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Padouasi nporpaMMa TUCHMIUIMHBI «MeToIbl MaTeMaTHUYECKON (HU3UKHN» pazpaboTaHa:

— B coorBerctBUM ¢ TpeboBanusimu PI'OC BO — marumcrparypa MO HampaBICHUIO MOJATOTOBKU
«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», HAINPaBIECHHOCTH (Mpoduib) «TexHOMOTHsT BCKPBHITUS HE(PTETa30BBIX IUIACTOB B OCIOXKHEH-

HBIX YCIIOBUAX».

CocTaBUTENb: K.¢.-M.H., gou. C.E.MaHncypoBa

Pabouasi mporpamMmma paccMOTpeHa W 000peHa Ha 3acenaHuu Kadeapbl BHICIICH MaTEMAaTHKU

ot 27.01.2023 r., mpoTokoi Ne 6.

3aBenyronuii kageapoit I.T.H., Ipod. A.IL. T'ocniogapukos



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»:

- INOAr0TOBKA BBITYCKHHKA, BJIAACHOIICTO KJIACCUYCCKUMHU U COBPEMCHHBIMU MaTEMAaTUUYCCKNMU
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,
- OBJIAJICHUE METOJIaMU MPOTHO3UPOBAHUSI PE3YyIHTATOB pPeaIn3allui IPOEKTOB,;

- 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 MaTeMaTH4ecKoi KYJIBTYPBI,

- 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 MaTeMaTH4YecKON (U3UKH» OTHOCHUTCS K o0si3arenbHOM yacTu bioka 1
«lucuumuvHbl (MOAYNN)» OCHOBHOM IpodeccnoHaabHOM 00pa30BaTesIbHOM MPOrpaMMBbl MO Harpasiie-
Huto moarotoBku «21.04.01 HedrerazoBoe aeno», HanpaBieHHOCTh (Mpoduib) «TeXHOIOTHS BCKPBITHS
He(Tera3oBbIX MJIACTOB B OCIOXKHEHHBIX YCIOBUAX» U U3ydaeTcs B 1 cemectpe.

Jucuunnuza «MeToapl MareMaTH4ecKoW (DU3UKU» SBIISETCS OCHOBOIOJArarolled A W3y4eHHUs
IUCHUIUIMH «MaTemMaTuyeckoe MOJeNupoBaHHe B 3ajayax He(dTerazoBoi oTpaciny», «Meroposnorus
MIPOEKTUPOBaHMsI B HE(PTEra30BOM OTPACIIM U YIIPABICHHUE IPOEKTaAMM.

OCOOEHHOCTBIO JAMCLUUIUIMHBI SBJISETCS YIIyOJeHHOE W3yYyeHHME pa3JIUYHbIX, B TOM YHCIE
YHCJIEHHBIX, METOJIOB PEIICHUS 33/1a4 MaTEMaTUYECKON (PU3MKH B MPUIIOKEHUH K 3aJjauaM He(dTerazoBoi
OTpacIIu.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 1O JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMU 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 4esioBeKa, HAyKU U TEXHUKHU, OOIIECTBA U KYJIbTYpPbI
OIIK-4.4. OGOCHOBBIBAET CBOIO MHPOBO33PECHUYECKYIO H
COLIMAJIbHYIO TMO3UIHUI0 U TMPUMEHSET NPHOOPETEHHBIE
3HAHUS B 00JIACTSX, HE CBSI3aHHBIX C MPOQPECCHOHATBHON
JeSITENIbHOCTHIO

OIIK-4.5. OnpenensieT OCHOBHBIE HANIPABJICHUSI Pa3BUTHS
WHHOBAIIMOHHBIX TEXHOJIOTUH B HEPTETra30BOI OTpaciu
OIIK-4.6. OueHnuBaeT MHHOBAITMOHHBIC PUCKU

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 MMEIOIIeecs] 000pyAOBaHUE, MPH-
OOpBI U MaTepUAIIbI

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBbI

4.1. O0beM TUCHUILIMHBI U BU/bI y4eOHOH padoThI
OOw1ast Tpy10€MKOCTb AUCHUUIUINHBI «JlONOTHUTENbHbIE TJIaBbl MATEMATUKM) COCTABIISIET 3 3aUeTHbBIE
exnaunel, 108 ak. gacos.

Beero ak. AK. 4achl 110
Bup yueOHoii padoThI 4ACOB ceMeclTpaM
AyIuTOpHBIE 3aHATHS (BCEro) ol ol
Jlekuun 17 17
[Mpaktnyeckue 3ansatus (I13) 34 34
CamocrosiTesibHas padoTa (Bcero) 21 21
[ToaroToBka K MpakKTUYECKUM 3aHATHIM 8 8
Pacuerno-rpaduueckoe 3aganue (PI'3) 8 8
WuavBHyanbHbIe JOMAIIHUE 3a/1aHUS 5 5
Bun npomexyTouHoil artectanum — 3k3ameH (9) 9 (36) 9 (36)
O01mas Tpya10eMKOCTh M CHUILTHHBI
aK.gyac 108 108
3a4. . 3 3




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

4.2.1. Pa3zgennl AMCHUNUIMHBI 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
' YpaBHEHHUS TEIUIONPOBOAHOCTH U 1uddy3un
Paznen 4. YpaBHeHUs 3JUTMNITUYECKOTO THTIA.
4. 12 2 6 4
YpasHenue Jlamnaca
Hroro: 72 17 34 21
4.2.2. Conep:kanue pa3aesioB TUCIHIIMHBI
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 gpusuku. JIunelinsie 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-
PUCTHUKH, KAHOHUYECKHUI 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 ypas- 8
HEHMs KosieOaHu CTpyHbl. Bubl rpaHuuHbIX ycnoBuil. HauanbHble
ycnosus. [IoHATHE KpaeBoOl 3a1a4H.
beckoneunas ctpyna. ®@opmyna lanambepa. Pacripoctpanenue BojH
OTKJIOHEHUS ¥ BOJIH UMITYJIbCA.
OrpanundenHas ctpyHa. Meron ®@ypre. Ctosguune BoaHsl. [Ipogomns-
HbIe KoJieOaHus CTepHs. Y paBHeHUE Kosebanuii 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




