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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHUS 10 AUCHMILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJbTaTAMM OCBOEHHUS POrPaMMblI

11.  Jucmummna b1.0.07.04
o0ecrieyrBacT OBJIAJICHUE CIICIYIOIIUMU KOMITETCHIIUSMU C YYETOM JTara:

«Auddepenunansaple W Pa3HOCTHBIE — YPAaBHEHHS»

Tabmuma 1.1
Kon HanmenoBanue Kon HaumenoBanue KOMITOHEHTa
KOMIIETEHIIUH KOMITETCHIHN KOMITOHEHTa KOMITETCHIH
KOMITCTCHIIMH
OIIK -4 Criocoben nonnMars | OITK-4.1 Criocoben HCTIOB30BaTh
HPHHIIHIIEI padoTEI MaTeMaTHYeCKue METOJIB,
UHPOPMALMTOHHBIX MaTeMaTHYeCKue MOZIEIH u
TEXHOJIOTHH; HCIIOJIB30BaTh IOpOTpaMMHBIE  CpeICcTBa  IJIA
WHPOPMAIMIO, METOABl U pemeHus 3a1a4 coopa, 00paboTku 1
IpPOrpaMMHBIE CpencTBa eé a”anu3a HHGOpPMaLUH
cbopa, 06paboTku u aHamuza | OITK-4.2 Crioco0eH  WCIIONB30BaTh  MPH
JUISL nH}popMaLMOHHO- pELICHUH  TNPAaKTHYECKHX  3aja4
AHAJMTUYCSCKOH TOJJIEPIKKU METOJIb ¥ TIPOrPaMMHBIE CpEJCTBA
HNPUHATHS  YIPaBIEHYECKUX cbopa nHdpopmanum, ee 06pabOTKH
peuieHui W aHanu3a Uil MHPOPMAIMOHHO-
AHAJIUTUYECKOU MIOAEPIKKH
NPUHATHSL YIPABICHYCCKIX
peuieHui

B pesynbrare 0cBOCHUS AUCHUILUIMHBI y CTYJICHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI:

Tabmuna 1.2
OTD/TD Kon  xommoHneHTa Pesynbrarer 00y4ueHus
(ipu HamTMYMK KOMITIETCHIIA
npodcranaapra)/
po¢eCCHOHABHBIE
JEUCTBUS
Amnanns, OIIK-4.1 HA yPOBHE 3HAHUIA!
000CHOBaHME U - TeopeM JudQepeHIHaTbHbIX U Pa3HOCTHBIX YpaBHEHUH
BBIOOp peIIeHust HAa YPOBHE YMEHHUI:
- aHAJTM3UPOBATh U 0000ATh HHPOPMALIUIO
HA YPOBHE HABBIKOB:
- (opMyTHpPOBAaHHS BBIBOJOB HAa OCHOBE IOIYYEHHBIX DPE3yJIbTaToOB
BBIYUCIICHUH
AHanus, OIIK-4.2 HA yPOBHE 3HAHMIi:

000CHOBaHME U
BBIOOp peIIeHust

- JIOTUKM JI0Ka3aTeJbCTB Ba)XKHEHMINUX TEOPEM, JIEKAIIUX B OCHOBE
n3ydaeMbIX B Kypce auddepeHnnanbHpIX U Pa3HOCTHBIX YPaBHEHUI

Ha YPOBHE YMEHMii:
- 0000111aTh, aHAJIN3UPOBATh, BOCIPHHUMATH HH(GOPMAIHIO,
(hopmynupoBaTh 11€7h ¥ BHIOUPATH MYTH €€ JTOCTHKEHUS

HA YPOBHE HABBIKOB:
- . pellIeHus MaTeMaTHYeCKUX 3aJlad, UCIOJIb3YEMBIX IPU IMPUHIATUU
pemIeHni Ha OCHOBE CTaTHCTHYECKOW HH(POPMAIHH;




2. O0bem u MecTo TucuMIUINHBI B cTpyKType OIl BO
O0beM TUCHMILUTUHBI
OO1m1ast TPYI0€MKOCTh UCIUTUINHBI COCTABIISICT 2 3a4€THBIX SAMHUIIBI /72 aKaaeMm.

qaca.

JlcuuIuiiHa peanu3yercss YaCTUYHO ¢ MPUMEHEHHEM JAMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
texnonorui (nanee — JIOT).

Joctynm K cucTeMe AMCTAaHIIMOHHBIX O0O0pa30BaTENbHBIX TEXHOJOTHHA OCYIICCTBISETCS
Ka)/IbIM 00Yy4aroIIMMCsl CAMOCTOSITENILHO € JIF000TO YCTpoiicTBa Ha tuiardpopme Moodle. TTapons
U JIOTUH K JIMYHOMY KaOMHETY / IPOQIITIO IPEAOCTABIISICTCS CTYINCHTY B JIEKaHATe.

Tabmuna 2
Bun pabotsr TpynoeMkocTh TpynoeMkocTh
B aKaJl. yacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
Oo6mast Tpy10eMKOCTh 72 54
KonTakTHas padota c 48 34,5
npenojgaBarejgeM
Jlexun 20 15
IIpakTrueckue 3aHsATUs 28 21
JlaboparopHble 3aHATHSA
IIpakTHyecKkasi NOAr0OTOBKA
CamocrosiTejibHas pa6oTa 24 18
KonTpons
DopMBI TEKYIIETO KOHTPOJIS J3/KP
®dopMa NpPOMeKYTOUHOM Jauer
aTTecTaluu

MecTto aucuumimnsl B ctpykrype OII BO

Huctumumnaa 51.0.07.04 «Inddepenmanbabie U pa3HOCTHBIE YPAaBHEHUS» OTHOCUTCS K
BapHATUBHOI 4YacTW ydeOHOro riaHa 1o HampaBieHuro «busnec-unpopmaruka» 38.03.05.
[TpenonaBanue nucuumuinHel «/luddepeHunanbaple 1 pa3HOCTHBIE YPAaBHEHUS». OCHOBAHO Ha
mucturmmHax — b1.0.07.01 «Maremarnueckuii ananu3», b1.0.07.02 «JIuneiinas anrebpa u
aQHAJIUTHUYECKash TEOMETPUs», B CBOIO OYEPEb OHA CO3/1aET HEOOXOOUMBIE NMPEANOCHUIKH s
OCBOEHMs IPOTpaMM TaKUX IUCHUILINH, Kak b1.B.10 «murannonnoe moaenuposanue», b1.0.21
«AHanmu3 W MojenupoBaHue OusHec-mpoueccoB», b1.0.28 «Apxurekrypa MNpeanpusaTHI»,
b1.0.18 «Maremarnueckast 5KOHOMUKa» U psfia JUCUUIUIMH O BEIOOPY CTYAEHTA.

Teopusa nuddepeHnanbHbIX U Pa3HOCTHBIX YPAaBHEHMM OTHOCHUTCSI K YMCILY OCHOBHBIX
paszenoB COBPEMEHHOM MaTeMaTHKH. 3HaHue TeopuH AupdepeHIHalbHBIX M Pa3HOCTHBIX
YpaBHEHUH SBJISETCS BAXXHOM coCTaBismomied oOmell MareMaTudeckod KylIbTypel U
MaTe€MaTH4€CKON rPaMOTHOCTH BBIITYCKHHKA.

o0bem DK (B cocTaBe JUCIHUIIIMHBI): KOJMYECTBO aKaIEMUYECKUX YaCOB, BbIIEJICHHBIX Ha
CaMOCTOSITENIbHYIO paboTy oOywaromuxcsi: Bcero mo DK - 24 a.y., u3 HUX: 24- KOIUYECTBO
aKaJeMHUYECKHX YacoB, BbIICJICHHBIX Ha NPAKTUKOOPHUEHTHPOBAHHBIE 3aJaHUSl M TEKYLIUI
KOHTpOJIb ycrieBaeMocTu: Beero 1o OK — 24 a.q. KonnuecTBo akaieMHUUECKUX YacOB, BBIIEIEHHBIX
Ha CaMOCTOSITENIbHYIO paboTy oOyuatomuxcs B pamkax OK - 24 a.q.

JlucuuiuinHa u3ydaercs B 3-M cemecTpe 2-ro Kypca o0ydeHusl.

dopMoil MPOMEKYTOUHON aTTECTAIIMU B COOTBETCTBUHU C YUCOHBIM TUIAHOM SIBISIETCS

3a4CT.
3. Conep:xaHue U CTPYKTYpa TUCIHHTIHHBI
Tabnwuma 3
Ne n/mm HaumeHoBaHue Tem O0beM AMCHUIIMHEL, Yac. ®opma
TeKyIero
KOHTPOJIS
ycneBaeMocCTH,




TPOMEKYTOTHO
il aTTecTanuu
Bcero KonrakTHas padora CP
o0yyarommxcs ¢
npernogaBaresaemM
Mo BUAAM y4eOHBIX
3aHATHI
J JIP I3 K
C
P
Baenenue. 13
Tema 1 JuddepeHnmransHbIe 1 5 5 44)
ypaBHECHUS 1-r0 mopsiaKa
(AY-1).
Juddepennmansabie K/a3
Tema2 | ypaBHEHHUS BBICIIHX 11 2 5 4(4)
TOPSIKOB.
CucreMsl K/13
Tema 3 | auddepeHnuraibHbIX 13 4 5 4(4)
YpaBHEHUH.
KadecTBeHHBIC METOIBI K/13
TEOpUHN
Tema 4. JdpepeHIATHHBIX 12 4 4 4(4)
YpaBHEHHU.
IIpumepnt K/O3
Tema 5 | muddepeHInaTbHBIX 13 4 5 4(4)
JUHAMHYECKHX MOJICIEH.
Tema 6 | Pa3sHOCTHBIC ypaBHECHHS 12 4 4 4(4) K/13
IIpomexyTouHas arTecTaius 3a
24
Bcero (akam./acTp. yachl): 72/54 | 20/15 28/21 (24)/
18

Hcnonb3yeMble COKpaIEHUsI:
JI — 3aHATHS JTEKIMOHHOTO TUTA (JIEKIUH U WHBIE ydeOHbIe 3aHATHS, TIPeIyCMaTpPHBAIOIINE
MPENMYIIECTBEHHYIO Mepeady yaeOHOH HHPOPMAIH TIeJaroriieCKUMH PabOTHUKAMK OpraHu3aIuy 1 (1ITH)
JIMIaMu, IIPpHUBJICKAaCMbIMU OpI‘aHH?,aHPIeﬁ K pcaji3anuun O6p330BaTeJ'H)HBIX ImporpaMm Ha UHBIX YCJIIOBUAX,
oOydJaromumcs) ;
13 — mpakTuuecKre 3aHsATHs (BUIbI 3aHATHS CEMHUHAPCKOTO TUIIA 32 HCKITIOYCHHUEM JIAOOPATOPHBIX PadoT) ;
KCP — unnuBuayanpHas padboTa 00y4aronmxcs ¢ neIarorndeCKuMU pabOTHUKaMU OPTaHU3aluy U (WIIH)
JMLIAMH, TTPUBJICKAEMBIMH OpPTraHU3aIMel K pean3anu 00pa3oBaTelIbHBIX IPOrPaMM Ha WHBIX YCIOBUSX (B
TOM YHCJIe HHANBUyaIbHbIE KOHCYIIBTAINHN) ;
CP — camocTosTenbHas padoTa, OCyIIeCTRIsIeMas 0e3 yJ4acTHs MeJarornieckux pabOTHUKOB OPraHU3aIuy U
(vM) 7ML, PUBIIEKAEMBIX OpPraHU3alUel K pea3alud 00pa30BaTebHBIX IPOrPaMM Ha MHBIX YCIOBUSIX;
CII — camonpoBepka;
CPO - camocTosTenbHas pabora 00y4daromerocs
K — npaktrueckre KOHTPOIbHBIE 3a1aHU,
J13 — momaiHee 3aJaHue,
3a — 3auer.
Coaep:xanue TUCHUINIMHBI
Tema 1. BBenenue. luddepenuuanbunie ypasuenus 1-ro nopsiaka (AY-1).
[Ipenmer yueOHOM muctuminHbl. [loHSITHE TMHAMUYECKONH CHCTEMBI U OOBIKHOBEHHOTO
nuddepeHIHaTbHOTO YpaBHEHUS. Onpenenenne penieHus OOBIKHOBEHHOT'O
muddepeHInaTbHOTO ypaBHEHUs. Teopema CYIIECTBOBAHHMS W E€IUHCTBEHHOCTH PEIICHHS
muddepernranbHoro ypaBHeHus. 3agaun Komm. [eomerpuueckas WHTepHpeTanusi perieHus
0OBIKHOBEHHOTO Au(depeHnnaIbHoro ypaBHeHuss. ®a3oBoe MpOCTPAaHCTBO, BEKTOPHOE TOJIE
CKOpOCTeH W3MEHEHHs cocTosHusA. PacmupenHoe ¢a3zoBoe mpoctpanctBo. JY-1 ¢
pa3leNeHHbIMU U Pa3JeisSIoIUMUC TepeMeHHbIMU. OIHOpPONHBIE ypaBHEHUs. YpaBHEHUS,



MPUBOISIIMECS K ONHOPOAHBIM. JIMHElHbIe ypaBHEHUA |-ro opsiaka. YpaBHenue f.bepHymu.
Juddepenunanbapie ypaBHeHUs 1-ro mopsaka B monHbx auddepennnanax. [IpulnmxenHsie
MeTOJIbI perieHus nuddepeHnanbHbIX ypaBHeHud. Metoxa Ditniepa. [IpuMepsl TuHaMHYECKUX
CHCTEM, OIUCHIBAEMBIX OOBIKHOBEHHBIM TU(PEepeHIINATBHBIM YPAaBHEHUEM TIEPBOTO MOPSAKA:
HAKOIJICHHE KanuTaia, nHQIISAIMS, pa3MHOKEHUE OaKkTepuid, pacnal paAloaKTHBHOIO BEIIECTBa,
pacnpoCTpaHeHue AMKUIEMUN 1 HAPKOMaHUH, IPOCTENIIasi MOZEIb HApOIOHACEIECHUS

OcHoBHble TepMuHBL: quddepeHnnansuple ypaBHeHus, 3a1ada Komu; obiiee, yactHoe
u ocoboe pemenue J1Y.

