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1. llepeyenb KoMNeTeHUMI W 3Tanbl UX (POPMHUPOBAHUS B MpoLecce OCBOCHUS

AUCIUIIJINHBI

PaGoueii mporpammoii auctuiuinabl «/JuddepeHimanbabie ypaBHEHUS» TIpe-
TYCMOTPEHO (POPMUPOBAHUE CIIETYIOIINX KOMIIETSHIIUH.

Tabnuua 1

HCpC‘ICHB KOMHeTeHI_II/Iﬁ M 3Tallbl UX (1)OpMI/IpOBaHI/I$I B ITPpOILIECCC OCBOCHUA
JUCIHUITITMHBI

Kona n HaumenoBanue
KOMIETEHIINH

Ko nnaukaropa
JOCTHIXXCHUA
KOMIICTCHIIUHU

[InanupyemMbie pe3ysbTaThl 00YYCHHS 10
JTUCHUIUINHE

OIIK-1 CnocobeH mNpUMEHSTH
€CTECTBEHHOHAy4YHble M OOILe-
WH)KCHEPHbIC 3HAHHSA, METObI
MaTEMaTU4YECKOT0 aHajIM3a U MO-
JIeTMPOBaHMs], TEOPETUYECKOTO U
JKCIIEPUMEHTAIBHOTO  MCCIIEN0-
BaHHUA B IpodeccnoHaIbHOMN nes-
TEJIbHOCTH.

WJI-10TIK-1

3HaTh OCHOBBI MaTeMaTHKH, (U3HUKH, BbI-
YUCJIMUTEIIBHOW TEXHUKU W IPOTPaMMHPO-
BAHMSL.

WJ1-20T1K-1

¥YMethb pemath cTaHgapTHBIE MPOdeccuo-
HaAJIBHBIC 3a1a4Yu C HpI/IMeHeHI/IeM €CTCCT-
BGHHOH&y‘IHHX 158 O6HIGI/IH)K6HepHBIX 3Ha-
HUM, METOJ0B MaTeMaTHYeCKOro aHajin3a
158 MO)IGJ'[I/IpOBaHI/ISI.

1J1-13011K-1

Biaagers, HaBBIKAMH TEOPETHUYECKOTO U
AKCTIEPUMEHTAIIBHOTO HCCIEIOBAHUS 00b-
€KTOB NMPO(heCCHOHATBHOM IeATEITLHOCTH.

OIIK-8 CnocobeH mpHUMEHSTH
MaTeMaTUYeCKUe MOJEIH, METO-
Il ¥ CPEICTBA MPOCKTHPOBAHHUS
UHQOPMAIIMOHHBIX M aBTOMATH-
3UPOBAHHBIX CUCTEM.

1JI-1011K-8

3HaTh METOJOJIOTHIO U OCHOBHBIE METO/IbI
MaTEeMaTU4YECKOrO0 MOJEIMPOBAHUsA, KIac-
CU(UKALMIO U YCIOBHUS IPUMEHEHUS MO-
JIeJIe, OCHOBHBIE METOJBI M CpPEICTBA
MIPOEKTUPOBAHUS UHPOPMAIIMOHHBIX U aB-
TOMAaTHU3UPOBAHHBIX CHCTEM, HHCTPYMEH-
TaJbHBIE CPEJACTBA MOJEIUPOBAHUS IPO-
eKTUPOBaHUS HH(YOPMAIIMOHHBIX U aBTO-
MAaTH3UPOBAHHBIX CUCTEM.

1J1-2011K-8

YMerb NpUMEHATh HAa NPAKTUKE MareMa-
THYECKHE MOJIEIM, METOAbl U CpPEICTBA
IIPOEKTUPOBAHUSA M ABTOMAaTU3alUM CHC-
TEM Ha IPAKTHKE

VJ1-3 OIIK-8

B.TIa)IeTb HaBbIKaMU MOJCIIMPOBAHUA H
IMPOCKTUPOBAHUA I/IH(bOpMaIII/IOHHBIX n aB-
TOMATU3HPOBAHHBIX CUCTCM.

2. lacnopt ¢oHIAa OLEHOYHBIX CPEICTB IS NMPOBeJAeHUS TeKyllell U MPOMexy-
TOYHOM ATTECTALMU 00YYAKOLIUXCS

Tabnuua 2
OHeHOqHBIe CpCACTBA IJId IPOBCACHUA TeKymeﬁ n HpOMe}I(YTO‘IHOﬁ arrecraiamuu
oOy4Jaromuxcs
HanmenoBanue HanmenoBanue
Ne dopmupyemas
paszena (TeMbl) OILICHOYHOTO
n/n KOMITCTEHITHS
JIMCIUTLTHHBI cpeacTBa
1 Tema 1 OcHOBHBIE MOHATHUS TEOPUU JUP- OIlIK-1 mecm 1
depennmanbHbix ypaBaeHuii(Y). OIIK-8 3auem




Tema 2 OcuoBHBIE BHIBI AU depeHIn- OIlIK-1 mecm 1

JIbHBIX YpaBHEHUH1-Tr0 mopsijika. OIIK-8 3auem

Tema 3 ludhdepeHnmanbHbie ypaBHEHUS OIllK-1 mecm 1

BTOPOTO MOPSJIKA, JOMYCKAOIINE TOHMXKE- OIIK-8 3auem

HUE TOpsJKa.

