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1. Ieas,
AMCIUTIIHHE

3a1a4d U IUIAHHPYeMble Ppe3yJbTaThbl O0y4YeHHsl IO

(Lenv u 3a0auu ocsoenus oucyunaunst, coomsemcemeyrowue yeau OIT)

[enbto ocBoeHUs TUCHUIUINHBI «IlakeThl MPUKIAIHBIX TPOTPAMM) SIBISIETCA
dbopMHUpOBaHUE Yy CTYJICHTOB TEOPETHUYCCKUX 3HAHUMN, MPAKTUIECKUX HABBIKOB II0
BOIIPOCaM HKCIOJIb30BAHUS BBIYMCIUTEILHON TEXHHKA M CHUCTEM KOMIIbIOTEPHOMU
maremaTukul (CKM) niis perieHust mpakTHYECKUX 3a1ad.

3amayn TUCUUIUIMHBI 3aKJIIOYAIOTCS B yIIyOJIEHHOM H3YYE€HUU OCHOBHBIX
QITOPUTMOB PELICHUS MPAKTUYECKUX 3a/1ad U pealn3aliy UX C UCIOJIb30BAaHUEM
CKM.

KOMHCT@HHI/II/I N MHIAWKATOPHI,

OpPMHPYEMBIEC Y O0YJAIOIITNXCSL:

Ko 1 HauMeHOBaHHE KOMIIETEHIIUN

Kon n HanmeHOBaHNE WHIUKATOPA

OIIK-2. CnocobeH 000CHOBaHHO
BBIOUPAThH, 10pa0ATHIBATE M IPUMEHSTE IS
PELICHHS UCCIIEI0BATEIHCKUX U TPOSKTHBIX
3a7a4 MAaTEMAaTHYECKHAE METOILI U MOJEIIH,
OCYILECTBIISTh MPOBEPKY aJCKBATHOCTH
MoJIeIel, aHaTM3UPOBATh PE3YIBTATH,
OLIEHUBATh HAJEKHOCTh U KAYECTBO
(YHKIIMOHUPOBAHHS CHCTEM

OIIK-2.1. Criocoben pa3padarbiBaTh
MaTeMaTHYECKHE MOJIEITH U METOIBI AJISl PEILICHUS
HCCIIEIOBATEILCKUX M IIPOCKTHBIX 3314

OIIK-2.2. CriocobeH MpUMEHSATh MaTeMaTHICCKUE
MOJICTTH M METO/IbI, IPOBEPATH UX aJICKBATHOCTD,
aHaJM3UPOBATh PE3YIbTATHI PEUICHUS 3324
npodecCHOHANBEHON ISATEIILHOCTH

OIIK-2.3. PemaeT npakTHYECKUE 3a0a41 C
MPUMEHEHUEM MAaTEMaTUYECKUX MOJIEJICH U METO/IOB,
OIICHMBAET HAJIC)KHOCTh M KAY€CTBO

(O YHKIIMOHUPOBAHMSI CHCTEM

OIIK-4. CriocobeH pa3pabaThiBaTh
AITOPUTMBI 1 KOMIIBIOTEPHBIEC IPOTPAMMBI,
HPUTOHBIE TSI IPAKTHIECKOTO
NPUMEHEHUSI

OIIK-4.2. CriocobeH pa3pabaThiBaTh KOMIBIOTEPHBIC
MPOTPaMMBI, IPUTOIHBIE [T PAKTUIECKOTO
HNPUMEHEHUS

2. MecTo aucuuniauHbl B cTpykrype OIT

[IpenmecTByromue nucuuiuiiebl: Maremarrnka, MateMatuuecKkue MO U
METO/Ibl, BerurcnuTenbHas TEXHUKA, AJITOPUTMUPHU3ALUA U IPOrPAMMUPOBAHHE.

[Tocnenyromue tucuUIUIMHBL: MateMaTn4eckoe U MpOorpaMMHOE
obecreueHre CUCTEM UCKYCCTBEHHOTO MHTEIIICKTa



3. CTpyKTypa U coaepkaHue TUCHUIINHBI

3.1. CTpyKTypa IMCHHUILTHHBI
Jiis ouHO# popMBbl 00yUEeHUS

Bun yuebHol paboThl Beero | Bcero Cemectp
3E 4acoB 6

OBLLAS TPYJIOEMKOCTD JUCLUTUTAHBI 6 216 216
KOHTAKTHAA PABOTA* - 91 o1
AYJINTOPHAS PABOTA 2,0 60 60
Jlexmu 1,0 30 30
[IpakTrdeckue (CeMUHAPCKUE) 3aHIATHUS - - -
JlaGopatopHbie pabOThI 1,0 30 30
CAMOCTOSTEJIbHAS PABOTA OBYHAIOIIEI'OCA 4,0 84 84
[IpopaboTka yueOHOTO MaTepHaia 1,0 36 36
[ToaroroBka Kk MpOMEXYTOYHOM aTTeCTAllUN 3,0 36 36
[TpomexyTo4Hast aTTeCTAIHS: 3

3.2. Conep:kanve MUCUMILUIMHBI, CTPYKTYPHPOBAaHHOE IO pasaejaaM H

BHJAM 3aHSAATHH

Paznienbr Pacnpenenenue @opmbl U1 | THIEKCHI THAMKATOPOB
JTUCHUTUTUHBI 8 TPYAOEMKOCTH BH/I bopMHpyEMBIX
g 110 BH/IaM y4eOHOM pabOThI | KOHTPOIIs KOMITCTCHIIHIA
o) = te) o t)
S S 81 g g
M b5 to) a. s
= S =] S
Paznen 1 60 10 10 40 TK1 OIIK-2, OIIK-2.1, OIIK-2.2,
Beenenue OIlK-2.3.3,V,B
Paznen 2 60 10 10 40 TK2 OIIK-2, OIIK-2.1, OIIK-
Pemmenue 2.2,0IIK-2.3.V,B
OIlK-4.2,3,V,B
NpUKIaAHBIX — 3aj1ad.
Paznen 3 60 10 10 40 TK3 OIIK-2, OIIK-2.1, OIIK-
OIlIK-4.2,3,¥,B
CUCTEM  MacCOBOTO
00CITy)KMBaHUS
DK3aMeH 36 36 OM 3 OIIK-2, OIIK-2.1, OIIK-
2.2, 0IIK-2.3.3,V,B
OIlK-4.2,3,V,B
Hroro 3a 6 cemecTp 216 30 30 156
HUTOI'O 216 30 30 156




3.3. Conep:xaHue QMCHUNINHBI

Pazgea 1. Cucremsbl komnboTepHoii MaTtemMaTuku (CKM). Uurtepdeiic n

ocHOBHBI padorsl B CKM

Tema 1.1. Ocnossl I1I1I1.

Tewma 1.2. IIporpammupoBaHue B cpeae.

Tema 1.3. Mcnonb3oBanue GyHKINN

Paznen 2. PemmeHue NpUKJIAIHBIX 3a1a4.

Tema 2.1. Cuctembl HEIMHENHBIX YPAaBHEHUM.

Tema 2.2. MeToapl ONTUMH3AINAH.

Tema 2.3. CUMBOJIbHBIC BEIYUCIICHUSI.

Pasznen 3. MoaeaupoBaHue CHCTEM MacCOBOI0 00CTyKMBAHUS
Tema 3.1. MoaenupoBanue cucteM B Simulink + SimEvents.

3.4. TemaTuueckni IJIaH NPAKTUYECKUX 3aHATHI

«annwiii 6u0 pabomwl He npedycMompeH y4eOHbIM NIAHOM».

3.5. TemaTuueckuni MJIaH JadOPATOPHBIX padoT
JIa6. pab. 1. OcHoBer MatLab
JIa6. pad. 2. IIporpammupoBanue B cpeae MatlLab
JIa6. pad. 3. cnonb3oBanue ¢pyHkiuit B MatLab
JIa6. pab. 4. Cuctembl HEIMHEHHBIX YpaBHCHUIN
JIa6. pab. 5. MeToapl ONTUMU3BALIUN
JIa6. pad. 6. CuMmBosIbHBIC BhIUKCIICHHS B MatLab

JIa6. pad. 7. MonenupoBanue cucteM B Simulink + SimEvents

3.6. KypcoBoii npoekT /KypcoBasi pabora
«Hdannviii 6u0 pabomul He npedycmomper y4eOHbIM NIAHOM».

4. OneHuBaHue Pe3y/JIbTATOB 00y4eHHUS

OHCHI/IBaHI/IC PE3YIbTATOB 06y‘ICHI/IH o AWCHUINIMHE OCYHICCTBIISICTCA B
paMKax TCKYHICTO KOHTPOJIA H HpOMe)I(YTOqHOﬁ arTeCTalyy, IIPOBOJUMEBIX II0

oaubHO-perTuHroBoit cucreme (bPC).

[lkana oueHKH pe3yIbTaTOB 00YUYEHHUs 110 TUCUHUILIHHE:

YpoBeHb CHOPMUPOBAHHOCTH
MHJIMKATOpPa KOMIETEHINU
Bricokwuit Cpennuit Huxee Huzkwmi
3aruanu- P Cpe/iHero
Kon Kon pOBaHHBIC
KOMIIe- MHIMKATOpa pe3yIbTaThI oT 85 10 100 | or 70 10 84 | o1 55 10 69 | oT 0 1O 54
TEHIIMU | KOMIICTCHLIUH o0y4eHus 1o IlIKaa oLCHIBAHMIS
JUCLUIUINHE
HEYIOB-
yIIOBIIET-
OTJIINYHO XOPOILO JIETBOPU-
BOPUTEIHHO
TEJILHO




3a4TCHO HE 3a4TEHO
3HATh:
3Haer 3Haer ITioxo He 3Haer
OCHOBHBIE | HEKOTOPHIC | 3HaeT CITOCOOBI
CII0COOBI CII0COOBI CIIOCOBBI paspaborto
3HaTh c1oco0b! paspaboTOK | pa3paboTOK | paspaborok | K
pa3paboTok MaTeMaTH4 | MaTeMaTHY | yatematiu | MATEMaTHY
MaTEeMaTHYECKUX | ecKUX ECKHX CCKHX €CKHX
MoOJIeNIeH U MOJeNeH U | Mojaenel u MozeIeil 1 MOJIeNIeil u
METO/TbI PEIICHUS ;(;I;S)BI:;:IG ﬁ?;gTi?He METOJIbI M:;Zii;[
ES;C;II ZIII)%BeT:}JII;;K pemelemﬂ pemelemﬂ PellICHHA EICCJ'IGI[OBEI
HCCIIeIOBAT
3a1a4u HCCIEAOBAT | MCCIEA0BaT TEIbCKHUX
CIBCKUX U | enbekux  u | COPCKIX M
npoekTHbIX | npoekthbix | TPOCKTHRIX | ooekrhbn
3ajgau 3ajgau 3anad X 3a/a4
YMETh:
YmMeTh YmMeTh Ilnoxo He ywmeer
HCIIOJTH30Ba | MCIIONIB30BaA | YMEET HCIIOJIB30B
Th Th HCIIONb30Ba | aTh
YMeThb OCHOBHBIE | HEKOTOpPBIE | Th CIIOCOOBI | CITOCOOBI
KCIIOJIb30BaTh CHOCOOBI CHOCOOBI paszpaboTku | pa3paboTk
CIIOCOOBI pa3paboTku | pa3pabOTKH | MaTeMaTud | U
pa3paboTku MaTeMaThd | MaTeMaTH4 | €CKUX MaTeMaTu4
MAaTeMaTHYECKHUX | €CKHUX eCKHX Mojelled M | eCKHX
OIIK-2.1 MoJenen u MOJEne M | MOJelner u | METOOBI MOJeNIen u
METO/JIbI PCIICHUSI | OCHOBHBIC | HEKOTOPBIC | PEIICHUS METO/IBI
HCCIEAO0BATEIbCK | METOIBI METO/IBI UCCJICJIOBAT | PEIICHUS
WX U IPOCKTHBIX | PEIICHUS pelieHus eJIbCKUX M | HCCIeaoBa
3a7a4 HCCTIEAO0BAT | UCCIENOBAT | MPOEKTHBIX | TEIbCKUX
OIIK-2 €IbCKUX W | eIbCKUX | | 33jJa4 u
MIPOEKTHBIX | IMPOEKTHBIX TIPOEKTHBI
3a7a4 3a7a4 X 3aJ1a4
BIIAJICTh:
Brnaneer Brnaneer IInoxo He
OCHOBHBIM | HEKOTOPBIM | BJIaJICeT BIIAZICET
u u crmocobaMu | crocodamu
Braneer cnocobamu | cnocobamu | pazpaboTok | pa3paboTo
criocobamu pa3paboTok | pa3pabOTOK | MaTeMaTHd | K
pazpaboTok MaTreMaThu4d | MaTeMaTU4 | €CKUX MaTeMaTu4
MaTEMaTUYECKUX | eCKUX SCKHX MoOJeNIed M | eCKHX
MOJEJIEH U MOJIeTied U | MOJEJNe W | MeToJlaMHup | MOJeNel u
METOIaMU OCHOBHBIM | HEKOTPBIMH | CHICHUS METO/IbI
penieHus u METOAaMH | UCCIEAOBAT | PEIICHUS
HCCcIIeJ0BaTEIbCK METOdaMH pEeIICHUA CJIIbCKUX M | UCCICOO0Ba
¥IX ¥ [IPOCKTHBIX | PCUICHMUS HCCTIENO0BAT | MPOEKTHBIX | TEITHCKHUX
3amaq HCCIIeIOBAT | €NbCKUX | | 3aJad u
€TbCKUX U | MMPOEKTHBIX TIPOEKTHBI
MPOEKTHBIX | 3a7a4 X 3a/1a4
3ama4
3HATh:
3HaeT cnocoOb! 3Haer 3Haer IInoxo He s3maer
IPUMEHCHUS OCHOBHBEIC HCKOTOPHBIC 3HaeT CHOC06I>I
MAaTeMaTHYeCKUX | CTIOCOOBI CIIOCOOBI CIIOCOOBI IPUMEHEH
OIIK-2.2 Mojenei u HIIPUMCHEHHU | IIPUMEHEHH | mppmenern | U4
METOIbI, s s oq MaTreMaTuy
TPOBEPKH HX MaTemMaTHy | MaTeMaTHY | yareyarpy | SCKHX
ANICKBATHOCTH, ECKHX ECKHX CCKIX Mojeae u
J— MozieNel M | MOJENeH M | \\oyonon o | METOTBL,




PE3yJIBTaTOB METOBI, METO/TBI, METOIBI, MIPOBEPKU
peuieHus 3ana4 IIPOBCPKH IIPOBCPKH MIPOBEPKU ux
npodeccuonansy | HX ux ux aIeKBaTHO
OH gesaTenbHocTH | AACKBATHOC | aICKBATHOC | gnexBaTHOC | CTH,
TH, QHAIH3A | TH, QHATH3A | 1y apanuza | AHAIU33
PE3yJIbTaTo | PE3YNBTATO | nenviprare | PE3Y/IBTAT
B PCMICHUS | B PEMICHUS | b nopepyg | OB
3amaq 3amaq sanau permreHus
npodeccuo | mpodeccro 3a1a4
N o npodeccuo
HaJTbHOM HaJTbLHOM N npodeccuo
HAJIBHOM N
NEeSTeNFHOC | AESITeTFHOC TeITLH HAJIBHOI
™ ™ ACATCIBHOC | 1egrenbro
™ CTH

YMETh:

YmMmeTs YmMmeTs YmMmeTs [Tnoxo He ymeer

HCIIOJIb30BaTh HCIIOJIb30Ba | UCIIONB30Ba | yMeEeT UCTIOJB30B

CII0COOBI Tb Tb UCTIONb30Ba | aTh

NIPUMEHEHUS OCHOBHBIE HCKOTOPHBIC Tb CHOCO6BI CHOC06BI

MaTEMaTUYECKUX | CIIOCOOBI CI0CO0BI NPHMCHCHH | IIPHUMCHCH

Moenei u | npumeneny | TPUMCHCHH | A st

METOIEL a o MaTeMaThd | MaTeMaTud

HpoBepKH ux | Matemarny | MATEMATHY | eCKuX ecKnX

€CKHX MozeJIe W | MoJeNneld |

aJICKBaTHOCTH, SCKUX .

