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1. Ieas,
AUCHUIJINHE

3a1a4d W IUIAHHPYeMble PpPe3yJbTaThl O00y4YeHHMs 110

(Lenv u 3a0auu oceoenus oucyuniunvi, coomeemcemeayiouue yeau OIT)

[{enbto ocBOEHUS TUCHUIUIMHBI «IlakeThl MPUKIAAHBIX TPOTPAMM SIBISIETCS
dbopMHpOBaHUE Yy CTYICHTOB TEOPETUUCCKUX 3HAHUH, MPAKTUICCKUX HABBIKOB IO
BOIIPOCAaM HCIOJIb30BAHUS BBIYMCIUTEIBHON TEXHUKUA W CHUCTEM KOMIIbIOTEPHOMU
marematuku (CKM) niis perieHust npakTUYECKUX 3ajad.

3amaun TUCUUIUIMHBI 3aKJIIOYAIOTCS B YIIyOJIEHHOM H3YYE€HUU OCHOBHBIX

AJITOPUTMOB PCHICHUA ITPAKTHUYCCKUX 3ada4d U PCaIn3allu UX C HMCIIOJIB30BAHHCM
CKM.

KoMnereHuny 1 HHIMKATOPhl, (POpMUpPYEMBIE Y 00YUaIOLIUXCS:

Ko 1 HauMeHOBaHNE KOMIIETEHIINN

Kon 1 HanmeHOBaHNE HWHIWKATOpA

OIIK-2. Crioco6eH 060CHOBaHHO
BBIOUPATh, JOPa0ATHIBATH M IPUMEHSATH JIJISI
pEeLIeHNs UCCIIEA0BATEILCKUX U IIPOSKTHBIX
3a7]a4 MaTeMaTH4YeCK1ue METOABI U MOJICIIH,
OCYILIECTBIISTh IPOBEPKY aCKBATHOCTH
MozeNel, aHaIM3UPOBATh PE3yIbTATHI,
OLICHMBATh HAJIGKHOCTh U Ka4eCTBO
(YHKIIMOHUPOBAHUS CUCTEM

OIIK-2.1. CniocobeH pa3zpabarbiBaTh
MaTeMaTHYeCKHe MOJCIH U METO/IbI TSl PELICHUS
MCCIIEIOBATENBCKUX M IPOSKTHBIX 33/1a4

OIIK-2.2. CriocoOeH MpUMEHSTh MaTeMaTHIECKUE
MOACIN U METOABI, IIPOBEPATH UX aICKBATHOCTD,
aHAIN3UPOBATH PE3YJBTATHI PEIICHUS 33124
podeccCHOHAIBFHOM e TeTbHOCTH

OIIK-2.3. Pemraet npakTuieckue 3a/1a4u C
IMPUMCHCHUCM MATCMATHYCCKUX MOI{CJ’ICI\/’I n MCTOJ0OB,
OLICHUBAET Ha/IC)KHOCTh U KA4ECTBO
(YHKIIMOHUPOBAHUSI CHCTEM

OIIK-4. Crioco6en pa3pabaTbiBaTh
AJITOPUTMBI U KOMITBIOTCPHBIC IIPOTPaMMEIL,
HPUTO/THBIE JUTSI IPAKTUIECKOTO
IMPUMCHCHUA

OIIK-4.2. CriocobeH pa3pabaThiBaTh KOMITBIOTEPHEIC
POTPaMMBl, IPUTOTHBIE JUISl IPAKTHYECKOTO
IPUMEHEHUS

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpenmecTByronme qucuuIuiiabl: Marematruka, MaTeMaTtudeckue MOJIeNd U
MeTOibl, BerunciauTenbHas TEXHUKA, AJITOPUTMUPHU3ALINS U IPOrPAaMMUPOBAHHUE.

[Tocnenyromye TUCUUILUIMHBL: MaTeMaTH4eCcKOe U TPOrPaMMHOE
obecrieueHre CUCTEM UCKYCCTBEHHOTO MHTEIIJIEKTA



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI
J11s 04HO# popMBI 00YUECHUS

Bun yuebnol paboTh Beero | Bcero Cemectp
3E 4acoB 6
OBILIAA TPY AJOEMKOCTSH ANCIHUITIJIMHBI 6 216 216
KOHTAKTHAS PABOTA* - 60 60
AYJIUTOPHAS PABOTA 2,0 60 60
Jleknuun 1,0 30 30
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHUS - - -
JlaGopatopHbie paboThI 1,0 30 30
CAMOCTOSTEJBHAS PABOTA OBYUYAIOIIIET'OCA 4.0 156 156
[IpopaboTka yueOHOTO MaTepHaia 3,0 120 120
[ToaroToBKa K MPOMEKYTOUHON aTTECTAITIN 1,0 36 36
[IpomexxyTOoUHAs aTTECTAIINS: 2

3.2. Coagep:kanue IMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3ieiamMm H

BHaM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | MHIIEKCHI THAUKATOPOB
JUCITUTUTUHBI a TPYAOEMKOCTH BU]T dbopMupyeMbIX
%;3 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMIIETECHIIU I
o ~ lo) o le)
= < <
o E o S o
m S S s
2 S E 5
Paznen 1 60 10 10 40 TK1 OIIK-2, OIIK-2.1, OIIK-2.2,
BBC]ICHI/I@ OIlIK-2.3.3,VY,B
Paznen 2 60 10 10 40 TK2 OIIK-2, OIIK-2.1, OIIK-
Penienue 2.2,0IIK-2.3.VY,B
OIlK-4.2,3,V,B
NPUKIAIHBIX  3a/au.
Paznen 3 60 10 10 40 TK3 OIIK-2, OIIK-2.1, OIIK-
M 2.2, 0lIK-2.3. Y, B
OJICJIMPOBAHUE ONK-42. 55 B
CHCTEM  MacCOBOIO
00CITy)KMBaHUS
DK3aMeH 36 36 OM 3 OIlK-2, OIIK-2.1, OIIK-
2.2,0IIK-2.3.3,V,B
OIlK-4.2,3,V,B
HToro 3a 6 cemecTp 216 30 30 156
HUTOI'o 216 30 30 156




3.3. Coaep:xkanue TUCHUNTHHBI

Pasznen 1. Cucrembl komnbroTepHoii MateMaTtuku (CKM). UaTepddeiic n

ocHOBBI padorsl B CKM

Tema 1.1. Ocuossrl I1II1.

Tema 1.2. IIporpamMmmupoBanue B cpefe.

Tema 1.3. Mcnonp3oBanue GyHKITHI

Paznen 2. Pennenue npukJIaaHbIX 3a/1a4.

Tema 2.1. CuctemMbl HETMHEHNHBIX YPABHCHUH.

Tema 2.2. MeToapl ONTUMA3ALIAH.

Tema 2.3. CUMBOJIBHBIC BEIYHUCICHUS.

Paznen 3. MoaeanpoBaHue CMCTEM MAaCCOBOI0 00CTY;KUBAHUS
Tema 3.1. Mogenupoanwue cuctem B Simulink + SimEvents.

3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

«/lannwlil 6u0 pabomsl He npPedyCMOMPEH Y4eOHbIM NIAHOM.

3.5. TemaTuyeckuii MJIaH JJalOPATOPHBIX padoT
JIa0. pa6. 1. OcuoBbl MatLab
JIa0. pab. 2. [IporpammupoBanue B cpeae MatLab
JIa6. pa0. 3. Mcnonb3oBanue Gynkiuii B MatLab
JIa6. pa6. 4. CucteMbl HEIMHEWHBIX YpaBHEHUN
JIa6. pab. 5. MeToapl ONTUMH3ALIUH
JIa0. pa6. 6. CumBosbHBIC BeIuncIeHus B MatLab

JIa6. pa6. 7. MoaenupoBanue cucrteM B Simulink + SimEvents

3.6. KypcoBoii npoekT /KypcoBasi padora
«/lannwlii 6u0 pabomvl He NpedyCMOmpeH YueOHbIM NAAHOM».

4. OueHuBaHue pe3yJIbTATOB 00y4eHUsI

OHCHI/IBaHI/Ie PE3YyJIbTATOB O6y‘-IeHI/I$I o AWCHUINIMHEC OCYHICCTBIICTCA B
paMKax TCKYHICIO KOHTPOJIA H HpOMeHCYTOqHOﬁ arTeCTaliy, IIPOBOAUMEIX IIO

OoabHO-perTuHroBoi cucreme (bPC).

[IIkana oueHkH pe3yabTaToOB 00yUEHHUS 110 AUCIUIUIMHE:

YpoBeHb CHOPMUPOBAHHOCTH
HMHAMKATOPa KOMIETEHIIMU
Bricokuii Cpennuii Hike Huskui
3annanu- p CpeJTHero
Kon Kon pOBaHHbBIE
KOMITe- MH/IIKATOPa pe3yIIbTaTHI or 85 10 100| or 70 10 84 | or 55 10 69 | o1 0 1o 54
TEHUMH | KOMIIETCHIUU 00yJeHuS 110 IIIKaTa OLCHHBAHIS
JMCLHAIUIMHE
HEYJI0B-
YIOBIIET- ya
OTJIUYHO XOPOIIIO JIETBOPHU-
BOPHUTEIHEHO
TEJLHO




3a4TEHO HE 3a4TCHO
3HATh:
3Haer 3Haer [Timoxo He 3maer
OCHOBHBIC | HEKOTOPHIE | 3HaeT CIIOCOOBI
CI0coObI CI0coObI CIIOCOOBI paszpaboto
3HaTb c1oco0bl paspaboTOK | paspaboTOK | paspaborok | K
pa3paboTok MaTeMaTHY | MaTeMaTHY | yaremaruu | MATEMATHY
MaTEeMaTHYECKUX | eCKHUX €CKHMX CCKUX €CKHX
MoJieNen U MoOAeNeH U | MOACNEH u Mozeneil MoJeleil u
METO/IbI PEIICHHs | OCHOBHBIE | HEKOTOPBIE | \iovo METO/IBI
HCCIIEA0OBATEIIFCK | MCTOABL MCTOAbL peleHHs pemeHus
X U MPOEKTHBIX peuicHuA peuicHuA HICCIIEI0BAT ucciacaoBa
3am1au HCCIEAOBAT | HCCIEA0BaT TENBCKHUX
ENBCKUX M | enbekux  u | SPCKHX M|,
IIPOCKTHBIX | IPOEKTHBIX TIPOCKTHBIX IIPOCKTHBI
3a7a4 3a7a4 3anad X 3a7a4
YMETh:
YMeTb YMeTb [Tnoxo He ywmeer
WCTIONb30Ba | UCIIOIB30Ba | YMEET HCIIOJB30B
Thb Thb HCIOIB30Ba | aTh
YmMmeTs OCHOBHBIE | HEKOTOpPBIE | Th CIIOCOOBI | CITIOCOOBI
HCIIOJIb30BaTh CIIOCOOBI CIIOCOOBI pa3paboTku | pa3paboTk
CHOCO0BI pa3paboTKku | pa3paboTKu | MaTeMaTud | U
pa3pa6OTKI/I MaTreMaTu4 MaTeMaTu4 C€CKUxX MareMaTnu
MAaTeMaTHYECKHX | €CKUX eCKHX MOZICNIe M | eCKHX
OIIK-2.1 MoJiene u MoOJiene U | MOJeNeH M | METOMBI MoJienen u
METOAbI pe]_[ICHI/Iﬂ OCHOBHBIC HeKOTOpI)Ie pemeHI/m METOAbI
HCCIEA0BATENbCK | METOBI METO/IBI WCCIICIOBAT | PeIIeHUs
HX W IPOSKTHBIX | PEIICHUs pelieHus eIbCKUX W | HCCIeA0Ba
3a7a4 WCCIIENIOBAT | UCCIEOBAT | IPOEKTHBIX | TEIBCKUX
OIIK-2 €IbCKUX W | €NbCKHX | | 3aJa4 H
MMPOEKTHBIX | MPOEKTHBIX MPOEKTHBI
3a7a4 3a7a4 X 3a]1a4
BJIAJIETh:
Brnaneer Brnaneer ITnoxo He
OCHOBHBIM | HEKOTOPBIM | BJIaJEeT BIIaJCET
u u crocobamMu | cmocodbamu
Bunaneer crocobamu | criocobamu | pa3paboTok | pa3paboTo
criocobamu pa3paboTok | pa3pabOTOK | MaTeMaTud | K
p33pa6OTOK MareMaTu4d | MaTeMaTud | €CKHX MareMaTu4d
MAaTEMAaTHYCCKHUX C€CKHUX C€CKHUX MOIIeHCﬁ n | ECKUX
MoJeJIel MOJeNie U | MOJeNel u | MeTogaMup | Mojenell u
METOIaMH OCHOBHBIM | HEKOTPBIMH | CIIICHUS METO/IBI
pelIeHus u METOJIaMU | UCCIIEJIOBAT | PEUICHHUS
HCCIIeIoBATENILCK | METONAMH | PEIICHUsS eNbCKUX W | HCCIeA0BA
¥IX ¥ IPOGKTHBIX | PCLICHHUS WCCIIEIOBAT | IPOEKTHBIX | TEIBCKUX
3anaq HCCIIENOBAT | €ILCKUX U | 3a7ad i
eIbCKUX U | TIPOCKTHBIX MPOEKTHBI
MPOEKTHBIX | 3aj1a4 X 3a7a4
3a7a4
3HATh:
3HaeT crmocoOsl 3Haer 3Haer ITnoxo He 3Hnaer
PHMEHEHHS OCHOBHBIC | HEKOTODHIE | 3HaeT CII0COOBI
MATEMaTHYECKUX | CHOCOOBI croco0bI CIOCOOBI NPpUMCHCH
OIIK-2.2 MoJenei u IIPUMEHCHHU | TIPUMCHCHH | pumeHenn | U4
METOIB, i i oq MaTeMaTH4
NPOBEPKH UX MaTeMaTHd | MareMatHy | yaremarpy | CCKMX
ATIeKBATHOCTH, ECKHX ECKHX CCKIX MOJCIICH U
JR— MOzeNel M | MOZENeH M | \\ononon | METOMBL




Pe3yIIbTaTOB METOBI, METO/TBI, METOJIbI, MPOBEPKHU
peuieHus 3aga4 IIPOBCPKH IIPOBCPKH MIPOBEPKU ux
npodeccuoHanbH | UX ux 150 aJICKBaTHO
oif nearenpHocTH | AACKBATHOC | aI€KBATHOC | anexBaTHOC | CTH,
TH, aHAJIW3A | TH, AHATH3A | 1y apanuza | AHAIU3A
PE3yJIBTaTO | PE3YNBTATO | hesyyprare | PE3YIBTAT
B PCMICHUS | B PEMICHUS | b porepyg | OB
3a1a4 3a1a4 sanau peleHus
npodeccuo | mpodeccuo 3amaq
N o mpoeccuo
HaJILHOM HaJILHOM N podeccuo
HaJIBHOHN M
NESITENBHOC | JICATENLHOC TOTL HaJTbHOU
TH TH ACATCIBHOC | o grenbHO
™ CTH

YMETh:

YMers YMers YMers ITnoxo He ywmeer

UCIOJL30BaTh HCIIOJIb30Ba | UCIIOJB30Ba | YMECT HCITIOJIB30B

CIIOCOOBI Th Tb HCIIOJIb30Ba | aTh

IPUMCHEHHS OCHOBHELIE | HEKOTOPBIE | Th CIIOCOOBI | CIIOCOOBI

MaTEeMaTHYECKUX | CIIOCOOBI Croco0s! MIPUMCHCHHN | TIPUMCHEH

Mozenen u | npumenenu | IPUMCHCHH | 5 st

METObL q ST MaTeMaTH4d | MareMaTud

b
MpoBepKH ux | MaTemaruy | MATEMATHY | ecKux eCKuX
€CKHUX MoJieNiell | | Mojelel u

aJICKBaTHOCTH, €CKHUX .

. MOJIENIEH H | METOJBI, METOJIBI,

aHanmm3a MoJieNied U

METOJIbI, MPOBEPKH MPOBEPKH
bTATOB METOAbI

Pe3ylbTaTo CTOZEL, MPOBEPKH | UX 170

PCIICHUA — 3a7a | MIPOBEPKN ux aJICKBaTHOC | aJICKBAaTHO

NpOQeCccHORANbH | 1X alleKBaTHOC | TH, aHAJIU3a | CTH,

O JICATEIILHOCTH | alICKBATHOC | 1y apanusa | pe3yabTaTo | aHaum3a
T, aHAJIM34 | pe3ynnbTaTo | B pEIICHUS | Pe3ysbTaT
pe3yJIbTaTO | B pemieHus | 3a1a4 OB
B PCIICHHUA | 3ama4 npodeccuo | pereHus
3ama4y npogeccuo | HaJIbHOM 3amaq
npoeccro | HaIbHOI JesITebHOC | Ipodeccro
HAJIBHOW NESITEIbHOC | TH HaJTbHOU
JESTeNIbHOC | TH JESITeTIHHO
™ CTHU

BIIAJICTh:

Bnangeer Bnaneer ITnoxo He
CIOCOOHOC | crOcOOHOC | BIIaJeeT BJIAJIEET
TBIO TBIO CcIoco0HOC | crrocoOHOC

Buazeer WCIIONIb30Ba | UCHOB30Ba | ThIO TBIO
H H WCIIONIB30Ba | MCIIONL30B

CTIOCODHOCTLIO Th CIIOCOOBI | aTh

HCIIONB30BaTh OCHOBHBIC HEKOTOPLIC 6

CIIOCOGEI CIIOCOOBI CIIOCOOBI TIPUMCHCHH | CHIOCOOBI

i NIPUMEHEH

IIPUMEHEHHS MIPUMEHEHU | IPUMEHEHU

MareMaTud nus
MaTEMATHYCCKUX A A
. ECKHUX MaTeMaTH4
MOZACIEH U MaTeMaTu4 MaTeMaTu4 o
MOJIeTIell H | eCKUX

METO/IBI, €CKUX €CKUX .