KontposnbsHbie BOpoCHI:

1. Omnpenenenne Y;

2. ['eomeTpuyeckuit cMmbica 3aaaun Komy;

3. O61mee u yacTHoe pemeHue AudPepeHnanbHOr0 YpaBHEHUS.

4, OOmmwmit 1 yacTHBIN HHTETpai TudGepeHIInaIbHOTO YPaBHEHHUS.

5. Tunel quddepeHranbHbIX ypaBHEHUN 1-ro mopsaKa U METOIbI UX
HUHTETPUPOBAHUS;

6. OnpeneneHus TMHEHHOTO OHOPOAHOTO U HEOXHOPOAHOTO TU(PepeHIINATHHOTO
yYpaBHEHUS;

7. TeopeMbl 0 CTPYKTYpe OOIIEro pereHus JJMHEHHOTO OTHOPOIHOTO U
HEOAHOPOIHOT0 U (hepeHINaTIbHOIO YPaBHEHUS;

8. Mertobl HaX0KAEHUS YaCTHOTO PEUICHUS JIMHEMHOTO HEOTHOPOIHOTO

g depeHInaTbHOTO YpaBHEHUSI.

Tema 2. InpdepeHnuaibHbie ypaBHEHUS] BHICIIUX MOPSIKOB.

Hexoropsie tunsl /1Y n-ro nopsaxa, JoIycKaroue MOHWKEHUE OPSIKA.

OO01ue cBeieHus 0 JIMHEHHBIX YpaBHEHUSAX BBICIIETO MOpsAKa. JINHEelHbIE OHOPOAHbIE
YPaBHEHHUs BBICIIETO NOpsAaKa. JIMHEWHbIE OQHOPOAHbBIE ypaBHEHUsS 2-ro nopsuaka. JInHelnsie
OJHOPOJHBIE YpaBHEHMsI 2-TO MOpsAKa C MOCTOSHHBIMHU Ko3(dduuuentamu. [eomerpuueckas
UHTEpIpeTalys peleHus: OIHOPOAHOTo AuddepeHnanbHOro ypaBHEHUs: BTOPOTro MOpsIKa Ha
¢dazoBoit mockocTu. @a3zoBbie MOPTPETHI TUDPEPEHIINATBHOTO YPaBHEHHUSI BTOPOTO MOPSIKA!
cemno, ysen, ¢okyc. IloHATHE YCTOMUMBOCTH M HEYCTOMYMBOCTH IOJIOKEHHSI PaBHOBECHS.
JloctarouHoe yciaOBHE YCTOMUMBOCTM MOJIOKEHUS paBHOBecus. JIuHellHble HEOAHOPOAHBIE
ypaBHeHHsI n-ro nopsaka. CTpykTypa oOmiero pemieHus. MeToi BapHallUU MPOM3BOJIBHBIX
NOCTOSIHHBIX (Meron Jlarpanxka) Juisi ypaBHEHHs 2-T0 mopsiika. JIMHelHble HEOIHOPOIHBIE
ypaBHEHHsI 2-r0 TOpsAKa € MOCTOSHHBIMHM KOod(p@HIHMEeHTaMH (METOA HeOoNpeaeIeHHbIX
k03 dunnentoB). JInneitHoe HeomHOpOoAHOE AU dEepeHIIMATBHOE YPaBHEHUSI BTOPOTO MOPSIIKA.
AmmuintyiogactotTHas U (a304acToTHas XapakTepucThka. Pezonanc

OcHoBHble TepMHHBI: U depeHIalbHble ypaBHEHUs BBICHIETO0 MOpsiKa, ooliee,
yacTHoe U ocoboe peuienue /1Y Beicuiero mopsiika, Meton bepnymnu, merton Jlarpanxka,
ypaBHenue bepuymm, ypauenue Kiepo, pa3oBsiif mopTper, pe3oHaHc.

KoHTposibHBIE BOIIPOCHI:

Omnpenenenue 1Y BrICIIero mopsiaka;

Oob1u1ee u yacTHOE perieHue U GepeHIalIbHOT0 YPaBHEHHUS BBICIIETO MOPSIKA.
OO61muii u yacTHBIN nHTErpas AU GepeHINaTbHOrO YPaBHEHUS BBICILIETO MOpPsiAKa.
JIuneliHble ONHOPOAHBIE YPABHEHMS BBICLIETO MTOPSAIKA;

JluHeiiHble HEOTHOPOAHBIE YPABHEHHUSI BBICIIETO MOPSIKA;

Teopembl 0 CTPYKType 00ILero pemeHust TMHEHHOTO OAHOPOIHOTO U
HEOHOPOAHOTO MU PEepeHIINATBEHOTO YPaBHECHHS;

7.  Metoabl HaXOX/JIEHHs YaCTHOTO PEIICHHUs JIMHEHHOTO HEOAHOPOIHOTO
G depeHIIaTbHOTO YpaBHEHUS.

8. Pesonanc.

Tema 3. Cucrembl quddepennnanbubix ypasHenuii (CAY).

Cuctembl nuddepeHuuanbHplx  ypaBHeHUH. OCHOBHBIE TIOHSATHS M OINpPEIETCHHS.
NurterpupoBanne HopmanbHou CIIY cBeaeHMEM K ONHOMY YPaBHEHHUIO BBICIIETO TMOPSIKA.

ocoarwhE



Meron uckmodenus. Pemenue cucrem auddepeHnnanbHbIX ypaBHEHUH B MaTeMaTHUYECKUX
nakerax MAPLE, MATLAB, MATHCAD.

OCHOBHBIE TEPMHHBI: cUCTEMbI U (EepeHHATBHBIX YPaBHEHUI BBICIIEr0 IMOpsAIKa,
UHTErpupoBanue cucreM 1V, MeTon UCKIIOYECHHUS.

KoHTposibHBIE BOIIPOCHI:

1. Omnpenenenue cucremsr CIY;

2. MWurerpuposanue cucrembl C/IY;

3. HWurerpupoBanue HopmansHoii C/1Y cBeneHrEM K OAHOMY YPaBHEHHUIO BBICIIETO
HIOPSIIIKA;

4. Merox UCKITIOUEHUS.

5. MHcnonb3oBaHue MaTreMaTHYeCKUX MAKETOB JUIsl peleHus AuddepeHnnanbHbIX
YpaBHEHUM.

6. Mcnonb3oBaHue MaTeMaTHYECKUX MAKETOB JUIsl PELLICHUS CUCTEM
Qg QepeHInaIbHbIX YpaBHEHUH.

Tema 4. KauecTBeHHBbIe MeTOAbI TeOpUuM AU epeHINATBLHBIX YPABHEHH.

[TonoxeHnuss paBHOBECHS JUHAMUYECKUX cucrteM. [loHATHE YCTOMYMBOCTH H
HEYCTOWYUBOCTH IIOJIOKECHUs paBHOBecus. JluccuUmaruBHBIE M KOHCEPBAaTHBHBIE CHCTEMBI.
bu¢ypkanms nojaoxxeHuit paBHOBecHs AMHaMUYecKknx cucteM. Kaccudukanus Oudypranuii.
OneMeHTsl Teopuu Karactpod. Ilpumepsl HCHOIB30BaHUS TEOPUU KaTracTpod: MOAEIb
PpBIOOJIOBCTBA, MOJIENb «yTEUKU MO3TOBY.

OcHoBHble TepMmuHBbL: [lomoXkeHue paBHOBecus, YCTOHYMBOCTb, Oupypkarus,
Karactpoda.

KoHTposibHBIE BOIIPOCHI:

1. VcroitunBble U HEYCTONYMBBIE IOJOKEHHSI PABHOBECHSI.

2. budypkanus nonoxeHnit paBHOBECUS TUHAMUUYECKUX CUCTEM.

3. TlonsaTue xaracTpodswl.

4. Touka «HEBO3BpaTa» B MOJEIH PHIOOJIIOBCTBA U MOJIEJIN YTEUKHU «MO3TOBY.

Tema 5. IIpumepsl 1 pepeHIHATBHBIX IMHAMHYECKUX MOJIe/IeH.

HNunamuueckue mozpenu Keiinca. Heoxiaccuueckas mognens pocrta. Moxens Counoy.
Mogenb JUHAMHUKY IPOU3BOJICTBA C HEJIMHEMHBIMU POU3BOJICTBEHHBIMU (DYHKIUSAMHU.

OcHoBHbIe TepMuHBL: Mozaenb KeitHca u ee Monudukanuu, wmoxens Conoy,
IIPOM3BOACTBEHHAs (DYHKIIHS, TUHAMUYECKasi MOJIETb POU3BOJICTBA.

KoHTposibHBIE BOIIPOCHI:

1. JIunamuueckue monenu Kelinca.

2. Heoxmaccuueckas Mozienb pocTa.

3. Monens Coroy.

4. Mogenb TMHAMHUKH TPOU3BOJICTBA C HEJTMHEHHBIMU MPOU3BO/ICTBEHHBIMU
GYHKIMSIMH.

Tema 6. PazHoCTHBIC ypaBHEHHS.

Ompenenenve  pa3HOCTHOTO  ypaBHeHHs.  JluckpetrHoe  nuddepeHiupoBaHue.
JlarupoBanue. [Ipumepsl pemeHns pa3HOCTHBIX YpaBHEHM. PelleHne pa3sHOCTHBIX ypaBHEHMM
C TIOMOIIBIO TTAKETOB MaTeMaTHMYE€CKOro MOeIupoBaHus. 3akitodeHue. O030p MmpoiaeHHOTO
Mmarepuaia.

OcCHOBHbIE TEPMHHBI: PA3HOCTHOE YypaBHEHHUE, CHCTEMa pPAa3HOCTHBIX YpaBHEHHH,
JIaTMpPOBAHUE, aBTOPETPECCHS], paclpeieIeHHas: aBTOPETPECCHS.

KoHnTponbHBIE BONIPOCHI:



Omnpenenenre pa3HOCTHOTO YPaBHEHHUS.

CucTtembl pa3HOCTHBIX YPaBHEHU.

Huckpernoe auddepeHmpoBaHue.

JlarupoBanue. Mozaenu pacupeieIeHHON aBTOPETrPECCHH.

[Tpumepsl perieHus: pa3HOCTHBIX YPaBHEHUH.

