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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y CTYJEHTOB IpEACTaBIeHUNH 00 OCHOBAX MaTeMaTHYECKOrO ammapara
u3ydeHus: GU3NUIECKUX MOJIeH — OJTHOTO U3 LEHTPAIbHBIX OOBEKTOB COBPEMEHHOW (PU3UKH U TEXHUKH,
HaXOJAIIEr0 MUPOKOE NPUMEHEHNE IPU U3YYEHUM MaTEMaTHYECKUX MOJIEJIEH B HAYUHBIX U MPUKIIAAHBIX
3ajaqax.

1.2. 3agauy AUCHUILIUHBI

1. B pe3ynbpraTte uM3yueHHs NaHHOW NUCIUMNIUHBI CTYJAE€HTHI NOJIOKHBI MOJYYUT HaBBIKH
MaTeMaTH4YeCKOTr0 MOJEINPOBAHMS peabHBIX (B MEPBYIO ouepeab GU3HMUECKUX) MPOLIECCOB HA OCHOBE
KpaeBbIX 3a]a4 JUIsl ypPaBHEHUI B YACTHBIX MTPOU3BOIHBIX.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Nunexc qucuumiuasl: 51.B.06.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1 .3naer 3nHaet GyHAaMeHTaIbHbIe (U3UYECKUE U
HCII0JIb30BaTh (dbyHIaMeHTaIbHbBIE 3aKOHbl | MaTeMaTUYEeCKUE 3aKOHBI.

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
MECTOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku 111 |OIIK-1.2 .YmMmeer YMeTh NpUMEHATh U IOHUMATh
peleHus 3a1a4 aHAJIM3UPOBATH MPOOJIEMBI, MaTeMaTUYECKUH anmnapar TeOpuu
HHKCHEPHOM MPOLICCCHI U SIBJICHUS B nuddepeHIanbHBIX ypaBHEHUH 1
ACATCIILHOCTH o0nactu QpU3MKH, MaTeMaTUYeCKON (PU3UKM Ha MPaKTHKE.

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUeCKUX UCCIEI0BaHU, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNbHOM 001acTH

OIIK-1.3 .Bnaneer Bnaneer merogamMu noctpoeHus
HpaKTI/I‘I€CKI/IMI/I HaBBIKAMHN MAaTEMATHUYCCKUX MOI[GJ'IGfI (bHSI/I‘-ICCKI/IX
peLIeHUsT MHKEHEPHBIX 33/1a4 | IBJICHUM U IIPOLIECCOB.

IIpodeccuonanbHbIe KOMIIETEHIUH

CornacoBaHa Ha noptane Ne2 54413 2



[TKP-5. Cnocoben [TIKP-5.1 .YmeeT cTpouth YMeeT 1noiab30BaThCsl ApCeHaIOM METOJIOB

CTPOUTDH MPOCTEHIIIHE busnueckue u MaTEeMaTHYeCKON (PU3UKH JIsl pACUCTOB U
busznueckue u MaTeMaTHYECKUE MOIEIN HUCCJIEJOBAHUIA.
MaTeMaTHUECKIE MOJTyJICH, Y3JIOB, OJIOKOB.

MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKHU U

HaHOXJIEKTPOHUKH
Pa3JIMYHOrO
ITIKP-5.2 .Bnaneet HaBeikamMu |BitazeeT OCHOBHBIMHU ITOJIXOJAMH ¥ METOIaMH
(YHKIIMOHAJILHOTO .
KOMIBIOTEPHOTO MOJCIIUPOBAHUS (PU3NYECKHUX SBICHUNA U
Ha3HAUYCHUS, a TaKXKe
MOJIETUPOBAHHUS. MPOLECCOB.
HCIIOJIB30BaTh
CTaH/IapTHbIE

IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

4. O0beM TUCHUILIMHBI B 324€THBIX ¢IMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecknx 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabimre 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YU4€OHOU NeSITeIbHOCTH

Beero |CemecTpsl
4acoB 3 cemectp

Bunpl yueOHOIl 1esTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresieM, BCero 60 60
JIeKunOHHBIE 3aHATHS 26 26
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 48 48
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka K 3auery 20 20
IToaroroBka K TECTUPOBAHUIO 17 17
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 4 4
[ToaroToBka K KOHTPOJIBHOM paboTe 3 3
[ToaroToBka K 3amiuTe oT4eTa Mo JIabopaTopHOU paboTte 4 4
O0mas Tpy10eMKOCTh (B 4acax) 108 108
Oo0wmas TpygoeMKocTh (B 3.€.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

Jlek. Cawm. Bcero
[Tpak. | JIa0. dopmupyemble
HasBanus pasnenoB (TeM) IUCHUILIMHBI | 3aH., pab., | gacos (6e3
3aH., 4 | pad. KOMIIETEHIINH
q 9 | 9K3aMEHA)
3 cemecTp
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1 OcHoBHbIE CBeieHUs 00 YpaBHEHHsIX ¢ |4 2 - 3 9 OIIK-1, ITKP-5
yacTHbIMU Ipou3BoAHbIMU (YUIT)
2 MonenupoBanue puU3NIECKUX 2 6 4 6 18 OIIK-1, ITKP-5
MIPOLIECCOB YPABHEHUSIMH B YACTHBIX
MIPOU3BOTHBIX
3 Knaccudukanus u npuBeaeHUE K 2 - 4 6 12 OIIK-1, TIKP-5
KAaHOHUYECKOMY BUIy JIMHEHHbIX YUII
BTOPOTO MOPsAKa
4 Pemienue YUII metonom pasaenenus |2 - - 4 6 OIIK-1, I[IKP-5
nepemMeHHbIX (MeToa Dyphbe)
5 CoOcTBeHHEBIE 3HAUYEHUS U 2 4 - 4 10 OIIK-1, TTIKP-5
cobcTBeHHBIE (PYHKITMU. 3amaya
[Itypma-JInyBusis
6 YncneHHble U MPUOTNKEHHBIE METOBI |2 - - 4 6 OIIK-1, TIKP-5
pewenus YUII
7 YpaBHEHHS TUAPOJNHAMUKH: 2 - - 4 6 OIIK-1, ITKP-5
ypaBHEHUE JABUKEHUS KUIKOCTH,
ypaBHEHHE HEPa3phIBHOCTH, YPaBHEHUE
COCTOSIHUS
8 MeTo1 UHTErpalIbHBIX 4 - - 4 8 OIIK-1, TTIKP-5
npeoOpazoBanuii. [lonsTre
MHTETPaAIbHOTO PpeoOpazoBaHus
9 Metoa UHTETpaibHBIX 4 6 4 7 21 OIIK-1, TIKP-5
npeoOpaszoBanuil. [lonstue
WHTETPAIBHOTO TIPeoOpazoBaHus
10 HenuHelinble BOJTHOBBIE YpaBHEHUS |2 - 4 6 12 OIIK-1, I[IKP-5