Tema 4 Jluneitnsle nuddepeHaibHbIe OIlIK-1 mecm 2

YpaBHEHHSI I1-TO TTOPSIKA. OIIK-8 3auem

Tema 5 Jluneitnble nuddepeHanbHbIE OIlIK-1 mecm 2

YpaBHEHHUS C MOCTOSIHHBIMU KO3 (duLIeH- OIIK-8 3auem

TaMH.

Tema 6 WnterpupoBanue muddepenim- OIllK-1 mecm 2

QIbHBIX YPABHEHUN C IIOMOINBIO CTEIEH- OIIK-8 3auem

HBIX W TPUTOHOMETPUYECKUX PS/IOB.

Tema 7 MonenupoBaHue NIpPOLECCOB B OIlIK-1 npakmuyeckoe 3a0anue
noMmombio IY u cucreM u3 IBYyX ypaB- OIIK-8 3auem

HEHUM.

Tema 8 MoaenupoBaHHe MPOIECCOB B TIO- OIlIK-1 npakmuyeckoe 3a0anue
Mouipto /Y u cucrem u3 TpéX ypaBHEHUM. OIIK-8 3auem

Tema 9 YpaBHeHHS MaTeMaTUYeCKOH (u- OIlIK-1 npakmuyeckoe 3a0anue
3HKH. OIIK-8 3auem

Taomuna 3

KpI/ITepI/II/I OLCHHUBAHUS PC3YyJIbTAaTa O6y‘ICHI/IH 110 ANCIHUININIMHC MU IIIKaJIa OICHUBaAHUA
110 AU CIUITIIMHC

Pe3yJ'H)TaT 06y11e- KpI/ITepI/II/I OILICHMBAHUA pE3yjibTaTa OGy‘IeHI/IH 110 JUCHUIUIMHE U IIKaJIa OLCHU- Hpouez[ypa
HUS 110 JUCHUILIN- BaHU 110 JUCHHUIUIINHE OLICHUBAaHUsA
He 2 3 | 4 | 5
He 3aureno 3auTeHo
nJl-1 OIIK-1 Omcymcmeaue Henonnvle Chopmuposan- Cehopmupo- Tecmuposa-
3Hamb: ocHogbl unu ¢hpaemen- npeocmae’e- Hble, HO CO- 8aHHble CUC- | HUe
Mamemamux, mapHwie npeo- HUs1 06 OCHO- Oeporcawjue memamuye-
@usuxu, gvruuc- cmasnenusi 06 8ax mamema- omoenbHble cKue
JUMENbHOU mex- OCHO8aX Mame- muKu, Qusu- npobenvl nped- | npedcmagie-
HUKU U npo- Mamuxu, Quzu- KU, 8bI4UCTU- cmaenenusi 06 | Hus 06 OCHO-
2PAMMUPOBAHUSL. KU, 8bl- menbHOU mex- OCHO8ax ma- 8ax mame-
YUCIUMENbHOU HUKU U npo- memMamuxi, Mamuxu,
MexXHUKU U npo- epamMmuposa- Gusuxu, gvl- Gusuxu, gvl-
epamMmupo- HUA. YUCIUMENbHOU yucaumens-
BAHUSL. MexXHUKY U HOU MexXHUKU
npozpamMmupo- u npozpam-
BAHUSL. MUPOBAHUSL.
HJ[-2 OIIK-1 Omcymcmeaue B yenom yoos- B yenom yoos- Cehopmupo- Tecmuposa-
Ymems: pewamo VMeHUl unu Jlemeopumerb- Jlemeopumerb- 6aHHble YyMe- | Hue
cmanoapmmbie @pacmenmap- Hble, HO He Hble, HO CO- HUA paspa-
npogheccuonanv- Hble YMeHUs pe- cucmemamu- Oeporcawjue bamvleams u
Hble 3a0ayu ¢ uleHus cman- 3UpPOBaHHbIE omoenbHble peuiams
npumeHeHuem dapmmvle npo- YMeHUs peule- npobenvt yme- cmauoapm-
ecmecmeeHHo- geccuonanvuvix HUs CIan- HUs peuieHus Hble npogec-
HAYYHbIX U 00- 3a0ay ¢ npume- dapmHule cmaunoapmmbie CUOHAIbHBLIE
W eUHIHCEHEPHBIX HeHuem ecme- npocgheccuo- npocgheccuo- 3adauu ¢
SHaHUl, Memo- CMBEHHOHAYY- HATbHBIX 30044 | HATbHLIX 3a40a4 npuMeHeHU-




