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1. ean u 3aaa494 JMCIUTLTHHBI

Heab AMCUUNIMHBI

[lenpt0 OCBOCHMSI NUCHUIUTUHBI «OcHnoebl padomwt 6 cucmeme MathCady saBnsercs
dbopmupoBaHue MpodecCHOHANBHBIX KOMIIETEHIIMH OyaymHuXx CHEUaluCTOB B  00JacTH
MPUKIaTHON MH(GOPMATUKU, (OPMUPOBAHUE Y CTYIC€HTOB 0a30BbIX 3HAHUH, YMEHHI U HABBHIKOB
MO pEIIeHUs] MPUKIAIHBIX 33/Ja4 C HMCHOJb30BAaHUEM CHCTEMbl KOMIBIOTEPHOM MAaTeMaTHKU
MathCad pocTtaTo4HbIX JI1 OCBOCHHS OCHOBHOW MpPOQECCHOHAIBHONW 00pa3oBaTelbHON
nporpammbl Hanpasienus 09.03.03 Ipuknaanas napopmaTHka.

Sazlatm AUCIHUITIJINHBI
OCHOBHBIMU 337Ja4aMU U3YYEHUS JUCLMILIMHBI SABISIOTCSA:
e 3HAKOMCTBO C OCHOBHBIMU IIpHEMaMH pabOThl B CHUCTEMAax KOMIIBIOTEPHOU
MaTEeMaTHKH, CII0c00ax aHanu3a MoJy4eHHON nHpopMaInu;
e BbIPAOOTKA MPAKTUUYECKUX HABBIKOB IO PELICHHUIO 33/1a4 MPUKIATHON MaTEeMaTUKH
C HCIIOJIb30BAHUEM CPEJCTB CHCTEM KOMIIBIOTEPHON MAaTE€MaTHKH, MMOATOTOBKHU
JOKYMEHTBI B CUCTEMaX KOMIIbIOTEPHON MaTeMaTUKH
e BHIpa0OTKAa TPAKTUYECKUX HABBIKOB  BBIIIOJHEHHS  pAcuyeTOB  COTJIACHO
MaTeMaTHYeCKOM MOJENu 3aJjaud ¢ UCIOJIb30BAHUEM CHCTEMBbl KOMIIbIOTEPHON
MaTEMaTHKHU.

2. MecTO TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

Hucuunnuna «OcHoBBI padboThl B cucteme MathCad» oTHOocuTcs K 4acTu, GopMupyemMoit
ydyacTHUKaMU oOpa3oBaTelbHbIX OTHOWeHUN bnoka 1 JlucuuniauHel (MOAYJIM) HOJATOTOBKU
CTYJEHTOB I10 HampaBJieHHIo MoAroToBku O6akanaspos 09.03.03 [Ipuknannas uapopmaTuka.

IlpepekBU3MTHI AMCHMIIMHBI: V3yueHne JaHHON TUCUUIUIMHBI Oa3upyeTcs Ha 3HaHUSIX,
IOJYYEHHBIX B pe3ylbTaTe M3Y4YEHUS TaKUX JUCHMIUIMH Kak «JIuHelinas anrebpa u
aHAJTUTHYECKasi TeOMeTpus», «MaTemMaTnueckuii ananu3», OQUCHbIE TEXHOIOTHH.

N3ydyenne naHHOW ITUCUUILUIMHBI IPOXOAUT NAapAJIJIEIIBHO C U3YUYEHUEM TaKUX JUCLUIIIVH
kak «Marematuueckuili aHamu3», «KomnelorepHass ainrebpa» u 0Oa3upyercd Ha 3HAHMSIX,
IIOJIyYEHHBIX B PE3YyJIbTATE U3YUCHMSI OTUX TUCLIUILINH.

IHocTpeKBH3UTHI AMCUMILVIMHBI: B CBOIO o4epenp H3ydeHUE NaHHOM IHUCLUIUIMHBI
NPEALIECTBYET M3YYCHHUIO CICAYIOIIMX AUCHUIUIMH: «YuciieHHble MeTonb», «Teopus
BEPOSITHOCTEN M MaTEMaTH4eCKas CTATHCTHKa», «MeTOo[pl ONTHMM3ALUNA U TEOPHUS NPUHATHUSA
peLIeHun».

3HaHusa u YMCHUA, TOTYYCHHBIC CTYACHTAMU MMPHU U3YYCHHUU TUCHHUIIJIMHBI, IPUMCHAIOTCA
UMM BO BpeMs TEXHOJOIMYECKHX (IPOEKTHO-TEXHOJIOTMYECKHX) TMPakTUK M B HX
npohecCuOHATbHON NeSTENbHOCTH.

3. ®opMupyeMble KOMIETEHUMH W HMHIAMKATOPbI HX JOCTH:KEHHSI 110
AUCUUIJINHE

[Ipouiecc u3yyeHUs: TUCIUILIMHBI HANIpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIETYIOIINUX
komretreHimii B cootBercTBrm ¢ GI'OC BO no nanHOMY HanmpaBJIeHHIO:

Koamnl Conepxanue Kon n HaumeHoBaHue HHAUKATOPA
KOMIIETeHI[U U KOMIIeTeHIH JOCTHKEHUS KOMIICTCHIUH
[IKC-2 [IKC-2. Cnocob6en npoBoauts | [IKC-2.1 - 3Haet TpeOoBaHUS K KOMITBIOTEPHOMY

dbopmanmuzanuoo NpPeJMETHOH | MPOrpaMMHOMY 00ECTIEYCHHUIO; BUIbI

o0JIACTH C TENbI0 CO3/IaHMsl | TEXHUYECKOW CrielU(pUKAIMU Ha TIPOTPaMMHEBIC
WH(POPMALMOHHON CHCTEMBI KOMITOHEHTHI M UX B3aUMOJICHCTBHE; METO/BI
MPOEKTHPOBAHHE KOMITBIOTEPHOT'O TIPOIPAMMHOTO
obecrieyeHuns

[IKC-2.2 — YMmeeT npuMeHsTh TpeOOBaHHS K
KOMITBIOTEPHOMY IIPOrPaMMHOMY 00€CIIEYEeHHIO,
pa3pabaThiBaTh TEXHUYECKHE CHESIIUPHUKAIIMH HA
POrpaMMHBIE KOMIOHEHTHI U HX




B3aMMOJICHCTBHUE; IPUMEHSITH METO/IBI
HNPOEKTHPOBAHHS KOMITBIOTEPHOTO IPOrPaMMHOTO
oOecrieyeHus;

[IK-2.3 — Bnageer wMerogamu pa3paboTKu
TpeOOBaHMH K KOMIBIOTEPHOMY HPOTPaMMHOMY
00eCreyeHnIo, TeXHUYECKUX crenudukanuii Ha

MPOrpaMMHBIC KOMITOHEHTEI, METOIaMU
MIPOEKTUPOBAHUA KOMIIBIOTEPHOIO MPOrPaMMHOTO
o0ecrieyeHusl.

