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1. Ilesm ocBOeHHUsI IMCHUTIIMHBI
1.1.IlenssMu OCBOCHUS AUCIHUIUTUHBI «JIMHEHHBIC M HEIMHEHHBIC YpaBHEHUS (PU3HUKID) SIBISIOTCS:
OBJIa/ICHUE CTYJICHTaMU OCHOBHBIMM MOHATUSMH U METO/IaMU MaTeMaTU4YeCKON (QU3UKH.

1.2.3amaun oCBOCHUS AUCIUIUTMHBI «JIMHEHHBIC U HETMHEHHBIC YpaBHEHUS (DU3UKI:

-03HAKOMJICHUE CTYJCHTOB C OCHOBHBIMHU YPaBHEHUSIMU MaTEeMAaTUYECKON (PU3UKH;

-M3y4YCHHE METOJIOB pemieHus TuddepeHITHanbHBIX YPABHEHHN B YaCTHBIX MPOU3BOJIHBIX (METO
®dypre, meron Hanambepa u meroa Gpyukuwmii ['puna);

-pa3BUTHE YMEHHUSI CTAaBUTh KPAEBBIC 3a7a4M M JaBaTh (PU3NUYECKYIO HHTEPIIPETAIIIO TIOJTYICHHBIX
peLieHui.

2. Mecto aucuuiuinnsl B crpykrype OINIOII 6akanaBpuarta

2.1. YueOnas nucuuruivHa «JInHeiHbIe M HeMMHEHWHbBIC ypaBHEHUs (GU3NKI» OTHOCHTCS K 0a30-
Boit wactu b1.B.05 k mogymto «Teopernueckas ¢pusukay. SBisercs ogHUM U3 HadalbHBIX Pa3/IeJioB
COBPEMEHHOM MaTEMaTUKH U UTPAET BAXKHYIO POJIb B OCO3HAHHOM OCBOCHHH APYTHMX MAaTEMaTHYECKUX
U TPUKIAIHBIX TUCIUIUIMH, T.K. METOJbl JINHEHHBIX U HEMUHEHHBIX YpaBHEHUN (DU3UKU HAXOJAT ca-
MO€ IIMPOKOE MPUMEHEHHE BO MHOTUX HayKax, Ha NEPBBIN B3I, BECbMa OTJAJICHHBIX OT MaTEMaTH-
KH. JTa TUCHUILUIMHA BMECTE€ C MAaTEeMaTHYECKUM aHaIN30M, AuddepeHnalbHbIMA YPaBHEHUSIMU SIB-
nst0Tes (PYHIaMEHTOM, Ha KOTOPOM CTPOUTCS BCS MaTeMaTHyecKas Hayka. M3ydaercs B 7 cemecTpe Ha
4 xypce.

2.2. JIns u3ydeHus: JaHHOW Y4eOHOU MUCIUIUIMHBI (MOMYJIs) HEOOXOIUMBI CIIEAYIONUE 3HAHMSI,
YMEHHMSI U HaBBIKU, (OPMUPYEMbIE TPEIIIECTBYIOIUMHU AUCUUTITMHAMH (MOYJISIMU):

- MaTeMaTHYEeCKHUI aHaIn3

-aHaTTUTHYeCKast TEOMETPHs U JTMHEeHas anreopa

- 00bIKHOBEHHbBIE U hepeHINaTbHbIE YPaBHEHUS

3HaHMs: 3HATh OCHOBHBIE MOJIENIN CTPOSHUSI KPUCTAIUIOB U 3aKOHBI KBAHTOBOH (DU3UKH.

YMeHHUsI: WCIONb30BaTh MAaTEeMaTHYECKUN ammapaT KBAaHTOBOW TEOPHH; aHAIU3HPOBATH JJIEK-
TPUYECKUE, MATHUTHBIE U JIp. CBOMCTBA TBEP/IBIX TEIL.

HaBbiky: UMETh BBIYUCIUTEIbHBIC HABBIKW, HABBIKM OLIEHKH OCHOBHBIX XapaKTEPUCTHUK TBEPJIO-
ro Teja.

2.3. Ilepeuens mocienyoUMX y4eOHBIX TUCIHUIUIAH (MOAYJEH), IS KOTOPHIX HEOOXOIUMBI
3HAHUS, YMEHUS U HaBBIKU, pOpMUpyEMbIEe JaHHON YUYEeOHON AUCHUIUIMHON (MOAYJIEM):

- TeopeTnueckasi MEXaHUKA;

- DJEeKTpOJMHAMUKA;

- KBsanToBas Teopus.

@opMbl pabOTHI CTYIEHTOB - B XOJI€ U3yUYEHUS TUCIUIUIMHBI TIPEyCMOTPEHBI CEMUHAPCKUE 3a-
HATHSI, BBIMOJTHEHUE AoMamHux pabot. CamocTtosiTenpHas paboTa CTYJIEHTOB, MPEAyCMOTpEHHAs
y4eOHBIM TUIAHOM, BBHITIONHSETCS B XOJe ceMecTpa B ¢opMe BBINOJHEHUS AOMANIHUX 3aganuil. OT-
JIEbHBIE TEMBI TEOPETHUYECKOTO Kypca MpopadaThIBAIOTCS CTYJEHTAMH CAaMOCTOSITEIFHO B COOTBET-
CTBUH C TUIAHOM CaMOCTOSITEIbHON pabOThl U KOHKPETHBIMH 33JaHUSIMH TPEIOIaBaTeNs C yUeTOM HH-
JTUBUTyTBHBIX OCOOEHHOCTEH CTYZ€HTOB. BUIBI TEKyIIEro KOHTPOJIS - MPOBEPKA JOMAITHUX 3a/IaHUMN,
YCTHBIHN OIPOC, TPOBEPKA KOHTPOILHOU paboThl. DOopMa UTOTOBOTO KOHTPOJISL — 3auerT.

Ilepeyenns mpodeccHOHATBHBIX CTAHAAPTOB, 0000LICHHBIX TPYAOBBIX (YHKIUH M TPYAOBBIX
(GyHKUIMiA, COOTBETCTBYOIIMX NMPO(EeCCHOHATBHOI AeSITeJIbHOCTH BHIYCKHUKOB

HaunmenoBanue nokymMeHnTa Kon HaumenoBanue 6a30BO¥ rpymmbl, JOTKHO-
ctH (podeccru) Wiu CHenraaTbHOCTH
OK3 2320 [IpenomaBaTenu B cpeHEl MIKOJIE




2340

[IpenogaBaTenu B CHCTEME CIEIHUATHLHOTO
00paszoBaHus

Kox m nHammeHno-O0001eHHbIEe TPYA0OBbIEe PYHKINH TpynoBbie hyHKIMHU
BaHue npogeccu-Konx [HammeHoBaHme YpoBens |[HaummenoBanue |[Kox [YpoBeHb
OHAJIBLHOT'O KBaJIH(PH- (moaypoBeHBb)
cTaHJapTa KUK KBaJIH(puKa-
L

01.001 ITexgaror [Megarornyeckass  aesi- Oomienenaroruye- A/01.6
(memarornueckas TEITLHOCTH 110 cKast dbyHKIHS. 6
MesITeIbHOCTD B MMPOSKTUPOBAHUIO H Pe- OOyuenne
ITOIIIKOJILHOM, AT 3a il Bocrurarensnas [A/02.6
HAYaJIbHOM 00+ 00pa30BaTENBLHOTO TIPO- eI TEIIbHOCTD 6
e, ecca
OCHOBHOM OOIIIEM, 00pa3oBaTeNbHBIX Opra-o
CpeaHeM 001IeM HU3AIUSIX PasBuBatoILas A/03.6
00pazoOBaHUH) JIOIIKOJILHOTO, Hayallb- ACATCIBHOCTD
(BOCTIMTATEIb, HOTro 00I11IerO0, 6
YUUTEINb) OCHOBHOT'O O0ILIETO,

CpeIHero ooIero oopa-

30BaHUs

[lenaroruueckas  nesi- [Tenarorunueckas

TEIHHOCTH TIO NesITeIbHOCTD 10

MPOEKTUPOBAHUIO U Pe- peanuzaluy  Mpo-

I S 6 ' PaMM B/03.66

OCHOBHBIX 00111€00pa30- OCHOBHOTO u

BaTEITHHBIX CpeIHero

porpamMm oOmiero oOpas3oBa-

HUS

3. Pe3yabTaThl 0CBOEHUS TUCHUILINHBI «/IUHeliHbIe U HeJIMHEHbIe YPaBHEeHUsT (PU3HKH)
[Ipouiecc n3ydeHust TUCHMUIUIMHBI HAIIPaBlieH Ha (JOPMUPOBAHKE DJIEMEHTOB CIEAYIOIIUX KOMIIe-
teHuui B cootBeTcTBUM ¢ PI'OC BO 1o njaHHOMY HarpaBiIeHUIO:

OCYILECTBIIATH
ITOUCK, KPUTHYECKUUI
aHaIU3 U CUHTE3 WH-
dbopmarumy,
IIPUMEHSITD
CUCTEMHBIN ITOAXO0]
JUIsl peLeHUs ITOCTaB-
JICHHBIX 3a/1a4

4y, BblJeNAA ee 0a30BbIe CO-
CTaBIISIOIIIHE;

VYK-1.2.  Omnpenensier, uH-
TEPIPETUPYET U PAHKUPYET
uHpopmainuo, Tpedyemyro
JUISL PEIEHUS] TTOCTaBICHHOMN
3a7a4u;

VK-1.3. OcymiecTBiageTr mo-
UCK MHpOpMALUU IS perie-
HUS IIOCTaBJIICHHOM 3ajadu
M0 Pa3IMYHBIM TUIIAM 3aIpO-
COB;

VYK-1.4. Ilpu obpaboTke uH-

dbopMaluu OTIMYaeT (PaKThI

Kon kommne- | HaumenoBanue koM- | MHaukaTop nocTuxeHust | B pesynbrate  OCBOEHUSA

TEHLIUU METEeHLINH KOMIIETEHIIUHT JTUCITUTLIMHBI 00yJaromunics
JIOJKEH:

YK-1 YK-1. Cnocoben VK-1.1. Anammsupyer 3ama- | 3HaTh TEOPETUUECKHE OCHO-

BbI, OCHOBHBIE MOHSTHS, 3a-
KOHBI M MOJICIH OCHOBHBIX
pa3zaenoB (HpU3MKH;

YMeTh TOHWMAaTh, H3JIaraTh
U KPUTHUYECKH aHAIU3HPO-
BaTh (usnueckyro uHDOP-
maruio. [lonp3oBaThCcs Teo-
PETHUYECKUMH OCHOBaMH,
3aKOHAMH W MOJENISIMH (u-
3UKH;

Brnagerp ¢Qusudyeckumu u
MaTeMaTHYECKUMHU METO/a-
MU 00paboOTKM © aHamu3a
uHpopManuu B 00JacTu oc-




OT MHEHHUH, UHTEpIIpETalui,
OIICHOK, (opmupyer cob-
CTBEHHbIE MHEHHS U CYXKJIe-
HUSI, ApryYMEHTHUPYET CBOHU
BBIBOJIbI U TOUKY 3PEHUS;
VK-1.5. PaccmarpuBaer u
IpeajgaraeT BO3MOXHbIE Ba-
pUAHTBl pELICHHUS IOCTaB-
JICHHOM 3aJ1a4H, OI[CHUBAs UX
JIOCTOMHCTBA U HEJIOCTATKHU.

HOBHBIX Pa3JesioB (PU3HKH.

[1K-3 [1K-3. CnocobHoCTH
UCIIOJIB30BATh CIICIH-
QIM3UPOBAHHBIC 3HA-
HUS B 00JacTu (Pu3n-
KA JUIS  OCBOCHUS
npopUIbHBIX  (PU3HU-

YCCKUX AUCLHHUIIIINH

[1K-3.1. CriocobeH oLeHUThH
aKTyaJIbHOCTh  pellIaeMoit
3aJaud Ha OCHOBE aHAJIN3a
HAYYHO-TEXHHYECKON JnTe-
patypsl W HWHPOPMAIUOH-
HBIX MaTEpUAIOB MO TeMa-
TUKE UCCIICIOBAHMUS.

[1K-3.2 CriocobeH moaroro-
BUThH UCXOJIHBIC TAHHBIC TSI
MaTeMaTHUYeCKOro  OIuca-
HUS (pU3MKH TIporiecca B 3a-
JaHHOW  (u3HUYecKoll cu-
CTeMe C y4eToM e€ Ha3Ha-
YeHUsI U DIIEMEHTHOM (DJeK-
TPOHHOM, omnTHyeckoil) Oa-
3bI.

IIK-3.3. CrocobeH anexBaT-
HO MPUMEHHUTHh MaTeMaTHhye-
CKMM HMHCTpYMEHTapuil Ipu
(OpMYIHpPOBKE  MOJAEIHPY-
OmUX (PU3NUECKHl Tpolecc
YPaBHEHHUH.

3HaTh OCHOBBI MaTeMaruye-
CKOTO  aHaju3a, TEeOpUHu
(GYHKIMH KOMIUIEKCHOW Iie-
PEMEHHOM, AHAJIUTUYECKOU
T€OMETPUM U JIMHEHHOMN all-
reOpbl, BEKTOPHOTO M TEH-
30pHOrO aHanm3a, audde-
PEHLMAIBHBIX U MHTErpalb-
HBIX YpaBHEHM, BapHalu-
OHHOI'O MCYHCIIEHUS, TEOPUU
BEPOSATHOCTEN U MaTeMaTH-
YECKOM CTaTUCTUKU

YMeTh HCIONIB30BaTh Mare-
MaTUYECKMM ammapar A
OCBOEHHUSI  TEOPETUUYECKHUX
OCHOB M IIPAKTHUUYECKOTO MC-
NOJIb30BAaHUS  (PU3NYECKUX
METO/I0B

Bnagers HaBbIkKaMy UCTIOJb-
30BaHHA MaT€MaTU4YEeCKOro
anmapara Juisl peieHus Qpu-
3MYECKHX 3a7a4

4. CTpyKTYpa H coJep:KaHue TUCHHILIUHBI «/InHeliHbIe M HeIMHelHbIe ypaBHeHUs (PU3HKN»

4.1. CTpyKTYypa QM CHUAIINHbBI

OO6mas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBIsieT 3 3aueTHble equHuIlsl, 108 yaca.

