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1. Ilesu ocBOCHHUSA AN CIUIINHBI.

Llenamu ocBoeHNA ANCUMNANHBI ABNAKOTCA:
1. <Dpr,aN\eHTaanaﬂ noaroToeka B obnactu ypaBHeHMﬁ B YaCTHbIX NPOMU3BOAHbIX, HaXo4dALNX
npumeHeHne B MexaHuKe, (I)VBMKG, TEXHUKE, 6MOJ'IOI'MM, 3Ko0rnn.
2. OBﬂa,D'eHMG dHaNTUYECKUMU METOA4AaMMU PELLEHNA KpaeBbIX 3a4a4 MaTEMATMYECKOMN ¢M3MKM.

3agaueil M3ydeHUA AUCUMNAWHBI ABNAAETCA:

MeToA4aMU TEOPUM YPaBHEHUIN B YACTHbIX MPOU3BOAHbIX.

oBnlageHne OCHOBHbIMKU MNOHATUAMMN,

naeamm wu

Ilepeyenb mnpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (QYHKIHHA H TPYAOBBIX
¢yHk1uii, COOTBETCTBYIONIUX NPOdecCHOHATBLHOM 1esITeIbHOCTH BHITYCKHUKOB

HanmeHnoBanue nokymeHTa Kon HammenoBanue 6a30B0ii TpymImbl, JOMKHOCTH
(mpodeccnn) UM CTICTUATEHOCTH
OK3 2320 [IpemogaBarenu B cpemHeit mkoe
2340 [IpenonaBatenu B CUCTEME CHEITHAIBHOTO
obOpa3oBaHuA
Kon u Q0001meHHbIe TPYAOBbIe GYHKIMHA Tpyaossie GyHKIIUHA
HAaNMEHOBaHHe Kon HaumenoBanue YpoBeHb HaumenoBanue Kon YpoBens
npogeccnoHaIbH KBaIn(puka (moxypoBen
oro 10401 b)
cTaHaapTa KBaJHpuKa
HH

01.001 Ilemaror Ilenarornueckas Oobmenenarornuec| A/01.6
(memarormyeckast NEATEILHOCTD IO Kast pyHKIHS. 6
JeSITEIbHOCTD B MPOEKTHPOBAHUIO U Obyuenne
IIOIIKOIBHOM, peanuzanuu Bocmurarensnas | A/02.6
HaYaJIbHOM 00pa3oBaTeIbHOrO JESITeNbHOCTh 6
obmeM, A | mpouecca
OCHOBHOM 001IIeM, 00pazoBaTeNbHBIX 6
CpexHeM 00IIeM OpTraHm3aIHsIX PasBuBaroras AJ03.6
obpazoBaHNN) JTOTITKOJIEHOTO, JIESTEITHLHOCTD
(BocminTaTens, HavaJbHOTO OOIIETo, 6
YUUTEIb) OCHOBHOTO 00111€T0,

CpeIHero ooero

00pazoBaHms

Ilemarornueckas Ilemaroruueckas

JESITeIbHOCTD T10 JESITebHOCTD 110

MPOEKTHPOBAHUIO U peanuzanuu

B | Peammsauum 6 IporpaMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001eo0pa3oBaTeIbHBIX CpeaHero

porpamMm ob1ero

o0Opa3oBaHHs




Mecto nucuuminnbl B crpykrype OIIOII 6akanaBpuara

JuctummHa oTHOCHTCS K 010Ky 1: «/Iuctummmabi(Moaynn)». K o06s3arensHoit yactu. Ynutaetcs B 6

cemecTpe.

2. Pe3ysabTarhl 0CBOCHUS IMCHUILIMHBI (MOAYJIs1) YPABHEHNS C YACTHBIMHU NIPOM3BOIHbIMH

[Ipouecc wu3ydeHus OUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME OJIEMEHTOB CIEIYIOIINX
komrereHiuii B coorBerctBur ¢ ®I'OC BO no nanHOMY HanpaBJIeHUIO:

oOuire Gpopmbl U 3aK0-
HOMEPHOCTH OTJEJIbHON
MpeAMETHON 00acTu

Kon HaumenoBanue WHanuKaTop AOCTUXKEHNUS KOMIIETEHIIUN
KOMIIETEH- KOMIIETEHIINN (3aKpeIIICHHBIN 32 TUCITUIIIHO)
U1
VK-1 Crnoco0eH ocyIIecTBIATh YK-1.1. Ananuzupyer 3a7auy, Bbiaelsis ee 6a30Bbie
MIOMCK, KPUTUYECKUH aHAJIN3 | COCTaBIISIOLIHE;
uHpopMalnH, IPUMEHATh VK-1.2. Onpenensier, MHTEPIPETUPYET U PAHKUPYET
CUCTEMHBIN NOAXO0J IS uH(popMaLnio, TpeOyeMyIo i pelIeHUsl OCTaBICHHON
peleHus! TOCTaBIEHHbIX 3ajiauuy;
3aja4 VYK-1.3. OcymecTBisieT HOMCK UHPOPMALUH JUTS PEIICHHS
IIOCTaBJIEHHOW 3aJ]auyl 110 pa3IMYHbIM TUIIAM 3aIpPOCOB;
YK-1.4. [Tpu 06paboTke HHPOPMALIUU OTIINIACT PAKTHI OT
MHEHUH, MHTEPITPETaINii, OLIEeHOK, (hOpMUpPYET
cOOCTBEHHBIE MHEHUS U CY)KJI€HUS, apTyMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3pEHMUS;
VK-1.5. PaccmarpuBaeT u npejajiaraet BO3MO>KHbIE
BapHaHThl PELICHMsI IOCTABJICHHOM 3a1a4y, OLIEHUBAs UX
JIOCTOMHCTBA U HEJJOCTAaTKH.
I1K-1 CriocobeH orpenennTh ITK-1.1: 3HaeT 0cOOEHHOCTH COBPEMEHHOTO 3Tarla

pa3BuUTHs 00pa30BaHUS B MHUPE, 3TaIlbl Pa3BUTUSA
MaTEeMaTHKHU.

IIK-1.2: VYmMeer  cUCTEMHO aHaJIM3UPOBATh
UH(OPMAILIHIO, COTIOCTABIISITh, JIENIaTh BBIBOIBI

[TIK-1.3: Branmeer cOBpeMEHHBIMH METOJIaMH,
METOJI0JIOTUEN HAYYHO-HUCCIIEIOBATEIBCKON IEITEIbHOCTH
B 00JIaCTH MaTeMAaTHUKH, IEMOHCTPUPYET TOHUMAaHUE
001Iel CTPYKTYPBI TAHHOW JUCITUTIITHBL.




4. CrpykTypa M coaep:kaHMe IMCHMIUIMHBI (MOAYJsA) YpaBHeHHSI C YACTHBIMH

NPOU3BOIHBIMHU
4.1. CTpyKTypa JUCHUIIMHBI (MOIYJIA)

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIIIET S 3a4eTHHIX eaunuil, 180 yacos.

Bun yueoHoii pa6oTsl

Bcero

IMopsiakoBbIii HOMEP

ceMecTpa

OO0mast Tpy10EMKOCTb AUCLUILIMHBL BCETO (B 3.€.), B
TOM YHCIIE:

53.e.

