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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 CriocobeH npuMeHsTh GyHIaMEHTaIbHBIC
3HaHUs, MOJyYeHHbIE B 001aCTH (PU3HKO-
MaTeMaTU4YeCKUX U (WJIN) €CTECTBEHHBIX HAYK, U
UCIIO0JIb30BaTh UX B MPO(eCCHOHATBHON
NESITCIILHOCTH, B TOM 9HUCIIe B chepe
[e1aroru4eckom AesiTeIbHOCTH

3HaeT: OCHOBHBIE MMOHATHUS 00ILEH TeOpUu
nudpepeHIaTbHBIX YPaBHEHHH (T10JIE
HaTpPaBICHUI, HHTETPAIbHBIC KPUBBIC, H30KJIUHBI,
HayaJbHbIE YCIOBHUS, 3a1aua Koy u 1p.); Teopemsl,
rapaHTUPYIONINX CYIECTBOBAHUE U/UITU
€MHCTBEHHOCTH perieHus 3aaaun Komu ass
mQepeHIMaIbHBIX YPAaBHEHUN U CUCTEM
nudepeHnranbHbIX YpaBHeHHH (Teopembl [Tnkapa
u [leano); ocHoBHBIE TUITBI AU (epeHInaTbHBIX
YpaBHEHUI BBICIIUX MOPSIIKOB, TOITYCKAOIIUE
MOHIDKEHUE MOPSIIKA U METOMBI UX PEIICHUSI.
YMmeer: pemath nuddepeHImaibHbie YpaBHEHUS
MIEPBOTO MOPSIKA, UHTETPUPYEMbIE B KBapaTypax;
[peraTh OCHOBHBIE TUIIBI YPABHEHUN MEPBOTO
MOpPsIKA, HEPA3PEIICHHBIE OTHOCUTEIHHO
MPOM3BOIHOM; penaTh ypaBHEHHUS CTapIIuX
MOPSIKOB MTOHIKEHUEM TIOPSIIKA.

MMeeT npakTUYECKUi ONbIT: BIAJAECTh HABBIKAMU
MoucKa 00JacTeil eMHCTBEHHOCTH JJIst
nudpepeHIaTBHBIX YPABHEHHM, a TAK)KE MMOMCKA

0COOBIX PEIICHUH.

3. Mecto nucuuninubl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOTo MjiaHa

[lepedeHb MOCIECTYIOMUX AUCITUTLINH,
BUJIOB paboT

1.0.13 MaremarndecKuii aHaJINn3,

1.0.15 Jluneiinas anrebpa U aHATUTHYECKAS
reOMETPHS,

1.0.08 Obmas pusuka. TepMoauHaMuKa 1
MOJIEKYIApHast (pr3uka,

1.0.07 Ob6mas ¢pu3uka. Mexannka

1.0.19 YpaBHeHus MaTeMaTHUECKON (PU3UKH,
1.0.24 KBanuToBas MeXaHHKa




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.08 O6mas ¢pusuka. TepmonuHamMuKa u
MOJIEKYJIsIpHast (PU3UKa

3HAET: TEOPETUUECKUE OCHOBBI (PU3NUECKUX
METOA0B UCCIIEIOBAHMSI; DKCIIEPUMEHTAIIBHBIC
METOABI U CPEACTBA Ul aHAIU3a U PEUICHHS 3a1a4
TEPMOJMHAMUKU U MOJIEKYJISIpHON (DU3UKHU.,
(dyHIaMEHTaJIbHbIE TIOHATHS, 3aKOHBI U TEOPUH 110
TepmonuHaMuKe U MOJIEKYJISIpHOU (U3UKE. YMeEeT:
[IPOU3BONUTDH YUCIICHHBIE OLIEHKH I10 MOPSIKY
BEJIMYMHBI; UCIIOJIB30BaTh BO3MOXKHOCTH METOZIOB
($u3NYECKUX UCCIEA0BAaHUMN IS pEeLICHUS
du3nUecKux 3a1a4 TePMOAUMHAMUKYU U
MOJICKYIISIPHOHM (PH3HKH; [IeNIaTh MPaBHIbHBIE
BBIBOJIbI U3 COIOCTABIICHUSI PE3YJIbTATOB TEOPUU U
DKCIIEPUMEHTA; aHAJIN3UPOBATh, CACTEMATU3NPOBATh
1 OLIEHUBATh PE3YJbTAaThl ONTHYECKUX
HKCIIEPUMEHTOB; 0000IIaTh NUMEIOIIUECS
Marepuassl., GopMynupoBaTh (HU3NUECKUE 3aKOHBI,
QHAJIM3UPOBATh UX BAYKHOCTH, aKTYaIbHOCTb, C(Hephl
NPUMEHEHHUS; UCTI0NIb30BaTh (PU3NYECKHE 3aKOHbI U
TEOPHUH HA MPAKTHUKE, pelIaTh 3aa4u 110 TaHHOMY
pazneny oomeit ¢puszuku. Meet mpakTuyeckuii
OTIBIT: BJIaJICET HABbIKAMU I'PaMOTHOI 00paboTKU
PE3YJIbTaTOB J1a00PaTOPHBIX SIKCIIEPUMEHTOB U
COIIOCTABJICHUS UX C TEOPETUYECKUMHU JaHHBIMU;
000011I€HUS U KPUTHYECKOM OLICHKH PE3YyJIbTaToB
DKCIIEPUMEHTAIIBHBIX HCCIIEOBAaHUM. ,
CaMOCTOSATENIHO MTPUOOPETATH HOBBIE 3HAHUSI 10
TEPMOJMHAMUKH U MOJIEKYJISIPHON (PU3HKE;
COIOCTABJICHUSI PE3YJILTATOB Ja00PATOPHBIX
DKCIIEPIMEHTOB IO MaKpO(pHU3UKE C UX
TEOPETUYECKUMU JTAHHBIMMU.

