FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

L: vorontsovag
22.05.2022

A. I'. BopoHii0B

PABOYAS ITPOT'PAMMA

pucunauibl 1.0.09 Iuddepennnanbupie ypaBHEHHS

s Hanpasiaenus 11.03.04 DnekTpoHKMKa U HAHORIEKTPOHUKA

ypoBeHb bakanaspuar

(¢popma o0yueHust ouHas

kadenpa-pa3padboryuk MareMaTHyeCKU aHAJIU3 U METO/IMKA ITPENOIaBaHus
MaTeMaTUKU

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 11.03.04 DnexkTpoHrKa U HAHOAIEKTPOHHUKA, YTBEPKAEHHBIM IIPUKA30M
Muno6puayku ot 19.09.2017 Ne 927

3aB.xadenpoii pazpaboTynka,

B. JI. Jluneman
1.(H3.-Mar.H., JIOIL. I
Pa3paboTruuk nporpammel, @% omm s B. M. Axykon
CBEJIEHHM S O BJIAJIEJIBLIE T131T . .
I[oq)HB.—MaT.H,’ HOH., Hpoq)eccop an: Azykos B. M.

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

- 03HAKOMJICHHE CTY/IEHTOB C OCHOBHBIMHU MOJIOKEHUSIMH TEOPUU OOBIKHOBEHHBIX
auddepeHnnaIbHbIX YpaBHEHH; 3a1a4u - AaTh CTyJ€HTaM MaTeMaTuyeCcKue 3HaHus B
oOnactu nudPpepeHIraIbHbIX YPABHEHU, HEOOXOIUMbIE UM ITPU U3YUYEHUU JPYTUX
y4eOHBIX NMPEAMETOB U B Oynyuieil npohecCHOHaIbHOMN AESITEIbHOCTH.

Kparkoe conepxanmne TUCHMILTHHBI

Huddepennnanbable ypaBHEHUS epBoro nopsiaka. uddepenunanbabie ypaBHEHUS
BBICIIUX MOPSIKOB. JInHeitHble mudepeHiuanbaple ypaBHEHUS U CUCTEMBI TMHEHHBIX
ypaBHEHUI. DJIeMEHTbl Ka4YeCTBEHHOM Teopuu (P depeHIInanbHbIX YPABHEHHM.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHUILINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

OIIK-1 Cnoco6eH HCI0Ib30BaTh MOJI0KCHHS,
3aKOHBI U METOJIbI €CTCCTBCHHBIX HAYK H
MaTeMaTUKHU IS PEIICHUs 3aa4 MHKEHEePHOH
JCATEILHOCTH

3HaeT: 00JacTH MPUKIATHOTO MPUMEHEHUS
nudepeHnranpHbBIX ypaBHeHHH; Kinaccuduxaruio
Qg QepeHIMaIbHbIX ypaBHEHUH; OCHOBHBIE
crocoObl pemenust tudepeHInanbHBIX YpaBHECHUI
Ymeet: pemath AuddepeHnnanbHble ypaBHEHHS
MeeT mpakTHYEeCKUI OMBIT: TPUMEHECHUS

Qg QepeHIMaIbHbIX ypaBHEHUHN IS peIIeHUs

3a1a4

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIUATUINH,
BUJIOB pabOT y4eOHOTO MmiaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

1.0.08 Jluneiinas anreOpa 1 aHAIUTHYECKAs
reoMeTpus,

1.0.07 MaremarndecKUii aHAJIN3,

1.0.27 BBenenue B (hu3uKky TBEPAOTO Tea,
1.0.10 ®uszuka

1.0.19 OcHOBBI TEOpUH BEPOSITHOCTU U
CTOXaCTUYECKUX MPOLIECCOB,

1.0.25 HanosnekTpoHuka,

1.0.20 CtaTucTH4YeCKHE OCHOBBI
WHTEIJJICKTYaJIbHOTO aHAIN3a TaHHBIX,

@®J1.03 HaHOCTpyKTYpHBIE MaTepHalIbl s
HMCTOYHHUKOB TOKA,

1.0.26 UnTerpanbHas 3JIeKTPOHUKA U
HAHOJIEKTPOHUKA,

®J1.02 KBaHTOBBIE TEXHOJIOTHH: COCTOSTHUEC U

IICPCIICKTHBbBI

TpC6OBaHI/ISI K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITPpHU OCBOCHHUU I[&HHOIZ JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PE3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTLINH:

Jucnuminna

TpeboBanus

1.0.08 JIuneiinas anrebpa U aHaTIUTHYECKAs
reoMeTpHs

3HaeT: 06JacTH MPUKIAIHOTO MPUMEHEHUS
JTMHEHHON anreOphl U aHAJIUTUYECKON
TCOMETPUN;0CHOBHBIE ONPEIEIICHUS U TEOPEMBI
TMHEHON aireOphl U aHAIUTUYECKOW T€OMEeTpUHn




YMeeT: MpUMEHSITh METO/bI TMHEHHOM anreOpsl 1
QHAJIMTUYECKOU T€OMETPUN IJIs PELIECHUS 3a1a4
TEOPETUYECKOIO U IIPUKIAAHOrO Xapakrepa Mmeer
MPAKTUYECKUI OTIBIT:

1.0.27 BBenenue B pu3nKy TBEpAOTO Tea

3HaeT: OCHOBHbIE (PU3UYECKUE CBOICTBA
MaTepuasoB;pU3NKO-XUMUYECKUE TIPUUNHBI
MOSIBJICHUS TEX MJIM MHBIX CBOMCTB MaTEpHUAJIOB
YMeeT: HaXOAUTh MH(POPMAIIHIO O CBOMCTBAaX
BelecTB MImeeT npakTH4eCcKuil OMbIT:

1.0.10 ®usuka

3HAeT: OCHOBBI KCIIEPUMEHTAIILHOIO METOA
HCCIIEIOBAHUS;METOIUKY 00pabOTKH JaHHBIX
SKCIIEPUMEHTA, METOAMKH aHan3a PU3NUECKUX
CHCTEM, OCHOBHBIE ONpPENIEICHUS 1 3aKOHbBI (PU3HKH,
(dyHIaMeHTaJIbHbIE 3aKOHBI IPUPOIBI U OCHOBHBIE
¢u3nUecKre u MaTeMaTHUeCKUEe 3aKOHbI YMEeT:
MIPOBOAUTH MPOCTHIE IKCIIEPUMEHTBI, TPAMOTHO
[IPEACTABIIATH PE3YJIBTAaThl U3MEPEHUH, OLIEHUBATD
MOTPEUIHOCTD, IPUMEHSITh CUCTEMHBIN MOAXO AJIS
peueHus (pU3NYecKux 3ajad, IpUMEHSTh
¢uznyecKkye 3aKOHbl U MaTEMaTHYECKHE METO/IbI
IS pEeLICHU 3a1a4 TEOPETUYECKOTO U IPUKIIATHOTO
xapakTepa MmeeT npakTH4eCKHU ONBIT: POBEACHUS
HKCIIEpUMEHTa, 00pabOTKH SKCIEPUMEHTAIBHBIX
TaHHBIX, UCIIOJIb30BAaHUS 3HAHUN (PU3NKU U
MaTEeMaTUKHU [IPU PELIECHUN ITPAKTUYECKUX 3a1a4

1.0.07 MaremaTnyeckuii aHajIn3

3HaeT: 0071aCTH MPUKIATHOTO IPUMEHEHUS

i epeHIMaTbHOTO U HHTETPATBHOTO
VICUMCIICHUSI;0CHOBHBIE ONIPENIETICHUS U TEOPEMBI
MaTeMaTU4YECKOIo aHaJln3a YMeeT: IPUMEHATh
METO]Ibl MaTEMATUYECKOT0 aHaIN3a JUIsl peIeHUs
3a/1a4 TEOPETUUECKOTO U MPUKIIAIHOTO XapaKrepa

mMeeT mpakTUUECKUI OTIBIT:

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCUUILIUHBI cOCTaBseT 4 3.€., 144 4., 90,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue no cemectpam
N Bcero B Jacax
Brn yueonoi padoret 4acoB Homep cemectpa
3
OO0m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
Ayoumopmvie 3aHAmMUA: 80 80
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 48 48
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,5 53,5
C IPUMEHEHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA
Pemienne noManinux 3agaHui 9,5 9.5




Pemenvie nHauBUAYaNbHbBIX 3a1aHUN 19,5 19.5

[ToaroroBka k 3K3aMeHy 24,5 24.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bux koHTposs (3adet, qud.3adueT, IK3aMeH ) - JK3aMeH

