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1. Mecto nucuumiauabl B cTpykrype OOII

JlucuumiImHa OTHOCUTCSA K 4YacTH,

dbopMupyeMoil ydyacTHHUKaMu 00pa30BaTEIIbHBIX

otHomieHuni. Kox muctuminnel b1.B.J1B.03.01 «CoBpemeHHOE eCTECTBO3ZHAHHUE»

Ne MecTo IMCUMIIUHBI B y4€0HOM CranaapTHbI TEKCT JJI1 aBTOMATHYECKOT0
Bapu 1aHe o0pa3oBaTebHOI 3anoJiHeHus B KoHcTpykTope PILJ]
aHTa NMPOrpamMMbl
1 brmox 1. Huctummuael (Moxynu) | JucrumnianHa b1.B.JIB.03.01 «CoBpemeHHOe
Yacrs, dopmupyemas | ecrecTBO3HaHUEe»  OoTHocuTcss Kk uvacth  OOII
YYaCTHHUKaMH  O0Opa30BaTENIbHBIX | HaNpaBiaeHus noarotoBku 01.03.02 «llpuknaonas
OTHOIIEHUN mMamemamuxa u  ungopmamuxa», (HOpMUPYyEMOI
y4acTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHH.

1. Ilnanupyemble pe3yabTaThl 00y4eHHS MO IMCHHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yJbTaTaMHi 0CBOeHHs 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIIUSIMUA U MHAUKATOPAMH

JOCTHKEHUs1 KOMIIETeHIUiA)

Ilnanupyemble pe3yJibTAaThbl 00y4eHUsl 0 JUCHUILTHHE (MOAYJII0), B
COOTBETCTBHH ¢ HHIAKATOPOM AOCTHKEHUS KOMIETEHIIHI
®opmupyemMble Pnaukarop HaunmenoBanue
KOMIIeTeHIIN U NOCTHIKEHHS OL[EHOYHOTI'0
(K0J1, CofiepKaHme KOMITETeHIIH PesyabTaTsl 00yueHus cpecTea
Mo JUCIHUIJIHHE
KOMIICTCHITIH) (xon, comepkaHue
WHAUKATOPA)
TIK-4. Cnocoben | IIK-4.1. 3naem | 3uamo 3HayeHue u poib MAMEMAMUYECKO2O
npuMeHsIms mMemoosl | PYHOAMEHMANbHbIE U | MOOCAUPOBAHUS 8 NO3HAHUU OKPYHCAIOU[e20 Cobecedosanue
Mamemamu4eckozo meopemuueckue MUPa, NPoYeccos u AGNeHULL, RPOUCXOOAUUX
U KOMHbIOMEPHO20 | OCHOBbI, HeoOXoOouMble | 6 Hem Badauu
uccnedoganus — npu | 0as uccaeoosanuss | 3Hamo NOHAMUSL OUHAMUYECKOU CUCMEeMbL, ee
amanuze 3a0ay HA | HAYYHLIX NPOOIEM COCMOSIHUSL U Onepamopa, Gazoeo2o
ocHose 3HAHUlL npocmpancmea, azoeou mpaekmopuu,
@yHoamenmanshvix ¢azosoeo nopmpema, cocmosinus
mamemamu4eckux u PasHo8ecuUs, npeoeibHO20 YUKId,
KOMAbIOMEPHBIX bughyprayuu
Hayk 3name ocrnoembie mamemamuueckue Mooenu
MEXAHUKU, IJIeKMPOOUHAMUKY, OUONI02UU,
IKON02UU, XUMUU, U3YYaeMble 8 OUCYUNTIUHE.
Braoemv nasvikamu unmepnpemayuu
Pe3yIbmamos Ucciedo8aHus.
Mamemamu4eckux mooenei
1IK-4.2. Ymeem | Ymems npumensmo 6azosvie 3nanus Cobecedosanue
CamMoCmosmenbHo ecmecmeeHHbIX HaAYK, MameMamuxku u Jloknadw
npuMeHsims ungopmamuxu 051 8b1OOPA U NOCMPOEHUSL
NOJYYeHHbLE 3HAHUSL OIsL | A0eK8AMHbBLX MamemMamueckux Mooenetl Onst Konmponsnas
ananuza obvexma | peweHus 3a0ay u3 npedmMemnol 00aacmu
uccne0o8anusl, paboma
onpedensimo  yem u
3a0auu  UCCIe008aAHUSL,
a makdxce evibUpame
KOPPEKMHbIL ~ Memoo
UCCeQ08aHUSL HAYYHOU
npobaemol




IIK-4.3. Hmeem
npakmu4eckuti onvim
HAayuHo-
UCCAe008aMeNbCKOU
OdesimenbHOCmU,
UMEHHO peulenus
HAYYHbIX 34004 6
coomeemcmeuu ¢
NOCMABLEHHOU YeNblo U
8bIOPAHHOU MEMOOUKOU

Braoemwv xonyenyueii Ounamuueckou
cucmembl KaK yHUBEPCANIbHO20 Memood
MOOEUPOBAHUSL PEeAIbHBIX NPOYECCO8 CAMOU
PA3HO0OPA3HOU (KaK 0emepMUHUPOBAHHO,
Max u 8eposiMHOCMHOLL) RPUPOObIL,

Cobecedosanue

3. CTpykTypa U coepkaHue IUCHUILTHHbBI

3.1. TpyaoeMKOCTb JUCHHUIIMHBI

Ounas popma o0yueHHst
Oo6mast Tpya10eMKOCTh 53ET
YacoB no yuedOHOMY IJIaHY 180
B TOM 4HcJje
ayJIUTOpPHbIE 3aHATUS (KOHTAKTHAasi padoTa): 66
- 3aHATHUSA JeKIHOHHOI0 THNA 32
- 3aHATUSA CEMUHAPCKOI0 TUNA 32
- 3aHATHUSA J1a00PATOPHOro THNA
- Tekymuii koHTpoab (KCP) 2
caMocTofiTe1bHasi padoTa 78
IIpoMekyTo4yHasi aTTeCcTAlUA — IK3aMeH 36

3.2. ConepxaHue QM CUMILTAHBI

Bce Buzbl 3aHTHH, YKa3aHHBIE B TA0JIUIIE, TPOBOISATCS B OUHOM (hopme.

