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eab ocBOCHU S TUCHUIIUNHBI

W3yuenne ¥ TmOJlydeHHE TPAKTHYECKUX HABBIKOB IIOCTPOCHUS MAaTEMaTHYeCKHX MOJeien
TEXHOJIOTUYECKUX MPOLECCOB U CHCTEM, IMOBBIIIEHHWE HX 3(PPEKTUBHOCTH METOJaMH MaTeMaTHYECKOTO
MO/JICTUPOBAHHUSL.

3amaun W3y4eHUs AUCHUIUIMHBL: W3YyYHTh W OCBOMTH METOJBI MOCTPOCHHS CTAaTUYECKUX U
JMHAMUYECKAX MAaTeMaTUYeCKUX MOJeNell TEXHOJIOTHYECKHX TIPOIECCOB, B TOM YHCJIE METOJAMH
PETPECCHOHHOTO  aHaiM3a, TMOCTAHOBKM W  PEUNICHHWS 3a/a4d  WCCICAOBAaHUS, HICHTU(DUKAIHH,
MaTeMaTHYEeCKOTO MOJICITMPOBAHUS M TOBBINICHHUA 3(PPEKTUBHOCTH MPOIIECCOB, a TaKke cHhopMUpOBaATH
KOMITIETEeHIMH y o0yydatomuxcs corinacio OC BO HUAY MUOU.

OOyueHnue MpOBOAUTCS B COOTBETCTBUU C MPO(ECCHOHATBHBIM CTaHIAPTOM:

«40.031. Cpemmamuct 1O  TEXHOJOTHSAM  MEXaHOOOpaOaTHIBAIOMIETO  NPOM3BOJACTBA B
MAaIIHHOCTPOCHUMY.

MecTto qucuumuinebl B crpykrype OOII BO

[lepeueHp AMCLUIIINH, YCBOEHHE KOTOPBIX HEOOXOAMMO Ul W3YYEHUH JaHHON JUCIUIUIMHBIL:
MaTeMaTHhKa, Gu3nka, HHPOpMaTHKA, MAaTEMAaTHUECKHUE METOJIbI B MHKCHEPHH.

B pesynbrare nzydeHus 3TUX JUCLUIUIMH 00ydaromuecs J0JKHbI 3HaTh OCHOBHbIE 3aKOHOMEPHOCTHU
€CTECTBEHHO - Hay4YHBIX JWCLUUIUIMH, 3HaTh U MPUMEHATH METOJbl MaTeMaTHYECKOTO aHalNu3a, TEOPHU
muddepeHnnanbHbIX  ypaBHEHUH, WHOOPMAIMOHHBIE TEXHOJOTHHM B  00JIaCTH  MaTeMaTUYECKUX
HCCIE0BaHUN.

[lepeueHp AMCLUMILINH, YCBOGHHME KOTOPBIX CTYACHTaMHU HEOOXOOUMO [UIs HU3YyYeHUs JaHHOU
muciuIInHbel:  Maremarnka, ®dumsuka, HWubopmartuka, TexHONIOTHS U S3BIKM TPOTPAMMHPOBAHMS,
KommbrotepHoe MoenrpoBaHue B TEXHUKE, MaTeMaTndeckiue MeTOAbl B MHKEHEPHH.

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

aBTOMaTHYeCKOro  ympabieHus, HWHopmanmonHoe oOecrieuyeHue MPOSKTHPOBAHHUS  TEXHUKHA [
WudopmaliMOHHBIE TEXHOJIOTMM B MAalIMHOCTPOCHHH, TIPH TPOXOXKIACHUU Yy4eOHOW MPaKTHKH (IO
MOJIy4CHUIO TICPBUYHBIX HABBIKOB pabOTBl € MPOrpaMMHBIM 0OECIICYeHHEM), IPOU3BOICTBEHHOMN
(TEeXHOJIOTHYECKOH ) M IPOU3BOJICTBEHHOH (IIPEUIMIUIOMHON) MTPAKTHK, a TAKKe B paMKax ['ocymapcTBEeHHO i
UTOTOBOM aTTecTaIuu.

[Ipu ocBOCHMM NAHHOW MUCHUIUIMHBI CTYICHT CMOXET YaCTHYHO MPOJIEMOHCTPUPOBATH TPYIOBHIC
dbyHKINH:

- B/03.6. Pa3paboTka TEXHOJIOTHYECKUX TIPOLECCOB H3TOTOBJICHUS JIETAJICH MAITUHOCTPOCHUS
Cpe/HEeH CII0KHOCTH.

Komnerenunu oO0yuyawomerocs, ¢opMupyemMblie B pe3yJbTaTe OCBOCHUA

AUCHHUIIIINHBI
B nmponecce 0CBOCHUA JTaHHOW JUCITUTLINHBI Yy CTYACHTA CI)OpMI/IpyIOTCSI CJICAYIOMUEC KOMIICTCHIIUHN:

YHUBEpCAJIbHbIE
Kon
KOMITETSHITN HanMmenoBaHne KOMITETEHITUHN NHauKkaTopel TOCTHKEHUS! KOMITETEHLIUN
u
VKE-1 CnocobeH wucmoab3oBaTh 3HauHus | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHbBIX JUCLMITINH, METOJIBI
JUCUUIUINH, TPUMEHSATh METOJbl | MATEMAaTHYECKOTO  aHalM3a M MOJEIUPOBAaHMS,
MaTeMaTHYeCKOr0  aHajlu3a U | TEOPETUUYECKOTO n SKCIIEPUMEHTAIBHOTO
MOJIETUPOBAHUSI, TEOPETUUYECKOTO | UCCIETOBAHUS
H skcriepuMeHTanbHoro | Y-YKE-1  ymers: wucnonb3oBaTh MaTeMaTH4eCKHE
WCCIEAOBaHUsl B TMOCTABJIEHHBIX | METOJIbI B TEXHUYECKUX MPHIIOKEHUSAX, pACCUNTHIBAThH




3agadax

B-VKE-1

CHCTEM,

OCHOBHBIE UHMCJIOBBIE XAPAKTEPUCTUKU CIIy4anlHBIX
BEJIMYUH, PEIIaTh OCHOBHBIC 33/1a4l MAaTEMaTU4EeCKOU
CTaTUCTUKH; pelIaTh TUIIOBBIE PACYETHBIC 3a4a4U
BJIQJICTh!
aHaJIM3a ¥ MOJEIUPOBAHMS; METOJAMU PEIICHU 3a1a4
aHaM3a ® pacyera XapaKTEePUCTHK (PHU3HMUECKUX
OCHOBHBIMM
AKCIEPUMEHTAIbHBIX JIaHHBIX, METOJlaMu pabOThI C
IIPUKJIAJHBIMU IPOTPAMMHBIMHU ITPOTYKTaMU

METOJaMH  MATEMATHYCCKOI'O

prueMaMu 00paboTKH

npoeccuoHaIbHbIE

3anaun
npodeccuoHaTbHOM
nesitenpHocTH (311]])

Ko 1 naumenosanue
KOMIIETEHIIN U

OOBEKT Win
o0JtacTh 3HAHUS

I/IHI[I/IKaTOPI)I JOCTHIXXCHUA
KOMIICTCHIIUHU

AnHanns BIMSHUS
¢buzuko-
MEXaHUYECKHX U
TEXHOJIOTUYCCKHU
X CBOMCTB
MaTepuasIoB Mpu
paszpaboTke
TEXHOJIOTHYSCKUX
MIPOIIECCOB U
H3TrOTOBJICHUH
U3 Ieni

[Ipoussoacteen | [IK-6 Cnocoben

HBIE U YUUTHIBaTh (PU3UKO-

TEXHOJOI'MYECKHU | MEXaHUYCCKUEC U

e TEXHOJIOTUIECKHE

MIPOLIECCHI; CBOMCTBA MaTepUaJIOB MpH

MaTepuabl pa3paboTke
TEXHOJIOI'MYECCKUX
MIPOLIECCOB u

U3TOTOBJIEHUHN U30EITUN

3-T1IK-6 3Hath: BIUsHUE
(UBUKO-MEXaHUYECKUX U
TEXHOJIOTUIECKIX CBOMCTB
MAaTepHAJIOB HA TEXHOJOTHYECKHI
nporiecc

V-IIK-6 VYmeTs: aHanu3upoBaTh
(U3UKO- MEXaHUUYECKHUE U
TEXHOJIOTUYECKUE CBOICTBA
MaTepuasoB