Pa3nesbl Tpyno-
Ne HCHH Coaeprxanue JIeKIIMOHHBIX 3aHATHH EMROETE
wm | MM aep n 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 Jlamnaca. 3agaya {upuxie aig npsiMoyroyibHuka. 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. IlpakTryeckue 3aHSITHS
Ne . TpynoemkocTh
Paznen TemaTuka NpakTHYeCKUX 3aHATHI
n/n B aK. yacax
Beenenne Benenne 4
1. Paznen 1. OcHOBBI MaTeMaTUYECKOHN PUUKH 6
2. Paznen 2. VYpaBHeHUs runepbonnyeckoro Tuna. BoaHoBoe ypaBHeHME 12
VYpaBHeHUs TapaboINUECcKOro TUIa.
3. Pazpgen 3. 6
VYpaBHEHUs TEMJIONPOBOJHOCTU U U Py3un
4. Paznen 4. YpaBHEHHUs JUIMNTHYECKOTO TUIIA. Y paBHeHue Jlamaca 6
Hroro: 34

4.2.4. JlabopaTropHbie padoThl
JIaboparopHble pabOThI HE IPETYCMOTPEHBI.

4.2.5. Kypco

BbIe padoThI (IIPOEKTHI)

KypcoBbie paboThl (IpOEKTHI) HE TPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UN

B xoz1e o0yueHust npUMEeHsI0TCS:

Jlexknmu, KOTOpbIE SABJISIOTCS OJHUM U3 BKHEHIINX BUJOB YUEOHBIX 3aHSITUH M COCTABIISIOT OCHOBY
TEOPETUYECKOM MOATOTOBKU 00YJaIOIINXCSL.

Ilemy TEeKIMOHHBIX 3aHSATHH.

-aTh CHCTEMATH3HPOBAHHBIC HAay4YHBIC 3HAHUS IO TUCHHIUIMHE, aKIIEHTUPOBAaTh BHUMaHHE Ha HauOosee
CJIOJKHBIX BOIIPOCAX JUCLUILINHBI,

-CTUMYJIMPOBATh AKTHUBHYIO MO3HABATENBHYIO JEATEIBHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBAThH (hopMHpOBa-
HUIO UX TBOPYECKOTO MBILUICHHS.

IIpakru4yeckue 3anaTus. Lleay mpakTHYECKUX 3aHATHUINA:




-COBEPIIEHCTBOBATh YMEHUS U HaBBIKH PEIICHUS IPAKTUUECKUX 3a/1au.

['maBHBIM coJiepsKaHUEM 3TOTO BUAA YYEOHBIX 3aHATHI SBISETCS paboTa Ka)10ro 00ydJaromerocs mo
OBJIaJICHUIO IIPAKTUYECKUMH YMEHUSMU M HaBbIKAMU IIPO(eCCHOHATIBHON IeSITeIbHOCTH.

KoHcyabTanuu (TekyIasi KOHCYJIbTAIlUs, HaKaHyHEe 3K3aMeHa) sIBIISIETCS OAHON U3 (opM pyKOBOJI-
CTBa y4eOHOM paboToil 00ydYarolMXCcsl U OKa3aHWUs MM MOMOIIM B CAMOCTOSITEIbHOM M3Yy4EHUM MaTepuaia
JMCIMIUIMHBI, B TMKBUAAIMN UMEIOIIMXCS TIPOOEIIOB B 3HAHUSIX, 33J0JDKEHHOCTEH 10 TEKYIIUM 3aHSTHSIM, B
MOJITOTOBKE MMUCHhbMEHHBIX PA0OT (ITPOEKTOB).

Teky1rie KOHCYIbTAlMKU TPOBOJSITCS TPEojaBaTesieM, BeyIUM 3aHATHS B y4eOHOH Tpyrie, Hayd-
HBIM PYKOBOJMTENIEM M HOCST KaK UHUBUAYaTIbHBIN, TAK U IPYIIIOBOM XapakTep.

CamocrosTesibHasi padoTa 00y4yarolIMXCcsl HalpaBJieHa Ha YIIyOJIeHHe U 3aKpeIUIeHUe 3HaHUH, 110-
JY4YEHHBIX Ha JIEKLMAX U APYTUX 3aHATUSX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIIBHOTO aKTUBHOTO IIpHoOpeTe-
HUSI HOBBIX, JIOTIOJTHUTEIbHBIX 3HAHHI, TOATOTOBKY K IPEICTOAIINM Y4eOHBIM 3aHATHUSAM U MPOMEKYTOYHO-
MY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA IJIsI TEKYIIEIO KOHTPOJISI YCHEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUA IUCHUIIJIMHBI

6.1. Oyenounvie cpedocmea 013 camocmoamenbHol padoomol U MmeKyule20 KOHmMposa ycnesae-
Mocmu
6.1.1. Ilpumepnsle éapuanmosl UHOUBUOYATLHBIX OOMAULHUX 3A0AHUTL

3adanue 1. OnHoposHas OECKOHEUHasi CTPYHa B HaYaJIbHBI MOMEHT BPEMEHH MMeeT GOopMy Tpeyrolib-
HUKa ¢ BepimuHON B Touke (X,, h) . Onpenenuts Meromom Janambepa cMeIEHHE TOYEK CTPYHBI OT MPAMOJIUHEN-
HOTI'0 IMOJIOKCHUA PaBHOBCCHUA, NIpCAIIoaras, 4To Ha4aJbHBIC CKOPOCTH OTCYTCTBYIOT.

3aoanue 2. OnHopojaHas CTpyHa, 3aKperuieHHas Ha KoHIax X =0 u X =1, B HaYaIbHbBII1 MOMEHT
BpeMeHH uMmeeT ¢popMy "nBoiHON napabossl”, onpenensieMoit ¢pyHKIuein
4h I
— X}, 0<x<—;
| 2

u(x,t)|_, = f(x)= ﬂ(I—X)Z |_<x<l
E "2 o

Haiitu CMCHICHUEC TOYCK CTPYHBI OT pr[MOJ'II/IHGI\/'IHoro IMOJIOKCHHA PAaBHOBCCHA, HpcArnojarasda, 4To
Ha4YaJIbHbIC CKOPOCTU U BHCITHUC CUJIBI, ﬂeﬁCTBYIOIHHe Ha CTPYHY, OTCYTCTBYIOT.

