MMWHOBPHAYKH POCCHUUA

®egepanbHOe rocyJapcTBeHHOE 010 KeTHOe 00pa3oBaTe/IbHOE yUpeKIeHHe BhICIIero 00pa3oBaHus
«I'opHo-AuTalickuii roCy1apCcTBeHHbIH YHHBEPCUTET)
(®I'bOY BOTAT'Y, I'AT'Y, I'opHo-AJuiTalickuil roCy1apcTBEeHHbI YHUBEPCHTET)

MeToabl MaTeMAaTHYECKOU (PUBUKHU

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapoit kadeapa MaTeMaTUKHU, pu3nkn 1 MHGOPMATUKHU

VueOHBIH 1aH 03.03.02_2023 613.plx

03.03.02 dusuka

AJbTepHaTHBHAS SHEPIreTHKA

Kpanuduxanus dakanaBp
dopma 00yueHust OuHast
OO011as TPy10eMKOCTh 33ET
Yacos 1o yueOHOMY TUIaHy 108 Buapl koHTpONst B cemecTpax:
B TOM YHCJIIE: 3a4eThl 5
ayJIUTOPHBIE 3aHATHS 72
caMocCTosITeNbHas pabora 25,2
4acoB Ha KOHTPOJIb 8,85
PacnpenesieHne 4acoB JUCHMILINHBI TI0 CEMECTPAM
(<Kypc>.<((3:ee1\1/\14eecCIT1§) Ha Kypce>) 531 Utoro
Henens 17 3/6
Bun 3ansaruit i PIT vII PIT
Jleximn 36 36 36 36
[MpakTnueckue 36 36 36 36
KoncynbTanmu (ams cryneHTa) 1,8 1,8 1,8 1,8
Kontposns camocrostenbHoi pabots! ipu nposeaenun  |0,15 (0,15 0,15 (0,15
aTTeCTAIlUH
HUroro ayn. 72 72 72 72
KonraktHas pabora 73,95 73,95 |73,95 |73,95
Cam. pabora 25,2 25,2 |25,2 |25,2
Yacsl Ha KOHTPOITb 8,85 (8,85 18,85 18,85
Hroro 108 ]108 (108 |108




[IporpamMmy cocTaBri(M):
K.gh.-M.H., QOYEHM, Knipoa Braoumup AnexcanOposuy

Pafouas NporpaMma JIMCIIHILTHHEL
MeTonbl MaTemaTHyecKod GHIMKA

paspabo1aHa B cootsercteun ¢ PIOC:

@enepabHbIH rocyaapcTBEHHBIH 06pazoBaTe/bHBIH CIAHIAPT BRICLICL 0 oGpasopaHys - GakaIaBpHAT [0 HAMPARIE

03.03.02 du3mka (Mpuka3 MuHoGpHayKH Poccii 0T 07.08.2020 r. Ne 891)

cociaBneHa Ha OCHOBaHMH yueGHOro miaHa:
03.03.02 duznka
yTBEPsKIEHHOrO YUCHBIM COBETOM BY3a OT 26.12.2022 npotokon Ne 12.

Pafouas mporpaMMa yTBEP/KIeHa Ha JacenaHuu Kadempst
Kaeapa MaTeMATHKH, duzukn ¥ HHYOPMATHKH

TIpotoKkoi 0T 09.03.2023 npotoxkon Ne 8 _
V.

3ae. kadenpoit bornanosa Pana AnekcannpoBHa

@HMIO MOJLOTOBKH
|



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouast nporpaMma nepecMoTpeHa, 00CyxieHa U 0100peHa JUist
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokonm or 2024r. Ne
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/I 1iist ucnoiHeHUs B 04epesHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

IIporokom or 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapol
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa s
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadenpoit bormanora Payma AnexcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

11 l[ejzu: I/IsyquI/Ie MAaTEMAaTHICCKUX MCTOAOB, IPUMCHACMBIX JJIS1 PCHICHUS (1)I/IBI/I‘IGCKI/IX 3aga4

1.2(3a0auu: HayuuTh BHIBOANTH OCHOBHBIEC YPaBHEHHUS] MaTEMaTHIECKONH (DM3UKN; OCBOUTH METO/IbI PEIICHUS YpaBHEHHH
MaTeMaTu4ecKoi Gpu3nKm.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |Bl .0

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIEToCs

2.1.1|BexTOpHBIi 1 TEH30PHBIH aHAIN3

2.1.2|MareMaTtnuecknii aHaInu3

2.1.3| AHanuTHYeCKas TeOMETPHS M JIMHEeHHas anredpa

2.2| IncuMmIMHbI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIUIIMHBI (MOYJIsT) HEOOX0AMMO KAK
npeauiecTByoniee:

2.2.1|Kypcossle paboTsl o moxyito "Teopernmdeckas puznka”

2.2.2| Teoperndeckast MeXaHHKa. MeXaHHKa CIUIOIIHBIX CPeJt

2.2.3|DnexTpoauHAMUKA

2.2.4| Tepmoanuamuka. CtaTuctideckas ¢gusnka. Gu3ndeckas KHHETHKA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJITATE OCBOEHUS JUCIATIIMHEI
(MOJLYJIST)

OIIK-1: Cnioco0eH mpuMeHSITh 0a30Bble 3HAHUA B 00J1aCTH (PU3UKO-MAaTEeMAaTHYECKHX U (MJI1) eCTECTBEHHBIX HAYK B cdepe
cBoeil mpogecCHOHATBHOM IesITeJIbHOCTH;

NJ1-1.0IIK-1: 3naeT ocHOBHBIe (hr3uyYecKHe 3aKOHBI H MATeMaTHYeCKHUI alnapar, 3HAaKOM € ecTeCTBEeHHbIMH HAYKaMH B
Heo0X0IMMOM /151 NPO()eCCHOHAILHOI AeATeILHOCTH 00beMe

3HaeT MeTOAbl BBIBOJB! YpaBHEHUH MaTeMaTH4eCKON (GU3UKH, BOZHUKAIOIINX B (PU3NUECKUX 3a7adax

HN/I-2.01IK-1: CnocodeH pemaTh THNIOBBIE GU3MYECKHE 321241 HA OCHOBE aMapaTa BbICIIEe MATeEMAaTUKH

YMeer peniath OCHOBHbIC YPaBHEHUS MATEMATHUECKON (DU3UKH

HJI-3.0I1K-1: UmeeT npeacrasJieHne 00 00J1acTH NpUMeHeHHs1 (PU3HYECKUX 3aKOHOB U €CTeCTBEHHO-HAYYHBbIX 3HAHMI1 B CBOEH
npodeccrnoHaIbLHOM 1eATeIbHOCTH

YMeeT NpuMeHSIT pelieH sl OCHOBHBIX YPAaBHEHHH MaTeMaTH4eCKOH (GU3UKH K GU3NIECKUM 3a1a4aM

4. CTPYKTYPA U COAEPKAHUE AUCLUILIMHBI (MOIY.IST)

Kon HaunmenoBanue pa3nesnoB u Tem /Buj | Cemectp /| HacoB | Kommneren- | Jlurteparypa | Unre | Ilpumeuanne
3aHATHA 3aHATUA/ Kvnc 107040 DAKT.
Paznen 1. OcHoBHBIE ypaBHEHHUS
MaTeMaTH4ecKoil Gu3nKn
1.1 BbIBOT OCHOBHBIX ypaBHEHHIA 5 4 Wa-1.0IIK- JI1.1J12.1 0
MaTeMaTHueckor Gu3uku. /JIex/ 1 U1-
2.0IIK-1
na-3.0I0K-
1
1.2 BbIBOJT OCHOBHBIX ypaBHEHUIA 5 6 Wa-1.0IIK- JI1.1J12.1 4 KomnextuBHas
MaTteMaTrueckoi (usuku. /TIp/ 1 U1- MBICITUTEITbHAS
2.0IIK-1 TIeITEIBLHOCTD
na-3.0I0K-
1




