dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TOJNBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

b1.B.JIB.10.02

(wugp oucyuniurwvy)

PABOYAA NIPOI'PAMMA JUCHHUIIJINHBI
CUCTEMBbI HOJAEPKKN UH)KEHEPHBIX PACUETOB

(Haumero8aHue OUCYUNTIUHDBL)

IO HAITPAaBJICHUIO ITOATOTOBKHA (CHCHI/IaHBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECITEYEHUE
MAIINMHOCTPOUTEJIBHBIX ITPON3BO/ACTB

(xon 1 HaMEHOBaHHUE HAIIPaBIICHUS MOATOTOBKH, CIIEMAIbHOCTH B cooTBeTcTBUU ¢ PI'OC BO)

[MPOEKTHUPOBAHUE TEXHOJIOI'MYECKUX ITPOLECCOB

(HanpaBieHHOCTH (TIPOdUIIB))

I'onx HabGopa: 2017

dopma 00ydeHHs: 3a09Has

Pacnpenesnenne 4acoB JMCUMIIMHBI 10 ceMeCTPaM U BUAAM 3aHATHH (110
yueOHOMY ILIAHY)

Koumnuecrso 3ET 2
Yacos no PYII 72
Buabl KOHTPoJIA HA IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie KO“T%"H"H"
Kypcax NPOEKTHI paboTeI (M[:,as;:f:mﬁ
¢opMbI 06yueHus)
3)
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 3 3
Jlexkuun 4 4
JlabopaTopHbie
I[IpakTHyeckue 8 8
KonTakTHasi pabora 12 12
Cam. paGora 56 56
KonTpoan 4 4
Hroro 72 72

Toasarru 2017



Pabouas nporpamma cocrasiena Ha ocHoBannu @I'OC BIIO/OI'OC BO u yuebHoro miana
HampasJieHUs oAroToBkH (cnernuanbHocTh) 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYEeCKoe obecre-
YCHUEC MAIIMHOCTPOUTCIIbHBIX ITPOU3BOJICTB

PeuensupoBanue padoueii nporpaMMbl AU CHUIIIMHbBI:

OtcyrcTByeT

VYueOHas (pabouas) mporpamma ofo0peHa Ha 3acenanuu kadeapsr OTMIT
(mporokon 3acenanns Ne 5 ot «20» despans 2018 ).

Penenszent
(OonarcHocmyb, yuenoe 36anue, cmenens) (noonucwv) (U.0. Pamunus)
«  » 20 1.
[Ipotokoun 3aceqanust kagenpsl Ne ot «__ » 20 1.
[TpoToxoi 3acenanus kadeapor Ne OT € » 20 .
[Ipotokoun 3aceqanust kagenpsl Ne ot «__ » 20 1.
[TpoToxoi 3acenanus kadeapor Ne OT «__» 20_r.
YTBEPXJAIO

3aBeayrommi kadeapoit «O00pya0BaHUE U TEXHOJIOTHH MAITMHOCTPOUTEIHHO -
r'0 MPOU3BOICTBAY

«_» 20T H.IO. Jlorunon
(noonucw) (U.0. Pamunus)




AHHOTALIUA
AUCUMILNIUHBI (Y4e0HOI0 Kypca)
b1.B./1B.10.02 CucremMbl NOAIePKKH HHKEHEPHBIX PACY€TOB

(MHzAEKC M HAaMMEHOBAaHHUE AWCIUIUINHEI (Yy4eOHOro Kypca))
1. Heab u 321241 U3y4YeHUs1 TUCUMILIUHBI (YU4eOHOr0 Kypca)

Henp — chopmupoBaTh y oOydaromuxcs 3HAHHS, YMEHHUS U MPUOOPETCHUE
OTbITa MPUMEHEHUS METOJIOB MAaTEMaTUYECKOTO MOJeIUpoBaHus (pa3paboTka mare-
MAaTUYECKUX MOJIeNiel, TPUMEHEHUE YHMCICHHBIX METOJOB PEIICHUS Pa3IUYHBIX 3a-
7la4, UCIOJIb30BAHUE COBPEMEHHBIX MAaTEMaTHYECKUX IMAKETOB JIJIsi pElIeHUs 3ajad
MaTEeMaTHYECKOTO MOJCIUPOBAHUS) MPU CHUHTE3EC W UCCIEIOBAHUNM CHUCTEM aBTOMa-
TUYECKOT'O KOHTPOJISI ¥ YIIPABIICHHS TEXHOJIOTHYECKUMHU TTPOIIECCAMU.

3amaun:

1. Jlatb 3HaHUS 110 OOIIMM IPUHIIAIIAM U TEHAECHIIUAM ITOCTPOCHHS MAaTEMATHYECKUX
MOJIeJIe TEXHUUECKUX CUCTEM, OOBEKTOB M TIPOIIECCOB.

2. OCBOHTH YHCIIEHHBIE METOIBI IS IPOEKTHPOBAHMS TEXHOJOIMUYECKHX CHCTEM.

3. O3HaKOMHTH C COBPEMEHHBIM ITPOrPAMMHBIM 00eCIIeYeHHEM /ISl aBTOMAaTH3UPO-
BaHHOT'O MPOECKTUPOBAHUSI.

4. OOyunTh HaBbIKAM Pa3pabOTKU MATEMATHYCCKUX MOJIEIeH OTACIbHBIX MOACUCTEM
U WX MPOrpaMMHOM peanu3anuu Ha DBM.

2. Mecto nucumMiuiaibl (yuedHoro kypca) B crpykrype OIIOII BO

Jannas aucrurimHa (y4eOHBIM Kypc) OoTHOCHTCS K bioky 1 «JluciuminHb
(Monmymnm)» (BapuaTUBHAS YacTh, TUCIUILUTMHBI IO BBIOODY).

Jucturuinael, ydyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3upyeTcsi daHHas
muciuiuinHa (yaeOHbIN Kypc) — Bricmias marematuka, OCHOBBI MH(DOPMAITMOHHON
KyIbTypbl, Pu3nka, ABTOMATH3AIUS TEXHOJOTUYECKUX MPOIECCOB B MAIIMHOCTPOE-
Hud, Teopus aBBTOMaTHUECKOTO yIIpaBieHus, TeXHONIOrusl MAallIHHOCTPOEHHUS.

Jucruruiiael, y4eOHbIE KYpPCHI, 11 KOTOPHIX HEOOXOAMMBI 3HAHHS, YMEHUS,
HABBIKU, IpUOOpETaeMble B pe3yJbTaTe M3Y4YCHHUS JaHHOW NUCIMIUTHHBI (Yu4eOHOTO
Kypca) — JJI BHITIOJIHEHHSI CTYJICHTaMH BBIITYCKHOUW KBaMU(UKAITMOHHON PabOTHI.

3. [lnanupyemble pe3yjbTaThl 00y4eHHs MO JUCHUILIMHE (Y4eOHOMY Kyp-
Cy), COOTHECEHHbIe ¢ IUIAHUPYEMbIMHU pe3yJbTATAMH OCBOCHHMS 00pa3oBaTelib-
HOM NPOrpamMMmbl

®opmupyembie U Ilnannpyembie pe3yabTaThl 00y4eHHsI
KOHTPOJIUpYyeMbIe
KOMIIETEHIINH

— CMOCOOHOCTh pelaTh | 3HATh:
CTaHAapTHBIC 3a/1a4yl | ® OCHOBHbBIC MOHATHA, 3aJa4YU U LICJIU MOJCIIMPOBAHUS;
PO eCCUOHATBHOM e KJlacCU(UKAIMIO MOJIeJIe U BUAOB MOJICIIMPOBAHMS;




NEATEIbHOCTH Ha  OC-
HOBE  HMH(OpPMaALUOH-
HOU u 6ubnuorpaduye-
CKOW KYJIBTYPBI C IIPU-

MEHEHHEeM uH(popMa-
LIUOHHO-
KOMMYHUKAIIMOHHBIX

TEXHOJIOTUM U C y4e-
TOM OCHOBHBIX TpeOoO-
BaHUN WHOOPMAITUOH-
HOU Oe3omacHOCTH
(OIIK-2)

¢ MCTOABI ITOCTPOCHUA MATEMATHYCCKOT'O OITMCAHHA 00b-
CKTOB.

YMeTh:

® JICII0JIb30BaTh OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH JUIsl COCTaBJICHUS MaTeMaTHYECKOro OIuca-
HUsl 00bEKTa MOJEIUPOBAHUS.

Bnaners:

© COCTABJICHUS IIOJIHOM CTPYKTYPHOM CXEMBbl BEILIECTBEH-
HO-DHEPreTUYECKUX II0TOKOB TEXHOJOIMYECKOI0 IIpo-
Hecca MPOTEKAIOUWEro B TEXHOJOTMYECKOM OOBEKTe
yIpaBJICHUS,

e pa3pabOTKU JUHAMUYECKUX M CTAaTMYECKUX MPOCTpaH-
CTBEHHO-PACIIPEICICHHBIX MAaTEMaTUYECKUX MOJIEIICH
TEXHOJIOTMYECKUX IIPOLIECCOB.

— CIIOCOOHOCTBH BBIIIOJI-
HATH paboOThl MO JHa-
THOCTUKE  COCTOSHHUS
IWHAMHAKA  OOBEKTOB
MaITHHOCTPOUTEIIbHBIX
IIPOU3BOJICTB C MCIIOJIb-
30BaHHEM  HEOOXOodu-
MBIX METO/I0B u

cpencts ananuza (I1K-
12)

3HaTh:

¢ YHCJICHHBIC METOJIbI PEIICHUS PA3JIMUHBIX 3a]1a4;
METOAbl BOCCTAHOBJICHUS DMIUPHUYECKUX 3aBHUCUMO-
CTEH;

© METO/Ibl AHATUTHYECKOTO MOJICIUPOBAHMS;

© METO/Ibl UMUTALIMIOHHOTO MOAEIUPOBAHMUSI.

YMeTs:

epEIIATh COCTABJICHHBIE YPaBHEHUS (CUCTEMBI YpaBHE-
HUI{) MOJIEJIM C TTOMOIIBI0 COBPEMEHHBIX MaTeMaTHye-
CKHX ITaKETOB.

Bnanerts:

®METOJIaMH MATEMAaTHYECKOTO aHaju3a M MOJCIUPOBa-
HUSl B TEOPETUUYECKUX U IKCIIEPUMEHTAJIBHBIX UCCIENO0-
BaHUsAX B obnactu pazpabotku ACY TII ¢ ucnons3ona-
HUEM COBPEMEHHBIX MATEMaTHYECKUX MTAKETOB.

TemaTnueckoe cogepkaHue TUCHUIIMHBI (Y4e0HOT0 Kypca)

Pa3nes, Mmoayib

IMoapasnen, rema

OO6mme BOMpPOCH Ma-
TEMaTHYECKOTO MOJIe-
JTUPOBAHMS

O6HII/I€ BOIIPOCHI MAaTCMAaTHYCCKOI'O MOACINPOBAHUA

WuTepnonsius o obmieit popmyne Jlarpanka

WuaTeprnionsaius TaOMHMIHBIX JaHHBIX 1O popmynam Jla-
rpaHxa

[Ipouiecc mocTpoeHHs MaTEMaTUYECKON MOJIEIN

[TonunomuanbpHas alllIpOKCHUMal A

UYeObImmeBcKast anmmpoKCHMAIIHS

CyTb KOMOBIOTEPHOTO MOAEIUPOBAHHUS

DKCIMOHEHIHAIbHAS PETPECCUs

[TonnHOMMaNbHAS perpeccus

Paznmuuneie METO/IbI

PaznuuHble METOBI pELICHUST HEIMHEWHBIX YPABHEHUM




pELIEHUS HEJIMHEUHBIX
YpaBHEHUU

Jlunelinas perpeccus o0uiero Bujaa

Henuneitnas perpeccust oO1ero Buja

BreruncinutenbHbIe OKCIICPUMCHTBI C MATCMATUICCKUMU
MOJCIAMHU, UMUTUPYIOIIUMHA ITOBEACHUC PCAJIBHBIX 00B-
CKTOB, ITPOLCCCOB NJIN CUCTEM

[IpeobpazoBanue Jlamnaca

Crny4aiiHble BeIMYUHBI U COOBITHSI, METOJIbI UX T€HEpa-
U ¥ 00J1aCTh UX TPUMEHEHUS

JIu"elHo€e criia)kKuBaHUE 110 MSITH TOYKAM

HenuHenHoOe Criia)xuBaHUE MO CEMHU TOYKAM

[IpoGnembl moONydeHHUS
Ha OBM cay4aiiHbIX
YHUCJIOBBIX IOCTIE0Ba-
TEJIBHOCTEH C 3a/JaH-
HBIMH  BEpPOSITHOCTHBI-
MU XapaKTePUCTHKAMHU

[Tpobnemsl monyuenust Ha IBM cinydailHbIX YUCIOBBIX
MOCJIEIOBATEILHOCTEN € 3aIaHHBIMU BEPOSTHOCTHBIMU
XapaKTEPUCTUKAMU

Brruncnenue XAPAKTCPUCTUK CUCTCMBI 110 €€ OIICpaATOpP-
HOH XAPAKTCPUCTUKCE

AJNTOPUTMBI ¥ METOJIbI T€HEPAIIMK PABHOMEPHO pacrpe-
JETICHHBIX CIy4alHbIX YUCEl

MopaenvupoBaHue JIOTHUECKUX (PYHKITHIA

MeTon 1 aNrOpuUTM PEIICHUS CUCTEM JIMHEWHBIX YpaBHE-
Hul MeToaom ["aycca

Kone6anus u PE30HAHC B MEXaHUYECKON CUCTEME

Krnaccuueckunil CrieKTpaJIbHBIN aHAJIN3 U CUHTE3

OO0wmast Tpy10eMKOCTh JUCHUILUINHBI (YueOHoro kypca) — 2 3ET.

