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1 IIEJTA OCBOEHUSI YYUEBHOM JTUCIIUILINHBI

[lenbto ocBoeHUsS y4eOHOM NUCHUIUIHHBI «BBIUUCIUTENbHBIE METOJBI B HHKEHEPHBIX pacueTax»
sBNsieTcs OOy4eHHE CTYACHTOB MPUHIMIAM MOCTPOSHHUsT WH(POPMAIMOHHBIX MOAEINEH, MpOBEICHUIO
aHanM3a TMOJNYyYEHHBIX PEe3yJbTaTOB, NMPUMEHEHUIO COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH B
npodeccuoHanbHON AesTeabHOCTH. Kpome Toro, AucHMIUIMHA SBISETCS 0a30BOM s BCEX KYpCOB,
UCIIONIB3YIONINX aBTOMATHU3WPOBAHHbIE METOJbI aHAIM3a U PAcueToB, TaK WM HWHAYE HCIOIB3YIOIIUX
KOMITBIOTEPHYIO TEXHUKY.

2 MECTO YUYEBHOWM JUCIHUILIMHGLI B CTPYKTYPE OOII BO

B cootBercTBUM ¢ OOpa3oBaTeIbHON MPOrpamMMoOil MOATOTOBKUA OakajaBpOB IO HAIPaBICHUIO
noarotroBku BIIO 13.03.02 «OnexkTposHepreTuka 1 JIEKTPOTEXHUKA» MPOQUIIsS MOATOTOBKU OaKaiaBpoOB
«INEeKTPONPUBOJ] U aBTOMATHKa» ydeOHasl NUCHHUIUIMHA «BBIYUCIUTENBHBIE METOJbl B WHKCHEPHBIX
pacdyeTax» OTHOCHTCS K jucnumuinHaMm paszzaena«bl.0.1.03 Oo6s3atenpHas vacTh.O0menpodeccrno-
HaJbHBIM MOAyIb» DPI'OC-3++. N3yueHune AUCHUIUIMHBI PEKOMEHAOBaHO To npuMmepHoMmy PVII
ocymiecTBIATH B msiToM cemectpe 11 kypca.

s ycmemHOro OCBOEHHs MaTepuaiia Kypca «BbplUHMCIUTENBHBIE METOIBI B HWHXCHEPHBIX
pacderax» CTYIEHT JOJDKEH BIaJeTh OocHOBaMHU paboTel Ha [IDBM, ocHoBamu paboThl B MPHIOKEHUU
Excel makera MicrosoftOffice, ocHoBamm anropuTMu3zalMM M TNPOrpaMMHUPOBAHMS 3adad  (Kypc
«Mudopmarukay paznen «OCHOBBI aNTOPUTMH3AIUN M MPOTPAMMHPOBAHMS»); 3HATH TaKHUE pa3elibl
MaTEeMAaTHKH, KaK JIMHEWHas aJire0pa, Mocie10BaTeIbHOCTH U pAIb, TU(depeHIIMATBHOE U HHTETPAIbHOE
ucuncnenue, auddepeHnranbHble ypaBHEHUS, BEPOSTHOCTh M CTATUCTHKA, TEOPHUS BEPOATHOCTEH,
CTaTUCTUYECKHUE METOABI 00PaOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.

HaBbiku, monydeHHbIE TpU H3YyYEHUH Kypca «BbIYHCITUTENbHBIE METOAbl B WHKCHEPHBIX
pacdeTax» HUCIOIB3YIOTCS B OOJIBIIMHCTBE 00MIETPOdheCCHOHATBHBIX AUCITUIUIMH U SIBJISIOTCS 0a30i s
OyIyIIero u3yueHus CIeHalbHbIX TUCIUTUIINH.

3 ®OPMUPYEMBIE KOMIIETEHLIHUU U INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

Hpouecc HU3YUCHUA JUCHUIIIIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/IC CJICOYHOIINX Ko.fnnemeuum?:

Koa v HaumeHoBanue
Kon u HauMeHOBaHUE HHAUKATOPA JOCTHKEHUSI KOMIIETEHIMU

KOMIIeTeHIIUH
OIIK-2 Cnocoben 3-OI1K-2 3HaTh OCHOBHBIC MPHHLUUIBI M TPEeOOBAHUS MOCTPOCHUS
pa3pabaTbIBaTh QJITOPUTMOB, CHHTAKCUC A3bIKA IPOTrPAMMHUPOBAHUS
QITOPUTMBI UKOMIIBIO- | V-OIIK-2 VmeTh pa3pabaTbiBaTh airOpUTMBbl JJIS PEIIECHUS MPAaKTHYECKUX
TEPHBICTIPOrPaMMBI, 3aa4 COTJIACHO MPEbSBIIEMbIM TPEOOBAHUSIM

MIPUTOIHBIC JUIAIPAKTU-
YeCKOTO MPUMEHEHUS

B-OIIK-2 Bnagets cpenodt mporpaMMHUpPOBaHUS W OTJIAAKH IS
pa3paboTKu mporpamMm Il MPAKTUIECKOr0 MTPUMEHECHHUS

VKII-1 Cnocoben B
undpoBoit cpene
HCIIOJIb30BaTh
paznuuHble HU(POBBIE
CpeACTBa, MO3BOJISIOLINE
BO B3aHUMOJICHCTBUH C
JIPYTUMU JTHOJIbMU
JIOCTUTATh
MOCTaBJICHHBIX IIEJICH

3-YKI-1 3Hath: coBpeMeHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU H
uupoBbIE CpeACTBA KOMMYHHKAIIMH, B TOM YHCJIE OTEYECTBEHHOTO
IIPOU3BOJCTBA, A TAK)KE OCHOBHBIE IIPUEMBI U HOPMBI COLIUATIBHOIO
B3aUMOJCHCTBUSA M TEXHOJOTHH MEXIJIMYHOCTHOM M IPYNIIOBOMN
KOMMYHHKAIIMM C MCIIOJIb30BAHUEM JUCTAaHIIMOHHBIX TEXHOJIOTUI
V-VYKI-1 Ymersb: BbIOUpaTh COBPEMEHHbIE HHPOPMAIMOHHBIE
TEXHOJIOTUM U LU(POBBIE CPEICTBA KOMMYHMKALIUU, B TOM YHCIIE
OTEYECTBEHHOI'0 IPOU3BOJCTBA, a TAK)KE YCTAaHABIMBaTh U MOJJECPKUBATH
KOHTAaKTbI, 00€CIIeUnBAIOIINE YCIEUIHYI0 padoTy B KOJUJICKTHBE U
MPUMEHSTh OCHOBHBIE METOJIbI U HOPMBI COLIMAJILHOTO B3aHMMOJEHCTBUS
JUIsl pealin3alliy CBOEH pOJIM M B3aMMOACWCTBHUSA BHYTPU KOMAHJBI C
MCIOJIb30BaHNEM JAMCTAHLMOHHBIX TEXHOJIOTUI

B-VKII-1 BrnaneTs: HaBbIKAMU NPUMEHEHUS COBPEMEHHBIX




Koa v HaumMeHoBaHue
Kon u HauMeHOBaHUe HHAUKATOPA TOCTHKEHUSI KOMIIETEHIMU

KOMIIETCHIIUH

MH(POPMALMOHHBIX TEXHOJIOTUH W IHU(POBBIX CPEACTB KOMMYHUKAILUH, B
TOM YHCJIE OTEYECTBEHHOI'O MPOU3BOJICTBA, & TAKKE METOAAMU U
preMaMH COLIMAIBHOIO B3aUMOJEHCTBHSA M PabOTHl B KOMaHIE C
VCIIOJIb30BAHUEM JMCTAHIIMOHHBIX TEXHOJIOTHU

YKI-2 Cnocoben 3-YKI-2 3Hate: mMeTtoauku cOopa M 0O0pabOTKUHUH(pOpPMALIUU C

UCKaTh HYXXHBIC HCIOJIb30BaHUEM LH(PPOBBIXCPEJCTB, a TaKKE aKTyaJlbHbIE POCCUNCKHE

UCTOYHUKUUH(pOPMALUU | U3apyOexHble MCTOYHUKHM HHPOpManuu B cdepenpodeccHoHaTbHON

Y JJaHHBIE, BOCIIPUHU- JIEATEIIbHOCTH, MPUHLHAIBL,METOBl M CPEACTBA PELICHUS CTaHAAPTHBIX

MaTb,aHAJIM3UPOBATh, 3a1a4npoeCCHOHATLHON ESTETbHOCTH CHCIIOJIb30BaHUEM IH(PPOBBIX

3allOMMHATH U Ilepea- CPEICTB U C YYETOMOCHOBHBIX TpeOOBaHUM

BaThbHH(pOpMAIUIO ¢ MH(POPMALMOHHOM0e3011acCHOCTH

HCTI0JIb30BaHUCM V-VYKI-2 YMmeTb: mpUMeHSTh METOIUKHU TOUCKa,cOopa u 00paboTKu

LU(POBBIXCPEICTB, a MHPOPMALINU; CHUCIIOIB30BAHUEM LU(QPOBBIX CPEICTB,

TaKXe C ITIOMOIIBIO OCYIIECTBISATPKPUTUUECKUI aHAIU3 W CHHTE3 WH(OPMAILUU,IIOTy4YEeHHOU

aJIrOPUTMOB MPUPAOOTE | 3 pasHBIX MCTOYHHKOB, M PENIATHCTAHIAPTHBIE 3a1adi

C TIOJXYyYCHHBIMH M3 npo¢eCCUOHAILHOUAEATEIBHOCTH C HCHOJIb30BAaHUEM LUPPOBBIXCPEICTB

Pa3IMYHBIXUCTOYHUKOB | i ¢ y4eTOM OCHOBHBIX TpeOOBaHMHMH(OpPMAIMOHHOM 0e30MacHOCTH
AQHHBIMHA € HCJIBIO B-YKII-2 Bnagers: MeTogaMu HOMCKa, cbopa HOOpabOTKH,

3¢®6KTHBHOFOHCH0J}B' KPUTHYECKOTO aHajinu3a M CHHTE3aMH(pOPMALMU C HCIOJIB30BAHUEM
30BaHM ITOTY4CHHOM A(POBBIX CPEICTBIUISI PEIICHHS MOCTABICHHBIX 3a/1ad,
MH(pOpMALIHH HABBLIKAMHITOArOTOBKH 0030pOB, aHHOTALUM, COCTaBIECHUSIpPEPEPATOB,

AJBIPCIICHHA 32184 HAYYHBIX JIOKJIAIOB, MyOIMKamuii nouGanorpa@uu 1Mo HaydHO-

HCCIIeIOBATEeNIbCKONPa00OTe € HCMONb30BAHUEM ITU(PPOBLIX CPEICTB U
cydyeToM TpeOoBaHUN WH(MOPMAIMOHHOWOE30MacHOCTH

YKI-3 Cnocoben 3-YKIL-3 3Hatb: OCHOBHbIE HpUeMbl 3(PPEKTUBHOTO YIPaBICHUS
CTaBUTH cebe COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE METOJUKH CaMOKOHTPOJIS,
oOpa3oBaTesbHBIE IIETH | CAMOPa3BUTHUSA M caMOOOpa30BaHUsl Ha MPOTSKEHUU BCEH >KU3HU C
MOJT BO3HUKAIOIIUE MCIOJIb30BaHUEM IIU(PPOBBIX CPEJICTB

JKU3HCHHBIC 3aJa4H, V-VKII-3 Ymerb: 3¢ (heKTHBHO IUIAHUPOBATH M KOHTPOJIHPOBATH
Mo0MpaTh CIOCOOEI COOCTBEHHOE BpEMsi, HUCIOJIb30BATh METOABI CaMOpPETYJISAIHH,
peHIcHus 1 CpEACTBa caMOpa3BUTHSA U caMOOOydYeHHUs B TE€UEHHE BCEW KHU3HHU C

pasButHs (B TOM YHCIIC | HCTIONMB30BAHHEM IH(PPOBBIX CPENCTB
C UCTOJIb30BaHUEM

IU(POBBIX CPEICTB)
JPYTruX HEOOXOIUMBIX
KOMIIETEHITNH

B-YKII-3 Brnanmerb: Meromamu yrpaBJieHHs COOCTBEHHBIM BPEMEHEM,
TEXHOJIOTUSIMU TTPUOOPETEHUS. UCTIONB30BaHUS U OOHOBIICHUS
COLIMOKYIBTYPHBIX M MPO(ecCHOHAIBHBIX 3HAHWUW, YMEHUH, U HABBIKOB;
METOAMKAMH CaMOpPa3BUTHS M CaMOOOpa30BaHUS B TCUCHHE BCEH JKU3HU
C HCIOJIb30BaHUEM LIU(POBBIX CPEACTB

B kxypce «BblunciauTeabHbIe METOABI B MHXKEHEPHBIX PACUETAX»,pacCMATPUBAIOTCS TEXHOJIOTHU
00pabOTKM YHUCIOBOM MH(POPMALINH, a TAK)KE TEXHOJIOIMH PELICHUs BBIYMCIUTEIbHBIX 3aJa4, TAKUX KaK
pelleHre HEeNMHEWHBIX YpaBHEHHMM W CHCTEM ypaBHEHUH, WHTEIpUPOBaHHA U  00pabOTKHU
HKCIEPUMEHTAIbHBIX JaHHBIX (pEeIIeHUE 3a]jaui anfpoKCUMAIMM U UHTEPIOJISIMN), HAX0KICHHE TOYEK
IKCTpEeMyMa M PElICHUE ONTUMM3AIMOHHBIX 3a/1a4 cpejcTBamu nakera MathCad, a taxke mpunoxenus
Excel makera MicrosoftOffice. Ha mnpumepe mnakera MathCad wusyuaercs paszen uH(OpMaTHKH
«CucTeMBl TSl aBTOMATU3allMN MaTEMATUIECKUX M HAYYHBIX PacYeTOBY.