. MoOJeNel W | METOJHI, METO/IBI,

aHam3a Mojee u

LTATOR METOMEL METO/TBI, MIPOBEPKHU MIPOBEPKHU
pesy 0 CTOZLHL, IPOBEPKHU nx nx

PCIICHIA — 3a/1ad | HPOBCPKH 150'¢ aJICKBAaTHOC | aJICKBAaTHO

Hgoq’eCCHOHaﬂl’H ux aJICKBaTHOC | TH, aHAIU3a | CTH,

Oifl IEATEIBHOCTH | ANEKBATHOC | 1y apanusa | pe3y/bTaTo | aHaiusa
TH, aHATN3a | pe3ynpTaTo | B pEICHUs | pe3yibTaT
pe3yJIbTaTO | B pemieHus | 3a0a4 OB
B PCIICHHUA | 3anmau npoeccuo | pemeHus
3amaq npoeccuo | HaJILHOM 3aa4y
npodeccuo | HaIbHOMI nesiTenbHoC | Tpodeccro
HaJIbHOH NEeSTeNbHOC | TH HAITLHON
nesTenpHoC | TH JIESTENHHO
™ CTH

BIIAJIETh:

Brnageer Brnageer IInoxo He
CrocoOHOC | cocoOHOC | BJIAJCET BIaneeT
TBIO TBIO CIIOCOOHOC | cIIOCOOHOC

Biianeer WCIIONIB30Ba | UCIONB30Ba | ThIO TbIO
TE TE UCTIOJh30Ba | UCIIOIH30B

CIIOCOOHOCTHIO b crocobsl | ath

HCIIONB30BATh OCHOBHBIE | HEKOTOpPBIE croco 5

CIIOCOGEL CIIOCOOBI CIIOCOOBI TIPUMCHCHH | CIIOCOOBI

IIPUMEHEHUS IIPUMCHCHHN | IIPUMCHCHU 1 [IpUMCHCH

MaTeMaTtud | us

MaTEeMaTHYECKUX | A o

N €CKHX MareMaTH4

Mojienel u MaTeMaTHd | MaTeMaTud .

METO/IBI SCKUX SCKUX MOJICIICH M| eciaiX

I 0}32 121/1 x . . METO/BI, MoAeNIeH U

apeKBgTHOCTH Mozeneit 1 | Moftenel M | iy peniy METOJH,

aflanma ) METOMFI, METOMFI, X [POBEPKH
e on MTPOBEPKHU MTPOBEPKHU aNeKBaTHOC | HX

pesy. HX HX TH, aHaJIN3a | aJeKBaTHO

PCIICHIS 33129 a/IKBaTHOC | aJleKBATHOC | pesylbTaTo | CTH,

MPOGECCHONRANLH | 1y apanysa | T, ananusa | p pelLieHns | aHanm3a

O IesITeTFHOCTH

A PE3yJIbTATO | Pe3yNbTaTo | 3ajmau pe3yabTar
B peIIeHHs | B pelIeHus | mpodeccuo | oB
3amaq 3amaq HAJIBHOHN perieHus
npodeccuo | mpodeccro | ACATEIBHOC | 33734




HaJTBHOHN HaJTBHOHN ™ npogeccuo
NEATEIBHOC | IEATEIbLHOC HaJbHOU
TH TH ACATCIIbHO
CTH
3HATD
3HaeT 3HaeT
IImoxo He 3naer
OCHOBHBIC | HEKOTOPBIC | oo METOJIEI
METOIBI METOIBI METOREL -
Permaer PCLICHIS PCLICHIS pelieHus TIPaKTHYEeC
HpaKTHYECKHE NPAaKTHYECK | HPAKTUYCCK | ypakriyeck | Kue 3aa4u
sanatm ¢ ¥€ 3aJ1a4M C | M€ 3a[a4M C | ye 3amaum ¢ | ¢
NpUMeHeHHEM [PUMCHCHHU | NPUMEHCHU | [pUMEHEHU | IPUMEHEH
eM eM M neM
MaTeMaTHYECKHUX N ©
. MaTeMaThd | MaTeMaTH4 | MareMaTdd | MaTeMaThd
MoJelIel U
€CKHX €CKHX €CKUX €CKHUX
METO/IOB, N N . .
Mojeel U | Momeei 1 | MOJeIe U | Moenel u
OLIEHUBAET
METO/IOB, METO/IOB, MCTOIO0B, MCTOIOB,
HaJeKHOCTb U
OllcHMBaeT | olcHuBaeT | OLUCHMBACT | OLCHHBACT
KatecTBO HAIOKHOCT | HaJeKHOCT | HAAGKHOCT | HAIGKHOCT
(YHKIIMOHUPOBAH . . b U b
Hsl CUCTEM
KAYECTBO KAYECTBO KauecTBO KauecTBO
(GYHKIMOHU | PYHKIMOHH dynxunonn | dpynxunon
pOBAHHS pOBAHHS POBaHMS HUPOBAHMUS
CUCTEM CHUCTEM
CUCTEM CUCTEM
YMETh
Vmeer Vmeer ITnoxo He ymeer
peuarb peuarb yMmeeT pemarhb
OCHOBHBIE | HEKOTOpbIE | PCHIaTh HEKOTOPBIC
YmMeer pematb MPaKTHYECK | mpakThyeck | HEKOTOPBIC | MpaKTUieC
NPaKTHYECKUE Ye 3amayu ¢ | ue 3agauu ¢ | HTPAKTHYECK | KHE 3a/1a9n
OIIK-2.3 3a/1a4M C NpUMeHeHH | npuMeHeny | M 3aAaqu € | C
T r—" eM eM NPUMEHEHH | TIPHMEHEH
MaTeMaTHYeCKUX | MaTeMaTuy | MaTematuy | oM HeM
o MareMaTuy | MareMaTud
MoOJIelIel U €CKHX €CKUX
. N €CKUX €CKHUX
METOJIOB, MoOZeNIe U | MoJenel u . .
MOZeNIe U | Mozeel u
OLIEHUBAET METOJIOB, METOJIOB, METOZIOE, METOJI0B,
HaEe)XHOCTh U OLCHWBACT | OUCHHMBACT | \\opypaer | oueHMBaeT
Ka4ecTBO HAJ@KHOCT | HAJOKHOCT | yanescnoer | HagesKHOCT
(YHKIIMOHHUPOBAH | b U b U b b
HsI CUCTEM Ka4eCcTBO Ka4eCcTBO KAueCTBO KAueCTBO
(yskunonn | GyHKUMOHM | hyHknuoHH | QYHKIHOH
POBaHUA poBaHus poBaHusd UpOBaHUA
CUCTEM CHUCTEM CUCTEM CHCTEM
BJIAJZIETH
Bnaneer Bnaneer Bnaneer IToxo He
METOIAMU OCHOBHBIM | HEKOTOpbIM | BIAACCT BJIafCcCT
peleHus - - HEKOTOPBIM | HEKOTOPEI
NpaKTHYECKUE MeTomaMu | meromamu | 1 Mu
3a7a44 C pelieHus peleHus METo/aMil | METOIAMHU
pereHust pereHust
MPUMEHEHUEM MPAKTUYECK | MPAKTHUECK
NPaKTHYECK | MPaKTHYEC
MaTeMaTHYeCKUX | M€ 3aa4u C | M€ 3a1a4u C
N Y€ 3a7a4d C | KH€ 3a0a49u
M 787l MIPUMEHEHN | IPUMEHEHU
onene pHMCHE PUMCHE NPUMEHEHHU | C
METO/IOB, eM eM eM npuMeHen
OLIEHUBAET MaTEMaTUd | MATEMATHY | orarinm | g
HaJeKHOCTb U eCKHX eCKHX CCKIX MATEMATHY
Ka4eCcTBO MOJIENEH U | MOZIENEH U | \oneneii M | ecKHX
(1)yHKLII/IOHI/Ip0BaH MCTOAOB, MCTOAOB, METOJIOB, Moﬂeneﬁ u




Us CUCTEM OIICHUBACT | OICHUBAET | OLCHUBAET | METOJOB,
HAJIC)KHOCT | HAJACKHOCT | HAACKHOCT | OLICHHUBACT
b U bU b U HAJCKHOCT
Ka4eCTBO Ka4eCTBO Ka4eCTBO bHu
(GbyHKUMOHU | QYHKIMOHU (DYHKIMOHH | Ka4eCTBO
poBaHus poBaHus poBaHms dynkumon
CHCTEM p— CUCTEM UPOBaHUS
CHCTEM
3HATh
3Hatb 3Hath ITnoxo He 3uaet
OCHOBHBIE | HEKOTOPBIE | gyaar METOIbI
METO/IbI METO/IbI METOIbI pazpaboTk
3HATh OCHOBHBIC | Pa3pabOTKU | pa3pabOTKU | pa3paGoTku | u
MCTOJbI KOMITPIOTCD | KOMIIBIOTCD | KOMIIBIOTEP | KOMIIBIOTE
pa3pa6OTKI/I HBbIX HBIX HBIX PHBIX
KOMITBIOTEPHBIX nporpaMMm | mporpaMm | mMporpaMMm | IMporpaMm
IIporpamm, bl, BI, BI, Bl,
MPUTOOHBIX IJIS NPUTOAHBIX | IPUTOAHBIX | HPUI'OAHBIX | IIPHUTOJHBI
NPAaKTUYECKOIO 1 s T X OJ1d
[IPUMEHEHUS MpaKTUYECK | MpakThyeck | MPAKTHYECK | NMPaKTHIeC
oro oro oro KOT0
NpUMeHeHH | npuMeHenu | TPUMCHCHH | HPHUMCHCH
a a s us
YMETh
VMmeer VYMeer Ilnoxo He ymeer
HCIIOJIB30BA | MCMOJIB30BA | YMECT HCIOJIBb30B
b b UCTIONb30Ba | aTh
OCHOBHBIC | HEKOTOpbIe | TP HEKOTOPBIC
Vaeer METOTBI METOJIBI HEKOTOpbIe MCTOI[6H
paspaGoTku | paspaGorkm | METOAR! paspabotk
pa3pabaThIBaTh KOMITIOTSD | KOMIBIOTED pa3paboTku | u
KOMITBIOTEPHEIC KOMIIBIOTEP | KOMITBIOTE
HBIX HBIX
OIK-4 | OMK-4.2 MPOTPaMMBI, nporpaMM | mporpamm HBIX PHBIX
MIPUTOTHBIE JIS b, b, mporpaMMm | IporpamMmm
MPAKTHACCKOTO MPUTOIHBIX | MIPUTOHBIX - -
IPUMEHECHHUS IIPUTOAHBIX | IPUTOAHBI
AT AT TUTS X IUIS
MPAKTHYECK | HPAKTHYCCK | rhaTHyeck | MpaKkTHUeC
oro oro oro KOTO
NPpUMCHCHN | TPUMCHCHU | TpUMEHEHH | IPUMEHEH
A A a1 U
BJIQJICTh
Bnageer Bnageer [Tnoxo He
crocoOHOC | cocoOHOC | BJIAJCCT BIamecT
TBIO TBIO CIOCOOHOC | CITOCOOHOC
UCIIONIB30BA | UCIOJB30Ba | TPIO TBIO
Brazeer - - WCTIONB30Ba | UCIIOIH30B
CIIOCOOHOCTHIO OCHOBHBIE | HEKOTOpBIE | ©» arb
pa3pabaTsiBaTh METO/TBI METO/TBI HCKOTOPRIC | HEKOTOPRIC
METOJIBI METOJIBI
KOMITBIOTEPHEIC pa3paboTku | pa3paboTku
pa3paboTKu | pa3paboTK
MIPOTPaMMBI, KOMITHIOTEP | KOMITHIOTED KOMIBIOTED | W
TIPUTOHBIC TS HBIX HBIX HBIX KOMIIBIOTE
MTPAKTHIECKOTO MpOrpaMM | MPOTPaMM | poroaniy | prbix
MPUMEHEHUS bl, BI, B, MpOTpaMM
MPUTOIHBIX | HPUFOMHBIX | [pyropHbIX | bl
A A IS MPUTOJHBI
MPAKTHYCCK | MMPAKTUYICCK MPaKTUYECK | X JJIA
oro oro oro IpaKTHIcC




IIPUMCHCHHU | IPUMCHCHHU | IPUMCHCHHU | KOI'O
a1 a s IIPUMCHCH
ns

OueHoyHble MaTepuasbl JJisi  TMPOBEACHUS TEKYLIETO KOHTPOJsA U
MPOMEXKYTOUHOM aTTecTalluM MpuBeacHbl B [lpuinoxkeHuu k padodei mporpamme
U CITATIIINHEI.

[TonHBIN KOMIUIEKT 3aJIaHUN ¥ MaTEPUAIOB, HEOOXOIUMBIX JIJIsl OICHUBAHUS
pe3ynbTaTOB 00YUYEHUS 10 AUCIHUIUINHE, XPAaHUTCA Ha Kadeape pa3padoTunka.




5. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0ecTiedeHHe JUCHUILTHHBI
5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

5.1.1. OcHoBHas nuTEpaTypa

1. KBacoB, b. 1. Yucnennsie MeTOAbl aHaIN3a W JUHEHHOW anreOphl.
Hcnons3oBanue Matlab u Scilab: yuebnoe nocodue / b. U. Kpacos. —
CII6.: Jlanb, 2022. — 328 c. — ISBN 978-5-8114-2019-3. — TekcrT:
ANIEKTPOHHBIN // JlaHb: 37eKTpoHHO-OMOMMOTEeuHast cuctemMa. — URL:
https://e.lanbook.com/book/212234.

2. OOpaboTka JaHHBIX W KOMIIBIOTEPHOE MOJEIMpOBaHUE: ydeOHOe
nocodbue / . A. Credanoa. — Cankt-IletepOypr: Jlans, 2020. — 110 c.
— URL: https://e.lanbook.com/book/126939. — ISBN 978-5-8114-
4010-8. — TeKCT : 3NEKTPOHHBIH.

3. OcHoBbl mnporpammupoBanust B MatlLab: yudeOHoe mocobue / O. T.
Pesunckas. — CII6.: BXB-Ilerepoypr, 2016. — 208 c. — URL:
https://ibooks.ru/bookshelf/353563. — ISBN 978-5-9775-3564-9. —
TeKCT : 3IIEKTPOHHBIN.

4. Tlopumes, C. B. KowmmnbiorepHoe woaenupoBanne (Qpu3nuecKux
npoieccoB B makete MATLAB: yuebnoe mocobue / C. B. [lopmrues. —
2-¢ u3n., ucnp. — CII6.: Jlans, 2022. — 736 ¢. — ISBN 978-5-8114-
1063-7. — Tekct: >1MeKTpOoHHBIN // JlaHb: 3JEKTPOHHO-OMONIHOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/210530.

5.1.2. JlononHuUTENbHAS TUTEPATYpA

1. MATLAB B HayyHbIX M DKOHOMHYECKHX pacueTax
METOJIMYECKHE YKa3aHHS O BBIMIOJHEHUIO JTa0OpaTOpHBIX padboT / cocT. B.
B. AngpeeB. — Kazawp: KI'DQVY, 2013. — 148 c. — 4610. — Tekcr :
HENOCPEICTBEHHBIN.

2. OCHOBBI KOMIBIOTEPHOM MaTEMaTUKH C HCIOJIb30BaHUEM
cucteMbl MATLAB + CD: yue6H0e ocooue miist By3oB / A. B. Kpusumes. —
M.: Jlexc-Kuura, 2005. — 496 c.: un. — ISBN 5-94558-013-9. — Tekcr:
HEIIOCPEACTBEHHBIN.

3. MATLAB. OO6sikHOBeHHbIC nuddepeHnaibHble ypaBHEHHUS.
JluHamudeckue cuctembl: npaktukym / coct.. B. B. Aungpees, U. K.
HaceipoB. — Kazauwb: KIJVY, 2017. — 97 c., 2384 Kb. — URL:
https://lib.kgeu.ru/irbis64r plus/index.html. — b. 11. — TekcT: 27€KTPOHHBIH.