3aoanue 3. Haiitn pacrpeseiieHne TeMIIEpaTypbl B CTepKHE JIMHOW | ¢ Terion3onmpoBaHHON
OOKOBOH TMOBEPXHOCTHIO, €CITU TEMIIEpAaTypa €ro KOHIIOB MOJACPKUBACTCS PAaBHOW HYIIO, a HaYalbHas
TeMIeparypa Belpaxaercst pyHKIuen

@x pu 0£x<|5;

f(x)=
(x) 2h(1-x) I
——= opu —<x<lI.
I 2
3aoanue 4. [lana ToHKas OAHOPOJHAS KpYIJias MJIACTMHKA paguycoM R, BEpXHsA 4acTh MJIACTUHBI
noaaepxkuBaercs npu remmneparype 1 °C, a HuwkHsag — npu temrneparype 0 °C. Haiitu crannonapHoe pac-
IIpeIeJIeHNE TEMIIEPATYPhI HA IIIACTUHKE.

6.1.2. IIpumepnoie memol pacuemno-zpaghuuecKux 3a0anuil

1. [TpononpHbIe KOJIEOAHUS CTEPIKHSI.

2. KpyrunbHbie Kosie0aHus.

3. Ilonepeunble KonebaHUs MPSIMOYTOIBHON MeMOpaHHbI.

4. KonebaHus ¢ y9eTOM COTIPOTHUBIICHUS CTPYHBI.

5. PacnipocTpanenue Temia npu HAIMYUU TEMJIOBBIX UCTOUHUKOB.
6. Pemenue 3amay MeT010M KOHEUHBIX PA3HOCTEH.



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 TIepeHoca, MOJICITUPYIOLIET0 MPOLECcC MEPEeHOCa BEIIECTBA.

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

5. Kimaccudukanus u npuBeieHue K KAHOHUYECKOMY BUAY IU(p(depeHIInaIbHBIX YpaBHEHHH 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 HEOJAHOPOJHBIMH 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 Teria 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 CTEpIKHE).

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. Kiaccudukanus IMHEHHBIX YpaBHEHUH C YAaCTHBIMU IPOM3BOJHBIMU BTOPOTO Mopsjka (YpaBHEHUs

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 pernenus 3agaun Komm 1is BorHOBOTO ypaBHeHus. @opmyna JlanambOepa.
Ouznyeckas uHrepnperanus popmyisl Janambepa. [Ipsmas u obpaTHas BoHa.

KpaeBas 3amaua, Mmozmenupyromas KojeOaHus MOTyOSeCKOHEUHOH CTpyHBI. pemieHue 3agaun Ko
JUTSI TIOJTYO€CKOHEYHOU CTPYHBI KaK pEIICHHE T OCCKOHEUHOUW CTPYHBI ITPH 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 (GYHKIHMH, COOCTBEHHBbIC 3HavyeHHs 3amaun llTypma-
JInyBwins. CrienuaiibHble QYHKIUH.

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

HeoaHopoaHoe BOTHOBOE ypaBHEHUE.

BonHoBoe ypaBHEHUE ¢ HEOAHOPOAHBIMU IPAHUYHBIMU YCIOBUSIMHU.

CpaBnaenue metonoB [amambepa nu @ypbe 1 CTPYHBI KOHEYHBIX pa3MepoB. Jloka3aTeiabCTBO paB-
HOCUJIBHOCTH METOIOB.

BriBox ypaBaenust muddysun.

BriBoa ypaBHEHUS TEIIOMPOBOIHOCTH.

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

3anava Komm, Mogenupytoias pacupocTpaHeHue Teria B 0eckoHeuHoMm crepxkne. Murterpan [yac-
coHa, (hyHIaMEHTAIbHOE PElIeHHE YPAaBHEHUS TEIIONPOBOIHOCTH.

Meton @ypre, MeTOA pa3fesieHus] IEPEMEHHBIX ISl PEIICHUs] OJTHOMEPHOM 3a7a4 O pacrpocTpa-
HEHUH TeIJIa B CTeHKE (MJIM TOHKOM CTEPKHE).

Pemienue 3amaun o pacnpeieieHH TEMIEPaTyphl B IBYX MOTYyOECKOHEUHBIX CTEPKHSAX, COSTUHEH-
HbIX Topuamu. Oynkuus Jlanmnaca.

Meton pa3neneHus NEPEMEHHBIX U1 PEHICHUs IEPBOM KPAaeBOW 3aJlauyv, MOJEIUPYIOLIEH MPOLECC
pacrpocTpaHeHus Teria B macTuHe. u3znueckast HHTEPIpETalus perieHusl.

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

CetkH, y371bl CETKH, CETOUHbIE (DYHKIINH.

PasnoctHoe otHommenue. [IpaBas, neBas u eHTpaIbHAsI Pa3HOCTHBIE MPOU3BOIHBIE TTEPBOTO TOPSI/I-
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. [IpuMepHbIe TeCTOBBIE 3aaHUS K IK3aMEHY

