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PaGouass mporpamma cocraBiena Ha ocHoBanuu PI'OC BIIO/OI'OC BO u yueOGHOro miaHa
HanpaBjieHUs MOATroToBKM  (cnenuanbHocTH) 15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOE

o0ecrieuenne MAITMHOCTPOUTECIIHbHBIX IPONU3BOJACTB
(KOO U HAUMEHOBAHUE HANPABIeHUsl NOO20MOBKU, cneyuanshocmu 6 coomeemcemeuu ¢ PI'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyTtcTBYyeT
YueOnass (pabouass) mnporpamma oOJ00peHa Ha 3acefaHud  Kadeapsl
OTMII (mpotokoi 3acenanus Ne 1 ot «31 » asrycra 2018 r1.).
Peuenszent
(OoadcHOCmb, YueHoe 38aHue, cneneHy) (noonucs) (U.0. Pamuaus)
« » 20 1.
Cpoxk aeiicTBusi pado4eil NpOorpaMMbl JUCHHUIIIMHBI 10 « » 20 T.

Cpox Oeticmesus ymeepoicoennou PII/: ons npoepamm bakanaspos — 4 2oda, 01 npozpamm
mazucmpog — 2 2004, 0isi NPOSPaAMM CREYUATUCTO8 — 5 Jiem.

Nudopmanus 06 akryanu3annu padoye NporpaMmMbl JMCIHILIHHbI:

ITpoTokomn 3acenanus kagenpsl No 0T « » 20 T

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.

ITpoTtokon 3acenanus kadeapst Ne OT «__ » 20 r.

[Iporokoin 3acenanus kageapbl No 0T «_ » 20 1.
YTBEPX/AIO

3aBenyromuii kadeapoin «OO0pPYI0BaHNE U TEXHOJIOTUU MAITUHOCTPOUTENILHOTO
IPOU3BOJICTBAY

(svinycraroweti nanpaenenue (cneyuanbHocmy))

« » 20 T H.YO. JlornuHoB

(noonucsw) (H.0. Pamunus)




AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.10.02 Cucrembl Noaaep:KKN HHKEHEPHBIX PACY€TOB

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))
1. Heab 1 3a71a4n M3yYeHUs JUCUUILIMHBI (Y4eOHOT0 Kypca)

Ilems — chopmupoBath y oOydarOmmMXcs 3HAHUS, YMEHUS U TPHOOpeTeHHE
OMbITa MPUMEHEHUS METOJIOB MaTEMaTUYECKOTO MOJAEINpoBaHus (pa3paboTka Mare-
MaTHYECKUX MOJIENIe, TPUMEHEHUE YHCICHHBIX METOJOB PEIICHUS! Pa3UYHBIX 3a-
Jlay, UCIIOJIb30BAaHUE COBPEMEHHBIX MAaTEeMaTHYECKUX IMAaKETOB JJIs PELICHUs 3ajad
MaTeMaTUYECKOT0 MOJICTUPOBAHUS) MIPU CUHTE3€ U UCCIEIOBAHUM CUCTEM aBTOMa-
TAYECKOTO KOHTPOJISI M YIIPABICHUS TEXHOJIOTMYECKUMU IIPOLIECCAMMU.

3agaun:

1. Matb 3HaHUs 10 OOUIMM HNPUHLMIIAM U TEHICHIMSIM MOCTPOEHUS MaTeMaTH-
YEeCKUX MOJIENIEH TEXHUUYECKUX CUCTEM, OOBEKTOB U MPOLIECCOB.

2. OCBOUTDH YMCJIEHHBIE METO/BI JUIsl IPOEKTUPOBAHUS TEXHOJIOTMUECKUX CH-
CTEM.

3. O3HAaKOMHUTH C COBPEMEHHBIM POTPAaMMHBIM 00ECTICUEHUEM ISl aBTOMATH-
3MPOBAHHOTO TPOECKTUPOBAHUSI.

4. O0yunTh HaBbIKaM pa3pabOTKA MAaTEMATUYECKUX MOJENIEH OTIAEIbHBIX MOJI-
CHUCTEM U HUX MPOrpaMMHON peanusanuu Ha IBM.

2. MecTto nucuuiuiabl (yueOHoro kypcea) B crpykrype OITIOITI BO

HNannas qucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K broky 1 «Jlucuuminab
(Momynu)» (BapuaTUBHAS 4acTh).

Jucruminabl, ydyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHas
nucruiuinHa (yueOHsli kypc) — Boicmas maremaruka, OCHOBBI MH(DOPMAITMOHHOM
KynbTyphl, Pusnka, ABTOMATH3aIIMA TEXHOJOTUYECKUX TPOIECCOB B MAIIMHOCTPOE-
HuH, Teopusi aBTOMaTUYECKOTO yIpaBlIeHUs, TEeXHOIOTHS MAITUHOCTPOCHUSI.

JuciuIuInHbl, Y4eOHBIC KYpPCHI, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMCHUS,
HaBBIKH, MpHOOpETaeMble B pPe3yJbTaTe M3YyUYCHHS JAAHHOW NUCHMIUIMHBI (y4eOHOTo
Kypca) — JIJIs BBIMIOJTHEHUSI CTY/ICHTaMU BBIITYCKHOM KBAJIM(PUKAITMOHHON paOOTHI.

3. IlnanupyemMblie pe3yJibTAThI 00y4YeHUsl 10 JUCHMILVINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C NJIAHMPYEMBbIMHU Pe3yJbTATAMH OCBOCHUsSI 00pa3oBaTe/ib-
HOH NPOrpamMMbI

dopmupyemble H Ilnanupyembie pe3yabTaThl 00y4eHHsA
KOHTPOJIMpyeMble
KOMIIETCHIIUH

— CIIOCOOHOCTh peuarb 3HaTh:




CTaHJAPTHBIE  3aJla4d
npohecCuOoHaTBLHON

JESTEIIBHOCTH Ha OC-
HOBe  HMH(OpPMAIHOH-
HOM u OuGmorpaduye-
CKOH KYJBTYpHI C TpH-

MEHEHHEeM uH(pOopMa-
LIUOHHO-
KOMMYHUKAILIMOHHBIX

TEXHOJIOTUA U C Yyue-
TOM OCHOBHBIX TpeOo-
BaHM HH(POpPMaALUOH-
HOM Oe3omacHoCTH
(OIIK-2)

¢ OCHOBHBIC ITOHATHA, 3aJa4Y1 U LIS MOJACIIUPOBAHM,
.KHaCCI/I(bI/IKaHI/IIO MO,Z[GJIGI;'I U BUIOB MOICIIUPOBAHUSA,

® MCTOAbI IIOCTPOCHUA MATEMATHUYCCKOI'O OIIMCaHM:A 00B-
CKTOB.

YMeTh:

® ICIT0JIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCHMIUIMH JUIS COCTaBJIICHUS MAaTEeMaTHYECKOIO OIHMCa-
HUS 00BEKTa MOJICIUPOBAHMUSL.

Bnagers:

® COCTABJICHHUS TOJTHOM CTPYKTYPHOW CXEMBI BELIECTBEH-
HO-DHEPTETUYECKUX ITOTOKOB TEXHOJOTUYECKOTO IIPO-
ecca NPOTEKAIOUIET0 B TEXHOJOTHYECKOM OOBEKTE
yIIpaBJIECHUS,

®pa3pabOTKU AMHAMUYECKUX U CTATHUUYECKUX IMPOCTpaH-
CTBEHHO-PACIIPEIEIICHHBIX MAaTeMaTUYECKUX MOJEIEH
TEXHOJIOTUYECKUX MPOLIECCOB.

— CIIOCOOHOCTBH BBITIOJI-
HATH palbOTHl MO JUa-
THOCTHUKE  COCTOSIHUSA
IUHAMUKH  OOBEKTOB
MaIIMHOCTPOUTEITBHBIX
MIPOU3BOJICTB C MCIIOJIb-
30BaHHEM HEO0O0XOIu-
MBIX METOJIOB "

cpeactB aHanuza (IIK-
12)

3HaTh:

® YYCJICHHBIE METO/IbI PEIICHUS Pa3JINYHbIX 3a1aY;
®METOJbI BOCCTAHOBJICHUS AMIIMPUYECKUX 3aBUCUMO-
CTEH;

®METO/Ibl AHAUTUTHYECKOTO MOJICIMPOBAHUS;

® METO/Ibl UMUTALIMOHHOTO MOJICJIMPOBAHUS.

YMeTh:

epeIIaTh COCTABJIICHHBIC YpaBHEHHUS (CHUCTEMBI ypaBHE-
HUM) MOJIEIM C TOMOIIbI0 COBPEMEHHBIX MaTeMaThye-
CKHX MaKETOB.

Bnaners:

®METOJIaMU MAaTEMaTUYECKOTO aHalu3a M MOJAEINpOBa-
HUSL B TEOPETUUYECKUX U IKCIEPUMEHTAJIBHBIX HCCIENO0-
BaHUsAX B oOnactu paspadotku ACY TII ¢ ucnonb3oBa-
HUEM COBPEMEHHBIX MaTEMAaTUYECKHUX AKETOB.

TemaTu4veckoe cogep:kaHue IMCHUIINHBI (Y41€0HOr0 Kypca)

Pa3znen, moayab

IToxpasnen, tema

OOmue BOMPOCH Ma-
TEMaTHYECKOTO MOJIC-
JUPOBAHUS

O6HII/IC BOIIPOCHI MAaTCMATHYCCKOI'0O MOACINPOBAHNA

WNurtepnonsmms mo obmeit hopmyne Jlarpamxa

Nutepnionsiuusi TabauyHbIX JaHHBIX 10 (opmynam Jla-
rpaHxa

HpOHCCC IOCTPOCHUA MaTEMaTUYECKON MOJIEIN

[TonnHOMMaNIbHAS AllIIPOKCUMaN A

UYeOpITeBCKas anmmpOKCUMAIHs

CyTb KOMIIBIOTEPHOTO MOAECIUPOBAHUS

DKCIOHEHIMAIbHAS] PETPECCHS




[TonuHOMMaNIbHAS perpeccus

Paznuunbie METOBI
pELICHUS] HEIUHEHHBIX
YpaBHECHUU

Paznuunbie MCTOAbI pCUHICHUA HEJIMHEHHBIX ypaBHGHI/Iﬁ

Jluneiinas perpeccus oOIIEro BUIa

Henunelinas perpeccus obmiero Buia

BreraucnurenbHbIe OKCIICPUMCHTBI C MAaTCMAaTHU4YCCKHMUA
MOJACIISIMU, UMHUTHUPYIOIIMMUA ITOBCACHUC PCAJIBHBIX 00B-
CKTOB, IPOICCCOB NJIM CUCTCM

IIpeobpazoBanue Jlamnaca

CﬂyqaﬁHBIC BCJIMYHUHBI U CO6I>ITHH, MCTOABbI UX T'CHCpaA-
o1 1 001aCTh UX IMPUMCHCHUA

JIMHEHOE CriIa)KMBaHUE I10 IISITH TOYKAM

HenuHenHoe Criia)kxuBaHUE MO CEMH TOYKaAM

[IpoOnembl moTydeHHUS
Ha OBM ciy4daitHbIX
YHUCJIOBBIX TOCJIEIOBA-
TEIILHOCTEH C 3ajaH-
HBIMU BEPOSTHOCTHBI-
MU XapaKTEepPUCTUKAMU

[Ipo6nemsl moyuenust Ha OBM cirydallHBIX YHCIIOBBIX
MOCJIEIOBATENbHOCTEN C 3aJaHHBIMU BEPOATHOCTHBIMU
XapaKTEPUCTUKAMU

BrlunciieHre XapaKTEpUCTUK CUCTEMBI IO €€ OIeparop-
HOM XapaKTEPUCTUKE

AJIFOpPITMBI U MCTOAbBI I'CHCPAIMU PABHOMCPHO pacCIIpC-
JCIICHHBIX CJIY‘-IEII?IHBIX 1741

MopenupoBaHHUe JIOTHYECKUX (PYHKIMI

MeTton ¥ alropuT™M pELICHHs] CUCTEM JIMHENHBIX YpaBHE-
Huii merogoM ["aycca

Konebanus u pe3oHaHC B MEXaHUYECKOW CUCTEME

Knaccruecknil CrieKTpajbHbIM aHAJIU3 U CUHTES

OO0mas Tpy10eMKOCTh TUCHUILTUHBI (Y4eOHoro kypca) — 2 3ET.




