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CHuCOK 10KYMEHTOB M MaTepHAaJIOB

1. IlepeyeHb IUTAHUPYEMBIX pE3YJIbTaTOB OOY4YEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIMU B  0Opa3oBaTEeNbHOM MporpaMMe HWHAMKATOPaMH  JOCTHKEHUS
KOMIIETEHIIN I

2. Llenb ¥ MECTO AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTesbHOM MpOorpaMmbl

3. Conepxanne pabodeil mporpammbl (00BEM IUCHUIUIMHBI, THIBI W BHABI Y4eOHBIX
3aHATHH, y4eOHO-METOANYECKOE 00ECIICUeHNE CaMOCTOSITENILHON padOThl 00YJIAFOIIINXCS)

4. ®OHJ OLICHOYHBIX CPEJICTB M0 TUCIHILIHHE
4.1. IlepeueHb KOMIIETEHIIMI M MHIUKATOPOB JOCTH)KEHUS KOMIETEHLMH C yKa3aHUEM
COOTHECEHHBIX C HHMMH 3aIUIAHUPOBAHHBIX PE3yJIbTaTOB OOYYEHHS MO JUCIHILIUHE.
Onucanuie KpUTEPUEB U KA OL[CHUBAHUS PE3yJIbTaTOB 00yUEHUs MO TUCIUILINHE.

4.2. TumoBble KOHTPOJIbHBIE 3a/laHUsl WM WHBIE MaTepHalibl, HEOOXOJIUMbIE s
OIICHUBAHUS PE3yJIbTATOB 00YUYEHUS MO JTUCUUILINHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B
o0pa3oBaTeNbHON MpPOTrpaMMe WHAMKATOPaMH JOCTIDKEHHUS KomreTeHIui. MeTtonudeckue

MaTepuaibl, ONPENCISIIONIME TPOLEAYPhl OLICHUBAHUS PE3YJbTaTOB OOYYEHHUS TI0
JUCLIUTUIUHE.

4.3. PeliTUHT-IUIaH JUCHUAIUINHEI

5. YueOGHO-MeToIMYecKoe U HH(DOPMAIIMOHHOE 00SCTICUeHUE TUCIIATLITMHBI
5.1. IlepeueHb OCHOBHOH W JOMOJHHUTEIBHON y4eOHOW JHUTEPaTyphl, HEOOXOAUMOU IS
OCBOCHUSI JIUCIIATLITHBI
5.2. Tlepeuenn pecypcoB HHPOPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn «HTepHeT» u
MIPOrPaMMHOTO OOeCTIeUeHH s, HCOOXOAMMBIX ISl OCBOCHHSI TUCITUTUTHHBI

6. MarepuanbHO-TeXHUYECKasi 0a3za, HeoOXoauMas 7Sl OCYIIECTBICHUS 00pPa30BaTEIbLHOTO
mpolecca o AUCIUILIUHE



1. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCHUIIVIMHE, COOTHECCHHBIX C

YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOIl IPOrpaMMe MHAUKATOPAMH 10CTHKEHUSI

[To uroram OCBOCHUS JUCIHUILINHBI 00YIAOIIUNACS JOHKECH JOCTHYD CISAYIOIINX PE3YJIbTATOB

KOMIIeTeHI M

0o0y4YeHHUs:
Kareropus ®opmupyemas Kona u nanumenoBanue PesyiabTaThl 00yyeHus
(rpynmna) KoMIeTeHuus (¢ HHIUKATOpPA Mo AUCHUIIUHE
KOMl‘leTeHIII/II‘fIl YKa3aHueM K()Ha) JOCTUKCHUA
(npH HAJTMYUH KOMIIETeHIIUH
OIIK)
OIIK-1 - cnocoben OIIK-1.1 3uamo: npunyunsi

UCNONB308aANb
HOJLOJICEHUS, 3AKOHbL U
MemoObl eCmeCcmEeHHbIX
HAYK U MAMeMamuru Ot
peutenus: 3a0ay
UHIICEHEPHOU
oesamenbHOCU

3uams npunyunvi
UCNONb308AHUSL OCHOGHDIX
noxAmul
oughgepenyuanvrno2o
VPagHeHUs U cucmembl
oughgepenyuanvrvlx
Yypaghenuil; 06ue2o pewenus
U YACMHO20 peuenus

UCNONB308AHUA OCHOBHIX
noHAMUU
oughpepenyuanvrozo
VPABHEHUS U CUCHIEMbL
oughpepenyuanvHbix
YpasHeHuil, 06we2o pewenus
U YACMHO20 peuleHus
oughpepenyuanvrozo

oupgepenyuanvroo ypasuenuu; 3a0ayu Kowu;

ypasHeruu,; 3adauu Kowu, Kpaesoti 3a0aqu, ux
Kpaesoti 3a0auu; ux KOppexmHou

KOPPEKMHOU Mamemamuyeckou
Mmamemamu4eckoul nocmaHoeKu

NnoCcmMaHo8Ku

OIIK-1.2 Yumems: ucnonvzosamo
Ymems: ucnonvzoeams unpopmayuontbii
unpopmayuonnvlil Mamemamuyeckuil annapam

MamemamuyecKull annapam
Ha ocHoBe
oughgepenyuanvrvix
VPAaBHeHUl pa3IUiHO20
nopsioka; ons
MamemamuyecKkou
NOCMAHOBKYU 340aY QUIUKU,
peuieHus: Kpaesvix 3a0adu;
peuieHus: cucmem JUHetHbIX
O0ObIKHOBEHHBIX
oughgepenyuanvrvix
PABTUYHBLMU MEMOOAMU,
uccied08aHus
ycmouuugocmu no Jlanynogy
PpelieHus cucmem
ougpgepenyuanvHvix

Ha 0cHoge
oughpepenyuanvrbix
VpasHeHull pasiuyHo2o
nopsoka, 0.
Mamemamuyecko
NOCMAHOBKU 3A0aY QU3UKU,
peulenus Kpaeguvix 3a0adu;
Peenust CUCIem IUHEHbIX
00ObIKHOBEHHBIX
oughpepenyuanvHbix
DABTUYHBIMU MEMOOAMU,
UCCned08aHUsL YCMOUUUBOCIMU
no Jlsanynosy peuienust
cucmem ouppepenyuanvrvix
VPaGHEHULU PA3TUYHBIMU
Memooamu.

! VxaseiBaercst Tonmbko wst YK 1 OIIK (mpu Hanudum).




ypasHernuu pasjiudHovlmu
memoamu.

OIlIK-1.3

Brademyw: cnocobrnocmoio
COeOUHsIMb MmeopemuyecKiue
BHANUSL C NPAKMUYECKUMU
HABbIKAMU NPU PeuleHUuU
VUeOHO-MPEHUPOBOUHBIX
3a0au 01 8blpabomru 6
nocneoyouwem NOHUMAanus

Brademw: cnocobnocmuio
COeOUHAMb MmeopemuyecKue
SHAHUSL C RPAKMUYECKUMU
HABbIKAMU NPU PeuleHUuU
YUeOHO-MPEHUPOBOUHBIX
3a0au 0 6bIPabOmMKU 6
nOCeOYIOUeM ROHUMAHUSL
KIIO4e8bIX ACNEeKmos U

Ko4eeblx acnekmoes u KOHM@IZL{LH;! 6 obnacmu ux

KoHyenyuil 6 obnacmu ux cneyuanuzayuu.

cneyualuzayuu.

2. Llesqib M MeCTO IMCHHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMMblI .
Huctunnuna «/Iuddepennuansubie ypaBHEHHs» sBIsETCS 0a30BOM IUCHUIUIMHON B nukie bl

Jucuunnuuel (Mmoxynu). OHa uzydaercs Ha 1 Kypce Bo 2 cemecTpe.

Henstmu ocBoeHMsI TUCHUTUTMHBI (MOAyisl) «{uddepenimanbapie ypaBHEHUS» SABISIOTCA:
-chopMupoBaTh y OyayIIMX CHENUAINCTOB COBPEMEHHBIE TEOPETUYECKHE 3HAHUSI B 0OJIACTH TEOPUHU
JUHENHBIX HHTETPAJIbHBIX OINEPaTOpPOB M JIMHEHHBIX (PYHKLIMOHAJIOB, NPAKTUYECKUE HABBIKU B
PELIEHNUHU U UCCI€J0BAHNN OCHOBHBIX THUIIOB YPaBHEHUN U KPaeBbIX 3a/1a4, CBSI3aHHBIX C HUMH,
-03HAKOMUTH CTYJEHTOB C COOTBETCTBYIOIIMMHU IPUJIOKEHUSMHU STOW TEOPUU B MaTeMaTHUYECKOU
dusuke.

Jucuunnuna «lnddepeHnnansuple ypaBHEHU» JOTHUECKH U COJEPKATETbHO-METOANYECKH
TECHO CBsA3aHa C TAKUMHU JUCLMILIMHAMU KakK «/HTerpanbHble ypaBHEHUS U BapUAaLlMOHHOE
ucuucieHue» u «JIuHeiHole n HemuHelWHble ypaBHeHUs pu3nukny». [Iporecc n3ydyeHus TuCIUIIMHbI
OMMpPAETCs Ha 3HAHUS, TOJyYE€HHBIE ITPU U3YUEHUH KypcoB «MaTeMaTuuecKoro aHajau3a» u
«JIuneiinou anreOpsl». 3HaHUS, OTYUYEHHBIE B pe3yJibTaTe 0CBOeHUs Kypca «uddepennunanpanie
YpaBHEHU S MO3BOJISIOT IPUMEHATh COOTBETCTBYIOIINE METO/IBI TP pelIeHNH 3a/1a4 «JIMHeHHbIX 1
HEJIMHEWHBIX ypaBHEHUN QU3nKu» U «HTerpaibHbIX ypaBHEHUN U BapUaLlMOHHOTO UCUUCICHUS»

W3yueHne MAUCHUIUIMHBI SIBISETCS OJHUM U3 HEOOXOJUMBIX 3JIEMEHTOB MOJrOTOBKU
CIEIMAJINCTOB 10 JAHHOMY HalpaBJIECHUIO.

