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1. IlepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS M0 TUCIHUIJIMHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTaTaMHu
O0CBOEHHsI 00pa30BaTeIbHOM MPOrPaMMbI

KOI[ 1 HAMMCHOBAHUC

Kon n HanmeHoBanue
WHJHUKATOpa

[Tnanupyemble pe3yiabTaThl O0y4eHUS

aHaJIn3a 1 MOACIIMPOBAHUA,
TCOPETUUCCKOI'O U

YPAaBHEHUU U YpaBHEHUH B
YaCTHBIX TPOU3BOHBIX IIPU

KOMITCTCHITH (meckpunTOpHI)
JOCTHKEHUS KOMIIETEHIIUU
OIIK-1 OIIK-1.3 3Harth:

Crioco0eH IpUMEeHSTh [IpumeneHnne MeTo10B U OCHOBHBIC ITOHSTHS U TEOPEMBI 0 crcTeMax auddepennnanbubix ypasuenuit (3H-1);

€CTECTBEHHOHAYYHBIE U AITOPUTMOB METO/IbI PELICHHS JINHEHHBIX cucTeM aAuddepeHnnanbHbix ypapaenuit (3H-2);

00LIEMHKEHEPHBIE 3HAHMS, HOpUONMKEHHOTO PELICHNs. | OCHOBHBIC MTOHSTHS U IPaBUIIa onepauonHoro ucuncienus (3H-3);

METOABI MATEMATUYECKOTO OOBIKHOBEHHBIX OTIpeIeJICHUE TTOHITHS YCTOWYMBOCTH PEIICHHSI CUCTEMBI (P PepeHITHaTbHBIX
nudhepeHIHanbHbIX YPaBHEHUIT U YCIIOBHS YCTOMYMBOCTH JJIs TIMHEWHBIX M HENMMHEHHbBIX cuctem. (3H-4);

YMerTh:

BKCIIEPUMEHTAILHOTO HaXOJUTh PEIICHUS CUCTeM U GepeHITMAIBHBIX YPAaBHEHUH METOJIOM UCKITIOYCHUS U
MCCIJICJIOBAHHUS B PCLICHUH HPAKTIICCKUX MatpudHbIM MeTo1oM (Y-1);
po(heCcCHOHATBHON 327121 PO eCcCHOHALHOM HaXOJUTh PEIICHUS JTUHEHHBIX cucTeM nuddepeHInalbHbIX YpaBHEHUN METOAaMH
MesITeTbHOCTH ACATEIbHOCTH orepannoHHoro ucuuciaenus (Y-2);
HCCIIEeIOBaTh YCTOWYMBOCTD CTAIIMOHAPHBIX peIIeHH cucteM auddepeHnanbHbIX
ypaBHenuii (V-3);
Baaners:
HAaBbIKaMU BBIUYMCICHUN HEOOXOIUMBIMHU ISl PEIICHUS TUHEHHBIX CUCTEM
middepentmanbubix ypasaenuii (H-1);
TEPMHHOJIOTHEH, TPUMEHSIEMOH TPY PEIICHUH U aHAIH3e CHCTeM AU(PepeHIIHATHHBIX
ypaBHenuii (H-2).
OIIK-8 OIIK-8.1 3HaTh!
Criocoben TPUMEHATD | [TpumeHeHue Merojop | BKHCHIIINE KTACCHICCKUE MOJEIN TEXHUISCKIX CHCTEM, PHPOIHBIX U COLHAIBHBIX
MaTEeMaTHYECKUE MOJIENH, | aHANM3a ¥ PEIlIeHHs cucTeM | BICHUH (3H-5);
METObI u cpezactia | B PepeHmanbHbIX Ymers:
IPOEKTHPOBAHUS ypaBHelelf/'I Juia  peuieHust | COCTABJIATh )II/I(l)(bepeHHI/IaJ'II)HI)Ie YpaBHCHHA IJIA PpCIICHUS IPUKIIaJHBIX 3a/1a4,
HH(OPMAIHOHHBIX y | IPMKIAZHBIX  3a7ad B MO TU(UIIPOBATh U3BECTHBIE Mojienu (Y-4);
npodeccuoHaTbHON Baaners:
aBTOMATHU3HPOBAHHBIX CHCTEM .
ACATEIBbHOCTH. HaBBIKAMHU COCTABIICHUS M penicHus quddepeHraibHbix ypasHenuii (H-3).




2. MecTo AMCHMILIMHBI B CTPYKTYpe 06pa30BaTe/IbHOil IPOrpaMMbl-

JucuuriauHa OTHOCUTCS K 00s3aTeNIbHBIM JUCIUIUIMHAM OCHOBHOM uactu. Kopg
JUCHUIIIMHBI o ydyeOHoMy miany b1.0.16. ducnumiamna usydaercss Ha 2 Kypce B 4-oMm
ceMecTpe.

B wMeroauueckoM IlaHe JAMCLUMIUIMHA ONUPAEeTCd Ha JJIEMEHThl KOMIIETECHIIUH,
c(hOpMHUPOBAHHBIE MPU U3YUCHUHU AUCIHUILTUHBI «MaTreMaTHKa.

[ToryueHnHble B mpolecce U3ydyeHus: TUCHUILIMHBL «MeTopl aHaan3a U PelieHus: CUCTEM
muddepeHINaTbHBIX YPaBHCHUW) 3HAHHS, YMEHUS M HABBIKM MOTYT OBITh MCIOJB30BaHBI TIPU
W3YYEHUU JUCUUIUIMHBI «MoOAenupoBaHHE CHUCTEM» M psia IpYruX, a TakkKe B Hay4yHO-
HCCIIEIOBATEIBCKOW PadOTE M MPH BHIMOIHEHUH BBITYCKHOW KBATHU(PUKAIIMOHHON pabOTHI.

! Mecro mucrmmmmns GyeT yauThIBaTHCS Y 3anonHeHnn Tabmuisl 1 B Iprtoxkennn 1 (DOH OIEHOTHBIX
CpEJICTB)



3. O0beM TUCHUILIHHBI

Bcero,
aKaJIeMUYECKUX
Bunx yuebnol paboThl Hacos
Ounas dpopma
o0y4YeHHS

O01mas TPy10eMKOCTb TUCHHILTHHBI 4/144

(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)
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KourtpoJasn 27

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) 3Kp,1PI'P

®opma npomexyTouHoii arrecrannu (KP, KII , 3auer, sx3amen) DK3aMeH

4. Coaep:xaHue JUCHUINIUHBI
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1. | Cucremsl nuddhepeHInanbHbIX YpaBHEHHIH,
OIIMCBHIBAIOIINE TEXHUYCCKUE CHCTEMBI, 4 2 14 OIIK-8
TIPUPOJTHBIC HITU COIMATBHBIC SIBJICHHUS.
2. | Jlunetinbie cuctemsbl qudhepeHInaTbHBIX
c abPepent 8 20 21 | OmK-1
YpaBHEHMI: METO/IbI PEIICHHUSL.
3. | AHaiM3 yCTOWYMBOCTH PEIICHUN CUCTEM
. 6 14 22 OIlK-1,
i QepeHranbHbIX YpaBHEHUH