Bonpiiyto ponab B Kypce MMeeT KOMIUIEKC J1a0OpaTOpHBIX paboT, TIaBHOHM 3ajaueil KOTOpOro
SBIISIETCSI OOyYeHHE CTYACHTOB B IPOLIECCE MX CAMOCTOSTEIHLHON pabOTHl HA KOMIBIOTEpaX, MOITyIEeHUE
HaBBIKOB IPHUMEHEHHMS COBPEMEHHBIX HH()OPMAIMOHHBIX CHCTEM I pELIeHHS Pa3IHuHBIX
npodeccroHANIbHBIX 3aa4.

Baxmweiimeil coctaBnsioniel Kypca sBIsSeTCS KypcoBas pabora. ITO caMOCTOSATENbHas
WH)KEHEPHO-pacy€THasl paboTa CTy/IEeHTa, KOTOpas 3aBepIIaeT MOATrOTOBKY MO Kypcy «BrraucimTensHbe




MCTOABI B HMHXXCHCPHBIX pacuc€Tax» W CTAHOBUTCIA 0asoii AJId BBIIIOJHCHHA IMOCICAYIOIMIUX KYPCOBBIX
pa60T U IIPOCKTOB I10 CIICHIUAJIbHBIM JUCHUIIIIMHAM.

4BOCHHUTATEJBHBIA NOTEHIHUAJ JUCHUILIAHBI

HCJ'H/I " 3aJa4u BOCIIMTAaHMUA, BOCITMTATECIbHBIN INOTCHIMAJI AUCHUIIIINH

Hanpasienusi/neaun 3amaun BOCHUTAHUS BocnuTaTe/ibHbII MOTEHIIHA
BOCIIUTAHMS (ko) AMCUUIJIMH
Ipodeccnonanbuoe | B16 — dopmuposanue 1.Opranuszamms Hay4HO-IPAKTUYECKUX KOH(EepeHIHii,
U TPy/10BO€ KYJIbTYPBI KPYIJIBIX ~ CTOJIOB,BCTPEY C  BBIJAIOIIUMHCS  yICHBIMUH
BOCIIHTAHHE HCCIIEIOBATEIBCKON U BEYIMMH CIICIHATIMCTAMU OTPACIICH.
MHKEHEPHOM 2. OpraHuzandss ¥ TMPOBEICHUE TMPEIMETHBIX OJMMIHAT U
ACATEIBHOCTH KOHKYPCOB PO ECCHOHAILHOTO MAaCTEPCTBA.

3.0pramzaiisi U NPOBEICHHE TEMAaTHYECKHX BCTpPEY C
BET€paHaMHU aTOMHOM OTPacCIIH.




5CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

5.1 Cmpykmypa y4ebHol ducyunnuHbl«BbiyuciumenbHbie Memoobl 8
UH)XXeHepHbIX pacyemax»

Cemectp — 5. O0m1as TpyA0€MKOCTh TUCIMIUIMHEI — 5 3aUeTHBIX eauHull, 180 yacos.

Bunst yueOHBIX 3aHATHH, U
HUX TPYIOEMKOCTb
(B yacax)

Ne | Ha3zBanwue tembl/paznena
n/n | y4yeOHON AMCHIUILITMHBI

3aHATHS
Tekymmit KOHTPOJIb
(popma*,Henens)
MaxkcuMabHBIN 0aruT 3a
pazmen®*
Nunukatopel 0CBOEHUSA
KOMIETEHIINH

Jlexnn
JlabopatopHsbie
KypcoBbie paboTsl/
MIPOEKTHI, Yac

CamocrosTenbHas

pabora

ATTecTarus pasnena (popma*

HEJEIs)

3-VKII-1,
V-VKII-1,
B-VKII-1

MaremMmaTtudeckoe
mojenupoBanre B Excel

[N
SN
N
[EEY
o
A
~
[EEN
o

3-VKII-1,
V-VKII-1,
JB1-6 | .5 | B-VKIIL
7132-8 3-VKII-2,
V-VKII-2,
B-VKII-2

2 | Beenenue B MathCad 6 4 27 KU

3-OT1K-2,
V-OTIK-2,
B-OIIK-2,
3-VKII-2,
V-VKII-2,
B-VKII-2

MaremaTtudeckoe
3 | MmomenmupoBaHue B 8 4 25 KU J133-14 27
MathCad

3-VKII-1,
V-VKII-1,
B-VKII-1
3-VKII-3,
V-VKII-3,
B-VKII-3

4 | KypcoBas pabota 18 36 K1 KP 10-17 | 100

Hroro: | 18 10 18 98 70

5 [ Dx3amen €] 30

* — COKpalICHHOEe HAUMEHOBaHHE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMalbHBIX OallJIoB JobkHa ObITh paBHa 100 3a cemectp, BKiItouas 3a4eT U (WIIN)

9K3aM€H

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TCKYHICTO KOHTPOJIA U aTTCCTalluU pa3aCJIOB:

Oo6o3nauenue | [lo1HOe HaMMeHOBaHME

K1 KoHTpousb 1o uroram

[IKP [IpakTuyeckast KOHTpoJbHas paboTa
13 Jlomammusist pabora

KP Kypcogas pabora

€) DK3aMeH




5.2 CodepixaHue y4yebHoU QucyunauHbl

5.2.1 JlekuyoHHbIe 3aHATUA(5-1 ceMmecTp)-18 yacos

s
; £ B
Ne | Tema/pa3znen yueOHoi Conepianue S %
n/n JUCHUILINHBI = 5
23
=z
[TocTpoenue rpadukos
dyHKIMH, pemenne IlocTpoeHne W W3MEHEHHME aUarpaMM U TpapuKoB (QYHKIHUH B
1 HEJINMHENHBIX ypaBHe- EXCEL. HOCTpOGHI/Ie l"pa(i)I/IKOB HOBCpXHOCTCﬁ B EXCEL. 5
HUH U OUCK IKCTpeMy- | Pemenne ypaBHeHUI U IOUCK SKCTPEMYMOB (QYHKIIUH B
moB ¢ynkiwmii B Excel | MicrosoftExcel.
(Pazmen 1)
Pemenue 3agaumn Pemenue 3amaun annpokcumaiuu B EXCEL. IToctanoBka 3agaun
anmpoKCUMAIUU anmnpokcuManuu. JIuneitHas perpeccusi.
cpeacrsamMu Henuneitnas 3aBucumocth. Mcnonp30BaHKME JMHUW TpPEeHAA IJIsl
Excel(Pazzexn 1) HAXOXJIeHHUS KOA((PUIIMESHTOB HEIMHEHHON anmpOKCUMHPYIOIIEH
3aBHUCHUMOCTH.

2 Haxoxnenne ko3(pQUIMEHTOB HEMMHERHON aNMPOKCUMUPYIOIEH | 2
3aBUCHMOCTH IyTEM CBeJCHHUS €€ K JMHeWHoW. Beibop mydmeit
anMpOKCUMHUPYIOIIEH 3aBUCUMOCTH.

OO0muit  MeToJ  HaxOXKICHHS  MapaMeTpoB  MPOU3BOJIBHOU
ANIpOKCUMHUPYIOLIEH  3aBUCMMOCTH €  TIOMOIIBIO  METOoja
HAaMMEHBIINX KBaJIPaTOB U HAJCTPOHKU «Ilouck pemeHus».
OO6m1as XxapakTepHUCTHKa MaKeTOB MPUKJIATHBIX MPOTPaMM JIJIst
aBTOMATHU3AIMHA MaTEMAaTUIECKUX U HAYIHBIX pacueToB. O0macTu
npuMmenenus nakeroB MathCad, MatLab, Maple. Pemenue
WH)XEHEPHBIX 3a1a4 B nakete MathCAD.

Beenenne B MathCad.

HasHauenme i Brenenue 8 MathCAD. Ha3nauenue u OCHOBHBIE BOBMOYKHOCTH

3 nakera. Ha3HaueHne OCHOBHBIX YacTel OKHA MpHU paboTe ¢ 2

OCHOBHBIE
MathCAD. Pa6ota ¢ Tekcrom. U3menenne mpudros.

BO3MOXKHOCTH

naxera(Paszen 2) OcHOBHbIE PUEMBI BBOJIA U pellaKTHPOBaHNs dbopmy.
Onpenenenue nepeMeHHbIX, (PYHKIUHM, U JUCKPETHBIX apTyMEHTOB.
Berpoennblie QyHKIMM M KOHCTaHTHI. BoruncieHne BeIpakeHU U
paboTa B pekuMe MPSIMBIX BeIYUCICHUN. Onieparuu ¢
KOMILIEKCHBIMH YHCJIaMHU.
BextopHo-maTpuuHsbie onepaiuu B makete MathCAD.

Beenenue B MathCad. | Onpenenenue BeKTOpOB U MaTpull. MaHUMYISILIMK ¢ BEKTOPAMHU U

4 BekTtopHO-MaTpu4HbIe | MAaTPHUIIAMH U UX JIEMEHTaMU. MaTpU4HbIE ONepay U 9

orepaluy B MaKeTe MaTpu4HbIC (DYHKITHH.
MathCAD(Pa3zen 2) Pemienue cuctembl TMHEHHBIX YPAaBHEHHM, BBIYUCICHUE ONPEICIH-
TeJsl, COOCTBEHHBIX 3HaYEHHUI U COOCTBEHHBIX BEKTOPOB MaTPHULIBL.
[Toctpoenue rpadukoB GyHKIUN OJHOM TEpeMEHHON B
Beenenune 8 MathCad. | nexapToBbIX u nomsipHbix koopauHaTax B MathCAD. [Toctpoenue
5 |I[loctpoenue rpadukoB | rpaduKoB noBepxHocreid. DopmaTupoBaHue rpa(uKoB. 2
dynkmii(Pasnen 2) Berpoennsie ¢pynxuun MathCAD. Beraucienue Ipou3BOIHbIX U
HMHTETPAJIOB.
O6paboTKa SKCTIEpH- O6paboTka SKCIepuMEeHTATBHBIX TaHHBIX B MathCAD.
§ |MEHTAIbHBIX JaHHBIX, HNutepnossanus cruiaitHaMu. JInHEHOE npeicKa3aHue. 5

peUICHUC 3aJaun
armnmpoKCuManuu

AHHpOKCI/IMaHI/Iﬂ OKCIICPUMCHTAJIBHBIX JaHHBIX.