° Buabl yyeOHo# padoTsl, BKIIOYasgPopMbl TeKyLIero KOH-

n/n  HaumeHoOBaHHMe pPa3IejIoB]
U TeM AUCHMILUIMHBI (MO-

CaMOCTOSITEJIbHYI0O  padoTy
JI€HTOB M TPYJ10eMKOCTh (B Yacax)

CTY-TPOJIsi ycleBaeMoCTH (no

Heodenam cemecmpa)

yJist)

cemMecTp

KoHTakTHAR
padora

padora

CamocrositebHass@opMa NPOMEKYTOUHOM

aTreCrallumn (no cemecm-




Jlexun

IIpakTrueckue 3aHATHS

JlabopaTopHbIC 3aHATHS

JIp. BHJIBI KOHTAKT. PabOTHI
o Bceero

Kypcogast pabota(mipoekr)

[MonroroBka Kk dK3aMeHY

NABOTEI

CobOecenoBanue

Komnoksuym

[IpoBepka TeCcTOB

[TpoBepka KOHTPOJIBH. paboT

[MpoBepka nokiana

[TpoBepka 3cce W HMHBIX TBOPYE-

KypcoBast pabora (IIpoeKT)

Ap.

o Jlpyrue BuIbpl CaMOCTOSTEIbHOM-

o Bcero

—
-
oo
oo
e
R

1. Pazmen 1. Huddepeninm-
QJIbHBIC YPAaBHEHUS B 4YacCT-
HBIX TMPOM3BOJHBIX 1-TO H
2-TO TIOPSIIKOB B 3ajadax
MaTeMaTHIeCKOH (pr3uku

2. Paszgen 2. Meroabl perie-
HUS 337]a4 MaTeMaTHYECKOM
(du3HuKM 6e3 UCITOIb30BAHHUS
OPTOTOHAJILHOW  CHCTEMBI
CTeIUANBHBIX (PYHKIUH

\I

16 10 8 10 10

\‘

3. Pasnen 3. CoenuanbHbBIE 16 8 16 10 10
dbyHKIIH

4. Pazmen 4. Metoasl pertie-
HHS 3aJa9 MaTeMaTHISCKOM
(U3UKN C HCTIONH30BAaHHEM
OPTOTOHAJLHOW  CHUCTEMBI
CHeIHaNbHbIX (YHKIUI
Ob6mass Tpymoemkocts, B108| (36 32 40 40 [[IpomexxyTouHas
qacax Dopma

3ader X
3ayeT ¢ OLCHKOMI
DK3aMeH

\‘

20 (10 10 10 10

4.2. Conep:kaHue U CUUNIMHBI

Paznen 1. Jughdpepenyuanvnvie ypasnenus 6 uacmmuvix npou3goouvix 1-20 u 2-20 nopsokos 6 3a-
oavax mamemamuieckou huzuku

1. KBazununeitnsle quddepeHnnanbHble ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX 1-ro mopsjaka. Xa-
pakTepucTuyeckre ypaBHeHus. Pemenune nuddepeHnuanbHbIX ypaBHEHUH B YAaCTHBIX MPOU3BOIAHBIX
1-ro nopsiaka c MoMoIIbI0 XapakTepucTuk. 3agada Komm s nuHedHbIX nud@epeHuanbHbIX ypas-
HEHUI B YaCTHBIX MPOU3BOAHBIX 1-ro mopsiika.

2. Knaccuduxanus ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX 2-TO MOPSIKa C ABYMsI HE3aBUCUMBIMU
nepeMeHHbIMH. Kanonnueckast popma ypaBHeHui. [IpuBeneHne k kaHOHHUECKOMYy Buay auddepen-
LAAJBHBIX YPaBHEHUI B YAaCTHBIX NMPOU3BOJHBIX 2-TO MOPsIKA C ABYMsI HE3aBUCUMBIMH IEPEMEHHBI-
MHU.

3. Kanonnueckue (Hhopmbl JTUHEWHBIX YPAaBHEHHH C MOCTOSHHBIMH KO3 duimeHtamu. YacTHbie
METO/IbI HAXOXKICHHSI OOIIEro PelieHus] KaAHOHMYECKOH (OPMBI.

4. Pemenue 3amaun Ko a1 ypaBHEHHU B YaCTHBIX MPOU3BOIHBIX 2-TO MOPsIAKA C ABYMS He3a-
BUCHMBIMH NTEPEMEHHBIMU.



5. YpaBHEHHUS C YaCTHBIMU NMPOU3BOJAHBIMH B (PU3MUECKUX 3a/layaxX Ha MpUMepax KoseOaTelbHbIX
poreccoB, TUPPY3Un U TEIUIONPOBOJHOCTH, CTALIMOHAPHBIX IMPOIIECCOB.

6. [locraHoBKa Ha4YaJIbHBIX M KPaeBbIX 3ajau JUIsl YpaBHEHUN MaTeMaTHuecKol (u3uku. 3amada
Komm. 3anaga llItypma — JInyBummis. KoppekTHOCTh MOCTAHOBKH 33/1a4 MAaTEMaTUIECKON (DU3HKH.

Paznen 2. Memoouwl pewenus 3a0au mamemamuyeckou usuku 6e3 uUcnoib306aHus OpmMo2oHAlb-
HOU cucmembl CNeyuaIbHblX QYHKYuUL

1. 3amauya Komm a1 OZHOMEPHOrO OJHOPOJHOIO M HEOJHOpPOIHOro ypaBHeHus JlamamOepa.
®opmyna Jlanambepa.

2. [Mpunnun Hroamens. Meton [lamambepa i MoaynpssMoid U KOHEUHOTO OTpe3Ka.

3. OproronanbHeie cuctemsl pyHkmid. 3agada L typma-JlnyBumis s oObIkHOBEeHHOTO U de-
PEHLIMAIBHOTO YpaBHEHUsI, CIIEKTP COOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX (DYHKIIMHA U UX CBOMCTBA.

4. CMelaHHas 3ajaya g OJJHOMEPHOTO BOJHOBOI'O YPAaBHEHMSI C OAHOPOJHBIMU I'PAaHUYHBIMU
ycnosussmMu. Merog @ypsbe.

5. CMemaHHas 3aj1a4a Juisi OJHOMEPHOI'O YpaBHEHHS TEIJIONPOBOJHOCTU C OJHOPOIHBIMU TI'pa-
HUYHBIMU yciioBUsAMU. Meton Dypsbe.

6. Pemenne cMemaHHOM 3aa4y JUIsl OJHOMEPHOIO HEOJAHOPOJHOIO BOJIHOBOI'O YPaBHEHHUs C He-
OJIHOPOJHBIMHU I'PAaHUYHBIMU yCIOBUSIMHU METOJOM Pa3ACICHUS IIEPEMEHHBIX.

7. Pemenne cMenaHHOM 3a7a4y JUisi OJHOMEPHOIO HEOJAHOPOJHOIO YPAaBHEHUS TEIUIOIPOBOIHO-
CTH C HEOTHOPOAHBIMU TPAaHUYHBIMH YCJIOBUSMHU METOJOM Pa3JeJICHUs IEPEMEHHBIX.

8. Paznenenne nepeMeHHbIx B ypaBHeHMsX Jlammaca u ['eapMmrosiblia B NpsMOyTOIBHON 00nacTu
1pu pemennu 3anad Jupuxne n Heitmana.

9. PemreHne mepBoil M BTOPOM KpaeBbIX 3aJad Uil Kpyra METOJIOM pa3JeieHUs NEPEMEHHBIX.
IIpencrasnenue pemenus B Buae uHrerpanos [lyaccona u J{unu.

10.HaxoxxneHne rapMOHUYECKOM (YHKIMH B KOJIbLIE U KPYTOBOM CEKTOPE METOJO0M pa3ieiieHUs
[IEPEMEHHBIX.

11.Pemenue 3a1a4u 0 KOJEOAHUSIX MPSIMOYTOJIBbHON MeMOpaHbl MeTo10M Dyphe.

12.IlpuMeHeHMe onepalMoOHHOTO MeToJ1a (MHTEerpajbHoro npeodpasoBanus Jlamaca) mpu pere-
HuU nuddepeHanbHbIX YpaBHEHUI B YaCTHBIX MPOU3BOAHBIX 2-TO MOPSJIKa TMIEPOOIMYECKOTO U
napaboIMYecKOro TUIIOB.

13.Meton ¢yHkuuu ['puHa mpu pelieHUH ypaBHEHUH SIUTUITHYECKOTO W MapaboIMdecKOro TH-
noB. Jlenpra-¢pyHkuus u ee corictBa. CpoiictBa pyHnkiuu ['puna. @opmyiisl ['puna.

14.Pemienue 3agaun Jlupuxie aas Kpyra v MoJIyIuIoCKOCTH MeTo/1oM GyHKIuH [ 'puHa.

15.3agaua Komm 11 0gHOPOJHOrO ypaBHEHHs TEIUIONPOBOJHOCTH U PEUIEHHE €€ C IOMOIIbIO
¢byukuun ['puna (popmyina [lyaccona).

16.Pemenue 3agaun Komu ans ypaBHenus [lanambepa MeTo10M cItycka B 2-X MEPHOM IIPOCTpaH-
ctBe (hopmyna Ilyaccona).

Paznen 3. Cneyuanvnvie ghynxyuu

1. OcHoBHBbIE 1 00001IeHHBIE (yHKIIMU. CBOIiCTBa 0000IIEHHBIX (YHKIUN U 1eHCTBUS HAJ HUMHU.
Henb Ta-pynkuus Jupaka u ee cBoiictBa. Jlenprao0pasHble Mocae10BaTeIbHOCTH.

2. 'amma- u 6eta- ¢pynkuuu. OnpezeneHus 1 OCHOBHbIE CBOMCTBA.

3. Ypasuenue beccens. @ynkuuu beccens nepsoro poaa u ux cpoiicta. O01iee pemeHne ypas-
HeHus nipu [ n. @ynkiuu beccens BToporo nopsijaka U ux JuHEHHas He3aBUCUMOCTh. O01ee pere-
HUe ypaBHEHUs beccens 11 Mponu3BOJIbHBIX [J.

4. PexyppenTHble cooTHOIEeHHs 1yt pyHkimii beccens. @ynkiun beccens momynenoro nuHaekca.
Oynknuu beccens 3-ro pona. Ypasuenue beccenst ¢ mapamerpom. MonuduiupoBanabie (QyHKITHH
beccens 1-ro u 2-ro pona.

5. 3agaua typma-Jlyusmia nnsa ypaBuenus beccens. Psast @ypre-beccens u JJunm.



6. [TomuroME! Jlexanapa. @opmyna Pogpura. Materpan [lnednau. PexyppeHTHBIE COOTHOMICHUS
JUISL TOTMHOMOB JlexaHnipa.

7. OproroHanbHOCTh TOJIMHOMOB Jlesxkanapa. Psg ®ypwe-Jlexxannpa. [Ipucoenunenasie GyHKITUN
Jlexanapa. Chepudeckue QyHKITHH.

8. IIpousBoasmias ¢pyHkuus nmosuHOMoB Dpmuta. Gopmyna Ponpura. PekyppeHTHbIe coOTHOIIIE-
HUS JIJIS TOJIMHOMOB DpMuTa. OpTOroHAIbHOCTD MOTUHOMOB DpmuTa. Psig Oypre-Opmura.

Paznen 4. Memoowi pewenus 3a0au mamemamuueckou GU3UKU C UCNONb308AHUEM OPIMOSOHANb-
HOU cucmembl CNeyuaIbHblxX QYHKYuUL

1. Pemenue 3a1aun o koaeOaHUsAX Kpyriiod MmeMOpanbl MeTojoM Dypsbe.

2. Pa3neneHue nepeMeHHbIX B ypaBHEHUH Jlamiaca B WIMHAPUYECKON cUCTeMe KoopAauHart. Pas-
JICJIEHUE TIEPEMEHHBIX B YpaBHEHUU | ebMrosiblia B OJSPHBIX KOOPANUHAT.

3. Pemenue 3agaun 06 ocTeIBaHUU HUIUHIPA MeToaoM Dypre.

4. Pa3neneHne nepeMeHHbIX B ypaBHeHusX Jlamnaca u ['enbMronbna B chepruuecKkux KOOpAUHAT.

5. Pemenue 3agaun 06 ocTeIBaHUU 11apa MeTooM Dypse.

6. Pa3nenenne nepemeHHbIX B ypaBHeHHM lllpennnrepa. JInHeWHbI rapMOHMYECKUM OCLMAJLIA-
Top. Porarop. JIBu>keHHE 3JIEKTPOHA B KYJIOHOBCKOM I10JIE.

7. lloHsiTHE O HENWHEHHBIX YPaBHEHUSAX MaTeMaTH4ecKoi (usuke. MeTon KOHEUHBIX Pa3HOCTEH
JUId pelienus 3anaun Jupuxie.

8. MeTroa KOHEUHBIX pa3sHOCTEH ISl YPABHEHMS TEIUIONIPOBOIHOCTH.

5. O6pa3oBaresibHbIe TEXHOJIOTHH

HHTEepakTUBHBIE JIEKIWHU, NPAKTUYECKUE 3aHATHUS, TPYINIOBBIE JUCKYCCHHM aHAJIW3 CUTyaluud M
MMHUTALMOHHBIX MOJIeJIeH, paBHBIM 00y4yaeT paBHOTO, POEKTHBIE CEMUHAPHI, 3aUeT.

[To nmpolieHHOMYy MaTeprany MPOBOAUTCS KOHTPOJIbHAS IIPOBEPKA, PE3yJIbTaThl KOTOPOU BXOIAT
B HAKOIUICHHYIO OLIEHKY MOJYJIS.

3anaHus B TecTOBOM (hopMe MPUMEHSIOTCS Ui OOy4eHHUs CTYJEHTOB U MPOBEACHUS MPOMEXKY-
TOYHBIX U UTOTOBOTO KOHTPOJIEH.

