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Padouasi nporpaMMa TUCHMIUIMHBI «MeToIbl MaTeMaTHUYECKON (HU3UKHN» pazpaboTaHa:

— B coorBercTBUM ¢ TpeboBanusimu PI'OC BO — marucrparypa Mo HamnpaBlIEHUIO MOATOTOBKU
«21.04.01 HedrerazoBoe aen0», yTBEp>KACHHOTO npuKkazoM MunoopHayku Poccuun Ne 97 ot 09.02.2018;
— Ha OCHOBaHMHM Y4e€OHOTO IJIaHA MarucTpaTypbl IO HampasieHHIO moaroToBku «21.04.01 Hedrerazo-

BOE JIEJIO», HAIIPABJICHHOCTH (Mpodmiis) « TeXHUYecKasi JMarHOCTUKA Ta30TPAHCIIOPTHBIX CHCTEM).

CocraBurerns: K.¢h.-m.H. ooy. C.E.Mancyposa

PaGouast nporpaMma paccMOTpeHa W 0100peHa Ha 3aceqaHuy Kadeaphl BbICIICH MAaTEMAaTHKU

ot 25.01.2021 r., mpoTokomn Ne 7.

3aBeAyOIIHA kadenpoit BBICIIEH

J.T.H., A.Il. T'ociogapukoB
MaTeMaTUKU

pod.

PaGouas mporpamma corsiacoBana:

HauanbHuk oTnena
JUIEH3UPOBAHUS, aKKPEAUTALIMN U k.IL.H.  Jly6posckas I0.A.
KOHTPOJISl KauecTBa 00pa30BaHus

HauanpHuK oTae1a METOOUYECKOTO

K.T.H.  PomanunkoB A.}O.
obecrieuenuns yaeOHOTO Tporecca




1.I(EJIA Y 3AJAYM IMCHOUATIIVHBI

JucuumumHa «MeToabl MaTeMaTHYeCKOW (PU3UKI» CONEPKUT CIIeLUAIbHBIE pa3/esibl BBICIICH Ma-
TE€MaTHKH, OHa 00eCIIeUnBaET MOArOTOBKY MaruCTpPaHTOB K YCIIEIHOMY OCBOEHHIO CMEXHBIX TUCLUILIMH
poheCCHOHATBHOTO IUKJIA.

esapb n3yyeHuss (ucCHUILIMHBI «MeToabl MaTeMaTH4YeCcKOi PUu3uKM»:

- INOArOTOBKA BBIIMYCKHHUKA, BJIAJACIOMICIO KIACCUYCCKUMH W COBPEMCHHBIMH MaTEMaTHYCCKUMU
MCTOJAaMM PCLICHHUSA 3a1a4,

- o0y4yeHHe HaBBIKaM MOCTPOCHHSI U IPUMEHEHHUS MAaTEeMaTHUECKUX MO/Ieel B PO(hecCHOHATbHON
[IPAKTHKE,

- HU3Yy4YCHUC MCTOOOB MaTeMaTHYeCKOM O6pa6OTKI/I PE3YJIbTATOB HpO(l)CCCPIOH&J'II:HOfI JACATCIIbHOCTH.

OCHOBHBIMH 331a4aMU JUCHUIJIMHBI «MeToabl MaTeMaTU4YecKOi GU3MKN» SABJISAIOTCH:
- M3y4Y€HHE METOJO0B MaTEeMaTHYECKOT0 aHaIN3a U 00pabOTKHU JaHHBIX,
- OBJIAQJICHUE METOJIaMU NMPOTHO3UPOBAHMS PE3yIbTATOB PeaIU3alliu TPOCKTOB,;

- HpI/IO6p€TCHI/IC JOITIOJIHUTCIIbHBIX MaTEMAaTHYCCKUX 3HaHHfI, CHOC06CTByIOIlII/IX YCII€HIHOMY OCBO-
CHUIO PpA3JIMYHBIX KYPCOB HpO(beCCI/IOHaJ'IBHOFO LMKJIa U CMCKHBIX JUCLUILIINH,

- q)OpMI/IpOBaHI/Ie JIOCTaTOYHO BBICOKOM MaTeMaTUYECKOM KYJIbTYPHI,

- an06peTeHHe HABbIKOB PCHICHUSA TCXHUYCCKHX 3a1a4, HCO6XOI[I/IMBIX JJI1 ”THHOBAIIMOHHOI'O pa3-
BUTHUA COBPEMCHHOTI'O O6HICCTBa u o0ecrieueHHs HAay4YHOI'O U TCXHUYCCKOI'O IIporpecca.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO

Juctunnuaa «MeToapl MaTeMaTHYecKOl (U3UKM» OTHOCHUTCS K o0si3arenbHOM yacTu bioka 1
«ductumniuael (MOIIyNN)» OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeNbHOM MPOrpaMMbl IO Hampasie-
Huto moAroToBku «21.04.01 Hedrerazoroe nenoy», HampaBieHHOCTh (ipoduiab) «TexHHUecKas TuarHo-
CTHKA ra30TPaHCIOPTHBIX CUCTEM» U U3y4aeTcs B 1 cemecTpe.

Huctunnuza «MeToasl MaTeMaTH4ecKol (U3UKWY SBISETCS OCHOBOTOJATAIONIEH JIsI U3Y4YEeHUS
TUCHUIUIMH «MareMaTndeckoe MOJENUPOBaHHE B 3aJadax HedTerazoBoil orpaciu», «MeTomonorus
MPOEKTUPOBAHUS B He(PTETa30BOM OTPACIHU U YIPABICHUE TPOCKTAMU .

OCOOEHHOCTBIO JTUCIUIUIMHBI SIBISIETCA YIIYyOJEHHOE W3ydyeHUEe pa3ludHbIX, B TOM YHUCIE
YUCJICHHBIX, METOJIOB PEIICHUS 3a/1ady MaTeMaTUuecKon (PU3MKHU B MIPUIIOKEHUH K 3a7a4aM HedTerazoBoi
OTpaci.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpoutecc w3yueHUss AUCHMILIUHBI «MeToAbpl MaTeMaTHU4ecKodl (U3MKW» HampaBlieH Ha
(hopMHUpOBaHHE CIEAYIOIINX KOMITETCHITHI:

®opmMupyeMble KOMIETEHINT
Kon u HauMeHOBaHHe HHANMKATOPA
Conepxanue KommeTen- Kon JAOCTHIKEHHUS] KOMIIETeHIINI
UM KOMIEeTeHI[UH
CrniocobeH HaxOJUTh U Tie- OIIK-4 OIIK-4.1. JleMOHCTpUpPYET YMEHHE CaMOCTOSATEIBHO HC-
pepabarbiBath HHGpOpMa- KaTh, aHATM3UPOBATh U OTOMPATh HEOOXOAUMYIO MH(OP-
ouio, Tpedyemyio Ui MaIlfio, OpPraHU30BbIBaTh, MPEOOPA3OBHIBATH, COXPAHATH
NPUHATUS ~ pEUIeHUH B U TiepesiaBaTh ee
Hay4HBIX MCCIIEIOBAHUSAX OIIK-4.2. Ananu3upyeT BHYTPEHHIOIO JIOTUKY HAYy4HOTO
U B IPAKTUYECKOH TEXHU- 3HaHUs




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

Conep:xanue kommneren- Kon AOCTHKEHHUSI KOMIIETeHIIU U
107071 KOMIIETeHIIUH
YECKOM JEeSTEIbHOCTH OIIK-4.3. AHanu3upyeT KOMIUICKC COBPEMEHHBIX IIpO-

0JieM 4eoBeKa, HAYKU U TeXHUKH, OOLIECTBA U KYJIbTYpPbI
OIIK-4.4. OGOCHOBBIBAET CBOIO MHPOBO33PEHUECKYIO H
COLIMAJIbHYIO TMO3UIHUI0 U TMPUMEHSET NPHOOPETEHHBIE
3HAHUS B 00JIACTSX, HE CBSI3aHHBIX C MPOQPECCHOHATBHON
JeSITENIbHOCTHIO

OIIK-4.5. OnpenensieT OCHOBHBIE HANIPABJICHUSI Pa3BUTHS
WHHOBAIIMOHHBIX TEXHOJIOTUH B HETEra30BOM OTpaciu
OIIK-4.6. OueHnuBaeT MHHOBAITMOHHBIC PUCKH

OIIK-4.7. BnaneeT HaBbIKaMu pa3paOOTKH WHHOBAIIMOH-
HBIX TIOJIXOJIOB B KOHKPETHBIX TEXHOJIOTHUSAX C IMTOMOIIBIO
APM

OIIK-4.8. O6pabarbiBaet pe3yJIbTaThl Hay4YHO-
UCCIIEJIOBATENILCKOM, MPaKTUYECKOW TEXHUYECKOU Jes-
TEJILHOCTH, MCIIONIB3YsI UMEIoIIeecss 000pyaoBaHHe, MTPH-
OOpBI U MaTepUAIIbI

4. CTPYKTYPA U COAEPKAHUE JUCTIIUITJIMHBI

4.1. O0beM ITUCHMILIMHBI U BUAbI y4e0HOI1 padoThI
OO0mmast TpyTI0eMKOCTh JUCIHILTUHBI «/|OTMOTHUTEIBHBIC TITaBhl MATEMATHUKI COCTABIISIET 3 3aUeTHBIC
ennaunel, 108 ak. yacos.