B-IIK-6 Bianerts:

HaBBIKAMU pa3pabOTKH
TEXHOJIOTHYECKUX MPOIIECCOB,
00eceunBaroInX MOJTYYCHHE
W3IeTuid ¢ 3aJaHHBIMH  (U3HKO-
MEXaHUYECKUMHU U
TEXHOJIOTUYECKUMU CBOMCTBAMU, U
WX MOCIeaYyoIIeH 00paboTKu

3anaqn BOCIIMTAHHUSA, PCAIN3YEMbIC B PAMKaX OCBOCHUA NTUCHHUILJIMHBI

HanpasJienue/ Co3nanue yciaoBuii, | Ucnosib3oBanue BosJjieuyenne B
ey o0ecrneynBaOIINX BOCIIMTATEIbHOI O PA3HOILIAHOBYIO
NMOTEHIHAJA  Y4eOHBIX | BHEY4eOHYIO 1eiTeIbHOCTh
AUCHMILINH
IIpodeccuonanvHuoe | - dopmupoBanue | 1.Mcnons3oBanue 1. Opranuzanus
BOCIIMTAHUE TBOPYECKOTO BOCIIUTATCIBbHOT'O HAay4YHOT'O moaxoga u
HHKEHEPHOTO MOTEHIMaa JUCLUILINH yyBctBa «Bce B opHOM
npodeccnoHanbHOTo KOMaH/e» 4epe3 ydyacTue
MBIIICHUS, HaBBIKOB
MOIYJIS JIsl pa3BUTHUS CTYJIEHTOB B TNIPOBEICHUU
OpraHU3allii HaBBIKOB KOMMYHUKAIUHU, | KPYIJIBIX CTOJIOB u
KOJIJICKTHBHOM KOMaHJTHOH paboThl U CEeMHMHApPOB.
MPOEKTHOM JIUAepeTBa, TBopueckoro | dopmuposanue
nearenbHocTH (B22) MH)KCHCPHOTO MBIIUICHHS, | pepTHKAIbHBIX ~ CBA3EH W
CTPCMJICHNA CIICIOBATE B | hopmanbHBIX MpaBHil KU3HH
npodeccroHanbHO M
npu MPOBEACHUUN
JeSITeIbHOCTH HOpMaM
TOBEICHHS, CTYJIEHUYECKHX KOHKYPCOB
o0ecreynBaronM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOM ACSITEIBHOCTU U
HecIyxeOHOTro



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

MOBEJICHUS,
OTBETCTBEHHOCTH 32
MIPUHSATHIE PELICHUS Yepe3
MOJITOTOBKY IPYIIIOBBIX
KYPCOBBIX pa0oOT U
MPAKTUYECKUX 3aJaHUH,
pELIEHUE KEMCOB,
MIPOXOK/ICHUE MPAKTUK U
noarotosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEILHOTO
MOTEHIMaa JUCIUIUIAH
npodeccuoHaIbHOTO
MOMYJIS JUISL:

- opmupoBaHUs
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBH3MA B X0J1€
COBMECTHOTO PEIICHUS
KaK MOJICIIbHBIX, TaK 1
MPaKTUYECKUX 3aJ1a4, a
TaKXe IMyTeM
MOJIKpeIIeHHE
paloHaIbHO-
TEXHOJIOTHYECKHX
HABBIKOB B3aUMOICHCTBUS
B MPOEKTHOU
NEeSITEIbHOCTH
SMOIMOHATbHBIM
s dexToM ycrenrHoro
B3aHMOJICHCTBHS,
OLLYLIIEHUEM POCTa
o6meit 3 pexTuBHOCTH
IIpU pacnpeesieHun
MPOEKTHBIX 33J1a4 B
COOTBETCTBUHU C
CUJIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOIMOHATBHBIMU
CBOMCTBaMH 4JICHOB
MPOEKTHOM TPYIIIIHI.

IIpodeccuonanbHoe
BOCIIUTaHHUeE

- (dopmupoBaHue
KYJIbTYpBI
UH(POPMAaLMOHHON
6e3omacHoctu (B23)

Hcnonb3oBanue
BOCIIUTATEIHLHOTO
NOTEeHIIMaNa  TUCIUILIAH
npodeccnoHanbsHOTO
MOIyIIst TUIS
dbopMupoBanue 0a30BBIX
HABBIKOB

UH(POPMALMOHHOM
0e3omacHOCTH qepes
U3y4yeHHE  MOCIEICTBUI

XaJaTHOI'O OTHOLICHHA K

IloBelIeHHME  3HAHUM  TIO
uH(popMaTuzanuu 00OIecTBa
51 KOMMYHUKAIIMOHHBIX
TEXHOJOTUN [N  pelieHus

KOMMYHUKATHBHBIX n
IIO3HAaBAaTCIbHbBIX 3aJa4
CTyJACHTaMHU.




pabote c

UH(POPMALMOHHBIMH
CHCTEMaMHU, O6azaMu
JAHHBIX (BKIIOUAst

NIEPCOHANIbHBIE JIaHHBIE),
nmpuemax n METOJax
3JIOYMBIIIJICHHHUKOB,
INOTCHII MAJIBHOM YpOHC
10JIb30BATEISIM.

CTpykTypa u coaepxkaHue y4eOHOU TUCIUIIIHHBI

Hucnunnuua mnpenogaetrcst cryaeHtam B 4 cemectpe. OOmass TpyIoeMKOCTh JAWCITUTUTHHBI
cocTaBisieT 3 3aueTHbIX enuHuIb], 108 ak. gaca.

KanenpapHpiid mian

Ne Ne HaumeHoBaHue pa3zjaesia Buasbi yueOHoii ATTecTa Maxkcu
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1 pa3aen: OcHOBHbIE MOHSATHS MOJEJIHMPOBAHNS MPOLECCOB M CHCTEM
1 1 Knaccudukanust moaene u 4 2 2
BH/JIbI MOJICIIMPOBAHUS
1 2 Ortanpl MaTEMaTHUYECKOI'O 4 2 2
MOJICITUPOBAHUS
1 3 Maremaruueckass MOJEIb
> 8 16 | 212 6 | 8
TOKapHO¥ 00pabOTKH
1 4 BeposTHOCTHBIN mOaXod K Kouioksu 30
P JXOR 24 | 2 10 | 12 M
MOJEIUPOBAHUIO 1
2 pa3aen: MojesinpoBaHie Ha MAKPOYPOBHe
2 5 €TEPMUHUPOBAHHBIN
Jlerepmutnp 18 | 2 4 |12
MOAX0]1 K MOAECTUPOBAHUIO
2 6 Meroipl aHAIN3a
cron |/ 13 | 2 3 |8
CTaTHYECKUX MOJIENIEN
2 7 Auanu EePEXOIHBIX
3 cpexol 13 | 2 3 |8
MIPOIIECCOB.
2 8 Wmuranmonn Komnoksu 30
HIMOTHO® 16 | 2/2 6 | g | OMIOKBIOM
MOJICTUPOBAHNE 2
Buja npomeskyTo4HO# aTTecTalluu 108/4 | 16/4 32 | 60 3auer 40




Coaep:kaHue JIEKIMOHHOIO Kypca

Tempbl JIeKIIUH.
Bomnpocsl, oTpadaTbiBaeMble HA JEeKIHU

Bcero
4acoB

Y4yedHO-
METOAMYECKOe
odecrmeyeHue

1

3

Tema 1. Knaccudpukanusi Mogesneil 1 BUAbI MOCJIMPOBAHUS

[lonstne monenupoBanust u mojenu. CpoiictBa Mozenedl. Haznauenue
Mo/iesier (LIeTu U 3aJ]a41 UCCIICIOBAHMUS).

Buns! MogennpoBanusa. MareMaTnueckoe MOJECIIUPOBAHUE.
Krnaccudukarus MaTeMaTHYECKAX MOJIEIICH

1-13

Tema 2. DTanbl MAaTEMaTHYECKOT0 MOeJTUPOBAHUS

CopnepxaTenpHasi TIOCTaHOBKa 3amauyd. KoHIenrtyaiabHas IOCTaHOBKA
3aJaud  MOJENUpOBaHMs. MaremaThueckass TIOCTAaHOBKA  3a/1a4H,
¢dbopmanuzanus npouecca GyHKINOHUPOBAHUS CUCTEMBI.

