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PabGouas mnporpamma cocraBieHa B coorBerctBUM ¢ PI'OC BO mno
Hanpasiienuto moarotoBku 01.03.02 «[lpuxnagnas matematuka U UHGOPMATUKAY,
YTBEPKIAEHHOTO MpHKa3oM MwuHucTepcTBa oOpa3oBaHHUs U Hayku Poccuiickoi
®enepannu Ne 9 ot 10 ssaBaps 2018 roma u OIIOIL

[IporpamMmmy coctaBui(u):

Hpesiuenko C.B., kana.dus.mar. %
HayK, JOLEHT, JOLUEHT >
kadenpsl MHPOPMATUKUA U MATEMATUKHU

P3yn W.I'., kann.dus.mat.HayK, AOLEHT,
JoUeHT Kadeapsl UHPOPMATUKH U MaTEMaTHKU

Macinoga E.JO. npenogasarens
kadeapsl THPOPMATHKU U MATEMATUKH

PaGouass mnporpamma JHUCIUIUIMHBI YTBEp)KJAEHAa Ha 3acelaHuu  Kadeapsl
uH(popMaTUKU U MaTeMaTtuku mpoTokoi Ne 11 ot 30.05.2023.
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Pabouast mporpamma omo0OpeHa Ha 3acegaHu Y ueOHO-METOJUYECKON KOMHCCHH
¢dunmana mporokoa Ne 1 ot 30.05.2023

[Ipencenarens YMK C.E. Parenko
Perien3enTsr:

1. O.B.KoBaniéa — aupexrop OO0 «Dopkogar»
2. M.K.KyHuna - gupexrtop no paszsuruio 000 «AUTU BU3HEC FOI'»



1 esu v 321241 U3yYeHUAA TUCHUNIMHBI (MOYJIs1)
1.1 Ilesb ocBOEGHUA TUCHMIIIINHBI

d O3HAKOMHUTH  CTYJE€HTOB C  HAyaJbHBIMH  HaBBIKAMH  MaTEMaTH4YECKOTO
MonenupoBaHus; U mokazate BO3HHKAIOUIME MPUHIUINUAIBHBIE TPYJHOCTH TMPH MEPEeXoie OT
peabHOr0 00BEKTA K €r0 MAaTEMAaTHUCCKOW HJIeaTN3allHH;

a MOKa3aTh Pa3HUILY MEXKIY «XOPOUIMMU» U «IIJIOXUMU» MOEISIMU.

1.2 3agauu IMCHUIIHHBI

a (¢opMupoBaHue y CTyJeHTa NpeAcTaBlieHUs 0 AU QepeHInanbHbIX YpaBHEHUX,
KaK MaTeMaTH4YeCKUX MOJIENISAX ABJICHUH U ITPOLIECCOB PA3JIMYHON IPUPOIBI;

a BBIpa0OTKa HAaBBIKOB W CTIOJIb30BaHMS KJIACCUYECKUX METO/IOB
«dubdepeHunanbHbIX ypaBHEHUI;

a OCBOCHHE CTyZI€HTaMH CUHTE3a KJIACCHY €CKUX METO/I0B TEOpUHU
I depeHuanbHbIX YpPaBHEHUH C COBPEMEHHBIMH MJIE€IMU KadeCTBEHHBIX, YHUCIEHHBIX U
ACUMIITOTHYECKUX METO0B.

1.3 MecTo auCUMIUIMHBI (MOAYJsI) B CTPYKType o0pa3oBaTejbHOM
NPOrpaMMmbl

Hucuunmuna «/{uddepennnansupie ypaBHEHH» OTHOCUTCS K 00s3aTenbHOM yactu biioka
1 "Qucrumumabl (Monyn)" yaeOHOTro MmiaHa.

JlaHHas NHCHUIIMHA TECHO CBf3aHa C JAWCHUAIUIMHAMU 0a30oBoii dact bioka 1:
MaTeMaTHYECKUH aHamM3, anredpa W aHAIMTHYECKas TEeOMETpHs, AWCKPeTHas MaTeMaThKa,
METO/Ibl ONITUMH3AIUH, YHCIICHHbIE METO/Ibl, KOMITJIEKCHBIN aHalu3, MaTeMaTuueckuii anamus I,
ypaBHEHUS MAaTEeMaTHYECKON (PU3HKH.

14 [lepeuyeHb nIaAHHPYEMBIX pPe3yJabTATOB O0y4YeHHMs] MO JUCHUIIHHE
(MO/1yJ110), COOTHECEHHBIX € IVIAHUPYEeMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeJIbLHOM
NPOrpamMMbl

N3yuenue naHHOM yueOHON U CLUIUIMHBI HANIPaBJIEHO HAa (OpMUPOBaHHE Y 00YUarOIIUXCsl
CIIEAYIOIUX KOMIIETEHIIUH:

KOIL 1 HAUMCHOBAHHUEC I/IH,HI/IKZITOI)H”< PeSyJ'ILTaTLI O6y‘l€HI/IH 10 JUCHHMITIJIINHE

OIIK-1 Cnoco0eH nmpuMeHATH (pyHAAMEHTAIbLHbIE 3HAHNSA, MIOJy4eHHbIE B 00J1aCTH MaTeMATHYeCKUX U (WIH)
€CTEeCTBEHHBIX HAYK, H HCMOJIb30BATh UX B MPO()ecCHOHAILHOM JeATeTbHOCTH

HOIIK-1.1. (06.016 A/30.6 31.3) Ciocoben 3Haer:

IIPUMCHATH (byHHaMeHTaHBHBIe 3HaHuA, — OCHOBHBIE€ TOHATUA MATEMAaTUYECKOTrO aHalu3a u
MOJTy9YeHHBIE B 00JIACTH MaTeMaTHIECKUX U (WIJIH)
€CTECTBEHHBIX HayK, M UCIIOJIb30BAaTh UX MPU
aHalm3e MpenIMeTHOH obIacTi

HOTIK-1.2. (40.001 A/02.5 31.2) OTeuecTBEHHBIN
W MOKIYHAPOIOHBIH  ONBITB B oONacTh N
MAaTeMaTH4eCKHX H (WIH) eCTECTBEHHBIX Hayk, i | coPd AnddeperIMaTbHBIX YPaBHEHHI;

- OCHOBHBIC THUIIBI HHTETPUPYEMBIX YpaBHEHUH 1-TO
MOPSAIKA ¥ METOBI X PEIICHHUS.

Teopuu qTuQPepeHINATBHBIX YPaBHEHHI;

- OCHOBHBIE CBOMCTBAa U TEOPEMBl MaTeMaTH4eCKOTrO
aHanmm3a u Teopun aAudepeHnansHEIX YpaBHEHHN;

- OCHOBHBIC METOJBl MAaTEMaTHYECKOTO aHallM3a |




UCIIONIb30BAaTh
JIeATEIbHOCTH
HOIIK-1.4. (06.016 A/30.6 ¥Y.1) Hcnonb3oBarh
CYILIECTBYIOIIME THIIOBBIC PEUICHUS W LIA0JIOHBI
MPY aHAITU3€ BXOAHBIX JAHHBIX

HOIIK-1.7. (40.001 A/02.5 Tn.2) IlpoBemenue
HAOMIONEHUI ¥ W3MEpPEHHUH, COCTAaBICHHE UX
OMuUCaHuii U GOpMYIUPOBKA BEIBOJOB

HOIIK-1.8. (40.001 A/025 J[p.2 Tn.)
JleaTenbHOCTD, HAMPaBJIEHHAs Ha PelleHUe 3a1au
AHATUTHYECKOTO XapaKTepa, MNPEANOoIaraloiinx
BBIOOP M MHOroo0Opasue akTyaJbHBIX CIIOCOOOB
pelieHus 3a1a4, ¢ UCIOJIb30BaHUEM

uX B IpodeccHOHATbHON

VYmMmeer:
- pemiarhb
ypaBHEeHHU# 1-To mopsiaka;

OCHOBHbIE THUMBI  JuddepeHInaTbHBIX
- pelrath ypaBHEHHUS BBICIICTO TOPSAKA METOJIOM
MOHM)KEHUS TIOPSIKA;

- HaXOJUTh O0Ilee M YACTHOE PEUICHHE JHHEHHOTO
YPaBHECHHUS C MOCTOSHHBIMH KO3()(UIIMEHTaMU U C TPaBOH
YaCThIO CHEIUATHLHOTO BUJIA;

- UCIIOJIb3Ys OTPE/ICICHUS, POBOIUThH UCCIICAOBAHUS,
CBSI3aHHBIC C OCHOBHBIMU MOHSITHSIMU;

- MIPUMEHSATh METOABI TEeOopuu IudQepeHINATEHBIX
YpaBHEHHUH K J0KA3aTeILCTBY TEOPEM H PEIICHHUIO 33/1ad.

Koxa n HanMeHOBaHHe HHAUKAaTOpa*®

Pe3ynbrarel 00yueHHs MO AUCHUTUINHE

(byHIAMEHTANBHBIX  3HAHWHA, IIONy4YCHHBIX B
o0yacTi MaTeMaTHYeCKUX U (WIIM) €CTECTBCHHBIX

HayK

Bnaneer:

- COBPEMEHHBIMU 3HAHUSMH O AU PepeHIHATbHBIX
YPAaBHEHHSX U MPUIIOKEHHAX ITON TCOPHH;

- OCHOBHBIMHU TIOHATUSIMH KypPCOB MAaTeMaTHYCCKHUil
aHAJIU3 U areOpa ¥ TEOPHs YHCeN, OTHOCAIIUXCS K
mddepeHInaANBEHBIM YpaBHEHHAM

- METOJaMH BBIOOpAa M aHAM3a MAaTeMaTHYECKUX
Mojienel (PU3MUYECKUX SBICHH;

- HaBBIKAMH JJOKAa3aTeJbCTBA TEOPEM O CTPYKType
001IIero pelieH s THHEHHBIX YPaBHEHHIH BTOPOTO TIOPSIKA.

ITK-1 CniocodeH pemiats akTyalbHble U 3HAYMMBIC 322491 NPUKJIATHOH MATEMATHKH M MH(POPMATHKH

HIIK-1.2. (06.016 A/30.6 3u.3) IlpenmerHas
obnactb MIPUKIIATHON MaTeMaTHKH "
WH(POPMATHKHI

WIIK-1.3. (40.001 A/02.5 3n.1) Lenu u 3amaum
NPOBOJMMBIX ~ HCCIACAOBaHHHA ©  pa3paboToK,
3HAYMMBIC 3a3Ja4d TPUKIATHOA MaTeMaTHKH |
MHPOPMATHKH

HNIIK-1.4. (40.001 A/02.5 31.2) OTeuecTBEHHBIN U
MEXIYHApOJHBIA OIBIT PEIICHUS aKTyalbHBIX H
3HAYMMBIX 3aJa4 MPUKIATHOW MAaTeMaTUKH |
MHPOPMATHKH

WIIK-1.5. (40.001 A/02.5 3u.4) Meroasl
NPOBENICHUSI DKCIICPUMEHTOB ¥ HaOJIHOJCHHH,
0000meHnss ¥ 00paboTKM HWHPOPMAIMK TPH
pelleHHH 3amad B OONACTH  NPHKIAJHOW
MaTeMaTUKH U HHPOPMaTHKU

UIIK-1.6. (06.016 A/30.6 VY.l) AnanmsupoBatb
BXOJHBIC JJAaHHBIC TPHU PEIICHUH 33724 B 00IacTH
NPUKJIATHOA MaTeMaTHKH 1 MHYOPMATHKH
WIIK-1.7. (40.001 A/02.5 Tn.2) IlpoBeneHue
HaOMIONEHUIT W W3MEPEeHUH, COCTaBICHHE UX
OIMUCaHU 1 GOPMYIHPOBKA BHIBOJIOB ITPU AHATU3E
peLIeHni 3a1a4 IPUKIAJHON

MaTeMaTHKH U HHPOPMATHKH

WIK-1.8. (40001  A/02.5

Ap.2 Tn.)

