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eab ocBOCHU S TUCHUIIUNHBI

N3yuenne u 1nONydeHHE INPAKTUYECKUX HABBIKOB IIOCTPOCHUsS MAaTEMAaTHYECKUX MOJIEIEH
TCXHOJIOTMYCCKUX MPOUCCCOB U CUCTEM C IMPUMCHCHUCM CTAHAAPTHBIX IMPOIPAMMHBIX IMAKECTOB U CPEACTB C
T CJIBIO IIOBBIIIICHUS UX 3(1)(1)GKTI/IBHOCTI/I MCTOAAaMHU MAaTCMATHUYCCKOI'0 MOJACIMPOBAHHA.

3a)1aq1/1 HU3YUCHUS NUCHUIUIMHBI: OCBOUTH METOJUKHA pa60TI)I B CTAaHJAPTHBIX MPOTrpaMMHBIX IMAKETax
H CpeACTBaX MATEMAaTHYCCKOIO0 MOACIUPOBAHHA TCXHOJIOTMYCCKUX O6”I>GKTOB, MCTOABI TOCTPOCHUA
CTaTUYCCKUX U JTUHAMHNYCCKUX MAaTEMAaTHUYCCKUX MOI[CJIGI;'I TEXHOJIOTHYCCKUX MPOLCCCOB C UCIIOJIb30BAHUCM
BCPOATHOCTHOI'O U ACTCPMHUHHUPOBAHHOTO IMOAXO0/JAa, HAYUUTHCA BBINOJIHATH IOCTAHOBKY M PCIICHUC 3aaa4U
HUCCJICJOBAaHUA, HHCHTHq)HKaHHH, MaTeMaTU4YCCKOro MOACIMPOBAHMsA, a TAKKE C(i)OpMHpOBaTB KOMIICTCHIIM
y oOyuaroruxcs corstacio OC BO HUSY MUODN.

OOyueHne MpOBOAUTCS B COOTBETCTBUU C MPO(PECCHOHATBHBIM CTaHIAPTOM:

«40.031. CpenuamucT 1O  TEXHOJOTHUSM  MeXaHOoOpaOaThIBAalOIIEro  IMPOU3BOJCTBA B
MAaIIHHOCTPOCHUMY.

MecTto qucuumuinabl B ctpykrype OOII BO

[lepeueHp AMCUMILINH, YCBOEHHME KOTOPBIX HEOOXOAMMO I W3YYE€HUN MAHHOW JAUCUUILIMHBL:
MaTeMaTHhKa, Gu3nka, HHPOpMaTHKa, MAaTEMAaTHUECKHUE METOJIbI B MHKCHEPHH.

B pesynbrare nzydeHus 3TUX JUCLUIUIMH 00ydaroluecs J0JKHbI 3HaTh OCHOBHbIE 3aKOHOMEPHOCTHU
€CTECTBEHHO - HAyYHBIX IUCIUIUINH, 3HATh U MPUMEHATh METOJIbl MAaTEeMAaTHYECKOTO aHan3a, TEOPUH
muddepeHnnanbHbIX  ypaBHEHUH, WHOOPMAIMOHHBIE TEXHOJOTHHM B  00JIaCTH  MaTeMaTUYECKUX
HUCCIIEJOBAHUM.

[lepeueHr AMCLUMILINH, YCBOGHHME KOTOPBIX CTYACHTaMHU HEOOXOOUMO [UIsl HU3YyYeHUs JaHHOU
muciuiInHbel:  Maremarnka, ®dumsuka, HWubopmaruka, TexHONIOTHS U S3BIKM TPOTPAMMHPOBAHUS,
KommbrorepHoe MoienpoBaHue B TEXHUKE, MaTeMaTndeckiue MeTOAbl B MHKEHEPHH.

3HaHUsl, MOTY4YEHHbIE TIPU OCBOCHHUU TUCIUIUIMHBI, HEOOXOIUMBbI IPU W3YYE€HUU TUCHUIUIUH Teopus

ABTOMATHYECKOro  ympaBiieHus, MHpopMmannoHHoe oOecreueHrHe MPOEKTUPOBAHHMS  TEXHUKHA /[
NHpopmanroHHble TEXHOJOTMH B MAIIMHOCTPOCHHUH, IPH MPOXOXKIACHHH Yy4eOHON mpakTUKU (110
MOJIYYCHUIO TICPBHYHBIX HABBIKOB pPa0OTBI ¢ TMPOrpaMMHBIM OOCCIICUCHUEM), IPOU3BOJICTBEHHOM
(TEeXHOJIOTHYECKOM) U TIPOU3BOJCTBECHHOM (IIPETMIZIOMHON) MPaKTHK, a TAaKXkKe B paMKax ['ocynapcTBeHHON
WTOrOBOM aTTECTAIUH.

[Ipy ocBOCHHMM HAHHOW TUCIUIUIMHBI CTYJACHT CMOXKET YAaCTHYHO IPOJIEMOHCTPHUPOBATH TPYAOBBIC
(107319112178

- B/03.6. Pa3paboTka TEXHOJOIMYECKHX IIPOLIECCOB H3TOTOBJCHUS JCTalled MaIIuHOCTPOCHUS
CPEIHEH CII0KHOCTH.

Komnerenunu oO0y4yamomerocs, ¢opmupyemble B pe3yJibTaTe OCBOCHUS

JUCIHHUIIIHHBI
B npornecce ocBoeHMs JaHHOW JUCHUIUIMHBI y CTYAECHTa (OPMHUPYIOTCS CIEAYIOINE KOMITETEHIINH:
YHuBepcanbHbIe

Kon HaunmenoBanue
WHaukaTopbl TOCTHKEHUS KOMIIETEHIINN
KOMIIETEHIINH KOMIIETEHIIUU
YKE-1 Cnocoben ucronb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
3HAHHUA JUCLMIUINH,  METOJbl  MAaTeMaTHMYeCcKOro  aHaiu3a U
€CTECTBEHHOHAYYHBIX MOJEIUPOBAaHUS, TEOPETUYECKOTO M IKCIIEPUMEHTAILHOTO
JUCLMIUINH, TPUMEHSATH | UCCIEOBaHUS
METO/IbI Y-VKE-1 ymers: MCnOab30BaTh MaTEMAaTHYECKUE METOJIBI B




nesirensHocTH (311]])

00J1aCTh 3HAHUA

MaTeMaTH4eCKOro TEXHUYECKUX  IPUIOKEHHUSAX, PACCUUTHIBATE  OCHOBHBIE
aHanu3a U | YMCJIOBBIE XApPAaKTEPUCTUKHM CIy4yailHbIX BEJIHMYUH, peulaTh
MOJEIMPOBAHUS, OCHOBHBIE 33Jaud MaTEMATUYECKOM CTAaTUCTHKH; peuiaTh
TEOPETUYECKOTO U | TUIIOBBIE PACUETHBIE 33U
SKCIIEPUMEHTAIILHOIO B-VKE-1 Bnagers: MeToJaMu MaT€MaTH4ECKOI'O aHajlu3a U
HCCIIEI0OBAaHUS B | MOJCJIMPOBAHUSA; METOJIaMU peIllIeHUs 3ajad aHaiu3a u
MOCTABJICHHBIX 33/1a4aX | pacueTa XapaKTePUCTUK (PHU3MUECKUX CHCTEM, OCHOBHBIMHU
npueMamMu  00pabOTKM  AKCTIIEPUMEHTANBHBIX  JIaHHBIX,
MeTozaMu  pabOThl €  NPUKIAAHBIMU  IPOrPAMMHBIMU
IPOJYKTaMH
npoeccuoHaIbHbIE
3agaun
. OOBexT umm Kon n HanmeHnoBanue NuaukaTopsl JOCTHKEHUS
npodeccuoHaTbHOM

KOMIICTCHIINHN KOMIICTCHIIUHU

AnHanns BIUSHUS
¢buzuko-
MEXaHUYECKHX U
TEXHOJIOTUYECKHU
X CBOMCTB
MaTepuasoB Mpu
paszpaboTke
TEXHOJIOTHYSCKUX
MIPOIIECCOB U
H3rOTOBJICHUH
U3 Ieni

[Ipoussoncteen | [IK-6 Cnocoben 3-T1IK-6 3Hath: BIUsHUE

HBIC U YUYUTEIBATDH (1)I/I3I/IKO- q)HBI/IKO-MCXElHI/IIIGCKI/IX n

TEXHOJOI'MYECKHU | MEXaHUYCCKUEC U TEXHOJOTHYECKIX CBOMCTB

e TEXHOJIOTUYECKHE MaTepUaIOB Ha TEXHOJOTUYECKUM

MPOILIECCHI; CBOMCTBA MAaTEpUAJIOB NP | IpOLECC

MaTepHAAITBI pa3zpaboTke V-IIK-6 VYMerb: aHanu3upoBaTh
TEXHOJIOI'MYCCKUX (1)I/ISI/IKO- MEXaHUYCCKUEC U
MIPOIIECCOB U | TEXHOJIOTUYECKUE CBOMCTBA
HN3IrOTOBJICHUU I/I3)16J'II/II\/'I MaTepuraioB