KadecTBeHHBIN aHAIM3 U TMPOBEPKAa KOPPEKTHOCTH MOJEIH, TPEOOBAHMS,
npeabsBisieMble K Mojaenu. Beibop u oOocHOBaHHe BbIOOpa MeETONA
WCCIIe/IOBaHUST MOJEH. Peanmu3anus MaTeMaTH4eCKOW MOJENH B BHUJIE
nporpammsl 4 OBM.

[MpoBepka anekBaTHOCTH Mojenel. [IpakTHueckoe WCIIOIb30BaHUE
MTOCTPOEHHON MOJICIIH U aHAJIN3 PE3yIbTaTOB MOJICITHPOBAHHS

1-13

Tema 3. MatemaTu4eckasi MoJe/ib TOKApHOil 00padoTKH
Texmporiecc TokapHO 00pabOTKH KaKk 0OBEKT MOJICTUPOBAHUSI.
Cuitbl pe3aHus IIpU TOKapHOU 00paboTKe.

[lepemeHHbIE COCTABISAIONINE CUJT PE3aHUS.

Jlebopmarus ynpyroi CHCTEMBI.

1-13

Tema 4. BepoSATHOCTHBII MOAX0/ K MOJEJTUPOBAHUIO

DyHKIMA OJTHOM TIepeMeHHOo#. BrIOOp BuIa U onpesiesieHne mapameTpoB
SMIIUPUYECKON 3aBUCUMOCTH

OYHKIIMY MHOTHUX MepeMeHHbIX. MHOKECTBEHHAsl perpeccust

1-13

Tema 5. /lerepMUHUPOBAHHBIN MOAX0 K MOJAEJIUPOBAHUIO.
KoMrioHeHTHble W TomoJIOTMYECKHE ypaBHEHHS. KoMIOHEHTHBIE
YpaBHEHUS YIPYTruX, JIUCCUNATUBHBIX WU HWHEPIMOHHBIX 3JIEMEHTOB.
Tonosornueckne ypaBHeHus. B oOmem Buge. MexaHuueckas,
TUJIpaBiInyecKas, TEIIOBAas, JEKTPUIECKas CUCTEMbI

dopmbl TpeacTaBiieHus Mojeiei. ['paduueckue oToOpaXkeHUs Bcex
THTIOB 3JIeMEHTOB. [locTpoeHne TMHAMHYECKOW cXeMbl MoJeiH. [ padsl 1
oprpadsl, MpaBwiIa MoCTpoeHus. MarpuuHas gopma npeacraBieHuss MM
[IpaBuso QgopmMupoBaHUs MaTpUIlbl MHIMJCHIIMKA Ha OCHOBE oprpada
cucteMbl. Meto el popmupoBanust MM.

1-13

Tema 6. MeToabl aHAJIN3Aa CTATHYECKUX MOJEJICI.

UucneHHble METOJbI PEIICHHUS] CHCTeM anreOpandyecKuX JIMHEWHBIX
ypaBHeHU. O030p YHUCIEHHBIX METOIOB.

Metona HrroToHa.

1-13

Tema 7. AHa/In3 nepexoHBIX MPOLECCOB.

Uucnennele Metonpl uHTerpupoBanus OJY. IlpuHuun 4mncieHHbBIX
METO/JI0B UHTETPUPOBAHUS.

Koneuno-pa3HocTHas anmnpokcumarius. O630p METOJIOB.

SIBHBIN 1 HesABHBIM MeToa Diinepa. Anroput™ mertoaa. [Ipumepsl.

1-13

Tema 8. UMuTAaNMOHHOE MOJETHPOBAHHE
MareMaTnueckoe MOJECIMPOBAHUE MEXAHUYECKOW CHUCTEMBI B Cpelax
MMUTALMOHHOTIO MOJECIIMPOBAHUSI.

1-13

IlepevyeHb MpaKTHYECKHUX 3aHATUI




Y4yedHO-

Tema npakTnyeckoro 3anaTus. Bornpocsl, Bcero
oTpadaTbiBaeMble HA MPAKTUYECKOM 3aHATUH YacoB MeTOAIHECKOE
olecneuenune
1 3

AHalM3  MEXaHWUYECKOM  CHUCTEMbl  METOJOM  MaTeMaTHYECKOro 1-13
MO/JICTTUPOBAHUS
Br16op u onpeiesieHne SMIUPUYECKO 3aBUCUMOCTH 1-13
BBenenne B perpecCMOHHBIM aHaiuu3, IIOCTPOCHHE PErPECCHOHHOMN 1-13
MOJENU
Pa3paboTka Mojeneit MeTo0M COCPEI0TOYCHHBIX Macc 1-13
Pa3spaboTka mporpamm B pemakrope Mathcad mis wucciaemoBaHus 1-13
CTATUYECKUX M TUHAMHYECKUX MOJIEIIeH
PazpaboTka u wmccienoBaHue MoJEleH TEXHOJIOTHYECKUX OOBEKTOB B 1-13

cpene Simintech

Ilepeuensb 1a00paTOPHBIX PA0OT: yUeOHBIM IIJIAHOM He MPexyCMOTPEHBI

3aganus I CAMOCTOSATEJIbHOM padoThI CTY/ICHTOB

Bonpocsl 1i1st caMOCTOSTEILHOI0 U3Y4YeHH s (3aJaHusl)

Bcero
4aCcOB

YueoHo-
MeTOANYECKOoe
odecreueHue

BBenenue B MareMaTHyecKoe  MOJEJHPOBAHHE  TEXIPOIECCOB.
Texmnporecc TokapHoit 00padoTku. Cuibl pe3aHus MPU TOKApHO 00paboTKe.
[TepemenHbie cocTapistonue cui pesanus. Jlepopmarus ynpyroi CUCTEMBI.
Cxema ynpyroi CHCTEMBl 3arOTOBKH, PEXKYIIErO0 HHCTPYMEHTA, CTaHKAa.
Brnustaue cun pe3anus Ha mporiecc TOKapHOW oOpaboTku. MaremaTudeckas
MOJENb  JUHAMHYECKOHM  CHUCTEeMbl  CcTaHKa. J[Be  cOCTaBIISIIOIIUX
MaTeMaTH4YeCKOr0  MOJCIHUPOBAHUS:  HUIACHTHU(PUKAIMSA, HMHUTAIMOHHOE
MOJETMPOBAHNE HA MATEMAaTUYECKIX MOJIETISIX.

1-13

BeposiTHOCTHBIN MOAX0/1 K MO/IEJTUPOBAHUIO. IToctpoenue
OKCIIEPUMEHTAJIBHBIX ~ CTaTHYECKUX  Mojeied. MeToax  HauMEHBIINX
kBagpaToB. I[locTtpoenue muHerHoW wMoaenu wmetogom MHK. Monenu
nedopmaruu nepeaHei, 3aaHe 0abok cranka. IloctpoeHue HenuHEWHOMN
MOJIeNId IyTeM JuHeapu3auuu. Perpeccruonnsiii ananus B Excel. Meroauka
MMOCTPOCHHUS PETPECCUOHHON MOJENN TexXIpoliecca. MaTemaTudeckas MoJIeib
3aBUCHMOCTH CHJIBI PE3aHUS OT PEKUMHBIX ITApaMETPOB.

1-13

JKCNepUMEHTHPOBAHUE H 00padOTKAa pe3yJibTAaTOB

[TnanupoBanue s3xcriepumenTa. [lonHblil dakTopHBIM skcriepuMeHT. poOHbIi
dakropublii  skcnepumeHT. [IpoBeneHne U 0o0paboTka pPe3yNbTaTOB
TUTAHUPOBAHUS SKCIIEPUMEHTOB

1-13

Metoasi popmupoBanuss MM

VY3noBoii meto popmupoBanusit MM. OCHOBHBIE 3aBUCUMOCTH M TTPUHIIUITBI
y3JI0BOTO MeTo/1a JOPMUPOBAHUS JTUHAMUYECKON MOJICIH.
CrpykrypHO-MaTpuuHbli  Meton  ¢opmupoBanuss MM.  OcHOBHbIE
3aBUCHUMOCTH U MPUHIIMIBI CTPYKTYPHO-MATPUYHOTO MeToa (POPMUPOBAHUS
JUHAMUYECKOU MOJIEIIH.