1.0.13 MaremaTnyeckuii aHaIu3

3HAeT: OCHOBHBIE CBOWCTBA IIPEJEIIOB
MOCIIEIOBATEIILHOCTH ¥ (PYHKIIHH JCHCTBUTEIEHOTO
epeMEHHOT0, IPOU3BOAHOM, Auddepernnana,
HEOIPeIeICHHOTO HHTETpajia; CBOMCTBA (QYHKINH,
HENPEPBIBHBIX HA OTPE3KE; OCHOBHBIE
""3aMeuaTenbHbIe Mpeenbl', TA0MUIHbIe (HOPMYIIBI
TUIS TIPOU3BOAHBIX U HEONIPEAEIECHHBIX MHTEIPAJIOB,
dopmynsl quddepeHnrpoBaHmst, OCHOBHBIE
pa3JIoKEHMS AIEMEHTapHbBIX (PYHKLUH 110 popMyIie
Teistopa; YmMeeT: 3aluchIBaTh BHICKA3bIBAHUS IIPH
MIOMOILIH JJOTMYECKUX CUMBOJIOB; BBIYUCIIATH
MpeAesbl oCeI0BaTeIbHOCTEN 1 (DyHKIIMN
NICHCTBUTEIILHOTO IEPEMEHHOI0; BBIUUCIISTD
POM3BOAHBIC AIEMEHTAPHBIX (DYHKIINH,
pacKJIafbIBaTh IEMEHTapHbIe (PYHKIMH IO
dopmyne Teitnopa; npumensaTs popmyiy Teitnopa k
HaXOXKICHHIO [NIABHOM CTENIEHHOW YacTH IIPU
BBIUMCIICHUH TIpenieoB pyHkuii; Mmeet
[IPAKTUYECKHUH ONBIT: HABBIKOB BIIAJICHUS
PEIMETHOTO SI3bIKA KJIACCHUECKOTO




MaTeMaTU4eCcKOTo aHaJIN3a, MPUMEHIEMOTO IpU
MOCTPOCHUH TEOPHUH MPEJICIIOB; HABBIKOB BIIAJICHUS
anmnapaTroM TEOpUH MpeNeoB, MU hepeHInaTbHOTO
W MHTETPATLHOTO UCYUCIICHHS ISl PEIICHUS
pa3IMYHBIX 33]a4, BO3HUKAIOIMINX B (DU3HKE,
TEXHUKE, SKOHOMUKE M JPYTUX MPUKIATHBIX
TUCIUIUTMHAX, anmnapaToM audQepeHImaib-Horo
WcUuCIIeHNs (PyHKIMI MHOTHX TIEPEMEHHBIX, a
TaK)Ke anmnaparoM MHTETPaIbHOTO CUUCIICHUS JUIS
peIIeHHs Pa3InIHbBIX 3a71a4, BO3HUKAIOIINX B
du3uKe, TEXHUKE, SKOHOMHUKE U APYTUX
MPUKJIAHBIX TUCIHUIUIHHAX;

1.0.07 O6mas puzuka. Mexanuka

3HaeT: QyHIaMEHTATbHBIC TIOHATHS, 3aKOHBI 1
TEOPUU MEXAHUKHU; OCHOBHBIE (PU3NYECKUE
DKCIIEPUMEHTHI, TTOBJIASBIINE HA PA3BUTHE
MEXaHUKH., TEOPETHUECKHE OCHOBBI (PU3MUECKHIX
METOJIOB MCCIICIOBAHMS; SKCIIEPUMECHTAITLHBIC
METOZBI ¥ CPEACTBA JUIS aHAJIN3a U PEICHUS 3a/1a4
MEXaHUKH. YMeeT: GopMynupoBaTh GU3NYECKHEe
3aKOHBI, aHATU3UPOBATH UX BAKHOCTD,
AKTyaJIbHOCTb, C(hepbl MPUMEHEHHS;, HCITOJIb30BaTh
buznyecKre 3aKOHBI U TEOPUH Ha IPAKTHKE, PEIIaTh
3a/1a49M TI0 JAaHHOMY pasfieny oomen Gpu3ukm.,
MPOU3BOAUTD YHCIEHHBIC OIIEHKH 110 TOPSAKY
BEJIMYMHBI, KCII0JIH30BAaTh BO3MOKHOCTH METO/IOB
bu3NYECKUX UCCIEAOBaHUMN TSl peLICHUS
(bu3MYeCKHX 3a7a9 MEXaHWKH; JIeJIaTh IPaBUIIbHBIC
BBIBOJIbI U3 COMOCTABIICHUS PE3yAbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHAJTN3UPOBATh, CHCTEMATH3UPOBATh
U OLIEHUBATh PE3YJAbTAThl ONTHYECKHIX
PKCIIEPUMEHTOB; 000011aTh UMEIOITUECS
MaTtepuaibl. FiMeeT mpakTH4eCKuil OIbIT:
CaMOCTOSITEIIBHO TIPHOOpPETaTh HOBBIC 3HAHUS T10
MEXaHUKe; COTIOCTABIECHUS Pe3yIbTaToB
1a00PaTOPHBIX IKCTICPUMEHTOB IT0 MEXAHHKE C UX
TEOPETUUCCKUMU JIAaHHBIMH., BJIa/Ie€T HABBIKAMHU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB J1A0OPATOPHBIX
DKCIIEPUMEHTOB M COMIOCTABIICHUS UX C
TEOPETHUYCCKUMHU JTAHHBIMU; 0000IICHUS 1
KPUTHUECKOH OIEHKU PE3yIbTaTOB
DKCIIEPUMEHTALHBIX UCCIICTOBAHUH.

