DHIreIbCCKUM TEXHOJIOTHYECKUH HHCTUTYT ((prutnan) ¢peaepaabHOro TocyaapCcTBEHHOTO
OI0JKETHOTO 00Pa30BaTENLHOTO YUPEKACHUS
BbICLIEr0 00pa30BaHuUs
«CaparoBcKuii roCcy1apCTBEHHbIN TEXHUYECKUI yHUBepcuTeT uMeHu ['arapuna 10.A.»

Kadenpa «EcTecTBeHHbBIE 1 MATEMATUYCCKIE HAYKH)

PABOYAS ITIPOT'PAMMA
10 JUCIUAILINHE

Bb.1.3.4.1 «MaTemMaTH4YeCKOe MOJeTHPOBAHHNE)

HaIpaBJICHUS TTOJITOTOBKU
09.03.04 «IIporpammHuas uHxeHepHUs» TPOoHIIb «YTIpaBieHue pa3padbOTKON MPOrpaMMHBIX
MIPOCKTOBY.

dbopMma oOyueHuUs: — OUHAS
Kypc — 4

cemectp — 7

3aYETHBIX ETUHUI] — O

4acoB B HeAemo — 4

Bcero yacos — 180

B TOM YHCIIC:

JIEKIIUU — 32

KOJUTOKBUYMBI — HET
MPaKTUYECKHE 3aHATUS — 32
1abopaTOpPHBIC 3aHITHUS — HET
camocTosTeNbHas padora — 116
3a4eT — HeT

JK3aMEH — 7 ceMecTp

PI'P — Her

KypcoBasi paboTa — HeT
KYpPCOBOM IPOEKT — HET

PaGouas nporpamma o6cyxaeHa Ha 3acenanuu kapenpsi EMH
«20» __wmons 2023 roma, ,  mpotokon Ne 30
3as. kadeapoit & W’// /XKununa E.B./

Pabouas nporpamma yTBepkaeHa Ha 3acemanuu Y MKH

«20» __wons 2023 roma, - mnpotokosa Ne 5
IIpencenarens YMKH 5‘776” ~ / Kumuna E.B./

DHrense 2023



1. He.]]l/l U 3aJa49YM OCBOCHUS JUCIHUIIJINHBI

Henssmu  ocBoenuss gucuurminabl  b.1.3.4.1 «MartemaTtuyeckoe MOACIUPOBAHUE)
SBJISIFOTCS TOJTOTOBKA CTYJIGHTOB K IPOEKTHOMY M IPOU3BOACTBEHHO-TEXHOJIOTHYECKOMY
BHJIaM NTPOECCUOHATBHON JIEATEILHOCTH, @ UMEHHO K PEIICHUIO CIASAYIOIINX 3a/1a4:

- cOop u aHanu3 uHGOPMAIUK O (PU3UIECKON CHCTEME, HEOOXOUMOM M TOCTATOYHOM ISt
MOCTPOCHUS UCKOMOW MOJIETH HAOII0aeMOro SBICHHS, KOTOPBIM MPOSIBISIET ce0s puzndeckas
CHCTEMa;

- CTPYKTYPHPOBAHUE SBJICHHS B IJIAHE COOTHECEHUSI OCOOSHHOCTEH €ro MpOosBICHUS TI0
THTIAaM OOIICTIPUHSTHIX KIACCHYECKUX (PU3HUECKUX CUCTEM;

- pa3paboTka (WM ajanTalys) MaTeMaTHYeCKOH Mojenu HaOII0JacMOoro SBICHUS C
1EIbI0  JAJBHEHUIIIEr0 MOJCIMPOBAHUS Tpollecca WM SBJICHUS B IIMPOKOM JHAIa30HE
BapbUPYEMBIX TAPAMETPOB;

- MCTIOJb30BaHUE MaTEMAaTUUYECKUX MPWIOXKeHUH nakera MatLab 5.x, 6.X., TexHoJOTHIA
VBA umu VB, noacucremst Signal Processing ToolBox (SPT) MatLab;

- pa3paboTKa MPUIOKECHUH JIJIT MOJACIMPOBAHUS IMOBEICHUS KIACCHYECKUX (PHU3UUECKUX
CHCTEM.

2. Mecto qucuuniuabl B crpykrype OIIOII BO

Hucuumnuna b.1.3.4.1 «Marematnyeckoe MOAETUPOBAHUE» TPEICTABIAET COOOM
JTUCHUTUTMHY TI0 BBIOOpY y4eOHOro IuUIaHa OCHOBHOH MpPO(eCCHOHATBHON 00pa3oBaTeNbHOM
nporpamMmbl  Beiciiero oOpaszoBanusi 1o HampapieHuro moarotoBku 09.03.04 «IIporpammuas
WHXXCHEPHUsD MPOoPIIIh «YIpaBIeHHE Pa3pabOTKON MPOrPaMMHBIX TPOSKTOBY.

Jljig ycrenmHoro u3y4eHus: ¥ NpuoOpeTeHrsl yMEHUN 1 KOMIIETEHIIUH Kypca AUCIUILITUHBI
«MatemaTu4eckoe MOJCIUPOBAHUE» OOy4aromMMCs HEOOXOAMMBI 3HAHUSA JAUCIMIUIUH
«Dusukay, «Marematukay, «[IporpammupoBanuey.

OcBoenune nucuurumnbl b.1.3.4.1 «MaTtemaTtnueckoe MOIETMPOBAHKE» HEOOXOAUMO KaK
MpeIIecTBYIONee AN TUCIHUIUIAH, Ui OCBOCHHS KOTOPBIX HEOOXOAWMBI TPAaKTHUECKHE
HABBIKM MOJICTTUPOBAHUS CHUCTEM, ONMHCHIBAEMBIX TU((EpPSHIIMATEHBIMA YPABHCHUSIMH 2-TO
nopsinka u Oyphe - aHAIN3 TaHHBIX.

3. TpedoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHHUIIIMHBI

Nzyuenue mucrumauael b.1.3.4.1 «Marematnueckoe MOJEIMPOBAHUE)» HAMPABICHO Ha
dbopmupoBanue kommnereHun OITK-1:

- CHOCOOEH NPHUMEHATh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIE 3HAHUS, METOJbI
MaTEMaTUYECKOTO AaHalu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOTO M OKCIIEPUMEHTAIBHOTO
HCCJIEIOBaHMSI B TPOPECCUOHAIBHON 1€ATEIbHOCTH;

B pesynprare msyuenus aucuuiuivibel b.1.3.4.1 «MaremaTnueckoe MOJEIMPOBAHUE
OCHOBHOIl npodeccuoHanbHON 00pa30BaTeIbHON MpOorpaMMbl OakaiaBpuara MO HAIpPaBIECHUIO
09.03.01 «MupopmaTKa U BEIYUCIUTEIbHAS TEXHUKA» CTYJCHT JOJKEH:

3HATB: OCHOBHBIE TOHATHUS M COBPEMEHHbIE MPUHIMUMBI PabOThl C OCHOBHBIMU
MaTeMaTHUYECKUMH MOJENSAMHU KJIACCUYECKHX (U3NYECKHX CHCTEM, a TaKXe COBPEMEHHbIE
CHUCTEMBbl NIPOrpaMMHUPOBAHHA W MOJEIUPOBAHUS SBJICHUN M TMPOLIECCOB B NPUPOLE U
TEXHUUYECKUX YCTPONCTBAX.

YMeThb: NpuUMeHATh (pU3NUeCcKre 3aKOHbI U MaTeMaTHYecKhue METO/Ibl (aHAIMTUYECKHE U
YHCJICHHBIC) [T aHAJIN3a U MOAETHPOBaHUS (PU3NUECKUX SBJICHUH U MPOLIECCOB.

Bnapers: nporpamMmHbIM OOecrieueHuEM, NMpeAHa3HAYEHHBIM Ui paboThl C MOAEISAMU
(Gu3nUecKuX CUCTEM, pa3padaTbIBaTh AITOPUTMBI MOJECIUPOBAHMS IMPOLECCOB B (PU3NUECKUX
CUCTEMax, MPOrpaMMHpPOBaTh HMX, aHAJIU3UPOBATh IOJIyYEHHBIE PE3yJIbTAThl MOJEIUPOBAHUS,



NpUOOPECTH HABBIKK  MOJEITUPOBAHUS

n  HCCICOOBaHHUA

3

IIOBCCHUA CHUCTEM

JIpYyTrUX

(3KOHOMHMYECKHUX, COLUATBHBIX U ApP.) MO aHAJIOTHUH.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HHUsI MO TUCIHUILJINHE, COOTHECEHHBIX €
IUVIAHUPYEMBbIMU Pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTEIbHOMH IPOTrPaMMBbI

Kon u
KOMIIETEHIINH
(pe3ysbTaT OCBOCHUS)

HaNMMCHOBAHNUC

Kox u HamMeHOBaHME WHIMKATOPA JOCTUKCHUS KOMIICTCHIIUU
(cocTraBisAOIIeH KOMIETEHIIUN )

OIIK-1 CnocobeH npuMeHsITh
€CTECTBCHHOHAYYHBIC U

NI-1onk-1 3HaeT OCHOBBI BBICIICH MaTeMaTHUKH, (PU3UKH,
OCHOBBI BBIYUCJIMUTEIIbHONW TEXHUKH U TPOTPAMMHUPOBAHUSI.

O6H.I€I/IH)KeHepHBIe 3HaHMHA,
METOABI MAaTEMATHYCCKOT'O

aHajliu3a 1 MOACIIMPOBAHUAA,
TCOPCTUUCCKOT'O U

N1-20nk-1 YMeeT pemarh cTaHAapTHBIE TPO(EeCCHOHATBHBIE
3a/1ayu C IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOLIEMH)KEHEPHBIX 3HAHHM, METOJIOB MATEMaTHYECKOTO
aHaJIM3a U MOJIETTMPOBAHUSI.

9KCIIEPUMEHTAILHOTO
MCCJICIOBAHUS B
npodeccuoHanbHOM
JIEeATETbHOCTH

N1-3omnk-1 IMeeT HaBBIKK TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIEA0BaHUSI 0O BEKTOB
npohecCuOHaNBHOM NeTENbHOCTH.

KO[[ W HAUMCHOBAHHEC MHAWKATOPA JOCTUKCHUA
KOMIICTCHIIN

HanMenoBanwue mmokasaress OleHUBaHUS
(pe3yspraTa 00y4YeHUs 10 TUCIUILUIMHE)

NI-lonk-1 3HAaeT OCHOBBI BBICIICH MAaTEMaTHKH,
(1)I/I3I/IKI/I, OCHOBEBI BBIYHUCIMTEILHOU TEXHUKU U
MPOrPaMMHUPOBAHHUS.

3HaTh:  OCHOBHBIE TIOHATUS U
COBPEMEHHbIE  NIPUHLUIIBI ~ paboTBl ¢
OCHOBHBIMM MAaTE€MaTUYECKHUMH MOJEIISIMHU
KJIACCUYECKUX (PU3UYECKUX CHUCTEM, a TaKkKe
COBPEMEHHBIE CUCTEMBI IPOrPaMMUPOBAHUS
U MOJEJIMPOBAHUS SIBJIEHUN U NPOLIECCOB B
MIPUPOJIE U TEXHUUYECKUX YCTPOHUCTBAX.

N-2onk-1  YMeer  pemiath  CTaHIapPTHBIC
poQecCHOHaNbHbIE 3aa4d C HPUMCHCHHEM
€CTECTBEHHOHAYYHBIX M OOIUIEHH)KEHEPHBIX
3HAHH, METOMIOB MAaTEMAaTHYECKOTO aHaIu3a U

YMerb: npuMeHATh — (pU3MUEcKue
3aKOHBI M MAaT€MaTU4YeCKUE  METOIbI
(aHaMUTHYECKHE M YHUCIIEHHBIE) JUIS aHalIu3a
U MOJICIMPOBaHUS (DU3NYECKUX SIBICHUH U

MOJIEJTUPOBAHUS. MPOLECCOB.
Bnanets: MIPOTPAMMHBIM
obecrieueHreM,  TPEIHA3HAYEHHBIM  JUIsS

NJ-3ork-1 MIMeeT HaBBIKM TEOPETHUYECKOTO U
HKCIIEPUMEHTAJIBLHOTO HCCIEAOBAHUS OOBEKTOB
npodecCHOHATBLHOMN 1A TENTbHOCTH.

paboThl ¢ MoJensaMu (U3NYECKHX CHCTEM,
pa3palaThiBaTh aJrOPUTMbl MOJEIUPOBAHUS
OpoleccoB B (puU3MYECKHX  CHUCTeMaX,
IpOrpaMMUpOBaTh  HMX,  aHaJIU3UPOBATH
IIOJIyYE€HHBIE PE3YyJbTaTbl MOZCIUPOBAHNUSA,
NpUOOPECTH HABBIKK MOJEIUPOBAaHUSA U
UCCJIEIOBaHMs TOBEACHUSI IPYIMX CHCTEM
(PKOHOMHYECKHX, COIHAIbHBIX M Jp.) IO
aHAJIOTHH.




