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Maria.Pavlova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B aTOM Kypce 1M3y4atoTCsi OCHOBbI TEOPUMN PA3HOCTHBIX CXEM AJ1S1 HEMIMHENHbIX HECTaUMOHAPHbIX
3aga4y matematuyeckon sk, CTyoeHTbl yyaTcsl MPUMEHSITb ee Ons UCCe0BaHNS

YCTOMYMBOCTUN U CXOANMOCTU PA3HOCTHbBIX CXEM AN OCHOBHbIX KNACCOB HENMMHENHbIX ypaBHEHWN
mMareMaTn4yeckom PUsnKu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b1.B.1B.24 OucunnnnHbl (MOoynn)" OCHOBHOW
obpaszoBartenbHoit nporpammel 01.03.04 MNMprknagHas Mmatematka u OTHOCUTCS K OUCUMMNIMHAM Mo
Bblbopy. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

[aHHas gucumnnmHa YntaeTtcs Ha 4 kypce B 7 ceMecTpe ansi 6akanaepos, 0by4atowmxcs no
HanpasneHuto "lNpuknagHas matemaTtuka ".

3yyeHre ocHOBbIBAEeTCS Ha pesynbTarax U3ydyeHns oucumnivH "YpaBHeHns MaTteMaTnyeckom
domsukn", "OudbhepeHumnanbHble ypaBHeHus,"

MaTematnyeckuin aHanms," "®yHKUNOHaNbHbIM aHanus," "HYncneHHble MeToabl".

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdppoBka
LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL N
Ork-2 CnocobHOCTb MCMOMb30BaTb COBPEMEHHbIE MaTEMaTUYECKNE
(npodheccunoHanbHble METOLbl 1 COBPEMEHHbIE NPUKNALAHbIE MPOrpaMMHbIe CPEACTBA
KOMMETEHLMN) N OCBavBaTb COBPEMEHHbIE TEXHONMOMMN NPOrPaMMNPOBAHUS.
[(OTOBHOCTb MPUMEHSATL MATEMATMYECKNIA annapar onis
MK-10 PEWeHNs NOCTaBNEHHbIX 3a4a4, CMOCOOHOCTLIO NMPUMEHNTL
(NPOOECCHOHANbHBIE COOTBETCTBYIOLLYIO NPOLECCY MaTeMaTnyeckyto MoLesb 1
KOMMETEHLAN) NPOBEPUTb e afekBaTHOCTb, NPOBECTU aHann3 pesynbTaTtoB
MOOENUPOBAHMNS, MPUHATL PEWEeHNe HA OCHOBE MONYYEHHbIX
3HaHWN.
MK-11
(OTOBHOCTb MPUMEHSITb 3HAHMS N HABbIKM yNpaBneHns
(NpodpeccuoHanbHble V||c-|)ct())o agumeﬂp © 3Ha a ynpasne
KOMMeTeHuunn) P '
MK-12
(NPOOECCHOHANbHBIE CnocobHOCTb CaMOCTOATENBHO N3y4aTb HOBbIE pa3aensi
KOMMETEHLM) doyHLOAMEHTaNbHOM MaTeMaTukm.

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

Mo okoH4aHwuo KypcCa CTyaoeHTbl OOJIKHbl 3HaTb OCHOBHbIE METOAbl MOCTPOEHNA N NCCNnenoBaHNA
Pa3HOCTHbIX METOOO0B peLlleHns HEeNUHENHbIX HeCTauMOoHapHbIX 3ana-

mMareMaTn4yeckom PUsnKu.
2. NONXEeH yMeTb:

Mo okoH4aHuo KypcCa CTyOeHTbl OOJIXXHbI BNaneTb Te0OpeTn4eCKnMM Mmatepmnaaom rno |/|3yqaeM0|7|
AncunnnmHe n NnpakTm4eCknMMm HaeblkaMy NMOCTPOEHNA
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Pa3HOCTHbIX CXEM O/ HENMHENHbIX HECTaUMOHAPHbIX NPUKNaaHbIX 3anauq.
3. OONXEeH BnageTb:

Mo okoH4aHuo KypcCa CTyOeHTbl OOJI>XXKHbl AEMOHCTPUPOBATb CNoCcobHOCTb 1 FOTOBHOCTb NPUMEHATb
nony4yeHHble 3HaHNA 014 peweHns HEeNUHENHbIX

HecTauMoHapHbIX 3a4a4 NPUKNaaHoro xapakTtepa.

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb N FOTOBHOCTb:

Mo OKOHYaHWIO Kypca CTyAEHTbl OOMKHbl 3HAaTb OCHOBHbIE METOAbI MOCTPOEHNS U NCCNENOBAHNS
Pa3HOCTHbIX METOOB PELEHNS HENMHENHbIX HeCTaLUMOHAPHbIX 3a8ay

MaTeMaTuy4ecKor n3nKn; OMKHbI BNaAETb TEOPETUYECKMM MATEPMAIOM MO N3y4YaeMoN
OMCLUMNANHE; OOMKHbI AEMOHCTPUPOBATb CNOCOOHOCTb 1 FTOTOBHOCTb

NPUMEHSITb NOJNyYEHHbIE 3HAHWS ONS PeleHUst HeNMHERHbIX HeCTaUMOHaPHbIX 3a4a4 NPUKNaaHoro
xapakTepa.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€T B 7 CEMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B yacax)

MpakTnueckumelllaboparopHble
3aHATUA paborbl

Paspen
N AducunnnuHbl/
Monayns

Henens
cemecTtpa

Tekywime coopmbl

Cemecrp KOHTpONsA

Nekuun

Tema 1. Cxema
npeanKTop-KOPPEKTOP
Ong peweHns
OLHOMEPHOro
1. napabonunyeckoro 7 1 0 0 2
YpaBHEHUS C
HEeNMMHENHOCTbIO B
npasow 4acTu.

