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1. HEJIX OCBOEHUSA JMCHUITJIMHBI

]_ICJIHMI/I OCBOCHU JUCIUITIINHBI «KoMnblOTEpHEBIE TECXHOJOINMA MATEMATHICCKHUX
HCCIEeTOBAHMMY»  SBIIICTCS HU3Yy4CHUE W OCBOCHHC 0a30BBIX HOHHTHﬁ, MCTOOOB W IIPUECMOB

KOMITBHOTCPHBIX TEXHOJIOT U JJI1 MaTCMaTHYICCKUX I/ICCJICI[OBaHI/If/’I, 06yquHe TCOPCTUUCCKHMM OCHOBaM
" IMPAKTUYCCKUM HaBBIKaM HMCIIOJIB30BaHHA KOMIIBIOTEPOB U IIPUKIAJHOI'O IIPOIrpaMMHOI0O obecrneueHus
AJI1 IPOBCACHUA MATCMATUYCCKUX I/ICCJIGIIOBaHI/Iﬁ IMMPUKJIAAHOI'O XapaKTepa.

[Ipu 3TOM 3a7a9aMu JUCLUIUIMHBI SIBJISFOTCS

npruoOpeTeHne 3HaHUH B 00JIaCTH KOMITBIOTEPHBIX TEXHOJIOTHIA,

YCBOGHHE OOMIMX MPHUHIIUIIOB MATEMAaTUIECKUX UCCIICIOBAHUM;

OCBOCHHE CIICHUAIM3UPOBAHHBIX ITAKETOB MPOrpaMM, NPEAHA3HAYEHHBIX [UJISl PELICHUS
MPUKJIAHBIX 3a/1a4 JJI1 MATEMAaTHYE€CKUX HCCIIEOBAHUN;

HAy4YUTHCS OLEHUBATh OS()PEKTUBHOCTh NPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJOTUH B
HCCIIEA0BATEIBCKOM IIPOLIECCE;

HAyYUTBhCS KYyJIbType MBIIUICHUS, a TaKkKe CIIOCOOHOCTH 0000maTh, aHAIM3UPOBATH U
MIPABWJIBHO BOCTIIPUHUMATH IMOTYICHHYIO HH(POPMAITHIO.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. JIuctmmmaa «KOMIBIOTEPHBIE TEXHOJOTHMH MAaTEMaTUYCCKUX HCCICIOBAHUNY» OTHOCHTCS K
yacTtu, GopMUPYEMOIl ydacTHUKaMU 0Opa3oBaTelbHbIX OTHOIIeHUH bioka 1./{ucrummubel (Momynn),
SIBJISICTCS] AUCIIUTUTMHOMN 110 BBIOOPY, UMEET TECHYIO CBSI3b C APYTUMHU JUCIUIUIMHAMM.

22. B Ta6J'II/IH€ MNPUBCACHBI MPEAMCCTBYIOIUEC U MOCICAYIOINNUEC AWUCHUIIIMHBI, HAITPaBJICHHBIC Ha
(l)OpMI/IpOBaHI/Ie KOMHCTCHI_II/Iﬁ JUCHUIIIIMHBI B COOTBETCTBUU C ManI/II_[eﬁ KOMHCTGHL{I/Iﬁ OIl.

IIpeamecTByonue u nNocjaeayuue JUCIHUNINHBI, HANIPAaBJIeHHbIE
Ha (popMupoOBaHHE KOMIETEHM i

Ne
/ [IpenmecTByronye AUCIUINHBI [Tocnenyronye AUCIUTITNHBI
n/n
1 | IIporpamMHBbIe U annapatHble cpeacTBa | Teopus U MeToMKa 00ydYeHUs
MH(OPMATHKH KomnbroTepHble TEXHOIOTUN 00yUIeHHUS




3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUS

[Inanupyemble pe3ynbTaThl OCBOEHHUs oOpazoBarenbHOM mporpammbl (OIl) — xommereHuuu
o0ydJaronuxcsi OINpeAeNIIoTcs TpeOOBaHUSIMH CTaHmapTa mo HampasiaeHuto noarotoBku 01.03.04
[Ipuknagnas MareMaTuka U GOPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpulield komrereHmuii OI1

Ne Homep/ HanmenoBanune Komnerenuuu, ¢popmupyembie B
n/n HHIEKC KOMIETCHUNH npouecce U3y4eHus AU CHUNIMHbBI
KOMIIETEeHIIM U (MJ1M ee YACTH)
1 2 3 4
I1K-4 CnocoOHOCTh aKTUBHO [1K-4.1 aTerpupyeTt nporpaMMHBIE MOTYJIH
y4acTBOBaTh B pa3paboTKe U TIpoBepsieT paboTOCTIOCOOHOCTD
CHUCTEMHOTO U TMPUKIIATHOTO pa3pabaThIBAEMOTr0 MPOrPaMMHOTO

IPOTPAMMHOTO 0OecTieueHUs MPUIOKEHUS

[1IK-4.2 Ananusupyert cranjapTHbIe
TEXHUYECKHE TPEOOBaHMSI K TPOEKTUPOBAHHIO
IPOrPaMMHOTO 00eCIICUEHHS.

[1K-4.3 CriocoGeH ocymiecTBIATh pa3paboOTKy
TEXHUYECKUX TPEOOBAHUH K IIPOTPAMMHOMY
o0ecreueHuno, Mpu ero Co31aHuu




4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHDbI

4.1. O6beM TMCUMILUIHHBI M BUAbI Y4e0HOii padoThI

Ounas popma o0OyueHust

Bun yuyeOHo# padoThI Cemectp
Bcero yacos Ne 6
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padoTa (Bcero) 86 86
B toM umcne:
Jlexuuu (JI) 34 34
[Tpaktuyeckue 3ansatus (I13) 18 18
JlabopaTopusie padoTsl (JIP) 34 34
B Tom unciie: KoHTakTHasi BHeayIMTOPHasi padoTa, B TOM 4ucie 2 2
I/IHILI/IBI/II[yaJ'ILHI)Ie 158 prr[HOBBIe KOHC}’J’IBT&HI/IH
CamocrosiTtesbHas padora odyuawiuerocs (CPO) (Bcero) 56 56
Paboma ¢ kHusICHBIMU UCMOYHUKAMU 10 10
Paboma ¢ knustchbimu u 21€KMPOHHBIMU UCOYHUKAMU 10 10
ITlooeomoexa k npaxmuueckum zanamuam (113) 10 10
Iloocomoska k mecmuposanuro 20 20
Camonoozomoséka 6 6
IIpomexyTounas Dk3ameH, 4ac. (J) 9(36) I3(36)
aTTrecTanus B TOM YHCIJIE:
[Ipuem 7k3., yac 0,5 0,5
Koncynbranus 2 2
CPO, yac. 33,5 33,5
HUTOI'O: JacoB 180 180
OO0mas Tpy10eMKOCTh 3a4. el 5 5




4.2. ConepxaHue TUCUUILTHHBI

4.2.1. Pa3nesnl (TeMbl) JMCHUILIHHBI, BUAbI Y4eOHOI 1eATeJIbHOCTH U (hOPMBI KOHTPOJIS

Ne HaumeHoBaHue Buabl yueOHOM qeITeJIbHOCTH, @®opMbl TeKyLIEH 1
n/n pa3ziena (Tembl) BKJIIOYASI CAMOCTOSITEILHYIO NMPOMEKYTOYHOI
JTUCHUILINHBI padoTy 00y4arImmxcs aTTecTanuu
(B yacax)
J | JP | I3 | CPO | Bcero (0D0)
1 2 3 4 5 6 7 8
Cemectp 6
1. | Pazmen 1. 8 8 4 14 34 TECTOBBII KOHTPOJIb,
KomnbrotepHas WH/IMBUyaJIbHbIC
TEXHOJIOTHS 3a/1a49M |
MareMaTu4eCKHX KOHTPOJIbHBIE
uccienosanuii Matcad BOIIPOCHI
2. Pasnen 2. CuMBOIBHEIE 12 12 4 14 42 TECTOBBII KOHTPOJIb,
BBIUUCIICHUS B CUCTEME WH/IMBUyalIbHbIC
MathCAD 3a7a4H,
KOHTPOJIbHBIE
BOTIPOCHI
3. Pasznen 3. 8 8 4 14 34 TECTOBBIN KOHTPOJIb,
[TporpamMmmupoBanue B WHIMBUTyaJIbHBIC
Mathcad 3a7a4H,
KOHTPOJIbHBIE
BOMPOCHI
4. | Pazgen 4. YucneHusie 6 6 6 14 32 TECTOBBII KOHTPOJIb,
METO/IbI PEeIIeHUs WHIUBUIYyaJIbHbBIE
HayYHO-TIPAKTUICCKUX 3a/1a4w,
3amaqy KOHTPOJIbHBIE
BOTIPOCHI
5 KonrakTtHas 2 WHIUBHIyaJbHBIC U
BHEAYJUTOpHAs paboTa TPYNIIOBBIC
KOHCYJIbTallUN
7 [Ipomexxyrounas 0,5 DK3aMeH
aTTecTanus 2 Koncynbranust
335 Kountpoinb
Hroro B 6 cemecTpe 4acoB: 34 34 18 56 180
Bcero: 34 34 18 56 180




4.2.2. JIeKIIHOHHBII KYpC

Ne HaumenoBanue HaumenoBanue Conep:xkanue JeKuuu Bcero
n/ pasnena TeMbl JIeKIIMHU 4acoB
1| AUCHHILIMHBI (0DO)
1 2 3 4 5
Cemectp 6
1. | Pazpen 1. 1.1 OcHoBbl paboTel B | Criennaan3upoBaHHbIE 2
Komnrerotepnas cucreme Matcad. MaTeMaTUYeCKHUe CUCTEMBbI ISt
TEXHOJIOTHS BxonHoi s13b1k KOMITBIOTEPHBIX TEXHOJIOTUI
MaTeMaTHYeCKHUX cuctembl Matcad. MaTeMaTUYECKUX HCCIEA0BaHUM.
UCCIIEN0BAHUI Tunsl JaHHBIX. Wnrepdeiic Matcad. [Tanenn
Matcad MHCTPpYMEHTOB. [Ipoueccopsl u
Kypcopsl. Andasur Mathcad.
YucnoBble KOHCTAHTHI.
1.2 Beon u ITanens «MartemaTtukay. THIIB 2
peaaKTUpOBaHUE nepeMeHHbIX. CUCTEMHBIE U
MaTeMaTHYECKUX pamKUpPOBAaHHBIE IEPEMEHHBIE.
dbopMyI u TeKCTa ['mobGanpHbIE U TOKATBHBIC
nepeMeHHbIe. ApupMeTHIECKUE U
JIOTHYECKHE ONePaTOpPHI.
1.3 Bekropa u Boruncnenus ¢ BekTopaMu 1 2
MaTpPHUIIbI MmaTpulamu. MHnekcanus.
MaTtpuuHsble QyHKIUU.
1.4 I'paduka B JIByMepHBbIE U TpeXMepHbIe IpaduKu 2
cucreme Matcad B PA3JIMYHBIX CHCTEMaX KOOPIUHAT U
UX peJaKTHPOBAHUE.
2. | Pazmen 2. 2.1 Bo3moxHOCTH Komannst mento Symbolics. 4
CuMBOJIbHBIE CHUMBOJIBHOTO Omnepanuu ¢ BbIJICICHHBIMU
BBIYUCIICHUS B mporeccopa BbIpakeHUSIMU. [I0THHOMBI.
cucreme Mathcad MathCAD
2.2. Pemenue Pemenue anrebpanyeckux 6
YPaBHEHMH U CUCTEM | YPAaBHEHM U CUCTEM.
TpuroHoMmeTpuveckne ypaBHEHHUS.
Pemenune nuddepeHmanbHbIx
YpaBHEHUH.
2.3 Komnblotepusle | HeompeneneHHsle, onpeieseHHbIE, 2
TEXHOJIOTHH KpaTHbIEe, HECOOCTBEHHBIE
BBIYHCTICHUS uHTerpasbl. CUMBOJIbHbIE
WHTETPaJIOB WHTETpaJbHBIE MPE0Opa30BaAHNUS
3 | Paznmen 3. 3.1 Ilanens Oco6eHHOCTH TPOTrPaMMHUPOBAHUS B 4
[TporpamMupoBanue | nmporpamMupoBanus | Mathcad.O630p nmporpaMMHBIX
B Mathcad OTIepaTOPOB.
3.2. MonynbHOE 1 VY cnoBHBIN ortepaTop, OnepaTopsl 4
06e3MOyIIbHOE nukia. [lognporpammel QyHKITUY.
IPOrpaMMHPOBAHUE
4 Paznen 4. Uucnennsie | 4.1 Uutepnonsmmst u | OqHOMEpHAs JIMHEHAS 6
METO/bI peIIeHUs perpeccusi, yHkuuu | anmpokcumarys. OyHKIMS 171
Hay4YHO- CIUIAKMBAHMS JAHHBIX | TUHEWHON M HEJTMHEWHOW PErpecCru.




MMPAKTUYCCKUX 3aaa4

" OpCacKa3aHus.

MeTo1 HaMMEHBIINX KBaJAPaToB B
mareMaTuueckoi cucreme Mathcad.

HToro yacoB B 6-M cemecTpe:

34

Bcero:

34

4.2.3. J1abopaTOpHbIii MPAKTUKYM

Ne
n/
n

HaumenoBanue
pasnena
JUCIHHUILIHHBI

HaumeHoBaHue
JadopaTopHoil padoThI

Conep:xanue J1a00paToOpHOI
padoTsbI

Bcero
yacoB
(0DO)

1

2

3

4

Cem

ecTp 6

Pazpnen 1.
Komnerorepnas
TEXHOJIOTHS
MaTeMaTHYeCKHUX
HCCIIEIOBAHUI
Matcad

IIpocreitmme
Beiurcienus B MathCad.

N3ydenne WHCTPYMEHTAIbHBIX
Bo3MmoxkHocTe MathCad s
pabotel ¢  QYHKOHAMH W
nepeMeHHbIMH.  O3HAKOMIICHHE
¢ rnasaeiM MeHro MathCad u ¢
MATEMATHYECKUMU  ITaHEISAMU
HUHCTPYMEHTOB.

[TocTpoenue 51

(dbopmarupoBaHue
rpaguKoB.

ITocTpoenune
pa3INYHbIX
KOOp/AMHAT
Omnpenenenue cocraBa
KOOp/AMHAT. Bri6op
WHIUBUAYAIBHOIO 3aJaHUs U
ero peagn3aius.

rpauxos B
CUCTEMax

TaGynupoBanue GpyHKIUH
Y TIOCTpOeHUe Tpaduka

3agath (QYyHKIUIO M HalTH ee
3HauEHUE. 3anatb
PAHXXUPOBAHHYIO IE€PEMEHHYIO
U OCYIIECTBHTH TaOyIHMpOBaHHUE
¢ynkuuu. Iloctpouts rpaduk.
[TocTpoenue MIPaBUJIbHBIX
MHOT'OI'PaHHHKOB.

ManI/I‘-IHI)Ie BBIYUCIICHUA

O3HakOMUTBCS U pazodpaThes
CO BCeMHM  (QYHKUUSIMH U
omeparopamMu I paboOThl C
MaTpullaMd U BEKTOpaMH.
OcBouTth MaTeMaTUYECKYIO
naHenb HMHCTPYMEHTOB Matrix,
OIIepPaTOPBI BEKTOPU3AIINH.

Pazpen 2.
CHUMBOIILHEIE
BBIUMCIIEHHS B
cucreme Matcad.

Mento Simbolics u
[1aHEJIb UHCTPYMEHTOB,
JUTSl OCBOCHHUSI KOMaH]|
CHUMBOJIBHBIX
npeoOpa3oBaHMiA

O3HaKOMHUTBCS C TEXHOJOTHEH
CHUMBOJIBHOTO TpeoOpa3zoBaHus

Ha  TpuUMepe  Pa3IOKEHHS
BbIpaXeHUS. O3HAKOMUTBCSA €O
BTOPBIM croco6omM
CHUMBOJIBHOTO TIpeoOpazoBaHus,
UCTIONb3YS npu 3TOM
CTIeTIHATbHBIN UHCTPYMEHT
K>, Ha3bIBa€MBIN
OIIepaTopoM CHUMBOJILHOTO
BBIBOJIA. Beimonauts

WHAWBUAYAJIBHOC 3aJaHHC 110




BapHaHTY.