4.2 (I)opanOBal-me HHAUKATOPOB AOCTUXKECHUA KOMHeTEHuHﬁ pa3aejiaMu

AUCIUIIINHBI
Ne Ko nnaukaropos
i JOCTHKECHUS HaumenoBanue pa3aenna JUCHUILINHBL
KOMIETEHIIUH
1 OIK-8.1 Cucrems! tudpepeHIuanbHbIX YPaBHEHUH, OMUCHIBAIOIINE
TEXHUYECKHUE CUCTEMBI, IPUPOIHBIE WM COLIMAJIbHBIE SIBJICHUSI.
2 OIK-1.3 Jlunelinbie cuctembl U HEepeHINATBHBIX YPaBHEHUI: METO b
pEIICHUS.
3 OI1K-1.3 AHanu3 ycuTop”IqHBOCTH pemenuii cucreM auddepeHuanIbHbIX
yYpaBHEHUM
4.3. 3aHATHUA JIEKIITMOHHOI'O THUIA
No O0neM,
HanmenoBanue temsl HNuHoBanmox
pazznena akaz.
U KpaTKO€ COJIep KaHNE 3aHATUS Has Gopma
JUCLIUIIAHBI qachl

1 [TpuMepsl IPUKITAAHBIX 33/1a4, IPUBOASIIUXCS K pemieHuo| 4 [Paszbop
cucreM auddepeHIHaNbHBIX ypaBHeHHHA. HekoTopble KOHKPETHBIX
KJIACCUYECKHE MOJIETIN €CTECTBO3HAHUS. CUTyalui

2 Cesa3p cucrteM  auddepeHIMAIbHBIX — ypaBHeHW c¢| 2
muddepeHInanbHBIMU YPAaBHEHUAMHU BBICHIMX TOPSIKOB.

Cuctemsl uHEHHBIX U (depeHInalbHBIX YPaBHEHUH, UX
MaTPUYHOE MTPEICTABIICHHUE.

2 [IpeoOpa3oBanue Jlannaca u ero cBoicTBa. 2

2 Pemenne  cucreM  nuHEHHbIX — auddepeHIHanbHBIX| 2
YpaBHEHU ONEPAallMOHHBIM METOJ/IOM.

2 Marpuunbsle  METOABI  PELIEHHUs CHCTEM  JIMHEHHBIX 2
addepeHnranbHbIX YpaBHEHUH.

3 [TonsaTne TOYKH HEIOBUKHOCTH, MIPUMEPHL. 2 |lIpobnemuas
YcroliunBocts 1o JIAmMyHOBY M acHMMITOTHYECKas JEeKIUs
YCTOMYHMBOCTb. Y CTOWYMBOCTh CTAllMOHAPHOTO PEIICHMS
JIMHENHBIX CUCTEM.

3 Henuneiinble cuctembl nud@epeHnuanbHbIX ypaBHEHUH. 2
JIuneapuzanus HEJIMHENWHBIX CHUCTEM. AHanus
YCTOMYMBOCTH IO JIMHEHHOMY mpubmmxkeHuto. Meroa
JlsanyHoBa.

3 OCHOBHBIE TMOIXOBI K YHCICHHOMY aHAIW3y IMOBEACHHs| 2
CIIOKHBIX CHCTEM. [Tpob6nemsl YHUCJIEHHOTO
MOJIETTUPOBAHUSL.

Hroro 18

4.4 3aHATHUA CEMMHApPCKOro THUIA
4.4.1. CemuHapbl, NpaKTHYeCKHE 3aHATHSA
Ne O0nemM,
HanmeHnoBanue Temsl HNuHOBanoH
paszznena aKag.
U KPaTKOE COACPKAHUE 3AHATHS Has popma

JUCLUIIINHBI qachl

1 3amaun Ha coctaBieHue auddepeHITnaTbHbIX YPaBHEHHI 2 ['pynmonas
u cucteM nuddepeHNaTbHBIX YPaBHECHHH. JUCKYCCHS




Ne O0neM,
HanmeHnoBanue Tembl HNunoBaunoH
paznena akaj.
U KpaTKO€ COZICpKaHUE 3aHATUS Has Gopma
JVCLIATUTHHEI Yackl
2 Pemenne cucrem  nuHEHHBIX  nudQepeHIHATBHBIX 2 -
ypaBHEHHUI METOJOM MCKIIOUYEHUSI.
2 ITpeobpazoBanue Jlammaca u ero oOparieHue. 4 -
2 OnepanoHHbII METO/I peuieHust CHUCTEM 4 Paz6op
Qg QepeHInanbHbIX YPaBHEHUH. KOHKPETHBIX
CUTYyalUi
2 Haxoxnenne COOCTBEHHBIX 4YHMCEN M COOCTBEHHBIX 2
cTtonbuoB  matpuubl. IlpuBenenue  maTtpunbl K
JIMarOHAIBHOMY BHILY.
2 Pemenne cucrem  uHEHHBIX  auUdQEpeHIMATBHBIX 6 -
ypaBHEHHI MAaTPUYHBIM METOIOM.
2 Knaccudukanusa Toyek HEMOABUKHOCTH B JIBYMEPHOM 2 -
ciy4ae.
3 Henuneitapie cucremsl audQepeHnnaibHbIX YpaBHECHHMA. 2 -
HaxoxaeHne Touek HermoABH>KHOCTH.
3 JIuHeapu3anusi HEIWHEHHBIX CHUCTEM B OKPECTHOCTHU 4
3aJJaHHOM TOYKU. AHAIU3 yCTOMYMBOCTH CTallMOHAPHBIX
COCTOSIHHI 110 JINHEHHOMY NPUOJIHKEHUIO.
3 OneHka  yCTOMYMBOCTH  CTAllMOHAPHOTO  PEIICHHUSA 4 Mo3roBoit
HEJIMHEWHON cucTeMbl ¢ oMoulbio GyHKIMM JIsmyHoBa. LHITYPM
3 KomnbroTepHble  MeTOABI  pelleHHs W aHalu3a 4
HEJIMHEWHBIX cucTeM IuddepeHIalbHbIX YpaBHEHUM.
Hroro 36
4.4.2. JlaGopaTopHble 3aHATUS
Ne
HaumenoBaHue TeMsl Obnewm,
paszaena [Ipumeuanue
U KpaTKO€ Co/IepKaHNEe 3aHATUS aKaj. 4achl
JUCITUTLIAHBI
HE MPEyCMOTPEHBI
4.5. CamocTosaTe/IbHAsA pa60Ta 00y4aUMXCS
Ne
paanena IIepeuens BOIIPOCOB ISt O0neM, dopma
CaMOCTOSITENIbHOTO U3y4EHUs aKaj. yachl KOHTPOJIS
JVICTIATUTHHEI
1 CocraBinenue  mojeneil  (U3MKO-XUMHUYECKHUX, 14 PI'P, Bonpocs! k
OMOJIOTMYECKHX, SKOJIOTHYECKHX MTPOIECCOB. JK3aMEHY
2 MarpuuHble M OINEpPALUOHHBIE METO/Abl PEIICHUS 21 Kp 1, 2,
JIMHEWHBIX CUCTEM b depeHInaTbHbIX BOITPOCHI K
ypaBHeHMH. HaxoxaeHue SKCIIOHEHThl MaTpHIIbI. JK3aMEeHy
3 Knaccudukammst  ocobprx  Todek. UunciaeHHBIC 22 Kp 3, PTP
METOABl aHanmM3a cucteM aAuddepeHnranbHbIX
YpaBHEHU.
Hroro 57