B tom uncne
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Beenenue. [Ipocreiiine MaremMmaTH4eCKUe MOJEIH.
JIuHeitHpIe MaTeMaTHIECKHE MOJICIH OCITHIIIIITOPHBIX 19 4 4 3 1
CHCTEM.
Paznmen 1. HenuuelHplid ociuyuisTop. ABTOKOJICOaHUS.
MeToJ TOUEUHEIX 0TOOPasKEHHIA. 23 4 4 8 15
Paznmen 2. Mopenu 1ienecooOpa3Horo MoBEACHHS, UTP U
06yueHns. MapKoBCKHE MPOLECCHI C IOXOIaMH. 23 6 6 12 11




Paznen 3. JIuddysHbie 1 BOTHOBBIE TIPOIECCHI. 23 6 6 12 1
Paznen 4. Ynpasnsemble JUHAMUUECKUE CUCTEMBI. 29 8 6 14 15
Pazgen 5. Mopaenu onTUMHU3anuu 25 4 6 10 15
B ToM uncne, Texymuii KOHTPOIb 5 5
IIpoMe:kyTOUHASI aTTECTALUSA: JK3AMEH 36

Hroro 180 | 32 | 32 66 78

Texkymuii KOHTPOJIb YCIEBAEMOCTH peain3yercs B (hopMe OMpocoB Ha 3aHATUIX CEMHUHAPCKOTO
THUIIA.

[TpomexyTodHas aTTecTalus IPOXOAUT B TPATUITMOHHOU popMme (IK3aMeH).

4. Y4deOHO-MeTOAHYECKOE 0OecledeHrne CaMOCTOSITeIbHOI PadoThl 00y4al0IMXCs
CaMmocrosiTenbHast paboTa CTyJeHTa OpU HU3YyYEeHUU JUCHUIUIMHBI «KOHIenuuu COBPEMEHHOIO
€CTECTBO3HAHMS BKJIOYAET BBHIMOJHEHHE 3aJaHUM 1O0J] KOHTPOJEM MpenoJiaBaTesi, peleHue
JOMAITHUX 3aJaHuil, MOJrOTOBKA K BBIMOJIHEHUIO J1a0OpaTOPHBIX paboT, MOArOTOBKA K BBIITOJHEHHUIO
MUCbMCHHBIX KOHTPOJIbHBIX pa60T " NOATOTOBKY K 3K3aMCHY.

TemaTrka caMOCTOATETLHON PaOOTHI

Beenenue. [Ipocreiimue MaremaTuueckue Moienu. JInHeiHble MaTEMAaTHYECKUE MOJIEIIH
OCHMJUISITOPHBIX CUCTEM. — TEOPETHYECKas YacTh — raasbl 1, 13, 14 [1], pemenue 3agay. [Iposepka
3aJIaHus.

Paznen 1. Henuuelinslii ocmyiisiTop. ABToKone0aHusi. MeTo1 TOUeYHBIX OTOOpasKeHUH. —
TeopeTrhyecKas 4yacth — riaBbl 15-22 [1], pemenue 3aaau. [IpoBepka 3aganus.

Paznen 2. Monenu nenecooOpa3HOro MOBENCHUS, UTP U 00yueHUss. MapKOBCKHE TIPOIIECCHI C
JI0XO0JlaMU. — TEOPETHYECKasl yacThb — IaBbl 25-26 [1], pemenune 3anad. I[Ipoepka 3aganus.

Paznen 3. Jluddy3Hbie 1 BOTHOBBIE MPOIIECCHI. — TEOPETHYECKast YacTh — riaaBsl 29-33 [1], pemenue
3agad. [IpoBepka 3agaHus

Paznen 4. Yopasisiemble TMHAMUYECKUE CUCTEMBI. — TEOPETUYECKas 4yacTh — riaBa 23-24 [1],
peuenue 3ana4. [IpoBepka 3agaHus

Paznen 5. Monenu onTuMHU3aiuy — TEOPETUYECKast 4acTh — riasa & [2], pemenue 3anad. [IpoBepka
3a]aHUs

IIporpamma 1a60paTOPHOro NPAKTHKYMA

[TporpamMma 1a60paTOPHOTO MPAKTUKYMa YaCTUIHO OMHMPASTCS HA yUeOHBIN MaTepua,
HpeI[HIeCTByIOH_[eﬁ JUCHUITIIMHBI «KOHI.[GHI_II/II/I COBpPCMCHHOTI'O €CTCCTBO3HAHU», 4 TAKIKC
HCIIOJIB3YCT HOBBINU Marcpurall HaHHOﬁ AUCLHUIIIINHBI.

BrimonHsroTCes 1abopaTopHbIe padOThI B paMKaxX yKa3aHHBIX HUXKE TPEX TEMAaTHYECKIX
6s10k0B. Kaxkpiii GJIOK BKJTIOUAET 10 JIBE-TPH JIAOOPATOPHBIE PAOOTHI.
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Tema 1. [IpocTelinine MaTeMaTHYECKUE MOIETN

Paboma 1.1. Mooenw 3aconenus Kacnutickoeo mops — TeopeTudeckas 4acThb — ryiaBa 23-24

[1]

Paboma 1.2. Mooenv cudposnexkmpocmanyuu — TeopeTudeckas 4acThb — riapa 23-24 [1]

Tema 2. JIuneiiHple MaTEMaTHUECKHUE MOJIEIH OCLIMIIITOPHBIX CUCTEM

Paboma 2.1. Junamuuecxuii demnghep— TeopeTndeckas 4yacTh — riasa 23-24 [1]
Paboma 2.2. Bzaumooeticmsue 08yx C883aAHHbIX OCYUNLIAMOPOE — TEOPETUIECKAs YaCTh —
rnapa 23-24 [1]

Paboma 2.3. []lenouku c813aHHbIX OCYULIAMOPOS U BOJIHbI— TEOPETUYECKAS YaCTh — IJ1aBa

23-24[1]

Tema 3. HenuneliHple MaTEMaTUUECKHUE MOJIENH OCLMIUIATOPHBIX CUCTEM

Paboma 3.1. I'enepamop s1exmpuyeckux Koiebanull — TEOpeTUYECKas 4acTh — riasa 23-24

[1]

Paboma 3.2. I'enepamop ¢ neonosou 1amnoii — TEOpETHIECKas 9acTh — riaBa 23-24 [1]

KOHTpOJ’IBHBIG BOIIPOCHI M 3adaHus JId MNPOBCACHHUA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I

aTTCCTAllUU 110 UTOraM OCBOCHHUA NUCHUINIIMHBI IPUBCACHBI B II. 5.2.