Pemenue ypaBuenuii u
CUCTEM ypaBHECHUH.
Merto1bl TOMCKa KOpHEH
YpaBHEHUI

Pewienne cucrem  JIMHEWHBIX
ypaBHEHUN. YUMCIEHHBI TOUCK
KOpHsI ypaBHeHUU. Haxoxnenne
KOpHEHN [IOJIMHOMOB.
Haxoxnenne kopHel  yepes
CUMBOJIBHEIC IPeo0pa3oBaHus

Jduddepenunansasie u
UHTETPaIbHbIC HCYHUCIICHUS
B Mathcad.

Brruucienue npou3BOAHBIX N-
ro nopsiaka. YactHeie
npou3BoaHbIC. OTpeeIICHHBIC
U HEOTpPEICTICHHBIE,
COOCTBEHHBIC U
HECOOCTBEHHbIE, U KPATHBIE
UHTEerpajibl. Beruncinenue
IpaJIue€HTa, U IOCTPOCHHUE
BEKTOPHOTO U105 (DYHKIIUU
JIBYX TEPEMEHHBIX.
Brinmonnenue
WHIMBUIYAJILHOTO 3aJaHUS.
CuMBOJIBHOE

b depeHIpoBaHHE.

3. | Pa3gen 3.
IIporpammupoBaHue B
Mathcad

[TporpamMmmupoBaHue B
cpene Mathcad u
M3yUYCHUE TTaHEITH
IIPOTPaMMHUPOBAHUS

[TaHens UHCTPYMEHTOB U
Mactep QyHKUUN Ass
nporpammupoBanus. Coznanue
Cpenbl I IPOTPaMMHUPOBAHUS.
Omneparops! s13bIKa
MIPOTpaMMHUPOBAHUS [T
aJIrOpUTMOB JINHEWHOMH,
Pa3BETBIISIONIEH U ITUKIMYECKON

CTPYKTYP.

4. | Pasnen 4. UucineHuole
METO/Ibl PEIICHUS
Hay4HO-
MPaKTUYECKUX 3a/1a4

Pemenue 3agau
unTepnosaiuu B Mathcad

Kycouno-nunelinas
uHTEpnosanus. Meron
HaMMEHBIINX KBaJIpaToB.
[Iporno3nsie Mmojenu.

HToro yacos B 6 cemecrtpe:

34

Bcero:

34

4.2.4. IlpakTH4YecKHe 3aHATHSA

Ne HaunmenoBanue

HaunmenoBanue

Conepxanue

Bcero




n/ pasaena NPAKTHYECKOr0 3aHATHS NPAKTUYECKOr0 3aHATHS 4yacos
n JTUCIHHUIINHEI (0DO)
1 2 3 4 5
Cemectp 6
1. | Paspen 1. 1.1 Ba3soBele BelyncieHus B | Berauciienue 2
KomnrerorepHast MathCAD. Peanuzanus apu(METHUECKUX BBIPAKECHUH.
TEXHOJIOTHS JTUHENHBIX aJITOPUTMOB Boruncnenue
MaTeMaTHYECKUX apuMeTHIECKUX BBIPAKECHUN
UCCJIEIOBaHUM C HCIIOJIb30BaHUEM OIEpaTopa
Matcad npucBauBanus. Co3nanue
M0JIb30BATENbCKUX (DYHKIUH.
JInHelHbIE AITOPUTMBI CO
B3aMMOCBSI3aHHBIMU
BBIUMCIICHUSIMH.,
1.2 O6bpaboTka JIMCKpETHBIE ITEPEMEHHBIC. 2
CTPYKTYPUPOBAHHbLIX O6paboTka MaTpuI 1
AaHHbIX. Peanusauns BEKTOPOB. OYHKIINH
LUKINYECKUX JIMCKPETHBIX MTEPEMEHHBIX.
anropuTtmMoB PeweHne ypaBHeHUN K
cucteM ypaBHeHun. [ouck
KOpHEHN ypaBHEHMH,
rpaduyeckas HHTepIpeTaLus
pe3yibraToB. [lonck KopHen
MOJIMHOMHATILHOTO
ypaBHeHus. Pemenue
CUCTEMBI JINHEHHBIX
ypaBHEHUH
2. | Pasmen 2. 2.1 BbluncneHne cyMmmsbl, | BeruucieHue cymm 4
CUMBOIIbHBIE npousseneHns, MPOU3BEICHUH, IPON3BOIHBIX
BBIYUCIICHUS B NPOW3BOAHOM U Y UHTETPaJIOB C JIUCTUHTOM
cucreme Matcad. WHTerpana nporpamm. Beruncrienue
B Matcad IIPOU3BOJHON B IMAIIa30HE
W3MEHEHHsI apryMeHTa.
3. | Pa3gen 3. 3.1 Co3spgaHue [Toctpoenue rpaduxos 4
[IporpamMupoBanue | NPOrPaMMHbIX KYCOYHO-HETPEPBIBHBIX
B Mathcad pparmeHTOoB Mathcad ¢bynkmii. ['paduaeckast
cXeMma aJropuTMa PereHHs
3amaun. [IporpammupoBaHue
IUKJINICCKUX aJITOPUTMOB.
4. | Paznen 4. Yucnennsie | 3.2 O6paboTka JIucTUHT NporpaMmsl. 2
METO/IbI PEIICHUS rpaduueckoit unpopmanuu. | I'paduueckas cxema
HAy4YHO- UucnenHoe anropur™Ma. Onucanue
NpaKTHYSCKHX 337a4 | MHTerpupoBanue B Matcad. | BbImosHeHHUs 3a/1aHKs
3.3006paboTka I'enepanus ciydaliHbIX 4
AKCIIEPUMEHTATBHBIX BeKkTOpOB. ['padmaeckas
JaHHBIX B cucteMe Matcad. | MoJiesib ¥ BBIYHUCIICHUE HX
YHCIIOBBIX XapaKTEPUCTHK:
cpennee, nucnepcus u CKO.
Hroro yacos B 6 cemecTpe: 18
Bcero: 18
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4.3. CamocTosiTeIbHas padoTa 00y4arouerocst

Ne HaunmeHnoBanue pasaeia Ne Buasr CPO Bcero
n/n (TeMbl) TUCHUILIHHBI n/n 4acoB
(0D0)
1 2 3 4 )
Cemectp 6
1. Paznen 1. KomnbrorepHas 1.1. CamocTosiTeTbHOE U3YUYEHUE MaTepralia 1o
TEXHOJIOTHS teme uHTepdeiica cucrembl Matcad.
MaTeMaTUYECKUX 1.2. | PaboTa c OCHOBHOH U JONOJHUTEIHHOM
uccnenoBanuii Matcad auTeparypoil. UTeHne KOHCIIEKTa JIEKIIUM.
[ToaroroBka K 1a60paTOPHBIM PabOTAM.
1.3. | U3yueHue Bcex KaTeropuii Macrepa 14
¢bynkumii B cucreme Matcad
1.4 N3ydenue koHcnekTa JeKIuii. Boimonnenus
WHIMBUIYAIbHBIX 33JIaHUH TI0
nabopaTopHOH paboTe.
1.5 [ToaroroBka K IPaKTUYECKUM 3aHATHUSM.
[ToaroroBka K TECTUPOBAHUIO IO IEPBOMY
pazzeny.
2. Paznen 2. CUMBONIBLHEIE 2.1. UreHne KOHCIIEKTA JICKIINA, paboTa ¢
BBIYUCIICHUS B CUCTEME nautepaTypoid. [TonroroBka k 1ab0paTopHbIM
Matcad. paboram.
2.2. | Pabora c JIGKIIMOHHBIM MaTEPHAIIOM, TTOMCK
¥ 0030p JUTEPATypPhl U IEKTPOHHBIX
HMCTOYHUKOB UH(POpPMAIUH 110 TEME 14
MPAKTHYECKUX 3aHATUI
2.3. | Pabora c JIGKIITMOHHBIM MaTEPHAIIOM, TTOMCK
U 0030p TUTEPaTyphl U DIEKTPOHHBIX
HMCTOYHUKOB
24 [ToaroToBka K TECTUPOBAHUIO 110 BTOPOMY
pazzeny.
3. Paznen 3. 3.1 Pabora ¢ IeKIIMOHHBIM MaTepUaAJIOM.
[TporpamMmmupoBaHue B Omneparopsl si3bIKa IPOTPaMMHUPOBAHUSL.
Mathcad 3.2 [Mpopabotka nekiwmii. Pabora ¢
3JIEKTPOHHBIMH UCTOYHUKAMH. 14
3.3 [ToaroToBKa K TECTUPOBAHUIO IO TEMaM
TPETHETO pa3jelna
4, Paznen 4. Uncienasle 4.1 Pabota c nekImoHHBIM MaTepraIoM, MMOUCK
METO/IbI PEIICHUS HAyYHO- 1 0030p TUTEPATyPHI U DIIEKTPOHHBIX
MPAKTHYECKHX 3a71a4 HMCTOYHUKOB
4.2 [IpopaboTka anropuTMOB pelieHus 3a1a4y 14
WHTEPIIOJISIIAH
4.3 [ToaroroBka Kk TECTUPOBAHUIO IO
YETBEPTOMY pa3zeny.
4.4 TectupoBanue 110 BCEM pazienam
JUCITUTUTAHBI
Hroro yacos B 6 cemecTpe: 56
Bcero: 56
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5. HEPEYEHb YHEBHO-METOJAWYECKOI'O OBECHHEYEHMS ]IS
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCA 11O JUCHUIIJINHE

5.1. MeToanuyecKue YKa3aHus JJd NOATOTOBKU oﬁyqalomerocﬂ K JICKHIHOHHBIM 3aHATUAM

N3yuenne pucuuiuvasel «KOMIBIOTEpHBIE TEXHOJIOTMM MaTeMaTHYECKUX HCCICIOBAaHUN»
TpeOyeT CHUCTEMAaTHYEeCKOIO0 M IOCJIEJOBATENBHOTO HAKOIUICHWsS 3HAaHMM 10 KOMIBIOTEPHBIM
TEXHOJIOTMSIM MAaTeMaTU4EeCKUX HCCIENOBAaHUM, CIIEJOBATEIbHO, IIPOIYCKM OTACIBHBIX TEM HeE
CIOCOOCTBYIOT INIyOOKOMY IMOHMMAHHUIO U OCBOEHHUIO 3TOro mpeamera. MIMeHHO mo3toMy HeoOXoauM
CHCTEMaTHYEeCKHIl KOHTpPOJIb MpEerojaBaTeNsi HaJl BHUMaHMEM M paboTol 0Oydyaromuxcs BO BpeMs
JIEKLIUN.

OOyuaronuiicsi, TOTOBACh K JIGKIMOHHOMY 3aHSTHIO, BKJIIOYAeT BBIMOJIHEHHE BCEX BHUIOB
3alaHUui PAa3MEILEHHBIX B KAXKAOU JIEKUUH, T.€. 3aJaHHs BBIIOJIHAIOTCS €LIE 10 JIEKIIMOHHOIO 3aHATHS
10 COOTBETCTBYIOLIEH TeMe. B X0/ie TeKIIMOHHBIX 3aHATH, 00ydaroIuics JOIKEH:

- BECTU KOHCIIEKTUPOBAHUE JIEKIIMOHHOT'O MaTepuala,

- oOpamaTh BHUMaHHE HA TEPMHUHBI M ONPEACICHHUs, a TakKe (POPMYINPOBKH, PACKPHIBAIOIIHE
COJIEP’KaHUE TEX WM UHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIE BHIBOJIBI U TPAKTUYECKUE PEKOMEHIALINH.

- 00y4aronuiicss JOJDKEH OCTaBUTh B paOOYMX KOHCHEKTaX OIS, HA KOTOPBIX JENAeT MOMETKU
U3 PEKOMEHJOBAHHOM JIUTEPATyphl, IOIOJHSIOIMIME MaTepHal IPOCIYIIAHHOM JIEKIMHM, a TaKkKe
MOTYEPKUBAIOIINE 0COOYIO BAXKHOCTh T€X MJIM MHBIX TEOPETHUYECKUX TOJI0KECHUH;

- oOyyarouuiics JOKEH 3a7aBaTh MPENOJAaBaTe0 YTOUHSIONIME BOMPOCHI C LENbIO YACHEHHUS
TEOPETUYECKUX IOJIOKEHNUMN, a TAK K€ Pa3pEIICHMs CIIOPHBIX CUTyalui;

- JopabaTbiBaThb CBOW KOHCIEKT JIEKLUH, Jenas B HEM COOTBETCTBYIOILME 3alluCU U3
JUTEpaTypbl, PEKOMEHJIOBAaHHOW NPENoAaBaTeIeM M MPEAYCMOTPEHHOW Yy4eOHOH MpPOrpaMMO.
OOyuaronuiics JOJKEH yMETh IPOBOIUTH Mapajuleib TEKYLESH JEKIUH ¢ IPeAILeCTBYIOIIEH.

5.2. Meroanuyeckue yKa3aHus 1Jsl HOATOTOBKH 00y4alOIMXCH K JA00PaTOPHBIM 3aHATHAM

Benymeit numakTuueckoi I€NbI0  JTAOOPATOPHBIX 3aHATHH SBISETCS CUCTEMATHU3alvs |
0000111eHIe 3HAHUH 0 U3y4aeMoil TeMe, MPHUOoOpeTeHrne MPAKTHUECKUX HAaBBIKOB 110 TOMY HIIU APYTOMY
pa3geny Kypca, 3aKperuieHMe TIOJYYEHHBIX TEOPETHYECKHMX 3HaHuid. JlaGopaTtopHble paboOThI
CONPOBOXKAAIOT U TOAICPKUBAIOT JISKIIMOHHBIN KYpC.

OOyyaromuiicsi TOJDKEH MMOArOTOBHTHCS K  BBIMOJNHCHUIO JIA0OpATOPHBIX pPaboOT CTpPOro B
COOTBETCTBHH C COJICPIKAHUEM Kypca.

B Hawanme kaxmoro mnabopaTOpHOro 3aHATHA OOYYalOIIUHCS JOJDKEH O3HAKOMHUTBCA C
TEOPETHYECKUM MaTepHaIOM, HEOOXOAMMBIM JIJIs1 BBITIOJIHEHUSI TeKYIeH 1abopaTopHOil pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI, KOTOPbIE MPEICTABIAIOTCS B KOHIE Ka)a0u
nabopaTopHOU pabOTHI.

Kaxxngas mabopatopHasi paboTa COAEPKUT CIHCOK MHAWBHUIYANbHBIX 33/JaHUN, Ha BBIOJIHEHUE
KOTOPBIX 00YUaIOLIUIICs T0JIKEH ObITh TOTOBBIM.

[TomyueHHbIe pe3yNbTaThl BBHIMOIHEHUS 1a00paTOPHON pabOTHI OOyYarOUIUIiCS JOJDKEH yMETh
0(pOpMHUTH U OBITH TOTOBBIM K YCTHOM 3aIlIUTE.