B-IIK-6 Bianerts:

HaBBIKAMU pa3pabOTKH
TEXHOJIOTHYECKUX MPOIECCOB,
00ecIeunBaroInX MOJTy4CHHE
W3Ienuid ¢ 3aJaHHBIMH  (U3HKO-
MEXaHUYECKUMHU U
TEXHOJIOTMYECKUMU CBOMCTBAMU, U
WX MOCIEaYIoINIeH 00paboTKn

3anaqn BOCIIMTAHHUSA, PCAIN3YEMbBIC B PAMKaX OCBOCHUA NUCHHUIIJIMHBI

HanpasJiienue/ Co3nanue HUcnoan3zoBanue BoBieuyenue B
ey YCJIOBHIA, BOCIIUTATEIbHOTO PA3HOILIAHOBYIO
o0ecrneynBaOIINX NMOTEHIHAJIA Y4eOHbIX BHeY4eOHYI0 /1eiTeJIbHOCTD
AUCHMILINH

IIpodeccuonanabuoe | -popMupoBanue 1.Mcnone3oBanue 1. Opranuzamnus

BOCIIMTAHHE TBOPYECKOTO BOCIIUTATEJIBHOIO NMOTEHIIMAIA | HAYYHOTO 10/1X0/1a u
WHXEHEPHOTO JTUCIUILIAH TIPo(decCHOHAIb- yyBcTBa «Bce B onHOI
MBIIIECHHUS], HOTO MOJYJIS ISl pa3BUTHS KOMaHJIe» 4Yepe3 YydacTue
HaBBIKOB HaBBIKOB KOMMYHHKAIUH, CTYJIEHTOB B IPOBEACHUH
OpraHu3aIun KOMaHJHOU pabOThHI 1 KPYTJIbIX CTOJIOB u
KOJUIEKTUBHOM JTUAEpPCTBA, TBOPUYECKOTO CEMUHAapOB.
MPOEKTHOM WHXEHEPHOTO MBIIIJICHHUS, dopMupoBaHue
JEeATENBbHOCTH CTPEMJICHHUS CIIEJIOBATh B BEPTUKAIBHBIX CBA3EH U
(B22) npodeccroHanbHOM (dbopManbHBIX MPaBUI KU3HU

NS TEeIBHOCTH HOpMaM
MIOBEJICHHUSI, 00CCIIEYMBAIOIIIUM
HpPaBCTBEHHBIN XapakTep
TPYIOBOM JEATEIBHOCTH U
HECITY’)KeOHOTO TIOBEICHHSI,
OTBETCTBEHHOCTH 32 TIPUHSTHIC

IpU TPOBENECHUU CTYAEH-
4ECKMX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

pelIeHus yepe3 MOAr0OTOBKY
IPYIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 3aJaHUH,
pELIEHUE KEMCOB,
IPOXOXACHUE ITPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIMTATEJIBHOIO MOTEHIIMATIA
JUCLUIUINH
po(eCCHOHATBHOTO MOTYIIS
JUISL:

- opmupoBaHUs
IIPOU3BOJICTBEHHOTO
KOJUJIEKTHBM3MA B X0J1€
COBMECTHOT'O PEIIEHUS KaK
MOJIETIbHBIX, TaK U
IPAKTHUYECKUX 33/1a4, a TAKXKE
MyTeM MOJKpETIEHUE
panoHaIbHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aUMOJICVCTBHS B TPOEKTHOM
NeSITEIbHOCTH
SMOIMOHAIBHBIM 3PPEKTOM
YCIIEUTHOTO B3aUMOIEHCTBUS,
OIIYIIIEHHEM POCTa 00IIeH
s dexTuBHOCTH TTpH
pacnpeeneHuu IPOeKTHBIX
3aJa4 B COOTBETCTBUH C
CUJIBHBIMU
KOMITETEHTHOCTHBIMU U
SMOIIMOHAIBHBIMU CBOMCTBAMU
YJIEHOB IIPOEKTHOM IPYTIIIHI.

IIpodeccuonanbHoe
BOCIIUTAHUE

- dopmupoBanue
KYJIbTYPbI
nHpOpMaITMOHHOM
0€30MacHOCTH
(B23)

Hcnonb3oBanue
BOCIIUTATEILHOIO MOTEHIIMaIa
JUCHUIUIMH  NpodeccuoHanb-
HOTO MOJTyJIst TUIS
dbopMupoBaHHE 0a30BBIX
HaBBIKOB  MH(POPMAIIMOHHOM
0€30MacHOCTH 4epe3 M3ydCHHE
MOCIIEICTBUI XaJIaTHOTO
OTHONICHHS] K pabote ¢
uH(GOPMAITMOHHBIMU
cucTeMamu, 0Oa3aMH JaHHBIX
(BKITIOYAst NepCOHAbHbBIE
JTaHHBIE), TPHEMaxX U METOJax
3II0YMBIIIJIEHHUKOB,
MOTEHIIUATHLHOM ypOHe
M0JIL30BATEISIM.

IloBpimeHNMEe  3HAHHWM IO
nH(popMaTuzanuu oOIIecTBa
u KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH IS penieHus
KOMMYHHUKATHUBHBIX u
MO3HABATENbHBIX 3a1a4
CTyJCHTaMH.




CrtpykTypa U coaepxaHue y4eOHOU IUCHUIIUHBI

Ounasn ¢popma o0yueHust

JucuuiuinHa mnpenojaercss cryaeHtam B 4 cemectpe. OOmas TpyAOeMKOCTh JIMCLUIUIMHBI
cocTaBisieT 3 3aueTHbIX eauHuIb], 108 ak. gaca.
KanenaapHusblii mian
Ne Ne HaunmeHnoBanue pasgeia Bujbl yueOHoii ArTecTa Makcu
P (TeMbl) AMCUUINIMHBI JIesiTeJIbHOCTH (B yacax) us MaJIb-
a e o ® pasaena HBI
3 M 2 g (dopma) 0aJL1
| bl & § 3a
e = = = pasaen
=~ o '
a e = S %
5 < S s o
[P}
a S ) & 2 &
== = = = @)
1 pa3aen: OcHOBHBbIE MOHATHS MOJEJIMPOBAHNS MPOLECCOB M CHCTEM
1 1 Knaccudukanus Mmoneneit u
BHIBI MOICTTUPOBAHUSI.
0O630p CTaHIapTHBIX | 4 2 2
MIPOJTyKTOB JUTSI
MOJICITUPOBAHUS
1 2 OTanmel  MaTEeMaTUYECKOIO 4 2 5
MO/ICTTUPOBAHUS
1 3 Marematudueckass MOJCIb
. A 16 | 2/2 6 | 8
TOKapHOU 00pabOTKH
1 4 BeposTHOCTHBIN mOoaXod K Kommoksu 30
P AXOAE 24 | 2 10 | 12 ™
MO/IETUPOBAHUIO 1
2 pasnesn: MoaeJupoBaHue HA MAKPOYPOBHE
2 5 €TepPMHUHUPOBAHHBIN
JletepMiHup 18 | 2 4 |12
MOAXO0 K MOJICITUPOBAHHUIO
2 6 Mertopl aHaIHU3a
A y 13 | 2 3 |8
CTaTHYECKUX MOJICICH
2 7 AHanmu3 Iepex0aHBIX
pexon 13 | 2 3 |8
MIPOIIECCOB.
2 8 HNmuTanroHHOE Kommoksu 30
H 16 | 22 6 | 8 ™
MO/IETTUPOBAHUE 2
Bua npomMe:KyTO4HO# aTTecTalluu 108 | 16/4 32 | 60 3auer 40
ConepxxaHue JIEKIIHOHHOTO Kypca
YuyedHo-
TeMbl JeKIHH. Bcero
Bonpocsl, orpadarbiBaeMble HA JeKIUH 4acoB METOuHECKOe
’ obecneyeHne
1 3
Tema 1. Knaccupuxanus moaesieil 1 BuAbI MoaeanpoBanus. O030p 1-14

CTAHJAAPTHBIX NPOAYKTOB VISl MOIEJIMPOBAHUA

[Tonarue monenupoBanuss u moaenu. CoiicTtBa mojneneil. Haznauenue
Mojienel (11efd 1 3aa491 UCCIIC0OBAHMUS).
Buael moaenupoBanusa. MaremaTnueckoe MOJACIIMPOBAHUE.
Knaccudukarus MmaTeMaTHUeCKUX MOJIENEH.
O0630p cTaHAAPTHBIX MPOJTYKTOB JIsI MOJCITUPOBAHUSI.