Bapmuanr 1

Ne Bonpocsl BapuaHTbI 0TBETOB

1. OnHOpOIHOE YpaBHEHHUE TEIIIONPOBOAHOCTH

2. YpaBHeHHE CBOOOJHBIX KOJICOAHUI CTPYHBI

3. HeonHoponHoe ypaBHEHHE TETIIIONPOBOIHOCTH
4. YpaBHEHHE BBIHYXJICHHBIX KOJICOAHHUI CTPYHBI

VKa3arh Ha3BaHHE yPAaBHEHUS
2 2
ou 2 ou
~2 T % a2
ot OX




Ne Bomnpocsl BapuaHThl 0TBETOB
YpaBHenue 2
) Auxx+Buxy+CuW+F(X,y,u,ux,uy)::8)' B°—-4AC >0. 2. B-4AC>0.
' 3. B>-4AC<0. 4. B-4AC=0.
SIBIISIETCSI QIUTMIITHYECKHUM, €CITU
1. u(0,t)=0, u,(l,t)=0
Ykasate  ycnoBus,  3ajalomme |2 y(0,t)=0, u(l,t)=0
3. | KECTKOE  3aKpeIUIEHUE  KOHIOB
CTPYHBI HHHHOﬁ l. 3. U(O,t) = Wl(t)l U(I,t) =V, (t)
4.u (0,t)=0, u,(I,t)=0
1. u(0,t)=0, u,(l,t)=0.
Yka3aTh yCIOBHSI, YKa3bIBAOIIHUE, 2.u(0.9=0, ul,H=0
4 | 4TO 00a KOHIIA CTEPKHA JIHHOM 3 hu(0,t) — ku) (0,t) =0,
| TeruionszonupoBaHsbI. " hu(l,t) —ku.(1,t) =0
4.u,(0,t)=0, u,(I,t)=0
Cob6crBeHHBbIMH 3HaueHMsMH 3amaun | 1. X"(X) +AX(x)=0, X(0)=X()=1
[Htypma-JInyBumisa Ha3BIBAIOTCA | 2 X '(x) +AX (x)=0, X (0)=X(l)=L1.
5. | 3HaYeHHA MapameTpa A, IpU KOTO- .
PBIX MMEET HEHYJIEBBIC PELICHHs 3a- 3. X'(x)+AX(x)=0, X(0)=X()=0.
nada 4. X"(x)+2AX(x)=0, X(0)=X()=0.
Vkazatp obmiee pemenue 1Y 1. Ccosix 2. C cosix+C,sin Ax
6. X"(x)+22X (X) = 0. 3. Csin 4 Ce™+Ce™
Vkaszath obmiee pemenue JIY 1. Ce™ 2. Ce® 3. Ce” +Ce ™
7. ' .
T'()+41(1) =0. 4. C,c0s2t+C,sin 2t
Vkazare (QyHKIUIO, 3aJ1al0IIYI0
HayaJlbHOE TIOJIOKEHHE CTPYHBI, ,
n300pakKEHHOI Ha PHUCYHKE 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)
Craraemoe f(x-at+ f(x+at) 1. HauanbHble CKOPOCTH.
2 2. HayanbHbIE yCKOPEHUSI.
9. | B hopmyne /lanambepa BBI3BaHO TEM, 3 H
9TO TOYKAM CTPYHBI B HAuambHbIA | - 0 1o PHBIC OTIJIOHCHHAL.
4. B . 1-3 HeT npaBWIIBHOTO OTBETA.

MOMCHT BPEMCHH 3a/IaHbI




Ne Bomnpocsl BapuaHThl 0TBETOB
X+at
1 u(x.t) = f(x— at)er f(x+at) Za _[F(z)dz
Pemenuem kpaeBoii 3agaumn . o
u o2 d’u 2. u(x,t) = Z( 7tnatjsm X
10. ma)?
u(0,t) =u(l,t) =0, t
@n=ud.H , 3. u(x,t) = ZCe('Jsmn—nX
u(x,0) = f(x), u/(x,0)=F(x) I
aBIsgeTcs QyHKIUS ny _mny X
4. u(x,t e® +Be P sin =2
(xt) = Z(An J -
MaremaTuueckass 3agada, mopenu- | 1. 3amaudeit Jupuxie.
pyromasi mpouecc kojebanuit ctpy- | 2. 3agaueit Heiimana.
11 HBI, KOT'/Ia KOHI[bI CTPYHBI HE BIUSIOT | 3. 3amayeit Komru.
Ha KoJeOaHus1, Ha3bIBACTCS 4. 3anaueit typma-JlnyBumis.
2 2 2 2 2
1.82:612 8g+82 .8—2+8—g—0
ot ox® oy ox® oy
12. | Yka3sare ypaBHenue Jlannaca ) , , ,
o°u 6 o’u  o°u
OX 6y ox~ oy
sin( x + 3t) —sin( x — 3t)
Pemenuem 3agauu Kommu 1 6
2 2
a_l;:ga_l;, 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
u(x,t) = . .
ABIACTCS GyHIs U(x,t) 4. 2[sin( x +3t) +sin( x—3t)]
1. ZB sin( nnt)sm —
Pemennem 3anaun n=1
ou 0% L . nmx
— =4—, 2. B, sin( 2nmt)sin —
y o> ox’ nZ;, (2nmt)sin =5
' u(0,t)=u(2,t) =0, - . N7X
U0 = F(0, U(x Q=0 |3 2 eosnmsh
apisiercs GyHKuusa Uu(x,t) = %
. NmX
4. cos(nmt)sin —
2 Ay cos(nmtisin =
DyHKIMS 1. BostHOBOTO ypaBHEHMS.
15. | uext) = Z(chos—+ B sin ﬂatjsnn anx | 2. YpaBHCHHS TETUIONPOBOIHOCTH.
' || 3. Vpasuenus Ilyaccona.
SIBJBICTCS PCIICHNEM 4. Ypasrenns Jlammaca.




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. KoaddunmeHToM ynenbHOM TEIUIOEMKOCTH.
Kosdppuuuenr a B ypaBHenuu ten- | 2. KoadpuunuenToM MHIyKTHBHOCTH.
17. JIOIIPOBOJIHOCTY HA3bIBACTCS 3. KoadpuuuenroM TernonpoBoHOCTH.
4. Kosdpunmenrom temriepatypornpoBOAHOCTH.
3az[a121a BHHZa ) 1. 3apaueii HItypma-JInyBuiis.
6u+6u+6u: au _ 2. 3anaueit Ko,
18. o2 oyt ozt ong 3. 3agaueii Helimana.
HA3EIBACTCS 4. 3anaueit {upuxie.
Ecim E — mopyns FOura, a p — )
IUIOTHOCTb CTEPXKHSI, TO B YPABHCHHH | { g _ E 2 a= E
MPOJIOJIBHBIX KOJICOAHUH CTePKHS p p
19 Pu_ 0% : 2
o2 2 3. a=In E 4. a=In
K0d(pPHUIHEHT a paBeH
Onpenenuts TN AUPepeHnatb- | TuiepGommueckoe
HOT'O YPAaBHEHUS C YaCTHBIMU MPOU3- | P ’
50. | BOMHBIME 2. [Tapabonuueckoe.
2% . U . 22U ; ou . 3. DIIMNTAYECKOE.
> ox oy + oy’ + ya_y — ¥+ | 4. IlpaBunpHOro oTBeTa B 1. 1-3 HeT.
Bapuanr 2
Ne Bonpocsl BapuaHThl 0TBETOB
VKa3aT Ha3BAHME YPABHEHHS 1. OnHOpOIHOE YpaBHEHUE TEIIIONMPOBOAHOCTH
2 pey 2. YpaBHeHHE CBOOOTHBIX KOJIEOaHUN CTPYHBI
L — = 2 — 3. HeonHopoaHoe ypaBHEHHE TEIUIOMPOBOIHOCTH
ot OX 4. YpaBHEeHHE BBIHYKICHHBIX KOJI€OaHUI CTPYHBI
YpaBHeHue
Au,, +Bu,, +Cuy, + 1. B2~ AC>0. 2. B?~4AC<0.
2 +F(x,y,u,u,,u,)=0 3. BZ—AC=0. 4. B>—4AC=0.
ABJIETCS TapabOINUYECKUM, €CITH
1. u(0,t)=0, u,(l,t)=0
VYkazaTb ycioBus, 3aJa0liue me- 2. u(0,t)=0, u(l,t)=0
3. | peMelleHre KOHIIOB CTPYHBI IJIH- B B
HOM | 1O HEKOTOpOMY 3aKOHY. 3.u(0,t) =y (1), ul,)=w,()
4.u,(0,t)=0, u,(l,t)=0