5.3. Meroanueckue yka3aHus 1JIs1 MOATOTOBKU 00y4alOIIMXCH K MPAKTHYECKUM 3aHATUAM

B nponecce moAroToBkM M MPOBENEHUS NMPAKTUYECKUX 3aHATUH OOydaroluecsl 3aKpervisioT
MOJTyYeHHbIE paHee TeOpPETUUYECKHE 3HaHUs, NMPUOOPETAI0T HABBIKM HX MPAKTHUECKOTO MPUMEHEHHMS,
M03TOMY TIOJATOTOBKAa K TPAKTUYECKUM 3aHATHSIM TpeOyeT OT OO0y4aromerocss OTBETCTBEHHOTO
OTHOIIEHMS. B X0/1€ TOArOTOBKM K MPAaKTUYECKUM 3aHATHIM, 00yJarOIUIACs TOIDKEH:

- U3yYUTh OCHOBHYIO U JIOTIOJHUTENIBHYIO JINTEPATYPy, O3HAKOMHUTHCSI C HOBBIMH ITYOJIUKALIMSIMU
B IMEPUOJUYECKUX U DJJICKTPOHHBIX W3JAHUAX, IPU OTOM OH JOJDKEH Y4YeCTb PEKOMEHIALNU
IpernoiaBaTess U TpeOOBaHUS POTrPAMMBIL;

- TIOATOTOBUTHCS K YCTHOMY OIPOCY, JUIS 3TOTO MOATOTOBUTH OTBETHl MO BCEM Y4eOHBIM
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BOIIPOCaM, BBIHOCHMBIM Ha IPAKTUYECKOE 3aHATHE;

- IOJArOTOBUTHCS K BBHIIIOJHEHUIO TEKYILErO MPAKTUYECKOT0 3aHATUS U3ydasl COOTBETCTBYIOLLYIO
TeMy y4eOHO-METOMUECKOro 0COOUs;

- TI0CJIE U3YYEHUS KaKAOro pasziena 00ydaroluiics, Uil 3aKpelIeHus IPOMACHHOr0 MaTepuaia
IIPOXOJUT TECTHI;

- OCYLLECTBIISIET CAMOKOHTPOJIb KaueCTBA MOJArOTOBKU K IPAKTUYECKOMY 3aHSATHUIO, OCYIIECTBIISAS
IIPOBEPKY CBOUX 3HAHUI, OTBEYasl HA BOIPOCHI JJIs CAMOIIPOBEPKH 110 COOTBETCTBYIOLIEH TEME.

- oOyuaroluics, Ipy MOArOTOBKE K IPAKTUUYECKOMY 3aHSATHUIO MOXET KOHCYJIbTHPOBATHCS C
IIPENOJaBaTeNIeM Yepe3 MICKTPOHHYIO ITOUYTY U IOJIy4aTh OT HErO HaBOAAIIUE Pa3bsICHEHUS.

5.4. MeTonnueckne yKa3zaHus 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcst

CamocTtosTrenbHas paboTa oOydyaroluXcsl BKJIIOYAeT B ce0si BBIOJIHEHUE pPa3jIMYHOIO poja
3aJJaHU, KOTOpbIe OPHEHTUPOBAHbI Ha OoJiee TIIy0OKOe yCBOGHHE MaTepuaia U3y4aeMon TUCIUITIIUHBIL.
[To xax a0 TeMe TUCIUIUIMHBI 00y4YarolMMCs MPEeAIaraeTcs epedyeHb 3aaHui 11 CaMOCTOSTENIbHON
paGotbl. K BbIMONHEHMIO 3aJaHUil A CaMOCTOSTENBbHOW pabOThl MPENbABISIIOTCA CIEIyHOIUe
TpeOOBaHUs: 3aaHUS JIOJDKHBI HCIIONHATHCS CAMOCTOSTENIEHO M TMPEICTABIATHCS B YCTaHOBIICHHBIN
CPOK, a TakXe COOTBETCTBOBATH YCTAHOBJIEHHBIM TpeOoBaHMUAM MO odopmieHHto. OOyuarommmcs
CIIEAYET:

- PYKOBOJCTBOBAaThCsI Ipa)uKOM CaMOCTOSITEIbHOIM paboThl, ONpeAeTIeHHbIM Ha Kadepe;

- BBINIOJHATH BCE IUIAHOBBIC 3aJaHWs, BBIIABacMbIe IPENOAaBaTeNIeM I CaMOCTOSITEIBHOTO
BBINOJIHEHUS, U pa30UpaTh Ha JJAOOPATOPHBIX U KOHCYJIbTALMAX HESICHBIE BOIIPOCHI;

- TIpY MTOATOTOBKE K 3K3aMEHY MapajuieIbHO MPOpadaThiBaTh COOTBETCTBYIOINE TEOPETHUECKHE
U NpPaKTUYECKUE pa3feibl AUCUUIUIMHBI, (UKCUPYs HEACHbIE MOMEHTHI JUISI MX OOCYXJIEHUS Ha
TUTAHOBBIX KOHCYJBTAIHX.
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6. ObPA3OBATEJIBHBIE TEXHOJIOI' A

Ne Ne Buabl yueOHo# padoThI Oobpa3oBaTte/ibHbIE TEXHOJIOTUH Bcero
n/m | cemect 4acoB
pa
1 2 3 4 S
1 6 1.1 OcHoBbI paboThl B cucreme | Jlekyus, npezenmayusi. Memoo 2
Matcad. BxoaHoii s13b1K M03208020 WMYypMa
cucrembl Matcad. Turmsr
JTAHHBIX.
2 6 1.2 BBox u penakTupoBaHue Jlexyus,  npezenmayusi  Power-Point. 2
MareMaThudeckux Gpopmyi u Memoo mo3zeo6020 wmypma
TEKCTa
3 6 1.4 I'paduka B cucteme Jlexyus, npeseHmayusi. Memoo 4
Matcad M0O3208020 WMYPMA
4 6 2.2. Penienue ypaBHEHUH U Jexyus - npobremnas, npezenmayusi, 4
CUCTEM Memoo0 M03208020 WMYPMA
5 6 2.3 KommbroTepHbIe Jlexyus, npe3eHmayusi. Memoo 4
TEXHOJIOTUU BBIYHCIICHUS MO3208020 WMYPMA
WHTETPAJIOB
6 6 3.1 [Tanenn Jlexyus, npe3eHmayusi. Memoo 4
MIPOrPaMMHUPOBAHHUS M0O3208020 WMYPMA
7 6 4.1 NuTeprioysius u Jlexyus, npeseHmayusi. Memoo 4
perpeccusi, pyHKIANA M03208020 WMYPMA
CTJIQKUBAHMS JTAHHBIX U
peICKa3aHus
Hroro yacoB B 6 cemecTpe: 24
Bcero: 24
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7. YYEBHO-METOJMYECKOE ¥  HWH®OPMALMOHHOE OBECHEYEHUE
JUCLMUIIINHBI

7.1. IlepeyeHb OCHOBHOI U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl

OcHoBHas JInTeparypa

1. Kpyuunun B.B. KomnpiorepHble TEXHOIOTMM B HayKe, OOpa3oBaHMM W TPOU3BOJICTBE
JNEKTPOHHOU TeXHUKH : yueOHoe nocooue / Kpyunnun B.B., TanoBunkwmii FO.H., Xomuu C.JI..
— Tomck : ToMmCKMH TOCyIapCTBEHHbIM YHMBEPCUTET CHUCTEM  yIOpaBJICHUS U
paauosnekrporuku, 2012. — 155 ¢. — Tekcr : anexktponnsiii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/13941.html . — Pesxum moctyma: i aBTOPHU3HP. IMOJIb30BATEICH.

2. WzromoB A.A. KommbloTepHblE TEXHOJOTHH B HayKe M 0Opa3oBaHUU : ydeOHoe mocobue /
MziomoB A.A., Kouyounckuit B.I1.. — Tomck : Tomckuil rocynapCTBEHHBI YHHBEPCHUTET
CUCTEM YHIpABJICHHUS W paauodiekTponuku, Db Konrent, 2012. — 150 c. — ISBN 978-5-
4332-0024-1. — Tekct : oanekrponnesii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/13885.html — Pesxum goctyma: ajist aBTOpU3Hp. MOJIb30BaTeNei

3. KomnbroTepHble TEXHOJIOTHU B HAYYHBIX HCCIIEI0BaHUAX : yueOHoe mocooue / E.H. Kocona [u
ap.].. — Craspomnois : CeBepo-KaBkasckuii (enepaibblii yHuBepcuretr, 2015, — 241 ¢. —
Teker : 3IEKTPOHHBIN // IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/63098.html. — Pexwum moctyma: 1is aBTOPU3UP. MOJIb30BATEIICH .

4. CunaenkoB A.H. MudopmanmonHoe oOecrieueHne 1 KOMITBIOTEPHBIC TEXHOJIOTUU B HAYYHOH U
oOpa3oBarenbHON AesaTeNnbHOCTH : yueOHoe mocooue / CumaenkoB A.H.. — Owmck : Omckuii
rOCy/IapCTBEHHBIH MHCTUTYT cepBHrca, OMCKHI TOCYJapCTBEHHbBIN TEXHUYECKUN YHUBEPCHUTET,
2014. — 115 c. — ISBN 978-5-93252-305-6. — Tekcr : anekrponusiii / IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/26682.html. — Pexum poctyma: s aBTOPHU3HP.
II0JIb30BATEIEH.

JlonoTHUTEIbHASI JIUTEpPaTypa

1. CoBpeMeHHbIe KOMMNbIOTEPHbIE TEXHOMOMMK : y4ebHoe nocobue / P.I". Xucmatos [u gp.].. —
KasaHb : KasaHckui HaumoHanbHbIM UccnenoBaTeribCKUM TEXHONOMMYECKUN YHUBEPCUTET,
2014. — 83 c. — ISBN 978-5-7882-1559-4. — TekcT : anekTpoHHbin // IPR SMART :
[canT]. — URL: https://lwww.iprbookshop.ru/62279.html — Pexum poctyna: ang
aBTOPU3NP. Nonb3oBaTenemn

2. [Mepcosa M.I'. CoBpeMeHHble KOMMbIOTEPHbIE TEXHONOMMWU : KOHCNEKT rekuun / MNepcosa

M.I'., Conosenunk HO.I'., [HdomHukos [1.A.. — Hosocubupck : HoBocMbupckum
rocyfapCTBeHHbIV TexHu4eckun yHusepcutet, 2014. — 80 c. — ISBN 978-5-7782-2427-8.
— TekcT: SNEKTPOHHbIN// IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/45025.html  —  Pexum  poctyna: ana  aBTopusmp.
nonb3oBartenen.
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3. 7.2. Ilepeyennb pecypcoB HH(OPMAIMOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTu «HTepHET»

1. DnekrponHo-6ubHoTeuHas cucremMa IPRbooks URL: http:// www.iprbooks.ru/O00 «Aii ITu Dp
Menuay.

7.3. AudopMaliuOHHBbIE TEXHOJIOTHH, JIMIEH3HOHHOE IPOrPaMMHOe ofecrieyeHue

JInueH3noHHOE MpOorpaMMHOe odecrieyeHue PexBU3NTHI THLEH3HI/ 10TOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010,2013 u . 1.

Unentudurarop monnmucuuka: 1203743421
Cpok neticteust: 30.06.2022
(TIpoTeHNE TIOAITHCKH )

Ceenenus 00 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,

MS Office 2003, 2007, 2010, 2013 64468661, 64489816, 64537893, 64563149,
64990070, 65615073

Jluuensus 6eccpoynas

JIMIeH3NOHHBIN cepTUhUKAT
Antusupyc Dr.Web Desktop Security Suite Cepuiinbiii Ne 8DVG-VI6F-H8S7-NRBC
Cpox nenictBus: ¢ 20.10.2022 o 22.10.2023

JIuuensnonnsiii qorosop Ne 9368/221I1 ot
Ludpposoii obpasoBarensHbIi pecypc IPRsmart 01.07.2022 r.
Cpok aeiictBus: ¢ 01.07.2022 1o 01.07.2023

Becrmuiatnoe I1O: Lazarus, Firebird, IBE Expert, Pascal ABC, Python, VBA, Virtual box, Sumatra PDF, 7-Zip, 1C:
[pemnpusitue 8.3 YueOHas Bepcus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. TpeGoBaHus kK ayauTOpUAM (MOMeIIEHUSIM, MeCTaM) /IJIsl IPOBeleHUsl 3aHATHIH

1.Y4eOHast ayauTopusi AJ1s1 IPOBeleHUs 3aHATHIH JEKIIMOHHOT0 THIIA

Crennanu3upoBaHHas MeOEb:

Kadenpa nacronpHas - 1mt., 1ocka MesoBast - 11IT., CTyJbs - 651IT., MapThl - 3411T.

Texaudeckue cpencTBa 00yueHus, Cay>Kalue s MPeOCTaBICHHs yueOHOW nHpOpMaIiK O0JIbIION
ayIUTOpUU:

DKpaH Ha mTaTuBe — | mT.

IIpoektop — 1 mir.

Hoyt6yk — 1 mir.

2.YueOHast ayIMTOPHS /15l NPOBeJAeHUsI 3aHATHII CEMMHAPCKOI0 THIIA, KYPCOBOI'0
NPOEKTHPOBAaHUS (BbINOJIHEHHE KYPCOBbIX padoT), rPyNNOBbIX U HHAMBHUAYAJIbHBIX
KOHCYJIbTAIMM, TEKYLEr0 KOHTPOJISAA M IPOMEKYTOYHOH aTTeCTallul

Crnieunanu3upoBaHHasi MeOEb:

Kadenpa nacronbHas - 11mt., 1ocka MenoBast - 11IT., CTyNbs - 651IT., MapThl - 3410T.

Texaudeckue cpencTBa 00ydeHus, CayKalue I MPeoCcTaBIeHUs yueOHo nHbopMariu O0IbIION
ayUTOpUU:

DKpaH Ha ITaTuBe — | ImT.

IIpoextop — 1 mi.

Hoyr6yk — 1 mir.

3. JlabopaTopusi MATEMATHYECKOT0 MO/IeIMPOBAHMS
Crenmanu3upoBaHHast MeOeIb:
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Crou npenojaBaTenbCKuil - 11T., Jo0CKa MesioBas - 11IT., Ty MSATKHI - 110T., mapTel - 61IT.,
KOMIIBIOTEPHBIE CTOJBI - 1 111T., cTynbd - 241mT.,

JIaboparopHoe 060pyI0BaHKE, TEXHUYECKUE CPEACTBA 00YUCHHUSI, CyXKAIIKUe I IPEI0CTaBICHUS
yueOHoU nH(pOpMaIuy OONBIION aAyAUTOPUH:

[TepcoHanbHBIN KOMITBIOTEP — 7 IIT.

4. TlomeneHue 1JIsi CAMOCTOSITEIbHOM PadoThI.

Otnen oOCcmyKUBaHUS IEYaTHBIMU U3JaHUSAMHU

CriermanusuposanHas Mebens:Paboune cromsr Ha 1 MecTo — 21 mT.CTynest — 55 mt. Habop remMoHCTpaiioHHOTO
o0opymoBaHUs W YYeOHO-HATISIAHBIX TOCOOMH, OOECIEeYMBAIONINX TEMATHUYECKHE WILTIOCTPAIMH: JKpaH
HaCTEHHBIHN — | mT.

[Ipoextop — lmt. HoyrOyk — 1mmT.

HNudopmarmorHo-0ubIHorpadmIecKuid OTae.

Criennanu3upoBaHHas MeOeIb:

PaGouue cromst Ha 1 MecToO - 6 mT. CTyNbs - 6 mIT.

KommnbroTepHasi TeXxHHKa ¢ BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTH «lHTepHET» M oOecrmeyeHneM [OoCTyna B
ANIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBaTenbhayo cpeny ®I'bOY BO «CeKarl'Ax:

[lepconaneuerii kommnpioTep — lmr. Cxanep — 1 mT. MOY — 1 mr. Otnen oOcayXUBaHUS AIEKTPOHHBIMH
m3nanusiMu Crienuaan3upoBaHHast MeOenb:

PaGoune cronsl Ha 1 MecTo — 24 wit. CTynbs — 24 mr.

HaGop memoHcTpanmoHHOTO 000pymOBaHUS M Y4eOHO-HATISAIHBIX ITOCOOMH, 00ECIIEYNBAIOIINX TEMaTHIECKHE
WILTIOCTPALUH:

WntepakTuBHas cuctema - 1 mt. Monutop — 21 mt. CereBoii Tepmunan -18 mr. [lepconanbHeiii KoMnboTep -3
wT. MOV — 2 mr. [Ipuntep —1mr.

5. [lomenenue AJisi XpaHeHUsI M NPOPUIAKTHYECKOT0 00CIYKUBAHUA Y1eOHOT0 000pPY/10BAHUS.
CneunamuzupoBanHas mebens: llkad — 1 mr., crym -2 mT., KPEecio KOMIBIOTEPHOE — 2 IIT., CTOJ
YIJI0BOM KOMIBIOTEPHBIM — 2 MIT., TYMOOYKH € KIOYOM — 2 mT. Y4yeOHoe mocoOue (ImepcoHaTbHbIN
KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.