MeTton QpyHKIIMOHAIBHO -3aKOHYEHHBIX 3JIeMeHTOB. OCHOBHBIE 3aBUCUIMOCTH
Y IIPUHITUIIBI METO .

1-13

KauecTBenHbIii anaans MM

[Tonsitne wmarpuipl SkoOu, mpaBuUao QGOPMHUPOBAHUS s JTUHEHHBIX H
HEJTUHEHHBIX CUCTEM.

[TonsiTne coekTpa MaTpUIBl, AalrOPUTM €ro pacdera (COCTaBJICHUE
XapaKTePUCTUUECKOTO ypaBHEHUS, pacyeT COOCTBEHHBIX 3HAYCHMIA).

1-13




3aKOHOMEPHOCTH CBOMCTB CHCTEMbI B 3aBUCMMOCTH OT 3HAYEHUH CIIEKTpa.
MeTtoabl aHAJIU3a CTATHYECKUX MOJIeJIeH. 8 1-13
[IpsiMble METO/BI PELICHUSI CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHU.
O0630p IPSIMBIX METOJIOB.

Meron I'aycca. OcoOEHHOCTH M aJITOPUTM aHATN3a JTMHEWHBIX U HEJTMHCHHBIX
CHCTEM.

AHaJIM3 nepexoAHbIX NPOLECCOB. 8 1-13
[TorpemiHOCTH W YCTOWYMBOCTH UHWCJIEHHBIX METOJIOB HWHTEIPUPOBAHUA.
CocraBnsiomme TOTPEHIHOCTEH YHCICHHBIX MeETOoZoB. Bpibop miara
WHTETPUPOBAHMUSL.

HNmuTanuoHHoe MoAeIMPOBAHUE 8 1-13
NmuTtamus kak THCTPYMEHT UCCIIEIOBAHUS CIIOKHBIX CUCTEM

Merogonorusi TOCTPOEHUS HWMUTAIMOHHBIX MOJIEICH W  OpraHM3aIus
MMHTAIIMOHHBIX ~ JKCIIepUMEHTOB.  [loaroroBka  JaHHBIX. MeTo 161
BOCIPOU3BEACHUS  BXOJHBIX  BO3JACHCTBUUA. METONMKH  TOCTPOCHHS
HIMHUTAIIMOHHEIX MOJEIIEN

PacueTHo-Tpaduueckas padora He NPpeIyCMOTPEHA Y4eOHBIM IJIAHOM

KypcoBasi padora He npeaycMOTpeHa y4eOHbIM IJIAHOM

Oobpa3oBaTesibHbIEC TEXHOJIOTHHA

[Ipn peanuzammm y4eOHOTO Marepuajga Kypca HCIOJIB3YIOTCS pa3juvHble 00pa3oBaTeIbHBIC
TEXHOJIOTHH, CIOCOOCTBYIOIIUE CO3JaHUI0 aTMOC(epbl CBOOOIHON M TBOPYECKOW MUCKYCCHU KaK MEXIY
MpenoaBaTesieM U CTyJIEHTaMH, TaK U B CTylaeH4YecKkod rpymnme. Llenpro mpu 3ToM siBIsieTcs BBIpabOTKa y
CTYACHTOB HAaBBIKOB U KOMHGTGHHI/Iﬁ, IMO3BOJIAIOIUX CaMOCTOATCIIBHO BECTU UCCICA0BATCIIBCKYO U HAYYHO -
MeIarOTHYECKYIO padoTy.

Ay,Z[I/ITOpHBIe 3aHATHUA IIPOBOOATCA B BHIC J'IeKLII/Iﬁ ¢ wucrojp3oBanueM IIK u KOMITIBIOTCPHOT'O
IIPOCKTOPAa, HIPAKTUUCCKUX SaHHTHﬁ, ¢ ucrojipzoBanuem 11K IIpy MpPOBEACHHUU paCY€TOB U MOACIUPOBAHNH.
CamocrosTenbHas pa60Ta CTYACHTOB IIPOBOJUTCA II0J PYKOBOIACTBOM npenonaBaTeJIeﬁ, C OKazaHHEM
KOHCYJ’IBT&HHFI M IIOMOIITY IIPU IOATOTOBKE K KOHTPOJBbHBIM pa60TaM, BBITIOJTHEHHUHN JOMAIITHUX SaIlaHI/Iﬁ

DOoH/ OLIECHOYHBIX CPEACTB

CDOHI[ OLOCHOYHBIX CPCIACTB II0 AWCHOUILIMHE obecrieunBaeT IMPOBEPKY OCBOCHUSA IIJIAHUPYCMBIX
pe3ynbTaToB 00ydeHHs (KOMIETEHUMH M UX HMHJIMKATOPOB) TMOCPEICTBOM MEPONPUITUN TEKYIIEro,
py6e>KHoro U MMIPOMCIKYTOUHOI'O KOHTPOJIA IO JUCHUILIINHC.

CBs3b MCKAY (bOpMI/IpyeMBIMI/I KOMIICTCHIIUAMUA 1 (bOpMaMH KOHTPOJIL UX OCBOCHUA NIPCACTABJICHA B

cienyromei Tabmuiie:
HanmenoBanue
No Kon n HanMeHoBaHMe MHIMKATOpa HaumeHnoBanue
KOHTPOJIMPYEMBIX o
/1 IOCTHIKEHHUS KOMITETEHIINH OLIEHOYHOI'O CPEJCTBA

pa3nenoB (TeMbl)

BX0J1HOM KOHTPOJIb

BOHpOCBI BXOJHOTO

1 Bxo1HOM KOHTPOJIb
KOHTPOJIsA (YCTHO)

ATTeCTaI_[I/ISI pa3aciioB, TCKyIJ_II/II\/'I KOHTPOJIb YCTICBACMOCTH

T e PYKEL YL BYKEL | T v
° cekoro 3-TIK-6, V-TIK-6, B-TTIK-6 p cckast pabo
yIIpaBJICHUs [TpakTuyeckas pabora 3




KonTpomapHas pabora (3a04)
KomiokBuym 1 (mucsMeHHO)

3-TIK-6, V-TIK-6, B-TIK-6

3 CuHre3 cucrem [TpakTuueckas padora 4
ABTOMAaTUYECKOTO 3-YKE-1, V-VYKE-1, B-YKE-1, [Ipaktuueckas pabota 5
yIIpaBJICHUS 3-I1K-6, V-IIK-6, B-I1K-6 [TpakTuueckas padora 6

KomokBuym 2 (IMCbMEHHO)

4 3auer 3-VKE-1, V-VKE-1, B-VKE-1, Bompocsl k 3auery (ycTHO)

O1eHOYHBIE CPECTBA Ul BXOJHOTO KOHTPOJISI MPEIACTABISIOT COOOM BOIPOCHI, KOTOPHIE 3a1al0TCs

CTYZIGHTaM B YCTHOH (opme.

B kaugectBe OLCHOYHOr'o CpeaAcCTBa TCKYLICTO KOHTPOJIA HMCIIOJB3YIOTCA BBIMNOJIHCHUC MMPAKTHYCCKUX
3a)IaHI/II‘/'I u yCTHLIi/JI OIIpOC 110 PE3yJIbTaTaM HMX BBIIIOJIHCHUA.

B kauecTBe OIIEHOYHOIO CpPEICTBA AaTTECTAllMM PAa3AEIOB HCIOJIB3YIOTCA KOJJIOKBUYM 1 u 2
COOTBETCTBEHHO, a JUIsl IPOMEXKYTOUHOM aTTeCTalluu MPEeAyCMOTPEHbI TeopeTnyeckue Bonpockl. [lo utoram

O6y‘leHI/I$I BBICTABJIACTCA 3a4CT.

Bonpocsl BXOAHOI0 KOHTPOJIS

. HempepoiBHas ¢pyHkuus
. [IpousBoaHas GpyHKUIKA

. AuddepennmpoBanne HEKOTOPHIX IIEMEHTOB (PYHKITHI

1
2
3
4. Inddepenmman
5. Ilpenensr
6
7
8

. CnocoOsI 3a1anus QyHKIIUN
. HacTHBIE TPOU3BOAHBIC

. OcHOBHBIE eMHUITY U3Mepenus cuctembl CU

10. Mexannueckasi SHeprus

Bonpocs! kosiokBuyma Nel
Jlatb KpaTKue onpeesieHus MOHATUSIM MOJETb U MOJICIMPOBAHHUE.
Kaxkue cBoiictBa nmeeT Mmonens? Kakast mo Bamemy Hanbosiee BakHast M mouemy?