Bomnpocsl

BapuaHThI 0TBETOB

1. u(0,t)=0, u,(l,t)=0
Yka3arh yCIOBUS, YKa3bIBaIOIIINE, 2. u(0,t)=0, u(l,t)=0
b | o e k| (00 - i 00)-0
3.
OKPYXKaIOIEN CpeIo. hu(l,t) —ku; (I,t) =0
4. B . 1-3 HeT npaBWIBHOTO OTBETA
VYka3arh COOCTBECHHBIC 3HAYCHHS 3a- (= ’ _(n ’
1. 1. A== 2. n=|—
naun Lltypma-JinyBumis 2l I
5. X"(x) +AX(x) =0, 2 2
nm i
X (0)=X()=0. 3. kz(Tj 4. x:[l—)
Vkaszarp obuiee peurerne 1Y 1. Ccosix 2. C,cosAx+C,sin Ax
6. Y(y) 22 (y) = 0. 3. Csin Ax 4 CeM1Ce
1. C,cos9x + C, sin 9x
VYkazath oOuiee peuienue Y 2. C;cos3x+C, sin 3x
7. X"(x) +9X (x) = 0. 3. Ce¥ +Ce™
4. Ce”+Ce™
Vkazarh (QyHKIUIO, 3aJ1aI0IIYI0
HAa4QIBHOE MOIONEHAE CTPYHBI, 1. u(x0) = 0.1x
N300paXEHHON Ha PUCYHKE
2. u(x,0)=1-01| x—10|
8. 3. u(x,0) =1—0,l| 20—X|
4. u(x,0)=01/10—x |
x+at
CnaraemMoe  — J‘ F(z)dz B ¢op- | |- HauambHbIe ckopocTH.
xCat 2. HauanbHble yCKOpPEHHUS.
9. myine [lanamOepa BbI3BaHO TEM, HTO | 3. HauanbHbIe OTKIOHCHHS.
TOKaM CIpYHbl B HAHaJIBHBIM MO~ | 4 By 1-3 ger IIPaBUIILHOTO OTBETA.
MEHT BPEMEHH 3a/1aHbI
x+at
1 u(xt) = f(x— at)+f(x+at) IF(z)dz
2 2a o
Pemennem kpaeBoii 3a1aun ‘
u _o. 2. u(x,t) = Z(A1 cos—+ B, sin gjsm nTnx
ox2  ay? ;
10 mna
u(0,y)=u(a,y) =0, t
0.y)=uay) 3. u(xt) = ZCe[') sin X
u(x,0) = o(x), u(x,b) =y(x) '
ABIsIeTCS (QYHKIUA
4

i =" anx
u(xt) = Z(Ane b 4Be b ]sm—

a




Bomnpocsl

BapuaHThI 0TBETOB

B ypaBHeHnn

1. TemnepaTypoii B TOUke X B MOMEHT BpeMeHH t.

2. II10THOCTRIO BEIIECTBA B TOYKE X B MOMEHT BpEME-

au 22 @ Hu t.
11. ot ox? 3. OTKJIOHEHHEM TOYKH X OT €€ HadaJbHOI'O IMOJIOKE-
Q)yHKHI/Iﬂ U(X, t) SIBJISICTCS HHUSI B MOMCHT BpeMeHI/I t.
4. B . 1-3 HeT npaBUiIbHOIO OTBETA.
Henynesoe peleHue ay
" + = -
1o | X0 FAX) =0, ynomaersopsio- | 4 5 o 5520 3450 4420
iee HYJIEBBIM T'PAHUYHBIM YCIIOBH-
SIM, CYIIECTBYET, €CIIU:
< nnt nnt n
1y A cos™™ 4 B sin 1 |sin 17X
P = 4 4 4
CIICHUCM 3a4a491 n=1
U _ gy 0 2 i(ﬁh cos16nnt + B, sin 16nxt )sin L
a? o ox? e " 4
13.
u(0,t) =u(4,t) =0, 0 nmxX
' 3. cos2nnt + B, sin 2nnt )sin —.
0(x0) = f(X), U(x0)=F(x) ;(A" " Jsin =
sBisiercs GyHKuus U(X,t) = o nmt nmt nnx
4. > A cos™ B sin 1T |sin 1TX
~ 2 2 4
1. Y ce™™ smn—gx
Pemennem 3anaun i 2
2 0 _( t
a_gou 2. ZCne(g) smn—gX
ot ox? n=1
14 0,t)=u@,t)=0 nm\*
u(0,t)=u@@,t)=0, 3 wc—(g"]t.nnx
u(x0) = £ (x) - 2.Ce 7 sin ==
apnsiercs GyHKuua U(Xx,t) =
4. >Ce" ™" sin nnx
n=1
DyHKuus 1. BostHOBOTO ypaBHEHMS.
ny _7ny
15 | uxt) = Z Ae® +Be © |sin 7NX| 2. YpaBHEHHUsI TEIUIOMPOBOJHOCTH.
a | 3. 3agaun Jupuxiie 1uist npAMOYTOIbHUKA.
ABJISIETCS PELICHUEM 4. 3anaum Jlupuxie Ju1s Kpyra.
YpaBHeHuE 1. 'unepOoaruecKkum.
ou 22 @ 2. [TapabonuyecKum.
16. ot Ox2 3. DIUTUTITHYESCKIM.
ABIISIETCS 4. IlpaBunbHOrO OTBETA B .1 -3 HET.
3anaya B?Ha , 1. Bagaueit ltypma-JInyBus.
o°u 5 _0, 2. Bamaueii Ko,
17. 3 2T u|s =¢ 3.3 i Heit
X ay . 3agaueit Heiimana.
4

Ha3bIBACTCA

. 3apauen upuxie.