5. ®oHa OLEHOYHBIX CPEACTB /AJIsl MPOMEKYTOUHOM aTTeCTAIUM N0 AUCHUIIHHE (MOAYJII0),

BKJIIOYAKOII UM :
5.1. Onucanmue mKan OLICHUBaHUSA pe3yjbTaTOB oﬁyqe}mn Mo ITMCHUIIJINHE
Yposenn I xaja ouennBanus cOpMHPOBAHHOCTH KOMIIETEHIHIT
chopMupoBaH
-HOCTH HEyJIOBJIETB | Y/AOBJETBOP O4YeHb NMPeBOCXOH
ILIOXO0 Xopouio OTJINYHO
KOMIeTEeH i OpHTEJIBHO HUTETBHO X0pouo 0
(MHAMKaTOpa
JOCTHKEHHUSI
KOMIIeTEeHII NI He 3auteHo 3a4yTeHo
OTtcyTcTBHE
3HAHUN
YpoBeHb YpoBeHb
TEOPETUYECK o o
Yposenb MuHuManeH | 3HaHWU B 3HaHUU B
oro N YpoBeHb
3HAHWHI HIDKE | O o0beMe, o0beMe, . YpoBeHb
Marepuana. - 3HAHWH B o
MHUHHAMAJb- JOMYCTUMBIH | COOTBETCTBYIO | COOTBETCTBYIO 6 3HAHUH B
obneme,
HBIX OBEHb eM eM o0beme
HeBo3mosxHO . yp N B B COOTBETCTBY ’
TpeboBaHU. | 3HAHMIL. TporpamMme mporpamMmme TIPEBBIIIAOI]
3Hanus CTb OLICHUTH formeM
Nwmenn Jonymexno HOJTOTOBKH. MOJArOTOBKH. eM
MOJTHOTY Iporpamme
N MECTO MHOTO Jomymeno Jonymeno TIpOTrpaMMmy
3HAHUU MIOATOTOBKH,
rpyObIe HeTpyOBIX HECKOJIBKO HECKOJIBKO HOATOTOBKH.
BCJICZICTBUE 0e3 omuooK.
OmOKH. OIINOKH. HerpyObIX HECYUIECTBEHH
OTKa3a
OIINO0K BIX OIIHOOK
00yuJaromero
csl OT OTBETA
OTtcyTcTBHE [Ipu IIponemonct | IlponemoHcTp IIponemonctp | Ilpomemoncr | Ilponemoncr
MHHHUMaJlb- pelieHnn PHPOBaHBI UpPOBaHbI BCE UpPOBaHbI BCE PHPOBaHBI PHPOBAHBI
v HBIX YMCHUH. | CTaHAAPTHBIX | OCHOBHBIC OCHOBHBIE OCHOBHBIE BCE BCE
MCHUS
HeBo3mox- 3a1a4 He YMEHHSI. YMEHHSI. YMEHHSI. OCHOBHBIE OCHOBHbIE
HOCTb npoaeMoHCT | Pemenst Pemiens! Bce Pemiens! Bce yMeHus, yMeHUS,
OLICHUTH PHPOBaHBI THUIOBbIE OCHOBHbIE OCHOBHbIE pELIEHBI BCE | PEIIeHBI Bce
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Halnu4yue OCHOBHbIE 3a/1a4H ¢ 3a/1a4H ¢ 3a/a4u. OCHOBHbIC OCHOBHbIE
yMeHH YMEHHSI. HerpyOBIMH HerpyOBIMH BrimosaeHs! 3ama4n C 3ama4n.
BCIICACTBHUE OLIHOKaMH. OLIHOKaMH. BCE 331aHUs, B | OTJCIbHBIMH | BhInosiHeHs!
oTKaza Nmenu BrInonneHst BrInonneHst TIOJIHOM HECYIIECT- BCE 3aJIaHu,
oOyuaromero | MECTO BCE 3a/laHMs, | BCE 3aJaHMs, B | 00beMe, HO BEHHBIM B MOJIHOM
cstor oTBeTa | TPYOBIC HO HE B IIOJIHOM HEKOTOPBIE € HezmoueTamy, | oObeme Oe3

OuINOKH. TIOJIHOM 00BeMe, HO HEJI0UYETaMHU. BBITIOJTHEHBI HEJI0UYETOB
oOBeMme. HEKOTOpBIE C BCE 3a1aHU
HeZ04YeTaMH. B TIOJIHOM
obObeme.
IIpu
OrcyrcrBue | pemenun
BIIQJICHUS crangaptHex | meercs IIponemoncr- IIponemonctp
[Iponemonct
MaTepualoM. | 3amay He MUHUMAJIBHB! | PHPOBaHBI HPOBaHBI IIpoxemoHCT
HeBo3moxHO | mpomemoncr | ¥ HaGop 6a3oBbIe 6a3oBbIe PHpOBATEL pHUpoBaH
HaBBIKH TIPH .
CTh OLECHUTh | pUPOBaHbI HaBBIKOB JUISl | HaBBIKH IPH HAaBBIKH [IPH S— TBOPYCCKUI
Haau4ue 6a30BbIC peLIeHus peLIeHnn peleHnn HOJIXOJT K

Hapbiku HECTaHAAPTH
HaBBIKOB HABBIKH. CTaHAAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX bix 3a7a4 Ges PELICHUIO
BCIIEJICTBHE 3aza4 ¢ 3a1a4 ¢ 3amaq Oe3 HeCTaHJapTH
OTKa3a Nmenn HEKOTOPBIMH | HEKOTOPBIMH ouInboK n ouIHGOK 1 BIX 337134,
06y‘{afomer0 MECTO HEJ0YETaMH. HEJ0YETaAMHU HEIOYETOB. HEAOHCTOB.
csi oT oTBeTa | I'pYyOBIE