006 mamema- HBIX U 0OUjeuH- ¢ npUMeHeHU- ¢ NpUMeHeHU- em ecmecm-
MUYecKo2o ana- JHCEHEPHBIX 3HA- em ecmecm- em ecmecm- 6EHHOHAYY-
U3a U Mooenu- HUll, Memooos BEHHOHAYYHBIX BEHHOHAYYHBIX HBIX U 0buUe-
posanusl. Mamemamuye- u obweundice- u obweundice- UHIICEHEPHBIX
CKO20 aHanu3za u HEPHBIX 3HA- HEPHBIX 3HA- 3HAHULl, Me-
MoOenuposanus HUU, Memooos HUU, Memooos moooe ma-
Mamemamuye- Mamemamuye- memamuye-
CK020 aHAIU3a CKO20 aHanu3a CKO20 aHanu-
u Modenupoga- | u modeauposa- | 3au mooenu-
Husl HUsl posanusl
HJ[-3 OIIK-1 Omcymcmeaue B yenom yoos- B yenom yoos- Chopmupo- | mecmuposa-
Hmemw nasvixu: 61a0eHUst Ul Jlemeopumens- Jlemeopumens- 6aHHble 611~ | HUe
meopemuyecKo- @pacmenmapnvie Hble, HO He Hble, HO CO- Oenus
20 U 9KChepu- 671a0eHUs1 HABYI- cucmemamu- depoicawue HABbIKAMU
MEHMANLHO20 Kamu meopemu- 3UposanHble omoenvHvle meopemuye-
uccnedo8anus 4ecKoeo U IKc- 61a0eHUs Ha- npobenv 61a- CK020 U IKC-
00beKmog8 npo- nepuMeHmaib- BbIKAMU MeO- Oenus Hagvl- nepumen-
geccuonanvrotl HO20 UCCTed08a- | pemuueckozo u Kamu meope- MAIbHO20
OdesmenbHOCmU. HUsl 00bEeKmos 9KCnepumen- MUYecKo2o u uccnedosa-
npocgheccuo- MATbHO20 UC- 9KCnepumen- HUsl 00beK-
HavLHOU Oes- cnedosamus ManbHo2o Uc- moe npogec-
menbHoCmu 00beKmog cnedosanus CUOHATLHOUL
npogeccuo- 00beKmos oesimenbHo-
HavLHOU Oest- npogeccuo- cmu
menbHoCImu HavHOoU Oes-
menbHoOCmU
HJ[-1 OI1K-8 Omcymcmeaue B yenom yoos- B yenom yoos- Chopmupo- | npaxmuue-
3namv: memo- 61a0eHUst Ul Jlemeopumens- Jlemeopumens- 6ana Memo- | ckoe 3adanue
donoeuto U oc- @pacmenmap- HOe, HO He Hble, HO CO- donocus u
HOBHble MemoObl Hble 6ladenus cucmemamu- depoicawue OCHOBHbIE
Mamemamuye- Memoodonozuet u 3uposannoe omoenvHble Memoovl
CK020 MoOdenu- OCHOBHBIMU Me- e1a0enue me- npobenvt 61a- Mamemamu-
posanus, Kuac- mooamu mame- modoonozuell u OeHus memo- Y4ecKo2o Mo-
cughuxayuro u Mamu4ecko2o OCHOBHBIMU donoeueti u oc- | OenuposaHusl,
yCao8us npume- Moodenuposa- Memooamu HOBHbIMU Me- Kraccuguxa-
Henusi mooenell, HUsl, K1ACCU- Mamemamuye- moovl Mame- yu u ycio-
OCHOBHblE Me- Guxayuro u yc- CK020 MoOenu- Mamu4ecko2o 6Usl npume-
moovl U cpeo- n08UsL npu- posanus, kuac- Moodenuposa- HeHus. Mooe-
cmea npoexmu- MeHeHUs Mo- cughuxayuro u HUs1, K1ACCU- netl, OCHOG-
POoBanUs UH- deneil, OCHOG- VCnogusi npu- Guxayuro u Hble Memoobl
Gopmayuonnwix Hble Memoovl U MeHeHUs Mo- VCnogusi npu- u cpeocmea
U agmomamusu- cpeocmea npo- deneil, OCHOG- MeHeHUs Mo- npoeKmupo-
POBAHHBIX CUC- eKMUposanus Hble Memoobl deneil, 0CHOG- 6aHUSL UMH-
mem, uHcmpy- unpopmayu- u cpeocmea Hble Memoobl Gopmayuon-
MenmanbHble OHHLIX U as- NpPOEeKmuposa- u cpeocmea HbIX U A6-
cpeocmea Mo- MOMAMuU3Upo- HUsi uHghop- NpPOEeKmupos8a- momamusu-
denuposanus BAHHBIX CU- MAYUOHHBIX U HUsl uHghop- POBAHHBIX
NpPOEeKmupos8a- cmem, uHCmpy- agmomamusu- MAYUOHHBIX U cucmem, uH-
Hus uHghopma- MenmanbHble POBAHHBIX agmomamusu- cmpymen-
YUOHHBIX U AG- cpeocmea Mo- cucmem, uH- POBAHHBIX manvHvle
moma- denuposanus cmpymen- cucmem, uH- cpeocmaa
MUSUPOBAHHBIX NPOEeKmuUpo8a- MmanvHvle cmpymen- Moodenuposa-
cucmem. HUsl uHghop- cpeocmea Mo- MmanvHvle HUs1 NPOeK-
MAYUOHHBIX U denuposanus cpeocmea Mo- Muposanus
agmoma- NPOEeKmupo8a- denuposanus unpopmayu-
MUSUPOBAHHBIX HUsi uHgop- NpPOEeKmuposa- OHHbIX U
cucmem. MAYUOHHBIX U HUsi uHghop- agmoma-
agmoma- MAYUOHHBIX U MU3UPOBAH-




