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1 O6mme nmoJ1o:keHUs

Pabouas mporpamMma AMCHUIUIMHBI «ABTOMAaTHU3aLlUs MaTeMaTHYECKUX PACUETOB» CO-
CTaBJieHa B COOTBETCTBHHU C TPeOOBaHUSAMH (heAepaibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEeNbHO-
ro CTaHJapra, YTBEpXJIEHHOro npukazoM MuHucrepcTBa o0pa3oBaHus M Hayku Poccuiickoi
Deneparun Ne 929 19.09.2017, u ocHOBHOI npodeccuonanbHoil 00pa30BaTeNbHON MPOTrPaMMBbI
noarotoBku  «lIporpammHoe  obecriedeHue  CpPEeICTB  BBIYMCIMTEIBHOH  TEXHUKH U
AaBTOMATH3UPOBAHHBIX cucTeM» 1o HanpasieHuuto 09.03.01 "Mudpopmarruka u BEIYUCIUTENbHAS
TexXHUKa";

3anaun * 3aKpEeNuTh IPAKTUYECKHE HABBIKU Pa3pabdOTKU aJrOPUTMOB pEIIEHUs MPo-
AUCIUILIMHBI CTBIX MaTEeMaTWYEeCKHX 3ajay, MOoJIy4YeHHbIe B qucuuiuinae «Mupopmaru-
Ka» U Hay4uTh IPOrpaMMupoBaTh ux B cpeae MathCAD;

* HAay4YUTh BBIIOJHATH MAaTEMaTHYECKOE MOJCIMPOBAHUE Pa3HOOOpa3HBIX
00BEKTOB U CUCTEM, 00padaThIBaTh MOIY4YEHHBIE PE3YJIbTaThl pacueTa UX
CBOMCTB;

* BBIIOJHATh AHAIMTHYECKUE NPeoOpa3oBaHMsl MAaTEeMAaTHYECKUX MOAesel
U3 OJIHO¥ (hOPMBI B APYTYIO B MHTErpHpoBaHHO# cpeae Mathcad;

3aKpenuTb 3HaHUA, NOJlyYEHHbIE B Kypce MaTeMaTUKMU NPU MOAENNPOBAHUU
pa3Hoobpa3HbIX MPUKAAAHBIX 33434 M UCNONb30BATb UX CBOEIN MPaKTUYECKOM

[eATeNbHOCTMU.
OcHOBHBIE - Beenenune. CoBpemennbie MareMarnueckue naketsl (CMII), ux xapakrepu-
pas3zensl / TeMbl | crpka.

ARCIHUIITAHBL - Unrepdeiic makera. OcuoBbl pabotsl B cucteme MathCAD. Tunbl 1aHHBIX,

ucnons3zyembie B MathCAD. Ilepemennbie. MaccuBbl. DyHKIIUY B MakeTe B
MathCAD.

- MeTtoabl co3aaHusl IBYXMEPHBIX, TPEXMEPHBIX IrpauKoB, quarpaMm. TUIIBI
rpa¢pukoB. PopmaTupoBaHue rpauKoB.

- AHnManus rpauKoB.

- Oneparops! 1 onepanasl MathCAD.

- Pemienue ypaBHenuii u ux cucreMm cpeacrtsamu MathCad. Meroas! pemeHust.
- Hcnonb30BaHNe BCTPOCHHBIX (DYHKIMHA: ¥ CHENMATbHOTO BBIUMCIUTENEHOTO
OJ0Ka.

- Pemenue nuddepeHnanbHbIX ypaBHEHUH U UX CUCTEM. MeTObl peleHHs.
- Pemmennie OJ1Y ¢ momoIipio CenuaibHOTO BEIUUCIUTEILHOTO OJIOKA.

- AnroputMusanys pemeHus 3a1ad. TUIsl anropuTMoB.

- OcHOBHBIE IPUHIIMIIBI porpammupoBanus B cpeae MathCAD

- O6paboTKa SKCIIepUMEHTAIbHBIX JaHHBIX cpencTBamu MathCad.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUA KOMHeTeHHHﬁ

[Ipouecc n3ydeHus: IUCHUIIMHBI «ABTOMAaTU3alHAs MAaTEMAaTHYECKUX PACUETOB) HAIIPAB-
JeH Ha (GopMHpOBaHUE cieayroumx koMneTeHuui B coorBercTBuu ¢ ®I'OC BO u ocHoBHOM
o0Opa3oBarenbHON TTporpammoit (Tadmuma 1):

Tabmuma 1 — KommneTeHImu 1 MHANKATOPHI UX TOCTHKCHHS

Kog mo ®I'0OC WNHuKaTOphl TOCTUXKEHUS [Tnanupyemble pe3yabTaThl 00y-
YEHUs 10 TUCLUIUINHE

YHuBepcalbHbIe




Koa mo ®1'0C Nuaukatopbl JOCTHKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YCHUA 110 AUCHUIIIINHEC

O6menpodeccrnoHanbHbIE

OIlK-2.1 3HaTh COBPEMEHHBIE IPOTrPAMM-
3HaeT coOBpeMEeHHbIC HH()OPMAIIMOH-  HbIE CPE/ICTBA JUUIsl aBTOMATU3a-
HbI€ TEXHOJIOTHH U ITPOrPaMMHBIE LMY MaTEMATUYECKUX PacueTOB

CpelCcTBa, B TOM YHCJIE OTEYECTBEH-
HOTO MPOU3BOJICTBA, IPU PEIICHUU
3a/1a4 MpoeCCHOHAILHOMN JeATENb-
OIIK-2 Cnocoben HOCTH

UCII0JIB30BaTh CO-
Bpemennble uadop- | ONK-2.2 YMeTh UCIIOIB30BaTh CIICIIUAIN-
MAaI[HOHHBIC TEXHO- | Y MECT BBIOMPATh COBPEMCHHbIC HH- 3upoBaHHoe [1O kak HHCTpYMEHT

jorud u nmporpamm-  POPMALMOHHBIC TEXHOJIOTHH U TIPO- peLLeHHs PasIYHbIX MATEMATH-
HBIE CPEJICTBA, B TOM TPAMMHBIC CPE/ICTBA, B TOM YUCIIC

YUCJIE OTCUYECTBCH- OTCYCCTBCHHOT'O ITPOU3BOACTBA, ITPU
HOTO ITPOU3BOJICTBA, PCUICHNHN 3a1a4 HpO(beCCHOHaHBHOﬁ

NpH perieHny 3aaay | ACATCIBHOCTH

YCCKHUX 3aJa4

npo(hecCuOHaNbHON Brnanets HaBbIKaMu MOJIETHPOBA-

JACATCIIbHOCTH. OIlK-2.3 HHs Pa3IMIHBIX OOBECKTOB M CH-
Bnageer naBpikaMu IIPpUMCHCHUA CO- cTeM 06pa6OTKI/I NaHHBIX. Brasne-

BPEMCHHBIX HH(QOPMALMORHBIX T€X- | oy ihyeMamu BHITONHEHHUS CIOK-
HOJIOTMH 1 IPOrPAMMHbIX CPCICTB, B yp1x MaTemaTHECKHX pacuyeToB ¢

TOM HHCIIE OTEYECTBEHHOTO MPOM3-  yeyronp30BanHe ClIEMHATH3HPO-
BOJICTBA, MIPH PEIICHUH 33724 MPO- Banmoro IO
(heccuoHaIbHOM JESITEIIBHOCTH

[IpodeccuonanbHbIe

3 MecTo TMCHMIUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOil
NporpamMMbl

JucuunianHa «ABTOMaTU3alKsg MaTeMaTUYECKUX pacueToB» u3ydaercs Ha 1 xkypce B 1
ceMecTpe.

JlucuurnianHa BXOAMUT B cocTtaB Onoka 1 «/lucuumumbbl (MOAYNH)» U OTHOCUTCS K
00s13aTeIbHON YacTu.

Jlist OCBOSHMSI TUCIMITIIMHBI HEOOXOUMBI OOIIMe 3HAaHUS, YMEHUs, HAaBBIKK MO UHQOP-
MaTHKe U MaTeMaTuke, cOpMUPOBAHHbBIE HA MPEIbIIYIIUX dTanax 00ydeHHs B CpeaHel 1IKoIe
WJIN TEXHUKYME.

3HaHUs, YMEHHS U HaBBIKU, CHOPMUPOBAHHBIE MPU U3YUECHUU AUCIUTUINHBI
«ABTOMAaTH3aIMsI MATEMAaTUYECKUX PAacUueTOB», OyyT BOCTpeOOBaHbI IPU U3YUYEHUHU MOCTIE-
JTYIOIIMX TUCHUTIINH!

—  CoBpeMeHHbIE IPOrpaMMHBIE CPEACTBA

—  YyeOHas npakTHKa (03HAKOMUTENbHAs! TPAKTHUKA)

— IlpousBojcTBeHHasi MpakTUKa (TexHOJorudeckass (IMPOEKTHO-TEXHOJIOTUYECKas)
MpaKTHUKA)




4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX C YKA3aHHEM KOJIMYecTBa
aKa/JleMH4YeCKHX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUTHHBI cocTaBisieT 3 3.¢€., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMIUTMHBI (MOIYJIs) TI0 BHIaM y4eOHBIX 3aHSITUH MPEICTaB-

JIEHO B Tabymmue 2.

Ta6ymma 2 — O6beM TUCHUTIINHBI (MOYJIs) TIO BHIaM YYCOHBIX 3aHATHH

O0beM TUCHUTIINHBI

Bcero akagemu-
YeCKHUX YaCoB

O6ma51 TPYAOCMKOCTb JUCHUIIJINHBI

108

KonrakTHas aynuropHasi padora o0y4aommxcs ¢ npenogasareseM (1o
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

50

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TIPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmaum me-
JIarOTHYCCKUMH PaOOTHHKAMU )

16

3aHATHUS CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

34

CamocrosiTeibHas padoTa 00y4alOMIMXCA M KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUK, WHIWBUAYAIHHYIO paboTy 00y4ato-
HIMXCS C TPEnoiaBaTesiMU (B TOM YUCIE WHANBUAYAIbHBIE KOHCYIBTALINN);
B3aUMOJICHCTBUE B AJIIEKTPOHHON WH()OPMAIITMOHHO-00pa30BaTEIHLHOM cpesie
By3a
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[TpomexyTouHast aTTecTalys 00yJaromuxcsi — 3adeT ¢ OLIEHKOU

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHYeCKHX YacoB U BU/10B

y4eOHoi1 padoTbl

Ta6muma 3 — CTpykTypa U coJepKaHue TUCIUILTAHBI (MOTYJIs)

Bunsl yueOHOI paboThI, BKIIIOYAs CAMOCTO-
ATEJIbHYIO0 pab0Ty 00yJaronuXxcsi ¥ TPYI0-
€MKOCTH (B yacax)
KonrtakTHas pabora npenoaasa- CPC
HawnmeHoBaHMe pa3ienoB, TeM U COJIEpKAHHUE Ma- TEJIsI C 00YJaIONTIMHUCS
Tepualia Jlekuuu | Cemunap- | Jlabopa-
CKHe TOpHBIE
(mpakTH- | 3aHATHA
YEeCKHe
3aHSITHS)

Pazpen 1




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexunu | CemuHap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1 Benenue. ABroMatu3anusi UHTEIJIEKTY-
albHOTO Tpyaa crnenuanucta. CoBpeMeHHbIE Ma-
tematnueckue maketsl (CMII), ux xapakrepuctu-
ka. O0acTy mpuMEHEHUS, 3a/1a49H, PeIIaeMbIe
CMII. Kpatkas xapakrepuctiuka CMIIL. OcHos-
HbIe Bo3MoxkHOCTH cucteMbl MathCAD.

Tema 2 Unrepdeiic nakera. [lanenn nactpymen-
toB. OcHOBBI paboThl B cucteme MathCAD. Co-
3/1aHue JoKkyMeHTa. Pabouas o0nacth. 30HbI (TEK-
CTOBasi, MaTeMaTH4ecKas, rpapuuecKkas) U ux co-
3nanue. KommoHoBka qokymMeHTa. TUIIBI TaHHBIX,
ucnonns3dyembie B MathCAD. TlepeMeHHbIE, THUITBI
NEPEMEHHBIX (MPOCTHIE, CUCTEMHBIE, PAaHXHUPO-
BaHHbIE, pa3MepHbIe). MaccuBsbl (BEKTOpa U Mat-
puibl). @ynkiuu B makere B MathCAD (BcTpo-
€HHbIE U NI0JIb30BATENIBbCKUE).

Tema 3 Mertoabl co3iaHusi AByXMEPHBIX Tpadu-
KOB, 1uarpaMM. Tumsl rpagukoB. opMupoBaHue
JIBYMEpHBIX rpadukoB. TpaccupoBka u MaciTa-
6uposanue rpadukoB. CozaHue TPEXMEPHBIX
rpaduxoB. @opmMaTHpOBaHUE, U3SMEHEHHE TUIIA
rpaduka Aaumarus rpadukon. [Ipumeps! mo-
CTpOEHUS TpaUKOB.

Tema 4. Bpamenue rpaduxa. Ctuib oceit. Mac-
mrrabupoBanue. CTub 3aMuBKY U TuHUM. Crier.
3P PEKTHI.

Tema 5 Omneparopsr u onepanasl MathCAD.
Apudmerndeckue onepatopbl. Oneparopsl BEK-
TOPOB 1 MaTpul .OnepaTopbl MATEMaTHIECKOTO
aHanu3a. byneBbl omepaTopbl

Tema 6 Pemienne ypaBHEHHI U UX CUCTEM CpEl-
crBamu MathCad. YucnenHoe perieHue Heu-
HEWHBIX ypaBHEHUN. MeTonb! pemenus (uTTepa-
IUOHHBIH, rpadudeckuii). Micnoap3zoBaHue BCTpo-
ennbix ¢pyukuuii: Root(),Polyroots(), Find(),
Minerr() u cienuansbHOTO BBIYHCIUTEIIBEHOTO
6moka Given/Find. Cuctembl HETHHEHHBIX
YpaBHEHUU U METOABI UX pemieHus. Mcnonb3osa-
HUE CMEeMATBHBIX BRIYUCIUTEIbHBIX OJIOKOB
Given/Find u Given/ Minerr(). Cuctemsl ju-




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATENBbHYIO paboTy 00yJaromuxcs 1 TpyAo-

€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aQHSITHSL)

CPC

HEWHBIX YpaBHEHUI U METOJbI UX pelieHus. Mart-
pPUYHEI crioco0 pemeHus. Mcnonb3oBanue
BcTpoeHHOM (ynkimu Isolve()

Tema 7 Pemenne nuddepeHnanbHeIX ypaBHe-
HUN U UX cucteM. Meronsl pewenus. Penenue
OJ1Y ¢ momompio CEUaIbHOTO BBEIYHCIUTEIb-
Horo Osoka Given/Odesolve(). Pemenne OJIY
MeronoM PyHre-KyTThl ¢ IOMOIIBIO BCTPOEH-
ueix Qynakuuii rkfixed(). Moaudukanuu duc-
neHHoro merojga PyHre-Kyrra (agantuBHBIM, C
IIOCTOSIHHBIM IIaroM, MeTox Apnamca, MeTo.X
RADAUS).