OLINOKH.
IIIkana oueHKH NPU NPOMEKYTOYHOM aTTeCTAllUU
Ounenka YpoBeHb NOATOTOBKH
Bce xommeTeHIMyM (YacTH KOMITETCHIIMH ), Ha (HOPMUPOBAHHE KOTOPHIX
[Ipesocxonno HampaBJieHa JUCIUILINHA, C(OPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOJHO»
Bce kommereHIMu (YacTH KOMIETEHIMH), Ha (GOpMHpOBaHUE KOTOPBIX
OTau4uHO HaIlpaBlIeHa JUCIUIUINHA, COOPMHUPOBAHEI HA YPOBHE HE HIDKE «OTIHIHO,
Opr 3TOM XOTS OB OJHAa KOMMETEeHIWs c(hOpMHpOBaHA HAa YpPOBHE
«OTIUYHO»
Bce kommereHnum (4acTd KOMIIETCHIMH), Ha (HOPMUPOBAHHE KOTOPBIX
3a4TEHO Od4eHpb X0pOIIo HaNpaBJieHa JUCHUIUIMHA, CHOPMHPOBAHBI HA YpPOBHE HE HHXKE «OYCHB
XOPOIIO», IIPH 3TOM XOTs ObI OJJHA KOMIETEHIHs cPOPMUPOBaHA HA YPOBHE
«O0YE€Hb XOPOILLO»
Bce xommereHImu (YacTH KOMIIETEHIMK), HAa (OPMHPOBAHUEC KOTOPBIX
Xopouio HaIpaBJieHa MUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «XOPOIIOY,
Opr 3TOM XOTsA OBl OJHAa KOMIETEeHIWs c(hOpMHpOBaHA Ha YpPOBHE
«XOPOIIO»
Bce xommnereHmun (4acTH KOMIIETEHIIMN), Ha (HOPMHpPOBAHHE KOTOPBIX
VY n1oBneTBOPUTEIBHO HampaBlieHa UCHWIUIMHA, C(GOPMHUPOBaHEI Ha YpOBHE HE HIDKE
«YHOBJETBOPUTENHHO», TPH O3TOM XOTS OBl OJHa KOMIIETCHIIHS
c(hopMHpOBaHA HA YPOBHE «YIOBICTBOPUTEIHHOY
Xotss  Obl omHAa  KOMIIETeHIMS ~ cOpMHpOBaHa  HAa  ypOBHE
HeynonerBoputenbHo «HEYIOBIICTBOPHUTEIBHO», HM OJHA W3 KOMIIETCHIMI HEe cpopMupoBaHa Ha
HE 3a9TCHO YPOBHE «ILIOXO»
ITnoxo XoTs OBl OZIHa KOMIIETCHIIHS C(POPMHUPOBAHA HA YPOBHE «ILIOXO0Y
5.1. TunoBbie KOHTPOJBbHBIC 3aJaHUS WX UHBIC MaTepUaJibl, H606XOZ[I/leIe AJIA ONEHKH

pe3yabTaTOB 00y4YeHHs




Bonpocut Koo ¢opmupyemoti komnemenyuu

1. MasTHukoBbIe yackl ["anmmes — [tolireHca kak aBTokoseOaTenbHast T11K-4
cucrema.

2. MeTtoz TOYeUHBIX 0TOOpakeHHUH. J|BYyXTIO3UIIMOHHBIH aBTOPYIIEBOH. T1K-4

3. Teneparop anekTpudeckux Kojebanuii. YpaBuenue Ban-nep-Iloms. I1K-4
AMIUIATYa aBTOKOJIe0aHMA. MATKH peskuM BO30YyKACHUS
aBTOKOJICOaHHH.

4. Teneparop dJeKTpHUECKUX KoJieOanuid. YpaBHeHne Ban-nep-Iloms. T1IK-4
AmmuinTyna aBTokone0anuid. JKECTKHA peiM BO30YKICHHS
aBTOKOJICOaHHH.

5. Tpenue kak mpuIuHA BO3HUKHOBEHHS HEYCTOWIMBOCTH U aBTOKOJIeOaHUH. T1K-4

6. ABTOKONEOAHMS B IIETIH C HEOHOBOH JIAMTIOH. I1K-4

7. Tlapamerpuyeckoe Bo30yxeHne U pe3oHaHc. OTindne napamMeTpuiecKkoro I1IK-4
pe30HaHCa OT 0OBIYHOTO.

8. Konebanust 1ByX CBA3aHHBIX OCIMILISATOPOB. SIBIeHNE OMEHHUN U T1IK-4
MepeKadKy SHEPTHH.

9. ABTOMATHBIC MOJICIH IEIECOO0OPA3HOTO TIOBEACHHUS. T1IK-4

10. TIpocreiinve qeTepMUHUPOBAHHBIC MOJICIIH UTPOKOB M UX TAPHBIX UTP B I1K-4
otragpiBanue. CTOXaCTHYCCKHE MAPKOBCKUE MOJICIH UTPOKOB U HX UIP B
otraapiBanue. Mrpa cToXacTHKa ¢ MPOCTAKOM.

11. MapkoBckuii npouecc Kak JUHaMU4eckas cucreMa. JproiudHoCTb. I1IK-4
IIpumepsr.

12. MapkoBcKHe TTPOIECCHI C JOXOJaMHU. T1IK-4

13. YnpaBnsiembie MapKOBCKHE TIPOIECCH U BBIOOP ONITUMAaIHbHON CTPATETHH. I1K-4

14. Meton urepauuii P. XoBapna. I1K-4

15. TlepcentpoH kak AuHaMIYecKas cuctema. Cxema ero ycTpoicTBa T1IK-4
anroput™ o0y4derus. Teopema 0 KOHEYHOCTH YHCIIa OIMIHOOK IepCcenTpoHa
IpH 00YUICHHH.

16. YpaBHEHHE TETUIOTIPOBOIHOCTH U €T0 (QyHIaMEHTAIbHOE penieHne. 3amada T1IK-4
0 HaMEP3aHUHM JIbJIA.

17. TemoBbIe BOJHBI B IPOTPEB MOBEPXHOCTHOTO CJIOST 3€MJITH TPU CYTOYHBIX T1K-4
1 TOJIOBBIX KOJIEOAHUAX TEMIIEPATyPhI BO3AyXa.

18. YpaBHEHHUE TEIIIONPOBOIHOCTH, HAYaJIbHEIC U TPAHUYHEIC YCIIOBHS. I1K-4
Meton ®ypse.

19. BonHOBBIE pemreHus BOJHOBOTO ypaBHEeHUS. Bo30yxnenne konebannit I1K-4
0Ty OECKOHETHOW CTPYHBI ITyTEM KoJieOaHus e€ KOHIA.

