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1 IIEJIM OCBOEHHW A YYEBHOM JUCHUILINHBI

Ilenpto ocBOEHUS y4eOHOM MUCHMIUIMHBI «BblUncIUTENbHBIE METO/BI B PELICHUH HHXEHEPHBIX
3amau» SABJISETCS OOY4YeHHE CTYJACHTOB MPHHLIMIAM MOCTPOCHHS HWH(POPMALMOHHBIX MOJIENEH,
IPOBEICHUIO AaHalIM3a IOJYYEHHBIX pe3yJbTaTOB, NPUMEHEHHI0 COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH B IpodecCHOoHaIbHOM AeaTenbHocTu. Kpome Toro, nuciuminHa sBiseTcst 0a30Boi I Bcex
KypCOB, HCIOJIB3YIOIIMX aBTOMATU3MPOBAaHHBIE METOABl aHAIM3a W pacyeToB, TaK WIA WHA4Ye
UCIIOJIB3YIOIIUX KOMIIBIOTEPHYIO TEXHUKY.

2 MECTO YUYEBHOH JJUCIUILJIMHBI B CTPYKTYPE OOII BO

B cootBerctBuM ¢ OOpa3oBarenbHON MPOrpaMMON MOATOTOBKH OakanaaBpOB IO HAIPaBICHUIO
noaroroBku BITO 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECIICUeHNE MAITMHOCTPOUTEIBHBIX
MPOU3BOJCTB», MNPOPMIb MNOArOTOBKU «TeXHOMOrMs MAaIIMHOCTPOCHHs» YyueOHas JUCHUIUIMHA
«BprauciuTenbHbIE METOABl B PEHICHHMH WHXXCHEPHBIX 3a/1aY» OTHOCHUTCS K IUCIHMIUIMHAM pa3felna
«b1.0.03 O6menpodeccuonanbubiit Moxyns» OI'OC-3++. M3ydyeHne TUCHUIUIMHBI PEKOMEHI0BAHO IO
npumepHomy PVII ocymectBiats B TpetbeM cemectpe II kypca.

Jl51s ycrenrHoro ocBOeHUs MaTepuana Kypca « BeluucinTenbHble METO/IbI B PEIIEHUH HHXKEHEPHBIX
3aau» CTYACHT JOJDKEH BIIaJeTh OCHOBaMU paboThl Ha [I9BM, ocHoBamu paboTel B puiiokenuu Excel
nakera Microsoft Office, ocHoBamMu ajiroputMu3amnuy 1 mporpaMMupoBanus 3aaa4 (kype «MHdpopmatuka
pasaen «OCHOBBI ITOPUTMHU3ANNN W TPOTPAMMHUPOBAHU»); 3HATH TAKHE pPa3elibl MAaTCMATHUKH, KaK
JUHeHas anrebpa, MOCIEA0BATENbHOCTH U pAdbl, MuddepeHInaTbHoe U UHTErpallbHOE UCUUCIICHHE,
muddepeHIaTbHBIC YPaBHEHUS, BEPOSITHOCTh W CTATUCTUKA, TEOPUS BEPOSTHOCTEH, CTATHCTUYCCKHE
METOJIbI 00paOOTKH SKCIIEPUMEHTANBHBIX ITaHHBIX; OCBOUTH OCHOBHBIC YHCIEHHBIE METOJbI, OCHOBBI
TEOPETUYECKON MEXAHUKHU.

HaBbiku, nmony4eHHbIe IPU U3y4eHUH Kypca «BbrarcnuTebHbIe METOIBI B PEIICHUH WHKEHEPHBIX
3a/1a4» HCIOJB3YIOTCS B OOJBIIMHCTBE OOMICTIPOPECCHOHATBHBIX AWCIHUILIAH U SBISIOTCS 0a30i Jyis
OyIyIIero u3y4eHus CeHalbHbIX JUCIUTIINH.

3 POPMUPYEMBIE KOMIIETEHIIUHN U IINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

[Tpouecc u3yueHus: AMCUUIIIIMHBI HAIIpaBieH Ha POPMHUPOBAHUE CIAEAYIOUIUX KOMNEMEeHYUl:

Kon u HammeHnoBaHue
Koa n HaumeHOBaHMe HHAMKATOPA 1OCTHKEHUs] KOMIIeTeHI U
KOMIETeHIHH

OIIK-6 Cnocoben 3-OIIK-6 3HaTh mpUHIUMBI pabOThl COBPEMEHHBIX MH(POPMAIMOHHBIX
HCIOJIb30BaTh TEXHOJIOTUH U CIOCOObI MX MCHOJIb30BAHUS JUIS pEIICHUs 3a/1ad
COBpPEMEHHBIC npodeCCHOHATBLHOMN eI TETLHOCTH
HH(pOPMAIHOHHBIC V-OIIK-6 Ymerh BbIOMpaTh COBpEeMEHHbIE HHPOPMAIIMOHHBIE TEXHOJOTUU
TEXHOJIOTUH, MPUKIIAHBIC | 11 pCONB30BaTh WX JUIS PELICHUs 3a1ad IpodecCHOHATbHON
IMporpaMMHBIC CPEACTBA IESTEIIbHOCTH
TIpH pCIICHIH 3a1a B-OIIK-6 Bnagers HaBblkamMuM paboOThl ¢ COBPEMEHHBIMH
npogeccHoranbHoH MH(POPMALMOHHBIME TEXHOJIOTUSMH U CIIOCO0AMH MX HCIIOJIb30BAHMS
ACATCIBHOCTH I8 pelleHHs 3a1a4 Npo(ecCHOHATBLHOM IeaTelbHOCTH
OIIK-10 Crnocoben 3-OIIK-10 3HaTh: NpUHLUMIIBI U OCHOBBI Pa3pabOTKH aJrOPUTMOB H
pa3pabarbIBaTh KOMITBIOTEPHBIX MPOTPaMM, MPUTOIHBIX JUIS TPAKTUYECKOTO IPUMEHEHHUS
JITOPUTMBI 1 V-OIIK-10 YMmeTh: pa3pabarbiBaTh aJropUTMbl M KOMIIBIOTEPHBIE
KOMIIbIOTCPHEBIC IIPOrpamMMBbl, MPUTOJHBIE IS NPAKTUYECKOIO IPUMEHEHNUS
[pOTPaMMBI, HIPUTOAHBIE | B_OIIK-10 BnameTh: HaBBIKAMH pa3pabOTKH aTOPUTMOB U
AT HPAKTHHECKOTO KOMITBIOTEPHBIX [IPOrPAaMM, TIPUTOAHBIX JJIsl IIPAKTUYECKOTO MPUMEHEHHS
TIPUMEHEHHSI




Kon u HaumenoBanue
KOMIIETeHIINH

KOII H HAMMECHOBAHUEC HHAMKATOPA JOCTHKCHUA KOMIICTCHIUHA

VYKE-1 Cnocoben
HCIIOJB30BaTh 3HAHMS
eCTeCTBeHHOHay‘-IHBIX
JTUCIUIUIAH, IPUMEHSATh
METOAbI MATECMATUYCCKOT' O
aHajgu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
HCCIICOOBAHUS B
ITOCTaBJIEHHBIX 3aa4ax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JIUCUMILUIUH,
METO/Ibl MATEMATHYECKOTO aHajdu3a M MOJICTUPOBAHUS, TEOPETHUECCKOTO M
AKCIIEPUMEHTAILHOTO UCCIEAOBAHUSI.

V-VYKE-1 ymeTh: HMCMoJib30BaTh MaTEMAaTHYECKHE METOJbl B TEXHUYECKUX
MPUIOKEHUSAX, PACCUMUTHIBATH OCHOBHBIC  YHCIOBBIE  XapaKTEPUCTUKHU
CIy4yaWHBIX  BEJIMYHMH, pellaTh OCHOBHBIC  33/layd MaTeMaTHYECKOMN
CTAaTUCTUKH; pelIaTh THUIOBBIC PACUCTHBIC 33/Ia4H.

B-VKE-1 BJIAJICTh: METOdaMU MaTE€MaTUYECKOro aHalin3a Hu
MOJCIIMPOBAHUSA, METOJAMH  pCIICHHMs 3ajJad aHalih3a W  pacyera
XapaKTePUCTHK (PU3MYECKUX CHCTEM, OCHOBHBIMHU IpUEMaMH 0O0pabOTKH
AKCIIEPUMEHTAJIBHBIX ~ JIaHHBIX, MeETOAaMH pabOThl ¢  MPUKIATHBIMHU
MIPOTrpaMMHBIMU TTPOTYKTAMU.

YKII-2 CnocobeH uckarb
HY>KHBIC HCTOUHUKH
nH(OpPMALIUY U TaHHBIE,
BOCIIPUHHUMATh,
aHaAIIM3UPOBATh,
3allOMHUHATh U TIepe/1aBaTh
nH(pOpMaIHUIO ¢
MCTIOJIb30BaHUEM
U(POBBIX CPEACTB, a
TaKXe C TTOMOIIBIO
QJIITOPUTMOB TP padboTe C
MOJTYYEHHBIMH U3
Pa3IMYHBIX UCTOYHUKOB
JTAHHBIMU C LIETBI0

3¢ (HeKTUBHOTO
MCIOJIb30BaHUS
MOJIy4eHHOU nHpopManuu
JUTS pelleHus 3a1a4

3-VKII-2 3narp: Meroauku cOopa u  00paboTku uHpOpManuud C
UCIIOJIb30BaHNEM ITU(POBBIX CPEIICTB, & TAKKE AKTyallbHbIC POCCHICKHE H
3apyOekHble HUCTOYHUKM HHPopManuu B chepe mpodeccnoHanbHOMI
JESITCIIBHOCTH, TPHUHIIMITBI, METOABl M CPEACTBA PEIICHUS CTaHIAPTHBIX
3a1a4 mpo(ecCHOHANBHON JIEATENbHOCTH C HCIOJIb30BaHUEM U(GPOBBIX
CpPeACTB M C y4eTOM OCHOBHBIX TpeOoBaHWiA  HH(DOpPMAITMOHHON
Oe3omacHoCTH

V-VKII-2 VYMerp: HpUMEHSATh METOAMKH TIOMCKa, cOopa U 00paboTKu
uH(pOpMAIMK; C HCIOJb30BaHHEM IM(PPOBBIX CPEACTB, OCYILIECTBIATH
KPUTHYECKH aHAIM3 W CHHTE3 HWH(POPMAILUH, TOTYYEHHOW U3 Pa3HBIX
UCTOYHHKOB, ¥  pellaTh CTaHJApTHbIE 3aJadyd  NpodecCHOHaNTbHOU
NESITETPHOCTH C  HCIOJB30BAaHMEM LU(MPOBBIX CPEACTB H C  YUETOM
OCHOBHBIX TpeOOBaHUI1 HHPOPMAIIOHHOH 0E30ITaCHOCTH

B-VKII-2 Bnaners: MeTogamMu Moucka, coopa U 00pabOTKH, KPUTHYECKOTO
aHaJIM3a M CHHTE3a MHPOpPMAIMU C KCIOIb30BAaHUEM LHU(PPOBBIX CPEICTB
JUIs pelleHMs IIOCTABJICHHBIX 3ajjau, HAaBBIKAMH IOATOTOBKH 0030pOB,
aHHOTAI[MH, COCTaBJICHUs peepaToB, HAYYHBIX JOKJIANOB, MyOIUKAIUil U
oubsnmorpaduu Mo Hay4yHO-HCCIIEAOBATENBCKOM paboTe ¢ HCHOJIb30BAHUEM
nU(ppOBBIX CPEACTB U € ydyeToM TpeOoBaHMM  HMH(OpPMAIOHHON
Oe3omacHoCTU

B kxypce «BbluncnuTenbHblE METONBI B PEIICHWH HMHXXEHEPHBIX 3aJau», paccMaTpUBAIOTCS
TEXHOJIOTUU O6pa6OTKI/I qHCII0OBOU I/IH(l)OpMaIII/II/I, a TaKKC TCXHOJIOTMU PCIHICHUA BBIYUCIIUTCIBHBIX 3a/1a4,
TaKUX KaK pelIeHHe HENWHEWHBIX ypaBHEHUN M CHCTEM ypaBHEHUH, MHTETPUPOBAHHUS U 00pabOTKU
OKCIICPUMCHTAJIIBHBIX JaHHBIX (pemeHI/Ie 3aaa4yu alrpoKCuMal 1 I/IHTCpHOJ'IHIII/II/I), HaXO0XKICHUC TOYCK
JKCTpEMyMa, pelieHre ONTUMH3AIMOHHBIX 3a7a4 U penienue 3anaun Komm cpenctsamu nakera MathCad,
a taxxe npunoxkenuss Exel makera Microsoft Office. Ha mpumepe makera MathCad usyuaercs pazgen
uHpopMaTuku «CUCTEMBI JJI1 aBTOMATH3AI[UN MATEMAaTUIECKUX U HAYYHBIX PacueTOBY.

