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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurnvaa 51.B./1B.03.03 KauecTBeHHbIe METO/Ibl HEJIMHEMHOW JUHAMHUKU OTHOCUTCS K UaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-2: CnocobeH k TIK-2.1: 3Haem 0CHOBbI IIK-2.1: CobecedosaHue
npumeHeHuro HAayuHO-UCCAe008amenbCKoll 3Haem oCHOBHble NOAOJHCEHUS, KonmponbHas 3quém:
obwenayuHbix desmenbHocmu 6 obaacmu KauecmeeHHble Memoobl U paboma 3adauu

6a308blx 3HAHUL
Mamemamuueckux u
ecmecmeeHHbIX HayK,

UH(pOPMAYUOHHbBIX
mexHono2ull, umeem HayuHble

3HAHUA 8 meopuu

Nnooxoobl HeAUHelHOlU OUHAMUKLU,
OuHAMuuecKue COCMosIHUS,

6buchypkayuoHHble nepexoobl u

(pyHdamenmanbHoll UHOPMAYUOHHBIX cuCmeM napamempuyeckue nopmpembl 6
uHpopmamuxu u IIK-2.2: Ymeem npumeHsamb 6a306blX OUHAMUYECKUX MOOeSX
UH(POPMAYUOHHBIX no/ly4eHHble 3HaHUs 6 cucmem ¢ ¢asosbim
mexHonoauu, obnacmu pyHdameHmanbHbix  |ynpaeneHuem.
MPpUMEHAMb & HAYYHbIX OCHO8 Meopuu
npogeccuoHabHOI

uHGopmayuu u pewamsb .
desimenbHOCMU IIK-2.2:

coepeMeHHble S3bIKU
npo2pammupo8aHus u

cmaHOapmHble 3a0auu 8

cobcmeeHHoL HayuHo-

Ymeem ucnonb3oeamb MemoOb!
U npuembl HeAuHelHoU

uccne008amenbCKoil
Memoob! OUHAMUKU Npu peteHuu
napanienbHoli desimeabHOCMU
KOHKpemHbIx 3a0a4 OUHAMUKU
06pabomku 0aHHbIX, |[1K-2.3: Umeem

onepayuoHHble
cucmembl,
3/1eKMPOHHble
bubauomexu u
nakembl Npo2pamm,
cemesble MexHoA02UU

npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU 8 0b1acmu
UH(OPMAYUOHHBIX
mexHono2utl

cucmem ¢ ¢pazosbim
ynpaeneHuem, n1aHuposamb
8bluLCAUMebHbIL SKCnepumMeHm
Ha OBM.

IIK-2.3:

Bnadeem oCHOBHbIMU Memodamu
U npuemamu HeauHelHoU
OUHaMUKU U mexHonoz2uell
8bIULICAUMENbHO20
3KCnepuMeHma 8 NPUAo#CeHUU K
uccned0o8aHuro OUHAMUKU
cucmem ¢ ¢azosbim

ynpaeneHuem

KoumposnbHble
80NpOCh!

3. CTpyKTypa U copepkaHHve AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/TUHBI




OyHas

O011as TPy/J0eMKOCTBD, 3.e. 2

Yacos o yue0HOMY IJIaHY 72

B TOM UYHCJIe

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas1 padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THINa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 0

- KCP 1

caMmocTosATe/IbHasA paboTa 39

ITpomexyTouHas arrecTanus 0
3auét

3.2. CojeprkaHve IUCLIANIVUHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HanmeHoBaHMe pa3jiesioB U TeM JUCLMIUIUHBI Bcero B TOM UHC/Ie
Yyachbl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C TIpero/aBaresem),
Yyachl U3 HUX
SaHITHS CamocrosiTesibHast
CeMHUHapCKOTo pabora
3aHATHSA THIA oGyuarowyerocs,
JIeKLMOHHOTO | (MpakTHueckye | Bcero Hachbl
THUMa 3aHATHsI/mabopa
TOpHbIE
paboThI), Uackl

$ b $ o $

0 0 0 0 0
Bsepenne. CHHXpOHU3aLsl B JUHAMAYECKUX CUCTEMaXx. 12 2 0 2 10
ITocTpoeHne MaTeMaTHUeCKHX MOZe/eii CUCTeM aBTOMaTHUeCKOH (a30BOM
CHHXPOHM3aLMH (crcTeM C (a30BbIM yrpaBieHHeM). 3aJ,aud UCCe0BaHuUs 22 12 0 12 10
JIMHAMUKH TaKUX CUCTEM.
[TpriMeHeHUe KaueCTBEHHBIX METO/0B HeJIMHeHHOM AIMHaMUKH K
WCCIIe[JOBAHHUIO CTALIMOHAPHBIX Pe)KUMOB 1 6(ypKariii B MOJENsIX CHCTEM C 22 12 0 12 10
(a30BbIM yTIpaB/IeHWEM BTOPOTO MOpsiJKa.
YucneHHOe HccefioBaHye OrdypKaLuii B MOensX cucteM C pa30BbIM 15 6 0 6 9
yIpaB/ieHHeM.
ArtTtectauus 0
KCP 1 1
HWTtoro 72 32 0 33 39