Pemienne pa3HOCTHBIX YpaBHEHHUW C TIOMOIIBIO [AKETOB MaTreMaTU4YeCKOTO
MOJICIIUPOBAHHUS.

ogakrwdE

4. MaTrepuaJbl TeKyliero KOHTPOJIsi yCIeBaeMOCTH 00y4ar0IuXcs
4.1. ®opMbI U METObI TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH
B xone peanuzanuu nuctuIinHbl «JInHeitHas anreOpa u aHaTUTUYECKast TEOMETPHI»
UCIIOJIb3YIOTCS CIEAYIOLINE METO/bI TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH 00yUaroIInXCs:

Tabmuma 3.1
Tema (pa3nen) ®DopMBbI (METOIBI) TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH
Tema 1. JlomarrHee 3agaHue
Bgenenne. Auddepennnansaeie ypaBaeHus 1-ro nmopsaka (Y-
1).
Tema 2. KonTtponsHas padora,
Juddepennnanbaple ypaBHSHHS BHICIINX MTOPSIIKOB JIOMaIIHee 3aJaHue
Tema 3. KonTtpomnsHas padora,
Cuctems! muddepeHnnanpHbIX ypaBHEHUH. JIOMAIIHee 3aJaHue
Tema 4. KontpomnsHas padora,
KauectBeHnble  merompl  Teopun AU GEpeHIHATBHBIX JIOMaIlHee 3aJaHne
YpaBHEHUU
Tema 5. KonTtponbHas pabora,
[Tpumeps! quddepeHnnaibHbIX IMHAMHUECKHX MOJeIIeH JIOMaIIIHee 3a/1aHue
Tema 6. KonTtponbHas pabora,
Pa3HOCTHBIE ypaBHEHUS JIOMAIIIHee 3a/1aHue

4.1.2. 3a4yeT NPOBOAUTCS C MPUMEHEHUEM CJIeAYIOIIMX METOA0B (CPeACTB):
3adeT BKJIIOYaeT B ceOs MPOBEPKY TEOPETHUUECKUX 3HaHMU B (OpMe YCTHOTO ompoca U
NPOBEpPKY MPAKTHUECKUX HABBIKOB B NMUCHbMEHHOH ¢opme. Bo Bpems 3adera mpoBepsiercs Tai
ocsoenuns komnerennui OIIK-4.1 u OIIK-4.2.
Bo Bpems nposepku copmupoBaHHocTy dTana komnereHmu OIIK-4.1 ouenuBatores:
- YMEHHE TPaMOTHO (OPMYIUPOBATh OCHOBHBIC TTOJIOKEHUS TMHEWHOMN anreOphl M aHAIUTHIECKOM
reOMETPUH;
- OPCACTABICHUC X0[Aa U PE3yJibTaTa PCIICHUS
- YMEHHUE aHAIIM3UPOBATH IIOJyUYEHHBIE PE3YJILTATHI.
Bo Bpems nposepku copmupoBanHocTy dTana komrnereHuunOIIK-4.2 ouenuBatorcs:
- YMCHHUC I'paMOTHO (1)0pMyJ'II/IpOBaTI> TCOPEMbI MATCMATUYCCKOT'O aHAJIN3a,
- YMEHHUC YCTKO IIPOBOAUTE A0KA3aATCIBCTBO TCOPEM NIEPCUNCICHHBIX PA3ACIIOB MAaTCMATHUKU
- YMC€HUC BBI6I/IpaTL palOHAJIbHBIC METOABI PCIICHHUA, UCXOAA U3 JAaHHBIX 3a1a4u.
[IpenonaBarenb OIIEHUBAET YPOBEHb MOATOTOBIEHHOCTH 00YUYaIOLIUXCS K 3aHATHIO 110
CJIEYIOIINM ITOKa3aTeIsIM:
- YCTHBIE OTBETHI Ha BOMPOCHI MIPETIOAABATENS [10 TEME 3aHATHUS;
- IPOBEPKHU BBINIOJHEHUS IOMALTHUX 3a/1aHUM ;
- 110 pe3yabTaraM BbINOJIHEHUS TECTOB
Kpurepun onennBanus onpoca:
— coepkaHue U (GOPMYITHUPOBKH OTBETOB Ha BOIIPOCHI;
— TIOJTHOTA M aJIeKBAaTHOCTh OTBETOB.
Jeranuzanust OamjioB M KPUTEPUM OLCHKM TEKYIEro KOHTPOJS YCHEeBAEMOCTH
YTBEPKAAIOTCS HA 3aceJaHUU Kadeaphl.




[IpomexxyTouHast arrectamusi MOXET NpoBoAWThCS ycTHO B JIOT/muchbmeHHO C
MPOKTOPUHTOM/ TECTUPOBAHUE C MPOKTOPUHTOM. J[JIs1 yCIIENTHOTO OCBOEHUS Kypca ydameMycs
PEKOMEHAYETCSI 03HAaKOMUTHCA C JIUTEPaTypol, pa3MelIeHHON B pasziene 6, U MarepualiaMu,
BbUTOKEHHBIMU B JIOT.

4.2. MarepuaJjibl TeKyLIero KOHTPOJIsl yCIIeBaeMOCTH 00y4aroIIuXCsl.

TumnoBblie oLleHOYHbIE MaTepHAJIbI 110 Teme 1
Jomammuee 3aganue 1.
3AJJAHUE 1. [TpoBeputh, sBIsSETCS M (YHKIHSA YaCTHBIM peuieHueM
nuddepeHIMaIBHOTO YPaBHEHHUS

2yy'=1,
BapuanTs! pereHus
y=xX

y=+/x

y =xvx
yzllJ;

[IpaBunpHOE pemeHne

y =+/x;

3AJJAHUE 2. [IpoBeputh, sBusieTcs U (QYHKIHUS YACTHBIM pelieHuemM
T HepeHIMATEHOTO YPABHCHHS.

d

tgxdx + & 0.
y
BapuaHThl pemeHus
y =sin x;
Yy =CO0SX;
Yy =tgx;
y =ctgx;
[IpaBunpHOE pemeHne y=C0sX,
3AJAHUE 3. [TpoBeputh, sBIsSETCS M (YHKIHUS YaCTHBIM pelieHneM
¢ depeHIMaTBbHOTO YPaBHEHUS
y'+2y=0.
Bapuants! penienus
2X

y=¢€-,
y=¢’;
y — e—2x .

—2X.
y=Ce ",
[IpaBunbpHOE pelieHue
y — e—2x .
3AJIAHUE 4. [IpoBeputh, sBAsieTcs U (QYHKIHS YACTHBIM peLIEeHUEM

muddepeHIMaTBEHOTO YPaBHEHUS
X2y"—2xy'+ 2y =0;
BapwnanTs! pemenns
y=x

10



y=X

y =X+ X
y=1+x°
[IpaBuIbHOE pEIICHHE
y=X+X
X°y"—2xy'+ 2y =0;
y =X+ X%
y'=1+2X

y"=2

2X° —2X—4X* +2x+2x* =0
3AJIAHUE 5. Haiitu o61miee pemenue auddepeHnaibHor0 ypaBHEHUS.

yr — XyZ
BapuanTs! penienus
y=x"+C
y=-2/x"+C

y=x

y=x+C

[IpaBunpHOE pemeHne

yl — Xy2;

F = xdx;
~1/y=x*12+c;
y=-2/x*+C.
3AJIAHUE 6. Haiitu o61ee pemenue nud@epeHuaibHOro ypaBHeHHUs.
yy'+x=1.

BapuanTs! perienus

y=./(1+ x)2 +C

y =+(1+x)°

y=(1+ x)2 +C

y=(1+x)’

[IpaBunbpHOE pelieHue

yy'-x=1.

ydy /dx =1+ X

ydy = (1+ x)dx

y2/2:(1+x)2/2+C;

y=4(1+ x)2 +C

3AJIAHME 7. Haiitu o61ee pemenue qudGepeHnaabHoro ypaBHeHHs.
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xy'=1+Yy;
BapuanTs! pereHus
y =CX
y =Cx’
y =2CX
y=Cx-1
[IpaBunpHOE pelieHue
xy'=1+y;
xdy/dx=1+y
dy _dx
1+y X
In(1+y)=Inx+InC
1+ y=Cx;
y=Cx-1
3AJIAHUE 8. Haiitu obiiee pemenue quddepeHnaaisHOr0 ypaBHEHUS.
x*(y° +5)dx+(x*+5)y’dy =0
BapuanTs! pemenns
y®+5= (x3 + 5)
y3+5:C/(x3+5)
y*=(x*+5)
y’=C/x°
[IpaBunbHOE pemieHue
xz(y3 +5)dx+(x3 +5)y2dy =0
yidy ~ x%dx
vy 45  X*+5
In(y®+5) = —In(x3 +5)+ InC

y3+5=C/(x3+5)
Tunosbie OICHOYHBIC MaTepHuaJjbl IO TEME 2

JlomaiHee 3ajaHue 2.
3AJTAHME 9. Haiitn yacTHOE peleHre uim pemuTs 3aaady Komm

(1+x)dx—ydy =0; y(1)=-1.

BapuanTs! pemenns

y =1+ x)2 -1
y?=(1+ x)2

y2 — XZ _1

y2 :XZ

[IpaBunpHOE pemeHne
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(1+x)dx—ydy =0;
(1+x)dx = ydy
2 2

(1+x) oY

2 2
y(1)=-1
1+C=0,5
C=-0,5
y2=(1+x)" -1

3AZIAHHUE 10. Haiitu yacTHO€ pelieHne wid pemuTh 3aaaay Komm
ydx + ctgxdy =0; y(0) =-1;

BapuanTsl pemenus

y =—C0SX
y =COS X
y =-sinx
y =sinx

[IpaBunpHOE pemeHne

ydx +ctgxdy = 0; y(0) =—1;
dy dx  sinxdx

'y ctgx  cosx

Iny=Incosx+InC

y =Ccosx

-1=C

y =—C0S X

3AIAHHUE 11. Haiitu yacTHO€ pelieHne win pemuTh 3aaaqay Komm
Y 2(y-3)
dx

BapuaHnTs! pereHus
2X
y=¢

, €CITU TIpH X:O, y:4.

y=e"+3
y:282x
y=e-1

[IpaBunpHOE pemeHne
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In(y—3)=2x+InC

y —3=Ce*

1=C

y=e"+3

3AZIAHHUE 12. HaiiTu yacTHO€ pelieHne Wik pemuTh 3aaauay Komm
(1— x2) y'+2x=0; y(0)=1.

BapuanTsl pemenus

y=In(1-x*)+1
y=In(1-x°)
y=In(1-x*)+C
y=In(1+x*)

[IpaBunpHOE pemeHne

(l— xz)y'+ 2x=0;y(0)=1.
dy 2X

y= In(l— x2)+1

3AJJIAHUE 13. Haiitu oOuiue uHTErpasgbl ypaBHEHUN
x?(y® +5)dx+ (x* +5)y’dy = 0;

BapuanTs! perienus

3 C
= -5
y x}+5
C
3 _
y x}+5
s C+5
x}+5
5
3 _
y X +5

[IpaBunpHOE pemeHne
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X2 (y? +5)dx + (x* +5)y’dy = 0;

2 2

X y

dx =— dy;
(x* +5) (y* +5) y
In|x3+5|=—ln|y3+5|+lnc;
C
3——_
y X345

3AJIAHUE 14. Haiitu o01mue nHTETrpayibl ypaBHCHHIN

XA/1+ y2dx + yv1+ x*dy = 0;

BapuanTs! perienus

J1+x2 =—\/1+ y’ +C.
N :\/1+ y2.
Jix =1+ y2.

1+%° :—\/1+7+C.

[IpaBunpHOE pemeHne
Xo/1+ y2dx + yv/1+ x2dy =0;

xdx _ ydy
J1+ % \/1+ y? ’
2o ) d(uet)=ar2fpey?) Cofae )

V1+x% = —J1+y? +C.

3AJIAHUE 15. Haiitu o0mivie nHTErpaibl ypaBHEHUI
xydx + (1+ y*)V1+x*dy =0;

BapuaHThl pemeHus

1+x* =-Inly|-y*/2+C.
\/1+7=—In|y|—y2/2.
\/1+7=—In|y|—y2/2+c.
\/1+7=y—y2/2+C.

[IpaBunbpHOE pelieHue
xydx + (L+ y*)vV1+ x*dy = 0;
xdx @+ y*)dy.

NG y
d(1+x d
(—2) = —_y_ ydy’
241+ X y

V1+x* ==In|y|-y*/2+C.

3AJIAHME 16. Haiitu oO1iue uHTErpajisl ypaBHEHUH

y =5y;

BapuanTts! perenus
y =5x+C.

2.Jy =5x+C.
2,y =x+C.
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\/§=5x+C.

[IpaBunpHOE pelieHue

y =5\y;

y(0) = 25.
dy /[y =5dx;
Z\N =5x+C.

TunoBbie OLleHOYHBbIE MaTepHAaJIbI 10 TeMe 3
JlomaiHee 3a1anue 3.
3AJAHUE 17. HaiiTu yacTHbIE pelIeHUs, YA0BIECTBOPSAIONINE HAYAIbHBIM YCIOBUSIM

yy'=-2x;y(0)=2
BapuanTs! perenus
y>=-2x"+C
yi=-2x*+2

y> =2x° 42
yr=x*+2

[IpaBuibHOE penieHue
yy'=-2x;y(0)=2

ydy _ ,
dx
y?/12=-x"+C

C=2

y?=-2x"+2

3AJTAHUE 18. HaiiTu yacTHbl€ pellieHUs], YIOBIETBOPSAIOIINE HAUYaJIbHBIM YCIOBUSAM
xy’dx + ydy = 0;

y(0) =1.

BapwuanTs! pemenns

y — e—lez

y — Ce—X2/2

y=e"

X

2
y=e*"?+2
[IpaBunpHOE pemeHne
y= e—x2/2
xy2dx + ydy =0;
y(0)=1.
dy =—xdXx.

Iny=-x*/2+InC.
y:Ce’XZ’Z
Cc=1

X212

y=e
3AJIAHME 19. Haiitu gacTHbIE pelIeHNs, yIOBIETBOPSIONINE HaYaJIbHBIM YCIOBUSAM

y =5y;
y(0) = 25.
BapuanTs! perenust
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2y =5x+1,
y =5X+2.

JY =2,5x+5 2|y =5x+1.
[IpaBunpHOE pelieHue
y =5y

y(0) = 25.

dy /[y =5dx;

2Jy =5x+C.