Pa3paboTunk nporpamMmaoi:

JOILICHT, K.T.H.

B.A. I'yasges

(OIDKHOCTD, Y4EHOE 3BaHUE, CTEIICHD )

(moamnucey) (1.0.Damuus)




4. CTpyKTypa M cofepkaHue JMCUMILVINHBI (Y4eOHOoro Kypca) CucTeMbl MOAACPKKH HHKEHEPHBIX PACUETOB

Kypc nzyuenus 5
Pazneu, IMoapasaen, Tema Bunbl yuedHoii padoThl Heo0xoaumebie Dopmbl Pexomenny-
MOAyJb Ay}ll/lTOle)Ie 3aHATHUA CamocronaTebHas pa60Ta MaTepHaJIbHO- TEeKylero eMasi JIuTe-
(B yacax) TeXHHYeCKHe KOHTPOJIS parypa (Ne)
BCero ’E CIJOpMLI NpoBeJAeHust JIeKIHi, (‘boprI OpraHu3alnuu pecypchbl
: HaﬁOpaTOleﬂX, NMpPaKTHYECKHUX CaMOCTOSITEIbHOM
E E E ° 3aHATHIA, MeTOAbI 00yUeHusl, % paboTbI
,E §. g & §. peann3ylouiue NpuMeHsieMYI0 §
g :é' E E = 00pa3oBaTeILHYI0 TEXHOJIOTHIO 2
] 2 o
= = :'
Moayns 1. | Tema 1.1. Beenenwme. | 1 BeOunap Ha oHnaiiH- 5 W3yuenue Buieonek- KOMITBIOTEP JTHOO0 Tecr 1,23
OO6mme OCHOBHBIEC TIOHATHA U IJIOLIAIKE, TUCKYCCHS B LIAX 10 UTOraM BeOu- MJIaHIIET JIH0O
BOMpOCHl | ompexaenenus. Lleau u yaTe BeOUHapa Hapa, TeCThI IS ca- cMapThoH
MaTreMarTtu- NPpUHOXIIBL  MOACIUPO- MOKOHTPOJIA
YECKOro BaHUs
Mmozenupo- | Tema 1.2. Buger mome- | 0,5 Aynno-/Bumeo- JTEeKIHA 5 CaMOCTOSATENBHOE LMS-cucrema Ha Tecr 1,2,3
BaHUSA JIeW U MOJENUPOBAHUSL. AJIEKTPOHHOr0 yueOHHKa C M3y4eHue MaTepua- ocHoBe Moodle,
Knaccudukanms mare- KOHCYJIbTAlIMeH npernoiana- JIOB 3JICKTPOHHOT'O KOMITBIOTEp JIH00
MaTHYECKHX MOJIENei Tens Ha popyme yueOHHKa ¢ pa3zene- TUIAHIIET JINOO
HHEM Ha JICKIIUH U C cMmapTdoH
TECTaMH JJIsl CaMo-
KOHTPOJIA 10 KaX10i
JICKIMH, aHAJIH3 110~
BeZICHUS 00y4aro-
HIMAXCS TIPH TIOMOIIU
LRS-cucremsr u
Experience API, ana-
JIM3 TEKYILEH ycrieBa-
€MOCTH TPH MOMOIIN
BPC-peiitunra
Monyns 2. | Tema 2.1. Mogemupo- | 1 BeOuHap Ha oHIaiiH- 5 | Usyuenue BHICONCK- KOMITBIOTEP JHOO0 Tect 1,2,3
Pasnuunble | BaHUE rpadpuyecKux UIOIIA/TKE, AUCKYCCHS B IIUM 10 UTOraM BeOH- IUTAHIIET JIHOO
METOIBI cucreM. ['eomerpuue- yare BeOMHapa Hapa, TECThI JyIsl ca- cmapTdon
pelLICHUs] | CKHE MOJIEH MOKOHTPOJIS
HeTTMHEen-

HBIX ypaB-




HEHUi 3aganus, MpoBepsieMble BrlinonHeHue mpakTHUYecKux CaMocToATenbHOoe LMS-cucrema Ha Tect 1,2, 3
BpyuHyto 1 OcHOBBI 3a/laHUM ¢ KOHCYNbTaluen BBIIIOJIHEHUE  IIpaK- ocHoBe Moodle, PacueTnas
paboTHI C MporpaMMOoit nperoaBarens Ha Gopyme TUUECKHX  3a/IaHHH, KOMITBIOTEp JIHO0 pabora 1
«MathCAD» U 4epe3 KOMMEHTapuu B KOHTPONb CMeHbI [P- TUTIAHIIET JIN0O u?2
3ananus, MpoBepsieMble 3aJlaHusX a/IpecoB, aHaIN3 Te- cMmapTdoH
BpyuHylo 2 Pemenue KylIlell ycrieBaeMocTH
ypaBHEHUH npu nomontu bPC-
peiituHra
Tema 2.2. Hawamo pa- | 0,25 Ayano-/Bueo- JEKIUU CamocTosTenbHoe LMS-cucrema Ha Tect 1,2,3
6otel B MathCad. Bri- 3JIEKTPOHHOI0 y4eOHHKA C M3y4YeHHe MaTepua- ocHoBe Moodle,
yucnenus B MathCad KOHCYJIbTallMeH npernoiana- JIOB 3JIEKTPOHHOT'O KOMITBIOTEp JIHO0
Tens Ha popyme yueOHHKa ¢ pa3zene- TUIHIIET JIN0O
HUEM Ha JISKIIUU U C cMapThoH
TECTaMH JIJIsl CaMo-
KOHTPOJIA MO0 KaXKA0H1
JIeKIMH, aHAJIU3 T10-
BeZICHUS 00y4aro-
IUXCA TIPH TIOMOILIH
LRS-cucrems! n
Experience API, ana-
JIM3 TEKYyILEH yclieBa-
€MOCTH TIPH TIOMOIIIH
BPC-petiTunra
3anaHus, MpoBepsieMble BrimonaeHne npakTHYeCKIX CaMocTosATenbpHOe LMS-cucrema Ha Tecr 1,2,3
BpyuHyto 3 UuTepmo- 3aJaHUN ¢ KOHCYJIbTaluel BBIIIOJITHEHUE  IIpaK- ocHoBe Moodle, PacuertHas
JISIIMSL ¥ TIpEJICKa3aHue npernonaBarens Ha Gopyme TUYECKHX  3a/IaHH, KOMITBIOTEp MO0 pabora 3
3amaHust, MpoBepseMbIe U Yepe3 KOMMEHTapHuu B KOHTPOJb CMEHHI [P- TUTAHIIIET JINO0 n4
BpyuHyto 4 MartemaTn- 3a/TaHUX aZIpecoB, aHAJIM3 Te- cMapThoH
yeckas 00paboTka pe- KyIIeil ycreBaeMocTH
3y/lbTaTOB 3KCIIEpU- npu omoru bPC-
MEHTAJIbHBIX JaHHBIX peiiTuHra
Monyns 3. | Tema 3.1. CuMBoIBHBIE 1 Aynno-/Buieo- NeKIuu CaMocCTOATENIBHOE LMS-cucrema Ha Tect 1,2,3
[IpobneMbl | BBHIYHACICHUS AJIEKTPOHHOTO y4eOHHKa C W3ydeHIE MaTepHa- ocHOBe Moodle,
TOJTyYeHHS KOHCYNIbTallHei pernoaaBa- JIOB AJIEKTPOHHOTO KOMIIBIOTEp MO0
Ha OBM TeIs Ha popyme yueOHHKa ¢ pa3fiene- TUTAHIIIET JINO0
CITy4aiHBIX HHEM Ha JISKIMH U C cMapThoH
YHCIIOBBIX TeCTaMH JIIsI CaMo-
TI0CIIe/I0Ba- KOHTPOJIS 110 KaXJI0H
TeNbHOCTEH JIEKIIUH, aHAJIN3 TI0-




¢ 3ajJaH-
HBIMH Be-
pOATHOCT-
HBIMH Xa-
pakrepu-
CTHKaMHU

BEJICHUS 00yJaro-
MIMXCS TIPY TIOMOIIN
LRS-cucrems! u
Experience API, ana-
JIM3 TEKyIIeH ycrieBa-
€MOCTH TPH OMOIIN
BPC-peiitunra.

3ananusl, MPOBEPAECMbIC BeImnonHEHHE MPAKTHYESCKIX 5 CaMocCTOATENIbHOE LMS-cucrema Ha Tect 1,2, 3
Bpy4HYI0 5 UncneHnoe 3a/laHuM ¢ KOHCYNbTaluen BBIMIOJIHEHHE  IIpakK- ocHoBe Moodle, PacueTnas
HUHTErpUpOBaHUE U npernonasarens Ha Gopyme TUYECKUX  3aJaHUH, KOMITBIOTEp JIH00 pabora 5
i depeHIMpoBanme U yepe3 KOMMEHTapHU B KOHTPOJIb CMeHBI [P- TUIAHIIET JINOO uo6
3ananusi, mpoBepsieMble 3aJlaHusX a/IpecoB, aHAJIN3 Te- cMmapTdoH
Bpy4Hylo 6 Perenue KyIIel yCreBaeMOCTH
OOBIKHOBEHHBIX  JH(- npu nomoru BPC-
(bepeHIanbHbIX ypaB- peitunra
HEHUI
Tema 3.2. O6pabotka 0,25 Aynno-/Bumeo- JTEeKIHA 5 CaMOCTOSATENBHOE LMS-cucrema Ha Tecr 1,2,3
IKCIIEPUMEHTAIBHBIX JIEKTPOHHOT O Y4eOHHKa C U3y4eHUE MaTepHa- ocHose Moodle,
JaHHBIX KOHCYJbTallMel IpenoiaBa- JIOB 3JIEKTPOHHOTO KOMIIBIOTEp 00
Tens Ha popyme yueOHHKa ¢ pa3zene- TUIAHIET JINOO
HHEM Ha JISKIIMU U C cMmapTdon
TeCTaMH JJIsL CaMo-
KOHTPOJIA 10 KaX10i
JIEKIMH, aHAJIU3 T10-
BeZICHUS 00y4aro-
IUXCA TIPH TIOMOILIH
LRS-cucrems! n

Experience API, ana-

JIU3 TEKYILEH ycrieBa-

€MOCTH TIPH TIOMOIIIH

BPC-peiitunra

3amaHus, MpoBepsieMble Beimonuenue npakrtuueckux | 11 | CamoctositensHoe LMS-cucrema Ha Tect 1,2,3
BpyuHyto 7 Pemenune 3aJaHUN ¢ KOHCYJIbTalluen BBIIIOJITHEHUE ~ TpaK- ocHOBe Moodle, PacuetHas
mddepeHInaTbHBIX mperronaBaTens Ha Gopyme TUYECKUX  3aJaHWH, KOMIIBIOTEP JIHOO pabora 7
YPaBHEHHUH B YACTHBIX U yepe3 KOMMEHTapuu B KOHTPOJb CMEHBI [P- TUIAHIIET JIN0O 8
TPOU3BOIHBIX 3aJJaHMsX aJIpecoB, aHAIIU3 Te- cMapThoH

3amaHnus, MpoBepsieMble

Bpyunytlo 8  Crmek-
TpaJbHBINA aHATU3 U

KyIIeH yCreBaeMOCTH
npu iomontu bPC-
pelituHra




CHUHTE3

Kontpons

CamocTosiTenpHOe
TECTHPOBaHHE o
0aHKY TECTOBBIX 3a-
nannii He MeHee 600
BOIPOCOB,  aHAIW3
TMOBEACHUS TECTUPY-
IOIIUXCS TTPU ITIOMO-
my LRS-cucremsr u
Experience API, kon-
Tpob  cMmeHel  IP-
a/IpecoB, ylaJeHHas
ayTeHTH(UKaIMS TpU
IOMOIIM  PacIo3Ha-
BaHU JIMLI, aHAJIN3
TEKYIIEeH ycreBaeMo-
CTH TP  IOMOLIU
BPC-peiitunra

LMS-cucrema na
ocHose Moodle,
KOMIIBIOTEP JIHOO
[JIaHIIET JIHOO
cmapTdoH

Hrtoroserit
TECT

Hroro:

56

72




5. Kputepun u HOpMBbI TEKYyIIero KOHTPOJIS U MPOMEKYTOYHOM aTTecTauuu

®opMblI TeKyLIEr0 KOHTPOJIS

YcaoBus nonycka

KpuTtepuu u HOpMbI OLEHKH

Tectnl

Jlonyckarorcs Bce

MakcumasnbHOe KOJIM4eCTBO 0ayIoB - 6, 0alibl HAUUCIIAIOTCS IPOMOPIIMOHATBHO
MpaBUJIBHBIM 0TBeTaM OrpaHuyeHne Ha KOJMYECTBO MOMbITOK: 20

dopma npoBeaeHUs
MPOMEKYTOYHOM aTTeCTALMU

YcaoBust nomycka

KpuTtepuu u HOpMbI OLIEHKH

3auét. UTOTOBBIN TECT.

Jonyckarorcs Bce

«3a4TEHO» 40 u 6o1ee OAIUIOB

«HE 3a4TEHO) Menee 40 OamioB

10




6. Kputepun u HOpMBbI OLIEHKH KYPCOBBIX PadoT (POEKTOB)

He npenycmMoTpeHo yueOHBIM IIIaHOM

/. IlpumMepHasi TeMaTHKA MUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOH-
TPOJBbHBIX, PACYETHO-TPAQUIECKUX H JP.)

