[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: Eroposa annHa BukToposHa

: Munuctepcerso o0pazoBanusi MockoBckoi 001acTn
[lomxHocTb: MpopekTop no y4ebHoit pabote

Tara nognicanms: 17.10.2023 13:28:44 I'ocynapcrBenHoe 00pa3oBaTe/ibHOE YUpPeKIeHUE
VHUKabHbI IPOTaMMHIA KITY: BbICIjero oopazoBanusi MockoBcKoi 001acTH

4963a4167398d82328174600‘3‘2];1‘%9@39?@?‘3“ 18171 FyMaHHTapHO-TeXHOJIOFI/I‘IeCKI/Iifl YHUBEPCUTET»

YTBEPXKIAIO
NPOPEKTOP
e ,__j.'v‘"f'ﬂ - [Eropoal.B. [
«31» aBrycra 2023 r.
PABOYAS ITPOT'PAMMA JUCHUITIJIMHBI
BF1.B.03 IPOT'PAMMHBINA MAKET MATHCAD
Hanpasienue noaroTroBku 44.04.01 MMenarornyeckoe od0pa3oBaHue
Hanpasiennocts (mpoguiib) Hcnosb3oBanue HHPOPMALMOHHBIX TEXHOJIOIHH B
NMpOrpaMMmbl o01emM o6pa3zoBaHuM
Kpanudukanusi BbINyCKHAKA Marucrp
dopma o0yueHnus 3aounas

OpexoBo-3yeBo
2023 r.



1. lMosicHUTeEJIbHAA 3aNIMCKA

Pabouast mporpamMmma IUCIUIUIMHBI COCTaBlIeHa HAa ocHOBe yueOHoro rana 44.04.01 Ile-
Jarormueckoe odpaszoBanue 1o mnpodmito Vcnons3oBaHne WHPOPMAIMOHHBIX TEXHOJIOTHHA B
obmem obpazoBanuu 2023 roma Havansa MOArOTOBKY (3a04Has opMa 00ydeHus).

[Ipu peanuzanuu 0Opa30BaTEIBHON MPOrPAMMBI YHHBEPCUTET BIIpaBE MPUMEHSTH IU-
CTaHIIMOHHBIE 00Pa30BaTeIbHBIC TEXHOJIOTHH.

2. llepeyeHb MJIAHHPYEMBIX Pe3yJIbTATOB OO0y4YeHUs] MO JMCHUIJIHHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeJbLHOIM NPOrpaMMbl

ey TUCHUTIAHBI

Lenb u3yuenus aucrurinbbl «IIporpammusiii naker Mathcad» - ¢dopmupoBanue npen-
CTaBJICHUS O CUCTEMax KOMITBIOTEPHOU MaTeMaTHKHU, a TAK)KE OCBOCHUE CTYACHTaAMU Pa3IuyHbIX
METOJIOB MPOBEACHUS BHIYUCIECHUH C MOMOIIBI0 KOHKPETHOI'O MaTeMaTHUeCKOro akeTa.

3agauyu IUCHMILIHHBI

- n3y4yeHue untepdeiica u Bo3moxkHoctet «Mathcady;

- (hopmupoBaHUE Y CTYJACHTOB HABBIKOB MPOBEJACHUS CHMBOJIBHBIX BHIYHCICHUH;
-OBJIaJICHHE METO/IaMHU BBIYMCIICHHUI TIPU PEIIICHUU MPUKIIATHBIX 33]1a4;

- UCCIIC/IOBAHKE U aHAIM3 MaTEMAaTUYECKUX MOJIEIEH;

- BU3yalIU3aIusl MOJIyYCHHBIX PE3yIbTATOB.

3HaHuda " ymenust oﬁyqalomerom, (l)ole/IpyeMble B pe3yJjibTaTe OCBOCHUSA NUCHUITIJIUHDBI

Hpouecc HU3YYCHUA NUCHUIIIIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC CJICAYIOUX KOMIICTCH-

1007078
N Koawbl
B pesyabrare usydenusi aucummimabl «lIporpammusii maker Mathcad» (bOPMUpYEMbIX
CTYAEHT JI0JT2KeH 00.1a/1aTh CJIeAYIOIMMH KOMIeTeHIUMU: OMITETeH I
Ipodeccuonannbubie komnerennuu (IK):
- croco0eH peaan30BbIBaTh 00pa30BaTeIbHbIE IPOrPaMMbl B COOTBETCTBUU C
TpeOoBaHUSIMU (eepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAP- [K-1
TOB.
NHauKaTopsl 10CTHKEHUS] KOMITETeH NI
Kon n sanmeHo-
- HanmeHoBaHMe WHIMKATOPA JOCTHKCHHS
KOMITETCHITUN KOMIICTCHIH
[TK-1 IK-1.1.
crioco0eH peann- | 3Haer:
30BBIBaTh  00pa- | - OCHOBHBIE MPHUHIMIBI PabOThl C HAYYHOU JHUTEPATypOU, KOHKPETHBIMH
30BaTeJIbHbBIC MIPOrPAMMHBIMH ITPOJTYKTAMH M 3JICKTPOHHBIMH PECYPCAMH;
MPOrpaMMBbI B CO- | - OCHOBHBIE 3aKOHOJATEIbHBIE JOKYMEHTHI, Kacaloluecs: CUCTEMbI 00pa3o-
OTBETCTBUH C | BaHMsI, MPaB U 00S3aHHOCTEN CyOBEKTOB Y4EeOHOTO MpoIiecca.
TpeOOBaHUAMU IK-1.2.
beneparbHBIX Ymeert:
TOCY/IapCTBEHHBIX | - BBIMOJIHATH KPUTHUECKHI aHAITH3 MTYOJIMKAIMA 110 BEIOPAHHOH TeMe;
00pa30oBaTeNbHbIX | - HCIOIb30BaTh COBPEMEHHBIE METOJbI, CaAMOCTOSTENIbHO 00pabaThiBaTh,
CTaH/IapTOB UHTEPIPETUPOBATH u MIPEJICTaBIISATh pe3yIbTaThI HAy4YHO-
HCCIIEIOBATENbCKOM I€ATEIbHOCTH IO YCTaHOBJICHHBIM (hopMam;
- aJICKBaTHO OI[EHUBATh COOCTBEHHBIC TPO(HECCUOHATLHBIC BOZMOKHOCTH;
IIK-1.3.




Baageer:

- TEXHOJIOTUSIMU MPUOOPETEHUsI, OCBOCHHUSI, UCIIOIb30BAHUS U OOHOBIICHHS
3HaHUH 10 Y4eOHOH JUCITUTUIMHE,

- HABBIKAMHU OCYIIECTBJICHHUS TPO(ECCUOHATBHONW (B TOM YHCIE HAY4IHO-
HCCIIEA0BATEIIbCKOM) JEATEILHOCTH C UCIIOJIB30BAHUEM COBPEMEHHOM U -
poBoOIi 00pa30BaTENLHON CPEIbI;

- HaBBIKAaMU MTPUMEHEHHUS TCOPETHYCCKUX MOJ0KCHHUI Kypca Ha IIPaKTHKE.

3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucnummmna b1.B.03 «IIporpammusiii maker Mathcad» otHocuTcs k dacTtu, popmupye-
MO yd4acTHUKaMH 00pa30oBaTelIbHBIX OTHOIICHUH Osioka 1. JIucuumiuael (MOIyIN).

[IporpamMma Kkypca mpeamnojiaraeT Hajluuue y CTYACHTOB 3HAaHHMM IO BCEM pasleiam
Bricuieit MaTemMaTuKH.

4. CTPYKTYpa M cojiep:KaHue TUCHUIIIHHbI

3aounas popma oOyuenust

Bunpl yueOHBIX 3aHATHI § <
o, Z E
E S
Ne Paznen/rema g | Beero 6 > &
o/ b = | uac. KoHnrtakTHas pabora 5 3
> CPC § E
Jlexknun | 113 JI3 @
1. Pazgen 1. Obmas xapakTepucTiuka 2 10 5 9 0 6
nakera Mathcad
2. Pasgen 2. Berunciaenus B makere 2 89 5 9 16 69
Mathcad
[TpomexyTouHas aTTecTarus - 2 9 9
DK3aMEH
Hroro Bo 2 cemectpe 108 4 4 16 75 9

Coaep:xxaHue THCHMILVIMHBI CTPYKTYPUPOBAHHOE MO TeMaM (pa3ejam)
Jlekuuu
Paznen 1. O6rmias xapaktepuctrka nakera Mathcad
Jlexknus 1. OGmas xapakrepuctrika nakera Mathcad

CoBpeMeHHbBIC MaTeMaTHYECKHE MakeThl. Bo3MOXHOCTH M CTpyKTypa makera Mathcad.
[TporpaMMHOe OKHO, TAaHENTM UHCTPYMEHTOB U MaTUTphl HHCTpyMeHTOB Mathcad. Pabota ¢ no-
kymeHTamu Mathcad. OcHOBHBIE MHCTPYMEHTHI Il mocTpoeHus rpadukos. [locTtpoenue rpa-
¢uKoB (PyHKIIMK OHOM MEpeMEHHOM B IeKapTOBOU cuctemMe KoopauHar. [loctpoenue rpagukon
GYHKIIMM OJTHOM TIEpEMEHHOMN B MOJIPHOM cucTeme koopawHat. [loctpoenue rpadgukoB GpyHK-
UN JBYX MEPEMEHHBIX.

Paspen 2. Beiuucienus B nakere Mathcad
Jexuus 2. Beruncnenus B makere Mathcad

KoncranTsl, nepemeHHble, onepaTopbl MPUCBaUBaHUS U BbIBOJA. Apu(pMETHUECKHE OTle-
pauuu Mathcad.