Ne Bomnpocsl BapuaHThl 0TBETOB
YpaB;{eHHe , , 1. B IeKapTOBBIX KOOPIMHATAX
o°u N laou N 10 N ou _ 0 2. B chepruecKrX KOOpANHATAX;
18. or: ror r? a(pz oz 3. B LMJIMHAPHYECKUX KOOPJUHATAX;
sABJseTCs ypaBHeHueM Jlannaca 4. B IIOJAPHBIX KOOP/IMHATAX.
Ecmu K — xoadduruent rermmonpo-
BOJHOCTH CTEPXKHS, ¢ — YyJeJbHas ” ”
TEIUIOEMKOCTh, P — IUIOTHOCTh |1, a= |— 2. a= /C_
CTEpXHS, TO B YPaBHCHUHU TEILIO- cp p
19. | mpoBoanocTH ”
C
3U a2 azu 3 a= ?p 4 a= _p
U _g2dt c
ot ox’
ko3 puImeHT a paBeH
Omnpenenute Ui aupQepeHras-
pe A bepenn 1. T'unepbonuyeckoe.
HOI'O YpaBHEHMS C YaCTHLIMH IIPOM3-
50. | BomHBIME 2. ITapaGonuueckoe.
382u g 22U s o2u oy ou . 3. DIIunTUYecKoe.
X ooy oy’ ox * | 4. [IpaBunbHOro oTBeTa B nil.1-3 HeT.
Bapuant 3
Ne Bonpocsl BapuauTthl oTBeTOB
VKa3aTh HA3BAHHE YPABHCHHS 1. OgHOpOoaHOE ypaBHEHUE TCHHOHp?BO,HHOCTH
o2 224 2. YpaBHeHHE CBOOOIHBIX KOJIEOAHUN CTPYHBI
L. 2 a’ Pl +9(x,Y) 3. HeomHopoaHoe ypaBHEHHUE TEILIONPOBOIHOCTH
X 4. YpaBHEHHE BBIHYKICHHBIX KOJEOaHUM CTPYHBI
YpaBHeHue
P 1. B>~ AC>0. 2. B2—4AC>0.
2 Au, +Bu, +Cu, +F(x,y,u,u,u,) =
' 3. B°~ AC =0. 4, B°-4AC=0.
SABJIAETCS THIIEPOOTHYECKUM, €CITU
Crepxenp mmebl | coBepmraer 1. u(0,t)=0, u;(l,t)=0
IPOJIOJILHEIE KOJIe0anus. YKa3aTh 2.u(0,) =0, u(l,t)=0
3 | ycioBHsl,  yKa3bIBAaIONIHE, YTO
OJIMH KOHEI[ CTEpIKHSI 3aKPEIUIEH, 3. u(0,1) =y, (1), u(l,t) =w,(t)
a JIpyroii CBOOO/ICH. 4.u,(0,t)=0, u,(l,t)=0
1. u(0,t)=u,, u (l,t)=u,
Vkazarb ycnoBus, ykassBatomue, | 2. U(O,t) =u,, u(l,t)=u,
A YTO Ha KOHLAX CTEpPKHS JUIMHON |

MOJIICP)KUBACTCS  TTOCTOSIHHAST 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 nTnx
VYka3zarb cOOCTBEHHBIC (DYHKIIUH 3a- X
nmaun typma-JInyBus 2. X,(x)=Ccos—
5, X"(x) + AX (X) = 0, '
X (0) = X (1) = 0. 3. X (x)—sanJrcosnTnX
4. B . 1-3 HET npaBWILHOTO OTBETA
Vkasarp o6uiee peurenne JIY 1. Ce* 2. Cleazxzt +Cze’azkZt
6. ' 242
T'®+a2T () =0. 3. Ce ¥ 4. C,cosalt +C,sin ait
1. C,cosdy +C,sin 4y
Vkasars o0miee pemenue Y 2. Cycos2y +C,sin 2y
7 Y"(y)-4Y(y) =0. 3. Ce" +Ce ™
4. Ce¥ +Ce ™
VYkazaTh (QYHKIHIO, 3aJaI0MIYI0
HavYallbHOE TIOJIOKEHHE CTPYHBI,
M300paKEHHOM 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)*
, X, | 4 u(x,0)=0,01x(20 - x)
0 10 20
PemieHrie BOTHOBOTO YpaBHEHHS B
Buze U(x, t) = ; Eyp Le'6
f(x—at + f(x+at x-at . Jlanmambepa.
9. ( ) > ( )y J.F(z)dz 3. Diinepa.
% 4. Jlarpamxka.
HaxXoauTca METOA0OM
x+at
1 u(xt) = f(x— at)erf(x+at) IF(z)dz
Pemennem kpaeBoii 3a1aun e ai[
ou aZ@ 2. u(x,t) = Z“(A1 cos—+ B, sin @]si nTnx
ot ox* )
10. nna
t)=u(l,t)= t
w00 =u(l, =0 3 Uy - ZCE(.) o X
u(x,0) = f(x) I
ABJISIETCS (DYHKITUS mny mny x
4. u(x,t) = Z[Aqe b +Be P Jsinn—