8.2. TpeGoBanus kK 000py/I0BaHNIO PA0GOUYMX MECT NMpenoaaBaTeys U 00y4YaIHUXCs
1. Pabouee mecTo mpemnoiaBarens, OCHAIIEHHOE KOMITBIOTEPOM U ¢ TOCTYIIOM B IHTepHeT.

2. Paboune mecTta 00ydaronuxcsi OCHalIeHHbIE KOMIIBIOTEPOM C 1OCTYyIIoM B IHTepHeT.

8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PY10BAHHMIO HET
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9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI 1151 UHBAJIM1OB
n Jjin C OrPAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbS

Jins  obGecnedyeHust 0Opa3oBaHUS HMHBIMAOB U OOydarOLIMXCA C€  OTPaHUYEHHBIMU

BO3MOXKHOCTSIMH ~ 3/I0pOBBsl ~ pa3pabarbiBaercs (B ciaydae HEOOXOAMMOCTH) —aJanTHPOBAaHHAS
oOpa3oBaTenpHasl MPOrpaMMa, HWHAWBUIYAJIbHBIA Y4eOHBI IUIAH C Yy4eTOM OCOOEHHOCTeH HX
NCUXO(HU3UUECKOTO PA3BUTUS U COCTOSHHS 370POBbS, B YACTHOCTHU NPHUMEHSETCS WHAWBUIAYAIbHBINA
MOJIXOA K OCBOEHHUIO TUCLMIUIMHBI, MHIUBUAYaJIbHbIE 3a/aHus: pedeparbl, NUCbMEHHbIE PadOThHI U,
HA00OPOT, TOJIBKO YCTHBIE OTBETHl M JWAJIOTH, HHIUBUAYaJbHBbIE KOHCYJBTAIIMH, HCIIOJIH30BaHHUE
IUKTO(OHA U JIPYTUX 3alHUCHIBAIOIIMX CPEACTB JUIsl BOCIPOU3BEACHUS JICKIMOHHOIO U CEMHHAPCKOTO
MaTepuaa.
B nensx obGecnieuenus o0yvaromuxcs HHBAJIUAOB U JIUL ¢ OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS
KOMIUIEKTyeTcs (OHJ OCHOBHOW y4eOHOH mMTepaTypod, aJanTHPOBAaHHOH K OTPaHUYCHHUIO
JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOCTYIl K KOTOpbIM opranu3oBaH B BUILl Axagemuu. B
OuONMMoTEeKEe MPOBOAATCS WHAWBUAYAIbHBIC KOHCYJIBTAIMM IS JaHHOW KAaTEeropuu MOJb30BaTENEeH,
OKa3bIBa€TCsl IMOMOIIb B PETUCTPALMd W HCIOJb30BAHUU CETEBBIX U JIOKAJIBHBIX 3JIEKTPOHHBIX
00pa3oBaTEeNbHBIX PECYPCOB, IPEIOCTABIIAIOTCS MECTA B YUTAILHOM 3aJle.
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Ipunoorcenue 1

®OHJIA OLIEHOYHBIX CPEJICTB
MO JUCHUTJIMHE

KoMnblOTEpHbIE TEXHOJOTMH MATEMATHUYECKHX HCCIEeI0BAHMM
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MMACHOPT ®OHAA OHEHOYHBIX CPEACTB 1O INCHUIIIMHE

KoMnbloTepHbIe TEXHOJOTHH MATEMATHUYECKHX HCCIe10BaAHNHI

1. Komnerenuuii, gopMupyembie B nipouecce H3y4eHUs TUCUUIIMHBI

Nunekc @opMynUpOBKa KOMIIETCHIIUN
IIK -4 | CoCOOHOCTH aKTUBHO y4acTBOBATh B Pa3pabOTKe CUCTEMHOI'O U IIPUKIIAJAHOTO
MIPOrpaMMHOT0 00€CTICUCHUS

2. Jranbl (pOPMUPOBAHKMS KOMIIETEHIIUM B MpoLecce 0OCBOCHUS JUCHMIIIMHBI

OCHOBHBIMH dTanaMu (POPMHUPOBAHUS YKA3aHHBIX KOMIETECHIINH MPH U3yYCHUN 00YJaIOLIIMHUCS
JUCHIUIUIMHBIL  SIBJISIFOTCSL  TIOCJICIOBATEIbHOE M3YYCHUE COJCPIKATENIbHO CBS3aHHBIX MEXIy COOOi
pa3nenoB (TeM) y4eOHBIX 3aHATHHA. M3ydeHue Kaxaoro paszzgena (Tembl) MIpeanojiaraeT OBIIaJICHUE
O0y4aroIUMHUCS HEOOXOIUMBIMU KOMIICTCHIMSMU. Pe3ynbTar arrectaniuu  OOydaromMXcsl Ha
pa3IUYHBIX dTanax (OPMHUPOBAHUS KOMIETEHIIMU ITOKAa3bIBAET YPOBEHb OCBOCHUS KOMIICTCHITUI
00y4aroIuMUCs. DTAIHOCTh (POPMHUPOBAHUST KOMIETCHIIUI MPSIMO CBSI3aHA C MECTOM JIUCIMILIMHBI B
00pa3zoBaTeNbHON POTpaMMeE.

Pasnennl (Tembl ) dopMUpyeMble KOMITETSHIINH (KOJIbI)
AU CIATLIMHBI [1K-4

Pasznen 1. KomnberotepHas TEXHOIOTUS
MaremMaTU4YecKux ucciaenosanuii Matcad

1.1 OcHoBbl paboTsl B cucteme Matcad. +

BxonHoli s3b1k cuctemsl Matcad.
Tune! JaHHBIX.

1.2 BBox u pegakTHpOBaHUE +
MaTeMaTHYeCKUuX GopMyll U TeKcTa

1.3 Bekropa u MaTpulsl +
1.4 I'paduka B cucteme Matcad +
Pa3nen 2. CuMBoOJIbHBIE BBIYHCIIECHUS B +
cucteme Mathcad

2.1 BO3MOKHOCTH CHMBOJIBHOT'O +
nporieccopa MathCAD

2.2. Pemenue ypaBHEHHMI U CUCTEM

2.3 KoMIIbIOTEPHBIE TEXHOJIOTUU +

BBIYUCIICHUS UHTCTPAJIOB

Paznen 3. IIporpammupoBanue B Mathcad

3.1 ITanens mporpaMMupOBaHUs +
3.2. MonynbpHOE 1 6€3MO Ty IbHOE +
IIPOrpaMMHUPOBAHHE

Pasznen 4. UucneHHbple METOBI pELIEHUS +
HAy4YHO-ITPAKTUYECKUX 33]a4

4.1 Untepnionsauus u perpeccusi, GyHKIIMU +

CTJIQKMBAHUS JAHHBIX U MPCACKA3AHUA
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3. [loka3aTesin, KpUTEPUH U CPEICTBA OLIECHUBAHNS KOMIIETEeHIUil, (POPMHUPYEMBbIX B IpoLiecce M3yUYeHUsI TUCIUIIMHBI
IIK-4 Cioco0HOCTh AKTUBHO Y4aCTBOBATh B Pa3padoTKe CUCTEMHOI'0 U MPHUKJIAJTHOT0 MPOrpaMMHOI0 o0ecneyeHust

Ilnanupyemble  pe3yJibTarhbl
o0yueHust Kputepun oueHnBaHus pe3y/ibTaToB 00yYeHHs! CpeacrBa olleHHBaHUS Pe3y/1bTATOB
(TmoKa3aTeJI 10CTHAKEHHUS o0y4eHust
32/1aHHOTO YPOBHS OCBOCHMSI
KOMITeTCHIUI) HeynosJers. Ynosiers. Xopomo. Otim4Ho. Texymmii ITpomeskyTouna
KOHTPOJIb sl aTTecTanus
[1K-4.1 NnTerpupyer Homnyckaer HemoHcTpupyet HemoHcTpupyeT JleMOHCTpHpYeT TIIyOOKHe | TeCTOBBII KOHTPOJIb; | DK3aMeH
IIpOrpaMMHBIE MOJYJIH U CyIIeCTBEHHbBIE HEKOTOPbIE CIIOCOOHOCTH | CIIOCOOHOCTH B 3HAHUSIX 3HaHUS B peIICHUU 3aa4 nabopaTopHbIE U
IIpoBepseT OIIMOKY B: 3HAHMSIX B 3HAHUSX AT HHTETpaIiu UHTETrpaIiu MIPaKTUYECKUE
paboTococoOHOCTh JUIS UHTETpaluy HMHTETpaluy MIPOTPaMMHBIX MOJYJEH U | MPOTPaMMHBIX MOXyJIeH U | pabOTHI; pelIcHue
pa3pabaTpIBaeéMOro MPOrpaMMHBIX IIPOrpaMMHBIX MOAYJIEH | IPOBEPKU MIPOBEPKH HUHIMBUOYAIbHBIX
MIPOrpaMMHOTO MPUIOXKEHUS | MOAYJIEH M IPOBEPKH | M MIPOBEPKH paboTocriocoOHOCTH paboTocrocoOHOCTH BapHaHTOB 3aJa4
paboTocmocoOHOCTH paboTococoOHOCTH pa3pabaTbIBacMOTO pa3pabaTbIBacMOTO
pa3pabaTbIiBaeMOro pa3pabaTbIBaEMOro IIPOrpaMMHOTO MIPOrpaMMHOTO
MPOrpaMMHOTO IIPOrpaMMHOTO MIPUIOKECHUSA MIPUIIOKEHUSA
MPUIO0KESHUSA MIPUIIOKEHUS
[TK-4.2 AnamuzupyeTt Homyckaer JemoHcTpupyer B uenoMm | JleMoHCTpupyeT B LieJioM JleMoHCTpHUpYeT TITyOoKHe TECTOBBIA KOHTPOJIb;, | DK3aMeH
CTaHJapTHBIC TEXHUYIECKHE rpy0eiiinye ouMOK B | yJIOBJIETBOPUTEIbHBIE, XOPOIIIKE, HO COIepKAINE | 3HAHUSI M YMEHHS nmabopaTopHbIEe U
TpeOOBaHUS K YMEHHH TI0JIb30BaThCS | HO HE OTJeNbHBIC TPOOETHl B B HCTIOJIb30BaHUH MIPAKTUYECKHE
IIPOEKTHPOBAHUIO CTaHIAPTHBIMH CHCTEMaTU3UPOBAaHHBIE UCTIOJIB30BaHUH CTaHIAPTHBIX MPOTPaMM paboTshl; pemeHue
MIPOTPaMMHOTO 0OecrieueHHs. | MporpaMMaMu YMEHUS 7S aHANIH3a CTaHIAPTHBIX MPOTPaMM JUIS PEIICHUS TEXHUYECKUX | MHIUBHIYaJIbHBIX
CTaHIAPTHBIX JUISL pELICHUsT aHalIn3a TpeOOBaHU K BapHaHTHBIX 3a7a4.
TEXHUYECKUX CTaHIAPTHBIX MIPOEKTHPOBAHUIO
TpeOOBaHUH K TEeXHUYECKNX TPEOOBAHMH | MPOTPaMMHOTO
MIPOEKTHPOBAHUIO K IPOEKTHPOBAHUIO obecrieueHus
MIPOrpaMMHOTO IIPOrpaMMHOTO
obecriedeHus obecrieyeHus
ITK-4.3 Cnocoben ®parMeHTapHO BiafieeT | BrnameeT oTaebHEIMEI JIeMOHCTpHUpYeT B IIeTIOM JleMOHCTpHUpYeT TIIyOOKHE | TECTOBBIM KOHTPOJb;, | DK3aMeH
OCYILIECTBIISITH pa3paboTKy HEKOTOPHIMHM [TAKETAMH | HABBIKAMH YCIICIIHBIE 3HAHUS T10 3HAHUS U nmabopaTopHbIE U
TEXHUYECKHUX TPeOOBAHUH K CTaHZAPTHBIX IIPOTrpamMM | paboThI MporpamMMaM il | CTaHAAPTHBIM po¢ecCHOHATIbHEIE MIPaKTHIECKHE
MIPOTPAaMMHOMY JUTS peIleHns 3a1a4 pereHus 3a1a4 IporpamMMaM JUIs HaBBIKH PaOOTHI B paboTshl; pemeHue
obecrieueHmIo, IpHU ero pa3paboTku pa3paboTku pa3pabOTKN TEXHHYECKUX | CIEIHAIH3HPOBAHHBIX WHANBUIYaIBHBIX
CO3/IaHIH TEXHUYECKUX TEXHUYECKUX TpeGoBaHuUil K CTaHIAPTHBIX IPOTpaMMaM | BapHaHTHBIX 3ajad.
TpeboBaHUi K TpeOoBaHU K IIPOrpaMMHOMY JUIs pa3paboTKu
IPOTrPaMMHOMY IIPOrpaMMHOMY o0ecrneyeHun1o, Mpu ero TEeXHUYECKUX TpeOOBaHUH

obecrieueHunto, mpu
€ro Co31aHuH

O6CCH€‘{€HI/IIO, Ipu €ro
CO31aHHH.

CO31aHUU.

K IIPOrPaMMHOMY
o0ecrneyeHunIo, pu ero
CO3JIaHHHU.
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4. KommjiekT KOHTPOJ/JIbHO-OCHOYHBIX CPEACTB M0 JTUCHUIIINHE

Bomnpocskl Kk 3k3aMeHy
10 JTUCHUITJIIMHE
KoMnbploTepHble TEXHOJOTHM MATEeMATHYECKUX MCCIIe/I0BAHUI

OcHoBbl Mathcad.

Juarnor monb3oBarens ¢ cuctemoir Mathcad.

[TaHenu HHCTPYMEHTOB.

[Tanens MaTtemaruka.

DneMeHTapHbIe BeuuciaeHus B Mathcad.

Tume! JaHHbBIX.

Omneparopsl 1 QyHKIUU.

CrienraabHBIC BEIYUCIICHHS U TPEOOPA30BAHUS MATEMATHUSCKUX (PYHKITHA.
Brrancienue npou3BOIHBIX.

. TabynupoBanue GyHKIUH.

. Beluncnenue npeaenos.

. Komnerorepuslie Texnonoruu (KT) pemenus MaTeMaTHUeCKUX 3ajau.

. Ocobennoctu u cymuHocth KT pemenus 3agau.

. IlporpammupoBanune B Mathcad.

. MeTo/1bl OJICTAHOBKH, Ta0YIMPOBAHUS, BU3yaIU3allui 1 BHIYMCIIEHUS TOIPEIIHOCTEH.
. KomnprorepHble TEXHOJIOTUN CUMBOJIBHBIX BBIUNCIIEHUH.

. CUMBOJIbHBIE BBIYHUCIICHUS B OOBIYHOM U KOMaHHOM BBIYMCIICHUSX.

. CUMBOJIbHBIE OIIEpAINH C BBIPAKEHUSIMHU.

. CuMBOJIbHBIE MHTETpaAJIbHBIE IPEOOPA30BAHMS.

. CuMBOJIbHBIE TPEOOPA30BAHUS MATPULL.

. CuMBOJIbHBIE BBIYMCIICHUS IPU aHATIN3€ (PYHKIIMOHUPOBAHMSI CII0KHOM CUCTEMBI.
. AnreOpa BEKTOPOB M MaTpHII.

. IIpeoOGpa3oBaHys BEKTOPOB M MaTEMAaTHUECKUE ONEPALlMU HaJl BEKTOPAMHU.
. Maremarnueckue onepanuy Haj MaTpULaMH.

. MarpuuHble QYHKIUU U OTIEPATOPHI.

. Busyannsanus BeIYUCICHUH.

. CriocoObI npecTaBneHust (pyHKIHMA.

. 'padmueckoe npencraBieHre PyHKINUNA B KOMIIBIOTEPHBIX TEXHOJIOTUAX

. JIByMepHas 1 TpexMmepHas rpaduka.

. KOMIIbIOTE€pHBIE TEXHOJIOTUY PELIECHUS] YPABHEHUM.

. KT pemenus anredpanueckux U TPaHCLEHACHTHBIX YpPaBHEHHH.

. KT pemenus cucrteM ypaBHEHUH.