Ne i/m Temsbl
1 CrnyuaiiHble BEIMYUHBI U COOBITHSI, METObI UX TEHEPAIIMU U 00JIACTh WX MPUMEHEHHS
2 [Tpo6nemsbl omyueHust Ha IBM cirydaifHBIX YHCIOBBIX MOCIEA0BATEIBHOCTEH € 3a-

JTAHHBIMU BEPOSTHOCTHBIMU XapaKTEPUCTUKAMU

3 [IpeoGpaszoBanue Jlamnaca
4 Brrurcnenue xapakTepuCTHK CUCTEMBI TI0 €€ OTePaTOPHON XapaKTePUCTUKE
5 ANTOPUTMBI ¥ METOJIBI TEHEPAIIMY PABHOMEPHO PACIIPEICIICHHBIX CyYaiHBIX YHCEI
6 MonenupoBaH#e JOTHYECKUX (YHKITHHA

8. Bonpocwl Kk 3a4eTy

Ne n/m Bonpocsr
1 OO611re BOmpochkl MaTEMaTUYECKOTO MOJIEINPOBAHUS
2 MMmuranmosHsIe MOIETH
3 HNuTtepnionsius o o6mieit popmyne Jlarpanxka
4 HuTteprionsmus TabIUYHBIX JaHHBIX TI0 popMynaMm Jlarparxka
5 [Ipouiecc mocTpoeHuss MaTeMaTUYECKON MOIEeNIH
6 [TonnHomuanbHas annpoKCUManus
7 UYeOplmeBcKas anmpoKCUMAaIIUs
8 CyTb KOMIBIOTEPHOTO MOJIEIUPOBAHUS
9 DKCIOHEHIUAIbHAS PErPecCHst
10 [TonmuHOMMaNBHAsS perpeccus
11 Paznuunbie METOIbI pelICHUSI HETMHEHHBIX YpaBHEHUH
12 Jluneiinas perpeccus o0IIero Buaa
13 Henuneiinas perpeccust o01miero suaa
14 BoruncnuTenbHble 3KCIEPUMEHTHI ¢ MAaTEMAaTUYECKUMU MOJICIISIMHU, UMUTHPYIOIIUMHU
MOBEICHHUE PealbHBIX 00BEKTOB, MPOLIECCOB HIIA CUCTEM
15 JluneiHoe criakuBaHUe MO MATH TOYKaM
16 Henuneiinoe crinakxvBaHue Mo ceMu TOYKaM
17 CrnyyaiiHble BETUYUHBI U COOBITHS, METO/IbI MX T€HEPALUU U 001acTh UX MPUMEHEHUS
18 [IpoGnemsl nomyyenus Ha 9BM cimydaiiHbIX YMCIOBBIX MOCIIEA0BATENLHOCTEH C 3a-
JTAHHBIMU BEPOSTHOCTHBIMU XapaKTePUCTHKAMU
19 IIpeobpazoBanue Jlamaca
20 Brruncnenue xapakTepucTHK CUCTEMBI IO €€ OTIePaTOPHOM XapaKTepUCTUKE
21 ANTOPUTMBI 1 METO/IbI T€HEPALIUK PABHOMEPHO PaCIpeIeTICHHBIX CIyYailHBIX YUCEN
22 Mo ienupoBaHye JOrMYeCKUX (PYHKIHIHI
23 3aryxarolue 1 HapacTarolue KojJebaHus
24 MeTo 1 alrOopuTM pEIIeHUs] CUCTEM JTMHEHHBIX ypaBHeHUN MeToioM ["aycca
25 Konebanus u pe30HaHC B MEXaHUYECKOH cucTemMe
26 Knaccudeckuii crieKTpabHBIN aHAIN3 U CHHTE3
27 CyTb KOMIBIOTEPHOTO MOJICTUPOBAHHUS
28 Mo ienupoBaHie TEXHOJIOTHYECKUX MPOIIECCOB




29

MaremaTrueckoe obecrieueHue mpyu aBTOMaTH3aIUN

30 MoenupoBaHie CUCTEM aBTOMATHUYECKOTO YIPABICHHS TEXHOJIOTHYECKUMHU MPOLIEC-
camu

31 OOm1rie BOIpOChl MaTEMaTUYECKOTO MOJCTUPOBAHHUS

32 WMuTtanuoHHble MOAEIN

33 WuTtepnomnsauus no obmeit popmyie Jlarpanxka

34 WuTepnonsmust TabIMYHBIX JaHHBIX 10 (hopmynnam Jlarpanxa

35 [Ipornecc mocTpoeHnss MaTeMaTHIECKOH MOIen

36 [TonmmHOMUANTBHAS ANIITPOKCUMAITHST

37 YeObIneBCcKast anmpoKCUMaIys

38 CyTh KOMIIBIOTEPHOTO MOJICTUPOBAHHUS

39 DKCITOHEHIIMAIIbHAS Perpeccust

40 [TonuHomuanpHas perpeccus

41 PaznuuHble METO/IBI PEICHNs HEIMHEWHBIX YPAaBHEHUN

42 Jluneiinas perpeccus o0IIero Buaa

43 Henuneiinas perpeccust o0riero Buaa

44 BrraucnuTenbHbIe SKCIEPUMEHTHI ¢ MATEMAaTHYECKIMH MOJICIISIMA, IMUATHPYIOIITUMH
MOBEJICHHE PEeabHBIX 00BEKTOB, MPOIIECCOB WIIA CHCTEM

45 JIunHeiHoe criakuBaHue MO MATH TOYKaM

46 HenuneitHoe criiaxuBaHue IO CEMH TOYKaM

47 CrnyyaiiHble BETUYUHBI U COOBITHS, METO/IbI MX T€HEPALUU U 00JIaCTh UX IPUMEHEHUS

48 [IpoGnemsl nomydyenust Ha 9BM ciydaliHbIX YHCIIOBBIX MTOCIIEA0BATENLHOCTEN C 3a-
JAHHBIMH BEPOSTHOCTHBIMH XapaKTEPUCTUKAMHU

49 [IpeobpazoBanue Jlammaca

50 Brruncnenue xapakTepuCTHK CUCTEMBI 0 €€ ONIEPATOPHOM XapaKTepUCTUKE

9. ®oHI OLEHOYHBIX CPEJICTB /Il POBeeHN s POMEKYTOUHOI aTTe-
CTAUMHU 00Y4YAIOIIMXCH MO TUCUMILINHE

9.1. IlacnopT (poH/Ia OLIEHOYHBIX CPEACTB

Ne
n/n

KonTposmpyembie pa3aesibl
(TeMbl) AUCIHUILIUHBI

Koa xonTposmpye-
MO KOMIIETeHIMHU
(MJIH ee YacTu)

HaunmenoBanue
OILICHOYHOI0 CPeJCTBA *

Moayns 1. O6miue Bompoch
MaTEMaTUIECKOTO MOJIETTUPO-
BaHUAI.

OIIK-2, [1K-12

[IpoBepsieMoe 3ananue
1

«OcHOBBI  PabOTBI €
MIPOTPaMMOu
«MathCAD». Tlpose-
pseMoe 3a7aHue 2
«Pemenne ypaBHe-
HUW.

[IpoBepsieMmoe 3ananue
3

«HTepnionsAnus u
peACKa3aHUue»

! PexomeHn tyeMblii TIepedeHb OLEHOYHBIX CPEJICTB TIPEICTaBIIeH Ha caiite YMY
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Moayns 2. Paznuunbie
METO/Ibl PELICHUS
HEJIMHEMHBIX YPaBHEHUM.

OIIK-2, I1K-12

IIpoBepsieMoe 3ananue
4

«Marematuueckast 00-
paboTka  pe3yJbTaTOB
AKCIIEPUMEHTATBHBIX
JAHHBIX».
IIpoBepsieMoe 3ananue
5

«HHUCIEHHOE WHTETPU-
poBanue u auddepen-
LUPOBAHUE.
[IpoBepsiemoe 3anaHue
6

«Pemenue OOBIKHO-
BEHHBIX Au(depeHIu-
QJIbHBIX YPaBHEHUNY.

Mopyns 3. [IpoGaemsl mory-
yeHuss Ha OBM ciyyaliHbIX
YUCJIOBBIX I10CJIEI0BATEIBHO-
CTEl C 3aJaHHBIMH BEPOST-
HOCTHBIMHM  XapaKTepPUCTUKA-

MH.

OIIK-2, I1K-12

[TpoBepsiemoe 3amanue
7

«Pemenue auddepen-
IIUATBHBIX  YPaBHCHHM
B YAaCTHBIX TPOM3BOJ-
HBIX).

[TpoBepsiemoe 3amaHue
8

«CriekTpanbHBI  aHa-
JIM3 U CHHTE3Y.

9.2. TunoBble KOHTPOJIbHBIE 3a/]aHUsI WJIN UHbIe MaTepHaJbl, HE0OX0AUMbIE
IJISE OLEHKHM 3HAHUM, YMEHHUI, HABBIKOB M (WJIHM) ONBITA AeATEJbHOCTH, Xa-
PaKkTepU3yIIUX 3Tanbl GOpMHUPOBAHHUS KOMIIETEHIMHA B MpPoLecce OCBOCHUS

o0pa3oBaTe/IbHOMH NMPOTrPaMMBbl.

9.2.1. Tunosoe 3aganue. Tecrt.

3apaHue Ne1

CraTtucTudueckue MOACIN OTIMYAKOTCA OT APYIUX MATCMATHYCCKUX Mo,ueneﬁ B
3aBUCHMMOCTH

BbiGepute oanH u3 5 BapMaHToB OTBETA:

OT XapaKTcpa IPUMCHACMOIo ME€To4a MOACIUPOBAHNA UIIN

HCIIOJIb3YyCMOI'O MATCMATHUYCCKOI'O allllapara

oT crnioco0a uiau (OpMbI UX MPECTABICHUS

OT CTCIICHU OTPAXKCHHA COOTBCTCTBYIOIINX CBOMCTB O0OBEKTOB
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4) OT CTETICHU OTPAXKECHUS OMPEICIICHHON MOJHOTHl 00BEKTOB

5) OT IIpeIMETHON 00JIaCTH U 3aJja4 MOAEIUPOBAHUS

3apaHue Ne2
TeOpCTI/IKO-MHO)KGCTBeHHBIe MOJCIHU OTIINYAIOTCA OT APYIrUX MaTECMATHYCCKUX
MOJEJICH B 3aBUCUMOCTHU
BbibepuTte oanH U3 5 BapnaHToB OTBETA:
OT XapakTepa IMpuMEeHACMOro Mertoaa MOACINPOBAHUS UIIN
HCIIOJB3YyCMOI'0 MaTCMAaTUUYCCKOI'O aIlrapara

2) 0T crioco0a uiu (OpMbI UX MPECTABICHUS

3) OT CTEIEHU OTPAYKEHUSI COOTBETCTBYIOIINX CBOHCTB OOBEKTOB
4) OT CTEICHU OTPAKEHUS ONPEICICHHON IMOTHOTH OOBEKTOB

5) OT IpeaIMEeTHON 00JacTH U 3a7a4 MOJACITUPOBAHUS

3apgaHue Ne3

AOGCTpaKTHO-aNTeOpanvYecKre MOJICTTH OTJIMYAIOTCS OT APYTUX MaTEMAaTUUECKUX
MOJIeJIEN B 3aBUCUMOCTH

BbiGepute oanH u3 5 BapraHToB OTBETA:

OT XapaKTepa NPUMCHACMOIo MCTo4a MOACINPOBAHNA NI
HCITIOJIb3YyCMOI'0O MATCMATUYCCKOI'O allllapaTa

oT crioco0a unu GopMbl UX MPEACTABICHUS
OT CTEIEHU OTPAXKEHUSI COOTBETCTBYIOIINX CBOMCTB 0OBEKTOB
OT CTEIEHU OTPAXKEHUS ONPEIETICHHOM MOTHOTH OOBEKTOB

OT MPEIMETHOM 00JIaCTH M 3a]1a4 MOJEITUPOBAHUS

3apaHue Ne4

HedueTkue momenu oTiimyaroTCst OT APYTUX MATEMATHYECKUX MOJEIICH B
3aBUCUMOCTH

BbiGepute oanH us 5 BapMaHToB OTBETA:

OT XapaKTcpa IIPUMCHACMOI0O MCTOA4a MOACTIUPOBAHNA UIIH
HCIIOJIb3YyCMOI'O MATCMATHUYCCKOI'O aIlliaparTa

oT crioco0a unu GopMbl UX MPEACTABICHUS
OT CTEIEHN OTPAKEHHUSI COOTBETCTBYIOIINX CBOMCTB OOBEKTOB
OT CTEIEHU OTPAXKEHUS ONPEICTICHHON IMOTHOTH OOBEKTOB

oT HpGI{MGTHOﬁ o0iacTu u 3a1a4 MOACIUPOBAHUA

3apaHue Ne5

ABTOMAaTHBIC MOACIN OTINYAIOTCA OT APYIHX MATCMATUICCKHUX MOI[GJIGI\/II B
3aBUCHUMOCTH

BbibepuTte oanH U3 5 BapnaHToB OTBETA:

1) OT XapaKTepa NPUMEHIEMOT0 METOa MOACIUPOBAHUS WUITH
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UCTIOJIh3yEMOTr0 MaTEMaTHUECKOTO anmapaTa
0T crioco0a uiau (OpMbI UX MPECTABICHUS

OT CTEIEHU OTPAKEHUS COOTBETCTBYIOIINX CBOHCTB OOBEKTOB
OT CTEIECHU OTPAKEHUS ONPEICICHHON IMOTHOTH OOBEKTOB

OT peaIMEeTHON 00JacTH U 3a]]a4 MOICTUPOBAHUS

3apaHue N2203

Ykaxure BEKTOp M CﬂyqaﬁHBIX YUCCJI, UMCIOIIUX 3KCIIOHCHIUAJIBHOC

pacnpecaciicHuc.
BbibepuTte oanH 13 6 BapnaHToB OTBETA:
1) reverse(v)
2) rexp(m, r)
3) rF(m, d1, d2)
4) rgamma(m, s)
5) rgeom(m, p)

6)

rhypergeom(k, n, M, N)

3apnaHue Ne204

Ykaxurte BEKTOp M CquaﬁHBIX YUCCJI, UMCIOIIUX PACIIPCACIICHHUC cI)I/II.I_IGDI').’:I.