1.0.15 Jluneiinas anreOpa v aHAIUTHYECKAs
reOMETPHS

3HaeT: OCHOBHbIE TIOHATHUS JIMHEWHON anreOpsbl:
MaTpPULIbl, CHCTEMBI JINHEWHBIX YPABHEHMUI,
JIMHENHBIE IPOCTPAHCTBA, TMHEHHBIE OIIEPaToOpsl, U
OCHOBHBIE CBOWCTBA 3TUX IOHATUHI. YMEET: pellaTh
CHUCTEMBI JINHEWHBIX YPABHEHHM, BBITIOJIHATH
NIEHCTBHS HAJl MaTPUL[AMU U KBaJIpaTUYHBIMU
¢dopmamu. MMeeT npakTUYECKHUM OMBIT: HOCTPOECHUS
TTMHEHHBIX MOJIeIel 0OBEKTOB U MPOLIECCOB B BUE
MaTPUYHBIX COOTHOIIEHUM, CUCTEM JIMHENHBIX
YPABHEHUH, JIMHEWHBIX IIPOCTPAHCTB U JIMHEHUHBIX

OIIepaTopoOB

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mas TpyA0eMKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 90,5 4. KOHTaKTHOM
paboThI

Pacrnipenenenne mo cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 43 48
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,5 53,5
Perenve nHaUBUTyIbHBIX 33 JaHUN 19,5 19.5
Pemienne qoMaminux 3agaHui 9,5 9.5
[ToaroroBka Kk 3K3aMeHy 24,5 24.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalMs 10,5 10,5
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3K3aMEH

5. Conep:kaHue QMCUUNIMHBI

O0beM ayTUTOPHBIX 3aHIATHH 1O
pasjj\fena HaumeHnoBanue pa3nenoB AUCIUIUIMHBI BHJIaM B Hacax
Bcero JI 113 JIP
1  |duddepenunanbHble ypaBHEHUS EPBOTO MOPSIKA 30 12 18 0
2 |duddepennmanpabie ypaBHEHUS BBICITUX MTOPSIIKOB 8 4 4 0
3 HI/IHeVﬁHLIe nn(b(i)epeliunanmme YPaBHEHUS U CUCTEMBI 38 14 24 0
NTMHENWHBIX YpaBHEHUN
4 3J‘IeMeHTB£ KaueCTBEeHHOU Teopun qudhepeHIHaTbHBIX 4 ) ) 0
ypaBHEHUN
5.1. Jlekuuu
Ne Ne Kox-
nexuumlpasena HanmeHnoBaHMe UM KpaTKOE COAEPKaHUE JIEKIIMOHHOTO 3aHATHS BO
4acoB
J1Y nepBoro nopsijika, pa3pelieHHble OTHOCUTEIBHO MPOU3BOIHONH. OCHOBHBIE
1 1 nousTus. 3amada Komu. Teopema [Tukapa. O61acTh eIMHCTBEHHOCTH M O0IIIee 2

pEllIeHuE.

/1Y nepBoro nopsjka, MHTETPUPYEMbIE B KBaJApaTypax: ypaBHEHUS C
pa3esnsaoIUMUCS IEPEMEHHBIMU U IPUBOASIIUECS K HUM; OJTHOPOHbBIE
2-4 1 |ypaBHEHUs; ypaBHEHUS, IPUBOASALINECS K OMHOPOAHBIM; 0000IICHHbIE 6
OJHOPOJIHBIEC YPAaBHEHUS; IMHEWHbIE YpaBHEHUS; ypaBHeHUs bepHyiu; ypaBHeHus
B NOJIHBIX AU depeHnnanax; ypaBHeH!s ¢ UHTETPUPYIOIIUM MHOKUTEIIEM.

JIY nepBoro nopsjaka, Hepa3peleHHbIe OTHOCUTEILHO MPOU3BOAHOM. 3a1aua
Komm. EquncTBeHHOCTD pemenus 3agadn Komm. Teopema o CylmecTBoBaHUM U
eIMHCTBEHHOCTH perneHus 3a1aun Komm. OO01ee pemenre u o0mmuii HHTerpai.
Oco0boe pemenne. Orubaromasi OOIIETo pemeHus Kak 0co00e pereHue.

6 1 |PenieHyie HEKOTOPBIX TUIIOB YPABHEHUMH, HEPA3PEIIEHHBIX OTHOCUTEIBHO 2




[IPOU3BOIHOM, METOJOM BBEICHM apaMeTpa. YpaBHeHue Jlarpanka. YpaBHeHue
Kiepo.

/1Y BeIcIIMX nopsiakoB. 3aaada Komu. Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH peleHus 3a1aun Ko, O61acTh eTMHCTBEHHOCTH U 0011iee
pEIICHuE.

HCKOTOPI)IG THUIIbI ypaBHeHI/If/'I BBICHIUX MMOPAAKOB, JOITYCKAIOIIHUE ITOHUKCHUEC
[MOpsJIKa.

Jluneiinbie nuddepenmansabie ypaBaeHus (JIJIY) - oCHOBHBIC MTOHATHS.
OCHOBHOE CBOMCTBO pPENICHHIA JTMHEHHOTO OTHOPOAHOTO JU(PepeHIINATHLHOTO
ypaBHeHus (JIOY). JIuneiitnast HE3aBUCUMOCTh CUCTEMBI (DYHKITHH.
Onpenenurens Bporckoro. Heobxoanmoe ycnoBue JIMHEHHONM 3aBUCUMOCTH U
TOCTaTOYHOE YCJIOBUE JIMHEHHOM HE3aBUCUMOCTH CUCTEMBI (DYHKITHIA.