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

1. IToHATHE CUHXPOHU3ALIUU.
2. SIBeHUst CHHXpOHM3aLMY B TIPUPO/ie U TEXHUKE.
3. CUHXpOHM3ALUS KaK MOCTPOMKA PUTMOB.

4. OCLM/TUPYIOLUHM 00BEKT, pUTM, B3aUMO/IeHCTBHE OCIIW/UTUPYIOLIUX CUCTEM, TIOACTPOMKA PUTMOB, CBSI3b U

CBSI3aHHOCTb.
5. B3auMHas CHHXpOHU3ALUS.




6. CHUHXpOHM3aLMs BHEIIHel CHJIOMH, 3aXBaT a3kl U UaCTOTHI.

7. CUHXPOHHM3aLKs C UCI0J/Ib30BaHUEM IIPUHIIAIIA aBTOMaTHUeCKOro yrpas/eHus. OCHOBHBIE 3/IeMeHThI CUCTEM
Y IPUHLIUT (QYHKIMOHUPOBAHMUSI.

8. CTpyKTypHas cxeMa CHUCTeMbI C (Pa30BbIM yIIpaB/ieHHeM. XapakTepUCTUKH OCHOBHBIX 3/IEMEHTOB.
[Monyuenue o6Iero ypaBHeHHUs JMHAMUKY CHCTEMEI B OTlepaTOpHOM (opme.

9. luHaMyKa TUIMOBLIX MOZesield cucTeM (pa30BOIM CHHXPOHU3ALMU C (uibTpamu nepeoro nopsifka. @Al ¢
uHTerpupyowum ¢unstpom. @AII ¢ MponopLMoHaNbHO-UHTETPUPYIOLIUM (DHIBTPOM.

10. Twuriel 0cOOBIX TPaeKTOPHI HAOGJIIOAAIOTCS B MO/IE/T CCTEMBI C ()a30BbIM yTIpaB/ieHHEM BTOPOTO MOPSIIKa.
11. Pexxumsbl (pa30BOM CUHXPOHU3ALMY M KBa3UCHHXPOHU3ALMY B CCTeMe C ()a30BbIM yIIpaB/ieHUEM.

12. TToHsiTHe 06/1acTH 3aXBaTa B peXXuMe (ha30BoM CHHXPOHHU3AIHH.

13. IlpuMeHeHMe MeToja Masoro napamerpa (Meroza [IoHTpsruHa) K Ucc/ieloBaHHIO MO/e/IU CUCTEMBI
(ha30BOI1 CHHXPOHU3ALIUH

14. lnHaMr4yeCcKe CUCTeMBbI C LUIUHAPUYECKUM (Da30BbIM MPOCTPAHCTBOM: THIIBI Mpe/iebHbIX LIUKIIOB,
TIpYeMbl HCCre[J0OBaHusl.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJaIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOUW aTTeCTallMd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

55t obecrieueHrs1 CaMOCTOSITENTBHOM PabOTHI 00yUarOIMXCsl MCTIONB3YHOTCS:
DJIeKTPOHHBIE KYPChI, CO3ZlaHHbIE B CHCTEMe 3/IeKTpOHHOT0 o0yuenuss HHI'Y:

KauecTBeHHbIe MeTO/ibl HEJIMHEMHON JUHaMUKU-2, https://e-learning.unn.ru/course/view.php?id=5418.