Bombinyro posib B Kypce nMeeT KOMITIEKC JTabopaTOPHBIX U MPAKTHYECKUX paboT, TI1aBHOM 3a1adeid
KOTOPOTO SBIISIETCS OOy4YeHHE CTYIEHTOB B IMPOIIECCE MX CAMOCTOSITENHFHOW paboThl Ha KOMITbIOTEpAX,
IMMOJIYYCHHUE HABBIKOB IMPUMCHCHUA COBPEMCEHHBIX I/IHCbOpMaI_[I/IOHHBIX CUCTEM JIA PCIICHUA Pa3IMYHBIX

npohecCHOHANBHBIX 3a]1ay.




4 BOCIIUTATEJIbHBIN OTEHIIUAJ TUCITATIIUHBI

HG.HI/I U 3aJa4YU BOCIIMTAHHA, BOCTIIUTATEIIHHBIN IOTCHI A JUCLUIIIINH:

HanpasJienusi/mean
BOCIIHUTAHMS
[Ipodeccuonanshoe u
TPYyZIOBOE BOCITUTAHHUE

3aga4y BOCIUTAHUSA
(ko)

B16- ®opmupoBanue
KYJIbTYpPBI
HCCIIEIOBATENbCKON 1
WH)KEHEPHOU
JeSITeNIbHOCTH

BocnurareabHBI MOTEHIMAJ
AMCHMILIMHBI

Hcnonb30Bannue BOCOUTATEILHOTO
noreHumana aucuumiue "Muxenepnas
U KoMIlboTepHas rpaduka’, "Jleranu
MAalINH U OCHOBBI KOHCTPYUPOBaHUS"
Uit POPMUPOBAHUS HABBIKOB BIIAJICHHS
IBPUCTHUYECKUMHU METOJIaMU TIOUCKA U
BbIOOpA TEXHUUYECKUX PELICHUN B
YCIIOBUSIX HEOTIPEACIEHHOCTH Yepe3
CHeIMalIbHbIE 3a/1aHus (METOAUKU
TPU3, mopdonornyeckuii anamms,
MO3TOBOM IITYPM U JIp.), KYJIbTYpbI
MH)XEHepa- pa3paboTurKa yepes
OpraHMU3aIMI0 TPOEKTHOM, B TOM YHCIIe
CaMOCTOSITENIbHOM pabOThI
o0y4aromuxcsi ¢ UCHOIb30BaHUEM
IPOrpaMMHBIX TAKETOB.




5 CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUILJINHBI

5.1 Cmpykmypa y4ebHol ducyunnuHbl «BblyucriumernbHblie MemoObl 8 peweHuu

UH)XeHepHbIX 3a0a4»
Cemectp — 3
Bunpl yueOHBIX 3aHATHH, . < 8 2
U UX TPYIOEMKOCTb S E QE( E E § <
(B uacax) E* S| g8 )L; . 8 E
o =
Ne | Ha3zBanue Tembl/pa3ena yueOHOU g 2 = 2 E| o= &2 *5 ; 5
n/n JTVCIIATUTHHEI = | Ex| Zd 2E|x X S | 8 & b
=S| 25| 8 58| EE| EE| 28| gE
s E5 2358 25 85 ¢ £ 2
= X8 2§ % SRS ET | = =
o, g = z|F < < e
= = | O p= ~
3-OI1K-6,
1 Beenenne B MathCad, pa6ora ¢ 4 5 5 4 KU 5 v- OIK-6,
HaceHBa TTKP1- B- OITK-6
[MocTpoenue rpadukoB GpyHKIUH B 4 3-OIIK-6,
2 S v 2] 2 | 2] 3 | Ku 8,5 | V-OIIK-6,
B-OIIK-6
Pemienue HenMHENHBIX ypaBHEHUI 3-VKE-I,
3 |u nouck 3KcTpeMyMOB QyHKLMHA B | 4 4 2 5 KU 7 | Y-YKE-1,
Excel u B MathCad B-YKE-1
3-YKII-2,
4 Of;jgima AKCIIEPUMEHTATBLHBIX 4 ) ) 4 KU HK9PZ 5 V-VKIL2,
8 ' B-VKII-2
Pemenue 0ObIKHOBEHHBIX 31— V-VKE-1,
5 |mudpepeHnManbHBIX ypaBHEHUH B | 2 4 2 7 1 11,5 | B-YKE-I
MathCad
Pelenue 3a1aum anmpoKCUMAIUK [TKP3- V-VKE-1,
6 cpenctBamu Excel u MathCad 2 6 2 6 K1 12 125 B.yKE-1
Pelienye onTHMH3AHOHHBIX 3-YKII-1,
7 |3amau cpeactBamu Excel u 2 6 2 10 21135 HI?Z‘ 11,5 | Y-YKI-1,
MathCad B-VKII-1
MareMaTHueCKoe MOJICIIUPOBAHHUE 3-OIIK-10
8 | MathCad AP 4| 4 | 4] 6 | Ku 9 | V-OIIK-10
B-OITK-10
Uroro: | 24 30 18 45 70
9 \ OK3aMeH €) 30
* — COKpalleHHOe HauMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMma MakcHMaJbHBIX 0allioB J0JKHA ObITh paBHa 100 3a cemecTp, BKIItOUas 3a4eT U (WIIN)
9K3aMEeH

CokpalieHre HaMMEHOBAHUHN (POPM TEKYLIETr0 KOHTPOJIS M aTTECTALlUK Pa3/eioB:

Oo6o3nauenne | [ToiHOe HAUMEHOBaHUeE

KU1 KoHTposb o ntoram

I1IKP ITpakTHyeckast KOHTpoOJbHasE paboTa
13 Jomamasist pabota

€ DK3aMeH




5.2 CodepikaHue y4yebHoOU ducyunuHbl

5.2.1 Jlekuuu
J
: &
Ne | Tema/paszaen yueOHOM S "»
pasaeiny Conep:xanue = 2
n/n AUCHUTLTHHBI > 5
23
= oz
Beenenne B MathCad, | O0mas XxapakTepuCcTHKa MTAKETOB MPHUKIIAIHBIX IPOTPaAMM JIJIst
paboTa c MacCMBaMH | aBTOMATU3alMU MaTEMAaTUYECKUX M HAyYHBIX pacyeToB. O0iacTu
npuMeHenus maketoB MathCad, MatLab, Maple. Pemenne
WH)KEHEpHBIX 33/1a4 B makere MathCAD.
Beenenue B MathCAD. HazHadyeHnne 1 OCHOBHBIE BO3MOKHOCTH
| nakera. HaznHaueHne OCHOBHBIX 4acTel OKHa Mpu paboTe ¢ )
MathCAD. Pa6ota ¢ Tekctom. U3menenue mpudros.
OcHoBHbIE PUEMBI BBOJIA M peAaKTUPOBaHUS (HOPMYIL.
Omnpenenenne NepeMeHHbIX, QYHKIUH, U JUCKPETHBIX apTyMEHTOB.
Berpoennble pyHKIIMM U KOHCTaHTHI. Briunciienne BeIpakeHUil 1
paboTa B pexumMe NpsAMbIX BblunciaeHuid. Onepauuu ¢
KOMIUIEKCHBIMU YHCIIAMHU.
Beenenne B MathCad, | BekropHo - maTtpuunbie oneparuu B nakete MathCAD.
pabota ¢ maccuBamu | OmpezneneHue BEKTOPOB U MAaTpULl. MaHUTYJISIIUU C BEKTOPaMH U
MaTpUIlaMU U UX 3JIeMEeHTaMu. MaTpu4HbIe OTIEPALINH U
2 MaTpUyHble QYHKLUU. 2
Pewrenne cucreMsl IMHEMHBIX YPaBHEHUH, BBIUNCIIEHUE
oTpeAeNuTeNs, COOCTBEHHBIX 3HAYEHHI U COOCTBEHHBIX BEKTOPOB
MaTpHIIbIL.
[octpoenue rpapukos | [locTpoeHne rpa¢uKoB QPyHKIUH OTHON IEPEMEHHOU B
3 dynkmmit B MathCad | I€KapTOBBIX M MOJSPHBIX KoopauHarax B MathCAD. Iloctpoerne 2
rpadukoB nosepxHocreid. @opmarupoBanue rpaduKos.
Pemenue HenmHEMHBIX .
o Brruucnenus B cucreme MathCAD. Permenue HelmMHEHHBIX
yYpaBHEHUU U TIOUCK . .
4 .. | ypaBHeHuil. Haxoxxienue kopHelr MHOrouwieHoB. Pemenue cucrem | 2
OKCTPEMYMOB yHKIIHH aBHeHWH. Pemmenne 3a1ad Ha SKCTPEMYM
B MathCad p ' PEMYM.
O6paboTtka
AKCIEPUMEHTAIbHBIX
P O06paboTka sKcriepuMeHTaIbHbIX JaHHBIX B MathCAD.
JaHHBIX. Perrenne N N
5 - Nurtepnonsiius crunaitnamu. JInHelHOe peicKazaHue. 2
AMNmpokcUMaIys 3KCIIePUMEHTATbHBIX JaHHBIX.
arnMpOKCUMAIINH
cpenctBamu MathCad
Pemenue
6 OOBIKHOBEHHBIX Pemenne nuddepeHmanbHbIX ypaBHEHUN U CUCTEM )
middepeHnmanbHbX | AuddepenunanbHbx ypaBHenuit B MathCad.
ypaBHeHui B MathCad
O06paboTtka
p CumBonbHbie Beuucienus B MathCAD. Cratuctuueckas
7 | BKCHEpUMEHTAIbHBIX 2
obpaboTka mannubix B MathCAD.
TAHHBIX
IToctpoenue rpadukos N
OCTPOCHHE I'D aguxo [TocTpoenne u m3MeHeHWE auarpamMm U rpadukoB GYHKIHA B
KIUH, peleHne o
pyn LH, p EXCEL. Toctpoenue rpapukos noepxHocteit B EXCEL.
8 | HeIMHEWHBIX ypaBHE- 2

HUW U ITIOMCK YKCTPEMY-
moB (yHkmmii B Excel

Pemenue ypaBHeHU U TIOUCK SKCTpeMyMOB GyHKIUI B Microsoft
Excel.