10

HeoOxoaumoe 1 T0CTaTOYHOE YCIOBUE JIMHEHHOW HE3aBUCUMOCTH PEIIeHUH
JIOY c HenpepbIBHBIMU KO3 duienTamMu. @yHIaMeHTalbHas cHcTeMa
pemenuit (OCP) JIOY. Teopema o cymectBoBanuu OCP y JIOY ¢
HenpepbIBHBIME k03 unmenramu. Teopema 06 obmem permenun JIOIAY.
PaszmepHocTh ipocTpancTBa pemenuit JIOY.

11

[Toctpoenue JIOAY c 3anannoit ®CP. ®opmyna Octporpaackoro-JInyBuis.
Haxoxxnenne @CP mna JIOLY Broporo nopsiaka npu M3BECTHOM YaCTHOM
pemennu. [loctpoenne ®CP nia JIOAY Broporo nopsika ¢ mOCTOSHHBIMA
K03 pUIEHTaMH.

12

[Toctpoenue ®CP ans JIOAY ¢ noctosHHBIMU KO3 uienTamMmu B 0011emM
cayudae. [Tpunuun cynepniozunuu qos JIHY.

13

Crpyktypa obmiero pemenust JIHIAY. Haxoxnenue gactnoro pemenuns JIHAY
METOZOM BapHalliy IPOU3BOJIBHBIX OCTOSIHHBIX. YpaBHEHHE Diliepa.

14

JIHAY ¢ nocTossHHBIMU K03 GHUITHMEHTaMH U CTICIIHAIBHON TTPaBOM YacThIO.

15

Hopmanbsabie cuctemsl J1Y. Pemenne cuctem Metoaom uckiroueHus. [lonsarue o
MaTpUYHOM METOJIE PELICHUS JUHEUHBIX CUCTEM C IIOCTOSIHHBIMU
K03 puLeHTaMU.

16

Knaccudukanus ocoObIX TOUEK JTUHEHHON aBTOHOMHOM CHCTEMbI BTOPOTO MOPSIKa

C MOCTOSTHHBIMH K03 puiimeHTamu.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHUA, CCMUHAapa

Koi-
BO
4acoB

1-2

Perennie ypaBHEHUH ¢ pa3JesIOIIMMHUCS TEPEMEHHBIMU, OTHOPOIHBIX
YpaBHEHUI U NPUBOJAIIMXCS K HUM.

3-4

JIunelinbie ypaBHEHUs U ypaBHEHUs bepHyin.

5-6

YpaBHEHUs B TOTHBIX AuddepeHIraiax 1 ypaBHEHHS ¢ HHTETPUPYIOIIUM
MHOXHTeNneM. UnnuBuyansHoe 3aganue 1 (U3-1).

Pelienue ypaBHeHUH, HEPA3PEILICHHBIX OTHOCUTENIBHO IMPOU3BOIHON. YpaBHEHHUS
Jlarpanmxka u Kiepo. Oco6oe pemenue. Tect 1 (T-1), uanuBuayansHoe 3aganue 2
(13-2), (I1-1).

KonTponbHas pabora Nel (KP-1).

10

'YpaBHEHUs! BBICIIUX MOPSIKOB, JOMYCKAOIIIE MOHWKEHUE TTOPSIKA.
WuTterpupoBanue ypaBHeHui Buia y”(n)=f(x). ®opmyna Komu. YpaBHeHnue Buaa
x=f(y"(n)). YpaBuenue suna F(x,y"(k),...,y"(n))=0.

11

VHTerpupoBaniie ypaBHEHHI BBICIIHMX TTOPSIKOB, HE COJACPIKAINX HE3aBUCHMYIO
nepeMeHHyo X. IHTerpupoBanue ypaBHEHHUI BBICIINX TOPSIKOB, OJHOPOIHBIX
OTHOCHTEIIBHO Y, V',...y"(n).

12

JluneliHas 3aBUCUMOCTD (HE3aBUCUMOCTD) CUCTeMbI MYHKITMNA. OnpeiennTenb




BpoHckoro.

[locTpoenue JIOLY c 3agaHHbIMU YacTHBIMM pemieHusMu. dopmyina
Octporpaackoro-Jlnysmmisa. Haxoxnenne oomero pemenust JIOY Broporo

13 MOpsJIKa, €CJIM U3BECTHO OJHO YacTHOeE pemieHue. [lonmwxkenue nopsaka JIOAY c 2
W3BECTHBIM YaCTHBIM PEIICHUEM.
14-15 WNurterpuposanue JIOJY ¢ nmocTtosHHbIMU KO3 DUITMEHTAMHU. 4
16-17 Wuterpuposanue JIH/Y ¢ noctossHHBIMU KO3 GUITMEHTAMH U CTIEIHATBHOM 4
npaBoit yacteio. MuauBuayansHoe 3ananue 3 (M3-3), (I1-2).
18 Haxoxnenne wactHoro pemenus JIH/Y meTtonom Bapuanyy npou3BOIbHBIX )
[MOCTOSIHHBIX.
19 YpaBuenue Ditnepa. Tect 2 (T-2) 2
20 HHTerpupoBaHre HOPMAJIbHBIX CUCTEM YPAaBHEHHU METOI0M UCKITIOUEHUS ’
MepEMEHHBIX.
71 WHTerpupoBaHue IMHEHHBIX CHCTEM C TIOCTOSIHHBIMU KOd((QUIIMEHTAMU )
MaTPUYHBIM METOOM.
2 [Tpumenenne CKM B nuddepennmanpHbix ypaBHeHUIX. UHIUBHIyaTbHOE )
3ananue 4 (113-4).
23 KonTponbHas pabota Ne2 (KP-2). 2
Oco0ble TOYKH aBTOHOMHOM CHCTEMBI BTOPOTO MOPSIIKA C TOCTOSTHHBIMU
24 . 2
koaddurmentamu. [loctpoenue pazoeix Tpaekropuii cpeactsamu CKM. (T1-3).
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Boinonnenne CPC
Crrcoxk nuteparypsl (C yKkazaHUEM Kon-
[Monun CPC pas3zelos, miaB, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
B. JI. luneman, T. B. Epomikuna, A. A.
PellcHH e HHMBHIYaTbHBIX 31aHHi J6ens TunoBbie pacyeTs 1Mo Kpr?/ BBICIIEH 3 19,5
Matematuku. Yacts 3, YensiOuHck:
W3narensctBo FOYpI'Y, 2005, 26 c.
Oununnos, A. . COoOpHUK 3a/1a4 110
nudepeHnranIbHpIM ypaBHEeHUSIM A, O.
Pemienue qomMamHux 3a1aHuil @ununmos. - M.; Mxxesck: Perynsapaas u 3 9,5
xaoTuueckas nuHamuka, 2000. - 174,[1] c.
1.
[Ierposckuii, U. I'. Jlekuuu 1o reopuu
0OBIKHOBEHHBIX TU(dHepeHIIaTbHBIX
ypaBHeHui [ Tekct] y4eO. 11t Mex.-mar.
[lonroroBka K 3K3aMeHy ¢ak. ya-toB U. I'. IleTpoBckuii ; mox pex. A. 3 24,5