10=c

Jy =2,5x+5
3AJAHUE 20. PemuTh nuHEiiHOE ypaBHEHUE
y'—2xy = 2x°
BapuanTs! perienus
y=x%" -1+C
y=e* (x-1)+C

y =-2(x+1)+Ce”
y=x%" —1+C
[IpaBunpHOE pemeHne
y'-y=2x
V'u+u'v—uv=2X;
V'u+v(u'—u)=2x;
u'=u;

du/u=dx;

Inju| = x;

u=e’

v'e* =2x; dv =2xedx;

u=x;du=dx;
V= ZI xe¥dx=Jdv=2e"dx; =
v=-2e"

=—2xe™* + Zje’xd (x)=—2e7(x+1)+C.
y=uv=-2(x+1)+Ce"

3AIAHHUE 21. Pemuth nuHeitHOE ypaBHEHHE
y+y=e’

BapuaHTs! penieHus

y=(x+c)e”*

y=(x+c)e™

y=(x"+c)e”
y=(x+c)e™

[IpaBunbpHOE pelieHue

17



y+y=e’;
viu+v(uu)=e™
du
i
Inu=-x;u=e;
vieX=e;dv/dx=1
V=X+C;

)

y=(x+c)e™
3AZIAHUE 22. Pemuth nMHEHHOE YpaBHEHUE
Xy'=2y =X
BapuanTel pemenus

y = x? (—x‘l +C)

y= x(—x’1 + C)
y=x>+C

y=x"+Cx
[IpaBunpHOE pemeHne
Xy'=2y =x;

vV'u+vu'-2uv/x=1,
vu+v(u'-2u/x)=1;

u'=2u/x;

du/u=2dx/x;

u=x%

v'xi=1

dv = x2dx;

v=—X"+C;

y=x*(-x"+C).
3AJJIAHUE 23. PemuTs JIMHEHHOE ypaBHEHUE
(xy+e*)dx—xdy =0

BapuanTs! perienus

y =¢e"+InCx
y=e"+Cx
y =e*InCx
y:exz InCx

[IpaBunbpHOE pelieHue
(xy+ex)dx— xdy = 0;
xdy = (xy +e*)dx;
y'=y+e*/x;
y-y=e'/x
viu+v(u'-u)=e*/x
u'=u;du/u=dx;u=e";
v'e* =e*/x;
dv=dx/x;
v=Inx+InC;
v=InCx;
y =e*InCx.
Tunosblie OlleHOYHbIE MAaTepPUAJIbI 110 TeMme 4
JlomaiHee 3a1anue 4.
3AJJAHUE 24. Haiitu of1iiee perieHre o1HOPOAHOTO AU(hepeHIInaIbHOr0 ypaBHEHUS
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y"-3y'+2y=0
BapuanTel pemenus
y=Ce” +C.e"
y=Ce” +C,e*

y =C.e™ +C.e*
y=Ce*+Ce™
[TpaBunbHOE pemieHne
y=Ce”+C.e"
3AJIAHME 25. Haiitu ofuiee penienre 0JHOPOAHOTo 1 HepeHInalbHOr0 ypaBHEHUS
y"-6y'+8y=0.
BapuanTs perueHust
y=C,e* +C,xe¥
y=Ce” +Ce
y=C, +C.e"
y=C,e” +C,e*
[TpaBunbHOE penieHne
y"-6y'+8y=0.
y=Ce” +C,e*
3AJIAHME 26. Haiitu obuiee peuienre 0 JHOPOAHOTO 1 (HepeHIIHaTbHOTO yPaBHEHUS

y"+9y'+20y=0

BapuanTs perieHust
y=Ce ™ +C,e™
y=Ce" +C,e™
y=Ce*+C,e>
y=Ce*+C,e™
[IpaBunbpHOE pelieHue
y=Ce ™ +C,e™
3AJJAHUE 27. Haiitu oO1uiee perieHrne oJHOPOAHOTrO AU(depeHnaibHOro ypaBHEHUs
y"+5y'+4y=0.
BapwuanTs! pemenns
y=Ce*+C,e*
y=Ce*+C.e"
y=Ce”+C,e"
y=Ce*+C,e*
[IpaBunpHOE pemeHne
y=Ce*+C,e™

3AJIAHUE 28. Haiitu uacTHoe peleHHe OAHOPOAHOro auddepeHInanIbHOro
ypaBHEHUS

y"=3y+2y=0;y(0)=2,y'(0)=-2.
BapwnanTs! pemenns

y =™ +2e*

y =2¢e"
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y =26 +¢*

y = 2e** + 2¢"

[IpaBunpHOE pelieHue
y=Ce* +C,e";
y'=2Ce™ +C,e"
2=C, +C;;
—2=2C,+C,

C,=2-C,
—2=4-2C,-C,

C,=2

C =0

3AJIAHUE 29. Haiitu wdacTHOe pemieHHe OAHOPOAHOro auddepeHnaibHOro
ypaBHEHUS

y"-6y'+8y=0; y(0)=1 y'(0) =0.
BapuanTs! pemenns

y =2 +1/3e*
y=2/3"+3™
y=2/3e"+1/3e¥

y = 2e** + 3™

[IpaBunpHOE pemeHne
y=Ce”+C,e";

{y' =2C,e™ +4C,e*
1=C,+C,;

{o =2C, +4C,

{ C,=1-C,
0=2-2C,-4C,
C,=1/3

{cl =2/3

3AJJAHUE 30. Haiitu wyacTHOe pemieHHe OJHOpPOAHOro JuddepeHIHanIbHOro
ypaBHEHUS

y"+9y'+20y =0; y(0) =0; y'(0) =-1.
BapwuanTs! pemenns
y=—e" -5
y =—4e ¥ —5g™
y=—e"+e™
y — e74x + e75x
[IpaBunbpHOE pelieHue
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y=Ce™*+Ce”®
{y '=-4Ce™ -5C, e’5x
0=C,+C,;
{1_—4c ~5C,

l

-1=4C, SC

{cl =-1

3AJIAHUE 31. Haiitu wuacTHOe pemieHHe OAHOPOAHOro auddepeHInanIbHOro
ypaBHEHUS
y"+5y'+4y=0;y(0) =0; y'(0) =1.
BapuanTsl perenuns

y=2e* +1/3e¥
y=-1/3e"+1/3e
y=—4e" +1/3e*
y=2/3e"+1/3e*

[IpaBuiibHOE peleHne
y=Ce ™™ +Ce™

{y' =-4Ce ™™ -Ce™
0=C,+C,;

{1 =—4C, -C,

C,=-C
1=4C,-C,
C,=1/3
C,=-1/3
Tunosble oleHOYHBbIE MATEPHAJIBI 110 TeMe 5
JdomamiHee 3aganue 5.
3AJJAHUE 32. Haiitu oluiee pemieHrne 01HOPOAHOro TuHepeHIMaTIbHOr0 YypaBHEHH
BBICIIETO MOpsiAKa
y"+2y'+2y=0.
BapuanTs! perienus
y=e*(C,cosx+C,sinx)
y=e7(C,cosx+C,sinx)
y=Ce *+C,e"
y=Ce " +Cye™

[IpaBunbpHOE pelieHue
y'+2y'+2y =

A, =—1%-1

y=e"(C,cosx+C,sinx)

3AJJAHUE 33. Haiitu oluiee penienrne o1HOPOAHOTO TuddepeHIHaTIbHOr0 YpaBHEHHS
BBICILIETO NOPsIKA

y"-2y'+5y=0

BapuanTs! pemienus
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y =e*(C,cosx+C,sinx)

y =e*(C, cos2x+C,sin 2x)
y=Ce ' +Cye

y=Ce X +Ce™

[IpaBunpHOE pelieHue
y"-2y'+5y=0.

My, =124
y =e*(C,cos2x+C, sin 2x)

3AJIAHME 34. Haiitu o61ee perieHue 0JHOPOAHOTO AudhepeHInalbHOr0 ypaBHEHHS
BBICIIIETO MTOPSI/IKA

y"-2y'+10y =0
BapuaHnTsl pemenus

y =e*(C,cosx+C,sinx)

y =e*(C, cos3x+C,sin3x)
y=Ce > +C,e”

y=Ce ™ +C,e™

IIpaBuibHOE pelieHne
y"-2y'+10y =0.

A, =1+4-9
y =e*(C, cos3x+C,sin3x)

3AJIAHME 35. Haiitu o61ee pernieHue 0qHOPOAHOTO A hepeHIInalbHOTO YpaBHEHHS
BBICIIIETO MTOPSI/IKA

y"'-4y'+13y =0

BapuanTs! pemenns

y =e*(C,cosx+C,sinx)

y =e**(C,cos3x+C,sin3x)
y=Ce > +C,e*

y=Ce ™ +C,e™

[IpaBunbHOE pelieHue
y"-4y'+13y =0.

A, =2+-9
y =e”(C,cos3x+C,sin3x)

3AJIAHME 36. Haiitu o61ee perieHue oJHOPOAHOTO AudhepeHInalbHOr0 ypaBHEHHS
BBICILIETO NOPsIKa

y"+4y'+4y =0.
BapuanTs! perienus

y =e*(C,cosx+C,sinx)
y=Ce *+C,e"

y=Ce X +Ce™
y=e(C,+C,x)

[IpaBunpHOE pemeHne
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y"+4y'+4y=0.
Ay =2
y=e"(C,+C,x)
3AJIAHUE 37. Haiitu o0miee penieHrne 0fHOpOAHOTo qudHepeHIHaTbLHOTO YPaBHEHUS
BBICILIETO MOPSIKA
y"-6y'+9y=0
BapuanTts! pemenus
y =e*(C,cos3x+C,sin3x)
y=Ce +Cye
y =Ce™ +Ce”
y =C,e” +C,xe™
[IpaBunpHOE pelieHue
y"-6y'+9y=0.
A, =3
y=e"(C,+C,X)
3AJIAHUE 38. Haiitu ob1iee penieHue oJHOPOAHOTO Au(depeHInaIbHOro YpaBHEHUS
BBICIIETO MOPSIIKA
y"+8y'+16y =0
BapuanTsl pemenus
y =e*(C, cos4x+C,sin4x)
y =e*(C,cos3x+C,sin3x)
y=Ce ™ +C,xe™
y =e*(C, cos4x—C,sin4x)
[IpaBunbHOE perieHue
y"+8y'+16y =0.
A, =—4
y=e"(C,+C,x)
3AJJAHUE 39. Haiitu o6uiee pemienrne o1HOpoAHOTO Tu(dhepeHIaTbHOr0 YpaBHEHH
BBICIIETO MOpsiAKa

y"-10y'+25y =0
BapwuanTs! pemenns

y =e”(C, cos5x+C,sin5x)
y =e”(C,+C,x)

y=Ce ™ +C,e”

y=Ce > +Cyxe™

[IpaBunbHOE pelieHue
y"-10y'+25y =0.

A, =5

y=e"(C,+C,x)

3AJIAHUE 40. Haiitu ob6mee pemeHue auddepeHnaaIsHOT0 ypaBHEHUS BBICIIETO
nopsiiKa

y m — X.

BapwnanTs! pemenns
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4 2
y=—+ 12 +C,x+C,

24
x* Cx?
=—+ +C,x+C
y 12 2 2 3
4 2
y=%+ Cix +C,x+C,
x* Cx?
=—+—+C
YT
[IpaBuibHOE penicHue
y"=x
2
y'= X?‘*'Cl
3

y'=%+C1x+C2

4 2
y:%-i- C12X +C,x+C,
3AJIAHUE 41. Haiitu oOmee pemenne nupdepeHIualbHOr0 ypaBHEHHS BBICIIETO
nopsijika
yIV — ex.
BapuanTs! pemenns
" cx + C,X°

y=e +C,x+C,

yoe s Cx’ . C,x*
3

+Cx+C,

Cx* Cx* C.x
X 1 + 2 +3+

=e" + C
y 24 6 2 ¢
4 3
y:ex+—C16X +C2X +C3X2+C4X

[IpaBunpHOE pemeHne
yIV =ex.
yul:eX+C1
y'=e*+Cx+C,
2
y':eX+C12X +C,x+C,
3 2
y:ex+—ClX +C2X +C,x+C,

3AJIAHUE 42. Haiitu oOmee pemenue au¢@depeHInalbHOT0 ypaBHEHUS BBICLIETO
nopsijKa
y"=8e*+120x°.
BapuanTs! pemenus
o w5 CX
y=e"+X + 5 +C,x+C,

2

y:8e2X+x6+ClTX+C2x+C3
. X0 Cx?
y:8e2 +E+ 1 +C2X+C3
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2
y =4e” +5x° + C.x

+C,x+C,

[IpaBuIbHOE pEIIeHUE
y"=8e” +120x°,

y":4ezx+x—4+Cl
30

X5

y'=2e* +€+C1X+C2
2

y=e"+x° +ClTX+C2X+C3

3AJIAHUE 43. Haiitu oOmee pemenne nugp@depeHInalbHOr0 ypaBHEHUs BBICIIETO
nopsiaka

y n — e—X .