4. CTpyKTypa M colep:KaHue JUCHUNIHHBI
4.1. CTpyKTypa AMCUMILIMHBI
OOmmiasi TpyI0eMKOCTh JUCHUIUTMHBI COCTABISIET 2 3a4eTHBIX eAMHUIBI (72
aKaJIEMIYECKHX Yaca).

TpynoeMKoCTsb,
Bun paGotsr aKaJi. 4acoB
3 cemecTp BCETO
OO01masi Tpy10eMKOCTh 12 72
KonraktHasi pabora: 42 42
JlabopaTopubie paboThI (J1ab) 38 38
KonTakTtHas padora B nepuoj reopernyeckoro ooydenus (KoutTO) 4 4
(IIposedenue mekywux KOHCYIbMayuli U UHOUBUOYAIbHASL pAOOMA co
cmyoenmamul)
IpomexxyTouHnas aTTecTanus (3a4er)
CamocrosiTesibHas padora: 30 30
- CAMON0020Mo8Ka (Mpopabomka u no8mMopeHue Mmamepuala
3aHAMUIL, Y4eOHUKO8 U Y4eOHbIX NOCcobuUil); 8 8
- N0020MOBKA K 1aDOPAMOPHbIM 3AHAMUAM, 22 22

4.2. PacnipenesieHne BHJI0B PadoThbl M HUX TPYJA0EMKOCTH IO paszjaeiam

JAUCHUITJIMHBI
Buzp! yueOHoit paboTsl (B
gacax)
KOHTAaKTHAas =
DopMBI TEKYIIETO KOHTPOJIA
No Pasgen nqucuuruimael/ ° ° = P ym P o
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Tema 1. Haznauenue MathCad.
1. | Aumepgheiic cucmemvi. Pedaxmupoganue - - 2 2 | YcTHBIN onpoc 0 TeMe.
OOKYMEHmA U e20 oopmieHue.
2 Tema 2. Boiyucnenus. I[lepemennvie u 2 2 BrInonHeHne npakTHYECKOro
' Pynxyuu 3aJlaHus
3 Tema 3. Buiuucaenus. Onepamopui. 2 2 BrinonHeHne NpaKTHYECKOro
' Ynpaenenue sviuucaenuamu. 3aJaHus
BrinosiHeHue NpakTUYECKOTO
4, Tema 4.Tunvt oannvix ¢ MathCad - - 2 4 P
3aJ1aHusl
5 Tema 5. IlocmpoeHnue 08yxmepHbIx U 4 4 BrinosiHeHUE NPaKTUYECKOTO
" | mpexmepHuix epaguxos. 3aJ1aHusl
BrinosiHeHUE NPaKTUYECKOTO
6. | Tema 6. Cumsonvhble gbruucienus. - - 4 4 P
3aJ1aHusl




Tema 7. Mampuunas ancebpa. Pewenue BrinonHenue npakTU4ecKoro

7. | Aneebpauueckux ypanenuil u HepaseHcmes. - 4 4 | saganus
Pewenue cucmem ypasnenuil u HepaseHcms.
8 Tema 8. ObvikHo6eHHbIE 4 2 BhInoHEHNE TPAKTUYECKOTO
) oughepenyuanvrvie ypasHeHusl. 3a1aHus
BbINoIHEHNE TPAKTUYECKOTO
9. | Tema 9. Ilpocpammuposanue ¢ MathCad. - - 10 4 P
3a/1aHus
BhInoHEHNE IPAKTHYECKOTO
10. | Tema 10. Ananus oannvix ¢ MathCad. - - 4 2 B— P

0 0 38 | 30

4.3.Copnep:xkanue pa3aejioB AUCHUITHHBI

TeMbl U IUIAHBI JIA00OPATOPHBIX 3AHATHH

JlabopaTopHoe 3ansiTHe Nel (2 4.)

Tema. Haznayenue MathCad. Unrepdeiic cucrembl. PerakTupoBaHue J0KyMeHTa U €ro
opopmieHue.

Bomnpocs! qis o0cyxaeHus:

1.
2.

ook w

Haznauenne nakera Mathcad.
WHTepdeiic CHCTEMBI: MEHIO, TTaHEIH HHCTPYMEHTOB, HACTPOWKA [TaHEJIeH HHCTPYMEHTOB,
pabouas 001acTh, CTPOKA COCTOSHMSL.

CrnpaBouHas cucTema.

BBox u pegakrupoBanue Gopmyi.

BBox u penakTupoBaHue TEKCTa. DIEMEHTHI 0(OPMIICHUS TECTa.
dopmaTtupoBaHUe TEKCTOB U (POPMYIL.

JIaﬁopaTopnoe 3ansitue Ne2 (2 4.)
Tema. Borunciienus. Ilepemennbie 1 pyHKIUMN.
Bompocs! 1uist 06cyxnenus:

1.
2.
3.
4.

Omnpenenenue nepeMeHHbIX. [ 1o0anbHbIC TIEpEMEHHBIC.
IIpucBanBaHue 3HaYEHUIN [IEPEMEHHBIM.

CrangaptHble QyHKINU.

Omnpenenenne GyHKIIUN MOIB30BATENS.

JladopaTopHnoe 3ansitue Ne3 (2 4.)
Tema. Beruncinenus. Oneparopbl. YnpapieHHe BbIYHCICHUAMH.

Bompocs! 11t 06cyxnenus:

1.

oM wN

ApudmeTrnueckue, J0rHuecKre, MaTpUuIHbIE ONIEPaTOPBHI.

OrniepaTopbl BIpAXKEHUS.

Co3naHue onepaTopa MoJb30BaTeNs.

PexxuMsbl BbrunciieHui. IIpepbiBanyie BBIYUCICHUN.

Beruucnenus B pydHom pexxume. OTKITIIOYEHUE BBIYUCICHUS OTACIbHBIX (hopMyit.
OnTumu3zanus BEIYUCICHUN.

JladopaTopHnoe 3ansitue Ne4 (2 4.)
Tema Tunsl nanaeix B MathCad.

Bormpocs! mu1st o0cyxieHust:

1.

2.

3.
4.

UucnoBble TUIBI TaHHBIX: JEUCTBUTENBHBIE YUCIIA, KOMIUIEKCHBIE YMCIA, BCTPOCHHBIE
KOHCTaHTBI
CTpOKOBBIE BBIPAKEHHUSI.

Pa3mepHbIe TepeMEHHBIE.
MaccusBsl.

JlaboparopHnoe 3ausTue Ne5 (4 u.)
Tema. IlocTpoenne IByXMepHBIX M TPEXMEPHBIX I'PagUKOB.
Bomnpocs! 11t 06cyxaeHus:

1.