B xone ocBOCHMS QUCHUIUIMHBI IIPU MPOBEICHUN ayJIUTOPHBIX 3aHATUN HCIIOJB3YIOTCS CIEAYIO-
mue o0pa3oBaTeNbHbIE TEXHOJIOIMU: B BUI€ KOHTAKTHOM U CAMOCTOSITEIbHON pabOThI:

Bun yueOHbBIX 3aHATHIA Opranu3zanus 1eaTeIbHOCTH CTY/IEHTa

Hanucanue kKoHCHEKTa JIEKIMI: KPaTKO, CXEMaTHUYHO, MOCJIEI0BATENIBHO,
Jlexums (uKcHpOBaTh OCHOBHBIE IMOJIOXKEHHUS, BBIBOJIBI, (POPMYIUPOBKH, 000OIICHHUS;
O0TMEUaTh Ba)KHBIE MBICIIH, BBIIEIATH KIIOUEBBIE CI0BA, TEpMUHBI. [IpoBepka)
TEPMHUHOB, TOHATHUN C MOMOIIBIO YHIUKIIONEANHI, CIIOBAPE, CIIPABOYHUKOB C
BBINMCBIBAHUEM TOJIKOBAaHUH B TeTpab. O003HAYUTH BONPOCHI, TEPMUHBI, Ma-
TepHal, KOTOPBIA BBI3BIBAET TPYAHOCTH, MOMBITATHCS HAWTU OTBET B PEKO-
MeHTyeMoil nuTeparype. Ecnu camocTosTenbHO He yhaercss pa3oOpaTbes B
MaTepuaie, Heo0X0auMo chOpMYyIUPOBATh BOIIPOC U 3aJ1aTh MPENo1aBaTeNo
HAa KOHCYJIbTALIUH, HA PAKTUYECKOM 3aHSITHH.




IIpakTrueckue 3aHATHS

Jnis ycrientHoi NOoArOTOBKY K MPAKTUYECKUM 3aHATHUSAM CTYACHTY TpeOy-
eTcs IpeABapUTeIbHasl CaMOCTOATENIbHAS paboTa M0 TeMe IIAHUPYEMOTro 3a-
HATHS (TpopaboTKa KOHCIIEKTA JIeKIHiA, y4eOHOH auTeparypsl U Ap.). CTpyk-
Typa IPaKTUYECKOI'0 3aHATHs BKJIIOYACT B ceOs: BCTYNUTENIBHOE CIOBO Ipe-
rosaBares (Tema, 1eJIb 3aHATHUS); BOIIPOCHI CTYJIEHTOB 10 MaTepuaily, KOTo-
pblii TpeOyeT AOMOIHUTENbHBIX Pa3bsICHEHUM, IPaKTUUYEeCKas 4acTh (pelieHue
3ajad, 0O0CY)XKJICHHE aKTyaJbHBIX BOIPOCOB IO TeME 3aHATHS, U T.IT); 3aKIFO-
YUTEIbHOE CIIOBO INpernojasarens (IMOABEJCHUE UTOTOB);peduieKcus U camo-
aHaJIU3 IIpoliecca U pe3ysbTara CBOEH NesATeIbHOCTH.

Pabora ¢ nurepatypoit

CTyAeHT OJDKEH OCBOWTH M3JIAaHUSI U3 CIIMCKA OCHOBHOW JUTEPATYPHI K
TTYCIIATUTHHE.

Crnemyer HCIONB30BaTh CIEAYIONIYI0 HAay4dHYIO JINTEPaTypy: HaydHBIE
CTaThU JKypHAJIOB; CTaThU B COOPHUKAX HAYYHBIX TPYAOB; CTaThH B MaTepHa-
aX HAYYHBIX KOH(EPEHIWH; peleH3UHd Ha ONMyOJIMKOBaHHBIE MOHOTpaduu
Hay4YHBIC CTAThH.

JIyist IoMcKa TUTEpaTyphl CIEAYeT MCIOJb30BaTh: MPEAMETHBIC M CHCTE-
MaTHYECKHE KaTalloru OmOinoTek; oubmuorpaduueckue ykasarenu; pedepa-
TUBHBIC JKYPHAJIbI, YKa3aTelld ONmyOIMKOBaHHBIX B )KypHaJax CTaTe W mare-
puanoB. Kpome 3TOr0, HY)KHO HCIIOJIB30BaTh JIUTEPATYPy, YKA3bIBACMYIO aB-
TOpaMH Hay4YHBIX paOOT B MOJCTPOYHBIX CHOCKaX Ha CTpaHHUIAX KHUT (3Kyp-
HAJIOB) WJIM B IOMEIICHHBIX B KOHIIC KHUTH (CTaThH) MPUMEUAHUSIX, CITHCKE
TUTepaTyphl, OnbIHOrpadusX.

Jnis moncka HeoOXOAMMO JTUTEepaTypsl CleAyeT odpamarbes K OnOImmo-
TEYHBIM PECypCaM.

KonrponbHas pabora

KonTtponbHas paboTa no AUCIUIUIMHE BBITOIHAETCA KXKIbIM CTYJIEHTOM
CaMOCTOSITEINIBHO.

BeInonHeHnne cTyJ1IeHTOM KOHTPOJIBHOM paboThl—CcOCTaBHAsl 4yacTh yuyeo-
HOTO Ipolecca, 0JHa U3 pOpM TEKyIIero KOHTpouis. [ yCnemHoro BbInod-
HEHMsI KOHTPOJIBHOM pabOThl CTYJIEHT JIOJIKEH CaMOCTOSITEIbHO OCYIIECTBUTh
MpopabOTKy COOTBETCTBYIOLIUX TEM JUCLUUIIIMHBIL.

BrinonHenne paboThl OCYLIECTBISAETCS MO3TATHO: O3HAKOMIIEHHUE C 3a7a-
HUEM; TUCbMEHHOE O(popMIIeHHE padOThI; MPOBEPKa BHIYMCICHUH.

[Tocie nomydeHus MpOBEPEHHON KOHTPOJIBHON paboThl, UMEIOIIEH 3ame-
YaHUs, CTYAEHT JI0JDKEH POaHAIN3HPOBATh CBOM OLUIMOKH, IPU HEOOXOIUMO-
CTH 00paTUBIIKCH 32 KOHCYJIbTAIMEH K MPENoaaBaTeNio.

TecTtupoBanue

s ycnemHoro mpoxoKJIeHHsI TECTa CTYACHT JOJDKEH CaMOCTOSTENbHO
OCYILIECTBUTH MPOPAOOTKY COOTBETCTBYIOUIMX TE€M JUCLHUIUIMHBI IO KOHCIEK-
TaM JIEKIIMI, OCHOBHOM M IONIOJIHUTEIIbHOM JINTEPaType.

Kaxkaplii CTyJ€HT OTBEYAET Ha BOIIPOCHI TECTA CAMOCTOSITENBHO.

ITocne nmonyueHns pe3ynbTaTOB TECTUPOBAHUS, B CIydae HAJIU4Ms He-
MPaBUJIBHBIX OTBETOB, CTYAEHT IOJDKEH MPOAHAIM3UPOBATH CBOM OLIMOKH,

[p1 HEOOXOIMMOCTH OOPATUBIINCH 32 KOHCYJIbTAIMEN K MpernojaBaTeto.

6. YueOHO-MeTOAUUYECKOEe O0ecliedeHHEe CAMOCTOSITeJIbHOIH padoThl cTy/1eHTOB. OueHOYHbIe
CpelCTBa JJisl TeKyllero KOHTPOJISI YCIeBAeMOCTH, NMPOMEKYTOUYHON aTTecTallid MO0 HTOram
OCBOCHHS TUCHUILINHBI.

CamocrosrenbHas paboTa 00ydaronIMXCsl BBITOIHACTCS MO 33/1aHUI0 U IIPU METOAMYECKOM P Y-
KOBOJICTBE IpEIIo/IaBaTelisi, HO 0e3 ero HermocpeIcTBeHHOro ydacTtus. CamocTosTenbHas padoTa Mmoji-
paszensieTcs Ha CaMOCTOSITENbHYI0 paboTy Ha ayIUTOPHBIX 3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOS-
TenbHYyI0 padory. CamocrosiTebHas paboTa o0ydyaromuxcs BKIIOYACT KaK MOJHOCTHIO CaMOCTOS-
TEITbHOE OCBOCHHUE OTMAEIBHBIX TeM (Pa3fesioB) MUCHUMIUIMHBI, TaK M MPO pabOTKy TeMm (pa3zieiioB),



OCBaMBaeMbIX BOBpeMs ayAUTOpPHON paboThl. Bo Bpemsi camocrosiTensHO# paboThl oOydaronuecs Yu-
TAlOT ¥ KOHCHEKTUPYIOT Y4eOHYIO, HAay4YHYIO W CIPAaBOYHYIO JIMTEPATYpPy, BBITIONHSIOT 3aaHMS,
HaIpaBJICHHbIE HA 3aKperyieHue 3HAHUI M OTpabOTKYy YMEHUN M HaBBIKOB, FOTOBSATCS K TEKYLIEMY U
MIPOMEKYTOYHOMY KOHTPOJIO 1O AUCIUILIHHE.

Opranu3zaiys caMOCTOATEIbHOW paboThl 00YyHAIOIIMXCS PErJaMeHTUPYETCs HOPMATHUBHBIMU JI0-
KyMEHTaMH, Y4eOHO-METOMYECKON TUTEPATypOil M JICKTPOHHBIM U 00pa30BaTEIbHBIME PECypCamH,
BKJIIOUAS:

[Topsimok opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIbHON EATEILHOCTH MO0 00pa30BaTeIbHBIM
IporpaMMam BBICIIEr0 00pa3oBaHus - MporpaMMaM OakajiaBpuara (yTBEp>KAeH NpukazoM MuHucrep-
cTBa 0Opa3oBanus u Hayku Poccuiickoit @enepanuu ot 5 anpenst 2017 rona Ne301)

[Tucemo MunmnctepcrBa ob6pazoBanus Poccuiickoit ®@eneparun Nel4-55-996un/15 ot 27 HOs10ps
2002 r. "O0 aKTUBU3AIIUH CAMOCTOATENBHOM pabOThI CTYIEHT O B BBICIIUX y4EOHBIX 3aBeICHUI"

YcTaB QenepallbHOrO rocyIapCcTBEHHOT0 OIOHKETHOTO 00pa30BaTEeIbHOTO YUPEKICHHS BBICIIETO
obpa3zoBanus « MHT'YIICKUH TOCYIAPCTBEHHBIN YHUBepcUTeT» Mprka3 oT 30.10.2018 Ne807

@DOHJ OLEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOIYJIO) BKJIIOYAEeT OICHOYHBIE MaTepHalIbl,
HAINPABJIEHHBIE HA TPOBEPKY OCBOCHUS KOMIIETCHIIMM, B TOM YMCIIC 3HAHWUI, YMEHUI U HaBBIKOB. DOHJ
OLICHOYHBIX CPEJACTB BKJIOYAET OILEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS M OLICHOYHBIE CPEICTBA
MIPOMEKYTOYHOH aTTeCTAIUH.

6.1. ILnan camocTosiTeIbHON PA0OTHI CTY/ICHTOB

MpOM3BOJIHBIX 1-ro mopsiaka. Xa-
pakTepucTUYecKue ypaBHEHHUs. Pe-
mieHue TudQepeHaIbHbIX  ypaB-
HEHHUW B YaCTHBIX MPOU3BOJHBIX |-
IO MOpsAIKa C MOMOIIbIO XapaKTepu-
cTuK. 3amaua Komm 11 JTMHEHHEBIX
i depeHMaIbHbIX YpaBHEHUH B
YaCTHBIX MPOU3BOIHBIX 1-TO TOPSII-
Ka.

Tema 2. Knaccuduxanus ypaBHeHHH
B YACTHBIX MPOM3BOJHBIX 2-TO TO-
psiiKa ¢ ABYMsI HE3aBUCHMBIMH TIe-
pemenHbIMu. Kanonuueckas ¢opma)
ypaBHeHuH. [IpuBegeHrne K KaHOHU-
YecKoMy BHUAY TU(epeHInaTbHbIX
YPaBHEHMH B YaCTHBIX IPOM3BOJI-
HBIX 2-TO MOPSAIKA C IBYMs HE3aBU-
CHUMBIMH I1I€PEMEHHBIMHU.

Tema 3. Kanonuueckue popmsl nu-
HEWHBIX YPABHEHUN C MTOCTOSTHHBIMY

daJjiCsl Ha ayau-
TOPHBIX  3aHs-
TUAX.

kodddurmentamu. YacTtHele MeTO-

CTOSITCIIBHOE H3yYe-|
HHUE OTHAEIBHBIX BO-
npocoB Temsl. [loa-
TOTOBKA K CIEHYIO-
EMy ayIUTOPHOMY]
3aHATHIO.

Ne [Tema Brng camocros-[3amanue Pexomen- [Komnu-
He. TenpHONW  pabo- llyemasi  [4eCTBO
ThI fTepaTy- [4acoB
a

Paznen 1. duddepenunansusiePemenue npak-Ilpountars u wu3y-0.1-12. |10
11. |ypaBHEHUS B YAaCTHBIX MPOU3BOA-THYECKHX 3ala4dUTh  COOTBETCTBY-/I.1-7.

HbIX 1-r0 ¥ 2-ro MOPSJIKOB B 3aJa-{ YHPAKHEHUI IOIMHA  H3ydaeMoH

yax MaTeMaTHUeCKON PU3NUKU JUIs  3aKperuie-TeMe MaTepual U3

Tema 1. Kpasununeitnsle nudge-HUsS MaTepHaa,ionoIHUTEIbHOMN

[pEHIMAIbHBIE YPABHEHUS B YACTHBIXKOTOPbIM  u3y-nuTeparypbl. Camo-
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bl HAXOXKJCHHUS OOIIEero pereHus)
KaHOHUYECKON (hOPMBI.

Tema 4. Pemenue 3anaun Komm i
YpaBHEHUH B YaCTHBIX MPOU3BO/I-
HBIX 2-TO MOPSAIKA C JIBYMs HE3aBU-
CUMBIMU [T€PEMEHHBIMHU.