WHble yueOHO-MeTOAUYECKHE MaTepHaIbI:

1. AugponoB A.A., Butrt A.A., Xaiikun C.3. Teopus Kosebanuii. M. 1981. — 567 c.

2. lllandeer B.[., Matpocor B.B. HenvHeliHas quHaMuka cucteM ¢ha30Boi CHHXPOHU3AI[WH.
H.Hosropog, HHI'Y, 2013. - 366 c

3. [IpoumH, FO.H. MogenvpoBaHue 1 BU3yanu3alus HeJIMHEMHbIX JUHaMUYecKux cucteM. Yacts 1.
Toueunsie otobpaxkenust / HO.H. ITpomwH, M.A. [IlakupoB — Ka3ans: Ka3zan. yH-T, 2017. — 36 C

5. ®oHJ OLEHOYHBIX CPEJCTB //Isi TEeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HPOMEeXYTOYHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHUA, HEOGXOAI/IMBIC AJId OL€éHKM Ppe3y/ibTdTOB 06y‘IEHI/IH npu mnpoBejeHHUuN
TEKYyIIero KOHTPOJIA yCIieBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHouHoe cpeacTtBo - CoOecefoBaHue) /i  OLIEHKH
copmupoBanHocTu KomnereHuyuu [TK-2:

1. TToHATHE CMHXPOHU3ALUU.

2. Buppl CMHXpOHU3aLMK: B3auMHasi CMHXPOHM3aL[Ysl, CAHXPOHU3aLMsl BHEIlIHel CUI0N, CUHXPOHU3aLUs C
WCT0/Ib30BaHUeM TIPUHLIMIIA aBTOMAaTUUeCcKoro yrpaBaeHussCTPYKTYpHast CXxeMa U MPUHLUI JeiCcTBUs
CcUCTeMBI C (ha30BBIM yTIPaBIeHHEM.

3. CTpyKTypHasi cxeMa | TTPUHLIUII AeUCTBHUSI CUCTEMBI C (ha30BbIM YIIPAB/IEHUEM.



4. TlpuBenuTe obillee ypaBHEHWEe AUHAMUKUA CUCTEMBI C ()a30BBIM yTIPaB/IeHUEM U TIOSICHUTE ero
(hr3nuecKuii CMbICIL.

5. OT uero 3aBUCUT pa3MepHOCTb JUHAMUYECKOW CUCTEMBI, OMMCHIBAOILlel TTOBe/jeHNe CUCTEMBI C
(ha30BbIM yTIpaBiIeHUeM?

6. IlpuBeguTe MaTeMaTU4YeCKYIO MOJe/b CUCTeMBI C ()a30BBIM yTIpaB/ieHHeM B CTydae IpPONOpLHUOHAIBHO-
HHTerpupyoliero ¢puiabTpa B Lielu yIpaBJieHUs.

7. TlpuBeauTe MaTeMaTU4YeCKY0 MO/Ie/lb CUCTeMbI C (Da30BBIM yIIpaB/ieHHeM B ciydae (hUIbTpa TPEThero
MopsiJiKa B Liey yTIpaB/eHusl.

8. Kakwue TUIbI 0COObIX TPAaeKTOPHH HAOJFOAAIOTCS B MO/IE/TH CUCTEMBI € (Pa30BbIM YIIPAaB/IEHHEM BTOPOTO
ropsiika?

9. Kakoe cocrosiHMe cucTeMbl € (ha30BbIM yTipaB/ieHHeM Ha3bIBalOT PeXKUMOM (ha30BOM CHHXPOHMU3ALIUN?

10.Kakoe cocTosiHMe CUCTeMBI C (ha30BbIM yTIpaB/ieHreM Ha3bIBAIOT PEKUMOM KBa3UCHUHXPOHU3AI[HH ?

11.Kakoe cocTosiHMe CUCTeMBI C (ha30BbIM yrpaB/ieHreM Ha3bIBalOT aCUHXPOHHBIM PEKUMOM?

12.KakuMu 0COOBIMM TPAeKTOPUAMH MO/IETA CUCTEMBI C (ha30BbIM YIIPABJIEHUEM BTOPOTO TIOPSIIKa
onpe/e/sIFOTCA CUHXPOHHbBINM, KBa3UCHHXPOHHBIN U aCUHXPOHHBIN PeXXUMBI?

13.Bo3MoyKeH /I pe>KUM KBa3UCUHXPOHU3ALMU B MO/Ie/Ii CUCTeMbI C (ha30BbIM yTpaBieHreM BTOPOTO
ropsiika?

14.M306pa3ute (a3oBble TOPTPeThl KOHCEPBATHBHOM MO/IE/I CUCTEMBI C (ha30BbIM YIIPaBJIeHHEM BTOPOTO
TopsiiKa.

15.Kakue 6udypkaipy Hab/IF0Jar0TCs B AMHAMUUECKON MOZIeTA CUCTEMBI C ()a30BbIM yIIpaBIeHHEM
BTOPOTO TOPsAIKa TIPY MHTerpyupyroleM QUibTpe B LieNy yrpaBeH s ?

16.T1puBeauTe MapaMeTpUUeCKHi U (a30Bbie IOPTPeThl CUCTeMBI (Pa30BOM CUHXPOHHU3ALU C
VHTEerpupyroiyM GUIbTPOM B LieNU yTpaB/ieHusl.