Tema 2. PeweHune
HeABHOW OBYXCNOMNHOM
[pa3HOCTHOWM CXeMbl ons
2. |HeNnuHenHoro 7 2 0 0 2
napabonnyeckoro
YpaBHEHNS C MOMOLLbIO
meTona HbloToHa.

TBopyeckoe
3afaHue
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 3. NITepaunoHHbIN
MeTo[ pelleHns
HeNnMHenHoro
napabonnyeckoro
3. ypaBHeHuUs C / 3 0 0 2
onyckaHuem
HEeNMHEeNHOCTN Ha
HUXHWIA CNOW.

Tema 4.
MpunbnyXeHHbIA MeTo
peLleHnsa HenMHenHoro
napabonnyeckoro MNucbMeHHoe
ypaBHeHus, nomauHee
co4yeTarowwmnin cxemy 3apjaHue
npeanKTopP-KOPPEKTop C
onyckaHnem
HEeNMHEeNHOCTN Ha
HUXHWUIA CNOW.

Tema 5. Pa3HOCTHbIE
MeTodbl peweHns
3aga4yn ons
HENMMHENHOro
napabonmnyeckoro
ypaBHEHUs C
5 MOHOTOHHbIM 7 5 0 0 2
onepaTopoM:
0606LeHHas
MOCTaHOBKA,
BCcrioMoraTenbHble
pes3ynbTarbl.

Tema 6. Pa3HOCTHbIE
MeTOoLbl peweHns
3agauyn ons
HENNHENHOro
napabonnyeckoro TBopyeckoe
6. [ypaBHeHus ¢ 7 6,7 0 0 4 3apaHve
MOHOTOHHbIM
onepaTopomM:
NOCTPOEHNE HEABHOMN
[Pa3HOCTHOW CXEMb,
anpuopHbIE OLEHKMN.
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 7. Pa3HOCTHbIE
METOLbl peweHns
3a0a4un ons
HENWHEWNHOro
napabonmnyeckoro

7. |ypaBHeHus C 7 8,9 0 0 4
MOHOTOHHbIM
onepaTtopoMm:
ncecnenosaHmne
CXOQNMOCTWN HESIBHOWN
[pa3HOCTHOW CXEMbI.

Tema 8. Pa3HOCTHblE
MeTOoObl peweHuns
3agayuv ons
HENNHENHOro
napabonnyeckoro
YpaBHEHUS C
MOHOTOHHbIM
onepaTopoM: siBHas
pa3HOCTHasi cxema,
anpuopHbIE OLIEHKM.

Tema 9. Pa3HOCTHbIE
MeTodbl peweHns
3ama4v ong
HENNHEWNHOro
napabonmnyeckoro

9. lypaBHeHus C 7 11 0 0 2
MOHOTOHHbIM
onepaTopoM:
nccnenosaHne
CXO0ONMOCTMN SIBHOW
[pa3HOCTHOW CXEMb.

Tema 10. PasHoCTHbIE
MeTOoObl peweHns
3apayn gns
HEeNnHemnHoro
napabonnyeckoro
10.|ypaBHeHus ¢ 7 12 0 0 2
MOHOTOHHbIM
oneparopomM:
perynsapusoBaHHas
pasHoCTHas cxema,
anpuopHbIE OLEHKMN.
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 11. PazHocTHble
MeToAbl peLeHns
3ama4v ong
HENMMHENHOro
napabonmnyeckoro
ypaBHEeHnSA C
11'M0H0T0HHb|M 7 13 0 0 2
onepaTopoM:
nccnenosaHne
CX0OUMOCTM
perynsapu3oBaHHOM
[pa3HOCTHOW CXEMb.

Tema 12. PasHoCTHbIEe
MeTOObl peweHns
HecTauMOHapPHON
3a4a4n COBMECTHOro
OBUXEHUS
12.|NOBEPXHOCTHbIX U 7 14 0 0 2
noa3emMHbIX BOA:
0606LeHHas
NOCTaHOBKa,
BCroMoraTesnbHble
pesynbTarhbl.

Tema 13. Pa3HOCTHbIE
MeToAbl peLeHns
HecTauMOHapHOW
3a0a41M COBMECTHOrro
OBUXEHNS

13'n03erHOCTHblxv| 7 15 0 0 2
MOA3EMHbIX BOA:
NOCTPOEHNE HEABHON
[pa3HOCTHOW CXEeMbi,
anpuopHbIe OUEHKMN.

Tema 14. PasHoCTHble
MeTOoLbl peweHns
HecTauMOHaPHON
3a[aym COBMECTHOro
OBNXEeHNSA
14'noserHOCTHb|XV| / 16 0 0 2
noa3emMHbIX BOA:
nccnegosaHuve
CXOOUMOCTUN HESABHOMN
[Pa3HOCTHOWM CXEMbI.

NncbmeHHoe
oomauiHee
3agaHue
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 15. Pa3HocTHble
MeToAbl peLeHns
HecTaunoHapHom
3a0a4m COBMECTHOrro
OBUXEHUS
15. NOBEPXHOCTHbIX U 7 17 0 0 2
rMnoa3eMHbIX BO.:
NOCTPOEHNE ABHOW
[pa3HOCTHOW CXEeMbl,
anpuopHbIe OUEHKMN.