J1. Mermikuca, O. A. OneliHuk. - 7-€ u3f.,
ucnp. - M.: U3narensctBo MI'Y, 1984. - 296
C. WL

6. ®OoH/I OLIEHOYHBIX CPEICTB /sl MPOBEAeHUs TEKYIIero KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAlluu




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJIS

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oa

[Topsnox HaumceHus 6aII0B

YVun-
THIBA-
eTCA B

[TA

Texymni
KOHTPOJIb

0,04

Tect 1 (T-1) conepxut 8 3aganuii o reme
"TuddepeHnnanbHble ypaBHEHHS IEPBOTO
rnopsiaka'.

3a Ka)/1ylo MPaBUIbHO PELICHHYIO 33/1a4y
cTaBHTCS 3a7aqy ctaButes oT 0 1o 0,5 6amios
CJIEAYIOIIMM 00pa3oM:

0,5 OamioB — 3a/1a4a penieHa 1 opopMieHa
[IPaBUJIBHO U B COOTBETCTBUH C 3aJ[aHUEM;

0,4 6anna — 3a7a4a pemieHa npaBmWiIbHO, HO
€CTh OIIMOKHU B OOPMIICHUH;

ot 0,1 mo 0,3 Gamia — 3a/1a4a B IEJIOM pelIeHa
MPaBUIIBLHO, HO COJIEPKUTCS HE OoJiee IBYX He
rpyObIX OIINOOK;

0 6asIoB — B PEIICHUH 3a/1a4U COIEPIKUTCS
rpy0as ommoKa.
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Texymni
KOHTPOJIb

0,05

Tect 2 (T-2) cogepxut 5 3aganuii o reme
"IuddepeHunanbHble ypaBHEHHs BHICILIUX
MOPSIAKOB".

3a KaXXIy10 MPaBUIILHO PELICHHYIO 3a/1auy
cTaBuTCS 3a7a4yy craButcs ot 0 1o 1 6amios
CJICAYIOLIMM 00pa3oM:

1 Gamn — 3amava pemieHa u opopmieHa
[IPaBUJIBHO U B COOTBETCTBUU C 3aJ[aHUEM;

ot 0,8 1o 0,9 Gamna — 3aya4a perieHa
[IPaBUIBHO, HO €CTh OUIMOKU B 0(hOpMIIEHUH;
ot 0,5 mo 0,7 Gamita — 3a/1a4a B IIEJIOM pelIeHa
[IPaBUIIBHO, HO COJIEPXKUTCS HE OoJiee IBYX He
rpyObIX OIINOOK;

ot 0,5 1o 0,6 6aI0B — 3a71a4a B IIEJIOM
peleHa npaBmiIbHO, HO COIEPKUTCS He Ooree
TpeX He TPyObIX OLIMOOK;

ot 0 10 0,4 6aIOB — B pEIICHUN 3a/1a91
COICPXKUTCS TpyOast onnoKa.
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Texymnmi
KOHTPOJIb

KP-1

0,1

10

KonTponbsnas padora 1 (KP-1) conepxut 5
3aganuii o Teme "J{uddepennuansase
ypaBHEHUS TIEPBOTO MOpsiKa".

3a Ka)1yIo MPaBWIIbHO PELICHHYIO 33/1a9y
cTaBUTCS 3a7a4y ctaButcs ot 0 1o 2 6amios
CJIeTYFOIIUM 00pa3oM:

2 Oajula — 3a/1a4a pelieHa B [eI0M
MPaBUIILHO, CONIEPKUTCS HE OoJiee OHON
HerpyOoii OIMOKY, HE TOBJIUSBIICH HA
00K X0/ peleHns 3aJa4H, BEPHO BHIOpaH
METOJ] pEIIeHUS 3a/1a4, 3alUCh PELICHUS

110CJICAOBATCIIbHAA U MaTCMAaTHYCCKU
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rpaMOTHasl, peleHne JOBEICHO /10 OTBETA;

1 a1 — 3a1a4a B 11€JIOM pellleHa NPaBUIIBHO,
HO COZIEpKUTCS He Oosiee TpeX HerpyobIxX
OIINOOK;

0 GasIoB — HEBEpHO BBIOpaH METOJ PELICHHUs
U U37105keH0 MeHee 20% MOIHOro peneHus.

Texymui
KOHTPOJIb

KP-2

0,1

10

KonrtponbHas pabdora 2 (KP-2) conepxur 5
3aganuii o Teme "{uddepennuansase
YpaBHEHUS BBICIIUX MOPSIKOB".