1.3 BbIBO] OCHOBHBIX ypaBHEHUIA 2 nJ-1.0I1K- JI1.1J12.1
MaTteMarudeckoit ¢pmsuku. /Cp/ 1 UJ-
2.0IIK-1
WJ1-3.0I1K-
1
Pazpgeu 2. Kinaccupukanus ypaBHeHu i
MaTeMaTH4eCKOi QU3NKHU
2.1 Krnaccudukanus muddepeHnnambHpIX 3 NJI-1.0IIK- JI1.1J12.1
YPaBHEHUI BTOPOTO MOPAJKA C YACTHBIMU 1 UJI-
IPOU3BOIHBIMY /JIeK/ 2.0IK-1
NJ-3.0I1K-
1
2.2 Krnaccudukanus muddepeHnnambHpIX 2 NJ1-1.0IIK- JI1.1J12.1
YPaBHEHUI BTOPOTO MOPAJKA C YACTHBIMU 1 UJI-
npou3BoaHbIMH /TIp/ 2.0IK-1
NJ1-3.0I1K-
1
2.3 Knaccudukanus muddepeHpanbHbx 2,1 | Ua-1.0IIK- JI1.1J12.1
YPaBHEHUI BTOPOTO MOPAJKA C YACTHBIMU 1 UJI-
nipou3BoaHbIME /Cp/ 2.0IK-1
NJ1-3.0I1K-
1
Pazgen 3. YpaBHeHust
TrHNepooINIecKoro THIIA
31 Pemenne lanambepa U1 ypaBHEHUS 3 na-1.0IK- JI1.1J12.1
konebGaHuii cTpyHsbl /JIex/ 1 -
2.0TIK-1
nJ-3.0TIK-
1
3.2 Meron @ypse /Jlex/ 4 Na-1.0IK- JI1.1J12.1
1 NA-
2.0IIK-1
nJ-3.0IIK-
1
3.3 CrienpasnbHble () YHKIMH MaTEeMaTHYECKOM 4 Na-1.0I1K- JI1.1J12.1
¢duzuku /Jlex/ 1 -
2.0IIK-1
nJa-3.0I1K-
1
34 BonnoBoe ypaBHenue /Jlex/ 3 NI-1.0I1K- JI.1J12.1
1 NA-
2.0IIK-1
nJa-3.0I1K-
1
3.5 Pemrenne lanamOepa /11t ypaBHEHHS 4 NI-1.0I1K- JI1.1J12.1 KonnexktuBHas
konedanuii crpynsl /IIp/ 1 U1a- MBICITUTEITbHAS
2.0IIK-1 JeATENBHOCTD
nJa-3.0I1K-
1
3.6 Merton ®ypwe /TIp/ 4 NI-1.0I1K- JI1.1J12.1 Mo3roBoii
1 UA- ITypM
2.0IIK-1
nJa-3.0IIK-
1
3.7 CrierpasbHbie () YHKIUA MaTEMaTHYECKON 4 NI-1.0I1K- JI.1J12.1 Mo3roBoii
¢usuku /Tlp/ 1 U1- HITYpM
2.0IIK-1
nJa-3.0IIK-
1
3.8 Bomrosoe ypasaenue /I1p/ 4 na-1.0I0K- JI1.1J12.1 Mosrosoii
1 UA- HITYpM
2.0IIK-1
nJa-3.0I1K-

1




3.9

Pemenne [lanamOepa Juts ypaBHEHHS
kosedanuii crpyHs! /Cp/

VI/1-1.0IIK-
1 UJ-
2.0IIK-1
1J1-3.0TIK-
1

JI1.1J12.1

3.10

Mertox ©ypre /Cp/

J1-1.0TIK-
1 UJ-
2.0IK-1
1J1-3.0TIK-
1

JI1.1J12.1

3.11

CrienpianbHble pYHKIMH MaTEeMaTHYECKOM
¢msuku /Cp/

/- 1.01IK-
1 UJ-
2.0IK-1
1J1-3.0TIK-
1

JI1.1J12.1

3.12

BonroBoe ypaBuenue /Cp/

2,1

W/1-1.0TIK-
1 U
2.0TK-1
1J1-3.0TIK-
1

JI1.1J12.1

Paznen 4. YpaBHeHus napadoanyeckoro
THIIA

4.1

Pemenue ypaBHeHuil napabonu4ecKoro
tuna /Jlex/

WJI-1.01IK-
1 UJI-
2.0TIK-1
WJ1-3.011K-
1

JI1.1J12.1

4.2

Pemenue ypaBHeHuil napabonn4eckoro
tuna /T1p/

WJ-1.01IK-
1 U
2.0TIK-1
WJI-3.0T1K-
1

JI1.1J12.1

MosroBoit
HITYpM

4.3

Perienne ypaBHeHUH napaboinu4eckoro
tumna /Cp/

WJ-1.01IK-
1 UJI-
2.0TK-1
WJ1-3.01IK-

JI1.1J12.1

Pazgen 5. YpaBHeHus1 3JUIMITHYECKOT0
THIA

5.1

Pemenne ypaBHEeHUH 3JUTMIITHYECKOTO
tumna /Jlex/

10

JI1.1J12.1

5.2

Pemenne ypaBHEHUH 3JUTMIITHYIECKOTO
tuna /T1p/

JI1.1J12.1

Mo3sroBoi
HITYpM

5.3

Pemenne ypaBHEHU 3JUTMIITHYIECKOTO
tumna /Cp/

JI1.1J12.1

Paznen 6. KoncyabTanuu

6.1

Koncynbranus o puciuruinie /Konc/

1,8

WJI-1.01IK-
1 UJI-
2.0T1K-1
WJ1-3.011K-

Pazpgeu 7. IIpome:kyTouHast arTecTalust
(3auéT)




7.1 INoxroroska k 3auéry /3auér/ 5 8,85 | NJ-1.0IIK- 0
1 N1-
2.0I0K-1
NJ-3.0I1K-
1

7.2 KonrakrHas pabora /KCPATT/ 5 0,15 | NA-1.0IIK- 0
1 U
2.0IIK-1
NJ-3.0I1K-
1

5. ®OH/Jl OIEHOYHbIX CPEJICTB

5.1. IosicHuTEJIbHAS 3aNHCKA

1. Ha3snauenue (bOHI[a OLICHOYHBIX CPCACTB. OI_ICHO‘IHI)IC Cp€ACTBa NMp€AHa3HAYCHBI UIs1 KOHTPOJISI U OLICHKH O6paSOBaT€J'[I)HI)IX
JIOCTHIKCHUH O6yLIaIOH_II/IXC$I, OCBOUBHIHX IIpOTrpaMMy yqe6H0171 JUCHUILUTUHBI «MeTOoIbl MaTeMaTHYSCKON (l)I/ISI/IKa».

2. DoHJ OLICHOYHBIX CPE/ICTB BKIIOYACT BBOJHBIN TECT, 2 TECTA TEKYIIETO KOHTPOJIS, KPUTEPHH OLICHUBAHUS M BOIPOCHI
HPOMEXYTOYHOM aTTecTanuy B popMe 3adeTa.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEro KOHTPOJIs

O1eHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJIS puBeeHbl B [Ipuinoikenun -- BBOAHBII TeCT.
OreHOYHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJI puBeeHbl B [Ipunoskenny -- Texymuii tect 1.
OreHOUHBIE CPEACTBA AJIs BXOIHOIO KOHTPOJIs puBeeHs! B [Ipunoskenun -- Texymiuii Tect 2.
OreHOUHBIE CPEACTBA AJIsl BXOIHOI0 KOHTPOJIs NpuBeieHs! B [Ipunoskenun -- Kputepuu oneHUBaHUS.

