NUECKUX U
MaTeMaTHyeCKUX Mogesei mpubopos,
CXeM, YCTPOWCTB U yCTaHOBOK
3/IeKTPOHUKU U HAaHO3/IEKTPOHUKHU
pa3UuHOro (GyHKI[MOHATBEHOTO
Ha3HaueHHs], a TAK)Ke UCI0/Ib30BaTh
CTaHJApTHbIE POrpPaMMHbIe CPe/ICTBA UX
KOMITbIOTEPHOT0 MO/Ie/IMPOBaHuS ;

OO11e XapaKTepUCTHKH TI0Ka3areneld U KpUTepueB
nipYBeZieHbl B Tabnuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHMIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX SJTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM

Ob6nagaet (hakTHUe CKUMHU

OO6saaeT AMArIa30HOM

KonTponupyet paborty,

YPOBeHb) Y TeopeThueCKUMHU MpaKTUYeCKUX YMeHUH, | TIPOBOJUT OLIEHKY,
3HAHUSIMU B TIpejiesiax TpeOyeMbIX /JIs1 pa3BUTHS | COBEPILEHCTBYET AeHCTBUS
r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem

Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B
obs1acTv UccieOBaHuUs

3aBepllleHue 3a/iau B
WCCJIe/IOBAHUH,
TIPUCITOCab/IMBaeT CBOe
TIOBe/IeHue K
obcTosiITeNTbCTBAM B
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pelieHUH pobiem

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aiaeT OCHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajiau

PaboraeT npu rpsiMoM
HaO/MIOIeHNUN

Ha3HAuUeHUs,
MO/le/TUPOBaHMUSI.

2 Peamu3anus KOMIIeTeHI[UI

2.1 Komnerenmpusa ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelive Gu3ndeckre ¥ MaTeMaThUdeCcKre MOJesid MPUOopOB,
CXeM, YCTPOMCTB M YCTQHOBOK 3/€eKTPOHUMKHM U HAHO3JEKTPOHUKU Pa3/M4HOrO (PyHKLMOHATBHOIO

d TdKXe MCIIO/JIb30BaTb CTaHAApPTHbBIE€ TIIpOrpaMMHBIe CpeCTBa HKWX KOMIIBIOTEPDHOI'O

st bopMUpOBaHMS KOMIIETEHIIUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAroB. DTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbl 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLIEHUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCTIOb3YeMble CPEe/ICTBA OLIEHUBAHMS

Tabuia 3 — Orarbl

busmyeckux u
MareMaTh4yeCKUX MOJe/Tb
rpubopoB, cxem,
YCTPOWCTB U YCTaHOBOK
3/IEKTPOHUKU U
HAHO3/IeKTPOHUKH
pa3/InYHOTO
(YHKLIMOHAIBHOTO
Ha3HaueHWUst; 3HaeT
00s1aCcTh IPUMEHeHust
CTaHJAPTHBIX
MPOTPaMMHBIX CPe/CTBa
KOMITBFOTEPHOTO
MOZIeTMPOBaHUS

MaTeMaTHhyecKre MOZiesTi
npruOOpOB, CXeM,
YCTPOMCTB U yCTaHOBOK
3JIEKTPOHUKU U
HaHO3JIeKTPOHUKH
pas/IMn4yHOro
(yHKLMOHATBHOTO
Ha3HaueHUs; yMeeT
WCTIO/Ib30BaTh
CTaHJApTHbIE
TIpOrpaMMHbIe CpeZiCTBa
MX KOMITbFOTEPHOTO
MO/Ie/TUPOBAHUS

CocraB 3HaThb YmeTb Bnangets
Copeprkanue 00s1aCTb TIpUMEeHeHUsT CTPOMTH MPOCTeUILIe MeTOo/laMH [T0CTPOeHUs
3TaroB Moziesiel TIPOCTeULLNX busnueckue 1 MareMaTUueCKUX Mojernen

rpubopoB, cxem,
YCTPOWCTB U YCTaHOBOK
3JIEKTPOHHKHU U
HaHO3JIEKTPOHHUKY;
CTaH/IapTHBIMU
MPOrPaMMHBIMU
CpeACcTBaMU
KOMIbIOTEPHOTO
MO/IeTUPOBAHUS

Buppl 3aHATHI

* VHTepakTBHbIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IpakTrhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

» Jlekuuu;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
NIpaKTUUYeCKHe 3aHATHS;
* NHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* NHTepakTuBHbIE
JIeKLWY;

