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1. EJIM OCBOEHU A JUCHUITVTIMHbI

Henssmu  ocBoeHus  aucuUIUIMHBL  «KOMIbIOTEepHBbIE TEXHOJOITHMU MATeMATHYeCKHX
HCCJIEeOBAHMI» SIBISETCS HW3YYEHHE M OCBOEHHE 0a30BBIX TMOHSTHH, METOJAOB U TMPUEMOB
KOMITBIOTEPHBIX TEXHOJIOTUHN JJII MAaTEMAaTUYECKUX UCCIIEI0OBaHUM, 00ydeHHE TEOPETUUECKUM OCHOBAM
U MPAKTUYECKUM HaBbIKaM HCIOJIb30BAaHUS KOMIIBIOTEPOB M MPUKIIATHOTO MPOTPAMMHOI0 0OecreueHus
JUISl IPOBEJICHUSI MATEMaTUUYECKUX MCCIIEIOBAHUN MTPUKIIATHOTO XapaKTepa.

ITpu 3TOM 3a1ayaM¥ TUCUUIUIUHBI SIBJISIFOTCSL:

* npuoOpeTeHue 3HaHUI B 00JIaCTH KOMIIBIOTEPHBIX TEXHOJIOTHIA;

®  YCBOCHHE OOIIMX MPUHIIUIIOB MATEMAaTHUECKUX HCCIICI0BAHUIA;

® OCBOGHHE CIEHUAIU3UPOBAHHBIX MAKETOB MPOrpaMM, IMpeIHA3HAYEHHBIX i1 peIHICHUS
MPUKJIAHBIX 33/1a4 JJI1 MAaTEMAaTHUYE€CKUX UCCIICIOBAaHUM;

® HAyyuThCs OLEHUBATh AS((YEKTUBHOCTH NPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJOTHH B
HCCIIEIOBATEILCKOM IIPOLIECCE;

® HAy4YUThCS KYJbTYpE MBIIUICHUS, a TaKKe CHOCOOHOCTH 000011aTh, aHAIM3UPOBATH U
MPABWJILHO BOCIIPUHUMATH MOJIYICHHYIO HH(HOPMAITHIO.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM INPOT'PAMMBI

2.1. I[I/ICI_[I/IHJII/IHa «KOMHLIOTG[!HBIG TEXHOJOTHHU MATEMATHUYCCKUX HCCHCQOB&HHﬁ)) OTHOCUTCA K
4acTH, GOpMUPYEMOH y4aCTHHUKAMH O0Opa30BaTeNbHBIX OTHOIEeHUN bioka 1./{uctunmuael (Momyin),

SABJIACTCA [[I/ICLII/IHJII/IHOﬁ 1o BBIGOpy, HUMECT TCCHYIO CBA3b C APYTUMU JUCHUITIIMHAMU.
22. B Ta6HI/II_I€ MMPUBCACHBI NPCAMCCTBYIOIINEC U MOCICAYIONHNE AUCHHUIUIMHBI, HAIIPABJICHHBIC Ha

dhopMHUpOBaHKE KOMIETEHITUH AUCITUTUIMHBI B COOTBETCTBUHU ¢ MaTpuIlel kommnereHuuid OI1.

IIpeamecTByomue 1 nocjaeaywnue THCHUILINHBI, HANIPABJIEHHbIE
Ha gopMHUpPOBaHUE KOMIIETEHIN I

No
y [IpenmecTByromue IUCHUILTUHBL [Tocnenyromme TUCUUILITAHBL
/1
1 JluckpeTHass MaTeMaTHKa KomnboTepHbie TEXHOJIOTHH 00yYeHUsI

HNupopManmoHHO — KOMMYHUKALMOHHbIE
TEXHOJIOTUM B 00y4eHUH




3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

[Inanupyemble pe3yibTaThl OCBOGHHs oOpa3zoBaTenbHOM mnporpammsl (OIl) — xommereHumu
oOyyaromuxcsi OoINpeneNaoTcs TpeOOBaHMSAMHU CTaHaapTa Mo HampasieHuto noaroroBku 01.03.04
[TpuknanHas MmareMaTHka U GOPMHUPYIOTCS B COOTBETCTBUU ¢ MaTpuliei komnereHuii OI1

Ne Homep/ HanmenoBanue Komnerenuuu, popmupyembie B
n/m HHJEKC KOMIIETCHIINH npouecce U3y4eHus AMCHUIIIMHbBI
KOMIIETeHIUU (wsIm ee yacTm)
1 2 3 4
I1K-4 CriocoOHOCTb aKTUBHO I1K-4.1 UnTerpupyet nporpaMMHbIE MOZYJIH
y4acTBOBaTh B pa3paboTKe U TIpOBepsieT paboTOCIIOCOOHOCTh
CHCTEMHOI'0 ¥ NPUKJIAJTHOTO pa3pabaTbIBa€MOT0 NMPOrpaMMHOI0

MPOTrpaMMHOTO 00eCTIeUeHUS MPUITIOKEHUS

[1K-4.2 Ananusupyert craHAapTHbIE
TEXHUYECKHE TPeOOBaHU K IPOEKTUPOBAHHIO
MIPOrpaMMHOTO 00€CTICUCHUS.

[TK-4.3 Crioco0eH oCyIecTBIATh pa3padoTKy
TEXHUYECKUX TPeOOBAHUMN K IPOTPAMMHOMY
00eCIeYCHHIO, TIPU €T0 CO3aHUHN




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. O6beM IMCUMILIMHBI M BUABI y4e0HOIi padoThI

Ounas popma o0OyueHust

Buna yueOHoii padboThl Cemectp
Bcero 1yacos Ne 6
4acoB
1 2 3

AyauTopHasi KOHTaKTHas padora (Bcero) 90 90
B ToMm uucne:
Jlexmum (J1) 36 36
[TpaxTnueckue 3anstus (I13) 18 18
JlaGopaTtopusie padoTsi (JIP) 36 36
B ToM uncie: KonTakTHasi BHeayIuTOpHasi padoTa, B TOM 4HCIe 2 2
MHIUBUAYAJIbHBIC M I'PYIIIOBBIC KOHCYJIbTAIIMNA
B TOM YHCJI€ HTHAWBUAYAIbHBIC U TPYIIIIOBBIE KOHCYJIBTAINHT 2 2
CamocrosiTesbHas padora odyuarwuerocs (CPO) (Bcero) 61 61
Paboma ¢ knuscnviMu ucmounuxamu 12 12
Paboma ¢ knuscnvlMu u 91eKMPOHHBLIMU UCTMOYHUKAMU 12 12
Hoozomoexa xk npaxmuueckum 3ausamusam (113) 12 12
Iloozomoexa k mecmuposanuio 23 13
Camonodeomoska 12 12
IIpome:xxyTounasi DKk3amMmeH, 4ac. (J) 9(27) 9(27)
arrecTaums B TOM YHCJIE:

ITpuem 3k3., yac 0,5 0,5

Koncynbranus 2 2

CPO, uac. 24,5 24,5
UTOIO: 4yacoB 180 180
OO0mas Tpy10eMKOCTh 3au. el 5 5




4.2. ConepxaHue TMCUMILINHBI

4.2.1. Pa3gennl (TeMbl) IMCUMILUINHBI, BUIbI Y4eOHOM JeSITeJJbHOCTH M (POPMBI KOHTPOJIA

Ne HaunmenoBanue Buabl yueOHoOM neATEJILHOCTH, DopMbl TEKyLIEH U
n/n pasnena (TemMbl) BKJIIOYAsl CAMOCTOSITEIbHYIO NMPOMeKYTOYHOM
AHCUMILINHBI padoTy o0y4aromuxcst aTTecTaunu
(B yacax)
J JP | II3 | CPO | Bcero (0O®O)
1 2 3 4 5 6 7 8
Cemectp 6
1. Paznen 1. 8 8 4 14 34 TECTOBBII KOHTPOJIb,
Komnbsrorepnas WHJUBU]lyalbHbIC
TEXHOJIOTHS 3a/1auu U
MaTeMaTHYECKUX KOHTPOJIbHbBIE
nccienosaunii Matcad BOIIPOCHI
2. Paznen 2. CuMBOILHBIE 12 12 4 14 42 TECTOBBII KOHTPOJIb,
BBIYUCIICHUS B CUCTEME WHJUBUlyaIbHbIC
MathCAD 3aJ1a4H,
KOHTPOJIbHbBIE
BOIIPOCHI
3. | Pa3nmen 3. 8 8 4 14 34 TECTOBBIN KOHTPOJIb,
[IporpammupoBaHue B WHJUBUTyaJIbHbIC
Mathcad 3a/1a4H,
KOHTPOJIbHBIE
BOIIPOCHI
4. Paznen 4. Yucnennrle 8 8 6 19 41 TECTOBBII KOHTPOJIb,
METO/IbI PEIICHUS WHJUBUTyaIbHbIC
Hay4YHO-IIPAKTUYECKUX 3a/1auu,
3a1a4y KOHTPOJIbHbBIE
BOIIPOCHI
5 KonrakrHas 2 WHIMBUIYaJIbHBIC 1
BHeayAUTOpHas paboTa I'PYIIIOBBIC
KOHCYJIbTalTu
7 [Ipomexyrounas 27 Ok3aMeH
aTTecTanus
Hroro B 6 cemecTpe 4acoB: 36 36 18 61 180
Bcero: 36 36 18 61 180




4.2.2. JlekiiMOHHBIH KypC

Ne HaunmeHnoBaHue HaumeHnoBaHue TeMBbI Conep:xanue Jekuuu Bcero
n/n pazaena JIeKIUH 4acoB
JUCIHUMJIMHBI (0D0)
1 2 3 4 5
Cemectp 6
1. | Paznmen 1. 1.1 OcHoBbl paboTsl B | Crienuann3upoBaHHbIE 2
KomneroTepnas cucreMme Matcad. MaTeMaTHYECKUE CUCTEMEI I
TEXHOJIOT s BxonHoii s13b1k KOMITBIOTEPHBIX TEXHOJOTUI
MaTeMaTHYECKUX cucreMsl Matcad. MaTeMaTHYECKUX UCCIIEIOBaHUH.
UCCIIEI0BAHUIN Tumsl naHHBIX. Wntepodeiic Matcad. [Tanenu
Matcad uHcTpyMeHTOB. [Iporieccopsr u
Kypcopsl. Andasut Mathcad.
UucnoBble KOHCTAHTHI.
1.2 Beog u ITanens «MatemaTtukay. THUIBI 2
penaKkTHUpoOBaHUE nepeMeHHbIX. CUCTEMHBIE U
MaTeMaTUYECKUX paHXXUPOBAHHBIE IEPEMEHHBIE.
dbopmys u TeKcTa ['moGanbHbBIC U JTOKAIBHBIC
nepeMeHHble. ApupMeTHIECKHE U
JIOTUYECKHE OTIePaTOPHI.
1.3 Bekropa u Bpluucnenus ¢ BeKTopaMu u 2
MaTpULbI Marpunamu. Maaekcamus.
Marpuunsie GyHKIHU.
1.4 I'paduxa B JIByMepHBIE U TpeXMEpPHbIE rpapuKu 2
cucreme Matcad B Pa3JIMYHBIX CUCTEMAX KOOPJMHAT U
WX PEIaKTHPOBAHHUE.
2. | Paznen 2. 2.1 Bo3mosxkHoCTH Komanast mento Symbolics. 4
CHUMBOJIbHBIE CUMBOJIBHOTO Onepanuu ¢ BbIIEIEHHBIMU
BBIYMCIICHUS B npoiieccopa BbIpakeHUsIMU. [ToTMHOMBI.
cucreme Mathcad MathCAD
2.2. Pemenue Pemenne anredpanueckux 6
YPaBHEHUU U CUCTEM | YPABHEHUM U CUCTEM.
TpuronomeTpuueckue ypaBHEHHUSI.
Pemenne muddepennmanbHpIx
yYpaBHEHHH.
2.3 KoMmmbroTepHbIE Heonpenenennsie, onpeaeaeHHbIE, 2
TEXHOJIOTHH KpaTHbIC, HECOOCTBCHHBIE
BBIYMCIICHUS nHrerpasibl. CUMBOJIbHBIE
HWHTErPaJIOB WHTETpaJIbHBIE MpeoOpa3oBaHus
3 Paznen 3. 3.1 [Tanens Oco0eHHOCTH TPOTPAMMUPOBAHUS B 4
[IporpammupoBanue | mporpammupoBanus | Mathcad.O630p porpaMMHBIX
B Mathcad OIIEPaTOPOB.
3.2. MoaynbHOE U VY cnoBHBIM oneparop, onepaTopsl 4
06e3MoIyIbHOE nukna. [Tognporpammsl GyHKIUY.
MIPOrpaMMHUPOBAHUE
4 Paznen 4. Yucnennsie | 4.1 Unrepnonsiums u | OnHOMepHas TMHEHas 8
METO/IbI PEIICHHS perpeccusi, PyHKIMK | anmpokcumaius. OyHKIUs 1
Hay4yHO- CIVIA)KMBAHMS JAHHBIX | JMHEWHOU U HEJTMHEWHOW PErPECCUH.




MPAKTUYICCKUX 3aaaY

" IpCaACKa3aHusd.

MeTo1 HaMMEHBIIIUX KBAJPATOB B
mareMatndeckou cucreme Mathcad.

Hroro yacoB B 6-M cemecTpe:

36

Bcero:

36

4.2.3. J1abopaTopHbIii NPAKTUKYM

Ne
n/
n

HaumenoBanue
pasaeia
JTUCIUIIINHBI

HaumeHnoBaHnue
JadopaTopHoOil padoThI

Conep:xanue j1a060paTOpHOii
padoTbI

Bcero
JacoB
(0DPO)

1

2

4

Cemectp 6

1.

Pazgen 1.
KomnberoTepHnas
TEXHOJIOTHS
MaTeMaTHIECKUX
HCCIIENOBaHUHN
Matcad

IIpocreiiiue
Berynciiennsa B MathCad.

N3ydyeHre WHCTPYMEHTAIBHBIX
Bo3MokHOcTer MathCad s
pabotel ¢  QYHKOUAMH U
nepeMeHHbIMU.  O3HaKOMIJICHUE
¢ raBHeIM MeHI0 MathCad u ¢
MaTEMAaTUYECKUMH  IaHEISIMHU
MHCTPYMEHTOB.

[Toctpoenue u

dbopmatupoBaHue
rpaduKoB.

[Toctpoenue
Pa3IUYHBIX
KOOpJIUHAT
Onpenenenue cocTaBa
KOOpJWHAT. Br16op
WHIUBUAYATBHOTO 3aJaHusl U
€ro peamn3anus.

rpaduKoB B
CUCTEMax

TaOynupoBanue GyHKIMNA
Y TIOCTpoeHue Tpaduka

3amate (yHKIUIO W HAWTH ee
3HaYcHUE. 3amath
PaHXKUPOBAHHYIO TEPEMEHHYIO
U OCYIIECTBHUTH TaOyJIMpOBaHHE
¢yukuuu. Iloctpouts rpaduk.
[Toctpoenue MPaBUJIbHBIX
MHOTOTPaHHHUKOB.

ManI/ILIHBIe BBIYHCIICHUSA

O3HaKOMUTBCA W pa3odpaThes
coO BceMH  (yHKIUSIMH U
omeparopamMu Il pabOTBl C
MaTpUIlaMd W BEKTOpPaMHU.
OcBouTth MaTeMaTUYECKYIO
MaHelb WHCTPYMEHTOB Matrix,
orepaTopbl BEKTOPHU3AIIHIH.

Pasnen 2.
CHMBOJILHBIC
BBIUNCIICHUS B
cucteMe Matcad.

Mento Simbolics u
MaHe b HHCTPYMEHTOB,
JUIS OCBOCHHUSI KOMaH/|
CHMBOJIBHBIX
npeoOpa3oBaHui

O3HAaKOMUTBCA C TEXHOJOTHUEH
CHUMBOJIBHOTO ITpeoOpa3oBaHus
HA  T[pUMepe  PasloKeHUs
BbIpakeHUs1. O3HAKOMUTBCS CO
BTOPBIM croco6oM
CUMBOJILHOTO TpeoOpa3oBaHus,
UCTIONB3YS npu 3TOM
CTCIUATBHBIA UHCTPYMEHT « ®
», Ha3bIBACMBI  OINEPaTOPOM
CUMBOJILHOTO BBIBOJIA.
BBINONTHUTE  MHIMBUAYAIBHOEC




3alaHuC 110 BApUAHTY.

