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1. Ilean ocBOEHHUSI TUCUUILIHHBI

K OCHOBHBIM 1eJISIM OCBOCHHS JIUCUIHUTIIHHBI «Iuddepennmansupie  u
WHTETPAIbHBIC YPABHCHHS» CIIEAYET OTHECTH:

- BOCITUTAHKE Y CTYICHTOB OOIIeH MaTeMaTHIeCKON KYJIbTYPHI;

- TpUOOpeTeHHE CTyJAEeHTAaMH IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHWUH,
YMEHHI U HAaBBIKOB,

- Ppa3BUTHE CIOCOOHOCTH CTYACHTOB K HHAYKTHBHOMY W JCTYKTHBHOMY
MBIIICHUTO HAPSTy C Pa3BUTHEM MaTEMAaTHICCKON MHTYUIINH,

- yYMEHHE CTyJCHTaMH pa3BUBATh HAaBBIKM CAMOCTOSITEIHLHOTO H3YYCHUS
y4eOHOH W HAay4YHOM JIUTEpaTyphl, COJEp)KAIIed MaTeMaTHYeCKHUE CBEICHUS W
pE3yIbTaThI;

- TOATOTOBKY CTYACHTOB K  JICATCTLHOCTH B  COOTBETCTBUU  C
KBATM(UKAIMOHHON XapaKTEpUCTUKON OakajaBpa IO HAIMpaBiICHUIO, B TOM YHCIIE
dbopMHUpOBaHUE YMEHUW HCIOIb30BaTh OCBOCHHBIE MaTEeMaTHYECKHE METO/bl B
poeCCUOHATILHOM IESITEIbHOCTH.

K ocHOBHBIM 3ajayamM OCBOCHMS IUCUUIUTUHBI «J{uddepeHnmansasie u
WHTErpaJibHbIC YPAaBHEHUSD CJIEIYyEeT OTHECTHU:

- OCBOGHHE CTYyJIEHTaMH OCHOBHBIX TMOHSTHUH, METOJOB, (GOPMHUPYIOUTUX
o0IIlyI0 MaTeMaTHYEeCKYyI0 IOJrOTOBKY, HEOOXOIHUMYIO JI YCHEIIHOTO PEIICHUS
MIPUKJIAIHBIX 337124,

- ¢opmupoBaHue y CTyldeHTa TpeOyemMoro Habopa KOMIIETEHIIHH,
COOTBETCTBYIOIIUX €T0 HAMPAaBICHUIO TOATOTOBKM ¥ O0OECIICUMBAIONINX €T0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPy/Ia.

2. Mecro nucuuiuiaabl B cTpykrype OOII 6akanaspuara

Huctunnna «Jluddepenimanbapie 1 HHTETPaIbHbIE YPABHEHUS» OTHOCHTCS

Kk oOs3arensHOM yactu OOII. Ee uzyuenue obecrednBaeT u3y4eHue TUCIUILINH:
B ob6sazamenvnoti yvacmu:

- MaTEMaTUYCCKUN aHAJIN3;

- Teopusi GYHKIUNA KOMIUIEKCHOTO MIEPEMEHHOTO;

- o0mras ¢pusnKa;

- pu3MKa TBEPAOro TEJa;

- U3MYECKHEe OCHOBBI MUKPORJICKTPOHUKH;

- MaremaTuhyeckass JIOTHKa W Teopusl aJrOPUTMOB B  MPAKTUKE
MIPOTpaMMHUPOBAHUS.
B uacmu, gpopmupyemoti yuacmnuxkamu obpazoeamenbHbix OMHOUEHUN:

- OCHOBBI DJICKTPOTEXHUKH U DJICKTPOHUKH;

- TEOpHUSI ABTOMATUYECKOTO YIPABICHUS;

- OCHOBBI TEOPUH CUCTEM U CUCTEMHOIO aHaJIN3a.
B oucyunnaunax no evibopy cmyoenma:

- YUCJICHHBIE METO/IbI B 3a/ja4aX yIPaBIICHHUS;

- 3a71a4¥ TJIaHUPOBAHUS JBUKEHUS U HABUTAIUS B POOOTOTEXHUKE.
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3. IlepeveHb MUIIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs 10 IMCUHUILINHE,
COOTHECEHHbIEe € MJIAHMPYEeMBIMH PpPe3yJbTaTAMH OCBOEHHSI 00pa3oBaTeIbHOM
NporpamMmblI

B pesynbrare ocBOCHHS TUCHUILIMHBL y oOydaroumxcs GOpMUpPYIOTCs CIAeAYIOIINe
KOMITETEHIIMU U JOJKHBI OBITh IOCTUTHYTHI CIIEAYIOIINE pe3ybTaThl 00yUeHHUs Kak

OTall q)OpMI/IpOBaHI/IH COOTBCTCTBYIOIINX KOMHGTGHHHﬁZ

Kon B pesyabTare ocBOeHUs IlepeuyeHb MIAHMPYEMBIX
KOMIIeTeHIU o0pa3oBaTebHOM pe3yabTaroB
" MPOrpaMMabl 00y4eHUs 10 AUCHUILINHE
o0y4yaromuiics J0J1KeH
00J121aTH
YK-1 Crioco0eH oCyIIeCcTBIAT 3HATh:
MOWCK, KpuTHUeckuii ananu3 | OCHOBHbIE  HayyHble  MOAXOABl K
U CUHTE3 MHPOPMAIINH, OTIpEICIICHHUIO, UHTEPIPETAITUN "
MPUMEHSITh CHCTEMHBIN PaHXHPOBAHUIO uH(pOpMaIINH,
MOJIXO/JT ISl PEeIICHUs TpeOyemoil  mist  pemieHust  3aaad
MOCTABJICHHBIX 33]1a4 AQHATUTUYECKON TeOMETPUU U BEKTOPHOM
anreopsl;
Ymernb:
Boigenatb, KpUTHUECKH OICHHBATh U
CUCTEMaTH3UPOBAThH HAyYHYIO
uHpopMaInio, u3deras aBTOMaTHYECKOTO
NPUMEHEHUS CTaHAAPTHBIX (QOPMYyI H
MIPUEMOB TIPU PEIICHUY 33]1a4;
Baapers:
MeTtoaukou paboTHI c JIEJIOBOM
uHpopMaliend u cnocodamMu MPUMEHEHHUSI
COBPEMEHHBIX, Haunbonee 3PEPEeKTUBHBIX
TE€XHOJIOTHM.
OIIK-1 CrocoOeH IpUMEHSTH 3HaTh:
€CTECTBEHHO-HAYYHBIE U OCHOBBI  BBICIIEH  MaTE€MaTHKH,
0OIIenH)XKCHEPHBIC 3HAHUS, UH(POPMATHUKH "
METOJIbl MATEMATHYECKOTO IPOrpaMMUPOBAHUS;
aHaJM3a ¥ MOJICIIUPOBAHUS, YMmeTn:
TEOPETUICCKOTO U Pematn CTaH/IapTHBIC
AKCIIEPUMEHTAILHOTO npodeccrnoHaIbHbBIE 3a/1aun c
WCCJICIOBAHUS B NPUMEHEHHEM E€CTECTBEHHOHAYYHBIX
npodeccHoHANTBHON u OOIICMH)KCHEPHBIX  3HAHUH,
NESATEITBHOCTH METOJIOB MAaTEMaTHYCCKOTO aHaJH3a
¥ MOJICITHPOBAHUSI.
Baapers:
CnocoOHOCTBIO NPUMEHSITh
€CTECTBEHHOHAYYHbIE u
OOIIEMH)KCHEPHBIC 3HAHUS, METOIBI
MaTEMaTHYECKOTO aHaJIM3a u
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MOJICTUPOBAHUSA, TEOPETUYECKOTO U
HKCTIIEPUMEHTAILHOTO HCCIIEAOBAHUS
B Ipo(hecCHOHANbHON JESTENBHOCTH.

4. CTpyKTYypa ¥ coepKaHue TUCHUILTUHbI

OOmast TpyI0EMKOCTh JMCIUIIINHBI COCTaBIsIeT 4 3aueTHBbIC CIUHUIIBI, T.C.
144 axanemudeckux 4aca (M3 HUX /2 4yaca — CaMOCTOsITeNIbHAs paboTa CTYACHTOB).

Pasznmensl aucumrmnnabl «/uddepeHmnmansabie 1 UHTETpaIbHBIC YPaBHEHHS
M3y4aloTCs Ha BTOPOM KypCe B TPETHEM CEMECTpE.

Jlekimuu — 2 yaca B Heaemo (36 yacoB), MpaKTHUUECKUE 3aHATHUS — 2 Yaca B
Heento (36 gacoB), hopMa KOHTPOJIS - DK3aMEH.

CtpykTtypa ®  coaepkanme  guciuiuimabl  «/(uddepernuanpapie  u
WHTETpaJIbHBIC YPAaBHEHHS» IO CPOKaM M BUIaM paboThl oTpakeHsl B [IpuioskeHun
1.

Copep:xkanue pa3aeoB JUCIUTLIHHBI

Ne . KouunvecTBo CemecTpsl
Bun yueOHoii padoThl
n/n 4acos 3 cemecTp
1 | AyautopHble 3aHATHA 72 72
B ToM uucne:
1.1 | Jexuuu 36 36
1.2 | CemuHapckue/mIpaKTHYECKUE 3aHITHS 36 36
1.3 | JIabopaTopHbIe 3aHATHS - -
2 | CamocTosiTe/ibHasi padoTa 72 72
B Tom uuce:
2.1 | BeimoaHeHne JOMAIIHUX 3aJaHUN 36 36
2.1 | BemonHeHue pacyeTHO-rpadhuIeckux padboT 36 36
3 | [IpomexkyTOYHAs aTTeCTAMS
OK3aMeH + +
Hroro: 144 144

Tperuii cemecTp
Paznean 1. O0bikHOBeHHbIE MU PepeHIIuATbHbIE YPABHEHUS

Tema 1. Jlubdepenumansubie ypaBHEHHS TEpPBOTO TMoOpsaka. Bemenue.
3amaumn, mnpuBoAlMe K AU(PQPEepeHlranbHbIM YpPaBHEHUSM MEPBOrO MOPSJIKA.
OcHOBHbIE TIOHATUSL OOBIKHOBEHHBIX U (depeHIINaTbHBIX YpaBHEHUN MEPBOTO
nopsinka. [ToctanoBka 3amaun Komm. TeopeMma cyiecTBOBaHMSI U €AMHCTBEHHOCTH
pemienus. OOmee M 4YacTHOE peEIICHUS, OoOImMII W YacTHBIM WHTErpabl.
WNurerpupoBanve nuddepeHmanbHbIX YpaBHEHUN MEPBOr0 MOPSAIKA Pa3IMYHOrO
THIIA.

Tema 2. luddepenunanbubie ypaBHEHUS BBICIIUX NOPSAKOB. DOpMBI 3amucu
muddepeHnanbHOr0 ypaBHEHUsT n-ro nopsnaka. OOliee U YacTHOE pEIIeHHS.
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[TocTanoBka 3agaun Komm, kpaeBoit 3amauu. IHTErprupoBaHne METOA0M MOHMKECHUS
nopsJiKa.

Tema 3. Jluneitnsie qudepenHnnansupie ypaBHeHus N — ro nopsaka. OOume
CBOMCTBA PEIICHUN JTMHEHHBIX OJHOPOAHBIX MU PEpeHIIMATIBHBIX YpaBHEHUN N — ro
nopsanka. [louarue QpyHgaMeHTaIbHOM CHUCTEMBl PEIICHUM JIMHEHHOTO OJHOPOJIHOTO
muddepeHnanbHOT0 ypaBHEHUSI N — ro MOpsIKa, €€ MOCTPOCHUE ISl YPaBHEHUH C
MOCTOSTHHBIMHU KO3(pdULIMeHTaMU.

Jluneitnpie HEOHOPOAHBIC AUddEepeHITnaTbHbIC YPaBHEHUS N — O MOPsAKa C
MOCTOSTHHBIMU KO3 umumenTamu. Teopema 0 CTPYKType OOIIEro pemieHus] TaKuX
ypaBHeHUI. MeTroa mnomdopa YacTHOTO pEHIEHUs Jis Pa3IMYHbIX CHEHHUATBHBIX
BHJIOB IPABOM YACTH.

Jlunelinpie HEOMHOPOIHBIE MU (PEepeHIIMATEHBIE YPAaBHEHUS BTOPOTO MOPSIKA.
Merton Bapuanuu MpOU3BOIHHBIX TTOCTOSIHHBIX.

Kpaesblie 3amaun. 3amaun Ha COOCTBEHHBIC 3HAUCHMUS.

Tema 4. Cucrembl OOBIKHOBEHHBIX AU depeHIInaIbHbIX YpaBHEHUM.
OcHoBHBIE TOHATHA. HopmanbHBIE CUCTEMBI JUHEWHBIX  OJHOPOJIHBIX U
HEOJHOPOJIHBIX (D PepeHIaIbHBIX YpaBHEeHUN. Pelllenrne TUHEHHBIX OJHOPOIHBIX
U HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX JU(PGEpEHIIUANBHBIX YpaBHEHUN C
MOCTOSIHHBIMU KO3 PUITIEHTaMU.

Paznen 2. ludpepeHunanbHbie yPABHEHHUS B YACTHBIX MPOU3BOIHBIX

Tema 5. Jlupdepenuumanbable ypaBHEHHUsI B YACTHBIX MPOU3BOJHBIX IEPBOIO
nopsiika. O011ee U YaCTHOE PelIeHNs KBAa3WIMHENHBIX YpaBHEHUI NIEPBOro MOPSJIKA.
IlonATHE O METOZIE CETOK.

Tema 6. YpaBHenuss matemaTuueckoii pusuxu. Kiaccugukanus TuHeHHbIX
muddepeHIranbHbIX YpPaBHEHHM € YAaCTHBIMU MPOU3BOJHBIMU 2-TO MOPSIKA.
OcHoBHBIE ypaBHEHHUs] MaTeMaTnueckoi ¢pu3uku. [locTaHOBKa KpaeBbIX U HayalIbHO-
KpaeBbIX 3a7a4. KOppeKTHOCTh, YCTOMYUBOCTD PEILICHUSI.

Tema 7. Pemenue OFHOPOAHOTO THUMEPOOTUYECKOTO YpPABHEHHS C
OJIHOPOJHBIMHU TPAHUYHBIMH YCJIOBHSIMU METOJIOM PA3AEIICHUS IEPEMEHHBIX.

Pemenne HEOAHOPOJHOTO THUNEPOOJMYECKOTO YpPaBHEHHUS C OJHOPOIHBIMU
IPaHUYHBIMU YCIIOBUSIMH METOJIOM pa3JIOKEHUSI IO COOCTBEHHBIM (DYHKLIUAM
OJHOPOIHOM 3aJ1auH.

Tema 8. IlocraHoBka KpaeBbIX 3anau Jiis ypaBHeHus: Jlamnaca. Pemenue
3agaun  Jupuxiie s HEONHOPOAHOro ypaBHeHus Jlammaca B mpsAMOYrOJIbHOM
00J1aCTH B ABOMHBIX TPUTOHOMETPUUECKUX psniax Dyphe.

Pa3zgen 3. UaTerpanbHbie ypaBHEHUA

Tema 9. Knaccuduxanus WHTETPAJIbHBIX  YPaBHEHMUII. CBs13b
auddepeHInaIbHbIX ypaBHEHUN C UHTETrpalibHbIMH. VHTErpanbHble ypaBHEHHS
@penronbma ¢ BBIPOKACHHBIM SIIPOM — CBEJEHUE K JIMHEMHBIM anreOpanyecKuM
ypaBHeHUsM. [IpuHIUD cxaThix oTOOpaskenuit. JInneiinesie onepatopsl. [Ipunoxenue
K JJMHEMHBIM UHTETPAJIbHBIM ypaBHeHUsIM. HTerpanbHble mpeoOpa3oBaHusl.