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

5.2. UudgopmanuonHoe odecrnevyeHmne

5.2.1. DNIeKTpOHHbBIE U UHTEPHET-PECYPCHI

HawnmMeHoBaHUE 3TIEKTPOHHBIX U
UHTEPHET-PECYPCOB

Ccrlika

1 Odhuyuanvuulil caim

https://exponenta.ru/

L 9Huum0ne()uu, croeapu,

2 R http://www.rubricon.com
3 * Hopmar "Omxprimoe http:/npoed.ru

obpaszosanue”

5.2.2. Ilpodeccuonanpubie 6a3bl AaHHbIX / WMHMOpMalMOHHO-CIIpaBOYHBIE

CUCTEMBI
Ne HanmenoBanue Peskcin
n/_n po¢eCCHOHATBHBIX Anpec ocTVIa
0a3 JaHHBIX AOCTY
Oduyuanvruiii catim no
| | cHemenan . https://exponenta.ru https://exponenta.ru
KOMNbIOMEPHOU
Mamemamuxu
Obwepoccutickuil
2 | mamemamuyeckuil http://www.mathnet.ru http://www.mathnet.ru
nopmar
Poccuiickas
3 | eocyoapcmeennas http://www.rsl.ru http://www.rsl.ru
oubuomexa
Meowcoynapoonas
4 |P epepamusnan basa http://www.zbmath.org http://www.zbmath.org
OAHHBIX HAYYHBIX
usoanuu zbMATH
Meoicoynapoonas
5 |2 epepamusnas basa http:// link.springer.com http:// link.springer.com
OAHHBIX HAYYHBIX
usoanuu Springerlink
6 Obpasosamensitbil http://www.ucheba.com http://www.ucheba.com
nopmar
1.2.3. JIunieH3MOHHOe U CBOOOJHO PpacHpOCTpaHSIEMOE MPOrPpaMMHOE
obecrnieueHue JUCHUTUIAHBI
PexBu3uthI
Ne HanmenoBanue
Omnucaunue MOATBEPKIAIOIINX
/11| IPOrpaMMHOTO OOeCTIeUeHUs 1OKYMEHTOB
. I1 . .
Office Professional Plus 2007 I ageTKTOB core }Eg OFPI;U\;M:;?; 3A0 "CodtJlaitaTperin"
| [Windous32 Russian DiskKit ngogzo HMHGH pratil opmcnmo| 225/10 ot 28.01.2010
MVL CD A Hewucki. npaBo. beccpouno
IPOTPaMMBI



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/

Cuctema noucka uHpopmanuu B|CBoOo HAS JIALICH3US
2 |bpaysep Chrome popman A »
CETHU UHTEPHET Hewucxki. mpaBo. beccpouno
1O s ag)(beKTHBHoro OHJIANH- CroGoHas R —
3 |LMS Moodle B3aUMOJICHCTBUS
Hewucxki. nmpaBo. beccpouno
MIPENO/IaBaTelIs U CTYICHTA
Windows 7 "3A0 ""TakcHert-
ooy (Tomonenerm e | erio
(SevenPro_Check) pal 0000/2014 or 27.05.2014
1T Al
MATLAB Academic new [Taker nmpuknansbix nporpamm |JIMeH3MOHHOE
5 [Product From 10 to 24 Group |ays penieHus 3aaa4d MPOrpaMMHOE
Licenses (per License) TEXHUYECKUX BBIYMCIICHHM. oOecrieueHue
Simulink Academic new ['padprueckas cpena Jlunien3nonHoe
6 [Product From 10 to 24 Group [MMHUTAIIMIOHHOTO MPOrpaMMHOE
Licenses (per License) MOJICIIUPOBAHUS obecrieueHne
Optimization Toolbox Monynb pelienus 3aaaq
. S . Jlunien3nonHoe
Academic new Product From |nuHe#HO#H, KBaapaTUIHOMH,
7 . . ~ . |mporpamMmHOe
10 to 24 Group Licenses (per |1emo4ncieHHON U HETMHEHHON 06eCLICUCHITe
License) orrrummsanuu it MATLAB.
Global Optimization Toolbox |Moaymb pemeHus 3aaaq
. SR . JInen3nonHoe
Academic new Product From |nuneitHOM, KBaApaTUYHOM,
8 . . ~ . |mporpamMHOe€
10 to 24 Group Licenses (per |1en04uCI€HHON U HETMHEMHOU oBeCIICCHIE
License) ontumu3anuu 1t MATLAB.
MATLAB Compiler UHCTPYMEHT, TIO3BOJISIOIINIA JIMUEH3n0HHOE
9 |Academic new Product From |¢osnapaty, nesasucumbie IPOrpaMMHOE
TIO to 24\ Group Licenses (per npunoxenus B cpene MATLAB. | oGecnieuenne
Database Toolbox Academic JIuuensnonHoe
Monayns conpsixenust b1 nist
10 |new Product From 10 to 24 IPOrpaMMHOE
. : MATLAB
Group Licenses (per License) o0ecrnieueHue
11 |SciLab Cucrema KOMIIBIOTEPHO#1|CBOOOIHO
ciLa MaTeMaTHuKU pacupoCTpaHiEeMOC
_|cBOGOHO
12 [Phyton Cucrema KOMITBIOTEPHOH | hacripoctpansemoe
aBonoriorinyyin

2. MarepuajibHO-TeXHHYeCKOe oOecnedeHne JUCHUILTHHbI

HaumenoBaHue Buma

HanmenoBanne yueOHOI

y4eOHOU pabOTHI ayAUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYAOBAHUS H
CHEeIHATN3UPOBAHHOM TEXHUYECKUX CPEJICTB O0YUCHHUS
71a00paTOpun

Jlexun

Y4ueOHast ayauTopust 1uist
MPOBEICHUSI 3aHATHI
JIEKIMOHHOTO THIIA

npeCTaBICHUS
OOJILLIION

CHCLII/IEIJ'II/IBI/IPOBEIHHaH
TCXHUYCCKUC CPCACTBA o6yquH$[, ClIyKalue JJIst

ay AIUTOpUHU
MIPOEKTOpP, KOMMBIOTEp (HOYTOYK), JKpaH),
JEMOHCTpAIOHHOE 000pyI0BaHuE, y4eOHO-
HarJBSIIHBIE TOCOOMS

yueOHas MeOelb,

yueOHOl  mH(pOpmanuu
(MyIBTUME TUAHBIHA

JlaGopaTopHble

VYyeOHas

ayIUTOpHs

IS

CrnenunanusupoBaHHas

yueOHasi  Mebelb,




paboThI HPOBEACHUS 3aHATHH| TEXHUYECKUE CpencTBa o0yueHHs

CCMHUHAPCKOTO THNA,| (MyJIbTUMEIUUHBIA TMPOEKTOP, KOMITBIOTED
TPyHIOBBIX 1 (HOyTOYK), 9KpaH) U Ap.
HUHAWBUAYAJIbHBIX
KOHCYJIbTAIINH, TEKYIIETro
KOHTPOJISL U MPOMEXKYTOUHOU
arTecralmuu
CamocrosTenbHasa |KoMIbIOTepHBIN K1ace ¢ Crnennanu3upoBaHHas yueOHas meOenb Ha 30
pabora Bbixoziom B MuTeprer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKUE CpeacTBa o0ydeHus
(MyJTbTUME-TUHHBINA TPOEKTOP, KOMITBIOTED
(HOYTOYK), JKpaH), BUJICOKaMEpHlI,

IporpaMMHOE 00ecriedeHne

Cnennanu3upoBaHHasi MeOelb, KOMIIBIOTEPHAs
TEXHHMKA C BO3MOYKHOCTBIO BBIX0/1a B
WutepHer u obecnieuenuem gocrymna B UOC,
3KpaH, MyJIbTUMEIUUHBIA TPOEKTOP,
IporpaMMHOe o0ecrieueHue

YuraabpHBIN 3a1
OnoIMOTEKHU

7. Oco0eHHOCTH OpraHM3anuu 00pPa30BaTeJbHOH [1eATENbHOCTH sl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTAMM 3/10POBbSI 1 HHBAJIUI0B

Jlumia ¢ OorpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3710poBbsi (OB3) u WHBaIHIBI
UMEIOT BO3MOYKHOCTh OECHPEISITCTBEHHO TIEpeMEIIaThCsl M3 OJHOTO Y4eOHO-
71a060PaTOPHOTO KOpITyca B IPYTOM, OJTHATHCS Ha BCE ATAXKH y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAaThCA B YUEOHBIX M WHBIX MOMEIICHUSIX C yUETOM OCOOCHHOCTEH
NCUX0(MU3NIECKOTO PA3BUTHUS U COCTOSHHS 37I0POBBSI.

Jliis oOydenus nun ¢ OB3 v MHBaNIKMIOB, HMEIOIINUX HAPYIICHUS OMOPHO-
JIBUTATEILHOTO amnmapara, 00ecIedeHbl YCIOBHS OSCIPENATCTBEHHOTO JIOCTYIIA BO
Bce yueOHbIe moMenieHus. MHpopManmsi 0 CrenuanbHbIX YCIOBHSX, CO3IaHHBIX
s obydaroruxcss ¢ OB3 u wMHBaJMIOB, pa3MelieHa Ha CalTe YHHUBEPCUTETA
www//kgeu.ru. HMmeeTcs BO3MOXKHOCTh OKa3aHUS TEXHUYECKOW  ITOMOIIH
ACCHUCTEHTOM, a TaKXke yCIyT CYpIONEPEBOAYHKOB U TU(PIOCYPAONIEPEBOTUNKOB.

Jis amantanuu K BocmpusaTHio JuiamMu ¢ OB3 w wuHBanmmmamu ¢
HApYIICHHBIM CIIyXOM CIIPaBOYHOTO, Y4YeOHOTro MmaTepuaia I10 JHUCIUTUIINHE
o0ecreYnBarOTCs CIEAYIONINE YCIOBHS:

- UIsl  JIydiIeld OpHUEHTAallud B  ayJUTOPHH, TPUMEHSIOTCS CHTHAJbBI
OTIOBEIICHHS O Havajie W KOHIIE 3aHATHUS (CIIOBO «3BOHOKY MUIIIETCS Ha JIOCKE);

- BHIMaHHE CJa0O0CIBIIIANIEero oO0ydYaromerocss MPHUBICKACTCS MEAaroromMm
KECTOM (Ha IJIeYO0 KJIIeTCs pyKa, OCYIIECTBISIETCS HEPE3KOEe MOXJIONbIBAHUE);

- pasroBapuBas C OOyYarOUTUMCS, TEIarorHYecKuii pabOTHUK CMOTPHUT Ha
HET0, TOBOPHUT SICHO, KOPOTKHMH IPEIIOKESHUSIMHU, O00ECIeurnBasi BO3MOXKHOCTD
YTEHUS TI0 TyOaMm.

KomnieHcarus 3aTpyAHCHHI PEYeBOrO0 W HMHTEIUICKTYaJTbHOTO Pa3BHTHS
ci1aboCpIIanMX 00y4YaloIUXCsl IPOBOJUTCS Iy TEM:

- ACTIOJIb30BAHUS CXEM, THarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAITNIH
C TUTIEPCCHUTKAaMHU, KOMMEHTUPYIOIUMU OTACIIbHBIC KOMITOHCHTHI N300pakeHNUS,

- PETYJISIPHOTO TPHUMEHCHUS YIPaKHCHWH Ha rpauueckoe BbBIJCICHUE
CYIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SIBJICHUI;



http://www.kgeu.ru/

- obecnieyeHus BO3MOXHOCTH Il OOydYaroumerocs TMOJdy4YuTh aJpEeCcCHYIO
KOHCYJIBTAIIUIO 110 AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOIMMOCTH.

JUis  aganTanuu K BocnpusAthio gunamu ¢ OB3 u umHBanmpamu c
HapyLICHUSAMU 3PEHHUs CIIPAaBOYHOT0, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepuaa,
IpEeIyCMOTPEHHOTO  oOpa3oBaTelbHOM  MporpaMMod 1O  BBIOpaHHOMY
HAIPaBJICHUIO MOJIFOTOBKU, 00ECIIEUNBAIOTCS CIAEAYIOIIUE YCIOBHUS:

- BeJIeTCs ajanTaiusi o(UIMAIBHOTO caiita B cet MHTepHET ¢ ydeToMm
0COOBIX TOTPEOHOCTEH MHBAIUIOB IO 3pPEHUI0, OOECIEYMBACTCS HAJIUYWE
KpynHOpudTOBOM CIIpaBOYHON MH(POPMAIIMK O pacIUCaHUU YYeOHBIX 3aHITUH;

- MeJaroru4eckrii pabOTHUK, €ro coOeceaHUK (Mpu HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUM, TMPEACTABISAIOTCS OOy4YalOMIMMCS, TpPU 3TOM
KaXK/IbI pa3 Ha3bIBAETCS TOT, K KOMY MEJaroru4eckuii paboTHUK 00palaercs;

- IEUCTBUSI, JKECTHI, IEPEMEILIECHUS EIArOTMYeCKOro pabOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHas uWHGOpMAIUSA TPEJOCTaBIsSIeTCs] KpynHbIM 1mipudToMm (ot 18
MYHKTOB), TOTAJILHO 03BYUHBACTCS;

- obecnieunBaeTcsi HEOOXOAMMbBIN YPOBEHb OCBEIIEHHOCTH TTOMEIIICHUIA;

- IPEJOCTABIISIETCS. BO3MOXHOCTh HMCIOJI30BaTh KOMITBIOTEPBHI BO BpEMS
3aHATHH U MPABO 3aMKUCH 00BSICHEHUHN HA TUKTO(OH (IO JKEJIAHUI0 00YUYaOIINUXCS).

dopMa TIPOBENECHUSA TEKyUIEd MW NPOMEKYTOYHOM aTTeCTaluud JJIs
obOyuaromuxcs ¢ OB3 u uHBaMMI0B ONpeAeIsieTCs Me1arorudeckuM pabOTHUKOM B
COOTBETCTBUM C YyueOHbIM M1aHOM. [Ipu HeoOxoaumocTu obyuaromemycs ¢ OB3,
UHBAIMAY C YYETOM HMX HHIMBUAYAJbHBIX MCUXO(PU3UUECKUX OCOOEHHOCTEN
JAETCSl BO3MOYKHOCTh IPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MMCbMEHHO Ha
Oymare, NMHCbMEHHO Ha KOMIblOTepe, B (OpME TECTUPOBAHUS M T.M., JHOO
PENOCTABISAETCS JOMOTHUTEIBHOE BpEMsI ISl IOJATOTOBKU OTBETA.

8. Meroanuyeckue  peKOMeHZaUMHM  UIg  [penojaBareied 1o
OPraHU3alHMU BOCIIMTATEIbHON PadoThl ¢ 00y4al0IIUMHUCS.

Metoaudeckoe obOecrieueHHE TpoIecca BOCHHUTAHUS — OOyYarOUIUXCs
BBICTYIIAET OJHUM M3 OMPEEISIIONIX (PaKTOPOB BHICOKOTO KauyecTBa 0Opa30BaHUsI.
[IpemogaBaTens By3a, AEMOHCTPHUPYS BBICOKHH MpodeccHoHaln3M, 3pyIUIUIO,
YETKYI0 TPaXKIAHCKYIO TO3UIMI0, CAMOAWCIIUIUIMHY, TBOPUYECKHH TMOIXOM B
pelieHnu TMpoQeccCHOHANbHBIX 3aja4, B XOJe 00pa3oBaTeNbHOIO Mpoliecca
Croco0CTBYeT OPMHUPOBAHUIO TAPMOHUYHOMN JTHUHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TPEMOAABATEh MOXET HCIOJIb30BaTh
CJIETYIOITHE METOJIbl BOCTTUTATEIbHON PaOOTHI:

- MeTobl GOPMHUPOBAHUS CO3HAHUS JTUYHOCTH (Oecena, TUCIyT, BHYIIICHUE,
WHCTPYKTaX, KOHTPOJb, OOBSCHEHHE, MPUMEP, CaAMOKOHTpPOJb, PAcCKa3, COBET,
yOexAeHue U Ap.);

- METOJIbI OpPTaHU3allUU JEATCILHOCTH M (POPMHUPOBAHHUS OIBITA MOBEICHHUSI
(3amaHue, OOIIECTBEHHOEC MHEHHE, MeAarornyeckoe TpeOOoBaHME, MOpPYYCHUE,
npuydYeHre, Co3JaHNe BOCTIMTHIBAIOIINX CUTYyaIMi, TPEHUHT, YIIPaKHEHHE, U 1. );



- METOAbl MOTHBAIIMU JICSITEIIbBHOCTU U MOBeJIeHUs (0/100peHue, MoOoUpeHHe
COLIMAJIBHOM AaKTUBHOCTH, NOpPULIAHHUE, CO3JIaHHE CHUTYyallUid YycIliexa, CO3JaHue
CUTYyallUH [ SMOILIMOHAIIbHO-HPABCTBEHHBIX MEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipy peanuzauuu JUCHMIUIMHBI MPENOJABATENb JOJDKEH YUYUTHIBATH
CJIEAYIOIINE HAMIPABIICHHS BOCIIUTATEIILHON JIEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe gocnumanue:

- hopMHpoBaHNE y OOYYAIOMIMXCS TEIOCTHOTO MHPOBO33PEHHUS, POCCHICKOMN
UJCHTUYHOCTH, YBXXEHHUSI K CBOCH CeMbe, OOITIECTBY, TOCYIAPCTBY, IPUHATHIM B CEMbE
U OOIECTBE JyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM  IIEHHOCTSIM, K
HAIIMOHAIBHOMY, KYJBTYPHOMY M HCTOPHUYECKOMY Hacieauto, GHopMUpOBaHHUE
CTPEMJICHUS K €70 COXPaHEHUIO U PA3BUTHIO;

- hopMUpOBaHKE y OOYYaIOIIMXCS AKTUBHOM TPAKIAHCKOM  IMO3UIUH,
OCHOBAHHOM Ha TPaJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX 1IEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIIIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEATN30BBIBATH
CBOM KOHCTUTYITMOHHBIE IPaBa 1 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOW KYJIBTYphl  OOyYarOIIMXCA,
paclimpeHrne KOHCTPYKTUBHOIO y4acTHs B MPUHSTHU PELICHUH, 3aTparuBarolInX
UX TIpaBa M WHTEPECHl, B TOM YHWCJIE B PA3IMYHBIX (opmMax camoopraHu3aluu,
caMOyITIpaBJieHus1, OOIIECTBEHHO-3HAYUMOM 1€ TeIbHOCTH;

- popMHUpOBAaHHME MOTHMBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIAIONIUX  MPOTHUBOCTOSITH  AKCTPEMHU3MY,  KceHodoOuw,
JUCKPUMHUHAIIMM TI0 COI[MAJIbHBIM, PEIUTHO3HBIM, PAacOBBIM, HAIIMOHAJIBHBIM
MpU3HAKaM, MEXKITHHUUECKON M MEKKOH(ECCUOHAIbHOW HETEPIUMOCTH, APYTUM
HETATUBHBIM COLIMAIBHBIM SIBJICHUSIM.