XY-rpapuk pyHKIUN



2. XY-rpaduk aByx BeKTOpoB. XY -rpaduk BEKTOpa U paHXUPOBAHHON TTEPEMEHHOM.
3. Coznanue U GopMaTUPOBAHHUE TPEXMEPHBIX I'PaPHUKOB.
JlaGopaTopHoe 3ansaTHEe NeG (4 4.)
Tema. CUMBOJIbHBIE BBIYHCIEHUS.
Bonpocsr 11t 06cyxnenus:
1. CrocoObl BHIIOIHEHUS! CHMBOJIBHBIX BBIYMCICHUN
2. CumBonbHas anreOpa (ympouleHHE BbIpaXEHHM, MpUBEJCHHE MOJOOHBIX CllaraeMbIX,
PSAIBL U T.J.).
3. Maremarnueckuii ananus (uddepennupoBanne, MHTErpupOBaHUE, PA3I0KECHHUE B PAI).
4. PeuieHue ypaBHEHUI
JlaboparopHnoe 3ausTue Ne7 (4 4.)

Tema. MaTpuuHnas anredpa. Pemenue anredpandeckux ypaBHeHHil 1 HepaBeHCTB. Pemenue
CHCTEeM YPaBHEHHUI U HEPABEHCTB.
Bomnpocs! q1st o0cyxienust:

1. MarpuuHble BEIYUCICHUS.
2. Pemenue anreOpandecKux ypaBHEHHUH.
3. Pemenuii cucrem anrebpandeckux ypaBHEHHA
4. Pemenue anreOpandecKuX HEPABEHCTB.
5. Pemenuii cucreM anrebpandeckux HEpPaBEHCTB
JlaGopaTopnoe 3ansaTue Ne8 (4 u.)
Tema. O0bIkHOBeHHbIE U PepeHInaTbHbIe YPABHEHHUS.
Bompocs! 1uist 06cyxnenus:
1. Pemenune O/]Y nepBoro nopsjaka.
2. Pemenue OJ1Y BbICIIETO TIOPSAKA.
3. Pemenue cucrem O/1Y nepBoro nopsjaka.
JlaGoparTopnoe 3ansaTue Ne9 (10 u.)
Tema. IIporpammupoBanne B MathCad.
Bonpocs! mist 06cyxaenus:
1. Co3znanue nporpammsl. JIokaabHOE MTpHCBalBaHUE.
VY c0BHBIE ONIEPATOPHI.
[uxnsL.
Bo3zBpar 3Ha4eHus.
[TepexBat ommoOOK.
Onepanuu ¢ daitnamu.
JIaﬁopaTopnoe 3ansitue NelO (4 u.)

Tema. Anaan3 nanabix B MathCad.
Bompocs! 11t 06cyxnenus:

o UTE WM

1. Harepnonsuus: TuHeHHas, KyOudeckas CIuIaiiH-MHTEPIONIALNS,
2. TlomuHOMMABHAS CIITAWH-UHTEPITOJISIIHSL.

3. Perpeccus.

4. CrnaxuBaHue U QUIbTpaLIUS.

5. ObOpa3zoBaTe/ibHbIE TEXHOJIOTMH

Ne .
u/n HanmenoBanue pasaeia Buabl yueOnbIx 3ansaTuii | O0pasoBaTebHbIE TEXHOJIOTHHT
Tema 1. P{a3naquue MathCad. JlaboparopHoe 3aHATHE B
Humepgeiic cucmembi. Ha6opaTopH0e 3aHgTue 1
KOMITBIOTCPHOM KJIaCCeE.
1. | Pedaxmuposanue doxymenma u e2o
opopmnenue. [ToBTOpCHNME Marepuaa,
CamocTtosaTenbHas padora
IOArOoTOBKAa AOMAIIHETO 3aJaHus.
2 Tema 2. Boruucnenus. Iepemennvie u  |Jlaboparoproe 3anstue 1 JlaGopaTtopnoe 3aHATHC B

pyrryuu KOMITBIOTCPHOM KJIACCC.




CamocrosrenbHas paboTta

[ToBTOpEHME Marepuaia,
IIOATrOTOBKA AOMAIIIHETO 3aaHUA.

Tema 3. Bviuucnenus. Onepamopul.

JlaGopartopnoe 3ansiTue 1

JlabopaTtopnoe 3aHATHE B
KOMITBIOTEPHOM KJIacce.

3. Vnpaenenue goruucaenusamu. [ToBTOpEHUE MaTepuaa,
CamocTtosrenbHas paborta
MOJAFOTOBKA JJOMAITHETO 3aJaHHUs.
JlaboparopHoe 3aHSTHE B
JlaboparopHoe 3ansTHe 1 paTop
KOMITBIOTEPHOM KJ1acce.
4 Tema 4 .Tunvr oannvix ¢ MathCad
' [ToBTOpeHue Matepuaia,
CamocTrosrenbHas paborta
MOATOTOBKA JIOMAIIIHETO 3a/JaHuUs.
JlaGopatopHoe 3ansarue 1 JlaGopatopHnoe 3aHATHE B
Tema 5. Ilocmpoenue 08yxmepHbIxX u
JlaboparopHoe 3ansiTHE 2 KOMITBIOTEPHOM KJ1acce.
5. |mpexmepnuix epaghuxos.
IToBTOpeHue Marepuaa,
CamocrosrenbHas padoTta
MOJIFOTOBKA JJOMAITHET0 3aJaHMUs.
JlaboparopHoe 3ansTHE 1 JlaGopatopHoe 3aHATHE B
JlaboparopHoe 3ansiTHE 2 KOMITBIOTEPHOM KJ1acce
Tema 6. CumsonbHble 8bINUCTEHUA.
6. W3ydyeHue wmarepualia 1Mo TeMme
CamocrosTenbHas padoTta JIEKIMH, TOJTOTOBKA JOMAIITHETro
3aaHusl.
JlaboparopHoe 3ansTHE 1 JlaGopatopHoe 3aHATHE B
Tema 7. Mampuunas areebpa. _|JTaboparopHoe 3ansiTHE 2 KOMITBFOTEPHOM KJlacce.
7 Pewenue Aneebpauyeckux ypasnenuii u
) HepaeeHcmse. Pewenue cucmem C 6 HOBTOpCHI/Ie MaTepHana’
i aMOCTOATENIbHAs paboTa
YPAGHEHUU U HEPAGEHCMNS. p [MOJITOTOBKA JOMAIIHETO 3aIaHUS.
JlaGopaTtopHoe 3ansTue 1 JlaGopaTopnoe 3aHATHE B
8 Tema 8. ObvikHOBeHHbIE JlaboparopHoe 3ansTHE 2 KOMIIbIOTCPHOM KJIacce.
| Quppepenyuanvuvie ypasnenus. [ToBTOpEHue Marepuaa,
CamocTtosaTenbHas paborta
MOATOTOBKA JIOMAIIHETO 3aJaHus.
JlaGopaTtopnoe 3ansitue 1
JlaGopatopHoe 3aHsATHE 2
JlaGopaTtopnoe 3aHATHE B
JlaboparopHoe 3aHsTHE 3
Tema 9. [Ipocpammuposanue KOMIIBIOTCPHOM KJ1acce.
9. JlaGopatopHoe 3ansTue 4
MathCad.
JlabopaTopHoe 3ansiTHE 5
[ToBTOpEeHune MaTepuana,
CamocTrosrenbHas pabora
MOATOTOBKA JIOMAIIHETO 3aJaHus.
JlaGopatopHoe 3ansaTue 1 JlaGopatopHoe 3aHATHE B
JlabopatopHoe 3aHsATHE 2 KOMIIBIOTEPHOM KJ1acce.
10| Tema 10. Ananus oannvix ¢ MathCad. paTop P
[ToBTOpeHune Matepuana,

CamMocTosTenpHas pa60Ta

OAT0OTOBKA AOMAIITHETO 3aJJaHHUA.