JUis ee YCHEIIHOrO HW3yYeHHs HEOOXOMUMBl 3HAHHMS M YMEHu,
pe3yJbTaTe OCBOEHUS NPEAIIECTBYIOUIMX JUCLUIUINH:
anreopay.

npuoOpeTeHHbIE B
«MaTeMaTH4YEeCKUN aHallu3y», <«JIMHEWNHas
OcBoenue

mucturuabel  «{uddepennuanpabe

MOCTEAYIOEM U3YyYEHUH TUCUUIUINH «YpaBHEHUS B YAaCTHBIX MPOU3BOJIHBIX» «Jlnddepenumanbuas

ypaBHEHUs» HEOOXOAMMO TpH

TCOMETPHA U TOIIOJIOTUsD) U PsAJia JPYTruXx.

3.Coaep:xanue padoyeii mporpaMmsl (00beM JUCHUIIMHBI, TUIIBI U BUAbI Y4eOHBbIX 3aHATHI,
y4eOHO-MeToAHYecKoe obecrnedeHre CaMOCTOATEIbHOM padoThl 00y4aI0IMXCsl)

Coneprkanne pabodeld mporpaMMBbl pecTaBieHo B [lpunoocenue Ne 1.

4.(I)OHI[ OLCHOYIHBIX CPEACTB 10 JTUCHUILIMHE



4.1. IlepeyeHb KOMNETEHIUI U HHAUKATOPOB JTOCTUKEHUSI KOMIIETEHUMH ¢ yKa3aHUeM
COOTHECEHHBIX C HUMHM 3aIJIAHUPOBAHHBIX Pe3y/1bTATOB 00y4eHusl 1o AucuunanHe. Onucanue

KpHUTepHeB U LIKAJ OlleHUBAHHUS Pe3y/IbTATOB 00y4eHUs 10 AU CUUIINHE.

Kon u popmynuposka komnereniimu OIIK-1 cmocobeH ncnob30BaTh MOJIOKEHUsI, 3aKOHBI H METO/IbI

CCTCCTBCHHBIX HAYK WM MATCMATHUKH IJId PCHICHUA 3adad HH)KeHepHOfI JACATCIIBHOCTH CIIOCOOHOCTD

BJIAaJETh
Koxn PesyinbTarsl 00y4enns mo Kpurtepuu onieHuBaHusA pe3yIbTaTOB 00y4eHHA
HANMEHOB JAUCHHILIAHE
aHue
HHANKATO 2
pa «He 3 4 5

AOCTHKEH YIIOBJICTBOPH «V0BIICTBOp «Xopomo» «OTAnYHO»

st TOIBHON UTEJIBHO

KOMIIeTeH

MU

OITK-1.1 | 3HaTb: NPUHLMIIBEI UCIIOJIb30BAHUS Nmeer B nenom 3Haer 00 3Haet 00
OCHOBHBIX IIOHSTHH YacTHYHbIC 3HaeT 00 OCHOBHBIX OCHOBHBIX
mudhepeHINanTb HOTO ypaBHEHUS U 3HaHUA 00 OCHOBHBIX TIOHATHAX U TIOHATHAX U
cucTeMbl au(depeHInaTbHBIX OCHOBHBIX MOHATHUSX U 3akoHax«/udd | 3axonax
YpaBHECHHMIA; OOIIEro PeIieHUs 1 MOHSTUSX U 3aKOHaxX epeHIManbHbIX | «Juddepeni
JaCTHOTO PEIICHUs 3aKOHaX «duddepenn | ypaBHEHHI», HO | HalbHBIX
muddepeHInansHOT0 ypaBHEHNH; «duddepen | nanbHbIX JIOITyCKaeT YpaBHEHU».
3anaun Komm; kpaeBoit 3agaun; ux IIUATBHBIX YpaBHEH». HEe3HAYUTEIIbHBI
KOPPEKTHOI MaTeMaTU4eCKOu YPaBHEHUI» € OImMOKH.

MIOCTaHOBKH.

OITIK-1.2 | YMeTb: UCIIOJIb30BATh He Ymeer IToka3biBaer B YcnemHoe u
MH()OPMaLMOHHBIH MaTeMaTHIECKUH MOKA3bIBACT | YaCTUYHO LeJIOM cucTeMaTH4ec
anmapaT Ha OCHOBE chopmupoBa | Pemars ycIenmHoe, HO Koe
muddepeHINaNBHBIX YpaBHEHUH HHBIC 3a7a4M 110 cozepKariee IIpUMEHEHHE
Pa3IMYHOTO MOPSIIKA; IS yMeHHS B JIICIUTIIIMHE OTZAENbHBIC METOJIOB
MaTeMaTHYeCKOH ITOCTaHOBKH 33134 penieHun «duddepenn | npobemns pemeHns
(hM3MKY; peIIeHus KPaeBbIX 3a/1a4H; 3a/1a4 1o HaJIbHBIE UCTIOJIB30BaHUE | 3ajad
pemIeHNs CUCTEM JIMHEHHBIX JUCHUIUIMHE | YpaBHEHHS» METO/I0B «Anddepenn
OOBIKHOBEHHBIX AU (epeHIIHATBHBIX «Iuddepen | He ymeer peuleHys 3a1ad | MAJIBHBIX
Pa3NUYHBIMHA METOAAMH; UCCIEIOBAHUS | IJHaJIbHbIC AQHATM3UPOBAT | 10 AUCIMIUINHE | ypaBHEHHI».
YCTOHYUBOCTH 110 JIsnmyHOBY penieHus YpaBHEHHUS» | b U «Andpdepenuna | AHamuzupyer
cucteM anddepeHnaaTbHbIX He ymeer MIPUMEHSTh JIBHBIC Y IPUMEHSET
YPaBHEHHH PA3JIMYHBIMU METOIAMH. aHaIM3MpoBa | QHU3NYECKHUE YPaBHEHHUS». ¢dusnyeckne

Tb U 3aKOHBI JUIS [Mpumenser 3aKOHBI IS
IPUMEHSTD peleHus ¢dusnyeckne peleHus
¢usnueckue | 3amad. 3aKOHBI AJIS 3ajad.
3aKOHBI AT He B monmHoM | pemieHus 3axad.
peleHus Mepe
3a1ad. MIpUMEHSEeT

¢busngeckne

3aKOHBI IS

pemeHus

3a/1a4




OITIK-1.3 | Bmagers: cmocoGHOCTEIO COETUHATH ®parmenTtap | B nenom B nenom Brnaneer B
TEOPETUYECKHE 3HAHUS C HO BIaJ€eT YCIIELIHOE, HO | YCHEIIHOE, HO MIOJTHON Mepe
MPaKTUYECKUMU HaBbIKAMU MIPU HaBBIKaM U HE cojJepxaliee MeTOoAaMHU
penieHn: y4eOHO-TPEHUPOBOYHBIX MeTOAaMU cUcTeMaTH4yec | OTAEIbHBIC «Andpdepenn
3aja4 Juisl BRIpaOOTKH B mocienytomem | «duddepen | ku po0eITsI HaJIbHBIX
MOHUMAaHHUS KIIOUEBBIX aCMEKTOB U LUAJIBHBIX IpUMEHSET MIpUMEHEHUE YpaBHEHU».
KOHLETINH B 00J1aCTH UX YpaBHEHUI». | HaBBIKHU U HaBBIKOB U
CHeTIHATH3AINH. METOIaMHU METOJIOB

«dudpdepenn | «Auddepennna
HaITbHBIX JIBHBIX
YpaBHEHUI». YpaBHEHUID».

[Tokazarenu chopMUPOBAHHOCTH KOMIIETCHIIHH:

Kpurtepusimu oneHuBaHus SBISAIOTCA Oaibl, KOTOPbIE BBICTABISIOTCS IPENOJABaTENIEM 3a

BU/JIbI I€ATEIBHOCTH (OLIEHOUHBIE CPEJCTBA) IO UTOraM M3y4EHUsI MOAYJEH (pa3enoB IUCIUIUIMHEI),
NEPEYUCIICHHBIX B PEUTUHI-TUIaHE IUCLUUIUIMHBI (0151 9K3ameHa: TEKYIUN KOHTPOIb — MakcuMmyM 40
0a/uIoB; pyOSKHBIH KOHTPOJIb — MakcuMyM 30 0ayioB, MOOUIPUTENIbHBIC Oaibl — MakcuMyMm 10).
[Ikasb! OLEHUBAHUSA:

(0ns ox30MeEHQ:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIHLHOY;

ot 60 110 79 6aJIIOB — «XOPOIIIOY;

ot 80 0aJUI0B — «OTJIMYHO.

4.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSI UJIX UHBIC MaTECpHaAJIbI, Heo0X0oAMMBIE JJisl OlleHUBAHUS

pe3yjbTaToB Oﬁy‘le}ll/lﬂ o JUCHUIIVIMHE, COOTHECEHHBIX ¢ YCTAHOBJICHHLIMUA B

o0pa3oBaTeIbHOM NPOrpaMMe HHAUKATOPAMH J0CTHKEHHSI KoMneTeHuni. Merogudeckue
MaTepHaJbl, ONpeAeIsIoNe NPoue ypbl OLCHHBAHUSA Pe3yJIbTATOB 00y4eHHS 110

AUCHUIIJIMHE.

Koa n OueHouHbIE
HAaNMEHOBaHHe Pe3ysabTaThl 00y4eHUs 0 AUCHUTIMHE cpeacTBa
HHIUKATOPA
AOCTHKEHHUS
KOMIIETeHIIUH
3HaTh: NMPUHIUIBI HCTIOIB30BaHUS OCHOBHBIX OHSATHH
1 epeHInaTbHOTO0 YpaBHEHUS U CUCTEMBI Konrponbnas pabora
OIK-1.1 1 epeHnnanbHbIX YpaBHEHHUH; O0IIEro peleH s 1 YaCTHOTO Nel.
pemenust quddepeHIransHOro ypaBHeH!H; 3a1aun Koy, Tect Ne 1.
KpaeBoH 3a/1a4M; UX KOPPEKTHOI MaTeMaTUUECKON NOCTAHOBKHU.
YMerTh: UCTI0JIb30BaTh HHPOPMAMOHHBIH MaTeMaTHUECKUI
anmapar Ha OCHOBe IU(depeHaNbHBIX ypaBHeHUH pasnuyHoro | KonrtponbHas pabora
OlIK-12 TOpPsIIKa; JJIsl MAaTeMaTHUECKOM ITOCTAHOBKH 3a/1a4 (DH3HKH; Ne2.
pelIeHNs KPaeBbIX 3a]aul; PEIICHNs CUCTEM JIMHENHBIX Tect Ne 2.
OOBIKHOBEHHBIX A pepeHnInanbHBIX Pa3InIHBIMA METOAAMU;
HCCIIEI0BaHUs YCTOMUMBOCTH 110 JIANYyHOBY peLIEHUS CUCTEM
i epeHnnanbHbIX YpaBHEHUH PA3THIHBIMU METOAAMH.