5. Conep:kaHue QMCUUIIMHBI

N O0beM ayIUTOPHBIX 3aHITHH 1O
pasagena HaumenoBanue pa3aenoB IUCHUTIIHHbI BHJIaM B Hacax
Bcero JI 113 JIP
1  |[duddepenunanbHble ypaBHEHUS EPBOTO MOPSIKA 28 12 16 0
2 |duddepennmanpabie ypaBHEHHUS BBICITUX MTOPSIKOB 8 4 4 0
3 Jluneiinbie nuddepeHmaibHble YpaBHSHUS U CUCTEMBI 33 14 24 0
TUHEWHBIX YpaBHEHUN
4 DJeMeHThI KauyeCTBEHHOM Teopuu nuddepeHuanbHbIX 5 ) 4 0
ypaBHEHUN
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBanue uinm kpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
J1Y nepBoro nopsijka, pa3pelieHHble OTHOCUTEIBHO MPOU3BOIHON. OCHOBHBIE
1 1 |monstus. 3anada Komu. Teopema [Iukapa. O61acTh €JMHCTBEHHOCTH U 0011Iee 2
pEIIEHuE.
/1Y nepBoro nopsijika, MHTErpUpyeMbl€ B KBaApaTypax: ypaBHEHUS C
Pa3IEISIONIMMUCS TIEPEMEHHBIMU U TTPUBOJISAIIUECS K HUM; OTHOPOIHBIC
2-4 1  |ypaBHeHus; ypaBHEHUS, MPUBOISAIINECS K OJHOPOIHBIM; 0000IIIEHHBIE 6
OJTHOPO/IHBIC YpaBHEHUS; TUHEHHBIC YpaBHEHUS, ypaBHEeHUs bepHyu; ypaBHEeHUS
B MONHBIX AU depeHimanax; ypaBHeHUS C HHTETPUPYIOLUM MHOXKHTEIIEM.
/1Y nepBoro nopsijika, Hepa3pelieHHble OTHOCUTENBHO MPOU3BOAHOMN. 3a1aua
5 1 Komu. EquncTBeHHOCT pemienus 3aaaun Komm. Teopema o cyniecTBoBaHUU U >
€MHCTBEHHOCTH perienus 3a1aun Komu. OO1iee penienne u o0uii MHTETpat.
Oco06oe pemenne. Orubatomasi OOMIETo pemeHus: Kak 0co0oe pereHue.
PelieHne HEKOTOPBIX TUIOB YPaBHEHUM, HEpa3peIIEHHBIX OTHOCUTEIBHO
6 1  |[mpou3BOAHON, METO/IOM BBEACHUSA MMapaMmeTpa. YpaBHeHue Jlarpanka. YpaBHeHHE 2
Knepo.
/1Y Beictnx nopsiakoB. 3agaya Komu. Teopema o cyiiecTBOBaHUU U
7 2 |emMHCTBEHHOCTH pemieHus 3aaa4u Komm. O6macTh eIMHCTBEHHOCTH U 00111ee 2
pEIlIEHuE.
2 5 HekoTopsle TUIBI YpaBHEHHI BBICIINX MOPSIKOB, TOMYCKAIOIINE TOHUKEHUE )
MopsiJIKa.
Jluneiinsie nuddepennmansasie ypasHenus (JIY) - ocHOBHBIE TOHSTHS.
OCHOBHOE CBOICTBO pelIeHUI TNHEHHOTO OJJHOPOIHOTO AP PepeHInaTIbLHOTO
9 3 |ypaBuenus (JIOY). JIuneitHas HE3aBUCUMOCTH CHCTEMBI (DYHKITHHA. 2
Onpenenurens Bporckoro. HeoOxoaumoe ycmoBue TMHEHHOW 3aBUCUMOCTH U
TOCTAaTOYHOE yCJIOBHE JIMHEHHON HE3aBHCUMOCTH CUCTEMBI (DYHKIIHH.
Heo6xonumoe U TI0CTaTOYHOE YCIOBUE JTMHEHHOW HE3aBUCUMOCTH PEIlIeHHMA
JIO/1Y ¢ HenpepsiBHBIME KOdhpumeHTaMu. DyHIaMEHTAIbHAS CUCTEMaA
10 3 |pewenuit (OCP) JIOAY. Teopema o cymectBoBanuu OCP y JIOY ¢ 2
HernpepbIBHBIMU K03 dunmmenTamu. Teopema 06 obmiem pemennn JIOY.
Pa3mepHocTh npocTpancTBa pemenuit JIOY.
11 3 [Iloctpoenue JIOAY c 3apannoit ®CP. ®opmyna Octporpaiackoro-JInyBusmis. 2