3a KaKIyI0 IPAaBUIBHO PELIEHHYIO 3a/1a4y
cTaBHUTCS 3a7a4y ctaButcs ot 0 10 2 6amioB
CJICAYIOIIMM 00pa3oM:

3a KaKIy10 MPaBUIbHO PEIIEHHYIO 3314y
cTaBUTCA 3a7a4y cTaButcs ot 0 10 2 6amioB
CJIEIYIOIIM 00pa3oM:

2 Oasia — 3a/1a4a perieHa B 1eJI0oM
[IPaBIJIbHO, COZIEPIKUTCS HE Oosiee OTHOM
HerpyOoi ommOKH, HEe MOBJIHSBIICH Ha
o0IInii X0 pelIeH s 3a1a41, BEPHO BBIOpaH
METOJ] PELICHMS 3a/1a4H, 3alIUCh PELICHUS
rocienoBareIbHasi U MaTeMaTH4eCKU
IpaMOTHasl, PEILIEHUE I0BEACHO /10 OTBETA;

1 Gan — 3a/1a4a B 1IEJIOM pelleHa MPaBUIIbHO,
HO COZIEpKUTCS He Oosiee TpeX HerpyobIx
OIINOOK;

0 GayoB — HEBEpHO BBIOpaH METOJ PELICHHUs
K U3510keHo MeHee 20% MOJTHOTO peleHus!.

ODK3aMCH

Texymni
KOHTPOJIb

n3-1

0,08

NuauBunyansHoe 3aganue 1 (13-1)
COIEPXKUT 4 3aaun.

3a KaxAayro 3a7ady cTaBuTCs auoo 2, mubo 1,
60 0 6anoB crieayoIuM 00pa3oM:

2 Oajula — 3a/1a4a pelieHa IpaBUIbHO U B
COOTBETCTBUM C 33J[aHUEM;

1 Gayn — 3a1aua perieHa B eJIoM MPaBUIIEHO,
COZIEPXKUTCS He Ooliee ABYyX He rpyObIX
OIINOOK;

0 6asI0B — B OCTAJIbHBIX CIIy4YasiX.
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Texymui
KOHTPOJIb

n3-2

0,04

NunuBunyansHOe 3aganue 2 (M3-2)
COJICPKUT 2 3aJ1auH.

3a Kaayro 3a7a4y CTaBUTCS 100 2, mubo 1,
60 0 6asIoB cieayoIuM 00pa3oM:

2 Oana — 3a/1a4a pelieHa MpaBUIbHO | B
COOTBETCTBUU C 3aJaHUEM;

1 Gayut — 3a;ada perieHa B 11eJI0M TPaBUIIBHO,
COIEPXKUTCS HE OoJiee AByX He rpyObIxX
OIIINOOK;

0 6ajyI0B — B OCTAJIBHBIX CIIydasiX.

ODK3aMCH

Texymni
KOHTPOJIb

n3-3

0,06

WNunuBunyansHoe 3aganue 3 (U3-3)
COZIEPKUT 3 3a/1a4Hu.

3a KaKIyo 3a7a49y CTaBUTCS 0o 2, mubo 1,
60 0 6aJTOB CIIeMYIOIUM 00pa3oM:

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

1 Gan — 3aa4a pelieHa B 1eJIOM NIPaBUIIBHO,
COZIEPXKUTCS HEe Oosiee IBYX HE TPyObIX

OIIMOOK;
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0 6ajyI0B — B OCTAJIBHBIX CIIydasX.

Texymui
KOHTPOJIb

n3-4

0,04

WNunuBunyansHoe 3aganue 4 (13-4)
COZIEPKUT 2 3a/1a4Hu.

3a KaKIyIo 3a7a4y CTaBUTCS 0o 2, mubo 1,
60 0 6aJTOB ClIeMYIOIUM 00pa3oM:

2 Oajuia — 3a/1a4a pelieHa MpaBIiIbHO U B
COOTBETCTBHUU C 3aJaHUCM;

1 Gann — 3a/1a4a perieHa B IeJIOM MPaBUIIBHO,
CoZiepKUTCS He 0oJiee IByX He TPyObIX
OIIMOOK;

0 6ayI0B — B OCTAJIBHBIX CITyYasX.

OK3aMCH

Texymui
KOHTPOJIb

0,03

Pabota na npaxtuke (I1-1). Onenka
OCYIIECTBIISIETCS C TIOMOIIIBIO MO/ICYEeTa
MTPOIIEHTA BBIMOJIHCHHBIX CTYICHTOM
KOHTPOJIUPYEMBIX MpErnoaBareiemM
TTOMAITHUX 3aJJaHUH U TTPOIICHTA
MPAKTUYECKUX 3aHITUI, HA KOTOPBIX CTYACHT
[TPUCYTCTBOBAJI U TPOSIBIISLT IOCTATOUHYO
AKTUBHOCTH (pEeIlIeHue 3a7a4 y JOCKH,
pelieHue 3a/1a4 Ha CBOeM paboyeM MecTe,
3a/laHHbIe BOMPOCHI U T.J.) CICTYIOIINUM
oOpazom:

3 6ana — BeimoiaHeHo 90—-100%;

2 Oaiia — BBIIIOJIHEHO 75—-89%;

1 6am1 — BeIoaHeHO 60—74%;

0 6ammoB — BeITIOTHEHO MeHee 60%.
[lepuon onenuBanus: ¢ 01 centsadps no 07
OKTSIOpSI TEKYIIErO TO/1a.
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Texymui
KOHTPOJIb