Pemenue cuctem auddepeHnnaibHbIX ypaBHe-
Huil. Meronp! pemenus. Pemenne cuctemsr OY
C MCIOJIb30BaHUEM BCTPOECHHBIX (PYHKIIUIL:
rkfixed(), Rcadapt(), Bulstoer(). Meton Pynre-
KyTTBI ¢ HCIOIB30BaHUEM CIIEUATBHOTO BbI-
yrcauteabHoro 01oka Given/Odesolve()

Tema 8 AnroputMmusanus pemeHus 3aaad. Tu-
IIbI AJITOPUTMOB.

OcHOBHBIE IPUHLIMIIBI IPOTPAMMUPOBAHMUS B Cpe-
e MathCAD

Tema 9 OOGpaloTka 3KCHIEPUMEHTAIbHbBIX JaH-
HbIX cpenctBamu MathCad. JIuneitnas uaTepmno-
ssanust. CrutailH-uHTEPIOISAIUS C TOMOIIBIO
BcTpoeHHbIX QyHkuuii Ispline(), pspline(),
cspline(). DxcrpamonupoBanue GyHKIIHHA. DKC-
TPAMOJISAIKSA C TOMOIIBIO GYHKITUH MpeAcKa3a-
uust predict(). Perpeccusi. @yHKIMU CritaxuBa-
HUS KpUBBIX. METO/IbI COCTABIICHUS YPaBHEHU
perpeccun. Jlunennas perpeccus. [lonnaoMu-
HaJbHas perpeccus. Perpeccust orpe3kaMu mosiu-
HOMOB. JInHEeHas perpeccus o0IIero BUIa.
KBagparuunas perpeccus.

Tema 1 Co3znanune nokymenta MathCAD.

Tema 2 Co3gaHue 1ByMEpHBIX IpauKOB.




Bupl yueGHO# paboThI, BKIIFOYAsi CAMOCTO-
ATEIBHYI0 paboTy 00YJarOIIUXCS U TPY/I0-
€MKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa- CPC
HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma- TeJIs C 00yJaroUMMHUCS
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKue TOpHBIE
(npaktu- | 3aHATHS
YyecKue
3aHSITHUS)
Tema 3 Oneparopsr MathCAD w1 ux ucrosp3oBa-
HUE
2 1
Tema 4 PenieHre HeNMMHENHBIX YPABHEHUN U UX
CHUCTEM. 4 2
Pemenne cucreM ITMHENHBIX YPABHEHUN.
Tema 5 Pemenne nuddepeHIMaIbHBIX ypaBHe- 4 )
HUil ¥ ux cucteM B cucteme MathCAD.
Tema 6 [Iporpammuposanue B cpeae MathCAD 8 3
Tema 7 OOpaboTka IKCIIEPUMEHTAIbHBIX TAHHBIX
cpeacrBamu MathCAD. UnTeprioaupoBaHue 4 1
(GYHKIHIH.
Tema 8 OOpaboTka FKCIIEPUMEHTAIbHBIX TaHHBIX
cpencrBamu MathCAD. CocraBnenne ypaBHEHUit 4 1
perpeccum.
UToro 16 34 23

o TMCHMIIJIMHE

6 BxeayauTopHas caMocTosiTeJIbHAsA padoTa 00y4aroImMXCsl 10 AUCHHUILIHHE

(MmonyJi0)

[Ipn nnaHupOBaHMM CaMOCTOSATENBLHOM pabOThl CTYAEHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CIEAYIOLIMM pacpe/eIEeHHeM 4acoB Ha CaMOCTOSATENbHYIO padoTy (Tabnuua 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI

KoaunuyecrBo yacoB

M3ydeHne TeopeTHUeCKUX pa3/ie]oB JUCIMILTUHBI 11
[TonroToBKa K 3aHITHSIM CEMUHAPCKOTO THUTIA 12
[Tonroroska u opopmuenue PI'P 35
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7 OHeHO‘IHble Ccpeacrea AJisi MPOBECACHUSA TEKYIIETI0 KOHTPOJIsA

U MPOMEKYTOYHOM aTTecTaliy 00y4aoIuXxcsl 0 JMCHHILIMHE (MOLY110)

Tabnuna 4 — [Macopt ¢oH/Ia OLIEHOYHBIX CPENICTB

KonTpoaupyembie ®opmupyemasi | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHIUSA OLIEHOYHOI0 Iloka3aTenu oueHKH
AUCHUILINHBI cpeicTBa




Tema 1 Co3nmanue goky- | OIIK-2 JlaGopaTopHas YMeer co3naBarh IPOCTEM-

menta MathCAD pabora 1 mue JIOKYMEHTBI B
MathCAD.

Tema 2 Coznanue ABy- OIIK-2 JlaGopaTopHas YmMmeet co3naBarh rpaduKy B

MEpPHBIX TpaQUKOB pabota 2 MathCAD.

Tema 3 OnepaTopbl OIIK-2 Jlaboparopuas YMeeT ucnosb3oBaTh onepa-

MathCAD u ux ucross- pabora 3 topsl MathCAD st pere-

30BaHNC HHUS 33/1a4.

Tema 4 Peuienue Henu- OIIK-2 Jlaboparopnas Ymeer pemaTts HETMHEHbIE

HEWHBIX YpaBHEHUHN U UX pabora 4 YPAaBHEHHS U X CHCTEMBI B

CHCTCM. MathCAD.

Pemenue cucrem nunen-

HbIX YpaBHEHUH.

Tema 5 Pemenue nudde- OIlK-2 Jlaboparopuas Ymeer pemiare auddepeH-

PEHITMATIBHBIX YPaBHCHHUI pabora 5 LMAJIbHbIC YPABHEHHS B

N UX CUCTEM B CUCTEMC MathCAD.

MathCAD.

Tema 6 [IporpammupoBa- OIlK-2 JlaGopaTopHas YMeer cocTaBiIsATh Po-

HHC B CpCIC MathCAD. pa60Ta 6 rpaMMHBIE MOAYJIU B
MathCAD.

Tema 7 O6paboTKa 3KC- OIIK-2 Jlaboparopnas Ymeer 06pabaThIBaTh IKC-

MePUMEHTAIBHBIX JaHHBIX pabora 7/ TIepUMEHTAJIbHBIC JaHHBIC

cpencreamu MathCAD. cpeacreamu MathCAD.

WHTepnonmpoBanue

GyHKLIUU.

Tema 8 OOpaboTka 3Kc- OIIK-2 JlaGopaTopHas YmeeT 06pabaThIBaTh JKC-

MNEPUMCHTAJIbHBIX TaHHBIX pa60Ta 8 IIEpUMEHTAIIbHBIE JaHHBIE

cpencrBamu MathCAD. cpencteavu MathCAD.

CocraBieHue ypaBHEHUH

perpeccum.

Bce Tembl OIIK-2 PT'P YmeeT ucnonab3oBaTh MH-
CTPYMEHTBI MaTeMaTH4e-
CKHX TIAKETOB ISl pEIICHUS
MIPUKJIAIHBIX 3371249

MCTOI[PI‘ICCKI/IC MaTCpHuaJibl, OMPECACIAIONNEC TPOUCAYPbI OLCHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYECKOM KapTbl JUCLIHU-

IMHBI (Tabuuia 5).

Tabmuna 5 — TexHoJornyeckas kapra

Haunme- | Cpo
HOBaHHE | KH Mlxana
OUEHOY- | BBI- | o Ba- Kpurepun

HOro | moJ- - OlleHHBAHHS

cpen- He-

cTBa | HHUs

1 cemectp
Hlpomescymounas ammecmayus é popme 3auema ¢ OYenKoll
1. | | kax | 10 | 10-nmaGopatopHasi paboTa BEINONHEHA MONHOCTEIO, MpPa-
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Haunme- | Cpo
HOBaHUE | KH
Ilkana
OLIEHOY- | BbI- Kpurepun
OlleHNBA-
HOT'0 1oJi- OlLlCHUBAHUS
HUA
cpen- He-
cTBa HUS

Jlabopa- | mpie | GayuioB BHJIHO, CBOCBPEMEHHO, [aHbI MOJHBIC OTBETHI HA JO-
TOPpHAaA JABEC IIOJTHUTCJIBHBIC BOIIPOCHBI BO BPEMA 3alllUThI Da6OTBI,
pabota He- CTYIICHT TOKA3Al OMIUYHOE 6lA0eHUe YMEeHUsMU U
(8 mTyk) | menmu HagvlKamMu TIPUMEHCHUST HWHCTPYMEHTOB MaTeMaTrhye-
CKOTO TIaKeTa, OMmuem GblNOJHEeH AKKYDAMHO U 6 COOM-
6emcmeuU ¢ nPedvABIAeMbIMU MPeOOBAHUAMU,
6—mabopaTopHass paboTa BHINIOJHEHA C 3aMCYAHHUSIMH,
CTYIEHT TOKA3al Xopouiee Gla0eHue YMeHusmMu u
HaBbIKAMH TMPHUMEHCHUS WHCTPYMEHTOB MaTeMaTHue-
CKOI'0 IMake€Ta, HC BBIACPIKAHBI CPOKHU BBLIIIOJHCHUA pa-
6OTI)I, JaHbl HCIIOJHBIC OTBETHBI HaA AOIIOJIHUTCIIBHBIC
BOIPOCHI BO BPEMsI 3aIlIUThI paOOTHI.

4- CTyIEHT BBIMOJHUI PabOTy C CYIIECTBEHHBIMH He-
TOYHOCTSIMH, HE COOJIFOZICHBI CPOKHU BBHITIOJIHEHUS pado-
T, CTVACHT IOKa3aJl yIOBJICTBOPHUTEIBHOC BIIAJICHUE
YMeHusMu U HABBIKAMH TPUMEHEHHS HHCTPYMEHTOB
MaTeMaTHYECKOro IMaKeTa.

0- 3ayjaHue HE BBITIOJHEHO.

PTP 13- |20 20—PT'P BBINMONHEHO TMOJIHOCTHIO, IPABHILHO, CBOCBpE-
ast OajuIoB MEHHO, JIaHbI IOJIHBIE OTBETHI Ha JIOMOJIHHUTEIIFHBIE BO-
He- IIPOCHI BO BPEMS 3alllUTHl PabOThI, CTYIACHT MOKA3A]
ens omau4Hvle 3HaHusl IPUMEHEHHUS] NTHCTPYMEHTOB MaTemMa-
TUYECKOTO ITaKeTa, Omuem 6blNOJHEeH AKKYDAMHO U 8
coomeemcmaul ¢ npedvABIseMblMU MPedOSAHUAMU,

15 - PI'P BbIMONHEHO C 3aMEYaHUSIMH, CTYACHT MOKA3alL
Xopouiee 61adenue 3HAHUAMU NO  TPUMEHEHHUIO WH-
2. CTPYMEHTOB MAaT€MaTHYECKOTO ITaKeTa, HO HE BBIIEP-
JKaHbl CPOKH BBITIONHEHUS pabOTHhI, JaHbI HETIOTHbBIE OT-
BETHl Ha JIOMOJIHUTEIIbHBIE BOIPOCHI BO BPEMS 3allUThI
paboThl,

10- cryaeHT BBITOJHHUI PabOTy C CYIICCTBCHHBIMHU HE-
TOYHOCTSIMH, HE COOJIO/ICHBI CPOKH BBIMIOJIHEHUS Pado-
ThI, CTYJICHT IOKa3aj yJOBJIETBOPUTEILHOE 3HAHUS HC-
MOJIb30BaHUS UHCTPYMEHTOB MaTEMaTHYECKOTO TTaKeTa,
0- 3amanus PI'P He BBINTOJTHEHEL.

HNTOI'O: - 100 -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MaKCUMaJIbHO BO3MOKHOUM CYMMBI OQJIJIOB — «HEYIOBJICTBOPUTEIIHHOY
(HEeOCTaTOYHBIH YPOBEHB ISl IPOMEKYTOUHON aTTECTAIIMU TI0 JUCITUTUINHE);

65 — 74 % oOT MakcUMaJbHO BO3MOXKHOW CYMMbI OasIOB — «yIOBJIETBOPUTEIHHO»
(TTOporoBbIf (MUHUMATBHBIN) YPOBEHb);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOYKHOW CyMMBI 0aJlTIOB — «OTIMYHOY (BBICOKHH (MaKCHMAllb-
HBII1) YPOBEHB)

3agaHus A/ TEKylero KOHTPOoJIs

JlaGoparopHnas padora Nel
Co3znanue nokymenra MathCAD
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3amanue 1. 3amyctute Mathcad u o3nakomuthes ¢ uHTepdeiicom mnonb3oBarens. OTKPHITH
IYHKThl MEHIO, IPOCMOTPETh KOMaHAbl MEHI0. BbI3BaTh Ha pabouyro 00JacTh MaHEIN UHCTPY-
MEHTOB, OIpo0OOBaTh KHONKH NaHenei. M3yunts ¢popmarsl nanenu Apudmernka. Co3iate TEK-
CTOBBIE 30HbI, 3aIIMCaB B HUX TaKUE PEKBU3UTHI, KaK Ha3BaHUE JJaOOpaTOPHOM paboThl, rpymIla,
damunus, ums, oryectBo. TekcT opopMuTh ¢ pasHbiMH mpudTamMu U pazmepamu. Pasmectuth
TEKCTOBBIC 30HBI B JokyMeHTe Mathcad onTumManbHbIM 00pa3oMm.