MUUPOBAHHBIX agmoma- HBIX CUCEM.
cucmem. MUSUPOBAHHBIX
cucmem.
HJ[-2 OI1K-8 Omcymcmeaue B yenom yoos- | B yenom yoos- Chopmupo- | npaxmuue-
Yuems: npume- 61a0eHUst Ul Jlemeopumerns- Jlemeopumerns- 6ana Memo- | cKkoe 3adanue
HAMb HA NPAK- @pacmenmap- HOe, HO He clc- Hble, HO CO- donozus
muke mamema- Hble 6ladenus memamuzupo- deporcawjue npumMeHeHus
muyeckue mooe- Mamemamuye- | 6aHHoe  @1ade- omaoenvHvle Ha Npakmuxe
U, Memoovl u CKUMU MOOeNsi- | Hue — mamema- | npobevl 61a- Mamemamu-
cpedocmea npo- MU, Memooamu u | muuyeckumuy Mo- OeHus mame- yeckue mooe-
EeKMUposanus u cpedcmeamu densimu, Memo- | MamudecKumu JU, Memoowvl
asmomamuzayuu npoekmuposa- | oamu u cpeocm- Mooenamu, u cpeocmea
cucmem Ha HUSL U ABMOMA- | 6AMU NPOEKMuU- |  Memooamu u npoeKmupo-
npakmuxe muzayuu cuc- | poganusi u as- cpedcmeamu 8aHUA U a8~
mem Ha npax- momamusayuu NPOEeKmupo8a- momamu3sa-
muke cucmem Ha HUSL U A8MO- yuu cucmem
npakmuxe Mamuzayuu Ha npakmu-
cucmem Ha Ke.
npakmuke
HJ[-3 OI1K-8 Omcymcmaue B yenom yoos- B yenom yoos- | Ciopmuposa- | npakmuue-
Hmemsv naswixu: 61a0eHUst Uil Jlemeopumerns- Jemeopumensv- | Ha Memoodono- | ckoe 3adanue
Modenuposanus @pacmenmapuvie | Hoe, HO He cuc- | Hble, HO coOep- 2ust U OCHO8-
u 671a0eHUs1 MeMmo- memamuzupo- arcawjue om- Hble Memoobl
NpPOeKmuposanus donoeuetl u oc- 6anHoe enade- | OeiavHvle npobe- | mMamemamuie-
UHPOPMAYUOHHBL | HOBHLIMU Memo- | Hue Memodono- JIbl 8AOEHUsL CK020 MoOdenu-
X u damu mamema- auetl U OCHOG- Memoodonozuet posanus u
ABMOMAMU3UPO8 | THUYECKO20 MOOe- | HbLMU Memooa- U OCHOBHBIMU | NPOEKMUPO8A-
AHHBIX cucmem. JUPOBAHUS UH- MU Mamemamu- | Memoovl Mame- | Hus uHgpopma-
Gopmayuonnvix u | ueckoeo mooe- Mamu4ecko2o YUOHHBIX U
agmMoMaAmMu3uUpo- | JIUPOBAHUS UH- | MOOEIUPOBAHUS | ABMOMATMU3U-
BAHHBIX cucmeM | OPMAYUOHHBIX | U NPOEKMUPO- POBAHHBIX
u agmomamusu- | 8aHus UHQop- cucmem.

POBAHHBIX CUC-
mem

MAYUOHHBIX U
asmomamu3u-
POBAHHBIX CUC-
mem.