BapuanTs! pereHus

y=—e"+Cx+C,

y:—ex+%+c2

y=e"+Cx+C,
y=Ce *+Cux+C,
[IpaBunpHOE pemeHne
y"=e™".
y'=—e"+C,
y=e*+Cx+C,

3AJIAHUE 44. Haiitu yactHoe pemieHue AuQdepeHInaIbHOoro ypaBHEHUS BBICIIETO
MopsiiKa
y"=xy(0)=1%y'(0)=2y"0)=-2.
BapwuanTs! pemenns
4

y:X——2x2—2x+1
24

X4
y=—-2x"-2x+1
24

X4
y=—-X"+3x+4
24

X4
y=—-X"+2x+1
24

[IpaBunbpHOE pelieHue
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Y= x2x+1
24

3AJIAHME 45. Haiitu yactHoe pemienue nu¢¢GepeHuanbHOr0 ypaBHEHUsT BBICIIETO
nopsiaka
y" =e%y(0)=0;y'(0)=-2y"(0) =3 y"(0) =-1.

BapuanTs! pemenns
3

X
y:ex—g+x2—3x—1

3

X
y:ex—?+x2—3x—1

3 2

X X
y=e"——+—-3x+1

6 2

3 2

X X
y:ex—?+?+x+l
[IpaBuibHOE perieHue
y"=e"+C,
y"'=e"+Cx+C,

2
y':e*+clTX+C2x+C3

3 2
y:ex+ClTX+CZTX+C3x+C4
C,=-2
C,=2
C,=-3
C,=-1

y=¢* —§+ x?-3x-1

3AJJAHUE 46. Haiitu yactHoe pemienue quddepeHIHaIbHOT0 YPaBHEHHS BBICIIETO
nopsijika

y"=8e* +120x% y(0) =1; y'(0) =5; y"(0) = 3.

BapwuanTs! pemenns
6 2

y:ezx +€_?+3X

2
X
y=e>+x° —?+x+1

2
X
y:e2X+x6—?+3x
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6 2
X X
y =+ —+ " +3x
6 2
[IpaBuibHOE penieHue
X4
"=4e”+—+C
y 30
XS
y':292*+€+01x+c2

Cx
y=e"+x*+2+C,x+C,
2

C =-1
C,=3
€, =0
2
y=e“+x6—%+3x

3AJIAHUME 47. Haiitu yactHoe pemienue nu¢¢epeHuanbHOr0 ypaBHEHUST BBICIIETO
HOpsJKa
y"=e".y(0)=1y'(0)=0.
BapuanTs! pemenns
y=e"+x+1
Y =€+ X npapunpmbii
y=e"+2x+1
y=e"+2X
[IpaBunpHOE pemeHne
y'=—e"+C,
y=e"+Cx+C,

C =1
C,=0

y=e"+Xx
Tunosblie OLCHOYHBIE MAaTEPHAJIBI 110 TeMe 6
JlomamHee 3agaHue 6.
3AJIAHME 48. Pemute HeogHOPOAHOE TU(PepeHIINaIbHOE YpaBHEHHE

y"-4y =10

BapuanTs! perienus
y=Ce*+C,e ™
y=C,e*”* +C,e %" +2,5x
y=Ce*+C,e ™ +2,5
y=Ce* +C,xe** +2,5

[IpaBunbpHOE pelieHue
y"+4y =10

A —4=0

Ay, =42

y=Ce*+Ce ™

y*=A

4A=10

A=25

y=Ce”*+C,e™+2,5

3AJJAHUE 49. Pemnts HEeonHOpOaHOE U epeHnanbHoe ypaBHEHHE
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y'—y'=3

BapuanTel pemenus
y=C, +C,e*-3
y=Cx+C,e* -3
y=C +C,e -3
y=C, +C,e* —3x
[IpaBusbHOE perieHue

y*=-3x

y=C,+C,e"-3x

3AJJIAHUE 50. Pemuts HeogHopoaHoe quddepeHnanbsHoe ypaBHEHNE
y"+y'+y=3e*

BapuanTs! pemenns

y=e"%" (Cl cos@ +C,sin @J 3/7e*

y =g LCl cos@+ C,sin @J +e
2 2
y =e"%(C, cosx+C,sinx)+3e*

y= (Cl cos@+c2 sin @}3&*

[IpaBunpHOE pemeHne
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Y+ y'+y=3e*

A +A+1=0

A, =-0,5+-3/4=-0,5+i3/2

y=e% [Cl cos@JrC2 sin @J
2 2

y* = Ag®

y*'=2Ae®

y*"=4Ae*

4Ae™ +2Ae™ + Ae” = 3>

A=3/7

y*=3/7e*

y =g 0% ( 3x 3x

C,cos——+C,sin —]+3/ 7e*
2 2

3AJJAHUE 51. Pemuts HeogHopoaHoe nuddepeHnanbsHoe ypaBHEHHE
y"-5y'=7
BapuaHnThl pemenus
y=C, +C,e™
y=C, +C,e™ -7x
y=C,+C,e™ -7
y =e”(C,cosx+C,sinx)—7x

IIpaBuibHOE pelieHne
y"-5y'=7
A —-5L=0
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5. OueHo4HbIe MaTePUAJIbI IPOMEKYTOYHON ATTECTANMH 10 JUCHMUILIIHHE

Ilepedyenp KOMIIETEHIMI C yKa3aHUEM 3TaloB UX (OPMUPOBAHMS B IPOLIECCE OCBOCHUS
oOpa3zoBarenbHON nporpammel. IToka3zarenu M KpUTEpUU OLEHUBAHUS KOMIIETEHLHUH C YYETOM

sTana ux GopMUPOBaAHUS

AQHAJIUTUYECKOU IOANEPIKKHU
HOPUHATHS  YIPaBIEHYECKHX

Kon HaumenoBanue Kox HaumMmenoBanue KOMIIOHEHTA
KOMIIETE€HIIH U KOMIIETEHIM U KOMIIOHEHTAa KOMIIETeHIM U
KOMIIETE€HIIH U

OIIK -4 CnocobeH nmouuMath | OITK-4.1 CnocoOeH HCII0JIb30BaTh
TIPHHITHIIBT paboTHI MaTeMaTHYECKHE METO/BI,
MHPOPMAITMOHHBIX MaTeMaTHYECKHE MOZICIIH u
TEXHOJIOTHi; HCIIOJIb30BaTh TIPOTPaMMHBIC cpernctsa  UIA
UHPOPMAIUIO, METOABI U pelieHus 3a1a4 coopa, 00padboTKu U
MpOTpaMMHBIC CpEACTBa & aHanu3a nHGopMaImu
cbopa, 06paboTku u aHamuza | OITK-4.2 Croco0eH  WCIONb30BaTh  MpPH
TSt UHPOPMAITUOHHO- pCIICHUM  TPAKTHYCCKUX  3a1ad

pelieHui

METOJIBI ¥ TMPOrPaMMHBIE CPECTBA
cbopa unpopmalmu, ee 00pabOTKU
W aHamM3a U MHQPOPMAIIMOHHO-

aHATNTHYECKON TIOJIIC PIKKH
TIPUHSATHUS YIpaBICHYECKIX
peuieHui

Iloxa3zaTenu u KPpUTEPUHU ONCHUBAHUSA KOMIIETEHIIUI Ha PA3JIHYHBIX Talax ux

¢dopmupoBanus

Koa xoMnoHeHTa KOMIETEHIHH

HNHaukarop oueHUBaHUA

KpuTepnii onenuBanusi

3aJ]a4M KJIACCUYECKOM
(MaTemMaTHyeckoro aHaiIu3a,
JUHEWHOW anreOpbl U
AHAJIMTUYECKOU FEOMETPUH,
nuddepeHInaTbHbIX U
Pa3HOCTHBIX YPaBHEHMI) U
JMCKPETHON MaTeMaTHKH

2. CaMOCTOSITETEHO
pa3pabarbIBaeT aarOpUTMbI
pELIeHKS TOCTABICHHOM 3a/1a41
3. Pemaer 3agaun, Tpedyromue
KOMITJIEKCHOTO MCIIOJIb30BaHUS
HECKOJIBKUX TeM y4eOHOM
JVCIIUATUTAHBI.

4. Cnoco0eH OOBICHUTE X0

OIIK-4.1 CamocrosarensHo popmynupyer | Mcnons3dyer  uHbopmanmio,
MMOCTAHOBKY 3aJ[a4H U METONBl W NPOrpaMMHBIE
OTIpeieNsieT METObl pellleHust | CPeACTBa ee coopa, 00paboTKH
MIOCTaBJICHHBIX 3a/1a4 U aHalu3a, B TOM HHUCIC C
UCIOJIb30BaHHEM
MHTEJUICKTYaJIbHBIX METOJIOB
OIIK-4.2 1. CamocrosTenbHO penraeT [IpaBunbHOE pemnieHne

3aga4u. Onucan IIyThb €€
pe€miCHUs, UCII0JIb3YyCMbIC
TCOPCTUYICCKUC ITOJIOKCHUA.
HpaBI/IJ'II)HI)Ie OTBCTHI Ha
MMOCTAaBJICHHBIC BOIIPOCHI
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peUICHUS 3a1a4U U
HCIIOJIB3YEMBIC TCOPECTUUCCKUC
TIOJIOKCHU A

Jns oueHku cHOpMUPOBAHHOCTH KOMIIETEHIUH, 3HAHUA M YMEHUN, COOTBETCTBYIOIIUX

JaHHBIM KOMIICTCHLUAM, UCITIOJIB3YHOTCA KOHTPOJIBHBIC BOIIPOCHI, @ TAKIKE 3aJa4U.

11
12

TumnoBbie BONPOCHI, BBIHOCHMbIE HA 3a4eT:

1 Jlarb onpexneneHne AMHAMHUYECKONH CHCTEMBbl M OOBIKHOBEHHOTO AU (epeHHalIbHOIO
ypaBHEHHUS. XapaKTepU30BaTh pelIeHrue OOBIKHOBEHHOTO MU (hepeHIIATLHOTO YPaBHEHUS.
2 Jlate ompeneneHue peuieHus U @epeHIMaIbHOr0 YpaBHEHUS C HadaJlbHBIMHU
ycnoBusimu. (3anaua Kommn).

3 IlpuBectn mnpumepbl JAMHAMUYECKHUX CUCTEM, OIHUCHIBAEMbIX OOBIKHOBEHHBIM
muddepeHInaIbHBIM YpaBHEHHEM NIEPBOrO MOPsIKA: HAKOIUICHHE KamuTaja, WHQIAIMS,
pasMHOXKEHHE OaKTepuil, pacnaj paiuoaKTUBHOIO BEIIECTBA, PACIPOCTPAHEHHE SIUIEMUI
Y HApKOMaHUH, IPOCTEHIIas MOJENIb HAPOAOHACEIICHHUS.

4 Jlokazath U OOCYAMTb TEOpEMY CYIIECTBOBAaHMSA M €AMHCTBEHHOCTH OOBIKHOBEHHOI'O
i QepeHIaIbHOr0 ypaBHeHHs. [IpuBeCTH NpuUMEp WCIOIB30BAHUS TEOPEMBI  JUIS
JI0Ka3aTeNIbCTBA OOLIHOCTH peIleHHs TMHEHHOTO YpaBHEHUS.

5 Jarb reOMETPUUYECKYIO UHTEPIIPETALINIO pelieHus OOBIKHOBEHHOT'O
TuddepeHranbHOro ypaBHeHus. Jlars onpenenenus (pa3oBoro npocTpaHcTBa, BEKTOPHOTO
0JIsl CKOPOCTEN U3MEHEHUS COCTOSIHMSL, paCIIMPEHHOT0 ()a30BOro MPOCTPAHCTBA.

6 PaccmoTpers M NPOAEMOHCTPUPOBATH HA MpPUMEPAaX METOAbl HHTErPUPOBAHMS
OOBIKHOBEHHBIX AH(QepeHInanbHbIX YpaBHEHUH, YpaBHEHHs, WHTETPUPYEMbIE B
kBajparypax. IlpuBectu npumep nuddepeHaIbHOro ypaBHEeHUsI HEMHTETPUPYEMOTo B
KBaJlparypax.

7 PaccmoTpeTh MeTO/bl HHTEIPUPOBaHMS ypaBHEHUs B NOIHBIX AuddepeHnnanax.

8 PaccmoTpeTs METONBI HHTEIPUPOBAHUS YPABHEHHS C PA3CIISIONIMMUCS MTEPEMEHHBIMH.
9 PaccmoTpeTh METO/IbI MHTEIPUPOBaHUSI OHOPOJHOIO JIMHEHHOro AuddepeHnnanbHoro
YpaBHEHHS TIEPBOTO MOPSIKA.

10 Omnwucarh M NPOAEMOHCTPUPOBATH HA IPHUMEPE OPraHU3aLUI0 WHTErPUPOBAHUS
HEOJJHOPOJHOTO JIMHEHHOTo Tu(dhepeHIMaTIbHOT0 ypaBHEHUS [IEPBOr0 MOPSAIKA.