Pemienue ypaBHeHui u
CUCTEM ypaBHEHUH.
Mertobl mouCKa KOpHEH
YpaBHEHUU

Pemienne cucrem  JIMHEMHBIX
ypaBHEHUN. YUHWCIICHHBIM TOUCK
KOpHs ypaBHeHui. Haxoxenue
KOpHEH IIOJITUHOMOB.
Haxoxnenue kopHeld  uepes
CHUMBOJIbHBIE ITPE0Opa3oBaHUs

Hduddepeninansabie u
MHTETPATbHBIE HCYHUCICHHS
B Mathcad.

Boruncnenue npou3BoAHbIX N-
ro nopsiaka. Yactusle
npou3BoHble. OnpeieneHHbIe
U HEOIIPE/ICTICHHBIE,
COOCTBEHHBIE U
HECOOCTBEHHBIE, U KpaTHbIE
MHTErpaibl. Beraucienue
I'PaJUEHTa, U TIOCTPOCHUE
BEKTOPHOTO TUIOS (PYHKIIUH
JBYX IIEPEMEHHBIX.
Brimonnenue
MHIVBUAYAIBHOIO 3aJaHusl.
CuMBOIBHOE
nuddepeHIpoBaHue.

3. | Paznen 3. [IporpammupoBaHue B
[IporpammupoBanue B | cpene Mathcad u
Mathcad W3YYCHHE TTAaHEIIN
IPOTrPaMMHUPOBAHUS

[TaHEnb MHCTPYMEHTOB U
Mactep QyHKUUN ams
nporpamMmmupoBanus. Cozanue
Cpebl AJi IPOrpaMMHUPOBAHUS.
Omneparopsl s13bIKa
MIPOrpaMMHUPOBAHUS IS
AJNTOPUTMOB JIMHEHHOM,
Pa3BETBIIAIONIEH U ITUKIMYECKON

CTPYKTYD.

4. | Paznmexn 4. YUucnenusle | Pemienue 3agag

METO/BI pEIICHUS uHTepnosinuy B Mathcad
HAy4YHO-
MPaKTUYECKHUX 3a/1a4

Kycouno-nuneinas
HHTEpHoJALUsa. Meton
HaWMEHBIIINX KBAJIPaTOB.
[Iporuo3usle Mozaemny.

Hroro yacos B 6 cemectpe:

36

Bcero:

36

4.2.4. llpakTyecKkue 3aHATHUS




Ne HaumenoBaHnue HaumenoBaHue Conepxanue Bcero
n/ pa3jiena NPAKTUYECKOT0 3aHATHS NPAKTHYECKOI0 3aHATHS 4yacos
1 AUCHMILINHBI (0D0)
1 2 3 4 5
Cemectp 6
1. | Pazmen 1. 1.1 ba3oBrie BerunciieHus B | Berunciaenue 2
KomnerorepHast MathCAD. Peanuzarus apu(pMeTHUECKUX BbIPAXKEHUI.
TEXHOJIOT U JMHEHHBIX aJITOPUTMOB Boruncnenue
MaTEMaTHYECKHUX apu(pMETHYECKUX BbIPaKEHUH
UCCIIETOBaHUM C MCIIOJIb30BaHUEM OIlepaTopa
Matcad npucBauBanus. Co3nanue
10JIb30BATEIBCKUX (PYHKIIHH.
JInHeHbIE aNTrOPUTMBI CO
B3alMOCBS3aHHBIMU
BBIYHCIICHUSIMM.
1.2 O6pabdoTka JIcKpeTHbIE TepeEMEHHBIE. 2
CTPYKTYPUPOBAHHBIX O6paboTka MaTpuIl U
Ha”HEIX. Peann3anus BEKTOPOB. DyHKIMHU
LIUKJINYECKUX AJITOPUTMOB | IUCKPETHBIX IEPEMEHHBIX.
Pewenne ypaBuenunii n
cucreM ypaBHeHuH. [lonck
KOpHEHN ypaBHEHMS,
rpaduyueckas HHTEpIpeTalus
pe3ysibTaToB. [Touck KopHen
MIOJINHOMHMAJIBHOTO
ypaBHeHus. Pemenue
CHUCTEMBI JINHEHHBIX
YpaBHEHUH
2. | Pa3pmen 2. 2.1 Boluncienue CyMMBl, Brruucnenue cymm 4
CuMBOJIBHBIE MIPOU3BEICHUS, MIPOU3BEICHUH, TPOU3BOIHBIX
BBIUNCJICHUSI B IIPOU3BOJHON U UHTETpajla | U UHTETPAJIOB C JINCTUHIOM
cucreme Matcad. B Matcad nporpaMM. Beruncnenue
IIPOM3BOJHON B JUana3oHe
W3MEHEHHUS apryMeHTa.
3. | Pa3nen 3. 3.1 Co3nanue [TocTpoenue rpapukos 4
[TporpamMMupoBanue | MPOrpaMMHBIX (PParMeHTOB | KyCOUHO-HENPEPhIBHBIX
B Mathcad Mathcad ¢bynkuit. ['paduueckas
CX€Ma aJIrOpUTMa pEeUICHUS
3anauu. [IporpammupoBanue
LUKINYECKUX aJITOPUTMOB.
4. | Pazgen 4. Uucnennsle | 3.2 O6paboTka JlucTuHr IporpaMMBel. 2
METO/Ibl PEILICHUS rpaduudeckoit nnpopmanuu. | I'papuueckas cxema
Hay4yHO- YucnenHoe anroputma. Onucanue
NPaKTUYECKUX 3a/la4 | MHTerpupoBaHue B Matcad. | BBINOJHEHHUS 3a0aHUs
3.306paboTka ['eneparus cmy4yaifHbIX 4
AKCIEPUMEHTAIbHBIX BeKTOpoB. ['padnueckas
JaHHBIX B cucteMe Matcad. | Mozenb U BBIYHCIICHHE X
YHCIIOBBIX XapaKTEPUCTHUK:
cpennee, nucnepcus u CKO.
HToro yacos B 6 cemecTpe: 18
Bcero: 18
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4.3. CamocTosiTeIbHAs1 padoTa o0y4aronierocs

Ne HaunmeHnoBanme pasjaeina Ne Buast CPO Bcero
n/n (TeMbI) TUCHHUIJIMHBI n/n 4acoB
(0®0)
1 2 3 4 5
CemecTtp 6
l. Paznen 1. KomnbrorepHas 1.1. | CamocrosTensHOE U3yUYEHHE MaTepHraa 1o
TEXHOJIOTHS Teme uHTepdeiica cucremsl Matcad.
MaTEMATUYECKUX 1.2. Pabota ¢ OCHOBHOIi 1 JOMIOTHUTEIBHON
uccienoBanuit Matcad auTepatypoil. UTeHre KOHCIIEKTa JIEKIIUM.
[ToaroroBka K J1abOpaTOpHBIM padOTaM.
1.3. | U3yuyeHue Bcex KaTeropuii Macrepa 14
¢dbyHKImii B cucteme Matcad
14 N3ydenue koHcniekTa JieKuuii. BeimonHeHus
MHAVBUAYAJIbHBIX 3a/laHui 110
J1a00paTOPHOM padoTe.
1.5 [TonroroBka K MpakTUYECKUM 3aHATHIM.
[ToarotroBka K TECTUPOBAHUIO IO TIEPBOMY
pazzeny.
2. Pasznen 2. CuMBoIbHEIE 2.1. UteHne KOHCIIEKTA JISKIIHMK, padoTa ¢
BBIYUCIICHUS B CUCTEME nutepaTtypoil. [lonroroBka k 1abopaTopHbIM
Matcad. paboTaM.
2.2. | PaboTa ¢ 1eKIIMOHHBIM MaTEpUAJIOM, TIOUCK
1 0030p JTUTEpaTyphl U IIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIUH 110 TEME 14
MPAaKTUYECKUX 3aHSATUI
2.3. | PaboTa ¢ 1eKIMOHHBIM MaTE€pUAJIOM, TIOUCK
1 0030p JUTEpPaTypPhl U IIEKTPOHHBIX
HMCTOYHUKOB
24 ITonroroBka K TECTUPOBAHUIO II0 BTOPOMY
pazneny.
3. Paznen 3. 3.1 PaboTa ¢ IeKIIMOHHBIM MaTEPUAJIOM.
[IporpammupoBanue B OmnepaTopsl s3bIKa TPOTPAMMHUPOBAHUS.
Mathcad 3.2 [Tpopabotka snekuuii. Pabora ¢
3JICKTPOHHBIMU HCTOYHHUKAMH. 14
33 IToaroroBka K TECTUPOBAHUIO IO TEMaM
TPEThETOo pazjena
4. Paznen 4. Yucnenusle 4.1 PaboTa ¢ JIeKIMOHHBIM MaTepUAIIOM, TIOUCK
METO/IbI PEIICHUS HAyYHO- 1 0030p JTUTEPATYPHI U IEKTPOHHBIX
IIPAKTUYECKUX 3a7a4 HUCTOYHUKOB
4.2 [IpopaboTka alnropuTMOB pelIeHus 3a1a4 19
MHTEPHOJISALIUU
43 [ToaroroBka K TECTUPOBAHUIO 10
4ETBEPTOMY Pa3AeCily.
4.4 TectupoBaHue 10 BCeM paszenam
JIMCHHUTIITUHBI
HToro yacos B 6 cemecTpe: 61
Bcero: 61
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5. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHEYEHMSI JJI51
CAMOCTOSATEJIBHOU PABOTHI OBYYAIOLIIUXCA ITO JUCHUIIJIMHE

5.1. MeToauuecKkue YKazaHud IJIsl MOATrOTOBKH Oﬁy‘lalOlIIel"OCH K JICKIHIHOHHBbIM 3aHATUAM

N3yuenne pucuuminabl «KOMIBIOTEpHBIE TEXHOJOTMM MAaTEMaTUYECKUX HCCIEAOBAHUI)
TpeOyeT CHCTEeMaTHYeCKOrO0 U TIOCIEIOBAaTEIbHOIO HAKOIUIEHUS 3HAHUH TIO0 KOMIBIOTEPHBIM
TEXHOJIOTHSIM MAaTeMaTUYECKUX MCCIEAOBAHUM, CIEI0BATEIbHO, MPONYCKH OTIEIbHBIX TEM HE
CHOCOOCTBYIOT TTTyOOKOMY MOHHMAHUIO M OCBOCHHIO ATOro mpeamMera. VIMEHHO Mo3ToMy HEOOXOIuM
CUCTEeMAaTHYCCKUH KOHTPOJIb IPEINoJaBaTeisi HaJl BHAMAaHHEM W PabOTOW OOYyYaromIMXCs BO BpEeMs
JIEKIIMH.

OOyyJaromuiics, TOTOBSCH K JICKIIMOHHOMY 3aHSTHIO, BKIIOYACT BBHITIOJHCHHE BCEX BHUIOB
3alaHUi pa3MEIICHHBIX B KaXI0M JIEKLHH, T.€. 33JIaHUs BBINOIHSAIOTCS €Ie 10 JIEKIUOHHOTO 3aHSTHS
0 COOTBETCTBYIONICH TeMe. B X0/ TeKIMOHHBIX 3aHATHIA, 00yJarOIIUACS JOKEH:

- BECTH KOHCIEKTUPOBAHUE JEKIIHOHHOTO MaTepHaa;

- oOpamath BHUMAaHHE HAa TEPMHHBI M OINPEICICHHS, a TakkKe (POPMYIHPOBKH, PACKPHIBAIOIIHEC
COJIepKaHUE TEX UJIM UHBIX SIBIICHUM U MPOLIECCOB, HAYYHBIE BHIBOJIbI U MPAKTHUECKUE PEKOMEHAALINH.

- 00y4aromuiicss JOHKEH OCTaBUTh B PaOOYMX KOHCIEKTax MOJIsA, Ha KOTOPHIX JIENIaeT MOMETKU
13 PEKOMEHJOBAHHOW JIUTEpaTyphl, AOMOJHSIOUME MarTepuan MNpPOCIYIIAHHON JEKUHUH, a TaKKe
MOAYEPKUBAIOIINE 0COOYIO BaXKHOCTh TEX MJIM MHBIX TEOPETHUECKUX MOJI0KEHUI;

- o0yyarouuiicst 1OJDKEH 3aJaBaTh MPErnoaBaTellio YTOUHSIONIUE BOMPOCH C LENbI0 YSICHEHUS
TEOPETUYECKUX ITOJI0KEHHUMN, a TaK K€ PA3PEIICHMS CIIOPHBIX CUTyalui;

- JopabaTbiBaTh CBOW KOHCHEKT JIGKIM, Jefas B HEM COOTBETCTBYIOUIME 3alKCH U3
JUTEPATyphl, PEKOMEHJIOBAHHOM TWIpErojiaBareyieM W MPEAyCMOTPEHHOW Yy4eOHOM MporpaMMoi.
OOyuaromuiics JOMHKEH YMETh MPOBOIUTH Mapaieib TeKyIeH JTEKINU C MPeIIeCTBYIOICH.

5.2. MeToanuyeckne yKkazaHus JJ151 MOATOTOBKH 00Y4YAaIOIIUXCS K JIA00PATOPHBLIM 3aHATHAM

Benymelt nupnaktuueckoi IeNbI0  JTAOOPATOPHBIX 3aHATHM  SBISIETCS CHUCTEMaTH3alusl Hu
0000111eHUEe 3HAHUH 10 N3y4aeMoi TeMe, MPUOOPETeHNE MPAKTHUYECKUX HABBIKOB 10 TOMY WJIH JIPYTOMY
pasaeny Kypca, 3aKpeIuieHME TMIOJYyYEHHBIX TEOPETHYECKUX 3HaHui. JlabGoparopHbeie paboThI
COMPOBOXKIAIOT U TIOACPIKUBAIOT JICKIIMOHHBIN KYPC.

OOyuaromuiicsi JODKEH TOATOTOBHTHCS K  BBINIOJIHEHUIO J1a0OpPaTOPHBIX paboT CTPOro B
COOTBETCTBHH C COJICPYKAHUEM Kypca.

B Hagane kaxmoro Jsa0opaTOPHOTO 3aHATHS OOyYaroIIMiics JODKEH O3HAKOMHUTBCS C
TEOPETUUYECKUM MaTepHaioM, HEOOXOIUMBIM JUIsl BBIIIOJIHEHUS TEKyIlel 1abopaTOpHOM paboThlI.

[ToaroroBuTh OTBETHI HA KOHTPOJIBHBIE BOMPOCHI, KOTOPBIE MPEACTABIISIIOTCA B KOHIE KaxXI0u
nmabopaTopHO PabOTHI.

Kaxxnas nmaboparopHas pabota cOAEp UT CHUCOK WHAMBHIYAIbHBIX 33JaHHIA, HAa BBINOJHECHUE
KOTOPBIX 00yYArOIINICS JOKEH OBITh TOTOBBIM.

[Toy4eHHble pe3ynbTaThl BBIMOJHEHUS JaO0OpaTOpHON pabOThl OOYYAIOMIMICS TOJDKEH YMETh
0hOpMHTH U OBITH TOTOBBIM K YCTHOM 3aIIIUTE.

5.3. MeTonnueckne yKazanus 1Jisl OATOTOBKU 00y4al0IMXCS K MPAKTHYECKHM 3aHATUAM

B mpouecce moAroToBkM M MPOBEACHUS MPAKTHUECKHUX 3aHATHI 0oOydaromuecs 3aKperuisitoT
MOJIyYeHHbIE paHee TeOpPEeTUUECKHUE 3HAHMs, MPUOOPETal0T HAaBBIKM HUX MPAKTHYECKOTO MPUMEHEHHMS,
MO3TOMY TIOJATOTOBKAa K TMPAKTUYECKUM 3aHATHSIM TpeOyeT oT oOydarolerocss OTBETCTBEHHOTO
OTHOLIEHUA. B X0/1€ MOArOTOBKU K MPAKTUYECKUM 3aHATHAM, O0YYarOIUICs TOJDKEH:

- U3YYUTh OCHOBHYIO U JIONIOJHUTENBHYIO JIUTEPATYPY, O3HAKOMHUTHCSI C HOBBIMH ITyOJIMKALIUSIMU
B IEPUOJUYECKMX U JJIEKTPOHHBIX M3JAHMUAX, IPU OSTOM OH JODKEH Y4YECTh PEKOMEHIALUU
npenoaaBaTesis U TpeOOBAHUS TPOrPAMMBI;

- TOATOTOBUTHCA K YCTHOMY OINpPOCY, JUIsI 3TOTO HOArOTOBUTH OTBETHI IO BCEM YUEOHBIM
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BOIPOCaM, BHIHOCUMbBIM Ha MIPAKTUYECKOE 3aHSTHUE;

- HOJATOTOBUTHCA K BBIITOJHCHHIO TCKYIICTO MPAKTUYCCKOTO 3aHATUA U3y4dasd COOTBCTCTBYIOIIYIO
TEeMy Y4eOHO-METOANYECKOTO TIOCOOHS;

- TOCTIe M3YYCHUSI KaXKIOTo pasjena 00y4Jarouiics, Ui 3aKpeIyICHUs TIPOUICHHOTO MaTepuaa
MIPOXOJIUT TECTHI;

- OCYIIIECTBIISIET CAMOKOHTPOJIb KQU4eCTBa MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO, OCYIIIECTBIISIS
MIPOBEPKY CBOMX 3HAHUI, OTBEYasi Ha BOMIPOCHI JJIsi CAMOIIPOBEPKHU IO COOTBETCTBYIOIIEH TEME.