Onpenenenne COOCTBEHHBIX 3HAUYEHWW U COOCTBEHHBIX (YHKIMHA IS
HEKOTOPBIX MHTETPAJIbHBIX YPABHEHHIA.

Tema 10. [IpuGnuxeHHbIE METO/IbI PELIEHUN UHTErPAJIbHBIX YPABHEHUIA.
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5. Oﬁpa3OBaTeHbele TEXHOJJOTHH, IPUMEHACMBIC IIPHU OCBOCHUHU JTUCIIUIIJIUHBI

Mertonuka  mpenojnaBaHus — AUCHUIUIMHBL  «luddepeHuuaibapie U
UHTErpajbHble YpPAaBHEHMs» M pealu3als KOMIIETEHTHOCTHOTO IMOAXoJa B
U3NIOKEHUMM W BOCHPUSITHM  MaTepuaia IMpeAyCMaTpUBAIOT  UCIOJIb30BaHUE
CIENYIOIUX AaKTUBHBIX U HWHTEPAKTUBHBIX (QOPM TPOBEIECHUS TPYIIOBBIX,
WHANBUAYAIbHBIX, ayIUTOPHBIX 3aHITUNA B COYETAaHWU C BHEAYIUTOPHOU paboOTOM ¢
1eJbI0 (POPMUPOBAHUS U PA3BUTHSI MPOPECCHOHANBHBIX HABBIKOB 00YYAIOIIMXCS:

— 3aIlTa U WHIUBHUIYAIbHOE OOCYKIEHUE BBINOJHAEMBIX 3TANOB PacyETHO-
rpaduyeckux pabor ;

- MPUBJICYECHHE JIyUIIUX CTYJEHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIINX.

— MOJATOTOBKA, MPEACTaBICHUE U O0CYXJIEHUE Mpe3eHTAIMi Ha CEMHUHAPCKUX
3aHATHSX;

— OpraHu3alys U MPOBEJECHUE TEKYIIET0 KOHTPOJIS 3HaHUN CTYJEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;

— TMPOBEACHUE HWHTEPAKTUBHBIX 3aHATHM MO TPOILEAYype TMOJITOTOBKH K
UHTEPHET-TECTUPOBAHUIO Ha caiiTax: i-exam.ru, fepo.ru;

— HCIOJb30BAaHUE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTpoyisi B ¢opme
ayJIMTOPHOTO U BHEAYJAUTOPHOTO MHTEPHET-TECTUPOBAHUS;

UTOTOBBI KOHTPOJb COCTOUT B YCTHOM »JK3aMEHE IO MaTeMaTHUKE C YYETOM
PE3YNbTATOB BBIMOJIHEHUSI CAMOCTOATENBHBIX PadOT.

VY enbHbI BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeneseH
[JIABHOM 1I€IbI0  00pa30BaTeNIbHOM MPOrpaMMbl, OCOOEHHOCThIO KOHTHUHIEHTA
oOydaronuxcsi M COAep>KaHWeM JUCUUIUIMHBI «KoMIiekcHass wmaTtemaTuka u
muddepeHManbHbple YpaBHCHUS» M B 1EJIOM MO AUCHUILIMHE cocTaBisieT 50%
ayAUTOPHBIX 3aHATHM. 3aHATUS  JEKIMOHHOro Tuma coctaBiasstoT 50 % ot
o0beMa ayTUTOPHBIX 3aHSITHIA.

[IpoBenenne 3aHsATHI TpeaycMaTpuBaeTcs Takxke B Ims.mospolytech.ru nHa
OCHOBe pa3paboTaHHBIX Kadeapoil «MaremaTrka» AJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcos (D0P):

e 00bIKHOBEHHBIE AU (DepeHITnaTbHbIe YPaBHEHUS U UX MPUIIOKEHHUS;
e YypaBHEHHUS MaTEeMaTHYECKON (U3HKH.
Pa3zpaboTtannbsie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

6. OneHouHble cpeacrBa UIA  TEKYHIEro KOHTPOJIA  YCIIEBAaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAllMU 10 WUTOraM OCBOCHHMSl JMCHUILIMHBI M Y4eOHO-
MeTOAUYECKOoe O0ecreYyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B npouecce o0yueHHs HCHONB3YIOTCS CIEAYIOIIME OLEHOYHbIE (DOPMBI
CaMOCTOSTENIbHON PabOThl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUN:

B Tperhem cemecTpe
- 0/IHAa pacyeTHO-rpaduyeckasi padbora
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PacueTrHo-rpaguueckasi padora no 1updgepeHuMaNbHbIM U HHTErpajabHbIM
YPABHEHUSIM.

KpaTkoe copepxanue pacueTHO-rpauuecKkoil paboThI:

[TepBsbiii 3Tar.

MeTtop! penieHni 0ObIKHOBEHHBIX JU((epeHIInaIbHbIX YPABHEHHUM [1EPBOTO
HOpsAKA pa3InYHOro THNa, TU(pdHepeHINATBHBIX YPaBHEHUI N -T0 MOpsiiKa U
CUCTEM.

Bropoit srar.

Pemenne nuddepeHInanbHpIX YpaBHEHUI MaTeMaTH4ecKoi (pU3NKy.

Tpertunt srarm.
Pemenne nHTErpaIbHBIX ypaBHEHHM.

OueHoYHbIE CpENCTBA TEKYLIErO0 KOHTPOJSA YCHEBAEMOCTH  BKJIOYAIOT
KOHTPOJBHBIE BOMPOCHl W 3aJaHusi B (¢GopmMe OJAHKOBOTO TECTHUPOBAHUS IS
KOHTPOJISI OCBOCHUSI O0YYAIOIIMMHUCS Pa3AesioB JUCIUIUIMHGI, ipreM PT'P.

OOpa3ipl  TeCTOBBIX 3amaHuid, 3agaHuii PI'P, KOHTpOJIBHBIX BOMPOCOB H
3alaHuid U1 TPOBEJCHUS TEKYIEro KOHTPOJsS, HK3aMEHAIMOHHBIX OWJIETOB
npuBeneHsl B [Ipunoxennu 2.

6.1. @oHI OLICHOYHBIX CPEICTB VISl POBEACHUS POMEKYTOYHOM
arrecTauuu 00y4arIIUXCS 110 TUCHUILIMHE
«luddepeHnuanbHbie ¥ HHTErpaJbHbIC YPABHECHUD)

6.1.1. IlepedyeHb KOMIIETEHIIMI ¢ YKa3aHUEM ATArOB UX (POPMHUPOBAHUSI B TIPOIECCE
OCBOEHHMSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pe3ynbTaTe 0CBOCHUS TUCUUILIUHBI (POPMUPYIOTCS CIEIYIOUME KOMIIETEHIIUN

Koxa B pesyabTare ocBOCHUs ITepeyeHb MIIAHUPYEMBIX
KOMIIeTeHUNH o0pa3oBaTeyIbHOM pe3yJbTaToB
MPOrpaMmbl 00y4YeHHUs 10 IMCIUTIIHHE
00y4aroIMics J0/KeH
00,121aTh
YK-1 CrocoOeH OCyIIeCTBIATh 3HaTh:
IIOHUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIn3 OcHOBHEBIE HAay4YHBbIC HoAXO0dbI K
U cUHTE3 H(GOpMAIIHH, OIIPENICIICHHIO, MHTEpIpEeTalnu 51
IIPUMEHATH CUCTEMHBIN PaHXUPOBAHUIO uHpOpMaIHH,
MOAXO0M ISl peLICHUs Tpedyemoii IS peueHus 3aja4
IIOCTAaBJICHHBIX 3a1a4 aHAITUTUYECKOU reoMeTpun 1 BGKTOpHOfI
anreopsl;
YMmeTh:
BI)IJIGJ'ISITI), KPpUTUYCCKH OLCHHUBATH U
CUCTCMATU3NPOBATH HAaYyYHYTO
uHpopmaImio, n3beras aBTOMaTHYECKOTO
MPUMEHEHUs] CTaHIAPTHBIX G(OopMylT U
IIPUEMOB IIPU PELICHUH 3a/1a4;
Biaagern:
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MeTtoaukon paboThI C b1 (S (0):70)
uH(popManuend U cnocodaMu NPUMEHEHHUS
COBPEMEHHBIX, Hauboisiee 3(PPEKTUBHBIX
TEXHOJIOTHIA.
OIIK-1 CnocobeH TpUMEHSTh 3HaTh:
€CTECTBEHHO-HAYYHBIC U OcHOBBI  BbICHIEH  MaTeMaTHUKH,
0OIIeNH)KEHEePHBIE 3HAHMUS, nH(pOpMaTUKU u
METO/Ibl MATEMATHYECKOTO IIPOrpaMMHUPOBAHUS;
aHaJIn3a U MOJEIMPOBAHMUS, Ymersb:
TEOPETHUUECKOTO U Pemate CTaHJapTHBIC
AKCIIEPUMEHTAIBHOTO npodeccruoHanbHbIe 3a1aun Cc
UCCJIEI0BaHUS B MIPUMEHEHUEM €CTECTBEHHOHAYYHBIX
npogeccuoHaIbHOM u OOIIEUH)KEHEPHBIX 3HAHUM,
NEeSATETbHOCTH METOJ0B MaTE€MaTHYECKOTO aHalu3a
Y MOJEJIMPOBAHMS;
Baaners:
CriocoOHOCTBIO IPUMEHSITh
€CTECTBEHHOHAYYHBIE u
OOIICMHKEHEPHBIE 3HAHUS, METOJIBI
MaTeMaTH4YEeCKOTO aHaan3a u
MOJCIIUPOBAHUSI, TEOPETUUECKOTO H
AKCIIEPUMEHTAIBHOTO HUCCIIEOBAHUS
B IIpoheccuoHanbHON eI TEIbHOCTH.

B nportecce ocBoeHus 00pa3oBaTeNbHONM MPOTPaMMBI TAaHHBIE KOMITCTCHIIUH, B
TOM YHCJIE UX OTAEIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAIMHO B XOJI€ OCBOCHUSA
OOyJaronMMuUcs AUCIUIUIMH (MOAYJIeH), MPAaKTUK B COOTBETCTBHUH C Y4YEOHBIM
MJIAHOM M KaJICHJIapHBIM rpadukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue noka3aresieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI,
(hopMHpPYeMBIX [0 HTOTaM OCBOEHHS TUCHUILIUHDBI, ONMCAHUE KA
OlleHUBAHMS

[lokazarenemM OLICHMBAHUSA KOMIICTEHIIMM HA pAa3JUYHBIX JTamax Ux
(dbopMHUpOBaHUs SBIAETCA AOCTHKEHUE OOYYaIOIIUMHUCS MJIAHUPYEMBIX PE3ylbTaTOB
0oOy4eHHMs 0 JUCIUIUIMHE.

YK-1 Cnoco0HOCTh K KPUTHYECKOMY AHAJIU3Y U OLlEHKE COBPEMEHHBIX HAYYHBIX J10CTHKEHHIA,
TeHEPHMPOBAHNIO HOBBIX WeH NPH PelICHUH HCCACAOBATEJbCKUX M NPAKTHYECKHX 3aJa4, B TOM
yHcie B MeKIMCIUIIIMHAPHBIX 00J1aCTSX.

Kpurepun onennBanus

IToka3aTean
2 3 4 5
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YK-1.1 3uathb: @parMeHTapHbIE Henonusle 3HaHNA Cdopmuporannsie, | ChopMupOBaHHBIC
OCHOBHbIE Hay4HbIE 3HaHUs ocobeHHOCTEH HO CoJeprKaliue U CUCTEeMaTHYECKHE
MOJIXOJBI K ocobeHHoCTEH MIpeJICTaBIECHUS OTJeNbHBIC TPOOETBI | 3HAHUS
OIIpeIeJICHUIO, IPEIOCTABICHUS pe3yIbTaToB 3HAHMSI OCHOBHBIX 0cobeHHOCTEH
MHTEPIPETALNH U pe3yIbTaToB Hay4YHOH ocobeHHOCTEH MPEICTABICHUS
PaHXMPOBAHHUIO Hay4yHOU JIeATEIbHOCTH B MIpeJICTaBIECHUS pe3yIbTaTOB
UHQOPMAIH, JIeATEIbHOCTH B YCTHOH U pe3yabTaToB Hay4yHOU
TpeOyeMoi st YCTHOU U MUCBMEHHOH (opMe, | HaydIHOM JIEATETIbHOCTH B
peieHus nUcbMEHHOH popme | mpu paboTe B JIeATEIbHOCTH B YCTHOU 1
MOCTaBJICHHOU POCCHUICKUX U YCTHOU U MUCBMEHHOHN (hopme
3a/1a4H. MEXTyHapOIHBIX MMICEMEHHOH (hopMe | TIpu paboTe B
KOJIJIEKTHBAX npu pabote B POCCHICKUX U
POCCHICKUX H MEXTyHapOJHBIX
MEXIyHapOIHBIX HCCIIEI0BATEIbCKUX
UCCIICIOBATENbCKUX | KOJUIEKTHBAX
KOJJIEKTUBaX
YK-1.2 Ymetsb: ®parmMeHTapHOE B nenowm ycnemnoe, | B nemom ycnemsoe, | Ycnemsoe u
CrnenoBaTh HOpMaM, clieIoBaHNe HO He HO cojieprKaliee CHUCTEMaTHYeCKOe
MPUHATHIM B HAyYHOM | HOPMaM, IPUHATBIM | CHCTEMaTHYECKOe OTJeNbHBIE TPOOETBI | CIeOBaHKE
oOmeHuy npu paboTe | B HAYYHOM OOIIECHUH | CICIOBAaHHUE YMEHHE CJIe0BaTh HOpPMaM, IPUHATHIM
B POCCHUIICKUX U npu padore B HOpMaM, MPUHATHIM | OCHOBHBIM HOPMaM, | B HAyYHOM
MEXTyHapOIHBIX pPOCCUICKUX U B HAYYHOM MIPUHATHIM B oOmIeHuu, s
UCCIIeI0BATENbCKUX MEXIYHapOIHBIX o0IIeHuN pu Hay4YHOM OOIIEHUH | yCHEIIHOW pabOThI
KOJIUIGKTHBAX C LIEJbIO | UCCIENOBATEIbCKUX | paboTe B npu pabote B B POCCHUHCKHUX H
pelIeHrs HAyYHBIX U | KOJIJIEKTUBAX C POCCHUHCKUX U POCCHUHCKUX U MeXTyHapOJHBIX
Hay4YHO- LENbIO peIIeHus MEXTyHapOIHBIX MEXTyHapOIHBIX HCCIIEI0BATEIbCKUX
00pa3oBaTeIbHbBIX HAYYHBIX 1 HAYYHO | UCCIIEOBATEIbCKUX | MCCIECAOBATENBCKUX | KOJUIEKTUBAX C
3a1a4 00pa3oBaTeIbHBIX KOJJIEKTUBAX C KOJUIEKTHBAX C LeNbI0 peIIeHus
3a1a4 LENbI0 pelIeHus LEeNbI0 pelIeHus Hay4YHBIX U HAyYHO-
HAYYHBIX M HAYYHO | Hay4YHbBIX U HAy4YHO | 0Opa3oBaTeNbHBIX
00pa3oBaTeIbHbBIX 00pa3oBaTeIbHBIX 3aga4
3a1ad 3a1adu
YK-1.3 Biagers: ®parMeHTapHOe B nenowm ycnemnoe, | B nenom ycnemHoe, | YcnemHoe u
HABBIKAMH aHAJIU3A | IPUMEHEHUE HO He HO CHUCTeMaTHYeCKoe
OCHOBHBIX HaBBIKOB aHAJIN3a CHCTEMaTHYECKOe COIIPOBOK/AIONIEECS] | IPUMEHEHHE
MHUPOBO33PEHYECKHX | OCHOBHBIX NpPUMEHEHHUE OTIENbHBIMH HaBBIKOB aHANIN3a
Y METOJOJOTMYECKUX | MHPOBO33PEHUYECKHX | HABBIKOB aHAIIM3a omudKaMu OCHOBHBIX
npo0JeM, B.T.4. u OCHOBHBIX MpUMEHEHNE MHPOBO33PEHUYECKH
MEXIUCUUITUHAPHOT | METOJOJIOTUYECKUX | MHUPOBO33PEHUYECKUX | HABBIKOB aHAIU3a XU
0 Xapakrepa, npoOJjeM, B T.4. u OCHOBHBIX METOJIOTIOTHIECKHUX
BO3HUKAIOLIUX MPU MEXIUCIUIUIMHAPHO | METOJOJIOTHYECKHX | MHPOBO33PEHUYECKUX | MpoOJIeMm, B T.U.
paloTe 1o peleHnio | To XxapakTepa, npobjeM, B T.4. u MEXIUCUUILTUHAPH
Hay4YHBIX U HAYYHO BO3ZHUKAIOIIUX IPH | MEXAUCHUIUIMHAPHO | METOAOJIOTMUYECKUX | OrO XapakTepa,
00pa3oBaTeNbHBIX pabote 1o peleHnto | To XapakTepa, mpo0JieM, B T.4. BO3HUKAIOMIUX MIPH
3a1a4 B POCCUIICKMX | HayYHBIX M HAYYHO | BO3HUKAIOIIMX IIPU | MEXIUCLUUILUTMHAPHO | paboTe 1o