5.3. Tembl NMCHLMEHHBIX PadoT (3cce, pepepaThbl, KypcoBbie padoThI U JP.)

ITucemeHHbIC pa60TI)I Ipu peajin3aliii JUCHUIUIMHBI HE IPEAYCMOTPEHBI

5.4. OneHo4YHbIE CPEICTBA AJIs1 MPOMEKYTOUHON aTTeCTANN

Bonpocsr qnsa 3auera

IO IMCLUILTHHE MeTo/Ibl MaTeMaTu4eckoi Gpu3nku

1. YpaBHeHue konedanuii MeMOpaHbl. Y paBHEHHE KOJIEOAHHH CTPYHBIL.

2. YpaBHEHHE MPOIOIbHBIX KOIEOAHHI TOHKOTO CTEPIKHSL.

3. OcHOBHbIE ypaBHEHHS TUAPOANHAMUKY. Y paBHEHHE PaCIPOCTPAHEHUS 3BYKa.
4. TlpuBeneHne K KAHOHMYECKOMY BHIY YPaBHEHUI BTOPOTO MOPSAKA C
MOCTOSHHBIMH K03 dunmentamu. Tunsl ypaBHEHHH BTOPOro MOpsaKa.

5. IlpuBeneHne K KAHOHUUECKOMY BUlY YPABHEHUM BTOPOIO NOPSAAKA C ABYMS
HE3aBHCUMbIMU IIEPEMEHHBIMH.

6. Pemenue Jlanambepa uist ypaBHEeHUsI KoleOaHUN HEOrpPaHUYEHHOM CTPYHBI.
7. 3amaua Kommm 15 ypaBHEHUS KOeOaHUN CTPYHBL.

8. KonebaHus cTepKHS ¢ OAHUM 3aKpeIUIeHHBIM KOHIIOM. PH3H4ecKuil CMBICII.
9. Meron ®yphbe amst ypaBHEHHsI CBOOOIHBIX KOJIEOaHUIT CTPYHBI.

10. O6uias cxema metona Dypoe.

11. ETMHCTBEHHOCTD PEUICHUsI CMEIIAaHHOM 3a/1auH.

12. ®opmymna [lyaccona it BOHOBOTO ypaBHEHHS. PacnipocTpaHeHrne 3ByKOBBIX
BOJIH B IIPOCTPAHCTBE.

13. ETUHCTBEHHOCTD PEUICHUsI BOTHOBOTO YPaBHEHHUS.

14. Ypasuenue beccens. @ynkunu becces.

15. CBoOomnbIe KONEOaHUS IPSIMOYTOIEHOM MEMOpaHEI.

16. ®opmynsr Octporpanckoro—I aycca u I'puHa.

17. YpaBuenus Jlannaca u Ilyaccona.

18. OcHOBHBIE CBOWCTBA TAPMOHUIECKHUX (YHKIIUH.

19. Teopema o cpenaeM apudmermaeckoM. Teopema 0 MAKCUMYME U MUHAMYME.
20. Pemenne BHyTpeHHeH 3amaun J{upuxiie as mapa.

21. YpasHenue ['enpmromsiia.

22. IlepBas xpaeBasi 3a/1a4a IJIsl ypaBHEHHS Tapadonnaeckoro tuma. TeopeMa o
MaKCHMyM€ U MHHHMYME.

23. Pemenre nepBoii KpaeBoi 3a1a4u Ul YpaBHEHHSI TETLTIOTPOBOTHOCTH.

24. CymniecTBOBaHHE M €IMHCTBEHHOCTD pelIeHus 3anaun Komm st ypaBHeHHS
TETJIONPOBOIHOCTH.

KPI/ITGPI/II/I OLICHUBAHUA JId 3a4€Ta

3auteHo [latoTcs ¢ 00BSCHEHUSAMH BCE ONPEIENCHNS, YTBEPKACHHS TeopeM, GopMyibl. [IpHBOISTCS TOTHYECKH CTPOTHE
JIOKa3aTeNbCTBA TEOPEM U BBHIBOABI (hopMyit.




Jlarorcst ¢ 00BSICHEHNSIMH BCE OIPEACIICHIS, YTBEPKACHUS TeopeM, Gopmynsl. [IpuBosSTCS 9aCTHYHO JIOTHYECKU CTPOTHE
JIOKa3aTeIbCTBA TEOPEM U BBIBOZBI (hopMyII.

Jarorcst ¢ 00BSICHEHNSIMH BCE OPEAEIIEHHS, YTBEPKACHHUS TeopeM, Gopmynsl. [IpuBoasTcs OTaeIbHBIE BRIPAYKEHUSI BMECTO
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (hOPMYIL.

WJIN Jarotcs 6e3 yeTKnx 00BSCHEHUSMH ONPEEICHUs, YTBEPKICHUS TeopeM, popMyisl. IIpuBonsATCS 37EMEHTHI
JIOKa3aTeIbCTB TEOPEM H BHIBOJIOB (hOPMYIL.

He 3auteno [latorcst Oe3 ueTknx 00bsSCHEHUSAMU ONpPEJeNICHNs], YTBEPKICHUS TeopeM, (popMyibl. [IpuBoasTcs oTaenbHbIe
BEIDOKEHHS BMECTO JI0KA3aTEINbCTB TEOPEM M BBIBOJIOB (hOPMVIL

6. YYAEBHO-METO/JUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JluTEpaTypa

ABTOpBI, COCTABHTEIH 3arnasue U3paternseTBo, rof Oi1. anpec
JI1.1 |Ksipos B.A. Merozsl Matemarnueckoit Gpusmku: yuednoe |Iopro-Anraiick: BULL[http://elib.gasu.ru/index.ph
rocodue 11 By30B ATy, 2019 p?

option=com_abook&view
=book&id=3450:962&cati
d=6:physics&Itemid=164

6.1.2. /lonoJHUTE/ILHAS JIUTEPATYpa

ABTOpBI, COCTABUTENH 3arnasue HW3pnatenscTBO, TOT, On. agpec
JI2.1 |Bnagumupos B.C., YpaBHEHUS MaTeMaTH4eCKON (PU3UKU: Mocksa: @usmartiur,
XKapunos B.B. y4eOHUK I BY30B 2008

6.3.1 IlepevyeHb NpOrpaMMHOro odecnedeHust

6.3.1.1|Moodle

6.3.1.2|MS Office

6.3.1.3|Kaspersky Endpoint Security ams 6usseca CTAHJAPTHBIN

6.3.1.4|MS WINDOWS

6.3.1.5|NVDA

6.3.1.6| AAunexc.bpayzep

6.3.1.7|LibreOffice

6.3.2 TlepeyeHb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|OnekTponHo-6ubnuoreunas cucrema [PRbooks

6.3.2.2|ba3a naHHbIX «OnekTpoHHas Onbmuoreka ['opHO-ANTalHCKOr0 TOCYIapCTBEHHOTO YHHUBEPCUTETA)

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

poOIeMHas JCKIHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIJIMHBI (MOAYJIS)

Homep ayautopun |Ha3nauyenue OCcHOBHO€ OCHAILIEHHE
214 b1 Kabuner MeTonuky npenogaBaHus YyeHndeckas J0CKa, MyJIbTUMEIHAIIPOEKTOP, KOMITBIOTED,
¢u3uku. YueOHas ayquTopus s 9KpaH, MM0CcaI09HbIe MecTa 00ydJaroIuxcs (10 KOITUIECTBY

MIPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, |00yJaromuxcs), pabodee MECTO IPEroAaBaTeNs
3aHATHI CEMUHAPCKOTO THIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBHITIONIHEHHS KYPCOBBIX
paboT), TPYIIIOBHIX ¥ WHIANBUAYAIBHBIX
KOHCYJIBTAIMA, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUHOM aTTECTAINH

211 b1 KomnerotepHsriii knacc. YueOHas Pabouee mecto mperonaBatens. [locagounsie MecTa
AyJUTOPHS ISl IPOBEICHUS 3aHATHI o0y4aromuxcs (0 KOMMYIECTBY 00YJaOIIHXCS),
JIEKIMOHHOT'0 THIIA, 3aHATHI KOMIIBIOTEPHI € JOCTYIIOM K MHTepHeT