. KT pemenus nudepeHnuanbHbpIX ypaBHEHUN U N-0ro MOpsIKa.

. Bbruncnenust unrerpaioB u augdepeHnnanos.

. KT Bbruncienus uHTerpanoB u aquddepennuanos B cucreme Mathcad

. Bbluncienue KpaTHBIX M HECOOCTBEHHBIX HHTETPAJIOB.

. HucneHHble METOIbI BEIYUCIIEHUS CUCTEM AU(PepeHINaTbHbIX YPaBHEHUH



IIpakTuyeckue 3a1aHUs K IK3aMEHY
10 JUCIUTUIAHE

KoMnpbloTepHbIe TEXHOJOTHH MATEMATHUYECKHX HCCIe10BAHUM

1. Pemuthb cucteMy JIMHEHHBIX YPaBHEHUM MAaTPUYHBIM METOJOM B cuctemMe Markanu:
3x+8y-9z=12

5x-9y+2z=34

8x-6y+5z=98

. o — 2
2.YucneHHOE penieHne HeTMHeiHbIX anrebpandeckux ypasnenmii 1(X)=x" +2x +1

3. BBIYHCITH BCE KOPHH IIOJIMHOMA ¢ roMopo Gyukuu Polyroots 8x2 + 2x +3=0
4. CUMBOJIbHOE PEIICHUE CUCTEMbI YPABHEHHI C UCIOJIb30BaHUEM BCTPOEeHHOH (yHKkiuu Isolve.

{03 02 66 -1.1) ‘ 1
45 -18 03 65 | 0.1
M= . | Vo=
-73 07 100 41 0.01
\ 81 -27 87 89 ) 1x 1073
)

5. CuMBoOJIBHOE PCHICHUC CHCTCMbI JIMHENHBIX ypaBHCHI/Iﬁ C 3a,I[aHHOI7I TOYHOCTBIO

(03 02 66 -11) | 1
45 -18 03 65 | 0.1
M= . | Vo=
-73 97 109 -41 0.01
.81 27 87 89 ) 1x10°3)
)

6. Mcnonb3ys ycinoBHyo ¢yHKImI0 If HamucaTs mporpamMmy:
2

x“, eciy x <0,
y(x)=
\/;, ecmt x> 0.
7. Beraucnuts: 4100 = |-10| = 10! =

8. BBINOJIHUTH CIIEYIONINE ONEPALIUH:
0.4 12
I x% - lg(x +2)dx = .[ 92X = X:=2 —x° = isin(x) =
0 08 (sin 2x)2 dx dx

9. IMoctpouts aexaptoBsl (X-Y 3aBucumocts) u nosspueie (lloasipubie Koopauuaren) rpaduxu

CIEIYIOMUX (YHKITHI:
X (o) :=cos(a) - sin(at)

Y(a)=1.5 cos(oc)2 -1

P(a) = cos(a).
I[JUI OTOI'O HEOBXOANUMO OITPEJEJINTH ol KAK HHCKPETHBIPI API'YMEHT HA UHTEPBAJIE OT 0 J10 21 C
IIATOM 7t/30.

10. Ucnionp3yst komanay BectaBka—>Matpuia co3aars matpuiry Q pazmMepom 6x6, 3aoaTHUTh e
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IPOM3BOJILHO ¥ OTOOPA3UTh Tpaduuecku ¢ MOMOIIbI0 KoMaH sl Betaka=1"padpuk=IloBepxHoctu.

11. Ioctpouts rpaduk noepxHoct (IloBepxHocTH) U KapTy uHUi ypoBHS (KOHTYpHBII) 115
(GyHKLNU IBYX IEPEMEHHbIX
X(t,a):=t-cos (o)-sin (o)

2
12. Oto0Opa3uts rpaduuecKu nepecedeHue MoBepxHocTer fI(x,y):= (x Jlroy) u f2(x,y)= 5'005[ . 3 yj :

Marpuiisl 1715t TOCTPOCHHSI TOBEPXHOCTEH 3a1aTh ¢ moMoibio Gpynkunu CreateMesh, sHaueHwst
[IapaMeTPOB HE yKa3bIBaTh. BBINOIHUTH OJHOTOHHYIO 3aJIMBKY JJIs IOBEPXHOCTEN, BEIOpaB U3
KOHTEKCTHOT'O MEHIO KOMaH 1y dPopmar.

13. I'paduyecku OTAETUTh KOPHU ypaBHEeHuUs: X Ig X = 1.
14. IoctpouTts rpaduk dynkuuu f(X) 1 mprOIU3UTENBEHO ONPEICTUTh OJMH U3 KOPHEH ypaBHEHHSI

_ ex—l_XS_X
f(x)= xe[0,1]

15. PEIINTH YPABHEHME F(X)=0 C TOYHOCTBIO € =10 ~4 C MIOMOII[BIO BCTPOEHHOI ®VHKIMN ROOT;

_ 3x—4Inx-5
F()= xe[2, 4]

16. Jlns momuuoMa g(X) X*+ X3 - 17x%- 45X — 100 BBINOJIHUTH ClenyoIne AeHCTBUS:

1) ¢ nomoInpo koMauael CuMBosibl = KoadduimenTsl monuHoMa co3math BeKTOp V,
coJiepkanuii K03 PUIHESHTHI MOJTMHOMA;

2) peuth ypaBHenue g(X) = 0 ¢ momoinsio GpyHkimu Polyroots;

3) pEIIUTh YpaBHEHHE CHMBOJIBHO, HCTOIB3Yys komaHay CumBonbsl = [lepemeHHbBIE =
BpIaucnuTs.

2% +Xo —=5Xg + X4 =4
X —3Xg —6X4 = —
2Xy) — X3 +2X4 =2
Xg +4Xy —TX3 +6%4 = -2

17. Peminth cucteMy JIMHEHHBIX YpaBHEHUH

1) ucnonb3ys Gpyukiuo Find;

2) MAaTpUYHBIM CIIOCOOOM M HCHONb3ys GyHKIuIO ISolve.
2y-mz=a,
. |3x+4ny=a,
18. CUMBOJIEHO PEUINTH CHCTEMBI yPaBHEHH: 5 b nz-z=b,
X+y=bh.
Jy+x=c

19. Haiiti mepBooOpasHyro aHamuTHIECKH 3a1anHol Gyrxmun f(X)= 1/(tg2x +1), ucnonb3ys
onepanyio CumboJbl = Ilepemennbie = UHTErpanms.

20. Tpancnonupyiite matpuny M
1 ahb

X 2 ¢

¥ 3 d

21. Beruucnure onpenennTens MaTpuisl M
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1 ab

X 2 ¢

X 3 d

i ¥ +2ox+5
22 Beluucnure npegen: 7! |

23. Crenepupyiite B cuctreMe Mathcad ciydaitasiii BekTop pazmepHoctd 200, MpOoeKIMH KOTOPOTO
paBHOMEPHO pacnpeziesieHbl B UHTEepBaJIe [O, 1]. Brruncnute ero 4uciioBble XapaKTePUCTHKU.
VYBennunuth pazmepHocTs 10 1000 1 cHOBa BBIYUCIINUTD €r0 YHCIOBBIE XapaKTepUCTUKH. CpaBHUTH
BBIOOPOYHBIE YHCIIOBBIE XaPAKTEPUCTUKH C TEOPETUUECKIUMH.
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CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHASN AKAIEMMUSA

Kadenpa MaremaTuka

20 -20 y4eOHsIii TOA

DKk3ameHaoHHbI oriet Ne 1

IO AUCHUIIIINHE _KOMHBIOTCDHLIG TCXHOJIOTMH MaTCMAaTUYCCKHUX I/ICCJIe[[OBaHI/Iﬁ

JUTs1 OOY4YarOIINXCsl HAPaBJICHUSI TIOJITOTOBKU 01.03.04 TlpukiagHas MaTeMaTuKa

1. Dnemenrtapusle Beuucienus B Mathcad
2. Tumbl TaHHBIX.

3. 3agaua: Crenepupyiite B cucreme Mathcad ciydaiinsiii Bektop pazmeproctu 200, mpoeKun
KOTOPOT'0 PaBHOMEPHO pacIpeiesieHbl B MHTEPBaIe [O, 1]. Boeruncnure ero uncinoBsie

XApPaAKTCPUCTHUKH. VYBeIU4uThH pPasMEPHOCTL 10 1000 1 cHOBa BBIYMCIIMTE €TI0 YHCJIOBEIC
XapaKTCPHUCTHUKU. CpaBHI/ITI) BI)I60pO‘-IHI)Ie YU CJIOBBIC XapaKTCPUCTUKH C TCOPCTUUCCKHUMU.

3aB. kadeapoit Koukapos A.M.
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KoHTposbHBIE BONIPOCHI K pa3ienam

o aucHumuinae KoMInbHTEepPHbIE TEXHOJOTHH MATEMATHYECKUX MCCAeT0BAHMIA

Pa3nen 1. KomnbloTepHasi TeXHOJI0TUSI MaTeMaTHYeCKUX uccjaenqoBanuii Matcad

Ocuosel Mathcad. Jluanor noas3oBaress ¢ cucremoi Mathcad.
[Tanenu HHCTPYMEHTOB

TuIbl nepeMEeHHBIX.

UucaeHHbI 1 CUMBOJIBHBIN TTPOIECCOPBI
Mathcad B posu kanbkyssTOpa.

Jlornueckuii onepartop

Apudmernueckuii onepaTop

MatpuuHslii oniepaTop

BrrunciauTenbHbIA U CHMBOJIBHBIN OIIEpaTOPbI
Brruncnenre cyMMbl U IPOU3BEICHUS Pslia YUCE.
Pasnoxxenne GyHKINU B CTENIEHHOH PSiL.
PanxupoBaHHbIE IEPEMEHHBIE

AunrebOpa BekTOpoB U MaTpull B cucteme Mathcad.
Maccussl.

MaremaTtnueckue onepanuu HaJl MaTpULAMU.
Matpuunbie GyHKIIMH U OTIEPATOPHI.
Boruncnenue npou3BoAHbIX.

TabynupoBanue GyHKINH.

Brrunciienue npeaenos.

Busyanusaiust Berauciaenuit B cucreme Mathcad.
JIBymepHas u TpexmepHas rpaduka.
[ToBepxHOCTH B TpeXMEpPHOI rpaduke

Pa3gen 2. CuMBoJILHBIE BoIuucjaeHus B cucreme MathCAD

CuMBOJIbHBIC HHTETPATBHBIE H MATPHYHBIC IPE0OPa30BaHUSL.

[Tonuromsr B Mathcad ¢ cuMBOJIBHBIM OTIEPaTOPOM

MeTo/bl TOICTAHOBKH, TA0YIMPOBAHNUS, BU3YaJIH3allUU U BEIYUCIICHHS TOTPEITHOCTEH.
[TpoBe/eHNE BEIYMCIUTEIBHOTO IKCIIEPUMEHTA U HMUTAIIMOHHOTO MOJICIIMPOBAHUS
Komannnslii (onepaTopaMu) pexkxuM paboThl ¢ BEKTOpPAMH M MAaTPHUIIAMH.

CuMBOJIBHBIC TIPEOOPa30BaHHS MATPHIL.

Pemrenne cucrem ypaBHeHHI

HuddepenunanbHble HCYUCTECHUS

Merto/1pI TOMCKA KOPHEH YpaBHEHHI C CHMBOJIBHBIM OIIEPaTOPOM

Pa3nen 3. [IporpammupoBanue B Mathcad

Cpena mporpammupoBanust B cucreme Mathcad.
[Tanenb mpoOrpaMMHUPOBAHUS U €€ HHCTPYMEHTBI
[Moanporpamms B cucteme Mathcad

Mactep GyHKIME U1 TPOrpaMMHUPOBAHHUS
MoybHOE TPOTpaMMHUPOBaHKE
Be3moayapHOE POrpaMMUPOBaHHE

28



[ToanmporpamMmpl-G yHKITHH
Pa3znea 4. UncieHHble MeTOAbI pellIeHN s HAYYHO-TIPAKTHYECKHUX 32124

KomMmIbproTepHbIe TEXHOJIOTHH pellieHUs ypaBHeHuit B cucreme Mathcad.

KT pemenus anredpanveckux U TPaHCIICHCHTHBIX YpaBHEHUI.

KT pemienust cucrem ypaBHEHU.

KT pemenust nuddepeHnanbHbIx ypaBHEHHA U N-0T0 MOPsAKA.

Beruucnenus uarerpanos u auddepennuanos B cucteme Mathcad.

Meto/ibl ¥ aNrOPUTMBI BBIYMCIICHHS UHTETpasioB u auddepenimanos B cucreme Mathcad.
YucneHHble METO/IbI BBIYUCIIEHUS cucTeM UG depeHMaTbHbIX YpaBHEHUH

CuMBOJIbHBIE MHTETPAIbHBIE TIPE0OPa30BaHUS
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TecToBBIE 3a1aHUA

10 AN CHUIIJINHC KOMHI)I'OTCDHI)IE? TEXHOJOI'MH MAaTEMAaTUYCCKUX MCCICAOBAHUM

Pa3nen 1. KomnbloTepHasi TeXHOJI0TUSI MAaTeMaTHYeCKUX uccjaenqoBanuii Matcad

1. OcHoBHoe npeanazHaueHue nakera MathCad

1. ocymiecTBiIeHUs pabOTHI ¢ rpagUIECKUMH U TEKCTOBBIMU (haitiamMmu
2. st IpoeCCHOHAIBHBIX MATEMATHKOB

3. paboThI PacuCTIYNKOB-UHIKCHEPOB

4. co3/1aHus MPE3EHTAIMOHHBIX CJIA/I0B

2. Bcnomorarenbhbie nepemennsie B MathCad, obGecrieurnBaroine MHOKECTBEHHOCTh 3HAUCHHI B
YKa3aHHBIX IPAaHULIAX U 3aJJaHHOM IlIare, Ha3bIBarOTCA

. CucteMo00pa3yronMMy 3JIEMEHTaMHU BXOHOTO s3bika B cucteMe MathCad siBnsirorest
. IEpEMEHHBIE IEUCTBUTEIHHOTO THUITA

. (DyHKIIMU C HECKOJIBKUMHU apTyMEHTaMu

. OIIEPaTOPBI BCTPOEHHOTO SI3bIKa MPOrPAMMHUPOBAHMS

. oTiepaTopsl U HYHKIIUU

WD~ W

. UmenoBannsie nepemennsie B MathCad nensitcs Ha
. OOBIYHBIE U CUCTEMHBIE

. IPOCTBIC U CIIOYKHBIE

. IEpEMEHHBIE C MHJIEKCOM U 0€3 MHIeKca

. JIOKaJIbHEIE U II100aIbLHBIE

A WND~ D

. OnepaTopsl TOKAJILHOTO U I100aJIbHOT0 MPUCBAUBAHUS SBIISIIOTCS ONIEPaTOpaMHU
. BBOJIa UH(OpMaL1H

. onpenienieHust GyHKIUU

. BbIBOJIa MH(OpMaIuu

. OTIpEJIENIEHNUs olepaTopa

W~ Ol

6. ByseBsl onepaTopsl MOTYT BO3BpAIaTh TOJIBKO

7. Onepatop nmpucBauBanus nepemeHHo B MathCad ncnonbs3yer 3HaK

8. Oneparop rmodansHOTro npucBanBanus B MathCad o603HagaeTcss CHMBOJIOM

9. Onpenenenne TUCKPETHOHN TIEPEMEHHOM UMEET BH/T
1. x=0.5

2. x=0.5

3. x=0.5

4. x—>0.5

10. TaGynupoBanue ¢pynkuun B MathCad sto

1. npencraBnenue GyHKIMHU B BUI€ TaOIUIBI

2. npeoOpa3oBanue (PyHKIMH ¢ TOMOLIbIO KinaBuim TAB
3. HaxOXKJIEHWE MTPOU3BOAHON (PYHKITMU B TAOJIMIIAX
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4. HaxoXJeHHe HTerpana QyHKUNU U MPEACTaBIICHUE pe3yibTaTa B BUJE TaOIHUIIbI

