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

Paboueii mporpammoit aucuumiuHbl - «/Iuddepenunanbupie  ypaBHEHUS»
PEeayCMOTPEHO (HOPMHUPOBAHUE CIEAYIOMINX KOMITETEHIIUM.

Tabmuma 1
[lepeyenb KOMIETEHIIMM U 3TANbl KX (POPMUPOBAHUS B TIPOIIECCE OCBOCHUS
JIACIIUILTAHBI
Ko nnaukaropa
Kox n HanmeHoBaHue [Tmanupyemblie pe3yabTaTbl 00ydIeHUs 110
KOMITCTEHITUH FOCTIDKCHHA TUCIUTUIAHE
KOMITCTEHITUHI
OIIK-1: OIIK-1.1 ITpumenenue | 3HaTh. OCHOBBI Ju(pdepeHIHaTBHOTO U
CrniocoOeH IpUMEHSTh | OCHOBHBIX 3aKOHOB WHTETPATHLHOTO HCUHCIICHHS
€CTeCTBEHHOHAYYHBIC | €CTECTBEHHOHAYYHBIX U | YMETh! penrarhb CTaHJIapPTHBIE
1 OOIIEUH)KEHEPHBIE | OOIIETEXHUYECKUX npodecCHoHaIbHBIC 3a71a4u c
3HAHHSI, METOIbI JTUCIMIUINH, CBA3aHHBIX | MIPUMCHCHHEM  TU(GQGEPCHIHATBLHOTO |
MaTeMaTH4eCKOTro ¢ mpodeccruoHaNbHOM WHTETPATHLHOTO HCUUCIICHHS.
aHaJM3a u NESITEIbHOCTBIO Brnaners: HaBbikamu audQepeHnnanbHOTo
MO/ICTTUPOBAHUS, " HHTETPATBHOTO HCUYHCIICHUS B
TEOPETUYECKOTO U podeccHoHaIbHOM 1€ TEIbHOCTH
skcnepuMenTanbHoro | OITK-1.2 3HaTh. METOJIbI MAaTeMAaTHYECKOTO aHajm3a
UCCIIEIOBAaHUS B [IpuMeHeHHE METOIOB | M MOJICITHPOBAHUS
npohecCUOHAITBHOU MaTeMaTHUYECKOTO YMeTs: pemarb CTaHJIapTHBIE
JEATEITbHOCTH. aHaJM3a u npodeccuoHalbHbIE 3a/1aun C
MO/ICTTUPOBAHUS B NPUMEHEHHEM METOJIOB MaTeMaTHYECKOTO
npodeccuoHanIbHOM aHaJM3a ¥ MOJICTTMPOBAHUSI.
JEATEIbHOCTH Brnaners: HaBbIKaMU TIPHUMEHECHHUS METOJIOB
MaTeMaTHIEeCKOTO aHayu3a u
MOJENUPOBaHUS B  IpOo(ecCHOHATBLHON
JEATEINbHOCTH
OIIK-8: OIlK-8.1 3HATh. METOHMOJOTHI0 XU OCHOBHBIE METO/IbI
CrniocobeH mpuMeHsTh | MaremaTnyeckoe MaTEeMaTHIECKOTO MOJICIIMPOBAHUS,
MaTeMaTH4eCKHe MO/ICTTUPOBAHUE KJIacCU(UKAIIMIO U YCIOBHS TPUMEHEHUS
MOJIEJIH, METOJIbI U CIIO’KHBIX CHCTEM, MOJIeNeld JUISL CJIOKHBIX CHCTEM, METObI
CpeacTBa aHaJIN3 JTaHHBIX aHaJIN3a JTAHHBIX
MIPOCKTHPOBAHUS YMmeTs: MIPUMCHSTH Ha MIPAKTUKE
WH()OPMAIMOHHBIX U MaTeMaTH4YeCKUe  MOJIENH, METOABl |
aBTOMAaTH3UPOBAHHBIX cpexacTBa MIPOCKTHPOBAHUS "
CHCTEM. aBTOMATH3aI[MH CUCTEM Ha MPAKTHKE.
Bnanmerp: HaBBIKAMH ~ MaTeMaTHYECKOTO
MOJEITUPOBAHUS CIIOKHBIX CHCTEM, aHAJIM3a
JTAHHBIX.
2. Ilacnopt ¢oHIa OIEHOYHBIX CPEeACTB /Jsi TNpPOBeJdeHHs] TeKylleidl u

