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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

HensiMu OCBOCHUS TUCHUIUIAHBI (MOIYJIS) SBJISIIOTCS :

- (hopMUpOBaHUE YMEHHUS HaXOAWUTh aJIEKBAaTHYIO 3amMeHy mpouecca B PTC
COOTBETCTBYIOLIEW MAaTEMATUYECKOU MOJEIIBIO;

- HCCJIEJOBaHUE MaTeMaThuueckux mojenneit PTCMeToiamu BBIYUCIUTEIBHON
MaTEeMAaTHKH C MPUBJICUCHUEM CPEJICTB COBPEMEHHON BHIYUCIUTEILHON TEXHUKH.

3amayamMu AUCIUTUIUHBI (MOJTYJIs) SIBJISIFOTCS:

- OBJIQJICHHE 3HAHUSIMU O METOJaX COCTABJICHUS MAaTEeMaTUYECKUX MOJIeen
PTC;

- OBJIQJICHHE 3HAHUSAMU OO0 HCCIICIOBAHMM MaTeMAaTHYECKUX MOJeJed Ha
OBM ¢ nomonibo NpUKIaJHBIX TPOTPAMM.

2. Ilnanupyemblie pe3yabTaTbl O0Y4YEeHUS 110 JUCHUTUIMHE (MOIYJIIO).

[lepedyenp GopMUpyEeMBIX pPE3yJIbTaTOB OCBOEHHUS  00pa3oBaTesbHOMN
nporpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe 00y4eHus M0 AUCIUILTMHE (MOJIYIIO):

OIIK-1 - CriocobeH mpuMeHsITh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE
3HaHUSA, METOAbl  MaTEeMaTUYECKOro  aHajlu3a W MOJEJIHUpPOBaHUS B
npodeccuoHaIbHOM eITeNbHOCTH |

OIIK-11 - CroocobeH oOpraHuM3oBBIBATH pa3pabOTKy U TPUMEHEHHE
QITOPUTMOB M COBPEMEHHBIX HHU(PPOBBIX MPOrPaMMHBIX METOJOB PACUYe€TOB H
IPOCKTUPOBAHUSI OTHEIBHBIX YCTPOWCTB M TMOJACUCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C UCTIOIB30BAHUEM CTAaHAAPTHBIX UCTIOTHUTEIBHBIX U
YOPABJISIOMIMX ~ YCTPOMCTB, CPEACTB  aBTOMATUKH, H3MEPUTENBHOU U
BBIUMCIIUTEIbHOM TEXHUKA B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM,
pazpabaTpiBaTh  IUGPOBBIE  AITOPUTMBI U TPOTPAMMBl  YIPABJICHHS
POOOTOTEXHUYCCKHX CUCTEM ;

OIIK-13 - Croco0OeH HCIOJB30BaTh OCHOBHBIE IIOJIOKEHMS, 3aKOHBI M
METOJIbI €CTECTBEHHBIX HAyK W MaTeMaTUKd Npu (POPMUPOBAHUU MOJEIECH U
METOJIOB UCCJICIOBAHNUS MEXaTPOHHBIX M POOOTOTEXHUUYECKUX CUCTEM;

IIK-1 - CrocobeH cOoCTaBIATh MAaTeMaTHYCCKHE MOJCIH MEXaTPOHHBIX M
pPOOOTOTEXHUYECKUX CHUCTEM, WX TMOJACUCTEM, BKIIOYAs HWCIOJIHUTEIbHEIE,
MH(GOPMAIIMOHHO-CEHCOPHBIE W YIPABIISIONINE MOIYIH, C TPUMEHEHHEM METO/I0B
dbopManbHOW JIOTHKH, METOJOB KOHEYHBIX aBTOMaToB, cered [lerpm, MeTtomoB
HMCKYCCTBEHHOT'O HWHTEIIJIEKTa, HEUYETKOW JIOTMKH, TEHETUYECKUX AaJrOPUTMOB,
HMCKYCCTBEHHBIX HEUPOHHBIX U HEMPO-HEUETKUX CETEM;

IIK-2 - Cnioco6eH ucnoib30BaTh UMEIONIHUECS IPOTPAMMHbBIC TTAKEThl U, PU
HEOOXOOUMOCTH,  pa3pabaThiBaTh  HOBOE€  IpOrpaMMHOE  OOecIlieueHHe,



HeoOxonumoe aisi o0pabOTKU MH(OpMaUUKU U YIpaBICHUS B MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEMAX, a TAKXKE I UX MMPOCKTHPOBAHMS;

IIK-3 - Cmoocoben pa3pabaTbiBaTh  AKCIEPUMEHTAIBHBIE  MAKETHI
YIPaBJSIOMINX, HHOOPMAIIMOHHBIX ¥ UCTIOJTHUTEIBHBIX MOIYJICH MEXaTPOHHBIX H
POOOTOTEXHUYECKMX CHUCTEM M TPOBOJIUTH UX HCCIENOBAaHHE C MPUMEHEHHEM
COBpPEMEHHBIX HH(POPMAITMOHHBIX TEXHO-JIOTHIA;

IIK-5 - CnocoGen pa3zpabaTbiBaTh METOJMKHN MPOBEIECHUS SKCIIEPUMEHTOB U
MPOBOJIUTH SKCIIEPUMEHTHI Ha JICHCTBYIONINX MaKeTax M 00pa3iax MeXaTpOHHBIX
U pOOOTOTEXHUYECKMX CHCTEM M HX TOJCUCTEM, 00pabaThiBaTh pPe3yibTaThl C
NPUMEHEHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHMH M TEXHUYECKHX
CPEICTB;

IIK-8 - CmocoOeH BBIMONHATH TEOPETUYECKHE M IKCIEPUMEHTAIBHEIC
UCCIICJIOBAHUS MEXAaTPOHHBIX M POOOTOTEXHUYECKHX CHUCTEM C HCIIOJIb30BAHHEM
COBPEMEHHBIX HH(POPMAITMOHHO-U3MEPUTEIHHBIX YCTPOICTB.