11. JIns 6pIcTpOTO TOCTPOCHUS Tpadrika MOBEPXHOCTH HYKHO

1. BBeCTH HaHHBIE JUIS TOCTPOCHHUS MaccUBa WM (YHKIMIO 2-X TIEPEMEHHBIX, BBI3BATh
rpaduyeckoit oomactu komanoi «Ctrl+2» u 3anonHUTH MapKep BBOIA

2. BBECTH JaHHBIC /IS TIOCTPOCHHUS MAcCHBA WJIM BBECTH (YHKIHUIO 2-X TMEPEMEHHBIX,
m1abJ10H rpadudeckoit ooaactu komanaoi «Ctrl+3» u 3amoaHuTs Mapkep BBoja

3. BBECTH MJaHHBIC IS TOCTPOSHUS MAcCHBA WM BBECTH (YHKIHIO 2-X TIEPEMEHHBIX,
m1absoH nmoBepxHocTH «Ctrl+4» u 3anonHuTh MapKep BBOJIA

4. BBeCTH JaHHBIC JJI MOCTPOCHUS MACCHBAa WJIH BBECTH (YHKIUIO 2-X TMEPEMEHHBIX,
m1abJ10H rpadudeckoit ooaactu komanaoi «Ctrl+1» u 3amoaHuTs Mapkep BBosa

ra0JIoH

BbI3BAaTh

BbI3BAaTh

BbI3BAaThb

12. Hawubounpllee 4YHCIO JHMHEHHO HE3aBHCUMBIX CTOJ'I6I_[0B MaTpuibl, OHNPCACIACT BCTPOCHHAA

byHKUIHS

1. augument
2. rank

3. otherwise
4. given

13. CucreMHas iepeMeHHas1, ONPEACIISIONas HHICKC ISl SJICMCHTOB MaTPHIIBI

14. beicTpoe co3ianre TEeKCTOBOM 00J1acTH 00€CTIeunBaeTCsl BBOJOM 3HAKA
1. (+) OTHOMMEHHOH KJIaBUIIIM BEPXHETO PETUCTpa KJIaBUATYPbI
2. (*) oIHOMMEHHOM KJIaBHUILIK BEPXHETO PETUCTPA KJIABUATYpPHI
3. (*) OIHOMMEHHOM KJIaBUILK BEPXHETO PErHCTpa KJIaBUATyphI
4. (?7) OTHOMMEHHOW KJIaBUIIN BEPXHETO pErucTpa KIaBHaTypbl

15. IlepemenHass X sBISIETCS pAaH)XKUPOBAHHOM B Cilydae
1. x=5

2. x=112.5

3. x=11.2.5

4. x =1+4i

16. @yHK1MSA, BHITOIHSIONIAS ONEPALUI0 PA3IOKUTH HA MHOKHUTEIN
1. factor

2. expand

3. simplify

4.substitute

Dopmupyemas komnemenyus [1K-3

7 2
17. 3aganbl MaTpunpl: 4 = 1 b= 3 Bri6epuTe neiicTBe, KOTOPOE HEJb3s BBITIOJHUTD
1.a+b
2.b'
3.a<b
4. a"
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Paznen 2. CuMBoOJIbHBIC BbIYUCIeHN B cucTteme Mathcad

1. Oneparop cumBoJibHOTO BhIBOJIa B MathCad

. Pemmenne anreOpandeckux U TPAHCIICHACHTHBIX YPAaBHCHHUM OCYIIECTBIIACT (PYHKITUS
root

. find

. polyroots

. Isolve

NWN RPN

w

. Pemenue cucrem ypaBHEHUI METOIOM UTEpallUii OCYILIECTBISET (PYHKIIMS

. 3uauenue Osoka Given - Find

. IaeT BO3MOXKHOCTh PEIIaTh CUCTEMY ypaBHEHHIA

. CITy’)KeOHOE CJIOBO ISl PELICHHS YpaBHCHUN

. 3a0aem 6bllll/lC.7lum€JlebllZ 6/107(' Peuerus aﬂee6pauqecxux ypaeHeHuﬁ
. 3a1a€T BBIITIOJIHCHUC HpOFpaMMHOFO MOI[y.]'I?[

A OWNEFE D>

5. Jns Toro uroObl 0TOOpa3suUTh HAa OJHOM KOOPAMHATHOW IJIOCKOCTH HECKOJBKO TI'padUKOB,
HE00X0/IMMO B MapKepe OpJIMHAT BBECTU CHHMCOK (GYHKUUHN yepes

1. Touky ¢ 3ansToi (;)

2. nBoerouue (:)

3. 3ansaTyio (,)
4. amnepcann (&)

7. JIns pemieHUs JIMHEMHOTO WM HEIMHEHHOro Aud@epeHnnanbHOro ypaBHEHUs N-TO HOpsIKa
UCIOJIB3YETCS (PYHKIIUS

1. odesolve (x,b,n)

2. solve (x,y)

3. Isolve (M,V)

4. Finde(x,y,z)

8.Yupouienue moasiHTerpansHoi Gyakinun B MathCad MOXHO BBITOJHUTH, BOCIOJIH30BABIINCH
byHKIUIMU

1. Simplify u Odesolve

. Factor u Finde

. Simplify u Factor

. Given u Simplify

B WN

. @ynkius mod (a,b) Haxoaut
. HOK(a,b)

. HO/I (a,b)

. Ocmamok om Odenenusi a na b
C a™b

~w iD= o

10.B okHe s mOCTpOeHHsI JeKapToBa rpaduka, IycToe IOJIe B CepelMHEe TOPU3OHTAIBHON OCH
IIpEeHA3HAYEHO

1. g AMCKpeTHOMN epeMEHHON

2. JIns 3HaueHus1, yCTAaHABIMBAOILIETO pa3Mep FPAHUIIBI

3. st pyHKIMM

4. JIns Ha3BaHUS OCH
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11 (I)yHKIIHH, BBINNOJIHAKIIAA BBIYUCJICHUEC ITOJITUHOMHUAJIBHBIX K03(l)(l)I/IIII/IeHTOB
1. simplify

2. coeffs

3. factor

4. float

12. Jdas T1oro urtodoni MathCAD mnpousBes omepanuio pa3jioiKeHHUs] HA MHOXKHTEIH U
COKpalleHHe JpoO0u BbIPAKECHUS (125y3 + 6)/ (l— 7y +20y? ), 3aMuch JEUCTBUS JOJDKHA HMETh
CJIEAYIOLIMHA BU:

1. (125y° +6)/(L— 7y + 20y? )factor—

2. factor— (125y° +6)/(1—7y +20y?)

3. (125y° +6)/(L— 7y +20y? ):=

4. factor (125y° +6)/(1—7y +20y?)—

13. B oxHe 1151 IOCTPOEHUsI IeKapToBa rpadguka mycroe noje B cepeinHe BePTHKAJILHOI ocH,
npeIHa3HAY€eHO, s

1. 3HaveHus, yCTaHABIUBAIOILIETO pa3Mep TPaHUIIbI

2. U1l TUCKPETHOM NIEPEMEHHOM

3. ans otoOpaxeHust PyHKINU

4. i1 Ha3BaHUS OCU

14. Komanma substitute ucrmonb3yercss i NMOJACTAHOBKH 3HAUCHHH MEPEMCHHBIX B (GOPMYIy ¢
MOCJICTYIONUM €€ BBIYMCICHHEM. BriOepuTe MpaBUIbHYIO 3aIHCh

1. ax’ + bx + c,substitute,x =5| »

2. ax” + bx + c,substitute x =5 | _
3. ax” + bx + ¢ substitute , x =5

4. ax’> +bx + ¢ substitute x=5 —»

-

Pa3nen 3. [IporpammupoBanue B Mathcad

1. ®opmupoBaHUe NPOrPAMMHBIX MOAYJICH OCYLIECTBJISAETCS € OMOIIbIO AHEIH
1. symbolic

2. programming

3.addling

4. calculus

2. llporpamMmma, HanMcaHHAasi cpeAcTBaMu porpammMupoBanus Mathcad, naspiBaercst
l.mporpaMMHBII MOIYJIb

2. byHKuUSA

3.1mporpaMMa Ha SI3bIKE€ BBICOKOTO YPOBHSI

4. mporpaMMHbIN MOJYJb, TH0O0 PYyHKIINS

3. YkaxuTe oneparop HMKJIa
1. for, continue
2. for, break
3. if, continue
4. for, while
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4. OnepaTop, BBINOJTHSAIOIIHI (1)yHKIII/II/I BHYTPEHHEI0 JJOKAJIBLHOI'0 IPUCBAUBAHUA

=)
<«
-

~— —

AW
NN NN
N—r

1if x>0
-1otherwise

1. nmporpaMma BBIBOJIUT HOJOXKUTEIBHYIO €IUHUILY
2. mporpamMma BO3BpaIllaeT OTPHIATEILHYIO €AMHHUILY
3. 1m000€ MONOKUTEIBHOE YUCIO

4. mporpamma OCTaHABJIMBAETCS

5. Uro Bo3Bpamaet Bbipa:keHue f(x):= Nnpu x He 00JibIIIE HYJIS

. OnepaTop break HCII0JIB3YETCHA COBMECTHO C onieparopom
if

. while

for

. CO BCEMHU OllepaTopaMu

AWNE S

. Oneparop while ciryskuT 1718 OpraHM3auuu HUKJI0B

. AEUCTBYIOLIMUX 0 TEX MOpP, IOKa HEKOTOPOE JIOTMYECKOE YCIOBUE JIOKHO

. JEMCTBYIOLIUX JI0 T€X MOP, TOKA HE BBIIOJIHAETCS HEKOTOPOE JIOTHUECKOE YCIOBHE
. IEHCTBYIOLIMX /10 T€X Op, I0KA HE OOHAPYKUTCSI HEKOTOPOE JIOTUYECKOE YCIIOBHE
. AEUCTBYIOLIUX JI0 T€X MOP, IOKA BBIIIOJIHAETCS HEKOTOPOE JIOTMYECKOE YCIOBHE

AW —

Pa3nesn 4. UnceHHbIe METOABI PEIICHHS] HAYYHO-NIPAKTHYECKHUX 32124

1. ®ynkuus runif() 3agaeT BeKTOP CIYYaHHBIX YHCE], KaXKI0€ W3 KOTOPHIX HMeeT
pacnpeneinenue

1. HOpmasbHOE

2. JOTHOpMaJIBHOE

3. paBHOMEpHOE

4. DKCIIOHEHIMAJIBHOE

2./li1s1 BBOJa NPOM3BOAHON (PYHKIMH HEO0X0AMMO HCIO0JIB30BATH NAHEJb HHCTPYMEHTOB
1.calculator

2.boolean

3.evalution

4. calcuus

w

q)yHKI[I/IH AJId TeHepaluM I0CJ€A0BaATCJIbHOCTH CJIy'-[ﬂlele BCJIMYUH HaAXOAUTCHA B
KaTeropuu

. statistics

. random numbers

. probaility distribution

. probability density

A WN B

5N

. PankupoBanHasi nepeMeHHas 3ajana B Bujae x=1, 5..13. CkoJIbKO 3JIEeMEHTOB B MacCUBe
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A OWONEFES

A OWON P ®

9

. Kakasi COBOKYNHOCTh YHKIIMI pelIiaioT 32/1a4y JUHEHHON anNnpoKCUMAIIHU

. slope, intercept
. interp, genfit

. genfit, linfit

. given, intercept

. HesiuHeliHOM (pyHKUMEH anMpoOKCUMALNH ABJIAETCH PyHKUMS
linfit

. genfit

. intercept

. root

. (I)yHKIII/Iﬂ NOJUHOMHAJILHOM AlllIpOKCHUMalUH, I3TO

. interp

. intercept
. genfit

. linfit

J1J1s1 pacmpeHusi MPOrpaMMHOr0 0JI0Ka UCMOJIb3YeTCsl OIepaTop

10.Omnepatop otherwise ucnosb3yercsi BMecTe ¢ 0ePaTOpoOM
1. Random

2. If

3. Continuo

4. For
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KoMmuiekT 3apanuii AJ1s1 J1iabopaTopHOM padoThl

10 AN CHUIIJINHC _KOMHBIOTCDHLIG TEXHOJIOI'MH MAaTEMAaTUYCCKUX MCCICAOBAHUM

Pa3nen 1. KomnbloTepHasi TeXHOJI0TUSI MaTeMaTHYeCKUX uccjaenqoBanuii Matcad

JlabopaTopnasi padora Ne 1
Tema: IIpocreiimue Beraucinenus B MathCad
Hean: HayunTbes 3anaBaTh QyHKIMY U HAXOJUT €€ 3HAUCHUS
Kpartkoe cogep:xanmue:
1. U3yueHne MHCTpYMEHTAIBHBIX Bo3MoxkHOCcTel MathCad st paboTsl ¢ hyHKIMsIMA
2. O3nakomJieHue ¢ r1aBHbIM MeHI0 MathCad u ¢ MmaremarnyeckumMu naHeNns MU HHCTPYMEHTOB
PexoMeHIa1IUM 110 OPraHU3ALMH CAMOCTOSITEILHONH PadoThI:
- U3y4YCHHUE 3a/IaHHs K JabopaTopHOil paboTe
- U3y4eHHe MaHeNeii HHCTPYMEHTOB, IPEyCMOTPEHHBIX 33JaHUsIMU K J1JAOOpaTOpPHO# paboTe
- U3yYCHHUE IJICKTPOHHBIX UCTOUYHUKOB MO TeMe JabopaTOpHOI pabOTHI.
Conep:kanue oTuyéra:
HOJrOTOBKA OTYETA B COOTBETCTBHHM C 33J]aHUEM K JJaOOpaTOpHO# padoTe.

®opma oTyéTa: ycTHasI 3aLIUTa Ja0OPaTOPHOI padoTHI.

JladbopaTopnas padora Ne 2

Tema: IlocTpoenne u popmaTtupoBanme rpagukoB

Hess: HayuuTscst CTpOUTH IBYXMEpHBIE, TPEXMEPHBIE TPaPHKH, MOJISPHBIE, TPEXMEPHBIC
MOBEPXHOCTH, TIOCTPOSHUE MPABUIBLHBIX MHOTOYTOJIBHUKOB U UX (popMaTUpoOBaHHe
Kparkoe cogepxanue:

Kpatkuii ananu3 nocTaBieHHO 3a/1a4H, TAHETh HHCTPYMEHTOB- [ paduku
[TocTpoenue rpagukoB B pa3IMUHbIX CUCTEMAaX KOOPIUHAT

Ornpeznenenue coctaBa KOOpAUHAT

Bb160p MHIMBUyaIbHOTO 3a/1aHUS U €70 peann3aius

PexoMeHgaumnu mo opranu3amum cCaMoCTOATEIbHOMH padoThI:

- U3yYEHHE MTOCTABICHHOM 3a/1auu

- U3y4YeHHe 3a/1aHus K 1abopaTtopHoit paboTte

- U3y4YCHHE AIEKTPOHHBIX HICTOYHHUKOB 110 TeMe Jab0opaTopHOil paboTHI.
Conep:xanue oT4éra:

MOATOTOBKA OTYETa B COOTBETCTBHH C 33JJaHUEM K JIabopaTOpHOii paboTe.

agkrowpnE

®opMa 0TUETA: YCTHAS 3aUTA JIA00PATOPHOI padoThI.

JlabopaTopnasi pabora Ne 3

Tema: MaTpu4Hble BbIYHCICHUS

Heanb: Hayuutbes paborats B cucreme Mathcad ¢ oqHOMepHBIMU (BEKTOPaMH) U IByMEPHBIMH
(matpuibl) MmaccuBami. [lanens nucTpymenToB «Matpuiay

Kparkoe cogepxanue:

1. O3HaKOMHTBCS U Pa300paThCs CO BCeMH (PYHKLHUSAMH U ONepaTopamMu Juis paboThl C MaTpULIAMH U
BEKTOpPaMH

2. Marematuyeckast aHellb HHCTPYMEHTOB Matrix

3. OnepaTopbl BEKTOpU3AIUU

4. CUMBOJIbHBIE OTIEpALlUU C MAaTPULIAMU

5. ®yHKIUHU 711 MATPUYHBIX ONEpanuid

PexomeHaannu mo OpraHu3auu CaMoOCTOATEILHON padoThI:
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- U3Y4YEHUE MMOCTABJIEHHOM 3aa4u

- U3y4YCHHeE 3a/1aHus K 1abopaTopHOi padoTte

- U3YYCHUE ICKTPOHHBIX HCTOYHUKOB I10 TeMe T1a00paTOpHOI paboTHI.