* [IpakTHUueckue
3aHATUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* lHTepakTHBHBIE
MpaKTUYeCKUe 3aHsATHS;
* lHTepakTuUBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHble
3aHSATHS;

* CamocTosTenbHas
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHsX;
* KoHcriekT

» KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHcnekr

* Otyet no
nabopatopHoii pabore;
* Pedepar;

* 3auerT;
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CaMOITOATrOTOBKY; CaMOITOATOTOBKY;
* Pedepar; * Pedepar;
* 3auerT; * 3aueT;
dopMynMpoBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OtmuHo * obnacT mpUMeHeHUs * CTPOMTH NPOCTEUIINe

(BbICOKMI YPOBEHB)

TIPOCTEMIINX
(bu3nueckux u
MareMaTHuyeCKUX
Moyziesielt mprubopoB.,
CXeM, YCTPOMCTB U

¢buznueckue u
MaTeMaTuuecKue Mofeu
ipubOopOB, CXeM,
YCTPOWCTB U YCTaHOBOK
3JIEKTPOHUKU U

* MeTO/JaMH MOCTPOEHHUS
MaTemMaTHueCKUX
Mozienei mpubopoB,
CX€eM, YCTPOWCTB U
YCTaHOBOK 3/1IEKTPOHUKHU
Y HAHO3JIEKTPOHUKHU

YCTaHOBOK JIEKTPOHUKM | HaHO3/IeKTPOHUKU Bnapeetr ctanzapTHbIMU
Y HAHO3/IeKTPOHUKHU pas/IMu4yHOro NIPOrpaMMHBIMU
pasIMYHOro (byHKL[MOHATBHOTO CpefCcTBaMM
(DYHKLIMOHA/IbHOT'O Ha3HayeHUs; yMeeT KOMITbFOTEPHOT0
Ha3HaueHust; 00/1aCcTh BBIOMpATh MPOTPaMMHBIE | MOZe/TUPOBaHMS;
NIpYMeHeHHs] Cpe/icTBa
NIPOrPaMMHBIX CPefCTB KOMITbIOTEPHOT'O
KOMIIbFOTEPHOI'0 MO/le/IMPOBaHNSI;
MO/Ie/TMPOBaHMs;

Xopouio (6a30Bblii | ¢ 06G1aCT IPUMEHEHUsT | * CTPOMTB IIPOCTEMIMEe | ® CTPOUT

TIOZIXO/IbI K PEIeHHIO
3ajay;

ypOBEHB) HPOCTeﬁLLH/IX (bI/ISI/IIIECKI/Ie u MareMaTHu4decKue Mozenu
(bu3nyeckux u MareMaTHyecKre MO/IeJii | OT/e/bHbIX PUOOPOB,
MaremMaThyeCKUx npubopoB, cxeMm, CXeM, YCTPOMNCTB U
MoZeJsieit mpubopos., YCTPOMWCTB U yCTAHOBOK | YCTaHOBOK 3/IeKTPOHUKHU
CXeM, YCTPOKCTB U 3/IEKTPOHUKH U Y HAHOJIEKTPOHHUKH C
YCTaHOBOK 3JIEKTPOHUKHM | HAHO3JIEKTPOHUKM; WCTIOb30BaHUEM
Y HAaHO3JIEKTPOHUKH; CTaHZAPTHBIX
TIporpaMMHbIe CpeZiCTBa MPOrpaMMHBIX CpPe/ICTB;
KOMITBIOTEPHOTO
MO/Ie/TUPOBaHUSI;

YI0BNIETBOPUTE/IbH | ¢ 00/aCTV MPUMeHeHus1 | * obpabaTbiBaTh * paboTaet rpu NPSIMOM

0 (TIOpOroBbIi KOMITbIOTEPHOTO UHGbOPMALHIO U3 HaOJ/TIO[eHIH. ;

ypOBeHb) MO/Jle/TMpOBaHUs 1 06ume I/IHTepHeTa;

Tabmwia 5 — Sransl

2.2 Komnerennua OITK-2

OTIIK-2: criocoOHOCTBIO BBISB/ATH €CTeCTBEHHOHAYUHYIO CYIHOCTH IpO0/1eM, BO3HUKAIOIIUX B
XoZle MpogeCCUOHATbHOW [eATe/bHOCTH, IPUB/IEKAaTh [/ WX pelleHUs COOTBETCTBYHOIIUW (DU3HKO-
MaTeMaTH4eCKuM arapar.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITeTEHL|UY, IpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHUS
Tipe/iCTaB/IeHbI B Tabsuiie 5.
OPMHUPOBaHUs KOMIIETEHLIMU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