BMathCad(Pa3nen 3)
Pelenne HenmuHENHBIX . .
ABHCHII 1 IOHCK Pemenue nenuneinbix ypaBHenuil B MathCAD. Haxoxnenue
7 :})’ECT eMyMOB (Y KOpHEN MHOTOWwIeHOB. Pelienne cucrem ypaBHeHui. Pemenue 2
s Maﬁh C}zi[(Pazgen ;I) 3aj1a4 Ha sKcTpeMyM. OnruMuzanronsblie 3agauu B MathCAD.
Pemienue
OOBIKHOBEHHBIX .
Pemenue nugdepeHnuanbHbIX ypaBHEHHH U CHCTEM
8 |muddepeHMATBEHBIX 2 2
ypaBHeHMi B muddepennranbHbix ypaBHeHuit B MathCad.
MathCad(Pa3nen 3)
O6paboTka
P CumBosnbabie Beranciienns B MathCAD. Cratuctudeckas
9 |akcmepuMeHTaIbHBIX 2
nannsx(Pasien 3) obpabotka mannbix B MathCAD.
5.2.2J/1a6opaTopHble 3aHATUA(5-H cemecTp)-10 yacoB
X g
Ne i 9 =
Tema/pa3nen yueOHoi Conepsane S i
n/n JMCIUATLINHBI = 5
23
=z
[Toctpoenue rpadukoB
KM, pEeIICHUE
(ymxn P [Toctpoenue rpacduxos u auarpamm B Excel. Mcnonb3oBanue
HEJIMHEWHBIX ypaBHE-
1 Ui T OHCK sKkeTpeny- | HAACTPOEK [Ton6op napametpa u Ilouck pemieHus s pereHus 2
MOB (yHKIii B Egcely YpaBHEHUIT U OTBHICKaHUs 3KCTpeMyMOB GyHKImiiB EXxcel.
(Pazmen 1)
Brenerue & MathCad. Pa6ora ¢ Bekropamu u matpuriamu B MathCAD.
BekTopHO-MaTpUUHbIE N .
2 OIepAIH B IAKeTe 3amuta {31 no teme «BpruncieHue 3HaYeHUN BBIPAKEHUN 1 2
MathCAD(Pasien 2) ¢byakuii B MathCAD»y.
[Toctpoenue rpadukoB GyHKINN OJHON TEepeMEHHON B
Beenenune B MathCad. | mekapToBbIX U nossipHbIX KoopauHaTax B MathCAD. Iloctpoenue
3 |IToctpoenue rpadukos | rpadukos noBepxHocreil. @opmaTupoBaHue rpaduKoB. 2
dynaxuuii(Paznen 2) 3amuTta /[32 no teme «Berpoennsie pynkumnu MathCAD.
Brruncnenue npou3BOAHBIX U UHTETPAJIOBY.
Pelenne HenmuHENHBIX . .
ABHCHII 1 TIOHCK Pemenue HenuHeiHbIXx ypaBHeHud B MathCAD. HaxoxaeHue
4 :};ECT eMyMOB hyHKIIii KOpHei MHOTOuIeHOB. Pelienue cucreM ypaBHeHui. Pemenue 2
s Mzﬁh C};g(Pasgen ;I) 3a/a4 Ha skcTpemyM. OnruMusanuonHbie 3amaun B MathCAD.
Pemenue P o
emeHue audhepeHmaIbHbIX YPAaBHEHUH U CHCTEM
Hn(bq)epeHquaHLHHX muddepeHanbHbIX ypaBHeHuit B MathCad.
5 | ypaBHEHUH U CUCTEM 2
T epeHIHATEHEIX 3ammra /[33 o Teme «CTaTucTHYECKass 00pab0OTKa JaHHBIX B
ypaBHeHu#t B MathCad. MathCAD».

5.2.33Tamnbl BbINOJIHEHUSI KypCOBOM pa6oThI(5-i cemecTp)-18 yacos

KypcoBas pabota siBisieTcsl BaXKHEHIIICH COCTABISIONICH Kypca M CaMOCTOATEIbHON MH)XEHEPHO -
pacuétHoil pabotoii ctymenta. KypcoBas pabora 3aBepiuaeT MOATOTOBKY MO JAHHOW TUCIUIUIMHE |
CcTaHOBUTCA ©0a30i JUIsi BBINOJHEHUS MOCIEAYIOIIUX KYPCOBBIX IPOEKTOB IO  CHElHaJIbHbIM
JUCIUATIIIMHAM.



Temoit kypcoBoi pabOTHI IO Kypcy «BBIYMCIHTENbHBIE METOIBl B MHXKEHEPHBIX pacueTax», Kak
MIPABUIIO, SBIISCTCS «ANMPOKCUMAIIHS SKCTICPUMEHTAIBHBIX JAHHBIX HEJTMHCHHBIMU 3aBUCUMOCTSIMI:

1) ¢ momorsto mpuiaoxenus MathCAD,;

2) ¢ nomompto mpunoxenns MicrosoftOfficeExcel.

CryneHty Bbmaércsi peanbHas (u3nveckas 3aaada. Bo Bpems 3aHSATHI, OTBEACHHBIX IS
KypCOBO pabOTBI, CTYyJICHT BBIMOJIHSAET IMOJTYYEHHOE 3aJaHiE B KOMITBIOTEPHOM KJlacce.

[MosichutenbHass 3amucka odopmisiercss Ha smctax ¢opmara A4 W JODKHA COJICPIKATH:
MOCTAaHOBKY 3amaud ((pU3MYECKyl0 MOENb), MaTEeMaTHYECKYI) MOJIe]b, OIMCAaHUE HCIOIb3YEeMbIX
METO0B (MPUMEHUTEIILHO K KOHKPETHOM 3aaue), pemienune 3agaun B MathCAD u B Excel.

Brmmonnennas pabota cnaéres Ha MPOBEPKY PYKOBOIUTEIIO U IOCHE COOECEeIOBAHMS, TPOBEPKH
pemieHus 3agaun Ha kombioTepe B MathCAD u B Excel u BHeceHHs n3MeHeH it B paboTe (eCii TaKOBBIE
NOTPeOYIOTCSI) TPOBOJUTCS 3aIIUTA €€ MPOCTABICHUEM OLICHKH.

5
=
&
= Pa3zaen . g
< Kkypea Tembl J1a0OpaTOPHBIX 3aHATHI S g
= 9 a L -
= | N saHsTHS MeponpusiTie 1Mo TeKymeMy ayaIuTOPHOMY KOHTPOJIIO 3HAHHU I E{
o
|
1 Pasgen 2,3
KPI [Tonmyuyenue 3amanus vHa KP. O0cyxaenue 3a1aHus ¢ MperoaaBaTesieM. 2
2 Paznen 2,3 | Pemenue 3agaun anmpokcumaruu B EXCEL. AnmpokcuMarius JaHHBIX
KP2 JIMHENHON 3aBUCUMOCTEIO B Excel. Paznnunblie METOABI HAXOXKIEHUS 2
IapaMeTpoB HEJTMHEIHBIX 3aBUCUMOCTEN. BriOop nyuieit
ANMpPOKCUMUPYIOIIEH 3aBUCUMOCTH
3 Paznen 2,3 | Ananu3 ¢usznueckoit Moaenu 3aaaun u3 3ananus Ha KP. Tloctpoenue 2
KP3 MaTeMaTHUYECKOM MOJICITH 3aJauH.
4 Pa3§§22,3 Pemenue 3anaun u3 3aganusa Ha KP B Excel. 2
5 Paznen 2,3 | O6paboTka sxcniepuMeHTanbHbIX JaHHbIX B MathCAD.
KP5 HNuTtepnossanus crutaitHaMu. JInHetHOE npeicKa3aHue. 2
Annpokcumaliist SKCriepuMeHTa bHbIX qanHbIxB MathCad.
6 Pazgen 2,3
IIEPG ’ Pemrenue 3amaun annpokcumanuu u3 3aaanus Ha KP 8 MathCad. 2
7 Paznen 2,3 | CpaBHeHue pe3ynbTaToB perieHus 3aaaun B MathCad u B 2
KP7 Excel. KoppekTrpoBKa pereHus 3a/1a4H.
8 Pa3ﬁ;%2’3 OdopmienHne oTdera o KypcoBoit padboTe. 2
9 Pa3§§52,3 3amnmra KypcoBoil paOOTHI. 2

5.2.4CamocTosATe/IbHAaA padoTa o6y4yaomuxcsa - 98 yacos

CamocTrosTenpHas paboTa CTyIeHTa MO Y4eOHOU NUCIUIUIMHE peryiameHTupyetcs «Ilomoxxennem
00 opraHm3aiuy caMocTosTelIbHON paboTel ctyaeHToB B HTU HUSTY MU ».

CamocrostenpHas pabora cTyaeHTOB B 5-M cemectpe (98 wacoB) mompasymeBaeT mpopaboTKy
JEKIIMOHHOTO MaTepuala ¢ MCIOJIb30BAaHUEM PEKOMEHIYeMOH JIUTepaTyphl (METOJUUYECKHX MOCOOUIl Mo
Kypcy) JJI1 IMOATOTOBKH K J'Ia60paTOpHI)IM U MPAKTUYCCKUM KOHTPOJIbHBIM pa60TaM, BBIIIOJTHECHUEC
KOHTPOJIBHBIX JIOMAIIHUX 33/IaHUMH, a TaKKe BBITTOJIHEHHE KyPCOBOM pabOTHI.
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Ne Tema/pa3znen
I /;[ yueOHoH Buja camocTosiTeibHOM padOThI U ee coaepKaHue TpynoemkocTsb,uac.
AUCHUILINHBI
1 [|Pasnpensr 1-3 N3ydenune JONOIHUTENBHOTO MaTepHaa o TeMe JEKINU 3 yaca/nexil.
4 yacal
2 |Pazgensr 1-3 [MonroroBka k 1a0OpPaTOPHBIM paboTaM
paboty
BremmosHeHMEe gOMaNTHUX 3aJaHUN
Paznen 2 - 131 «Bbluncienne 3Ha4eHU BbIpakeHUN U pyHKINN S yac.
B MathCAD»
3 |Pasnen 2 - 132 «Bctpoennsie pynkiuu MathCAD. Beruncnenue 5 yac.
MIPOU3BOIHBIX  HHTETPATIOB)
Paznen 3 - 133 «Cratuctuueckas o0paboTKa TaHHBIX B 5 yac.
MathCAD»
N . 4qacal
4 |Paznen 4 [ToaroToBKa K BBHIMOTHEHUIO 3aJJaHUH TI0O KYpCOBOM paboTe SHSTHe

6 OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Pexomenpanuu i mpenojaBaTeNis IO MCIOJB30BAHMIO HMH(DOPMAIIMOHHO-00pa30BaTEIbHBIX
TeXHOJOTH comepxkarcsi B «llojmokeHun 00 OpraHuM3alMOHHBIX (QOopMax W  TEXHOJOTHUIX
obpazoBatenpHOro mporecca B HTU HUAY MUDN».

IIpu peanuzanuu mTporpamMMbl JUCHUIUIUHBI «BBIUUCIUTEIBHBIE METOABI B HHXCHEPHBIX
pacuerax» UCHOJB3YIOTCS pa3inyuHble 00pa3oBaTelbHbIe TEXHOJIOTHH — BO BpeMsl ayJIUTOPHBIX 3aHITHIMA
(46 gacoB) 3aHATHS MPOBOAATCS B POpMeE JICKIIHH, Ta0OPATOPHBIX 3aHATUI U KYpPCOBON pabOTHI.

B mporiecce n3ydeHHss TUCHUTUIMHBI Ha JICKIUSAX, KOTOPbIE MPOBOAATCA B CHEIHATU3UPOBAHHON
ayIUTOPUH,  HUCIOJB3YETCSd  MYJIbTUMEIUWHBIM  TMPOEKTOp W 3apaHee  MOATOTOBJICHHBIN
JEMOHCTPAIOHHBIN MaTepHar.

B mnHauwame kaxmoro cemectpa Bce JKENAMOIIME CTYASHTHI 00ECIEYHMBAIOTCS DJICKTPOHHBIMU
BEPCHUSIMHU METOAMYECKUX MOCOOUi, MMEIOIUXCcs Ha Kadeape, Mo u3ydaeMoMy Kypcy s paboThI 1oMa.

Ha cepBepe xadenpel oOpraHmzoBaH KarajJor CO BCEMH METOJIUYECKUMHU ITOCOOMSIMH,
pa3paboTaHHBIMU Ha Kadeape, Ui BO3MOKHOCTH MOCTOSIHHOT'O CTYAEHYECKOTO JOCTYIa K HUM € JTI000T0
KOMITBIOTEPA BO BpEeMsI BCEX BUIOB 3aHATHH.

Jns TOBBILIEHUST YPOBHS 3HAHUM CTYJEHTOB 1O Kypcy «BbluucnutenbHble METOAbl B
WH)XEHEPHBIX pacyeTax» B TEUEHUE CEMeCTpa OPraHM3yIOTCS KOHCYJIbTAllMU MperoaaBaTesiell (CoraacHo
rpaduky KoHCynbTalMii kadeapsl AY). Bo Bpemsi KOHCYIbTalIMOHHBIX 3aHATHIA:
®  MPOBOAUTCS OOBSICHEHNE HETIOHSATHBIX JJIs CTYJICHTOB Pa3/IesioB TEOPETHUYECKOTO KypCa;
®  Pa3BACHAIOTCS AITOPUTMBI PEIICHUS 3a7a4 MHIUBUIYaIbHBIX JOMAIITHUX 33/IaHHH;
® TMPUHUMAIOTCS 33OJKEHHOCTH 110 TECTOBBIM U KOHTPOJIBHBIM pab0TaM U T.II.