4

4.PacnipeesieHre TPYA0eMKOCTH (4acC.) JUCHHUIIMHBI 10 TeMaM U BHIAM 3aHATHIl

= = E HanmenoBanme TeMbI Yacer
> 5 [}
] I I Beero | JIK | KJI | JIP | II3 | CPC
=l =T | =
1 2 3 4 5 6 7 8 9 10
7 ceMecT
1 1 AHanuTHuyeckue u
YHCIICHHBIC MOACIH 42 10 - - 10 | 22
(U3HYECKUX CHCTEM
2 2 Texnonoruu
MOJICIIMPOBAHUS 44 12 - - 16 16
(U3HYECKUX CHCTEM
3 3 CucreMsbl U CpeJIbl
MIPOrpaMMHUPOBAHHS;
MAaKeThl MOACIUPOBAHUS.
Cpena BU3yaIbHOTO 58 10 - - 6 42
nporpammupoBanus VBA
JUIS. MOJICTTUPOBAHUS
(DU3HYECKUX CHCTEM
IToaroroBka K 3K3aMeHy 36 - - - - 36
Bcero 3a cemecTp 180 32 - - 32 | 116
5. Conep:xkaHue JEKIIMOHHOTO Kypca
VYuebHo-
No TeMbr Bcero Ne JteximH Tema nexuu. Borpocsl, orpabaTsiBacMbIe METOHIECKOe
4acoB Ha JICKIUU
obOecreyeHme
1 2 3 4 5
1 2 1 KommnbroTepHoe MO/JICJIMPOBAHUE [4], [6]-[8]
bU3IIECKUX CUCTEM (DCO). Pons
YHCIEHHBIX METOJOB M BHU3YyalU3alluu MPHU
MOJIETUPOBAHUH. Cucremsl
MOJIETTUPOBAHUS u Cpenbl
MPOrPaMMHUPOBAHUS JJIT  MOJICITHPOBAHUS
®C(MatLab 6.x, Electronics Workbench,
Simulink MatLAB, Visual Basic  for
Applications 6.0).
1 4 2 Kunemaruka. JluHamMuka MaTepHalbHON [4], [6]-][8]
TOYKH. JIBI)KEHHE TeNl TpU TOCTOSHHOU
CWJIe TATH. Y4YeT CWI CONPOTHBIICHUS.
JIBuKeHHe Tena MO HWHEPHHH C Y4YEeTOM
BSI3KOTO TPCHHS. AHATUTHYCCKHE MOJICITH.
KoHneuHo-pa3HOCTHBIE CXEMBI YHCIEHHOTO
MOJICTTUPOBAHUSI.




Ilnockoe nBwxkeHue. JIBUKEHHE TEN TMOJ
yIJIOM K TOPHU30HTY.  Y4YeT  Ccuil
COIIPOTHUBIICHHS, MPONIOPLIMOHATBHBIX
ckopoctu. Ilamenwe mapamroTucra c
OONBIION  BBICOTBI C  y4E€TOM  CHII
CONIPOTHUBIICHHUS, MPONOPLIMOHATBHBIX
KBaJpaTy CKOPOCTU. AHaJIUTUYECKasT W
YUCJICHHAS] MOJCIIH.

JIBH>KEHUE TEJ B TOJIE TSATOTCHUS: TaJICHUE
TeJl Ha TPaBUTALIMOHHBIE MACChl — pacyeT 2-
I KOCMUYECKOW CKOPOCTH.

[4], [6]-[8]

JIBmxeHune Tes BOJIM3H IPaBUTAIIMOHHBIX
macc. [locTpoenne opOUT IBHKEHHUS:
KPYTOBBIX, SJUTUIITHYECKUX,
rUrepOOTNICCKUX.

[IpakTHyeckue acneKThl MOJICITUPOBAHUS:
TPAaEeKTOPUH TeJ BOJIM3H TATOTEIOIIUX Macc.
YucneHHbIH aHaIU3 JIBIKCHUS CITyTHUKOB,
METEOPUTOB, KOMET.

[4], [6]-[8]

MO,Z[CJIHpOBaHI/Ie BpalaTejIbHOIo
JABMKXCHUA. Vyer CUll TPCHUA JUIA
Bpalllaromuxcst TCJI. OcraHoBka KoJieca
TPCHUCM - pacuct KHMHEMAaTHYCCKHUX
XAPAKTCPHUCTUK BpaAIaATCIIbHOI'O ABUKCHU .

[4], [6]-[8]

I"apmonnueckuii MassiTHUK. Ouznueckuii
MasiTHUK MPH OOJIBIINX aMIUIUTYAAX.
3amaua o majgaronieM kapanaame. CxeMbl
YUCJIEHHOTO MOJEIUPOBAHUS

[4], [6]-[8]

JIBr>KeHre Ten BO BpallarolICcsl CUCTEME
KOOp/AMHAT. Y4YeT CHI: IeHTPOOeKHOU
cunbl uHepuuu u Kopuomnuca. Paspabortka
QITOPUTMA MOJAETHPOBAHUS TPACKTOPHUU
Tena, OpOIIEHHOTO Ha BPANIAIONIYIOCS
wiathopmy.

[1]-[3], [3]

[Tone neHTpanpHBIX cil. MojaenupoBaHue
JBYDKEHUS 3apsDKEHHBIX YacTHUIl B TOJIE
HernoABMXKHOTO 1eHTpa. OnbiT Pesepdopaa
— pa3paloTka ajaropuTMa MOJIEIUPOBAHUS
JIBUKEHHMSI alib()a-4acTull.

1,2,3,4,21,26

KomnerorepHoe MOZCIINPOBaHUE
JBYXDJIEKTPOJHOW 3IJIEKTPOHHOM JIaMIIbl —
BAKYYMHOI'O IMOJA.

1,2,3,4,21,26
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6. Coep:xaHue KOJJIOKBHYMOB

Bun paboT He npeaycMOTpeH y4eOHBIM IJIaHOM




1. IlepeyeHb NpaKTHYECKUX 3aHATHH

Ne Tembl

Bcero
4acoB

HanmenoBanue nabopatopHoii paboThl. 3a1aHus,
BOIIPOCHI, 0TpabaThIBaEMbIe HA J1a00OPATOPHOM
3aHATUU

YyebHo-
METOINYECKOE
o0ecrieueHue

KunemaTtnka MarepuaabHOM TOYKH.
MonenrpoBaHue paBHOIIEPEMEHHOTO JBUKCHUS
BEPTUKAJIBHO BBEpX U BHU3. ITn0ckoe nBukeHue.
JIBrKeHMe Ten oA yriioM K TOpU30HTY. 3a1a4a o
Oackerooe.

[12], [1]-[5], [6]-[11

JInHaMKKa MaTEepUAIBHON TOYKH. [[BUIKEHHE Tel
MIPY MOCTOSSHHOM CUJIE TSTH.

VYuer cuil conpoTuBIICHUS. JIBUKEHHUE TENa O
HMHEPIIMH C YYETOM BSI3KOT'O TPEHHUSI.
Ananutuueckue mojienu. KoneuHo-pa3HOCTHBIE
CXEMBbI YUCJICHHOT'O MOJICIMPOBAHUS.

[12], [1]-[5], [6]-[11]

VYuer cuit COpOTHUBIIEHMS, IPONIOPLIMOHATIBHBIX
CKOPOCTH. 3a/1a4a O Tpy30BOM IOE3E.
AHaJIUTHYECKOE U YUCIEHHOE MOJEIUPOBAHUE.

[12], [1]-[5], [6]-[11]

ITanenue mapamroTucTa € OOJIBIION BEICOTEI C
YUC€TOM CHJI COITPOTUBIICHUSA, ITPOIMMOPLHUOHATIBHBIX
KBaapaTy CKOPOCTH. AHanuTHyeckas u
YHCJICHHAas MOACIIN.

[12], [1]-[5], [6]-[11]

MO,Z[CJIPIpOBaHI/Ie JUHAMHKH BPAlIATCIIbHOI'O
JABWKCHUA. Vuer cun TPCHUA IJId Bpallaromunuxcs
tea. OcTaHOBKaA KoJieca TPCHUEM — paCUCT
KHHCMATUYCCKUX XapPAKTCPUCTUK BPAIIATCIbHOI'O
JBHKXCHHUA.

[12], [1]-[5], [6]-[11]

IMapmonunyeckuit MasgsTHUK. OU3NUECKUN MASSTHUK
npu OOJNBIINX aMIUIUTYAaX —
«HETapPMOHUYECKUI» MAsITHHK.

[12], [1]-[5], [6]-[11]

3amaua o majaromieM kapasaame. CxeMbl
YUCJICHHOTO MOJIeTTUpOBaHus. J[BIKeHHE TEll BO
BpallaroLIeicsl CUCTEME KOOPAUHAT. YYET CHUIL:
1eHTpoOeKHOM cruibl nHepHuu U Kopuomuca.
Pa3paboTka anroputma MOJIETUPOBAHUS
TpPaeKTOpPHUU TeJa, OPOLIEHHOrO Ha
BpaIlaOIIyIOCs TaThopmy.

[12], [1]-[5], [6]-[11]

[Toste eHTpaNBHBIX cHl. MoIeTupoBaHue
JBUKEHHS 3apSDKEHHBIX YaCTHI] B TTOJIE
HemoABMXKHOTO 1ieHTpa. OnbIT Pezepdopaa va
KOMIIBIOTEpE — pa3padoTKa aaropuTMa
MOACIINPOBAHUSA JBUKCHUA aJ'II)(ba-‘-IaCTI/IH

[12], [1]-[5], [6]-[11]

KomnerorepHOoe MoienupoBaHue
JIBYX3JIEKTPOJHOM 3JIEKTPOHHOM JIAMITBI —
BAKYYMHOI'O IMOJA.

[12], [1]-[5], [6]-[11]
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8. ITepedens 1a0opaTopHBIX padoT

Bun pabot He mpeycMOTpeH yu4eOHbIM TIIaHOM




3agaHus 1J15l CAaMOCTOSITE/ILHOI Pa0doThI CTYIEeHTOB

Ne TeMbI

Bcero
4acoB

3azaHus, BONPOCHL, AJIs1 CAMOCTOSITEIbHOTO
n3y4eHusl (3a1aHus)

YyebHO-
METOINYECKOE
o0ecrieueHue

3

4

11

MopenupoBaHre ONTHYECKUX 3a1a4 —
pacrpocTpaHEeHHE CBETA B CPeie ¢ MOHOTOHHO
U3MEHSIOLIMMCS T10Ka3aTesIeM PEIOMIICHHS.
3ajaun: MUpaxx, CBETOBO/I, allepTypa
CBETOBOJIA.

1,2,3,4

11

MoaenupoBaHe 3aKOHOMEPHOCTEHN TEIJIOBOTO
n3nydenus: kpusas [Inanka. Unentudukanus
3akoHa Credana-bonbimana MeTogom
HaWMEHBIIINX KBaIPATOB.

1,2,3,4

16

BonnoBele sBiaeHus. Ananus Oypeoe.
Anroputmsl JI1® ( guckperHoe
npeobpazoBanue Oypwe) u BIID ( ObicTpoe
npeoOpazoBanue Oypne).

112131415)
7,8,13,14

14

MopenupoBanue nonyssauuii. Mozaenb
MabpTyca «XUIIHUK-XKEPTBa». Jloructuueckas
mozens Manbsryca-depxronscra. Moaens
«XUIHUK-TIHIIA-KepTBay: B.A.Helimapk
(1994), Tpy6enkos J.1. (1997)

5,8,10,11,
13,14

14

Cucrema MatLab s MmoenupoBaHus
¢usnyeckux cucreM. JInHeiHble U
HEJIMHENHBIE OCHWIIATOPBI. ["'apMoHYecKuit
ocmIATOp. MareMaTHuecKuil MasiTHUK.
Octumsitop Ban-nep-Tlonst. Ocumsuisitop

Jyddunra.