BO3HUKAIOIIUX B XO/e
npogeccroHaIbHOU

CYIIHOCTb TIPo0sieMm,
BO3HUKAIOIINX B XO7Ie

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue eCTeCTBeHHOHAYUYHYIO BBISIB/ISITH CTI0COOHOCTBIO BBISIBJISITH
3TaroB CYILIHOCTB Mpo0IIeM, eCTeCTBEHHOHAYUHYIO eCTeCTBeHHOHAyUHY0

CYIIHOCTb TIpo0/IeM;
WCII0/Tb3yeT (PU3UKO-
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JesITeNTbHOCTH,
TIPUBJIEKATh [IJIs1 UX
pelLieHus
COOTBETCTBYIOLMU
(bu3MKo-MaTeMaTHUe CKUM
arriapar; 3HaTb
TpocTeiiive Gpusnueckue
Y MaTemMaTuuecKue
Mo/ie/Td TIpUOOPOB, CXeM,
YCTPOMCTB U yCTaHOBOK
3/IEKTPOHUKU U
HaHO3J/1IeKTPOHUKH

ripogeccroHaIbHOU
JiesiTe/TIbHOCTH,
TIpUBJIEKATh [/ UX
pelieHust
COOTBETCTBYOLUMN
¢bu3MKo-MaTemMaTruue CKUi
arrapar; yMeTb CTPOUTb
¢dusmueckue u
MaremMaTh4yecKre MoJenu
nprubOpOB, CXeM,
YCTPOUCTB U yCTAaHOBOK
3JIEKTPOHUKU U
HAHO3/IeKTPOHUKU

MaTeMaTHUeCKHi armapar
[UIs1 pereHust
BO3HHUKAIOIHX MMpobieM;
B/IaZIeTb METO/IaMH
MOCTPOEHUSsI
MareMaTh4yeCKUX Mojesiei
npubopoB, cxem,
YCTPOUCTB C
WCTI0/Ib30BaHUEM CPEeZICTB
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUS

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTHUBHbIE
JIeKLIWY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* IHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposnbHas pabora;
* Otyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSIX;
* KoHcnekT

* KoHrposnbHast pabota;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* KoHCrekT

* Otyet no
naboparopHoii pabore;
* Pedepar;

* 3auert;

CaMOITOArOTOBKY; CaMOIIOAATOTOBKY;
* Pedepar; * Pedepar;
* 3auerT; * 3aueT;
dopMy/nMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHUBAHWS [JaHHOW KOMITeTEHL[MM TIpuBe/leHa B
Tabuiie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPHUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OTnryHO * BBIIB/IATD

(BBICOKMI YPOBEHb)

* eCTeCcTBeHHOHAy4YHYHO
CYIIHOCTb TIpO0/IeM,
BO3HMKAIOIL[MX B XO/ie
ripoeccroHabHOM
JiesiTeTbHOCTH, 3HaeT
COOTBETCTBYHOLIUM
(u3rKo-mMaTemaTrue CKUi
arrapar; 3Haet
MpoCTeuIIne
dbusnyeckue u
MareMaTHhyecKre MoJiesini
IprbOpOB, CXeM,
YCTPOWCTB U yCTaHOBOK

eCcTeCTBeHHOHAYUHYIO
CYLIJHOCTE Tpobiiem;
TIpUB/IEKaeT [/ UX
peleHust
COOTBETCTBYHOLIUM
¢u3MKo-MaTemMaTHue CKUi
arrapar; yMeeT CTPOUTb
¢dusnueckue u
MaremMaTh4ecKre MoJenn
npubopoB, cxeM,
YCTPOMCTB U YCTaHOBOK
3JIEKTPOHUKU U

* TIpUMeHsieT
(bu3rueckKyie 3aKOHBI IS
BLISIB/IEHUST
eCTeCTBeHHOHAYUHOU
CYIIHOCTH TIpobiiem;
B/aJieeT MeTo/laMU
MOCTPOEHHs
MareMaThyeCcKHx
MoZeJieil npubopos.,
CXeM, YCTPOMCTB C
WCTIOb30BaHUEM CPe/ICTB
KOMIIbIOTEPHOTO
MO/Ie/TUPOBaHUSI;
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3JIEKTPOHUKH U
HAHO3J/IEKTDOHUKH;

HaHO3J/IEKTDOHUKH;