CEMHHAPCKOT'0 THIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOITHEHHUS KYPCOBBIX
paboT), TPYNITOBEIX W MHAWBUAYAIBHBIX
KOHCYJIbTallUH, TEKYIIEr0 KOHTPOMIS U
IIPOMEKYTOUHOU aTTecTanuu. [ToMenieHue




220 b1 VYuebHast ayquTOpHs JJIsI TPOBEACHUS YyeHndeckas 10CKa, MOCaI0YHbIE MecTa 00yJatomuxcs
3aHATUH JEKIIMOHHOT O TUIIA, 3aHATHH (o xonuyecTBy 00ydaromuxcs), pabodee MecTo
CEMHMHApPCKOro TUIIA, KypCOBOTO npenojgaBaTenst

MIPOEKTUPOBAHUS (BBITIOIHEHHUSI KYPCOBBIX
paboT), TPYNIIOBEIX W MHANBUAYAIHHBIX
KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJIS U
NIPOMEKYTOUHON aTTeCTallui

9. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCSI I10 OCBOEHUIO JTUCIIUMITJIMHBI (MO YJIS)

Jleximy, ¢ OHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM y4EOHBIX 3aHATHH B BHICHIMX YUCOHBIX 3aBEICHHUSX, PECTABIIIOMIAs
€000l cHCTEMAaTHYECKOe, OCNIEN0BATENBHOE YCTHOE U3JI0XKEHNE NIPENIOIaBATENEM ONPENEIEHHOrO pa3/iena KOHKPETHOH HayKu M
y4eOHOI NUCIUIUINHBL, C IPYTOi — 3T0 0co0ast popMa caMOCTOATENBHOM paboThI ¢ yueOHBIM MaTepHanoM. JIekius He 3aMeHsteT co0oit
KHHT'Y, OHA TOJIBKO IIOJTAIKUBACT K HEH, pacKphIBasi TeMy, IPOOJIEMy, BBLICIISA TIIABHOE, CYIIIECTBEHHOE, Ha YTO CIEAYeT 00paTUTh
BHUMAHME, YKa3bIBAa€T IIyTH, KOTOPBIM HYXHO CJIE{0BaTh, 100UBAsCh IITyOOKOro IOHUMAHUs IOCTABIEHHOM Ipo0IeMsl, a He o0LIeH
KapTUHBI.

PaboTa Ha JeKIMH — 3TO CIOXKHBIN MpoIiecc, KOTOPBIN BKIIOYAET B ce0s TaKHe SIEMEHTHI KaK CIylIaHue, OCMBICIIEHHE U COOCTBEHHO
KOHCIEKTHpoBaHue. J{J1s TOro, 4ToObI JIEKIHs BHIIOJIHUIIA CBOE HA3HAUEHHUE, BaXKHO OATOTOBUTHCA K HEIl U ee 3amucu elle 10
[IpUX0Ja IpenoaBatelis B ayAUTOpuio. bes 3Toro najnbHeliiee BOCIPUSTHE JEKIUY CTAHOBUTCS CIOXKHBIM. JIeKIUs B yHUBEpCUTETE
paccyMTaHa Ha MOArOTOBJIEHHYIO ayauTopHio. IIpenonasarens usnaraet 1000 BOIPOC, OPHEHTUPYSCH Ha Te 3HAHMS, KOTOPBIE
JIOJKHBI OBITh Y CTYJIEHTOB, YCBOMBIIMX MaTepUall BCEX MPEAbIAYIINX JIEKIMI. BaykHO HayunThCs CIyIIaTh IPenoaBaTesst BO BpeMst
JIEKLIUHY, TTOJIEPKUBATH HENIPEPHIBHOE BHUMAHKE K BBICTYAIOLIEMY.

OpHako, OJHOTO CIyIIaHus HeaocTaTouHo. HeoOxoaumo hUKcHpOBaTh, 3alMChIBAaTh TOT IIOTOK HH(OpMaLuK, KOTOPHIH coolIaeTcs
BO BpeMsl JIEKIIMM — HAYYUThCS BECTH KOHCIEKT JIEKIUH, T1e HOopMYIUpoBaIich Obl HauOonee BaXKHbIe MOMEHThI, OCHOBHBIE
TONT0XKEHNUS], U3T1araeMble TeKTOpoM. JJIs BelleHHs KOHCIIEKTa JIEKLIUK CIeAyeT UCIONb30BaTh TETpab. BeneHne koHcmekTa Ha
JIMCTOYKAX HE PEKOMEHIYETCsl, TOCKOIBKY OHHU HE TaK yIOOHBI B HCIOJIB30BAHUM U 4acTo TepstoTcs. [Ipu opopmiieHnu KoHcnekTa
JIEKLIUY HEOOXOJUMO OCTABIIATH MOJIsL, TAE CTYAEHT MOXKET 3alucaTh CBOM COOCTBEHHbBIE MBICIH, BOZHUKAIOINE [TApAJIIENBHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, & TAKXKE BOIPOCH!, KOTOPBIE MOT'YT BO3HUKHYTH B IIPOLIECCE CIYIIaHUs, YTOObI IOJIYYUTh Ha HUX
OTBETHI IIPH CaMOCTOSITENILHOM NpopaboTke MaTepuaa KUY, IPU U3y4eHUH PEKOMEHI0BAaHHON JIUTEpaTyphl WIN HETTOCPEACTBEHHO
y IpenozaBaTens B KoHLe JIeKIHU. COCTaBIIsIs KOHCIEKT JIEKIUH, CIIEAYEeT OCTaBIIATh 3HAUNTENbHBII MHTEpBaJl MEX Iy CTPOUKaMH. DTO
CBSI3aHO C TEM, YTO MHOT1a BO3HUKAET HEOOXOAUMOCTb BIIUCATh B EPBOHAYAIBHBIH TEKCT JIEKIUH OJHY MM HECKOIBKO CTPOYEK,
HMEIOLIHUX NPHHINIHATBHOE 3HAYE€HNE U TOUEPITHYTHIX U3 IPYTUX HCTOUHUKOB. PaccTosiHIE MeX Ty CTpOKaMH HEOOXOANMO TaKKe JUIS
MO4EPKUBAHUS CIIOB MM LIEIBIX IPYII CIOB (TaKoe MoguepKHBaHNe BBI3bIBAETCA HEOOXOAUMOCTBIO NIPHUBIIEYh BHUMAHHE K TaHHOMY
MECTY B TEKCTe MpH MOBTOPHOM uTeHHH). OOBIYHO MOAYEPKUBAIOT ONPEIETIECHNUS, BBIBOJIBL.

Taxoke Ba)KHO MOTHOCTBIO 0€3 BCSKUX U3MEHEHHUH BHOCHTD B T€TPAb CXEMBI, TAONUIIBI, YEPTEXKHU U T.II., ECITH OHH MPEJIIoIaraloTcs B
nekiuu. J{is Toro, 4To6bI COBMECTUTH MEXAaHHYECKYIO 3aIUCh C OYTH JOCIOBHBIM (DMKCHPOBaHHEM HanOonee BayKHbIX MOI0XKEHHUIH,
MOKHO HCIIONB30BaTh CHCTEMBI YCIOBHBIX COKpAIlleHHH. B mepByto odepensb COKpallatoTcs JUTMHHBIE CIIOBA U T€, YTO MOBTOPSIIOTCS B
pedn JeKTopa Jare Bcero. IIpu 3ToM caMo CokpalieHne JOMKHO ObITh O BO3MOXKHOCTH KPATKUM.