BbibepuTte oanH 13 6 BapnaHToOB OTBETA:
reverse(v)
rexp(m, r)
rE(m, di, d2)
rgamma(m, s)
rgeom(m, p)
rhypergeom(k, n, M, N)

3apaHue Ne205

Vkaxurte BEKTOp M CJ'Iy‘-I&fIHBIX YUCCJI, MUMCIOIINX I'aMMa-pacCIIpCaCICHUC.

BbiGepute oanH n3 6 BapMaHToB OTBETA:

reverse(v)

rexp(m, r)

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

3apgaHue N2206
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VYKaxuTe BEKTOP M CIydalHBIX YHCEN, UMEIONTUX TCOMETPHUYCCKOES
pacrpeieieHue.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3apgaHue Ne207
YKa}KI/ITe BCKTOp k CﬂyqaﬁHBIX qUCCJI C I‘I/IHepI‘COMeTpI/IIECKI/IM paCHpeI[CHCHI/ICM.

BbibepuTte oanH 13 6 BapnaHToB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

Kputepuu onenkn: [IpaBuibHBIN OTBET Ha OJUH BOIIPOC OIICHUBAETCS B OJIUH
6as.

KommuecTBo 6amioB cymmupyetcs. B mporecce mpoxoxkaeHus Kypca CTyIeHT
MOKeT HaOpath (max 70 6anmoB).

3aganue, mnpoBepsieMoe BpY4YHYW0 1: OcHOBBI paboOTBl € MpOrpaMMOI
«MathCAD».

1. Heasn 3ansaTus: DopmupoBaHue HaBHIKOB paboThI B iporpamme «MathCAD».
2. AJITOPUTM BbITIOJIHEHHUS MPAKTUYECKOT0 3a1aHUA:

2. 1. I3yunTh TEOpETUYECKUI MaTepral.

2.2. IloyuuTs 3a7aHue.

2.3. OGopMUTH OTYET O MPAKTHUIECKON pabOTe COTIIACHO 3aJJaHUIO U 3aIIUTUTH €€
y IpenojiaBaTensl.

3. Oxugaemplii (e) pe3yabTat (bl) - 3amoJHeHUEe (oPM MPAKTUYECKOT0 3a/1a-
Hus: opopmiieHre otueTa B Buie (aiina popmara «MathCAD».

3ananue 1.

Beruncnuts:
1) v100; 2) |-10] =; 3) 10! =.
3TO U BCe OCTaJbHbIE 3a/JaHUsI CHAOUTh KOMMEHTapUsMH, UCHOJIB3Yys KoMaH bl “Text” —

Create Text Region” unu “Text” — "Create Text Paragraph”.
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3amanue 2.
1) OmnpenenuTh epeMeHHbBIE:
a:=3.4;b:=6.222; c = 0.149; (mpuyeM nepeMEHHYIO ¢ — III00ATIBHO).

2) BbrauciiuTh 3HaUYCHHSI BBIPAKCHHUS:

Z — ‘ 2ab +?\>/C_ . N — esinc .Cos_a.

NCET b

3) C momomrsio komanael “Math” — "Numerical Format” — “Displayed Precision” u3MeHUTb
TOYHOCTh OTOOPaXEHHS PE3YJIbTATOB BBEIUMCIICHUS TII00aTHHO.

3ajganue 3.

BriBecTr Ha 9KpaH 3HAYCHUE CUCMEMHOU KOHCIMAHMbL T ¥ YCTAHOBUTH MaKCUMAJIBHBIA (hopMaT
e€ OTOOpaKEHUS JIOKAIbHO.

3ananue 4.

BBIHOJ'IHI/ITB CJ'IC)IYIOHII/IC OHepaHI/H/I C KOMIIJICKCHBIMHY YU CJIaMU.

Z:=-3+2i;|Z|=;Re(2) =; Im(Z) =; arg@Q)=; VZ = ; \—5=;2Z =;71:=1+2i; 72:=
3+4i; 71472 =:71-72=:271-72 = Z1/72 =.

3amanue 5.

BrIMoaHUTE Clienyromiie onepany:

i=1.10,  Yi=; [[G+1)=; 0f4x2-lg(x+2)dx—- Tﬂdx:- X2
S = D ’0,8(Sin2X)2 o

ixf’ = isin(x) _.

dx dx

3ananue 6.

Omnpenenuts Bektopsl d, S u R depe3 muckperHsiii apryment i. OtoOpasuTs rpaduyecku, Tad-
anuHo 3amandbie GyHkimu Ri(di) u Si(di), ucmons3ys komanay Graphics — Create X-Y — Plot.

Uto661 0pOpMUTH TpauK, HEOOXOAUMO BBIMIOJIHUTH CIEIYIONINE KOMaH/IbI.

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

1 1 59 3,9
2 1,5 7 45
3 2 6,3 3,7
4 2,5 4,2 1,2

1) lenkHYTh MBIIIBIO HA TpaduKe, YTOOBI BBIACTUTH €ro, npu 3ToM MathCAD 3aMeHUT MEHO
Graphics Ha mento X-Y Plot.
2) Briopats X-Y Plot — Format (mosiButcst quanoroBoe okHo "Formatting Currently Selected X-

Y Plot") u ordpopmaripoBath rpaduk Tak, 4To0bl B KaXKJIOW Y3JIOBOW TOUKE rpaduka (QyHKIHH
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Si(di) crosutsnak Buma — (Traces — Symbol — box), a rpaduk ¢pyukiuu Ri(di) oroOpa3uts B
Bujzie ructorpammsl (Trace — tupe — bar).

3) Hanectu nunuu cetku Ha rpaduk (X-Y Axes — Grid Lines) u otrobpasuth jierenmy (Traces
— Hide Legend).

3aznanue 7.

[MoctpouTts nexaptoBsl (X-Y Plot) u monsipasie (Polar Plot) rpaduku cnexyrommx GyHKIUI:

X (9 : =cos(ex) sin( «);

Y @ :=1.5c0s(cx)? —1;

P(q:eos( «).

J171st 5TOr0 HEOOXOMMO OTNIPEACTUTD ¢ KaK TUCKPETHBIN apryMeHT Ha uatepBaiie ot 0 10 27 ¢
mrarom 7/30.

Omnpenenuts no rpaduky X-Y Plot koopauHaTh MH000# U3 Touek nepeceueHus rpadukos Y(a) u
P(a), m71st 3T0T0 HEOOXOIUMO:

1) Beienutsb rpaduk u Beiopats X-Y Plot — Zoom (mosiButcst muanorosoe okuo "X-Y Zoom")
IUTsl yBEITMUESHHSI YacTH Tpaduka B 00JaCTH TOUKH ITEPECECUCHUS;

2) Ha deprexe BBIACIUTH MyHKTHPHBIM MPSMOYTOJILHHKOM OKPECTHOCTh TOUKHU TIEPECEUCHHS
rpadukoB Y(a) u P(a), KOTOPYIO HY’)KHO YBEIUYHTb.

3) HaxxaTtp kHOIIKY Z0Om, 4TOOBI IEPEPHUCOBATH IpadHK.

4) YtoObl cenarh 3T0 H300pakeHue MOCTOSHHBIM, BEIOpaTh AcCept.

5) Beiopats X-Y Plot — Trace (mosiButcst auanorosoe okHo "X-Y Trace").

6) BHyTpH uepTeka HaKaTh KHOIKY MBIIIH U IEPEMECTHTh YKa3aTeIb MBIIIH HA TOYKY, YbH KO-
OpAMHATHI HY’)KHO YBUJICTb.

7) Boeiopats Copy X (uau Copy Y), Ha cBOOOAHOM M0JIe JOKyMeHTa Habpats Xper := (uau Yper
:=) u BeIOpaTh MyHKT MeHIo Edit — Paste.

8) Boruucnuth 3HaueHus ¢pyHkuuii X(o) u Y(a) npu a:= /2.

3ananue 8.

Hcnonb3ys komanay Math — Matrics co3nate Matpuily Q pasmepom 0 Ha 6, 3aNOJHUTE €€ TIPo-
M3BOJILHO M 0TOOpa3uTh rpauuecku ¢ moMoiipio koman el Graphics — Create Surface Plot.
3aganue 9.

[ToctpouTts rpaduk noBepxuoctH (Surface Plot) u kapTy nunuii yposHs (Contour Plot) mis
(GYHKIUU IBYX IEPEMEHHBIX:

X(t,a):=tecos( )-sin(e).

1) Onpenenuth GyHkimio X(t, @).
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2) 3agath Ha ocsx mepeMeHHbIX t U a 1o 41 touke (i:=0..40, j:=0..40): mias nmepemenHoi ti co
3HAYCHUSAMH, H3MEHSIOMmUMUCS oT —5 10 5 ¢ marom 0.25 (ti := -5 + 0.251), a qus nepe-
MeHHOH @j — oT 0 1o 27 ¢ marom 7/20 (o := 7/20 j).

3) Onpenenuts Matpuity Mi j := X(ti, aj) 1 0T0Opa3uth €€ rpadudecky.

4) C nomompto komanael Graphics — 3D Plot Format Bei3Bath nuanoroBoe okuo "3D Plot
Format" u usmeHuTs:

— xapakrepuctrku nmpocmotpa (View — Rotation — Tilt),

— nBeta u uHun noBepxHocTH (Color&Lines — Shading),

— mapameTpbl oceil (AXes),

— BUJI 3arosioBka rpaduxa (Title).

3amanwme 10.

Ucnonwiys nepemennyio FRAME u komanay Animation — Create, co31aTh aHUMAIMOHHBIC
KJIMITBI C TIOMOIIBIO TAHHBIX MTPUBEICHHBIX B TA0JHIIE:

Bapwuants! 3amanus 10

Ne [IepemenHbIE DyHKINH FRAME Tun rpaduka
BapuaHTa

1 x:=0,0.1..30 f(x):= x + FRAME or 0 mo|momstpusiii (Polar
20 Plot)

2 i= gi:= 0,5i-cos(i) or 0 mo|TpexmepHbIii
0..FRAME+1 hi:=isin(i) 50 TOYEYHBIH  Ipa-
ki:= 2i buk

(3D Scatter Plot)
IPaHUIIBl HAa OCSAX
Min Max

x-50 50

y-50 50

z0 50

3 i:=0..20 f(x,y):=sin(x*+y*+FRAM |otr 0 mo|rpaduk moBepx-
j:=0..20 E) 50 noctu  (Surface
Xi:=-1,5+0,15i Plot)

yj:=-1,5+0,15j

r.= FRAME, Xmn: = (R+r cos(vn)) ot 0 mo|rpaduk mapamer-
6 *COS(Wm) 11 PHYECKOM 1o-
:=0..20 Ymn:=(R+rcos(vn)) Sin(wm) BEPXHOCTHU
0..20 Zmpn:= I Sin(Vn) (Surface Plot)
(TpaHUIIBI HA BCEX
OCSIX YCTAaHOBUTD
or—11 g0 11)

-3
JERTINT]

ol
=
Y

AME, Xmn:=(R+r cos(vn)) cos(Wm) or 0 pmo|rpadux napamer-
6 Ymn:=(R+r cos(vn)) Sin(Wm) 11 pUYecKon mo-
:=0..20 Zmn:= I Sin(Vn) BEPXHOCTH
0..20 (Surface Plot)

=F

-3
NTRNT
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(rpaHulLIbl Ha BCEX
OCSIX YCTAaHOBUTD
or—11 mo 11)

4. Kputepuu OleHKH:

- OLIEHKA «3aYTEHO» BBICTABJISAETCS CTYIEHTY, €CJIH MPaBUIbHO 0(OpMIIEHbI (op-
MBI 110 IPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3aYTEHO» HENPaBUIBHO 0(OpMIIEHBI (POPMBI IO MPAKTUYECKOMY 3a-
JaHMUIO.

3ananue, npoBepsieMoe BPYUHYIO 2: PellieHue ypaBHEHU.

1. Heanb 3anstusi: DopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».
2. AJITOPUTM BBINIOJTHEHHUS] PAKTHYECKOT0 3a1aHUA:

2. 1. I3yunTh TEOpETUYECKUI MaTepual.

2.2. [lomyuuTs 3a7aHNE.

2.3. OpopMUTH OTUET O MPAKTHUUECKON paboTe COTNIACHO 3aJJaHUIO U 3AIUTUTH €€
y TpernoaaBaTes.

3. Okuaaemplii (e) pe3yabTart (bl) - 3aMoIHeHHe (POPM NMPAKTHYECKOTO 3a/1a-
Husi: oopMmiieHHe oTYeTa B Bue Qaitna popmara «MathCAD».

3ananue 1.

1) TToctpouts rpaduk GpyakiwH f(X) 1 TPUOTU3UTEILHO ONPEACIUTL OJUH U3 KOPHEH ypaBHe-
HUSL.

2) Pemuts ypasaenue f(X)= 0 ¢ Tounoctsio ¢ = 10 ~*:

— ¢ IoMOIIIbI0 BcTpoeHHo# (yHkImn Mathcad root;

— MeTo7i0M HproTOHa (KacaTenbHbIX), UCTIOJB3Ys GyHKIHIO Until;

— METOJIOM HUTepaluii, UCroib3ys GyHKiuo until.

3) OmpeaenuTh YUCIO0 UTEPALIUIA B KAXKIOM METOJIE, C TIOMOINbI0 GyHKIuH last.