Tema 2. dTanbl MaTeMaTHYeCKOI0 MO/IeJTHPOBAHUA

CopnepxaTenpHas INOCTaHOBKa 3anayd. KoHuenryanbHas IIOCTaHOBKA
3ajaud  MoJenupoBaHus.  MaremaTuueckas IIOCTaHOBKA  3a/adyH,
¢dopmanmzanus npouecca GyHKIHMOHUPOBAHUS CUCTEMBI.

KavecTBeHHBIN aHaIM3 U MPOBEPKAa KOPPEKTHOCTH MOJECIH, TPEOOBAHMS,
npeabaBisieMble K Mojenu. Beibop um o0ocHOBaHHME BbIOOpa MeTona
UCCIeI0OBaHUs MoJienu. Peanusanus MareMaTU4ecKod MOJENM B BHJE
nporpaMmmbl it OBM.  [lpoBepka  anekBaTHOCTHM  MOJENEH.
[IpakTudyeckoe UCIOJIB30BAaHUE IOCTPOEHHOM MOJEIM M aHAIu3
pe3yAbTaTOB MOACIMPOBAHHUS

1-14

Tema 3. MatemaTH4eckasi MoJieJib TOKApHOil 00padoTkH
Texmporiecc TokapHOM 00pabOTKU KaK 0OBEKT MOJICTUPOBAHUSI.
Cunbl pe3aHus Ipy TOKapHOU 00paboTke.

[lepemeHHBIE COCTABISIONINE CHIT PE3aHHUsI.

Jlepopmarnusi ynpyroi CUCTEMBI.

1-14

Tema 4. BeposiTHOCTHBIH MOAX0 K MOAETHPOBAHUIO

OyHKUMS 0JIHOU nepeMeHHON. BriGop Bua U onpesaeneHre napaMeTpoB
SMITUPUYECKON 3aBUCUMOCTH

Q@YHKIIMN MHOTHX [TEPEMEHHBIX. MHOKECTBEHHAsI perpeccus

1-14

Tema S. JlerepMHUHUPOBAHHBIN MOAX0/ K MOJAETHMPOBAHUIO.
KommnonenTHele W  TOTMOJOTHYECKHE ypaBHEHUS. KOMIOHEHTHBIE
YpaBHEHUS YIOPYTHX, TUCCUIIATUBHBIX M WHEPIHUOHHBIX DSJIEMEHTOB.
Tomomornueckne ypaBHeHus. B oOmem Buge. MexaHuueckas,
TUIpaBINYECKasi, TEIIOBAs, IEKTPUYECKasi CUCTEMbI

®dopmbl TpenacTaBieHus Monenei. ['paduueckne oTOoOpakeHUs Bcex
TUTIOB 3JIeMEHTOB. [locTpoeHne nuHaMHYecKo cxeMbl Moenu. [ 'padsr u
oprpadsl, mpaBwiIa MocTpoeHusi. Marpuunas gopma npeacrapieHuss MM
[IpaBuno ¢opmupoBaHus MaTpUllbl MHIMACHLUUNA Ha OCHOBe oprpada
cucteMbl. Meto el popmupoBanus MM.

1-14

Tema 6. MeToabl aHAJIM3Aa CTATHYECKUX MOIEJICIH.

UucneHHble METOJBI PEHICHUS CHCTEM alreOpanvecKuX JMHEWHBIX
ypaBHeHUH. O030p YHUCICHHBIX METOJIOB.

Metox Hrrotona.

1-14

Tema 7. AHAIU3 NePeXOIHBIX MPOLECCOB.

Uucnennsle wmetoabl uHTErpupoBanuss OJlY. IlpuHIMn YuCIEHHBIX
METO/I0B UHTETPUPOBAHHUSI.

Koneuno-pasnoctHas annpokcumarius. O030p METOO0B.

SIBHBIN ¥ HEABHBIN MeTo ] Diiepa. AnroputM meroaa. [pumepsr.

1-14

Tema 8. UMuTaumnonHoe MoJeJJUupoOBaHue
MaremaTruueckoe MOJEIMPOBAHUE MEXaHWYECKOM CHUCTEMBbI B cCpeliax
MMUTAMOHHOTO MOJCIMPOBAHUSI.

1-14

IlepeyeHb NPAKTHYCCKUX 3AHATUI

Tema npakTnyeckoro 3anaTus. Bornpocsl,
oTpadaTbiBaeMble HA PAKTHYECKOM 3aHATHH

Bcero
JacoB

Y4yedHO-
MeTOAHYeCcKoe
odecmeyeHue

1

N

3

Anamms MEXaHHUYeCKOU
MOJCIUPOBAHUSA

CUCTCMBI METOJ0M MaTeMaTHu4CCKOro

1-14

BLI60p " OIIPCACIICHUC BMHHpHQCCKOﬁ 3aBUCHUMOCTH

1-14

Beenenue B peI‘peCCI/IOHHHﬁ aHaJIu3,
MOJCIIN

IMOCTPOCHUC pereCCHOHHOﬁ

1-14

PazpaboTka Mo/ieell METO1I0M COCPEIOTOYCHHBIX MACcC

1-14




PaspaboTka mporpamm B pemakrope Mathcad mis wucciaemnoBaHus 6 1-14
CTAaTHYCCKUX U JUHAMHUYCCKUX MOI[eJIeI;'I

Pa3paboTka u uccienoBaHHE MOJENEH TEXHOJIOTHUYECKUX OOBEKTOB B 6 1-14
cpeae Simintech

Ilepeuenb 1a00paTOPHBIX PadOT: YUeOHBIM IIJIAHOM He MPexyCMOTPEHbI

3aganus I CaMOCTOATEIbHON Pad0ThI CTYICHTOB

Bomnpochl 111 caMOCTOSITEILHOTO U3y4YeHus (3a1aHusl)

Bcero
JaCOB

YyedHO-
MeTOAMYecKoe
odecrmeyeHue

BBegenne B MareMaTHuyeckoe — MOJEJHMPOBaHHE  TeXIPOLECCOB.
Texmnpornecc TokapHo#t 00padoTku. Cuibl pe3aHus MpU TOKApHOI 00paboTKe.
[TepemenHnbie cocTapistonue cui pesanus. Jlepopmarus ynpyroi CUCTEMBI.
Cxema ynpyroi CHCTEMBbl 3arOTOBKH, PEXKYIIETO HHCTPYMEHTA, CTaHKa.
Bnusinue cun pesaHus Ha mpolecc TOKapHOW oOpaboTku. MaremaTuueckas
MOJIeNIb  JUHAMUYECKOW  CHCTEMbl  CTaHka. J[Be  COCTaBISIOIMX
MaTEeMaTHYeCKOTO  MOJICIMPOBAHUS:  HMJACHTH(HKAIMSA, HWMHTAI[HOHHOE
MOJEUPOBAaHNE HA MATEMAaTUYECKIX MOJIENISIX.

1-14

BeposiTHOCTHBI MOIXO0/ K MOJCJIMPOBAHUIO. [Toctpoenue
OKCIIEPUMEHTAJIBHBIX ~ CTaTHYECKUX  Mojeneil. MeTon  HauMEeHBIINX
kBagpaToB. I[locTtpoenue nuHenHo wMoxenu wmetoaom MHK. Monenu
nedopmaruu mepeaHel, 3aaHer 0abok cranka. IloctpoeHue HenmuHEWHOMN
MOJIeNIM MyTeM JuHeapuzauuu. Perpeccuonnsiii ananus B Excel. Meroauka
MOCTPOEHHUS PErPECCUOHHOM MOJICNIH Texmpoliecca. Maremarnudeckas MOJIETb
3aBUCUMOCTH CUJIBI PE3aHUS OT PEKUMHBIX MAPAMETPOB.

1-14

JKCcNepuMeHTHPOBaHUE U 00padoTKa pe3y/IbTATOB

[TnanupoBanue sxcriepumenTa. [lonHbIi GakTOpHBIN 3KcTIepUMEHT. J[poOHbIN
¢dakropHbiii  skcnepumeHT. [IpoBeneHnme U oOpaboTka pPe3ynbTaTOB
IJIJAHUPOBAHUS DKCIIEPUMEHTOB

1-14

Metoabl popmupoBanus MM

V3noBo# meton hopmupoBanus MM. OCHOBHBIE 3aBUCHUMOCTH W TTPUHITUIIBI
y3J70BOr0 MeTo1a (POPMUPOBAHUS TUHAMHYECKON MOJIEIH.
CtpykTypHO-MaTpuuHbli  MeTtoa  ¢opmupoBanus MM.  OcHOBHbIE
3aBUCHUMOCTH U MPUHIMIIBI CTPYKTYPHO-MATPUYHOTO MeToa (POPMUPOBAHUS
IUHAMH4YecKoi mMoaend. Meto GpyHKIMOHAIBHO -3aKOHYEHHBIX 3JIEMEHTOB.
OcCHOBHBIE 3aBUCUMOCTH M MPUHLUIIBI METO/1A.