Cemunapckue (rmpakruieckue) 3anatus CaMocTosiTeNbHas padoTa CTYICHTOB M0 OATrOTOBKE K CEMHUHAPCKOMY (ITPAKTUYECKOMY)
3aHSTHIO TOJDKHA HAYMHATHCS C O3HAKOMIICHHSI C [UITAHOM CEMHHAPCKOT0 (IPAKTHYCCKOr0) 3aHsITHsI, KOTOPBIN BKIIOYALT B ceOst
BOIPOCHI, BHIHOCHMBIC HA 00CY)KICHHE, PCKOMEH/IAIINH 110 OArOTOBKE K CEMUHAPY (IPAKTHYECKOMY 3aHSITHIO), PEKOMEHIYEMYIO
JIUTEpaTYpy K Teme. M3ydeHne MaTepuaia CiaeayeT Ha4aTh ¢ IPOCMOTPa KOHCIICKTOB JICKIHil. BOCCTAHOBHB B maMsATH MaTepHal,
CTYJCHT IPUBOAUT B CHCTEMY OCHOBHBIC [TOJI0KEHHUS TEMbI, BOIIPOCHI TEMBI, BBIISISISA B HEH [TIABHOE M HOBOE, HAa 4TO 00palagoch
BHHMAHHE B JICKLIUH. 3aTeM ClieyeT BHUMATEIILHO IIPOYUTATh COOTBETCTBYIOLIYIO TJIABY YUCOHHUKA.

Jsist Gornee yriryGIeHHOr O H3yYeHHUs BOIIPOCOB PEKOMEHIYETCsI KOHCIIEKTHPOBAaHUE OCHOBHOM M TONOIHUTEIBHON JIuTepaTyphl. Ynras
PCKOMEH/IOBAaHHYIO JINTEPATYPY, HE CTOUT [IACCHBHO IPHHUMATH K CBEJCHHIO BCC HAIIMCAHHOE, CIICAYET aHAM3UPOBAThH TEKCT, AyMATh
HAaJ{ HUM, 3TOMY CIIOCOOCTBYIOT 3aIIHCH 110 XOJY YTCHHsI, KOTOPbHIC IIPEBPAILAIOT YTCHHE B IIPOLIECC. 3aIUCH MOT'YT BECTUCH B
pa3nu4HOi (hopMe: pa3BEePHYTHIX H MPOCTHIX [UIAHOB, BBIMUCOK (TE3UCOB), AHHOTAINH H KOHCIICKTOB.

ITomo6pas, oTpaboTaB MaTEpHa M YCBOMB €ro, CTYACHT JOJDKEH Ha4aTh HEIMMOCPECTBEHHYIO IIOArOTOBKY CBOETO BBICTYILUICHHUS Ha
CEeMHHAPCKOM (IPAKTHIECKOM) 3aHSTHH IJIsI 4€r0 CICAYET IPOAYyMATh, KAK OTBETHTH HA KaXKIbIil BOIIPOC TEMBI.

[To xaxIoMy BONPOCY IUIaHA 3aHATUH HEOOXOMMO MOATOTOBUTHCS K YCTHOMY c000IeHHIO (5-10 MUH.), ObITh TOTOBBIM HPUHSTH
y4yacTue B 00CYX/ICHHH U JIOTIOJTHEHUH JTOKIIAJI0B M COOOIICHUH (10 5 MuH.).

BeIcTyIUIeHIE HA CEMHHAPCKOM (IIPAKTHYECKOM) 3aHSTHU JOIKHO YIOBJICTBOPSTH CIACAYIOIINM TPEOOBAHMSIM: B HEM H3JIArar0TCs
TEOPETHIECKHE MOAXObI K PACCMATPUBAEMOMY BOIPOCY, AACTCSI AHAIM3 IIPUHIIMIIOB, 3aKOHOB, HOHSATUI M KATCTOPHIA; TCOPETHYESCKHE
TOJTOXKEHHSI OAKPEIUIIIOTCS (DaKTaMu, IPHUMEPaMH, BBICTYIUICHUE JIOJDKHO OBITh apTyMEHTHPOBAHHBIM.

JlaGopaTopHbie pabOThI SBISIOTCS OCHOBHBIMU BU/IaMHU YUeOHBIX 3aHATHI, HATIPABICHHBIMUA Ha SKCIIEPUMEHTAIbHOE (TIPAKTHUECKOEL)
MIOATBEPIKICHUE TEOPETUUECKUX TOIIOKEHUH U (HOPMUPOBaHHE 00IIETTPOPECCHOHANBHBIX U MPOPECCHOHANBHBIX KOMITeTeHIHH. OHH
COCTABJIAIOT BAXKHYIO YaCTh TEOPETHUCCKON M MPOQPECCHOHAILHON MPAKTHYECKOM MTOITOTOBKH.

B nporiecce nabopatopHoii paboTHI KaK BUAa yIeOHOTO 3aHATHS CTYIECHTHI BEITOTHSIIOT OJJHO MITM HECKOJBKO 33/IaHAH  TTOJT
PYKOBOJICTBOM TIPETIOaBaTeNs B COOTBETCTBUH C H3Y4aeMbIM COZEpKAHUEM YIeOHOTO MaTepHaia.

[pu BeIMOTHEHNN 00yJIatOIIIMICS Ta00PaTOPHBIX paOOT 3HAYMMBIM KOMITOHEHTOM CTAHOBSTCS IIPAKTUYECKHE 3aIaHHS C
HCIIONIb30BAHNEM KOMITBIOTEPHOM TEXHUKH, JIAOOPATOPHO - MPUOOPHOro 000pyI0BaHHs | Ap. BEIMONHEHNE CTyIeHTaMu
11a00paTOPHBIX pabOT MPOBOAUTCS C LEbI0: (POPMUPOBAHHS YMEHHI, MPAKTHUECKOTO ONBITA (B COOTBETCTBUH C TPEOOBAHUIMH K
pe3ylibTaTaM OCBOSHUS QUCHHIUIMHEI, ¥ HA OCHOBAHHH IepeuHst HOPMUPYEMBIX KOMIIETEHINH, YCTAaHOBJICHHBIMH pabodeit
MIPOrpaMMOi TUCITUILTHHBI), 0000IIEHH s, CHCTEMATH3aIlH, YIITyOJIeHus, 3aKpEIUICHHUsI TOTYYeHHBIX TEOPETUUECKUX 3HAHUH,




COBEPIICHCTBOBAHUS YMEHUH IPUMEHATh OTY4EHHBIE 3HAHUS HA IIPAKTUKE.

CocraB 3amanuii urs 1ab0paTOpPHOH pabOTHI TOIDKEH OBITH CINIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEACHHOE BPEMsI OHH MOTIIH OBITh
BBITIOJTHEHBI Ka4eCTBEHHO OONBITMHCTBOM CTYICHTOB.

I1pu mranrpoBaHNH J1a00PATOPHBIX PA0OT CIIEIyeT YIUTHIBATE, YTO B XO/IC BEIITOIHEHNS 3aJaHUI Y CTYICHTOB (DOPMUPYIOTCS YMEHUS
1 IIPaKTHYECKHUH OIBIT PabOTHI ¢ Pa3IMIHBIMH IPHOOPAMH, YCTAaHOBKAMH, JTaOOPaTOPHEIM 000pyIOBAHHEM, allapaTypoH,
IporpaMMaMH ! JIp., KOTOPbIE MOT'YT COCTABIIATH YacTh IPO(eCCHOHANBHON MPaKTHYECKON MOATOTOBKH, a TAKXKE HCCIEI0BATEIECKIE
yMeHU (HaOJI01aTh, CPaBHUBATh, aHAIM3UPOBATh, YCTAHABIMBATD 3aBHCHMOCTH, JIATh BHIBOJIBI M 00OOIICHHUS, CAMOCTOSTEIIHHO
BECTH HCCIIEN0BaHUE, OPOPMIISTH PE3YIbTaThI).

BrinonaeHno 1a60paTOpHEIX pabOT MpeIIecTBYET NPOBEpPKa 3HAHUI CTYICHTOB - HX TEOPETHYECKOI TOTOBHOCTH K BEIITOIHEHHUIO
3a7aHusl.