Tema 16. PazHocTHble
MeTOoLbl peweHns
HecTauMOHapPHON
3a1a4M COBMECTHOro
OBUXEHNS
NOBEPXHOCTHbIX U
Moa3eMHbIX BOA.:
nccnenosaHue
CXO0OUMOCTMN SIBHOWN
[Pa3HOCTHOW CXEMb.

Tema . Itoroeas 3avert
doopma KOHTpoOns / 0 0 0

NTtoro 0 0 36

16.

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Cxema npeouKTOp-KOPPEKTOP MIA peLleHNUs O4HOMEepPHOro napabonmyeckoro
ypaBHEHUSA C HEJIMHENHOCTbIO B MPaBoOM YacTu.

naboparopHasi pabora (2 4aca(oB)):

Ha npvmepe 3anayn o pacnpeneneHvne temnepaTypbl B 0O4HOPOLHOM CTEPXKHE MPU ero HarpeBaHunm
MCTOYHUKaMM Tenna AEMOHCTPUPYETCS MCMONb30BaHME CXEMbI NPEAMKTOP?KoppekTopa Ans
peweHns cnabo HENMHENHbIX HECTaUMOHAaPHbIX 3a8ady. CTponTcs MatemaTtnyeckas Momenb
ykasaHHoro npotecca. C noMoLibio METOAA CyMMATOPHbIX TOXAECTB CTPOUTCS HESIBHAS Pa3HOCTHAs
CXema, Onsi pelweHnst KOTOpo MCMoNb3yeTcs CxeMa NpeanKTop-KoppPeKTop.

Tema 2. PelueHue HesiIBHOM ABYXCTOMHOW pa3HOCTHOM CXeMbl O HeIMHENHOro
napabonn4yeckoro ypaBHeHus ¢ NnomoLubio Metoga HoloToHa.

naboparopHas pabora (2 4aca(oB)):

Ha npumepe 3apayv o pacripeneneHme Temneparypbl B CTEPXHE, AEMOHCTPMpyeTCs
ncrnonb3oBaHue Mmetona HboTOHA MPY OTbICKaHWW PELLEHNS HESIBHOW OBYXCIONHOM Pa3HOCTHOM
CXeMbl AN HENMHENHOro napabonnyeckoro ypaBHeHUs. CTpouTcs MaTemMaTmyeckast MOAenb
yKasaHHOro npowecca B NpeLnonoXeHnm, YTo Ha ero 60KOBOW NOBEPXHOCTU MPOMCXOANT
TEeNnoobMeH CO Cpefovi HyNneBow TemMnepaTypbl, KO3IMULNEHT TENIONPOBOAHOCTN HENMHENHO
3aBMCUT OT UCKOMOWN QOYHKLMN.

Tema 3. UTepauMOHHbIN METO L, peLLUeHUsI HEJIMHEMHOro Napabonnuuyeckoro ypasHeHus ¢
onyckaHueM HeJIMHEMHOCTU Ha HUXHUN CIOMN.
naboparopHasi pabora (2 yaca(oB)):

Ha nprvmMepe 3agayn TennonpoBOAHOCTM B Cllydae, Koraa yaenbHas TennoeMKoCTb, NAOTHOCTD ,
KO3dopMUMEHT TENNONPOBOAHOCTU U NNOTHOCTb pacnpeneneHns TenoBbiX MCTOYHUKOB OYHKLNA
3aBUCAT OT NCKOMOW PYHKLIMU OEMOHCTPUPYETCA UCMNONb30BaHNE UTEPALIMOHHOIO MeToa peLweHns
HeNMHenHoro NapabonnMyecKoro ypaBHEHMS C ONyCKaHMEM HENMHENHOCTM Ha HUXHWIA CNOA.
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Tema 4. NMpubANXeEHHbIA METOL, peLLeHUst HENTMHEMHOro Napabonnyeckoro ypaBHeHus,
coueTaloLLMi cXeMy NpeauKTOp-KOPPEKTOp C onycKaHWeM HENMHEMHOCTU Ha HUXXHUIA CNOW.

naboparopHas pabora (2 4aca(oB)):

Ha nprvmMepe 3apaym o pacnpegneneHve tTemnepartypbl B CTEPXHE MPU ero HarpesaHum NCTOYHMKaMU
Tenna, korga ynenbHas TenfioeMKoCTb, NAOTHOCTb U NAOTHOCTb pacnpeneneHns TennosbixX
NCTOYHUKOB DYHKLIMS 3aBUCAT OT UCKOMOW QPYHKLIMWN, LEMOHCTPUPYETCSA UCNONb30BaHNE
NPUBNMXEHHOrO METOAA PELEHNS HENMHENHOrO NapabonnyecKoro ypaBHEHMUS, COYETAIOLLErO CXEMY
NPeanKTop?KOPPEKTOP C ONYCKAHNEM HEIMHENHOCTWN Ha HUXHWIA CIOW.

Tema 5. Pa3HOCTHbIE MeTOAbI peLLUeHUs 3aaadyun ONns HeNMMHENHOro napabonnyeckoro
ypaBHEHUs1 C MOHOTOHHbIM OnepaTopoM: 0606LLeHHast NOCTaHOBKa, BCoMoraTe/ibHble
pesynbrarbl.

naboparopHasi pabora (2 yaca(oB)):

PaccmatpuBaetcs HenvHeiHoe Nnapabonmyeckoe ypaBHEHNE C MOHOTOHHbBIM ONepaTopoM. AT0
ypaBHEHNE OTHOCUTCS K KNACCy BbIPOXOAIOLWMXCS YPAaBHEHWUIA, AN KOTOPbIX XapakTepHa He
rnamnkocTb peleHns. Ha aToM npuMepe CTyaeHTbl 3HAKOMSITCS C MeTOAMKOWN UCCNenoBaHns
CXOAMMOCTM Pa3HOCTHBIX CXEM MPY MUHMMANbHbIX YCOBUSX MMaAKOCTU HA MCXOLHblE AaHHble
3apayn.