Tema 5. YpaBHEHHS C YaCTHBIMH
MPOU3BOJHBIMU B (DU3MUYECKUX 3a-
mavax Ha MpUMepax KojeOaTelbHBIX|
rporeccoB, TudPy3un U TEMIONPo-
BOJIHOCTH, CTaI[MOHAPHBIX IIPOIIEC-
COB.

Tema 6. [locraHOBKa HayaJbHBIX U
KpaeBbIX 33/a4 IS YpaBHEHHH Ma-
Tematndeckoi Qusuku. 3amada Ko-
mu. 3agada Iltypma — Jlnysuins.
KOppEeKTHOCTh TIOCTAaHOBKHM 3aJay|
MaTeMaTHIeCKON (PHU3HKH.

Paznen 2. Metonapl pemieHus 3aad
MaTeMaThdeckod (u3uku 0e3 wuc-
[IOJIb30BaHUs OpPTOTOHAIBHOM CH-
CTEMbI CHEIHATbHBIX (QYHKINN

Tema 1. 3amaua Kommwm nans oaHo-
MEPHOTO OJHOPOJHOTO U HEOIHO-
ponHoro ypaBHeHus JlamamOepa.
Dopmyna Jlanambepa.

Tema 2. [Ipunuun Hroamens. Meton
lamambepa it mOTynpsIMON U KO-
HEYHOI'O OTpE3Ka.

Tema 3. OpTOrOHATBHBIC CHCTEMBI

(byHKUIUHA. 3anaya Irypma-
JlmyBuist s OOBIKHOBEHHOTO
nuQepeHIMaIbHOr0  YpaBHEHUS,

CIIEKTpP COOCTBEHHBIX 3HAUEHUU W
COOCTBEHHBIX (YHKIMI U UX CBOH-
CTBa.

Tema 4. CmemragHasg 3agada Ui
OJIHOMEPHOTO BOJIHOBOTO YpaBHE-
HUS C OJHOPOJHBIMH TPAHHYHBIMH
ycrnoBusiMu. Meton Dypee.

Tema 5. CmemranHasg 3agada UIs
OTHOMEPHOTO YPaBHEHHSI TEILIO-
MPOBOJAHOCTH C OJIHOPOIHBIMHU Tpa-
HUYHBIMH ~ yCIIOBUSIMH.  MeToA
dDypne.

Tema 6. Pertenue cMeranHon 3aaa-
YU IS OTHOMEPHOTO HEOAHOPOTHOA
0 BOJIHOBOTO YPaBHEHHUS C HEOIHO-
POMHBIMUA TPAHUYHBIMU YCIIOBUSIMH]
METOJIOM pa3/elIeHUs IEPEMEHHBIX.

Pemenne npak-
TUYECKUX 3a7ay
1 yIpaKHEHUH,
JUIs  3aKperuie-
HUs MaTepuala,
KOTOPBIA  H3Y-
HaJICsl Ha ay/iH-
TOPHBIX  3aHs-
THSIX.

Tema 7. Pemienue cMernranHon 3ama-

[Ipountarth u uU3y-
YUTb  COOTBETCTBY-
IOl HM3ydaeMoH|
TEME MaTepual U3
TOTIOJIHUTEIBHOU
nmutepaTypel. Camo-
CTOSITEJIBHOE H3yYe-|
HUE OTIEIBbHBIX BO-
rpocoB Tembl. [lox-
TOTOBKa K CIIELYIO-
EMy ayJIUTOPHOMY]
3aHATUIO.

0.1-12.
I.1-7.




g1 111 OATHOMCPHOT'O HCOJAHOPOAHO
'O YpaBHCHUSA TCIIJIOIIPOBOJHOCTH C|

HEOIHOPOIHBIMU IPAaHUYHBIMY
YCIIOBHSIMU  METOJAOM  DPa3ieIICHUS]
[IEPEMEHHBIX.

Tema 8. PaznmeneHue nepeMeHHBIX B
ypaBHeHusAX Jlannaca u ['enbMross-
[1a B MPSMOYTOJbHOW 00JIacTH TpH
pewennu 3ana4d [dupuxne u Heiima-
Ha.

Tema 9. Pemenue nepBoit 1 BTOpPOi
KpaeBbIX 3a/ay Jid Kpyra METOJ0M
pazneneHuss nepeMeHHbIX. [Ipen-
CTaBJICHUE pEIICHUs B BHJE HHTeE-
rpasioB Ilyaccona u [{unn.

Tema 10. HaxoxaeHue rapMoHudYe-
CKOl (DyHKIIMM B KOJBIC U KPYyTO-
BOM CEKTOpPE METOJIOM pa3JIeleHUs
MepPEeMEHHBIX.

Tema 11. Pemenue 3amaumn o KoJe-
OaHUSIX MPSMOYTOJIBHOW MEMOpaHBI
MeTo10M Dyphe.

Tema 12. [IlpumeHeHUE orepanuoH-
HOTO MeTo/Ja (MHTErpaibHOTO TIpe-
oOpazoBanus Jlamnaca) mpu perie-
HuM U depeHalbHbIX ypaBHe-
HUN B YaCTHBIX MPOU3BOJIHBIX 2-TO
MopsiIKa TUNepOOINYECKOro U mapa-
00IMYECKOTO TUIIOB.

Tema 13. Meton ¢ysHkuuu I'punal
MpU PElICHUH ypaBHEHUH SJUIUIITH-
"YECKOTro U MapaboIMYeCcKOro TUIIOB.
Jlenbra-pyHKIUST M €€ CBOMCTBA.
CaotictBa ¢pyHkiuu ['puna. @opmy-
el ['puna.

Tema 14. Pemenue 3agaun Jupuxie
IUIsT Kpyra ¥ TOJYIIJIOCKOCTH METO-
moM pynkuuu ['puna.

Tema 15. 3agava Komm ans omHo-
[POJTHOTO ypaBHEHUS TEIIONPOBO/I-
HOCTU U PEIICHUE €€ C IOMOILBIO
dbyuxun ['puna (popmyna Ilyacco-
Ha).

Tema 16. Pemenne 3amaum Kormn
st ypaBHeHust [lamamOepa wmeto-
TOM CIlycKka B 2-X MEpPHOM MpO-
ctpanctBe (popmymna [Tyaccona).

Paznen 3. CriennanbHble QyHKITAN

Tema 1. OcHOBHBIE U OOOOIIEHHBIC]
¢dyakun. CBoicTBa 0000IIEHHBIX
GYyHKIUH W J[EeWCTBUS HAJI HUMH.
enpTa-PyHkius  Jlupaka u  ee

Pemenue mnpak-
THUYCCKUX 3a1ay
U yIPaXXHECHUIH,
TUIsL  3aKperuie-
HUs MaTepHana,

[Ipountath W WU3Yy-
UHUTH COOTBCTCTBy-
TOIIINI M3y4aeMoif]
TeME Marepuan Hu3
TTOIMOJTHUTEILHOU

0.1-12.
1-7..

10




cBoiicTBa. [lenpTaoOpaszHble moce-
TOBATEIbHOCTH.

Tema 2. Tamma- u Oera- QyHKIUH.
OnpeneneHrss U OCHOBHBIE CBOM-
CTBa.

Tema 3. VYpaBuenue beccens.
dyukuuu beccens mepBoro poaa u
ux cBoiictBa. OOmiee pelieHue
ypaBHeHus npu [I[] n. OyHkuumy|
becceinss BTOpOro nopsiika v Ux Jiu-

HelHas  He3aBucuMocThb. OO1ee
pelicHre ypaBHeHHs beccenst s
HpOI/ISBOJ'H)HI)IX .

Tema 4. PexkyppeHTHbBIE COOTHOIIIE-
Hus s pyHkuuid beccensi. DyHk-
nuu beccens mosynenoro MHaekca.
@dyukuu  beccenss  3-ro  popa.
'YpaBHeHHEe beccens ¢ mapaMeTpom.
MoauduipoBaHHbIC byHKIUY,
beccens 1-ro u 2-ro pona.

Tema 5. 3agaua lItypma-JlynBuiis
s ypaBHeHuss beccend. Pl
Dypwe-beccens u unu.

Tema 6. IlomuHombl Jlexannmpa.
Dopmyna  Pogpura.  HMurerpan
[[nepnu. PexkyppeHTHBIE COOTHO-
LICHUs JUIsl TOJTMHOMOB Jlexxanpa.
Tema 7. OpTOroHaIBLHOCTH MOJIMHO-
MoB  Jlexxanapa. Pan  ®Dypbe-
Ulexannapa. [IpucoenvHeHHBIE
¢dynkuun Jlexanapa. Cepuyeckue
(byHKIIH.

Tema 8. IIpomsBojsmas (yHKIMS
nosimHOMOB Opmuta. @opmyna Po-
npura. PexkyppeHTHBIE COOTHOILIE-
HUS JJIS1 TOTMHOMOB DpmuTa. OpTo-
FOHAJBHOCTh ITOJIMHOMOB OpMHUTA.
Psn @ypbe-Opmura.

KOTOPBIA ~ H3Y-
JaJics Ha aylu-
TOPHBIX  3aHs-
THAX.

nmuTepaTypel. Camo-
CTOSITEIPHOE H3yYe-
HHE OTJCIBbHBIX BO-
npocoB Tembl. Ilog-
FOTOBKA K CIIEIYIO-
eMy ayJUTOPHOMY]
3aHATUIO.

Paznen 4. Metonbl pelieHus 3aay|
MaTeMaTU4eCKOU (DU3UKH C UCTIOIb-
30BaHUEM OPTOTOHAIILHON CHUCTEMB]]
crenuanbHbIX QYHKIUN

Tema 1. Pemenue 3amaun o KojaeOa-
HUSX KPYTJIOH MeMOpaHbl METOIAOM
Dypse.

Tewma 2. Pa3nenenue nepeMeHHBIX B
ypaBHeHUH Jlamnaca B HUIUHApPUYEH
CKOM cucteme koopauHat. Paznene-
HUE TIEPEMEHHBIX B YpPaBHEHHH|
['enbMrosibia B MOJISIPHBIX KOOP/IH-
HaT.

Tema 3. Pemenue 3amaum 00 OCTEI-

Pemrenne mnpak-
THUYECKUX 3a7a4
U yIPaKHEHUH,
JUI  3aKperuie-
HUs MaTepuana,
KOTOPBIA  H3Y-
HaJics Ha ayJu-
TOPHBIX  3aHs-
THAX.

[Ipountarh U U3y-
YUTh  COOTBETCTBY-
IOIIMM  HU3ydaeMoH|
TEME MaTrepuan Hu3
NTOTIOJIHUTEIbHOU
nmutepatypsl. Camo-
CTOSITCIIBHOE H3YyYe-|
HUE OTHCIBHBIX BO-
rpocoB Tembl. Ilox-
TOTOBKAa K CIEHYIO-
mEMy ayIUTOPHOMY]
3aHATHIO.

0.1-12.
7.1-7.

10




BaHUM LIWJIMHpa MeTo oM Dypre.
Tema 4. PaznencHue nepeMeHHBIX B
ypaBHeHusx Jlammaca u I'eabMrosns-
11a B CepUYECKUX KOOPIUHAT.

Tema 5. Pemienue 3amaun 00 OCTHI-
BaHMUMU 11apa MeTo0M Dypre.

Tema 6. Paznenenue nepeMeHHBIX B
ypaBHeHun Ilpenunrepa. JluHen-
HbII TapMOHUYECKUH OCLUIUIATOP.
Porarop. JIBu>keHue »dJIEKTpOHA B
KYJIOHOBCKOM TI0JIE.

Tema 7. IloHsAiTHE O HEJIWHEHHBIX|
YPaBHEHHUSAX MaTeMaTHU4YeCKOu ¢u-
3UKe. MeToJl KOHEYHBIX pa3HOCTEH
71 pemieHus 3anadn Jupuxie.
Tema 8. Meron KOHEUHBIX pPa3HO-
CTel Il ypaBHEHHUS TEIUIOMPOBO/I-
HOCTH.

6.2. Meroanueckue yKa3aHusi 10 OPraHMu3aliyM CaMOCTOSATeIbHOM Pa0oThI CTYACHTOB

CamocrodrenbHas paboTa sIBJISETCS OJHUM U3 BUJOB YUEOHOM eATelIbHOCTH 00yYaroImuxcs, cro-
COOCTBYET pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH W OPTaHM30BaHHOCTH, TBOPYECKOTO IO/~
X0/ K PELIeHUIO MTPobieM yueOHOro U Mpo(heCCHOHATLHOTO YPOBHH.

AynuropHas camocToATeIbHas paboTa o y4eOHON TUCIUILIMHE OCYLIECTBIISIETCS Ha Y4eOHbIX
3aHATHAX T0J] HETIOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABATENS U 10 €0 3aJaHMIO.

BreayautopHast camocTosTenbHas padoTa BBIMOJIHAETCS MO 33aJaHUI0 IpernoaaBarens 0e3 ero
HENOCPEACTBEHHOIO yUacTHsl.

Bunpl 3ananuil 1711 BHEayIUTOPHOM CaMOCTOSITENIbHON pabOThl, UX XapaKTep, YUUThIBATh CIie-
UGUKY n3ydaeMol yuyeOHOW AUCHUIUINHBI, HHIUBUyaIbHble OCOOCHHOCTH 00yUaromerocs.

KoHnTponb camocTosTensHOM pabOThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YyeTCsl KaK €IMHCTBO
IBYX (opm:

1.caMOKOHTPOJIb ¥ CAMOOLIEHKA 00y4aroIIerocs;

2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPENIOAABATETIS.

Opranun3anus 1 pyKOBOACTBO ayAUTOPHOI CaMOCTOSITeIbHOI padoThl

AyauTopHas caMoCTOsATeIbHas padoTa MO JUCHUIUIMHE BBINOIHSAETCS Ha Y4YEOHBIX 3aHSATHSX
101 HENOCPEACTBEHHBIM PYKOBOJICTBOM IPENOIABATEINS U IO €r0 3aJIaHUIO.