20. Crosrane BOJHBI M KOJIEOAHUS OTPAaHIMYCHHOMN CTPYHBI C 3aKpEIUIEHHBIMHI I1K-4
KOHITaMH TIOCJI€ COCPEIOTOYCHHOTO yapa mo He. CrieKTpsI e
KoJIe0aHNH, TOHAJTHPHOCTh U «OKPACKay 3BYKa.

21. Crabumu3anms mepeBEPHYTOr0 MasiTHUKA C TOMOIIBIO YIIPABICHHUS. T1IK-4
[TonsTHE 0O0paTHOM CBS3M.

22. YupausieMocTb uHeHHOH cucteMsl. Kpurepuii Kanmana. I1IK-4

23. YrpaBnseMoCTh JMHEHHOTO OCIMIUIATOPA TP OTPaHUICHUH Ha T1K-4
yIpaBJICHUE.

24. YrpaBnsieMoCTh HETMHEHHOTO OCIMIUIATOPA TIPH OTPaHUYECHHOM T1K-4
YIpaBJICHUN.

25. Monenu ONTUMH3aLKHU KaK 3a1a9i HAXOKJICHUS HAWIYYIIETO PEIICHHS. I1K-4

33[[&‘-13 00 ONTUMHU3AINHU PUTMUYHOCTU IPOU3BOJACTBA. HeO6X0[[I/IMI)IC nu
JAOCTATOYHBIC YCJIOBUSA ONITUMAJIBHOCTU B HeﬁCTBHTeHLHLIX qucjax.




26. 3ajavya ONTUMAIBHOTO YIIPABICHUS JIUHEHHBIM OCLUIIATOPOM. T1IK-4

27. DIeMEHTHI TEOPUH JTUHEHHBIX CHCTEM aBTOMATHYECKOTO YIIPaBICHUS. T1K-4

5.2.2. TunoBble TECTOBbIE 3aIaHUS IJIsl OLleHKH chopmupoBanHocTH KomneTenunu ITK-4

3aoanue 1. Kakast MaTpuIia Ha3bIBAaeTCSA CTOXACTUUECKOM MaTpuLeii?
3aoanue 2. Uto Brl 3HaeTe 0 COOCTBEHHBIX 3HAUCHHUSAX CTOXACTUYSCKOM MaTPHIIBI?

3aoanue 3. IlycTh CTOXaCTUYECKOM MATpULIE P C 3IEMEHTAaMU p;j, i, j = 1,M, COOTBETCTBYET MaTpULa
10X0/10B D ¢ snieMeHTaMu d;j. UTO Takoe HEMOCPEICTBEHHO 0KMIAEMBIN JOXO B COCTOSIHUM {7
3aoanue 4. Kak 3anuchIBaeTCsl PEKyppPEHTHOE YPAaBHEHHE JIJIsI JOXOA0B?

3aoanue 5. KakoB Bu 0OIIETO pelIEHUs BOJTHOBOTO ypaBHEeHH 10 [{amambOepy?

3aoanue 6. KaxoB BuJ pyHAaMEHTAIHLHOTO PELICHUS] YPABHEHHUS TETIJIONPOBOIHOCTH?

5.2.3. IIpumepsl BONPOCOB co0eceJOBAHMS MO Pe3yIbTATAM BbINOJTHEHHUS JJA00PATOPHBIX

padort 1-4 115 onenku chopmupoBanHocTu komnerenuun IK-4

1. Omnpenenenue OBICTPO-MEJICHHON CUCTEMBI. BrizeneHue ObICTPO U MEITICHHOM
MOJICUCTEMBI B MOJIeNH 3acosieHus Kacnuiickoro mopsi.

2. OmnpeneneHue COCTOSTHUS paBHOBeCHs B MoJienn Kacnuiickoro mops.

3. KaxkoBbl 10KHBI OBITh HaUaJIbHBIC YCIOBHS, YTOOBI THAPOIICKTPOCTAHIIMS TIEpeIia B
KeNaTeIbHbIN pexXuM (QyHKIIMOHUPOBAHUS?

4. Ompenenenue sapneHus aemmnduposanus. [locraHoBKa 3a1auu JMHAMUYECKOTO
neMIipupoBaHus U €€ pelIeHUE B CIIy4ae CHCTEMBI C YY€TOM BS3KOTO TPEHUS U Oe3 HEero.

5. Hopwmainbnbie konebanust u OueHus. [IoHATHS 1 00bSICHEHUE SBJICHHUS C IOMOIIBIO
MaTeMaTUYECKON MOJIEITH

6. Ompenenenne ObICTPO-MEIJICHHON CUCTEMBI. Bhiienenre ObICTpoit M MeIJIEHHON
MOJICUCTEMBI B MOJIeNH 3acosieHus Kacnuiickoro mopsi.

7. OmnpeneneHue COCTOSTHUS paBHOBecHs B MoJienn Kacnuiickoro mops.

8. KaxoBbI 10MKHBI OBITH HAYAJIBHBIE YCIOBUS, YTOOBI THAPOAIEKTPOCTAHIIUS MTEpellIa B
KeNaTeIbHBIN pexXuM (QyHKIIMOHUPOBAHUS?

9. Ompenenenue sapnenus aemmnduposanus. [locraHoBKa 3a1auu JMHAMUYECKOTO
neMIipupoBaHuUs U e pelIeHUE B CIIy4ae CHCTEMBI C Y4€TOM BS3KOTO TPEHUs U 0e3 Hero.

10. HopmanbHbie kosebanus u Ouenus. [IoHaTHS 1 00bsICHEHUE SIBJICHUS C TIOMOIIBIO
MaTeMaTUYECKOH MOJIEIN

11. Ilepuoauyeckre 1 anepruoIUIECKUe KOJIeOaHUs

12. SIBnenue Geryiieii BOJHBI B IIETIOYKE CBI3aHHBIX OCITUIUISITOPOB

13. MaremaTtuyeckas MOJENb JJaMIIOBOTo TeHepaTtopa. [locraHoBKka 3a1aun, METOT
HCCIIEN0BAaHUsA, pE3YIbTATEI

5.2.4. TunoBsble 3a1aHNsA/3a1a4M ISl OLeHKHU cpopmupoBanHocTH kommnerenuuu [1K-4

3aodaua 1. Ms4 crryckaeTcs 110 JIECTHHIIE, OTCKAKUBast OT KaXKIOM CIIEAYIOIICH CTYIICHBKHU C
koadurmentom orckoka 0.9. Beicora ctynenek pasHa 0.2 merpa. [locTpouTs MaTeMaTHYECKYIO
MOJIEJIb CITyCKa Msl9a U UCCIEA0BATh €€ C IOMOIIBIO0 TOYEUYHOTO OTOOPaKCHHUS.