Pemenue 3agaun
arnmpOKCUMALINH

Pemenne 3amaun anmpoxcumanuu B EXCEL. Haxoxnenue
KOA((PHUIHMEHTOB HEIMHEHHON armpoOKCUMHUPYIOLIEH 3aBHCUMOCTH

cpencrBamu Excel nyréM  cBeneHus e€ K JuHEHHOW.  BpiOop  myumiei
9 aIMpOKCUMHUPYIOLIEH 3aBUCUMOCTH. 2
OOmmii  Meron  HaxOXKIEHHUS  HapaMeTpoB  IPOHU3BOJILHOM
anIpOKCUMHUPYIOIIEH  3aBUCUMOCTH C  I[OMOULIBIO  METOJa
HAaVMEHBIINX KBaJPaTOB U HAACTPOUKH «Ilouck pemenus».
Pemenne Pemenne  onmTuMu3anMOHHBIX  3amady  cpeactBamu  Excel.
ontuMmu3alMoHHbIX | Kiaccuukanuss  onTUMU3alMOHHBIX — 33Aad. Tumbsl  3agad
10 3aJ1a4 CpeICTBAMU JMHEWHOr0 MNporpaMMHpoOBaHus. PelieHwe npocreriiei 3agadyu )
Excel u MathCad JIMHEMHOTO MpOrpaMMHUpPOBaHUA. Y CTpaHEHHE HEOIPAHUYECHHOCTH
neneBor Qynkuuu. TpaHcmopTHas 3amada. 3amadul ¢ OyJIeBBIMH
[IE€PEMEHHBIMU.
Marematuueckoe Ocuogsl mporpammupoBanusi B MathCAD. CocraBnenue
11 MOJEIUPOBAHUE B 2
MathCad noanporpamm B MathCAD.
Maremaruteckoe [Ipumenenne makera MathCAD s pemenus 3aaa4
12 MOJIEJIMPOBAHUE B N 2
MathCad TEOPETUYECKON MEXAHUKH.
5.2.2 [IpakTUyecKue 3aHATUA
J
Ne Tema/paznen § C:E
u/n yueOHOM Conep:xkanue =S =
AU CHMIITHHBI = 2
=z
1 Brenenue 8 MathCad | Beenenue B MathCAD. Beruucnenue Boeipakennii. OnpeneneHue )
GbyHKIHUH.
) Ejjf;:g{;lz ?gig)fsi; Berpoennsie pynkiun MathCAD. IToctpoenue rpadukoB B )
N MathCAD. Brruucienue npou3BOIHBIX U MHTETPAJIOB.
byHKIMIA
Pemenne HenmMHENHBIX
3 ypaBHEHUi U morck | Pellenyre HEIMHENHBIX YPaBHEHUN U CUCTEM IIPU TOMOLIH 5
skctpemymoB ¢ynknuii | MathCAD. Pemenue 3a1a4 Ha S5KCTPEMYMBEL.
B MathCad
Obpaborka Pemenue 3anay Ha 00pabOTKY SKCIIEPUMEHTANIBHBIX JAHHBIX B
4 | SKCTIEpHMEHTATBHBIX MathCAD. Amm 2
. POKCUMAIIMSI SKCIIEPUMEHTANIbHBIX JaHHbIX.
JTAHHBIX
O6paboTka
OKCHICPUMCHTANIEHBIX | CyvponpabIe Beruncnenns B MathCAD. CratucTiaeckast
5 AAQHHBIX, PCHICHAC obpaboTka manubix B MathCAD. 2
OOLIKHOBEHHEIX 3amuta J[31 mo reme «Pemenue 3agaun Komm B MathCad»
g depeHInaIbHbIX
ypaBHeHuii B MathCad
6 Pasnensi 4-6 [IpakTruyeckas koHTpoabHast pabota Ne2 o reme MathCAD. 2
[1KP2
Perrenue 3amaun Pemenue 3amaun annpokcumanuu B EXCEL. IToctanoBka 3agauun
anmnpoKCUMaluu arrpoKCuMalum. JIuneiinas perpeccus.
7 cpencreamu Excel Henunelinas 3aBucumocts. VMcnonp3oBaHue JTMHUN TPEHAA IS 2

HaxO0XJIeHUS K03(PPHUIINEHTOB HETMHEHHON anmpOKCUMHUPYIOIEH
3aBUCUMOCTH. (1)




Pemenue 3agaun
arnmpOKCUMALINH

Pemienne 3amaunm anmpokcumanuu B EXCEL. Jluneiinas
perpeccus. HenuueitHasa 3aBucumocTs. lMcnonbs3oBanue nvHUU

8 cpenctBamu Excel TpeHAa I HaXOXKACHUS  KOA(D(PHUIIMEHTOB  HEIWHEWHOU 2
anMpOKCUMHUPYIOIIEH 3aBUCUMOCTH.
Paznener 3-5 [IpakTrueckas koHTpodbHas padora Ne3 o Teme «lccnenoBanue
9 T[IKP3 ¢dbynakuit B Excel. Anmpokcumarusi HeTMHEHHOW 3aBHCHMOCTBIO B 2
Excel u 8 MathCad».
Pemrenue Pemenne ontuMm3anmoHHBIX 3amad cpeactBamu Excel. 3amaunm
10 ONTUMHU3ALMOHHBIX | JIMHEWHOTO MporpamMmmupoBaHus. TpancnopTHas 3a1ava. 3agadu ¢ )
3aJa4 cpeicTBaMu OyJeBbIMU NIEPEMEHHBIMH.
Excel
Peurenne Pemenne onTumu3anuonHbix 3agad B MathCad. (1)
11 ONTUMHU3AIIMOHHBIX 2
3amay B MathCad
Pertenue Pemenue ontumuzanuonueix 3agad B MathCad. 3amura /132 mo
12 ONTHMM3ALMOHHBIX | Teme «Pemenne ontumu3zanmonHbx 3anad B MathCADy. 2
3agad 8 MathCad
[TKP4 - Pemienue
13 onTuMu3alMoHHblx | [IpakTudeckast KoHTpoJsibHast pabota Ne4 mo Teme «Perenue )
3a/a4 CpeJCTBAMM | ONTUMHU3AaLMOHHBIX 331a4 B Excel u B MathCad».
Excel u MathCad
Marematnueckoe
14 MOJIECJIUPOBAHUE B Pemenue 3amau Teopernueckord Mexanuku B MathCAD. 2
ACJIMP p
MathCad
MaremaTtnueckoe
15 MozenupoBanue B | Pemenue 3anau reoperndeckor mexanuku B MathCAD. 2
MathCad
5.2.3 J/labopaTopHbIe 3aHATUA
s
Ne | Tema/pasznen yueonoit S -
ema/paznein yuedno Conep:xanue = A
n/n AUCIHILTHHBI 25
H o
2
Beenenue B MathCad
1 5 > | PabGora c Bektopamu u MaTpuniamu B MathCAD. 2
paboTta ¢ MaccuBamMu
[IKP1 - Beenenue B
2 | MathCad, noctpoenue | [Ipaktudeckas kouTposbHas pabora Nel mo reme MathCAD. 2
rpaduxoB QyHKINN
OO6paboTtka
Pemenue 3anay Ha 06pabOTKyY SKCTIEpUMEHTABHBIX JTAHHBIX B
3 | 3KCIEepUMEHTAJIBHBIX N N 2
MathCAD. Unrepnonsus craiinamu. JInHeitHoe npeicka3anue.
TAHHBIX
Pemienue
4 OOBIKHOBEHHBIX Pemenue nudpepennmansubix ypaBHeHuiit B MathCAD. Pemenue )
muddepeHnManbHeIX | 3ana4un Ko u kpaeBoit 3agaun B MathCAD.
ypaBHenuii B MathCad
Pemienne HenmuHeNHBIX
9 [Moctpoenue rpaduxo u auarpamm B Excel. Ucnonb3oBanue
yYpaBHEHUN U TTOUCK
5 Hazactpoek [logbop mapamerpa u [louck pemeHus Ais pemeHus 2

HKCTPEMYMOB (PYHKITHIT
B Excel

YpaBHEHUH U OTHICKAHUS SKCTPEMYMOB (DYHKLIUH.
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Pemrenue 3agaqu
anmpoKCUMAITUU
cpencrBamu Excel

Pemenne 3amaun anmpoxcumanuu B EXCEL. Haxoxnenue
KOA((PHUIHMEHTOB HEIMHEHHON armpoOKCUMHUPYIOLIEH 3aBHCUMOCTH
nyréM  cBeneHus e€ K JuHEHHOW.  BpiOop  myumiei

6 ANIIPOKCUMUPYIOIIEH 3aBUCUMOCTH. 2
OOmmii  Meron  HaxOXKIEHHUS  HapaMeTpoB  IPOHU3BOJILHOM
anIpOKCUMHUPYIOIIEH  3aBUCUMOCTH C  I[OMOULIBIO  METOJa
HAaVMEHBIINX KBaJPaTOB U HAACTPOUKH «Ilouck pemenus».

Pemenue Pemenne onTUMU3alMOHHBIX 3amaud cpeiacTBamu Excel. 3amaum
7 ONTUMU3ALMOHHBIX | JIHNHEMHOrO NMpOrpaMMUpOBaHusA. TpaHCHOpTHas 3a/1ada. 3aJaduu C 2
3aja4 cpeAcTBaMu | OyJneBBIMU TIEPEMEHHBIMHU.
Excel
Maremarnueckoe
8 mozenuposanue B | CocraBnenue noanporpamm B MathCAD. 2
MathCad
Maremarnueckoe
9 MozenupoBanue B | Penenue 3anay reopetndyeckor Mexanuku B MathCAD. 2
MathCad

5.2.4 CamocTosiTe/IbHasA pa6oTa 00y4YaroUMXCs

CamocrosTenbHast paboTa cTyneHTa o y4yeOHol nucruruinae pernaMmentupyetcs «llomoxxenuem
00 opranuzaiuu caMocToaTesbHON padboTsl cryaeHToB B HTU HUSAY MUDN».

CamocTtosTenbHas paboTa CTyIeHTOB B 3-M cemecTpe (45 4acoB) moapa3syMeBaeT MpopaboTKy
JICKIIMOHHOTO MaTepuaja ¢ UCIOJb30BaHUEM PEKOMEHyeMOU JINTepaTyphbl (METOMUYECKUX ITOCOOUH TI0
Kypcy) Ui MOATOTOBKH K JaOOpaTOPHBIM, MPAKTHUYECKUM U KOHTPOJBHBIM PadOTaM U BBINOJHEHHE
KOHTPOJIbHBIX JIOMAITHUX 3aJaHH.

Tema/paznen
Ne . . Tpynoem-
y4eOHoit Bua camocTosiTe/IbHOI padoOThHI M ee cogep/KaHue
n/n KOCTb,9Aac.
JUCIHHUILIHHDBI
1 |Paznensr 1-8 N3yueHue AOMOIHUTENBHOTO MaTeprasa o TeMe JEKIUU 1 gac/mexir.
1 yac/
2 |Pazpens! 1-8 [ToarotoBka k 1abopaTopHbIM paboTam
pabory
luac/
3 |Pazpens! 1-8 [TonroroBka K MpakTU4ECKUM padboTam
pabory
Pasnensr 1,2 [ToaroroBka K KOHTPOJIBHBIM pabOTaM:
- [IKP1 «BBeneune B Mathcad» 1 wac
Paznener 3,4,5
- [IKP2 «Pemenune nHXeHEPHBIX 3a7a4 ¢ momotbio Mathcady 2 gac
4 - [IKP3 «MccnenoBanue dpynkuuit B Excel. Annpokcumanus
Pa3nen 6 NN
HeIUHeHHo 3aBucuMocThio B Excel u 8 MathCad» 2 yac
-ITKP4 «Pemenne ontuMu3anuoHHbIX 3a1a4 B Excel u B
Paznen 7 MathCad» 2 yac
P 5 BrinonHenne gomaniHux 3agaHui 3
azJen yac.
5 g - 131 «Pemenne 3agaun Komm B MathCad»
Paznen 7 3 gac.
- 132 «Pemenne ontumMu3aninoHHbIX 3a1ad B MathCady
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6 OBPA3OBATEJIBHBIE TEXHOJIOT' M

PekoMenpanuu [uisi mpemojaBaTelis MO HCIOJB30BAHUIO HH(DOPMAIIMOHHO-00pa30BaTEIbHBIX
TexHoJoruil coxaepxkarca B «llojmoxxkeHun 00 OpraHu3alMOHHBIX (QopMax U  TEXHOJOTHUSX
obpazoBarenbHoro npoiecca B HTU HUAY MUON».