4. CTpyKTYypa " coepKaHue TUCHUILTHHBI (Y4eOHOro Kypca) Crucrembl NOIIEPKKHA HHKECHEPHBIX PACYETOB
Cemectp uzyuenus 8

Pa3nea, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo0xoaumbie DopMbl Pexomenny-
MOayJIb Ayl]l/lTOpHLle 3aHATHSA CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbLHO- TEKyuero e€Masi JIuTe-
(B yacax) TeXHUYeCKue KOHTPOJIsA patypa (Ne)
BCEro ’E @opMbl IPOBeEIEHUS JIEKIUH, (hopmbl opranusanun pecypcnbl
» 5 E ﬂa60paT?‘prlX, NMPaAaKTHYECKHUX CcaMOCTOSITEJIbLHOM
- % g E. P 3aHATHI, MEeTObI 00yUeHHUs], 5 padoTbI
E g g ga peau3yionue NpuMeHsieMyIo g
E g_ g E < 06pa30BaTeJbHYI0 TEXHOJIOTHIO 2
: | B |z
s
1. 1.1. O6mue Bompocsl Ma- | 1 1 2 paborta c paznaTou- MyJIbTUMEUITHBIE IToBepka 1,234
TEMaTHYECKOTO MOJIEJIUPO- HBIM MaTepHalioM cpeacTBa KOHCIIEKTa
BaHMUSI. BrinmosHeHHE KOH- JIEKIMH
TPOJILHOM PaboTBHI.
1.2. WaTepnomnsinus mo o6- 1 1 IIpaktuueckas pabora Nel 2 pabora c paznatou- KOMITBIOTEPHBIN OTYET B 1,2,3,4
meit popmyrne Jlarpamka. C IPUMEHEHUEM KOMIIBIO- HBIM MaTepHaIoM KJacc JJICK-
TEPHON TEXHUKH TPOHHOM
BUzIE
1.3. HWarepnonmsamms T1ab- | 1 1 [Ipaktudeckas padora Nel 2 paboTa c pazgarod- KOMIBIOTEPHBII OTYeT B 1,2,3,4
JUYHBIX JAHHBIX 10 Qop- C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJacc JJIeK-
Mmynam Jlarpamxa. TEpHOH TEXHUKH TPOHHOM
BUjIE
1.4. TIpomecc moctpoenus | 1 1 ITpaxkTuueckas padora Nel 2 paboTa c pazgarou- KOMITbIOTEPHBIN OTYeT B 1,234
MaTeMaTHYeCKON MOJIEITH. C MPUMEHEHHEM KOMIIbIO- HBIM MaTeprajioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUjIE
1.5.IlonuHoMuanbHasg  ar- 1 1 IIpaktuueckas padora Ne2 2 paborta c paznatou- KOMIIBIOTEPHBIH OTYET B 1,2,3,4
MPOKCHUMALHSL. C MPUMEHEHHEM KOMIIbIO- HBIM MaTeprajioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUIE
1.6. YeObimeBckas anmpok- | 1 1 IMpakTrueckas padora Ne2 2 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
CHMaIIHs. C MPUMEHEHHEM KOMITbIO- HBIM MaTepHanIoM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BHUjIE
1.7. Cyrp xommnbiorepHoro | 1 1 IMpakTryeckas padora Ne3 2 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
MOJIETTMPOBaHHSI. C MPUMEHEHHEM KOMIIBIO- HBIM MaTepHaIoM KJacc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BHUJIE




1.8.OkcnioHeHIIMaTbHAS [IpakTtuueckas padora Ne3 paborta c paznatou- KOMITBIOTEPHBIN OTYET B 1,2,3,4
perpeccusi. C MPUMEHEHHEM KOMIIBIO- HBIM MaTepHaioM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUzIE
1.9.IlommHOMUaNBHAS ~ pe- IIpaxTtuaeckas padora Ne3 pabora c pa3garou- KOMIBIOTEPHBII OTYeT B 1,2,3,4
rpeccusl. C MPUMEHEHUEM KOMIIBIO- HBIM MaTEepHaIoOM KJacc K-
TEPHOU TEXHUKH TPOHHOM
BUzIE
2.1. PasnuuHble METOIBI [IpakTtuaeckas padora Ned paboTa c pazgarod- KOMIBIOTEPHBII OTYET B 1,2,3,4
pemnieHust HEJIMHEHHBIX C IPUMEHEHUEM KOMITBIO- HBIM MaTepHaIoM KJacc JJICK-
YpaBHEHHH. TEPHON TEXHUKH TPOHHOM
BUIE
2.2. JlunelHas perpeccus [MpakTnueckas pabora Ned paboTa c pa3garou- KOMITbIOTEPHBIN OTYeT B 1,234
o01ero Bua. C MPUMEHEHHEM KOMIIBIO- HBIM MaTepHalioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BUIE
2.3. HenuneitHast perpeccus [MpakTuyeckas padora Neb paboTa c pa3garou- KOMITbIOTEPHBIN OTYeT B 1,234
o01ero Buja. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepualioM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUzIE
2.4 .BeryncnuTenbpHbE  DKC- paboTa c pazgarod- MyJTbTHMEIHIAHBIC [ToBepka 1,2,3,4
MEpUMEHTHl ¢ MaTeMaTuye- HBIM MaTepHaIoM cpezacTBa KOHCIEKTa
CKUMH MOJEISIMH, WMHTH- BrimonHenue KoH- JeKuuit
PYIOIIMMH IIOBEACHHE pe- TPOJILHOH PabOTBHI.
IBHBIX OOBEKTOB, IpOIEc-
COB HMJIM CHCTEM.
2.5.ITpeobpazoBanue [Tpaktuuaeckast pabora Ne5 paborta c paznatou- KOMITBIOTEPHBIN OTYeT B 1,234
Jlarunaca. C MPUMEHEHHEM KOMIIbIO- HBIM MaTeprajioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BHUjIE
2.6. CnyuyaliHple BEITMYUHBI paboTa ¢ pa3garod- MYJIbTUMETUITHBIE YCTHBIN 1,2,3,4
U COOBITHS, METOJBI UX Te- HBIM MaTepHaIoM cpezacTBa orpoc
Hepauu W 00JacTh HX BrimonHenue KoH-
PUMEHECHHSI. TPOJILHOH pabOTBHI.
2.7. JluneliHoe CriaxuBa- IMpakTryeckas padora Neb pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234
HHE TI0 IISITH TOYKaM. C MPUMEHEHHEM KOMIIBIO- HBIM MaTepHaIoM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUjIE
2.8. HenuneliHoe crmaxu- IMpakTryeckas padora Ne6 pabora ¢ pa3garod- KOMIIBIOTEPHBII OTYET B 1,234




BaHME 110 CEMU TOYKaM. C MPUMEHEHHEM KOMIIBIO- HBIM MaTepHaIoM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUzIE
3.1. IIpoGnemsr nomydyenus | 1 1 1 paboTa c pazgarou- MyJIbTUMEIUHHBIE YCTHBIN 1,234
Ha OBM crmy4aifHBIX dYwmC- HBIM MaTe€pUaIOM cpencraa onpoc
JOBBIX  TIOCIIEOBATEIbHO- BemmonHeHune KoH-
CTEN ¢ 3alaHHBIMHU BEPOSIT- TPOJBHOU PaOOTHL
HOCTHBIMH ~ XapaKTEpUCTHU-
KaMH.
3.2. Beruucnenue xapakTe- 1 1 [IpakTtudeckas padora Ne6 1 paboTa c pazgarod- KOMIBIOTEPHBII OTYeT B 1,2,3,4
PHCTHK CHCTEMBI 110 €€ C IPUMEHEHUEM KOMIIBIO- HBIM MaTepHaIoM KJacc JJICK-
OIIEpaTOPHOU XapaKTepu- TEPHOU TEXHUKH TPOHHOM
CTHKE. BUzIE
3.3. Anroputmsl U Meronsl | 1 1 [MpakTuyeckas padora Ne7 1 paboTa c pa3zgarou- KOMITbIOTEPHBIN OTYeT B 1,234
reHepaIuu paBHOMEPHO C MPUMEHEHHEM KOMIIbIO- HBIM MaTepHalioM KJacc JIIeK-
pacrpeieNeHHblX — Clydai- TEPHOI TEXHUKHU TPOHHOM
HBIX YHCEJL. BUzIC
3.4.MopenupoBanue Jjoru- | 1 1 [MpakTuyeckas padora Ne7 1 paboTa c pa3garou- KOMITbIOTEPHBIN OTYeT B 1,234
YecKnX (QYHKIHH. C IPUMEHEHHEM KOMITBIO- HBIM MaTepHaIoM KJacc JJIeK-
TEpHOH TEXHUKH TPOHHOM
BUzIE
3.,5. Merox u amropurm | 1 [Ipaktraeckas pabora Ne7 ¢ | 1 paboTa c pazgarod- KOMIBIOTEPHBII OTYeT B 1,2,3,4
pELICHUs CUCTEM JIMHEHHBIX MIPUMEHEHNEM KOMITBIOTEp- HBIM MaTepHaIoM KJ1acc JJIeK-
ypaBHeHHd MeTogoM [ayc- HOM TEXHUKHU TPOHHOM
ca. BUzIE
3.6. Komebanus u pe3oHaHc 1 [Mpaktudeckas padora Ne8 1 paboTa c pazgarou- KOMIBIOTEPHBII OTYeT B 1,2,3,4
B MEXaHUUECKOIl cucTeme. C MPUMEHEHHEM KOMIIbIO- HBIM MaTeprajioM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
NS
3.7. Kiaccuveckuii crek- 1 IIpaktuueckas pabora Ne8 1 paboTa ¢ pa3garod- KOMITBIOTEPHBIH OTYET B 1,234
TpaNnbHbII aHAN3 U CHHTE3. C MPUMEHEHHEM KOMIIbIO- HBIM MaTepHaIoM KJ1acc JJIeK-
TEPHOW TEXHUKHU TPOHHOM
BHUjIE
Hroro: 18 18 36

72




5. Kputepun u HOpMBbI TEKYIIer0 KOHTPOJISI K IPOMEKYTOYHOM aTTeCTAIINH

DopMbI TEKYLIET0 KOHTPOJISI YciaoBus 1onycka Kpurepuu u HopMbI OLIEHKH
3amura oTuéra 1o JabopaTopHOH | BeimonaHeHHe COOTBETCTBYIO- | PabOTHI oLleHMBalOTCs o OMHapHOM cucteMe (oTpaborana / He 0TpaboTaHa).
pabote Nel-No20 mux  JgaboparopHeix pabor | Kputepun oneHku:
MpU HAJIUYUHU OTYETOB O MPO- | ® MOJIHOTA U TOYHOCTD BHITIOJTHEHHUS JTA0OPATOPHBIX paboT;
JENaHHOM paboTe B PEKOMECH- | o COOTBETCTBHE BBIMIOJIHEHHBIX PA0OT BHIAAHHOMY 33/1aHUIO.
TyeMol popme
3ammTa KOHTPOJIBHOU PabOoThI BemonHenne  koHTposbHOH | PaboTa omeHnBaeTcs mo OMHApHON crcTeMe (3a4TeHO / He 3a4TEHO).
pabotel B pexomeHnnyemoit | Kpurepuu oreHku:
bopme . MOJIHOTA U TOYHOCTH BBITIOJIHEHUSI KOHTPOJIHHOU PabOTHI;
. COOTBETCTBHUE BBIMOJHEHHON PaOOTHI BBIJAHHOMY 3aJaHUIO.
dopma nposeaeHust YcaoBust gonycka Kpurepun u HopMbI OLlEHKH
NMPOMEKYTOUYHOM aTTeCTallul
3auéT 1Mo TeopeTUUeCcKOMy Marepu- | BelmonHeHue Bcex  mpeny- «3a4TEHO» [TonnMaHue cTyI€HTOM MaTepuaia Kypca:
any AUCIUIUIMHBI CMOTPEHHBIX  J1a0OpPATOPHBIX . CTYZIEHT I'PaMOTHO, C MOHMMAaHHUEM, OT-
paboT c OLEeHKOH «oTpaboTa- BEUYAET Ha MOCTaBJIEHHBIE BOIPOCHI, OPUEHTHUPY-
Ha» €TCSl B TEPMUHOJIOTHHU Kypca; B CIIPAaBOYHBIX Ma-
Beinonaenue KOHTPOJIBHOU TepHajiax
paboTEI C OLIEHKOM «3a4TEHOY «HE 32aYTCHO» Henocrarounoe noHnManue mareprana Kypea:
. CTYJIEHT TepsAETCs B TEPMHUHOJOTUU KYp-
ca, HE OPUEHTUPYETCS B OCHOBHBIX MOHSITHSX,
3aTPyAHSIETCS TIPH OTBETE Ha BOIPOCHI, HE MO-
J)KET BECTH TPAaMOTHBIM JUajor Mo 3ajadyaMm M
npoOeMaM, pacCMaTPUBAEMBIM B TUCITUTUIMHE




6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

He npenycMoTpeHO yueOHBIM TUIAHOM

7. IllpumepHasi TeMaTHKAa NMUCbMEHHBIX padoT (KypcOBBIX, peeparoB, KOH-
TPOJIbHBIX, Pac4eTHO-TpaguYecKNX  Jp.)

Ne ni/m Tembl
1 CitydaifHble BEJIMYUHBI U COOBITHSI, METOIbI UX TEHEpALlUU U 00JIaCTh UX MPUMEHEHUS
2 [TpoGnembr momydeHuss Ha D9BM cily4ailHbIX YHMCIIOBBIX TOCIEIOBATEIBHOCTEH C 3a-
JAHHBIMU BEPOSTHOCTHBIMU XapaKTEPUCTUKAMH
3 ITpeoOpazoBanue Jlammaca
4 Brruncienue xapakTepuCTUK CUCTEMBI 110 €€ OTIEPATOPHON XapaKTEPUCTUKE
5 AJNTOPUTMBI M METOJIbI T€HEPALIMK PABHOMEPHO PaclpeeICHHBIX CIyYalHbIX YHCET
6 MonenupoBaHue TOru4ecKux pyHKIun

8. Bompocs! Kk 3auery

Ne /it Bonpocsl
1 OO611re BOmpochl MAaTEMAaTUYECKOT0 MOJICIMPOBAHHUS
2 ViMuTanmoHnHele Moenu
3 Wutepnonsiiius o o6mieit popmyne Jlarpanxka
4 WuTtepnonsiiuys TaOMMUHBIX AaHHBIX 10 Gopmynam Jlarpamxa
5 [Tporecc mocTpoeHNss MaTEMaTHYECKOW MOJIEIH
6 [TonvHoMManpHas anmpoKCUMAaIus
7 UeObIieBCKas anmpoKCUMaIus
8 CyTh KOMITBIOTEPHOTO MOJAEITHPOBAHHUS
9 DKCIIOHEHIIMAJIbHAs perpeccust
10 [TonrmHOMMANIbHAS perpeccus
11 PaznuuHble MeTO/IbI pelieH!s] HETMHEHHBIX YpaBHEHUH
12 Jluneiinas perpeccus 0011ero Buja
13 Henuneiinas perpeccus o61iero Buaa
14 BbruucnuTenbHple SKCIEPUMEHTHI ¢ MaTeMAaTUYECKUMU MOJIENSIMU, UMUTHPYIOLIIMMHU
MOBEJICHHE PeaTbHbIX 00BEKTOB, POLIECCOB MIIU CUCTEM
15 JIuHeltHOe CriTaXMBaHKUE MO MSATH TOYKaM
16 HenuueitHoe critaxxuBaHue IO CEMH TOYKaM
17 CayvaiiHbple BeIMYMHBI U COOBITHS, METOJIbl MX T€HEPAIlUH U 00JIaCTh UX IPUMEHEHUS
18 [Ipo6nembr nonydyenust Ha OBM ciydaifHBIX YHCIIOBBIX MOCJIEI0BATENILHOCTEN C 3a-
JTAHHBIMU BEPOSITHOCTHBIMU XapaKTEPUCTUKAMU
19 [Ipeo6pa3zoBanue Jlamnaca
20 Bbrunciienne xapakTepUCTHK CUCTEMBI 110 €€ ONepaTOpHOM XapaKTEPUCTHKE
21 AJTOpUTMBI U METOIbl T€HEPAIIH PABHOMEPHO PAaCIpeesIeHHBIX CITy4YaifHbIX YUCeI
22 MonenupoBaHue JOrHIeCKUX (QYHKIHN
23 3aryxaromnue 1 HapacTalolme Koyiebanus
24 MeTo 1 anropuTM pelIeHUsI CUCTEM JTMHEUHBIX YpaBHEHHI MeToaoM ["aycca
25 Konebanus u pe30HaHC B MEXaHUYECKON CHCTEME
26 Kitaccuueckwuii ciekTpanbHBIN aHAIW3 U CHHTE3
27 CyTbh KOMITBIOTEPHOTO MOJICITUPOBAHUS
28 MopenupoBaHue TEXHOJOTUYECKHUX MPOLIECCOB