3HaeT
— OCHOBHBIE (DaKTHI O TP PEePEHINATEHBIX YPABHEHUSX;

— COBpPEMEHHBIM MareMaTu4ecKuil anmnapar
mddepeHInaTbHBIX YpaBHEHHIH;
— TEOpEMBI CYILIECTBOBAHUS W €IMHCTBEHHOCTH

JUISL CHCTEMBI JINHEHHBIX YpaBHEHUIA;
OCHOBHBIE 3Tambl  COCTABJIECHUS

i depeHInanTbHBIX YpaBHEHUH MO YCIIOBUIO
FeOMETPUUECKON U €CTECTBEHHO HAYYHOM 3a1auu

Vmeer

- MIPUMEHSATh METO/IbI COBPEMEHHOTO

MaTeMAaTHYECKOTO ammapaTa JUIsi pelIeHus 3a1a4 B 00JacTH

TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

— YMETh JIOTHYECKHU CTpOTo JIOKa3bIBaTh

MaTreMaTH4eCcKue YIBEpKICHUS, KJIacCHU(PUITUPOBATD

YpaBHECHUS W BBEIOMPATH COOTBETCTBYIONIUC aITOPUTMBI HX

perieHus;

- TOYHO W JIAKOHHUYHO PAcCKa3bIBaTh WJIM OMHUCHIBATH

perieHue 3ama,
CBOMCTBa

00BEKTOB;

JI0Ka3aTeJIbCTBO TEOPEM,

paccMaTpruBa€MbIX MaTEMaTHYCCKHUX

- UCIIONB3Yysl  TOJyYE€HHbIE  3HAHMS, IPOBOJHUTH
UCCIIeIOBaHUsI, CBI3aHHBIE C OCHOBHBIMH ITOHATHAMHE Kypca
(oObIkHOBeHHBIE U] QepeHIInATEHBIC YpaBHEHUS,

YpaBHCHUA B HaCTHBIX HpOI/I3BOZ[HI)IX).




,Z[GSITCJ'H)HOCTI), HalpaBJICHHAad Ha PCHICHHUC 3a1a4 BnazleeT
AKTYyaJIbHBIE MW 3HAYUMBIC 3aJa4du HpHKHa,Z[HOﬁ

- METOJaMH TeOpHH TU(QPepeHINATBHBIX ypaBHEHUI
MaTeMaTuKd W WH(POPMATHKH aAHATUTHYECKOTO

IUIsS WCCIIENOBAaHMS M aHaIM3a MaTeMaTHYECKMX MOJeJIeH

XapakTepa,  NpeNnoJiaraloliuX  BBIOOp W (PH3HUECKNX ABIEHMUl;

MHOTroo0pa3ue aKTyalbHBIX CIOCOOOB pEIICHHS | GasoBBIMH  MIESMH M METOJAMH  TEODHH

salad mupepeHIaTbHBIX ~ ypaBHEHHHA,  OTHOCSIIHMCA K
mupdepeHInaTbHBIM ~ YPaBHEHHSAM II€PBOTO W BTOPOTO
TIOPSIJIKOB;

- CHCTEMOH OCHOBHBIX MaTEMaTHYECKHX CTPYKTYp
(mpocTpaHCTBO HEMpPEepbIBHBIX GyHKIHN) u
aKCHOMaTUYECKHM METOJIOM;

- OCHOBHBIMHU TOHSTHSMHU  BBICIICH MaTeMaTHKH,
CBSI3aHHBIMU C A epeHIINaIbHBIMU YPAaBHEHUSIMH U HX
TIPUIOKEHHASIMH.

Pe3ynbratel 00yueHUs MO JUCHUIUIMHE JOCTUTAlOTCS B paMKax OCYIIECTBIEHHUS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSTENILHON pab0Thl 00y4yaroMUXCs B COOTBETCTBUHU C yTBEP)KIEHHBIM
y4€OHBIM IJIAHOM.

WNHaukaTtopsl  JTOCTUXKEHHMS KOMIIETEHIMH  CUMTAIOTCS  COOPMUPOBAHHBIMU  IIpH
JOCTM)KEHUH COOTBETCTBYIOLIMX UM PE3yJIbTaTOB O0yUYEHHUS.

2. CTpyKTYypa U coJep:KaHue AUCHHUIINHBI
2.1 PacnpenejieHHe TPYI0€MKOCTH JUCHUILIMHBI IO BHAAaM padoT
OO0mast TpyAOEMKOCTh TUCHUIUIMHBI CcOCTaBisieT 9 3adeTtHpix enuuun (324 waca), ux
pacrpenesieHre 1o BUaaM padoT MpeACcTaBIeHO B Ta0IHIe

Bunger pabor Bcero ®dopma 00yueHHs
4acoB ouHas
3 4
ceMecTp ceMecTp
(uacer) (gacer)

KontakTHas pa6oTa, B TOM 4ucie:

AyauMTOpHBIe 3aHATHA (BCEro):

3aHATUA JIEKIIMOHHOIO THIIA 66 34 32

71a00paTOPHBIE 3aHATHS 66 34 32

MPAKTUYCCKUC 3aHATUA

CCMHHAPCKHUC 3aHATUA

WNHas koHTaKkTHAs padora:

Kontpounb camocrositenbroii padotsl (KCP) 10 6 4

IMpomesxyrounas arrecranus (UKP) 1 0,5 0,5
CamocrosiTeJIbHasi paboTa, B TOM YHCJIE:

CamocTosTeNpHOe U3yYeHHUE pazzenos,

CaMOTOATOTOBKA  (MpopaboTKa U MOBTOPCHHUE

JIEKIMOHHOTO MaTephala H Marepruaia y4eOHUKOB 60 20 40

1 y4eOHBIX T0cOOuHi, MOATOTOBKA K Ja00paTOPHBIM
Y TIPaKTUYECKUM 3aHITUSIM, KOJUIOKBHYMaMm U T.J.)

[MoaroToBKa K TEKYyIIEMY KOHTPOIIO 40,6 13,8 26,8
Kontpoas:
IMoaroToBKa K SK3aMeHy 80,4 35,7 447
Ooman qac. 324 144 180
TPYAOEMKOCTH B TOM YHCJI€ KOHTAKTHASN 143 745 68.5
padora
3a4. e] 9 4 5




2.2 Copaep:xkaHue TUCIHHITHHBI

Pacnpenenenue BuioB yueOHOM paOOTHI M UX TPYAOEMKOCTH IO pa3jesiaM JAUCIUTUINHEIL.
Pa3nesnsl (TeMbl) TUCHMIUIMHBI, H3yd4aeMble B 3 ceMecTpe (ouHas ¢hopma)

KomnuectBo yacos

Bueayaut
AynutopHas
Ne HanmvenoBanue pasnemnos (Tem) opHas
Bcero pabota
pabota
J I13 JIP CPC
1 2 3 4 5 6 7
1 OcCHOBHbIE MOHSTHS u onpe/ieNeHus Teopuu| o 4 8 4
' mddepeHnanbHBIX ypaBHEHUH [IEPBOTO MOPSIKA.
2. I'eomerpuueckre 1 pu3MUECKHE 3aJa9H. 6 4 2
TeopeMsI CyIIeCcTBOBaHHSI U €MHCTBEHHOCTH PEIICHNUS 3a/1adl
3. Komm mist ogHOTO ypaBHeHUS U cucTeM AuddepeHIInarbHbIX 5 3 2
YpaBHEHUH.
CBolicTBa pelIeHni INHEHHBIX OJHOPOIHBIX CHCTEM. 5 3
5. YpaBHEHMS, HE pa3peLIEHHbIE OTHOCUTEIBHO IPOM3BOAHOM. 2
6 DyHnaMeHTanbHas MaTpHLa U €€ CBONCTBa. JInHelHbIe 5 3 2
' HEO/IHOPOIHBIE CUCTEMBI.
7. Pa3Hble ypaBHeHUS nepBOro Nopsaka. 12 8 4
Jluneitnbie nuddepeHraibHble YpaBHEHHsI N-0r0 TOPSIKa.
8. Mertoa Bapuaiii MpOU3BOJIBHBIX TOCTOSIHHBIX IS 7 3 2 2
HEOJHOPOHOTO YPaBHEHHsI N-0TO TOPSIKA.
Jluneiinpie ogHOpOIHBIE MU(dEpeHHANBHbIE YPaBHEHHUS N-0T0
9. MOPSIZIKa ¢ IOCTOSTHHBIME K03 dunnentamu. [Toctpoerue 11 4 4 3
0O0IIIero peIIcHHUS.
10 HeonHopomHble ypaBHEHHs € IIOCTOSIHHBIMHU KoadduimenTamu. 10 4 4 5
" |Tlouck 4acTHOTO pelIeHUs.
CsoiicTBa Hyneii pernenust quddepeHnInanbHbIX ypaBHEHUH.
11. |Teopema llrypma. Pemenue inHelHbIX AndepeHInaTbHbIX 6 4 2
YpaBHEHHH ¢ TIOMOIIBIO PSIJIOB.
12. |3aBucuMOCTH penIeHus OT HadaIbHBIX 3HAYEHUH 1 TapaMeTpOB. 8 4 4
15.  |O630p mpoiiieHHOTO MaTepraia 1 MpHUeM 3adeTa. 3,8 2 1,8
UTOIO no pazoenam oucyuniunvl 101,8 | 34 34 33,8
Kontposb camocrositenbHoit padotsl (KCP) 6
[Mpomexxyrounas arrecranus (MKP) 0,5
[loaroroBka Kk TEKyIeMy KOHTPOJIIO 35,7
OO01ast TPYAOEMKOCTH TI0 JTUCITUILTHHE 144 34 34 33,8
Paznenbl (TeMbl) AUCHUILIMHBL, U3ydaeMble B 4 cemecTpe (ouHas ¢opma)
Komnnuectso uacos
Bueayaut
Ne HaumMeHnoBaHue pa3/ienoB (TeM) AynuropHast opHas
Bcero pabora
pabota
J 13 JIP CPC
1 2 3 4 5 6 7
OmHOPOIHBIE CHCTEMBI JIMHEHHBIX TU(PepeHINATEHBIX
1. YpaBHEHHUH C MMOCTOSTHHBIME Kod(¢urmentamu. [loctpoenne 17 4 5 8
0OIIIEero PeIICHHUS.
5 JluHeitHbIE HEOTHOPOAHBIE CUCTEMBI C IIOCTOSIHHBIMH 1 3 3 8
' ko3¢ punrenTamu. [Torck YacTHOTO pelIeHHs.




VYcroitunBocTts o JIsamyHoBy. I'eoMeTpudeckas HHTEpIpeTaLysl.

3 Y CTOWYMBOCTE HYJIEBOTO PEIEHHS OTHOPOIHON CHCTEMBI 14 4 5 8

' UG depeHInaTbHBIX YPABHEHUH ¢ IOCTOSHHBIMA

ko3 durpeHTamu.

4 Jlemma JIsimynoBa. Teopema UeraeBa. Y cTOIUUBOCTH IO IEPBOMY)| 19 5 6 8

' TPUOIIKEHUIO.

[loBeneHne TpaeKTOpUIl IMHEHHON OAHOPOAHON CUCTEMBI

5. mddepeHnranbHpIX ypaBHEHU BTOPOTO MOPSIIIKA C 15 3 4 8
MOCTOSTHHBIMH KO3 (PHUIINEHTAMH.
HeBripoxaeHHBIE T0JI0KEHNS pAaBHOBECHS aBTOHOMHOM

6. CHUCTEMBI BTOPOTO MOPsIAKA. Y CTOHYMBOCTD IEPHOANIECKHX 13 3 2 8
pereHui.
Kpaesbie 3ana4u. 19 6
YpaBHEHUsI ¢ YaCTHBIMH IPOU3BOIHBIMH MIEPBOTO MOPSIIKA. 15
O030p NpoHAEHHOTO MaTepuala 1 MpreM 3adera. 4,8 2,8
HUTOI'O no pazdenam oucyuniunsl 130,8 | 32 32 66,8
Konrpouns camocrositensroi padots! (KCP) 4
IMpomexyrounas arrecranus (MKP) 0,5
[loaroroBka K TeKyIieMy KOHTPOIIIO 44,7
OO01mas TPYA0EMKOCTh TI0 JTUCITUILTHHE 180 32 32 66,8

[Mpumeuanne: JI — nexkuun, [13 — mpaktudeckue 3ausatusi / cemunapsol, JIP — maGopaTopHbie

3anstusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3

Conep:xanue pa3aenoB (TeM) THCHMILTHHBI

2.3.1 3ansaTHs JeKIIHOHHOI0 THIIA

HaumenoBanue paznena

dopma TeKyuiero

Ne (Tembi) Coneprxanuie pasnena (TeMbI) KOHTPOIIS

1. |OcHOBHBIE IOHATHS U [onsitne nudhepeHnanTbLHOrO YpaBHEHHS U €r0 PELICHUS. T
OTIPEZICTIEHHSI TEOPUH VYpaBHEHUSI ¢ pa3iensOMUMHUCS epeMeHHbIMU. OTHOPOIHBIE
i depeHnnanTsHBIX ypaBHEHHs. Y PaBHEHUS B MOJTHBIX A PepeHranax,
ypaBHEHHUH MEPBOTO UHTErPUPYIOLIHIA MHOXKUTENb. JINHEHHbIe ypaBHEHHsI IEPBOTO
NOpsAIKA. nopsaka. Jlemma I'ponyosnna-benmana.

