MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Teopust iuppepeHnaTBLHBIX H HHTEIPAJIbHBIX YPABHEHH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

HampaBnenue noarotoBku / ceruaibHOCTh: 27.03.03 CucTteMHBbIH aHAJIN3 U yIIPaBJIeHUE
Hanpasnennocts (nmpodunp) / cnenmanuzanus: CHCTeMHBIH aHaJM3 M yIOpaBlieHHe B
MH(OPMALMOHHBIX TEXHOJIOTHAX

®opma o0ydeHus: OUHaA

@PaxynpreT: PBC, @aKy/JabTeT BHIYUCIUTEIBHBIX CHCTEM

Kagenpa: KCYII, Kajdeapa koMnbIOTEpHBIX CHCTEM B YIIPABJIEHHH H NPOEKTHPOBAHUM

Kypc: 2

Cemectp: 3

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jlexuuu 36 36 4acoB
2 [TpakTrueckue 3aHITHS 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocrosTenpHas paboTa 36 36 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E.

Ok3ameH: 3 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokor Ne 11 ot « 15 » 5 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmasnibHocTH) 27.03.03 CucteMHbIN aHamu3 U yrpasieHue, yreepxkaeHHoro 11.03.2015 roxa,
paccmoTpena u omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 roma, MPOTOKOMI
Ne .

Pa3zpaboTunku:

accucteHT Kadenpa KOMIbIOTEpHBIX
CHCTEM B YIPaBJICHUHU U IIPOEKTHPO-
Banuu (KCVII) T. E. I'puropbeBa

noneHT Kadenpa KOMITBIOTEPHBIX CH-
CTEM B YIIPABIICHUH ¥ MPOCKTHPOBA-
nun (KCVYII) B. I'. bapannauk

3aBeayrommii obecreunBaronieii kad.
KCVYII 1O. A. llypeirun

Pabouas mporpamMma TUCIIUIUIMHBI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan ®BC JI. A. KoznoBa
3aBenyromnuii BeITycKaroIen kag.

KCVII 1O. A. lypeirun
OKCIEPTHI:

IIpodeccop kadenpsl kKoMIbIOTEp-
HBIX CUCTEM B YIIPABJICHUHU U IIPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

JlouieHT Kageapbl KOMITBIOTEPHBIX
CHCTEM B YIPaBJICHUU U IPOEKTHPO-
Banuu (KCVII) B. I1. KoyOuHcKkwmit
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

DopMHUpOBaHHE Y CTYACHTOB HABBIKOB PELICHHUS] OCHOBHBIX JU(GEepeHIINaTIbHbIX U HHTETPAIbHBIX
YPaBHEHHUH, UCTIOJIb3yEMBIX B ECTECTBEHHBIX HAayKaXx.

JlocTikeHne yKkazaHHBIX Lenei crocoOcTByeT gopmupoBanuto kommereHnuit: OIIK-1 - roros-
HOCTb IPUMEHSTh METO/Ibl MaTEMAaTUKH, (PU3UKU, XUMHUH, CACTEMHOTO aHAJIN3a, TCOPUH YIPABJICHUS, T€O-
pHUM 3HAHUM, TEOPUU U TEXHOJIOTUU MPOrPaMMHUPOBAHUS, a TAK)KE METOAOB I'YMaHUTAPHBIX, SKOHOMUYE-
ckux U couuanbHbiX Hayk; OIIK-3 - cnocoOHOCTh NMpeACTaBIsATh COBPEMEHHYIO HAYYHYIO KapTHHY MHUpPa
Ha OCHOBE 3HAHUI OCHOBHBIX IOJIOKEHU, 3aKOHOB U METOI0OB €CTECTBEHHBIX HAyK U MAaTEMaTHUKH.

1.2. 3amaum AMCHMIIIMHBI

— - pa3BUTHE MaTEeMaTHYECKOMN KYJIBTYphI Y CTYJICHTOB;

— — OBJIAJICHWEC METOJAMH WCCIEJOBAaHUS U perieHus AuQQPEpeHIInaTbHBIX U HHTETPATHHBIX
YPaBHEHUM;

— — (opMupOBaHHE HABBIKOB aHAJIM3a MaTEMAaTHUYECKHUX MOJICTICH OOBEKTOB M MPOIIECCOB OKPY-
JKAIOILEH Cpenbl;

— — (opMupoBaHHE y CTYICHTOB YMEHHSI CAMOCTOSTEIILHOTO OOYUYCHHUS U aHAIN3a TIPUKIIATHBIX
3a/au.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII

Hucuumuinna «Teopust auddepennnanbHbIX U MHTErpanbHbIX ypaBHeHui» (b1.5.17) otHocurcs k
6soky 1 (6a3oBas 4acTh).

[TpeamecTBYOMKUMY TUCHUILTMHAMUI, (OPMUPYIOIIMMHU HaYaJIbHbIC 3HAHUS, SBISIOTCS: Berauciu-
TenbHasE MaTematuka, MlHpopmaruka, KomnbrotepHoe MoaenupoBanue Gpu3snueckux 3ajaad, Maremaruka,
IIporpamMmmMupoBaHu€E U OCHOBBI alropurMusanuu, Ousuka.

[TocnenyromyMy JUCHUIUIMHAMY SIBISIFOTCA: Teopust BEpOATHOCTEN M MaTeMaTH4eCKas CTaTUCTH-
Ka.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEIYIOIIUX KOMIETSHIUI:

— OIIK-1 roTOBHOCTBIO PUMEHATH METOJIbI MAaTEMaTHKH, (PU3UKH, XUMHUH, CUCTEMHOTO aHaJIH -
3a, TEOPUM YINPABICHUS, TEOPUU 3HAHWM, TEOPUU U TEXHOJOTHUU MPOTPAMMHUPOBAHUS, & TAKKE METOOB
T'yMaHUTApHbIX, JKOHOMUUYECKHUX U COLMANIbHBIX HayK;

—  OIIK-3 crnocoOHOCTBIO TTPEICTABIIATh COBPEMEHHYIO HAyYHYIO KapTUHY MUpa Ha OCHOBE 3Ha-
HUI OCHOBHBIX IIOJIOKEHUM, 3aKOHOB U METOIOB €CTECTBEHHBIX HAYK M MATEMATHKH;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOIUICs TOKEH:

— 3HATh OCHOBHBIC TUNBI TU(PEpEeHINATBHBIX 1 UHTETPAIbHBIX YPaBHEHHH M CIIOCOOBI UX pe-
LICHHUS.

—  yMeThb IIPU PEIICHUH 3a]1a4 BBIOUPATh U HCII0JIb30BaTh HEOOXOAUMBIE BHIYMCIUTEIbHBIE METO-
JIbl B 3aBUCUMOCTH OT IIOCTaBJIEHHOH 3aJauyM, JJOTMYECKU NPAaBUIBHO CTPOUTH PACCYKIEHUS IpU pellie-
HUU 33/1a4.

—  BJIa/IeTh HaBBIKAMH COCTaBJICHUS MU PEpEeHIINATBHBIX 1 HHTETPAIbHBIX YPaBHEHUH TpHU pe-
IICHUU aHAJTUTHYECKUX U YMCIEHHBIX 3a]a4, 1 HH(opMarmeldr 00 OCHOBHBIX METO/IaX COCTABIICHHUS MaTe -
MaTHYECKHUX MoJieNiell 0OBEKTOB U MPOIIECCOB OKPYKAIOIICH CPEIbI.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 72 72
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Jlexknnn 36 36
[IpakTueckue 3aHATHS 36 36
CamocTtosiTenbHas paboTa (Bcero) 36 36
[IpopaboTka JIEKIIMOHHOTO MaTepraia 18 18
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 18 18
Bcero (0e3 ax3amena) 108 108
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHunb! 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

A = | 88 2 £
) = © g 5 =
? S s Fog 2 0
HazBanus pa3aenoB TUCHUIUIMHBL i © a o 2 & &
= g s g 0 ==
Q. < S o 5
N
3 cemecTp
1 uddepennmanbapie ypaBHEHHS TIEPBOTO 8 8 4 20 OIIK-1, OIIK-3
HOpAIKA.
2 TuddepeHnnanbHble ypaBHEHUS BBICIINX 6 6 4 16 OIIK-1, OIIK-3
MOPSIIKOB.
3 Cucrtembl OOBIKHOBEHHBIX U hepeHnab- 2 2 4 8 OIIK-1, OIIK-3
HBIX YPABHEHUH.
4 DneMeHThl TEOPUU YCTONYUBOCTH. 2 2 4 8 OIIK-1, OIIK-3
5 YpaBHEHHSI MATEMaTHIECKON (PUBUKH. 4 4 4 12 OIIK-1, OIIK-3
6 'pannuHbBIE, HAUaJIBHBIE U KPAEBbIE YCIIO- 2 2 4 8 OIIK-1, OIIK-3
BUSL.
7 OCHOBHBIE KJIACCHI HHTETPATBHBIX YpaBHE- 4 4 4 12 OIIK-1, OIIK-3
HUU.
8 YpaBHenue ®@pearonpma. 4 4 4 12 |OIIK-1, OIIK-3
9 UnTerpanbHble Ipeodpa3oBaHue U HHTE- 4 4 4 12 OIIK-1, OIIK-3
rpajbHbIe ypPaBHEHHUS.
Hroro 3a cemectp 36 36 36 108
Hroro 36 36 36 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 uddepennmranbabie
YpaBHCHHA IICPBOTO
Mopsi/IKa.