[TepeueHp yueOHO-METOANYECKOTO 0OECIIEUEHUs] CAMOCTOATEIbHOW pabOThl CTYIEHTOB NPHUBEIEH
B [Ipunoxennn 1.

Mertonndeckre yka3zaHUs s CTYAEHTOB 110 OCBOCHMIO JIMCLMIUIMHBI IPUBEACHBI B
[Mpunoxennu 2.

Peanuzanuss KOMIIETEHTHOCTHOIO IOJAXOJAa MPEIyCMaTpuBaeT IIUPOKOE HCIIOJIb30BAHUE B
y4eOHOM TMpOIeCCe€ AKTHUBHBIX W MHTEPAKTHBHBIX (OpPM TMpOBEACHUS 3aHATUHN, MPEANOIararonnx
AKTUBHYIO OOPATHYIO CBS3b MEXKIY IpenoaBaTesieM U CTyIeHTaMU.

B npouecce u3zydeHus IUCHUIUIMHBI «BBIYMCIUTENBHBIE METOABI B HMHXKEHEPHBIX pacyueTax»
UCTIONB3YIOTCSL MHTEPAKTUBHBIC (OpMbI OOYyUeHHs TpU TMPOBEACHUU IJIA0OPATOPHBIX MPAKTHUECKHX
3aHATHIA:

- BBICTYIUIEHUE CTYAEHTOB C JOKJIAJIOM I10 TEME I CAMOCTOSITEIBHOTO U3YUCHHUS;

- 3alIMTa JJOMAIIHETO KOHTPOJIBHOTO 3a/IaHUS;
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- TUCKYCCHU;

- IPE3EHTALHH.

O0beM 71a00OpaTOPHBIX NPAKTUYECKUX 3aHATHH, TPOBOAMMBIX B HMHTEPAKTHUBHOW ¢dopme,

COCTAaBJISIET 8 4ACOB.

7 ®OHJI OHEHOYHbBIX CPEACTB

@®oHJ OLICHOYHBIX CPEJCTB IO TUCHHUILUIUHE O00ECIeYMBAET MPOBEPKY OCBOCHHS IUIAHHPYEMbBIX
pe3yabTaToB 00y4eHHsl (KOMIICTCHIMI U MX WHIUKATOPOB) IMOCPEACTBOM MEPONPHATHI PyOeKHOrO U
HPOMEKYTOYHOT'O KOHTPOJIS MO AUCIUILIHHE.

Casi3b MeXIY GOPMHUPYEMBIME KOMIICTCHIIMAME U (POPMaMU KOHTPOJISE KX OCBOCHHUS IPEICTaBIIC-
Ha B Ta0uue(OanHvle uz mabauywt n.4.1):

Tekymuii KOHTPOJIb
U aTTecTauus

Kommerenmus NuaukaTopsl OCBOCHUS
pasnenos (dpopma,
HEJIEeJIs)
OIIK-2 Cnocoben | 3-OIIK-2 3HaTh OCHOBHBIC MPHUHIMIEI U TPeOOBAHUS
pa3pabaThiBaTh MOCTPOCHUS AITOPUTMOB, CHHTAKCHUC SI3bIKA
AITOPUTMBI IPOTPaMMHUPOBAHHS
HKOMIIBIOTCPHBIC V-OIIK-2 Ymetp pa3pabaTeiBaTh ajqrOPUTMBI IS
HIPOTrpamMMBl, pEeLIEeHNs] NPAKTUYECKUX 3a1a4 COINIACHO NPEIbsBIAEMbIM
IIPUTOIHBIC TpeOOBaHUAM
AJFIPAKTAIECKOTO | B-OTTK-2 BraseTh cpemoll MporpaMMUpOBaHHs M OTJIAIKH
[pUMCHCHHA IS pa3paboOTKU IPOTrpaMM I IIPAKTHYECKOTO
PUMEHCHUS
YKII-1 Cnocoben 3-VKII-1 3HaTh: coBpeMeHHBbIE HWH()OPMAIMOHHBIC Bemonnere
JomamHero

B 1u(poBoil cpene
UCIIOJIb30BaTh
pasnu4Hble UQPO-
BbIE CpE/CTBA,
MO3BOJISIIOIINE BO
B3aUMOJICHCTBUU C
JPYTUMU JTIOBMH
JIOCTUTaTh
MOCTaBJICHHBIX
neneun

TEXHOJIOTUM U LU(POBBIE CPEACTBA KOMMYHHUKAIUH, B
TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA, a TAKKE
OCHOBHBIE€ IIPUEMBI U HOPMBI COLIMAIBHOIO
B3aMMOJCHCTBUS M TEXHOJIOTMH MEKIUYHOCTHOU H
IPYIIIOBOM KOMMYHHUKALIMM C HCIIOJIb30BAHUEM
JUCTAaHIIMOHHBIX TEXHOJOTUI

V-VKII-1 Ymers: BBIOMpaTh COBPEMEHHBIC
UH(QOPMALIMOHHBIE TEXHOJOIMH M LU(POBBIE CPEACTBA
KOMMYHHUKAIIMM, B TOM YHCIIE OT€YECTBEHHOTO
IIPOM3BOJICTBA, & TAK)XKE YCTAaHABIMBATh M IMOIJIEPKNBATH
KOHTaKThI, 00ECTICUMBAIOIINE YCIICIIHYI0 paboTy B
KOJUIEKTUBE U NPUMEHATh OCHOBHBIE METOABI U HOPMBI
COL[MAJIBHOTO B3aMMOJEHCTBUS Ul peaau3aliy CBOEH
pOIM M B3aUMOJCHCTBHSI BHYTPU KOMAHJIBI C
HCITOJIb30BAaHNUEM JIMUCTAaHIIMOHHBIX TEXHOJIOTHI
B-VKII-1 Bnangets: HaBbIKAMH NPUMEHEHUS
COBPEMEHHBIX MH(QOPMAIMOHHBIX TEXHOJOTUN U
IUQPPOBBIX CPEJCTB KOMMYHMKALIMH, B TOM 4YHCIE
OTEYECTBEHHOTI'O IIPOU3BOJICTBA, a TAK)KE METOJAMHU U
prUeMaMH COLMAIBHOTO B3aWMOJEHCTBUS M pabOThHl B
KOMaHJIe C MCIOJb30BAHUEM JHCTAHIIMOHHBIX
TEXHOJIOTUM

VKII-2 Cnocoben
UCKaTh HYXHbIE
HCTOYHUKUUH(pOpMa

3-VKII-2 3nath: Metonuku cbopa u
00paboTkurH(OpPMAIIMKA C HCIIOJIIB30BAHUEM
UPPOBBIXCPE/ICTB, & TAK)KE aKTyaJbHBIE POCCHUICKHUE

3agaHusg 1 — 6

Brimonraenue
Jlomamsero
3amaHusa 2 — 8

Brinonnenue
Jomamuero
3agadus 3 — 14

Brimmonnenune
KypCOBO# paboThI
—uenemu 10-17
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UM ¥ JTaHHBIE,
BOCTIPUHUMATh,aHa
U3HUPOBATb,
3allOMHMHATh U
neperaBaTbuHGOpM
anuIo C
HCIIOJIb30BaHUEM
U(PPOBBIXCPE/ICTB,
a TaKXkKe ¢
MIOMOUIBIO
aJIrOpUTMOB
npupabore ¢
MOJTyYCHHBIMU W3
Pa3NIUYHBIXUCTOYHU
KOB JAaHHBIMH C
LIENbIO

3¢ (PEeKTUBHOTOHCTIO
JH30BAHUS
MOJTy4YE€HHOU
uHpOpMaLUN
JUIApEILeHus 3a/1a4

u3apyOexHble UCTOYHUKH HH(OpMAIuu B
chepenpodecCHOHANBHON N1eATeIbHOCTH,
NPUHIAITBL,METOIBI M CPEICTBA PEIICHHs CTaHIAPTHBIX
3a/1a4po(heCCUOHAIBHON JIeATEIbHOCTH CHUCIIOIb30BaHUEM
IU(POBBIX CPEJICTB M C YYETOMOCHOBHBIX TpeOOBaHMA
MH(POPMALIMOHHOM0€30MaCHOCTH

V-VKII-2 YMeTh: nmpuUMeHSATh METOJIUKH IOWCKa,coopa H
00paboTku MHGPOPMAIUHU; CHUCIIOJIB30BaHUEM MH(PPOBBIX
CPEIICTB, OCYLIECTBIATbKPUTUYECKUIN aHaIU3 M CHUHTE3
WH(POPMAIINH,TIOTYICHHOH W3 Pa3HBIX UCTOYHUKOB, U
pelaTbCTaHAapTHBIE 3a7auu
npoeCCHOHATBHORACATEIBHOCTH C HCIIOJIb30BaHHEM
UGPOBBIXCPEACTB U C YUYETOM OCHOBHBIX
TpeboBaHUNKH(OPMAITMOHHOM 0€301TaCHOCTH

B-YKII-2 Bnagets: Meromamu moucka, coopa
nOoOpabOTKH, KPUTHYECKOTO aHAIM3a M
CHUHTE3auH(OpPMAIMH C HUCIOJIb30BaHUEM IH(PPOBBIX
CPEACTBAJS PEUICHUs] TOCTABICHHBIX 3a/1ad,
HaBBIKAMUTIOJTOTOBKHA 0030pOB, aHHOTALWH,
cocTaBieHusApeepaToB, HAYYHBIX OKIAI0B, ITyOIMKALIUMA
ububmmorpadun 1Mo Hay4dHO-HCCIenoBaTeIbCcKoHpadoTe ¢
UCTIONIb30BaHUEM HH(POBBIX CPEICTB M CYYETOM
TpeboBaHul MHPOPMAIIMOHHONOE30IIaCHOCTH

VKII-3 Cnocoben
CTaBUTH cele
o0pa3oBaTeNbHbIE
HEeNN TI0]T
BO3HUKAIOIIINE
’KM3HEHHBIC 3a/1a4H,
noaoupaTh
CIOCOOBI pelIeHus
U CpeicTBa
pa3Butus (B TOM
qrcle ¢
UCTIOJIb30BaHUEM
U POBBIX
CPEACTB) IPYrUX
HEOO0XO0IMMBIX
KOMIIETEHITNH

3-YKI-3 3Hatk: OCHOBHBIE NpueMbl 3()(PEKTUBHOTO
yIpaBiI€HUs] COOCTBEHHBIM BPEMEHEM, OCHOBHbIE
METOJIUKH CaMOKOHTPOJIS, CAMOpPa3BUTHS U
caMo00pa3oBaHUs Ha MPOTSHKEHUU BCEH KHU3HU C
UCTIOJIb30BaHUEM LU(PPOBBIX CPENICTB

V-VKII-3 Ymetb: 3¢ exkTuBHO IUIaHUPOBATH U
KOHTPOJIMPOBATh COOCTBEHHOE BpEMSsl, HCIIOJIB30BATh
METOJIbI CAaMOPETYJSINHA, CAaMOPA3BUTUA U CaMOOOYYEHUs
B TCYCHHE BCEH >KU3HU C HCIOJIB30BaAHUEM ITU(POBBIX
CPEICTB

B-YKII-3 Bnamers: MeTomamMu ympaBieHHs COOCTBEHHBIM
BPEMEHEM, TEXHOJOTUSAMH MPUOOPETEHUS. UICTIONB30BAHUS
U OOHOBIIEHUS COLIMOKYIBTYPHBIX M MpPO(eccHOHATbHBIX
3HAHWIA, yMCHUW, W HABBIKOB;, METOJHMKAMHU CaMOPa3BUTHS
1 caMooOpa3oBaHMs B TEUECHHUE BCEU KU3HU C
HCTIOJIb30BaHUEM ITUPPOBBIX CPEJICTB

B nensx nossimeHust 3¢(EKTUBHOCTH Ipolecca 0oOydeHHUs: CTYIEHTOB M CTUMYJIHUPOBAHUSA HX

CaMOCTOSTEIbHOM pa6OTH B TCUCHUC CEMECTpa HUCIOJB3YCTCA CUCTEMA KOHTPOJIA

ycrieBaeMocTh  noctkenus [P V]I, Bkirovaromas:
- IIOCEIIECHHE JEKIIH;
- BBIIIOJIHEHUE JJA0OpaTOPHBIX padoT;
- BBINIOJIHEHUE JIOMAIIHUX KOHTPOJBHBIX paboT;
- BBIIIOJIHEHUE KypCOBOU pabOTHI.

Jlos

(Ipunosxxenue 3).

Jis nened mpoMeEXyTOUHOW aTTecTaluu Hcnosbdyercs (Goua oneHouHbslx cpeacts (POC) mo

OIICHKHU

JOCTHKEHUI CTyACHTA HCIOJIB3YCTCA

nuctumuinae ([punoxenue 4).