[Tpu peanuzanuu nporpamMMbl JUCUUILIINHBI «BBIYUCIUTEIbHBIE METO/IbI B PEIICHUH UHKEHEPHBIX
3a/1a4» MCMOJIB3YIOTCS pa3iMuHble 00pa30BaTeIbHbIE TEXHOJIOTMU — BO BpeMsl ayJAMTOPHBIX 3aHATHI (72
yaca) 3aHATUS IPOBOIATCS B popMe JIEKLUM, JTaOOpaTOPHBIX U MPAKTUUECKUX 3aHITUH.

B npouiecce u3ydeHuss JUCHUIUIMHBI Ha JIEKUIHUAX, KOTOPbIE MPOBOASTCS B CIEMAIM3UPOBAHHOM
ayJIUTOPHUH, UCIIOJIb3YETCSl MYJIbTUMEINUHBIN TPOEKTOP U 3apaHee MOArOTOBICHHBIN JeMOHCTPALMOHHBIN
MaTepual.

B Hauvane kaxmoro cemecTtpa BCE JKENAIOUIME CTYACHTHI OO0ECHEeUMBAIOTCS 3JIEKTPOHHBIMU
BEPCHUSIMH METOJMYECKUX MOCOOUH, UMEIOIIUXCS Ha Kadeape, Mo u3ydaeMoMy Kypcy IIsl paboThl [oma.

Ha cepBepe xadenpsl OpraHmzoBaH KaTajlol CO BCEMH METOJUYECKUMHU IOCOOHMIMH,
pa3paboTaHHBIMU Ha Kadeape, Ui BO3MOXKHOCTU MOCTOSHHOTO CTYI€HYECKOT0 JA0CTYIa K HUM € JIH0O0r0o
KOMITbIOTEpA BO BpEMsI BCEX BUOB 3aHATUM.

Jlis moBbIIIeHHs] YPOBHS 3HAHUM CTYICHTOB MO Kypcy «BpluucIuUTEIbHBIE METOABI B PEIICHUU
WHXXEHEPHBIX 3aJlay» B TEUCHUE CEMECTpa OPTraHM3YIOTCS KOHCYJIbTAIlMU IperojiaBaresiei (CoriacHo
rpaduxy koHCynbpTanuii kadenpsl AY). Bo Bpemst KOHCY/IbTallMOHHBIX 3aHATHIA:
®  TIPOBOAUTCS OOBSICHEHUE HETIOHSATHBIX JIJIsl CTY/IEHTOB pa3/ieiioB TEOPETUUECKOTO KypCa;
®  Pa3bACHAIOTCS aITOPUTMBI PEIICHUS 3a/1a4 UHIUBUIYaTbHBIX JTOMAIIHUX 33/1aHUN;
® MPUHUMAIOTCS 33JJOJKEHHOCTH 110 TECTOBBIM U KOHTPOJIBHBIM paboTaM U T.1I.

PeaJ'II/IBaI_II/IH KOMIICTCHTHOCTHOI'O ITOAX0Aa NPEAYCMATPUBACT IIUPOKOC UCIIOJIB30BAHUC B y‘le6HOM
mponecce AaKTUBHBIX W HWHTCPAKTHBHBIX q)OpM IMPOBCACHU A 321H$ITI/II>1, nmpearojgararommux aKTUBHYIO
06paTHy10 CBAA3b MCXKAY IIPCIIOAaBaTCIIEM U CTYICHTAMU.

B nponecce n3ydyeHus: IUCHUIUIMHBI «BBIYUCIUTENBHBIE METO/IBI B PEIICHUN MHKEHEPHBIX 3a7a4»
UCIIONIB3YIOTCSI MHTEPAKTUBHBIE (OpMbl OOyYeHHs MpU TMPOBEACHUU IJAOOPATOPHBIX MPAKTHYECKUX
3aHATHI:

- BBICTYIUIEHUE CTYAEHTOB C JTOKJIAIOM I10 TEME JJII CAMOCTOSITEIILHOTO U3YUEHNUS;

- 3alMTAa JIOMAIIHETO KOHTPOJIBHOIO 3aJaHHUS;

- TIUCKYCCHUU;

- IPE3CHTALU Y.

O0beM 1a0OpaTOPHBIX TMPAKTUYECKUX 3aHATUH, MPOBOJUMBIX B HWHTEPAKTHBHOU ¢opme,
cocraBiisieT 18 yacos.

7 ®OHJ OHEHOYHbBIX CPEACTB

@DOoHJ OICHOYHBIX CPEJCTB IO JUCIUILIMHE 00ECreurBaeT MPOBEPKY OCBOCHHS TUIAHUPYEMBIX
pe3ynbTaToOB O0y4YeHHs (KOMIETEHIMH U MX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUSITHI pyOeKHOTo U
MTPOMEKYTOYHOTO KOHTPOJIS IO TUCIUTUINHE.

Cas13b Mex 1y (hOPMHUPYEMBIMU KOMIETSHITMSAMHI U ()OpMaMU KOHTPOJISI UX OCBOCHHUSI TIPEJICTaBIIC-
Ha B Ta0yHIe (Oanuvie uz mabauyst n.5.1):
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Kommerenmus

NHnukatopsl 0OCBOCHUS

Tekymuii KOHTPOJIb U
aTTecTalus pa3/eioB
(bopma, Henes)

OIIK-6 Cnocoben
IIOHUMATh
MPUHIUIBL pabOTHI
COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTUI U
UCTOJIB30BATh HX
IVl pelleHus 3ajaad
npodeccroHabHOM
JeSATeNbHOCTH

3-OIIK-6 3HaTh TPUHIUIIBEI PaOOTHl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH U CIOCOOBI MX
UCIIOJIb30BAaHUS JJISl PElICHUs 3a]ad
po(heCcCHOHANTLHOM e TEIbHOCTH

Y-OIIK-6 YmeTh BbIOMpaTh COBpPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTMH M HCIOJIB30BaTh UX
JUIsL peleHust 3afad npogecCHOHATbHON ASITEeTbHOCTH
B-OIIK-6 Bmanmerp HaBbIKamMu pabOTHI C
COBPEMEHHBIMH WH()OPMAIMOHHBIMU TEXHOJIOTUSIMU M
crocobaMy UX HWCHOJB30BaHUS JJISl PEHICHUs 3aj]ad
po(hecCHOHANTLHOM e TEIbHOCTH

OIIK-10 Cmocoben
pa3palaTbIBaTh
QIITOPUTMBI U
KOMITbIOTEPHbBIC
IPOrPaMMBlI,
IIPUTOIHBIC JIIS
MIPAKTUIECKOTO
IPUMEHECHHUS

3-OIIK-10 3narh: mpUHOMIBI U OCHOBHI pa3paboTKu
QITOPUTMOB U KOMIBIOTEPHBIX MPOrPaMM, IPUTOTHBIX
JUTSL IPAKTUYECKOTO TPUMEHEHUS

V-OIIK-10 Ymerb: pa3pabaThiBaTh alropuTMbl U
KOMIIBIOTEPHBIE MPOTPaMMBbl, MPUTOAHBIC IS
NPaKTUYECKOTO IPUMEHEHUS

B-OIIK-10 Bnangers: HaBbIKamMu pa3pabOTKU
QITOPUTMOB U KOMIBIOTEPHBIX MPOrPaMM, IPUTOTHBIX
JUTS IPAKTUYECKOTO TIPUMEHEHUS

VKE-1 Cnocoben
HCIIOJIb30BAaTh
3HAHUS
€CTECTBCHHOHAYYHBIX
JTHACIUTLUINH,
MPUMEHSITh METOJIBI
MaTeMaTHYECKOr0
aHajgu3za u
MOJICTTUPOBAHUS,
TEOPETHICCKOTO W
AKCIIEPUMEHTAILHOTO
HCCIENOBAHUS B
IMOCTABJIEHHBIX
3a7a4ax

3-YKE-1 3Hare: OCHOBHBIE 3aKOHBI €CTECTBEHHO-
HAyYHBIX  JUCIMIUIMH, METOJbl MaTeMaTH4ECKOI0
aHajgM3a W MOJICJIMPOBAHMS, TEOPETUYECKOTO U

SKCHICPUMCHTAJIIBHOT'O UCCIICIOBAHUS.

V-VKE-1 yMerb: uCHNONB30BATh MaTE€MaTUUYECKHE
METOJIbl B TEXHUYECKUX MPHUII0KEHUAX, PACCUUTHIBATH
OCHOBHBIC  YHUCJIOBBIE  XAPAKTEPUCTUKU CIyYaWHBIX
BEJIMYMH, pPElIaTh OCHOBHBIE 3aJa4d MaTEMATHYECKOU
CTaTUCTUKH; PEIIATh TUIIOBBIE PACUETHBIE 3a/1aUH.
B-YKE-1 Bmagerp: MeTOOaMH  MaTeMaTHYECKOIO
aHalli3a U MOJEIUPOBAHMS; METOJAMH PELICHUS 3a1a4
aHajgM3a M  pacyeTa  XapaKTePUCTUK (PUINUECKUX
CHCTEM, OCHOBHBIMH  TNpUEMaMH  00paboTKH
OKCIIEPUMEHTAJIbHBIX JIaHHBIX, METOJIaMU pPabOThl C
MPUKJIAJAHBIMU TIPOTPAMMHBIMU ITPOAYKTAMH.

VYKI-2 Cnocoben
UCKaTh HY)KHBIE
WUCTOYHHUKH
uHpOpMaLUU U
TaHHEIE,
BOCIIPUHUMATh,
aHaJM3UPOBATbH,
3allOMUHATh U
nepeaaBaTh
uHpOpMaIIHIO C
WCTIOJIb30BaHUEM
U(POBBIX CPEJICTB,
a TaK)Ke C TOMOIIBIO
aJITOPUTMOB TIPH

3-VKII-2 3Hate: MeToauku cOopa U 00pabOTKH
UHPOpPMALIUU C HCIOJIb30BaHHEM IHM(PPOBHIX CPECTB,
a TakKe akKTyaJlbHbIe PpOCCHUHCKHE U 3apyOeKHbIE
UCTOYHUKUA HMHpOpMaLuu B cdepe npodeccnoHanbHON
NeSITETPHOCTH, ~ TPUHIMIBI, METOABl W CpeACTBa
pelIeHuss  CTaHAApPTHBIX  3agad MpodecCHOHATbHON
JESITEIbHOCTH C HCIOJIb30BAHUEM ITHU(PPOBBIX CPEICTB
U C YYETOM OCHOBHBIX TpeOoBaHMH HMH(OPMAIIMOHHOMN
0e30MacHOCTH

V-VKII-2 VYMmeTb: mNpuUMEHATb METOAMKH IIOUCKa,
coopa m 00paboTKu WHGOPMAIUH; C UCIIOITH30BAHUEM
IUQPPOBBIX  CPEACTB,  OCYLIECTBISATh KPUTHUECKUH
aHAIU3 M CHHTE3 MH(POpMAIUHU, MOJYyYEeHHOW U3
pasHBIX HMCTOYHUKOB, M pelaTh CTAHJAPTHHIC 3aJauu