- 06yqa}0m1/11710$[, IIprU IOATOTOBKE K IMNPAKTHYCCKOMY 3aHATHUIO MOKET KOHCYJIBTUPOBATHCA C
IpernoIaBaTesIeM Yepe3 AICKTPOHHYIO OUTY | MOJyYaTh OT HETO HABOJSIINE Pa3bsICHEHUS.

5.4. MeToanveckue yKa3aHusi 0 CAMOCTOSITEIbHOI padoTe 00yJarommxcst

CamocrosiTenpHass paboTa OOYYarOIIUXCs BKIIOYACT B CeOs BBINOJHEHHE DPA3JIIMYHOTO PO
3aJJaHU, KOTOpble OPUEHTUPOBAHbBI Ha OoJiee IiTy0oKoe yCBOGHHE MaTepuaia U3y4aeMou AUCIUIINHBI.
ITo ka0 TeMe TUCLUIUIMHBI 00yYarolUMCs MpeaIaraeTcs nepeuyeHpb 3aaHui ISl CaMOCTOSITENIbHON
paGotel. K BbIMoMHEHMIO 3aJaHUil A CAaMOCTOSTENBHOW pabOThl MNPEABABISIOTCA CIEXyHoIue
TpeOOBaHUS: 3aaHUs JOJDKHBI HCIIONHATHCS CAMOCTOSTENILHO M TPEICTABIATHCS B YCTaHOBIICHHBIN
CPOK, a TakXe COOTBETCTBOBATH YCTAHOBJIEHHBIM TpeOoBaHMUAM MO odopmieHHio. OOyuarommmes
CIICAYET:

- PYKOBOJCTBOBAaThCs Ipa)ukoM caMOCTOSITEIbHON paboThl, ONpeieTICHHBIM Ha Kadenpe;

- BBINIOJHATH BCE IUIAHOBBIC 3aJ[aHMS, BBIIaBa€MbIC IPEITOAaBATEIeM Ui CAMOCTOSTEIHLHOTO
BBINOJIHEHUS, U pa30MpaTh Ha JJAOOPATOPHBIX U KOHCYJIBTALMSIX HESICHBIE BOIIPOCHI,

- TIpY MTOATOTOBKE K 9K3aMEHY MapajuIebHO MpOopadaThiBaTh COOTBETCTBYIOUINE TEOPETHIECKUE
U IpPaKTUYECKUE pas3jieibl AUCLUUIUIMHBL, (UKCUPYS HESICHble MOMEHTBHI JUIsI MX OOCYXJEHHUS Ha
TUTAHOBBIX KOHCYJIBTAIUX.

MeToanyeckue ykazaHus 10 IMOATOTOBKe K TeCTHPOBAHMIO

VYcnemHoe BBIMOJHEHHE TECTOBBIX 3a/JaHUM  SIBISETCS HEOOXOJUMBIM  YCIOBHEM  JUIS
3aKpeIUIeHUs] M3yYeHHOTo MarepHaina. TecToBble 3aJaHHs IOArOTOBJIEHBI HAa OCHOBE JIEKLIIMOHHOTO
MaTepuaia, ydeOHUKOB U y4eOHBIX OCOOMH MO JUCHUUIUIMHE, W3JIaHHBIX 3a mocieaHue 5 ner. Popma
U3JI0KEHUsI TECTOBBIX 3a/JaHUIl TMO3BOJIAET 3aKPENUTh M BOCCTAHOBUTb B MaMATH IPOWJCHHBIN
matepuan. IIpemnaraeMble TECTOBBIE 3aJaHHMS OXBATHIBAIOT Y3JIOBBIE BOIPOCH TEOPETHUECKUX H
NPAaKTUYECKUX OCHOB MO aucuuiuinHe. [[ng QopMupoBaHus 3agaHuil UCIOJB30BaHA 3aKpbiTas U
OTKpHBITast (HOPMBI BOMPOCOB. Y 00yYaromIerocsi eCTh BO3MOKHOCTh BHIOOPA MPaBHIBHOTO OTBETA WIIH
HECKOJIbKUX MPaBUIbHBIX OTBETOB M3 YHCIIA NPEJIOKEHHBIX BapUaHTOB. A B BONPOCaX OTKPBITOM
(GOpMBI JTOTIONHUTH CaMOCTOSTENbHO. JIJIi BBHIMOJHEHUs TECTOBBIX 3aaHUN 0O0ydYarouuecs TOJDKHBI
U3yUYUTh JIEKIIUOHHBIA MaTepHal 10 TeMe, COOTBETCTBYIOLIHNE pa3/ieibl yUeOHUKOB, yUeOHbBIX TOCOOUH U
JIpYTUX JUTEPATypPHbIX HCTOYHUKOB. PemeTHIMOHHBIE TECTOBBIE 3aJaHUsl coAepXkarcs B paboueit
yuyeOHOIl mnporpamme IUCHMIUIMHBL. C HUMM L€l1eco00pa3HO O3HAKOMUTBCS IPH IMOJATOTOBKE K
KOHTPOJBLHOMY TECTUPOBAHUIO.

IIpomeskyTOUHAS aTTeCcTALMS

[lo wuroram 6 cemectpa mnpoBoAUTCS 3k3aMeH. lIpu DOAroToBKE K cAade »HK3aMeHa
PEKOMEHIYETCs MOJIb30BaThCs MaTepualiaMy MPAKTUYECKUX 3aHATUNH M MaTepuaniaMH, U3yuYeHHBIMU B
XO0JIe TEKYIIeH CaMOCTOSTENbHOW paboThl. DK3aMEH NPOBOAUTCA B YCTHOW (QopMme, BKIIOYAST
MOJTOTOBKY M OTBETHI 00y4YaIOIIErocs Ha TeOpeTuYecKre Bonpockl. [1o utoram BeicTaBIse€TCS OLIEHKA.
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6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Ne Buabl yueOHoii paboThI OO0pa3oBaTte/ibHbIE TEXHOJIOTUH Bceero
n/m | cemect 4acoB
pa
1 2 3 4 5
1 6 1.1 OcHoBBI paboTHI B cucteme | Jlekyus, npe3eHmayusi. Memoo
Matcad. BxoiHO¥ s3bIK M0O3208020 WUMYPpMa
cucteMbl Matcad. Turbr
JTAHHBIX.
2 6 1.2 BBoa u pegakTupoBaHue Jlexyus, npezenmayus ~ Power-Point. 2
MaTeMaTHYeCKUX GopMyI U Memoo mo3208020 wmypma
TEKCTa
3 6 1.4 I'paduka B cucreme Jlexyus, npe3eHmayusl. Memoo 4
Matcad M03208020 WmMypma
4 6 2.2. PemieHue ypaBHEHUN U Jlekyuss - npobremnas, npezenmayus, 4
CUCTEM Memoo M03208020 WMypma
5 6 2.3 KommbroTrepHbie Jlexyus, npe3eHmayus. Memoo 4
TEXHOJIOTMH BbIYUCIICHUS M03208020 UMypMda
HWHTETPAJIOB
6 6 3.1 Ilanens Jlexyus, npe3eHmayus. Memoo 4
MIPOrpaMMHUPOBAHUS M03208020 Wmypma
7 6 4.1 Uurepnionsiuus u Jlexyus, npe3eHmayusi. Memoo 4
perpeccus, pyHKIUU M03208020 WmMypma
CTTIQ)KMBAHMS TAHHBIX U
npe/icKa3aHus
Hroro yacoB B 6 cemecTpe: 24
Bcero: 24
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7. VUEBHO-METOJUYECKOE W  WH@®OPMALIMOHHOE  OBECIEYEHUE
JUCLUIINHBI

7.1. IlepeyeHb OCHOBHOI M /I0NIOJHUTEJIbHOH y4eOHOM JUTEepaTyphI

OcHoBHas IUTEpaTypa

1. Kpyunnun B.B. KomnbroTepHble TEXHOIOTMHM B Hayke, OOpa3oBaHMM M IPOU3BOJICTBE
DIIEKTPOHHOHN TEXHUKH : yueOHoe nmocobue / Kpyunnun B.B., Tanounkwuii FO.H., Xomua C.JI..
— Tomck : ToMckuii TrocylapCTBEHHBIH  YHHBEPCUTET CHUCTEM  YyNpaBIEHUS U
paauosnekTpoHuku, 2012. — 155 ¢. — Tekct : anexkrponnsii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/13941.html . — Pexxum noctyna: it aBTOpU3HP. MOJIb30BATENEH.

2. UziomoB A.A. KommbloTepHbIe TEXHOJIOTMM B Hayke M oOpa3oBaHUM : ydeOHoe mocobue /

UztomoB A.A., Kouyounckuit B.Il.. — Tomck : Tomckuii rocynapcCTBEHHbI YHUBEPCUTET
CHUCTEM yIpaBJi€HUS U paauodiaeKkTpoHuku, Db Kontent, 2012. — 150 c. — ISBN 978-5-
4332-0024-1. — Texct : oanekrponnwsni // IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/13885.html — Pexwum noctymna: aist aBTOpU3UP. MOJIb30BaTENEH

3. KommnbroTepHble TEXHOJIOTUM B HAYYHBIX MccienoBaHusAX : yueOHoe nocobue / E.H. Kocosa [u

ap.].. — Craspomnons : Ceepo-KaBkasckuii dhenepanbubiii yauBepcuret, 2015. — 241 ¢. —
Tekcr : AJICKTPOHHBIN // IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/63098.html . — Pexwum gocTtymna: 1iist aBTOpU3UP. OIH30BATEIECH.

4. CunaenkoB A.H. MadopmanmonHoe obecrieueHne 1 KOMITBIOTEPHBIE TEXHOJIOTUU B HAYYHOH U
o0pasoBaTebHON AeATeNbHOCTH : ydueOHoe mocodue / CunmaenkoB A.H.. — Omck : Omckuii
rOCY/apCTBEHHBI MHCTUTYT cepBuca, OMCKUI roCy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET,
2014. — 115 c. — ISBN 978-5-93252-305-6. — Tekct : anextponnsiii / IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/26682.html . — Pexum pocryna: ansi aBTOPU3HD.
MOJI30BATENEH.

JlonoiHUTeIbLHAS JTUTEpPaTypa

1. CoBpemMeHHBIE KOMIBIOTEPHBIC TEXHOJOTHH : ydeOHoe mocobue / P.I'. XucmaroB [u ap.].. —
Kazanp : KazaHckuii HallMOHATIBHBIA HCCIIEIOBATEIBCKUN TEXHOJIOTUYECKU YHUBepeuTeT, 2014, —
83 c. — ISBN 978-5-7882-1559-4. — Texcr : snektponnsiii // [IPR SMART : [caiiT]. — URL:
https://www.iprbooks — Pexxum noctyna: 1uist aBTOpU3Hp. MOIb30BaTENCH

2. IlepcoBa M.I'. CoBpeMEHHbBIE KOMITBIOTEpHBIC TEXHOJIOTMH : KOHCIeEKT Jjekiuii / [lepcoa M.I.,

Conoseitunk 10.I'., JlomamkoB II.A.. — HoBocubupck : HoBocuOHMpCKui TrocymaapCTBEHHBIN
TexHudeckuit yausepeutet, 2014, — 80 c¢. — ISBN 978-5-7782-2427-8. — TekcT: 31eKTpOHHBIN//
IPR SMART: [caiit]. — URL: https://www.iprboo = — Pexum pgocryma: st aBTOpPHU3HP.
MOJIb30BATENEH.
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7.2. Ilepeyenn pecypcoB HHGOPMALHOHHO-TEJIeKOMMYHUKAMOHHOM ceTH « AHTepHeT»

1. DnexTpoHHO-OMbIMoTeunas cucrema [IPRbooks URL: http:// www.iprbooks.ru/OOO «Aii ITu Op

Menuay.

7.3. UndopmanuoHHbIe TEXHOJIOTHH, JULEH3HOHHOE IPOrPaMMHOe odecreyeHune

JIMueH3MOHHOoe nmporpammMmHoOe€ odecreyeHmne

PexBU3NTHI JIMLIeH3Uii/ JTOTOBOPOB

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 T. 1.

Wnentuduxarop noamucunka: 1203743421
Cpoxk geitctusi: 30.06.2022
(TIpoTeHHEe TTOAITHCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenmst 00 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073

Jluniensus Geccpodunas

AnTusupyc Dr.Web Desktop Security Suite

JIMIICH3UOHHBIN cepTH(UKAT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk nevictbus: ¢ 20.10.2022 no 22.10.2023

Ludposoit oopazoBaTenbHblii pecypc IPRsmart

Jlunensuonnsii qorosop Ne 10423/2311 ot
30.06.2023 1.

Cpok aeitctBus: ¢ 01.07.2023 r. o
01.07.2024r.

[pemnpusTre 8.3 YueOHas Bepcus

Becrmutatnoe I1O: Lazarus, Firebird, IBE Expert, Pascal ABC, Python, VBA, Virtual box, Sumatra PDF, 7-Zip, 1C:

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCIUIIJINHBI
8.1. TpeGoBanus Kk ayTuTOPUAM (MIOMELEHUSAM, MeCTaAM) JJIsl IPOBeAeHUS 3AHATHI
1.Y4eOHas ayauTopusi AJisi NPOBeleHUA 3aHATHI JIEKIMOHHOTO THIIA

CHCHI/IaJII/ISI/IpOBaHHaH MeOenb:

Kadenpa macronpHas - 1mr., 1ocka menoBast - 11T., CTybs - 65IIT., mapThl - 341mT.
TexHuueckue cpeicTBa 00y4eHus, ciayxKalue Ui IpeJocTaBieHus yueOHoi nHpopMaun 00JbIIoi

ayJIUTOPUH:
DKpaH Ha wTaTuse — | WrT.
ITpoektop — 1 .
HoytOyk — 1 mit.

2.YyeOHasi ayIMTOPUSA ISl IPOBEAEeHNs] 3AHATHIA CEMHUHAPCKOI0 THIIA, KYPCOBOI0
NPOeKTHPOBaHUS (BbINOJIHEHHE KYPCOBBIX padoT), rPyNNOBbIX U HHAMBUAYAJbHBIX
KOHCYJIbTALMM, TEKYILIEr0 KOHTPOJISI M IPOMEKYTOUHOM aTTeCTAlNHU

CHCHH&J’IHSHPOB&HH&H MeOenb:

Kadenpa macronpHas - 1mr., 1ocka menoBas - 11T., CTynbs - 65MIT., mapTel - 341mT.
TexHuueckue cpecTBa 00y4eHus, ciayxKalue JUis IpeJocTaBieHus yueOHoi nH(popMaun 00JIbIIoii

ayJIMTOPUH:
DKpaH Ha mTaTtuBe — | mrT.
ITpoektop — 1 mir.
HoytOyk — 1 miT.

3. JIabopaTopusi MATEMATHYECKOT0 MOJAEJIUPOBAHUS
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Crnenuanu3upoBaHHas MeOeb:

Cron npernogaBaTeIbCKUi - 11IT., JOCKa MesioBas - 11IT., CTyJT MATKHM - 11IT., TApTHI - OIIT.,
KOMIIBIOTEPHBIE CTOJIBI - 1 11IT., cTynbd - 241mr.,

JlabopaTopHoe 060py1I0BaHKEe, TEXHUYECKUE CPEICTBA O0yUEHHUsI, CIyKaIllKe T PETOCTaBICHUS
yueOHoll nH(popMay 60IBIION ayUTOPUU:

IlepcoHasIbHBINM KOMIIBIOTEP — 7 IIT.

4. [Tomelenue AJsl CaMOCTOSITEILHOM PadoThI.