Jlate onpezeneHye U ONUcaTh U MPOIEMOHCTPUPOBATh peleHne ypasHeHus S.bepaymiu.
Omnwucars 001IMe CBECHUS O JIMHEHHBIX YPAaBHEHHUSX BBICIIIETO MOPSIKA.

13 Onmnwucars cBoiicTBa KoMmIUieKCHbIX uucen. ®opmyna Diinepa. OcHOBHas Teopema
anreopsol.

14 Jlats ompeneneHue OAHOPOIHBIX JIMHEHHBIX TU(QEpeHIHaTbHbIX YPaBHEHUH N-0ro
NOpsAJIKA C MOCTOSHHBIMU KO3 dulineHTaMu. XapakTepu30BaTh OOIIME CBOWCTBA PEeIIEHUN
JAUHENHHOro A hepeHInaTIbHOTO YPaBHEHUS N-0T0 MOPSIKA.

15 Omnucarb u IIPOJAEMOHCTPHUPOBATH METOJ Diinepa MHTErPUPOBAHUS
T QepeHINaIbHOr0 YpaBHEHUs N-0ro NOpsiiKa ¢ MOCTOSHHBIMU Koddduientamu. Jlarb
olpesieNieHue XapaKTepUCTUYECKOro ypaBHeHHUs. [lpuBecTu oOlnee pelieHue B ciaydyae
IPOCTHIX BEIIECTBEHHBIX KOPHEH XapaKTepUCTUYECKOTO YPaBHEHHUS.

16 OOBSICHUTP W TIPOJESMOHCTPUPOBATH OOINEE PEIICHHE OJHOPOTHOTO JIMHEHHOTO
T QepeHINaIbHOr0 YPaBHEHUSI N-0T0 MOpsAIKa C MOCTOSHHBIMH KOA(QQHUIMEHTaMHU B
CIIy4ae MPOCThIX KOMILJIEKCHBIX KOPHEW XapaKTepUCTUUECKOTO YpaBHEHHUSI.

17 OObsicHUTE M TPOAEMOHCTPUPOBATH OOIIEe pELIeHHE OJHOPOJHOTO JHMHEHHOTrOo
muddepeHIMaTbHOTO YpaBHEHHUSI N-0r0 MOpSAAKa C MOCTOSHHBIMH KO3 (UIUEHTaMH B
Cllyyae KpaTHbBIX BEIIECTBEHHBIX KOPHEH XapaKTepHUCTUUECKOTO ypaBHEHUSI.

18 OOBscHUTH 0O0IIee pemeHue OJIHOPOMAHOTO JIMHEHHOro U epeHIINATEHOTO
YPaBHEHHsI N-OTO TMOpPAAKAa C IOCTOSIHHBIMM KOX(pQHUIMEHTaMH B cllyyae KpaTHBIX
KOMIUTIEKCHBIX KOPHEH XapaKTePUCTUIECKOTO YPaBHEHHUS.
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21

22

24
25

27

28

19 Jlare ompeneneHne HEOTHOPOAHBIX JTUHEHHBIX NTU(QepeHInanbHbIe YPaBHEHUS N-0T0
NopsiIka C TOCTOSHHBIMU Kod(¢uiuentamu. [IpuBectn oOiee pemieHHe M YacTHOE
penienue i npasoi yactu Buja f(¢) e, rue f(t) — MHOrouIeH, METOIOM HEONPENEICHHBIX
KO3(h(UITNEHTOB.

20 Jlatb ompezeneHuEe HEOIHOPOIHBIX JTMHEHHBIX MU depeHIHaTbHBIX YPaBHEHHU 1-0r0
HOPS/IKA C TOCTOSTHHBIMU KO3 duimentamu. Onmcarh OpraHU3aMio MOCTPOSHHS 00IETo
pELIEHMs U YaCTHOTO PEIIEHHs Ul IpaBoi yactu Buga e* * (f(t)*cos(bt) + g(t)*sin(bt)),
rae f(t), g(t) — MHOTOYICHBI, METOAOM HEOIPEIEICHHBIX KOY(PPHUIIMECHTOB.

PaccmoTpeTs 1 IpoeMOHCTPUPOBATh METOA BapUALUU MPOU3BOJIbHBIX TOCTOSHHBIX (METO]
Jlarpanxka) JUIsI TOCTPOEHHUS YAaCTHOTO  DPEHICHUS JIMHEHMHOTO  HEOIHOPOIHOTO
muddepeHIMaTbHOTO YPaBHEHUS 2-T0 MOPSAIKA C OCTOSHHBIMU KOA(PPUIIUECHTaAMH.

Jate ompeneneHue CUCTEMbl OOBIKHOBEHHBIX UG QEpeHINaTbHbBIX  YpaBHEHUH,
ABTOHOMHOM CHUCTE€MBbI OOBIKHOBEHHBIX JU(PPEpEeHLIUaTbHbIX YpPAaBHEHUH, IOJIO0KEHUS
pPaBHOBECHS], TOUKH TTOKOS

23 IlpuBectu mpumep cuctembl auddepeHIIMaIbHbIX YPaBHCHUH, OIMUCHIBAIOMICH
OTHOIICHUS «XHUIHUK-KEPTBAY.

XapakrepuzoBarb mojenu Jlorku-Bonwsreppa. [IpuBecTu npumepsl.

Jlate ompeeneHne CTPYKTYPHOH yCTOMYMBOCTH PEIICHUH CUCTEMbl MU (depeHIIHATbHBIX
YpPaBHEHUU.

26 Jlath TEOMETPHUYECKYIO HHTEPIPETALNIO PEIIEHHs OTHOpoHOTro auddepeHnnanbHoro
ypaBHEHUS BTOpOro mopsaka Ha (asoBoi miuockoctu. Jlate ompenenenue (pa3zoBoro
noprpeta auddepeHnnanbHOr0 ypaBHEHUsT BTOPOTO MOPSAIKA: Ceamio, y3en, ¢okyc. Jlarp
orpezieNieHUue yCTOMUMBOCTH U HEYCTOMYMBOCTH MOJNIOKEHUS paBHOBecus. CPopMynnpoBaTh
JIOCTAaTOYHOE yCJIOBUE YCTOWYMBOCTH IOJIOKECHHUST PAaBHOBECHSI.

Jate omnpeneneHre MOHITHUS YCTOWYMBOCTU U HEYCTOMUMBOCTH TMOJOXKEHUS PAaBHOBECHS
OJTHOPOAHOTO JTUHEHHOTO Au(dEepeHIINATLHOTO YPaBHEHUS N-0T0 TOPSJIKA C MTOCTOSTHHBIMHU
ko3 punmentamu. ChopMynTupoBaTh JOCTATOYHOE YCIOBUE YCTOMYMBOCTH MOJIOKEHUS
paBHOBECHSI OJHOPOAHOTO JMHEHHOTo NU(p(HEepeHIHATFHOTO YPAaBHEHHUS N-0TO MOPSIKA C
MOCTOSTHHBIMH KO3 (HUIIMEHTaAMH

OOBSICHUTB TIOHSATHE YCTOWYMBOCTH, MTOHITHE AUCCUITATUBHBIX U KOHCEPBATHBHBIX CHCTEM.
29 Cpnenarb 0030p YHUCIEHHBIX METOJOB peIIeHUs Iu(QepeHINaTIbHbIX YpaBHEHUIL.
Xapakrtepuzoarh criocod Junepa — Komm. IIpuBectu reoMeTpudecKyro HHTEPIPETALIAIO
MeToJ1a.

30 J[latw onpenencane qudHepeHIHATBHBIX JHHAMHYSCKAX MOICIICH.

31 /late ompeneneHue U NPUBECTH JaHUECTEPCKUE MOJIEIH.

32 XapakTepu30oBaTh Ka4eCTBEHHBIC METOIBI TEOPUU OOBIKHOBEHHBIX U (epeHITNATEHBIX
ypaBHeHMH. PaccMOTpeTh »dleMeHTbl Teopuu OH]ypKaluu JAUHAMUYECKHUX CHCTEM,
AJIEMEHTBI TEOPUH KaTtacTpod.

33 /late ompeneneHue OHQypKaUK MOJOKEHUA pPaBHOBECUS AMHAMUYECKOW CHUCTEMBI.
[lpuBectn mpumep: MoAENb pPHIOOIOBCTBA, MONENb «YTeUYKH MO3ToB». OOCYIUTH
HNEePCHEKTUBBI UCTIOIB30BAHUS TEOPUU KAaTacTpod.

34 KnaccudumupoBarb OUQypKarmm.

35 [IpuBecTu npuMepbl MOJEIN PAaBHOBECHS.

36 Xapakrepu3oBarh TUHaMUYeckre Mojenu KeliHca.

37 XapakTepHu30BaTh HEOKJIACCUYECKYIO MOJIENb POCTA.

38 XapakrepuszoBarb Mojens Cooy.

39 Xapakrepu3oBaTb  MOAETb  JUHAMUKMA  TPOU3BOJICTBA  C  HEJIMHEHHBIMH
MIPOM3BOJICTBEHHBIMU (DYHKITUSMH.

40 Jlate ompenesieHUe pa3HOCTHOTO YpaBHEHUSI.

41 Jlath ompenereHne CUCTEMbI PA3HOCTHBIX YPaBHEHUH.

42 OOBscHUTH AUCKpeTHOe U dHepeHIIpOBaHHE.
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43 OOBSICHUTH TOHATHE JarupoBaHus. [IpUBeCTH TpPUMEpPH MOJEIH pacHpeneIeHHON

aBTOPETPECCUH.

44 TlpuBecTu MpUMEPHI pEIICHUS PA3HOCTHBIX YPaBHEHUN.

45 Cpenatb 0030p OpraHM3alMK PEIIeHUs Pa3HOCTHBIX YpaBHEHUI ¢ MOMOIIBIO MTAKETOB
MaTeMaTH4eCKOro MOJICTUPOBAHMUS.

IIkana nepeBoaa OLCHKHU U3 MHOI00aJIJIbHOI B CUCTEMY «3aYTEHO»/«HE 3aU4TEHO»:

ot 0 o 50 GautoB

«HE 3a4YTCHO»

ot 51 mo 100 GasmtoB

GadTCHO»

Omnucanue CUCTEMBI OLICHUBAHMUS

OueHouHbie Ioxa3zaresm Kpurepun oueHkun
cpencTBa OlIeHKH
(dopmbi
TeKylero u
MPOMEKYTOUHOT0
KOHTPOJIs1)
KonTponbHas 1) npaBUIBHOCTE PEILICHHUS; 4 KOHTPOIIbHBIE PAOOTHI
pabora u 2) KOPPEKTHOCTH BEIBOJIOB OIICHUBAIOTCS TI0 5 0aJIJIOB KaX1asl.
JIOMAIITHEe 3) 000CHOBAaHHOCTD PEIICHHA [TepBoe nomarinee 3aganue
3a1aHMe OLIECHUBAETCS 5 OaIamu.
Co BTOpOI1 MO IATYIO AJOMAIIHHE
paboTHI OLIEHUBAIOTCS 10 3 Oasuia

OueHuBaHME CTYJIEHTOB Ha 3aueTe no aucuuivinHe «/luddepeHnuanbuple U pa3HOCTHBIE

YpaBHCHU

OuneHouHbie
cpeacTBa
(popmbl
TeKyLlero u
MPOMEKYyTOYHOT0
KOHTPOJIs1)

Iloka3arenn
OLIEHKH

Kputepun onenku

3aueTr

B cooTtBeTcTBUE ¢ 6aTUITBHO-PEHTHHTOBOM
CHCTEMOH Ha IPOMEXXYTOUHYIO
arrectauuro orsogurcs 40 0ayuIoB.
OK3aMeH NPOBOIUTCS IO BOIIPOCaM U
MTOJTOTOBJIIEHHOMY NPaKTHYECKOMY
3aJIaHHI0, KOTOPBIE OTleHUBatoTCs 1Mo 10
0aJuUIOB Ha OJIMH U3 2 TEOPETUUECKUX
BONPOCOB dk3ameHa u 20 6amioB 3a
MIPAKTUUECKOE 3a/1aHHIE

1-5 GamnoB 3a OTBET,

MTOJITBEP KNI 3HAHKSI B PaMKax
JIEKIIUHA 1 00s13aTEIbHOM
JIUTEpaTyphl, 6-8 0aUIOB — B paMKax
JIEKIIAH, 00I3aTEeNLHOMN U
JIOTIOJTHUTENBHOM JTuTeparypsl, 8-10
0aJIJIOB — B paMKaXx JICKIIHIA,
00s13aTEeNILHON U TOTIOJIHUTEIbHON
JUTEPATYPHI, C AIEMEHTaMHU
CaMOCTOSTENIFHOTO aHAJIN3A.
[IpakTrueckoe 3aaHNe OIIEHUBAETCS
B COOTBETCTBHHU C ITOKA3aTEIISIMU
OLIEHKH, HO He Ooiiee 20 OalIoB.