2. |Teopemsl Teopemsr [Tnkapa s ogHOTO UG QEPEHITMATEHOTO T
CYILIECTBOBAHUS U ypaBHeHHs U cucreM. Teopema [Inano. Teopema o rimagkocTn
€IMHCTBEHHOCTH perenus nuddepennuansHoro ypapHenus. Teopema
petrenus 3aga4u Ko |CymecTBoBaHUs U €JUHCTBEHHOCTH JUIS IMHEHHBIX CUCTEM.

JUISL OZTHOTO YpaBHEHUS U
cHCTEM

i depeHnnanbHbIX
YpaBHEHUH.

3. |CoiicTBa pemeHuit [Tt TeOpeM 0 CBOMCTBAX peLICHUN TMHEHHBIX OJHOPOIHBIX T
JIMHENHBIX OMHOPOAHBIX |cucTeM. Teopema JInyBWILIS A7l TMHEWHBIX CUCTEM.

CHCTEM.
4. |@yHpaMmeHTambHAS [NonsaTie GyHIaMeHTAIEHOM MaTPHUITHI U €€ CBOMCTB. MeTon T

MaTpHIla U ¢ CBOMCTBA.
JInueiinnie
HEOJIHOPOIHBIC CUCTEMBI.

Bapuanyu NIPONU3BOJIBHBIX ITOCTOSHHBIX IJIsA JIMHEHHBIX
HEOJHOPOAHBIX CUCTEM. YTBep)K,Z[EHI/IG 0 JTUHEHHBIX
HEOJHOPOAHBIX CUCTEMAX U CIICACTBUEC U3 HETO.




Jlnnelinbie

g depeHIraTbHBIC
YpaBHEHHUS N-0TO
nopsaka. Meron
BapHAIlUU MPOU3BOIBHBIX
MTOCTOSIHHBIX JIJIS

DKBHUBAJICHTHOCTh YPABHEHHS N-0T0 MOPSAKA U CUCTEMBI.
Teopema CyllleCTBOBaHUS U €IMHCTBEHHOCTH PEILICHUs 3a/1aun
Ko mist ypaBHenus n-oro nopsnka. I1ste Teopem o
CBOMCTBax pelIeHui JIMHEHHBIX OJTHOPOIHBIX
muddepeHMaNbHBIX ypaBHEHNH n-oro nopsaka. Teopema
JInyBuiis. IlonmkeHue nopsaKa JMHEHHOTO OJHOPOIHOTO

HEOAHOPOAHOTO YpaBHCHUS.
YpaBHEHHUS N-0T0
nopsaKa.

6. |Jluneitnsle omHOpoRHEIE |Cityd4aii IPOCTHIX U KPATHBIX XaPAKTEPUCTUUECKHUX YUCEN ISt
middepennnansHbIE JIMHEHHOTO 0JTHOpOoIHOTO M depeHnnanTsHOro ypaBHeHUs
YpaBHEHHUS N-0TO noro nopsiyika. [loctpoerne oO1Iero BeecTBeHHOro pelieHusl.
NOPsIZIKA ¢ TIOCTOSIHHBIMY |JlemMMa 0 JIMHEWHOW HEe3aBUCUMOCTH (DYHKIIMH.
koaddurenTamu.

[Moctpoenne obmiero
peleHus.

7. |HeognoponHbie Iomck 4acTHOTO pelIeHUs] HEOAHOPOJHOTO YPaBHEHUS C
YpaBHEHHS C MTOCTOSTHHBIMH KO3(GHUIINCHTaMH B HEPE30HAHCHOM,
TTOCTOSTHHBIMH PE30HAHCHOM M BEIECTBEHHOM CIIydasX.

Kod(pUIIMeHTaMH.
Iounck wacTHOTO
pelieHus.

8. |CoiicTBa Hynen JIBe 1eMMBI O CBOMCTBax Hynel penteHus TuddepeHInaTbHbIX
peeHus ypaBHeHuil. CrnencrBue u3 HuX. Teopema cpaBaenus lIrypma.
I depeHInaIbHBIX 3ameuaHue U 4eThIpe cneAcTBus u3 Hee. [lonsaTre penmenns
ypaBHeHuil. Teopema muddepeHInaIBEHBIX YPaBHEHUH € IIOMOIIBIO CTETIEHHBIX
rypma. Pemienue pAIOB.

JIMHENHBIX
mddepeHIHaTbHBIX
YpaBHEHUH C MOMOIIIbIO
PSIOB.

9. |3aBucumocts perienust  |Jlemma Anamapa. Teopema o HENpPepHIBHOM 3aBUCHMOCTH U
OT HaYaIbHBIX 3HaYEHUH |an¢depeHpyeMocTH peniennii oT napamerpos. Ciiencrsue
U TTapaMeTpOB. u3 Hee. [lomyuenue 3aqa4 [UIst MPOU3BOAHBIX IO TapaMeTpy U

HaYyaJbHBIM YCIOBHSIM.

10. |OmHoponHble cucTeMbl  |Bum obmiero pemieHnst OAHOPOAHON CHCTEMBI JIMHEHHBIX
JIMHENHBIX muddepeHIManbHBIX YpaBHEHUH B Cllydae MaTpPHUIIbI POCTOM
I depeHInaIbHBIX CTPYKTYpPbI U MaTpUIlbl 0011eT0 BUJa. Brinenenue
ypaBHEHHH ¢ BEIIIECTBEHHBIX penieHnii. MeTos HeonpeneneHHbIX
TTOCTOSTHHBIMH K03 PHUIIEHTOB MOKCKa OOIIEro pelieH s JMHEHHOMI
koaddurenTamu. OJTHOPO/IHON CHUCTEMBI.

[octpoenue odiero
pelIeHus.

11. |JIuneiinnie Iouck yacTHOTO perieHus JMHEHHON HEOAHOPOTHON CHCTEMBI
HEOIHOPOHBIE CHCTeMbI |TuddepeHIHATBHBIX YPABHEHHUH C IIOCTOSHHBIMH
C ITOCTOSTHHBIMH K03((PHULIHEHTaMH METOJIOM HEOTIPEAEICHHBIX
K03 GUITICHTaAMH. K03 GUITMEHTOB B HEPE30OHAHCHOM, PE30HAHCHOM H
[Nouck yacTaoro BEIIIECTBEHHOM CIy4Jasx.
peuIeHus.

12. |YCcTOHYHMBOCTH IO Ornpenenenue ycroitunBocty 1o JlsimyHoBy. CBeneHue
HHHYHOBY- HCCIICIOBAaHUS yCTof/'IqI/IBOCTI/I HYJICBOI'O pelICHUS K
I'eomerpudyeckas HCCIIEIOBAHUIO YCTOMYMBOCTH HYJIEBOTO PEIICHHUSI.
HHTEPUPCTALMA. IpeoOpasoBanue JUHENHOM cucTeMbl AU depeHnnanbHbIX

Y cTOMUNBOCTD HYJIEBOTO
peLIEeHs] OTHOPOAHOM
CUCTCMBI

YpaBHEHHH C IIOCTOSTHHBIME KOd(GuieHTaMu. J[Be 1eMMBI 1
TPU TEOPEMBI 00 YCTOWYHNBOCTH HYJIEBOTO PEIICHHUS
OJTHOPOJIHON CUCTEMBbI TU(PepeHIHaNIbHBIX YPaBHEHUH ¢




mddepeHnInanTbHBIX
YpaBHEHUH C

MTOCTOSTHHBIMH KO3 (HUIINEHTaMH.

TTOCTOSTHHBIMH
KO3 UITEeHTaMH.
13. |Jlemma JIsmyHOBa. Teopema UeraeBa o HeycToiuuBocTH. Kputepuii T
Teopema Yeraena. Paycal'ypeuna. Teopema JIsimyHoBa 06 yCTOHYUBOCTHU 11O
YcToiunBOCTb 1O TIEPBOMY IPUOIIKEHHTO.
MIEPBOMY NMPHOJIMKEHHUIO.
14. |TloBenenwue TpackTopuii |Bum ocoboit Touku: y3ei, cemio, hokyc, neHTp. Ciryuan T
JIMHENHOW OTHOPOJHONW |IUKPUTHYECKOIO U BBIPOXKIEHHOTO y3J1a.
CHCTEMBI
(G hepeHInaTbHBIX
yYpaBHEHUI BTOPOTO
TIOPSIIKA C IOCTOSTHHBIMHU
Koa(duIeHTaMu.
15. |HeBbIpoxaeHHBIE Teopema o noBezieHnU TpacKTOpuu BONIM3U (okyca. [lonsrue T
TTOJIOXKEHHSI PAaBHOBECHS [IIPE/IeNIbHOTO IuKJIa. [loBenenne Tpaekropuii BOIM3H
ABTOHOMHOM CHCTEMBI  |TPENEeNIbHOTO IHKIIA.
BTOPOT'O MOPSIZIKA.
YcTon4MBOCTD
MEPUONIECKUX
peleHuit.
16. |KpaeBbie 3agaun. AnprepHaTuBa OpeAroapMa U CIEACTBHE U3 HeE. T
Onpenenenne Gpynkuuu ['puna. Teopema o cyiecTBOBaHHN
¢ynxyn ['puna. CoictBa Gpynkuuu ['puna. 3agaya Llrypma-
JInysuins. Teopema o CBOICTBax COOCTBEHHBIX 3HAYCHUH U
COOCTBEHHBIX (DYHKITHIA.
17. |YpaBHeHUs ¢ 9acTHEIMH | TeopeMbl 0 pelIeHus X TMHEHHOTO OJHOPOIHOTO YPaBHEHHSI. T
MPOM3BOIHBIMY NiepBoro |3anada Komm v moctpoeHue o01ero pemeHns
HOPSIIIKA. KBa3WIMHEHHOTO YPaBHEHHS C YaCTHBIMU TIPOU3BOTHBIMH
MIEPBOTO MOPSAKA.
2.3.2 3aHATHS CEMHUHAPCKOT0 THIA
He npenycMoTrpeHnsl.
2.3.3 JlabopaTopHbIe 3aHATHS
Ne HanmenoBanue 1abopaTopHBIX padoT dopma TeKyIero KOHTPOJIs
1 3 4
1. |YpaBHeHHs C pazeleHHBIMH U Pa3ACIIONIIMUCS TIEPEMEHHBIMH 1 [poBepka BBHITIOIHEHHS
MIPUBOJISIIIIAECS K HUM. 112a00paTOpHOI pabOThI
2. |T'eomerpnueckue U Gpu3NUeCcKUe 33/1a9u. [poBepka BBITIOIHEHHS
1a00paTOpPHOI pabOTHI
3. |OmHOpOIHBIEC YpaBHEHUS U MIPUBOAAIINECS K HUM. IIpoBepka BBITIOTHEHHA
nabopaTopHOii paboTh
4. |JluHeliHbIE YpaBHEHHUS IIEPBOTO MOPSIIKa, ypaBHeHUs! bepHymim u Pukkaru. [poBepka BBITIOIHEHHS
Mertonbl X peLeHUs. KOHTPOJIEHON PabOTHI
5. |YpaBHenms B TmonHBIX guddepeHnmanax W mpuBomAmMecs K - HuUM.|I[IpoBepka BEITOTHEHUS
WHTerpupyromuii MHOXHTENb. 11a00paTopHOii PaboTHI,
MIPOBEPKa KOJJIOKBUYMa
6. |YpaBHeHHs, HE pa3pelIeHHbIE OTHOCHTEIHHO TPOU3BOJHOM. [poBepka BBHITIOIHEHHS

J1a00paTOPHOIT pabOTHI




7. |Pa3Hble ypaBHEHUS M1EPBOTO TOPSIKA. IIpoBepka BeINOIHEHUS
KOHTPOJIBHOH paboThI