3ananue 1.
dopmatel naHenmn Apudmernka:
sin(y)  cos(n) tan(n) () logln) ! i o]
1
i Vi N - () I2 ! n
1
7 g 9 Y B T
1 1
®opMmaTsl naHenu MaTpuIb:
1 11
L ' -1 * £} T
1 1 ||| 1 1 1
1 11
3ananue 2:
BBoJ1 BBIBOJT TaHHBIX M MIOCTPOCHHE rpaduka
1 23
Eeon: X=— fa=436 %) = sin(®) + cos(2xX) i=10.4
TER
1 23
Brueon: x=1047 A=|4 56 A =6 f%) = 0366025
FED
i= fin) =
0 1 2 !
1 0425
2 0256 1§ —
3 1.1 fii
g 0,902 ER I ¢
1 |
n 2 4
1
3ananmue 3:
BBoa uncen B pa3nMyuHbIX CUCTEMaX CUUCICHUS:
a = 1001010k b= 1360 o = 01EFh d =15
a= 74 b =054 o= 495 d= 158

BBOI[/BLIBO,Z[ KOMIIJICKCHBIX YU CCII:
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A

a=54+7 b= 3e c=2d0+7
a=T+5 b= 2081 + 45461 o=7+4 27
Imni's) = 5 Re(a) = 7 argl ) = 062 |a| = 2602
d=a+h d = 4919 + 9 5461 f= % f=0327 - 1 A%
- BcTpoeHHbIE KOHCTAHTHI:
o110 e= 2718 n = 73143
5% = 0035 TOL=1x 10 ° CTOL=1x 10~
ORICIN = 0 PRNPRECIZION = 4 PRNCOLWIDTH = &
CWD = "FACMITY
UT.I.

3aganue 4. VM3y4nuTh NCIIOJIB30BaHNE MPOCTBIX NEPEMEHHBIX. BBIUNCINTE 3HaUEHUE
(GyHKIMY IpU ONpeZeICHHOM 3HaYeHUH apryMeHTa. Mcxomapie nanubie Opath u3 Ta0muisr Ne
7.1.

3amanmue 5.

a) VI3y4uTh HCIIOB30BaHUE PAHKUPOBAHHBIX ITEPEMECHHBIX. BEIMHCINTE 3HAUYCHUS (DYHKITUU

Ha OTpe3Ke 3HaueHUi aprymeHTa. VcxoaHbie ganHble Opath u3 Tabmuibl Ne 7.2.

0) BerurcnuTh 3HaueHHUs QYHKIUU I COBOKYITHOCTH MTPOU3BOJILHBIX 3HAYCHU apryMEHTA.
Tabmuna 7.1

Ne OyHKIUA X Ne DyHKIUS X
2 3 0,61 2x 2,20
L oI x+(x+1) 220 " a)\/X+1+(Z oo
6% 2% —1 6)X —COSX
2 2,50 3w _1n2 5,66
, a)3X+C0§ X +1 oo s |2 \/§2 In? x N Voo
6)X+lgx°—-0,5 o)(Xx-1)°—-(@1/2)-e
X 0,09 3 2,21
3 a) (2 - X)e 2030 16 a) 2,2X —X 16.60
6)X% +4sin x> —1/x o)X —lg?x—7
T 9,50 2 30,50
. a)f)/)(_ 8In“x—-8 5.3 . aX(X+1)° -1 167
6)vx —0,5x ~1/x 562X —lgx +1/x>
2 o 10,60 3 e 6,95
; a);( Sin X + 3X 375 18 |a)X ) 3sin X 2060
6)3/x —[lg(x + 2) 5)c0s° X —0,8- /X
2 2 6,75 2 10,30
o [0xf=In(x+1) o5 | g |92XF lg X +0,5Vx P
6)2X +C0s° X —0,5 6)sin x* —3/x +1
2 3,02 2 3,45
. 2)0,5x +lg(x +1) 15,60 0 |? lg(2+x)“ +2x-3 950
6)c0s? X + 23/x — x? 6)cos? X —sin x>
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Ne DyHKIUSA X Ne DyHKIUSA X
L2 9,50 3 _ 14,90
5 Sin(x —0,6)—+/x Yoo 2y X +c0sx® —3vx Yoo
’ 5 X+la(L+ x)% 18 “ 6)'[92(X+0,4)—92X
3 _ 2 35,7 2(v _1\_3 66,90
. a) X : In X);r C(j/s_x 9,85 o | ® tg®(x—1)-3/x 152
sin(Xx +1)° —+/x 3 1 1)e2X
6) 5) (x*+De
2 2 90,5 3 Ax+l 3,90
2 g x—-(x12) 795 2) (x=1)°-2""" -1 5 55
" | UK oos ) " | x g% (x-05)
X +COS(X + x-lg©(x-0,
6) 0)
3 2 3,69 2x+1 1,20
o | tg°x —x“ +70 160 y €+ 2x -08 0.95
53* —2x3 +/x 6)sin(x—0,5)3 +C0S% X
2 2 5,70 X+l _ 2 16,30
b »(X=3)"In(x-2) 001 . 3)5_ 6v/% 3+ cos? x oo
5)5sin° x —/x 5)SN(X+0,8)" +x/2
a) 3,98 Ty 3 2,64
x4 —(x—2)2.2x | 175 a)2 lgx—x*/2+1 15,50
13 ) _ 3 26 . tgx> —Vx +53/x +1
5N x—sin(x+3) )
Tabmuma 7.2
e ITopsIHTErpaNBHBIE a b Ne [MonpiaTErpaNbHbBIe QYHK- a b
dhyHKITIN I
. a)l//x%+23 03 | 06 |,, |91/ V15%x% +0,7 Sﬁ 125
6 (x/2)-lg(x212) | M |32 6)CosX /(X2 +1)
13 | 21
) 0)1/(2-/x?% - 4) 23 | 05 | . 2)3,5/+/3x% - 0,4 06 | 07
o) lg(x +1)/(x +1) 08 | 16 &) (/x +1) - tg2x
5 2)3x/~/2x% +1,6 (1); 05 | o |OY/ V12x? +0,5 f}f 21,’;,1
6)(x/2+1)-sinx 28 &)lg(L+x?) /(2x —1)
21 | 36
, | 91/402x% +1 13 | 25 |, |al/Vx* -3 08 | 12
odx+1-In(x+3) | o | %8 6)sin(x% —0,4) / x
T 12 | 20 [ 32 | 40
5 a)ll 015)(2 +15 0,2 1,0 18 a)l/ 0,5X2 +1 0,5 1,2
6) (x +1) - cosx® a1tgx? /(x +1)
6 a)X/\/ZXZ +0,3 f,’:f 2117 19 a)3X/\/X2 +1,2 115 2,25
5)sin(x% —1)/ 24/x - 5)In(x* +3)/(2x) -
. a)3/~/2x% +0,7 25 | 33 20 ayx/yx%+08 05 | 15
&)lg(x? +0,8)/x7* 6)X2 - COSX
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No HOI[L(;I—;T;:(‘EEJ;IBHHS a b No HOZ[BIHTCI‘II:-IaIfII;HBIe ¢byHK- . b

Clesiiiees [ B[ 2] (a4 on | 12
5)X 2 sin(x —0,5) 5)cosx2 /(X +1)

o 0D gy |5 |, [axix® 06 VY
6)Ig(x2+2)/x 6)x2-lgx

0 2)2x//x% +0,6 12§ 22,’(? - )4/ \x% +2 gf ég
o) lg(x +2)/x +1 6)3/x +1-cosx?

" al//x% —1 02 " 35 oq | 01/V1+2x3 c?f 35
6)Sin X /(X +1) 6)tg(x2 +0,5)/ x>

L | DA+FX)/V3+x vs | 38 s | 9X/05+x° 05 | 35
6)(2x +0,5)sin X 6)COSX /(X +2)

;5 |12 -1 Us | 23 | 5 |9L/2+05x2 08 | Ta
6)tg(x* +1)/ 5)sin 2x/(x* +1)

JlaGoparopHnasi pabora Ne 2
Co3naHnue IByMepHbIX TpauKOB.
3apanme 1. Vcnonb3ys unctpymentsl MathCAD npopabotath U pa3o0paTh criocoObl co3/a-
HUS IBYXMEPHBIX IpaUKoOB UX popMaTHpOBaHUE, CIOJB3YS IPUMEPHI IPUBEICHHBIE B Me-
tonuueckoM mnocobuu FO.A. IlerpoBa CoBpeMeHHbIE MaTeMaTHYECKHE aKeThl riaBa Ne2.
3aganmue 2. [TocTpouTh IByMEpHBIi rpaduK, UCTIONB3YS TaHHBIE TAONUIEI 7.3 (BapHaHT
BBIJIaCT PENOJaBaTesb) U BBIIIOIHHUTH €ro hopMaTHpPOBAHUE.

Tabmuma 7.3.
BapuanTs! pyHKIMH U BUJ Tpaduka.
Ba- HaszBanue ¢yHkimuu DOynkipn f(X) WntepBan u3z- | Bua rpagu-
pHaHT MCHEHHUSI apry- Ka
MEHTa
1 CreuunanbHble TpU- xtg(x), tg(x)/x, sin(x)/x, 0.001<x<4 JexapToB
TOHOMETPUYECKUE cos(x)/x
2 | F'unepGonuyeckue ch(x), sh(x), 0.5-¢*,0.5-¢™ 0<x<3 JlekapToB
3 I'unepOonnueckue th(x), cth(x) X| < m/2 JlexapToB
4 OO6parHbie arsh(x), arth(x), x| <1 JexapToB
TUNepOOTUIECKIe arch(x), X>1
5 | [oka3aTenbHbIE (e"-e%)/2, (e +e7)/2, 0<x<3 JlekapToB
byHKIIUA 0.5-¢*,0.5-¢™
6 | [oka3zaTenbHblE (e" - e)/(e* + &), X| < n/2 JlekapToB
GyHKIMH 1+ (e7)/sh(x)
7 Jlorapudmuueckue In(x+V(x*+1)), x| <1
byHKIAN 0.5 In((1+x)/(1-x)) x| <1 JexapToB
In(x+V(x3-1)) x> 1
8 Hucconna JInokneca | p=a-(1/cos(¢)-cos(p)) 0<op<2mn [TomstpHbIi
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9 [Tapa6ona Hetns y=ax"’ x>0 JexaproB
10 | JlemHuckara p” - a*cos(2:)=0 0<op=<2m [onsipHbrii
bepnynnu
11 | Kpecr p=2-a/sin(2-@) 0<¢o=<2nm [MonsipHbIii
12 | Kapaunouna p=a-(1+cos(9)) 0<op<2mn [TonstpHbIT
13 | Tpucekrpucca p=a-(4-cos(p)-1/cos(p)) 0<¢o=<2nm [MonspHbIii
14 | Actpouna x=a-cos(t)’ y= a-sin(t)’ 0<t<2m JexaproB
15 | JlekapToB JuCT x=3-a-t/(t*+1) 0<t<2m exaproB
y=3-a-t?/(t3+1)
16 | Yaurka [Tackamns p=b+a-cos(o) 0<op<2mn [TomnstpHbIT
17 | llennas nuHUS y=a-ch(x/a) 0<x<3 JlexapToB
18 | Coupans Apxumena | p=a-@ 0<op<2mn [TomnstpHbIT
19 | ITapabonmueckas p’=2-a-¢ 0<o<2m [MonsipHbIii
CIHPAIIb
20 | Jlorapudmuuekas p=a-e’? 0<p<2n [Monspublit
CIHPAIIb
21 | TpakTpucca x=a-(cos(t)+In(tg(t/2))) 0<t<2m JexaproB
y= a-sin(t)
22 | Hukiouma x=a-(t - sin(t)) 0<t<2m JlexapToB
y=a - c¢-cos(t)
x=(a+b)-sin(a-t/b) -
23 | Dnumukionaa c-sin((atb)-t/b) 0<t<2m JexaptoB
y=(atb)-cos(a-t/b) -
c-cos((atb)-t/b)
x=(b-a)-sin(a‘t/b) -
24 | T'unonmkIouaa c-sin((b-a)-t/b) 0<t<2m HexaptoB
y=(b-a)-cos(a-t/b) -
c-cos((b-a)-t/b)
25 | Bep3uepa AHbesu y=A%/(A*+x°) - JlekapToB

3aganme 3. [TocTpouTh TUCTOTPaMMBI IO JAHHBIM TaOIUIB! 7.4. [lapameTpsl BCTPOCHHBIX
(GyHKUIHMI TOA00paTh cCaMOCTOsITENBHO. (popMa KpuBoii - line).

BapuanThbl 3a1aHus GQyHKIMHA JUIsl TOCTPOEHHs TUCTOTPaMM

Tabmuma 7.4

BapunanTsl Hazpanue pynkunun [TapameTtps! GyHKIIUN
IJIOTHOCTHU BEPOATHOCTHU
1,17 dbeta(x,s1,s2) 0<x<I,(sl,s2>0)
2,18 dbinom(k,n,p) 0<k=<n,0<p<l
3,19 dcauchy(x,l,s) | — nokaneHBIi Mapamerp, S > 0, X — aprymMeHt
4,20 dchisq(x,d) d>0,x>0
521 dexp(x,r) r>0,x>0
6,22 dF(x,d1,d2) d1,d2>0,x>0
7,23 dgamma(x,s) $s>0,x=>0
8,24 dgeom(k,p) 0<p<1, k-aprymenr
9,25 dhypergeom(m,a,b,n) 0<m<a,0<n-m<b,0<n<a+b
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10 dlnorm(x,,0) x>0, p=In(xcp) >0, 6 >0

11 dlogis(x,l,s) | — mokaneHBIH mapametp, S > 0, X — apryMmeHT

12 dnbinom(k,n,p) O0<p<l1l,n>0uk>0 - uense

13 dnorm(x,p,o) 6 >0, X — apryMenT, (QyHKIHS UMEET MAKCUMYM
pu X = |

14 dpois(k,\) A >0, K — MoI0KHUTENBHOE TIEIT0e

15 dt(x,d) d >0, X - apryment

16 dweibull(x,s) s >0, x >0

JlaGoparopHnasi padora Ne 3
Onepatopsl MathCAD u ux ucnoJib30BaHue.