[IpakTnueckas
KOHTpOJIbHast padota 1
-4

[IpakTryeckas
KOHTpOJIbHAsI paboTa 2
-9

[IpakTnueckas
KOHTpOJIbHast paboTa 3
- 12

IIpaxTrueckas
KOHTpOJIbHasI paboTa 4
-16

Brimonaenue
Jlomamuero 3aganus 1
-11

Brimonnenune
JlomamHero 3a1anus 2
- 13
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pabore ¢ po)eCCHOHAIBHON JCATEIPHOCTH C HCIOJIb30BAaHUEM
MOJTYYEHHBIMH U3 U(GPOBBIX CPEICTB U C  Y4eTOM  OCHOBHBIX
pa3IMYHBIX TpeOoBaHUI MHPOPMAITMOHHOM 0€30MacHOCTH
HUCTOYHHUKOB B-VKII-2 Brnagers: wMeromamu IoMcKa, cOopa U
AaHHBIMH C LI€JIbI0 00pabOTKH, KPUTHYECKOTO aHaiM3a MW  CHHTE3a
3¢ pexruBHOrO UHPOpPMALIUK C HCHOJIb30BaHUEM LU(POBBIX CPEICTB
HCIOJIB30BAHUA Ul  pelleHus IIOCTAaBJICHHBIX 3a1a4y, HaBBIKaMU
TIOJTyCHHON MOJATOTOBKH  0030pOB,  aHHOTAIMW, COCTABJICHHUS
MH(bOPMALMH JIs pedepaToB, HAyYHBIX JOKJIAJOB, MYyOIMKaMA W
pemecHus 3a1a4 oubnmuorpadguu Mo HAYYHO-HCCIENOBATEIILCKON paboTe
C MHCIIOJNIb30BaHHEM IU(PPOBBIX CPEICTB U C y4ETOM
TpeboBaHuil MH(POPMAIIMOHHOW 0€30MaCHOCTH

B nemsx noBeimeHust 3¢(HEKTUBHOCTH MpoIiecca 00yYeHHUs CTYJASCHTOB M CTUMYJIHUPOBAHUS HX
CaMOCTOSITENILHOUM pabOThI B TEUCHUE CEMECTPA HCIIOIB3YETCs CUCTEMA KOHTPOJIS TEKYIIeH yCreBaeMOCTH
u poctmxenus I1P YV /I, Bkiarovaromas:

- IIOCCUICHUE JICKIIHIL;

- BBINOJIHEHHE JTJAOOPATOPHBIX padoT;

- BBINIOJIHEHUE NMPAKTUUYECKUX padoT;

- BBINOJHEHUE JOMAIITHKX KOHTPOJIbHBIX padoT;

- BBINOJIHEHUE TMPAKTHYECKUX KOHTPOJIBHBIX paboT (MpoBEpKa MPAKTUUYECKUX HABBIKOB

CTYJICHTA).

Jlis  OLEHKM  JOCTWXKEHUH  CTyJIeHTa HUCIOJIb3yeTcss  OajlIbHO-pEWTHUHIOBAas — CUCTEMaA
(ITpunoxxenwue 1).

Jis nenelt mpoMeXyTOYHOM aTTecTaluu Hcnonb3yercs Gony oueHouHbix cpeacts (POC) mo
mucuuiuivHe. B IIpunoskeHun 2 npuBeaeHbl BOIPOCH! JUIsl OATOTOBKU K SK3aMeHY, a Takke o0paslibl
IK3aMEHAIMOHHBIX OUJIETOB.

Pe3ynpTaThl KaXK0ro TECTOBOTO 3aJaHMs OLIEHUBAIOTCS B OaiiaX, Ha OCHOBAHHUU KOTOPBIX
BBICTaBJISIETCS OLICHKA.

3ananue, 1o KOTOPOMY ITPOBOJIUTCS TECT, CYUUTAETCS 3aUTCHHBIM, €CIIU 110 HeMYy HaOpaHO He MEeHee
MOJIOBUHBI OT MAaKCUMAJIbHOTO KOJIMYECTBA OAJIIOB.

WTOroBelli KOHTPOJb MO OKOHYAHWU OCBOEHUS IMCLUMILIMHBI «BpUMCIMTENBHBIE METOIBI B
pELIeHNH WHKEHEPHBIX 3aj[au» MPOBOJUTCS B GopMe 3K3aMeHa.

K sx3ameHy B KOHIIE 3-T0 cemMecTpa J0MYCKalOTCs CTYCHTHI, CIaBIINE BCe J1a0opaTopHble paboTHl,
BBITNIOJIHUBIIHNE BCE KOHTPOJIbHBIE Pa0OTHI HA MOJIOKUTENIbHBIE OLIEHKH, & TAKXKE TOMAIIHUE KOHTPOJIbHbIE
3a/1aHusl.

Ha »k3ameHe cTyneHTy mnpeasaraercs BBIIOJHUTh 2 KOHKPETHBIX NPAKTHYECKHUX 3aJaHHs Ha
KOMIIBIOTEPE 10 Pa3JIMYHBIM TEMaM Kypca.

Pacnipenenenuie 6anioB npy BHINOIHEHUH SK3aMEHAIIMOHHBIX 3aJaHUMN:

Ne XapakTepHucTUKa SK3aMEHAIIMOHHOTO 3a/1aHus Konngectso 6aiios
1 [TpakTuyeckoe 3ananue no treme “Pemenue 3a1a4 B MS Excel”. 15
2 [TpakTuyeckoe 3ananue no teme “Perenue 3aaa4 B MathCad”. 15

HToro 6amoB 3a 9K3aMeH: 30

HtoroBas sk3aMeHallMOHHAs OIIEHKAa IO KypCy BBIBOJUTCS C y4eToM Oaiia, MOJIy4eHHOro Ha
9K3aMeHe, U 0aJuIoB, MOJIyYEHHBIX IO YKa3aHHBIM BBIIIE KOMIIOHEHTAM aTTECTallud TeKyIled paboThl
ctyneHta B cemectpe. lllkama mepeBoja 0auioB B TPaAMIMOHHYIO S5-0alIbHYIO CHCTEMY OIICHOK
npejcTaBjeHa B cleaylomel Tadauue:
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Cymma Onenka
Ortenka 1o 5 6aabpHOI MIKAJIe 3auer 0aJLIOB 10 1 I'pananus
(ECTS)
JUCITUTUINHE
5 (OTJIMYHO) 90-100 A OTan4HO
85-89 B OueHb XOpoIIIo
4 (xopor1uo) 75-84 C Xopouio
3aureno 70-74 D VY 10BIIE€TBOPUTEIIHBHO
3 (yZOBIETBOPHTEIIHHO) 05-69
A P 60-64 E [TocpencrTBenHo
He Huxe 60 F HeynosnerBopurenbHoO
2 (HeyAOBJIETBOPUTEIHHO)
3a4TEHO

8 YYEBHO-METOJIUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE YUYEBHOM

TACIHATLITAHBI

8.1 Ilepeuennb auTEpaTypbl, HEOOXOAUMOM /1JI51 OCBOEHHS M CHUIIITHHBI

1.

10.
1.

12.

13.

14.

15.

16.

MathCAD 6.0 Plus. ®unaHcOBbIe, MHXEHEPHBIC U HAyYHBIC pacueThl B cpene Windows
95./TlepeBox ¢ anri. - M.: MupopManmonHo u3gatenbckuid 1om “@wmmas”’, 1996. -712c¢.:u1.
AmocoB A.A., Iyounckuii FO.A., Konuenosa H.B. BeruncnurenbHble METObI I HHKEHEPOB:
Vueb. mocobue. - M.: Beicmias mxomna, 1994. - 544c.

ATttetkoB A. B. Mertonsr ontumu3anyu : y4ue0. 1uist By30B / A. B. Arrerkos, C. B. I'ankuH ;
Mock. roc. TexH. yH-T uM. H. D. baymana ; nox pen.: B. C. 3apy6una, A. I1. Kpumenko. - 2-e
u3n., crep. - M.: U3n-so MI'TY um. H. 3. baymana, 2003. - 440 c.

baxsanos H. C. UucneHHbIe METOBI B 337a9aX U yIpaXHeHUIX : yued. mocodue / H. C.

baxsanos, A. B. Jlanun, E. B. Ymwxonkos ; nox pea. B. A. Cagosuuuero. M.: Beicias mikona,
2000. 190 c.

bornaes FO.I1. BeruucnutenbHas MmaTemMaTHKa U porpaMMUpoBaHue: Y 4ebHoe mocodue st
cTyneHToB By30B. M.: BIII, 1990. 544 c.

BacunneB A. H. Uucnoseie pacuetsl B Excel. Yue6. [Tocobue. CII6. : Jlans, 2014.- 608 c.
:nI.(5 wr)

Bepx6uukuiit B. M. OCHOBBI YMCII€HHBIX METOAOB : yuel. /uid By30B / B. M. BepxxOuukuii. - M. :
Bricmiag mikosna, 2002. - 840 c.

I'moBankast A.Il. MeTobl ¥ aITOPUTMBI BEIYMCIUTEILHON MaTeMaTUKH. Y4eb. mocooue. —M.:
Panmo u cBs13b, 1999.- 408 c.

I'onuapos, B. A.  Meronsl ontumu3zanuu : yue0.nmocodue juist By30B. - M. :FOpaiit : /] FOpaiit,
2014.- 191 c.

HesxonoB B. Mathcad 2000 : yue6. kypc / B. Ipsikonos. CI16.: ITutep, 2001. - 592 c.: u.

3amusssk, B. E. Yucnennsie MeTopl. OCHOBBI HAYYHBIX BBIYMCIICHUH : y4e0.1 IPAKTUKYM IS
akajeMuy. 6akajmaBpuaTta. - 2-e u3fl., nepepad. u gom. - M. : FOpaiit, 2014. - 356 c.

[TanteneeB A. B. MeToas! onTUMH3alMK B IpUMepax U 3a/1a4ax : yued. mocoOue st BTy30B / A.
B. IlanTenees, T. A. Jleroa. - M. : Beicmas mikoma, 2002. - 544 c. : un.

[Tnuc A. . Mathcad 2000 : Matematuueckuii IpakTUKYM JUIsl SKOHOMHUCTOB U MH)XKEHEPOB :
yueb. nmocobue / A. . Ilnuc, H. A. CnuBuna. M.: @unancel 1 3koHOMUKa, 2000. - 656 c.: ui.

ITnuc A. U. Mathcad: MaTemaTinueckuii MpakTUKYM JJIsi HH)KEHEPOB U SKOHOMHUCTOB : yueO.
nocobue / A. U. Ilnuc, H. A. CnuBuna. 2 e uz ., nepepad. u gomn. M. : ®uHAHCHI U CTATUCTHUKA,
2003. - 656 c. : ni.

ITnuc AWM., CiiuBuna H.A. JlaGopaTopHbIil MpakTUKYM 110 BBICIIEH MaTeMaTHKe: Y4el. mocodue
JUIs BTY30B. - M.: Beicas mikona, 1983. - 208 c.: ni.

[Topurnes C. B. KomnbroTepHoe MozennpoBanue (pU3HNUECKUX MPOIECCOB C UCTIOIb30BAaHUEM
naketa MathCAD : y4e6. moco6ue. - M.: I'opsiuas nmunus: Tenexkowm, 2002. - 252 c.
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17. Cyxapes, A. I'. MeTtoapl onTUMU3aNKH : Y4€0.1 MPAKTUKYM JIJIs1 OaKajgaBpuaTa U MarucTpaTyphl.
- 3-e u3n., mepepad. u nom. - M. : FOpaiit, 2014. - 367 c.

18. FOpbeBa, A. A. Marematuueckoe nmporpaMmupoBanue : yaeo. mocodue. - CI16.: Jlanp, 2014. -
432 c.: ui.

8.2 YueOHO-MeTOANUYECKOE O0ecTeYeHue TUCIMIIINHbI

1.

Huxonaes H.A. JlabopaTopHbIil MPaKTUKYM IO YUCIEHHBIM MeToaM. COOpPHHUK 3aJaHHH.
Hosoypansck, HI'TU, 2003, - 55 c.:um.

2. Opnosa U.B. BerancnurenbHble METO/IbI B PEIICHUH HHXCHEPHBIX 33/1a4. Y 4eOHO-METOIMUECKOE
nocobue. HoBoypansck, HTU HUAY MU®U, 2018, - 70 c.