NMPOMEKYTOYHOI aTTecTAlMH 00y4ar0IIUXCH




Tabnuua 2

OH@HO‘IHBI@ CpCACTBa IJId IPOBCACHUA TCKYH.ICfI u HpOMe)KYTO‘IHOI‘/Il arTeCTallunu

oOy4Jaromuxcs
HanmenoBanue HanmenoBanue
Ne dopmupyemas
w pasnena (TeMbl) KOMITCTCHITHSE OIICHOYHOTO
JTMCIUTUTHHEI cpeacTBa

1 Tema 1 OcHOBHBIE MOHATHUS TEOPUU OIlIK-1 mecm 1
maddepeHnnanbHbX ypaBaeHui(1Y). OIIK-8 3auem

2 Tema 2 OCHOBHBIC BHIBI OIlIK-1 mecm 1
g depeHnnanbHbIX ypaBHEeHU I 1-ro OIIK-8 3auem
MOpsIJIKA.

3 Tema 3 ludhdepeHnmanbHbie ypaBHESHUS OIIK-1 mecm 1
BTOPOTO MOPAJZIKA, JOMYCKAIOIIHE OIIK-8 3auem
MTOHIKEHHE TIOPSIJIKA.

4 Tema 4 Jluneninbie nuddepeHanbHbIe OIllK-1 mecm 2
YpaBHEHHSI I1-TO TTOPSIKA. OIIK-8 3auem

5 Tema S Jluneitnbie nuddepeHnanbHbIe OIllK-1 mecm 2
YpaBHEHUS c ITOCTOSTHHBIMU OIIK-8 3auem
ko3 dumeHTamu.

6 Tema 6 WuTerpupoBanue OIIK-1 mecm 2
i depeHunaIbHbIX — ypaBHEHUHN c OIIK-8 3auem
MTOMOTIIBIO CTETIEHHBIX "
TPUTOHOMETPHUYECKUX PSJIOB.

7 Tema 7 MonenupoBaHue NIpPOLECCOB B OIlIK-1 npakmuyeckoe 3a0anue
nomombto Y wm cucrem U3 OBYX OIIK-8 3auem
YpaBHEHUU.

8 Tema 8 MopenupoBaHue TIPOLECCOB B OIlIK-1 npakmuyeckoe 3a0anue
nomompbtro Y wum cucreMm wu3 Tpéx OIIK-8 3auem
YpaBHEHUH.

9 Tema 9 VYpaBHEHUS MaTeMaTHYECKOU OIlIK-1 npakmuyeckoe 3a0anue
bu3nKH. OIIK-8 3auem

Taomuna 3

KpI/ITepI/II/I OLCHHUBAHUS PC3YyJIbTATa O6y‘ICHI/IH 110 ANCIHUIINIMHC U IIKaJIa OICHUBaAHUA
110 AU CIUITIIMHC

Pesynbrar Kpurepun onieHrBaHus pe3yabTaTa 00ydeHHs 10 AUCHUILIMHE U [IKajIa [Iponenypa
OGy‘IeHI/IH 110 OLICHUBAHMUA 110 JUCLHUITIINHE OLICHUBAaHUsA
IUCLUIIINHE 2 3 | 4 | 5

He 3aureno 3auTeHo
OIllK-1.1 Omcymcmaue unu Henonnvle Cohopmuposannvr | Cihopmuposan | Tecmuposanue,
3namu: ocnogul (pacmenmapuvie | npedcmagieHusl e, HO Hble 3auem
oughghepenyuane | npedcmasaenusi 06 00 ocHo8ax cooepoicawue | cucmemamuy
HO2O U OCHO8aX ougppepenyuansy omaoenvHvle ecKue
unmezpaibHo2o | oughgepenyuarbHo HO2O U npobenvt npeocmasnenu
ucqucieHusl eou UHMESPATbHO20 | npedcmasienus | 5100 0cHO8aX
UHMESPATbHO20 ucqucieHust 06 ocHogax ougppepenyua
ucqucieHusl ougppepenyuansy JIbHO2O U
HO2O U UHMESPATbHO
UHMESPATbHO20 20