Otnen oGCIy>KUBaHUS TEYaTHBIMU U3JaHUSIMHU

Crenmann3upoBanHas Me0ens:Padoune cTonsl Ha 1 MecTo — 21 mT.Ctynes — 55 mt. Habop meMoHCTpaIimoHHOTO
obopymoBaHus M Y4YCOHO-HATTSAHBIX TMOCOOMA, OOECIEeYMBAIONINX TEMAaTUYECKUE WLIIOCTPAIlUU: DJKpaH
HACTEeHHBIN — 1 mT.

[Ipoekrop — lmt. HoytOyk — lmit.

NnudopmarmonHo-6n0arorpaduaeckuii OTael.

Crienimanu3upoBaHHass MeOelb:

Paboune cromnsl Ha 1 MecTo - 6 wT. CTybs - 6 WT.

KommnbroTepHasi T€XHHKa C BO3MOXKHOCTBIO TNOJKIIOUEHMsI K cetu «lHTepHeT» M olecrnedeHueMm JOocTyna B
3JIEKTPOHHYI0 HH(POPMALIMOHHO-00pa3zoBaTenbhyo cpeay I'BOY BO «CeKarl'A»:

Iepconanpublii komnptorep — lmT. Ckanep — 1 mwrt. MOV — 1 mr. Otaen oOciyKUBaHUS 3IEKTPOHHBIMH
n3ganusamMu Crienuain3upoBaHHas MeOeb:

Paboumne cronst Ha 1 Mecto — 24 wt. CTynbs — 24 mT.

Habop aeMoHCTpallMOHHOTO 0OOpYIOBaHUS M Y4E€OHO-HATJSITHBIX MOCOOWH, 00ECTeYMBAIOUINX TEeMaTHYECKHE
WITIOCTPaLUu:

WnTepaktuBHas cuctema - 1 mr. Morutop — 21 mt. CereBoit TepmuHan -18 mT. [lepcoransHbil KOMITBIOTED -3
mrt. MOV — 2 mt. [Ipunrep —1mt.

5. llomenienne i XpaHeHUs U NPOPUIAKTHYECKOT0 00CTY:KUBAHUS Y4e€OHOT0 000PY10BAHUS.
CrnenumanusupoBanHas mebens: lllkad — 1 mr., cTyn -2 mWT., KPpecio KOMOBIOTEPHOE — 2 MIT., CTOJ
YIJIOBOM KOMIBIOTEPHBIA — 2 IIT., TYMOOUKH C KJIIOYOM — 2 MT. Y4yeOHoe mocolOue (mepcoHaabHbII
KOMITBIOTEP B KOMILJIEKTE) — 2 MIT.

8.2. TpeGoBaHus Kk 000pyI0BaAHNIO PA00YHMX MECT NPENOAABATEIA H 00YUAKIIMXCS

1. PaGouee mecTo mpenogaBaTens, OCHAIICHHOE KOMIIBIOTEPOM U ¢ AOCTynoM B MHTepHeT.
2. PabGoume MecTta 0O0ydYarolIMXCsi, OCHAILCHHBbIE KOMIIBIOTEpaMH C JOCTynoM B VIHTepHeT,

npeaHa3HadYeHHbIE 7151 pa0OThI B 3JIEKTPOHHOM 00pa30BaTENbHON cpeae, u m.n.

8.3. TpeOoBaHusl K cieMATU3MPOBAHHOMY 000PYI10BAHUIO HET

18



9. OCOBEHHOCTH PEAJ/IM3AIIMU JUCHUIIJIMHBI /151 UHBAJIN/10B
N Jm1n C OrPAHUYEHHBIMU BO3MOKHOCTAMMU 31I0POBbS

Jns  obGecnedeHust 00Opa3oBaHUS MHBAIWAOB M OOyYalOUUXCA C  OrpaHUMYCHHBIMH

BO3MOXKHOCTSIMU ~ 37I0pOBbSl  pa3pabaTbiBaercs (B cioydyae HEOOXOAMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTesibHasi MNpOrpaMMa, HWHAMBUIYAIbHbIM Yy4eOHBI IUITaH € Yy4eTOM OCOOEHHOCTEH uX
NCUXO(U3UUECKOTO Pa3BUTHUSA M COCTOSHUS 370POBbSl, B YACTHOCTU NPUMEHSETCS WHAUBUAYaIbHbBIN
MOJX0/ K OCBOEHHUIO TUCHMIUIMHBI, MHIUBHUIyalbHbIE 3aJaHus: pedeparhl, MUCbMEHHbIE PalbOTHl U,
HAao0OpOT, TOJIBKO YCTHBIE OTBETHl M JAMAJOTH, WHAWBHyallbHblE€ KOHCYJbTAllUH, HUCIOJIb30BaHUE
JUKTO(OHA M IPYIHX 3allMCBIBAIOLIMX CPEJCTB JJsl BOCIIPOU3BEICHMS JIEKIIMOHHOTO M CEMUHApPCKOTO
MaTepHaa.
B nensx obGecnieuenus oOyyaromuxcs MHBAJIUAOB U JIUL ¢ OFPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
KOMIUIEKTYeTCSI (OHJ OCHOBHOM y4eOHOW mauTepaTypod, aJanTUPOBAHHOW K OrpaHUYEHHIO
AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOCTYN K KOTOpbIM opraHuzoBaH B BUIl Axagemuun. B
OubimoTeKe MPOBOAATCS WHAWBUAYAIbHbIE KOHCYJBTALMU JJISI JAHHOW KAaTETOPHH IIOJIb30BaTENCH,
OKa3bIBAa€TCSl IIOMOIIb B PETUCTPALMUA U HCIOJB30BAHUU CETEBBIX M JIOKAJIBHBIX 3JIEKTPOHHBIX
00pa30BaTENIbHBIX PECYPCOB, IPEIOCTABIISIIOTCS MECTA B YUTAJILHOM 3aJI€.
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Tpunooicenue 1

®OHJIA OLIEHOYHBIX CPEJCTB
MO JUCLMILJIMHE

KoMnbOTEepHbIE TEXHOJOTMY MATEMATHIECKHUX HCCIeI0BAHUM
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MMACTIOPT ®OHJIA OLIEHOYHBIX CPEJACTB MO JUCHMUILITAHE

KOMHI)]OTGQHI)IC TEXHOJOTUN MaTEeMATHYECKHNX HCCIeI0BAHNN

1. Komnerenuuii, popmupyempie B pouecce U3y4eHus: AU CHUNINHbBI

Nunexc DopMyIMpPOBKAa KOMIIETEHIINN
I[IK -4 | CHoCOOHOCTh aKTUBHO y4acTBOBAaTh B Pa3padOTKe CHCTEMHOTO U MPUKJIAJHOTO
MIPOTPAMMHOT0 00ECIICUCHUS

2. Oranbl (pOPpMUPOBAHNSI KOMIIETEHIIUHN B MPoIecce 0CBOEHUS JUCHUIIMHBI

OCHOBHBIMH dTanaMu (OPMHUPOBAHUS YKA3aHHBIX KOMIETCHIUH MPU U3yUYEHUH 00YJatOMHUCS
JCIIATUTMHBI  SIBIISTIOTCST  TTOCIIEIOBATEIbHOE HM3YYCHHE COJCPIKATEIBHO CBS3aHHBIX MEXKIAYy COOOH
pa3nenoB (TeMm) y4eOHBIX 3aHsaTHA. M3ydeHHWe Kaxaoro pasziena (TeMbl) MPEIojiaracT OBJaJICHUE
0o0yJaromuMHUCs HEOOXOJUMBIMU  KOMIICTEHIMsIMHA. Pe3ynbraT arrecTanmuu OOydarommxcs Ha
pa3IMYHBIX dTamax (OPMUPOBAHHUS KOMIIETEHIMH ITOKa3bIBA€T YpPOBEHH OCBOCHUS KOMIICTCHIIUN
00yJarommMHucs. ITamHOCTh (POPMHUPOBAHUST KOMIIETCHIIMH MPSIMO CBS3aHA C MECTOM JUCIUILIMHBI B
00pa3oBaTeNbHON MPOTpaMMe.

Pa3neibl (TeMbl ) PopmHpyeMble KOMIETEHIHNH (KOJIbl)
JMCHHTIHHBI [K-4

Paznen 1. KomnbroTepHas TEXHOJIOTHUS
MaTeMaTUUYECKUX HcciienoBannii Matcad

1.1 OcHoBbI paboTsl B cucteMe Matcad. +

BxoaHoii a36Ik cucTeMbl Matcad.
Tune! JaHHBIX.

1.2 BBoa u pegaktupoBaHue +
MaTeMaTH4eCKuX GOpMyIl U TEKCTa

1.3 BekTopa u MaTpuibl +
1.4 I'paduka B cucteme Matcad +
Paznen 2. CuMBONBHBIC BEIYUCIICHUS B +
cucreme Mathcad

2.1 BOo3MOXXHOCTH CHMBOJILHOTO +
nponeccopa MathCAD

2.2. Pemienue ypaBHEHU U CUCTEM

2.3 KoMIbIOTepHBIE TEXHOJIOTUH +

BEIYHCJICHUA UHTCIPaJIOB

Paznen 3. IlporpammupoBanue B Mathcad

3.1 ITanens mporpaMMHUpPOBAHUS +
3.2. MonynbpHOE U 6€3MOTyJIbHOE +
IPOrpaMMHUpPOBaHUE

Paznen 4. Uucnennsie METOABI PEIICHUS —+
Hay4YHO-IIPAKTUYECKHX 3a/1a4

4.1 Untepnonsuus u perpeccusi, PyHKINH +

CrjlIaXKMBaHWA JAHHBIX U IPCACKa3aHUsA
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3. Iloka3aTesiu, KpUTEPHUHU U CPEACTBA OLICHNBAHUS KOMIIeTeHIIMI, GOpMHPYeMBbIX B IIpoLecce U3yYeHHUs TUCIUILINHBI
IIK-4 Crioco0HOCTh AKTHBHO Y4aCTBOBATh B Pa3padoTKe CUCTEMHOI0 U MPUKJIAJTHOI0 POrPaMMHOI0 odecnevyeHust

Ilnanupyemble  pe3yibTaThbl
o0y4eHust Kpurepun oueHnBaHus pe3yJibTaToB 00yUeHHsI CpeacTBa olleHNBaHUS Pe3yJIbTaTOB
(moka3zaTesid JOCTHKEHUSI o0yueHust
3a/JaHHOTO YPOBHSI OCBOEHHSI
KOMITCTCHIIMIA) Heynosners. Ynosiers. Xopoo. Otimano. Texymmii IIpomeskyTouHa
KOHTPOJIb sl aTTeCTAIHSA
IIK-4.1 UnTerpupyer Homyckaer JemoHcTpupyer JemoHCcTpHpyer JleMoHCTpHpYeT I'lTy0OKHe | TeCTOBBIH Ok3aMeH
MIPOTPaMMHBIE MOJTYJIH 1 CYIIIECTBEHHBIC HEKOTOpbIE CIIOCOOHOCTH | CIIOCOOHOCTH B 3HAHUSX 3HAHMS B PELICHUH 33/1a4 KOHTPOJIb
TIpoOBepsIeT OIMOKH B: 3HAHWIX B 3HAHUSAX JIJIS HWHTETpaIiH HWHTETpaIIH ’
paboTocmocoOHOCTH JUTS UHTETPaIiH HHTETPaIIH MPOTPAMMHBIX MOIYJICH | TIPOTPAMMHBIX MOJYJIEH 1 )
pa3pabaTbiBaeMOro TIPOTPaMMHBIX MPOTPAMMHBIX MOAYJEH | TIPOBEPKHU MPOBEPKH 3aJa4M,
MIPOTPAMMHOTO MIPHUJIOKECHUS | MOJAYJIEH M IPOBEPKH | ¥ MIPOBEPKH paboTocmoco6HOCTH paboTocrocoGHOCTH KOHTPOJIbHBIC
paboToCcrmocoOHOCTH paboTocmocoOHOCTH paspabaTbiBaeMOro paspabaTeIBaeMOro BOTIPOCHI
pa3pabaTbIBaceMOro pa3pabaTbIiBaeMOro MpPOrpaMMHOTO MPOrpaMMHOTO
NIPOrpaMMHOTO IIPOTPaMMHOTO MIPUIIOKEHUS TIPUIOKEHUS
TIPUTIOKEHHS MIPUIOKEHUS
I1IK-4.2 Ananusupyer Homyckaet JemoHcTpupyeT B ieioM | JleMOHCTpUpYET B LIeTIOM JleMoHCTpHpYET ITyOOKHE TEeCTOBBIN DK3aMeH
CTaHAAPTHBIC TEXHUYECKNE rpyOeiinme omuOKy B | yJIOBJIETBOPHUTEIBHEIC, XOpOIINe, HO COJIepIKaIllie | 3HAHWS U YMEHHS KOHTPOJIb
TpeOoBaHUs K YMEHHH TI0JIB30BATECS | HO HE OTZEJbHBIE IPOOENBl B B MICIIOJIb30BaHUH ’
MIPOEKTHUPOBAHUIO CTaHIAPTHBIMH CHUCTEMaTH3MPOBAHHBIC HCTIOB30BaHUH CTaHJAPTHHIX MTPOTPaMM )
MIPOrPaMMHOTO O0ECTICUeHHS. | MPOrpaMMaMu YMCHHS IJIs aHAIH3a CTaHIAPTHHIX MTPOTPaMM ISt peneHns Texuudeckux | Saladu,
CTaHIAPTHBIX JUIs pCIICHUST aHaIn3a TpeOOBaHMIT K KOHTPOJIbHBIC
TEXHUIECKUX CTaHJAPTHBIX MIPOEKTHPOBAHUIO BOTIPOCHI.
TpeOOBaHUN K TEXHUYECKHUX TPEOOBAHMI | MPOTPAMMHOTO
MIPOEKTUPOBAHHIO K IPOEKTHPOBAHHIO obecrieueHust
MPOrpaMMHOT0 MPOrpaMMHOTO
obecrieueHus obecrieueHus
ITIK-4.3 Cnocoben ®parMeHTapHO BiazeeT | Brnameer ornensHbIMU JleMoHCTpUpyeT B 11e510M JleMoHCTpHpYET TIIy0OKHEe | TeCTOBBIH DK3aMeH
OCYIIECTBIISITh Pa3pabOTKy HEKOTOPHIMM [TaKeTaMH | HaBbIKaMU yCIICIIHbIE 3HAHUS 110 3HAHHUS U KOHTPOJIb
TEXHHUYECKHUX TPeOOBaHUI K CTaHIAPTHBIX IIPOrpamMM | pabOThI IpOrpaMMaM JUisl | CTaHJapTHBIM npodeccroHaNbHbIE ’
MIPOTPaMMHOMY JUTSl peLeHnst 3a1a4 peuIeHus 3a1a4 nporpamMmam st HaBBIKH PaOOTHI B HHINBUNyaIIbHBIC
o0ecrieueHHIo, TIpH eTo paspaboTkn pa3paboTku pa3pabOTKN TEXHUUECKUX | CIICIHAIN3UPOBAHHBIX 3anaqu,
CO3/IaHUH TEXHIYCCKHIX TEXHIICCKUX TpeOOBaHMIT K CTaHAapTHBIX MporpaMMam | KOHTPOJIbHBIC
TpeOoBaHU K TpeOoBaHUI K MIPOTPAaMMHOMY U pa3paboTKH BOTIPOCHI.
MIPOTPaMMHOMY MIPOTPAaMMHOMY o0ecTieueHno, P ero TEXHUYIECKHUX TPeOOBaHUI

o0ecTieueHnto, Ipu
€ro COo3/1aHuH

obecriedeHnIo, Ipyu ero
CO3IaHHU.

CO3JIaHHH.

K IPOTrPaMMHOMY
obecredeHnro, MpH ero
CO3JIaHHUH.
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XA B WD =

4. Kommjiekt KOHTPOJBbHO-OUHCHOYHBIX CPEACTB MO TMCHUIIJINHE

Bonpocsl k 3k3ameny
10 AUCILIUIIIINHE
KoMmnbpoTepHbie TEXHOJ0IHM MATEMATHYCCKUX MCCIeJ0BAHUM

OcnoBrsl Mathcad.

JHuasor mosik3oBarens ¢ cuctemoit Mathcad.

[Tanenu UHCTPYMEHTOB.

ITanens MaremaTuka.

DOnemeHTapHbie BhrunciaeHus B Mathcad.

Tune! JaHHBIX.

Omneparopsl 1 QyHKINU.

CrieninaabHBIC BRIYMCIICHHS U IPEOOPA30BaHUS MATEMATHUSCKUX (PYHKITHM.
Brrunciaenue npou3BOAHBIX.

. TaGynupoBanue GyHKINH.

. Beruncnenue npeaenos.

