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1. O01mue MoJI0KeHu s

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

3ajadax.

1.2. 3agauy AUCHUILIUHBI

1. B pe3ynbTaTe M3ydYeHUS MaHHOW IUCIUIIMHBI CTYJIEHTHI JOJIKHBI MOJYYHT HABBIKU
MaTeMaTHUYEeCKOT0 MOJCIUPOBAHMS PEABHBIX (B EPBYIO odepeab (GU3UIECKUX) MPOIECCOB HA OCHOBE

KpaeBbIX 3a]a4 JUIsl ypPaBHEHUI B YACTHBIX MTPOU3BOIHBIX.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).
Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc qucuuminunsl: b1.B.2.6.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]Ibl €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1 .3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3nHaet GyHAaMeHTaIbHbIEe (U3UYECKUE U
MaTeMaTHYeCKHE 3aKOHBI.

OIIK-1.2 .Ymeer
aHAJM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHUS B
o0nactu GpU3MKH,
UCIIOJIb30BATh HA NMPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIeI0BaHU, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaBLHOM 001acTH

YMeTh NPUMEHSTh U IOHUMATh
MaTEeMaTHYECKHI anmnapar TEOpUun
muddepeHIaTbHBIX YPaBHEHUN U
MaTeMaTHYeCKON (PU3UKH Ha TIPAKTHKE.

OIIK-1.3 .Biaageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4d

Brnaneer merogamu noctpoeHus
MaTeMaTHYECKUX MoJenel (pru3nuecKux
SIBJIEHUW U MPOLIECCOB.

IIpodeccuonanbHbIe KOMIIETEHIUH
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[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
[ToaroToBka K KOHTPOJIBHOM paboTe 3 3
[ToaroroBka Kk 3amuTe oT4eTa 1o JJabopaTopHO padboTe 4 4
[ToaroToBka k 1abopaTopHOil paboTe, HaNMcCaHUe OTYETa 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
HasBanwus paznenoB | Comepskanue paszienoB (TeM) TUCIUILTUHE (B dopmupyemble
(TeM) AMCUUTIITMHBI T.4. 110 JEKLHUAM) (7NeKIHOHKEIE KOMITETEHIINHI
3aHATHUSA), U
3 cemecTp
1 OcHoBublie cBenenus |Onpenenenue YUIIL. [lopsgok ypaBHeHus. 4 OIIK-1, ITKP-5
00 ypaBHEHUSX C Oco6ennoctu pemenus YUII. [Tonsitue o
YaCTHBIMHU MOJTHOM M HEMOJHON CUCTEME YPABHEHHI B
npou3BoAHbIME (YUII) |dacTHBIX MPON3BOAHBIX. JIMHEHHBIC U
KBa3unHeWHbIe ypaBHeHUs. [loHsTHE O
KpaeBbIX 33aJja4ax MaTeMaTUYECKON (PU3UKU.
OCHOBHBIE YpaBHEHHUS] MATEMATUYECKOM
buzuKH.
Htoro 4
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2 MopaenupoBanue
(bU3HIECKUX
POIIECCOB
YPaBHCHHUSIMH B
YaCTHBIX IMPOU3BOTHBIX

3aKOHbBI COXPAaHEHUsI KaK OCHOBA MOJIEJIbHOTO
onucanus (hpuzndecKkoro npouecca. Berson
OJIHOMEPHOM MaTeMaTUYECKON MOJIEIIH
TEIUIONPOBOAHOCTH Ha OCHOBE 3aKOHA
COXPAaHEHHUS PHEPruM U 3aKoHa Dyphe.
[TonsATHE 006 AKCHOMAaTUYECKOM METO/Ie
MozenupoBanus. Heo6xoaumocTs
rpaHn4HbIX ycnoBuil (I'Y) u HauanbHBIX
ycnosuit (HY). YpaBuenue
TEIUIONPOBOAHOCTH MPU YUETE Pa3IUUHbIX
JOTIOJTHUTEIBHBIX (DaKTOPOB.