6. Ouenouynnie cpeacTBa (MaTepuajbl) s TEKylero  KOHTPOJIs
yCIeBAeMOCTH, TMPOMEXKYTOYHOWH  aTrecTaMd  O0Oy4awumMxcs 10
AUCHUILINHE,

®dopma KOHTpoOIIsI-3auem

[Tpumeps! 3a1aHUi AJI TEKYLLETO KOHTPOJIS U IPOMEXKYTOUHBIX 3aJaHUM 110 pa3InYHbIM TEMAM:
1. [eiicTBus ¢ OOBIKHOBEHHBIMU JPOOSIMH (KaK B aHATUTUYECKOM, TaK U B IECATUYHOM

BH/JIC).



2. AHaIUTHYECKOE PEIICHUE ypaBHeHI/Iﬁ C OJHUM HCHU3BCCTHBIM.

i

2
25¢ - Tx+ 4=(x- 3)-(x+7) solve,x —=>
11 145
2 2
x-8_ solve,x >
x-10 x-10

VYpaBHeHUE pelIeHUl HE UMEET.

3. AHaIUTUYECKOE YIPOILICHHE aNreOpanyecKiX BhIPaKEHHM.
2oy Ray
+xy+y’ X-xy+y’
(x- y)3-(x+ y) expand -5 2-x3-y+ 2«x-y3- y4

X — 4% y+4 X y2 factor %xst(x- 2~y)2

simplify —>-2y

4, I[eﬁCTBHH C KOMIIJICKCHBIMH YHMCJIaMH, BBIYUCIICHUC KOpHCfI MHOI'O4JICHOB (KaK B
AHAJIMTUYCCKOM, TaK U B YUCIICHHOM BI/IIIG).

ILCHGHI/Ie KOMIIJICKCHBIX YHCCJI

i:=,\/z
3+ 71 complex =2+ 2~ 0724+ 060
2 2

7+ 3
Brluncienre KopHel MHOTOWICHOB TPETHEU U UETBEPTOUM CTEIIEHU
Pi=xX-4xX+5
-1
-1
5,15
Psolve,x =2 2 =13.618
5_ 15| L1382
.2 2 R
5
q :=P coeffs,x =
1
1]
polyroots(q) = | 1.382
3.618 |

5. YMHOXEeHHE MaTpHII.

(1 2 3
A=

-45-6

1 -2
B:==|-3 4

-5 6
C:=AB D =BA

9 -8 15

o[22 D-{-19 14 -33
-8 -29 20 -51



6. PemeHue MTMHEHHBIX aNreOpandyecKuX CUCTEM.

ORIGIN =1

71 -10 -6
3-18 0
44 -1 9
5-2 8 3

1-#i cioco0
X1=A1.B
226
301

2385 0.578

391 -6.1
X1l —> =
2794 7.146

-1076

391

2-i1 c1oco0

X2 = Isolve(A, B)
226
301

2385 0.578

391 -6.1
X2 > =
2794 7.146

-1076

391

3-i1 c1moco6

AB :=augment(A,B)
7 1 -10 -6 -57
3-1 8 0 65

AB =
4 4 -1 9 —54
5 2 8 3 64
Y = rref(AB)
1000 0578
0100 -61
o010 7146

0001 -2752
m = cols(Y) m=>5

X3=Y (m)
0.578
-6.1
X3 =
7.146

—2.752

391 -2.752

391 -2.7152

Hywmepanus uniexkcoB OyaeT HauuTaThes ¢ 1

OrtBeT B OOBLIKHOBEHHBIX U JACCATUYHBIX IIpOGSIX

Cronben B no6asnsiercs crpaBa k matpune A

[TpuBenenue AB k cTyneHyaTomMy BUY

IToacunuTheIBa€TCSA KOJIUYECTBO CTOJ'I6I_[0B Y

bepetcst cronber Y ¢ HoMepoM M; yrioBbie CKOOKH BCTABISIOTCS
KHONIKOW Ha maHenu «MaTtpuub»

Pe3ynbTathl, MoIy4eHHbIE BCEMU CIIOCOOAMU, COBIA/IAIOT



7. Tloctpoenue rpadukoB GyHKIIHHA B MOJSIPHBIX KOOPIWHATAX.
TOL=110"°

. 3
0(6) =iflcos(p > ToL, 25D 4

T

¢ ::07
20

p(0)=

L2

oO|OofOo|Oo|O|O

-12.318

-5.568

-3.116

-1.802

-1

-0.502

-0.21

-0.062

7.752:10 3

2.938°10 47

cos(¢ )

90
120 60

150 30
p(4) 180

210 330

240 300
270

8. Pacuer xapakTepHCTHK TPEyroJbHON MUPAMHJIBI B TPEXMEPHOM IPOCTPAHCTBE.

7
A:=(8

9

-6
B:=(-2

-1
AB =B- A

-13
AB=-10

-10

BcraButh AAHHBIC JIYYIIC 1O CTOJI6LIaM. Ecnu Bce xe AAaHHBIC BCTABJICHBI B CTPOKY,
TO TIIOCJICE HEC I[O68.BI/ITL 3HAY0K TPAHCIIOHUPOBAHUA («T») Ha IIaHCIIHN

uHCTpyMeHTOB «Matrix (Matpuiisr)»

7 6
C:=|0 D:=|-11
8 7
BC:=C-B AC:=C- A AD:=D- A
13 0 -1
BC=| 2 AC=|-8 AD=|-19
9 -1 -2

HuxHss rpanuiia mHaeKca 1Mo yMOJYaHUIO HauWHAETCs C HOJS,
NI03TOMY CyMMHUpoBaHue BezieTcs 110 K ot 0 10 2. 3Ha40K HIKHETO
WHAEeKca WMeeTcs Ha maHenu wuHCTpyMmeHntoB «Calculator
(Apudmernka)»; HUKHUN UHAEKC TaKKe MOXKHO BECTH HaXKaTUEM

Ha KJIaBUaType «[»