3aoaua 2. JIns MapKOBCKOTO MpoIiecca ¢ J0X0AaMu
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0.6 04 8 5
PO = DO =
03 0.7 5 -3
HaiiTH MaTeMaTryeckoe oxunanue V;(n) (V,(n))moxoma3a n miaros, MpH yCIOBHH, YTO
Ha4YaJIbHOE COCTOSTHUE OBLIO TTepBOE (BTOPOE).

3aoaua 3. Msta crryckaeTcs 10 JISCTHHIIE C OJJHOM CTYIIEHBKH Ha CJIEIYIONIYIO , HMest
KO3(PUITMEHT OTCKOKA | (0<k<1)- [TocTponTh MaTeMaTHYECKYIO MOJIEIb CITyCKa Msda 1

HCCJIEIOBATh €€ C IOMOIIbIO TOYEYHOT0 0ToOpaskeHus. BpicoTa cTyneHbKH paBHa | ,BsI3KOE
CONPOTHUBIICHUE BO3/1yXa MPSIMO MPOMOPIHUOHAIBHO CKOPOCTH JIBHXKCHHS Msda.

3aoaua 4. Haiitu pereHue s pocta T0X0J0B B MAPKOBCKOW CUCTEME C JOXOAaMHU

p— [{],5 IEI,S]

0,4 ﬂ,a’ﬂz[ﬁ 2]

2 —

3aoaua 5. CocrosiHME TPOIYKTUBHOCTH 3€MJIH, UCTIONIb3YeMON epMepoM MOKET OBITh 1)
XOpOIIUM, 2) YOBIETBOPUTENbHBIM, 3) INIOXUM. BepoaTHOCTH nepexoa MpoyKTUBHOCTH 3€MJIU
U3 OJTHOT'O COCTOSIHUS B Ipyroe 0e3 MpoBeIeHUs arpOTEeXHHUUECKUX MEPOTIPUSATHIA 32 OJTUH CE30H

3ananel Matpunein P

02 0.5 03
PY=10.0 0.5 05
0.0 0.0 1.0

Opnako, hepMep MOKET MPOBECTH KOMILUIEKC arpOTEXHUYECKIX MEPOIPHSITHIA, U TOT/1a
BEPOSITHOCTH MEPEX0/1a MPOAYKTUBHOCTH 3€MJIM U3 OJIHOT'O COCTOSIHUS B IPYTO€ 3a OJIMH CE30H

OymyT 3a1aHsl Matpuneii P2 :

03 0.6 0.1
PP =102 06 02
0.1 0.5 04

Matpuiibl 10X0A0B Ui TIEPBOI U BTOPOIl cTpaTeruii moBeeHus hepMepa TaKOBbI:

7 6 3 6 5 -1
DY =|0 5 1|, DP=|5 4 -1
0 0 1 4 3 =2

Haiitu ontumanbsHyto cTpareruto ¢pepmepa Ha 4 ce30Ha.

3aoaua 6. Haiitu 001acTh ynpaBiasieMOCTH U BUJI ONITUMAIIBHBIX 110 OBICTPOACHCTBHUIO TPACKTOPHIA
JUIS IMHEMHOTO YIIPABIIEMOr0 OCHMILIATOPA ¥ — x = ul(t), —1 < ult) = +1.
3aoaua 7. Haiitu 00s1aCTh YyHPaBIsIEMOCTH U BHJI ONITUMAIIBHBIX MO OBICTPOICHCTBHIO TPACKTOPUI

JUTSL TAHEHHOTO YIPaBISIEMOTO OCIIJUISITOPA ¥ — 2% + 5x = ul(t), -1 = ult) = +1.



3aoaua 8. Konupl cTpyHbl x = 0 1 x = [ 3aKpeTUICHBI, HAaYaJIbHAsl CKOPOCTh paBHA HYIIIO, a
HayaJbHOE OTKJIOHEHHE UMEET PopMy mapadoiibl, CHAMMETPUYHONH OTHOCUTENBHO CEPEAUHBI

cTpyHbl. HaliTu oTKIIOHEHWE CTPYHBI U{x, £) ipu t = 0.

3adaua 9. Haiitu Temmepatypy cTepxkHs 0 < x < [ ¢ TETION30JIMPOBAHHON OOKOBO MMOBEPXHOCTHIO

Y TEIUION30JIMPOBAHHBIMY KOHIIAMH, €CJIM €r0 HadalbHas TemIeparypa pasaa T(x, 0) = x(I — x),

5.2.5. Tembl 10KI210B 11 OLeHKH chopmupoBaHHocTH komnereHnun [TK-13

1.

8.
9.

MastankoBbie yackl I'anunes — I'toiirenca. B uémM ux HoBM3HA. TOYHOCTH X0J1a, OT YEro oHa
3aBUCHUT, IyTH €€ yBEIUYECHUS.

ABTOKOIE0aHUS B MOJICITH IBYXITO3UIIMOHHOTO aBTOPYJIEBOTO.

Konebanus 1ByX cBsi3aHHBIX OCIMIUIATOPOB. HopManbHbIe KosteOaHUs ¥ 4acTOTHI. SIBJICHHE
OMeHUH U TIEpeKaYKU SHEPTUH.

[TonsiTne aBTOMaTa. ABTOMAaTHBIE MOJIEITH IEIECO00Pa3HOTO TIOBEICHMUS.

U npyrue.

[TepcenTpoHn kak quHaMuyeckas cucrema. Cxema ero yCTpoicTBa U alrOPUTM OOyUCHHS.
TeopeMa 0 KOHEYHOCTH YHUCIIA OITHOOK TIEPCENTPOHA TIPU 00YUCHUHU.

Crabunuzanus nepeBEPHYTOTO MasTHUKA C TIOMOIIBIO yrpaBieHus. [lorsTiue oOpaTHOM
CBSI3HU.

VYupasnseMocTs nuHeitHON cuctemsbl. Kputepuii Kanmana. [Ipumep.