Bapuantsl 3amanus 1

Ne f(x) No f(x)
BapHaHTa BapuaHTa

1| 3sin+/x +0,35x — 3,8x; 9 eX —e X -2
xe 33 xe 1

2 X 1 : 10 J1-x —tgx;

3+5sin3,6x X € d;1:

xe 01 _

3 arccosx —V1—0,3x3; 1 \/Zx2 +1,2-cosx—1;
X€ 01 _ x€ 01 _
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4 \1-0,4x% —arcsin x; 12 cos(z] _ Zsin[i) + E;
xe 1° x) X) X
- xe 12~
5 3x—14 4 X _e™; B 1012 -x-Inx
xe 13~ xe 12
6 0,25x% +» — 2; 14 | 1-x+sinx - In(L+ x);
X e q’z: Xe Q,Z B
7 2 15 -1 3 .
arccosl_—zx. e
1+ X" -’ xe 01
X€E 2;3_
8 | 3x—4Inx-5x e 2,4
3ananue 2.

Jlnst omaOMa ¢(X) BBITIOJIHHUTE CIIEAYIOIINE ACHCTBHUS:

1) C momomrsro koMauabel Symbolic — Polynomial Coefficients co3gate Bektop V, comeprxarinii

K03 UIIMEHTHI TOJIMHOMA.

2) Pemuts ypasuenwue ¢(X) = 0 ¢ momoinpio GyHkmun Polyroots.

3) Pemuth ypaBHEHME CHMBOJIBHO, HCITOJIB3Ys KoMaH1y Symbolic — Solve for Variable.

4) pa3noKUTh Ha MHOXKHTENH, HCITONIb3ys Symbolic — Factor Expression.

Bapuantel 3ananus 2

No g(x) No g(x)
Ba- Ba-
puaHTa pHaHTa

1 X — 233 +x2 - 12x + 20 9 x4+ x3 — 17x? — 45x — 100
2 x* + 6x3 + x2 —4x — 60 10 x* — 5x3 + x2 — 15x + 50

3 X* — 14x% — 40x — 75 11 X — 4x3 — 2x% — 20x + 25
4 X*—x3+x2—11x + 10 12 Xt +5x3 + 7x% + 7x— 20
5 x* — x3 - 29x% — 71x 13 x* — 7x3 + 7x? — 5x + 100
6 Xt + 7x3 + 9x% + 13x — 30 14 x* + 10x° +36x% +70x+ 75
7 x* + 3x3 — 23x%2 — 55x — 150 15 x* + 9x% + 31x?% + 59x+ 60
8 Xt —6x3 + 4x% + 10x + 75

3aganue 3.

Pemnts cucreMy JIMNHEWHBIX YPaBHEHU:

1) ucnonesys ¢pynkuu Find;

2) MaTpUYHBIM criocoOoM, HCnoIb3ys (pyHKIuio Isolve.
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Bapuants! 3aanus 3

BapUaHT Cucrema JIMHEHHBIX BapuaHT Cucrema TMHEWHBIX
yYpaBHEHUH yYpaBHEHUN
1 2X1 + X + 2X3 + 3X4 = 8; 9 ( 2X1 + Xo — 5X3 + X4 = —4;
3x1 + 3x3 =6; X1 — 3X2 — 6x4 = —7;
2X1 — X2 + 3Xq4 = 4; 2X2 — X3 + 2X4 = 2;
X1 + 2Xo — X3 + 2X4 = 4. X1+ 4Xo — X3 + 6X4 = —2.
2 (" X1+ 2Xo + 3X3 + dxg = 22; 10 X1+ 2Xp + 3X3 + 4x4 = 26;
2X1 + 3x2 + X3 + 2x4 = 17; 2X1 + 3x2 + 4X3 + x4 = 34;
X1+ X2 +x3—X4=8; 3X1 + 4Xo + x3 + 2X4 = 26;
X1 — 2X3 — 3Xg4 = 7. 4x1 + X2 + 2X3 + 3X4 = 26.
3 ¢ Ox1 + 10Xz — 7X3 — X4 = 23; 11 (" 2X1 — 8X2 — 3%z —2X4 = 18
X1 — X3 — 5x4 = 37; X1 — 2x2 + 3X3 — 2x4 = 28;
B5X1 — 2X3 + X4 = 22; X2 + X3 + Xq4 = 10;
4x1 + X2 + 2X3 + 3X4 = 26. 11x2 + X3 + 2X4 = 21.
\ \
4  6X1 — X2 + 10X3 — X4 = 158; 12 [ 2X1— X2 + 4X3 + X4 = 66;
2X1 + Xo + 10x3 + 7x4 = 128; 2X2 — 6X3 + x4 = —63;
X1 —2X0—2x3— X4 = 7; 8X1 — 3x2 +6x3 —5x4 =146;
X1 — 12X + 2X3 — X4 = 17. 2X1 — X2 + 6X3 — X4 = 80.
\, \
5 ( X1 — 2%z + 6X3 + X4 = 88; 13 ¢ 2X1 — 3X3 — 2X4 = —16;
5x1 + 2X3 — 3x4 = 88; 2X1 —X2 +13x3 +4x4 = 213;
X1 — 3X2 + 7x3 + 2xq4 = 181; Xy + X2 +2x3+ X4 =72;
3X1 — 7X2 + 5x3 + 2%X4 = 99. X1 — 12X3 — 5xq4 = 159.
\ \
6 (X1 — 2% — 8X4 = —T; 14 ( TX1 + TXo — 7x3 — 2X4 = 5;
X1 + 4Xo — 7x3 + 6x4 = -8; 3X1 + 4X2 + 5x3 + 8x4 =60;
X1 + Xo — Sx3 + X4 = -10; 2X1 + 2Xo + 2x3 + X4 = 27;
2X1 —Xo + 2Xa = T7. 2X1 — 2X3 — X4 = 1.
\ \
7 (21 + 2Xp + 6x3 + X4 = 15; 15 ( 6X1— X2 + Sx3 +X4 =124 ;
X2 + 2X3 + x4 = 18; TX2 — 5x3 — x4 = —54;
4X1 — 3X2 + x3 —5X4 = 37; 5X1 — BXo + 2x3 + 4x4 =83;
3X1 —5X%2 + X3 — x4 = 30. 3X1 — 9X2 + x3 + 6X4 = 45.
\ \
8 ( 4Ax1 — 5Xp + TX3 + 5x4 = 165;
2X1 + X2 — 3x3 — x4 = =15;
Ox1 + 4X3 — X4 = 194;
X1 — X2 — 2x3 — 3X4 = —109.
\
3aganue 4.

1) IIpeoOpazoBath HenuHEiHbIE ypaBHEHNUS cucTeMbl K BUAY f1(X) =y u f2(y)= X.

2) [MocTpouts ux rpaduKu U ONPEICTUTh HAYATBHOE MPUOIIKCHUE PEILICHUSL.

3) Pemnts cucreMy HeTMHEHHBIX YpaBHEHUH, HCTIONB3ys GyHKIHIO Minerr.

BapuanTsl 3ananus 4

‘ BapUaHT ‘

Cucrema HEIMHEHHBIX

‘ BapuaHT ‘

CucremMa HEIMHEIHBIX
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ypaBHEHUH yYpaBHEHUN

1 Sinx + 2y = 2, 9 Siny + x = -0,4,
Cos(y—1) +x=0,7; 2y —Cos(x + 1) =

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 Cosx +y =1,5; 11 Cos(x +0 5) y 2;
2x —Sin(y — 0,5) = 1; Siny — 2x =

4 Cos(x + 0,5) +y =0,8; 12 Cos(x—2) +y=0;
Siny — 2x = 1,6; Siny +0,5)—x=1

5 Sin(x—1)=1,3- y, 13 Cos(x + 0,5) +y = 1;
Xx—Siny +1) = Siny +0,5)—x=1

6 Cos(x + 0 5) +y=1; 14 Sinx — 2y = 1;
Siny — 2x = Cos(y + 0,5) —x =

7 ~Sin(x+ 1) +y=0,8; 15 2y — Sin(x — 0,5) = 1;
Sinly—1) +x=1,3; Cosy + x=1,5;

8 Sinx — 2y = 1;
Sinly—1) +x=1,3;

3ananue 5

CHMBOJIBHO PELIUTh CUCTEMbI YPaBHEHUIA:

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

2y —7mZ=a;
wz—17=D;
3y + X =c.

4. Kputepuu OLEeHKU:
- OIIEHKA «3aYTEHO» BBICTABISIETCS CTY/ICHTY, €CJIH MPaBUILHO 0(hOpMIICHBI (op-
MBI IO IPAKTUYECKOMY 3aJaHUIO.
- OIICHKA «HE 3a4TCHO» HEMPABMWIHLHO 0(OPMIICHBI (HOPMBI TTO MPAKTHYECKOMY 3a-

JTAHUIO.

3ajganue, npoBepsieMoe BPpYUHYyH0 3: MHTEpnosinusa U npeacKa3aHue.
1. Ieasn 3ansaTusi: ®opmupoBaHue HaBBIKOB padboThI B iporpamme «MathCAD».
2. AJITOPUTM BbITIOJTHEHHS MPAKTHYECKOT0 3a1aHUA:

2. 1. I3yunTh TEOpETUUYECKHI MaTepHal.
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2.2. IlonyunTs 3aaHue.

2.3. OQopMHUTH OTYET O MPAKTHUUECKON pabOTe COTrNIACHO 3aJJaHUIO U 3AILUTUTH €€
y IIpenoiaBaTensl.

3. Oxupgaemsblii () pe3yJabTat (bl) - 3aM0JJHeHHe (JopM NPAKTHYECKOI0 3a/1a-
Husi: ohopMmiieHHe oTveTa B Bue daitna popmara «MathCAD».

3ajganue 1.

Beruncnute 3HaueHus 3aaHHo# QyHkiuu yi = f(Xi) B y3:max uaTepnosun xi = a + hj, rae

b a
h_ (b_a) ,i=0,1, .., 10, na orpeske [a, b].
10
Bapwuants! 3anannii 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 2 : 10 2X 1;5
Cosx [0; 2] 10 In [1; 5]
1+ X
3 esinx [0; 5] 11 Sinxz.ef(x/Z) [0; 3]
4 1 [0; 2] 12 Cos(x + Cos®X) [0; 2]
0,5+ x?
g+sing [2; 5] 13 Cos(x + e°°) [3; 6]
1 [0; 4] 14 Cos(2x + x?) [0; 1]
1+ eX)
7 Sin(x + e5™) [0; 3] 15 eC%*.Cosx? [0; 2]
8 ef(x+1/x) [l; 3]
3amanue 2.

[To BerYKMCIIEHHON TabuuIie (Xi, Yi) TPOBECTH MapabOJIUUECKYO HHTEPIOJISIIIHIO.

1) Jlns HaxoxaeHust K03(GUIHMEHTOB HCKOMOT0 monHoMa (3.1) HE0OXOJMMO COCTaBHTh CHCTE-

MY JIMHEHHBIX anreOpandeckux ypaBHenui (3.3).

2) CucteMy ypaBHEHH# pEeLIMTh MATPUYHO C MCHOJb30BaHueM (ynkiuu ISolve.

3) IMocTpouTh rpauk UHTEPIIOISAIUOHHOTO MHOTOUJICHA K OTMETHTh Ha HEM Y3JIOBBIC TOUKH (Xi,

yi)-

3aganue 3.

1) JIast BbIUKMCIIEHHON TaONUYHOW (DYHKIIUU COCTaBHTH (OPMYITY HHTEPIOISIIMOHHOTO MHOTO-
ynieHa Jlarpansa, UCMONB3Ys OTMIepaTOPhl CYMMUPOBAHUS U TIEPEMHOKEHUS IO TUCKPETHOMY ap-
T'YMEHTY, a Takke pyHkiuio if.

2) IoctpouTth rpaduk HHTEPHOIAIMOHHOTO MHOTOWICHA U OTMETHTh HA HEM Y3JIOBBIE TOUKH (Xi,
yi).

3ananue 4.
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1) IIpoBecTH UHTEPIOTUPOBAHKUE 33aHHON (PYHKLIMY C TIOMOIIIBIO TIEPBOM M BTOPOIl MHTEPIIO-
TSAMOHHBIX (hopmyn HetoToHa.

2) Ioctpoutk rpaduku HHTEPIOJISAHMOHHBIX MHOTOYWICHOB M OTMETUTh Ha HEM y3JIOBBIC TOYKH
(Xi, yi)-

3ajganue 5.

1) IIpoBecTH JIMHEHHYIO HHTEPIOJISIIUIO 33IaHHOH (QYHKIIMH C TOMOIIBIO0 BCTPOCHHON HHTEPIIO-
JSIMOHHOW QyHKImu linterp.

2) IMoctpouts rpaduk dyHkuu linterp u OTMETUTH Ha HEM Y3JI0BBIC TOUKH (Xi, Yi).

3aganue 6.

1) TIpoBecTH CriIaifH-UHTEPIIONSIIUIO C MOMOIIBIO GyHKIWMI Ispline, pspline, cspline u interp.

2) IToctpouts rpaduk GyHKIMU INtEIP U OTMETHTH HAa HEM Y3JI0BBIC TOUKH (Xi, Yi).

3ananue 7.

1) Beruucnuth 3HaueHus 3aaanHoi Gynkiuu yi = f(X) B Toukax xj =a + i/10,rae, i =0, 1, ...,
10(b — a), na otpe3ke [a, b].

2) C ucnonp3oBanreM ¢GyHkiuu predict BRIMOTHUTE MpeicKka3anue (SKCTPATIONISAINIO) MOIyIeH-
HOTO BEKTOpA JJaHHBIX Yj B mociexyomux 10 Toukax Mo HoCIeAHUM 7 3HaUeHUSIM (DyHKIIUH.