UCqUCIeHUs. UCqUCIeHUs.
OIllK-1.1 Omcymcmeaue B yenom B yenom Chopmuposan | Tecmuposanue,
Ymems: peuams VMEeHUtl Uiy yoosnemgopumein | yOO8Iemeopumen | Hvle yMeHus | 3auem
cmandapmuble (pacmenmapuvie bHble, HO He bHblE, HO paspabamviea
npogheccuonanvt | YMeHUs peulenus | cucmemMamusupo | cooepacawjue | mv u peuiams
ble 3a0auu ¢ CMAaHOapmubix 6anHble YMEHUs omaoenvHvle cmanoapmmubl
npuMeHeHuem npogheccuonanvbl pewenus npobenvt ymeHusl X
oughgpepenyuane X 3a0ay ¢ CMAanOapmubix peuterus npogeccuona
HO2O U npuMeHeHuem npogheccuonanvi | CMAHOAPMHBIX | JTbHLIX 340aY
UHmMe2parbHo20 | oughghepenyuanvio bIX 3a0a4 C npogeccuonanivh c
UCHUCTEHUsL. eou npuMeHeHuem bIX 3a0au ¢ npuMeHeHuem
uHmezpanibHo2o | ouggepenyuany | npumenenuem | ougpepenyua
UCHUCTEHUsL. HO2O U ougppepenyuans JILHO2O U
UHMESPATbHO20 HO2O U UHMESPATbHO
UCHUCTEHUsL. UHMESPATbHO20 20
UCHUCTEHUSL. UCHUCTEHUSL.
OIllK-1.1 Omcymcmeaue B yenom B yenom Chopmuposan | Tecmuposanue,
Braoemy: 81a0enuss uny | yoosiemeopumer | yOosiemeopumell | Hole 61a0eHus | 3auem
HABbIKAMU @pacmenmapnvie bHble, HO He bHblE, HO HABbIKAMU
oughgpepenyuane 61A0CHUS cucmemamusupo | cooepacawue | ouppepenyua
HO2O U HABbIKAMU 6anHble B1AOCHUS omaoenvHvle JILHO2O U
unmezpaibHo2o | oughgepenyuarbHo HABbIKAMU npobenvt UHMESPATbHO
ucuucienus 8 eou ougppepenyuansy 61a0eHus 20
npogheccuonanvu UHMESPATbHO20 HO2O U HABbIKAMU ucuucieHus 8
ol ucuucieHus 8 uHmMezpaibHo2o | oughgepenyuans | npogheccuona
desmenvbHocmu npogheccuonHanvHo | UCYUCTeHUs 8 HO2O U JIbHOU
Ul OessmenvHoCMU | HPOPECCUOHATH | UHMESPATLHO20 | OeSmMeNbHOCH
ol ucqucieHus: 8 u
desmenvHocmu | npogheccuoranvh
ou
desmenvHoCcmu
OIIK-1.2 Omcymcmaue unu Henonnvle Cohopmuposannvt | Cihopmuposan | Tecmuposanue,
3namv: memoowl | ¢pacmenmapuvie | npedcmasneHus e, HO Hble 3auem
Mamemamuyeck | npedcmaegietus 06 06 ocHogax codepoicawjue | cucmemamuy
020 anauza u OCHOB8AX Mamemamu4ecko omaoenvHvle ecKue
Moodenuposanus | MamemMamuieckoe | 20 aHAIU3A U npobenvt npeocmasnenu
0 aHanu3a U Moldenuposanus | npedcmaeieHus | 1 00 0CHO8AX
Modenuposanus 06 ocHogax Mamemamuye
Mamemamu4ecko CK020
20 aHau3a u ananuza u
MOOenuposanus | MoOeIUposan
ust
OIIK-1.2 Omcymcmeaue B yenom B yenom Chopmuposan | Tecmuposanue,
Ymems: peuams VMeHUtl Uiy yoosnemgopumein | yOO8Iemeopumen | Hvle yMeHus | 3auem
cmandapmuvie @pacmenmapuvie bHble, HO He bHblE, HO pewams
npogheccuonanvl | yMeHus pewiams | cuCmemMamusupo | cooepacawjue | CrmaHoapmHul
ble 3a0auu ¢ cmandapmuvle 6aHHble YMEHUs omaoenvHvle e
npuMeHeHuem npocgheccuonanvbl pewams npobenvl ymenus | npogeccuona
Memooos e 3a0auu ¢ cmandapmubvie pewams JIbHble 3a0a4u
Mamemamuieck npuMeHeHuem npogheccuonanvi | cmamoapmuuile c
020 ananuza u Memooos ble 3a0auu ¢ | nPOGeccUOHATbH | NpUMeHeHUuem
MOOenuposanus. | MameMamuieckoz | NpumMeHeHuem ble 3a0auu ¢ Memooos
0 aHanU3a U Memooos npuUMeHeHuem | mMamemamuye
MOOenuposanus | Mamemamuiecko Memooos CK020
20 AHAMU3A U | MATHEMAMUYECKO |  aHaau3a u
Modenuposanus 20 aHaIU3A U | MOOEIUPOBAH
MoOenuposanus ust
OIIK-1.2 Omcymcmesue B yenom B yenom Cohopmuposan | Tecmuposanue,