. Komnerorepnsie Texnonoruu (KT) pemienus MaTeMaTHUECKUX 3a7ad.

. Ocobennoctu u cyuHocth KT pemenus 3amau.

. [IporpammupoBanue B Mathcad.

. MeTo/1pI TOICTaHOBKY, Ta0yJIMPOBAHUS, BU3YATH3AI[MN U BEIYUCICHUS MTOTPEITHOCTEH.
. KommbproTepHbIe TEXHOJIOTUU CUMBOJIBHBIX BBIYHCICHUH.

. CUMBOJIbHBIE BBIUUCIICHHS B OOBIYHOM U KOMAaH/IHOM BBIYMCIICHUSX.

. CHMBOJTbHBIE OTIEPALIUH C BEIPAKCHUSMH.

. CUMBOJIbHBIE UHTETpaJIbHBIE TPEOOPA3OBAHMS.

. CUMBOJIBHBIE TTPE0Opa30BaHUS MATPHII.

. CUMBOJIbHBIE BBIUMCIICHHS TIPU aHaNK3€e (QYHKIMOHUPOBAHUS CIIOKHOM CHCTEMBI.
. AnreOpa BEeKTOPOB U MaTpHIL.

. [Ipeobpa3oBaHus BEKTOPOB U MaTeMaTHYECKUE OTEepaI HaJl BEKTOPaMHU.
. MaremaTrueckue onepamyy Hajl MaTpUIIAMH.

. MaTtpuunbie (yHKIIUU U ONIEPATOPHI.

. Buzyanm3zanusi BBIYMCIEHUM.

. CnocoOw1 npeacTaBiaeHus QyHKITHI.

. I'paduueckoe npencraienne GyHKIUNH B KOMITBIOTEPHBIX TEXHOIOTHUAX

. IBymMepHas u TpexmepHas rpaduka.

. KoMnbroTepHbI€ TEXHOIOIMH PELICHUS YPABHEHUN.

. KT pemrenus anrebpanveckix U TPaHCHEHACHTHBIX YPaBHEHUH.

. KT pemenus cucreM ypaBHEHUI.

. KT peuenus nuddepennumanbHbIX ypaBHEHUN U N-0T0 MOPSIIKA.

. Berancnenus uaTerpanos u qudGepeHImanos.

. KT Beruncnenus narerpainoB u auddepennuanoB B cucteme Mathcad

. Bbruucrienue KpaTHBIX ¥ HECOOCTBEHHBIX HHTETPAJIOB.

. HUucneHHble METOIbI BEIUUCTICHHS cucTeM AU depeHInanbHbIX YpaBHEHHH



HpaKaneCKne 3aaHus K IK3aMCHY
MO JUCHUITIIMHE

KominibloTepHble TEXHOJOIUH MATEMATHYECKHX HCCIAET0BAHUN

1. Pemuts CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ MaTpUIHbIM METOAOM B CUCTEMC MaTI(aI[I
3x+8y-9z=12

5x-9y+2z=34

8x-6y+5z=98

. . _ 2
2.YuclieHHOE pellleHne HeTMHEHHbIX anrebpandecknx ypapaennii 1(X) =X~ +2x +1

3. BBIMHCISTB Bce KOPHH MOIMHOMA C MOMOIIbI0 GyHKumn Polyroots 8x2 +2x +3=0
4. CUMBOJIbHOE PEUICHUE CHCTEMbl YPABHEHUH C UCIIOJIh30BAHUEM BCTPOCHHOM (QyHKIMH Isolve.

(03 02 66 -1.1) |,.- 1)
" | 45 -18 03 65 | 0.1
'_‘ 73 97 109 —4.1 | V=1 om ‘

81 -27 87 89)

3

L 1x 10

5. CUMBOIBHOE PCIICHUC CUCTCMbI JIMHEMHBIX ypaBHeHHf/'I C 3aJIaHHOM TOYHOCTBIO

(03 02 66 -11) (1

» | 45 -18 03 65 | | 0.1
M= 73 97 109 1] V=l om ‘
\ 81 27 87 89 ) 1% 103

6. Vcrionb3ys ycnoBHyI0 (QyHKIHIO if HamucaTh mporpammy:
2

X ecmt x <0
y(x)=4"_" ’
\/; , ecnt x>0.
7. Berancnuth: 4100 = |-10| = 10! =
8. BBIMOJHUTD CIIEIYIONINE OTIePAIIHH:
04 12 ctg2 '
0 x% Ag(x +2)dx = szdx = x:=2 ix5 = ism(x) =
8 (sin 2x) dx dx

9. Iloctpouts aexaptosl (X-Y 3aBucumocts) u nossipasie (Iloaspubie KoopannaTel) rpaduku

claenyomux GyHKIIHHA:
X(a):=cos(a) »%in(a)
Y(a):=1.5cos(a)? - 1
P(@):=cos(@).

JIJ1d DTOTO HEOBXOJIMMO OIPEJIEJIUTH A KAK JIMCKPETHBIV APTYMEHT HA MHTEPBAJIE OT 0 JTO 2XP C

IIATOM P/30.

10. Ucnonp3ys komanay BeraBkaPMatpuia coznate marpuiyy Q pasmepom 66, 3aTI0THUTE e
MIPOU3BOJILHO U 0TOOpa3uTh IrpauuecKu ¢ momoiso koManasl BerakaPI'padukPIloBepxHocTy.
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11. TToctpouts rpaduk nosepxHoctu (IloBepxnocTn) u kapty nunuil ypoBss (KoHTypHBIT) 115
(GYHKIIMH IBYX NTEPEMEHHBIX
X(ta): =txos (a)x%in (a)

2 ..
X+ &-yo
() M f2(x,y) =5 X062,
10 e 3 g
Matpuiibl 1S TOCTPOSHUS TIOBEPXHOCTEH 3a/1aTh ¢ TOMOIIbI0 QpyHkmu CreateMesh, 3HaYeHUS
1apaMeTPOB HE YKa3bIBaTh. BBIMOJHUTH OJJHOTOHHYIO 3aJIMBKY JIJIsl IOBEPXHOCTEH, BHIOPAB U3

KOHTEKCTHOTO MEHIO KOMaHay dopmar.

12. Otobpa3uth rpaduyecku nepecedeHre NoBepxHocTen f1(x, y):=

13. I'padmvecku OTaEIUTH KOPHH ypaBHEHHS: x 1g x = 1.

14. TToctpouTts rpaduk GyHKIUU f(X) ¥ TPUOIU3UTETHLHO OMPECIIUTh OJIMH U3 KOPHEH ypaBHEHUS
3

x-1
Y)=¢ "X -x
fix) xT [0,1]
15. PELIUTH YPABHEHUE F(X)= 0 C TOUHOCTBIO E = 10~*C MOMOII[bIO BCTPOEHHOI ®YHKIIUA ROOT;
3x-4lnx-5
FX)="
x1 [2,4]
16. Ina nonmuroma g(x) x*+ x° - 17x? - 45x — 100 BBINOIHKUTE CJIEAYIONINE ACHCTBHSA:
1) ¢ nomoinelo KoMaHael CumBoibl P Kospduumentsl noaumHoMa co3aate BEKTOp V,
coJiepkalnil ko3 PpUIMEHTHI TOJIMHOMA;
2) pemuTh ypaBHeHue g(x) = 0 ¢ moMo1bto GyHKIMU polyroots;
3) peIInTh YpaBHEHHWE CUMBOJIBHO, MCMONB3Ysl kKomaHmy CumBoisl P Ilepemennsie P
Bpraucnuts.

.i.le +x2- SX3 +X4 =-4
txl - 3XZ' 6X4 =-7

1
i sz - X3 +2X4 =2

fxl +4XZ' 7X3+6X4 =-2

17. Pemuth cuctemMy JTMHEUHBIX YpaBHEHUN

1) ucnosb3ys GyHkuuwo Find,
2) MaTPUYHBIM CITIOCOOOM U MCTIONB3Ys PYHKIHIO [solve.
i2y-pz=a,
o 13x+4py=a, |
18. CUMBOJIBHO PEIIUTh CUCTEMbI YPABHEHUH: | 5 p pz-z=bh,
i 2x+y=b. 5
! 4 L3y+x=c

19. HaiiTi nepBoo0OpasHyo aHanuTudecky 3anannoii pynkmuu f{x)= 1/(tg2x +1)Equation.2 ,
ucnoin3ys oneparpo CumboJibl P Ilepemennbie P UnTerpamusi.

20. Tpancnonupyire maTpuny M

el a by

¢ X 2 oo

gxz 3 da

21. Beruncaure onpenenurens MaTpuLs M
gl a bg
g X 2 c_

gxz 3 d.g
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fisn :«:2 +22 B
22 Brluucaure npeaen: ! il

23. Crenepupyiite B cuctreMe Mathcad cinyuaiinsiii Bektop pazmepHoctu 200, mpoeKIuu KOTOporo
PaBHOMEPHO pacHpe/IeieHbl B HHTEpBaje [0, IJ. BoruncnuTe ero yucioBble XapaKTepUCTHKU.

YBennunuts pazmepHocTh 10 1000 1 cHOBa BBIYUCIIUTE €TI0 YACIOBbIE XapaKTepUCTUKU. CpaBHUTH
BbIOOPOYHBIE UHCIIOBBIE XaPAKTEPUCTUKU C TEOPETUUECKUMH.

27



CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJEMMUSA

Kadenpa Marematuka

20 -20 yueOHBII roa

DK3aMeHanoHHbIN OrneT Ne 1

10 AUCLUIIIINHE _KOMHBIOTC[)HI)IG TEXHOJIOTHH MATEMATHYCCKHUX HCCHGQ!OB&HHﬁ_

JUTST OOYYArOIINXCSl HAPABIICHUSI TIOJITOTOBKH 01.03.04 IMTpuknaaHas MaTeEMaTHKA

1. DnemenTapHbie Beuncienus B Mathcad
2. Tunbl TaHHBIX.

3. 3agaua: Crenepupyiite B cucteMe Mathcad ciydaiinslii Bektop pazmepHoctu 200, mpoekuun
KOTOPOT'O paBHOMEPHO paclpe/ieieHbl B HHTEpBae [0, lJ. Boruucnure ero unciaoBble

XapaKTePUCTUKU. Y BEIUYUTH pa3MepHOCTh 10 1000 1 cHOBA BBIUMCIUTD €r0 YHCIOBBIE
xapakTepucTuki. CpaBHUTH BEIOOPOYHBIE YUCIIOBBIE XaPAKTEPUCTUKU C TEOPETUUECKUMH.

3aB. kadeapoii Kouxkapos A.M.
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KoHTpoJbHBIE BOMPOCHI K pa3aeiam

110 JUCHHMITIIMHE KoMunbloTepHble TEXHOJOIHU MATEMATHYECKUX I/ICCJICIIOBaHI/Iﬁ_

Pa3nes 1. KoMmnbloTepHasi TeXHOI0TMs MaTeMaTHYeCKUX ucciaenoBanuii Matcad

OcuoBsl Mathcad. /Tuanor mosp3oBarens ¢ cucremoit Mathcad.
[Tanenu HHCTPYMEHTOB

Tunel nepeMeHHbIX.

YucneHHbIH U CUMBOJIBHBINA TPOLECCOPHI
Mathcad B ponu KalbKymIsTOpa.

Jlornueckuii oneparop

Apudmernueckuit onepaTop

MartpuuHblii oriepaTop

BrruncnauTenbHbl U CHMBOJIBHBIN OIIEPaTOPbI
Boruncnienue cyMMbl U TPOU3BEACHUS Psiia YHCET.
Paznoxenne GyHKINU B CTETIEHHOH PSL.
PamxupoBaHHbIEe TEpEeMEHHbBIE

Anrebpa BeKTOpoB 1 MaTpull B cucteme Mathcad.
Maccussbl.

MaremaTrueckue onepanuu HaJl MaTpULAMU.
Matpuunbie (GyHKIUU U ONIEPATOPHI.
Boruncnenue npou3BoIHbIX.

TaOynupoBanue GyHKIIHH.

Brruncnenue npeaenos.

Busyanu3zanus BeraucieHuii B cucteme Mathcad.
JIBymMepHas 1 TpexmepHas rpaduka.
[ToBepxHOCTH B TpEeXMEpHOU Tpaduke

Pa3gen 2. CuMmBoJLHBIE BoIuucjaenus B cucreme MathCAD

CuUMBOJIbHBIE UHTETPAJIbHBIE U MAaTPUYHBIE TPEOOpPa30BaHUS.

[Monmmuaombl B Mathcad ¢ ciMBOIBHBIM OTIEpaTOPOM

MeTo/1bl 10/ICTAaHOBKH, Ta0YJIMPOBAHUS, BU3YAIH3AIMH U BEIYUCIICHUS MTOIPEIIHOCTEH.
[IpoBeneHne BEIYUCIUTEIHHOTO IKCIIEPUMEHTA U IMUTAIIMOHHOTO MOICTUPOBAHUS
KomanHbI# (omiepaTopaMu) pekuM pabOThI ¢ BEKTOPAMU U MAaTPHUIIAMU.

CuMBOIIbHBIE TIPEOOPA30BAHMSI MATPUILI.

Pemenue cucrem ypaBHEeHHI

JuddepeHnnanbHble HCYUCTCHUS

MeTo1bl TOMCKa KOPHEW YPaBHEHUN ¢ CUMBOJIBHBIM ONIEPATOPOM

Pa3nea 3. IlporpammupoBanne B Mathcad

Cpena nmporpamMupoBanus B cucteme Mathcad.
[Tarens mporpaMMHUPOBAHUS U €€ UHCTPYMEHTHI
[onnporpammel B cucteme Mathcad

Macrep GbyHKIMIA 715 TPOrPAMMHUPOBAHUS
MonynbHOE TpOrpaMMHUPOBAHUE
be3MomyibHOE IPOTpaMMHUPOBaHHE
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[HonmporpamMmbI-pyHKIH
Pa3nes 4. UnciieHHbIe MeTOAbI PELICHHS] HAYYHO-TIPAKTHYECKHX 32124

KomnbroTepHble TEXHOIOTHH pelIeHus ypaBHeHuil B cucteme Mathcad.

KT pemenus anredpandeckiux U TPaHCUEHACHTHBIX YpPaBHEHUH.

KT pewenus cucreM ypaBHEHHH.

KT pemenns nuddepeHnnanbHbIX YpaBHEHUH U N-0T0 MOPSAKA.

Brrancnenus unrerpanos u auddepenunanon B cucreme Mathcad.