MPOBEPKU UX MoOJeNne u | MoJeneu u MeTosRL, Moasen 1

apeKBzI;THocm a a MTPOBEPKHU METO/TBI,

aJ}IIaJm . ) METOMEI, METOMEI, X IpOBepKH
J'I:TaT . MPOBEPKU MPOBEPKU alleKBAaTHOC | MX

pesy ° nx nx TH, aHaJIW3a | aleKBaTHO

penieHus 3aa4 a/IeKBaTHOC | aJIEKBATHOC | pesysbTaTo | CTH,

HPOQ)GCCHOHMLH TH, aHaju3a | TH, aHAJIN3d | B pelICHUA | aHaJIM3a

O ICATEILHOCTH

A pe3yNbTaTo | PE3yNIbTaTo | 3amad pe3ynbTat
B peleHHs | B peuieHus | npodeccuo | oB
3a7a4 3a7a4 HaJIbHOU peleHus
npodeccuo | npodeccuo | ASATEIBHOC | 3a1a4




HaJIbHOH HaJIbHOH ™ npodeccuo
JEATENBHOC | NEATETBHOC HaJIbHOM
™ ™ JACATCIIBHO
CTH
3HATh
3Haer 3Haer
[Inoxo He 3naet
OCHOBHBIC | HEKOTOPBIC | oo METOIbI
METOIBL METOIBL METO/TBI pemreHus
Pemaer PCIICHHA PCIICHHA pelenus HpaKTHIEC
MPAKTHUYECK | MPAKTHUSCK
TpaKTHIECKHE Hg e c Hg e c NpPaKTHYECK | KHe 3a1a9u
Janatu ¢ MIPUMEHEHU | IPUMEHEH! e monorn |
NpPUMeHEHHEM eﬁ eﬁ NpUMEHEHN | PUMEHEH
M ueM
MaTeMaTHYECKUX N N
. MaTeMaTH4d | MareMaTHd | MaTeMaTHY | MaTeMaTHy
Mojenel u
€CKUX €CKUX ECKUX ECKUX
METO/IOB, . . N N
MOJEJIEN " MOJEJIEN " MOJECJICU U MozaeIeu U
OIICHHUBAaET
HATIGKHOCTE 1 METOJIOB, METOJIOB, MCTOOB, MCTOOB,
al OIICHUBAET OIICHUBAET OLCHUBACT OLCHUBACT
KaueCcTBO
I/IZCHI;TeM b bu bu o o
KaueCTBO KaueCTBO KaqecTso KaqecTso
(dhyHKIIMOHN | QYHKITHOHU byHKIHOHN | PYHKUIOH
poBaHHA WpOBaHUS
poBaHHS poBaHHS
CHUCTEM CHUCTEM
CUCTEM CUCTEM
YMETh
VYmeer VMeer [Tnoxo He ymeer
pemiathb pemiathb yMeeT peniarh
OCHOBHBIE | HEKOTOpbIE | PCIIAThH HEKOTOPBIC
YmMeer pemats MPaKTUYeCK | mpakTHueck | HEKOTOPBIC | IIPAKTHYEC
NPaKTUYECKUE We 3a/a4i ¢ | ue 3ajayn ¢ | NTPAKTHIECK | KUC 3a/1a9K
OIIK-2.3 3a/1aum ¢ NpUMEHeHH | npuMeHeny | 1€ 331a9nC | C
NpHMEHEHEM oM oM MPUMEHEHU | IPUMEHEH
MATEMATHYECKHX | MaTeMaTHd | MaTeMaTdd | - HeM
. MaTeMaThd | MaTeMaTud
MojIeneH u ECKUX ECKUX
. . €CKUX ECKHUX
METO/IOB, MoJieNiel U | Mojienel u N N
Mozene u | Monenen u
OIIEHHBAaEeT METO/IOB, METO/IOB, METOJIOB, METOJIOB,
HaJISKHOCTD U OUCHHMBACT | OUCHHMBACT | (1 oynpaor | onennBacT
Ka4ecTBO HAJIOKHOCT | HAJEKHOCT | ponescpocT | HAMEKHOCT
(hyHKITMOHUPOBaH | b U b U b M b M
nda CUCTEM Ka4yeCTBO Ka4yeCTBO KauyecTBO KauyecTBO
GyHkumonn | pyHKUMOHN | dyHKIMOHN | QYHKIHOH
poBaHus poBaHMs poBaHHS HWPOBaHUS
CUCTEM CUCTEM CHCTEM CHCTEM
BIIQJIETh
Bnageer Bnageer Bnageer I1noxo He
METOIaMHU OCHOBHBIM | HEKOTOpbIM | BIAACCT BIIaZiceT
peleHus - - HEKOTOPBIM | HEKOTOPEI
MIPaKTHIECKUE MeTogaMHu | Metogamu | MH
3aJ1a4yM ¢ pelIeHus pelIeHus MCTOJaMK | MCTOMaMH
pelIeHus pelieHus
MIPUMEHEHHUEM MPAKTHUYECK | MPAKTHUECK
MPAKTHUYECK | IPAKTHYEC
MaTEeMaTHYECKUX | M€ 3aJ]a4d C | We 3a7a4u C
Monenel 1 HonvereHn | momvernery | 1S SAAATH © | KN 3atatm
oAcIe PUMCHE PUMCHE MPUMEHEHHU | C
METO/IOB, eM eM oM MpHMeHEH
OIICHHUBAECT MaTeMaTHy | MATEMATHY | yraconamre | pen
HAJIC)KHOCTD U CCKUX CCKUX ECKHX MATEMATHE
KadecTBO MOJIeNeH U | MOZIENEH U | yoneneii m | eckux
(byHKHPIOHPIpOBaH METOO0B, METOO0B, METOJIOB, MOHCHCI‘;I u




Ul CUCTEM OILICHMBACT | OI[CHWBACT | OLICHUBAECT | METOJOB,
HAAEKHOCT | HaACKHOCT | HAACKHOCT | OLCHHUBACT
bU b U bHU HAICKHOCT
Ka4yeCcTBO Ka4yeCcTBO Ka4eCTBO bHu
(YHKLHOHH | (YHKLHOHH (YHKIMOHHU | KauecTBO
pOBaHus pOBaHus pOBaHIA bynkimon
CHCTEM J— cucTeM WUPOBaHHS

CHCTEM
3HaTh
3Hatb 3Harb ITnoxo He 3naer
OCHOBHBIE | HEKOTOPBIE | syacr METOJIBI
METOABI METOBI METO/Ibl pa3paboTk

3HaTh OCHOBHBIC | Pa3pabOTKU | pa3pabOTKU | pa3paGoTku | U

MCTOJBI KOMIIPIOTCP | KOMIIBIOTCP | KOMIIBIOTEP | KOMIIBIOTE

pa3paboTKu HBIX HBIX HBIX PHBIX

KOMITBIOTEPHBIX OporpaMM | MPOrpaMM | MPOTpaMM | IPOrpamm

porpamM, BI, Bl, BI, BI,

IPUTOOHBIX JJI MIPUTOAHBIX | IPUTOAHBIX | IPHTOAHBIX | MPHUTOAHBI

MIPAaKTUYECKOI'O ast ast AJIA X ATt

NPUMEHEHUSA MpaKkTUYeCK | mpakTuuyeck | MPaKTHYECK | MPaKTH4eC
oro oro oro KOTO
NpUMeHeHH | puMenenu | TPUMCHCHH | IPUMCHCH
q g s sl

YMETb
VMeer VYMeer [Tnoxo He ymeer
HCIIONb30Ba | UCIIONb30Ba | YMEET HCIIOJIB30B
TH TH WCTIONB30Ba | aThb
OCHOBHBIC | HEKOTOpbIe | TP HEKOTOpbIC

Vaeer METOBI METOJIEI HEKOTOpHIE MeTOJIgI
paspaGoTku | pazpaborku | METOARI paspadotK

paspabarsIsath kombrotep | kommbtotep | PA3P aborku | 1

KOMIIBIOTEPHBIE KOMITBIOTEP | KOMITBIOTE
HBIX HBIX

OIIK-4 | OIIK-4.2 Fporpammbl, IporpaMM | mporpamm HbIX PHBIX

TIPUTOTHBIE JIJIS b, b, IporpamMM | IPOrpaMm

TPAKTIHCCKOTO NPUTOHBIX | TIPUTOIHBIX - -

IIPUMEHEHHs TPUTOTHBIX | PUTOIHBI
AL A TUTS X JUIS
MPAaKTHYECK | MPAKTHYECK | ypagideck | MpaKTHHIec
oro oro oro KOTO
NPpUMEHEHHU | NIPUMCHCHU | pUMEHEHN | IIPUMEHEH
A A St s

BIIAJIETh
Buageer Buageer [Tmoxo He
crocobHoc | crocobHoc | BIAICCT BlameeT
TBIO TBIO CHOCOOHOC | CIIOCOOHOC
HCIIONIB30Ba | UCMOJb30Ba | TPHO TBIO

Buajeer TH H WCTIONIBb30Ba | MCIIOIB30B

CIIOCOOHOCTBIO OCHOBHBIE | HEKOTOpBIE | P atb

pas3pabatsiBaTh METOABI METOABI HCKOTOPRIC | HEKOTOPBIC

KOMITBIOTEPHBIE pa3paboTku | pa3paboTku METOB! METObBI

pa3paboTku | pa3paboTk

MPOrPaMMBI, KOMIIBIOTEP | KOMITBIOTED KOMITBIOTSD | B

MPUTOAHBIE AJIS HBIX HBIX HBIX KOMIIBIOTE

MPAaKTHYECKOTO npOrpamMM | TPOTPaMM | yoroaniy | prmix

PUMEHEHUS BI, BI, B, TPOTPaMM
IPUTOJHBIX | NPUTOMHBIX | purosHbIX | bl
AT A Ui HIPUTOIHBI
MPAKTUYECK | MPAKTHYECCK MPaKTUYECK | X 1A
oro oro oro paKTU4IEC




OPpUMCHCHHA
A

OPpUMCHCHHA
A

MPUMCHCHU | KOT'O
s IIPUMCHCH
nsl

OHCHO‘{HBIG Marcpuajibl 1 IIPOBCIACHHUA

TCKYIICTO KOHTPOJIA H

MIPOMEKYTOUHOM arTecTanuu npuseneHsl B [Ipumnoxkenun k paboueid mporpamme

IUCIUIUINHEI.

[TonHBIN KOMIUIEKT 33aIaHUl ¥ MaTEPHAIIOB, HEOOXOAMMBIX ISl OTICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO AUCIHUILINHE, XPaHUTCS Ha Kadeape pa3padoTunka.




5. Y4eOHO-MeTOIMYecKoe U UH(POPMALMOHHOE o0ecTieyeHne JUCHHUILIMHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIeueHne

5.1.1. OcHoBHas nuTeparypa

1. KBaco, b. 1. UucrieHHble METOJbl aHaIu3a W JIMHEHHON aireOphl.
Ucnonw3oBanue Matlab u Scilab: yue6noe nmocooue / b. 1. KBacos. —
CIIG.: Jlamw, 2022. — 328 c. — ISBN 978-5-8114-2019-3. — Tekcr:
ANEKTPOHHBIN // JlaHb: 37eKTpOHHO-OMONMKMOoTeuHass cuctemMa. — URL:
https://e.lanbook.com/book/212234.

2. OOpaboTka JaHHBIX W KOMIIBIOTEPHOE MOJEIUPOBAHUE: YyueOHOE
nocobue / U. A. Credanona. — Cankr-IlerepOypr: Jlans, 2020. — 110 c.
— URL: https://e.lanbook.com/book/126939. — ISBN 978-5-8114-
4010-8. — TekcT : 2IEKTPOHHBIM.

3. OcHoBbl nporpammupoBanusi B MatlLab: yuebnoe mocodue / O. T.
PeBunckasa. — CII0.: BXB-Ilerepoypr, 2016. — 208 c. — URL:
https://ibooks.ru/bookshelf/353563. — ISBN 978-5-9775-3564-9. —
TeKCT : JIIEKTPOHHBIMN.

4. TlopmmmeB, C. B. KowmmnbloTepHoe MoaenupoBaHue (HU3NUECKUX
nporieccoB B nmakere MATLAB: yueOHoe nocobue / C. B. [lopmines. —
2-¢ u3n., uctp. — CII6.: Jlans, 2022. — 736 c¢. — ISBN 978-5-8114-
1063-7. — Texcr: sneKTpoHHBIN // JlaHb: 2MEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/210530.

5.1.2. lononHuTENBHAS IUTEPATYPA

1. MATLAB B HayyHbIX ¥ JKOHOMHYECKHX pacyerax
METOJMYECKUE yKa3aHUs M0 BBIMOJHEHUIO JIa0OpaTOpHBIX padboT / cocT. B.
B. AnmpeeB. — Kazanp: KI'DVY, 2013. — 148 c. — 4610. — Tekcr :
HEMOCPEICTBEHHBIM.

2. OCHOBBI KOMITBIOTEPHOW MaTEMaTUKH C HCIOJIb30BAaHUEM
cucrembl MATLAB + CD: yuebHoe nocooue ajist By30B / A. B. KpuBuses. —
M.: Jlekc-Kumra, 2005. — 496 c.: uin. — ISBN 5-94558-013-9. — Texkcr:
HEMOCPEICTBEHHBIN.

3. MATLAB. OGbikHOBeHHbIE nudepeHIaibHbple YPaBHCHHUS.
Jlunamuyeckue CUCTeMBI: TpakTukym / coct.. B. B. Anmpee, U. K.
HacbipoB. — Kazans: KIDQVY, 2017. — 97 c., 2384 Kb. — URL:
https://lib.kgeu.ru/irbis64r_plus/index.html. — B. 11. — TeKkcT: 37€KTPOHHBIIA.


https://e.lanbook.com/book/212234
https://e.lanbook.com/book/210530

5.2. MudopmanuonHoe odecnevdenue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

HaumeHnoBaHue 31eKTPOHHBIX U
MHTEPHET-PECYPCOB

CcrUika

1 Oguyuanvuwiii catim

https://exponenta.ru/

. 37—[141/[7('.7101’1601/[1/[, croseapu,

2 http://www.rubricon.com
CnpasoyHUuKu
3 * llopman "Omipoimoe http://npoed.ru
obpaszosanue
5.2.2. Ilpodeccuonanpabie 0a3pl AaHHBIX /| MHOOpMAaMOHHO-CIPAaBOYHBIC
CUCTEMBI
HanmenoBanue
No Pexum
e podeCCHOHATBHBIX Anpec nocryma
0a3 JaHHBIX
OguyuanvHulii caiim no
p | cHememan . https://exponenta.ru https://exponenta.ru
KomnsiomepHou
mamemamuxKu
Obwepoccutickuti
2 | mamemamuueckuil http://www.mathnet.ru http://www.mathnet.ru
nopmain
Poccuitickas
3 | eocyoapcmeennas http://www.rsl.ru http://www.rsl.ru
oubuomexa
Mesicoynapoonas
4 |P epepamusnas basa http://www.zbmath.org http://www.zbmath.org
aaHHblx HA)Y4YHbLX
uzoaruu zbMATH
Meorcoynapoonas
5 pegepamusna basa http:// link.springer.com http:// link.springer.com
aaHHblx HClyLlelX
uzoanu Springerlink
6 Obpasosamenvubi http://www.ucheba.com http://www.ucheba.com
nopmain
1.2.3. JIutieH3MOHHOE ¥ CBOOOJHO pPaCIpOCTpaHsIEeMOe IPOTPAMMHOE
oOecrieueHre TUCIUIUINHEL
PexBU3UTHI
No HanmenoBanue
OHI/IC&HI/IG HO,[[TBCp)KI[aIOH_[I/IX
T1/TI| mporpaMMHOTO 0OeCTIeUeHHsI
JOKYMCHTOB
Office Professional Plus 2007 Ea(I:eTKTOB corte ;g 0?;“}?’[;{;’%2 3A0 "Co¢rJlaitaTpeiia"
1 [Windous32 Russian DiskKit|' PO%Y Jlepaaill Ne225/10 or 28.01.2010
HEO00XOUMBIE oducHbIe
MVL CD Heuckun. npaso. beccpouno
[IPOrPaMMBI



http://www.rubricon.com/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.ucheba.com/
http://www.ucheba.com/

