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Padouasi nporpaMMa TUCHMIUIMHBI «MeToIbl MaTeMaTHYECKON (HU3UKNY» pa3paboTaHa:

—B cootBeTcTBUU ¢ TpeOoBanusiMu OI'OC BO — marucrparypa mo HampaBiICHHIO IMOATOTOBKH
«21.04.01 HedrerazoBoe aeno», yrBep:KIeHHOT0 npukazom MunoopHayku Poccun Ne 97 ot 09.02.2018;

—Ha OCHOBaHMWM y4eOHOTO IUIaHa 1Mo HampariaeHUto nmoarotoBku «21.04.01 HedrerazoBoe aenoy,

HanpaBiIeHHOCTh (poduib) «bypeHne ropu30HTaNbHBIX CKBAKHUH.

CocraBurerns: K.¢h.-m.1. 0oy. Mancyposa C.E.

PaGouasi mporpamMmma paccMoTpeHa U 0100peHa Ha 3acenaHuu Kadeapbl BHICIICH MaTEeMAaTHKU

ot 27.01.2022 r., mpoTokon Ne6.

3aBe 1 Kadeapon
BeAyrompuii xag HpK.%.H., JTOII. I.T.H., ipo¢ T'ocnomapuxos A.I1.

PaGouas nmporpamma corjiacoBaHa:

Havanpauk ynpasnenus: yueGHo-
METOAUYECKOT0 00ECIICUEHUS K.T.H. HBanosa I1.B.
00pa30BaTeNLHOTO MpoIiecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

JucrunnmHa «MeToIbl MaTeMaTHYeCKON (PU3UKI» COMEPIKHUT CIEIUaIbHbIE Pa3eibl BHICIIEH Ma-
TEMATUKH, OHA 06CCH6‘-II/IBaCT HOI[FOTOBKy MaFI/ICTpaHTOB K yCHeI_HHOMy OCBOCHHIO CMCKHBIX JUCIUIIIINH
PO eCCUOHATBHOTO IHKJIA.

I_[e.m, U3YyYCHUA TUCHHUIIIINHBI «MeToabl MAaTEMATHYECKOH (1)1/13I/IKI/I»:

- IOAr0TOBKA BBITYCKHHKA, BJIAACIOMICTO KIIACCUYCCKUMHU U COBPCMCHHBIMU MAaTCMAaTUUCCKUMU
MECTOAaMU PCIICHUA 3aaa4;

- o0y4yeHMEe HaBbIKaM IIOCTPOCHUS U IPUMEHEHUSI MaTeMaTUYECKUX MoJIesIel B TPO(ecCHOHAIBHOM
IIPaKTHUKE;

- U3y4YeHHE METOJO0B MaTeMaTHUECKOW 00pabOTKU Pe3yIbTaTOB MPO(ECCHOHATLHON AEATEIbHOCTH.

OCHOBHBIMM 321aYaMHU IUCHUILIMHBI «MeToabl MaTeMAaTH4YeCKOH (PU3UKN» SABJIAOTCH:
- M3y4YeHHE METOJ0B MAaTEeMaTHYECKOTO aHaIM3a U 00paOOTKH JTaHHBIX;
- OBJIaJICHUE METOJaMHU IMPOTHO3UPOBAHUS PE3YIbTATOB PeaTU3allii IPOEKTOB;

- mpuoOpeTeHne JOMOJHUTENIBHBIX MAaTEMAaTHUECKUX 3HAHUHM, CIIOCOOCTBYIOIIUX YCIEIIHOMY OC-
BOCHHUIO PA3JIMUHBIX KYPCOB MPO(PECCHOHATBLHOTO IUKJIA U CMEXKHBIX TUCUHUILINH;

- (hopMHpOBaHHE JOCTATOUHO BHICOKOM MaTeMaTHUYECKON KYJIbTYpHI;

- HpI/IO6p€T€HI/IC HAaBBIKOB PCIICHUA TCXHUYCCKUX 3a/1a4, HCO6XOIII/IMI)IX JJI1 UTHHOBAIIMOHHOI'O pas3-
BUTHUS COBPEMCHHOI'O O6H_[CCTB8. u o0ecreueHus HAaY4YHOTI'O U TEXHUYCCKOI'O IIporpecca.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumnnuna «MeToabl MaTeMaTH4ecKol (PU3UKU» BXOIUT B COCTaB o0s3areabHON yactu broka 1
«lucuutumHbl (MOIYINN)» OCHOBHOHM MpOogeCCHOHATBHON 00pa3oBaTeNbHON MPOTpaMMbl MO Harpaslie-
Huto noarotroBku «21.04.01 HedrerazoBoe aeno», HanmpaBieHHOCTh (poduis) «bypenne ropu3oHTalb-
HBIX CKBaKMH» U U3y4daercs B 1 cemecTpe.

Jucuumnuza «MeToasl MaTeMaTH4ecKor (DU3UKNY SBISETCS OCHOBOIOJNAraomIel A W3YYeHUS
JUCHUIUIMH «MareMatndeckoe MOJEeNUpoBaHHE B 3ajJayax HedTerazoBoi oTpacin», «OOmas teopus
JUHAMUYECKHUX CUCTEM).

OcCOOEHHOCThIO JTUCUUIUIMHBI SIBISIETCS YIIIYyOJIEHHOE W3y4YeHHE pa3jdu4HbIX, B TOM 4YHCIIE
YHCJIEHHBIX, METOJIOB PEIIEHUS 331a4 MaTeMaTuYeckoi (PU3MKH B MIPUIIOKEHUHU K 3a]auaM HedTerazoBoit
OTpaciiy.

3. IIIAHUPYEMBIE PE3YJIbTATbHI OBYYEHMUS IO JUCIHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJBHOM
IHPOI'PAMMBI

[Tpouecc wu3yueHus AMCUMILIMHBL «MeTonbl MaTeMaTHdecko (U3MKKW» HampaBlieH Ha
(dbopMHUpOBaHUE CIIEAYIOIINX KOMITETEHIIUH:

@dopmMupyeMble KOMIIETCHIMU

KO}I N HAMMCHOBAHME UHIMKATOpa

Conepxanne Kommnere- Kox AOCTHKEHUS] KOMIIETeHIIUH

M KOMIIeTeHIIUH
Crnoco0eH HaxoIuTh U Te- OIIK-4.1. JIeMOHCTpHpPYET YMEHHE CAMOCTOSTEIBHO HC-
pepabateiBaTh  MH(pOpMAa- KaTh, aHAJU3UPOBATh U OTOMpATh HEOOXOAUMYIO MH(OP-
uuo, Tpedyemyro IS OITK-4 MaIMI0, OpPraHU30BbIBaTh, MPe0oOPa30BBIBATh, COXPAHATH
NPUHATHUS pelIeHuil B Ha- U TiepesiaBaTh ee
YYHBIX UCCIICJIOBAHUSX U B OIIK-4.2. AHanu3upyeT BHYTPEHHIOI JIOTUKY HAy4YHOTO

HpaKTquCKOﬁ TCXHHUYC- 3HaHUA




®opMupyeMble KOMIIETEHIHU

KO}I H HAMMCHOBAHME UHIMKATOpa

Conepixanue KommereH- Koz AOCTHIKEHHS] KOMIIETEHIIHI

107011 KOMIIETeHIIHU U
CKOM OIIK-4.3. AHanu3upyeT KOMIUIEKC COBPEMEHHBIX IMpO-
NEeSATEIbHOCTH OJileM YenoBeKa, HAayKH M TEXHUKHU, OOIIECTBA U KYIbTYPBI

OIIK-4.4. OGOCHOBBIBAET CBOIO MHUPOBO33PECHUECKYIO H
COLIMAIbHYIO TO3UIMI0O W TPUMEHSET NPUOOPETCHHBIC
3HaHUA B 00JIACTSIX, HE CBSI3aHHBIX C MPOQECCUOHAIBHON
JeSATEIbHOCTHIO

OIIK-4.5. Onpenensier OCHOBHbIEC HAITPaBJICHUS Pa3BUTHUS
WHHOBAIIMOHHBIX TEXHOJIOTUH B HE(PTEra3oBOM OTpaciu
OIIK-4.6. OreHHuBaeT MHHOBAIIMOHHEIE pHUCKHU
OIIK-4.7. Bnaneer HaBbIKaMU pa3pabOOTKHW WHHOBAIIMOH-
HBIX MOJIXO0JIOB B KOHKPETHBIX TEXHOJIOTHSX C MOMOUIBIO
APM

OIIK-4.8. OOpabarbiBaeT  pe3yNbTaTh Hay4HO-
HCCIIE/IOBATENILCKOM, TMPAKTUYECKON TEXHUYECKOW Jesi-
TENBHOCTH, UCIOIb3YsI UMEoIIeecs 000pyI0BaHe, MPU-
OOpBI U MaTepUaJIbl

4. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHBbI
4.1. O0beM IUCUMILIMHBI U BUABI Y4e0HOIl padoThI
OO0mmast TpyJI0eMKOCTh JTUCIUIUTHHBI «MeToabl MaTeMaTH4eCKoW (PU3UKHU» COCTABISET 3 3a4eTHBIC
eanaunbl, 108 ak. yacos.

AK. 4acsl 1o
Buj y4eoHoii padoThI Bf{e:cooik' CEME(;-TpaM
AyIHMTOpHBIE 3aHATHS (BCEro) 51 51
Jlexkunn 17 17
[TpakTuueckue 3anstus (I13) 34 34
CamocrosiTesibHas padora (Bcero) 21 21
[ToAroToBKa K MPaKTUICCKUM 3aHATHSIM 6 6
Pacuerno-rpaduueckoe 3amanue (PI'3) 9 9
WMuauBuayaibHBIC IOMAIITHAC 33 JaHuUs 6 6
Bun npomexyTouHoii arrectanuu — 3k3ameH (9) 9 (36) 9 (36)
OO0mast TPyA0eMKOCTh THCHHUIIIHHBI
aK.gyac 108 108
3ay. efl. 3 3




4.2. Conep:xaHue TUCHHUILINHBI
VY4eOHBIM IJIAHOM MPETYCMOTPEHBI: JICKIIUH, TPAKTHYECKUE 3aHATUS K CAMOCTOSATENbHAS padoTa.