5. [lepeyeHb yueOHO-METOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSTeILHOM
PadoTHI 00Yy4AIOIIMXCH MO TUCUMUILINHE

Metoanyeckue yKazaHus JJsi 00y4Jaromuxcst 0 OPTaHU3aIH CaMOCTOSITEIbHON pabOThI
[0 JUCIHMIUIMHE, BKIIOYAs TIEpEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISl 0 JUCHUIUTMHE M TPeOOBaHMS K WX BBIIOJHCHUIO pa3MEIICHbl B JIIEKTPOHHON
WH(OPMaIIMOHHO-00pa30BaTEIHLHOM cpene CIIoI' TU(TY) Ha caiite Menusi:
http://media.technolog.edu.ru

6. (I)OHI[ OLCHOYHbBIX CPEACTB AJIA MPOBCACHUA l'lpOMe)KyTO‘lHOﬁ arTrecranmmmu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUN TEKYLIEr0 KOHTPOJIS
IIO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («yIOBJIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MJIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarbl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHMSI KOMIIETEHIIMY HA JAHHOM
JTarne.

[IpomexyTouHas arrecTalys MO JUCHUILUIMHE IpoBOoAUTCA B Gopme sk3ameHa. K craue
9K3aMeHa JIOIYCKATCsl CTYJICHTBI, BBINOJIHUBIINE BCE (DOPMBI TEKYILIETO KOHTPOJIS.

DK3aMeH MpeaycMaTpUBalOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIICTCHIIMI M KOMIUIGKTYIOTCS BONpOcamMu (3aJaHUsIMH) JBYX BHJIOB:
TEOPETHUYCSCKHI BOMNPOC (I MPOBEPKM 3HAHMK) M TPAKTHYECKOE 3aJaHue (Ui MPOBEPKU
YMCHUIl U HaBBIKOB).

IIpn cmaye sK3aMeHa, CTYIEHT IOJY4YacT ABAa BOIPOCA M3 IEPEYHS BOIPOCOB M OJHO
IIPAKTUYECKOE 3aJjaHKEe, BPEMS IIOArOTOBKHU CTYAEHTA K YCTHOMY OTBETY — II0 45 MHUH.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE npescTasiieH B [Ipunoxxenun Ne 1.

7. IlepevyeHb OCHOBHO¥ U JONOJHUTEILHOMH Y4eOHOI JTUTEPATYPBHI,
HEe00X0AMMOi1 115l 0CBOCHUSI TUCUMILTHHBI

a) meyaTHbIe U3IaAHUS

1. HemunoBuu, b.II. UYucnennsie wmetonpl aHanmms3a. [lpubmmkenue  QyHKIUH,
muddepeHMaIbHble U UHTErpajibHble ypaBHEeHUs: YyeOHoe mocobue / b. Il. lemunosuy,
U. A. Mapon, D. 3. lyBanosa — CII6.: Jlans, 2008. - 400 c.

2. HemunoBuy, b. II. [IuddepenumansHble  ypaBHeHUs: ydeOHoe mocobue /
b. I1. IlemunoBuy, B. I1. Monenos. — CII6.; M.; Kpacnomap: Jlans, 2008. — 276 c.

3. Kypc maremaTuky JUisi TEXHHUYECKUX BBICIIMX Y4eOHBIX 3aBeleHUH: ydeOHoe mocolue
JUISL BY30B 110 MHXKEHEPHO-TeXHUUYECKHM crernuainsHocTsm / H. A. bepkos [u ap.]. - CII6.; M.;
Kpacnonap: Jlawb. - Y. 3: [luddepeHumanbHble ypaBHEHUs. YpaBHEHHs MaTeMaTHYecKOU
¢uzuku. Teopust ontumuzanuu / [lox pexn.: B. b. Munocuesa, E. A. [Tymkaps. - 2-e 3., ucrp. -
2013. - 528 c.

0) 2JIEKTPOHHbIE Y4eOHbIe U3TaHUA:

1. ®arraxoBa, M. B. Jluneitnsie nuddepenanbipie ypaBHEeHHUs n-Tro nopsaka. Pemenne
3amau: Meronnueckue ykazanus / M. B. darraxosa, M. b. Kynmunnaenko,
H. M. Knumogwurikas. - CIIOI TU(TY). Kad. Beictr. matematuku. - CII16.: 2009. — 65 c. (3b)

2. Mamsamunaa, O. B. O0bikHOBeHHBIE U] epeHInaTbHbIC ypaBHEHHS : yaeOHOe mocodue /
O. B. lllansanuna, B. C. Kanutonos ; CII6., CIIOBI TU(TVY). Kad. matemaruxu. -, 2013. —
38 c. (Ob)

8. [lepeuennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHEeT», HEOOXOAUMBIX JIJISI 0CBOEHH S JUCIHUILIHHBI

yueOHnsbIit mian, PITJ] u yaueOHO-MeTomnueckue Matepuaisl: http://media.technolog.edu.ru



http://media.technolog.edu.ru/
http://media.technolog.edu.ru/

3JIEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:
«DNeKTPOHHBIN YnuTaIbHbIN 3a11 — bubnmmoTexy https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.

9. MeTozmqecxne YKRazanus AJist oﬁyqaloumxcn 10 0OCBOCHMUIO JUCHUIIJINHDBI

Bce Buapl 3aHATMH 10 JgucuMIUiMHE «MeTonIbl aHanM3a M PEIIEHUS CUCTEM
Qg epeHIMaIbHbIX YPaBHEHHI» MPOBOJATCS B COOTBETCTBHM C TPEOOBAHUSMH CIIEAYIOIIUX
CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbl yueOHbix 3anstuil. CeMuHapel u
npakTudyeckue 3aHaTus. O0ue TpedoBaHU K OpraHu3aliy U IPOBEICHHUIO.

CTII CIIGI'THU 048-2009. KC VKBJ. Bunel yuebHbIX 3aHsTHil. CamocTosTEIbHAs
1aHupyemas padota cryneHToB. O0mue TpeOOBaHUS K OpraHU3allK U IPOBEJICHHUIO.

CTTII CII6I'TH 016-2015. KC YKB/I. ITopsiiok mpoBeAcHUS 3a4€TOB U IK3aMEHOB.

HJIaHI/IpOBaHI/Ie BpPEMCHU, HGO6XOI[I/IMOFO Ha HU3Yy4YCHHC IIaHHOﬁ AUCHUIUIMHBI, JTy4YlIC
BCEr0 OCYILECTBIISITH Ha BECH CEMECTP, IIPELycMaTpuBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM MPaBWIBHOW OpraHM3aluy y4eOHOro Ipouecca /Ui CTYACHTOB
SABJISICTCA:

IUTAHOBOCTh B OpraHU3aluu Y4eOHOH paboThl;

CEPbE3HOE OTHOIICHUE K U3YYECHUIO MaTEPHAIa;

ITOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansartus CTYACHT HOOJDKCH NPHUXOAWUTH, UMCH Oara’xx 3HaHUM U BOIIPOCOB IIO YKC
U3y4YEHHOMY MaTepuainy.