2 |Bbpay3zep Chrome

Cucrema noucka nHpopMaluu B
CETU UHTEPHET

CBoOogHas JINLIEH3USA
Hewuckii. npaBo. beccpouno

I1O nns 3 dexTrBHOrO OHITANH-

o Coboanas JTUTICH3US
3 |LMS Moodle B3aUMOIECUCTBUSA A H
Hewucki. npaBo. beccpouno
IPEIOIABATENIs M CTYICHTA
Windows 7 "3A0 ""TakcHert-
it -
(Sevenpro_Check) pan 0000/2014 or 27.05.2014
A B A B
MATLAB Academic new [TakeT npukiIagHbIX TporpaMM | JIMleH3MOHHOE
5 [Product From 10 to 24 Group |mis pemicHus 3a1a4 IporpaMMHOE
Licenses (per License) TEXHUYECKHUX BBIYUCICHUN. obecrnieueHue
Simulink Academic new I'padmyeckas cpena JIMIeH3nOHHOE
6 |Product From 10 to 24 Group |MMHUTaIMOHHOTO IPOTPaMMHOE
Licenses (per License) MOJICJTUPOBAHUS o0ecrieyeHue
Optimization Toolbox Motyib perieHus 3a1a4
. . . . JInnen3snonHoe
Academic new Product From |nuHeiiHo#, KBaapaTHYHOM,
7 . 9 ~ . |mporpamMMHOE
10 to 24 Group Licenses (per |1ea04YucIEHHON U HEJTMHEHHOM oBeCIICCHIE
License) onrummsanuu it MATLAB.
Global Optimization Toolbox |Mosayib perreHus 3aaaq
. O N JInuen3nonHoe
Academic new Product From |nuHeliHO#, KBaJApaTUIHOM,
8 . . ~ . |mporpammHOe
10 to 24 Group Licenses (per |meixoduciIeHHOH U HEeMTMHEHHON oBeCIIeUeHIe
License) ontumm3aryu st MATLAB.
MATLAB Compiler WHCTPYMEHT, TTO3BOJISFOIIU JIuiieH3nOHHOE
g [Academic new Pr_OdUCt From |osnapars nesasrcumere IpOTrpaMMHOE
IlO to ZA'\GrOUD Licenses (per npunoxxenus B cpene MATLAB.|oGecnieuenue
1cQncg
Database Toolbox Academic JIuuieH3noHHOE
Monyns conpsixenust b1 aist
10 [new Product From 10 to 24 IPOrpaMMHOE
: . MATLAB
Group Licenses (per License) obecrnieueHue
11 sciLab Cucrema KOMITHIOTEPHOI# |CBOOOIHO
MaTeMaTUKU pacipocCcTpaHiaICMOC
5 ¢BOOOIHO
12 |Phyton Cucrema KOMITBIOTEPHOM [pacripocTpansemoe

ABanyiayrarrrrn

2. MaTtepuajibHO-TeXHHUYECKOe o0ecnevyeHne TUCIUIINHBI

HaumenoBanue BUaa

HaumeHnoBanue yueOHOI

y4eOHOU PabOThI ayJIMTOPHH, [Tepedyersr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEUATU3NPOBAHHON TEXHUYECKUX CPEACTB O0YUEHUS
naboparopuu

Jlexun

YuebHast ayTuTOpHS IS
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O THUIA

MIPEICTaBICHHUS
00JIBIION

Crernann3upoBaHHAS
TEXHHUYECKUE CPEACTBA 00yUEHUs, CayKaIIue JIJIs

ayJIuTOpUU
MPOEKTOpP, KOMIBbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 000pyAOBaHHUE, y4eOHO-
HaTJISTHBIC TOCOOMS

yaeOHas Me0erns,

yueObHOl  uH(pOpManuu
(MyJTBTUMETUMHBIN

JlaGopatopHbie |Yuebnas

ayIUTOPHS

TS

Cnenuanu3upoBaHHas

y4yeOHast  MeOeb,




paboThI HPOBEACHUSI 3aHATH| TEXHUYECKUE CpencTBa o0yueHHS

CEMHHAPCKOTO THI,| (MyJIbTUMEIUUHBIA TMPOEKTOP, KOMITBIOTED
TPYIIOBbIX 1 (HoyTOYK), 9KpaH) u ap.
UHAUBUAYAJIBbHBIX
KOHCYJIbTAlUi, TEKYLIETr0
KOHTPOJIA M MPOMEXYTOYHOMI
aTTecTaluu
CamocrosTenbHasa |KoMIbIOTEpHBII Ki1ace ¢ Crennanu3upoBanHasi yueOHast mebens Ha 30
paboTa BbixoztoMm B MuTepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE cpeiacTBa oOydeHus
(MynbTUME-TUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BUJICOKaMeEpHlI,

IMpOrpaMMHOC obecneueHue

Crenmanu3upoBaHHast MeOelb, KOMITbIOTEpPHAS
TEXHHKA C BO3MOYKHOCTBIO BBIX0/1a B
WNurepuer u obecneuenuem poctyna B DMOC,
9KpaH, MyJIbTUMEIUHHBINA TIPOEKTOP,
IporpaMMHO€E 00ecliedeHHe

YuraabHbIH 3a1
OuOIMOTEKHU

7. OCO0eHHOCTH OpraHM3aluM 00pPa30BATEILHON eATeJIbHOCTH JIsl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

Jlumia ¢ orpaHMYEHHBIMH BO3MOXKHOCTSAMHU 3710poBbs (OB3) u uHBamumpl
UMEIOT BO3MOYKHOCTh OECHPEMSITCTBEHHO IIepeMeIIaTbcss U3 OJIHOTO  y4eOHO-
71a060PaTOPHOTO KOpITyca B IPYrOM, TOJHSATHCSA Ha BCE ATAXH y4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMAThCSI B YUEOHBIX W MHBIX MOMEIICHUSAX C YYE€TOM OCOOEHHOCTEH
TICUXO(DU3UIECKOTO PA3BUTHS M COCTOSIHUS 3JI0POBBSI.

Jns oOyuenus nunr ¢ OB3 u MHBaIMAOB, MMEIOIMX HAPYIICHUS OMOPHO-
JIBUTATEIHFHOTO arrapaTa, 00€CIIeueHbI YCIOBHS OECIPENsSTCTBEHHOTO JTOCTYTa BO
Bce ydeOHbIe ToMmerneHus. MHpopManus o CrenuaibHbIX YCIOBUSX, CO3TaHHBIX
st oOyvaronuxcs ¢ OB3 ¥ MHBanuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETA
www//kgeu.ru. HWmeercs BO3MOXHOCTh OKa3aHUS TEXHUYECKOW  MOMOIIHA
ACCHCTEHTOM, a TaK)Ke YCIIyT CypAOTNIEPEBOTIUKOB U TH(IIOCYPIOTIEPEBOTIUKOB.

Jns amantanum K BocnpusTHro Jmnamu ¢ OB3 u uHBamumamu C
HapyIIEHHBIM CIIYXOM CIPaBOYHOT0, YYEOHOrO0 Marepuajga IO JUCIUTIINHE
00eCIeunBalOTCS CICTYIONTUE YCIOBUS:

- I Jydiied  OpUeHTAaIllMd B ayJAWTOPUH, TPUMEHSIOTCS CUTHAJIBI
OTIOBEIICHUS O Havyajle M KOHIIE 3aHATHS (CIIOBO «3BOHOKY IHIIIETCS Ha JOCKE);

- BHUMaHHUE C1a00CHbIIIaIero oOyJaronierocss MPUBIEKACTCS Ie€1aroromMm
YKECTOM (Ha IJIEYO KIAJETCS pyKa, OCYIIECTBIIACTCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOyYaroIIUMCS, MEJAarorH4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH TPEIJIOKCHUSIMH, OOECreYrBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

KomrieHcanust 3aTpyIHEHHI pPEYEBOTO W HWHTCIUICKTYaJbHOTO Pa3BHTHS
C1abOCIbIIIAIIMX 00yYarOUTUXCs TPOBOAUTCS ITyTEM:

- UCTIOJIb30BAaHMSI CXEM, JUarpamMM, pUCyHKOB, KOMITbIOTEPHBIX MPE3eHTAINI
C TUMIEPCChUIKAMU, KOMMEHTHUPYIOIIUMHU OTJEIbHbIE KOMIIOHEHTHI H300payKeHHUS;

- PEryJISIPHOTO TPUMEHEHHUs yIpakKHEHUWH Ha Trpaduyeckoe BbIIACICHUE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBIICHUN;



http://www.kgeu.ru/

- oOecrieueHHs] BO3MOXXHOCTU JUIsl OOYy4arolIerocsi MOJYyYHUTh aJIPECHYIO
KOHCYJIBTAIIHIO 110 AJIEKTPOHHOM MOYTE M0 MEPE HEOOXOAUMOCTH.

Jna anmantamuu K BocmpusTaio Jumamu ¢ OB3 u wusHBamuamamu c
HApYIICHUSAMU 3PEHUSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOrpaMMOM  TO  BBIOpAaHHOMY
HAIPaBJIEHUIO MOJITOTOBKH, 00ECTIEUNBAIOTCS CIEAYIOUINE YCIOBUS:

- BeJleTcsl afanTtanus o(UIUaIbHOrO caiita B ceth MHTepHET ¢ ydeTrom
0COOBIX TMOTPEOHOCTEH WHBAIMIOB MO 3pPEHUI0, OOECIeYUBACTCS HAIUYUE
KpynHOUIPpU(TOBOM CipaBOYHON MHPOPMAIIUU O PACTIUCAHUN YUEOHBIX 3aHSATUH;

- IEIarOrM4ecKuii  pabOTHHUK, €ro coOeceIHUK (Mpu HEO0OXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCS OO0Yy4YalolUMCs, MpPU STOM
KaXKIbIH pa3 Ha3bIBAETCS TOT, K KOMY IE€Jarornyeckuii paboTHUK oOpaniaercs;

- IENCTBUS, JKECThI, NEPEMEILEHHS e1aroTHYecKoro paboTHIUKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHQOpMalMs MpeAocTaBigeTcd KpynHeM mmpudrom (ot 18
MYHKTOB), TOTAJIHHO O3BYyUHBACTCS;

- o0ecreunBaeTCcs HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIOJB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHSATUN U MPABO 3aUCU 00BSICHEHU Ha TUKTO(DOH (110 JKEJIAHUIO0 00YUYaroITUXCs).

Popma TMPOBEICHHsS TEKYIIEW W TNPOMEKYTOYHOM aTTECTAlMM IS
oOyuatomuxcs ¢ OB3 u uHBanua0B onpeneisieTcs neJjarornieckuM paboTHUKOM B
COOTBETCTBHUH C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obyyvaroremycs ¢ OB3,
UHBAJIMIY C YYETOM HUX HHIUBUAYaJIbHBIX IMCUXO(PHU3NUYECKHUX OCOOECHHOCTEH
JIaeTCsl BO3MOYKHOCTD MTPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KoMmmbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JIHOO
IPEIOCTABIISIETCS AOMOJHUTEIBHOE BPEeMs JUIsl TOATOTOBKH OTBETA.

8. MeTonuyeckue  peKkOMeHAalMu Ui [penojaBartesieii 1o
OPraHM3aluy BOCIIUTATEIbHON padoThl ¢ 00YyYAKOIMMHUCH.

Metonuueckoe obecrneueHHE Tpolecca BOCHHUTAHUA — O0YyYaroUIuxcs
BBICTYIAET OJHUM U3 OMpPEEAIoNMX (PaKTOPOB BHICOKOTO KauecTBa 00pa30BaHusI.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHMI NPO(ECCHOHATU3M, 3PYIUIHIO,
YETKYI0 TPAKIAHCKYIO TMO3MIMIO, CAaMOJUCUUIUIMHY, TBOPYECKHMU TMOAXOA B
peuieHUM npodecCUOHANBHBIX 3a7ad, B XOAe 00pa30BaTelIbHOIO IMpoliecca
crocoOCTBYET (hOPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzauuu OUCUMIUIMHBI TPENOAABATENb MOXET MCIOJIb30BaTh
CJIEIyIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- METO/Ibl (POPMHUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
UHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, MPHUMEpP, CaMOKOHTPOJb, pacckas, COBET,
yOexIeHrue 1 ap.);

- METOJbI OpPTaHU3AlUU JEATEIBHOCTH U (POPMHUPOBAHUS OIBITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOOoBaHUEe, MOpPYUEHUE,
IpUYyYEeHHE, CO3/IaHNEe BOCIIUTHIBAIOUINX CUTYallMi, TPEHUHT, YIIPpaXKHEHUE, U 1. );



- METOJbI MOTHUBAIIUU JCATEILHOCTH M TOBeACHU (0J0OpEHHE, TOOIIPEHHE
COIMAIGHOW aKTUBHOCTH, TOPHIIAHUE, CO3JaHWE CHUTYalllid ycrexa, CO3JaHue
CUTYyaIU{ JIJIsl SMOIIMOHAILHO-HPABCTBEHHBIX MTEPEKUBAHMIA, COPCBHOBAHKE U JIP.)

[lpu peamuzanuu IUCHUILIMHBI TPENOJABATENb JODKEH YUYUTHIBATH
CIICAYIOIIHE HATIPABJICHUS BOCIIUTATEILHOMN IEATEIIEHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumaHue:

- hopmupoBaHme y 00yYarommxcst IEJIOCTHOTO MHPOBO33PEHUS, POCCHHCKOM
UJICHTUIHOCTH, YBOKCHHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTRY, IPUHSITHIM B CEMbE
U OOIEeCTBE JyXOBHO-HPABCTBCHHBIM U  COIMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAIMOHAJILHOMY, KYJIBTYPHOMY ¥ HCTOPHYECKOMY HACIIAWIO, (POPMHUpPOBAHHE
CTPEMJICHHS K €70 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHre 'y OOyYarOIIMXCS AaKTHBHOM TPaXIAHCKOM  ITO3MIHY,
OCHOBAHHOW Ha TPaJUIMOHHBIX KYJIbTYPHBIX, JyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSX
POCCHIACKOTO OOIIECTBA, /IS IOBBIIICHHS! CIIOCOOHOCTH OTBETCTBEHHO PEaTM30BHIBATH
CBOM KOHCTHTYIIIOHHBIE TIPaBa M 00SI3aHHOCTH;

- pa3BUTHE TPABOBOM ¥  IOJUTUYECKON KyJIbTYpPbl  OOYYaroIIUXCs,
pacupeHre KOHCTPYKTUBHOTO yYacTHs B MPHUHITHU PEIICHUH, 3aTparuBaroIInX
UX TpaBa U UHTEPECH, B TOM YHUCJIC B Pa3IMUYHBIX (hopMax caMOOpraHH3aIlHH,
caMOyTIpaBJICHUs, OOIIECTBEHHO-3HAYNMOM JIEITEILHOCTH;

- opMupoBaHUE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJISIIONIMX  MPOTHBOCTOSATH  JKCTpEeMU3My,  KceHodoOuw,
TUCKPUMHUHALIMKA TI0 COIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM
NpU3HAKaM, MEXITHHYECKON M MEKKOH(PECCHOHAILHOW HETEPHUMOCTH, IPYTHM
HETaTUBHBIM COITUAIBHBIM SIBJICHUSIM.

yxoeno-Hpascmeentoe socnumanue:

- BOCIIUTaHUE YyBCTBAa JOCTOMHCTBA, YECTH U UYECTHOCTH, COBECTIMBOCTH,
YBKEHUS K POJIUTEIISIM, YIUTEIISIM, JIFOJIIM CTAPIIETrO MOKOJICHUS;

- opMupoBaHUE TPUHIMUIOB KOJUICKTUBU3MA M COJUAAPHOCTH, JyXa
MUWJIOCEPAHS M COCTPAJaHUs, MPUBBIYKH 3a00THUTHCS O JIFOASX, HAXOMSIIMXCS B
TPYAHOU )KU3HEHHOU CUTYALINH;

- hopMupOBaHUE COJIMIAPHOCTH W YYBCTBA COIMAIBHONH OTBETCTBCHHOCTH
10 OTHOUICHHIO K JIIOASIM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS,
NPEOJIOJICHUE TICUXOJIOTUYCCKUX OaphbepoB IO OTHOIICHUIO K JIFOASM  C
OrpaHUYECHHBIMU BO3MOKHOCTSIMH;

- hopmMHpOBaHKE SMOLMOHATBLHO HACHIIIEHHOTO W JyXOBHO BO3BBIIICHHOTO
OTHOILICHHSI K MUPY, CIOCOOHOCTH ¥ YMEHHUS IIepe/iaBaTh APYTUM CBOM ICTETUUECKHIA
OTIBIT.

Kynemyprno-npoceemumenscroe socnumanue:

- hopMupoBaHUE ACTETUIECKON KapTUHBI MHUPA;

- opMupoBaHUEe YBaKECHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOa,
Kpasi, CTpaHbl;

- MOBBIIIICHUE TIO3HABATEILHOW aKTUBHOCTH O00YYaIOIIIXCA.