Bomnpocsl

BapuaHThI 0TBETOB

B ypaBHeHHn

1. TemnepaTypoii B TOUke X B MOMEHT BpeMeHH t.

2. KoHieHTpanuue npuMeceil B TOYKe€ X B MOMEHT

a%u 5% BpeMmenu t.
2
11. g = Eva 3. [IMOTHOCTBIO BEIECTBA B TOYKE X B MOMEHT BpeMe-
HU 1.
ymKmms U(X, 1) seseTes 4. OTKJIOHEHHEM TOYKH X OT €€ Ha4aJIbHOTO IOJIOXKe-
HUSl B MOMEHT BpeMeHH {.
1 sin( t +5x) + sin(t —5x)
Pentenuem 3amaun Komm . 2
sin( x + 5t) +sin( x — 5t
Fu_ e 2, SHESLCR)
12 ot*  ox*
: i , coS(X + 5t) + cos(x — 5t)
u(x,0) =sin x, u/(x,0)=0 3. 5
saBiserca GpyHKuug U(X,t) =
by (.t 4 cos(t + 5x) + cos(t + 5x)
' 2
1. ) B,sin(5nmt)sin i
Pemennem 3anaun n=1 5
o%u o2 L . nmx
—=25—, 2. B, sin( nmtt)sin — .
i ot ox? nZ; nsin(nm) 5
' u(0,t) =u(5,t) =0, = nmX
, 3. cos(nmt)sin — .
U(x0) =0, u(x,0) = F(x) 2 A cosinsin =2
apisiercs GyHKuua Uu(Xx,t) =
4. " A, cos(5nmt)sin X
n=1 5
DyHkIus , 1. BoJHOBOTO ypaBHEHHUS.
2 LA 2. YpaBHEHHS TEILIONPOBOIHOCTH
14. _ [ I j o N7X ' '
u(x,t) nZ;C”e s | 3. Ypasuenus [lyaccona.
SABIETCA pelIeHIEM 4. YpaHenus Jlamaca.
®yHKIWS 1. BonHOBOTO YypaBHEHHS.
15. | u(po)= A, z (A cosng + B, sin ng) p" 2. YpaBHEeHHS TEIUIONPOBOAHOCTH.
2 o 3. 3amaun {upuxie 1ist IpSIMOYTOIbHUKA.
SIBJISICTCS PEIICHUEM 4. 3agaun Jupuxie s Kpyra.
1. T'umepOoaaecKuMm.
2. [Tapabonuyeckum.
16. | YpaBuenue Jlannaca sBisercs
3. DITANITHYECKUM.
4. IlpaBunbHOrO OTBETA B III.1 -3 HET.
3anaqa Bgma , 1. Kpaesoii 3amaueii 1-ro poza.
ou  ou_ 0 _ 2. Kpaeoii 3agaueii 2-ro poja.
17. F'F_z_ : u|s_(p 3 K “ i 3-
X~ oy . Kpaesoii 3amaueit 3-ro poaa.
4

SABIIACTCSA

. 3agauent Komn.




Ne Bomnpocsl BapuaHThI 0TBETOB
[pu pemennn 3amaun JUpUxIIe st 1. R(p)=sinap;
Kpyra peiicHue ypaBHEHHUs 2. R(p) =COSApP ;
18 p°R"(p)+pR(p)-"R(p)=0 | 3. R(p)=p";
UIIETCS B BUJIE 4 R(p): e
Ecnmu T — cuna HaTskeHus, a p — )
IIOTHOCTH CTPYHBI, TO B YPABHCHHH | 1 g _ T 2 a=Inl -
MOTEPEYHbIX KOJIeOaHUN CTPYHBI p
19. 2 2
o’u_ _,0u T T
o2 a2 3. a=_|— 4, a=—
P P
ko3 puIMeHT a paBeH
Onpenenure Tun auddepeHuaib- 1. TunepGommieckoe.
HOTO YPaBHEHHUS C YaCTHBIMU MPOU3-
50. | BOmHBIME 2. ITapaGonuueckoe.
ou ou ou au 3. DnIMNTUYECKOE.
e 4 X0y +3 oy’ + SXE =0. |4, [IpaBunbHOrO OTBETA B 1I1. 1 -3 HET.
6.2.3. Kputepuu ouieHOK MPOMEKYTOYHOM aTTecTanmuu (3K3amMeH)
Ouenka
IHoporoBblii ypoBeHb YraybJeHHbIH IIpoaBuHyTHII

«2»
(Hey10BJIETBOPUTEJILHO)

OCBOCHUA

YPOBeHb OCBOEHHS

YPOBeHb OCBOEHUS

«3»
(Y10BJ1€TBOPUTEJIHHO)

«“»
(xopoiio)

«5»
(oTJAMYHO)

CTyneHT He 3HaeT
3HAYUTEIILHOM YacTH
Marepuaia, JOImycKaeT
CyIIIECTBEHHBIE ONNOKU B

CTyaeHT NOBEpXHOCTHO
3HAeT MaTepual
OCHOBHBIX Pa3/IeioB U
TeM y4eOHOM
TUCITUTUINHBI, JOITyCKaeT

CTyZaeHT Xopoulo 3HaeT

MaTepHai, TpaMOTHO U

IO CYIIECTBY U3JIaraer
€ro, JoIycKas

CTyZIeHT B IOJIHOM
00bEMeE 3HaeT Marepuall,
IpPaMOTHO H IO
CYIIIECTBY U3J1araeT ero,
HE JIoMycKas

HEKOTOPbIE HETOYHOCTH B CYIIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOIPOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONPOC
He ymeer Haxoautb WNuorna naxoaut YBEpPEHHO HAXOIUT be3ommbo4uno HaXOgUT
pelreHus: OOIBITNHCTBA peuieHus, peuieHus, peuieHus,
MPELYCMOTPEHHBIX MPEyCMOTPEHHBIE MPEyCMOTPEHHBIE MPENYCMOTPEHHBIE
porpaMMoi 00ydeHus porpaMmoii 00ydeHUs porpaMMoi 00ydeHus porpamMmoi
3aJaHuN 3aJaHui 3aJaHun oOydeHus 3a1aHui
BoismmHCTBO IIpenycMoTpeHHbIE [IpenycmoTpeHHbIE [IpenycmoTpeHHbIE
MPENYCMOTPEHHBIX porpamMMoi 00ydeHus pOTpaMMOit 00yUeHHUS porpaMMoit 00yueHust

IporpamMMoOit 00yUeHHUS

3aJaHHA BBIIIOJTHCHBI

3aJaHus YCIICIIHO

3agaHus yCIICIIHO

3allaHHI71 HC BBIIIOJIHEHO YAOBJICTBOPUTEIBHO BBIIIOJTHCHBI BBIITOJTHCHBI
Ilpumepnan wikana oyeHusanus 3HAHUIL 6 mecmosoil hopme:
Kosnn4ecTBo nNpaBu/IbHBIX 0TBETOB, % Ounenka
0-49 HeynoBierBoputenbHO
50-70 Y 10BIETBOPUTETHLHO
71-85 Xopo1io
86-100 OTin4yHO




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. JIekiuu 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 maTemaTudeckoro nakera «Mapley» K perieHuto ypaBHeHUNH Ma-
TeMaTH4eckor ¢Gu3uku. MeToaudeckue yKa3aHHs MO BBIMOJTHEHUIO pacueTHO-rpaduueckoil paboThl. —
I'opHerit yausepceunrer, 2015.

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

2. Mancyposa C.E. Meroapl mMatemarndeckoi ¢usukn. 3amada Jupuxie Ui Kpyra ¥ MpsMo-
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 U KiIaccuukanus. MeToanueckue yka3aHus JUisi CAMOCTOSITETbHOM pabOThl CTYAEHTOB 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. Esporneiickas nudposas oubimoreka 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 ®Pepepanun - 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 anekTponHas 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. DexTpoHHO-6GMGIMOTeuHas cucTema «IBC FOPAMTY: http://www.biblio-online.ru.