MAB=19209 MAC=8062 MBC= 15937

2
Z AB_AC,
AA :=acos k:O—
MAB-MAC acos — 3anuch GyHKIUU apKKOCHHYCA
2 2
Z [(AB), BC,] Z AC, BC,
BB :=acos k=0 CC :=acos :0—
MAB-MBC MAC-MBC
BB = 0.424 CC= 1767 AA =091
AA + BB+ CC=3142 [TpoBepka, 4TOOBI CyMMa YIJIOB ObllIa paBHA Tt

H := MAB-sin(AA)

H = 15.633
P :=augment(AB, augment(AC, AD)) OObeauHseT BEKTOPHl B MaTpuily; (QyHKIuIO augment
MOKHO BCTaBHTb uepe3 MacTep (QYHKIIUIA,
kateroputo «Vector and Matrix»
[-13 0 -1
P=]-10 -8 -19
210 -1 -2
V= m
6 Buytpennuit  Momynr  0003Ha4aeT  OMpPEAENUTENb;
BHEIIHUH MOJyNh 0003HAYaeT aGCONIOTHYIO BEIMYHMHY
uycna
V= 18.167

9. HpI/I6J'H/I)KeHHoe peHIeHI/Ie ypaBHeHI/Ifl C OIHUM HCHU3BCCTHBIM.

TOL:=10"°

f(X) :==cos(X) - x+ 3
a=2

b=a+1

h:=01
x:=a,a+h.b



f(x) =

0.584
0.395
0.211
0.034
-0.137
-0.301
-0.457
-0.604
-0.742
-0.871

Crpowutcs rpaduk (X-Y 3aBucumMocTb). HauanbHOE npubImkeHne KOpHs, UCXO0s
u3 rpaduka

1T

f(x) I |

X:=23
Given
f(x)=0
XL :=Find(X)
Xl = 2.319 f(x) = -2.782.10'*°
10. ITpubnmxeHHOE pelIeHUE HETMHCHHBIX alNreOpandyecKuX CHCTEM.
2 2

Xy

Ycnosue: 42 92
LS Y

— 4+ =
81 49

f(xy) =

R
<o

+

°°|><m

BlI<. €

g(xy) =

x=0 y:=0 HauanbHble mpulnmkeHus 6epyTcsi IpOU3BOIILHO.
Given
fixy)=1
g(xy)=1
z:=Find(x y)
4.507
Z=
6.059
f(zo, zl) =1
9 (ZO’ Zl) =1 OueBuHO, 9Ta cuctema umeer 4 pemenus. Kakoe pemenue 0yaer BbIJaHo,
3aBHCUT OT HaYaJIbHBIX MPUOINKESHUH.
11. AranuTrdeckoe BIYUCICHUE TIPEICIIOB.

im - Tx4 12 !

x>3¢_9x4+18 3



12. Aranutrdeckoe BIYUCICHUE TIPOU3BOTHBIX.

d_tan(5~x)3 93_tan(5-x)2.|n(3).(5+ 5-tan(5'x)2) _ tan(5-x)3_@
dxlog(x, 3) In(x) In(x)2 X

13. AHanuTHYECKOE BBIUHUCIIEHNE HCOMPCACIICHHLIX HHTCIPAJIOB.

" e *.cos(5X) dx93_3;~e>@(3-x) -c0S(5-x) + S_E;~e><p(3-x) -sin(5-x)

d (i-exp(S-x) -c0S(5-X) + E'G)@(?)'X) -sin(5-x)> —> exp(3-X)cos(5-x)
dx\34 34 I[Tposepka qudhepeHIpoBaHuEM
(mpu HEOOXOAMMOCTH YIPOCTHUTH)
14. Boruncnenue ornpeie’eHHbIX UHTErpaioB (Kak B aHATUTHYECKOM, TaK U B IECITUYHOM

BH/JIC).
I

3
" 4x—> L - 0016
X 64
d1

15. ITpubnnkeHHOE BHIYUCIICHHE OMPEIEICHHBIX HHTEIPAIOB C IOMOIIBIO PSIOB.

f(x) =x-sin(2-x)
f(x) series, x, 20 - 25 f-x6+i-x8- i-><10+ 4 X2 8 X4 8 X0 16 X8
3 15 315 2835 155925 6081075 638512875
OyHKIUSA pacKiajblBacTcd B psaA, 4ucio ciaraeMbix 20 BbIOMpaeTcss MPOU3BOJIBHO, OTBET
xorupyetcs B Oydep (B Bepcun 2000 mocnennum cnaraembiM ssiserca O(x?°), ero komuposath

HE HaJo),

ra
ot A A B o, 4 e 8 g 8 g6 16 8)4x- 0684
3 15 315 2835 155925 6081075 638512875
Jo
ra
f(x) dx = 0.684
Jo

Ecnmu pesynbraTel pazonumuck 6omnee Ha 0,001, TpeOyeTcsi yBENIUUUTh KOJUYECTBO CIIaraeMbIX
pa3JI0XKEHUS U MOBTOPUTH MPOLEAYPY.
16. AHaTUTHYECKOE BBIYMCIICHUE HECOOCTBCHHBIX HHTETPAJIOB.

0
X

dx9£n = 0.393
1+ 4% 8
+0

IIpumepHBIC BOIPOCHI K 3a4eTy

1. Onpenenenune nepeMeHHsbIX. [IprucBanBanre 3Ha4YeHUH TEPEMEHHBIM.

2. Omnpenenenue pyHKIUH M10JIb30BATENS.

3. Apudmernueckue, JOrHYECKHE, MATPUIHBIE OTIEPATOPhI, OornepaTopsl Beipaxenus. Co3nanne
orepaTopa Mojab30BaTes.

4. Tunbl JTaHHBIX: JEWCTBUTENbHBIE YKCIA, KOMIUJIEKCHBIE 4YHCIIAa, BCTPOEHHBIE KOHCTAHTBHI,
CTPOKOBBIE BbIpakeHUs. PazmMepHble nepemeHHble. MaccuBBbI.

5. CriocoObl BBIMOJMHEHHUS] CUMBOJIbHBIX BbluncieHUd. CumBonibHasg anreOpa (ymnpolieHue
BBIpQKEHUI, NMpUBEACHUE MOJOOHBIX ClIaraeMblX, psiabl U T.A.). MareMaTHUecKUil aHaIu3
(AuddepennmpoBanue, MHTErpUPOBaHKE, pa3lioKeHUE B psin). Pemenue ypaBHeHUI

6. Marpuunsle BbeluMcHeHHs. Pemenue anreOpanyeckux ypaBHeHMH. Pemenuil cucrem
anredpanvyecknux ypaBHEHUN

7. Pemenne O/1Y nepBoro nopsnka. Pemenue OJ[Y Boiciiero nopsiaka. Pemenue cuctem OJY
MEPBOIO MOPSIKA.

8. Co3nanue nmporpammsl. JlokaabHOe nprcBanBaHue. Y ClOBHbIE oniepaTopbl. L{ukisl. Bo3pat
3HauyeHus. [lepexsar ommoOoK.



9. UHTtepnomsinus: TUHEHHas, KyOudeckas CIUIaiH-WHTEPIOJIANNS, TMOJIWHOMUAIbHAS CIUIaliH-

uHTepnossiuus. Perpeccus. CriaxxuBanue U pUIbTpaIHs

7. Cucrema olleHMBAHUA IJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs!
OIIeHKa «3aYTECHO» BbICTABJIACTCA,

CTYyJCHTY, DIyOOKO W IPOYHO YCBOUBIIEMY IPOTPaMMHBIN MaTepuall, HCYEpPIBIBAOLIC,
HIOCIIEIOBATEILHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro M3JararomeMy, B OTBETE KOTOPOIO
YBSI3BIBACTCSI TEOPUSI C MPAKTUKOW, OH IOKA3bIBACT 3HAKOMCTBO C JIMTEPATYpPOM, PABHIBLHO
OOOCHOBBIBaCT M HCHOJIB3YeT pAalHOHAIBHBIE K COBPEMEHHBIC CPEACTBA PEIICHUs
MIOCTaBJICHHOW TIPOOIIEMBI.