1-14

KauecTrBenHbIii anaan3s MM

[Tonatue wmarpunbl AxkoOu, mnpaBuio (HOPMHPOBAHUS JJIs JIMHEHHBIX U
HEUMHENHBIX CUCTEM.

[TonaTtue crmekTpa MaTpHIlpl, QITOPUTM €ro pacdera (COCTaBJICHHE
XapaKTePUCTUUECKOTO  ypaBHEHHUsS, pacueT COOCTBEHHBIX 3HAYCHH).
3aKOHOMEPHOCTH CBOMCTB CHCTEMBI B 3aBUCHUMOCTH OT 3HAYEHUH CHEKTpa.

1-14

MeTtoapl aHAJIM3a CTATHYECKUX MO/JIeJIei.

[IpsiMble METOABI pelIeHrs CUCTeM JHMHEWHBIX anreOpanyecKux ypaBHEHHIA.
O0630p IPSIMBIX METOJIOB.

Merton I'aycca. OcoOeHHOCTH U aITOPUTM aHATN3a JTUHEHHBIX U HEJTMHEHHBIX
CHUCTEM.

1-14

AHaJIM3 NMepexoHbIX POLECCOB.

[lorpemHoCTM ¥ YCTOWYMBOCTb UHUCJIEHHBIX METOJIOB HWHTETPUPOBAHUS.
CocraBnsiomye MOTPEHIHOCTeH YHCICHHBIX MeToZoB. Bpibop 1miara
UHTETPUPOBAHUSI.

1-14

HNmuTanuoHHoE MOAC/JIMPOBAaHUEC

1-14




NmuTanms Kak MHCTPYMEHT UCCIIEIOBAHUSI CIIOKHBIX CUCTEM

Meroonorusi MNOCTPOECHHS HMMUTALMOHHBIX MOJENEH M OpraHu3alus
MMUTAlHOHHBIX  3KCIIEPUMEHTOB. ITonroToBka  JaHHBIX. MeTto bl
BOCIIPOU3BEACHUS  BXOJHBIX  BO3JAEHCTBUHA. METONMKM  TOCTPOCHHS
MMUTAIIMOHHBIX MOJICIICH

PacueTrHo-rpadguyeckas padoTa He MPEeAYCMOTPEHA Y4eOHBIM INIAHOM
KypcoBasi padoTa He nmpexycMOTpeHa Y4eOHbIM IIJIAHOM

Oobpa3oBaTesibHbIE TEXHOJIOTHH

IIpu peanuzanuu ydeOHOro MaTepHala Kypca MCHOJB3YIOTCS pa3iIuyHble 00pa30BaTelIbHbIE
TEXHOJIOTUH, CHOCOOCTBYIOLINE CO3JaHUI0 aTMOc(epbl CBOOOAHON M TBOPYECKOH TUCKYCCHM KaK MEXKIY
IIpernoaBaTesieM U CTyJIeHTaMH, TaKk U B cTyJaeH4ecKkod rpynme. Llenpio npu 3ToM sBisieTcs BbIpaOOTKa y
CTYJICHTOB HAaBBIKOB M KOMIIETEHIINH, TIO3BOJISIOLINX CAMOCTOSATEIBHO BECTH UCCIIEA0BATENBCKYIO M HAYYHO -
MeIarOTHYECKYIO padoTy.

AynuTOpHBIE 3aHATHA NPOBOMATCS B BHJE JEKUMHA ¢ ucnosib3oBaHueM IIK m xommerorepHOro
MIPOEKTOPa, MPAKTUYECKUX 3aHATUH, ¢ ucnoip3oBanueM [IK mpu npoBeneHun pacueToB U MOAETUPOBAHUU.
CamocrositenbHas paboTa CTYJEHTOB IPOBOJUTCS IOJ PYKOBOJCTBOM IIpENojiaBaTeleil, ¢ OKa3aHueM
KOHCYJIbTAIMI U MOMOIIY MPY HOJrOTOBKE K KOHTPOJIbHBIM paboTaM, BBIIOJHEHUH JOMAITHUX 3aJaHUM

DoH/1 OLICHOYHBIX CPEACTB

@DOoH/T OIEHOYHBIX CPEACTB MO IUCHUIUIMHE OO0ECIeUurnBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB 0O0ydeHHs (KOMIIETCHIIMM W WX WHIWKATOPOB) IOCPEACTBOM MEPOTNPHUITHI TEKYIIETo,
PYOEKHOTO U MMPOMEKYTOUHOTO KOHTPOJIS 10 JUCITUILIHHE.

CBs13p MeX 1y (DOPMUPYEMBIMUA KOMIIETSHITUSAMU U (pOpMaMu KOHTPOJISI KX OCBOSHUS MIPEACTABIICHA B
crienyromei Tadymiie:

HaumenoBanue
Ne Ko u HauMeHoBaHuWE UHIUKATOPA HaumenoBanue
KOHTPOJIMPYEMBIX N
n/a IOCTHIXEHUS KOMITETEHIIUN OIIEHOYHOT'O CPE/CTBA
pasnenoB (TEMbI)
BxoaHoM KOHTPOJIb
" Bompocsl BXo1HOTO
1 BxoaHo# KOHTPOJIb P

KOHTPOJISA (YCTHO)

ATTCCTaHI/IH Pas3aciioB, TCKYI_HI/Iﬁ KOHTPOJIb YCIICBACMOCTH

2 Amnanus cucteM [TpakTuueckas padota 1

oo KL Y Bk, | [ o
3-I1K-6, V-IIK-6, B-ITK-6
KonTpomasHast pabota (3a04)
Konnoksuym 1 (muchbMeHHO)
3 CunTes cucrem [TpakTtuyeckas pabora 4
aBTOMAaTHUYECKOIO 3-YKE-1, Y-VKE-1, B-YKE-1, [TpakTtuyeckas pabora 5
yIIpaBJICHUS 3-I1K-6, V-IIK-6, B-ITK-6 [TpakTtuyeckas pabora 6
KonnokBuym 2 (IMCbMEHHO)
4 3auer 3-VKE-1, Y-VKE-1, B-YKE-1, Bomnpocs! k 3aueTy (YCTHO)

3-11K-6, V-IIK-6, B-I1K-6

O1eHOYHBIE CPECTBA Ul BXOJHOTO KOHTPOJISI MPEJCTABISIOT COOO0M BOMPOCHI, KOTOPHIE 3a/1al0TCs
CTY/IEHTaM B YCTHO (opme.
B kauecTBe OIIEHOUHOIO CPEACTBA TEKYIIETO KOHTPOJI UCHOJB3YKOTCS BBIIIOJHEHNE MPAKTUUYECKUX



3aHaHHﬁ u yCTHLIfI OIIpOC 110 pE3yJibTaTaM HMX BbIIIOJIHCHU.

B kauyecTBe OLIEHOYHOIO CpPEICTBA AaTTECTAllMM PA3AEIOB HCIOJIB3YIOTCS KOJUJIOKBUYM 1 u 2
COOTBETCTBEHHO, a JUIsl IPOMEXYTOUHOM aTTeCTAallMy MIPELYCMOTPEHBI TEOpEeTHYECKUE BOIpockl. [lo utoram
OGy‘-IGHI/ISI BBICTABJIACTCA 3a4CT.

Bonipocel BXOAHOI0 KOHTPOJISA
1. HenpepbiBHas pyHKLUSA

2. IlpousBosHas (pyHKIUS

3. duddepeHunpoBanre HEKOTOPBIX JIEMEHTOB (QYHKIIUN

4. Iuddepenmman

5. Ilpenensl

6. CriocoOblI 3a1aHUs QYHKIIUU

7. YacTHBIE TPOU3BOIHBIE

8. OcHoBHBIE e1MHUIlYy U3MepeHus cuctemsl CU

10. MexaHuueckasi SHEPTHUs

Bonpocs! kosiokBuyma Nel

JlaTh KpaTkue onpeAesieHNs OHITHSIM MOJIETTh U MOJICTTHPOBaHUE.

Kaxkue cBoiictBa nmeeT monens? Kakas mo Bamemy Hanbosee BaxHas U mouemy?

B gyem ocobeHHOCTh MaTepuaabHOTO MoaenupoBanus? Kakue pa3HOBUIHOCTH BBl 3HAETE?
[Ipunymaiite coOCTBEHHBIN MPUMEDP aHAJIOTOBBIX MOJENEH.

Ha xakue Tumnsl paznensercs: ujaeaaibHOE MOICTUPOBAHKUE?

UTo MOXeET OBITH UCIIOJIH30BAHO B KAUECTBE MO/IEICH 3HAKOBOTO MOICITUPOBAHUS?

JlaiiTe onpeneneHre MaTeEMaTHYECKOr0 MOIETMPOBAHUSL.