Hayuno-obpazosamenvroe socnumanue:

- popmupoBanue y 00ydaromuxcss HAyYHOTO MHUPOBO33PEHUS;

- popmupoBaHuEe yMeHUs TIOTy4aTh 3HAHUS;



- hopMHpOBaHUE HABBHIKOB aHAJM3a M CHHTE3a WH(POPMAIUH, B TOM YHCIE B
npodeccuoHanbHOM 00IaCTH.
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IIpunooicenue k paboueti
npozpamme OUCYUnaIuHbsl

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

b51.0.15.05 I[TakeTbl OpUKIAIHBIX POIPAMM

(Haumenosanue oucyuniunsl 8 COOmeemcmeuu ¢ y4eOHbIM NiaHoM)

r. Kazanp, 2023



OueHouyHble  Marepuaigbl MO  JUCHMIUIMHE, NPEIHA3HAYEHHbI IS
OLICHUBAHUS PE3YJbTaTOB OOYYEHUs Ha COOTBETCTBHE MHJIUKATOPAM JOCTHKEHUS
KOMITCTCHIUH.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra
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Pazgen 1. «BBenenuey TK1 | 16 | 0-15 21 16-21
Tect 6
3amuTa 1a00paTopHOi pabOThI 8
KoncnektupoBanue yueOHOTO 2 5
Marepuaia
Pa3nen 2. «Pemenue 19-
TK2 19 |0-15 19-29
MPUKIAAHBIX 33702y 29
Tect 8
3amuTa 1a60paTopHOil paboThI 8
KoHncnexktupoBanue yue6HOT0o 3 | 10
Marepuaia
Paznea 3. «MonenupoBaHue 20
CHCTEM MaCCOBOTO TK3 20 (0-15 35 20-35
00CITy)KUBaHUS»
Tect 8
3amuTa 1abopaTopHOil paboOTHI 10
KoncnektupoBanue yueOHOTO 5 15
Marepuaia
IIpome:xyTouHast aTTecTanus
POMeEay oM 0-45
(Ax3amen)
3aanue IpoMeKyTOYHOU 0-15
arrecTanuu
B nucemennoi popme mo
dop 0-30
ouseram




2. OueHOYHBbIE MATEPHAJIBI TEKYLIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana oneHku pe3yabTaToOB O0yUEHHUS 1O AUCIUTUIMHE:

YpoBeHb CHOPMUPOBAHHOCTH
WHJIUKATOpPa KOMIIETCHIIUU

. o Hwmxe o
Bricokunii Cpenauit Huskunit
CpEeIHETO
3amranu-
Kon Kon pOBaHHBIE o1 85 10 100 | or 70 10 84 | o1 55 10 69 | oT 0 1O 54
KOMIIE- HHOUKATOpa €3yJIbTAThI
A p pesy IIIxana orneHUBaHUSA
TEHUHMH | KOMIIETEHIUMU o0ydeHus 1o
HCLUIUINHE HEY0B-
et YIOBJICT- yA
OTJIUYHO XOPOIIO JICTBOPH-
BOPUTEIIBHO
TEILHO
3a4YTEHO HE 3a4TEHO
3HATD:
3HaeT 3HaeT ITnoxo He 3maer
OCHOBHEIE HEKOTOPBIE | 3HaeT CHOCOOBI
CITIOCOOBI CITIOCOOBI CIIOCOOBI pazpaboTo
3HaThb Cr1oco0b! paspaboToK | paspaboToK | paspaGorok | K
paspaboTok MaTeMaTHd | MaTeMaThud | yatematwu | MATEMATHY
MaTEMaTUYECKUX | €CKUX €CKHUX CCKUX €CKUX
Mojenel u MOJENCH W | MOJENCH H | \ioronoi 5 | MOACTCH H
METOJIBI PEIICHHsT | OCHOBHBIE HEKOTOPBIE | /o) METOIBI
METO/IBI METO/IBI elIeHUs
HCCIIEJ0BATEIIBCK 1 1 peleHys p
HUX U IPOEKTHBIX pelicHuA pelicHuA HICCIIEI0BAT ucciecaoBsa
3a1au HCCIEI0BAT | UCCIEA0BAT TENBCKUX
€JIbCKHX U
€JIbCKUX U | €JIbCKUX H H
MMPOEKTHBIX | MPOEKTHBIX HPOCKTHBIX MPOEKTHBI
3amaq 3amaq 3ajaq X3a1a4
YMETh:
YmeTh YmeTh Inoxo He ywmeer
UCIOJIb30Ba | UCIOJIB30BA | YMEET HCIIOJIL30B
Th Th HCIIOIL30Ba | aTh
Vmers OCHOBHEIE HEKOTOPBIE | Th CIIOCOOBI | CIIOCOOBI
HCIIOJIb30BaTh CIOCOOBI CIOCOOBI pa3paboTku | pa3paboTk
CITOCOOBI a3pa0bOTKH | pa3pabOTKH | MaTeMaTuy | U
OIK-2 | OIK-2.1 pasp pasp
pa3paboTKu MaTeMaTHy | MaTeMaTH4 | €CKUX MaTeMaTu4
MaTEMAaTUYECKUX | €CKUX €CKHX MOJ€eNIell W | eCKHUX
Moaene u MOJENEN U | MOIEJEH U | METOMIbI MoOJeNIEN U
METOJIbI PEIICHUSI | OCHOBHEIC HEKOTOpBIC | pelIeHus METOBI
HUCCIEN0BATENLCK | METOIBI METOBI WCCIIEIOBAT | PeIIeHUs
WX W IPOEKTHBIX | PEIICHUS penieHus €IbCKUX W | HUCCIIeI0Ba
3a1a4 WCCIIENIOBAT | UCCIIEIOBAT | IPOSKTHBIX | TEIBCKUX
€JIbCKMX H | €JIbCKUX H | 3a7a4 H
MPOEKTHBIX | MPOEKTHBIX MPOEKTHBI
3a7a4 3a7a4 X 3a/1a4
BIIAJIETE:
Brazeer Brnaneer Brnaneer ITnoxo He
CIIOCOBAMI OCHOBHBIM | HEKOTOPBIM Bna)le%T Bnaﬂe%T
pa3PaBoToK u ; u ; cnoco6 aMH cnoco6 aMu
MaTemaTHueckux | C1OC00aMH | crocodamu | pa3paboTok | paspaboTo
. pa3zpaboTok | pa3paboTOK | MaTeMaTud | K
Mojenel u
MaTeMaTH4d | MaTeMaTH4 | €CKHUX MaTeMaTHu4
METOJAMH .
€CKHUX €CKHUX MOJeNNell H | eCKHX
pereHus o . .
MoOJieTiell W | Mozee W | MeToaMup | MOJCNCH U
MCCICAOBATCIBCK | 0cHOBHBIM | HEKOTPBIMH | CIICHHUS METOBI
HX W IPOCKTHBIX | METOJaMH | UCCIIENOBAT | pELICHHsS
3ajpaq METOAAMH | PEIIEeHUs CIIbCKUX W | MCCIENoBa




peieHus UCCIICIOBAT | MPOCKTHBIX | TEIBCKUX
UCCIIeIOBaT | €IbCKUX | | 3a/1a4 "
CIBCKUX U | MPOCKTHBIX MPOCKTHBI
MPOCKTHBIX | 3a1a4 X 3a/1a4
3aj1a4
3HATB!
3HaeT crocoOsl 3HaeT 3Haer [Tnoxo He 3Haer
IpUMEHCHUS OCHOBHBEIC HEKOTOPHBIC 3HaeT CIT0COOBI
MAaTeMaTHYeCKHX | CTOCOOBI CIIOCO0BI CIIOCOOBI NPUMCHCH
Moﬂeneﬁ u INPUMEHCHHU | IPUMCHCHU NpUMEHEHU us
METOJIBI o o q MaTeMaTH4
2
TPOBEPKH HX MaTeMaTHY | MATEMATHY | yareparyy | COKHX
A7IeKBATHOCTH, CCKHX CCKHX CCKIX Mozened u
AHATH3A MOZieNel M | MOZIeNeH M | oo i | METOJIB,
METO/IbI, METO/IbI, MPOBEPKH
pe3yJbTaToB METO/IB,
IPOBEPKU | MIPOBEPKH ux
penieHus 3aaaq HPOBEPKH
otheccHoNaTBH ux ux X aJIeKBaTHO
i§
P aJICKBaTHOC | aJeKBaTHOC CTH,
O ACATCNBHOCTH | 1y apanmsa | T, ananuza | SCKBATHOC | opamimsa
pesynbTato | pesyapraro | TH, AHAM3A | hegypprar
B pelueHus | B perienus | PE3YIPTATO | op
3anaq 3anaq B PCIICHHA | perreHUsI
mpoceccuo | mpocdeccuo | 3aAa4 3aaq
HAIBLHOM HAIBLHOM npodeccuo | mpodeccro
JEATENBHOC | NEATEeIbHOC | HALHOM HAJILHOM
TH TH JESATEIBHOC | JACATEIBEHO
TH CTH
YMETb:
YnMmeTh YnMmeTh ITnoxo He ymeer
HCIIONIb30Ba | MCIOJIb30Ba | yMeeT UCIIOJIb30B
T Th UCIIOJIb30Ba | aTh
OCHOBHLIE | HEKOTOPBIE | Th CIIOCOOBI | CIIOCOOBI
OIIK-2.2 VMeThb CIIOCOOBI CII0CO0BI NPUMEHEHU | NPUMEHEH
UCIIOJIb30BATh npuMenenn | TPAMCHCHH | 4 v
CIOCOBE o s MareMatuy | MaTeMaTHd
NpHMeHeHHs MaTemaryy | MATEMATHY | €CKHX ecKux
€CKHX Mozeneld | | Mouenel u
MaTeMaTHYECKHX | €CKHX o
. . MoOJIeTIed M | METOJBI, METOJIBI,
MoJIeTIeH 1 Mozened u
METOIBI, NPOBEPKH | MPOBEPKH
METO/IB, METO/IbI,
MPOBEPKH | HX 174
TTPOBCPKH HX TIPOBEPKI ) yx aJICKBaTHOC | aJeKBAaTHO
aNICKBaTHOCTH, nx a/IeKBaTHOC | TH, aHAJIU3a | CTH,
atnaansa aNCKBaTHOC | 1y aganu3a | pe3ysbTaTo | aHAIM3a
pe3yJIbTaToB TH, aHAJIM34 | pe3ynbTaTo | B pEIICHUS | Pe3yJbTaT
peuieHus 3aaaq pe3yJIbTaToO | B pemeHus | 3axau OB
NpO(ECCHOHANBH | B PENICHUS | 3324 npodeccuo | pereHus
OH NIesITeNFHOCTH | 3a1a4 npodeccro | HaIbHOR 3aja4
npodeccuo | HaTBHON JesITeNIbHOC | Ipodeccro
HaJIbHOI JEATENBHOC | TH HaJIbHOU
JeSTeNIbHOC | TH JeSITEIILHO
TH cTH
BJIAJICTh:
BnazxegT Bnaneer Bnaneer Ilnoxo He
CIIOCOOHOCTBIO crocoGroc | crocobroc | BIAACET BIIajIceT
HCIOJIb30BaTh CHOCOOHOC | CIIOCOOHOC
TBIO TBIO
CHOCOOBI TBIO TBIO
UCIIONIb30Ba | MCIOJIb30Ba
MPUMEHECHUS UCIIOJNIb30Ba | MCIIOJIB30B
Th Th
MaTeMaTHYECKUX Th CHOCOOBI | aTh
MoJenel u OCHOBgHe HEKOTnge NPUMEHEHU | CIIOCOOBI
METOIbI, CIIOCOOBI CIIOCOOBI a HpHMeHeH




MIPOBEPKU UX MPUMEHEHU | IPUMECHEHH | MaTeMaTu4 | Us
a/IeKBaTHOCTH, ST S €CKHUX MareMaTHy
aHajmsa MaTeMaTHd | MaTeMaTud | MOJCNCH U | eCKHX
pe3yabTaToB ECKHX ECKHX METOJBI, Mojenei u
pelieHus 3aga4y Moyeneii ¥ | Momeneii m | IPOBEPKH | METOAbI,
HIBO(I)GCCI/IOH&HLH METO/IbI, METO/IbI, ux MPOBEPKH
O ICATENBHOCTH | popenyy | mpopepkn | YACKBATHOC | HX

X X TH, aHAJN3a | aJleKBaTHO
pe3yspTaTo | CTH,
aJIeKBaTHOC | aJeKBaTHOC
B pCIICHHS | aHAJIN3a
TH, aHaJIM3a | TH, aHAIN3a
— erato | 32T pe3ysbTar
PE3yJIbTATO | pe3y/IbTaTo mpodeccuo | oB
B PCLICHHS | B PCLICHUS | oo oo permeHns
3afad 3afad JeATeNbHOC | 3a1au
npodeccuo | npopeccuo | ry npodeccuo
HaJIbHON HaJIbHON HAIbHOM
OCATCIIBHOC | ACATCIIBHOC HesATeJIbLHO
TH TH CTH
3HATh
3Haer 3Haer
ITnoxo He 3naet
OCHOBHBIC | HEKOTOPBIC | oo METOIbI
METOJIBI METOJIBI METOIEL petiens
Pemaer petieHns | peICHA | perenns IIpaKkTU4eC
NPaKTUYECK | MPAKTHYECK
NpaKTHHUEeCKHE ng o ng o MPaKTHYECK | KHe 3a1a4u
3anatn © NPUMEHEH! | IPUMEHEHH omenen | o
TpHMEHEHIEM P P MPUMEHEHHU | IpUMEHEH
eM eM eM uem
MaTeMaTHYEeCKUX
. MaTreMaTHd | MaTeMaTud | MaTeMaThd | MareMaTH4
MoJIeTIel 1
€CKHX €CKHUX €CKHUX €CKHUX
METO/IOB, . . . .
MOJEJIEN U MOJEJIEN U MOJECJICU U MozeIeu 1
OLICHUBAET
HATIKHOCTE I METO/IOB, METO/IOB, MCTOZOB, MCTOZOB,
Ka‘lI[eCTBO OLIEHMBAET | olleHMBaer | OLUCHUBACT | OLCHUBACT
dymomposan HAZEKHOCT | HajmeskHocT | HANEKHOCT | HAIEKHOCT
I/IZCI/ICTGM b bH bH - .
Ka4eCTBO Ka4eCTBO Ka4ecTso Ka4ecTso
(dbyHKIMOHN | QYHKITMOHU byHxumonn | pyHKUMOH
poBaHUs MPOBaHUS
poBaHHUs poBaHHUs
cHCTeM cHCTeM cHCTEM cHCTEM
OIIK-2.3
YMETh
YwMmeer YwMmeer ITnoxo He ymeer
pemars pemars ymeer pemarb
OCHOBHBIE | HEKOTOpbIE | PCIIAThH HEKOTOPBIC
YmMeer pemats MPAaKTUYeCK | mpakTHueck | HEKOTOPBIC | IIPAKTHHEC
NPaKTUYECKUE ue 3a1aum ¢ | ue 3agauy ¢ | PAKTHUCCK | KUC 3a/1a1n
3a]1a4M C IpUMEHEHH | npuMeHenn | 1€ 3aAadnc | ¢
NpHMEHEHIEM eM eM NPUMEHEHN | IPUMEHEH
MATEMaTHYCCKHX | MATeMaTHd | MaTeMathd | oo HeM
. MareMaTud | MaTeMaTHd
MoJienelt u €CKUX €CKUX
o . ECKHUX €CKHUX
METOJOB, MoJeJIel 1 | MoZeTel u " .
MoJeNel 1 | Mozesel u
OLICHUBAET METOJIOB, METOJIOB, METOJIOB, METOJIOB,
HAJIGKHOCTh U OUCHHMBACT | OUCHHMBACT | (1 oyypaor | onennBacT
Ka4yecTBO HAJIOKHOCT | HAJEKHOCT | porescpoct | HAMeKHOCT
(YHKUIMOHUPOBaH | b U b H b b
st CUCTEM Ka4yeCTBO Ka4yeCTBO KauyecTBO KauyecTBO
GyHKuMoHn | QpyHKIUMOHH | dyHKIMOHH | QYHKIHOH
poBaHus pOBaHHs poBaHUA HPOBaHUSA
CHCTEM CUCTEM cUCTEM CUCTEM