CTYyICHTY, TBEpAO 3HAIOIIEMY IPOTrPaMMHBIIl MaTepual, IpaMOTHO U IO CYIIECTBY
W3JIararolieMy ero, KOTOpPbIi He OIMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIbHO NPUMCHACT TCOPCTHUICCKUC IMOJIOKCHHUA ITPU PCHICHUN MMOCTaBJIICHHOM 3aJa4u.
CTYJCHTY, KOTOpPBIA 3HAeT TOJBKO OCHOBHOM INPOTPaMMHBIN MaTepual, HO HE YCBOMII
0COOCHHOCTEH, JIOMyCKaeT B OTBETE HETOYHOCTH, HEKOPPEKTHO (GOPMYIUPYET OCHOBHBIC
3aKOHBI U IIpaBuJia, 3aTPYAHACTCA B BBIIIOJIHCHUN IIPAKTUYCCKUX 3a/1a4.

OueHka «He 3a4TEHO» BBICTABISETCA CTYIEHTY, KOTOPbIM HE 3HAeT 3HAYUTEIbHOM 4YacTH
MPOrpaMMHOTO MaTepHaia, JOIMYCKAeT B OTBETE CYIIECCTBEHHBIEC OIIMOKH, C 3aTPyAHCHHUSMU
BBITNIOJIHAET IPAKTUYECKUE 3aaHuUs

3a onny padory Bcero
©@opma KoHTpOIH Mumn. Makec. Mumn. Makc.
0aJL10B 0aJL10B 0aJL10B 0aJL10B

Texymuii KOHTPOJIb:
AKTHBHas paboTa Ha 3aHITHU 0,5 1 8 16
IToaroroBka K 3aHSTHIO, BRITIOJIHEHHUE TOMAIIHETO 05 1 8 16
3a7aHU
BBINIOJTHEHUE MPAKTHYECKUX 3aJaHUAM IO TeMaM 3 5 27 45
ITpoMexyTouHas arTecTanus (3a4er) 10 23 10 23
HToro 3a cemecTp 53 100

8. YueOHO-MeToqMYecKOe U MHPOPMAITHOHHOE O00ecTiedeHne TUCIUIINHBI

. CyBopoB, C. B. Maremarnueckuii pemakrop MathCAD. OcHoBBbI pabOTHI :

8.1. OcHoBHas JIUTEpPaTypa

. Makapos, E. I'. Imxenepnsie pacueTsl B Mathcad : yueOnoe nmocobue / E. I'. Maxkapos.

— MockBa, Bonorna : Uadpa-Umxkenepus, 2024. — 408 ¢. — ISBN 978-5-9729-1974-
1. — Texkcr : anextponHsiit // Lludposoit odpazoBatenbublil pecypec IPR SMART : [caiir].
— URL.: https://www.iprbookshop.ru/144534.html

. ®omun, B. T'. Maremaruueckoe monenupoBanue B cucreMe MathCAD : ydeOHoe

nocobue / B. I'. ®omun. — CaparoB : CapaTOBCKHMI rocy1apCTBEHHBIH TEXHUYECKHUN
yauBepcuteT umenn 10.A. INarapuna, 96C ACB, 2020. — 80 c. — ISBN 978-5-7433-
3387-5. — Texcrt : anexTponHsIii // Lupposoit obpazosarensuslil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/108693.html

. Maremaruka u Boraucienust B Mathcad : yuebHO-MeTotnueckoe nocodue / cCocTaBUTENN

H. B. Jlaiiko, 1. B. Kapmaciok. — AcTpaxanb : AcTpaxaHCKHIl rocyaapCTBEHHBIH
apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT, DBC ACB, 2021. — 70 c. — ISBN 978-5-
93026-129-5. — Tekct : anekrponHsii // LudpoBoit obpazoBatensHbIil pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/115494.html

yueOHO-
meroandeckoe mocodue / C. B. CyBopoB. — MockBa : MOCKOBCKHI TOCY1apCTBEHHBIN
TeXHUYECKUM yHHBepcuTeT nMeHn H.O. baymana, 2019. — 40 ¢. — ISBN 978-5-7038-
5239-2. — Texcr : anexkrponnslii // L{udposoit oOpazosarenbhblil pecypc [IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/110654.html



https://www.iprbookshop.ru/144534.html
https://www.iprbookshop.ru/108693.html
https://www.iprbookshop.ru/115494.html
https://www.iprbookshop.ru/110654.html

8.2.lonmoJIHUTEIbHAS JIUTEPaTypa

. Kosnora, O. B. Pemenne npukiiagablx MaTeMaTHYECKUX 3aJa4 B Cpejie MPUKIIAIHOTO
IIporpaMMHOro odecreuenus : yueonoe mocooue / O. B. Kosznmosa. — KoMcomoibck-Ha-
Awmype : KomcoMonbcknii-Ha-AMype rocy1apcTBeHHbIN yHUBepcuTteT, 2024, — 71 ¢. —
ISBN 978-5-7765-1573-6. — TekcT : snekrponHbIi // LludpoBoit 00pa3oBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/140664.html

. BopoOneBa, ®@. U. ITpuemsr padotsl B nakete MathCAD. OCHOBHBIC BBIYHCIIHTEIHHBIC
METOJBl M MX pealu3aius B Iakere : ydeOHoe mocooue / @. 1. BopoObeBa, E. C.
Bopob6reB. — Kazansb : M3marenscteo KHUTY, 2022. — 96 ¢. — ISBN 978-5-7882-
3286-7. — Tekcr : anexrponnslii // LudpoBoit oopazoBarensHblil pecypc [IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/136181.html

. Bocko6Goiiauko, 0. E. Marematnueckoe monenupoBanue B makere MathCAD
yaeOnoe mocobue / 0. E. BockobGoiinukoB. — Hoocubupck : HoBocubupckuit
rOCyJapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBINA yHUBepcuTeT (Cuberpun), 9bC ACB,
2018. — 222 c¢. — ISBN 978-5-7795-0843-8. — TekcT : 37eKTpOHHBIN // IAEKTPOHHO-
OubmuoreyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/85879.html