Brenenue B quctumunnay «JIuddepennmansabie
ypaBHeHUs». OCcHOBHBIE onpenenenusi. CBoicTBa 00-
niero pemenus. HTerpanpabie kpusbie. Ocodoe pe-
LIEHHE. YPaBHEHHUS C PA3AEIAIOLIMMUCS IEPEMEHHBI-
mu. OTHOPOAHBIE YPAaBHEHUSA. YPaBHEHUS, IPUBOIS-
myecs K OqHOpPOAHBIM. JInHeliHble ypaBHeHUs. JIu-
HelWHbIe 0THOpOAHbBIE AuddhepeHITnaIbHbIE YpaBHe-
Hus. JInHeliHbIe HeoTHOPOAHbIE TU((epeHIInaTbHbIC
ypaBHeHusa. Metopa bepuyiu. Meron Jlarpanxa.
YpaBHEHMSI, IPUBOAIINECS K IUHEHHBIM (YpaBHEHUE
bepnymnnu, ypaBHenne Pukkatu). YpaBHEHUS B T10JI-
HBIX Tuddepenmanax. YcIoBUe TOTaIbHOCTH. YpaB-
Henus Jlarpamxka u Kiepo. ['eomerpuueckast uaTep-
npeTanys pemeHui qTudpepeHnaIbHOro ypaBHEHUs
nepBoro nopsaka. [Tone nanpasienuii. 30KIUHBL.
YucneHHsle METOIBI peleHus AuddepeHnnanbHbIX
ypaBHeHU. Metoa Dunepa. Y TOUHEHHBI METOT Dil-
nepa. Meron Pynre — Kyrra

oo

HUroro

OIIK-1,
OIIK-3

2 udpdepeHumanbHble
YpaBHEHHUS BBICHINX
MIOPSJIKOB.

Huddepennnanbabie ypaBHEHHS BBICIINX TOPSIIKOB.
VYpaBHeHHUs, JOIyCKaOLUE IOHWKEHHE nopsiaka. JIn-
HElHbIe OTHOPOAHBIE TU(QepeHIInaIbHbIC YpaBHE-
HUS ¢ IPOU3BOJILHBIMU K03(ppunmentamu. dynna-
MEHTalIbHasl cucTeMa peuleHnil. OnpenenuTens
Bponckoro. O61iee perieHue TMHEHHOTO OHOPOIHO-
ro nudGepeHaTbFHOT0 YPaBHEHUS BTOPOTO TIOPSII-
ka. JIuneiinsle oqHOpOAHBIE AU epeHnnanbHbIe
yYpaBHEHUsI C IOCTOSIHHBIMU KO3 urneHTamMu. Xa-
PaKTEPUCTUYECKUNMHOTOWIEH U XapaKTEPUCTUIECKOE
ypaBHeHue. JInHeitHble HeoqHOpoaHbIe TuddepeHiu-
aJIbHbIE YPaBHEHHUS C IPOU3BOJILHBIMU KO3 PHLIMEH-
Tamu. Meron Bapualuy pOU3BOJIBHBIX ITOCTOSHHBIX.
JIuHeltHbIe HEOTHOPOAHBIE MU PepeHInaTbHbIE
YpaBHEHUsI C IOCTOSIHHBIMU KO3 PHIIneHTaMH. Y paB-
HEHU C PABOH YaCThIO CIELMAIBHOIO BU/A.

HUroro

OITK-1,
OI1K-3

3 Cucrembl
OOBIKHOBEHHBIX
mddepeHnnanbHbIX
ypaBHEHUH.

HopmanbHble cucTeMbl 0OBIKHOBEHHBIX U depeHIu-
aJbHBIX ypaBHEeHU. HopManibHbIE CHCTEMBI JIMHEN -
HBIX OTHOPOJHBIX AU depeHnaNbHBIX YpaBHEHUH ¢
MMOCTOSTHHBIMH KO3 (pUITEHTaMHU.

Hroro

OIIK-1,
OIIK-3
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4 DneMeHThI TEOpUHU YcroitunBocTth no JIsmyHoBy. Touka mokost. Teopema 2 OIIK-1,

YCTOWYUBOCTH. JIsmmynoBa. Knaccudukanus Touex mokosl. OIIK-3
Hroro

5 YpaBHeHus VYpaBHEHHUsI B 4aCTHBIX POU3BOJAHBIX. JINHEHBIE OJ1- 4 OIIK-1,

MaTeMaTndyeckoi pusuku. |HopoHble MU depeHaTIbHble YPaBHEHUS B 4acT- OIIK-3

HBIX IPOU3BOAHBIX NepBoro nopsaka. Kmaccuduka-
L1l OCHOBHBIX TUIIOB YPAaBHEHMH MaTEMaTU4ECKON
¢bu3uku. YpaBHeHHE KOJeOaHUM CTPYHBI.

Htoro 4
6 I'pannunbie, HauanabHbIe Pemenue 3amaun Ko MetonoM pasneneHus nepe- 2 OIIK-1,
Y KpaeBbIe YCIOBUSI. MeHHBIX. (MeTtog ®@ypre). Pemenue 3anaun Komu me- OIIK-3

TtoaoM JlanambGepa. YpaBHEeHHUE TEIIIONPOBOAHOCTH.
VYpasuenue Jlamnaca. 3agaua upuxie. Pemenue 3a-
nauu Jupuxie it kpyra.

Hroro
7 OCHOBHBIE KJIaCCBI OcCHOBHBIE KJ1acChl MHTETPAIBHBIX YpaBHEHUH. 3a1a- 4 OIIK-1,
HMHTETPAJIbHBIX Yy, IPUBOIALIME K UHTEIPAIBHBIM YPaBHEHHUSM. OIIK-3
YpaBHEHUMU. WUtoro
8 YpaBHeHue Teopembl CyIIeCTBOBAaHUS M €IMHCTBEHHOCTH pele- 4 OIIK-1,
®penronbma. HudA. YpaBHeHHs DpearoibMa ¢ BEIPOKACHHBIM OIIK-3
AIIPOM.
Hroro
9 UHTerpanbHble WuTterpanbubie npeodpazosanus Oypee u Jlamnaca. 4 OIIK-1,
npeoOpazoBaHue 1 [IpeobpazoBanne Dypoe. OIIK-3
UHTETpaJIbHbIE Hroro 4
ypaBHEHHUSI.
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (MpeablTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL 1 MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTICYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pa3nenoB gaHHON AMCHUIUIMHBL, IJIs1 KOTOPBIX HEOOXOAUMO U3yUeHHE
1 2 3 4 5 6 7 8 9
[IpenmecTByroue AUCHUTUTHHBI
1 BeruncnurenbHas MaTema- n n N 4
TUKa
2 Undopmatnka + + + + + +
3 KommnbroTepHOE MOAETUPO- n n n n .
BaHUE (PU3NYECKUX 33134
4 Maremartuka + + + + + + + + +
5 IlporpammupoBaHue u n N n
OCHOBBI AJITOPUTMHU3ALNU
6 Ousnka + + + + + + + +
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[Tocnenyromuye TUCITUTITUHBI