@DopMbl OpraHU3alMy CTYAECHTOB IPU [IPOBEIEHUY J1a00paTOpHbIX paboT: GpoHTaNIbHAs, IPYNIIOBas U UHAMBUAYaIbHAas. 1Ipu
(poHTaNBHOI (hopMe OpraHN3alUH 3aHATHH BCE CTYICHTHI BEITONHSIOT OJJHOBPEMEHHO OIHY U Ty e padoty. [Ipu rpymmosoit hopme
OpraHHM3aIMy 3aHATHI OJIHA U Ta e padoTa BEIOIHACTCS IpyNIIaMu 1o 2 - 5 yenoBek. [Ipn nHIuBUIyanpHOM (hopMe OpraHn3anuy
3aHATUIN KaXbII CTYJEHT BBINOIHAET UHIUBUAYAIbHOE 3a/JaHUE.

Texymuii KOHTPOJIb YUeOHBIX HOCTHXEHUI IO pe3ysibTaTaM BBIIOJIHEHUS J1a00paTOPHBIX pabOT IPOBOAUTCS B COOTBETCTBUU C
CHCTEMOH OlleHMBaHUs (PEUTHHI OBOI, HAKOIIUTENBHOM U JIp.), a Takoke opMaMu U MeToaMu (KaK TpaJULOHHBIMU, TaK U
HMHHOBAIIMOHHBIMH, BKJII0Yasi KOMIIBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMU B pabouell MporpaMme AUCHUILIMHBL (Moayis). Texymmit
KOHTPOJIb IPOBOJUTCS B Mpejiesiax yueOHOro BpEMEHH, OTBEICHHOI0 pabouuM yueOHbIM INITAHOM Ha OCBOEHUE TUCLUILIMHBI,
PE3YIIBTAThI 3aHOCATCS B XKYpHAJl YUEOHBIX 3aHATHH.

O6beM BpeMeHH, OTBOJIMMBII Ha BBIIIOIHEHHE J1a0OPaTOPHBIX PaboT, IIIAHUPYETCsl B COOTBETCTBUU ¢ yueOHbIM 1u1anoM OIIOIT.
INepeuens naboparopHbix pabot B PIIJI, a Taxke KONMYECTBO YaCOB HAa UX MPOBEJEHHE JTOIKHBI 00ECTIEUNBATh PEATTH3AINIO
TpeOOBaHUM K 3HAHUSIM, YMEHUSAM U NIPAKTHYECKOMY OIIBITY CTYJEHTa 110 JUCLUIUINHE (MOIYII0) cooTBeTcTBYtomEel OITOIL

CamocrosiTensHas paboTa 00yJaroLIMXCsS— ATO IUTaHUpyeMasi yueOHast, yueOHO-HCClIe[oBaTeIbCKas, HAy4HO-UCCIIeJOBATEIbCKAs
pabota, BBITIOIHACMAs: BO BHEAYAUTOPHOE BPEMsI T10 33JaHUI0 U IPH METOIMYCSCKOM PyKOBOJCTBE IPEHOaBaTes, HO 6e3 ero
HETIOCPECTBEHHOTO yYACTHS.

O0BEM CaMOCTOSATENIBHON PabOTHI ONpeaeNsieTcs yaeOHbIM IIAHOM OCHOBHOM MPO(decCHOHAIBHOM 00pa30BaTeIbHOMIIPOrpaMMEI
(OTIIOIT), paboueii mporpaMMoii JUCIUILTUHBI (MOYJIS).

CamocrosiTenbHast paboTa OpraHU3yeTCsl U MPOBOAMTCS C IENbI0 (POPMUPOBAHHS KOMIETSHITHIH, TOHUMAEMbIX KaK CIIOCOOHOCTh
IIPUMEHSTh 3HAaHWS, YMEHHS M JIMYHOCTHBIE KauecTBa IJIsl YCHEIIHON PaKTHYECKOM AESTENbHOCTH, B TOM YHCIIE:

- opMupoBaHus YMEHHUH 1O MMOMCKY U MCIIOIL30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUANILHOM JIUTEPATYPHI, & TAKKE
JPYrux MCTOYHUKOB MH(OPMALNY;

- KQUECTBEHHOI'0 OCBOCHUSI M CUCTEMATH3aLUH TOyIEHHbBIX TEOPETUIECKUX 3HAHUH, UX YIITyOIeHHs U PACIIUPEHUs 10 IPUMEHEHHIO
Ha ypOBHE MEXIIPEAMETHBIX CBS3eH;

- (hopMUPOBAHMS YMEHUS IPUMEHSTH NOyIeHHbIE 3HAHUS Ha MIPAKTHUKE (B MPOYECCHOHANBHOMN AeATeIbHOCTH) U 3aKpeIICHUs
IIPAaKTUYECKUX YMEHHUH 00yJaronmxcs;

- Pa3BUTHSA MO3HABATENbHBIX CIIOCOOHOCTEH, (DOPMUPOBAHUS CAMOCTOSTENEHOCTH MBIIIICHUS 00yJalOINXCs;

- COBEpILICHCTBOBAHMS PEUEBBIX CITOCOOHOCTEH 00y4aroIInXCs;

- opmMupoBaHus HEOOXOIUMOrO YPOBHS MOTHUBAILIMH O0YYAIOIIMXCS K CHCTEMaTHYECKOM paboTe Juist Ooay4YeHUs 3HAaHUH, YMEHUH 1
BJIaJICHU B IEPUOJ yI€OHOr0 ceMecTpa, akTUBHOCTH 00yJaoINXCsl, TBOPUECKOH WHULATHBEI, CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmMupoBaHus criocOOHOCTEN K CAMOPA3BUTHIO (CAMOTIO3HAHHIO, CAMOOIPE/IECIICHHIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALIMH 1 CAMOPETYIISLINN );

- Pa3BUTHS HAyYHO-HCCIIEA0BATENBCKUX HABBIKOB;

- Pa3BUTHS HABBIKOB MEKINYHOCTHBIX OTHOLIEHH.

K camocrostenbpHOi paboTe 1Mo JUCHUILTUHE (MOAYIII0) OTHOCSITCS: MPOPa0OTKa TEOPETUIECKOr0 MaTepralia AUCIUTUINHBI
(MOZyIIs1);TOArOTOBKA K CEMUHAPCKUM M TIPAKTUYECKUM 3aHATHSM, B T.4. IIOATOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH
o0yuaroImuxcs(TeKyIias aTTecTalys); MOAroTOBKa K JIA00paTOPHBIM paboTaM; MOJrOTOBKA K MPOMEKYTOYHOH aTTecTaluu (3auéram,
JK3aMeHaM).

Bunpl, popMbl 1 00BEMBI CAMOCTOSATEILHON pab0ThI 00yJaIOIIUXCATPH U3YICHHH AUCIUTUTAHBI (MOIYJISI) ONPEACIISFOTCS:

- coJiep)KaHNEM KOMITETCHIIUH, (POPMHUPYEMBbIX TUCHUIUTHHON (MOIyIIEM);

- cnen(UKOM AUCUUILTHHBI (MOAYIIS), TPUMEHIEMBbIMUA 00pa30BaTEIbHBIMU TEXHOIOTHSIMU;

- TpynoeMkocthio CP, mpenycMoTpeHHON y4eOHBIM ITAHOM;

- YPOBHEM BbICIIEro 00pa3oBanus (0akagaBpHar, CIICIUAIUTET, MATHCTPATYpPa, aClIUPaHTypa), Ha kKotopoM peanusyercs OIMOIT,

- CTENICHBIO MTOATOTOBIEHHOCTH 00YJalOIINXCSL.