MeToap! 1 aNrOpUTMBI BEIYHCIICHUS! HHTErpasioB 1 auddepeHnnanos B cucreme Mathcad.
YucneHHble METO/IbI BBIYUCIICHUS chcTeM UG depeHInalbHbIX YpaBHEHHUH

CuMBOJIbHBIE UHTETpAJIbHBIE TPEOOPA30BAHUS
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TecToBBICE 3a1aHUSA

10 AUCHUIIIIMHC KOMHLIOTGQHI)IG TEXHOJIOTHHY MATEMATHYCCKHUX HCCJ’IGZ!OB&HI/Iﬁ

Pasnen 1. KomnbroTepHasi TEXHOJIOTHSI MaTeMaTHYeCKUX uccaeqoBanuii Matcad

1. OcnoBHoe npeanasHayenne nakera MathCad

1. ocymecTBiieHHs pabOThI C TpaUUESCKUMHU U TEKCTOBBIMU (haiaMu
2. 11 IpoQecCuOHaIbHBIX MATEMAaTHKOB

3. paboTBI PaCYETUYNKOB-HHXEHEPOB

4. co3aHus MPEe3eHTAMOHHBIX CIIAiI0B

2. BcnomorarenpHbie iepemennbie B MathCad, oOecnieunBaronie MHOKECTBEHHOCTh 3HAUECHUH B
yKa3aHHBIX IPaHUIAX U 33JJaHHOM LIare, Ha3bIBAIOTCS

. CucteMmo00pa3yIomuMu 3JIeMEHTaMU BXOIHOTO s13bIka B cucteMe MathCad siBiistroTcst
. HICPEMCHHBIC HeﬁCTBHTCHBHOFO TUIIa

. OYHKIIMU C HECKOJIbKUMH apryMeHTaMHu

. OTIEPATOPBI BCTPOCHHOTO SI3bIKA TPOTPAMMHUPOBAHUS

. omepaTopsl U PyHKITUH

AW = W

. UmenoBannsie nepemennbie B MathCad nensarcs Ha
. O6BI‘-IHLI€ U CUCTCMHBIC

. IPOCTBIC U CIIOKHBIC

. IEPEMEHHBIE C UHIEKCOM U 0e3 MHaeKca

. IOKQJIbHBIE M TI100aIbHEIE

AW~ B

. Omrepatopsl TOKAIBHOTO M INI00ATBHOTO MTPUCBAUBAHUS SBJISIFOTCS OIIEpaTOpamMu
. BBOJIa MH(pOpMaLU1

. onpenenenus pyHKIuu

. BBIBOJIa HH(OpMAIUU

. OIIPEZICTICHNUS oTepaTopa

W=

6. BYJ'IGBBI OIICpaToOphbl MOTYT BO3BpallaTh TOJILKO

7. Oneparop npucBanBanus nepemennoit B MathCad ucnonb3yer 3Hak

8. Onepatop riobanpHOro nprucBanBanus B MathCad o6o3HagaeTcsi CHMBOIOM

. Onpenenenne TUCKPETHON MTEPEMEHHON UMEET BU/T

AW =0

10. TabynupoBanue ¢pynkiuu B MathCad sto

1. mpencraBieHne GyHKINUN B BUJE TaOIMIIbI

2. npeoOpa3oBanue (PyHKIMH ¢ TOMOIIbI0 Ki1aBuin TAB
3. HaXOX/IeHWEe IPOU3BOJHON (PYHKIMHU B TaOIHIIaX
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4, HaXO0KACHUEC UHTCIpaJIa (I)yHKI_II/II/I U IPpCACTABJICHUC PC3yJIbTaTa B BUJC Ta6J'II/II_ILI

11. JIist ObicTporo mocTpoeHus rpaduka HOBEPXHOCTH HYKHO

1. BBeCTH JaHHBIE ISl MOCTPOCHUSI MacCUBa WU (PYHKIMIO 2-X TMEPEMEHHBIX, BBI3BATh I1a0JIOH
rpaduueckoit oonactu komaunoit «Ctrl+2» u 3amonHUTE Mapkep BBOJA

2. BBECTH JaHHBIC IJIsi TOCTPOEHHUS MAcCHBA WJIM BBECTU (DYHKIMIO 2-X TMEPEMEHHBIX, BBI3BATH
nrabioH rpadudeckoit odbmactu komanaoi «Ctrl+3» 1 3amoiHUTE Mapkep BBOJA

3. BBECTH JaHHBIC IJIsi MOCTPOEHUS MAcCHBA WJIM BBECTU (DYHKIMIO 2-X TMEPEMEHHBIX, BBI3BATH
mrabsoH nosepxHocTu «Ctrl+4y» 1 3anoaHUTH Mapkep BBOJIA

4. BBECTU JAHHBIC /I MOCTPOCHMUSI MAcCCHMBAa WM BBECTH (PYHKIMIO 2-X TIEPEMEHHBIX, BBI3BAThH
mrabioH rpadudeckoit oomactu komanaoi «Ctrl+1» 1 3amonHUTE Mapkep BBOAA

12. Haubonblilee 4YHCIO JMHEHHO HE3aBUCHMBIX CTOJ'I6I_[OB MaTpulbl, OHNpEACIISICT BCTPOCHHAA

byHKIUS

1. augument
2. rank

3. otherwise
4. given

13. CuctemHas nepeMeHHas1, ONpeesIonas UHAEKC JIJIS 2JIEMEHTOB MAaTPHUIIbI

14. beicTpoe co3iaHue TEeKCTOBOM 00J1acTh 00eCTIeunBaeTCsl BBOJOM 3HAKA
1. (+) oATHOMMEHHOM KJIABUIIN BEPXHETO PErucTpa KiaBHaTypbl
2. (*) OTHOMMEHHOM KJIaBUILIN BEPXHETO PETHCTPA KIaBHATYPHI
3. () onHOMMEHHOM KIIABUIIM BEPXHETO PErucTpa KIaBHaTypPhbl
4. (?7) onTHOMMEHHOW KJIAaBUIIN BEPXHETO pErucTpa KiIaBHaTypbl

15. IlepeMenHas x SBISETCS paHXXMPOBAHHOM B Cilydae

16. CDYHKI_II/ISI, BBINIOJIHAIOIIAA OIICPAalrIO PA3JIOKHUTh HA MHOXHUTCIIN

1. x:=5

2. x:=11.2.5
3. x:=L1..2..5
4. x:=1+4i

1. factor

2. expand

3. simplify

4.substitute
@opmupyemas komnemenyus 11K-3

7 2

17. 3aganbl Matpuupl: a =

BBIIIOJIHUTH
l.a+b

2. b" Equation.3
3.a*b

4. a" Equation.3

b= 3Equation.3 . BpiOepure nelicTBe, KOTOpOE HENb3s
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Pa3znea 2. CumMBoJILHBIE BRIYUCIeHHS B cucteme Mathcad

1. Oneparop cuMBoIBbHOTO BhIBOsIa B MathCad

. Pemenwne anreOpandeckrx U TPAHCIICHICHTHBIX YPABHCHHA OCYIIECTBIISICT (DYHKITUS
root

. find

. polyroots

. Isolve

N W N~ N

(O]

. Pemrenune cuctem ypaBHEHHI METOAOM HTEPALUI OCYIIECTBISET (OyHKITHS

4. 3nauenue 6moka Given - Find

1. maeT BO3MOXHOCTh PelaTh CHCTEMY YPaBHCHHMA

2. city>ke0HOE CII0BO JUISI PELICHHS ypaBHCHHUN

3. 3a0aem @viuucIUMENbHBLU OJIOK peuleHUs aneedpauiecKux ypasHeHutl
4. 3a7aeT BBIMOJIHEHHE TPOTPAMMHOTO MOJTYJIS

5. Hdns Toro 4YtoObl OTOOpPa3UTh HA OJHOW KOOPIAMHATHOW IUIOCKOCTH HECKOJBKO TPaduKOB,
HE0O0XO0IMMO B MapKepe OpAMHAT BBECTH CIMCOK (PYHKIUH uepes

1. Touky c 3amAToH (;)

2. nBoerouue (:)

3. 3amAryio (,)

4. amnepcann (&)

7. Jns peumieHus JUHEHHOTO WM HEeTWHEHHOro nudQepeHIHaTbHOr0 ypaBHEHHUS N-TO TMOpsaKa
UCTIONb3YeTCs (DYHKIHS

1. odesolve (x,b,n)

2. solve (x,y)

3. Isolve (M,V)

4. Finde(x,y,z)

8.Ympomenne monsiHTerpanbHol QyHKimum B MathCad MOXXHO BBITTOJHHUTH, BOCIIOJIB30BaBIIMCH
GYHKIUSIMU

. Simplify u Odesolve

. Factor u Finde

. Simplify u Factor

. Given u Simplify

AW N —

9. ®ynkmus mod (a,b) HaxoauT
1. HOK(a,b)

2. HOJI (a,b)

3. Ocmamox om Odenenus a Ha b
4.C a™b

10.B okHe nmis mOCTpOCHHUs JIeKapToBa Tpaduka, MyCcTOe IMOJIE B CEPeIUHE TOPU3OHTAIBHOW OCH
npeIHa3HayYeHO

1. 114 TuCKpeTHOM epeMEHHOM

2. 1 3HaYeHUs], yCTAaHABIMBAIOIIETO Pa3Mep rPaHHULIbI

3. ns dyHkmm
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4. Jns Ha3BaHMS OCH

11. ®yHknus, BbINOJHAIIAS BbIYUCIeHHE OJTHHOMHAIBHBIX KO3 (PUueHToB
1. simplify

2. coeffs

3. factor

4. float

12. Jna Toro urodbr MathCAD mnpousBen omnepanmuio pas3ioKeHHs] HA MHOXKHTEIH U
COKpalleHue IpoOu BBIPAKECHUS (125 y3 +6)/(1 -Ty+ 2Oy2 ), 3allMCh JICUCTBUS JOJKHA HMEThb
CIEQYIOIINNA BU:

1. 125y +6 )1~ 7y +20y* Jfactor—

2. factor— (125y3 +6)/(1 - 7y +20y° )

3. (1250 +6 )l1- 7y +20y° )=

4. factor (125y3 +6)/(1 - 7y +20y° )—>

13. B okHe /151 mocTpoeHMs JeKapToBa rpaguka mycroe moJje B cepeuHe BePTUKAJIbHON 0OCH,
NpeJIHA3HAYEeHO, 1S

1. 3HAYEeHUSI, YCTAaHABJIMBAIOLIETO Pa3Mep TPAHUIIBI

2. 11 TUCKPETHON MTepEMEHHOM

3. nnst oToOpaxeHus: QyHKIIUA

4. s Ha3BaHUS OCH

14. Komanna substitute ucnonb3yeTcst sl MOJCTAHOBKHM 3HAUYEHUN TEPEMEHHBIX B (OpMYIy C
MOCJICTYIOIIUM €€ BhIYKCIIeHneM. BriOepuTe npaBmiibHYIO 3aIKCh

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 —-»

Pa3znen 3. llporpammupoBanue B Mathcad

1. ®opmMupoBaHNe MPOrPAMMHBIX MOAYJIeH OCYIIeCTBJISETCS ¢ MOMOIIbIO MAHEIH
1. symbolic

2. programming

3.addling

4. calculus

2. [Iporpamma, HanMcaHHAas cpeacTBamMu nporpammuposanusi Mathcad, na3piBaercs
1.mporpaMMHbIN MOIYJIb

2. pyHKIUSA

3.1mporpaMMa Ha SI3bIKE€ BBICOKOT'O YPOBHS

4. mporpaMMHBIA MOYJIb, THOO (YyHKIIHS

3. YKaxxuTe onepaTop uuKjia
1. for, continue
2. for, break
3. if, continue
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4. for, while

4. OnepaTop, BbINOJIHAIMI (YHKIMH BHYTPEHHEr0 JIOKAJIBHOI0 NPUCBAUBAHUS

)

1.

2. E_‘ Equation.3 )

3. (® Equation.3 )

4.(=)
lif x>0

5. YUto BO3Bpamaer Bbipaxenue f(x):= . NpH X He 00JIblIe HYJIA
-1 otherwise

1. mnOporpamMma BBIBOJUT MOJIOKHUTENbHYIO €IUHUILY

2. mporpamMma BO3BpAIlla€T OTPUILIATEIbHYIO €TUHUILY

3. mo00€ MONOKUTETHHOE YHCIIO

4. mporpamma OCTaHaBJIMBAETCA

6. Oneparop break ucnoJsib3yercsi COBMECTHO C ONIEPATOPOM

L.if

2. while

3. for

4. co BceMH onepaTtopaMu

7. Oneparop while ciyxuT 11 oOpraHu3anvu HUKJI0B

1. nefcTBYIOMUX 10 TE€X MOP, IOKAa HEKOTOPOE JIOTUYECKOE YCIOBUE JIOKHO

2. IeMCTBYIOLIUX 10 T€X MOP, TOKA HE BBIMOIHACTCS HEKOTOPOE JIOTHYECKOE YCIOBHE
3. IEHCTBYIOUIMX JI0 T€X MOp, TOKa He OOHAPYKUTCSI HEKOTOPOE JIOTHUECKOE yCIOBHE
4. NeHCTBYIOIIUX JI0 TE€X MOP, [T0KA BIMOIHIETCS HEKOTOPOE JIOTHYECKOE YCIOBUE

Pa3znen 4. YucjaeHHbIE METOAbI PCIHICHUA HAYYHO-TIPAKTHYECCKHUX 3a1a1

1. ®yukuous runif() 3agaer BeKTOP CJAY4YalHBIX YHCE, KaKI0€ M3 KOTOPBIX
pacnpeaeseHue

1. HOpManbHOE

2. IOTHOpMAaJIbHOE

3. paBHOMEpHOE

4. 5KCTIOHEHITUATHHOE

2./171s1 BBOJIa MPOU3BOAHO (PYHKIMH HEOOXO0TUMO HCIOIb30BATH MaHeJIb HHCTPYMEHTOB
1.calculator

2.boolean

3.evalution

4. calcuus

nMmeerT

3. (I)yHKIII/Iﬂ AJIA TreHepaluum MocCjaea0BaTeJIbHOCTH cnyqaﬁnmx BCJIUYHUH HAXOAUTCA B

KaTeropumn
1. statistics

2. random numbers

3. probaility distribution
4. probability density
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F°N

. PamxupoBanHasi nepemMenHas 3a1ana B suje x=1, 5..13. CkoJIbKO 371eMEeHTOB B MaCCHBe

. Kakasi coBokynnHOCTh QyHKUMI peliaroT 3a1a4y JHHEHHON anpoKCUMALNHU
. slope, intercept

. Interp, genfit

. genfit, linfit

. given, intercept

LW N~ QN

7. HesimHeiiHOM (QyHKUMeH annpoKCUMaluM sBJsieTcs: pyHKuusA
1. linfit

2. genfit

3. intercept

4. root

8. DyHKUMSA NOJMHOMHUAIBHON aANNMPOKCUMALMH, ITO
1. interp

2. intercept

3. genfit

4. linfit

9./l1s1 paciIMpeHusi MPOrPaAMMHOI0 0J10Ka MCIOJIb3YeTCsl 0IlepaTop

10.0neparop otherwise ucnosab3yercss BMecTe ¢ OIIePpaTOPOM
1. Random

2.If

3. Continuo

4. For
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KommuiekT 3apanuii 1Jist 1abopaTopHoid padoThbl

1o qucuuiuinHe  KoMIbIOTEpHbBIE TEXHOJIOTUU MATEMATUYECKUX UCCIENOBAHUMN

Paszpnen 1. KomnblorepHast TEXHOJI0TMsI MaTeMaTHYeCKUX uccjaeqoBanuii Matcad

JlaGoparopnas padora Ne 1
Tema: [Ipocreiimue Berancnenus B MathCad
Hean: HayunuTtscs 3a1aBaTh QyHKLIUU U HAXOIUT €€ 3HAUCHUS
Kpartkoe coaep:xxanue:
1. 3yuenne nHCTpyMEHTaNBHBIX Bo3MokHOCcTeit MathCad nist paboTsl ¢ pyHKIMSAMHA
2. O3naxkomieHue ¢ riaBHbIM MeHI0 MathCad 1 ¢ MaTemaTHuecKUMHU NTaHEISIMU HHCTPYMEHTOB
PexoMeHIa1[UM 110 OPraHU3ALMH CAMOCTOSITEILHOM PadoThI:
- U3y4YCHHE 3aJaHMs K JabopaTopHOI paboTe
- U3y4EHUE NaHellell HHCTPYMEHTOB, ITPEyCMOTPEHHBIX 3aJaHUSAMU K JJaOOpaTOPHOI paboTe
- U3y4€HUE IEKTPOHHBIX HCTOYHUKOB 10 TeME J1a00paTOpHOM paboTHI.
Conep:xxanue oTuéra:
HOJrOTOBKA OTYETA B COOTBETCTBHUHM C 33JJaHUEM K JIJAOOpaTOpHO# padoTe.

dopma 0TUETA: YCTHAS 3a1UTA JJA0OpPaTOPHOI padoThI.

JlaGopaTtopHnas padora Ne 2
Tema: IlocTpoenue u popmaTHpoBaHue rpauKoB
Heab: HayunThbcs CTpOUTH IByXMEpHBIE, TPEXMEPHBIE IPAQUKH, MOJISIPHbIE, TPEXMEPHbIE
MOBEPXHOCTH, IIOCTPOSHUE MPABUIIHLHBIX MHOTOYTOJIBHUKOB U UX (popMaTUpOBaHHe
KpaTkoe cogepxxanue:
KpaTkuit aHanu3 nocTaBlIeHHOH 3a/1a4u, MTaHEeTIb HHCTPYMEHTOB- | paduku
[TocTpoenue rpaduKoB B pa3InYHBIX CHCTEMAaX KOOPIWHAT
Omnpenenenue cocraBa KOOpIAUHAT
Bb160p MHIMBHYaIbHOTO 3a/1aHUS U €70 peann3arus
. PexoMeHaanum 1mo opraHu3amum caMoCTOSITEIbHOM PadoThI:

- U3y4YEHHE MTOCTABICHHOM 3a1a4u

- U3y4eHHe 3a/1aHus K J1abopaTopHOil paboTe

- U3Y4YEeHHE AJIEKTPOHHBIX HCTOYHHUKOB 110 TeMe Jab0paTopHOIl paboOTHI.
Conep:xkanue oTuéra:
MOJATrOTOBKA OTYETa B COOTBETCTBHUHM C 33JaHUEM K JJAOOpaTOpHOI padoTe.

I

®opMa 0TUYETA: YCTHAS 3aLIUTA JJA00OPATOPHOH PadoThI.