3. Opinosa U.B. Pemenne ontuMu3animoHHbIx 3a1a4. Meroaudeckoe mocooue. HoBoypansck, HI'TU,
2005, - 31 c.

4. Opnosa U.B. Yucnennrsie MeTobl. YueOHO-MeToqnueckoe nocodue. Hosoypansck, HTU HUAY
MHUDU, 2019, 51 c.

5. Tuxonosa E.B. Beenenue B8 MathCAD. Metonuueckoe noco6ue. - Hooypansck, HTU HUAY
MHU®U, 2012, - 80 c.:mi1.

6.

Tuxonosa E.B. Pemenue 3anad B cucteme MathCAD. Metoandeckoe nocooue. - HoBoypanbck,
HTU HUAY MUDU, 2013, - 75 c.:um.

8.3 Obyuarmue cucremMbl 1 3J1eKTPOHHAS JOKYMEHTAIUS

(xkaTasor EDUCATION cepBepa kadeapsi )

1. Dnextponnbii yueObHuk mo padore B MathCAD 7 PRO.

@aiin Z:\EDUCATION\MathCad\MathCAD 7 PRO - 3;1ekTpoHHBI y4eOHUK.chm

2. DnexTpoHHbIN yueOHUK 1o pabore B MathCAD 12.

@aiin Z:\EDUCATION\MathCad\MathCAD 12 - 3jieKTpoHHbI yueOHUK.chm

8.4 Ilepeuenb pecypcoB MH(POPMALMOHHO-KOMMYHUKAIMOHHOW ceTH «VHTepHET», HEOOXOAMMBIX

IJIS1 OCBOCHHUS THCIUILINHEI

HaumeHnosanue pecypca DNEeKTPOHHBIN ajpec pecypea

1) Odurmansusiii caitr HTU HUAY MUOU

http://nsti.ru

2) OBC «Jlanb»

https://e.lanbook.com

3) OBC «IPRbooks»

https://iprbooks.ru

4) ObpazoBarenbHas wiatdopma KOpaiit

https://urait.ru/bcode/468952

5) O6pazoBatensHbiit noptan HUAY MUOU

https://online.mephi.ru/

6) Hayunas 6ubnuorexka HUAY MUOU

http://library.mephi.ru/

9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM JUCITATITAHBI

I[J'IH OCYHICCTBJICHUA O6pa3OBaTCJ'H:HOFO nmponecca no JMCHUIIINHE HCOGXOZ[I/IMOZ

1. JleKIMOHHBIE 3aHITHA:

— ayauTtopusi, 0OOpYyAOBaHHas TEXHUYECKUMU
BU3yanM3aluil (IpoeKkTop, IKpaH, KOMIbIOTEP/HOYTOYK);
— KOMIUIEKT JIEKTPOHHBIX MTPE3eHTALI/CIaii10B;

CpeIcTBaMH Il JIEMOHCTpAIlMU  JICKIUH -
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2. IlpakTryeckue 3aHsITHSA:
— KOMIIBIOTEPHBIN KJ1acc,
— Tpe3eHTAMOHHAs TEXHUKA (MIPOCKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK);
— maket MicroSoft Office o0miero HazHaueHus (TEKCTOBBINM PeIaKTOp, NEKTpoHHbBIe Tabaub! Excel,
rpadu4ecKuil peaKTop);
— IIaKeT IJIg aBTOMATH3alliyi MaTeMaThuuecKkux Beranciennii MathCad 14 v BeIIIE;

3. JlabGopaTopHbIe 3aHATHS:
— KOMIIBIOTEPHBIN KJacc;
— maker MicroSoft Office (smexkrponnbie Tabmuubl Excel, TekcToBblii pemakTop, rpaduueckuii
penakrop);
— IaKeT Ui aBToMaru3annu maremarndeckux Berunciennii MathCad 14 wim Beire.

HTU HUAY MU®U pacnonaraet 1aHHBIMU CPEJICTBAMU B ITOJIHOM 00bEME.

VY4yeOHass AUCHUIUIMHA oOecrieueHa y4eOHO-METOAMYECKON JOKyMEHTaued u Matepuaiamu. Ee
COJIep>KaHue MPEICTABICHO B JIOKATHHOW CETH MHCTUTYTa M HAXOAHUTCSA B PEXKHME CBOOOIHOTO JIOCTYIA
JUI CTyIEHTOB. JloCTyn CTYyIEHTOB JJIsi TPEHUHTA IO MPOXOXKICHHIO TECTOBBIX 3aJaHUUd W IS
CaMOCTOSITEIILHOM MOITOTOBKH OCYIIECTBISICTCS YepPe3 KOMITBIOTEPBI IUCIICHHOTO Kitacca (B CTaHAapTHOM
KOMILJICKTALIHH ).

B Oubnuoreunom ¢GoHE TMpeAcTaBICHb HEOOXOIUMbIE yUeOHBIE ITOCOOHS COTJIACHO HOpMaTHBAM
Or'ocC.

Bce pexomeHtyemMble METOIUYECKHE TOCOOUS M MaTEPHUAIIBI 10 KypCy «BBIUMCIUTETbHBIE METO B
B PEILIEHUU WHXEHEPHBIX 3a/1a4y», pa3paOoTaHHbIE MpernoaaBaTeasiMu Kadeapsl, UMEIOTCS B 3JI€KTPOHHOM
BUJE, Ha OyMaxHBIX HOcUTeNsIX, mpeacrtaBieHsl B YMKJI.  Tlocobus xpansarcs Ha kadeape
ABTOMAaTH3a1Us YNPABIEHHUS, IPEICTABICHbl B AJIEKTPOHHOM uuTanbHOM 3aine HTU HUAY MUODU.
DNEKTPOHHBIC KOITUU IMOCOOUH TaK)Ke MOTYT MHIMBHUIYAILHO MPEIOCTABIATHCS CTYICHTAM I10 UX 3aIpoCy
Ha Kadeape ABToMaTu3alus yupaBieHusl.

CTyneHTbl CBOEBPEMEHHO 00ECTIEYMBAIOTCSA WHANBUYAIbHBIMHA BapHaHTAMH JJOMAIITHUX 3a/IaHHH.
BapuanTsl 3aaHuii IMEIOTCS B 3JIEKTPOHHOM BHJie U npeacTaBiensl B YMK/] (kadenpa Apromarusanus
yIpaBJICHUS).

Ha60paT0pHLIe pa6OTBI Mo KypCy OCYHICCTBIIAKOTCA B KOMIIBIOTCPHBIX KJIACCaX. 38.)18.HI/IH JJIA
BBITTIOJTHCHHA Ha J'Ia60paTOpHLIX pa60TaX MMpEaACTaBJICHBI B MCTOAUYCCKUX MOCOOUX Ka(bez[pm.
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10 YYEBHO-METOJJUYECKHUE PEKOMEHJAIIMA 1J151 CTYAEHTOB 1
IPEIIOJIABATEJIEN

Ilenpto ocBOEHUS y4eOHOM MUCHMIUIMHBI «BblunciauTeNbHbIE METO/BI B PELICHUH HHXEHEPHBIX
3amau» SBJISETCSs OOY4YeHHE CTYJACHTOB MPHHLIMIAM MOCTPOCHHS HWH(POPMALMOHHBIX MOJIENEH,
IPOBEICHUIO AaHalIM3a IOJYYEHHBIX pe3yJbTaToOB, IPUMEHEHHIO COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH B IpOodecCHOoHaIbHOM AeaTenbHocTH. Kpome Toro, nuciuminHa sBisieTcst 0a30BOi I Bcex
KypCOB, HCIOJIB3YIOIIMX aBTOMATU3MPOBAaHHBIE METOABl aHAIM3a W pacyeToB, TaK WIA WHA4Ye
HCIIOJIB3YIOIIUX KOMIIBIOTEPHYIO TEXHUKY.

N3yuenne nucuuminHbel (OPMHUPYET y CTYAEHTOB CHOCOOHOCTh HPUMEHSTh COBPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH ISl PELICHUsI KOHKPETHBIX MPO(pECCHOHATIBHBIX 3a/1au.

OcHOBHOW ynop Ha JIeKUUSAX HEoOXOIMMO JeiaTh Ha NOHMMaHME H3J1araéMoro marepuana U
YMEHHUS €0 UCIIOJIb30BaHUS TP MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM, TIPH BBITTOJHEHUH JTa00paTOPHBIX
paboT U JUIs cjauy SK3aMeHa.

st ocBOeHUs] y4yeOHOH AMCHUIUIMHBI Yy OOydYarolIMXcsi HEOOXOAMMO HaJM4KMe KOMIIBIOTEpa.
JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATUS MPOBOIATCSA B ayJAUTOPHH C MYJIBTUMEIUNHBIM 000PYIOBaHUEM.
JlaGopatopHbie pabOTHI CTYIEHTHI BHIIIOJIHSAIOT B KoMIbIoTepHOM Kiacce HTU. Jlekunonnas gacts Kypca
o0ecrieynBaeT IOJIyueHUE HEOOXOIMMBIX 3HAHMM; NPAKTUYECKUE 3aHATUS IOCBSILIEHBl PELICHUIO
KOHKPETHBIX Y4€OHBIX 3aJ1au C UCIOJIb30BAaHUEM KOMIIbIOTEPOB.

Meroanueckue ykazaHusl K JICKIUSIM U MPAKTUUECKUM 3aHSATHUSIM.

[IpenogaBaTensM Ha KaxI0H JEKIUM PEKOMEHIYETCS OYeHb KPAaTKO MOBTOPSATH MPOMIEHHBIH
MaTepuai Tpeablaymux Jeknuil. [Ipu 3TomM cieayeT ocTaHaBIMBATHCS HA CIOXKHBIX JJII TOHHUMaHUS
CTYJEHTaMH KJIFOUEBBIX JIEMEHTaX JHUCIUIUIUHBIL.

Cryaentam mepen TeKylled JeKIHer (3apaHee) PEKOMEHIYeTCSl OY€Hb KpaTKO IOBTOPSTh
MPONJICHHBIA MaTepuan Mpeablaymux Jekiuil. [Ipu sToMm cienyeT cocpenoTounTh CBOE BHUMAaHHE Ha
CJIOKHBIX JIJISl TOHUMAaHUS KITFOUEBBIX 2JIEMEHTAX JUCIUIUIMHBI.

OcHOBHOW ymoOp Ha WU3y4aeMbIX JEKIUAX HEOOXOJMMO [enaTh HMMEHHO Ha TIOHMMaHUe
MPEICTABICHHOTO MaTepualia U Ha YMEHHE €Tr0 UCTI0JIb30BaTh IIPH BBHIMOTHEHUU MTPAKTUYECKUX PaboT.

N3ydenue Tekymiero Mmatepuaia peKOMEHIyeTCsl MPOBOIUTH, ONMUPAsICh HA Y4eOHO-METOINYECKUE
mocoOus, epevrcIeHHbIE B 11.8.2.

B pamkax aucuHMIIIMHBI TPEIyCMOTPEHO MPOBEACHUE MPAKTHUUECKUX 3aHATHM, Ha KOTOPBIX
ydaiuecs A0JKHBI, UCTIOJIb3YsI TPEACTABICHHBIN Ha JIEKIUSAX MaTepHall, 3aKPEMUTh 3HAHUS 110 H3y4aeMOn
muciumiHe. [IpakTuka mokasana, 4To cleayeT ObITh TOTOBBIM 3apaHee K pasIUYHbIM IpHEeMaM
BOBJICUEHUS CTYJAEHTOB B TBOPUECKUI MPOLIECC OCBOCHUS y4€OHOT0 MaTepHaia.

Metoanyeckue ykazaHHs K Ja0OpaTOPHBIM 3aHATHUSM.