4




Braoemy: 81a0enuss uny | yoosiemeopumer | yOoeiemeopumell | Hole 61a0eHus | 3auem
HABbIKAMU @pacmenmapnvie bHble, HO He bHblE, HO HABbIKAMU
npuMeHeHus 61a0eHus cucmemMamuupo | cooepacawjue npuMeHeHus
Memooos HAbIKaAMU 8aHMble 81A0EHUS omoenvHble Memooos
Mamemamuieck npuUMeHeHUs HABbIKAMU npobenvl Mamemamuye
020 aHanuza u Memooos npuUMeHeHus 61a0eHus CK020
Mooenuposanus | MamemMamuieckoe Memooos HABbIKAMU ananuza u
8 0 aHanu3a U MamemMamu4ecko |  NpuMeHeHusi | MoOeiuposan
npogheccuonanvt | MoOeruposanus 8 20 aHanu3a u Memooos us e
ou npogheccuonHanvHo | MOOETUPOBAHUsL 6| MameMamu4ecko | npogeccuona
desmenbHoOCmu Ul dessimenvHoCmU | NPOPECCUOHANbH | 20 AHAAU3A U JIbHOM
oul MoOenuposanus 8| desmenbHoOCm
desmenvHocmu | npogheccuoranvh u
oul
dessmenbHOCmu
OIlIK-8.1 Omcymcmeaue Henonnvle Cohopmuposannvt |Cihopmuposan | npakmuueckoe
3namo: unu npeocmaesnenus e, HO Hble 3a0anue
Memoodonozuio u | ppacmenmapHvie | 0 Memodorocuu | codepicawyue | cucmemamuy
OCHOBHbIe npeocmasneHus o U OCHOBHUBIX omaoenvHvle ecKue
Memoovl Memooonozuu u Memooax npobenvi npeocmasnenu
Mamemamu4eck | OCHOBHBIX Mamemamu4ecko | npeocmaeneHusl a0
020 Memooax 20 0 MemoOo02UU | MEMOOON02UU
Mooenuposanus, | MamemMamuyecko | Mooeruposanus, U OCHOBHBIX U OCHOBHUBIX
Kknaccuguxayuio | 2o Kaaccuguxayuu Memooax Memooax
U yciosus Modenuposanus, U YCnogusx Mamemamu4ecko | Mamemamuye
npuUMeHeHUs Kaaccuguxayuu npuUMeHeHUs 20 CK020
Mooeneti 011 U yCnosusx Mooeneti 014 MOOenuposanust, | MOOeIuposam
CHLONHCHBIX npuUMeHeHUs CILOJICHBIX Kaaccuguxayuu ust,
cucmem, Mmooenel 0 cucmem, U yCnosusx Knaccugpuxay
Memoobl CILOJICHBIX Memooax NpUMEHeHUst | Uil U YClo8UsX
aHanusa OaHHbIX | cucmem, ananusa OaHHbIX Mooeneti 014 npumeHeHus
Memooax COJICHBIX Mooeneti 013
AHAIU3a OaHHBIX cucmem, CILOJICHBIX
Memooax cucmem,
ananusa OaHHbIX Memooax
ananusa
OaHHbIX
OIlIK-8.1 Omcymcmaue B yenom B yenom Cohopmuposan | npaxmuueckoe
Yuems: VMeHUtl Uiy yoognemgopumein | YO08iemeopumen | Huvle ymenus | 3a0anue
NpUMeHsmb Ha @pacmenmapuvie bHble, HO He bHblE, HO pewams
npakmuxe VMEHUs peulams | CUCIeMamu3upo |  cooepacawjue | CrmaHoapmHul
Mamemamu4ecKu cmandapmubvle 6aHHble YMEHUs omoenbHble e
e mooenu, npogheccuonanvbi pewams npobenvt ymenus | npogeccuona
Memoobl U e 3a0auu ¢ cmandapmuvie pewams JIbHble 3a0auu
cpeocmaa npuMeHeHuem npogheccuonanvi | cmamoapmuuie c
NpPOeKmuposanus Memooos ble 3a0auu ¢ | nPOGeccUOHATbH | NpUMeHeHUuem
u Mamemamuyeckoe | npuMeHeHuem ble 3a0adu ¢ Memooos
agmomamusayuu 0 aHanU3a U Memooos npuUMeHeHuem | mMamemamuye
cucmem Ha MOOenuposanus | Mamemamuiecko Memooos CK020
npakmuxe 20 AHAMU3A U | MATHEMAMUYECKO |  aHaau3a u
Moodenuposanus 20 aHaU3A U | MOOEIUPOBAH
MoOenuposanus ust
OIlIK-8.1 Omcymcmeaue B yenom B yenom Cohopmuposan | npaxmuueckoe
Braoemy: 61a0eHUst Ui | yoosiemeopumeln | yOO8iemeopumel | Hole 61A0eHUs | 3a0aHUe
HABbIKAMU @pacmenmapnvie bHOE, HO He bHblE, HO HABbIKAMU
Mamemamu4ecko 61a0eHus cucmemMamusupo | cooepacawue | mamemamuye
20 HABbIKAMU 6anHoe 6a0eHue omaoenvHvle CK020
MOOeuposanus | Mamemamuieckoe HABbIKAMU npobenvl MOOenuposan