OIIK-1, I[IKP-5

Hroro
3 Knaccudukanus u ['unepGonnueckue, napadoanyecKue u OIIK-1, I[IKP-5
IIPUBENICHUE K AJUIMNTHYECKUE YPABHEHUS U COOTBETCTBUE
KaHOHWYECKOMY BUJY |MX TUNaM (usnueckux 3amad. [IpuBenenue k
nuHenHbIx YUII KaHOHMYECKOMY BHUJly YPAaBHEHUI
BTOPOTO MOpsAKa runepOoaudeckoro tTuna. Meroa
xapakTtepucTuk. [IpuBenenue k
KaHOHMYECKOMY BH]ly YPAaBHEHHI
napabonuyeckoro Tumna. [IpuBenenue
AIUIANITUYECKUX YPABHEHUN K KAHOHMYECKOU
dopme. Knaccupukanus 1 KaHOHUYECKHUE
(GhOopMBI TUHEHHBIX YpaBHEHHM 2-T0 MOPsIIKa
JUIS N HE3aBUCUMBIX [IEPEMEHHBIX.
Hroro
4 Pemenne YUII JIuneitnpie onHopoaHsie ['Y. Anroputm OIIK-1, ITKP-5
METOJIOM pa3JieJICHUs1 |pa3/esIeHNs IEPEMEHHBIX. Y UeT TPaHUYHBIX
MepeMeHHbIX (METO  |HM HadaJdbHBIX yCIOBHM. CBOHCTBO
dypbe) OPTOTOHAJILHOCTH JIJIsi CUCTEMBI (DyHKITHA.
Ananu3 pemienust Y UII meTonom pazaenenus
nepemeHHbIX. [IpeobpazoBanue 3a1auu ¢
HeoHOpOoAHBIMM 'Y B 3a/1auy ¢
onHopoaubiMu ['Y. 3agaua
TETJIONPOBOJHOCTH € MMPOU3BOAHON B ['Y
Hroro
5 CobOcTBeHHBIC CamoconpsokenHoe ypaBuenue Ll typma- OIIK-1, TTKP-5
3HAYECHUSA U JlnyBumis. CoiictBa 3anauu [ typma-
COOCTBEHHBIC JInyBusuis. Trnbel KpaeBbIX yCIOBHM.
¢yskun. 3agaya Hekortopsle BaxxHbIE 3a/1a4n
[Itypma-JInyBuiis [lItypmaJlnyBriuis, K KOTOPBIM CBOJIUTCSA
pemeHne puzndeckux 3aaad. Pemrenue
HEOJIHOPOJHOI'0 YPaBHEHUS! METOJIOM
Pa3I0KEHUs 10 COOCTBEHHBIM (PYHKIIUSM.
AJITOPUTM PENICHHS U €T0 peain3aliusl.
dusznyeckass MHTEPIPETaLUs PELLICHUS.
Hroro
5
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6 YucneHusle u
PHUOIIMKEHHBIC
Meroas! pemenus YUl

CpaBHEHHE aHATUTUYECKUX PELICHUH ¢
YUCJICHHBIMU penieHusAMU. [onsaTus
AHAJIMTUYECKOTO ¥ YACIECHHOTO PEILICHUM.
[Ipenmy1iecTBa YMCICHHBIX PELICHUN.
[Ipenmy1iecTBa YMCICHHBIX PELICHUN.
3anaya ¥ puMep napaMmeTpruuecKon
uaeHTuGUKauu. MeTos1 KOHEUHbIX
pazHocrel. KoHeuHO-pa3HOCTHBIE
annpoxcumannu. IIpasas, nesas n
LIEHTpaJIbHAsl Pa3HOCTHBIE ITIPOU3BOHBIE.
Pemenue 3agaun Juprxiie MeTonoM
KOHEYHbIX Pa3HOCTEH. AIrOpUTM
YUCJICHHOTO peleHus 3aaadn Jupuxie.
Marpuunast popma 3arucH pereHus 3a1a9u
Hupuxiie. 3aMeHa IPOU3BOAHbBIX, BXOIALINX
B ['Y, pasHOCTHBIMU aNIIPOKCUMALIUSIMU TIPH
pemienuu 3anauu HelimaHa.