3) Oto06pa3uth rpaduyueckr HMEIOIINUECS TaHHbBIC, TPEACKa3aHHbIC JaHHBIC K UCTHHHBIA BU]I

bynukiuu f(X).

4. Kputepum OueHKH:

- OIIEHKA «3aYTEHO» BBICTABISIETCS CTYNICHTY, €CJIM NMPaBUILHO 0(hOopMIIeHBI Gop-
MBI 110 TIPAKTUYECKOMY 3a/IaHHIO.

- OIICHKA «HE 3aYTEHO» HEMPAaBMWIHLHO 0(OPMIICHBI (POPMBI IO MPAKTUYECKOMY 3a-
TaHUIO.

3ananue, mpoBepsieMoe Bpy4HYI0 4: MateMmaruueckasi 00paboTKa pe3yJibTaTOB

AKCHEPUMEHTAIBHBIX IaHHBIX.

1. Heasn 3ansaTusi: DopmupoBaHue HaBHIKOB paboThI B iporpamme «MathCAD».

2. AJITOPUTM BBITIOJTHEHHUS MIPAKTHYECKOT0 3a1aHUS:

2. 1. I3yunTh TEOpETUYECKUI MaTepHral.

2.2. IlomyuuTs 3a7aHue.

2.3. OpopMUTH OTYET O MPAKTHIECKON pabOTe COTIIACHO 3aJJaHUIO U 3aIIUTUTH €€
y IpenojiaBaTensl.

3. Oxugaemplii (e) pe3yabTat (bl) - 3anoJHeHUEe (OPM MPAKTUYECKOT0 3a/1a-
Hus: opopmiieHre otueTa B Buze (aiina popmara «MathCAD».

3ananue 1.

CO3,Z[aI‘/’ITC Ta6J'II/II_[y SKCIICPUMCHTAJILHBIX JaHHBIX!

b-a

xi=za+h,i=0,1,...,10, h= , Ha oTpe3ke [a, b].
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Bapuantsl 3ananus 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]
3aganue 2.

1) AnmpoKkCHMHUpPOBATh MHOTOUWIEHAMHE 2-0i M 6-0# CTEIEHH 110 METO/Iy HAaMMEHBIIIMX KBaIpa-
TOB (DYHKIIMIO, 33JaHHYIO TaOJIUIIeH 3HAaUeHUH Xj U Vi U CPAaBHUTH KaueCTBO MIPUOIMKEHUN.

2) Toctpouts rpaduku MHOTOWICHOB U OTMETUTH y3JI0BbIE TOUYKH (Xi, Vi).

3ananue 3.

1) Jlyis npuBeCHHBIX B TaOJIHIIE SKCIIEPUMEHTAIBHBIX JaHHBIX (Xi, Yi) OPEICTUTh apaMeTphl
JMHEHHO# perpeccuu ¢ UCIob30BaHHeM BCTpoeHHBIX (yHkiuii Mathcad slope u intercept.

2) OTo6pa3uTh rpaguIecKd COBOKYITHOCTh TOUEK BEKTOPOB Xi U Yi M PE3yJIbTaThl IPOBEACHHON
JIMTHEWHOM PErPECCHM.

3ananue 4.

1) AnnpoKCUMHPOBATH JAHHBIE U3 BEKTOPOB Xi U Vi :

— MMOJIMHOMOM 4-0#i CTereHu pu oMoy GyHKIU regress u interp;

— HabopaMu TOJIMHOMOB BTOPOTO MOPsiIKa ¢ oMoIibio GyHkiwmii 0ess u interp (pu span pas-
oM 0,5 u 2,5).

2) Oto6Opa3ute rpaduuecKy pe3yabTaThl alpPOKCUMAIIHH.

3amanue 5.
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1) AnnpokcHUMHUpPOBATh SKCIEPUMEHTAIbHBIC JaHHbBIC U3 TAOIHII 3HAUCHHUH Xj U Yi IMHEHHO

KOMOUWHAIMeH QyHKIUH:

f(X) =a f1(X) + ap fz(X) + as f3(X).

2) Koaddumments! Bekropa a HaiTH ¢ nomoisio Gpynkuuu linfit.

3) OToOpa3uTh rpaguIecKu COBOKYITHOCTh TOUEK BEKTOPOB Xi M Yi M PE3yJIbTaThl IIPOBEIACHHON

JUMHEIHON perpeccun oOLIero BUAA.

BapuanTe! 3aganus 5

Ne f1(x) fa(X) f3(x)
BapuaHTa
1 e 1 Sin x
\1+ 2Co0s%x
2 1 e* Sin (3x)
1+ X2
3 1 e sin x x
1+ X2
4 arctg x In In x Sin x
5 eflez 1 e
X
6 1+ x Cos X Cos X
2+ x 10
7 1 2 Cos x
i W1+ X
1+eX
_ . X
8 Cos__ 2 - Cosx Sin_
2 2
1+ e
10 In(x +5) 1+ X Sin x
11 1 1+ X 1
X X2
12 Cos x 1 1
1+ X+ X2 1+ X
13 X Cos 4x e
14 e~ e Sin%(3x)
X X
15 1 Cos__ Cos__
1+ X+ X2 10 10
3aganue 6.

27




1) AnpoKCHMUPOBATh SKCIEPUMEHTAIBHBIC JaHHBIC U3 TAOJIUI] 3HAYCHHI Xi ¥ Yi QYHKLIUCH BU-
Ja:

f (X) — eUgﬂUyX Y,x? .

2) IlapameTtpsl BekTopa U HaiiTH ¢ moMoibio GyHkiuu genfit.
3) OToOpa3uTh rpagUIecKu COBOKYITHOCTh TOUEK BEKTOPOB Xj M Yi M Pe3yJIbTaThl IIPOBEIACHHON
HEJTMHEHWHOM perpeccuu o0IIero Bua.

3aganue 7.

1) BBINOJIHUTH CrIIQKUBAHUE SKCIIEPUMEHTAIBHOW (YHKIINH, 3aJAHHOW TaOIUIIeH 3HAYCHUH Xi U
Yi, ¢ TOMOIIIBIO BCTpoeHHBIX QyHKIuit Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl CriaKMBaHUs 0TOOPA3UTh rPa)UUECKH.

4. Kputepuu OleHKH:

- OLICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CJIU MPAaBUIbHO OpOopMIIEHBI (Pop-
MBI 110 TPAKTUYECKOMY 3a/IaHHIO.

- OLICHKA «HE 3a4TE€HO» HENPaBUIbHO 0(OpMIIEHBI (DOPMBI IO IPAKTUYECKOMY 3a-
JaHMIO.

3aganue, npoBepsieMoe BpyuHYIo 5: UucinenHoe unrerpupoBanue u auddepeH-
[IUPOBaHHUE.

1. Ilean 3anstusi: DopmupoBaHue HaBBIKOB padboThI B mporpamme «MathCAD».
2. AJITOPUTM BBITIOJTHEHHUS IPAKTHYECKOT0 3a1aHUA:

2. 1. I3yuuTh TEOPETUYCCKHUI MaTepHUal.

2.2. [lomyuuTs 3aaHue.

2.3. OhopMUTH OTYET O MPAKTUYCCKOU pabOTE COTJIACHO 3aJIaHHIO U 3AIUTHTh €€
y TpernoaaBaTes.

3. Okuaaemplii (e) pe3yabTar (bl) - 3amoIHeHHe (POPM NMPAKTHUECKOTO 3a/1a-
Hus: opopmiieHne otueTa B Buae (aiiiaa popmara «MathCAD».

3ananue 1.

Omnpenenuts ¢yukipio f(X) Tabnuyano, Beraucius 3HaueHus yi = f(Xi) B Toukax xi = a + h; ;

i=01,..8;

h=b—a

Ha oTpeske [a, b].

BapuanTsl 3aganus 1

Ne f(x) [a; b] [c; d]
BapI/IaHTa
1 1 [0,4; 0,8] [2, 2:1]
tg2x +1
2 Cos3x [0,8; 1,6] [-1;-0,9]
(1-Cos3x) - 2
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3 1 [0,18; 0,98] [0,5; 0,6]
Xy X3 +4
4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
5 x219(%:2) [0; 0,4] [1,5; 1,6]
6 y2arctg(x/3) [0,8; 1,6] [1;1,1]
7 e**-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 5x + x-lgx [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;21]
1+ X4+ X2
14 1+ X [0.4; 0,8] [1,5; 1,6]
2 + X
15 Jlrer [04;1,2] [0,5; 0,6]
3amanue 2.

b
Brruucnuts uHTETpa: j' f (x)dx;
a

1) ¢ MOMOIIIBI0 BCTPOSHHOTO OIlepaTopa HHTETPUPOBAHNUS;

2) 110 dhopmyiie IpIMOYTrOJIbHUKOB;

3) o popmyne Cumncona,

4) ¢ MOMOIIbIO BCTPOCHHOT'O OTlepaTopa HHTETPUPOBAHKSI U MHTEPIIONISAIIUCH TAOIHYHON (YHK-
UK KyorueckuM crutaiinom (pyukuuu cspline u interp);

5) MeTo10M HeompeAeIeHHBIX KO3(D(MUIIMEHTOB I YUCICHHOTO HHTEIPUPOBAHHUSL..

3amanne 3.
b

Berancnute uHTErpan J. f (X)dXxmeronom Monte-Kapro. I 5T0ro He0OX0UMO:
a

1) onpenenuTh AMana3oH ciaydaiHeIx grcen, Hanpumep j = 0...1000;
2) ompenenuTh ¢ MOMOIIbI0 GpyHKIMH Nd paBHOMEPHO PaCIpeNeNICHHYIO CIIyYailHyIO BETUIHHY
#]j Ha OTpE3Ke MHTErpupoBaHus [a, b];

3) coznmath Bektop Fj = f(7);
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4) ¢ noMombI0 QYHKIIUH MEAN BEIYUCIUTh HHTETPAL.

3ajganue 4.

Haiiti nepBooOpa3Hyro aHanmuTH4ecku 3a1aHHoi ¢pynkun f(X), ucrnons3ys komanay Symbolic
— Integrate on Variable.

3ajganue 5.

Beruniciautes 3HaYeHUs IEpBOi U BTOPOii pou3BoAHBIX (yHKIMHK f(X) B Touke X = c¢:

1) ¢ nomoikto oneparopo auddeperiupoanus Mathcad,

2) METOJIOM HEeOIpeeICHHBIX KO3(DMUIIMEHTOB I YUCICHHOTO quddepeHImpoBaHusl.

3) Onpenenuth pynkuio f(X) Tabnudno, BeIYKMCINB 3HaYeHUS Yi = f(Xi) B Toukax xi = c¢ + h-i,
i=0,1,..,10,h=0,01 na orpeske [c, d].

3aganue 6.

OmnpenenuTh CHMBOJILHOE 3HAYCHUE MIEPBOW M BTOPO# MPOou3BOAHbIX f(X), HCTONB3ys KOMaHTy

Symbolic — Differentiate on Variable.

4. Kputepuu OleHKH:

- OLICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, €CJIU MPAaBUIBHO OPOpMIIEHBI Hop-
MBI 10 IPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3a4TE€HO0» HENPaBUJIbHO 0(OpMIIEHBI (DOPMBI IO IPAKTUYECKOMY 3a-
TaHMIO.

3aganue, npoBepsieMoe BPY4HYI0 6: Pernienue oObIKHOBEHHBIX TUDPepeHInanb-
HBIX YPaBHEHHHU.

1. Ilean 3anstusi: DopmupoBaHue HaBBIKOB padboThl B iporpamme «MathCAD».
2. AJITOPUTM BbITIOJIHEHHUS IPAKTUYECKOT0 3a/1aHUA:

2. 1. I3yuuTh TEOPETUUYECCKHUI MaTepHUal.

2.2. [loyuuTs 3aaHue.

2.3. OpopMuUTH OTYET O MPAKTHIECKON pabOTE COTIIACHO 3aJJaHUIO U 3aIIUTUTH €€
y TIpernoaaBaTes.

3. Oxugaemsblii (e) pe3yabTat (bl) - 3amoJHeHUe (opM NPAKTUYECKOI0 3a/1a-
Hus: opopmiieHre otueTa B Buie (aiina popmara «MathCAD».

3ananue 1.

oy
Pemnts 3anauy Komm: v = f (X, Y),y(0)=1, c marom h = 0,1 na orpeske [0; 1]:
X

— METOJIOM Diliepa;

— MetozioM Pynre-Kyrra (koaddurments Ki 3agath kak GyHKIUH OT X U Y);
— MeToI0M AfaMmca;

— ucnonp3ys pynknuto rkfixed.

Bapuantsl 3aganus 1

Ne | f(x, y) S T YY)
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BapuaHTa BapHaHTa BapHaHTa
1 X+y 6 2y — Cos2x 11 2y + 3e*
2 2x2 + 2y 7 y—e¥2+2 12 y .
J_ e
2
3 & — 3y 8 3y —2:Sin x 13 Cosx
3
4 y — Sin x 9 ey 14 y—4x+5
5 X_xz 10 2:Sinx+y 15 ZX_X_eX
3 3
3amanue 2.

[TocTpouTts rpaduku pemieHu, NoJiydeHHbIX MeTogamu Diinepa, Pynare-Kyrra, Anamca u ¢ mo-

Mmoo pyakmnuu rkfixed. Berauciuts B Touke x = 1 OTHOCHTENBHYIO MOTPEITHOCTD [T KaXKI0-

o M€Toaa.

3amaunue 3.

Haiitu anamutudeckoe (tounoe) pemenue OJY u3 3amanus 1 ¢ momompio mpeoOpa3oBaHMA

Jlanmaca (komanasl Symbolic — Transforms — Laplace Transform u Inverse Laplace Trans-

form).