OOyueHue 1Mo AUCIUILUTHHE (MOTYJIIO) TIPE/IITOJIaraeT, YTo M0 €ro pe3yIbTaTaM
oOyyJaromuiics Oyer:

3HaTh:

3HaTh OCHOBHBIE MPHUHIMIIBI U METOJIbl MAaTEMATHUUYECKOTO MOJICIUPOBAHUS
JTUHAMHUKNA POOOTOTEXHUYECKUX CUCTEM;

3HaTh MAaTEMAaTHYECKUW ammapaT JJjisi ONHUCAHUSI KMHEMATHUKH U JUHAMUKH
MHOT'O3BEHHBIX MEXaHU3MOB;

3HaTh METOJBl YHCJICHHOTO perieHus auddepeHuanbHbIX YpaBHCHUN
JBIKCHHS POOOTOB;

3HATh MPUHIIMIIBI TOCTPOSHUSI KOMITBIOTEPHBIX MOIEIICH POOOTOTEXHMYECKUX
CUCTEM;

3HaTh COBPEMEHHOE TMPOTPAMMHOE OOECHEeUYeHHE I MOJICTUPOBAHUS
po6OTOB;

3HaTh METOBI IapaMeTPUYECKON UACHTH(PUKALIUN MoOJEeIen
POOOTOTEXHUICCKUX CHCTEM;

3HATh MPUHITUIIBI BEpUDUKAIIUN U BATUJAIIMU KOMITBIOTEPHBIX MOJICIICH;

3HATh METOJbI ONTUMHU3AIMNHN TapaMEeTPOB POOOTOTEXHUYECKUX CHCTEM Ha
OCHOBE MOJIEJIEH.

Ymern:

YMETh COCTaBJISATh MaTeMAaTHYECKUE MOJEIN KUHEMAaTHUKA W JAUHAMUKHU
POOOTOTEXHUYECKUX CUCTEM;

yMeTh  pa3padaTbiBaTh KOMIIBIOTEPHBIE MoAenn  poOOTOB B
CIEUUAIU3UPOBAHHBIX MPOrPAMMHBIX Cpelax;



YMETh TPOBOAWTH IMAPAMETPUYCCKYI0 HIACHTU(DUKAIMIO MOJAEIeH TI0
AKCIIEPUMEHTATBLHBIM JIAHHBIM;

YMETh BBITIOJTHATH YHCIICHHOE MOJICITUPOBAHHKE JTUHAMUKH
POOOTOTEXHUYECKUX CUCTEM;

YMETh aHAJIM3UPOBATh PE3yJbTAaThl MOJICTUPOBAHUS W JIeJaTh BHIBOJABI O
TIOBE/ICHUH CHCTCMEI;

YMETh ONITUMHU3HUPOBATH MapaMeTPbl pOOOTOTEXHUUYECKUX CHCTEM Ha OCHOBE
MOJICIICH;

YMETh MPOBOAUTH BEPHUPUKAIMIO ¥ BATHIAIMIO KOMIIBIOTEPHBIX MOJICIICH;

YMETh BBIOMpATh aJCKBATHBIC METOJBI MOJICTUPOBAHUS IS Pa3IMUHBIX
KJIACCOB POOOTOTEXHHUUECKUX CHCTEM.

Baaners:

BJIAJICTh MATEMAaTHUUYECKUM aIllmapaToM sl MOJCIUPOBAHUS KUHEMATUKU U
JTUHAMUKHA pOOOTOB;

BJIAJ€Th  HaBBIKAMHU  pabOTBI ¢  TMPOTPAaMMHBIMH  KOMIUJIEKCAMU
MOJCITUPOBAHUS POOOTOTEXHUYECKUX CUCTEM;

BJIaJIETh METOJAMH YMCJIEHHOTO MHTETPUPOBAHUS YPAaBHEHUH JBUKCHUS,

BJIAJIETh METOJUKAMU MapaMeTPUUECKON UACHTU(DHUKAIIUA MAaTEMAaTUUYECKUX
MOJIEJICH;

BJIAJETh TEXHOJOTHUAMH BepUPUKAIIMKU U BaJuJalldd KOMIIBIOTEPHBIX
MOJIEJICH;

BJIaJIETh METOIaMU aHAJIN3a U UHTEPIIPETAIIMU PE3YITATOB MOJICIMPOBAHUS;

BJIAJICTh HAaBBIKAMHU ONTHMU3AIMU TTAapaMETPOB POOOTOTEXHUUYECKUX CHCTEM
Ha OCHOBE MOJIEJICH;

BJIAJIETh COBPEMEHHBIMH TOJXOJaMHU K CO3JaHUI0 IHU(PPOBBIX IBOHHHUKOB
POOOTOTEXHUYCCKHX CHCTEM.

3. O0beM TUCTMIUTAHBI (MOYJIs).
3.1. O6mas Tpy10eMKOCTh JUCITUTLINHBI (MOTYJIs).

OO6mrast TPyIOEeMKOCTh AMCHMIUIMHBI (MOIyJsi) coctaBiser 9 3.e. (324
akaJeMH4ecKux daca(oB).