[IpuBeauTe mpuMepsl CTaHJAPTHBIX IPOTPAMMHBIX MPOJAYKTOB JJIsl MOJICTHUPOBAHUSI.
[Tepeuncauth 3Tanbl HOCTPOCHUS MOJIEIEH.

©CoeNoo s WNRE

-
©

B uem 3akirouaeTcst mpoBepKa aeKBaTHOCTH MOJICNM U KaK OHA BBITIOJIHSACTCS?
Kaxkue nmpeumyiecTBa aHATUTUYECKOTO M YUCIICHHOTO METO/1a PEIICHUS ?
Kaxkoe onpenenenne MOXHO JaTh HMUTAITAOHHOMY MOJICTUPOBAHUIO?

Yto Ha3pIBaeTCI MMHUTAIMOHHON MOJICIIBLIO?

e ol e
> owdE

B kakux clIy4daiax HpI/I6eFaIOT K UMUTAllTUOHHOMY MOI[eJ'II/IpOBaHI/IIO?
B 4gem 3akmrouaeTcs 11€1b HUMHUTALIMOHHOI'O MO,Z[eJ'II/IpOBaHI/IH?

ol
o o0

[Tepeunciure pasHOBUAHOCTH UMUTALIHIA?

-
~

B uem oTanume nojgHOro GakTOPHOro SKCIEPUMEHTA OT IPOOHOr0?

18. Yto o3Hayaer 0jHO-, IBYX- U MHOTO(aKTOPHBIN aHANU3?

CTyneHT Ha KOJUIOKBUYME JIaeT IMHCbMEHHBbIC OTBEThI Ha 10 BONPOCOB M3 NPUBEACHHOTO BBIIIE
nepeyHs. 3a KKl TPaBUIIBHBIN OTBET HayuciseTcs 1 6amn. MakcuManbHO 3a KOJUTIOKBUYM - 10 6asios.

IlIkana onenuBanus pasgea 1

Texkyuuii KOHTPOJIb yCIIEBAEMOCTH AtTecTranms pasgesa | MakcuMaabHbI / MUHUMAJIbHBIH
0aJ11 119 aTTeCTAallMHU pa3jiesa

Ounas ¢popma 0OyueHHs

IIpaktuyeckas pabora 1 - 5 6annos Komnoksuym 1 - 10 30 Ganos /
[IpakTuyeckas pabora 2 - 5 6annos 6amioB 18 6anoB
ITpaktuyeckas pabora 3 - 10 6amnos

3aouHas popma 00yueHHs

KonTtposnpHas padoTta - 20 6amioB Komnoksuym 1 - 10 30 Gayos /
6aIoB 18 GansoB




Bonpocs! kosiokBuyma Ne2

Kakumu metogamMu MOKHO BBIIEIUTH TUCKPETHBIE 3JIEMEHTHI U3 CIUIOIIHOM cpezbl?

Kakue 311eMeHThI BBIACTAIOT B METOJE COCPENOTOUEHHBIX Macc?

Kakue ypaBHeHUs Ha3bIBalOT KOMIIOHEHTHBIMH, a KAKME TOTIOJIOTUYECKUMU?

Kak 3anuchiBatoTCsl KOMIIOHEHTHbBIE U TOMOJIOTHYECKHE YPaBHEHHUSI JUIsl BCEX BUJOB cUCTEM?
Kakue Bam u3BecTHBI rpaduueckue GOpMbl IPEACTABICHUS MATEMAaTUYECKUX MOJEICH?

[To kakoMy TIpaBUITy CTPOUTCS] OPUEHTHPOBAHHBIN Tpad?

[osicuuTe Ha mpuMepe y3710BOI METO T POPMHUPOBAHUS MOICIIH.

N O wWDd PR

B yeM 3aximroyaeTcd Ka4eCTBEHHBIN aHAIN3 MATEMATHYECKOU MOJIETHA?

©

Kakumu cOCTOSIHMSIMM ONMCBIBAETCSl CTATUYECKHIM peXUM (DYHKIIMOHMPOBAHUS TEXHUUYECKOUN
CUCTEMBI?

10. Kaxkue 3a1a4m pemaroTcs MpH aHAIN3€ CTATHIECKOTO peknma?

11. Kak ¢popmynupyeTcst anroput™ unciaeHHoro meroga Hetotona?

12. Yrto sBAsieTcst CIEKTpOM MaTpHuIlpl Skoou?

13. Kaxk O1eHUTh YCTOMYMBOCTD YHNCIEHHOTO METOAa?

14. B gewm 3aKiIr04aeTcsi aHAJIU3 CUCTEMBI B ITMHAMHYECKOM pexruMe?

15. Kak ¢popmynupyeTcst alropuT™ HesIBHOTO MeTo1a Dinepa?

CryneHT Ha KOJUIOKBUYME JaeT MUCbMEHHbIe OTBeThl Ha 10 BOMpPOCOB M3 MPUBEIECHHOIO BBIIIE
nepeyHs. 3a KKl IPaBUIbHBIN OTBET Hauucsgercs 1 6amn. MakcumanbHO 3a KOJUIOKBUYM - 10 6asmios.

IIIkana oueHUBaHus pa3jgesia 2

Texkyuuii KOHTPOJIb yCIIEeBAEMOCTH AtTectanus pasaena | MakcuMajibHbIH / MUHUMAJIbHBIA
0aJuJ1 /151 aTTeCTAIlUM pa3aesia

Ounas hopma oOyueHus

[IpakTueckas padota 4 - 6 6amioB Konnoxsuym 2 - 10 30 6ayoB /
[IpakTrueckas padota 5 - 7 6amioB O6ayoB 18 GanoB
[TpakTuueckas padora 6 - 6 6amIoB

3aouHas Gopma 0OydeHHs

[Ipaktuueckas padota 1 - 10 6ammos Komnoxksuym 2 - 10 30 6ayoB /
ITpakTrueckas padota 2 - 10 6amios OaJIoB 18 GasoB

Teopeanecmle BOIIPOCHI HA 3a4€T

1. Tlonsarue moaenupoBaHus u Mojenu. CoiictBa Mojeneil. Haznauenue mopaeneit (enu u 3a1a4u
HCCeI0BaHuUA).

2. Bunpl MmogenupoBanus. MaremaTuueckoe MOJIEITUPOBaHHUE.

3. Knaccugukanus mareMaTuyecKux MOJesei.

4. O0630p CTaHJAPTHBIX IPOrPAMMHBIX MPOYKTOB AJIsI MOEUTMPOBAHUS.

5. CopeprxartenpHas NMOCTaHOBKA 3a/aud. KoHuenTtyanpHas MOCTaHOBKA 33aJauyd MOJEIMPOBAHUS.
MaremaTHnueckas IOCTaHOBKA 3a7a4M, (hopManu3aius npouecca GyHKIHOHUPOBAHUS CUCTEMBI.

6. KadecTBeHHBINI aHaIM3 U NPOBEpKAa KOPPEKTHOCTU MOJENH, TPeOOBaHUS, MpPEIbsBIsSEMbIE K
Mozenu. Beibop u oGocHOBaHMe BbIOOpa MeTOJa MccieloBaHMA Mojenu. Peanmuszanus mareMaTHYecKOH
MOJENU B BUJE NporpaMmsl aiast OBM.

7. TlpoBepka anexkBaTHOCTH Mojeinei. IIpakTHueckoe HCIOIB30BAHME MOCTPOCHHONW MOJENU U
aHaJIM3 Pe3yJbTaTOB MOJECTUPOBAHHUS

8. Texmporecc TOKapHOH 00pabOTKH Kak 0OBEKT MOACTHUPOBAHMSL.

9. Cunbl pe3aHus Ipu TOKapHOU 0OpadoTKe.

10. IlepemeHHbIE COCTABIISIOMINE CUIT PE3AHUS.

11. Medhopmarus ynpyroii CHCTEMBI.




12. Oyukus ogHOW mepeMeHHOW. BpiOop BHAa W ompenelieHHe MmapaMeTpoB SMIUPUICCKON
3aBUCHUMOCTH

13. ®yHKIMM MHOTUX NEPEMEHHBIX. MHOKECTBEHHAsI perpeccus

14. KoMmoHEHTHbIE M TONOJOTMYECKHE YypaBHEHUsA. KOMIIOHEHTHbIE YypaBHEHHUS YIIPYTUX,
JMCCUNIATUBHBIX U UHEPLIMOHHBIX 3IEMEHTOB. ToNoJornyeckre ypaBHeH!s B 0OIIEM BHIE.

15. Mexanuueckas, THJIpaBINYECKasi, TEIUIOBAs, JEKTPUUECKasi CUCTEMBbI

16. ®opwmel npencraBieHus Moaene. I'paguueckre 0ToOpakeHUs BCEX TUTIOB AJIEMEHTOB.