4.2.1. Pa3geinl AMCHUILIMHLI M BUABI 3AHATHI

Bujanbl 3anaTuit
Ne B Camocros-
HaumeHoBaHHe pa3gejioB ¢e10 aK. HpakTuye-
n/n P 1acos Jlexkuuu CKHe 3aHs- TeabHa
THS pabora cTy-
JACHTA
1. Beenenue 7 2 4 2
2. Paznen 1. OcHoBbl MaTeMaTHueCcKON (HU3UKU 15 5 8 2
3 Paznien 2. YpaBHeHHs THIIEpOOINYECKOTO THIIA. 24 8 12 4
' BonHoBoe ypaBHeHHE
3 Paznen 3. YpaBHenus napaboam4yeckoro Tura. 16 5 6 8
' YpaBHEHUS TEIUIONPOBOAHOCTH U HUDy3un
Pa3znen 4. YpaBHeHUS 3JITMITUYECKOTO TUIIA.
4. 10 2 4 5
VYpaBnenue Jlamtaca
Hroro: 72 17 34 21
4.2.2. Conep:kanue pa3aejioB JUCIHILIMHBI
Pasneant Tpyno-
Ne HCLUIT CoaeprxaHue JIeKIIHOHHBIX 3aHATHH EMIOETE
wm | M aep 1 B aK.
JIMHBI uacax
Baenenue Llenn n 3anaun xKypcea. CBs3b ¢ ApYTUMH JUcHUIIMHEaMHA. Opranusa- 2
WS U3yYEHUS JUCUUIIIUHBL.
1. | Pasnen 1 OcHOBHbIE OHATHS MaTeMaTu4eckoil pusuku. Jinneitnsie udpde- 5
' pEeHIUaAIbHbIE YPAaBHEHUSI C YACTHBIMU NTPOU3BOIHBIMU IIEPBOTO MOPSIA-
Ka. YpaBHEHHUE IlepeHoca. Y paBHeHUs MakcBea.
Jluneiinsle nuddepeHmanbHble YpaBHEHUS ¢ YACTHBIMH IPOU3BOJ-
HBIMH BTOPOT'O NIOPAIKA. 3aMEHa HE3aBUCUMBIX IIEPEMEHHBIX, XapaKTe-
PUCTHKHU, KAHOHUYECKUHN BUJL.
Knaccudukanus kBa3sumuHEeHHbIX AU PEpeHIINATbHBIX YPAaBHEHUN C
YaCTHBIMU MPOU3BOJHBIMU BTOPOTO MOPSIIKA OTHOCUTEIBHO UCKOMOM
(GYHKIIMH IBYX HE3aBHCHUMBIX TE€PEMEHHBIX.
2. | Pasnen 2 BonHoBble ypaBHeHUs. 3a/1aua o0 KosiebaHUAX CTpyHbl. BeiBoa ypas- 8
HEeHUs KoyiebaHui cTpyHbl. Buapl rpannynbix ycnoBuid. HauanbsHbie yc-
noBus. [lonsatue kpaesou 3agauu.
beckoneunas crpyna. ®opmyna [lanambepa. Pacnipoctpanenue BoiH
OTKJIOHEHUS U BOJIH MMITYJIbCA.
OrpannuenHas crpyHa. Meron @ypee. Crosiune BonHsl. [Iporons-
HbIE KoJIeOaHus cTepKHS. Y paBHeHUe Koinebanuii memOpansl. [Ipume-
PHI.
3. | Pasnen 3 YpaBHeHHs TEIIONPOBOAHOCTH U MU Py3un. BeiBo1 ofHOMEPHOTO 2

YpaBHEHUs TEIUIONPOBOAHOCTU. HayallbHbIE U TPAaHUYHBIEC YCIIOBHUS.
Buibl TpaHUYHBIX YCIIOBHM JUUIsl yPABHEHMS TETUIONPOBOIHOCTH.
TenaonpoBoIHOCTh B CTEPKHE NP HATWYHH TEMJIO0OMEHa yepes




Pa3nenl Tpyno-
Ne . eMKOCTh
AMCILMII- Coaepxanue JIEKIIUOHHBIX 3aHATHI
n/n B aK.
JINHBI wacax
OOKOBYIO TOBEPXHOCTh. TeIIONPOBOIHOCTE B OECKOHEYHOM CTEpIKHE.
Meton @ypbe mst 6eckoneuHoro crepxkus. Materpan [lyaccona, Qyn-
JTAMEHTAJILHOE PEUICHNE YPABHEHUS TEIJIONPOBOIHOCTH U €ro (pusmnye-
ckuit cMbici. [Tpumepsr.
TermonpoBOAHOCTh B KOHEYHOM cTepxkHe. [IpuBenenue Kk oaHo-
POAHBIM TPaHUYHBIM ycioBusM. Meton @ypre. [Ipumepsl. YpaBHeHue
mudy3un, TpaHIYHBIC YCIIOBUS, 3aBUCAIINE OT BpeMeHu. [IpumMepsl.
4. | Paznen 4 VpaBuenue Jlannaca. 3agaya Jupuxie s npsmoyroiabHuka. Me- 2
To1 Dyphbe.
Omneparop Jlannaca B noJisipHOM cucTeMe KoopauHar. 3anaya Ju-
puXxJie 1 Kpyra.
Meton ¢yukuuu ['puna ans 3agaun {upuxiie Ha MIOCKOCTH U B
IIPOCTPAHCTBE.
Hroro: 17
4.2.3. IlpakTryeckue 3aHSITHS
Ne . TpynoemkocTh
Paznen TemaTnka NpaKTHYECKUX 3aHATHI
n/n B aK. yacax
BBeneunue BBenenue 4
1. Paznen 1. OCHOBBI MAaTEMATHYECKON PU3NKH 8
2. Paznen 2. VYpaBHenus runepOoandeckoro Tumna. BoiHoBoe ypaBHeHue 12
VYpaBHeHUsI apaboIMUEcKOro THIA.
3. Paznen 3. 6
VYpaBHEeHUs TEMIONPOBOJHOCTU U U Py3un
4. Paznen 4. YpaBHEHHU dIUIMNTUYECKOr0 TUIA. Y paBHeHue Jlamnaca 4
Hroro: 34

4.2.4. JlaGopaTopHblie padoThI
JIaGopaTopHble pabOThl HE MPETYCMOTPEHBI.

4.2.5. Kypco

BbIe Pad0THhI (IIPOEKTHI)

KypcoBbie paboThl (IpOEKTHI) HE TPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xone o0yueHuss npuMeHsI0TCS:

Jlekuum, KOTOpBIC SBISIFOTCS OJTHUM M3 BOKHEHIIMX BUIOB YYCOHBIX 3aHSATHHA U COCTABIISIIOT OCHOBY
TEOPETHUYECKOM MOJTOTOBKH 00YUJarOIIXCS.

[lenm MEeKIMOHHBIX 3aHATUH:
-laTh CUCTEMATHU3MPOBAHHBIC HAYYHBIC 3HAHHS IO JUCIMIUIMHE, aKIEHTUPOBaTh BHUMAaHUE Ha Haumbolee
CJIOHBIX BOMPOCAX JUCIUILTUHBI,
-CTUMYIIMPOBATh aKTHBHYIO MMO3HABATENBHYIO AEATENHFHOCTh OOYYarOIIUXCs, COCOOCTBOBATH (hOPMUPOBA-
HUIO UX TBOPYECKOTO MBIIIIEHUSI.

IIpakTnyeckue 3auaTus. Llenm npakTMUeCKUX 3aHATUN:
-COBEPIICHCTBOBATH YMEHMS U HABBIKM PEIICHUS MPAKTHYECKUX 3a1a4.




I'maBHBIM COJIEp)KaHMEM 3TOTO BUA YUEOHBIX 3aHATHH SBISETCS paboTa KaXKJA0ro 0OydYaromerocs mo
OBJIaZICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU MIPO(ECCHOHATIBHON IESITEeIbHOCTH.

Koncyabranuu (TexyIias KOHCYJIbTalMsl, HAaKaHyHE SK3aMeHa) SIBJSIETCS OJJHOM 13 (hOpM PYKOBOJICTBA
y4eOHO paboToil 00yJaromuXcsl U OKa3aHHs UM ITOMOLIM B CAMOCTOSITEIbHOM M3YYEHUH MaTepualla JUCLU-
TUIMHBI, B IMKBUAAIMN UMEIOIINXCS IPOOETIOB B 3HAHMSX, 3aJJ0JDKEHHOCTEH 10 TeKYIIUM 3aHSATUSM, B ITOJT0-
TOBKE MUCbMEHHBIX PadOT (MPOEKTOB).

Tekyme KOHCYJIBTAIMK MPOBOJIATCS MPEIoaBaTeeM, BEAYIHM 3aHATH B y4eOHOH rpyrme, Hayd-
HBIM PYKOBOJMTENIEM M HOCST KaK UHUBUAYaIbHBIN, TAK U IPYIIIOBOM XapakTep.

CamocrosiTesibHasi padoTa 00y4alOIMXCsl HANIPABJICHA HA YIITyOJIeHHe W 3aKperuieHue 3HaHUM, 1Mo-
JY4EHHBIX Ha JIEKLMAX U APYTUX 3aHATUSX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIILHOTO aKTUBHOTO ITpUoOpeTe-
HUSI HOBBIX, JIOTIOJTHUTEIbHBIX 3HAHUM, TOATOTOBKY K IPEICTOAIINM Y4EOHBIM 3aHSATUSM U IPOMEKYTOYHO-
MY KOHTPOJIIO.

6. OHEHOYHBIE CPEACTBA JJIsI TEKYIIEIO KOHTPOJIsSI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALHUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. Oyenounvie cpedocmea 013 camocmoamenbHoll padomsl u MeKyulez0 KOHmpoJsa ycnesae-
Mocmu

Pazoen 1. Ocnoevl mamemamuueckou puszuxu

1. luddepennmanbHoe ypaBHEHHE C YACTHBIMU IIPOU3BOIHBIMH.