Haxoxxnenne @CP s JIOLY Broporo nopsiaka npu ©3B€CTHOM YaCTHOM
pemiennu. [loctpoenne ®CP nna JIOHAY Broporo nopsjika ¢ mOCTOSHHBIMU
K03 pUIEeHTaMH.
12 3 [Toctpoenue ®CP mns JIOAY ¢ noctossHHBIMU KO3 umrenTamMmu B o01iemMm )
caydae. [Tpunuun cynepnozunuu g JIHY.
13 3 Crpyxkrypa obmero pemenus JIHJY. Haxoxnenue vactaoro pemenns JIHY )
METOJIOM BapHalK MPOU3BOJIbHBIX TOCTOSHHBIX. YpaBHEHHE JHiepa.
14 3 PIHAY c nocrossHHBIME KO3 (GUIIMEHTAMU U CIIEHUATBHON MPaBOil YaCThIO. 2
Hopmanbsabie cuctemsl J1Y. Pemenne cuctem MeTooM uckiroueHus. [lonsrue o
15 3  |MaTpuYHOM METOJE PEIICHUS JIMHEHHBIX CUCTEM C IOCTOSIHHBIMU 2
K03 puIIeHTaMU.
16 4 Knaccudukanus 0coObIX TOUEK JTUHEHHON aBTOHOMHOM CHCTEMbI BTOPOTO MOPSIKa >
C MOCTOSTHHBIMH K03 purimenTamu.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHMe niM KpaTkoe cofep)KaHue MPaKTUYECKOTO 3aHATHS, CEMUHapa BO
3aHATUsA[pa3iena
4acoB
12 1 Pemenue XpaBHeHI/If/'I C pa3AEIAIOIMIMMUCS IEPEMEHHBIMH, OTHOPOJHBIX 4
YpaBHEHUHN U TIPUBOSAIIUXCA K HUM.
3 | JIunelinble ypaBHEeHUs U ypaBHeHUs bepHyiu. JInHelHble ypaBHEHUS U ’
ypaBHenus bepnymu. Uaausunyansnoe 3aganue 1 (U3-1).
4.5 1 YpaBHeHUs B MOJTHBIX AuddepeHinanax u ypaBHEHUS ¢ UHTETPUPYIOITUM 4
MHOXKHTEJIEM.
Pelenne ypaBHeHUH, HEPA3PEIICHHBIX OTHOCUTEIBHO MPOU3BOAHON. YpaBHEHUS
6-7 1 Plarpamxa u Kiepo. Oco6oe pemenue. Tect 1 (T-1), unauBuayansHoe 3ananue 2 | 4
(13-2).
8 1  [KonTpombhas pabora Nel (KP-1). 2
YpaBHEHHUS BBICIITUX TOPSIKOB, TOMYCKAIOIINE MTOHMKEHHE MTOPSIKA.
9 2 |AurerpupoBanue ypaBHeHu# Buna y (n)=f(x). ®opmyna Komm. YpaBuenue Buga | 2
x=f(y"(n)). YpaBuenue suna F(x,y"(k),...,y"(n))=0.
HHTerpupoBanne ypaBHEHUHN BBICIINX MOPSIAKOB, HE COEPKAIINX HE3aBUCUMYO
10 2  |[mepeMmeHHYI0 X. IHTErpupoBaHue ypaBHEHUH BBICIIUX MOPSAJIKOB, OJHOPOIHBIX 2
OTHOCHUTEIBHO Y, V',...y"(n).
1 3 JIuHeiiHas 3aBUCUMOCTD (HE3aBUCUMOCTH) cHCTeMbI (pyHKITH. OnpenenuTelnb )
Bposnckoro.
[TocTpoenue JIOY ¢ 3aiaHHBIMU YaCTHBIMU pelieHus M. Gopmyna
12 3 Octporpaackoro-JInysmins. Haxoxnenue obmero pemenust JIOIY Broporo )
MOPsIJIKA, €CJIM U3BECTHO OHO YacTHOe pemieHue. [lonmxkenne nopsanka JIOAY ¢
M3BECTHBIM YacTHBIM penieHueM. (I1-1).
13-14 3 |Muterpuposanue JIOY ¢ mocTtosHHBEIME KOAPDUITUESHTAMH. 4
15-16 3 I/IHTCF?I/IpOBaHI/Ie JIHAY ¢ nocTossHHBIMU KO3 GUIIMEHTaMH U CHIEUATbHOM 4
[paBOi YaCThIO.
17 3 Haxoxnenue yactHoro pewenus JIH/Y meronom Bapuanyy npou3BOIbHBIX ’
nocTostHHBIX. MaauBuayansHoe 3ananue 3 (M3-3).
18 3 [YpaBHeHue Jditnepa. 2
19 3 HHTerpupoBaHie HOPMAJIBHBIX CHCTEM YPAaBHEHHI METOIOM UCKITIOUEHUS )
[ePEMEHHBIX.
20 3 HHTerpupoBaHue TMHEHHBIX CHCTEM C TIOCTOSITHHBIMU KO3 (QULIMEHTaMU )
MaTPUYHBIM METOJIOM.
21 3 |[Ipumenenne CKM B muddepennmansubix ypasHeHusix. Tect 2 (T-2), 2




WHIUBUTyanbHOE 3aganue 4 (13-4).
22 3 |[KontpomnbHas padorta Ne2 (KP-2). 2
23 4 OcoOble TOYKH aBTOHOMHOM CHCTEMBI BTOPOTO MOPSIIKA C TOCTOSTHHBIMU )
ko3 UlIMeHTaMu.
24 4  |[Toctpoenue (a3oBbix TpaekTopuii cpeacramu CKM. (I1-2). 2
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brmonnenne CPC
Cnucok JITepaTypsl (C yKa3aHHEM Kon-
[Moneun CPC pas3zernos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
Oununmos, A. . COopHUK 3a/1a4 11O
i QepeHranbHbBIM ypaBHeHUSIM A. .
Penrenue JoManItHux 3agaHui @ununmnos. - M.; MbkeBck: PerynsapHas u 3 9,5
xaoTudeckas quHamuka, 2000. - 174,[1] c.
W1
B. JI. Iuneman, T. B. Epomikuna, A. A.
. 6enb TUIOBBIE pacueThl MO KypCY BhICIIEH
Penienue MHIUBUAYAIBHBIX 3aJaHUN viatematuki, Yacts 3, Yo OmHCK: 3 19,5
W3narensctBo OVYpI'Y, 2005, 26 c.
[Ierposckuit, 1. I'. Jlekuuu o reopun
OOBIKHOBEHHBIX A epeHnnanbHbIX
ypaBHeHu# [ TekcT] yue0. s Mex.-mar.
[lonroroBka K 3K3aMeHy ¢ax. ya-toB W. I. [lerpoBckuii ; mox pen. A. 3 24,5
J1. Mbmmkuca, O. A. OnelHuK. - 7-¢ u3m.,
ucrp. - M.: UznarensctBo MI'Y, 1984. - 296
C. WL