5,8,10,11,
13,14

14

[Toncucrema Signal Processing ToolBox (SPT)
MatLab. CriekTpanbHblii aHainu3. BeliBneTHbIiH
aHaJIu3.

1,2,3,4,21,
26

36

IToaroroBka k 9K3aMCHY

116

[Tpumevanue: MccnenoBanue rpymnibl
nakete Signal Processing ToolBox (SPT) MatLab

Mojener (usmdeckux cucteM B cucrteMe MatLab u
MPOU3BOJUTCS C IEJIbI0 H3YyYEHHUS

texHoioruii MoxaenupoBaHuss @®C. CoOBOKyHmHOCTh 3TUX pabOT 3akKpblBa€T MNOTPEOHOCTH B
71a00paTOPHOM MPAKTUKYME 110 MOAETHUPOBAHUIO OUEHb CIOKHBIX (PU3NYECKUX CUCTEM.

10. PacuyeTHOo-rpaduyeckasi padbora

BUJ] pabOT He MPeayCMOTPEH YUeOHBIM IJIaHOM

11.KypcoBas padora

BUJI pabOT HE MPESYCMOTPEH YUEOHBIM TJIaHOM

12 KypcoBoii npoekT

BUJ] pabOT He MPeayCMOTPEH YUeOHBIM IJIaHOM




13. DoH/1 OLIEHOYHBIX CPEACTB /IJIA MPOBeAeHHs MPOMEKYTOYHON aTTecTAlUN
00y4arIKXCs M0 JTUCHUILINHE (MOIYJIIO)

B mpouecce OCBOEHMS IUCUUIUIMHBI CTYAEHT JOJDKEH MPOCIyIlaTh MOJIHBIA Kypc
JICKIMH, BBIIOJHUTH BCE MPEAYCMOTPEHHBIE MPOrpaMMON MpakTHYeCKHe paldoThl, B BHUJE
YCTAaHOBJIEHHBIX Ha cepBepe nporpamMmHbix VBA-npunoxenuili - BO-IEpBBIX, pealn30BaATh
CcOOCTBEHHBIE BEPCUH MPUITIOKEHUN MOJAECTUPOBAHNS, BO-BTOPBIX, a TAKKE MPOpadoTaTh BOMPOCHI
Kypca, npexycmorpensbie CPC.

CremneHp yCHEIIHOCTH OCBOEHHUS TUCIUIUIMHBI B CHUCTEME 3a4€THBIX EIMHHI] MOKET
OLICHUBATBHCS COTJIACHO MeETOJIuKe, paspaboranHoil Ha kKadeape EMH mns  aucumrnmn
ecTecTBeHHO-HayyHoro u IT- nHampaBienuii, cymmoil GamioB, ucxonsa u3 10 mMakcuManbHO
BO3MOJKHBIX, U BKJIIOYAET JIBE COCTABJISIOLIME.

[lepBast cocraBistomas — OIEHKA NIPENoAaBaTelieM HTOrOB Y4YeOHOH AesITenbHOCTU
CTYACHTA MO W3YYEHHUIO KaXKI0OTO MOAYJIS JTUCHUIUIMHBI B TEYCHHUE MTPETYCMOTPEHHOTO YYeOHBIM
IUTAHOM BpEMEHHOro oTpe3ka. bamibHas olLeHka mpenojaBaTenst SBJSETCS  CPEIHUM
apu@MeTHyecKuM OaJIOB, HAUUCISIEMBIX CTYJAEHTY 3a YCHEIIHOCTb PyOEkHBIX KOHTPOJEH 1o
KaKI0MY y4eOHO-00pa30BaTeIbHOMY MOIYJIIO.

MakcumanbHOE KOJTUYECTBO OAJLIOB MO KAXKIOMY y4eOHO-00pa30BaTeIbHOMY MOJYJIIO —
10 6amnoB. OLeHOYHOE CPEACTBO MPEACTaBIseT co00il TecT, chOPMUPOBAHHBI HAa OCHOBE
JUAAKTUYECKOI0 MUHUMYMa COJIepKaHus yueOH0-00pa30BaTeIbHOIO MOy IS, IIPEICTABIEHHOIO
B paboueii yueOHOI Iporpamme.

OneHka OTBETOB Ha TECT OCYILIECTBIISIETCA O CIEAYIOUIEH cXeMe: NMpaBUIIbHbIE OTBETHI
Ha 50% BOIPOCOB TecTa MPUHOCAT 5 OaNIOB, MpaBUIbHBIE OTBETHI HA 75% BOIMPOCOB TecTa — 8
OasioB, nmpaBuibHbIe 0TBETHI HA 100% BorpocoB Tecta — 10 OamioB

Bropast cocraBusromasi - OLIEHKa NIperojaBaTelieM IOCEHIaeMOCTH  ayAUTOPHBIX
JEKUMOHHBIX U MPAKTUYECKUX 3aHATUH (MPONOPLUOHAIBHO YHUCITY IOCEUICHHBIX 3aHITHM).
Bropas cocraBnstomas siBisiercs Kod(pQGUIMEHTOM Al MePBOM COCTABISIIONICH, T.e. B ClIydyae
100%-Hoi1 TTocenmaeMoCT! CTYACHTOM ayAUTOPHBIX 3aHATHI BTOpas cocrapistromas =1 (36/36),
B CJIy4ae MpoIrycKka 2 3aHsITHii U3 36 BO3MOXKHBIX, BTOpas coctapistomas = 0,94 (34/36).

B ciyuae mporycka no yBakUTENbHOW MpPUYMHE, BTOpas COCTaBJIAIOLIas ocTaeTcs 0e3
U3MEHEHUH TpU YCIOBUU, YTO HE CTPAJaeT MepBasi COCTABIISIOIIAs.

KapTa KOMIICTCHIITU N OIIK-1: Cnocoben MMPUMCHATb €CTCCTBCHHOHAYYHBIC U O6IHCI/IH)KeHepHLIe
3HaHUA, MCETOJAblI MATCMATHUYCCKOr0O aHajin3da W MOACIIMPOBAHUA, TCOPETUUYCCKOIO U
OKCIICPUMCHTAJIBHOI'O UCCIICAOBAHHUA B HpO(i)CCCI/IOHaJ'ILHOI\/’I JACATCIIbHOCTH

HanmenoBanme
CpenctBa u
No JUCIUTLIMHEL 1 TexHomorun
YacTu KOMIIOHEHTOB TEXHOJIOTHHI
/o | ko1 1o 6a30BOMy dbopmMupoBaHUSs
yueOHOMY IIaHY OTCHKH
1 2 3 4 5
1 Maremaruueckoe | 3HA€T: TpaHULIbI Jlexuu Pemenue
MOJICIUPOBAHUE | IPUMEHHUMOCTH CaMocTodTeIbHAs | THUIIOBBIX 3a]ad.
b.1.3.4.1 MaTeMaTHYeCKHUX MoJieneil | pabora
OCHOBHBIX (PU3UIECKUX [IpakTuueckue
CHUCTEM M IIPOLIECCOB B paboThI B
BOKHEUIIINX MPAKTUYECKUX | TUATIOTOBOM
MPUIOKEHUSX. pexume, B BUIE
IPYIIIOBBIX
JUCKYCCHM
YMeeT: ucnoab30BaTh [IpakTnueckue Pemenue 3anauy,
KOMITBIOTEPHBIE METOAMKU | pabOTHI C coJIepKaIINX
00paboTKu HCI0JIb30BaHUEM OTKpBITHIE




IKCIIEPUMEHTAILHBIX U AKTUBHBIX U POOJIEMBI.
MOJIETTUPYEMBIX JTAHHBIX MHTEPAKTUBHBIX
(U3HYECKUX WU3MEPEHUN H | MPUEMOB
MIPOLIECCOB; 0o0y4eHusl.

CamocrosiTenbHast

pabora
Buazneer: HaBbIKaMu Jlekunn DK3aMeH
00paboTKu 1 [TpakTuueckue
MHTEPIPETUPOBAHUS paboTsI ¢
pe3yNbTaToB, HCIIOJIb30BaHUEM
KOMITBIOTEPHBIMU U AKTUBHBIX U
MaTeMaTH4YeCKUMHU MHTEPAKTUBHBIX
TEXHOJIOTHSIMU IIOCTPOCHUS | TIPUEMOB
AQHAJIUTUYECKOTO OMUCAHUS | OOyUYeHUSI.
pe3ysIbTaToB 3KcriepuMeHTa | CaMoCTosTeIbHAS
anmnpoKCUMAaIMOHHBIMU pabota
METOJIaMHU.

YPOBHU OCBOEHUMA KOMIIETEHIIMH OIIK-1

HanmenoBanmne KOMIICTCHIIUN

DopmyIMpOBKA:
CriocobeH TpUMEHSTh €CTECTBEHHOHAYYHBIE M OOUICHMHKCHEPHBIE

g};ﬁiﬁ: 3HAHUS, METOJBl MaTeMAaTHYECKOro aHajiM3a W MOJCIMPOBAHUS,
TEOPETHYECKOI0 M OKCIIEPUMEHTALHOIO  HCCICIOBAHUS B
npoeCCHOHATIBHOMN JIEATEIbHOCTH
Crynenu ypOBHEi OTauyuTeNbHBIE TPU3HAKU
OCBOCHHS KOMIICTCHIINU
[ToporoBbrit 3HaeT: MPOrpaMMHbBIE M HWHCTPYMEHTAJbHBIC  CPEICTBA,
(ymoBieTBopuTeNnbHBINA) | BecTpoeHHble B Microsoft  Office — cpema  Bu3yanbHOTO

nporpammupoBanust VBA for Applications, a taxxke Oubianorexy

WHCTPYMEHTAIBHBIX ~ CPEICTB -  MAaKpOChl,  PEANTU3YIOIIUEC
cienuduyeckue Omepanuu [0 aHaIM3y JaHHBIX, BKIIOYas
CTaTHCTUYECKHE (DYHKIMM W 3aJa4yd IO ammpokcuMaimu; Macrep
Juarpamm.

YMeer: HCIonb30BaTh HAabOp MHCTPYMEHTAlbHBIX U
MPOTrPaMMHBIX CpE/CTB, MOCTaBIISIEMBIX CHCTEMOI
nporpaMMHpOBaHus  opHCHBIX mpuioxenuit  Windows, s

peleHus CTaHJapTHBIX 3aJay 10 OPraHM3alUd BBIYUCIICHUHN II0
MaTeMaTHYeCKUM MOJIEIISIM KJIACCHUECKUX (PU3NYECKUX CUCTEM.
Biiajieer: HaBbIKaMU IPUMEHEHUS METOI0B BBIYUCIUTEIILHON
MaTeMaTHKH, OOBEKTHO-OPUEHTHUPOBAHHOI'O IPOrPaMMHUPOBAHUS U
BCTPOCHHBIX B CUCTEMY IIPOIrPAMMHUPOBAHUS HHCTPYMEHTAIIBHBIX
CPEJICTB JUIsl OPraHU3ALMH BBIYUCIECHUM IO THUIIOBBIM MOJIEIISIM.

IIponBuHYTHIN
(xoporo)

3HaeT: MpOrpaMMHBIE M HWHCTPYMEHTAlIbHBIE  CPEJCTBA,
BctpoeHnble B Microsoft  Office — cpema  Bu3yanbHOTO
nporpammupoBanus VBA for Applications, a Taxke OubGmmoreky
HHCTPYMEHTAIBHBIX ~ CPEICTB -  MAKpOChl,  PEATU3YIOIIUE
cienuduyeckue Omepanyu 10 aHAIM3y JaHHBIX, BKIIOYas
CTaTHCTUYECKHe (DYHKIIMM W 3aJa4d IO ammpokcuMarmu; Macrtep
JluarpaMMm;  OCHOBBI  ITOPHTMH3AalMU  (OpPMaIM30BaAHHBIX
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MaTeMaTHYeCKUX Mojesell (pU3MIecKuX CUCTEM; OCHOBHBIC MPHEMBI
MPOLIEAYPHOTrO - MPOrPaMMHUPOBAHHUS JUIsl CO3AAHUS IPOrPAMMHBIX

IIPUIIOKEHUMN.
YMeeT: HCNoiIb30BaTh Ha0Op HMHCTPYMEHTAJIbHBIX U
IIPOTPaMMHBIX CPEACTB, IIOCTaBJISIEMBIX CUCTEMOH

nporpaMMHupoBaHus — opucHbIX  mpwioxenuit  Windows, s
pelIeHNs KOHKPETHBIX MPAaKTUYECKUX 3aJad [0 OpraHu3aluu
BBIUMCIICHUM 1O  MaTeMaTHMYeCKUM  MOJENSIM  HCCIIETyEeMbIX
IpoIeccoB B (U3MYECKHX - M CUCTeMax JApyroi NpUPOABI;
WCIOJIb30BaTh METOJIbl MAaTeMaTH4YEeCKOrO0 MOJAENUPOBAHUSA IS
KJIACCUYECKHUX (PU3UUYECKUX CUCTEM.