OITK-1.3 Biajieth: cmoCOOHOCTHIO COCAMHSATH TCOPETHUCCKUE 3HAHUS C Konrtponsnas pabora

MPAKTUYCCKUMHU HABBIKAMHU MIPH PEUICHUU Y4eOHO- Ne 3
Tect Ne3

TPCHUPOBOYHBIX 33124 JIJIsl BEIPAOOTKH B IMOCIICAYIOIIEM
DK3aMeH

MOHUMAaHMS KJIIOUYEBBIX aCIIEKTOB M KOHICTIIUM B 00J1acTH uX
CIicuyajinu3aluu.

Texy1as, TpoMeKyTouHasi U UTOTOBasi aTTeCTalus A1l O4HOM (HOpMbI 00yUEHHS IPOBOAUTCS 110
MOJYJIbHO-PEUTUHIOBOM cUCcTEME COIIACHO [1010KEHNI0 O MOYIIbHO-PEUTUHIOBOM CUCTEME
00y4€HUs U OLIEHKH YCIIEBAEMOCTH CTYAECHTOB.

Texkyumuii KOHTPOJIb — 3TO KOHTPOJIb HAJl BCEMU BUJIAMU ayJAUTOPHOU U BHEAYAUTOPHOMN
paboThI CTYIEHTOB 10 JAHHOMY AUCLMILNIMHAPHOMY MOJYIIIO, PE3YJIbTAaThl KOTOPOI OLIEHUBAIOTCS 10
pYOEKHOr0 KOHTPOJIAL.

Texymuii KOHTPOJIb 110 MaTepUaly MOAYJI MPOBOAUTCSA B (OpME KOHTPOJILHOM.

PyOexHbIii KOHTPOJIb — IIPOBEPKA IIOJHOTHI 3HAHUI M YMEHHH 110 MaTepually MOAYs B
LIEJIOM.

Py0exHblil KOHTPOJIb MPOBOIUTCS B JOpME TECTOBOTO orpoca. Kaxiplil Borpoc olieHUBaeTcs
KaK 9acTh OT MAaKCUMaJIbHOTO Oaiia, Ha3HAYEHHOTO Ha PYOEKHBIN KOHTPOJIb. BOPOCH 0XBaTHIBAIOT
MaTepuai LeJ0ro MOAYIS U TAK)Ke BKIIIOUAIOT TEMbI JIEKIIUOHHBIX 3aHATUN U CAMOCTOSITEIIbHOM
paboTHL.

o pe3ynbpTraTaM CyMMapHOI'O TEKYIIEro KOHTPOJIS [10 BCEM BUIaM YUeOHOU AeATeIbHOCTU U
PYOEKHOI0 KOHTPOJISI BBICTABIISAETCS IPOMEKYTOUHBIH KOHTPOJIb.

HroroBselii KOHTPOJIbL — (hOpMa KOHTPOJISA, MPOBOAUMAS 110 3aBEPLICHUN U3YyUCHHUS
JUCLIUILINHBL B CEMECTPE.

WToroBelil KOHTPOJIbL MPOBOAUTCS B (pOpME FK3aMEHa 110 TEOPETUUECKOMY U MPAKTUYECKOMY
MaTepHaIaM.

Texyias, npoMexyTouHasi 1 UTOTOBasi aTTecTalus Ui 3a04HOM (popmbl 00yueHus
IPOBOAMTCA B BUJIE IOMAIIIHEH KOHTPOJIBHON U UTOTOBOTO KOHTPOJIS B (hOpMeE IK3aMEHa.

S3AJAYN JI1 CAMOCTOATEJIBHOI'O PEIHEHMA
Juddepennmanbable ypaBHEHHsI IEPBOTO MOPsJIKa, 00lee pellieHre U HadalbHble YCIOBUS. 3a/1auya

Koum.

1. ITpoBepbTe, ABISAIOTCA JIM pELICHUEM JaHHbIX U depeHIMaTbHbIX YpaBHEHUI
yKa3aHHbIe (PYHKIINU:

1) xy =2y,y = 5x?;

" 1
)y =x*+yiy =1
2. CocraBbTe nuddepeHuanbHble YpaBHEHHsI 3a/1aHHBIX CEMEICTB KPUBBIX:
1)y = Cie?* + Ce™%; x?+y? =(;

HI/Id)CbeDeHHI/IaJ'IBHBIe YPaBHCHHUSA C pa3aACIAOIMMUMHNCA IEPEMCHHBIMHU. O}IHODOI[HBI@

nuddepeHIaIbHbIE YDABHEHNUS.

HaiinuTe obume niam 4acTHbIE pelIeHus cleayomux uddepeHnaIbHbIX ypaBHEeHUH]:

1) (xy?+x)dx+ (y—x%y)dy =0 2)xyy =1—x?% 3)y = —ysinx;



1)

4)(x? - Dy + 2xy? = 0,y(0) = 1; 5) (x + 2y)dx — xdx = 0, 6) y'=—=;

_E'

Jlunennsle 1uddepeHnaibpHble YPaBHEHHUS IIEPBOT0 MOpsaKa. YpaBsHeHus bepayiu. YpaBHeHus B

noaHbiX auddepeHnmanax.

Haiinute obmue pemenus cneayommx quddepeHInaaTbHbIX YPaBHEHHH:

1) xy — 2y = x3cosx; 2) y'—§y=2x3; 3)y + yctgx = —;

cosx’
4)xy +y = y?lnx; 5)2xcos?ydy + (2y — xsin2y)dy = 0;

I[I/Id)d)eDeHI_II/IaHBHBIe YPaBHCHUSA BTOPOTO IMOpAAKA, UX 06m1/1e PECHICHUA M HAYAJIbHBIC YCJIOBUA.

3amaya Komm. [TormkeHne nopsiyika Z[I/I(b(beDeHHI/IaJIBHOFO YPaBHCHU.

Haiiure o61Me Wil 9aCTHBIE PELIEHHs CIIEAYIOIUX AU PEPEHIUATBHBIX YPABHEHUIA:
1)2y" +x3=—1;

2)y" = sinx + cosx,y(0) = 0,y'(0) = 1,y"(0) = —1;

3)y" = Inx.

O6HII/I€ CBCACHHUA O JIMHCHHBIX IlI/Id)d)GDGHLII/IaJH)HLIX YPAaBHCHUAX BTOPOI'O IIOPAAKA. JInHeHbIe

OAHOPOAHBIC I[I/I(b(beDeHHI/IaHBHbIe YPAaBHCHHA BTOPOI'O MOpAAKA C ITIOCTOAHHBIMHA KOS(bd)I/IHI/IeHTaMI/I.

Haiigure obmye wim yacTHbIe penieHus TudGepeHIInaTbHbIX YPaBHEHUH 2-T0 TOPSIKA:
)y ' +y —2y=0; 2)y " +2y +5y=0;
3y =2y —3y=0;4)y +4y' +4y =0,y(0) =2,y (0) = 1.

JImHeHbIC HCOJHOPOAHBIC I[I/Id)d)GDGHIII/IaJ'IBHble YPAaBHCHUS BTOPOT'O ITOPAAKA C ITIOCTOSAHHBIMU

KoY durmmenramu.

HaiignTe obuiye uam yactHele pemenus quddepeHnanbHbpIX ypaBHEHHH 2-T0 IopsAaKa:
1)y 4+ 4y +5y =x% +3x —1,y(0) = 1,y'(0) = 0;

2)y" + 3y = xe*;

3)y' +2y +y=sinx;

4)y" —3y + 2y = cosx; y(0) = 0; y'(0) = 1.

CucTeMBl TUHCHHBIX Z[I/Id)d)CDCHHI/IaHBHBIX YpPaBHEHMH IIEPBOTO NOPSAKA.

Pemute cnenytomnue cucremsl quddepeHIMaIbHbIX YpaBHEHH:

dy dy

—=y+5z —+3y+4z=2x

a 2)1%,, (0 =0,2(0) = 0.
S Tytiz= Y TZ=X

[Tpocreitmue auddepeHnnaibHble ypaBHEHUS B YaCTHBIX MPOU3BOAHBIX. JluddepeHnnanbabie
YPaBHEHUS [IEPBOTO MOPAIKA, JUHEWHBIE OTHOCUTEIBHO YaCTHBIX MPOU3BOAHBIX. THIIBI ypaBHEHUI
BTOPOT'O MOPSAKA B YACTHBIX POU3BOAHBIX.

1. Haitnure pynkiuro z=z(X,y), yaoBiaeTBOpstomyio auddepeHInaibHOMy YpaBHEHUTO



dz
dx
d?x
2.Pemire ypaBHEHHE: o7 = 6y,tae z = z(x,y);
3.HaiinuTe oOuMii MHTErpal ypaBHEHHS:

dz

az — 2 2y 9z az _
1)xdx+ydy—z, 2)(x +y)dx+2xydy—0.

YcTounBocTh 110 JIsinyHOBY. Pa30BEIe TPAEKTOPHHU.

HccieoBaTh Ha YCTOYMBOCTD PEIICHHUS CIICAYIONINX 3a/1a4.

a)x = 4x —t3x,x(0) = 0,

b) 2tx = x — x3,x(0) = 0.