/LlyxoeHo-Hpascmeennoe ocnumanue:

- BOCIIUTaHWE YyBCTBA JJOCTOMHCTBA, YECTH M YECTHOCTU, COBECTIMBOCTH,
YBAKEHUS K POAUTENAM, YUUTENSM, JIFOJSM CTAPIIETO MOKOJIECHUS;

- popMUpOBaHUE TPUHIUIIOB KOJUIEKTUBHU3MA U COJIUJIAPHOCTH, JyXa
MUJIOCEPJIUSL U COCTPaJaHus, MPUBBIYKH 3a00THUTHCSA O JIIOASX, HAXOISIIMXCS B
TPYJIHOM KWU3HEHHOW CUTYAllWH;

- popMHUpOBAHUE COJIUJAAPHOCTH U YYBCTBA COIIMAIBHOW OTBETCTBEHHOCTH
[0 OTHOWICHUID K JIIOASM C OTrPAHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBbBS,
MPEOJIOJICHUE TICUXOJOTUYECKUX OaphbepoB MO OTHOIICHHIO K JIIOASM C
OTPaHUYECHHBIMH BO3MOKHOCTSAMU;

- opMHUpPOBAHKE SMOIMOHAILHO HACHIMIEHHOTO M JyXOBHO BO3BBIIIICHHOTO
OTHOIIIEHUS K MUY, CIIOCOOHOCTH W YMEHUSI TIepeaBaTh APYTUM CBOU ACTETUICCKUAN
OTIBIT.

Kynomypno-npoceemumenvckoe eocnumanue:

- popMHUPOBAHNE ICTETUIECKON KaPTHUHBI MUPA;

- popMUpOBaHUE YBaXEHUS K KYJIbTYPHBIM IEHHOCTSIM POJHOTO TOpoja,
Kpasi, CTPaHBbIL;

- MOBBILIICHUE TTO3HABATEILHON aKTUBHOCTH 00YYaIOIIUXCSl.

Hayuno-obpazosamenvnoe éocnumanue:

- hopMupoBaHre y 00y4aromMXCcsi HAYYHOTO MUPOBO33PCHUS;

- bopMuUpOBaHUE YMEHHUS TIOJTy4aTh 3HAHUS,



- bopMupoBaHuEe HABBHIKOB aHANKM3a U CUHTE3a MH(OPMAILIUK, B TOM YHUCIIC B
npodeccuoHanbHOM 001acTH.
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Ipunooicenue k paboueti
npozpamme OUCYUNTUHbBL

denepajbHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa3oBaTe/ibHOe
yupe:kIeHue Bbicuiero 00pa3zoBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIN SHEPTETHUYECKWI YHUBEPCUTET»
(®T'BOY BO «KI'9Y»)

I@ MUHHCTEPCTBO HAYKU U BBICLIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALIUA

KI'DYy

OINEHOYHBIE MATEPHUAJIbI
0 JMCUMIIUHE

b1.0.15.05 [TakeTsl NpUKIIAIHBIX TPOTrPaAMM

(Haumenosanue oucyuniunvl 8 COOMmeemcmeuu ¢ yueOnbiM niaHoM)

r. Kazanp, 2023



OueHouHble  Marepualbl MO  JUCHUIUIMHE, NPEAHA3HAYECHHBI IS
OIICHUBAHUS PE3yJIbTATOB OOYYCHHS HA COOTBETCTBUE WHIMKATOPAM JOCTHIKEHUS
KOMITCTCHIUM.

OrneHrBaHue Pe3yJIbTaTOB OOYUYEHUS IO JUCIUIIIMHE OCYIIECTBISIETCS B
paMkax tekyuiero koHtpois (TK) m mpoMexxyTouHO#l aTTecTaluu, MPOBOAUMBIX
no OaymutbHO-peiiTuHTOBOM cucteme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp 6

PeliTuHrOBLIE TTOKA3aTEIN

HaumeHnoBanue pasnena

DopMBbI U BUL
KOHTPOJIA
I Tekymmii KOHTPOJIb
JlononHUTEIbHEIE
6ammer x TK1
II Texymumii KOHTPOIB
JlonmonHUTEIbHEIE
Gamnel kK TK2
III Texymuit KOHTPOIB
JlononHUTEIbHEIE
Oamnel k TK3
Hroro
ITpomexyTounas
aTTecTarus

16-
0-15 16-21
21

[a—y
=)}

Pazpen 1. «BBenenue» TK1

(o))

Tect

3amuTa 1abopaTopHOit pabOThI 8

KoncnektupoBanue yueOHOTO 5 5
Marepuaia

P 2. «P -
aszgea 2. «PenieHue TK? 19 |0-15 19 19-29
MPUKJIAAHBIX 33121 29
Tect 8

3amuTa 1abopaTopHOit paboOThI 8

KoncnekrupoBanue yaeOHOro 3|10
Marepuaia
Pa3nen 3. «MoaenupoBanue

CHUCTEM MacCcOBOI'0 TK3 20 |0-15 35 20-35

00CTy)KUBaHUS»
Tect 8
3amuTa 1abopaTopHoil paboThI 10

KoncnektupoBanue yueOHOTO 2 |15
Marepuaia
IIpomeskyTOUHAS aTTEeCTAIUA
(3x3aMeH)

oM 0-45

3agaHue IpoMexyTOUHOU
aTTeCcTalluu

0-15

B "
MMCbMEHHOM (popme 1o 0-30

omieram




2. OnieHoYHbIe MATEPHUAJIBI TEKYIIET0 KOHTPOJIA ¥ POMEKYTOUHOM aTTecTAluU
[IIxana orieHKH pe3yJIbTaTOB OOYYEHUS 10 JUCHUIUINHE:

YpoBeHb CHOPMUPOBAHHOCTH
MHJIMKATOpa KOMIETECHINU

. . Huxe .
Bricokuit Cpennamit Huzknit
CPETHETO
3ariaHu-
Kon Kon pOBaHHBIE oT 8510 100 | ot 70 10 84 | o1 55 10 69 | oT 0 mO 54
KOMIIE- HHAUKATOpa €3yJIbTaThI
. p pesy IIIxana oreHUBaHUA
TEHUMH | KOMIIETCHIMU 00yJeHHS TI0
HCLIUIUINHE HEYI0B-
et YJIOBJICT- YA
OTJIMYHO XOPOIIIO JICTBOPH-
BOPUTEIHHO
TEIIBHO
3a4TEHO HE 3a4TE€HO
3HATH:
3Haer 3HaeT ITnoxo He 3maer
OCHOBHBIC HEKOTOPHIE | 3HaeT CIIOCOOBI
CITOCOOBI CITOCOOBI CIIOCOOBI paspaborto
3Hath CII0CO0BI paspaboToK | paspaboTOK | paspaborox | K
pa3paboToK MaTeMaTu4 | MaTeMaTuY | yaremarmy | MATeMaThd
MAaTEMaTUYECKUX | eCKUX eCKHUX CCKHX €CKHUX
MOJICTICH U MOJICNICH U | MOZENICH M |\ roneii 5 | MOMCTICH 1
METOJIbI pEIICHHs | OCHOBHBIE HEKOTOPBIE | /oo METO/IEI
METO/IBI METO/IBI CIICHHS
. emelemﬂ emelemﬂ PEIHeHIA EICCJ'IG oBa
UX U IPOEKTHBIX | P p JCCIIEI0BAT oI
3a1a4u HCCIEI0BAT | UCCIIEA0BAT TENbCKUX
€ILCKUX W
€JIbCKUX M | €JIbCKUX U u
MIPOEKTHBIX | MPOEKTHBIX TIPOCKTHBIX TIPOEKTHBI
3a71a4 3a71a4 3ajiad X3a71a4
YMETh:
YMeTb YMeTb ITnoxo He ywmeer
WCIIONIb30BA | UCIIONB30Ba | yMEET HCIIOJBE30B
Th Th HCIIONB30Ba | aTh
YmMmeTh OCHOBHBIC | HEKOTOpBIC | Th CIIOCOOKI | CITOCOOBI
HCIIOJIb30BaTh CHOCOOBI CHOCOOBI pa3zpaboTku | pa3paboTk
CITOCOOBI a3paboOTKH | pa3pabOTKH | MareMaTH4 | U
OIK-2 | OIK-2.1 pasp pasp
pa3paboTKu MaTeMaTH4d | MaTeMaTH4 | €CKUX MaTeMaTu4
MaTEMAaTUYECKUX | €CKUX eCKHUX MOJEICH H | €CKHX
MoOJene u MOJENeH | | MOJIENeH W | METOMBI MOJIeNIeil u
METOZBI PEIICHUST | OCHOBHBIC HEKOTOpBIE | pEeIIeHUS METO/IbI
HCCIIEI0BATENLCK | METOIBI METObI WCCIIEIOBAT | PEIICHUS
WX ¥ IPOCKTHBIX | PEIICHMS pereHus €JIbCKMX M | HCCIIeoBa
3a7a4 HCCTIEAO0BAT | UCCIENOBAT | MPOEKTHBIX | TEIbCKUX
€JbCKMX M | €JIbCKMX M | 3aJa4 u
MIPOEKTHBIX | MPOEKTHBIX TIPOEKTHBI
3a7a4 3a7a4 X 3a/1a4
BIIAJIETh:
Brnaneer Bnageer Bnageer ITmoxo He
croco6amu OCHOBHBIM | HEKOTOPBIM Bna;[e%T Bna;[e%T
paspaGoToK u ; u ; cnoco6 aMHu cnoco6 aMHu
MaTemaTHueckix | CMOC00aMH | crocodamu | pa3paboTOK | paspaboTo
Moneeii pa3paboTok | pa3paboToK | MaTeMaTHd | K
MaTeMaTH4d | MaTeMaTud | €CKHUX MaTeMaTuy
METOAaMH o
€CKHX €CKHX MOJIeJIEl M | €CKHX
peuieHus o N o
MOJCNeH W | MOJENeH W | MeTomaMHup | Mojened u
UCCICNOBATEILCK | 6cHOBHBIM | HEKOTPHIMH | eIIEeHHS METOIBI
UX W HPOCKTHRIX | METOJAMH | UCCIEN0BAT | PEIIEHHsS
3ana4 METOJAMH | PELICHH €IbCKUX H | UCCIEHOBA




pelieHus WCCIICIOBAT | POCKTHBIX | TEIbCKHUX
WCCIICNIOBAT | €NbCKUX U | 337ad u
CIBCKUX U | POCKTHBIX MPOEKTHBI
MPOEKTHBIX | 3a7a4 X 33134
3aja4
3HATH!
3HaeT crocoOb! 3Haer 3Haer ITmoxo He 3naer
IPUMEHCHHUS OCHOBHBEIC HEKOTOPEBIC 3HaeT CII0COOBI
MaTeMaTH4YeCKHX | CTIOCOOBI CII0CcO0BI CIIOCOOBI NPpUMCHCH
MOZ[@JICI‘/’I u IIPUMCHCHU IIPUMCHCHU MIPUMEHEHU us
METOIbI, o o oq MaTeMaTud
NPOBEPKH UX MaTeMaTu | MaTeMatHi | \aremarpy | CCKMX
ATICKBATHOCTH, ECKHX ECKHX CCKIX Mozenet u
JR— MoziesIel M | MOJENeH W | |y onon | METOIBL
METO/IBI, METO/IBI, MIPOBEPKU
PE3yIIbTaTOB HpoBepKH HpoBepKH METO/IBI, X
pelIeHus 3a1a4 MIPOBEPKHU
150'¢ 150'¢ aJICKBaTHO
Hgoq)eCCHOHam’H aJICKBATHOC | aleKBAaTHOC | ' CTH,
ON ACATCIBHOCTH | 1y " apanuza | i, ananuza | AACKBATHOC | pannsa
pesyibTato | pesyibraro | W, AHATMH3A | hesypprar
B pemenus | B pemenus | PE3YIBTATO | op
3amaq 3amaq B PCHICHUA | permeHus
npodeccuo | mpodeccuo | 3aAad 3a1a4
HaJTBLHOM HaJTBLHOM npoeccno | mpodeccuo
JESTeNbHOC | IESITEIbHOC | HAaJIbHON HAJIBHOM
™ ™ JIESATEIIbHOC | IeSITEIIbHO
TH CTH
YMETh:
YmMeTh YMeTb IInoxo He ywmeer
HCIIOJIb30Ba | UCIIONB30Ba | yMeEeT UCTIOJB30B
Tb Tb UCTIONb30Ba | aTh
OCHOBHBEIE | HEKOTOPBIE | Th CHOCOOBI | CITOCOOBI
OIIK-2.2 VMeTh CIIOCOBBI CIIocoOBI NPUMEHEHU | IIPUMCHEH
HCIIONIb30BATh npumeneny | TPUMCHCHH | 51 i
CIIOCOBEI 4 o MaTeMaThd | MaTeMaTud
TIpUMEHEHHS MaTemaryy | MATEMATHY | €CKHX ECKHX
€CKHX MoneJIe W | MoJeNnel |
MaTeMaTHUYECKUX | €CKHX N
o N MoOzeNel W | METOIHI, METOIBI,
Mojienei u Mojene u
METO/TBI, MIPOBEPKHU MIPOBEPKHU
METO/IBI, METO/IBI, pOBEpKH X X
TIPOBEPKI X TIPOBCPKH 1704 aZIeKBaTHOC | a/IEKBaTHO
aNnCKBaTHOCTH, nx aJIeKBaTHOC | TH, aHAJIN3a | CTH,
aHanu3a aNCKBaTHOC | 1y apanm3a | pe3ysbTaTo | aHaimsa
pe3yIbTaTOB TH, aHAIIN3A | ne3ynpTaTO | B PEIICHHS | PE3YJIbTaT
pelICHUA 3a1a4 pE3YIbTATO B peueHud | 3aj1a4 OB
npodeccHoHabH | B PELICHUS | 3324 npoeccuo | pemeHus
Oif ICATEIBHOCTH | 337124 npodeccuo | HalbHOI 3a1au
npodeccuo | HaIbHOMI JIeSATENIbHOC | TIpoheccuo
HaJIbHOU JIEATEIIBHOC | TH HaJbHOU
OeATeJIbHOC | TH ACATCIIBHO
TH CTH
BIIAJIETh:
Biageer Buazeer Buazeer IInoxo He
CIIOCOOHOCTHIO criocobuoc | criocobroc | B1AACET BJazmeeT
WCIIOJIE30BATh CIOCOOHOC | CIIOCOOHOC
CTHIOCOOBI TPIO TPIO TBIO TBIO
WCTIONIB30Ba | MCIIONB30Ba
MIPUMEHEHUS WCTIONB30Ba | UCIIOIH30B
MATeMaTHYeCKHX | '° e Th CIIOCOOBI | aTh
Mojenei u OCHOBHBIC | HCKOTOPBIC | 11yyvenenn | crioco6bl
METOIbI, CIOCOOBI CHOCOOBI q npHMeHeH