WM MCIKAYHAPOAHBIX
HUCCICIOBATCIIBCKUX
KOJJICKTHBAX

00pa3oBaTeNbHBIX
3a71a4 B POCCUNCKUX
nJin
MEXTYHAPOTHBIX
UCCIIEI0BATEIILCKIX
KOJIJICKTUBAX

paboTe 1o peleHuo
Hay4YHBIX XU HAYYHO
00pazoBaTeIbHBIX
3a/1a4 B POCCUHUCKUX
501051
MECXKAYHApPOIHBIX
HCCIIeIOBATEIBCKUX
KOJUIEKTUBAX

ro Xapakrepa,
BO3HHUKAIOIIHNX ITPU
paboTe 1Mo pemneHunto
HAy4YHBIX U HAYYHO
00pazoBaTeNbHbBIX
3a7a4 B POCCUMCKHUX
WA
MEXTyHapOIHBIX
UCCIIEIOBATENbCKUX

PEIICHUIO HAaYYHBIX
1 HAy4IHO
00pa3oBaTeIbHBIX
3a/1a4 B
POCCHUIMCKUX WIIN
MEXTyHapOIHbIX
HCCIIEIOBATEIHCKUX
KOJUIEKTUBAX
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KOJIJICKTHBaXx

OIIK-1 Cnoco0eH NpPUMEHAAITh €CTeCTBEHHOHAY4YHbIe W OOIIeMH)KeHEePHble 3HAHUsS, MeTObl
MaTeMaTH4YeCKOr0 AaHAJIM3a M MOJAEJUPOBAHHS, TEOPETHYECKOr0 U IKCHEPUMEHTAJIBLHOIO
HCCJIeI0BAHUSA B IPO(eCCUOHATBHOM AeSITeJIbHOCTH
Kpurepun onennBanus
IHoka3zareJib
2 3 4 5
OIIK-1.1. 3nars: Ob6yuaromuiics OObyuaromuiics OObyuarommuiics Ooyuaromuiics
OCHOBHI BBICIIIECH JEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET JIIEMOHCTPUPYET
MaTE€MaTHUKH, IMMOJIHOC OTCYTCTBUC HCEIIOJIHOC JO0CTAaTO4YHO IIOJIHOC
I/IH(I)OpMaTI/IKI/I n WX HEAOCTATOYHOC COOTBCTCTBHUC rny601<ne 3HaHUA COOTBCTCTBHC
MIPOTPaMMHUPOBAHUS COOTBETCTBHUE 3HaHUH NporpaMMe: | KOHTPOIUPYEMBIX 3HaHUI mporpamme
3HAaHUH JIOITYCKArOTCst pas3zernos JYCUMILIMHBI,
KOHTPOJIMPYEMBIX OHII/I6KI/I, JUCIHUIIIINHBI, JJOT'MYHO U
pasznenos MPOSIBIIAETCS OTBEYAET HA BCE apryMEHTHUPOBaHHO
MaTEMAaTUKH:. HE HEOO0CTAaTOYHOC, BOIIPOCHI, B TOM OTBE€YaACT Ha BCC
crocooeH TMMOBEPXHOCTHOC YHUCJIC BOIIPOCHI, B TOM
apryMEHTUPOBAaHHO | 3HAHUE TEOPHH, JIONOJIHUTENbHBIE. B | uncie
1 IIOCJIEAOBATCIIBHO CYTH METOJOB. I[J'I?I TO K€ BpeMs IIpU JOIIOJTHUTCIIBHBIC,
n3jaraTtb MaTepuall, MMOJIy4CHUA OTBETC O0IIyCKAcT IIOKa3bIBACT
HETIPaBUJIbHO IIPpaBUJIBHOI'O OTBE€TA | HECYIICCTBCHHBIC BBICOKHM YPOBCHDb
OTBEYAECT HA TpeOyroTCs MOIPEIHOCTH WA TEOPETUUECKOU
JOITOJIHUTCIBbHBIC YTOUYHAIOIIHNE Ja€T HEJOCTATOYHO IIOATrOTOBKH
BOIPOCHI WA BOIIPOCHI. IIOJIHBIC OTBCTHI
3aTPYAHACTCA C
OTBETOM

IlIkaJia oueHUBaHUS Pe3yabTATOB POMEKYTOYHON ATTECTALMU U €€ ONUCAHUe:

dopmMa IPOMEKYTOYHOM ATTECTANUM: IK3aAMEH

[IpomexxyTouHas arrecranus oOydaromuxcs B (Gopme 3K3ameHa MpOBOIUTCS

10 pe3yJbTaTaM BBITIOJHEHHUS BCEX BHUIOB Yy4eOHOW pPabOTHI, MPETyCMOTPEHHBIX
Y4€OHBIM TUIAHOM MO JAHHOW AMCHUILUIMHE, MPU ITOM YUYUTHIBAIOTCSA PE3YJIbTAThI
TEKYyIIEro KOHTPOJISI YCIIEBAEMOCTH B TeueHue ceMecTpa. OIEHKa CTENeHU
JTOCTUKEHUS 00yJaIOIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB 00YUYEHUSI TI0 JTUCIUIUIMHE
NPOBOAUTCS TPENOAABATENIEM, BEAYIIMM 3aHATUSA 10 JUCUMUIUIMHE METOAOM
DKCIIEPTHOU OLEHKHU. [lo uToramM mnpomMeKyTOUYHOM AaTTEeCTallMy 110 AUCLIUILIMHE

BBICTABIIIETCA  OIIEHKA «OTJIMYHO», «XOPOIIO», «yAOBJIECTBOPUTEIBLHO»  WIIU
«HEYIOBJICTBOPUTEIBLHO.
[IIkaja oneHNBaHUA Onucanue
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OTJIU4HO

BrimmoaHeHbI BCE 00s13aTeIbHBIE yCJIOBUA
NOJATr0TOBKH CTYAEHTa K MPOMEKYTOYHOH
aTTecTalnym, MPETyCMOTPEHHBIE POrpaMMOun
JACHUIUIAHBL. CTYJIEHT IEMOHCTPUPYET COOTBETCTBHUE
3HAHUH, YMEHU, HaBBIKOB MMoKa3aTelIsiM,
MIPUBEICHHBIM B Ta0IUIaAX, OnepUpyeT
MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMH,
MIPUMEHAET UX B CUTyallUsIX MOBBIIICHHON CJIOKHOCTH.
[Ipr 3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTEIHHBIC
OMMOKHA, HETOYHOCTH, 3aTPYJHCHHS] TIPU IEPEHOCE
3HAHUU U YMEHHH HA HOBBIC, HECTAHIAPTHBIE 3a/1a4H.

Xopouo

BrimosiHeHbI BCE o0si3aTeJIbHbIE YCJIOBHUA
MOATOTOBKH CTYy/I€HTA K MPOMEKYTOYHOM
aTTecTaAlNM, MPENyCMOTPEHHBIE MpOrpaMMou
JACHUIUIAHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBHUE
3HAHUM, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEACHHBIM B TabIumax, Onepupyer
MPUOOPETECHHBIMU 3HAHUSAMH, YMEHUSMH, HaBBIKaAMHU.
B T0 )€ BpemMs TINpU  OTBETE  JOIYyCKaeT
HECYILIECTBEHHBIE TOTPEIIHOCTH, 33J1a4d PEIIAECT C
HEJI0YeTaMH, HE BIUSIIOUIMMH Ha OOUIUN X0 PEIICHUS.

Y 10BIETBOPUTEIBHO

BrInosHeHsI BCE o0s13aTe/IbHbIC yCJIOBUA
MOJATOTOBKH CTYJAEHTA K MPOMEKYTOYHOM
aTTecTaluM, MPETyCMOTPEHHBIE pOrpamMMon
JACHUIUIAHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBHUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTeIIsiM,
MIPUBEICHHBIM B Ta0JIUIIAX, OIEpUPYET
MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMHU.
Ho mokaspiBaeT HernyOOKHE 3HAaHMS, NMPU OTBETE HE
JIONyCKaeT TPYyObIX OMIMOOK WM MPOTUBOPCUHNH,
OJIHAKO B (OpMYTUpPOBAHUM OTBETa OTCYTCTBYET
JIOJKHAST CBSI3b MEXKJY aHAJIM30M, apryMeHTalued u
BBIBOJIAaMU, B PEIICHUM 3aJlad MOTYT COJEpP>KAThCs
rpyObie omuOKu. {715 mogydeHus mpaBUJIbHOTO OTBETA
TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.

HeynoBieTBopuTeIbHO

He  BbImosHEHbI o0si3aTe/IbHBIE  YCJIOBHUSA
MOATrOTOBKHU CTYAEeHTA K NPOMEKYTOYHOH
aTTecTaluH, [IPEyCMOTPEHHBIE IPOrpaMMou
mauciuiineel,  WJIM ctyneHT  aeMoHCTpUpyer
HETIOJIHOE€ COOTBETCTBUME 3HAHWM, YMEHHUH, HABBIKOB
IIPUBEACHHBIM B Ta0IHIIAX, JIOITYCKarOTCs
3HAUWTEJbHBIE OIIMOKHU, MPOSBIAETCI OTCYTCTBHE
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3HAHUM, YMEHMM, HABBIKOB II0 DAy IOKa3aTenew,
CTYJICHT UCIIBITBIBACT 3HAUUTEIBHBIE 3aTPYAHEHUS IIPH
ONEPUPOBAHUY 3HAHUSAMU U YMEHUSAMH.

@oHABI OLEHOYHBIX CPEICTB MpeACTABIeHbl B NMPUJIOKEHHH 2 K padouei
nporpamMme.

7.  Y4deOHO-MeToaMYecKOe U MHGOPMAIMOHHOE O0ecTieyeHne TUCIUIIINHBI
a) OCHOBHAas JiUTeparypa:

1. HemunoBuu b.II., Monenor B.II. [duddepennmanbuple ypaBHEHUsS: ydeOHOE
rocooue. M. 13a-Bo «Jlanby, 2019. 280 c.

2. Kpacnos, M.JI. Unterpanbubie ypaBHeHUs. BBenenwe B teopmio M.: Hayka,
1981. — 304 c. U3n-Bo Jlenann, 2019. 303 c.

3. BacunmseBa A.b., Mensenes [.H., Tuxonor H.A., VYpasrumpauna T.A.
Juddepennmanbuble 1 UHTETPAIbHBIE YPABHEHMS, BApUAIIMOHHOE UCUUCIICHHUE B
npuMepax u 3ajnavyax. YuyeoHoe nocodue. M.: duzmarrus, 2010. 303 c.

JIOTIOJTHUTEIbHAS JIUTEpPaTypa:

1. BacunseBa A.b., Mensenes I .H., TuxonmoB H.A., VYpasruapauna T.A.
HuddepeHunanbable 1 UHTErpajibHble YpaBHEHUs. BapuanmoHHOe HCUHCIEHHUE.
M.: U3n-Bo OO0 dusmarrus, 2005. 432 c.

2. byrpoB f.C., Huxonbckuii C.M. Beicmas marematuka. Psapl. OyHkiuu
KOMILIEKCHOTO TiepeMeHHoro. B 3 Tomax. Tom 3. B 2 kHurax. kaura 2. YueOHUK
IUIg  aKajieMuueckoro OakanmaBpuara. 7-€ u3l., crepeoTunHoe - M.: M3n-Bo
«FOpaitt», 2016. 220 c.

3. Jlecun B.B. VYpaBHenus Mmarematuueckod ¢usuku: YuebHuk M.: U3a-Bo
«MHDPA-M», 2017. 240 c.

4. bepkoB H.A., Munocues B.b., Ilymkapr E.A. Kypc wMarematuku s
TEXHUYECKUX BBICIIMX Y4YEOHBIX 3aBeleHMi: YueOHoe mocoodue. Yacts 3. M.:
MI'MY, 2011. 505 c. 400 »ks3.

5. Koran E.A. OObikHOBeHHBIE AM(depeHInaIbHbIE YPABHEHUS U OINEPAlMOHHOE
ucurcieHue. YdeOHoe mocobue no aucuuinHe «MaTtemaTtuka» Ui CTYJIEHTOB
Bcex cnenuanbHocted. M. 2006. 693 3k3.

6. Koran E.A. OObpikHOBeHHBIC au(pdepeHITuaTbHbIC YPABHCHHUS] W BapHAIIIOHHOE
MCYMCIICHUE B MPHUJIOKEHUU K pacdyéTy aBTOMOOMIIBHBIX KOHCTPYKIMM. YueOHoe
nocobue nmo aucuuIuiMHe «MaTemaThkay JJsl CTYJIEHTOB BCEX CHEIHaIbHOCTEH.
M.: MAMMU, 2010. 200 sx3. http://lib.mami.ru/lib/content/elektronnyy-katalog.
DIIEKTPOHHBIN pecypc.

7. ApamanoBuy W.I'., Jlesun B.W. YpaBHenus matemaruueckoi ¢puszuku M.: Hayxka,
2-e uzn. 1969, 288 c.

8. Koran E.A., Jlonanuusia E.A. Psanpr @ypee u auddepeHuumaibabie ypaBHEHUS
MaTeMaTuyeckor pusuku. YuebHoe mocodue no qucuurimie «MartemaTukay Juist
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http://lib.mami.ru/lib/content/elektronnyy-katalog

CTYJIEHTOB BCEX CIIEIMAJIBHOCTEN 51 HaNpaBJICHUN MOJATOTOBKU
JTUTIJIOMUPOBAHHBIX CIIESIMATMCTOB U 0akaJaBpoB OYHOTO oTaeneHus. M.,2012.
400 >x3.

9. Unbun A.M. VYpaBHeHHs MaremaTudyeckod (u3uku: ydeOHOe Tmocobue.
®duszmatiut, 2009.  http://www.knigafund.ru/books/207365.

10.TuxonoB A.H., Camapckuii A.A. YpaBHeHus maTeMaTudyeckod ¢Gu3uku. M.:
Hayxka, 2007.