29

MaremaTnueckoe o0ecrieucHue IIprU aBTOMaTHU3allnunu

30 MopenupoBaHHe CUCTEM aBTOMATUYECKOTO YIPAaBJICHUS TEXHOJOTHUECKUMH TPOIIEC-
camu

31 OO01u1re BOMPOChl MAaTEMATUYECKOTO MOAEITHUPOBAHHUS

32 MMuranmoHHbIe MOIEITH

33 WuTepnomnsiiums o oduieii popmye Jlarpanxa

34 WNuTtepniossiiys TabIUYHBIX JaHHBIX 110 hopMynam Jlarparxka

35 ITporecc mocTpoeHNss MAaTEMaTHYECKOW MOJICIH

36 [TonmmHOMUANIbHAS ANIITPOKCUMAIIHS

37 UYeOpIeBcKas anmpoKCUMaIus

38 CyTh KOMIIBIOTEPHOTO MOAEITHPOBAHHUS

39 DKCIOHEHITMAIbHAs PErpecCcust

40 [lonmHOMMaNIbHAS perpeccust

41 PasnuuHble METO/IBI pEIICHNs] HEJIMHEWHBIX YPABHEHUN

42 Jlunelinas perpeccus o01ero Buaa

43 Henunelinas perpeccust o01iero suaa

44 BbruuciurensHpie 3KCIEPUMEHTBI ¢ MaTEMAaTUYCCKHUMU MOJICIISIMU, UMUTHPYIOIIUMHA
MOBEJICHHE PEATbHBIX 00BEKTOB, MPOIIECCOB MIIA CHCTEM

45 JIuHelHOe CrITaKUBAHKUE IO TISITH TOYKaM

46 HenuueitHoe criiaxxuBaHue 0 CEMH TOYKaM

47 CiyvaliHbIe BEJIMYMHBI U COOBITHUS, METOJIbl MX T€HEPAIIUU U 00JIACTh X MPUMCHCHUS

48 [Tpo6nembr mosyuenuss Ha DBM ciydaliHBIX YMCIOBBIX IOCIIEIOBATEIBHOCTEH C 3a-
JAHHBIMH BEPOSITHOCTHBIMH XapaKTEPUCTHKAMHU

49 ITpeoOpa3oBanue Jlanaca

50 Brrunciienne xapakTeprUCTHK CHCTEMBI 110 €€ OTIePaTOPHOM XapaKTEPUCTHKE

9. ®oHJ OLIEHOYHBIX CPEACTB ISl NMPOBeJIeHUs NMPOMEKYTOYHOM aTTe-

cranmmu oﬁyqamnmxcsl no JIMCHMIIJIMHE

9.1. ITacopT (poHIA OLIEHOYHBIX CPEICTB

Kon konTposupyemoii

Ne | KourtpoJsupyembie pa3aeibl HaumeHoBanue
KOMIIeTeHIMHU (UJIM ee
n/n (TeMbl) TUCUMTIIIMHBI OLICHOYHOI'0 CPeACTBA
YACTH)
OTyer 1O BBINOJIHEHUIO
MPAKTUYECKOrO  3aJIaHUs
1
«OcHOBBI paboOTHI C TPO-
rpammori  «MathCAD».
OT4yeT 1O BBINIOJHEHHIO
Moxnyxs 1. O6mue Boripo- IPaKTUYECKOTO  3a/aHUs
CBI MAaTEMATHYECKOT'O MO- OIIK-2, TIK-12 p

2

«Pemenne ypaBHEHUIN.
OT4eT Mo BBINOJHEHHUIO
IIPAKTUYECKOIO  3aJaHHUs
3
«nTepnionsauua U npen-
CKa3aHUE

JEJIMPOBAHUA.
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Monayns 2. PaznuuHbie

OTyer 10 BBINOJIHEHHUIO
MPAKTHYECKOTO  3aJaHuUs
4

«Maremaruueckas oOpa-
00TKa pe3yJIbTaTOB JKC-
NEePUMEHTAIBHBIX  JIaH-
HBIX».

OT4eT 1O BBIIIOJHEHHIO
MPAKTUYECKOTO  3aJaHUs

METO/IbI PEIICHHUS OIIK-2, T1IK-12 5
HEJIMHEWHBIX YPABHEHUN. «YHucmeHHOe HHTETPUpPO-
BaHue U auddepeHupo-
BaHUEY.
OT4eT MO BBIIOJHEHHUIO
IPaKTUYECKOTIO  3a/IaHMs
6
«PemieHne  OOBIKHOBEH-
HBIX U] PepeHInaTbHBIX
YPaBHEHUIN.
Monyns 3. IIpobiiemsl no- OTyer 1O BBITOJHEHUIO
nydyeHus Ha OBM cnyuqaii- IIPAKTUYECKOI0 3aJaHusd
HBIX YHUCJOBBIX TMOCIEI0- 7
BATEIBLHOCTEN C 3aJaHHBI- «Pemenue nuddepeniu-
MU BEPOATHOCTHBIMH Xa- albHBIX ypaBHEHUU B
PaKTEpPUCTUKAMMU. OIIK-2, TT1K-12 YaCTHBIX MPOU3BOJHBIX).

OTyer 1O BBINOJIHEHUIO
MPAKTUYECKOT0  3aJaHus
8

«CrnekTpaibHbIl  aHaIu3
1 CUHTE3».

9.2.1. JlabopaTopHas pa6ora Nel

3amanue 1.

Breruncauts:

KommiiekT 3agaHuii 11t NPaAKTHYECKHUX PadoT.

OcHoBbI padoThl ¢ mporpammoii «MathCAD»

[Topsi10K BBIOTHEHUS MTPAKTUYECKON paboThl Nel.

9.2. TunoBblie KOHTPOJIbHBbIE 3aJaHUSI UJIM MHbIe MaTePHAJIbl, HEOOXOUMBbIE
JJIS OLEHKM 3HAHMHA, YMEHHH, HABBIKOB U (WJIH) ONbITA JAeSITEJbHOCTH, Xa-
PaKTepU3yINMX 3Tanbl (POPMHUPOBAHUSA KOMIIETEHIMH B IMpoIecce OCBOEHMS
o0pa3oBaTeIbHOM NMPOTrPAMMBI.
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1) V100; 2) |-10| =; 3) 10! =.

DTO W BCE OCTalbHBIC 3aJaHUsl CHAOAWTH KOMMEHTapHUsSMHU, HCIONB3ys KoMaHael “Text” —
Create Text Region” unmu “Text” — "Create Text Paragraph”.

3ajanue 2.

1) Onpenenuth nepeMeHHbIE:

a:=3.4;b:=6.222; ¢ = 0.149; (mpuyeM EPEMEHHYIO ¢ — III00ATBHO).

2) BbruucnuTh 3Ha4E€HUS BBIPAYKEHUS:

3 .
Z = 2ab+3c 'N:=es'”°-cosg.

\/(a2+ba+0)_c’ b

3) C nomompto komanasl ‘Math” — "Numerical Format” — "Displayed Precision” usmeHuTh

TOYHOCTh OTOOPaKCHHUS PE3yJIbTATOB BBIYMCICHHS III00aIBHO.

3ananue 3.

BriBecTn Ha 3KpaH 3HAYCHHUE CLUCMEMHOU KOHCMAHMbl T M YCTAHOBUTH MAKCUMAIIbHBIN (hopmar
€€ 0OTOOPAKECHHUS JIOKANIBHO.

3amanue 4.

BremonaHuTh CJICAYIOmIMEe ornepanr ¢ KOMIIJICKCHBIMU YHUCJIaMU:

Z:=-3+2i;|Z| =;Re(2) =; Im(Z2) =; arg(2) =; VZ = ; J-5=; 2Z =; 71:= 1+42i; 72:=
340, Z1+72=;721-72=;71-722=;27Z1/Z22 =.
3aganue 5.

BrinonsuTh CJICAYIOIINEC OIICpalnu:

_ _ 0,4 2 ctg2x
i = 1 .. 10; i=: i+1)=; [x°-lg(x+2)dx=; e
i Z H( +1) Of o(x+2) 0£(sin 2x)?

4y, isin(x):.
dx dx

3ananue 6.
Omnpenenuth BekTopbl d, S 1 R uepe3 auckperHbiii apryment i. OToOpa3uth rpadudecku, Tad-
anyHo 3amanubie Gyakiun Ri(di) u Si(d;), ucmons3ys komanay Graphics — Create X-Y — Plot.

YroObl 0popMUTE TPaPUK, HEOOXOAUMO BBINOIHUTH CIAEIYIOIINE KOMAH/IbI.

i d Si Ri
0 0,5 3,3 2

1 1 5,9 3,9
2 15 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2
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1) lllenkHyTh MBIIBIO HA TpaduKe, 9TOOBI BBIACIUTH €ro, mpu 3ToM MathCAD 3ameHHT MEHIO
Graphics Ha mento X-Y Plot.

2) Briopats X-Y Plot — Format (nosiButcst nuanorosoe okuo "Formatting Currently Selected X-
Y Plot") u ordpopmarupoBarh rpaduk Tak, YTOOBI B KaXI0# y3/10BOM Touke rpaduka (yHKIMH
Si(di) crosn 3nak Buma [ (Traces — Symbol — box), a rpadux ¢pyukuuu Ri(di) orodpasuts B
Bujie rucrorpamMmsl (Trace — tupe — bar).

3) Hanectu nunum cetku Ha rpaduk (X-Y Axes — Grid Lines) u otobpasuts aerenay (Traces
— Hide Legend).

3amanue 7.

[Toctpouts nexaprosl (X-Y Plot) u nonsipusie (Polar Plot) rpaduku cnexyrommx GyHKIui:
X(a) =cos() - sin(x);

Y («) :=1.5c0s(x)? - 1;

P(a) :=cos(x).

Jist 3T0r0 HE0OXOAUMO ONPENEIUTh (. KaK JUCKPETHBIN apryMeHT Ha uHTepBajie or 0 1o 27 ¢
marom 7/30.

Omnpenenuts 1o rpadguky X-Y Plot koopauHaTh! 11000# U3 TOUek nepeceueHus rpadukos Y(a) u
P(a), mi1st 5TOr0 HEOOXOAUMO:

1) Beiyrenuts rpaduk u Beiopath X-Y Plot — Zoom (nosiButcs auanorosoe okuo "X-Y Zoom")
JUIs yBEJIMUEHUS YacTu Tpaduka B 00JaCTH TOUKH MEPECEUECHHUS;

2) Ha yeptexe BBIICIUTH MYHKTUPHBIM HPSIMOYTOJIBHUKOM OKPECTHOCTh TOUKH IE€pEecedeHHUs
rpadukos Y(a) u P(a), KOTOPYIO HY)KHO YBEITHIHUTb.

3) Haxxate kHOnIKy Zoom, 4TOObI IepeprucoBaTh rpauk.

4) YtoOsl cenath 3T0 U300pakeHue MOCTOSIHHBIM, BBIOpaTh Accept.

5) Beiopath X-Y Plot — Trace (nmosiButcs muanorooe okuo "X-Y Trace").

6) BuyTpH ueprexa HaXkaTh KHOIIKY MBIIIH M TIEPEMECTUTh yKa3aTelb MBIIIM HAa TOUKY, YbH KO-
OpAMHATHI HY)KHO YBUJICTb.

7) Beibpats Copy X (unu Copy Y), Ha CBOOOJHOM MOJie JOKyMeHTa HaOpaTh Xper := (wmm Yper
:=) ¥ BbIOpaTh MyHKT MeHto Edit — Paste.

8) Berunciuth 3Hauenus: pynkuit X(a) u Y(a) npu o= 7/2.

3ananue 8.

Hcnoms3ys komanay Math — Matrics co3mare Matpuiy Q pazMepoM 6 Ha 6, 3aIIOJTHUTH €€ Mpo-
U3BOJIBHO U 0TOOPa3uTh Tpaduueckul ¢ momomisio komanasl Graphics — Create Surface Plot.
3ananue 9.

[Toctpouts rpadux moBepxHoctu (Surface Plot) m xapty munuit ypoBust (Contour Plot) mms

(GYHKIMH 1BYX EPEMEHHBIX:
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X(t,a):=t-cos(x) -sin(e).

1) Onpenenuts bynkuuio X(t, ).

2) 3agarh Ha ocsx nepeMeHHbIX t u o 1o 41 touke (i:=0..40, j:=0..40): m1s nepeMeHHO# tj co
3HAYCHUSMH, H3MEHSIOMUMUCS OoT —5 10 5 ¢ 1mrarom 0.25 (ti :=-5 + 0.251), a s nepe-
MeHHOH ¢ — oT 0 1o 27 ¢ marom 7/20 (g := 7/20 j).

3) Omnpenenuts Matpuny M; j := X(ti, 0j) 1 0TOOpasuTh €€ rpaduIecKy.

4) C momomipto komanabl Graphics — 3D Plot Format Be3BaTh muanoroBoe okHo "3D Plot
Format" u usmeHuTs:

— Xapaktepuctuku npocmotpa (View — Rotation — Tilt),

— uBeta u JuHuK noBepxHoctu (Color&Lines — Shading),

— mapameTpbl oceit (Axes),

— By 3arosioBka rpaduka (Title).

3ananue 10.