Tema 6. Pa3HOCTHbIe MeTOAbI peLleHns 3aaauv ons HeliuHeMHoro napaﬁonuquKoro
ypaBHEHUsA C MOHOTOHHbIM OrNepaTropoM: NOCTPOEeHNE HESIBHOW Pa3HOCTHOW CXEMbl,
anpuopHbie OUEeHKMW.

naboparopHas pabora (4 4aca(oB)):

Ha 3aHsaTun ons HenvHerHoro napabonmyeckoro ypaBHEHNS C MOHOTOHHBIM OMEPaTopOM CTPOUTCS
HesiBHas pa3HOCTHas Cxema, uccrnenyeTcs BOnpoc paspelnmocT NOCTPOEHHOW CXEeMbI, MONyyYaeTcs
PS4 anpUOPHbLIX OLEHOK A1 Pa3HOCTHOrO PeLeHns, N3 KOTOPbIX BbiTekaeT 6e3ycnoBHas
YCTOMYNBOCTb MOCTPOEHHOWN CXEMbI.

Tema 7. Pa3HOCTHbIE MEeTOAbI peLLeHUs 3aAa4u ANsi HeIMHENHOro napabonnyeckoro
YPaBHEHUS1 C MOHOTOHHbIM ONepaTopoM: UCCNeAoBaHMe CXO4UMOCTA HESIBHOW pa3HOCTHOM
CXEMbl.

naboparopHas pabora (4 yaca(oB)):

Ha 3aHsTun ons HenvHeHoro napabonmMyeckoro ypaBHEHNS C MOHOTOHHBIM OMePaTopPOM ANS
HESIBHOW Pa3HOCTHOW CXEMbl MPU MUHMMAJIbHBIX YCNOBUSIX MAaAKOCTM HA MCXOOHbIE AaHHble
yCTaHaB/IMBAETCSH CXOAMMOCTb MOCTPOEHHOW cxeMbl. [pn 3TOM MCNoNb3yeTcsl METOA MOHOTOHHOCTMW.

Tema 8. PasHOCTHbIe MeTOAbI peLleHns 3aaauv anst HeliIuHeMHoro napaﬁonuqecxoro
YpaBHeHUsA C MOHOTOHHbIM ONepaTopoM: sfiBHaA pa3HOCTHasa CXema, anpuopHbie OLeHKW.

naboparopHasi pabora (2 4aca(oB)):

Ha 3aHsaTun ons HenvHekHoro napabonmyeckoro ypaBHEHNS C MOHOTOHHbLIM ONePaTopoM
paccMaTpuBaeTCs iBHas pasHOCTHAs CXema, NnonyvyaeTcs psa anpuopHbIX OLEHOK A1 pa3HOCTHOro
PEWeHNs, BbIBOAMNTCS YCNOBMS YCTOMYMBOCTU NOCTPOEHHON CXEMBI.

Tema 9. Pa3HOCTHble MeTOObl peLleHUs 3a4a4v 41 HeNMHeNHoro napabonuyeckoro
YpPaBHEHUS C MOHOTOHHbIM ONEepPaTopoM: UCCefoBaHNe CXOAUMOCTU SIBHOW Pa3HOCTHOM
CXEeMbl.

naboparopHas paborta (2 4aca(oB)):

Ha 3aHsaTum onst HenuHelHoro napabonn4yeckoro ypaBHEHUS C MOHOTOHHbBIM ONEPaTOPOM NSl SIBHOWA
Pa3HOCTHOW CXEMbl MPY MUHUMASbHBIX YCNOBUSIX MadKOCTX HA MCXOOHbIe AaHHbIe yCTaHaBIMBaeTCsl
CXOOMMOCTb MOCTPOEHHOI cxeMbl. [1pn 3TOM MCNONb3yeTcsl METO4 MOHOTOHHOCTM.

Tema 10. PasHOCTHbIe MeTOAbI peLleHUs 3aaadyn ons HeIMHeNHOro napabonnyeckoro
ypaBHEeHMs C MOHOTOHHbIM OMNepaTopoM: perynsipusaoBaHHasi pa3HOCTHas cxema, anpuopHbie
OLIeHKMW.

naboparopHasi pabora (2 4aca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernmcTpaumnoHHblii Homep 936817 ]*_‘[

9
CtpaHnua 9 n3 16. ) 11 84

0,

E
H
MALME

o



Mporpamma gucumnnunHbl "MPOeKLNOHHO-Pa3HOCTHBIE METOObI PELEHMS HENMHENHbIX HeCTaumMoHapHbIx 3agad”; 01.03.04 MpuknagHas
maremaruka; npodpeccop, a.H. (npodpeccop) Masnosa M.d.

Ha 3aHsaTum onst HenuHelHoro napabonmM4yeckoro ypaBHEHNS ¢ MOHOTOHHbBIM ONepPaToOPOM CTPOUTCS
perynapu3oBaHHas pasHoOCTHaa cxema, uccnemyetcs BONpoc pa3peLwmMocTi MOCTPOEHHOW CXeMbl,
[0Ka3blBAETCH, YTO CNpaBenIMBOCTb anpuOPHbIX OLLEHOK, aHaNOrnM4HbIX OueHKaMm, NonyyYeHHbIM 4N
HEABHOWM N ABHOW Pa3HOCTHbIX CXEM, B Cly4ae perynsapusoBaHHOM pa3HOCTHOW CXEMbl UMEeT MeCTo
NPV HEKOTOPOM YCNOBUW HA NapaMeTp perynapusaunu.