AK. 4acsl o
Buj yueOHoii padoThl Bf{e;cooaBK‘ CEMe(j-TpaM
AyIHMTOpHBIE 3aHATHS (BCEro) ol ol
Jlexuun 17 17
[Tpaktueckue 3anstus (I13) 34 34
CamocrosiTesibHas padora (Bcero) 21 21
[ToaroToBka K MPakKTUYECKUM 3aHSATHIIM 8 8
PacuerHo-rpaduueckoe 3amanue (PI'3) 8 8
NunuBuayanpHbIC JOMAITHUE 3aaHUS 5 5
Bun mpomMexyTouHO#t arTecTanuu — 3k3ameH () 9 (36) 9 (36)
OO0mast TPyA0eMKOCTh THCHHUIIIHHBI
aK.gyac 108 108
3a4. efl. 3 3




4.2. Cogepxanue TUCUMIIIMHBI
Y4eOHBIM IJIaAHOM MTPETYCMOTPEHBI: JICKITUH, MPAKTUICCKUE 3aHATHS H CaMOCTOsTEIbHAs paboTa.

4.2.1. Pa3zgennl IUCHUNUIMHBLI U BUABI 3aHATHI

Bujanbl 3anaTuit
Ne B Camocros-
HaumeHoBaHHe pa3gejioB ¢e10 aK. HpakTuye-
n/n P 1acos Jlexuuu | cKue 3aHsI- TeabHa
T™HS pabora cry-
JACHTA
1. Beenenue 7 1 4 2
2. Paznen 1. OcHOBBI MaTeMaTHueCcKou (PU3NKHU 13 4 6 3
3 Paznen 2. YpaBHeHus runepOoIn4ecKoro Tuma. 24 8 12 4
' BousiHOBOE ypaBHEHHE
3 Paznen 3. YpaBHenus napaboandeckoro TUra. 16 5 6 8
' YpaBHEHUSs TEMIONPOBOJHOCTH U nudPy3un
Paznen 4. YpaBHeHUs 3JUTMNITUYECKOTO THTIA.
4. 12 2 6 4
Ypasuenue Jlannaca
Hroro: 72 17 34 21
4.2.2. Conep:kanue pa3aesioB JUCIHIIMHBI
Pa3znesnnl Tpyno-
Ne HCIH Copaeprxanue JEeKIIMOHHBIX 3AaHATHH emrocth
o/ | e aep 11 B Ak
IIMHBI uacax
BBenenue Ilenu n 3apaun Kypca. CBsi3b ¢ ApyruMu aucuunianHamu. Opranusa- 1
1Sl U3YYEHUS AUCLUILIIUHBI.
1. | Pasnen 1 OcHoBHbIE OHATUS MaTeMaTuyeckoil pusuku. JIuneinvsie nudde- 4
' PEHIMAIIBHBIE YPABHEHHUS C YaCTHBIMH ITPOU3BOIHBIMU IIEPBOTO MOPSII-
Ka. YpaBHEHHE IlepeHoca. Y paBHeHHsI MakcBea.
JIuneitnsle nu¢depeHnuanbHble YpaBHEHUS C YACTHBIMU IIPOU3BO/I-
HBIMH BTOPOT'O NOPSKA. 3aMeHa HE3aBUCUMBIX MIEPEMEHHBIX, XapaKTe-
PUCTHKH, KAHOHUYECKUI BUI.
Knaccudukanus kBaswMHENHbIX AU PepeHInanbHbIX YPaBHEHUN €
YAaCTHBIMU NTPOU3BOJIHBIMH BTOPOTO MOPSAIKA OTHOCUTEIBHO HCKOMOM
(GYHKIMH IBYX HE3aBHCUMBIX IT€PEMEHHBIX.
2. | Pasnen 2 BonHoBble ypaBHeHus. 3aaya o KosebaHUsAX CTpyHbL. BeiBoa ypaB- 8
HEHMs KosieOaHui cTpyHbl. Bubl rpanndHbIX ycnoBuil. HauanbHble
ycnosus. [IoHATHE KpaeBoOl 3a1a4H.
beckoneunas ctpyna. ®@opmyna lanambepa. Pacripoctpanenue BojH
OTKJIOHEHUS ¥ BOJIH UMITYJIbCA.
OrpanundenHas ctpyHa. Meron ®@ypre. Ctosguune BoaHsl. [Ipogomns-
HbIe KojieOaHus CTepXHs. YpaBHEeHHE KosiebaHuii MemOpansl. [Ipume-
PBI.
3. | Pasnen 3 YpaBHeHUs TEIIONPOBOAHOCTH U auddy3un. BeiBog ogHOMEpHOTO 2
YPaBHEHHs TEIUIONPOBOAHOCTH. HadanpHbIe M TpaHUYHBIE YCIIOBUS.
Buzbl rpaHMYHBIX YCIOBUM JUIsl ypaBHEHUS TEIUIONPOBOAHOCTH.
TennonpoBoAHOCTh B CTEPKHE NP HATMYHMH TEIJIOOOMEHaA uepes




Paznennt Tpyno-
Ne HCHH Coaeprxanue JIeKIIMOHHBIX 3aHATHH EMROETE
wm | MM aep 1 B aK.
IUVIMHBI wacax
OOKOBYIO TOBEPXHOCTh. TemIonpoBOJHOCT B OECKOHEYHOM CTEPKHE.
Meton ®@ypse s 6eckoHeunoro crepxkusa. Murerpan [lyaccona, gpyn-
JaMEHTAJIbHOE PEIlIeHrEe YpaBHEHUS TeIIONPOBOIHOCTH U ero ¢pusnye-
ckuii cmbici. [Ipumepsr.
TennonpoBoAHOCTh B KOHEUHOM cTepkHe. [IpuBenenue k ogHo-
POIHBIM I'paHUUYHBIM ycinoBusM. Meron @ypse. [Ipumepsl. YpaBHeHue
mubdy3un, rpaHUYHbIE YCIIOBUS, 3aBUCAIINE OT BpeMeHu. [IpumMepsbl.
4. | Pasnen 4 VYpasuenue Jlamaca. 3agaua Jlupuxie nius npsaMoyrojapHuka. Me- 2
ton Pypsbe.
Onepatop Jlammaca B mossipHO# cucTemMe KoopauHaT. 3anava J{u-
puxJie Uil Kpyra.
Meton ¢pyuakmuu ['puna aiis 3amaun Jupuxiie Ha TUIOCKOCTH U B
IIPOCTPAHCTBE.
Hroro: 17
4.2.3. lIpakTyeckue 3aHATUS
Ne . TpyroeMkocThb
Pasznen TemMaTHKa NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
Beenenue Beenenue 4
1. Paznen 1. OcCHOBBI MaTeMaTHYECKON (HUZHKHU 6
2. Paznen 2. VYpaBHenus runepOoanyeckoro Tumna. BomHoBoe ypaBHeHUE 12
VYpaBHeHMs MapabOINMUECcKOro TUIa.
3. Paznen 3. 6
VYpaBHEHUsI TEIUIONPOBOAHOCTU U U Dy3UH
4. Paznen 4. YpaBHEHMSI DJUIMIITUYECKOTO TUIIA. Y paBHeHue Jlamnaca 6
Hroro: 34

4.2.4. JIabopaTopHbie padoThI
JlaGoparopHble pabOThI HE IPETYCMOTPEHBI.

4.2.5. Kypco

Bble pa0oThI (IPOEKTHI)

KypcoBbie paboTsl (IPOEKTHI) HE TPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B xone o0yueHust npuMeHs0TCs:
Jlekuuu, KOTOpbIE SBJIAIOTCS OJHUM U3 BaKHEHIIMX BUIOB YUCOHBIX 3aHITHI U COCTABIISIOT OCHOBY
TEOPETUUECKOMN MOATOTOBKU 00YYaIOITUXCHL.

Llenu nexuno

HHBIX 3aHATUI,

-IaTh CUCTEMAaTU3MPOBAHHBIC HAy4HbIE 3HAHMS IO AWCIMIUIMHE, aKIEHTUPOBaTh BHUMAaHUE Ha HauOolee
CJIOJKHBIX BOIIPOCax JIUCHUILIVHBI,
-CTUMYJIUPOBATh aKTHBHYIO MO3HABATEIBHYIO AEATENLHOCTh OOy4aromuxcsi, cnoco0CcTBOBaTh (HOpMHPOBa-
HHUIO UX TBOPYCCKOI'O MBIIUICHUS.

IIpakTnuyeckue 3ausTus. Lleny npakTHYeCKUX 3aHATUH:
-COBCPLICHCTBOBATb YMCHUS U HABBIKU PCHICHUA IMMPAKTUYCCKUX 3aJ4av.




['maBHBIM coJiepKaHUEM 3TOTO BU/Ia YUEOHBIX 3aHATHUM SBISIETCS paboTa Ka)Xa0ro 00y4yaromerocs mno
OBJIAJICHUIO TIPAKTHYECKUMH YMEHUSMH U HaBBIKAMU MPOGECCUOHATLHOM IS TETBHOCTH.

KoHcysibTanuu (TeKyIias KOHCYJIbTAINs, HaKaHyHEe 3K3aMeHa) sIBIICTCS OJHON U3 GOopM pYKOBOI-
cTBa yueOHOW pabOTON OO0YYAIOIIMXCSl U OKa3aHUs UM TOMOIIM B CAMOCTOSITEIIPHOM M3YYEHHH MaTepHaia
JUCUUIUINHBL, B IMKBUJAIMHA UMEIOIINXCS ITPOOETOB B 3HAHUSIX, 3a/I0JDKEHHOCTEN MO TEKYLIUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekylye KOHCYIbTALMK POBOASATCS MPENoiaBaTesieM, BeAYIUM 3aHITUS B YUeOHOM rpyrine, Hayd-
HBIM PYKOBOJUTENIEM U HOCAT KaK MHIUBUAYAJIbHBIN, TaK U TPYIIIOBOM XapaKTep.

CamocTosiTeJIbHAs padoTa 00y4yarolMXcsl HalpaBiieHa Ha YriTyOJlIeHre U 3aKperuieHHe 3HaHUH, 10-
JTyYEeHHBIX HA JICKIHSX U JPYIHX 3aHATUSAX, BRIPAOOTKY HABBIKOB CAMOCTOSITEIILHOTO aKTUBHOTO TIPHOOpeTe-
HUS HOBBIX, JIOTIOJIHUTEIbHBIX 3HAHHM, MOJrOTOBKY K MPEACTOAIIMM YY€OHBIM 3aHITUSAM U IIPOMEKYTOYHO-
MY KOHTPOIJTIO.

6. OUEHOYHBIE CPEJACTBA JUIsI TEKYIIEIO KOHTPOJISI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA TUCHUIIJIMHBI

6.1. Ouenounvie cpedocmea ona camocmoamenbHol padomsl U MeKyuiezo KOHmMpPoJa ycnegae-
Mocmu
6.1.1. IIpumepnvie eapuanmol UHOUBUOYATLHBIX OOMAULHUX 3A0AHUTL

3adanue 1. OnHoponHasi GeCKOHEUHas! CTPYHA B HAYaJIbHBI MOMEHT BPEMEHH UMeeT (pOpMy TPEyroJib-
HHUKa C BEPIIMHON B Touke (X,, h) . Ompenennuts Metonom Jlamambepa cMeIeHHe TOYEK CTPYHBI OT MPSIMOJIHHEH-

HOT'O ITOJIOKEHUA PaBHOBECHS, IIpEAIIOIaras, YTo Ha4aJlbHbBIC CKOPOCTHU OTCYTCTBYIOT.

3aoanue 2. OmHOpOIHAs CTpyHA, 3aKpeIUICHHAs HAa KOHIaX X =0 u X =, B HAYaJIbHBII MOMEHT
BpeMeHH uMmeeT ¢popMy "nBoitHON napabossl”, onpenensieMo ¢yHKIuein
4h |
—x?, 0<x<—;
| 2

U(X,t)L:o:f(X): ﬂ(I_X)Z l<x<|
E "2 o

Haiitu CMCHICHUC TOYCK CTPYHBI OT pr[MOJ'II/IHGI\/'IHOFO IMOJIOKCHHA PAaBHOBCCHA, HpcArnojarasa, 4To
HavYaJIbHbIC CKOPOCTU U BHCIIHUC CUJIBI, ,Z[eI\/’ICTBy'I-OH_[I/Ie Ha CTPYHY, OTCYTCTBYIOT.