3apaHue 1. M3yunTh UCTIONB30BaHUE apH(PMETHIECCKUX OTIEPATOPOB HAa HIHKEYKa3aHHOM
pumepe:

o sin(n - 0.5) + |cos(n + 0.5)\ N e2 % — 11.796902

— 3
\/ T — /T
3ananue 2. Co3narbe MaTpHIly, HHUIIUAIU3UPOBATh €€, Haledyararh HEKOTOPhIE €€ dje-
MEHTBI, MOJIYYUTh TPAHCIIOHUPOBAHHYIO M OOPAaTHYI0 MAaTpHIIbl, HATH €€ OmpeeIuTenb, MaK-

CUMAaJIbHBI 1 MUHUMAJIbHBIN OJICMCHTEI, ITOJYYUTh CYMMY, Pa3HOCTb, CKAJIIPHOC MU BECKTOPHOC
IMPOU3BCACHUEC MATPHULI, BBIIIOJIHUTDL OIICpallii BEKTOpU3aAllUU.

21 2
A=1345 - cosgaHa MaTpHUa A(3x3) ¢ nomMouse knagum [CIH]M
6 7 8
Al a2=5 - HHJEKCH COSOAHE C MOMOLBI KIAEHIIH [

0.5 -1 05
—1

A T =| =1 0BT 0BEBT - cosmaHa obpaTHAd MaTpHIA © MOMOLURK KIapHIIH -1

05 1333 -0833

|."E".| = -6 - DONy4EH ONpENENHTENL ¢ IOMOILBI KIABHIIH |
o1 1 o 1 2

B __ 3 2 2 (.ﬂ'. B]I _ g 8 ,]D - BEETOPHZalHA (HOSJ’IEMEHT‘HOE W I-

o It HOXEEHHE MaTpHI)

1 6 21 16
1 1 1
1 0 —_— 0

F= = (F Q)=
0 1 0
0 0 0

rows( Al = 3 cols{A) =3 min{A) = 1 maxi Al = 8

Hcnonp3oBanus BCKTOpHU3allUA pa306paTL Ha NpUMEpPC pCHICHUA KBaAPpaTHOT'O YPAaBHCHHA.

a.x2+ b-x+c=0
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rze a, b, ¢ — BEKTOpa U3 4eThIpex apryMeHTOB Kax/blid. Haiitu kopuu ypaBuenus. [Tycth

1 3 2

1 . 1

a= b= o=
. 1 S
. 0 1
Toraa 1 Ilpopepra:
- 0
y o b+yb’-dac . _ ~1 - 0
- 2 —0.25+ 0.661] (a-x +bx+c) = .
0.707]

0

3aganmue 3. Pa3zoOpats 1 mpopaboTaTh MpUMEPHI UCIOIB30BAHUS BCEX OYIIEBBIX
OIIepaToOpOB

1=2=0 3% 2= 1 P:Z(D] ?P;:('l]
1 0

—
(PAQ) =

[ T S . W
L =
L

3ananme 4. Pa3oOpath npuMepsl BINOJHEHUs onepauuid qudQepeHInpoBaHus U UHTe-
rpupoBaHus (pyHKLMMH, 3aaHHBIX B Ja00OpaTOpHOI paboTe, MOCTPOUTh rpadUKu PYHKIHUNA U UX
HEPBbIX M BTOPBIX MPOM3BOAHBIX. [locTpouTh MHTErpanbHble QyHKIMHU. PazoOpaTe mpuMepsl
UCIIOJIb30BAaHUsl ONEPAaTOPOB CyMM U mpousBeaeHUi. Pa3zoOparb mnpuMepsl HCIOJIb30BaHUS

11a0JI0HOB TpeesioB HYHKITUH.

e _ T g°
W= _Sf(;{]l — [(—CosS(x)) + 8.sin(2.x) %= — _Sf(;{]l = 6428
dx A 3 dx
:I:Il l 2 '|_|' 2_- JIJ 11
5 48 () ; /
(d_f(}{]] T .|4 .'I IE ;3
= ‘,‘_,' '_. JI|
-2 K
_4_-
X

Puc. (DYHKL[I/I}I 1 €C nIepBasd NMpou3BOaAHAA
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£(%) ot 2,

Puc. @yHkuus u ee MHTErpai
CozmagumM THCKpeTHER apryMerT: [ = 20 =0 M
Beegem dVHEIHHE A4 cYMMHpOBAHHA H OpoHsBELeHHA:

fin) = (n ¥ = fli)
g == e}ip (0.1.n) yi = afi)
fin) = 61.6659??8’114198’1

=

n=1>m

H ainy = 0.126077552917141 Hg.fi = 0.126077552917141

n=~>m i

MO}KHO COCTARIATE KOMEHHHpoBaHHHE I{OHE‘I“pj?I{L[HH

Z ZH = 47201 % 10° HZ

h=0m=0 j=1i=1

2}(; = B1.665897781141981

= 13.08109722222222

Puc.3.3. Ucnonb3oBaHue onepaTopoB CYMMHUPOBAHUS U IIPOU3BEACHUS

5in(x)
b

Beepem dyarmmo f(x) =

CosmanuM WabloH TEVECTOROHEETG IpeTela lim
| B |

SanoNHHM MapKepH H HaRNeM Opefer: im  fix] — 1
¥— 0

Puc. Vcnonp3oBaHKe OMEpaTOpOB MPEIEIioB

3aganue 5. BoruncauTh 3HaU€HUS MPOU3BOAHBIX JAHHBIX (YHKIUH B 3aJJaHHBIX TOYKaxX X (CM.

tabm. 7.5). Haiftu BeIpaskeHUs IPOU3BOAHBIX B CHMBOJIBHOM BHJIE.

Tabmuna 7.5
Ne DOyHKUMSA X Ne DOyHKUMSA X
1 2 3 1 2 3
2 3 0,61 X +1+ 82X 2,20
RS (x+1) 250 w |9 4 0.0
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Ne DyHKuus X Ne DyHKIUA X
, 2)3X +€0s® X +1 égg . 22-3x —In? x Eli,gg
o)X +lgx®-05 ’ 6)(x-1)% - (1/2)-e** '

)X 0,09 3 2,21
. a)(2—x)e 030 | 1g |D22X-X 1660
6)x? +4sinx? -1/x 6)v/x —lg% x -7
5x—8In?x -8 9,50 2 _ 30,50
, a)\/X_ n<x 6.32 . a)X(X+1)° -1 167
6)vX —0,5x —=1/x 6)e2* —lgx +1/x>
; a) X2 —sin X + 3x 1%?2 18 | a)x3 —3sinx 28,28
5)3/x —/lg(x +2) ! 5)c0s> X —0,8- /X '
2 2 6,75 2 10,30
6 | X ~In(x+1) 050 » 2)2X +1g2 X +0,5+/x 675
6)2X +¢0s° x—0,5 6)sin x2 —3/x +1
2 3,92 2 _ 3,45
; a)0,5x +Ig(x +1) 1560 20 a)lg(2+x)° +2x-3 9,50
6)cos® X + 23/x — x? 6)cos® X —sin x>
. a)sin(x? —0,6) —v/'x ggg . a) X +c0osx® —3/X 1‘2128
ox+lgl+x)2-18 | 6)tg” (x +0,4) — e |
3 2 35,7 2 3 66,90
_I ] _ — l
. a)x_ nx;cos X 085 ’ a)tg?(x—-1)—3/x 152
5)sin(x +1)° —/x 6) (0 +1)e2*
2y (y2 90,5 _1\3 . oxH _ 3,90
10 a)lg°x—(x“/12) 795 ’ a)(Xx=1"-2 1 555
6)3/x +cos(x +2)° 6)X-lg?(x—0,5)
3, 2 3,69 2x+1 B 1,20
1 a)1g~X X3 +70 160 Y a)€ +24/x 0,8 095
6)3* —2x% +/x 6)sin(x —0,5)° + cos? X
Y )Y 5,70 X+l 2 16,30
b | 9x=37In(x-2) oo | 25 25 6\/;;003 X o
6)5sin> x —/x 6)sin(x +0,8)° +x/2
a) 3,98 n v v3 2,64
X _(x—2)?. 2% | 175 a)2-lgx—-x°/2+1 1550
13 , ; 26 16 tgx® —x +53/x +1
6)In“ x —sin(x +3)

3aganue 6. BplumcinuTh 3HaYEHUS ABYX OIPENEIECHHBIX MHTErpanoB ¢ TouyHocThio 10 0,001.
[MoapiHTerpanbubie GyHKIUH, HIKHAE (2) U BepxHue (D) mpenensl uHTErprpoBaHus 3a1aHbl B
tabmuie. 7.6. Haiftu BelpaskeHHs 1epBoOOpa3HbIX B CUMBOJIBHOM BHJIE.

Tabmuma 7.6
e IMoabiHTErpabLHBIE a b e IMoabiHTErpabHBIE a b
pyHkumMu bysHkuun
1 2 3 4 1 2 3 4
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|| 91x? +23 03 | 06 |, |91/415x*+07 ol 2
6)(x12)-lg(x2/2) | 1® |32 5)cosx /(x2 +1)
, 2)1/(2-Vx?% —4) 23 | 05 | ¢ 2)3,5/+/3x% - 0,4 363 571
o)lg(x+1)/(x+1) | 08 | 16 6)(/x +1) - tg2x
L |@3xiax2+16 | D5 | os | |1/y12x7 405 2|2
6) (x/2+1)-sin x 2,8 5)lg(L+ x2) /(2x —1)
A )1/4/0,2x% +1 13 | 25 17 a)l/\x? -3 581 135
6)Yx+1-In(x+3) 015106 6)sin(x? —0,4)/ x
T 12 | 2,0 5 32 | 40
5 |91/ VO.5x +1‘;5 02 | 10 |18 |2l/y/0,5%x" +1 05 | 1.2
6) (X +1)-cosx s tgx2 /(x +1)
o | 9x/2x?+03 o 1o |93X/X? 412 Ty
6)sin(x? —1)/ 2+/x 6)In(x? +3)/(2x)
o2 . no 14 | 20 5 06 | 16
7 |93/V2x"+0,7 25 |33 |20 |X/\VX"+08 05 | 15
o)lg(x* +0,8)/x " 6)x2 - cOSX
[ 2 .55 16 | 2.2 2 . 08 | 18
g |2/VX"+25 08 | 16 |21 |V VX" +4 04 | 1,2
6)x2 sin(x —0,5) 6)c0osX? /(X +1)
(x+D) /3241 | 4|22 )X //x2 +0,6 20 ) 26
9 08 |16 |22 14 | 30
6)lg(x? +2)/x | | 6)x2 -Ig x | |
10 2)2x//x* +0,6 f?? 5(&)3 0g | 24/ VX +2 85 ég
6)lg(x +2)/v/x +1 6)3/x+1-cosx*
21/Vx% -1 ST 21/ 1+ 2x2 0| b
11 . 0,18 | 0,9 | 24 04 | 08
6)sin x/(x +1) 6)tg(x2 +0,5)/ X2
a)O;rx)/V34—x2 04 | 12 a)X /~/0,5 + X2 121 24
12 ) 15 |36 |25 09 | 35
6) (2x +0,5)sin X 6)CoSX /(X +2)
2 14 | 21 e 04 | 42
13 a)l/ 32X -1 15 | 23 | 26 a)l/+/2 +0,5x 08 | 14
6)tg(x” +1)/x 6)sin 2x /(x% +1)

JlabopaTopHnas padora Ne 4

Penrenue ypaBHeHuii n ux cucrem cpeancresammu MathCad.

3ananme 1. PemuTh qBa HENMHEHHBIX ypaBHEHUS ¢ TOUYHOCTHIO 0 0,0001. BoimonuuTs npoBep-
KY pEIICHHUS.

1. a) x> -3x?+35=0
2. a) 2x° —3x% -12x+8=0

6) X+Ilgx=0,5
6) tg(0,3x +0,4) = x2
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3. a) x> —-12x-10=0 6) X2 +4sinx =0

4. a) x3—3x%2 -24x+10=0 6) Ctgx—x/10=0

5. a)2x° +9x% —6=0 6) 3X —cosx—1=0
6. a) x> +3x% —24x+1=0 6) 2X—lgx—-7=0
7. a) x> —4x%+2=0 6) Ctgx —x/2=0

8. a) 2x3—3x?—12x+1=0 6) X% +4sinx =0

9. a) x> —-12x+10=0 6) ctgx—x/3=0
10.a) x° —3x% —24x+8=0 6) X2 —20sinx =0
11.a) x> —3x% +25=0 6) ctgx—x/4=0
12.2) x3 —3x2 —24x-3=0 6) 1L8x% —sinx =0
13.2) x> +3x%2-1=0 6) Xxlgx-1,2=0
14.2) 2x3 +9x° —4=0 6) tg(0,4x +0,3) = x>
15.2) X3 +3x% —24x-3=0 6) CtgL 05X —x2 =0
16. a) x3-3x2+15=0 6) X2 +4sinx =0
17.a) 2x° —3x2% —12x-12=0 6) X+1gx=0,5

18.a) x> —12x—-5=0 6) 3x—Ccosx—1=0
19.2) X3 —3x%2 —24x-5=0 6) tg(0,5x +0,2) = x>
20.2) X3 +3x%-3=0 6) V/x —€05(0,38x) = X
21.a) 2x3 +9x% —10=0 6) X-sinx =0,25
22.a) x> +3x%2 —24x+10=0 6) lgx—-7/(2x+6)=0
23.2) X2 +3x2-2=0 6) Ctgx—x/5=0
24.2) 2x3 +9x% —2=0 6) 2lgx—x/2+1=0
25.2) X° +3x2 —24x—-10=0 6) tg(0,4x +0,4) = x>
26.a) x> +3x%2 +12x+3=0 6) eX —x2 =0

3aganue 2. PemuTh cucreMy HETMHEHHBIX ypaBHEHUH ¢ TouyHOCTHIO 710 0,0001. [Ipubnuxennoe
pelIeHre CUCTeMBbl HalTH rpaduyeck.

. sin(x+1) -y =-2; ) cos(x—-1)+y=0,5;
" |2x+cosy =2, |x—cosy =3.
sinX +2y =2; . cosx +y=15;
" |cos(y—1)+x=0,7. "|2x —sin(y —0,5) =1.

; sin(x+0,5)-y=1, 6 cos(x+0,5)+y=0,8;
"|cos(y—2)+x =0. “|siny —2x =1,6.
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sin(x-0,5) =1-y;

{x —sin(y+1)=0,8.
cos(x+0,5)—-y=2;
{sin y—2x=1.

7.

9.

sin(y +1) - x=12;
1112y + cos x = 2.

1 siny+2x = 2;
lcos(x—-1)+y=0,7.

15 sin(y+0,5)—x =1,
"lcos(x—2)+y=0.

17 sin(ly-1)+x=13;
|y —sin(x+1) =08.

sinx +2y =1.

’1 sin(x+1)-y=1;
| 2X +cosy = 2.