2. O0miee pemenue. HayanbHble ¥ TpaHUYHBIC YCIOBUSI.

3. YpaBHeHHE TIepeHoca, MOJISITUPYIOLIETO MPOLECC EPEHOCa BEIIECTBA.

4. Jluneitnoe nu¢depeHuantbHoe ypaBHEHHE C YaCTHBIMH MPOM3BOJHBIMU IIEPBOTO IOPSIKA,
ob1ee perreHre. XapakTepUCTHYECKasi CUCTEMa IS TOITYYSHHs OOILETo PeIeHHs.

5. Kimaccudukanus u npuBeieHue K KAHOHMYECKOMY BUAY IU(p(depeHIInaIbHBIX YpaBHEHHUH BTO-
POro Mopsi/iKa C YaCTHBIMH POHU3BOAHBIMHU.

Pazoen 2. Ypaenenus cunepoonuueckozo muna. Bonnoesoe ypagnenue

1. BonnoBoe ypaBHeHue. HauanbHble U TpaHUYHBIE YCIOBUS.

2. Meton Jlamambepa perrenus 3amaun Koy 1j1si BOJTHOBOTO ypaBHEHUS.

3. Meron pa3nenenus nepeMeHHbIX, MeTo]] Dyphe JUIsl pellieHHs ypaBHEHUs KoleOaHHi CTPYHBI.

4. 3anayva llItypma-JInysuiins. CoOcTBeHHBIE (QYHKLINMHU, COOCTBEHHBbIE 3HaUeHUsI 3a1aun LlTypma-
JInyBwis. CrienualibHble GYHKINU.

5. HeogHOpO/IHOE BOTHOBOE ypaBHEHUE M BOJIHOBOE YPAaBHEHUE C HEOJHOPOJHBIMHU IPaHUYHBIMU
YCIIOBUSIMH.

Pa3zoen 3. Ypaenenusa napabonuueckozo muna. Ypasnenus menionpoeoonocmu u ougpysuu

1. YpaBuenus nuddysun u TEMIOMPOBOIHOCTH.

2. Kimaccudukarnmst kpaeBbIX 3a1a4. KpaeBbie 3a1aun iepBoro, BTOPOro poja, CMEIIaHHask KpaeBast
3ajava.

3. 3amaua Komm, Mozmenupyromas pacipocTpaHeHHe TeIula B OeCKOHeYHOM cTepxkHe. MHTerpan
ITyaccona, pyHaaMeHTaIbHOE pelleHne YpaBHEHHS TEeIIONPOBOJHOCTH.

4. Meton ®ypbe, METOJ pa3AeieHUs] IEPEMEHHBIX /IS pEeUIeHUs] OAHOMEPHOM 3aJauu O pacrpo-
CTPaHEHHUU TEIlIa B CTEHKE (MJIM TOHKOM CTEP)KHE).

5. MeTo/ KaOHEUHBIX Pa3HOCTEH JUIs pelIeHus 3a/1a4 TEeIJIONPOBOIHOCTU U AUPPY3HH.

Paszoen 4. Ypaenenusn snnrunmuueckozo muna. Ypaguenue Jlannaca

1. BeiBog u pemienue ypaBHeHus Jlannaca. HploTOHOBCKUI MOTEHIMAIL.
2. CoOcTBeHHbIe (hyHKIIMH, COOCTBEHHBIE 3HaUeHMs oneparopa Jlamaca.
3. 3amava /lupuxie, 3amada Helimana.

4. MeTtos KOHEUHBIX pa3HOCTeH 1isl pelieHus 3aaaun upuxie.
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6.2. OueHo4YHbIe CPeACTBA /15 MPOBeIeHNs MPOMEKYTOUHOI aTTecTanuu (3K3aMeHa)
6.2.1. [IpuMepHBbIii NepevyeHb BONMPOCOB K IK3aMEHY

Omnpenenenne qudhepeHIHaTFHOTO YPAaBHEHUS ¢ YACTHBIMH ITPOU3BOIHBIMH.

[Topsinok ypaBHEHMSI C YACTHBIMU IPOU3BOAHBIMHU.

O61uee pemienne. HayanbHble ¥ rpaHUYHbIE YCIOBHUSL.

BbIBOJ ypaBHEHMS IEPEHOCA, MOJIETUPYIOIIETO MPOLECC EPEHOCA BEIIECTBA.

Juddepennmanbaple ypaBHEHHS ¢ YaCTHBIMH ITPOU3BOAHBIME MIEPBOTO MOPSIKA.

Jluneiinoe nudepeHnranbHoe ypaBHEHUE C YaCTHBIMU MTPOU3BOIHBIMH, O0IIIee perieHne. XapakTe-
pUCTHUECKasl CUCTEMA JUIsl TOTYUEHHsI OOLLEro peleHusl.

3anavya Kowm a1 TMHEMHOro ypaBHEHUSI ¢ YaCTHBIMHM IPOM3BOAHBIMU IEpBOro nopsaaka. I[Ipumep
pemienus 3agaun Ko 11 ypaBHEHMsI epeHoca.

[IpuBeneHre K KaHOHHYECKOMY BHIY AU depeHnanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA C YaCTHBI-
MU [TPOU3BOJHBIMH.

Knaccudukanus mMHEWHBIX ypaBHEHUN C YaCTHBIMU IPOU3BOIHBIMU BTOPOTO MOpsiiKa (ypaBHEHUS
AJUTUIITUYECKOT0, TUIIEPOOIMYECKOT0 U MapaboInyecKoro TUIIA).

BriBon ypaBHeHUs KojeOaHUM CTPYHBI.

[lepBast u BTOpast KpaeBbl€ 3a1a4u J1JIs1 BOJIHOBOT'O YpaBHEHUs. BUIbl 1 TpaHUYHBIX YCIOBUI.

Merton JJanam6Gepa perenus 3aaaun Ko s BoaHoBoro ypaBuenus. @opmyna JlanmamoOepa.
Ouznyeckas uHTepnperanus hopmynsl Janambepa. [Ipsmas u obpaTHas BonHa.

KpaeBas 3amaua, Mmozxenupyromas kojeOaHUs MOTyOECKOHEYHON CTPYHBI. perieHue 3anaun Komm
JUISL T0JTyOECKOHEUHON CTPYHBI KaK pelieHue i OECKOHEUHOU CTPYHBI ITPH MOJIOKUTENbHBIX X .
dwusnyueckas UHTEPIpETaNys BIUSHAS TPAHUIBI IPU pemeHny 3anaun Komm mis mory0eckoHeYHOH
CTPYHBL.

Merton pa3neneHus nepeMeHHbIX, MeTo]l Dypbe Ui pelieHuss ypaBHEHUS KojieOaHuil cTpyHbl. Bbl-
BOJ (hOpMYIIBI AJISL PELICHUSI.

3amaua IlItypma-JIluyBminsa. CobctBeHHble (GYyHKIMHM, cOOCTBeHHble 3HadeHHs 3amaud Llltypma-
JInyBumns. CennanbHbie QyHKITUH.

Ouznyeckas uHTepnperanus pemieHus B ¢popme Dypoe. CTosiuas BoHA. OCHOBHOW TOH, 00EpTOH
CTPYHBL.

HeonHoponHOE BOJTHOBOE ypaBHEHHUE.

BonHoBOE ypaBHEHHE ¢ HEOJHOPOJAHBIMU I'PAHUYHBIMU YCIOBUSAMH.

CpaBnaenue metonoB [amambepa nu @ypbe 1 CTPYHBI KOHEUHBIX pa3MepoB. Jloka3zaTenbCTBO paB-
HOCHUJILHOCTH METOJIOB.

BriBon ypaBHeHust auddy3un.

BoiBos1 ypaBHEHHUSI TEIIONPOBOAHOCTH.

Knaccugukanus kpaeBbix 3a1au. KpaeBble 3a/1aun epBoro, BTOpOro poja, CMEIaHHas KpaeBas 3a-
Jaya.

3anaua Komm, Mozenupytomias pacupocTpaHeHue Temia B 0eckoHedyHoM crepxHe. MuTterpan [yac-
COHa, (pyH/1aMeHTaJIbHOE pelIeHNe YPaBHEHUS TEIUIONPOBOJHOCTH.

Meton @ypbe, METOA pa3lieleHUs IEPEMEHHBIX IS PELIEHUST OJHOMEPHOH 3a7adu O pacipocTpa-
HEHUM TeIjIa B CTEHKE (WJIK TOHKOM CTEpPKHE).

Pemenue 3aaun o pacnpesieleHud TeMIEpaTyphl B JIBYX MOJYOECKOHEUHBIX CTEP)KHSIX, COSAUHEH-
HbIX Topuamu. Oynkuus Jlamnaca.

Merton pa3zaeneHus: NepeMEHHbIX IS PENIEHUs NMEPBOM KpaeBOM 3ajauv, MOAEIUPYIOIIEH MPOLECC
pacnpocTpaHeHHs TerJia B ractTuHe. duznyeckas HHTEpIpeTalys pelieHusl.

BeiBog ypaBHenus Jlamtaca. Pemenue ypaBHenus Jlamnaca. HproTOHOBCKMI OTEHIMAIL.
CoOcTtBennbie (yHKIMH, COOCTBEHHBIE 3HadeHHUs1 omeparopa Jlammaca. 3amava [upuxie, 3amaua
Helimana.

CetkH, y31bl CETKH, CETOUHbIE (DYHKIINU.



. PasnoctHoe oTtHOmIeHue. [IpaBas, jgeBas U HeHTpalbHAas Pa3HOCTHBIE MPOM3BOAHbBIE [IEPBOTO MOPS -
ka. [lorpemrHocTs anmpokcuMaluy IPOU3BOAHBIX.

. Pa3HocTHas anmpokcumanusi BTOPHIX Mpou3BOAHBIX. [lorpemHocts ampokcumanuu. [Ipumenenue
METO/Ia CETOK IS alllIPOKCUMALIUHU 3aa4u Jlupuxiie B IpsIMOYTOJIbHUKE.