CROMHCHBIX 0 MOOCIUPOBAHUSL | MATNEMAMULECKO 61A0CHUs USL CLONHCHBIX

cucmem, AHAIU3A | CLONCHBIX CUCTNEM, 20 HABbIKAMU cucmenm,
OaHHbIX QHANU3A OAHHLIX | MOOEIUPOBAHUS | MAMEMAMULECKO ananusa
CROMHCHBIX 20 OaHHbBIX

cucmem, AHaIu3a | MoOeIUpoSanHUs

OaHHbBIX CROMHCHBIX
cucmem, aHaIu3a
OaHHbIX

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

Tecm 1 (npumep)

Japanmne 1. Onpegennre THO KGEIOMO
H3 JAHHEIX YPABHEHHIA:

7 . W
1) = ']'—+5.m'—;
X x

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

4) y'+ = Arcsinx.

l—x~

Bapuanrnl 0TBETOB:
VPABHEHHE ¢ Pa3aenarHMHCH
NEPeMEHHEIMH;
OJHOPOAHOS YPABHEHHE NEPBOTQ
NOpPAIKa:
NHHEHHOE VPABHECHHE NEPBOro
NOPAIKA:
vpasHenne bepaynnm.

Jananne 1. ConoctassTe YpaBHCHHA
BTOPOrD NOpAAKa H cnocodsl HX
PeIIeHHA.

D 2y (¥ =0;
2) J-"mzsin.rcuij—sin3x:
3) 3y =Ty =0.

