MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPABOBAHI S POCCUMCKOM ®EIEPALIMU
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHHE
BBICIIIETO 0Opa30BaHUs
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PABOYAS IMTPOTPAMMA JUCHUITJIMHBI
Mertoapl MaTeMaTHIECKOW (PU3UKH
Hanpagnenue noarorosku 03.03.02 ®u3uka
dyHIaMeHTalIbHAS U MPUKIIaHas GU3nka
®opma NOAroTOBKM OYHAS

Kypc 2 cemectp 4

Jnekuuu 54 yac.

MpaKTUIeCKUe 3aHATHs 54 dac.

nmabopaTopHbIe pabOTHL__ Hac.

B TOM uucIte ¢ ucroms3oBanneM MAO jek. 0 /up. 18 dac.
BCEro 4acoB aymuTopHON Harpy3ku 108 wac.

B TOM 4HCIIE ¢ ucronb3oBanueM MAO 18 gac.
camocrosTenbHas pabora 27 Jac.

B TOM YHCIIC Ha TIOATOTOBKY K 3K3aMeHy 45 dac.
KOHTPOJbHEIE pa0doThI 1

KypcoBasi pabora Her

3a4eT He MPerycMOTPeH

dK3aMeH 4 ceMecTp

Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C TpeOoBaHHAMH DemepaibHOr0 rocyAapCTBEHHOTO

00pa3oBaTeNbHOrO CTaHAapTa 1Mo HampaBiueHnto NoAroToBky 03.03.02 ®dusnka, yTBep KIEHHOTO MPUKA30M
MunucTepcTBa HayKH U BeIciiero oopasosanus Poccuiickoit ®denepanuu ot 07 aBrycra 2020 r. Ne§91.

Pabouas nporpamma o0CyXeHa Ha 3acelaHUM JenapTaMeHTa oOmel 1 SKCIepUMEHTaIbHON Qr3uKN

npotokon Ne 1 or« 05 » 02 2021  r

Hupektop nemnapraMeHTa  _K.X.H., jomeHT, Kopouenien B.B.
CocraBurenp (Jin): Agnekcannposa H.A., MockoBuenko JI.I'.

BmaguBocTok
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OO0opoTHast cTOpOHA TUTYJIBLHOTrO JucTa PILJI

|. PaGouasi mporpaMma nmepecMOTpeHa Ha 3aceJaHuy Kadeapbl/IenapTaMeHTa:

IIporokon ot « » 20 1. Ne

3aBenyronuii kadeapon

(monmuce) (M1.0. damuust)

I1. Padouasi mporpamMma nepecMoTpeHa Ha 3aceqaHnnu Kadeapbl/AenapTraMeHTa:

IIporokon ot « » 20 1. Ne

3aBenyronuii kadeapon

(noamuce) (1.0. damunust)

I11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHnu Kadeapbl/AenapTaMeHTa:

IIpoTokon ot « » 20 1. Ne

3aBenyronuii kadeapoun

(noamuce) (1.0. damunust)

1V. PaGouasi mporpaMMa nepecMoTpPeHa Ha 3aceaHuu Kadepbl/IenapTaMeHTa:

[TpoTokom oT « » 20 1. Ne

3aBenyronuii Kadenpoin

(moamwcy) (N.0. Oamunwst)



AHHOTAIUA TUCUMUILIMHBI
«MeToabl MaTeMaTH4eCKON QU3UKN

HNucuumnvaa «MeTtonpl MaTemMaTuueckol ¢Gusuku» paszpaboTaHa Jist
CTyneHTOB 2 kypca HampabieHuss noarotoBku 03.03.02 «Pusuka», npoduib
«DyHamMeHTaNbHas U MpUKIaaHas (U3uKa» B COOTBETCTBUU ¢ TpeboBaHusimMu OC
JIBOY 110 naHHOMY HaIIpaBJIEHUIO.

JNuctumiraa «MeToasl MaTeMaTH4eCKOW (PU3MKKW» OTHOCITCS K pa3aeny

BapUATHBHOM YacTH y4eOHOTO IJIaHa.

OO6mast TpyJI0EMKOCTh JTUCIUIUIMHBI COCTABISET S5 3aueTHhIX eauHull, 180
yac. Y4eOHbIM IUJIAHOM TIPEIYCMOTPEHBI JIeKIIMOHHBbIC 3aHsATUA (54 vaca) u
npakTuueckue 3aHATHS (54 daca) C HCHOJb30BAaHUEM METOJO0B AaKTHBHOTO
oOydeHus, caMmocTosiTesbHas pabota (27 4vaca, u3 HuUX 45 4acoB OTBEJCHBI Ha
MOATOTOBKY K dK3aMeHy). JucuuminHa peanusyercsa B 4 ceMecTpe 2 Kypca.

N3yyenue pmaHHOW JUCHUIUIMHBI Oa3upyeTcs Ha Marepuane KypcoB:
«Marematuueckuil aHanu3y», «JIuHeiHas anrebpa ¥ aHATUTHYECKas TEOMETPUSY,
«BekTopHBI M TEH30pHBIA aHaMU3», «JuddepeHnuaibabie U WHTErpalbHbIC

YpaBHCHH:, BApHUALIMOHHOC HCUYHUCIICHUC) .

Heabio Kypca sIBISICTCS HM3JI0KCHHE OCHOB MOCTPOCHHUS MATEeMAaTHYCCKUX
MoJiene (U3NYCCKUX SIBICHUW H PEHICHUS TONyJYalomIuXCs TP  ATOM
MaTeMaTUYEeCKUX 3a71a4.

3anaum:

1) U3yunuTh METOABl PEHICHHS Pa3JIMYHBIX THUIOB JAUPGEPCHITHATBHBIX
YPAaBHEHH C YacCTHBIMH MPOU3BOJHBIMU M MPHOOPECTH MPAKTUUECKUE
HABBIKU UX PEIICHUS;

2) HAY4YHTBCS WCIOJIL30BaTh CICIUAIBHBIC (QYHKIIUU MPH PEIICHUU 3a]a4
MaTEMaTUIECKON (PU3UKHU;

3) HayYUTHCS MHTEPIPETUPOBATH MOJYUCHHBIC PEIICHHUS,

4) mpuoOpecTd HABBIKM IIOCTPOCHHUS MAaTEMaTHYECKHX MOJEICH mpH

peleHuu psga Gu3ndecKux 3aaad.



Jnga  ycnmemHoro wW3y4eHus JOUCUUIUIMHBL  «MeToabl MaTeMaTH4eCKON
bu3ukn» 'y 00ydalluxcs JOKHBI  ObITh  CPOPMHUPOBAHBI  CIEAYIOUIUE
MpeIBapUTEIbHbIE KOMIIETCHIINHN:

e OK-1 - cnocoOHOCTh K CaMOCOBEPILIEHCTBOBAHUIO M CaMOPa3BUTHUIO B

npodeccuoHaIbHOM cdepe, K MOBBIIIEHUIO 00IEKYIbTYPHOTO YPOBHS;

e OIIK-1 — cnocoOHOCTh UCTIONAB30BATh B MPOPECCUOHAIBHON NEATEIbHOCTH
0a30Bble €CTECTBEHHOHAYYHbIC 3HAHMS, BKJIIOYAs 3HAHUS O MpeAMETe U
00BEKTaX U3YyUYEeHHsI, METOJaX UCCIEAOBAHUS, COBPEMEHHBIX KOHLETIIHIX,
JOCTHXKEHUSX M OrPAaHUYEHUAX ECTECTBEHHBIX HayK (MpexIe BCEro

XUMUHU, OMOJIOTHH, SKOJIOTUH, HAYK O 3€MJIE U YETIOBEKE).

B pesynbpraTe mM3ydeHus: JAaHHOW AMCIMIUIMHBI y CTYJAEHTOB (DOPMHUPYIOTCS

cienyrome npodheccuoHanbHble KOMIETEHIINH

Tum 3agau Kona u HanmeHoBaHue
. Kox 1 Haumenosauue
npodeccuoHaIbHON
WHIUKATOpa JOCTHKEHUS
KOMIIETEHIINHU
KOMIIETEHIINU
(pe3ynbTaT OCBOCHUSA)
Hayuno- [1K-1.3 ITpumenser
Y . [IK-1 Crioco0en p
HCCJIEJOBATEILCKUI COBPEMEHHBIC HayIHBIC
HCIIOJIHL30BAaTh
METObI Ha YPOBHE,
CIIeIIMATU3UPOBAHHBIE
HEOOXOIUMOM IS
3HAHUSI B oOJactu
MTOCTAaHOBKH U PEIICHUS
[)76370478 a TaKKe
3a/1a4, OCHOBBI
CTaHJapTHBIC
KOMITHIOTEPHOT'O
IporpaMMHBIC CpEJICTBA
MOJICTUPOBAHMS
KOMITHIOTEPHOT'O
MOJCITHPOBAHHS TUTS
OCBOCHHSI TIPO(PHUIBHBIX
(GU3UICCKUX JTUCITUTUINH




[1K-1.2 Beibupaet
HauOosee 3P HEeKTUBHBIC
METO/IbI PEIICHUS
OCHOBHBIX THIIOB 33]1a4,
BCTPEYAIOIINXCS B
buznke

KOII 1 HAMMCHOBAHUC
HHAUKATOPpA JOCTUIKCHUA
KOMIICTCHIIH

HanMeHoBaHue moka3aTtesis OlleHUBAHUS
(pe3ynbTaTta O0y4eHUS IO JUCITUTIIINHE)

3HaeT METOAUKH TOCTPOCHHUS (PU3MUECKUX U
MaTeMaTUYeCKUX  MOJIeJIe  MpOLECCOB U
SBJICHUA B (QyHAAMEHTAIBHOW M MPUKIIAJTHON
busuke.

YMeer cTpouTh PU3NYECKUe U MaTeMaTHYECKHUE
MOJIENIA Y3JIOB, OJIOKOB, YCTPOWCTB, YCTAHOBOK
AIEKTPOHUKH Y HAHODJIEKTPOHUKHU

Brnaneer HaBbIkaMu TOCTPOCHUS (PUBUUYECKUX U
MaTeMaTU4YEeCKUX  MOJENEed  TMpPOLEccCOoB U
SBJICHUH B (yHIAMEHTAJIbHOW M TPHUKIIAJHOU
busuke.

3HaeT METO/bl PEUICHUS OCHOBHBIX TUIIOB
3a/1a4, BCTPEUAIOIIHNXCS B (hU3UKE

YnMmeer paboTaTh ¢ MAaTEMaTHUYECKUM anmapaToM
3¢ PEKTUBHBIX METOJIOB PEIICHUS OCHOBHBIX
TUTIOB 3a]1a4, BCTPEUYAIOIIUXCS B (DHU3HUKE
Brnageer MeToramu 1 HaBbIKaMU MPOBEIACHUS
VICCIICIOBAHUS XapaKTEPUCTUK JJIsI PELICHUS
IIOCTaBJICHHOH 3aJa4n

[1K-1.3 IIpumensier
COBPEMEHHbIC HAYYHbIE
METO/Ibl Ha YPOBHE,
HEOO0XO0AMMOM IS
[IOCTAHOBKH U pEIICHUs
3a]1a4, OCHOBBI
KOMIIIOTEPHOT'O
MOJIETUPOBAHUS

I1K-1.2 Bei6upaet nHanbosee
3 GEeKTHBHBIC METOIBI
pEIICHHS] OCHOBHBIX THUIIOB
3a/1a4, BCTPEUAIOIUXCS B
busnke

Jlist hopMupoBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIUN B PaMKax JUCITUTUTHHBI
«MeToapl MaTeMaTHYECKOW (DHU3UKM» TPUMEHSIOTCS CIEIYIONUE METObI
AKTUBHOTO/ WHTEPAKTUBHOTO OOYYCHHs: KOJJICKTUBHOE OOCYXKIIEHHE METOJ/IOB
pelIeHusT 3aJayd; KOJUIEKTUBHOE IIOCTPOCHHE MOJENEH, OMUCHIBAIOIINX

dbuznyeckue 3a1auu.



|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pa3nen |. AuddepenunaibHble ypaBHEHHUS ¢ YACTHBIMHM MPOU3BOJIHBIMH
BTOPOro nopsijaka (4 yac.)

Tema 1. IuddepenunanbHbie ypaBHeHHs] BTOPOro NHOpPsiAKa € JABYMA
He3aBUCUMbIMU NepeMeHHbIMHU (4 yac.)

Huddepenunanbable ypaBHEHHs] BTOPOro MOpsIKa C JABYMs HE3aBUCUMBIMU
nepemeHHbIMU. Kitaccudukanuss ypaBHEHU BTOpPOro TmopsAJika €O MHOTHUMU
HE3aBUCUMBIMU II€peMEHHbIMU. [ [puBeieHMEe K KAHOHUYECKOMY BUY YPaBHEHUM C
YaCTHBIMU IIPOU3BOAHBIMU BTOPOTO MOPSJIKA C IBYMSI HEU3BECTHBIMM.

Pa3znen |l. YpaBHenus runepoosmnyeckoro tuna (12 yac.)

Tema 1. [IIpocrteiimiue 3amxa4u, TNPUBOASIIIHE K YPaBHEHHUAM
runepooauveckoro Tuna(4 yac.)

YpaBHEHHS MajbIX MOINEPEYHBIX KOJICOAHWN CTEp)KHEW M CTPYyH. DHEprus
kKonebanuit cTpyHbl. [lomepeunbie kosieOaHusi MemMOpaHbl. ['paHWuHBIE W
HavyabHbIC yCIOBUsS. Penykuus oOmieit 3amaun. [loctaHoBKa KpaeBbIX 3aaad AJis
CJIy4asi MHOTMX ITIEPEMEHHBIX.

Tema 2.MeToa pacnpocTpaHsilOIMXcsi BOJIH (2 yac.)

®dopmyna Jlanambepa. @usuueckas uHTeprperanus. HeomHopomHoe
ypaBHeHue. [lomyorpannueHnHas npsmas U METOJ POJOJIKEHUN.

Tema 3. MeToa pa3aesieHusi nepeMeHHbIX (6 yac.)

VYpaBHeHUE CBOOOIHBIX KOJIEOAHUN CTPYHBI, WHTEPIpETAlUs pelIeHUs.
Heonnoponusie ypaBuenus. O0mias nepBas kpaeBas 3agada. OOmmas cxema MeToa
pa3aeneHus NIEPEMEHHBIX.

Paznen |ll. YpaBuenus mapadonnuyeckoro tuna (8 gac.)

Tema  1.Ilpocreiimime  3agayd, NPUBOASIIIME K  YPaBHEHUAM
runepooanyeckoro Tuna (4 gac.)