BJIaJCTh




He

Bnaneer Brmameer [Tnoxo
BJIAJICCT
OCHOBHBIM | HEKOTOPBIM | BIaaecT HEKOTOPBI
u " HEKOTOPBIM |
Bameer MeTogaMu | MeTomamMu | 4 MeTOIaMH
METOJIaMU
MeTodaMHu pereHus pereHus emeI}lI - peleHHs
pelieHus NPaKTUYECK | MpaKTuueck | P IPaKTHYEC
NpaKkTUYeCKHe ve 3aj1aun ¢ | ue 3ajauu ¢ | HPAKTHHCCK o b o aun
3a/1a9u ¢ IpHMEHEHH | mpuMeHenn | 1C 3a4adn e |
MIPUMECHECHUEM eM eM gﬁHMeHeHH TIpUMEHEH
MaTeMaTHYeCKHX | MaTeMaTHd | MaTeMaTH4 ueM
. MaTreMaTud
MOJIEIeH 1 eCKHX eCKHX CCKIX MaTreMaTud
7 7 o €CKHX
METOOB, MONeNet U | MOZICNIEH | /7o ot oy 5
OLICHMBAET METOJIOB, METOJIOB, METOJIOB MoACICH U
2
METOJIOB
HaJIeKHOCTh H OLICHMBACT | OLCHUBACT | onopypacT J10B,
Ka4ecTBO HAJIEKHOCT | HANEKHOCT | ganespocr | Lo ABacT
(GYHKIIMOHUPOBAH | b U b U b U HaJeKHOCT
HiA CUCTEM Ka4deCTBO Ka4yeCTBO KaueCcTBO b1
KaueCTBO
GyHKUMOHM | GYHKUMOHM | (hyHKIMOHH (byHKION
poBaHMs poBaHMs poBaHHS HYOB;HHH
CUCTEM cUCTEM CHCTEM . IE creM
3HATh
3HaTh 3HaTh [Tnoxo He 3maer
OCHOBHBIC HEKOTOphIEe | 3HACT METOJABI
METOIBI METOIBI METO/BI pa3paboTk
3HaTh OCHOBHBIE | pa3pabOTKH | pa3paboTKu paspabotku | u
METOIBI KOMITbIOTED | KoMIbtoTep | KOMIIBIOTCD | KOMIIBIOTC
pa3paboTKu HBIX HBIX HbIX PHBIX
KOMIBIOTEPHBIX | pOrpamMM | mporpamm | 1POTPaMM | MPOrpamMm
[IporpamMM, BI, BI, bl bl
MPUTOJIHBIX | MIPHUTOJIHBI
MIPUTOIHBIX JIJISt MPUTOJIHBIX | IPUTOIHBIX s < Jas
MIPAKTHUECKOTO JUISt JUISt
MPAKTHYECK | TIPAKTHYEC
MIPUMEHEHUS MIPAKTHUYECK | MPAKTHIECK
oro KOT0
oro oro MPUMEHEHU | IPUMEHEH
NPUMEHEHH | IPUMEHEHH | g st
ki ki
YMETh
VMeeT VMeer ITimoxo He ywmeer
OIK-4 | OIK-4.2 HCIIOIB30Ba | UCTIOJIB30Ba | YMECT HCIIOIB30B
: o B B WCIIONIh30Ba | aTh
OCHOBHBIE | HEKOTOpbIe | TP HEKOTOPBIC
Vaeer METOBL METOBL HEKOTOPbIE MCTOJIGBI
paspabotku | paspaborkn | METOAB! paspaboTk
paspabatsiBaTh paspaboTku | u
KOMIIBIOTED | KOMIIBIOTED
KOMITBIOTEPHBIE KOMITBIOTED | KOMITBIOTE
HBIX HBIX
MIPOrPaMMBbl, HBIX PHBIX
porpaMM | Iporpamm
MIPUTOTHBIE IS o o MporpaMMm | Iporpamm
MIPAKTHUYECKOIO ’ ’ bI, bI,
— TPHIOZHBIX | MPHIOAHBIX | 1o niprx | mpuro/nsi
AL AL TUTS X UIs
MPaKTHYECK | MPAKTHYECK | pakTydeck | IpaKTHIEC
oro oro oro KOTO
NPUMEHCHHU | IPUMCHCHHU | IpUMEHEHU | IPUMEHEH
A A St s
BIIAJICTh
Bmaneer Bmaneer Bmaneer ITnoxo He
CITIOCOOHOCTBIO croco0HOC | crmocoOHOC | BiIafeeT BJIaJIEET
pa3paGaTHBaT], TBIO TBIO croco0HOoC croco0HOoC




KOMIIBIOTEPHBIC HCII0Ib30Ba | HCIIOIL30Ba | ThIO TBIO
[IPOrPaMMBbI, Th Th HCIIOJIb30Ba | MCIIOJIL30B
IPUTOJHBIE I OCHOBHBIE HEKoTopele | Th aTb
MPaKTUYECKOTO METO/IbI METO/IbI HCKOTOPBIC | HEKOTOPbIC
MIPUMEHEHNS pa3paboTku | pa3paborku | METOMbI MCTOABI
KOMITBIOTEp | KOMTbioTep | PA3PabOTKH | paspaboTi
HBIX HBIX KOMIIBIOTED | U
nporpaMm | mporpanmm HBIX KOMIIBIOTE
ol ol MporpamMM | PHBIX
’ ’ Bl, porpamMm
MPUTOJIHBIX | MPHUTOIHBIX
MIPUTOIHBIX | BI,
IS IS
IS TIPUTOTHEI
MIPAKTHYECK | MPAKTHIECK MPAKTHUECK | X o1
oro oro oro HpaKTUUeC
NPUMEHEHH | IPUMEHCHH | ppyvienenn | Koro
MPUMEHEH
H

OHGHKa «OTJIHYHO» BBICTABJIICTCA 3a BBIIIOJIHCHUC ﬂa60pam0prlX pa60m

68 cemecmpe;, mecniosovlx 3616611—[1/{12,' 2]1_)2607(06 NOHUMAQHUe pa60mbz 6 cucmemax

KOManOmepHOIZ mamemamurku, peweHus ¢ UX NnoOMOulbto mMamemamudecKux u

npakmudecKkux 361()611!,
CO@€prCdﬂ’l€]Zbele

omeembvl HA

npakmuieckoe 3a0anue);

(1

60Nnpocsl

BbINONHEHUSL UHOUBUOVANbHBIX 3A0AHUL,

ounema

noJjiHvle U

(meopemuueckoe u

OreHKa «XOpPOII0» BBHICTABIISACTCS 32 BBITIOJHEHUE 1AOOPAMOPHLIX pabom

cemecmpe,

mecmoebvlx 361061%[1412,’

NOHUMAHUE pa60mbz 6

cucmemax

KOMI’lbIOmepHOIZ mamemamurku, peuweHusl ¢ UX NOMOoOulbio mamemamudecKkux u

NPAKMUYECKUX 3a0ay, 6blNOJHEHUs UHOUBUOYAIbHLIX 3A0AHULL, OmMEembl Ha
80NPOCHL bunema (meopemudeckoe Uiu NPaKkmuyeckKoe 3a0aHue);

OreHka

«YAOBJECTBOPUTEJIBbHO»

BBICTABJISICTCA

3a

BBIITOJIHCHUC

1a60pamopHbiX pabom 6 cemecmpe U mecmosvlx 3a0aHULL;
OlleHKa «HeYA0BJEeTBOPHUTEIbHO» BBICTABISICTCSA 3a CJIa00€ M HEMOJIHOE
BBITIOJIHEHUE J1AO0PAMOPHBIX pabom 6 cemecmpe U mecmosulx 3a0aHUl.



3. IlepeyeHb O1LIEHOYHBIX CPEICTB

KpaTKaH XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJB3YEMBIX TPH

TEKyILleM KOHTPOJIE€ YCIEeBAEMOCTH U NMIPOMEXYTOUHOHN aTTecTanuu o0ydarouierocs

10 AUCHUIIIINHE:

Huoce npuseden nonmvlii nepeuenv OYEHOUHBIX CPEOCMS.

U3z neco

HeobXx00uMo 8blOpamv MobKo me cpeocmsd, Komopwle ucnoavsyiomes ¢ OM,

ocmaibHble YOaiumo.

HaunmenoBanue Onucanue
OIICHOYHOTO Kparkas xapakTepucTka OLIEHOYHOTO CPeICTBa OLICHOYHOTO
CpelcTBa CpelCTBa

KoncnektupoBanue | Kparkoe TekcToBOE IpeIcTaBICHHE MTepepadOTaHHOM
[lepeuens pa3zaenos
y4eOHOro Marepuaia uHhOpMaIuu
MynbsTr™MenuiHas [IpencraBnenue conepxanus yuyeOHoro martepuana c | Tematuka
npeseHTaiyst (MII) | ucronb3oBaHHEM MYJIBTUMEIUIHBIX TEXHOJIOTHI Mpe3eHTAN I
[Tepeuens 3a1aunii U
Ortuer no Bommonnenue nabopatopHoii pabotel. Odopmienue BOTIPOCOB JUIA
nabopaTopHOi OTYeTa, 3allluTa Pe3yJbTaTOB JIAOOPATOPHON PAaOOTHI SAlHTb! .
nabopaTopHOH

pabote (OJIP)

110 OTUCTY

paboThI, IepevYeHb
TpeOOBaHHI K OTYETY

[TpakTryeckoe
3amanue (I113)

CpencTBo OLICHKHM yMEHUsSI MPUMEHATH IMOJTy4YEHHBIE
TEOPETUYECKUE 3HAHUS B MPAKTUUYECKON CHUTyalUU.
3ajaHre HAMpaBlIEHO Ha OIEHWBAHUE KOMIIETEHIIUH
10 JUCLHUIUIMHE, COAEPKUT YETKYH) UHCTPYKLHIO IO
BBINOJHEHUIO WY aJITOPUTM JIEHCTBHI

Komriuiekr 3agau u
3aJIaHUN

Cucrema CTaHJAPTU3NPOBAHHBIX 3a/1aHUM,
KoMIIIEKT TeCTOBBIX
Tect MIO3BOJISAIOILAS aBTOMAaTU3UPOBATH pouenypy sananmii
M3MEpEeHUsl YPOBHsI 3HAHUM U yMeHHH o0yyJaromerocs
4. IlepeyeHb KOHTPOJIbHBIX 32JaHMIl WJIH HHbIE MAaTEePHAJIBI,

Heo0XoaMMBbIe JJIs1 OCHKH 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePHU3yKOLIUX
JTanbl POPMUPOBAHUS KOMIIETCHIMUA B MpoLecce 0OCBOCHUS JUCHMIIUHbBI
llpumep 3a0anus
CdopmupoBaTh BEKTOP-CTPOKY, BEKTOP-CTOJIOEII.
CdopMupoBaTh MaTpHUILy 3aJIaHHOTO pa3Mepa.
CdopmupoBaTh MaTpHUILy 3aIaHHOT'O BHU]IA.
Onpenenuts 3HaYeHUE PYHKIIMU MaTPUYHOTO apryMEHTAa.
Pemmts cucTeMy JTMHEHHBIX YPaBHEHUN.
Pemuth HENMMHENHOE YpaBHEHUE.
Pemmts cucteMy HETMHEWHBIX YPABHEHUM.
[TocTpouTs rpaduk GyHKIIMKM OAHON TTEPEMEHHOM.
[TocTpouts rpaduku QyHKIUNA OAHOW MEPEMEHHH B OJHOM TpaduueckoMm

OKHC€.

[TocTpouts

rpaduku  QyHKIMA OJHOW TIEpPEeMEHHM

rpaduyeckux okHax ((yHkius subplot.
Odopmuts rpaduk (QyHKIMA OAHOM mepeMeHHOM (yKa3aTo Ha3BaHHUE
rpaduka, opopMUTH Ha3BaHUE OCEH, JIETCH1A).

B HCCKOJIbKHX




[TocTpouTs rpaduk GyHKIIMH JBYX MEPEMEHHBIX.

Omnpenenuts SKCTpeMyM (QYHKIIUU OJJHOW MEPEMEHHOM, TBYX MEPEMEHHBIX.

IIponHTEpnIONMPOBATH 3aJaHHBIA PSAJ JAHHBIX.

Hcnone3oBatek mnpuioxenue Basic Fitting (MatlLab) mis waTeprionsmmun
(GYHKIIUM OHON IEPEMEHHOM.

YuCIIeHHO TPOUHTETPUPOBATH 33a/IaHHYI0 (DYHKITHIO OTHON TIEPEMEHHOM.

Haiitn pemienmii  3agaHHOTO  OOBIKHOBEHHOTO  au(depeHITnaIbHOTO
ypaBHeHus (O1Y).

Haiitu pemenne 3amanHou cuctemsl OJ[Y. CocraBuTh mnporpammy
PEILIAONIYIO0 3aJaHHYIO 3a7a4y.

s Trekymero kourpoJs TK1:

IIpoBepsieMasi KoMmeTeHUUsI: OMK-2 Crnoco6en 060CHOBAHHO BBLIOGUPATH, JOPAGATHIBATH U
MPUMEHSTh JJIsl PEUICHUS] UCCIIEAO0BATEIbCKUX U MPOEKTHBIX 3a7]ad MaTeMaTHUECKHE METOMbI U MOJIEIH,
OCYIIECTBIISITH IIPOBEPKY a/I€KBATHOCTH MOJEJIEH, aHATM3UPOBAThH PE3YIIBTATHI, OIICHUBATh HA/ISKHOCTD U
Ka4ecTBO ()yHKIIMOHUPOBAHUS CHCTEM

Koncnexmuposanue yueonozo mamepuana

Pa3znen 1. Cuctemsl komnbsiorepaoit Mmatematuku (CKM). UuTtepdeiic u ocaoBbl pabotsl B CKM
Otuer no JadopaTopHoii padore

Jlabopamopnasn paboma 1. Untepdeiic u ocHoBHbIe 00bekTHI MatLab, Scilab, Phyton

Lesb 3aHATHS: 03HAKOMJICHHE C ITOJIb30BATEILCKUM HHTEP(EHCOM U OCHOBHBIMH 00BEKTaMU
Mmaremarnueckux maxkeros MATLAB u SciLab

IIporpammupoBanne aaredpandeckux Boipaxkenunii B CKM MatLab u SciLab
Bo Bcex 3aiaHusx TpeOyeTrcs 3aHECTH B HEKOTOPYIO MEPEMEHHYIO 3HAYCHHS BBIPAKCHHIA

MpH 3aJaHHbIX X = — 1,75- 10° u y=31n,.

eXsiny + 2% cosy # eXsiny + 2% cosy
1. F = +In|siny |-
200x +y 200x +y
, Z_arctg3x—siny_|x|\/1—x2
' J1—x2  Sx-siny
(siny+sin 2y+sin3y)4 siny+sin2y +sin3y
3 T= siny +sin2y+sin3y L+ X
: 14Ny Xy y e
e

14 X+tgy

4. W:[1+ Iny Iny
X+1tgy




3
5. R:sh%%%%%%?dkx+myyux—myﬂ

\/c052y+sin4y+\/eX +e X

6. H=
@ +e7)3(sin4y +cos2y — 2)2
X ai —X
7. Q=.[eXsiny+e Xcosy+ [14oomY*E COSY
tgy
x(L+x)%(L+2x)°
8. A=5x1+x)2(1+2x)°% +3
In|ctgy|
9 S = arctg |x—siny+ X+sin Y|+e(x—sin y)(x+sin y)

‘x+siny X —sin y\

_L+arcsin(cos2y) 2X+37% 1

10. B .
X L 37X X +arcsin(cos2y)

KOHmpOJleble 60NPOCHL
1. Kak npenctaBisitoTcsi AEMCTBUTENIBHBIE YHCIIA IPU BBIYUCIIEHUSX B CUCTEME
MatLab?
2. Kak nu3menuTh hopmMar npejcTaBiIeHHUs JEUCTBUTEIBHBIX YUCET B KOMaHTHOM
OKHEe?
3. KakuMm 00pa3oM oOBSIBISIOTCA ITepeMeHHbIe B si3bike MatLab?
4. Kak cnenaTh Tak, 4ToObl pe3ynbTaT IeUCTBUM, 3alIMCAHHBIX B OUEPEIHON CTPOKE
a) BBIBOAMJICS B KOMaHHOE OKHO; 0) HE BBIBOAMIICS Ha SKpaH?
5. Kakyro ponp urpaer cucteMHast nepeMeHHast ans?
6. Kak BO3BpaTuTh B KOMAHAHYIO CTPOKY paHEE BBEICHHYIO KOMAaHIY?
7. Kak BBeCTH 3HAUEHHS] KOMIUJIEKCHOTO YKCJIa, U B KAKOM BHUJIE OHO BBIBEAETCS Ha
sKpaH?
8. Kak na si3p1ke MatLab o0GecrieunTs CiiokeHue, BBIUUTaHue, yMHOKEHHUE,
JIEJICHUE 1 BO3BEJICHHE B CTEIIEHb KOMIUJIEKCHBIX YUCEN?
9. Kakue dhynkimu paboThl C KOMIUIEKCHBIMHU YUCIIAMU TTPETYCMOTPEHBI B SI3BIKE
MatLab?
10. Kak BBoasiTCSl BEeKTOPHI B si3bike MatlLab? Kakumu GhyHKIIMAMEI MOXKHO
dbopMupoBaTH BEKTOPHI B si3bike MatLab?
11. Kakue ¢pynkuuu MatLab pa3pemator npeoOpa3oBbIBaTh BEKTOP MO3JIEMEHTHO?
12. C nomoipio Kakux cpeAcTB B MatLab ocyniecTBIIsIFOTCS OCHOBHBIE OTI€paIliu
C BEKTOpamu?
13. Kak BBOAsiTCS MaTpuiibl B cucteme MatLab?
14. Kakue ¢pynkuuu umerorcs B MatLab myist popmupoBanust MaTpuiy
ONpEIEICHHOTO BUaa?