Hcnonb3ys nepemennyto FRAME u komanmy Animation — Create, co31aTh aHUMAalMOHHBIC
KJIMIIBI C TIOMOIIBIO JaHHBIX MPUBEICHHBIX B TaOJIHIIE:

BapuanTel 3amanus 10

Ne Ilepemennble OyHKIMH FRAME Tun rpaduka
BapUaHTa
1 x:=0,0.1.30 f(x):= x + FRAME or 0 o |monspusiii (Polar
20 Plot)
2 = gi:= 0,5i*cos(i) or 0 10| TpexMepHBbIi
0.FRAME+1 hi:=isin(i) 50 TOUYEYHBIA  Tpa-
ki:= 2i buk

(3D Scatter Plot)

rpaHuIbl HA OCAX

Min Max
x-50 50
y-50 50
z0 50
3 1:=0..20 f(x,y):=sin(x*+y*+FRAM [or 0 mo|rpapux moBepx-
j:=0..20 E) 50 HoctH  (Surface
Xi:=—1,5+0,15i Plot)
yj:=—1,5+0,15j
4 r:= FRAME, Xmn:= (R+r cos(vp))'[|oTr O mo|rpadux mnapamer-
R:=6 *c0S(Wn) 11 PUYECKOM o-
m :=0..20 Ymn:=(R+rcos(vp)) sin(wp) BEPXHOCTH
n:=0.20 Zmn:= 1 sin(vy) (Surface Plot)

(rpaHuULIBI HA BCEX
OCSIX YCTAaHOBHUTH
or—11 no 11)
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r.= FRAME, Xmn:=(R+r cos(vy)) cos(Wm)
R:=6 Ymn:=(R+r cos(vy)) sin(wp)
m :=0..20 Zmn:= 1 sin(vy)

n:=0..20

or 0 5o
11

rpaduk mapamer-
pUYECKON no-
BEPXHOCTH
(Surface Plot)
(rpaHHLIBI HA BCEX
OCSIX YCTAaHOBUTH
or—11 mo 11)

9.2.2. JlabopaTopHas paGoTa Ne2

Pemienue ypaBHeHui

[TopsiTOK BBIMOTHEHUS NTPAKTUYECKONH paboThl No2

3amanmue 1.

1) ITocrpouts rpaduk ¢yskiwu f(X) ¥ MPUOTU3UTENBHO ONPEICTUTh OJMH U3 KOPHEH ypaBHe-

HH.

2) Peunts ypasuenue f(X)= 0 ¢ Tounoctsio ¢ = 107

— C MOMOIIIBI0 BcTpoeHHOoM Gpynkuuu Mathcad root;

— meTooM HeroToHa (KacaTenbHbIX ), UCTIONB3Ys GyHKIHO until;

— METOJIOM UTepalui, ucroib3ys ¢pyHkuuto until.

3) OnpenenuTh YUCIIO UTEPAIUI B KAKIOM METOJIE, C MOMOIIbI0 GpyHkuuu last.

BapuanTs! 3aganus 1

Ne f(x) Ne f(x)
BapuaHTa BapuaHTa
1 3sin /X + 0,35% — 3,8X; 9 eX—e X -2
xe b3 xe p1_
2 ‘- 1. 100 | V1—x—tgx;
3+sin3,6x’ xe p1~
xe b1
3 arccosx —/1—0,3x%; ] 2x? 11,2 - cosx —1;
xe b1~ xe p1_
4 \/1—0,4_x2 — arcsin x; 12 CO{ZJ—ZSin(EJ+E;
xe p1_ ~ X)X
xef2
5 3x—14 +e* —e7%; B 101x*=x-Inx;
xe |3~ xe f2_
6 0,25x° + X —2: 14 1—x+sinx—In(1+ x);
xe p2 xe hi2_
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arccos————; -
1+ X% —x xe p1_
xe b3
8 |3x-4Inx-5 xe 4
3ajganue 2.

Juis nosuaOMa g(X) BBIOJIHHUTE CIIEAYIOIINAE ICHCTBHS:

1) C momompro koMan bl Symbolic — Polynomial Coefficients co3nats BexTop V, comepkamuii

KO3 PHUITUEHTHI MOTMHOMA.

2) Pemnts ypaBuenue g(X) = 0 ¢ momomrsio Gpynkimu polyroots.

3) Pemuth ypaBHEHHE CUMBOJIBHO, HCIIONB3YS KoMaHy Symbolic — Solve for Variable.

4) pa3’oXKuTh HA MHOXKUTENH, UCTIONB3Ys Symbolic — Factor Expression.

BapuanTe! 3ananus 2

Ne g(x) Ne g(x)
Ba- Ba-
puaHTa puaHTa
1 X 23+ X2~ 12x + 20 9 x* +x3— 17x% - 45x — 100
2 X'+ 6x%+ x*— 4x — 60 10 x* — 5x% + x*— 15x + 50
3 x*— 14x%— 40x — 75 11 x*— 4x®— 2x°— 20x + 25
4 X =3+ x*— 11x + 10 12 X'+ 53+ 7x% + 7x — 20
5 x*— x3— 29x° - 71x 13 x*— 7x® + 7x%— 5x + 100
6 X'+ 7%+ 9%% + 13x — 30 14 x* + 10x3 +36x2 +70x+ 75
7 x* + 3x*— 23x% — 55x — 150 15 X"+ 9% + 31x% + 59x+ 60
8 X' — 633+ 4x% + 10x + 75
3aganue 3.
Pemnts cucreMy TMHENHBIX YPaBHEHUMN:
1) ucnone3ys pynkuuu Find,
2) MaTPUYHBIM CIIOCOOOM, MCITONB3Ys QyHKIHIO ISolve.
BapuanTel 3amanus 3
BAPUAHT Cucrema TMHENWHBIX BAPUAHT Cucrema TMHEHHBIX
YPaBHEHUNU ypaBHEHUN
1 ( 2X1 + Xp + 2X3 + 3%, = 8: 9 ( 2X; + Xo — BXg + Xg = —4:
3X1 + 3X3 = 6; X1 — 3Xp — 6x4 = —T7;
2X1 — Xo + 3Xg4 = 4; 2Xo — X3 + 2X4 = 2;
| X1+ 2Xo — X3 + 2X4 = 4. | X1 + 4Xo — X3 + 6X4 = 2.
2 (" X1 + 2% + 3X3 + 4xy = 22; 10 (X1 + 2Xp + 3X3 + 4X4 = 26;
2X1 + 3x2 + X3 + 2x4 = 17; 2X1 + 3xp + 4X3 + x4 = 34;
X1+ Xo +x3—X4=8; 3X1 + 4Xy + x3 + 2X4 = 26;
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X1 — 2X3 — 3Xq4 = 7. AXq + Xo + 2X3 + 3X4 = 26.
3 (9%, + 10X, — X3 — X4 = 23; 11 [ 2Xq — 8%, — 3X3 —2Xs = 18
TX1 — X3 — 5x4 = 37; X1 — 2xp + 3X3 — 2x4 = 28;
S BX1 — 2X3 + X4 = 22; Xo + X3 + X4 = 10;
L 4X1 + Xo + 2X3 + 3X4 = 206. \ 11X2 + X3 + 2X4 =21.
4  6X, — Xo + 10X3 — X4 = 158: 12 ( 2X1 — Xo + 4X3 + X4 = 66:
2X1 + Xo + 10x3 + 7x4 = 128; 2Xy — BX3 + x4 = —63;
33X — 2 — 23— X4 = T; {8y — 3y +6x3 —5xg =146;
L X1 — 12Xo + 2X3 — X4 = 17. \ 2X1 — TXo + 6X3 — X4 = 80.
5 (X, — 2Xp + BX3 + X = 88; 13 ( 2X; — 3%z — 2X; = —16;
5Xq + 2X3 — 3x4 = 88; 2X1 —Xo +13x3 +4x4 = 213;
S 7xp— 3%y + 7x3 + 2%, = 181; § 3Xp + Xp + 2x3 + X4 = 72
3X1 — X2 + 5X3 + 2X4 = 99. X1 — 12X3 — Bx4 = 159.
\ \
6 Xy — 2Xp — 8%y = —T; 14 ( TXy + TXp — 7x3— 2X4 = 5
X1+ 4Xo — 7x3 + 6x4 = -8; 3X1 + 4Xo + 5x3 + 8x4 =60;
< X1+ Xo — Sx3 + X4 = -10; < 2X1 + 2Xo + 2x3 + X4 = 27;
2X1—Xo + 2%X4 = 7. 2X1 — 2X3 — X4 = —1.
\ \
7 ( 2Xq + 2Xp + 6x3 + X4 = 15; 15 (" 6X, — Xy + Sx3 +X4 =124 ;
—Xo + 2X3 + x4 = 18; TXo — 5x3 — x4 = -54;
4% — 3% + x3— X4 = 37; N 5% — 5Xp + 2x3 + 4%, =83;
k%yﬁm+&—m:%. kwr9m+m+mﬁwa
8 ( 4%y — 5%, + TX3 + 5x4 = 165;
2X1 + Xo — 3x3 — x4 = -15;
3 Oy + 4xg — xq = 194;
kn—m—hy3m=49
3amanue 4.

1) IIpeoOpa3oBarh HenuHEHHBIC ypaBHEHHs cucTeMbl K Buay f1(X) =y u fo(y)= X.

2) IlocTpouTs uX rpadMKu U ONPEAETUTh HaYaIbHOE PUOIMKEHNE PEIICHUS.

3) Pemmnth cucteMy HeMHEHHBIX ypaBHEHUH, UCTIONb3ys GpyHKIMo Minerr.

BapuanTts 3aganus 4

d

Cosx +y=1,5;
2x —Sin(y —0,5) = 1;

d

BApHUaAHT CucreMa HETMHENHBIX BapHUaHT CucreMa HEIMHEHHBIX
YpaBHEHUH YpaBHEHUN
1 Sinx + 2y = 2, 9 Siny + x = -0,4,
Cos(y—1) +x=0,7; 2y —Cos(x + 1) =0;
2 Sin(x + 0,5) -y = 1, 10 Sin(x +2) -y = 1,5;
Cos(y —2) + x=0; Cos(y—2) +x=0,5;
3 11

Cos(x +0,5) -y = 2;
Siny —2x =1;
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4 Cos(x + 0,5) +y =0,8; 12 Cos(x —2) +y = 0;
Siny — 2x = 1,6; Sinly +0,5)—x=1
5 Sin(x—1)=1,3— y, 13 Cos(x + 0,5) +y=1;
X—Sin(y +1) = Sinly +0,5) - x=1
6 COS(X+05) +y 1; 14 Sinx — 2y = 1;
Siny — 2x = Cos(y +0,5) —x=2
7 —Sin(x +1) +y=0,8; 15 2y —Sin(x - 0,5) =
Siny—1) +x=1,3; Cosy + x=1,5;
8 Sinx —2y = 1;
Siny—1) +x=1,3;

3agaHue 5

CHUMBOJIBHO PEIINTH CUCTEMbl YPAaBHEHUM:

3x +4ny =a;
2x+y=h.

2y—nmz=a;
nz—1=Db;
3y +x=c.

9.2.3. JlabopaTopHasi padora Ne3
HNHTepnosinus U npeacKasaHme
[TopsiioK BBIOIHEHHSI TPAKTHYECKON paOboTh Ne3

3amanme 1.

Boraucnutes 3HadeHus 3amanHoi (yakimm y;i = f(X)) B y3max mHTepmomsuuu xj = a + h;, rae

b-a
= ( ), i=0,1,..., 10, na orpeske [a, b].
10
BapuanTe! 3amanuii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapuaHTa BapuaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2x [1; 5]
10-In—
1+x
3 esinx [0; 5] 11 Sinxe ®? [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x°
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e(x+Sinx) [2; 5] 13 COS(X + eCosx) [3; 6]
1 [0; 4] 14 Cos(2x + x?) [0; 1]
L+e™)
7 Sin(x + e5™) [0; 3] 15 % Cosx? [0; 2]
8 e—(X+1/X) [1, 3]

3amanmne 2.

ITo BerancnenHo# Tadaure (X, Yi) MpoBeCTH MapadOINIECKYIO0 HHTEPIOJISIIIHIO.

1) Jnst HaxoskieHust Kodh(HUIIMEHTOB UCKOMOT0 rmoimHoMa (3.1) He0OX0IMMO COCTaBUTh CHUCTE-
My JIMHEHHBIX anredbpanyeckux ypaBHeHui (3.3).

2) CucteMy ypaBHEHHUH PELIMTh MATPUYHO C MCIOIb30BaHHEeM QyHKIMHU ISOlve.

3) [Moctpouts rpadux UHTEPHOIALMOHHOTO MHOTOYJIEHA 1 OTMETUTH Ha HEM Y3JI0BbIE TOUKH (X;,
yi-

3ananue 3.

1) JIns BbruMcneHHOW TaOMMYHON (QYHKIUU COCTaBUTH (POPMYILY MHTEPHOJSIIMOHHOTO MHOTIO-
ynieHa Jlarpanka, UCIOJB3Ys OMepaTOpbl CYMMHUPOBAHUS U MIEPEMHOKEHUS M0 AUCKPETHOMY ap-
FYMEHTY, a TaKkxe GpyHkuio if.

2) IloctpouTts Tpadvk HHTEPHOIAIMOHHOTO MHOTOUWIEHA M OTMETHTH Ha HEM Y3JIOBBIE TOUKH (X;,
yi)-

3ananue 4.

1) IlpoBecTn MHTEPHOIMPOBAHUE 3a/laHHON (DYHKIIMU C ITOMOIIBIO0 IEPBOM U BTOPOH HHTEPIIO-
JSUOHHBIX (hopmynt HeroToHa.

2) Ioctpouts rpadvKu UHTEPIOISIIHUOHHBIX MHOTOYWIEHOB U OTMETUTh HA HEM Y3JI0BbIE TOUKU
(i, Yi).

3amanue S.

1) [IpoBecTr TUHEIHYIO MHTEPHOJSALUIO 3a/laHHOW (PYHKIIMU C TIOMOIIbI0O BCTPOCHHON MHTEPIIO-
asiioHHOM (yHkiuu linterp.

2) IMoctpouts rpaduk ¢pyukiuu linterp u oTMETUTH HA HEM Y3JI0BbIE TOUKH (Xj, Yi).

3ananue 6.

1) TIpoBecTH CrtaifH-HHTEPIONSINIO ¢ TIOMOIIBI0 GYHKIWI Ispline, pspline, cspline u interp.