3aganue 4.

Pemnte 3amauy Komm mnsa cucremsl OJlY npu 3a7aHHBIX HAYaJIbHBIX YCIOBUSIX Ha oTpeske [0;

2] ¢ mrarom h = 0,2. Pemats ¢ momomnpto pyukuuu rkfixed. IToctpouts rpaduku Gyaxmmii u(t) u

v(t).
BapuanTe! 3ananus 4
No Cucrema 0OBIKHOBEHHBIX Hauanbnbie
BapHaHTa muddepeHInaTbHBIX YpaBHCHUM YCIIOBHS
u(0) u’'(0) v | v
1 u’=2v+u 15 15 1 1
{ v’ =4y-2u.
2 u’=-v+3u -1 1 -1,5 3
{ v'’i=vy-2U.
3 u’=2v— u; 15 15 1 1
{ v’:i=4v +u
4 u’ =5y 1 15 0 2
{ v:i=v+2u -+t
5 u’=v+u+t 0,5 15 -1 2
{ v’ i=v+2u-—t.
6 W= 2vtutt 05 | 2 | 2
7 u’=-V+t 5 5 -1 1
{ v’ =5v-Tu.
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v’ =2v+u-+t+t

9 u’=054+v; 2 0 1 1
v’i=4—-u+t

10 u’=—-v+ t’ -1 2 —1,5 0
v’ =y + 3u.

11 u’=v-u-t; 15 15 -1 -1
v’ =2V + U
v’ =3y +u.

13 u“ =y + u; _0,5 1 _l 2

{ v:i=v+u-—t

v'’i=4y+t

15 u”:vfzt; 3 3 71 1
v'’=v+3u.

3amanue 5.

Ha otpeske [a; b] ¢ ucnons3oBanuem dyuxuumii load, score u sbval npeodpazoBath kKpaeByo 3a-

naqgy:
d2y

dx?

uue 3aganHoro OJ1Y B 10 mpoMekyTOUHBIX TOUKaxX ¢ oMomibio Gpyukiuu rkfixed.

BapuanTel 3aganus 5

Ne f(x, v, y) ['paHrYHBIE YCITOBHUS
BapHaHTa a b y(a) y(b)

1 e’y + 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 X3y + 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 e*y+2e™ 0 1,5 2,4 0
11 eXy -3 -2 3 0

4+ X

X

12 1 1 2 3 0 0
40y =
X X

=f(x, y, ¥’), npu rpannunsix ycaosusx y(a) = 4, y(b) = B x 3agaue Ko u Haiitu pere-
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13 (10-x)y +x -1 0 2 0

14 y 1 3 1,5 0
x2 %

15 ylnx+1+x 7 8 0 0

4. Kputepuu OleHKH:

- OLIEHKA «3aYTEHO» BBICTABISAETCS CTYIEHTY, €CJIH MPaBUIbLHO 0(OpMIIEHBI (op-
MBI 110 TPAKTUYECKOMY 3aJJaHUIO.

- OILICHKA «HE 3a4TE€HO» HENPaBWIBbHO 0(OpMIIEHBI (DOPMBI 0 IPAKTUUECKOMY 3a-
JaHMIO.

3ananue, npoBepsieMoe Bpy4Hylo 7: Pemenue auddepeHunaibHbiX ypaBHEHHUH B
YACTHBIX MPOU3BOJIHBIX.

1. lean 3ansatusi: DopmupoBaHre HaBBIKOB paboThl B mporpamme «MathCAD».
2. AJITOPUTM BBITIOJTHEHHUS IPAKTHYECKOT0 3a1aHUA:

2. 1. I3yunTh TEOpETUYECKUI MaTepral.

2.2. [lonmyuuTs 3a7aHNE.

2.3. OpopMUTH OTUET O MPAKTHUUECKON pabOTe COTNIACHO 3aJJaHUIO U 3AIUTUTH €€
y TpernoaaBaTes.

3. Okuaaemplii (e) pe3yabTar (bl) - 3amoIHeHHe (POPM NMPAKTHUYECKOTO 3a/1a-
Hus: opopmiieHne otueTa B Buje (aiiiaa popmara «MathCAD».

3ajanue 1.

BapuanTe! 3aganus 1

Ne f(x) a b c
BapHaHTa

1 1 0,1

2 2 0,1

3 4 0,2

4 6 0,3

5 8 0,4

g 5 -

6 X(x % —1)

7 sin (mx ?)

8 Sin(mx) cos x

9 X- sin2( x — 1)

10 X3 (x 1)

11 ¥ 1 0,1 0,2

12 a‘ 3 0,2 0,4

13 5 0,4 0,6

14 7 0,6 0,8

VAR

I
|
|
|
|
|
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B 9 | 08 [ 09 |
PCH_II/ITB 3a):[atly 0 KOJI€6aHI/II/I CTPYHBI eI[PIHPI‘-IHOﬁ JJINHBI C 3aerHJIeHHbIMI/I KOHIIAMMH:

ou 2 Pl
C Ha4YaJIbHBIMH YCJIOBUAMMU:
u(x, 0) =f(x),

a—u(x,0)=0,0§x§1;
ot

Y HyJeBbIMH IpaHndHbIMU yeroBusmu: U(0, t) = u(l, t) = 0.

JInst peuieHust 3a1a4u OCTPouTh ceTky u3 11 y3moB o X (i =0, 1, ... 10) 1 mpoBecTH BbIYKCIIC-
Hust it 16 coéB mo t (j =0, 1, ... 16). Beruucnenus BeIModHUATH ¢ maroM h mo x, paBHeiM 0.1 u
marowm 7 1o t, papasiM 0,05. OToOpa3uth rpaduyecku pemenue 3agaun Ha 0-m, 5-m, 10-m u 16-m
BPEMEHHBIX CIIOSIX.

3amanue 2.

Haiitu pemenwne U(x, ) 1151 ypaBHEHHS TEIUIOTIPOBOIHOCTH C MIOCTOSHHBIME KOA(PPHUIIMEHTAMH:
2

8_u = aa—u ,a=1;

ot ax?

C HaYaJIbHBIMU YCIOBUSIMHU:

u(x, 0) =f(x),0<x<1;
Y TPaHUYHBIMH YCIIOBUSMU:

u(o, t) = a,

u(l,t)=h.

Jlist pemieHust 3a1a4uu HoCTpOouTh ceTKy u3 11 y3moB mo X (i=0, 1, ... 10) 1 mpoBecTH BhIYHUCIIE-
s i 12 cnoés o t (j =0, 1, ... 12). Berurciaenus BBIIOIHUATE ¢ marom h 1o x, paBusiM 0,1 u
marom 7 1o t, pasabiM 0,005. OtoOpasuts rpadudecku pemieHue 3anaun Ha 0-om, 4-om, 8-oM u
12-oM cnosSIX W TOCTPOUTH HUHTETPAIBHYIO MOBEPXHOCTh PACHpPENENICHUs TEMIEpaTypsl B

CTepsKHE ¢ moMoIibio koman sl Graphics — Create Surface Plot.

Bapuantsl 3ananus 2

Ne f(x) a b Ne f(x) a b
BapHUaHTa BapHuaHTa

1 X (x—1) 0 0 9 (X2 +0,5)-cos(2r x) 05 | 15

2 x3+x2-x 0 1 10 Sin(m x)-cos x 0 0

3 x4(1 - X) 0 0 11 x-sin(2(x — 1)) 0 0

4 x2(1 - X) 1 0 12 In(0,5+x)-(x—1) | 0.7 | 0

5 x-sin(2m x) 0 | 03 13 x-sin(4( x — 1)) — x 0 | -1
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6 (X — 1)-sin%x 0 0 14 x-cos(2mx) 0 1
7 Ax3(x — 1) 0 0,5 15 x-e *(x* —2) 0 -0,4
8 10x3(x — 1) 0 0,5

3amanue 3.

Haiitu crannonapHoe pacrnpeeneHrne TeMIepaTypbl B KBaIpaTHOM MIACTUHE CO CTOPOHOM 1,
onuceIBaeMoe ypapHeHueM Jlamaca:

o°u o
— +—=0;

oxX® 0

C KpaeBbIMHU YCIOBHUSIMH B!

u(0,y) =fuly), (0<y<1),

u(l, y) =fa(y), (0 <y <1),

u(x, 0) =f3(x), (0 <x <1);

u(x, 1) =fa(x), (0 <x <1).

Pematsh 3aqauy ¢ nomornipio Gpynkiuu relax. [lns pemenus 3aaa4u NoCTpoUTh CeTKy u3 11 y3i10B
moX(i=0,1,..10)mu3 11 ys3nosmo y (j =0, 1, ... 10). OToOpa3uth rpaduecKu ¢ MOMOIIBIO
komanabl Graphics — Create Contour Plot cranrionapHoe pacrpeaeneHne TeMIepaTyphsl B Ija-
CTHUHE.

BapuanTel 3aganus 3

No f1(y) fa(y) f3(x) fa(x)
BpHaHTa
1 y? cosy + (2 — X3 1+ X
—cosl)y
&/ — ey? y 1-x3 X
1-y? y sinx+1-— - X
x3(1 + sinl)
0 y sin x— x3-sinl X
&+y(l-e)-1 y 0 x
y? cosy + (3— X3 1+ 2x
—cos 1)y
0 y sin x— x3sinl X
2ey—(1+ + —y 1-x3 X—2
2e)y? -1
9 ~10y> -8y +6 | —10y?—30y + 22 X2+ 7x+6 Ox2 — 15x — 12
10 —7y? -5y +3 —7y?—21y + 13 6X2 + 4X + 3 6x2—12x -9
11 1 y+1 1 1+x
12 1 e 1 e
13 —y? -5y 4 + 5y —y? X2 + 3x X2+ 3x+4
14 3-7y 7 -6y 4x + 3 5X — 4
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15 0

Sin x

siny 0

4. Kputepuu OeHKH:

- OLIEHKA «3aYTEHO» BBICTABISAETCS CTYIEHTY, €CJIH NMPaBUIbLHO 0(OpMIIEHBI (op-
MBI 110 IPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3aYTEHO» HENPaBUIBLHO 0(OpMIIEHBI (POPMBI IO MPAKTUYECKOMY 3a-
JaHMIO.

3ananue, npoBepsieMoe Bpy4Hy0 8: CriekTpaiabHbII aHAJIU3 U CUHTES.

1. eanb 3ansatusi: DopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».
2. AJITOPUTM BBINIOJTHEHHUS] PAKTHYECKOT0 3a1aHUA:

2. 1. I3yunTh TEOpETUYECKUI MaTepual.

2.2. [lonyuuTs 3a7aHuE.

2.3. OQopMUTH OTUET O MPAKTUUECKOU pabOTE COTIAaCHO 3aJIJaHUIO U 3aIUTUTD €€
y TpernoaaBaTes.

3. Okuaaemplii (e) pe3yJabTart (bl) - 3aMoIHeHHe (POPM NMPAKTHYECKOTO 3a/1a-
Husi: oopMmiieHHe oTYeTa B BuJe Qaitna popmara «MathCAD».

3ananue 1.

1) BerurcauTh mepBbie MIECTh Map KOAPPUIIMEHTOB paznoxenus B psa Pypbe pynkimn f(t) Ha
orpeske [0, 27].

2) IMoctpowuts rpaduku 1, 2 u 3 rapMOHHK.

3) Boimoanuts rapmormnueckuii cuures Gpyukmuuu f(t) mo 1, 2 u 3 rapmonnkam. Pe3ynbraTel CHH-
Te3a 0TOOPa3UTh rpauIeCcKu.

BapuanTe! 3aganus 1

No (1) No (1) No )
BapI/IaHTa BapI/IaHTa BapI/IaHTa
1 Cost 6 Cost-Cos|Sint| 11 Sin ‘/1+t2
1+ Cos? 2t
2 Sin t 7 arctg(Cos0,5t) 12 Cos ‘/1 12
1+ Cos?2t
3 Sin2t + Sin23t 8 sin' 13 e 100-7)°
3+ Sin t + Cos2t e 3
4 Sin3t 9 Sint + |Sin2t| 14 cost
‘Sin t‘ + \Cost\ e 3
5 sin 3 10 2 15 t
Cose /s ('t ~cos_ _
Sln(zj e 2Cos(Sint)
3aganue 2.

1) BbINOHUTE KITaCCHYECKUI CIIEKTpaNIbHBIN aHamu3 U cuHTe3 QyHkuuu f(t).
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2) OroOpa3uTh rpadMuecKu CIEKTPhI aMIUTUTY/ U (a3, pe3ylibTaT CIEKTPaIbHOTO CHHTE3a
bynximu f(t).

3azanue 3.

1) BbIMOJHUTS YUCICHHBIN CIIEKTPaIbHbIN aHanmu3 u cuute3 ¢pyHkiuu f(t). st aToro Heo6xo0-
JMMO 33J1aTh UCcX0aAHYI0 QyHKimto f(t) muckperHo B 32 oTcuérax.

2) OroOpa3uth rpadMuecKu CIEKTPbI aMIUTUTY/ U (a3, pe3ylibTaT CIEKTPaIbHOTO CHHTE3a
bynximu f(t).

3ananue 4.

BeimosiHUTE criekTpasibHbIN aHanu3 u cuaTe3 GyHkuu f(t) ¢ momomipro BII®. [{ist aToro Heoo-
XOIMMO:

1) 3anate ucxoanyro ¢pyukiuio f(t) muckperno B 128 otcuérax;

2) BoIMOJHUTH npsiMoe BIT® ¢ momonsio Gpynkiuu fft 1 0oToOpa3uTh rpaduvecku HaieHHbBIC
CTIEKTPBI aMIUTUTYA U (a3 TIePBbIX IIECTH TAPMOHHK;

3) BeImosHUTH 00patHOE BII® ¢ momotpto ¢pyuknuu ifft 1 0oTo6pasuTs rpadguuecku pe3ynpTat
criekTpanbHoro cunre3a Gynkuuu f(t).