6.MeTonnuyeckue MaTepuaJbl 0 OCBOCHHIO AMCLHMIINHBI
Paboueii mporpaMMoil TUCHMIIMHBI MPETYCMOTPEHBI CIEAYIOIINE BHUIBI AYJUTOPHBIX
3aHATHH: JICKOUHA, ITPAKTUYCCKUEC 3aHATUSA, KOHTPOJIBbHBIC pa6OTI>I. Ha JICKOUAX pacCMaTpuBarOTCA
HaunOoJiee CIIOKHBIN Marepuai AMCUMIUIMHBL. I pa3BUTHS Y CTYICHTOB KPEaTUBHOTO MBIIIUICHUS
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U JIOTMKM B KaXXJIOM pasJelne IpeIyCMOTPEHbl TEOPETUYECKHUE IOJIOKEHHUs, Tpedyromue
CaMOCTOSITENIBHOTO ~ JJOKa3arenbcTBa. KpoMme TOro, 4acTb TEOPETHUYECKOTO Marepuala
IIPEJOCTABIIACTCS HA CaMOCTOSTEIIBHOE H3YYEHHE II0 PEKOMEHJOBAaHHBIM MCTOYHUKAM JUIS
(bopMHUpOBaHUS HABbIKA CAMOOOYUCHHS.

[IpakTuyeckue 3aHATUSA MpeJHA3HAYEHBI JUISI CaMOCTOSTENBbHOW pabOThl CTYAEHTOB IO
pELIECHUI0 KOHKPETHBIX 3ajad. Kaxmoe mpakTHuecKoe 3aHATHE COIPOBOKIAETCS JAOMAIIHUMU
3aJaHUSIMHM, BBIJABa€MBIMH CTyAE€HTaM JUIsl pEUICHWs BO BHEAyAMTOpHOE Bpems. /[l
(dbopMHUpOBaHUS Y CTYACHTOB HaBBIKA COBMECTHOI pabOTHI B KOJJICKTHBE HEKOTOPHIC 3a/JaHUs
peLIaoTCs ¢ MOMOLIbIO pa30MeHuUs Ha TPYIIIBI METOJIOM MO3TOBOM aTakH.

Jnst paboThl ¢ MeYaTHBIMH M 3JIEKTPOHHBIMH pecypcamMu C3MY mmeercs BO3MOKHOCTB
JIOCTYTIA K 3IEKTPOHHBIM pecypcam. Opranuzaiys padoThl CTYJEHTOB C JIEKTPOHHOM OMOINOTEKOM
yKa3zaHa Ha caiiTe MHCTUTYTA (CTpaHuLe caiita — «Hayunas Oubimorekay).

HIkana oueHuBaHus.
OreHka pe3ysIbTaToOB MPOU3BOAUTCS Ha OCHOBE OayuibHO-perThHroBor cuctemsl (BPC).

HcnonwszoBanue BPC ocymiecTBisieTcs: B COOTBETCTBUU ¢ Tipuka3oM oT 06 ceHTsops 2019 . Ne306
«O npuMeHeHUH 0aNIbHO-PEUTHHIOBON CUCTEMBI OLIEHKH 3HAaHUHM 00y4JaroLIuXCs».

Cxema pacueToB c(HOpMHUpPOBaHA B COOTBETCTBUM C y4eOHBIM IUIAHOM HAaIpaBJICHUS,
COIIaCOBAaHA C PYKOBOJUTENIEM HAaydHO-00pa30BaTeIbHOIO HAIPABIEHUS, YTBEPXKIEHA JAEKAaHOM
dakynbrera.

CxeMa pacyeToB JIOBOAMTCSA O CBEJCHMS CTYIEHTOB Ha INEPBOM 3aHATHM MO JaHHOM
JUCLHUIUIMHE, SIBIISETCS COCTAaBHOW 4acThio paboueil mporpaMMmbl JUCHMIUIMHBI U COACPKHT
UHGOPMALIUIO [0 U3YYEHUIO AMCLUUIUIMHBI, yKa3aHHYIO B IlonoxeHuun o GayibHO-pPEHTHHIOBOM
CUCTEeME OLIeHKH 3HaHu# oOyudaromuxcst B PAHXul'C.

B cnydae ecnu CTyeHT B T€UE€HHE CEMECTpa HE HaOMpaeT MUHUMAJIbHOE YKCIIO OaLIOB,
HEoOXomuMoOe Uil C/aud  IPOMEXKYTOYHOM aTTecTalmd, TO OH MOXeT 3apadoTarh
JIOTIOJIHUTENbHBIE OallIbl, OTpabOTaB COOTBETCTBYIOLIME pa3/eibl JAUCLUUIUIMHBI, MOIYYUB OT
IIPETo/1aBaTelisi KOMIIEHCUPYIOLIUE 3a/1aHusl.

B ciyuae momydyeHHs Ha MPOMEXYTOYHOM arTecTalii HEyAOBIETBOPUTENBHONU OLEHKH
CTYACHTY TMpENOCTaBIsieTcs IpaBO MOBTOPHOM arTecTallMd B CPOK, YCTAHOBJIEHHBIN s
JUKBUAALUY aKaJEeMUUYECKOH 3a/10JKEHHOCTH TI0 UTOTaM COOTBETCTBYIOILEH CECCUU.

OOyuaromuiicsi, HAOpaBIIMA B X0J1€ TEKYIIEro KOHTpoJsd B cemecTpe oT 51 1o 70 6anios,
IO €rO0 JKEeJIAaHUI0 MOXKET OBITh OCBOOOXKIEH OT MPOMEKYTOUHOU aTTeCTAllUH.

[IIkana nepeBoja OLEHKH U3 MHOTOOAJUIBHOM B CUCTEMY «3aUTEHO»/ «HE 3a4TEHON:

ot 0 o 50 6aoB «HE 3a4TEHO»

or 51 o 100 6amnoB «3a4TEHO»

Paboueil mporpammol IUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIOLIUE BUJbI AyIUTOPHBIX
3aHATHUI: JEKIUH, TPAKTUUYECKHUE 3aHATHI, KOHTPOJIbHBIE paboThl. Ha Jlekuusax paccMarpuBaroTcs
HauboJ1ee CIOKHBIM MaTepHrall IMCUUIUIUHGL. J{J1 pa3BUTHA Y CTYIEHTOB KPEaTUBHOTO MBIIIJICHUS
U JIOTMKM B KaXJIOM pasliele IpeIyCMOTPEHbl TEOPEeTHUYECKHE IOJIOKEHHUs, Tpedyromue
CaMOCTOSITEJIBHOTO ~ JI0Ka3arenbCcTBAa. KpoMe TOro, d4acTe TEOPETHYECKOrO Marepuala
IIPENOCTABIIACTCS HAa CaMOCTOATENIBHOE H3Y4YEHHME II0 PEKOMEHJIOBAHHBIM MCTOYHMKAM IS
dbopMupoBaHus HaBbIKa CaMOOOYUYEHHUSI.

[IpakTudeckue 3aHATHSA MpeIHA3HAYEHBI JUIsI CAaMOCTOSTENBbHONW pabOThl CTYAEHTOB IO
PELIEHUI0 KOHKPETHBIX 3aj1ad. Kaxaoe mpakTH4eckoe 3aHATHE CONPOBOXKIAETCA JOMAIIHUMU
3aJIaHUSAMH, BBIJABa€MBIMU CTYACHTaM JUIsl DEIIEHHWs BO BHeayquTOpHOE Bpems. Jlus
dbopMuUpoOBaHUs y CTYACHTOB HaBbIKa COBMECTHON DPAa0OTHI B KOJUIEKTHBE HEKOTOPbIE 3aJaHUs
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pelIaoTCs ¢ IOMOLIbIO pa30MeHUs Ha IPYIIbl METOOM MO3TOBOH aTaky.

Jlnst paboThl ¢ MeYaTHBIMM M 3JIEKTPOHHBIMU pecypcamMu C3MY umeercs BO3MOKHOCTB
JIOCTYTIA K 3EKTPOHHBIM pecypcam. Opranusaiys padoThl CTYJEHTOB C JIEKTPOHHOM OMOINOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTA (CTpaHuIile caiiTa — «Haydnas GnbmuoTekay).

Metoanyeckue ykazanus AJsi 00y4al0UIUXCH 10 OCBOCHHI0 THCHMILTUHBI

PaGoueit mporpamMmoil IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BUIbI ayTUTOPHBIX
3QHITHIA: JICKIIUH, IPAKTUICCKUE 3aHSATHUS, KOHTPOJIbHBIE pa0boThl. Ha meknusx paccMarpuBaroTcs
Haubosee CIOXKHBIM Marepuan JUCHUIUIMHBL. JIeKuus CcompoBOXKAAeTCs MPEe3eHTAlUsIMU,
KOMITBIOTEPHBIMUA TEKCTaMH JICKIIMH, YTO TO3BOJSET CTYACHTY CaMOCTOSITENILHO paboTarh HaJ
MOBTOPEHHUEM U 3aKpeIyICHHUEeM JIEKIIMOHHOTO MaTtepuania. [[jis 3Toro CTyaeHTy AOIKHO ObITh
IIPEIOCTABIICHO NIPABO CAMOCTOATEIBHO PadOTATh B KOMIIBIOTEPHBIX Kilaccax B ceTH VIHTepHeT.

[IpakTyeckue 3aHATUS MPEIHA3HAYECHBI IS CAMOCTOSITENIbHOW paboThl CTYIEHTOB IO
PEILICHUH KOHKPETHBIX 3aj1a4 AUCKPETHO MaTeMaTuKH. Ps1 mpakTuyecKkux 3aHsATUN TPOBOAUTCS B
KOMITBIOTEPHBIX KJIacCaxX C MCHOJIb30BaHHEM TaOMMYHBIX IporeccopoB. Kaxaoe mpakrtuyeckoe
3aHSATUE COMPOBOXKJIAETCS JIOMAIIHUMH 33JaHUSMH, BBIJABAEMbIMU CTYACHTAM ISl pELICHUs
BHEayIuTOpHOE Bpemsl. J{Jisl Oka3aHus TOMOIIY B PEIICHUH 33/1a4 UMEIOTCS TEKCThI IPAKTHYECKUX
3a/IaHUH C YCIIOBHUSIMU 33J1a4 Y BApUAHTAMU UX PEIICHUS.

C uenpio KOHTpOJIA cPOPMUPOBAHHOCTH KOMIIETEHUUH pa3paboTaH (OH] KOHTPOIBHBIX
3amanmii. Ero wucnonp3oBaHME TO3BOJISIET pealM30BaTh OaJIbHO-PEUTHHIOBYIO — OILICHKY,
onpezaeneHHyto mpukazoM ot 28 aBrycra 2014 r. Nel68 «O npumMeHneHuu 0aibHO-pPEHTHHTOBON
CHUCTEMBI OLICHKU 3HAHHUU CTYIEHTOBY.

Jliis akTUBHU3aIMM pabOThI CTYACHTOB BO BpPEeMs KOHTaKTHOW pabOTHI ¢ MperojaBaTesieM
OTJIETIbHBIC 3aHSTHS MPOBOJSTCA B UHTEPAKTUBHOM (hopme. B 0CHOBHOM, MHTEpaKkTUBHAsK opMma
3aHATUN obOecrieunBaeTCs MPU MPOBEACHUU 3aHITHIH B KOMIBIOTEPHOM Kiacce. HTepakTHUBHAs
dopma oOecrieumBaeTCs HaIWYMeM pa3paboTaHHBIX (aljaoM ¢ 3aJaHusIMH, HAUTAIUEM
KOHTPOJIBHBIX BOIIPOCOB, BO3MOXHOCTBIO JIOCTyNa K CHCTEME AMCTAHIMOHHOTO OOYy4YeHHs, a
TaKXe K TECTEPY.

Jlns paboThl ¢ MEeYaTHBIMH U ANIEKTPOHHBIMU pecypcamu C3UY mmeercs BO3MOXKHOCTD
JOCTyTA K SJIEKTPOHHBIM pecypcaM. OpraHu3zaius padoThl CTYICHTOB C AJIEKTPOHHON OMOIMOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTa (CTpaHulle caiiTa — «Hayunas 6uOnuoTexay).