KypcoBoii mpoekt (pabora)

HE MPEyCMOTPEHO

AynuTOpHBIE 3aHATHUS BCETO 72 72
(B akaj. yacax), B TOM YHUCIIE:

Jlexuun 36 36
IIpakTudeckue 3aHATHS, CEMUHAPbI 36 36
JlaGoparopHbie pabOTHI

CaMocTosTenbHas paboTa Bcero (B akaj. yacax), B TOM 108 108
qucie:

KCP

OK3aMeH

OO01mas TPy I0eMKOCTh UCIUTUIAHBI 180 180

No/

HanmenoBanue
pa3aernoB U TeM

Bunbl yaeOHoit paboThl, BKITIOYAs
CaMOCTOSITENIPHYIO pabOTy CTYICHTOB U
TPYAOEMKOCTH (B dacax)

JUCIUTUTAHBI (MOIYIIN)

AynuropHas paborta

CaMocTosTenpHas

pabota

aTTECT

DOpMBI TEKYIIETO KOHTPOJISL
yCIIEBa€MOCTH (T10 HEJEISIM
cemectpa). DOpMBI TPOMEXKYT.

ceMecTp
BCETO

JIEKIIAN

IIpaxr. 3aHsaTHS

Jlabopar. 3aHATHS
Jp.BupI KOHTaK. pad.

Bcero

Kypcos. pa6(.mpoekr)

IToaroroBka K 3K3.

Hdpyrue BuasI
CobGecenoBanue
KonoxBuym

[IpoBepka TecToB

IIpoBepka KOHTp.pad

[Iposepka pedepara

IIpoBepka acce u

KypcoBas pabota

N
N

Paspnen 1. BoiBoa ypaBHeHuid
KOJIe0aHUH CTPYHBI,
TeNJIONPOBOAHOCTH, Jlamnaca;
NMOCTAHOBKA KPaeBbIX 3a/1a4, X
(uznyeckasi MHTepNpeTaLUsl.

11

BriBoj ypaBHEHUH KOJIeOaHUI 2 2
CTPYHBI, TCIUIONPOBOIHOCTH,
Jlannaca. ITocraHOBKa KpaeBbIX
3amad, ux pusudeckas
HHTEPIPETAIIHS.

Pasnen 2. Teopema Komu- 4 |4
KoBaJjsieBckoii; moHsitue
XapaKTepHCTHYECKOro
HANpaBJICHHS,
XapaKTePUCTHKH; MPHBeIeHHe
K KAaHOHHYeCKOMY BHIY U
KJIacCH(UKANMSA JHHEIHHBIX
YPaBHEHMIi ¢ YACTHBIMH
NPOHU3BOHBIMH BTOPOT0
nopsaKa.

20

2.1

IIpuBencHNE K KAHOHUYECKOMY 2 |2
BUJly U KiIaccupUKanus
JINHEWHBIX YPAaBHEHHH C
YACTHBIMHU MPOU3BOIHBIMU




BTOpOro nopsiaka. Teopema
Komm-KoBaneBckoi.

2.2

[TonsiTHe XapaKTEepPUCTHIECKOTO
HaNpaBIICHUs, XapaKTECPUCTUKH.

Paspnen 3. BoiiHoBoe ypaBHeHuHe;
JHEpPreTH4YeCKHe HePaBeHCTBA;
¢IHMHCTBEHHOCTDb PeLICHHA
3agaun Koimu u cMenmaHHoO#
3aja4u; BbIBOJA Gopmy.a
Kupxroga u Ilyaccona,
uccae10BaHue 3THX Gopmy.J;
MeTo @yphe N1 yPaBHEHUS
K0J1e0aHUii CTPYHBI, 001Iast
cxema Metoaa Dypee.
YpasHenus Jlamiaca u
Ilyaccona; popmyanl I'puna;
(pynaameHnTanbHOe pelieHue
oneparopa Jlamnaca;
MOTEeHI[HAJbI; CBOMCTBA
rapMoOHMYecKHX (PyHKUMIi;
€/IMHCTBEHHOCTh peleHui
OCHOBHBIX KpaeBbIX 32124 JJIsl
ypaBHeHus Jlanaca; GpyHKuus
I'puna 3apaun dupnxie;
pemienue 3aaauu Jupuxie s
ypaBHeHnus Jlamiaca B mape;
¢IMHCTBEHHOCTD pelieHHs
BHelIHel 3agaun Jupuxie;
0000111eHHbIE pelIeHUs] KpaeBbIX
3a/a4.

24

60

3.1

BonHoBOE ypaBHEHHE.
DHepreTHiecKrue HepaBeHCTBA.

3.2

EnuHCTBEHHOCTH peIIeHUs 3a1a4n
Ko u cMmemanHo#i 3a1a4u.
BrBon popmyn Kupxroda u
ITyaccona, uccienoBanue 3TUx
dbopmyn

3.3

Meton @ypbe U1l ypaBHEHUS
KoJjieOaHui CTPYyHBI, 00IIast cxema
Merona Oypwe. YpaBHEHUS
Jlannaca u Ilyaccona. @opmyJisl
['puna.

3.4

dyHIaMeHTaNbHOE peleHne
oneparopa Jlamaca. [ToreHunansl.
CBolicTBa rapMOHHYECKHUX
(GyHKIHH.

35

EnuHCcTBEHHOCTH perieHni
OCHOBHBIX KpaeBbIX 3aJau JJIs
ypaBHeHus Jlannaca. @yHkuus
I'puna 3agaun Jupuxie. Pemenue
3anauu {upuxine 1y ypaBHEHUs
Jlannaca B mape.

3.6

ENMHCTBEHHOCTD pellieHHs
BHeIIHeH 3agaun Jupuxiie.
OO06001ICHHBIE PEeTIeHNS KPAeBhIX
3a1ad.

Pa3nen 4. YpaBHeHue
TEMJIONPOBOTHOCTH ; IIPHHIHIT
MaKCHMYMa B OTPaHHYEeHHOMH
00/1aCTH U €JUHCTBEHHOCThH
pemenusi 3agauyu Komu;
MOCTPOEHNS PelieHne 3a1a9n
Komu st ypaBHeHuUst
TEeMJIONPOBOTHOCTH.

10

41

YpaBHenue
TeronpoBogHocTu. I [punun
MaKCHUMyMa B OrpaHUYCHHON




o0acTu ¥ €ITMHCTBEHHOCTD
pemenus 3anadu Komm.
[locTpoenus pemienue 3anauu
Kommu nist ypaBHeHUS
TEIUIONPOBOAHOCTH .

Paszpen 5. [onsiTHe KOPPEKTHOIH 2 |2 8
KpaeBoii 3a1a4H; IPUMepHbI
KOPPEKTHBIX H HEKOPPEKTHBIX
KpaeBbIX 3a/124.

5.1 |TlonsTue koppekTHOI KpaeBoit 2 |2
3agauu. [IpuMeps! KOPPEKTHBIX U
HEKOPPEKTHBIX KPAeBBIX 3a]ad.
OObmas TpyI0eMKOCTh, B 4acax 6 180 36| 36 | - - 108| - [IpomesxyTouHas aTTecTalus
dopma
3ager

3ayeT ¢ OLEHKOH

JK3aMeH

4.2. Conep:xxaHue TMCUMILTUHBI (MO1YJIs1)
Pa3znen 1. BeiBox ypaBHEHHMIA KOJIeOaHU CTPYHBI, TEIIONPOBOIHOCTH, Jlaraca; mocTaHOBKA KpaeBbIX
3a/1a4, uxX (pU3nYecKasi HHTePIPETaIus.

Temal.l. BoiBox ypaBHeHHUIi KoneOaHUM CTPYHBI, TEIIONPOBOAHOCTH, Jlamnaca. [ToctaHoBKa kpaeBbIxX
3a/1a4, ux pundeckas HHTepIpeTalus.