- OmMcaTh IMaHEM WHCTPYMEHTOB [UIS MATpPHUI] M Pa300paThCsi B TEXHOJOTMU WCIIOJIb30BaHUSI
GbyHKIMH 17151 IOMCKa cOOCTBEHHBIX BeKTopoB 1 uncen B MathCad

Conep:xkanue oTuéra:

MOJI'OTOBKA OTYETA B COOTBETCTBHUH C 3aJ]aHUEM K JJAOOpaTOPHOU padoTe.

dopma oTUéTA: YCTHAA 321HUTA J1a00pPaATOPHO padoThlI.

Pa3nen 2. CuMBoOJIbHBIE BhIYUCIeHNd B cucteMe Mathcad

JlabopaTopnasi paGora Ne 4

Tema: CumBoJibHbIE BbIuucIeHus B Mathcad

Hesn: PazoOpatses ¢ MmeHIo Simbolics ¥ ¢ maHEeTbI0 HHCTPYMEHTOB, /1€ HAXOISATCSI KHOIIKH,
COOTBETCTBYIOIIHUE CIEIUPHUUSCKUM KOMaH/IaM CHMBOJIBHBIX TIPe0Opa30BaHUii.

Kpatkoe conep:kanue:

1.03HaKOMHUTBCS € TEXHOJOTMEH CHMBOJBHOTO MPeoOpa3oBaHUs HAa MPUMEPE Pa3IOKCHHS
BBIpaKCHUS

2.03HaKOMHTBCS CO BTOPBIM CHOCOOOM CHMBOJIBHOTO MpPeoOpa3OBaHUs, HCIOJIb3YS MPH 3TOM
CTECIUATBHBIA HHCTPYMEHT « —>», Ha3bIBAEMbIH OMEPaTOPOM CHMBOJIHLHOTO BHIBOJIA.

5.BBINOIIHUTG UHIAMBHIYyaJIbHOE 3a/IaHUE 110 BAPHAHTY.

PexomMeHaanum 1no OpraHu3any cCaMoCTOSATEILHON padoThI:

- U3y4CHUE MMOCTABJICHHOM 3a/1a4n

- UW3y4yeHHE MAaTEMAaTHYeCKOW TMaHEeNW MPEIOCTaBISIeMbIle  BO3MOXHOCTH  CHMBOJIBHOTO
npeoOpa3oBaHUs

- U3YYCHUE AJICKTPOHHBIX HCTOYHHKOB IO TeMe 1a00paTOPHOI paboTHI.

Conep:kanue oTuéTa:

MOJIFOTOBKA OTYETa B COOTBETCTBHUH C 3aJ[aHUEM K JJAOOpaTOPHOI padoTe.

®opma oTuéTa: yCTHAdA 3a1MTa JJa00PATOPHOH PadoThI.

JlabopaTopnasi padora Ne §

Tema: Pemienne ypaBHeHUH M CHCTEM YPaBHEHHUH

Hean: HaydnTbces 4ncieHHOMY METOAY ITOMCKa KOPHS YpaBHEHUS

Kparkoe cogepxanue:

1. HayuuTbcs 4YHCIEHHBIM METOAAM YTOYHEHHs 3HAYCHHMs KOPHS YypaBHEHHs A0 3aJaHHOM
TOYHOCTH C UCIIOJIb30BaHUEM CHUCTeMHOH nepemenHoi TOL

HayuuTbcs ucnonb30BaTh IpU 3TOM CHEIUAIbHbBIE ONIEPATOPHI-PYHKIINH
HayuuThcs nicaTh JUCTHHT TporpaMmbl B cpeae Mathcad

Haxoxnenne kopHel OJIMHOMOB

Haxoxnenue kopHell ypaBHEHU TyTeM CUMBOJIBHBIX IPe0Opa3oBaHui
UucneHHbIN TOUCK PELIEHUS] CUCTEMBI YPaBHEHHUI U HEPABEHCTB
BbINOMHUTE MHAMBUyaIbHOE 3a/laHUE 10 BApUAHTY

PeKOMeHIlaIII/II/I 10 OPraHU3ANMH CAMOCTOSITE/IbHON PadoThI:

- U3y4EHHE II0CTABICHHON 3a1a4u

- U3y4eHHe 3a/laHus K 1abopaTopHO# paboTe

- U3y4EHUE TEKTPOHHBIX HCTOUHUKOB I10 TeMe JabopaTOpHOI paboThI.
Conep:xanue oT4éra:

MOATOTOBKA OTYETa B COOTBETCTBHHU C 33JJaHUEM K JIabopaTOpHO padoTe.

Noogakown

®opma oTuéTa: yCTHAA 3alIUTa JJa00paTOPHON PadoThI.
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JlabopaTopnasi paGora Ne 6
Tema: Inddepenunanbubie ncunciaenns B Mathcad
Heanb: HayunTbcst BBIYUCIATH MPOU3BOIHBIC JTF000TO mopsiaka B cucteme Mathcad
Kpartkoe cogep:xanue:
1. CumBonbsHOe auddepeHIupoBaHNe
YacTHble IPOU3BOAHBIE
Beruucnenue rpaguenTa GyHKIUM JBYX EPEMEHHBIX

2
3
4. TlocTpoeHue BEKTOPHOTO IO rpajueHTa GyHKIUH JIBYX MTEPEMEHHBIX
5. BbINoNHUTE UHAMBUAYAIBHOE 3aaHKE

PexomeHannu 1o OPpraHu3anu CaMoOCTOSATEILHON padoThI:

- U3y4YCHUE MMOCTABJICHHOM 3a/1aun

- U3y4YeHHeE 3a/1aHus K 1abopaTopHOi paboTte

- U3YYCHHE AJICKTPOHHBIX ICTOYHHUKOB 10 TeME J1ab0paTOpHOI paboTHI.
Conep:xanue oT4yéra:

MOJIFOTOBKA OTYETa B COOTBETCTBHUH C 3aJ[aHUEM K JJAOOpaTOPHOU padoTe.

dopma oTYéTA: YCTHAA 321HUTA J1A00paTOPHOH padoThI.

Jlaboparopnasi padora Ne 7

Tema: UnTerpansubie ucuncienus B Mathcad

Heas: Onepanus UHTETPUPOBAHMSI B HAYYHBIX UCCIIEIOBAaHUSX M HA MPAKTHUKE BCTPEUAOTCS OYEHb

yacto. Mcnone3ys crangaptabie cpeictBa Mathcad HayduThCs BBIYMCIISITE HHTETPAJIBL:

HEOoIllpeIeJIeHHbIE, ONpe/IeTIeHHbIE, KpaTHbIE U HECOOCTBEHHBIE.

Kparkoe cogepxanue:

1. Hcnonp3oBaHue onepaTopa HHTETPUPOBAHUS B (DYHKIIMH MTOJITB30BATEIIS

2. PesynbpraT YMCIEHHOTO MHTETPUPOBAHUS 3aBUCUT OT BCTPOCHHOM KoHCTaHThI TOL.

3. UYeTrbIpe YUCIEHHBIX METOJA UHTETPUPOBAHUS:
- Romberg (Pom6epra)- s 6onbmivHCTBa PYHKITUHN, HE COJEPIKAIIUX OCOOEHHOCTEH;
- Adaptive (AnanTuBHBIN)- 11 GYHKIMHA, OBICTPO MEHSIOIUXCS HA HHTEpBajle HHTETPUPOBAHUS;
- Infinite Limit (beckoHeuHbIl npesen)- 115l UHTErpajoB ¢ OECKOHEYHBIMHU IpenenamH ();

- Singular Endpoint (CunrynsipHas rpaHuna) - 1Ji1 HHTErpajoB ¢ CUHTYJISPHOCTBIO Ha KOHIIE.

4. CUMBOJIbHBIN MTPOLIECCOP B UHTETPUPOBAHUU

5. BeinosHeHne HHAMBUAYAIBHOTO 3aJaHUs

PexomMeHnaanmuu no OpraHu3anuy CaMoOCTOSITEIbHOM PadoThI:

- U3y4YEeHHE ITOCTABJICHHOM 3a/1auu

- U3y4eHHe 3a/laHus K 1abopaTOpHO# paboTe

- U3y4EHUE IEKTPOHHBIX HCTOYHUKOB I10 TeMe Ja00opaTOpHOI paboThI.

Copep:xanue 0oT4€Ta: MOJIrOTOBKA OTYETA B COOTBETCTBUU C 33aJJaHUEM K JJaOOpaTopHOM padore.

dopma oTUéTA: YCTHAS 3a1UTA JIA00PaATOPHOI padoThI.

Pa3znean 3. [IporpammupoBanune B Mathcad

JlaGopaTopnas padora Ne 8
Tema: IIporpammupoBanue B Mathcad

Heas: HayunTbes nucath nmporpammel B cpeae Mathcad u monb30BaThes Ipu ATOM  TTaHEINBIO
IPOrPaMMHUPOBAHHUS

Kparkoe cogepxanue:

1. Cospmanue cpepl IS TPOrpaMMHUPOBAHUS

2. DopMHUpPOBaHHUE OMEPATOPOB JUCTHHTA MPOrPAMMBI HCITOJIB3Ys TAHENb MPOrPAMMUPOBAHHUS
3. Pa3o0paTbcst ¢ YCIOBHBIMU ONIEPATOPAMH U UX CXEMOMH

4. Tlmki ¢ ycaoBHEM M UK ¢ mapameTpoM B cucteme Mathcad

5. BHINOIHATS HHIMBHAYATBHOE 33 aHHIE
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6. IIporpammebl, cOCTaBJICHHBIC U3 HECKOJIBKUX OIEPATOPOB

7. OO6paboTka OMHKOOK.

PexomeHannu 1o OPraHu3anu CaMoOCTOSATEILHON padoThI:

- U3y4YCHUE MMOCTABJICHHOM 3a/1aun

- U3y4YeHHeE 3a/1aHus K 1abopaTopHOi paboTte

- U3YYCHHE AICKTPOHHBIX ICTOYHHUKOB 10 TeME J1ab0paTOpHOI paOoTHI.
Conep:xanue oT4yéra:

MOJIFOTOBKA OTYETA B COOTBETCTBHUH C 3aJ[aHUEM K JJAOOpaTOPHOU padoTe.

®opMa 0TUETA: YCTHAS 3aUTA JJA00PATOPHOI PadoThI.

JlaGopaTopnas padora Ne 9

Tema: TekcToBblii mpoueccop u opopmirenne rokymento B Mathcad
Heanb: Hayuutbes padotats B cpeae MathCad kak B TEKCTOBOM peiakTope
Kpatkoe cogep:xanue:

Pabota ¢ TeKCTOBBIM 0JI0KOM. PaboTa ¢ TEKCTOBBIM KYPCOPOM Pa3InIHbIX KOHPHUTYpAIHii
dopmaTupoBaHUE TOKYMEHTOB

Pa3melieHne TEKCTOBBIX OJIOKOB Ha CTPAHUIIE

BamuTa 10KyMeHTOB B cucteme Mathcad

BBINONHUTE MHANBUIYATEHOE 33/ 1aHHE

PeKOMeHJIaIII/II/I 0 OPraHU3aIMN CAMOCTOSITE/ILHOM PafoThI:

- U3y4CHHE MOCTABICHHOM 3a/1a4n

- U3y4CHUE 3a1aHus K JabopaTopHOi padoTe

- U3yYCHHE JJIEKTPOHHBIX HCTOYHUKOB IO TEME JIAO0PaTOPHOI pabOTHI.
ConepxaHue oT4éTa:

MOJIrOTOBKA OTYETa B COOTBETCTBUH C 3a/IaHHEM K JlabopaTopHO# pabdore.

COrwWNE

dopma oTUéTA: YCTHAS 321IUTA J1A00pPaATOPHO padoThI.

Pa3nes 4. UnceHHble METOABI PEIICHHS HAYYHO-NIPAKTHYECKHUX 32124

JlabopaTopnasi paGora Ne 10
Tema: KOMHBIOTQpHLIe TCXHOJIOTHHN OJI1 MaTEMAaTHYCCKUX I/ICCJ'Ie,HOBaHI/Iﬁ
Ilesn: PaGoTa ¢ reHepaTopoM cay4aiiHBIX YMCeJI M C ONMUCATEIbHOI craTucTukoii B MS EXxcel n
Mathcad
Kparkoe cogep:kanue:
1. OnucarenbHas cratucTuka. ['eHepanyst ciydailHbIX YnCel.
2. HopMastbHBIH 3aKOH pacIpe/IeIICHHS.
3. ®opmyna Creprkeca v IUIOTHOCTh BEPOSTHOCTH pacIIpeIeIeHusI.
4. TTonuroH 4acToT.
5. I'paduyeckast MojieNb MPeICTABICHHS TAHHBIX.
6. MHTepnperaiivs NOoMTy4YeHHBIX Pe3yIbTaTOB
PexoMeHganmuu mo opraHu3annu cCaMoCTOATEIbHON padoThI:
- U3y4eHHE 3a/1aHus K JabopaTtopHOil paboTe
- U3y4YCHHE MaHeNIe HHCTPYMEHTOB, MPEIyCMOTPEHHBIX 33IaHUSIMH K Tab0paTopHOl paboTe
- U3yYEHUE DJIICKTPOHHBIX UCTOUYHUKOB 10 TeMe JabopaTOpHOI pabOTHI.
Conep:xxanue oruéra:
MOJIFOTOBKA OTUETa B COOTBETCTBUH C 33JJaHUEM K JJabopaTopHOU padoTe.

®opma 0T4ETA: YCTHAS 3a1IUTA JJA00PATOPHOM PadoThI

JlabopaTopnast paGora Ne 11
Tema: KycouHo-iMHeiiHAsT MHTEPHOJSIHS W METOI HaMMeHbIIMX KBaapaTtoB MS-Excel u
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Mathcad
Ilesan: Pa6ora ¢ mporuo3usiMu mogeasmu B MS Excel u Mathcad
Kpartkoe conep:xxanue:
1. KoppensunoHHbIN 1 perpeCCHOHHBIN aHAIN3 BPEMEHHBIX PSIOB.
2. MeToa HAaMMEHBIIMX KBAAPATOB.
3. Ckomb3siee cpeanHee.
4. O1neHKa MOTPEITHOCTEH.
5. 'padpuaeckas Moaenb nMpeacTaBICHUS JaHHBIX.
6. MHaTepnperanus NoJy4eHHBIX Pe3yIbTaTOB
PexomMeHIalMK MO OPraHU3AIUHN CAMOCTOSITEIbHOI PadoThI:
- U3Y4CHHE 3a/1aHus K JabopaTopHOil paboTre
- U3YYCHHE MaHeIe HHCTPYMEHTOB, MTPEIYCMOTPEHHBIX 33IaHUSIMH K TaOOPaTOpHOH paboTte
- U3yUYCHHUE IIEKTPOHHBIX UCTOUYHUKOB MO TeMe JabopaTOpHOI pabOTHI.
Conep:xanue oruéra:
MOATOTOBKA OTYETA B COOTBETCTBUH C 3aJIaHUEM K JIAOOpAaTOPHOM padoTe.

®opma oTyéTa: ycTHasl 3aLIUTa Ja0opaTOPHOIi padoThI
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KomiuiekT 3aianuii 1Jisi NPAKTHYECKOM PadoThI

IO AUCHUIIIINHE KOMHBIOTCDHBIG TCXHOJIOTHHW MATCMATUYCCKHX I/ICCJ'ICI[OBaHI/Iﬁ

Pa3znen 1. KomnbloTepHasi TeXHOJI0TUsSI MaTeMaTHYeCKUX uccjaenqoBanuii Matcad

IIpakTnyeckas padora Ne 1.1

Tema: ba3oBble BblunCiIeHUs apuMETUUECKUX BbIpAKCHUH. Peann3anus TMHEHHBIX alrOPUTMOB.
Hess: HayunThcst peann3oBaTh BEIYMCICHUS apU(PMETHIECKUX BBIPAKCHUN 10 JIMHEHHOMY
anroputMy B cucteme Matcad.