OIIK-1, I[IKP-5
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Hroro
7 YpaBHEeHUs BeiBoJ ypaBHEHUH akyCTUKH. BoiHOBOE OIIK-1, I[IKP-5
TUAPOINHAMUKH: ypaBHenue. ®opmyna Kupxroda. [Tpunimn
ypaBHEHHUE ABWKEHUA |[rolireHca. AKycTudeckas MHTepIpeTanus,
JKUJKOCTH, ypaBHEHUE |['paHMuHBIEC yCIOBUS AJI AaKyCTHUYECKHUX
HEPA3PHIBHOCTH, BOJIH. YpaBHeHue I'enpMmronsna. [loctanoBka
ypaBHEHHE COCTOSIHUS |3a/a4 TUPPAKINN aKyCTUYECKUX BOJIH.
Pemenue ypaBuenus ['enbMromnsua B
cepuueckux koopauHatax. Judpakuus
IUIOCKOM aKyCTHUYECKOM BOJIHBI HA ILIape.
VYpaBHEHMsI TEOpUHN YIIPYTOCTH. Y paBHEHHUS
YIPYTUX KoJeOaHU.
Hroro
6




& Merton
I/IHTeraJII)HBIX

peoOpa3oBaHUM.

[Tonsitue
WHTETPAIBHOTO
npeoOpa3oBaHUs

SAnpo npeobpazoBanus. HTETpasibHOE
npeoOpa3oBaHue — MyTh K YMEHBIICHHUIO
YHUCJIa HE3aBUCUMBIX IIepeMeHHbIX B Y UII.
Cxema airopuT™Ma petieHus 3a1a9i METOJ0M
UHTETpalbHbIX ITpeodpa3oBanuil. [Ipsimoe u
obparHoe npeobpazoBanue. Bumb
MHTETPaJIbHBIX TPE0OPa30BAHUM.
NuterpanbHoe mpeoOpa3oBaHue Kak
pasnoxeHue (pyHKIUH B HEKOTOPBIA CIIEKTP
KOMIOHEHT. [Ipumeps! criekTpoB
MEPUOINIECKUX U HETIEPUOUUECKUX
¢byukuuii. [IpeobpazoBanue Oypbe u ero
npuMeHeHue i pemenns YUIl. @ypee-
o0pa3 GyHKIIUH U €ro CBOMCTBA (MCXOHAS
byHKUMApe3yabTaT 00PATHOTO
npeoOpa3oBaHusl, TMHEHHOCTH, 3aMEHA
nudhepeHIIMPOBAHKS YMHOKEHUEM,
cBepTka). Pemenue 3anaun Komm (Ha
pUMepe ypaBHEHHUS TETIONPOBOIHOCTH)
MeTOAO0M npeodpazoBanust Pypre. Anropurm
pELIEHUs U €0 peanu3anus. AHaIu3
pemenust, Gpynkuus ['puna (yHKIHSA
UCTOYHMKA). PU3nUecKas HHTEPIpEeTaus
pemenust. [IposiBinenne npuHImIa
CYIIEPIIO3UIMHU. Y CJIOBUS IPUMEHUMOCTH
npeoOpazoBanus Oypre U nmpeodpazoBaHUs
Jlamnaca g YUII.

OITK-1, TIKP-5

Hroro

9 Meton
WHTETPAIbHBIX

npeoOpa3oBaHuil.

[Tonsitne
HWHTETPAIILHOTO
npeoOpazoBaHus

VYpaBHeHusa Makcseiuia. Y paBHEHUs
351eKTpocTaTuKU. OOBEMHBIHN MOTEHINAT, €T0
CBOMCTBA. DJIEKTPOCTATHUECKASI
MHTEpHpeTanus 00beMHOT0 MOTEHIHAIA.
dusznyeckas MHTEPIPETALUA OCHOBHBIX
I'PaHUYHBIX YCIOBUH B 3JIEKTPOCTATUKE.
CBeneHue BHYTpEHHEN U BHELIHEN 3a1a4
Jupuxie, BHyTpEHHEH U BHEIIHEH 3a1a4
HelimaHa K MHTETrpaJIbHBIM YPABHEHMSIM.
HccnenoBanne OCHOBHBIX KPAaeBbIX 3a/1ay s
ypaBHeHus Jlamnaca ¢ moMouspio
MHTErpajbHbIX ypaBHeHUH. O000IIeHHbIE
¢byHKIMU ¥ UX cBoiicTBa. CUHTYIISIpHbIE
0000111eHHbIe PYHKINY, NeIbTa-(QyHKIUSA
Hupaka. @yHIaMEHTAIBHbIE PEIICHUS IS
ypaBHEHMI MaTeMaTHuecKoi (pu3nku. Meron
¢yukuuu 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 ypaBHeHUs | ConuToHbl. BoHOBBIE ypaBHEHUS 1S
aJIeKTpoMarHuTHoro nosst. [lnockue
pelenus ypaBHeHnil MakcBena. Kpaesbie
3aaun UGPaKIAK 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
CaMOCTOSITENILHOM
(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
HaCTHBIX MPOU3BOAHBIX | [TonroTOBKA K 1 OIIK-1, I[IKP-5 | KourponbHas
KOHTPOJIBLHOM padoTe pabora
IToaroroBka K 3amure 1 OIIK-1, IIKP-5 | 3ammra oTdueTa
oTyeTa 1o 1o
nabopaTopHoi paboTe nmabopaTopHOU
pabore
CornacoBaHa Ha noprane Ne 8« 6 1 OIIK-1, IIKP-5 | JlabopaTopuas 9
‘OpHO# padore, pabota
e oTyeTa