Berpoennbie pyHkunu u GyHKIMHK 1osib3oBaTens. Omneparopbl MaTeMaTHYECKOTO aHAIH-
3a. KoMaHIIbl CHMBOJIBHBIX BBIUMCICHUN CTpOKH MeHIO Symbolics. CHMBOJIbHBIE BBIUYHCICHUS




KoMaHgamMH nanuTpel Symbolic. CuMBOIBHOE pellieHHe YpaBHEHHH M CUCTEM ypaBHeHHHU. Pe-
HIeHue 3a1a4 JuHelHo anreopsl B Mathcad. I'paduueckue Bosmosxknoctu Mathcad.

HpaKTuquRne 3aHATHSA

Pa3znen 1. O6mias xapakTepuctrka nakera Mathcad

IIpakTHyeckoe 3ansTue 1.

Tema: «O0mme xapakrepucTuku nakera Mathcad»

Yueouble neau: M3yunts odume xapakTepucTiky nakera Mathcad.
OcCHOBHbIE TEPMHUHbI U IOHATHS:

- nporpammuoe okno Mathcad,
- MTaHEeJIM HHCTPYMEHTOB,

- MAJINTPBI HHCTPYMEHTOB,

- paboTa ¢ IOKYMCHTaMH.

Paspgen 2. Beruucienus B nakere Mathcad

IIpakTuyeckoe 3ansaTHE 2.

Tema: «Brruncienus B makere Mathcad»

YyeoHble meau: M3yunuTs crocoObl Opranu3aly BeraucieHuii B makere Mathcad
OCHOBHBIE TEPMHHBI ¥ IOHATHS

- KOHCTaHTHI ¥ IEPEMEHHBbIE,
- OTIepaTophl BBO/IA U BHIBOJIA,
- apu(METUIECKHIE OTICPAIIHH,
- BCTPOCHHBIEC (DYHKIIHH,

- (PyHKIIH TIOJTB30BATEI,

- CUMBOJIbHBIE BBIYHCIICHUSI.

JlabopaTopHble 3aHATHUS

Paspgen 2. Beuucienus B makere Mathcad

JlaGopaTopHbie 3ansiTus 1 - 2.

Tema: «OcHOBBI paboThl ¢ MaTeMaTnueckuM makeToM Mathcad. [IpeoOpa3oBanue BbrIpakeHUN B
Mathcad»
Y4yeOHbIE EJIH:

[ToznakomuThCs ¢ uHTEpPeEiicom mporpammel Mathcad.

OBnazieTb HaBBIKOM BBOJIa MPOCTEHIINX KOMaH/ U YMCIOBOM HH(OpMAIHH.

OBnazieTb HaBBIKOM MPOCTEHIINX BBIYUCICHHH.

Hayuutbes coBepiath mpeoOpa3oBaHus anreOpandeckux, TPUrOHOMETPUUYECKHX, Uppa-
IIUOHAJIBHBIX U JOTapUPMHUUYECKUX BbIPAKEHUI.

JlaGopaTopHbie 3ansiTus 3 - 4.

Tema: «Pemenue ypaBHeHHI U cucteM ypaBHeHHi B Mathcad»

YueOHbIC LEJN:

OBnazieTh HAaBBIKOM PEIICHHS AIreOpandecKuX, TPUTOHOMETPUUECKUX, HPPAIIMOHATBHBIX
1 jorapuMUYECKUX YpaBHECHUH.

HayuuTtbcs HaxoAUTh YUCIEHHOE PELIEHNE HEIMHENHBIX YPABHEHUM.

OByaeTs HaBBIKOM PEIICHUS CUCTEM aNTeOpandecKux, TPUTOHOMETPHYECKHX, HPPAIHO-
HAIBHBIX U JOTapu(PMUUYECKUX YPABHCHUN.

HayuuTtbcs HaxOAUTh YUCIEHHOE PELIEHNE CUCTEM HEJIMHEMHBIX YPaBHEHUM.

JlabopaTopHoe 3ansiTHE O.

Tema: «I'paduueckue BozmoxxHocTH Mathcad»



YueOHbBIE LEJIH:
- Osnazers HABBIKOM MOCTPOEHUS rpauKoB QyHKINH, 3aJaHHBIX SBHO, TApaMETPH-
YECKH, JIMCKPETHO U B TOJISIPHBIX CHCTEMaX KOOPIUHAT.
- OBnazners HaBBIKOM IIOCTPOEHUS TPEXMEPHBIX IIOBEPXHOCTEM.

JladopaTropHoe 3aHsiTHE 6.

Tema: «Pabota ¢ maccuBamu B Mathcad. Pemenue 3agau nuneitnon anre6per B Mathcad»

Y4eOHbIe Hmean:
- OsnazeTh HaBBIKOM PaOOTHI C MATPULIAMH U BEKTOPAMHU.
- Hayuurtbcs pemarp 3agauu nuHeHo# anredps B Mathcad.

JlaGopaTopHble 3ansiTus 7 - 8.

Tema: «Pemenue 3am1ay MmareMaTuueckoro aanusa B Mathcad»

YueOHBIE HEJIH:
- OBJaaeTh HAaBBIKOM BBIYMCIICHHS MTPEICIIOB (PYHKIIUH, HAXOKICHUS TIPOU3BOTHBIX, UHTE-
I'PAJIOB ¥ YaCTHBIX MPOU3BOIHBIX (DYHKIIHH.
- Hayuurtbcs pemarte 3a1auu Boiciiel marematuku B Mathcad.
- Hayuutbcs HaXOMUTH pelieHHsI OOBIKHOBEHHBIX AU PEpEeHIINATBHBIX YPABHCHHUA U CH-
cteM nuddepeHnalIbHbIX YPaBHEHUH.

5. Ilepeuenb Yy4ueOHO-METOAUYECKOr0 oOecrevyeHUs] IAJsi CAMOCTOSTELHOH PadoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

Jlisi opraHu3aluy caMOCTOSTENIbHONW paboThl 00yJaromuXxcs MCIOIb3yeTCs OCHOBHAs U
JIOTIOTHUTEIIbHAS JINTEPATYPA.

ITepedennb uTepaTypshl AJIs1 OPraHNU3alMu CAMOCTOATEIbLHON PadoThI:

1. UnrepaktuBHbie cuctemsbl Scilab, Matlab, Mathcad : yuebnoe nmocodbue / W.E. [Tnemunckas,
A.H. Turos, E.P. bagepraunosa, C.1. JlyeB ; MunucrtepctBo oOpa3zoBanusi u Hayku Poccuu,
®enepalibHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUpEKJIEHUE BbICIIEro mpodec-
CHOHAIBHOTO 00pa3oBanusa «Ka3aHCKMII HAIIMOHATIBHBIN HCCIIEIOBATEIBCKUN TEXHOJIOTHIECKUN
yHuBepcuteT». - Kazanp : U3parensctBo KHUTY, 2014. - 195 c. : Tabin., wi. - bubnuorp. B KH. -
ISBN 978-5-7882-1715-4 ; To  xe [OneKTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781

2. Kpyunnun, B.B. KoMmmnbiorepHble TEXHOJIOTHH B Hayke, 00pa30BaHUU M MPOU3BOCTBE 3JICK-
TPOHHOM TexHUKHU. yueOHoe mocobue / B.B. Kpyunnun, O.H. Tanouukwuii, C.JI. Xomuu. -
Tomck: ToMmMckuii rocyapCTBEHHBII YHUBEPCUTET CHCTEM YIPABICHUS M PaAMONIEKTPOHMKH,
2012. - 155 c.; To xKe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=208586

Coaep:kaHue caMOCTOSITEILHOM Pa00ThI CTYIEHTOB:

Ilpu evinonnenuu 3a0aHuil HeoOOXOOUMO UCNONBL30BAMb. MAMEPUATbL  AYOUMOPHLIX
3anAmMuUL; MemooOuKy NOIYy4eHHble HA NPAKMUYECKUX 3aHAMUAX, OCHOBHYIO U OONOJIHUMENbHYIO

aumepamypy.
Pazgen 1. OOmas xapakrepucTtuka rnakera Mathcad

3amanue 1. O3HaKOMBTECh C yCTAaHOBKOW MaTeMaTmuyeckoro nakera Mathcad na I1K u u3yunte
rpadudeckuil HHTEpQEic MPOrpaMMsl.