®OH/] OLIEHOYHLBIX CPEACTB JJIA ITPOBEAEHNA TEKYIIEI'O
KOHTPOJIA

Tecm 1 (npumep)

Japanmne 1. Onpegennre THO KGEIOMO
H3 JAHHEIX YPABHEHHIA:

S
1) = i+5.m'—;
X x

2) ' +y—x" =0;
3) 1{}'1 —4}{.’.‘r+_1-'dj-'= 1

4) y'+ = Arcsinx.

l—x~

Bapnantl 0TBETOB:
VPABHEHHE ¢ PA3IeNAOIHMHCH
MEPEMEHHBIMH;
OIHOPOAHOS YPABHEHHE NEPBOTO
MOPAAKA:
NHHEHHOE VPABHECHHE NEPBOro
MOPRIKA:
vpasrnenne bepuymnmm.

Jananne 1. ConoctassTe YpaBHCHHA
BTOPOrD NOpAAKa H cnocodsl HX

pelIeHNHA.
5 %3
) 2xy () =0;
; 2 |
2) ¥y =2sinxcos x—sin x;

3) 3y =Ty =0.

BapuanThl 0OTEETOBR:
NOCISI0BATENLHOE HHTETPHPO-
BaHHE ODEHX 9ACTEH YpaBHEHHA;

F L L
noactanoeka 3 = z(x) ¥"=="(x);

dp

nonctanoska 3 = p(y) y" = pd—-
i

Jananne 3. Vieawwure Qynrumio,

ARMAUYICHE PEUICHHEM YPABHCHHA
dx

2Ax+1)

ydy =

BH]’I-I-IH:][TLI OTEETOER:

oy=g ;
oy=2;
I
ay= .
- x+l

oy= ﬁll'lni:r+li .




Janaume 4. Pemenuamy ypagHenus
¥y =2x+1)+e"

ABAAIOTCA DYHEIHH ...

Enpn AHTEI OTBETOB: | VEAAKHTE ABa
OTHEETA)

[x+1)

o y=
B ]
3

+e" +Cx+C5;

=(x+1) +e" +Cx+C5:

op=x" +x" +&+Cx+Cy;
3

oy=—+x"+e"+Cx+C5.
3

3anauue 5. Cpean nepedHcIeHHEIX
3aqaq «aagaueil Komm» ssnserca ...

Eﬂ]’ll‘l AHTEI OTBECTDE:

y xyy =1 —x:

o ydx+ctg xdy =0, 1{¥E=
3

-~

1"=3}'—I;

o (¥ +0Y =1 wo)=1, »i)=2.

Janamne 6. Gyuxuns y = Clx+1)
ABIAETCA PELIEHHEM YPaBHEHHA
¥ +2=0,ecom C npunnmaer

IHAYEHHE ...

Vikamure oTReT

3aaamme 7. Pewnre 3anauy Kommn
xy —by=x,
1
.Fl{l] e

f

H B OTEETS VEEHTS IHAMEHHE }'[ﬂ]

VEa®HTE OTRET

3ananue 8. Pemnre andupepenunans-

b A
HOE YpaBHEeHHE )} = =

JanmmHTE NOHOE pelenne

3ananme 9. Pemnre andupepenunans-

¥
=yl 1.4

HOS YpaBHEHNE _]-'

JanNHIIATE ToaAH0e pemenne

3anaune 10. Peunire andepepenipan.-
Hoe ypasuenue ' +2xy =1+ "

3AnNHIIHTE NOAHOE pellenne




Tecm 2 (npumep)

Jananne 1. ¥Yramure ypasnenns,
PelleHHs KOTOPLIX MOXHO HAHTH C
NOMOIILI0 METOA2 BEAPHALIHH IPOH3-
BOMLHEIX TOCTOAHHLIX.

Bapuantel oTBETOR:
( yKaH#HTE HE MEHEE IBYX OTBETOR)

[} _}I'_q_-:.:".l. 3}‘:95:’:;
o 3" =9y + 20y = x" cosx:
o 2y'—yp+1=0;

oy +y=0.

3ananme 1. PyngamenTanLHan
CHCTEMA PelleHnii ypasHeHns

¥ +dy + 20y =0 umeer sug ...

BapuanTel 0TBETOB:
oy =cosdx, y; =sindx;

Ay _ x
W R APy D

o yy=¢ “cosdx, y; =¢ “sindx;
o y=e, =1

Jananne 3. [lano andupepenunant- | Vekamnre oTeern:

HOE YPaBHEHHE TPETLErD NOPAIKa ki =

y +y -2y =0. M.

KopraMu ero xapakTepicTHYEcKor 1_ o

YPaBHEHNA ABAOTCA ...

3

Jananue 4. Yaxure B 4acTHOro
pewenna neoanopoanoro andpepen-
UMATLHOrO ypasHenus y +6) =5x.

Bapuantw orseros:
o y=(Ax+B)x:

2,
o y=(4x+B)e ? ;
o y=Ax+8;

Ax .

o y=

3ananne 5. ConocrasbTe THNM Ypas-
HEHHIT H HX BOIMOKNLIE PEILICHHA:

| ) anmeiinoe ypasnenne nepsoro
NOpsAJKa;

2) auneiinoe oAHOPOAHOE YPABHEHHE
BTOPOro NOPAAKa;

3) auneiinoe HeoAHOPO/IHOE YpaBHe-
HHE BTOPOro Nopsjaxa;

4) nuneiiHoe HEOAHOPOAHOE YpaBHe-
HHE TPETLErO NOPAJKA.