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 (oTM4YHO) (3a4TEHO) 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.

3. Bricmiag matematuka III. @yHKIIUM KOMIUJIEKCHOTO NepemMeHHoro. Psnabl. MHTEerpanbHbie
npeoOpazoBanus: YueoHoe nocodbue / JI. 1. Marasunaukos - 2012. 206 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/2258.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. MeToasl MatemMaTuuecKoi (HU3UKHU : PyKOBOJCTBO K OpraHU3aIlMy CaMOCTOSTEILHON PabOThI
s ctyaeHToB cnenuanbHocTu 210106 "Ilpomeimiennas snexktponuka” / KO. B. I'punses, JI. JI.
MunbpkoB ; DenepaibHOE areHTCTBO 10 00pa30BaHMI0, TOMCKHIA TOCY1apCTBEHHBI YHUBEPCUTET CUCTEM
yIpaBlIeHUs] U paanodaekTponnku, Kadbenpa npomseinieHHoN saekTpoHukd. - Tomck : TYCVYP, 2007.
-116 c. (manmune B 6udamorexe TYCYP - 94 k3.).

2. Metoasl MmaTemaTudecko Gpu3uku: MeTtoaudeckue yKazaHusl K IpakTHIeCKuM 3aHsaTusm / 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 jgabopatopuoi 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: Metoanyeckue ykasanus k jmaboparopnoit padote / I1. I1. I'eiixo - 2012. 14 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/2347.

5. Pemenune nuddepeHnanbHbIX ypaBHEHUH SJUTMITHYECKOTO TUMA: MeToInuecKrue yKa3aHus K
naboparopuoit pabore / II. II. T'eiiko - 2012. 12 c. [DnekTpoHHbINA 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 i1l CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

1. IIpu u3yyeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. MimeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM JUCLUILINHBIL.

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

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
y4yeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYPCOBBIX paboT), MOMENIEHUE IJsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyIbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- U3amepuTenbHbIC TPUOOPHI;
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- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000pyI0BaHMS;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieyeHue 1Jisl JJa0opaToOpPHBIX padoT

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

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Kommyratop 3COM OFFICE CONNECT;

- Jlocka 3-X nJIeMEHTHas;

- lkad - 2 wr.;

- llIxad ams omexab;

- Tym0a BbIKaTHaA - 2 IIT.;

- Tymba;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PabGouee mecTo npenogaBaress.

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

st camocToATeNbHONU paboThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEAUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHMs
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IIPpOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