MIPOBEPKHU UX MPUMEHEHU | MPUMEHEHW | MaTeMaTu4d | W
aJIeKBAaTHOCTH, Pl Pl €CKHUX MaTeMaTuy
aHalli3a MareMaTud | MaTemaTHd | MOJENEH U | €CKuX
pE3yJIBTAaTOB CCKHX CCKHX METO/IEI, MojeaehH u
pelieHus 3a1a4 Moneneii u | Momeneii u | IPOBEPKH METO/IEI,
ngo@eCCHOHaan METO/IbI, METO/IbI, 1504 MIPOBEPKU
O CATENBHOCTH | 1yopenicy HPOBEPKH aJleKBaTHOC | UX
X X TH, aHaJIu3a | aJeKBATHO
pe3yipTaTo | CTH,
aJIeKBaTHOC | aJ€KBATHOC
B pCIIEHUS | aHaln3a
TH, aHAJIM3a | TH, aHAJIK3a
AT erato | AT pe3ynbTaT
pesy. O | Pesy 0 npodeccro | oB
B PCLICHHS | B PCLICHUS | oo o peeHHs
3amaq 3amaq IesATeNbHOC | 3a1a4
npo@ecsno npo@ecsno ™ npodeccuo
HaJILHOM HaJILHOM HATBLHOM
JACATCIBHOC | ACATCIBHOC eI TEIILHO
TH TH CTHU
3HATh
3Haer 3Haer
IInoxo He 3naer
OCHOBHBIC | HEKOTOPBIE | o0 METOLIbI
METO/IBI METO/IBI METOMBI penieHus
Pemaer PCIICHIA PCIICHIA pereHus IPaKTHIEC
NPAKTHYECKHE HPAKTHICCK | HPAKTHICCK | mpakTHdeck | Kue 3aJa4n
M€ 3a7a4M C | Ue 3aJa4H C
St ¢ I HMiHeHH I HMiHeHH e | o
NpUMeHeHHEM eﬁ eﬁ NpUMEHEHU | IPUMEHEH
M neM
MaTeMaTHYeCKUX N ©
. MaTeMaThd | MaTeMaTu4 | MarTeMaTdd | MaTeMaTh4
MOJICTICH U
ECKHUX ECKHUX €CKHUX €CKHUX
METOJIOB, N N . .
Mojiene U | Mojeneli | MOJieled U | MOJeNIeH 1
OIICHHUBAET
METOJIOB, METOJIOB, METOIO0B, METOIO0B,
HaJIE)KHOCTD U
OlLICHHBAcCT OlLICHHBacCT OLICHUBACT OLICHUBACT
Ka4eCTBO
(byHKIHORUPOBaH HAJI©KHOCT | HajgexHocT | HAACKHOCT | HANCIKHOCT
HZCHUEM b bH bH . .
Ka4yecTBO Ka4ecTBO Ka9ecTBo Ka9ecTBo
(GYHKIMOHHU | (DYHKIIMOHU dynxunonn | dpynxunon
pOBaHHs pOBaHHs poBaHUS HPOBAHUS
CHUCTEM CHUCTEM cHcTeM cHcTeM
OIIK-2.3
YMETh
YwMmeer YwMmeer ITnoxo He ymeer
pemartb pemaTb yMmeeT peniatb
OCHOBHBIE | HEKOTOpbIE | PCHIaTh HEKOTOPBIC
Vmeer pemaTs HpaKkTUUecK | mpakTudeck | HEKOTOPBIC | TIPAKTHICC
NPaKTHYECKUE Ye 3amauu ¢ | ue 3agauu ¢ | HTPAKTHYECK | KHE 3a/1a9n
3a/1a4m ¢ IpUMeHeHH | npuMeHeny | MC3aAaqu ¢ | C
HpHMEHEHHEM oM oM MPUMEHEHN | IPUMEHEH
MaTeMaTUIeCKuX | MareMatnd | Maremarud | oM HeM
. MareMaTHd | MaTeMaTH4
MOJIEIICH U ECKHUX ECKHUX
. N €CKHUX €CKUX
METOJIOB, MOJETIe U | MOJENeN 1 . .
MoOJieIe U | MoJelleH u
OIICHUBAET METOJIOB, METOJIOB, METOJIOB, METOJIOB,
HAJIEKHOCTh U OUCHHMBACT | OUCHUBACT | (1 opnpaor | oneHUBACT
Ka4eCcTBO HAJEKHOCT | HANCKHOCT | ponoswnoct | HAafeKHOCT
(YHKIMOHUPOBAH | b U bH b b
WS CUCTEM Ka4yeCTBO Ka4yeCTBO Ka4eCTRO Ka4eCTRO
(yskunonn | pyHKUMOHM | pyHKIMOHH | QYHKIHOH
poBaHUs poBaHUs poBaHUs UPOBaHUS
CHCTEM CHUCTEM CHCTEM CHCTEM

BJIAJIETD




He

Bnaneer Bnaneer Ilnoxo
HEKOTOpPBLIM | BJIAZCCT Baaseet
HOBHBIM
OCHO P HEKOTOPHI
u u HEKOTOPBIM M
u
Bnaneer METOJIaMU | METOJIaMU Meromavy | MeToAaMH
METOIaMHU pelieHus pelieHus peleHus
pelieHus NPAaKTHYECK | mpakThyeck | PEIICHHA NpaKTHYEC
I MPAKTHYECK
PaKTUYECKUEC We 3aJ1a44 C | M€ 3aJ]auu C e sy ¢ | KU€ 3878
3a]a49u ¢ MPUMEHEHHU | MPUMEHEHU A c
MPUMEHEHU
MIPUMEHECHUEM eM eM ent NpUMeHeH
MaTeMaTHYECKMX | MaTeMaTH4 | MaTeMaTHd ueM
. MareMaTH4
MojeseH u SCKUX SCKUX CCKIIX MareMaTH4
7| 7| o €CKHUX
METO/IOB, MoJieNIeli M | MOZICNEH U | |\ o onei oy }
OILICHUBAET METOO0B, METOO0B, METOJI0B MOJCJICU U
b
METOJIOB
HaJCKHOCTh U OLICHMBACT | OLCHMBACT | Gyenppact t eHﬁBaéT
Ka4eCTBO HAJISKHOCT | HANEKHOCT | yaneschocr | O
(GYHKIIMOHUPOBAH | b U bU b U HaJ(EKHOCT
sl CUCTEM Ka4eCcTBO Ka4yecTBO Ka9eCcTBO bH
Ka4eCcTBO
(GyHKUMOHM | QYHKUMOHHM | (yHKIMOHH (Y HKIHON
poBaHuUs poBaHHMs POBaHMS YHKIL
UPOBAHUS
cucTeM CUCTEM CUCTEM
CUCTEM
3HATh
3Hathb 3HaTh IInoxo He 3maer
OCHOBHBIC HCKOTOpBIC | 3HACT METO/IbI
METOJIbI METOJIbI MCTO/IbI paspaboTk
3HATb OCHOBHBIC | pa3paboTKu | paspaboTku | PaspaboTKu | u
METOIBI KOMITBIOTEp | KoMmmbioTep | KOMIBIOTCD | KOMIIBIOTE
pa3paboTKu HBIX HBIX HbIX PHBIX
KOMITBIOTEPHBIX nporpaMm | mporpamm | IPOTPaMM | TIPOTPaMM
MpOTpamM, bl, bl, B, B,
NPUTOAHBIX | TPUTOIHBI
MPUTOMHBIX IS MPUTOAHBIX | TIPUTOTHBIX s < st
MTPAKTHIECKOTO TUIS TSt
MIPUMEHEHUS NpaKTHYecK | mpakTHueck | Do ek | PAKTHHAC
p P p oro KOTO
oro oro NPUMEHEHU | PUMEHEH
NPUMEHEHHU | NIPUMEHEHH | o -
s s
yMETh
VYMeer VYMeer Ilnoxo He ywmeer
OIK-4 | OMK-4.2 HCIIOJIB30Ba | MCIIOIB30Ba | YMECT HCTI0JIB30B
i o 6 b UCIIOJIB30BA | aTb
OCHOBHBIC | HEKOTOpble | TP HCEKOTOPBIC
Vacer METOJIBI METOBI HEKOTOPBIE MCTOI[6H
paspaGoTku | paspaGotkm | METOAR! paspabotk
pa3pabaThIBaTh pa3zpaboTku | u
KOMITBIOTEP | KOMIBIOTED
KOMITBIOTEPHEIC KOMIIBIOTEP | KOMITBIOTE
HBIX HBIX
MPOTPaMMBI, HBIX PHBIX
porpaMm | mporpamm
MPUTOHBIC JJIS o o nporpaMM | IpOrpamm
MPaKTUYECKOTO ’ ’ BI, bI,
e — MPHIOAHBIX | MPHIOAHBIX | pyrronprx | mprrosse:
AT AT IS X s
HPAKTHICCK | IIPAKTHICCK | pakTHdecKk | IMpakTHYEC
oro oro oro KOTO
NPpUMCHCHN | TPUMCHCHH | IpUMEHEHH | IPUMEHEH
A A q us
BJIAJICTh
Bnageer Bnageer Bnageer ITmoxo He
CIOCOOHOCTBIO CHOCOOHOC | cocoOHOC | BJIAJCET BIajceT
pa3pabaThIBaTh TBIO TBIO CIOCOOHOC | CITOCOOHOC




KOMITbIOTEPHBIC
MIPOTPaMMBI,
MIPUTOJTHBIC JIS
MPaKTUYECKOTO
MIPUMEHEHUS

WCIIONTb30Ba
Th
OCHOBHBIC
METO/TBI
pa3paboTKu
KOMITBIOTED
HBIX
porpaMmm
bl,
MIPUTOTHBIX
TSt
NIPAKTUYECK
oro
MPUMEHEHU

HCIIOJNTb30Ba
Th
HEKOTOPBIE
METO/TBI
pa3paboTKu
KOMITBIOTED
HBIX
porpaMm
BI,
MIPUTOTHBIX
TSt
NPAKTUYECK
oro
MPUMEHEHU

TBIO
WCIIOJIb30Ba
Th
HEKOTOPBIE
METO/IBI
pa3paboTku
KOMITBIOTED
HBIX
porpamMm
BI,
HPUTOTHBIX
TSt
HPaKTHIECK
oro
NpUMEHEHU
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OHCHKa «OTJIHUYHO» BBICTABJIICTCA 3a BBIIIOJIHCHUC JlCl60pCll’I’lOprlx pa60m

6 cemecmpe;, mecnosovlx SCIOCZHMIJ,’ 2]1y60K0€ NOHUMAHUe pa60Wlbl 6 cucmemax

KOMI’lbIOWlepHOIZ mamemamuKrku, peuleHus ¢ UX noOMouwbio mMamemamudecKux u

npakmuieckux 361061'{,
codepafcameﬂbnble omeenivl  HA

npakmuyeckoe 3a0anue);

BbINOJIHEHUSL  UHOUBUOVATbHLIX  3A0AHUL,

gonpocevl  Ounema

noJjiHsle U
(meopemuqecme u

OneHKa «X0poII0» BBICTABIISAECTCS 32 BBIOJHEHUE 1a00PAmMOpHbIX pabom

6 cemecmpe,

mecmosvix  3a0aHull,

NOHUMAHUe pa50mz;z 6

cucmemax

KOMI’lbiOWleHOlZ mamemamurku, peweHusl ¢ UX NOMOUuLbro mMamemamudecKux u

npakmuieckux 3a0a1¢, 6blNOJIHEHUA quueudyaﬂbezx SCIOCZHZ/HZ, omeembvl HA
80npocol ounema (meopemuuecxoe uiu npakmudecxKkoe 3610611—[1/18),'

OneHka

«YAOBJIETBOPUTECJILHO»

BBICTaBJIACTCA

1abopamopHbiX pabom 6 cemecmpe U mecmosvlx 3a0aHULL,
OueHKka «HeyJA0BJIeTBOPUTEJIbHO» BBICTABIISICTCA 3a €1a00€ U HEMOJHOEe

BBITIOJIHEHUE 1AO0PamopHbuIX pabom 6 cemecmpe U mecmosulx 3a0aHUl.

3a BBIITOJIHCHUC




3. IlepeyeHb OLEHOYHBIX CPE/ICTB

Kparkas

XapaKTCPpUCTUKa OHLCHOYHBIX CPCACTB,

WCIIOJB3YEMBIX TIPH

TEKYIIEM KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTalluu 00yJaroIerocs

IO AUCHUITIINHC!:

Huorce npuseden nonHvill nepeyeHb OYEHOUHBIX CPEOCMS.

H3 Heco

HeobXo0uMo 6vlbpams MOJNLKO me cpedcmea, Komopvle ucnoavdyiomes ¢ OM,

ocmaibHble YOaiumo.
HanmenoBanue Onncanue
OLICHOYHOT'O Kparkas xapakTepucTuka OlleHOYHOTO CPEJICTBA OIICHOYHOTI'O
CpeacTBa CpeacTBa
KoncnexktupoBanue | Kparkoe TekcToBOE MpeicTaBICHHUE MTepepadoTaHHOM
Ilepeuensb pazaenon
y4eOHOro Matepuaia uHhOpMaIuu
MynsTrMenuiHas [IpencraBnenue conxepxanusi ydeOHoro marepuana c¢ | Tematuka
npesedTaiwsi (MII) | ucronb30BaHMEM MYJIBTUMEINIHBIX TEXHOJIOTHI Mpe3eHTaNI
Ilepeuens 3amanuii u
. BOIPOCOB ISl
Ortuer o Boeimonnenne maboparopHoit padotel.  OdopmiieHue SaH_II;)/ITBI A
nabopaTopHoOit oTYeTa, 3alluTa Pe3yJabTaTOB JAOOPATOPHON PaOOTHI .
nabopaTopHOH
pabore (OJIP) 10 OTYETY
paboThl, IepevyeHb
TpeOOBaHUH K OTYETY
CpencTBo OLIGHKHM yMEHUsS NMPUMEHSATH IOJyYEHHBIE
TEOPETUYECKNE 3HAHUS B TMPAKTUYECKOM CHUTyalUu.
[IpakTuueckoe Kommnekr 3agau u

3ananue (113)

3ajaHye HAMpaBIICHO Ha OLIEHUBAaHUE KOMIETEHLIUN
MO0 AUCUUIUIMHE, COJACPKHUT YETKYI0 MHCTPYKILHIO IO
BBITIOJHEHUIO WK AJITOPUTM AEHCTBUI

3aJIaHUN

Cucrema CTaH1apTU3UPOBAHHBIX 3a/laHuH,
KoMIieKT TecToBbIxX
Tecr ITO3BOJISIOIIAS aBTOMATHU3UPOBATh Ipoueaypy sananmii
M3MEpEHUs YPOBHS 3HAHUM U YMEHHI 00y4aromerocs
4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMH WJIH WHbIe MAaTEpPHAJIbI,

Heo0XoAuMBbIe /ISl OLCHKH 3HAHM, YMEHMI M HABBIKOB, XaPAKTEPHU3YIOLIHNX
3Tanbl GOPpMUPOBAHMSA KOMIIETEHIUH B IPpoLecce 0CBOCHHUS IMCUMIINHBI
Ilpumep 3a0amnus
CdopmupoBaTh BEKTOP-CTPOKY, BEKTOP-CTOJIOE.
CdopmupoBaTh MaTpHILy 3aJJaHHOTO pa3Mepa.
CdopmupoBaTh MaTpUIly 3aJaHHOTO BHUJA.
Onpenenuth 3HaUeHUE (PYHKIIMM MATPUYHOTO apryMEHTa.
Pemuth cucteMy JIMHENHBIX YPaBHEHUN.
Peunte HENMMHENHOE YypaBHEHUE.
Peunte cucremy HEIMHEWHBIX YPABHEHUU.
[TocTpouts rpaduk GyHKIMH OJHON TEPEMEHHOM.
[TocTpouth rpapuku QyHKUIUNA OAHOW NMEPEMEHHHA B OJHOM TpaduuecKoM

OKHC.

[TocTpouts

rpagukd  QYHKIUHA OAHOW TMEPEMEHHM

rpaduueckux okHax (dyHkuus subplot.
Odopmuts rpaduk QyHKIIMM OFHON TIepeMeHHOM (yKa3aTo Ha3BaHHUE
rpaduka, opopMUTh Ha3BaHUE OCEH, JIETeH/IA).

B HCCKOJIbBKHX




[Toctpouts rpaduk pyHKIMM JBYX EPEMEHHBIX.

Onpenenuts s3KkcTpeMyM (HYHKIIUU OJHOU MEPEMEHHOM, TBYX MEPEMEHHBIX.

IIponHTEprIONMPOBATH 3a1aHHBIN P JAHHBIX.

Ucnons3oBate mpmioxkenue Basic Fitting (MatLab) qist uaTepmionsmum
(GYHKIIMN OJHON EPEMEHHOI.

YucneHHO MPOMHTETPUPOBATH 3aJaHHYI0 (DYHKIIHIO OJHOM MepeMEHHOM!.

Haiitm  pemeHuii  3agaHHOTO  OOBIKHOBEHHOrO  Jud(epeHInaILHOrO
ypaBHeHus (OLY).

Haiitu pewmenne 3ananHoii cucrembl OJ[Y. CocrtaButh mnporpammy ,
PEILIAONIIYIO0 3aJaHHYIO 3a7a4y.