KonTpobHbIe BONPOCHI IVISl MOATOTOBKH K 3aHATHAM

Tabmnwura 5
HanmenoBanue TeMbl mim
Ne KoHTposibHBIE BOIIPOCHI IJIS1 CAMOIIPOBEPKH
W | PasAena MCHUIIHHEL
1. Kakoe ypaBHeHHE Ha3bIBaeTCsi OOBIKHOBEHHBIM JU(depeHInanbHbIM
YpaBHEHHEM.
2. PemenueM  OOBIKHOBEHHOTO  JAW(QEpPEHIHAIBHOTO  YPaBHEHUS
SIBJISIETCS YHUCIIO Wik pyHKIus?
Tema 1. Brenenue. 3. Kax Ha3bIBACTCs FEOMETPUUYECKUM obpa3 peuieHus
1 Jduddepernnansusre muddepeHnnaIbHOTO ypaBHEHNA?
ypaBHEeHHs 1-ro nopsaka 4. Moryt 1 peueHus (Tpaekropun) aup(epeHINnalIbHOT0 ypaBHEHUS
ay-1. nepecekarbes?
5. B d4emM cMbIcI yHUBEPCAJIHHOCTH MAaTEMaTHYECKHX MoOJelel
JUHAMUYECKHUX CUCTEM?
6. Kakwme ¢ynkimun Maple mNO3BOISIIOT TOCTPOUTH AHAJIUTHYECKOE
pelIeHne INHEHHOTO HEOAHOPOTHOTO YPaBHEHHS MIEPBOTO MopsiiKa?
Tema 2. 1. dyngameHranpHasi cUcTeMa pelIeHUI U olliee peleHne JIMHEHHOTOo
) JuddepeHnuansHbie OITHOPOITHOTO JU(GEPEHIINATHFHOTO YpaBHEHUS N-TO TopsaKa?
YpaBHEHHS BBICIITHX
MOPSIIKOB
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2. Kak cBectm pelieHne JIMHEHHOTO OTHOPOMHOTO YPaBHEHHS N-TO
NOpsiiKa C TOCTOSHHBIMH Kod(duumeHtamMu K airedpandeckomy
YpaBHEHHIO N-ro nopsiaka?

3. TlomcranoBka Diinepa? Merton Dinepa pemieHHs JHHEHHOTO
OJTHOPOZHOTO YPaBHEHHUS C MOCTOSHHBIMU KO3 dHIneHTaMu?

4. YactHoe W  ofmiee  pemieHHe  JIMHEHHOTO  OIXHOPOJIHOTO
muddepeHnnansHOT0 ypaBHEHHUS N-TO MopsiIKa?

5. BwmyxneHHbIC KOMeOaHUI TUHAMUYEeCKIX cuctem? Pesonanc?

6. Kakme ¢ynknnn Maple mTO3BONAIOT IOCTPOUTH AHATUTHYECKOE
pelIeHne JMHEHHOTO HEOTHOPOIHOTO YPaBHEHHSI N-TO MOpsiAKa?

1. Kaxk cBectu nuHeitHOE nuddepeHraIbHoe YpaBHEHUS N-0T0 TOPsIKa
K cucTteMbl audepeHnanbHbIX ypaBHEHIH.
2. Kak BeImmamaT ¢a3oBble MOPTPETHL: CEmyo, y3el, (OKyC. YKaKHTe

Tema 3. CucreMsl JIOCTOMHCTBA U HEJOCTATKU.
3 i depeHnnanbHbIX 3. Kakme ¢ynkuun Maple mMO3BONISIOT IOCTPOMTH aHAJIMTHYECKOE
YpaBHEHHH . pelieHue JIMHEHHOH cucteMbl Au(pGepeHINaNbHbIX YPaBHEHUI N-To
nopsiaka’?
4. KakoBsl ¢yHkuun Maple mno3Bomsomue mnoctpouth (azoBble
MOPTPETHl TMHAMHYECKHUX CUCTEM?
Tema 4. KauecTBeHHbIE 1. Yrto o3HayaeT yCTOWYMBOCTP M HEYCTOWYMBOCTH  IIOJIOXKCHHS
4 METOIBI TCOPHUHU paBHOBecHs?
g depeHInaTbHBIX 2. Yro Takoe Oudypxanms, KaracTpoda U TOUKa «HEBO3BpaTa»?
ypaBHEHHH 3. Kakue npuMepsl HCTIOIB30BaHMS TEOPHH KaTacTpod Bl 3HaeTe?
Tema 5. [Ipumepst 1. B dYem cMBICI VHHBEPCATLHOCTH MAaTeMaTHYECKUX  Mojelei
5 muddepeHnnanTbHbIX JMHAMHYECKHUX cUcTeM?
JMHAMHYIECKHUX MOfeei
1. Kak mepedTH OT MoOIeNH, ONHChIBaeMoH auddepeHmaIbsHbIM
ypaBHEHHEM, K 3KBHBAJICHTHOM MOJENH, ONMCHIBAEMOM Pa3sHOCTHBIM
6 Tema 6. PazHocTHBIE ypaBHEHHEM U Ha000poT?
YpaBHEHHUsI 2. Kakasg mOACTaHOBKAa TO3BOJSIET CBECTH pEIICHUE JIMHEIHOTO

Pa3HOCTHOTO YpaBHEHHUS N-TO TOPsAKa C MOCTOSTHHBIMU KoddduimeHTamu

K anreOpanyeckoMy YpaBHEHHIO N-TO MOpPsIKa

7.

YueOHast 1uTepaTypa u pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
"HHTepHer", BKJIIOYas NepevyeHb Y4eOHO-MeTOAMYecKOro odecnedeHus 1Jisi
CaMOCTOATENbHOI padoThI 00y4ar0IUXCH M0 AUCHHUIINHE

7.1. OcHoBHAsI JIUTEpaTypa.
1.

Knoxos, Brnagumup WBanoBuu. [uddepeHunansHbie U pa3HOCTHBIC YpaBHEHUS IS
MOJICTTUPOBAHUS JUHAMUYECKUX cucTteM : yueOHoe mocodue / B. U. Kimoxos, . /.
Vnb3eryeBa ; DenepanbHOe rocy1apCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEkKACHUE
BBICIIIETO 00pa3oBaHus "Poccuiickas akaieMusi HAPOHOTO XO35IHCTBA U TOCYAapCTBEHHOM
ciyx0b1 npu Ilpesunente Poccuiickoit ®enepanuun”, CeBepo-3amagHblii HHCTUTYT
ynpasnenus. - Cankr-IlerepOypr : UIIL C31Y PAHXul'C, 2023. - 259 c. : un.

lTopnun, B. A. luddepennnansabie U pa3HOCTHBIE ypaBHeHUs: Kakue sBIeHUS OHU
OIMCHIBAIOT U KaK UX pewarsb : yueOHoe nocobue / B. A. Topaun. — Mocksa : Breiciias
mkoja »skoHoMuku, 2016. — 531 c¢. — ISBN 978-5-7598-1094-0.— Texkcr:
MeKTpoHHbIN//  Jlanb  :  JnekTpoHHO-OmMOmuoreunas  cucrema. —  URL:
https://e.lanbook.com/book/100139 (nata obpamenus: 17.07.2021)

Hemunosuy, b. I1. luddepennmanbubie ypaBHeHus : yuebHoe nocobue juist By30B / b. I1.
Hemunosuy, B. I1. Monenos. — 5-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2021. —
280 c. — ISBN 978-5-8114-6795-2.— Texkct : anexTpoHHBIH// JlaHb : 37€KTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/152452

Kyxosa, ['annna CeBactbsiHOBHA. nddepeHiinansHbie ypaBHEHHS B MPUMEPax U 3a7adax
: yue6. mocobue / IC. XKykoBa. - MockBa : UH®PA-M, 2021. - 348 c. - Tekcrt:
anekTpoHHbii. - URL: https://znanium.com/catalog/document?id=361218. - Pexum
JOCTYMA: JIUIsl aBTOPU3UP. IOJIb30BaTENEH.

Ocamuwmii, FO. M. Jluddepennuansasie ypaBHenus: yaed. mocooue / FO.M. Ocamumii. —
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https://e.lanbook.com/book/100139
https://znanium.com/catalog/document?id=361218

Mockga : UH®PA-M, 2019. — 157 c. - ISBN 978-5-16-107965-2. - TekcT : 3IeKTPOHHbIH.
- URL: https://znanium.com/catalog/product/1039633

Bce ncTouHMKNM OCHOBHOM JIUTCPATYpPhbl B3aUMO3aMCHACMBI.

7.2. JlononHUTEBHAS TUTEPATYPA.

4.

1. bepmant, Anucum ®enopoBuu. Kparkuii Kypc maremMarnyeckoro aHajiusa : ydyeOHoOe

nocooue / A.®. bepmant, U.I. ApamanoBuu. - U3nanue 16-e, crepeoruntoe. - CaHKT-
[lerepbypr [u ap.] : Jlamp, 2021. - 736 c. : wi - Tekcr: 3JEKTPOHHBIA. -
URL.: https://e.lanbook.com/book/167905?category=917. - Pexum pocryma: uist
ABTOPHU3UP. MIOJIb30BATEIICH.

3aaud U yrnpaxHeHUs 110 MaTeMaTUYeCKOMY aHaJIu3y M7 BTY30B : yueb. nocobue / I'. C.
bapanenkos [u ap.] ; mox pen. b. I1. lemugosuua. - M. : ACT [u np.] ; Bnagumup : BKT,
2010. - 495 c.

Muntok C. A. Jluddepennuanbiple ypaBHEHHS M IKOHOMHUYECKHE MOJEIU : y4el.
nocoowue 11st By30B / C. A. Muntok, H. C. bepé3kuna. - Munck : Beiaiimas mkoina, 2007.
-141c.

[Tpaktukym mo maremaruke : I xypc : [yue6. mocodue] / [coct. A. JI. Kupumios, B. U.

Kiokos, C. B. Ilonsuckas]. - CII6. : U3a-Bo C3AI'C, 2009. - 99 c.

9.

5. COopHUK 3a7a4 MO BBICIIEH MaTeMaTHKe ¢ KOHTPOJIbHBIMU paboTamu : 1 Kypc : TuHeHas

anredpa, aHaJIUTHYECKasi TEOMETPHsI, OCHOBbI MAaTEMAaTHUECKOTO aHAJIN3a, KOMIUIEKCHbIE
gucna / K. H. JIyary [u ap.]. - 9-e uzn. - M. : Alipuc-tipecc, 2011. - 575 c.

Kupunnos A. JI. Beenenue B MaTeMaTHueCKUN aHAIIU3 JIEMEHTApHBIX QYHKIUH : [y4eO.
nocobue] / A. JI. Kupmmnos. - CII6. : U3n-Bo C3AI'C, 2008. - 175 c.

Knoxos B. . UuBectunmu : yue6. mocobue / B. . Kmokos. - CII6. : U3x-Bo C3AIC,
2009. - 199 c.

CwmupnoB B. Kypc Breicmieir maremaruku: yaeOHUK. Tom I-1V. - 24-¢ uzn. [DnekTpoHHBIH

pecypc]. - CII6. : BXB-ITerepOypr, 2010. - 848 c.
UecnokoB E. A. OcHOBBI MaTeMaTHYECKOTO aHam3a : yueod. mocooue / E. A. YUecHOKOB. -

CII6. : U3zn-Bo C3AI'C, 2010. - 177 c.

7.3. HopmaTuBHbBIE IPaBOBbIE JOKYMEHTBI.

He ucnonb3yrorcest

7.4. UnTEpHET-pecypChl.

C3UMY pacnonaraeT 10CTyIOM Yepe3 CalT HayuyHOU Oubiaroreku http://nwapa.spb.ru/
K CJIEIYIOIIMM MOMUCHBIM SJIEKTPOHHBIM pecypcam:

Pycckosi3bIuHBIE pecypcehl

DNEeKTPOHHBIE YUeOHUKHU dIIEKTPOHHO - OnbnaroTeuHoi cuctemsl (ObC) « AHOyKe»
DNeKTPOHHBIE YICOHHUKH AIIEKTPOHHO — OnbnuoTeunoit cuctemsl (OBC) «Jlanby»
PexomeHryeTcst HCIIOIB30BATh CIEIYIOLINI HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.5. UHBIe HCTOYHUKH.

He ucnons3zyrores.

8.

MarepuajbHoO-TeXHHYecKas 0a3a, HH(PpOPMaLMOHHBIE TEXHOJIOIMH, IPOrPAMMHOE
olecrieyeHne 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

JlaGopatopHasi paboTa TPOBOAMTCS B KOMITBIOTEPHOM Kiacce. YueOHas IUCIUIUIMHA

BKJIIOUAET MCIIOJIb30BaHKE MporpaMMmHoro obecrieueHust Microsoft Excel, Microsoft Word, s
MOATOTOBKH TEKCTOBOTO M TAOJMYHOTO MaTepuaia.

I/IHTepHCT-CCpBI/ICLI " 3JICKTPOHHBIC PECYPCHI (HOI/ICKOBHC CUCTCMBI, DJICKTPOHHAA I104Ta,
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https://e.lanbook.com/book/167905?category=917
http://idp.nwipa.ru:2228/reading.php?productid=18499
http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

npoecCHOHAIbHBIC TEeMaTHYEeCKUE YaThl U (POPYMBI, CUCTEMBI ayJli0 W BHJICO KOH(EPEHIHUH,
OHJIAaH JHIMKJIONEANH, CIPABOYHUKH, OHOIMOTEKH, OHIEKTPOHHBIE Y4YeOHbIE U y4eOHO-
METOJIMYCCKHE MaTePHUaIbl).
Ne /n | HaumeHoBanue

1. | O6naunbie Texnoaoruu Google Collab, Loginom

2. | Microsoft Excel, Microsoft Word

3. | nTepHeT-CEepBUCHI M AIEKTPOHHBIC PECYPCHI
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