B pamkax AMCHMIUIMHBI TPEIyCMOTPEHO MPOBEACHHUE JAaO0OPATOPHBIX 3aHATHH, Ha KOTOPBIX
y4alecsl JOJKHBI, UCTIONb3Ysl MPECTABICHHBIN Ha JIEKIMSIX MaTepHUall, HAa IPAKTUKE 3aKPENUTh 3HAHUS
0 U3yyaeMol aucuuIinHee. JlabopaTopHble 3aHATHS TPOBOASTCA B BUJE PEILICHUS 3a/1a4 M0 U3y4aeMbIM
TEMaM C UCIOJIb30BaHUEM KOMITBIOTEPOB. 3a/laHusl K Ja00paTOpHBIM paboTaM MpeiCTaBlIeHbl B yueOHO-
METOJUYECKHX MOCOOUSX 1O COOTBETCTBYIOIINM TeMaM. B ®DoHJie OlIeHOYHBIX CPEACTB MO AUCLUILIIMHE
IpeJCTaBIeHbl 00pa3llbl BapUAHTOB MPAKTUYECKHX KOHTPOJBHBIX pabOT, KOHTPOJBHBIX JIOMAIITHHUX
3aJJaHUH 1 SK3aMEHAIlMOHHBIX OUJIETOB.

Taxxke, cTyAeHTaM U MPEnoaBaTeNsiM CIIEyeT 03HaKOMUThCS co cTanaapToM opranuzauuu CTO
HTU-2-2014. TpeboBanus k 0hopMIEHUIO TEKCTOBON JOKYMEHTAIIH.
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MPUJIOXKEHME 1. BAJUIbHO-PEUTUHI'OBASI CHCTEMA OILIEHKH

Tabnuma 3.1. Pacnpenenenue 6aioB TEKYIIET0 PEHTHHTA IO BUAM JIEATEIHbHOCTH CTYACHTA

HanpasieHus noarotToBku 15.03.05 npu uzydenun kypca "BoerauciuTenbHble METOAbI B PEIICHUU

WHXXEHEPHBIX 3a/1a4 " (cemectp 3)

MakcumanbHoe
Ne Croumocth
Bun nesrensHOCTH KommuectBo KOJIMYECTBO
I (B bamax)
OasIoB
1 | IHocemenue nekuui 12 0,5 6
BrinonHnenue 1abopaTOpHBIX, MPAKTUIECKUX
paboT 1O PaCIIUCAHHUIO 20 2 40
3 | Bemosmenne 71a00paTOPHBIX, TPAKTUYECKUX
paboT BHe pacniucanus (0e3 yBaKUTEIBHBIX
TIPUYHH) 20 1 20
4 3amuTa 1a00paTOpHON PabOTHI HE MO3THEE,
YeM Ha TeKYILEeM 3aHATUU: - C IEPBOH
ITOIIBITKH, 20 0,5 10
-CO BTOPOU MOMNBITKU U O0JIee. 20 0,3 6
- O3JJHEE, YEM HA TEKYUIEM 3aHATHHU 20 0,1 2
S | Bumonsenne KOHTPOJIbHOTO JJOMAIITHETO
3aaHUS 2 2 4
6 AyIHUTOpPHEIE, TPAKTUIECKIE KOHTPOJILHBIC
paboThI (BO BpeMsl 1TAOOPaTOPHBIX,
IIPAKTUYECKUX 3aHATUN) 4 5 20
7 | BbINONHEHUE 3a/1aHKS HA DK3aMEHE 1 30 30
Hroro 100
8 [ToAroToBKa M BHICTYIUICHHE C JIOKJIAJIOM:
1. YncneHHbIE METOABI PELICHUS KPACBBIX 1 5 5
3a/1a4
2. Pemenuie onTUMHU3AIMOHHBIX 33124 B 1 5 5
npuioxennn MathCad
3. [IporpammMupoBanue B MPUIIOKEHUN | 5 5

MathCad
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11.
12.

13.

14.

15.

HNPUJIOXKEHMUE 2. ®OH/I OHEHOYHbBIX CPEACTB
lMpumepHbIl nepe4eHb 80NMPOCOo8 OJis M0O20MOBKU K IK3aMeHY

Pemenue matemaTndeckux 3aaa4d B Excel

1. Tocrpoenue u popmarupoanue rpapukos B Excel. Bunbl rpadukoB: ructorpamma, rpadux,
KpyroBasi, TOueyHasl.
2. Pemenue HenuHelHbIX ypaBHeHUH B Excel. Hanctpoiika «ITog6op mapamerpay.
Haxosxxnenue Touek axcTpemyma ¢pynkinuii B Excel. Haactpotika «Ilouck pemeHusy.
4. Anmpokcumanus nansbix B Excel.
4.1 C noMouIpt0 JIMHUYU TPEHIA;
4.2 C ucnionb3oBaHueM GYHKIHUHA HAKIOH(...), ompe30K(...),
4.3 MuHuMH3a1Meld CyMMBbI KBaJIpaTOB OTKJIIOHEHUN TEOPETUUYECKON 3aBUCUMOCTH OT
AKCIIEPUMEHTAJIbHBIX TOYCK.
5. IlocraHOBKa M pelICHHE 3a4a4 JIMHEHHOTO IIPOrPAMMHUPOBAHMS C IIOMOIIBIO HaacTpoiiku «llonck
pemienus» nporpammsl Excel.
5.1 3amaun TMHEHHOTO POTPAMMHUPOBAHHUS C OYJIEBEIMH NTEPEMEHHBIM.
5.2 TpancnopTHas 3a1a4a (cOaraHCUpOBaHHAs U HecOATaHCUPOBAHHASI MOJIETD).
5.3 3agaun HENIMHEHHOTO MPOrPaMMHUPOBAHMUSL.

(98]

Pemrenne maremaTnueckux 3aga4d B cucreme MATHCAD

Haznauenue u ocHoBHbIE BO3MOkHOCTH Taketa MathCAD. HaznaueHne OCHOBHBIX YacTeld OKHA MIPU
padote ¢ MathCAD. Pabota ¢ TekctoM. OCHOBHBIE IPUEMBI BBOJIa M pelaKTUPOBAHUS (POpMYII.
Omnpenenenne NepeMEeHHBIX, (PYHKIUI, U TUCKPETHBIX apryMeHTOB. BeTpoeHnsle pyHKINH 1
KOHCTaHThI. BelunciieHne BeIpaskeHUi 1 paboTa B pesKUMe MPSIMbIX BBIYUCIICHHH.

BekTopHO - Matpuusble onepanuu. OnpeneneHue BEKTOPOB U MaTpull. MaHUIYJIALUK ¢ BEKTOPaMU U
MaTpUIIAMH U MX 3JIeMEHTaMH. MaTpruHbIe ONepaluy U MaTpu4Hble QyHKINU. Pemenne ciucremsl
JIMHEWHBIX YPAaBHEHUMN, BEIYUCIICHUE ONPEACITUTEIIS.

Bcerpoennsie oneparops! U ¢pyHKuuU. Onepannu ¢ KOMIUIEKCHBIMU YHCIIaMU.
IToctpoenue rpadukoB QpyHKIMA 0HOM EPEMEHHOH B JEKapTOBBIX KOOPIWHATAX.
IToctpoenue rpadukoB GpyHKIMIA 0HON NEPEMEHHO B MOJSAPHBIX KOOPIUHATAX.
[TocTpoeHne rpadMKoB MOBEPXHOCTEH.

Pemrenre HenMHENHBIX ypaBHEHUN. PelieHue cucTtemM ypaBHEHHUI.

Pewrenue 3am1a4d Ha S5KCTpEMyM.

Ontumu3zanmonnsle 3a1aun B MathCAD.

. Anmpokcumanus naHasix B MathCad.

a) C ucnonb3oBanueM GyHKIUH slope(...), intercept(...);

b) CBeneHuem HEITMHEWHON 3aBUCUMOCTH K JIMHEHHOM;

¢) C nomoursto pyHKIMM linfit(...);

d) Munumu3zanueil CcyMMbl KBaIpaTOB OTKJIOHEHUN TEOPETUUECKOI 3aBUCUMOCTH OT
HKCIIEPUMEHTAIBHBIX TOYEK.

WuTepnonsaums u GyHKUUH MPeICKa3aHusl.

CumBonbHble BerunciaeHns B MathCAD. OcoO0eHHOCTH CUMBOJIBHBIX (aHATUTUYECKHX ) BHIUMCIICHUH.

Komanzast mento Symbolic. Onepatops! 17151 CAUMBOJIBHBIX BBIYUCIECHUH.

Pemenne nuddepeHnmanbHbIX ypaBHEHUHN U cucTeM nud@epeHnanbHbIX ypaBHEHUN TEpBOTro

nopsiKa.

Pemenue nuddepeHnnanbHbIX ypaBHEHUN U cucTeM qudepeHIaIbHbIX ypaBHeHU Ooree

BBICOKOTO TIOPSI/IKA.

Pemenue 3amaun Komm aiis nudepeHnumanbHbpIx ypaBHEHHN MPOU3BOJIBLHOTO TTOPSIIKA.
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Obpa3subl 3K3aMeHayUOHHbIXx 6unemos

HanmonanpHblii nccienoBaTenbCcKuil saepHbiil yausepcurer "MUOH"
HoBoypajibCckuii TEXHOJIOTHYECKUIT HHCTUTYT
Kadenpa aemomamuzayuu ynpasnenus

3K3AMEHAIIMOHHBIN BWIET N 1

[To xypcy “BoluucnutenbHbie METO/AbI B PEIICHUU MHKEHEPHBIX 3a7a4”
JU1s HanpaBsieHus moarotoBku 15.03.05 (ounast popma obyuenust), 111 cemectp

1. Permute B EXCEL: Ha Tpex menbkoMOuHaTax exxeaaeBHo mpousBoautcs 110, 170 u 90 1. myku. Myka
noTpedIIseTcs YeThIphMS XJ1e003aBOAaMu, MOTPEOHOCTH KOTOPBIX paBHBI cooTBeTCTBeHHO 80, 60, 170 1 80
T. Tapudsl nepeBo3ok | T MykH ¢ MEIIbKOMOMHATOB K KXJ0MY XJ1€003aBoTy 3aaat0Tcs marpuueii (§)

8 1 9 7 Xpanenne Ha MenbkomMOuHaTe | T. MyKH, HE IOCTaBJIEHHON Ha xy1e003aBoj]
C=l4 ¢ 2 12| obxomures B$0.3,amrpad 3a nemonocrasky 1 T. myxu cocrasiser $0.4.
3 5 8 9 CocTaBuTh TaKoOH IJIaH JOCTAaBKH MYKH, IIPH KOTOPOM 00111asi CTOMMOCTD IIEPEBO30K

ObL1a OBl MUHUMAJILHOM.

2. Pemmuth 3a1auy B MathCad: Hcxomnsle gannbie umerot Bu: {X}={0, 0.5, 1, 1.5, 2, 2,5}, {Y}={0.8,
0.2,0.1,0.7, 2.5, 6}. ANIPOKCUMHPOBATH TaHHBIE 3aBUCUMOCTBIO  )(X) (BBIYUCIUTH KOI(PPHUIIMEHTHI A,
B u C) u moctpouTts rpaduku, Ha KOTOPBIX 0TOOPA3UTh UCXOAHBIC JaHHBIC (TOYKAMU) U
ANIpPOKCUMHUPYIONIYIO KPUBYIO.

y(x):A-exp(x)+B-1 ! +C-x
+

2
X

[IpenonaBarens N.B.OpnoBa

3aB.xadenpoit [1.1.CremanoB

HanmonaneHelii nccnenoBatenbCckuil saepHbiil yausepcurer "MUOH"
HoBoypajabCKkuil TEXHOJOTHYECKH HHCTUTYT
Kadenpa asmomamuzayuu ynpaenenus

3K3AMEHAIIMOHHBIN BWIET N 2

[To xypcy “BrraucnurenbHble METOIBI B PEIICHUH HHXCHEPHBIX 3a71a4 ~
JUIs HanpasieHus noarotoBku 15.03.05 (ounas ¢popma oOyuenus), I1I cemectp

1. Penmuts B EXCEL: Ha tpex menbkoMOuHartax exeaHeBHo npousBoaurcs 110, 210 u 90 1. myku. Myka
noTpedseTcs YeThlpbMs XJ1€003aB01aMH, TOTPEOHOCTH KOTOPBIX paBHbI cooTBeTCTBEHHO 80, 60, 170 1 80 T.
Tapudsr nepeBo3ok 1 T MykH ¢ MEIbKOMOMHATOB K Ka)I0My XJ1e€003aBoy 3a/1at0Tcs Marpurei ($)

&8 1 9 7
C=/4 6 2 12
3589

XpaHeHnue Ha MenbKOMOMHATe | T. MyKH, He TIOCTaBJICHHO# Ha xsie003aBo, ooxoautes B $0.3, a mrpad 3a
HeqonocTaBky | T. myku cocraBisieT $0.4.
CocTaBuTh TaKOM IJIaH JOCTaBKU MYKH, IPU KOTOPOM 00111asi CTOUMOCTb NEPEBO30K Obli1a ObI MUHUMAJIbHOM.