17.Tlonb3ysiCh TTapaMeTpu4YecKuM U (ha30BBIMU TTIOPTPETaMU MOJIEJTH CUCTEMBI C ()a30BBIM YIIpaB/IeHHEM
BTOPOTO TOPsiJiKa NPY MHTerpyUpyoleM (UIbTPe B LieNU yrpaB/ieHu s, MOsSICHUTe XapaKTep pa3BUTHs
MHAMUKY CUCTeMbI TIPY M3MeHeHUU ee TlapaMeTpOB.

18.Kakue Oudypkaipy HabIFO[ar0TCs B AMHAMUYECKON MOZIeA CUCTEMBI C ()a30BbIM yIIpaBIeHHEM
BTOPOTO TOPsi/IKa TIPY TIPOTOPLIMOHATbHO-UHTET pUPYIOIlieM (UIbTPe B LIeMU YIIpaB/IeHUs?

19.11puBeauTe MapaMeTpUUeCKHi U (pa30Bble IOPTPeThl CUCTeMBI (Pa30BOM CUHXPOHHU3ALU C
TMIPOTOPLIMOHATbHO-UHTET PUPYIOIIUM (DUILTPOM B L[eTH YIIpaBJIeHMUs.

20.TTosicHUTe TIOHATHE 00/1aCTH 3aXBaTa B pe>KUM (ha3oBoli cuHXpoHu3ayu. Kakumu oudypKarmsMu
OTIPe/IeNIAIOTCS TPAHULIBI 3TOW 06/1aCcTH?

21.[Tonb3ysich MapaMeTprUueCcKUM U Pa30BBIMU ITOPTPETaMU MO/Ie/I CUCTEMBI C ()a30BbIM yTIpaBIeHHEM
BTOPOTO MOPs/Ka MPU MPOMOPLMOHA/TEHO-UHTEr PUPYIOLIeM (GUIbTPE B LieNX YIIPaB/eHu s, TOSICHUTe
XapaKTep pa3BUTHS AUHAMUKU CUCTeMbI TIPU U3MeHeHUU ee TlapaMeTpOB.

22 .Kakuie MeTO/pl ¥ TIPHEMbl HeJIMHENHOHN TUHAMUKH PUMEHSIFOTCS TIPY aHA/IM3e MaTeMaTHUeCKUX
Mojiesnieid cucTeMbl C ()a30BbIM yrpaBieHreM BTOPOTrO MopsiiKa.

23.K KakuM JuHaMUYeCKHUM CHCTeMaM MPUMeHsIeTCSI MeTo/, Majioro mapametpa (Meto; [loHTpsaruHa)?

24.C noMo111b10 KaKoro MeTo/ja YCTaHaB/IMBaeTCs CyILeCTBOBaHHE KPYT'OBBIX JBI)KEHUH B MOZeTN
cucTeMsl € (a30BbIM yTIpaB/ieHHeM BTOPOro TopsiKa?

25.Kak ycTaHaBIMBaeTCsl CBOMCTBO JUCCUTIATUBHOCTH MO/l CUCTeMbI C (a30BbIM yTIpaB/ieHHEM BTOPOTO
rnopsigka?

Kpurtepuu oueHnnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

Onenka Kpurepuu orjeHrBaHus
YpOoBeHb U MOJTHOTa OCBOEHUs yueOHOTO MaTepHasa Mo3BoJisieT 00yJaroleMycs IaBaTh BepHbIe
3auTeHo N
otBeThl Ha 80-100% 3agaHuii
He KomuuecTBo nipaBUIBHO AaHHBIX 0TBeTOB MeHbIlle 80% (ot 0 o 79%)




Ouenka Kputepun ouieHuBaHus

3a4TeHO

5.1.2 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi pabora) /il OLIEHKHU
copmupoBaHHocTH Komnerennuu ITK-2:

3agaga 1. Tloctpoutes ¢az0EBIe TOPTPETHl MOJETH CHCTEMBI C (Da30BBIM VIIpaBIEHHEM IIEPEOTO
do s

nopAgKa 7="{ —sm @ B 3aBHCHMOCTH OT IapaMeTpa 7.
t

3agaga 2. Ilocrpoiite ¢azoBBIl MOPTPET MOZEIH CHCTEMBI C (a30BBIM VIIPaB/IeHHEM BTOPOro

. de_d
mopmKa —-=y. —
[pH KOTOPBIX B CHCTEME PEaTH3VIOTCA KOIeDaTenbHble H BPAINATEIBHEIEC JBHKEHHA.