JluneiiHasg 3ajadya O pacHpoCTpaHCHMHM TeIvla. YpaBHeHUE auddy3un.
Pacnpoctpanenune tenna B mpoctpaHcTBe. [locTaHoBKa KpaeBbIX 3agad. Meton
paznenenusi nepeMeHHbIX.OnHOpoaHas KpaeBas 3anada. DyHKIUS HCTOYHMKA.
OO1as mepBas KpaeBas 3ajada.

Tema 2.PactipocTpaHeHue TemJia IJ1 HEOrPAHUYEHHOM 001acTH.(4 yac.)

Pacnpocrtpanenue Temnna Ha OecKOHEUHOU npsmMoil. DyHKIMS UCTOUHHUKA JJIS
HeorpanndyeHHol o6Omactu. Wurerpan Ilyaccona. PacnpoctpaneHusi Temsia Ha
noiayoeckoHeuHo# npsimont. Meton [{roamerns.



Paznen |V. YpaBHenus 3iuntuveckoro tTuna(8 yac.)

Tema 1.3apaun, npuBoasimuecs Kk ypasHenuro Jlaniaca.Kpaesbie 3agauun
Ha IUI0CKOCTH (4 yac.)

dusnyeckue 3a1a4u, IpUBoAsAIME K ypaBHeHUIO Jlamutaca. @opmyisl I'puna,
MHTErpajbHOE TMpEACTaBICHHE pelieHus. BHemHue kpaeBble 3amaun. [lepsas
KpaeBas 3aja4da i Kpyra, uarerpai [lyaccona.

Tema 2.YpaBHeHue KoJ1e0aHnil B mpocTpaHcTBe(4 yac.)

KonebGanust  orpanuueHHbIXx  00BbeMOB.  KonebaHuss  mpsiMOYToJIbHOM
meMOpanbl. Konebanus kpyriioit MeMOpaHsbl.

Paznen V. Hununapuuyeckue pynkuuu (12 gac.)

Tema 1. ®ynkuuun beccensi(6 yac.)

Oynkunn beccensa. CreneHHble psAabl. PeKyppeHTHBIE COOTHOILUEHHMS IS
¢ynkuuit beccensi. Kpaesbie 3amaun ansa ¢pynkuun beccens. I'papuku dyHkumii
beccens u Heiimana.Konebanust kpyrioit MeMOpaHsbI.

Tema 2. ®@ynkuuu Xankesas, Heiimana (2 yac.)

Omnpenenenue Gyukiuit Xankens, Heiimana. AcuMOTOTHKU (PYHKITHM.

Tema 3. HHuaunapuyeckue byHkuun MHHUMOTI'0 aprymMeHTa.
DJUIMNITHYECKHE HHTerpaibl (4 yac.)

Oyukiuun  beccenss MHUMOro aprymenta W (QyHKOMM MakgoHanbaa.
VYpaBHenue MHuUMOro aprymeHta. CBoicTBa (QYHKIMH MHHMOTO apryMeHTa.
INamMma-dynkmus. bera-gyukiusa. Ux cBoiicTsa.

Paznen VI. Chepuueckne pynxkumnu(10 yac.)

Tema 1.IToaunomsbl Jexanapa. Ilpucoennnennbie pynkuun Jexanapa (4
yac.)

VYpasuenue Jlexannpa. Ilomunomsl Jlexanapa. Pekyppentuoie Gpopmyinbl u
cBoiicTBa monmHOoMOB Jlexxannpa. I'paduku monmunomoB Jlexanapa. YpaBHeHHe
npucoenquHeHHbIX (QyHkmuii Jlexanapa. CBoiicTBa NPUCOSAMHEHHBIX (YHKIIUN
Jlexxannpa. 3agaun, MpUBOASIINE K TPUCOCTUHEHHBIM GyHKIUAM Jlexanapa.

Tema 2.'apmoHuveckune NOTUHOMBI U chepuyeckue pyHkuumn(2 yac.)

VYpasuenuechepudeckux GpyHkiuii. CBocTBa chepruiaecKux QyHKITUH.

Tema 3. Tloaumnombl UYedbimeBa-dpmura. Iloaunombl YeOblmeBa-
Jlareppa (4 gac.)

[TonmHOMBI YeOnliieBa-OpMuUTa. HuddepennmanbHas dbopmymna,
PEeKyppeHTHBIE  COOTHoOIIeHHus, cBoucTBa.llommHomMbl  YeOwimena-Jlareppa.
Hudbdepenuumansuas  Qopmysia, pPEKyppEeHTHbIE  COOTHOIICHUS, CBOMWCTBA.
O60061mennsie moauHoMbl YeObIeBa-Jlareppa.



1. CTPYKTYPA U COJIEP’KAHUE TPAKTUYECKON YACTH
KYPCA
Humepakmugnviii memood: KOJIIEKTUBHOE OOCYXIEHHE METOJOB
pemienuss  3anaud, Humepakmuénvliii  memood:  KOJUIEKTUBHOE
IIOCTPOEHUE MOJEIIEH, ONUCHIBAIOIINX (PU3UYECKUE 3a0aUN.

IIpakTnueckue 3ansatus (54 yac.)

3anaTne 1-2. IlpuBeneHHe K KAHOHMYECKOMY BHAY YPaBHEHHH C
YACTHBIMHU MPOU3BOAHBIMYI BTOPOI0 MOPSIAKA ¢ ABYMS HeM3BeCTHbIMHU (4 4ac.)

1. [IpuBeneHne K KAaHOHWYECKOMY BHJly YpPaBHEHUH C  YaCTHBIMU
IIPOU3BOHBIMU BTOPOTO MOPSIAKA TUIIEPOOTIMUECKOTO U MapaboIMueCKOTO TUTIOB.

2. [IpuBeneHne K KAHOHUYECKOMY BHJAY YypaBHEHHUW C YaCTHBIMH
IPOU3BOHBIMU BTOPOTO TOPSIAKA MapadOoTMIECKOTO U AJUTUITUYECKOTO THIIOB.

3ausitue 3-4. MeToa pacnpocTpPaHSIIONIUXCS BOJH /Ui ypPaBHEHM
runepoosanyeckoro Tuna. 3agayu Komm (4 gac.)

Humepaxkmugnolii  memood: KoJ1eKMUGHoOe nocmpoenue mooeneil,
onucwvleaouwux huzuyeckue 3a0aqu

1. O6uiee penieHue ypaBHEHUsI TUIEPOOIMUECKOTO THIIA.

2. Meron pacmpOoCTpaHSIOIIMXCS BOJH. 3ajgada O CBOOOJHBIX KOJIeOaHUSX
OECKOHEUYHOM CTPYHBI C HEOJJHOPOAHBIMU HAYaJIbHBIMU YCIIOBUSMH.

3ansaTne 5. KoHTposbHass padoTra mo NpuUBeJeHUI0 K KAHOHUYECKOMY
BU/JY YPABHEHHMH C YaCTHbIMH NPOU3BOAHBIMH BTOPOro MOpPSAKAa € JABYMA
HEU3BECTHbIMH (2 yac.)

3anstue 6. Heonnopoanoe ypapuenue. 3anaun Komu (2 yac.)

1. Pemienrie HEOTHOPOIHBIX 3a/1a9 HA OCCKOHEYHOM MPSIMOA.

2. 3amaya o0 BBIHYKJICHHBIX KOJICOaHUAX OCCKOHEUHON CTPYHBI.

3.3agaya o KoseOaHUSIX MOIYOCCKOHEYHOW CTPYHBI C HEOJIHOPOIHBIMHU
HayaJdbHBIMU yCIOBUSIMHU.

3ansTue 7-8. Metoa pa3iejieHusi nepeMeHHbIX (4 yac.)

Humepakmugnolii  mMemoo: KoOJIEeKMUBHOE  00CydyHcOeHUue Memooos
peutenus 3aoaqu

1. Metron pa3zzaeneHuss MEPEMEHHBIX [ OJHOPOAHBIX OJHOMEPHBIX
ypaBHeHMI runepoonndeckoro tuna. [lepas kpaeBas 3amaqa.

2. Konebanus orpaHUYeHHON CTPYHBI.

3ansaTne 9. HeomHopoaHble ypaBHeHHsI KOJeO0aHUN OrpaHMYEHHOMH

CTPYHBI (2 yac.)

1. Pemenue 3a1a4d co cTalimOHApHOM HEOJTHOPOIHOCTHIO.

2. 3aaua o0 BBIHYKJICHHBIX KOJICOAHUSX OTPAHUICHHON CTPYHBI.



3ansiTue 10.00mas nepBasi KpaeBasi 3ajgaua (2 yac.)
OO6mas nepBast KpaeBasi 3ajiaya A1 BOJIHOBOTO YPaBHEHHS.
3anaTne 11-12. OO0masi BTOpasi KpaeBas 3aja4da /Uit  BOJHOBOIO
ypaBHeHus (4 4ac.)
Humepakmuenulit. memoo: KoIeKMUGHoe 00CyyHcoeHue MmMemooos
peuienus 3a0auu
1. BonrHOBOE ypaBHEHHE.
2. Pemenue 3ana4.
3ansatue 13.0xHopoaHasn KpaeBasi 3ajada IS YPaBHEHM S
TEMJIONPOBOAHOCTH (2 yac.)
1 VYpaBHeHHE TEMIONPOBOJHOCTH.
2 OpHopoaHas KpaeBas 3ajaya.
3anaTne 14-15. O0mas mnepBas KpaeBasi 3ajJa4da I  ypaBHeHHS
TEMJIONPOBOAHOCTH (4 yac.)
1. Meron pa3neneHus TEPEeMEHHBIX JUIS  OJHOPOJHBIX  OJHOMEPHBIX
ypaBHEHHI MapaboIMyecKoro TUIIA.
2. Bropas xpaeBas 3aiaua.
3ansitue 16.KoHTponbHas pa6oTra 1o pelleHUI0 KPaeBbIX 3ajad Jisl
BOJIHOBOI'0 YPABHEHUS] M YPABHEHHS TeNJIONPOBOIHOCTH(2 yac.)
3ausitue 17.Kosie0anusi npsiMmoyroibHoii MeMOpaHbI(2 4ac.)
1. 3amaya o cBOOOAHBIX KOJIEOAHUSX MPAMOYTOJILHOM MEMOpAHBI.
2. 3aj1aua 0 BBIHYKJICHHBIX KOJIEOAHUSX MPSIMOYTOJILHON MEMOpPAHBI.
3ansitue 18.Ilununapuyeckue PyHKIMU U UX cBoMcTBa(2 yac.)
Humepakmuenulit. memoo: KoleKMUHoe 00CyyHcoeHue Memooos
peutenus 3adauu
1. Hunmuanpuyeckue QyHKIUH
2. CBoiiCTBa MWIMHAPUIECKUX (PYHKITUH.
3amaya o BBIHYKJICHHBIX KOJICOAHUSIX MPSIMOYTOIHHOM MEMOpaHBI
3ansaTue 19-20.Konebanus kpyrioi memoOpansl (4 yac.)
1. 3amaua o cBOOOAHBIX KoJeOaHMSIX Kpyriiod mMemOpanswl. [lepBas kpaeBas
3a/aya.
2. Beinyxnennpie KoneOaHust Kpyrion MeMOpaHHbl.
3ansaTue 21-22. PacnpocTpaHenue Temia B ujinHape (4 yac.)
1. CranmonapHoe pacnpeiesieHue Teia B [WIHHAPE.
2. CranimoHapHO€ pacripe/ielieHne KOHIIEHTPAIUH Ta3a B IWIHH]IPE.
3. PactipocTpanenue Tera B WIHHIIPE.
3anstue 23-24.KoJsie6anus orpaHudeHHBIX 00beMOB (4 yac.)
Humepakmugnolit memood: KoleKmMuUGHoe 00CyyHcoeHue Mmemooos
peutenus 3aoauu



1. YpaBuenue lllpenunrepa.
2. "'apMOHMYECKU OCIMILISATOP.
3anaTue 25-26. PacnmpocTpaHeHue Telia B OrpaHMYeHHBIX cpeaax.

(4uac.)

1. CraunonapHoe pacnpejieieHle TeIula B IIape, 4acTh LIapa HarpeBaeTcs
IJI0CKOMapaiebHbIM TTOTOKOM TeIia.

2. CraniMoHapHO€ pacipe/iejieHue Teria B mape, B 00beMe 1apa IpouCcXoIuT
TEIUIOBBIJIEICHHE, Ha IOBEPXHOCTH - KOHBEKTUBHBIM OOMEH CO CPEeOH.

3ansaTue 27. KonTpoabHasi padoTa 1o pacnupocTpaHeHHIO Tervia (2 Jac.)

I1l. YYEBHO-METOAUWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCS
oOecrieueHue CaMOCTOSITEJIbHOU

Y4eOHO-MEeTOANYECKOE paboThI

oOydaromuxcs 1O  AUCHUIUIMHE  «MeToIbl  MaTreMaTU4ecKoh  (PU3HKU»
npencrapieHo B [Ipunoxenun 1 u Bkitodaer B ceO4:

eriaH-TpaUK BBIMOJIHEHUS CAMOCTOATEIbHON pPabOThl MO AUCIUIUIMHE, B
TOM YHCJI€ IPUMEPHBbIE HOPMbI BPEMEHH Ha BBIMOJHEHHE MO KaXJA0MY 3aJaHUI0;

eXapaKTEpPUCTHKA 3aJaHUU JUIsI CaMOCTOSTEIbHOM paboThl CTYIEHTOB H
METOANYECKUE PEKOMEHAAMH 10 UX BBIIIOJHEHUIO;

eTpeOOBaHMS K  MPEACTaBICHUIO W OQOPMIICHUIO  PE3YNIbTATOB
CaMOCTOATEIHHOMN paboTHhI;

®KPUTEPHUU OLICHKHU BBITIOJHEHHUS CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHHUSA IEJIEM KYPCA

No Kontponupyemsie Kons! u sTansr O11eHOYHBIE Cpe/ICTBA
n/n pasnensl / TeMbl dbopMuUpOBaHHS TEKYITHH MIPOMEXKYTOUHAS
JUCITUTLTUHBI KOMIICTCHIINI KOHTPOJIb aTTecTaIus
1 Pazgen I. TIK-1.2 | 3naer VYcrHblii onpoc OK3aMeH,
Knaccudukanus (YO-1) Bonpocsl Ne 1-3
mddepeHnanbHbIX
ypaBHeHuii ¢ YmMmeer KoHTponbHas
JaCTHBIMH pa6ota (ITP-2)
MIPOU3BOIHBIMHU
Bnaneer
BTOPOTO MOPSIKA
5 Pasnen 2 TIK-1.2 | 3uaer VYerHbli onpoc OK3aMeH,
VYpaBHeHus (YO-1) Bonpockl Ne 4-8
rUIepOoIMIecKoro




THUIIA Ymeer KonTposbHas
pab6ora (ITP-2)
Buaneer
[IK-1.2 | 3naer VYerHbiit onpoc DK3aMeH,
(YO-1) BOMPOChl Ne 9-
Paznen 3 11
zf;:goe;;fecxoro YmMmeer KontponbHas
pabora (ITP-2)
TUTIA
Buianeer
IK-1.3 | 3naer VeIl onpoc DK3aMeH,
Paznen 4 (YO-1) Borpocel Ne 12
YpaBHeHust
AJUIANITHYECKOTO Ymeer KonTponbHas
THUIIA. pabota (I1P-2)
Bnaneer
[K-1.3 | 3naer VYerHbIH onpoc DK3aMeH,
(YO-1) Borpochl Ne 13-
Pasnen 5 15
Humuaapudeckue Ymeer KonTposnbHas
GbyHKITIH pa6ora (ITP-2)
Bnaneer
[1K-1.3 | 3Haer VYerHbIH onpoc DK3aMeH,
(YO-1) BOMpPOCHl Ne 16-
Pasnen 6 26
Cdepuueckue YMmeer KonTposnbhas
GbyHKIIIH pa6ora (ITP-2)
Bnaneer

Tumnosbie KOHTPOJIBHBIC 3alaHUsA, MCTOAUYICCKUC MAaTCPpHUAJIbl, OIIPCACIIAIOIINC

NpOLEAYPbI
NEATEIBHOCTH, a TaKXE KPUTEPUU M TOKa3aTeliM, HEOOXOJIWMBIC ISl OIEHKH

OLICHMBAHUS 3HAHWUW, YMEHUW U HABBIKOB U (WJIU) ONbITa

3HAaHUM, YMEHUN, HABBIKOB M XapaKTepU3yIlHe 3Tanbl (HOPMUPOBAHUS

KOMIIETEHIIMA B TPOIECCE  OCBOGHHUS  0Opa3oBaTENbHONW  MPOTPAMMBI,

npenacrasieHsl B [punoxenun 2.