1 Teopus BeposITHOCTEN U Ma-
TEeMaTU4eCcKasl CTAaTUCTUKA

- + - -

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCHUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCIUIUIUHBI, U BUOB 3aHS -

TAN
§ Bunwr zagsatuit
=| : )
e et ()
(] =] < ®
5 % & 2. OPMBI KOHTPOJIS
= 0] ¥ .
S = < =
Q o <
bd = &)

OIIK-1 + + + KonTposnbHas pabota, [lomamnee
3amanue, OTYeT 0 UHIUBHUTY-
albHOMY 33JIaHUI0, DK3aMEH,
KoncnekT caMomoaroToBKH,
Ompoc Ha 3aHsATHAX, Tect

OIIK-3 + + + KontponsHnas padora, JlomanHee
3amanue, OTYeT N0 UHUBHUTY-
alTbHOMY 33JIaHUI0, DK3aMEH,
KoncnekT caMomoaroToBKH,
Onpoc Ha 3anarusx, Tect

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHyeckue 3aHATHH (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHAPOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB)

TpynoeMKocTb,
q
dopmupyembie
KOMIIETEHIINN

3 cemecTp

oo

1 nddepennmranbapie OcHoBHbIe onpenenenns. CBOHCTBa 001IeTro perie- OIIK-1,
YpaBHEHUS [IEPBOTO Husl. HTerpanpHblie kpuBble. Ocoboe peneHue. OIIK-3
HopsiKa. VYpaBHeHHUs ¢ pa3AensouMMIcs nepeMeHHbIMU. Of1-
HOpOJIHbIE YpaBHEHUS. YPaBHEHUS, IPUBOAAIIUECS K
OJIHOPO/HBIM. JInHEeHbIe ypaBHEHUS. JIMHETHBIE O/T-
HOpoJHbIe MU epeHIraIbHbIe ypaBHeHus. JInHe-
HbIE HEOTHOPOIHBIE AU depeHIInaIbHble ypaBHEHUSI.
Meron bepnymum. Meron Jlarpanxka. YpaBHEeHuUs,
MpUBOJAIINECS K TUHEHHBIM (ypaBHeHHe bepHymu,
ypaBHeHHe Pukkatn). YpaBHEeHHUs B TONHBIX 1 de-
peHnunanax. YCioBHe TOTaIbHOCTH. YpaBHEeHHUs Jla-
rpanxa u Kiepo. 'eomerpudeckas HHTEpIIpeTanus
peuieHuit AuddepeHnnaIbHOro ypaBHEHUS IEPBOTro
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nopsiaka. [lone nanpasnennit. U3oknuabl. YncneH-
HBIE METOJIbI peteHus uddepeHnnanbHbIX ypaBHe-
Huil. Meton Ditniepa. Y TOUHEHHBIN MeTo Dijepa.
Meron Pynre — Kyrra.

Htoro

2 uddepenunanbHbie
YPaBHEHUS BBICILINX
TTOPSIIKOB.

JuddepennnanbHble ypaBHEHUS BBICIIUX MOPSIKOB.
VYpaBHEHMSI, JOMyCKAIOLIUE TIOHKEHNE nopsaka. JIu-
HeWHbIe OTHOPOJIHBIE AU(depeHIInaIbHbIe ypaBHe-
HUS C IPOU3BOJIBHBIMU K03 punimenramu. dynna-
MEHTaJbHAasl CUCTEMA peleHnil. OnpeaennTeNnb
Bponckoro. O61iee pemieHue TMHEHHOTO OHOPOIHO-
ro ruddepeHuanbHOro ypaBHEHUS BTOPOTO MOPSII-
ka. JIuneiinsie oqHOpOAHBIE AU epeHnnanbHbIe
YpaBHEHHUSI C TOCTOSSHHBIMU K03 punnentamu. Xa-
PaKTEPUCTUYECKNI MHOTOWIEH U XapaKTepUCTHUE-
ckoe ypaBHeHue. JInneitnsie HeoqHOpOAHBIE U de-
peHLIMATbHbIE YPAaBHEHHS C TIPOU3BOJIBHBIMU KO3 hu-
nueHTamMu. MeToJ] Bapuaiy npou3BOJIbHBIX OCTO-
SAHHBIX. JIMHelHbIe HEOTHOPOHbIE TU(hepeHIIHATb-
HbI€ YPaBHEHHUS C IOCTOSIHHBIMU K03 hrLIneHTaMu.
VYpaBHEHMSI € TPaBOW YaCThIO CIIELUAIBHOIO BUA.

Hroro

OITK-1,
OIK-3

3 CucreMsbl
OOBIKHOBEHHBIX
mddepeHnratbHbIX
ypaBHEHUH.

Pemienne HopMaibHBIX CUCTEM JIMHEUHBIX OJHOPO/I-
HBIX U PEepeHINATBHBIX YPABHEHHH C OCTOSHHBI-
MU K03 punreHTamu.

Htoro

OITK-1,
OITK-3

4 DnemeHThl TEOpUHU
YCTOMYUBOCTH.

HccnenoBanue ycTOHYUBOCTH peLIEHUH cucTteM aud-
(bepeHanbHbIX ypaBHeHH 1o JIsmyHoBy. Touku mo-
KOSl.

Hroro

OITK-1,
OIK-3

5 VpaBHeHust
MaTeMaTH4eCKON PU3UKH.

Pemennie MTMHEHHBIX OAHOPOAHBIX U IMHEHHBIX HEOI-
HOPOJIHBIX YPaBHEHUH B YACTHBIX TPOU3BOAHBIX.
Krnaccudukaryist OCHOBHBIX TUIIOB YpaBHEHHI MaTe-
MaTUYECKOH (PU3HMKH U CTIOCOOBI UX PEIICHHUS.

Htoro

OIIK-1,
OIIK-3

6 I'pann4HbIC, HAYATIbHbIE
U KpaceBbI€ YCIOBUS.

Pemenne 3amaun Ko merogom pasneneHus nepe-
MeHHbIX. (Meton @ypre). Pemenne 3agaun Komm me-
TontoM JlamamOepa. YpaBHEHHE TEIIIOMPOBOTHOCTH.
VYpasuenue Jlannaca. 3agaua Jupuxie. Pemenue 3a-
naun Jlupuxie aid Kkpyra.

Hroro

OITK-1,
OIK-3

7 OCHOBHBIE KJIACCHI
MHTETrPaJbHbIX
ypaBHEHUH.

OcCHOBHBIE KJ1aCChl MHTETPAJIBHBIX YpaBHEHUH. 3a1a-
4y, IPUBOAIINE K HHTETPAJIbHBIM YpaBHEHHUIM. Me-
TOJbI PELLIEHUS] HHTETPAJIbHBIX YPAaBHEHUH.

HUroro

OIIK-1,
OIIK-3

8 YpaBHeHue
®penronbpma.

Teopemsl CylIeCTBOBaHUS U €AMHCTBEHHOCTH PEILIe-
Husd. Pemenne ypaBHeHuss @penroiabma ¢ BBIPOXKIICH-
HBIM SJPOM.

OIIK-1,
OIIK-3
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Htoro

9 UHrerpanbHble
npeoOpa3oBaHue U

Hcnonb3oBanue nmpeodpazoBanus Jlamnaca mis perie-
Husl AuQdepeHInanbHbIX U HHTETPalIbHBIX YpaBHE-

OITK-1,
OITK-3

HWHTErpaJIbHbIE Huil. Micmonb3oBanue npeodpazoBanus Oypbe st
YpaBHEHUSI. MPaKTUYECKUX 3a1a4.