Uroro 3a cemectp|26 18 16 |48 108

Hroro|26 18 16 |48 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocTs
Haspanwus paznenoB | Coaepskanue paszienoB (TeM) TUCIUILTUHEI (B dopmupyemble
(Tem) TUCIUTITAHBI T.4. TIO JICKLIMSIM) (7eKIHOHKEIE KOMITETEHIINHI
3aHATHUSA), U
3 cemecTp
1 OcHoBublie cBenenus |Onpenenenue YUIIL [lopsiaok ypaBHeHus. 4 OIIK-1, ITKP-5
00 ypaBHEHUSX C Oco6ennoctu pemenus YUII. [Tonstue o
YaCTHBIMHU MOJTHOM M HEMOJHON CUCTEME YPABHEHHI B
npou3BoAHbIME (YUII) |dacTHBIX MPOM3BOIHBIX. JIMHEHHBIC U
KBa3uJIMHEWHbIe ypaBHeHU. [loHsTHE O
KpaeBbIX 33Jja4ax MaTeMaTUYeCKON (PU3UKU.
OCHOBHBIE YpaBHEHHUSI MATEMATUYECKOM
bu3uKH.
Htoro 4
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2 MopaenupoBanue
(bU3HIECKUX
POIIECCOB
YPaBHCHHUSIMH B
YaCTHBIX IMPOU3BOTHBIX

3aKOHbBI COXPAaHEHUsI KaK OCHOBA MOJIEJIbHOTO
onucanus (huzndecKkoro npouecca. Berson
OJTHOMEPHOM MaTeMaTUYECKON MOJIEIIH
TEIUIONPOBOAHOCTH Ha OCHOBE 3aKOHA
COXPAaHEHHUs PHEPruM U 3aKoHa Dypse.
[TonsATHE 006 AKCHOMATUYECKOM METO/Ie
MozenupoBanus. Heo6xoaumocTts
rpaHn4HbIX ycinoBui (I'Y) u HauanbHBIX
ycnosuit (HY). YpaBuenue
TEIUIONPOBOAHOCTH MPU YUETE Pa3IUUHbIX
JOTIOJTHUTEIBHBIX (DaKTOPOB.

OIIK-1, I[IKP-5

Hroro
3 Knaccudukanus u I'unepGonuueckue, napadoanyecKue u OIIK-1, I[IKP-5
IIPUBENICHUE K AJUIMNTUYECKUE YPAaBHEHUS U COOTBETCTBUE
KaHOHWYECKOMY BUJY |MX TUNaM (usnueckux 3anad. [IpuBenenue k
nuHenHbIx YUII KaHOHMYECKOMY BHUJly YPaBHEHUI
BTOPOTO MOpsAKa runepOoaudeckoro tTuna. Meron
xapaktepucTuk. [IpuBenenue k
KaHOHMYECKOMY BUJly YpaBHEHUI
napabonuyeckoro Tumna. [IpuBenenue
IUIMNTUYECKUX YPAaBHEHUIN K KAHOHUUYECKON
dopme. Knaccuukanus 1 KaHOHUYECKHUE
(bopMBI JINHEHHBIX YpaBHEHUH 2-TO MOPsAIKa
JUIS N HE3aBUCUMBIX [IEPEMEHHBIX.
Hroro
4 Pemenne YUII JIuneitnpie onHopoaHsbie ['Y. Anroputm OIIK-1, ITKP-5
METOJIOM pa3JieJICHUs1 |pa3/esIeHNs IEPEMEHHBIX. Y UeT TPaHUYHBIX
MepeMeHHbIX (METO  |HM HadaJdbHBIX yCiIoBHH. CBOHCTBO
dypbe) OPTOTOHAJILHOCTH JIJIsi CUCTEMBI (DyHKITHA.
Ananu3 pemienus Y UII meTonom pazaenenus
nepeMmeHHbIX. [IpeobpazoBanue 3a1auu ¢
HeoHOpOoAHBIMM 'Y B 3a/1auy ¢
onHopoaubiMu ['Y. 3amaua
TETUIONPOBOHOCTH € MMPOU3BOAHON B ['Y
Hroro
5 CobOcTBeHHBIC CamoconpspkenHoe ypaBuenue Ll typma- OIIK-1, TTKP-5
3HAYECHUSA U JlnyBums. CoiictBa 3anauu [ typma-
COOCTBEHHBIC JInyBusuis. TrIbl KpaeBbIX yCIOBHA.
¢yskun. 3agaya Hekoropsie Baxxnble 3ana4yn LTtypma-
[Itypma-JInyBuiis JInyBusuist, K KOTOPBIM CBOAMTCS PEILICHUE
¢dusnueckux 3anau. Pemenue
HEOJIHOPOJHOI'0 YPaBHEHUSI METOJIOM
Pa3I0KEHUs 10 COOCTBEHHBIM (PYHKIIUSM.
AJITOPUTM PENICHHS U €T0 pean3alius.
dusznyeckass UHTEPIPETALUs PELLIECHUS.
Hroro
5
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6 YucneHusle u
PHUOIIMKEHHBIC
Meroas! pemenus YUl

CpaBHEHHE aHATTUTUYECKUX PELICHUH ¢
YUCJICHHBIMU penieHusAMU. [onsaTus
AQHAJIMTUYECKOTO ¥ YACIECHHOTO PEILICHUM.
[Ipenmy1iecTBa YMCICHHBIX PELICHUN.
[Ipenmy1iecTBa YMCICHHBIX PELICHUN.
3aiaya v puMep napaMmeTpruuecKon
uaeHTUGUKauu. MeTos1 KOHEUHbIX
pa3zHocrel. KoHeuHO-pa3HOCTHBIE
annpoxcumannu. IIpasas, nesas u
LIEHTpaJIbHAsl PA3HOCTHBIE IIPOU3BOHBIE.
Pemenue 3agaun Juprxiie MmetonoMm
KOHEYHbIX Pa3HOCTEH. AIrOpUT™M
YUCJICHHOTO peleHus 3anadn Jupuxie.
Marpuunas popma 3arucH pereHus 3a1a9u
Hupuxiie. 3aMeHa IPOU3BOAHbBIX, BXOIALINX
B ['Y, pasHOCTHBIMU aNIIPOKCUMALIUSIMU TIPH
peuienuu 3anayu HelimaHa.