0aJuIbHO-PEUTHHT OBast



Pe3ynbTaThl Ka)ao0ro TECTOBOTO 3a/IaHMs OLICHMBAIOTCA B OajulaXx, Ha OCHOBAaHMHM KOTOPBIX
BBICTABJIACTCS OLICHKA.

3amaHue, M0 KOTOPOMY IMPOBOJMTCS TECT, CUMTACTCS 3aYTCHHBIM, €CIIM 10 HEMYy HaOpaHO He
MEHEE MOJIOBHHBI OT MAKCHMAJILHOI'0 KOJIMYECTBA 0aJIIoB.

NTOroBbIii KOHTPOJb MO OKOHYAHWU OCBOCHUSI JUCUMIUIMHBI «BBUHMCIUTENBHBIE METONbl B
WH)XKCHEPHBIX pacdyeTax» MpOBOAUTCS B popMe dK3aMeHa.

K sk3amMeHy B KOHIIE 5-TO CeMeCTpa IOMYCKAIOTCS CTYACHTHI, BBIMOJTHUBIINE HCIABIINE BCE
nabopaTtopHbie padOThI, a TAKKE BCE IOMAITHUE KOHTPOJLHBIC 3a/1aHUS.

Ha »sk3ameHe CTyneHTy mpeajiaraetcsl BBITOJHHTh 2KOHKPETHBIX NPAKTUYCCKUX 3aJaHUs Ha
KOMHI)IOTepe 110 paSHHqHBIM TECMaM Kypca.

B crnenytomeit Tabmuile TpeAcTaBIeHO — pachpelesieHne  OalJioB  MPU  BBITOJIHEHUU
DK3aMEHAIIMOHHBIX 3aaHUi:

Ne XapaKTepuCcTUKa IK3aMEHAIIMOHHOTO 33 IaHHs KomuyectBo 6amos
1 [Mpaktuueckoe 3amanue mo treme ~’Pemenue 3amay B MSEXcel”. 15
2 [IpakTuyeckoe 3aganue no reme ~Pemenue 3anay B MathCad”. 15

Hroro 6amioB 3a 5K3aMeH: 30

WToroBasi sKk3aMeHAIMOHHAsI OLEHKA MO KYPCY BBIBOJMTCS C YYETOM Oaijia, MOJIYYEHHOTO Ha
OK3aM€HE, U 6aJ'IJ'IOB, IMOJIYYCHHBIX IO YKa3aHHBIM BbIIIC KOMIIOHCHTaAM aTTCCTalluX TCKYHICI\/'I pa6OTI>I
CTyZICHTa B CEMECTpE.

Beimonnenne KkypcoBoil paboThl OLIEHHMBAeTCsl OTAENbHO. PacmpeneneHue OauioB TEKYIIETO
peiTuHra 1o BHJAM JI€ATCIIbHOCTHM CTyJIEHTa TIpU  BBINOJHEHHMM KYpCcOBOM paboThl 1O

TUCIUTUINHE«BBIMUCIIATEIPHBIE METOJBI B HMHXKEHEPHBIX pacyeTax» NpHBEICHO B [IpuinoxeHuu
3,Tabauma 3.2.

[[lxkana mepeBojga OaMIOB B TPATUIIMOHHYI0S-0AJUTPHYIO CHCTEMY OIICHOK TIPEJICTABJIICHA B
cienyrouiei Tadmuie:

Cymma Orenka
Orenka 1o 5 0anpHOI MIKaIe 3auer 0aJIOB 10 (ECTS) I'pananus
JTUCITUTUINHE

5 (0TIM4YHO) 90-100 A OTigHO
85-89 B OdeHb XOPOIIIo

4 (xoporo 75-84 C Xopomio

P : 3aureno 70-74 D YHEBJ'IGTBOpI/ITGHBHO
3 (YIOBIETBOPHUTEIIBHO) 65-69
60-64 E ITocpencTBeHHO
He Huxe 60 F HeynosnerBopurenbHO
2 (HeyAOBJIETBOPUTEIILHO)
324TEHO
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8 YYEBHO-METOJUYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOM

JUCIUATLIIVHBI

8.1 IlepeueHb INTEPATYPbI, HEOOXOAMMOM JJIsl OCBOCHHS TUCHUATLTHHBI

1.

10.

11.

12.

MathCAD 6.0 Plus. ®uHaHCOBBIC, MH)KEHEPHBIC U HaAYYHBIC pacdeThl B cpeae Windows
95./TlepeBox ¢ anri. - M.: MapopMaIimoHHO u3aaTenbCKkuid AoM “Ounuas”’, 1996. -712¢.:um.

baxsanos H. C. UucneHHble METO/BI B 337a9ax U yrpaxHeHusx : yueb.mocobue / H. C. baxBanos,
A. B. Jlanun, E. B. Ymwxonkos ; nox pea. B. A. Cagosauuero. M.: Beiciias mkomna, 2000. 190 c.
Bacunee A. H. Unucnossle pacuetst B Excel. Yue6. [Tocobue. CII6. : Jlans, 2014.- 608 c. :ui.
Bepx6unkuii B. M. OCHOBBI YHCIICHHBIX METOJIOB : yueb./is By30B / B. M. BepxOunkuid. - M. :
Bricmas mixoira, 2002. - 840 c.

HesikonoB B. Mathcad 2000 : yue6.xypc / B. Ibsikonos. CII6.: I[Tutep, 2001. - 592 c.: un.
3amusnsk, B. E. Yucnennsie MeTopl. OCHOBBI HAYYHBIX BHIYMCICHUH : y4e0.1 IPAaKTUKYM IS
akajgeMu4. OakamaBpuarta. - 2-¢ u3j., nepepad. u goi. - M. : FOpaiir, 2014. - 356 c.

[TanTeneeB A. B. MeToibl ONTUMU3aNMK B IPUMEpaXx U 3aJa4ax : yue0.mocodue st BTy30B / A.
B. ITanTenees, T. A. JleroBa. - M. : Beicmas mxkona, 2002. - 544 c. : ui.

[Tnuc A. . Mathcad 2000 : MaTemaTtndeckuii NpakKTUKyM U1 SKOHOMHCTOB U UH)KEHEPOB :
yueb.nocodue / A. U. [nuc, H. A. CnuBuna. M. : ®unancel u skoHOMuUKa, 2000. - 656 c. : u.

[Tnuc A. Y. Mathcad: MaTemaTtrueckuil IpakTUKyM ISl HHKEHEPOB U 3KOHOMUCTOB :
yueb.nmocodue / A. U. ITnuc, H. A. Cnusuna. 2 e usa., nepepad. u non. M. : ®uHaHChH U
cratuctuka, 2003. - 656 c. : m.

[Topmnes C. B. KomnbroTepHoe MoaenupoBanue (pU3HUECKUX MPOIECCOB C UCIOIb30BaHUEM
naketa MathCAD : yue6.mocobue. - M.: I'opsiuas nunust: Tenexom, 2002. - 252 c.

Cyxapes, A. I'.  MeToapl ONTUMHU3ALUH : y4€0.1 IPAaKTUKYM I OaKanaBpraTa i MaruCTpaTyphl.
- 3-e u3x., mepepad. u mom. - M. : FOpaiit, 2014. - 367 c.

IOppeBa, A. A. Martemarnueckoe rporpamMmmupoBanue : yued.nocobue. - CII6.: Jlans, 2014. -
432 c.: mi.

8.2Y4eOHO-MeTOMUYECKOE 00ecTIeYeHU eI CIIATLIUHbI

1.

Hukonaes H.A. JlaGopaTopHBIH IPaKTUKYM IO YUCIIEHHBIM MeToaM. COOpHUK 3adaHMi.
Hosoypansck, HI'TH, 2003, - 55 c.:um.

OpnoBa W.B. BeruncauTenbHble METOABI B PELLICHUN UHKEHEPHBIX 3a/1a4. Y4eOHO-METOJUUECKOE
nocobue. HoBoypansck, HTU HUAY MUDU, 2018, - 70 c.

Tuxonosa E.B. Benenue 8 MathCAD. Metoanueckoe nocobue. - HoBoypansck, HTU HUAY
MHU®U, 2012, - 80 c.:mi1.

Tuxonosa E.B. Pemenue 3anau B cucteme MathCAD. Meroanueckoe nocooue. - HoBoypabck,
HTU HUAY MUDU, 2013, - 75 c.:u.

8.3 Oofyuamwmiue cucTeMbl U JIEKTPOHHAS JOKYMEHTAIHsI
(katasor EDUCATION cepBepa kadenpsi )

1. DnextponHslii yueonuk mo padore B MathCAD 7 PRO.
daiinZ \EDUCATION\MathCad\MathCAD 7 PRO - aaekTpoHHbIiiy4e0HHK.ChM

2. DnekTpoHHbBIN yueOHHK 1o padote B MathCAD 12.
daiin Z:\EDUCATION\MathCad\MathCAD 12 - sjiekTpoHHBbIii yuyeoHnk.chm
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8.3 IlepeueHb pecypcoB HH(POPMANMOHHO-KOMMYHHKAIMOHHOW ceTn «UHTepHET», HEOOXOAMMBIX
JJIS1 OCBOEHMS 1M CHUILTHHBI

HaumenoBanue pecypca DJIeKTPOHHBIN aJpec pecypca

1) Opunmanehsnii caiitt HTU HUSY MUOU http://nsti.ru

2) HayuyHas 6ubsmoreka e-librari

3) ObC «Jlanp»

4) BBC «IPRbooks»

9 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM JUCITATIIMHBI

I[J'IH OCYIICCTBJICHUSA 06p8.30BaTeJIBHOF0 mnmpounecca nmo JUCHUIIINHC H606XOIII/IMOI

1. JlexMoOHHEBIE 3aHATHS:
— ayauTtopusi, 0OOpyJOBaHHAs TEXHUYECKHUMH CpPEICTBAMHU JUIsl JAEMOHCTpPAllUU  JIEKUUM-
BU3YalU3aIyii (IPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK);
— KOMIUIEKT 3JIEKTPOHHBIX MPE3CHTAIINI/CIIai10B;
— mnaket MicroSoftOffice obmiero HazHaueHus;
— MaKeT JJId aBTOMaTu3alui MaTeMaTtnyeckux Berunciaennii MathCad 14 win Beie;

2. JlabopaTopHbIE 3aHATHS:
— KOMIBIOTEPHBIN KJIacc;
— mnaker MicroSoftOffice (amekrponnsie Tabmuisl EXcel, TexcToBbIil penmaktop, rpaduyeckuit
pENAKTOP);
— TaKeT JUIs aBTOMAaTH3aliK MaTeMaTnieckux Berunciennii MathCad 14 wnu Bbimie;

3. BrimonHeHue KypcoBoil paboTHI:
— KOMIIBIOTEpHBIH Kiacc,
— Ipe3eHTallMOHHAas TeXHUKa (IIPOEKTOp, IKpaH, KOMIbIOTEP/HOYTOYK);
— maket MicroSoftOffice oOuiero Ha3HaueHus (TEKCTOBBIH peIaKTop, 3JIeKTpoHHbIe Tabmuibl EXcel,
rpau4yeckuii peaKkTop);
— TaKeT JUIs aBTOMAaTH3aluK MaTeMaTniyeckux Berauciennit MathCad 14 win Bbime.

HTU HUAY MUDU pacnonaraeT TaHHBIMU CPEICTBAMHU B TIOTHOM 00beMe.

VYuebHas aucuuIuinHa o0ecrieyeHa y4eOHO-METOAMYECKON JIOKyMeHTauued u marepuaiamu. Ee
CoJiepKaHMe MPEICTABICHO B JIOKAJIBHOM CETH MHCTUTYTa U HAaXOJIUTCS B peXHMe CBOOOJHOr0 AOCTYMA
JUIsL  CTyAEHTOB.JIOCTYNl  CTyJIEHTOBMJII TPEHMHra IO  MPOXOXKIEHUIO  TECTOBBIX  3aJaHMU
UJISICAMOCTOSTEIIbHOUIIOITOTOBKMOCYIIIECTBIISIETCS.  Yepe3 KOMIIBIOTEphl AMCIUIEHHOro Kiacca (B
CTaH/IapTHON KOMIUIEKTALIUHN).

B Gubnuoreunom ¢oHze nmpeacTaBIeHbl HE00X0AUMBIE YueOHbIE TTOCOOHUS COTIIACHO HOPMAaTHBAaM
dI'oC.