= —sin © H VKaKHTE 0071aCTH Ha9aTbHEIX 3HAaYEeHHH {133303513(. NEPEMECHHBIX,

3apaga 3. Iloctpofite $az0BEII NOPTPET MOJETH CHCTEMBI C (Pa30BBIM VIPAaBJIeHHEM EBTOPOrO

nopAaka @=J', -

e e sl e

Kpurtepuu oueHnBanus (oueHouHoe cpe/icTBO - KoHTpO/IbHas padoTa)

OneHka Kputepuu orjeHuBaHUs

PaboTa BbINO/THEHA TIOTHOCTEI0. HeT OImMb0K B JIOTHUECKUX PACCY>KIEHUSX.
MPEBOCXOAHO CTyJeHT ToKa3as MoJHbIM 00beM 3HaHWH, YMEHHI B OCBOEHUH MPOHAEHHBIX TEM U
TpUMeHeHue UX Ha MpaKTUKe.

PaboTa BbIMO/IHEHA MOTHOCTRIO. HeT oIMboK B TOTMUECKHX PACCYKAEHUSIX.
Bo3MOXXHO Hanmuue OHOM HETOYHOCTH UM OTIMCKH, He SIBJISTFOIIXCS C/IeICTBHEM

OT/IMYHO He3HaHWsI WM HelTOHUMaHus yuyeOHoro Mareprana. CTyZeHT 1oKa3as TIOJTHBIHI
00beM 3HaHWH, yMeHUI B 0CBOEHWH MPOHAEHHBIX TEM U IPUMeHeHre UX Ha
TIpaKTHKe.

OueHb XOpOLIO PaboTa BBITIO/THEHA TIOJTHOCTBI0, HO 0O00CHOBAHWS ILIAar0B PelleHUs] HeJ0CTaTOUHBI.

PaboTa BBIIO/THEeHA IMOJIHOCTBIO, HO 000CHOBaHUA 111ar0B pelneHrs HeJOCTAaTOYHEI.

XOPpOLI0
[Homy1ieHa ofiHa ommbKa WM Ba-TPH HeZloueTa.

V/IOB/IETBOPUTETEHO HomnytieHsl 6osiee OfHON OIMMOKK WM Oosee IByX-TpeX HeJJ0UeTOB.

Hey/IoB/ieTBOpUTe/IbHO  PaboTa BbIMO/THEeHA He TIOMHOCTHI0. [lomyIieHb! rpyOble OMMOKH.

I1JI0X0 He BbINoHEHO HU OJHOTI'0 3a/iaHusA UJIN pa60Ta He CliaHa.




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO JUCLIIUIAHA, C()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0JjHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHMBAHMS:

5.3.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
KommneTeHmu [TK-2

3agaga 1. Haiita xoadduuneHT nepesadn NponopLHOHAISHO-HHTETPHPVIOIIET0 PHABTPa HH3KHX
9aCTOT IEPEOTO MOPATKA.

3agaga 2. Haiitu xoadduurenT nepegaun GuIETPa BEPXHUX YaCTOT NEPBOrO MOPLIKA.

3agaga 3. l'IpH KaKHX 3HAa49CHHAX INapaMeETpOB CHCIEMA C ¢a303m1 VIIpABJACHHEM, OIIHCBIBAacMad

dx dy £ i
MOJEeJIBI0 g~ =y, & =fB—sin x—(A+bcosx)y, He HMeeT NpedeIbHBIX IHKIOB Ha (hazoBoM
t t
muaaape (x(mod2m)y)?

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun ouennBaHus

PaboTa BbIMo/IHEHA TTOMHOCTRI0. HeT o111boK B IOrMUecKux pacCyxaeHusx. Bo3MoyxHO Hannune
OAHOﬁ HETOUHOCTHU WUJIM OIMMCKH, He ABJIAIOIINXCA C/IeJCTBHEM He3HaHHWA WIN HeIIOHUMaHNWA

3a4TeHO o v o v
yqe6HOFO MaTepuaJid. CTy,ELEHT T10Ka3aJl Mo/IHbIHA 00BeM 3HdHWH, YMEHHHU B OCBO€HUU IMMPOUAEHHBIX

Te€M U IIPUMEHEeHNE NX Ha ITPaKTUKe.

He Pabora BbITO/THEHA He TIO/THOCTHIO. [lonyieHsl rpyOble ommOku. VIJIV He BbINOTHEHO HU OHOTO
3auTeHO 3a/jaHus WY pabora He cflaHa.