B) IPOrpaMMHOe o0ecrieyeHre U HHTEPHET-Pecypcehbl:

[IporpammHuoe oOecrieueHre HE TPEAYCMOTPEHO.

HNHTepHeT-pecypchbl  BKIKOYAIOT  y4eOHO-METOJAMYECKHE  MaTepualbl B
AIIEKTPOHHOM BHJE, TpEACTaBlIeHHbIC Ha caiiTe mospolytech.ru B paznene: «Llentp
MaTeMaTuieckoro oopazoanus» (http://mospolytech.ru/index.php?id=4486);

BapI/IaHTBI KOHTPOJIbHBIX SaHaHHfI M0 JUCHUIIJIMHC ITPCACTAaBJICHBI Ha calTax:
http://i-exam.ru, http:// fepo.ru.

ITone3nsie yLI€6HO-M€TO,[[I/I‘{€CKI/Ie u I/IH(bOpMaHI/IOHHBIG MaTCpHUaJIbl
INpCaACTaBJICHbI Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL PECYPCOB I/IH(i)OpMaL[I/IOHHO-TGJIGKOMMYHI/IK&HHOHHOﬁ CCTHU
«I/IHTepHCT» AJI1 OCBOCHUSA AUCHUITIINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypChl BKJIFOYAIOT y4e0HO-METOINYECKUE MaTepHUabl,
MIPE/ICTABICHHBIE HA CAlTE AIEKTPOHHO-OMOIMOTEeUHOM cuctemsbl M3natensbcTBa JIanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html Tectsl o BEICIIEIH MaTeEMaTHKE.

Kaxxnprit cTyneHT obecrieueH WHAWBUYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) x snexrponno-6u6aHoTE HBIM
cucreMaM (3JIEKTPOHHBIM OMOJIMOTEKAM):

e Ne norosopa.
I /;[ DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banus KoJ1eKuun
AOCTyNa
OBbC «M3parensctBa Jlanp» | JloroBop Ne 73- | MHXKEHEpHO-TEXHUYECKHUE HAYKH
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3xarenscTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHoCTPOCHUE»;
(e.lanbook.com) WHKeHepHO-TEXHUUECKHE HAyKH
— N3pareascteo MI'TY num. H.DO.
baymana,
1 HHxeHepHO-TeXHUYeCKUe HayKu
— M3narenbetBO «@PU3MATINTY;
DKOHOMHUKA U MEHEJKMEHT —
UsnarensctBo «@aunra» u 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHuBepcuTeTa pasiesn
O6ubamoreka)
2 OBC «Kuura®oum Ha odopmienun Konnexnus uz 172405 w3nanuit
(knigafund.ru)
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Hayunas anekTpoHHas | CBOOOIHBIM 1134165 HayuyHbIX cTaTel
6ubnuoreka J0CTYT

«KUBEPJIEHMHKA»

(www.cyberleninka.ru)

OBC «Polpred» [TocTostHHBIIH 0630p CMU (apxuB myOsMKanui
(polpred.com) JOCTYI 3a 15 ner)

Hayunas snektponHas [TocTrosaHHBII 3800 HaMMEHOBaHMI )KYpHAJIOB B
o6ubnmoreka JIOCTYTI OTKPBITOM JIOCTYIIE
e.LIBRARY.ru

JloCTyIl K 2JIEKTPOHHBIM
pecypcam U3/1aTelIbCTBa

SpringerNature

ITucemo B ®I'BOY
«Poccuiickuit
Donn
DyH/TaMEHTAITbHBIX

UccnenoBanun» ot
03.10.2016 Ne 11-

SpringerJournals;
SpringerProtocols;
SpringerMaterials;
SpringerReference;
ZbMATH:;

Nature Journals
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8. MarepuajibHO-TEXHHYECKOE O0eceYeHue TN CIIUMITHHBI

MarepuanbHO — TeXHHUYECKass 0a3a YHHUBEpCUTETa 0OECIIEUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHATHUH, TNPEIYCMOTPEHHBIX YYE€OHBIM TIUIAHOM M  COOTBETCTBYET
JEHUCTBYIOUIUM CaHUTAPHBIM U MMPOTUBOIIOKAPHBIM MTPaBUIIaM U HOPMaM.

Kadenpa «Maremaruka» He pacnojiaraeT COOCTBEHHBIM ayJJUTOPHBIM (POHIOM
Y UCTIOJIB3YeT YUEOHBIC ayIUTOPUU U3 001Iero poH1a yHUBEPCUTETA.
JUist mpoBeieHUs! y4E€OHBIX 3aHITHI HCTIOIb3YIOTCA:
- JIEKIIMOHHBIE ayJUTOPUH U ayIUTOPHUH JJIsl IPOBENCHUS MPAKTUYECKUX 3aHATUH, B
TOM 4YHCJE, OCHAIEHHbIE MYJIbTUMEIUHHBIM OOOPYJOBaHUEM [UIsl MPOBEACHUS
ayJIMTOPHBIX 3aHATUN (TTPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
- i1 paboThl CO CIEUUANTU3UPOBAHHBIM IPOrPaMMHBIM OOECIEYEHHEM BO BpeEMs
VMHTEPAKTUBHBIX IPAKTHYECKUX 3aHATHM HMEIOTCS KOMIIBIOTEPHBIE KJIACCBI
YHUBEPCUTETA.

9. MetoauyecKkue peKOMeHAAIMHU JJISl CAMOCTOSITEIbHON PadoThl CTYIEHTOB
Pa3znes: 00bIkHOBeHHBbIE TU(depeHIIHATbHbIC YPABHCHUSA

N3yuenne nuddepeHnnanbHbIX ypaBHEHUNA MMEET BaKHEWIlIee 3HAUYCHHUE B
MAaTEMATUYECKOM TMOATOTOBKE  HMHKEHEpa. OOBsicHSIETCS 3TO  TeM, 4TO
muddepeHuranbHble  YpaBHEHUS MPEACTABISIIOT COOOW MaTeMaTH4YEeCKHUE MOJENH
CaMbIX Pa3HOOOpa3HBIX MPOIECCOB U SBJICHUM, TaK KaK MX PEUICHUS MO3BOJSIOT
ONMCAaTh HBOJIOLMI0 HM3Yy4aeMOro TMpOLECcca, XapakTep MNPOUCXOIAIINX C
MAaTEPUAJIbHOW CHUCTEMOM M3MEHEHUM B 3aBHUCUMOCTH OT HEPBOHAYAIBHOTO
COCTOSIHUSI CUCTEMBI.
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OTnuuurtensHOe CBOMCTBO A depeHITnaIbHbIX YPABHEHU COCTOUT B TOM, YTO TIPU
UX UHTErPUPOBAHUU OOBIYHO MOJydaeTcs OECUMCIEHHOE MHOKECTBO PEIICHHUN.
JUiss  ypaBHEHHMsI TIEPBOTO TMOpsiIKA ATO MHOMKECTBO  OIKCHIBAECTCS  OJHOU
IPOU3BOJIBHOM MOCTOSSHHOM. YTOOBI BBIIECTUTH K3 OECKOHEYHOTO MHOKECTBA
pElIeHUI TO, KOTOPOE ONMUCHIBAET UMEHHO JAaHHBIA MpoIlecc, HEOOXOIUMO 3a1aTh
JOTIOJTHUTENIbHYI0O HH(OpMAllMIO, HalpuUMep,  3HAaTh  HAYaJbHOE COCTOSHUE
npouecca. Takoe TONMOJHUTENHHOE YCIOBUE HA3bIBACTCS HAYAIbHBIM YCIOBUEM.

3anmavya uHTerpupoBaHus U PepeHIuanbHOr0 YpaBHEHUS MEPBOTO MOPSAIKA
COBMECTHO C HAYaJbHBIM YCJIOBHEM HA3bIBACTCS HAYAJIBHOM 3aJadyeil WiIN 3aaadyen
Komm.

st muddepeHnmanbHbIX  YPAaBHCHHA TIEPBOTO  TMOPSIIKA CIAEAYET pa3indyaTh
o011ee, 9acTHOE M 0C000€ PEIICHMs, a TAK)KE OOIIHIA, YACTHBIA U OCOOBIN HHTETPAJIBL.

[Ipy WHTErpUpOBAHMM YPAaBHEHUM IIEPBOTO IOPSAAKA HALO IPEKIAE BCETO
OTPENEIUTh TUIl YPaBHEHHUS, a 3aT€M YK€ IPUMEHUTH TOT WM MHOM METOJ] PEIICHUS.
Hano o6s13aTensHO OCBOUTH MPOIEAYPY IPUBEIACHUSI YPABHEHUSI TIEPBOTO MOPSIKA K
YPaBHEHUIO C pa3/eleHHbIMH MEPEMEHHBIMU, TaK KaK MMEHHO TaKHE€ YpPaBHECHHUS
MOYHO HEMOCPEACTBEHHO UHTETPUPOBATb.

Jns muddepeHnnanbHbIX YpaBHEHM h — TO TOpsAKa 00sA3aTENbHO 3HATH
MOCTaHOBKM 3a/1auu Korm, kpaeBoii 3a/1auu, 3aJjJa4i Ha COOCTBEHHBIE 3HAYCHUSI.

B Teme, nmocBsieHHOM JIMHEWHBIM TU(PEpeHIIMATBHBIM YPaBHEHUAM h — TO
MOpsIIKa, HANO0 3HAaTh TEOPEMbl O CTPYKTYype OOIIEro pelmeHUuss OJHOPOJHBIX U
HEOJHOPOJIHBIX YpPAaBHEHMI, TaK KaK OHHM YKa3bIBAIOT IMYTh IMOCTPOCHHs OOIIEro
pemienus. OOpaTuTh BHHMAaHUE HA TO, YTO PEIICHUE JMHEHWHBIX OJIHOPOIHBIX
nuddepeHIranbHbIX YpaBHEHUH N — o MOPsIKa ¢ MOCTOSIHHBIMHA KO3 (ULIMEHTaMH
HEe TpeOyeT HMHTErpUpOBAHMS, a CBOAUTCS K YHUCTO alreOpanyeckod mpodieme
HaXOXJEHUsI KOPHEW COOTBETCTBYIOIIETO XapaKTEpUCTUUYECKOTro ypaBHeHus. Hamo
3HaTh BUJ YAaCTHBIX PEIICHWH JIMHEWHBIX OJHOPOIHBIX "uddepeHInanIbHbIX
YpaBHEHUH N — TO MOPSAKA C TOCTOSHHBIMU KO(PPUIIMEHTaMU B 3aBUCUMOCTH OT
BHJIa KOPHEH XapaKTepUCTUUECKOTO YPaBHEHUSI.

Hano 4erko ysCHUTH aaropuTM IOCTPOCHUS YACTHBIX PELICHUM JIMHEHMHBIX
HEOJHOPOJHBIX Ju(depeHnnanbHbIX ypaBHEHUH  MeToioM moadopa (MeToaoM
HEONpeIeTICHHBIX KO3 (UIIMEHTOB), OOpaTHB BHUMaHWE HA TO, YTO B 3TOM ClIydae
BHJI YACTHBIX PELICHUN HEOJHOPOIHOIO YPABHEHHSI COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOW YaCTH.

OTmMeTuM B 3aK/IOYEHHE, YTO YCHEIIHOE HW3y4YeHUE JAUCLMIUIUHBI,
npuoOpeTeHue HEOoOXOAUMBIX KOMIIETCHIIMM, YMEHMH U HaBBIKOB BJIAJICHUS
MaTEeMaTUYECKUM armnapaToM TpeOyeT OT CTYAEHTOB OOJBIIONW CaMOCTOSATEIbHOU
pabotel. OOpatuTe BHHMMaHHE, UYTO KOJIMYECTBO 4YacoB, OTBOJUMBIX Ha
CaMOCTOSATENbHYI0 PabOTy B COOTBETCTBUU C YYEOHBIM IUIAHOM, PABHO WM, Kak
MpaBujI0, OOJIBIIIE YaCOB, OTBOJIUMBIX HAa BCE BUIBI Ay IUTOPHBIX 3aHSITHIM.

Paznen: nudppepenuuanbHbie ypaBHEHHS B YACTHBIX IPOM3BOJAHBIX.
YpaBHeHuss MaTeMaTHyecKo pusuku

Paznen maremaTHiky, TOCBSIIEHHBIM YpaBHEHUSIM MaTEMaTUYECKOW (HU3UKH,
SBJISICTCSI UPE3BBIYAMHO BAXKHBIM [UJISI TPWIOKEHUH, TaK KakK OOJBITMHCTBO
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(bu3MYECKUX TPOLECCOB PA3IUYHON MPUPOABI MOACTUPYETCS UMEHHO JIMHEHHBIMU
muddepeHranbHBIMU YPABHEHUSIMU B YACTHBIX MPOU3BO/IHBIX.

[Ipn nM3yyeHuu ypaBHEHUU MaTeMaTHUECKOW (DM3UKHU CIIEyeT, MPEKIE BCEro
oOpaTuTh BHUMaHUE Ha Kilaccuukanuio ypaBHeHuil. Bc€ MHorooOpasue ypaBHeHuUi
MaTEeMaTU4YeCKONM (PU3MKM MOXKET ObITh pa3lelieH0 Ha TpU Kiacca. YpaBHEHUS
KaXJ0ro Kjacca 00JaJaloT OOIMMM CBOMCTBAMHU pelieHuil. B kaxIom u3 3THux
KJIaCCOB ~ €CThb  IPOCTEHIIEE  ypaBHEHHE,  HA3bIBAEMOE  KAHOHUYECKUM.
[IpyHaJIe)KHOCT, ypaBHEHHs K TOMY WIM HHOMY KJAacCy OIpeAesaeTcs
COOTHOIICHHEM MEXAY KO3(PPUITUEHTAMH MIPH CTAPIIUX MPOU3BOIHBIX.

Oco0oe BHUMaHMe HA/I0 OOpPAaTUTh HA NMOCTAHOBKH HAYaJIbHO-KPaeBbIX
3a71a4 JJIsl YPABHEHUH runepooim4ecKoro, napadoau4eckoro TUIOB U KpPaeBbIX
3a7a4 VIS ypaBHEeHHMH 3/UIMNITHYECKOT0 THIIA.

Jroboe muddepeHnmanTbHOe YpaBHEHHE MAaTeMAaTHUeCKOW (U3UKA HMEeT
OECUUCIIEHHOE MHOXECTBO pelIeHud. s mosiydueHuss €JUHCTBEHHOI'O pEILEHUs
HEOOXOUMO 3aJlaHUE JTOMOJHUTENIBHBIX YCIOBUN, KOTOPbIE MO3BOJISIOT OJIHO3HAYHO
onucaTh KOHKPETHbIM (usnueckuil mpouecc. KomuuectBo M BHUJ 3THUX YCIOBUH
3aBUCAT OT XapakTepa U MOopsiKa MPOU3BOHBIX, BXOJSIINX B YpaBHEHHUE, OT (POPMBI
o0jacTy, B KOTOPOW MUIETCS PEIICHHWE YpaBHEHUS, OT XapakTepa B3auMOJIECHCTBUS
paccMaTtpuBaeMoro Tena (WIM Tpoliecca B BBIJCIEHHOM Telle) C OKpYyXKaromien
cpenoil. B obmiem ciydae JOMOJHUTENbHBIMU YCIOBUSAMH MOTYT OBITh HaualbHble U
2PaHUYHbIE YCII0BUA.