JlabopaTtopnas padora Ne 3

Tema: MaTpu4HbIe BbIYMCICHUS

Hean: Hayunutbcest pabotath B cucteme Mathcad ¢ oqHOMepHBIME (BEKTOpPaMH) B IBYMEPHBIMHU
(matpunel) MmaccuBamu. [lanens nHCTpyMeHTOB «MaTpuia»

Kpatkoe cogepxanue:

1. O3HaKOMHTBCS U pa300paThes o BceMu (DYHKIHUSAMU U ONepaTopaMu Uit padOThl C MAaTPUIIAMU U
BEKTOpaMH

2. MaTtemaTrueckas naHeilb HHCTPYMEHTOB Matrix

3. OnepaTopbl BEKTOPU3ALIHI

4. CUMBOJIbHBIE ONIEpALIUU C MaTpULIAMU

5. @yHKIMHU U1 MATPUYHBIX ONlepanui

PexomMeHnaanum mo opraHM3anuyM caMoCTOSITeIbHOI padoThI:
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- U3y4YeHUE MMOCTABJICHHON 3a1aun

- U3y4YCHHE 3aaHus K JabopaTopHOI paboTe

- U3yYEHUE IEKTPOHHBIX HCTOYHUKOB IO TeME J1a00opaTOpHOM paboTHI.

- OmMcaTh MAHEIW HHCTPYMEHTOB JUIS MATpPHUIl U pa3o0paTtbCs B TEXHOJOTUU HCIOJIb30BaHHS
byHKIM 1715 morucka coOCTBEHHBIX BEKTOpoB U uncen B MathCad

Conep:xkanue oTuéra:

MOJTOTOBKA OTUETA B COOTBETCTBHH C 33JJaHUEM K JIaDopaTOpHOIi paboTe.

®opMa 0TUETA: YCTHAA 3ALIUTA JIA00PATOPHOH PadoThI.

Pa3gen 2. CuMBoJIbHBIE BRIYMCIeHus B cucteme Mathcad

JlabopaTropHnasi pabora Ne 4

Tema: CumBoJIbHBIE BoIuuciaeHuss B Mathcad

Heas: PazoOpartecs ¢ MeHto Simbolics ¥ ¢ maHEeTbI0 HHCTPYMEHTOB, I/1€ HAXOISATCSI KHOIIKH,
COOTBETCTBYIOIINE CHEIU(PUISCKIM KOMaHIaM CUMBOJIBHBIX IPe0Opa3oBaHuil.

Kpatkoe coagep:xkanue:

1.O3HaKOMHUTBCSI C TEXHOJOTHEW CHMBOJIBHOTO TMPEOoOpa3oBaHUs Ha TMPUMEpPE Pa3IOKEHUS
BBIPpAXKXCHUA

2.03HaKOMHTBCSI CO BTOPHIM CIOCOOOM CHMBOJBHOTO MpeoOpazoBaHUs, HCIONb3Ysl MPU 3TOM
CIEIMANIbHBIN MHCTPYMEHT « ® », Ha3bIBa€MBIil OIIEpaTOPOM CUMBOJIBHOTO BBHIBOJIA.

5.BbINOMHUTE MHAWBUYaIbHOE 33/1aHHE TI0 BAPUAHTY.

PexoMeHpanuu 1mo opraHu3aniy cCaMoCTOSATEILHON padoThI:

- U3y4Y€HHE MMOCTABICHHOM 3a1a4u

- HU3YUYCHUC MaTeMaTHYeCKOHU IIaHCIN MpeaoCTaBIACMBIC BO3MOXHOCTH CHUMBOJIBHOT'O
npeoOpazoBaHus

- U3YYCHHE DJICKTPOHHBIX HCTOYHHKOB 10 TEME JTaO0PaTOPHOI pabOTHI.

Conep:xanue oT4yéra:

MOJITOTOBKA OTYETA B COOTBETCTBHH C 33JJaHUEM K JIAOOpaTOpHOI padoTe.

®opma oTuéTa: ycTHas 3alIUTA JJa00PATOPHOI PadoThI.

JlabGopaTtopnas padora Ne 5

Tema: Pemienne ypaBHeHUH M CHCTEM YPaBHEHH U

Heab: HayunThcs uncieHHOMY METOAY NOMCKA KOPHS YpaBHEHUS

Kpatkoe coagep:xanue:

1. Hayuutbcsi 4YMCIEHHBIM METOJaM YTOYHEHMsI 3HAYEHUs KOPHS YpaBHEHHSA J0 3aJaHHOMN
TOYHOCTHU C UCIIOJIb30BaHUEM CUCTeMHOU nepemenHoit TOL

HayuuTbcs MCnoabp30BaTh MpU 3TOM CHELMATBHBIE ONEPaTOPbI-(PyHKINN
HayuuThcs nucath TUCTHHT IporpamMmsl B cpene Mathcad

HaxoxieHne KopHel OJINHOMOB

Haxosxnenne kopHel ypaBHEHUH ITyTeM CHMBOJIBHBIX TIPe0Opa3oBaHU
YuciieHHbIN TOUCK PELICHUS] CUCTEMbI YPAaBHEHUI U HEPABEHCTB
BrINonHUTE MTHAMBUAYAIBHOE 3aJaHUE IO BAPUAHTY

PexoMeHpanmu 1mo opraHu3aniy cCaMoCTOSATEILHOM padoThI:

- U3y4YEHME ITOCTABJICHHON 3a/1a4u

- U3y4eHue 3aJlaHus K JabopaTopHoil padoTte

- U3y4EHUE IEKTPOHHBIX HCTOYHUKOB IO TeMe Ja00paTOpHOMl paboTHI.
Conep:xanue oT4yéra:

MOJTrOTOBKA OTYETa B COOTBETCTBHUH C 33JaHUEM K JJaOOpaTOpHOI padoTe.

Nownkwbd

®opma oTUéTA: YCTHAA 3a1IUTA J1A00PaATOPHOH padoThI.
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JlabGopatopnas padora Ne 6
Tema: Iludgdepenunansbubie ucuncienuss B Mathcad

Heab: HayunTbcs BHIYUCIATH TPOU3BOIHBIE JII00OTO Mopsiika B cuctreMe Mathcad
Kpatkoe cogep:xkanue:

1. CumBonbHOe auddepeHnupoBaHue
2. YacTHble MPOU3BOIHBIE
3. Beruucnenue rpagueHTa GyHKIUU ABYX MEPEMEHHBIX

4. TlocTpoeHHE BEKTOPHOTIO IJIOS TpagucHTa (GYHKIIUH JBYX IIEPEMECHHBIX
5. BBINOJHUTH UHAUBUIYATBHOE 33/1aHUE

PexoMeHIalMM N0 OPraHU3AIUHN CAMOCTOSITEIbHOI padoThI:

- I3YYCHHE MTOCTABJIICHHOW 314

- U3y4YeHue 3a/laHus K JabopaTopHOiil padoTte

- U3yYEHHE JIEKTPOHHBIX UCTOUHUKOB TI0 TeME JTaOOpaTOPHOM PabOTHI.
Conep:xanue oT4éTa:

MOJrOTOBKA OTYETa B COOTBETCTBHUH C 33J]aHUEM K JJAOOpaTOPHOH padoTe.

®opma oTuéTa: ycTHas 3al1UTa J1a00paTOPHOI padoThI.

JlaGopaTtopnas padora Ne 7
Tema: UaTerpanbubie ucuucaenus B Mathcad
Hean: Onepanys HHTErPUPOBAHUS B HAYYHBIX UCCIICJOBAHNUAX U HA TPAKTUKE BCTPEUYAIOTCS OUEHb
yacto. Mcnonb3ys ctangapTHeie cpeacTBa Mathcad HaydnTBHCSI BBIYUCIIATH UHTETPAIbL:
HEOIIpeIeNICHHbIE, ONPE/IETICHHbIE, KPATHbIE U HECOOCTBEHHBIE.
Kpartkoe coaep:xkanue:
1. Vcnonb3oBaHHe onepaTtopa UHTETPUPOBAHUS B QYHKIMH I10JIb30BATENS
2. Pe3ynbTaT 4UCICHHOI'O HHTETPUPOBAHUS 3aBUCUT OT BCTPOEHHOM KoHCTaHThI TOL.
3. UYeTbIpe YUCIEHHBIX METOA HHTETPUPOBAHMUSL:
- Romberg (Pom0epra)- st 601bpIMHCTBA QYHKITUH, HEe COIEPIKANTIX 0COOCHHOCTEH;
- Adaptive (AnanTuBHBIN)- U1 QyHKIMHA, OBICTPO MEHSIOIMXCSA HA HUHTEpBaje HHTETPUPOBAHUS;
- Infinite Limit (beckoneuHslil ipeaesn)- s UHTETPaJIoB ¢ OECKOHEUHBIMHU Ipeaenaami ();
- Singular Endpoint (CunrynsipHasi rpaHuLia) - JUisi UHTErpajioB ¢ CUHTYJISPHOCTHIO Ha KOHIIE.
4. CUMBOJIBHBIN MTPOLECCOP B UHTETPUPOBAHUH
5. BeInonHeHre HHAMBUAYAIBHOIO 3aJaHUS

PexoMeHpanmu 1o opraHu3any caMmoCTOSATEILHON padoThI:
- U3yYCHHE ITOCTABJICHHON 3a1a4u

- U3y4eHHe 3a/1aHus K J1abopaTopHOil paboTe

- U3Y4YEeHHE DJIEKTPOHHBIX HCTOYHHUKOB 110 TeMe Jab0paTOpHOIl paboTHI.

Conepskanue 0T4€Ta: OTOTOBKA OTYETA B COOTBETCTBHH C 33JJaHUEM K JlabopaTopHOU paboTe.
®opMa 0TUETA: YCTHAS 3aLIUTA JJA00OPATOPHOH PadoThI.

Pa3znea 3. llporpammupoBanue B Mathcad

JlabopaTopHas paGora Ne 8

Tema: IIporpammupoBanune B Mathcad

Heas: HayunThes nucats nporpammsl B cpesie Mathcad v monb30BaThes Ipu 3TOM MaHEIbIO
IIpOrpaMMUpPOBAHUS

Kpartkoe conep:xxanue:

Co3pmanue cpenbl U IPOrpaMMUPOBAHUS

PopMUPOBAHUE ONEPATOPOB JIUCTUHIA IPOIPAMMBI UCITOJIb3Ysl aHEIb TPOTPAMMUPOBAHUS
Pa3o0patbcs ¢ yCIOBHBIMU OIEpaTOpaMM U UX CXEMOM

[{uka ¢ ycioBHeM U MUK ¢ TapaMeTpoM B cucteme Mathcad

BremoaauTh HHAUWBHUAYAJIbHOC 3aJaHNC

Nk v -

39



6. IIporpammsbl, COCTaBICHHBIE U3 HECKOJIBKHX OMEPaTOPOB

7. OOpaboTka OmMOOoK.

PexoMeHIalMM N0 OPraHU3AIUHN CAMOCTOSITEIbLHOI padoThI:

- I3YYCHHE MMOCTABJIICHHOW 3a/1a4

- I3YYCHHE 3a/1aHus K 1a00paTopHOit padboTe

- U3yYCHHE DJICKTPOHHBIX UCTOUHUKOB TI0 TeME JTaOOpaTOPHOM PabOTHI.
ConeprxaHue oT4éTa:

MOJrOTOBKA OTYETa B COOTBETCTBHUH C 33J]aHUEM K JJAOOpaTOPHOH padoTe.

dopma oTuUéTa: YCTHAA 3a1IUTA J1A00PATOPHOI padoThI.

JlabopaTropnasi pabota Ne 9

Tema: TexkcToBbII poueccop U opopmiieHne T1okyMmenToB B Mathcad
Henab: Hayuntbes pabotats B cpene MathCad kak B TEKCTOBOM pelakTope
Kpatkoe cogepxanue:

Pabora ¢ TekcToBBIM O6110KOM. PaboTa ¢ TEKCTOBBIM KypCOpOM pa3NUYHbIX KOH(UTYparuit
dopmaTtrpoBaHUE TOKYMEHTOB

Pa3menienue TeKCTOBBIX OJIOKOB Ha CTPAHHUIIE

3amuTa 1OKyMeHTOB B cucteme Mathcad

BBITIOTHUTE HHIUBUYaTbHOE 33/ITaHUE

PeKOMeHI[aIII/I]/I 10 OPraHu3aluu CAMOCTOSITEILHOW PadoThI:

- I3YYCHHE ITOCTABJIICHHOM 3a/1a41

- U3y4YCHHE 3aaHus K JabopaTopHOi padoTe

- U3Y4YECHHE 3JIEKTPOHHBIX HICTOYHHUKOB 10 TEME Jab0paTOpHOI paboTHI.
Conep:xkanue oruéra:

MOJIFOTOBKA OTYETa B COOTBETCTBHH C 3aJJaHUEM K JIabopaTOpHOIi padoTe.

0 B W —

®dopma oTuéTa: ycTHAS 3aLIUTA JIAGOPATOPHOI paGoThI.

Pa3nen 4. UncjieHHbIe MeTOAbI PelIeHUs HAYYHO-TTPAKTHYECKHUX 3a/1a4

Jlaboparopnasi padora Ne 10
Tema: KOMHLIOTepHI:IC TCXHOJOI'HU AJI1 MaTEMATUYCCKUX I/ICCJ'Ie,Z[OBaHI/Iﬁ
Heasn: PaGoTa ¢ reHepaTOpoOM Ciy4aiiHbIX YK CeJI M ¢ onucaTebHoi ctaTucTukoii B MS Excel u
Mathcad
Kpartkoe coaep:xxanue:
1. OnucarenbHasi CTaTUCTHKA. | 'eHepalus CiaydaiHbIX Ynced.
2. HopmanbHbIi 3aK0H pacipeaeieHus.
3. ®opmyna Ctepaxeca U IIIOTHOCTh BEPOSATHOCTH PACIPEICIICHHUS.
4. ITonuroH 4acTor.
5. I'paduueckast MoJenb MpeICTaBICHUS JaHHBIX.
6. MHTepnperanys NOJy4YEHHBIX pPe3yJIbTaTOB
PexoMeHganuu o opraHu3anuu CaMoCTOATEIbHONH padoThI:
- U3y4CHHE 3a/1aHus K 1abopaTopHOil paboTe
- U3y4CHHE MaHeIe HHCTPYMEHTOB, MIPEyCMOTPEHHBIX 3aIaHUsIMU K 1ab0opaTopHOM paboTe
- U3YYCHHE DJICKTPOHHBIX HCTOYHHUKOB 10 TeME Ja00paTOpHOI paObOTHI.
Coaep:xanue oTuéra:
MOJIFOTOBKA OTYETa B COOTBETCTBUH C 33JJaHUEM K JIabopaTopHOU padoTe.

dopma 0TYETA: YCTHAA 321U TA JA0OPaTOPHOH padoThI

JlabopaTopHas padora Ne 11
Tema: KycouHo-/MHeliHAsi MHTePNOJSAUMS W MeTO[A HanMeHbIIUX KBaapaTtoB MS-Excel u
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Mathcad
Hean: Padora ¢ nporuosubiMu moaesivmu B MS Excel u Mathcad
KpaTtkoe cogep:kanue:
1. KoppensiiroHHBIH U perpecCUOHHBIN aHalIu3 BPEMEHHBIX PSIOB.
2. MeToJ HAaNMEHbBIIINX KBAAPATOB.
3. Ckoup34iiiee cpeiHee.
4. OneHka MorpeHocTei.
5. I'padudeckast MOJIEINb IPEICTABICHHS TAHHBIX.
6. VHTepnperaliys MoJyuYeHHBIX Pe3yIbTaTOB
PexoMeHgauMu M0 OPraHU3aNMH CAMOCTOSATEIbHON PadoThI:
- U3y4CHHE 3a1aHus K JabopaTopHOi paboTe
- I3YYCHHE MTaHeIeH HHCTPYMEHTOB, ITPEIyCMOTPEHHBIX 3aIaHUsAMU K J1a00paTopHOM padboTe
- U3Y4YCHHE AIEKTPOHHBIX HCTOYHHUKOB 10 TeME Jab0paToOpHOil paboTHI.
Conep:xxanue oTuéra:
MOJIFOTOBKA OTYETa B COOTBETCTBHH C 33JJaHHEM K JlabopaTopHOU paboTe.