6.2.2. IIpuMepHbIe TeCTOBbIE 3aaHUA K IK3aMeHY

Bapuant 1
Ne Bomnpocsl BapuanTbl oTBeTOB
VKa3aTh HA3BAHHE YPABHCHHS 1. OaHopoaHOE ypaBHEHHUE TEIIONPOBOIHOCTH
pey pey 2. YpaBHeHHE CBOOOTHBIX KOJIEOAHHI CTPYHBI
— = 2 — 3. HeogHoponHOE ypaBHEHHE TEIIONPOBOAHOCTH
ot OX 4. YpaBHEHHE BBIHYXJICHHBIX KOJICOAHUI CTPYHBI
0%
PABHERIE 1. B2—4AC >0. 2. B-4AC>0.
Au,, +Bu, +Cu, +F(X,y,u,u,,u,) 3
3. B°-4AC<0. 4. B-4AC=0.
ABJIAETCS JUITMITHUECKUM, €CIIU
1. u(0,t)=0, u,(l,t)=0
Ykazarh ycioBus, 3ajaiomme xe€- | 2 y(0,t)=0, u(l,t)=0
CTKO€ 3aKperieHne KOHIIOB CTPYHBI
4. u,(0,t)=0, u,(l,t)=0
1. u(0,t) =0, u;(l,t)=0.
2. u(0,t) =0, u(l,t)=0

Yka3aTp ycioBus, YKa3bIBaloOIIKE,
41O 00a KOHIIA CTEPXKHS JUTMHOU

hu(0,t) — ku’ (0,t) =0,

| TemmousonupoBaHsL. 3. hu(l,t) —ku,(l,t) =0

4.u,(0,t)=0, u,(l,t)=0
Cob6crBeHHBIMH 3HaueHMsMH 3amgaun | 1. X"(X) +AX(x)=0, X(0)=X(l)=1
[Itypma-JInyBusis Ha3BIBAIOTCA | 9 X '(x) +AX (x)=0, X(0)=X(1)=1.
3HaueHMs TapamMeTpa A, TPU KOTO- .
PBIX UMEET HEHYJIEBbIE PELIECHUS 3a- 3. X' () +AX(x)=0, X(0)=X(l)=0.
naga 4. X"(x)+AX(X) =0, X (0)=X(I)=0.
Vka3ars obumiee pemenue 1Y 1. Ccosix 2. C,cosAx+C,sin Ax

X"(x)+ 22X (x) =0. 3. CsinAx 4. Ce™ +Ce™
Vkazare obuiee pemenue Y 1. ce™ 2. Ce® 3. Ce*+Ce?
T'(t)+4T(1) =0. 4. C,cos2t+C,sin 2t




Ne Bonpocsl BapuaHThl 0TBETOB
VYkazarh (QyHKIHIO, 3aJaI0IIYI0
HAaYaJIbHOE TOJIOKEHUE CTPYHBI, ,
1300pakeHHOM HA PUCYHKE 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. HauanbHbIE CKOPOCTH.
5 2 2. HayanbHble yCKOpEHUS.
9. | B dopmyxe fanambepa spissaro reM, 3. HauanbHbIe OTKIIOHEHUS.
YTO TOYKAM CTPYHBl B HadaJbHBIH
MOMEHT BPEMEHH 3a1aHbl 4. B . 1-3 HeT npaBUIIBHOTO OTBETA.
x+at
Lou(xt) = (X‘at); fix+at) 1 [F@
Pemennem kpaeBoit 3agauun . Xt
@:az@ 2. u(x,t)=Z(A1 cos mnat + B, sin ﬂatjsinn—nx
atZ aXZ ! n—1 I I I
10. mna )
u(0,t) =u(l,t) =0, o T2
On=uly , 3. u(x,t):ZCne(') sin ™%X
u(x,0) = f(x), u/(x,0) =F(x) — I
ABIsgeTCs QyHKIUSA o mny ny x
4. u(x,t) = Z Ae® +Be b |sih 2
n=1 a
Marematnueckas 3agada, Mozenu- | 1. 3amaueit {upuxie.
pyromasi mporiecc kKojebanuit cTpy- | 2. 3agaudeit Heiimana.
11 HbI, KOTJIa KOHLIBI CTPYHBI HE BIUSAIOT | 3. 3anayeit Komm.
Ha KoJeOaHus1, Ha3bIBACTCS 4. 3anaueit Itypma-JlnyBumis.
2 2 2 2 2
L DT, ), B
ot ox~ oy ox° oy
12. | Yka3are ypaBHeHue Jlamnaca , , , ,
3 6_u+8_u_¢(x) 4 ya_u+6_u_0
Coxt ooy’ CToxE oy?
sin( x + 3t) —sin( x — 3t)
Pemenuem 3agauu Kommu 1. 6
2 2
5_‘;: a_‘;, 2. 2[sin( x +3t) — sin( x — 3t) ]
13. o ox sin( x + 3t) + sin( x — 3t)
u(x,0) =0, u;{(x,0)=12cosx 3. 6
u(x,t) = . .
ApIAeTeA ynicia U(x,t) 4. 2[sin( x +3t) +sin( x —3t)]




Bonpocsl

BapuaHThl 0TBETOB

14.

Pemenuem 3agauun
ou o
a2 ox?
u(0,t) =u(2,t) =0,
u(x,0) = f(x), u;(x,0)=0

sBisieTcss GyHKIUsA U(X,t) =

[EEN

. > B,sin(nxt)sin n_;tx

5
[

B, sin( 2nnt)sin n—gx

A, cos(2nmt)sin n—gx

1M E0Ms 20

. NmX
A, cos(nnt)sin Riia
n=1 2

Dynxims 1. BosiHOBOTO ypaBHEHHS.
- 2. YpaBHEHHS TEILUIONPOBOAHOCTH.
15. | u(x.t)= Z(A, cos ™At B, sin nnatjsin X P POBOA
= | ' || 3. YpaBuenus Ilyaccona.
ABIICTCS PeLICHNEM 4. YpaBuenus Jlamaca.
YpaBHeHUE 1. 'unepOonuaecKum.
d%u _ g2 d%u 2. [TapaGonuueckum.
16. ot? Ox2 3. DIUIUITUYECKHUM.
SBJISCTCS 4. IlpaBribHOTrO OTBETA B MIl. 1 -3 HeT.
1. Koaddunmentom yaenbHOM TETIIOEMKOCTH.
Kosdppumuenr a B ypaBHenuu ten- | 2. KoadpuuneHnToM HHIyKTHBHOCTH.
17 JIOTIPOBOJTHOCTHU Ha3bIBaeTCA 3. KoaddunmenToM TEmIonpoBOAHOCTH.
4. Kosdpunmrenrom teMrepatyponpoBOAHOCTH.
3az[a;1a Bl’mza , 1. 3apaueii HItypma-JInyBuis.
ou N o°u N ou_ . oul _ 2. 3agaueii Kowm.
18. 2 2 2 - 3.3 i Heit
ox~ oy® oz onlg . 3agaueii Heiimana.
HA3EIBACTCS 4. 3anaueit {upuxie.
Ecim E — mopyns FOHra, a p — 9
TUIOTHOCTB CTEPXKHS, TO B YPABHCHHH | | o _ E 2 a= E
MPOJOTBHBIX KOJICOAHHM CTEPIKHS p p
19. 62u 2 82u E »( E
P P
KO3 (UIIMEHT a paBeH
Onpenenuty THN U epeHITnATb-
Pes Apdepertt 1. T'unepbonuyeckoe.
HOTO YpaBHEHUS C YaCTHBIMH MPOU3-
50. | BOMHBIME 2. ITapaGonuueckoe.
U . 2u 462u ; ou . 3. DNIunTUYecKoe.
o oxdy + oy + ya =Y+ | 4. IlpaBuisHOro OTBETA B TIII. 1 -3 HET.




Bapuanr 2

Ne Bonpocsl BapuaHThl 0TBETOB
VKa3aTh HA3BAHHE YPABHCHHS 1. OnHOpOIHOE YpaBHEHUE Tennonp(zBo;[Hocm
pry pry 2. YpaBHEeHHE CBOOOTHBIX KOJIEOaHHI CTPYHbI
L — = 2 — 3. HeomHoponHoe ypaBHEHHE TEIUIONPOBOAHOCTH
ot OX 4. YpaBHEHHE BBIHYXJICHHBIX KOJICOAHUI CTPYHBI
YpaBHenue
Au,, +Bu,, +Cu,, + 1. B2~ AC>0. 2. B*~4AC<0 .
2 +F(xyuu,u))=0 3. B>~ AC=0. 4. B>-4AC=0.
ABJIAETCS apadOINUYECKUM, €CIIH
1. u(0,t) =0, u,(l,t)=0
VYka3arb ycioBus, 3aJalolue me- 2.u(0,t)=0, u(l,t)=0
3. | peMelieHue KOHIIOB CTPYHBI IJIHU-
HOHM | 1Mo HeKOoTOpOMY 3aKOHY. 3.u(0,t) =y, (1), u(l,t)=wy,(t)
4.u,(0,t)=0, u,(l,t)=0
1. u(0,t)=0, u,(l,t)=0
Yka3aTh yCIIOBHSI, YKa3bIBAIOIIHUE, 2. u(0,t) =0, u(l,t)=0
YTO Ha KOHLAX CTEPXKHS JIUHOU , 3
41 MPOMCXOIUT TEIIOOOMEH C OK- 3 hu(0,t) —ku (0,t) =0,
py’KaroIei cpeaoi. hu(l,t) —ku (1,t)=0
4. B . 1-3 HeT npaBWIBHOTO OTBETA
VYka3aTb cOOCTBEHHbIE 3HAUEHUS 3a- Y n)’
1. 1. A=|— 2. h=|—
naun lrypma-JInyBuiis 21 |
5. X"(X) +AX(x) =0, 2 2
nm T
X(0)=X()=0. 3. KZ(I—) 4. }L:(Tj
Vkazare obmiee pemenue 1Y 1. CcosAx 2. C,cosAx+C,sin Ax
o Y7(y) =2 (y) =0. 3. Csin Ax 4. CeM™ +Ce™
1. C,cos9x+ C, sin 9x
Vkazarh o6miee pemenne Y 2. C, cos3x+C, sin 3x
/. X"(x)+9X (x) = 0. 3. Ce™ +Ce ™
4. Ce™+Ce™
VYkazaTh (QYHKIHIO, 3a[a0LIYyI0
HavalbHOE TIOJIOKEHHUE CTPYHBHI, 3
n300pa’keHHON Ha PUCYHKE 1. u(x,0)=01x
2. u(x,00=1-01| x-10|
8 3. u(X,O):1—0,1| 20—X|
4. u(x,0)=01/10—x |