5.3.2 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHocTH KomnieTeHuu [1K-2



1. Nomamee CmExpomcamm SETSHNT CHEXPOHMGSIDIN E OPHPOZ: M TexHmke. CHEXpOHMsaInIx
KSK DOZCTpOika punscE. Oanrumpyvionnmi ofnexT, pHDY, EIUDIOINKTENS OCIDUUTHPYIOIIEX
CICTEM, DOICTPOMKS PHTMOE, CEAH M CEATZHEOCTS.

2.. Br:upmaz aoxpomnan. CHEXpORManI EHSIUESH G0N, 3EXEAT QAsH! M RACTOTHL

3. CHExpoHCaDil ¢ BCOOTLIOESHESM IPHHIDME SETOMITHYKONC VopaEnsmms. OCHOBERIR
ATSISHTEI GICTEM H IDHEDM §VEKIDIOmIPOE I,

3. CHXXpoHamiz ¢ BNOTHIOBIHNSM INDHHIDME IETOMETHYSCKOTO YIpaEnemmy. OCHOEHBIS
ATEMSHTHl CHCTEM M IPHEIDN §VEKITIOHMPOEHIT.

4. CrpvEnypraz oOxas GXTOGI ¢ QESOBRIM VIpEENSEES XEDEKTEPHCTHEH OCHOEHRIX
anaerToE. [Tomywemse ofmero VPEEESHHA THEDOLN GKTOMG! E ODSpETOpEOR §opa:.

5. TMomywemsee mddepomDlaTLHLIX VPEEHSHIOI CICTOGI ¢ QECOERM VOPSEISEEM 1%
$IILTPOE NEPEOTO, ETOPOTO H TPSTHEN0 NOPATES B IEMAX YTIDSEISHEE.

6. Jmmoreckss 3ojem cxcTent dasozci anopomuamm ¢ TAOFSIMO=T . ooy
PEEHOBACHT, X THII H YCTOMOMEOCTS.

7. JHBDOMACKST MOZST CITOGI QLOB0H CHEXPOHIIDN Q+AhQ+s5iNQ=T. (rre
MACTOPATIONOXESHET [IPAJSTLHOTO INIKTA ETOPOTO pPOZL JOKAISTEMLOTEO CVINSCTEOESHMT
NP2I2TLBOTO INIKIE IpH SEIZeHEEX > 1.

8. IMEnomeckss MOZSTH CECIOMM ¢ QEIOEED!  YTIDEETSHMEM 0+1.9+sinQ=7.
HOCTSIOESENS MP2ISThHEIX IDIKTOE MSTOZOM TORSYHLIX MpeoSpasoBamst

9. JmEnomacksT MOZ2TE CECTEMEI ¢ QETOBRIM VIDEEISHMEEM c'p-i-i.c{)-é-.sfncprf: On=HEE2

ofnacT rrofaTEEOR SODMITOTHYACKOH VCTOMYHEOCTIL

10. Dimmoreckss MOZ2TE CACTOMI ¢ GETOBEDM YOpPEEISHEEM ¢+;.¢+5in¢='f: OnEHKa

o0nacTH CYINSCTEOESHMET NP2ISTBLHOIO IDIKIS ETOPOTO POJa

11. Dmeoomeckss MOZ2Th CETOGI ¢ QETOBMDS  YIpESEISEERM @+;'¢+:i"¢=?:
JOK&ISTETRCTEC CYINCTEOEENMY OB yPENIDDI DeTmH Censparplc ETOPOTO POJA M SHamE &2
VCTOMMMECCTIL

@-ﬁ-i.@-'-:fmp=’f:

12. Dmmmomeckss 03eTh CECTOGI ¢ QETOBEDS  YIIPSETSHBEM
REPEOUTPHTACGNT NOPTPST GXTHG!, PUIDAI NOBAISNI GXTHOI, O0IXTE 3EXBaTa B piamd
QOXPOMTAInOL

13. Jmmooreckas MOZ2T OXTOMI ¢ QaTOBED! YIDEETSHEEM é—bcomti-—;impr!:
SHATHE COCTOXND! PEEHOESCHA, ONSHES MECTOPIONOESHNA NPaIeThbHOTO IDNUIE ETOPOTO POJS
14. JMEnormackss MOZSTh CHCTSME! ¢ QETOEED! VIIDEETSHMEM @ +bcosQ @ +sin@="7.
JOKSIZTETRCTEC OTCYTCTEMA DNPSleibHRIX IDOCIOE IpH Eemmx >, oymectsoramme

KPYTOBBIX IEICKSHIGL
15. Jummomeccar somem axrens $aozod quopomnapm 9 T 0C0s9Q T sin@=7,

JOKSISTETLCTEC CYINACTEOBSHMA GBROVPEIDNI DeTiH Censpatpix] BTOPOTC poZs B SEamm &2
VCTOMMEOCTIL

-

Q+bcosQP+sinQ=7.