[ rekymero konrpoJs TK1:

IIpoBepsieMmass KoMHeTeHIUs: OIK-2 Cnoco6eH 060CHOBAHHO BBIOMPATh, JOPaGATHIBATE U
HPUMEHSTh JUIs PELICHUs] UCCIEN0BATEIbCKUX U NMPOEKTHBIX 33/1a4 MaTeMaTUYeCKUE METOIbl U MOJEIIH,
OCYILECTBIISTh MIPOBEPKY aIeKBATHOCTH MOJIENIeH, aHAIU3UPOBATh PE3yJIbTaThl, OLICHUBATH HAJEHKHOCTD U
Ka4uecTBO ()yHKIMOHUPOBAHUSI CHCTEM

Koncnexmupoeanue yueonozo mamepuana

Paznen 1. Cucremsl komnberoTepHoit MateMatuku (CKM). MaTepdetic u ocHoBBI padoTsl B CKM
OTtuert no J1abopaTopHoii padore

Jlabopamopnasn paboma 1. intepdeiic u ocHoBHBIE 00bekThI MatLab, Scilab, Phyton

Lleanb 3aHATHS: O3HAKOMJICHHUE C MTOJIB30BATEILCKAM HHTEP(EHCOM M OCHOBHBIMU O0BEKTAMHU
mareMmatuueckux rmakeros MATLAB u Scilab

IIporpammupoBanue aaredopandeckux Boipaxenuil B CKM MatLab u ScilLab
Bo Bcex 3amanusx tpeOyercs 3aHECTH B HEKOTOPYIO MEPEMEHHYIO 3HAUSHHSI BbIPAKEHHM

npu 3a7aHHBIX X = — 1,75-103 n y =3,1m,.

2.3
X + X ) X + X
L | € siny 27 cosy +1n [siny| - e’ siny+2" cosy

200x + y 200x +y

3/x —siny | x|\/1—x2
J1—x2  3/x—siny

2. Z =arctg

T_(siny+sin2y+sir13y)4 1+sir1y+sin2y+sin3y
3. 1+siny+sin2y+sin3y or
ex
oy "y
4. w={1+—2 |

xX+igy



(x+1ny)3
R=sh-——=——-ch In y)4/| x—1
5. s Ty c [(x+ ny)/| x ny|]
\/cos2y+sin4y+\/ex+e_x

6. H =
(e* +e ) (sindy +cos2y —2)°
. _ e*siny+e Y cosy
7. O=,e*siny+e “cosy+,[1+
gy
> 3 fx(1+x)%(1+2x)°
8. A=3xA+x)A+2x)" +3
In|ctg y|
9 S = arctg |X_Siny n x+Sin)’|+e(x—siny)(x+siny)

‘x+siny X—siny

. X A—Xx _
0. B 1 +arcsin(cos2y) N 2743 1

2% 437X X +arcsin(cos2y)

KOHmpOJleble 60RpPOCobl
1. Kak npencraBisroTCst AEMCTBUTEIBHBIE YMCIIA ITPY BBIYUCIEHUSIX B CUCTEME
MatLab?
2. Kak n3meHuTh hopMar npecTaBiICHUs JCHCTBUTEIHHBIX YHCET B KOMaHTHOM
OKHe?
3. Kakum o6pa3om oOBABISAIOTCS TIEpeMEHHbIE B si3bike MatLab?
4. Kak caenaTh Tak, 4TOOBI pe3yJIbTaT JSUCTBUM, 3alIMCAHHBIX B OYEPETHON CTPOKE
a) BRIBOAMJICS B KOMaHAHOE OKHO; 0) HE BBIBOJWIICS Ha dKpaH?
5. Kakyro posnb urpaer cucremMHasi nepeMeHHas ans?
6. Kak BO3BpaTuTh B KOMaHAHYIO CTPOKY paHEe BBEACHHYIO KOMaHIy ?
7. Kak BBeCTH 3HAU€HHS] KOMIUJIEKCHOTO YKCJIa, U B KAKOM BHUJI€ OHO BBIBEAETCS HA
AKpaH?
8. Kak Ha s3p1ke MatLab oOecrieunTts Cli0)KeHHE, BBIYUTAHUE, YMHOXKCHHE,
JICJICHUE U BO3BEJCHUE B CTENIEHb KOMIUIEKCHBIX YHCEI?
9. Kakue dhyHkimu paboThl C KOMIUIEKCHBIMU YHCIIAMU TTPEAYCMOTPEHBI B SA3BIKE
MatLab?
10. Kak BBoAsiTCSl BEeKTOPHI B si3bike MatLab? Kakumu ¢hyHKIUSIME MOYKHO
dbopmupoBaTh BEKTOPHI B si3bike MatLab?
11. Kakue ¢pynkuun MatLab pa3pemator npeoOpa3oBbIBaTh BEKTOP MO3JIEMEHTHO?
12. C nomo1upto kakux cpeAcTB B MatLab ocymiecTBisitoTcs OCHOBHBIE OnE€pariiu
¢ BeKTOpamu?
13. Kak BBoAsTCS MaTpuilbl B cucteme MatLab?
14. Kakue ¢pynkunn umerorcs B MatLab nnst hopmupoBanus maTpuil
ONPENETICHHOrO BUaa?



15. Kak cpopmupoBath MaTpuIly: a) Mo 3aJaHHbIM BEKTOpaM €€ CTPOoK? 0) 1o
3aJIaHHBIM BEKTOpaM €€ CTOJOIOB? B) IO 3aJJaHHBIM BEKTOpPaM €€ TuaroHaien?
16. Kakue ¢pyHKIIUHN MO3IEMEHTHOTO peoOpa3oBaHus MaTpullbl ecTh B MatLab?
17. Kak ocymiectBisitorcsa B MatLab oObuHbIE MATpUUHBIE OnIepanun?

18. Kak pemuts B MatLab cuctemy nmuHelHHBIX anreOpandecKux ypaBHEHUN?

Tecm.
1.Kak onpenensercs B cucreme MATLAB ctpoka KOMMeHTapueB?

- CUMBOJIOM «%0»

- CUMBOJIOM <(»

- CUMBOJIOM «!»

2. Kak otnnuuTs nosie pegakropa ot padouero mpocrtpanctsa MATLAB?
- B peakTope HyMmepyeTcs cTpoka 1,2,3 u 1.1., pabodee mpoCTPaHCTBO — KaKaast
CTPOKA HAYMHAETCSI CHMBOJIOM - »

- pabouee MPOCTPAHCTBO — KaXK/1asi CTPOKA HAYMHAETCSI CAMBOJIOM - %, a B
penakTope — nudpamu

- pabouee MpPOCTPaHCTBO — KaXK/1asi CTPOKA HAYMHAETCSI CUMBOJIOM - %, a B
peaakrope — »

7. Kak B cucreme MATLAB o603HauyaeTcsi paBeHCTBO?

JlaGopaTtopHas padora 2. DopMuUpoBaHUE BEKTOPOB U MaTpuil. Perenre cuctem JTMHEHHBIX
ypaBHeHmii. Onepanuu ¢ noimHoMamu B MatLab, SciLab, Phyton

Hean 3ansamus: VcnonszoBanue maremarnuecknx maketoB MATLAB u Scilab st pemenus
CHUCTEM JIMHEHHBIX YpaBHEHUN. 3HAKOMCTBO C OIEpaIusiMU C TOJIMHOMAMH.

Omnepanun ¢ MaTpUIAMHU

Beenure maTpuilsi

10 2
~9.8 44 13 s 0 1 0.1 02 -13 07
A=|-57 01 08}, B=|_ | C=/-02 03 22 08
24 44 86 19 23 65 49

8 9 0]

Y HaliIuTe 3HAYEHUS CIICIYIOIINX BhIPAXKEHUMN.



Bapuanmut 3a0anuii

1.(4% + B (4% -3cB)T 2. A +24° —4cB 3. BAC-4cTBT

4.3BA>C—BAC +2BC s.—3cT 4c-BBT 6. (BCB—4cT)4*
7.(ABT —c)(C + 4BTH)! -34 8. (ABTB)Y* —24° +ccT
9. c(BBT +cTc)cT -84 10. 2447 —(CB)?* + 44
Tecm.

1. Kakoii Bektop Hanucad: c= [4;5;8];

- BEKTOp-CcTO0€1

- BEKTOpP-CTPOKa

- MaTpuIa

2. Kakoii BekTop Hanucad: ¢=[1 2 3 4];

- BEKTOP-CTOJIOCII

- BEKTOP-CTPOKa

- MaTpuIa

3. Kaxoii Oyzget otset nipu 3anucu: ¢=1:2:10?

-13579

-12345678910

-1357911

4.Kakoii komanyioit MATLAB BeinonssieTcst pacueT K03hGUIIMEHTOB MOJTHHOMA?
- polyfit()

- polival()

- roots()

5. Kakoit komagnoii MATLAB BbeInoJIHSIETCST BRIYKUCIIEHUE TOJIMHOMA?
- polyfit()

- polival()

- roots()

6. Kakoit komannoit MATLAB paccuuThIBatOTCS KOPHHU MMOJMHOMA?
- polyfit()

- polival()

- roots()

Jlabopamopuasa paooma 3. JIsymepHas u TpéxmepHas rpaduka B MatLab, Scilab, Phyton
Heab 3aHaTHA: HCTIOIB30BaHKEe MaTeMaTHaecknx nmakeroB MATLAB, ScilLab Phyton nns
rpauIeCcKux MOCTPOCHUH

IIpakTnyeckune 3a1aHusA

1. Tloctpouth rpaduku (YHKIUNA OJHOW TMEPEMEHHONW Ha YKa3aHHBIX
uHTepBaiax. BoiBecTu rpaguku pa3nuyHbIMU CIIOCOOAMM:
. B OT/I€JIbHBIE TpaUUECKHe OKHA,
. B OZJHO OKHO Ha OJTHU OCH;



. B OJHO OKHO Ha OTACJILHBIC OCH.
Ha Fpa(I)I/IKaX AaTb 3arojiIoOBKM, pasMECTHTb IIOAINHCH K OCAM, JICTCHOY,
HCIIOJb30BAaTh Pa3IMYHbLIC IBETA, CTUIINU JIMHUW U TUIBI MapKCpOB, HAHCCTHU CCTKY.

Bapuanmut 3a0anuii

1. f(x)zsinx; g(x) :Siﬂzx; x€[-27,3x]
1(x) =0.01x%, v(x) = e"x' x e[—n.2,9.4]_

2. f(x)—smx g(x) = cosx” . xE[-7z,7]

1(x) =0.01x? : u(x) = : xE[—E,E]_

3. FE)=x"+2x" +1. g(x) = (x-D*, xe[-11],
(x) = ME; v(x)ze'xz; x€[0,1]

4 Jx)=Inx. g)=xlnx. xe[0.2,10]

2(x) :xlﬁ; v(x) = JE; x€[0,8]

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

u(x) = JH; v(0)=x". x€[-06,0.5],

6. Jx) :xg; g(x) = x3; x<[-1,1]

1:(x) :xﬂ'; vix) ij; x<[-1,1]

7 Jx)= arcsinx; g(x) = arccos X xe[-1,1]
u(x)= arctgx; v{x) = arctg 3:.::; x€[-1,1]

g f(x)=shz, g(x) =chx, xE[-1,1]

u(x)=e” . v(x)=e . x€[-060.6]

s X
f() x . glxi=e cosx xE[DUlEJ‘E]

u(x)—smﬂn':x+1)j v(xj—cosﬂn{x+l}) xelo, 2x]
10, S =x" - glx) = x x; xe[0.1]]

1
TS ex s xefo).

2. Tloctpouth TpaduK KyCOYHO-33JlaHHOW (YHKIIMH, OTOOpa3UTh BETBU
pPa3HBIMU I[BETAMU U MapKEPaMHU.



Bapuanmut 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)=¢ —x, 0{xsl
9:5% 9 o x <12 COS fIx, 1< x 2 5
3 F=xslay
arcsin x— 1 02 x <1 |;r:| —24x 41
Jx)=¢  ZT-x 1<x<T 0 piy- sinZx,  1<x<2
5 COS X %{xiﬂ6 {2—x}3, 9 ¢y {3
f i X —_ —
(x-12, -2<x<1 T’-’I S S =l
F@y=q cosZx  1<x<3 Jlxy=q - ~l1<xsd
. T 3<x48, g 1¢ x<2
A PP rilogy x, 1<x<2
F =4 %, —1<x <l Ffa)= /2, 2¢x<3
. 2-x° 1<x<2 22, 3¢x<35

3. IlocTpouts rpaduk napaMeTpuuecku 3aJJaHHOW (PYHKIIMH, UCTIOJIb3Ys
plot u comet ¢ < [0, 27].

Bapuanmut 3a0anuii
= 2sin f — 25 = -2
5 x(f) = Z2an f Z 5 28 y(t) = 2cost 3 cos 2 .

b

1 x(E)=f—sn i, vi£) =1-rcost

a
Pt
o

Lyplonsd
llil'ﬁ Ecosm.ﬁ.

F_1

e yit) =Y9cos

5 X =% s 4 x(€) =cost. y(f) = sinfsin £)

5 x(t) =e Tcost . y(f) =sin ¢ 6. it =e Tcost. yi(f) =2 sine
7 xE) = —2m) . yiE) =sm ¢ ] () = i(f—2m) . yiE) =smé

9 x(E) = i(f—2x)  wi{t) =sm & cosé 10 x(£) =sin £ +cos £ vif) =sm £ cosé

4. BusyanuszupoBaTh (PYHKIMIO JIBYX MEPEMEHHBIX HA MPSIMOYTOJIbHOM
00JIaCTH OIpeAENICHHsI PA3IMYHBIMU CIIOCOOAMMU:
® KapKacHOW MOBEPXHOCTHIO;

® 3aJIMTOH LIBETOM KapKaCHOﬁ IMOBCPXHOCTLIO,



® [IPOMApPKUPOBAHHBIMU JIMHUSMH YPOBHS (CaMOCTOSATENbHO BbIOpAThH
3Ha4YeHUs PYHKIUH, OTOOpakaeMble JIUHUSIMU YPOBHS);
® OCBEUIEHHOM MOBEPXHOCTHIO.
Pacnonoxuthk rpaduku B OTIIETBHBIX IPAPUUECKUX OKHAX U B OJHOM OKHE C
COOTBETCTBYIOIIIMM 4YHUCJIOM Tmap oceld. llpencraButh BUA KapKaCHOM WU
OCBEIIEHHOW MOBEPXHOCTU C HECKOJIBKUX TOUEK 0030pa.

Bapuanmut 3a0anuii

| 2(xy) =sin xe ¥ xe[0,27] ye[0,1]
5 zZ(xy)= 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 x +.}f2 +1 xe[-22] ye[-11]
_ sm Xy
5, A x  xe[0.15]ye[-x.x7]

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 Zlxy) = (I+ )3 - x4 -y xe[03] ye[04]

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

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

Hamnucate ¢ain-GyHKIuM 1 MoCTpouTh Tpaduku Ha 3aJTaHHOM OTpPE3Ke MpHU
nomoru plot (¢ marom 0,05) u fplot s caenyronmx GyHKINIA.



Bapuanmut 3a0anuii

Lo F@=sins ;e(0.051]

2. F(x) = EEI sit b +E3J.’ cosiAx xe[0,1]

3. 10
I =
f0= 11 -10sin 217 e[0.05,1]
4. ) = f |sm 21;?::':
g 2+ s EUM
5.
Six)=

3
(1 1+ sin 5;5;;} 2 xe[0,1]

6. { J
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 1ado0pamopnoii padome 001)4ceH COO0EPHCAMY:
e TeMmy JabopaTOpHOM PaboTHI,

1esb 1abopaTopHOi paboTHI,

KpaTKue TEOPETUYECKUE CBEJICHUS,

BapHaHT WHIUBUIYaJIbHOTO 3a/IaHUs,

aHaJIu3 MOYYCHHBIX PE3yIbTaTOB,

BBIBO/JIBI.

Tecm.