’ sin X + 2y =1,6;
"|cos(y—1) +x =1.

{
{
{
o {cos(y+0,5x) —x=2,
{
{

; sin(x+0,5) -y =12;
"|cos(y —2)+x =0.

A {Zy—cos(x +1) =0;
X+siny =-0,4.
sin(x+2)—-y=15;
X +cos(y+2)=0,5.

10.

coS 1)+x=0,5;
" (y)

cosy+x =15
2y —sin(x —-0,5) =1.

14.
16.
sinx—2y =—

2x —cos(y+1) =0;
y+sinx =-0,4.

18.

sin(y +2) —x =15;
y+cos(x —2) =0,5.

20.

cos(x -1 0,8;
- ( )+y

cosx+y=12;
2X —sin(y —0,5) = 2.

24,

{
-
{
{COS(Y+2)+X 0.8,
{
{
-
{

" cos(x+05)+y=1
siny—2x =2.

3apanue 3. Pemnts cucteMy JIMHENHBIX ypaBHEHUH ¢ TOYHOCTHIO A0 0,01. BeimoaHuTe mposep-

KY pELICHHUS.

3,21x, —4,25x, +13x43 =5,06;
1.47,09x, +117x, —2,23x,5=4,75;
0,43x, —14x, - 0,623 =-15.
2,5x1 —312x, —4,03x5 =—7,5;
3.10,61x; +0,71x, —0,05x 53 = 0,44,
1,03x; —2,05x, —0,87x5 =-11.

2.9

4.

22

0,42x; —113x, + 7,05x5 =6,15;
114x, —2,5X, +511x5 =41,

1,53x, —1,63x, —0,76x5 = 2,18;
0,86x; +117x, +1,84x5 =1,95;
0,32x, —0,65%, +111x5 =-0,47.



11.

13.

15.

17.

2,16x, —2,83x, +115X5 = 2,32;

4177, +217x, —0,83x 5 =1,25]

0,35%, —0,72X, +1,03X; = 0,82.

218X, +172x, —0,93x 5 =1,06;

1142x, +018x, +112x5 = 2,07;

0,92X; —114x, — 2,53x4 = —0,43.

116x, —0,28%, +2,16x5 =116;

.10,65%, +0,76x, —118%x43 =0,28;

0,53x; +1,07x, —0,63x5 =1,27.

0,95x; +0,72x, —114x5 = 2,15;
0,63x; +0,24x, +0,38x5 =0,74;
1,23x, —1,08x, —116x5 = 0,97.

0,13x, —0,14x, —2x5 =0,15;
0,75%; +0,18x, —0,77x53 =0,11;
1,28x; -0,17x, +0,39x3 = 0,18.
(0,64x, —0,83X, +4,2X5 = 2,23;
0,58x; —0,82x, +1,43x5 =1,7;
0,86x, —0,7x, +0,88x5 = -0,54.

0,73, +0,24x, —0,38x5 = 0,58;
1,25x, +0,66x, —0,78x5 = 0,66;

19.5

21.

0,75%, +1,22X, —0,83X = 3,92.

1,26X, —2,34X, +117X4 = 314;
0,75x, +1,24x, —0,4x5 = -117,

2,47x, +0,65x, —1,88x4 =1,24;
134x, +117X, +2,54X5 = 2,35;

0,86%; —1,73x, —1,08x5 = 3,15

10.

12.

14.

16.

18.

20.

22.

23

0,65x, —0,93x, +0,45x5 = —-0,72;
115x, +0,43x, —0,72x5 =1,24;

1,02x, +0,72x, —0,65x5 =1,27;
0,74x, —1,24%x, —=1,73x5 =0,77;
178X, +2,32X, +0,74x5 =116.

2,23%, —0,73X, +1,27X5 = 2,43,
< 2,15X1 + 3,17X2 —1,43X3 = _0,73,

3,75x, —0,28x, +017%x5 =0,75;
211x, -0,11x, - 012x5 =111,
0,22x, —317x, +181x5 =0,05.

0,34x; +0,71x, +0,63x5 = 2,08;
0,71x; —0,65x, —0,18x5 =017;
117x; —2,35%, +0,75%3 =1,28.
0,21x; —0,81x, +0,75x53 =011,
113x; +0,75%, —0,11x5 = 2;
13X, —0,33x;, +0,11x53 =0,13.

3,01x; —014x, —0,15%x5 =1,
111x, +0,13x, —0,75%3 =0,13;
017x; —211x, +0,71x5 = 4,17.

1,24x, —0,87x, —3,71x5 = 0,46;
12,11x; —0,45x, —1,44x5 =15;
O,48X1 +1,25X2 - O,63X3 = 0,35

0,32X, —0,42X,, + 2,85X 5 =1,32;
O,63X1 —1,43X2 - 0,58X3 = —0,4,




0,43x; +1,24x, —0,58x5 = 2,71, 0,46x, +1,72X, + 2,53X5 = 2,44;
23.10,74x4 +0,83x, +117x31,26; 24.41,53%x, —2,32X, —1,83x5 = 2,83;
1,43x, —1,58x, +0,83x5 =1,03. 0,75%, +0,86x, —3,72x5 =1,06.
1,24x, +0,62x, —0,95x5 =1,43; 4,24x, +2,73x, —1,55x5 =1,87,
25.42,15x; —=118x, +0,57x5 = 2,43; 26.42,34%, +1,27X, +3,15X5 = 2,16;
1,72x, —0,83x, +1,57x5 = 3,88. 3,05x; —1,06x, —0,63x5 =—-1,2.

JlabopaTopnasi paGora Ne 5

Pemenne nudppepeHunaibHbIX ypaBHeHnH U uX cucteM B cucteme MathCAD.
3aganue Nel Pemenue nuddepeHunaJbHOrO ypaBHeHus epBOro nopsiaka

Haiitu npubnmkenHoe pemenue nud@epeHnuanbHOro ypaBHEHUS IepBOTro NOpsKa,

’

y, =t-x-y,
YZIOBJICTBOPSIIOIIEE HAYAIBHBIM YCIOBUAM X =Xg, Y(Xg) =Y, Ha otpeske [0; 1] ¢ marom
uHTErpupoBanus h = 0.1 I1ByMs METOaMu:
3aganue 1.1 VMcnons3ys MoauuIMmpOBaHHEI METOT Didiepa.
Bananue 1.2 Vcnons3ys cranmaptayio Gyrkmuto odesolve().
[ToctpouTth rpaduku pemICHHA, TOIYICHHBIX ABYMS MeTogaMu. 3HadeHus ¢ U d u popmyssl 1is
BBIYKCICHUA t 3ananbl B Tabmune 1. X =0, Yy =1.

BapuaHThl 3a1aHUT.

Ne t C d Ne t C d
1 0,5C4 +d? 11 | 05 14 0,1\/6 n \/a 2,8 1,2
2 | Jox2d 45 [ L7 [ 15 |2 _o42 15 | 05
3 %_l_s:/a 75 | 1.2 16 m 34 2,8
4 0,3C2 +d/2 20 | 74 17 2C+d3 1,2 0,2
5 2 —d/34 11 | 05 18 (C2 +d)/65 19 3,2
6 C/2+d2 65 | 0,1 19 cd? +12 31 0,9
7 \/E+d/2 31 | 25 20 c+d2 _34 3,8 1,4
8 (M)/(C—dz) 6,1 | 64 21 (C—d)/C+d2 9,5 2,4
9 C2 —d/10 14 | 16,0 22 0.4c+ d?/c 19 2,5
10 \/E +3\/H 09 | 45 23 (C2 +d)/15 1,4 0,8
11 \/E _d/? 30 | 32 24 (c—d)/(c+ d3) 6,0 2,4
12 2 —0,5d2 22 | 14 25 3C—d2/12 2,2 3,1
13 0,2(:3 +d/25 13 | 44 26 m 404 3,2 15

3ananue Ne2. Pemenue cucreM nuddepeHiuaIbHbIX YPABHEHHU I NIEPBOT0 NMOPSIAKA
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Haiitu npubnmxenHoe penienne cucteMsl 1udhepeHInalbHbIX YpaBHEHHIH:

Yx = 1:1()(’ Y Z);

!

Zy = fZ(X’ y,z),

YIOBIIETBOPSIOIIEE HAYaIbHBIM YCIOBUAM X=Xo, Y(X0)=Yo, Z(X0)=Zo Ha oTpe3ke [a, b]; mar
h=0,05 nByms MmeTomamu:
3aganue 2.1. Mcnonw3ysa meton Ditnepa

3ananue 2.2. Ucnonb3ys cranmaptayo ¢yakiuio rkfixed().
3amanue 2.3. [loctpouTth rpadMKu pemeHnui, MOJYIYCHHBIX ABYMS METOaMHU.

Tabnuia BapuaHToOB

Bapuant | f,(x,y,z) f,(x,y,2) Xo | Yo | Zo b
1 1+ X+Xy+2z X+y+z 0 0 0 0,3
2 x2+y+z X+y—2z 1 2 3 1,3
3 2X+Yy X+z+Yy 0 0 0 0,3
4 22+x/y (x+y)/z 1,5 2,5 3 18
5 x3 47 x2 —y2 0 0 0 0,5
6 2X —3y +2 X-y—-<Z 0 0 1 0,3
7 Xy —Z X—yz 1 1 3 1,3
8 X—-Yy y+Z—X 0 0 0 0,4
9 X — 2y2 x3+z.y 0,5 0 0 0,8
10 y+2Z+SsinX COSy+X+2Z 1 1 0 1,4
11 Inx+y+z sinx+y 1 0 1 1,3
12 3X+2 X+y+z 1 0 2 15
13 tgxX+y X+y+2z 2 3 3 2,6
14 X—tgy y—X+2 1 2 2 3,5
15 sinx—-y-z X+Siny+z 3 2 4 1,6
16 x+y+22 X—2-7 1 2 -3 1,6
17 sinx+Yy COSX +Z 1 -2 -2 15
18 sin X + Xy X+Z 1 -2 0 1,8
20 X—-0,5y+2 X=-y—-2 2 2 4 2,5
21 2Inx+y —Z+Y+X 2 2 4 0,7
22 lgx+y+z X—-y+2z 0 1 2 35
23 sin® x+y z—c0s? X 3 1 2 3,6
24 (x-y)z (z+y)x 3 1 3 55
25 0,3x+y+0,5z X=y+2z 5 1 3 2,5
26 2y —x)/z 2y /(X +2) 5 1 3 0,5

25
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IIporpammupoBanne B cpene MathCAD
3ananmue 1. PazoOpate 1 0TpaboTaTh MpUMEpPHI, TAHHBIE B y4€OHO-METOIMUECKOM 00eCIIeueHUN
(rmaBaNe7). U3yuuTh BIMSHUE UCXOIHBIX JaHHBIX HA pe3yibTaThl penieHus. Crenarb BbIBOJBI.
3aganue 2. Pazpabotarh aropuTMBbl pelieHus 3aJaHus B Buje OJIOK-CXeMbl M B BUJE MPO-
rpammel B cpenie MathCad . Beruncnuth 3HaueHus QYHKIMK B 3aBUCUMOCTH OT 3HAYCHUS apry-
MEHTa U MOCTPOUTH Ipaduk.

sinx?(x+2) x<-1
f(x)=42*x -1l<x<l1

cos(x +2)> x=1

3aganue 3. CoCTaBUTh aNroOpuT™M 0OpaOOTKM MAaTpULBI N X M B COOTBETCTBUM C 3aJaHUEM B
BHjIe 0JI0K-CXeMbI U peajin30BaTh €€ Ha ajropurMuueckom sizsbike MathCAD. Mcxoanyio
MATPHILY, 2 TaKKe Pe3VJILbTAThI e 00PA00TKH BbICBETHTh B JIOKYMEHTE U BBHINIOJHUTHh HX
aHaJu3.

BapuanTbl 3a1anmii:

1. 3 mNOJIOKUTENBHBIX W OTPHUIATENBHBIX — uuced chopmupyiite marpuity A(m,n).
BoigaiiTe Bce OTpULIATENBHBIE 3JIEMEHTHI, YKOXKUTE KOOPAUHATHI UX PACIIOIO0KEHHUS.

Ilpumeuanue: BbiBoa pe3yiabTaTOB 1I€J1€CO00pPa3HO clienaTh B BHJIE MATPUIBl U3 TpeEX
CTONOLIOB: B MEPBOM — OTPHIIATEIbHBIC 3JIEMEHTHI, BO BTOPOM M TPETbeM — KOOPIUHATHI
PacIoJIOKEHUs JJIEMEHTOB MAaTPUILbL, T.€. HOMEpA CTPOK U CTOJIOLIOB 3JIEMEHTOB.

2. VI3 TONOXUTENbHBIX, OTPULIATENbHBIX M HYJIEBBIX 3HAUYCHUN uucen chopmupyiite
marpuity A(m,n). Beigalite KOOPIUHATBHI PACIIONIOKCHUSI BCEX HYJICBBIX 3HAUCHHUH 3JIEMEHTOB
MaTpULbI.

Ilpumeuanue: BbiBoa pe3ynbTaToB Li€JIecO00pa3HO cIeNaTh B BUJE MATPULIbI U3 JIBYX
CTOJIOIOB, B KOTOPBIX PacHojaratTcsi HOMepa CTPOK U CTOJIOIIOB 3JIEMEHTOB.

3. VI3 MONOXUTENbHBIX, OTPUIATEIBHBIX W HYJEBBIX 3HAUYEHUH uwncen chopMupyirte
marpuity A(m,n). BeigaiiTe MakcHManbHOE 3HAUCHHE OJEMEHTA MATPHIBI U YKAKHUTE
KOOpJIMHATBI €r0 PacloI0KEHUSI.

4. I3 TMONOXUTENbHBIX, OTPULATEIbHBIX W HYJEBBIX 3HAUE€HUH uuncen chopMupyiire
marpuity A(m,n). BeigaliTe MUHMMaTbHOE 3HAYCHUE OHIIEMEHTAa MATPHIBI W YKKHUTE
KOOpPJMHATHI €70 PACIIOJIOKEHUS.

5. 3 monoXWUTENbHBIX, OTPHUIATENBHBIX W HYJIEBBIX 3HAYEHUH uyucen chopmupyiite
marpuity A(m,n). TloMmeHsiiTe MecTamMHu CTPOKY, COJCPIKAIIYH) MHUHHMAIBHBIA DJIEMEHT, C
MEpPBOI CTPOKOM, BBIIANTE MPeoOpa30BaHHYIO MATPHILY.