Xoportio (6a30BbIit

* eCTeCTBEeHHOHAyuUHYH0

® BBIABJIATH

* HCIOJb3yeT

npubopoB, cxeMm,
YCTPOWCTB M yCTaHOBOK
3JIEKTPOHUKH U
HAHO3/IEKTPOHUKH, 3HAeT
oOI111He TTOHATHS B
npeziesiax U3y4yaeMou
ob/acTu;

YPOBeHb) CYIL[HOCTB Tpobiiem, €CTeCTBEHHOHAYUHY1O (u3ryeckue 3aKOHBI Ji1s
BO3HUKAIOILMX B X0O7ie CYLL{HOCTb 11pobiem; BBISIB/IEHUST
nipodeccruoHanbHON TIpUBJIEKaeT €CTeCTBeHHOHAyUHOMN
JlesTe/IbHOCTH; 3HaeT COOTBETCTBYHOLL{MH CYILIHOCTH T1pobiem;
npoCTeHIe (U3MKO-MaTeMaTUYeCKUd | CTPOUT MaTeMaTHueCKue
¢busnueckue u arrapar, CTPOUT MO/Ie/! OT/e/IbHbIX
MaremMaTh4yecKre MOJie/Id | MaTeMaTHuecKre MOZiesi | TIPUOOpOB €
IprbOpOB, CXeM, 00BEKTOB,; TIpUMeHeHUeM
YCTPOMCTB ¥ yCTaHOBOK KOMIIbIOTEPHOTO
3JIEKTPOHUKU U MO/IeNIMPOBaHHUsL. ;
HAHO3/IEKTPOHUKUY;

Y0BNeTBOPUTENBH | ¢ 3HAET MpOCTeHie * CTPOMTH MpocTeiiie | * paboTaeT rpu NpsiMOM

0 (TIOpOroBBIi buznueckue u (usnueckue u HaO/TIO/IeHUH; B/iafieeT

YPOBEHb) MaremMaTU4yecKle MOJie/ld | MaTeMaTuuecKue Mofie/iv | OOL{MMU TOHSTHS B

nipruOOpOB;

rpefiesiax u3yuyaeMomn
obnacty;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBble KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHs] MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAaMOIIOATOTOBKY
— AKycTuueckasi UHTeprpeTalys. ['paH1uHble YCI0BUS AJIs1 aKyCTUUeCKUX BOsH 2. Judpakiys
TIJTIOCKOM aKyCTHUeCKOH BOJTHBI Ha 11ape. 3. O0beMHbI TTOTeHI[Hal, ero CBoicTBa 4. BUAbI MHTerpaTbHBIX
npeoOpa3oBanuii. VIHTerpasbHOe TmpeoOpa3oBaHue KakK pa3/iokeHHWe (YHKIMA B HEKOTODPBIM CITeKTD
KOMITOHeHT. 5. Pu3nyeckas UHTepripeTalys peleHus. [IposisieHre NpyUHLIKAIIA CyIIepIIO3ULIMUA

3.2 Temsbl pedepaToB
— ®usnueckas UHTepripeTalys pelieHus. [IposiByieHre IPUHLIUIIA CYTIePIIO3ULIUU
— Bupabl uHTerpasbHbBIX TMpeobpa3oBaHui. VIHTerpasibHOe Tpeobpa3oBaHue KaK pasioKeHue
(hYHKLIMY B HEKOTOPBIN CITEKTP KOMITOHEHT
— AKycTuueckasi UHTeprpeTalusi. [ paHUuHbIe YC/I0BUS AJisl aKyCTUUe CKUX BOJTH.
— [Judpakius 1I0CKoM aKyCTHUYeCKOM BOJTHBI Ha 111ape.

— OObeMHBIH MOTeHIIUa, ero CBOMCTBA

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX
— BeiBoz ypaBHeHMit. [TocTaHOBKa KpaeBbIX 3a/lau. YpaBHEHUs TETJIONPOBOAHOCTH U KoylebaHu

(dopMypoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

B OrpaHWYeHHOW o6sacTi (OAHOpPOJHBIE TPAHWYHBLIE YC/IOBHSI). YpPaBHEHUs TeEIJIOTIPOBOJHOCTH W
KojmebaHWid B OrpaHUuYeHHOM o0sacTy  (HeOAHOpPOAHBIE TpaHWUYHbIE YCJIOBHS)  YpaBHeHHE
TEeTUIONPOBOJHOCTH Ha OECKOHEUHOU MpsSIMOM, B HEOTPAaHUUYEHHOM IPOCTPAHCTBe, Ha TMOy0eCKOHEUHOM
npsimor 3afaua Ltypma-JInyBusns (oTpe3okK, NpsIMOYTObHUK, Mapasienenuries;) BoiunicieHue KBazpara
HOpMbI. 3azaua LlItypma-J/IuyBumisg (Kpyr, CeKTop, Kobl0). YpaBHeHUe Jlarsiaca B MpsIMOYTO/IbHUKE U
rapasuiesnenunene YpaBHeHue Jlariiaca B Kpyre, BHe Kpyra, B KOjblie, B CeKTOpe YpaBHeHue Jlaruiaca B
LWIUHADE U ero 4acTsx
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3.4 TeMbI KOHTPO/IbHBIX padoT
— IlpocTpaHCcTBeHHBbIE COTMTOHBI B KEPPOBCKOU Cpejie C HacChIllleHreM HeJIMHeHHOCTH
— UucneHHbIM MeTO/| pellieHUs 3a7iaur upuxe /s ypaBHeHus Jlariaca
— YucneHHbIN MeTO/ pellieHus] ypaBHeHUs TelJIONPOBOAHOCTH Ha OCHOBE HeSIBHOW Pa3HOCTHOM
cxembl (Kpanka-Hukosncona)

3.5 Tembl 1abopaTopHBIX padoT
[TpocTpaHCTBeHHbIE COTUTOHBI B KEPPOBCKOM Cpe/ie C HaChIlL[eHUEeM HeJTMHENHOCTH
UucieHHbIV MeTO/, pellieHus 3afauu upuxe a/s ypaBHeHus Jlariaca
— UwucneHHBIM MeTOZ pelleHus] TUIepOOTMUeCKOro ypaBHEHHsS Ha OCHOBe SIBHOM DPa3HOCTHOM
CXeMbI
— UYucneHHbIN METOZ pellleHusl YpaBHEHMs TeIJIONPOBOAHOCTY Ha OCHOBE HesBHOWM Pa3sHOCTHOM
cxeMbl (Kpanka-HukosicoHa)

3.6 3auét

— 1. OcHoBHBIE CBefleHWsT 00 ypaBHEHWSIX C UaCTHbBIMM TpousBogHbiMu (YUIT) 2.
MopenvpoBanue (u3nyeCcKrx MpoLeCCOB YPaBHEHUSIMU B YaCTHBIX MPOM3BOAHBIX. 3. Knaccudukauys u
IIpUBeJileHre K KaHOHW4YeCcKoMy BUAy JuHenHbIXx YUIT Broporo mopszka. 4. Pemenne YUII metomom
pa3zeneHusi miepemeHHbIX (Meton @Dypbe). 5. CoOCTBeHHbIe 3HaueHUsi U COOCTBeHHble (GYHKLUU. 6.
3amaua ltypma- JluyBuwins 7. Mertog uHTerpasibHbIX npeobpa3oBanuii. 8. [loHsiTHe HWHTErpaabHOTO
npeoOpa3oBanusi. 9. UwucneHHble W TpUOMMKeHHble MeToAbl pemieHuss YUIL. 10. YpaBHeHus
TUPOJAVHAMUKYU: YpaBHEHUe [BWKEeHUs JKUAKOCTH, YpaBHEeHHe HepaspbIBHOCTH, YpaBHEHUE COCTOSTHUA.
11. Marematrueckoe MoOJeNUpOBaHUE 3IeKTPUYECKUX mpoleccoB. 12. HenvHeliHble BOJIHOBBIE
ypaBHeHus. 13. JIuHeriHble ogHOopozHble I'Y. 14. CamoconpsbkeHHoe ypaBHeHue lItypma-JInysuns. 15.
WuTerpanbHoe TmipeoOpa3oBaHMe KakK passiokeHWe (YHKIMM B HEKOTOPBIM CIIEKTP KOMITOHeHT. 16.
WHTerpaspHOE npeobpa3oBaHre — MyTh K YMEHBILIEHWIO YKC/la He3aBUCHUMbIX TlepeMeHHbIX B YUII. 17.
CpaBHeHMe aHa/lIUTHYeCKHWX pelleHUNd C UWCAeHHbIMM pelleHusIMA. [IOHSATHST aHaIUTUYeCKoro M
yuc/aeHHOro peleHuid. 18. BriBog ypaBHeHuii akyctuku. 19. Ilpunuun [odireHca. 20. dudpaxius
TIJIOCKOM aKyCTHMYeCKOM BO/HBI Ha Liape.