1£ MToroeumrsa—ras ssamams  —mesoamy  dhosAan At e




17. OSo0meHRas  TUEDOMACKET  MOJTE CGXKTOMI QEOBON  CHEXPOEMISIDI

G+(i+bcos@lo+sing=y

7 CEONCTEO TICCHNSTHEHOCTH

18. OSofmennas TEDOMACKST MOZSTE  CGKTOM QEOEOR  COIEXPOHMIIIN

G+(i+bcos@lp+sme=y

. rToSaTREAT AODITOTHYACKSY VCTOMHMECCTS mpH =0,

19. OSofmeEReT THEDOMAKIT & MNOJ2TE CGXTOGI  QOEOH CHEXPOHMIIIDN

G+(i+bcos@lo+smme=y.

poza.

: ROKSISTIBCTEC OTCYTCTEMA NPSIThbHLIX IDIKIOE DEPEOTO

20. Obofmemman  mmsoreckas MO22Th CACTSM dwoEoR  GOXPOHMIIIDDI

G+(A+bcos@)p+sme =7,

OIEHEA obfnacm roofaTsBoR SODMITOTHZACKOH

VCTOMMMEOCTIL

21. Obofmemman  mmmorieckas MOZSTE  CECTSMM dazoEoR  GOIXPOHIIAIDDI

G+(i+bcos@lop+smme=y

: ©330EM2 DOPTPSTH NIPH MITHIX 3BIYSHEIX NEpEORTPa /.,

JOKAISTETHCTEO CVINCTEORAMN On)VPRAIDNI DeTAH CAMPETPIX M JEOMHOTO NP2ISThHONO
IDIKTE ETOPOTO pOZa

2 OSofmenReT THEDOMAKST & MOZSTE 2 CGXTOGI  QOEOH  CHEXPORNIIIDN

G+(A+bcos@lp+sme=y.

. DEpaMeTpIMacani B $asoEme nopTpers, ofnacTs axeara

E PIEIDS CIEXPOHMSIIDOL

23. IIpmesneEms M2TOZ3 MATOTO nEpaeTpa (Meroza [IORTPATHRS) X BCCTISICEIHMIO MOZSTH

$ 2020l CGOIXPOHIIIInG O+(A+bcos@)p+sme =y

24, Tsenomacose CGICTEME! ¢ IITHHEIPHYSCOIN! (ETOERNM NPOCTPEHCTEOM: THI IPSISTLHEIX
IDIKTOE, MPHSME! BCCTSIOESHE.

Kputepun oneHuBanus (0LieHOUYHOe CPeACTBO - KOHTpo/1IbHBIE BONPOCHI)

OueHka

Kpurepuu orjeHrBaHUS

3a4UTeHOo

[laH ToMHBINA, pa3BepHYThIN OTBET Ha KOHTPOJIbHBIM BOMPOC (BOMPOCHI), TOKa3aHa COBOKYITHOCTb
OCO3HaHHBIX 3HaHUH 00 00BEKTe, ITPOSIB/ISIONASCS B CBOOOHOM OIlepHPOBaHNH MOHATHSIMY,
YMEeHHH BbI/Ie/TUTh CYIL|eCTBEHHbIE 1 HEeCYIL|eCTBEeHHbIE ero MpHU3HaKH, TPUYUHHO-C/IeICTBEHHbIE
cBsi3u. CTy/IeHT IeMOHCTPHUPYeT TJTyOOKKe ¥ TIPOYHbIe 3HAHUSI MaTepHraa o 3a/JaHHBIM BOTIPOCaM,
HCUeprbIBaloLIle U TI0C/Ie/[0BaTe/IbHO, TPAMOTHO U JIOTHUeCKH CTPOIHO ero u3naraeT. Bo3aMo)kHbI
HecylleCcTBeHHbIe HeTOYHOCTHU B OTpeZie/IeHHUsIX