3adanue 3. Haiitu pacrnpeneneHue TeMIEpaTypbl B CTEpXKHE JTMHON | ¢ TETIOM30JUpOBaHHON
OOKOBOI MOBEPXHOCTHIO, €CITU TEMIIEpaTypa €ro KOHIIOB MOJIACPKUBACTCS PaBHOW HYIIO, a HadyalbHas
TEeMIIepaTypa BbIpaXkaeTcsl PyHKIMEH

2h I
— X 1pu O§x<§;

f(x)= I
(x) 2h(l —x) |
—— upu —<x<|.
I 2
3aoanue 4. [lana ToHKas OAHOPOJHAS KpYIJias MJIACTUHKA paguycoM R, BEpXHsA 4acTh MJIACTUHBI
noJyiep>kuBaeTcs npu temmeparype 1 °C, a Hwknssa — npu Temieparype 0 °C. Haiitu craimonapHoe pac-
rpeieJIeHre TeMIIEPaTyphl Ha MJIaCTUHKE.

6.1.2. Ilpumepnvie memol pacuemHno-2paguueckux 3a0aHui

1. [TpomonpHBIE KOJIEOAHUS CTEPHKHS.

2. KpytunpHble KoneOaHusl.

3. [Tonepeunpie KoneOaHus TPSIMOYTOILHON MEMOPAHBHI.

4. KonebaHus ¢ y4eTOM CONPOTUBIICHUS CTPYHBI.

5. PacnipocTpaHeHue Temsa Npy HaIMYUK TEIUIOBBIX HCTOYHHUKOB.
6. Perienue 3a1a4 METO10M KOHEUHBIX Pa3HOCTEN.



6.1.3. Bonpocwt 011 camonpoeepku
Pazoen 1. Ocnoevl mamemamuueckou puszuxu

1. luddepennmansHoe ypaBHEHHE C YACTHBIMU TIPOU3BOIHBIMH.

2. O0miee pemenue. HayanbHble ¥ TpaHUYHBIC YCIOBUSI.

3. YpaBHeHHE IIepeHoca, MOJICIIUPYIOIIETO MPOLECC EPEeHOCa BEIIECTBA.

4. Jluneitnoe nu¢depeHnuanTbHoe ypaBHEHWE C YacTHBIMHM IPOM3BOJHBIMU IIEPBOTO IMOPSIKA,
obmee perreHne. XapakTepUCTHYECKasi CUCTEMA JUIS OITyYeHHS OOILETo PerIeHus..

5. Kimaccudukanus u npuBeieHHe K KaHOHUYECKOMY BuAy nu(pdepeHnnanbHbIX ypaBHEHUI BTO-
POro MopsiiKa ¢ YaCTHBIMH MTPOU3BOAHBIMU.

Paszoen 2. Ypasnenus cunepoonuueckozo muna. Bonnoeoe ypasnenue

1. BonHoBoe ypaBHeHue. HauanbHble U rpaHUYHBIE YCIOBUS.

2. Meron Jlanambepa pemrenus 3axaun Komm 1715t BOJTHOBOTO ypaBHEHHSI.

3. Meron pa3nenenus nepeMeHHbIx, MeTo dypbe Ui peleHus ypaBHEHHUs KoJIeOaHU CTPYHBI.

4. 3anaua lItypma-JInysmuis. CoOcTBeHHbBIE (PyHKITNH, COOCTBEHHBIEC 3HaYeHUs 3aaa4yn Lltypma-
JInyBwis. CrienualibHble GYHKLNU.

5. HeoHOpOIHOE BOJTHOBOE ypaBHEHHE W BOJHOBOE YPaBHEHHE C HEOAHOPOJHBIMU TPAHUYHBIMH
YCIIOBUSIMH.

Pazoen 3. Ypasenenus napabonuueckozo muna. Ypasnenus menionpoeoonocmu u ouggyzuu

1. VpaBuenus auddy3un 1 TEIONPOBOIHOCTH.

2. Kimaccudukanmst kpaeBbiX 3a1a4. KpaeBbie 3a1aun epBoro, BTOPOro poja, CMEIIaHHask KpaeBast
3ajava.

3. 3agaua Komm, Monenupyromas pacripocTpaHeHHe Teryia B OeCKOHEYHOM cTepikHe. MHTerpai
ITyaccoHa, pyHaaMeHTaIbHOE pelleHne YpaBHEH!s TeIUIONPOBOHOCTH.

4. Meton ®ypbe, METOJ pa3eieHUs] IEPEMEHHBIX JJIsl pEeLIeHHUs] OJHOMEPHOM 3a7jauu O pacrpo-
CTpaHEHHUU TeIjla B CTEHKE (MJIM TOHKOM CTEepIKHE).

5. MeToj KaOHEUHBIX pPa3HOCTEH JUIs peleHts 3a/1a4 TEMIONPOBOIHOCTU U U Py3un.

Paszoen 4. Ypaenenun snnrunmuueckozo muna. Ypaguenue Jlannaca

1. BeiBo u pemienue ypaBHeHus Jlannaca. HploTOHOBCKUE MOTEHIUAIL.
2. CoOcTBeHHbIe (hyHKIIMH, COOCTBEHHBIE 3HaUeHMs oneparopa Jlamnaca.
3. 3amava /lupuxie, 3amaga Helimana.

4. MeTtos1 KOHEUHBIX pa3HOCTEH /isl pelneHus 3aaaun upuxie.

6.2. OueHo4YHbIe CpeACTBA /ISl MPOBEAEHUS MPOMEKYTOUHOI aTTecTanuu (IK3aMeHa)
6.2.1. [IpuMepHbIii NepeyeHb BONMPOCOB K IK3aMeHY

Onpenenenne nuddepeHnnanbHOro ypaBHEHHs ¢ YaCTHBIMH MTPOU3BOAHBIMU.

[Topsimok ypaBHEHHsI C YaCTHBIMU MPOU3BOAHBIMHU.

Obmee pemenne. HauanbHble U rpaHUYHbIE YCIOBHUS.

BoiBoz ypaBHEHHUS ITepeHOCA, MOAEIUPYIOLIETO IIPOLECC IEPEHOCA BEIIECTBA.

JuddepennumranbHple ypaBHEHHUS C YaCTHBIMU ITPOU3BOIHBIMU MIEPBOTO MOPSIKA.

Jluneiinoe nuddepeHnranbHoe ypaBHEHHE ¢ YaCTHBIMU MTPOU3BOIHBIMH, O0IIee perieHne. XapakTe-

pHCTHYECKas cUcTeMa JUIsl OJTy4YeHHsl OOIIEero peleHHUs.

7. 3apaua Komm ans TMHEMHOro ypaBHEHHUS ¢ YaCTHBIMHM MPOM3BOJHBIMU NepBoro nopsiaka. [Ipumep
pemenus 3agaun Komm 11 ypaBHEHMsI epeHoca.

8. IlpuBeneHue k kKaHOHHYECKOMY BUAY TU(GEpEeHINATBHBIX YPAaBHEHUH BTOPOTO MOPSAIKA C YaCTHbI-
MU IPOU3BOJHBIMHU.

9. Kiaccuduxanus IMHEHHBIX YpaBHEHUH C YAaCTHBIMU IPOM3BOJHBIMU BTOPOTO MOpsAJKa (ypaBHEHMS

AJUTMNITHYECKOTO, TUTIEPOOTUISCKOTO U apaboIHIeCcKOro THIIA).

ok wnE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.

33.

BriBo1 ypaBHEHMS KOJI€OaHUI CTPYHBI.

[lepBas 1 BTOpas KpaeBble 3a/1a4M /JIs1 BOJTHOBOTO YpaBHEHMsI. BUIbl U TPaHUYHBIX YCIOBHIA.

Merton Jlanambepa perenus 3agaun Komm a1 BotHOBOTO YpaBHeHus. Dopmyna J[anambepa.
Ouznyeckas uHrepnperanus popmyisl Janambepa. [Ipsmas u obpaTHas BoHa.

KpaeBas 3amaua, Mmozmenupyromas KojeOaHus MOTyOSeCKOHEUHOH CTpyHBI. pemieHue 3agaun Ko
JUISL IOJTyOECKOHEYHOM CTPYHBI KaK pelieHue Uit 0ECKOHEUHOM CTPYHBI IIPH MOJIOKUTEIBHBIX X .
duznyeckas MHTEPIPETAHS BIUSHUAS TPAHUIIBI TIPH perieHnn 3aaadn Ko st morydeckoHeqHOH
CTPYHBI.

Merton paszeneHus: mepeMeHHbIX, MeTo] Dypbe Ui pelieHus: ypaBHEeHUs KojaeOaHuii CTpyHbI. BbI-
BOJI (POPMYJIBI TS pEILICHUSI.

3amaua Iltypma-JlnyBmmisa. CobcTBeHHBIE (GYHKIMH, COOCTBEHHBIC 3Ha4yeHHs 3amaun llTypma-
JInyBwins. CrienuaiibHble QYHKIUH.

Ouznyeckas uHTEpnperamus pemeHus B ¢popme Dypbe. CTosiuas BoJIHA. OCHOBHOM TOH, 00€pTOH
CTPYHBL.

HeoaHopoaHoe BOTHOBOE ypaBHEHUE.

BonHoBoe ypaBHEHUE ¢ HEOAHOPOAHBIMU IPAHUYHBIMU YCIOBUSIMHU.

CpaBHenue metonoB [lanambepa nu @yppe A CTpyHbI KOHEUHBIX pa3MepoB. Jloka3aTesnbCcTBO paB-
HOCUJIBHOCTH METOIOB.

BriBox ypaBaenust muddysun.

BriBoa ypaBHEHUS TEIIOMPOBOIHOCTH.

Knaccudukanus xkpaesbix 3anad. KpaeBsie 3ajaun nepBoro, BTOPOro poja, CMeIIaHHas KpaeBas 3a-
Jayga.

3anava Komm, Moaenupyroias pacnpocTpaHeHue Tera B 0eckoHeuHoMm crepxkne. Murterpan [yac-
coHa, (hyHIaMEHTAIbHOE PElIeHHE YPAaBHEHUS TEIIONPOBOIHOCTH.