Hroro 4
Hroro 3a cemectp 36

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTaBICHbI B

Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH
8 L=
= a4 =
s | %
Buner camocTosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
=X g =
2 o 2
= S
3 cemectp
1 Iuddepenumansueie IToaroroBka K mpaxkTuye- 2 |OIIK-1, |/lomamHee 3aganue,
YpPaBHEHHUS IIEPBOTO CKHUM 3aHSTHSIM, CEMUHA- OIIK-3 Koncnekr camonoaroros-
HOpsIKA. pam ku, KoHTponpHas pabora,
[TpopaboTka JIEKIIUOHHOTO 2 Onpoc Ha sanaTHAX, OT-
MaTepuaa 4eT [0 UHIUBUAYaATHbHOMY
3amanuro, Tect, Dk3aMeH
Hroro
2 luddepenunanbHble IToaroroBka K mpaxkTuye- OIIK-1, |/lomamHee 3anaHue,
YpPaBHEHMS BBICIIIAX CKWM 3aHSITHSIM, CEMHUHA- OIIK-3 Koncnekr camonoaroron-
MOPSIIKOB. pam ku, KoHTponpHas pabora,
poc Ha 3aHATUsIX, OT-
[IpopaboTka TeKIHOHHOTO 2 Onpoc na sa O
MaTepuaa YeT MO0 UHIUBUIYAIbHOMY
3amanuio, Tect, Dxk3aMeH
Hroro
3 CucteMnl [ToaroroBka k mpakTuue- OIIK-1, JloMaiiHee 3aganue,
OOBIKHOBEHHBIX CKUM 3aHSATHSAM, CEMHUHA- OIIK-3 KoHcneKkT camMoImoaroTos-
nuddepeHIaIbHBIX pam ku, KonTponpHas pabora,
YpaBHEHUM. TIpopaGoTKa TeKIHORHOTO ) Omnpoc Ha 3aHsaTHAX, OT-
MaTepuaia YeT [0 UHIUBUAYaTbHOMY
3aganuio, Tect, Dxk3aMeH
Hroro
4 DneMeHThI TEOpUHU [ToaroroBka k mpakTuye- OIIK-1, JloMamHee 3aganue,
YCTOWYUBOCTH. CKHUM 3aHATUSAM, CEMHUHA- OIIK-3 Koncnexr camonoaroros-
pam ku, KontposnpHas pabora,
mpoc Ha 3aHsATusX, OT-
[TpopaboTka JIEKITMOHHOTO 2 Onpoc ra 3a , O
Mareprana YeT [0 UHIUBUAYaTHbHOMY
3aganuio, Tect, Dx3aMeH
Hroro
5 YpaBHeHust [ToaroroBka k mpakTuue- OIIK-1, |/lomamnee 3aganue,
MaTeMaTH4eCKOi (PU3UKU. | CKUM 3aHSATHUSM, CEMHHA- OIIK-3 Koncmekt camomnoaroros-
pam k1, KontposnbHas padora,
[IpopaboTka ITeKIIHOHHOTO 2 Onpoc ra 3aHsTHAX, OT-
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Marepuaia

YeT 10 MHIUBUAYATbHOMY
3aganuio, Tect, Dx3aMeH

HUroro 4
6 I'pannunbie, HayanbHble |[loaroroBka k mpakTuue- OIIK-1, |JlomamiHee 3agaHue,
U KpaeBbl€ yCIOBUA. CKHUM 3aHATUSM, CEMHUHA- OIIK-3 Koncnexkr camonoaroros-
pam ku, KoHTponpHas pabora,
[IpopaboTka JIEKITUOHHOTO 2 Onpoc Ha saHATHIX, OT-
Marepuaa YeT MO0 UHIUBUIYAIbHOMY
3amanuio, Tect, DK3aMeH
Hroro
7 OCHOBHBIE KJIACCHI [ToaroroBka Kk mpakTuue- OIIK-1, |JlomamiHee 3a1aHue,
MHTETPaIbHbIX CKHM 3aHSTHSIM, CEMHHA- OIIK-3 KoncnekT camonmoaroTos-
YpaBHEHUM. pam ku, KontponbHas padora,
[TpopaboTka TeKIHOHHOTO 2 Ompoc Ha saHATHAX, OT-
MaTepuaa YeT MO0 UHIUBUIYAIbHOMY
3amanuio, Tect, Dxk3aMeH
Htoro
8 YpaBHeHMe [ToaroroBka kK mpakTuue- OIIK-1, JloMamHee 3aganue,
®pearonbma. CKHUM 3aHSTHUSIM, CCMHHa- OIIK-3 KoHcnexT camonoaroros-
pam ku, KonTponpHas pabora,
[TpopaboTka JIEKITUOHHOTO 2 Onpoc Ba sanaTHAX, OT-
MaTepuana YeT M0 UHIUBUAYATbHOMY
3aganuio, Tect, Dx3aMeH
Hroro
9 NnTterpanbHbie [ToaroroBka Kk mpakTuue- OIIK-1, |JlomamiHee 3agaHue,
npeoOpazoBaHue 1 CKUM 3aHSTHSIM, CEMHUHA- OIIK-3 Koncnekr camonoaroron-
HMHTErpaJibHbIE pam ku, KontponpHas padora,
BHCHMSL. I Ha 3aHaTHax, Ot-
ypasHe [TpopaboTka JIEKITMOHHOTO 2 Onpoc 1a 3a , O
YeT MO0 MHIUBUIYaIbHOM
Marepuaia ©T 1O HHAMBHIY OMy
3amanuro, Tect, Dxk3aMeH
Hroro 4
Hroro 3a cemectp 36
IlogroroBka u cgaya sK3a- 36 DK3aMeH
MeHa
Hroro 72
10. KypcoBasi paGora (Ipoexr)
He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banmpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcumanbHbIH
. MakcumanbHBIN MakcumanbHbBIT
DneMeHTHl yueOHO 0as 3a mepuo; Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
JlomarnHee 3agaHue 5 5 15
Koncnekr camonoaroros- 2 3 5
KU
KonTponbHas pabota 10 10 20
10
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Onpoc Ha 3aHATUSAX 10 10
OT4eT no MHAUBUTYAITb- 5 5
HOMY 33/IaHUIO

Tect 5 5 5 15
Hroro makcumym 3a nepu- 27 20 23 70
on

DK3aMeH 30
Hapacraromum utorom 27 47 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.
Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. WuterpansHoe ucuucienue: Yuednoe nocodbue / EnbrioB A. A., EnbuoBa T. A. - 2013. 138 c.
[OnmexkTponHBIl pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/6063, mara oOpameHus:
16.05.2018.

2. Juddepennmansupie ypaBHeHus: Yueonoe nocooue / EnprioB A. A., Exsrioa T. A. - 2013.
104 c. [DnexTpoHHBI pecype]| - Pexxum gocrtyma: https://edu.tusur.ru/publications/6062, nara oGparie-
Hus: 16.05.2018.

3. HemupoBuu B.I1., MonenoB B.I1. uddepenumanpapie ypaBHeHUs: Y4ueOHoe mocobue. 3-e
u3n., crep. —CII6.: MznarensctBOo «Jlanwy, 2008. 288 c. (mara obpamenus 23.04.2018) [DnekTpoHHBII
pecypc] - Pexxum noctyna: https://e.lanbook.com/reader/book/126/#2, nata obpamenus: 16.05.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. WuterpanpHoe ucuncienne u auddepeHansapie ypaBHeHus: Yaeonoe nocobue / EnpioB
A. A, EmpmoBa T. A. - 2003. 235 c. [OnextpoHHBIM pecypc] - Pexum pocryna:
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https://edu.tusur.ru/publications/2259, nata obpamenus: 16.05.2018.
2. MaremaTrueckrue OCHOBBI TeOpHH cucTeM: YueOHoe mocobue / KaprioB A. I'. - 2016. 230 c.

[OnexTpoHHBI pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/6266, nara oOpamieHus:
16.05.2018.

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e MO0CO0Us

1. Maremaruka: YaeOHO-MeToanueckoe nocobue s cnenuanbHoctr 09.03.03 - IMpukmamnas
uHpopmaruka B 3xkoHomMuKke / [IpuxomoBckuii M. A. - 2016. 78 c. (yaeOHO-METOaMUECKOE TTOCOOUE Mpe/-
Ha3HAUEHO JUIS  MPAKTHUUYECKUX  3aHATUN)  [DnekTpoHHbIl  pecypc] - Pexum  nocryma:
https://edu.tusur.ru/publications/6044, nata o6pamenus: 16.05.2018.

2. Meronsl Matematuueckon ¢usuku: YdyeOHo-MeTonmueckoe nocodue / Iommn I T - 2013.
139 c. (yueOHO-MeTOaMUECKOE MOcOoOUe MpeaHa3HAuYeHO Ui MPAKTHUYECKUX 3aHSATHUH U Ui CaMOCTOS-
TENBHON paboThl) [DreKTpoHHEIH pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/3607, nara
obpamienus: 16.05.2018.