© N R WNRE
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[Ipunymaiite cOOCTBEHHBIN MPUMEpP aHAJIOTOBBIX MOJEINEH.
Ha xakue Tumsl pazaensercs uaeaabHOe MOACTUPOBaHUE?

[[aﬁTe OIIpCACIICHUC MATEMATHUICCKOI'O MOJACIIMPOBAHUS.
HpI/IBeI[I/ITC IIPpUMCEPLBI MOJIeIe MaTeMaTH4YEeCKOI O MOACIINPOBAHUS.
Hepe‘{I/ICHI/ITL 9Tallbl TIOCTPOCHUA MOJETICH.

B kakux ciaydasx npuberaror K UMUTallMOHHOMY MOJIETTUPOBAHUIO?
B uem 3akirouaercs 1ei1b IMUTALlMOHHOTO MOJIETIMPOBaHUS?
[lepeuncnure pa3HOBUAHOCTH UMUATALIMI?

B 4yem otnuuune nosHOro (pakToOpHOro IKCIEPUMEHTA OT APOOHOTO?

18.  UYro o03HavaeT 0AHO-, ABYX- 1 MHOTO(AKTOPHBIN aHATN3?

B yeM 0co0eHHOCTE MaTCprUaJIbHOI'O MO,I[GJ'II/IpOBaHI/IH? Kakne Pa3sHOBUJHOCTH BbI 3HaeTe?

Y10 MOXKET OBITH HCIIOIL30BaHO B KAUECTBE MOI[GJ'IG?I 3HAKOBOTI'O MO,Z[GJ'II/IpOBaHI/IH?

B 4dem 3akirouaeTcs MMpOBEpKa aICKBATHOCTU MOJICIIN U KAK OHa BBITIOJTHSETCS?
Kakue npeumMymecCTBa aHAJIMTUYCCKOT'O U YUCIICHHOTO METO 1a peH_IeHI/I}I?
Kakoe OIMPEACIICHUC MOXKHO JaTb UMUTAIUOHHOMY MO,Z[eJ'II/IpOBaHI/IIO?

YTto Ha3bIBaeTCI UMHUTALMOHHOM MOI[GJ'IBI-O?

CTy,Z[GHT Ha KOJUIOKBUYMC OAaCT NHCbMCHHBIC OTBCTHLI Ha 10 BOIIPOCOB H3 NPUBCIACHHOI'O BBIIIC




nepevHs. 3a KaX/ablii MpaBUIIbHBIN OTBET HauuciseTcs 1 6amn. MakcumanbHO 3a KOJUIOKBUYM - 10 6amos.

IlIkajsia oueHnBanus pasjaesa 1

Tekymuii KOHTPOJIb yCIIEBAEeMOCTH

ATTecTauus pasaesa

MakcuMAJbHBIA / MUHAMAJIbHBI
0aJ171 11 aTTeCTAlMHU pa3jiea

Ounas popma 00ydIeHUS

[Ipaktuyeckas padora 1 - 5 6amnos Komnoksuym 1 - 10 30 Gamos /
[Ipaktuyeckas padora 2 - 5 6amios OayioB 18 6anoB
[Tpaktuyeckas padora 3 - 10 GamioB
3aouHas popma 0OydIeHUS
KonTponsnas pabora - 20 6ayos Komnmoksuym 1 - 10 30 6amnos /
6ayioB 18 6amnos

Bonpocs! kostokBuyma Ne2

CoNoOR~wWNE

CUCTEMBEI?

Kakumu metogamMu MOKHO BBIJIEIUTH TUCKPETHBIE DJIEMEHTHI U3 CIUIOUTHON Cpe/ibl?

Kakue a1eMeHTbI BBIAEISAIOT B METOJIE COCPEIOTOYEHHBIX Macc?

Kakne ypaBHeHUS Ha3bIBalOT KOMIIOHEHTHBIMH, 4 KAKUE TOTIOJOTHYECKUMU ?

Kak 3anuceiBatoTCs KOMIIOHEHTHBIE U TOIIOJIOTHYECKUE YPABHEHUS JJI BCEX BUJIOB CHCTEM?
Kakue Bam u3BecTHbI rpaduyeckue GopMbl MPEACTaBICHUS MATEMaTHYECKIX MOIeTei?

[To xakoMy IIpaBHIly CTPOUTCS OPUEHTUPOBAHHBIN Tpad?
[TosicauTe Ha mpuMepe y310Boi MeTo1 GOPMUPOBAHUS MOJETH.

B ueM 3akimrouaeTcsd KadecTBEHHBIN aHAJIN3 MaTEMAaTUUECKOM MOIen?

KakuMu COCTOSHUSIMM ONMCBHIBAETCSl CTATMUYECKUM PEKUM (PYHKIMOHUPOBAHMUS TEXHUUYECKOH

10. Kaxkwue 3agaun pemaroTcs MPU aHAIM3€ CTATUIECKOTO pekuma?
11. Kak popmynupyercst aropuT™ dnucieHHoro metona Herotona?
12.  Yro sBisieTcst ciekTpoM MaTpuiibl SAxkoou?

13. Kaxk o1eHuTh YCTOMYMBOCTD YUCICHHOTO METO1a?
14. B uewm 3akirouaeTcs aHaJU3 CUCTEMBI B JMHAMHUYECKOM PEKUME?
15. Kak popmynupyercst aropuT™ HESIBHOTO MeTo 1a Ditsiepa?

CryneHT Ha KOJUIOKBHUYME JlaeT MUCbMEHHbIE OTBETHI Ha 10 BONPOCOB M3 MPUBEIEHHOIO BBILIE MEpeyHs. 3a
KaXKIbIH MTPaBUIIbHBIN OTBET Hauucsiercs 1 Oamn. MakcumainbHO 3a KoJIokBuyM - 10 Gaios.

IlIkana oneHuBaHus pasjaesaa 2

Texkyummii KOHTPOJIb yCIIEBAEMOCTH

ATTecTaunms pas3jaesa

MakcuMaJbLHBIA /| MUHAMAJIbHBIN
0aJL1 IS aTTeCTAallM| pa3jieia

Ounas popma 00ydeHus

[IpakTnueckas padota 4 - 6 6amI0B Komnoksuym 2 - 10 30 6ayoB /
[IpakTnueckas padota 5 - 7 6amioB O6ayoB 18 6anoB
[TpakTuyeckas pabora 6 - 6 6am0B

3aouyHas popma 00yueHHS
IIpaktuyeckas padora 1 - 10 6amnoB Komnoksuym 2 - 10 30 Ganos /
ITpakTuyeckas pabora 2 - 10 6amioB 6aI0B 18 GanoB

TeopeTuyeckue BONPOCHI HA 3a4eT
1. Tlonstue monenupoBanust u monenu. CBoiicTtBa moneneil. HazHauenue moneneit (menu u 3amadu

HCCIIeI0BaHUA).

2. Busr MOJCIINPOBAHUS. MaremMaTuueckoe MOACIIUPOBAHHUC.

w

Knaccudukarus MaTeMaTHUECKUX MOJIENen

4, CO,Z[ep)KaTeJILHaﬂ INOCTaHOBKa 3aJayvH. KOHI_Iel'ITyaJ'IBHaH MOCTAaHOBKA 3aJauv MOJCIUPOBAHUA.




12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

MaremaTrueckas IoCTaHOBKa 3a7aud, (hopMann3aius npouecca GyHKIHNOHUPOBAHUS CUCTEMBI.
KavecTBeHHBIN aHATN3 U IPOBEPKA KOPPEKTHOCTH MOJIEIH, TPEOOBAHUS, IPEABSIBISIEMbIE K MOIEIIH.
Bribop u oOocHOBaHMe BBHIOOpPa METOAA HCCIEJOBAHUS MOJCIH. Peanmuzamust MaTeMaTHUECKOM
MOJIENU B BUJE ITporpaMmsl a1 OBM.

IIpoBepka anexkBaTHOCTH Mojenel. IIpakTuyeckoe UCIoIb30BaHNE MOCTPOCHHON MOJEIN U aHAJIU3
pe3yJIbTaTOB MOJEIINPOBAHUS

Texmnporecc TokapHOM 00pabOTKU KaKk 0OBEKT MOJICTUPOBAHUSI.

Cunbl pe3aHus Ipy TOKapHOU 00paboTKe.