2) IMoctpouts rpaduk GyHKIUHU INtErP U OTMETUTH HA HEM Y3JIOBBIC TOUYKH (X;, Vi)

3ananue 7.

1) Berurcnauth 3HadeHus 3agannoi pyukuuu y; = f(X;) B Toukax xj =a +1i/10, rme, 1 =0, 1, ...,
10(b — @), Ha otpeske [a, b].

2) C ucnonb3oBanueM (yHKiuu PrediCt BBIMONHUTE NMpeacKa3aHue (IKCTPAMOJISAIINIO) MOTyICH-

HOT'O BEKTOpa JIaHHBIX Yj B mocieaytomux 10 Toukax 1o nocjaeaHuM 7 3HaUCHUSAM (QYHKITUH.
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3) Otob6pa3uTh rpaduyecKd UMEIOIIUECS TaHHBIC, MPEICKa3aHHbIC MaHHBIC U WCTHHHBIA BUJT

byukuuu f(x).

9.2.4. JIabopaTropHnasi padora Ne4
MaremaTudeckasi 00padoTka pe3yjibTaTOB IKCIEPUMEHTAJbHBIX TAHHBIX
[Topsi10K BBIOTHEHHS MTPAKTUYECKON paboThl Nod

3amanue 1.

Co3zpaiite TaOIUIly SKCIIEPUMEHTAIBHBIX JTAHHBIX:

xi=a+h;,i=0,1,... 10, h=

, Ha oTpeske [a, b].

Bapuantsl 3aganus 1

Ne Yi [a; b]
BapHaHTa

1 2,86; 2,21; 2,96; 3,27; 3,58; 3,76; 3,93; 3,67; 3,90; 3,64; 4,09 [0; 1]

2 1,14;1,02; 1,64; 1,64; 1,96; 2,17; 2,64; 3,25; 3,47; 3,89; 3,36; [-1; 1]

3 4,70; 4,64; 4,57; 4,45; 4,40; 4,34; 4,27; 4,37; 4,42; 4,50; 4,62 [2; 4]

4 0,43;0,99; 2,07; 2,54; 1,67; 1,29; 1,24; 0,66; 0,43; 0,35; 0,70 [2; 4]

5 1,55;1,97; 1,29; 0,94; 0,88; 0,09; 0,02; 0,84; 0,81; 0,09; 0,15 [1; 4]

6 3,24;1,72;1,95; 2,77, 2,47, 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]

7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16; 2,51, 2,10; 1,77; 2,28; 1,70 [-1; 2]

8 1,77;0,92; 2,21; 1,50; 3,21; 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]

9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]

10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24, 3,08; 3,00; 4,70 [0; 5]

11 2,95; 3,38; 2,71, 2,37; 2,29; 2,75, 2,76; 2,74; 2,57; 2,40; 2,99 [1; 5]

12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]

13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]

14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]

15 2,35; 2,16; 2,39; 2,39; 2,18; 2,09; 2,44; 2,56; 3,35; 3,22; 2,65 [-3; 4]
3amanue 2.

1) AnnpokcuMHUpoBaTh MHOTOWJIEHAMH 2-0M U 6-0l CTENEeHU MO METOAY HaMMEHbBIIUX KBajapa-
TOB (PYHKIIHIO, 33IaHHYI0 TaOIUIeil 3HaUeHUH X; ¥ Yi U CPAaBHUTH Kaue€CTBO MPUOINKEHHH.

2) [Toctpoutk rpadku MHOTOUYJICHOB M OTMETUTD Y3JIOBBIE TOYKH (Xi, Vi)

3ananue 3.

1) Jlns mpuBeeHHBIX B TaOJUIIE IKCIIEPUMEHTAIBHBIX JAHHBIX (Xi, Vi) ONpPENeTUTh HapaMeTphl

JMHEHHOW PErpecCHy ¢ MCIOJIb30BaHKeM BCTpoeHHBIX GyHKui Mathcad slope u intercept.
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2) Oto06pa3uTh rpaduuecKu COBOKYITHOCTh TOUEK BEKTOPOB Xj M Yi U PE3yJbTAaThl IPOBEICHHON
JIMHEHHOM perpeccum.

3ananue 4.

1) AnnpokcuMUpoBaTh JaHHBIE U3 BEKTOPOB X U Vi !

— MOJIMHOMOM 4-0¥ CTEIICHH ITPH TOMOIIU QYHKIIUI regress u interp;

— HabopaMu MMOJMHOMOB BTOPOT'O MOPsiIKa ¢ moMomnisio ¢yHkiuii 10ess u interp (mpu span pas-
HoMm 0,5 u 2,5).

2) OToOpa3ute rpaguuecku pe3yabTaThl aIPOKCUMALIUH.

3azmanue S.

1) AnnpokcuMHpOBaTh IKCHEPUMEHTAIbHbIE JaHHbIE W3 TAaONMIl 3HAUEHUH Xi U Yj JUHEHHON
KOMOMHAaIuen QyHKINI:

f(x) = ay f1(x) + a; f2(X) + a3 f3(x).

2) KoadduuueHTsl BeKTOpa @ HallTH ¢ momoInsio Gpyrkiuu linfit.

3) OTo0pa3uth rpapuuecky COBOKYIHOCTb TOUEK BEKTOPOB X; U Yi U PE3yIbTaThl POBEACHHOMN
JUHEWHOMN perpeccuu oOIIEeTro BU/IA.

BapuanTtse! 3apanus 5

Ne f1(x) f2(x) f3(x)
BapHaHTa
1 e* 1 Sin x
V1+ 2Cos?®x

2 1 e* Sin (3x)
1+ x?

3 1 esinx X
1+ x?
arctg x InIn x Sin x

5 e—x2/2 E e

X
6 1+ x X Cos x
Cos—

2+ x 10

7 1 1+ X2 Cos x
1+eX

8 X 2—Cos x . X
Cos— Sin=

2 2

9 1 arctgv/x Sin 3x

1+¢*
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10 In(x + 5) 1+ X Sin x
11 1 1+ X 1
X x?2
12 Cos x 1 1
1+ X+ X2 1+ X
13 et Cos 4x e
14 = e Sin?(3x)
15 1 X X
— Cos— Cos—
1+Xx+X 10 10
3amanue 6.

1) AnnpoKCMMHPOBATH SKCIIEPUMEHTAIBHBIC TaHHBIC U3 TAOJIUI] 3HAYCHUH X; U Yi QyHKIMEH BU-
Ja:

f (X) _ eU0+U1-x+U2-x2

2) ITapameTpbl BekTOopa U HailTH ¢ moMonbio Gyaknuu genfit.

3) OTob6pa3uth rpaduueckd COBOKYIMHOCTh TOYEK BEKTOPOB X; U Yi U PE3yIbTaThl MPOBEACHHOMN
HEJMHEWHOH perpeccuu o0I1Iero BUa.

3amanue 7.

1) BoIMonHUTE CriIaKuBaHUE HKCIIEPUMEHTATbHOM (QYHKIIMH, 33JaHHOM TabIuIeil 3HaYeHn X; 1
Yi, C MOMOIIIBIO BcTpoeHHBIX (yHKImi Mathcad: medsmooth, ksmooth i supsmooth.

2) Pe3ynbTathl CriiakuBaHus 0TOOPa3UTh rpadMuECcKU.

9.2.5. JlabopaTopHas padora Ne5

YuciieHHOe HHTErpUpPOBaHue U (P pepeHpoBaHNe

[TopsiioK BBIMOTHEHUS MTPAKTUYECKOH paboThl NS

3amanue 1.

Onpenenuts Gyakiuro f(X) Tabauano, BeraucauB 3naueHus yi = f(Xj) B Toukax xj =a + h; ;
1=0,1,..,8;

h:b—a

Ha oTpe3ke [a, b].

BapuanTs 3aganus 1

No f(x) [a; b] [c; d]
BapuaHTa
1 1 [0,4; 0,8] [2, 2;1]
tg2x +1
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2 Cos3x [0,8; 1,6] [-1; -0,9]
(1—Cos3x) -2

3 1 [0,18; 0,98] [0,5; 0,6]
XV x3 +4

4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx

5 w 21a0x+2) [0; 0,4] [1,5; 1,6]

6 X2~arctg(x/3) [0,8; 1,6] [1;1,1]

7 ¢™-Sin3x [0,4; 1,2] [2;2,1]

8 ctg 2x [0,8; 1,2] [1; 1,1]
(Sin2x)?

9 (x + 1)-Sin x [1; 5] [1;1,1]

10 Sx + x-Igx [0,2; 1] [1,3; 1,4]

11 (2x + 3)-Sin x [0,4; 1,2] [0,5; 0,6]

12 Cosx [0.4;1,2] [1;1,1]

2X+5

13 1 [0; 4] [2; 2,1]
1+ X+ X2

14 1+ x [0,4;0,8] [1,5; 1,6]

2+ X
15 m [0,4; 1,2] [0,5; 0,6]
3amanmue 2.

b
BeruncnuTe uHTETpAI: Jf (x)dx:
a

1) c moMoIIIBI0 BCTPOEHHOT'O OllepaTopa UHTErPUPOBAHNUS;

2) o ¢opmyie IpIMOYTrOJIbHUKOB;

3) mo hopmyne Cumncona;

4) ¢ mOMOIIbIO BCTPOEHHOTO ONEpaTopa MHTETPUPOBAHUS M MHTEPHOJAIME TabnuyHoi PyHK-
K KyormueckuM cruiaiinoM (yrakmuu cspline u interp);

5) MeTo/10M HeolpeeIeHHBIX KOA(GHUIIMEHTOB Ul YMCICHHOTO HHTETPUPOBAHUSI.

3amanue 3.

b
Beruucnuts uHTErpan J. f (X)dXmeTomom Monte-Kapio. 1151 3T0ro HE06X0UMO:
a

1) onpenenuTh qUana3oH cay4aiHbIX yncen, Hanpumep | = 0...1000;
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2) ompeaenuTh ¢ MOMOIIBI0 GYHKIMU FNd paBHOMEPHO PACTIPEICICHHYIO CIyYallHYIO BETHYHHY
#j Ha OTpe3Ke UHTErpUpOBaHus [a, b];

3) co3nats Bextop Fj = f(;);

4) ¢ momMonIbo PyHKIIUK MEean BIYUCIUTD HHTETPa.

3ajanue 4.

Haiitu nmepBooOpa3Hyto aHanuThyecku 3amaHHoi Gpyukiuu f(X), ucrons3yst komanay Symbolic
— Integrate on Variable.

3ajanue S.

BeruuciuTh 3HAYSHUS IEPBO U BTOPOI Tpon3BoaHbIX (yHKiuu f(X) B Touke X = c:

1) ¢ momomkro oneparopoB auddepenunpopanus Mathcad;

2) METO/IOM HEONpeIeICHHBIX KO3(DMUIIMEHTOB [T YUCICHHOTo AuddepeHIIMpOBaHHUS.

3) Onpenenuth ¢Gyukiuoo f(X) Tabnuyno, BerumMcIUB 3HaYeHus yj = f(X;)) B Toukax xj =c + h'i,
i=0,1,..,10,h=0,01 una orpeske [c, d].

3asanue 6.

OnpeaenuTh CUMBOJILHOE 3HAYCHUE MIEPBOM M BTOPOI mpou3BoAHBIX f(X), MCIIONB3ysT KOMaHIy

Symbolic — Differentiate on Variable.

9.2.6. JlabopaTopHas padora Ne6
Pemienne 00bIkHOBeHHBIX AU( depeHINATbHBIX YPABHEHU

[Topsiiok BBIMOTHEHUS MTPAKTUYECKON paboThl Neb

3ananue 1.
Y _ _ _ .
Pemnnts 3amauy Komm: v f(X,¥),y(0)=1, c marom h= 0,1 na orpeske [0; 1]:
X

— MeTo/I0M Dilniepa;

— meTonoM Pynre-Kytra (ko3 durmenTs! K; 3a1aTh kKak QyHKIUH OT X U Y);
— MeToaoM Ajamca;

— ucnonb3ys pynkumto rkfixed.

BapuanTs 3aganus 1

Ne f(x, ) Ne f(x, ) Ne f(x, )
BapHaHTa BapHaHTa BapHaHTa
1 X +y 6 2y — Cos2x 11 2y + 3¢
2 2x% + 2y 7 y—e’2+2 12 Vo
2 _e
2
3 e — 3y 8 3y — 2-Sin x 13 Cosx
+ [
3
4 y — Sin x 9 e”—y 14 y—4x+5
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S 10 2-Sinx +y 15
Y _y ox—J ¢

3amanue 2.

[TocTpouTh Tpaduku pemeHuid, MoJydeHHbIX MeTofgamMu Dinepa, Pynre-Kyrra, Agamca u ¢ no-
moripto Gyrkiuu rkfixed. Beraucauts B Touke x = 1 OTHOCHTEIBHYIO MOTPEIIHOCTD IS KaXKI0-
ro MeToJ1a.

3ananue 3.

Haiitn anamutrueckoe (tounoe) pemicare OJIY u3 3amanust 1 ¢ mOMOIIBIO MpeoOpa3oBaHMiA
Jlamnaca (komanger Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-
form).

3asanue 4.

Pemuts 3anauy Komu ansa cuctemsr OJ]Y mpu 3aaHHBIX HAYalbHBIX YCIOBHUSX Ha oTpeske [0;
2] ¢ mrarom h = 0,2. Pemrars ¢ momotipio pyukuuu rkfixed. Ioctpouts rpaduku dynkuuit u(t) u
v(t).