He
3a4UTeHOo

[laH Hero/HbBIN OTBeT, Mpe/CTaB/ISIONIUI co000l pa3po3HeHHbIe 3HAHUS TI0 TeMe BOIpoca C
CyIIIeCTBEHHBIMHY OIMOKaMU B OrpeZiesieHnsX. [IpUCYTCTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh
n3noxxeHusi. OOyuaroMics He 0CO3HAeT CBsA3b IaHHOTO TIOHSTHSI, TEOPUH, SBJIEHUS C APYTUMHU
00beKTaMu JUCHUTUTUHBL. OTCYTCTBYIOT BBIBO/IbI, KOHKPETU3AI[US U I0KA3aTeTbHOCTD U3/I0KEHMS.
Peus HerpamoTHad. [JJomosHUTENBHBIE U YTOYHSIOLIWE BOMIPOCHI TIPEIoAaBaTe/isi He TIPUBOJAT K
KOPPEKLIMU OTBeTa 00YYaroIIlerocsi He TOJILKO Ha MOCTaB/IeHHBIN BOTIPOC, HO U Ha JPyTHe BOTIPOCHI
Tembl. IJIV He mosyueHbl OTBETHI MO 6a30BLIM BOMPOCAM JUCIIATTHHBI




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. Anumenko B. C. 3HaKOMCTBO C HeIMHEHHOHN TUHAMUKOM : JIEKIJUM COPOBCKOT0 mpodeccopa : yueo.
nocobue. - M. ; VkeBcK : IHCTUTYT KOMITbIOTEPHBIX uccieaoBanui, 2002. - 144 c. - ISBN 5-93972-116-
8 :88.30., 1 k3.

2. TTonomapeHko Banepwii [TapnoBuu. /[uHaMHUKa CUCTEM CUHXPOHM3ALIUN CJIOXKHBIX CUTHAIOB : yuel.
nocobue / I'opbKoB. Toc. yH-T uM. H. W. JlobaueBckoro. - ['opbkwuii : [6. u.], 1987. - 80 c. - 0.15., 1 3K3.
3. [Tonomapenko Banepwii [1aBnoBud. MozenvpoBaHye AUHaAMHUYeCKUX TIPOLIECCOB B aBTOreHepaTOPHBIX
CUCTEeMax C YaCTOTHBIM yIIpaB/ieHHeM : yueb. mocobue / Hukeropockuii rocyiapCTBeHHbBIN
yauBepcuteT uM. H. U. JlobaueBckoro. - H. HoBropog : HHI'Y, 1997. - 114 c. - 20.00., 3 2K3.

4. MandeeB Baagumup AmutpueBud. HenmvHeliHas [uHaMyKa cucteM ¢a30BoM CHHXPOHU3AIUH :
MoHorpadust / Hrkeropozckuii rocyiapcTBeHHbIN yHUBepcuTeT uM. H. U. JTobauerckoro. - H.
Hosropop : U3a-so HHI'Y, 2013. - 366 c. - ISBN 978-5-91326-201-1 : 691.79., 2 3k3.

[ononmHuTebHAs TUTEpaTypa:

1. AazpoHoB AnekcaHip AnekcaHapoBuu. Teopusi Kone6Ganwuii / ¢ ipeaucs. JI. . Mangenbintama. - 2-e
u3g. - M. : Hayka, 1981. - 568 c. : un. - 2.60., 274 3k3.

2. Heiimapk HOpuii VMicaakoBuu. JluHaMHuuecKre CUCTeMbI U yIipaBJ/isieMble Tipoliecchl. - M. : Hayka, 1978.
-336 c. : um. - 1.50., 40 3K3.

3. bnexman Unbs 3panneBrnu. CUHXpOHM3aLWs AUHAMAUeCKUX cucteM. - M. : Hayka, 1971. - 894 c. :
un. - 3.70., 3 3K3.

[TporpammHoe obecrieueHue v IHTepHET-peCypchl (B COOTBETCTBUH C CO/IEPYKAHUEM THCIUITAHBI):
5151 peasv3aLiii IPOTPaMMBI JaHHOTO Kypca CrelidaibHoe porpaMMHoe obecriedeHre He TpeOyeTcsl.

7. MaTepua/ibHO-TEXHHYECKoe ofecneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUM [I/IsI TIPOBeZIeHUs] YueOHBbIX 3aHATHUM, IMpeAyCMOTPeHHBIX 0Opa3oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MomereHUst A7IsT CAaMOCTOSITeIbHOM paboThl 00YYarOIMXCSl OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa30BaTeIbHYIO Cpesy.

IIporpaMmma cocrtaBneHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroroBku/cneruanbHoctd  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbIE
TeXHOJIOTUH.

Artop(bl): Hukudoposa puHa BiagumupoBHa, KaHAWIAT GU3MKO-MaTeMaTUUeCKUX HayK.

3aBenyromuii kageapoii: IBanueHko Muxaun BacunbeBud, J0KTOp PU3MKO-MaTeMaTHYeCKUX Hayk.



ITporpamMma oo6peHa Ha 3ace/jaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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