17. TlocTpoeHune TMHAMUYECKON cXeMbI MOJeNu. ['padsl 1 oprpadsl, IpaBuia MOCTPOCHUS.

18. Marpuunas ¢popma npexacrasienuss MM IlpaBuino ¢opmupoBaHHsS MaTpPHUIBl MHIUACHIMA Ha
OCHOBE oprpada CUCTEMBI.

19. Meronsr popmupoBanust MM.

20. YucieHHBIC METO/IBI PEIICHHS CUCTEM aTe0panvdecKuX JTMHEHHBIX YpaBHEHHH.

21. O030p YMCIIEHHBIX METOIOB.

22. Metoxa HeroToHa.

23. Yucnenusie Metoabl uaTerpupoBanus OJ1Y. [IpuHIUT YUCIEHHBIX METOI0B HHTETPUPOBAHUSI.

24. KoneuHo-pa3HOCTHas anmpokcuManus. O030p METOIOB.

25. SIBHBII 1 HEesIBHBIN MeTol Ditnepa. Anroputm merona. [Ipumepst.

26. MareMaTHYeCKO€ MOJCITUPOBAHHE MEXaHWYECKOH CHCTeMBl B CpeJax HWMHUTAIIMOHHOTO
MOJETUPOBAHUS.

3aueT mpoBOAMTCA B YCTHOW (popme, NMyTeM OTBETa Ha 2 BOMPOCA M3 BBILIECHPUBEIEHHOTO MEpPedHs

BONpocoB. [Ipu 3TOM olleHUBaeTCA MPaBUIBHOCTh U MOJHOTA OTBETAa. MakcuMallbHbINH Oasut 3a 3ader — 40
OamoB (20 6ayToB 3a KaXKIbIH BOTIPOC).

IIIkajbl oleHKN 00pa30BaTeIbHbIX J0CTUKEHUI

banubl Ounenka
(uToroBoi | (0aJ1 3a oTBET
peiiTUHIOBOH|  HAa 3a4eTe)
OLIEHKH)

TpeOoBaHMs K 3HAHUAM

— OleHKa «3a4T€HO» BBICTABIISCTCS CTYIEHTY, €CIIM OH MMEET 3HaHUs
OCHOBHOTO MaTepuayia, €ClIM OH TIPOYHO YCBOWJI IPOTPAMMHBIH
MaTepHall, MocieJI0BaTeIbHO, YETKO U JIOTHYECKH CTPOMHO €ro m3jaraet
«3aumeHo» | €T0 Ha 3a4ere, BIAJCCT HEOOXOTUMBIMH HABBIKAMH W IMPHEMaMH HUX
24 - 40 6anno6 | BBIMIOTHEHUS, YMEET TECHO YBS3BIBATh TCOPHUIO C MIPAKTUKOM
— VY4eOHbIC IOCTHXKEHHS B CEMECTPOBBIM IEPHOA U pe3yabTaTaMu
pPYOEKHOTO  KOHTPOJII  JIEMOHCTPUPYIOT  JIOCTATOYHYK)  CTCIICHb
OBJIJICHUS TIPOTPAMMHBIM MAaTEPHAJIOM.

60-100

— OrmneHka «He 3a4TEHO» BBICTABIIACTCS CTYAEHTY, KOTOPBIA HE 3HAeT
3HAYUTEIBHOM  YacTW  MPOrpaMMHOIO  Marepuaia,  JOMyCKaeT
CylIecTBeHHbIE OmMOKKM. Kak mpaBuiiO, OIICHKA «HE 3a4TEHOY» CTaBUTCS
«He 3aumeHo» | CTYIeHTaM, KOTOpble HE MOTYT TMpOJOJDKUTH oOydeHHe  0e3
0 -24 6anna | MOTIOTHUTENHHBIX 3aHATHI MO COOTBETCTBYIOLIEH AUCIUTIIMHE.

— VYueOHBIE JOCTHKEHHS B CEMECTPOBBIM MEpPHOJ M pe3ylbTaTaMu
pYOEXKHOTO KOHTPOJIS JIEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIAJICHUS POTPAMMHBIM MaTeprajIoM MO0 MUHUMAJIbHOM TUTaHKeE.

0-59

Y4eOHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE o0ecniedyeHre Y4eOHOM TUCIMILTIMHbI
OcHosnas numepamypa:
1. Tpyxun, M. I1. MonenupoBanue curHajioB u cucteM. OCHOBBI pa3pabOTKU KOMIIBIOTEPHBIX MOJIEINEH
cucTeM U curHaioB: yue6Hoe nocobue / M. I1. Tpyxun. — Canxt-IlerepOypr : Jlanp, 2019. — 212 ¢. —
ISBN 978-5-8114-3674-3. — Tekcr: anexkrponHslii // Jlanb: anekTpoHHO-O0ubnmoTeuynas cucrtema. — URL:




https://e.lanbook.com/book/118651

2. Kazannesa, H. B. MaremaTtndeckoe MoIenupoBaHie B IporpaMMHbIX makerax Excel m MathCad :
yuebHo-meronuueckoe nocobme / H. B. KazanumeBa. — ExarepunOypr: , 2018. — 99 c.— Teker :
3NIeKTpOHHBIN // JIaHb : anekTpoHHO-O0nbmoTeynas cucrema. — URL: https://e.lanbook.com/book/121397.

Hononnumenvnas iumepamypa:

3. Tlerpos, A. B. MoaenmupoBaHue mporeccoB u cucreM: yaeoHoe nocobue / A. B. IlerpoB. — CaHKT-
[etepOypr: Jlamp, 2015. — 288 c¢. — ISBN 978-5-8114-1886-2. — Texkct: snekTpoHHsbIi // JlaHs:
aNIeKTpOHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/68472.

4. WneuueBa, B. B. MonenupoBanue cucteM W IporeccoB: yuyebHoe mocodue / B. B. UnpuueBa. —
PocroB-na-Jlony : PI'VIIC, 2020. — 92 c¢. — ISBN 978-5-88814-894-5. — Tekct: 3nekTpoHHbIi // JIaHb:
aNIeKTpoHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/147356

5. 3uHOBbEB, B. B. MonenupoBanue npoueccoB u cucteM : yueOHoe nocobue / B. B. 3unoBres, A. H.
Crapomy6os, I1. 1. HukomaeB. — Kemeposo : Ky3I'TY umenu T.®. ['opbauera, 2016. — 146 c. — ISBN
978-5-906888-10-5. — Tekct: a3ekTpoHHblid // JlaHb : 370eKTpoOHHO-OMONMMOoTEeuHas cucrema. — URL:
https://e.lanbook.com/book/105406

6. Ammaros, FO. H. MojenupoBaHue MmporeccoB M CHCTEM yIpaBiieHUs: ydeOHoe mocobue / FO. H.
AnmaroB. — Cankr-IlerepOypr: Jlamp, 2018. — 140 c. — ISBN 978-5-8114-2993-6. — Tekcr:
ANIeKTpOHHBIN // JlaHb: anekTponHo-0MbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/106730.

7. Comomn, C. A. MaTemaTudeckoe MOJETUPOBAaHUE CUCTEM U TpoleccoB: yueOHoe mocoome / C. A.
Comom, A. I'. Kynmekun. — Pocro-na-Jlony: PI'VIIC, 2017. — 172 ¢. — ISBN 978-5-88814-588-3. —
Teker : AIIEKTPOHHBIH // Jlanb: AIEKTPOHHO-0MOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/129321

8. T'omyGesa, H. B. MatemaTndeckoe MoeTMpOBaHUE CUCTEM M TIPOIIECCOB : yueOHoe mocodue / H. B.
lNomybGeBa. — 2-e m3a., crep. — Cankr-IletepOypr: Jlanp, 2016. — 192 ¢. — ISBN 978-5-8114-1424-6. —
Tekcr: ANIEKTPOHHBIH // Jlanb: AJIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/76825.

9. Yepesos, I'. A. Marematrdeckoe MOJCIUPOBAHUE CHUCTEM M MPOIECCOB: yueOHOe mocodue / I'. A.
Uepesos, B. I'. Bomuk. — Camapa: CamI'VIIC, 2016. — 91 c¢. — ISBN 978-5-98941-252-5. — Tekcr:
AIIEKTPOHHBIHN // JaHb: anekTponHo-0ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/130371.

10. F'onyOeBa, H. B. OcHOBBI MaTeMaTHYECKOTO MOJEIMPOBAHUS CHCTEM M IPOIECCOB: ydeOHOE
nocoobue / H. B. I'ony6eBa. — 2-e u3a., ¢ uamedn. — Omck: OMI'YIIC, 2019. — 95 c. — ISBN 978-5-949-
41238-1. — Tekcr: onektpoHHsbni /  JlaHb:  3nmeKTpoHHO-OMOnMMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/129153.