Meton ®@ypre, METOA pa3/ieieHHs] IEPEMEHHBIX AJIs PeIlleHUss OJHOMEPHOH 3ajjauu O pacrpocTpa-
HEHUU TeIJIa B CTeHKE (WJIK TOHKOM CTEPKHE).

Pemenue 3agaun o pacrpeneaeHU TEMIIEPATyphbl B IBYX MOJTYOECKOHEUHBIX CTEPIKHSX, COCIUHEH-
HbIX Topuamu. Oynkuus Jlanmnaca.

Meton pa3neneHus NEPEMEHHBIX U1 PEHICHUs IEPBOM KPAaeBOW 3aJlauyv, MOJEIUPYIOLIEH MPOLECC
pacnpocTpaHeHus Temia B actuHe. du3nueckas HHTEPIPETALUs PELIeHHUS.

BriBon ypaBHeHus Jlamiaca. Pemenue ypasHenus Jlamnaca. HproTOHOBCKHI OTEHIMATL.
CoOcTBeHnHble (yHKIIMHM, COOCTBEHHBIE 3HadeHHUs1 omeparopa Jlammaca. 3amawa [upuxie, 3amaya
Heiimana.

CetkH, y371bl CETKH, CETOUHbIE (DYHKIINH.

PasnoctHoe oTHomenue. [IpaBasi, neBast u LeHTpalibHas pa3HOCTHBIE MPOU3BOIHBIE IEPBOTO MOPSA-
ka. [lorpemHocTs annmpokcuManuu Mpou3BOAHbBIX.

Pa3HocTHas anmpokcuMaiys BTOPBIX MPOU3BOJHBIX. [lorpemHocts annpokcumanuu. [Ipumenenue
METO/Ia CETOK JIJIsl apOKCUMAIMHU 3a/1auu J{upuxie B IpsIMOYTOJIbHUKE.

6.2.2. IIpuMepHbIe TeCTOBbIE 3aIaHUA K IK3aMeHY

Bapmuanr 1

Ne Bomnpocsl BapuaHTthl 0TBETOB

1. OgHOpOIHOE ypaBHEHHE TEMIONPOBOIHOCTH
2. YpaBHeHHE CBOOOTHBIX KOJI€OaHUH CTPYHBI

3. HeonHopoaHoe ypaBHEHHE TEIUIOMPOBOIHOCTH
4. YpaBHEeHHE BBIHYKICHHBIX KOJICOAHUH CTPYHBI

VYka3aTs Ha3zBaHue YpaBHCHUA
ou , 0%
2o a 5
ot OX




Ne Bomnpocsl BapuaHThl 0TBETOB
YpaBHenue )
) Auxx+Buxy+Cuyy+F(X,y,u,ux,uy):&' B°-4AC > 0. 2. B-4AC>0.
' 3. B°-4AC<0. 4. B—4AC=0.
SIBJISICTCSI DIUTHIITHYECKHUM, €CITU
1. u(0,t) =0, u;(l,t)=0
YkasaTe  ycnoBus,  3ajammme |2 y(0,t)=0, u(l,t)=0
3. | KECTKOE  3aKpeIUIEHUE  KOHIOB
CTPYHBI HHHHOﬁ l. 3. U(O,t) = \Ijl(t)! U(I,t) =V, (t)
4.u (0,t)=0, u,(I,t)=0
1. u(0,t)=0, u,(l,t)=0.
YkazaTh yCJIOBUS, YKa3bIBalOIIKE, 2.u(0.H=0 ul.)=0
4. | 4TO 002 KOHIA CTEPKHS IMHOM 3 hu(0,t) — ku; (0,t) =0,
| TerousonupoBaHml. " Thu(l,t) —ku'(1,t) =0
4.u,(0,t)=0, u, (I,t)=0
Co6crBennbIMH 3HaueHusMH 3agaun | 1. X"(X) +AX(x)=0, X(0)=X(I)=1.
[Htypma-JInyBumisa Ha3BIBAIOTCA | 2 X '(x) +AX (x) =0, X (0)=X(I)=1.
5. | 3HaUCHMs NapaMeTpa A, IPH KOTO- .
PBIX MMEET HEHYJICBbIE PELICHHs 3a- 3. X' () +AX(x)=0, X(0)=X(1)=0.
nada 4. X"(x)+AX(x)=0, X(0)=X()=0.
Vkazatp obmiee pemenue 1Y 1. CcosAix 2. C,cosix+C,sin Ax
6. X"(x) +)2X (x) = 0. 3. Csin Ax 4 Ce*+Ce
Vkaszath obmiee pemenue JIY 1. Ce™ 2. Ce® 3. Ce? +Ce™
7 T'(t)+4T (t) =0. 4. C,cos2t+C,sin 2t
VYkazaTh (QYHKIHIO, 3aJa0LIYyI0
HAvYaJlbHOE TIOJIOKEHHE CTPYHBI, )
n300pakKeHHOI Ha PHCYHKE 1. u(x,0) =0,01x
2. u(x,0) =0,01x(10 - x)
8.
3. u(x,0) =0,01(x —10)*
4. u(x,0) =0,01x(20 - x)
Cnaraemoe f (X — at) + f (X + at) 1. HaganbHrbie CKOpPOCTH.
2 2. HavanpHbIE YyCKOpPEHHS.
9. | B dopmyne Jlanmambepa BbI3BaHO TEM, 1 H
YTO TOYKAM CTPYHBI B HAayaibHbIA | = 0 (IPHBIC OTKIOHCHHIA.
4. B in. 1-3 HeT npaBWJIBHOTO OTBETA.

MOMCHT BPEMCHH 3aJIaHbI




Ne Bomnpocsl BapuaHThl 0TBETOB
X+at
1 u(xt) = f(x— at); f(x+at) 2a IF(Z)dZ
Pemenuem kpaeBoii 3agaumn . o
du_ .0 2. u(x,t) = Z( nnatjsm TETnX
ot? ox*’ n=L )
10 ma
' u(0,t) =u(l,t) =0, t
(0. =ud.1 , 3. u(x,t) = ZCe('jsmn—nx
u(x,0) = f(x), u/(x,0)=F(x) I
aBIseTcss QyHKIUS any _ny X
4. u(xt e’ +Be ° sin =2
(xt) = Z[An J -
Marematuueckass 3agada, mopenu- | 1. 3amaudeit Jupuxie.
pyromasi mporecc kojebanuit ctpy- | 2. 3agaueit Heiimana.
11 HBI, KOT/Ia KOHI[bI CTPYHBI HE BIUSIOT | 3. 3anayeit Komru.
Ha KoJieOaHus1, Ha3bIBACTCS 4. 3anaueit ltypma-JlnyBumis.
o’'u  ,(d%u &% o’u o
1. 7 = a 7 + 7 2. 7 + — =
ot ox® oy ox~ oy
12. | Yka3sarb ypaBHeHue Jlamiaca
o’u  du o’u  du
3.—2+—2=¢(X) 4, y—2+—2:0
ox°® oy ox® oy
sin( x + 3t) —sin( x — 3t)
Pemennem 3anaun Komu L 6
2 2
a_l; _ 5_3, 2. 2[sin( x +3t) —sin( x —3t)]
13. ot ox sin( X + 3t) + sin( x — 3t)
u(x,0) =0, u{(x,0) =12cosx 3. 6
saBisercsa GyHKuug U(X,t) = . .
byt U(x,) 4. 2[sin(x + 3t) +sin( x—3t)]
1. ZB sin( nnt)sm —
Pemennem 3anaun n=1
ou o4 = _ nmx
—=4—, 2. B, sin( 2nnt)sin —
y ot ox? HZ;' (2nmt)si =3
' u(0,t) =u(2,t) =0, © nmX
, 3. cos(2nmt)sin —
u(x,0) = f(x), u{(x,0)=0 ;A“ ( ) 2
sBisieTcst GyHKIMA U(X,t) = w
4, Z A, cos(nnt)sm —
DyrKIHS 1. BostHOBOTO ypaBHEHMS.
15. | uxt) = Z(Aq cos—+ B sin mhat )snn nnx | 2. YpaBHCHHS TETUIONPOBOIHOCTH.
' I | 3. Vpasuenus Ilyaccona.
SIBJIACTCS PeILICHNEM 4. YpapHenus Jlannaca.




Ne Bomnpocsl BapuaHThl 0TBETOB
VYpaBHeHue 1. 'unepOoaruecKum.
d%u . o%u 2. [Mapabommueckum.
16. ot? Ox2 3. DITUITUYECKIM.
SIBJISICTCS 4. IlpaBuibHOTO OTBETA B M11. 1 -3 HET.

1. Koo umenTom yaenbHON TEIII0EMKOCTH.
Kosdppuuuenr a B ypaBHenuu ten- | 2. KoadpuunuenToM MHIyKTHBHOCTH.
17. JIOIIPOBOJIHOCTY HA3bIBACTCS 3. KoadpuuuenroM TernonpoBoHOCTH.
4. KoapuureHTom TeMIepaTyporpoBOHOCTH.
3az[a121a Bl/mza ) 1. 3apaueii HItypma-JInyBuiis.
ou ou ou_ . au _ 2. 3anauveii Kowm.
18. ox? ! oy? i o2 oonle 3. 3amaueii Heiimana
s . .
HA3EIBACTCS 4. 3apaueit J{upuxie.
Ecim E — mopyns FOura, a p — 2
ILUIOTHOCTb CTEPXKHSI, TO B YPABHCHHH | { g _ E 2 a= E
MPOJIOJIBHBIX KOJICOAHUH CTePKHS p p
to Fu_ E 2
o2 2 3. a=In E 4. a=In (
KOX(Q(UIIMEHT a paBeH
o) -
MPCACTHTE THII JppepeHLuaty 1. 'unepbonuueckoe.
HOT'O YpPaBHEHUS C YaCTHBIMHU NPOU3-
50. | BOMHBIMH 2. ITapaGonuueckoe.
2u . 2u . 22U 5 ou 0 3. DnIMNTUYECKOE.
oc oxdy + oy + y@ =Y+ | 4. IIpaBuisHOro OTBETA B T 1 -3 HET.
Bapmuanr 2
Ne Bomnpocsl BapuaHTthl 0TBETOB
VKa3aTh HA3BAHHE YPABHEHHS 1. OgHOpOHOE YpaBHEHUE TEIIONPOBOAHOCTH
pey pey 2. YpaBHEHHE CBOOOIHBIX KOJIEOAHUN CTPYHBI
L. —5 = 2 — 3. HeonHoponHOe ypaBHEHHE TETIIONPOBOIHOCTH
ot OX 4. YpaBHEHHE BBIHYXJICHHbBIX KOJIEOaHUN CTPYHBI
YpaBHeHue
AU, +BU,, +Cuy, + 1. B2~ AC>0. 2. B2-4AC<0.
2 +F(xy,u,u,,u)=0 3. B2~ AC=0. 4, B*-4AC=0.
SBIISIETCS apabOIUYECKUM, €CITU
1. u(0,t) =0, u;(l,t)=0
VYkazare ycioBusi, 33Jal0IIUE TIe- 2. u(0,t)=0, u(l,t)=0
3. | peMelleHre KOHIIOB CTPYHBI IJIH- B B
HOM | 1o HexkoTopoMy 3aKOHYy. 3.u@) =y, (), ul,t) =w,(t)
4.u,(0,t)=0, u,(I,t)=0