Bce pexomeHayemble METOJMUYECKHE IMOCOOMS M MarepHuajbl 1Mo Kypcy «BbrumciurenbHble
METOABl B HHXXEHEPHBIX pacderax», pa3pa0oTaHHbIE MpernoAaBaTelssMU Kadeapbl, HMEITCS B
3JIEKTPOHHOM BHjie, Ha OyMa)XHbIX HOcHUTENsIX, npeacTaBienbl B YMK/I. ITocoOus xpansatcs Ha kadeape
ABTOMaTH3alMs YIPaBJICHUS, MPEACTABICHbI B 3JEKTPOHHOM uuTajibHOM 3aie HTU HUAY MUOU.
DJNEeKTpPOHHbIE KOMMM MOCOOMH TakKe MOTYT HMHIMBHUAYAJbHO MPEIOCTABIATHCS CTYAEHTaM MO UX
3arpocy Ha kadeape ABToMaTU3anys yIpaBIeHUs.

CTyneHTbl CBOEBPEMEHHO 00€CIeYNBAOTCSI MHMBHIyaIbHBIMM BapHAHTAMH JIOMALIHUX 3a1aHUH.
BapuanTsl 3a1aHuit UMEIOTCS B 31EKTPOHHOM BHJie U npenactasieHbl B YMK]] (kadenpa AsromaTuzanus
YIPaBICHUS).

JlabopatopHble pabOThI, a TaKkKe BBHIMOJHCHHE KYpCOBOW pabOTHI MO KypCYy OCYIIECTBISIOTCS B
KOMITBIOTEPHBIX KJlaccax. 3aJaHusl JUIsl BBITIOJHEHUS Ha JIA0OPATOPHBIX paboTax | ISk KypcOBOW paboThI
MPEJICTABICHBI B METOJUIECKIX TTOCOOMSIX KaeIphl.
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http://nsti.ru/

MNPUJIOKEHMUE 1. HEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIHEYEHUA
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

N\ OCHOBHAS LHTe K Homepa C Koa-Bo | Koa-Bo Koua-Bo
(] paTypa ypc eMecTp
rpynn CTY/IEHTOB = KHHUI |KHHUI/CTYyJeHTAa
MathCAD 6.0 Plus.
®DUHAHCOBBIC, MHKCHEPHBIC U
Hay4YHbIC PACcUEThI B Cpelie
1 Windows 95./TlepeBoj ¢ aHrI. - 2 OH-20]1 > 10 5 0,3
3 |DD-39K 5 10
M.: UndopmanoHHo
M31aTeIbCKUN oM “DOUIuHD’,
1996. -712c¢.:mm.
baxsanos H. C. YUucnenHsie
METO/IbI B 3a/1a4aX U
yIpaxHEeHUsIX : yueb.mocodue /
2 H. C. baxsanos, A. B. Jlatun, E. 2 \OH-20]1 2 10 15 0,8
] 3 | DD-39K 5 10
B. UmxonkoB ; mox pen. B. A.
CagoBauuero. M. : Breicias
mkoia, 2000. 190c.
Bacunse A. H. UnuciaoBbie
3 [PacveTh B Excel. Yue0. 2 |DH-20[ 5 10 5 03
IToco6ue. CII6. : Jlans, 2014.- 3 |DB-39K 5 10 '
608 c. :u.
BepxOunkuii B. M. OcHOBBI
4 |THCTICHHBIX METOJIOB : yue0. s 2 DH-20[ 5 10 15 08
By30B / B. M. BepxOutikuii. - M. 3 | D3-39K 5 10 '
: Bercmas mxoma, 2002. - 840 c.
. psaxonoB B. Mathcad 2000 : ‘ 2 DH-20]] 5 10
yueb.kypc / B. [Ipsikonos. CIIO. : 3 9939K 5 10 10 0,6
[Mutep, 2001. - 592 c. : un.
Saim3usak, B. E.  Uwuciennsie
MeTO1bl. OCHOBBI HAYYHBIX
5 BBIYMCIICHHH : yue0.u npakTukym = 2 | DOH-20/] 5) 10 5 03
TS akaJeMud. OaKajgaBpuara. - 3 29-39K 5 10 !
2-e u3., mepepad. u gom. - M. :
FOpaiir, 2014. - 356 c.
ITanTenees A. B. MeToabl
ONTUMU3AINH B IPUMEpaxX U
7 3a/1a4ax : y4e0.mocooue s 2 DH-20[ 5 10 20 1
BTy30B / A. B. IlanTenees, T. A. 3 |9D-39K 5 10
JleToBa. - M. : Beicmas mixona,
2002. - 544 c. : un.
ITnuc A. U. Mathcad 2000 :
MareMaTnuecKuil IPaKTUKyM
g |7V SKOHOMHUCTOB U HHKEHEPOB : 2 DH-20/], 5 10 20 1
yueb.mocodue / A. U. I[uc, H. 3 | DB-39K 5 10

A. CnuBuna. M. : ®uHaHCchH U
skoHoMmuKa, 2000. - 656 c. : .
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10

11

12

[Tnmue A. U. Mathcad:
MaremMaTnuuecKuil MPaKTUKyM
TUTSI HHOKEHEPOB ¥ 5 KOHOMHUCTOB :
yue0.mocobue / A. U. ITnuc, H.
A. CnuBuHa. 2 € u3j., nepepad. u
nom. M. : ®uHaHCE U
cratuctuka, 2003. - 656 c. : .

[Hopunes C. B. KomnbroTepHoe
MOJIEIMPOBaHUE (PU3NMUECKUX
IIPOLIECCOB C UCIIOJIb30BAHNEM
nakera MathCAD :
yueb.mocodue. - M. : 'opsiuas
muans : Teaexom, 2002. - 252 c.

Cyxapes, A. I'. Mertoasl
ONITHMU3AINH : yue0.1
NPaKTUKYM i1 OaKajlaBprara u
MarucTpaTypsl. - 3-€ u3[.,
nepepad. u jgor. - M. : FOpaiir,
2014. - 367 c.

IOpreBa A. A. MatemaTudeckoe
porpaMMHUpOBaHUE.
VYue6.mocobue. CII6. : Jlans.
2014. - 432 c. : un.

MeToanueckoe odecreuyeHme —
SbC HUAY MUDOU

Huxonaes H.A. JlabopaTopHblit
NPaKTUKYM IO YHCICHHBIM
Meroaam. COOpHUK 3aaHUM.
Hosoypansck, HI'TH, 2003, - 55
C..MIL.

Opuoa 1.B. BeruucnutenbHbie
METO/IbI B PEIICHUN UH)KEHEPHBIX
3a7a4. Y4eOHO-METOIMUECKOe
nocobue. Horoypansck, HTU
HUAY MUDU, 2018, - 70 c.

Tuxonona E.B. Beenenue B
MathCAD. Mertoangeckoe
noco6ue. - Hooypansck, HTU
HUAY MUDU, 2012, - 80 c. :miI.

Tuxonopa E.B. Pemenune 3amau B
cucteme MathCAD.
Mertoanueckoe mocooue. -
Hosoypansck, HTU HUAY
MHUDU, 2013, - 75 c. :ni.

w N

N

Kypc

N

N

N

N

DH-20]1
9D-39K

SH-20]1
92-39K

SH-20]1
93-39K

SH-20]1
92-39K

Homepa
rpynn

OH-20[

09-39K

DH-20]1
9D-39K

DH-20]]
99-39K

DH-20]1
3D-39K

o1 ol

o1 Ol

o1 o1

o1 o1

Cemectp

ol

ol

o1 ol

ol

10
10

10
10

10
10

10
10

KoJ-Bo
CTYJAE€HTOB

10
10

10
10

10
10

10
10

15 0,8

10 0,5

5 0,3

5 0,3
Koua-Bo Koa-Bo

KHHUATI KHI/II‘/CTy)IeHTa
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MPUJIOKEHUE 2. METOJUYECKHUE YKA3AHUS JVISI CTYJEHTOB I10 OCBOEHUIO
JUCIUATIIVHBI

- crangapt opranuzanun CTO HTU-2-2014. TpeboBanus k 0()OpMIICHUIO TEKCTOBOM IOKyMEHTALINH;

- METOUYECKHUE PEKOMEHIAIINHU TT0 OPTaHU3allUd CaMOCTOSATENbHOM padoThl oOyuaronuxcst HTU HUAY
MHUODUN.
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MMPUJIOKEHMUE 3. BAJIBHO-PEUTUHI OBASI CUCTEMA OLIEHKH

Ta6numa 3.1. Pacnpenenenue 6aJ1oB TEKyIIEro peUTHHTa 10 BUIaM IS TSIIBHOCTH CTYICHTa

HarnpasiaeHus moaroToBku 13.03.02 npu nzyuennu kypca "BeraucintebHble METOBI B HHKEHEPHBIX
pacuetax" (cemectp 5)

MakcumanbHoe
Ne CroumocTs
Bun nesrensHOCTH Konnuectso KOJIMYECTBO
I (B 6amnax)
0aJIoB
1 | Ilocemenue nexiuit 9 1 9
2 | BemmonaeHne 1a00paTopHBIX paboT 1mo 5 6 30
paciucaHuio
3 | BemmonHeHue 1abopaTopHbIX paboOT BHE 5 5 14
pacnucaHus (0€3 yBaKUTEJIbHBIX TPUUNH)
4 | 3ammuTa 1abopaTopHOI pabOTHI HE TTO3/THEE,
4eM Ha TEKYILEM 3aHITHU: - C IEPBOU 5 2 10
TIOTIBITKH,
-CO BTOPO# IOMBITKU U GoJiee. S 1 S
- [03/IHEE, YEM HA TEKYIIEM 3aHATUH 5 0,5 2,5
5 | BeInoJHEHNE KOHTPOJIBHOTO TOMAITHETO 3 7 21
3a/laHus
6 | BoimonHeHue 3a1aHusg Ha DK3aMEHe 1 30 30
Hroro 100
7 | IloaroroBka M BRICTYIUICHUE C TOKIAI0M:
1. Pemienue onTuMA3aliMOHHBIX 32144 B 1 10 10
npuioxennn MathCad
2. Pemenune onTUMHU3AIMOHHBIX 33/1a4 B
i A 1 10 10

npuioxennn Excel
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Tab6imna 3.2. PactipeneneHue 60a/uioB TEKyIIEro peHTHHTa 10 BHIAM JCSITSILHOCTH CTYJACHTA
HanpasieHus noarotoBku 13.03.02 npu BHIOTHEHUH KypCOBOI pabOTHI 110 TUCIUILIIMHE
"BBIYHCIIATENBHBIC METO/IBI B MH)KEHEPHBIX pacueTax' (cemectp 5)

No MakcumanbHoE
Bun nesrtensHocTH

I KOJHUYECTBO 0AIIIOB

1 Pemenue 3amaun anmpoxcumanuu B EXCEL. Paznuunbie MeToab 10
HAXO0XICHUS MTapaMeTPOB HETMHEHHBIX 3aBUCHMOCTEH.

5 Ananu3 pusnyeckor MojaeNn 3a1a9n U3 3aaanus Ha KP. 10
[TocTpoeHne MaTeMaTHYECKOM MOJIENIN 3a1a4H.

3 | Pewrenue 3amaun u3 3aganusg Ha KP B Excel. 20
HNuTtepnionsmus 1 anmpoKCUMaIis SKCIIEPUMEHTAIbHBIX JTAHHBIXB

4 10
MathCad.

5 | Pemenue 3aqaun anmnpokcumariiu u3 3aaanus Ha KP B MathCad. 20

6 | OdopmieHue oTdeTa 0 KypCcoBOM padoTe. 20

7 | 3ammTa KypcoBOil pabOThI 10
Hroro 100
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NPUJIOKEHMUE 4. ®OH/I OHIEHOYHbBIX CPEACTB
BapuaHmbi domMawHUX KOHMPOJILHbIX 3adaHull
J31 (5-it cemecmp, 6 neoensn)

JomamHee KOHTpoJIbHOe 3aaHne Nel «BbluuciieHue 3Ha4YeHU BbIpazkeHUl U QyHKIUH B

MathCAD»
1 Ilocmpoenue eviparxcenuii

[pencraButh B Buae BoipakeHuit MathCad cienyromue anredpandeckre GOpMysibl U BHIYUCIUTD
ux 3Hauenus 1 a=1.5, b=0.77, c=-2.37, x=46, y=1.234.