11. JIuxaues, A. B. MeTo/ibl MaTEMaTH4YECKOTO MOJCIMPOBAHUS IPOIIECCOB U CHCTEM: YUeOHOE TIOCOOHe
/" A. B. JluxaueB. — HoBocubupck: HI'TY, 2015. — 96 c. — ISBN 978-5-7782-2655-5. — Texkcr:
3JIeKTpOHHBIHN // JIaHb: anekTpoHHO-O0MOIMoTeyHas cuctema. — URL: https://e.lanbook.com/book/118308.

12. bamypoB, B. B. MapkoBckue ciydqaiiHble MpOLECCHl B MOJIEIMPOBAHUU CHCTEM: Y4eOHO-
Metoauueckoe nocobue / B. B. bamypos, O. A. bamyposa, A. I1. Canos. — Exarepun0ypr: , 2017. — 100
c.—  Tekcr:  onexkTpoHHslii /  JlaHb:  anekTpoHHO-OMOnMMoTeuHass  cucrema. —  URL:
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13. Yepnsiea, C. H. Umutannonnoe MonenupoBanue cucteM: yuyeobHoe nocodue / C. H. Uepnsesa, JI.
A. KopoboBa, B. B. Jlenucenko. — Boponex: BI'YUT, 2016. — 94 c¢. — ISBN 978-5-00032-180-5. —
Texcrt: ANIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-OUOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/92235

14. Canmuna, H. 1O. UmutannonHoe monenupoBanue: yueoHoe nocodue / H. FO. Canmuna. — MockBa

: TYCVYP, 2015. — 118 c. — TekcT: anekTpoHHbli // JlaHb : anekTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/110330
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15. Tanei#t, A. I'. Umutanmonnoe MojaenupoBanue. Pa3paboTka MMUTAIIMOHHBIX MOJETEH CpencTBaMu
iWebsim u AnyLogic : yuebnoe nocodue / A. I'. Ilane#, I'. A. [omnak. — Cankr-IlerepOypr: Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3844-0. — Texct: anekTpoHHBIN / JlaHb : 31eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/122179.

16. Mypowmries, [I. 0. Marematnueckoe obecneuenue CAIIP : yaebnoe mocobue / JI. FO. Mypowmiies,
N. B. Tropun. — 2-¢ uzn. nepepad. u gon. — Cankt-IlerepOypr : Jlans, 2014. — 464 ¢. — ISBN 978-5-

8114-1573-1. — Tekcr : snekrponHslii / Jlanb : 31ekTpoHHO-OMONIMOTedHass cucrema. — URL:
https://e.lanbook.com/book/42192.
Ipoecpammnoe  obecneuenue u  Humepnem-pecypcor:  Mathcad;  Excel; Simintech;3.

https://help.simintech.ru/#o_simintech/o_simintech.html - cnpaBounas cuctema SiminTech.

MarepuajibHO-TEXHHYECKOE o0ecreyeHne y4eOHO0i JUCHMIIUHbI

JleKIMOHHBIE ¥ TIPAKTUYECKUE 3aHATHS TPOBOSTCS B KOMITBIOTEPHOM Kiacce (aya. 222).

O6opynoBanue:

ITocagounsle Mecta — 24;

ABTOMaTH3MpOBAaHHOE paboydee MECTO MPETIoIaBaTes:

mporeccop — Intel (R) CPU E5-4620 v2, 6GHz; onepatuBHas mamsth - 4Gb.

Kommnekc MmynpTuMeaniinbii B coctaBe koMmnbioTep ¢ kooHkaMu SVEN, npoexktop CASIO wu skpaH;
Mukpogon SVEN;

[IepconanbHblii KOMIIbIOTED -19 1IT;

KommuiekT yueOHO-HarIs qHBIX TOCOOUH U TUTAKATOB.

JIutnieH3MOoHHOE U CBOOOTHOE IPOTPaMMHOE OOecTieueHrne 00IIero U Mpo(PecCHOHaTEHOTO Ha3HAYCHHS:
MS Windows, MS Office Professional, Mathcad, Simintech, Kaspersky Security.

JIj1g n3ydeHus QUCHUILIMHBI UCIIOJIb3YIOTCS AJIEKTPOHHBIE OMOIHOTEKHU:

- JJIEKTPOHHO-OMOMMoTeyHas cucrema HUAY MUOU (cBuaeTenbCcTBO 0O ToCydapCTBEHHOM
peructpanuu 6a3el JaHHBIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHu4eHHs KOJUYESCTBA MOJIb30BATEIICH
1 6e3 OrpaHuYeHHs CPOKa UCIIOJIb30BaHUS PECYPCOB;

- JJIEeKTpOHHO-OHONMoTeyHast cuctema «KoHCynbTaHT cTyAeHTa» (OOLIECTBO C OrpaHUYECHHOM
oTBeTCTBEHHOCThIO «llomutexpecype»). Jdoropop Ne 12-21-910 ot 16.07.2021 r. Ha mpemaocTaBlICHHE
JOCTyIa K 3JEKTPOHHOM OubnmoTeke K KoMIuiekTaM «MenunuHa. 31paBooxpanenue. bazoBas kosuekuusy,
«Kuuru wm3parensctBa «@eHukcy, «M3marenbckuit jom MOMMy, «Kuuru usparensctBa «IIpocmexTy:
«HocTpaHHbIe sI3bIKKY»... 10 31.08.2022 1.;

- JJIEKTPOHHO-OHONIMOTeYHast cuctemMa «AnOyke» (moroBop Ne 09-21-910 or 02.07.2021 r.) Ha
npegocrasienue gocrtymna mno 31.08.2022 r.;

- IIEKTPOHHO-OMOIMoTeuHas cucrema «Jlaub» (morosop Ne 10-21-910 ot 16.07.2021 r. ToJILKO Ha
KHWUTHY U31aTenscTBa «Jlanby) Ha mpenoctaBnenue qocrymna mo 31.08.2022 r.;

- DIIEKTPOHHO-OMONMHoTeYHass cucreMa «Jlaup» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHHUTH
JPYruX U3aTelNbCTB-MAapTHEPOB U3/1aTeNbeTBa «JIaHb») Ha mpepocrasinenue goctyna no 31.08.2022 r.;

- BIeKTPOHHO-6MGIMoTeuHas cuctema «FOPAUT» (morosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocrasieHue gocryna no 31.08.2022 r.;

- 9JIeKTPOHHO-OMONMMoTeuHast cuctemMa «KoHcynbTranT Bpada» (moroop Ne 590KB/05-2021 ot
01.06.2021 r.) na npenocrasienue aocryna no 06.08. 2022 r.;

- JIeKTpOHHO-OmOmuoteunass cuctema «BOOK.ru» (moroBop Ne 56 or 21.06.2021 r.) Ha
npenocTasieHue gocrymna no 31.08.2022 r.;

- Hay4Has JeKkTpoHHas OmOmuoreka «elibrary» (moroop Ne SU-353/2022 or 14.12.2021 r.) Ha
npenocTasieHue gocryna no 31.12. 2022 r.

- MeXIyHapoIHbIM oHnaitH pecypc ProQuest (moroBop Ne 19-21-910 ot 18.10.2021r.) Ha
npenoctasienue gocryna no 30.11. 2022 r.
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yq66H0'MeTOJII/IquKHe PEKOMEHIAUN IJISI CTYACHTOB
1. Yka3zanus a1 NpoCayluBaHus JEKIUI

[lepen HayamoMm 3aHATUI BHUMATEIBHO O3HAKOMHUTHCS C y4eOHBIM IUIAHOM IPOBEACHUS JICKIUU H
CIMCKOM PEKOMEHJOBAHHOW JINTEPATYPHI.

[lepen mocemeHreM OdYepeHON JIGKIIMU OCBEXHTH B MAMSITH OCHOBHBIC KOHIICTIIIUH MPONHIECHHOTO
panee matepuaina. [loAroToBUTH pu HEOOXOIUMOCTH BOIIPOCHI IpernoiaBaTento. He Hamo omacatbesi, 4To
BOTIPOCHI MOTYT OBITH MPOCTBHIMHU.

Ha nekumn ocHOBHOE BHHUMAaHHE CIEAYyeT YAENSATh HE (OpMyliaM U MAaTEeMaTHYECKUM BBIKIAJKaM, a
COJICPKAHUIO N3y4aeMbIX BOTIPOCOB, ONPEACICHHUSM U IOCTAHOBKAM 3a/1a4.

B mporecce m3ydeHHs JEKIMOHHOTO Kypca HEOOXOIMMO IO BO3MOKHOCTH YacTO BO3BpALIATHCS K
OCHOBHBIM TOHSATHSM M METOJaM pEIICHUs 3a1ad (374ech BO3MOXKEH BBIOOPOYHBIN KOHTPOJH 3HAHUH
CTYJICHTOB).