8. | YpaBHeHus, TOMyCKAOIME TOHKEHHUE TOPSIIKA. METOIBI UX PEIIeHHS. IpoBepKa BBITIOITHEHHSI
1a00paTOpPHOI pabOTHI

9. |J/IuneiiHble OHOPOAHBIE YPABHEHUS C IOCTOSIHHBIMH KO3 DUIHEHTAMH. IpoBepka BBIIOIHEHHS
nabopaTopHoii paboTh

10. |JIuHeiiHbIe HEOJHOPOIHBIE YPABHEHUS C IOCTOSIHHBIMU KodddurrenTamu. [Nouck |[IpoBepka BbINOIHEHUS

YaCTHOTO PelleHHUSI. 11a00paTopHO paboThI
11. |Meron  BapualMd  TPOM3BONBHBIX  IMOCTOSIHHBIX Ui HeoXHOpOIHBIX|[IpoBepka BBITOTHEHHS

T PepeHIUATBHBIX YPABHCHUIMA. KOHTPOJILHOU PabOTHI
12. |Jluneiinblie ypaBHEeHHS C TepeMeHHBIME Koaddurpentamu. dopmyna [TpoBepka BBITTOTHEHUS

Ocrporpasckoro — JleyBuns. 71ab0paTopHOH paboTHI
13. |JIuHeiiHbIe OAHOPOHBIE CUCTEMBI C TOCTOSTHHBIMU K03 duiimeHTamu. [TpoBepka BBITTOTHEHUS

J1a00paTOPHOIT pabOTHI

14. |JIuneiiHpIe HEOJHOPOIHBIE CHCTEMBI C MOCTOSHHBIMU K03 ¢uimentamu. [louck  |IIpoBepka BeIONHEHNS

YaCTHOTO PeIlCHHUSI. 112a00paToOpHOIi paboThI
15. |Meroz Bapuauyy MpoU3BOJIBHBIX MOCTOSHHBIX VTSI JINHEHHBIX HEOTHOPOIHBIX IpoBepKa BBIIOIHCHUS
CHCTEM. KOHTPOJIBHO# padoThl,

MIPOBCPKa KOJIJIOKBUYMa

16. |YcroituuBocts. HccrenoBanue Ha YCTOWYMBOCTH 110 MEpPBOMY MpuOrkeHuto.|[IpoBepka BBITONIHEHNUS
HccnenoBanne Ha yCTOMYMBOCTE ¢ TOMOMIBIO (DyHKIUH JIsmyHOBA. 11ab0paTopHOH paboTHI
17. |Tlonoxxenune paBHOBecHsl. VccienoBanne Ha yCTOHYNBOCTD HYJIeBOro pemenns.  |[IpoBepka BBITONHEHNS
11a00paTOpHOI pabOThI

18. |Oco0bsbie Touku. McenenoBanue 0co00ii TOUKH. [poBepka BBHITIOIHEHHS
1a00paTOpPHOI pabOTHI

19. |®a3oBas mwiockocts. Pa30Boe MPOCTPAHCTBO. ABTOHOMHBIE CHCTEMBI U IIpoBepka BbIIOTHEHUS
TPaeKTOPHUH. nabopaTopHoii paboTh

20. |KpaeBbie 3amaun. @ynknus ['puna. IIpoBepka BHITOTHEHUS

nmabopaTopHOii paboTh

21. | YpaBHEeHHs ¢ YaCTHBIMU ITPOU3BOIHBIMU MIEPBOTO TOPSIKA. IIpoBepka BBITTOJHEHUS
KOHTPOJIBHOH paboThI

3ammra nabopatopHoil padotsl (JIP), BeimonHenune kypcoBoro npoekra (KII), kypcoBoit
pa6oter (KP), pacuetHo-rpaduueckoro 3amanus (PI'3), manucanue pedepata (P), scce (9),
kosnokBuyM (K), rectuposanue (T) u T.1.

2.4  IlepeuyeHb y4eOHO-MEeTOIUYECKOr0 odecrevyeHus 1JIsl CAMOCTOATEIbHOI
padoThI 00y4aOUIUXCH M0 JUCHHUILINHE (MOLYJII0)

[epeuens yueOHO-METOUYECKOTO 00ECTIeUeHNS] JUCIIUILTIHEI 10
Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSTEIbHON paboThI

1 |CamocrosTenbHOE H3ydeHHe |MeToauyecKne yKa3aHHs 10 OpPTaHW3allMM CaMOCTOSATEIbHOW paboTHI IO
pasaeroB, CaMOIIOATOTOBKA | nuciuIuinee «luddepennuancapie ypaBHEHHU», YTBep)KAEHHbBIE Kadeapoil
(mpopaboTKa ¥ MOBTOPEHUE  |TIPHKJIQJAHON MaTeMaTHKH, TpoTokoin Ne7 ot 18.04.2018 r.

JIEKIIMOHHOTO MaTepHana u
MaTepuaia yaeOHHKOB U
y4ueOHBIX TOCOOHIA,
MTOJITOTOBKA K JTA00paTOpHBIM
Y IPaKTUYECKUM 3aHITHUSM,
KOJUIOKBHYMaM H T.1I.)

Y4eOHO-MeTOIMUYecKne MaTepHasibl Uil CaMOCTOSTEIbHON pPaboThl 00ydYarommxcs M3
Yyclia UHBAJIMOB U JIMI] C OTPaHUYEHHBIMH BO3MOXHOCTAMU 3710poBbs (OB3) npenocraBisioTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HUX 310POBBS U BOCTIPUATHS HHPOPMALIUH:

Jnst man ¢ HapyleHUs MU 3pEeHUS:

— B I1€4aTHOM (hopMe yBETHMUEHHBIM MPH(TOM,



— B OopMe PIEKTPOHHOTO JTOKYMEHTa,

— B (hopme ayauodaiina,

— B nieyaTHOH (opMme Ha si3bike bpaiis.

Jtst 1 ¢ HapyIIeHUsIMU CITyXa:

— B rleyaTHoU (opme,

— B popMe 2K TPOHHOT O JOKYMEHTA.

Jist i1 ¢ HapyIIeHUSIMU OTTOPHO-IBUTATEILHOTO amiapaTa:

— B TIeyaTHO# (opme,

— B popMe 3IIEeKTPOHHOT O JOKYMeHTa, — B (hopMe aynuodaiiia.

JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00y4aronmmXcsl.

3. Oo0pa3oBaTe/ibHbIe TEXHOJIOTHH, NMPUMEHseMble NMPH OCBOCHHH THCIUILIHHBI
(mopyast)

C ToukM 3peHHs NPUMEHSEMbIX METOAOB UCIOJb3YIOTCS KaK TpaIulMOHHbIE
WH()OPMAITMOHHO-00BSICHUTEIIFHBIC JICKIIMM, TaK W WHTCPAKTHBHAs I0Jada MaTepuaia ¢
MYJIBTUMEIUNHHON cucTeMoi. KOMIbIOTEpHbIE TEXHOJOTHMU B JaHHOM Ciy4yae 00ecredrBaroT
BO3MO)XHOCTh Pa3HOIUIAHOBOTO OTOOpPAKEHHUS aJTOPUTMOB M JEMOHCTPAIIMOHHOTO MaTepHaa.
Takoe coueraHue MO3BOJSIET ONTHUMAJbHO MCIOJIB30BATh OTBEACHHOE BPEMsS M PaCKpPbIBATh
JIOTHKY U COJICP)KaHUE TUCIUTLIHHEI.

Jlexuuu MpeACTaBIASAOT CcO0OM  cUcTeMaTHueckue 0030pel  auddepeHIHATBHBIX
YPaBHEHH.

JlabopaTopHoe 3aHsTHE MO3BOJISICT HAYYUTh CTYJICHTA TPUMEHSTh TEOPETUIECKIE 3HAHUS
MpU pEIIEHUH U HUCCIIEJOBAHMHM KOHKPETHBIX 3amad. JlabopaTopHble 3aHATHS TPOBOASTCS B
TPaIUITMOHHBIX ayauTOpusx. [Togxos pa3dopa KOHKPETHBIX CUTYAIMH IIMPOKO HCIOJIB3yeTCs KakK
MperoaBaTeNieM, Tak U CTYACHTaMU IIPH MPOBEICHUN aHAIHM3a Pe3YIbTaTOB CAMOCTOSTEIHLHOM
paboThl. DTO O0YCIOBJICHO TEM, YTO B IIPOIIECCE MCCIICAOBAHMS YaCTO BCTPEUAIOTCS 3a1auH, s
KOTOPBIX €IWHBIX TOAXOM0B HE cymiecTByeT. Kakgas KOHKpeTHash 3ajada IpPH CBOEM
WCCIICIOBAHUN HWMEET MHOXXECTBO IOAXOJO0B, a 3TO TpeOyer pa3bopa M OICHKH IeNOH
COBOKYITHOCTH KOHKPETHBIX CUTYAIIHM.

Jng mui; ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbS MPEAYCMOTpPEHA OpraHu3aIus
KOHCYJIbTAIMH C MCIOJIh30BAHUEM JIEKTPOHHOU TOYTHI.

18. OueHouHbIe cpeACTBA I TEKYIIET0 KOHTPOJISl YCIIeBA€MOCTH U MPOMEKYTOYHOM
aTTrecTanuu

OrneHouYHBIE CpENCTBA NPEAHA3HAYCHBI IS KOHTPOJS W OICHKH 00pa3oBaTeIbHBIX
JOCTI)KEHUH 00 yJaroIuXcs, OCBOUBIIUX MTPOrpaMMy Y4eOHOM T1 CUTUTHHBI
«InddepeHnmanbapie ypaBHEHUSD.

O1neHOYHBIEC CPECTBA BKJIIOYAET KOHTPOJIbHBIC MaTepHAIIbI ISl IPOBEIACHHUS TEKYIEro
KOHTPOoJIs B popMe onpoca, pa3HOYPOBHEBBIX 33/IaHUI 1 MPOMEKYTOUYHOIM aTTecTanuu B hopme
BOIIPOCOB U 33/IaHUH K SK3aMEHY, 3a4ETy.

CTpyKTypa OLIEeHOYHBIX CPEACTB AJIsl TEKYIIei U MPOMeKYTO4HOI aTTecTanuu

HanmeHoBaHUe OIIEHOYHOT'O CPE/CTBA

Ne Kon 1 HanmeHOBaHue
Pesynbrarel 00ydeHust

N IIpomexxyrouHas
n/n HHAMKATOpa Texymuii KOHTPOITb

arTecranus




OCHOBHBIE TIOHATHS U
OTIpEZIETIEHHSI TEOPUH
mddepeHnInanTbHBIX
YpaBHEHUH NIEPBOTO
TopsKa.

MOTIK-1.1. (06.016 A/30.6 311.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
MOTIK-1.4. (06.016 A/30.6 V.1)
WOTIK-1.7. (40.001 A/02.5 Tx.2)
MOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tx.)

YerHblit onpoc,
IIpOBEpKa
CaMOCTOSITENIbHOU
Heay IUTOPHOU
paboTsl,
KOHTPOJIbHAs
pabota 1o Teme

Bomnpoc Ha
sk3aMmeHe 1-3

Teopemsl
CYIIECTBOBAHUS U
€IMHCTBEHHOCTH
peuenus 3agauu Ko
JUISL OJTHOTO YPaBHEHUS U
cHCTEM

i depeHnnanTbHbIX
YpaBHEHUH.

VIOTIK-1.1. (06.016 A/30.6 31.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
HOTIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 T1.2)
MOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 311.4)

YerHblii onpoc,
IpoBEpKa
CaMOCTOSITENILHOM
HeayIUTOPHOU
paboThI

Bompoc Ha
Ik3amene 4-7

IIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WTIK-1.8. (40.001 A/02.5 JIp.2 Tr.)

CsoiicTBa pelieHuit
JIMHEHHBIX OJHOPOIHBIX
CHCTEM.

MOTIK-1.1. (06.016 A/30.6 311.3)
MOTIK-1.2. (40.001 A/02.5 311.2)
HOTIK-1.4. (06.016 A/30.6 V.1)
HOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 JIp.2 Tn.)

VYerHbl# onpoc,
IIpOBEepKa
CaMOCTOSITEIbHOU
HeayIUTOPHOU
paboTel

Bompoc Ha
sk3amene 8-10

dyHnameHTanbHas
MaTpHIla U e¢ CBONCTBA.
JIuneiinbie

HEOJHOPOAHBIC CUCTCMBI.