3.2. O6bem pgucturumHbl (Momynsi) B (opmMe KOHTakTHOHW paboOThI
oOydJaromuxcs C  MeJaroruyeckuMud  paOOTHUKaMU U (WIH)  JIMIAMH,
MPUBJIEKAEMbIMU K peann3aln o0pa3oBaTEIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
MIPU IPOBEACHUN YUCOHBIX 3aHITUM:

KommaecTBo yacoB

Twur yaeOHbIX 3aHATHI

Beero| Cemectp




Ne2 | Ne3

KonraktHas pabora mmpy poBeieHnN y9eOHBIX 3aHATHH (BCETO0): 96 48 48
B ToMm uncne:

3aHATHS JIEKIIMOHHOTO TUTIA 32 16 16
3aHATUS CEMUHAPCKOTO TUIA 64 32 32

3.3. O0peM nucCUUIUIUHBL (MOAyJA) B (hopMe CcaMOCTOSTENbHOU pabOThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM pabOThl O0O0ydYaroIIUXcs ¢
NeIaroTHIeCKUMH PaOOTHUKAMU | (WJIH) JIMIIaMU, IPUBJIEKAEMBIMH K peaIi3aluu
o0pa3oBaTeNpbHONW TMPOTpaMMBl HA HWHBIX YCIOBHSX, TMPH TPOBEACHUH
IPOMEXKYTOYHOM aTTecTalluy COCTaBIsIeT 228 akajeMU4YecKkux yaca (oB).

3.4. Ilpu 06yueHuHu Mo UHIMBUIyaIbHOMY YYEOHOMY IIJIaHy, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCIUIUIUHBI (MOIYJIA) MOXKET ObITh peaanu30BaH
MOJIHOCTBIO B (hOpPME CaMOCTOATEIBHOM paboThl 0Oydaromuxcs, a Takke B popme
KOHTaKTHON paOOThl 00yYaroUMXCs C MEAArorMuecCKUMH paOOTHUKAMU U (WJIH)
JUIAMU, TIPUBJIEKAEMbIMU K peasi3alii 00pa30BaTeIbHON MPOTpaMMbI Ha WHBIX
YCIJIOBUSIX, IPU MPOBEICHUHU IPOMEKYTOUHOMN aTTECTALUU.

4. ConepxaHue TUCIUILIMHBI (MOTYJIS).

4.1. 3aHITHSA JIEKIIMOHHOTO THUIIA.

TemaTuka JICKIITMOHHBIX 3aHATUH / KpaTKO€ COACPKAHUEC

1 |OOuue moyioKeHus MOJACIIUPOBAHUS.
PaccmaTprBaembie BOITPOCHI:

- MOI[CJ'II/IpOBaHI/Ie KaK METO[ Haquoro IIO3HAHMUS,

- OCHOBHBIC ITOHATHUA U OHpeI[eHeHI/DI;

- O6J'IaCTB HpI/IMeHeHI/Iﬂ MaAaTEMATHYCCKUX MOﬂeHeﬁ;

- OB ¥ MECTO MOJENUPOBaHUA B mipoekTupoBanuu PTC.
2 |AnexBatHOCTh 1 3D PeKkTUBHOCTD MoJenel. Kitaccudukanus Mmoienei.
PaccmaTprBaemblie BOITPOCHI:

- aJICKBaTHOCTb MOJIECIIH,

- IIPOLECC IMMOCTPOCHUSA MOICIIN;

- TeOpHs MOI00HS;

- (hakTOpBI, BIKSIONINE HA AEKBATHOCTh MOJICIIH;

- KITaccu(puKaIus MosIenen.

3 OCHOBHBIE 3Talbl MATEMATHYECKOTO MOACIINPOBAHUA.
PaccmartpuBaeMble BOIIPOCH:

- OCHOBHBIC MTOHATHUA MATCMATUYCCKOTI'O MOACINPOBAHUS;
- Knaccmbm(aum MAaTEMATHYCCKHUX MOHGHCﬁ;
- UCNOJIb30BAHUC MPUKIIAIHBIX IIPOrpaMM I CO3AaHUs MO,Z[CJICﬁ;

- OTallbl MATEMATHYICCKOT'O0 MOJACIIMPOBAHM.