Ilpumeuanue: NperyCMOTPETh PEAKLUIO IPOrpPaMMBbl HA PACIOJIOKEHHE MHUHHUMAaIbHOIO
AJIEMEHTA B IIEPBOM CTPOKE.

6. 13 mONOXHUTENIbHBIX, OTPHUIATENBbHBIX W HYJIEBBIX 3HAU€HUH uwncen chopMupyiire
marpuity A(m,n). TMoMensiite Mectamu CTPOKY, COAEPIKAIIYH0 MaKCHUMAIbHBIH JIIEMEHT, C
TpeTheil CTPOKOii, BbIaliTe MpeoOpa3oBaHHYIO0 MATPUILY.

Ilpumeuanue: penyCMOTPETh PEAKIMIO MPOrPaMMbI Ha PaclOIOXKEHHE MaKCUMalIbHOIO
AJIEMEHTA B TPETHEHN CTPOKE.

7. I3 moONOXUTENbHBIX, OTPUIATENBHBIX W HYJIEBBIX 3HAYEHUH 4yucen chopmupyiite
marpuiry A(m,n). ITomensiite mMectamu cTonOel, COAEpKAIIUA MHHUMAIbHBIA DJIEMEHT, C
TIEPBBIM CTOJOIIOM, BBIJAHTE TPEOOPa30BaHHYIO MATPHILY.

Ilpumeuanue: NpeTyCMOTPETh PEAKLHUIO IIPOrPaMMBbl Ha PACIIONIOKEHUE MHUHHMAIBHOTO
AJIEMEHTAa B TIEPBOM CTOJIOIIE.

8. M3 mONOXHUTENIbHBIX, OTPHUIATENBbHBIX W HYJIEBBIX 3HAUCHHH uucen cHOpMHpYHTE
marpuiry A(m,n). Tlomensiite MectaMu CTOJIOCI, COAEPIKAIM MaKCHMAaJIbHBIH 3JIEMEHT, CO
BTOPBIM CTOJIOIIOM, BBIAANWTE MPEOOPA30OBAHHYIO MATPHILY.
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Ilpumeuanue: penyCMOTPETh PEAKIMIO MTPOIPAMMBbI Ha PaclOIOXKEHUE MaKCUMaIbHOIO
3JIEMEHTa BO BTOPOM CTOJIOIIE.

9. M3 mONOXUTEIbHBIX, OTPHUIATEIBHBIX W HYJIEBBIX 3HAUCHHWH YHuCeNn CHOPMHPYHTE
marpuity A(m,Nn). [Toay4nuTte TpaHCIIOHUPOBAHHYIO MATPHUILY U3 UCXOAHOW. Bhinaiite HcXoaHyo
Y TPAHCIIOHUPOBAHHYIO MaTPHUILY.

Ilpumeuanue: TpaHCIIOHNPOBAHHAsI MATPULIA MOJYyYaETCA U3 UCXOJHOM 3aMEHON MECTaMHu
CTPOK U CTOJIOIIOB.

10. I3 MOJMOXHUTENbHBIX, OTPHUIATEIBHBIX W HYJEBBIX 3HAYCHUW 4YHcesl CHOpMHpPYHTE
marpuiry A(m,n). Ilomy4yure BEKTOp - CTONOEL, KaXIbIH 3JEMEHT KOTOPOTO PaBEH CyMMeE
3JIEMEHTOB CTPOKU Matpuilbl A(M,N). Beinaiite BekTOp -cTONOEII.

11. V3 NOJOXHUTENbHBIX, OTPUIATEIBHBIX W HYJIEBBIX 3HAUCHHH uucen chopMHpyHTE
marpuity A(m,n). Tlomyuute BEKTOp - CTOJOCI, KaXIbIH 3JIEMEHT KOTOPOTO PaBEH CyMMe
3JIEMEHTOB cToJI01a MaTpuiel A(M,N). Beiaiite BeKTOp -cTONIOETI.

12. V3 MOJOXKUTENbHBIX, OTPULIATENBHBIX M HYJIEBBIX 3HAUEHUN yucen chopmupyiite
matpuiry A(m,n). [MomyuuTe BEKTOP — CTONIOCI, KaXK/bIi JIEMEHT KOTOPOTO PaBEH YABOCHHOMY
3JIEMEHTY, CTOSIIIEMY B IJIaBHOW JUaroHalld UCXOAHON MaTpullbl. Beiaiite BeKTOp - cToIOEI.

13. V3 NOJOXHUTENbHBIX, OTPHUIATEIBHBIX W HYJIEBBIX 3HAUCHHWH uucen chOpMHUpYyHTE
marpuity A(m,n). Ioxy4nTe BEKTOp - CTOIOEI, KaXIbIH 3JIEMEHT KOTOPOTO PaBCH 3JICMEHTY,
CTOsIIIEMY B OOKOBO# JraroHainu ucxoanoi marpuibsl A(m,N). Beigaiite BexkTop - cTosderr.

14. 3 mMONOXUTENbHBIX, OTPULIATEIBHBIX U HYJIEBBIX 3HAYEHUI ymcen chopmupyiite
marpuity A(m,n). Ompeaenure CyMMy O3JIEMEHTOB, CTOSIIMX BBIINIC TJABHOW JIMArOHAIN
matpuiiel A(M,N). Beiiaiite 3HaueHre HaliICHHOH CyMMBI.

Ilpumeuanue: npy onpeaeIEHUN CYMMBI 3JIEMEHTHI IJIaBHOW JUaroHajld HE YYUThIBATh.

15. W3 monOXUTENbHBIX, OTPUIATENLHBIX U HYJIEBBIX 3HAYCHWH 4uCen cPopMUpyiiTe
marpuity A(m,n). Onpenenure CyMMy 3JIEMEHTOB, CTOSIIMX HUXKE TJIABHOW JMAarOHaIH MaTPHIIbI
A(m,n). BeigaiiTe 3HaUeHHE HAWICHHON CYMMBI.

Ilpumeuanue: nipy onpeaeNeHNN CyMMBI SJIEMEHTHI IT1aBHOW JHaroHajiy He YYUThIBATh.

16. V3 MONOKUTENbHBIX, OTPULIATENbHBIX M HYJEBBIX 3Haue€HUN uncen cHOpMUPYHTE
marpuity B(m,n). Ompenenure cymMMmy 3J€MEHTOB, CTOSIIMX BBINIC OOKOBOW JHMaroHaIH
matpuiisl B(m,n). BeigaiiTe 3HaueHHe HAWICHHONW CYMMBI.

Ilpumeuanue: ipy onpeeEHUN CYMMBI 3J1EMEHTHI OOKOBO TMaroHalIy y4YuThIBATh.

17. U3 TONOXUTENbHBIX, OTPUIATENBHBIX M HYJEBBIX 3HAYEHHWI uucen cPopMUpyiiTe
marpuiry A(m,n). Ompeaenute CyMMy 3JEMEHTOB, CTOSIIMX HIKE OOKOBOW JHaroHaIu
MaTpulibl. Beiiaiite 3HaueHUE HalICHHOW CYMMBI.

Ilpumeuanue: npu onpenencaun A(M,N)CYyMMBI 3JIEMEHTBI OOKOBOM JMArOHAIN YIUTHIBATb.

18. I3 TONOXUTENbHBIX, OTPUIATENLHBIX W HYJEBBIX 3HAYEHHUI uucen chopmupyiite
matpuity M1(m,n). IToctpoiite HOByt0 MaTpuily M2(m,n), aneMeHTaMu KOTOPOIl SIBJISIOTCSL:

+1 ecmu M1(j;) >0;

-1 ecim Ml(i’j) <0;.

0 eciu M1(j;) = 0;
BbIJIaliTe MaTpUIly M2.

Ilpumeuanue: 3aMeHUTH 3JIeMEHTHI MaTpullbl M1 Ha 3Hauenus +1, -1 u 0. 3anucaTte ux
KaK 2JIEMEHTBI MaTpulbl M2. DnemenTsl Matpunbl M1 coxpaHuTs.

19. I3 TONOXUTENbHBIX, OTPUIATENFHBIX U HYJIEBBIX 3HAYCHHH 4ucell chOpMHUPYHTE
maTtpuity M1(m,n). Iloctpoiite HOByI0O MaTtpuity M2(m,N), KaXkKAblid JIEMEHT KOTOPOW MOJIydeH
IyTEM YMHOXEHHUS COOTBETCTBYIOLIETO 3JIeMeHTa MaTpuibl M1(jj) Ha MOCTOSHHOE 3aJaHHOE
yucno A. Beigaiite matpuiny M2 u 3ajanHoe 4nciio A.

Ilpumeuanue: moOCTaBICHa 3adada pa3paboTaTh AITOPUTM MPOTPAMMBI YMHOKEHUS
MaTpHUIIbI Ha TIOCTOSIHHOE YHUCIIO.

20 - 21. V3 monoXUTENbHBIX, OTPHUIIATEIHHBIX M HYJIEBBIX 3HAUCHUH yncen chopMUpyiiTe
nBe marpuiel M1(m,n) m M2(m,n). Bemonnute crnoxkenue matpunn M1 u M2 u momyuute
pe3yAbTUPYIONTYI0 MaTpuily M3(m,n). Beiaiite matpuiy M3.
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Ilpumeuanue: cnoxxeHre MaTPHULL BHITIOIHUTE CICIAYIOLIIMM 00pa3oM:
M3(i,;) = M1(j) + M2(; ).

22 - 23. U3  TONOXUTENBbHBIX, OTPHUIATEIBHBIX M HYJICBBIX 3HAYCHUN YHCEI
chopmupyiite aBe matpubl M1(m,n) u M2(m,n). Bemonuurte Beruntanre Matpuily M1 u M2 u
HOJTy4YHTe

pe3ynpTupyrouryo Marpuiy M3(m,n). Beigaiite matpuiy M3.

Ilpumeuanue: BoIYMTAHNE MATPHI] BBIITOJIHUTE CICAYIOIUM 00pa30oM:

M3(ij) = M1(;;) - M2(ij).

24 - 25. VI3 mONOXXKUTEIbHBIX, OTPUIIATEIFHBIX W HYJIEBBIX 3HAYCHHI dncel chopMHUpyHTe
nBe Matpuiibl M1(m,n) u M2(m,n). BeimonHuTe mo3neMeHTHOe yMHOKeHHe matpuil M1 u M2 u
HOJIyYUTE Pe3yNbTUPYIOILYI0 MaTpuy M3(m,n). Berpaiite matpuny M3.

Ilpumeuanue: NO3IEMEHTHOE YMHOKEHUE MATPUIL BBIMIOJIHUTE CIETYIOIIUM 00pa3zoMm:

M3(i,;) = M1(;) - M2()).

JlaGopaTopHnas padora Ne 7
O0padoTKa HIKCIEePUMEHTATBHBIX JaHHbIX cpencTBamu MathCAD.
HNurepnonupoBanue pyHKIuH.

3amanue 1. Mcnonp3ys NMHEWHYIO U CIUIAlH - UHTEPHOISALUIO Ui PYHKINUU, 3aJaHHON
Tabim4Ho (Tabnuma 7.7):

a) BBIYUCIIUTD 3HAUCHUs (PYHKUIMHU [Tl KaXI0T0 U3 JBYX 3aJJaHHBIX 3HAYCHHUH apryMeHTa
X=X1 1 X=X2;

0) BBIYMCIUTD 3HAUCHHS QYHKIMH B TOUKAX X, 33J[aHHBIX Ha HHTEpBaie [a; b] ¢ marom h;

B) BBIUYUCIIMTH 3HAUCHUS (YHKIIMH B TOUYKaX X, 3aIaHHBIX MAaCCHBOM,;

I) MOCTPOUTH rpaduku At MyHKTOB O U B. 3Hauenus X1, X2, a, b, h u maccuBoB 3a7amHbl B
Tabmmie 7.8.

Tabmuna 7.7

Ne 3HaueHus apryMeHTa U QyHKIHMH

1 2

1 X 0,15 0,25 0,35 0,45 0,55 0,65 0,75 0,85
Y 0,86 0,77 0,70 0,63 0,58 0,52 0,47 0,39

2 X 1,40 2,42 3,44 4,46 5,48 6,50 7,52 8,54
Y 0,89 0,95 0,65 1,45 2,10 0,90 0,52 0,40

3 X 3,50 3,60 3,70 3,80 3,90 4,00 4,10 4,20
Y 33,11 | 36,60 | 40,45 | 38,20 | 30,51 | 42,40 | 45,55 | 46,51

4 X 0,01 0,11 0,21 0,31 0,41 0,51 0,61 0,71
Y 4,48 1,52 2,12 3,50 3,02 2,85 2,10 1,67

5 X 0,15 0,18 0,21 0,24 0,27 0,30 0,33 0,36
Y 4,48 6,05 8,16 | 11,02 | 9,54 7,98 6,51 5,07

6 X 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00
Y 20,19 | 18,17 | 16,40 | 14,30 | 15,85 | 17,94 | 19,50 | 20,97