BIPHHHTH OTBETOB:
3r v -3 3
y=Ge  +Cxe  +2¢";
y=(C, +Cox)e*;
y=x+Ce™";

y=C+Cpx+Cie™™ +x°.

3anamme 6. Oynkuns y = e apaser-
ca pewennem anddepenunansioro
ypasienns ) —Cy'+2y =0, ecan

C npuHHMaeT 3HaYCHHE ...

YKkaxure orBer




3aaaunne 7. [lo meToay Bapuaumn Bapuantsi oTBeTon:

NPOH3BOILHLIX MOCTOSHHLIX 4ACTHOE . 3 . 3
- : . : o y=Cx)e™ +Cslx)e™";

pellielie HeoAHOPOAHOr0 ypaBHeHHS 2

- ’ e )32 - -1%
y —y —by=xe" cneayer uckate s | ©) =Clx)e™ +( :[-T}t’ -

BHJAC ... J-=e‘:‘ [(‘,[:r)+ x(':[.r}];

o y=e"[Cy(x)cosx+ Cs(x)sinx].

3aaanue 8, Peumre nddepernumans- | Jannmnre noanoe pemenne
noe ypasienne v +4y +20y=0,

v(0)=1, y(0)=2.

3anaune 9. Peunre auddepenun- Janumnre noJanoe pemenne

2x

.
AnLHOE YpaBHEeHHE )y —V=¢

3aaanme 10. Pemnre cucremy JanmmnTe nosHoe peurenne
anddepenumanLHLIX ypasueHuii

xX'=3x-2y,

V' =5x+6y. ,
R R R T N L L L L L L et wt

OreHka pe3ysIbTaTOB TECTUPOBAHUS. 32 KaXK/IbIM MPaBUIbLHBIA OTBET HAYUCIIS-
ercs 1 6amn. Jns nepeBona 0aioB B OLEHKY MPUMEHSETCS YHUBEpCalbHas IIKaa
OIICHKU 00pa30BaTeIbHBIX JOCTIWKEeHNI. Eciu oOyuatomuiics HabupaeT

ot 90 1o 100% oT MakCUMaJIbHO BO3MOXXHON CYMMBI OQJJIOB - BBICTABJISETCS

OIIEHKA <OTIMYHO;

ot 80 10 89% - orieHKa «XOPOIIIO»,

ot 5110 79% - o1ieHKA «yAOBJIETBOPUTEIHHO,

MeHee 51% - olieHKa «HEY10BIETBOPUTEIHLHO.

IIpakxmuueckoe 3a0anue

Pewums 3a0auu, ucnonv3ys mamemamuieckylo mMooeib — OObIKHO8EHHOE
oughgepenyuanvroe ypagnenue nepeoco nopsoKd.

1. Haiiti kpuBytO, MPOXOASIIYI0 Yepe3 Touky (2; 16), 3Hast, 4TO YIrJIOBOM KO-
s dureHT KacaTelbHOW B M1000H TOUKE KPUBOM B TpU pa3a 0oJibllie YIrIoBOro KO-
s dunrienTa npsiMoi, COeIMHSIONIEH 3Ty K€ TOUKY C Ha4yaJIoM KOOPAMHAT.

2. Haiitn ypaBHEHHE KpUBOW, mpoxoasiieii yepe3 Touky (4; 1), mis KoTopoi
OTPE30K KacaTeJIbHOW MEXJy TOUKOW KacaHWs U OChIO aOCIUCC AENUTCS IMONoJjiaM B
TOYKE MEPECEUEHHUSI C OChIO OpIMHAT.

3. KpuBas npoxoaut uepe3 Touky ¢ koopauHaramu (0; —2) u oOmagaeT Tem
CBOICTBOM, YTO TaHI€HC YIJla HAKJIOHA KacaTeIbHOU B JIIOOON €€ TOUKe paBeH OpIu-
HAaTe 3TOW TOYKH, YBEIIMYEHHON HA TPU e€AUHUILIBl. HaliThu ypaBHEHUE 3TON KPUBOM.

Pewums 3a0auu, ucnonv3ys mamemamudeckylo mMooeib — O0ObIKHOBEHHOE
oughgepenyuanvroe ypaguenue mopoco nopsaoKd.