HavanbHble yCIOBHSI ONUCHIBAIOT COCTOSTHUE OOBEKTa B HAYAJIbHBIA MOMEHT
BpeMeHU. /[l ypaBHEHHA THUNEPOOJIMYECKOTO THMA CTaBIATCS JBa HA4aJbHBIX
YCIIOBHSI COOTBETCTBEHHO BTOPOMY MOPSIIKY POU3BOIHOM 110 BPEMEHH, BXOSAIIEH B
ypaBHeHHEe. OHHM XapaKTEPU3YIOT BEIMYMHBI OTKJIOHEHHM M CKOPOCTEH TOYEK
0o0BbeKTa (CTPYHBI, CTEP>KHS U Ap.) B HadaJIbHBI MOMEHT BpeMeHH. i1 ypaBHEHUs
napaboJIMYecKOoro THUMA CTAaBUTCS OAHO HAyaldbHOE YCJIOBHUE, YTO COOTBETCTBYET
NEPBOMY IMOPSJIKY MPOU3BOJHOMN MO0 BpeMeHH (eciii uckoMast (yHKLHS B ypaBHEHUH
TEIUIONPOBOJHOCTH U(X,I) — Temmeparypa B TpPOU3BOJILHOM CEUYCHUH CTEPXKHS B
a000i MOMEHT BpeMeHM {, TO HadalbHBIM YCIIOBHEM 33aJaéTcs paclpesesieHue
TEeMIIepaTyphl 10 JJIMHE CTEP)KHS B HauaIbHbIH MOMEHT BpeMeHH t = 0).

['pannuHble yCIOBUS Ul BOJHOBOTO YypaBHEHHUS (€CIM OHO OIUCHIBAET,
HanpuMep, NoIMepeuHble KoueOaHusi CTPYHbl KOHEUHBIX Pa3MEpOB) XapaKTEpU3YIOT
MOBEJEHUE KOHIOB CTPYHBbI B Mpouecce KoieOaHWid U 3aBUCAT OT XapakTepa HX
3aKpErICHHUS.

Jlnst ypaBHEHHUs TEIJIONPOBOAHOCTU CTEP)KHS TPAHUYHBIE YCIOBUS HMMEIOT
CYILLIECTBEHHO PA3JIMYHbIA BUJ B 3aBUCMMOCTH OT XapakTepa TeriooOMeHa KOHIIOB
CTEPKHA C OKPYKAIOILIEH CPEHOM.

Jns  ypaBHEHUS  DJUIMOTHYECKOTO THUMA, KaK U g ypaBHEHUS
napaboJIMYeCcKOro THUIa, TAKXKE Pa3IMnyaroT pa3Hble KpaeBble 3aJla4l B 3aBUCUMOCTHU
OT YCJIOBHI Ha KOHTYPE paccMaTpuBaeMoi 00J1acTy.

Ilosmomy nocmanogka 3aoauu mamemamuieckou U3UKU 6KII0Uaem 3a0anue
oughgepenyuanvHoco  ypasHeHus 6 UACMHLIX NPOU3BOOHBLX, ONUCLIBAIOULE20
ucciedyemvlll npoyecc, a makice 6 00wem ciyyae epaHudHbIX U Ha4aibHblX YCI06Ul,
NO360JIAIOWUX NOTYUUMb OUHCTNEEHHOE peuleHle.
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Ecnu 3a0aua mamemamuyeckoti uzuxu nocmaenieHa KOPpeKmHo, mo eé
peuienue cywecmeyem, eOUHCMBEHHO U YCMOUYUBO K MANbIM USMEHEHUIM UCXOOHbIX
OQHHbIX.

TpeboBaHne HENPEPHIBHOM 3aBUCUMOCTH PEIICHUS OT HCXOJHBIX JAHHBIX
OOyCJIOBIEHO TE€M, 4YTO (U3MYECKHE JlaHHbIE, XapaKTEPU3YIOLIUE HavyaJbHOE
COCTOSIHHE CUCTEMBI, ONPEACIISIFOTCS, KaK MPaBWIO, SKCIIEPUMEHTAIIBHO, U BCETIA C
HEKOTOPOH norpemHocTeio. [IoaToMy HeoOxoauma yBEpPEHHOCTh B TOM, YTO Maslas
MOTPEIIHOCTh B UICXOAHBIX TAHHBIX OyAET MPUBOAUTH JIUIIIb K MaJION MOTPEITHOCTH B
pElIEHNH, TO €CTh PEIICHHE 3aJaud HE JIOJDKHO CYHIECTBEHHO 3aBHCETh OT
ITOIPEIIHOCTEN N3MEPEHUM.

M3-3a OrpaHM4e€HHOCTH 00BEMA Kypca pacCMaTpPUBAKOTCS, B OCHOBHOM, METOJ
paszznenenus nepeMeHHbIX Oypbe U ero MoAuQpUKaLuUs A PEeUIeHUs] HEOTHOPOIHBIX
YpaBHEHUU — METOJ Pa3I0KEHHs MO COOCTBEHHBIM (DYHKIHMSM OJHOPOJHOM 3a7auu.
CryaeHTy HaJgo OCMBICIUTh HACK METOAA pa3/elICHUs IEPEMEHHBIX — CBEICHHE
3ajaun Ui Add@epeHuuanbHOro  ypaBHEHUST B YaCTHBIX IPOU3BOJIHBIX K
IPUHLMIIKAIBHO OoJiee MPOCTOM 3ajaye pelIeHUsT HE3aBUCUMBIX Jpyr OT JApyra
OOBIKHOBEHHBIX JHMHEWHBIX AU((EepeHINaIbHbIX YpPaBHEHUM (IpUYEM Ba)KHO, YTO
paszJiesieHue MepeMEHHBIX MPOUCXOIUT U B IpaHUUHBIX ycioBusx). Hago oOpartuts
BHMMAaHME Ha €IMHCTBO MTOAX0/A K PEIICHUIO YPABHEHUI Pa3IM4YHOIO THUIIA.

[Ipy pemieHMH HEOJHOPOAHBIX YPAaBHEHUN METOAOM pA3JIOKEHHUS 110
cOOCTBEHHBIM (DYHKIMSIM TaK)K€ CHayajia peuiaeTcsl OTHOPOHAs KpaeBas 3ajja4a, yTo
MO3BOJISIET HAWUTHM COOCTBEHHbIE (YHKUHUH, YIOBIETBOPSIOIIME TPAHUYHBIM
ycinoBusiM. [Io HUM paniee U pacKiaibIBalOTCs B psAlibl UCKOMbIE (DYHKIIMM U TTPaBbIe
YacTH YPaBHEHHI, YTO NPUBOJIUT (IPU PELIEHUH BOJIHOBOT'O YPABHEHUS U YPABHEHHUS
TEIJIONPOBOAHOCTH) K 3amade KomwM a8 HEOJHOPOAHBIX  OOBIKHOBEHHBIX
nuddepeHuranbHbIX ypaBHEHUH.

Pa3znen 3. UuTerpaibHbie ypaBHEHUSA

WHTerpasbHbIMH ~ ypaBHEHUSIMH ~ OOBIYHO  HA3bIBAIOTCA  YpaBHEHUS,
coJiepKallie HEU3BECTHYIO (DYHKIMIO TMOJ 3HAKOM OIPEAEICHHOrO0 HHTEerpa’a.
Teopust uHTErpaIbHBIX YPAaBHEHUN UMEET OOJIBIIOE TEOPETHUUECKOE U MPAKTHUYECKOE
3HAYEHHE, TAK KAaK TaKWe YpPAaBHEHMS SIBJIAIOTCS BECbMa pacCIpPOCTPAHEHHBIM H
3¢ (PEKTUBHBIM CPEICTBOM HCCIEAOBaHUS KAaK B YUCTOM, TaK M B NPUKIATHOM
aHanu3e. OTO OTHOCHUTCA, HampuMep, K 3aJadyaM Teopuu KojeOaHuil u
COOTBETCTBYIOIIUX 00JIACTEN TEXHUKU U TEOPETUUECKON (PUBUKH.

WNHuTerpanbHble ypaBHEHUS JEATCS, MPEXKIE BCEro, HA JIMHEHHbIC U HEJMHEWHbIE, Ha
ypaBHEHUS MEPBOro pojia (Korjga Heu3BecTHas (QYHKIMS BXOAMUT TOJBKO MOJ 3HAKOM
HMHTETpajga) U ypaBHEHHUS BTOPOro poja (Korja Heu3BecTHas (DYHKIMS BXOJUT Kak
I10J1 3HAKOM MHTErpasia, Tak U BHE UHTErpasia).

VYpaBHeHHsI TIEPBOrO M BTOPOrO poAa MOTYT OBITh C MOCTOSHHBIMU MpeeiaMu
VHTETPUPOBAHUSI @ MOTYT HMETh IIEPEMEHHBIM BEPXHUW MNpenen YpPaBHEHUS C
MTOCTOSIHHBIMH IPEEIAMHA HHTETPUPOBAHUS HA3bIBAIOTCA ypaBHEHUAM Ppearonbpma a
YPaBHEHUS C IEPEMEHHBIM BEPXHUM IIPENIEIOM — ypaBHEHUSAMHU BoapTeppa
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B nanHoM paszmene kypca mpeaycMaTpHBAaeTCsl NMEPBOHAYAIBHOE O3HAKOMIICHHE C
OCHOBHBIMU CBEJCHHUSIMHU W3 TEOPUU UHTETPAIbHBIX YPABHEHHM, OOCYXJEHUE CBS3U
muddepeHnanbHbIX YpaBHEHUW C WHTETPaJbHBIMU 3HAKOMCTBO C Pa3IUYHBIMU
npUOTMKEHHBIMU METOJJAMU PEIICHUS] MHTETPAIbHBIX YPaBHEHU.

10. MeToauyeckue peKOMEHAALMH ISl IPENnoaaBaTe st

[Ipexxne Bcero, cneayer oOpaTUTh BHHUMAHHE CTYACHTOB Ha TO, YTO
NPAKTUYECKH BECh H3y4YaeMbIi HMHU MaTepuall SIBISETCS JUIsi HUX HOBBIM, HE
M3Y4YaBIIMMCS B TporpamMMme cpeiHei mkoibl. OgHako OH He TpedyeT Kakou-1r0o
CHEIHNATbHON (JOTIOJHUTEIBHON) TOJATOTOBKM U BIOJHE MOXET OBITh YCIEITHO
U3YYeH, €CIIM CTYJACHThl OyAyT MOcCenlaTh 3aHSITHsS, CBOEBPEMEHHO BBIMOJIHATH
JIOMAITHUE 3aJaHusl U TOJb30BaThCs (MPU HEOOXOAMMOCTH) CUCTEMOM IJIAHOBBIX
KOHCYJIbTAlMi B  TEYEHUE KaXIOr0  CEMEecTpa. Bomenmme B Kypc
g depeHnranbHbIX YpaBHEHUN pa3/ielibl IBISIOTCS KJIIACCUYECKUMHU, B TO K€ BpEMs
OHM INPAKTHYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIMPOKOE PACIPOCTPaHEHUE IS
pELIeHUs Pa3HOro poJa 3a7ad BHYTPHU CaMOM MAaTEMAaTHKU W NMPUKIAAHBIX 3aaa4. Mx
OCBOCHHE MIOMOXET CTYJICHTaM JIOTHYECKH BEPHO, API'YMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M NHUCBMEHHYK pPE€Yb, YCIECHIHO NPHUMEHATh HAKOIUICHHBIC 3HAHUS IS
pelIeHusl, MNpexae BCEro, CTaHAAPTHBIX 3aJad B MpodeccuoHanbHOU cdepe
NESATEIBHOCTH.

HeoOxoaumo ¢ camoro Hayasa 3aHsTH peKOMEHA0BaTh CTY/I€HTaM OCHOBHYIO
U JONOJIHUTENIbHYIO JIUTEPATYPY, @ B KOHIE CEMECTpa JaTh CHUCOK BOMIPOCOB JJIS
MOATOTOBKHU K 9K3aMEHY.

Ha mnepBom 3aHATHMM 1O AUCHUIUIMHE 0053aT€IbHO MPOUHPOPMUPOBATH
CTYJIEHTOB O BHJIe U opMe MPOMEKYTOUHOM aTTECTALMHU M0 TUCLUUILIIMHE, CPOKaxX €€
MIPOBE/ICHMS], YCIOBUSAX JOIMYyCKa K MPOMEXKYTOUYHOM aTTeCTallid, MPUMEHSIEMbIX
BHJIaX POMEKYTOYHOTO KOHTPOJIS.

CooOpaxkeHust 1 peKOMEHJAINK, NMPUBEACHHbIE B M. 9 pabouell mporpaMMbl
IUI CTYACHTOB, JOJDKHBI OBITh YETKO C(HOPMYJIHUPOBAHBI W H3JI0KEHBI HUMEHHO
IIPENOIaBaTENIEM Ha JEKUHUAX, IPAKTUUECKUX 3aHATHAX U KOHCYJIbTAlUSIX.

W3nokeHne  TEOPEeTHYECKOr0  Marepuana  JIOJDKHO — CONPOBOXKAATHCS
WUTIOCTPaTUBHBIMU TMPUMEpPAaMH, TIIATEIbHO OTOOpAaHHBIMU MpernojaBaTesieM Tak,
YTOOBI TEXHUUECKHE TPYAHOCTH U BBIKJIAIKHU MPU PEILICHUU 3a/1a4ll HE OTBJICKAIU OT
IJIABHOTO: OCMBICIIEHUS WAEHM M CYTHM HIpUMEHseMbIX MeronoB. Crenyer Bcerjaa
yKa3blBaTh MPUMEPHI MPAKTHUECKOTO MPUMEHEHHS PACCMOTPEHHBIX Ha 3aHATHUIX
ypaBHEHUH U HopMyI.

[IpakTrueckue 3aHATHS TOJDKHBI ObITh OPraHW30BaHbl MPENOJaBaTEIeM TaKUM
o0pa3oM, 4TOObI OCTAaBAJIOCh BpPEMsSI Ha MEPUOJUYECKOE BBIMOJHEHUE CTYJIECHTaMU
HEOOJIBIION CcaMOCTOATENbHON pPaboThl B ayAUTOPUM MAJi TMPOBEPKU YCBOEHUS
M3JI0)KEHHOTO MaTepurara.

[IpenonaBarenp, BeAyLIMil MPAKTHUYECKHE 3aHATHS, JOJKEH COTJIACOBBIBATH
y4eOHO — TeMaTUYEeCKUH TUIaH 3aHATHI C JIEKTOPOM, HCIIOJIb30BaTh €AUHYIO CUCTEMY
0003HaYCHUH.

[IpenonaBarento crneayer gOOMBATHCS CHUCTEMATHYECKONM HEMPEPHIBHOM
paboTHI CTYIEHTOB B TEUEHHUE CEMECTPA, HEOOXOIMMO BBISBIIATH CUIIBHBIX CTYJCHTOB
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U TIPUBJIEKaTh MX K HAy4YHOW paboTe, K y4acTHIO B Pa3HOTO POJia OJMMIHUATaX W
KOHKYpCax.

CTyaeHT [OJDKEH OlIyllaTh 3aWHTEPECOBAHHOCTh  IpEnojaBaTesiss B
JOCTH)KEHUHM KOHEUHOTO PE3ysbTaTa: B MPUOOPETEHUH OOYYAIOMIMMUCS MPOYHBIX
3HaHWM, YMEHUI W BIIaJICHUS HAKOIUICHHOW WHGOpMalMe s pelieHus 3aaad B
npodeccuoHanbHOM eI TeIbHOCTH.
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3amaun, TIPUBOISTIINE K
Qg QepeHInaIbHbBIM YPaBHEHUSIM [IEPBOTO
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OOBIKHOBEHHBIX nudepeHIaIbHBIX
ypaBHEHUH IepBoro nopsaka. Ilocranoska
3amaun Komm. Teopema cyiecTBOBaHMS U
€IMHCTBEHHOCTH pemieHus. OOmee u
YaCTHOE pEIICHHS, OOIMMA W YaCTHBIN
HUHTETPAbI. ['eomerprueckuii  cMbICT
o011ero UHTErpasa.