Pasnea 2. Berunciienus B makere Mathcad

3amanue 1. Berauciure:


http://biblioclub.ru/index.php?page=book&id=428781
http://biblioclub.ru/index.php?page=book&id=208586

1) 156 « 93—12% 2) log?2%*+l0g?8; 3) cosl;

z _ a
Hine:s) lcg{lﬂﬂlﬂl]; 6 (log(x® +x) IGE{x]j .
log(10)

log(x+1)2
3aganue 2.
1. YopocTuTh BeIpakeHUe:
a) ((x—2y)*/(x* — 4y?)* + 1)(y + a)(2y + x) / (4y* + X°);
6) ((x - 2*y)*/(x? - 4*y?)? + 1)*(y + a)*(2*y + X) [ (4*y? + X?);
B) SiN(10*x+y);
r) (Sin(3*x)+cos(4*x));
1) (log(x+x?)-log(x))"9(L+x) @2,
2. Pasznosxuts Ha Muoskutenu x* — 10 X2 + X + 20.
3. PackphITh cKOOKH (X2 — X — 5)(X? + X— 4).
4. Vapoctuts Beipaxkenue (log(x + x2) — log(x))¥1093+3),
5. IIpeobpa3zosaTh BepaskeHHue a) sin(3x) + cos(4x); 6) (%e*-1)/(1+%e*2)).
3amanue 3. Peruth ypaBHEeHUE
a)x? —2x+6=0;

0) 7x2? + 4x-3=0;
B) X°—x*+2x3—4x°+6x—24=3;
r) c0S5X-3siN2Xc0s5x=0;

1) logzox — 2 logx2 = -1,

e) 3%=27.
3ananme 4. JlaHbl 1BE MaTPHIIbL:
X Y:
T 3 T e
—8 11 a b

Haiinure cymmy, pa3HOCTh U TPOU3BEICHUE MATPULL.
3aganue 5. 3an0MHUTE MaTpHIly 3HaueHHUAME (ynkmun f(X) = X2,

1. 2
3 4

3aganue 6. /laHbl ABE MATPUIIBL:

1 2 3 1 01
a) A=|-1 -2 2[;B=|0 1 1|;
1 3 3 111

Heo0X0a1uM0 BEIYHCIUTE:

. matpuiry npoussenenusi C (C = A*B);

. cymmy 2*A+3*B,;

. obparnyio marpuiy (AY) (pynkmus invert(x));
. MaTpUILy Ipom3Benenus A*A™L;

. IETEpPMUHAHT MaTpHUIlbl B;

DWW~


https://sites.google.com/site/labmaxima/laboratornaa-rabota-no2/56.JPG?attredirects=0
https://sites.google.com/site/labmaxima/laboratornaa-rabota-no2/65.JPG?attredirects=0
https://sites.google.com/site/labmaxima/laboratornaa-rabota-no2/91.JPG?attredirects=0

6. TpaHCIIOHMPOBAHHYIO MaTpully B;

7. IeTepMUHAHT TPAHCIIOHUPOBAHHOM MaTpuilbl B;

8. panr Matpuilsl npousseacHus A*B.

3aganue 7. Pemuth cucreMy ypaBHeHHI MeTos10M KpaMmepa 1 MaTpUUHBIM METO/IOM.

2%, +x, —2x; ==3;
1). 3x, +2x, =T,

X, —x, +3x; =09.

3x, +x, —2x; +x, =1
2. —3x, +6x; —2x, =7,

X, =X, +2x;—x, =3,

X, +3x, —2x, +x, =—3.
3aganue 8. BeruncnuTh npenenbl QyHKIHA.

x? —2x+1 _Jx+1-1,

1) Iim——; 4) lim
) x—>12x2_|_x_3 ) x—0 \/;
2 1+x
2) Iimou; 5 m(23)"
x>0 sin 3X oo 2x+1 )
3) lim —_; 3 + 4x~5
x-0 gresin 3x 6) lim X +5X-

x—o 2x°% +8x%2 —9

3aganue 9. Haiitu npon3BoaHbIE PYHKIIMIA.

B y—3X+2. 3) y=x";
x=2' 4) yJx+1-2tg(x+y)=0.
2) y= arctgi/; ;
x* —3x
3ananme 10. ccnenoBars GyHKIMIO Y = ————— ¥ OCTPOUTH €€ TpaduK.

3aganue 11. Haiitu HeonpeeneHHbIe HHTETPAIIbI.

L J1+Inx 3 I(x+1)e’xdx;
4, ji/8—3xdx;

9 J-3X +1
5. j00323xdx.

x? -1

3aganue 12. BeraucnuTh onpeiesIeHHbIe HHTETPabI.
2

x+1 ] % dx
L J-x +9 ’ 2'Ix(lnx)“

e

3aganme 13. [Toctpoiite rpadux GyHKIIM y=2X+3.

3ananue 14. BeimoaHuTe OJHOBpPEMEHHOE MOCTpoeHHE TpadukoB GyHKIMHA y1=8X+1, Yo=X-5,
y3=17x-21.

3amanue 15. [Toctpoiite rpaduk ¢pyHkmii y=sint, y=C0S2t, 3a1aHHOI1 TapaMeTPUIECKH.
3ananme 16. [Toctpouts rpapuxu GyHKIHIA.

1. atan (-x?+y®*) B 1BeTHOM M300paXKEHNUH B IIPOMEXYTKE OT -4 10 4 [Is 0OOUX MEePEeMEHHbIX.
3anaiTe pa3Mep siUEEK B CETKE BJI0JIb OCEH X U Yy paBHbIii 50;



2. (-u?+v?)2. 3HaueHns TIEpeMEHHBIX: U OT -3 10 3, V 0T -2 10 2.
3aganue 17. [locTpouTh HOBEPXHOCTD, 33JaHHYIO0 YpaBHEHHEM Z=2X° + 3y,

3amanue 18. [TocTpoUTh MOBEPXHOCTH, 33JAHHYIO TTApaMETPUUECKH Y=CO0S2U, y=sinu, y=5v.
3aganne 19. [TocTpouTh MPOCTPAHCTBEHHYIO KPUBYIO, 3aJaHHYIO (QyHKIUAMHU Y=C0S4t, y=sint,
y=>6t.

6. @oHJA OIEHOYHBLIX CPEIACTB /Js NPOBEeIEHUS TEKYIIero KOHTPOJISA 3HAHMIA,
NMPOMEKYTOUYHOM aTTecTAlMN 00yYAIOIIUXCS 0 UCHUIIHHE

@OHJ OLIEHOYHBIX CPEJCTB U1 IIPOBEACHUS TEKYILETO KOHTPOJISA 3HAHUM, IIPOMEKYTOYHOU
aTTeCTaluy IIPUBEACH B IIPUIOKEHUU.

7. IlepeyeHb OCHOBHOW M [ONOJIHUTEJbHOW Yy4eOHOW JHMTEPaTypbl, HEOOXOAUMON s
OCBOCHHUS AMCHMIINHBI

7.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI:
1. lyes, C.W. Pemenue 3ana4 marematuyeckoro mojenuposanus B cucreMe MathCAD : yuebHoe
nocobue / C.U. JlyeB ; MunucrepctBo o0pazoBanus u Hayku P®, KazaHckuii HallMOHAIBHBIN HC-
CJIeIOBATENIbCKUM TexHonornueckui yuusepeuteT. - Kazanp : KHUTY, 2017. - 128 c. : cxem.,
tabn., wr - ISBN 978-5-7882-2251-6 ; To xe [Dmekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=500681

7.2. IlepeyeHb AONOJIHUTEIbHOM JIUTEPATYPbI:
1. . UnrepaktuBHble cucteMbl Scilab, Matlab, Mathcad : yuebnoe nocobue / U.E. [1nemunckas,
A.H. Turos, E.P. bagepraunosa, C.1. JlyeB ; MunucrtepctBo oOpa3zoBaHusi u Hayku Poccuu,
®denepalibHOE TOCYAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUpEXKIEHHE BhICIIEro mnpodec-
CHOHAIBHOTO 00pa3oBanusa «Ka3aHCKMI HAIIMOHATBHBIN HCCIIEIOBATEIBCKUM TEXHOJIOTUYECKUN
yHuBepcureT». - Kazans : U3natenscteo KHUTY, 2014. - 195 c. : Tabu., ui. - bubnuorp. B KH. -
ISBN 978-5-7882-1715-4 ; To  xe [DnekTpoHHBII  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428781

8. IlepeyeHb COBpeMEHHBIX TNPO(PeCcCHOHAIBLHBIX 0a3 JAaHHBIX, HWH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

Bce obOyuaromuecs obecrieyeHsl JOCTYIIOM K COBPEMEHHBIM IPOodeccCHoHabHBIM 0a3aM
JAHHBIX U MH()OPMAIMOHHBIM CHPABOYHBIM CHCTEMaM, KOTOpBIE MOJIEKAT OOHOBICHHIO IMpPU
HEO0OXOUMOCTH, YTO OTPAXKAETCS B JIUCTaX aKTyaJln3allui pabouyux Mporpamm.

CoBpeMeHHbBIe TPO(ecCHOHAIbHBIE 0a3bI TAaHHBIX:

1. http:/madopmatrka.lcentaops.pd/2007/12/00.htm Duruknoneaus yuurens uHbopMma-
TUKH
2. www.edu.ru ®enepanbHbiii mopran "Poccuiickoe oopazosanue”
3. fcior.edu.ru ®enepanbHbIi HIEHTP HHPOPMAIIMOHHO-00PA30BATEIIBHBIX PECYPCOB
https://vk.com/videos-305587597section=album_3 Jlektopuit Munobpuayku / MuHITpO-
ceeenust Poccun
5. https://lyandex.ru/video/preview/?text=Mathcad&path=wizard&parent-
reqid=1634042710411191-2945961039714948745-vlal-4455-vla-l7-balancer-8080-
BAL-
7022&wiz_type=vital&filmld=3095980409481678178&url=http%3A%2F%2Fwww.you
tube.com%2Fwatch%3Fv%3DCIK7up3Bjpw — Kosutekiius BHAEO-YPOKOB, MOCBSIIEH-
HBIX OCHOBaM pabotsl B Mathcad
DJIeKTPOHHBbIEe OUOJIHOTEKN:
9bC «YuuBepcuterckas oudanoreka ONLINE»: http://biblioclub.ru.
BBC «IPRbooksy»: http://www.iprbookshop.ru/
DBC «BOOK.ru»: https://www.book.ru/
OBC «Koncynsrant cryaentay: http://www.studmedlib.ru/
baza HayuHbIx crateii u3narenbcrBa «I'pamoray: http://www.gramota.net/