[lepemeHHbIE COCTABISAIONINE CUJT PE3AHUS.

. edopmarnus ynpyroi CUCTEMEI.
. OyHKIUS OJIHOM TiepeMeHHO#. BbrIOOp BuIa W ompenereHHE MapaMeTpoB SMIHPUUECKOU

3aBUCHUMOCTHU
@YHKIMN MHOTUX [TIEPEMEHHBIX. MHOKECTBEHHAs pErpeccus

KoMronentHele u  TOmoJsiornyeckue ypaBHEHHs. KOMIOHEHTHBIE ypaBHEHUS  YIPYTHUX,
JMICCUNIATUBHBIX U MHEPLIMOHHBIX 3J€MEHTOB. Tornosiornyeckue ypaBHeHHs B 0OIIEM BHIE.
MexaHnnyeckasi, TUpaBIndecKasi, TeIIoBasi, AEeKTpuIecKasi CHCTEMbI

®opmel IpeacTaBiaeHus Mojenel. I'papuueckre oToOpaxeHus BCeX THUIIOB AJIEMEHTOB.

[TocTpoenue nuHamMuueckoi cxeMbl MoJienu. I'padsl u oprpadsl, npaBuia MOCTPOCHHUS.

Martpuunas ¢popma npencrasienus MM IlpaBuino hopmupoBaHus MaTPUIbl MHIIUACHINNA HA OCHOBE
oprpada CUCTEMBI.

Mertoas! popmupoBanuss MM.

UucneHHbIe METObI PEIICHUS CUCTEM areOpandecKuX JTMHEHHBIX YpaBHCHHUH.

O0630p YHCIEHHBIX METOIOB.

Meton HerotoHa.

Yucnennsie MeToabl nHTErpupoBanus OJ1Y. [IpuHIUN YKCIEHHBIX METOI0B HHTETPUPOBAHUS.
Koneuno-paznoctHas anmpokcumarius. O030p METOIOB.

SIBHBIN ¥ HEABHBIN MeTo Diiiepa. AinroputM meroaa. [pumepsr.

Maremarnueckoe MOJECIMPOBAHME MEXAaHMYECKOW CHUCTEMbl B  CpeaX HMHUTAUUOHHOIO
MOJIEITMPOBAHUS.

3auer MpoBOAMTCS B YCTHOH (hopMe, IMyTeM OTBETa HA 2 BOIPOCA W3 BBIINICTIPHBEICHHOTO IEPEUHS
BOMPOCOB. [Ipy 3TOM OllEHUBAETCS MPAaBUIBHOCTh U TOJHOTA OTBeTa. MakcuMallbHBI Oasut 3a 3adetr — 40
OaioB (20 6ayIoB 3a KaXkKIbIH BOTIPOC).

IIkajbl oleHKH 00pa30BaTeJIbHBIX JOCTUKEHU

Bbaniabl Onenka
(utoroBoii | (0as 3a oTBeT
PEHTHHIOBOW  Ha 3a4ere)

TpeGoBanus K 3HAHUAM

OLIEHKH)
— OIlIeHKa «3aUTE€HO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH MMEET 3HAHMS
OCHOBHOTO MaTepuajia, €clIM OH I[POYHO YCBOWJI MPOTPaMMHBII
Marepua, MociaeI0BaTEeNbHO, YETKO U JOTHYECKH CTPOMHO €ro M3Jjiaraer
60-100 «3aumeHo» | €rO Ha 3aueTe, BIaJeeT HEOOXOJWMBIMH HABBIKAMH W TMPUEMAMH HUX

24 - 40 6anno6 | BHIIOTHEHUS, YMEET TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOMN

— VYyeOHbIE [IOCTHXKEHHMS B CEMECTPOBBI MepHOa M pe3ylbTaTaMu
pYOEKHOTO  KOHTPOJSL ~ JIEMOHCTPUPYIOT  JOCTaTOUYHYIO  CTENEHb
OBJIAJICHUS IPOTPAMMHBIM MaTEPHUAJIOM.

0-59 «He 3a4YmeHOo) | — OI_ICHKa «HC 3a4YTCHO» BBICTABJISICTCA CTYIACHTY, KOTOpBIﬁ HC 3HACT




0-24 6aina | 3HAYMTENBHOW  YacTH  NPOTPAMMHOIO  MarepHana,  JIOIyCKaeT
CyllleCTBeHHbIe omMOKH. Kak mpaBuiio, OllEHKa «HE 3a4TCHO» CTaBHTCS
CTY/IGHTaM, KOTOpblE HE MOTYT TPOJOJDKUTH oO0ydyeHue 0Oe3
JOITIOJIHUTCIIbHBIX 3aHATHH T10 COOTBeTCTBYIOH_[ef/'I JAUCHUITIINHC.

— VYyeOHbIE JOCTHKEHHS B CEMECTPOBBIH IEPHOA U pe3yJabTaTaMu
pYOEKHOTO  KOHTPOJSI JIEMOHCTPUPOBAJIM HE BBICOKYIO CTEICHBb
OBJIAICHUSA TPOTPAMMHBIM MAaTCpUaJIOM 110 MUHAMAJILHOH IIJIaHKE.

YueOHO-MeTOAMYEeCKOe M HHPOPMALIMOHHOE 0O0ecneyeHre Y4eOHOM TUCIUIIINHBI
Ocnogénas numepamypa:

1. Tlerpos, A. B. MoaenupoBanue npoiieccoB 1 cucteM : yaeoHoe nocodue / A. B. IlerpoB. — CaHkT-
[MerepOypr : Jlans, 2021. — 288 ¢. — ISBN 978-5-8114-1886-2. https://e.lanbook.com/book/168879

2. Tpyxun, M. I1. MonenupoBanue curaaioB u cucteM. OCHOBBI pa3pabOTKH KOMITBIOTEPHBIX MO/IeNEi
CUCTEM M CUTHAJIOB : yaeOHOe mocobue st By3oB / M. I1. Tpyxun. — 2-¢ u3a., crep. — Cankr-IletepOypr :
Jlaub, 2021. — 212 c. https://e.lanbook.com/book/171422

Jlononnumenvnasn numepamypa:

3. Wneuuena, B. B. MoaenupoBaHre cucteM W TporeccoB : ydeOHoe mocobue / B. B. UnbuueBa. —
PoctoB-Ha-Jlony : PI'VIIC, 2020. — 92 ¢. — ISBN 978-5-88814-894-5. — TekcrT : anekTpoHHsIi // JIaHb :
aNIeKTpOHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/147356 .

4. 3uHoBbeB, B. B. MoaenupoBanue npoieccoB u cucteM : yuebHoe nocodue / B. B. 3unoBbes, A. H.
Craposayoos, I1. 1. HukomaeB. — KemepoBo : Ky3['TY umenu T.®. 'opbauera, 2016. — 146 c. — ISBN
978-5-906888-10-5. — Tekcr : anekTpoHHbil // Jlanb : snexkTpoHHO-OMOMMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/105406 .

5. Comomn, C. A. MaremaTu4yeckoe MOJCIUPOBAHUE CHCTEM U MpoIleccCoB : yueOHoe mocodue / C. A.
Conom, A. I'. Kynbkun. — PocroB-na-Jlony : PI'YIIC, 2017. — 172 ¢. — ISBN 978-5-88814-588-3. —
Teker : ANIEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOIMOTeUHAs cucrema. — URL:
https://e.lanbook.com/book/129321.

6. Uepesos, I'. A. Maremarnueckoe MOJEIMPOBAHUE CUCTEM U IPOIIECCOB : yueOHoe mocobue / I'. A.
Uepesos, B. I'. Bonmuk. — Camapa : CamI'VIIC, 2016. — 91 c¢. — ISBN 978-5-98941-252-5. — Tekcr :
AIIEKTPOHHBIHN // JIaHb : amekTpoHHO-O0nbmoTeynas cucrema. — URL: https://e.lanbook.com/book/130371.

7. Tonybesa, H. B. OcHOBbI MaTeMaTHYECKOTO MOJEIUPOBAHUSA CHCTEM M IPOIECCOB : ydeOHOE
noco6ue / H. B. T'omy6eBa. — 2-e uzn., ¢ uamen. — Owmck : OMI'VIIC, 2019. — 95 ¢. — ISBN 978-5-949-
41238-1. — Tekct: oanekTpoHHbIN // JlaHb : 31meKTpoHHO-OMOmMmMoTeuHnas cucrema. — URL:
https://e.lanbook.com/book/129153.