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/i
4 |Pa3HOBUIHOCTH 3a7a4 MOJACIUPOBaHUSL. METOIbl MAaTEMATUYECKOTO MPOTPaMMUPOBAHUSL.
PaccmaTprBaemMbie BOITPOCHI:
- IpsSIMbIE ¥ OOpaTHBIE 3a]1a9U MOJICTTMPOBAHUS U TIPUMEPBI;
- IETEpMUHUPOBAaHHbIE U CTOXaCTHYECKHUE 3aJIa4M U IPUMEPBI 3TUX 3a/1a4;
- IMHEHHBIE U HENMHEWHBIE 3a/1a4H;
- KJTacCU(UKAIMs METOZ0B MaTEMAaTHYECKOI'0 TIPOTPAaMMHPOBAHUSL.
5 |/IuneiiHO€ MporpaMMupOBaHHUE.
PaccmarpuBaemMble BOIIPOCHI:
- OCHOBHBIE ITOHSTHS JIMHEHHOT'O ITPOrpaMMHUPOBAHHST;
- IPUMeEPHI PEIIeHHs 3a/1a4 JINHEHHOr 0 IPOrpaMMHPOBAHUSL.
6 |HemuueitHoe mporpaMMupoBaHHe.
PaccmartpuBaemMble BOIIPOCHI:
- BUJIbI HEJTUHEHHBIX MOJIENICH;
- MaTeMaTHYeCKOe ONHMCaHNe HEIMHEHHbBIX MOJIeNel;
- TIpUMeEpBI pellieHus 3a7ad HelnHeiHoro mporpammupoBanus 1yist PTC.
7 |MaremaTnueckue Mojenu B Buje TuddepeHnaabHbIX YpaBHEHHH.
PaccmaTprBaeMble BOIIPOCHL:
- MaTeMaTH4eCKOe ONKMCaHue MOJIeNH B Bujie i depeHnnanbHbIX ypaBHEHNIT;
- crocoObl UCCIIEIOBAHUS MOJIENU B BHE AU PEepEeHIMAIBHBIX YPaBHEHUH;
- IIpPUMEP PELICHUs U1 OHOMACCOBOM MEXaHUYECKOW CUCTEMBI;
- MOZIeNH, 3a/laHHbIEC B BU/IE YPABHEHUH B YACTHBIX IIPOM3BOJHBIX.
8 |CroxacTuuyeckue MOIEIIH.
PaccmarpuBaemble BOIIPOCHI:
- OCHOBHBIC ITOHATHS TEOPUH BEPOATHOCTEH;
- IPUMeEPBI CTOXaCTHYECKUX MOAEIEH;
- 06paboTKa OIBITHBIX TaHHBIX.
9 |HckyccTBEHHBIM MHTEIUICKT U €ro ucrnosb3oBanue B PTC.
PaccmatpuBaemble BOIIPOCHI:
- HCTOpPHSI BOSHUKHOBEHHUS M Pa3BUTHS UCKYCCTBEHHOTO HHTEIIEKTA;
- CHCTEMBI TEXHUYECKOT'0 3peHUS;
- pacro3HaBaHUE U aHAIIN3 N300paKEeHHI;
- HCKYCCTBEHHBIE HEHPOHHBIE CETH.
10 |OcHoBHEIE 3aJa4d JTMHAMHUKHN MCXaHNYCCKNX CUCTEM U CII0COOBI UX PCILICHUA.
PaccmarpuBaemble BOIIPOCHL:
- o0Imye CBeIeHNs 0 TMHAMUKe MexaHndeckux cucreM (MC);
- knaccuukanus MC;
- OCHOBHBIE 3aJa4i TUHAMHUKH MC;
- CITOCcOOBI PEIeHnsT OCHOBHBIX 3a7a4 auHamuka MC.
11 HOCTpOGHI/IC PaCUYCTHBIX CXEM MEXaHUYCCKUX CUCTEM U O6H_[I/Ie IIPUHIUIIBI UX pacyCTa.
PaccmarpuBaemble BOIIPOCHL:
- 0003HaYEHUS Ha SKBHBAJICHTHBIX cxeMax MC;
- OCHOBHBIE 3aKOHBI TUHAMUKH;
- KITaccuukanus cu;
- npuHnun damambepa;
- ypaBHeHus Jlarpamxka.
12 HpI/IBe,Z[eHHLIC MacCCbl, MOMCHTBI HUHCPLIUHU, CUJIBI 1 MOMCHTLI CHUJT MC.

PaCCManI/IBaGMBIG BOIIPOCHI:

- IpaBUJIa HAXOXKACHUS IPHUBCACHHBIX CUJI 1 MOMCHTOB CUJI;

- IPpUBHUJIAa HAXOXACHUA MIPUBCICHHBIX MACC U MOMCHTOB MHCPIUH,
- IPUBCACHUC )KeCTKOCTGﬁ;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- IPUBEJICHHBIE MACChl, MOMEHTBI UHEPILIUHU, CUIIBI 1 MOMEHTHI cii1 MC, IpUBEEHHBIE )KECTKOCTH Ha
TIpuMepe MeXaHWIEeCKOH CUCTEMBI KauaHHsl pyKH poOoTa.

13

VYpaBHEHUS IBUKEHHUS )KECTKMX MEXAHUUYECKUX CUCTEM.

PaccmarpuBaemMble BOIIPOCHI:

- YpaBHEHHS ABYKEHHUS JIJIsI HEHATPY>KEHHBIX MEXaHH3MOB;

- COCTaBJICHHE YPaBHEHNH JIBM)KEHUS TP HATPYKECHUH MEXaHU3MOB;

- IPUMEPHI COCTABIICHNS] YPaBHEHUH ABMKEHHSI ISl 3JIEKTPUIECKHUX TTPUBOIOB POOOTOB.

14

I[I/IHaMI/I‘-IeCKI/IG MpoHCCChl HCHAI'PYKCHHBIX MCXaHU3MOB, ITPHU HArpy>XCHUHU U I10CJIC

pasroHa.
PaccmartpuBaemMble BOIIPOCH:

- YpaBHEHHUSI JABWYKEHHMS JIJIsl HEHATPY)KEHHBIX MEXaHH3MOB;

- COCTaBJICHHE YPaBHEHUH JIBM)KEHUS TP HATPYKCHUH MEXaHU3MOB;

- IPUMeEPHI COCTABIICHNS] YPaBHEHUH ABHKEHHSI JUISl 3JIEKTPUUECKHUX ITPUBOOB POOOTOB.

15

OcHOBBI pacueTa TMHAMUKH POOOTOTEXHUYECKUX CUCTEM C MIPUCOEIMHEHHON Maccol U ¢
THOKMMU 3BEHBSIMHU.