15. Kak cpopmupoBath MaTpuily: a) Mo 3aJaHHBIM BEKTOpaM €€ CTPOoK? 0) mo
3aJIaHHBIM BEKTOpaM €€ CTOJIOIOB? B) IO 3aJJaHHBIM BEKTOpaM €€ TUaroHaien?
16. Kakue ¢hyHKIIUHN MOAIEMEHTHOTO MpeoOpa3oBaHus MaTpHIlbl ecTh B MatLab?
17. Kak ocymiectBisitorcs B MatLab oObr4HbIE MaTpUUHBIE Oniepanun’?

18. Kak pemuts B MatLab cuctemy nmuHEHHBIX anreOpandecKux ypaBHEHUH?

Tecm.
1.Kaxk onpenensercs B cucreme MATLAB cTpoka kKOMMeHTapueB?

- CUMBOJIOM «%0»

- CUMBOJIOM <
- CUMBOJIOM «!»

2. Kak oTiinuuTh nosie pegakropa ot pabouero npoctpancrsa MATLAB?
- B peIakTOpe HymepyeTcs cTpoka 1,2,3 u T.1., pabouyee MpoCTPAHCTBO — KaxK/1as
CTPOKa HAYMHAETCSI CAMBOJIOM - »

- paboyee MPOCTPAHCTBO — KaXkAasi CTPOKA HAYMHAETCSI CAMBOJIOM - %, a B
penakrope — ubpamu

- pabouee IPOCTPaHCTBO — KaK/lasi CTPOKa HAUMHAETCSI CUMBOJIOM - %, a B
penakTope — »

7. Kak B cucreme MATLAB o06o3Ha4aeTcst paBeHCTBO?

-~

8. Kak B cucteme MATLAB 00603HauaeTcst HEpaBEHCTBO?

-~

JlabopaTopnasi padora 2. DopMupoBaHue BEKTOPOB U MaTpull. Pemenne cuctem JIMHERHBIX
ypaBuenwuii. Onepanuu ¢ mosmHomMamu B MatLab, ScilLab, Phyton

Iean 3ansiTusi: Mcrnons3oBanue maremarnueckux makeroB MATLAB u Scilab mis perrerust
CUCTEM JIMHEHHBIX YpaBHCHH. 3HAKOMCTBO C OMEPANUSIMHU C TIOTUHOMAMH.

Omnepanun ¢ MAaTpHIAMH

1. BseauTe MaTpHUIIBI

10 2
~98 44 13 2 01 01 02 -13 07
A=|-57 01 08| B=_ _ | C=-02 03 22 08
24 44 86 19 23 65 49

8 9 0]

u Haﬁ):[HTe SHAYCHUA CICOYIOIINX BBIpa)KGHHﬁ.



Bapuanmu 3a0anuii

1.(A3 +CB)(A% —3CB)" 2 A+2A3-ACB 3. BAC-4C'B

4. 3BASC - BAC + 2BC 5.~3CT AC - BB' 6. (BCB—4Cc')A*
7.(ABT —c)(C + ABT)T —3A 8. (ABTB)* —2a3 +cCT
o.c(BBT +cTc)cT —8A 10. 2AAT —(CB)? +4A
Tecm.

1. Kakoit Bektop HanucaH: c= [4;5;8];

- BEKTOp-CTOJIOE

- BEKTOP-CTPOKa

- MaTpuIa

2. Kakou BekTop Hanucas: ¢=[1 2 3 4];

- BEKTOp-CTOJI0E

- BEKTOP-CTPOKa

- MaTpuLa

3. Kaxoii Oyzet otBet mipu 3anucu: ¢=1:2:10?

-13579

-12345678910

-1357911

4.Kakoii komannoit MATLAB BeinonnsieTcst pacueT K03hGUIIMEHTOB MOJIMHOMA?
- polyfit()

- polival()

- roots()

5. Kakoit komaagort MATLAB BeImosHsgeTcsl BEIYUCIIEHHE ITOIMHOMA?
- polyfit()

- polival()

- roots()

6. Kakoii komannoit MATLAB paccunThiBatoTCsi KOpHU MOJTMHOMA?
- polyfit()

- polival()

- roots()

Jlabopamopnas paboma 3. JIsymepHas u Tpéxmepnas rpaduka B MatLab, SciLab, Phyton
Lean 3aHATHA: KCIIOIB30BaHKE MaTeMaTHUeckuXx naketoB MATLAB, ScilLab Phyton ms
rpau9IecKux MOCTPOSHUH

IMpakTnyeckune 3agaHusA

1. IMoctpouts rpaduku (GyHKIHH OJHOM TMEPEMEHHOM Ha YyKa3aHHBIX
uHTepBaiax. BoeiBecTu rpad@uku pa3auyHbIMUA CIIOCOOAMHU:
. B OT/IeNIbHbIE TpadUyeCcKue OKHA;
. B OJJHO OKHO Ha OJTHU OCH;



. B OJHO OKHO Ha OTACJIbHBIC OCH.
Ha rpa@mcax AaTb 3arojJIOBKH, pasMECTHUTb IIOAIIMCH K OCAM, JICTCHAY,
HCIIOJIB30BAaTh Ppa3JIMIHbLIC IBCTA, CTUIIN JIMHUW U TUIIBI MapKEpOB, HAHCCTU CCTKY.

Bapuanmut 3a0anuii

1, J)=sinx. g(x) =sin’x. xe[-2x,37]
w(x) = 0.01x2 : vix) = e_lxl X E[—[}_ggg_‘q]_

o fx)=sinx®. g(x) =cosx®. xe[-m,x].

2(x) = 0.01x> : v(x) = ex; xe[-2,2]

3 fE)=x"+2x? 1. g(x) = (x-D*. xe[-1,1],
u(x) = wf;; *u'(x)=¢2'x2; x€[0,1]

4, J@)=lnx. gx)=xinx. x£[0.2,10]

w(x) =x1’9; v(x) = JE; x€[0,8]

5. /)=l g)=pal. xe[-05,05]

u(x) = JH; v(x)=x". x€[-06,0.5]

6. ) =x". g =x". xe[-1,1]

1(x) =x4; v(x) ij; x<[-1,1]

7 fx)= arcsim:; 2(x)=arccos x. xe[-1,1]
u(x)= arctgx; v{x) = arctg 3:.::; x€[-1,1]

g, f(x=shx. g(x) =chx. xE€[-L1]

@ =e". v(x)=e™*. xe[-0.60.6]

S]IIX
f'i?" x - 8(®) =¢ Fcosx. xe[0.0127],

u(x:'—smﬂn( x+1]|j v(x)—cosﬂn{x+lj} xE[D 2]
10, 7@ =" gy =" . xel01]]

e
l+x: I+x - xe[0]].

2. Tloctpouth Tpaduk KyCOYHO-3aJaHHONW (PYHKIHMH, OTOOpPa3HTh BETBU
Pa3HBIMH IIBETAMH U MapKEepaMHU.



Bapuanmout 3a0anuii

-1, -3<4x<-1 M, 0=x<1
fix)= xn,  —14xs1l fix)=41, 1<x=3
1 P 1<x23, (x—4)%, 3<x=<35
Inx, 1<x<e sin;':, —Zr A x il
F)=3xle, e<x<9 Jlx)=¢ —x7, 0<xsl
3 9€E_x=9{x£124_ COS X, 1< x 2 5
arcsin x— 1 02 x <1 |;r:| —24x 41
Jx)=¢  ZT-x 1<x<T 0 piy- sinZx,  1<x<2
. COSX %{ixiﬂ(s (2-x)°, 2<x<3
f i X —_ —
(x-D2, -2<x<1 E|x|= 2fxs-l
Fixy=4 cosZz  1{x<3 Jlxy=q - ~l1<xsd
S ¢ g ", 1<xsz
7 kl & , 3{}:_88. \
A PP rilogyx, 1<x<2
Fx =4 %, —1<x <l Ffx)= /2, 2¢x<3
. 2-x° 1<x<2 22, 3¢x<35

3. IMocTpouts rpaduk napaMeTprudecku 3aJaHHON (PYHKIIUHU, UCTIONB3YS
plot u comet t < [0, 2x].

Bapuanmot 3a0anuii

1 x(f)=t—sint. y() =1-rcost 5 x(f) = Z2an f —%sin 2t wyif) = Ecasﬁ—%coszﬁ
O P10 D - 1 1 9 o

3 x(2) —Qsmﬁ—ism 1_5. y(E) _9'3'3’553"'5'3@555.4. x(£) =|:os.if; w(E) = sinsin .ﬁ].

5 x(t) =¢ Tcost. yi@) =sini g x(E) =o T cost. y(f) =2 sint .
7 x(E) =¢(i—2m) . vit) =sjn.t.8_ x(E) =g (£ — 2m) . w(E) =sjn.i:.

9 xE) =sm (f—2m) . yE) = icost 10 x(£) —sinf +toos . wiE) =sinf,'|::-:}sf,.

4. BuzyanuzupoBaTh (PYHKIMIO ABYX MEPEMEHHBIX Ha MPSAMOYTOJIbHOU
o0acTu onpeAeneHus pa3IndHbIMU CIIOCOOAMHU:
® KapKACHOW MOBEPXHOCTHIO;
® 3AJMTOM LIBETOM KapKaCHOU ITOBEPXHOCTHIO;



® [IPOMAPKUPOBAHHBIMU JIMHUSIMU YPOBHS (CaMOCTOSATEIBHO BBIOPATH
3Ha4YeHUs1 PYHKIMU, OTOOpakaeMble JTUHUSIMHU YPOBHS);
® OCBEUIEHHOM IMOBEPXHOCTHIO.
Pacnonoxuthk rpaduky B OT/ICIBbHBIX I'PpaUUECKUX OKHAX U B OJTHOM OKHE C
COOTBETCTBYIOIIUM 4YHCJIOM Tiap oceld. IIpeacTtaBuTh BUJ KapKacHOW WU
OCBEIIEHHOM MMOBEPXHOCTH C HECKOJIBKHUX TOUEK 0030pa.

Bapuanmut 3a0anuii

L z(xy) =sin xe 7 2e[0,27] ye[01]
o z(x,y) = sin % xln ¥y xe[027] y €[110]
3 z(x, ) =si112[x—2y}'£_b| xe[0xz] ye[-11]

;':Ey2 +2xy— 3
2(z.y) = 2

4 4yt 41 xe[-22] ye[-11]
_ sm Xy
5. 2(%.3) x x€[013]yel-x=. 7]

6. z(x,¥) = (sin x% + cc}syz)xy xe[-11] »e[-11]
7. zZ(x,¥) = arc:tan{x+y}[arccosx + arcsin y) xe[-11] ye[-11]
g Zixy) =(1+x3 - x4 -y xe[03] ye[04]

9 zlxy) =€_|x|(xj +_;|f4)sin( o xe[-L2] ye[-353]

P R
10. Fmy) T l}’|+1_ xe[-2z.27) ye[-3.3]

Hanucats ¢aiin-gyHkunn u noctpouts rpaduky Ha 3aJJaHHOM OTpE3Ke MpHU
nomoru plot (c marom 0,05) u fplot mns cnemyrommx GyHKIMIA.



Bapuanmout 3a0anuii

L j@=sml re(o051]

2. F(x) = EEI sirn S +E3J.’ cosiax xe[0,1]
3. 10

f)= 11 -10sin 217 e[0.05,1]
4. _ f |sm 21;?::':

Six) 2+ s EUM
> fr)=

3
(HﬂmmJ 2 xel0]1]

s
f(x)=cos
G5 c3 = [0,1]

7. f(x)=sin (6;?..T|

xe[0]1]
8. _ ~ 3 _i‘
Fixi=sm 2m (W1-x : re 0]
9.  Fix)=l|sin 20=x| xe[0.051]
10. _ 1
f{x} Sﬂl{é‘zx _Q—Ex} +|::-::-SI:E.'2}: _Q_EI:I_% IE[—Ll]

Omuem no nadopamopuoil pabome 00124cCen CO0EPHCAMDY.
e TeMy JIabOpaTOpHON pabOTHI,

11eJ1b J1a0opaToOpHON paboTHI,

KpaTKHe TEOPETUIECKHE CBEICHMS,

BapHaHT WHIUBUIYaJIFHOTO 331aHUS,

aHaJIN3 TIOJTYYCHHBIX PE3yJIbTaTOB,

BBIBOJIBI.

Tecm.

1. Kakas pynkmus MATLAB no3BossieT mocTpouTs rpaduk B MOJISIPHOM CHCTEME
KOOpJUHAT?

Plot()

Polar()

Subplot()

2. Kakas ¢yukius MATLAB no3BossieT mocTpouTh TPEXMEPHBINA rpaduk

Plot3()

Polar()

Subplot()



KOHI’I’!pOJleble 60npocol
1. Kak npenctaBiasitoTCsl AEMCTBUTENIBHBIE YHUCIIA IPU BBIYUCIEHUAX B CUCTEME
MatLab?
2. Kak u3MeHuTh opmaT npeAcTaBICHUs IEUCTBUTEIBHBIX YHCEN B KOMAaHIHOM
OKHe?
3. Kakum 06pazom oOBSABISIOTCS IepeMeHHbIe B si3bike MatLab?
4. Kak cnenaTh Tak, 4TOOBI pe3yIbTaT ACUCTBUMN, 3aITUCAHHBIX B OUEPEAHON CTPOKE
a) BBIBOAMJICS B KOMaHHOE OKHO; 0) HE BBIBOAMJICS Ha SKpaH?
5. Kakyro ponp urpaer cucTeMHasi nepeMeHHast ans?
6. Kak B03BpaTuTh B KOMaHJAHYIO CTPOKY paHEE BBEICHHYO KOMAaHIy?
7. Kak BBECTH 3HA4ECHMS] KOMIUIEKCHOTO YHCJIA, ¥ B KAKOM BHUJE OHO BBIBEAETCS HA
AKpaH?
8. Kak Ha s3p1ke MatLab oOecnieunts cioxeHue, BBlYUTaHUuE, YMHOKEHUE,
JICJICHUE U BO3BEJECHUE B CTEIIEHb KOMILJIEKCHBIX YHCEN?
9. Kakue pyHkunu paboThl C KOMIJIEKCHBIMH YUCJIAMU IIPEyCMOTPEHBI B SI3bIKE
MatLab?
10. Kak BBoasTCS BEKTOPHI B s13bike MatLab? Kakumu pyHKIMAMH MOXHO
(dbopmHpoBaTh BEKTOPHI B si3bIke MatLab?
11. Kakue ¢pynkunn MatLab pa3pematot npeoOpa3oBbIBATh BEKTOP MO3JIEMEHTHO?
12. C nomortibio Kakux cpeAcTB B MatlLab ocyIiecTBisitoTcss OCHOBHBIE OIEepaliiu
C BEKTOpamu?
13. Kak BBOAsITCS MaTpuIibl B cucteme MatLab?
14. Kakue ¢pynkiuu umerorcs B MatLab mist popmupoBanus MaTpuir
OmpeAeIeHHOro BUaa?
15. Kak cdopMupoBaTh MaTpHILly: a) IO 3aJaHHBIM BEKTOpaM €€ CTpok? 0) 1o
3aJJaHHBIM BEKTOpaM €€ CTOJI010B? B) MO 3aJJaHHBIM BEKTOpaM €€ AMaroHasnei?
16. Kakue ¢pyHKIIMM TO3JIEMEHTHOTO TIpeoOpa3oBaHus MaTpullbl ecTh B MatLab?
17. Kak ocymectBisitorcsi B MatLab oObluHbIE MaTpUYHBIE ONepalin?
18. Kak pemuth B MatLab cucteMy TMHEHHBIX aJire0pandecKux ypaBHEHUN?

Juast nonosiHuTENBHBIX 0aJ1510B B Paznedie 1. (5 6aasioB).
MyasTumenniinast npesenranus (MII)
Tembl npe3eHTANMN:

Onucanue uaTepdeiica MatLab u Scilab.

Pa6ora B CKM kak ¢ Kaji bKyJISITOPOM.

[TporpamMupoBaHue anreOpanyecKux BbIPaKEHUI.

Co3anne BEKTOPOB U MaTpHIL.

Onepauuy ¢ BEKTOpaMU U MaTpuLiaMH.

[ToanementHsle onepenuy. OyHKIMH, UCIOJIB3YIOLINE ITO3JIEMEHTHBIC ONEPaLUH. .
CrneunanbHble MaTPULIBL..

@yHKIUU pabOThI C MATPULIAMH...

Pewienne cucreM ITMHENHBIX YPaBHEUN. .