1. MarepuanbHas TOYKa Macchbl M ABrokeTcs o ocu OX moj aeiicTBreM BoccTa-
HABJIMBAIOIICH CHJIbI, HAMPABJICHHOW K Hayaly KOOPAMHAT M MPONOPIMOHAILHON
PaCCTOSHUIO JIBIDKYIIEHCS TOYKH OT Havana (ko3 UIMEHT MPOMOPIHOHAILHOCTH B
4 pa3za Gombiie Macchl ToukH). Cpea, B KOTOPOH MPOUCXOIUT JABHIKEHHUE, OKA3bIBACT
COIPOTHUBJICHKE, MPOMOPIHOHAIBHOE CKOPOCTH JBHIKEHHS TOUKH (Kod(hdHImeHT
MPOIOPIIMOHATLHOCTH PABCH Macce MaTepHUaabHON ToukH). HaliTh 3aKOH JBUKCHHMS.

2. MatepuajbHasi TOYKa MacCoi M JBIIKETCS MO MPSIMOM, MPUTIATHBaeMas K He-
MOJIBHYKHOMY IIEHTPY CHIIOH, IPSMO IPOIMOPIHOHAIBHON PACCTOSHUIO TOYKH OT IICH-
Tpa npuTsHKeHUs. CONPOTUBIICHHE Cpebl OTCYTCTBYeT. ONpeaeuTh 3aKOH JBHKE-
HUS TOYKH, €CJIM B HAYaJbHBIH MOMEHT BPEMEHH IOJOKEHUE TOYKH OT LIEHTPA IPH-
moxeHust X(0) = 20 m, HayanbHas ckopocth X'(0) = 5 M/c. (Ykazanue: HeHTp NpuUTs-
’KCHHS MTOMECTUTh B HAYaJI0 KOOPAHMHAT, KO3()PHUIMEHT MPONOPIIMOHATILHOCTH B3STh
paBHBIM K 2m).

3. MarepuanbHasi TOYka Maccoil 1 Kr JBYDKETCS MO MPsSMON U3 MyHKTa A B
nyHKT B mox nmetictBueMm moctosinHo# cuibl F = 2 H. CompoTtuBieHue cpesl mpo-
MOPIMOHATILHO PACCTOSHHUIO TEJIa OT TOYKH B M B Hauaj bHBIH MOMEHT BPEMCHH PaB-
o f = 1 H. HavyanpHast ckopocTh TOYKH paBHA HY/0. ONpeIeuTh 3aKOH JABHKCHHUS
touku. (Ykazanue: paccMoTpeTh QyHKIH0 X(t) — KOOpAHHATA TOYKH B MOMEHT Bpe-
MeHH t).

®OH/] OIEHOYHBIX CPEACTB JJIA ITPOBEAEHMA ITIPOMEXYTOYHOI'O
KOHTPOJIA
IIpomesicymounas ammecmayus — 3ayem

Bonpocwul k 3auemy

1. Huddepenunanbabie ypaBHeHus 1-ro nopsaka. OOmiee W 4yacTHOE peuieHue, o0-
il 1 yacTHbIM uHTerpan. WurerpansHas kpuas. Ocoboe pemieHue. Teopema cyiiecTBOBaHUS
U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

2. Huddepenunanbible ypaBHeHUs 1-r0 mopsiika €  pa3JessiolUMUCS TTepEeMEHHbI-
Mu. OpHoponnsle nuddepeHunanbable  ypaBHeHUsI1-ro mnopsnka. Jluneilnsle nuddepenuans-
HbI€ YpaBHEHUS MEPBOIO MOPSIJIKA.

3. Teopema Ilukapa. Tpu cirydas NOHMKEHHS OPSAIKA.

4. CBoiicTBO nMHEHHON KoMOMHauu pemeHuii. Onpenenurens Bpouckoro. dynnaa-
MEHTaJIbHAsI CUCTEMa PEIICHUH OJIHOPOTHOTO JIMHEWHOTo auddepeHmaibsHoro ypasuenus. O0-
11ee peLICHHE.

5. CpoiicTBo JMHENHHON KomOuHanuu pemeHuit. Omnpexnenutens Bponckoro. ®yn-
JAMEHTAJbHAsl CUCTEMa pEeLIeHUH OJHOPOJHOIO JHMHEWHOTO U (depeHINaTbHOTO YpPaBHEHHUS.
O6mee pereHue.

6. Meton Ditnepa. XapakTepuCTHUYECKOE ypaBHEHHE. MeEToll HEONpeAeTEHHBIX KO-
s¢dunumenToB. MeTosl Bapualuu IPOU3BOJIbHON MOCTOSTHHOM.

1. JlBa croco0a uHTerpupoBaHus 1uddepeHINaIbHbIX YPAaBHEHUM C IOMOIIBIO
CTENEeHHbIX Ps10B. CBOOOIHBIE M BBIHYXJECHHbIE KOJIeOaHUS Ipy3a, OABEIIEHHOTO Ha TPYKUHE.

8. Juddepenunanbible ypaBHEHUS, MOJCIUPYIOUINE pa3BUTHE Nomynauuid. Cucrema
midpdepeHunanbHbiXx ypaBHeHHH. Touku paBHOBecus. Da3oBble KpuBble, (ha30Bble€ HOPTPETHI.
Henunelinasg nmHaMuKa B3aMMOJIEHCTBYIONIMX MOMYIISIUN.