YpaBisgeMoCcTh TUHEHHOTO OCHIIIISATOPA MPU OTPaHUYCHUH Ha yIpaBJIeHHE.

10. Mogenu cyxoro TpeHus. TpeHue Kak IpUYrMHa BOSHUKHOBEHMSI HEYCTOMYMBOCTU U

ABTOKOJICOAHUN.

11. [ToHsaTre aBTOKOICOAHUN. ABTOKOIEOAHUS B LIENIU C HEOHOBOM JIAMIION.

12. ITonstue aBTokonebanuii. CudoH.

13. YpaBHeHUe TEMIOMPOBOAHOCTH U €ro (PyHIaMEHTaIbHOE pelieHue.

14. BosiHOBBIE pellleHUsI YPaBHEHUS TEILUIONPOBOAHOCTH, TPOTPEB MOBEPXHOCTHOTO CJIOST 3€MITH

IIPU CYTOYHBIX U FOJIOBBIX KOJIEOAHUSIX TEMIIEPATyphl BO3AyXa.

15. YpaBHeHHe TEMIONPOBOIHOCTH, HAYAJIbHBIE M TPaHUYHbIE yca0BUs. MeTon Dypee.

5.2.6. IlpuMepbl 3K3aMEHALIMOHHBIX OMJIETOB [JIsi OLEHKHM C(OPMHPOBAHHOCTH
komnerenuun IK-4

HanmnonanbsHbIi uccnenoBarenbckuii Huxkxeropoackuii rocy1apcTBEHHbIA YHUBEPCUTET
uM. H.U. JloGaueBckoro
WNucTuTyT MHGOPMAIIMOHHBIX TEXHOJIOTHI, MaTEMaTHKU U MEXaHUKU

Kadenpa Teopun ynpaBneHust 1 AUHAMHUKH CUCTEM
Jucuummmaa « COBPEMEHHOE ECTECTBO3HAHUE»

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Iuddepennnansabie ypaBHEHUS KaK cioco0 3aaHusl COCTOSIHHSI M OTIepaTopa

JUHAMUYECKOUN cuctemMbl. [Ipumepsl.
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2. Konebanus rpy3uka Ha npykuHe. [IoHsATHE TMHEHHOTO OCHMIIIATOPA.
3.* 3amaga



3aB. xadenpoit I".B.Ocwurmos

DK3aMeHaTop E.B.I'y6una
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HanmonaneHslii ncciienoBarenbCckuil Husxeropoackuii rocy 1apCTBEHHbIA YHUBEPCUTET
uM. H.U. JIob6aueBckoro
HNucTuTyT MHGOPMAITMOHHBIX TEXHOJIOTHI, MATEMATHKH U MEXaHUKU

Kadenpa Teopun ynpaBiaeHus U JTUHAMUAKH CHCTEM
Huciiunnuaa « COBPEMEHHOE ECTECTBO3HAHMUE)

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Monens Toppuuenim BEITEKAHUS )KUJIKOCTH U3 XyA0T0 COCYAa.
2. JIMHEeWHBIH OCIIMIIIATOP U €ro (pa30BbIE MOPTPETHI.
3.* 3amaya.

3aB. kadenpoii I'.B.Ocumnos

OK3aMeHaTop E.B.I'y6una

HanmonanbsHbIi nccnenoBarenbckuii Huxeropoackuii rocy1apcTBEHHbIA YHUBEPCUTET
uM. H.U. JIoGaueBckoro
WNucTuTyT nHGOPMAIIMOHHBIX TEXHOJIOTHI, MaTEMaTHKU U MEXaHUKU

Kadenpa Teopun ynpaBneHust 1 AUHAMHUKH CUCTEM
Hucuummmaa « COBPEMEHHOE ECTECTBO3HAHUE»

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Monenb u3MEHEHHsI yPOBHS BOJbI B BOJOXPAHWINLIE C IJIOTUHOW U THIPOCTAHIUEH.
Kputnueckuii ypoBeHb U 30HBI 0€30MTaCHOCTH.

2. MaTtematuueckas MoJieb pa3roHa pakersl. @opmyna L{nonakoBckoro.

3.* 3amaga

3aB. kadenpoii I'.B.Ocumnos

OK3aMeHaTop E.B.I'y6una

5.2.7. llpuMepbl NPAKTHYECKHUX 32124 HA IK3aMeHe 15 OlleHKH c()OPMHUPOBAHHOCTH
komnerennun IK-4

3adaua 1. 3a xakoe BpeMs BBITEUET BCS BOJa U3 COCY/Aa, HMEIOLIEro (hopMy MpaBHIIbHON
TPEYTOJIbHOM YCEYCHHOM MUPAMHUJIBI C BBICOTOM H = 1m, CO CTOPOHOM BEPXHETO OCHOBAHMS
a = 0,5m U CTOPOHOM HUIKHETO OCHOBAaHMS b = 1m eClIh Y HErO BHU3Y UMEETCS JbIpKa
3G (GEKTUBHBIM CEUCHHEM o = Scm??

3adaua 2. 3a xakoe BpeMs BBITEUET MOJOBHUHA BOJbI U3 0aka ceprudeckoit popmbl paanyca
R, ecnu y Hero ecTb IpIpKa Ha BelcoTe R paguycoMm »? R =49wm, .» = 4em

3adaua 3. ViccnenoBath BO3MOXKHBIE IBH)KEHUS TOUKH MAcChl M , TIepeMelIaroIeics 1mo

napabomnouay z = x2 + 2y? B I0JI€ CHIIBI TSKECTH.

3adaua 4. MatepuanbHasi TOUKa JABHXKETCS 03 TPEHUS B BEPTUKAIBHOM IJIOCKOCTH MO

BO3/ICHCTBUEM CHIIBI TSHKECTH BIOJb KPUBOU x° + v =1
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HanucaTts MaTeMaTu4ecKkyo MOJENb JBUKEHHS TOUKH, TIOCTPOUTH (Pa3zoBbIi MOPTPET U 1aTh
€My IUHAMUYECKYIO HHTEPIPETALIUIO.