PaccmaTprBaeMble BOIIPOCHL:

- OCO6CHHOCTI/I JWHAMUKH MallluH C FI/I6KI/IMI/I 3BCHbSIMU.

- IIPUMEP COCTABJICHUS YPaBHEHUH JBMKEHUS AJIs1 KOHBEMEpa.

16

HI/IHaMI/I'-IeCKI/Ie pacucCThL MC ¢ THUAPABINYCCKUMHU, TIHEBMATHYCCKUMU U

OJICKTPUYCCKUMHU CBA3AMMU.

PaccmatpuBaemble BOIIPOCHI:

- 0COOGHHOCTH COCTABJICHHS YPaBHEHUH AMHAMHKH UL MEXaHUYECKUX CUCTEM C THAPABINYECKUMHU
CBSI35IMHU;

- 0COOGHHOCTH COCTABJIEHHS YPABHEHUH AUMHAMHKH JUIS MEXaHUYECKUX CUCTEM C THEBMATHYECKUMHU
CBSI35IMHU;

- 0COOGHHOCTH COCTABJICHHS YPaBHEHUH AMHAMHKH UL MEXaHUUECKUX CUCTEM C AIIEKTPUUECKUMHU
CBSI3SIMHU.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JIaGopatopHbie pabOTHI

HaumenoBanue nabopatopHbix paboT / KpaTKoe cofepKaHue

B pesynbraTe BhInoNHEHUS J1a00paTOPHOI pabOTHI
B pesynbTaTe BhINONHEHHUS J1a00OpATOPHOIT pabOThI pacCMAaTPUBACTCSI PA3JIMUHBIE METO/IbI PEILICHUS 33124 C
moMorsio Python.

Omnwucanue cucremsl au¢pepeHanbHbIX ypaBHeHuit B Python.
B pesynbTaTe BBIIOIHEHHUS J1a00paTOPHON pabOTHl paccMaTPHBAIOTCS MPABHIIA COCTABIICHHUS MPOrPaMMBI
JUTA perieHus ud ¢ epeHnaIbHBIX YPaBHEHHH.

Mo enupoBaHue MPOLECCOB B OHOMACCOBON CHCTEME.
B pesynbraTe BhIIONHEHNS TA0OPAaTOPHOI pabOTHI CTPOUTCS MaTEMaTHIECKast MOZENb JJIsl OTHOMACCOBOH
MEXaHUYECKOU CHCTEMBI U HCCIEAYeTCs ¢ HoMolbio Python.

Maremarudeckoe MOJCIIMPOBAHUC MTPOLECCCOB B ﬂBYXMaCCOBOﬁ MEXaHMYECKOM CHCTEME.
B pesynbraTe BhITONHEHHS 1Ta00paTOpHOIT pabOTHI CTPOHUTCSI MOJIENb IByxMaccoBoit MC u uccrnemyercs ¢
nomornsio Python.

CocraBienue ypaBHCHI/Iﬁ JUHAaMUKHW OJI1 MEXaHHUYECKOM CHUCTEMBI.
B pesynbraTe BhIIONHEHNS TaOOPaTOPHOI pabOTHI COCTABISETCSI MOJIENb JUIS 33/IaHHOMN TIPETojaBaTesieM
MC u uccnenyercs B Python.




HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

MaremMaTH4decKkoe MOACIIUPOBAHUC ITPOLICCCOB B MEXaHHYECKOM CHCTEME.
B pesynbraTe BhIonHEeHHs 1abopaTopHOil paboTs! nBmwkenne MC Mopenupyercs u nccnenyercs B Python.

MopenupoBanue pabotsl MC ¢ THAPABIMYECKAMU CBS3SIMH.
B PEIYJIBbTATE BBINTOJHCHU A na6opaTopH0171 pa6OTLI MOICIIUPYECTCA pa60Ta TUAPABINYCCKOIo MpruBoaa.

MonenupoBanue padbotet MC ¢ 31€KTPHUECKUME CBS3SIMH.
B pe3ynbTate BRIIONIHEHHS J1A00OpaTOPHOH pabOThI MOIEIUPYETCs padoTa 3JEKTPUIESCKOro MPUBO/IA
NOCTOAHHOI'O U MEPEMCHHOI'O TOKA.

OTaIbel MaTEMaTHYECKOTO MOJCIIMPOBAHUA HA IIPUMEPE MOACIINPOBAHUS JBUKCHUA

3BEHA MAHUITYJISITOPA.
B pesynbTaTe BBINOIHEHHUS 1a00paTOPHON pabOThl CTYICHTHI COCTABIISIOT MATEMATHYESCKYIO MOJIEIb.

10

TouHbIe M YNCIEHHBIE MCTOABI pCHICHUSA MATECMATHYCCKUX 3a/la4 U UX UCIIOJIb30BAHUC

IIpU MOACIIMPOBAHUU.
B pesynbraTe BhINONHEHHS 1aOOpaTOPHOIM paboThl pacCMaTPUBAIOTCS Pa3IMYHbIE METO/IBI PELICHHS 3a1a4
¢ omouibto Python.

11

[Ipsimble 1 0OpaTHbIE 3a1a4M MOJIEIMPOBAHMUSL.
B pe3ysbTare BHIOMHEHHS J1a00PaTOPHOH pabOTHI pacCMaTPUBAIOTCS PELIEHHS MIPSAMBIX 1 0OPAaTHBIX
3a/1a4 MOJEIUPOBAHHUSI.