Kpartkoe coaep:xxkanue. Boruncienne apuMeTH4eCKUX BBIPQKECHUHN C MCIIOIB30BaHUEM OIEepaTopa
npucBauBanus. Co3aaHue Moib30BaTeNIbCKUX GyHKIMHA. Peann3anus TMHEHHBIX aITOPUTMOB.
PexomMeHaanum 1no OpraHu3any cCaMoCTOSATEILHON padoThI:

- U3y4YECHHE ITIOCTABJICHHOM 3a1a4u

- U3yYCHHUE 3aIaHUS K MPAKTUUECKOU padboTe

- UI3YYCHHUC DJICKTPOHHBIX HCTOUYHHUKOB I10 TEMC HpaKTI/I'-ICCKOI\/JI pa60TI>I.
ConepxaHue oT4éTa:

MOATOTOBKA OTYETAa B COOTBETCTBUH C 33/IaHUEM K MTPAKTUUECKOU padoTe.
®opMa 0TUETA: YCTHAS 3aIIUTA PaKTH4YecKoil padoTsl 3a I1K.

IIpakTuyeckasi padora Nel.?

Tema: O6paboTka CTPYKTYPUPOBaHHbIX AaHHbIX. Peanv3aums UMKnM4Yecknx anroputmoB.

Hean: HayunTthcs 0OpabaThiBaTh CTPYKTYPHUPOBAaHHBIE JaHHBIE U PEATM30BaTh LIMKINYECKUE
aJITOPUTMBI.

Kparkoe conep:xxanme: J[uckperHeie nepemeHHble. OOpaboTka maTpull U BeKTOpoB. DyHKuIMU
JUCKPETHBIX NIEPEMEHHBIX.

PexomMeHnaanmuu no opraHu3anuy caMoCTOSITeIbHOI padoThI:

- U3y4YEeHHE ITOCTABJIEHHOM 3a1auu

- U3y4EHUE 3aJlaHus K MpaKTHUeCKoi pabore

- U3YYCHUE JICKTPOHHBIX HCTOYHUKOB 10 TEME MPAKTHUECKOW PabOTHI.
ConepxaHue oT4éTa:

MOJAIrOTOBKA OTYETa B COOTBETCTBUH C 33JJaHUEM K MPAKTUYECKOM padoTe.
®opma oTuéTa: yCTHAA 3alIMTa NPaKTHYecKoil padotsl 3a [IK.

IIpakTnyeckas padora Ne 1.3

Tema: PelleHne ypaBHEHUN U CUCTEM YPaBHEHUN

Heanb: HayuuTbes pemaTth ypaBHEHUS U CUCTEM YpaBHeHU B Matcad

Kpartkoe conep:kanme: Ilouck kopHell ypaBHeHHs, rpaduyeckas HHTEpIpeTalusi pe3ylbTaToB.
ITonck KopHEN MONMHOMHAIBHOIO ypaBHEHUs. PenieHue CUCTeMBbl IMHEWHBIX YPaBHEHUN

PexomeHnaauuu no opraHM3aluyM caMoCTOSITeIbHOI padoThI:
- U3y4YeHHeE MMOCTABJIEHHOM 3a/1auu

- U3YUCHHUC 3alaHUA K HpaKTquCKOﬁ pa60Te

- U3y4YCHHE DIEKTPOHHBIX UICTOYHUKOB IO TEME MPAKTUIECKON PabOTHI.
Conep:xanue oT4éra:

MOATOTOBKA OTYETa B COOTBETCTBHH C 33JJaHUEM K MPAKTHUECKON paboTe.
®opMa 0TUéTA: YCTHAS 3alIATA MPpaKTH4YecKkoil padoTtsl 3a I1K.
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Paznen 2. CuMBoOJIbHBIC BbIYHCIeHHs B cucreme Matcad

IIpakTnyeckas padora Ne 2.1

Tema: Boruncnenue cymmbl, Ipou3BeIeHNs], IPOU3BOIHON U HHTerpaia B Matcad

Hesn: HayunThCst OCYIIECTBIATH CUMBOJIBHBIE BBIYUCICHUS Yepe3 apu(METHIECKHE Ollepauit
CYMMBI, TPOM3BEACHHS, IPOM3BOAHON U HHTErpaia B Matcad.

Kparkoe coaep:kanue: BpluucieHue CyMM MNpPOU3BEACHUM, INPOU3BOJHBIX M HHTErPAIOB C
JUCTHHIOM IIpOorpaMM. BplumcieHue NpoOW3BOAHOM B JAMANa30HE HW3MEHEHUS apryMEHTa.
['paduueckass mojens pemeHus 3anaud. biok-cxema pemeHus 3amaun B cpeae MS  Visio.
Ocy1ecTBUTh MHTEPIIPETALUIO PE3YIbTATOB. BhINIOIIHEHNE MHANBUIYaIbHOTO 3a1aHHUS.
PexomeHannu 1o OPraHu3anu CaMOCTOSATEILHON padoThI:

- U3y4YCHHE ITOCTABJICHHOM 3a1a4u

- U3y4EHUE 3aJlaHus K IpaKTHUecKoi pabore

- U3Y4EHUE IEKTPOHHBIX HCTOUHUKOB 10 TEME NMPAKTHUECKOH pabOoTHI.

Conep:xkanue oTuéra:

MIOJITOTOBKA OTYETa B COOTBETCTBUHU C 33JJaHUEM K MPAKTUYECKOM padoTe.

®opMa 0TUYETA: YCTHAS 3alIUTA NPaKTHYeCKOi padoTsl 3a I1K.

Pa3nen 3. [IporpammupoBanue B Mathcad

IpakTuyeckasi padora Ne 3.1

Tema: Co3gaHue nporpamMMHbIX oparmeHToB B Mathcad

Heab: Hayuutbes coznaBars TucTUHrY nporpamm B Mathcad ¢ ucnonb3oBanieM nmaHenu
IPOTrpaMMHUPOBAHMUSL.

Kparkoe coaep:kanue: [locTpoeHue rpadukoB KyCOUHO-HENpepbIBHbIX (PyHKuMi. I'paduueckas
CXEMa aNropuTMa pelieHus 3afadu. [IporpamMmupoBaHue MUKIMYECKHUX anroputMmoB. IIpencraButh
KOMIIBIOTCPHYIO MOJCIIL PCHICHUA 3aJadd B BHAC JIMCTUHTA IIPOTpaMMBI. I/IHTepHpeTaHI/Iﬂ
pe3ynbTaToB. BhINOMHEHNE MHANBHYaIbHOTO 3a1aHuUs

PexomMeHaanum Mo OPraHU3aluyM CaMOCTOSITEIbHON PadoThI:

- N3y4YECHHE [TOCTABJIIEHHOM 3a1auu

- U3y4eHHe 3aJaHus K JabopaTopHoil paboTte

- U3y4€HHE EKTPOHHBIX UCTOYHUKOB 10 TEME MPAKTUYECKON PaOOTHI.

Conep:xanue oruéra:

MOJIFOTOBKA OTYETa B COOTBETCTBUH C 3aJJaHHEM K MPAKTUYECKOM padoTe.

®opma 0T4ETA: YCTHAA 3alIMTA NPaKTHYecKoil padorsl 3a IIK.

Paspnen 4. UncsieHHbIe METOAbI PELICHUS] HAYYHO-TIPAKTHYECKHUX 32124

IIpakTuyeckas padora Ne 4.1

Tema: O6paboTka rpaduyeckoit nHPpopmarmu. YncineHHoe naTerpuposanre B Matcad.

Heanb: HayunThcs oOpabateiBaTh rpaduueckyto HHGOPMALIKIO U OCYIIECTBISATh YUCICHHOE
UHTErprpoBanue B cucteme Mathcad.

Kpatkoe coaep:xanue: Jluctunr nporpammel. ['paduueckas cxema anroputma. Onucanue
BBINOJIHEHUS 3a/1aHusl. [IpecTaBuTh KOMIIBIOTEPHYIO MO/IENb pellieH s 3a/1aun. IHTeprnpeTupoBaTh
pe3ynbTaThl. BBIMOIHUTS MHIUMBUIYaTbHOE 3aJaHUE.

PexoMeHnpanuu 1o opraHu3anuy CaMoCTOATEIbHON padoThI:

- U3y4eHHE [TOCTABICHHON 3ajaun

- U3yueHHe 3aJaHus K JabopaTopHOil paboTe
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- UI3YUCHHUC SJICKTPOHHBIX HCTOYHHUKOB 110 TEMC HpaKTI/I‘{eCKOfI p3.60TI>I.
Conep:xanue oruéra:
MOJIrOTOBKA OTYETa B COOTBETCTBHH C 33/IaHUEM K IIPAKTHUECKOW padoTe.

®opma 0T4ETA: YCTHAA 3alMTa NPaKTHYecKoil padoTtsl 3a I1K.

IIpakTnyeckas padora Ne 4.2

Tema: O0paboTKa SKCIIEPHUMEHTAIIBHBIX JaHHBIX B cucTeMe Matcad.

Hean: [IpencraButh auctuHr nporpamMmsl B cucteme MathCAD ist petieHus 3a/1a4 YMCICHHOTO
WMHTETPUPOBAHUS

Kpartkoe coaep:xanue: ['eHeparus ciay4aiiHbIX BEeKTOpOB. ['paduueckas MOJENb M BHIYMCICHUE UX
YHUCIIOBBIX XapaKTEPUCTHK: CpelHee, IUCIEpPCHs M CPEAHEKBAAPAaTUYECKOE OTKIOHEHHE.
KommbroTepHas Monenb pemeHus 3agaud. ['padudeckas Monenb pemieHus 3agadd. JIMcTuHT
IpOrpaMMbl TIPEJICTAaBUTh Ha si3blke HporpammupoBanusi Mathcad. MHTteprnperanusi pe3ysibTaTos.
BrinonHenne nHAMBUAYAIBHOTIO 3a1aHMS.

PexomMeHaanum o OpraHu3aluu cCaMOCTOSATEIbHOI padoThI:

- I3y4YCHHE [TIOCTABJICHHOM 3a1a4u

- U3y4eHHE 3aJ]aHMsl K IPaKTUYECKOU paboTe

- U3y4€HHE IEKTPOHHBIX UCTOUYHUKOB I10 TEME MTPAKTUYECKON PaOOTHI.

Conep:kanue oTuyéra:

HOJrOTOBKA OTYETA B COOTBETCTBHM C 33/1aHUEM K ITPaKTHUECKON pabore.

®opma 0T4éTa: YCTHAA 3alUTA NPaKTHYecKoil padortsl 3a [1K.
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5. Metoauyeckue MaTepuaJbl, onpeaessiioue npoueaypbl 00l eHMBAHUS KOMIETEHIIUH

5.1 KpnTeplm OICHUBAHHUA KAaY€¢CTBA BBINNOJHCHUSA .]IaﬁopaTopﬂoro NMpaKTuUKyMa

OneHka «3a4TeHO» BBICTABIsICTCS oOOydaromieMmycs, eciu JjabopatopHas padoTa BBIOTHEHA
IPaBUIbHO U 00yyaeMblii OTBETHJI Ha BCE BOIIPOCHI, IOCTABJICHHBIE ITPETIOAABATENIEM Ha 3aLIUTE.
OreHKa «He 3a4TeH0» BBICTABIICTCS 00yJaroeMycs, eCliv JJabopaTopHasi paboTa BHINOIHEHA HE
IPaBUJIBHO MM 00y4aeMblii He MPOSBUI INIYOOKUX TEOPETUUYECKUX 3HAHUHN MPH 3a1uTe padboTh

5.2 Kpurepumn oneHMBaHHMSI KA4eCTBA YCTHOIO OTBETA

OneHka «OTJMYHO» BBICTABISETCS 3a TIJIyOOKOE€ 3HAHHE MPEIyCMOTPEHHOTO MPOrpaMMOi
Marepuana, 3a YMEHHME YEeTKO, JIAKOHMYHO U JIOTUYECKHM IIOCJIEIOBAaTEIbHO OTBEYaTb HAa
IIOCTaBJIEHHBIE BOIIPOCHI.

OreHKa «X0POIIO» — 32 TBEPJIOE 3HAHNE OCHOBHOTO (IIPOTPaMMHOT0) MaTepuasa, 3a rpaMOTHEIE, 03
CYILECTBEHHBIX HETOYHOCTEM OTBETHI HA IIOCTABJICHHBIE BOIIPOCHI.

OrneHka «yl0BJIeTBOPUTEIbHO» — 3a 00Iee 3HAaHWUE TOJIBKO OCHOBHOTO MarepHaja, 3a OTBETHI,
coJiepKalle HEeTOYHOCTH MJIM CJIab0 apryMEHTHUpPOBAaHHbIE, C HAPYLIEHHEM I10CIEe10BaTEIbHOCTH
U3JI0KEHUS MaTepuaa.

OneHka «Heyq0BJIeTBOPUTEIbHO» — 33 HE3HAHNE 3HAYUTEIBbHOW 4acTU IIPOrPaMMHOI0O MaTepuala,
3a CyILLECTBEHHbIE OLIMOKU B OTBETaX Ha BOIIPOCHI, 32 HEYMEHUE OPUEHTHUPOBATHCA B MaTepuaie, 3a
HE3HAaHUE OCHOBHBIX MOHATUIN AUCLUIIINHBIL.

5.3 KpuTepum onileHMBaHHUS TECTHPOBAHMS

[Tpu TecTupoBanuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%.
90%-100% oTnmyHO

75%-90% xoporo

60%-75% ymoBIETBOPUTEIHHO

MeHee 60% HeyAO0BIETBOPUTEIBHO

5.4 Kputepuu olleHUBAHUS Pe3yJIbTATOB OCBOCHMS AU CHUIIIUHBI

OneHka «OTJIMYHO» BBICTABISAETCS 3a TJIyOOKOe 3HAHHE IMPEeIyCMOTPEHHOTO MpPOTrpaMMoil
MaTepuana, COAEPKAUIErocs B OCHOBHBIX M JIONOJHMUTEIBHBIX PEKOMEHJIOBAHHBIX JIMTEPATYPHBIX
WUCTOYHUKAX, 3a YMEHHE YETKO, JIAKOHMYHO U JIOTMYECKM IIOCJIEI0BATEIbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE AHAIM3UPOBATh W3y4dacMble SBICHUS B WX B3aUMOCBA3U U
JUAJIEKTUYECKOM DPa3BUTUH, MPUMEHATh TEOPETUUECKHUE IMOJIOKEHMS MPU PELIEHUU IPAKTHYECKHUX
3aj1ad.

OrneHka «X0pomo» — 3a TBEPA0€ 3HaHHE OCHOBHOIO (IIPOrPaMMHOI0) MaTepuala, BKII0Yas pacyeTsl
(mpu HEOOXOJUMOCTH), 32 TPAMOTHBIE, 0€3 CYIIECTBEHHbIX HETOUHOCTEW OTBETHI HA MOCTABIIEHHBIE
BOIPOCHI, 32 YMEHHUE IPUMEHATH TEOPETUUECKHE MTOJIOKEHUS ISl PELICHUS TPAKTUYECKUX 3aad.
OrneHka «yI0BJIETBOPHTEIbHO» — 3a 00Ilee 3HAaHUE TOJIBKO OCHOBHOIO MaTepHaja, 3a OTBETHI,
coJiepKallie HeTOYHOCTU MJIM CJIab0 apryMEeHTHpPOBAHHBIE, ¢ HApYIIEHHWEM MOCJeI0BATEIbHOCTH
U3JIOKEHUsl MaTepuana, 3a cjaboe NpPHUMEHEHUE TEOPETUUYECKUX TMOJOKEHUN TMpU pelIeHUH
IIPAKTUYECKUX 3a7ad.

OneHka «Hey10BJIeTBOPUTEIBHO» — 33 HE3HAHHWE 3HAYNUTEIIbHON YacTH MPOTrpaMMHOIO MaTepHaa,
3a CYIIECTBEHHbIE OIIMOKU B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCSA B pacyerax, 3a
HE3HaHWE OCHOBHBIX MOHATUHN AUCUUIIINHBL.
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