V. CIUCOK YYEBHOM JUTEPATYPbHI U UHOOPMAILIMOHHO-
METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

OcHOBHAasI JTUTEPATYPbI



. Unbun, A.M. YpaBHeHHs] MaTeMaTUYeCKOW (pu3uku [DNEKTPOHHBIN pecypc] :
yuebHoe nocobue / A.M. UnbuH. — DnekTpoH. 1aH. — Mocksa : ®u3Matiur,
2009. — 192 c. — Pexxum noctyma: https://e.lanbook.com/book/2181. — 3aru.
C DKpaHa.

. ®eoktucroB, B.B. VYpaBHeHus martemaTuueckol (QU3MKUM M CHeUUaIbHbIC

GyHKuMM [DNEeKTpOHHBIM pecypc] : Meroauueckue ykaszanus / B.B.
®eokrtucroB, O.1O. Yurupésa. — OnektpoH. naH. — Mocksa : MI'TY unm.
H.D. baymana, 2015. — 45 c. —  Pexum  pocrymna:

https://e.lanbook.com/book/103587. — 3ar1. ¢ skpaHa.

. CoboneBa, E.C. 3amaum u ynpakHEeHUs MO YpaBHEHUSIM MAaTeMaTHUYECKOU
¢usuku [DnexkTpoHHbld pecypc] : yueOHoe nocodue / E.C. Cobonesa, .M.
QPateeBa. — ONEKTPOH. naH. — Mocksa : ®Pusmatiout, 2012. — 96 c. —
Pexxum nocryna: https://e.lanbook.com/book/5295. — 3aru. ¢ skpana.

. Anekcanapona, H. 5. CoopHuUK 3a7a4 110 METO/IaM MaTeMaTH4YeCKOU (U3UKH. /
H.A. Anekcannposa. — Bnangusoctok: U3a-so IBOY, 2014. - 34 c.
OBCJ/IBOY:
https://lib.dvfu.ru:8443/lib/item?aid=6Fg21FEg71j7MHecftcWJdwqgT7EW1i%?2
BOTYdcoPbkUfY%3D%3BTTyizeW5RhXgXg8V/DZWhA%3D%3D%3BDZ
Q2%2BAqIFhu9i6kCds/FczzyVzHQI241GOxUsKjVIIKICGS27094jGjlhIWA
%2B7ZZEKd1zjmalY KLMPnmNWLXhGgmBY 1xdTNzObLy0oiA/m/k%3D&id
=chamo:275442;

. Anekcanapora H. SI. COopHuUK 3a71a4 110 METOIaM MaTeMaTH4eckon pusuku. B
2 4. Y. 1/ H.A. Anekcanaposa. - Bnaguoctok: U3n-po JIBOVY, 2014. - 36 c.
OBC/IBOY:
https://lib.dvfu.ru:8443/lib/item?aid=6Fg21FEg71j7MHecftcWJdwqgT7EW1i%?2
BOTYdcoPbkUfY%3D%3BTTyizeW5RhXgXq8V/DZWhA%3D%3D%3BDZ
Q2%2BAgIFhu9i6kCds/FczzyVzHQI241GQxUsKjVIIKrCGS27094iGjlhIWA
%2B7ZZEKd1zjmalY KLMPNMNWLXhGgmBY1xdTNzObLyoiA/m/k%3D&id
=chamo:275445.

JononHuTeIbHAS JUTEPATypa

1. Tpenorun, B.A. VYpaBHeHUS B YaCTHBIX MPOU3ZBOAHBIX [DJIEKTPOHHBII
pecypc] : yuebHnoe mocobme / B.A. Tpenorun, N.C. Hemocekmna. —


https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275442
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275442
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275442
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275442
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275442
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275445
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275445
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275445
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275445
https://lib.dvfu.ru:8443/lib/item?aid=6Fq21FEg71j7MHecftcWJdwqT7EWti%2B0TYdcoPbkUfY%3D%3BTTyizeW5RhXqXq8V/DZWhA%3D%3D%3BDZQ2%2BAqlFhu9i6kCds/FczzyVzHQl241GQxUsKjVfIKrCGS27og4jGjlh1WA%2B7ZZEKd1zjmalYKLMPnmNWLxhGqmBY1xdTNz0bLyoiA/m/k%3D&id=chamo:275445

OnekTpoH. naH. — MockBa : ®@usmariut, 2013. — 228 c. — Pexum
noctymna: https://e.lanbook.com/book/59744. — 3armn. ¢ skpana.

2. T'onockokoB, JI.II. Kypc maremaTuueckoil (U3MKUM C HMCHOJIb30BAHHEM
naketa Maple [OnexkrpoHHbli pecypc] : yuebnoe mnocooue / JI.IL
INomockokoB. — DnekTpoH. nan. — Cankrt-IletepOypr : Jlanb, 2015. — 576
c. — Pexxum nocrtyna: https://e.lanbook.com/book/67461. — 3ar. ¢ skpaHna.

3. bynak, b.M. C6opHuK 3a1a4 1Mo MareMaTH4eCKON (u3uke [DIEKTPOHHBIN
pecypce] : yueOHnoe nocobue / b.M. bynak, A.A. Camapckuii, A.H. TuxoHOB.
— DOnekTpoH. aaH. — MockBa : @uszmatiaut, 2004. — 688 c. — Pexum
noctymna: https://e.lanbook.com/book/63669. — 3arin. ¢ skpana.

4. Bnagumupos, B.C. VpaBHeHnus matematuueckorl (GU3UKH [DIECKTPOHHBIN
pecypce] : yuebnuk / B.C. Bnagumupos, B.B. KapuHoB. — DnekTpoH. JaH.
— MockBa : @Puszmatiut, 2000. — 400 c. — Pexum pgocrymna:
https://e.lanbook.com/book/2363. — 3aru. ¢ skpaHa.

Ilepeyens pecypcoB HHGPOPMALUOHHO-TEJICKOMMYHUKAIMOHHON CeTH
«HTEpHET»

1. http://eqworld.ipmnet.ru/ru/methods/meth-pde.htm - JInHeliHbIe u
HEJIMHEWHbIC YpaBHEHUSI MaTeMaTU4ecKoW (U3MKU U Apyrue YpaBHEHUS C
YaCTHBIMU IIPOU3BOJIHBIMHU - METOJIbI PEILICHUA.

2. https://www.youtube.com/watch?v=ilkBj7Jkny8 — xypc «YpaBHEeHHS
MareMmatuaeckoit ¢puzukm» MITIITY.

3. bamakun A.b. Tpu neknuu no teopun ¢ynkuii beccens: YueOHo-
Meroandeckoe mocobue. - Kazanp: Kazanckuii rocymapcTBEHHBIH YHUBEPCHUTET,
2009. - 39 c. Pexxum nmoctyma : http://window.edu.ru/resource/705/69705

IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTMH
U MPOrpaMMHOI0 odecneveHust

IIpu ocymecTBaeHnn 00pa30BaTENBLHOTO Mpoliecca CTYyIACHTAaMU |
nmpoeccopcko-npenoaBaTeIbCKUM ~ COCTAaBOM  HUCIONIB3YeTCS  CIEAyIolee
nporpamMmmHoe obecrieuenne: Microsoft Office ( Excel, PowerPoint, Word u 1. 1),
Open Office, mporpaMMHOe oOecrieueHue AIEKTPOHHOTO pecypca caitta J[BOY,
Bkirouas ObC [IBOY.

VI.METOANYECKHUE YKA3AHUA 11O OCBOEHHWIO JUCHUITJIMHBI

N3yueHue ka0 TeEMbI Kypca IPEANnoiaract Cieayomue 1eiCcTBUS:
1) IoceleHne ACKIMOHHBIX 3aHATHUI;


http://eqworld.ipmnet.ru/ru/methods/meth-pde.htm
https://www.youtube.com/watch?v=ilkBj7Jkny8
http://window.edu.ru/resource/705/69705

2) CamocrosTenpHasi mpopaboTKa HM3Y4YeHHOTO Ha JIEKIIMM MaTepuaja Mo
KOHCIIEKTY U PEKOMEHIOBAHHOM JIUTEpaType;

3) Pemrenue 3amau u pabota Ha MPAKTUICCKUX 3AHSITHUSX.

JIeKIMOHHBIE 3aHATHS OPUCHTUPOBAHBI Ha OCBEILIEHHME OCHOBHBIX TEM Kypca
Y IIPU3BaHbl COPUEHTUPOBATH CTYAEHTOB B MPELJIATAEMOM MaTepuae, 3aj0kKUTh
Hay4yHble ¥ METOJOJIOTUYECKUE OCHOBBI [JIs JaJbHEWIIEH CaMOCTOATEIbHON
paboThl cTyneHTOB. PaboTa Ha JEKIMOHHBIX 3aHATHSAX MPEANojaraeT akTUBHOE
y4JacTHe 00ydYarollerocs B IpoLecce OCBOSHUS MaTepuaa, BEAEHUE KOHCIIEKTA.

CamocrosiTennbHast paboTa SBISETCS BaKHEWIIEH KOMIIOHEHTOW H3yYEHHUS
TUCIUIUTMHBL «MeTo/Ibl MaTeMaTU4ecKOM (U3MKM» M BKIIOYAET B OCHOBHOM
paboTy C KOHCIEKTaMHu JIEKIUH M PEKOMEHJOBAHHOW JIMTEPATYpOM, pelleHHe
3a/1au.

VII. MATEPHAJIbLHO-TEXHUYECKOE OBECHEYEHUE
JUCLMUITIJIMHBI

[Ipu  ocymiecTBieHWrn 00pa3oBaTENBLHOTO Mpolecca CTYIACHTaMH U
PO eCCOPCKO-TIPETIOIaBATEIHCKIM COCTAaBOM HCITONIB3YETCS MYJIbTUMEIUHHOE
o0opyoBaHNE, KOMITBIOTEPHBIN KJIacc, OCHAIEHHBIN CIIETYIONINM MPOTPAMMHBIM
obecnieuenueM: Microsoft Office ( Excel, PowerPoint, Word u T. 1), Open Office.



YYEBHO-METOIMYECKOE OBECHIHEYEHUE CAMOCTOSTEJIbLHOH

PABOTbHBI OBYYAIOHIUXCA

o AMCIHMIIJINHE «MeTOI[bI MaTeMaTHu4ecKoi (I)I/I3I/IKI/I»

Ili1an-rpauK BHINOJTHEHUS] CAMOCTOATEJIbHOM Pad0THI MO JUCHUIINHE

Ne | lata/cpokn Buna IIpumepHbIe ®opmMa KOHTPOJIA

N/ | BHINOJHEHHS CcaMoOCTOSITEIbHOM HOPMBI BpeMeHH Ha
padoTsI BbINOJIHEHHE

1 1 venens IMoaroroska k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKHUX
3aHATHIM 3aHATHIX

2 2 Hepens [ToaroroBka 3 KontponbHas
KOHTPOJIbHOM pabota
pabore.

3 3 Henens IToxaroroBka K 3 Pabora Ha
CEMHUHAPCKUM CEMUHAPCKHUX
3aHATHSIM 3aHATHIX

4 4 genens IToaroroBka k 3 PaGora Ha
CEMHUHAPCKUM CEMUHAPCKHUX
3aHATHIM 3aHATHIX

5 5 Henmens TToaroroBska k 3 KontponpHas
KOHTPOJIbHOU paborta
pabore.

6 6 "Henens TTonroroBska k 3 Pabora Ha
CEMHUHAPCKUM CEMUHAPCKHUX
3aHATHAM 3aHATHAX

7 7 "Henens IToaroroBska k 3 Pabora Ha
CEMHUHAPCKUM CEMHUHAPCKHUX
3aHATHAM 3aHATHAX

8 & Henmens IToaroroska k 3 Pabora Ha
CEMHUHAPCKUM CEMHUHAPCKHUX
3aHATHAM 3aHATHIX

9 9 Henens IToaroroBska k 3 Pabora Ha
CEMHUHAPCKUM CEMHUHAPCKHUX
3aHATHAM 3aHATHIX

10 10 Henens IToaroroBska k 3 KontponbHas
KOHTPOJIbHOM paboTta
pabore.

11 11 Henens ITonroroBska k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKHUX
3aHATHSIM 3aHATHIX

12 12 Henens ITonroroBska k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKHUX
3aHATHIM 3aHATUIX

13 13 nenens ITonroroska k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKHUX
3aHATHIM 3aHATUIX

14 14 nenens ITonroroBska k 3 Pabora Ha




CEMUHAPCKUM CEMUHAPCKUX
3aHSATHIM 3aHSITHUSX

15 | 15 Henens [ToaroroBka k 3 KoHTposbHas
KOHTPOJIbHOMN pabota
pabore.

16 | 16 menmens [MoxaroroBka k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKUX
3aHSATHIM 3aHSTUSAX

17 | 17 nenens [MoaroroBka k 3 Pabora Ha
CEMUHAPCKUM CEMUHAPCKUX
3aHATHIM 3aHITUSAX

18 | 18 menens IMoxaroToBka k 3 KonTtposnpsHast
KOHTPOJIbHOM pabota
pabore.