Tema 11. Pa3HOCTHbIe MeTOAbI peLueHus 3aaa4yn ons HeIMHeNHOro napabonnyeckoro
ypaBHEHUsi C MOHOTOHHbIM OnepaTopoM: UccnenoBaHne CXOOUMOCTU perynsipusosaHHomn
pa3HOCTHOM CXEMbl.

naboparopHas pabora (2 yaca(oB)):

Ha 3aHsTun ons HenvHeHoro napabonmMyeckoro ypaBHEHNS C MOHOTOHHBIM OMEPAaToOPOM ANS
PErynsapn3oBaHHON Pa3HOCTHOM CXEMbl MPU MUHMMANbHbBIX YCNOBUSIX MMAAKOCTW Ha UCXOOHbIE
LaHHbIE YCTAHAB/IMBAETCS CXOAMMOCTb NOCTPOEHHOM cxeMbl. [loka3blBaeTCs, 4T0 B Cyyae
PEerynspu3oBaHHON Pa3HOCTHOM CXEMbl 3TOT pe3ynbTaT MMEET MECTO NPY HEKOTOPOM YCNOBUM Ha
napameTp perynspusauuu.

Tema 12. Pa3HOCTHble METOAbl peLUeHUs1 HecTaLMoHapHON 3aa4yv COBMECTHOMO ABUXEHUS
NOBEPXHOCTHbIX M MOA3EMHbIX BOA,: 0606LLLEeHHas NOCTaHOBKa, BCNoMoraresbHbie
pesynbTarbil.

naboparopHas pabora (2 4aca(oB)):

PaccmaTpumBaeTcs 3apaya, coctoswas u3 aByx HeNMHEnHbIX Napabonmyeckmx ypaBHEHNIA C
MOHOTOHHbBIMW MPOCTPAHCTBEHHBIMM ONepaTtopaMun, OOHO U3 KOTOPbLIX 3a4aH0 B ABYMEPHO obnacTu,
a BTOpoe (0HOMEPHOE) - Ha pa3pese, PacnonoXeHHOM B 3Toi obnacTtn. Ha atom npumepe
CTYOEHTbl 3HAaKOMSITCSl C OCOOEHHOCTSIMU, KOTOPbIE BO3HMKAIOT NPU NOCTPOEHUN PA3HOCTHbBIX CXEM
NS 3apa4 B 0bnacTsx ¢ paspesamu.

Tema 13. PasHoCTHble MeTOAbI peLleHNsa HecTauMoHapHOW 3aaa4yM COBMECTHOro ABUXEHUA
NOBEPXHOCTHbIX M NOA3EeMHbIX BOA,: MOCTPOEHUEe HEABHOM Pa3HOCTHOW CXeMbl, anpUopHble
OLLeHKMW.

naboparopHasi paborta (2 4aca(oB)):

Ha 3aHaTuu ong HectauMOHAPHOW 3a4a41 COBMECTHOIO OBUXEHUS NOBEPXHOCTHBIX Y MOA3EMHbIX
BOL CTPOUTCS HEesBHaa pa3HOCTHas CXema, uccnenyeTcs Bonpoc paspeLwmmocTy NOCTPOEHHOM
CXEMbl, NONy4aeTcs psaL anpuopHbIX OLEHOK A1 Pa3HOCTHOrO PeLeHuns, N3 KOTOPbIX BblTeKaeT
6e3ycnoBHas yCTONYMBOCTb MOCTPOEHHON CXEMBI.

Tema 14. Pa3HOCTHbIe MeTOAbl peLleHnst HeCTalMoOHapHOM 3aaa4ym COBMECTHOro ABNXEHUs
NOBEPXHOCTHbIX N NOA3EMHbIX BOA: UCCNeaoBaHUe CXOAUMOCTN HESIBHOW pa3HOCTHOMN CXEMb.

naboparopHasi pabora (2 4aca(oB)):

Ha 3aHaTtum ons HeCTaLlVIOHapHOVI 3a40a4n cCOBMeCTHOro gBm>XxeHuns noBepxHOCTHbIX N MOO3EMHbIX
BOL B Ciy4ae HEeSABHOM pa3HOCTHOI7I CXeMbl Npn MMHUMaAlNbHbIX YCNOBUAX TNagKOCT Ha NCXOOHble
JaHHble YCTaHaBMNBaAETCSA CXOONMOCTb I'IOCTpOGHHOVI CXEeMbl. |_|pl/l 9TOM NCNOJIb3YyEeTCA METOL
MOHOTOHHOCTMW.

Tema 15. Pa3HOCTHble MeTOAbl peweHus HeCTaLlMOHapHOVI 3agaym CoBMeCTHOro nBnXxeHusa
NMOBEPXHOCTHbIX U NOA3eMHbIX BOA: NOCTpOEeHue ABHOWM pa3|-|ocn-|0|7| CXeMbl, anpuopHbie
OLLeHKMW.

naboparopHasi pabora (2 4aca(os)):

Ha 3aHsTUn ons HectauMoHapHOM 3a4a4v COBMECTHOMO ABUXEHMWS MOBEPXHOCTHBIX M NMOA3EMHbIX
BOJ paccMaTtpuBaeTCcs siBHas pa3HOCTHAsA CXema, NoslyqaeTcs psg anpuopHbIX OLEHOK ANS
Pa3HOCTHOrO PELLEHNS, BbIBOAUTCS YCNOBUS YCTONYNBOCTN NOCTPOEHHOW CXEMbI.