10. ITepeyennb MHGPOPMANMOHHBIX TEXHOJIOT UM, HCIIOJIb3yeMbIX IIPH
OCYHIeCTBJIEHUH 00Pa30BaTeJILHOI0 MPOoLecca M0 JUCHHUILINHE

10.1. UHpopMaLUOHHBIE TEXHOJIOTUH

B yueOHOM mpomecce IO [JaHHOW JUCHUIUIMHE MPEAYCMOTPEHO HCHOJIb30BAaHHE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIUI C UCIIOJIb30BAaHNUEM CIalA-TIPEe3EHTALUM;

B3auMoJIeiicTBHE ¢ oOydaronmucs nocpeacrsom JOUC.

10.2. [IporpaMMHOe o6ecrie4yeHue

[Tpu BemonHernn PT'P cTyneHThI HCMOIB3YIOT MakeT MpUKIaIHbIX Tporpamm Mathcad.

10.3. ba3sbl JaHHBIX 1 HHPOPMAIlMOHHbIE CIIPABOYHbIE CUCTEMBbI

wolframalpha.com/examples/mathematics

11. MaTepuanbHoO-TeXHH4YecKasi 0a3a, HeOOXoAMMAas IJISl OCYIIeCTBJICHUS
00pa30BaTeJIbHOI0 NMPoLecca Mo TUCHUILTHHE

Jlnist BeieHust JIGKIMOHHBIX U MPAKTHUECKUX 3aHATUN MCIIONIB3YIOTCS ayIUTOpUN Kadeapbl
MAaTCMaTUKU.

IIpy M3y4eHUH COOTBETCTBYIOIIMX Pa3JelIoB Kypca UCIIOIb3YETCsl KOMIIbIOTEPHBIN Kiacc,
06opynoBaHHbIN 16 MepcOHATLHBIMU KOMIThIOTEPAMH, O0BEAMHEHHBIMH B CETh.
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

12. Oco0eHHOCTH OCBOECHHUS JUCIHUIIJINHBI HHBAJHWIAMHU H JHUIIAMH C
OrpaHNYeHHbIMHU BO3MOKHOCTSAMMU 3/I0POBbSA
HJ’ISI HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU yLIe6HBIe mmponecc

OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3anuy y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),

yTBEPXACHHBIM pekTopoM 28.08.2014 r.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

JJIS1 IPOBe/IeHH s POMEKYTOUHOM aTTeCTAlMH 10
aucuunanae «Meroabl aHaM3a U pelieHus cucteM Tu(depeHInATbLHBIX YPABHEHUH»

1. IlepeyeHb KOMNETEHI MM U 3TANOB UX GOPMHUPOBAHUS.

KoMmnerenuun
Hngexc ®opMyJIHpPOBKA® Jran 3
¢dopmupoBanus
OIIK-1 | Cnoco0eH NpUMEHSITh €CTECTBEHHOHAYYHBIE U IIPOMEKYTOYHBIN
oOIIenH)KEHEPHBIC 3HAHUS, METOIbI MATEMATHYECKOT0
aHaJIM3a ¥ MO/IeJIMPOBAHMS, TEOPETUYECKOTO0 U
AKCIIEPUMEHTAILHOTO MCCJIe0BAHUSA B MPO(ecCHOHATILHOMI
JeATeIbHOCTH
OIIK-8 | Cnoco0eH NpUMEHSITH MaTeMaTHYeCKue MOJAeJIN, METOIbI 1 MIPOMEKYTOUYHBIH
CpeICTBA MPOCKTUPOBAHUS HHPOPMAITUOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM;

? JKHPHBIM WPH(TOM BHIICICHA TA YACTh KOMIETCHIMH, KOTOpas (OPMHUPYETCS B XOIE HM3ydeHHs JAHHOM
JMCUHUIUTHHBI (€CIIM KOMIIETCHIIMSI OCBAaHBACTCS MIOIHOCTHIO, TO ()pParMeHThI)
® sran GOpPMHUPOBAHMS KOMIECTCHIHH Bbibupaercs mo 1.2 PIIJ] u yue6HOMY IUTaHy (HAYalubHEIA — €CIH HET
NPEAMIECTBYIOMNX JUCHUIUINH, WTOTOBBIH — €CIM HET IMOCICIYIOIMX AWCHUIUIMH (WJIM KOMIICTCHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUHBIH - Bce IpyTrHe.)
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2. llokasaTenu n KPpUTEPpHUHU OLECHUBAHUA KOMHeTEHHlflﬁ Ha pa3/JIMYHBIX 3TaIllaX UX (l)OpMPIpOBaHI/I}I, IIKaJia

OLl€eHHBaHM S
Kon u HanmeHoBaHKe [MokazaTenu Kpurepuii YpoBHU c(HOPMUPOBAHHOCTH
puTep p pMHp
HHAWKATOpa c(hopMHpOBaHHOCTH OILICHUBAHUS (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPORB)
TOCTYOKCHUS (meckpumITOpPHI)
«yIIOBIIETBOPHUTEILHOY «XOPOIIO» COTITMYHO»
KOMITETEHIINH - . .
(roporoBsiif) (cpemmmit) (BBICOKMIT)
OIIK-1.3 3HaeT OCHOBHBIC OtBetsl  Ha | M3naraet onpeneneHus Uznaraer onpeneneHus Ja€T TouHbIE
[IpuMeHeHue HOHSITHSL K TEOPEMBI O | BOIPOCKHI OCHOBHBIX TTOHSITHH U OCHOBHBIX TTOHSITHH U ONPEAEIICHUS OCHOBHBIX
METOJIOB U cHCTEMAX NeNe 2 u 3 x | popmynupyeT TeopeMsl, bopMynupyeT TeOpeMBl, MIOHATHH 1
AITOPUTMOB nudbepennuanpapx | K3aMEHY. JIOITYCKasi CYILIECTBCHHbBIE JIOITyCKasi HE3HAYUTEIIbHbIC (bOPMYIUPOBKHU TEOPEM.
IPUOITHKEHHOTO ypasuenuii (3H-1) HETOYHOCTH, 3aTPYIAHSAACH B | HETOYHOCTHU. [Ipumensier AKKypaTHO 000CHOBBIBAET
peleHus YCTaHOBJICHUU CBSI3H C TEOPETUYECKUE CBEACHUSA K MIPUMEHEHNE TEOPUHU HA
O0OBIKHOBEHHBIX KOHKPETHBIMU ITPUMEPAMH. | KOHKPETHBIM 3aJ1auam KOHKPETHBIX MTPUMEPAX.
nudhepeHIHaTbHBIX 3HaeT METOJIBI OtBetrsl  Ha | M3naraer teopeTnueckue N3naraer Teopetnyeckue [ToxppoOHO m3maraer

YpPaBHEHUU U
ypaBHEHUH B
YaCTHBIX
IIPOU3BOJHBIX IIPU
pelieHnn
IIPAKTUYECKUX 3a7a4
npo¢eCcCuOHAIBHON
JESATEIIBHOCTH.