3adaua 5. Ha Bpamaromieicst ¢ TOCTOSHHOM YTJIOBOM CKOPOCTBHIO w BOKPYT BEPTUKAIBHON
ocu 0y KpHUBOH ¥ = x? B I10JI€ CUJIBI TSYKECTU HAXOIUTCSA MarepuaibHasg Touka. Hanucars
MaTeMaTUYECKYI0 MOJIeb ABHKEHUS TOUKU, TOCTPOUTH (ha30BbIi MOPTPET U JaTh EMY
JTUHAMUYECKYIO HHTEPIIPETAIHUIO.

3adaua 6. Ha Bpamaromieicst ¢ TOCTOSHHOM YTJIOBOM CKOPOCTBHIO w BOKPYT BEPTUKAIBHON

ocu Oy KPHUBOH ¥ = x* B TI0JIC CHJIBI TSKECTU HAXOUTCS MaTepHalibHas Touka. Hamucathb
MaTeMaTHUYECKYI0 MOJIEeb ABHKEHUS TOUKU, TOCTPOUTH (ha30BbIi MOPTPET U JaTh EMY
JTUHAMUYECKYIO HHTEPIIPETAIUIO.

3adaua’. iccnenoBath Mojenb Tuma JIoTku - BonbTeppa «XUITHUK — )KEPTBa» C YIETOM
KOHKYPCHIIMN XUIITHHUKA 3a KCPTBY:

2xy
14y

3adaua 8. ViccmenoBaTh MOJIENb COCYIIECTBOBAHUS ABYX MOMYJISIIHIA:

= x —xf— 2xy,

j_.' = 2}' _}.2 — xv.

3adaua 9. ViccnenoBath MOJIEh CUMOMO03a IBYX MTOMYJISIINNA:

6. YueOHO-MeTOMMYeCKOEe U MH(OPMAIMOHHOE O0ecneyeHue TUCIUITTHHbI

@) OCHOBHAs1 JIUTEpPATypAa:

1. Heiimapk FO.M. MaTtemaTuueckue MOJEIM B €CTECTBO3HAHUU U TeXHHMKe. YueOHukK.— H.
Hogsropon, WzmarensctBo Hwkeropoackoro rocynuBepcutera um. H.M.JloGaueBckoro,

2004. — 401 c. (161 »k3.)

2. Heiimapx IO.U., Koram H.A., CasenseB B.Il. «/[uHamuyeckue Moaeau TeOpUU
ympasieHus». M.: Hayka, 1985. - 400 c. (144 »k3.)
0) 1ONOJIHUTEJILHAS JTUTepaTypa:

1. Heiimapk F0.M. Jlunamuueckue cucrteMsl U ymnpasiseMble npoueccel. M.: Hayka, 1976. -
336 c. (37 7k3.)

2. KysnenoB IO.A. MaremaTnueckue MOJEIN COBPEMEHHOIo ectecTBo3HaHus. Yactel. H.
Hosropon, M3narensctBo Hmkeropoackoro rocynusepcurera um. H.M.JIoGaueBckoro,
2010. — 101 c. (40 2k3.)

3. AnnponoB A.A., Butt A.A., Xaiikun C.D. Teopus xonebanmii. M. 1981. -568 c. (37 7k3)
¢) nporpammMHoe obecrieueHue u UHTepHeT-pecypchl
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1. Imutpues A.B. «MoaenupoBaHue npoueccoB u cucreM. Hennuelinble TMHAMUYECKUE
cucrtembl». — HUY BIID. [Dnekrponnsiii pecypc] // CoBpemenHas mudponast
oOpa3zoBarenbHas cpena PO. [caiit]. URL: https://online.edu.ru/public/course?cid=123460
2. babaeBa M. A. KoHnenuuu cOBpeMEHHOTO €CTeCTBO3HAHUS [DNEKTpOHHBIH pecypce] //

CoBpemennas nudposas oopazoBarenbHas cpeaa PD. [caiit].
URL: https://online.edu.ru/public/course?faces-redirect=true&cid=3806

7. MaTepuajibHO-TeXHUYeCKoe o0ecneyeHne JUCHUIIIHMHBI

[Tomemenust nmpeAcTaBisAOT cO00M yueOHbIE ayIUTOPUN JJISl MPOBENEHUS YUeOHBIX 3aHATHI,
MPElyCMOTPEHHBIX IMPOrPAMMOM, OCHAIIEHHbIE O0OpPYIOBaHMEM M TEXHHUYECKHUMH CpEICTBaMU
oOydeHus: ydeOHbIe ayIUTOPUU JJs TPOBEACHUS 3aHATHH JIEKIMOHHOTO THMA, 3aHITUN
CEMHHApPCKOr0 THMA, TPYNMOBBIX M WHIUBUAYAIbHBIX KOHCYJbTAllMil, TEKYIIEro KOHTPOJIS,
MPOMEKYTOUHOM aTTeCTaIlH, CAMOCTOSATEIIbHON padOThI CTYICHTOB.

[TomereHust uIsi CaMOCTOSTENBHONH pPadbOThl OOYYaroONIMXCsl, OCHAIEHHBIE KOMITHIOTEPHOU
TEXHUKOM € BO3MOXHOCTBIO MOAKIIOYEHHs K cetu "HHTepHer" m oOecrieyeHHeM JocTyna B
3IIEKTPOHHYIO HHPOPMaLIMOHHO-00pa3oBarenbhyto cpeny HHI'Y.

Hanuune pexkomeH1yeMoii TUTepaTypsl.

[IpeseHTanioHHOE O0OpYyJOBaHHWE JJIsi TMPOBEACHUS OOCYXKIECHHH W  KOMITBIOTEPHBIX
neMoHcTpanuii (Jaboparopun 218, n 220 xadenper TYu/IC, xopr.2).

[Iporpamma cocraBieHa B cooTrBercTBUM ¢ TpeboanusmMu OC HHI'Y 01.03.02 Ipuxnaguas
MaTeMaTHKa U HHPOpMAaTHKA.

ABTOp (B1): K.(p.-M.H., mo11. Ka. TYu/IC ['youna E.B.,

npen. kad. TY u JIC Kanuna E.1O.

Peuensenr (b1)

3asenytrommii kapeapoit TYulC, n.¢.-Mm.H. Ocwumnos I'.B.

[Iporpamma ooOpeHa Ha 3aceJaHUU METOANYECKONH KOMUCCHH MHCTUTYTa MH(POPMAITMOHHBIX

TGXHOHOFHﬁ, MaTEMAaTUKU U MCXaHHUKHU

ot 01.12.2021 rona, mpotokon Ne 2.
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