XKenaTenpHO UCMOIB30BATH KOHCIIEKTHI JIEKIUHA, B KOTOPBIX UCHOJB3YETCS MPUHSTAS MPETIoIaBaTeNIeM
cucrema 0003HaYeHHH.

st 6oree moaApoOHOTO M3YyYeHHs Kypca clenyeT paboTaTh ¢ peKOMEHIOBAaHHBIMHU JIUTEPATYPHBIMH
WCTOYHUKAMHU ¥ BHOBB TIOSIBIISIFOIIUMUCS NCTOYHUKAMHU.

2. YKa3zaHus A y4acTusl B IPAKTUYECKUX 3aHATUAX

[lepen mocemeHneM YSICHHTh TeMY TMPAKTHYECKOTO 3aHATHS W CAMOCTOSITENIFHO HW3Y4YHTh
TEOPETHUECKUE BOTIPOCHI.

B koH11e 3aHATHS IPU HEOOXOAMMOCTH BBISICHUTH Y MTPETIOaBaTEIsI HESICHBIE BOITPOCHI.

OcHOBHBIE Pe3yNIbTAThI BHIIOJIHEHUS PA00OTHI HEOOXOAUMO paclevyararh.

3. CamocTosTenbHas padoTa CTYACHTOB OOBIYHO CKJIAJIBIBAETCS U3 HECKOJIBKUX COCTABISIOMINX:

- pabota c TekcTamMH: Y4eOHHKAMM, HCTOPUYECKHMMH TMEPBOMCTOUYHUKAMHU, JOTMOJIHUTEIHHON
JUTEPaTypoil, B TOM UUCIIe MaTepUajJaMi UHTEPHETa, a TaKke MpopaboTKa KOHCIIEKTOB JIEKLIUT;

- HaIMCaHUe KOHTPOJBHOM paboThl y 3a049HON (HOPMBI OOYICHHS;

- MMOJrOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- MOJrOTOBKA K 3a4eTy HEIOCPEICTBEHHO Mepel HUM.

Takum o0Opa3zom, camocrosiTenibHas padboTa CTYIACHTOB SBJSETCS HEOOXOAMMBIM KOMIIOHEHTOM
MOJIyYEHUS TTOJIHOILIEHHOTO BBICIIEro 00Opa3oBaHMUsl.

MeToanuyecKkue peKOMEeHIAaUMM JJIs npenoaaBaresen
1. Ykazanus a1 npoBeACHUS JIEKIUN

Ha nepBoii BBOAHOM NeKIuuU caenaTh 00l 0630p coaepkaHus Kypca U OTMETUTh HOBbIE METO/IbI U
MOAXOJIbI K PEUICHUIO 33Ja4, pacCMaTPUBAEMbIX B Kypce, JIOBECTH /0 CTYACHTOB TpeOoBaHHS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy moAroToBKE K JIEKIMOHHBIM 3aHATUSAM HEOOXOAMMO MpOAyMaTh IIJIaH €ro IpoBeIeHUs,
COJIepKaHUE€ BCTYNHUTEIbHOW, OCHOBHOM M 3aKIIOYUTEIBHOM YaCTH JIEKIMU, O3HAKOMUTHCS C HOBUHKaMU
y4eOHOM M METOIUYECKOW IUTEepaTyphl, MyONUKAIMSIMH MEPUOAMYECKON MeYaTh Mo TeMe JEKIIMOHHOTO
3ansTus. [lepen W3NMOKEHHWEM TEKYIIEro JEKIMOHHOTO MaTepualia HAalOMHUTH 00 OCHOBHBIX HTOTraXx,
JOCTUTHYTBIX Ha NpeAblaymux Jekiusax. C 3Toil 1enblo 3aJaTh HECKOJbKO BOIPOCOB AyAUTOPUU U
OCYILIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJEHTOB.

B xone neKIMOHHOTO 3aHATHS MIPEToAaBaTeNb JODKEH Ha3BaTh TeMY, YueOHbIe BOIIPOCHI, 03HAKOMUTH
CTYJIGHTOB C II€PEYHEM OCHOBHOW M JOIMOJHHUTEIIbHOW JIMUTEpaTypbl MO TeMe 3aHATUsi. PackpbiBas
coJlep’)KaHHe YYeOHBIX BOIMPOCOB, AaKIEHTUPOBAaTh BHUMAaHHE CTYJCHTOB HA OCHOBHBIX KaTETOPHUSX,
SIBJICHUSX W TMPOIIeccax, 0COOCHHOCTAX MX MpoTeKaHus. PackpbIBaTh CYIIHOCTh U COJEpPIKAHUE PA3TUYHBIX
TOYEK 3PEHHUS U HAYYHBIX MOJX0I0B K 00BSICHEHHUIO TEX WJIM UHBIX SBICHUI U MIPOIIECCOB.

Cnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IO3HIMIO IO CHOPHBIM TEOPETUYECKHM



BonpocaM. IIpuBoauTe npumepsl. 3agaBaTh 10 X0y H3JIOKEHHS JIEKIMOHHOTO MaTepuajga PUTOPUUYECKUE
BOIPOCHI ¥ CAMOMY J]aBaTh Ha HUX OTBET. JTO CIOCOOCTBYET aKTUBM3ALMU MBICIUTEIBHOMN NESATEIHLHOCTH
CTYJECHTOB, MOBBIIIEHUIO X BHUMaHUs U UHTEpeca K MaTepuaily JIEKIUH, ee coaepkanuto. [Ipenonasarens
JOJIKEH PYKOBOJUTH pabOTOM CTYyJEHTOB 110 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuaia, MoA4epKUBaTh
HEOOXOIMMOCTh OTPKEHHUS B KOHCIEKTaX OCHOBHBIX TIOJOXECHHH H3ydaeMOW TeMBbI, 0CO0O BBIIEISA,
KaTeropualbHBIN anmapar. B 3aKIfOudTeNIbHONW YacTH JICKIUH HEoO0XoAuMo chopMyIupoBaTh OOIIHe
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COAEPKAHNE BCEX BOIPOCOB, MOCTABJIEHHBIX B JieKUUU. OOBABUTH IIaH
OUYEPEHOTO MPAKTHYECKOTO 3aHATHS, IaTh KPAaTKHE PEKOMEHIAIINH T10 MTOATOTOBKE CTYJCHTOB K padoTe.

Ha nocnenneii nexuu yaeianTs Bpems s 0030pa HanOoJiee BaKHBIX MOJ0KEHUH, pACCMOTPEHHBIX B
Kypce.

2. Yka3zaHus A7 NPOBEACHUS IPAKTUUECKUX 3aHATHI

YeTko 0003HaYUTH TEMY MPAKTUUYECKOU PabOTHI.

OO6cyauTh OCHOBHBIE TIOHATHUS, CBA3aHHBIE C TEMOU PabOTHI.

B mnponecce pemenus 3agay BEeCTH AUCKYCCHUIO CO CTYIAEHTaMH O TMPaBUIBHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTmeuath CTYJEHTOB, HanboJee aKTUBHO YYaCTBYIOIIUX B PELICHUM 3a/1a4 U JUCKYCCHUSX.

B koHue 3aHATHS 3a/1aTh ayIUTOPUU HECKOJIBKO KOHTPOJBHBIX BOIPOCOB, MPOKOHTPOIMPOBATH X0
BBITIOJIHEHUS TIPAKTUYECKOM pabOTHI.

3.Yka3aHus 0 KOHTPOJIIO CaMOCTOSATEIbHON PabOTHI CTY/I€HTOB

[Io ycmoTpeHuto mpernojaBaresist 3aJaHU€ Ha CaMOCTOSITENIbHYIO paboTy MOXeT ObITh
WH/IMBUYAJIbHBIM UM (PPOHTAIIEHBIM.

IIpu wmcnonb30BaHMM WHAMBUIYAJIbHBIX 3aJaHUi TpeOOBaTh OT CTYAEHTa NUCHbMEHHBIM OTYET O
MpoiesIaHHOM padoTe.

IIpu npuMeHeHHM (QPOHTANBHBIX 3aJaHUMl BECTHM KOJUIEKTUBHBIE OOCYXJIEHHS CO CTyAEHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C 1enpl0 KOHTPOJISI KaYecTBA BBINOJHEHHSI CaMOCTOSATENBHOW paboThl TpeOOBAaTh MHAMBHyaJIbHbIE
OTYETHI (JOIMYCTUMO BMECTO MMCbMEHHOIO OTYETAa IPUMEHATh HHAUBUYaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmMu OC HUAY MUDU u yuyeOHBIM TIIaHOM
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI IO HarmpasiieHHt0 moarotoBku 15.03.01 MammuHocTpoeHue.

PaGouyro mporpammy cocTaBuil doyeHm . Medenora I0.A.

PenensenTt: moueHT . - Koctun JI.A.

[Iporpamma omoOpena Ha 3acemanun YMKH 15.03.01 Mammunoctpoenue ot 17.11.2021 rona,
poTOKOJI Ne3.

[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU His Kynamesa 1.0.
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