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf MPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMeKYTOYHOM aTTecTAlNH

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpoJbHOro|Bec [Mopsmox HaunceHus 6aIIoB
KM |mectp| KoOHTposis Oamn eTcs B
MEPOTIPHSITHS
[TA
Tect 1 (T-1) conepxkur 10 3aganuii no reme
"Muddepennmranpabie ypaBHEHUS TIEPBOTO
N nopsiaka'.
Texymun
1 3 KOHIDOIL T-1 0,05 S5 [3a kaxayro MpaBUIBHO PEIICHHYIO 3a7a4y PK3aMeH
p craBuTCA 3a7a4y craBurcs ot 0 1o 0,5 6amion
CJICIYIOIIM 00pa3oM:
0,5 6ay10B — 331a4ya pemeHa u opopmieHa




[PAaBUJIBHO M B COOTBETCTBUH C 3aJ[aHUEM;

0,4 6anna — 3a7a4a perIeHa MpaBWIbHO, HO
€CTh OIIMOKH B OOPMIICHUH;

ot 0,1 mo 0,3 Gamia — 3a/1a4a B IIEJIOM pelIeHa
MPaBUIIBHO, HO COJEPKUTCS HE OoJiee TBYX HE
rpyOBIX OMIHNOOK;

0 6anyIoB — B PELIEHUH 3a4a49H COIEPIKUTCA
rpy0Oas ommoka.

Texymnii
KOHTPOJIb

0,05

Tect 2 (T-2) cogepxut 5 3aanuii o reme
"TuddepeHnnanbHbie ypaBHEHUS BBICIIIUX
MOPSIAKOB".

3a KXy MPaBUIHHO PEIICHHYIO 3a/1a9y
cTaBHTCS 3a7aqy ctaButcs ot 0 1o 1 6amios
CJICAYIOIIMM 00pa3oM:

1 Gamn — 3amava pemnieHa u opopmieHa
[PABIJILHO M B COOTBETCTBUU C 3aJJaHHEM;

ot 0,8 10 0,9 Gamma — 3amaqa perieHa
MPaBUJILHO, HO €CTh OMIMOKH B 0()OPMIICHUU;
ot 0,5 mo 0,7 Gamna — 3a/1a4a B IIEJIOM pelIeHa
[PaBIJILHO, HO COIEPKUTCS HE OoJiee IBYX He
rpyObIX OIINOOK;

ot 0,5 10 0,6 6amI0B — 3a1a4a B IIEJIOM
pelIeHa MPaBHIIbHO, HO COICPIKHUTCS He Ooee
TpeX He TPyObIX OLIHOOK;

ot 0 10 0,4 6ayIOB — B pEIICHUN 3a/1a91
COEPXKUTCS TpyOast omrnoka.

OK3aMCH|

Texymuin
KOHTPOJIb

KP-1

0,07

KonTposbHas pabota 1 (KP-1) cogepxut 7
3ananuil no teme "uddepenunanbHbie
YpaBHEHUs NIEPBOTO Mopsiaka'.

3a Ka)Ky1o MPaBUIbHO PELIEHHYIO 3a/1a4y
cTaBUTCA 3a7a4y ctaBurcs ot 0 10 1 6amioB
CJIEIYIOIIM 00pa3oM:

1 6ann — 3aaua perieHa 1 opopmiieHa
[IPaBWJIBHO U B COOTBETCTBUU C 3aJJaHHEM;

ot 0,8 no 0,9 6anna — 3amaua pernieHa
[PaBUWJIbHO, HO €CTh OIIMOKH B 0()OPMIICHUH;
ot 0,5 10 0,7 6ayna — 3aj1aya B LIEJIOM pelleHa
[IPaBWJIbHO, HO COIEPKUTCS HE Oosiee IBYX He
rpyOBIX OIINOOK;

ot 0,5 1o 0,6 0a/I0oB — 3a7a4a B I1€JIOM
peleHa MpaBUIbHO, HO COIEPKUTCS He Oolee
TpeX He TPyObIX OMIMOOK;

ot 0 10 0,4 6anI0B — B pelIeHUH 3a/1auu
COZIEp>KHUTCs TpyOas omrmoka.

OK3aMCH

Texymui
KOHTPOJIb

KP-2

0,06

KonTponbHas padota 2 (KP-2) cogepxur 4
3amannii mo teme "Jluddepenmanbabie
YpaBHEHUS BBICIINX MOPSIIKOB".

3a KaXXIyI0 MPaBUIbHO PEIICHHYIO 3a/1a4y
cTaBuTCs 3a7auy craBurcs ot 0 1o 1,5 6annos
CJIEIYIOIUM 00pa3oM:

1,5 6amn — 3aga4a peniena u opopmiieHa
[PaBIJIBHO U B COOTBETCTBUU C 3aJJaHHEM;

ot 1,2 no 1,4 Gamna — 3ajiaua perieHa
MPaBHJIbHO, HO €CTh OMIMOKH B 0(OPMIICHUH;
ot 0,8 1o 1,3 Gamia — 3a/1a4a B 1I€JIOM pelleHa

IIPAaBUJIbHO, HO COACPKUTCA HC boiee JBYX HC
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rpyOBIX OIINOOK;

ot 0,5 no 0,7 6amI0B — 3a7a4a B II€JI0OM
peleHa npaBuiIbHO, HO COIEPKUTCS He Ooree
TpeX HE TPyOBIX OMNOOK;

ot 0 10 0,4 6amI0B — B peIICHUH 3a/1a4U
COZIEPXKHUTCS TpyOast onmoka.