Boiiaua 3aganuii PI'P Ne 1 no 0.y.

3.2

YpaBHeHUS c pa3AeISIONIUMUCS
MEPEMEHHBIMH, OJIHOPO/THBIE
muddepeHnraIbHbIC YpaBHEHUS,
JTUHEHHBIC JI.y., ypaBHEHUS B TIOJHBIX
muddepennmranax .

3.3

JIuHelHble [1.y., YpPaBHEHHs B IIOJHBIX
muddepeHnmnanaxio

3.4

Huddeperunanpapie ypaBHEHHS BBICIINX

MOPSIJIKOB. ®opmbl 3ammcu
mudQepeHInanbHOTO  YpaBHEHUS  N-TO
nopsaka. OOmee M 4YacTHOE peIIeHUs.
IloctanoBka 3amaum Komm, kpaeBoi
3aJauu. WuTerpupoBanue METO10M
MTOHWKECHHUS TIOPSIJIKA.

3.5

JInneitbie OJHOPOIHEIE
mud¢epeHnaIbHble  YpaBHEHUS N — TO
nopsaka. Ilonstue  QyHIameHTaIbHOMN
CHCTEMBI peleHuit JINHENHOTO
OJIHOPOJIHOTO nudhepeHIaTbEHOTO
ypaBHEHHUsS N — IO MOPAJKa, €€ MOCTPOCHHE
TUISL ypaBHEHUI c MIOCTOSIHHBIMH
kod(purmentamu. Bus 9acTHBIX perieHui
JINHEMHOTO OZHOPOIHOI'O
muddepeHInaIbHOr0 ypaBHEHHsT N — To
NOpsAJIKa B 3aBUCHUMOCTH OT BHJA KOpHEH
XapaKTePUCTHUECKOT0 ypaBHEHMUSI.

PAGE 0




3.6

JInHenHbIe HEOHOPO/THbIC
muddepeHraibHbpe  YpaBHEHUSI BTOPOTO
nopsaaka. Teopema o CTpyKType o00ILero
peurenuss MeToJ1 BapHaluu MPOU3BOIBHBIX
MOCTOSIHHBIX. MeTtoa mnoadopa YacTHOTrO
pelieHus (meton HEOTPeCeIIEHHBIX
KO3 PHUITUEHTOR) TUTS Pa3IUYHBIX
CHEIMAbHBIX BUJIOB IMPABOM YaCTH.

3.7

Kpaesbie 3amaun. 3amauun Ha COOCTBEHHBIE
3HAYECHUS.

3.8

Cucremsl OOBIKHOBEHHBIX
mddepeHIranbHbIX YpaBHEHUH.
OcHoBHble TOHATUA. PemieHne JIHMHEHHBIX
OJHOPOJHBIX M HEOJHOPOAHBIX CHCTEM
O0OBIKHOBEHHBIX muddepeHIaIbHBIX
ypaBHEHHH c MOCTOSTHHBIMU
KO3 PHUIHEHTaMH.

CamocrosiTesibHass paGora Ne 2 Ha
ceMHHape

3.9

Pa3nen 2. YpaBHeHusi B 4aCTHBIX
NMPOU3BOIHBIX IIEPBOI0 NMOPSAKA.
JInHelHbIE M KBA3WIMHENHBIE YPABHEHUS.
ITocTpoeHne XxapakTepUCTHUECKON
CUCTEMBI M YPAaBHEHUH XapaKTEPUCTHUK.

3.10

Pasnen 3. YpaBHeHust MaTeMaTH4YeCKOi
¢puzuku. Kinaccudukanus muHeHHbIX
middepeHInaTbHbIX YPaBHEHUH C
YaCTHBIMU TIPOU3BOHBIMH 2-TO TIOPSIIKA.
OcHOBHbBIE YpaBHEHUSI MaTeMaTUYeCKON
¢uznku. [TocTaHOBKA KpaeBbIX U
HayvalbHO-KPaeBBIX 3a/1a4, (PU3NYECKUNA
CMBICJT HAYAJIBHBIX ¥ TPAHUYHBIX YCIOBHIA.

10
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3.11

Perrenue oHOPOIHOTO THIIEPOOIUIECKOTO
ypaBHCHI/ISI C OIIHOpOI[HbIMI/I I‘paHI/I‘IHBIMI/I
YCIOBHSIMU METOJIOM pa3eICHHS
nepeMeHHbIX. DU3NYECKOE HCTOIKOBAHHE
peLICHHS
3aZadd = O COOCTBEHHBIX  KOJICOAHHAX
crpyHbl. CTOSIYUE BOJIHBI.

11

3.12

Pemenue HEOTHOPOJHOTO
runepOoJIn4ecKoro YpaBHEHMUS c
OOAHOPOJHBIMH T'pPaHUYHBIMU  YCJIOBHAMU
METOZOM DAa3JIOKEHUs] 1O COOCTBEHHBIM
(GYHKIMSAM OJJTHOPOIAHOH 3a/1auH.

12

3.13

IlocranoBka  KpaeBbIX  3agad4 Ui
ypaBHeHus Jlamnaca. Pemenue 3amaum
Hupuxne pna ypaBHenus Jlanmaca B
PSIMOYTOJIbHOM oOnactu METOJIOM
pa3JelIeHns IEPEMEHHBIX

13

3.14

WuTerpanbubie ypaBHEHUs ux
kinaccupukanuss.  OCHOBHbIE — MOHSTHS.
Ces3p nuddepeHuanbHbIX ypaBHEHUR ¢
UHTETPAJIbHBIMU.

14

3.15

NHuterpanbusle ypaBHeHHust Ppearonbma ¢
BBIPDOJKIEHHBIM  SIpOM — CBEIEHHE K
JIMHEIHBIM aJIreOpanvyecKM YpPaBHEHHUSIM.

15

3.16

ITpuHnMn CXKaThIX O0TOOpaKEeHUH.
JInnelinble omnepartopel. Ilpunoxkenune
JUHENHBIM HHTETPAIBHBIM  yPaBHEHUSM.
WHTerpanbabie mpeoOpa3oBaHus.

16

3.17

OmnpeneneHre COOCTBEHHBIX 3HAYEHUH U
COOCTBEHHBIX (DYHKUUN [ HEKOTOPBIX
UHTETPaJIbHBIX YPaBHEHUN

17

3.18

[TpubnuxeHnble METOJIbI peLIeHui
MHTETPAIBHBIX YPABHEHUN

18

(DOPM“ ammecmauuu

19-
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Bcero yacoB nmo jucuJInue
B TpeTheM cemecTpe.

36
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ITpunoxxenune 2

MUHHCTEPCTBO HAVKU U BBICILLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALIUU
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE
YYPEXIEHME BBICILIEI'O OBPA3OBAHUS

«MOCKOBCKHH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpasnenune noaroToBku
09.03.01 <HH®POPMATUKA U BBIYUCJ/IMTEJIBHASA TEXHUKA)>»

O6pa3oBarenbHas mporpamMma (mpodub)
Kubepdusunueckue cucrembl

®dopma o0yueHus:

OYHas

Kadbenpa «Maremarukay

®OH/I OHEHOYHbLIX CPE/JIACTB

MO JUCUMILINHE

JInddepeHnajbHble 1 HHTErPaJLHbIE YPABHEHUS

Cocras: 1. ITaciopt ()oHA2 OLEHOYHBIX CPEICTB
2. Onucanme OLEHOYHBIX CPEICTB:
- JK3aMeHAIlMOHHbIE OMJIeThI
- KommiekThl 3a1aHuil VI KOHTPOJbHBIX padoT
- KommiekT Bonpocos
- KoMIuiekT 3a1aHuii 17151 BBINIOJIHEHUSA
pacdyeTHO-rpapuIecKux pador

CocraBurean: aou., K.¢g.-m.H. E.A.Koran

Mocksa, 2020 rox
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Tab6nura 1

IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMITETEHIINI

«/AnddepenunanbHbie 1 HHTErpajibHble YPABHEHHD

®I'oC BO 09.03.01 «MudopmaTuka U BBIYMCIUTEIbHAS TEXHUKA)
O6pazoBarenbHas nporpamma (npopuis) «Kubdeppusnyeckue cucTeMbi»

B mporuiecce ocBoeHMs 1aHHOM TUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOLINE
o0menpodeccuoHaIbHbIE H TPO(decCHoOHATbHbIE KOMIETEHINHN:

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CreneHnun ypoBHeil 0CBOCHUS
HUHIAEKC | @OPMYJINPOBKA (popMHUpPOBAHUA | OLIEHOYHOT KOMIIeTEeHIUI
KOMIIeTCHIUH 0
cpeacrpa**
YK-1 Crniocoben o VK-1.1. 3HaTh: | JeKIu, YO Bba3zoBblii ypoBeHb
OCYIIECTBIATh  ITIOUCK, ®parmeHTapHbIe 3HaHuA | camocTtostenbHas | PT'P -IIOHUMAET OCHOBHBIE TEC3UCHI
KpUTHUCCKUIl aHATH3 W 0COOEHHOCTEMH pa0ora, KP UCCIJIE0BATEIbCKUX METOJOB U
CHHTE3  HHGOPMAINH, NPE/ICTABICHUA  PE3YILTAaTOB | CEMMHApCKHe T METOIHUK, MOJKET IPEOCTaBUTE
. | HaydyHOM  JEATENbHOCTH B | 3aHATHUSA Ob IIOJIyYE€HHBIE 3HAHUS B POCCUNCKUX U
TPUMEHATE - CHCTCMHBIN YCTHOM M MHUCbMEHHOHN opme MEXIYHApOAHBIX KOJUIEKTUBAX;
HONXOM AL PCIICHUS | ¢ YK-1.2. VYmern: YacTHyHO
ITOCTaBJICHHBIX 33139 OCBOEHHOE yMEHUE IoBbIIEHHBIN YPOBEHD
OCYILECTBIATh  JTMYHOCTHBIN -CBOOOJTHO BJIAJIEET NU3YUEHHBIMU
BBIOOp B mporiecce paboThl B TE3UCaMU, YBEPEHHO IIPEACTABIISET
POCCUNCKHX u IIOJIyYEHHBIE 3HAHUS B POCCUMCKUX U
MEXIyHAPOAHBIX MEX1YHApOJHBIX KOJUIEKTUBAX;
HCCIIEIOBATEIbCKUX
KOJUIEKTHBAX, OILICHUBATh
IIOCJIEICTBUS IIPUHSTOTO
peuieHuss W HECTH 3a HEro
OTBETCTBEHHOCTh nepesn
co0oi, KOJUIETaMHU H
00I11eCTBOM
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OIIK-1 Cnocoben  mpumensTs | @ OIIK-1.1. 3Harb: OCHOBHI | JIEKIIHS, YO Ba3oBblii ypoBeHb
€CTECTBEHHOHAYUHBIE WM | BBICIICH MaTeMaTHKH, | camocrositensHas | PI'P -BJIajieeT Teopueil U MeToaMH
00IIEHHKEHEPHEIE MH(DOPMATHKH u | pabora, IT<P pelIeHUs pa3INYHbIX THUIIOB

[IPOrpaMMHUPOBAHHSI; CEMUHAPCKHE
3HaHu, METOIBI porp p 5 P muddepeHIaTBHBIX 1 §
e OIIK-1.2. Ymernb: Pemats | 3aHATHSI 9b WHTErPAIBHBIX YPAaBHEHUY B paMKax
MaTEMATHYECKOIO
CTaHOapTHBIC JUCHUILINHEI,
aHajm3a 1| mpodeccroHanbHbIE 3a0a4K C
MOZCIMPOBAHH, NPUMEHEHHEM IoBbIMIEHHBIH YPOBEHD
TEOPETUYECKOTO U | eCTeCTBEHHOHAYYHBIX u -cBOGOTHO BiajeeT TeopHel W
OKCIEPUMEHTAILHOIO OOIICHHKCHEPHBIX  3HAHMH, METONaMH  pEUIEHHsS Pa3IMYHBIX
HCCIIEOBAHIS 5| METONOB  MaTeMaTH4ecKoro THIOB  TuGbdEPEHIHATEHEX ¥
. aHaJIM3a U MOJIETUPOBaHUS -
npodeccHOHaTbHOI ONK-13 B ACIUD UHTErPaIbHBIX ypaBHEHUIA,
EATBHOCTH ° -1.3. Bnageer MeTogamu NPUMEHSET WX K PEIICHHIO 3aaad
TCOPCTHICCKOTO 1 MOBBIIIIEHHON CITOKHOCTH
OKCIIEPUMEHTAIILHOTO
HCCIIEJOBAHNS 00BEKTOB
npodeccnoHaTBEHOM
JEATENLHOCTH.
**x CokparieHust bopm OLIEHOYHBIX CpEJ/ICTB CM. B PUITIOKEHUN 2 K PII.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«JInddepeHnyaibLHLIe H HHTErPAJLHbIEC YPABHEHU)

Tabmuma 2
HaunmenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTuka OLleHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
/1 cpencTBa
CpeICTBA B ©®OC
1 KoHntposbHas CpenctBo mpoBepkH yMeHui npumeHsaTh | Kommekr
(camocTosATenbHAS | MOJYYCHHBIC 3HAHUS JUIA PEIICHUs 3aa4 | KOHTPOJbHBIX
) pabota ONpEIEIIEHHOr0 TUIA 110 TEME WIN | 3aJaHuil o
(KP) pasneny BapuaHTaM
2 | Pacuerno- CpenctBo mpoBepku ymeHHil npuMeHsATh | Kommuiekr  3aganuii
rpaduueckas MIOJIydYeHHblE  3HAHMS [0  3apaHee | s BBIIIOJIHEHUS
pabora ONpPEACIICHHON METOIMKE Ul PELIEHUs | pacyeTHO-
(PI'P) 3a7ad4 WM 3aJaHuil M0 MOAYJ0 WM | rpaduueckor paboThl

JUCLHHMIIIIMHE B IICJIOM.

YcTHBI onpoc

CpencTBo KOHTPOJISI, OpraHU30BAHHOE KaK
crenManbpHas Oecega IMeAaroruyeckoro
paboTHUKa ¢ O0OydYalIIUMCA Ha TEMBI,
CBA3aHHBIC C U3y4aeMOW JUCLUILIUHON, U

Bompocs o

3 cobecenoBaHue, TeMam/paszenam
paccuMTaHHOE Ha BBIICHEHHE O00beMa
(YO) o JUCIUILINHEI
3HaHUI oOyyaromierocs o
OTpeIeICHHOMY pa3zieny, TeMe, mpobdieme
U T.II.
Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUH,
TTO3BOJIS s
Tect O3BOJITOMA DOHJ TECTOBBIX
4 aBTOMAaTHU3HPOB .
(T) 3a/TaHA I
aTh  TPOUEAYyPYy HU3MEpPEHUs  ypOBHS
3HaHUI U yMeHU# oOyyaronierocs.
5 | Ox3ameH CpenctBo TpoOBEpKH 3HAHWM, yMeHHH, | bunersl.
(Ob) HaBbIKOB. MosxkeT BkmouaTh Komiuieke | [llkana onenuBanus u
TEOPETHUECKUX BOITPOCOB, 3a/1ay, | mporeaypa
MPAKTHYECKUX 3aJaHUI. PUMEHEHUS.
[IpomexyTounas Ok3ameH (D) 1) yctno (Y)

atrecranus (ITA)

2) nuceMenHo (I1)

1.1. Ha3znauenue: Mcnonb3yroTcst i1 IPOBEIEHUs TPOMEKYTOUYHOM aTTECTALMM 10 JUCLHHIIINHE

1. DK3aMeHAIMOHHbIE OUJIETHI

((I[I/Id)d)eDeHHI/IaHLHLIC W MHTCTPAJIbHBIC YPABHCHHUA ).