Pa3nen 2. Teopema Komu-KoBaneBckoil; oHATHE XapaKTEPUCTUUECKOTO HAIIPABIICHUS,
XapaKTEPUCTHKH; IPUBEICHIE K KAHOHUYECKOMY BUAY M KJIacCH(pUKALWsI JINHEHHBIX yPaBHEHUH C
YaCTHBIMU NPOU3BOJAHBIMU BTOPOTO MOPSIIKA.

Tema 2.1. TlpuBenenue Kk KaHOHUYECKOMY BUY U KJIaCCU(UKALUS JTUHEWHBIX YPaBHEHUI C YaCTHBIMU
IIPOU3BOAHBIMU BTOpOTO nopska. Teopema Komm-Kosanesckoii.

Tema 2.2. IloHATHE XapaKTEPUCTUUECKOTO HAIPABIEHUS, XapAKTEPUCTHKH.

Pa3nesn 3. BonmHOBOE ypaBHEHUE; DHEPreTUUECKNE HEPABEHCTBA; €IMHCTBEHHOCTD PELICHUS 3a1a4H
Ko u cmemanHo# 3anaun; BeiBoa popmyn Kupxroda u I[lyaccona, uccnenoanue 3tux Gopmyi;
metoa Pypbe i ypaBHEHUs KosleOaHui CcTpyHBbI, 001mas cxema Metoga @ypre. YpaBuenus Jlamnaca
u [lyaccona; popmynsl ['puna; pyHnamenTanbHoe pemieHue oneparopa Jlaminaca; moTeHIHaNb;
CBOMWCTBA FrapMOHMYECKUX (DYHKIMN; €IMHCTBEHHOCTh PEIIEHNH OCHOBHBIX KPAEBbIX 3a1a4 JUIs
ypaBHenus Jlannaca; pyukuus ['puna 3agaun Jupuxie; pemenue 3anaun Jupuxie ans ypaBHEHUS
Jlannaca B mape; e AMHCTBEHHOCTDb PelleHHs BHEIIHeH 3a1aun J{upuxiie; 0000IIeHHbIe peLIeHus
KpaeBbIX 3aj1au.

Tema 3.1. BoniHOBO€E ypaBHEHHE. DHEPrEeTUUECKUE HEPABEHCTBA.

Tewma 3.2. EnuaCcTBEHHOCTH pemenus 3aaaun Komm u cmemannoi 3agaun. Beisog dopmyn Kupxroda
u Ilyaccona, uccrnenoanue 3tux Gpopmyn

Tema 3.3. Metog @ypbe Uit ypaBHEHUs KojeOaHU CTpyHbI, 001as cxema Meronia Oypoe.
VYpaBuenus Jlamnaca u Ilyaccona. @opmynsl ['prHa.

Tema 3.4. ®ynnamenTanpHoe perienue oneparopa Jlamnaca. Ilorenunansl. CBoNCTBa FApMOHUYECKUX
GyHKIHIH.




Tema 3.5. EAMHCTBEHHOCTD PEIIEHUI OCHOBHBIX KpaeBbIX 3a4au A ypaBHeHus Jlannaca. @yHkius
I'puna 3amaun Jupuxie. Pemenne 3anaun [{upuxie niug ypaBHeHusd Jlamnaca B mape.

Tema 3.6. EnuncTBeHHOCTD penienus BHeIHeH 3anaun upuxie. O6001meHHbIe pelIeHUs KPaeBbIX
3aja4.

Paznen 4. YpaBHeHHE TEIUIONPOBOIHOCTH; IPHHLIMI MAKCUMyMa B OTPaHUYEHHON 00JIaCTH U
€IUHCTBEHHOCTH pelleHus 3a1aun Komm; nmocrpoenus pemenue 3anayu Komm 1 ypaBHeHUS
TEIUIOIPOBOAHOCTH.

Tema 4.1. YpaBHenue TemnonpoBoaHOCTH. [IpuHITMIT MakCUMyMa B OTpaHUYCHHOM 00JIaCTH U
€AMHCTBEHHOCTH pernenus 3aaaun Komu. [loctpoenus pemenue 3agaun Koy aiis ypaBHeHus
TEIUIONPOBOAHOCTH .

Pa3nes 5. [TonsiTHE KOPPEKTHOM KpaeBoil 3a1a4M; MpUMEpbl KOPPEKTHBIX M HEKOPPEKTHBIX KPaeBbIX
3amad.

Tema 5.1. Ilonatue koppekTHOH KpaeBo# 3afauu. [IpuMepsl KOPPEKTHBIX U HEKOPPEKTHBIX KPAeBbIX
3a1a4.

Tembl 1a00opaTopHbIx padoT (JIaGopaTopHbIil NpakTHKYM)
He mpenycmotpens! yueoubiM mianom OOIT

IIpumepHasi TeMaTHKAa KypPCOBBIX padoT

He npenycmotpens! yueOubm mnanom OOIT



5.00pa3oBaTe/ibHbIE TEXHOJIOTUH

AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBHYMBI, 3a4€ThI M dK3aMEHBI. B TeueHne ceMeCTpOB CTYACHTHI PEIIAIOT 3a1a4H, YKa3aHHbIE
IIPENOAABATEIEM.

6. YueOHO-MeTOAUUYECKOE ODeclevyeHne CaMOCTOATEIbHOI padoThl cTyaeHTOB. OleHOYHbIe
cpeacTBAa JJIsl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH, IPOMEKYTOYHOH aTTecTallMd MO HMTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilian camocTosATEILHOMH PadOTHI CTY/ICHTOB

Ne n/m HaumenoBanue pasgesa (Tembl) | Bua camocrositesqibHO#M Tpynoemkocts (B
padoThI aKaJeMH4YecKHX
yacax)

Paznen1 | BoiBoa ypaBHeHMI KoJ1e0aHMid
CTPYHBI, TEIIONPOBOIHOCTH,
Jlanaca; mocTaHoOBKa KpaeBbIX
3aaa4, ux pusnyeckas
HHTEpNpeTanus.

1.1 BriBoJ ypaBHEHUI KoeGaHUi AynutopHasi padora 10
CTPYHBI, TEIIONPOBOIHOCTH,
Jlamnaca. [locranoBKka KpaeBbIX
3aja4, uX QpU3nuecKas
MHTEPIPETAIIHS.

Paznen 2 | Teopema Komm-KoBaneBckoii;
NMOHATHE XaPAKTEPUCTHYECKOT0
HanpaBJIeHUs],
XapPaKTePUCTUKHU; MPUBEeHUE
K KAHOHMYeCKOMY BUAY U
KJIaccH(PUKALMSA JUHEHHBIX
YPaBHEHHH ¢ YACTHBIMH
NPOM3BOAHBIMU BTOPOT0
NnopsiAKa.

2.1 [IpuBeneHne kK KAHOHUIECKOMY Teoperuyeckuii Tect 10
BUJY U KIIaCCU(pUKAIIUS
JIMHEWHBIX YPaBHEHUH C
YaCTHBIMH MPOU3BOJIHBIMU
BTOpOro nopsaka. Teopema
Komu-KoaneBckoii.

2.2 [TonsiTHE XapaKTEPUCTHUYECKOTO AynuTopHasi padora 10
HaIpaBJICHHUA, XapaKTCPUCTHUKHU.