BhipaskeHust pacroyioKuTh B CTOJOHK, ClIeBa pa3MECTHTh HOMEp 3aJaHusl, 3allUCaHHBIA B
TEKCTOBOM o0sacTu. [IpaBuIbHOCTH HAOOPa BHIPAKEHUS IIPOBEPUTDH, CPABHUBAS PE3YJIbTAT BHIUMUCIICHUS C
OTBETOM, 3aITMCAHHBIM B KBaJPATHBIX CKOOKaX.
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15¢  * —3sin§x+7ex]9(x_5)[4.956]

2 Peoaxmupoeanue ¢hopmyn

Bbienute BbIpakeHHs, HAOpaHHBIE NPHU BHIIOJIHEHUH MyHKTa 1 M CKONMPOBAaTh Ha CBOOOIHOE
MecTo pabodero mucta. BemonHuTh 3aaHus Ha pepakThpoBaHue. [IpoBepuTh NPaBUIBLHOCTH
pelakTUpOBaHMs BbIPAXKEHUH, CpaBHUBAsS TOJTYUHBIIMICS PE3yIbTaT C OTBETOM.

2.1 B Beipaxkenuu 1.1 3aMeHHUTH BCe 3HAKH + HA 3HAKH - [-0.674]
2.2 B Boipaxkenuu 1.2 3ameHuts x Ha x+1 [ 4.274 ]
2.3 B Belpaxkenuu 1.6 3aMeHUTH QYHKIMIO Sin Ha cos, a tg - Haln[ 1.88 ]

2.4 VI3MeHUTh apryMeHT (YHKIMHU COS B BbhIpakeHuu 1.4

X
HA ,|—— [18.282]
X+1
2.5 J1o6aBUTH K IOKA3aTENIO CTETIEHU IIEPBOTO CIAraeMOr0
BeIpakeHus 1.5 Benmuuuny a [22.828]

3 Bwtuucnenus

3.1 Omnpenenurp pyHkuuo f(X,p) ¥ ¢ MOMOIIBIO ATOTO ONPEICICHUS BBIYUCIUTH 3HAUYCHHE
(GYHKIMH B 33/IaHHBIX TOYKAX:
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1

/ - 2p-
a) f (X’ p) = (2 p)l Z. XXH -€ . e P s x=4.2; p=0.39
[OtBer : 13.273]

4x*  cos’ x
_|_ —
sin x| X

b) f (X’ p) =2 s x=0.21; p=1,35

[OTBer : -7.321]

3.2 C noMomIbpI0 IUCKPETHOTO apryMEHTa U onpeAeNeHUs (PYHKINU TOTYYUTh TaOIHIly 3HAYCHUN
(GYHKLMH B 3alaHHBIX TOUKax. Pe3ynpTar mpeacTaButh ¢ 4 - S 3HaKaMU 10CJIe 3alTOM

2 1
X -COS—
a) f(x)=—-2X x=1, 1.2, 1.4, 1.6
et +1
[OtBet: 0.3950, 0.7441, 1.1880, 1.7273]
X 1 —c
o) f(x)==+—(x+e ™), x=3.1,4.1,51,6.1;
a a+l1

a=0.875

/32 (5-t cemecmp, 8 neoensn)

JlomamHee KOHTpOJabHOe 3anaHue Ne2 «Bcerpoennble pynxkuun MathCAD. Beprumcienue
IMPOU3BOAHBIX H HHTErPaJJaoB»

1 Bcmpoennsie onepamopul u Qyynkuyuu

4.1 Hawo: 27=3+1; 2,=2-4i. Beuuciaurs:
)
Z

a) z,-z b)
b2 z, +2,

4.2 Jana pyuxmus f(x)=2-x+3 +cos? (x). Borauciuts:

a) 7 (X) B TOUKe X = 6;
b) /7”’(x) B Touke X =0.2.

4.3 Toctpouts Ha oxHoM moue rpaduxu f (X) u f(X) ms -0.5< x< 0.5,

[sin(x)-cos(x)]’

rie f(x)=

1.2
2
4.4 BBIYMCIHTH ONPENEIEHHBIA HHTETPa j [2 ‘X +3+cos” (x )]jx
-23

4.5 C nomomsto pyukimuifonpenenuts Gynkuuto f(X)u mocrpouts eérpaduk mis -2 < X < 2

l/x2 ecm X < -1
f(x): x2 ecmm -l<x< 1
1 eciim | <x

23



/33 (5-it cemecmp, 14 neoensn)

Jomamnee KoHTpoIbHOe 3agaHue Ne3 «CraTtucTudeckas oopadorka nanubix B MathCAD»

5.1 B ¢aitne D:\WORK\STAT.PRN 3amnucan maccuB uuces.

a) cuutath 3TOT MaccuB B MathCad u onpenenuTs:

- YUCJIO 3JIEMEHTOB B MAaCCUBE;

- MUHUMaJbHBIA Xmin ¥ MaKCHUMaJbHBIA Xmax 3JeMEHTbl MacCHBa;

- Cpe/iHee, MeIMaHy, JUCIIEPCUIO U CPEIHEKBAIPATUUHOE OTKIIOHEHUE YHUCEN MAaCCHUBa;

0) mokazaTh 3JIEMEHThl MACCHBa Ha rpaduKe B BUJIE TOUEK;

B) pa30outh amamazoH (Xmax - Xmin) Ha 10 paBHBIX WHTEPBAJIOB M MOCTPOUTH THCTOTPAMMY
pacnpe/esieHns YacToT MONaJaHui CYUTAHHBIX BEJIMUUH B COOTBETCTBYIOIINE HHTEPBAJIbL;

I) B TPEINOJIOKCHUH, YTO CYHMTAHHBIC BEJIMYMHBI MOJUYUHSIOTCS HOPMAILHOMY 3aKOHY
pacmpeneseHus, IOCTPOUTh Ha TOM K€ TIpaduke TEOPeTUUYECKYI0 KPHUBYIO paclpeneneHust C
napaMeTpamu, HalJCHHBIMU B IIYHKTE Q).

5.2 BblYHCIUTH BEPOSTHOCTH TOTO, YTO CIIy4aiiHas BeTUYMHA, UMEIOIIasi CTaHAApPTHOE HOpMaJbHOE
pactipeaenenne (p =0; o=1), mpeBocxoaut 1.0 .

5.3 Omnpenenutb MIOTHOCTb PacHpeiesieHUs] BEPOATHOCTU B TOUKE 5.5 Cily4ailHOM BEJIMYWHBI,
uMerIien pacnpeaenenne XM-kBaapar ¢ yuciaom creneHeit cBodoasr 11.

5.4 Coznare BekTop 1000 cimydaliHBIX BEJWYMH, UMEIOIIMX PaBHOMEPHOE pacIpelelieHHue Ha
otpeske [ 0; 2 | . IlocTtpouth TUCTOrpaMMy pacupeAesieHusl MOJyYEHHbIX 3HAYEHUM, COCTOSIYI0 u3 20
ctonbuoB. Ha 3ToM ke rpaduke mokazars JIMHUIO, COOTBETCTBYIOIIYIO TEOPETUYECKOMY PacIpeIeICHHIO.

MpumepHbIl nepevyeHb 8onpocoe Osisi M0G20MOoeKU K 3K3aMeHy

Pemenne MmareMaTnyeckux 3anad B Excel

1. Tloctpoenue u popmatupoBanue rpaduxos B Excel. Buabl rpadukos: ructorpamma, rpaduk,
KpyroBasi, TOUE€YHasl.
Peurenue HenuHelnpx ypaBueHuii B EXcel. Hagcrpoiika «Ilogbop mapamerpay.
Haxoxnenue Touek sxctpemyma ¢ynkuuii B Excel. Hapcrpoiika «Ilouck pemeHus».
4. Annpokcumanus gaHHbIx B EXcel.

4.1 C noMoMuIpIo JUHUU TPEH]IA;

4.2 C ucnonp3zoBanueM QyHKIHH HAKIOH(...),0ompe30K(...);

4.3 MuHnMH3anuei CyMMBbI KBaAPAaTOB OTKIIOHEHUI TEOPETHYECKOW 3aBUCUMOCTH OT

JKCIIEPUMEHTAIBHBIX TOYCK.

w N

Pemenue maremaTuueckux 3agad B cucreme MATHCAD

1. Ha3nayenue u ocHOBHbBIE BO3MOXXHOCTH maketa MathCAD. Ha3znauennue oCHOBHBIX YacTeil OKHA TIPH
pabote ¢ MathCAD. Pa6ota ¢ Tekctom. OCHOBHBIE TIPUEMBI BBOJA M PEAKTUPOBAHUS (HOPMYII.
Omnpenenenuie nepeMeHHbIX, QYHKIINHI, U JUCKPETHBIX apryMEeHTOB. BcTpoeHHbIE QYHKIIUU U
KOHCTaHTHI. Belunciienne BelpaxkeHui 1 paboTa B pexXUMe MPSMbIX BBIYUCICHUH.

2. BekTopHO - MatpuuHble oneparun. OnpeeeHrne BEeKTOPOB U MaTpHIl. MaHHITYIISIIHA C BEKTOPAMU U
MaTpUIIAMU U UX DJIEeMEHTaMU. MaTpU4HbIe ONepaluy U MaTpudHble GyHKIMU. PerieHre cucTeMsl
JIMHEWHBIX YPAaBHEHUH, BBIYMCIICHUE ONPEICITUTEIIS.

Berpoennsie oneparopsl U pyHKIMU. Onepanuy ¢ KOMIUIEKCHBIMH YHCIIAMH.
[Toctpoenue rpaukoB GyHKIUI OJJHOM TEPEMEHHON B AEKapTOBBIX KOOPJAUHATAX.
[Toctpoenue rpadukoB GyHKUUN OJHOM TEpEMEHHON B MOJISIPHBIX KOOPIUHATAX.
[Toctpoenue rpauKoB MOBEPXHOCTEH.

Pemenne HenmMHENHBIX ypaBHEHUN. Pemenne cucteM ypaBHEHHH.

O No gk ow

Pemenue 3agau Ha SKCTpEMyM.
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9. Amnmpoxkcumanus ganusix B MathCad.
a) C ucnons3oBanueM ¢yHkuui slope(...),intercepty...);
b) CsenenneM HEIMHEHHOMN 3aBUCUMOCTH K JIMHEHHOI;
¢) C nomoursto pyukimu linfit(...);
d) MuHumu3aIKeld CyMMBI KBapaTOB OTKIIOHEHUH TEOPETHUCCKOM 3aBUCUMOCTH OT
IKCIIEPUMEHTAIBHBIX TOYCK.

10. MaTepnionsanus ¥ pyHKIMK TpeCcCKa3aHUsL.

Ob6pa3subl 3K3aMeHauUOHHbIx 6bunemos

HauunonanbHbIil vcciienoBaTenbCKuil sinepHblil yausepcuret "MUOU"
HoBoypanbCcKuil TEXHOJOTHYECKUI HHCTHUTYT
Kadenpa asmomamuzayuu ynpasnenusn

3K3AMEHAIIMOHHBINA BWIET N 1

Ilo kypcy “BbluncnurenbHble METOAbI BUHKEHEPHBIX pacyeTax’”
qutst Hanpasiienus noaroroBku13.03.02 (ouno-3aounas popma o0yueHus), V cemectp

1. Penute B EXCEL: AnmpoxcumMupoBaTh 3KCHepuMeHTaidbHble TOUYKH {X;,Yi} 3aBUCHUMOCTbHIO
Y=aX?+bX+c u npejcka3aTh 3HadeHHe QyHKuuu B Touke X = 6. OroOpa3uth Ha rpaduke
HKCIEPUMEHTAJIbHbIE TOUYKU M TEOPETUYECKYIO 3aBUCUMOCTb (BKJIHOYAs IPECKAa3aHHOE 3HAUCHUE).
DKcrepruMEeHTAIbHBIE TOYKH OTOOpa3uTh B BU/IE KPACHBIX KPY)KKOB, TEOPETHUECKUE 3aBUCHMOCTH —
r1agKoy 3eJICHOU JuHHuEH

X 2.1 2.7 3 3.1 3.7 4 4.6
Y 1.43 1.27 1.22 1.21 1.15 1.12 1.09
2. Pemuts 3amauy B MathCad:

= . y=2'cos(x/10)
Haiitu nnomaas Gurypsl, orpaHU4EHHON TBYMS 2

rpadukamMu QyHKIHHA 1 ockio OY':

y=exp(-x/100)

[IpenonaBatens N.B.Opnosa

W.o. 3aB.kadenpoii [LU.Ctenanos

HanunonanbHbIi HcciienoBaTenbCKuil sinepHblii yausepcuret "MD"
HoBoypanbckuii TEXHOJTOTHYECKUI HHCTHTYT
Kadenpa asmomamuszauyuu ynpasnenusn

3K3AMEHAIIMOHHBIN BUJIET N2

[lo xypcy “BbluncnurenbHble METOAbl BUHKEHEPHBIX pacyeTax’
Juts Hanpasiienus noaroroBku13.03.02 (ouno-3aounas popma oOyueHwus), V cemectp

1. Peumrte B EXxcel: B Tabnuiie mpencraBieHbl JaHHbBIC, MOJYUYCHHBIC W3 TOJOBBIX OTYETOB ACCITH
NPEINPUSATHA B XapaKTePU3YIOIIHe B3aUMOOTHOIIICHUE TIOKa3aTesei Mponu3BoAcTBa: Y — ce0ecTOMMOCTh
TOBapHOUN MpoAyKiuu; X — MPOU3BOJUTEIBHOCTh TpyAa. VM3BECTHO, YTO 3aBUCHMOCTh ITHX BEIUYHMH
umeer g Y=A-e" B, Haiitu napameTpsl A,B, mokaszaTe pe3ynbpTaThl Ha rpaduke, OnpeaeIuTh BETUINHY
MPOU3BOUTEILHOCTH TPY/AA, 00€CIIEUNBAIONIYIO0 CE0ECTOMMOCTh TOBAPHOU MPOAYKIMK 1.5 enquHuIL.