12

CocraBieHre MaTeMaTHYECKON MOJIENIN ¢ TPUMEHEHUEM (yHIaMEHTAIbHBIX 3aKOHOB.
B pesynbTaTe BBIIOIHEHUS J1a00paTOPHON PadOThl PACCMATPHBACTCS COCTABICHHE MaTEMaTHUECKUX
Mozenel ¢ MPUMEHEHUEM 3aKOHOB COXPAHEHMs SJHEPTUHU, MAaTEPUH, UMITYJIbCa.

13

CocraBneHne MaTeMaTHIeCKOM MOJCIIN C IPUMCHCHUEM BapUallMOHHBIX ITPUHIHUIIOB.

CocraBlieHHEe MAaTEMaTHYECKON MOJICIIH C TNPUMEHECHHUEM BapUallUOHHBIX TPUHIUIIOB.

14

CocTraBieHre MaTEMAaTUYECKON MOJIEIU C MPUMEHEHUEM aHAJIOTHI.
B pesynbraTe BbINONHEHUS J1a0OPATOPHOIT pabOTHI pacCMATPUBACTCSI COCTABICHUE MaTEMAaTHYECKUX
MOZENEN ¢ MPUMEHEHUEM aHAJIOTH.

15

MaremaTudeckoe MOJCIINPOBAHUC (1)I/IBI/I‘I€CKI/IX IMPOLECCOB.
B pesynbTaTe BBIIOIHEHUS J1a00paTOPHON padOTHl pacCMaTPHBAIOTCS MATEMAaTHIECKHUE MOACIH
Pa3INYHBIX 10 NPUBOAE (HU3NIECKUX IPOLECCOB.

[IpakTnueckue 3aHATUA

/1

Tematuka IMPAKTUUICCKUX 3aHITUH/ KpaTKO€ COACPIKAHNC

JInHerHoe mporpaMMHUPOBAHUE.
B pe3ynbrare BBINONIHEHUS IPAKTUYECKOTIO 3aHIATHS CTYIEHTHI PEIIAIOT JMHENHYIO 3a/1a1y ONTUMU3ALIUU C
moMorsio Python.

Henunennoe nporpaMMHUpOBaHHUE.
B pe3ynbrare BhINONIHEHUS IPAKTUUYECKOIO 3aHITHS PACCMATPUBAETCSI PELICHHE 3314l HETMHEUHOT O
mporpammupoBanus B Python.

Mojens B Buie OOBIKHOBEHHBIX AU depeHInalbHbIX YpaBHEHUH.
B pesynbraTe BRIONHEHNS TPAKTHIECKOTO 3aHATHS PACCMAaTPUBAETCS COCTABICHHE YPABHEHNH THHAMUKH
JUTSL MEXaHUYECKOW CHCTEMBI M AaHAIMTUIECKHE CTIOCOOBI PEIICHNS 3THX YPaBHEHHUMH.

B PE3YIbTATC BBIIIOJIHCHUA ITPAKTHYCCKOIO 3aHATUA paCCMATPUBACTCA COCTABJICHUC
ypaBHeHPIfI JUHAMUKH 1711 MEXaHUYECKOM CUCTEMBI U aHAJTUTUUECKHUE CITIOCOOBI peuIcHusA

JTUX YPaBHEHHUM.
B PEIYIBbTATE BLINTOJIHCHHUS MPAKTHUICCKOT O 3aHATHA PACCMATPUBACTCA MOJCIIN B YaCTHBIX IPOU3BOAHBIX
Ha OIpUMEpe TCILIONIEPEAAYIN.




TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

/i

5 |BeposTHocTHBIE MOAENN. CTAaTUCTUYECKUE XaPAKTEPUCTUKH.

B PE3YIbTATE BBINTOJIHCHUS MMPAKTHICCKOTI O 3aHATHA CTYACHTBI HAXOAAT CTATUCTUYCCKUEC XaPAKTCPUCTUKU
BEPOSTHOCTHOM MOJIEIH.

6 |Anmpoxcumanus GyHKIHA.

B PEIYJIBTATE BBINTOJIHCHU S MPAKTHUICCKOT O 3aHATHA I Ha6opa JAaHHBIX HAXOOAT alllipOKCUMUPYIOIIUEC
(YHKIMN pa3IMYHBIX BHIOB.

7 |YHuBepcaJIbHOCTh MAaTEMAaTUYECKUX MOJIETIEH.

B PEIYIBTATE BBINMOJIHCHUS MPAKTUICCKOT O 3aHATHA CTYJACHTBI paCCMaTpHBarO MpPOLCCChI KoJieOaHuii B
o0BeKTax paBJIPI‘IHOﬁ IpUupoabl U y6€)KI[a}OTC$I B TOM, YTO HECMOTPA Ha pasHYIO CYITHOCTb OGT)CKTOB, M
COOTBETCTBYIOT I/I3OMOp(l)HI)Ie MaTCMAaTHYCCKHUEC MOJCIIN.

8 |HckyccTBeHHBIE HEHPOHHBIE CETH.

B PEIYIBTATE BBINTOJIHCHU S MPAKTUICCKOT' O 3aHATHS paCCMAaTPUBACTCA CITOCOOBI MMOCTPOCHUA HeﬁpOHHLIX
ceTei.

9 |CoBpeMeHHBIE CTIOCOOBI CCIIeIOBAHNS MATEMAaTHUECKIX MOJIEIICH B BHJIE
g depeHnnaibHbIX YpaBHEHHI.

B PE3YNbTATE BBIIIOJTHEHUS MPAKTUICCKOI'O 3aHATHA CTYACHTBI 3HAKOMSTCSI C COBPEMECHHBIMHA
NPOrpaMMHBIMH MPOJYKTaAMHU, KOTOPBIE MO3BOJISIIOT penath TuddepeHIranbHble ypaBHEHHS.