pelIeHuUs TMHEHHBIX BOIIPOCHI OCHOBBI METOZIOB PELIEHUsI | OCHOBBI METOJOB PEILICHUS TEOPETUYECKUE OCHOBBI
cUCTEM NeNe 2.5, 6, | TMHEUHEIX CUCTEM, JIMHEWHBIX CUCTEM U METOJ0B PELICHUS
nudbepennuanbHex | K | AgoIryckas HeTOYHOCTH. [Ipy | MpUMEHsEeT UX K KOHKPETHBIM | IMHEUHBIX CUCTEM.
ypasrenuii (3H-2) DK3aMEHY. IIPUMEHEHNUN METO/0B K 3ajavaM, gomnyckas omnoku B | [IpumeHsis MeToas! K
BrinonHeHne | KOHKPETHBIM 3a/1a4am BBIUMCJICHUSX U HETOYHOCTH | KOHKPETHBIM 3a/1a4am,
Kp 1 uKp 2. | nonyckaer oTnenbHbIe B 000CHOBAHUH. 000CHOBAaHHO MOJTYy4aeT
OLIMOKH. BEPHBIC PE3YJIbTATHI.
3HaeT OCHOBHBIE Kp 2. PazpacHsieT OCHOBHBIE PazpsacHsier oCHOBHBIE Jaér onpenenenus
MOHSATHUS U ITpaBuia OTBeTpl  Ha | MOHATHS ONEPALUOHHOTO MIOHATHUS ONEPALMOHHOIO OCHOBHBIX IIOHATHH,
OIIEpaIuOHHOTO BOITPOCHI VICYUCIICHUS, BBIITMCHIBAET VCUYHUCIIEHUS, BBIIUCHIBAET 000CHOBBIBAET (POPMYJIBI
ncuncnenus (3H-3) NeNe 4, 5 x| BaxkHelme GopMyIbl. BakHeH1IME (HOpMYIIHI, u npasuna. JJaér
JK3aMEHY. 3aTpyaHseTCs C JIOTyCKasi OT/IEIbHbIE noapoOHOe 00OCHOBaHME
Beinonnenue | 000CHOBaHMEM MpPaBUIL, HeTtouyHOocTU. He Bcerna IIPUMEHEHUs METO0B
PI'P. JIOIYCKAET OTAECIbHBIC KOPPEKTHO 00OCHOBBIBAECT OIEPATUOHHOTO

OLIMOKH MPH PELICHUN
3ajad.

MPUMCHCHUC MCTOIOB K
KOHKPCTHBIM 3ajJiadaM.

HCYHCJIICHUS K PCIICHUIO

JIMHEUHBIX CUCTEM.




Ko n HaumenoBaHnue
HHIIKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIICHUBAHUSA (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(HeCKpHHTOPBI) «YOOBJIECTBOPHUTCIILHO «XOPpOIIO» «OTJIHYHO»
(roporoBsiif) (cpemmmit) (BBICOKMIT)
3HaeT onpeaeeHue Kp 3. Ortser | OrpanuuuBaercs Haér onpenenenue nousitua | J{aér tounoe
HOHSITUSA Ha BOIPOCH! | OMMCAHUEM OOILIEro CMbICIA | YCTOMYMBOCTH PELICHMUS, OIpEeIEIICHUE IIOHATHS,
YCTOMYUBOCTH U NeNe 9-13 K | HOHATUS YCTOHYHUBOCTH. JIOIIYCKasl OTJEJIbHbIE pa3bACHSAA pa3nuuue
YCIIOBHS JK3aMEHY. [aBas onpenenenue, HeToYHOCTU. OOBICHSET MEXIYy aCUMIITOTUYECKON
ycToiunBOCTH Beinonnenue | gonmyckaeT omnOKy. OOIIMHA CMBICIT TIOHATHSL. YCTOMYHMBOCTBIO U
CTALMOHAPHOTO PTP. W3naraer @OpMXﬂHpOBKH W3naraer (bopM}u/JmpOBKH YCTOWYUBOCTBIO 110
pelIerHs i TeopeM 00 yCTOWYMBOCTH, TeopeM 00 yCTOWYMBOCTH, JIanyHoBy. Touno
HHOHHBIX 1 JIOIyCKasl CYIIECTBEHHBIC JIOIyCKasi HETOYHOCTHU IIPU bopMynHpyeT TeopeMBbI
. HETOYHOCTH. IIPUMEHEHNNU UX K 00 yCTOHYMBOCTH
HEJIMHENHBIX CUCTEM .
KOHKPETHBIM IIpUMEpPaM. peleHui, IpaBUIbHO
HH(bq)epeHquaanL X IIPOBEPSIET UX YCIOBUS B
ypasneuit (3H-4) KOHKPETHBIX IPUMEPAX.
HaXOJUT PEIICHUs Otser Ha | [Ipumenser meton ITpumensier MeTox [Ipumensier MeTox
JIMHENUHBIX CUCTEM BOITPOCHI VCKJIFOYECHMS U MATPUYHBIN | HCKJIFOYEHUS U MAaTPUYHBIN WCKJIIOUYEHHUS U
muddepermmansapix | NeNe 2, 6, 8 K | METOJ| K PELICHHIO CUCTEM | METOJ] K CMCTEMAM BTOPOI'O U | MATPUYHBINH METO K
ypaBHeHHiT MeTooM | PK3aMEHY, BTOPOTO MOPSAJKA, JOIMYCKasl | TPEThEro MOpsAAKa, JOIYCKass | CHCTeMaM BTOPOIo U
e i ——— BBINOJIHEHNE | HEe3HAUUTENbHbIC OIIMOKU. | BHIYMCIUTENIbHBIE OIIMOKU U | TPEThEero Mnopsjka,
MATPHYHBIM METOIOM Kp Ne 1. 3arpyaHseTcs ¢ OT/IEJIbHBIE HETOYHOCTH B 06OCH(?’BaHHO rosryqast
(v-1) IIPUMEHEHHUEM METO0B K 000CHOBAHUH PELICHUS U BEPHBIN pe3yabTaT U
CHUCTEMaM BBICOKOTO 3alKuCH OTBETA. KOPPEKTHO 3aIMChIBast
NOpsLIKA. OTBET.
Haxonut pemenus NeNe 4, 5 x | Haxonut pemeHus Haxonut pemenus nunHelnsix | KoppekTHO npumeHser
JUHENHBIX CUCTEM JK3aMEHYy. JIMHEUHBIX CUCTEM CHUCTEM METOAAMHU METO/IbI OIIEPALIUOHHOTO
nudepeHnnanbHBIX | BBITONIHEHNHE | METOAMH ONEPAIOHHOTO | OTCPANMOHHOTO MCYHUCIICHUS], | HCYUCIICHHS K PCIICHHIO
ypaBuennii metogamu | P1P HCYUCIICHHUS, IOITyCKas JIOITyCKasi HETOYHOCTH. JIMHEUHBIX CUCTEM,
OIIEPALIOHHOTO OILINOKH. 3aTpyAHSETCS B PEIICHUHN T0oJTy4asi BEpHbIE

ucuucienus (Y-2)

CJIOXKHBIX 3aJa4.