Bomnpocsl

BapuaHThI 0TBETOB

1. u(0,t)=0, u,(l,t)=0
Ykazarh yCIIOBHs, yKa3bIBAIOIIHE, 2. u(0,t) =0, u(l,t)=0
YTO Ha KOHLAX CTEPXKHS JJIHHOMN , 3
4. |  mpoucxomaur TermIoO0OMEH C 3. hu(0,1) - ku, (0.t) =0,
OKPY>KaroIIel CpeIoi. hu(l,t) —ku, (I,t) =0
4. B . 1-3 HET npaBWILHOTO OTBETA
VkazaTh COOCTBEHHBIC 3HAYECHUS 3a- 1 1 =T i o 5 (N i
naun Lltypma-JinyBumis S 2l ' I
5. X"(X) +AX(x) =0, 2 \2
X (0) = X (1) =0. 3. )= [I ) 4 XZ[TJ
VYkazare o6miee pemierue 1Y 1. CcosAx 2. C,cosAx+C,sin Ax
6. Y"(y)— Y (y) =0. 3. CsinAx 4. Ce™ +Ce™
1. C,cos9x + C, sin 9x
Vkazath o0uiee pemienue Y 2. C;cos3x+C,sin 3x
7. X"(X) +9X (x) = 0. 3. Ce¥ +Cre ™
4, Ce”+Ce ™
Vkazarb (QyHKIUIO, 3aJ1aI0IIYI0
HayalbHOE IIOJOXEHUE CTPYHBI, B
N300paXEHHON Ha PUCYHKE 1. u(x,0)=01x
2. u(x,0)=1-01| x-10|
8 3. u(x,00=1-01]| 20— x|
4. u(x,0)=01/10—x |
x+at
CraraemMoe  —— J' F(z)dz B dop- | |- Haanbmbie ckopocth.
x-at 2. HavanpHbIE YyCKOpPEHHS.
9. myne Jlamambepa BBI3BAHO TeM, YTO | 3. HayasbHble OTKIOHEHHS.
ToKaM CIpYHb B HAHalbHRI MO~ | 4 By 1.3 ger IIPaBUJIBHOTO OTBETA.
MEHT BPEMEHHU 3a/1aHBbI
x+at
1 u(xt)= f(x— at)+f(x+at) jF(z)dz
2 2a x—at
Pemennem kpaeBoii 3a1aun ¢
u du _o 2. u(x,t) = Z[A] cos— B, sin #jsm nTnx
ox2 oy )
10 mna
u(0,y)=u(a,y) =0, t
©0.y)=uay) 3. u(xt) = ZCe(') sin TX
u(x,0) = @(x), u(x,b) =wy(x) |
ABIsIeTCS (QYHKIUA iy
4

_ my
u(x,t) = Z[Aneb +B,e bJsmn—nx

a




Bomnpocsl

BapuaHThI 0TBETOB

1. TemnepaTypoii B TOUke X B MOMEHT BpeMeHH t.
B ypasHnenuu 2. ILIOTHOCTBIO BELIECTBA B TOYKE X B MOMEHT BpEMe-
au 2 @ HH t.
11. ot ox? 3. OTKJIOHEHHEM TOYKH X OT €€ HayaJbHOI'O IOJIO¥KeE-
dyukums u(x, t) sBasercs HUS B MOMEHT BpemeHH {.
4. B . 1-3 HeT npaBUiIbHOIO OTBETA.
Henynesoe pelieHue ay
" + = -
1o | X0 FAX) =0, ynomaersopsio- | 4 5 o 5520 3450 4420
[Ie€ HYJIEBBIM TPAHUYHBIM YCJIOBHU-
SIM, CYILECTBYET, ECIIU:
1y A1cosn—t+ B, sin " |sjn 17X
P - 4 4 4
SIICHUEM 3aJ1a4H n=1
au_ 64@ 2 i(ﬁh cos16nnt + B, sin 16nmt)sin L
ot? ox* e " 4
13.
u(0,t) =u(4,t) =0, > nmX
, 3. cos2nmt + B, sin 2nmt )sin — .
u(x,0) = f(x), u/(x,0)=F(x) ;(A" n ) 4
sBnsiercs GyHKuua U(X,t) = . i A Cos_t B gin Mt nrt i %
' 2 4
1. chenz“ztsinn—;o(
Pemennem 3anaun i !
2 - 19 )t .. NmX
a_gou 2. ZCne[g] sm%
ot aXZ n=1
14. 0,t)=u(3,t)=0 )’
U( ] )—u( [} )_ 1 3 C —(?nj t nTEX
U(X,O) _ f(X) . Zl n€ SiIn ——
n=
sBisiercst pyHkuus U(X,t) =
4. >"C.e™ " sin nnx
n=1
OynKIus 1. BostHOBOTO ypaBHEHMS.
7y _nny
15 | u(xt) = Z Ae b . B.e b |sin TN 2. YpaBHEHUSI TEIJIONPOBOJIHOCTH.
a | 3. 3apaum upuxie 1 NpsAMOYroJIbHUKA.
SIBIISIETCS PELLICHHEM 4. 3agaun {upuxie s Kpyra.
YpaBHeHuUE 1. l'unep6oanyeckum.
au_ @ 2. [Tapabonuyeckum.
16. ot Ox2 3. DITUIITHYECKHIM.
SIBIISIETCS 4. ITpaBriibHOTO OTBETA B MII. 1 -3 HET.
3anaya B?Ha , 1. Bagaueit lItypma-JInyBums.
o°u 5 _0, B 2. 3amaueit Ko,
17. P P u|s ¢ 3.3 it Heii
X ay . 3agaueit Heiimana.
4

Ha3bIBACTCA

. 3apauen upuxie.




Ne Bomnpocsl BapuaHThl 0TBETOB
YpaB;{eHHe , , 1. B IeKapTOBBIX KOOPIMHATAX
ou N lou N 10 N ou _ 0 2. B chepruecKrX KOOpANHATAX;
18. or: ror r? 5@2 oz 3. B LMJIMHAPHYECKUX KOOPJUHATAX;
ABIseTcs ypaBHeHueM Jlamaca 4. B TOJNAPHBIX KOOP/MHATAX.
Ecmu K — xoadduruent rermmonpo-
BOJIHOCTH CTEP)KHS, ¢ — yJelbHas " »
TEINIOEMKOCTh, P — IUIOTHOCTh |1, a= |[— 2. a= /C_
CTep)KHS, TO B YPaBHCHHUHU TEILIO- Cp p
19. | mpoBoanocTH ”
C
u_ .0 3. a= ?p 4. a= |2
i C
ot ox?
ko3 puImeHT a paBeH
Onpenenure Tun auddepeHnnanb-
pe A bepenn 1. T'unepbonuyeckoe.
HOT'O YPaBHEHHS C YaCTHBIMHU MPOHU3-
50, | BomHBIMU 2. [TapaGonmueckoe.
o2u U o2u au 3. DAIUNTAYECKOE.
o 8 OXoy +e oy’ + Xy& =0. |4, IMpaBuspHOTO OTBETA B M. 1—3 HeT.
Bapuanr 3
Ne Bomnpocsl BapuaHnTtbl 0TBeTOB
VKa3aTh HA3BAHHE YPABHCHHS 1. OnHOpOIHOE YpaBHEHUE Termonp(zBonHocm
22U 224 2. YpaBHEHHE CBOOOIHBIX KOJIECOAHUI CTPYHBI
L. 2 a’ P +9(x,Y) 3. HeomHopoaHoe ypaBHEHHUE TEILIONPOBOIHOCTU
t X 4. YpaBHEHHE BbIHYXJICHHBIX KOJIEOaHUN CTPYHBI
YpaBHeHue
P 1. B~ AC >0. 2. B>—4AC>0.
2 Au, +Bu, +Cu, +F(x,y,u,u,u,) =
' 3. B>~ AC=0. 4, B°-4AC=0.
SIBIISICTCS THIIEPOOTNICCKUM, €CITH
CrepxeHp mmuHEl | coBepimaer 1.u(0,t)=0, u,(l,t)=0
NPOJIOJIbHBIC KOJIeOaHus. YKa3aTh 2.u(0,t)=0, u(l,t)=0
3. | ycnoBus, yKasbpIBalOIWe, YTO
OJIMH KOHEIl CTeP)KHS 3aKpEIUIEH, 3. u(0.) =y (1), u(l,t) =y,(t)
a JIpyroii CBOOO/ICH. 4.u (0,t)=0, u, (I,t)=0
1. u(0,t)=u,, u,(l,t)=u,
Vkazarh ycioBus, ykaseBatomme, | 2. U(0,t) =u,, u(l,t)=u,
4 YTO Ha KOHIAX CTeP)KHS JIHHON |

MOJJIEP)KUBAETCSl TIOCTOSTHHAS TeM-
neparypa.

hu(0,t) —ku, (0,t) = u,,
{hu(l,t)—ku;(l,t) =u,

.u (0,t)=u, u (l,t)=u,




Ne Bomnpocsl BapuaHThI 0TBETOB
1. X, (x)=Csin TETnX
VYkazarb cOOCTBEHHBIC (YHKIIUH 3a- X
nmaun typma-JInyBus 2. X, (x)=Ccos—
5, X"(x) + AX (X) = 0, '
X (0) = X (1) =0, 3. X (x) =sin “Tm‘+cos“Tm‘
4. B . 1-3 HET npaBWILHOTO OTBETA
Vkaszath o6miee pemenue J1Y 1. Ce* 2. CeM 4 C e
6. ' 242
T'®+a2T(t)=0. 3. Ce 7 4. C cosait +C,sin ait
1. C,cos4y +C,sin 4y
Vkazare o6miee pemenue Y 2. C,cos2y +C,sin 2y
7 Y"(y)—4Y (y) =0. 3. Ce¥ +Ce"
4. Ce¥ +Ce™
VYkazath (QYHKIHUIO, 33JarOIIyIO
HAyaJIbHOE TIOJIOKEHHE CTPYHBI,
n300paKEHHON HAa PUCYHKE 1. u(x,0) =0,01x*
2. u(x,0) =0,01x(10-x)
8.
3. u(x,0) =0,01(x —10)*
! X, | 4 u(x,0)=0,01x(20 - x)
0 10 20
Pemienne BOTHOBOrO ypaBHEHHs B
Bujie U(x, t) = ; <Dpre.6
f(x—at)+ f(x+at x+at . JamamOepa.
9. ( ) > ( )+ IF(z)dz 3. Ditnepa.
% 4. Jlarpamxka.
HaXOJIUTCSI METO/IOM
X+at
1. u(xt) = f(x— at)erf(x+at) IF(z)dz
Pemenuem kpaeBoii 3agauun e att
ou aZ@ 2. u(x,t) = Z:[A1 cos—+ B, sin ?ja nTnx
ot ox?’ )
10 _ _ nna t
u@.H=ud.H=0 3. u(xt) = ZC e ( ! ) sin T
u(x,0) = f(x) |
SABISIETCS. QYHKITHS ny _my nx
4. u(x,t) = Z[Ane b 1Be b Jsinn—