Bapuantsl 3ananus 4

Ne CucreMa 0OBIKHOBEHHBIX HauanrnHbie
BapUaHTa muddepeHIaTbHBIX ypaBHEHUI YCIIOBHS
u(0) u’(0) v(0) v’(0)
1 u’=2v+u 15 15 1 1
{ v’ =4y —2u.
2 u”:_v+3u; -1 1 —1,5 3
{ v’ =v-2U.
3 u’=2v— u 15 15 1 1
v’ =4y +u.
4 u’ =5y 1 15 0 2
v:i=v+2u -+t
5 u”:v—}- u—}-t" 0,5 1,5 71 2
v’ '=v+2u-t.
6 u”:2v+ u—}-t" 0,5 2 1 2
v’ =4y
7 u I -V + t’ 5 5 *1 1
{ v’ =5v-Tu.
8 u’=v-5 u; 1,5 1 3 1
{ v’ =2v+tu+tt
9 W =05+, 2 0 1 [ 1
{ v'=4-u+t
10 u’’ :—V+t; -1 2 —1,5 0
v'’=v+ 3u
11 { u’=v-u-t; 15 15 -1 -1
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v'’'=2v+u
12 uw’=5v+t -1 15 0 -2
{ v'’'=3v+u
13 u’=v+u -0,5 1 -1 2
{ v:i=yv+u-—-t
14 uw’=2v—u 0 -2 0 2
{ v’i=4y -+t
15 u’=v-2t 3 3 -1 1
{ v'’'=v+3u
3amanue 5.

Ha otpeske [@; b] ¢ ucnons3oBanuem ¢ynkuuii load, score u sbval mpeobpazoBath kpaeByto 3a-

naay:
2

dy

— =1(X,y,y’), npu rpann4nbix ycnosusx Y(a) = 4, y(b) = B k 3amaue Kouru u HaiiTu pete-

XZ

uue 3aaanHoro O1Y B 10 mpoMexxyTOYHBIX TOUKAX ¢ oMok GpyHkuuu rkfixed.

BapuanTtse! 3aganus 5

Ne fx,y,») I'paHnuHBIE YCIIOBHS
BapHaHTa a b y(a) y(b)
1 ey + cos X 1 2 0 0
2 ysinx+e™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 X’y + COS X 0 1 1 0
5 X + eXy 2 4 1 0,14
1-X
6 X2y +1 1 3 0 0,17
1+ X
7 y COS X + COS °X 1 2 0 0
8 (2 +x)y + arctg x 0 3 0 0,22
9 (5-x)y+x 2 4 0 -1,2
10 eXy+2e™ 0 15 2,4 0
11 e Xy -3 -2 3 0
—+X
X
12 , 1 1 2 3 0 0
(x° + X) y + 2
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
= +X
X
15 ylnx+1+x 7 8 0 0
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9.2.7. JlabopaTropnasi padora Ne7
Pemenne nudpepeHunajbHbIX YPABHEHUH B YACTHBIX IPOM3BOIHbBIX
[Topsi1oK BBIMOTHEHUS TTPaKTUUECKON paboThl No7

3amanue 1.

Bapuantsl 3ananus 1

Ne f(x) a b c
BapUaHTa

1 )4 1 0,1
2 B Lo 2 0.1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4

I

I

I

) 5 ”

6 x(x* - 1)
7 sin (mx %)
8 Sin(mx) cos x
9 x-Sin2( x — 1)
10 4x3-(x — 1)
11 )4 1 0,1 0,2
12 p 3 0,2 04
13 L 5 0,4 0,6
14 o 7 0,6 0,8
15 : : 9 0,8 0,9

I |

0 | I
b X

Pemmuth 3aaa4dy o KoJIcOaHNH CTPYHBEI eI[HHHqHOﬁ JJIMHBI C 3aKPCTIVICHHBIMU KOHITaAMM:

o’u _ _, o

Z —=a’.—— a=1
ot? ox?

C HAYaJIbHBIMHU yCHOBI/IﬂMI/I:
u(x, 0) = f(x),

a—u(X,O)zo,OSxSI;
ot

U HyJIeBbIMU TpaHruHbIMU yenoBusimu: U(O, t) = u(l, t) = 0.
Jlns perreHus 3agaun mocTpouTh ceTky u3 11 y3108 mo X (1 =0, 1, ... 10) u mpoBecTH BBIYHCIIC-
Hus s 16 cnoés o t (j =0, 1, ... 16). Beruuciienust BBIMOMHUTS ¢ marom h mo x, paBueiM 0.1 u
marom 7 1o t, paBubiM 0,05. OTo6pa3uth rpadudecku pemenue 3agauu Ha 0-m, 5-m, 10-m u 16-m
BPEMEHHBIX CJIOSX.
3ajanue 2.
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Haiitu pemenue U(x, t) 11 ypaBHEHHSI TETJIOMPOBOIHOCTH C TIOCTOSIHHBIMHU KO3 PHUIIMCHTAMH:

ou o4

—=a—-;,a=1,

ot ox?

C HaYaTbHBIMHU YCIIOBHSIMHU:

u(x,0) =1f(x),0<x<1;

Y TPAaHUYHBIMU YCIIOBUSMH:

u(0, t) = a,

u(l,t)=h.

Jlnst pereHust 3a1a4u mocTpouTh ceTky u3 11 y3mo0B mo X (i =0, 1, ... 10) u nmpoBecTH BbIYHCIIC-
s s 12 cnoésmo t (j =0, 1, ... 12). BeraucieHus BBITOIHKUTS ¢ aroM h o x, paBueiM 0,1 u
marom 7 1o t, pasasim 0,005. OToOpa3uth rpaduuecku pemenue 3aaaun Ha 0-om, 4-oMm, 8-oMm u
12-oM cHosIX W TOCTPOUTH HMHTETPATBHYIO IOBEPXHOCTh pACIpeACiieHUs] TEeMIepaTypsl B

CTEpKHE ¢ moMoIibio koMaH bl Graphics — Create Surface Plot.

BapuanTe! 3ananus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapuaHTa
1 X (X — 1) 0 0 9 (2 +0,5)-cos(2xx) | 05 | 15
2 x3+x2-x 0 1 10 Sin(m x)-cos x 0 0
3 x*(1 - X) 0 0 11 x-sin(2(x — 1)) 0 0
4 X*(1 - X) 1 0 12 In(0,5+x)(x—1) | 0.7 | 0
5 x-sin(27m x) 0 —0,3 13 x-sin(4(x—1)) —x 0 -1
6 (x — 1)-sin’X 0 0 14 x-cos(2mx) 0 1
7 A%3(x — 1) 0 0,5 15 xe X(x* - 2) 0 |04
8 10x3(x — 1) 0 0,5
3ananue 3.

HaiiTn cranmoHapHoe pacnpeneneHue TeMmrnepaTypbl B KBaJIpaTHOW IUIACTHHE CO CTOPOHOU 1,
onuchIBaeMoe ypaBHeHHeM Jlamaca:

o%u o
2t 2=0

oX= oy

C KpaeBbIMHU YCIOBUSMU BHUA:
u0,y)=fuy), Oy <1),
u(l,y) =fy), O<y<1)j
u(x, 0) =f3(x), (0 <x<1),
uex, 1) = fa(x), (0 <x <1).
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Pemrats 3amauy ¢ momoribio Gyrkiuu relax. /s pemienns 3aqadu mocTpouTh ceTky u3 11 y3imoB

mo X (1=0,1,..10) uuz 11 ysmos mo y (j =0, 1, ... 10). OToOpa3uth rpaguuecKku ¢ IOMOIILIO

xoman il Graphics — Create Contour Plot cranmonapHoe pacnpeieneHie Temneparypsl B 1ia-

CTHUHE.

BapuanTel 3ananus 3

Ne fi(y) fa(y) f3(x) f4(X)
BpHAHTA
1 y? cosy+(2- X 1+x
— cosl)y
2 ¢’ ey’ y 1-x° x°
3 1-y? y sinx+1-— _ X
x*(1 + sinl)
4 0 y sin x— x%-sinl X
5 & +y(l-e)-1 y 0 x
6 y? cosy+ (3— X 1+ 2x
—cos 1)y
0 y sin x— x>-sinl X
2ey — (1+ + —y 1-x° X—2
2e)y*— 1

9 ~10y* -8y +6 | —10y*— 30y + 22 X2+ T7X+6 9x? — 15x — 12
10 7Y -5y +3 | —7y*-21ly+13 6x2 + 4x + 3 6x2—12x—9
11 1 y+1 1 1+x
12 1 oY 1 o
13 —y* -5y 4 + 5y -y X* + 3x X2+ 3x+ 4
14 3-7y 76y 4x + 3 5X — 4
15 0 siny 0 sin x

9.2.8. JlabopaTopHas padora Ne§8

ChnekTpajbHbIi aHAJIU3 M CHHTE3

[TopsioK BBIMONHEHUS MTPaKTHYeCKON paboThl Ne§

3amanue 1.

1) Beruucnuth nepsble mecTs nap koddduimenToB pasnoxenus B psan Oypoe ¢pynkiun f(t) Ha

orpeske [0, 27].

2) [Toctpouts rpaduku 1, 2 1 3 rapMOHUK.

3) BemonHauTh rapmonunueckuii cunre3 ¢pynkuun f(t) mo 1, 2 u 3 rapmonukam. Pe3ynbraTel cuH-

T€3a 0TOOPa3UTh TpaPUUECKH.

BapuanTs! 3ananus 1

Ne
BapHaHTA

(t)

No
BapHaHTa

(t)

Ne

BapHaHTa

(0)
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1 Cost 6 Cost-Cos|Sint|] | 11 : >
Sin ‘/1+t
1+ Cos?2t ‘
2 i 7 arctg(Cos0,5t) 12 >
Sin t ge-oss, cos {1+t
1+ Cos?2t ‘
3 Sin2t + Sin%at 8 in! 13 o100’
: e
3+ Sin t + Cos2t
4 Sin3t 9 Sint + |Sin2t| 14 et
‘Sin t‘+\Cost\ ¢
5 Isinat] 10 2 15 ot
Cose Sin(%) e 2Cos(Sin t)

3amanmue 2.

1) BBINONHUTD KIIACCHYSCKHI CIIEKTPaIbHBIN aHau3 u cuHTe3 QyHkimu f(t).

2) Otobpa3uth rpaduyecku CHEKTPHl aMIUIMTYX W (a3, pe3yabTaT CHEKTPAIbHOTO CHHTE3a
byuximu f(t).

3ajnanue 3.

1) BBIMOMHUTE YKCIIEHHBIN CIIEKTpaIbHbIA aHaau3 U cuHTe3 ¢ynkuuu f(t). s sToro HeoOXo-
JIUMO 3a/1aTh UcxoaHyIo GyHknuto f(t) muckperHo B 32 oTcuérax.

2) OroOpa3uTh rpaduyeckd CIEKTPbl aMIUTUTYA U (a3, pe3yabTaT CHEKTPAILHOTO CHHTE3a
byuximn f(t).

3ananue 4.

BhinmomHUTE crieKTpalibHbIi aHamu3 U cuHTe3 Gynknuu f(t) ¢ momomipro BIID. [lns 3Toro Heoo-
XOANMO:

1) 3amare ucxoanyro ¢yakuuto f(t) nuckperno B 128 orcuérax;

2) BemonHuTh Tpsimoe BII® ¢ momompio ¢pynkiuu fft 1 oroOpaszuth rpaduueckn HalijeHHBIC
CIEKTPbI aMIUTUTY ¥ (ha3 TEPBBIX [IECTH TAPMOHHUK;

3) BeimoaHUTh 00patHOoe BII® ¢ momomrsio Gyuknuu ifft 1 oToOpasuth rpaduyeckn pe3yabTar
CHeKTpabHOTO cuHTe3a QyHkimu f(t).

3ajaHue 3.

Beimonauts pusbrparuio Gyaknuu f(t) ¢ momorsio BIID:

1) cuntesupoBarh GyHkiuo f(t) B BuIe mosie3Horo curxaia, npejacraBieHHOro 128 orcueramu
BEKTOpA V;

2) K MOJIE3HOMY CHTHAIY V MPUCOSAUHUTH IIyM ¢ momomusio pyrkuuu rnd (rd(2)-1) u chop-

MHPOBATh BEKTOP U3 128 OTCUETOB 3alTyMIIEHHOTO CUTHAJIA S;
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3) npeoOpa3oBaTh CUTHAJ C ITyMOM S W3 BPEMEHHON 00JIaCTH B YaCTOTHYIO, UCIIOJIB3YsI TIPSMOE

BI1® (pynxuus fft). B pe3ynprare nonyuntcs curHai f u3 64 4acTOTHBIX COCTABIISIONIHX;

4) BBIMONHUTH GUIBTpPYIOIIEE MpeoOpa3oBaHUe ¢ MOMOINBI0 (QyHKIMHM XeBHUcaiga (mapamerp

bupTpanuu o = 2);

5) ¢ momoineio ¢yukiuu ifft BermonHuTh 00patHOoe BII® 1 MOJIyYUTh BEKTOP BHIXOAHOTO CHUTHA-

na h;

6) MOCTPOUTHh TpauKH MOJE3HOTO CUTHAJA V U CUTHAJA, MOJYYEHHOTO (puibTpamuen 3amym-

JICHHOT'O CUTHAaJa S.

Kpurepun ouneHku j1a60paTopHbIX padoT:

- «3a4TEHOY»: pabOoTa BHITIOJIHEHA B COOTBETCTBUU C METOIMUECKUMU YKA3aHUSIMHU,
odopMIIeHa TPAMOTHO, CTYIEHT TEXHUYECKU MPaBUIHLHO (POPMYIIUPYET OTBETHI Ha
paccMaTpHBaeMbI€ BOIIPOCHI.