HOIIK-1.1. (06.016 A/30.6 311.3)
VOTIK-1.2. (40.001 A/02.5 31.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
HOTIK-1.7. (40.001 A/02.5 Tx.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 311.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tx.)

VYerHbli onpoc,
poBepKa
CaMOCTOSITEIIbHOM
HeayAUTOPHOU
paboTsl

Bompoc Ha
sk3amene 11-12




JInnelinele
middepeHnnansHbIE
YpaBHEHHUS N-0T0
nopsaka. Meron
BapHaIM{ ITPOU3BOJIBHBIX
TTOCTOSTHHBIX JIJISI
HEO/IHOPOAHOTO
YpaBHEHHS N-0ro
NopsKa.

MOTIK-1.1. (06.016 A/30.6 311.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
MOIIK-1.4. (06.016 A/30.6 Y.1)
HOTIK-1.7. (40.001 A/02.5 Tx.2)
HOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

YerHblit onpoc,
IIpOBEpKa
CaMOCTOSITENIbHOU
Heay IUTOPHOU
paboTsl

Bomnpoc Ha
sk3amene 13-17

JIuneitHble 0THOPOAHBIE
middepennnansHbIe
YpaBHEHHUS N-0T0
HOPSIZIKA C TIOCTOSIHHBIMU
Koa(duIeHTaMu.
[octpoenne obmiero
peLICHUs.

HOIIK-1.1. (06.016 A/30.6 311.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 JIp.2 Tn.)

VYerHbli onpoc,
IpoBEpKa
CaMOCTOSITENILHON
HeayIUTOPHOU
paborTsl,
KOHTPOJIbHAS
pabota o Teme

Bompoc Ha
sk3amene 18-20

Heonnopoansie
YpaBHEHUSI C
TTOCTOSTHHBIMHU

KO3 GUITEeHTaMH.
ITouck yacTHOTO
peleHus.

VOTIK-1.1. (06.016 A/30.6 31.3)
MOTIK-1.2. (40.001 A/02.5 311.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
HOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

VYerHbl# onpoc,
IIpOBEepKa
CaMOCTOSITENIbHOU
Heay IUTOPHOM
paboTsl,
KOHTPOJIbHAs
pabota 1o Teme

Bompoc Ha
sk3ameHe 21-23

CsoiicTBa Hyneit
pelieHus

i depeHnnanbHbIX
ypaBHeHuil. Teopema
IlTypma. Pemenue
JIUHEHHBIX
mddepeHnInanTbHBIX
YPaBHEHUH C MOMOIIBIO
PSIOB.

WOTIK-1.1. (06.016 A/30.6 31.3)
WOTIK-1.2. (40.001 A/02.5 31.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
HOTIK-1.7. (40.001 A/02.5 T1.2)
WOTIK-1.8. (40.001 A/02.5 [Tp.2 Tn.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WTIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tn.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

YerHblii onpoc,
poBepKa
CaMOCTOSITEIbHOU
HeayAUTOPHOU
paboThI

Bomnpoc Ha
JKk3aMeHe 24-27




3aBHCHMOCTH PEIICHUS
OT HaYaIbHBIX 3HAYCHUH
U 11apaMeTpoB.

WOTIK-1.1. (06.016 A/30.6 31.3)
WOTIK-1.2. (40.001 A/02.5 311.2)
MOTIK-1.4. (06.016 A/30.6 V.1)
WOTIK-1.7. (40.001 A/02.5 T1.2)
MOTIK-1.8. (40.001 A/02.5 JIp.2 Tr.)
WIIK-1.2. (06.016 A/30.6 311.3)

YerHblit onpoc,
IIpOBEpKa
CaMOCTOSITENIbHOU
Heay IUTOPHOU
paboTsl

Bomnpoc Ha
sk3amene 28-30

S WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 3H.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 V.1)
UIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 [ip.2 T.)
OIHOPOIHBIE CHCTEMBI HOIIK-1.1. (06.016 A/30.6 31.3) VYcrHslii onpoc, Bompoc Ha
JIMHEHHBIX HOIIK-1.2. (40.001 A/02.5 31.2) NpOBepKa ak3ameHe 31-33
i depeHnnanbHBIX HNOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEIbHOM
YpaBHEHHI ¢ HNOIIK-1.7. (40.001 A/02.5 Tnx.2) HeayIuTOPHO#
MOCTOSTHHBIMU HMOIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.) | paboTsi,
10 KodppuumenHTamu. UIIK-1.2. (06.016 A/30.6 31.3) KOHTPOJIbHAsL
[octpoenue oduiero WIIK-1.3. (40.001 A/02.5 3n.1) pabota o Teme
PCIICHHSL. WIIK-1.4. (40.001 A/02.5 3H.2)
WUIIK-1.5. (40.001 A/02.5 3u.4)
WIIK-1.6. (06.016 A/30.6 V.1)
UIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
Jlunelinbie MOTIK-1.1. (06.016 A/30.6 3u.3) VYcTHBIH ompoc, Bompoc Ha
HeoaHoposusie cucremsl | MOTIK-1.2. (40.001 A/02.5 31.2) MpoBepKa sk3ameHe 34-35
C ITOCTOSTHHBIMHU HNOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITETILHOM
K03 QHIIHEHTAMH. HOIIK-1.7. (40.001 A/02.5 Tn.2) HeayIuTOPHOM
TMonck yacTHOTO MOIIK-1.8. (40.001 A/02.5 Tp.2 Tn.) | paboTel,
11 | PemeHHs. UIIK-1.2. (06.016 A/30.6 31.3) KOHTpOJIbHAs
WIIK-1.3. (40.001 A/02.5 31.1) pabota 110 Teme
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 3u.4)
UIIK-1.6. (06.016 A/30.6 V.1)
UIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 [ip.2 T.)
YcroiunBocCTh 110 HOIIK-1.1. (06.016 A/30.6 31.3) YcrHbIi onpoc, Bomnpoc na
JlsmyHoBY. HMOIIK-1.2. (40.001 A/02.5 3n.2) IPOBEPKA sK3amMeHe 36-38
I'eomerpudyeckast HNOIIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSATEIBHOM
MHTEPIPCTALHA. HMOIIK-1.7. (40.001 A/02.5 Tnx.2) HeayAUTOPHOH
Y CTOHIMBOCTS HYICBOTO | 11O[1K-1.8. (40.001 A/02.5 Jip.2 Ti.) | paGorsr
1 PCUICHIA OTHOPOAHOH WTIK-1.2. (06.016 A/30.6 31.3)
CHCTCMbI WTIK-1.3. (40.001 A/02.5 31.1)
s hepeHnmanbHbIX WITTK-1.4. (40.001 A/02.5 3u.2)
YPaBHCHHH € WIIK-1.5. (40.001 A/02.5 31.4)
TOCTOAHHBIMHU WIIK-1.6. (06.016 A/30.6 V.1)
KkodpduLIeHTaMH. WIIK-1.7. (40.001 A/02.5 T1.2)
WIIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
Jlemma JIsmyHOBa. NOTIK-1.1. (06.016 A/30.6 3u.3) YcrHbIii onpoc, Bompoc Ha
13 | Teopema Yeraena. HMOIIK-1.2. (40.001 A/02.5 31.2) npoBepKa sk3amene 39-41
Y CTOi4HBOCTH 110 HMOTIK-1.4. (06.016 A/30.6 V.1) CaMOCTOSITEITBHOI




TIepBOMY IPUOIIKEHHIO.

WOIIK-1.7. (40.001 A/02.5 Tn.2)
HOTIK-1.8. (40.001 A/02.5 [p.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WTIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WTIK-1.8. (40.001 A/02.5 [ip.2 Tr.)

Heay IUTOPHOU
paboTsl

14

IloBegenue TpaekTopuit
JIMHENHOW OTHOPOJHOU
CHUCTEMbI

(G hepeHIHaTbHBIX
YpaBHEHUI BTOPOTO
MOPSJIKA C HOCTOSHHBIMH
koaddurenTamu.

HOTIK-1.1. (06.016 A/30.6 311.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 Tx.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 31.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 31.4)
IIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
WIIK-1.8. (40.001 A/02.5 JIp.2 Tx.)

YerHblit onpoc,
IpoBEpKa
CaMOCTOSITENILHON
HeayIUTOPHOU
paboTsl

Bomnpoc Ha
ak3amene 42-45

15

HeBwipoxxnennbie
TIOJIOKEHHSI PABHOBECHSI
ABTOHOMHOM CHCTEMBI
BTOPOTO MOPSAKA.

YV CcTOMINBOCTh
TIEPUOTUIECKUX
peleHui.

HOTIK-1.1. (06.016 A/30.6 311.3)
HOTIK-1.2. (40.001 A/02.5 311.2)
WOIIK-1.4. (06.016 A/30.6 Y.1)
HOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 JIp.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)
UIIK-1.8. (40.001 A/02.5 [Ip.2 Tn.)

VYerHbIH onpoc,
IIpOBEpKa
CaMOCTOSITENIbHOU
Heay IUTOPHOM
paboTsl

Bompoc Ha
sk3ameHe 46-48

16

KpaeBHe 3aJa4u.

HOIIK-1.1. (06.016 A/30.6 311.3)
MOTIK-1.2. (40.001 A/02.5 311.2)
WOTIK-1.4. (06.016 A/30.6 V.1)
MOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 31.1)
WIIK-1.4. (40.001 A/02.5 311.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 T1.2)
WIIK-1.8. (40.001 A/02.5 [p.2 Tn.)

VYerHbli onpoc,
IIpoBepKa
CaMOCTOSITENILHON
HeayIUTOPHOU
paboTsl

Bompoc Ha
sk3amene 49-52

17

YpaBHEHUS C YaCTHBIMU
NIPOU3BOAHBIMH IIEPBOTO
Tops KA.

HOIIK-1.1. (06.016 A/30.6 311.3)
MOTIK-1.2. (40.001 A/02.5 311.2)
MOIIK-1.4. (06.016 A/30.6 Y.1)
HOTIK-1.7. (40.001 A/02.5 T1.2)
HOTIK-1.8. (40.001 A/02.5 [Ip.2 Tx.)
WIIK-1.2. (06.016 A/30.6 311.3)
WIIK-1.3. (40.001 A/02.5 311.1)
WIIK-1.4. (40.001 A/02.5 31.2)
WIIK-1.5. (40.001 A/02.5 31.4)
WIIK-1.6. (06.016 A/30.6 V.1)
WIIK-1.7. (40.001 A/02.5 Tx.2)

YerHblit onpoc,
IIpoBepKa
CaMOCTOSITENIbHOU
Heay IUTOPHOM
paboTel

Bomnpoc Ha
sk3aMmeHe 53-55




WIIK-1.8. (40.001 A/02.5 [p.2 Tx.)

TunoBblie KOHTPOJIbHBIC 3a1aHUA UJIH UHBIC MaTEepHUAJIbI, HGOGXOJII/IMBIG AJIdA OICHKH
3HaHHﬁ, yMeHHﬁ, HaBbIKOB " (I/I.TII/I) OIbITA J€ATEJIbHOCTH, XaPAKTCPU3Y IO IIUX

Tanbl (OPMHUPOBAHNS KOMIIETEHUMIA B MpoLecce 0CBOCHUA 00pa3oBaTeIbHOI MPOrpaMMbl
Bonpocsl 1151 ceMHHAPOB, KOJIJIOKBHYMOB, co0ece10BaAHUA

BWJIET 1

1. Teopema cymiecTBOBaHMs M €IUHCTBEHHOCTH JJIs IMHEHHBIX CUCTEM.

2. Teopema JInyBuis 1711 TMHEHHBIX OHOPOIHBIX CHCTEM.

3. 3amava. YpaBHEHUs B TONHBIX JU(depeHnnanax u MpUBOISIINECS K HUM.

BUWJIET 2

1. Ilpocreiimme  Kgacchl ~ OOBIKHOBEHHBIX  JHU(depeHITnaIbHBIX
YpaBHEHMI IEPBOro MOPSAKA.

2. CBoiicTBa pelieHnii TMHEHHBIX OTHOPOIHBIX CUCTEM (TeOpeMsl 1, 2,
3).

3. 3amaya. OqHOPOAHBIE YpaBHEHUS U MPUBOSIINECS K HIM.

BWJIET 3

1. VTBepkaeHre 0 MPeCTaBICHUH PEUICHUSI HEOTHOPOIHON CUCTEMBI,
CIIEJICTBHE.
2. JleMMma 0 MuHEHHOM He3aBUCMMOCTH (QyHKIUI Buaa x<eHX,

3. 3agaua. YpaBHEHHs, HE pa3pelIeHHbIE OTHOCUTEIHEHO MPOM3BOIHOM.