Bomnpocsl

BapuaHThI 0TBETOB

—TtF(z)dz

x—at

Cnaraemoe B dop-

1. HavasibHbIE CKOPOCTH.
2. HavayibHbIE yCKOPEHUS.

9. myie [lanamGepa BbI3BaHO TeM, HTO | 3. HauanbHbIC OTKIOHCHHSL.
TOHkaM CIpyHBl B HA9aJIBHBIM MO- | 4 By 1.3 ger MPaBWJIHLHOTO OTBETA.
MEHT BPEMEHHU 3aJ1aHbl
x+at
1 u(xt) = f(x— at)erf(x+at) IF(z)dz
PenrenneM kpaesoii 3a1aun i
@Jr du 0 2. u(x,t) = Z:(A1 cos—+ B, sin nr:atjsm nTnx
ox*  ay* )
10 mna
u(0,y)=u(a,y)=0, t
( y) ( y) 3 U(Xt) Zce(l ) Smn_nx
u(x,0) = o(x), u(x,b)=w(x) |
ABIsgeTCs QyHKIUSA any _mny x
4. u(x,t eb +Be P sin =~
(xt) = Z[Ah J "
1. TemnepaTypoii B TOUke X B MOMEHT BpeMeHH t.
B ypaBHeHnn 2. [I10THOCTBIO BEIIECTBA B TOUKE X B MOMEHT BpeMe-
au _ 22 @ au t.
11. ot ox? 3. OTKJIOHEHHEM TOYKHM X OT €€ HayalbHOI'o MOJIOKE-
dyakums u(x, t) seasercs HHS B MOMEHT BpeMeHHU 1.
4. B . 1-3 HeT npaBUILHOTO OTBETA.
Henynesoe pelieHue ay
" + = -
1o | X0 *AXX) =0, yromnersopsio- | 4 g 550 350 4420
[Ie€ HYJIEBBIM TPAHUYHBIM YCJIOBH-
SIM, CYIIECTBYET, CCITH:
1. Z‘(A1 cos—+ B, sin rmt)sm e
Pemenuem 3amaun n 4 4
u_ 64@ 2. i(ﬁh cos16nnt + B, sin 16nxt )sin 7% |
ot? ox* n:1 4
13.

u(0,t) =u(4,t) =0,
u(x,0) = f(x), u{(x,0) =F(x)
sisiercst GyHkus U(X,t) =

MS

(A, cos2nnt + B, sin 2nnit )sin nTx

n=1

- nmt nmt Nmx
4, cos—+B sin —— |sin ——.

;(An S B T fon




Bomnpocsl

BapuaHThI 0TBETOB

Penrenuem 3amauu

n

e . NTIX
ZCen tsmT

nm
2 - o)t .. NmX
U _gyou Z.ZCne[gJ sin ——~
ot ox? N1
14. ,
u(0,t) =u(3,t) =0, =T nmx
3.3 Ce'? sin—=
u(x0) = () & 3
n=
sBisieTcst yHKImMsA U(X,t) =
= 2_2 .
4. > C.e" " sin nmx
n=1
OynKIus 1. BonHoBoro ypaBHEHMS.
- = -2 7nX| 2. YpaBHEHUs TEIIONPOBOIHOCTH
15. |u(xt)=Y | Aeb +Be b |sih=— " P POBOA '
= a | 3. 3agauu Jdupuxiie 1yt npaMOyTOIbHUKA.
SIBJISICTCSI PEIICHUEM 4. 3apaun Jlupuxie s kpyra.
YpaBHeHUE 1. l'unepOonuuecKum.
ou - ou 2. [TapaGonuyeckum.
16. ot Ox2 3. DIUIMITUYECKUM.
SIBJISACTCS 4. IlpaBuibHOTrO OTBETA B MIl. 1 -3 HeT.
3anata BI;IHa , 1. Banaueit [ltypma-JInyBuiuis.
ou  ou _0 _ 2. 3anaueit Kommn.
17. 02+ 2—,U|S—(p 3.3 i1 Heir
X° oy . 3anaueit Helimana.
HA3BIBACTCS 4. 3anaueit Jupuxie.
yPaB;'IeHHe , , 1. B IEKapTOBBIX KOOPAMHATAX
ou N ladu N 10 N ou _ 0 2. B chepuIecKUX KOOPIHHATAX;
18. or: ror r? 8(p2 oz 3. B IWJIMHIPUYECKUX KOOPIMHATAX;
sABJIseTCs ypaBHeHHeM Jlammaca 4. B IIOJAPHBIX KOOP/MHATAX.
Eciu kK — ko3¢ unmeHt temonpo-
BOJHOCTH CTEPXHSA, ¢ — YyJelbHas " ™
TEIJIOEMKOCTb, P — IUIOTHOCTh |1, ga= |— 2. a= /C_
CTEp)KHS, TO B YpPaBHEHUHU TEILIO- Cp p
19. | npoBoaHOCTH ”
C
u__.0u 3. a= ?p 4. a=|"P
——a- = c
ot ox’
KO3 (ULUEHT a paBeH
Onpenenure TN auddepeHnnansb-
pes Aaddepert 1. T'unepbonmyeckoe.
HOTO ypaBHEHUsSI C YaCTHBIMHU MPOH3-
50, | BomHBIMH 2. [TapaGonuueckoe.
a%u ou 2 au 3. DMnTrYecKoe.
3 Y 8 X0y +e oy’ + Xy& =0. |4 IMpaBusbHOTO OTBETA B M. 1 -3 HeT.




Bapuanr 3

Bonpocsl BapuanTbl oTBeTOB

VKa3aTh HA3BAHHE YPABHCHHS 1. OnHOpOaHOE ypaBHEHUE TEIIONPOBOIHOCTH
o2 o2y 2. YpaBHeHHE CBOOOJHBIX KOJICOAHUI CTPYHBI
— = a’ — +0g(x,y) 3. HeonHoponHOE ypaBHEHHE TEIIONPOBOAHOCTH
ot OX 4. YpaBHEHHE BBIHYXJICHHBIX KOJICOAHUI CTPYHBI
0%
PABHERIE 1. B2 AC>0. 2. B2—4AC>0.
Au,, +Bu, +Cu, +F(x,y,u,u,,u,) =
2 2
3. B°=AC=0. 4. B°-4AC=0.
SBIISICTCS TUIIEPOOTMNIECKUM, €CITH
Crepxenb quuHbl | coBepiiaer 1. u(0,t)=0, u,(l,t)=0
MPOJOJbHBIE KoJieOaHus. YKa3arh 2.u(0,t) =0, u(l,t)=0
YCIIOBHSA,  YKa3bIBaloOIME, 4TO ’ ’ ’
OJIMH KOHEI[ CTEPXKHS 3aKperuicH, 3. u@) =y, (1), u(lLln) =y,
a JIpyroii CBOOO/ICH. 4. u,(0,t)=0, u,(l,t)=0
1. u(0,t) =u,, u,(l,t)=u,
Ykaszate ycnoBus, ykaswBarommue, | 2. u(0,t) =u,, u(l,t)=u,
YTO Ha KOHLAX CTEPXKHs JIMHOW | hu(0,t) — ku’ (0,t) = u
MOJJEPKUBACTCS TIOCTOSTHHAs TeM- | 3, { ' N v
neparypa. hu(l,t) —kui (I,t) = u,

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

1. X,(x)=Csin nTnx
VYka3aTb cOOCTBEHHbIE (PYHKLIMU 3a- nx
naun 1typma-JInysus 2. X,(x)=C cos =2
X"(X) +AX (x) = 0, '
X (0) = X (1) =0, 3. X (x) =sin “T”X+cos“T”X
4. B . 1-3 HeT nmpaBWJIBHOTO OTBETA
VYkazats o0uiee pemenue Y 1. Ce* ™t 2. Cett 4C et
' 242
T'(M+aaT() =0. 3. Ce @t 4. C,cosait +C, sin ait
1. C,cos4y +C,sin 4y
Vkazars obmiee pemenune JIY 2. C,cos2y +C,sin 2y
Y'(y)—4Y(y)=0. 3. Ce” +Ce™
4. Ce? +Ce®




Ne Bomnpocsl BapuaHThI 0TBETOB
VYkazarh (QyHKIUIO, 3aJa0IIYI0
HAYaJIbHOE IIOJIOKEHUE CTPYHBI,
H300paKeHHON Ha PUCYHKE 1. u(x,0) =0,01x*
2. u(x,0) =0,01x(20 - x)
8.
3. u(x,0)=0,01(x —10)*
! X, | 4 u(x,0)=0,01x(20 - x)
0 10 20
Pewienne BOIHOBOrO YypaBHEHHs B
BHJIE U(X, t) — 1. CDpre.
o f(x—at)+ f (x+at) ix+at ; 2. ):[aumaM6epa.
> + oa _[F(Z) Z | 3. Ditnepa.
- 4. Jlarpanxa.
HaxOJIUTCS METOJOM
x+at
1oty = 1 xza)+fx+at 1 [F@
2 2a 7
PenrenneM kpaesoii 3a1aun ; X
5_U:az@ 2. u(x,t)=Z(A1 cos%au B, sin nr:atjsinnTnx
ot ox?’ = )
10 mna
u(0,t)=u(l,t)=0, - G
0 =uly 3. u(x,t):ZCne( ! j sin X
u(x,0) = f(x) ~ I
ABIsgeTCs QyHKIUSA o Ty _mny X
4. u(xt)=> | Aeb +Be © |sin ==
n=1 a
1. TemnepaTypoii B TOUKE X B MOMEHT BpeMeHH t.
B ypaBHeHHUH 2. KoHueHTpamnuel npumeceii B TOUKE X B MOMEHT
22U au BpeMeHH t.
2
11. ra =a e 3. IImOTHOCTBIO BELECTBA B TOUKE X B MOMEHT BpeMe-
HU 1.
ymxuma U(x, 1) apnseres 4. OTKJIOHEHHEM TOYKH X OT €€ HadyaJbHOTrO IOJIOXKe-
HUS B MOMEHT BpeMeHH {.
1 sin(t +5x) + sin(t —5x)
Pemennem 3anaun Komn | 2
) 5 sin( X + 5t) + sin( x — 5t)
U _,g0u 2 >
12 6t2 8X2 ’ ( 5t) ( 5t)
) ) COS(X + + COS(X —
u(x,0) =sin x, u;/(x,0)=0 3. 5
SIBISICTCS Ko U(X,t) =
by (x.1) 4 cos(t +5x) + cos(t + 5x)