Tema 16. PasHocTHble MeTOAbl peLleHNs HecTauMoHapHOW 3aaa4yM COBMECTHOIro ABMXEHUsA
NOBEPXHOCTHbIX U NOA3EMHbIX BOA: UCCNeaoBaHNe CXOAMMOCTU SIBHON Pa3HOCTHOW CXEMBb.
naboparopHasi pabora (2 4aca(oB)):

Ha 3aHaTtum ons HeCTaLl,VIOHapHOI7I 3adayn COBMECTHOro asm>XxeHuns noBepxHOCTHbIX N MOA3EMHbIX
BO4 B Cniy4yae SAIBHOWN pa3HOCTHOI7I CXeMbl Npn MMHNManbHbIX YCNOBUAX TNAaOdKOCT Ha NCXOOHble
OaHHble YCTaHaB/IMBAETCA CXOONMOCTb I'IOCTpOGHHOVI CXEeMbl. |_|pl/1 3TOM MCnNonb3yeTcsa MeTon
MOHOTOHHOCTW.
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Paspen
AducuunnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
cCaMoCTONTeNIbHOMN
pabortbl
CTYAEHTOB

TpymOEeMKOCTb
(B yacax)

dDopMbl KOHTPONS
CaMOCTOATE/IbHOW
paboTbl

Tema 2. PeweHnve
HesIBHOW OBYXCNOWHOM
Pa3HOCTHOM CXeMbl ON14

. |HenuHenHoro

napabonnyeckoro
ypaBHEHWS C MOMOLLbIO
mMeTona HbroToHa.

NoAroToBKa K
TBOPYECKOMY
3a4aHunio

TBOpYecKoe
3agaHue

Tema 4.

MpUBNNXEHHBIN METOL,
peleHnsa HenMHenHoro
napabonnyeckoro
YpaBHEHUS,
co4eTarolunm cxemy
NpPennKTop-KOPPEKTOP C
ornyckaHuem
HENMMHENHOCTWN Ha
HUXHWIA Clon.

noarotToBka
JomMallHero
3adaHns

JomMallHee
3afdaHune

Tema 6. Pa3HOCTHbIE
MEeTOoObl peWweHns
3agayun ons
HENMHENHOro
napabonnyeckoro

. lypaBHeHus ¢

MOHOTOHHbIM
onepaTopoM:
NOCTPOEHNE HEesABHOM
Pa3HOCTHOM CXEMb,
anpuopHbIE OLEHKM.

6,7

NoAroToBKa K
TBOPYECKOMY
3a4aHunio

12

TBOpYECKoe
3agaHue

12.

Tema 12. PasHocTHble
METO4bl peweHns
HecTauMoHapHOW
3a4a41 COBMECTHOro
OBUXEHNS
NMOBEPXHOCTHbIX U
NoO3eMHbIX BOA;:
0606L1eHHas
NOCTaHOBKA,
BCrioMoraTenbHble
pesynbTarhbl.

14

noarotToBka
JoMallHero
3adaHns

12

JomallHee
3afdaHune

UTtoro

36

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe OOpPMbI 06yqe|-|v|9|

ObyyeHmne nponcxoauT B doopme nabopaTopHbIX 3aHSATUIR, a TakXXe caMoCTosiTeNbHOM paboThl
CTYLEHTOB.

I/I3yl-|eH|/|e KypcCa nogpasymeBaceT nojiydeHmne npaktn4eCknx HaBblKOB O/14 MOCTPOEHUA
I'IpVI6fII/I)KeHHbIX METOLOB pPeLeHnsa Kak Knaccuyeckmx 3agady MmatemMaTtnyeckom domamnku, Tak u
KOHKPETHbIX NMpuKnaaHbiX 3a4a4, a Takxe pa3sutue CcnocobHOCTN CaMOCTOSITENBHO CO3aaBaTb
HOBblE METOObl pEeWEeHNA.

CamocTosTenbHas paboTta npeanonaraeT BbiNofHEHWE foMalWwHUX paboT. MpakTuieckme 3aaaHus,
BbIMONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl AN yKasaHUs obWwmnx MeTOA0B peleHns 3aaay
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onpeneneHHoro Tmna. 3akpenuTb HaBblKM MOXHO NLLb B Pe3yNbTate caMoCTosITeNIbHOM paboTbl.
Kpome Toro, camoctositenbHas paboTa BKIo4aeT NoaroToBky K 3a4eTy. [pu noarotoeke K coaye

3a4eTa Becb 06beM p8.60TbI pekoMeHayeTCca pacnpenendatb paBHOMEPHO No OHAM, OTBEOEHHbIM 014
NOArOTOBKW, KOHTPONNUPOBATb KaXAbli AeHb BbIMONHEHNSA pa60TbI. ﬂque, €CJ/in 3TO BO3MOXHO,

nepeBbINONHSATL NnaH. Toraa Bcerna byneTt pe3eps BPEMEHW.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CxeMa npeouKTOpP-KOPPEKTOP M peLleHNs O4HOMEepPHOro napabonmyeckoro
ypaBHEeHUsl C HEIMHENHOCTbIO B NPaBOW YacTu.

Tema 2. PelleHue HesiIBHOM ABYXCMOMHOW pa3HOCTHOM CXeMbl O HeIMHENHOro
napabonnuyeckoro ypaBsHeHUs ¢ NOMoLLLbI0 MeTopa HbloToHa.