OdopMmiieHue u onucaHue OLEHOYHBIX CPEICTB

1.2. PermameHT 3k3aMeHa: - BpeMst Ha OATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

1.3. Illxana orieHUBaHMUS:

"OTJAUMYHO'"- ecliu CTyIEHT INIyOOKO M MPOYHO OCBOMJI BEChb MaTepual Mporpammbl 0O0y4eHHs,
IPaMOTHO M JIOTMYECKHM CTPOWHO €ro H3Jaraer,
3aTpyJqHSETCS C OTBETOM IIPH M3MEHEHMM 3aJaHus, CBOOOJHO CIpaBIsETCS € 3aJadaMH U

HCUYCPIIBIBAIOIIIC,

nocCiaca0BaTCiIbHO,

- C1oco® KOHTPOJIS: YCTHBIE OTBETHI.

MPaKTUYICCKUMU 3aJaHUAMH, ITPABUIIBHO 000CHOBBIBAET MIPUHATBHIC PCILICHU.




"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOTrPaMMHBIN MaTepuall, 'PaMOTHO U IO CYLIECTBY €0
u3JlaraeT, He JIONYyCKAaeT CyIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIAJEET
HEOOXOTUMBIMHA YMCHHUSIMHA U HABBIKAMU TIPY BBITIOTHCHUH MTPAKTHYCCKHUX 3aaHHH.
"Y10BJIETBOPUTEJIBbHO'" - €CIM CTYAEHT OCBOMJI TOJBbKO OCHOBHOM MaTepual MpOrpaMMbl, HO HE
3HAET OTICNBHBIX TEeM, JOMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBWIbHBIE (DOPMYIHPOBKH,
HapyllaeT MoOCJIeAOBAaTEIbHOCTh M3J0XKEHUS IMPOTrPpaMMHOIO MaTepuana U HCHbITHIBAET
3aTPy/AHEHUS B BBIIIOJIHEHUH NMPAKTUUYECKUX 3aJaHUH.
"HeynoB/1eTBOPUTENBHO'" - €CIM CTYACHT HE 3HAeT 3HAYUTEIBHOM YacTH MNPOrPAMMHOIO
MaTepuana, JOMYCKaeT CepbE3HbIE OMMOKH, ¢ OONBIIMMU 3aTPYAHCHHUSMH  BBITOTHSCT
MIPaKTUYECKHE 3a/1aHUs.

Kaxxnoe 3ananue 3x3aMeHallMOHHOTO OUjIeTa OLIEHUBAETCs OTAEIbHO. OO1Iel OLIeHKO!
SBJIETCS CpeJJHEE 3HAUCHHE, OKPYTIEHHOE /10 11eJIOT0 3HAYCHHUS.
1.4. KoMIiekThl 9K3aMEHAIIMOHHBIX OMJIETOB BKJIFOYACT IO KaxaoMy pasaeny 25-30 Ouneros
(XpaHsTCs B LIECHTPE MaTEMAaTHYECKOrO 00pa30BaHus).
TunoBble BApUAHTHI OMJIETOB NPUJIATAIOTCS.

MUWHUCTEPCTBO HAYKU U BBICILEI'O OBPA3OBAHMS POCCUMCKOM OEJIEPAILINA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
BBICIHEI'O OBPA30OBAHU S
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKUH ITOJIUTEX)

@akynbreT 0a30BBIX KOMIETEHIU, Kaeapa MaTeMaTUKH
Hucummumna  «/luddepennnanbabie 1 HHTErpalIbHBIC YPABHEHUS.

Kypc 2, cemectp 3
BWJIET Ne 1

1. OcHOBHBIE TOHATHSI TEOPUU OOBIKHOBEHHBIX JU((DEepeHINATBHBIX YPaBHEHHH IEpPBOTO
TTOPSITKA.

2. YpaBHeHue Jlamiaca u €ro 3amuch B pa3IUYHbIX CHCTEMaX KOOpAuHAT. [locTaHOBKA KpaeBbIX 3a1a4 JIs
ypaBaeHus Jlamaca.
Pemntes ypaBHenue: y'v — 2y" +y = 2x.

ou 0%u
PeH_H/ITB Ha4daJIbHO - KpaeByIO 3a)laqy E = ﬁ,

u(0.t) = 0;u(5,t) = 15; u(x,0) = 3.

YTBepxkaeHo Ha 3aceaannn kKadeapsl «Marematuka» « 08 » 09 2020 r., mporokoir Ne 2

3aB. kadeapoii C.H. Annpees / /

MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS POCCUNCKON OEJJEPALINN
OEJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHEI'O OGPA3OBAHUS
«MOCKOBCKHNH MNOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUI IIOJIUTEX)

dakynbTeT 0a30BBIX KOMIETEHIIHUH, Kagenpa MaTeMaTUKU
Hucuunnmuna  «/luddepeHnuanbHble 1 UHTETpaIbHbIE YPAaBHEHUS.

Kypc 2, cemectp 3
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Bujaer Ne2

Pemts 3amauy Komu: y' = 1:;2 + eI y(0) = 1.

Pemnts 3anauy Komn:
1=y +2y; + Ly, = 2y1 + y,,{y:(0) = 0,,(0) = 0.
Haiitu pelenue kpaeBou 3a1auu:

n n 1
y"=qC), y0)=y@)=y"(0)=y"(1)=0;q(x) ={-2mpnd < x <,
B BuJE psga Oypee.

YTBepxkaeHo Ha 3acemannu kadenpsl «Matematukay « 08 » 09 2020 r., mpotokoi Ne 2

3aB. kadeapoii C.H. Annpees / /

MUHHCTEPCTBO OBPA30BAHUS 1 HAVKH POCCUNCKON OEJIEPALIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
BBICHIEI'O OBPA3OBAHMUSI
«MOCKOBCKHUM MOJUTEXHUYECKHUIN YHUBEPCUTET»
(MOCKOBCKUH ITOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadenpa MaTeMaTUKU
JucnummmHa  «/{uddepennmanbabie 1 HHTETpATbHBIC YPABHCHUS.
Kypc 2, cemectp 3

Bbunaer Ne 3

1. Pewurs ypaBHenue: y'v —y = x2.
y y

2. Haiitu oO1iee pelieHne CUCTEMBI:
D=y +e*,y; =x—y1+ 2y,
VYTBep:xkeHo Ha 3aceqanuu kKadeapsl «MartemaTtrka» « 08 » 09 2020 r., npoTokos Ne 2

3aB. kadeapoii C.H. Aunpees / /

1. Pemenune ypaBHeHHs MalIbIX MONEPEUYHBIX KONIEOAHUN CTPYHBI METOJIOM pPa3/eleHus
IIEPEMEHHBIX.

2. ®ynpaMmeHTalbHBIE PELIEHUS YpaBHEHM Jlamiaca B IpOCTPaHCTBE M Ha IUIOCKOCTH. Pemenue
3anaun Jupuxie qist ypaBHenus Jlamiaca B ciiydae cepruueckoil CUMMETPUH.

ou 9%u
3. PewmnTs HavanbHO - KpaeByio 3afady —- = 9-—,
u(0.t) = 0;u(5,t) = 15; u(x,0) = 3.
4. Paznoxuth B psig Dypbe yeTHbIM 00pa3om Ha uaTepBaie (0; 3) byHKIHIO
f(x) =3 —x.

YTBepkaeHo Ha 3aceannn kKadenpsl «Marematuka» « 28 » mas 2019 r., mpotokon Ne 10

3aB. kadenpoii I'.C. Xyxona / /

KoMmiekTsl TeCTOBBIX 3aJaHUH U KOHTPOJbHBbIX pador (T, KP)
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10 JIUCIOUITJIINHE ((Z[I/I(bd)eDeHHI/IaJ'II)HBIe 1 UHTCTPAJIBHBIC YPABHCHU .
(HaMEHOBAaHHE JIUCLUILIMHBI)

TecToBOE 3a1aHHE 110 00BIKHOBEHHBIM AU(depeHINATBLHBIM YPABHEHUM
BAPUAHT Ne 1

3AJJAHUE Ne 1.
JlaHo ypaBHEHHE TIEpBOTO mopsiaka xdy — yln%dx = 0 B ¢opme, copepxamieii nuddepeHITab.
[TpuBenuTe ero K BUAY, pa3peliéHHOMY OTHOCHTEIBHO POU3BOIHOM.

| OtBer | |

SAJAHHUE Ne 2.

Jano nuddepenunansuoe ypasuenue y' = (k + 1)x?, torna ¢ynxuus y = x3  sgBisercs ero
pemenueM npu k, paBHOM:

| Otger |

3AJAHUE Ne 3.
OOmuit maTerpan audepeHuanbHOr0 ypaBHEHUS ;1/—32) = xdx uMeeT BUJ

BAPUAHTBI OTBETOB:

2

1_ 2 _1_ 2 _x 1_x
1) —;—2+C 2) ;=X +C 3)y—2+C 4)y—2+C.
3AJAHUE Ne 4,

VKaKXUTe  HMHTCTPAIbHYI0  KpUBYIO  pemieHus 3amaud  Komwu s OOBIKHOBEHHOI'O
muddepenimansaoro ypasuenus xy' = 2y;y(1) = 1.
BAPMAHTBIOTBETOB: 1) D 2)C 3) A 4) B.

y A

2
1
wr
3AJJAHUE Ne 5.

Jlano nauddepeHnnanbHoe ypaBHeHHE TpeTbero nopsaka y''' = x + 2. Toraa oOriee pelieHue
ypaBHEHUS UMEET BUJ

BAPUAHTHI OTBETOB:
— 1,4 1.3 1,4 1.3 x?
1)y—4x +3X +C 2 y=x"+-x t 05+ Gx+G

1 4,1 3 x?
3) y=5,x +5x +Cl7+sz+Cg
4)y =x*+x3+ Cx? + Cx + C5.
3AJAHUE Ne 6.

Pemenne 3amaun Ko y"' = x, y(0) = 1,y'(0) = 2 umeer Bux
BAPUAHTBI OTBETOB:
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x3 x3 x3 x2
1)y=? 2)y=?+2x 3)y=?+2x+1 4)y=7+2x+1.
3AJAHUE Ne7.

Jano muddepenimanpHoe ypaBHeHHE BTOporo mopsiaka xy'' + y' = 0, torma ero obiee penieHue
HUMECT BU:

| OtBer | |
3AJAHUE Ne 8.

KopHu XxapakTepucTH4ecKoro ypaBHEHHs paBHBl ki = k, = 2i,k; = k, = —2i. Torma oOmee
pelieHne  JMHEHHOTO  OXHOPOAHOro  Au((depeHIHanbHOTO  YPaBHEHHS C  [TOCTOSHHBIMH
KodpunrenTamu OyeT UMETh BUJ:

| OtBer ‘ ‘
3AJJAHHUE Ne 9.

WsBecTHa (yHaaMeHTalbHas CHCTEMa PEIIEHHH OIHOPOIHOrO JIMHEHHOro Mud(depeHIIHaTbHOIO
ypaBHeHus: y; = 1,y = x,y; = x2. Torja uyacTHOoe pelleHHe YpPaBHEHHs, YOBJIETBOPSIOIIEE
HavansHbIM yeoBusm y(0) = 0,y'(0) = 1,y"(0) = 1, pasHo:

BAPHUAHTBI OTBETOB:

2 2 2
Di+x 205 3 x+> 4 1+x+=

3AJJAHUE Ne 10.

O6riiee pemienne qudepeHInaaTbHOro ypapaeHus y'"’

+ 9y’ = 0 umeer Bux:

| Otger | |
3AJAHUE Ne 11.

®dynkuus  y = Cie”2* + C,e* sapnsercd OOMMM pEIIEHMEM  JIHHEHHOTO  OJHOPOJIHOTO
mup¢depeHIMaTbHOrO  ypaBHEHHUS € TIOCTOSIHHBIMH KOO QUIMEHTaMH,  TOr/Aa  €ro
XapaKTepUCTHUECKOE YPaBHEHNE UMEET BH]L

BAPUAHTBI OTBETOB:

1) k*—k—-2=0 2) k*+k—-2=0 3)k*+3k+2=0

4 k:—3k+2=0.
3AJIAHUE Ne 12.

YaCcTHOMY pPEILICHUIO JIMHEHHOrO HeoaHopoaHoro auddepenimansaoro ypasuenus y'' — 5y’ +
6y = x + 1 1o By €ro NpaBoil 4aCTU COOTBETCTBYET (YHKIIUS

BAPUAHTBI OTBETOB: 1)y =Ax?+Bx 2)y =Ae** +Be3* 3)y =e?*(4x+ B)
4)y =Ax+B.

3AIAHHME e 13.

JlaHo nuHelHOe HEOAHOPOAHOE AU(depeHIInaTIbHOe YpaBHEHUE C TOCTOSHHBIMHU KO3 PUIIEeHTaMu
2x

e
1—eX’
ypaBHeHI/Iﬂ METOAOM BapI/IaHI/II/I HpOI/I3BOHBHI)IX ITIOCTOAHHBIX ‘?

y' =5y'+6y = B kakom BHIe cremyeT WCKaTh YacTHOE pEIIeHHE HEOIHOPOTHOTO

| OtBer | |

3AJAHHUE Ne 14.

Pemenue kpaeBoii 3amaun y”' = 0,0 <x <1, y(0) =1,y(1) =2 wumeer Bux
BAPUAHTbBI OTBETOB:
Ny=x—-1 2)y=x 3)y=x+1 4)y=3x+1.
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3AJAHUE Ne 15.

OG6iiee perienne cucteMsl auddepeHnaibHbIX ypaBHeHuii {y; =y, + 2, UMEET BUJL:
BAPUAHTBI OTBETOB:

1) {yl = C1 + Cze_x, 2) {yl = Clex + Cze_x - 1,

3) {y1=0C+Get, 4) {y1=0C+Ge* -1,

YpaBHEHHs] MAaTEeMaTUYCCKON (hU3UKH
(HaMMEHOBaHUE JUCLUILINHbI)

BAPHUAHT Nel
3ATAHHME 3

Kakas 13 nepeyucieHHbIX HUKe (PYHKIMI ONMCHIBAeT rapMOHUYECKHE He3aTyXaromue Kouebanus?
VYkakuTe cMbICl TapameTpoB: 4, w, ¢.
BAPUAHTBI OTBETOB: 1) f(x) = Acos(wx + ¢)

Df@=hs AW =Awx+d) 4 fR) =Ax+$)
3AJIAHME 4
Oynukuus f(x)upu x € [0,27] 1 e€ mepuouIecKoe MpoI0DKCHUE TOKA3aHbl HA PUCYHKE
f(x)
4 7

/
/

am o 0 2n d4n %

Torna psin @ypbe 115 3TOM PYHKIIUU UMEET BU/T
Ao

BAPUAHTBI OTBETOB: 1) f(x) =Yoo bpsinnx 2) f(x) = -+ Ymeq  ApCOSNX

Af(x) = % + Y1 (apcosnx + bysinnx)  4) f(x) = % +Yo-1  bpsinnx.