- «HEC 3a4TCHO» pa60Ta BBIITOJIHCHA C OIHI/I6KaMI/I, CTYACHT HC UMCECT IPCACTABJIC-
HHA O paCCMATPHUBACMBIX BOIIPOCAX, h1%(s0) pa60Ta HC BBIITIOJIHCHA

TecToBbIE 3a1aHUSA

3apaHue Net

CraTtucTuueckue MOJACIIA OTJIUYAOTCA OT APYTIUX MATCMATUICCKUX MOI[GJ'IGIZ B

3aBUCHUMOCTH

T wWwN
NS BN N A N

o1

Bbibepute oavH 13 5 BapuaHToB oTBeTa:

OT XapakKTepa NPUMCHACMOro MCToia MOACIUPOBAHUA U
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O alllrapara

oT crioco0a uiu GOpMbI UX MPEACTABICHUS
OT CTETECHU OTPAXKEHUS COOTBETCTBYIOIINX CBOWCTB OOHEKTOB
OT CTEIICHU OTPAKEHUS ONPEICICHHON MOTHOTH OOBEKTOB

oT HpC,HMCTHOI;‘I o0iacTv u 3a1a4 MOACIMPOBAHUA

3apaHue Ne2

TeopeTnKko-MHOKECTBEHHBIE MOJIENIN OTINYAKOTCS OT IPYTUX MaTE€MaTHUYECKUX
MOJIEJIEN B 3aBUCUMOCTH

Bbibepute oouH n3 5 BapuaHToB OTBeTA:

OT XapakKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIINU
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOTI'O allapara

0T crioco6a Ui GOpMBbI UX MPEACTABICHUS

OT CTENEHU OTPAXKEHUSI COOTBETCTBYIOLIUX CBONCTB OOBEKTOB
OT CTENEHU OTPAXKEHUS OIPEIEICHHON OJTHOTHI 0OBEKTOB

OT PEeIMETHON 00JIaCTH U 33]a4 MOJACTUPOBAHUS
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3apgaHue Ne3

A6CTpaKTHO-aJ'IF€6paI/I‘{€CKHe MOJICIIA OTINYAKOTCA OT APYTUX MATCMATUYICCKUX
MOI[CJ'IGfI B 3aBUCHUMOCTHU

Bbibepute ognH 13 5 BapnaHToB OTBETA:

OT XapakTepa IMMPpUMCHACMOIo0 MCTOJIa MOJACIIMPOBAHHNA UIIN
HCIIOJIB3YyCMOI'O MaTCMATUYCCKOI'O allrrapara

oT crioco0a uau GopMbl UX MPEJCTABICHUS
OT CTEIMEHU OTPAXKEHHUS COOTBETCTBYIOIINX CBOMCTB OOHEKTOB
OT CTETICHU OTPAKEHUS ONPEACICHHON MOJHOTHI OOBEKTOB

oT HpCIIMGTHOﬁ o0yacTv 1 3a1a4 MOICIIMPOBAHHUA

3apaHue Ned4

HedeTkue Moaean OTIM4YaroTCs OT APYIrux MaT€MaTu4CCKUX MOJEJICH B
3aBHCHUMOCTHU

Bbibepute oouH n3 5 BapuaHToB OoTBeTA:
OT XapakKTepa IpUMEHACMOI0 METOAa MOJCIINPOBAHUS NI
HCIIOJIB3YyEMOTI'0O MaTEMaTHYCCKOTI'O arlrapara

2) 0T crioco0a uian GopMbI UX NMPEACTABICHUS

3) OT CTENEHU OTPAKEHUS COOTBETCTBYIOIINX CBOWCTB OOBEKTOB
4) OT CTENEHU OTPAXKEHUS ONPEIETEHHON MOTHOTH OOBEKTOB

5) OT IpeIMEeTHON 00JaCTH U 3aJ]a4 MOJECIMPOBAHUS

3apaHue Ne5

ABTOMAaTHBIC MOJCIHU OTIIMYAKOTCA OT APYTHX MATCMAaTUICCKUX MO)Z[GJIGI)'I B
3aBUCHUMOCTHU

Bbibepute oouH n3 5 BapuaHTOB OTBeTA:
OT XapakKTcpa IIPUMCHACMOI'0O MCTOda MOACTIUPOBAHUA UIIHU
HCIOJB3YyEMOI'0 MaTeMaTHYCCKOT'O aIrrapara

N

oT crioco0a uiau GOpMbI UX MPEACTABICHUS

w
=D D =

OT CTCIICHU OTPAKCHUA COOTBCTCTBYIOIIHUX CBOMCTB O0OBEKTOB

I

OT CTCIICHU OTPaAKCHUA onpe,ueneHHoﬁ MTOJTHOTBI OOBEKTOB

Ol

oT HpCI[MGTHOfI o0iacTv u 3a1a4 MOACIMPOBAHUA

3apaHue N2203

VYKaxkute BEKTOp M CaydyalHbIX YUCEN, UMEIOIIMX SKCIIOHEHIIUATbHOE
pacrpeesieHue.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:

1) reverse(v)



Ykaxxute BEKTOp M CIy4alHbIX YUCEII, UMEIOIIMNX pacnpeaencaue dumepa.

VYkaxurte BEKTOp M Cﬂy‘{aﬁHbIX YHUCCII, UMCIOIINX I'aMMa-PacCIIpCaACICHUC.

rexp(m, r)

rE(m, di, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apnaHue N2204

Bbibepute oonH n3 6 BapuaHTOB OTBeTA:

reverse(v)

rexp(m, r)

rF(m, di, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue N2205

Bbibepute oouH n3 6 BapuaHTOB OTBeTa:

reverse(v)

rexp(m, r)

rF(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue N2206

YKaKuTe BEKTOP M CIIydalHbIX YHCEN, UMEIOIINX TCOMETPHUUECKOE
pacrpeesicHue.

N |-

g b~ W
NSNS B N N BN D)

(2})

BbibepuTte oouH U3 6 BapuaHTOB OTBETA:
reverse(v)
rexp(m, r)
rE(m, d1, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apnaHue No207

VYkaxure BeKTOp K CITydaliHBIX YUCEIl C TUIIEPTeOMETPHUECKUM PACTIPEICTICHHEM.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:
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reverse(v)

)
2) rexp(m, r)
3) rE(m, di, d2)
4) rgamma(m, s)
5) rgeom(m, p)

)

rhypergeom(k, n, M, N)

10. O6pa3oBare/ibHbIE TEXHOJOTUH U MeTOAUYECKHE YKA3aHUS 10 O0CBOEHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

OOpa3zoBaTeNbHONW TEXHOJOTHEN MPU U3YYEHUH JAUCLUIUIMHBI ABISETCS TU-
CTaHI[MOHHAS TEXHOJIOTUS, IPUMEHSIOTCS TEXHOJIOTHH TPAJUIIMOHHOTO 00yUYEHUS.
Ha 0a3e, monyyeHHBIX Ha JIEKIMSIX TEOPETUUYECKUX 3HAHUMN, NMPU MPOBEE-
HUM TPAKTUYECKUX 3aHATUI BBISBIAIOTCS U MPUMEHSIOTCS HEOOXOJUMBIE CBS3H
MEXKy TEOPETUYECKUMU 3HAHUAMU U KOHKPETHBIMHM HAaBBIKAMU IIPUMEHEHUS 3TUX

3HAHUU Ha IIPAaKTHUKC.

MeToanueckune PEKOMEHIAIHUH 110 H3YUCHHUIO TUCIHHUILJIUHBI

MarTeMaTH4YeCKO€e MOJAEJIUPOBAHNE TEXHOJOTHYECKHX MPOLIECCOB

Monyis 1 [TpakTuyeckoe 3ansatue Nel
OcHoBbl paboTsI ¢ mporpammoii «MathCAD»
Monyis 1 [TpakTryeckoe 3ansTue N2
Pemenne ypaBHeHUI
Monyis 1 [TpakTuyeckoe 3anstue Ne3
WNuTepnossius v npeackazaHue
Monyns 2 [TpakTryeckoe 3ansTue Ned
Matemaruueckasi 00paboTKa pe3yabTaTOB AKCIIEPUMEHTAIbHBIX JaH-
HBIX
Monyisb 2 [TpakTruyeckoe 3ansTre Ne5
UwncenHoe nHTerpupoBanue u auddepeHnnpoBanme
Monyisb 2 [TpakTuyeckoe 3ansTre Neb
Pemennie 00bIKHOBEHHBIX AU PepeHInanbHbIX YpaBHEHUN
Monyns 3 [TpakTuyeckoe 3anstue Ne7
Pemenne nuddepeHmanbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJAHBIX
Monyis 3 [TpakTryeckoe 3ansTre N8
CrexTpanbHbI aHAJIN3 U CHHTE3
Moayas 1

Tema. OOmme BONpockl MAaTEMaTHYECKOTr0 MOJIEIUPOBAHMSL.
IleJb ¥ 3a124M H3YYCHUA.

Heab — nonydyenue

TCOPCTUICCKHX 3HAHUM MO OCHOBHBLIM OCHOBOIIOJIAraro-

MM IMOHATHAM MATEMATHYCCKOT'O MOACIIMPOBAHUSA TCXHOJOTMYCCKHUX ITPOLECCCOB.

3agaum:
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1. O3HaKOMHUTBCSI C OCHOBHBIMU TE€PMHHAMU U ONPEJCICHUSIMU MaTeMaTHy4e-
CKOT'O MOJICJTUPOBAaHUA.

2. [TonydyeHue mpakTUUECKHUX HAaBBIKOB MaTeMaTHYECKOTO0 MOJICIUPOBAHMS.

N3y4yuB JaHHBIA MOYJIb, CTYACHT H0JI7KEH:

HMeTh MpeAcTaBJIeHre O BO3MOKHOM BUPTYJIBHOM MOJICIIMPOBAHUM PAOOTHI
TEXHUYECKOTO YCTPOMCTBA M TOJydYe€HHE HEOOXOAMMBIX €r0 XapaKTePUCTUK JIs
Han0oJIee ONTUMAILHOTO IMPOSKTUPOBAHUSI.

3HATb METOJIbl U CPEJICTBA T€OMETPUUYECKOTO MOJCIHPOBAHUS TEXHUYECKUX
00BEKTOB; METOJIOJIOTHYECKHUE OCHOBBI (PYHKITMOHHUPOBAHUS, MOJCITHUPOBAHUS U
CHUHTE3a CUCTEM; OCHOBHBIE METOJbl aHallM3a BO BPEMEHHON M 4aCTOTHOM oOna-
CTSIX, CITOCOOBI CHHTE3A.

yMeTh CTPOUTh MaTEMaTHYECKHUE MOJECIN OOBEKTOB U CHUCTEM; MPOBOIUTH
aHajau3, OLICHUBATh CTATUCTHUYECKUE U JTUHAMHYECKHUE XapPAKTEPUCTUKH; BBIMOJI-
HATHh aHAJIN3 TEXHOJIOTHYECKHUX MPOIIECCOB KaK OOBEKTOB.

BJIaJleTh HaBBIKaMU O()OPMIICHUS MPOCKTHON M KOHCTPYKTOPCKOM JIOKYMEH-
Tauu B cooTBeTcTBUM ¢ TpeboBanusmu ECKJ]l; HaBpIkaMu MpUMEHEHUS dJIEMCH-
TOB aHaJIKM3a ATaIOB )KU3HEHHOT'O IIUKJIa TPOAYKIIHUH.

Ilpu oceoenuu memot Heo6X00UMO:
® H3Y4YHUTh YU4eOHBbII MaTepual.
¢ BBINOJHUTH NPAKTHYECKHE 32IaHUS 110 TEMe.

MoayJs 2.
Tema. Pazinunbie METObI PELICHNS] HEJTMHENHBIX YPABHEHUM.

e 4 32124 U3y4eHUs.

Heab — O3HaKOMIIEHUE U OBJIaJICHUE METOJMKAMU KaueCTBEHHOW U KOJIMYe-
CTBEHHOU OLICHKH TEXHOJIOTHYECKUX CUCTEM.

3amayu:

1. VI3ydenne pa3iMyHbIX MOAXOM0B U METOJUK pacueTa KauyeCTBEHHON U KO-
JIMYECTBEHHOM OICHKH.

2. TlonyyeHre MpakTUYECKUX HABBIKOB C MOMOIIBIO BHITIOJTHEHUS MpPaKTHYe-
CKMX 3aJIaHUM JJIs1 3aKPETUICHUS] U3YYEHHOTO MaTepuarna.

N3yuuB 1aHHbIIA MOIYJIb, CTYJAEHT J0JI2KEH:

HMeTh MpecTaBjeHHe 0 BO3MOXKHBIX CIIOCO0axX pacyeTa KOJIMUYECTBEHHOU U
Ka4€CTBEHHOW OLICHKH TEXHOJIOTHYECKUX CUCTEM.

3HATHh TEHACHIIMHM Pa3BUTHS KOMIBIOTEPHOUW IpaduKu, €€ poJib U 3HAUCHHE B
WHXEHEPHBIX CUCTEMaxX M MPUKIAIHBIX MPOrpaMMax; TUIOBBIE MAKEThl MPUKJIIA-
HBIX IPOTPAMM aHAIN3Aa JTUHAMHYECKUX CUCTEM; KMHEMATHYECKYI0 CTPYKTYpPYy U
KOMITOHOBKY CTaHKOB.

YMEThb pACCUMTBHIBATH OCHOBHBIC KAaUYE€CTBEHHBIE I10KA3aTENIA, BBIIOJIHATH:
aHaNMM3, CHHTE3; pa3pabaThiBaTh aJrOPUTMbI IIEHTPAITM30BAHHOTO KOHTPOJIS KOOP-
JMHAT TEXHOJIOTHYECKOTO O0BEKTA; COCTABIATh CTPYKTYPHBIC CXEMbI, UX MaTeMa-
TUYECKUE MOJIENIH KaK OOBEKTOB; MCIOJIb30BaTh OCHOBHBIE METOAbI MOCTPOEHUS
MaTeMaTUYECKUX MOJIEIIEN MTPOLIECCOB, CUCTEM, UX PJIEMEHTOB U CUCTEM.
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BJIAJleTh. HAaBbIKAMU TOCTPOEHHUSI TEXHOJIOTUYECKUX CHUCTEM; HaBbIKAMHU
HaJaJKu, HACTPOUKHU, PEryJTUPOBKU, OOCTYKUBAHUS TEXHUYECKUX CPEICTB U CH-
CTEM.

Ilpu oceoenuu memot Heo6Xx00UMO:
® M3Y4YMTh YUeOHBbI MaTepual;
¢ BBINOJHUTH NPAKTHYECKHE 32IaHUS 110 TEMe.

Moayas 3.
Tema. IIpoGnemsl nonyuyenus Ha OBM ciydailHbIX 4YMCIOBBIX IOCIEIOBA-

TEJIbHOCTEN C 3aJaHHBIMU BEPOSTHOCTHBIMH XapaKTEPUCTUKAMMU.

e 4 32124 U3y4eHUS.

Heapb — M3yueHne u 0OCBOEHHE BO3MOKHOCTH IIPOBEACHUS CUHTE3a U aHAIIN3a
TEXHOJIOTUYECKUX CUCTEM.

3amaun:

1. I3yunuTh METONUKY NIPOBEACHUS CHHTE3a U aHAJIM3a TEXHOJIOTMYECKUX CH-
CTEM.

2. [TonyyeHne MpaKTUIECKUX HABBIKOB C ITOMOIIBIO BUPTYaAJTBHOTO IKCIIEPH-
MEHTA.