OIIK-1, I[IKP-5
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Hroro
7 YpaBHEeHUs BriBoJ ypaBHEHUH akyCTUKH. BoiHOBOE OIIK-1, I[IKP-5
TUAPOINHAMUKH: ypaBHenue. ®opmyna Kupxroda. [Tpuniun
ypaBHEHHUE ABWKEHUA |[rolireHca. AKycTudeckas MHTepIpeTanus,
JKUJKOCTH, ypaBHEHUE |['paHMUHBIEC yCIOBUS AJI AKyCTHUYECKHUX
HEPA3PHIBHOCTH, BOJIH. YpaBHeHue I'enpMmronsia. [loctanoBka
ypaBHEHHE COCTOSIHUS |3a/1a4 TUPPAKINUN aKyCTUYECKUX BOJIH.
Pemenue ypaBuenus ['enbMromnsua B
cepuueckux koopauHatax. Judpakuus
IJIOCKOM aKyCTHUYECKOM BOJIHBI Ha ILIape.
VYpaBHEHMsI TEOpUHU YIIPYTOCTH. Y paBHEHHUS
YIPYTUX KOJeOaHU.
Hroro
6




& Merton
I/IHTeraJII)HBIX

peoOpa3oBaHUM.

[Tonsitue
WHTETPAIBHOTO
npeoOpa3oBaHUs

SAnpo npeobpazoBanus. HTErpasibHOE
npeoOpa3oBaHue — MyTh K YMEHBIICHHUIO
YHUCJIa HE3aBUCUMBIX IIepeMeHHbIX B Y UII.
Cxema anropuT™Ma petIeHus 3a1a4i METOJ0M
MHTETpalbHbIX ITpeodpa3oBanuil. [Ipsimoe u
obparHoe npeobdpazoBanue. Bumb
MHTETPaJIbHBIX IPE0OPa30BAHUM.
NuterpanbHoe mpeoOpa3oBaHue Kak
pasnoxxeHue (pyHKIUH B HEKOTOPBIH CIIEKTP
KOMIOHEHT. [Ipumeps! criekTpoB
NEPUOTNIECKUX U HETIEPUOMUECKUX
¢ynkuuii. [IpeobpazoBanme Oypbe u ero
npuMeHeHue i pemenns YUII. @ypee-
o0pa3 GyHKIIUH U €ro CBOMCTBA (MCXOHAS
byHKUMApe3yabTaT 00PaTHOTO
npeoOpa3oBaHus, TMHEHHOCTH, 3aMEHA
nuQhepeHIIMPOBAHKS YMHOKEHUEM,
cBepTka). Pemenue 3anaun Komm (Ha
pUMepe ypaBHEHHUS TETIONPOBOIHOCTH)
MeTOAO0M npeodpazoBanust Pypre. AIropuTm
pELIEHUs U €0 peanu3anus. AHaIu3
pemenust, Gpynkuus ['puna (yHKIUS
UCTOYHUKA). PU3nUecKas HHTEPIpETAns
pemenust. [IposiBienne npuHIMa
CYIEPIIO3UIHMHU. Y CJIOBUSI IPUMEHUMOCTH
npeoOpazoBanus Oypre U mpeodpa3zoBaHUs
Jlamnaca g YUII.

OITK-1, TIKP-5

Hroro

9 Meton
WHTETPAIbHBIX

npeoOpa3oBaHuil.

[Tonsitne
HWHTETPAIILHOTO
npeoOpazoBaHus

YpaBHeHusa Makcseiuia. Y paBHEHUs
a5eKTpocTaTuku. OOBEMHBIN OTEHINAT, €T0
CBOMCTBA. DJIEKTPOCTATUUECKASI
MHTEpHpeTanus 00beMHOT0 MOTEHIHAIA.
dusnyeckas MHTEPIPETALMA OCHOBHBIX
I'PAaHUYHBIX YCIOBUH B 3JIEKTPOCTATUKE.
Caenenue BHYTpEHHEN U BHELIHEN 3a1a4
Jupuxie, BHyTpEHHEH U BHEIIHEH 3a1a4
HelimaHa Kk MHTETrpaJIbHBIM YPABHEHUSIM.
HccnenoBanue OCHOBHBIX KPAaeBbIX 3a/1ay s
ypaBHeHus Jlamnaca ¢ moMoLIbio
MHTErpajibHbIX ypaBHeHUH. O000IIEeHHbIE
¢byHKIMHU U UX cBoiicTBa. CUHTYIISIpHbIE
0000111eHHbIe PYHKLNY, NeJIbTa-(QyHKIUSA
Hupaka. @yHIaMEHTAIBHbIE PEIICHUS IS
ypaBHEHMI MaTeMaTHuecKoi (pu3nku. Meron
¢byukuuu I'puna. [Tocrpoenue GyHKImii
I'puna.