3. Ilpaktukym mo auddepeHnnanbHOMy UCUUCICHHIO: Y4eOHoe mocodue / MarasuHHHUKOB A.
JI., MarazunnukoB JI. U. - 2017. 211 c. (yueOHO-MeTOIUYECKOE TTOCOOME TTPEAHA3HAYCHO VISl PAKTHYe-
CKHX 3aHSITHA W I CaMOCTOSTEIbHOW paboThl) [DNeKTpoHHBIH pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/7085, nara o6pamenus: 16.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBEITNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'0 IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. https://elibrary.ru/defaultx.asp

3. http://www.tehnorma.ru/

13. MartepuajibHO-TEXHHYeCKOe o0ecneyeHue TMCIUILVINHBI U TPpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H NPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUYECTBOM I10-
CaZI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbo. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHKUE U yUueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIIie TEMaTHYeCKUe Uil -
JIOCTPALMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecreyeHne I NPAKTHYEeCKUX 3aHATHI
YyeOnas aymuTopus
ydeOHast ayuTOpHs AJI MPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUTIA
634034, Tomckas obnactse, . Tomck, Bepmnuna ynuia, a. 74, 125 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmeOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyigs Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCHUTIIUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIMJAMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI MIPenoAaBaHus sl 00ydarouxcs
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOW 3aHUMAIOTCS
oOyyaroniyecsi ¢ HapylleHUEM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHONU CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBEITUUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYTHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs JUIs JIoJel ¢ UHBaA-
JUIHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alu U3yYeHUs!
JUCHUILINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETEHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA
1. Ecnu cuurats C — MpOU3BOJIBHON MOCTOSHHOM, TO OOIIMM petieHueM an¢depeHnaibHOro
ypaBHeHHs Ha3biBaeTcs nuddepenupyemas pyHkus y=¢(x,C), koropas ...
a. P TOACTAHOBKE B UCXOJHOE YPaBHEHHE BMECTO HEM3BECTHOM (YHKLUHU OOpallaeT ypaBHEHHUE
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B TOXKIECTBO

0. yBeTUUMBACTCS

B. paBHA HYJIIO

r. OblJIa HaliJieHa TIpH pemeHuun 3anaun Korm

2. Vkaxxute nopsAaok auddepeHnnanbHoro ypaBHeHHS y''=cos X

a. HyJIEBOU

6. BTOpOIt

B. YETBEPTHIN

I. IEpBbIN

3. Jlnsa pemenns 3agaun Ko momMumo camoro nud@epeHnraibHOr0 ypaBHEHHUS TaKKe HE00X0-
MO 3HATh!

a. cuctemy nuddepeHImanbHbIX ypaBHECHUI

0. CUCTEeMy WHTETPAIbHBIX yYpaBHEHUN

B. HaYaJIbHbIE YCIOBUS

T. ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX

4.JTano ypaBHeHue nepporo nopsiaka dy=x(y”2+1)dx. Bsl Oynere pemars ero:

a. UCTI0JIb3ys cxeMy 1 opHepa

0. Kak ypaBHeHUE PukkaTu

B. KaK JITHEHHOE HEOJHOPOAHOE YPAaBHEHHE

I. KaK YpaBHEHHE C Pa3ACISIOUIMMUCS TIEPEMEHHBIMU

5. Jluneitnoe nuddepeHaIbHOe YpaBHEHNE Ha3bIBACTCS OJJHOPOIHBIM, €CITH:

a. mpaBasi 4acTh ypaBHEHUS paBHA HYJIIO

0. eCTb HavaJIbHBIE YCIOBUS

B. IIpaBas 4acTh YpPaBHEHUS paBHA (PYHKIIUU OT X

I. €CTh IPAaHUYHBIC YCIOBHUS

6. lano muddepennuanpaoe ypaBHeHue y'=18x"2. O0mumM perieHneM ypaBHEHUS OYZIET OTBET:

a. y=cos 3x

0.y=6x"3+C

B. y=tg x+C

I. y=2X

7. Hano nuddepenunansuoe ypaBaenue dy=y cosx dx u HavanbHbIe ycnoBus K Hemy y(0)=1 (3a-
nava Komm). YactHeIM pemenneM nuddepeHuanbHOro ypaBHeHUs OyIeT OTBET:

a.y=6x"3+C

6.y=100e"cosx

B.y=e"'sinx

r.y=2x

8. Jano nuddepennmansuoe ypasHeHue y'=y/x (Iny/x+1). Bel Oynere pemats ero:

a. UCToyb3ys cxemy ['opHepa

0. YMCICHHBIM METOJIOM, HCIIONB3Ys MeTon Pynre-Kyrra

B. KaK JINHEHHOE HEOJHOPOAHOE ypaBHEHHE, UCTIOJb3yd MeTol Jlarpanka (MeToA Bapuanuu Io-
CTOSIHHBIX )

I. KaK OIHOPO/IHOE YpaBHEHHE, UCIOIB3YsI 3aMEHY IEPEMEHHBIX U=Y/X, y=uX, y'=u'x+u

9. Pemmnth ypaBHEHHE C 3alaHHBIMHU Ha4aJIbHBIMU yCJIOBUSMU JIIOOBIM H3BECTHBIM Bam criocobom:
y'-y/x=x+1, y(1)=0

YacTHBIM pelieHneM OyJeT ypaBHEeHHUE:

a. y=x"2+xInx-x

0.y=6x"3+C

B.y=x(x+Inx+C)

r.y=6xcos x+4

10. Jlano muddepennmranibHOe YpaBHEHHE BBICIIETO MOpsiaka y'"'=cos X. OOmuM pemeHneM ypaB-
HEHHs OyJIeT OTBET:

a.y=tg x+C

0.y=-sin x+C1x"2+C2x+C3

B.y=tg x+x"2+C
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r.y=2x+C1x"2+C2x+C3

11. Iuddepennmanbaoe ypaBHEHHE TPETHETO MOPSIIKA HA3bIBACTCS JIMHCHUHBIM, €CITH:

a. ero mpaBasi YaCTh CTPEMUTCS K OECKOHEUHOCTH

0. ero npasasi 4acTb CTPEMUTCS K HYITIO

B. MOJKHO COCTaBUTH €ro oOliee pelieHrne Kak JUHEHHYI0 CYNEepIIO3UIMIO €r0 YaCTHBIX PEeIICHUN
(y=Clyl1+C2y2+C3y3)

I. TAKHX YpaBHEHUH HE CYIECTBYET

12. Jlano muddepennuanibHOoe ypaBHEHHE BbICHIEro mopsaka: y'+2y'+y=0. Bel MoxeTe pemunThb
ero:

a. UCnoJb3ys cxemy ['opHepa

0. ucrione3ys popmyiy beprymiu

B. UCTOJIb3Yysl METOJ MOCJIEI0BATEIHbHOTO HHTETPUPOBAHUS

T. COCTaBIISsI XapaKTEPUCTUUCCKOE YPaBHEHHUE U HAWIIA €ro KOPHU, a 3aTeM COCTABIISISI TMHEHHYIO
KOMOMHAIIMIO U3 HaWJICHHBIX YaCTHBIX PEIICHUI

13. Pemuts ypaBaenue y'-y=0. Ob11ee ypaBHEHHE UMEET BUJI:

a.y=Cle"x+C2e"-x

0.y=cos x+C1x+C2sin x

B. y=sin X

r. y=x+4

14.Pemuts ypaBHeHue y'"-4y'+4y=0. O01ee ypaBHEHHE UMEET BU/I;

a. y=cos x+C1x+C2sin x

0.y=Cle"x+C2e"-x

B.y=sin X

r.y=x+4

15. Pemuts ypaBaenue y'+2y'+5y=0. Ob1iee ypaBHEHHE UMEET BU:

a.y=x+4

0.y=x+C1x+C2

B.y=¢"-x(C1cos2x+C2sin2x)

r.y=4

16.PemnTh TMHENHHOE HEOJJHOPOIHOE YPABHEHHUE TPETHETO MOPSIKA Y

OO1ee penieHre UMeeT BU:

a.y=Cle"x+C2e"-x

0.y=x+C1x+C2

B.y=sin x+Cl1

r.y=(-x"2)/8+C1+C2e"2x+C3e"-2x

17. Haiftu oOmiee pemierre cucteMbl AuddepeHnanbHbIX YpaBHeHHH: (X'=5X+2y u y'=2x+2y).
OO1ee pemieHNe UMEET BU:

a.(x=Cle +2C2e"6t u y=-2Cle +C2e"6t)