Brageer: mpakTH4YeCKHMMH_HaBbIKAMU TPUMEHEHUS METOOB
BBIYHCIIUTENIBHON  MaTeMAaTHKH, 00BEKTHO-OPUEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHUSI U BCTPOCHHBIX B CHCTEMY MPOrPaMMHUPOBAHUS
WHCTPYMEHTAJIbHBIX CpPEACTB Uil OpraHMU3allMi  BBIYHUCICHUM,
MOJICTTUPOBAHUSl TPOBEJCHHS BBIYUCIUTEIBHBIX IKCIIEPUMEHTOB C
MOJIETISIMM  TIPOLIECCOB B 33JauyaxX, IOCTaBISEMbIX IPAKTHUKOU
MPUMEHEHHS MOJIeNIeH (PU3UIECKUX CHCTEM.

Bricokwnii
(oTIMYHO)

3HaeT: MPOrpaMMHBIE ¥ HHCTPYMCHTAIbHBIC — CPEICTBA,
BcTpoeHHbie B Microsoft Office — cpema  Bu3yanbHOrO
nporpammupoBanus VBA for Applications, a Taxke Oubnuorexky
HHCTPYMEHTAJIBHBIX ~ CPEACTB -  MAaKpOChl,  PEATU3YIOIIUE
crenupUUecKue Omepalid [0 aHaIW3y JAHHBIX, BKIIOYAs
CTaTHCTUYECKHE (DYHKIIMK W 3aJa4yd IO ammpokcuMaimu; Macrtep

Juarpamm; OCHOBBI AITOPUTMHU3ALNH (dopManu30BaHHBIX
MaTeMaTHYeCKUX  Mojened  (QuU3MYeCKHMX  CHUCTEM;  METOMbI
IIPOLIEYPHOTO U 00BEKTHO - OPHUEHTHPOBAHHOTO
[IPOrpaMMHUPOBAHUS;  NPUEMBI  CO3JAHUSA IIPOrPaMMHBIX

MPWJIOKEHUH € 3JIEMEHTaMHU YIpPaBJIEHUST B OKOHHOM HHTep(eiice;
HNPUHLMIIBI U TPUEMBI OpraHU3alUd BBIYMCIEHUN B DJIEKTPOHHBIX
TaOIMIAX MyTEM CO3AAHUS MAKPOCOB B MOJAYJIE JINCTA DJIEKTPOHHON
KHWIH, B TOM YHCJIE C JIEMEHTAaMU YIIPaBJICHHUS.

YMeer: HCIonb30BaTh HAa0Op MHCTPYMEHTAlbHBIX U
IIPOrPaMMHBIX CPEJICTB, IIOCTAaBIIIEMBIX CHUCTEMOM
nporpaMMHUpoBaHusl  opucHbIX —npuiaokeHudn  Windows, s
pelleHrs KOHKPETHBIX TMpPaKTUYECKUX 3a/Jad [0 OpraHu3aluu
BBIUUCICHUM 10 MaTEeMaTHMYECKUM  MOJENSM  HCCIIELYEMBIX
MIPOLIECCOB B PU3NYECKUX - U CHUCTEMaX JPYroi MpUpOJIbI.

Biageer: mpakTU4YECKMMM HaBBIKAMU IPUMEHEHHUS METOJOB
BBIYHCIIUTENBHON MaTeMaTUKH, MPOLESYPHOTO U OOBEKTHO-
OpPUEHTHUPOBAHHOTO MPOTrPaMMHUPOBAHHUS M BCTPOEHHBIX B CUCTEMY
MIPOrpaMMHUPOBAHUSI HHCTPYMEHTAIbHBIX CPEACTB JJIsl OpraHU3aINH
BBIUHUCIICHUM, MOJEINPOBAHUSA  TPOBENEHUS BBIYUCIUTEIBHBIX
9KCIIEPUMEHTOB C MOJENSIMU MPOIIECCOB B 3aj[auax, MOCTABIIIEMbIX
NPAaKTUKOH TNpUMEHEHHs Mojened  (U3MYEeCKUX CHCTEM K
KOHKPETHBIM nmporeccam TEXHUYECKHUX (Onoduznyeckum,
HSKOHOMHYECKUM, COLIMOJIOTHYECKUM, MPOY.) OOBEKTOB HJIU CUCTEM.

OneHoO4YHOE CPEeNCTBO KOHTPOJIS YCIIEBAEMOCTH W3Y4YEHHs JUCLHUIUIMHBI IPEICTaBIIAET
co0OM 2-Xx YacoBOM HMHIUBUAYaJIbHBIH NHCHMEHHBIA TECT, C(HOPMHPOBAHHBIH Ha OCHOBE
JTUAAKTHYECKOI0 MUHUMYMa COJIepKaHus yueOH0-00pa30BaTeIbHOIO MOTYJIS, IPEICTaBICHHOTIO
B paboueil yueOHOI mporpamme. OleHKa OTBETOB Ha TECT OCYILECTBIIETCS MO CIeayrolei
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cXeMme: TpaBWIbHBIE OTBETHI MeHee 4deM Ha 70% BOMPOCOB TecTa MPHUBOMAT K OICHKE «HE
3aUTEHOY» - AWCIMIUIMHA CYUTAETCS HE OCBOCHHOH, MpaBUIbHBICE OTBETHI Oonee yem Ha 70%
BOITPOCOB TECTA - K OIICHKE «3a4TEHOY - AUCITUIUIMHA CUUTACTCS OCBOCHHOM.

O1eHOYHOE CpEeACTBO MTOTOBOM YCIEBAEMOCTHM H3YUEHHUs MPENICTaBIsA€T COOOM TecT,
chopMUPOBaHHBIM HAa OCHOBE JMJIAKTHYCCKOTO MHHHUMYyMa  COJEpXKaHUs  y4eOHO-
00pa30BaTeILHOTO MOTYJIsI, IPEJCTABICHHOTO B paboyeil yueOHO mporpamme.

O1eHKa OTBETOB Ha TECT OCYIIECTBIISETCS IO CIEAYIOIICH CXeMe: NMPaBUIIbHBIE OTBETHI
MeHee yeM Ha 40% BOIPOCOB TeCTa MPUBOJIAT K OLIEHKE «HEYIOBJIECTBOPUTEIBHOY - JUCIUILIMHA
CUMTACTCS HE OCBOCHHOW, NMpaBHWJIbHBIE OTBETHI Oosiee uem Ha 40%, HO MeHee dyem Ha 60%
BOIIPOCOB TECTa - K OLIEHKE «YIOBJIETBOPUTEIBHO», OT 60% 110 80% - K OIIEHKE «XOpOILOY,
ooiee ueM Ha 80 % - K OLIEHKE «OTIUYHO.

Bomnpocs! 1u1st 3a4era (He MPEAyCMOTPEH YYSOHBIM ITAHOM)

Bonpocsl 1uist 3k3amMeHa

1. Cucrembl MOJICTTUPOBAHUS U CPEIbI IPOTrpaMMUpOBaHus st Mojenupoanus GC(MatLab
6.x, Electronics Workbench, Simulink MatLAB, IToacucrtema Signal Processing ToolBox
(SPT) MatLab ,Visual Basic for Applications 6.0).

2. Kunemaruka. JluHaMuKa MatepuaibHON TOUKH. J[BU)KEHHE TeJ MPU MOCTOSIHHOM CHUJIe TATH.
VYuer cuit ConpoTHBIICHMUS.

3. JIBwxeHue Tesa MO MHEPLMHU C YYETOM BSI3KOTO TpeHUs. AHanuTudeckue mozaenu. Koneuno-
PA3HOCTHLIC CXEMbI YMCJICHHOI'O MOACIIMPOBAHUA.

4. Tlnockoe nBuxeHue. [IBHKEHHUE TEJI O] YIJIOM K TOPU30HTY. YUeT CHJI CONIPOTHBIICHHUS,
IIPONOPLIUOHAIBHBIX CKOPOCTH.

5. [lageHue mapamrroTucta ¢ 00JIbIION BHICOTHI C YUETOM CHJI COITPOTHBIICHUS,
IPONOPLMOHAJIBHBIX KBAJIPATy CKOPOCTU. AHAIUTUYECKAs] U YUCIICHHAs: MOJICIIH.

6. JIBwkeHHe Tesl B MOJI€ TATOTEHUsA: MaJeHHE Tesl Ha I'PaBUTALMOHHBIE Macchl — pacder 2-i
KOCMHYECKOW CKOPOCTH.

7. JIBuxeHue Ten BOMM3M rpaBUTAMOHHBIX Macc. [locTpoeHne opOUT ABMKEHNUS: KPYTOBBIX,
SJUTMIITUYECKUX, THIIEPOOIMUECKUX.

8. IlpakThyeckuwe acmeKThl MOICITUPOBAHMSA: TPACKTOPUH Teld BOJIHM3M TATOTECIOIIUX MAacc.
YnclieHHBIN aHAJIU3 JBHKEHUS CIIyTHUKOB, METEOPUTOB, KOMET.

9. MOI[GJ'II/IPOBaHI/IC BpamaTCJIbHOIr0 JABUKCHUA. Vaer cun TPCHUA IJId Bpallaromuxcsa TEII.
OcTaHOBKa KoJjleca TPCHUCM — PpPACUYCT KHUHCMATHUUCCKHUX XAPAKTCPHUCTHUK BpAIATCIBHOI'O
JBUXCHUA.

10. 'apmonunueckuii MasTHUK. Du3nyeckuil MasTHUK Opu OOJBIIMX aMIUIUTyAax. 3ajgada o
najarouieM Kapasjame. CxeMbl YUCIEHHOTO MOJICIMPOBAHUS

11. /IBukeHre Ten BO BpalAIOLICIiCs CHUCTeME KOOpAWHAT. YdYeT CHJI: IIEHTPOOEKHOU CHJIBI
unepiuu U Kopuonmca. PaszpaboTka anroputmMa MOACIUPOBAHUS TPACKTOPUU Tea,
OpOIIIEHHOTO Ha BpalIAIYIOCcs aTdopmy.

12. Tlone neHTpaNbHBIX cHI. MoJenupoBaHHe ABMKEHHS 3apSHKCHHBIX YaCTHUII B TTOJIE
HenoABIKHOTO IeHTpa. OnbIT Pesepdopaa — pazpaboTka alropurMa MOAETHUPOBAHUS
JIBUKEHHUSI alib(a-4acTull.

13. KoMnbrOTepHOE MOJICITMPOBAHUE JIBYXAJIEKTPOIHOMN 3JICKTPOHHOM JIAMITBI — BAKYYMHOTO
oA,

14. MonenupoBaH#e ONTHYECKUX 3a/1a4d — PACIPOCTPAHEHNE CBETA B CPeJie C MOHOTOHHO
M3MEHSIOIIMMCS TTOKa3aTeleM NPeToOMIICHHs. 3ajaul: MUPaK, CBETOBO/, aliepTypa
CBETOBO/JIA.

15. MonenupoBaHue 3aKOHOMEPHOCTEH TEIJIOBOTO M3NydeHus: kpuBas [Inanka. Unentudukanus
3akoHa Credana-borpliMana METOI0OM HAMMEHBITUX KBAIPATOB.

TecToBbIE 321aHMS 110 TUCUUILIMHE (MEKCECCHOHHBIH KOHTPOJIb 3HAHNH)
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BAPUAHT Ne 1
1. YpaBHEeHHE OTHOMEPHOTO IBMKEHUS TEJIA IIPU TOCTOSHHOM CHJIE TATY UMEET BUJL!