X

1.8

1.5

14

1.3

1.3

1.5

1.6

1.2

1.1

1.0

Y

2.1

2.8

3.2

4.5

4.8

4.9

5.5

6.5

12.1

15
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2. Pemuth 3anauy B MathCad:
Haiitn munnmym Qyrxumn:  f(X)=x"+a-arctg(bx)

lf_ sin(0.6 - x +0.3)dx

rae b=3.5, a mapamerp a— 3T0 3HaYCHHE MHTETPAIa:
1.7 + cos(x’ +12)

0.

[IpenonaBatens N.B.OpnoBa

W.o. 3aB.kadenpoii I[LN.Ctenanos

HanmonanbsHbIN Uccie10BaTeNbCKUN aaepHblil yHuBepcurer "MUON"
HoBoypanbcknii TeXHOTOrHYeCKUH HHCTHTYT
Kacdenpa agmomamuszayuu ynpaenenus

3K3AMEHAIIMOHHBIN BUJIET N 3

[o xypcy “BoruncnurenbHble METOAbl BUHKEHEPHBIX pacyeTax”
Juts Hanpasiienus moArotoBku13.03.02 (ouno-3aounas popma o0yueHwus), V cemecTp

1. Pemuts 3anauy B EXCEL: IMoctpouts st —1.4 <x< 1.4 rpaduk QpyHKIINY:

y(X) = 2sin(27x) - cos(7x) + sin(37x)
HaiiTi HauMeHbIIHIA TIOJIOKUTEIbHBIN KOpeHb ypaBHeHHs Y(X)=0, a Tak:Kke KOOPIUHATHI TOUCK
skcrpemyma s 0.5 <x<1.4
OtdopmatupoBaTh rpaduk — IJ1agKas JUHUS KPacHOTO LIBeTa, 0e3 MapKepoB.

2. Pemnth 3amauy B MathCad: AnmpokcuMupoBaTh HaOOp dKCIIEPUMEHTAIBHBIX TOYeK {X;Vi}, i=1,2,..,n
3aBrcnMocThio Y(X) = exp(A-x*+B). Haiitn kospuumentsid 1 By npejackasath 3HAYCHHE (DYHKIH B
Touke x = 6. OToOpa3suTh Ha rpaduKe SKCICPUMCHTAIBHBIE TaHHBIC, MOJYUYCHHYIO TEOPETHUYECKYIO
3aBHCHMOCTD M IPEICKa3aHHOE 3HAYECHHE.

3 4 5)
67.54 39.62 28.77
[IpenonaBarens N.B.Opnosa
W.o. 3aB.xadenpoit [L.N.CremanoB

HanumonanbsHell uccienoBaTenbekuil saepubiil ynusepcurer "MUON"
HoBoypanbCKuii TEXHOJOTHYECKUI HHCTUTYT
Kadenpa aemomamusayuu ynpaenenus

3K3AMEHAIIMOHHBIN BUWIET N 4

[To xypcy “BrruncnurenbHble METOAbI BUH)KEHEPHBIX pacyeTax”
1uist HanpaeieHus noarotoBku13.03.02 (ouno-3a04nast hopma oOyuenus), V cemectp

1. Peumuts 3amauy B EXCEL: Tloctpouts st —1 <x< 1.5 rpaduk ¢pyHKIUM:
y(X) = cos@nx) - sin(zx) + 2sin(37x) - oS (27X)
Haiiti HanOomnbIIMii OTpUIIATENBbHBIN KOpeHb ypaBHeHUs Y(X)=0, a Takke KOOpAHHATHI TOYEK
MUHUMYyMa U MakcuMyma st 0 <x< 1.
OtdopmaTtupoBath rpaduk — TiiajiKas JUHUS KPAcHOTO IBETa, 0€3 MapKEePOB.

2. Pemuth 3amauy B MathCad:  M3BecTHO, 4TO 3KCIIEpUMEHTANIbHBIC IaHHBIC, TIPUBEICHHBIC B TA0JIHUIIE,

1
OIIMCBIBAIOTCS 3aBUCUMOCTBIO Y = ? . Haiitu C, du npeacKa3aTb 3HAUCHUC (bYHKI_[I/II/I B TOUYKE X
c—dad-e
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= 1.8. OTobpa3uth Ha rpaduKe IKCIEPUMEHTAITBHBIC TOYKH M TEOPETHIECKYIO 3aBUCUMOCTh (BKJTIOUAs
IpeJICKa3aHHOE 3HAYECHHUE).

X 0.8 1.2 1.6
y -0.2286 0.1773 0.0809
[IpenonaBareins N.B.Opnosa

W.o. 3aB.xadenpoit [L.N.CremanoB

HanmonanbsHbll nccienoBaTesbekuil saepubiil ynusepcurer "MUON"
HoBoypainbCKuii TEXHOJOTHYECKUI HHCTUTYT
Kadenpa aemomamuzayuu ynpaenenun

3K3AMEHAIIMOHHBIN BUIET N5

[To xypcy “BoruncnurenbHble METOAbI BUH)KEHEPHBIX pacyeTax”
Jutst Harpasiienust moaroroBku13.03.02 (ouHo-3a0unas popma oOydenus), V cemectp

1. Pemmuth 3amauy B EXCEL: B Tabmuie mpuBeneHa 3aBHCUMOCTh NPHOBLUTH MPEANPHUATHS Y, OT
KOJINYECTBA BIIOKEHHBIX cpenctB X. Cuwuras, YTO 53Ta 3aBUCHUMOCTb BbIpaxkaercsi (Qopmysioit
Y= A-XE, OIIPEICIIUTh MapaMeTPhl 3aBHCUMOCTH M TIpeACKa3aTh BenuunHy Y g X=8,2. Berauciuth
CYMMY KBaJIpaToOB OTKJIOHEHUH. OTOOPa3UTh pe3ynbTaThl TpapHUECcKy.

X 1,7 19 3,5 4.1 5.8 7,1
Y 18,66 22,14 61,5 81,54 153,96 224,94
2. Pemuts 3amauy 8 MathCad:
Pemth cucTeMy HEJTMHEHHBIX YPaBHEHHI: y —3sin(3x) =2
{y —2X =2
[IpenonaBareins N.B.Opnosa

W.o. 3aB.xadenpoit

I1.1.Cremranos

HanmonanbsHbIN nccienoBaTeNbCKUi aaepHblil yausepcurer "MUOHN"
HoBoypainbCKuii TEXHOJOTHYeCKUI HHCTHTYT
Kadenpa aemomamuzayuu ynpaenenun

3K3AMEHAIIMOHHBIN BWIET N 6

[To xypcy “BoruncnurenbHble METOAbI BUH)KEHEPHBIX pacyeTax”
Juts Hanpasienus moAroroBku13.03.02 (ouno-3aounas popma oOyueHwus), V cemectp

1. Pemmute B Excel: B Tabmuie npencraBieHbl JaHHBIC, MOJYYCHHBIE W3 T'OJOBBIX OTYETOB JECSTH
OPENpUATHA U XapaKTepH3YIOLIe B3aUMOOTHOIIIEHUE TIOKa3aTelei nponu3BoAcTBa: Y — ce0ecTOMMOCTh
TOBApHOW MPOAYKIMH;, X — TPOHU3BOJAUTEIBHOCTh Tpyda. M3BECTHO, YTO 3aBUCHMOCTH JTHUX BEIUYHH
umeer Bua Y=1/(A-X+B). Haiitu mapamerper A,B, mokaszaTb pe3ynbTaTsl Ha rpaduke, ONPEACIHUThH
BEJIMUMHY MPOU3BOJUTENIBHOCTH TpyAa, 0OecledynBaronlyl0 ce0ecTOMMOCTh TOBAapHOM Mpoaykuuu 1.5

€IMHHIL
X 1.8 1.5 1.4 1.3 1.3 1.5 1.6 1.2 1.1 1.0
Y 2.1 2.8 3.2 4.5 4.8 4.9 5.5 6.5 12.1 15

2. Pemnts 3anauy B MathCad:
[TosyuuTh BEKTOP, CoepsKanuii 3HaueHus ¢pyukiun f(X) B Toukax x = -2, -1.8, -1.6, ...0.
C HOMOIIBIO CIIANH-UHTEPIIONSAIUN BRIYUCITUTD f(Xg) C IIECThIO 3HAYANTUMH ITU(PPaAMHU.

f(x) = 3™ — 0.3 %o = -1.57
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IIpenonasareins N.B.Opnosa

N.o. 3aB.xadenpoit [1.1.CtenanoB

HaumonanbsHbIi uccienoBaTenbCKuil saepHblii yuusepcuret "MUDN"
HoBoypanbCcKuil TEXHOJOTHYECKUN HHCTHTYT
Kadenpa aemomamuzayuu ynpaenenusn

3K3AMEHAIIMOHHBIN BUWIET N7

ITo xypcy “BrruncnurenbHbie METOABI BUHKEHEPHBIX pacyeTax’’
1t HanpasiieHus moArotoBku13.03.02 (ouno-3ao0unas popma oOyueHwus), V cemectp

1. Pemmute B EXCEL: AmnmpokcMMHpOBaTh SKCIEpPUMEHTANIbHBIE TOYKH {X;,Yi} 3aBUCHMOCTHIO
Y=a+b/X? u npeiackasare sHauenne (yHKuEM B Touke X = 6. OroGpasuTh Ha Trpaduke
AKCIIEPUMEHTATILHBIE TOUYKH M TEOPETHUECKYIO 3aBUCUMOCTh (BKITFOUAs MTPEICKAa3aHHOE 3HAUYCHUE).
DKcrepuMeHTalbHbIE TOYKH OTOOpa3uTh B BUJE KPACHBIX KPY)KKOB, TEOPETHUECKUE 3aBUCHUMOCTU —

[JIagKOU 3€JIEHOU JUHUEH
X 2.1 2.7 3 3.1 3.7 4 4.6

Y 1.43 1.27 1.22 1.21 1.15 1.12 1.09

b
2. Pemuth 3amauy B MathCad:  Beruuciuts WHTETpat: Isin(xz)dx

a

rae au b — MUHMUMaIbHBIA U MAKCUMAITbHBIA KOPHH CHCTEMBI: X1+X2+X3=3.5
X1+X2-X3=0.5
X1-X2-X3=-1.5
IIpenonasarens N.B.Opnosa
N.o. 3aB.xadeapoit [1.1.CrenanoB
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JOMNOJHEHUA U UBMEHEHUSA
K paboueii mporpamme o Kypcy
«BpraucnurenbHpIe METOIBI B MHKEHEPHBIX PacdeTax»
s OOIT BITO 13.03.02

Ha 20 /20 Y4.TO1
B pabouyto nporpamMmy BHOCSITCS CIICTYIOIINE H3MEHEHHS:

Pabouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuu Kadeapsl «_ » 20

3aBeayrommii kKageapoit AY

Ha 20 /20 y4.rojt
B pabouyto mporpamMmmy BHOCSITCS CIIEAYIOIINE U3MEHEHUS:

PaGouas nporpamma nepecMoTpeHa u 0j00peHa Ha 3acelaHuu Kapeapsl «  » 20

3aBenyrommii kadeapoit AY

Ha 20 /20 Y4.TOJT
B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHHUS:

PaGouas mporpamMma nepecMOTpeHa U 0J00peHa Ha 3aceTaHuu Kaenpsl «  » 20

3aBenyrommii kadenpoit AY

[Iporpamma neiicTBUTENbHA

Ha20 /20 yuron; (3aBenyrouuit kKadeapoit AY)
Ha20 /20 yurojg (3aBenyromuii kadenpoit AY)
Ha20 /20 yuron; (3aBenyrouuit kadeapoit AY)
Ha20 /20 yurojg (3aBenyroumii kadenpoit AY)
Ha20 /20 yuron; (3aBenyronuii kadeapoit AY)
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