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

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

Haspanus pasienos (tem) | Popmupyembie ®opmbl koHTposst | OueHounsle Matepuansl (OM)
JUCHUTUTUHBI KOMIIETEHLIMHI
1 OcHoBHBIE CBeIeHUS 00 OIIK-1, I[IKP-5 |3auér ITepeuens BOIpPOCOB 1Jist
YPaBHEHUSX C YaCTHBIMU 3aueTa
npousBoHbIME (YHIT) TectupoBanue [IpumepHbIil TepedeHb
TECTOBBIX 3a/IaHU
2 MopenupoBaHue OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB 11t
(bu3nUECKUX MPOILECCOB 3aueTa
YPaBHCHUSAMH B 1aCTHBIX 3amuTa otyerano  |[IpumepHsIii nepeueHb
IIPOU3BOAHBIX nabopaTopHOH BOITPOCOB JTSI 3AIUTHI
pabote 1ab0paToOpHbIX paboT
KonTtponbhas padota |[IpumepHbIii nepedeHb
BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
Jlaboparopuas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TecTtupoBanue [IpuMepHBIil nepeueHb
TECTOBLIX 3aJaHuN
3 Knmaccudukamus u OIIK-1, ITKP-5 |3auér Ilepeuenn BOIIPOCOB 15t
MpUBEJICHUE K 3ayeTa
KaHOHHICCKOMY BULY 3amuTa oT4eTa 1o IIpuMepHBIil epeyeHb
muaHeiHbIX YUl BTOporo nabopaTopHOi BOIIPOCOB /IS 3AIUTHI
nopsiika pabote 71a00paTOpHBIX paboOT
JlaboparopHas Tewmbl 1a00paTopHBIX pabOT
pabora
TectupoBanue [IpumepHbIil TepedeHb
TECTOBBIX 3a/IaHU
4 Pemenue YUII metonom OIIK-1, [IKP-5 |3auér IIepeuyens BonpocoB it
pazzieNeHus: epeMEHHBIX 3adera
(meron dypse) TectupoBaHue [IpuMepHEIii epedeHnb
TECTOBBIX 3aJaHUI
5 CobctBennsbie 3HaueHus u | OIIK-1, IIKP-5 |3auér Ilepeuenn BOIIPOCOB IJist
coOcTBEeHHBIE (DYHKIINU. 3ayeTa
3anaya llTypma-JInyBumis TectupoBanue [TpuMepHBIH MEPEUEHb
TECTOBBIX 3aJaHUN
6 YucneHusle u OIIK-1, [IKP-5 |3auér [Iepeuens BonpocoB i
MPUOJIMYKEHHBIE METO b 3auera
pemenus YUII TectupoBanue [IpumepHbIil TepedeHb

TCCTOBBIX Sa,Z[aHI/Iﬁ
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TMAPOJAVHAMUKH: YPaBHEHUE
JIBUKECHHUS )KUJIKOCTH,

7 YpaBHEeHUS OIIK-1, I[IKP-5 |3auér

[Iepeuens BOnpocoB 11
3a4era

TectupoBanue [IpuMepHBIil nepeueHb
YpaBHEHUE HEPA3PHIBHOCTH, g
TECTOBBIX 3a/1aHUM
YpaBHEHUE COCTOSTHUS
8 MeTo1 UHTErpalIbHBIX OIIK-1, ITKP-5 |3auér Ilepeuenb BOIIPOCOB Jist
npeoOpazoBanuii. [lonsTre 3adeTa
HMHTErpaJIbHOTO TectupoBanue IIpuMepHBIil IepeyeHb
npeobpa3zoBaHs TECTOBBIX 3aJaHUN
9 MeTo MHTETpalIbHBIX OIIK-1, [IKP-5 |3auér [Iepeuens BOnpoCcoB 11
npeoOpa3zoBanuii. [lonstue 3ayera
HHTETPAIBLHOIO 3ammra oT4eTa 1no [IpumepHBIil TEpedeHb
npeodpasoBaHus nabopaTopHOit BOIIPOCOB JIJI51 3aIIUThI
pabore 71a00paTOPHBIX pabOT

Konrponsnas pabora

[IpuMepHBIil IepeyeHb
BAPUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PaboOT

Jlaboparopnas Tembl m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumepHBIil TEpedeHb

TECTOBLIX 3aJaHUN

ypaBHEHHS

10 Henmunetinsie BoaHoBeie  |OIIK-1, IIKP-5 |3auér

HepequL BOIIPOCOB JIs1
3a4cTa

3amura oT4eTa 1no
nabopaTopHOit
pabore

[IpumepHBIil nepeueHb
BOIPOCOB ISl 3AIIUTHI
1ab0paTopHBIX PaboT

KonTtponbhas pabota

[IpumepHBIil TEpedeHb
BapUaHTOB (3aaHUI)
KOHTPOJIBHBIX paboT

JlaGopaTopHas Tembl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lkana oneHkH cHOPMUPOBAHHOCTU OTJENbHBIX IUIAHUPYEMBIX PE3yJbTaTOB O0y4eHHUS IO

JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.

Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4EHHS IO

IUCIUIUINHE
dopmynupoBKa TpeOOBaHUH K CTEICHH C(HOPMHUPOBAHHOCTH
OrieHka Bamnel 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BIIAAETH
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYyIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HaBBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUA YaCTHYHO (dbparmMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakue gusnueckue npoueccs OMUCHIBACT MapadoIrMuecKoe ypaBHeHHEe?
a) KonebaHus;
0) IBHXKYIIHMECS BOJHBI;
B) CTal[MIOHAPHBIE IPOLIECCHI;
r) nuddysuto.
2. Kakue ¢uznyeckue nmporecchl ONUChIBaeT TUIEPOOTNUECKOE ypaBHEHHE?
a) KonebaHus;
0) BOJIHBI,
B) CTal[MIOHApHBIE IPOLIECCHI;
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r) nuddysuto.
3. Kakwue ¢usznueckue mporecchl OMUCHIBACT AJUIUIITHYECKOE ypaBHEHHE?

a) KoyieOaHus;

0) IBKYIIHECS BOJIHEI;

B) CTaIlMOHAPHBIE MTPOIIECCHI;

r) nuddysuto.
4. YTO ONMCHIBAIOT IPAHUYHBIC YCIOBUS?

a) B3aMMOCBS3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro MepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (PM3UYECKYIO TEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUYECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
5. UTo onucChIBAIOT HaYaJbHbIC YCIOBUA?

a) B3aMMOCBS3b (PU3MUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro MepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (PM3UYECKYIO MIEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
6. Uto onuchIBaeT ypaBHEHUE?

a) B3aMMOCBS3b (PU3UUECKHUX MTEPEMEHHBIX;

0) pusnyeckyro nMepeMeHHyI0 B Ha4aJbHbIi MOMEHT BPEMEHH;

B) (DM3UYECKYIO TEPEMEHHYIO Ha TPAHMIIC;

') MPOU3BOJIHYIO (PU3NUECKON TTEPEMEHHOMN B HAYAJIbHBIA MOMEHT BPEMEHU.
7. OyHKUHSA (=% TIPU BCEX 3HAYEHUSX Z ABISAETCA PEUICHUEM YPaBHEHHS

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

Ha3bIBACTCH ... PCLHICHUEM yPaBHEHUsI TEIJIONPOBOIHOCTH.
a) DIIEMEHTAapHbIM;

0) cTalMOHAPHBIM;

B) HEOJHOPOIHBIM;

r) yHIaMEHTaIbHbIM.

8. Pemenue 3amaun umeer Bug 1

v +1,1'=D= y0)j=y{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 sBiseTCsA pelieHUeM ypaBHeHUs [T +17 =cosx-cos) . 10rJa pelicHueM

COOTBETCTBYIOIIETO OAHOPOJHOIO YpPaBHEHUS Oy 1T (PYHKIIHS

a) 1 ;
L —Scosx-cosy

0) U+x* +173

B ;

) L'+lcus.r-c05.1'
2

r) U + 2xy.

10. Permenue 3agauum UMEET BUII

: 1
Vi+ptr=0 v(0)=2" 5

a) y = sinx;
0) y = cosx;
B) Y = COSpX;
)y = sinpx.
11. Vkaxunte Tun audepeHnnansHoro ypaBHeHu 24y, &y,
3——-2——3sindx=10

a) SJUTUNITUYECKU;
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12.

13.

14.

15.

16.

17.

0) runepOoTMIEeCKuit;
B) KpyTOBOM;
T') MapaboIMYECKHii;

VYkaxuTe coOCTBEHHbIE (PYHKIIMM KpaeBol 3aauu 2%, &%, .
ﬁ_gﬁ:[:l “[I:I;'l|=“[|i"|_|=[:]
ch” ™

a) i1 I

sn, — i
0) . [nmx;
sin |
B) sin|3mx) >
F) e
cos, —— i
Oyuknus y = cos (2x/3) aBusercs codctBeHHOU GyHKnuen 3amgadu [Itypma-JInyBuiis

v +h =0, ' (0)=1"(3p)=0 CCOOCTBEHHbIM 3HAYECHUEM

a)l=-4/9;

0)1=-2/3;

B) | = 4/9;

r)1=2/3.

Kakomy HAa4YajlbHOMY YCIOBUIO YyIOBIETBOPSET GyHKIUS
- T ‘)

) = 627 +4m—81> ———sin -?_'1 e "

w1 1T 2

a) u(x,0)=0;

0) u(x,0)=6x"2;

B) u(x,0)=8t;

r) u(x,0)=4.