OCHOBHBIMU BUJaMH ayAUTOPHON pabOTHI CAMOCTOATEIbHONU PabOTHhI SABISIOTCS:

- BBITIOJIHEHHUE JIAOOPATOPHBIX U MPAKTUYECKHX PadOT OCYIIECTBISETCS Ha J1a0OPaTOPHBIX U MpakK-
TUYECKUX 3aHATUSAX B COOTBETCTBUU C rpaduxom ydeOHOro mporuecca. Jns obecriedeHus: camocTos-
TEJNBbHOM paboThI MpernoaBaTes MU pa3padbaThIBAIOTCd METOANYECKHE YKa3aHHUs MO BBITOJHEHHIO J1a-
OOpaTOpHOM /MIPpaKTUYECKON PabOTHI.

Pabora ¢ nureparypoit, ApyruMu UCTOUHUKAMH MH(POPMALUMH, B T.Y. HJIEKTPOHHBIMHU, MOXKET
pealIn30BbIBATHCS HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. J[aHHbIEe HICTOYHUKH MH(POpPMALIUU MO-
I'yT OBITh MIPEJICTABICHB HA OYMaXXHOM W/WIIM 3JICKTPOHHOM HOCHUTEIISIX, B TOM 4YUCIe, B ceTu MHTep-
HET.

[IpenonaBaTens GopMyIUpyeT 1edb padOThl ¢ JAaHHBIM U UCTOYHUKOM MH(OPMAIIUH, ONIpEaeIsieT
BpeMs Ha TPOPabOTKy TOKYMEHTa U (POPMY OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BBINOJIHEHHBIX 3a/laHUi Yallle BCETO MCIOJIb3YETCSl HA CEMUHAPCKOM,
IIPAKTUYECKOM U JpYyrux BUJaX 3aHATui. [IpoOneMHas /cuTyalnoHHas 3a1a4a J0JKHA UMETh YETKYIO
(bOpMyYIHPOBKY, K HEH JOIKHBI OBITH MOCTABJICHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HAWTH



u obocHOBaTh. KpurTepuu OIEHKHM NPaBUIBHOCTH pEIICHUsS MNPOOIEeMHON/CUTYyallMOHHOW 3a1aun
JIOJKHBI OBITH H3BECTHBI BCEM 00YUaIOITUMCS.
Opranusanusi 1 pyKoBOJACTBO BHeAyIMTOPHOH padoThI

BueaynuTtopHas camocTosTeNbHAs padoTa BBIMOIHACTCS MO 3aJlaHUIO MPEToAaBares, Ho 0e3
€ro HEeImoCPEICTBEHHOTO Y4aCTHsl.

[Tpu npeabsBICHUN BUIOB 33aJaHHU Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy peKOMeH-
IyeTcsl UCTOJb30BaTh MU (GepeHIIMpOBaHHBINA MOIX0/ K YPOBHIO MMOATOTOBICHHOCTH O0YYaroIIerocs.
[lepen BbIMOIIHEHNEM BHEAyAUTOPHON CaMOCTOSTENBHON pabOThl penoaBaTeb MPOBOIUT KOHCYIIb-
TalMI0 C ONpENEICHUEM IIeNid 3aJaHusl, €ro COAEpkKaHMsl, CPOKOB BBINOIHEHUS, OPUEHTHPOBOYHOTO
o0beMa paboThl, OCHOBHBIX TPEOOBaHMIA K pe3ysbTaTaM pabOThl, KpUTEPHEB OLEHKH, (hOPM KOHTPOIIS
U TepeyHs JuTepaTypsl. B mpoiiecce KOHCYyNIbTallMK MPENOAaBaTelb MPEAYNPEKIAeT O BO3ZMOXKHBIX
TUIUYHBIX OMIMOKAX, BCTPEUAIOIIMXCS MPH BBHITIOJTHEHUH 3a/1aHUSI.

s meroanueckoro obecredeHus U PyKOBOJCTBA CaMOCTOSITENBHON paboToil B 0Opa3oBa-
TEJIBEHOM YUYPEXKICHUH Pa3padaThIBalOTCs Y4eOHBIE MTOCOOHS, METOINYECKHE PEKOMEHAINH 110 CaMo-
CTOATEIBHON MOJArOTOBKE K PAa3MYHBIM BUIAM 3aHATUN C YYETOM CHENHATbHOCTH YYeOHOH TuCIH-
IUIMHBI, OCOOEHHOCTEW KOHTHMHIE€HTA CTYAEHTOB, O0bEMa U COJEP)KaHUS CaMOCTOSITENIbHON padoThl,
(GbopM KOHTPOJIS U T.11.

CamocrosTenbHasi padoTa MOXKET OCYIIECTBIATHCS UHIAMBUYATbHO WM TPYIIIaMU CTYAEHTOB
B 3aBUCHMOCTH OT IIeJid, 00beMa, KOHKPETHOW TEMaTUKH CaMOCTOSITENIbHOM pabOThl, YPOBHS CIIOKHO-
CTH, YPOBHS IIOJITOTOBJIEHHOCTH 00YYaroIIuXCsl.

Bunamu 3ananuii 111 BHEaAyAUTOPHON CAaMOCTOSITENIbHOM pabOThI MOTYT OBITh:

- JUTS OBJIaJICHHSI 3HAHUSMU: YTEHUS TEKCTa; COCTABJICHUS TUIaHA TEKCTa; rpaduyeckoe n3o00paxe-
HUE CTPYKTYpPBI TEKCTa; KOHCIIEKTHUPOBAHHME TEKCTA; BBIMHMCKH U3 TEKCTa; paboTa cO CIOBapsIMU U
CIpaBOYHMKAM; YUeOHO-HUCCIIeA0BaTENbCKasi paboTa; UCIIOJIb30BAHNE ayIU0 U BUEO3aHUCEN, KOMIIb-
I0TEPHON TEXHUKH U VIHTEpHET pecypcoB U 1Ip.;

- 1715 3aKPETICHUS] ¥ CUCTEMATHU3allK 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKIIMH; TOBTOpHAas paboTa
Ha/J y4yeOHBIM MaTepHuajoM; COCTaBJICHME IUIaHa, TE3UCOB OTBETA; COCTaBlIeHHE Tabiui, pedycos,
KpPOCCBOP/IOB, IJIOoccapus JUIsl CUCTEMATHU3alMM y4eOHOro MaTepuaia; U3ydeHue ciaoBapei, cpaBoy-
HUKOB; OTBETHl Ha KOHTPOJIbHbBIE BOIPOCHI; aHAIMTHUECKAss 00pabOTKa TEKCTa; MOATOTOBKA COOOIIe-
HUH K BBICTYIUICHHUIO Ha CEMUHape, KOHPEpEeHUHU; TOIr0TOBKA

pedepartos, 10KJIa70B; cocTaBieHue ouorpaduil, 3aJaHuii B TeCTOBOM Gopme U JIp.

- 1 GOpMUPOBAHUSI YMEHUN: pellleHue 3a/1a4 U YIpaKHEHUH Mo o0pasily; peleHnue BapuaTHB-
HBIX 3aJa4 W YNPaKHEHHWH; COCTABIEHUE CXEM; PELIECHUE CHUTYallMOHHBIX IPOW3BOJCTBEHHBIX 3a1a;
MIO/ITOTOBKA K J€JIOBBIM U POJIEBBIM UTPaM; IPOEKTHPOBAHNUE U MOJEIMPOBAHNE Pa3HbIX BUJIOB U KOM-
MIOHEHTOB NMPO(ECCHOHANBHON AEATENIbHOCTH, MOArOTOBKA MPE3EHTAlNH, TBOPUECKUX MPOEKTOB; MO/~
TOTOBKa KYPCOBBIX M BBIIYCKHBIX pa0OT; ONBITHO-3KCIIEpUMEHTalIbHAsg paboTa; MPOEKTUPOBAHHE U
MO/JICJIMPOBAaHUE Pa3HBIX BUJIOB U KOMIIOHEHTOB MPO(ECCHOHATLHON AEATEIbHOCTH U .

Jlia obecrieyeHns] BHEAYIUTOPHOM CaMOCTOATEIbHOW pabOThl MO AUCHMILIMHE MpernoaaBare-
JeM pa3pabaThIBaeTCsl NMEPEUYEHb 33JaHUN IS CAMOCTOSITEIbHON paboThl, KOTOPHIM HEOOXOIuM IS
3¢ PeKTUBHOTO yIIpaBICHUS JaHHBIM BHIOM YIEOHOH JAEATETHHOCTH 00YUYaIOIIUXCS.

[IpenoaBaTenb OCYIIECTBISAET YIPABICHUE CAMOCTOATENBHOM paboTOM, peryiupyer ee 00bemMm
Ha OJJHO y4yeOHOe 3aHATHE U OCYLIECTBIIIET KOHTPOJIb BHIIIOJHEHHUS BCEMH CTYyJE€HTaMH rpymmsl. s
y1o0CTBa MperoiaBaTeslb MOXKET BECTH BEIOMOCTh y4eTa BBINOJIHEHUS MUHUMYMa 3a/laHui, HeoOXo-
JUMBI 11 JIOTTyCKa K UTOTOBOW aTTeCTAallMU MO JUCIHUILINHE.

B nporecce camocToATenbHOM paboThl CTYAEHT NpUOOPETaeT HAaBBIKM CaMOOpraHHU3alllu, ca-
MOKOHTpOJISI, CAMOYIIPABJICHUS U CTAHOBUTCS aKTUBHBIM CAMOCTOSATEIbHBIM CYOBbEKTOM YyueOHOH nes-
TEJIbHOCTH.

CTyneHT caMOCTOATENIbHO OMPEIEsIeT PEKUM CBOCH BHEAYIMTOPHOU pabOTHI M Mepy TPYyIa,
3aTpayuBaeMOr0 Ha OBJIAJICHUE 3HAHUSMU U YMEHMSIMU MO KaXKJOM NUCUUIUIMHE, BBHIMOJIHSAET BHEa-
YAUTOPHYIO paboOTy MO WHAUBUAYAJIbHOMY IUIaHY, B 3aBUCHMOCTH OT COOCTBEHHOM MOITrOTOBKH,
010/KeTa BpeMEHH U APYTUX YCIOBUH.



E’xelHEeBHO CTYAEHT IOJDKEH YJEISATh BBHIIIOJIHEHNIO BHEAYAUTOPHOM CaMOCTOSITEIbHON pabo-
ThI B CPEIHEM HE MEHEE 3 4acoB.

[Ipn BBIMONHEHNN BHEAYAMTOPHOH CaMOCTOSITENBbHOW pabOTHI CTYAEHT MMEET IpaBo oOpa-
IIaTHCS K MPETIOIaBaTEII0 32 KOHCYJIbTAIlME! ¢ IEeNbI0 YTOYHEHUS 3a7aHusi, (POpMbI KOHTPOJIS BBIIIOJ-
HEHHOTO 33/1aHMUSL.

6.3. MaTtepuaJibl 1J1sl IPOBeIeHNsI TEKYLIEr0o U MPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM CTYy/1eH-
TOB

6.3.1. KoHTpOJIb 0OCBOEHHS KOMIIETEHIN

[Tpu npoBeneHUH TEKYLIETO KOHTPOJIA U MPOMEKYTOYHOW aTTECTallMM MO AMCLUILIUHE (MOIY-
nr0) «JIuHelHble W HEeJIMHEHHbIe YpaBHEHUs (HU3UKH» MpoBepseTcs chOPMHPOBAHHOCTh Y 0Oydaro-
IIMXCS KOMIIETEHLIMH, YKa3aHHBIX B pas3jesie 3 HacTosIIed mporpaMMbl. DTAHOCTh (POPMHUPOBAHUS
JTaHHBIX KOMIIETCHLIMI B MPOILIECCE OCBOCHUSI 00pa30BaTEIbHOM MPOrpaMMBbl ONPEAEISIETCS MOCIe10-
BaTCJIbHBIM OCBOCHUEM AUCLHUIIIINH (MOIIy.HGfI) " MPOXOKIACHUEM IIPAKTHUK, a B IMPOLCCCC OCBOCHUA
JIUCUUIUIMHBL (MOAYJISI) — TOCIEA0BATENbHBIM JOCTI)KEHUEM PE3YJIbTaTOB OCBOCHHMS COIEPKATEIBHO
CBSI3aHHBIX MEKyCO00 pa3iesioB, TEM.

Ne | Bun koHTpOINIA KonTponupyemsle Temsl (pasaensl) [KoMneTeHuuu, KOoM-

i\ [TOHEHTHI KOTOPBIX
KOHTPOJIUPYIOTCS

1 |Konrpons ycBoenus teoperu-Pazmen 1-3 VK-1, TIK-3

YecKOro MaTepuasna — MpakTh-
yeckasi pabora

2 [Koutpoiab ycBoeHus teoperu-Pazaen 1-4 VK-1, TIK-3
YEeCKOro Mmarepuaga — KOH-
TpoJsibHas paboTa

3 [Kontpons ycBoenus teoperu-Paznen 1-4 VK-1, TIK-3
YEeCKOro MarepHaja — KOJUIO-
KBUYM

6.3.2. Kputepuu o1ieHKH NPOMeKyTOUHOI aTTecTauuu B opme 3auera

Onenka XapakTepuctuka TpeOoBaHUH K pe3ybTaTaM aTTecTaluu B opMe 3ayeTa

«3auTeHo» Teopernueckoe copep’kaHue Kypca OCBOEHO IMOJIHOCTBIO Oe3 MpoOenoB win B
LEJIOM, WK OOJIbIlIel YacThio, HEOOXOUMbIE MPAKTUYECKUE HABBIKU PAaOOTHI C
OCBOCHHBIM MaTepuasioM C(HOPMHUPOBAHBI MM B OCHOBHOM C(OPMHUPOBAHBI,
BCE WJIN OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboyeil mporpaMMoii y4eOHbIX 3a-
JTAaHUH BBITIOJIHEHBI, OT/IENbHBIEC U3 BHINOJIHEHHBIX 33JJaHUN COIepKaT OUIMOKH.