19 [ToaroroBka k 54 OK3amMeH
IK3aMEHY

XapaKkTepuCTHKA 3aJaHUH VIS CAMOCTOATEIbHOI pa0doThl CTYACHTOB H
MeTOAUYECKHEe PEKOMEHIANH 110 UX BHINOJTHEHHIO

CamocrosiTenbHas paboTa MIOMOTAeT CTyI€HTaAM:
1. oBnageTh 3HAHUSAMH:
® yTeHHe TeKcTa (YuyeOHHKa, JOMOJHUTENLHOMN JIUTepaTyphl U T.11.);
® COCTaBJICHHE IUIaHa TEKCTa, Tpaduyueckoe H300paxKeHUE CTPYKTYPhI
TEKCTa, KOHCIIEKTUPOBAHUE TEKCTA, BBIITUCKHU U3 TEKCTA U T.1.;
e paboTa CO CIIPABOYHHUKAMH H JIp. CIIPABOYHOM JINTEPATYPOH;
® UCHOJIb30BAaHUE KOMIIBIOTEPHOM TE€XHUKU U MIHTEpHETa U 1Ip.;
2. 3aKpeTIATh U CUCTEMAaTU3UPOBATh 3HAHMUS:
e paboTa C KOHCIIEKTOM JICKIINH,
e 00paboTka TekcTa, MOBTOpHAas paboTa HaJ Y4YeOHBIM MaTepUaIOM
yueOHUKa, TOTIOTHUTEIHHON JTUTEPATYPHI, ayIU0 U BUACO3AIUCEN;
e [OATOTOBKA IUIAHA.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHANUBUAYATbHO WIH
rpynmnamMu CTYACHTOB B 3aBUCHUMOCTH OT IIeNIA, 00beMa, KOHKPETHON TEMaTHUKH
CaMOCTOSITEIbHON PabOThI, YPOBHSI CIIOXKHOCTU U YPOBHSI YMEHUN CTYJEHTOB.

KoHTponb pe3ynbTaToB CaMOCTOSITENBHOW pabOTHl CTYJEHTOB JIOJDKEH
OCYIIECTBIISITHCSL B MPEAEiaX BPEMEHH, OTBEJCHHOTO Ha OOs3aTeNbHBIC yUeOHBIC
3aHSTUS U BHEAYJUTOPHYIO CAMOCTOATENbHYIO Pa0OTy CTYAEHTOB MO JTUCIUIUIMHE,
MOXET MPOXOAUTH B MUCHbMEHHOM, YCTHOM WJIM CMELIaHHON (opMe.

CaMocTosiTesibHasi padoTa HA JIEKIUU



Cnymanue W 3a0uCh JIEKUMM — CIOKHBIM BHUJ BY30BCKOM ayIWTOPHOM
paboTel. BHUMaTenpHOE CllyliaHue W KOHCIEKTUPOBAaHWE JICKIUI Mpeanoaraet
WHTEHCUBHYIO YMCTBEHHYIO JIEATEILHOCTh CTy/AeHTA. KpaTkue 3anmucy JeKIui, X
KOHCITEKTHPOBAaHHUE MOMOTAET YCBOUTH Y4eOHBIH Marepuan. KoHCHEKT sBiseTcs
MOJIE3HBIM TOI'/Ia, KOT/la 3alIMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE M CIEIAHO 3TO
caMHuM CTyJeHTOM. He Halo cTpeMHuThCs 3amucaTh JOCIOBHO BCIO JieKIni0. Takoe
«KOHCTICKTUPOBAHME» TPUHOCUT OOJIBIIIC BpPENa, YeM TIOJb3bl. 3alUCh JICKIIHH
PEKOMEHIyeTCSI BECTH 110 BO3MOXKHOCTH COOCTBEHHBIMH (DOPMYJIHUPOBKAMH.
XKenarenpHO 3aMuCh OCYIIECTBIATH HA OJTHOM CTpaHUIIE, a CICAYIONIYIO OCTABIATh
Ui IPOpabOTKH y4eOHOTO0 MaTepHaia CaMOCTOATEIBHO B JIOMAIIHUX YCIOBHUSX.
KoHCcnekT nexkmuu Jydine MoapasfeisTh Ha MYHKTHI, maparpadsl, coOmromas
KPacHYI0 CTPOKY. DTOMY B OOJBIION CTENeHu OyAyT CIOCOOCTBOBATH MYHKTHI
IUTaHa JICKIIUHW, TPEIOKCHHBIC MpernofaBaTessiM. [IpuHIMNIUaIbHBIE MECTa,
ompenencHusi, GOPMyIbl W JPYroe CJIEAyeT COMPOBOXAATh 3aMEYaHUSIMH
«BAXKHOY», «0CO00 BaXKHOY», «XOPOIIO 3alIOMHUTH» M T.N. MOXXHO JENaTh 3TO H C
TIOMOIIIBIO PA3HOIBETHBIX MapKepoB Wi pydek. Jlyumie ecnm oHH OymayT
COOCTBEHHBIMH, YTOOBI HE MPHUXOIWIOCH NMPOCUTh MX y OJHOKYPCHUKOB U TEM
caMblM HE OTBJIEKaTh HMX BO Bpems Jekiuu. llemecoob6pasno paspabotarh
COOCTBEHHYI0 «MapKorpaduio» (3Haukd, CHUMBOJIBI), COKpamieHusi cioB. He
JUIIHUM OyJeT W H3yuyeHHue OCHOB cTeHorpaduu. Paboras Hax KOHCIEKTOM
JEKLUHA, Bcerja HeoOXOJMMO HCIONb30BaTh HE TOJNBKO Y4e€OHUK, HO U Ty
JUTEPATyPy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHIoBasl JekTop. VMMeHHO Takas
cepbe3Hasi, KponmoT/inBas paboTra ¢ JIEKIMOHHBIM MaTepUajoM MO3BOJHUT TIyOOKO
OBJIaJIETh 3HAHUSIMH.

Paboma ¢ numepamypuvimu ucmournuxamu

CamocTtosTtenpHass pabora ¢ yueOHMKaMH, YICOHBIMH MTOCOOUSMH, HAYIHOM,
CIIPAaBOYHOW Y MOMYJISIPHOM JINTEPATYPOU, MAaTEPUATIAMHU IIEPUOJIUYECKUX U3TAHUN
u HMatepHera sBnsercs Hambonee 3(PGEeKTUBHBIM METOIOM TOTYyYEHHS 3HAHUH,
MO3BOJISIET 3HAYMTENFHO AaKTHUBU3MPOBATH MPOLIECC OBIAJEHUs WHGOpMAIIUEH,
CrocoOCTByeT 6ojiee TITyOOKOMY YCBOCHHIO M3y4aeMOTo MaTtepuana, GopMupyer y
CTYICHTOB CBO€ OTHOUIIEHME K KOHKpeTHoW mpoOieme. bonee rmybokomy
PacCKpBITUIO  BOMPOCOB  CIIOCOOCTBYET  3HAKOMCTBO C  JOTOJHUTEIHHOU
JIATEPATYPOH.

TpeOoBaHus K peaCTABJICHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOSITEJIbHOM PadoThI
TpeOoBaHUS K KOHCIEKTY JIJIsl MPAKTUYECKUX 3aHSATUMN:
1. lomxeH ObITh B OTJEIBbHON TETpaau, MOAMHCAHHBII.



2. O6s3aTenbHO MUCATh TUIAH 3aHATHS C YKa3aHUEM TEMBbI, BOIIPOCOB, CIUCKA
JUTEPATYPbl U UCTOUYHUKOB.

3. Orpaxarps mnpoOJEeMaTUKy BCEX IIOCTABICHHBIX BONPOCOB (aHAIU3
HCTOYHUKA, IUTEPATYPHI).

4. HWmerp 1m0  HUM  apryMEHTHpOBaHHble  BbIBOAbIL.  ClOBO
«apryMEHTHPOBAHHBIE» SBIISETCS KIIOYEBBIM. [ TaBHOE - 10Ka3yeMOCTh BBIBOJIOB.

Kpumepuu oyenxu gvinonnenus camocmosamenvpHou padomol

KoHTponbs caMocToATenbHOM paboThl CTYIEHTOB MTPEe1yCMaTPUBAET:

* COOTHECEHHE COAECPKAHUSI KOHTPOJIS C LIETIIMU O0yUEeHMS;

* 00BEKTUBHOCTH KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJISI (COOTBETCTBUE MPEAbIBISEMbIX 3aJJaHUN TOMY, UYTO
IpEeoiaraeTcs MpoBEpUTh);

* nupepeHrao KOHTPOIbHO-U3MEPUTEIIbHBIX MATEPUATIOB.

@DopMBbI KOHTPOJISI CAMOCTOSITENIbHOU PabOTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSAX.

Kpumepuu oyenku pezynrsmamos camocmosamenvbHou pabomesl.

Kpurepusimu o1ieHOK pe3yabTaTOB BHEAYAUTOPHON CaMOCTOATEIbHOM paboThI
CTYyJIEHTA SIBJISIOTCS:

* YPOBEHb OCBOEHHUS CTYICHTOB Y4eOHOIro Marepuania;

* chOpMUPOBAHHOCTH 00IIICYUECOHBIX YMEHHUIA;

* YMEHHUSI CTY/JCHTa aKTUBHO HCIOJIb30BaTh AJIEKTPOHHBIE 00pa3oBaTEIbHBIC
pECYPCHI, HAXOAUTH TpeOyIolytocs MH(popMaluio, U3ydaTh €€ U MPUMEHATh Ha
IPAKTHKE;

* 000CHOBAaHHOCTb U YETKOCTh M3JI0KEHHUS OTBETA;

* opopMIteHHE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMU;

* YMEHUE OPUEHTUPOBATHCS B MOTOKE WH(GOPMAITNH, BBIJIECTSATh TJIABHOE;

* yMEHHE YETKO CGHOpPMYIUPOBATH MNPOOIEMy, TPEIJIONKUB €€ pelieHue,
KPUTUYECKU OIICHUTH PEIIEHNE U €ro MOCIEICTBUS,

* yMEHHE T[O0Ka3aTh, MPOAHATM3UPOBATh ANBTEPHATHBHBIE BO3MOXHOCTH,
BapUaHThI JCUCTBUM;

* ymeHue c(hopMUpOBaTH CBOIO TO3UIINIO, OTICHKY M apTYMEHTHUPOBATH €€.



®OH/J ONEHOYHBIX CPEACTB

o AMCIHMIIJINHE «MeTOI[])I MaTeMaTHu4ecKoi (I)I/I3I/IKI/I»

Hanpasienune noarorosku 03.03.02 ®usuka

dopma NOATOTOBKH OYHAS

IHacmopt ®OC
Koa u ¢popmyanpoBka Ortanbl GOpMHPOBAHUA KOMIIETEHIINMHU
KOMMETEHIIUH
KJaccuuKaIuio TUIoB audQepeHInaIbHbIX
TTK-1.3 TIpumenser 3Haer ypaBHEHU BTOPOTO TOPSIKA B YACTHBIX
COBPEMEHHbIE HAYYHbIE TPOU3BOTHBIX
METO/IbI Ha YPOBHE, MIPUBOTUTH K KaHOHUYIECKOMY BH]TY
HEO0OXO0TUMOM [Tt YmMmeer muddepeHnaibHble ypaBHEHUSI BTOPOrO MOpsIKa B
MTOCTAHOBKH H PEIICHUS YaCTHBIX ITPOU3BOTHBIX
3a/1aq, OCHOBBI HaBBIKAMH [IPUMEHEHHSI METOJIOB IIPUBEICHHS K
KOMIIBFOTEPHOTO KaHOHUYECKOMY BUJLy H MHTErPUPOBAHUS
MOJIEJIUPOBAHUS Braneer -
p g epeHInaIbHbIX YpaBHEHUI BTOPOTO MOPSJIKa B
YaCTHBIX ITPOU3BOTHBIX
METO/Ibl pEIICHUS Pa3IMYHBIX THIIOB KPAeBbIX 3a7a4
3Haer st i depeHITnaNbHBIX YPABHEHHN BTOPOTO
I1K-1.2 Beibupaer HOpsAZIKA B YACTHBIX ITPOU3BOJIHBIX
Hangoznee IPUMEHSITh METO/Ibl PEIICHUS KPaeBbIX 3a7a4 s
3¢ (HEeKTUBHBIE METOIBI p P P .
Ymeer pa3IUYHBIX TUNIOB U depeHIaTbHBIX YpaBHEHUIN
pelIeHNs OCHOBHBIX
BTOPOTO MOPSAKA B YACTHBIX MPOU3BOIHBIX
THUIIOB 3aJa4,
BCTPEYAOLIMXCS B HaBbIKAMU OIpE/IeJICHHs] TUIIa KPaeBOM 3a/1auu JIst
Pusmke Braseer mddepeHnaIbHOro YpaBHEHUs BTOPOTO OPsIKa B
YaCTHBIX ITPOU3BOJIHBIX U BBIOPATh COOTBETCTBYIOIIUN
METO]1 peUIeHHs
No KonTtponupyemsie Kons! u sTansr O11eHOYHBIE CpE/ICTBA
n/n pasnensl / TeMbl dbopMUpOBaHHS TEKYITHH MIPOMEXKYTOUHAS
JUCIUTLTAHBI KOMITETEHIINHA KOHTPOJIb aTTecranus
1 Paszgen I. TIK-1.2 | 3naer YcrHbI onpoc DK3aMeH,
Knaccugukarus (YO-1) Bonpockl Ne 1-3
mddepeHnanbHbIX
ypaBHeHuii ¢ YmMmeer KoHnTponbHas
JaCTHBIMH pa6ota (I1P-2)
MIPOU3BOIHBIMH
Bnaneer
BTOPOTO TOPSIKA
2 | Pasmen 2 IIK-1.2 | 3Haer VYerHbli onpoc DK3aMeH,
VYpaBHeHus (YO-1) Bonpockl Ne 4-8




TUIEepO0INIECKOTO
TUTIA
YmMmeer KoHntposbHas
pab6ora (ITP-2)
Buianeer
[IK-1.2 | 3naer VYerHbiit onpoc DK3aMeH,
(YO-1) Bompochl Ne 9-
Paznen 3 11
v
3 nfajg:;;jecxoro YmMmeer KontponbHas
P pabora (ITP-2)
TUTIA
Buianeer
IK-1.3 | 3naer VYerHbIl onpoc DK3aMeH,
Passien 4 (YO-1) Bompochl Ne 12
4 YpaBHeHust
AJUIANITHYECKOTO Ymeer KonTponsHas
THUTIA. pabora (ITP-2)
Bnaneer
[K-1.3 | 3Haer VYerHbIH onpoc DK3aMeH,
(YO-1) Borpochk! Ne 13-
Pazgen 5 15
5 | Humuaapuueckue Ymeer KonTtposnpsHast
GbyHKIMH pabora (ITP-2)
Bnaneer
[1IK-1.3 | 3Haer YcTHBIHN onpoc DK3aMeH,
(YO-1) BOMPOCHl Ne 16-
Pazgen 6 26
6 | Chepuueckue Ymeer KontponpHas
GyHKIUH pabora (ITP-2)
Bnaneer
IlIkaa oueHUBaHUSA YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHUUI
Ko n Jtansl GopMUPOBAHUSA KpUTEepUHU NOKA3aTeJ!
¢opmynuposka KOMIIeTeHIMH