0. [IpumeHeHre HENUHEHHBIX CHCTEM JJIi MOJAEIUPOBAHUS SIUJAEMHUIl B 00ILECTBE.
Mopnenb pa3BUTHUS SMIUJIEMUU BUPYCHOTO 3apa’k€HUsl KOMIBbIOTEPOB. MojiennpoBaHue KackalioB
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XUMHMUYECKUX IPOIIECCOB CUCTEMAaMU Pa3HOCTHBIX JAuddepeHanbHbIX ypaBHeHU. Tpéxmep-
Hble (pa3oBble moprpeThl. Cuctema ypaBHeHUH JlopeHla, ONMMCHIBAIOIIAs COCTOSHUE ITOTO/IBI.

10.

JuddepeHunanbHOoe ypaBHEHHE MaJbIX KOJIEOaHUM CTPYHBI.

WNHuTterpupoBanue

BOJIHOBOTO YypaBHeHHs criocoOom [lamambGepa. Pemienue BosiHOBOro ypaBHeHHs! criocoOom Dy-
pee. Pemenue TtenerpadHoro ypaBHeHus metonoM Dyppe. Pemienune ypaBHEHHS TETUIONPOBO/I-
HOCTH JUIl HEOTPAaHHUUYEHHOTO CTEPKHS.

11.

JIOMMPOBOJHOCTH 1A HCOTPAHUYCHHOTO CTCPIKHA.

Pemenne Ttenerpaduoro ypaBHeHusi metogoM Dypre. Pernenue ypaBHeHHs Ten-

Tabnuma 5
Kpurepuu onenuBanus
MakcumaiibHOE
HaumenoBanue KonunuectBo
HOKA3aTEInL Kpurepuu onennBanms KOJIMYECTBO SAILIOR
6aJI0B
|. KAUECTBO OTBETA

1 CootBercTBHE - CUCTEMaTU3UPOBAHHbIE, TTTyOOKHE U TOJI- 10
OTBETOB, TIOCTAaB- | HBIE 3HAHUS 110 BCEM pasziesaM yuyeOHO# mpo-
JIEHHBIM BOTIPO- TPaMMBI
cam - TIOJTHOE ¥ TITyOOKOE YCBOCHUE OCHOBHOM U

JIOTIOJTHUTEIBLHOM JINTEPATyPhl, PEKOMEH, 10~

BaHHOM paboueil mporpaMMoi JUCIUILIMHBI

-YyMEHHE OPUEHTHUPOBATHCS B TEOPHSIX, KOH-

LEMIHUIX U HAMPaBICHUAX TI0 U3ydaeMOu

TUCITUTIITNHE
2. 'paMOTHOCTB - BJIaJICHUE TEPMUHOJIOTUEN U MOHATUIHBIM | 5
W3JI0KEHUS amnmapaToMm MmpoOJIeMBl;

- HAYYHBIA CTHJIb U3JIOKEHUS.
3. CamocTosTENh- | - CTETICHh 3HAKOMCTBA aBTOPa pabOTHI C aKTy- | 5
HOCTbB BBITIOJIHE- | aJbHBIM COCTOSIHHEM H3y4daeMoi mpoliema-
HUS pabOTHI, TTy- | THUKH,
OnHa popabOTKH | - AOMIOJTHUTEIIbHBIC 3HAHUS, UCIIOJIb30BaHHBIC
Marepuasna, uc- MIPU HAITMCAHUU PAOOTHI, KOTOPHIC MOTYICHBI
MOJIb30BAHKE Pe- | MOMHUMO MPEAIOKEHHOM 00pa3oBaTEIBHOM
KOMEH/IOBAaHHOMU U | MPOTPaMMBI;
CITPABOYHOM JIU-
TepaTyphl
OO01ast o1eHKa 32 BBHITIOJTHCHUE 20

OTBETbBI HA AOIIOJIHUTEJIBHBIE BOITPOCHI 110 COAEP’)KAHUIO PABOTHI

Bompoc 1 5
Bomnpoc 2 5
OO01mast o1eHKa 32 OTBETHI HA BOMPOCHI 10
Hroro 30

Jlns mepeBoja 0aioB KPUTEPUABHO-ITKAIMPOBAHHOM TaOJIUIBI B OIEHKY
MIPUMEHSIETCSl YHUBEPCAIbHAs IIIKaja OIEHKH 00pa3oBaTeNbHBIX NOCTWXKeHH. Eciu
CTyJICHT HaOUpaeT:

27-30 0aI0B U BEBIIIIE - OIEHKA “OTIUYHO,
26 -21 6aIoB U BBIIIE - OIIEHKA «XOPOIIO0,
18-21 6anioB U BBIIIE - OIIEHKA «YIOBICTBOPUTEIHHO,
MeHee 18 - orieHKa «He 3a4TEeHO».
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