Texymnii
KOHTPOJIb

n3-1

0,08

NunuBunyansHoe 3aganue 1 (U3-1)
COAEPXKUT 4 3a1aun.

3a KaXxayro 3a7aqy cTaBUTCs 6o 2, mbo 1,
60 0 6aoB cleayoIUM 00pa3oM:

2 Ganna — 3a/a4a pelieHa MpaBuIbHO | B
COOTBETCTBUHU C 33/IaHUEM;

1 Gaur — 3a/1a4a perreHa B IeJIOM ITPaBUIIBHO,
COZIEPXKUTCS HE Ooliee ABYyX He rpyObIX
OIINOOK;

0 6aIoB — B OCTAJIBHBIX CITyYasX.

OK3aMCH|

Texymuin
KOHTPOJIb

n3-2

0,06

NuauBuayansHoe 3aganue 2 (M3-2)
CONIEPKUT 3 3aJ1auH.

3a KaxIyro 3a/1auy cTaBuTcs aubo 2, nubo 1,
60 0 6aJTOB CIIEMYIOIIUM 00pa3oM:

2 GaJia — 3a/1a4a pelleHa NpaBUIIbHO U B
COOTBETCTBUH C 33[aHUEM;

1 6amn — 3aj1aua perieHa B 11€JI0M MPaBUIBHO,
COZIepKUTCS He OoJiee IByX He TPyObIX
OIIMOOK;

0 6ajyI0B — B OCTJIBHBIX CITydasX.

OK3aMCH

Texymui
KOHTPOJIb

n3-3

0,11

11

NunuBunyansHoe 3aganue 3 (U3-3)
COIEPXKUT 5 3a1ay.

3a 3amaun Nel, 2, 3, 4 ctaBurcs au6o 2, 1160
1, mu60 0 GanIoB cieayronuM o0pazom:

2 Oajula — 3a/1a4a pelieHa IpaBUIbHO U B
COOTBETCTBUHU C 33/IaHUEM;

1 Gan — 3aa4a pelieHa B 11€JI0M ITPaBUIIBHO,
COZIEpKUTCS He OoJiee IByX HE TPYOBIX
OIINOOK;

0 6anyoB — B OCTAJIBHBIX CITyYasX.

3a 3ampauay Ne5 crasutcs 6o 3, mubo 2, mbo
1, mu60 0 GanIoB cieayronumM o0pazom:

3 Gana — 3a/1a4a peleHa NpaBUibHO U B
COOTBETCTBUHU C 33/IaHUEM;

2 Oasa — 3a/1a4a pelieHa, COIEePKUTCS He
0oJiee OJJHOM HE TPyOOii OMMOOKH;

1 Gan — 3aza4a pelieHa B 11€JI0M ITPaBUIIBHO,
COZIEpKUTCS He 0oJiee IByX HE TPYOBIX
OIINOOK;

0 6ayIoB — B OCTAJIBHBIX CITyYasX.

ODK3aMCH

Texymui
KOHTPOJIb

ns3-4

0,04

NunuBunyansHOe 3ananue 4 (13-4)
COJICPKUT 2 3aJ1auH.

3a KaIyro 3a7a4y CTaBUTCS 10 2, mubo 1,
60 0 6ayToB CleAyOIUM 00pa3oM:

2 Oayia — 3a/1a4a perieHa MpaBUIbHO U B
COOTBETCTBUHU C 33/IaHUEM;

1 Gayn — 3a/1aua perieHa B 1eJIOM MPaBUIIEHO,
COZIEPXKUTCS HE OoJiee ABYyX He rpyObIxX
OIINOOK;

0 6ajyI0B — B OCTAJIBHBIX CITydasX.

OK3aMCH|




Texymnii
KOHTPOJIb

0,04

Pabora nHa npaktuke (I1-1). Ouenka
OCYIIECTBIISIETCS C TIOMOIIBIO TTO/ICYETa
[POIIEHTA BBIMOJIHEHHBIX CTYIEHTOM
KOHTPOJIUPYEMBIX MTPENoaBaTeIeM
TTOMAITHKUX 3aJJaHUH U TIPOIIEHTA
MPAKTUYECKUX 3aHATUI, HA KOTOPBIX CTYJEHT
[IPUCYTCTBOBAJ U MPOSIBIISLT IOCTATOUHYIO
AKTUBHOCTH (peIIeHuE 3a/1a4 y JTOCKH,
pelieHne 3aaa4d Ha cBoeM paboueM MecTe,
3a/TaHHBIC BOMTPOCHI U T.J.) CIACAYIOIIUM
obOpa3zom:

4 6amra — BeimoaHeHOo 90—100%;

3 6aiuta — BeInoaHeHo 80—-89%:;

2 Oamra — BeimoaHeHO 70—79%;

1 6ayu1 — BemoHEeHO 60—69%;

0 6amtoB — BeITIOTHEHO MeHee 60%.
[lepuon onenuBanus: ¢ 01 centadps no 31
OKTSIOpPSI TEKYIIIETO TO/Ia.