KOMIIETCHIIMHA




KiaccuuKanuio | 3HaHWE KiIacCH(UKaIUU CIIOCOOHOCTB
THITOB TUNoB M depeHnnanbHpIX | MepeYrcInTb U
3HACT muddepeHnmanbl | ypaBHEHHH BTOPOTO 0XapaKTepHU30BaTh TUIIBI
(moporossr | PIX ypaBHEHHUH TIOpSIIKA B YACTHBIX zmq)(bepeﬂvunanmmx
if ypoenp) | BTOPOTO MOPANKA | MPOH3BOIHBIX. YpaBHEHHH BTOPOTO
B YaCTHBIX TIOpSIZIKA B YACTHBIX
TPON3BOHBIX. TIPON3BOJTHBIX.
TPHUBOJIUThH K yYMEHHE TIPUBOJIUTH K CIIOCOOHOCTB
KaHOHHYECKOMY KaHOHWYECKOMY BUY OIPEIETUTh TUI U
IIK-1.3 Hpumenser BUZTY mddepeHnmansHeIe TIPUBECTH K
COBPEMCHHBIC yMeET middepeHnmansl | ypaBHEHHUs] BTOPOTO KaHOHUYECKOMY BUILY
HAYUHBIC MCTOIIBI HA | (pOABHHY | Lie ypaBHEHUS MOPSIIKA B YACTHBIX i depeHnmansHpIe
YPOBHE, ThIi) BTOPOI'O MOPSAKa | MPOU3BOIHBIX. YpaBHEHHS BTOPOTO
HeobxoAnMOoM 1 B YaCTHBIX TOpSIZIKA B YACTHBIX
TOCTAHOBKH 1 TPOU3BO/THBIX. TIPOU3BOJTHBIX.
pelenus 3anad,

OCHOBBI HaBBIKAMH BJIaJICHUE HaBbIKAMH CIOCOOHOCTH MPUBECTH
KOMITBIOTEPHOT0 NPUMEHEHHUS MPUMEHEHHUS] METOJI0B K KaHOHUYECKOMY BUILY
MOZIEIUPOBAHUS METOJI0B TIPUBEJICHUS K Y IPOMHTETPUPOBATH

TIPUBEJICHUS K KaHOHUYECKOMY BUILY U mddepennmansHOE
KaHOHUYECKOMY HHTEIpUPOBaHUA YpaBHEHNE BTOPOIO
BIIAZEET BULY U i depeHInaTbHBIX MOPsIIKa B YAaCTHBIX
(BBICOKHMiT) | WHTErPUPOBAHUSA | YPABHEHMH BTOPOro MIPOU3BOJHBIX.
muddepeHnmanbl | MOpsIKa B 4aCTHBIX
bIX ypaBHeHI/Iﬁ IMPON3BOJHBIX.
BTOpPOI'0 TIOpsi/IKa
B HaCTHBIX
IPOM3BOIHBIX.
METO/IBI PeIlICHHs | 3HAHWE ONpeeNICHUH, CIIOCOOHOCTD JaTh
Pa3IMYHBIX TUIIOB | OCHOBHBIX IOHATHIA OIpeIeNICHUs OCHOBHBIX
KpaeBbIX 3324 METO/I0B MaTeMaTHYECKON HOHATHHMATEMaTHYECKO
Ut ¢buzuky; W QU3MKHM; IPUMEHUTD
muddepenumansy | 6a30Bble 3HAHUS 3HaHUSI U3
BIX ypaBHEHUII (byHIaMeHTaIbHBIX (yHIaMeHTaIbHBIX
3HACT BTOPOr0 NOpS/AKA | pa3ziesioB MAaTEMAaTHKH, pa3lenoB MaTeMaTHKY,
(oporosyr | B 4ACTHBIX 3HAHHE METO/OB PEIICHUS PUMEHSTD
if ypoBenp) | POU3BOMIHBIX. Pa3IMYHBIX TUIIOB KPaeBbIX | METOIbIPELICHHS
IIK-1.2 Beibupaer 3a7a4 IS Pa3IMYHBIX THUIIOB
Haubonee muddepeHInanTbHBIX KpaeBbIX 33124 JUIs
s dexrnBHbIC ypaBHEeHHI MaTeMaTuueckoi | muddepeHnnanbHpIx
METO/Ibl PEILCHUS ¢buzuKw. ypaBHEHHI
OCHOBHBIX THIIOB MaTreMaTUu4eCcKou
3anad, (usukw.
BCTPEYAIOIINXCS B
dusmke MIPUMEHSATD yMeeT UCII0Ib30BaTh CIIOCOOHOCTD
METOJIBI pelieHusl | 06a30Bble 3HAHUS UCIION30BaTh Oa30BBIC
KpaeBbIX 3a1a4 (dyHIaMeHTaIbHBIX 3HAHUS
yMeer IUTSL Pa3IIMIHBIX Pa3/elIoB MaTeMATHKH JUIs (yHIaMeHTaIbHBIX
S — THIIOB PILICHNS YpaBHEHNH Pa3JIeNoB MaTeMaTHKH
ThIiT) nnq)q)epeHquinLH MaTeMaTHIECKON (DU3UKH. ZUIs PELLICHHUs yPaBHEHMUT
BIX ypaBHEHHI MaTeMaTHIECKOU
BTOPOT'O TIOPSIZIKA (hm3HKH.

B YaCTHBIX
TIPOU3BOIHBIX.




BJIaJICCT

HaBBIKaMH

BJIaJCHHUCHABbIKaMH

CITOCOOHOCTH

OIpeICIICHUS OTIpEICIICHUSI TUTIA KPACBOH | OMPEICITUTH THI KpaeBOU
TUTIA KPaeBOH 3a1a4M It 3aa4d IS

3aJa4u IS T PepeHIIATEHOTO TU(PepeHITIATBEHOTO

T QepeHIraNbH | YpaBHEHHS BTOPOTO ypaBHEHHS BTOPOTO

Oro ypaBHCHUS
BTOpPOro mopsaaxka

MopsJiKa B 4aCTHBIX
MMPON3BOJHBIX U BLI60pa

MopsJKa B YaCTHBIX

IMPON3BOJHBIX, BLI6paTL

(BBICOKHMiT) | B YACTHBIX COOTBETCTBYIOIIETO METOJIA | COOTBETCTBYIOIIHIA
TIPOU3BOIHBIX U pCIICHNUS. METOJI PEIICHUSA U
BEIOOpa pelmTh 3a/1auy.
COOTBETCTBYIOIILE
ro MeTozia
pCIICHHUS.

MeToanuyecKkue peKoMeHIAINH,ONPeesioIHe MPoueIypPbl Olle HUBAHUSA
pPe3yJbTATOB OCBOECHUSITUCITHILTIHHBI
Texyimast aTTecTanys CTYACHTOB O JUCIUIUTHHE «METOIbl MaTeMaTHYECKOM
(U3HKW» TPOBOJMTCS B COOTBETCTBHH CJIOKAJIBHBIMH HOPMATHBHBIMH aKTaMHU
JIBOY u saBasercs 00s3aTeIbHOM.
Tekyimass aTrectanus Mo JAWCIUIUIMHE MPOBOAMTCS B (POpME KOHTPOJIBHBIX

MEpPOTPUSITHI: YCTHOTO OMNpOCca, BEICHUS KOHCIIEKTa, pelieHus 3ajad,
KOHTPOJIBLHOM paboTHhI.

OObeKTaMu OIICHUBAHUS BBHICTYMAOT:

- yueOHas JTUCIUTUTHHA (aKTUBHOCTH Ha 3aHATHSIX,

CBOEBPEMEHHOCTBBBITIOTHEHUSI PA3JIMYHBIX BUJIOB 3aJIaHM, MOCENIAEMOCTh BCEX
BUJIOB 3aHATHUM MOATTECTYEMOM JUCHMUIUIMHE);

- CTENIEHb YCBOEHUS TEOPETUYECKUX 3HAHU;

- YPOBEHb OBJIaJICHUS IPAKTUUECKUMU YMEHUSIMU U HABbIKAMH 110 BCEMBUIAM
y4eOHOU paboOTHI;

- PE3yJIbTAaThl CAMOCTOATEIHbHON pabOTHI.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B XOJI€ MOBCEIHEBHOU
y4eOHOH paboThl IO KYypCy MUCUUILIUHBL. JIaHHBIN BUI KOHTPOIISA CTUMYJIHPYET Y
oOydJarommxcs CTPEMJICHHE K CHCTEMAaTHYECKON CaMOCTOSATEIBHON padoTe Mo
M3YYCHUIO Y9eOHOM NUCIMIUIMHBI, OBIAJICHUIO OOIIMMH KOMITETCHIIUSIMH.

[TpomexxyTounas «Metoabl

ATTCCTALUACTYACHTOB 1o JUCHUIIINHC

MaTeMaTU4ecKOl  (DU3UKUNTIPOBOAUTCS  BCOOTBETCTBHU  C  JIOKAJbHBIMU
HOpMaTUBHBIMU akTamu JIBOY u sBisieTcs00s13aTeIbHOMN.

[IpomesxyTouHass aTTecTanysl OOYYAIOMIMXCS 10 Y4YEOHOW MMCIHILIAHE
OCYILIECTBIIIETCS B paMKax 3aBEPLICHUsS W3YyYECHUsS JIAHHOM JUCLHUIUIMHBI H
MO3BOJISIET ONPEAECIUTh KA4eCTBO M YPOBEHb €€ ocBoeHus. [Ipenmerom oneHku

OCBOCHHUA ABJIAIOTCA YMCHHUA W 3HAHUA.




oo

o o

10.

11.
12.

13.

[IpoMexxyTouHas arrectauus OOYyYalOLIMXCS OCYHIECTBISETCS B (opme
sk3ameHa (YCTHBIM ompoc B (opmMe OTBETOB Ha BOIPOCHI 3K3aMEHAIMOHHBIX
OWJIETOB) ©  TO3BOJSCT ONPEACTUTH  pa3BUTHE OOMIMX  KOMIICTCHIIHH,
npeanycMmotpennbix misgs OIIOIL. YcenoBuem pomycka K 3K3aMEHY  SIBIISIETCA
YCIIEIIHOE OCBOCHHUE 00YYAIOIUMUCS BCEX 3JIE€MEHTOB AUCIUIUIUHBI.

MeToabl KOHTPOJIA:
» JIpoBeneHue KOHTPOJIBHBIX PadoOT.
= TectupoBaHue.
=  DK3aMeH.
NuTepakTuBHBIC (POPMBI IPOBEACHUS 3aHATHIM:
® KOJJIEKTUBHOE 00CYXJEHUE METOJIOB PEIICHUS 3aJauH.
® KOJUJIEKTUBHOE TIIOCTPOEHHWE MOJENel, OMHUCHIBAIOMINX (u3ndyeckue
3a7a4u.

OueHo4YHbIE CPeICTBA 1JIA IPOMEKYTOYHOM aTTecTaluN

BOIIPOCHI K OK3AMEHY

Knaccuduxkanus ypaBHEeHHI ¢ YaCTHBIMU MTPOU3BOIHBIMU BTOPOTO MOPSIAKA.
Kanonnueckue Gpopmbl TUHEHHBIX YpaBHEHUHN C MOCTOSTHHBIMH KO3 dUIIMEHTAMHU.
[Ipocreiinue 3a1aum, NPUBOASIINE K YPABHEHHUSIM THIIEPOOINYECKOTO THIIA.
VYpaBHenus runepOonuueckoro tuma. [loctaHoBka KpaeBbIX 3a1ad. ['paHuyHbIC U
HavalbHBIC YCIOBUA. Peaykins oOrel 3a1aun.

VYpaBHeHUs TUNEPOOINYECKOTO TUIa. MeTo1 paciipoCTPaHsSIONIUXCS BOJIH.
VYpaBHeHnuss runepOonuueckoro THma. MeToa  pa3feneHus  NepPeMEHHBIX.
OnHOpoHBIE YpPABHEHUS.

VpaBHeHuss rumnepOoinueckoro Tuma. Meron — pa3leneHus NEepPEMEHHBIX.
Heonnoponusie ypaBaenus. OOmias repBasi KpaeBasi 3ajada.

O6mast cxema Metofa pas3feieHus TmepeMeHHbIX. (CBONCTBa COOCTBEHHBIX
(byHKITUH 1 COOCTBEHHBIX 3HAYCHHI.

[IpocTeiimme 3agaun, NPpUBOAIINE K YPABHEHUSIM NapabOINYECKOro TUIMA.
VYpaBHenus napabonuueckoro tumna. [locTaHoBka KpaeBbIX 3aiad. ['paHUYHBIE U
Ha4daJIbHbIEC YCIIOBUSL.

VYpaBHenus napadbosanyeckoro tuna. Meros pa3aeneHus nNepeMeHHbIX.

Konebanus orpanumdyeHHbIXx 00BeMoB. OOmas cxemMa MeToJa pa3aeliCHUs
nepeMeHHbIX. Ctosgune BoJiHbl. KonebaHus npsiMoyrojibHOM MeMOpaHBbI.
Konebanust kpyrioit MeMOpaHbl: pa3jieieHre NePeMEHHBIX U PEIICHUE 3ajaUH.



14. YpaBuenue beccens. IlpeacrtaBieHue  pelieHUs  CTENEHHBIMU  PSIAMH.
PexyppenTHble cooTHOMIEeHMs s pyHkuuii beccens.

15. Paznuunble Tunbl nuauHapuueckux ¢yHkumid. Oynkuum beccens momyienoro
nopsiaka. OpToroHanbHOCTH, W HOpMUpoBKa GyHkiui beccens. Cdepuueckue
¢ynxuun beccens n Helimana.

16. ITonunomsl Jlexxannpa. [IpousBonsimas dyukius. Juddepenunansuas dhopmyna.
PexyppentHble cooTHOmeHusa. YpaBHeHue Jlexanapa. CBOMCTBa NOJIMHOMOB

Jlexxanppa.