TBOpYECKOe 3aaaHune , NpuMepHble BOMPOCHI:

CtyneHTtam npennaraetcs B cpeae MATJIAB coctaBuTb UMK NPOrpamm, peanmsyowmx nmbo cxemy
NPeLaVKTOP-KOPPEKTOP ONS PEWEHNs 04HOMEPHOro Napabonnyeckoro ypaBHEHUS C HENMHENHOCTBIO
B MpPaBoi YacTu, NMOO HESIBHYIO OBYXCNONHOW PA3HOCTHOWM CXEMbl ANt HENMHENHOT O
napabonmnyeckoro ypaBHeHUS C UCnonb3oBaHnem metona HototoHa. MpoBecTn YncneHHble
9KCMNEepUMEHTbI NPK pa3HbiX warax cetok. Caenatb CpaBHUTENbHbIA aHaNns.

Tema 3. UTepaumnoHHbIN METOL, peLleHNs HEIMHEMHOro NapaboNnyeckoro ypaBHEeHUs ¢
onyckaHueM HeJIMHEMHOCTU Ha HUXHUN CIOMN.

Tema 4. Mpu6NMXEHHbIA METOA, peLleHUs HeNIMHEMHOro NapabonyYeckoro ypaBHeHUs,
coyeTaloLL Ui cXeMy NpeauKTOpP-KOPPEKTOP C ONyCcKaHMEM HeJIMHEMHOCTM Ha HUXHUIA CNOM.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

CryneHtam npennaraetcs B cpene MATJTAB cocTaButb LMKN NPOrpamMm, peanmayowmnx nnbo
NPUONNXEHHbIN METOL, PELIEHNS HETMHENHOrO Napabonnyeckoro ypaBHEHUS, COYETalOWNIA CXEMY
NPeanKTOP-KOPPEKTOP C OMyCKaAHWEM HENMHENHOCTU Ha HUXHWIA CNORN, N0 NTEPALMOHHBIA METOL,
PeWeHNs HENMHENHOro NapabonNyYeckoro ypaBHEHNS C OMYCKAHNEM HENMHERHOCTW Ha HUXHUIA CNOM.
MpoBecTn YNCNeHHbIe 3KCNEPUMEHTbI MPUW pasHbIX Wwarax cetok. Caenatb CpaBHUTENbHbBIA aHaNM3.

Tema 5. Pa3HOCTHbIEe MeTOAbI peLleHUs 3aaadmn ANsi HeIMHENHOro napabonuuyeckoro
ypaBHEHUs1 C MOHOTOHHbIM OnepaTopoM: 0606LLeHHasi NOCTaHOBKa, BCoMoraTe/ibHble
pesynbrarbl.

Tema 6. Pa3HOCTHble MeTOAbl peLleHUs 3a4a4v AN HeNMHENHOro napabonuyeckoro
ypaBHEeHMs C MOHOTOHHbIM OMnepaTopoM: NOCTPOEeHNe HEABHON Pa3HOCTHOW CXEeMbl,
anpuopHble OLLeHKM!.

TBOPYECKOE 3aAaHue , NpYMepHbIe BOMPOCHI:

CryneHtam npennaraetcs B cpene MATJTAB cocTaBuTb LIMKN NPOrpamMm, peanmayowmnx nnbo sBHyo
Pa3HOCTHYIO CXEMY PELIEHMS 3aa4mn ANs HENMHENHOro Napabonnyeckoro ypaBHEHNS C MOHOTOHHbIM
onepartopoM, nnmbo - perynspu3oBaHHy0 pasHOCTHYIO CXxemy. [pOBECTN YNCNEHHbBIE 9KCMEPUMEHTI
npw pasHbix warax cetok. Caenartb CpaBHUTENbHbIM aHaNM3.

Tema 7. Pa3HOCTHbIe MeTOAbI peLLeHUs 3aaa4u ANsi HeMMHENHOro napabonuuyeckoro
YpPaBHEHUs1 C MOHOTOHHbIM ONepaTopoM: UCCNeAoBaHMe CXO4UMOCTN HESIBHOW pa3HOCTHOM
CXEMbl.

Tema 8. Pa3HOCTHble MeTOAbl peLleHUs 3a4a4v AN HeNMHENHOro napabonuyeckoro
ypaBHEeHMs C MOHOTOHHbIM ONepaTopoOM: IBHas pa3HOCTHasA cXeMma, anpuopHbie OLeHKW.

Tema 9. Pa3HOCTHble MeTOAbl peLLleHUs 3a4a4v 41 HeNMHeNHOro napabonuyeckoro
ypaBHEHUS C MOHOTOHHbIM OMepaTopoM: uccnegoBaHme CXoAMMOCTU SBHOM Pa3HOCTHOWM
CXeMbl.

Tema 10. Pa3HOCTHbIe MeTOAbI peLueHus 3aaadyn ons HeIMHeNHOro napabonnyeckoro

ypaBHEHUS1 C MOHOTOHHbIM ONEepPaTopPOM: pPerynsipusoBaHHas pa3HOCTHasi CXxema, anpuopHble
OLLeHKM.
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Tema 11. PasHOCTHble MeTOAbl peLLEeHUs 3a4a4un Ons HelMMHeMHoro napabonuyeckoro
ypaBHEeHUs C MOHOTOHHbIM ONepaTopPoOM: UCccnegoBaHMe CXOAUMOCTU perynspmusoBaHHOMN
pa3HOCTHOMN CXEMbI.