2. ToapHsIii moe3n Macckl M =20001 npu custe Tsru F, =2,5-10* H u conpotusienun

.~ He . )
A=10" — B TeueHuu 1 MUHYTHI IBHXKEHUS Oe3 yueTa TpeHus: HabepET CKOPOCTh, PABHYIO:
m

3. [lomyunTs UHTETpAJ AJIs ypaBHEHUS ABMKCHUS B BO3/IyXe IPU CONPOTUBIICHUH,
MPOMOPIMOHAIIBHOM KBaJPaTy CKOPOCTH.

dav
—=g-aV°®
dt
4. ITokasath , YTO €CJIM TEJIO JABMXKETCS MO KpyroBoi opoute ¢ mepuoaom T, To cpaBeayiuB 3-i
T 2 2
3akoH Keruiepa, T.e. — = = const
r M

5. Iporiecc 3apsaIku H3HAYAIBHO HE3aPsDKEHHOTO 3JIEKTPUYECKOro KoHaencaropa B RC-menu,
KOTOPOMY B MOMEHT BpeMmeHH =0 mpuiokeHo Hanpsixenue U, onucbiBaeTcst

g epeHIaIbHBIM YpaBHEHUEM
R

rI4_y_4d U
dt C

PazpaboTathk cxemy Ui YUCICHHOTO MOJIETTMPOBAHUS IPOLIECCA 3APSIKH.

BAPUAHT Ne 2

1. YPaBHeHI/Ie OJIHOMCPHOI'O ABMIKCHU TCJIA IIPU MOCTOSIHHOM CHJIE TSITU U HAJTUIUHU
COIIPOTUBJICHUA, TPOIIOPHHUOHAIIBHOTO CKOPOCTH, UMCCT BUA!

2. Maremarudeckas MOZCIJIb ABUKCHUS TEJIa B CPEAC C COIIPOTUBJICHUCM UMECT BU:

dv_ y

—=-2v+a ,rae

dt. m

¥ -KO03((OULUEHT CONPOTUBICHUS
m -Macca Tena

a - yCKOpeHHe Tea

V - CKOpOCTb Tela

[Monyunts uHTerpan asmwkenus, t.e. V=V(t), ecau v(0) =0.

3. YcKopeHHOe nBrkeHne ToapHoro noesga m=2000T npu cune Tarn F, = 2,5-10* H,
3

H-C HC
TIPOMCXOUT TpH yueTe Tperns: A=10°—, B =30 — M ONIMCBIBAETCS MOJIENBIO
M M
d?x
mF: Ft —AV— BV3

Hanucatp ¢pparMeHT mporpaMMHOTO K0/1a, TO3BOJISIOLIET0 BEIYUCIUTD CKOPOCTh YE€Pe3 OJTHO
MHUHYTY OT Hauaja JABH)KEHHUS.
4. CKOpOCTh METEOPUTA Y TIOBEPXHOCTH 3eMJIH, €CITH OH TaJJaeT ¢ BBICOTHI N OmMUChIBaeTCS

mozenbto: V (h) = JZgR(l—%) , rie R=6377 xm.

o KM
HOKEBE[TB, 4TO MCTCOPUT, MPUIICTAIOLINU U3 KOCMOCA UMECT CKOPOCTh =~ 11,2—
(&

N
5.YpaBHeHHE paIMOAKTUBHOTO pacrajia UMEET BU/T ot =-wW-N, rme



13

W — CKOpOCTb pacnaja = id—N
b P N dt

N(t) — KoMUYEeCTBO siIep B MOMEHT t,
dN — konruecTBO pacmaBmuxcs saep 3a dt.
[Monyuuts aHamuTHYecKyto Moenb N(t), T.e. MHTerpan ypaBHEHUSI.

BAPUAHT Ne 3

1. HaiiTn 3Ha4eHNE CKOPOCTH PABHOMEPHOTO JIBHYKCHHS TP TOCTOSTHHOM CHJIC TSTH H
COIMPOTHUBIICHUH, MPOMOPIIMOHATBEHOM CKOPOCTH.

2. HaiimuTe mososkeHre CBOOOTHO MAIAIONIETO Telia B IITyOOKUH KOJOEI KakK (pyHKITUIO
BpeMenu, T.¢. Y=Y(t)

3. Teno OpoIIeHO MO YTIIOM K TOPU30HTY €O CKOpocThio Vo = 15 M/c 1 nBrkeTcs 6e3

COIIPOTUBJICHUA. HOKa)KI/ITe, YTO HauOOJIbIIIEE pacCcTosAHUE, HA KOTOPOEC MOXKET YJICTETH TCIIO

paBHO 22,5 M.
4. Vcxo/s U3 3aKOHA JMHAMHKY BPAMIATSIIEHOTO JIBHKECHUS:
dw
M=1— MOMEHT CHJIBI
dt
do
W= s yTJI0Basi CKOPOCTh, MIOKa3aTh, YTO MOJIEIBI0 MATEMAaTUYECKOTO MasTHUKA
sBisieTcs AuddepeHnnanbHoe ypaBHEHHE:
2 I
p 2 o oo
pTE + o g =0 u nepuox konebanuii onpenensercs popmynoid T =27 |— , rae |-amuna
MasiTHUKA.
5.0OHepreTuyeckast CBETUMOCTb a0COFOTHO YEPHOTO TeJla MoAunHseTcs 3akoHy Credana-
4 _8 Bm
bonmpmana R =oT *, roe o =5,67-10 T T — aGcontoTHas TeMIiepaTypa.
M

[lo Tabmuue 3mawenwit {R;,T;},,, Hamucate nporpammHubii kox B cucteme Matlab,

MO3BOJISIIOIINN BBIYUCIHUTH O - MOCTOsTHHYI0 CTedana-bonbimana.

BAPUAHT Ne 4

1. I[TosryunTs HOpMyIIBI A1 YUCIEHHOTO MOJIETUPOBAHUS IBH)KEHUS TeJla IPU COMPOTHUBIICHNUH,
IIPONOPLUOHAIIEHOM CKOPOCTH.

2. Teno OGpoleHO BEPTUKAIBHO BBEPX €O CKOpOCThIO V. Uepes kakoe BpeMs OT Hadasa

JBUKEHHS OHO MPOMIET BBICOTY H?

3. Teno magaeT B Bo3ayxe ¢ 601b110# BeIcOTH. Cuna conpotusienus F = A -V, rae A = 50
Hc/m, V — ckopocts. Macca tena m = 100 kr.

[Tomy4nTh MOJIETH CKOPOCTH TeJa KaK (PYHKIIHIO BpEMEHU M HAUTH CKOPOCTH uepe3 OOIbIIOoif
OTPE30K BPEMCHH OT HadaJia MaJICHHUS.

4. IMaparouuii kapangair umeet JIUHY |. I3BECTHO, YTO MOMEHT CHJIBI TSDKECTH, 3aCTaBIISIOLIHIA
KapaH/ialll MajaaTh, Bpaias ero BOKpyr ocTpus, umeeT Bua: M =mglsing/2

HOKa3aTB, qT0 ypaBHeHI/ISI JJISL MO)IeJ'II/IpOBaHI/ISI IHaaCHUsA KapaHJIama NUMECT BU:
Png = @, + 0, AL

@, =0, + (Z—?sin @) - At

t,., =t +At
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5. U3BecTHO, 4TO yciaoBue cxoauMoctu Metosia Pynre-Kyrra 4-ro nopsiaka, HCoJib3yeMOro npu
YUCJICHHOM MOJCIUPOBAHNU, 3alIUCBIBACTCA B BU/IC:

AX-A <278,
rae AX -Iiar HHTerpupoBaHus,

A -KO3(PPUIHMEHT, BXOJAIINNA B MOJICIIBHOEC YpaBHEHHE % +Ay=0,y(0) =y,
X

Yo — Ha4aJIbHOE YCJIOBUE JUI UHTETpUPYeMON (YHKLUH.
[TosryunTs 3HaueHue A Ui 3aaHHOTO 1mara AX, Win 1o A OnpeaenuTh ONTUMAJIbHBINA 1ar
UHTETPUPOBAHMSL.

BAPUAHT Ne §
1. HanucaTs pparMeHT MporpaMMHOTO KO/, PEATH3YIOIEr0 MOJICIMPOBAHUE ABIKEHHS Tela

Ke
maccol 10T, mpu cune taru F; =1,5 T npu conpotusnennn A=10— 1o dpopmynam:
c

2
Xnig = X, +Vn'At ]J(ZZEZ He
M M
ra
— L2 .
m c M-cC M

2. HanmcaTh COOTHOIICHUSI MOJICTH IUIOCKOTO JBMIKCHUsI 0e3 ydera CONMPOTHBIICHHUS BO3/yXa.
Hauanensie ycnosusi: V(0) = V; yroa Berpena (K TOPU30HTY )= .

3. [IpoiineHHbIi MyTh NAPALTIOTUCTA IPU YUETE COMPOTUBIICHUS BO3/TyXa OMKUCHIBAETCS
CIEIYIOIICH MOJIETIBIO:

W gt —af gt
S(t):i-]n e + e

o 2

[Toxazatk, 4TO MpuU OONBIINX BpEMEHAX

E In(2)
S(H) = o t— o T-C. 3aBHCHMOCTB ABIIACTCS IMHCHHOH OT BPEMEHH 1 HAlTH 3HAYCHHE O,
IIpU KOTOPOM CKOPOCTb paBHa 5 M/c.

4. Koneco, maccoit 1kr, pacnpeneneHHoi mo 060y paguycom 0,35M, BpamaeTcs ¢ yriioBou
ckopocthio 10,5 pan/c u Topmo3uTcst TpeHueM B ocu; KoappuuneHnTsl conpoTUBIeHUs: a =
2,8-10 7% Huc;b =9,1-10 " Huc ®. Koneco 0cTaHOBHTCS, KOT/Ia yTIIOBask CKOPOCTh CTAHOBUTCS
paBuoii 0,1 pax/c. PazpaboraTh YUCICHHYIO MOJIEIh, ONPEICIISIFONTYI0 BPEMS O OCTAHOBKH U
YHCII0 000POTOB.

5. TlocrmenmoBaTenbHO  COCAMHEHBI  PE3WCTOP W3  METAUIMYECKOW  TPOBOJOKH U

HOJ'IyrIpOBO,Z[HPIKOBLIﬁ pPE3UCTOP. TeMnepaTypHLIe 3aBUCHUMOCTH HUX COHpOTI/IBHCHI/Iﬁ HUMCIOT BHU
W

R, =R,aT;R, =R,e T, rae T- abcomoTHas TemMmeparypa,
R, =12504;R, =586-10 2O = 4-10 2K *

W =4,8-10"° /{oc;k =1,38-10% l;—”’c

PazpaboraiiTe anropuT™, MO3BOISIIOIINIA OMPEEUTh TEMIIEPATypy, IPH KOTOPOi obd1iee
COTIPOTHUBIICHUE Oy1I€T MUHUMAJIbHBIM.

BAPHUAHT Ne 6



15

1. ITocTpONUTH YNCIAEHHYIO CXEMY MOJAEIIMPOBAHUS JIBUKEHHUS TEJIa B BO3/IyX€ MO IEHCTBUEM
CHUJI TSDKECTH U CONPOTHUBIICHUS, IPOTOPIUOHAIBHOTO 1- U 3-i CTENneHs M CKOPOCTH.

2. Jlonka 3aMeqsieT CBOE ABMKEHUE MO JEHCTBUEM CONIPOTUBIICHHUSI BOJIbI, KOTOPOE
IPONOPIHUOHATIBHO CKOPOCTH JIOKK. HadanmbHast CKOpOCTh JIOAKH 4 M/C, €e CKOPOCTh uepes3 4¢
CEKyH/IbI paBHa 2 M/c. Uepes3 CKOJIbKO CEKYyHJ CKOPOCTh JIoAKHU Oyzaet paBHa 0,5 M/c.

3. 3akoH BceMUpHOTO TsAroteHus: HpioToHa mig Ten M u M, yAalleHHbIX JIPYT OT Jpyra Ha
paccrosinue I, pu BIOOpE Havaja KOOPJIMHAT, CBSI3aHHOTO C TelIoM M, uMeer BUA:

3
F :—yM—lnr, rie y =6,67-10 1 "
r

K2‘02

yA m
Lo F

v

M X
HOKasaTb, 4YTO YpaBHCHUC JBUKCHHUA TE€JIa M B JCKAPTOBBIX KOOPJAMHATAX UMCIOT BU
2 2
d“x M dy M
> = 3 X; — T3 Y, T.€. OT MacCChbl M TECJI1a HC 3aBUCHT.
dt r dt r
4. Hoquy B YPaBHCHHUAX JIJId MOACITIUPOBAHUA yrHOBOﬁ CKOPOCTH HETAPMOHHUYECCKOT'O MasATHUKA

sin

3gsin
Y TIaJaoLero Kkapangaama: @ = 0 — o+ %At CTOAT pa3HbIE 3HAKU?