. Kazakoga, O. 0. OcnoBsl Berunciiennii B Mathcad : maGopartopusiit mpaktukym / O. O.
KazakoBa. — Camapa : Camapckuii rocyaapcTBEHHBIN TeXxHUYecKuil yHuBepcutet, bC
ACB, 2019. — 56 c. — Tekcr : snextponHslii // Ludposoii oOpasoBarenbHbIid pecypc
IPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/111391.html

. 3enkoB, A. B. BreruucinurensHas matematmka misa IT-cnenuanbHOCTEH : ydueOHOE
nocobue / A. B. 3enkoB. — MockBa, Bonorna : Uadpa-Umxkenepus, 2022. — 128 ¢. —
ISBN 978-5-9729-0883-7. — Tekct : snekrponnbii // I{udpoBoit oOpasoBaTeIbHbBIN
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/124020.html

8.3.IIporpammHoe odecnieyeHue
. Microsoft Office 2010 Russian Academic OPEN 1 License (Oeccpounasi),(JULieH3Hs

49512935);
Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2 PROC
(6eccpounast), (numen3ust 60465661)
. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (mumensust 61031351),
. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (umensus 61031351),
. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas),
(munensus 61031351),
. Microsoft Windows Server Datacenter 2003 R2 English Academic OPEN, (6eccpounas),
(munensus 41684549),
Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (Geccpounasi),
(mumensust 60939880),
. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas), (;urieH3ust
60939880),
. Microsoft Windows 10 Pro, 64 bit, Rus, OEM, Onepannonnas cucrema

. ABBYYFineReader 11 Professional Edition, (6eccpounas), (nmuuensus AF11-2S1P01-
102/AD),
. Microsoft Windows Server Standart Russian License/Software Assurance Pack Academic,
(6eccpounas), (munen3us 60939880),
. Microsoft Windows Server CAL Russian License/Software Assurance Pack Academic,
(6eccpounast), (mumensus 62590127),
. Mathcad Education — University Edition (25 pack), Academic Mathcad License Mathcad
Extensions, MathcadProfessor Home Use License, Mathcad Professor Home Use Extensions,
(6eccpounast),(murensust 3A1830135);


https://www.iprbookshop.ru/140664.html
https://www.iprbookshop.ru/136181.html
http://www.iprbookshop.ru/85879.html
https://www.iprbookshop.ru/111391.html
https://www.iprbookshop.ru/124020.html

14.

15.

16.

17.

18.

19.

Microsoft Windows Pro 64bit DOEM, (6eccpounas), koHtpakt Ne 6-OAD®D2014 ot

05.08.2014

HeuckmountensHoe nmpaBo Ha ucnonb3oBanue [I0 MDaemon Technologies - MDaemon

Renewal (500 User);

«Antumiaruat. BY3». Jlunensuonnsiii qoroop Ne 5044 ot 14.05. 2022 roma (exerogHoe

MIPOJIJICHUE);

COMSOL Multiphysics® Bepcun 6.0 CodT 11 perieHuss HHKEHEPHBIX M HAYYHBIX 3a/1a4 C

MOMOIIbIO YHCIICHHBIX METOI0B. MOy TN paclIMpeHus COJIepKaT ClelMaTu3upPOBaHHbBIE

WHCTPYMEHTBHI JIJIsl MOJICTTHPOBAHUS TPOIIECCOB U SIBJICHUI B 00JIACTH JICKTPOAMHAMHUKY H

ONITHKH, MEXaHUKHU M aKyCTUKH, THIPOUHAMUKH ¥ TEIJIONEpPeIau, XUMUH U

anekTpoxumud. Jlunensus 9602390

HewuckmountensHoe npaso Ha ucnonszoBanue [10 Kaspersky Endpoint Security ams
ousHeca — Pacimmpennsiii Russian Edition.

HeuckirountenbHoe npaBo Ha ucnonb3oBanue [10 Kaspersky Security miist BUpTyaibHBIX

obmaunbIX cpen, Server, VirtSvr, License, Education Renewal

8.4.I1podeccuonanibubie 6a3bl JAHHBIX U NH(OPMALMOHHbIE CIIPABOYHbIE

CHUCTEMBbI COBPEMECHHbIX I/IH(l)OpMaIII’IOHHLIX TEXHOJIOTUH
Poccwuiickoe coobmmectBo UT-crenmanuctos (https://habr.com)
Be6-cepBuc mns xoctunra IT-poeKkToB u UX coBMeCTHOM paspaboTku- (https://github.com/)
basa xuur u nyoaukanuii JiaekTponnoi oubanoreku "Hayka u Texuuka" (http:/www.n-t.ru)
OnektponHas 6ubianoreuynas cuctema ZNANIUM.COM (http://znanium.com/)
OnektpoHHas Oubanoreunas cucrtema «BOOK.ru»  wusparensctBa «KHOPyc Menuna»
(https://www.book.ru/)
Kypuan «KommneroteplIpece» (WWW.COMPress.ru)
N3narenbctBO «OTKPBITHIE CUCTEMBD) (WWW.0SP.TU)
W3nanne o0 BBICOKUX TEXHOJOTHSIX (WWW.CNEews.ru)
CnpaBouno-npaBoBas cucrema «KoncynpranT [Irocy» (http://www.consultant.ru)

. Caiit o nporpammuposanuu (https://metanit.com/)

. Dnekrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
. DnextponHas 6ubnmoreunas cucrema IPRbooks (http://www.iprbookshop.ru)

. DnektponHas oubauoreunas cucrema HOpaiir (http://www.biblio-online.ru)

Oobecnieuenne 00pa3oBaTEJILHOIO Mpolecca IS JUI ¢ OrPAHUYCHHBIMU

BO3MOKHOCTHMH 310POBbA U HHBAJIU/I0B
VY4eOHble UM y4yeOHO-METOAMYECKHE MaTepHalibl JJIi CaMOCTOSATEIbHOW pabOThI

00y4aromuxcsl U3 YMclia HHBAJIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3)

npeaoCTaBIAIOTCA B (bopMax, AaalTUPOBAHHBIX K OrpaHUYCHUAM HX 3J0POBbA W BOCIHPHUATUA

uH(popMauu:

/lna caenvix u cnabosuosawgux:

- Jexkuud o(OopMIAIOTCS B BUAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C IOMOIIBIO
KOMITBIOTEPA CO CIIEeIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- TMHCHbMEHHBIE 3a/JaHUS BBIMIONHAIOTCS Ha KOMIIBIOTEPE CO CHEIHATU3HUPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieuynBaeTCs HHIMBUyallbHOE paBHOMEpHOE ocBelieHrne He menee 300 moKc;

- JUIS BBITIOJHEHUS 3aJIaHUs NP HEOOXOIUMOCTH TIPEIOCTABISACTCS YBEIHMYHBAIOIICE
YCTPOMCTBO; BO3MOXHO TAaKKe HCIIOJNB30BAHHE COOCTBEHHBIX  YBEITUYHMBAIOIIMX
YCTPOMCTB;

- MHUCHbMEHHBIE 33/1aHUs OPOPMIISIOTCS YBEITHUEHHBIM HIPU(PTOM;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOU (pOpME WITH BBITTOJHSIOTCS B MTUCBMEHHOU (opme
Ha KOMIIBIOTEpE.