«He 3auteno» | Teoperudeckoe copepkaHne Kypca OCBOSHO YaCTUIHO, HEOOXOIUMbBIE HABBIKU
paboThl He chopMUpPOBaHBI WK CHOPMUPOBAHBI OTAEIbHBIE U3 HUX, OOJIBIINH-
CTBO MPEIYCMOTPEHHBIX pabouel yueOHOM mporpamMmoii 3a1aHuii He BBITIOJIHE-
HO JTUOO BBINOJIHEHO € IPyObIMH OIIMOKaMH, Ka4eCTBO MX BBIMOJIHEHUS OlleHe-
HO YHUCJIOM 0aJuIoB, OJU3KUM K MUHHUMYMY.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC BO st arrectanmu o0yyaromuxcs Ha COOTBETCTBUE
UX TMEPCOHAIBHBIX JOCTH)KEHUH IUIaHUPYEMBIM pe3yjbTaTaM OOYy4eHHUs IO JUCLUIUIMHE CO3JaHbl
(OHIBI OLIEHOYHBIX CPEJCTB.

6.3.3. TunoBble KOHTPOJIbHBIE 32JaHUSA U UHbIE MATEPHAJIbI, HeO0OXOUMBbIE /IJIsl OLIEHKH 3HA-
HMii, yMeHHUIi, HABBIKOB U (WJIH) ONbITA JeSITeJIbHOCTH



BOHPOCBI AJIs 3a9eTa

1) CdopmynupoBaTh OCHOBHBIE TOHATHUS U ONpeAeeHUs Teopun AuddepeHnnanbHbIX ypaBHEHUN B
YaCTHBIX MPOM3BOAHBIX. [IpuBecTH nmpumepsl pemieHuit npocredmmx aupdepeHanbHbIX YpaBHEHUI
B YAaCTHBIX IPOU3BOIHBIX.

2) JlaTh ompeneneHne XapakTepuCTUYECKOW CUCTEMBI U J0Ka3aTh TeopeMy 00 OOIIeM pelIeHUH JIH-
HeiHoro MudhepeHnanTbHOr0 ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX MIEPBOTO MOPSIKA.

3) [ocraButs 3amauy Komm ans nuneiiHoro nuddepeHnnaIbHOro ypaBHEHUSI B YaCTHBIX MPOU3
BOJIHBIX MEPBOTO Mopsiaka. JlaTe ompenereHne XapakTepUCTUYECKUX JHMHUN U JI0Ka3aTh Teopemy 00
OJIHO3HAYHOM pa3pemmnmMocTH 3aaayu Komu.

4) ChopmynupoBaTb OCHOBHBIC TMOHSATHA, onpeneneHus i auddepeHnnanbHbIX ypaBHEHUH B
YaCTHBIX MTPOU3BOIHBIX BTOpOro nopsiaka. [IpuBectu ux kinaccudukamro.

5) ChopmynupoBaTh anropuT™M HpuBelAeHHUA TUGPEpEeHINATBHBIX YPAaBHEHUH B YaCTHBIX MPOU3
BOJHBIX BTOPOTO MOPSKA C IBYMSI HE3aBUCUMBIMU MIEPEMEHHBIMH K KAHOHUYECKOMY BUY.

6) IloctaButh 3anauy Komm mis nuddepeHnnansHOro ypaBHEHHs B YaCTHBIX TPOU3BOTHBIX BTOPO
ro nopsiaka. [IpuBectu alropuTm perieHus 3a1aqyi METOI0M XapaKTEPUCTHUK.

7) BoiBecTH olHOMEpPHOE BOJIHOBOE ypaBHEHHE. Ha npruMepe nmonepeuHbIX Uiu MpoI0JIbHBIX KOJie-
OaHMii CTepKHEH WM ANEKTPUYECKUX KosueOaHuil B mpoBoAax (Ha BeIOOp) chopMyarpoBaTh ISl HETO
BO3MO>KHbIE [IOCTAHOBKHU HauyaJlbHO-KPAeBBIX 3aau.

8) BriBecTn AByMepHOe (TpexMEpHOE) BOJIHOBOE ypaBHEHHE M C(HOPMYJIHMPOBATH ISl HETO BO3-
MOJKHBIE ITOCTAaHOBKH HAa4YaJIbHO-KPAEBBIX 33/1a4 Ha MpUMepe KoieOaHuii MeMOpaHbl WIH TBEPAOTO Te-
na.

9) BriBecTH OHOMEpPHOE ypaBHEHHUE TEIJIONPOBOJIHOCTU U CPOPMYJIUPOBATH JJII HETO BO3MOXKHHE
MOCTAaHOBKM HAa4aJbHO-KPAEBbIX 3a/1a4.

10) BeiBecTu ypaBHEeHHE pacnipocTpanenus Teruia (uddy3un) B MPOCTPAHCTBE.

11) CdopmynupoBaTh BO3MOXHbBIE TOCTAHOBKM Ha4aJIbHO-KPAEBbIX 3a/1a4.

12) IloctaBuTh BO3MOXKHBIE KpaeBble 3aJla4M JJi YpaBHEHUH 3JUIMNTHYECKOro Tuna. Jate gpusnye
CKYI0 MHTEPIIPETALIMIO IOCTABIEHHON 3a1a4H.

13) JlaTh MOHATHE KJIACCUYECKUX U 0OOOOIIEHHBIX pelIeHUH 3a1a4

14) marematuuyeckoi ¢pusuku. JlaTe onpeneneHue KOPPEKTHO MOCTaBIEHHON 3a1a4H.

15) IIpoBecTu peayKIMIO HAaYAJIbHO-KPAaeBOM 3a/1auu JJI1 ypaBHEHUN MaTEMaTUYECKON (DU3UKHU.

16) Iloka3aThk CcBA3b HauaIbHO-KPAEBOW 3a/1a4uM JIJIsl OJTHOPOJHOTO YpaBHEHHs (BOJIHOBOTO MJIU Tell
JIOTIPOBOJTHOCTH ) C OIHOPOJAHBIMU TPAaHUYHBIMU YCIOBUAMH ¢ 3aaaueit [lItypma—JInysuiis.

17) Iloka3aTh CBSI3b HayaJIbHO-KPAaeBOW 3a/Ja4M JJISi HEOJHOPOIHOTO ypaBHEHMs (BOJHOBOTO WM
TEIUIONPOBOJHOCTH) C OJJTHOPOIHBIMH I'PAHUYHBIMHU yCIIOBUSIMU c 3a1adeit Lltypma—JInyBusis.

18) IlokazaTh CBsA3b HayaJIbHO-KPA€BOW 3ajaud AJI1 OJHOPOJHOIO YpPaBHEHHS C OJHOPOAHBIMHU
Ha4YaJIbHBIMU U HEOJTHOPOJIHBIMU IPAHUYHBIMU yCIOBHUAMHU ¢ 3agauedt [ typma—JInyBuis.

19) 3amucath peuieHre KpaeBbIX 3aay sl ypaBHEHUH SJUTMITUYECKOTO THIa yepe3 GpyHKuuio ['pu
Ha.

20) BeiBectu nepByio u BTopyto hopmyisl I'puna.

21) Ilonyuuts pyHIamMeHTaNbHOE pelleHue ypaBHeHHs ['enbmronbua u Jlammaca (Tuiockuit uimm
IIPOCTPAHCTBEHHBIN CITydaii).

22) CdopMynnupoBaTh OCHOBHbIE CBOMCTBA rapMOHUYECKUX (pyHKIUH. Jloka3zaTs 1t00ble /1Ba.

23) Jlate moHsATHe npeoOpa3zoBaHus KenbBHHA M OXapakTepu30BaTh MOBEIECHUE TAPMOHHUYECKUX
¢dbyHKIM Ha 0ECKOHEYHOCTH.

24) IlocTaBUTh MEPBYIO M TPETHIO KpaeBble 3a1au. CHOpMyIHpPOBATh YCIOBUS €IUHCTBEHHOCTH U
YCTOWYMBOCTHU UX PEIICHUS.

25) IlpuBecT cxemy MeToJa pasaesieHus nepeMeHHbIX (DPypbe) A KpaeBbIX 3ahay JUlsl ypaBHe-
HusJlamnaca (nekapToBa WM MOJISPHAS CUCTEMa KOOPIUHAT).

26) IlpuBecTn cxemy MeToAa paszeneHusi nepeMeHHbIx (Dypbe) uIs KpaeBbIX 3a7ad ypaBHEHUS
Jlamnaca (munmuHIpUYecKas Wik cepraeckas CUCTEMa KOOPIUHAT).



27) BwiBectu unrerpan [lyaccona nwim JJunm.

28) IlpuBecTn cxemy MeToaa pasieleHus nepeMeHHbIX (Pypbe) UIsl KpaeBbIX 3a7ad ypaBHEHUS
I'enpmronpna (cucrema koopaumHaT Ha BblOOp). ChopMyiaupoBaTh YCIOBUS CYLIECTBOBAHHS OJIHO-
3HAYHOTO PEIICHUS.

29) Pemmts 3amauy dupuxie metonom dyHkumid ['puna.

30) CdopmynupoBaTh OAUH U3 METOI0B IocTpoeHus pyHkiuu ['puna 3agaun Jupuxie.

31) BeiBectu ¢popmyny Ilyaccona 3anaun J{upuxie B IpoCTPaHCTBE.

32) Omnpenenuts Qpynkuuto I'puna (Heiimana) 3amaun Helimana mis ypaBuenus Jlamnmaca u ¢ ee
IIOMOUIBIO HAWTH PEIICHUE COOTBETCTBYIOIEH 3a1a4u.

33) CdopmynupoBaTh OJUH U3 METOI0B nocTpoenus pynkiuu ['puna 3agaun Helimana nyis ypas
HeHus Jlamnaca.

34) PemnTh 1ByMEpHbIE KpaeBble 3a7auu s ypaBHeHHUs Jlanmaca MeTogaMu KOMIUIEKCHOTO aHa
Iu3a.

35) Pemnts 3amauy Komwm 11 ofHOMEPHOr0 OJHOPOJHOTO BOJHOBOTO ypaBHEHUsI MeToaoM Jla
mamoepa.

36) Pemnts 3amauy Ko a1 oJHOMEPHOrO0 HEOIHOPOJHOIO BOJHOBOTO YPaBHEHUS METOJOM
Hanam6epa. ChopmynnpoBaTh npuHLIKN [{roamerns.

37) PemnTh cMmemaHHyo 3ajady Ui OJHOMEPHOTO BOJIHOBOTO YpaBHEHHUS HA MOJYNPSAMOM METO
nom JlamamOepa (4€THOTO M HEYETHOTO MPOJTOHKCHHS Ha BBIOOD).

38) PemnTh cMemanHyo 3aaady AJs OAHOMEPHOI'O BOJHOBOI'O YPABHEHMSI HA KOHEUHOM OTPE3KE
metozaoM Jlanambepa.

39) PemnTh cMmemanHyo 3ajady s OJHOMEPHOTO OJHOPOJHOTO BOJHOBOI'O YpaBHEHUS Ha KO-
HeuHOM oTpeske MeTogoM Dypre. [laTh onpenenenue pyHAaMEHTATIBHOIO PEIICHUS 3a1a4H.

40) Pemmth cMelIaHHYIO 33/1a4y JUIsl OTHOMEPHOTO HEOJHOPOIHOTO BOJIHOBOTO YpaBHEHUs Ha KO
HEYHOM OoTpe3ke MeTooM Dypsbe.

41) CdhopmynupoBaTh 0011yt0 cxeMy MeTo1a Dypbe J11s1 OAHOMEPHOI'O BOJIHOBOTO YPaBHEHUS.

42) TlomyuuTs pemieHue ypaBHeHus Jlanambepa B Buae cheprueckoil BOJIHBI.

43) IlocraButh 3anauy Komm nns ypaBHenust [lamambGepa B mpoctpaHcTBe. BoiBecTu gopmyiy
Kupxroga.

44) IlocraButh 3amauy Komm nnsi ypaBHenust [lamambGepa Ha tuiockoctu. BriBectu dopmyny
IlyaccoHa.

45) CdopmynupoBath 00001IeHHYI0 3a1ayy Kommm jyisi BOJTHOBOTO ypaBHEHHUS! B MPOCTPAHCTBE.
Haiitu ee pyHnameHTanbHoe pelieHue.

46) Merogom @ypbe pemnTh 3aa4y 0 KojeOaHusAX MeMOpaH WM TBEPABIX Ted (Ha BBIOOP).

47) Pemmts 3agady Komm a1 0THOMEPHOTO ypaBHEHMsI TEIIONPOBOAHOCTH MeTOAOM Dypre.

48) Haittu ¢ynknuto ['puna 3amaun Komm 1151 0IHOMEPHOTO ypaBHEHHUS TEIUIONPOBOIHOCTH U
JI0Ka3aThb €€ CBOMCTBA.

49) Pemmuts 3amauy Komm i1 0THOMEPHOTO YpaBHEHHS TETUIONPOBOIHOCTH METOAOM (DYHKITH
I'puna.

50) PemuTh cMemnianHyio 3anady Ui OJHOMEPHOIO YPaBHEHUS TEIJIONPOBOAHOCTH METOJIOM
¢byukuuii ['puna nim metonom dypre (Ha BHIOOD).

51) JlokazaTh IpUHLUI MaKCUMyMa M TEOPEMY O €IMHCTBEHHOCTH PEIIEHUs] CMEIIaHHOW 3ajadu
JUIsL OTHOMEPHOTO YpaBHEHUS TEIJIONPOBOJHOCTU HA KOHEYHOM OTPE3KE.

52) OmnpenenuTh pyHKUMIO ['pHA CMemIaHHON 3ajauu JUIsl OTHOMEPHOTO ypaBHEHUS TEILIONPO
BOJIHOCTH Ha KOHEYHOM OTpe3ke. Pemmts 3amady metonoM ¢ynkuuit 'puna unn meronom ®dypre (Ha
BBIOOD).

53) Haiitu ¢pynkumro I'puna 3agaun Ko i ypaBHEHUS TEIUIONPOBOJHOCTH B IPOCTPAHCTBE.

54) IlpuBecTH 00LIYyIO CXEMY PELIEHHUs YPaBHEHUS TETJIONPOBOJIHOCTH B IPOCTPAHCTBE.