Bomnpocsl

BapuaHThI 0TBETOB

B ypaBHeHHn

1. TemnepaTypoii B TOUke X B MOMEHT BpeMeHH t.
2. KoHieHTpanuue npuMeceil B TOYKe€ X B MOMEHT

T , 4 BpeMmenu t.
11. g = e 3. II1OTHOCTBIO BEIIECTBA B TOUKE X B MOMEHT BpeMe-
Hu f.
ymKmms U(X, 1) seseTes 4. OTKJIOHEHHEM TOYKH X OT €€ HauyaJbHOIO I10JIOXKE-
HUS B MOMEHT BpeMeHH {.
1 sin( t +5x) + sin(t —5x)
Pemenunem 3anaun Komm | sin( x + 5t) isin( X — 5t)
Fu_ e 2 ;
12 ot ox*’ (x+50) (x—51)
) ] COS(X + + COS(X —
u(x,0) =sin x, u;(x,0)=0 3. 5
saBageTcs QyHKuua U(x,t) =
by (1) 4 cos(t + 5x) + cos(t + 5x)
' 2
1. ) B, sin(5nnt)sin n_;cx .
Pemennem 3amnaun n=1
o2 d%u N . nmx
— =25—, 2. B, sin( nxtt)sin —.
13 o’ ox? Z; nsh{nm)si =g
' u(0,t) =u(5,t) =0, X nmX
, 3. cos(nmt)sin — .
U(XKD:=(l ut(XID:z F(X) ;g;/¥ ( ) 5
sBisiercss GyHKua U(X,t) = %
4. " A, cos(5nnt)sin X
n=1 5
DyHkIus , 1. BOoTHOBOTO ypaBHEHHUSL.
s R L 2. YpaBHEHUS TEIUIONPOBOIHOCTH
14, - SEie L ' '
u(x.t) ;C“e sin I 3. Ypasuenus [lyaccona.
SBIAETCS PELICHAEM 4. VpaBuenus Jlamnaca.
DynKIus 1. BonmHOBOTrO ypaBHEHWUSI.
15 | (p, <P)= A N Z ( A cosno-+ B, sin n(p) o 2. YpaBHEHUSI TEIJIONPOBOJIHOCTH.
2 = 3. 3amaun qupuxie ajist npsiMOyroiabHHUKA.
SIBJISICTCS PEIICHUEM 4. 3amaun upuxie s kpyra.
1. l'unepboanyeckum.
2. ITapaGonuueckum.
16. | YpaBuenue Jlannaca sBisercs
3. DIIUNTUYECKUM.
4. IIpaBwiibHOTO OTBETA B M. 1 -3 HET.
3anaya BI;UIa , 1. Kpaesoii 3agaueii 1-ro poza.
ou ou 0 ul = 2. Kpaesoii 3afaueii 2-ro poja.
17. ox2 " o2 =0 3. KpaeBoit 3anaueii 3-ro pona.
4. 3agaueri Konin.

ABJIACTCA




Ne Bomnpocsl BapuaHThI 0TBETOB
[pu pemennn 3amaun JUpUxIIe st 1. R(p)=sinap;
Kpyra pellcHHE yPaBHEHHS 2. R(p)=cosip;
18. p’R'(p)+pR(p)-3R(p)=0 | 3. R(p)=p";
UIIETCS B BUJIE 4 R(p) _eh
Ecnmu T — cuna HaTskeHus, a p — 2
IUIOTHOCTb CTPYHBL, TO B YPaBHEHUH | | g — T 2 a=Inl+
MOTEPEYHbIX KOJIeOaHUN CTPYHBI p p
19. 2 2
ou_ 20U T T
ot2 ax2 3. a=_|— 4. a=—
ko3 puIMeHT a paBeH P P
Onpenenure Tun auddepeHuaib- 1. TunepGommieckoe.
HOTO YPaBHEHUS C YaCTHBIMH MPOU3-
20. | BoxHBIMU 2. [TapaGonnueckoe.
ou 2%y a%u au 3. DIIMnTUYecKoe.
e 4 oxdy +3 oy? + SXE =0. 14 [IpaBunbHOro oTBeTa B IIl.1-3 HET.
6.2.3. Kputepuu ouieHOK MPOMeKYTOYHOM aTTecTanuu (3K3amMeH)
Onenka
Iloporosbliii ypoBeHb YrayoneHHbIH IIpoaBuHYyTHII

«2»
(Hey10BJIETBOPUTE/ILHO)

O0CBOCHUA

YPOBeHb OCBOEHHS

YPOBeHb OCBOEHUS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopoi1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAYUTEJILHON YacTH
Marepuaia, JOIycKaeT
CYIIIECTBEHHBIE OIIMOKA B

CTyneHT mMOBEepXHOCTHO
3HACT MaTepHal
OCHOBHBIX Pa3/elioB U
TeM y4eOHO
JUCIIUILTAHBI, TOTTYCKaeT

CTyneHT X0poIlo 3HaeT

MaTepua, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JonycKas

CTymeHT B MOJTHOM
00BEMe 3HaEeT MaTepHal,
TPaMOTHO | T10
CYIIIECTBY U3JIAraeT ero,
HE JIOMyCKas

HEKOTOpPbIE HETOYHOCTH B CYIECTBEHHBIX
OTBETaxX Ha BOIPOCHI HETOYHOCTH B OTBETE Ha -
BoTpOC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer HaxoauTh Wuorna HaxoauT VYBEpEeHHO HaXOIUT be3ommboyHO HaXOAUT
penreHust OOJBITNHCTBA pemnieHus, pemieHus, pemieHus,
IIPEyCMOTPEHHBIX NIPELyCMOTPEHHBIE NIPEyCMOTPEHHBIE IPELYCMOTPEHHBIE
porpaMMoi 00ydeHus MporpaMMoii 00ydeHUs MporpaMMoit 00ydeHust IIpOrpaMmon
3a1aHUI 3a1laHUM 3alaHuN oOyueHus 3aaHni
bonbmmHcTBO [IpenycMoTpeHHbIE IIpenycMoTpeHHbIE [IpenycMoTpeHHbIE
IpPeyCMOTPEHHBIX HpOrpamMMoii o0y4eHHst | NPOrpamMMoi oOydeHHs: | IporpaMmoil o0ydeHus
porpamMMoii 00yUYeHuUs 3a1aHusI BBITIOJTHEHBI 3a/1aHUs YCIEIIHO 3a/1aHUS YCIEIIHO
3a/1aHUi HE BBINOJIHCHO YJIOBJIETBOPUTEIBHO BBITIOJTHEHBI BBITIOJTHEHBI
Ilpumepnaa wikana oyeHU6AHUA 3HAHUIL 6 MECMOBOU (hopme:
KosimuecTBO NpaBUIIbHBIX OTBETOB, % Ouenka
0-49 HeynoBiaeTBOpUTENBHO
50-70 VY 10BIETBOPUTEIBHO
71-85 Xoporio
86-100 Otanuno




7. YHEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHUE
AACHUITIINHBI
7.1. PekomenayeMas aureparypa

7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Beictras marematuka. Tom 6. Cnenuanshbie GyHkiuu. OCHOBHBIE 33/1aud MaTeMaTHYECKOM
¢usuku.  OCHOBBI  JIMHEHHOrO  NPOTpaMMHUpOBaHMA  [DNEKTpPOHHBIH  pecypc]:  YueOHHK/
A.II. T'ocriogapukoB [u Ap.]. — DaekTpoH. TekcToBbie manHble. — CII0.: CankT-IleTepOyprekuii TOpHBIMA
yHuBepcuret, 2015. — 122 c.

http://www.bibliocomplectator.ru/book/?id=71692

2. Bricirasg matematuka: yueOHuk / B.C. lllunaues. — M.: UHOPA-M, 2018. —479 c.

http://znanium.com/catalog/product/851522

3. Maremarnyeckuii npaktukyM. Yacte 6. Cnenuanbnbie QyHkuuu. Marematudeckas (Qu3uka.
OcHOBBI TUHEHHOTO MporpaMMupoBaHus: YdyeOHo-meroanueckoe nocodue / A.Il. ['ocmomapukos, O.E.
Kapnyxuna, M.A. Kepeituyk, 1U.A. Jlebenes, B.B. TapaGan. HaunonanbHbIli MHHEpaJIbHO-CHIPHEBOM
yausepcuteT «['opubrity. — CI16, 2014. — 98 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static
_reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088717%2F%D0%9C%2034%2D98
6151<.>

7.1.2. lonoHUTEIbHAS JIUTEPaTypa

1. M.M. KapueBckuii. JIekiiuu o ypaBHEHUSIM MaTeMaTudeckoil pusuku : yuebHoe nocobue ass
By30B — CII6, Jlanb, 2022. — 164 ¢. — ISBN 978-5-8114-9481-1.

https://e.lanbook.com/book/195495

2. B.B. Jlecun. YpaBHenusi Mmarematudeckor pusuku : yueo. mocoone — M.: KYPC: UHDPA-
M, 2017. — 240 c.
http://znanium.com/catalog/product/520539

3. B.M. EmenbsiHoB. YpaBHeHus: Matematnueckoi (usuku. [IpakTukym mo pemieHuto 3aaay :
yaeOHoe mocobue s By3oB — CI16, Jlanb, 2021. — 216 ¢. — ISBN 978-5-8114-7173-7.
https://e.lanbook.com/book/156410

7.1.3. YueOHO-MeTOANYEeCKOe 00ecIedeHue.

1. Mancypoga C.E. [Ipumenenne maTemaTuyeckoro nmakera «Mapley K penieHuto ypaBHeHUH Ma-
TeMaTH4eckor ¢Gu3uku. MeToaudeckue yKa3aHHs MO BBIMOJTHEHUIO pacueTHO-rpaduueckoil paboThl. —
I'opHerit yausepceunrer, 2015.