I1-2

0,03

Pabota na npaxtuke (I1-2). Onenka
OCYIIECTBIIIETCS C TIOMOIIBIO TTO/ICYETa
[POIICHTA BHIMOJIHEHHBIX CTYACHTOM
KOHTPOJIUPYEMBIX MTPETOaBaTeIeM
TOMAIITHUX 33J]aHUN U TIPOLIEHTA
MPaKTUYECKUX 3aHATUI, HA KOTOPBIX CTYJEHT
[MPUCYTCTBOBAJI U MPOSBIISLT JOCTATOUHYIO
AKTUBHOCTH (peIIeHue 3a/1a4 y JTOCKH,
pelieHne 3aaad Ha cBoeM paboueM MecTe,
3a/TaHHBIC BOIIPOCHI U T.J.) CIACAYIOIIUM
obOpa3zom:

3 6ayuta — BeITonHEHO 90—100%;

2 Oainia — BBIIOJIHEHO 75—-89%;

1 6amn — BemonHeHo 60—74%;

0 6annoB — BeIoIHEHO MeHee 60%.
[Tepuon orieHuBanus: ¢ 13 HOsOps o 16
nekadpsi TEKYIIEeTo roja.

[Tepuon onieauBanus: ¢ 08 okTaOps mo 12
HOsI0OpsI TEKYIIETo roia.

OK3aMCH
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Texymni
KOHTPOJIb

0,03

Pabora Ha npaktuke (I1-3). Ouenka
OCYIIECTBIISIETCS C MOMOIIBIO TOCYETa
IIPOLCHTA BBINTOJIHCHHBIX CTYACHTOM
KOHTPOJIMPYEMBIX IIPEoaBareieM
JOMAIIITHUX 3aI[aHPII>'I U NIPpOLCHTA
MPAKTUYECKUX 3aHATHMA, Ha KOTOPBIX CTYIECHT
MPUCYTCTBOBAJ U NPOABJISAT JOCTATOYHYIO
AKTHBHOCTH (pelICHHE 3a7a4 y TOCKH,
SIICHHUE 3a]1a4 Ha CBOEM pabodYeM MecCTe,
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3a/IaHHBIC BOMPOCHI U T.J.) CICTYIOIINUM
obOpazom:

3 6aiuta — BeImonHeHo 90—100%;

2 Oamra — BeITOIHEHO 75-89%;

1 6ayu1 — BemotHeHO 60—74%;

0 6annoB — BeIIOIHEHO MeHee 60%.
[lepuon onenuBanust: ¢ 13 Hos0ps o 16
nekadpst TEKYIIEeTo roja.

DK3aMEHAIMOHHAsI paboTa COCTOUT U3 JBYX
JaCTEH: TEOPETUUECKON U MPAKTUYECKOM.
Bcero B pabote 4 3agauun o 10 6anios
Ka)KIaasl.

3a Kaxayro 3a1ady craBuTcs oT 0 6amioB 10
10 cnenyromum oOpa3zom:

10 6amtoB — 3aada penieHa u opopmiieHa
[PaBUJILHO U B COOTBETCTBUH C 33/1aHUEM;

[Tpome-
9 GamioB — 3a/1a4a pernieHa npaBwIbHO, HO
121 3 KYTOUHas OK3aMeH - | 40
€CTh OIIMOKHU B OOPMIICHUH;
arTecTanus

oT 7 10 8 0amIoB — 3a/1a4a B IIEJIOM peIIeHa
MPaBUIIBHO, HO COJIEPKUTCS HE OoJiee IBYX He
rpyObIX OIINOOK;

oT 5 10 6 6ayIoB — 33/1a4a B 1IEJIOM pelIeHa
MPaBUIIHLHO, HO COJIEPXKUTCS He OoJiee Tpex He
rpyOBIX OIINOOK;

ot 0 10 4 6anmIoB — B PEIICHUH 3a7a41
COEPXKUTCS TpyOast omrnoka.
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6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus
arTeCcTallun

Kpurepun
OLICHUBAHUs

Jlo sK3aMeHa J0MyCKaeTCs CTYEHT, Y KOTOPOTO KOHTPOJIbHbIE
touku U3-1-N3-4 3aurensl. [Ipun He0OX0MMMOCTH, TOTyUYEHUE
3a4€TOB MO KOHTPOJIbHBIM Toukam N3-1-N3-4 mpousBogutcs Ha
ayIUTOPHOM 3a1uTe, 7000p 0ANIOB — MPU MEePENUChIBAHUN

JK3aMEH crioco0amu, onpeeIeHHBIME npernoaaBareneM. [ paduk mm. 2.5, 2.6

nucbMeHHoU ¢popme. Ha pemenne orBogutcst 180 MUHYT.
[IpenomaBarenb UMeeT MPABO MPOBECTH COOSCEIOBAHUE CO
CTYZIEHTOM C IIeJIBI0 00JIee TOUHOTO OTpeesieHus 0aIOB 3a
Ka)KJ10€ 3aJJaHHE.

yCTaHaBJIMBaeTCs MpernoiaBaTesieM. Jk3aMeH npoBoautcs B |[lomoxenus

KOHTposbHBIX Touek T-1, T-2, KP-1, KP-2, a Takxe apyrumu  |B COOTBETCTBHM C

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHIINH €3yJbTaThl 00y4eHus TLREBFRo 2
3HaeT: OCHOBHBIE MOHATHUS 001l Teopun TU(PepeHITHATBHBIX
ypaBHEHUH (TI0J1€ HallpaBlIeHUH, MHTETpajbHbIe KPUBBIE,
W30KJIMHBI, Ha4aJIbHbIE YCIIOBHS, 3aada Komm u ap.); Teopemsl,
OIIK-1 TapaHTUPYIONIUX CYIIECTBOBAHNE W/UITU €IMHCTBEHHOCTD PeIIeHMsI [HHHHH+HHHHT [+ [+

3anaun Ko muia quddepeHnnanbHbIX ypaBHEHUH U CUCTEM
nmuddepeHnranbHbBIX ypaBHeHH (Teopemsl [Tukapa u [1eano);

OCHOBHBIE THIIBI JU(epeHINaTbHBIX YPAaBHEHHH BBICIIHX




MOPSIIKOB, JOIYCKAIOIINE TOHMKEHUE MTOPSIIKA U METO/IBI UX
pEIICHUS.