5. HapaJ'IJ'IGJ'ILHO COCIUMHCHBI PE3UCTOP U3 METaITNYEeCKOMN IIPOBOJIOKH H HOJ'IyrIpOBOI[HHKOBLIﬁ

pesuctop. TemneparypHble 3aBUCHMOCTH MX COIIPOTHUBIICHUM UMEIOT BUL:
w

R, =R,aT;R, =R.e T, rie
R, =1250m;R, =5,86-1020xm;ax = 4-10° K™

W =4,8-10" Jluc;k =1,38-10% ﬂTM

PaspaboraiiTe anroputm, Mo3BOJIAIOIMINN ONPEAECTUTH TEMIIEPATypy, IPU KOTOPOii 0b1IIee
COTMPOTHUBIIEHUE OYy/I€T MAaKCUMaJIbHBIM.

TecToBbI€ 321aHUS 110 AUCUUIJIMHE (UTOTOBbI KOHTPOJIb 3HAHMUH)

1. YpaBHEHHE OJTHOMEPHOIO JBUKEHUS TeJa IIPYU MOCTOSIHHOM CUJIE TSTU UMEET BHI
2
m d_2x =k,
dt
rjae m— macca, Kr
X — KOOpAWHATBI Tela, M
F; — cuna tary, H.
2. YpaBHEHHE OJJHOMEPHOI'O JBUKECHUS TeJla IIPH OCTOSIHHOM CUJIE TATU U HAIMYUH

COIIPOTUBJICHU A, TPOIIOPHHUOHAIIBHO CKOPOCTH, UMECT BU!

d?x d x
m—"=F —A-—>
dt dt
rje m — Macca, Kr
X — KOOp,Z[I/IHaTBI TCJ1a, M

F; — cuna taru, H.

A — k03¢ (pULIHEHT CONMPOTUBICHHUS.
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3. HaiiTu 3Ha4eHrEe CKOPOCTH PaBHOMEPHOTO JBMXKEHUS MPH MOCTOSHHOMN CUJIE TATH U
CONPOTHUBIICHUH, TPOIIOPIIMOHAIBHOM CKOPOCTH.
2
md g a8 X oLy _F
dt dt Pt A
4. HOJIy‘-II/ITB (bOpMy.]IBI I YUCIICHHOT'O MOACIIMPOBAHUSA JABUKCHUA TCJIAa IIPHU COIIPOTUBJICHUH,
MPOMOPLUUOHATIEHOM CKOPOCTH.

mdX_p a0
dt2 7 dt
d x (
— =V Xp = X, +V, - At
dt

F - AV
dv F AV s Vn+1:Vn+¥At
—_ m
dt m m

Lt =t +AL

n=0,x, =X,;V, =Vy:t, =t,

5. Hanucatsp (bpal"MeHT IporpaMMHOIo KoJa, p€aJin3yromero MOACINPOBAHUC ABUKCHUA TEJla

n

Ke
maccol 10T, npu cune taru  F; =1,5 T npu conpotusnennn A=10— no ¢popmynam:
c

2

Xnsa = Xp TV, - At 1;<e=£= He
m m
L
Vn+1=Vn+ﬂAt
m
2
A=10" c10¢ 10 C\poF/A
C M-C M

Sub PaBaomepHoe()
t=0: V=0: A=1E1: m=1E4: F=1.5E4: dt=0.5: VP=F/A
metka: V=V+(F-A*V)*dt/m
X=x+V*dt
t=t+dt
if V>=0.9*VP then goto result
goto metka
result: MsgBox t,0,”Bpems”
MsgBox V,1,”ckopocts”
MsgBox X,2,”koopauHaThl”

End Sub

6. HOCTpOI/ITB YUCJICHHYIO CXEMY MOACIIUPOBAHUSA ABUKCHUS TCJIA B BO3AYXC IO JIeicTBHEM

CHUJIBI TSPKECTU ¥ CONPOTHUBIIEHUS, TPOIOPLMOHAIBHOTO 1-i1 ¥ 3-i1 CTENEHsAM CKOPOCTH.
d*x

mW:mg—(Awr B1?)
dx

— =V

dt

dv B Av+Byv?

a9 m



Xps1 = X, TV, - At

2
Vi =V, + [g _M]At

t., =t +At
n=0t =t;v,=v,=0;X, =% =h

7. ToBapuslii moe3n Maccel M =20001 npu custe taru F; =25-10° H u conpotusienuu

.~ He . )
A=10" — B TeueHuu 1 MUHYTHI IBMXKEHUS O€3 yueTa TpeHus: HabepET CKOPOCTh, PABHYIO:

m
2
mﬂ:FT- Ad_X
dt dt
dx
— =V
dt
— . 40
W R-A R R B0 gm
dt m m m 2-10 C yac

8. MaremaTnueckas MOJCJIb ABHUXKCHHA TCJIa B CPCAC C COIIPOTUBIICHUEM UMECT BU/:

dv_ y

—=-2Vv+a ,rae

dt m

¥ -K03(ppULIUEHT CONPOTUBIECHUS

m -Macca Tena

a - YCKOpeHHe Tela

V - CKOpPOCTB Tela

[Monyunts uHTErpan newkenus, t.e. V=V(t), ecau v(0) =0.

9. Haitnure nonoskeHrue cBOOOIHO Maal0IIEro Tena B TTy00oKui KooAel Kak (pyHKITHIO
BpPEMEHU.

t2
y =Vt+ 9
2
10. Teno GporieHO BEPTUKATIBLHO BBEPX CO CKOPOCThIO V. Uepes kakoe Bpemst OT Havaja

JBUKEHHS OHO MPOiiIeT BeicOTy H?

t2

gt’ —2v,t +2y=0;y=H;

_ 2v,+4)vy —2gH

1,2 — g

CymectBoBanue pemenust: vV, —2gH >0

1. V2 =2gH. Ecn v, =/2gH , 10 t = 2
g
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2. vg >2gH. Ecmu v, >,/2gH , To H mpoxoanuTcs nBakabl

11. Pa3paboTarh MOJIEJb TUIOCKOTO JBMXKEHHsI O€3 yueTa CONMPOTUBIICHHS BO3AyXa. HadanbHbie
ycnousi: V(0) = V,; yroi BeicTpena ¢ .

V, =V, COSg;V =V, sing —gt
X=V,C0sp-t

2
y:vot-singo—%

gx’
=X-1 - vy
y 9 2vZ cos’ ¢
Ve
X =-2sin2¢p
g

12. Jlogka 3amMeUIsIeT CBOE JIBH)KCHHE IO JICHCTBUEM COIPOTUBIICHUS BObI, KOTOPOE
MPOMOPIIMOHAIEHO CKOPOCTH JIOAKU. HauanbHast CKOPOCTH JIOAKH 4 M/C, €e CKOPOCTh uepe3 4¢
CEKyH/IbI paBHa 2 M/c. Uepe3 CKOJIbKO CEKYyH CKOPOCTh JIoAKHU Oyzaet paBHa 0,5 M/c.

m v =—kv
dt

L

v(t)=4e M

13. [TomryuuTh UHTETpAN ISl ypaBHEHUs IBUKEHUS B BO3JLyXe IPH COMPOTUBIICHHUH,
MIPONOPLUOHAIEHOM KBaJpaTy CKOPOCTH.

dv_
dt

. [g sh(Jag 1)
OTBeT: V—\/; Ch(\/@-t)

2

g—av

14. YckoperHoe nBrkenue ToapHoro noessa m=2000T npu cune sirn F, = 25-107,

3
HC

3

TIPOMCXOUT NpH yueTe Tpenus: A =10 ne , B=30
M M

" OIIMCBIBACTCA MOJCIIBIO

2
m%:Ft—Av—Bv3

Hamucatps ¢pparMeHT nporpaMMHOTO KO/, TO3BOJISIOIIETO BEIYUCIUTH CKOPOCTh Yepe3 OJHO
MI/IHYTy OT HavaJia ABUKCHUS.
OrtBer:

fdx_

=V
ot




& FT-AV-BV

at m
X1 = Xn + Vp-At
Fr - Vn-[f-l+ B-[Vn)z]
Vo=V, + A
11
trH_l = tn + At

Sub Ckopocts_UYepez Munyty()
t=0:V=0:F=25E5: A=1E4: B=30: tk =60: m = 2E6: dt =1
metka:

7 F-AV-BV-3

m

V=V+Zd

t=t+dt
if t>=tk Then goto result

goto metka
result: MsgBox V, 1, “Ckopocts ="
End Sub

15. Teno GpoleHO MOJ YIJIOM K TOPU30HTY €O cKopocThio Vo = 15 mM/c u nBuxkercs 6e3
conpotusieHus. [lokaxure, 4T0 HanOoObIIEE PACCTOSHUAE, HA KOTOPOE MOXKET YJIETETh TEI0

paBHO 22,5 M.

Otser:
x = (Vo)? * sin2¢ /g
Ecmu ¢ = 45°, Toraa X = Xmax = (V0)?/ g =22,5 M.

16. Teno magaet B Bo3ayxe ¢ 6oubiioit BeicoThl. Cuita conpotusnenus F= A * V, roe A =50
Hc/m. Macca tera m = 100 xr.

[TorydnTh MOJIETH CKOPOCTH TeJIa KaK (PYHKIIMIO BPEMEHHU M HAWTH CKOPOCTH depe3 OO0JIBIION
OTPE30K BPEMCHH OT HadaJla MaJICHHUS.

OrtBer:

19
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2
d™x
m-—2: m-g - AV
d-t
Ecnu %:\/ uXo=h,Vo=0, T0
dt
dv m dz
m—=mg-AVs - ——=dt
dt Az
rme  z= A V
=g po
- At —At
Torna Z:C-gﬂm V(t):%- 1_e¢ M | u opu t—>o0
mg 100-10 i
A 30 n

17. IlpoiineHHbIi MyTh MapalIOTHCTa TP YUETE COMPOTUBIICHUS BO3AyXa OMUCHIBACTCS

1 c\/ggtﬁ_\/ggt

5(0)= ~b| ——

HOKaSaTb, 4To IIpU OOJIBIIIHX BpEMCHaAX

CIEIYIOIICH MOJIETIBIO:

S(t) = gt_ In(2)

(04 08
IIpU KOTOPOM CKOpPOCTh paBHa 5 M/c

, T.€. 3aBUCUMOCTb SIBJISICTCS JINHEHHON OT BPEMEHHU M HAWTH 3HAYEHUE O,

OtBet: a0=0,4

18. 3akoH BcemupHoro TsrotreHust HprotoHa nis Ten M u M, yJalneHHbIX ApYT OT Apyra Ha
pacCcTodHue r , [IpU B5160pe Ha4daJla KOOpAWHAT, CBA3aHHOI'O C TCJIIOM M, HUMECT BUA:

—_ M m — 11 m3
F=—y=3F.mey=667-10" "

K‘Z'C2

A

<
3

o F

M TX
HOKaSaTI), qT0 ypaBHeHI/Ie JOBHUXXCHHUS TCJIa m B JleKapTOBBIX KOOpI[I/IHaTaX HUMCHOT BU:
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d’x M _d’y M

2 3 2 = - 3 y , T.C. OT MaCChbl M TeJia HE 3aBUCHIT.
dt r dt r

19. [loka3aTh , UTO €CIIM TeJO, ABMKETCS 110 KPyroBoi opoute ¢ nepuoaom T, To cripaBeauB

2 472_2

3-ii 3akoH Keruiepa, T.e. —-=—— = const
r

20. CKopOoCTh METEOPHUTA Y MTOBEPXHOCTH 3EMIIH, €CJIH OH IaJIaeT C BHICOTHI N omuchiBaeTCs

mozensio: V (h) = JZgR(l—%) , rie R=6377 km.

. KM
[TokazaTk, 9TO METEOPUT, MPUIICTAIOIINN U3 KOCMOCa UMEET CKOpPOCTh ~ 11,2 —
c

21. Vcxond 13 3aKkoHa BpAIlaTE€IbHOTO JBUKCHUS:

dw
M =1 E - MOMEHT CWJIBI

= —(D - yriioBas CKOpOCTb, I1IOKa3aTb, YTO MOJCJIBIO MAaTCMATHUYCCKOI'0O MasTHUKA SABJIACTCA

dt

Qg epeHImaIbHOe YpaBHEHHUE:
2

d . . I
9, »’p =0 u nepuox konebanuii onpenenserca popmynoit T = 27_|— , rae |-nmuHa

dt?

MasTHHKaA.