OIIK-1, I[IKP-5

Hroro
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10 Henuneiinbie VYpaBuenue Kopresera-ge @pusa. 2 OIIK-1, ITKP-5
BOJIHOBbIE ypaBHEeHUs | ConuToHbl. BoHOBBIE ypaBHEHUS 1S
aJeKTpoMarHuTHoro nosst. [lnockue
pelenus ypaBHeHnii Makcseina. KpaeBblie
3a7aun UGPaKIuK 15 SJIEKTPOMAarHUTHBIX
BOJIH.
Hroro 2
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpaKTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuna 5.3 — HauMeHoBaHUE MPAaKTUYECKUX 3aHIATHH (CEMUHApPOB)
Ha3Banus paznenos (Tem) HanmenoBaHue npakTu4ecKux Tpynoemkocts, | dopmupyemsie
JUCIUIINHBI 3aHATUN (CEMUHAPOB) q KOMIIETEHIIUH
3 cemecTp
1 OcHoBHBIE cBeieHust 00 |BriBoa ypaBHeHwuid. [ToctanoBka 2 OIIK-1, IIKP-5
YPaBHEHUSAX C YACTHBIMU  |KPAEeBbIX 3a7ady.
npousBogHbiMU (YUII) HUrtoro 2
2 MoaenupoBaHue VYpaBHEHUs TEIUIONPOBOIHOCTH U 2 OIIK-1, ITKP-5
(U3UYECKUX MPOIECCOB KoJieOaHUH B OTPaHUYEHHOMN
YpaBHEHUSMHU B YACTHBIX  |00JIaCTH (OAHOPOHBIE TPAHUYHbIE
IIPOU3BOTHBIX yCIIOBUS).
YpaBHEHUS TETUIONPOBOIHOCTH U 2 OIIK-1, ITKP-5
KoJIe0aHHU B OrpaHUYEHHOMN
00s1acTH (HEOHOPOAHbIE IPAaHUYHBIE
YCIIOBHS).
YpaBHEHHE TEMIONPOBOJHOCTH HA 2 OIIK-1, TTKP-5
0eCKOHEUHO! TPSMOiA, B
HEOrpaHMYEHHOM IIPOCTPAHCTBE, HA
110JTyOE€CKOHEYHOH IPSAMOH.
Hroro 6
5 Cob6ctBennble 3Hauenust  |3amava Lltypma-JlnyBusmis 2 OIIK-1, ITKP-5
U COOCTBEHHbIE PYHKUUU. |(OTPE30K, MPSIMOYTOJIbHHUK,
3anayva llItypma-JlnyBunns |napamienenunen). Beraucinenue
KBaJpaTa HOPMBI.
3anaua ltypmalluysumns (kpyr, 2 OIIK-1, TTKP-5
CEKTOP, KOJIBLIO).
Htoro 4
9 MeTo MHTETpaIbHBIX VYpasHenue Jlannaca B 2 OIIK-1, IIKP-5
npeoOpazoBanuil. [loHATHE |TPSIMOYTONBHUKE U
MHTErPAILHOTO napajuleJIenunese.
npeobpa3oBaHus VYpaBHenue Jlamnaca B kpyre, BHE 2 OIIK-1, TTKP-5
Kpyra, B KOJIbLIE, B CEKTOpE.
VYpaBnenue Jlamiaca B uuiauHape u 2 OIIK-1, ITKP-5
€ro 4acTsx.
Hroro 6
Uroro 3a cemectp 18
Hroro 18
8
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5.4. JlabopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HazBanus pasnenos (Tem) HanmenoBanwue 1a00paTopHBIX Tpynoemkocts, | PopMupyemsbie
JUCLUTUIAHBI pabor q KOMIIETEHIINH
3 cemecTp
2 MopenupoBaHue YUucneHHslii METO, pEeLICHUS 4 OIIK-1, I[IKP-5
(U3NUECKUX MPOIIECCOB YpaBHEHHUS TEIUIONPOBOAHOCTH HA
YPaBHCHUSIMH B YaCTHBIX OCHOBE HESIBHOM pa3HOCTHOM CXEMBbI
IIPOU3BOJHBIX (Kpanka-Huxomncona)
Hroro 4
3 Knaccudukauus u YucneHHbI METOI PELIEHUS 4 OIIK-1, TTIKP-5
MpUBE/ICHUE K TUNEepOOTUIECKOT0 YpaBHEHUS Ha
KaHOHHUYECKOMY BUY OCHOBE SIBHOI pa3HOCTHON CXEMBbI
muHenHbIx YUII sBToporo
nopsKa Htoro 4
9 MeTo MHTETpabHBIX HucneHHbld METO/ peLCHUs 3a1a4n 4 OIIK-1, I[IKP-5
npeoOpazoBanuil. [lousatue |dupuxine nis ypaBuenus Jlamnaca
MHTETPAJIbHOTO
Hpeo61;a3013aﬂm Hroro 4
10 Henunerinbie BomHOBBIE  |[IpocTpaHCTBEHHBIE COTMTOHBI B 4 OIIK-1, ITKP-5
ypaBHEHUS KEPPOBCKOM CpeJie C HAChIILIEHUEM
HEJIMHENHOCTH
Htoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMocTosTeNIbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

tabnure 5.6.
Tabmuia 5.6 — Bujbl caMOCTOSITENIEHOM pabOThI, TPYA0EMKOCTh B (popMHpyeMble KOMICTCHIIUN
Haszeanus pasnenos B . Tpynoemkocts, | Popmupyemsie Dopmbl
CaMOCTOSITEIbHOU
(Tem) AMCUMITITUHBI q KOMIIETCHIINH KOHTPOJIS
paboThI
3 cemecTp
1 OcHoBubie cBenenust |[loaroroBka k 3a4eTy 2 OIIK-1, ITIKP-5 3auéT
00 ypaBHEHHMSAX C IToaroroBka x 1 OIIK-1, ITKP-5 TectupoBanue
YaCTHBIMH TECTUPOBAHUIO
npou3BoaHbIME (YUIT) Utoro 3
2 MoaenupoBaHue [ToaroroBka k 3auery 2 OIIK-1, ITKP-5 3auéT
(pu3UIECKUX MPOLECCOB |[[oArOTOBKA K 1 OIIK-1, ITKP-5 TectupoBanue
YpaBHCHUAMU B TECTUPOBAHUIO
MACTHBIX INPOUSBOMHBIX | 1o nroToBKa K 1 OIIK-1, ITKP-5 | JlaGoparopHas
naboparopHoit padore, pabora
HaIMCaHUE OTYeTa
IToaroroBka x 1 OIIK-1, ITIKP-5 KonTposnbHas
KOHTPOJIbHOW paboTe pabora
IToaroroBka K 3aiiuTe 1 OIIK-1, ITIKP-5 | 3amura oT4eTa
CornacosaHa Ha noprtane N2184413 o 9
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3 Knaccudukanus n [ToaroroBka k 3auery OIIK-1, ITKP-5 3auét
MPUBCACHUC K [ToaroroBka k OIIK-1, ITKP-5 | TectupoBanue
KaHOHUYCCKOMY BUIY TECTUPOBAHUIO
mneiHbIx VI [ToAroTOBKA K 3alIMTE OIIK-1, I[TIKP-5 | 3amuTa oTuera
BTOPOT'O MOpsAKa OTYeTA 110 o
naboparopHoit paborte nabopaTtopHoit
pabote
[ToaroroBka K OIIK-1, TIKP-5 | JlaGopaTopnas
naboparopHoit padore, pabora
HalycaHue OTYeTa
Hroro
4 Pemenue YUII IToaroroska k 3auery OIIK-1, IIKP-5 3auér
METOAOM Pa3ACICHUS  |[loaroToBKa K OIIK-1, ITKP-5 | TectupoBanue
NEPEMEHHBIX (METOJl | TeCTHPOBAHHIO
Pypbe) Hroro
5 CobcTBeHHbBIE IToaroroska k 3auety OIIK-1, IIKP-5 3auér
SHATCHHIA 1 [ToaroroBka k OIIK-1, ITIKP-5 | TectupoBaHue
COOCTBEHHBIC DYHKIHH. |, CTHPOBAHHIO
3anayva IlItypma-
JInyBuwIs Hroro
6 UucneHHbIC U [ToaroroBka k 3auery OIIK-1, TTIKP-5 3auéT
NPUOIIMKCHHBIC [ToaroroBka k OIIK-1, ITIKP-5 | TectupoBaHue
merozst pemernst YUII | rectupopanmio
Hroro
7 YpaBHEHUS [ToaroroBka k 3auery OIIK-1, TTIKP-5 3auéT
THIPOINHAMUKH:
ypaBHEHUE JBHKEHHs IToaroroBka k OIIK-1, I[IKP-5 | TectupoBanue
KUJKOCTH, ypaBHeHue | CCTHPOBAHUIO
HEPa3pbIBHOCTH, toro
YpaBHEHUE COCTOSTHUS
8 MeTon [ToaroroBka k 3auery OIIK-1, ITIKP-5 3auéT
MHTETPaIbHBIX
NpeobpasoBaHHuii. [ToaroroBka k OIIK-1, ITIKP-5 | TectupoBanue
MousTHe TECTUPOBAHUIO
MHTETPaIbHOTO Vroro
npeoOpa3oBaHus
9 Meton IToaroroska k 3auety OIIK-1, IIKP-5 3auér
HHTCIPAIBHBIX IToaroroBka k OIIK-1, [IKP-5 | TectupoBanue
Hp606pa3OBaHI/II7I. TECTUPOBAHUIO
Ionsrne [ToATrOTOBKA K 3aIIUTE OIIK-1, ITIKP-5 | 3amwuTa otyera
UHTErpajbHOTO oTYeTa Mo o
npeodpasoBaHus nabopaTopHoii paboTe 1a60paTOpHOI
pabore
IToaroroska k OIIK-1, TIKP-5 | JlaGopaTopHas
nabopatopHoii padore, pabota
HalMcaHue oTyeTa
IToaroroBka k OIIK-1, [IKP-5 | KoHuTpoabHas
KOHTPOJIBLHOM padoTe pabora