2




Bomnpocsl

BapuaHThI 0TBETOB

Pemenunem 3amaun

[EEN

. > B, sin(5nmt)sin %

S
[N

o%u o S . nmx
— =25—, 2. B, sin( nnt)sin —.
3 o’ ox? ; nsin(nat)sin =g
' u(0,t) =u(5,t) =0, = nmx
, 3. cos(nmt)sin — .
u(x,0) =0, u/(x,0) = F(x) nz;tph (n7t) 5
sBisieTcst yHKIMsA U(X,t) = £
4. ) A cos(5nmt)sin Ly
n=1
DyHKIHSA , 1. BoiHOBOTO ypaBHEHHUS.
0 N 2. YpaBHEHHS TEIUIONPOBOAHOCTH
14, _ SHie nmx ' '
u(x.t) nZ_;C”e sin I 3. Ypasuenus [lyaccona.
ABJSETCS PelleHHEM 4. Ypauenus Jlamaca.
Dynkus 1. BostHOBOTO ypaBHEHHS.
15. | u(p,0)= A N Z (A, cosno -+ B, sin no) p" 2. YpaBHEHHS TEIUIONPOBOAHOCTH.
2~ 3. 3agauu Jqupuxiie st npMOYTOIbHUKA.
SIBJISICTCS pelICHUEM 4. 3apaun Jupuxie ais kpyra.
1. l'unepboanueckum.
2. ITapaGonuueckum.
16. | YpaBuenue Jlamnaca sBusercs 3 I THYCCKIM
4. ITpaBusibHOTO OTBETA B MIl.1—3 HeT.
3anaua Blgma , 1. KpaeBoii 3anaueii 1-ro poza.
ou 4 ou ~0 u| _ 2. KpaeBoii 3anaueit 2-ro poza.
17. ox* oyt S ¢ 3. KpaeBoii 3amaueii 3-ro poja.
aBTIseTCs 4. 3apaueit Komm.
IIpu pemenun 3amauu Jupuxie mis 1. R(p):S'n Ap;
KpyTa pellieHre ypaBHEeH s 2. R(p)=cosip;
181 p?R"(p)+pR(p)-7R(p)=0 |3 R(p)=p";
UILETCS B BUJIE A4 R(p) _e
Ecmu T — cuna HaTshkeHus, a p — 2
IUIOTHOCTH CTPYHBI, TO B YPaBHCHHH | | 4 _ T 2 a=In T
MOTIEPEYHbIX KOJIeOaHUN CTPYHBI p p
19. 2 2
oU_ 20U T
atZ aXZ 3. a= E 4, a=
KO3 (UILIMEHT a paBeH
Omnpenenure THN auddepeHunansb- 1. TnepBonuueckoe.
HOT'O YpaBHEHUS C YaCTHBIMH MPOU3-
20, | BOmHBIMH 2. [Tapabonuueckoe.
a2 a2y 382u ou . 3. DMnTrYecKkoe.
e 4 oxdy + oy? + SXE — ¥+ | 4. IIpaBuibHOrO OTBETA B MI1.1-3 HET.

6.2.3. Kputepuu oneHOK MPOMeKyTOYHOM aTTecTauun (IK3aMeH)




Onenka

IToporoBblii ypoBeHb Yray0JaeHHbIH IIpoaBuHYTHINM
«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)

CrTyneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, J0ImycKaeT
CYIIIECTBEHHBIE OIINOKA B

CTyneHT OBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
JMCIUIUINHBL, TOITyCKAeT

CTyneHT XOpoIIo 3HaeT

Marepua, rpaMOTHO

IO CYILECTBY H3JIaraet
€ro, I0ITyCKast

CTyzeHT B MMOJTHOM
00BEMe 3HaEeT MaTepHall,
IPaMOTHO H I10
CYIIECTBY U3JIaraer ero,
HE JIoImycKast

HEKOTOpBIE HETOYHOCTH B CYIIIECTBEHHBIX
OTBETaX Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha N
BOTpOC OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer naxoauts Wnorna naxogut YBepeHHO HaXOAUT Be3ommbouno HAXOIUT
pelieHus: 0OJIBITUHCTBA perieHus, perieHus, perieHus,
MPETYCMOTPEHHBIX MPEAYyCMOTPEHHBIE npeayCMOTPEHHBIC MPEeIyCMOTPECHHEIE
MporpaMMoi 00ydeHus porpaMmoii 00ydeHUs pOrpaMMoit 00ydeHus MpOrpamMmoi
3aJaHUI 3alaHUN 3alaHUN o0y4eHus 3a1aHuit
BoapmmHCTBO [IpenycmoTpennble [IpenycMoTpeHHbIe [IpenycMoTpeHnnbie
MPeTyCMOTPEHHBIX MporpaMMoii 00ydeHUs IporpaMMoit 00ydeHus

porpaMMoit 00yueHUs
3aJJaHUU HE BBIIIOJIHEHO

3aJaHHuA BbIIIOJITHCHBI

3aJaHursd yCIICIIHO

MIPOrpaMMOit 00ydeHus
3a1aHHs YCIIEIIHO

YAOBJICTBOPUTEIBHO BBITIOJTHCHBI BBITIOJTHCHBI
Ilpumepnan wikana oueHusanus 3HAHUI 8 MECMOBOI opme:
KosnuyecTBO NnpaBUIbHBIX OTBETOB, % Ouenka
0-49 HeynoBneTBoputensHo
50-70 Y 10BJIETBOPUTEIIEHO
71-85 Xoporo
86-100 OTan4HO

7. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYUEHHUE
AACHUITIINHBI
7.1. Pexomenayemas aureparypa

7.1.1. OcHoBHAas JUTEpPAaTYypa

1. Briciias marematuka. Tom 6. Cnenuanbhble GyHKIMU. OCHOBHBIE 3aaud MaTeMaTHYECKOMN
¢u3ukn.  OCHOBBI  JIMHEHHOrO  NpOrpaMMHUpoOBaHMA  [DNeKTpoHHBIE  pecypc]:  YueOHHK/
A.Il. TocriogapukoB [u ap.]. — OnekTpoH. TekcToBble AaHHble. — CI10.: Cankr-IleTrepOyprckuii ropHbIit
yHuBepcuret, 2015. — 122 c.

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

2. Briciiasg matematuka: yueOHuk / B.C. [llunaues. — M.: UHOPA-M, 2018. —479 c.

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

3. Maremarndeckuil npaktukyMm. Yacts 6. Crenuanbable QyHKIMH. Maremaruyeckas (usuka.
OcHOBBI TUHEHHOTrO MporpaMMHupoBaHus: YdyeOHo-meroanueckoe nocodbue / A.Il. ['oconapukos, O.E.
Kapnyxuna, M.A. Kepeituyk, U.A. JleGenes, B.B. Tapaban. HarmoHansHblli MHHEpaIbHO-CBIPHEBOM
yauBepcuteT «[ opnsiity. — CI16, 2014. — 98 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=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. lonoTHUTEIBHASI IUTEPATypa


http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088717%2F%D0%9C%2034%2D986151%3c

1. B.C. Bnagumupos, B.B. XKapunos. YpaBHenus maremaTinueckoit pusuxku— M.:
OU3SMATIINT, 2008. - 400 c. ISBN 978-5-9221-0310-7.
http://znanium.com/catalog/product/169279

2. B.B. Jlecun. YpaBuenus maremarudeckoit pusuku : yued. mocoone — M.: KYPC: UHDPA-
M, 2017. — 240 c.
http://znanium.com/catalog/product/520539

7.1.3. YyeOHO-MeTOANYEeCKOe 00ecIeYeHne.

1. Mancyposa C.E. Ilpumenenne maremMaTiueckoro nakera «Maple» K penieHuo ypaBHEHHH Ma-
TeMaThdeckol (Qu3uku. MeToauueckue yka3aHHs 10 BBIIOJIHEHUIO pacueTHO-Tpapuueckoid padoThl. —
I'opuslii yHuBepcurer, 2015.

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

2. MancypoBa C.E. Meronpl matemaruueckoil ¢usuku. 3amada Jupuxie s Kpyra U mpsMo-
yroiapHuKa. MeToanvecKue yKazaHus K pacueTHO-Tpadudeckoit padore. — ['opHbIil yHuBepcuteT, 2017.
https://Ik.spmi.ru/~BehoX

3. C.E.MancypoBa. [luddepeHnmanbuple ypaBHEHHUS C YaCTHBIMU TPOU3BOAHBIMU. OCHOBHBIE
MOHATHUA U Kiaccudukanus. MeToanyeckue yKa3aHus I CaMOCTOSITEIbHON paOOThl CTYJIEHTOB U Maru-
ctpanToB. — CII0, 'opuslil yauepcurer, 2019.