https://Ik.spmi.ru/~3s0ZB

2. Mancyposa C.E. Meroasl mMatemarndeckoi ¢usukn. 3amada Jupuxie aias Kpyra v IpsMo-
yrojibHUKa. MeTon4ecKue yKa3aHus K pacdeTHO-Tpadudeckoii pabote. — ['opHbIif yauBepcuteT, 2017.
https://Ik.spmi.ru/~BehoX

3. C.E.Mancyposa. [lu¢depeHuuanbiple YpaBHEHUS! ¢ YaCTHBIMH MPOM3BOJHBIMU. OCHOBHBIE
MOHATHS M Kiaccuukanus. Metoanueckue ykazaHus Ui CAaMOCTOATEIbHOW pabOThl CTY/IEHTOB U Maru-
crpanTtoB. — CIIO, ['opusblit yausepcurer, 2019.

https://Ik.spmi.ru/~LFfZp

7.2. Ba3pl TaHHBIX, YJIEKTPOHHO-OMOJIMOTEeYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIPABOYHbIE U
MOUCKOBbIE CHCTEMBI
1. EBporneiickas nudposas oudimoreka Europeana: http://www.europeana.eu/portal
2. Koncynbrantllntoc:  cnpaBOYHO-TIOMCKOBasi  cUCTeMa  [DNEKTPOHHBIA  pecypc|. -
http://www.consultant.ru



3. MHdopManimoHHO-U30aTEIIBCKUNA TIEHTP MO TE€OJOTHH W HEAPOIOJIb30BaHWI0O MHHHCTEpCTBA
IPUPOAHBIX pecypcoB U a3kosorun Poccuiickoit ®Pepepanuun - OO0 "TEOMHO®OPMMAPK":
http://www.geoinform.ru

4. UndopmMannoHHO-aHATUTHYECKUH IIeHTp «Munepam»: http://www.mineral.ru

5. Mupogas nudposas 6udnmoreka: http://wdl.org/ru

6. Hayunas snextpoHHas 6ubmuoreka «Scopus»: https://www.scopus.com

7. Hayunas snektponHas 6ubnumoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas oubnuoreka «eLIBRARY»: https://elibrary.ru

9. ITopran «I"'ymanutapHoe oopazoBanue» http://www.humanities.edu.ru

10. ®enepanbublii nopran «Poccuiickoe oopazoBanuey http://www.edu.ru

11. ®enepanbHoe xpanwiuime «EanHas KoOIEKIUS IUPPOBBIX 00pPa30BATEIBHBIX PECYPCOB)
http://school-collection.edu.ru

12. TTouckoBbie cuctemsl Yandex, Rambler, Yahoo u np.

13. OneKTPOHHO-O0MOINOTEYHAs cucTema U3/1aTEeNIbCKOTO LEHTpa «Jlanby:
https://e.lanbook.com/books

14. DOnextponnas Oubnuoreka Poccuiickoit T'ocymapcrBennoit  bubnumorexku (PI'B):
http://elibrary.rsl.ru

15. DnekrponHas 6ubimoTeka yaeOHukoB: http://studentam.net

16. DexkTporHO-GHGIMOTEuHas cucTeMa «OBC FOPAWTY: http://www.biblio-online.ru.

17. DOnekrtponHass OubamoreuyHass cuctema «HanuonansHbll HUPPOBOM pecypc «PyKOHT»»:
http://rucont.ru

18. DnekTpoHHO-OMOMMOTEeYHAsI cucTeMa http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
8.1. MaTtepua/ibHO-TEXHHYECKOE OCHAILIEHHe ayAUTOPHIi

Criennanu3upoBaHHbIE AyAUTOPUH, UCIIOJIB3YEMBIE IIPU IPOBEAEHUH JIEKIIMOHHBIX U IIPAKTHYECKUX
3aHATUM, OCHAICHBI MYJIbTUMEAUNHBIMU IIPOCKTOPAMU M KOMIUIEKTOM amnmnaparypsl, MO3BOJISIOIIECH Jie-
MOHCTPHUPOBATh TEKCTOBBIE U I'padUuecKue MaTepuabl.

JIEeKIIMOHHBIN KypC YMUTAETCA C MYJIbTUMEAUNHBIM COIPOBOXKICHUEM — JIEMOHCTPALMEN IIPEe3EHTa-
LHOHHOT0 MaTepHalla ¢ MIOMOILBIO MYJIBTUMEIUUHOIO IIPOEKTOPA.

Aynuropun JUIsl IPaKTUYECKUX 3aHATUI 00ecredeHbl CTEHJIOBBIMU MaTepHallaMu MO0 BCEM pasjie-
J1aM JUCLUIIINHBI «MaTeMaTuka.

8.1.1. Ayautopuu ajisi NpoBeeHHs JeKIUOHHBIX 3aHATHH

128 nocaoounvix mecm

OcHaieHHOCTh: MynbTHMeIMHAS YCTAHOBKA C aKyCTUYECKOM cucteMoil — 1 mT. (B T.4. MyJIbTH-
MEIUIHBIA MPOeKTOp — 1 IIT., MPOEKIIMOHHAS anmapaTypa: UCTOYHHUK Oecriepe0oiHoro nuranus — 1 mr.,
sKkpaH — | wT., MOoHUTOp — | 1IT., KOMIBIOTEP — 1 IIT.), BO3MOKHOCTb J0CTyNa K ceTh «VHTepHET», CTy
IUIs CTyJIeHTOB — 128 mT., kpecio mpemnojaasaTens — 1 mrT., croi — 65 1T., IepeHOCHast HACTOJIbHAs TPHU-
Oyna — 1 mT., JOCKa HaCTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUTaKaT B paMKe HACTCHHBIN — 9 1mIT.

[lepeuenp nuIIEH3MOHHOTO TporpamMmHoro obecriedenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobonno pacmnpoctpansemoe [10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBo6omuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe [10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oauo pacmpoctpansiemoe I10), Inkscape (cBobomHo pacrpo-
crpansiemoe [10), XnView (cBo6oano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGomHo pactipo-
crpansiemoe [10), FAR Manager (cBo6oaHo pactipoctpansemoe [10).

64 nocadounvix mecma
OcHaneHHOCTh: MylbTUMEIUIHBIN MPOEKTOp — 1 IIT., MPOEKIMOHHAS ammnaparypa: UCTOYHUK
6ecniepeboitHoro nmutanus — 1 mr., 3kpad — 1 wT., HOYTOYK - 1 mT., (BO3MOXKHOCTH JocTymna K cetd « H-



TEpHET»), CTOMKa MOOWIIbHAsE — 1 mIT., CTYN I CTYACHTOB — 64 IIT., Kpecjao mpemnojaBarens — 1 miT.,
cTOJ - 33 WIT., IepeHOCHAs HACTONbHAs TpuOyHa — 1 IT., ToCcKa Oenas HAaCTeHHAs MAarHUTHO-MapKepHasi —
1 wIT., mIakaT B paMKe HaCTCHHBIN — 4 IIIT.

[Tepeuens aHIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe ooecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBob6oauo pacmpoctpansiemoe I110), Foxit Reader (cBo6oaHO pacmpocTpanse-
moe I10), SeaMonkey (cBobomHo pacrpoctpansiemoe I10), Chromium (cBoGoaHO pacrpocTpaHsiemMoe
I10), Java Runtime Environment (cso6oauo pacrpocrpansemoe I10), dOPDF (cBoGomHO pacmpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacnpoctpansiemoe [10), Inkscape (cBo6oaHO
pacmpoctpansiemoe I10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBo6omHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmnpoctpansemoe [10).

60 nocadounvix mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOEeKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: HCTOYHHK
6ecriepeboitHoro nutanus — 1 mr., 3kpan — 1 wT., HOyTOYK - 1 WT., (BO3MOXHOCTh ocTyna K ceTu «MH-
TEpPHET»), cToiika MoOwIbHas — 1 wT., cTyn I cTyaeHToB — 60 wmiT., Kpecio npenoaasarens — 1 mir.,
croi - 31 1mT., MepeHoCHast HacToJIbHAs TpHOyHa — 1 mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wrtT., focka moj Men — | mIT., TIakaT B paMKe HaCTEHHBIN — 3 IT.

[Tepeuens aHIIEH3MOHHOTO IporpamMmuoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpanse-
moe T10), SeaMonkey (cBoGoano pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBoGoaHO pacrpocTpaHsi-
emoe I10), GNU Image Manipulation Program (ceo6oano pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBo6oaHO
pacnpoctpansiemoe I10), FAR Manager (cBo6oauo pacnpoctpansemoe I10).

56 nocaoounvix mecm

OcHaieHHOCTh: MyNnbTHMEANHHBIA MPOEKTOp — 1 IIT., MPOEKIMOHHAS amlmaparypa: UCTOYHHK
OecriepeboitHoro nuranus — 1 mr., skpad — 1 wrt., HOyTOyK — 1 WT., (BO3MOKHOCTH J0CTyNa K ceTu «MH-
TEpHET»), CTOWKAa MOOMIbHAs — 1 IIT., CTYN AN CTYIEHTOB — 56 INT., Kpecio mpernoaasaTens — 1 mr.,
cronl — 29 mT., MepeHOCHas HACTOJNbHAs TpuOyHa — | mIT., TOCKAa HACTEHHAas MAarHUTHO-MapKepHas —
1 wT., nakat B paMke HaCTEHHBIN — 5 MIT.

[Tepeuens aHIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oano pacmpoctpansiemoe 110), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe I10), SeaMonkey (cBobomno pacmnpoctpansemoe I10), Chromium (cBoGoaHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe I[10), doPDF (cBoGoaHo pacmpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacrnpoctpansiemoe I10), Inkscape (cBo6oaHO
pacnpoctpansiemoe I10), XnView (cBobomHo pacnpoctpansemoe I10), K-Lite Codec Pack (cBo6omHO
pacmpoctpansemoe [10), FAR Manager (ceo6oaHo pactpoctpansiemoe [10).

52 nocaoounvix mecma

OcHameHHOCTh: MynbTUMEAUNHBIN TPOEKTOpP — | MIT., MPOEKIMOHHAsA anmaparypa: UCTOYHHK
6ecniepeboitHoro nmuTanus — 1 wr., skpad — 1 mWr., HOyTOYK — 1 MWT., (BO3MOKHOCTB AOCTyNa K cetu «MH-
TEpHET»), cToiika MoOmIbHas — 1 WIT., CTyN IS CTYAEHTOB — 52 mIT., Kpeclio mpenoaasarens — 1 mirt.,
CTOJN — 26 WIT., IEPEHOCHAsE HAcTOJIbHAs TpUOyHa — 1 IUT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 mrT., makaT B paMKe HAaCTCHHBIA — 5 IIT.