®opma oTuéTa: ycTHaS 3aLIUTa J1a00PATOPHOIi padoThI
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KommiekT 3agaHuii 1ist NPaKTHYECKON padoThI

10 AU CHUIIIINHEC _KOMHBIOTG[}HBIC TCXHOJIOTHHY MATEMATHYCCKHUX HCCH@QOB&HHﬁ_

Pazjnen 1. KomnbioTepHasi TEXHOJIOTHSI MaTeMaTHYeCKUX ucceqoBanuii Matcad

IIpakTnyeckas padora Ne 1.1

Tema: ba3oBblie BbIUNCIIEHUS apUPMETUIECKUX BBIpAKEHUN. Peanu3arust TMHEHHBIX aJrOpuTMOB.
Hean: HayunThcs peann3oBaTh BEIYUCIECHUS apUPMETUUECKUX BBIPAXKEHUN MO TUHEHHOMY
alropuTMy B cucreMe Matcad.

Kparkoe coaep:xanue: Brluucienne apupMeTn4ecKuxX BbIPAXKEHHUM ¢ MCIIONb30BaHUEM OllepaTopa
npucBauBanus. Co3aaHue Monb30BaTeNbCKUX GyHKIMHA. Peanu3aus TMHEHHBIX alrOpUTMOB.
PexoMeHaanmu 1o opraHu3aliy cCaMoCTOSATEILHON padoThI:

- U3y4EHHE ITIOCTABICHHOM 3a1a4u

- U3y4eHUE 3aJIaHMs K TPAKTUYECKON paboTe

- UIBYUYCHHUC DJICKTPOHHBIX UCTOYHHUKOB I10 TEMC HpaKTHqCCKOﬁ pa6OTI)I.
Conep:xaHue 0T46Ta:

MOATOTOBKA OTYETA B COOTBETCTBUHU C 3aIaHHEM K TIPAKTUUECKOMN padoTe.
dopma oTuéTa: YCTHAA 3a1IMTA NPaAKTH4YecKoii padoTsl 3a IIK.

IIpakTnueckas padora Nel.2

Tema: O6paboTKa CTPYKTYpUPOBAHHBIX TaHHBIX. Peann3anus HMKINnYecKuX alropuTMOB.

Hean: Hayuntscs 00pabaTeiBaTh CTPYKTYPUPOBAHHBIE TaHHBIE M PEATHM30BAThH LIUKINYECKHE
aJTOPUTMBIL.

Kpartkoe conepxanme: J{uckperHsle nepemeHHble. OOpaboTka MaTpul] M BeKTOPOB. DyHKUIUHU
JICKPETHBIX NTEPEMEHHBIX.

PexoMeHpanmu 1o opraHu3aniy cCaMoCTOSATEILHON padoThI:
- U3yYCHHE MTOCTABJICHHOM 3a1auK

- U3YUCHHC 3aJlaHH K HpaKTquCKOﬁ pa60Te

- U3yYCHHE DJICKTPOHHBIX UCTOYHHUKOB 1O TEME MPaAKTUYECKOHW pabOTHI.
Conep:xkanue oTuéra:

MOJITOTOBKA OTUETA B COOTBETCTBHH C 33JJaHUEM K IPAKTHYECKOH padoTe.
®dopMa 0TUETA: YCTHAA 3aAIIUTA NPAKTHYeCKO padoTsl 3a ITK.

IIpakTHyeckas padora Ne 1.3

Tema: Pemenue ypaBHEHUI U CUCTEM yPaBHEHUN

Heas: HayunThcs pemaTs ypaBHEHHs U ccTeM ypaBHeHuil B Matcad

Kparkoe coaep:xkanue: Ilonck kopHeil ypaBHEHUS, Tpaduueckass WHTEPHpPETAIHs pe3yJbTaToB.
[Tourck KOpHEN NOIMHOMHUATIBHOIO YpaBHEHMsI. PeleHne cucTeMsl TMHEWHBIX YpaBHEHUN
PexoMeHnganmu mo opraHu3anum cCaMoCTOATEIbHOM padoThI:

- U3y4EHHE ITIOCTABICHHON 3a1a4u

- U3YYCHHE 3a/I1aHus K IPAKTUIECKOH padoTe

- U3y4EHUE IEKTPOHHBIX HCTOYHUKOB IO TEME MPAKTUYECKON pabOTHI.
Conep:xanue oT4yéra:

MOATOTOBKA OTYETA B COOTBETCTBUHU C 3a/IaHHEM K ITPAKTUUECKON padoTe.
dopma oTuUéTa: YCTHAA 3a1IMTA NPaKTH4YecKoii padoTsl 3a I1K.
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Pa3znea 2. CumMBoJILHBIE BEIYHCIEHHAS B cacTeMe Matcad

IIpakTnyeckas padora Ne 2.1

Tema: Beruncnenue cyMMBbl, MPOU3BEICHHS, POMU3BOIHOMN 1 HHTETpaia B Matcad

Heab: Hayunutscs OCyIIecTBIATh CHMBOJIBLHBIC BBIYHCICHUS Yepe3 apupMeTUIeCKHe onepannui
CYMMBI, IPOU3BEICHMSI, TPOU3BOIHON 1 MHTerpasa B Matcad.

Kparkoe coaep:xxanme: DBrpruncieHue CymMM IPOU3BEACHUM, IPOU3BOAHBIX M MHTETPAIOB C
JUCTUHIOM TporpamMMm. BpluncneHne mnOpou3BOJHOM B JIMANa30HE MW3MEHEHUS AapryMEHTA.
I'paduueckass Mmonenp pemeHust 3aaa4yu. biok-cxema pemeHus 3agadn B cpeae MS  Visio.
Ocy11ecTBUTh UHTEPHPETALMIO PE3YJIHTATOB. BhINOIHEHHEe HHAUBUAYAJIBHOI0 3aJaHHS.
PexoMeHpanmu 1o opraHu3anny cCaMoCTOSATEILHON padoThI:

- U3y4Y€HHE MMOCTABIEHHOM 3aauu

- U3y4eHHe 3aJlaHMs K TPAKTUYECKOi paboTe

- U3yYEHUE TEKTPOHHBIX HCTOYHUKOB IO TEME MPAKTUYECKON pabOTHI.

Conep:xanue oT4éra:

MOJTrOTOBKA OTYETA B COOTBETCTBHUH C 33JaHUEM K MPAKTHUECKOH padorTe.

®opMa oTUéTA: YCTHAA 3aNIUTA NPAKTHYeCKOi padoThl 3a I1K.

Pa3nea 3. lIporpammupoBanune B Mathcad

IIpakTnyeckas padora Ne 3.1

Tema: Co3znanue nporpaMMmHbIX pparmentoB B Mathcad

Heas: HayunTtscs co3naBath TUCTUHTY porpamM B Mathcad ¢ ucnonb3oBanueM naHenu
IIpOrpaMMUpPOBaHUS.

Kpartkoe cogepaanme: [loctpoeHue rpaukoB KycOouHO-HENpepbIBHBIX (yHKIM. I'paduueckas
CXEMa ajIropuTMa pClICHUA 3aJadvu. HpOFpaMMI/II)OBaHI/IG HMUKIIMYCCKUX aJITOPUTMOB. HpCI[CTaBI/ITB
KOMIIBIOTEPHYIO MOJIENIb DPELIEHUs 3aJadyd B BUIE JMCTHHra mnporpaMmsl. HMHTepnperanus
pe3ynbTaToB. BulnoiHeHMe HHAUBUAYAJIBHOTO 3a1aHUS

PexomMeHgaumu 1o OPpraHu3alu CaMoCTOATEIbLHON padoThI:

- U3y4YeHHe MOCTABJICHHOM 3a/1a4u

- U3y4yeHHe 33/1aHuA K 1abopaTtopHoit paboTte

- U3y4YEHHE JIEKTPOHHBIX UICTOYHHUKOB 110 TEME MPAKTUIECKOU PadOTHI.

Conep:xxanue oTyéra:

HOJTrOTOBKA OTYETA B COOTBETCTBHUHM C 33JJaHUEM K MPAKTHUECKON padore.

®opMma oTUéTA: YCTHAS 3allMTA MpaKkTH4Yeckoil padorsl 3a IIK.

Pa3neu 4. UnciieHHbIe MeTOAbI PeLICHHS] HAYYHO-TIPAKTHYECKHX 32124

IIpakTnyeckas padora Ne 4.1

Tema: O6paboTtka rpaduueckoit nHpopmanuu. YucieHHoe nHTErpupoBanue B Matcad.

Hean: HayunTtscs 00padbaTeiBaTh rpaguuecKyro HHPOPMAIHIO U OCYIIECTBISATh YUCICHHOE
WHTErpupoBaHue B cucreme Mathcad.

Kpartkoe cogepaanne: Jluctunr nporpammel. I'paduueckas cxema anropurma. Onucanue
BBITTOJIHEHUS 3a1aHus. [IpecTaBuTh KOMIBIOTEPHYIO MOJICNb PEIICHHS 3a1auu. IHTepIpeTupoBaTh
pe3yabTaThl. BBIMOMHUTE HHAMBHTYyaIbHOE 3a/1aHUE.

PexoMeHIa1[UM 110 OPraHU3ALMH CAMOCTOSITEILHON PadoThI:

- I3yYCHUE MTOCTABIICHHOM 3a/1aun

- U3y4CHHE 3aaHus K JabopaTopHOI paboTe
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- U3yYCHHE JIEKTPOHHBIX UCTOYHUKOB TI0 TEME MPAKTHUECKOM PaOOTHI.
Conep:xxanue oTuéra:
MOATOTOBKA OTYETA B COOTBETCTBUH C 3aJIaHUEM K TIPAKTHUIECKOMN paboTe.

®opma oTuéTa: yCTHAA 3alUTA NPaKTHYecKoil padorsl 3a [1K.

IIpakTHyeckas padora Ne 4.2

Tema: O6paboTKa 3KCIIepUMEHTAIBHBIX JaHHBIX B cucTeme Matcad.
Hean: [IpencraButs uctunr mporpammel B cucteme MathCAD mist pemienus 3aaaq YUCICHHOTO

MHTErPUPOBAHUS
Kpatkoe conep:xkanue: ['eHepanus ciryqaifHbIX BEKTOPOB. [ padudeckas MOJENb U BBIYUCICHUE MX
YUCJIOBBIX XApPaKTEPUCTHUK: CpelHee, MUCIEepCHUs M CPEIHEKBAIPAaTUUYECKOE OTKJIOHEHHE.

Kommprorepnass Mozenp pemieHus 3amgaud. ['padudeckas Monens pemieHus 3anadu. JIMCTHHT
IporpaMMbl MPENCTAaBUTh Ha s3bIKEe MporpamMmmupoBanus Mathcad. MHTepnperanus pe3ynbTaroB.
BrinoJiHeHHe HHAUBUAYAJIBHOTO 3a1aHUS.

PexomMeHpaumu no OpraHu3auu CaMoCTOATEIbLHON padoThI:

- U3y4YEHHE MMOCTABICHHOM 3a/1a4i

- U3y4YeHHE 33/IaHUA K MIPaKTU4YecKoi padboTe

- U3y4YeHHE JIEKTPOHHBIX HICTOYHUKOB 110 TEME MPAKTUIECKOU PabOTHI.

Conep:xanue oTuéra:

MOJIFOTOBKA OTYETA B COOTBETCTBHH C 33JJaHUEM K MPAKTUYECKOM padoTe.

®opMma oTuUéTA: YCTHAS 3alIMTA NpaKkTHYeckoil padors 3a IIK.
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5. MeToaudeckue MaTepHaJbl, ONPEACTAIOIINE MPOUHCAYPbI OOLICHUBAHUA KOMIICTCHIIMHA

5.1 KpuTeplm OICHUBAHUA Ka4€CTBa BBINMOJIHCHUSA naﬁopaTopﬂoro MpaKTUKyMa

OneHka «3a4TEeHO» BBICTABISETCS oOOyuwarouiemycs, eciu jgaboparopHas paOoTa BbINIOJHEHA
NpaBUIBHO U 00y4aeMblii OTBETUII Ha BCE BOIPOCHI, IOCTABJICHHBIE MTPEI0IaBaTeNIeM Ha 3alllUTe.
OmueHka «He 3a4TEeHO0» BBICTABIIETCS 00yJaromeMycsl, €Cii JJ1abopaTopHas paboTa BBHIIIOIHEHA He
NPaBUIBHO UM 00y4aeMblii He MTPOSBUII INTyOOKMX TEOPETUUECKUX 3HAHUH MPH 3aIUuTe padOoThI

5.2 Kputepuu onleHMBaHHUS KAa4eCTBA YCTHOI0 OTBETA HA KOHTPOJIbHbIE BOIIPOCHI

OneHka «OTJIMYHO» BBICTAaBIETCS 3a TJIyOOKOE 3HAHHE IPEeIyCMOTPEHHOTO MPOrpaMMoi
Marepuaia, 3a yMEHHE YeTKO, JIAKOHWYHO W JIOTMYECKH IIOCIEIOBAaTebHO OTBEYaTh Ha
HIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «xopouo» — 3a TBepA0€ 3HaHWE OCHOBHOTO (IPOrpaMMHOI0) MaTepuaa, 3a FpaMoTHbIE, 03
CYLIECTBEHHBIX HETOYHOCTEH OTBETHI Ha IOCTABJICHHbBIE BOIPOCHI.

OneHka «yI0BJIETBOPUTEIBHO» — 3a OOlIee 3HAaHHE TOJHKO OCHOBHOTO MaTepuasa, 3a OTBETHI,
coJiepKalliie HETOYHOCTU WM CJIab0 apryMEeHTHpPOBAaHHBIC, ¢ HAPYLIEHHEM I0CIe10BaTEeIbHOCTH
U3JI0KEHHS MaTepuana.

O1eHKa «HeyA0BJeTBOPUTEIbHO» — 32 HE3HAHUE 3HAYUTEIBbHON YacTH MPOTrpaMMHOr0 MaTepuana,
3a CyIIeCTBEHHBIE OIMMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B MaTepHale, 3a
HE3HaHWE OCHOBHBIX MOHATHI TUCIUIUIMHBL.

5.3 Kpurepun onieHMBaHHUS TECTUPOBAHUS

[Ipu TectupoBanuu Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% oTan4HO

75%-90% xopo1io

60%-75% yIOBICTBOPUTEIHHO

MeHee 60% HeyI0BIETBOPUTEIHLHO

5.4 Kputepuu oueHNBaHUs pPe3yJIbTATOB OCBOECHHS JTMCIUIJIMHBI HA DK3aMeHe

OneHka «OTJIMYHO» BBICTAaBISETCS 3a TJIyOOKOE 3HAHHME IMPEeIyCMOTPEHHOTO MpPOrpaMMoi
MaTepuaia, COJEP)KalIerocsi B OCHOBHBIX U JIONOJHHUTENBHBIX PEKOMEHJOBAHHBIX JHMTEPATYPHBIX
UCTOYHUKAX, 3a YMEHHE 4YeTKO, JAKOHMYHO U JIOTMYECKH I[OCJeNOBaTeIbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI, 32 YMEHHUE aHAJIU3UPOBATh H3ydaeMble SIBJICHUS B WX B3aUMOCBSA3M U
JUAJICKTUYECKOM Pa3BUTHM, IMPUMEHSATh TEOPETHUECKUE IOJIOKEHUS NPU PELICHUH NPaKTUYECKUX
3ajad.

O1eHka «X0pouIo» — 33 TBEPI0€ 3HAHWE OCHOBHOI'O (IIPOrpaMMHOI0) MaTepHaa, BKJIOYasi pacyeThl
(mpu HE0OXO0IUMOCTH), 32 TPaMOTHbIE, 0€3 CYLIECTBEHHbIX HETOUHOCTEN OTBETHI HA IOCTABJICHHBIE
BOIIPOCHI, 32 YMEHHUE MTPUMEHATh TEOPETUUECKHUE MOJIOKEHHS I PELICHHUs TPAKTUYECKUX 3a/1a4.
OneHka «yI0BJIETBOPUTEIBHO» — 3a OOllee 3HaHHE TOJbKO OCHOBHOI'O MaTepuasa, 3a OTBETHI,
coJiepxKale HEeTOYHOCTU MJIM CJIab0 apryMEHTHUpPOBAaHHbIE, C HApYLIEHUEM I0CIEeA0BATEIbHOCTH
U3JIOKEHUsl MaTepuana, 3a cjaaboe NpPUMEHEHUE TEOPETHMUYECKUX TOJIOXKEHUI MNpU pelIeHUN
NPaKTUYECKUX 3a/1a4.

OneHka «HeyA0BJIeTBOPUTEIbHO» — 32 HE3HAHNE 3HAYUTEIbHOW 4acTH MPOrpaMMHOI0 MaTepuana,
3a CyILECTBEHHbIE OIIMOKM B OTBETAaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCSA B pacueTax, 3a
HE3HaHUE OCHOBHBIX MOHATUN AUCLIUIIINHBL.
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