10 |CocraBiienue mporpamMmbl BeIYHcIeHUs GyHKIUU B Python.

B pe3ynbTare BBITOTHEHUS MPAKTHUECKOTO 3aHSITHS CTYJCHTBI COCTABIISIIOT porpammy B cpene Python.

11 |CocraBieHue mpoTrpaMMbl TOCTPOEHUS TPAPUKOB B PA3TUYHBIX CUCTEMaX KOOPANHAT.
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3aHATHS CTYIEHThI COCTABIISIOT IIPOrpaMMy [UIsl IOCTPOECHUS
Pa3IMYHBIX THIIOB IPadUKOB.

12 |Omnucanue cucremsl auddepeHnanbHbIX YypaBHEHHH B BUAe MaTpullsl B Python.

B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3aHIATHS PACCMATPUBAIOTCS IIPABUIIA COCTaBJIEHUS IPOTrPAMMBI
Jutst perienust quddepeHnnalbHbIX YPaBHEHUI.

13 |IIpumMeHeHue uepapXuyecKoro noaxoAa K COCTaBICHUIO MOIEIN MEXaHUYECKOU
cuctembl PTC.

B PE3YIBbTATE BBIIIOJTHEHUSA MPAKTUICCKOI'O 3aHATHA CTYACHTBI COCTaBJIAIOT IS MEXaHUYCEKOH CHCTEMBI
OJTHOMACCOBYIO U IByXMAacCCOBYIO MOJIEIIH.

14 |Pemenue cuctemsl quddepeHnaaIbHbIX YpaBHECHUH.

B PE3YNBTATE BBIIIOTHEHUA MMPAKTUICCKOT'O 3aHATHUA COCTABIIACTCA MaTEMAaTHICCKass MOICIIb I
OJIHOMACCOBOM MEXaHUUYECKOH CHCTeMBI U ucchenyercs B Python.

15 |MaremaTudeckoe MOJAETUPOBAaHUE MPOIIECCOB B IBYXMACCOBOM MEXaHUYECKOU cuCTEME.
B pesynbraTe BRIIONMHEHHS MPAKTHYECKOT0 3aHATHS COCTABIIIETCS MOJIENb ISl iByxMaccoBoid MC u
nccnexyercsa B Python.

16 |MaremaTudeckoe MOAECTUPOBAHUE MPOIIECCOB B MEXAaHUYECKOU cUCcTEME.

B PE3YNBbTATE BBIIIOTHEHUA MMPAKTUICCKOT' O 3aHATUA COCTABIIACTCA MOICIIDb IS SaHaHHOﬁ TpermogaBaTeIEM
MC u uccnenyercs B Python.
4.3. CamocrosiTenbHast paboTa 00y4Jaromuxcsl.
Ne
Bun camoctosiTenbHOM paboThI
n/m
1 |[loarotroBka K MPaKTUYECKUM 3aHATHSIM.
2 |M3yuyeHue TOTOTHUTEIBLHON TUTEPATYPHI.
3 | BeimosiHeHUE KypcOBOTO MPOEKTA.
4 | [logroToBKa K NpOMEKYTOYHON aTTECTALIUN.




[ToaroroBka Kk TeKymeMy KOHTPOJIIO.

4.4. IIpuMepHBII ITepeYeHb TEM KyPCOBBIX ITPOEKTOB
BapuanTt 1 «Pa3paboTka mporpaMMHOro ynpaBii€HUs CTaHKa JIJIsl PE3KU

MaHEeJIen»

Bapuant 2 «Pa3paboTka nporpaMMHOro yrnpaBieHus: MOPTaIbHOTO poOOTa

Bapuant 3 «Pa3paboTka mnporpaMMHOIo YyIpaBji€HUs KOHBEHEpPHOM W

poboTOM»

Bapuant 4 «Pa3paboTka mporpaMMHOrO ympaBjieHUsT POOOTU3UPOBAHHOU

SIYCHUKH 110 PEMOHTY 3JICMCHTOB INIOABHUXKHOTO COCTaBa»

Bapuant 5 « Pa3pabGoTka mporpammHOro yrnpasieHUs pOOOTH3UPOBAHHON

STUEHUKH 110 PEMOHTY 3JICMCHTOB JKCJIICZHOAOPOIKHOI'O ITYTH»

Bapuant 6 «Pa3paboTka mporpaMMHOr0 YNpaBlieHUs

pOOOTU3UPOBAHHOM

STUEHMKH 1O M3rOTOBJICHUIO 3JIEMECHTOB IIOABHUXXHOI'O COCTaBa»

Bapuant 7 «Pa3paboTka mporpamMMHOro YrpaBieHUs

STUCHKU IJIA CBApOYHbIX OHCpﬁHHﬁ))

Bapuant 8 «Pa3paboTka mporpaMMHOro yIpaBieHUs

STYCHKU IJIA IIOKPACOYHBIX OHGp&HHﬁ»

Bapuant 9 «Pa3paboTka mporpaMMHOro YIpaBieHUs

SAYEUKU TEPMETUZUPYIOIINX ONEpaLii»
BapuanT 10 « Pa3paboTka mporpaMMHOT0 ympaBJIeHUs pOOOTU3UPOBAHHON

pOoOOTH3UPOBAaHHOMN
pOOOTH3HPOBAHHON

POOOTU3UPOBAHHOM

SYEHKH 110 PEMOHTY 3JIEMEHTOB KEJIE3HOIOPOKHOTO Ty TH

5. llepedyeHnp wu3MaHUM,

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

KOTOpbIE PEKOMEHJYETCS HCIOJb30BaTh MpHU

rJJ; bubnunorpaduueckoe onucanue Mecro nmocrymna

1 Manukos, P. ®. OcHOBBEI MaTEMaTHYSCKOI'O URL.:
MOJIeNMpPOBanHus : yueGHoe nocobue / P. @. Manuxkos. | https://e.lanbook.com/book/5169
— Mockga : I'opsiuas nunus-Tenexom, 2010. — 368 (mara obpamenus: 21.04.2023). -
c. — ISBN 978-5-9912-0123-0. Texer: 21eKTPOHHBI.