&



http://biblioclub.ru/index.php?page=book&id=500681
http://biblioclub.ru/index.php?page=book&id=428781
http://информатика.1сентября.рф/2007/12/00.htm
http://www.edu.ru/
http://fcior.edu.ru/
https://vk.com/videos-30558759?section=album_3
https://yandex.ru/video/preview/?text=Mathcad&path=wizard&parent-reqid=1634042710411191-2945961039714948745-vla1-4455-vla-l7-balancer-8080-BAL-7022&wiz_type=vital&filmId=3095980409481678178&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DC9K7up3Bjpw
https://yandex.ru/video/preview/?text=Mathcad&path=wizard&parent-reqid=1634042710411191-2945961039714948745-vla1-4455-vla-l7-balancer-8080-BAL-7022&wiz_type=vital&filmId=3095980409481678178&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DC9K7up3Bjpw
https://yandex.ru/video/preview/?text=Mathcad&path=wizard&parent-reqid=1634042710411191-2945961039714948745-vla1-4455-vla-l7-balancer-8080-BAL-7022&wiz_type=vital&filmId=3095980409481678178&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DC9K7up3Bjpw
https://yandex.ru/video/preview/?text=Mathcad&path=wizard&parent-reqid=1634042710411191-2945961039714948745-vla1-4455-vla-l7-balancer-8080-BAL-7022&wiz_type=vital&filmId=3095980409481678178&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DC9K7up3Bjpw
https://yandex.ru/video/preview/?text=Mathcad&path=wizard&parent-reqid=1634042710411191-2945961039714948745-vla1-4455-vla-l7-balancer-8080-BAL-7022&wiz_type=vital&filmId=3095980409481678178&url=http%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DC9K7up3Bjpw

http://www.google.ru/

http://www.yandex.ru/

9. OnucaHume MaTepHAJIbHO-TEXHHYECKOW 0a3bl, HEOOXOAMMON /I OCYIIeCTBJIEHUS
00pa30BaTeJILHOIO MPoIecca Mo JUCIIHNJIHHE

OcHaleHHOCTh
ayAUTOPHI
HanmenoBanue YAUTOP [lepedensp IMLIEH3UOHHOTO
. (obopynoBanue,
ayIuTOpUn MIPOrPaMMHOT0 00€CTICUCHUSI.
TEXHUYECKHE CPEACTBA
00y4eHMS)
YueOnas aymmropus ans | Jlocka, komrmiekT wmeOenw | JIeKIMOHHBIN KOMITIEKT 1:

MPOBEACHUS 3aHSATUH JIEK-
LIMOHHOTO THWMA, 3aHATHH
MPaKTUYECKOIO THUIIA, IPyI-
MOBBIX W HWHAWBUAYAJIBbHBIX
KOHCYJIbTAI[UM,  TEKYILUEro
KOHTPOJII U MPOMEKYTOU-
HOM aTTectanun Ne222
142611, MockoBckast 00-
nacte, I. OpexoBo-3yeBo,
yn. 3enenas, 1.4

JUTSL TIPETIO/IaBaTeNs: CTON —
1, ctyn — 1, KOMIUIEKT Me-
Oemn s OOyYarOIIUXCS:
CTOJIOB -24, cTynbeB —48,
IIpoexrop (1 mrt.), 3xpan (1
IIT.), HOYTOYK.

[IpeaycTaHoBICHHAS OMEpPAIllMOHHAS CH-
crema Microsoft Windows 8 Home OEM-

BEpCHSL.
OGHOBIICHNE ONEPAMOHHON CHCTEMBI JI0
Bepcun  Microsoft ~ Windows 10

Professional, mumnensust Microsoft Open
License Ne 66217822 ot 22.12.2015 ans
I'ocynapcTBenHslit r'yMaHUTapHO-
TEXHOJIOTHUECKUI YHUBEPCHUTET.

[laker oducHbIx mporpamm Microsoft
Office Professional Plus 2013, munen3us
Microsoft Open License Ne 64386952 ot
20.11.2014 mna I'OY BIIO MockoBckuit
rOCyJIapCTBCHHBIM O00JIAaCTHOM TyMaHU-
TapHbI HHCTUTYT.

JIeK1IMOHHBIA KOMILIEKT 2:
[IpenycraHOBJIEHHAsT OINEPAIMOHHAS CH-
creMa Microsoft Windows Vista Home
Premium OEM-gepcust.

OOHOBJICHHE OTEPAIIMOHHON CHCTEMBI JI0
Bepcun  Microsoft ~ Windows 10
Professional, munensust Microsoft Open
License Ne 66217822 or 22.12.2015 mus
I'ocynapcTBeHHsbli T'yMaHUTapHO-
TEXHOJIOTHYECKUH YHUBEPCUTET.

Ilaker oducHbix nporpamm Microsoft
Office Professional Plus 2010, muren3ust
Microsoft Open License Ne 64386952 ot
20.11.2014 gna I'OY BIIO MockoBckuii
TOCYIapCTBEHHBI O0OJACTHOW TyMaHH-
TapHbII HHCTUTYT.

Komnerorepusiit KJIacc,
yueOHasi ayauTopus  JIs
BBINIOJIHEHHS KYPCOBBIX pa-
00T, MOMEIIEHUE I CaMo-
CTOSITENIbHON paboThl  00y-
qaroruxcst Ne223

142611, MockoBckasi 00-
nacte, TI. OpexoBo-3yeBo,
yi. 3enenas, 1.4

Hocka, koMIulekT wmeOenn
JUTSL TIPETIOIaBaTeNs: CTON —
1, ctym — 1, KOMIUTEKT Me-
Oemm s O0ydaroOIIUXCS:
CTOJIOB KOMIIBIOTEPHBIX -
12, ctynwseB — 24, [Ipoextop
(1 m.), axpan (1 mrT.), yae-
HUYECKUi KommbioTep (12
IIT.), MOIKJIIOYEHHE K JIO-
kanmpHOM cetu ITTY, BEIXON
B OMOC u UnTepHeT

[IpenycraHoBIIeHHAsT OTEPAIMOHHAS CH-
crema Microsoft Windows Vista Home
Basic OEM-Bepcusi.

OOGHOBJICHHE OTIEPANMMOHHON CHCTEMBI IO
BEpCUH Microsoft ~ Windows 10
Professional, munensust Microsoft Open
License Ne 66217822 ot 22.12.2015 nns
I'ocynapcTBeHHBIN ryMaHUTapHO-
TEXHOJIOTHYECKUN YHUBEPCUTET.

IMaker oducHbIXx nporpamm Microsoft
Office Professional Plus 2016, muieH3ust
Microsoft Open License Ne 66217822 ot
22.12.2015 mnsa I'ocymapCTBEHHBIH Tyma-
HUTAPHO-TEXHOJIOTHYECKUI YHUBEPCHUTET.



http://www.google.ru/
http://www.yandex.ru/

Cuctema Ui MaTeMaTHYECKUX U HHKE-
HepHBIX BerauciaeHuit MathCad 14.0, iu-
mensus Academic Mathcad License,
University Classroom Perpetual, 3aka3 No
423424 ot 16.01.2009 ans Moscow State
Regional Pedagogical Institute.
[IporpamMmmMHOe obOecrieueHue Ui HHXKCHE-
poB u yueHsix Matlab R2007b ¢ maketom
Simulink, nunensuss Matlab Academic
License, nunensus Ne 362453 (Master
License Number 30362453, License Label
uliivt2008) ot 01.02.2008 mrs1 Moscow
State Regional Pedagogical Institute.

VYuebnass aymutopus JUIA
[IPOBEJICHMS 3aHATUN JIEK-
IIUOHHOT'O THIA, 3aHATHH
MPaKTUYECKOr0 THUIIA, TPYII-
MOBBIX W HWHAWBUAYAJIBbHBIX
KOHCYJIbTalluH,  TEKYILEro
KOHTPOJSI W TIPOMEXYTOU-
Ho# arrectaruu Ne 119
142611, MockoBckast 00-
nacte, I. OpexoBo-3yeBo,
yi. 3eneHas, 1.4

Jlocka, KoMIUIeKT MebOenu
IUISL TIpeTioflaBaTensl: CTON -
1, ctyn — 1, KOMIUIEKT Me-
Oenu s OOyYarOIIUXCS:
crojioB - 19, crynbeB -38,
MPOCKLMOHHBIN JKpaH,
MYJbTUMEIUWHBIA CTalMO-
HapHBId IIPOEKTOP, HOYT-
OyK.

JIeKIIMOHHBIH KOMIUIEKT 1:
[IpenycranoBieHHass oOIepalioHHasl CH-
creMma Microsoft Windows 8 Home OEM-

Bepcusl.
OOHOBIIEHHE ONEPALIOHHON CHUCTEMBI /10
BEPCHUH Microsoft ~ Windows 10

Professional, muensust Microsoft Open
License Ne 66217822 ot 22.12.2015 ans
l'ocynapcTBeHHBIN TyMaHUTapHO-
TEXHOJIOTHYECKUH YHUBEPCHTET.

[Maker oducHbIXx mporpamm Microsoft
Office Professional Plus 2013, munen3us
Microsoft Open License Ne 64386952 ot
20.11.2014 gna I'OY BIIO MockoBCKHA
rOCyJIapCTBCHHBIM 00JIaCTHOM TyMaHU-
TapHBI UHCTHUTYT.

JIeKIIMOHHBII KOMIUIEKT 2:
[IpemycraHoBiieHHAsT OTEpAaOHHAS CH-
creMa Microsoft Windows Vista Home
Premium OEM-Bepcust.

OOHOBJICHHE OTEPAIIMOHHON CHCTEMBI JI0
BEPCHUH Microsoft ~ Windows 10
Professional, munensust Microsoft Open
License Ne 66217822 ot 22.12.2015 nns
I'ocynapcTBeHHBIN T'YMaHHUTAPHO-
TEXHOJIOTHYECKUH YHUBEPCUTET.

IMaker oducHbIXx nporpamm Microsoft
Office Professional Plus 2010, muren3ust
Microsoft Open License Ne 64386952 ot
20.11.2014 gna T'OY BIIO MockoBckuit
TOCYIapCTBEHHBI 0OJACTHOW TyMaHH-
TapHBIA HUHCTUTYT.