BUJIET 4
1. Teopema cyuieCTBOBaHMSI U €IMHCTBEHHOCTH pelieHus 3aaaun Komm s
JMHENHHOr 0 ypaBHEHHUs N-0ro MopsaKa.
2. Ilouck 4YacTHOro peuleHus] JUHEHHOro HEOAHOPOAHOTO YPaBHEHUS C
MIOCTOSIHHBIMU K03 (UIIMEHTaMU (PE30HAHCHBIN CiTydaid).
3. 3amava. YpaBHEHUs C pa3/ieJIeHHBIMU U pa3eNsONMMUCs IePEMEHHBIMU U
MPUBOASIINECS K HUM.

BWJIET 5
1. Teopema o rnagkocTH pemieHuit nudpepeHuanbHbIX YpaBHEHUH.
2. Iloumxenue MopsaKa JIMHEHHOTO OZHOPOIHOIO
T epeHIIUaTBHOrO ypaBHEHUSI.
3. 3aymaya. JInHeliHbIC ypaBHEHUS TIEPBOT'O MOPSIKA.




KoMmuiekT 3aganuii 1J1s1 KOHTPOJIbHOM padoThl

Tema 1. [luddepenumanbabie ypaBHEHMs IEPBOro MOPSIIKA.
3ananue: OnpeaenuTs TUI U PEMIMTh Kaxaoe Oud depeHnaipHoe ypaBHEHHE I1epBOro
nopsiAKa.

Bapwuanr 1

1. (2t +3x — 1)dt = (5 — 4t — 6x)dx:
2. xy=e’ +2y;

3. dy + (xy — xy*)dx = 0

x%y —2xy =3y 4.
y—1=e" 5

Bapuant 2

1.ysinx +Ycosx = 1;
2_2x3 +y=xy:

3.x(x — Dy+2xy =1

" _ y
2y =%

5.xy— 2y = —2x%,

Tema 2. [luddepenunanbHbie ypaBHEHHS BBICIINX HOPSAIKOB.
3aganue: Pemnth ypaBHEHUE.

Bapmuanr 1
2
1. XYy =Xy —Yy=0
3. y® =2y +2y —2y+y=0
a. y® +8y +16y=q;
5. y + 5y + 6y = cos 2x:
6. y +4y+ 3y = cosx;
7. y +y =tgx;
" ' eX
8. y -y = 1+eX,
2y —3xy +3y=5x% 9. «x —x;
x?y —xy —3y=5x* 10,

Bapuant 2
1. y —7y +16y— 12y = 0
2. y® +4y + 8y + 16y + 16y = 0

2
3. y =4@y-1),
5. y T y = cos X,

" ' sinx
6. y ty = cos?x,
7. y —4y+ 3y =sinx;
8. Yy — 5y + 6y = sin 2x:



2y 3xy +3y=5x% 9. «x

x%y —xy —3y =5x* 10.

Tema 3. Cucremsl quddepeHInanTbHbIX YPaBHEHHH.

3aganue: Pemnth cucreMy ypaBHEHUH.
Bapuanr 1
x =y,
y =— 4x + 4y,
z —2x +y+2z =
x 2x +6y-—15z=
{ =x +y-—5z
z x+ 2y-—6z

{x —x —2y+2e =
Yy —2x +2y+ 5e=.
{ =4 x+2y, x
y —x 4y+2et =
1.
y

Bapuanr 2
x 9x — 6y — 2z, =

y =18x — 12y — 3z

Z 18x — 9y — 6z.=

x =4x+ 6y — 15z,

y x + 3y — 5z,

z x+2y—4z. =
x =—x+ 3y,

y =—x+3y+e’.

’

X



x' =4x+y—e?,

4l vy =-5x-2y.

3aquH0'3K3aMeH3HI/IOHHble MaTepHuajabl I HpOMe)KyTO‘{HOﬁ arrecraumuu
(3k3ameH/3auer)

Bonpoce! 1J1s1 NOATOTOBKH K IK3aMeHY

1. OCHOBHBIE TOHATUS TEOPUU OOBIKHOBEHHBIX IU(D(epeHINAIBLHBIX YPaBHEHUN.
Huddepennmanbapie  ypaBHEHHS TEpBOrO Mopsaka (C pa3aessIoINMMUCT TepEMEHHBIMH,
OJTHOPOJHBIC YpaBHEHHS, YPaBHCHHUS B TONHBIX auddepeHnuanax, HWHTETPHPYIOIIHA
MHOKHUTEJb).

2. JIuneiiHble ypaBHeHU | -0ro nopsaka.

3. Jlemma ['ponyounna — benmana.

4. Teopema o cyuiecTBOBaHMM U eAMHCTBEHHOCTH pemieHus (Ilukapa) ans oxHOro
muddepeHnanTbHOro ypaBHEHHMS.

5. Teopema [Tnano (6e3  mokaszaTeahCTBA). Teopema 0

ITAJIKOCTH  peleHus AU PepeHInanbHOro ypaBHEHHUS.

6. Teopema [lukapa nis cucrem.

7. Teopema cy1ecTBOBaHUS U €JUHCTBEHHOCTH JJIs IMHEHHBIX CUCTEM.

8. CaoiicTBa pelieHui JIMHEHHbBIX OJHOPOIHbIX cucTteM. (Teopemsl 1,2,3).

9. CaoiicTBa penieHHi TMHEHHbBIX 0JHOPOAHbIX cucteM. (Teopemsl 4,5).

10. Teopema JInyBusis i TMHEHHBIX CHCTEM.

11. ®ynnmameHTandbHasi MAaTPHUIIA U €¢ CBOMCTBA.

12.  JlunHeiiHbIe HEOMHOPOJHBIE CHCTEMBI. Y TBEPXKACHUE U ClIeACTBUE. MeTo Bapuanuu
MIPOU3BOJIBbHBIX MOCTOSHHBIX.

13. Jluneiinble nud@epeHIaibHble YpaBHEHUS N-Or0 MOpsAKa. DKBHUBAJICHTHOCTH
ypaBHEHHS N-0ro MOpsIKa U CUCTEMBbl. Teopema CyIIecTBOBAHUS U €IUHCTBEHHOCTH pELICHUs
3anaun Komm a1 ypaBHEHHs n-0ro Mopsaka.

14. CgsoiicTBa perieHuil TMHEHHBIX OJHOPOIHBIX TU((EepeHINATbHbIX YPAaBHEHUN n-
oro nopsaka. Teopems 1,2,3.

15. CaoiicTBa pemeHuil JMHEHHBIX OJHOPOIHBIX AU(PepeHnanbHbIX YypaBHEHUH n-
oro nopsiaka. Teopemsl 4,5.

16. Teopema JlnyBumis. [ToHmKkeHue mopsiKa TMHEHHOTO OJHOPOAHOTO YPAaBHEHHUSL.

17. Meron Bapuauuu nNpou3BOJIbHBIX MOCTOSHHBIX Ul HEOJHOPOIHOI'O YPaBHEHHUS N-
Oro nopsJKa.

18. Jluneiinbie nuddepeHIManbHble YpaBHEHHUS N-O0ro TMOpSJKa C IOCTOSHHBIMH
kodpuIMeHTaMH, Ccioy4ail NpoCTBIX XapakTepucTuyeckux uyucen. IlocTpoenue obiero
BEIIIECTBEHHOI' O PEILIEHHUS.

19. Jlemma o nMHEWHOW HE3aBUCUMOCTH (YHKIIHI BHIa xKkehmx,

20. JluneiiHble ypaBHEHHUS C MOCTOSHHBIMU Kod(dduimeHTamu, ciiydyail KpaTHBIX
XapaKTEPUCTUYECKUX YUCEIL.

21. HeonHopoaHble ypaBHEHHs C MOCTOSHHBIMH Koddduiuentamu. Ilonck gactHoro
pellIeHus] B HEPE30HAHCHOM CIIydae.



22. HeopHOponHBbIE YpaBHEHHs C MOCTOSHHBIMU Koddduirentamu. Ilonck yactHoro
pelleHusl B PE30HaHCHOM CIIyYae.

23. HeonHopoaHble ypaBHEHHs C IOCTOSHHBIMH Kod(duimentamu. [louck dyactHoro
pelleHus B BEIIECTBEHHOM Cllydae.

24. CpoiictBa Hyned peweHuss aupdepeHUaNbHBIX ypaBHeHui. Jlemma 1,2.
CnenctBue.

25. Teopema cpaBHenus Lltypma. 3ameuanus.

26. CauenctBus 1,2,3,4.

27. Pemenue nuHEHHBIX MU(GEpEeHINATBHBIX YPaBHEHHH C MOMOIIBIO CTETIEHHBIX
PSI0B.

28. 3aBUCHMOCTH pEIICHHs OT HaYaIbHBIX 3HaUCHUH U apaMmeTpoB. Jlemma Anamapa.

29. Teopema O HENpepHIBHOM 3aBUCHMOCTH W AU(HEepeHIUupyeMOCTH pemeHHH OT
napaMeTpoB.

30. CaenctBue M3 TEOpeMbl O HENPEPHIBHOW 3aBUCUMOCTH U AU((HEepeHIUPYEMOCTH
pewenuit. [lonydyenue 3anay st IPOU3BOIHBIX 10 NApaMETPy U HauaJbHBIM yCJIOBHUSM.

31. OpnHOpoAHBIE  CHUCTEMBl JHHEHHBIX JIuU(depeHInaIbHbIX  YpPaBHEHHH  C
MOCTOSTHHBIMU K03 punineHTamu. Buj o01iiero pemienus B caydae MaTpULbl IPOCTON CTPYKTYPBHI.
Brienenne BelecTBEHHOTO PEIIeHUS.

32. Bun oOmero pemeHds JMHEHHOW OIHOPOTHOM CHUCTEMBI IH(QepeHIHaTbHBIX
YPaBHEHHH B CJTy4ae MaTpPHUIIbI 00IIero Buia. BeigeeHne BEecTBEHHbIX PEIICHUM.

33.  Meroa HeompeneneHHbIX KO3()(PHUIIMEHTOB MOUCKA OOIIEro pelieHUs JMHEHHOU
OJTHOPOJIHOM CHUCTEMBI.

34. JluHeiiHble HEOTHOPOAHBIE CHCTeMBbl AHQPGEpeHIUaTbHBIX YpaBHEHUH C
MOCTOSSHHBIMU Ko dunrieHTaMu. [IoMCK 4YacTHOro pelieHuss METOAOM HeOoIpe/leeHHbIX
K02 GUIMEHTOB (HEpEe30HAHCHBIN CITyJaii).

35. JluHeiiHble HEOMHOPOAHBIE CHCTeMBbl AuQPGEpeHIUaTbHBIX YpaBHEHUH C
MOCTOSSHHBIMU Koo dunreHTamu. Ilonck 4acTHOro penieHus METOIOM HEOMpPeAeIeHHbIX
K03 GUIMEHTOB (Pe30HAHCHBIN CITy4aii). BerecTBeHHbI ciydai.

36. Omnpenenenue ycroiuuBocth 1o JlsnyHoBy. CBeaeHHe  HcCIeIOBaHUS
YCTOMYMBOCTH HEHYJIEBOIO PpEIHIEHHsS K MCCIEAOBAHUIO YCTOWYMBOCTU HYJIEBOTO DEILEHUS.
I'eomerpuyeckas unrepnperanus. [Ipeobdpa3oBanue nuHeitHON cucteMbl audepeHInaIbHbIX
ypaBHEHHH C OCTOSHHBIMU KO3 pULIEHTaMU.

37. YCTOHYMBOCTH HYJICBOI'O PEIICHUS OJHOPOJHOW CHUCTEMBI I QEepeHIINATbHBIX
ypaBHEHHI C MOCTOSHHBIMU KO3 puninentamu. Jlemmsr 1,2.

38. YcTOHuYMBOCTH HYJIEBOIO PEIICHHS OJHOPOIHOW CHUCTEMbI IUd(hepeHInaIbHbIX
YPaBHEHHH C IMOCTOSHHBIMK KO3 dunmentamu. Teopemsl 1,2,3. 3ameuanue.