0.(x=cos ttsin t u y=tg t+t)

B. (x=C14+2C2 n y=-2C1+C2)

r.JIaHHBIX HETOCTATOYHO JIs PelIeHus: CUcTeMbl nudpepeHInaIbHBIX ypaBHEHUN

18. Jlano ypaBHenue (x+2y)dz/dx-ydz/dy=0. 910 ypaBHEHHE Ha3bIBACTCS:

a. YpaBHEHHEM IEPBOTO MOPSIKA C PA3ICIISIOIIUMUCS IEPEMEHHBIMH

0. ypaBHEHHEM B YaCTHBIX MTPOU3BOHBIX

B. JINHEHHBIM HEOJTHOPOIHBIM MU (HEepeHIINATFHBIM YPABHECHUEM BBICIIUX ITOPSIIKOB

I. MHTETPAJIbHBIM YpaBHEHUEM

19. Jlano ypaBaenue: y(x)=sh-2 int (ot 0 g0 x)ch(x-t)y(t)dt. Ber MmoxeTe pemuTh ypaBHEHHE KaK:

a. nupdepeHnranbHOe ypaBHEHHE IEPBOTO MOPSAIKA C Pa3ANIAIOMUMUCS IEPEMEHHBIMU

6. nmuHeitHOe ogHOpoIHOE AU dhepeHInaIbHOEe ypaBHEHHE BTOPOTO MOpsiAKa

B. HHTETPaJIbHOE YpaBHEHHE

T. ypaBHEHHUE B YaCTHBIX IPOU3BOIHBIX

20. Mano ypaBuenue: y(x)=2 int (ot 0 10 x)cos(x-t)y(t)dt+e”x. Bel MOXeTE pemuTh €ro:

a. UCTI0JIb3ys cxeMy 1 opHepa

0. ucronw3ys popmyny beprymn

"m

-4y'=x.
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B. Kak quddepeHnnaIbHoe ypaBHEHNE TIEPBOTO MOPSAKA ¢ Pa3AeISIONUMUCS TIepEMEHHBIMU
I. KCIOJIB3YsI IpeoOpa3oBanue Jlamnaca

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1. Jaiire onpeneneHue noHsATus auddepeHnanbHoro ypaBHeHus. YTo Takoe ollee peleHue,
YacTHOE pellleHue u ocodoe peueHne AudQepeHnanbHOro ypaBHeHus (Jaite onpeaeseHus U NpuBeam-
TE MPUMEP KaKJOro MOHATHUS). B yeM oTimune oO1iero/4acTHOro HHTErpajga oT 0OLIero/4acTHOro pere-
Husa? 2. Jlaiite onpenenenue 3amgaun Komm. 3. [IuddepeHumanbupie ypaBHEHUS C Pa3AeIISIOIIMMUCS
NepEMEHHBIMU: JalTe ONpeseieHne U NpuBeauTe npumepsl pemenus. Kak pemats auddepeHnuanbable
YpaBHEHHUS, TPUBOAALIMECS K YpaBHEHHUSAM C pasaeistoummucs nepemeHHbiMu? 4.0nnopoansie [V-1:
JaiiTe onpenenenue, npuBeauTe npuMepsl. OTBETbTE Ha BOMPOC, ABJISIOTCS JIM AaHHbIE TU(GepeHInab-
HbIe ypaBHEHMsI JIMHEHHBIMU. 5. J{uddepennuanbubie ypaBHEeHUs, IPUBOASIINECS K OMHOPoIHBIM. KakoB
BUJl YpaBHEHUs, KAKOBBI YCIOBUS JJIsl pEIIEHUs] TAKOro ypaBHEHHMs, Kak pemars? 6. Jluneiinsie nudde-
pEeHIMaJIbHbIE YpaBHEHUS [IEPBOTo nopsaaka. B yem ommune nuHeiHoro oquopoanoro JY-1 ot nuneitHo-
ro HeonHopoaHoro JY-1. Jlaiite onpeneneHusi, ONUIINTE KAHOHUYECKUM BHJ KaXKJOTO W3 YpPaBHEHUHU.
Kak pemats 1Y B 00oux cinyuasix. 7. Kakue Brl 3Haere tunbl quddepeHnnaibHblX YpaBHEHUH IEPBOroO
NOpsIJIKa, IPUBOJAIINECS K JIMHEHHBIM? 8. YpaBHeHue bepHysuin: naiite onpeneseHue, NpuBEAUTE KaHo-
HUYECKHUI BUJ U PACCKAXKUTE KaK pelIaTh TaKoe ypaBHEHHE. 9. YpaBHeHne Pukkaru: naite onpenenaeHue,
IIPUBEINTE KAHOHMYECKUN BHJI U PACCKaKUTE KaK pellarb Takoe ypaBHeHHe. 10. YpaBHEHMs B IOJIHBIX
muddepenumanax (TotayibHele). JlaiiTe onpenenenue, NpUBEAUTE KAHOHUYECKUN BUJI TAKOTO YPaBHEHHUS.
Yro Takoe ycioBHue TOTalbHOCTU? KakoB alroputM peuieHus ypaBHEHHs B MOJIHBIX aupdepennuanax?
11. IY-1, He pa3penieHHbIe OTHOCUTENBHO NPOU3BOAHOM. [laiiTe onpeaeneHus, pacCKaKUTE Kak peniaTh
Takue ypaBHeHUs. UTo Takoe nud¢epennmansHoe ypaBHenue Jlarpanxka u quddepeHunanbHoe ypaBHe -
Hue Knepo? 12. [Ipusenute nro6sie yetbipe Tumna /{Y-1 u pacckaxure o cnocobax ux pemenus. 13. I'eo-
METpUYecKas HHTEpIpeTauus pemeHuil auddepeHnnanbHOro ypaBHeHUs ImepBoro mnopsaka. Ilome
HanpasneHuil. M3oxiunel. 14. Kakue uncnennsie Metospl pemenus [1Y-1 Bol 3Haere? B uem 3akitouaer-
cs1 Kaxabli u3 Hux? Kakoit Bam Oonbiue Bcero Hpasutces u nouemy? 15. [luddepennmanbabie ypaBHEeHUs
BhIcIINX TopsnkoB. Kak ompenenmuts mopsinok AY? Kakue ypaBHEHHs, JOIMYCKArONINE MOHUKEHHUE T10-
psaaka Bel 3Haere? Kak ux pemars? 16. B uem ommuue nuneiinoro /1Y or nenuneiinoro AY? 17. Jluneii -
HOE JU(depeHLInaIbHOe YpaBHEHUE N-ro MOpsAAKa: NMPUBEAUTE BUJ TaKOrO YpaBHEHMs, Kakue ObIBAIOT
yacTHble caydan? 18. Uto Takoe nuHEHHbIN qudQepeHnnanbHbli onepatop U KakoBbl ero cBoicta? 19.
OOGmiee perieHue JIMHEWHOTO ogHOPOoAHOTO J[Y-2: mpuBeanTe KAHOHUYECKUH BUJ U PACCKAXKUTE KaK pe-
marh Takoe ypaBHenue. 20. JluneitHble ogHOpoaHble nu(p(depeHIalIbHbIe YPaBHEHUS C MOCTOSHHBIMU
ko3 puumentamu. [IpuBenuTe KaHOHNUECKUI BUJ TaKOro ypaBHEHUA. PacckaxuTe 4yTo Takoe XapakTepHu-
CTHMYECKUH MHOTrOWwIeH Iu((epeHNaTbHOI0 YPAaBHEHHS; YTO TAKOE€ XapaKTEPUCTHUECKOE YpaBHEHHE.
PacckaxuTe anroput™M pemieHus: JMHEHHOTo OAHOPOAHOrO AU @epeHnanbHOro ypaBHEHUS C MOCTOSH-
HbIMU Kod(dunmentamu. 21. Jluneiinsle HeoqHOpoaHbIE AU depeHnanbHble ypaBHEHHS ¢ IPOU3BOIIb-
HbIMU KO3((PULIMEeHTaMU: NPUBEIUTE KAaHOHUUYECKHIM BUJ TaKOr0 ypaBHEHHUS; PACCKAXKUTE, KaK pellaTh
TaKoe ypaBHEHHUE B o011IeM ciryyae. 22. MeToj Bapyalluy IPOU3BOJIbHBIX OCTOSHHBIX IpH pemeHun Y-
1 u IY-n. B yem 3axirodaercs ¥ B Kakux ciaydasx npumensercs? 23. Jluneitnsie HeomHopoanbie qudde-
pEeHLIMANbHBIE YPaBHEHUSI C MOCTOSHHBIMU KO3(QQUIMEHTaAMU: MPUBEAUTE KAHOHUYECKUH BHJ TaKOro
YpaBHEHHUS U PaCcCKaXUTe O criocobax ero peweHus. 24. JIunelnple HEOAHOPOAHbBIE AU PepeHnaIbHbIE
YPaBHEHMSI C MOCTOSIHHBIMU KOA(QPHUIMEHTAMU C MIPaBOil 4acThiO crienuaibHoro Buja. I[Ipuseaure kaHo-
HUYECKUH BUJ TAKUX YPAaBHEHHUM U pacCKakuTe, Kak ux pewmartsb. 25.[1puseaure nro6sie Tpu tuna AY-1 u
pacckaxure o crnocobax ux peuieHus. 26. HopmanbHble cucTeMbl 0OBIKHOBEHHBIX TU(HEepeHIINATbHBIX
ypaBHEHUM: npuBeauTe npumep. 27. HopManbHble cuCTEMbl JIMHEHHBIX OAHOPOAHBIX auddepeHuans-
HBIX YPaBHEHHMH C IMOCTOSHHBIMH KOX(P(PHUIMEHTaAMU: NPUBEAUTE KAHOHUYECKUH BUJ CHUCTEMBI TaKUX
ypaBHEHUH, pacCKaxxuTe 00 asroputMme pemeHus. Yto Takoe odiiee pemeHne cucteMsl qudepeHnnans-