Tema 12. PasHoCTHble MeTOAbI peLleHNsa HecTauMoHapHOW 3aaa4yM COBMECTHOro ABUXEHUSA
NOBEPXHOCTHbIX U NOA3EeMHbIX BOA: 0606LLeHHast NOCTaHOBKAa, BCOMOratefibHble pe3ynbTarbl.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Crtynentam npegnaraetcs B cpege MATJIAB coctaBuTb LMK NporpamMM, peannayowmx SBHYO
Pa3HOCTHYIO CXeMy A1 HEeCTauNOHapHOM 33424 COBMECTHOMO ABUXEHMNS NOBEPXHOCTHbIX U
noA3eMHbIx BoA. [1poBECTM YMCNEHHbIE 3KCNEPUMEHTbI MPY pasHbIx Wwarax cetok. Caenatb
CpaBHUTENbHbIV aHanNna.

Tema 13. Pa3HOCTHble MeTOAbl pelleHnst HeCcTalMoOHapHOM 3aaa4ym COBMECTHOro ABNXEHUs
NOBEPXHOCTHbIX N NOA3EMHbIX BOA,: MOCTPOEHME HESIBHOW Pa3HOCTHOM CXEMbI, aripUopHbIe
OUEeHKMW.

Tema 14. Pa3HOCTHble MeTOAbI PeLleHNA HeCcTauMoHapHOW 3aaa4M COBMECTHOro ABUXEHUA
NOBEpPXHOCTHbIX U NoA3eMHbIX BOA: UccnenosaHne CXooUMOCTU HEABHOW pa3HOCTHOM CXEMb.

Tema 15. Pa3HOCTHbIe MeTOAbI peLleHnst HecTalMoHapHOM 3aaa4ym COBMECTHOro ABNXeHUs!
NOBEpPXHOCTHbIX U NOA3eMHbIX BOA: NOCTPOEHUe ABHOW pa3HOCTHOM CXeMbl, aripUOpPHble
OUEeHKMW.

Tema 16. Pa3HOCTHble MeTOAbI peLleHNsa HecTauMoHapHOW 3a4a4M COBMECTHOroO ABUXEHUA
NOBEpPXHOCTHbIX U NoA3eMHbIX BOA,: UCcnenoBaHue CXoAUMOCTU IBHOM Pa3HOCTHOW CXeMbl.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

Bonpocbl kK 3a4eTy no kypcy

"MpOEKUNOHHO-Pa3HOCTHbIE METOAbl PEWEHNS HENIMHEMHBIX HECTAUMOHAPHbIX 3aa4"”

1. CxeM§1 NPennKTOP-KOPPEKTOP ONS PeweHns 04HOMEPHOro Napabonnyeckoro ypaBHEHUS C
HEIMHENHOCTbIO B NPaBoN YacTu.

2. PeweHne HesIBHOW OBYXCNONHOW PA3HOCTHOWM CXEMbl A1t HENMHENHOro Nnapabonnyeckoro
ypaBHEHUS C NOMOLbIO MeToaa HbloToHa.

3. TepaumnoHHbIi MeTon pelweHns HENMHERHOro NapabonnMyeckoro ypaBHEHNS C ONycKaHnem
HEeNMHEMNHOCTN Ha HUXHWIA CNON.

4. 'TepauMnoHHbIA METOL PELEHNS HENMMHENHOTO NapabonnYeckoro ypaBHEeHNs ¢ OnyCKaHNeM
HENMMHENHOCTN Ha HUXHWA CNON.

5. Pa3HOCTHbIE METOAbI PELIEHNS 3aa4M ANS HENMHENHOro Napabonnyeckoro ypaBHEHNS C
MOHOTOHHbIM OMEPaTOPOM:

- 0606UieHHas NOCTaHOBKA, BCNoMoraTe/bHble pedynbTaTthl;

- MOCTPOEHNE HEABHOW Pa3HOCTHOW CXeMbl, anpuopHbIe OLEHKN;

- uccneposaHve CXo4AMMOCTU HESABHOW Pa3HOCTHOM CXEMbI;

- IBHas pa3HOCTHAas cxema, anpuopHbIE OLEHKMW;

- CCnefoBaHne CXoOAMMOCTU SBHOW Pa3HOCTHOWM CXEMb,

- perynsipu3oBaHHas pasHoOCTHaA CXxema, anpuopHbIe OLIEHKN;

- CCnefoBaHne CXoANMOCTU Perynsapu3oBaHHON pa3HOCTHOM CXEMbI.

6. Pa3HoCTHbIE MeTOObI peweHns HeCTaLl,I/IOHapHOVI 3ana4yn COBMECTHOro oBm>XxeHus noBepxHOCTHbIX
M noa3emMHbIX BOA:

- 0606LWeHHas NocTaHoBKa, BCOMOraTtenbHble pe3ynbTaThl;

- MOCTPOEHNE HEABHOW Pa3HOCTHOW CXeMbl, anpUopHbIE OLEHKN;
- uccnepgosaHne CXoaMMOCTU HEABHOW Pa3HOCTHOW CXEMbl;

- MOCTPOEHNE SABHOW Pa3HOCTHOW CXeMbl, anpuOPHbIE OLIEHKW;

- UccnepgoBaHve CXoaMMOCTU ABHOW Pa3HOCTHOM CXEMBbI.
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8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve ancunnamHbl "MpoekUNOHHO-Pa3HOCTHBIE METOAbI PELEHUS HENNHENHbIX
HecTauMmoHapHbIX 3a4a4y" npegnonaraeT UCNonb3oBaHNe Cneayowero MmarepuanbHO-TEXHUYECKOro
obecneyeHus:

3aHATMA No AMCUMNIYHE NPOBOAATCS B ayAMTOPUM, OCHALLEHHOW OOCKOW U MEenioM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 01.03.04 "TlpuknagHas matematmka" v npodpunio noarotoBkn MaremaTtunyeckoe
MOJEeNnpoBaHue .
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