Kakoe u3 ypaBHeHUH SBISETCS YPAaBHEHUEM TEILIONPOBOIHOCTU CTEPKHS C UICTOYHUKAMU TETlia
BHYTpHU?

a) u:'-‘:;f _13 u:'-‘sj _0 5
e’ e
6) o _cu 3¢ >
o + > — = SE
c't ch”
B) Zu i 2
—_— _3[:]_—: =—.|'.TE__.
ct cox
r) &% L C1 TR
j"‘-#:SE TRy
ct” cx”
VYkaxkute, Kakoe U3 JaHHBIX YpaBHEHUH siBisieTcs ypaBHeHueM Ilyaccona?
a) gty u
—+—==0
ct e
6) i o o Gf . o=
—+2—==8¢" sindx
ct £
B) i _C_ if =’r;
ct e
r) o TR TR .
et £

Kaxkas u3 kpaeBbIxX 3aa4 sABIsETCS 3a/auyeld O TEIUIONPOBOJAHOCTU CTEPKHS KOHEUHOM JIJTUHBI
0€3 UCTOYHHUKOB TEIUIa BHYTPHU U C HYJIEBOM TeMIIepaTypoil Ha KOHIaX?
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18.

19.

—_

11.
. Henuuelinble BOJTHOBBIE YPaBHEHUS.
13.
14.
15.
16.

COXNAN R —

a) lf':Er lf':fr

—-25-2=0, u(0f)=u(T.6)=0 w(x0)=x
ct o
6 &1 _':.:'.' 5 ’
)C_—+C_—:=7.r‘[r+—ll= u(0.1)=u(7.1)=0; u(x.0)=0
cr Cx
B) C If':.:'r ’
——9—=0. w(0.z)=ul4.7)=0; w(x0)=x(4-x])
cr cx
r _':E.' _':E.' .
)C__:+1ﬁc__:=0= w(0.¢)=u(5.6)=3; u(x0)=0
ct o

Kakas u3 KpaeBbIX 3a/1a4 BISETCS 3a/1a4eil 0 BBIHYXKICHHBIX KOJEOaHUSIX KOHEYHOU CTPYHBI,
3aKPEIUICHHON TOJIBKO Ha JIEBOM KOHIIE

Q) gu ;
f —25— - =0, wlOr)l=ul7.0)=0 wlx0l=x
cr” c”
0) eu &u ., ;
=T e +4), w(0.f)=u(T.6)=0; w(x0)=0
cf o’
B) du &% ;
;—9_—T=D= (0.8 =ul(d.e1=0; wlx0)=x(4—x)
ot o’
r) &% a4 .
e +16—==0, u(0.f)=u(5.1)=3 u(x0)=0
cr” c”
Pemennem kakoro ypaBHEHUS SABJISICTCS QyHKIIUS =1 . 2mx  8mmt?
Hlxt)= ?Tﬁ1n—_cus —
o 3 3
Y C_;:‘l“ —15@:0;
ct” oo
0) &% &4 ;
T———16—=3ysinds
cr” o
)15 3y
16 ¢t cx”
Do j6lu s
cf o

9.1.2. IlepeyeHb BONPOCOB [JIsl 3a4eTa

OcHOBHBIE CBe/IEHUS 00 YpaBHEHHX C YaCTHBIMU IIpon3BotHBIMU (Y UII)

MonenrpoBanue pU3NIECKUX MPOLECCOB YPABHEHUSIMH B YACTHBIX IPOU3BOJIHBIX.
Knaccudukamnus u npuBeeHre K KaHOHUYECKOMY Buay JinHeHbIX YUII BTroporo mopsaka.
Pemenne YUII meToniom paznenenus nepeMeHHbIX (Mmetoq dypoe).

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (DYHKIIHH.

3amaua llltypma- JlnyBusis

Mertox nHTErpaIbHBIX TPeoOpa3oBaHuil.

[TonsiTHe MHTErpaTIbLHOTO MPE0Opa3OBaAHMUS.

YucnenHsle ¥ MpUOIMKeHHBIE MeTObI pernenus Y UIl.

YpaBHEHUS TUAPOJUHAMUKU: YpaBHEHHME JBUKEHUS KUJIKOCTHU, YPaBHEHHE HEPA3pPBIBHOCTH,
YpPaBHEHUE COCTOSIHUS.

MareMaTnueckoe MOACIUPOBAHNE AIEKTPUIECKUX MPOLECCOB.

JIuneitnpie onHOpoAHbIE Y.

CamoconpsixeHHoe ypaBHenue llItypma-JInysus.