HBIX

ypaBHenuit? [IpuBenute mpumep. 28. [laiite onpeneneHue ycronduBoctu mo JlsmyHnosy. Uto Ta-
KO€ TOYKa

nokosi. Pacckaxkute o kinaccudukanuu ToyeK MOKos. 29. YpaBHEHHUS B YaCTHBIX MPOU3BOIHBIX.
JIuneitnbie

OJTHOpOJHbIE AU PepeHInanbHbIE YPaBHEHHS B YaCTHBIX IIPOU3BOAHBIX NepBoro mnopsaka. Kiac-
cU(UKalMsi OCHOBHBIX THIIOB ypaBHEHMH MaTeMaTuyeckoil ¢u3uku. 30. OCHOBHbIE KJIACChl UHTETPAJIb-
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HBbIX YpaBHEHMH. 3ajauu, MPUBOJIINE K MHTErpajJbHbIM ypaBHeHUsIM. 31. Teopembl CyliecTBOBaHUS U
€MHCTBEHHOCTH pelieHus. YpaBHeHuss Openroabma ¢ BRIPOXKICHHBIM sipoMm. 32. MHTerpanpHOe Ipeol-
pazoBanue Jlamnaca. 33. Pacckaxkure, 94To Takoe mpeodpazoBanue Jlamnaca. Hapucyiite Tabnuity mpsiMo-
ro u obpartHoro npeoOpaszoBanus Jlamraca u3BecTHpIXx Bam 6 ¢ynkmuii. [IpuBenure nmpumep pemieHus ¢
noMol1sio nmpeodpazosanus Jlamnaca quddepeHnnanbHbIX U UHTETpalbHbIX YpaBHeHui. 34. [Ipeobpazo-
BaHue Oypsbe.

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI
- YucneHnHsle MeTObI perieHus A hepeHInalbHbIX YpaBHEHUH.
— [Ipeo6paszoBanue Jlamnaca. Pemenne nuddepeHaibHbIX ypaBHEHUH ¢ Ha4yaJIbHBIMHU yCIIOBHSI -
MU ¢ IOMOIIBI0 peoOpa3oBanus Jlamnaca.
— IlpeobpazoBanue Dypee.

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI

- nddepenunanpHpie ypaBHEHUS C pa3AeSIONIMMUCS IEPEMEHHBIMUA U yPaBHEHHUS, IPUBOISIIIN -
ecsl K HUM.

— Henuneiinbie ogHoponusie nuddepeHnraIbHbple ypaBHEHUS W YPaBHEHUS, HMPUBOJAIINECST K
HUM.

— Jluneiinsie quddepeHnnanbapie ypaBHEHHS (0JHOPOIHBIC M HEOJHOPOAHBIC) U YPAaBHEHHS, TIPU-
BOJISILIIECS K HUM.

— ®opmyna JleitbHuna. YpaBHeHUs B MOMHBIX AU QepeHnmanax. YCIoBie TOTAIbHOCTH.

— Muddepenunanbabie ypaBHEHHsI IEPBOTO MOPSAIKA, HE pa3pelieHHbIe OTHOCUTEIBHO MPOU3BOI-
HOH. YpaBHeHus Jlarpanxa u Kiepo.

— [luddepennmanbupie ypaBHEHHs BBICHINX HOPSIKOB, AOMYCKAIOIINE MOHIKEHUE MOPSIIKA.

— JIuneitabie ogHOpoaHbBIE MU depeHnaIbHbIe YPAaBHEHHS C IPOU3BOJILHBIMU KO (UITEHTAMHU.
dyHnaMeHTalbHas cuctema pereHuii. Onpenenurens Bponckoro. OOmiee penieHrne JTHHEHHOTO OIHO-
poaHoro Tu(QPEepEeHITUATBHOTO YPaBHEHHUS BTOPOTO MOPSIIKA.

— Jluneitnble ogHOpoaHBIE AU(QepeHnanbHbe YpaBHEHHsI ¢ MOCTOSSHHBIMU K03 duLineHTamMu.
XapakTepuCTUUECKUI MHOTOWIEH U XapaKTepUCTUUECKOE YpPaBHEHNUE.

— JIuneiinple HeOAHOPOAHBIE AU depeHInaTbHbIe YPABHEHUS C TOCTOSHHBIMU KO3 (dULIMEHTaMU.
MeTon Bapranuy IIpor3BOJIbHBIX TIOCTOSHHBIX. YPAaBHEHUS C IPABOI YaCThIO CIEMAIILHOTO BU/IA.

— HopMmanbHble cuctemMbl TUHEHHBIX OJHOPOAHBIX AU PepeHIINaTIbHBIX YPABHEHHUM C TOCTOSIHHBI-
MU K03 (ppunmeHramu.

— YcroituuBocTs 1o JIsamyHoBy. Kinaccudukarus Touek mokost.

— YpaBHEHHS B YaCTHBIX NMPOM3BOAHBIX. Kitaccudukanus OCHOBHBIX THIIOB YPaBHEHUN MaTeMaTu-
YECKOU (PU3UKH.

— OCHOBHBIE KJ1acChl MHTETPAJIBHBIX YpaBHEHUH. 3ajaul NMPUBOIAIIMECS K UHTETPAIBHBIM YpaB-
HEHUSIM.

— YpaBHeHus PpenroabMa ¢ BEIPOXKICHHBIM SIPOM.

— UcnonpzoBanue npeodpazoBanus Jlamnaca ans pemenus nuddepeHanibHbIX 1 HUHTETPaIbHbIX
YPaBHEHUH.

— IIpeoOpazoBanue Dypebe.

14.1.5. Tembl OIPOCOB HA 3aHATHUAX

- Beenenue B qucuumuinny «luddepennuansusie ypaBHeHus». OCHOBHBIE onpenaenenus. CBoii-
cTBa obmero pemenus. aTerpaspubie KpuBbie. Oco0oe penieHne. YpaBHEHUS ¢ Pa3AeISTIOIUMUCS TIepe-
MeHHBIMUA. OJHOPOAHBIE YpaBHEHUS. YPAaBHEHUS, IPUBOAAIIMECS K ONHOPOAHBIM. JIMHEHbIE ypaBHEHUS.
Jluneitnbie onHoponHble nuddepeHnanbable ypaBHeHus. JIuHeiiHble HeonHOpoIHbIe AU depeHuanb-
Hble ypaBHeHus1. Mertoz bepnymiu. Meron Jlarpamka. YpaBHeHus, NPUBOSIINECS K JIMHEHHBIM (ypaBHE-
Hue bepuymnu, ypaBHeHue Pukkaru). YpaBHeHus B moiHbIX TuddepeHnuanax. YciIoBHE TOTAJIbHOCTH.
VYpaBuenus Jlarpanxa u Kiepo. ['eomerpuueckas uHTeprperanus pemeHuil quddepeHnnaibHoro ypas-
HeHus nepsoro nopsaka. [lone nanpasienuii. M3oknunbl. YncneHHble MeTObl pemieHus: quddepeHiu-
albHBIX ypaBHEHMH. Meton Diinepa. YTouHeHHbl MeTop Diiiepa. Meton Pynre — Kyrra.