Komnerorepusrit
Ne231
142611, MockoBckasi 00-
nacte, I. OpexoBo-3yeBo,
yn. 3enenas, 1.4

KJIacc

Jocka, KOMIUIEKT MeOemnu
JUTSL TIPETIO/IaBaTENs: CTON —
1, ctym — 1, KOMIUTEKT Me-
Oemun  ans  oOydaroLuxcs:
CTOJIOB KOMITBIOTEPHBIX -
11, cTyIBEB KOMIBIOTEPHBIX
— 11, cronos-4,cTynbeB-8
Jocka wmapkepHas/MenoBast
Biigy
WnTepakTuBHasA
StarBoard 1wt
Switch D-Link DES 1016

J0CKa

OnepanuoHHas cucTeEMa Microsoft
Windows XP Professional, muiensus
Microsoft Open License Ne 42921182 ot
22.10.2007 mna I'OY BIIO MockoBckuii
TOCYIapCTBEHHBI O0OJACTHOW ITearoru-
YECKUN UHCTUTYT.

OOHOBJICHHE OTEPAIIMOHHON CHCTEMBI JIO
Bepcun  Microsoft ~ Windows 10
Professional, munensust Microsoft Open
License Ne 66217822 ot 22.12.2015 nmns
I'ocynapcTBeHHBIN T'yMaHUTapHO-
TEXHOJIOTHYECKUH YHUBEPCUTET.




lmr

MoOmbpHBIN KiTace (TeIexK-
ka) 1 mr
MyJbTUMEIUUHBIA  NPOEK-
top InFocus 1 mt

Touka moctyma Apple TV 1
T

Xpanumumie TimeMachine
1Tb 1 mr

Apple MacBook 12 mr
MIDI-knaBuarypa 1 mwt
Ixad 1 mT

[Taker oducHBIX nporpamm Microsoft
Office Professional Plus 2016, nuueH3us
Microsoft Open License Ne 66217822 ot
22.12.2015 nns T'ocynapcTBEHHBIH T'yMa-
HUTAPHO-TEXHOJIOTUIECKUI YHUBEPCHUTET.
Cucrema 11 MaTeMaTHYECKUX W WHXKE-
HepHbIX Bbuucienndt MathCad 14.0, nu-
nensus Academic Mathcad License,
University Classroom Perpetual, 3aka3z Ne
423424 ot 16.01.2009 ans Moscow State
Regional Pedagogical Institute.
[IporpammHoOe oOecnieueHue I WHXXEHe-
poB u yuensix Matlab R2007b ¢ maketom
Simulink, munensus Matlab Academic
License, mumen3uss Ne 362453 (Master
License Number 30362453, License Label
uliivt2008) ot 01.02.2008 mns Moscow
State Regional Pedagogical Institute.

WNudopmarnmonHsiii  MHO-
ropyHKIIMOHATHHBIN TEHTP
JJI  CaMOCTOSITENBHON pa-
00TBI, 00OPYZAOBaHHBIA Me-
CTaMH JUTsl MHIUBUIYAITbHOMN
paboThl CTyIE€HTa B CETH
Internet.

142611, MockoBckast 00-
nmacte, T. OpexoBo-3yeBo,
yi1. 3eneHas, 1.4

Kommext mebenu: cTonos -
38, crymseB — 38, IIK (30
MT.) C TOIKIIOYCHUEM K
nokanpHOM cetu ITTY, BBI-
xoxa B DUOC u UnTepHer.

[penycraHOBIEHHAS OIEPAlMOHHAS CH-
crema Microsoft Windows 10 Home

OEM-Bepcus.
OOHOBIIEHHE OTEPAIMOHHON CHCTEMBI JI0
BEPCHUH Microsoft ~ Windows 10

Professional, munen3ust Microsoft Open
License Ne 66217822 ot 22.12.2015 ans
l'ocynapcTBeHHbIN TyMaHUTapHO-
TEXHOJIOTHUECKHI YHUBEPCHUTET.

[Maker oducHbIXx nporpamm Microsoft
Office Professional Plus 2016, nuieH3us
Microsoft Open License Ne 66217822 ot
22.12.2015 mns I'ocynmapCTBEeHHBIH Tyma-
HUTAPHO-TEXHOJOTHUYCCKUIH YHUBEPCUTET.

10. Oﬁyqe}me HHBAJIUAOB U JJUII ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAMMU 3/10POBbLS

ITpu HeoOxoauMocTH paboyasi MporpaMma JUCIHUILIMHBI MOKET ObITh aJalTUPOBaHA IS
oOecrnieueHrs 00pa3oBaTENbHOrO MPOLIECCa NHBAIUAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSI-
MU 3710poBbsl. [l 3TOr0 Tpedyercs 3asBieHHe CTyAEHTa (€ro 3aKOHHOTO MPE/ICTaBUTENs) U 3a-
KIIFOUEHHE TICUXO0JI0r0o-MeuKo-nenarornueckoii komuccuu (ITMIIK).

ABTOp (COCTAaBUTEIIB):

YL —y

——]

K. ¢.-M. H., no11. Kurenesa FO.H.

[Iporpamma yTBepkaeHa Ha 3aceqannu kadeapsl «HPoOpMaTHKH U PU3NKI
oT « 29 » aprycra 2023 r., mporoxonm Ne _ 1

H. o. 3aB. xadenpoii

T,

/| Komnaneen B. H. /

MOANUCH




ITpunoxxenue 1.

MunuctepcTBo 00pa3oBannsi MoCKOBCKOM 00J1acTH
T'ocynapcrBeHHOoe 00pa3oBaTe/ibHOE yUpeskaeHHne BbICIIero o0pa3oBanusi
MockoBckoi 001acTH
«l"ocyrapcTBeHHBII TYMAHUTAPHO-TEXHOJOTHYECKN YHUBEPCUTET»

®OH/JI OLIEHOYHBIX CPEJICTB 5
JIUISI TPOBEJIEHUSI TEKYIETO KOHTPOJISI, MPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCLHMUIIIUHE

B1.B.03 IIporpammusblii maker Mathcad

Hanpasyienue noaroTroBku 44.04.01 MMexarornyeckoe od0pa3oBaHue
HanpasienHocts (mpo¢uinb) Hcnosb3oBanue HHPOPMAIMOHHBIX TEXHOJIOIHH B
NMpOrpaMMmbl o01emM o6pa3oBaHuMn

Kpanudukanusi BbINYCKHAKA Marucrp

®opma o0yueHust 3aounas

OpexoBo-3yeBo
2023 r.



1. UHauKaTopsbl JOCTHKEHUS] KOMIIeTeHIIUil

Kon 1 Haumeno-

HanmenoBanue HHIUKaTopa JOCTHXCHUSA

BaHHE
KOMITCTEHITUU

KOMITETCHITUU
[K-1 MK-1.1.
croco0eH peayu- | 3HaeT:
30BBIBaTh  00pa- | - OCHOBHBIC NMPUHIUIBI PabOTHI C HAyYHOW JUTEPATYpOH, KOHKPETHBIMH
30BaTeIbHBIC MIPOrPaMMHBIMH ITPOIYKTAMU M SJICKTPOHHBIMH PECYPCAMU;
IPOTPaMMBI B CO- | - OCHOBHBIC 3aKOHO/IaTEIIbHBIC JOKYMEHTHI, KACAIOIIUECs CUCTEMbI 00pa3o-
OTBETCTBUU C | BaHUS, MpaB U 00SA3aHHOCTEH CYyOBEKTOB y4eOHOTO TIpoIiecca.
TpeOOBaHUSIMU IK-1.2.
benepanbHBIX Ymeer:
TOCYJApCTBEHHBIX | - BHIIOJHATh KPUTHUYSCKHUI aHAIN3 MyOJIMKAILIMH 110 BEIOpaHHOU TeMe;
00pa30BaTeNbHBIX | - HCIIOJIB30BAaTh COBPEMEHHBIE METOMBI, CAMOCTOSTENHLHO 00pabaThIBATh,
CTaHJapTOB UHTEPIPETHPOBATH u MPEJICTABIISATh pe3yibTaThl HAY4HO-

HCCIIEIOBATENbCKOM JAEATEIbHOCTH IO YCTAHOBJIEHHBIM (hopMaM;

- aJICKBaTHO OLICHMBATh COOCTBEHHBIE PO(PECCHOHATbHbBIE BO3MOKHOCTH;
K-1.3.

Baaneer:

- TEXHOJIOTUSMHU NPUOOPETEHNUs, OCBOECHHUS, UCIIOJIb30BaHUs U OOHOBJICHMUS
3HaHUU 1O Y4eOHON JUCIUIIINHE,

- HaBbIKAaMHU OCYLIECTBJIEHUS NPO(ECCHOHATBLHOM (B TOM 4YHCIIE HAY4YHO-
HCCIIEI0BATEIbCKON) ESTEbHOCTH € UCIOJIb30BAaHUEM COBPEMEHHOM Lu(-
POBOIT 0Opa30BaTEILHOM CPEIbI;

- HaBbIKaMHU ITPUMEHEHHUs] TEOPETUUECKHX NIOJIOKEHUH Kypca Ha PAKTUKE.

2. OnucaHue Moka3areseil 1 KpUTepHeB OLEHMBAHUA KOMIETEHIMIi HA Pa3IMYHBIX ITanax
ux GopMHpOBaHNS, ONIMCAHNE HIKAJ OLleHUBAHUS

OreHka ypoBHSI OCBOCHMsI KOMITETEHIIMH Ha pa3HbIX 3Tanax ux (OpMUpPOBaHMS MPOBO-
JIUTCS HA OCHOBE AU (EepeHIIMPOBAHHOTO KOHTPOJIS KaXOT0 MOKa3aTessi KOMIETEHIIMN B paM-
Kax OIIEHOYHBIX Cpe/CTB, puBeeHHbIX B DOC.