8. JluxaueB, A. B. MeToapl MaTeMaTH4eCKOrO MOJIECIMPOBAHUS IPOLIECCOB M CHCTEM : YydeOHOe
nocobue / A. B. JluxaueB. — HoBocubupck : HI'TY, 2015. — 96 c. — ISBN 978-5-7782-2655-5. —
Teker : ANIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTeUHAs cucrema. — URL.:
https://e.lanbook.com/book/118308.

9. Bamypos, B. B. MapkoBckue ciydaiiHble MNpOLECCHl B MOJETUPOBAHUM CHCTEM : YdeOHO-
MeToauueckoe nocooue / B. B. bamrypos, O. A. bamyposa, A. I1. Canos. — Exarepun0ypr : , 2017. — 100
c.— Tekcr: onextpoHHblii// Jlanb :  aneKkTpoHHO-OMOnMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/121376.

10. Yepnsiea, C. H. Umutannonnoe mojenupoBanue cucreM : ydaeOHoe nocodue / C. H. Yepnsena, JI.
A. Kopo6Gosa, B. B. Jlenucenko. — Boponex : BTYUT, 2016. — 94 c¢. — ISBN 978-5-00032-180-5. —
Texcr : ANIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OUOIMOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/92235

11. Canmuna, H. FO. UmuTanmmonnoe moaenupoBanue : yuebnoe nocodue / H. 0. Canmuna. — Mocka
: TYCVYP, 2015. — 118 c. — Texkcr : anexTpoHHbIi // Jlanb : anekrponHO-6ubimoTeynas cuctema. — URL:
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https://e.lanbook.com/book/110330

12. Tlane#t, A. I'. UmuTanmonHoe MojaenupoBanue. Pa3paboTka MMUTAIIMOHHBIX MOJEICH CPECTBaMHU
iWebsim u AnyLogic : yae6Hoe nocodue / A. I'. ITaneii, I'. A. Ilomnak. — Canxrt-IletepOypr : Jlans, 2019.
— 208 c. — ISBN 978-5-8114-3844-0. — TekcT : »nekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/122179.

13. Kazanuesa, H. B. Maremarnueckoe MoaenupoBanue B nmporpaMmHubix makerax Excel m MathCad :
yaeOHo-MeToanueckoe nocobue / H. B. KazammeBa. — ExatepunOypr : , 2018. — 99 c¢.— Tekcr :
ANIeKTpOHHBIN // JIaHb : anekTpoHHO-O0nbmoTeynas cucrema. — URL: https://e.lanbook.com/book/121397.

Ipoecpammnoe  obecnewenue u  Humepnem-pecypcewi:  «Mathcad»;  Excel;  «Simintechy;

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.

Kommuiekc MynbTruMenniiHbIi B cocTaBe koMibroTep ¢ kosloHkaMu SVEN, npoektop CASIO wu 3kpaH;
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.

JI71g n3ydeHus QUCHMIUIMHBI UCIIOJIb3YIOTCS AJIEKTPOHHbIE OMOIMOTEKU:

- JJIEKTPOHHO-OMOMMoTeyHas cucrema HUAY MUOU (cBuaeTensCcTBO O ToCyAapCTBEHHOM
peructpamuu 6a3el JaHHBIX Ne 2012620735 ot 01.08.2012 1.) 6€3 orpaHMUeHUs KOJIMYECTBA MOJIb30BaTeIeH
1 6e3 OrpaHuYeHHs CPOKa MCIOJIb30BaHUS PECYPCOB;

- DJEeKTpOHHO-OuOIMoTeyHast cuctema «KoHCynbTaHT cTyAeHTa» (OOLIECTBO C OrpaHUYECHHOM
oTBeTCTBEHHOCThIO «llomutexpecype»). Hdorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpeaocTaBlieHHUE
JOCTyIa K 2JEKTPOHHOM OMbnmoTeke K KoMIuiekTaM «MenunuHa. 3apaBooxpanenue. bazopas koyuekuusy,
«Kuuru wmsparensctBa «@PeHukcy, «M3marenbckuit jom MOMMy, «Kuuru usparensctBa «IIpocmexTy:
«HocTpaHHbIe SI3bIKWY»... 10 31.08.2022 1.;

- DJJIEKTPOHHO-OMONIMOTeYHast cuctemMa «ANOyke» (moroBop Ne 09-21-910 ot 02.07.2021 r.) Ha
npegocrasienue goctymna mno 31.08.2022 r.;

- IIEKTPOHHO-OMOIMoTeuHas cucrema «Jlaub» (morosop Ne 10-21-910 ot 16.07.2021 r. ToJIbKO Ha
KHWUTHY U31aTenseTBa «Jlanby) Ha npenoctasienue gocrtymna mo 31.08.2022 r.;

- DIIEKTPOHHO-OMONMHoTeYHass cucreMa «Jlaub» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHHUTH
JPYruX U3aTe’lbCTB-NAapTHEPOB U3/1aTeNbCTBa «JIaHb») Ha mpepocraBineHue goctyna mo 31.08.2022 r.;

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

- 9JIeKTpOHHO-OMOnMMoTeuHass cuctemMa «KoHcynbranT Bpada» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) na npenocrasienue aocryna no 06.08. 2022 r.;

- JIeKTpOHHO-OmOmuoteunas cuctema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npenocTasieHue gocryna no 31.08.2022 r.;

- Hay4Has »JeKTpoHHas Oubmmoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npenocTasieHue gocryna no 31.12. 2022 r.

- MeXAyHapoIHbIM oHmaitH pecypc ProQuest (moroBop Ne 19-21-910 ot 18.10.2021r.) Ha
npenocTasienue gocryna no 30.11. 2022 r.

Y4eOHO-MeTOAUUECKHE PEKOMEHIAIIUA TJIA CTYACHTOB


https://e.lanbook.com/book/110330
https://e.lanbook.com/book/122179
https://e.lanbook.com/book/121397

1. Ykazanus Ui IpoCTyIINBaHUS JCKIHNA

[lepen HayamoMm 3aHATUN BHUMATEIBHO O3HAKOMUTHCS C YUYEOHBIM IUIAHOM IPOBEACHUS JICKUUN H
CIMCKOM PEKOMEHJOBAHHOW JINTEPATYPHI.

[lepen mocemieHreM OYEPETHON JIGKIIMU OCBEXHTh B MaMSATH OCHOBHBIC KOHIICTIIIUH IPOIIEHHOTO
panee marepuana. [loAroToBUTH Mpu HEOOXOIUMOCTH BOIIPOCHI IpernoiaBaTento. He Hago omacarbesi, 4To
BOIPOCHI MOTYT OBITh IPOCTHIMHU.

Ha nexkumn ocHOBHOE BHUMAaHHE CIEAYyeT YAENSATh HE (OpMyliaM U MAaTEeMaTHYECKUM BBIKIAJKaM, a
COJICPKAHUIO N3y4aeMbIX BOTIPOCOB, ONIPEICIICHHUSIM U TIOCTAHOBKAM 3a/1a4.

B mporecce m3ydeHHs JEKIIMOHHOTO Kypca HEOOXOIMMO MO BO3MOKHOCTH YacTO BO3BpAalIaThCs K
OCHOBHBIM TMOHSTHSAM M METOAAM pEHICHUs 3a1a4 (37eCh BO3MOXKEH BBIOOPOYHBIH KOHTPOJIb 3HAHUI
CTYJICHTOB).

XKenaTensHO UCMOIB30BATH KOHCIIEKTHI JIEKITHIA, B KOTOPBIX MCIOJB3YETCS MPUHSTAS MTPETI0IaBaTeNIeM
cuctemMa 0003HaYeHH.

st 6onee moaApoOHOTO M3YYEHHS Kypca ClenyeT paboTaTh ¢ peKOMEHIOBAHHBIMH JINTEPATYPHBIMH
WCTOYHUKAMHU ¥ BHOBB TOSIBIISIFOIIUMUCS HCTOYHUKAMHU.

2. YKa3zaHus A y4acTusl B IPAKTUYECKUX 3aHATUAX

[lepen mocemeHHeM YSCHHTH TeMY TMPAKTHUYECKOTO 3aHATHUS M CAaMOCTOSITENIFHO HW3Y4YHTh
TEOPETHUECKUE BOTIPOCHI.