22. MMagarouuit kKapanaamnr umeet JTUHY | («3b»).

H3BecTHO, YTO MOMEHT CHJIBI TSKECTH, 3aCTABJISAIONINI KapaHJalll NaJaTh, Bpalas ero BOKpyr
octpwusi, umeet Bua: M = mglsing/2

[TokazaTe, 4TO ypaBHEHHE /U MOJACTUPOBAHUS NAJCHNUS KapaHalia UMeeT BU/I:

¢n+1 = §0n + a)nAt

@

n+1

=w, + (z—?sin @) - At

t ., =t +At

23. Koneco, maccoit 1kr, pactipenenenHoi o odoay paguycom 0,35M Bpalaercs ¢ yrioBoi

ckopocTthio 10,5 pan/c u Topmo3utces TpeHreM B ocH; Koadduimentsr a =

2,810 2 Huc;b = 9,1-10 " Huc® . Koneco 0CTaHOBHTCS, KOT/Ia yIIIOBas CKOPOCTh CTAHOBHTCS
pasnoii 0,1 pan/c. PazpabotaTh YnuCiI€eHHYIO MOJIEIb, ONPEEISAIONIYI0 BpeMs 10 OCTAHOBKU U
YHUCJI0 000POTOB.

2
OrtBer: IC:j—at):IdL: M =-aw-bao®

dt?
MowmenT unepruu | = mR?
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At
Wpg = Oy — (aa)n - ba)r?)T
¢n+1 = ¢n + a)nAt
t, =t +At

Yuciio 060poToB N = L
2r

24. Ilouemy B ypaBHEHUS I YIII0BOM CKOPOCTH HEFApMOHUYECKOI0 MasiTHUKA U MaIAI0LLET0

i 3gsin
a):a)—gs:nq)At g @O= a)+uAt

KapaHJaIla: CTOAT pa3HBIC 3HAKU?

OTBeT: B IEPBOM - YTOJI (@ U CKOPOCTh @ HalpaBJI€HbI B Pa3HbIE CTOPOHBI, @ BO BTOPOM - YTOJl

@ 1 CKOPOCTb HAIIPABJICHBI B OJHY CTOPOHY.

25. Tporuecc 3apsiKu U3HAYaIbHO HE3apsHKEHHOTO JIEKTPHUECKOro KoHaeHcaTopa B RC-ienu, k
KOTOPOMY B MOMEHT BpeMeHH (=0 mpuiokeHo Hanpshkerue U, omuchiBaeTcst
muddepeHIMaTbHBIM YpaBHEHUEM

R
rRI9_y_9 1 u —Lc

R B

Paspa60TaTb CXEMY AJII YUCJICHHOT'O MOACIIUPOBAHUS ITPOLECCOB 3apsAdKU.

OTger: dg=(U-q/C) %

qn+l :qn +#At

t =t +At
n=0 t,=0 qn:O

26. ypaBHeHI/IC pPaaArOaKTUBHOT'O pacliala UMECT BUJ E =-W-n,rae

W — ckopocTh pacnaga = id—N
pocTE P N dt
N(t) — KoMUeCcTBO siIep B MOMEHT t,

dN — konmruecTBO pacmaBmuxcs siaep 3a dt.

[MonyunTh aHamuTH4ecKyo Mojeab N(t), T.e. HHTErpan ypaBHeHUSI.

Otser: N(t) = N,e™,N, = N(0)
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27. DHepreTnyeckas CBeTUMOCTh aOCOJIFOTHO YEPHOTO Tejia moauuHsercs 3akony Credana-

Bonbumana R =0T *, rne o =5,67-10° §Z4
M

Io Tabnuue 3nauennit {R;,T;},,, Hanucarb mporpamMMHbIi Koj B cucteme Matlab,

MO3BOJISIOIINN BBIYUCIIHTH O -MocTosiHHYI0 CTedana-boabpiMana.
R=oT"
INR=Igo+nlgT
OtBer:y =M +K-X;
>>pl=polyfit(x,y,1);
>>stem(X,y);
>>hold
>>x1=xn:h:xk:%- 3anate X, ,wae, X,
>>y1=polyval(pl,x1);
>>plot(x1,yl);

oc=10":n=k

28. M3BecTHO, 4TO YCIOBHE CXOQUMOCTH MeToia PyHre-KyTTa 4-ro mopska, uCroiab3yeMoro
[P YUCIICHHOM MOJICIMPOBAHUH, 3aIIMChIBACTCS B BHJIC:
AX-A <2,78, rie AX -mIar UHTETPUPOBAHUS,

A -k03(QPUIHEHT, BXOIAIINNA B MOJICIIBHOE YpaBHEHHE % +Ay=0,y(0)=y,
X

y-uHTerpupyemas QpyHKIuUs.
[TomyunTs 3HaueHue A IS 3aJaHHOTO 11ara AX, Wik o A ONpeAeNuTbh ONTUMAILHBIN mar

WHTEIrPUPOBAHUS.

29. IlocnenoBaTenbHO COCTUHEHBI PE3UCTOP U3 METAJUIMUECKOU MPOBOJIOKH U

HOJ'IyrIpOBOI[HI/IKOBHﬁ peE3UCTOP. TeMnepaTypHLIe 3aBUCMMOCTH HX COHpOTI/IBHeHI/Iﬁ UMCIOT BU:
W

R, =R,aT;R, =R,e"", rae
R, =12501;R, =586-102Om; = 4-10°K ™

W =48-10" /luc;k =1,38-10% 1;—9"’

PazpaboTaiiTe anroputm, MO3BOJISIONINA OMPEACIUTD TEMIIEPATyPy ,TIPH KOTOPOM 001IIee
COTMPOTUBIIEHUE OyAeT MUHUMAIIBHBIM.

_dR
OtBer: R, =R, + R,;—— =0 -nonyuaercs TpaHCLIEHACHTHOE YpaBHEHNE OTHOCUTENHHO T.

noci

30. HapaJ'IJ'ICJIBHO COCAUHCHBI PC3UCTOP U3 METaJINYeCKOM IIPOBOJIOKH U HOJIprOBOI[HI/IKOBHﬁ

pesuctop. TemneparypHble 3aBUCUMOCTH MX CONPOTUBIICHUN NMEIOT BUJL:
w

R, =R,aT;R, =R,e T, rxe
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R, =1250m;R, =5,86-107Om;ax = 4-10° K™
W =4,8-10 Jluc;k =1,38-10% ’%wc

PazpaboraiiTe anropuT™, MO3BOJISIFOIINIA OMPECIIUTh TEMIIEPATYPy, IPH KOTOPO ob1iee
COMpOTHUBIIEHUE OyAET MaKCUMaIbHBIM.
Rm : Rn . dleP

; - =0 -nomyyaercs TPaHCLIEHACHTHOE YPAaBHEHUE OTHOCUTEIBHO T.
R,+R, dT

OtBer:R,,, =

14. O0pa3oBaTesibHbIE TEXHOJIOTHH

B pamMkax y4eOHOro Kypca MnperycMOTpeHO

- YTEHUE JICKIMA C JEMOHCTpalMeld TEXHUKH MAaTEeMaTH4YeCKHX IMPeoOpa3oBaHU
(menoM, Ha TpUdETBLHON OCKE), AHAIUTHYECKHUX METOAOB pemieHus auddepeHnaIbHbIX
YpaBHCHUW, HEIMHECWHBIX alreOpandecKuX ¥ TPAHCICHACHTHBIX YypPaBHEHUH, METOIUK
MOCTPOCHHUST ~ KOHEYHO-PA3HOCTHBIX CXEM, TEXHOJOTHMH TpOIEIYpHOTO H  OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHHS 10 BCEM MOJIYJISIM JUCITUILTAHBL,

- BBITIOJTHCHUE TIPAKTHYECKUX PAaOOT METOJaMU KOMITBIOTEPHOTO MOJICITUPOBAHUS C
UCIIOIB30BaHUEM BCTPOCHHOM cpeasl mporpammupoBanus VBA B Microsoft Office, a Taxke
JIPYTHX CUCTEM MTPOTrPAaMMHUPOBAHHS U MOJICTUpOBaHUs B pamkax yacoB CPC.

15. Ilepeyenn yueOHO-METOAUYECKOT0 O0ecnieueHHsl 1l 00yUaOUIUXCsl 10 JUCIUIINHE
Tleyamnvie u 21eKkmpoHHbIE UB0AHUS
1. Tynuusza, A. 1. MeTobl KOMIBIOTEPHOTO MOJCIUPOBAHUSA (PU3UUECKHUX MPOIIECCOB U

CIIOKHBIX cucteM : yudebHoe mocobue / A. M. TynunsiHa. — Cankt-IletepOypr :
VYuausepcurer UTMO, 2014. — 49 ¢. — ISBN 2227-8397. — Tekcr : 31eKTpOHHBIH //
OnekTpoHHO-OmOnuoreynass cucrema [PR BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/67284.ntml. —  Pexum gocTyma: Juis  aBTOPH3HD.
ITonb3oBareneit

2. CemenoB, M. E. MaTtemarnueckoe MojAeTUpOBaHUE (PU3NUCCKUX MPOIECCOB : yueOHOE
nocobue / M. E. Cemenos, H. H. HekpacoBa. — Boponex : Boponexckuii
rOCYJTapCTBEHHBIN apXUTEKTYPHO-CTpouTeNbHbIA yHUBepcuTeT, OBC ACB, 2016. — 94

c. — ISBN 978-5-89040-628-6. — TeKcT : 31eKTpOHHBIN // DIEeKTPOHHO-OMOIMOTEYHAs
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/72919.html. —
PexxuMm nocryna: qis asropusup. [lonszosarenen

3. CxmsapoBa, E. A. KommbroTrepHoe MopennpoBaHue (U3HUYECKHX SIBICHHHA : ydeOHOe

nocobue / E. A. CxispoBa, B. M. Mamtotun. — Tomck : ToMckHil TOTUTEXHUYECKUI
yauBepcuret, 2012. — 152 ¢. — ISBN 978-5-4387-0119-4. — TekcT : 37IeKTpOHHBIH //
OnekTpoHHO-OMOMuoreunass cucrema [PR - BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/34668.html. — Pexum goctyma: UL aBTOPH3UP.
[Tonp3oBarenen

4. AsepuenkoB, B. . OcHOBBI MaTeMaTH4eCKOro MOJEIUPOBAHUS TEXHUYECKUX CHUCTEM !
yuebHoe nocobue / B. U. Asepuenkos, B. II. ®enopos, M. JI. Xeiipen. — bpsuck :
BpsiHCKMIT TOCYAapCTBEHHBIN TeXHWUYECKHi yHuUBepcuter, 2012. — 271 ¢. — ISBN 5-
89838-126-0. — TekcT : 2MeKTpOHHBIN // DnekTpoHHO-OMONMMOTEeyHast cuctema IPR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/7003.html. — Peskum moctyma:
Ju1st asropusup. [lons3oBarenen

5. 3apukosckas, H. B. MatemaTudyeckoe MoaenupoBaHue cucteM : yuyeoHoe mocooue / H.
B. 3apukosckas. — Tomck : ToMckuil rocyaapCTBEHHBI YHHUBEPCUTET CUCTEM
yrpaBieHus: U paauosnektpornku, 2014. — 168 c. — ISBN 2227-8397. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OnOmMoreynas cucrema IPR BOOKS : [caiit]. — URL:
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12.