Onenka «OT1inyHO», «XOpoIIo», «3aYTEHO» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO
OCBOCHMSI KOMIIETEHIIMM COTJIACHO KPUTEPHUSM OLIEHUBAHU, MPUBEACHHBIX B TaOJIHUIE K COOT-
BETCTBYIOLIEMY OLIECHOYHOMY CPELICTBY.

OneHka «Y 1OBJIETBOPUTEIHHOY, «3a4TEHO)» COOTBETCTBYET 0A30BOMY YPOBHIO OCBOCHHUS
KOMIIETCHIIMHU COIJIaCHO KPUTCPHUAM OLCHUBAHUSA, IPUBCIACHHLIX B Ta6n1/1ue K COOTBETCTBYIOLIC-
MY OLIEHOYHOMY CPEJCTBY.

Ouenka «HeynosnerBopurensHoy», «He 3a4TeH0» COOTBETCTBYET IOKA3aTENIO «KOMIIE-
TEHIIUSI HE OCBOEHA.

Ne | Haumenos IIpencrasn
aHue €HHe
Kparkas xapakrepucrtuka
I | OLEHOYHO OILIEHOYHOT Kpurepun onennBanus
OLIEHOYHOT'O CPENCTBA
/ ro 0 cpencTBa
I | cpeacTBa B oHIe
Oyenounvie cpedcmsa 05t NPOBeOeHUsT MEeKYUe20 KOHMPOJis
1. | Jlabopa- KoHnTponsHOE MepompusiTHe 1o 3amaHus K | 3a4TEHO: CTYAEHT IPEOCTaBIISIET
TOpHBIC yaeOHOMY MaTepHaTy KaKI0ro nmabopa- TTOJTHOCTBIO BBHITTOJTHEHHYO J1a00-
paboThI pasnerna TUCIHUILIAHBL, COCTOS- TOPHBIM paTopHyI0 paboTy, 000CHOBBIBACT
1ee B 000CHOBaHHOM 00BsiCHe- | paboTam 1elb paboThl, JEMOHCTPUPYET XO-
HUH PELICHUS TOCTaBICHHON poliiee 3HaHWEe TEOPETUIECKOH Ya-
3a/1a4¥, MOSICHEHWU BBIOPAHHBIX CTH, TTOCIIEIOBATENBHO H TTOITHO




METO/OB pPeIICHHs, UX HE0-
CTaTKOB U JOCTOMHCTB, aHAJIN3a
MOJY4YEHHBIX PE3yJIbTaToOB, KO-
TOpOE TI03BOJISIET U3MEPUTH
YPOBEHb 3HaHUIl, YMEHUH U
BJIQJICHUH 00y4aromerocs u3y-
YEHHBIM MaTEPUAIIOM.

OOBSCHSIET METO/IbI, UCTIOTIH3yEeMBIC
B paboTe, 000CHOBBIBACT CICIIaH-
HBIC BBIBOJIBI IO paboTe, MOTHO-
CTBIO OTBEYACT HA BCE JIOTIOJIHU-
TENbHBIC BOTIPOCHI

He 3auTeHo: CTYJEeHT npeocTas-
JISICT HE TIOJTHOCTHIO BBIMOJHEHHYIO
1a0b0paTOpHYI0 paboTy, HE MOXKET
000CHOBATH I1ENTh pa0OTHI, IEMOH-
CTPUPYET IIOXO0E 3HAHUE TEOPETH-
YECKOM YacTH, II0X0 OPUCHTHPY-
€TCsI B METO/1aX, HCIIONIb3yEeMbIX B
pabore, ¢ omuOKaMu 000CHOBBIBA-
€T CIICIIAHHBIC BBIBOJIBI 11O padoTe,
HE OTBEYaeT Ha JOTOIHUTEIbHBIC
BOMPOCHI

Oyernounvie cpedcmaa 0Jisi NPOBeOeHUsE NPOMENCYMOUHOU ammecmayuu

KontponsHoe MEpPOTIPUSITHE,
KOTOpOE MPOBOIUTCS o
JUCHIUTUIMHAM B BUJIC,
MpeyCMOTPEHHOM y4eOHBIM
IUTAHOM, TI0 OKOHYAaHUM WX
U3y4YCHHsS. 3aHATHE ayTUTOPHOE,

MIPOBOJIUTCS B hopme
MUCBMEHHON paboThl WM B
dopme  ycTHOM  Oecempl C
00yJaronMcs.

IIepeuyenn
BOIIPOCOB

OL[CHKa «OTJIMYHO» BBbICTABIIACTCA
oOyJaroiemMycs, €ClIi OH TIIyOOKO U
IIPOYHO  YCBOWJI  IIPOrPaMMHBIN
MaTepHal, moCIe0BaTeIbHO, YETKO
U JIOTUYECKH CTPOHHO €ro M3jaraer
B IIMCBMEHHOH paboTe, yMeeT TECHO
YBA3BIBaTh TEOPUID C IPAKTHKOM,
CBOOO/IHO CIIPABIISIETCS C 3aa4aMu,
BOIIPOCAaMH W JAPYTUMH BHAAMH
[IPUMEHEHUST 3HAHWM, NpUYEM HE
3aTpyIHSETCS C OTBETOM  IpH
BUJION3MEHEHHN 3a/1aHHH,
UCIOJIb3yeT B paboTe Marepuan
Pa3InYHbIX Hay4YHBbIX u
METOMYECKUX HCTOYHUKOB,
NPaBHIBHO 00O0CHOBBIBAaET
NPUHATOE  pPElIeHWe,  BIaJeeT
Pa3HOCTOPOHHUMH  HaBBIKAMH U
npUeMaMH BBITIOJTHEHHS
MPaKTUYECKUX 3aa4 OuIeTa.

OlieHKa «XOPOIIO» BBICTABIIACTCS
oOyyaromemycsi, €clii OH TBEpJIO
3HaeT Marepuaj, I'PaMOTHO H IIO
CyloIecTBY  HW3jaraer  ero B
MUCbMEHHON paboTe, He JOITycKas

CYLIECTBEHHBIX ~ HETOYHOCTEH B
OTBET€ Ha BOMNpPOC, MPABWIBHO
MIPUMEHSET TEOPETHYECKUE
MOJIOKEHUS pu peleHnn

MPAKTHYECKUX BOMPOCOB M 3a/aa4y
MUCbMEHHOTO 3K3aMEHa, BIAJEeT
HEOOXOIUMBIMM  HAaBBIKAMH |
MpUeMaMHy UX BBITIOJIHEHHUS.

Ornenka «YAOBJIETBOPHUTEIHHOY
BBICTaBJISICTCS o0yyJaromemycs,
€CIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaiia, HO He
YCBOMJI €ro Jerajei, oIycKaeT
HETOYHOCTH, HEJOCTaTOYHO
MIpaBIIILHBIC (hOpMYyITUPOBKH,




HapyIeHHs JIOTUYECKON
MOCJIE0BATENbHOCTH B H3JI0KEHUH

MIPOrpaMMHOI0 MaTepuaia,
WCIBITBIBAET  3aTPyJHEHUS  TIPHU
BBITIOJIHEHUU PaKTUYECKOTO

3aaHus B OMieTe.

OLeHKa  «HEYJIOBICTBOPUTEIHHOY
BBICTaBJISICTCS o0yuJaroniemycs,
KOTOpBbI HE 3HAeT 3HAYUTEIbHOU
YacTH NPOrPaMMHOI0 Marepualia u
HE MOXET TIPaMOTHO U3JIOKHUTh
BOTIPOCHI 9K3aMEHAIMOHHOTO
OureTa, JTOMyCKaeT CYIIECTBEHHBIE
OIITNOKH, c OOJIBIIMMU
3aTpyJHEHUSIMHA BBITIONTHSIET
MPaKTHYECKUE 3aTaHHUS.

- or 0 mo 49,9 % BEITOIHEHHBIX
3aJ[aHui — HE YIOBJICTBOPUTEIBHO;

- ot 50% gm0 699% -
YIOBJIETBOPHUTENBHO;

- o1 70% 10 89,9% - xoporo;

- o1 90% 10 100%- oTiIH4HO.

3. TunoBble KOHTPOJIbHBIE 3aJaHUSI U/WIH MHbIE MATePUAJIbI /sl IPOBeAeHUs TEKYIIEero
KOHTPOJIA 3HAHWI, NMPOMEKYTOYHOH aTTecTaluv, Heo0XOoAWMMbIe IS OUECHKHM 3HAHMIM,
YMeHUii, HaBBIKOB W/MJIM  ONBITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX  ITaIbl
(popMHpOBaHUsI KOMIIETCHIIMI B po1ecce OCBOCHHUS 00pa30BaTeIbHON NMPOrPaMMblI

33[[31—[1/151 AJIA MPOBEACHUSA TEKYIIEro KOHTPOJIsA 3HAHMH

3aganus K 1adopaTopHBIM padoTam

JlabopaTtopHas padora Ne 1 «OcHoBEI pabotsl B nakere Mathcad. [Ipocreiiiine mpeodpazoBanus
U BBIYMCJICHUS

Heasn: IToznakomutbest ¢ uHTepdeticom nmporpammel Mathcad. OBnaseTs HaBBIKOM BBOJA MPO-
CTEHIINX KOMaHA M 4yucioBoil mHpopManuu. OBiageTh HABBIKOM MPOCTEMIINX BBIYUCIECHUU.
Hayuuthcs coBepmaTh mpeoOpa3oBaHus alreOpandyeckux, TPUTOHOMETPUUYECKUX, HUppaIuo-
HAJIBHBIX U JIOrapU(PMHUUECKHX BBIPAKEHHM.