7 X 1,20 1,70 2,20 2,70 3,20 3,70 4,20 4,70
Y 10,10 | 12,60 | 14,70 | 15,20 | 13,90 | 12,40 | 12,20 | 11,96

8 X | 140 | 1,80 | 220 | 260 | 300 | 340 | 3,80 | 4,20
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No 3HaveHHs apryMeHTa U (yHKITUU
1 2
Y | 652 | 754 | 800 | 10,40 | 11,00 | 13,70 | 14,50 | 15,10
9 X 450 | 500 | 500 | 600 | 650 | 700 | 750 | 8,00
Y 095 | 187 | 250 | 430 | 350 | 2,84 | 200 | 1,56
10 X | 10,60 | 11,00 | 11,40 | 11,80 | 12,20 | 12,60 | 13,00 | 13,40
Y 09 | 1,75 | 3,60 | 402 | 415 | 500 | 420 | 4,05
11 X 1,20 | 1,40 | 160 | 1,80 | 200 | 220 | 240 | 2,60
Y | 60,40 | 63,70 | 67,00 | 68,40 | 63,60 | 69,00 | 57,80 | 53,00
12 X 3,50 | 4,00 | 450 | 500 | 550 | 6,00 | 650 | 7,00
Y 742 | 840 | 964 | 1090 | 895 | 800 | 7,43 | 6,76
13 X 015 | 025 | 035 | 045 | 055 | 065 | 0,75 | 0,85
Y 0,86 | 0,77 | 0,70 | 0,63 | 058 | 052 | 047 | 0,40
14 X 0,80 | 1,20 | 1,60 | 200 | 240 | 280 | 320 | 3,60
Y 285 | 395 | 494 | 580 | 650 | 7,01 | 729 | 7,31
15 X 2,40 | 3,00 | 360 | 420 | 480 | 540 | 6,00 | 6,60
Y | 19,60 | 24,78 | 29,90 | 25,81 | 20,64 | 18,50 | 17,46 | 17,00
16 X 020 | 040 | 060 | 080 | 1,00 | 1,20 | 140 | 1,60
Y | 70,40 | 6532 | 61,70 | 59,90 | 62,67 | 68,30 | 72,50 | 76,68
17 X 2,40 | 2,60 | 2,80 | 300 | 320 | 340 | 360 | 3,380
Y 09 | 1,55 | 2,90 | 324 | 385 | 400 | 3,80 | 3,24
18 X 023 | 043 | 063 | 083 | 103 | 123 | 143 | 1,63
Y | 12,65 | 13,70 | 1590 | 18,74 | 16,34 | 15,52 | 14,90 | 13,40
19 X 105 | 125 | 145 | 165 | 185 | 205 | 225 | 245
Y | 1054 | 15,72 | 15,00 | 18,35 | 21,90 | 23,66 | 20,74 | 18,51
20 X 0,00 | 010 | 020 | 030 | 040 | 050 | 0,60 | 0,70
Y 095 | 1,37 | 1,84 | 200 | 215 | 2,00 | 1,84 | 1,37
21 X 0,75 | 0,80 | 085 | 090 | 095 | 1,00 | 1,05 | 1,10
Y | 1570 | 16,34 | 18,10 | 21,35 | 20,60 | 19,20 | 18,50 | 17,00
22 X 150 | 250 | 350 | 450 | 550 | 650 | 7,50 | 8,50
Y 395 | 480 | 575 | 666 | 915 | 10,30 | 12,70 | 14,00
23 X 3,00 | 450 | 600 | 750 | 9,00 | 10,50 | 12,00 | 13,50
Y 005 | 015 | 048 | 004 | 1,15 | 094 | 045 | 0,15
24 X | 025 | 050 | 075 | 1,00 | 1,25 | 150 | 1,75 | 2,00
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No 3HaveHHs apryMeHTa U (yHKITUU
1 2
Y [ 1257 | 16,30 | 17,95 | 18,60 | 17,95 | 16,37 | 12,57 | 10,00
25 X 230 | 260 | 290 | 320 | 350 | 3,80 | 4,10 | 4,40
Y 565 | 6,87 | 7,90 | 9,00 | 10,34 | 12,79 | 13,60 | 15,00
26 X 060 | 075 | 0,90 | 1,05 | 120 | 1,35 | 150 | 1,65
Y 365 | 475 | 590 | 666 | 800 | 666 | 590 | 4,83
Tabnuua 7.8
Bapuant X1 X2 a b h MaccuB 3HauYCHUHN X
0,16; 0,18; 0,2; 0,35; 0,4:0,55;
1 051 | 068 | 0,20 | 0,85 0,1 07:0.75
2 21 | 64 | 142 | 701 | 051 %’4; 2,2,6,3,44,4,8,5,2,6,6.7;
3 355 | 3.95 36 40 0.05 i,&iz; 3,57: 3,6; 3,84; 3,93; 4,06;
0,07;0,18; 0,2; 0,35; 0,49; 0,54
4 025 | 049 | 001 | 051 | 0,05 06: 0.61
5 024 | 031 | 017 | 033 | 0,02 8’%2; 0.2, 0,26, 0,27; 0,31,0,32;
6 0,8 2185 112 215 0125 g12; 113; 115; 119; 210; 217; 350;
7 1,4 3’5 2’95 412 0125 112; 1172; 212; 2134; 217; 310; 356;
8 1,7 3’2 119 314 0’2 é1g; 117; 210; 212; 215; 219; 350;
9 47 6,35 5.0 75 0.25 g,g; 4,7,4,8;5,1;5,5;5,7; 6,0;
10 108 | 120 | 109 | 126 | 02 18; 108;11,2;11,6; 11,8, 12;
11 1,32 | 211 1,3 2.4 01 |1,2;1,3;1,38;1,48;1,6;1,9;2,0
12 3,65 | 572 5,0 6,5 0,35 | 3,6; 3,8; 4,0; 4,35; 5,0; 5,3; 5,87
13 027 | 062 | 03 | 075 | 005 8’%2; 0,25;0.3; 0,42; 0,55; 0,58
14 14 3,0 16 3.0 0.2 (3)2 1,2:1,3:15;1,65;2,4:2,7;
24:27:29:32:4,0:;4,8:5,0;
15 3,14 5,2 29 6,0 0,3 60 65
16 0,42 1.29 0.8 16 0.1 0,2.1; 0,25; 0,4; 0,66; 0,8; 0,9;
1,1; 1,4
245:25:27:2,75; 3,0; 3,15;
17 248 3.1 2,6 3,8 0,1 3437
18 055 | 09 | 043 | 143 | 02 ggg 0,35, 0.4, 0,57 0,63, 0,9;
1,09: 1,25:1,34;1,5; 1,78; 1,85;
19 1,15 20 1,85 | 2,25 0,1 20: 295
0,05;0,1; 0,2; 0,22; 0,4; 0,5;
20 0,15 | 0,62 0 0,7 0,15 058: 0.66
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Bapuant X1 X2 a b h MaccuB 3Ha4YE€HUN X

0,77;0,78; 0,84: 0,85; 0,94: 0,97;

21 0,82 0,99 0,85 11 0,05 1,0:1,03

22 156 | 554 | 1,5 | 85 | 05 %’84; 2,3,2,5, 3,52, 4,6:5,5, 6.4,

23 3,25 9,4 3,0 13,0 0,5 3,2:45:468;5:55:6;75:7,9
0,25; 0,35;0,4; 0,62; 0,75: 1,0;

24 0,3 1,4 0,3 1,2 0,2 13152

o5 24 3.65 23 3.5 0,15 gg 2,4;2,52;2,7;2,9; 3,1; 3,4,
0,6;0,7;0,95;1,0; 1,16; 1,3;

26 0,8 1,42 0,6 1,6 0,1 135: 1,54

JlaGopaTopHnasi padora Ne 8
O0padoTKa HIKCIIEPUMEHTAIBHBIX JaHHbIX cpeacTBamMu MathCAD.
CocTaBiieHue ypaBHeHUIi perpeccuu.

3aganue 1. J{ns 3aganaoi TabnuuHo GyHkiuu (Tadbmuna 1 maboparopuas padorta Ne7),
MOCTPOUTDH YpaBHEHUE:

- INHEWHOU PETrpeccuu;

- IMHEWHOW perpeccuu o0IIero BUaa;

- KBaJIpAaTUYHOMN pPErPECCHH.

3amanue 2. U3 crannaptaeix ¢ynkuwmii: expfit( ), lgsfit( ), logfit( ), pwrfit( ), sinfit( ) mo-
no0path (QYHKIUIO, KOTOpas HAMITY4YIIMM 00pa30M OMHCHIBAET CBSI3b MEXK/Y 3aJaHHBIMU 3HAUe-
HUSMU X U Y.

PacuetHo-rpaduyeckas padora
3aganue Nel VccnemoBaHue Ha HEMIPEPHIBHOCTH COCTABHOM ()YHKIIMH C UCIIOJIb30BAHUEM TPO-
TPaMMHOTO OJI0Ka Pa3BETBIISIONMIEHCS CTPYKTYPhI
Hean padoThI:
- paspabomame npocpammubli 010K pazsemensiowetics cmpykmypul 6 cpede MathCad
- nocmpoums 2pagux cocmasHol QyHKyuu 8 0eKapmogoll cucmeme KoopouHam
- uccne006ams coCMagHyIo QyHKYUio Ha Henpepbi8HOCMb

Yka3auud K BplnoJinenuio 3aganui PI'P

1 JlanHble a7 BeIoHeHUs 3aanus Nel Opate u3 Tabuuis! 7.9
2. Jlanubie 1y1s BeImosHeHHs 3aaaHus Ne2 6path u3 Tabaums 7.10
3 3ananus Nel u Ne2 BBINOJIHATH 110 BAPUAHTY, BBIIAHHOMY IIPETIOAABATEIEM
4. [Tpu BBHIMOJTHEHNY 3aJJaHUN HCITOJB30BATh MaTEPUANbI JaHHBIE B Y4€OHO-METOMYECKOM
00eCreyeHN .
Tab6muua 7.9
X+1, -3<x<0
f(x)=4cos’x, 3>x>0
X% +1, X>3
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2
sin(x+1), X< -
f(x)=<x"-1, -1<x<1
i x>1
X
3 a=-1,b=3
asin® x Xx<0.2
f(x)=<b tgx* 0.2<x<1.1
2 x>1.1
X+Db
4 sin x* —ax X<3 a=25 b=5.2.
F(x)=]— 3<x<4
ax
cos’ (X +bx) X>4
> cos’® ax’ x<-1 a=-2b=2
a+ X
f(X)=9—— x>1
X+Db
sin® ax ~1<x<1
6 in x2 a=25b=52
X —bx X<3
X
f (x) ={ cos® ax 3<x<4
x* -1 X>4
7 a=1, b=5
b arccoszg, X<2
f(x)=qa tgx, 2<Xx<4
In(ax —b), X >4
8 In2 x2 X< -1 a=1, b=5
f(x)= arcsinﬂ -1<x<10
X+b
(x-1)° x>10
9 X+2 X<—2
f(x)=4x*-2 -2<x<0
—2X, x>0
10 —X x<0
f(x)=4<x° 0<x<2
X+4 X>2
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11 x—1 x<1
f(x)=4{JX 1<x<3
2X X>3
12 cos(x) X< -2
f(xX)={(x-2)° <x<1
X x>1
13 —X+1 x<0
f (x) =<sin(x) 0<x<m
3 X>7
14 x—1 ~1<x<1
y(X) ={1+x? Xx>1
(sin® x) x<-1
15
sin(x* —1) -1
y(x)=4x* -1 1>x>-1
23X x>1
X" +5
16 X2 +1 -3<x<0
y(x) =< cos*(X) 1>x>0
sin(x)? x>1
17 2X+3 —-5<x<-2
y(X) =< sin?(x) -2<x<2
lg(x +2)* X>2
18
X x<0
y(x) ={/4-(x-2)? 0<x<4
lx—2 X>4
2
19 8+ 2x —4<x< -2
y(X) =< x? 2<X<2
4 X>2
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20 —X+1, x<0
f (x) =<sin(x), 0<x<rm
In x2, X>7
21 cos’ X, X< -2
f(x)=1<x°, —2<X<2
X+4, X>2
22
2sin? x, X<0.2
f(x)=1{ tgx’, 0.2<x<11
X x>1.1
X+5
a +«/(d+x) X>3 co 152
4 d=16
f(x)=<—-In*(x+2,5)*-d 2<x<3
C
COS°X X< 2
24 m®-§[x-12,4,  x<0 m=10
. n=1.9
y = Inx3—m, 0<x<3
x* -1, X >3
25 in3 2 a=2.4
sin® (b + x) Y <1
t+2-a b=2.4
y = 4 COS*X -1<x<3
t=10
Q/|a+2-x—b-t| X>3
26 sinx? (x+2) x<-1
2*X -1<x<2
f(x)= 2
cos(x+2) 5>x>2
OyHKIMA HE OnpeeNneHa, X>5
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3ananue 2.1 [TocTtpouts aekapToB rpaduK MIOCKOW KPUBOM, 3a1aHHON B Tabnwuie 2 (BapuanThl
¢bynkuunit 1 Bua rpaduka). KoopanHats! noasipHbIX rpaduKoB MpU HEOOXOAMMOCTH HYXKHO TIe-
pecumTaTth B IeKapTOBBI ¢ momoIibio Gyrkiuu Pol2xy(r,theta), rae r u theta — monspusie Koop-
JTUHATHL. BBIMOTHUTE (hopMaTHpOBaHUE ACKAPTOBOTO rpaduKa, MpuIaB eMy ONTUMAaTbHBINA BU]L.
[TomoOpaTh TMCKPETHBIN apIrYMEHT TaKUM 00pa3oM, 4TOObI HCKITFOUYUTh Ha TPapUKe TOUKH pa3-
pbIBa QYHKILUH, €CIIM OHU UMEIOTCS.
[Tpumep. IlycTs nana GpyHKIMI

p'¢' =5in'$ ! coslg!

IIycTh IMCKPETHBIN apryMEHT MEHSIETCS B UHTEpBaje

50

_|= 0.50 ¢j:=|

[TonstpHBIN U AEKAPTOBBINA IPAPUKH UMEIOT BUJI:

a0
120 B0 1 T I
150
plojl 180 pol2ayipldjl . ¢ OF .
210

-1 | |
-0.2 0 0.2

polZyipldil . ¢jlo

8 VYuedHo-MeToauueckoe u HHGOPMALMOHHOE O0ecTedeHHe TUCHUILINHBI
(Mmonmy.Jist)

8.1 OcHoBHas JuTepaTypa

1 Kapmanos, @. 1. Cratuctuueckre METOAbl 00padOTKH IKCIEPUMEHTATBHBIX JAHHBIX
¢ ucnosb3oBanueM nakera MathCad [DnexTponnsiii pecypc]: yaeOn. mocodue/d.U. Kapmanos,
B.A. Ocrpeiikockuit - M. : KYPC, HULl UHOPA-M, 2015. - 208 c. // ZNANIUM.COM :
ANIEKTPOHHO-O0MOMIMOTEUHas cucTema. — Peskxum nmoctyma: http://znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3aril. ¢ 9KpaHa.

2 IlnoxornukoB, K. O. Bba3oBwle pa3jensl MaTeMaTHKH il OakajlaBpOB B cpejie
MATLAB [Onextponnsiii pecype] / K. 3. [lnoxotHukos. - M.: Uadpa-M; By3oBckuii Y4ueOHUK;
Znanium.com, 2014. - 571 c. // ZNANIUM.COM : 31eKTpOoHHO-OHOIMOTeYHast cucTeMa. — Pe-
*uM Joctyna: http://znanium.com/catalog.php, orpanudeHHsbIi. — 3ari. ¢ sKpaHa.