N3y4uB 1aHHBIA MOAYJb, CTYACHT J0JI2KEeH:

HMeTh MpeICcTABJeHHe O TaKUX KIIOUEBBIX MOHATHUAX B MATEMAaTHYECKOM
MOJICTUPOBAaHUY KaK CUHTE3 U aHAJIU3.

3HATBh O0IIMe TPeOOBAHUS K TEXHOJOTHYECKUM CHCTEMaM MPOCKTHUPOBAHUS,
OCHOBBI TEXHOJIOTUYECKOTO PETYIUPOBAHUS; CPEIACTBA ISl KOHTPOJIS,, UCIIBITAHUM,
JTMArHOCTUKHU 000pYAOBaHHUSI.

YMeTb PacCUMTHIBATH OJJHOKOHTYPHBIE 1 MHOTOKOHTYPHBIE CUCTEMBI ITPUMeE-
HUTEJIHHO K KOHKPETHOMY TEXHOJOTUYECKOMY OOBEKTY; paboTaTh ¢ KaKMUM-JTHOO
13 OCHOBHBIX TUIOB MPOTPAMMHBIX CHCTEM, MPEAHA3HAYEHHBIX NIJII MaTeMaTuye-
CKOTO M MMHUTAIMOHHOTO MoaenupoBanus Mathcad, Matlab.

BJIa/IeTh. HAaBBIKAMU aHAJIU3a TEXHOJIOTUYECKUX MPOIECCOB U BbIOOpa (DyHK-
[IUOHAJILHBIX CXEM; HaBbIKaMU O(OpMIICHUS PE3yIbTaTOB UCCIICAOBAHUM U MIPUHSI-
THS PELICHUM.

Ilpu oceoenuu memot HeoOX00UMO:
® HM3Yy4YUThb YUeOHBIN MaTepHaJl;
¢ BBINOJHHUTH NPAKTHYECKHE PAOOTHI.
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11. YueOHoO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

Ne
/o

bubnuorpaduueckoe onvcanue

Tun (yueObHuk, yueOHoe
nocoowue, y4e0OHO-
METOJIMYECKOE  TOCO-
Oue, MPakTUKYM, Jp.)

KonnuectBO
B Oubiamnore-
KE

benos II. C. Maremaruueckoe MOAEIUPO-
BaHWE  TEXHOJOTMYECKUX  IPOLECCOB
[DnexTpoHHBIH pecypc] : ydeb. mocobue
(xoncnekr aekuuid) / I1. C. benos ; Erops-
€BCKMHU TEXHOJ. WH-T (¢puiman) MocCKoB-
ckoro roc. texnon. yH-ta «CTAHKWH». -
Eropeesck : ETU MI'TY "CTAHKUH",
2016. - 121 c. - ISBN 978-5-904330-02-6.

yuebHoe rmocobue

9BC
IPRbooks"

Memepskosa B. b. Meramnopexymue
cranku ¢ YIIY [DnekTtpoHHbIl pecypce] :
yueb. mocobue / B. b. Memepsikosa, B. C.
Crapony6oB. - MockBa : NHOPA-M |,
2017. - 336 c. : w1 - (Beicmee obpa3oBa-
Hue. bakanmaBpuat). - ISBN 978-5-16-
005081-2.

yueOHOe mocobue

OBC
"ZNANIUM.C
oM

[TpoexTnpoBanue TEXHOJIOTUYECKOM
OCHACTKM JUIsl PEMOHTa U OOCIy>KHBAaHMUS
TPaHCHOPTHBIX u TPaHCHOPTHO-
TEXHOJIOTHYECKUX MalluH [ DIeKTPOHHBIN
pecypc] : npaktukyMm / CeB.-KaBkas. dene-
pan. yu-T ; [cocT. H. 0. 3emnsanymHoBa,
H. 1. IOmenko]. - CraBponons : CKOVY,
2015. - 150 c.

MIPAKTUKYM

OBC
IPRbooks

Knennkos B. B. ABromaruszanus npous-
BOJICTBEHHBIX TIPOIIECCOB [DIEKTPOHHBIN
pecypc] : yueb. mocobue / B. B. Knenukos,
H. M. Cynran-3age, A. I'. Cxuptname. -
Mocksa : UHOPA-M, 2016. - 208 c. : n. -
(Bbiciee oOpazoBanue. bakamaBpuar). -
ISBN 978-5-16-011109-4.

ydyeOHoe ocobue

OBC
"ZNANIUM.
COoM"
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11.2. JlomosHMTeJbHAS JUTEepaTypa M y4deOHbIe Marepuaabl (ayamo-,
BH/1€0- TIOCOOUS U JP.)

e (oun HayuHoit oudamorexku TI'Y:

Ne bubnnorpaduueckoe onucanue Tun (yuebnuk, | KomnuectBo
m\IT ydgeOHOe TI0co- | B OMOnmoTe-
oue, yaeOHO- Ke
METOIUYECKOE
nocoOue, npak-
THUKYM, JIp.)
bype B. M. Teopus BepossiTHOCTEN U MaTe- y4eOHUK OBC «Jlaub»
MaTHUYeCKass CTAaTUCTUKA [DJIEKTPOHHBIM
pecypc] : [yuebnuk] / B. M. bype, E. M.
1 | ITapununa. - Cankr-IletepOypr : Jlaus,
2013. - 416 c. : w1 - (YueOHUKH 1A BY-
30B. CnernmanbHas snutepatypa). - ISBN
978-5-8114-1508-3.
bopoBkoB A. A. Maremarndeckass CTaTh- y4eOHUK ObC «Jlanb»
CTUKa [DNEKTpOHHBIA pecypc] : yueOHUK /
9 A. A. bopoBkos. - U3a. 4-e, crep. - CaHkT-
[TerepOypr : Jlans, 2010. - 704 c. - (Knac-
cUYeckas yuyeOHasi TuTeparypa 1o Marema-
tuke). - ISBN 978-5-8114-1013-2.
Tyran6aeB A. A. Teopust BeposiTHocTel u | ydeOHoe rmoco- | DbC «Jlanby
MaTeMaTH4ecKasi CTaTUCTUKA [DJIEKTPOH- oue
HBIN pecypc] : yue6. mocodue / A. A. Ty-
3 |raumbaeB, B. I. Kpymun. - CaHnkr-
[lerepOypr : Jlans, 2011. - 224 c. : . -
(Yuebnuku s By3oB. CrenuanbHasi JH-
teparypa). - ISBN 978-5-8114-1079-8.
COI''TACOBAHO
JlupexTop HaydHOU OMOINOTEKN A.M. AcaeBa

« »

(noonucyw)

20 T

MIT

(H.0. Pamunus)
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11.3. Ilepeuenns pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI
cetu ""UnTepHeT"

1. Poccwuiickas rocyaapcrsernas oubiamnoreka (PI'B), r. Mocksa — http://www. rsl.ru.

2. Nndopmannonnas cuctema "EnuHoe OkHO moctymna K oOpa3oBaTelbHBIM pecypcam”
co3naHa o 3akaszy denepaybHOro areHTCTBa Mo oopaszoBanuro B 2005-2006 rr. Ha naHHbI# 11e-
puon B Ob yxe cobpano 6omnee 11 Thic. ydeOHBIX MaTepHalIOB pa3audHbIX By30B Poccun. B OK
— Oonee 30 ThIC. omucaHWi, a Tak ke ecTh "[occapuii" u pasgen "Cucrema HOBOCTEH'" MO
Ha3BaHHOW TeMaTHUKe. DTO YHUKAJIbHBINA 00pa30BaTENbHBINA MPOEKT B PyCCKOs3bIYHOM MHTEpHE-
te. IlonmHbI JOCTYN KO BCeM pecypcam, BKIIIOUas MOJHOTEKCTOBbIE MaTepuasbl OMOIHOTEKH,
IPEOCTABIIACTCS BCEM MOJIb30BATENISIM B CBOOOIHOM pexxkume — http://window.edu.ru.

3. Unrepuer-6ubaroreka 0Opa3oBaTeNbHBIX H3JaHHM, B KOTOPOW COOpaHbl 3JIEKTPOH-
Hbl€ y4YE€OHUKH, CIIPAaBOYHbIE U y4eOHbIE 10cOOUs. Y 10OHBIN MOUCK MO KIIOYEBBIM CIOBaM, OT-
JICIBHBIM TeMaM U oTpaciisiM 3Hanus — http://www.edulib.ru

11.4. IlepeyeHb NPOrPaMMHOI0 OOecneYeHust

Ne HaumenoBanmue I1O KounyecTBo | PekBU3UTHI 10roBopa (xara,
n/n JINLEH3 U HOMeEp, CPOK J1eiiCTBUA)
1 Windows 1398 JoroBop Ne 690 ot 19.05.2015r.,
CPOK JeHCTBHA - OeCCpOUHO
2 Office Standart 1398 HoroBop Ne 727 ot 20.07.2016r.,
CPOK JeHCTBHSA - OeCCPOUHO
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http://window.edu.ru/
http://www.edulib.ru/

11.5. Onucanue MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM ISt
OCyILleCTBJIEHHSI 00Pa30BaTEILHOI0 MPoLecca Mo AUCHHUIVIMHE (MOLYJII0)

HaumenoBanue 060pyno-

BaHHBIX YYeOHbIX KaOuHe- . “= o X
N DaxkTHYeCKU agpec - 8 3
Ne TOB, 1adopaTophii, wa- IlepeyeHb 0OCHOBHOIO 000- | y4eOHBIX KAOMHETOB, 5 § F =
CTEPCKHX H JIP. 00bEKTOB . s £ o3
n/n PyA0OBaHUA JaboparTopuii, Ma- = =
AJISl IPOBEACHHs PAKTH- CTepeKHX M P, g =S
YeCKHUX M J1adopaTopHBIX = <z =
3aHATHH
KomnerotepHsiii kiacc. | IlepenocHoit npoekrop, | 445020, Camap- 52,9 15
Y4ebHast ayauTOpUs IS | OKPaH, KOMIIBIOTCPHBII CTON, | ~peaq 061, T. Tolb-
MIPOBEJICHUS] 3aHATUH JIEK- | CTOJI  NPENOJaBaTEIbCKUH,
IIMOHHOTO THIA. YdYeOHas | CTyl, JOCKa ayAWTOpHasd, ATTH, ya. benopyc-
ayUTOpHs /IS POBEJIEHHUs | CToN  ydeHumueckuit asyx- | CKad, 16B
3aHATHI CEMUHAPCKOro THU- | MecTHbIH, ITK no3unug 1o 111
na. Y4yeOHast ayAuTOPHsI TSI Ne9,
NpOBEICHUsT Tab0paTOPHBIX 3 srax, (E-306)
pabot. YueOHas ayauTopus
1 JUI1 KypCOBOTO MPOEKTUPO-
BaHMs (BBIIOJIHEHUS KypCO-
BEIX paboT). YueOHas aymu-
TOpUsl. UId  IPOBEJICHHS
TPYNNOBBIX W WHAWUBULY-
aJbHBIX KOHCYJIbTal[H
YuebHas ayauTopus UL
MpOBEJACHUS 3aHATHUIl  Te-
KyIIEero KOHTpPOJIi H Ipo-
MEXYTOUHOM  aTTECTallUU.
(E306)
Vuebuast aynuropus s | Cron  mpenopasatesnsekui, | 445020, Camap- 71,5 66
MPOBENCHUA 3AHATHH JeK- | CTONBI Y4CHWMECKHE JBYX- | cpag oG, 1. TONB-
UOHHOTO THMA. Y4eOHas | MEeCTHbIC (MOHOOJIOK) , CTYIL,
ATTH, yiI. bemopyc-
ayAMTOPHS /IS IPOBEICHUS | JOCKa ayIuTopHas (Meno-
3aHATHH ceMMHapckoro Tu- | Bas), kadenapa, npoekrtop, | CKad, 16B
na. Y4ueOHas ayIuTOpHs Ui | SKpaH, IMPOIECccop nounuss  mo  TII
KYpPCOBOTO IIPOEKTUPOBAHUS Ne20,
2 (BBIMOJTHEHNUS KypCOBBIX 3 stax, (E-309)
pabot). YueOHast ayAUTOPHS
JUTS IPOBEICHHS IPYIIIOBBIX
W WHAWBHIYAJIbHBIX KOH-
cynpTanuii. YueOHas aymau-
TOpHUS U TIPOBENCHHS 3a-
HATUA TEKYyILEro KOHTPOJIS
U IPOMEKYTOUHOU aTTecTa-
. (E-309)
Cron yuenunueckuit, ctyn, | 445020 Camapckas 84,8 16

KoMnbroTepHslii Kiacc.
[Tomermmenue ans camo-
CTOATEIbHOU pabOoTHI.
YyeOHass  ayauTopus
JUTST TIPOBEJICHUS 3aHsI-
TUH CEMHUHAPCKOTO TH-
na. YdeOHas ayauTo-
pus s KypcOBOTO
MIPOCKTUPOBaHMS  (BBI-
IIOJTHCHUA KYpPCOBBIX
pabor). YueOHas ayau-
TOpUS U IPOBEACHUS
TPYNNOBBIX W HHJWBH-

TIK ¢ BBIXOZOM B CETH WH-
TEpHET

obunacts, . TonbsaTTH,
yin.benopycckas, 14,
no3unus o TIT Ne 48,
4 yrax, (I'-401)
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Ne
n/n

HaunmenoBanue 060pyno-
BaHHBIX YU4eOHbIX KaOuHe-
TOB, JabopaTopuii, Ma-
CTEPCKHX H JIp. 00beKTOB
A5 IPOBe/IeHUs MPaKTH-
YeCKHUX M J1adopaTopHBIX
3aHATHH

IlepeyeHb 0OCHOBHOIO 000-
pyAoOBaHMs

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii, Ma-
CTepPCKHX M Ap.

ILnomanp, M

KoanuectBo

mMOoCaT0OYHBIX
MeCT

IyadbHBIX KOHCYIIbTa-
nui. Y4yeOHas ayauTo-
pusi IS TIPOBEICHUS

3aHATUIA TEKYILEero
KOHTPOJIE U TPOMEXKY-
TOYHOM  aTTecTaluu.
(I'-401)
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