3aganue 1.

1. IlepemenHoit al npucsoiiTe 3HaueHue 55.

2. Beruncaure al+5.

3. IlpubaBbTe K nocnegHeMy BoipaxkeHuo 40.

4. BeiBenute BbIpaxkeHue al+25 Ha skpaH 6e3 BBIYMCICHHUS.
5. Beruncnure al—17 u pe3ynpTaT He BBIBOJUTE HA SKPaH.

6. Buruucinurh @ .

8% -1
72_2
7. HaiiTu 3Ha4€HUE BBIPAKEHUS ————— B JECATUYHOM 3aIHCH.

1++e-1

1
8.3amare a=2, b=a+—, c=b*. Haitru cymmy a+b+c.
a




3aganue 2.

Brruucnure BeIpakeHus npu x=3, y=7/:

3 3
1. = x+—-v.
5 7y

2
2. 0,5%2 —(%} ye.

PGSYJ'IBTaT BBIYHUCIIMTE, HO HC BBIBOAUTC HA SKpPaH.

3. E yl44 .

PesynbTar npencraBbTe B BUJE NECATUUHOM ApOOU.

3amanme 3.
X —X

[TpucBouth GHyHKIUU % umst th 1 BBIYKMCITUTD 3HAYEHHS 3TOH QYHKIIUH [TPU
a)x=1, 6)x=1In(2), B)X=-4.
3ananue 4. YIpoCTUTh aJiredOpanieckoe BoIpaKeHUE:
2-x _ 3x"-24%’ -3x"+204x-252 .
" x+1 220x-70x*-168-15x> +10x* — x°
X3 +2x% +4x+8 2x* +10x° -16x—80

"X +5x* —16x—80 X2 +2x+4 '
3ananue 5. PackpbITh CKOOKH M MPUBECTH MOJOOHBIE ClIaraeMble:
1. (X=D*(Xx+2)(x+4)*(3x +8);
2. (3x+2)3(x* +2)*(x—3)*(0.5—x) .

3aganue 6. Paznoxuth anredpandeckoe BbIpaKEHUE HA MHOKHUTEIH:

1.x3+2x% +4x +8;
2.6%3 +55x% +129x +90.
3ananme 7. Pa3noxuTh pannoHaibHyIo IpoOb Ha MpocTeiiue 1poou:

5x* +7x° +5x—-4
T +A)(x=2)2(2 -1

3x°+6x°+5x-1
(X% —4x+3)(x-2)%(x* -16)

Jlabopatopnas pabora Ne 2 «PelieHue ypaBHEHUN U CUCTEM YPABHEHHUID)

Heab: OBnaneTs HABBIKOM pPEIICHHS alTreOpandeckux, TPUTOHOMETPUIECKUX, UPPAIIMOHATBHBIX
U JjorapupMHUUECKNX ypaBHEHWW. HaydnThCcsi HAXOMUTh YHCICHHOE pPEIICHHE HETMHEHHBIX
ypaBHeHUU. OBJa/IeTh HABBIKOM PEIIEHUSI CUCTEM anreOpandecKux, TPUTOHOMETPUYECKHX, HP-
palMoHaIbHBIX W JIorapuPMHUUECKUX ypaBHEHUN. HayduuTbcs HaXOAWTHh YHCICHHOE pEIIeHHE

CUCTEM HEJIMHEHHBIX YPABHEHUN.
3aganue 1.

a) Pernth ypaBHEHUS C OHUM HEH3BECTHBIM.
2-3x-4=0



x2+8x+16=0

8x2-26x-7=0

x?-3x+16=0

b) Pemnts ypaBHCHHE

2xX2+4x -9=0

BriBecTH Ha 5KpaH YMCICHHOE 3HAYEHHE BTOPOro KOpHs ypaBHeHud. [IpernctaBuTh ero B mecs-
TUYHOU (hopme.

Caenatbs NpoBEpPKY KOPHEU YpaBHEHUS.

3aganue 2.

Pemuth ypaBHEHHE B CHMBOJILHOM BHJIE OTHOCHUTEIBHO MIEPEMEHHON X U IEPEMEHHOM a.
x3—2a%x +a° = 0.

3amanme 3.

Haiit Bce KOpHM MOJTMHOMHUAIBHOIO YPABHEHUS

x* —6x° +11x* —6x =1

HaiiTh TOnbKO NENCTBUTENBHBIE KOPHU YKa3aHHOI'O YPAaBHEHUS.
3ananmue 4.

a) Pemuth TpUroHOoMeTpUYECKNE YPAaBHEHHUS.
sinx =%

sin (m/2+X) - cos (x+7) =1
cos3x-2sin2x -cos3x=0.

COS X +C0S 2X + c0s 3x + cos 4x = 0.

b) Pemuth norapudmudeckre ypaBHeHHS

Inx=3

log, x+log, x+logg x=11
log, x—2log, 2=-1
3aganue 5.

YucaeHHO HallTH 00a KOpHS ypaBHEHHUsS € = X + 3.

3aganue 6.

a) Haiitu perienue cucteM ypaBHEHHIA, CIeNaTh POBEPKY MOJIYYCHHBIX KOPHEH

y=x>-1
x=y*-1
2X—-4y+3z=r
X—-2y+4z=3
3X—y+52=2

b) Haiitu oOmiee pemeHne CUCTEMbI ypaBHEHHH U YacTHOE pemieHue. s yacTHOro pere-
HUS C/IeTIaTh MPOBEPKY.

X—2y+4z=3
3X—y+52=2
3ananue 7.

3—y/lx=5

Haiity yncneHHoe perneHue CUCTEMBI:
2V +x=4



Jlabopatopnas pabora Ne 3 «[TocTpoeHne IBYMEPHBIX U TPEXMEPHBIX rpadUKOBY

Heab: OBnageTb HaBBIKOM MOCTpOeHUSI TpadukoB (QYHKIUI 3a/laHHBIX SIBHO, apaMEeTPUUYECKH,
JUCKPETHO U B MOJIIPHBIX CUCTEeMax KoopauHaT. OBiaJeTh HABBIKOM MOCTPOCHUS TPEXMEPHBIX
MMOBEPXHOCTEH

3aganue 1.

Ha omHoM rpaduke nocrpoiite ciaeayromue GyHKIuu:
1. sin(2x), sin(x) u 2sin(X) Ha OTPE3KE OT -7 JO T.

2. X, =X, XC0S(X) Ha oTpe3Ke OT -47 10 47.
[MoanuinnTe OCH U JINHUH.

3aganue 2.

[Toctpoiite rpaduku GyHKIMI:

1 () X2, eciu X <0,
. X) =
VX, ecau X > 0.

0, ecu x<1,
2. f(x)= (X_%,eCJzu1<XS4,

1, ecnu x> 4.

3amanme 3.

[Toctpoiite rpaduky GyHKINH 3a1aHHBIX TAPAMETPUIECCKH:

1. cos(t), sin(t) Ha oTpe3ke oT -w K0 «, [X, -4/3, 4/3];

Jis mocTpoenus rpaduka UCIOIB3YUTE CTO IBA/ANATH OMOPHBIX TOYEK.

2. 2cos(t)*sin(2t), 2sin(t)*sin(2t), 0 <=t<=n

3aganue 4.

CoBmecTuTe Ha OJJHOM rpaduke JBe MapaMeTpUUYecKH 3aJaHHbIe (PYHKIHH:

x=2 cos3(t), y=2sin®(t) m Xx=cos’(t), y=sin®(t)

Ha OTPE3KeE OT -7 JI0 .

3aganue 5.

CoBmecTuTe Ha OJJHOM Tpaduke napaMeTpudecky U sIBHO 33JaHHYI0 (QYHKIUH

x3+2 m cos(t), sin(t)

Jnis mocTpoeHus rpaduka UCTIONb3yHTE BOCEMBJIECIT OMOPHBIX TOYEK. 3HAUEHUS MEPEMEHHBIX:
X 0T -2 10 2, t oT -5 no 5. [loanuiuTe ocu.

3aganue 6.

[Toctpoiite rpaduk Mo ToUKam:

xx: [10,20,30,40,50]

yy:[.6,.9,1.1,1.3, 1.4]

BrImoTHUTE ¢ coemuHeHrneM 1 0€3 COeMHEHUST TOUEK MEXTy COOOiA.

3aganue 7.

Ipora6ymuposats dyraxmuio f (X) = x* cos(x) ¢ marom h=0.1 Ha otpeske [-1, 1]. Ha oxHOM
rpadguke MOCTPOUTH TUCKPETHBIN rpaduk GYHKIUU (MO TOYKaM TaOyISIIUU) U €r0 HEelpephIB-
HBII 1pooOpa3. I'paduku GpyHKIME 0POPMUTH pa3HBIMHU LBETAMM, pa3HOW TONIIMHOW. B muc-
KpETHOM Irpaduke B KaueCTBE MapKepOB UCIOIb30BaTh MapKep «3BE3/I0UKaY.

3aganue 8.

[TocTpoiiTe B MOJSPHBIX KOOpAWHATAX rpaduku Tpex PyHKUUN r = 6¢cosp, =@, r = 2sin@, 0 <=
0<=2m

3aganue 9.

[Toctpouts rpaduk GyHKIUN

z2=x>—4Xx-y?*+8Yy, xor-50 10 50,y oT -50 10 50.

3aganue 10.

[TocTpouTh Ha ogHOM Tpaduke 1Be PyHKITUN:

z=5x+y-50, z=9-x2-y?, xor-10 m0 10, y ot -10 10 10.