17. Tlpucoeaunennsie pynxuuu Jlexanapa. CBoNCTBa NMPUCOETUHEHHBIX MOJMHOMOB
Jlexxanppa.

18. T'apmonnueckue nonauHoMbl. Cdepuueckue (ynkiuu. CBoicTBa chepuyeckux
GyHKIUHA.

19. 3anaua Jupuxiue ans chepsl. [IpoBoasimias cepa B mosie TOYEUHOTO 3apsa.

20. [Tonstpu3zanus mapa B OTHOPOJTHOM TIOJIE.

21. CoOcTBeHHBIC KOTeOaHus cepsl.

22. BHemHssl KpaeBas 3a7a4a s cepshl.

23. [lomuaombr YebOnimeBa-Opmuta. [lpousBonsmas ¢ynknusa. Juddepenunanbuas
dopmyna. PexyppeHTHble COOTHOIIEHHS. YpaBHeHHe YeOblmeBa-OpMuTa.
CaoticTBa nonuHOMOB YeObImeBa-JpMuTa.

24. TTomuaomer YeOnrmena-Jlareppa. IlpousBonsmas dyuknus. Juddepenunanbuas
dopmyna. PekyppeHTHble coOoTHoIIeHHS. YpaBHeHue UYeOnimeBa-Jlareppa.
CgoiicTBa nonuHomMoB YeoslieBa-Jlareppa.

25. O6006menHbIe MoauHOMBI YeObImeBa-Jlareppa.

26. llenpTa-pynknus. ['amma- u 6era-QyHKIuM.

Oo0pa3en 3K3aMeHAIIMOHHOT0 OMJIeTA

MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPABOBAHNS POCCUNCKON
®EJIEPALIUU
®denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BEICIIIETO TIPO(ecCHOHANBHOTO 00pa30BaHUsd

«/lanbHeBOCTOUHBIN (eaepabHbIH YHUBEPCUTET
MHCTUTYT HAYKOEMKUX TEXHOJIOTHIA U IEPEIOBBIX MaTEpUaOB
OOIT _03.03.02-Pusuka
Hucnunmuaa _MeToapl MaTeMaTHIeCKON (QH3UKH
®opma o0ydeHHsT _OodHas
Cemectp 4 2021 -2022_ y4ebGHoro roga
Peanmmsyromas kadenpa OyHIaMEHTAIEHON U MIPUKIIATHON QU3HKH

JK3aMeHAlMOHHBIN Omiter Ne 1

1. Knaccudukanuss ypaBHEHMH C YAaCTHBIMU MPOU3BOJHBIMH BTOPOTO
MOpsIKA.



2. YpaBHenue beccens. IlpencraBneHue penieHUs CTENIEHHBIMU PsAJAMU.
PexyppeHnTHble cooTHOIIEHUS A1 pyHKuMi beccens.

Kpurepuu onieHKH HA 3K3aMeHe 10 AUCHUILIUHE
«MeToabl MaTeMaTH4YeCcKON PU3UKH»

OleHKa «OTJIMYHO» CTaBUTCSA, €CJIU OTBET MOKA3bIBAET MPOYHBIC 3HAHUS
OCHOBHBIX TMPOIECCOB MU3y4aeMOU MPEeAMETHON 00JIacTH, OTJIMYAETCS TIIYOUHOU U
MOJTHOTOM PACKPBITUS TEMBI; BIaJCHUE TEPMHUHOJIOTMYECKUM alapaToM; YMEHUE
OOBSICHSITh CYIIIHOCTh, SIBJICHUHN, TPOILECCOB, COOBITHH, JelaTh BBIBOJALI H
000011IeHNs, JaBaTh apryMEHTUPOBAHHBIE OTBETHI, MPUBOJIUTH MPUMEPHI;
CcBOOOIHOE BJIaJICHUE MOHOJIOTUYECKOM peublo, JIOTUYHOCTh u
MOCJIEOBATEILHOCTh OTBETA; YMEHHUE MPUBOJUTH MPUMEPHI COBPEMEHHBIX
npoOJieM u3ydaeMon 001acTH.

OlleHKa «XOPOI0» CTABUTCS, €CJIM OTBET OOHAPYKMBAECT MPOUYHBIC 3HAHUS
OCHOBHBIX IPOIECCOB MU3ydaeMOU MPeAMETHON 00JIaCTH, OTINYAETCS TITyOUHOU U
MOJTHOTOM PACKPBITUSI TEMBI; BJIaJICHUE TEPMUHOJOTHYECKUM arapaTtoM; YMEHUE
OOBSICHAITh CYIIIHOCTh, SIBJICHUH, TIPOIIECCOB, COOBITHH, J€JaTh BBIBOJLI H
000011IeHNsI, [1aBaThb ApPryMEHTUPOBAHHbIE OTBETHI, MPHUBOJIUTH TPUMEPHI;
CcBOOOIHOE BJIaJICHUE MOHOJIOTUYECKOU peuslo, JIOTUYHOCTH 51
MOCJIEIOBATENIBHOCTh OTBeTa. OAHAKO [OMYyCKAaeTCs OJHAa - JBE HETOYHOCTH B
OTBETE.

OueHka «yA0BJETBOPHUTEIbHO)» CTABUTCS, €CIU OTBET CBUJIETEIIbCTBYET B
OCHOBHOM O 3HaHUM MPOIECCOB HM3y4aeMOW MpEeAMETHOW OOJACTH, OTIMYAETCS
HEJOCTATOYHOW TJyOMHOW W IOJHOTOM PACKpPBITHS TEMBbI; 3HAHUEM OCHOBHBIX
BOMPOCOB TEOpHH; clab0 CcHOPMUPOBAHHBIMUA HAaBBIKAMU AaHANIHW3a SIBICHUM,
IIPOLIECCOB, HEIOCTAaTOYHBIM YMEHHEM J1aBaTh APryMEHTHPOBAHHBIE OTBETHI U
NPUBOJUTH MPUMEPHI;, HEJIOCTATOYHO CBOOOJHBIM BIIAJICHUEM MOHOJIOTHYECKOM
peUblO, JIOTUYHOCTBIO U IOCIEA0BATENBHOCTHIO OTBETA. J[OMYCKAETCS HECKOJIBKO
OIIMOOK B COIEPKAHUHU OTBETA; HEYMEHHUE TIPUBECTH MPUMEDP PA3BUTUS CUTYAIIHH,
MIPOBECTH CBS3b C IPYTUMH aCTIEKTaMU W3y4aeMOoi 00JIacTH.

OrneHka «HeyJI0BJEeTBOPUTENBLHO» CTABUTCS, €CIIM OTBET OOHApPYKUBAET
HE3HAHHE TIPOIECCOB H3y4YaeMOW TMPEeAMETHOW 00JacTH, OTJIMYAIOIIUICA
HErTyOOKMM pacKpbITHEM TEMbl, HE3HAHMEM OCHOBHBIX BOIPOCOB TEOPUH,
Hec()OPMUPOBAHHBIMU HABBIKAMHU aHAJIW3a SBJICHUNA, TPOIECCOB; HEYMEHHUEM
JaBaTh AapPTyMEHTUPOBAHHBIE OTBETHI, CJIA0OBIM BIAJCHUEM MOHOJIOTHYECKOM
peUYbl0, OTCYTCTBHEM JIOTHYHOCTH W NOCJIEAOBAaTEIBHOCTH. JlomycKaroTcs
Cepbe3HbIC OIIMOKM B  COJAEPKAHUU  OTBETA; HE3HAHUWE COBPEMEHHOMU
poOJIeMaTUKX U3y4aeMoil 00JacTu.



OHCHO‘IHBIC cpeacrea aJist Telcymeﬁ arrecranmmmu

KonTtpoabHas padora 1
Bapuanr 1

1.luddhepeHnriaibHbIM YPAaBHEHUEM B YaCTHBIX IPOU3BOIHBIX SIBISETCS

ﬂ:% 2. x2%dx+2%2 =0 3. x@+y—=
dx 2.y ox "oy
2.YpaBHeHHE KOJeOaHUs CTPYHBI
R
a2 ox? ol o
3.VYkazath auddepeHuuanbHOe ypaBHEHUE BTOPOTO MOPsAKa
2 2
Lu?exl=a 202223 00 T
6X X ay

4 Kakue ycioBus st yHKuuu U(X,t) IBISIOTCS HadaIbHBIMU

1.u(L:0)=f(0) 2.u(x,0)=f(x) 3. Z“\X PRI

5.Haiitu ¢pyakmuio u(X,y),y10BIeTBOPSIONIYIO YPaBHEHUIO %u =3

Lu(x,y)=3y+o(x)  2.u(x,y)=3x+p(y) 3.u(x,y)=3y+C
6.Cornacao metony ®ypre pernienue nuddepeHnaabHOro ypaBHEHUS
TEIUIONPOBOJAHOCTHU HAXOAST B BUJIC

1. u(xt) =% 2. U H)=X()T(®) 3. u(x,)=xt

KoutpoJabHasi padora 2

1. Pemnth 3aa4y 0 COOCTBEHHBIX 3HaueHUsIX (3aaauy Lltypma-JInyBuiiis)
x+x =0,X(0)=0, x(1)=0

1. X (x) = Acos~/Ax+ Bsin +/Ax 2.
X(X)= A+ pe VX
2 2
7n . 7m

3.1n = 72 , X, (X)=Bsin Tx,n=1,2,...

2.YpaBHEHHUE TEIJIOTPOBOHOCTH JIJIsl CTAIIHOHAPHOTO CITyJast
au 20% ., 0% o%u 0% o o4
1.==a 22. ST+ 2=0 3.—2——2=O
OX ox~ oy~ ot ot OX

3.YpaBHeHre TUNIEPOOITMIECKOTO THTIA
1.uXX—uyy:F 2.uXX+uyy=F 3. Uyy =F



Kpurepuu ouieHKH KOHTPOJIbHOM PadoThI

Ormerka "O1an4no"
B pemiennn u 00bsICHEHUU HET OLIUOOK.
Xoa peuieHus: paloHaIbHBIN.
Ecnu Heob6xoammo, perieHre nponu3BeIeHO HECKOIbKUMU CITIOCOOAMHU.
JlonymieHs! OMMOKK O HEBHUMATENBHOCTH (OTOBOPKH, OITUCKH).
Otmerka "Xopomo"
1. Cy1iecTBEHHBIX OIITMOOK HET.
2. Homymensl 1-2  HecyllecTBEHHbIE  OWIMOKM  WJIM  HEMOJHOE
00BsICHEHHE, WM UCTOIb30BaHue 1 crocoba npu 3a1aHHBIX HECKOJIBKHX.
OT1merka "Y10BJI€TBOPUTEIBHO'

Hwnh e

1. Honymeno He Oonee OJHOM CYIIECTBEHHOW OMIMOKH, 3alucH
HEMOJIHBI, HETOYHOCTH.
2. Pemenue BBIMOTHEHO C OMIMOKAMU B MATEMAaTUYECKUX pacyeTax.
Otmerka "HeyaoBierBopureabHo"
1. Pemienue ocyniecTBI€HO TOJBKO C MOMOIIBIO YUUTEIS.
2. Jlomy1ieHsbl CylecTBeHHbIE OIIMOKH.
3. Pemienrie n 00bsCHEHUE TOCTPOCHBI HE BEPHO.

KonTposabHasi pabora 3 (TecTupoBaHue)
Tecr 1
(80%)OITPEAEJIMTE BWUJ YPABHEHHNSA, KAHOHUYECKAS ®OPMA
3AIIMCHU KOTOPOI'O UMEET BUJL  Uy,=-f/az.
1) mapaboaudeckoe
2) THIepOOIHYECKOE
3)  DIUIMIOTHYECKOE
4)  ynpTparunepOoIMYCCKuil
5. (80%)Ecnu 1TMCKpUMHUHAHT XapaKTEPUCTUUECKOTO ypaBHeHUs1 D = a1,°— 81 Az
Oombllle HYINS , TO YPaBHEHUE a1 Uk + 2 A1p Uxy + Uy = f(Uy Uy ,u,X,y) sBIsieTCS
ypaBHEHUEM
1)  mapaboiaMUYecKoro THIa
2) DIUIMITHYECKOTO TUIIA
3) TuUnepOOJINYECKOro TUIIA
4)  yapTparunepOOTUICCKUit
9. (80%)YKAXWUTE HAUYAJIbHBIE VYCJIIOBUA OJId VYPABHEHUA
TEITJIOITPOBOJJHOCTH
1)  ux(x,0)=0
2) u(0,t)=0
3)  u(x,0= o(x),
4)  u(x,0)= y(x)
13. (80%)YKAXUTEYPABHEHUEJIAITJTACA
1) ug=a’Au



2) put:kAU

3) Au=0

4) pUt:kUXX .

17. (80%)YPABHEHUWE MAJIBIX ITOIIEPEUHBIX KOJIEBAHNU

MEMBPAHbBI UMEET BU/JI:

1) ug=a® (U + Uy ) + f(x1)

2) put=kAu

3) Au=0

4) put=kuxx . .

21. (80%)HEOHOPOJITHOM 3AJAUEN KOILM JUJISI BOJITHOBOI'O

YPABHEHUA ABJISIETCA

1) uttzaquX+f(X9t) LI(X,O)Z (P(X)a ut(X90)= \V(X) 5 ~00< X < 00

2)  puskAu;  ux,0=o(x), 0<x<owo

3) Au=0

4)  Au=F(Xy,2)

25. (60%)OBILAS IIEPBASI KPAEBAS 3AJTAUA JIJISI BOJTHOBOI'O

YPABHEHUNA:

1) ug= a’Uxctf(x,t) 30 <x <1 u(x,0)= 9(x); ud(x,0)= y(x) ; u(0,t)= ps (1);

u(Lt)=pa(t).

2)  puFkAu;  u(x,0)= 9(x), 0<x<Lu(0,0)= pi(t) u(l,)= po(t).

3) Au=0

4)  Au=F(Xxy,2)

29. (20%)®YHKIIMN BECCEJISI OPTOI'OHAJIBHBI MEXIY COBOM C
BECOM

1) a°

2) 1

3) r

33. (60%)D®YHKIIMN BECCEJIA U HEMMAHA HYJIEBOI'O ITOPAJIKA
ITP1 CTPEMJIEHUU APTYMEHTA K HYJIIO BEAYT CEBA TAK

1) J0—>0; No—>0

2) Jo—)o; No—)l

3) Jo—)l; No—)-OO

4) Jo—)l; No—)o

37. (50%)HEOJHOPOJTHOM 3AJAYEM KOWIM JUII BOJHOBOI'O
YPABHEHUA ABJIAETCA 3AJIAYA:

1) UmaletxD): ux0=0(x); wx0=y(x); -o<x <o

2)  purkAu;  u(x,0)= @(x), u(x,0)= y(x); 0<x<w

3) Au=0

4)  Au=F(x)y,2)

41. (30%)OBLLII/II7I MHTEI'PAJI YPABHEHUAA KOJIEBAHUN
HEOI'PAHUYEHHOM CTPYHBI Up,(&n)=0 UIMEET BU/I;:

1) UEm)=f (&) + f2(m).