[Tepeuens MUIIEH3MOHHOTO TIporpaMMHoro odecriedenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky



Endpoint Security, 7-zip (cBo6oaro pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacmpocTpanse-
moe I10), SeaMonkey (cBobomHo pacrpoctpansiemoe I10), Chromium (cBoGoaHO pacrpocTpaHsiemMoe
I10), Java Runtime Environment (cso6oauo pacnpocrpansemoe I10), dOPDF (cBoGoaHO pacmpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oaH0 pacnpoctpansiemoe [10), Inkscape (cBo6oaHO
pacmpoctpansiemoe I10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBo6omHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmnpoctpansemoe [10).

8.1.2. AyauTopuu 1Jis MPpoBeAeHHs MPAKTHYECKUX 3aHATHI

28 nocadounvix mecm

OcHameHHOCTh: CTON ayAMTOPHBIN I CTYAeHTOB — 15 mT., cTyn — 28 mIT., Kpeciio mpernojiaBa-
Tenss — 1 1mT., JMOcka HacTeHHast Oenasi MarHUTHO-mapkepHas «Magnetoplan» - 1 mT., mepeHocHas
HacToJbHas TpuOyHa — 1 1mT., makar — 4 mrT.

[lepekatHast MmypTUMeaUitHAs ycraHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); memis npoBoanas Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika mepeaBrxKHas METAUIMYSCKAss MHOTOSIPYCHAs).

[lepeuens nuIEH3UMOHHOTO TporpammHoro obecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmntuBHpycHOe mporpammHoe obOecrieueHue Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansiemoe [10), FoxitReader (cBob6omno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacmpocrpansemoe [10), Chromium (cBobogHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6onno pacnpoctpansiemoe I10), doPDF (cBob6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBo6omno pacmnpoctpansiemoe [10), Inkscape (cBoGomHO pacmpoctpa-
naemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-LiteCodecPack (cBo6omHO pacripocTpaHsi-
emoe [10), FAR Manager(cBo6oiH0 pacnpoctpansiemoe 110).

30 nocaooynwvix mecm

OcnamierHocTb: CTON ayTUTOPHBIN Uit cTyneHToB — 16 mT., crym — 30 mT., Kpecio mpernoiaBa-
Tens — 1 IUT., JOCKa HacTeHHas Oenas MarHuTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHocHas
HacToJbpHas TpuOyHa — 1 wT., niuakat — 4 wr.

[TepexatHast MmynpTHUMeUiHAs ycTaHOBKA (HOYyTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); memms npoBoanasi Genius Laser; mpoekrop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBukKHas METaNINYECKas MHOTOSPYCHast).

[lepeuenp nuIEH3MOHHOTO mporpammHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnTtuBupycHOe mporpammHoe obecrieuenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6oaHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6oano pacmpoctpansiemoe 110), doPDF (cBoGomno pacmpocrtpansiemoe 110),
GNU ImageManipulationProgram (cBo6oaH0 pacnpoctpansiemoe I10), Inkscape (cBoGoaHO pacnipocTpa-
uaemoe I10), XnView (cBobomuo pacripoctpansemoe 110), K-LiteCodecPack (cBoboHO pacmipoctpansie-
Mmoe [10), FAR Manager(cBo6oaHo pacnpoctpansiemoe [10).

16 nocadounvix mecm

OcnamienHocTh: CTOJN KOMITBIOTEPHBIM — 6 IIT., Kpecao mpenoaasarens — 17 mT., MOHOOIOK
LenovoM93ZIntelQ87 - 16 mir. (BO3MOXKXHOCThH J0CTyHa K ceTu «MHTepHeT»), J0CKa HACTeHHas Oeias
MarHuTHO-MapkepHas «Magnetoplan» - 1 mit., mepeHocHast HacTolbHas TpuOyHa — 1 wIT., makar — 8 mir.

[lepeueHb JUIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cBoboaHO pac-
npoctpansemoe I10), Foxit Reader (cBoGoano pacmpoctpansemoe I10), Foxit Reader (cBoGomno pac-
npoctpansemoe [10), SeaMonkey (cBoboaHO pactpocrpansemoe [10), Chromium (cBoGomHO pacmpo-
ctpansiemoe I10), Java Runtime Environment (cBo6omgHo pacmpoctpansemoe [10), doPDF (cBoGomHo
pactpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomHo pacmpoctpansemoe I10),



Inkscape (cBoGoano pacmpoctpansemoe I10), XnView (cBobGomuo pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboano pacmnpocrpansiemoe [10), FAR Manager (cBo6oHO pactipocTtpansemoe [10).

8.2. IlomeieHue AJ1si CAMOCTOATEILHOH PadoThI

1. OcHameHHOCTh TIOMEIICHHS JUIsl CaMOCTOSTENIbHON paboTel: 13 mocamounsix MecT. Ctym —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmT., mkadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 wt., APM yuebnoe 1K (Monutop + cucremusii 610k) — 14 mr. Jloctyn k cetu «HTEpHET», B 3JI€K-
TPOHHYIO HHPOPMALIMOHHO-00pa30BaTENIBHYIO Cpelly Y HUBEPCUTETA.

[TepeveHb TUIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oxno pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe I10), doPDF (cBoboano pacmpocrpansemoe I10),
GNU Image Manipulation Program (ceo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmpo-
crpansiemoe [10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacripo-
ctpausemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe 110).

2. OCHAIIEHHOCTh MTOMEIICHUS JJII CAaMOCTOSITENIbHON paboThl: 17 mocamounbix mMect. Jlocka aiis
mUuchbMa Mapkepom — 1 1mT., paboune Mecta cTyaeHToB, obopynoBanubie [1K ¢ noctynom B ceth YHUBEp-
cutera — 17 wr., MyapTuMeauiiHbIN npoekTop — 1 mt., APM npenonaBatens uis paboThl ¢ MyJIbTUMEINA
— 1 wr. (cucteMHBbI OJIOK, MOHUTOPHI — 2 WT.), cToa — 18 mT., ctyn — 18 wr. Joctyn k cetu «HTep-
HET», B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeIbHYIO Cpey Y HUBEPCUTETA.

[lepedeHp JTUIIEH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE mpo-
rpammHoe obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpocrpansemoe I10), Foxit
Reader (cBoboaHo pacnpoctpansemoe [10), SeaMonkey (cBoboano pactpoctpansemoe I10), Chromium
(cBoOOIHO pacmpoctpansiemoe I10), Java Runtime Environment (cBobomno pacmpoctpansemoe 110),
doPDF (cBo6oano pacrpoctpansiemoe I10), GNU Image Manipulation Program (cBo6oHO pacrpocTpa-
usiemoe I10), Inkscape (cBoboaHO pactipoctpansiemoe I[10), XnView (cBoboaHo pacmpocTpansemoe 110),
K-Lite Codec Pack (cBo6oano pacmpoctpansemoe I10), FAR Manager (cBo6ogHO pacmpocTpaHsIeMoe
[10).

8.3. IlomemeHus A1 XpaHeHUsI U MPOPUIAKTHYECKOT0 00CTyKHBAHUS 000Py10BAHUSA

1. IleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHH U CPEICTB OOyUCHHS

OcCHaIEeHHOCTh: TIePCOHANBHBIN KOMIIBIOTEP - 2 mIT. (HocTym K ceTu «MHTepHeT»), MOHUTOD -
4 miT., ceTeBOW HAKOMHUTENb - | HIT., HICTOYHUK Oecriepe0OHHOro MUTaHus - 2 IIT., TEIEBU30p IUIa3MEH-
Helid Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masipHas craHius - 2 IT., Ipeib - 5 mrT., nepdoparop - 3
IIT., HA0Op MHCTPYMEHTA - 4 MIT., TECTep KOMITBIOTEPHON CETH - 3 MIT., OaJUIOH CO CKaThIM ra3oMm - 1 mr.,
MacTa TeTUIONPOBOIHAS - | IIT., TbIIeCOC - | MT., paguoCTaHIus - 2 MIT., CTON — 4 mT., TyMOa Ha KOJIECH-
Kax - | mrT., mojcTaBKa Ha Koyiecukax - 1 mit., mkad - 5 mr., Kpecio - 2 mrt., JectHuna Alve - 1 mir.

[Tepeuens aHIIEH3HOHHOTO TporpaMmMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe I10),
SeaMonkey (cBobomno pacnpoctpansiemoe I10), Chromium (cBoGomno pacnpoctpansiemoe I10), Java
Runtime Environment (cBo6oano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBobomHo pactipo-
crpanrsiemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBobomHo pacripo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

2. llerTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEACTB OO YUCHHUS:

OcCHaIIEeHHOCTh: CTOM - 5 WIT., CTYJ - 2 WIT., KPecyao - 2 IIT., mKad - 2 mT., IepcoOHATbHBIA KOM-
mBIOTEp - 2 mT. (HocTym K ceTu «MHTepHEeT»), MOHUTOD - 2 mT., MDY - | mT., TeCTep KOMIBIOTEPHOM
cetu - 1 mT., 6aJIIOH CO CXKATHIM T'a30M - | mIT., mrypymnoBepT - | mir.

[Tepeuens aHIIEH3HOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrnieuenue: Kaspersky Endpoint



Security, 7-zip (cBobomuo pacmpoctpansiemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe I10),
SeaMonkey (cBoboano pacnpocrpansiemoe [10), Chromium (cBoGomno pacnpocrpansiemoe I10), Java
Runtime Environment (cBo6oano pacmnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansemoe I10),
GNU Image Manipulation Program (cBo6oxno pacmpoctpansiemoe [10), Inkscape (cBobomHo pacripo-
crpansiemoe I10), XnView (cBoboano pacrpocrpansemoe I10), K-Lite Codec Pack (cBo6omHo pacrpo-
crpansemoe [10), FAR Manager (cBo6oano pacmpoctpansiemoe [10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEIICTB O0YUCHUS:

OcCHaIeHHOCTh: CTOM - 2 WT., CTYN - 4 mT., Kpecno - 1 mrT., mkad - 2 mWr., NepcoOHaTbHBINA KOM-
neroTep - 1 mT. (moctym k cetn «MHTEpHETY), BeO-Kamepa Logitech HD C510 - 1 mr., komonku Logitech
- 1 wr., TecTep KOMIBIOTEPHOU ceTH - 1 mT., Ipenb - 1 mrT., Tenedon - 1 mr., Habop pyYHBIX HHCTPYMCH-
TOB - | mrT.

[Tepeuens aUIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmpo-
crpansiemoe [10), XnView (cBo6oano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacripo-
ctpausemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

8.4. JInueH3uoHHOE MPOrpaMMHOe odecreuyeHmne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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