4 MeTtognueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/jau 00yueHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepuaIbl:
— MeTOAUYeCKHWe MaTepuasibl, OMNpeAesIoIIe TMPOLeypbl OLIEHUBAHUS 3HAHWH, YMEHWH,
HAaBBLIKOB M (WIM) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIIUX 3Tamnbl (OP-MUPOBaHUS KOMITETEHIHH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. KoHcnekr sieKiuii no Bbiciei MaTematvke : B 2 u. / 1. T. [TucbMmeHHbI. - 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 3k3.)

2. Metogpl Marematuyeckod (u3uku: YueOHoe TmocoOue TIpeAHA3HAUeHO [Jis CTY[eHTOB
¢dakynbrera aucraHioHHoro obyuenus 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, cBOOOHBII.

4.2. lonoHMTe/IbHAA IMTepaTypa

1. Marematrueckrue MeTobl GU3UKW. 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 / Marasunuaukos JI. M. - 2012. 206 c. [SnekTpoHHBINA pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/2258, cBoOOAHBIA.

3. Kypc marematnueckout ¢husnku : YuebHuKk s By3oB / C. I. MUX/IUH. - 2-e U3[., CTePeOTHIL. -
CII6. : Jlanb, 2002. - 376 c. : iopTp. - (YuebHUKHU A1 By30B. CrielianbHast iureparypa). - bubmuorp.: c.
569-575. - ISBN 5-8114-0468-9 : (Hamuuue B 6ubmoreke TYCYP - 5 3k3.)
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4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne

1. MeTtozabl MaTeMaTU4YeCKoi (pu3nku : PyKOBOACTBO K OpraHM3alii CaMOCTOSITe/TbHOM paboThI
I crygeHToB cnepuanbHOCTH 210106 "IIpomeinuieHHas smekrpoHuka"” / FO. B. I'punses, JI. JI.
MuHbkoB ; PeflepabHOe areHTCTBO 10 00pa3oBaHU0, TOMCKUI rOCyAapCTBeHHbIM YHUBEPCUTET CUCTEM
yTpaB/eHusl U pajino371eKTPOHMKHY, Kadepa npombliieHHOM 3n1eKTpoHuku. - Tomck : TYCYP, 2007. -
116 c. : (Hammune B 6ubmoTeke TYCYP - 94 3k3.)

2. Metoapl Marematuuecko ¢u3vku: MeTosuueckue yKasaHUs K MPAKTUUYECKUM 3aHATUSM /
letiko II. II. - 2012. 31 c. [OnekrpoHHblMi  pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/2351, cBOGOHBIH.

3. PellleHne ypaBHeHWM B UYaCTHBIX IPOM3BOJHBIX TUTEpOOIMUYECKOr0 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 rapaboMuecKnx ypaBHEHUM B YaCTHBIX TPOM3BOJHBIX 1O cxeme KpaHka—
Hukoncona: Metomnueckye yKa3aHusi K 1abopatopHoii pabore / T'efiko I1. IT. - 2012. 14 c. [SneKTpOoHHbIH
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/2347, cBob60HBIT.

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

6. IIpocTpaHCTBeHHbIe COJMTOHBI B KEPPOBCKOW Cpefle C HAaCBIIeHUeM HeJMHEeWHOCTHU:
MeToanueckre yKa3zaHusl K jlabopatopHoit pabore / Mara3suHHMKOB A. JI. - 2012. 21 c. [O1eKTpoHHbIH
pecypc] - Pexxum mocrtymna: http://edu.tusur.ru/publications/2350, cBo60HBIT.

7. Metoabl MareMaTUueCcKoW (u3MKuA: MeToAuueckue yKa3aHWs K MPaKTUYECKUM 3aHSITUAM /
leiiko II. TII. - 2012, 31 c. [DOnekTpoHHbIM  pecypc] - Pexum  focTyma:
http://edu.tusur.ru/publications/2351, cBoGOAHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. O6pasoBaresbHBIN MOPTa yHUBEPCUTETa, OUOMOTeKa YHUBEPCUTeTa
2. http://ru.wikipedia.org - CBoO0Hast SHLMK/IONEeAUs «Bukumneausi».
3. ITouckoBele cucteMsl Google, Yandex, Rambler u gp.
4. NntepHeT-o603peBaresnb Mozilla Firefox (nnu Internet Explorer, unu zp.)
5. Microsoft Office, Adobe Acrobat Reader zist uTeHust 3/71€KTPOHHBIX TTOCOOMIA

Ghwhe
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