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

7.2. a3l 1aHHBIX, YJIEKTPOHHO-0MOJIHOTEYHbIEe CHCTEeMbl, HH)OPMANHOHHO-CIPABOYHbIE U

MOMCKOBBIE CHCTEMbI

1. EBponeiickas mudpoas oudauorexka Europeana: http://www.europeana.eu/portal

2.  Koncynprantllnroc:  cnpaBOYHO-TIOMCKOBasi  cuUCTeMa  [DJNEKTPOHHBIA  pecypc]. -
http://www.consultant.ru

3. MHdopManmoHHO-U3AAaTENbCKUN IIEHTP IO TEOJIOTUH W HEIPOIOIb30BaHUI0 MUHHUCTEPCTBA
NpUPOIHBIX pecypcoB U 3kojoruu Poccuiickoit ®enepauuun - OO0 "TTEOMHO®OPMMAPK":
http://www.geoinform.ru

4. UndopmannoHHO-aHATUTHYECKUH LIeHTp «MuHepam»: http://www.mineral.ru

5. Muposas 1udposas 6ubnuoreka: http://wdl.org/ru

6. Hayunas snexTpoHHas 6ubnuoreka «Scopus»: https://www.scopus.com

7. Hayunas snexktponHas oubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas anexrponnas oubnuorexa «eLIBRARY»: https://elibrary.ru

9. [lopran «I'ymanutapHoe oopazoBanue» http://www.humanities.edu.ru

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

11. ®denepanpHoe xpanunuiie «ExauHas koiuiekuus nU(pPOBBIX 00pa30BATEIBHBIX PECYPCOBY»
http://school-collection.edu.ru

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

13. DeKTPOHHO-0MOIMOTEYHAs cucrema U3JaTEIBCKOTO LEHTpa «JIanby:
https://e.lanbook.com/books

14. DOmnextponnas Oubnuoreka Poccuiickoit T'ocynmapctBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru

15. DnexTponHas 6ubnuoreka yueOHukoB: http://studentam.net

16. DnexTponHO-6uGMHOTeuHas cuctema «IBC FOPAWT»: http://www.biblio-online.ru.

17. DnextponHass OubnnoTeuHass cucreMa «HaunoHanmbHbI 1UBpPOBOK pecypc «PyKOHT»»:
http://rucont.ru

18. DnexTpoHHO-OMbIMOTEUHas cuctema http://www.sciteclibrary.ru



8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
8.1. MaTepua/IibHO-TEXHUYECKOE OCHAILIEHHE ayAUTOPHIi

Criennanu3upoBaHHbIE AyAUTOPUH, UCIIOJIb3YEMBIE IIPU IPOBEIEHUH JIEKIIMOHHBIX U IPAKTUYECKUX
3aHATUM, OCHAILIEHBl MYJIbTUMEAUINHBIMU IIPOEKTOPAMU M KOMIUIEKTOM amnmnaparypsl, MO3BOJSIOIIEH J1e-
MOHCTPHUPOBATh TEKCTOBBIE U TpaUueCcKue MaTepUabl.

JIeKIMOHHBIN KypC YUTAETCA C MYJIbTUMEAUNHBIM COIPOBOXKICHUEM — JIEMOHCTpALMEN Ipe3eHTa-
LIHOHHOTO MaTepHalla ¢ IOMOIIBIO MYJIBTUMEIUUHOIO IIPOEKTOPA.

Aynuropuun JUisl MPaKTUYECKUX 3aHATUN 00ecredeHbl CTeHIOBBIMU MaTepHallaMu M0 BCEM paszje-
JIaM JUCLUIIIMHBI «MaTeMaTuka.

8.1.1. AyauTopuu 1Jisi IpOBedeHHsl JeKIHOHHBIX 3aHATHI

128 nocadounvix mecm

OcHaneHHOCTh: MynbTUMEANITHAS YCTAaHOBKA C aKYCTHYECKON cucTeMo — 1 mT. (B T.4. MyJIbTH-
MEIUUHBINA MTPOEKTOp — 1 MIT., MPOEKIIMOHHAA anmapaTypa: HICTOUHUK OecriepeboitHoro nutanus — | mr.,
9KpaH — | mT., MOHUTOP — | mT., KOMIBIOTEP — 1 MIT.), BO3MOXHOCTh JAOCTYyINA K ceTH «HTEepHET», CTYy
Ui CTyIeHTOB — 128 mT., Kpecio npenoaaBarens — 1 mrT., cron — 65 mT., mepeHocHast HacTOJbHAs TPH-
Oyna — 1 mT., JOCKa HACTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUIaKaT B paMKe HACTCHHBIN — 9 1IT.

[Tepeuens aUIIEH3MOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antusupycHoe mporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansemoe [10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oano pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBoboano pacmpocrpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpocrtpansiemoe I10), Inkscape (cBo6omHO pacrpo-
crpansiemoe [10), XnView (cBo6oauo pacnpoctpansemoe I10), K-Lite Codec Pack (cBoboaHo pacrmpo-
ctpausiemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe I[10).

64 nocadounvix mecma

OcHameHHOCTh: MyJIbTUMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTrypa: UCTOYHHK
6ecniepeboitHoro nmutanus — 1 mwr., skpad — 1 wr., HOYTOYK - | mT., (BO3MOXHOCTH 1ocTymna K cetd «MH-
TEPHET»), CTOMKa MOOMIbHAs — 1 IIT., CTyJ JJs CTYAGHTOB — 64 MIT., Kpecio mpernojaaBareis — | mrT.,
cTOJI - 33 1IT., IepeHOCHAasI HACTOJbHAs TpUOYyHa — | mIT., TocKa Oenasi HaCTeHHAss MarHUTHO-MapKepHas —
1 wT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.

[Tepeuens aUIIEH3HOHHOTO TporpaMMHoro 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 obecrieuenune: Kaspersky
Endpoint Security, 7-zip (cBoboxHo pacmpoctpansiemoe I10), Foxit Reader (cBoboaHo pacmpocTpanse-
moe I10), SeaMonkey (cBobomuo pacmnpoctpansemoe I10), Chromium (cBoGoaHO pacmpocTpaHsieMoe
I10), Java Runtime Environment (cBo6oano pacmpoctpansiemoe I10), doPDF (cBoGoxHO pacmpoctpa-
usemoe I10), GNU Image Manipulation Program (cBo6oH0 pacmipoctpansiemoe I10), Inkscape (cBo6o-
Ho pacmpoctpansemoe [10), XnView (ceoboano pacnpoctpansiemoe I10), K-Lite Codec Pack (cBo6omHO
pacmpoctpansiemoe [10), FAR Manager (ceo6oano pacnpoctpansiemoe [10).

60 nocaoounwvlx mecm

OcHamieHHOCTh: MynbTHMEIUIHBIA MPOEKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nmutanus — 1 mr., s3kpad — 1 wr., HOYTOYK - 1 WT., (BO3MOXHOCTb J10cTymna K ceTd «MH-
TEpPHET»), cToiika MoOuiIbHas — 1 mwT., cTyn s cTyaeHToB — 60 miT., Kpecio mpenoaasarens — 1 mirt.,
croi - 31 mrT., mepeHoCHast HacToNbHAs TpuOyHa — 1 mT., JOocKa Oenast HacCTeHHass MarHUTHO-MapKepHast —
1 wt., Tocka mox mMen — 1 1IT., IUIakaT B paMKe HACTEHHBIN — 3 IIT.

[lepeuenp nuIIeH3MOHHOTO MporpamMHoro obecreuenus: 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 nporpammHoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacmpocTpaHse-
moe [10), SeaMonkey (cBobGomHo pacnpoctpansiemoe I10), Chromium (cBoOomHO pacmpocTpaHsieMoe



I10), Java Runtime Environment (cBo6oano pacnpocrpansiemoe [10), doPDF (cBobomHO pacmpoctpa-
usemoe I10), GNU Image Manipulation Program (cBo6oaH0 pacmpoctpansiemoe I10), Inkscape (cBo6o-
Ho pacnpoctpansiemoe [10), XnView (cBoboano pactpoctpansemoe [10), K-Lite Codec Pack (cBo6oaHo
pacmpoctpansemoe [10), FAR Manager (ceo6oano pacnpocrtpansiemoe 110).

56 nocaoounvix mecm

OcHaneHHOCTh: MyJIbTHMEIMHHBIA MPOEKTOp — 1 WIT., MPOEKIMOHHAS ammapaTrypa: UCTOYHHK
6ecniepeboitHoro nuTanus — 1 mr., skpan — 1 wr., HOyTOyK — 1 mT., (BO3MOXKHOCTH A0CTyNa K ceTH «MH-
TEPHET»), CTOMKa MOOMIbHAs — 1 IIT., CTyJ JJs CTYAGHTOB — 56 IIT., Kpecjo ImperojaaBatens — | mrT.,
cron — 29 mr., mepeHocHas HacToyibHAs TpUOyHa — 1 IIT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 mrT., mIakat B paMKe HAaCTCHHBIA — 5 IIT.

[Tepeuens aUIIEH3MOHHOTO 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 obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oauo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHo pacmpocTpanse-
moe I10), SeaMonkey (cBobomHo pacnpoctpansemoe I10), Chromium (cBoGoaHO pacmpocTpaHsieMoe
I10), Java Runtime Environment (cBoGoauo pacmpoctpansemoe 110), doPDF (cBoGoano pacmpoctpa-
usemoe I10), GNU Image Manipulation Program (cBo6oH0 paciipoctpansiemoe I10), Inkscape (cBo6o-
Ho pacrpoctpansiemoe I10), XnView (cBo6oauo pactpocrpansemoe I10), K-Lite Codec Pack (cBo6oamo
pacmpoctpansiemoe [10), FAR Manager (ceoboano pacnpocrpansiemoe [10).

52 nocadounvix mecma

OcHaleHHOCTh: MylbTHMEIUHHBIA MPOSKTOp — 1 INT., POCKIUOHHAS amlaparypa: UCTOUYHHK
6ecriepeboitHoro nuranus — 1 mr., skpad — 1 wt., HOyTOyK — 1 mT., (BO3MOXKHOCTH AOCTyMa K cetu «MH-
TEpPHET»), CTOiKa MOOWJIbHAs — 1 1WIT., CTY) JUIs CTYAEHTOB — 52 1IT., Kpeciio mpenoaasarens — 1 mir.,
CTOJI — 26 WIT., IEPCHOCHAsI HACTOJIbHAsI TPUOyHAa — | INIT., TOCKa HACTEHHAs MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHbIN — O 1IT.

[Tepeuens aMIIEH3MOHHOTO IporpamMmuoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antusupycHoe mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBob6oaHO pacmpocTpansie-
moe T10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBoGOAHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBoGoaHo pacrnpoctpansemoe 110), doPDF (cBo6oaHO pacmpoctpa-
usiemoe I10), GNU Image Manipulation Program (ceo6oano pacmpoctpansemoe I10), Inkscape (cBo60o-
HO pacnpoctpansiemoe [10), XnView (cBobonno pacnpocrpansiemoe [10), K-Lite Codec Pack (cBo6oaHO
pacrpoctpansemoe [10), FAR Manager (ceo6oano pacnpoctpansemoe I10).

8.1.2. Ayautopuu AJisl NpOBeAeHUs MPAKTHYECKUX 3aHATHI

28 nocaoounvix mecm

OcHnaieHHoCTh: CTON ayAUTOPHBIN Ui CTyA€HTOB — 15 mT., cTya — 28 WT., Kpecio Mnpenojana-
Tens — 1 mT., JOCKa HAacCTeHHas Oenas MarHUTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHOCHas Ha-
cToJbHas TpuOyHa — 1 wT., muakat — 4 wr.