3amanue 3.

Beimoaauts Gunstparuio ¢yakiuu f(t) ¢ momorpio BITD:

1) cuntesupoBath pyukuuio f(t) B Buae mose3Horo curuaia, npeacraBieHHoro 128 orcueramu
BEKTOpa V;

2) K TOJIE3HOMY CHTHAIY V MIPUCOCAUHHUTD IIyM ¢ Tiomotisio ¢yrkiuu rnd (rnd(2)—1) u chop-
MHUPOBaTh BEKTOp U3 128 0TCUYETOB 3alTyMIICHHOTO CUTHAA S;

3) mpeoOpa3oBaTh CUTHAI C IIYMOM S M3 BPEMEHHOM 00JIACTH B YaCTOTHYIO, UCIIOJIB3YS PSAMOE
BII® (pyukuus fft). B pesyaprare moayuntcs curHai f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BBINOJHUTH GUILTPYIOIICE TPeoOpazoBaHKe ¢ MOMOIIBIO GyHKIMK XeBHUCakiaa (mapameTp
bunbTpanuu o = 2);

5) ¢ momoripio GyHkuuu ifft BemmosHUTs 06paTHOE BII® ¥ MOIYYUTH BEKTOP BBHIXOIHOTO CHUTHA-
mah;

6) moctpouth rpadMKH MOJE3HOTO CUTHAIa V U CUTHAJIA, MOJYYeHHOTO (puibTparei 3amym-

JICHHOI'O cUrHalia S.

4. Kputepuu OUEeHKU:
- OIIEHKA «3aYTEHO» BBICTABISIETCS CTYJICHTY, €CJIH MPaBUIHLHO 0(hOpMIICHBI (op-
MBI IO IPAKTUYECKOMY 3aJaHUIO.

- OLICHKA «HE 3a4TE€HO» HENMPaBUIbHO 0)OPMIIEHBI (POPMBI IO MPAKTHYECKO-
My 3aJIaHHIO0
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10. O0pa3oBaTe/ibHbIE TEXHOJIOTHMH U METOAUYECKHE YKA3AHUS 110 OCBOCHHIO
AUCUMILVIUHBI (Y4e0HOI 0 Kypca)

B mpomiecce m3ydeHus TUCHIUTIIUHBI UCTIOIB3YETCS METO TUCTAHIIMOHHOTO
oOy4eHusl.

[Tpu mOATOTOBKE K OTBETaM Ha TECTHI IO TeMaM Kypca M BBIMOJTHCHHUIO TH-
MOBBIX 3aJaHUH CTYACHTY HEOOXOIMMO TIIATEIHHO W3YYUTh MpEJIaraeMyto JINTE-
paTypy, HOpMaTHBHBIC PABOBHIC aKThI, YICOHBI MaTEpHAIL.

CTyneHT caMOCTOSITEIbHO paboTaeT C JOTOJHUTEIBHON U OCHOBHOW JTUTE-
paTypoi, HOpMaTHBHBIMH aKTaMU, HHTEPHET-PECYPCAMH.

[Tpy W3ydeHWH AUCIMIUIMHBI HEOOXOJIUMO HM3YYHUTh MaTEpPHaIbl TEM, BbI-
MOJIHUTh COOTBETCTBYIOMINE TECTHI. [Ipn HEOOXO0MMMOCTH 3a71aTh BOMPOCHI MIPETIO-
JaBaTelnio B hopyme.

[Tocnie n3y4yeHus Kypca BBIIIOJHUTH UTOTOBBIH TECT.
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11. YueGHo-MeTOaMUYECKOE U MH(OPMAIUOHHOE OOecTieYeHne JUCIH-
IVIMHBI (Y4eOHOro Kypca)

11.1. O6s13aTenbHAs JIMTEpPaTypa

bubnuorpaduyeckoe onucanue Tun (yueOHuk, yue6Hoe | KoamuecTBo
Ne nocobwue, y4eOHo- |B OubIHMoTe-
n/m METOJIMYECKOE TOCO- K€
Oue, MPaKTUKYM, JIp.)

1 | benos II. C. Maremaruueckoe MOIEIUPO- yueOHOe rocooue OBC
BaHHE  TEXHOJOTMYECKHX  IPOIIECCOB IPRbooks™
[OnexTponnblii pecype] : ydebd. mocoOue
(voucmiext nekuwmii) / I1. C. benos ; Erops-
eBCKUM TexHoJ. WH-T (¢punman) Mockos-
ckoro roc. texHois. yH-ta «CTAHKUWH». -

Eroprerck : ETU MI'TY "CTAHKHH",
2016. - 121 c. - ISBN 978-5-904330-02-6.

2 | MemepskoBa B. Bb. Meramopexyiue yqe6H0e mocooue 9bC
cranku ¢ YIIY [DnexktponHbIN pecype] : "ZNANIUM.C
yue6. mocooue / B. b. Memepsikoa, B. C. omMm"
CrapoayooB. - Mocka : UHOPA-M ,

2017. - 336 c. : nn. - (Beicmiee o6pa3oBa-
nue. bakanaspuar). - ISBN 978-5-16-
005081-2.

3 | [IpoekTupoBanue TEXHOJIOTHISCKOM PAKTUKYM 9bC

OCHACTKH JUISI PEMOHTa W OOCTY)KMBaHHUS IPRbooks
TPAHCIIOPTHBIX U TPAHCIIOPTHO-
TEXHOJOTHYECKUX MAIIUH [DJIEKTPOHHBIN
pecypce] : npaktukym / CeB.-KaBkas. dene-
pan. yH-T ; [cocT. H. FO. 3emisiHymHoBa,
H. U. IOmenko]. - CraBponons : CKOY,
2015. - 150 c.

4 | KnenukoB B. B. ABroMaruzamusi mpous- yqe6H06 mocooue 9BbC
BOJICTBEHHBIX IIPOIECCOB [DJIEKTPOHHBII "ZNANIUM.
pecypc] : yueb. mocobue / B. B. Knenukos, CcomMm"

H. M. Cynran-3age, A. I'. Cxuprnanze. -
Mocksa : UHOPA-M, 2016. - 208 c. : ui. -
(Breiciiee oOpazoBanue. bakanaBpuar). -
ISBN 978-5-16-011109-4.

11.2. JlomoJiHUTEJIbHAA JJUTEPATYPA U YUeOHbIe MaTepUAJIbI (ayaHO0-,
BHJI€0- IOCOOUS M JIP.)

Ne
m\i

bubnuorpaduueckoe onucanue

Tun (yueOHUK,
yuebHoe nocobue,
yueOHo-
METOJUYECKOE T10-
colue, IpakTUKYM,

Ap.)

KoanuectBo B
oubInoTeke

bype B. M. Teopust BEpoATHOCTEN 1 MaTeMaTH4e-

CKasi CTaTHCTUKA [DIEKTPOHHBIN pecypc] : [yded-

y4eOHUK

9bC «Jlaup»
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Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, Konunuectso B
m\n yueOHoe mocodue, oubnmmnorTeke
yueOHo-
METOJMYECKOE MO-
coOue, NpaKkTUKYM,

Ap.)

nuk] / B. M. Bype, E. M. Ilapunmuna. - CaHkT-
[TerepOypr : Jlans, 2013. - 416 c. : un. - (YuebHu-
ku Jutst By30B. CriennanbHast muteparypa). - ISBN
978-5-8114-1508-3.

bopoBkoB A. A. Marematuueckasi CTaTHCTHKA Y4EOHUK 9BC «Jlanby
[DnexTponnsbIit pecype] : yueobnuk / A. A. bopos-
2 | koB. - U3x. 4-e, crep. - Cauxr-IlerepOypr : Jlans,
2010. - 704 c. - (Kmaccuueckas ydeOHas TuTepa-
Typa o maremaruke). - ISBN 978-5-8114-1013-2.

Tyran6aeB A. A. Teopus BeposTHOCTEH W MaTe- | ydeOHOe mocodue 9BC «Jlanby
MaTH4YecKasi CTAaTUCTUKA [DJIEKTPOHHBIN pecypc] :
3 yue0. mocobue / A. A. Tyranbaes, B. I'. KpynuH. -
Cankr-IletepOypr : Jlans, 2011. - 224 c. : wn. -
(Yuebnuku a1 By30B. CnenuanbHas IuTepary-
pa). - ISBN 978-5-8114-1079-8.

COT'JTACOBAHO

JlupekTop HaydHOU OMOITHOTEKH A.M. AcaeBa
(noonucw) (U.0. Pamunus)

« _ » 20 T

MII

11.3. TlepeuyeHnb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHHUKALMOHHOI
cetu "Unrepuet"

o Elibrary[ OnekTpoHHBIN pecypc] : HayuHas 3JIeKTpOHHAs OuOimoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHII.

e SpringerLink[Dnexkrponnslii pecypc] : [0a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ar1. ¢ skpaHa. — fI3. aHrL.

e  ScienceDirect[ DNeKTpOHHBII pecypc] : KOJUICKIUS DIICKTPOHHBIX KHHUI H3aTellb-
crBa Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum nmoctyna : sciencedirect.com. —

3ari. ¢ 3kpaHa. — SI3. aHri.
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11.4. TlepeyeHb NPOrpaMMHOr0 odecnedeHn st

Ne Hanmenosanue I1O Koumn4yecTBo | PexkBuU3HMTHI 10r0BOpa (1arTa,

n/n JIMLIeH3UH HOMep, CPOK JeiicTBHSA)

1 Windows 1398 JoroBop Ne 690 oT
19.05.2015r., cpok aeiicTBus -
06eccpovHO

2 Office Standart 1398 HdoroBop  Ne 727 oT
20.07.2016r., cpok neicTBus -
06eccpovHO

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM A1
OCyLIeCTBJIEHHUSI 00Pa30BaTEJIbLHOIO MPOoLecca Mo JUCHUILIUHE (MOYJII0)

Ne n/m

HaumenoBanue o06opyno-
BAHHBIX y4eOHBIX KaOuHe-

dakTHyecknii
aJpec yueOHbIX

TOB, J1a0OpaTOPHUii, MacTep-
CKHX H JIp. 00bEKTOB ISt
NMpoBeaeHUs] MPAKTHYECKUX
1 J1a0OPATOPHbIX 3aHATHIA

IlepeyeHb OCHOBHOIO
o0opynoBaHus

Ka0MHeToB, J1a00-
paTopmii, mactep-
CKHX M JIp.

Maomags, m>

KoauuecTrBo

MOCaT0OYHBIX
MeCT

Aynutopuss  BeOKOH(pe-
PEHLHMN.

VYueOHas aynuTopus Uis
TPOBEICHUS 3aHATUN
JIEKIHOHHOTO TUMA.
VYyeOHast aymuTopus AJis
MPOBEICHUS 3aHSITUN
CEMHUHApPCKOT0 TUMA.
VYyeOHast aymuTopus AJis
KYpCOBOTO  MPOEKTHPO-
BaHUSA (BBIMOJIHEHUS
KYPCOBBIX pabor).
VYueOHas aynuTopus yisd

DKpaH TeTEeBU3HOH-
HBIH, IIIUPMA, IPO-
JKEKTOPBI HA MITATH-
B€, CTOJI MPEro,/1aBa-
TEJIbCKUM, CTyI
MperoIaBaTeIbCKIH,
TpaHCIapaHT-
NEPETKKA, CUCTEM-
HBI OJIOK

445020, Ca-
Mapckas  00I.,
T. TonpsarTu,
yin.  benopyc-
ckas, 16 B

30,5

[EY

MPOBEACHUS TPYIIIOBBIX
H WHIMBUTyaJIbHBIX
KOHCYJIbTalMi. YueOHas
ayIuTOpus IS TPOBe-
JICHUs 3aHSITUHA TEKyIe-
T'0 KOHTPOJIS i TIpOMe-

KYTO JHOU arrecranguu
(VJIK-810)
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HaumenoBanue odopyno- B T———— )y o
BAHHBIX y4eOHbIX KaOuHe- o 2 2
. aapec yueOHbIX 4 5 E
TOB, JIa0opaTopuii, macTep- | IlepeyeHb ocHOBHOrO =S o F 5
Ne n/m Ka0nHeToB, J1a60- T e 9
CKHMX H JIp. 00bEeKTOB JI51 o0opynoBaHus . g =
paTopuu, MacTep- =2 = 8
NPOBeIeHUS MPAKTHYECKUX = S 3
. CKHX H Jp. = Z B
1 J1A00PATOPHBIX 3aHATHI
KomnrerorepHsrit Cronbl y4yeHH-
kinacc. [Tomemenne mist | yeckue, CTYJIbsl yde-
caMoCTOSITENIbHOM pado- | Hudeckue, [IK ¢ BbI-
ThI. YueOHas ayauTopusi | XomoM B cerb UH-
IUIS IPOBEICHUA 3aHS- TEPHET
TUWA CEMHHAPCKOTO THIIA.
VYuebnast aymuTopus s
YHTOPIL A 445020,
KyYpCOBOTO  TIPOEKTHUPO-
yp P p Camapckas
BaHUS (BBITIOJTHEHUST o6
KYPCOBBIX a0boT). 2 84,8 16
YP p ) r.TonpsarTh, '

VYyeOHas ayquTopus s
MIPOBEJICHUS TPYIITOBBIX
u WHIUBUIYaIbHBIX
KOHCYyJbTalMi. Y4yeOHas
ayIUTOpUs JJIsl IpOBe-
JICHUSI 3aHATUN TEKYIIEe-
r0 KOHTPOJISI U ITpoMe-
JKYTOYHOM  aTTECTalHH.
(T"-401)

yi.benopycckas
14
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