VccnenoBarh Ha yCTOHYMBOCTD U HA ACHMIITOTHYECKYIO YCTOIYMBOCTD TPUBHATIBHOE PEIICHHE

CHCTEMBI, 00I1Iee pelrieHne KOTOpPOi UMEEeT BU/T

x = Cysin’t — C,e™t,

y = Cit*e™t + 2C,.
HccnenoBath Ha yCTOMYMBOCTD TPUBHAIBHOE PEIICHHUE CIICAYIOIIMX aBTOHOMHBIX CUCTEM YPaBHCHUIL:

a)x = e % — cos3x,y = V4 + 8x — 2e”,

'

b)x' =tg(z—y) +2x,y =vV9 + 12x — 3¢,z = —3y;

[Tonw3ysick pynkiueit JIsmyHoBa, ucciaen0BaTh HA YCTOMUYUBOCTD TPUBUAIIBHBIE PEIICHUS
CIEAYIOLIUX CUCTEM:

" 9y3 5 — 3445
Q) x =2y°—x°,y = —x—y +y’,
b) xX =y—2x— (1+tH)x3,y = 6x — 4y.
HccnenoBaTh pacnonoxkeHune TpaeKTopuii Ha (a30BOM MJIOCKOCTH U YCTAHOBUTD TUIT TOUKH TMTOKOSI:

a)x; = 3x; + 4x,x, = 2x; + X,.
b) x; = 2x4, X, = X1 + X5.

C) xi = X1 — sz,xé = 4‘x1 - 3x2.

CIINCOK BOIITPOCOB.

1. Oo6sixkHOBeHHBIE MU PepeHnnanbhbie ypaBHeHus. O0mme nousatus. ( O01ee 1 yacTHOE

penienue, 3aaaya Komin, reoMmeTpuyeckuii CMbICII. )

VYpaBHEHHE € pa3IEAOMAMHUCS IEPEMEHHBIMH.

3. Oxnopozanble quddepeHIaIbHbIe YpaBHEHUS IEPBOro NOPsiKa. Y paBHEHUS PUBOASIIIECS
K OJTHOPOJHBIM.

4. Jluneiinsle nuddepeHnnanbHble ypaBHEHUs IEPBOro nopsiaka. MeTos Bapranuu

IIPOU3BOJIBHON ITOCTOSTHHOM.

VYpasuenue bepnysum. [loncranoska bepuymum. Ypasuenue Pukkaru.

VYpaBHeHue B noyHbIX quddepennnanax. MHTerpupyomumui MHOKNUTENb.

JluHeliHbIe HOPMUPOBAHHBIE MPOCTPAHCTBA. [IpUHITUT CKUMAIOINX OTOOPAKEHUH.

Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3agadn Komm uist ypaBHEHHsI IEPBOTO

MIOPsIIKA, Pa3PELIEHHOIO OTHOCUTEIIBHO IIPOU3BOJIHOM.

N

NGO
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10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.

Mertoa mociae0BaTeIbHBIX TPUOTMKCHHI.

ITponomxenue pemenus 3agaun Komm.

VYpaBHeHUs He pa3penIeHHbIE OTHOCUTENIBHO ITpou3BoAHON. 3agaua Komu, Teopema
CYILIECTBOBaHMS U €JUHCTBEHHOCTH pelieHus 3a1a4u Komn.

VYpaBuenus Knepo u Jlarpanxa.

OcoOsle perieHusl.

OruOaroiasi 0JHOIApaMETPUUECKOTO CEMENCTBA KPUBBIX.

Ypasaenus n-ro nopsaka. O6miee pemenue. 3agada Komm. Teopema cymecTBoBaHUS U
€IMHCTBEHHOCTH pelieHus 3anaun Komm.

HekoTtopsie nHTErprpyeMbie TUIHI TuhHEepeHIMATEHBIX YpaBHEHUH N-TO MOPSIKA.
VYpaBHEHHs NOMYyCKAarOUIMe NOHMKEHUS MOPSIKA.

Jluneitapie nuddepeHmanbapie ypaBHeHHs N-To Topsiaka. TeopeMa CyniecTBOBaHUS U
€IMHCTBEHHOCTH 3a7aun Komm. JIuHeitnpil onepatop.

Jluneiinbie ogqnopoaHbie qudpepeHianbpabie ypapHeHus1. CBOMCTBA pelIeHUH.

JluHeiHo 3aBUCHUMBIE U JMHEHHO He3aBUCUMBIE cucTeMbl GyHkIuil. Heobxonnmoe ycioBue
3aBHCUMOCTH cucTeMbl pyHKIMi. Onpenenutens Bporckoro.

HeoOxoaumoe 1 focTaToOyHOE yCIOBUE TUHEHHONM HE3aBUCUMOCTH PEIICHUN TUHEWHOTO
0JTHOPOHOTO MU HepeHIInATBHOTO YpaBHEHHUS.

CtpykTypa 00111ero peieHus JMHEHHOT0 OJJHOPOJHOTO YPaBHEHUS N-TO MOPsAKa.
@yHIaMEeHTalIbHAsl CUCTEMA PELLICHUH.

Omnpenenenue TMHEMHOTO OJHOPOIHOTO AU PepeHInanbHOro ypaBHEHHS 110 €ro
dbynnamenTanbpHou cucreme. Gopmyna Jlnysuisi- OcTporpaackoro.

Jluneitabie oqHOpOHBIE MU hepeHIaTbHbIe YPABHEHUS C TOCTOSIHHBIMU KO3 PHUIIEHTaMU.
O6mee pemenue. Coydaid MPOCTHIX IEUCTBUTEIBHBIX M KOMIUIEKCHBIX KOPHEH.

Jluneitapie oqHOpOHBIE MU hepeHIMaTbHbIe YPABHEHUS C TOCTOSIHHBIMU KO3 PHUIIEeHTaMU.
O6mee pemenue. Ciydail KpaTHBIX KOpHEH.

Jluneitnple HeOgHOPOIHBIE AU hepeHIInaTbHbIe YpaBHEHHUS N-TO MOPSIKa C IEPEeMEHHBIMU
koa¢p¢punmentamu. CTpykTypa 00ILIEro pemeHusl.

Mertoa Bapualy MpOU3BOJIBHBIX MOCTOSHHBIX MOCTOSHHBIX.

JluneiiHble HeOAHOPOIHBIE U DEepeHIINATbHBIE YPABHEHUS C TOCTOSIHHBIMU

ko3 duurentamu. [TogOop yacTHOro pereHus 1Mo NpaByro YacTh YPaBHEHHSI METOJJOM
HEONpeIeeHHbIX KOd(PPUIIUEHTOB.

Kpaessie 3anaun. Oynkius ['puna. 3amaya 0 COOCTBEHHBIX 3HAYEHUAX U COOCTBEHHBIX
GYHKIHSIX.

Cucremsl nuddepeHnuansubix ypaBHeHH. Hopmansabie cuctemsl. OO1iee pemnenue. 3agada
Kommu. Teopema cymecTBoBaHUS U €AMHCTBEHHOCTH.

MeTto1bI UHTETPUPOBAaHUS CUCTEM U (D (PepeHITNANTBHBIX ypaBHEHUH. MeTo1 UCKITIOUSHUS.
MeToa UHTErpupyeMbIX KOMOMHAITHH.

Cucremsl TuHEHHBIX TuddepeHIanbHbIX ypaBHeHu. CBoiicTBa pemenuii. CTpykTypa
o011ero penieHust OAHOPOJHON U HEOJTHOPOJHON CHUCTEMBI.

CucreMbl TUHEHHBIX OJHOPOIHBIX N PepeHIInaTbHBIX YPAaBHEHUH C TOCTOSTHHBIMU
koa¢punmenTamu. MaTpuyHas S5KCIIOHEHTA.

Cuctembl TUHEHHBIX HEOAHOPOAHBIX YpaBHEHM. MeTo/ BapHallii MPOU3BOJIbHBIX
MOCTOSTHHBIX.

HenpeprsiBHas 3aBUCUMOCTb pPELIEHUN OT HAYaJIbHBIX JAHHBIX.

VYeroitunBocTh 1o JIsAmyHOBY (ompeneneHne yCTOWYUBOCTH U aCUMITTOTHIECKOM
YCTOHYHMBOCTH).

[Tpocretimue TIBI TOUEK NOKOsA. Pa3oBas MIOCKOCTh. Pa30BbIE TPACKTOPHH.
YcToitunBoCTh 1o nepBoMy npubnmkenuto. Teopema JlsamyHosa.

HccnenoBanue ycTOMYMBOCTH ¢ TOMOIIBIO pyHKIMK JIssmyHOBA.
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KOHTPOHLHO-OHGHO‘IHBIC MaTtepHuaJbl.

KonTtpouabnas pa6ora Nel.

1. Pemmts mudpdepenuunansuoe ypasuenue. Haiitu oOiee pemenue.

y

XY'—y=th; .

2. Pemmts muddepennunansHoe ypasHenue. Haiitu obliee pelieHue.
X’y +xy+1=0 .

3. Pemmwts muddepennmnansHoe ypasHenue. HaiiTu obliee penieHue.
y'+2y=y’e

4. Pemmuts mupdepenumnansroe ypasaenue. Haiitn oOmee pemenne.
Xy"—y' =X’

5.  Pemmmts muddepennmansaoe ypapaenune. Haiitu o6miee pemenue.

2yy"=(y')’

Kpumepuu oyenox 6 6annax:
Kaowcowtii pewennwiii nynkm 1-3oyenusaecms 6 2 6anna, 4,5 6 3 oanna, ne pewennviti ) 6an1108,
MakcumanbHoe Koauvecmeo 6annos - 12.

KonTtpouabnas padora Ne2.

1.  Pemwurs nuddepenunansHoe ypaBHeHue. Haiitu oOuiee perieHue.
y"—4y'+13y =0 .

2.  Peumts nuddepennmansHoe ypaBHenue. Haiitu obiee pemenue.
9y"—-6y'+y=0.

3.  Pemmuts muddepennmanbaoe ypaBHeHue. Haiftn obiee pemrenue.
y'—2y-3y=0.

4.  Pemmuts nuddepennmansHoe ypaBHenue. Haiitu oOriee perienue.

y sin x
+ty=—s3
COS” X

y

5.  Pemuts muddepennmansaoe ypaBueHnue. Haiftu obiee pemenue.
y"—2y'—3y =C0SX .

Kpumepuu OUYEHOK 6 bannax.
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Kaoicowtii pewennviti nynkm 1-3 oyenusaemcs 6 2 oanna, 4,5 ¢ 3 b6ania, ne pewennviii () 6an108,
MakcumanbHoe Koauvecmeo obaniog 12.