Paznen 3 | BoaiHoBoOe ypaBHeHue;
JHEePreTu4ecKue HEPABEHCTBA;
€INHCTBEHHOCTDH PelleHUsI
3agauu Komm u cMemanHoi
3a]a44; BbIBOA (hOpMYJI




Kupxroga un Ilyaccona,
uccjaenoBanue 3Tux Gopmy.i;
Merox Pypbe 115 yPABHEHUS
KOJIe0aHMi CTPYHBI, 001Iast
cxema metona dypoe.
YpaBHenus Jlamiiaca u
IIyaccona; ¢popmy.nl I'puna;
(pyHramenTanbHoe pelieHne
onepartopa Jlannaca;
NMOTEHIUAJIBbI; CBOICTBA
rapMoHu4YecKkux pyHKIuii;
€/IHHCTBEHHOCTH pelleHu i
OCHOBHBIX KpaeBbIX 32/1a4 1JI
ypaBHeHusn Jlamnaca; GpyHkuus
I'puna 3agauu {upuxie;
pewieHue 3agaum Jupuxiie st
ypaBHeHnus Jlamiaca B mape;
€IMHCTBEHHOCTh peleHus!
BHelIHel 3a1aum Jlupuxiie;
00001IeHHbIE peleHust
KpaeBbIX 3a/1a4.

3.1

BosiHOBOE ypaBHEHUE.
DHepreTuvecKre HepaBeHCTRA.

AyautopHasi padora

10

3.2

EnnHCTBEHHOCTH pelIeHHs
3ajaun Komu u cMenmagHoi
3anaun. Berson hopmyn
Kupxroda u Ilyaccona,
ucclenoBaHue 3TuX Gopmyn

AyautopHasi padora

10

3.3

Meton @ypbe 11 ypaBHEHUS
KoJIeOaHUM CTPYHBI, 00IIIast cxema
Merona Oypwe. YpaBHeHUs
Jlanunaca u [lyaccona. @opmyiibt
I'puna.

AyautopHasi padora

10

3.4

dyH/1TaMEHTAIIbHOE PEIlICHNE
oneparopa Jlamnaca.
ITorenmuansl. CBoKCTBA
rapMOHUYECKHUX (YHKIUI.

AynurTopHasi padora

10

3.5

EnuHCTBEHHOCTH pellIeHH
OCHOBHBIX KpPaeBbIX 3a7a4 JJIs
ypaBHeHus Jlamtaca. ®yHkuus
I'puna 3agaun qupuxie. Pemenue
3agauu Jupuxiie 1is ypaBHEHUS
Jlaraca B mape.

AyautopHasi padora

10

3.6

EauHCTBEHHOCTDH pelieHus
BHeNIHEH 3aaaun Jupuxiie.
O06001IeHHBIE pelIeHUsT KPaeBhIX

KonTpoasHas pabora

10




3ajad.

Pasnen4 | YpaBHeHue
TEeNJIONPOBOAHOCTH ; MPUHIIUAI
MAaKCMMYMa B OTPaHUYEeHHOI
00J1aCTH M €JUHCTBEHHOCTh
pemenns 3aaa4yu Komm;
NMOCTPOEHUS PellleHue 3a1a4u
Komm 1151 ypaBHeHus1
TeNJONPOBOAHOCTH.

4.1 VYpaBHeHue AyautopHasi padora 10
teruionpoBogHocTu. I [puniun
MakCcUMyMa B OIpaHUYeHHON
00J1acTH ¥ €IMHCTBEHHOCTH
peenus 3amaun Koy,
[TocTtpoeHus peuieHue 3agadn
Komm i ypaBHeHus
TEIJIONPOBOJHOCTH .

Pazgen S | IlonsiTHe KOPPEKTHOM KpaeBoii
3a/1a4M; NPpUMepPbl KOPPEKTHBIX
U HEKOPPEKTHBIX KpPaeBbIX
3ajad.

5.1 [TonsiTHE KOPPEKTHOM KpaeBOi AyautopHasi padora 8
3amaun. [Ipumeps! KOPPEKTHBIX U
HEKOPPEKTHBIX KPaeBbIX 3ajau.

OuneHovHble cpeacrea Jsd TEKYHIET0 KOHTPOJISA YCIIEBAEMOCTH H HpOMe)KyTO'{HOﬁ
aTTeCTallun

Kpurepuu onieHkn npomMesKyTouHoi arrectanum B opme 3auera

Onenka | XapakTepucTHKa TpeOOBaHUM K pe3yibTaTaM aTTecTalluy B (popme 3auera

«3a4TeHo» Teopernueckoe conepxkaHue Kypca OCBOEHO MOJHOCThIO 0€3 MPpoOeIoB Win B
1L[eJI0M, WJIN OOJIbIlel 4acThio, HEOOXOIMMBbIE MMPAKTUUYECKHE HaBBIKU PaOOTHI C
OCBOEHHBIM MaTepuaaoM c(hHOpPMUPOBAHBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIM OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJIaHUH BBIIIOJIHEHBI, OT/IEIbHBIE U3 BBINIOJHEHHBIX 3a1aHUH COJIEpKaT
OLIHOKH.

«He 3aureno» | Teopernyeckoe copeprkaHue Kypca OCBOEHO YaCTHUHO, HEOOXOIUMbIE HABBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/IENIbHBIE U3 HUX,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX pabodel yueOHOM mporpaMmoit 3a1aHuil He
BBINOJIHEHO MO0 BBIMOJIHEHO C TPyObIMU OITMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OIICHEHO YHMCIIOM 0aylIoB, OJIM3KUM K MUHHMYMY.




KpuTtepun onieHKn NpoMes;KyTOYHOM aTTecTaluy B oopmMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHHI K pe3ysibTaTaM aTTecTaluu B popme
JK3aMeHa
«OTANYHO» Teopernueckoe coaep:kaHue Kypca OCBOEHO TOJHOCThIO 0e3

mpoOesoB, CHUCTEMHO W TJIYOOKO, HEOOXOJMMbIC MPAKTHUYCCKHE HABBIKH
pabOThI C OCBOCHHBIM MaTepuanioM cHOPMHUPOBAHBI, BCE MPEIyCMOTPCHHBIC
paboueii yaeOHOM MporpaMMoil yueOHbIe 3a/IaHUs BBIIOJIHEHBI O€3yIPEYHO,
KAa4eCTBO HX BBINOJHEHHUS OICHECHO YHCIOM 0OajuioB, OJIUM3KHM K
MaKCHUMYMY.

«Xopomio» Teopernueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 mpoOesos,
HEOOXO/JMMBIE TIPAKTUYECKUE HABBIKA PabOTHI C OCBOCHHBIM MaTEepHAaOM B
OCHOBHOM  C(hOpMHUPOBaHHI, IpeAyCMOTpEeHHBbIE paboueil  yueOHOM
porpamMmoii yueOHbIE 3aJaHUs BBITIOJHEHBI C OT/ICIIEHBIMH HETOUHOCTSIMH,
Ka4eCTBO BBINOJIHEHHs OOJBUIMHCTBA 33aHUl OLIEHEHO YHCIOM OalioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBJIETBOPUT Teopernueckoe copep)kaHue Kypca OCBOCHO OOJIblLIEH 4acTbio, HO
€JILHO» npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEOoOXOAMMBbIe
MIPaKTUYECKHE HaBBIKM PAOOTHI C OCBOCHHBIM MaTEpUalIOM B OCHOBHOM
chopMUpOBaHbl, OOJBIIMHCTBO MPEIYCMOTPEHHbIX pabodeil yueOHOM
MIPOrpaMMoOil y4eOHBIX 3a/laHUi BBIIIOJHEHBI, OTJEJIbHBIE U3 BHIIOJHEHHBIX
3aJJaHU coJiepKaT OLIHMOKH.

«Heynosnersop Teopernueckoe  coiepkaHMe  Kypca  OCBOEHO  YacTUYHO,
HUTEIIBHO» He0oOXO/IMMbIE HaBBIKM pabOThl HE cOpMHpPOBaHBl WM CHOPMUPOBAHBI
OT/eNbHbIE U3 HUX, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboueit ydeOHOMN
nporpaMMoil y4eOHBIX 3a/laHUil He BBINOJHEHO JHOO BBIIOJIHEHO C
rpyObIMU OIIMOKaMM, KaYe€CTBO MX BBIIOJHEHUS OLIEHEHO YHCIIOM 0asuIoB,
OJU3KUM K MUHUMYMY.