55) CdopmynupoBats 3anadqy Ltypma—JlnyBuiwist s TUHEHHBIX U depeHnaIbHbIX YpaBHe-
Huii. CamoconpsbkeHHass popMa ypaBHeHUs 3anadu. MccimenoBaTh BIMSHUE TPAHUYHBIX YCIIOBUM Ha
CBOMCTBa COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX (PYHKLIUH.

56) CdopMynupoBaTh OCHOBHBIE CBOMCTBA pemeHui 3amaaun typma—JInysumns. Jlokazars mro-



ObleIBa CBOMCTBA.

57) C nomomipio 0000IIEHHOTO CTENEHHOTO psAJa MOJyYUTh YaCTHBIE pelieHus ypaBHeHus: bec-
cens. [late onpenenenue pyHkuuu beccenst nepsoro pona.

58) Bripasute ¢pynkuuu beccens n Helimana momynensix MHASKCOB 4Yepe3 3JeMeHTapHbIe (PyHK-
LUN.

59) 3anucaTh ypaBHeHuUE beccens ¢ mapaMeTpoM M HalTH €ro 4acTHbIe peuieHus. Jlate onpenene
Hue QyHKIMY XaHKes.

60) Berumcianth BpoHCckHaH MmomuduimpoBanHbix ¢ynkimid beccens I (X) u K (X) u Haiitu

obmieepenieHue MOTUGUITMPOBAHHOTO YpaBHEHUS beccerns.

61) Vcxons u3 U3BECTHBIX PEKYPPEHTHBIX COOTHOLIEHUH A pyHKumit beccens, noka3zaTh aHao-

THYHBIE COOTHOUICHHUS 11 MOAU(DUIIMPOBAHHBIX (DYHKIIUH.

62) MccrnenoBaTh acHMOTOTHYECKOE IOBEIEHHE LMIMHAPUYECKUX (QYHKLUUH (JIHOOBIX IBYX) B
okpectHOoCcTH Todek X [10m x [ [1.

63) C momouibio 00BIKHOBEHHOTO AuddepeHnnanbHoro ypaBHenus Jlamnaca nokasaTb TeopeMy
OOMHTETpaIbHOM TIPEACTABICHNU YaCTHOTO pelIeHus ypaBHeHus becces.

64) Mcxonsd u3 MHTETpaJIbHOTO MPEACTABICHUS pelIeHUs ypaBHEHMs beccens, noka3arh OfHYy W3
dbopmyi (maTerpano) [lyaccona mns ¢pynkuii beccens.

65) CdopmynnpoBaTh OCHOBHbIE CBOWCTBa HyJel OecceneBblx (yHKIMHA. [loka3ars nr00bIe 1Ba
CBOMCTBA.

66) Mcxonsa u3 unterpanos JIoMMernsi, BBIYMCIUTE HOPMY U IIOJIyYHUTh YCIIOBUE OPTOTOHAJIBHOCTH
¢bynkuunii beccens.

67) Hate ompenesieHHe U BBIYUCIUTH KOG UIMEHTHI pasioxenus pagos Oypee—beccens u du-
Hu.Chopmynupoats Teopemy ['o6coHa.

68) Haiitu pemenue 3anauu lltypma—JInysuiis s ypaBHeHus beccens.

69) C momotpio npousBoadel GyHKuMU nonyduts ¢opmyny Poxapura mist monmuHomos Jle-
YKaHpa

70) C moMoibio Mpou3BOAsIIEH QYHKIINH NMOTYYUTh (popmyiay Poapura misinmoinHoMoB DpMuTa.

71) C nomoIupto Npou3BosIel GyHKINN NOIY4YuTh hopMyiay Poapura [uisnoaIMHOMOB DpMHUTa.

72) C momoIIbi0 TpoU3BOAAIMIEH QYHKIIUH TMOTYYUTh GOPMYITY

73) TOMOIIBIO MPOU3BOAALIEH QyHKIMU 00001IeHHY0 popMyity Poxpura ans Kiiaccudeckux op-
TOTOHAJIbHBIX MTOJIMHOMOB.

74) cXoAs W3 PEKYPPEHTHBIX COOTHOIIEHWH (**), momyduTh ypaBHEHUs I MoJuHOMOB Jle-
KaHJpau J0Ka3aTh X OPTOrOHAIBHOCTb.

75) Jlate onpenenenune psaa @ypre—Jlexxanapa. Beluuciauts HOpMy U MOIYYUTh YCIOBHE OPTOrO
HaJIBHOCTH MOJIMHOMOB JIexkanapa.

76) Haiitu pemenue 3anauu ltypma—JInysuins nius ypasHenus Jlexxanapa.

77) Jatb onpenenenue npucoenuHeHHbIX GyHkuui Jlexxanapa. Haiitu yacTHble pelieHus: ypaBHe
Hus Jlexkanapa nopsaka m.

78) IloayuuTh yciioBUE OPTOrOHAIBHOCTH NpUcOoequHEHHbIX pyHKkuui Jlexannapa. [lats onpene-
nenue psaaa Oypbe no NpUcoeTMHEHHBIM (QyHKIMAM Jlexanapa.

79) Jatp omnpenenenue chepudeckux QYHKIUM U TMONY4YUTHh YCJIOBHE HX OPTOTOHAJIBHOCTH.



80) Haiitu pewmenne 3amaun ltypma—JluyBwinsa st ypaBHeHus Opmuta. JlokazaTh OpTOroHalb
HOCTh MOJIMHOMOB DpMHUTA.

81) Jlarp ompenenenue psaa Oypbe-Ipmurta. BeunciuTs HOpMY MOJMHOMOB DPMHUTA U MOJYYHUTh
SBHBIM BUJ K03 GuIeHToB psiga Oypbe—pmura.

82) C nomoubto GyHKIKUNA DpMHUTA PEIINTh 337a4y O KBAHTOBOM FapMOHHYECKOM OCLUJUIATOPE.

83) Pemmwuts 3amauy lltypma—JInyBwins s ypaBHeHus Jlareppa M MOJy4MTh yCIOBUE OPTOTrOHAJIb
HOCTH nosinHOMOB Jlareppa.

84) [arb ompexnenenue psana @ypoe—Jlareppa. Beiuncnute HOpMy noJMHOMOB Jlareppa v moiay4uTh
SIBHBIN BU K03 dunineHToB psaga Oypre—Jlareppa.

85) C momourpto ypaBHeHus [lupcona nomyunts ob6oOmeHHoe nuddepeHuanrbHoe YpaBHEHUE IS
KJIACCUYECKHUX OPTOTOHAIBHBIX OJTUHOMOB.

86) OcHoBHBIE 1 00001ICHHBIE PYHKINH.

87) Jlenbra dpynkius Jupaka u ee CBOMCTBA.

88) Ilpumepsr 0000IMIEHHBIX (YHKITHIA.

89) MuddepenuupoBanue 06001mIEHHBIX HYHKIUI.

90) MWHrerpanapHBIC IPe0Opa3oBaHUs 000OIICHHBIX (DYHKIIUN.

2. Unousuodyanvuwlie 3a0anHus

Obpa3subl uHOUBUOYATLHBIX 3A0AHU

WunuBuayanpHoe 3ananue 1

1. TloctaBuTh 3amauy 00 OOTEKaHHWH HEMOIBM)KHOTO OCCKOHEYHOIO IMIIMHApA, €CIM Ha OCCKOHEY-
HOCTH CKOPOCTb JKHJKOCTH PaBHa Vo .
u(x,0) =sinx,
t (x,0)=0.
Pemuth ypaBHeHHE KoJeOaHuil B 00JaCTH, MPeACTaBIISIONIeH co00# KinH, paauyca b , yroin pactBopa
KOTOPOT'O paBeH, €CIIM 3aaHbl OJHOPOIHBIC TPAHUYHBIC YCIIOBHS BTOPOTO POJia, a TAK)KE HadallbHbIC
CKOPOCTh ¥ OTKJIOHCHHE.
Mexay OByMs MOJIBIMU IMJIMHAPAMH OCCKOHEYHOM JTMHBI HaXOIUTCS BSI3Kas )KHIKOCTh. B MOMEHT
Bpemenu t =0 BHyTpeHHMI IIWJIMHJAP HAYMHAET BpallaThcs C YIJIOBOM CKOPOCTHIO const . Ompene-
JIUTH CKOPOCTH JBMIKCHHS KHIKOCTH.
1. Haiitu oO1iee perieHne ypaBHEHUS, PUBE]IS €r0 K KAHOHUYECKOMY BULY:
16Uy + 8ny + Uyy + 12Uy + 3Uy = O,
2. Pemuth 3amauy Kormm:
Uxx+ 2€08X Uyy - sin?xUyy— sinx Uy = 0;U]y =sinx =X;  Uy|y =sinx = 1.

Konrponsnas pabora Ne2
BAPUAHT Ne

1. HaiiTu pemenue cMemanHoi 3a1aun MmetoioM Dypre:

Ut: Uxx - 2U, lex:0: 2t, U [x=2= 0, U [li=0= 10x.

2. Pemmuth cMenannyto 3aaaqy MetogoM Dyphe:

Ut: Uxx - 2U, le x=0—=— 2t, U [Iy=2= 0, UDt:OZ 10x.

Haittu rapmonuueckyro dyukiuio U(r, [1) BHyTpH Kpyra paanyca R, yI0BI€TBOPSIONIYIO YCIOBUIO

KonTponbnas padora Ne3
BAPUAHT Ne
OmepaltnOHHBIM METOJIOM PEIIUTh YPaBHEHHE

Uy = U + U + 2cosx, U(0,y)=exp(-3y), U(0,y)=0, 0<x,y<[].
Meronom ¢ynkiuu ['puna pemnts 3amavy Komm:



Ut= 24U + tcosx, Ulli=0 =C0SYyCO0SzZ.
3. Meronom ycpeanenus (o popmyne Kupxroda) pemmts 3axaqy Komm:
Ut=8 AU + t%3, Ulli=o = yz, Ui iz =22

Kontponbnas padora Nel

BAPUAHT Ne
o
1. Bpraucaurn / .pﬁe‘“‘”Qd;r, a> 0.
5

2. Haittu cobcrBennbie 3Ha49eHuss U cOOCTBeHHBIC (DYHKIIMH 3a/1a494
n?
I\’ '
(zy/) + —y+Azy =0, 0<z2<1,
T
ly(0)] < o, y(1)=0.
Banucarb COOTHOMIECHHE OPTOrOHAIBHOCTH J1s1 COOCTBEHHBIX (DYHKITUIM
3a/1a49H.
™
3. Boraucaurn / 2P, (z/7)dz.
0
4. @yukumio f(xr) = z¥ pasnoxurs B pag Junn na unrepsaie 0, 1]

no cucreme (J,(vhx)), ecnu v, — nymm J),(z).

Konrtponsnas padora Ne2 no MM® - ||

BAPHUAHT Ne
1. Haiitu (l))v’llKH,l“II(), rapMOHHUYHECCKYIO BHE IIapa pa/Juyca bu TaKYIO,

S0
9TO Up|p=p = sin” 0.
2. Kpyrosoii nuauuap, pajuyc OCHOBaHHA KOTOporo b, a BbicoTa
h, umeer temmeparypy o0eHX OCHOBAHUIL, PABHYIO HYJIIO, a TeMIepaTypa
OOKOBOIT noBepxHocTu nocroguna u pasua 1. Haiitu cranmonapuoe pac-
[PEJACJICHHE TeMIICPATYPbl BHYTPH [HJIHH/IPA.
3. Pemntb 3a1a4y 0 cBODOAHBIX KOJAEOAHUAX OJHOPOAHON KPYIJIOil
u . 0
MeMOpaHbl pajuyca b, 3aKperuienHoi no Kpaio, ecim =y = AJ@(O‘L r /b),
(0) = .
rjae «; — HOJOXKUTEeNbHbIT Kopenb ypaeuenusi Jy(a) = 0. Hawsanbnas

CKOpPOCTDb paBHa HYJIIO.

4. BOI’lpOCbl u 3a0aﬂuﬂ, BbIHOCUMbLE HA IK3AMEH/3a4em 06Da3ubl IK3AMEHAUUOHRHbLX bunemos

DK3aMeHAIMOHHBIN Ouiet Ne

1. TlocraHoBka 3amad MaTeMaTH4YeCKOW (M3WKM Ha TPHUMEPE BOJHOBOTO ypaBHEHUs: 3amaun Korm,
KpaeBasi, HaualnbHO-KpaeBas (cMemanHasi). EAMHCTBEHHOCTh pellieHHs.

2. Pemenue nepBoii kpaeBol 3agaun 11 Kpyra MetosioM dypre.



3.

P W N -

Pemmts 3amauy Ko
U - Uy -2Ux -2Uy =4, UQQy) = -y, Ux(O)y) =y -1.

Pemmmts kpaeByro 3agauy merosioM Dypre:

Ur=Ux +U, Ut0)=1+t=U(0), UO,X) = x+ sin2x.
Hcnonp3ys uHTerpanbuoe npeodpasosanue Jlamnaca, pemuTs 3a1aqy
Ux—Uy+U=x0<x<,0<y<,UQ0y) =Yy, U 0y) =1.

3ayerHblil Onier Ne

. PexyppenTHBIe cOOTHOLIEHHS T TOTMHOMOB Jlexanapa (dokazamenvbcmeo 08yx coomnoueHuil).

. Pa3nenenue nepeMeHHbIX B ypaBHeHuu Jlamiaca B ceprHyecKux KOOpIMHATAX.

. @ynkimro f(X) = XP pasnoxuts B psin Pypwe Ha untepBaie (0, o) mo monmuHomam Jlareppa.