KonTpoasHnas padora Ne 3.

1.  Pemmutb cucremy ypaBHEHUI:
dx
— =4x-3y,
dt y
gx:3x+4y

dt

Pemmts cucremy ypaBHeHUU

=T7x+ 3y,

=6Xx+4y.

2.
|dx
3. Pemmts 3amauy Komu:

’

y =—x+y, y@) =y,

4. HccenenoBaTth Ha yCTOMYMBOCTh TPUBUAIBHOE PEIICHHE ABTOHOMHOM CHCTEMBI YPAaBHEHMIA:

{x' =x—4y+3e?,  x(1) = x,,

x'=eXY — 1 4 2xy,y = 2sinx + y?;

5. VccrenoBarh pacrosoKeHue TpaeKTopuii Ha (a30BOi MIIOCKOCTH U YCTAHOBUTH TUIT TOUKH
TIOKOS:

X’=2X-Y, Y’=X.

Kpumepuu oyenok 6 6annax:
Kaowcowtii pewennviti nynkm 1,2 oyenusaemcs ¢ 3 b6anna, nynkm 3 6 6 oannos, 4,5 6 2 bawna, ne
peuwtennvli ) 6an108, MakcumanibHoe Koaudecmso 6annos — 16.

TECTOBBIE 3ATAHUA JJIS1 CAMOKOHTPOJIA
TecT py0e:KHOr0 KOHTPOJISI K MOayJIto 1
1. uddepenunanbHbIM ypaBHEHHEM Ha3bIBAETCS YpaBHEHHE, B KOTOPOE HEM3BECTHAS (DYHKIIMS BXOIUT

1) non 3nakom uHTErpana;

2) 101 3HAKOM TIPOM3BOIHOM MK AU depeHIania;

3) mox 3HakoMm norapudma;

4) B HeABHOM BHJIE;

2. Pemenuem muddepeHmaibHOro ypaBHeHH;IF (3. Y,y = O naspisaercs
dbynkmus Y = Y(Xecnn ona

1) ynosnerBopsieT HAYATLHBIM YCIOBHAM;

2) n pas nuddepennupyema Ha IpoMeKyTKe I;

3) MoHOTOHHA Ha mpoMeXKyTKe I;

4) obparaer IpH MOJCTAHOBKE yPABHEHUE B TOKIECTBO;
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1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

3)
4)

F(x,y,y',.v") =0 .
OO6mmmm uHTErpagoM nuddepeHnaTbHOT0 YpaBHEHUS P LR FRITN SIBJISICTCSI CEMENCTBO

GyHKIM BUIa
o(x,v,cq, ... ,c,) =0
y =90
@(x,y,¢1,6,) =0
y=rc0x) + o

= = fxy)

3anauy Komm muis nuddepeHnansHOro ypaBHeHHsI IEPBOTO MOpsiaka dx

(bopMyIHUPYIOT CIEAYIOMMM 00pa30oM (YKaKUTE NMPaBUIbHBIC BAPUAHTHI OTBETA):

Haiitu permenne y(X) Takoe, uto Y(Xo/= Yo;

Haiiti pemenwe Y(X) Takoe, aro (xo)=f1Xo, Yo/ ;

Haiiti nHTErpaibHyI0 KPUBYIO, TPOXOAMMYIO Uepe3 3aaHHyI0 TOUKY (Xo, Yo);
Haittu cemeiicTBo nnTerpansuex kpusbix suga V=9 (% ¢);

JList mpuOIMKEHHOTO TIOCTPOSHU ST MHTETPATBHBIX KPUBBIX UCTIONIB3YETCS METO/T
1) uzorepm;

2) Ditnepa;

3) HeonpeneaeHHbIX KOI(DPHUITUEHTOB;

4) U30KJINH;

d
e

VpaBHeHHe ceMeiicTBa H30KIMH 11 M QepeHINaTbHOTO YpaBHEHHS dx ©  HMMeeT BHUI:

y = kx.
X*+y*=k k=0.
y=kx+Db.

y = kx?.

Buibpats pemenne anddepenmuansroro ypasrerns (X T 1) Ay + Xy dx =0 cpeny
IPEIOKEHHBIX ()yHKIIHIA:

y=(x+1)e™

vy=(x+1)e*

y= (x—1) e

y=(x-1)e™

VpaBHEHUSAMH ¢ Pa3/Ie/AIOIMMUCS TEPEMEHHBIMH SBIISIOTCS YPABHEHHS BUJIA:

OI[HOpOI[HBIM I[I/I(l)(l)epeHI_II/IaHBHLIM YPaBHCHUEM IICPBOTO MOPAJAKA HA3BIBACTCA YPABHCHUC BHU/1d
ny =fxy)

2) f(x)dx = g(y)dy

3@y’ +by+c=0

4)3”I:f(£)

10. K ogHOpoaHbIM U GepeHIINaIbHBIM YPaBHEHUSIM MOKHO ITPUBECTH YpaBHEHUS BHIA
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1Y =f(x,y) . ecmn f(kx, ky) = f(x,y)

2)¥" = flax+ bx+ ¢). rae a,b, ¢ — MOCTOAHHEIE THCIA

3) P(x,v)dy + Q(x,y)dx =0, ecnu P(kx,ky) = k™ P(x,v), Q(kx, ky) = k™ Q(x,y)
4) v +p(x)=f(x)y*,tmea + 0;1

Kpumepuu oyenox ¢ bannax:
Kaoicowiii eonpoc — 1 bann

TecT py0e:KHOT0 KOHTPOJIA K MOXYJIIO 2

1. YkasaTb BepHYIO 3aMeHy [UIs pelienus ypasherns -+ =~V "V + (V)

1) ¥ = p(x).y" = p'(x)
2 ¥ =Py =p, - p(¥)
1

o

-
F

3) X
np=y-y

5)BepHBI OTBET OTCYTCTBYET
2. YKa3aTb ypaBHEHUs, JOMYCKAIOIINE MOHIKEHUE TOPSIKA:

1) " =3x"+5
2) V=2x+y
5 ) -3y +2y=¢

4 ¥ =y-(¥)

5) V'+3y' =2x
6) ¥ -tgx=y-0)
3. YpaBuenue * V = (¥ cBOAUTCSA K JU(depeHINaTbHOMY YpaBHEHHIO 1-ro mopsika 3aMeHOi:

1) V' =p(x)."=p'(x)
2) ¥V'=p():y" =P, p(¥)
1

o

pP=-
3) b
4) BepHBIil OTBET OTCYTCTBYET
5 p=0")

4. YCTaHOBHUTH COOTBETCTBUE MEX Y MU hepeHITNaNIBHBIM YpaBHEHHEM 2-TO TIOPSAKA ¥ TUIIOM
nudepeHIaTbHOTO YpaBHEHHS, TTOJIYIS€HHOTO MOCTIE TIOHMKEHHS TIOPSIIKA
r r [

1 I ¥ ¥ 1 C paznensiromuMu nepeMeHHBIMU
y==—h—+
X X X
2 y'+y'-tgx=sin2x 2 OIHOPOIHOI
3 eyt (1:")3 = (1')2 3 nuHeiHOE
4 4  VYpasHenue bepnymim
5 VYpasHeHue B MoiHBIX AuddepeHianax
6. Vkasarh obwiee pemenne ypasaenns 2V Y =1+ (¥



1) 4Cy=4—(Cx + c,)’
2y Gy =4+ (Cx+C,)
3) 4Cy =4+ (Cx + C,)’
4) BepHBIii OTBET OTCYTCTB}:CT
5) Gy =4- (Cx+C,)”

6. Yka3arp nuHeiHbie nuddepeHnaibHble YpaBHEHUS:
1) V' +2y +3y=4x

0y ¥ ¥ =0
5 2-() )" =0
4 XV 200" +y=0
5) ¥ =9y

7. JIns HUOKETPUBEACHHBIX CUCTEM (YHKIIMM yKa3aTh MOPAIOK YBEIHMUEHUS 3HAYCHUS

A= W[}’lr}":]:

COOTBETCTBYIOLIETO OpeeaunTes BpoHckoro

1 ¥, =C0sx, v, =sinx

2 ¥, =C0Sx,V, =sinx

3 ¥, =2cosx,y, =2sinx

4 }slzz__}s::x—E

8. Cpenu MpUBEACHHBIX CUCTEM yKa3aTh 3a1ady Komm:

1 ' =5y +4y=0
y(0)=1

2 V' =5y +4y=0
¥(0)=y'(0)=1

3 ¥ =5y +4y=0
y(0)=1,y1)=-1

4 }5'_5}!'+4}!'=[]
¥(0)=1

5) BEPHBIN OTBET OTCYTCTBYET

9. lano nuddepeHnmanibHOe YpaBHEHHE TPETHETO MOPSIIKA
9y"” —y' = 0. KopHaAMH ero XxapaKTepHCTUYECKOTO YPABHEHHS SBIISIOTCS ...

VYKaXUTe OTBETHI:

10.ITo meToy Bapranuy MpOU3BOIBHBIX TOCTOSIHHBIX YaCTHOE PEIICHHE HEOAHOPOIHOTO YPAaBHEHHS
y + 25y = tg5x cnenyer uckartb B BUJE ...

Kpumepuu oyenox 6 6annax:
Kaoicowiii eonpoc — 1 bann
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1.

1)
2)
3)
4)

1)
2)
3)
4)

7.
8.
9.

TecT py0e:KHOT0 KOHTPOJISAA K MOXYJII0 3

dynnamenTanbHOM cucteme pemmenuii {1, x, x2} coorseTcTBYeT MUdhepeHInanbHOE YPaBHEHHE:

"

1)y =0;

"

2)y" =3y +2y +y=0;
3)y" =3y " +3y +y=0;
Ay +y +y =0
5) apyroii oTBET
2. O6mee pemeHue cucteMsl qudGepeHINATLHBIX YPaBHEHUN NMEET BU/T;
{x' = —5x — 6y,
y' =8x+9y
1)y = Cie* + C,e3%;
2)y = Cret + Cyedt;
x = —Ciet —3C,e3%y = Cret + 4C,e3;
fx = Ciet + C,e3y = Cet + Chedt;
3. OnpeaenuTh YCTOMYMBOCTD HYJIEBOTO PEIICHUS CICAYIOIICH CUCTEMBI
{x' =x3—y,
y' =x+y3
4. UccnenoBatk ocoOyto Touky x = 0,y = 0 cucremsl
x =2x,y=x+Yy
Vien
Cemno
Dokyc
entp

5. UccnenoBath 0co0yI0 TOUKY YpaBHEHHUS

%zx—Zy, %=4x—3y;

V3en

Cemno

dokyc

Lentp

6.ChopmynupoBats TeopemMy 00 00IIeM pelIeHUH THHEHHON OJTHOPOTHON CUCTEMBI
Uro Ha3pIBaeTCs OOIIMM pEeIIeHUEM JTMHEHHOTO HEOJHOPOAHOTO YpaBHEHUS?