B kon11e 3aHATHS TPH HEOOXOAMMOCTH BBISICHUTD y TIPEIOIaBaTeNsl HESICHBIE BOTIPOCHI.

OCHOBHBIE PE3yNIbTATHI BHIOJHEHHS PA0OTHI HEOOXOIUMO pacIevaTaTh.

3. CamocTosTenbHas paboTa CTYJAEHTOB OOBIYHO CKJIAIIBACTCS U3 HECKOJIBKUX COCTABJISIOMINX:

- pabota c TeKcTamMH: Yy4eOHHKAMM, HCTOPUYECKHUMH TEPBOMCTOYHHKAMH, JOMOJHUTEIHLHOMN
JUTEPaTypoil, B TOM UUCIIe MaTepUajJaMi UHTEPHETa, a TaKke MpopaboTKa KOHCIIEKTOB JIEKLIU;

- HaIMCaHUe KOHTPOJBHOM pabOThl y 3a04HOM (POPMBI O0yUECHUS;

- MMOJrOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- MOATrOTOBKA K 3a4eTy HEIIOCPEICTBEHHO Mepel HUM.

Takum o0pa3zom, camocrosiTenbHas padoTa CTYIACHTOB SBJSETCS HEOOXOAMMBIM KOMIIOHEHTOM
MOJIy4EHUS TTOJIHOLIEHHOTO BBICIIEro 00Opa3oBaHMUsl.

MeToanuyecKkue peKOMEHIAUN IJIS MpenoaaBarTesien
1. Ykazanus st npoBeACHUSA JICKIUIA

Ha nepBoii BBOAHOM NEKIIMU cenaTh 00Ul 0630p coaep kaHusi Kypca U OTMETUTh HOBBIE METOJIbI U
MOAXOJIbI K PEUICHUIO 33Ja4, pacCMaTPUBAEMbIX B Kypce, JIOBECTH /IO CTYACHTOB TpeOoBaHHS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy moAroTOBKE K JIEKIUOHHBIM 3aHATUSAM HEOOXOAMMO MpOAyMaTh IIJIaH €ro IpoBeIeHUs,
CoJiep’)KaHHe BCTYIMUTEIbHON, OCHOBHOM M 3aKIIOUYUTEIHHONW YacTH JIEKIIMH, O3HAKOMHUTHCS C HOBHHKaAMHU
y4eOHOM M METOIUYECKOW IUTEepaTyphl, MyONUKAIMSIMH MEPUOAMUYECKON MeYaTh MO TeMe JIEKIIHOHHOTO
3ansTus. [lepen W3NMOKeHHWEM TEKYHIEro JEKIMOHHOTO MaTepualia HAalOMHUTH 00 OCHOBHBIX HTOTraXx,
JOCTUTHYTBIX Ha Npeablaymux Jeknusx. C 3Toil 1enbio 3aJaTh HECKOJBKO BOIPOCOB ayAUTOPUU U
OCYILIECTBUTH BHIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJEHTOB.

B xoz1e neKIMoHHOTO 3aHATHS MIpenoaBaTelb JOHKeH Ha3BaTh TeMY, Y4eOHbIE BOMPOCHI, 03HAKOMHUTh
CTYJICHTOB C TI€PEYHEM OCHOBHOW M JOIMOJHUTENIbHOW JIUTEepaTypbl N0 TeMme 3aHsATusA. PackpbiBas
CoJIep’)KaHHe YUYeOHBIX BOIMPOCOB, AaKIEHTUPOBAaTh BHHUMAaHHE CTYJCHTOB Ha OCHOBHBIX KaTETOPUSX,
SBJICHUSAX W TMPOIleccax, 0COOEHHOCTAX MX MpOoTeKaHus. PacKpbIBaTh CYIIHOCTh M COJEpPKAHHUE PA3THMYHBIX
TOYEK 3PEHHUS U HAYYHBIX MTOJX0/I0B K OOBSICHEHHUIO T€X WM WHBIX SIBJICHUN U TPOIIECCOB.

Cnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO TIIO3HIIMIO IO CHOPHBIM TEOPETUYECKUM
Borpocam. [IpuBoauTh npuMepsl. 3aiaBaTh MO XOAY M3JIOKEHHUS JIEKIIMOHHOTO Marepuana pUTOPUUYECKUE



BOIPOCHI ¥ CAMOMY J]aBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEILHON JEATEIHOCTH
CTYJECHTOB, MOBBIIICHUIO X BHUMaHUs U MHTEpeca K MaTepuaily JIEKIUH, ee coaepkanuto. [Ipenonasareip
JOJIKEH PYKOBOJIUTH pabOTOM CTYyJEHTOB 110 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuala, MoA4epKUBaTh
HEOOXOMMOCTh OTPKEHUS B KOHCHEKTaX OCHOBHBIX TOJOKEHHUH H3ydyaeMOW TeMbl, 0CO0O BBIJIEIS,
KaTeropualbHBIN amnmapar. B 3aKIOUUTENbHONM YacTH JICKIUU HEoO0XOoAuMO C(HOpMyIUpOBaTh OOIMIHE
BBIBOJIbI 110 TEME, PACKPBIBAIOIINE COAEPKAHNE BCEX BOIPOCOB, NMOCTABJIEHHBIX B JieKUUU. OOBABUTH IIaH
OUYEPEHOTO MPAKTHYECKOTO 3aHATHUS, TaTh KPATKHE PEKOMEHIAIINH T10 MTOATOTOBKE CTYJACHTOB K padoTe.

Ha nocnenneii nexuu yneiauTs Bpems s 0030pa HanOoJiee BaKHBIX MOJIOKEHHI, PACCMOTPEHHBIX B
Kypce.

2. Yka3zaHus 1715 NPOBEACHUS IPAKTUUECKUX 3aHATUI

Yetko 0003HaYUTH TEMY NPAKTUUECKON PaOOTHI.

OO6cyauTh OCHOBHbBIE IOHATHUS, CBA3aHHBIE C TEMOW PabOTHI.

B mnponecce pemienus 3agay BECTH AUCKYCCHIO CO CTYIAEHTaMH O MPaBUIBHOCTU IPHUMEHEHHUS
TEOPETUYECKUX 3HAHUM.

OTmeuath CTYJEHTOB, HanboJjee aKTUBHO YYaCTBYIOIIMX B PELICHUU 3a/1a4 U JUCKYCCHUSX.

B koHue 3aHATHS 3a/aTh ayIUTOPUU HECKOJBKO KOHTPOJBHBIX BOIPOCOB, MPOKOHTPOJIUPOBATH XOJ
BBITIOJIHEHUS IPAKTUYECKOMN pabOTHI.

3.Yka3zaHus 10 KOHTPOJIIO CaMOCTOATEIbHON PabOTHI CTY/I€HTOB

[Io ycmoTpenuto mpernojaBaresist 3aJaHU€ Ha CaMOCTOSITENIbHYIO paboTy MOXeT ObITh
WHIUBUAYAIbHBIM WK (POHTATBHBIM.

IIpu wmcnonb30BaHUM WHAMBUIYAIbHBIX 3aJaHUi TpeOOBaTh OT CTYAEHTa NUCbMEHHBIM OTYET O
MpoieNIaHHOM padoTe.

IIpu npuMeHeHMM (POHTANBHBIX 3aJaHUIl BECTH KOJUIEKTHUBHBIE OOCYXIEHHS CO CTyAEHTaMH
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C 1enpl0 KOHTPOJISI KayecTBa BBIOJHEHHUS CaMOCTOSITENIbHONH paboThl TpeOOBaTh WHAWBUIYaJIbHBIE
OTYETHI (JOIMYCTUMO BMECTO MMCbMEHHOIO OTYETAa IPUMEHATh HHAUBUYaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusmMu OC HUAY MUDU u yuyeOHBIM TIIaHOM
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI TI0 HarpasjieHuto nmoarotoBku 15.03.01 MammHocTpoeHHE.

PaGouyro mporpammy cocTaBuil doyeHm _ Medenosa HO.A.
Penensent: moueHT - Koctun JI.A.

[Iporpamma onoOpena Ha 3acemanuu YMKH 15.03.01 Mammnoctpoenne ot 17.11.2021 rona,

npoToKoJI Ne3.

[Ipencenarens yueOHO-METOINYECKON KOMUCCUU fpdiiak Kynamesa 1.0.
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