Htoro
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10 Henunelinbie IToaroroBka k 3auery 2 OIIK-1, ITIKP-5 3auér
BOJTHOBBIC YpaBHCHUA  |[JoArOTOBKA K 1 OIIK-1, ITIKP-5 | TectupoBaHue
TECTUPOBAHUIO
IToaroroBka k 3aIuTe 1 OIIK-1, ITIKP-5 | 3ammra otueTa
oTueTa 1o 1o
naboparopHoit paborte nabopaTtopHoit
pabote
[ToaroroBka K 1 OIIK-1, TIKP-5 | JlaGopaTopnas
naboparopHoit padore, pabora
HAITMCAHWE OTYeTa
IToaroroBka x 1 OIIK-1, ITIKP-5 KonTposnbHas
KOHTPOJIbHOU paboTe pabora
Htoro 6
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH JUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bunel yueOHOI nesTenbHOCTH
dopmupyemble
Jlex. | IIpak. | Jla6. | Cam. DOopMBI KOHTPOJIA
KOMITCTCHITHH
3aH. 3aH. pad. paod.

OIIK-1 + + + +  |3auér, 3amuTa or4yeTa 1o 1adopaTopHOH
pabote, KonrponwsHas pabora, JlabopaTopHas
paborta, TectupoBanue

[TKP-5 + + + + 3auér, 3ammra oT4eTa 1Mo JTabopaTOPHOI
pabore, KonrposbHas padota, JlaboparopHas
pabora, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bamibHbIE OLIEHKH

" . MaxkcumanbHbIi
MaxkcumanbHbIi MaxkcumanbHbIi
OaJi 3a epuo. Bcero 3a
DopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJI 3a IepuoI
mexay 2KT u Ha ceMecCTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
3auér 10 0 10 20
3amuTa oT4eTa Mo 0 3 9 12
nabopaTopHoi paboTe
KonTponbnas pabota 5 0 10 15
Jlaboparopras paboTa 0 2 6 8
TectupoBanue 15 10 20 45
Hroro makcumym 3a 30 15 55 100
nepuo.
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Hapacratomum utorom 30 45 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3aYTEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Koncnexr neknuii mo Beiciieit matematuke : B 2 u. / JI. T. [Tucemennslit. - M. : Aipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : TpuanaTe nsath JeKIul. - 5-e¢ uza. - M. : Ailipuc-Ilpecc, 2007.
- 251, [5] c. : mi., Tabm. - ISBN 978-5-8112-2315-2 (nanuuue B 6ubnmuorexke TYCVYP - 60 3k3.).

2. Meronpl MareMaTUueckod ¢u3uku: YdeOHOe mocoOue MpeaHa3HaYeHO s CTYJICHTOB
¢akynprera qucrtanionHoro ooyyenuss TYCYPa / 1O. B. I'punsies, B. M. Ymaxkos, JI. JI. Munskos, C.
B. Tumuenko - 2012. 148 c¢. [DnexTpoHHBIH pecypc]: — Pexum npocrtymna:
https://edu.tusur.ru/publications/3379.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. MaremaTtuueckue mMetoabl ¢u3uku. M30panHsie Bompockl : YueOHUK mis By3oB / E. A.
KpacnoneBues. - HoBocubupck : HI'TVY, 2003. - 242 ¢ (Hasmuune B 6ubimoreke TYCVYP - 50 2k3.).

2. Bricmiag matematuka III. @yHKIIUM KOMIUJIEKCHOTO NepeMeHHoro. Psnapl. MHTerpanbHbie
npeoOpaszoBanus: YueoHoe nocodbue / JI. 1. Maraszunaukos - 2012. 206 c¢. [DaekTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/2258.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. Meroasl MatemaTH4ecKol QU3NKHU : PyKoBOACTBO K OpraHU3allMd CaMOCTOSITEIbHON paboThI
s ctyaeHToB cnenuanbHocTu 210106 "Ilpomeimniennas snexkrponuka” / 0. B. I'punses, JI. JI.
MunbkoB ; enepaibHOE areHTCTBO M0 00pa30BaHMI0, TOMCKHIA TOCY1IapCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBieHus U paaunosnekTponuku, Kadenpa npomsinuieHHoOM snexkTpoHuku. - Tomck : TYCVYP, 2007.
-116 c. (nanuuue B 6ubnnoreke TYCVYP - 94 5k3.).
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2. Metoasl MmaTemaTudecko Gpu3uku: MeTtoaudeckue yKazaHusl K IpakTHIecKuM 3aHsatusim / I1.
IT. T'eitko - 2012. 31 c. [DnekTpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2351.

3. Pemienue ypaBHEHHH B YaCTHBIX MPOHM3BOJHBIX THMEPOOTUUECKOTO THUIA: MeToauuecKue
ykazaHus K jgaboparopuoi padote / II. I1. I'eitko - 2012. 15 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/2346.

4. MoaenupoBaHnue mapaboOJMUYECKUX YPaBHEHUM B YAaCTHBIX MPOU3BOJHBIX IO CXEME
Kpanka—Hwukoncona: Metoanueckue ykasanus k jaboparopnoit padote / I1. I1. I'eiixo - 2012. 14 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/2347.