6.2. MeTonuyeckne yKa3aHusi 0 OPraHU3alul CAMOCTOSTEIbHO padoThI CTY1€eHTOB

CamocrosTenbHas paboTa sIBISETCS OJHUM U3 BUJOB YYEOHOU NEATETBHOCTH O0y4aroIuxcs,
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH W OPTaHM30BaHHOCTH, TBOPUYECKOTO
M0JX0/1a K PeLIeHUI0 po0ieM yuyeOHOro u Mpo(ecCHOHANTBHOTO YPOBHS.

AyauTopHas caMoCTOsATeNbHas paboTa 1Mo y4eOHOW NUCIMIUIMHE OCYIIECTBISIETCS Ha yU4eOHBIX
3aHATHUAX MOJ] HEMTOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIABATENs U MO €ro 3a/1aHuIo.

BueayautopHas camoctosiTenbHasi paboTa BBIMOMHIETCS 10 3aJaHHIO MpenoiaBatens 0e3 ero
HETOCPEACTBEHHOIO yYacTHsl.

Bunapl 3aganuii 11 BHEAyIUTOPHOW CaMOCTOSTEIBLHOM pabOTHI, WX XapakTep, YYUTHIBATH
cnenn(uKy u3yqaeMoi yueOHOM TUCIUIUIMHBI, MHIANBUAYaIbHBIE 0COOEHHOCTH 00Y4aloIIerocs.

KonTponb camocTosATenbHONM paboThl U OILEHKA €€ Pe3yIbTaTOB OpPraHU3YeTCs KaK €IUHCTBO

IByX (opm:



1.caMOKOHTPOJIb U CAaMOOIIEHKA 00y4aronierocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPENO01aBaATENS.

Opranuszanusi 1 pyKoBOJACTBO ayIMTOPHOH CaAMOCTOSAATEILHOM padoThI

AynuTopHas caMOCTOsATEeNbHas padoTa MO MUCHMIUIMHE BBIMOJHSACTCS HAa Y4EOHBIX 3aHATHIX
II0/1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJABATENS U IO €r0 3aJaHUI0.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOTHI CAMOCTOSTENLHON PaOOTHI SBISAIOTCS:

- BBINIOJIHEHHE Ja0OpaTOPHBIX U MPAKTUUYECKHX pabOT OCYIIECTBISETCS Ha JIaOOpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHM C rpadukoM yueOHOro mporecca. ns obecneueHus
CaMOCTOSITENIbHOM  paldoThl MpemnojaBaTeNs MU pa3pabaThIBAlOTCS METOAWYECKUE YKa3aHUs 110
BBINOJIHEHUIO TAOOPAaTOPHOH /MPAaKTUIECKOH paboTHI.

PaGora ¢ nuteparypoil, APyruMu UCTOUHUKAMHU HUH(POPMAIMH, B T.4. SJIEKTPOHHBIMHU, MOXKET
pEaTM30BEIBATECS HA CEMUHAPCKUX M MPAKTUYCCKUX 3aHATUSAX. JlaHHBIE MCTOYHUKH WH(MOpMAIUU
MOTYT OBITh INpEACTaBIEHbl Ha OYMa)XHOM H/WIIM DJIEKTPOHHOM HOCHUTENSX, B TOM 4YHCIIE, B CETH
NurtepHer.

[TpenogaBarens GpopmyaupyeT 11efib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMAIUU, ONpeeisieT
BpeMsl Ha IPOpPabOTKy TOKyMEHTa U (POPMY OTUETHOCTH.

Camo u B3aMMOINPOBEPKA BHIIIOJIHEHHBIX 33JaHUI Yallle BCEro MCIOJIb3YETCSl HA CEMHUHAPCKOM,
NPaKTUYECKOM U APYrHX BHAaX 3aHATHH. [IpoOieMHas /cuTyannoHHas 3a/1a4a JOJDKHA UMETh YETKYIO
(bopMyITUPOBKY, K HEl JTOJKHBI OBITH TOCTABIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANUTH
u o0OocHOBaTh. KpuTepuu OLEHKM NpPaBWIBHOCTH pEIICHUS NPOOJIEMHON/CUTYallMOHHONW 3a/1a4u
JOJIKHBI OBITH NU3BECTHBI BCEM 00 yUaOIUMCSI.

Opranu3anus 1 pyKoBOJCTBO BHeayIMTOPHOI padoThl

Bueayautopnas camocTosTenbHas paboTa BBIOIHSAETCS MO 3a/IaHUIO MpernojaBaTelis, HO 0e3
€ro HeMoCPeICTBEHHOI'0 y4acTusl.

[Ipy mnpenbsBICHUHM BHIOB 3aJaHUN HA BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHAYETCSl HCIONIb30BaTh AU(PGEpPeHLIMPOBAHHBIN IMOAXOA K YPOBHIO MOATOTOBIEHHOCTU
oOyuaromierocsi. Ilepen BbIOSHEHMEM BHEAYyJUTOPHOM CaMOCTOSTENbHON paboThl NpenojaBaTeib
MPOBOAMUT KOHCYJIBTALlMIO C ONpPEJEICHUEM LIeIU 3aJaHusi, €ro COJAep>KaHus, CPOKOB BBIIIOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboOThl, OCHOBHBIX TpeOOBaHUI K pe3yinpTaTaMm palbOThI, KPUTEPHUEB
OLICHKH, (OpM KOHTpOJSL M NEepeuHs JuTepaTypbl. B mpoliecce KOHCYyNbTallMM MPENoiaBaTeib
MpeIyNnpexIaeT O BOZMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUAIOIINXCS MPU BBIMOJIHEHUN 33JaHUsI.

Hdnst  Merogudeckoro oOecredeHuss W PYKOBOJCTBA CaMOCTOSITENBHOM  paboToil B
00pa30BaTEIbHOM YUPEXKACHUHU pa3pabaThIBalOTCs ydeOHbIe MOCOOUs, METOANYECKHE PEKOMEHIalluu
[0 CaMOCTOSITEIbHOM MOATOTOBKE K Pa3IMYHbIM BHUJAM 3aHATUN C YYETOM CHEIHAIbHOCTH y4eOHOM
JTUCITUIINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, 00beMa U COJEpKaHHUS CaMOCTOSATEIbHOU
paboTsl, GOpM KOHTPOJIS H T.II.

CamocTtosTenpHas padoTa MOXKET OCYIIECTBISATHCS MHIUBUIYaTbHO WM TPYMIIaMH CTYACHTOB
B 3aBHUCHUMOCTH OT LI€JH, O0beMa, KOHKPETHOW TEeMaTHUKHU CaMOCTOSTENbHONW padoThl, YpPOBHS
CJIO’)KHOCTH, YPOBHSI IOATOTOBJIEHHOCTH 00YUYaIOIIUXCSL.