17. Dnexrtponnass OubnmoreuHas cucrema «HammoHanmpHBIH LMGPOBON pecypc «PyKOHT»»:
http://rucont.ru

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
8.1. MaTrepua/ibHO-TEXHUYECKOE OCHAILIEHHe Ay TUTOPHii

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

JIEKIIMOHHBIN KypC YUTAETCA C MYJIbTUMEIUNHBIM 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 NpoBeeHNus JeKIIHOHHBIX 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 — | IIT., KOMIBIOTEP — 1 IIT.), BO3MOKHOCTb J0CTyNa K ceTu «VHTepHEeT», 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 nuIeH3MOHHOTO TporpammHoro obecrieuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobonno pacmnpoctpansemoe [10), Foxit Reader (cBo6oano pacnpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBo6omuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe [10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBob6oxuo pacmpoctpansiemoe I10), Inkscape (cBoboaHo 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 almaparypa: 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., IepeHOCHAass HACTONbHAs TpuOyHa — 1 WIT., TocKa Oenas HAaCTeHHAss 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 nuTanus — 1 mwr., skpad — 1 mwr., HOyTOyK — 1 WT., (BO3MOXKHOCTH AOCTyNa K ceTu «MH-
TEpHET»), cToiika MoOmIbHAs — 1 mIT., CTYN IS CTYAEHTOB — 52 mIT., Kpeclio mpenoaasarens — 1 mir.,
CTOJN — 26 WIT., IEPEHOCHAsE HAcTOJIbHAs TpUOyHa — 1 IUT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 mrT., makaT B paMKe HAaCTCHHBIA — 5 IIT.

[TepeueHs MUIIEH3MOHHOTO TIporpaMMHoro ooecrieuenus: 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 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).

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
HacToybHas TpuOyHa — 1 1mT., makar — 4 mr.

[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 METAUIMYECKass MHOTOSIPYCHAS).

[lepeuens nuIEH3UMOHHOTO TporpammHoro obecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmntuBHpycHOe mporpammHoe obOecrieueHue Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), FoxitReader (cBo6oano pacmnpoctpansemoe I10),
SeaMonkey (cBoboano pacmpocrpansemoe [10), Chromium (cBobogHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6onno pacnpoctpansiemoe I10), doPDF (cBob6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBo6oH0 pacnpoctpansiemoe I10), Inkscape (cBo60o1HO pacmpocTpa-
naemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-LiteCodecPack (cBo6omHO pacripocTpaHsi-
emoe [10), FAR Manager(cBo6oiH0 pacnpoctpansiemoe 110).

30 nocaooynwvix mecm

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

[epekaTHast MynbTHMeIUiHAs ycTaHOBKa (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbimb npoBogHas Genius Laser; nmpoektop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBukKHas METaNINYECKas MHOTOSPYCHast).

[lepeuenp nuIEH3MOHHOTO mporpammHoro obtecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmntuBupycHOe mporpamMmHoe obecreuenne Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6oaHO pacmpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6oaHo pacmpoctpansiemoe I110), doPDF (cBoGomgHo pacmpoctpansiemoe 110),
GNU ImageManipulationProgram (cBo6oaH0 pacnpoctpansiemoe I10), Inkscape (cBoGoaHO pacnipocTpa-
usaemoe I10), XnView (cBobomno pacripoctpansemoe I10), K-LiteCodecPack (cBoboHO pacmpocTpansie-
Mmoe [10), FAR Manager(cBoboaHo pacnpoctpansiemoe [10).

16 nocadounvix mecm

OcnamienHocTh: CTOJN KOMITBIOTEPHBIM — 6 IIT., Kpecao mpenoaasarens — 17 mT., MOHOOIOK
LenovoM93ZIntelQ87 - 16 mit. (BO3MOXKHOCTh A0CTymna K cetu «MHTepHET»), J0CKa HACTeHHas Oeas
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 (cBoboano pacmpoctpansiemoe 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 (cBoGomuo pacnpoctpansiemoe I10),



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

8.2. IlomeleHue AJ1si CAMOCTOATEIbHOMH PadoThI

1. OcHameHHOCTh TIOMEIICHHS ISl CaMOCTOSITeNIbHON paboThl: 13 mocamounsix MecT. Ctynm —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmT., mkadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 wt., APM yuebnoe 1K (Monutop + cucremuslii 610k) — 14 mr. Jloctyn k cetu «MHTepHET», B dIIEK-
TPOHHYIO HH(POPMAIIMOHHO-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 pacnpoctpansemoe 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 pacnpoctpansemoe I110).

2. OCHAIIEHHOCTh MTOMEIICHUS TSI CAMOCTOSITeNIbHOM paboThl: 17 mocamounsix mMect. Jlocka mis
mUuchbMa Mapkepom — 1 1mT., paboune Mecta cTyaeHToB, obopynoBanubie [1K ¢ noctynom B ceth YHUBEp-
cutera — 17 wr., MyapTuMeauiiHbIN poekTop — 1 mt., APM npenonaBatesns uist paboThl ¢ MyJIbTUMEINA
— 1 wr. (cucTeMHBIi OJIOK, MOHUTOPHI — 2 MWT.), cToa — 18 mT., ctyn — 18 wt. Joctyn k cetu «HTep-
HET», B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeIbHYIO Cpey Y HUBEPCUTETA.

[Tepedenpb JMIIEH3MOHHOrO MporpaMMHOro obecmeuenus: 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 (cBoboaHO0 pactipoctpansemoe I[10), XnView (cBoboaHo pacnpocTpansemoe 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., masibpHast cranius - 2 T., Ipeib - 5 mT., 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 - | mT., mojicTaBKa Ha KOJIECUKax - 1 1miT., mkad - 5 mr., Kpecio - 2 mr., JectHuma 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 (cBo6oaHo pacmpoctpansemoe 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 TEXHOJOTHIA U CPEACTB OO YUCHHS:

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 mrT., 6aJIIOH CO CKATBIM T'a30M - | MIT., mIypymnoBepT - | mirT.

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



Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpoctpansemoe I10),
SeaMonkey (cBoboano pacnpocrpansiemoe [10), Chromium (cBoGomno pacnpocrpansiemoe I10), Java
Runtime Environment (cBo6oano pacmnpoctpansemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oxto 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 OOYUCHUS:

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 - | mT., Apens - 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 (cBo6oaHo pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBoboano pacnpocrpansemoe 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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