39. Jlemma JlsmyHoBa.

40. Teopema UYeraeBa o HeyctouuBoctu. Kpurepuii Payca-I'ypsuma (6e3
JI0OKa3aTeNbCTBA).

41. Teopema JlsmyHoBa 00 yCTOMUHMBOCTH IO IIEPBOMY MPUOIIMKCHUIO.

42. IloBeneHue TpaeKTOpPHM JTUHEHHONW OAHOPOAHON cucTeMbl A epeHINATBHBIX
yYpaBHEHUI BTOPOT'O MOPSAIKA C MOCTOSIHHBIMU KO3 unreHTaMu (y3e, Ceo).

43. IloBenenue TpaeKTOpHM JUHEHHONW OAHOPOAHON cucTeMbl AU PepeHIHATBHBIX
ypaBHEHUI BTOPOT'O MOPSAKA C MOCTOSIHHBIMU K03 duirentamu (poKyc, HEeHTp).



44, TloBemeHue TpPAaCGKTOpUW JMHEHHOW OJHOPOAHOW cucTeMbl IUddepeHIHATbHBIX
YPaBHEHHI BTOPOro MOPAJAKA ¢ MOCTOSAHHBIME Kod(uumentamu (nukpuruyeckuii yzem; { [y O
0,0.0 03).

45. TloBemeHue TpaeKTOpUU JMHEHHOH OMHOPOIHON cucTeMbl AuddepeHIHaILHBIX
ypaBHEHHI BTOPOTO MOPSAKA C MOCTOSAHHBIME K03 puunentamu (Beipokaennsiii ysem; { 01 OO,

0 03}).

46. HeBbIpoXk/eHHBIE TIOJIOKEHHS PABHOBECHS AaBTOHOMHOW CHCTEMBI BTODPOTO
nopsiaka. Teopema o MOBEACHUN TPaeKTOpUii BOIM3H (oKyca.

47. HeBbIpoXXJ€HHbIE TOJOXEHHUSI PpABHOBECHS ABTOHOMHOM CHCTEMBI BTOpOTO
nopsiaka. Ysen, cemno (6e3 nokaszarensctBa). [lonstue mnpenensHoro nukia. IloBenenue
TPAaeKTOPU BOIM3H NPEAEIbHOrO LUKIIA.

48.  YCTOWYMBOCTH MEPHOIUICCKUX PEIICHUH.

49.  Kpaessle 3a1aun. AnbrepHatia @pearonsma. CiiencTBusl.

50. Omnpenenenne ¢pynkuuu I'puna. Teopema o cymectBoBanuu QyHkimn ['puna.
CaoiictBa Qpynkuuu ['puHa.

51.  VYrBepxaenue o pyuxiuu G(t,S), ynosierBopstonieit ycnosusm 1,2,3.

52. 3apgava Illrypma-JIuyBuuis. Teopema o cBOWCTBaxX COOCTBEHHBIX 3HAYCHHH W
COOCTBEHHBIX (DYHKIIMH.

53. VYpaBHEHUS C YaCTHBIMHU IPOM3BOJHBIMU I1EPBOro Mopsiaka. TeopeMbl O PeIeHUsIX
JIMHEHHOT 0 OJJHOPOAHOTO YPaBHEHHUS.

54. IloctpoeHue oOmIero peuieHus KBa3WIMHEHHOTO YpPaBHEHHUS C YacCTHBIMU
IIPOM3BOJHBIMU MEPBOIO MOPSAKA.

55. 3apmawa Komm 11 nuHEHHOro W KBa3sWIMHEHHOrO YpaBHEHMH C YacTHBIMU
MIPOM3BOHBIMU TEPBOT0 MOPSAKA.

Kpurepun oneHnBaHus pe3yJbTaToB 00yueHUs

OneHka Kpurtepuu orieHMBaHUS 1O K3aMEHY
Bhicokuii OIICHKY «OTJIMYHOY 3aCJIY’KUBAET CTYICHT, OCBOMBIINI 3HAHHS, YMEHUS,
YPOBEHD «5» KOMIIETEHIIUU U TEOPETUUECKUI MaTepuai 6e3 mpoOeioB; BHIMOIHUBIINI
BCE 3aJaHus, NPENYyCMOTpPEHHbIE Y4YeOHBIM IUIAHOM Ha BBICOKOM
(oTmr0) KaueCTBEHHOM YpOBHE; TNPAKTUYCCKHUE HABBIKK NPO(HECCHOHAIBLHOTO
MPUMEHEHUSI OCBOCHHBIX 3HAHHI C(POPMUPOBAHBI.
Cpennuit OIICHKY «XOPOIIIO» 3aCIyXUBAET CTYACHT, NMPAKTUYECKU IOTHOCTHIO
YPOBEHB «4» OCBOMBIIINI 3HAHUS, yMEHUS, KOMIIETECHITUU U TEOPETUICCKUIN MaTepuall,
(xopoto) ydeOHbIC 3aJaHUs HE OLECHEHBl MaKCHMaJbHbIM YHCIOM OalljioB, B
OCHOBHOM C(hOpMHPOBaI MPAKTUYECKUE HABBIKH.
[ToporoBsiii OIICHKY «YJOBJICTBOPUTEIBHO» 3aCIy)KUBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3» npoberaMud  OCBOMBIIMI  3HAHHS,  yMEHHS, KOMIIETCHIIMU U
(YIOBICTBOPHTE | TeopeTHuecknii MaTephan, MHOTHE Y4eOHBIC 3ajaHhs JmOO He
JIbHO) BBIIOJIHMJI, JMOO OHHM OICHEHLI 4YHCIOM OalioB OJU3KHM K
MUHUMAJIBHOMY, HEKOTOPBIE MPAKTUYECKHE HABBIKK HE CPOPMUPOBAHBI.




MUHUMaJIBHBIA | OLEHKY «HEYIOBJIETBOPUTEIBHOY 3aCIYyKUBAET CTYIEHT, HE OCBOMBIINN
YPOBEHB «2» 3HAHMSI, YMEHUS, KOMIIETEHIIUH U TEOPETHUUECKU MaTepHall, yueOHbIe
(HCYIOBICTBOPH | 3anaHus HE BBIIONHIIL, IPAKTHYECKUC HABBIKH He C(HOPMHPOBAHEL.
TEJILHO)

Kpurepuu onieHHBaHus 10 3a4ETYy:
«3a4TEHO»: CTYIEHT BJAJCET TEOPETUYECKMMM 3HAHUAMM I10 JAHHOMY pasjelly, JOIyCKaeT
HEe3HAYUTEeJbHbIE OLIMOKH, CIpaBisSeTcs C MaTepuajioM 0e3 BUIUMBIX 3aTPYIHEHUN; CTYACHT
YMEET IPaBUIbHO OOBSACHATH MaTepHall, HOAKPEIUISI €ro IPpUMEpPaMu, U, IPUMEHSIS IOJIyYEHHBIE
3HAHUS IPU PEIICHUH NMPAKTHYECKUX 3a1ad.

«HE 3a4TEHO»: MaTepHasl HE YCBOEH MJIM YCBOEH YAaCTUYHO, CTYJEHT 3aTPYIHSETCS MPUBECTH
IIPUMEpPBI, pelIaeT 3aJayd C BUJIMMBIMM 3aTPyIHEHHUSMH; JOBOJBHO OI'PAHMUYEHHBIH 00bEM
3HAaHUHU TEOPETUYECKOr0 MaTepUana.

OrneHouHBIE cpencTBa Ui WHBAJIMIOB M JIMII C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3II0POBBS BEIOUPAIOTCS C YU€TOM UX HHAWBHYAJTbHBIX MCUXO0(PU3NIECKIX 0COOCHHOCTEH.

— Opy HEOOXOAMMOCTHM HHBaNMAaM M JIMIAM C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 370POBbsI IIPEJOCTABISETCS JOMOJHUTEIFHOE BpeMs ISl TOAT OTOBKHU
OTBETa Ha 3K3aMEHE;

- OpU TPOBENCHUU TMPOLEIYyphl OICHHUBAHHS PE3YyJIbTATOB OOydYeHHS
MHBAJMJIOB U JIMI] C OIPAaHUYCHHBIMH BO3MOXXKHOCTSMHU 3[0POBBSI IPEAYyCMaTpPUBAETCS
UCIOJIb30BAaHUE TEXHUIECKUX CPEACTB, HEOOXOAUMBIX UM B CBSI3H C UX MHAUBUIYATbHBIMH
0COOEHHOCTSAMM;

- opu  HeoOXomuMocTh  JuIsi  OOydamoIiuxcs € OTpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbsI 1 MHBAJIUIOB POLIEypa OLEHUBAHUS PE3yJIbTaTOB O0yUECHUs
MO AMCLUIIINHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Tpouienypa omeHWBaHUS PE3yJbTATOB OOYYEHHUS MHBAIHMIOB U JIMIl C OrPaHUYECHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI 0 JAUCHUIUIMHE (MOIYNIO) MpenycMaTpUBaeT IpeqoCTaBlIeHHe
uHpopManuu B (opmax, aJaNTHPOBAHHBIX K OTPAaHUYECHUSM HX 310pOBbS M BOCIPHUSATHS
uHdopmauu:

Jns nui ¢ HapyIIeHUsIMU 3peHUs:

- B IeyaTHOH (opMe yBeIMYEHHBIM HIpU(TOM, — B GopMe 3JIEKTPOHHOTO
JIOKYMEHTA.

s nui ¢ HapyIIEHUsIMU CITyXa:

— B rle4aTHOU popme,

— B (hopMe DIIEKTPOHHOr O IOKYMEHTA.

Jis nvin ¢ HapyIIeHUsIMU OTIOPHO-ABUTATEIbHOIO anmnapara:

— B rie4aTHOU opme,

- B (hopMe DIIEKTPOHHOT O IOKYMEHTA.

JlaHHBI TepeyeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTa
00yUJarOIIMXCS.

5. IlepeyeHb yueOHOI TuTEpPaTyphl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHil

5.1. YueOnas ntuteparypa



1. MyparoBa, Tarbsana Bnagumupona. JuddepeHunanbHble ypaBHEHUS : Y4YeOHUK U

npakTukyMm aisa By3oB / T. B. MyparoBa. - Mocksa : IOpaiit, 2022. - 435 c. - (Beicuee
obpazosanwue). - URL: https://urait.ru/bcode/489021 (marta oopamienus: 09.09.2022). - Pexxum
JIOCTYIIA: JUIsl aBTOpHU3. Mosb3oBaresnei. - ISBN 978-5-534-01456-3. - TekcCT : 3JIeKTPOHHBIM.

Kopones, Aunexcent BacunbeBuu.
Juddepennuanpaple ¥ pa3HOCTHBIC YPaBHEHUS : YYeOHHK M MPAKTHKyM I By30B / A. B.
Kopones. - MockBa : IOpaiit, 2022. - 280 c. - (Beicmee oOpaszoBanme). - URL:
https://urait.ru/bcode/490177 (mata obpamenus: 06.09.2022). - Pexxum qocTyma: s aBTOPH3.
nonb3oBaTeneit. - ISBN 978-5-9916-9896-2. - Tekcr : 31eKTpOHHBII.

KpacuoB, Muxaun JleontbeBrd. OOBIKHOBEHHBIC AU(dEepeHIINATbHBIC YPAaBHEHHUS © 3a/1a4U U
IpUMeEpBl ¢ TOAPOOHBIMU pEHICHUSIMH : yueOHOe mocodue it CcTyneHToB BTy30B / M. JL
Kpacuos, A. U. Kucenes, I'. 1. Makapenko. - 9-e u3n. - Mocksa : URSS : IEHAH/I, 2016. -
253 c.: un. - (Bces Beicias matemaTtuka B 3a1a4ax). - ISBN 978-5-9710-2966-3 : 290 p. 29 k.

- TekcT : HEeMOCPEACTBEHHBIN.