2 | IInotuukos, C. A. Matemarnueckoe moaenupoBanue | URL:
CHCTEM yTpaBiieHus : yuebHoe mocobue / C. A. https://e.lanbook.com/book/283607
[InoTHukos, 1. M. Cemenos, A. JI. ®pagkos. — (nata obpamenus: 21.04.2023). -
Canxr-IletepOypr : HUY UTMO, 2021. — 193 c. TeKCT: SIIeKTPOHHBIH.

3 Kpbrxanosckuit, I'. A. MoaenupoBaHue URL:

TPaHCHOPTHBIX MpoIIeccoB : yueOHoe mocodue / I'. A.
KpsixanoBckuit. — Cankr-IlerepOypr : CIIOI'Y T'A,
2014. — 262 c.

https://e.lanbook.com/book/145484
(mata obpamenus: 12.04.2023). -
TeKcT: 3eKTPOHHBIN.




4 CaBuuy, E. JI. Texuuyeckoe oocmykuBanue u peMont | URL:
aBTOMOOUIIEH : yuebHoe nocodue / E. JI. Casuu, A. C. | https://e.lanbook.com/book/154191
T'ypekuit. — Musck : PHTIO, 2019. — 425 ¢. — (rata obpamenus: 21.04.2023). -
|SBN 978_985_503_959_5 Tekcrt: BHCKTpOHHLIﬁ.

5 ITerpos, A. B. MoaenupoBanue nporeccoB u cucrem | URL:
: yaebHoe mocobue / A. B. ITerpoB. — Cankr- https://e.lanbook.com/book/212213
erepGypr : Jlanb, 2022. — 288 ¢. — ISBN 978-5- | (1aTa obpamenus: 12.04.2023). -
8114-1886-2. TeKcT: 31NeKTPOHHBIH.

6 | Unbuuesa, B. B. MogenupoBaHnue cucrem u URL:
nporieccos : yuebHoe mocobue / B. B. npnuea. — | hitps://e.lanbook.com/book/147356
Pocros-Ha-Jlony : PLVIIC, 2020. — 92 c. — ISBN | (mara obpamenus: 12.04.2023). -
978-5-88814-894-5. TeKCT: 31NeKTPOHHBIH.

6. IlepeueHbp coBpeMeHHbIX NPO(ECCHOHANBHBIX ©0a3 JaHHBIX U
MH(POPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BATHCS MPH
OCBOCHUHU TUCHUTUTUHBI (MOIYJIS).

Odunmaneueiii caitt PYT (MUUNT) (https://www.miit.ru/).

Hayuno-texunueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru).

O6pazoBarenpHas miatdopma «FOpaiit» (https://urait.ru/).

DNEeKTPOHHO-O0MOINOTEUHAS cuctema U3/1aTeIbCTBA «Jlaub)

(http://e.lanbook.com/).
DneKTpoHHO-0nOMMoTeuHas cucteMa ibooks.ru (http://ibooks.ru/).
DneKTpOHHO-0MOMMoTeuHas cucteMa Znanium (http://znanium.ru/).

7. IlepeueHb  JUIIEH3MOHHOTO W  CBOOOJHO  PaACHPOCTPAHIEMOIO
IPOrpaMMHOI0 OOECIICUYCHHS, B TOM YHCJIE OTEUYECTBEHHOTO IIPOM3BOICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUS TUCIUIUTHHBI (MOJTYJIS ).

Microsoft Internet Explorer (unmu npyroit 6paysep).
Omnepanuonnas cucrema Microsoft Windows.
Microsoft Office.

Microsoft Project.

8. OmnmcaHne MaTepUaIbHO-TCXHUYCCKOW 0a3bl, HEOOXOIUMOW IS
OCYIIECTBIICHHS] 00pa30BaTEIBLHOIO MPOIECCA MO JUCHUIUIUHE (MOYIIIO).

1. PabGouee w™mecto mpemogaBateisi C TEPCOHATBHBIM KOMIIBIOTEPOM,
noakro4EHHBIM K ceTsiM INTERNET.

2. IlporpammHoOe oOecrieueHue [JIsi CO3JAaHUsI TEKCTOBBIX U rpaduuecKux
JOKYMEHTOB, MPE3CHTAIUN.

3. Chneuuanu3upoBaHHasi JIEKIIMOHHAsi ayguTOpuUs C MYJbTUMeEaua
arnmapaTypomu.



9. ®opma MPOMEKYTOUYHOM aTTECTALUH:

3a4eT BO 2 ceMecTpe.
KypcoBoii mpoekt B 3 cemecTpe.
DK3aMeH B 3 ceMecCTpe.

10. OueHouHbIE MaTEepUAIbI.

OrneHOYHBIE MaTepualibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEXYTOUHON
aTTeCTalluM, pa3pabaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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