8.2 JlomotHMTEJBHASI JIUTEpPATypa

1 Koznos, A. 0. Craructuuecknii ananu3 nanHeix B MS Excel [DnexTponHbIid pe-
cypce] : yuaeb. mocobue / A.YO. Koznos, B.C. Mxutapss, B.®. [llumos. — M. : UHOPA-M, 2017.
— 320 c. // ZNANIUM.COM : snexkrpoHHO-OMOiMOTeYHast cuctema. — Pexxum nocryna:
http://znanium.com/catalog.php, orpaHudeHHBIA. — 3ari. ¢ SKpaHa.
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2 TpommHa, I'. B. Pemenue 3aa4 BEIYUCIUTENFHON MAaTEeMAaTUKH C HCIIOIb30BAHHEM
s3bIKa MporpaMmMupoBanus maketra MathCad [DnexTponssiii pecypc] : yuedHoe mocobue / I'. B.
Tpomuna - HoBocu6. : HI'TY, 2009. - 86 c. / ZNANIUM.COM : 31eKTpOHHO-0MOIHOTeYHAS
cucreMa. — Pexxum noctymna: http://znanium.com/catalog.php, orpannueHHbIN. — 3aril. ¢ 3KpaHa.

8.3 Meroanueckne yKa3aHusl JJIsl CTYAE€HTOB IO OCBOEHHIO JMCUMILIMHBI (MPHU
HAJTHYHH)

1 TIlerpos IO.A. CoBpemMeHHbIE MaTeMaTHYECKHE TTAKEeThl: Y4eOHOe ocodue I CTy-
JIEHTOB BCEX CHELMAIBHOCTEN JUIsl JUCTAHLIMOHHOIO oOpa3oBaHus — Komcomonbck-Ha-AMype:
Komcomounbckuii-Ha-AMype roc. TexHudeckuit . yu-t, 2007 — 148 c.

2 Tuxomupona JI.B Apromarusanus MaTeMaTnieckux pacyeroB B cucteme MathCad.
Yyebnoe nmocobue.- Komcomonbck-Ha-Amype: KoMcomonbckuii-Ha-AMype rocy1apCTBEHHBIN .
yH-T, 2018 — 91 c.

3 Tuxomuposa JI.B. Kommiekt anekrporHsix YMM juis BeINOTHEHHS 1a00PaTOPHBIX
pa6ot u PI'P no nucuumuinae «ABTOMaTH3alUsl MATEMAaTUYECKUX PACUETOB» B JIOKAIBHOM CETU
@OKT mo anpecy \\3k316m04\ Share\MOIT DBM\L. [IneBnoe\bakanaBps\AMP.

8.4 CoBpemeHHble mpodeccuoHANbHBIE 0a3bl JaHHBIX M HMH(POPMALHMOHHBbIE
CIIpaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYIIeCTBIEHNH 00pa30BaTeILHOI0
npouecca no AMCHUIINHE

1 Dnexrponno-6mbanoreunas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 »6c
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

2 DnexTpoHHO-OMOMMoTeuHas cuctema IPRbooks. JIunensnonnsiii mporoBop Ne EII44 Ne
001/9 Ha mpenocTaBiieHHEe JOCTYyMa K 3NEeKTpOoHHO-O0nOanoreynoi cucteme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3 DnekrpoHHO-Oubnuoreunas cucremMa eLIBRARY.RU. [loroBop Ne EIl 44 Ne 004/13 Ha
OKa3zaHHe yCIIyrT JIOCTyTa K 3IIEKTPOHHBIM HU3JIAHUAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4  VundopmanuonHo-crnpaBounblie cucteMbl «Koaeke»/ «Texakcnepr». Cornamenue o coTpy-
HuuaectBe Ne 25/19 ot 31 mas 2019 r.

8.5 Ilepeyenr  pecypcoB  HHGPOPMALMOHHO-TEJEKOMMYHHKALMOHHON  ceTH
«MHTEepHeT», HEOOXOAMMBIX /ISl OCBOCHHMA TUCHUILIHHBI (MOAYJIfA)
1 Cait «ABTOMaTH3aLUsl MAaTEMAaTUYECKUX PACUYETOB. Y POKH, aJTOPUTMBI, IPOrPaMMBl,
npumeps» http://grafika.me/info/computational_geometry.
2 Caitit«Computer Science kiry6» http://old.compsciclub.ru/courses/
computationalgeometry.

8.6 JluleH3MOHHOE U CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHoe ofecredyeHue,
HCTOJIb3yeMoe MPH OCYLeCTBJIEHHH 00pa30BaTeJLHOI0 Mpolecca mno AUCUHMITHHE

Tabmuua 7 — IlepedeHpb UCTIONB3yEMOT0 IPOTPAMMHOTO 00eCTIeueHHSI

Hanmenosanue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS
Microsoft Imagine Premium | JIunien3uonHslii joropop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOIHAS TUIIEH3HSI, YCIIOBUS UCTIOJIB30BAHUS 110 CCBLIKE:
https://www.openoffice.org/license.html
MathCAD AkaneMudeckasi, TUIaBaromias, O€CCpovHas JIUIEH3Hs, cep-

BUCHBIA KOHTpakT Ne 2A1820328, nUIIEH3MOHHBIA KITIOY,
noroBop Ne 106-AD120 ot 27.11.2012.
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9 Opranu3auMoHHO-TIeJArOTHYecKHe YCI0BHS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTCss y4eOHbIM IJIAHOM M pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIK 00yueHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaNBbHOM 00pa3oBaTEeNbHON TpaeKTOpUHM O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCIUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPBI 0CBOOOXkAaeT 00yydarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIi MpoIecC MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIMOHHBIX, THHOBAIIMOHHBIX M MH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHONOTUH. TpaguunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATUAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (OPM IpoBeneHus 3ausaTuii. THpopMannoHHbIe
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeaynpeuTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HaMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHUMaHUE Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepHUala.

9.3 3aHsATHS CEMHMHAPCKOIO THNA

CeMMHaApCKUE 3aHATHS MPEICTABIISAIOT COO0H ETANN3AIHUIO JIEKIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBIISIETCS. 00CYXIeHne Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojiaBaTensi BXOIAT: OKa3aHUE METOJUYECKOM Io-
MOIIH U KOHCYJIbTUPOBAHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIIPOCHI, ITpeJIaraeéMble MpernoiaBaTesnieM;

* y4acTHe B JUCKYCCHAX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaziel ¥ ONIIOHUPOBAHUE JOKIIAJ0B MPOBEPSIOT CTENEHb BIIAJICHUS TEOPETUUYECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHuE 3aJaHU, BBHIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOJAUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTe/ibHasA padoTa 00yyaOIIUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, II€JIEHANPaBIEHHOTO
nproOpeTeHus CTyIEHTOM HOBBIX 3HAaHHUH, yMEHU 0e3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTels, XApPaKTEPU3YIOIIUICS MpPEeAMETHONW HaNpaBIEHHOCTHIO, 3((EKTUBHBIM KOHTpPOJIEM U
OLIEHKO pe3ysIbTaTOB AEATEILHOCTH 00YUYalOIIerocs.

37



Llenu caMmocTOsTETLHON pabOTHI:

* CUCTEMAaTH3alysl U 3aKPEIUICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacllupeHre TEOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHME YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHOoorusl OpraHu3ay CaMOCTOSTEIbHON paboThI CTYJEHTOB BKIIIOYAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

Ilepen BbIOMHEHHEM OOY4YaIOUIMMUCSA BHEAYIUTOPHOM CaMOCTOATENBHOW paboOThI Mpe-
IIOABATENIb MOJKET IIPOBOJWUTH MHCTPYKTaX II0 BBINOJHEHUIO 3alaHus. B HMHCTpyKkTax
BKJIIOUYAETCSL:

- LIeJIb U COJIepKAHUE 3a/1aHHUS;

* CPOKHM BBIIIOJIHEHUS;

* OPUEHTUPOBOYHBIN 00bEM PabOTHI;

* OCHOBHBIE TpeOOBaHHUs K pe3ysibTaTaM pabOThl U KPUTEPUU OLIEHKH;

* BO3MO)KHbIE TUIIMYHBIE OIINOKY IIPU BBIIIOJTHEHUH.

WHcTpyKTax NpoOBOIUTCS IpenojaBaTeieM 3a cyeT 00beMa BPEMEHM, OTBEIEHHOI'0 Ha
U3Yy4EHUE NUCLUIUIMHBIL.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBHOM paboTe Kak K HauBakHeiIemy
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUS TEOPETHUUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3IJISIIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPE/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypBHI.

[TomemieHust 1151 caMOCTOATENbHOM pabOThl 0OYUYAIOIIMXCSl OCHALIEHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOJKHOCTHIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M obecreueHueM JocTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allly.

9.5 MeroanuecKkue yKa3aHus JJIA 00y4alOUIMXCs 10 OCBOEHUIO TN CIUTITHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS 1L€1ecO00pa3HO BBHIMOIHATH CIEAYIOIINe
PEKOMEHIaluu:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCH CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszzena Mo y4eOHUKY WJIM KOHCIEKTHBIM MaTepuanam
PEKOMEHIYETCSl IO TaMSTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPENEICHUS, IOHITUS pa3je-
na.

3. Ocoboe BHMMAaHUE CIIeAYET YACTUTh BBITOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
AM 1 HHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOSATCIIBHYTO pa60Ty.

4. Bca TemaTrKa BOIIPOCOB, U3yYaEMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKIMSIX IIPETo-
naBatenieM. MM e 1aroTcs UCTOYHMKH (B IIEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MIEPHOJUUYECKON
HaY4HOI uTeparype) Ui 6osee AeTalbHOrO MOHUMaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IENeHUs U (PaKThI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHSATHHM MaTephal U JIONOJHUTb
€ro ¢ y4eTOM PEKOMEHIOBAHHOM 110 JaHHOM TEME JIMTepaTyphl;
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* UIB3YYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aAHHOTAIUU U KOHCIICKTLL
HanboJee BaXKHBIX MOMCHTOB,

* CaMOCTOATCIIBHO BBIIMIOJIHATDE 3aJaHUs, aHAJIOTUYHBIC MTPCAJIaraCcMbIM Ha 3aHATUAX

* UCITIOJIB30BATh IJIsI CaMOIIPOBEPKU MaTCpHaJIbl (bOH,I[a OLCHOYHBIX CPEACTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecreyeHusi, He0OX0AMMOro J1JIsi
OCylIeCTBJIEHHS 00Pa30BaTeILHOIO MPoIecca M0 TUCHUILINHE (MO1YJIIO)
10.1YyebHo-12a00paTOopHOE 000PY/I0BaAHNE

Tabnuna 8 — [lepeuens o0opymoBaHUS JIaOOpaTOPUU

HanmenoBanue aynuropun

AynuTopus (1aBopatopun) Ucnonszyemoe o6opyaoBaHue
Jlaboparopus | JTJaboparopust BupTyansHbix | 10 mepconanbabix DBM, Kaxas u3 KOTOPIX
OKT, 1 00JIAYHBIX TEXHOJOTHUH ocHariena mpoieccopom Intel(R) Core (TM) i3-
303/3 2100 CPU @3.10 GHz u oniepaTBHO# MaMsThIO

2I'b. Onepannonnas cucrema - Windows 7. B
KJIacce UMeeTcs ceTeBoi kommyTtarop Cisco

catalyst 2960 c nporp. obecriedennem [0S ver
12.2(55)SES.

11 TexHuueckHe u JIeKTPOHHbIE CPeACTBA 00yYeHH

[Tpu mpoBeneHnn 3aHATUI UCTIONB3YETCs ayAUTOPHUs, 000pyI0OBaHHAs TPOEKTOPOM (cTa-
IIMOHAPHBIM WJIM NEPEHOCHBIM) JJIs1 0TOOpaXkeHus npeseHTauuii. Kpome toro, npu nposeaeHun
JEKIHMHA U TPAKTUIECKUX 3aHATHH HEOOXOIUM KOMITBIOTEP C YCTAaHOBIICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€CIIedeHNEeM JUTsl IEMOHCTPAIMK MPE3eHTalui.

Jnis peanu3anuu AMCHUILIMHBI TIOATOTOBIICHBI CIIEAYIONINE TPE3CHTAIHN:

OcHoBsl pabotsl B cucteme MathCAD

TexHosornu nocrpoeHus rpadukos u auarpamm B cucreme MathCAD.
Omneparops! 1 onepanas MathCAD

Pemiennie ypaBHenuii u ux cucrem cpeactamu MathCad.

Pemenue nuddepeHanbHbIX ypaBHEHUN U UX CUCTEM
ANropuTMH3aNUS PEUICHUS 3a1a4

[TporpammupoBanue B cpeae MathCAD Yactsl

[Mporpammuposanue B cpeae MathCAD Yactsl|

OO0paboTKa dKCIepUMEHTAIBHBIX JaHHBIX cpexcTBamu MathCad

CoNoOARWNE

11 Uubie cBenenus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe MUCIHUILIMHBI 00YYarOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMH OOYyYaOUIMMHCS, TaK M B OTAENbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MTOTy4YeHUs] 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCs MHBAIKWJIOB U JIMI[ C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 370pO-
Bbsl, MHAUBUYAIbHBIMU NPOrpaMMaMi peaOWIUTallMi UHBAIHIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEPKKa MPENoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIUMU MTOATOTOBKY ACCHCTEHTaMH.

B cooTBeTrcTBHM ¢ METOMUYECKMMH peKoMeHaanusMu Munoopraayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeArnoyaraeTcsi MCIoIb30BaTh COIMAIbHO-aKTUBHBIE M pe-
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(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COLIMOKYIBTYPHOIN peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTY/CH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoi rpymnne. [Togbop u
pa3palboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEJIOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BH3YAJIIbHOM, C HCIHOJB30BAHUEM CIEIHATIBHBIX TEXHHUYECKUX
CPEICTB M UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HUCIOJIB30BAHUEM CPENICTB
oOydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepranbHO-TEXHHUECKOE 00eCeueHHEe MpelyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi ¢ OB3.

®opma NpoBeACHUS ATTECTALMK JUIsl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYaAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmatpuBaet-
cs1 tocTymHas popma Mpe10CTaBICHUS 33JaHNi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIIEYaTHOW WM DIJIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM (opMe C YBETUUECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, PEYH, 3pEHUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (I JIUI] C HAPYIICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO (IU1s1 JIUII C HAPYILIEHUSMH 3PEHUS, OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEoOxoaMMOCTH ISl 00YUYaOIIUXCSl ¢ MHBAJTUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHsI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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