YMmeerT: pemats quddepeHIanbHble ypaBHEHUS IEPBOro MOpsKa,
WHTETPUPYEMbIE B KBaJpaTypax; peliaTb OCHOBHBIE TUIIBI

OIIK-1 YpaBHEHUI NIEPBOTO MOPSAAKA, HEPAZPEIICHHBIE OTHOCUTEIBHO HHAHHH
[IPOU3BOIHOM; PEILIATh YPABHEHUS CTAPILUX MTOPSIKOB
MOHM>KECHUEM TOPSIKA.

lMeeT npakTUYeCKUi OMBIT: BIIaJIeTh HABbIKAMU MIOUCKA 00acTe

OIIK-1 eIMHCTBEHHOCTH s U depeHIInaIbHBIX YPaBHEHHH, a TaKkKe
MOKMCKa 0COOBIX PEeIICHUH.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAsA TUMepamypa:
1. @wmunmos, A. ®. BBenenue B Teoputo nuddepeHnrnaibHbIX
ypaBHeHu# [ TexcT] yueOHUK /U1t By30B IO Tpymre Gpu3.-Mar. HalpaBiIeHUH U

crnennanbHocTed A. @. @ununmnos. - U3a. crep. - M.: URSS : IEHAH/I, 2015. -

238, [1] c. nn.

2. @wunmnos, A. @. CoopHUK 3a7a4 110 TupPepeHrnaIbHbIM
ypaBHeHHSIM A. @. Oununmos. - M.; Mxkesck: PerynsapHas u xaotuueckas
nuHamuka, 2000. - 174,[1] c. ui.

6) OononHumMenbHaAs IUMmepamypa:
1. Ilerposckuii, U. I'. JIekuuu o Teopruu 0OBIKHOBEHHBIX
muddepennmansubix ypaBHeHul [ Teker] yue6. nis mex.-mat. ¢gak. yH-toB U. T

ITerpoBckuii ; mox pen. A. JI. Meimkuca, O. A. OneliHuK. - 7-€ u3l., uchp. - M.:

HznarensctBo MI'Y, 1984. - 296 c. nin.
2.  CoOopuuk 3ama4d 1o nuddepeHInanbHbIM YPAaBHEHUSM U
BapuarmoHHoMy ucuucienuto [Tekcr]| B. K. Pomanko, H. X. Araxanos, B. B.

Biacos, JI. U. KoBanenko ; nox pea. B. K. Pomanko. - M.: Jlaboparopust ba3oBbix

Snammuit, 2006. - 255,[1] c. u.

3. Tuxonos, A. H. luddepenunansupie ypaBHeHUs Yueb. 1 YH-TOB 110

cren."[Ipuki. Maremaruka'n "®usuka". - M.: Hayka, 1980. - 231 c. uin.

6) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:

He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1. Komuccapona /I. A., Kop:xoBa M.E. Jluddepennnansupie ypaBHEHHS:

ydaeOHOe TTocoOue JTsl caMoCTOsATeIbHOM padoThl. Uensionnack: N3narenbckuii
nentp FOYpI'Y, 2022, 85 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Komuccapona /l. A., Kop:xkoBa M.E. Jluddepenunanbupie ypaBHEHHUS:

y4ueOHOe mocoOue Jijisi cCaMoCTOATENIbHOM paboThl. Yensiounck: M3narenbckuit
uentp FOYpl'Y, 2022, 85 c.



JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bun
Ne pecypca B bubnuorpadudeckoe onrcanue
JUTEpaTypbl .
3JIEKTPOHHOM (opme
DJIEKTPOHHO- Pomanko B.K., Kypc nuddepenunanbubix ypaBHEHUH 1
1 OcHoBHas OnOIMOTEUHAS BapuallMOHHOTO HcuucieHus, M3n-so "Jlaboparopus
UTEpaTypa cucreMa sHanuil" (panee "BMHOM. Jlaboparopus 3uHanumii"), 2015,
n3narenbcTBa Jlans  |347 c. https://e.lanbook.com/book/152035
DJIEKTPOHHO-
OCHOBHAS - bubukos If) H., Kyp”c 06LI'I'(HOB6HHI)IX TQdepeHIaTbHbIX
2 TeDaTVDa cHCTeMa ypaBHeHui, U3n-Bo "Jlans", 2011, 304 c.
patyp https://e.lanbook.com/book/167875
n3naresnbeTBa JlaHb
ICKTPOHHO- Tuxonos A.H., BacunbeBa A.b., CBeminukoB A.I,
JlonomauTeNbHAS [OMOTMOTEUHAS " "
3 TenaTVha crcTeMa Jluddepenunanbupie ypaBHeHHS, U31-Bo "duzmariut",
patyp 2002, 256 c. https://e.lanbook.com/book/48171
n3narenseTBa JIanb

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. -Maple 13(6eccpouno)

[Tepeyens ucnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

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

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTTHHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAas TEXHUKA,
Bun 3anaruit a ):l IpeAyCTaHOBJICHHOE MPOTPaMMHOE 00ecIieueHIe, UCTIONb3yEeMOE JIIS
YA pa3IMYHbIX BUIOB 3aHITHIA
[IpakTyeckue 305
7T0CKa, KOMITbIOTEP, IPOEKTOP.
3aHATHUS U ceMuHapsl |(10)