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

F L L
noactanoeka 3 = z(x) ¥"=="(x);

, . dp
nogcranoesa ¥ = ply) ¥ = pd—.
#

Jananne 3. Vieawwure Qynrumio,

BH]’I-I-IH:][TLI OTEETOER:

ARMAOUYIOCH PEIICHUEM YPABHEHHA | o 3= ¥ .
]'d‘p:L_ '-'-'_'l'=.2:
' 2(x+1) :
O y= 2
x4+l

L'.I_]‘=m.




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 o y=Cx)e™ +Cslx)e™";

pellenie HeoHOPOAHOr0 yPaBHeHHS 2

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

BHJE ... o y=e [ (x)+xC(x)):

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

Jananne 8. Peumre andpdepenupans- | 3anmmunre noanoe pewmenne
noe ypasienne v +4y +20y=0,

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

3anaune 9. Peunre auddepenun- Janumnre noJanoe pemenne

2x

L
AnLHOE YpaBHEeHHE )y —V=¢

3aaanme 10. Pemnre cucremy JanmmnTe nosHoe peurenne
anddepenumanuibix ypasHeHuii

xX'=3x-2y,

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

Onenka pe3yabTaTOB TECTUPOBAHMSA. 3a KaXIbId MPaBUIBHBIA OTBET
Hauncisgercs 1 6ami. [ mepeBoga 0amioB B OICHKY MPUMEHSICTCS YHUBEpCaIbHAs
IIKajia OIEHKH 00pa30BaTeIbHBIX JOCTKEeHNI. Eci oOyJaromuiicss 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 «HEYI0BIETBOPUTEIHLHO.

IIpaxmuueckoe 3a0anue

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

1. Haiitu xpuBYyr0, MpOXOJsIIy0 uepe3 Touky (2; 16), 3Has, 4TO YIJIOBOM
K03 PUIMEeHT KacaTelbHON B JIIOOOW TOYKE KPHUBOW B TpHU pa3a OOJIbIIE YIIIOBOI'O
Koa(puireHTa npsMoi, COeTUHSIONIEH 3Ty K€ TOUKY C Ha4ajJoM KOOPAMHAT.

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

3. KpuBas npoxoaut uepe3 Touky ¢ koopauHaramu (0; —2) u oOmagaeT Tem
CBOMCTBOM, YTO TaHI€HC YIJIa HaKJOHAa KacaTelbHOW B JI00OONH €€ Touke paBeH
OpAMHATE 3TOM TOYKM, YBEJIMYEHHOW HA TpU €IMHULBI. Halith ypaBHEHHE HTOU
KpUBOM.

Peuwiumo 361061'—!14, UCNoIb3ys mamemamudeckyro MoO0enb — OObIKHOBEHHOE
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oughgepenyuanvroe ypaguenue mopoco nopsaoKd.

1. MarepuanpHass TOYKa Macchl M aBuxkeTcs mo ocu OX mon jaercTBuEM
BOCCTaHABJIWBAOIICH  CHJIbI, HANpPaBJICHHOH K  Hadaly  KOOPJAMHAT M
IPOIOPIIMOHATLHOW PACCTOSHUIO JBIJKYINEHCA TOYKHM OT Havana (koddduimeHt
IPONOPIMOHATLHOCTH B 4 pasa Oonblie Macchl To4ku). Cpema, B KOTOpOH
MIPOUCXOJIUT JBWIKEHUE, OKA3bIBACT COIMPOTHUBIICHHUE, MPOIOPIIMOHAIBHOE CKOPOCTH
JABWKCHUS TOYKU (KO (PHIMEHT MPONOPIHOHATBHOCTH paBEH Macce MaTepuaabHOU
ToukH). HaliTn 3aK0H IBHIKEHHUS.