5. Pemenune nuddepeHnanbHbIX ypaBHEHUH SJUTMITHYECKOTO TUMA: MeToInuecKrue yKa3aHus K
naboparopuoit pabore / II. II. T'eiiko - 2012. 12 c. [DnekTpoHHbIA pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/2348.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl 111 CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM X 3[0POBBS U BOCHPUATHS HHOOPMALIUH.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM MIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydeHUH NTUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHash ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIbI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

YyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHH MPAKTUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3mepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00Opy10BaHuUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 237 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

KomnbrotepHast nabopaTtopust: yueOHast ay TMTOpHS JUI IPOBEACHUS 3aHATUN NPAKTUYECKOT0 THIIA,
ydeOHas ayIuTOpHs JJIsl MPOBEACHUS 3aHATUM J1abopatopHoro Tumna; 634034, Tomckas oOnacTh, T.
Tomck, Bepmmnauna ynuna, a. 47, 511 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Kommytatop 3COM OFFICE CONNECT;

- Jlocka 3-X JIeMEHTHas;

- lkad - 2 wr.;

- llIxad ams omexmb;

- Tym0a BbIKaTHaA - 2 1IT.;

- Tymba;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PabGouee mecTo npenoaBaress.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHAX ¢ OOYyYAOIIMMHKCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIIOIb30BAHKE B
JMEKIIMOHHBIX U YYEOHBIX ayJIUTOPHUSIX BO3MOKHOCTH IMPOCMOTpPA yAAJIICHHBIX OOBEKTOB (HAIpHUMED,
TEKCTa Ha JOCKE HJIM CJIaiij]a Ha SKpaHE) MPH MOMOIIM BUICOYBEIUUYUTEIEH 11 KOM(POPTHOTO
MPOCMOTpA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Haspanus pasienos (rem) | Popmupyembie ®opmbl koHTposst | OueHounsie matepuansl (OM)
JUCLUILINHBI KOMIIETEHIIUU
1 OcHoBHBIE CBeIeHUS 00 OIIK-1, I[IKP-5 |3auér ITepeuens BOIpPOCOB 1Jist
YPaBHEHUSAX C YACTHBIMU 3aueTa
npoussoaHeiME (YUII) TectupoBanue [IpumepHbIil TepedeHb
TECTOBBIX 3a/IaHU
2 MopenupoBaHue OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB it
(bu3nUECKUX MPOLECCOB 3auera
YPaBHCHUSAMH B 1aCTHBIX 3amuTa otuerano  |[IpumepHsIii nepeueHb
IIPOU3BOJHBIX nabopaTopHOH BOITPOCOB JTSI 3AIUTHI
pabore 1a00paTOPHBIX pabOT
Kontponbnas padota |[IpumepHbIii nepedeHb
BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl n1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMepHBIil nepeueHb
TECTOBBIX 3aJaHUI
3 Knmaccudukamus u OIIK-1, ITKP-5 |3auér Ilepeuenn BOIIPOCOB 15t
MpUBEJICHUE K 3ayeTa
KaHOHHICCKOMY BULY 3amuTa oT4eTa 1o IIpuMepHBIil epeyeHb
maHeiHbIX YUl BTOporo nabopaTopHOi BOIIPOCOB /IS 3AIUTHI
nopsiika pabote 71a00paTOpHBIX paboOT
JlaGopaTopHas Tembl 1abopaTopHbIX paboT
pabota
TectupoBanue [IpumepHbIil TepedeHb
TECTOBBIX 3a/IaHU
4 Pemenue YUII metonom OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB it
pa3fesieHnsl IEPEMEHHBIX 3aueTa
(meron dypse) TectupoBaHue [IpuMepHEIii epedeHnb
TECTOBBIX 3aJaHUI
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YpaBHEHUSA

5 Co6crBennslie 3Hauenust 1 |OIIK-1, [IKP-5  |3auér [Iepeuens BOnpocoB 11
coOcTBeHHBIC (DYHKIINU. 3a4era
3anaya [lTypma-JInyBumis TectupoBanue [IpumepHBIil TEpedeHb
TECTOBLIX 3aJaHUN
6 Yucnennsle u OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB it
npUOIMKEHHBIE METO/IbI 3aueTa
pemenus YUII TectupoBanue [IpuMmepHBIil nepeueHb
TECTOBLIX 3aJaHUuN
7 YpaBHEeHUS OIIK-1, ITKP-5 |3auér Ilepeuenb BOIPOCOB Jist
TUAPOJIVHAMUKH: YPAaBHEHHE 3a4eTa
JBUKCHUSI JKUIKOCTH, -
yPABHEHHE HEPASPEIBHOCTH, TectupoBanue [IpumepHsIii NepeeHE
YPaBHEHHE COCTOSTHUS TCCTOBRIX 3a1atHn
8 MeToz MHTEerpagbHbIX OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB it
npeoOpaszoBanuil. [lonstue 3ayera
MHTErpAJIbHOTO TectupoBanue [IpuMepHBIil nepeueHb
npeodpa3oBaHus TECTOBLIX 3aJaHuN
9 MeToa MHTErpATbHBIX OIIK-1, ITKP-5 |3auér Ilepeuenb BOIIPOCOB Jist
npeoOpazoBanuii. [lonsTue 3adeTa
HMHTErpaJIbHOTO 3amuTa otuera no  |[IpumepHslii nepeueHp
npeobpa3zoBaHs nabopaTopHOi BOIIPOCOB JUIS 3aLUThI
pabote 1a00paTOpHBIX paboT
Kontpomnsnas padora |[IpumepHsbIii epedeHb
BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
10 Henuneiinbie BonmoBbie  |OINK-1, IIKP-5  |3auér IIepeuens BOIIpOCOB 1Jist

3a4ycTa

3amura oT4eTa 1o
nabopaTopHOH
pabore

[IpumepHBIil TEpedYeHb
BOIPOCOB /ISl 3AIIUTHI
71a00paTOPHBIX pabOT

Konrponsnas padora

IIpuMepHBIil IepeyeHb
BAPUAHTOB (3aJaHUI)
KOHTPOJIbHBIX PaboOT

JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumepHBIil TEpedeHb

TECTOBLIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE NpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTLINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kakue ¢pusndeckue mporecchl OMUChIBACT Mapaboimieckoe ypaBHeHHE?
a) Kosie0aHus;
0) ABWOKYIIHECS BOJHEI;
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B) CTaIlMOHAPHBIE MTPOIIECCHI;

r) nuddysuto.
2. Kakwue ¢usznueckue mporecchl ONMUChIBaeT TUNEPOOTMIECKOe YpaBHEHHE?