CoNoaR~LNE



s Tekymero koutpoJs TK2:

[IpoBepsiemast KOMIIETEHIIUSA:
OIIK-4. CnocobOeH pa3padaTbiBaTh AJITOPUTMBI U KOMIIBIOTEPHBIE MPOrPaMMBI,
MPUTOJTHBIC JISI MPAKTUYECKOTO MPUMEHEHHUS

Tecm

1. Kakas komanaa cucteMbl MATLAB HaxoauT MUHUMYM (YHKIIMH OJTHOM
IEpEMEHHON?

fminbnd()

fmin()

fminsearch()

2. Kakas komanna cucrembl MATLAB Haxonut MUHUMYM (DYHKIIUM HECKOJIBKUX
MIEPEMEHHBIX ?

fminsearch()

fmin()

fminbnd()

Koncnexmuposanue yueonozo mamepuana
Pa3pen 2. «Pemenne matemarnueckux 3agay B CKM»
Otuer no Jadoparopuoii padore (OJIP)

Jla6opaTrpHasi padora 4. IHTepIOJISIUN U alpOKCHMAITHH JaHHBIX
Hear 3anaTusi: VHTEpnojsuus ¢ anmpoKCHMals  JaHHBIX C  HCIIOJIb30BaHHUEM
MmareMmatnueckux naketoB MatlLab u ScilLab.

Hnoueuoyanvnoe 3adanue. B pe3ylnprare dKCIepuMeHTa OblIa ompejesicHa
HEKOTOpast TaOJIM4HAs 3aBUCUMOCTD. C MOMOIIBIO0 METO/1a HAUMEHBIIINX KBAJAPaTOB
OTPENICIUTh JIUHUIO PETPecCHr, paccyuTaTh KOIPDUIMEHT KOPPETSInH,
nonoOparh (PYHKIIMOHAIBHYIO 3aBUCMMOCTh 3aJJaHHOTO BHUJA, BBIUKCIUTH
ko3¢ uimeHT perpeccun. OnpeneanTb CyMMapHYyIO OIINOKY.

1. P(s) = As® + Bs? + D

S 0 1 1.5 2 2.5 3 3.5 4 4.5 5

P 12 10.1 1158|174 [30.68 |53.6 |87.78136.9 |202.5 | 287

2. G(s) = AsP

S 0.5 1.5 2 2.5 3 3.5 4 4.5 S

G 399 |565 641 |6.71 7215 /611 |[/83 |819 |83

3. V(s) = AsPe®s

S 0.2 0.7 1.2 1.7 2.2 2.7 3.2




V 2.3198 |2.8569 |[3.5999 |4.4357 |55781 |6.9459 |8.6621
4. W(s) =A/(Bs+C)

S 1 2 3 4 5 6 7 8 9

W 0.529 [0.298 |0.267 |0.171 |0.156 |0.124 | 0.1 0.078 |0.075
5.Q(s) =As?+Bs + C

S 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3

Q 5.21 4196 [3.759 |3.672 [4592 |4.621 |5.758 |7.173 |9.269
6. Y =x/(Ax—B

X 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9
Y 0.61 |0.6 0.592 | 0.58 |0.585 (0.583|0.582 057 |0572|0.571
7.V =1/(A + Be'Y)

U 0 1 15 2 2.5 3 3.5 4 4.5 5

V 12 10.1 (1158|174 |30.68 |53.6 |87.78 | 136.9 | 202.5 | 287
8.Z=At*+Bt+Ct? + Dt + K

t 0.66 0.9 1.17 1.47 1.7 1.74 2.08 2.63 3.12
Z 38.9 68.8 64.4 66.5 64.95 [59.36 | 82.6 90.63 | 1135
9.R=Ch?+Dh+K

h 2 4 6 8 10 12 14 16

R 0.035 0.09 0.147 0.2 0.24 0.28 0.31 0.34
10.Y=Ax®+Bx*+Cx+D

X 1.2 14 1.6 1.8 2 2.2 2.4 2.6 2.8 3

Y 1.5 2.7 3.9 55 7.1 9.1 11.1 129 |[155 |17.9
11.Y=Ax®*+Cx+D

X 0 0.4 0.8 1.2 1.6 2

Y 1.2 2.2 3.0 6.0 1.7 13.6
12.R=Ch?+ K

h 0.29 0.57 0.86 0.14 1.43 1.71 1.82 2

R 3.33 6.67 7.5 13.33 16.67 23.33 27.8 33.35

13. Z=At*+Ct2 +K




t 1 1.14 1.29 1.43 1.57 1.71 1.86 1.92 2

Z 6.2 7.2 9.6 125 17.1 22.2 28.3 35.3 36.5
14.Z = At* + Bt® + Dt + K

t 2 2.13 2.25 2.38 2.5 2.63 2.75 2.88 3

Z 1257 116.43 |19 22.86 |26.71 |31.86 |37.0 43.43 |49.86
15.Z=At*+ Dt + K

t 0.88 0.9 0.91 0.93 0.94 0.96 0.97 0.99 1

Z 0.029 |10.086 |0.17 0.31 0.43 0.57 0.71 0.86 0.97

JlaGoparpHas pa6ora 5. Mcnons3oBanue CKM MatLab, ScilLab, Phyton mist uccienosanus

byHKIUI
Heans 3aHATHS:

HUcnone3oBanne wmarematndecknx maketoB MATLAB wu Scilab  mra

uccienoBanust (QyHKuMHA (HaXOXIEHUE KOpPHEM CHUCTEMbl HEJIWHEWHBIX YpaBHEHHWI) U

YHUCJICHHOT'O UHTCIPUPOBAHUA

NuauBuayaabHoe 3a]aHUe HA BbINOJIHEHHEe PadoThl

3apnanue 1. Pemnth cructemMbl HETMHEWHBIX ypaBHEHUH a u 0. B oruere
MPEACTaBUTH TPaQUUECKYIO KapTHHY.

Ne YpaBHeHUs Ne YpaBHeHUs
—x+cos(01x y)=0,1 : tg(xy+1) x=—1
a
. s1ny+2x 0,1 , x+y ~08
' xy —y=4 ' 5) sin(x+1)—y+2=0
2x° —y =1 x+cosy=2
sinx—x+2=y 2xy —sinx—10=0
a){ a)
, 1-0,5x=cos y . tg(x+04)+x =y
' x*=3-Iny=0 ' 2% +y” =1
6){ Y= 6) x° y
tg(xy) =2y tg(xy +0,2) - x2 =0
05(x 2 +2y=0 {tg(?»c 0,5)+xy =15
a) a)
c x2—09x— 0,2y="7 5 y —Sln(x+1) 2
. : 2
2 =03 6x% +3y> —x?y> =8
6) X = y 6) y y
—2x? +y=-— Ox = 2+y
sm(x y+07) y=-1 s1nx+cosy 0,2
7. |a) 8. |a)
y -0,75=0 x2 —-0,5xy-1=0




0|

sinx—0,5y =1
x—cos(y+0,5)=-2

5) {xy -y=4

0|

sin(x +0,6) — y =—1,6

) Lo 0,2sin(y +10)=-1
a
—0,3xcosx + tg 1x 1

cosy—x/3=0,6
9. o 10.
5) {x;3’4 2y—0 5 0,88x2 +15y% =1,42
¥ Ay =l (=062 +(y+1)2=1
, 2
2) cosy+siny—x“ =0,2 O9x +2y —1
2)+ % —x=3 2
1 | Uer=2) 4yt —x= o | L0501 =2
6x% +3y% —x?y? =8 x—0,12=siny
0) 0)
9x:2+y4 sinx — y =-0,32
) y—4x+siny=-14 2) sin((x —2,1)y)—y=0,7
tg(x—-0,7)—y=0,2 cos(x+ y)+2cosy=1
13. —5x2 +y+1=0 14 3y° —x?y* =7-6x"
0) 1 0)
2x—y2=y 3,5x= 2+y
) te(xy +0,9)— x> =1 N {cos(2x—1)—sm(y—3):1,5
a
X2 —x+2y-08=0 x—cosy=1
15. 5 16. J 2.2 2
56x—y° =1 6) y=4(x"y" —6x"+8)/3
) 2 =4ox-2
—-2x° +y=-0,56 Y X
) 2sin(x +3y)+y=1,3 2 Xx+siny-03=0
a
17 0,5x —cos(y +1)=-1,7 18 2X+cos(y+1) =2
) x+122—smy e (x+211)% =2)? ~Iny=0
Sln(x+057) y=-0,85 tg((x—03)y)=—-2
X — xy+2y ~09 2) sin(x+0,3)+y=0.3
2) sm(y+1)+x:4
1o, | ¥ -w-5=0 20.
5) sin(x+1)—y—-1=0 6) xy -y=1
2x +cos(y +1,57) =2 2x° —y? =1
s1n(y+1) 3(x—-1,6)=2 sin(5x + y)—1,2x=0,2
21. |a) 22. | a)

y + y—cos(x+0,6+=0

x+y—10




3 2
—y—y° +1 2x—y© =1
6 [F= VY 5 12X
2x° —y? =1 —2x% 4 y=-042
2) tg(xy+0,1)—x" =0 ) cos(y +0,5) —x=2
a
X2 +2y% = sinx—y+2=0
23. 7 a4 24. 0,26x — y=-1
~2y% +1510=0 P
o). 3 2=l
3x° —(y=0,5)° +105=0 Y
2) cos(x—1)+y—-1=0 te(xy +0,2) = x
sinx +2y =16 R T
25. 2 > 26. XT+2y" =
6)<8,8X +4,2(y - 1,42)" =1,42 5) sinx—2y=1
(x—0,6)% +(y-1,42)% =1 x —cos(y +0,5) =—-0,5
: to(xy +0,3) = x2 | [sin0r+0.5)-x-03=0
a) < a
0,5)(2 +2y2_1:0 —sin(x+1)+y+1,2=0
27. , 28, 2442 =1
6! 6){
2?4 y=-1 tg(xy+0,2)—x* =0
N 24 (y+047)2 =1 2) {tg("y“”) x*
sin(x + y)=11x—0,1 30 0,7x% +2y% ~1=0
29. 6){sin(x+1)—y+l,63=0 ' 5 2x—y2 =1
2x+cosy=2 x= (y_l)/z

1.BpiyuciauTh

UHTErpal o

dbopMynaMm  JEBBIX,

MpaBbIX MW CPEIHUX

npsMoyrobHUKOB 1ipu h = 0,05 . CpaBHUTH C TOYHBIM 3HAUYCHHUEM.

0,9 xdx

1) = neprooGpasHas pyrkuns F = —V1 —x2,
2. f00,9 %, nepooOpasHas GpyHkusa F = — = ln|3 — 2x?|,
2

3. | 00 o X 4f , IepBoobpasHas Gpynkuus F = = arctg o
09 dx 1+Vx +1

4. [~ 0.1 s epBooOpasHas Gyrkums F = In )

5. f0019 (1+dx) = llepBooGpasHas pynkuus F = 2arctgv/x,
09 dx 1

6. fo 17 \/_ nepBoooOpazHas pyHkuus F = —arcsmﬁ

7. 001 xe ™ dx, nepBoooOpasHas Gpynkuus F = —%e‘x ,



foolg :_I_ X! HepB006paBHaﬂ (I)YHKI_H/I}I F — ln (2 + eX)’

fo L oS _ax —. mepBooOpasHas Gpynkuus F = arctg(e”)

KoHTpoJbHBbIE BOIPOCHI
1. B yeM 3akiro4aeTcsi reOMETPUUYECKUN CMBICTT OIPEICIICHHOTO UHTEerpajia?
2. Yro THa3bIBAETCS UHTETPAILHON CyMMO?
3. B ueM 3akirouaeTcs ABa MoaX0/1a K IOCTPOSHUIO KBAAPATYPHBIX (hopmyJ1?
4. Yro THa3wIBaeTCA 00MIEH POPMYIIOi MPSAMOYTOIHHUKOB?
5. Kak B MeTo/i€ IPSIMOYTOIBHTKOB YMEHBIIUTD MOTPEIIHOCTh HAXOXKICHHSI 3HAUCHUS
uHTerpana’?
6. B yem 3akiroyaercs HHTErPpUPOBAHUE IO METOy Tpareruii?
7. Kak B MeTO/Ie Tparnenuii yMEHbIIUTh MOTPEITHOCTh HAXOXKACHUS 3HaUYEHUs UHTerpaia?
8. Ilouemy a1 BEIYMCIICHUS MHTETpaja mo MeToy CuMcoHa HEOOXOAMMO Y€THOE KOJTHYECTBO
IIPOMEXYTKOB_?
9. Kakoii annpokcuMupytolieit 3aMmeHsieTcsi moguHTerpanbHas GyHkius B mereae Cumcona?
10. Kakoii u3 paciipoCcTpaHEHHbBIX METOJI0B YUCIEHHOI'O HHTETPUPOBAaHUS HanboJiee TOUeH?

Jiis1 nonoJIHUTeILHBIX 0a/10B B Pa3nedne 2.
(10 6ans0B)
s Tekymero kourpoJs TK3:
Tecm
Koncnexmupoeanue yueobnozo mamepuana
Pasnea 3. «IIporpammuposanne B CKM»
Otuer no Jadoparophoii padore (OJIP)

JlaboparpHasi padora 6. lcnons3oBanre CKM MatLab, SciLab mis pernenus nudypaBaenunit
Hean 3anaTus: O3HakomiieHue ¢ Mmetoaamu perrenus JIY B MatLab u ScilLab.



Bapuantel saganuii npegerasienel s tadu. 1.1,

Tabnuua 1.1
BapuanTh 3anannii
Howeo [ 0 rey) | g =n 0. £
BApHAHTA i ' :

1 y'=x+cos T,I_ wal l ,8)=2,ﬁ [11-8; 21-3]

2| yexein | 0608 0.6 16

3 y'=x+cos val2,1)=2,5 [2.1; 3.1]

F J_.l|= T+ 5in JI—;_ 'l-‘u[ﬂ15)=[},ﬁ [ﬂa-S; 1-55]
. ¥

V= + A =, '

5 V=xtoon yol1,4)=22 [1.4;2.4]

f _}": xX+s5m ¥ _'l-‘ﬂ[]. 1?)=513 [ 11-?; 2-5?]
T

7 Y'=x+cos ¥ vall,4)=2.5 [1.4;2.4]
2

8 V=x+cos ; val1,6)=4,6 [1.6;2.6]

Is] ¥'=x+sin TI vol1,8)=2,6 [1.8:2.8]

10 y=x+cos’ vo(1.7)=53 [1.7;2.7]
e

T 3'=x+cos % »ul(0,4)=0.8 [0.4; 1.4]

12 y=x+sin yo(1,2)=1 4 [1,2;2.2]




Upusogures npuvep pewenns cueremsl OJ1Y 8-ro sapuanra (o, tabu. 2.1).
st aroro eneayer co3AaTs CIeIyIOmVI (IVHKIIHIO:

function z=ssisduit,y)

Yo BapuanT 8

a=0.8:m=2.7;

zl=-a*y(1)+a*y(2);
22=a*y(1)-(a-m)*y(2)+2*m*y(3);
z3=a*y(2)-(a-m)*y(3)+3*m*y(4);
zd=a*y(3)-3*m*y(4);
#=[zl22:23;x4];

B Command Window BeequTe CHeiyHUME OIEPATOPLL:

== [Ly]=ode23("ssisdu' [0 T],[1 00 0]);
== plot(L100%y)

==prid on

Pesynerar npuseaes Ha pue. 2.2,

(=]

o

& ! L ¢ I ! i ! !
1] o1 o2 0.2 o4 0.5 [1X:] or %] [=8:} 1

Pue. 2.2, BusyanHial|s YHCIeHHOrD pelleHnd, Nony9eHHOrD
€ noMousRy el ode23



Bapuaun zadanun

Howmep sapnanTa Hapaserpet

i mn
1 0.1 1.2
2 0.2 1.5
3 0.3 1.7
4 0.4 1.9
5 0.5 2
6 0.6 1.9
7 0.7 23
8 0.8 2.7
9 0.9 3
10 0.1 | %]
11 0.2 1.1
12 0.3 2

Jadante na aadopamopuyio padomy

1. Haiigure pewenne 1Y, npusenendoro g tadn. 3.1 0 yaosIeTBOps0OWMErs
HAUANBHBIM VelloBHaM Ha npomesyTre [0, 10].
2. Hocrpoiire rpadmen dyHimii.

Bapnawnte! saganmii

Tabnnua 3.1

Homep BapuanTa VpagHEeHHA HauaneHsie yeloBHs
1 ¥+ y=dxe’ w0)==2,1{0)=10
2 ¥+ y=dsinx =1 (=2
3 ¥ -2y -3y =e" y(0)= 2545 , Y0y = 359
4 ¥ =2y =3y =48x"¢" _v{l]}=|,_}='{l]}=—i
5 Y +4y +dy=32xe™ yi0)y=—1 10 =1
6 Y oy=2e"—x (0) =2, y'(0) =1
7 3y + 2y =4sin3x + 2cos3x ¥O)=y"(0)=0




: Homep sapuanTa Y pasHCHHA HauankHBIC YCIIOBHA
b v+ 9y =6cos3x vily=1, p(=3
" i I r
0 y—y's= vy =1, ¥ (0y=2
l+e*
10 dy"+ y=cty * vixy=2y'(7)=
2
11 V' 4y + 5y =2x"" w0y =2, " 0=3
, 4 1
12 Yoy +9p=x" —x4+3 wil)y=_, ()=
3 27

KoHTpoiBHBIE BONPOCHL

l. Kakos g OJ1Y B dopme Kowm?