3AJIAHHE 6
Pasznoxuts B psig Dypee pyakuuio f(x) = {—1lnpu—1<x <0,
| OtBer | |

3AJJAHME 7

Haiinure perenue kpaeoit 3amaun y'' = q(x),y(0) = 0,y(2) = 0 B Buze psaga Pypbe, ecau
q(x) = qo = const.

| OtBer | |
3AJIAHHME 8

K kakomy THumy oTHocuTcs JHHEHHOe nuddepeHnanbHOe YpaBHEHHE B YaCTHBIX MPOU3BOIHBIX
BTOPOTO MOPSAAKA

2%u 2%u 9%u  ou ou
g —_— 4 — — =0?
66x2+86x6y+86y2+6x+26y+3u 07
| OtBer | |
3AJAHME 9
2 2
YpaBHeHHE ZTZ =104 ZTZ’ (u(x,t)[M];0 <x <[,t =0) onuceiBaeT Maible CBOOOIHLIE

nornepevHble KoneOaHusi cTpyHbl. KOHIIBI CTpyHBI 3aKpernyieHbl HEeMoABMKHO. Haiiiure oCHOBHYIO

1 .
4acToTy W [E] COOCTBEHHBIX KOJIEOaHUI CTPYHBI, €CIIM JUIMHA CTPYHBI | = 50Mm.
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‘ OtBer ‘
3AJIAHHE 11

O6mee pPE€UICHUEC HA4YaJIbHO — KpaeBoﬁ 3aJlauu i1 OJHOPOAHOI'0 YpaBHCHHA mnep6om/mec1<oro
THIIA

O _ o0
F—a Pyl (OSXSl,tZO)
u(0.0 = 0u(l,0) = 0,u(x0) = £ () 0 = p(x)
umeer Bug  u(x, t) = Yo q (A cos 2 ¢ B,sin™ )smﬂ
rae A, u B,, - TpOU3BOJIbHBIE TOCTOSIHHBIE:
= %fol f(x)smﬂdx = %f qb(x)sin#dx.
3anuimre perieHue 3anaun npu a = 4,1 = 2, f(x)=1,¢6(x) =0.
‘ OTBer ‘
3AJIAHUME 12
JIaHO HEOHOPOJHOE BOJTHOBOE YPABHEHHE ‘;—2 = 16 — + f(x,t) npu OXHOPOMHBIX TPAHUYHBIX U
HaYaJIbHBIX YCJIOBI/UIX
u(0,t) =u(8,t) =0, u(x,0) =222 =0,

Hatigure (C TOYHOCTBIO IO MHOKHUTEISI) COOCTBEHHBIC (DYHKIIUU 3a]a4H.

| OtBer |
3AIAHHE 15
2%u  9%u
O6mee permenue 3anaqun Jupuxie st ypapaenus Jlarmmaca T 2 0 B

npsimoyronbaoil obmacti D:0 < x < a,0 <y < b, npu OJHOPOAHBIX TPAHUYHBIX YCIOBHSAX Ha
BepTHKaILHBIX cTroponax obmactu u(0,y) = 0,u(a,y) =0

A U
b—
D
nmeer B U(x,¥) = Yoy [ansh"”“;'y ) 4 bysh™2 smm( h@) ,
rac ap = %foa U1(X)Sinnaﬂdx, b, = Sfoa Uz(x)sianx.

Haiinure sHauenne Gpyukuuu u(x, y)B meHTpe 0baacT mpu a = 6, b = 4, ecm
Uj(x) = {xnpu0 < x <3,, U,(x) =0.

| OtBer |

KommuiekT Bonpocos (YO)

OBBIKHOBEHHBIE TUOP®EPEHIINAJIBHBIE YPABHEHUSA

1. OCHOBHBIE TMOHSATHS TEOPUHU OOBIKHOBEHHBIX IU((GEpEeHINATbHBIX  YPAaBHEHHH IE€PBOTrO
MopsZIKa: oIpezesieHne OOBIKHOBEHHOTO U depeHInaTbHOTO ypaBHEHUs, (HOPMBI 3amUCH
OOBIKHOBEHHOTO (P PepeHIINaIbHOTO ypaBHEHUs IE€PBOIO IMOPSAJKA, MOHATHS OO0ILero u
YAaCTHOTO PELICHUH, OOIIEro U 4aCTHOIO HWHTErpalioB.

2. llocranoBka 3amaun Komwu amst nuddepeHanbsHoro ypaBHeHUs IEPBOro MopsiiKa.

33



3. Teopema cymiecTBOBaHMS M €AMHCTBEHHOCTH peIIeHUs Uit AuddepeHnnanbHoro ypaBHeHUs
IIEPBOTO MOPSIKA.

4. T'eomerpuueckuii CMbICT OOILEro HHTErpajia OOBIKHOBEHHOTO J.y. IEPBOTO MOPSIKA.

5. Juddepennuanbable ypaBHEHUs MEPBOro MOpPsAKA C Pa3leIEHHBIMH M Pa3IeNSIOLIUMUCS
IIEPEMEHHBIMH.

6. Jluneitnsle audQepeHunanbHbIE YpaBHEHUS IIEpBOrO  MOPSIKA. Meton BapHaluu
IIPOU3BOJILHOU IIOCTOSTHHOM.

7. Juddepennuanbubie ypaBHeHUs N-ro nopsiaka. OCHOBHbIE MOHATHA: (POPMBI 3alIUCH, MOHATUSA
0OLIEro ¥ YaCTHOI'O PELIEHUM.

8. IlocranoBka 3amaun Komm u kpaeBod 3amaum Juisi OOBIKHOBEHHOTO IU(EepeHIMaIbHOIO
ypaBHEHHUS N-TO MOPSJIKA.

9. HuterpupoBanue 1ud¢epeHIranbHblX YpaBHEHUH N-ro TMOpsiKa METOJOM IOHUXKEHUs
HOpAJKA.

10. Jlunelinple onHOpOIHBIE AU(QepeHIraIbHble ypaBHEHUs N-ro nopsaka. OOmue cBoiicTBa
pELICHUI: MOHATHS JIMHEHHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX PEIICHUM, OIpPEIeIUuTeNs
Bponckoro, noustue GpyHnaMeHTaIbHON CUCTEMbI peLLICHHH,

11. Teopema o cCTpyKType OOWEro pemeHus OOBIKHOBEHHOTO JIMHEWHOTO OJHOPOJHOTO
T epeHMaIbHOro ypaBHeHUs N-T0 MopsKa.

12. Jluneitapie omHOpoAHBIE Au(QepeHInaNTbHbIE ypaBHEHUS N-TO TOPAIKA C TOCTOSHHBIMHU
kodpduurenTamMmu.  XapakTepUCTHUUECKOE YypaBHEHHME, €ro CBs3b C JU(QepeHIHnaTIbHbIM
YpaBHEHUEM.

13. Bug yacTHBIX pemieHuil JMHEHHOro OJHOPOIHOrO IU(GEPEeHIUAIBHOTO YpaBHEHUS N - To
nopsiika C  TOCTOSHHBIMH KO3 QHUIMEHTAaMH B 3aBUCUMOCTH OT BHJA KOpHEH
XapaKTepUCTUYECKOIO yPaBHEHUS.

14 . Jlunelinpie HEogHOpOIHBIE nU(pdepeHInanIbHbIe  ypaBHEHHUS. TeopeMa o CTPYKType OOIIero
pelIeHusl.

15. PemieHne JMHEWHBIX HEOMHOPOIHBIX IU((EPEHINAIBHBIX  YPaBHEHUH C IOCTOSHHBIMH
ko3 duurentamu. Mero noadopa yaCTHOrO peLIeHUs Ul IPaBbIX YacTel BUAA

fx) = B,(x)e™, f(x) = McosBx + Nsinfx,
f(x) = P(x)e®cosBx + Q(x)e* sinfx.

16. Pemienne nMHEMHBIX HEOAHOPOJHBIX JU(PGEpeHIINATbHBIX YpaBHEHUN METOJOM Bapualluu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

17. IloctaHoBKa U pelIeHUE 33/1a4U Ha COOCTBEHHbIE 3HAUEHUS.

18. Cucremsl auddepeHunanbHbix — ypaBHeHMH. [lonatue HopmanbHOM cuctembl. [loHsTus
o0lIero M 4acTHOro pemeHuil cucremsl. TeopemMa o mnpuBefeHUH U EepeHINATBEHOTO
YPaBHEHHUs N-TO MOPsiIKa K HOPMAJIBHOU cuctemMe. MeTol MCKITIOYEHHSI HEU3BECTHBIX.

Bonpocsl 110 ypaBHeHHSIM MATEMATHYECKOM (PU3UKH

1. Knaccudukanus ypaBHEHUI MaTeMaTU4eCKOW (DHU3UKU.

2. Ilepeuncnure OCHOBHBIE YpaBHEHUsI MAaTEMAaTHUYECKON (DU3UKHU U 3aJaud, K HUM
MIPUBOJAILIME.

3. IlocraHoBka HaydaJlbHO-KpAeBOM 3adaud IS OJHOPOJIHOTO BOJIHOBOT'O
YpaBHEHUS.

4. Pemienue OAHOPOAHOI'O BOJIHOBOI'O YpaBHCHHUA METOOJOM pasaciICHUs
MIEPEMECHHBIX.

5. ®u3MYecKoe UCTOJKOBAaHUE PEIIEHUS 3aa4l O MajbIX CBOOOJHBIX KOJICOAHMSIX

CTpyHBl KOHEYHbIX pa3mepoB. Crosune BOJHBL. COOCTBEHHBIE YacCTOTHI
KOJIeOaHUM CTPYHBI.
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10.

11.

12.

Ok w DN

O 0N O

. (1 + cosx)./siny + 1dx = cos

[TocTaHoBKa 3amauu O BBIHYXKICHHBIX KOJCOAHWSIX CTPYHBI MPHU OTCYTCTBHH
Ha4yaJbHbBIX BO3MYILICHUMN.

Penienrie HEOAHOPOAHOTO BOJIHOBOTO YPaBHEHHS METOAOM pAa3jIoKEHUs IO
COOCTBEHHBIM (DYHKITHSIM.

Pemiennie HayanbHO-KpaeBOM 3aJaud JJId  BOJHOBOTO YpPaBHEHUS MU
HEOJIHOPOJIHBIX TPAHUYHBIX YCIOBHX. Pemykius oO1ieit kpaeBoit 3a1a4u.
VpaBaenue Jlamnaca. 3anuchk B pa3auyHbBIX cUcTemMax KoopauHat. [locranoBka
KpaeBbIX 3a1a4 s ypaBHeHus Jlamaca.

Pemenne 3amaum Jupuxie ansa ypaBHeHus Jlamnaca B mpsIMOYroJabHOM oOjacTu
METOJIOM pa3JeJeHUs MEPEMEHHBIX (111 Pa3IUYHbIX KOMOWHAIUM TpaHUYHBIX
YCJIOBUH).

Pemenue 3anaum dupuxie pis ypaBHeHus Jlamnaca B mpsMOyroiabHON o0sactu
C IOMOIIBIO IBOWHOI'O TPUTOHOMETPUUECKOTO psana Dypoe.

Pemienue 3amaum upuxne gus  ypaBHeHus IlyaccoHa B IpsAMOYrOJbHOU
o0nactu.

KomMiuiekT 3aqannii 11l BHITIOJTHEHUS
pacueTrHo-rpaduveckux pador (PI'P)

110 JUCHUIIJIIMHE ((I[Hd)d)eDeHHI/IaHbeIC U MHTCTPAJIBHBIC YPABHCHUSA)).
(HaMMEHOBaHHE JHCLUILINHBI)

BapuanT Ne 30

. HapucoBath rpaduk MHTETpalIbHON KPUBOW ypaBHEHHUS V' — Y = 2, MPOXOIAIICH

yepes Touky M(2;1). Pemuts ypaBHeHHE METOIOM U30KJIKH.

Pemnte ypaBHeHMS:

ydy
(1+cosx)’

. (x? + xy)dy — (2xy + y*)dx = 0,
.(3x+ 2y —5)dy + (8 —4y)dx =0,
. (¥ + 1)dx + (siny + xe¥)dy = 0,

Pemmts 3amaun Kommm a1 ypaBHeHui:

xy' —y=—lnx, y(2) =1.

Ly =2y = xy?, y(0) = 1.

. Petunte ypaBuenue: y'"' — (ctgx)y' = ctgx.

. Pewrute 3amauy Kommn:  y"' = y'sinycosy, y(0) = g, y'(0) = %

Pemute ypaBHEHUS:

10. y" + 4y’ = 2x2,
11. y"" = 5y" + 7y' — 3y = (4x + 5)e”*,
12. y" — 4y' = e?* + cos2x — sinx,

13.y" =2y +y =
14.

15.

e

Vi+x?'
Pemmmth kpaeByro 3agauy:

y'—6y' +5y=e*(x+1), y0)=1, y(1)=1.

Hatiti coOcTBeHHBIE 3HAYCHUS A M COOCTBCHHBIE (DYHKIIMH Y 3ajauu:
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y" + 121y’ + 402y =0, y(0) =0, y(1)=0.
Pemmte ypaBHeHuUs:

16. x2y" + 8xy’ — 4y = 2Inx,

17.y" + xy' + 2y = x2.

Pewmnte cucreMsl ypaBHEHMIA:

18. {x?z' —=3xz+5y =4x*  19.{y; =y, +y3,{ys =y1 + ¥, 20. {y1 =y, — 2y, —

x?,

YpaBHeHus MaTeMaTHIecKon pu3uku
(HaMeHOBaHME UCIUILIIHEL)

Bapuant Nel

2. B Buge psina Oypbe Haiiti pemienue Y = Y(X) KpaeBoi 3a1a4n
y'=qx),(0=<x<3),y(0)=0y(3) =0,
rae ((X) — orpaHu4eHHas, Kycquo HenpepbIBHAS HA 0Tpe31<e [0, 3] pynkuus

q—{2—npn0<x<20npy12<x<3

3. Paznoxure ¢pyHkmuo Y = X/2 Ha orpe3ke 0 < X £ 2 B 0000mEnHBIN psig Dypbe MO cucTteme
OpPTOTOHAJILHBIX HA 3TOM OTpe3Ke (PYHKIIHIA, B KAY€CTBE KOTOPHIX B3SITh COOCTBCHHBIC (DYHKIIHH
3a/1auu Ha COOCTBEHHBIC 3HAUCHUS

¢ +22p=0,(0<x<22120),¢(0)=0,¢(2) =0,

MpEeABAPUTEIILHO TPOBEPHUB UX HA KBAAPATUUHYIO HHTETPUPYEMOCTh U OPTOTOHAIBHOCTb.
4. Haittu perienne U = u(Xx, t) HaqanLHo-KpaeBoﬁ 3a/1auu IS TUTIEPOOINYECKOTO YpaBHEHUS
9°u
9 62,(0<X<3t>0),

u(0,t) =u(3,t) = 0,u(x, 0)={xr1p1/10<x<Z .
5. Haiitu perrenre U = u(x, t) HaIIaHLHo KpaeBoil 3a/1a4u 7Sl TUIIEPOOTHMUECKOTO YpaBHEHUS
ou 2+ (1 -x)sin2t,(0<x<1,t>0),

3tz = sz satin)
u(0,t) =u(1,t) =0,ulx,0) = % =0.

Kpurepun oueHku:

- OLICHKAa «3auTE€HO» BBICTABIIICTCS CTYACHTY, €CIM  OH pEryasipHO B TEUEHHUE CEMECTpa
MIPEACTABIISUI PELICHUs 3a/1ad, BBIIOJIHWI IMOJHOCTBIO BCE 3aJaHUSA M WX 3AlIUTWI, OTBETUB HA
BOIIPOCHI IIPEMNOIaBaTEIs;

- OLIEHKAa «HE 3a4TEHO» BBICTABJISAETCSA CTYIEHTY, €CIM OH HEPETYJSIPHO B TEYEHHE CEMeECTpa
MIPEJICTABIsUT PEIleHUs 3a/lad, BBIMTOIHUI 3aJaHusl HE MOJHOCTHIO WJIM BOOOIE HE MPEeCTaBIISI
paboTel Ha TMPOBEPKY, JIOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
[IPENoAaBaTelIs.
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