. Petnth 3a1a4y o cBOOOAHBIX KOJICOAHUIX OJHOPOJHOM Kpyriioi MmeMOpaH paanyca R, 3akperieH-Hoit

110 Kparo, €CJIM B HAYaJIbHOE OTKJIOHEHUE uMeeT (opMy n1apaboionia BpalleHus, a HadyalbHas
CKOpOCTb paBHa HYIIIO.

7. Y4eOHO-MeToAHYECKOEe H MATePUAJIbLHO-TeXHHYeCKoe o0ecneyeHne JUCIHIINHBI

MarepuanbHO-TEXHHUECKOE OoOeclieueHrue 00pa3oBaTeLHOIO IMpolecca Mo AUCHUIUMHE _ «JIn-
HEIHbIC ¥ HEIMHEWHbIC ypaBHEHNS (DU3UKU» BKITIOUAET B CeOs CIEAYIONINE KOMIIOHEHTHI:

[TomenieHust 111 CaMOCTOSATENBHOM pabOThl 00YYArOIIUXCS, YKOMIUICKTOBAHHBIC CIICIIUAIN3UPO-
BaHHOM Me0OebIo (CTOJIBI U CTYJIbs) U OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJI-
KiodYeHuss K cetd "HMHTepHer" W oOecrneyeHHEeM JO0CTyna B DIICKTPOHHYH HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpeay.

VueOHbIe ayTUTOPUH JUIsl KOHTAKTHOW paboThI C MpernojaBaresieM, YKOMILICKTOBAaHHBIC CIICIIHAIN3H1-
pOBaHHON MeOebIO (CTONBI U CTYJIbS).
KommsroTep u mpuHTEp /11 pactieyaTky pa3aToOYHbIX MaTepranoB. KOMIbIOTEpHBIN Ki1acc.

7.1. Y4eOnas quteparypa:

a) OCHOBHas JIuTepaTypa:

1. Apcenun B.AI. Metoasl mateMatuueckod pu3uku u crnenunaibHbie GyHkuuu. — M.: Hayka,
1984. — 383 c.

2. Apamanoeuy U.I', Jlesun B.M. YpaBHeHUs maTeMaTnueckoi ¢pusuku. — M.: Hayka,1969. - 287

3. Ceewnuxos A.I'., bozonoboe A.H., Kpasyos B.B. Jlekiuu 1o MateMaTH4ecKoi ¢usnke. — M.:
Hzn- Bo MI'Y, 2004. — 416 c.

4. Mapmuncon JL.K., Manoe IO.1. lubdepeHnnanbaple YpaBHEHHS] MATEMAaTHIECKOW (PU3UKH. —
M.: U3a-B0o MI'TY, 1996. — 367 c.

5. baepos B.I'., benos B.B., 3adopooicnviti B.H., Tpugonos A.FO. MeTonpl mateMaTH4ecKou (u-
3ukd. OCHOBBI KOMITJIEKCHOTO aHAIK3a. DJIeMEHThl BApHALIMOHHOTO UCUYHUCIICHUS U TeOpHH 0000IIeH-
HbIX ¢yHKui. — Tomck: U3n-so HTJI, 2002. — 672 c.

6. Baepoe B.I'., benos B.B., 3adopoacnusiii B.H., Tpugoros A.FO. MeTonsl MaTeMaTHuecKoil Qu-
3uku. Cnenuansuble Gpynkunu. — Tomck: U3n-so HTJI, 2002. — 352 c.

7. Baepoe B.I'., benos B.B., 3a0opoacnusiii B.H., Tpugoros A.FO. MeTonsl MaTeMaTuuecKoil Qu-
3UKH. YpaBHeHUs MareMatudeckoi pusuku. — Tomck: U3n-Bo HTJI, 2002. — 646 c.

8. Braoumupos B.C., ’Kapunos B.C. YpaBHeHUs] MaTeMaTudeckoi ¢uszuku. — M.: duzMaTiuT,
2008. — 400 c.

9. buyaosze A.B. YpaBHeHus maremarudyeckon ¢pusuku. — M.: Hayka, 1982. - 336 c.

10. Tuxonoe A.H., Camapckuii A.A. YpaBHeHHus: Mmarematudeckor ¢usuku. — M.: M3a-Bo

MI'V, 2004. — 798 c.
11. Illlanosanos A.B. BBenenue B Henmuuelnywo ¢usuky. — Tomck: M3a-so TITY, 2002. —



129 c.
12. Kyopsiwos H.A. MeTtoapl HeMMHEHHOW MaTeMaTU4ecKol (U3MKH. — JONTonpyTHBIMA:
Hnrennekt, 2010. — 364 c.

0) TONOJIHUTEIbHAS JINTepaTypa:

1. 1. buyaosze A.B., Karunuenxo /].®@. COOpHUK 33724 110 ypaBHEHUSM MaTEeMaTHYECKON (DU3UKH.
- M.: Hayka, 1985. -310c.

2. byoax b.M., Camapckuii A.A., Tuxonos A.H. COOpHUK 3a1a4 110 MaTeMaTHYECKON (PU3UKH. -
M.: ®uzmaraur, 2004. - 688 c.

3. Braoumupos B.C. COOpHHK 3aja4 1O ypaBHEHUSM MaTeMaTH4yecKod (usuku. - M.: duzmar-
T, 2003. — 288 c.

4. Oyan FO.C. COOpHHK 3a/1a4 TI0O METObI MaTeMaTH4YeCKOW Gu3HKu. - M.: Bricmias mikoma, 1973.
-192c.

5. llonanun A./{. CipaBOYHHK 10 TUHEHHBIM YpaBHEHHUSIM MaTeMaTuueckoil pusuku. — M.: Ous-
mar- ut, 2001. — 576 c.

6. llonanun A.J[., 3aiiyes B.@. CripaBOUYHUK MO HEIMHEWHBIM YPaBHEHUSIM MaTeMaTHUeCKON (u-
3uku: Tounsle pemenus. — M.: @uszmariur, 2002. — 432 c.

7. Honanun A /1., 3aiiyee B.®D., Kypoe A.M. MeToipl pelIeHNs] HETUHEHHBIX YPaBHEHU MaTeMa-
THUYe- CKOW (U3MKK U MeXaHuku. — M: @usmatiut, 2005. — 254 c.

7.2. UnTepHeT-pecypcehl

Hassanue pecypca Ccpuika/mocTyn
DJsekTpoHHas OubOauoreka ommaH «EauHoe okuo |http://window.edu.ru
O0Opa3oBaTeIbHBIM pecypcam»
«O06pazoBaTenbHbIN pecypc Poccumy http://school-collection.edu.ru
DenepanbHbI 00pa30BaTENLHBIN TOPTAT: yupesxe- [http://www.edu.ru—

HUs, TporpamMmel, ctadnapTel, BY3s1, Tectel ETD, A

DenepanbHblii  HEeHTp HWH(POPMALMOHHO- http://fcior.edu.ru-
oOpaszoBarenbHbIX pecypcos (PLIMOP)
OBbC "KOHCYJIbTAHT CTYJIEHTA". http://polpred.com/news

DJIeKTpOHHAasE OMOJIMOTEKAa TEXHUYECKOTO By3a
3natenscTBo «JlaHby. DinekTpoHHO-OMOMHOTeYHast cu-http://www.studentlibrary.ru-
cTema
M3natenscTBo «JlaHby. DinekTpoHHO-OMOIMOTeYHas cu-http://e.lanbook.com-
cTema
E>xeHenielbHUK Hayku W obOpasoBanusi lOra Poccumhttp://old.rsue.ru/Academy/Archives/I

«AKaIeMUS» ndex.htm
Hayunast ssiektponHas Oubnuorexa«e-Library» http://elibrary.ru/defaultx.asp-
DnekTpoHHO-0nOmoTeuHas cucrema IPR books http://www.iprbookshop.ru-

JJIeKTPOHHO-CIIPABOYHAsI CHCTeMa JTIOKYMEeHTOB B cepehttp://www.informio.ru
oOpazoBanus «MHpopmmo»
upopmannonHo-npaBoBasg cucreMa «KoucynpranT-CereBas Bepcus, TOCTyIIHA CO BCEX KOM-

[LTEOC) MbIOTEPOB B KOPIIOPATUBHOM CETH
Nurl’'y
ubopmaninoHHO-TIpaBoBas cuctema «["apanT» CerteBasi BepcHsi, JOCTYIIHA CO BCEX KOM-

MBIOTEPOB B KOPIIOPATUBHOM CETH
Nurl’'y



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

7.3. IIporpammHoe odecnieueHune

Jis ipoBeieHus JISKIIMOHHBIX U JTA00PATOPHBIX 3aHITHH PEKOMEHIIYETCsl MCIIOJIb30BaTh MPO-
rpamMMHOe obecriedenue: onepanmonnas cuctema OC Windows 7 u Bbimre, maker Microsoft Office
2010 u BbIIIe, OOCITYKHBAIOIIUE TIPOTPAMMBI U CPEIbl Pa3padOTKU MPOrpaMM IO BBIOOPY MpernojiaBa-
TEJICH.

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue

MarepuajibHO-TEXHHYECKOe oOecredeHne y4eOHOro mporecca Mo AUCLMIUIMHE OIpPEIEICHO
HOPMAaTUBHBIMU TpeOOBAaHUAMH, PpErIaMEHTHUPYEMbIMH IpHKa3oM MuHucTepcTBa 00pa3oBaHUS U
Hayku P® Ne 986 ot 4 oktsa6ps 2010 r. «O6 yTBepx)aeHuu ¢enepaibHbIX TpeOoBaHui K 0Opa3oBa-
TEJIbHBIM YUPEXIEHUSAM B YaCTHM MUHHMMaJIbHON OCHAIIEHHOCTH y4e€OHOro Ipouecca 1 000py10BaHUs
y4eOHBIX ToMelIeHui», deaepaabHbIM TOCYAaPCTBEHHBIM 00Pa30BaTEeIbHBIM CTAHAAPTOM BBICIIIETO
00pa30oBaHMs 110 HAIIPABICHUIO MTOJITOTOBKH.

Jlns npoBeieHUs BCEX BUIOB YUYE€OHBIX 3aHATHM 10 JUCLUIUIMHE U 00€CIIeYeHHs] HHTEPAKTHB-
HBIX METOJIOB 00Y4YeHHUs, HEOOXOIUMBI CTOJIbI, CTYJIbs (Ha FPYMILy IO KOJIUYECTBY I1OCAIOUYHBIX MECT C
BO3MO>XHOCTBIO pacCTAaHOBKH JUIsl KPYIJIBIX CTOJIOB, AUCKYCCUH, ITpOYee); JOCKa UHTEPAKTUBHAA C pa-
0604MM MeCTOM (MyJIbTUMEAUNUHBIA MPOEKTOP C IKPAHOM M pabodyMM MECTOM); JKelaTeleH JOCTYIl B
MH(POPMAIMOHHO-KOMMYHUKALMOHHYIO ceTh « THTepHET.

B coorBerctBue ¢ tpeboBanusimu PI'OC BO mnpu peanuzauuu HacTosed JUCLUIUIMHBI
OIIOIT BO HeoO0XxoauMo TakXe YYUTHIBATH 00pa3oBaTeIbHble MOTPEOHOCTH O0YUAIOUIMXCS C OTPAHU-
YEHHBIMU BO3MOXHOCTSIMU 3[I0POBbs, 00€CIeYnBaTh YCIOBUS Ul UX 3(PGEKTUBHON pealn3anuu, a
TaK)X€ BO3MOYKHOCTU OECIPENSATCTBEHHOIO JI0CTyIa 00YYaroIMXCsl C OTPaHUYEHHBIMH BO3MOKHOCTSI-
MU 3710pOBBS K 00bEKTaM HH(PPACTPYKTYpbl 00pa30BATEIBHOTO YUPEKICHHUS.

VYuebHas ayautopus uid JeKUuoHHBIX | CTon uid nmpenojaBatens - 1 mr. (COCTOMT U3 2-X Cek-
sanstuid (Ne  303) 386132, PU, | umit); ctyn s npenojasatens -1 wrT.; mocka - 1 mr.;
r.Hazpanb, ['amyp3ueBckuii okpyr, yi. | TpuOyHa-1 mr, cton - 36 mT.; ckambsi-72 1T
Maructpasibras, 39a, Koprye 3E
VYuebnas ayauropusi i cemuHap- | CTON Asis mperogaBaresns - | WT; cTyl UTsl Ipeno/iaBa-
ckux s3amsTuii (Nell5) 386132, PU, | tens -1 mT.; mocka - 1 mt.; cron - 14 wmr.; ckambs-28
r.Hazpans, ['amyp3ueBckuii okpyr, yi. | mT. YueOHble MOCOOHS MO AUCIUIUIMHAM. TecThl py-
Maructpanbnas, 39a, Kopnyc 3E 0€XHOro, UTOrOBOTO KOHTPOJIS, HarjIsJHble MocoOus,
VMK no gucuumminHam




Pabouas nporpamma aucuuIuiuHbl «JIMHelHbIe U HeMHEHHbIE ypaBHEHMs (PU3MKM» COCTaBIIEHA B
coorBercTBUM ¢ TpeboBaHmsiMu ®PI'OC BO mno nampasnenuto noaroroBku 03.03.02 dwusmka, yTBep-

KJIEHHOTO TpuKa3zoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot « 07 » aBry-
cra 2020 r. Ne 981.

[Iporpammy coctaBwiI: CT. IpenoaaBaTenb kadeapsl «Matematndeckuii ananus» E. B. O3noeBa

[Tporpamma ono0OpeHa Ha 3aceganuu Kadenpsl « MaTeMaTHUECKU aHAIH3»
[Tpotokon Ne 10 ot «20» utons 2023 rona

[IporpamMMma coriacoBaHa c 3aBeAyIONIMM BhITycKarolen kadenpoit Hanbruesoit M. A.

[Iporpamma o00pena Y4eOHO-METOAMYECKUM COBETOM (PU3NKO-MAaTeMaTHIeCKOro (haKyIbTeTa
[IpoTtokon Ne 10 ot «23» uronst 2023 rona

[Ipencenarens Y4eOHO-METOIUISCKOTO COBETA (PaKyIbTETa /HanmerueBa M. A.

[Tporpamma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
[Tporoxon Nel0 ot «28» uroHs 2023r.



CBeneHnus o nepeyTBep:KIeHUH IPOrPaMMbI HA 0YepeIHOH YueOHbIii roJ U perucTpanun

M3MeHeHu

VyeOHbIit
roz

Pemenue xadenpsb
(Ne mpoTokona, gara)

BHeceHHble M3MEHEHUA

[Toamucek 3aB. kadenpoit