2. MarepuanbpHas TOYKa MacCod M IBIKETCS MO MPSMOM, NMPUTATHBAEMas K
HETOIBIDKHOMY IIEHTPY CHJIOHW, MPSMO MPOMOPIIMOHATBHON PACCTOSHHIO TOYKH OT
1eHTpa nputrskeHus. CONpOTHBICHHE Cpenbl OTCYTCTBYeT. OmpeneiauTh 3aKoH
JBUKCHUS TOYKH, €CJTM B HaYaTbHBI MOMEHT BPEMCHH TI0JIOXKCHHE TOYKH OT IICHTPA
nputspkeHust X(0) = 20 M, naganmpHas ckopocth X'(0) = 5 m/c. (Vkazanue: 1eHTp
MPUTSDKCHUS TIOMECTHTh B HaYajao KOOPAMHAT, KOA(DPHUIIMEHT MPOTIOPIUOHATBHOCTH
B3Th paBHbIM K 2m).

3. MarepuanpHas To4ka Maccoid 1 Kr JBWDKETCS 1O MpSMOW M3 MyHKTa A B
nyHkT B mon neiictBuem mocrosHHOM cuiael F = 2 H. CompoTuBieHue cpeis
MIPOITOPIIMOHATILHO PACCTOSHUIO TeJla OT TOYkKH B W B HayanbHBI MOMEHT BPEMCHH
paHo f = 1 H. HauanpHass CKOpOCTh TOYKH paBHa HYy/I0. ONpeaeauTh 3aKOH
naBwkeHus Touku. (Ykaszanue: paccMmotperh (Qynkiuio X(t) — koopauHaTa TOYKH B
MOMEHT BpeMeHH t).

®OH/] OEHOYHBIX CPEACTB JJIA ITPOBEAEHMA I[TIPOMEXYTOYHOI'O
KOHTPOJIA
IIpomesicymounas ammecmayus — 3avem

Bonpocwl k 3auemy

1. Jduddepenumnanbasie ypaBaeHus 1-ro mopsimka. OO6miee W 4acTHOE pelieHue, OOmui u
yacTHbIM uHTerpai. MurerpanbHas kpusas. OcoOoe pemienue. Teopema cyliecTBOBaHUS
U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

2. Jludbdepennmanbapie ypaBHEHUS 1-T0  TOpSAIKAa C  Pa3JCIISIONIMMUCS TEPEMEHHBIMHU.
Onnoponnsie  muddepeHnnanbHbIC ypaBHeHUs11-TO MOPSAIKA. JIluneitHbie
nuddepeHnranbHble ypaBHEHHS EPBOT0O MOPSIKA.

3. Teopema Ilukapa. Tpu ciydas HOHMKEHHS MOPS/IKA.

4. CBOUCTBO JIMHEUHOM KOMOWHAIIUU  PEIICHH. Omnpenenurens BpoHCKOTO.
dyH1aMeHTalIbHAsE CUCTEMA pEHIeHWH OJHOPOAHOTO JHHEHHOro muddepeHnnanTbHOro
ypaBHeHus. O011iee pelieHue.

5. CsaoiicTBO JIMHEWHOHN KOMOHMHAIMM  pEIICHUH. Onpenenurens Bponckoro.
OyHaMeHTalbHaAs CUCTEMa pELIEHUN OJHOPOJHOIO JHHEHHOro uddepeHInanIbHOro
ypaBHeHus. O011iee pelieHue.

6. Meron Diinepa. XapakTepUCTHYECKOE ypaBHeHHE. Meron HEONPENETEHHBIX
ko3¢ ¢punmenToB. MeTo Bapuanuu NPOU3BOJIBHON MOCTOSIHHOM.

7. JlBa cmnocoba uHTerpupoBanus 1updepeHIHaNbHbIX YPAaBHEHUM € IOMOIIbIO
CTENEeHHbIX Ps10B. CBOOOIHBIE M BBIHYXJIECHHBIE KOJeOaHUs rpy3a, OABEIIEHHOTO Ha

MIPYKHHE.
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8.

10.

Huddepenunanbible  ypaBHEHHUs, MOJAENUpYyIOLMe  pa3BuTue nomyasuui. Cucrema
mudpdepeHunanbHbix  ypaBHeHud. Touku paBHOBecus. as3oBble KpuBbIE, (Pa3oBbIe
noprpersl. HennHelHass TuHaMMKa B3aMMOJECHCTBYIOIINX MOMYIISIUM.