PE3YJIbTAThHI.
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Ko n HaumenoBaHnue
HHIIKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIIEHUBAHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(HeCKpHHT()pBI) «YOOBJIECTBOPHUTCIILHO «XOPpOIIO» «OTJIHYHO»
(roporoBsiif) (cpemmmit) (BBICOKMIT)
Uccnenyer OtBeT Ha | YMeeT onpenensiTh YmMeeT onpenenarsb VYwmeet onpeaensiTh
YCTOWYHUBOCTH BOIIPOCHI YCTOMYHUBOCTb PELICHUI YCTOMYHUBOCTb PELICHUI YCTOWUYUBOCTD PEIICHUI
CTaIlMOHAPHBIX NoNe 9-13  k | auddepeHnmanbHbIX nuddepeHIaTbHBIX nuddepeHIaTbHBIX
pelLeHHI CUCTEM JK3aMEHY. YpaBHEHUH, JOITyCKasi YPaBHEHUH, JOITYCKast ypaBHEHUI, 000CHOBAaHHO
T depeHIHaIbHbIX BreimonHenue | ommuOKY B BBIYMCICHUSX U | HETOYHOCTU B 0OOCHOBAHMM | TIOTYy4Yasi BEPHBIi
ypasuenuit (V-3) PTP. HETOYHOCTH B OOOCHOBAHUH | pe3ysbTara pe3yJibTar.
pe3ynbTaTa.
Bnaneer naBbikaMu Brmmonuenne | HaxoauTt npou3BOAHbBIEC U Haxoaut npounsBoaHbie U Haxoaut npousBoaHbie u
BBIYMCIICHUN Kp Ne 1, UHTETpasbl GYHKIIHH, MHTETpaibl GyHKIIHH, UHTETpaibl PYHKIIHIA,
HEOOXOMUMBIMH JIJIS Kp Ne 2, PT'P. | coGcTBeHHbIE Uncia U cOOCTBEHHEBIE YHCIIA U CcOOCTBEHHBIE YHCHA U
PELICHNUS THHEHBIX COOCTBEHHBIC CTOJIOIIBI COOCTBEHHBIC CTOJIOIIBI COOCTBEHHBIC CTOJIOIIBI
CHCTEM MaTpHll, U300paKEHUSI MaTpHll, U300paKEHUSI MaTpull, H300pakeHUs
b epeHImaTEHEIX 3aJJaHHBIX (PYHKIHH U 3aJJaHHBIX (QYHKIHH U 3a/laHHBIX QYHKIUHN U
ypasuenwit (H-1) OpPUTHHAJIBI 110 OpPUTHHAJIBI 110 OpUTHHAJIBI 110
nzo0paxenusm. [lomyckaer | uzobpaxenusMm. B cioxubpix | n3obpaxenusm. [lomyqaer
OT/IeNIbHBIE OIINOKH, BBIYHCIICHUSIX JTOTTyCKaeT BEPHBIC PE3yIbTaThI B
WCIBITHIBACT 3aTPY/ITHEHUS B | OLIUOKHU. OTHOCUTEIIBHO CIIOAKHBIX
CJIO’KHBIX BBIUYMCIICHUSIX. BBIYHCIICHUSIX.
Bianeer Otser Ha | [laét onpenenenus Jaér onpenenenus oCHOBHBIX | JIaéT TouHBIE
TEPMUHOJIOTHEN, BOIPOCHI OCHOBHBIX TIOHSITHH, MOHSATUHN U OOBSACHSIET UX OTpe/IeJICHUs OCHOBHBIX
TIpUMEHSEMOil TIpH NeNe 2, 3, 8, | nomyckast HeTouHocTH. B COZIepKaTeNbHBIN CMBICT, MOHSITHIA, O0BSICHSSA UX
10, 14. pslie cayvaen JIOMYCKAeT HETOYHOCTH B COZEPKATENBHBIN CMBIC,

PCIICHUH U aHAJIH3e
CUCTEM
nuddepeHImaTbHBIX
ypaBHenwii (H-2).

OTPaHUYUBACTCS
00BSICHEHHEM OOIIIETO
CMBICTIa TEPMUHOB.

MPUMCHCHUN TCPMHUHOJIOTNU
K KOHKPETHBIM CIIy4dasiM.

KOPPEKTHO NPUMEHSET
TEPMHUHOJIOTHIO B
KOHKPETHBIX ITPUMEpaXx.
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Kon u HaumenoBanue [Toxazarenu Kpurepnit YpoBHH cHOPMHUPOBAHHOCTH
HHAWKATOpa c(hopMHpOBaHHOCTH OILICHUBAHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
TOCTYDKCHUS (meckpumITOpPHI)
BN — «YZIOBIETBOPHTEIEHO «X0pOII0» OTTHHO»
(roporoBsiif) (cpemmmit) (BBICOKMIT)
OIIK-8.1 3HaeT BaXHeHIue OtBer Ha | 3HaeT BaKHeHIIne 3HaET BBIBOJI U3BECTHBIX 3HaeT BaXHeMIme
TTpuMeHeHHe KJlaccuueckue Mozenu | Bonpoc Ne 1 | marematnyeckue MOJENN CHUCTEM III/I“(b(bepeHHI/IaJILHBIX MaTeMaTUYECKUE MOJEIU
METOIOB aHanm3a y | TEXHHYECKHX CHCTEM, | K OK3aMEHY. | PEabHBIX IIPOLECCOB. YpPaBHEHUH, ONIMCHIBAOLIUX peaIbHBIX MPOLECCOB,
petreHus cricTeM | IPHPOIHBIX H 3aTpyaHsieTcs B } peanbHbIE MPOLECCHI, MOXET JETaJIbHO
b epeHIaTbHBIX | COMMATHHBIX SBICHHH 00BSICHEHUU JIeTalel ux JIOITYCKAEeT HETOYHOCTH IIPU OO0BSCHUTH UX
ypaBHeHuii s | (3H-5) MOCTPOEHUS. 00BSICHEHUH UX BBIBO/IA. MIOCTPOCHHUE.
peleHus Cocrasisier OtBer Ha | YMeer 1o ycnoBuio 3a1aun | Onupasich Ha U3BECTHBIE Moxer cocTaBIIsITh
NPHUKIAAHBIX 337124 B | nuddepenumansupie | Bonmpoc Ne 1 | coctaBUTh cucteMy MOJIEN, MOXKET COCTABUTh CHCTEMBI
npodeccuoHaTbHON YpaBHEHHUS JUIS K 9K3aMmeHy. | nuddepeHIranbHbIX CUCTEMY nuddepeHIaTbHBIX
ACATCIIBHOCTH. peleHus Bemonnenue | ypaBHeHuil. Onupaercs Ha TG hepeHIaTbHbIX YpaBHEHUH, IPOSABIISSL
NPHKJIAHBIX 33744, PI'P. W3BECTHBIE MOJIEIIH, YpPaBHEHUU, MOJAEIUPYIOLIUX | CAMOCTOATEIBHOCTh
yMeer JIOITYCKAeT ONTHOKY H OINMCAaHHYIO cuTyauuto. Ha MblnuieHus. ['oToB
MOH(HITHPOBATE HETOYHOCTH. OCHOBAaHMU PELICHUS MoIU(UIIPOBATH