— JuddepennmanbHble ypaBHEHUS BBICIINX MOPSIKOB. YpaBHEHUS, JONMYCKAIOIINE MOHMKEHUE
nopsika. JIuneinele onHOpoaHbIe AUddepeHnanbHble ypaBHEHHS ¢ TIPOU3BOIBHBIMU KO UIIEHTAMHU.
@dyHnameHTallbHasg cuctema pemeHuil. Onpenenurens Bponckoro. OOuiee pemieHre JIMHEHHOro OHO-
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poaHoro nudQepeHInaIbHOT0 ypaBHEHUT BTOpOro nopsiaka. JInneiHsle ogHopoaHble 1udepeHIas-
HbI€ YPAaBHEHHUS C MOCTOSIHHBIMHU Kod(duimeHTaMu. XapakTepUCTUUECKU MHOTOWIEH U XapaKTEePHUCTHU -
yeckoe ypaBHeHue. JInHeliHble HeogHOpoaHbIe AU (hepeHInabHbIe YPAaBHEHUS ¢ IPOU3BOIBHBIMHU KO3(] -
¢dunmentamu. Mertoa BapHalluy MPOU3BOJBHBIX MOCTOSHHBIX. JIMHEWHbIE HEOAHOPOAHbBIE AU heEpeHH-
aNbHBIC YPABHEHUS C TOCTOSHHBIMH KO3((HUIMEHTaMH. YpPaBHEHHS C MPABOW YACThIO CHELHATBHOTO
BUIA.

— HopmainbHble crcTeMbl OOBIKHOBEHHBIX MU(depeHInaIbHbIX ypaBHeHU. HopmanbHbie cucTe-
MBI JITHEWHBIX OJJHOPOIHBIX MU PEpeHINATBHBIX YPABHEHHH C MIOCTOSTHHBIMH KOd(PHITIEHTaMU.

— YcroitunBocts 1o JIsmynoBy. Touka nokosi. Teopema JlssmynoBa. Knaccugukaryst Todek moxosi.

— YpaBHEeHHsI B YACTHBIX MPOU3BOAHBIX. JIMHEWHbIE 0HOpOAHbIE TU(depeHIINaTbHbIE YPaBHEHH
B YaCTHBIX MPOM3BOJHBIX MEPBOTo mopsiaka. Knaccudukaiys OCHOBHBIX THIIOB YpaBHEHUI MaTeMaTuye-
CKOM (U3HMKHU. YpaBHEHHUE KOJICOAHUI CTPYHBI.

— Pemenne 3amaun Ko meromom pasaeneHust nepeMmeHHbix. (Metog @ypee). Pemenue 3amaun
Komm metomom Jlanmambepa. YpaBHEeHHE TEIIONPOBOAHOCTH. YpaBHeHHE Jlarutaca. 3amava J{upuxie. Pe-
meHue 3anaun J{upuxie s kpyra.

— OCHOBHBIE KJIaCChl MHTETPaJIbHBIX YPaBHEHUN. 3aJaul, IPUBOAAIINE K HHTETPAIbHBIM ypaBHE -
HUSM.

— Teopembl CcyliecTBOBaHUS M €AMHCTBEHHOCTH pellieHusl. YpaBHeHUsI DpearoibMa ¢ BEIPOKICH -
HBIM SIAPOM.

— NuTerpanbubie npeobpazoBanus Oypee u Jlamaca. [IpeodbpazoBanne Dypoe.

14.1.6. Tembl KOHTPOJILHBIX padoT

— 1. Pemmuts nuddepeHunanbHoe ypaBHEHUE € pa3IeNSIOIMMUCS IEPEMEHHBIMU: 3a/1aHbl Hayallb-
Hble ycnoBus. HeoOxomuMo HalTu oOmiee W 4acTHOE pemieHue. 2. PemunTs HeMMHEWHOe OIHOPOIHOE
ypaBHEHHE: 3a7aHbl HayalbHble ycioBus. HeoOxomumo HaliTu obuiee M 4yactHoe perieHue. 3. PemuTsb
muddepeHManbHOe YypaBHEeHHEe bepHyiuM ¢ 3a1aHHBIME HayallbHBIMH yciaoBusMHU. HeoOxonumo Haitu
oO1iee 1 yacTHoe perieHue. 4-6 3aganus. Pemutsb 3aganHoe nuddepeHnranbsHoe ypaBHEeHHE JIF00bIM BO3-
MOXXHBIM crtocoboM. Heobxonumo HaliTh oOliee pereHne uiv o0muii HHTerpal.

— 1. Peminth nuddepennmanbHoe ypaBHEHHE, OITyCKarollee MoHWKeHne nopsaka. Haiitu oburee
pemienue. Eciau ecTh HavyanbHBIE YCIOBHS, TO HAWTH elle U yacTHoe pemenue. II. Halitu yactHoe penie-
HHE JIMHEHHOTr0 OHOPOAHOro AU depeHnalIbHOro YpaBHEHUS! BTOPOTO MOPSIKA C MPOU3BOJIIBHBIMU KO-
s¢ppunuentamu. IIl. Haiftu oOuiee pemienne JIMHEHHOT0 0OJHOPOIHOTO AUPPEPEeHINATBHOIO YpaBHEHUS
BBICIIIETO MOpsAKa ¢ MOCTOSIHHBIMU Ko3¢¢dunuentamu. V. Halitu oOuiee pemieHre TMHEHHOTO HEOAHO-
ponHoro nuddepeHInanbHOTO0 ypaBHEHUS BBICIIETO MOPSIAKA C MOCTOSHHBIME Koddduimentamu. V. Pe-
IIUTh HOPMAJIbHYIO CUCTEMY JIMHEHHBIX OJHOPOJIHBIX TU((EpeHIMATbHBIX YPaBHEHUH ¢ MOCTOSIHHBIMU
ko3 uuuentamu. VI. HccnenoBare HOpMaIbHYIO CUCTEMY JHMHEWHBIX OJHOPOIHBIX AupdepeHuanb-
HBIX YpaBHEHUH ¢ OCTOSHHBIMU KO3(ppuimeHTaMu Ha ycToiunBocTh. Kitaccuduxkanus Touex moKosl.

14.1.7. Bonpocbl Ha caMONIOATOTOBKY
YucneHHble MeTOABl pemieHus auddepeHmaibHbIX yYpaBHeHHH. Meton Dinepa. Y TOYHEHHBIN
Meron Ditnepa. Meron Pynre-Kyrra.

14.1.8. MeTonnyeckue peKoMeH AU
Omnenka cteneHn c)OPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamMMe TUCHUILIMHBI KOMITE-
TEHIIMHA OCYIIECTBIIAETCS KaK B PaMKax IMPOMEXKYTOUYHOW, TaK M TEKYyIEH arTecTaluu, B T.4. IIPH caye
9K3aMeHa, 3alUTe NMPAKTHIECKUX padoT. [TopsaIoK OLEHKH A TEKYIIUX BHIOB KOHTPOJIS OTpeNeseTcs
B METOJMYECKHX YKa3aHHUAX IO MPOBEICHUIO MPAKTUYECKUX PaOOT, OpraHU3aIMi CaMOCTOATEIBHON pa-
OOTBI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

KaTeFOpI/II/I Buasl 1onogIHUTENBHBIX OIEHOYHBIX cDOpMI:I KOHTPOJISI U OICHKU
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oOyJarommmxcs

MaTepuaoB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCcTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

Jluam ¢ OrpaHM4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aromuxcs MpeIycMaTpiuBaeTcsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- [IPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHUBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAJIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue HHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHYCHHUSAM UX 370POBBS  BOCHIPUATHS HH(POPMALINN:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yNIbTaTOB 00y4EHUsI MOXKET POBOAUTHCS B HECKOIBKO ITAIOB.
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