[TepekatHast MyJIbTUMEIUIHAs ycTaHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbims npoBoaHas Genius Laser; mpoextop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBuxkHasi METaNIMYECKasi MHOTOSIpYCHAs).

[lepeuens nuIEH3MOHHOTO NporpammHoro obtecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AwntuBupycHoe mporpammuoe obecrieuenue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe [10), FoxitReader (cBobomno pacmpoctpansemoe [10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6oaHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6oaHo pacmpoctpansiemoe [10), doPDF (cBoGomgHo pacmpoctpansiemoe [10),
GNU ImageManipulationProgram (cBo6oano pacmnpoctpansemoe I10), Inkscape (cBobogHO pacmpocTpa-
uaemoe I10), XnView (cBobomno pacnpoctpansemoe [10), K-LiteCodecPack (cBob6omno pacmpoctpa-
usemoe [10), FAR Manager(cBo6oaH0 pacnpoctpansiemoe [10).



30 nocadounvix mecm

OcHameHHocTh: CTON ayAUTOPHBIN 171 CTYAeHTOB — 16 mT., cTyn — 30 mIT., Kpecyio mpernojiaBa-
Tenst — | 1mT., MOCKa HAacTeHHas Oellas MarHUTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHocHast Ha-
cTosibHast TpuOyHa — 1 mT., rurakat — 4 mir.

[lepekatHast MyapTUMeIUitHAs ycTaHOBKa (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meimbs npoBogHast Genius Laser; npoektop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBuxkHasi METAUIMYECKAsi MHOTOSIPYCHas ).

[lepedyeHp JUIIEH3MOHHOTO MporpaMMHoro obtecmnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnruBupycHoe mnporpammHoe obecneueHue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe I10), FoxitReader (cBobomno pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBo6ogHO pacmpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6oaHo pacnpocrtpansiemoe 110), doPDF (cBoGogHo pacmpoctpansiemoe [10),
GNU ImageManipulationProgram (cBo6oano pacmpoctpansiemoe [10), Inkscape (cBoGomHO pacmipocTpa-
uaemoe I10), XnView (cBobomno pacnipoctpansemoe I10), K-LiteCodecPack (cBo6oHO pacnpocTpansie-
Mmoe [10), FAR Manager(cBo6oaH0 pacnpoctpansiemoe [10).

16 nocadounvix mecm

OcHamenHocTh: CTON KOMNBIOTEPHBIM — 6 IIT., Kpecio mnpenojaBaTens — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 wit. (BO3MOXHOCTh J0CTyna K cetd «MHTepHET»), M0CKa HACTEHHas Oeias
MarHuTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHas HacTodbHas TpuOyHa — 1 miT., makar — 8 mrT.

[Tepeuens IUIECH3HOHHOIO Mmporpammaoro obecmeuenus: 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 [10), Foxit Reader (cBob6ogHo pacmpoctpansemoe I10), Foxit Reader (cBoGonHo pac-
npoctpansemoe [10), SeaMonkey (cBoboano pacmpocrpansemoe [10), Chromium (cBoOogHO pacmpo-
ctpausiemoe I10), Java Runtime Environment (cBo6ogHo pacmnpoctpansiemoe [10), doPDF (cBoGoano
pacnpoctpansiemoe [10), GNU Image Manipulation Program (cBoGomuHo pacmpocrtpansemoe [10),
Inkscape (cBoGomno pacmpoctpansemoe I10), XnView (cBobomHo pacmpoctpansiemoe 110), K-Lite
Codec Pack (cBoboano pacnpocrpansemoe [10), FAR Manager (cBo6oHO pactipocTtpansemoe [10).

8.2. [lomereHne 1Jis1 CAMOCTOSITEJILHOI PadoThI

1. OcHamieHHOCTh TOMEIIEHUs JISI CaMOCTOSITeNbHOM paboThl: 13 mocagounbix mect. Ctynm —
25 mt., cTON — 2 WIT., CTOJ KOMIBIOTEpHBIN — 13 mT., mkad — 2 mT., J0CKa ayIuTOpHAs MapKepHas —
1 ., APM yue6Hoe I1K (MoHuTOp + crucremuslii 610k) — 14 mt. Hoctyn k cetn «HTEpHET», B 3eK-
TPOHHYIO HHPOPMAITMOHHO-00pa30BaTENbHYIO Cpely Y HUBEPCUTETA.

[Tepeuens TUIIEH3HOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecreuenue: Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe I10),
SeaMonkey (cBobomHO pacrnpoctpansiemoe I10), Chromium (cBoboaHo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBo6omHO pacrpo-
crpansiemoe [10), XnView (cBo6oauo pacnpoctpansemoe I10), K-Lite Codec Pack (cBoboano pacrmpo-
ctpausemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe [10).

2. OCHAIIIEHHOCTh MTOMEIIEHUS JIJIT CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix Mect. Jlocka s
nuchbMa MapkepoMm — 1 mT., paboune mecta cTyaeHToB, obopyaoBanHbsle I1K ¢ qocTynom B cetb YHHBED-
cutera — 17 mwT., MyapTUMeAnHbBIN poekTop — 1 mT., APM npenonaBatens i paboThl ¢ MyJIbTUMEINA
— 1 mr. (cucTeMHBI OJIOK, MOHUTOPHI — 2 MT.), cTox — 18 mT., ctyn — 18 mr. Joctyn x cetn «HTEp-
HET», B AJIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPENy Y HUBEPCUTETA.

[lepeueHp AHMIIEH3MOHHOTO TporpammHoro obecmneuenusi: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTtuBHpycHOE mpoO-
rpammHoe obecrnieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacrnpoctpansemoe [10), Foxit
Reader (cBoboano pacnpoctpansemoe [10), SeaMonkey (cBoboano pactpoctpansemoe I10), Chromium



(cBoOOmHO pacmpoctpansemoe I10), Java Runtime Environment (cBoGomno pacnpoctpansemoe [10),
doPDF (cBo6oano pacrnpoctpansiemoe I10), GNU Image Manipulation Program (cBo6oaH0 pacmpocTpa-
usemoe [10), Inkscape (cBobGoaHo pacrpoctpansiemoe [10), XnView (cBoboaHo pacrpoctpansemoe [10),
K-Lite Codec Pack (cBo6oano pacmnpoctpansiemoe I10), FAR Manager (cBo60IHO pacmpocTpaHseMoe
I10).

8.3. IlomMereHust 1J1s1 XpaHEeHUsT U NMPOPUIAKTHIECKOT0 00CTYKUBAHUS 000PYy/10BAHUSA

1. LleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHH U CPEACTB O0yUCHHS:

OCHaIICHHOCTD: TIEPCOHAIBHBIN KOMIBIOTEp - 2 MT. (HocTyn K ceth «MHTepHEeT»), MOHUTOD -
4 mT., CeTEBOW HAKOMUTENb - | MIT., HCTOYHUK OecriepeOOWHOTO MUTAHUS - 2 IIT., TEJICBU30p IIa3MeH-
Helii Panasonic - 1 mt., Touka Wi-Fi - 1 mT., masiapHast cranius - 2 IT., Ipeib - 5 mT., mepdoparop - 3
IT., HA0OP UHCTPYMEHTA - 4 LIT., TECTEP KOMIBIOTEPHOU CETH - 3 MIT., OAJJIOH CO CXKAThIM ra3oM - 1 miT.,
nacTa TeIUIONPOBOIHAS - | IIT., bIIecoC - | mMT., paguocTaHnus - 2 IIT., CTOJ — 4 miT., TyMOa Ha KOJIecH-
Kax - | mT., mojcTaBKa Ha Kojecukax - 1 mr., mkad - 5 mrT., Kpecio - 2 mr., tectHuna Alve - 1 mr.

[Tepeuens AHIIEH3MOHHOTO IporpaMmuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGomHo pacmpoctpansemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpocrtpansiemoe I10),
GNU Image Manipulation Program (cBo6oano pacrpoctpansiemoe [10), Inkscape (cBobomHo pacrpo-
crpansiemoe I10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-Lite Codec Pack (cBob6oaHo pacmpo-
crpansiemoe [10), FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHIA U CPEJICTB O0YUCHUS:

OcCHaIeHHOCTh: CTOM - 5 WT., CTYJ - 2 MT., KPecyao - 2 mT., mKad - 2 mT., IepcOHATLHBIA KOM-
nploTep - 2 mr. (noctym K cetn «MHTepHEeT»), MOHUTOP - 2 WT., MOV - 1 mT., TeCTEp KOMIBIOTEPHOMH
cetu - 1 mT., 6aJUTOH CO CKATHIM T'a30M - | mT., IrypymnoBepT - | mir.

[Tepeuens aHIIEH3MOHHOTO IporpamMmuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmnpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGomHo pacmpoctpansemoe I10), Java
Runtime Environment (cBo6oaHo pacmnpoctpansemoe I10), doPDF (ceoboano pacmpoctpansiemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBobomHo pacrmpo-
crpansiemoe I10), XnView (cBoboaHo pacmnpoctpansemoe I10), K-Lite Codec Pack (cBob6oaHo pacmpo-
crpansiemoe [10), FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUCHUS:

OcHaleHHOCTb: CTOJ - 2 WIT., CTyd - 4 WT., Kpecyo - 1 mr., mKad - 2 mr., IepCOHANBHBIN KOM-
netotep - 1 mr. (noctyn k cetu «MHTepHeT»), Be6-kamepa Logitech HD C510 - 1 ., kononku Logitech
- 1 mT., TECTep KOMITBIOTEPHOM ceTH - | mT., apensb - 1 mrT., TenedoH - 1 mT., HabOp PyYHBIX HHCTPYMEH-
TOB - 1 mT.

[Tepeuens aHIIEH3HOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecreuenue: Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe [10),
SeaMonkey (cBobomHO pacrnpoctpansiemoe I10), Chromium (cBobomHo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6omno pacmpoctpansiemoe [10), Inkscape (cBobomHo pacrpo-
crpanrsiemoe [10), XnView (cBoboauo pactpoctpansemoe I10), K-Lite Codec Pack (cBoboano pacmpo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe 110).

8.4. JInueH3uOHHOE MPOrpaMMHOe odecneyeHmne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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