2. Penmrte B MathCad: AnmpokcMMHpOBaTh SKCIEpUMEHTaIbHbIE TOUYKH {X,Yi} 3aBHCUMOCTBIO
Y=a+b/X?> wu mpenckasaTh 3HaueHue GYHKIMH B Touke X = 6. OtobpasuTh Ha rpaduke
SKCHEPUMEHTAJIbHbIE TOYKH W TEOPETHUYECKYI0 3aBUCHUMOCTH (BKJIIOYAsi IpeJICKa3aHHOE 3HAYEHUE).
OKCrepUMEHTAJIbHbIE TOYKH OTOOpa3uTh B BUAE KPACHBIX KPYKKOB, TEOPETHUYECKHE 3aBHUCHUMOCTH —
IIaJIKOU 3eJICHOU JTUHHuEN

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
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IIpenonasarens N.B.OpnoBa

3aB.kadenpoit [1.N.CrenanoB

HanmonaneHbl ncciienoBaTeNbCKUil iaepHblil yuusepcuret "MUON"
HoBoypajibCKkHii TEXHOJIOTHYECKUI HHCTUTYT
Kadbenpa asmomamuszayuu ynpasnenusn

3K3AMEHAIIMOHHBIA BWIET N 3

ITo kypcy “BrruncaurenibHble METO/IbI B PEIICHUU WHKEHEPHBIX 3a7a4
JU1s HanpassieHus noarotoBku 15.03.05 (ounas popma obyuenust), II1 cemectp

1. Penmuts B EXCEL: Ha Tpex menbkomOuHaTax exenneBHo npousBogurcs 110, 170 u 90 T. myku. Myka
MOTPEOIAETCS YEThIPhMS XJ1€003aBOAaMH, TOTPEOHOCTH KOTOPBIX paBHBI cooTBeTCTBEeHHO 80, 60, 150 1 80
T. Tapudsl nepeBo3ok 1 T MykH ¢ MEJIIbKOMOMHATOB K KaXJI0MY XJ1€003aBoTy 3a1at0Tcst Marpuiei ($)

8 1 9 7 ) Xpanenue Ha MenbkomOuHaTe 1 T. MyKH, HEe TOCTaBIEeHHOW Ha XxJe003aBOj,
C=l4 6 2 12| ob6xomurcsa B$0.3, amrpad 3a Henonocrasky 1 T. Myku cocrasiser $0.4.

3 5 8 9 CocTaBUTh TaKOH IUIAH IOCTABKU MYKH, TIPA KOTOPOM OOII[asi CTOMMOCTh IIEPEBO30K
ObLIa OBl MUHUMAJIBHOI.

2. Pemuth 3a1auy B MathCad:
Ha unrepsane [0;2] pemmth quddepeHnmanbHoe ypaBHEHHE, PEJICTABUB €0 PELICHKE Ha rpaduke.
Ha stom ke rpaduke n3o0pa3uth GyHknmio f(x)=(1+x)exp(-x)

Y3E3y=0  yO)=1;  YO)=2;  y0)=3

[Ipenonasatenp N.B.OpioBa

3aB.xadenpoit [1.1.CrenanoB

HanmonaneHslii nccnenoBatenbCckuil saepubiil yausepcurer "MUOH"
HoBoypajibCKkuil TEXHOJOTHYECKHH HHCTHTYT
Kadenpa aemomamuzayuu ynpasnenus

3K3AMEHAIIMOHHBIN BIWIET N 4

[To xypcy “BrraucnurenbHble METOIBI B PEIICHUH HHXCHEPHBIX 3a71a4 ~
JUIs HarpasieHus noarotoBku 15.03.05 (ounas ¢popma oGyuenus), I1I cemectp

1. Pemuts B EXCEL: B nexe npeanpustus pelieHO YCTaHOBUTH JIONOJHUTENbHOE 000pYyAOBaHUE, IS
pasMelleHds KOTOporo BbiieieHo 19,3 M muomanu. Ha mpuoGpeTenue o6Opya0BaHKs TPEANPUATHE
MO3KeT u3pacxoa0Bath 10 ThIC. py0., IPU 3TOM OHO MOXKET KYIUTh 000py10BaHUE IBYX BUJI0B. KommekT
obopynosanust I Bunma crour 1000 py6., a II Buma — 3000 pyG. IIpuobperenue omHOrO KOMILIEKTa
o0opynoBaHus | BU1a MO3BOJISET YBETUUUTD BBITYCK MPOIYKIMU B CMEHY Ha 2 €., a OAHOT0 KOMIUIEKTa
obopynosanus Il Buna — Ha 4 en. 3Has, 4TO ISl YCTAaHOBKU OJHOTO KOMILIEKTa obopynoBanus | Buaa
Tpebyercs 2 M’ miomanu, a obopynosaHus Il Buma — 1 M? mgomangu, ompeneauTh Takoil Habop
JIOTIOJTHUTENIBHOTO 000py/I0OBaHMs, KOTOPBIA JIa€T BO3MOXHOCTh MAaKCHUMAaJbHO YBEIHYUTH BBIITYCK

MPOAYKIUH.

2. Pemnts 3a1auy B MathCad:
Haiitu miiomanes purypsl, orpaHu4eHHON ABYMS 2]
rpadukamu GyHKIui u oceio OY:

y=2-cos(x/10)

[T T yexp(-r/100]
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IIpenonasarens N.B.OpnoBa

3aB.kadenpoit [1.N.CrenanoB

HanmonansHbll ncciienoBaTeNbCKuil iaepHblil yuusepcuret "MUON"
HoBoypajibCKHii TEXHOJOTHYECKUIT HHCTUTYT
Kadbenpa asmomamuszayuu ynpasnenusn

3K3AMEHAIIMOHHBIA BWIET N5

ITo kypcy “BrluncaurenibHble METO/IbI B PEIICHUU WHKEHEPHBIX 3a7a4
JUTst HaripasieHus moarotoBku 15.03.05 (ounas popma obydenws), 111 cemectp

1. Pemuth B EXCEL: Mmeercs nBa ckmama Cl u C2 ¢ 3amacamu Toapa 2000 u 1500 Cl C2
equanll. Tpu morpedburenst Pl, P2, P3 momxas! nomygwuts 1300, 1000 u 1200 exuHu1y e e
3Toro ToBapa. CTOMMOCTh MEPEBO30K MPOMOPIHOHATBLHA KOJUYECTBY Ipy3a
u paccrostauto 1o cknana (P1-C1-C2-P3 - BepuinHbl kBajpara).

OnpenenuTs ONTUMAIBHBIN JIaH NEPEBO30K AJI JOCTUKEHUS MUHUMAJIbHOMN P1 P2 P3
WX 00IIel CTOMMOCTH.

2. Petnts 3amauy B MathCad: Iloctpouts rpaduk GpyHKImMM:
fx)=22/( A2+x°)-0.25x-8 , rne A=S5.

Haiitu TO4uKH, B KOTOPBIX (YHKIHS JOCTHTACT SKCTPEMyMa M TOUKH, B KOTOPBIX (PYHKIUS oOpaIaeTcs
B HOJIb.

[IpenonaBatenp N.B.OpinoBa

3aB.kadenpoit [1.1.Crenanos

HaunonanbeHbIi HccneqoBaTenbCKui saepHblil yausepcuret "MD"
HoBoypaJjbCckuii TEXHOJOTHYECKUH MHCTHTYT
Kadenpa asmomamuszayuu ynpaenenusn

3K3AMEHAIIMOHHBIN BUIET N6

ITo xypcy “BbluMciauTeNbHbIE METOIBI B PELICHUH UHKEHEPHBIX 3a1a4 ~
JUIst HatipaBiieHus oarotoBku 15.03.05 (ounas popma obyuenus), III cemectp

1. Pemuts B EXCEL: M3BecTHaA YHCIEHHOCTh TAPAKaHOB Ha KyXHE B 3aBUCUMOCTHU OT CPOKa
IPOXKHUBAHUS CEMbU B kKBapTupe. OnpenennTb, Kakas MOJIENb Jy4llle ONUCHIBAET IaHHbIE: TUHEHas
Y=A+B-X wu nenuneiinas Y=C-exp(D-X), s uero HaiiTh napaMeTpbl 3aBUCUMOCTEN U CYyMMBI
KBaPaTOB OTKJIOHEHUH OIBITHBIX 3HAYEHUU OT TEOPETUYECKON KpUBOM. JlJ1s myuIiieil 3aBUCUMOCTH
npezcKa3aTh KOJIMYECTBO TapakaHoB uepe3 1 rof. [IpenctaButh pe3ynbTaThl IpaguecKy.
DKcrepuMEeHTaIbHbBIE TOUKH 0TOOPa3uTh B BUAE KPACHBIX KPYXKKOB, TEOPETUUYECKYIO 3aBUCUMOCTD —
IJIaJIKOU 3€JICHOM JIUHUEH.

—
\S]
[98)
NN
W

Cpoxk, mec.(X) 6| 7] 8| 9| 10
Uwcno tapakanoB (Y) | 2| 3| 4| 5| 7110 15|26] 50| 110

2. Pemuts 3amauy B MathCad:
Ha unTepsane [0; 2] peumts nuddepeHimansHoe ypaBHEHHE, IPEICTAaBUB €0 pellieHne Ha Tpaduke.

y"'-3y- 2y =9¢** y0)=0;  y'(©0)=-3; y"(0)=3

[Ipenonasatenp N.B.OpnoBa

3aB.xadeapoit I1.1.CremanoB
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JOMNOJHEHUSA U UBMEHEHUS
K pabodeii mporpaMmMe 1o Kypcy
«BBIYMCIUTEIBHBIE METOIBI B MHKCHEPHBIX PAacyeTax»
s OOII BITO 15.03.05

Ha 20 /20 y4.TOJ
B pabouyro nmporpamMmmy BHOCSITCS CICTYIOLIME H3MEHCHHUS:

Pabouas mporpamma nepecMoTpeHa u o100peHa Ha 3acefaHuu Kapeapsl «_ » 20

3aBeayromuii kadenpoit AY

Ha 20 /20 Y4.TO]T
B pabouyto mporpaMmmy BHOCSITCS CICTYIOIIME H3MEHCHHUS:

PaGouas nporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuu Kadeapsl «_ » 20

3aBenyrommii kageapoir AY

Ha 20 /20 Y4.TOJL
B pabouyro mporpaMMy BHOCSTCS CIIEIYIONINE N3MCHECHUS

Pabouas nporpamma nepecMoTpeHa u 0jo0peHa Ha 3acelaHuu Kadeapsl «_ » 20

3aBenyromuii kageapoit AY

IIporpamma nericTBUTENBHA

Ha20 /20 yuron; (3aBenyromuii kadgeapoit AY)
Ha20 /20 yuroxg (3aBenyrouuii kadenpoit AY)
Ha20 /20 yuron; (3aBenyromuii kadeapoi AY)
Ha20 /20 yuroxg (3aBenyromuit kagenpoit AY)
Ha20 /20 yuron; (3aBenyromuit kadeapoit AY)
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