a) KoyieOaHus;

0) BOJIHBI,

B) CTaIlMOHAPHBIE MTPOIIECCHI;

r) nuddysuto.
3. Kakwue ¢usznueckue mporecchl OMUCHIBACT AJUIUIITHYECKOE ypaBHEHHE?

a) KoyieOaHus;

0) IBIKYIIHECS BOJIHBI;

B) CTaIllMOHAPHBIE TTPOIIECCHI;

r) nuddysuto.
4. YTOo ONMCHIBAIOT IPAHUYHbBIC YCIOBUS?

a) B3aMMOCBS3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro nMepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (PM3UYECKYIO MEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOIHYIO (PU3NUYECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
5. UTo onuChIBAIOT HaYaJbHbIC YCIOBUA?

a) B3aMMOCBS3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro nMepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (PU3UYECKYIO MEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUYECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
6. Uto onuchIBaeT ypaBHEHUE?

a) B3aMMOCBSI3b (PU3MUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro nMepeMeHHyI0 B Ha4adbHbIi MOMEHT BPEMEHH;

B) (PM3UYECKYIO MEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOIHYIO (PU3NUYECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
7. OyHKUHSA (=% TIPU BCEX 3HAYEHUSX Z ABISAETCA PEUICHUEM YPaBHEHHS

1 -
flut)j=—a=e ¥
lasjut
TEIIONPOBOJHOCTU [ =4°[7 B 00nactu [[ xt)ixe(—x, o). te(0,x |}. Hannas GyHKIHSA

Ha3bIBACTCH ... PCLHICHUEM yPaBHEHUsI TEIIONPOBOIHOCTH.
a) DIIEMEHTAapHBIM;

0) cTalmOHapHBIM;

B) HEOJJHOPOTHBIM;

r) (yHIaMEHTaIbHbIM.

8. Pemenue 3ajaun umeet BUI 1
v +1,1'=D= vi0)=v(4p)=0

a)y = sin x/2;
0) y = sin px/2;
B) Y = COS X/2;

r) y = sin 4x/2.
9. ®yukuus U sBiseTcs pelieHueM ypaBHeHUs [T +17 =cosx-cos) . 10r/ia pelicHueM

COOTBETCTBYIOIIETO OAHOPOJHOIO YpaBHEHUS Oy 1T (PYHKIIHS

a 5

) [f—l COSX-COs v
5 .

0) U'+x* +37;

B)

o1 ;
L +cosx-cosy

r) U + 2xy.

10. Pemenue 3amaun AMeEET BUJI

- i1
Vi+ptr=0 v(0)=2" 5

a) y = sinx;
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0) y = cosx;
B) Y = COSPX;
r) y = sinpx.
11. Vkaxute Tun auddepeHnnaibHoro ypaBHeHU  22; &y
3——2— —3sindx=0
iy o

a) DITUNITUICCKUI;
0) runepOoTMIEeCKuii;
B) KpyTOBOM;

T') mMapaboIMYECKHii;

12. Vkaxwute cOOCTBEHHBIE (QYHKIIMU KPACBOM 3aJa9u 7%, &%, .
——9—=0, ulOv|=ull;y)=0

che ay”

a) | wmx)s
sin| —— |

0) . [nmx;

sin |

B) sin | 3] 5

T) e
CDS. —

13. @ynkuus y = cos (2x/3) sBusiercst coocTBeHHON QyHKuueid 3amaun lltypma-JlnyBunms
v+ =0, 1'0)=1"(3p)=0 € COOCTBEHHBIM 3HAUCHUEM

a)l=-4/9;
0) 1 =-2/3;
B) | = 4/9;
r)l=2/3.
14. Kakomy Ha4albHOMY YCIOBUIO YAOBIETBOPAET byHKUIUS
; = 1 . 2Znmx 5.7
w(x, )= 6x +4c -8 — sin—e
o +4 5
a) u(x,0)=0;
0) u(x,0)=6x"2;
B) u(x,0)=8t;
r) u(x,0)=4.
15. Kakoe u3 ypaBHEHHUI SBIAETCS YPABHEHUEM TEILIOMPOBOAHOCTH CTEPKHS C ICTOUHUKAMU TEIia
BHYTpHU?
a) u:'-::;f _13 u:'-:sj _0 ;
cr o
6) ci - C-':.:'.' 3r >
o + > — = SE -
cf o™
B) lf 6': [ ar 5
30— =4
ct oo
0 &l &4 S
— —+ l— =8 sinSx
ct” oo
16. VYkaxute, Kakoe U3 JaHHBIX YpaBHEHU siBiisgeTcs ypaBHeHueM Ilyaccona?
a) c'f{f . r,-:-i-j —0’
crt oo’
6) =2, . :
)C_ 25— 8 sin Sy
ct” o’
B) ' _&lu s
cart o

CornacoBaHa Ha noptane Ne 54413 19



—+—=Tx"(t+4)
cr v
17. Kakasi u3 KpaeBbIX 3a/1a4 SBJSIETCS 3aJa4eil O TEIUIONPOBOJIHOCTH CTEPKHS KOHEUHOM JITMHBI
0e3 UCTOYHHMKOB TEIUIA BHYTPH U C HYJIEBOM TeMHepaTypon Ha KOHIax?

a I -':.:'.'

)C_‘ 256_ =0, wl0.z)=u(7.:2)=0 fn’[.T=|:I|=.T
ct ca

6) -'.:'.' -':.:'.' )
Do (r+4), w(0.0)=u(T.6)=0; u(x0)=0
or o

B) chi lf':.:'r 5
——9—==0. w(0.z)=ul4.¢)=0; w(x0)=x(4-x])
ot e

r) a2t .
i+ =0. w(0.f)=u(5.6)=3 u(x.0)=0
ot A

18. Kakas u3 KpacBbIX 3a1a4 ABJISACTCA 3az[aqel71 O BBIHYKJICHHBIX KoneOaHMsIX KOHEUYHOM CTPYHBEI,
3aerHJ'ICHHOI7I TOJIBKO Ha JICBOM KOHIIC

a) &y . &h - ;
_if—h_‘j:(l w0 t)=ul7.61=0 wlx0)l=x
ct” e’
0) éu ' _ ,
=T +4), w(0.f)=u(T.£)=0; u(x0)=0
cf o’
B) 7, 24 ;
;—9—”—0 (0 r)=uld.r)=0; wlx0)=x(4—-2x)
¢t ox
r) & .
=0, w0 tl=uls.t1=3 wlx0)=0
&t &
19. PemenueM Kakoro ypaBHEHUs SABISETCS (QyHKITHS = 1 2nx Smme ?
[1FI—T—s1n—cus
=:-1" 2 3
a) e .:.'_16125.:.':0;
cr’ o’
0) &4
T— . =3xsindr’
cr &
B) ic:':f.'__;: & =EI;
16 ¢t £
K C_i—lﬁ—':“f =5
ct o’

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. OCHOBHBIE CBeIeHUS 00 YpaBHEHUSX C YaCTHBIMU Ipou3BoHbIMU (YUIT)

. MonenupoBanue (pu3nYecKUX MPOLECCOB YPAaBHEHUSIMU B YACTHBIX TPOU3BOIHBIX.