1. Kakas ¢pynkius MATLAB no3Bossier mocTpouTh rpaduk B MOJISIPHON CUCTEME
KOOpJUHAT?

Plot()

Polar()

Subplot()

2. Kakas ¢pynkiuss MATLAB no3BosisieT mocTpouTh TpeXMepHbIN Tpaduk

Plot3()

Polar()

Subplot()



KOHI’IlpOJleble 60npocol
1. Kak mpenctaBisitoTcst A€MCTBUTENbHBIC YUCIA MPU BHIYUCICHUSIX B CUCTEME
MatLab?
2. Kak u3MeHuTh opmaT npeAcTaBICHUs ACUCTBUTEIbHBIX YUCEN B KOMaHIHOM
OKHEe?
3. Kakum 06pa3zom oOBsABISAIOTCS epeMeHHbIe B si3bike MatLab?
4. Kak cnenaTh Tak, YTOOBI pe3yJIbTaT ACUCTBUMN, 3alIMCAHHBIX B OYEPETHONU CTPOKE
a) BBIBOJIMJICSI B KOMAHTHOE OKHO; 0) HE BBIBOJUJICS Ha DKpaH?
5. Kakyro posnp urpaer cucreMHasi nepeMeHHas ans?
6. Kak BO3BpaTuTh B KOMaHAHYIO CTPOKY paHEe BBEACHHYIO KOMaHIy ?
7. Kak BBeCTH 3HAU€HHS] KOMIUJIEKCHOTO YKCJIa, U B KAKOM BHUJI€ OHO BBIBEAETCS Ha
sKpaH?
8. Kak Ha s3p1ke MatLab o0Oecrieunts Ciio)KeHHEe, BRBIUUTAHUE, YMHOKEHHUE,
JIeJICHUE U BO3BEJCHUE B CTENEHb KOMILIEKCHBIX YHCEI?
9. Kakue ¢pyHkimu paboThl ¢ KOMIUIEKCHBIMU YHCIIAMHU MTPEAYCMOTPEHBI B A3BIKE
MatLab?
10. Kak BBoAsiTCSt BEKTOPHI B si3bike MatlLab? Kakumu ¢hyHKIUSIME MOYKHO
dbopmHpoBaTh BEKTOPHI B si3bike MatLab?
11. Kakue ¢pynkiuu MatLab pa3spemator npeoOpa3oBbIBaTh BEKTOP MOAJIEMEHTHO?
12. C momotpto Kakux cpeAcTB B MatLab ocymiecTBisitoTCss OCHOBHBIE OTIEPALIHH
¢ BeKTopamu?
13. Kak BBoAsTCS MaTpuilbl B cucteme MatLab?
14. Kakue ¢pynkunn umerorcst B MatLab nnst hopmupoBanust maTpuil
ONPENECTICHHOrO BUaa?
15. Kak copmupoBaTh MaTpuIly: a) IO 3aJJaHHBIM BEKTOpPaM €€ CTpOK? 0) 1o
3aJIaHHBIM BEKTOpPaM €€ CTOJIOIOB? B) MO 3aIaHHBIM BEKTOpaM €€ JuaroHasnei?
16. Kakue hyHKIIMM MO3IEMEHTHOTO MpeoOpa3oBaHus MaTpUIlbkl ecTh B MatLab?
17. Kak ocymiectBisitorcsi B MatLab oObIuHbIE MaTpUUHBIE ONEpaIim?
18. Kak pemuts B MatLab cuctemy nuHelHHBIX anreOpandeckux ypaBHEHUN?

Jlasi nonoaHuTEabHBIX 0a//10B B Pa3zaene 1. (5 6aasioB).
MyabsTumenuiinas npesenranusi (MII)
Tembl nmpe3eHTALIMI:

Onucanne narepdeiica MatLab u Scilab.

Paborta B CKM Kak ¢ Kaj bKyJISTOPOM.

[IporpammupoBaHue anredpandecKux BIPAKECHUH.

Coznanue BEKTOPOB U MaTpuil.

Onepanuu ¢ BEKTOpaMu U MaTpULIaMHU.

[ToanemenTHbIe onepenuu. OyHKIMYU, UCTIONB3YIOINE IOJIEMEHTHBIE ONIEPALIHH..
CrneunanbHble MAaTPULIBL..

OyHKIIH pabOTHI ¢ MATPULIAMH. .

Pemienue cuctem JIMHEHHBIX YpaBHEU. .

e A Al



st Tekymero kourpoJs TK2:

[IpoBepsiemass KOMIIETEHIINSA:
OIIK-4. CnocoGeH pa3pabaTbiBaTh JITOPUTMBI U KOMIIBIOTEPHBIE MPOTPaMMBbI,
IPUTOJIHBIE JUISI MPAKTUYECKOTO MPUMEHEHUS

Tecm

1. Kakas komanaa cucteMbl MATLAB HaxoauT MUHUMYM (yHKIIMH OJTHOU
EPEMEHHOM?

fminbnd()

fmin()

fminsearch()

2. Kakas xomanna cuctembl MATLAB HaxoauT MUHUMYM (DYHKLIMH HECKOJIBKHX
MEPEMEHHBIX ?

fminsearch()

fmin()

fminbnd()

Koncnexkmuposeanue yueonozo mamepuana
Pazpen 2. «Pemenne matematnueckux 3agad B CKM»
Otuer no JsadboparopHoii padore (OJIP)

JlaGopaTrpuas padora 4. IaTepnonsuuu U annpoKCUMaIMU TaHHBIX
I_Ie.]'lb 3aHATUA: I/IHTepHOH}IHH}I n arrmpoKCcumMalus JaHHBIX C HUCIIOJIB30BaHUEM
MaTematuueckux naketroB MatLab u Scilab.

Hnouseuoyanvnoe 3adanue. B pe3ynbraTe JKCIEpUMEHTa OblIa OIpeaencHa
HEKOTOpas TabiaruHas 3aBUCUMOCTh. C TTOMOIIIBIO METOa HANMEHBIITNX KBaIPaTOB
OMpEACIUTh JIMHUIO PErpeccHH, pacCuuTarh KOIPOUIUEHT KOPPEISIIHH,
nonobpath  (PYHKIMOHAIBHYIO 3aBHCHUMOCTH 3a/JIaHHOTO BHJA, BBIUYWCIIHTH
ko3 dunmeHT perpeccun. OnpeneauTb CyMMapHyO OIIHOKY .

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 | 11.58 | 17.4 ]30.68 | 53.6 |87.78 | 136.9 | 202.5 | 287

2. G(s) = As®

S 0.5 1.5 2 2.5 3 3.5 4 4.5 5

G 399 565 (641 |6.71 |7.215 |7.611 |7.83 819 |83

3. V(s) = As"e™

S 0.2 0.7 1.2 1.7 2.2 2.7 3.2




A\ 2.3198 [2.8569 |3.5999 |4.4357 |5.5781 6.9459 | 8.6621
4. W(s) =A/(Bs+C)

S 1 2 3 4 5 6 7 8 9

\\Y% 0.529 10.298 |0.267 |0.171 |0.156 |0.124 | 0.1 0.078 |0.075
5.0(s)=As*+ Bs + C

S 1 1.25 1.5 1.75 2 2.25 2.5 2.75 3

Q 5.21 4.196 |3.759 |3.672 |4.592 |4.621 |5.758 |7.173 |9.269
6.Y =x/(Ax—B

X 3 3.1 32 33 34 35 3.6 3.7 3.8 3.9
Y 0.61 |0.6 0.592 1 0.58 |0.585 [0.583 [ 0.582 | 0.57 |0.572]0.571
7.V =1/(4 + Be™Y)

U 0 1 1.5 2 2.5 3 35 4 4.5 5

A\ 12 10.1 |11.58 174 |30.68 |53.6 |87.78 | 136.9 |202.5|287
8. Z=At*+ B+ C+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 | 113.5
9.R=Ch*+Dh+K

h 2 4 6 8 10 12 14 16

R 0.035 10.09 0.147 (0.2 0.24 0.28 0.31 0.34
10. Y=Ax* +Bx*+ Cx+ D

X 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3

Y 1.5 2.7 3.9 5.5 7.1 9.1 11.1 [129 |155 |17.9
11.Y=4Ax*+Cx+ D

X 0 0.4 0.8 1.2 1.6 2

Y 1.2 2.2 3.0 6.0 7.7 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 |[2333 |27.8 33.35

13.Z=Ar+C+K




t 1 1.14 1.29 1.43 1.57 1.71 1.86 1.92 2

YA 6.2 7.2 9.6 12.5 17.1 222 28.3 353 36.5
14.Z=A*+ B +Dt+ K

t 2 2.13 2.25 2.38 2.5 2.63 2.75 2.88 3

YA 12.57 11643 |19 22.86 [26.71 |31.86 |37.0 4343 | 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

YA 0.029 |0.086 |0.17 0.31 0.43 0.57 0.71 0.86 0.97

JlaGopaTpHasn padora 5. Mcnons3oBanue CKM MatLab, SciLab, Phyton mis uccnenoBanus

byHKIMA
en» 3ansaTusa:

ucciaenoBanus QyHKIMA (HAXOXKIEHHWE KOPHEH CHCTEMBI

YHUCJICHHOT'O UHTCTPUPOBAHU A

NuauBuayaabHoe 3a1aHNe HA BbITIOJIHEHHE Pa00ThI

Ucnons3oBanne wMarematndyecknx mnaketoB MATLAB wu Scilab gua
HEJIMHEWHBIX ypaBHEHUN) |

3aganme 1. Pemiuth cUCTEMBl HEJTMHEMHBIX ypaBHEHHU a u 0. B oTuere
PEACTaBUTh TPaUUECKYI0 KapTHHY.

Ne YpaBHeHUs1 Ne YpaBHeHUs1
2) — x+cos(0,lx— »)=0,1 tg(xy+1)— x=—
sin y+2x=0,1 a) X+y2—08

1. 2. S
X}; y=4 sin(x+1)— y+2=0
0) 6)
2% - ); =1 X+ cos y=2
) sinx— x+2=y 2) 2xy—sinx—-10=0
a
1-0,5x=cos y tg(X+O4)+X2:y
3. 4.
X - 3—-Iny=0 2% +
0) 6)
tg(0)=2y tg(xy+0,2) - Aﬁ 0
3 1050 )2 +2y=0 ){tg(3x 0,5) + xy=15
a
s X -09x-02y=7 ] ¥ —sin(x+1)=2
. 2x— > =0,3 ' 5 6X +3y — Xy =8
—2x% + y=-1 Ox= 2+y
sin(x— y+0,7)— y=—1 sin x+ cos y=0,2
7. |a) 8. |a)
X -y -0,75=0 X -0,5xy—1=0




—1:0

6){smx 05y01 . X}}—y—4
x—cos(y+0,5)=-2 2;,_)2:1
Y {sm(x+06) y=-16 ot ~1x_0,2sin(y+10)=-1
0 cos y— x/3=0,6 0 0,3X00sx+tg_1X=1
| 6){)(/34 y=0 ' 5 0,88x% +15y =1,42
—(x-0,6)% +(y+1)? =1
2 {cosy+smy X =02 ){09A,2+2}/2:1
a
n tg(y—2)+y* - x=3 . tg(0,5xy+0,1) = X
5 6X +3y7 - Xy =8 5 [* 0,12 =sin y
9x=2+ y* sin x— y=-0,32
) y—4x+sin y=-14 ) sin((x—2,1) y) — y=0,7
a a
tg(x—0,7)— y=0,2 cos(x+ y)+2cos y=1
13. . 5X2+y+1 0 14 5 3/ - X =7-6x
2x 35x=2+ "
: tg(x_y+09) %_1 a) cos(2X 1) —sin(y—3)=1,5
a
y X+2y—08 0 . x—cos y=1
' 5 1504 ' 6){%\/02)2 6" +8)/3
2X2+_y 0,56 y=9x
) 2sin(x+3y)+ y=1,3 a){x+smy 03=0
a
17 0,5x—cos(y+1)=-1,7 12 2x+cos(y+1)=2
6 {X+122—smy ' 5 {((X+211)2 2)2 1ny=o
sin(x+ 0,57) — y=-0,85 tg ((x—0,3) y) =2
x- X y+2y =09 2) sin(x+ 0,3) + y=0.3
a) 2 s_o sin( y+1)+ x=4
19. X 20. ¥
sin(x+1)— y—1=0 6 1Y — =l
6) )
2x+cos(y+1,57) =2 28 -y =1
sin( y+1)-3(x-1,6)=2 s1n(5X+y) 1,2x=0,2
21. |a) 22. | a)

f—i—y cos(x+0,6+=0




5) Xzy—)}+1 5) 2X—_};=1
2% — 37 =1 —2X + y=-0,42
2) te(xy+ O,l)—X2 =0 ) cos(y+0,5) —x=2
a
X2—|-2_y2=1 sinx— y+2=0
23. | 24,
5| ¥ 2 1510=0 6) {026" y=-1
35 — (y=05)% +105=0 v =l
2) {°f’s("+_2l)+ yoie  Jtor02)=2
m =
s, 88X +42(y-142)7 =142 | 7| 5oy
6
(x—0,6) +(y—1,42)% = ) {X cos(y+0,5)=-0,5
) tg(xy+0,3) = e ) sin( y+0,5) - x-0,3=0
a a
05X2+2}2—1=0 —sm(x+1)+y+12 0
27. ’ 28. 2
5 |2 6){2 vy
24 y=—1 tg(xy+0,2) - XZ 0
o |7+ 0477 =1 2) JigCy+03)=
sin(x+ ) =11x—0.1 0 0,75 +254 ~1=0
29. 6 {sin(x+1)— y+1,63=0 ' 5 2x— =1
2x+cos y=2 x=(y—1)/2

1.Bbruucauth wuHTErpaid 1o QopMmyiaM JEBbIX, MpPaBbIX U CPEAHUX
npsiMoyrosibHUKOB 1pu h = 0,05 . CpaBHUTH C TOYHBIM 3HAUEHUEM.

f - HepBOOGpasHa;[ pyrkiusa F = —V1 —x2,
e 0,9 3xc;x >, lepBooOpasHas QyHkiusa F = —= ln|3 —2x2|,
f - arct g —2
4. foolg " \/x— nepBooOpasHas Gpynkius F = In 1+‘/i—+ )
5. f0019 (1+dx) —= nepBooGpasmas dymkus F = 2arctgvx,
6. f0019 x\/x— nepBoodpasHas pyHKuust F = —arcsmﬁ
7. 0(?1 xe %’ dx, neppooOpa3Has ¢pyHkiusa F = _%e—le



f0019 : e nepBooOpasHas ¢pyHkuusa F = In (2 + e¥),

fo 1 e_xx . miepBooOpasHas pyukuus F = arctg(e*).

KoHTpoJibHbIE BOIPOCHI
1. B yeM 3akiro4aeTcs reOMETPUUYECKUN CMBICIT ONIPEACICHHOTO UHTErpasia?
2. Yo THa3bIBAETCS UHTETPAIBHON CyMMOI1?
3. B ueM 3akmrouaeTcs ABa mMoaxoAa K MOCTPOSHHUIO KBAaIpaTypHbIX Gopmyin?
4. Yro THa3bIBaeTCs 0011l HopMyIT0if MPSIMOYTOIBHUKOB?
5. Kak B MeTo/ie PsIMOYTOJIBHTKOB YMEHBIIUTD MOTPEIIHOCTh HAXOXKICHUS 3HAUECHU S
uHTerpaa’?
6. B yem 3akiro4aeTcsi MHTETPUPOBAHUE IO METOAY Tparnenui?
7. Kak B MeTO/I€ Tpaneunii yMEHbIINUT NOTPEIIHOCTD HAX0XKACHUS 3HAUEHUSI UHTerpasa’?
8. Ilouemy aJig BEIYMCICHUS MHTETpajia o MeToxy CuMcoHa HEOOXOAMMO YETHOE KOJTMYECTBO
IIPOMEXYTKOB_?
9. Kakoii anmpoKCHMHUPYIOIIECH 3aMEHSIETCs TIOIMHTErpalibHast PyHKIMs B MeTene Cumcona?
10. Kakoii 13 pacnpocTpaHeHHBIX METOJIOB YHCICHHOTO MHTETPUPOBaHUs Hanbosee ToueH?

Jlnst nonoHUTEILHBIX 02/U10B B Pa3nese 2.

(10 6an10B)
Jst Tekymero kouTpoJisa TK3:
Tecm
Koncnexmuposanue yueonozo mamepuana
Pa3nexn 3. «IIporpammupoBanue B CKM»»
OTuet no Jadoparopuoii padore (OJIP)

JlaGopatpHas padota 6. lcnions3oBanue CKM MatLab, SciLab ans pemenus audypaBHeHmit
Hean 3anaTus: O3HakomieHue ¢ metogamu pemrerus JIY B MatLab u Scilab.



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 [ﬂ-sS; 1-55]
. ¥

V= + A =, '

5 V=xtoon yol1,4)=22 [1.4;24]

f _}": xX+s5m ¥ _'l-‘ﬂ[]. 1?)=513 [ 1-5?; 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, npusenennoro g tadn. 3.1 0 yI0BIeTBODHIOWErD
HAUANBHBIM VelloBHaM Ha npomesyTre [0, 10].
2. Hocrpoiire rpadmen dyHimii.

Bapnawnte! saganmii

Tabnuua 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)= 2; , 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=4sin3xr+ 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 4_1'"—_1'=¢':§;': vixy=2y'(7)=
11 V' =4y + 5y =2x"" wy=2,y"(=3
, 4 1
12 ¥ =6y +Y9y=x —x+3 wiy= . ¥y =
3 27

KoHTpoiBHBIE BONPOCHL

. Karos sug O0Y & dopue Kowmn?

. Kakos sua cucrener OJ1Y s dopue Komn?