CdopmynupoBaTh OCHOBHBIE CBOMCTBA JIeTepMUHAHTa BpoHCKOTO.

JHate onpeneneHue GyHIaMEHTATBHOW MAaTPHUIIHI.
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10. HamucaTh yHIaMEHTATBHYIO MATPHITY [UIS CHCTEMBL X = Y,y = 0.

Kpumepuu oyenox ¢ bannax:
Kaoicowiii eonpoc — 1 bann

3K3AMEHAILIMOHHBIE BUJIETHI
(ounas opma oOydeHMS)
CrpykTypa SK3aMeHaIlMOHHOTO Ouera:
1-8 Bompocsr TecToBbie (0-0,5 6amna kaxabrii), 9-13 npaktudeckue (0-4 6amna kaxasii), 14-16
teopernueckue (0-2 Gama Kakapii).

O0pas3elr SK3aMEHAIIMOHHOTO OWIIeTa:

®I'BOY BO «YOUMCKUI YHUBEPCUTET HAYKU U TEXHOJIOI U»
OU3UKO - TEXHUYECKUU UHCTUTYT
KA®EJIPA TUGPEPEHIIMAJIBHBIX YPABHEHUI

IK3aMeHAIMOHHEIN OomierT Nel
no kypey «JAugpgpepenyuansvnoie ypasnenusny»

Onpenenenue audepeHuanbHOro ypaBHEeHHs, 00IIEro U YaCTHOTO PeIleHMUsI.
2.YpaBHeHHE CeMENCTBA H30KIMH s TP HEPEHIHANEHOT0 YPABHEHUS gy /dx = y/x? HMEET BHIL: 1)y =kx,

2) xX*+y*=k,k=>0,3) y=kx+b,4)y=kx’.

3.0Onpenenuts THIb Au(PepeHIMaTBHBIX YPABHEHNH U IPUBECTH COOTBETCTBYIOIIME ONPEEIEHHUS
1)3xy’ -2y =x3/y?, 2) xy' =4y’ —x*,3) 4) xy'+y=Inx,5) y>+xy’ = xyy’, 6)
(2x° - xcosy)dx+(2+xsiny)dy =0,7) y = xy' - x?y"”.

4. Yxazath BEPHYIO 3aMeHy IS PENIEHHUS ypaBHEHUA X = y" +1

D y'=p(x),y"=p'(x),2 y'=p(y),y"=p,p(y).3) p=¥,4) p=y".

5. YKazarh ypaBHEHHUsI, JOITyCKAIOIINe TOHKEHNE TIOPSAAKa:

) y'—1=2x,2) y'=tg(2x+1),3) xy"-2y'=0 ,4) y"= y(y')2 ,5) y"—3y'+2y=¢", 6)
y'tgx=y(y')".

6.Ypasuenue yy" = (y’)2 cBoauTCA K AndepeHInaIbHOMY YpaBHEHHIO 1-To mopsiaka 3aMeHoi: 1)

y'=p(x),y"=p'(x),2) y=p(y).y"=p,p(y).3) p=¥,4) y=(y')".

7.Yxa3zatb nuHeiHbie quddepeHanbHble ypaBHeHUS:
1)y +2y'+3y =4x,2) 2xy" =y’ ,3) 2x(y')’ +y =0 4) x*y"+2xy'+y=0,5) ¥ = 2
6) 4y"-4y'+y=0
8. Cpenm maHHBIX CHCTEM yKa3aTh 3amauy Komru
{y”—ysinx:O, { y"—ysinx=0, { y"—ysinx =0, { y"—ysinx=0, {y:xy’+ y'—y”,
0)=1. 0)=y'(0)=1. 0)=1y(1)=0. 0)=y'(0)=1 0)=1.
) y(0) 2) y(0)=y'(0) 3) y(0)=1y(1) 4) y(0)=y'(0) 5) y(0)

0. OnpenenuTs BUJ YaCTHOTO PELICHUS L[y] =f (X) :
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f(X)=2x*+x,4,=14,=1,2) f(x)=sin2x+cosx,4 =0,4,=1,3) f(x)=xe*,4,=14,=3.
0. ITo MeTony BapHany MPOU3BOIBHBIX OCTOSHHBIX 00IIEe PelICHHE HEOTHOPOAHOTO YPaBHEHUS
y" + 25y =tg5x crnemayeT uckatb B BUJE ...
11. Obmee perenne cucteMsl qud G epeHInaNbHbIX YPaBHEHHI UMEET BH/I;

X'=-5x-6y,  Dx=Ce'+Ce” 5 Dx=—Ce'-3Ce" | Dx=Ce'+Ce”
y'=8x+9y. 2)y=Ce' +C,e* 2)y=Cge' +4Ce" 2)y=Cge'+C,e"

2. OnpenenuTh YCTOHUMBOCT HYIEBOTO PElleHts CaeAytomei cuctemMsl X' =SinX+ Y,y = X+ y®

13. Uccnenoarh ocobyro Touky X =0,y =0 cucremsr X' =2X, Y = X+ Y Ha ycTOHUMBOCTS ( y3€l, CEMIO,

pokyc, neHTp).
14. Chopmynuposats Teopemy 06 obmem petennu JIOAY (v s cucrem).

15. Yto HazpIBaeTcs OOUINM peleHueM JTUHEHHOTO HEOJHOPOAHOTO YPaBHEHNs?

. . 2
16. OdyHnaMeHTaIbHON cHUCTEME PEIICHUIA {1, X, X } COOTBEeTCTBYET nudhepeHnnaIbHoe ypaBHEHHE:

1) yﬂlzo’z) y!l!_3y!!+2y!+y:013) ym_3yl!+3y!+y:0,4) y”I+y”+y!:O

3as. kadenpoit FOmarysos M.T. / M/

Kpumepuu ouenok 6 oannax
1-8 sonpocer mecmoswie (0-0,5 6anna kaxcowitr), 9-13 npakmuueckue (0-4 6anna kasxcovitr), 14-16

meopemuueckue (0-2 6anna kaxcowlil).

10-14 6annos — «yoosremsopumensho»
15-19 6annos — «xopowior

20-30 b6annos — «omauunor

Kpumepuu oyenku umoz08020 KOHmpo.nsn

[lepeBon omenku u3 100-0amibHON B YETHIPEXOAIIBHYIO MPOU3BOAMUTCS CIEAYIOLIUM
obpazoM:
- otinyHO — oT 80 1o 110 6amnoB (Bkmoyas 10 moompuTensHBIX 0AIOB);
- xoportio — ot 60 1o 79 6annos;
- YIOBJIETBOPUTENBHO — OT 45 110 59 6ainios;
- HEYJIOBJIETBOPUTEIBLHO — MeHee 45 0allsioB.

Oﬁmue Kpumepuu OUyeHKU umao2o6020 KORmMpOo.Jis

CryzaeHT nosrydaeT OayuTbl 3a SK3aMEH COTJIacHO 0aTbHO-PEUTHHTOBOM cucteme. ToroBsIii
KOHTPOJIb OIIEHUBAETCS MakCUMaabHO B 30 OaJIJIOB, €CIIM CTYACHT OTBEYaeT MpaBUiIbHO Ha 16 u3 16
MIPEJIOKEHHBIX BOIPOCOB.

YcTaHaBnuBaeTCs CIEIYIOMIas Tpaalus IepeBoaa OICHKH U3 MHOT00aIIbHOM B
YeThIPEeXO0ATTHHYIO:

DK3aMEHBbI:

e ommuHO — oT 80 10 110 G6aymoB (Bkitouast 10 MOOMPUTENBHBIX 0AJIIOB),
e xopomo — oT 60 10 79 Gamos,
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®  YIOBJIETBOPUTEIHHO — OT 45 110 59 Gamnnos,

® HEYJIOBJIETBOPHUTEIBHO — MeHee 45 OalioB.
B ciygae, eciu cTyieHT ciaeT Kakoe-11u0o U3 KOHTPOJIBHBIX MEPONPUATUH MO3KE

YCTaHOBJIEHHOTO CPOKa, MPENoAaBaTeb MOKET CHU3UTh MAaKCUMAJIbHO BO3MOKHOE KOJIMUECTBO
0aJJI0B 3a JaHHBIA BUJ KOHTPOJIS Ha 5% 3a Ka)KIyI0 HEJEINI0 IPOCPOUKH.

[Tocemenune TEKIMOHHBIX U IPAKTUYECKUX (CEMUHAPCKUX, Ja0OPATOPHBIX) 3aHATUI

OlLIEHUBAeTcs B cymmax 10 6 1 10 6amioB COOTBETCTBEHHO, OJTHAKO 3TH OAJLIBI SBJISIOTCS IITPAQHBIMU

Y BBIYUTAIOTCS TPEIoIaBaTeieM U3 HaOpaHHbBIX CTyIEHTAMU 0aJUIOB B XOJI€ TEKYIIETO U PyOeKHOTO

KOHTPOJIA 110 CJ'Ie,Z[YIOHIeI‘/'I CXEMCE:

— 3a I[IPOIIYCKHU JICKIHUOHHBIX 3aHATHH

3a 25 % mporyckoB BeluuTaeTcsa 1 0amn
3a 50 % mpomyckoB BeluMTaeTcs 4 Oamna

3a 75 % mpoIycKOB BeIYUTAETCS 6 0aioB
3a 100 % mpoIycKOB — CTYJIEHT HE JAOIMYCKAETCS 10 UTOTOBBIX UCIIBITAHUN

— 32 IPOIYCKH NMPAKTUYECKUX (CEMUHAPCKUX, JJAOOPATOPHBIX) 3aHATUN

3a 20 % npornyckoB BeluuTaeTcs 2 Oasia

3a 40 % pomycKoB BeIYMTAETCS 5 OaJlIoB

3a 50 % mpomyckoB BeIYMTaeTCs 7 OalIoB

3a 75 % npomnyckoB BeluuTaercs 10 6amion

oomnee 75 % MPOIMYCKOB — CTYACHT HE JOIYCKACTCs O UTOI'OBBIX HCIIBITAaHHH.