Bunamu 3aganuii 1711 BHEAYTUTOPHON CaMOCTOSITEIbHON PabOTH MOTYT OBITh:

- JUIs OBJAJICHWsT 3HAHUSMHU: YTCHHUS TEKCTa; COCTaBJICHMs IJIaHAa TEKCTa; Trpaduyueckoe
n300paxKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAaHME TEKCTa; BBIMMCKM M3 TeKcTa; padoTa co
CIOBapsIMH ¥ CIPaBOYHHUKAM; y4eOHO-HCCIeOBaTeNbCcKass padoTa; HWCIONB30BAHUE ayauo U
BHJICO3AINCEHN, KOMITBIOTEPHOU TEXHUKU U IHTEPHET pecypcoB U JIp.;

- I7IS1 3aKpeTJICHHs M CUCTeMaTU3alliy 3HaHMI: padoTa ¢ KOHCIIEKTOM JICKIIUH; TIOBTOpHas paboTa
HaJ y4yeOHBIM MaTepuaioM; COCTaBJIEHHE IUIaHA, TE3UCOB OTBETA; COCTaBJIeHWE Tabuull, pedycos,
KpPOCCBOP/IOB, TJlOccapusl JJIsi CHUCTeMaTH3aluu y4eOHOro Mmarepuala; HW3yueHHe clioBapeid,
CIIPaBOYHHUKOB; OTBETHl Ha KOHTPOJIHBIE BOIIPOCHI; aHAJUTHUECKas 00paboTKa TEKCTa; MOATrOTOBKa
COOOIIeHNH K BBICTYIUICHHIO HAa CEMUHApe, KOH(pEPEHINH; OArOTOBKA

pedepaToB, TOKIAI0B; COCTaBICHUE Onorpaduii, 3aJaHU B TECTOBOM opMe U Ip.

- ansa GOpPMUPOBAHUS YMEHUU: peUIeHWe 3a7ad M YOpaXHEHWH 1o oOpasily; pelieHue
BAPUATUBHBIX 33]1a4 U YIIPAKHEHUI; COCTABICHUE CXEM; PEIICHUE CUTYallMOHHBIX ITPOU3BOCTBEHHBIX
3a/1a; MOJIOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOSKTUPOBAHUE U MOACIUPOBAHUE PA3HBIX BUIOB U



KOMIIOHEHTOB ITPO(ECCHOHAIBHON JEeSATEIbHOCTH, MOATOTOBKA MPE3EHTAlMM, TBOPYECKUX MPOEKTOB;
MOJTOTOBKA KYPCOBBIX M BBITYCKHBIX pa0OT; OMBITHO-IKCIIEpUMEHTAIbHAA paboTa; MPOSKTUPOBAHNE U
MOJIEIMPOBAHKE PA3HBIX BUIOB U KOMIIOHEHTOB IIPO(ECCUOHAIBHON AEATEIILHOCTH U JP.

Jns  olecriedyeHuss  BHEAYAMTOPHOM  CAMOCTOATENBHOM  pabOThl MO  JUCIMILIMHE
npernojiaBareneM paszpaldaTbiBaeTcs IEpEeYeHb 3aJaHuil ISl CaMOCTOSITEIbHOM pPabOThl, KOTOPBIi
Heo0xoauM 11711 3(h(hEKTUBHOTO yIpaBIEHHS JaHHBIM BHIOM y4EOHOU eI TeIbHOCTH 00YyJaroINXCsl.

IIpenoraBaTens OCYLIECTBIIAET YIPABICHUE CAMOCTOATEIBHOM paboTOM, peryiupyer ee 00bem
Ha OJIHO yuyeOHOE 3aHSATHE U OCYLIECTBISET KOHTPOJb BHIIIOJIHEHUS! BCEMHU CTyIEHTaMu Trpynmbl. J{is
yroOcTBa IpernojaBaTellb MOXET BECTH BEJIOMOCTb Yy4yeTa BBIOJHEHMs MUHUMyMa 3aJaHHi,
HE0OXOIUMBI [yl JOIYCKa K UTOTOBOW aTTECTAllUU 110 JUCLIUIIMHE.

B mnpouecce camocTosATeNbHOW pabOTBHl CTYNEHT NPUOOpPETaeT HABBIKM CaMOOPIaHU3aLUU,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCA AKTUBHBIM CAMOCTOSTEIBHBIM CyOBEKTOM y4eOHOM
JESATEIIBHOCTH.

CTyaeHT caMOCTOSITENIHO OMPEACIsieT PeXKUM CBOCH BHEAYAUTOPHOW pabOTHI U Mepy Tpy[a,
3aTpauyrBAa€MOr0 Ha OBJAJCHUE 3HAHUSAMU M YMEHUSAMHU IO KaXKIAOW AMCLMIIIMHE, BBIIOJIHAET
BHEAYAUTOPHYIO pabOTy MO WHIAMBHIYaTbHOMY TUIaHY, B 3aBHCHUMOCTH OT COOCTBEHHOH IOATOTOBKH,
Oro/KeTa BpeMEHH U JAPYTuX yCIOBUH.

EXXenHEeBHO CTYIEHT IOJDKEH YACISTh BBIIIOJHEHUID BHEAYJUTOPHONW CaMOCTOSITEIbHOU
paboThI B CPEJHEM HE MEHEE 3 4acoB.

[Ipy BBINONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENIbHON pPadOThl CTYJAEHT HMMEET IpaBo
oOpamarbesi K MPErnoAaBaTeNio 3a KOHCYJIbTAllMEH ¢ 1eJbI0 YTOUHEHUs 3a/aHusi, (JOpMbl KOHTPOJIS
BBIIIOJIHEHHOT'O 3a/1aHMS.

6.3. Marepuanbl JJs1 NPOBEJCHUS TEKYyIIero H IPOMEKYTOYHOr0 KOHTPOJS 3HAHUH
CTYAE€HTOB
BapuaHTbl KOHTPO/bHbIX pPaborT.
3agaHne 1.
OnpenenvTtb TUN YypaBHEHUA N MPUBECTU €ro K KAHOHMYEeCKOMY BUay
a)u,, +2u,, —3u, +2u, +7u, —3u=0
6) u, —2u,, +u, —3u,+2u, —5u=0

8) 2u,, +6u, +8u, +u, +5u, —2u =0

3agaHune 2.
Haitu obluee peweHne runepboanyeckoro ypaBHeHus

a)u, +4u,, —5u, =0
6) U, +2bu,, +(b* —a’)u, =0
3apaHue 3.

HainTun obLee peleHne napaboMyecKkoro ypaBHeHun

a)u, —2u, +u, —u, +u, =0

2 _
6) U, +2bu, +b°u, +au, —abu, =0



3apaHue 4.

HaiTun oblee pelieHne snANNTUYECKOTO YpaBHEHUS

a)u,, +4u,, +5u,, =0

6) U, +2bu,, +(b* +a’)u, =0

3apaHune 5.

PewunTb Kpaesyto 3agavy Aupnxne ana ypasHeHuaA Slannaca B kpyre
Au=0, 0<r<1

ul|_ =sin‘op.

3agaHue 6.

Pewntb Kpaesyto 3agavy Aupuxae gna ypasHeHua Jlannaca B umanHape
Au=0, 0<r<]1,0<z<l1

u |Z:0 =1-r?,0<r<1

u|_,=0,0<r<1

u |r:1 =0,0<z<1

3apaHne 7.

PewnTb Kpaesyto 3agavy Aunpuxne ana ypasHeHua Jlannaca B wape
Au=0, 0<r<l1

u|_ =3cos* .

3apaHue 8.

PewwnTb Kpaesyto 3asady Aupuxie ana ypaBHeHus FenbmronbLa B Kpyre
Au+4u=0, 0<r<l

u|_ =sin‘e

3apaHune 9.

PelwnTb Kpaesyto 3agavy Aupuxnae ans ypasHeHusa enbmMrosblLa B lwape

AuU+2u=0,0<r<«1

u | =3cos’ 9
r=1



3apanue 10.

CtpyHa aamnnoin | =100, 3akpennerHas Ha koHuax X =0 u X =1, B HaYanbHbIi MOMEHT OTTAHYTa B TOUKe
X =50cm Ha pacctoanme h =2 cm, a 3atem onyuweHa 6e3 Tonuka. Onpeaennts Gopmy CTPyHbI Ana N1060ro
MOMeHTa Bpemeru 1.