2)  UEm)=fL (&) + 2 (m).

3) UEM=h(&) + K ().

4)

U(Em)=Ff(E+ n)



(80%)COBCTBEHHBIMU ~ OYHKLUSIMU  3AJAUM  ILITYPMA-
JINY BUJJISL HA3BIBAIOT

1) Te 3HaYeHHMS NapaMeTpa A, IPU KOTOPBIX CYIIECTBYIOT HETPHBHAJIBHBIC
pEIICHUS 3a1a4u

2) 3HaYeHMS MMapameTpa A

2) COOTBETCTBYIOIIHMEC COOCTBCHHBIM 3HAUCHHUS HETPUBHAIBHBIC PCIICHHUS
3aJIauH.

3) mo0ObIe pelIeHus] ypaBHECHUSI.

49. (20%)COBCTBEHHBIMU  ®OYHKIMWAMU  3AJAYM  HITYPMA-
JIMYBUJUIS X (x)+AX(X) =0; X'(0)=X'(L)=0 SIBJISIFOTCSI

1)  X(x)=sin(nmx/L)

2) X(x)=cos(nmx/L)

3) X(x)=tg(nnx/L)

4)  X(x)=ctg(nmx/L)

BbIBEPUTE BCE NPABWUJ/IbHbIE OTBETbI

111 (30%)IIOJTMHOMBI JIEXKAHJIPA Pr(x) OBJAJAIOT CJIEAYIOIUMHU

CBOUCTBAMM:

1)  oOpamiaroTcs B HyJIb TOJBKO mpu X=0;

2)  SBISIOTCS COOCTBEHHBIMH (DYHKIUSIMH ypaBHEHHs JIexkaHapa;

3)  wHaotpeske [-1,1] uMeroT n HyIeH

4)  SIBIISAIOTCS OTpaHUYCHHBIMH ()YHKIIUIMH

5)  HeOrpaHWYeHHO BO3PACTAIOT MPH CTPEeMJICHHHU X K ()

6)  opToroHabHBI MEKIY cOOOM Ha oTpe3ke [-1,1] ¢ BecoM paBHBIM 1;

115. (30%)UUJIMHAPUYECKHUE ®YHKIHWU n-ro ITOPSAJIKA OBJIAAIOT

CJIEAYIOIIMMU CBOMCTBAMMU

1)  oOparmiaroTcs B HyJIb B TOUke r=0;

2)  SBISIFOTCS COOCTBEHHBIMHU (DYHKIMSIMH YPaBHCHHS

IR+ ('~ N)R(N=0; R(r)=0; | R(0) |<c0 5 0.5 r<]

3)  HampomexyTke 0 < X < 00 UMEIOT N HyJIek

4)  SBISAIOTCS OTPAHWYCHHBIMU () YHKITUSIMHU

5)  BO3pacrarT ImpH X —> oo He OBICTpee, YeM KOHEYHAs CTETICHb X;

6)  opToroHaIbHBI MEXIY co00i Ha oTpe3ke (0, rp) C BECOM PaBHBIM T;

119. (50%)J1JI1 PEHIEHUS HEOJHOPOJHOM 3AJJAUM METOJIOM

()
(2)
(1)
(3)
(4)

(6)

PA3ZJIEJIEHUA ITEPEMEHHBIX HEOBXO/IUMO:

MIOJIyYHUTh YPABHEHUE JIJII BPEMEHHOM YaCTH PEILICHUS;

nonyduTs 3aaauy ltypma-JInyBummis;

NpEeACTaBUTh pEIIeHUE B BUJAE NPOU3BEACHUS ABYX (YHKIMN, OJHA U3
KOTOPBIX 3aBUCHT OT KOOPJIMHAT, a Ipyrasi OT BpEMEHU;

MOJy9UTh COOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC (YHKIMHM 3aJauu
[Itypma-JInyBrmis ;

pelieHrne ypaBHEHHSI U HEOJHOPOIHOCTh PA3JIOKUTh B Psifi IO COOCTBEHHBIM
dbynkuusam 3agaun Hltypma-JInyBusis;

pELIUTh MOJIYYEHHOE HEOJHOPOoJHOE AU PepeHIInaIbHOE YpaBHEHNUE;



Tect 2

(80%)OIPEAEJIMTE BHUJ VYPABHEHUSA, KAHOHUYECKASA ©&OPMA

15.
M
1)
2)
3)
4)
3)
4)

103.

3AIIMCHU KOTOPOI'O UMEET BUJI: Ugq - Ugg=-F/ 2 12
napaboiryecKoe
runepOoInyecKoe
AIUTUTITUYECKOE
yIbTPArunepooIMuecKui
(80%)YKAXUTE OAHOPOAHBIE TPAHUYHBIE YCJIOBUSA ITEPBOI'O
POJIA
ux(0,t)=0
u(0,t)=0
ut(O,t)ZO
u(x,0)=0
(80%)YKAXWTE YPABHEHUME TEITJIOITPOBOJJHOCTHU
UttzazAU
put=kAu
Au=0
PUtt=kax .
(80%)YPABHEHUWE MAJIbIX TTOITEPEYHbBIX KOJIEBAHUN CTPYHbBI

EET BUJT:

Ug=a’ U + F(X,1)
pu=KkAuU
Au=0
pU=KUyy
xy" (x)+ (1-x) y'(x)+ry(x)=0
y" (x)-2x y'(x)+HA-m?/(1-x%)] y()=0
(80%)HETPUBUAJIBHBIE PEINEHUA YPABHEHWS UEBBIIIIEBA -

OPMUTA y"(x)-2x y'(X)+Ay(x)=0; -00 <x< co CYIIECTBYIOT

1)
2)
3)

111

npu A=2n; y(x)=Hn(X)

npu A=n; y(x)=Ln(x)

npu A=n(n+1); y(x)=Ps(X)

mpu A=n(n+1); y(x)=Py™(x)

(50%)COEPUYECKUMHU ©YHKIUAMU ABJIAIOTCA OYHKIINN:
Y. ™(0,0)=P,™(cosO)sin me; Y.{™(0,0)=P,™(cosd)cos me

Yo ™(0,9)=Pn™(cos0)

Y.{™(0,0)=sin mo; Y.™(6,0)=cos me

Y.™(6,0)=cos m@

BbIBEPUTE BCE NMPABUJIbHbIE OTBETbI

(30%)IOJIMHOMBI JIEXKAHJIPA P,(x) OBJIAJAIOT CJELYIOIUMU

CBOMCTBAMMU:

1)
2)

oOpararoTcsi B HyJIb TOJIbKO ipu X=0;
SIBJITFOTCSI COOCTBEHHBIMU (DYHKIMSIMU ypaBHEHHs JIexanapa;



3)
4)
5)
6)
115.

Ha otpe3ke [-1,1] nmeror n Hynen

SIBJISIFOTCSI OTPAaHUYEHHBIMU (DYHKIIUSIMU

HEOI'PAHUYEHHO BO3PACTAIOT IPH CTPEMJIEHUH X K 0

OpPTOTOHAJIBHBI MEXK Y 000 Ha oTpe3ke [-1,1] ¢ BecoMm paBHBIM 1;
(30%)HAJIMHAPUYECKUE ®YHKIIUN n-ro ITIOPAJKA OBJIAJAIOT

CJEAYIOIMMHU CBOMCTBAMU

1)
2)

oOpararoTcs B HyJb B Touke 1=0;
SIBJITFOTCSI COOCTBEHHBIMU (DYHKIIMSIMU YPaBHCHHUS

rfrR]’ + (A 1*- 1*)R(1)=0; R(ro)=0; | R(0) <0 ; 0.< r<ro;

3)
4)
5)
6)

Ha poMexyTKe () < X < 00 UMEIOT N HyJeN

ABJISIOTCS] OTPAHUYEHHBIMU (DYHKIIHSIMU

BO3pacTalOT P X —> o0 He ObICTpee, YeM KOHEUHas CTeNeHb X;
OpPTOTOHAJILHBI MEX 1Y c000i Ha oTpeske (0, rp) C BECOM paBHBIM T;

YIIOPAAOYHUTE 110 NTOPAAKY BbIITOJIHEHUA

1109.

(50%)JUI1  PELIEHWS HEOJHOPOJHOM 3AJJAYM METOJOM
PA3JIEJIEHUA TEPEMEHHBIX HEOBXOJIMMO:

(5)nmostyuuTh ypaBHEHHE JIJISI BPEMEHHON YacTH PEIICHUS;

(2) monyuuTts 3amauy Llrypma-JIinyBusmis;

(1) mpencraBuTh perieHrWe B BUAEC NMPOM3BEACHUS ABYX (YyHKIHM, OJHA W3
KOTOPBIX 3aBUCUT OT KOOPJIUHAT, a IPyTasi OT BPEMEHH;

(3)nonyuuTh COOCTBEHHBIE 3HAYEHUS W COOCTBEHHbIE (YHKIIMHM 3a/ayu
[ITypma-JInyBuiis ;

(4)pemieHne ypaBHEHHUS M HEOJHOPOAHOCTb pA3NOKUTh B PO IO
coOcTBeHHBIM (hyHKIMAM 3anaun [ITypma-Jlnysums;

(6)pemTh OJIydyeHHOE HeogHOpoaAHOE udPepeHInaibHOe ypaBHEHNE;

Tecr 3

80%) Ecnu AucKpUMHHAHT XapaKTepUCTHUYECKOTO ypaBHEHUsT D = a15°— @11 82
paBeH HYIIO, TO YPaBHEHUE a11 Uyx + 2 812 Uxy + Uyy = f(Ux Uy, u,X,y) sBIIsIETCS

ypaBHEHUEM

1)  mapaboiaMUYecKoro THIa

2)  DJUIMITAYECKOIO THIIA

3) TruUnepOOINIECKOTO TUIIA

4)  yapTparunepOOTUICCKUit

8. (80%)YKAXUTE OJHOPOJHBIE TPAHUYHLIE YCIIOBUSA BTOPOI'O
POIA

1)  u(0,1)=0

2) u(0,t)=0

3)  u(0,t)=0

4)  u(x,0)=0

12. (80%)YKAXUTE BOJIHOBOE YPABHEHUE

1) ug=a’Au

2) put:kAU



3) Au=0

4) pUt:kUXX . .

16. (80%)YPABHEHUE I1POJIOJIbBHBIX KOJIEBAHWM CTEPXKHEU 1

CTPYH UMEET BU/I:

1)  ug=a® U + f(X,1)

2) put=kAu

3) Au=0

4) put=kuxx . .

20. (80%)OJTHOPOJIHOM 3AJIAUEM KOIIM I YPABHEHUS

TEIUIOITPOBOJIHOCTHU ABJIAETCA

1) us@An ux0=0(x); wx0=y(x); 0<x<w

2 pUSU;  u(x0)=0(x), -@<x<w

3) Au=0

4)  Au=F(x\y,2)

24. (80%)YKAXUTE HEOJIHOPO/HBIE T'PAHUYHBIE VYCJIOBUA
BTOPOI'O POJA

1) ux(0,))=va(t) ux(Lt)=va(t)

2)  u(0,0)=pa(D); u(L,H)=pa(t);

3)  w(0,t)=0

4) ut(X,O)ZO

28. (80%)OBIIAS BTOPAA KPAEBAA 3AJAYA JIUII YPABHEHUA

TEITJIOITPOBO/JHOCTH

1) uEdluxg 0<x <l ux0)=x); u(x,0)=y(x);u0,)=pi(t) u(lt)=

o). 2) U= auxx Tk D); 0<x <1 u(x,0)=(x), ;ux(0,0=vi(t), ux(lt)=

va(t)

3) Au=0

4)  Au=F(xy,2)

32.  (40%)PUSNYECKASA UHTEPITIPETALINA ®OPMVYJIbl JAJTAMBEPA:

1) cymeprno3uiys ABYX BOJIH, OJJHA M3 KOTOPBIX PACIPOCTPAHSIETCS HAMpaBoO CO

CKOpPOCTBIO @ , BTOpas - HAJIEBO C TOM )K€ CKOPOCTHIO.

2)  OTKIOHEHHWE JBYX BOJH

3) (da3oBas xapakTepuCcTHKa KOJICOAHU .

4)  oOmui MHTErpa ypaBHCHHUSI

36. (30%) ®A3OBOM INIOCKOCTBIO HA3BIBAETC:

1) koopaMHATHAs IUIOCKOCTH X.

2)  TUIOCKOCTH COCTOSTHUH (X,t).

3) IUIOCKOCTH, CO3JIaHHAs 00JIACTHIO U3MEHEHHUS CMEIICHHI.

40. (60%)3AJJAYA O KOJIEBAHUIX OTPAHMYEHHOM CTPYHBI
PEIIAETCA:

1) MeTonoM pa3jeiieHus] IePEMEHHBIX.

2) METOJOM PacHpOCTPAHSIONINXCS BOJIH.

3) METOaO0M HTEpALUH.

4) MeTox TOCIEA0BATEIIBHOTO MPHOIMKESHUS.

44. (80%)COBCTBEHHBIMU  3HAUEHUWSIMU  3AJAUYN  IITYPMA-
JIMYBUJJISL HA3BIBAIOT



1) Te 3HayeHHs mMmapaMeTpa A, MPH KOTOPHIX CYIIECTBYIOT HETPHUBHAIbHBIC
pelLIeHus 3a0a49u

2) 3HaYeHHMS MmapameTpa A

3) HeTpHUBHAJbHBIC PEIICHUS YPABHECHUS.

4)  nroOble pelIeHHs ypaBHEHHS, COOTBETCTBYOIUE TPAHUYHBIM YCIOBHSIM.

48. (20%)COBCTBEHHBIMM  3HAUYEHMSIMU  3AJIAUM  IITYPMA-
JIMYBUJUIS X (x)+AX(X) =0; X'(0)=X'(L)=0 SABJISIOTCSI:

1)  A=(nm/2L)

2)  A=(2nm/L)

3) A=(nm/L)?