CrynenTt, HaOpaBIIKA 110 UTOTAM TEKYIIETO U pPyOSKHOTO KOHTPOJIS MEeHee 35 BO3MOMKHBIX

0aJI0B WM NPOMYCTUBIIMM Oosiee 75 % npakTuyeckux (CEMUHAPCKUX, J1a0OpaTOPHBIX) 3aHATHM, 10

9K3aM€Ha 110 HaHHOﬁ AUCHUILIMHE HC NOIYCKACTCA. B stom CiIy4dac, OH U3y4acT HCOCBOCHHBIC UM
TEMBI, BBIIIOJIHACT COOTBETCTBYIOIIHEC 3aJaHHA HaA IUTATHOH OCHOBE B CpPOKH, YCTAHOBJICHHBLIC

JIEKaHaTOM IS TUKBUAAIMH 3a0KEHHOCTEH. BaJ'IJ'IBI, NOJIYUCHHBIC TAKUM o6pa30M, HpI/I6aBJ'I$[IOTC$I

K KOJIMYCCTBY 68.J'IJ'IOB, Ha6paHHLIX CTYACHTOM B CCMECTPC.

4.3.PedTHHI—IIJIaH JUCHUILIHHBI

JlnddepennmanbHoe ypaBHEHHE

Hanpasienue noarorosku [11.03.04] Dnekmponuka u nanolneKmpoHuKa

(naszeanue OUCYUNIUHBL CO2TACHO PAbOUeMy y4eOHOMY NIamy)

Kypc 2 ,cemectp 3
Buner yae6HOM bayn 3a Yucino 3ananuii | bayuiel
JIESITETbHOCTH KOHKPETHOE 3a CEMECTp MuHUMaTEHBIA MaxkcruMalbHbIN
CTYJEHTOB 3aJlaHue
Monyas 1. Iudgdepennuaibubie ypaBHeHHs 1-ro mopsaka
Texymmii KOHTPOJIb 0 12
KontposnbHas paborta 1)0-2 5 0 12
Nel 2)0-2

3)0-2

4)0-3

5)0-3
Py0e:xHbIil KOHTPOJIb 0 10
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Tecr Nel | 0-1 | 10 | 0 10
Mopyas 2. InddepeHupanabHble ypaBHeHNS BBICIIMX MOPSAJIKOB
Texymmii KOHTPOJIb 0 12
KonrpomnsHas pabora 1)0-2 5 0 12
Ne2 2)0-2

3)0-2

4)0-3

5)0-3
PyGeskHblii KOHTPOJIb 0 10
Tect N2 | 0-1 | 10 0 10
Moayas 3. Cucrems! andepeHINAIbHBIX YPABHEHHI. Y CTOMYHBOCTD
Texkyuiuii KOHTPOJIb 0 16
KonrponsHas pabora 1)0-3 5 0 16
Ne3 2)0-3

3)0-6

4)0-2

5)0-2
PyGeskHblii KOHTPOJIb 0 10
Tect Ne3 1 10 0 10

IloceuaemocTh
[Ipormrycku -6 0
JIEKIIMOHHBIX
3aHATHN
[Mpomycku -10 0
NPaKTUIECKUX
3aHSATUI
IMoompuresbHbIE 0ANTbI
1. CBoeBpeMeHHOE 0 10
BBITIOJIHEHHE
3aJIaHAN U aKTUBHAS
paboTa y JIOCKH.
HToroBplii KOHTPOJIb

OK3aMeH 35 110

5.YueOHo-MeTOoAMYEeCKOE H HH(POPMAIIMOHHOE 00ecTiedeHHe TN CIUTIIMHbI
5.1. IlepeyeHb OCHOBHOM ¥ I0NOJTHUTEJIbHON YU4eOHOM JIUTEPAaTYypPbl, HEOOXO0AMMOM
JJI51 OCBOEHMA TUCUMILINHBI

B 6ubnuoreke bamkupckoro rocy1apcTBEHHOTO YHUBEPCUTETA HUMEIOTCS B
HaJIMYUU CIACAYIONIUE U3TaHUs:

OcHoBHas JuTEpaTrypa:

1. Omarynos, M.I. OObIKHOBEHHblE AU pepeHLManbHble ypaBHEHUS : Teopus WU
npunoxeHna [OnekTpoHHbln pecypc] / M.I. KOmarynos. — Mocksa; Wxesck: HUL|
"PerynapHasa n xaotnyeckaa guHamuka", 2008. — 3neKTpoH. Bepcus ned. nyénukauum.

—  [Hoctyn BO3MOXEH  4epe3  OnekTpoHHyt  O6ubnuoteky  bawlyY. —
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<URL.:https://elib.bashedu.ru/dl/read/Yumagulov_Obeknoven.differ.uravneniya Uchebnik
2008.pdf

. TpeHornH, B.A. OOGbIKHOBEHHbIE AU depeHUManbHble YpaBHEHUA :  Yy4ebHuK /

B.A. TpeHoruH. - Mocksa : PuamatnuTt, 2009. - 312 c. - ISBN 978-5-9221-1063-1 ; To xe

[OnekTpoHHbIN pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82614

. Onbcronsby, J1.9. OduddepeHunanbHble ypaBHEHUS W BapuauMOHHOE wucyucreHve /

J1.3. Onbcronby. - 6.m. @ 6.1, 6.r.. - 425 c. ; To xe [ONeKTpOHHbIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=455165

. Eropos, A.W. Knaccudukaumsa pewieHnn obblIkHOBEHHbIX AN depeHLmanbHbiX ypaBHEHUN

nepsoro nopsaka / A.W. Eropos. - Mocksa : ®uamartnut, 2013. - 108 c. : un. - bubnwuorp.:

c. 105. - ISBN 978-5-9221-1489-9 ; To xe [OnekTpoHHbIK pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=275303

JlonoJIHUTeIbHAS JJUTepaTypa:
. PoibakoB, K.A. OObikHOBeHHbIC AuddepeHinaibabie ypaBHeHus: [IpakTuyeckuii

Kypc : yueoHoe nocodue / K.A. Pribakos, A.C. SAkumoBa, A.B. ITantenees. - Mockpa
: Jloroc, 2010. - 384 c. - (HoBas ynuBepcurerckas Oubmuoreka). - ISBN 978-5-
98704-465-0 ; To xe [ DIEeKTpOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=84753

. l'aitmomak O.I'., CynranaeB .T. Auddepenuuansusie ypaBHenus. : Kypc nekuuit
/PYO bamkupckoro yH-ta. — Yda, 2002.-121c. — a6.2. 803k3.

. OumunmoB  A.®d. CoopHuk 3amady no auddepeHnuanbHbIM - ypaBHEHUSIM. M.
Mxesck: U3n-Bo PX]I, 2000. — a62., 35 sk3.

. EropoB, A.1. Teopema Komu u ocobOpie pemenus auddepeHnaabHbIX ypaBHEHUNH /
A.N. Eropos. - Mocksa : ®usmatiur, 2008. - 254 c. - ISBN 978-5-9221-0942-0 ; To xe
[DnexTponublit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=68444

5.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHET) U MPOTPAMMHOIO0 O0ecneyeHnsi, HeOOXOAMMbIX /IJIs1 0CBOEHUS
AMCIUTLTHHBI

. «QnextponHas 6ubaroTexa baml'Y» http://www.bashlib.ru/echitzal/
. OBC «YHuBepcureTckas oubanorexa onnan» http://www.bashlib.ru/echitzal/
. OBC «JIAHb» http://www.bashlib.ru/echitzal/

6. MaTepuajnbHO-TeXHU4YECKasi 6232, He00X0AUMAas 1/l OCYLIEeCTBIECHUSA
00pa30BaTeIbLHOIO NMpolecca N0 JUCIHUIITHHE

Jlis mpoBeneHUs] JIGKIIMOHHBIX W TMPAKTUYECKUX 3aHATUNA WUCIOIB3YeTCsl ayAUTOPHBIN (OHT

(U3UKO-TEXHUYECKOTO MHCTUTYTA.
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HaumenoBanue

CIISIMATN3UPOBAHHBIX Bup 3ansTuit HaumeHnoBaHue 000py10BaHMs, IPOTPAMMHOTO
ayIUTOPHiA, KAOMHETOB, obecrieueHus
naboparopuit
1 2 3

Bonbmas ¢puzndeckas
aynutopus 02

Jlexun

Jlocka, KOMIIBIOTEP, MYJIbTUMEAUNHBINA ITPOEKTOP,
3KpaH

[IporpamMHoOe obecnieueHue:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. [lorosop Ne 104 ot
17.06.2013 1.

2. Microsoft Office Standard 2013 Russian.
JIunensus OLP NL Academic Edition, 6eccpounas.
Horosop Ne 114 ot 12.11.2014 1.

yuebHasn ayoumopus 01
npoeedeHus 3anaAmuil
CeMUHAPCKO20 muna:
aynutopun Ne 322 wnu Ne
324 umm Ne 318 (pusmar

[IpakTryeckue 3aHATUSA

Jlocka, Mei, COOpHUKH 3a71a4, KaIbKyIsSTOP

KOPITyC)

HuranpHbIN 3ai Nel | CamocTosiTenbHas Hayunblii 1 y4eOHBIH (OHJ, Hay4dHAs MEPUOUKA,

(TmaBHBIN KOpITYC, 1 ATAXK) pabota MK (monoOmok) - 3 mr, Wi-Fi moctym s
MOOWJIBHBIX YCTPOWCTB, HEOTPAHUYECHHBIN JOCTYI K
OBbC u B/]; KomM4ecTBO MOCaTOYHBIX MecT — /6.