13.
14.
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16.
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18.
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http://www.iprbookshop.ru/72124.html. — Pexwum gocTyma: Juis  aBTOPH3UD.
ITonp3oBarenei

6. Anexkcees, /[. B. Kommbrorepnoe monenupoBanue pusnueckux 3agad B Microsoft Visual
Basic / JI. B. AnekceeB. — Mocksa : COJIOH-ITPECC, 2009. — 518 ¢. — ISBN 5-
98003-092-1. — Tekct : AIEKTPOHHBIA // DIeKTpOHHO-OMOMMOTeuHass cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/8649.html. — Pexwum moctyna:
nst apropusup. [lonb3oBareneit

7. KymukoB, WM. M. TexHomoruu pa3pabOTKH MNPOTPAMMHOTO OOECTIEYCHUs IS
MaTeMaTHUYeCKOro MoJeNupoBaHus Qu3nueckux mnpoueccoB. Yacts 1. Mcnonbs3zoBanue
CYIEPKOMIBIOTEPOB, OCHAICHHBIX Ipa)UUeCKUMU YCKOPHUTEISIMU : ydeOHoe mocobue /
N. M. KynukoB. — HoBocubupck : HoBocuOUpCKHI TOCYyIapCTBEHHBIH TEXHUYECKUN
yausepcuret, 2013. — 40 c. — ISBN 978-5-7782-2195-6. — Tekcr : 31eKTpOHHBIH //
OnekTpoHHO-Oubmoreunas  cuctema IPR BOOKS :  [caiit] —  URL:
http://www.iprbookshop.ru/45044.html . — Pexum pgocrtyma: st aBTOpH3UD.
[Tonb3oBareneit

8. Meroanueckue ykasaHus K JsaboparopHeiM paboram Ne 23,45 «MatemaTtudeckoe
MoJleJIMpoBaHue Ouonorudeckux cucrem» / cocraButenu B. A. Kopuarumna, 0. H.
barumesa. — Jluneuxk : JIuneukuil rocy1apcTBEHHbIA TeXHUYeCKUil yHUBepcuteT, ObC
ACB, 2011. — 28 ¢. — ISBN 2227-8397. — Tekct : 31eKTpOHHBIN // DNEKTPOHHO-

OubmmoreyHas cucrema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/17711.html. — Pexum moctyma: Juis  aBTOPHU3UD.
ITonp3oBareneit

9. MonuenupoBanue cuctem. [logxonel 1 MeTobl : yuebHoe mocodue / B. H. Bonkosa, I'. B.
l'openoga, B. H. Ko3znos [u np.] ; mox penakuueit B. H. Bonkosa, B. H. Koznos. —
Cankr-IlerepOypr : Cankr-IleTepOyprekuii monurexHuueckuii yausepeuteT [letpa
Bemukoro, 2013. — 568 ¢. — ISBN 978-5-7422-4220-8. — TeKcT : 31€KTPOHHBIH //
DOnekTpoHHO-OubnoTeunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/43957.html. — PeskuMm moctyma: 1ist aBTOPH3HP.
ITonp3o0Barenen

10. Knunaes, }0.B. KomnbsroTrepHOe MozenupoBanue B cpeax nporpammupoBanus VBA u
MatLab: Yue6. nocodue. Caparos: Capar. roc. TexH. yH-T, 2002. 98 c. ISBN 5-7433-
1036-X — Texcrt : anekrpoHHbIi— URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=16455&rashirenie
=rar

JdomoHuTebHAs JIUTEPATypa
(pexoMeHayeMble U31aHUS UMeEKOTCS B OM0auoTeuHoM onae kadeapbl u
peKoMeH10BaHbl Ha 3acenannu Kageapsl EMH (nmporoxou Nel or 01.09.2021 r.)
HCIO0JIb30BAHUIO B KaYeCTBe J0INOJHUTEIbLHOM JIUTEPaTyphbl)
I'ynn X., To6ounuk S. KomnproTrepHoe moxenupoBanue B ¢usuke B 2 4.: U.1. Ilep. ¢ anrn. — M.:
Mup, 1990. — 349c.; Y. 2. Ilep. ¢ aurin. — M.: Mup, 1990. — 400c.
Bbypcuan 2.B. ®usuka: 100 3amay ans penieHust Ha Komnborepe: Yueonoe nocooue. — CI16.: U]
«MuMy», 1997. — 256¢.
Horrep . BerancnurensHslie MeTops! B pusuke. — M.: Mup, 1975. —392c.
Aunexcees J1.B. KommbroTepHoe MojenupoBanue ¢usndeckux 3aaad B MicrosoftVisualBasic — M.:
COJIOH-IIpecc, 2004. — 528c.
HesikonoB B.I1., AGpamenkosa 1.B., Kpyrnos B.B. MatlLab 5 ¢ makeramu pacmmpenwuii./ [lox pen.
B.IL. JpsaxonoBa. — M.: Hommx, 2001. — 880 c.
Kimnaer HO.B. KomibroTepHble MOjEIMpOBaHUE B cpefax mporpammupoBanus VBA u MatLab /
10.B. Kimunaes, M.J1.Onpkun: Yueb. nocobue. — Caparos:Capar. ['oc. TexH. yH-T, 2002-98c.
TpyOenxos /[.M. Konebanus u BomHBI 1J1s1 r'yMaHuTapueB, Y4yeOHoe mocoOue aist By3oB. — CapaTos:
M3a. lNoc. Yu.-nayq. nientpa «Komremx», 1997. — 392c.
Wzyuenne nBMKEHUS 3apsDKEHHBIX YacTUI] B 3JIEKTpUUECKUX M MarHUTHBIX nomsx / }O.B. Kiunaes,
A.T. Knememos; Texnosn. ue-T Capar.roc. TexH. yH-Ta. — OHrensc, 2001r. — 8c. — len. B BUHUTHU
28.03.01, Ne765-B 2001.
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19. Knunaes 10.B. IIporpamuo-meromudeckoe oOecreueHne Kypca “MoaenupoBanue (HU3MUSCKUX
cuctem” Ha ocHoBe TexHojiorud VBA / 10.B. Knmuaes. // MHdopMallmoHHbIE TEXHOJOTUU B
obpazoBanuu : COoopuuk TpynoB XI Mexnynap. Kondepenuuu-seictaBku, MockBa, 5-9 Hosa0ps
2001r. — M., 2001. — Y.III. - C. 33-34.

20. UncneHHOe  MOJCIHMPOBAaHHE  CHCTEMBI  «pPOTOP-MAsSTHHK»  TEXHOIOTHYECKOW  YCTaHOBKH
ANEKTpOoaIMa3Ho 00paboTknu (GyHKIHOHANBHBIX y310B CBU-mpubopos / lomrux A.M. Kimnaes
10.B., Mypame H.A.; Texunon. un-t Capar. roc. TexH. yH-Ta. — OHrensc, 2003.-7c.-len. B
BWHUWTMH 25.03.2003, Ne 524-B 2003.

21. Kimunaes FO.B., Mypames J[.A. AHanuTHYecKoe pelllcHWe KpaeBoW 3ajadym  pacuéra
JJIEKTPOCTATUUECKUX TOJIei B  MEXKDIJICKTPOAHOM 3azope OunossipHoro snektpona. Co.
«CoBpeMeHHbIe Hay4yHble U nHpopMannoHHble TexHonorum», CI'TY, 21 oktsa6ps 2003r.,C.56-59.

22. omrux A. M., Kmmnaes 10. B., MypameB JI. A. K pacdery O3IEKTpUYECKOTO OIS
JIEKTPOMEXAaHUYECKON CHCTEMBI (UHHUITHOTO (OPMOOOpPA30BaHUSI C OHUIONISAPHBIM 3JEKTPOAOM. —
W3B: By30B. Mamunoctpoenus u3g MI'TY um. H. 3. baymana, 2004, Ne§, ¢. 56-62.

23. Kinunaes 10.B. M3ydenue NBMKECHUS 3apsDKEHHBIX YACTHI] B JCKTPHUECKHUX M MATHUTHBIX IOJISX
.Meron . yka3. K BeimonH . ydueOHO-uccien. pad. PaGoTer mo Qusmke ans CTYAEHTOB BCEX CIEIl.
Caparos: Uzn-so CI'TY, 2003 (0.75 m.1., 10c)

24. DOnpxua M.JI, Knmunaes 10.B. BBenenmne B koMIbloTepHOE MOjenHpoBaHue B cpene VBA : yueO.
noco6wue / [loBomk. akaz. roc. ciayx0s1 (CaparoB). - Caparos : [TAI'C, 2004. - 120 c. : un. ; 21 cwm. -
bubnuorp.: ¢. 120 (7 Ha3B.). PexomenmoBano [10BODKCKMM PEerMOHAIBHBIM yU€OHO-METOAMUSCKAM
LIEHTPOM BBICILIErO MPO(PECCHOHATHLHOIO 00pa30BaHus ISl MEXKBY30BCKOTO HCmoyib3oBanusa. — ISBN
5-8180-0172-5 : Oxzemmsipsl Bcero: 130

Memooduueckue ykazanus 0711 00y4aOUUXCSA NO OCB0EHUIO OUCYUNTIUHBL

25. IIpuHIMIIBI  KOMITBIOTEPHOTO MOJICIMPOBAHUS. MeETONbl YHCICHHOTO HWHTCTPUPOBAHUS H
mubdepentrpoBanus. CioyyaitHble Onyxaanus : MeTroauyeckue yKa3aHHsl K BBIOJHEHHUIO
npaktudeckux pador / FO.B. Kmmnaes, O.A. MonaxoBa— Durensc: OTU (pumman) CI'TY
umenu [larapuna FO.A., 2021. — 13 c¢. — Tekcr : oanmekrponnbii  — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=7832&rashirenie=doc

26. Pemenue ¢pusnyeckux 3a/1a4 Ha KOMIbIoTepe : MeToanyecKkue yKa3aHus K BBIMOTHEHUIO
npaktuueckux padot / FO.B. Knunaes, O.A. MonaxoBa— Jurensc: OTU (punuan) CI'TY
umenu 'arapuna F0.A., 2021. — 25 ¢. — Tekcr : 21eKTpOHHBIA —
URL.:http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=7846&rashirenie
=doc

16. MaTepuanbHO-TeXHHYECKOe o0ecnedeHne

1. YueOHast ayIuTOpPUs 1JIsl NPOBEJACHUs 3aHATHH JeKIHOHHOI0, CEMMHAPCKOI0 THIIA,
IPYNNOBBIX U HHANBUAYAJIBHBIX KOHCYJbTALMIi, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOI
aTTecTalnu

YKOMIIJIEKTOBaHA CHEIHATN3UPOBAHHON MeOeIbl0 W TEXHHYECKUMH CpEICTBAMHU
oOyuenust: 20 ctonoB, 40 crynabeB; pabouee MecTo NpenojaBaTess; MapKepHas  JJOCKa;
npoektop BENQ 631, cranmoHapHBIi NPOEKIIMOHHBIA  AIKpaH, CHCTEMHBIH  OJIOK
(Atom2550/41'6/500, kmaBuatypa, MbIIIb) MOJKIFOYEHHBIA B CETh C BBIXOJIOM B MHTEpHET u
JOCTynoM B MH(popManoHHo-00pa3zoBatenbhHyto cpeny ITU (bunuan) CI'TY umenu [Marapuna
I0.A., yueOHO-HaryIsAgHBIE TOCOOMS, OOECIEeYHBAIOIIME TEMAaTHUYECKUE WILTIOCTPAMH T10
paboueit mporpaMme TUCIUTUTHHBI.

[Tporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.
2. YuyeOHasi ayaquTOpHMs /I TPOBeJeHHS NPAKTHYECKUX 3aHATHI, TIPyNNOBBIX M
WHAUBHAYAJTbHBIX KOHCYJIbTAIUH, TEKYIET0 KOHTPOJIS.

YKOMIIJIEKTOBaHA CHEIHATU3UPOBAHHON MeOenbl0 M TEXHUYECKUMH CpEeACTBaMHU
oOyuenus: 12 cromoB, 12 crynbeB; pabouee MecTO NpenoAaBaTesisi; MapKepHas Jocka, 12
kommbiotepoB (I 3/ 8 T6/ 500), monutoper 24' BENQ, LG, Philips, kmaBuatypa, MbIiib).
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Kommprorepsl 00beIMHEHBI B JIOKAJBHYIO CETh C BBIXOAOM B MHTEpHET M IOCTYNIOM B
uHpopMannoHHO-00pa3oBarenbhuyto cpeny OTU (pummman) CI'TY umenn larapuna FO.A.,
y‘IC6HO-HaFJ'I}II[HBIe HOCO6I/I}I, O6eCHe‘lI/IBaI-OH_[I/Ie TEMATUYCCKUE MIIIIOCTpAllMU I10 pa60qel71
nporpamMme I1MCHUIJINHEIL.

ITporpammuoe obecneucuue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, Microsoft , Excel , VBA Excel, MatLab, STATISTICA,
SPSS, «on-line» - cepucel: MHK u MatLab.

Pabouyro nporpamMmy cocTaBuil 8 R T
N/ < Al /

1.¢.-M.H., mpodeccop //C 2 /¥O.B. Kiunaes/

17. lonoJiHeHHus1 ¥ U3MeHEHNsI B padoyeii mporpamme

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kaeapsl
« » 20 roja, mpoTokoj Ne

3aB. kadenpoii / /

Buecennbie n3mMeHeHus yTBepkaeHbl Ha 3acenanun Y MKC/YMKH
« » 20 _ ropa, mpoTokosa Ne
[Ipencenarens YMKC/YMKH / /