. Knaccudukanus u npuseneHune k kKaHoHnyeckoMy Buy JuHeiHbx Y YUII BTOporo nopsaka.

. Pemenne YUII meTonom pazneneHus nepeMeHHbIX (Metoa Dypbe).

. CobcTBEeHHBIE 3HAUEHUS U COOCTBEHHBIE (DYHKIINU.

. 3apaua Ultypma- JInyBusist

. MeToa uHTerpajabHbIX IpeoOpa3oBaHuil.

. [lonatue unTerpasibHOrO MpPeoOpa3oBaHusl.

. Yucnenusle 1 npuOIMKeHHbIE MeTObI pereHus YUIl.

. YpaBHEHUS T'HIPOJUHAMUKHU: YPABHEHUE NBUIKCHUS KUIKOCTH, YPABHEHHUE HEPa3PBIBHOCTH,
YPaBHEHUE COCTOSHMUS.

11. MaTtemaTnueckoe MOJEINPOBAHNUE NIEKTPUUECKUX ITPOLIECCOB.

12. HenuHelHbIE BOJHOBBIE YpaBHEHUS.

13. Jluneiinbie onHopoaHble ['Y.

SOOI W —
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14.
15.
16.

17.
18.

19.
20.

Nk W=

5.

CamoconpsikenHoe ypaBHeHue Lltypma-JInyBusis.

HuTerpanbHoe npeodpazoBaHue Kak pa3ioxkeHHe (PyHKIUHA B HEKOTOPBIA CIEKTP KOMIIOHEHT.
HuTerpanbHoe npeodpa3oBaHue — MyTh K YMEHBUICHUIO YUCJIa HE3aBUCUMBIX IEPEMEHHBIX B
YUIL

CpaBHeHHE aHATUTUYECKUX PEIIEHUH C YUCICHHBIMU pelleHusAMU. [IoHATHS aHAIUTHYECKOTO U
YHCJIEHHOTO PEIICHUM.

BriBoa ypaBHEHUI aKyCTUKH.

[Tpunmun [toiirexca.

Judpakius miockoi akyCTHUECKOM BOJTHBI HA IIape.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

Hanumure MaTeMaTH4ecKyro MOJENb TEIUIONPOBOIHOCTH.

B uem 3aknrogaeTcs METOl pa3HOCTHOM cXeMbl?

B uem 3akinrogaercs pazHuLa MEXKy HEIBHOM U SIBHOW Pa3HOCTHOM cxeMoi?

Kakue ¢pusnueckue sBIeHUs OMUYbIBacT ypaBHeHue Jlarmiaca?

Kakum ypaBHEHHEM ONUCBIBAETCS IPOCTPAHCTBEHHBIN COIMTOH B KEPPOBCKOIL cpene?

9.1.4. [IpuMepHBIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

. Pemute YpaBHECHHE TENJIONMPOBOJAHOCTH
lf'.:'r lf':.:'r . .
———==0. wl(x0)=sinx, wllt)=u(n)=0, O<x=l ¢>0
or oy

. [Tokaxwure, 9T0 QyHKIUSA wlxt)=e" [ dsin(}x)+ B cos(ix) | YAOBICTBOPSCT YPABHCHHIO

1. = TIPY OPOU3BONIBHBIX A, Bu i .

Pemmre cMemannyro 3agaqy
i, —25u_ =—Txsint, 0<x<l =0,

l.ff [, 0)=2cos|mx].

| 2, (x.0)=Tx,
w (0.t)=u. (Lt)=Tsin(r)
. [lonepeunble konebGaHMUS MOJYOrPAHUYEHHONH CTPYHBI ONUCBIBAIOTCS HadalbHO-KPAaeBOMN
3agadyen
1 -

H o=—I 0= x4+,
J En’l__ =@ x),

I | = |:|=

If = |:|=
rle ¢ ) — HavaJbHBIA MPOQUIL CTPYHBI — U300paxkeH Ha pucynke. [loctpouts npodunm
CTPYHBI B MOMEHTHI BpeMenHu t=n/2, n=4, ..., 10. Halitu 3axon nsmenenus opaunatsl u(0,t) c

TEYEHHEM BpEMEHH. YKa3aTh Ha XapaKTEepUCTUUYECKOHN IIIOCKOCTH 00JacTH, rae GyHKuus u(X,t)
paBHA HYJIIO, KOHCTAHTE OTIMYHOU OT HYJIs, HE PaBHA KOHCTAHTE.

u t=0
¢(x)

0 1156 225 3 X

OnHopopHast cTpyHa JuTHOM | s)kecTko 3akperuieHa Ha KoHIaX Xx=0 u x=l. CTpyHy OTKJIOHWJIHA OT
MOJIOKEHHSI paBHOBECHS U B MOMEHT BpeMeHHU t=0 oTmycTtuiau 0e3 HayalbHON CKOPOCTH.
Tpebyercsa onpenenuTh OTKIOHEHHS U(X,t) CTpYHBI B JTI0OOH MOMEHT BPEMEHH, €CIIH €€
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HavyaIbHOE OTKJIOHEHUE 3aaeTcs pynkmuei a(x)=Ax(1-x), A>O0.
9.1.5. Tembl 1a00paTOpPHBIX padoOT

1. UncneHHbI METOM PELIECHUs yPaBHEHUS TEIUIONPOBOJAHOCTH HAa OCHOBE HESIBHOM Pa3sHOCTHOM
cxembl (Kpanka-Hukosncona)

2. YucleHHBI METOJ pelIeHUs TUIEepOOJINYECKOr0 YPAaBHEHHUSI HA OCHOBE SIBHOW pa3HOCTHOMU
CXEMBI

3. UucnenHslii MeTO pemieHus 3aaauun Jupuxie nis ypaBHeHus Jlamnaca

4. IlpocTpaHCTBEHHBIE COJMTOHBI B KEPPOBCKOM CpeZie ¢ HACBILIEHUEM HETUHEHHOCTH

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JIe BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuumniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIAOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapymeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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