[IpumeHeHre HENMHEWHBIX CHUCTEM Ul MOJEIMPOBAaHUS dSNUJEMUI B OOIIECTBE.
Mopnenb pa3BUTHS SOUAEMHUHM BHUPYCHOTO 3apaXEHHUsl KOMIbIOTEpOB. MoaenupoBaHue
KAacKaJoB XMMHYECKHX IPOLIECCOB CHUCTEMAMH PA3HOCTHBIX UG (depeHIHaTbHBIX
ypaBHeHuil. TpéxmepHsie QazoBbie moprperbl. Cucrema ypaBHenuil JlopeHua,
OTHCHIBAIOLIAS] COCTOSIHUE MOTO/IbI.

JuddepenunanbHoe ypaBHEHHE MalbIX KojeOaHuil cTpyHbl. VHTErpupoBaHue BOJIHOBOTO
ypaBHeHUs1 crnocobom JlamamOepa. Pemenue BoHOBOTO ypaBHeHHs crnocobom Dyphe.

Pemenne  temerpadgHoro  ypaBHeHusi metonoM — Dypee. Pemienne ypaBHeHUS
TEIUIONPOBOJHOCTU JIJIsl HEOIPAHUYEHHOT'O CTEPHKHSI.
11. Pemenune  tenerpagHoro  ypaBHeHuss metonom — Dypre.  Pemenue ypaBHeHUs

TCIIOMMPOBOAHOCTHU IJI1 HCOIPAHUYCHHOI'O CTCPIKHA.

Tabmuna 5

HOKaSaTCJII/I, KpUTCPHUH U IIKaJIa OUCHUBAHUS
IIMCBbMCHHBIX OTBCTOB Ha 3a4€CTC

Kpurepuu [TokazaTenu u mKaga OUECHUBAHUS
OLICHUBAHUS
3a4YTCHO HE 3a4TCHO
TEeKyIIas BBITIOJIHEHNE TPEOOBAHUIT 10 TEKYIIEH | HEBBIMOIHEHUE TPEOOBAHMIA IO TEKYIIICH
aTTecTanys aTTECTAlluH B TIOJIHOM 00beMe aTTeCTaIlH
HOJHOTA U 00yJaroIMiCs MOJTHO U3JIaraer 00yJaroIMics JeMOHCTPUPYET HE3HAHNE
MPaBMIIbHOCTH Matepual, JaeT MpaBHIbHOE OonblIeii yacTu
OTBETa olpenieneHrne OCHOBHBIX MTOHSATHIA COOTBETCTBYIOIIETO
BOIIPOCa, U3JIaraeT MaTepuall HelolHO U
JOIyCKaeT
HETOYHOCTH B OINpeeNIeHNH TOHATHIA UK
(hopMyITUPOBKE MPaBHIT
CTeTeHb JEMOHCTPUPYET MOHNMAaHHe JIOIyCKaeT OmuOKN B (OPMYITUPOBKE
OCO3HAHHOCTH, | MaTepuaya, MOXKeT 00OCHOBATh CBOU OIpeneneHn U mpaBui,
MMOHMMAaHHUS CYXJIeHUS, HCKa)KaloIIne NX CMBICTT
M3Y4EeHHOTO MIPUMEHUTH 3HAHUS Ha MPAKTHKE,
MPHUBECTH HEOOXOJIMMbIC TIPUMEPHI HE
TOJIBKO U3 y4eOHHKA, HO
CaMOCTOSTEIIbHO COCTABJICHHBIE
SI3bIKOBOE M3J1araeT MaTepHall Mocjie0BaTeIbHO | OecropsI0YHO U HEYBEPEHHO U3Jaraer
ohopmiieHme Y TIPAaBUIIBHO C TOUKH 3pEHHS HOPM MaTepHal, JOMyCcKaeT MHOTO OIUOOK B
OTBeTa JUTEPATYPHOTO SI3bIKA S3bIKOBOM O()OPMIIEHHHU M31araeMoro

CocraBurenb. K.d.-M.H., norelt [Inakcurkuii A. B.

3aB. xkadenpoii: k.¢.-M.H., noreHT Yepusena C. H.
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