5.2. Ilepuoanyeckas JuTEpaTypa

1. BecrHuk Cauxkr-Ilerepoyprckoro VHUBEPCUTETA.

MaremaTtuka.MexaHuka. ACTpOHOMHUS -
https://dlib.eastview.com/browse/publication/71206

URL:

2. Bectnuk MockoBckoro ynuepcuteTa. Cepus 01. Marematuka.Mexanuka. - URL:

https://dlib.eastview.com/browse/publication/9045

5.3. HuTepHeT-pecypchl, B TOM YHCJIe COBpPeMeHHbIe Npo(deccHOHANIbHbIE 0a3bl

JAHHBbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPpaBOYHBLIC CUCTEMbBI

DJIeKTPOHHO-0MOanoTeuHble cucTembl (IBC):

3BC «<FOPAMT» https://urait.ru/

IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
IBC «BOOK.ruw» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHDb» https://e.lanbook.com

Ipodeccuonanbubie 0a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanasl u3nareabcrBa Wiley https://onlinelibrary.wiley.com/

Hayunas 3;1ekTpoHHas 0udanoreka (HIB) http://www.elibrary.ru/
[Mo/1HOTEeKCTOBBIE APXUBBI BeAYIIHX 3aNMATHbIX HAYYHBIX KypHaI0B HA Poccuiickoii
miargopme HaydHbix kypHajioB HOUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlexkTopuym TB" http://www.lektorium.tv/

Yuausepcurerckas napopmanuonnas cucrema POCCHUS  http://uisrussia.msu.ru
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HNHudopMannoHHbIe CIIPABOYHbIE CHCTEMBI

KoncyabranT ILaroc

Pecypcnbl cBOOOAHOTO TOCTYHIA

KubepJ/lennnka http://cyberleninka.ru/;

MuHuCTEepCTBO HAYKH U BbIciero oopasosanusi Poccuiickoii ®@enepanun
https://www.minobrnauki.gov.ru/;

®enepanabnblii moprana "Poccuiickoe oopazoBanue’ http://www.edu.ru/;
Nudpopmanuonnas cucrema "Enqnnoe okHo 1ocTyna k od0pa3oBarejbHbIM pecypcam"
http://window.edu.ru/;

Ennnas xoanexuusi nugposbix 00pa3oBareJbHbIX pecypcoB http:/school-collection.edu.ru/ .
IIpoexTt 'ocynapcTBEHHOT0 HHCTUTYTA pyccKoro sisbika uMenn A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM'' https://pushkininstitute.ru/;
CnpasouyHo-uH(poOpMannoHHbIi noptana "Pycckuii si3pik" http://gramota.ru/;

Cay:xkba TeMaTH4eCKUX TOJKOBBIX cJoBapeii http://www.glossary.ru/;

CaoBapu u 3HIUKJIONeANH http://dic.academic.ru/;

OobpaszoBareabHblii mopraa "Yueba' http://www.ucheba.com/;

3akononpoekT ""O0 o0pazoBannu B Poccuiickoii @enepanuu". Bonpockl H 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC 2JIEKTPOHHBIC 00pa3oBaTe/ibHbIe U HH(popManuoHHbIe pecypebl KyoI'Y

JuexkTpoHHbli KaTajgor Hayunoii 0ubauorexn KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JileKTpoHHasi OnbJanoTexka TpyaoB yyeHnix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO JTHHAMHYECKOT0 00ydeHus http://moodle.kubsu.ru

ba3a y4eOHBIX IL1aHOB, y4eOHO-MEeTOAUYECKMX KOMILJIEKCOB, NYOJIUKALMHA U KOH(]epeHUmii
http://infoneeds.kubsu.ru/

bubuanorexa nugopmannoHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX 00pa30BaTeIbHbIX
TexHoJorui http://mschool.kubsu.ru;
DJIeKTpOHHBIH apxuB 1okyMeHTOB KyoI'Y http://docspace.kubsu.ru/

DJIeKTPOHHBbIE o00pa3oBaTe/bHbIe pecypchl Kadeapbl HHPOPMALUMOHHBIX  CHCTEM H
TexHoJioruii B oOpaszoBannu Kyo6l'Y m HayuyHo-meroaudeckoro xxypuana "LHIKOJIBHBIE
roabI" http://icdau.kubsu.ru/

6. MeToanueckne ykazanus sl 00y4arouuxcs o 0CBOECHUIO U CHUNIMHbBI (MO1YJIA)

[To xypcy mpeaycMOTpPEHO MpOBEIEHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JAeTCs
OCHOBHOH TEOPETUYECKUNM MaTepuaj, JaOOpaTOPHBIX 3aHATUH, IMO3BOJISIIOIIUX CTYACHTaM B
IIOJTHOM Mepe O3HaKOMHUTHCA C MOHSATHEM IuddepeHIHalbHbIX YPaBHEHUH U OCBOMTHCS B
pELICHUH MPAKTHYECKUX 3a/a4.

Baxneilmum »Tamom Kypca SBIsS€TCS caMOCTOsITeNbHasg paboTa MO JUCHUILIMHE
«duddepeHnnanbHbie ypaBHEHUSD.

Lenbo caMoCTOSATENbHOM paboThl OakanaBpa sIBJsIeTCs yriIyOJieHue 3HAaHUH, TOJTyYEeHHBIX
B pe3yJbTaTe ayIUTOPHBIX 3aHATHH. BbIpaOaThIBarOTCSI HAaBBIKM CAMOCTOSITENILHOW pabOTHI.
3aKpenJIsitoTCs ONBIT U 3HAHUS, IOTyUYECHHBIE BO BpeMsl J1a0OpaTOPHBIX 3aHITHI.
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CamocrostenbHass paboTa CTYACHTOB B XOJ€ H3YYCHHUS JUCIMIUIMHBI COCTOMT B
BBINIOJHEHUH  WHAUMBUAYAJIbHBIX  3aJlaHUM, 3a/JaBa€MbIX  MpernojaBaTeieM, BeIyLUIUM
ab0opaToOpHBIC 3aHATHS, ITOJITOTOBKU TCOPETUISCKOTI0 MaTepHralia K JIA0OpaTOPHBIM 3aHATHSIM, Ha
OCHOBE KOHCIIGKTOB JICKIIMH M Yy4eOHOH JIMTEepaTypbl, COIJIACHO KaJICHJApHOMY IUIaHY H
MOJTOTOBKH TEOPETHUECKOTr0 MaTephalia K TECTOBOMY OIPOCY, 3a4eTy W IK3aMEHY, COTJACHO
BOMPOCaM K DK3aMEHY.

VYkazanus o opopmieHuio padoT:

- pa60Ta Ha .Ha60paT0pHLIX 3aHATHUAX U KOHCIICKThI .HCKI_II/II\/JI MOT'YT BBIIIOJIHATHCA HaA
OT/ICTIBHBIX JIUCTAaX JINOO HEIMOCPEICTBEHHO B paboyueil TeTpau;
- O(bopMJ'IeHI/Ie HUHAUBUAYAJbHBIX SaﬂaHI/Iﬁ KEIAaTCIbHO HA OTACJIBHBIX JIUCTAX.

ITpoBepka MHOMBHUIYaJdbHBIX 3aJaHUM 1O TeMaM, pPa300paHHBIM Ha J1a0OpaTOPHBIX
3aHSATHSIX, OCYIIECTBISIETCS Yepe3 HEeJEN0 Ha TEKYIIeM J1abopaTOpHOM 3aHATHH, TMOO B TEUCHUE
HEACIIN MOCJIC 3TOT0O 3aHATHA Ha KOHCYJIbTAllUH.

HJIH Pa3bACHCHHA HCIIOHATHBIX BOIIPOCOB JICKTOPOM HW ACCUCTCHTOM CXKCHEICIIbHO
IPOBOSTCS KOHCYJIbTAIIMU, O BPEMEHH KOTOPBIX I'PYIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHuu QUCHUIUIMHBI MHBAIMJIAMHU U JIMIAMU C OIPAaHUYEHHBIMH BO3MOXHOCTIMHU
310pOBbsl OOJbIIOE 3HAUYEHUE HMMEET WHIUBUIyalbHas ydeOHas pabora (KOHCYJIbTALMM) —
JOIOJHUTEIBHOE Pa3bsiCHEHHE y4eOHOr0 MaTepuaia.

WNuauBuyanbHble KOHCYJIbTAllUM IO NPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOUIMM MHIAMBUAYATU3alMK O0yUYEeHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXIYy MpernojaBaTeNeM M OO0YyYaroIMMCs HMHBAJIMIOM WM JIMIIOM C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBBS.

7. MaTtepuaJibHO-TEXHHYECKOe o0ecrneyeHne o JMCUMILUInHE (MO1YJII0)

Ne HaumeHoBaHMe cieMATbHBIX IOMEIEHU I U Homepa ayaurtopuii /
MOMeIleH Ui VIS CaMOCTOSITeIbHOI padoThl Ka0MHETOB

1. y4eOHBbIC ayAUTOPUHU IS TIPOBEICHUS 3aHITHH 501,502,503,505,506,507,508,
JIEKIIMOHHOI O THIIA 509, 510,513,514

2. yueOHbIe ayauTopuu s mposenenus 3anstuii | 501,502,503,505,506,507,508,
CEeMHUHAPCKOr0 TUTIA 509, 510,513,514

3. KommbroTepHbIe Ki1acchl ¢ BBIX0J0M B MIHTEepHET 503,509,510

4. yueOHbIEe ayAUTOPUU JJI BBIINOJHEHUS] HAy4HO — KaOuner KypCOBOTO
HCCIIEI0BATEIHCKOM paboThI (xypcoBoro

MPOCKTUPOBAHUS  (BBITIOJIHECHHS

NPOEKTHPOBAHH) KypcoBeIX pabor) - Ne 503,

No509, Ne 510

Ob6opynoBanue:
MYJIBTUM €IUHBIN MPOEKTOP,
JKpaH, MEepCOHAIbHBIE

KOMIIBIOTEPHI, yueOHas MeOenb,
JOCKa  ydeOHas, BBIXOA B
WuTtepHer,  y4eOHO-HAIIISIHBIE
ocooust (TemMaTudeckue
WJUTIOCTPAIIUN), MIPUHTED,
NPE3CHTAIMM Ha DJICKTPOHHOM




HOCHUTCIIC, CIINIMT-CUCTEMA

y4eOHBIE  ayJUTOPHH I  CaMOCTOSITEIHHOM
paboTbl, ¢ pabOYMMH MECTaMH, OCHAIICHHBIMU
KOMITBIOTEPHOU TEXHUKOU C MOAKIIOUEHUEM K CETH
«MHTepHET» W O00ECHEYCHHEM HEOrpaHUYECHHOTO
JOCTylMa B  DJJIGKTPOHHYIO  WH(OPMAaIMOHHO-
0o0pa3oBaTeNpHYI0  Cpely  OpraHu3aluud IS
KOKJIOro OOydYaromierocs, B COOTBETCTBHUU C
00BEMOM M3y4aeMbIX JTHUCIUIUINH

KabuHer miag caMoCTOATENIBLHOR
paboTel - No 504, No 509, Ne510

ObopynoBaHue: TEPCOHANBHBIC
KOMIIBIOTEPBI, yueOHast MeOelnb,
JOoCKa  yueOHasi, BBIXOJ B
WNHuTepHer

UccnenoBatensckue  mabopatopuu  (IIEHTPOB),
OCHAIIEHHbIE TAOOPATOPHBIM 000PYIOBaHHUEM

Komnerorepusiii kiaacec Ne 510
MYJIbTUM €THITHBIN IIPOEKTOP,
JKpaH, MepCcoOHaIbHbIE
KOMIIBIOTEPBI, yueOHass MeOenb,
Iocka  yueOHasi, BBIXOJ B
WHTepHer, HarisaHble IOCOOUS.
CereBoe oOopynoBanue CISCO
(MapHIpyTHU3aTOPHI,
KOMMYTaTOphl, 19-TH A10iMOBBIN
CeTeBOil MmKa() CIUIUT-CUCTEMA,
cren «Apxutekrypa [I9BM»

yueOHbIe ayAUTOpUN TPYIIIOBBIX u
VMHJIMBUYaJIbHBIX KOHCYJIbTAlUN

Ne508

O6opynoBanue: MepCOHATBHBIIN
KOMIIbIOTEP, YyueOHas MeOenb,
JIOCKa yaeOHas, y4eOHO-
HarJIsIIHbIE nocoOus
(TemaTHueckue  WILTIOCTPALIUN),
CKaHep, J0CKa MarHUTHO-
MapKepHasi, CTeJUIaXKu ¢ yueOHOU
¥ TIEPUOJINIECKOI JINTepaTypoil

[Tomemienue miast XpaHeHusI ¥ MPOGOUITAKTUIECKOTO
o0ciyxuBaHUs yaeOHOro 000pya0BaHHS

ITomemenne Ne 511, ITomenenne
Ne 516, Ilomemenme Ne 517,
ITomemenme Ne 518

yueOHbIe ayJUTOPUH IJIsl MPOBEAEHUS TEKyLIeH u
IIPOMEXYTOYHOM aTTECTALIUU

501,502,503,505,506,507,508,
509, 510,513,514