KypcoBast pabota SIBIS€TCS CaMOCTOSITENIbHBIM TBOPYECKUM ITMCHMEHHBIM Hay4HBIM BHJIOM JISTENILHOCTH CTYICHTA [0 pa3paboTke
KOHKPETHO# TeMbl. OHa OTpaskaeT NpHoOpeTEeHHbIE CTYICHTOM TEOPETHIECKIEe 3HAHUS 1 NpaKTHYecKue HaBbIkU. KypcoBas padota
BBITIOJIHSIETCS CTYICHTOM CaMOCTOSITENILHO MO/l PYKOBOJICTBOM IPENO/IaBaTelIs.

KypcoBas pabota, Hapsay ¢ 3K3aMEHAMH U 3a4€TaMU, SIBISETCS OJHOM U3 (hOpM KOHTPOIS (ATTECTALNH ), TIO3BOJISIONICH OMPEICIUTh
CTeIIeHb MTOATOTOBICHHOCTH Oyaymiero crenuanucta. Kypcossle paOOThI 3aIHIIAIOTCS CTYACHTAMHE IO OKOHYaHNH H3YUCHUS
YKa3aHHBIX JUCIHIIINH, OIPEAEICHHBIX YIeOHBIM TIAHOM.

Odopmienne paboTHI JOKHO COOTBETCTBOBATH TpeboBaHMAM. OO0BeM KypcoBoit paboTsl: 25-30 crpanurr. CIHCOK JIUTEpaTyphl U
IMpunoxenus B 00beM padoTsl He BxoasT. KypcoBast paboTa I0mKHa COiepKaTh: TUTYIBHBI JIHCT, COAEPIKaHNE, BBEJCHHE, OCHOBHYIO
4acTh, 3aKJIIOYECHHE, CIIHCOK JINTEPATYPhI, pUiIoKkeHne (mpu HeodxomumocTr). KypcoBast paboTa MouIeKHT pelieH3NPOBAHHIO
PYKOBOAMTENIEM KypCOBOH paboThl. Periensus sisieTcs: opuIManbHbIM JOKYMEHTOM | IIPUKIIA IbIBACTCS K KypCOBO padore.
Tematnka KypcOBBIX paboT pa3pabaThIBaeTCsi B COOTBETCTBHH C YIEOHBIM IUTAHOM. PyKOBOAUTENb KypCcOBOM pabOTHI JINIIb




MIOMOTAeT CTYAEHTY ONPEAEIUTH OCHOBHBIC HAIIPABJICHUS pabOTHI, O4EPTUTE €€ KOHTYPHI, YKa3bIBaeT Te HCTOYHUKH, Ha KOTOPHIE
creyeT oOpaTUTh IIaBHOE BHUMAaHHE, PAa3bsICHACT, TAE OTBICKATh HEOOXOANMBIE KHUTH.

CocTaBieHHBIH CIIHCOK HCTOYHUKOB HAyTHOH MH(MOPMAIUH, TIOUTSKAIHI H3YUeHHIO, CIIEIyeT II0Ka3aTh PYKOBOAUTEIIO KypCOBOM
padoTHL.

KypcoBas paboTa cocTonuT U3 Ii1aB ¥ maparpadoB. BHe 3aBHCHMOCTH OT pelaeMbIX 3a1a4 U BEIOPAHHBIX ITOAXOJ0B CTPYKTypa
paboTHI TOJKHA COZIepIKaTh: THTYIBHBIH JINCT, COlep)KaHNe, BBEJICHIE, OCHOBHYIO YacCTh; 3aKITIOYEHHE; CITICOK JINTEPaTypHl;

IIPUIOKEHHE(S).

Bo BBe/ieHnE HEOOXOAUMO OTPa3HUTh: AKTYaIbHOCTh; O0BEKT; IPEMET; LENb; 3aJaud; METO/bI HCCIICOBAHMS; CTPYKTYpa
paboThl.

OCHOBHYIO YacCTbh PabOThI PEKOMEH/IYETCS Pa3/IeUTh Ha 2 [JIaBbl, KaX1ask U3 KOTOPBIX JOJDKHA BKIIIOYATH OT JIBYX JI0 YEThIPEX
naparpagos.

ConepxaHue IJ1aB U UX CTPYKTYpa 3aBUCHUT OT TEMbI H aHAJIM3UPYEMOr0 MaTepuaa.

IepBast 171aBa TOKHA UMETh 0030pHO—aHATUTUYECKUIN XapaKTep U, KaK MPaBUIIO, SBISIETCS TEOPETHICCKOM.

Bropas riaBa mo OonpIieil 4acTH pacKpbhIBaeT HACKOIBKO 3TO BO3MOXKHO MPEAMET UCCIIEO0BaHUs. B Hell IPUBOSITCS MPAaKTHISCKUE
JTAHHBIE TI0 MPOOJIEMAaTHKE TEMBI UCCIIEIOBAHUSI.

BriBoIBI 0O OPMIISIOTCS B BU/IE HEKOTOPOTO KOJIWYECTBA MPOHYMEPOBAHHBIX a03alleB, YTO MPUIAET HEOOXOIUMYIO CTPOHHOCTD
M3JI0KEHUIO H3yYEHHOT0 MaTepualia. B HUX OABOAMTCS UTOT MPOBEAEHHON pabOThI, HETIOCPEICTBEHHO BHIBOJIBI, BBITEKAIOIINE U3
Bceil paboThl M COOTBETCTBYIOLIME BHISBIICHHBIM NPOOJIeMaM, MOCTABJICHHBIM BO BBEJICHUH 3a/1a4aM Pa0OThI; YKa3bIBA€TCS, C KAKUMHU
TPYAHOCTSIMH MPUIIIIOCH CTOJIKHYTBCS B XOJI€ MCCIICIOBAHHUSI.

[IpaBuia HanvcaHus U OQOPMIICHHUS! KypCOBOM paboThI perimamMeHTUpyroTcs [lonoxkeHnem o KypcoBoi pabote (poekTe),
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BBoaHbBI TEeCcT
1. Haiiti npousBoaHyto QyHKIME y=X2
BeiOGepure oiuH OTBET:

a. X

b. 2x

c. x3/3

2. HaifTi Ipon3BOIHYI0 (GYHKIHH Y = X—\€
BeiOepure ouH OTBET:

a. 1/2x—9)
b. x—\¢
C. X

3. Haiitu npousBoxnyto ¢pynkuuu y = 3ln 4x

BriOepuTe OJIMH OTBET:
a. 12/x

b. 3/x

c. 12x

4. Haiiti nipou3BoaHyio GyHKIuH y = 3¢

BeiGepure oiuH OTBET:
a. 6e*
b. 3e%

c. 66

5. YkaxxuTe ypaBHEHHE 3aTyXaIOMIX KOJIeOaHMIA:

Bribepure oquH 0TBET:
a. X"+bx'+ w®x=0
b. X"+ ®? x=0

c. X"-bx'+ ®? x=0

6. Ykaxure peenue auddepeHiuansHoro ypapaenns X"+ o?x=0

Bribepure oquH OTBET:
a. clcosmt-c2sinwt
b. clcosmt
c. c2sinot

d. clcosmt+c2sinmt



7. BepHo 11 copmynupoBaH BTOpoi 3akoH HeroToHa?

B HWHEPLHUAJIBHBIX CUCTEMAX OoTCuéTa YCKOpEHUE, HpI/IO6p€Ta€M0€ MaTepHaHLHOﬁ TO‘IKOfI, psaMo
IponopuruoHaJIbHO BBISLIBaIOHIefI €ro CuJIe, coBragacrt C HEH 110 HaIlpaBJICHUIO U O6paTHO MMpONnopuruoOHAJIBLHO MAaCCe
MaTepHaJ'IBHOﬁ TOYKH.