2. Kakos suj cuerembl OJ1Y s dopye Kowm?

3. Yro rakoe pewarem O

4. Karwne meroqst pewendns OY peannzyior pewarenn JIV?

. Y10 sHAUHT PelmMTE 3aaaqy Kowm s cueremel J1Y'
2. Kag#e cylecTsyT MeTOAR! pelieHus cueren Y7
3. Kak cueayer opranuzosats pabory ¢ QWHKOUAMHE, CO3JABACMBEIMU
MUIL3OBATEEM !
L. Yro sHauuT pelnTs sataqdy Kowm s Y seicimmx nopaikos?

2. Kak npusecrn 1Y m-ro nopaaka & cuereme Y7

JlaGopaTpHasi pa6ora 7-8.. YpaBistonire CTpyKTYpbl, ONIepaTOPhI IPEPHIBAHUS U THAIIOTOBBIE
nporpammel B MatLab, SciLab, Phyton. Mcmonbs3oBaHre CHMBOIBHO# MaTeMaTUKA

Hear 3anaTHA. YOPaBISAONIME CTPYKTYpPBI, OIEPATOPHl IPEPHIBAHUSA W JTHAJOTOBBIE
nporpammbl B MatLab, ScilLab u Phyton

3amaHus I CAaMOCTOSATEILHON PadoThI

1. Pemure 3agauy Komm nns nuddepenimanbioro ypapuenus )’ + 6y —
11 =sin t. Hauansusie ycioBus y(0)=1 u y'(0)=0 na unartepsane [0, 5].

2. Hamummre mnporpaMMmy BBIYMCIIEHUS (akTOpuaia Yucia, HCIONb3Ys
orepaTop LHUKIIA.

3. Ucnonb3ys oneparop LMKIIA, HAMUIIUTE MpOrpamMMy, KOTOpas BBIBOJAWIIA
Obl B Tpaduueckoe OKHO HaOOp rpadMKOB, 3aJJaHHBIX 3aBUCAIICH OT MapaMerpa
dyHkumen y(x, a) = coS ax, eciiv MepeMeHHas X MPUHAUICKUT nuana3ony [0, 37],
a 3HaueHusi mnapaMmerpa a Jexar B auanazone [1, 10]. Ilar wu3MmeneHus
MEPEMEHHBIX X U a BEIOEPUTE MPOU3BOJIBHBIMN.



4. Hanumute  OUajoroByrd  MOporpaMMmy, KOTopas  BbaaBaia  Obl
MOJIb30BATENIO 3alpPOC O BBOJE JIBYX YMCEN, a 3aT€M BBINOJHSIA Obl CIOXKEHHUE
ATUX YUCEN U BHIBOJWIIA PE3YJIbTaT B KOMaHIHOE OKHO.

5. Hanummre daitn-pyHKuuo A5 perieHus MoCTaBICHHOMN 3a]auH.

6. Hanumure gaitn-gyHkiuio, KoTopas 1o 3aJlaHHOMY BEKTOpPY OIpenesnseT
HOMEp €ro JJeMeHTa ¢ HauOOJIbIIMM  OTKJIOHEHHEM OT  CPEIHEro
apu(pMETUIECKOTO BCEX DJIEMEHTOB BEKTOPA.

/. Hanumure ¢daiin-GyHKINUIO, BO3BpAIIAONIYI0 CYMMY BCEX 3JIEMEHTOB
BEKTOpa C HEUETHBIMU UHJIEKCAMH.

8. Hanmmmre Qaitn-QyHKIuo, BBIYUCISIONYI0O MaKCUMalbHOE 3HAUYCHHE
Cpelld JUaroHaJbHBIX JIEMEHTOB 33aHHONW MAaTPHUIIBI.

9. Hanumure  dain-QyHKIuo0, MNEpecTaBIAIONIYI0 TMEpBbI  cTosbern
KBaIPaTHON MaTpPHUIIbI C €€ TUaroOHaJIbIO.

10. Hanummmre (aiin-¢yHKIMIO, KOTOpas CyMMHUPYET BCE BHEIMArOHAIbHbBIE
AJIEMEHTHI 3aJIaHHON MaTPHUIIBIL.

11. Hanumre ¢aiin-QpyHKIMI0, 3aMEHSIONIYI0O MaKCUMAaJIbHBIM 3JIEMEHT
BEKTOpa CPEIHUM 3HAUEHHEM BCEX €T0 PJIEMEHTOB.

12. Hanummre  ¢ain-GyHKIMIO, 3aMEHSAIONIYIO JJIEMEHT MaTpUIlbl  C
uHJekcaMu 1,1 mpousBeaeHneM BCexX 3IEMEHTOB MATPUILIBI.

13. Hanmumure  Qaitn-pyHkiuio, KoTopas  CTPOUT  MHOTOYTOJIbHHK
(3aMKHYTBIH) 1O 33JIaHHBIM BEKTOpPaM X U 'y C KOOPAMHATAMH BEPIIIUH.

14. Hanummte (aitn-QyHKIMIO, IEPEBOISAIIYI0 BpeMsi B CEKYH/IaX B Yachl,
MUHYTBI U CEKYH/IBI.

TecToBbIC BONIPOCHI

1. Pactmmpenne m-gaiino 8 MATLAB:
a) pacumpenue .mat;

0) pacmapeHue .m;

B) pacmpenue .f.

2. Tun m-¢aiinos, KOTOpbIE MOTYT IPUHUMATh UCXOJHbIC JaHHBIC B BUC
Habopa BXOJIHBIX NapaMETPOB U BbIJABATh PE3yJbTaThl B BUJE HA0Opa BHIXOIHBIX
3HAYEHUM:

a) (ai-nporpaMmel;

0) daitn-pyHKMH.

3. [lepemennsble, onpenenéHubie B (Haia-QpyHKIUH, 1MOCIE €€ BBITOJIHEHUS
CTAaHOBATCA JOCTYNHBI B pabO4YeM MPOCTPAHCTBE M MOTYT HCIOIb30BATHCS B
Ipyrux han-QyHKIusIX:

a) JOCTYITHBI U MOTYT UCIIOJIb30BAaThCS;



0) HE TOCTYITHBI U HE MOTYT HUCIIOJIE30BaThCSI.

4. Co3gaHHbIi M-(haiia MOKHO COXPaHUTh:

a) TOJIEKO B TEKyIlIeM pabodeM KaTajore;

0) B mo6oM karanore, 11 kotoporo B MATLAB ycranoBiieH myTh IOKCKa;
B) B JJFOOOM KaTajore, HE3aBUCHUMO OT TOTO, UMEETCS JI OH B ITyTH TIOMCKA.

5. BeibepuTe, kakoe 13 CISAYIONNX YTBEPKACHHIA SIBIISCTCS BEPHBIM:

a) uMsi M-daiina, B KOTOpOM XpaHUTCs (ailyi-PyHKIIMsI, MOYKET COBIIaJIaTh C
UMeHeM 1000 mepemenHod wiaum koMaHael MATLAB, mockosibKy Bce
NepeMeHHbIC, 3a/JaHHbIC B (haliI-PyHKIMH, SIBISIOTCS JIOKATLHBIMU;

0) ums M-daitnia, B KOTOpOM XpaHuTcs (ailn-QyHKIus, JOHKHO OBITH
YHUKAJIBHBIM U HE JIOJDKHO COBIAAATh C UMEHEM (YHKIIUU;

B) uMsa M-daiina, B KOTOPOM XpaHUTCH (ailn-QyHKIus, JOHKHO OBITH
YHUKAJIBHBIM U JIOJDKHO 0053aTEIbHO COBIAIATh C UMEHEM (DYHKIIUH.

6. Jlommyckaercst 11 BbI3bIBAaTh CO3/IaHHYIO (aln-GQyHKIUIO U3 APYyTUX (aiii-

nporpamm win Qaitii-QyHKIuii:

a) JIOIyCKaeTCs;
6) HEe TOIyCKaeTcsl.

7. KomaHsa, KOTOPYIO HY>KHO BBECTU B KOMAaHJHOE OKHO, YTOOBI BBI3BATh

penaktop M-daiinos cucremsl MATLAB:

a) edit;
6) cd;
B) pwd.

8. LIBeT, KEOTOpHIM MO yMOJYaHUIO HCHOJB3YET peaakTop M-¢haiiaoB s

BBIACJICHUA CHHTAaKCHYCCKUX OIOOK B KOJC IIPOIPpaMMBbI:

a) CUHUI;
0) KpacHBbIN;
B) 3EJIEHBIM.

9. OmnepaTopsl yrnpaBlieHUs], IEPEUNCICHHBIC HUXKE, SBISIOTCS ONepaTopaMu

OUKJIIA:

a) omeparopsl for u while;
0) omeparop if;
B) mepekIrouaTens SWitch...case.
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10. YcnoBue, 3agaBaemoe B ke While, a rakxe B onepatope BeTBienus If,

a) moboe pacno3HaBaeMoe mporpammori MATLAB BrelpaxkeHue, KOTOpoe
MOJKET BKIIFOYATh OTNEPalii CPABHEHUS U JIOTHUECKUE OTIepaIlii;

0) moboe pacrnozHaBaemoe mporpammoit MATLAB BreipaxeHue, KOTOpoe
MOJKET BKITIOYATh TOJIBKO apu(PMETHUECKHUE OTICPAITUH.

11. KOM6I/IHaHI/I$I KJIaBHUIII, KOTOpasd HC IIOMOKCT OCTAHOBUTL BBLIIIOJIHCHHUC

OCCKOHEYHOTO OHUKJIAa:

a) <Ctrl+Break>;
0) <Ctrl+V>;
B) <Ctrl+C>.

12. Kakum o00pa3oM mpu HCIOJb30BaHMM (QYHKIMH INPUt  3ampoc

IIOJIB30BATCIIFO MOJKHO BBIBCCTH B HCCKOJIBKHUX CTPOKaX:

a) €clid B TEKCT 3ampoca BBECTH CHMBOJIbI TaOyJISIUU JUIsl TIEpEeMEICHUS
Kypcopa Ha CIIEIYIOIIYIO CTPOKY;

0) eciu cpa3y B TEKCTE MPOrpaMMBbI 3alipoc HaOMPATh B HECKOJIBKUX CTPOKAX;

B) €CJIM B TEKCT 3ampoca BBECTH CHMBOJI \N Ui TEpeMEIlIeHHUs Kypcopa
Ha CJIEAYIOUIYI0 CTPOKY.

13. IlporpamMma, KOTOPYIO MPEACTOUT OTIAJAWTh, a TaKKe Bce (PYHKIUH,

K KOTOPBIM OHa 06pamaeTC$1:

a) MOTYT HaXxOJUThCS B JIFOOOM KaTasiore Ha nucke C;

0) MOTyT HaXOJIUTHCS B JTFOOOM KaTajore Ha aucke D;

B) JIOJDKHBI HAXOJWUTHCS B TEKYIIEM KaTrajore JuOO0 B KaTajore, KOTOPBIH
3aJiaH B IyTH TIOUCKA.

14. Kakoil 13 TEpPEUYUCIECHHBIX HUXE COJBEPOB CJEAYEeT MPUMEHSAThH

JUTst perieHus 3aaaun Ko 11 0ObIKHOBEHHBIX U] GEpeHITNATBHBIX YPABHEHHM,

CCJIN XapPaKTCPHUCTHUKHU 3aJa4 HCU3BCCTHEI:

a) consep 0del5s;
0) conBep 0dell3;
B) conBep 0de45.

I/IHHHBHHyaHbeIe 3aJaHusA

Odopmiienune oTuera

OTuet o 1abopatopHO paboTe JOJKEH COMIEPKATH:



1) mocTaHOBKY 3a/1a4H;
2) pe3yabTaThl BEIYMCICHUS] UHIUBUAYAIbHBIX 33JaHUM;
3) aHanu3 pe3yNbTaTOB B TAOIMYHOU hopme.

Jast nonoJiHuTENbHBIX 0aJ1s10B B Paznese 3. (15 6a/ioB)

Jl1sl MIpOMesKyTOYHOM aTTeCTAUM:
Bbuner Ne 1

1. TpaHCLIEHAEHTHBIE YPABHEHUSI U METO/IbI M IPOTPAMMBI UX PELICHHS

2. Cucrtemsl komnbroTepHO MmaTeMatnku. Cuctema MATLAB

3. Hanucatp aitn-pyHKiuo, KoTopas 1o 3aJlaHHOMY BEKTOPY ONpeesieT HOMEp
€ro AJIEMEHTa ¢ HauOOJIBIIUM OTKJIOHEHHEM OT CPEIHEro apu(PMEeTHUECKOro BCeX
AJIEMEHTOB BEKTOpA

Buiter Ne 2

1. Meton ["aycca u mporpaMMbl pelIeHHs] CHCTEMbI JTMHEHHBIX YpaBHEHHIM

2. HUnrepdetic cucrempi MATLAB. MATLAB B poiu cynepkajJbKyJsiTopa.
Onepanuu CTpOYHOrO peAaKTUPOBAHUS

3. Hantucatp (aitn-gpyHKinio, BO3BpaIiaroyo CyMMY BCEX 2JIEMEHTOB BEKTOpa €

HEUYETHBIMU UHAEKCAM

buset Ne 3

1. UnTepnionsiius KyOU4EeCKUMHU CITaliHAMU

2. IlepemeHHbIC ¥ MpUCBauBaHUE UM 3HaUYCHUU. JlefiCTBUTEIbHBIE U KOMILICKCHBIE
yucna. llpumenenune omneparopa: (aBoeroune). CooOuieHuss 00 ommOkax Hu
UCITpaBJIEHUE OLINOOK

3. Hanwucars ¢aiin-¢pyHKINIO, BBIUHUCIAIONIYI0O MaKCUMaJbHOE 3HAUYEHUE CpEIu
JMaroHaJ bHBIX 3JIEMEHTOB 3aJJaHHON MaTPUIIbI

buset Ne 4

1. MaTepnonsuus U armpoKCUMaIys JTaHHbBIX, METOIbI U IIPOTPAMMBI.

2. OcobeHHOCTH 331aHUSI BEKTOPOB U MaTPHUIL

3. Hammucatp daitn-gyHKIuio, mepecTaBiIsIonlyto MepBblil CTOI0EI] KBaIpaTHOW MAaTPHUIIHI C €€
JIMaroHajbIo

bumner Ne 5

1. Metoapl pemienus pemarenu xectkux OJ[Y

2. Pemenue cucteM JIMHEHHBIX YpaBHEHUIN

3. Hammcarp dain-GpyHKINI0, KOTOpas CyMMHUPYET BCe BHEAMArOHAJIbHBIC DJIEMEHTHI 3aJIaHHON
MaTpHULBL



buier Ne 6

1. MeToasl 1 TpOrpaMMBbl PEIICHHS HETMHEHHBIX YpaBHEHUN

2. I[lonnHomuanpHas annpokcuManus. MiHrepnonsauus cruiaiiHaMu

3. Hanwmcarp ¢ain-QyHKIHIO, 3aMEHSIOUIYI0 MaKCHUMAaJbHBIH 3JIEMEHT BEKTOpAa CpEeIHUM
3HAYEHUEM BCEX €TI0 DJIEMEHTOB

Bbuner Ne 7

1. HesBHbIl MeTO Ditniepa pemenus OY

2. Ucnonw3oBanue ¢ynkiuii eval u feval

3. Hammucarp aitii-QyHKIINMIO, 3aMEHSIONTYI0 3JIEMEHT MaTpHuIlbl ¢ uHAeKcamu 1,1
IIPOU3BEACHUEM BCEX DJIEMEHTOB MATPHIIbI

Buser Ne &

1. AI[aHTI/IBHBIC MCTOAbI YUCIICHHOTO MHTCTPUPOBAHUSA

2. Pemienune HeNMMHEHHBIX ypaBHEeHUH. MuHUMH3anUs QyHKIUN

3. Hanucats ¢aiin-¢yHKIHI0, KOTOpas CTPOMT MHOTOYTOJIbHUK (3aMKHYTBIH) [0 3a/laHHBIM
BEKTOpPAaM X M Y C KOOpJAIMHATaMH BEPIIVH

Buiter Ne 9

1. Metox CuMIICOHA YUCIEHHOTO HHTETPUPOBAHUS

2. BelunciieHue 3HaYeHUS MTOJIMHOMA. BeIunciieHne KOpHEN MoJInHOMa

3. Harmucatsp daitn-gyHkIuio, nepeBoasInyo BpeMs B CEKyHIaX B YaChl, MUHYTHI U
CEKYH/IbI

buier Ne 10

1. UnaTepnonaiuonHblii nojnHoM HeroToHa

2. YMHOXeHUE U JelieHne MoanHoMoB. [(uddepennrpoBanrue u nHTErpupoOBaHUe
MTOJIMHOMOB

3. Hanmucatp aitn-pyHKuio, KoTopas 1o 3aIlaHHOMY BEKTOPY OTNpEesieT HOMep
€ro DJIIEMEHTa ¢ HauOOJIBIIUM OTKJIOHEHHEM OT CPEIHETO apu(PMETHIECKOTo BCEX
2JICMEHTOB BEKTOpA
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