YuraneHbii 3a1 Ne2 (kopryc | CamocTosTenbHas Hayunblif u y4eOHbI QoHA, Hay4dHAs MEPUOIMKA,

¢uzmara, 2 3TaxK) pabora Wi-Fi  moctynm s MOOWIBHBIX — YCTPOKCTB,
HeorpannueHHbI goctyn k ObC n BJl; konmudecTBo
mocago4HbIx Mmect — 50,

Yuransnblit 3a1 Ned (kopmyc | CamocTosiTenbHas Hayunblii u y4eOHbIi QoHI, Hay4HAs NEPUOJIHKA,

omnodaka, 4 rTax) pabota HeorpannueHHbI goctyn k ObC n BJl; xonmudecTBo

mocago4HbIx mect — 60.
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Ipunooicenue Ne 1

®I'BOY BO «YOUMCKHWI YHUBEPCUTET HAYKU Y TEXHOJIOT Ui1»
®U3UKO - TEXHUYECKWI UHCTUTYT

COJEPXKAHUE PABOYEHN ITPOT PAMMBI

aucuuiunesl Judpdpepenuyuansuvie ypagnenus na 2 ceMecTp

Ounas
dhopma 00ydeHust
Bup paGorsl Odnem
AUCIHUTITUHBI

O6mas Tpynoemkocts nucuuiuinasl (3ET / gacoB) 3/108
Y4yeOHBIX YacOB HAa  KOHTAaKTHYIO  palboTy ¢

MIPETO/IaBaTEIICM: 49,2
JIEKLIUHA 16
MPAKTUYECKUX/ CEMUHAPCKUX 32
712a00paTOPHBIX
Opyrux (TpynmnoBasi, HHIUBUIyaTbHAas KOHCYJIBTAIUS U

WHBIE BUBI YUeOHOW JEATeIbHOCTH, MPeIycMaTpUBAIOIINE

paboty oOyuaronuxcs ¢ npenojaBarenem)(DOKP) 1,2
Y4eOHBIX YacoB Ha CaMOCTOSTENbHYIO  paboTy

obyygaroruxcs (CP) 15
Y4eOHbIX 9acoB Ha MOJITOTOBKY K

sK3aMeHny/3aueTy/nuddepeHInpoBaHHOMY 3auery

(Kontporn) 43,8

®opMa KOHTPOJIA:
9K3aMeH 2 ceMecTp
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®opma n3ydenust | OcHOBHast u
MaTepUaJIOB: JICKUMH, | IOTIONHATCIbHAS |5 o0 o ®opma
MPAKTUYECKUE 3aHATHS, | IUTEPATYPA, Calf[/IOCTOHTeJ'IBHO TEKYLIETO
Ne T CEMUHAapCKue SaHATHS, | PEKOMCHAYeMAs | aGoTe | KOHTPOIL
o | oMa ¥ COACpkaHHe nabopaTopHbIe paboTHL, | CTYAEHTaAM CIVICHTOR IZCP Q) yCIIEBaeMOCT
camocrosTensHas paborta u|(HOMepa uz| YA 5
TPYAOEMKOCTH (B Uacax) CITHCKA)
JIK |ITP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayas 1. u¢pdepenunaibabie ypaBHeHHs 1-10 nopsiaka
JAuddepennuanbubie ypaBHeHus 1-ro nopsigka. 4 8 16 {145 aon.
[Nonstne nuddepeHnanbHOTO ypaBHEHUS: TI0JIC HAIIPABJICHUH, peleHue 3aaay Brimonnenne
pelLIeHNs; MHTEerpajbHbIC KPUBbIE, BEKTOPHOE I10JIe; (ha30BbIe 3.4 [5] Nel-6, Ne 15, Nel6 |ayauTOpHBIX U
kpusbie. Jlnddepennmnansapie ypapHenus 1-ro mopsiaka: 1) X .~() | OMaIIHAX
YpaBHEHMUS C pa3AesiolMMHUCA IEPEMEHHBIMU, (a’ 6)’ Ne 17_20’ Ne30, 3aJIaHU,

1 |2) omHOpOOHBIE YpaBHEHUS, 3)IHHEHHOE ypaBHEHHE, 4) No 33,Ne36, Ne 36, Ne|ompochl Ha
ypaBHeHue bepnyiu, Pukkaru, 5) ypaBHeHHE B IOIHBIX 37-45: 3aHSATHSAX,
mddepennmanax. ' Kontp Nel

Tect Nel
Monyas 2. {uddepenunaibubie ypaBHEeHHs BBICIIHUX MOPAIKOB
JuddepennuanbHbie ypaBHEHHSI BHICIIUX MOPSIKOB: 4 8 16 (145 pon. | PelueHue 3anay Brmonnenne
1) ypaBHeHUsI, JOMYCKAIOIIME TOHKECHUE TTOPAAKA; [S] Ned425,  Ned26,|ayAMTOPHBIX U

2 2) TMHEWHbIe ypaBHEHUS JTI000TO MOPSIKA; 3,4 Nod27, Ned28, Ned29,|AOMAIIHHX

3) KpaeBbI€e 3a/1a4H; Ned55. Ned56. Ned57 3aJlaHuil,
4 r 5 = ’ = s = )
) Gynicuin Tpinia NedS58, Ned63, Ned6d,|C POCHHE
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5) Teopema CyIIeCTBOBAHUS U CIUHCTBCHHOCTH PEILICHYSI 3a/1a4K No465, No 466, No 477, | 3aHATHSIX,
Kommn; Ne481, Ne482, Ne 483, | Kontpomnbhas
6) UHTEPBaI CYIIECTBOBAHUS PEIICHNUS \J"II/IHCI‘/'IHOFO YpaBHEHHUS; No241, No242, Ne243, pabota No2
p e e
9) nuHEHHBIE OTHOPOTHBIE YPABHEHHS C TIOCTOSTHHBIMH Ne251, Ne252, Ne253,
Koo PuLMeHTaMY; Ne254, Ne255, Ne267,
10) ob1ee pernreHne TMHEHHOTO HEOAHOPOIHOTO YPaBHEHHS, Ne268, Ne287,
11) meTon Bapraniuy MPOU3BOIBHBIX TIOCTOSHHBIX; PelLenve 330au
12) nuHeliHbIe ypaBHEHHUS ¢ IOCTOSHHBIME Ko puimentamu u 5
HEOJJHOPOIHOCTSIMH CHEIUAILHOTO BUJIA. NeS01, NS0

NeST11, Ne512, Ne513,

No514, No515, Ne516,

No549, No550, No551,

No552, Ne 575, Ne576,

No577, Ne578, Ne 582,

No 583, No 584.

Moayasb 3. Cuctembl AuddepeHunaNbHBIX YPABHEHUH. Y CTOHYUBOCTD.

Cucrembl 006IKHOBEHHBIX TU((epeHIIuaATbHBIX yPaBHEeHHUH : | 4 8 16 Pemenue 3anau: Brinonnenue
1) HOpMaITEHBIE CUCTEMBEI; 1,4,5, gon. ayJUTOPHBIX U
2) aBTOHOMHBIE CHCTEMBI; [5] Ne786, Ne787, JIOMAIIIHUX
3) MeTO UCKITIOUCHYIS; 3.4 No788, No789, No789, 3a/IaHUl,
4) nepBble HHTETPAIIHI; OIPOCHI Ha
5) pyHOaMeHTaIbHAs CHCTEMA PEIIECHHMIA; No790, No802, Ne803,|3ansrusx,
6) onpenenuTenb BpoHCKOTO; KontponbHas
7) dopmyna Octporpaackoro — JInyBusuis; Ne826, Ne828, Ne 829, pabota Ne3,

8) IMHENHbIE CHCTEMBI C TIOCTOSTHHBIMH KO3 PUITMCHTAMY;
9) o0r11iee pelieHre TMHEHHOW HEOIHOPOIHOM CUCTEMbI

Ne830, Ne846, Ne847,

26



YPaBHECHU;

10) MeTom BapuaItiy IPOU3BOILHBIX ITOCTOSHHBIX;

11) Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH PEILICHUS
3agaun Kommm as1st cucteMsl 110000 MopsKa;

NeB48, Ne849

YcTol4nBOCTS: 4 8 18,8 1,4,5, pon. Pemenne 3anay; Brmmonnenue

1) ypaBHEHHS B OTKJIOHCHUSIX; 5]Ne882, Ne883, No884, | @y IMTOPHBIX U

2) ompezaeneHre yCTOMIUBOCTH 10 JISTIYHOBY, aCHMIITOTHYECKOM 3,4 No885. No890. No&91 No& | AOMAIIHAX

éf;ToﬁqI{Bocm 1 SKCIIOHEHIUATbHOU YCTOWYUBOCTH; 9;‘, - N(_:89_9, N(_:9(;O, 3aJIaHNMH,
JIMHCUHBIC YPAaBHCHUA B OTKIIOHCHHAX OITPOCHI Ha

4) bynkiun JlsmyHOBa; NeS07,  Ne908,  Ned14, 3aHATHUSX,

5) AOCTaTOYHBIE YCIOBUS ACHMIITOTHYECKOU YCTONYMNBOCTH; Ne91S5, Ne916, Ne925,| nomammss

6) YCTOMYHMBOCTH MO IEPBOMY HPHUOIIHIKEHHIO; Ne 926, Ne932,Ne933, | kourponbHas

7) dha3oBbIC TPACKTOPUH JBYMEPHOM JTUHEHHOMN CUCTEMBI C Ne934, Ne935 pabota Ne3

MMOCTOSTHHBIMU K03 primeHTamu; Tect Ne3

8) oco0Oble TOUKH: ceano, y3enl, PoKyc, ISHTD.

Bcero uacos: 16 32 58,8

IIpumeuyanue 1. Yacsl Ha caMOCTOATENBHYIO Pa0OTY BKIIOUAIOT BpeMs Ha MOJTOTOBKY K 3K3aMeHY (KOHTPOJIb).
Ipumeuyanue 2. B Tabnuiy He BrimroueHo 1.2 yaca ®KP (rpynmoBast, ”HAWBHyaIbHAS KOHCYJIBTAIMS U HHBIE BUJIBI y4eOHON AEITETHFHOCTH BO
BpeMs CeMecTpa, O/pa3yMeBaOIe KOHTAKTHYIO pa0OTy 00y4JaIOIIMXCs C IPENo1aBaTeNeM).
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