BeiOepure ouH OTBET:
Bepno

Hesepno

8. BepHo 11 chopmynmpoBaH 3akoH ['yka st MaJIbIX ynpyrux aedopmanmii?

[Tpu MazbIx ynpyrux aeopManysx CTENeHb BHELITHEro BO3ACHCTBUS U CTENEeHb Je(opMalyi MpornopIiHOHaTbHBI.
BeiOepure oiuH OTBET:
Bepno

Hesepno

Havatb cHavana | CoxpaHuTb

9. BepHo 1 3a1mucaHo ypaBHEHHE TETUIONPOBOAHOCTH ?

g=-x dF/dz
BeibGepure oMt OTBET:
Bepno

Hesepno

10. BepHo 1 3arucaH 3aKOH TEIUIOBOro Oananca?

KOJIMYECTBO TEIUIOTHI, HOTEPSHHOE «TOPSINMI) TeIaMH, PABHO KOJIMYECTBY TEIUIOTHI, IPHOOPETEHHOMY
«XOJIOTHBIMM TETAMN

BeiGepure oiuH OTBET:
Bepno

Hesepno

Texymmii Tect 1

1. VkaxxuTe ypaBHEHHE KOIEOAHUN CTPYHBI
Bribepure oquH OTBET:
a. (0"2 w)/(ot"2 ytar2 (0”2 w)/(0x"2)=0
b. du/ot=a"2 ("2 u)/(0x"2)
C. (0"2u)/(0t"2 )=a™2 (0"2 w/(0x2)

2. Kaxoe YPaBHCHUC U3 NPCACTABIICHHBIX HUKEC ABJIACTCA YPABHCHUCM beccemns

Bribepure oquH OTBET:


https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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a. y-2xy'+(A-1)y=0
b. X2y +xy’+(x?-v?)y=0

c. (1-x3)y’)+ry=0

3. Ykaxure perieHre BOTHOBOrO ypaBHEeHHUs (02 u)/(0t"2 y=a"2 ((0"2 w)/(0x"2 )+(0"2 u)/(0y™2 )+H("2 u)/(0z™2))

¢ HavabHBIMHU ycrtoBusMH U|_(t=0)=0(X,y,z)#0,0u/0t | (t=0)=y(X,y,z)#0

Bribepute OiMH OTBET:
a. u(x,y,z,t)= 1/4na 6/6t [[@/r do r+ 1/4ma [[y/r do r
b. u(x,y,z,t)= 1/4ma [[y/r do r
c. u(x,y,z,t)= 1/4ma 6/t [[o/r do r

4. Yxaxwure i ypaBHeHus Jlamtaca (072 u)/(0x2 )+(0"2 u)/(0y™2 )+(0"2 w)/(0z"2 )=0
BriOepuTe OJIMH OTBET:

a. DIIUNTHYECKUI

b. Tunepbonuueckmii

C. mapaboyecKuit

5. Kakast, u3 npuBeneHHbIx Hibke hopmyi siBisiercst popmyort Octporpajckoro—I aycca

BeiOGepure oMt OTBET:
a. ] V(vAu-uAv)dv=¢_S(v du/dn-u dv/dn)dS
b. [[| D(6P/ox+0Q/0y+éR/6z)dV=¢p S(P cosl/onx+Q cos/ony+R cosifoinz )dS
c. | V(vAu-uAv)dV=¢ V(v du/dn-u dv/dn)dV

6. B xaxoit obnactu ypasHenue (072 u)/(0x"2 )+x (0"2 u)/(0y*2 )=0 npuHaIUICKUT ILTUITUIECKOMY THITY

Bribepure oquH OTBET:
a. x<0
b. x=0

c. x>0

7. B kakoii obmactu ypaBHeHHE ¥ (02 1)/(0x2 X (02 u)/(0y*2 )=0 nmpuHAAISKUT THIIEPOOTMIECKOMY THITY

Bribepure oquH OTBET:
a. x<0,y>0
b. x>0,y<0
c. x=0

d. x>0,y>0
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8. Kakoe u3 MPUBCACHHBIX HUIKE ypaBHeHI/Iﬁ SABJIACTCA YPABHCHUCM FeJ’ILMFOJ’ILHa

BeiOGepure onuH OTBET:
a. (0"2 u)/(0x2 ytx (0”2 u)/(0y*2 )=0
b. Aut+k”2 u=0

c. Au=0

9. YpaBuenue A (0"2 u)/(0x"2 )}+B (02 u)/(0y*2 )=F(u,X,y,0u/0x,0u/0y) IPUHAIUICKHUT SIUTHIITHICCKOMY THUITY,

€CJIn

BeiOepure oiuH OTBET:
a. AB<0
b. AB>0
c. AB=0

10. Vkazars pemenue JlanamOepa s ypasaenus (02 u)/(0t"2 )=a™2 (0"2 u)/(0x"2)

BriOepuTe OJIMH OTBET:
a. u(x,y)=v(x+at)+u(x-at)
b. u(x,y)=p(x-at)

C. U(X,y)=v(x+at)

Texymmii Tect 2
1. Ykaxure ypaBHEHUE KOJICOAHUH CTPYHBI
BeiGepure oiuH OTBET:

a. ou/ot=a’2 (0"2 u)/(ox"2)

b. (0"2 w)/(ot"2 y=a"2 (6"2 u)/(Ox"2 )

C. ("2 w)/(0t"2 y+ar2 (02 u)/(0x"2 )=0

2. Ykaxwure ypaBaenue Jlamnaca
Bribepure oquH 0TBET:

a. ou/ot=a’2 (0"2 uw)/(0x2)

b.
(0"2 w)/(0x2 ) +H("2 u)/(0y™2 )=0

C. ("2 u)/(Ot"2 )=a*2 (8”2 u)/(0x2 )

3. YpaBuenue A (02 u)/(0x"2 }+B (02 w)/(0y"2 )=F(u,X,y,0u/0x,0u/0y) NpHHAIUISKHUT NapadoIndecKoMy THITY,

cCl

Bribepure oquH OTBET:

a. AB<0
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b. AB=0
c. AB>0

4. Kakoli pu3n9ecKuii CMBICT UMEET penienue v(x+at) ypasuenus (02 u)/(0t"2 )=a™2 (0”2 u)/(0x"2)

BriOepure ofuH OTBET:
a. OnuceIBaeT paBHOMEPHOE JIBUKCHUE
b. OnceiBaeT pacnpocTpaneHre 00PaTHON BOTHBI

C. OmnuchIBaeT pacrpocTpaHeHue NPsIMON BOTHBI

5. Pemmts Metoom @ypre ypaBaenue (02 u)/(0x2 )-(0"2 u)/(0y*2 )=0. 'pannuHbIC 1 HaAYaIbHBIE YCIOBUS

(bopMyITHpyeM caMOCTOSATENBHO.

6. Petuth ypaBHeHue MetooM Dypbe 0 u/0x-0"2 u/0y*2=0. ['paHuYHBIC U HAYAJIbHBIC YCIOBHS (HOPMYITHPYEM

CaMOCTOATECIIBHO.

7. ChopmynupoBath onpezaencHue 3aaad Jupuxiie s mapa

8. Kakoe ypaBHeHHE U3 MPE/ICTABICHHBIX HIDKE SIBJIsIETCS ypaBHeHneM beccens

BeiOGepure oMt OTBET:
a. y’-2xy’+(A-1)y=0
b. X2y Xy’ +(x>-v?)y=0
¢. (1-x)y’)+ry=0

9. Vkaxure tun ypasHenus Jlamaca (02 u)/(0x2 )+(0"2 u)/(0y"2 )+(0"2 u)/(6z"2 =0

Bribepure oquH OTBET:
a. 'unepbonuueckuit
b. DamunTHaeckumit

C. MapaboTMIeCcKui

10. Vkaxwure pyHnameHTanbHOe perieHre ypapHenus Jlamnaca

Bribepure oquH OTBET:
a. u=r

b. u=1/r"2

c. u=1/r

d. u=1+r

Kpurepun ouennBanns

Kpurtepun oueHnBanus 1 3K3aMeHa U 324¢Ta ¢ OLECHKOMI
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KpnTepml OLICHUBAHUA 1JIfA 3a9€Ta

Or1eHka

Kputepun

3auTeHo
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