. Yro rakoe pewaren OJ1Y?

. Kagne meroaw pewenns OY peannsyior pewarens Y7

A

. Y10 sHAUHT PelmMTE 3aaaqy Kowm s cueremel 1Y
2. Kague cylecTsyT MeTOAR! pelieHus cueren Y7
3. Kak cueayer oprammzosats pabory ¢ (QWHKOMAMH, CO3JABACMBIMK
MUIL3OBATEEM !
L. Yro sHauuT pelnTs sataqdy Kowm s Y seicimmx nopaikos?

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

JlabopaTpHas padora 7-8.. Ypasisiomue CTpyKTypbl, OIIEpaTOPhl IPEPHIBAHUS U 1UAJIOTOBbIE
nporpammel B MatLab, Scilab, Phyton. Mcnonb3oBanue CHMBOIBHON MaTeMaTHKH

Heas 3aHATHA: YOpaBISIOIIUME CTPYKTYpBL, ONEPaTOpPbl MpEpPhIBAHUS M JIHAJOTOBbIC
nporpammel B MatLab, ScilLab u Phyton

3ajanus QI CaMOCTOSITEILHOM PadoThI

1. Pemure 3amauy Komm mns auddepennumansuoro ypasHenus )y’ + 6)" —
11 = sin ¢. Hawanpasie ycnoBus 1(0)=1 u y'(0)=0 na uatepsane [0, 5].

2. Hanumwute mnporpamMmy BbIYHMCIEHHS (akTopuaiga 4Yucia, HCIHOJIb3Ys
OTepaTop LUKIIA.

3. Mcnonp3ys ornepaTop LMKIA, HAMUILIKWTE IPOrpaMMy, KOTOpasi BbIBOJUIA
Obl B rpaduueckoe OKHO HabOp rpaduKoOB, 3aJaHHBIX 3aBUCSIIECH OT MapaMmeTpa
byHKIHEH Y(X, @) = COS ax, eCciau MepeMeHHas X MPUHAUICKUT auama3ony [0, 3],
a 3Ha4YeHWs TMapamMeTrpa a Jexar B auamazone [1, 10]. Illar wu3MeHeHus
MEPEMEHHBIX X U @ BHIOEPUTE MPOU3BOIBHBIM.



4. Hanumute  OUajoroByrd  MOporpaMMmy, KOTopas  BblgaBaia  Obl
MOJIB30BATENIO 3alPOC O BBOJIE JIBYX 4YKCEJ, a 3aT€M BBINOJHsIA Obl CIOKEHHE
ATUX YKCEN U BBIBOJWJIA PE3YJIBTAT B KOMAaHIHOE OKHO.

5. Hanumure daitn-GyHKIuO 118 pelieHus TOCTaBJICHHON 3a1a4H.

6. Hanummre ¢aiia-gpyHkuuio, KoTopas no 3ajaHHOMY BEKTOPY OINpeAeIiseT
HOMEp €ro DJJeMeHTa ¢ HauOOJbIIMM  OTKJIOHEHHEM OT  CPEIHEro
apu(PMETUYECKOTO BCEX IJIEMEHTOB BEKTOPA.

7. Hanumure Qaiia-GyHKIM0O, BO3BpAIAIOIIYI0 CyMMY BCEX JJIEMEHTOB
BEKTOpPA C HEYETHBIMU UHIEKCAMU.

8. Hanumure (daiin-GpyHKINIO, BBIUUCISAIONIYI0O MaKCUMaJbHOE 3HAYEHUE
CpPEeAU IHArOHAIBHBIX 3JIEMEHTOB 3aIaHHOW MaTPUIbI.

9. Hanumure  aitn-QpyHKIHUIO, MEPEeCcTaBISAIONIYI0 TEPBBIM  CTOJOEIT
KBAJPaTHOW MATPUILBI C €€ TUArOHAJbIO.

10. Hanumure ¢ann-QyHkiuio, KoTopas CyMMHUPYET BCE BHEIMATOHAJIbHBIE
AIIEMEHTHI 3aIaHHOW MaTPUIIBI.

11. Hanumure Qain-GpyHKIU0O, 3aMEHSIONIYI0 MaKCHUMaJbHBIA 3JEMEHT
BEKTOpPA CPETHUM 3HAYECHHEM BCEX €r0 3JIEMEHTOB.

12. Hanumure  Qaitn-QyHKIMIO, 3aMEHSIONIYI0 3JEMEHT MATpPHUIbl C
uHJeKkcaMu 1,1 nponsBeneHneM BCEX AIIEMEHTOB MATPHIIBL.

13. Hanumure  ¢ain-pyHKuMoo, KOTOpas  CTPOUT  MHOTOYTOJBHUK
(3aMKHYTBIH) 1O 3aJIaHHBIM BEKTOpaM X U y C KOOpAMHATAMU BEPILIHH.

14. Hanumure daiin-QyHKIuo0, TepeBOIsIIyI0 BpeMsl B CEKyHIaX B 4Yachl,
MUHYTHI U CEKYH/IBI.

TecToBbIE BONIPOCHI

1. Pacumpenne m-gaiinos B MATLAB:
a) paclMpeHue .mat;

0) pacidpeHue .m;

B) pacuupenue .f.

2. Tun m-daiioB, KOTOPbIE MOTYT MPUHUMATh UCXOJHBIC JTAHHBIC B BUJIC
Habopa BXOJHBIX MAapaMETPOB M BBIJABATH PE3yJbTATHl B BUAEC HAOOPA BBIXOIHBIX
3HAYCHUU:

a) (paitn-mporpamMmsi;

0) daitn-pyHkuuu.

3. Ilepemennsle, omnpeaenéHubie B Gailn-QyHKIUU, Mocie €€ BBITOJTHEHUS
CTaHOBSITCS JOCTYIHBI B pabO4YeM MPOCTPAHCTBE M MOTYT MCHOJB30BATHCS B
apyrux Gpann-QyHKIusax:

a) IOCTYNHBI U MOTYT MCIOJIb30BaThCS;



0) He JJOCTYITHBI U HE MOTYT UCIOJIb30BAThCA.

4. Co3ganHblil m-(haiia MOKHO COXpPaHUTh:

a) TOJIbKO B TEKYILIEM paboveM KaTaJiore;

0) B r0O60M Karasore, 11 kotoporo B MATLAB ycTaHoBIIEH Ty Th ITOKMCKA;
B) B JIIOOOM KaTaJjiore, HE3aBUCUMO OT TOT'0, UMEETCS JIU OH B ITyTH IMOUCKA.

5. BriGepute, kakoe U3 CIEAYIOIIUX YTBEPKICHUHN SBISECTCS BEPHBIM:

a) umsi m-daiina, B KOTOpOM XpaHuTcs (hailii-PyHKIIMsI, MOXKET COBIIAJIaTh C
MMeHeM 000 mepemeHHor wiau koMmaHasl MATLAB, mockoiibky Bce
NepeMeHHbIe, 3a/1aHHbIE B (DailI-(DyHKINUH, SABIISIOTCS JIOKAIBHBIMU;

0) ums m-¢aitna, B KOTOpOM XpaHUTCS Gailil-QyHKIMS, TOKHO OBITh
YHUKAJIbHBIM U HE JIOJDKHO COBNAAATh C UMEHEM (DYyHKIIUU;

B) uMs m-daiiyia, B KOTOPOM XpaHUTCS Gaia-QyHKIUs, TOJDKHO OBITh
YHUKAJIBHBIM U JIOJKHO 0053aTENBHO COBIAATh C UMEHEM (DYHKIIUH.

6. JlonmyckaeTcst i BbI3BIBATh CO3/IaHHYIO (paiii-GyHKIMIO U3 APYyTruX (dhaiti-

nporpamMm win pania-GyHKIUI:

a) JIOIyCKaeTcs;
6) HE JI0ITyCKaeTCHl.

7. Komanna, KOTOpy0 HY>KHO BBECTH B KOMaHJHOE OKHO, YTOObI BbI3BATh

penakTop m-gaitsioB cuctembl MATLAB:

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

8. [IBeT, KEOTOpHI MO YMOJIYAHUIO MCHOJB3YET pelakTop m-(paiiaoB s

BBIACJICHUA CHHTAKCHUYCCKUX OIIMOOK B KOJC IMPOTrpaMMBI:

a) CUHMIA;
0) KpacHbIH;
B) 3€TIEHBIM.

9. Onieparopsel ynpaBiIeHUSs, IEPEUNUCICHHBIE HUXKE, SIBIISIOTCS ONepaTopamMu

[UKJIA:

a) oreparopsl for u while;
0) onepatop if;
B) mepekiouarens switch...case.



9TO:

10. Ycnosue, 3agaBaemoe B ke While, a takke B onepatope BeTBieHus Iif,

a) moboe pacno3zHaBaemoe mporpammoir MATLAB BeipaxkeHue, KOTOpoe
MOET BKJIKOYATh ONIEPAllMU CPABHEHUS U JIOTUUECKUE OTIEPALUU;

0) moboe pacrnozHaBaemoe mnporpammoii MATLAB Beipaxkenue, KOoTopoe
MO>KET BKJIIOYaTh TOJbKO apU(METUUECKUE OTIEPALIIH.

11. KoMOuHamusi KJIaBUIll, KOTOpask HE MOMOXET OCTAHOBUTH BBITIOJIHCHUE

OCCKOHEYHOTO OUKIJIAa:

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

12. Kakum oOpa3om 1ipu  ucCHoJib3oBaHWM  (yHKOHH iNput  3ampoc

I1OJIB30BATCIIO MOXKHO BBIBECTH B HCCKOJIBKHUX CTPOKaAX:

a) ecIM B TEKCT 3ampoca BBECTH CHUMBOJIBI TaOYyISALWU JJIs TEPEMEIICHUS
Kypcopa Ha CIeIYIOIIYIO CTPOKY;

0) ecnu cpa3y B TEKCTE MPOTrpaMMBbl 3apoc HabUpaTh B HECKOJIBKUX CTPOKAX;

B) €CJIM B TEKCT 3alpoca BBECTH CHUMBOJ \N JUIsl TIEpEMEIEHUS Kypcopa
Ha CIICYIOIIYIO CTPOKY.

13. IIporpamMma, KOTOpYIO MNPEACTOUT OTIAAUTh, a TaKKe BCe (PYHKIUHUH,

K KOTOPBIM OHa 00palaercs:

a) MOTYT HaXOJUThCS B JIFOOOM KaTasiore Ha nucke C;

0) MOTYT HaXOJIUThCS B JIIOOOM KaTajore Ha aucke D;

B) JOJKHBI HaXOAMTHCS B TEKYyIIEM Kartajore JMOO B KaTajore, KOTOPBIM
3aJlaH B IyTH TMOUCKA.

14. Kakoil W3 TEpEUYUCICHHBIX HWKE COJIBEPOB CIEAYET NPUMEHATh

TSl perieHus 3agaun Ko a1 0ObIKHOBEHHBIX U PepeHIInaIbHBIX YPAaBHEHU,
€CJIM XapaKTEPUCTUKU 3a1a41 HEU3BECTHBI:

a) conBep ode15s;
0) consep ode113;
B) cosBep 0de45.

NupuBuayajabHble 3a1aHUs

Odopmiienue oTyera

OTtuet o 1abopaTopHOM paboTe NOHKEH CONCPKATh:



1) mocTaHOBKY 3a/1a4H;
2) pe3yabTaThl BEIYMCICHUS] UHAUBUAYaIbHBIX 3aaHUM;
3) aHanu3 pe3ybTaToOB B TAOIHUYHOM popme.

Jns nonoaHuTEeILHBIX 02/10B B Pa3nesne 3. (15 6a10B)

JJI IpOMesKYyTOYHOM aTTeCTALMU:
buner Ne 1

1. TpaHCIIEHICHTHBIE YPABHEHUS U METOJIbI M POTPAMMBI UX PEIICHUS

2. Cuctembl koMIibloTepHO MateMatuku. Cuctema MATLAB

3. Hanucatp daitn-pyHKIMI0, KOTOpas Mo 3aIaHHOMY BEKTOPY OIpeAessieT HOMEp
€ro AJIeMEeHTa ¢ HauOOJBIIUM OTKIIOHEHUEM OT CPEIHEro apupMeTHYecKoro Bcex
AJIEMEHTOB BEKTOPa

buier Ne 2

1. Metron I'aycca u nporpaMMbl pelieHUsI CUCTEMbI IMHEHHBIX YPAaBHEHUN

2. Unrepdeiic cucremsr MATLAB. MATLAB B pomu cynepkaibKynsTopa.
Oneparuu CTpOYHOro peJaKTUPOBAHUS

3. Hanucatp (aiin-QpyHKIHIO, BO3BPALIAIONIYI0 CyMMY BCEX 3JIEMEHTOB BEKTOpa C

HEYETHBIMU MHJIEKCaM

Bumer Ne 3

1. MaTepnionsamnus KyOn4eCKuMH CIJIalHaMuU

2. IlepeMeHHbBIE ¥ IPUCBaMBAHUE UM 3HAUYCHUU. J[€MICTBUTEIbHBIE U KOMILICKCHBIC
yucna. Ilpumenenue omeparopa: (aBoetouune). CooOmieHHsT 00 OmMUOKax wu
UCIPaBIIEHUE OLINOOK

3. Hamwmcatp ¢aiin-¢pyHKINUIO, BBYUCISIONIYI0O MaKCUMAJIbHOE 3HAUYCHHUE CPEIu
JMaroHaabHBIX 3JIEMEHTOB 3aJJaHHON MATPHUIIbI

Buier Ne 4

I. I/IHTCpHOH}IHI/IH 1 alllIpOKCUMalusia AaHHBIX, MCTOAbI U IIPOrpaMMBEI.

2. OcoOeHHOCTH 3aJ]aHUsI BEKTOPOB U MaTPHIL

3. Hamucatp (aitn-¢pyHKIHIO, IEPECTaBISIONIYIO TIEPBhIN CTOI0CI] KBAAPaTHOM MaTpPHUIIBI C €€
JIarOHaJIbIO

Bumnetr Ne 5

1. Metopp! pemienus pemarenu xectkux OY

2. Pemienue cucTeM JTUHEUHBIX YpaBHEHUN

3. Hanucatp Qaiin-pyHKIHI0, KOTOpas CyMMHUPYET BCE BHEAMArOHAJIBHBIC AJIEMEHTHI 3alaHHON
MaTpPHIIbI



Buier Ne 6

1. MeToasl 1 TporpamMMBbl PELICHUS] HEIMHEHHBIX YPaBHEHUI

2. llonunomuanbHas annpokcumanusa. Uatepnosius cruiaitHaMmu

3. Hamucate ¢ain-QpyHKINIO, 3aMEHSIONYI0 MaKCUMAJbHBIA D3JIEMEHT BEKTOpa CpeIHUM
3HAa4YCHUECM BCECX €I'0 3JICMCHTOB

buner Ne 7

1. HesaBueblii meToa Duiniepa pemenus OY

2. Ucnonb3oBanue ¢pyukiuii eval u feval

3. Hamucatp aitii-pyHKIIMIO, 3aMEHSIONTYI0 3JIEMEHT MaTpHullbl ¢ uHAeKkcamu 1,1
MIPOU3BEJICHUEM BCEX DJIEMEHTOB MATPUIIBI

busner Ne &

1. AganTuBHBIE METOABI YUCIEHHOTO UHTETPUPOBAHUSA

2. Pemienue HeMMHEHHBIX ypaBHEHUNA. MUHUMU3AIMS QYHKITHIA

3. Harmucartp daitn-pyHKimio, KOTopas CTpOUT MHOTOYTOJIBHUK (3aMKHYTBIN) TIO 3aJJaHHBIM
BEKTOpaM X U y ¢ KOOpJIMHATaMHU BEPIINH

buier Ne 9

1. Merox CuMmIiCOHA YHCIIEHHOTO UHTEIPUPOBAHUS

2. Beruucnenue 3Ha4eHUs OJIMHOMA. Bblunciaenue KopHe nojamHomMa

3. Hanucatp daitn-pyHKIuio, nepeBoAsiinyo BpeMs B CEKyHIaX B 4achl, MUHYTHI U
CEKYH/IbI

buier Ne 10

1. MaTepnongiumoHHbli moJuHoM HeroToHa

2. YMHOXEHUE U JelieHre noauHoMoB. [uddepenurpoBanue u MHTErpupoOBaHUe
MTOJIMHOMOB

3. Hanucatp daitn-pyHKiMI0, KOTOpas Mo 3aIaHHOMY BEKTOPY OIpEAeIsieT HOMEp
€ro AJIeMEeHTa ¢ HauOOJBIIUM OTKJIIOHEHUEM OT CPEIHEro apupMeTHuyecKoro Bcex
AJIEMEHTOB BEKTOPA
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