3apaHue 11.
B HayasibHbIN MOMEHT CTPYHa, 3aKpenieHHasa Ha KoHuax X = Ounx=I , mena popmy cuHycounabl

. 7IX
u= Asin I—, npuyYem CKOpoCTM ToYeK ee Bblan paBHbl Hy/t0. HanTn popmy cTpyHbl B MOMEHT BpemeHu 1.
3apaHue 12.

u
B HauanbHbli momeHT t = 0 Toukam npamonuneitroii ctpyHbl 0 < X < | coobuena ckopoctb E =1. Haittu
dopmy cTpyHbl B MOMeHT BpemeHnu t, ecnm koHupl ee X =0 n X = | 3akpenneHsi.
Bonpocbl K 3auery:

1 Knaccnoukauyma ypaBHeHUN. OBLLME NOHATUSA.

JNInHenHble ogHOpPOAHbIe ypaBHeHMA 1-ro nopaakKa.

Tunbl ypaBHEHWI 2-10 NopAAKa.

MpeobpasoBaHue ypaBHeHUI 2-ro nopsaaka. MHBapMaHTHOCTb TMMNa YpaBHEHWUA.

MpuBeaeHWe ypaBHEHUA K KAHOHUYECKOMY BUAY.

MoHATMe obuero pelleHus.

OCHOBHble YpaBHEHWA MaTeMaTUYECKOM GUIUNKM.

YpaBHeHue KonebaHui CTpyHbI.

YpaBHeHue konebaHnn membpaHbl.

YpaBHeHWe Hepa3pbIBHOCTU MPU ABUMKEHUU XKUAKOCTU. YpasHeHue Jlannaca.

YpaBHeHue nepesayu Tenna.

MocTaHOBKa 3a4a4 maTeMaTuyeckoi pusnku. HavanbHble n Kpaesble YCA0BUA.

3aBMCMMOCTb peLleHUsa OT npeaenbHbIX ycnosuid. KoppeKTHaa noctaHoBKa 3afaun Kowwu. Mpumep

Apamapa.

14. ®opmyna anambepa. HeorpaHMYeHHanA CTPYHa.

15. CtpyHa c AByMA 3aKpenieHHbIMM KOHLL@MM U ero peleHne metogom danambepa.

16. MepBas KpaeBasn 3aga4a 41 rMnepboIMYECKMX YPaBHEHUN .

17. ConpsxeHHble guddepeHumanbHble onepaTopsl.

18. Metopa PumaHa.

19. ®PyHKUMA PUmaHa gnsa conpa)KeHHOro ypaBHEHUA.

20. YpaBHeHMWe pacnpocTpaHeHuna Tenna. PyHaameHTaNbHOE peLleHme.

21. YpaBHeHMe pacnpocTpaHeHna Tenna. Pewenune 3agaun Kowwn.

22. YpasHeHua Jlannaca u lNyaccoHa. PyHaameHTanbHoe peweHune. Popmyna lpuHa.

23. PelweHue 3aga4m npuxae gna wapa, NOCTaBAeHHOM anA ypasHeHuA MyaccoHa.

24. YpaBHeHue Jlannaca B UMAWHAPUYECKUX KoopAuHaTax. PeweHue 3apaun Oupuxne gna kKonbua C
NOCTOAHHbIMMW 3HAYEHUAMM UCKOMOW QYHKLMM HA BHYTPEHHEN N BHELLUHEN OKPYKHOCTAX.

25. PeweHue ypaBHeHWA KonebaHUI CTPYHbI METOAOM pasfenieHuns nepemeHHbix (metog Pypoe).

1ou
26. Meton ®ypbe. PasgeneHune nepemeHHsbIx. PelweHne ypasHeHua: AU = ——

aot’

CONOUAWNER
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13



I(onmpwzb oceoenun Ko.nmememmﬁ

Ne Bun xouTpons KonTponupyemsbie paszaesnbt Komnereniuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Pasnen 1- Pazpen 5 VYK-1, [1K-1

KOHTp.paboTa(rpoB
€pKa U OILICHKA)

2 Teopernueckuii Pasnen 2 VK-1, TIK-1

TECT

3 CaMocTOSTEIIBHOC Pasnen 1- Pazgen 5 VK-1, [IK-1
penieHue
MPaKTUYECKHUX
3aJaHUuN

(ayautopHast)

5 3a4éT ¢ OLICHKO! B Paspen 1 - Paspen 5 VK-1, IIK-1

6 cemecTpe

7. YueOHO-MeTOAMYECKOE W MAaTepHAJIbHO-TeXHHYeCcKoe ofecneyeHHe IHCHUIIHHBI
(MoayJist) YpaBHEeHMs ¢ YACTHBIMHU NPOU3BOHBIMH
IlepeueHb OCHOBHOW W JONOJHHUTENBbHON Y4eOHON JHUTEpaTypbl, HEOOXOIUMOW IJii OCBOCHHMS

JUCHUITIINHBI (MOI[yJ'IH) ypaBHeHI/IH C YaCTHBIMH ITPOU3BOJHBIMH.

K ocHoBHOI1 (00s3aTenbHOM) AUTEpaType OTHOCITCS YYEOHHKH, y4eOHBbIE TOCOOHs, y4dyeOHO-
MeTouYecKas JuTepaTypa U MOHOrpaduu, H3y4eHHEe KOTOPBIX SIBISETCS O0S3aTeIbHBIM IS
OBJIQJICHUS 3HAHUSMHU B TIOJTHOM O0BEME IO JUCIHUIUIMHE B COOTBETCTBUHU C AaHHON mporpammoit. K
OCHOBHOM, MpexkJie BCero, OTHOCUTCS JIUTeparypa, uMmeromas rpu¢ MuHuctepctBa oOpa3zoBaHUS U
Hayku Poccuiickoit ®enepanuu uan  Y4ueOHO-METOIUYECKOTO OOBEIUHEHHS, PEKOMEHIYIOIINX
W3/IaHWE K WCITOJIb30BAaHUIO B yueOHOM Tpoiiecce. B crimcke OCHOBHOW JTUTEPATYyphl YKAa3bIBAETCS HE
OoJsiee MATH WCTOYHMKOB, MMEIOIIMXCA B JIOCTATOYHOM KoJimdecTBe B (oHme OmOmmoreku. Ecim
JIOCTYITHA JJICKTPOHHAS BEPCHsS yYeOHWKOB, yYEOHBIX MOCOOWH W T.J., CIAEAYyeT yKaszaTh IJIs HUX
PEXHUM JOCTyTIA.

K nonomHuTensHOM OTHOCHTCA JUTEpaTypa, pEeKOMeHJayemas OakajlaBpaMm, MaructpaMm JUist
CaMOCTOSITENIbHOTO M3YYEHHs MPU BBIIOJHEHUH KYpCOBOro mpoekTa (paboTbl), yueOHOW Hay4dHO-
HCCIIEIOBATENbCKOM paboThl, MpU HamuMcaHUM pedepaToB, AN TMOATOTOBKM K CEMHUHapam,
NPAaKTUYECKUM 3aHATUSAM, JTAaOOpaTOPHBIM paboTaM M JAPYIMM YYEOHBIM 3aHSATHAM, a TaKXkKe JUIs
yIITYONeHHsI U PACIIMPEHUs 3HAaHUH 10 JAHHOM JUCLUIUINHE.



Bce HMCTOYHMKM B  OCHOBHOM M  JONOJIHUTEIBHOM JIMTEpaType JAKTCd C  IOJIHBIMU
O6ubnmuorpaguuecKuMHu ONMUCAHUSIMU B COOTBETCTBHHM C POCCHHMCKMM HIIM 3alaJHbIM CTaHIapTaMu
odopmIIeHHUS.