HU3BCCTHBIC MOJCIIN
(V-4)

CUCTCMBbI MOXKECT ACJIaTh
BBIBOJIBI 00 OCOOEHHOCTAX
mporecca, JOImycKas
HEKOTOPbIE HETOYHOCTH.

yYpaBHEHUS IS
pa3IMYHBIX BApUAHTOB
YCJIOBHS 3aJa4H.
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Ko n HaumenoBaHnue
HHIIKATOpa
JIOCTHOKEHHS

KOMIIETEHITNHA

[Tokazatenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
c(hopMHUPOBaHHOCTH OIICHUBaHUS (omMcaHue BBIPaXXECHHOCTH JICCKPHUIITOPORB)
(neckpumTOpEI) «YAOBJIETBOPHUTEIHHO» «XOpOTIIO» «OTIIMIHO
(roporoBsiif) (cpemmmit) (BBICOKMIT)
Bianeet HaBbikaMu OtBer Ha | [To TekcTy 3agaun MOKET ITo TekcTy 3amaun MOXKET [To TekcTy 3a7a4u MOXKET

COCTaBJICHUS U
peneHus
nuddepeHImaIbHBIX
ypasuenwuii (H-3).

Bonpoc Ne 1l
K DJK3aMEHy.
Bremonnenue
PI'P.

COCTaBHUTH CUCTEMY
nuddepeHIaTbHBIX
YpaBHEHUH U, PELIUB €€,
cienaTh BBIBOJBI 00
0COOEHHOCTSIX

MOZACIIMPYEMOTO IIpoLecca.

JomyckaeT omuoKu u
HETOYHOCTHU B
obocHoBanuu. HexoTtopsie
IIaryu JesaeT, noayJast
yKa3aHUs IPETIOIaBaTels.

CaMOCTOSTEIILHO COCTAaBUTh
CHUCTEMY

b depeHIaTbHBIX
YpaBHEHUH U, pEINB €€,
cJieJaTh BBIBOJBI 00
0COOEHHOCTAX
MOJCIIUPYEMOTO TIpolecca.
JlomyckaeT BRIYUCIUTEIbHBIC
OIIMOKU ¥ HETOYHOCTH B
paccyXIeHUSX.

CaMOCTOSTEJILHO
COCTaBUTb CUCTEMY

g hepeHIMaTbHBIX
YpaBHCHHI U, PEIIUB €€,
cJIeJIaTh BBIBOJbI 00
0COOEHHOCTAX
MOJICTTHPYEMOTO
nporiecca. [TogpodHo
Pa3bACHSET BCE IIATH
pCILICHUS 3a/IauH.

[[Ixana ouenuBanus coorsercryer CTO CIIOI TU(TY):

€CJIU 110 IUCIUIUTMHE IPOMEKYTOUHAs aTTeCTalus MPOBOAUTCS B JOpME 3a4eTa, TO Pe3yabTaT OLIEHUBAHUS — «3aUTEHOY, «HE 3aUTCHO»;
€CJIM 10 JUCUUIUIMHE MNPOMEXYTOYHas aTTecTalus MPOBOAMUTCS B (QopMme sK3amMeHa M (WIHM) KypcoBOro mnpoekTta (paOoThl), TO IKaia
OLIEHUBaHMs — OaJIIbHAS.
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3. TunoBbIe KOHTPOJIbHBIE 3aJJaHUA JJIsI IPOBEJEHUA MPOMEKYTOYHOM
aTTecTaluu

3.1 Bonipochl K 3K3aMeHy

1. BbeIBoj mpocTeHmMX ypaBHEHWH, MOACTUPYIOIIUX TPHUPOJIHBIC WM TEXHUYCCKHE
CUCTEMBI (I10 BBIOODY).

2. Cucremsl mrddepeHnIranbHbIX YpaBHEHUH. Cas13p MEXY CUCTEMaMHU
Qg QepeHIMaTbHbIX YPABHEHUH U YPABHEHUSMHU BBICIINX TOPSIIKOB.

3. Cucrembl  JMHEHHBIX  TudPepeHIHATBHBIX  ypaBHeHHUH. Marpuunas  ¢opma
npeactasienus. [puamun cynepno3unuu. 3agada Komu. O61iee pemieHue.

4, [IpeoOpaszoBanmne Jlammaca. OpurunHanbl U u300pakeHus. (OCHOBHBIE CBOWCTBA
npeoOpasoBanust Jlamnaca (IMHEHHOCTH, MpaBWIO CIBUTA, TU(GEPEHIIMPOBAHNE U
UHTErpUPOBaHUE U300paKEeHUI).

S. IIpeoOpasoBanue Jlamnaca. [uddepeHuupoBanne M HMHTETPUPOBAHHE OPUTHHAJIOB.
Omnepauus cBEPTKU, N300paKeHNE CBEPTKU.
6. OO6pamenue npeoOpazoBanus Jlamnaca. Pemienne JUHEWHBIX CHUCTEM OMNEPaIllMOHHBIM
METOAO0M.
7. CoOcTBEeHHbIE UncIa U COOCTBEHHbIE BEKTOPHI MaTPULIbl, UX T€OMETPUUECKUI CMBICI JUIS
CHCTeM JIMHEHHBIX AudpepeHInanbHbIX YpaBHEHUH.
8. MatpuuHbIid METOA PEIICHHUS CUCTEM JIMHEHHBIX Au(epeHInanbHbIX ypaBHEHUH.
9. OmnpeneneHnue yCTOMYMBOCTH PELICHUS CUCTEMBbl TU(EepeHIMaIbHbIX YPAaBHEHHH 110
JIamyHOBY. ACUMITOTHYECKAS YCTOMYNBOCTD.
10. VY CTOWYUBOCTD CTAllMOHAPHBIX COCTOSIHUM. AHAINU3 YCTOWYMBOCTH JIMHEHHBIX CUCTEM.
11. Henunelinble cucreMsl. Touku HENMOABWKHOCTU. JIMHeapu3auys HEIMHEWHBIX CUCTEM B

OKPECTHOCTH TOYKHU HEMOABUKHOCTH.
12. HccnenoBanue ycTOMUYMBOCTH HETMHEHHBIX CUCTEM O JIMHEHHOMY IPUOJINKEHHUIO.
13. Merona ¢yukiuit JIssmyHOBa JIJ1s1 UCCIIEIOBAHUS YCTOMIMBOCTH.
14.  TlonsTue Oudypxauu st HETUHEHHBIX CUCTEM.

K sK3amMeHy J1OMyCKaroTCsl CTYJEHTHI, BBIMOJHUBIINE BCe (POPMBI TEKYILEro KOHTPOJIS.
IIpn cnade sk3ameHa, CTYACHT IOJIy4aeT JBa BOINPOCA W3 IEPEYHs, NPUBEACHHOIO BBILIE, U
NPaKTUYECKOEe 33/1aHuE aHAJOIMYHOE 3aJaHUsAM KOHTPOJbHBIX padoT u PI'P, mpuBenéHHbIM
HUKe. Bpemst MOAroToBKY CTyJIEHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

3.2 CocTaB KOHTPOJIBHBIX PadoT

THIOBOI BAPUAHT KOHTPOJLHOH PadoThl Ne 1
1. TlpuBeauTte cucTteMy K HOpMaIbHOMY BUAY U 3aIUIINTE B MATpUYHOU hopMme.

r=2r+y+x+2y+2t,
y=x+ 5y + 3y + 4.
2. HaﬁHHTe pCeHICHUC 3aJa4r Komnu MaTpUYIHbIM MCTOIOM.