4)  A=(nm/L)

52. (50%)COBCTBEHHBIE ®VHKIINU 3AJJAUM IUTYPMA-JIUYBUIIIA
X (x)+AX(x) =0; X(0)=X(L)=0

1) oproroHanbHBI MEX1y COOO0I ¢ BECOM pPaBHBIM 1

2)  OpTOrOHAJBHBI MY COOOM C BECOM PaBHBIM X

3) OpTOroHaJBHBI MEXKIY COOOM C BECOM PaBHBIM X

4) He OpTOrOHAJBHBI MEXIY COOOM

56. (20%)3ABUCUMOCTD PEIIEHUS BOJIHOBOI'O VPABHEHUS OT
BPEMEHU UMEET BU/I;:

1) Ta(t)=A, cos(a AY%) +B,, sin(a A%t

2) Tq(t)=A, cost +B, sint

3)  Ta(t)=A, exp(-a® nxt/l)

4)  Ta(t)= A, exp(-a® nat/l) +B, exp(a® nxt/1)

YIIOPAAOYHUTE IO NIOPAAKY BbIIIOJIHEHUA

120. (50%)J1J151 OITMCAHUS MAJIBIX ITOIIEPEUHBIX KOJIEBAHWI CTPY
HbI HEOBXO/IMO:

(2) chopmymupoBaTh HaYATBHBIC M IPAHUYHBIC YCIOBHS 33/1a4H;

(1) 3ammcaTh ypaBHEHHE MaJbIX MOMEPEYHBIX KOJICOAHHI CTPYHBI;

(4) npoBecTH aHATU3 PEIICHUS

(3) pemuTH MOIYICHHYIO KPacBYIO 3a1a4y;

Tecr 4.
80%) Ecnu quckpUMHUHAHT XapaKTepUCTUUECKOTO ypaBHEeHUs D = a1 — @y A
paBeH HYIIO, TO YPaBHEHUE a11 Uyx + 2 A1 Uxy + Uyy = f(Ux Uy, u,X,y) sBIsETCS
ypaBHEHUEM
1)  mapaboiMUYecKoro THIa
2)  SJUIMITAYECKOIO THIIA
3) TruUnepOOINIECKOTO THUIIA
4)  yapTparunepOOTUICCKUit
8. (80%)YKAXUTE OJHOPOAHBIE TPAHUYHBIE YCJIOBUA BTOPOI'O
POIA
1)  ux(0,t)=0
2) u(0,t)=0
3)  u(0,t)=0



4) Ut(X,O):O

12. (80%)YKAXHWNTE BOJIHOBOE YPABHEHUE

1) ug=a’Au

2) put:kAU

3) Au=0

4) put=kuxx . .

16. (80%)YPABHEHUE I1POJIOJIbBHBIX KOJIEBAHWM CTEPXKHEU 1

CTPYH UMEET BU/I:

1)  ug=a® U + f(X,1)

2) put=kAu

3) Au=0

4) put=kuxx . .

20. (80%)OJTHOPOJHOM 3AJIAUEM KOIIM I YPABHEHUS

TEIUIOITPOBOJHOCTHU ABJIAETCA

1) uEdAn ux0=0(x); Wx0=y(x); 0<x<ow

2) PU=Uyy 5  u(X,0= (x), -0<x<oo

3) Au=0

5) Au=F(x,y,2)

24. (80%)YKAXUTE HEOJIHOPO/HBIE T'PAHUYHBIE YCJIOBUA
BTOPOI'O POJA

1) ud0,)=va(t) ux(Lt)=v2(t)

2)  u(0,0)=pu(0); w(L,t)y=pa(t);

3)  w(0,t)=0

4)  ul(x,0)=0

28. (80%)OBIIASA BTOPAS KPAEBASA 3AJJAYA 111 YPABHEHU S

TEITJIOITPOBO/JHOCTH

D) = aUos 0<x<1u(x0)=0(x); w(x0)=y(x);u0,t=p () u(lt)=

o). 2) U= auxx HxD); 0<x<I u(x,0)=(x), ;ux(0,0=vi(t), ux(lt)=

vao(t)

3) Au=0

4)  Au=F(xy,2)

32.  (40%)PUSNYECKASA UHTEPIIPETALINA ®OPMVYJIbl JAJTAMBEPA:

1) cymepmo3unus JBYX BOJIH, OJIHA U3 KOTOPBIX PAcCIpPOCTPAHSICTCS HAMPABO CO

CKOPOCTBIO a , BTOpas - HAJIEBO C TOM )K€ CKOPOCTHIO.

2)  OTKIOHEHHWE JBYX BOJH

3) (da3oBas xapaKkTepHCTHKa KOJICOAHUH .

4)  oOmui MHTETpal ypaBHCHUSI

36. (30%) ®A3OBOM INIOCKOCTBIO HA3BIBAETC:

1) koopaHMHATHAs IUIOCKOCTH X.

2) TUIOCKOCTH COCTOSTHUH (X,t).

3) IUIOCKOCTH, CO3JIaHHAs 00JIACTHIO U3MEHEHHUS CMEIICHHI.

40. (60%)3AJJAYA O KOJIEBAHUIX OTPAHMYEHHOM CTPYHBI
PEIIAETCH:

1) MeToaoM pa3jeiieHus IEPEMEHHBIX.

2) METOJOM PacHpOCTPAHSIONINXCS BOJIH.



MCTOJOM HUTCPAIHH.

METOA IIOCJIICOOBATCIIBHOI'O HpI/I6J'II/I)KCHI/I$I.

(80%)COBCTBEHHBIMU  3HAYEHUSIMHU  3AJAUM  ILITYPMA-
JINY BUJIJIS HABBIBAIOT

T€ 3HAYEHMs MapamMerpa A, NPU KOTOPBIX CYIIECTBYIOT HETpPUBHUAIbHBIC
pelLIeHus 3a1a49u

3HA4YEeHUS MapaMeTpa A

HETPUBUAILHBIE PEIICHUS YPaBHEHUSL.

A100bI€ PEICHUs] YPaBHEHHUS, COOTBETCTBYIOIINE T'PAHUYHBIM YCIOBUSM.
(20%)COBCTBEHHBIMU  3HAYEHUSIMHU  3AJIAUM  ILITYPMA-
JIMYBUJUIS X (x)+AX(X) =0; X'(0)=X"(L)=0 SBJISIOTCSI:

A=(nn/2L)?

A=(2nm/L)?

A=(nm/L)?

A=(nm/L)

YIIOPAAOYHUTE 110 INTOPAAKY BbIIIOJIHEHUA

120. (50%)J1J151 OITUC AHM S MAJIBIX ITOITEPEUHBIX KOJIEBAHWUM CTPY
HbBI HEOBXO/JMMO:

(2)
(1)
(4)
(3)

chopMyJIUpOBaTh HAYAJIPHBIC U TPAHUYHBIE YCIIOBHS 33J1a4u;
3anucarh ypaBHEHUE MaJbIX MONEPEYHBIX KOJIEOAHUM CTPYHBI;
IPOBECTH aHAIIU3 PEIICHUS

PEIINTD MOTYYEHHYIO KPAaeBYIO 3a/1a4y;

KpuTtepnu oueHKH TeCTOBBIX padoT

Otmertka "OT1iauuno"
Brmmonneno 86-100 % 3amanui
Ot1MmeTtka "Xopomo"
Brmmonneno 75-85 % 3aganuit
OtmeTka "Y10BJI€TBOPUTEIBHO'
Brmmonraeno 61-74 % 3amanuii
Ot1meTtka "HeynoBiieTBOPUTEJIBHO"
Brimonneno menee 61% 3amanuii






METOANYECKHUE YKA3AHUSA
no AucuuIvinie «Meroabl MaTeMaTHYeCKO (PU3MKI
. H.A. Anekcanapoa COOpHUK 3a7a4 IO METOJaM MaTeMaTUYeCKOU (hU3UKH.
- BmagusocTtok: M3xa-Bo JIBOY, 2014. 34 c.
. H.A. Anekcanapoa COOpHUK 3a7a4 IO METOJaM MaTeMaTU4eCKO (U3UKH.
B 2 4. Y. 1- Bmagusoctok: 3a-Bo JIBD®Y, 2014 36 c.
. H.A. Anekcanapoa COOpHUK 3a7a4 IO METOJaM MaTeMaTUYeCKOU (hU3UKH.
B 2 4. Y. 2- BnaguBoctok: U3a-8o IBDY, 2014 46 c.



AHHOTAIUSA THCUUILIMHBI
«MeToabl MaTeMaTH4eCKON QU3UKN

HNucuumnvaa «MeTtonpl MaTemMaTuueckol ¢Gusuku» paszpaboTaHa Jist
cTyneHToB 2 kypca HampabieHuss noarotoBku 03.03.02 «Dwusuka», npoduib
«DyHamMeHTaNbHas U MpUKIaaHas (U3uKa» B COOTBETCTBUU ¢ TpeboBaHusimMu OC
JIBOY 110 naHHOMY HaIIpaBJICHUIO.

JNuctumiraa «MeToasl MaTeMaTH4eCKOW (PU3MKKW» OTHOCITCS K pa3aeny

BapUATHBHOM YacTH y4eOHOTO IJIaHa.

OO6mast TpyJI0EMKOCTh JTUCIUIUIMHBI COCTABISET S5 3aueTHhIX eauHull, 180
yac. Y4eOHbIM IUJIAHOM TIPEIYCMOTPEHBI JIeKIIMOHHBbIC 3aHsATUA (54 vaca) u
npakTuueckue 3aHATHS (54 dYaca) C HCIOJb30BAaHUEM METOJ0B AaKTHBHOTO
oOydeHus, camocTosTelbHass pabota (27 4vac, u3 HMX 45 4yacoB OTBEACHHI Ha
MOATOTOBKY K dK3aMeHy). JucuuminHa peanusyercsa B 4 ceMecTpe 2 Kypca.

N3yyenue pmaHHOW JUCHUIUIMHBI Oa3upyeTcs Ha Marepuane KypcoB:
«Marematuueckuil aHanu3y», «JIuHeiHas anrebpa ¥ aHATUTHYECKas TEOMETPUSY,
«BekTopHbIE M TEH30pHBIA aHaMu3», «JuddepeHnuanbuple U WHTETpaIbHBIC

YpaBHCHH:, BApHUALIMOHHOC HCUYHUCIICHUC) .

Heabio Kypca sIBISICTCS HM3JI0KCHHE OCHOB MOCTPOCHHUS MATEeMAaTHYCCKUX
MoJieneid (PU3NYECKUX SIBJICHHA W PEIMICHUS TMONyJYalomUXCsS TPH  ITOM
MaTeMaTUYEeCKUX 3a71a4.

3anaum:

5) U3y4YHTh METOJBI PCIICHUS Pa3IUYHBIX TUIOB U depeHITNATBHBIX
YPAaBHEHH C YacCTHBIMH MPOU3BOJHBIMU M MPHOOPECTH MPAKTUUECKUE
HABBIKU UX PEIICHUS;

6) Hay4YHTBCS WMCIOJIH30BaTh CICIUAIBHBIC (DYHKIUU MPU PEIICHHH 3a7ad
MaTEMaTUIECKON (PU3UKHU;

7) HAYYUTHCS] HHTEPIPETUPOBATH MOJYyUCHHBIC PCIICHUS;

8) mproOpecTH HABBIKM IOCTPOCHHS MAaTEMAaTHYCCKUX MOJCIeH IpHu

peleHuu psga Gu3ndecKux 3aaad.



B pesynbrare wu3ydeHUd [aHHOM MNUCUUIUIMHBI Y

cienyromnme npopheccuoHaIbHble KOMIETEHIIUH:

CTYJEHTOB (POpPMHUPYIOTCS

Tun 3amau Kon u HaumeHnoBanue
. Kon n HanmeHoBaHue
npodeccuoHaIbHON
WHJUKATOpa JOCTUKEHUS
KOMITETCHIUHU
KOMIIETEHIUU
(pe3ysbTaT OCBOCHMS)
Hayuno- I1K-1.3 Ilpumenser
HCCJIe10BATEIbCKUI COBPEMEHHbIE HayYHBIC

IK-1
UCIIOJIb30BaTh
CHeuaIu3upoBaHHbIC
3HaHUS B o0nacTu
bu3uKwy, a TaKXKe
CTaHJapTHBIC
OporpaMMHBIE CpEZCTBa

CoocobeH

METOJIbI Ha YPOBHE,
HEOOXOIUMOM JJISt
TIOCTAHOBKH M PEIICHUS
3a71a4, OCHOBEI
KOMITBIOTEPHOTO
MOJICJTUPOBAHUS

[1K-1.2 Beibupaer

KOMITHIOTEPHOTO
MOETUPOBAHUS
OCBOCHHUS
(GUBUYECKUX JUCIUTUIAH

Haubonee 3¢ heKTUBHBIC
METOJIbI PEIICHUS
OCHOBHBIX THIIOB 3a]1a4,
BCTPEYAIOIINXCS B
busuke

IS
PO UIBLHBIX

Konx n HammenoBanue
WHIUKATOPa JOCTHKECHUS
KOMIIETEHITNH

HanMeHnoBaHue moka3aTtesis OLleHUBaHUS
(pe3ynbpTaTa O0yYEHHUS M0 AUCIHUILIAHE)

[1K-1.3 IIpumensier
COBPEMEHHBIC HAayUHBIC
METOJIbI Ha YPOBHE,
HEOOXOIMMOM ISt
IIOCTAHOBKH Y PEIICHUS
3a7a4, OCHOBBI
KOMITBIOTEPHOTO
MOJICIIMPOBAHUS

3HaeT METOJUKH MOCTPOCHUS (PU3MUECKUX U
MaTEMaTUYECKUX  MOJIEJIE  MPOLECCOB U
SBICHUA B (QYHIAMEHTAIBHOW W TPUKIAJTHON
busnke.

YMmeer cTpouTh PU3NYECKHUE U MATEMATHIECKHE
MOJENH Y3JI0B, OJIOKOB, YCTPOMCTB, YCTaHOBOK
AIIEKTPOHUKHA M HAHOAJIEKTPOHUKHU

Brnaneer naBbikamu mocTpoeHusi GU3NUECKUX U
MAaTEMAaTUYECKUX  MOJICJIE  IPOLECCOB U




Ko n HanmeHoBaHue
WHJIMKATOPa TOCTUXKEHUS
KOMIIETEHIIUN

HanMeHoBaHMe mTOKa3aTels OIeHUBAHUS
(pe3ynbTata O0y4eHUs MO AUCIUTLIIUHE)

ABJICHUA B (yHAAMEHTAIBHOW WM MPUKIAJTHON
duzuke.

[1K-1.2 BriOupaet Haubonee
3 PpeKTUBHBIE METOIbI
pELIeHHs] OCHOBHBIX THUIIOB
3a/1ay, BCTPEUAIOLIUXCS B
buzrke

3HaeT METObl PEIICHHS] OCHOBHBIX THUIIOB
3aJ1ay, BCTPEeYaIoUMXxcs B (QU3HKeE

YmMeeT paboTaTh ¢ MaTeMaTUYECKUM allapaToM
3 PEKTUBHBIX METO/IOB PEIICHUS] OCHOBHBIX
THUIIOB 3aj1a4, BCTPEUAIOIIUXCS B (PU3nKe

Brnaneer MeToiamu U HaBbIKaMU MPOBEACHUS
MCCIIEIOBAHUS XapaKTEPUCTHUK JJIsl PEIICHUS
MMOCTaBJICHHOM 3aJa4u