Jlaboparopnas pabora Ne 4 «Perienue 3a1a4y AMHEHHON aareopehy

Hean: OBnaners HaBBIKOM pabOTHI ¢ MaTpuIlaMu. HayduThbest pemiaTte 3a1a4u TMHEHHOW anreo-
psl B Mathcad.
3ananue 1. J[aHbl 1BE MaTPUIIBL:

1 2 T e
= B
3 4 a 8

IIponenaiite ciepyromye apupMeTHUECKUE ONEpalMy C MATPUIAMU: CIIOKCHHE, BBIYUTAHUE,
YMHOXXEHHE [103JIEMEHTHOE, YMHOXKEHHE T10 IIPAaBUITY IPOU3BEICHHS MAaTPULL, CJICHUE.
3aganue 2. Jlana matpuna A

1 4
9 16

a) Beruncnuth onpenenuTens MaTpUIlbl A, TPaHCIIOHHPOBATh MATpUIly A, HAWTH MaTpHILy 00-

paTHYIO K MaTpuIle A U IPOBEPUTH BhIMONHEHHe ycnoBus A 'A=E.

b) Coznaiite kom0 MaTpuisl A U 3aMEHUTE B HEH BTOPOH 3JIEMEHT BTOPOI CTPOKH Ha 3HAUYCHHE
10.

3aganue 3.

a) Jlo6aBbTe k MaTpuile A u3 3aaHus 2 cTpoKy co 3HadeHusiMu 10, 20 COOTBETCTBEHHO.

b) HobGaBbTe k MaTpuIle A U3 3a7aHusA 2 CTONOEI] CO 3HAYCHUSIMHU X, Y, Z.

3aganue 4. 3anonauTte MaTpuily A 3HaueHHAME GyHKIMHE f(X) = X2,

1 2
A=
3 4
3aganue 5. Haiitu matpumy A'-2B, ecim
1 2 3 1 5 3
A=|2 6 4|,B=|2 -2 2
11 2 1 4 3
3ananme 6. Haiitu oOpatHyto MaTpuIly K MaTpuie A:
1 -1 3
A=|2 6 4
1 1 3
3aganue 7. Haliqute 3HaueHue onpeneauTens MaTpuusl A
0 11 2 3
4 1210
A= 5 3 4 1 2
-11 101
2 1 31 2

3ananmue 8. Pemnts cucremy ypaBHeHU# MeTo1oM KpaMmepa u MaTpU4YHBIM METOJOM.

X1+3X2—X3:2
l) 2X1—3X2 +2X3 :0.
3%y —2Xy; — X3 =4



— X, +X, +2x, —3x, =3;
2) x1+x2—x3—4x4- =1
X, +xy3—2x, =3,

X, —X, —x; +2x, =—1.

JlabopaTtopHas padbora Ne 5 «Pernienue 3a1a4 MaTEMaTHYECKOT0 aHAIN3a»

Heab: OBaneTh HABBIKOM BBIYUCIICHUS MPEACTIOB (QYHKINH, HAXOXKIESHUS IPOU3BOTHBIX, HHTE-
rpajioB U YaCTHBIX MPOU3BOAHBIX GyHKIMI. HayunThes pemars 3a1auu BhICIIEH MaTeMaTUKH B
Mathcad.

3aganue 1.

Brrunciuts npenensl

2

X" —-2x+1 .1 .1 .1 .1

a) im =——-=:6) lim =; 5) lim =; ) Iim =; » lim =;
X1 2X° + X -3 X—+o0 X X——o0 X x—0+0 X x—0-0 X

3aganme 2.

Haiitu npou3BoaHbie PyHKITUI:

3 -
x® +sin x
a)yZS%‘|”x'ex 6)y=———— 6)y=Cc0s3x+e"""
X —2x+1

2)y=InY7x* -2 d)y:(ctgx)x2

3aganue 3.
Haiiti npon3BoaHyI0 EPBOrO U BTOPOTO MOpPsiika PYHKIIMH, 3aJaHHOW HESBHO:
2 2
X y
3 12
3aganue 4.

Haiitu npousBoueie ¢ 1-ro g0 10-ro nopsinka yHKImu y = €™ sin X.
[Tonck Mpon3BOTHBIX OPraHU30BATh B IIUKJIE.
3ananme S.

[IpoBectu nosHOE KccnenoBaHUs GYHKIIMHU U TOCTPOUTD Ipaduk: Y = 3
—X

[Toctpouts rpaduxk.

3ananue 6.

Haiitu Hanbosnpiiee 1 HaMMEHbIIIee 3HaYeHNE (PYHKITUU Ha OTPE3KE.
y=x"-5x"+5x*+1, [-1 2]

[Toctpouts rpaduxk.

3ananue 7.

Haiitu sxcTpeMymbl QYHKIIUU ABYX MEPEMEHHBIX:
z=x>+y°—3xy

[TocTpouts rpaduk.

3aganmue 8.

Haiitn unTerpansi:

dx be—x?
dx, [ sin® xdx.
Jﬂ:::‘i‘+4:w:3 ! f(x2+b2}4 ! j




3aganue 9.
BbIYuCIuTh ONpeieICHHbIC HHTETPAJIbI:

av3 dx oo 1 - .,
fa Y fl r(1122) dx, [, In(1+ sin*x) dx

JlabopaTtopHas padora Ne 6 «Pemenne nnddepeHnnaibHbIX YPaBHEHUNA U cucTeM auddeperu-

AIbHBIX YpaBHEHUI

Hean: Hayuntbcs HaXOIUTh pelICHUsT OOBIKHOBEHHBIX MU PEpEHIIMATbHBIX YPAaBHEHUH U CH-
creM nuddepeHInaIbHBIX YpaBHEHUH

3aganue 1.

1. Pemmts ypaBHenue Y' + Xy = Xy~ ecau y(0) = 2.

2. Pemnth ypasnenue ' v + (v')* = 0 npu HauansHeIX yenopusx: v(0) = 2, ¥'(0) = 1.

3. Pemmts ypasrenne y'' — 4y’ = 16x® npum mavampHeIX yemosusax: ¥(0) =0, y'(0) =0,
v'(o) =2

3ananue 2.

I[IpounTterpupoBarh ypaBHenue ¥' = xsin y — 1 Ha orpeske x € [0,10] npu HauansHOM ycIIo-
Bumn y(0) = 2.

3ananue 3.

Pemmts 3amauy Komm.

JnddepennnanbHoe ypaBHEHNE HavansHble ycnoBus

v —y' +x*=sinx yi(0)=1 v(0)=1
v 402y +2 =0 y'(0)=0 yv(0)=1
3ananmue 4.

Pemmts 3agauy Komm metonom Pynre-Kyrra yeTBeproro nopsiika TOUHOCTH JUIsl IPUBEJCH-
HBIX HM)KE YPaBHEHUHN U HayalbHbBIX JaHHBIX. OTBET MpeICTaBUTh IpaduyecKu.

JuddepeHnnanbHoe ypaBHEHNE JlononHuTEIbHOE YCIOBUE
y' + xy sin 5x = g1 v(0)=1
Vv + x¥%y = y25in 2x y(0)=1

3agaHus AJ1s1 MPOBeIEHUsI IPOMEKYTOYHOM aTTeCTaluu

Bonpocsl Kk 3k3ameny

ol i A il D

—_ O

CoBpeMeHHbBIE MaTEMATHIECKHIE TTAKETHI.

Haznauenue CKM Mathcad. Oco6ennoctu unrepdeiica CKM Mathcad.
Brruncnenus v ToxxJ1ecTBEHHbIE TpeoOpa3oBaHus anredpandeckux BolpakeHuit B Mathcad.
Crioco6sb1 3aanus GpyHkiuii B Mathcad.

Pemenue ypaBHeHM U cucTeM ypaBHeHH B Mathcad aHamuTHYECKH U YUCIICHHO.
[Moctpoenue rpadpukos B Mathcad.

Brruncienne npon3BoAHBIX B HHTETpasioB B Mathcad.

Brruucnenue npenenos ¢pynkuuii B Mathcad.

UccnenoBanue ¢pynkuun B Mathcad.

Pemienue 3a1a4 Ha 3KCTpeMyM (PYHKIIUU OAHOM MepeMeHHOM.

Pemienue 3ana4 Ha s3kcTpeMyM (DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.



12. Pemenue nupdepeHunanbHbIX ypaBHEeHHH 1 cucteM B Mathcad.
13. Pemenue 3amau BekTopHO# anreOpbl B Mathcad.

14. Pabora ¢ matpuniamu B Mathcad.

15. IToctpoenue rpadukoB B Mathcad.

Cxema cOOTBeTCTBHMS THIIOBBIX KOHTPOJbHBIX 32/IaHUI U OLlEHUBAEMbIX 3HAHM A, YMEHHUIA,
HABBIKOB M (MJ1H) ONBITA 1eATEJbLHOCTH, XapaKTepU3YIOUIMX 3Tanbl GopMUpOBaHUSA

KOMIIeTEeHIH I
HaumenoBanue
Kon 1 HanmeHnoBaHue komre- MHAMKATOpa
TunoBoe KOHTPOIBHOE 3aAHUE
TEHIIUU JOCTHIKEHUS

KOMITETEHIIUU
IIK-1 [K-1.1 Bompock! k sk3ameny
CIoco0eH peau30BBIBaTh 00-
pa3oBaTCJIbHBIC NIPOTPAMMBI B I1K-1.2 3ananus A 1a00paTopHBIX paboT

COOTBETCTBUH C TPeOOBAHUSIMU
(benepanbHBIX  TOCYAApPCTBEH-
HBIX 00pa30BaTENbHBIX CTaH- IK-1.3
JapTOB

3ananus A1 1a00paTOpHBIX padoT