(& =A4dx + 3,

x(0) = —1,
[ 4(0) =0.




3. IlpuBemute cucreMy K JUaroHaIbHOMY BHAY U HaiinuTe e€ oblee pemeHue.
T =ux+y+ cost,
y = 3x —y — sint.
4. Pemmre cucreMy METOAOM HCKIIOYEHHUs, CBEJS €€ K OJHOMY yPaBHEHUIO BTOPOTO
HOpsJKA.
T = 2x +y — cos 3,
y = —x + 4y + sin 3t.

[

TunoBoii BApHAHT KOHTPOJIbLHOI padoThl Ne 2
1. Bemonnute mnpeoOpasoBanue Jlarumaca ans 3agaHHOM (QyHKUMHM (HaiauTe e
HN300paKCHHE)

f(t) = t*-e+3cos 2t

2. BoccranoBute opurnHan (yHKIHU 1O €€ N300paskeHUI0

fp) = — 2

. o )

(p+1)(p*+4)

3. Merogamu ONEpalMOHHOTO HMCUUCICHHS pemuTe 3amady Komm mis cucTeMbl
muddepeHIMaTbHBIX ypaBHEHUI

(&= 3x — 3y + 2,
y=v—-y+t
x(0) =2,

\ y(O) =—L

TunoBoii BApHAHT KOHTPOJILHOI PadoThl Ne 3
1. MUccnenyiite ycTOWYHMBOCTD HYJIEBOTO peIIeHHs cUCTEMbI TU(depeHIIHaTbHBIX
YpaBHEHUU
Tt = —Tx — 10y,
y= 3x + 4y,
z= 8r—4y—z.

2. Haiimute cranuoHapHble COCTOSIHHMSI (TOYKM HETMOJBUKHOCTH) CHCTEMBI.
CeNaiiTe BBIBOJ OO0 YCTOWYMBOCTH KaXJOTO W3 CTAIlMOHAPHBIX COCTOSHUMA. B
OKPECTHOCTH Ka)KJIOI'0 CTAl[MOHAPHOI'O PELICHUs] COCTaBbTE JIMHEAPU30BAHHYIO
cuctemy (mepBoe NpuoINKEHHE).

. 2 3
v =—12v—4x"+uw

3. Haiigure crammoHapHbIe COCTOSHUS (TOYKM HEMOJBIKHOCTH) CHCTEMBI. B
OKPECTHOCTH KaXIOTO CTALMOHAPHOTO PEUIEHUS COCTABHTE JIMHEAPU3OBAHHYIO
cuctemy. [lo nmuHEWHOMY TPHOIMIKEHUIO ClelIaiTe BBIBOJI 00 YCTOWYHMBOCTH
KaXJ0r0 U3 CTAalMOHAPHBIX COCTOSIHUM.

b= (y—2x)*—4,
y=1—a*+y.

19



3.3 Coaepxanue pacuéTHo-rpaduyeckoii padoTsl (THIIOBOW BAPHAHT)

3aganue No 1

1. Tlo 3amaHHOMY YCIOBHIO COCTaBUTh MAaT€MaTHUECKyI0 MOJEIbh Ipolecca
(muddepenimanbHOEe YpaBHEHNE WIH CUCTEMY TU(D(EpeHITNATBHBIX YPABHCHHM ).

2. HaiiTu pemienre MaTeMaTH4ECKOM 3aauu.

3. Caenatb BBIBOJ 00 OCOOCHHOCTSIX MOJICITMPYEMOTO TpoIiecca.

Hexotopoe BemectBo A paszmaraercss Ha aBa BemectBa P u Q. Ckopoctb oOpa3zoBaHus
Ka)XJOr0 M3 HUX NPONOPLHOHAIBHA KOJUYECTBY HEpa3I0oKEHHOro BemecTna. Ilycte X m y —
konmuectBa P u Q, oOpa3oBaBImxcs K MOMEHTY BpemeHH . Onpeaenure 3aKOH UX U3MECHEHHI,
3Has, yTo B HavanbHbli MOMeHT X(0) = 0 u y(0) =0, a B MomenT t =1

x(l) = é(t. y(l) = i c,

8 8
rje C — NepBOHAYAIBLHOE KOJIMYECTBO BelecTBa A.

3ananue No 2

OmnpenenuTe yCTOWYMBOCTh HYJICBOTO PEIICHUS M THUI CTAllMOHAPHOW TOYKH B

3aBUCHMOCTH OT 3HAUCHHMS ITapaMeTpa a.

T =ar — 2y,
y = 8x + 2y.

3apanue Ne 3
[Tokasas, yro ¢yukuus L(X,y) sBusercs ¢ynkuuein JlsmyHoBa Uit JaHHOW CHCTEMBI

muddepeHIIMaNbHBIX YPABHEHHUM, JOKKUTE YCTOWYMBOCTH HYJIEBOTO pEIIEHUs 3TOU

CHUCTCMBI.
[ ats ‘ :
rT=—x =y, I x4y
g =x—1, (x,y) = 5

3aganue Ne 4

IIpoBepuB, uto ¢GyHkuus V(X,Y) YIOBIETBOPSET YCIOBHSAM TeopeMbl JIsmyHoBa O
HEYCTOMYMBOCTH WJIM YCJIOBUSIM TeopeMbl YeraeBa, HOKaXWUTE€ HEYCTOMYMBOCTH
HYJIEBOTO PEHICHUSI TAaHHOW CUCTeMbI AU depeHIInaTbHBIX YPABHEHUN.

L3 a2 : .
T =17 —ay”, w2 — g’

= —a’y +1°, Vi(r,y) = T

3amanue Ne 5
[ToctpouB ¢yHKIHIO JISMyHOBA, TOKAXHUTE YCTOWYUBOCTh HYJIEBOT'O PEIICHUS CHCTEMBI

nuddepeHIMaIbHbIX YpaBHEHUH.
T =x+ 4y,
y=—x—2y.

3amanue Ne 6
Hcnonb3yst KOMIIBIOTEPHBIE METOIBI, ITOCTPOUTE TPadUKH JUIS PEIICHUS 3aJaHHON

cucteMsbl AuddepeHnnanbHbIX ypaBHeHnH. CpaBHUTD € pe3ylbTaTaMu TEOPETHIECKOTO
UCCIICIOBaHMU.

4. MeToAaMYeCKNE MaTepHaJbl AJIS1 ONpeAe/ieHHs NpoueAyp OlleHUBaHUs
3HAaHUUM, YyMEHMI, HABbIKOB U (UJI1) ONBITA AEATE/IbHOCTH,
XapaKTepUu3ymuXx 3Tanbl OpMHUPOBAHUSA KOMIETEHUM.

HpOMe)KyTO‘IHaﬂ arrecrtalnud 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBCTCTBUU C
tpeboBarusmu CTII.
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