Jna enyxux u chabocaviimamux:


http://www.compress.ru/
http://www.consultant.ru/
http://www.elibrary.ru)/
http://www.iprbookshop.ru/
http://www.biblio-online.ru/

- JeKIMH OQOPMIAIOTCS B BHUAE NIEKTPOHHOIO JOKYMEHTa, JIMOO NpPEeAOoCTaBIAETCS
3BYKOYCWJIMBAIOIIAs anmnapaTypa WHAUBUIYAIBHOTO MOJIb30BAHMS;

- NIUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHON (opME;

- DK3aMeH U 3auéT NPOBOJATCA B MUCHBMEHHOW (OpME Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

Jna nuy ¢ hapywienuamu onopHo-06uzamenbHo20 annapama:

- JeKIMH O(OPMIISIIOTCA B BHJE 3JIEKTPOHHOI'O JIOKYMEHTA, JIOCTYIIHOTO C ITOMOIIBIO

KOMITBIOTEPA CO CHEIHMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

- IIMCbMEHHBIE 3aJ]aHUs BBIIOJHSIOTCS Ha KOMIIBIOTEPE CO CHEHHMAIM3UPOBAHHBIM

MIPOrpaMMHBIM 00€CIIEeYECHUEM;

- 9K3aMeH U 3a4€T NMPOBOAATCA B YCTHOH (hopMe MM BBINOJIHAIOTCS B IUCBMEHHOM (opme

Ha KOMITBIOTEpE.

ITpu HEOOXOMMMOCTH NpeycMaTpUBAEeTCs YBEINUEHUE BPEMEHHU AJIs IIOATOTOBKU OTBETA.

[Iponienypa  mpoBeAeHHsST ~ NPOMEXKYTOYHOH  arTectauuu Uil OOydaromuxcs
YCTaHABIMBAeTCSI C Y4€TOM HUX MHIUBHIYaJbHBIX ICUXO(PU3MUECKUX OCOOEHHOCTEH.
[TpomexyTodHast aTTeCTaIMsI MOYKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

IIpu npoBeneHUH NpPOLEAYPHl OLEHUBAHUS PE3YNbTaToB OOY4YEHHs IpPEAyCMaTpUBACTCS
UCIOJIb30BAaHME TEXHUYECKUX CpEACTB, HEOOXOAUMBIX B CBS3M C HMHIMBUAYAJIbHBIMU
0COOEHHOCTAMHU O0YYaroIIMXCsl. DTU CPEACTBA MOTYT OBITh ITPEIOCTABIEHbl YHUBEPCUTETOM, WIIH
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mpoUEAYpHl OLEHUBAHHUA  PE3yINbTaTOB  OOYYEHHUs JIOIYCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecnieunBaercss 10cTyn K MHGOPMALMOHHBIM M OuOIHOrpaduueckuM pecypcam B CETH
WuTepHeT UIs KaKaoro oOydvaromerocss B ¢opMmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH

/na cnenvix u cnadosuoauwux:

- B Me4aTHO# (hopMe yBEIIMYSHHBIM MIPUPTOM;
- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;

- B popme ayaunodaiina.

Jna enyxux u cnabocnviuiamux:

- B IeYaTHOM opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

na obyyarowuxca c napywienuamu onopHo-06uU2amenbHo20 annapama:
- B Ie4atHou (opme;

- B (hopme 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayanodaiina.

Y4eOHbIe ayAUTOPHH IS BCEX BUJIOB KOHTAKTHOW M CAMOCTOSTEIHbHON pabOThI, HAydHast
OubnuoTeKka W WHBIC TOMEUIEHUS 7S O0y4YeHHUs] OCHAIIECHBI CIElHaTbHBIM 000pYJAOBAaHHEM U
y4eOHBIMA MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUS:

0715 C/IenbIX U C/1AD0CUOAUUX:

- aBTOMaTH3WPOBAHHBIM PA00OYMM MECTOM ]IS JIFOJIeH C HApyIICHUEM 3PCHHS,

- MPU HEOOXOAMMOCTH OOYYAIOUIUMCS MPEIOCTaBISETCs YBETUYHUBAIOIIEe YCTPOUCTRO,
JIOITYCKAETCs MCIOIh30BAaHUE YBEIMUYUBAIOIINX YCTPOHUCTB, HMEIOIIUXCS Y 00yJatOIInuXCs;

01 27IYXUX U C/IAOOCTbLUAUUX:

- aBTOMATH3UPOBAHHBIM pPA0OYMM MECTOM Ui JIIOJIEH C HapylIeHHeM CcliyXa |
C1a00CIIBIIIAIINX;

- aKYCTUYECKHUH YCHIINTETh H KOJIOHKH,

0/13 00YUaAOWUXCA C HAPYWEHUAMU ONOPHO-08U2AMEIbLHO20 ANNAPAMA'
- IePEIBIKHBIMHE, PETYIUPYEMbIMH dproHoMHYecKkuMu napramu CU-1;
- KOMITBIOTEPHOM TEXHHUKOW CO CIIelUaTbHBIM IPOrPAMMHBIM 00€CIICYCHHEM.



10.MaTepuajJbHO-TEXHUYECKOE O0ecneuyeHue TUCUUIIMHBI (MOTYJIA)
I[JISI npenoaaBaHusad W U3Y4YCHHUA IAUCHUIINIMHBI HMCIOJB3YCTCAd JICKOHUMOHHASA ayAUTOpUA,

oOecrieyeHHas: MyJIbTUMeIna IPOSKTOPOM U COITYTCTBYIOIIUM 000pyIOBaHHEM, HHTEPAKTHBHOM
nockoil. Ucnonp3ytoress YMK nucuurumiael (Ha OyMaKHOM U 3JIEKTPOHHOM HOCHTENSX), (HOHI
HAyyHOW OMOTMOTEKH YHHBEPCUTETa, METOAMYECKHE M Y4eOHO-METOJAMYECKHE MaTephallbl
Kadeapbl ”HOOPMATHKH.

K paboueit npocpamme npunazaromces:

IIpunosxxkenne 1 — DOHI OIEHOYHBIX CPEIACTB AJIs IMPOBEIEHHUS AaTTECTAllMH YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHITUI O0YUYarOIIMXCS 110 AUCITUIUTHHE (MOIYJIIO);

Ipuioxenne 2 — Meroauyeckue YyKazaHusi Uil OOYdYalOHMIMXCS IO OCBOCHHIO
JUCLIUTUTMHBL (MOZYJIA).