OK3aMCH|
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Texymnii
KOHTPOJIb

I1-2

0,04

Pabota na npaxtuke (I1-2). Onenka
OCYIIIECTBIISIETCS C TIOMOIIIBIO MO/ICYeTa
MPOIICHTA BBIMOJIHEHHBIX CTYICHTOM
KOHTPOJUPYEMBIX MpErnoaBareaemM
TTOMAITHHUX 3aJJaHUH U TTPOIICHTA
MPAKTUYECKUX 3aHITHUI, HA KOTOPBIX CTYACHT
[TPUCYTCTBOBAJI ¥ MIPOSIBIISLT JIOCTATOUHYO
AKTUBHOCTH (peIlIeHue 3a7a4 Y JOCKH,
pelIeHne 3a1ad Ha cBoeM pabodeM MecTe,
3a/laHHBIC BOMPOCHI U T.J.) CICTYIOIINUM
obOpazom:

4 6aa — BeImonHeHo 90—100%;

3 6asna — BeIonHEHO 80—-89%);

2 6aia — BeimoHeHo 70—-79%;

1 6amt — BeITONTHEHO 60—69%;

0 6ay1oB — BEITOIHEHO MeHee 60%.
[lepuox onenuBanus: ¢ 01 HosOps mo 20
nexadpst TEKYIIEro To/a.
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ITpome-
KyTOUHAas
arTecTanus

OK3aMeH

40

DK3aMeHaIMOHHas paboTa COCTOUT U3 JABYX
JaCTEH: TEOPETUUECKON U IPAKTUYECKOM.
Bcero B pabote 4 3agauu no 10 6amios
KaXKaast.

3a kaxayro 3a1aqy craBuTcs oT 0 6aoB 10
10 cnemyromum 06pa3oMm:

10 6amnoB — 3a1a4a peinieHa U ohopmieHa
[IPaBWJIBHO U B COOTBETCTBUU C 3aJJaHHUEM;

9 GannoB — 3ajaua pelieHa npaBuiIbHO, HO
€CTh OLIMOKHU B 0(hOpMIICHUH;

oT 7 1o 8 6amioB — 3a/1a4a B 1[EJIOM pelieHa
[IPaBWJIbHO, HO COIEPKUTCS HE Oojiee IBYX He
rpyOBIX OIINOOK;

oT 5 10 6 OaIoB — 3a/1a4a B IIEJIOM pelleHa
[IPaBUIIBHO, HO COJIEPKUTCS HEe OoJiee Tpex He
rpyObIX OIINOOK;

oT 0 10 4 6amIOB — B pEIICHUN 3a]1aun

COZIEpXKHUTCS TpyOas onrmoka.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




Bun

MTPOMEKYTOYHOMN [Ipouenypa npoBeneHus Kpurepuu
OLICHUBaHUs
arTecTalyuu
J1o nK3aMeHa JOIyCKaeTCsl CTYAEHT, Y KOTOPOrO KOHTPOJIbHBIE
touku 13-1-13-4 3aurensl. [Ipu HEOOXOAMMOCTH, MOTyYEHUE
3a4€TOB 110 KOHTPOJIbHBIM ToukaM 13-1-N3-4 npousBonurcs Ha
ayIMTOPHOM 3aImmuTe, 7000p 0aIOB — MPH MEePENUCHIBAHUN
KOHTpOJbHBIX Touek T-1, T-2, KP-1, KP-2, a taxxe npyrumu  |B cooTBeTcTBHM C
9K3aMEH crocobamu, onpeesIeHHbIMY NpenoaaBareiem. [ padux nm. 2.5, 2.6

YCTaHABJIMBACTCA MPECTIOAABATCIICM. OK3aMeH IMPOBOAUTCA B [lonoxxenus

nucbMeHHOU ¢opme. Ha pemenue orBonutes 180 MUHYT.
[IpenomaBarens UMeeT MPaBoO MPOBECTH COOECETOBAHUE CO
CTY/ICHTOM C TI€JIbIO 00JIee TOYHOTO ONpeIeTeHUs OaIOB 3a
KaXKJ0¢ 3aJaHue.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Kommnerennun Pesynsrarsl 00yueHust o KM
1{2|3(415(6]7(8]9(10j11
3HaeT: 0071acTH MPUKIAIHOTO MpUMEHEeHUs TuddepeHIaTbHBIX
OIIK-1 ypaBHeHmit; Knaccudukanuto nuddepeHnuaibHpIX ypaBHEHUH; HHHHH A
OCHOBHBIE CTIOCOOBI perieHus TuddepeHnanIbHbIX ypaBHEHUN
OI1K-1 YMmeeT: pemiath quddepeHaibHble ypaBHEHUS HHHAHAHHHHH
OITK-1 Hmeet HpEjKTH‘IeCKI/Iﬁ OTIBIT: IpUMeHeHUs TuddepeHnnatbHbIX IAAAAAAA N
ypaBHEHMH JJIs pelIeHus 3a/1a4d
Tumosslie KOHTPOJIBHBIC 3adHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:

Oununmnos, A. @. Beenenue B Teoputo 1udpepeHanbHbIX
ypaBHeHU# [ TexcT] yueOHUK [U1sl By30B M0 Tpymnne (u3.-Mar. HalpaBieHU 1
crienmanbHocTeld A. @. @ununnos. - U3a. crep. - M.: URSS : JIEHAH/I, 2015. -
238, [1] c. nn.
Oununmos, A. @. CoopHuUk 33124 1o 1uddepeHInaIbHBIM
ypaBHeHUsIM A. @. @ununmos. - M.; MkeBck: PeryngpHas u xaoTuueckas
nuaamuka, 2000. - 174,[1] c. ui.

I.

2.

0) OononIHUMENbHASL IUMePamypa.:

1.

[TerpoBckuid, U. I'. JIekuuu no Teopun 0OBIKHOBEHHBIX

nuddepeHnnanbHbIX ypaBHeHui [ Teker] yueb. mia mex.-mar. ¢ak. yH-toB U. I
IlerpoBckuii ; mox pen. A. 1. Meimkuca, O. A. OnelHuk. - 7-€ u3a., uchp. - M.:
H3narensctBo MI'Y, 1984. - 296 c. uin.

2.

COopnuk 3a1a4 no AuddepeHuuaIbHbBIM YPaBHEHUSIM U

BapuannoHHoMy ucumcienuto [ Texcr]| B. K. Pomanko, H. X. Araxanos, B. B.
Biacos, JI. U. Kosanenko ; mox pea. B. K. Pomanko. - M.: JIaboparopust bazoBbix
3uanui, 2006. - 255,[1] c. u.
Tuxonos, A. H. [luddepennmnanpasie ypaBHeHUs: YueO. ISl yH-TOB 110
cren."[Ipuki. Mmaremaruka'u "®usuka". - M.: Hayka, 1980. - 231 c. uin.

3.




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. B.JL. HQunsman, T. B. Epomikuna, A. A. 96enb Turnosble pacueTsl 10
Kypcy Bbiciiei marematuku. Yacte 3, UensOunck: UznarensctBo FOYpI'Y, 2005, 26
c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. B.JL. Hunweman, T. B. Epomkuna, A. A. D6enb TuroBbie pacueTsl 1O
Kypcy Bbicuieir MmatemaTtuku. Yacte 3, UensOunck: UznarensctBo KOYpI'Y, 2005, 26
C.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIUsA

HaunmenoBanue
Bun
No pecypca B bubnuorpadudeckoe onrcanue
JUTEpaTyphbl .
ANIEKTPOHHOU (opme
DJIEKTPOHHO- Pomanxko B.K., Kypc nuddepennunanbHbIx ypaBHEHUH 1
1 OcHoBHas OuOIMOTeUHAS BapuallMOHHOTO HcuuciaeHus, M3n-so "Jlaboparopus
TUTEpATypa cucreMa sHanuil" (panee "BUUHOM. Jlaboparopus 3nanmii"), 2015,
n3narenscTBa Jlanb  |347 c. https://e.lanbook.com/book/152035
OcHOBHAS gﬁgﬁ;ﬂg:{?ﬁ;ﬂ bubukos 0. H., Kypc 00b1kHOBEeHHBIX 1H(D(epeHnanbHbIX

2 ypaBHeHuid, U3n-so "Jlans", 2011, 304 c.

HTCpATYPa cncrema https://e.lanbook.com/book/167875
n3gaTenbcTBa JIaHb

DJIEKTPOHHO-
p Tuxonos A.H., Bacunwea A.b., CBentankoB A.l,
JlonoiaHUTENbHAs [OMONIHOTEYHAs " "
3 Jluddepennnansubie ypaBHeHHS, U31-Bo "du3Mariut",
MTepaTypa cucrema

2002, 256 c. https://e.lanbook.com/book/48171
n3nareancTsa Jlann

[TepedeHpb HCIIONB3YEMOIO IIPOrPAMMHOTO O0CCIICUCHHMS:
1. -Maple 13(6eccpouno)

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue 1 CIUTITHHBI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITLIOTEPHASI TEXHHKA,
Bup 3ansaTuii a I_l MPEIyCTaHOBJIECHHOE MPOrPaMMHOE 00€CIIEUeHHE, UCTIONB3yEeMOe JITIst
YA pa3IMYHbIX BUIOB 3aHITHIA

[IpakTuueckue 505

0CKa, KOMIIBIOTEP, IIPOEKTOP.
3aHsTUS U ceMuHapsbl |(16) ! ’ p, b p

505

Jlexnuu (16)

JT0CKa, KOMIIBIOTED, IIPOEKTOP.