HuTerpanpHOE MpeodpazoBaHue KakK pas3iioskeHHe (QYHKIMHA B HEKOTOPBINA CIIEKTP KOMITOHEHT.
WuTerpanpHoe mpeodpa3oBaHue — MyTh K YMEHBIICHHIO YUCIa HE3aBUCUMBIX IIEPEMEHHBIX B
VUII.
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17.

18.
19.
20.

Nk W=

. [Hokaxure, uto QyHKIHSA

CpaBHeHHE aHATUTUYECKUX PEIIEHUH C YUCICHHBIMU pelleHusAMHU. [IoHATHS aHAIUTHYECKOTO U
YUCJIEHHOTO PEIICHUM.

BriBoa ypaBHEHU aKyCTUKH.

[Tpunmun [toiirexca.

Judpakius miockoi akyCTHUECKOM BOJTHBI HA MIape.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB sl 3a1IUTHI J1a00PaTOPHBIX padoT

Hamnumure MaTeMaTH4ecKyr0 MOJEb TEIUIONPOBOIHOCTH.

B uem 3akinrogaeTcs METO Pa3HOCTHOM cXeMbl?

B uem 3aknroyaeTcs pazHULA MEXKy HEIBHOM U SIBHOW Pa3HOCTHOM cxemMoi?

Kakue ¢pusndeckue sBiIeHUs ONUYbIBacT ypaBHeHue Jlarmiaca?

Kakum ypaBHEHHEM ONUCBIBAETCS IPOCTPAHCTBEHHBIN COIMTOH B KEPPOBCKOIL cpene?

9.1.4. IIpuMepHbIii epeyeHb BAPUAHTOB (3a]aHMii) KOHTPOJBHBIX padoT

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

i(xt)=e | Asin(ix)+ Bcos(ix) | YAOBJICTBOPICT ypaBHCHHIO

1. = TIPY OPOU3BONBHBIX A, Bu i .

. Pemmre cmemannyro 3agaqy

i, —25u_ =—Txsint, 0<x<l =0,

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

| i, (a,0)=Tx,
w (0.t)=u. (Lt)=Tsin(r)

[Tonmepeunsie koneOaHUS TMOJYOTPAHUYEHHOW CTPYHBI OIMKCHIBAIOTCS HavYaJbHO-KPaeBOU
3agadyen

if =l.:'r_ 0= x4+,
Jul, = o0,

ul., =0.

..:'.' o= |:|=
rle ¢ x) — HavaJbHBIA MPOQUIL CTPYHBI — U300paxkeH Ha pucynke. [loctpouts npodunm
CTPYHBI B MOMEHTHI BpeMeHHu t=n/2, n=4, ..., 10. Halitu 3axon n3menenus opauHatsl u(0,t) c

TEYEHHEM BpEMEHH. YKa3aTh Ha XapaKTEepPUCTUUYECKOHN IIIOCKOCTH 007acTH, rae GyHKuus u(x,t)
paBHA HYJIIO, KOHCTAHTE OTIMYHOU OT HYJIs, HE PaBHA KOHCTAHTE.

u t=0
¢(x)

0 1156 225 3 X

. OmHOpoMHas cTpyHa JIMHOM | )kecTKo 3akperuieHa Ha koHmax Xx=0 u x=1. CTpyHy OTKJIOHHJIA OT

MOJIOKCHHSI PaBHOBECHS WU B MOMCEHT BpeMeHHU t=0 oTmycTtmiin 0e3 Ha4aiabHOW CKOPOCTH.
Tpebyercsa onpenenuTh OTKIOHEHHS U(X,t) CTpYHBI B OO0 MOMEHT BPEMEHH, €CIH €€
HavyaIbHOE OTKJIOHEHUE 3aaercs Gpynkmueit a(x)=Ax(1-x), A>O0.

9.1.5. TembI J1a00paTOPHBIX PadoT

. UucneHHBIM METOJ| PEIICHUS YPaBHEHHUs TEIUIONPOBOJHOCTA HA OCHOBE HESIBHOM Pa3HOCTHOU
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cxembl (Kpanka-Hukoscona)

2. YuceHHBIH METOJI PEeIICHUs] TUIIEPOOJIMIECKOTO YpaBHEHUsI HA OCHOBE SIBHOW Pa3HOCTHOM
CXEMBbI

3. YucneHHslil MeTo perieHus 3agaun Jupuxiie nis ypaBuenus Jlamnaca

4. TIpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM CPEE C HACHIIIIEHUEM HEJTMHEHHOCTH

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIC OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0y4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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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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