Jiis Mmaructpatypbl 00s13aTeIbHO HAJTMYUE JTUTEPATYPhl HA AaHTJIMHCKOM SI3bIKE.

7.1. YueOHas qureparypa:

OcHoBHas TUTepaTypa:

1.

2.

Muxaitnos B.I1. «/luddepennnanbapie ypaBHEHUS B YaCTHBIX
npousBoAHBIX». M., Hayka, 2008.
[etpoBckwmii N.I'. «Jlekunun 00 ypaBHEHUSX C YaCTHBIMH
npousBogHbIMU». M., M3naTenbctBo Mock. yH-Ta, 2008

3. Cob6oner C.JI. «YpaBHeHus: Mmaremarndeckoit pusukny». M,, Hayka, 2009.
4. TuxonoB A.H., Camapckuit A.A. «YpaBHEHHs] MaTEMaTHYECKOI
¢uzuxu». M., Hayka, 2007.

5. CmupaoB M.M. «3agauu no ypaBHEHUSIM MaTeMaTHYECKOU

¢busukm». M., Hayka, 2007.
6. b.M. bynak, A.A. Camapckuii, A.H. TuxonoB. «COopHUK 32124
o MatemMaTuieckoil ¢pusuke».M., Hayka, 2008.

JlonoaHUTeNbHAS IUTEpaTypa:
Bnagumupos B.C. «YpaBHenus marematudeckoi pusuku». M., Hayka, 2008.
bunanze A.B. «YpaBHeHust matematuueckoil pusuxu». M., Hayka, 2007.
Hecuc E.N. «Metoasl maremarnueckoit puzuku». M. , Hayka, 2008.
Bnanumupos B.C. «C6opHUK 3a71a4 IO ypaBHEHUSM
MaTematuueckoil pusuku». M., Hayka, 2008

oSS

7.2. UnTepHeT-pecypchbl
[TockonbKy B HacTosimiee BpeMs IpH padoTe ¢ MH(opManuei MHUPOKO UCTIOIb3YIOTCS PECYpPCHI

TeJIEKOMMYHHUKAMOHHON cetn «MHTepHeT» (nanee — cerb «VHTEepHET»), TO CcleayeT yKa3aTh
nepeyeHb CalTOB, HCIHOJB3YIOUIUXCS JUIS TOJYYEHHUsS JONOJIHUTEIbHBIX 3HAHUM MO H3ydyaeMoi
qucuuiuiHe. Takxke ciaelyeT ykas3aTh aapec caiTa, coaepkKalero y4eOHyr MHPOPMALHUIO MO Kypey
(pu ero HaMM4KK), IPUHIUIIBI pa3MEIIeHNs B HeM HH(GOpMaIUU U CTIOCOOBI pabOThI C CAUTOM.

No HaszBanue JJIeKTPOHHBII agpec Conep:xanue
1. Exponenta.ru Www.exponenta.ru Ha caiite pa3menieHs! 31eKTPOHHBIE YYEOHHUKH,

CIIpaBOYHUKH, CTATbU, IpUMEPAMU ITPUMCHCHUSA
MaTeMaTHYECKHX ITaKEeTOB B 00pa30BaTEIbHOM
IIpOLECCEe, AEMO-BEPCUH 1 O ITYJISIPHBIX
MAaTE€MAaTUYCCKUX MMAKETOB, 3JICKTPOHHBIC KHUTU 1
CBOOOHO PaCIPOCTPaHsIEMbIE IIPOTPAMMBI.

2. Math.ru www.math.ru MareMaTUYECKHAM CalT I MIKOJILHUKOB,
CTYZICHTOB, YUUTEJIEH U BCEX, KTO HHTEPECYETCS
MaTeMaTUKOM.
3. MartemaTuka www.mathematics.ru | YueGubIii MaTepuai o pasan4HbIM pasjeiam
MaTEMaTUKH.
4, MareMaTHKa IS www.xplusy. isnet.ru  |Comepkut 00JIBIIOE KOJIUYECTBO BUACONEKIIUIA 1Ist
CTYAEHTOB M Mpoyee. IIKOJILHUKOB, a0UTYPUEHTOB U CTYJCHTOB 110

MAaTEMAaTHKE U (1)I/I3I/IKC.



http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://www.xplusy/
http://isnet.ru/

5. Poccuiickoe o0pa- www.edu.ru ®DenepanbHbId 00pa3o0BaTEbHBINA TOPTAL:
30BaHHe. YUpEXIEHUs, TPOrpaMMBbl, CTaHAapThl, BY 351, TeCThI
ETD.

7.3. IlporpammHoOe obecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepunajbHO-TeXHH4YeCKOe o0ecrieyeHne

B opranuzanum yueOGHOro mporecca HEOOXOAMMBIMHU SBISIOTCS CPEACTBA, OOECHeYUBarOIINe
ayJMOBU3yalIbHOE BOCIpPHATHE y4eOHOro marepuana ( CHEHHATM3UPOBAHHOE JEMOHCTPALMOHHOE
obopyoBaHue):

1.locka u men (wim 6oJiee COBpEMEHHbBIE aHAIOTHH)

2. KOMITBIOTEpHBIE U MYJIbTUMEIUNHBIC TEXHOJIOTHH

3.MUKpPOOH W COOTBETCTBYIOIIME YCTAHOBKH (i1 pabOThl B OOJNBIIMX ayAUTOPHIX C
MHOT'OYHCIIEHHBIMH I'PYIIIIaMH CTYACHTOB)


http://www.edu.ru/

Pabouass mporpamma AWCHMIUIUHBI YPAaBHEHUA B YacTHbIX NPOU3BOAHbIX  COCTaBlicHA B
cootBercTBUU ¢ TpeboBanmsimu O®I'OC BO no nanpapnenuto noarotoBku 01.03.01 « Maremarukay,
YTBEP)KJICHHOTO TpuKa3oM MuHuctepcrBa oOpa3oBanusi M Hayku Poccuiickoit ®Denepanuu oT
10.01.2018r Ne8, c¢ yuerom pexomennauuii OIIOIl wHanpaBnenus 01.03.01 Maremaruka,
npodeccuonansHoro cragaapra 01.001 OOGpaszoBanue, yTBEpKIECHHOTO MPHKa30M MHHHCTEpCTBA
TpyJAa U coraibHou 3ammThl Poccuiickoit @enepanuu ot 18.10.20131 Ne544H.

[TporpamMmmy cocTaBuI:

Ct. npenogasatens kadeapsl «Maremarndeckuit ananus» O3goesa E.B.

IIporpamma omoOpeHa Ha 3aceqannu Kadeapsl «MaTeMaTHIeCKHi aHAIIN3)

[Tpotokon Ne9 ot «24» mas 2022r

HporpaMMa oL[06peHa yLIe6HO'MCTOI[I/I‘IeCKI/IM coBeToM DU3MKO-MaTEMaTHUECKOIO q)aKy.]'ILTCTa

npotokoa Ne 10 ot «22» wutons 2022 r.

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTOI[I/I‘{eCKOFO COBCTAa YHUBCPCUTECTA

npotokoa Ne 10 ot «29» wutons 2022 r.



CBeneHusi 00 YyTBep:KIeHMH TMPOrpaMMbl HA oO4YepeaHOH Y4YeOHbId Irox M perucrpanuu
H3MEHEeHU I

YyeOHblii Penrenue BHecennrsle u3MeHeHUS IMonmuce 3aB.

roJ kadenpsl kadenpoit
(Ne mporokosa, nara)







