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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M. AnapeeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 . Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henpto muctumauabl "OCHOBBI aNTOPUTMHU3AIMH M CO3JaHUS THU(POBBIX Mozenen"
ABJISICTCSI M3YUYEHHME TMPUEMOB CO3JaHUS U peau3alli aJTOPUTMOB C HCHOJIB30BAHHEM
YHUBEPCAIBHBIX S3BIKOB MPOTPaMMHUPOBAHUS U MPOTpaMMHas peann3anus HU(PpPOBBIX MOJEICH
TEXHOJIOTHYECKUX CUCTEM U ITPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrtunauaa OCHOBBI aITOPUTMHU3AIMH B CO3/IaHKE ITU(DPOBBIX MOEIICH BXOANUT B YaCTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MIpOrpaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLINH/ IPAKTHK:

CoBpeMeHHbIH HHXUHUPUHT METAILTYPrUY€CKOTO MPOU3BOJICTBA

MaremaTuka

Nudopmarrka u nHGOPMAIIMOHHBIE TEXHOJIOTHH

OCHOBBI METaJUTYpPTHUECKOTO MTPOU3BOJICTBA

MaTeMmaTHUeCKHH aHaIN3

KommbrorepHbie METOIbI MPOSKTUPOBAHUS JIEMEHTOB METAJLUTYPTUYECKUX TeUen

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYCHUU JAHHOW AUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[{udpoBu3arus MpoeccoB MPOU3BOJICTBA YSPHBIX METAJIOB

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

OcHoBBI I (PpOBU3AITUYU B TPOU3BOACTBE MPOKATHOMN MPOAYKIITH

VYrpaBieHue TEXHOJIOTMYECKUMHU IPOLECCaMU IIPOU3BOICTBA YyT'YHA B JOMEHHBIX I1€Yax

[Ipown3BocTBEHHAs - TEXHOJIOrHYECKasl (IPOEKTHO-TEXHOJIOIMUECKast) IPaKTUKa
MeTo bl KOHTPOJIA JOMEHHOTO Mpoliecca
PazpaboTtka i poBbIX IBOHHUKOB B METAJUTYpIUn

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbpTrare ocBoeHUS JUCUUIUIMHBL (MOyJs1) «OCHOBBI QITOPUTMU3ALIUU U CO3/IaHUE
M (PPpOBBIX MOIETIEH» 00yJaIOUNCS JOTKEH 00J1a/1aTh CICTYIOITUMU KOMIIETEHIIUSMH:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-4 CnocoOeH BBINONHATH 3a/addl IO OLEHKE ChIPbsl U METAJULyprUYeCKOW MpPOIYKIIHH,
KOPPEKTHPOBATh U KOHTPOJIMPOBATh NPOU3BOJCTBEHHBIN NIPOLIECC

[1K-4.1 OneHuBaeT Celpb€ M METAUTYPTUYECKYIO MPOIYKLUIO, KOPPEKTHUPYET U
KOHTPOJMPYET MPOU3BOJACTBEHHBIH MHpolecc ¢ 00OCHOBAHHWEM MPHUHATHIX
TEXHOJIOTMYECKHUX U TEXHUUYECKUX MEp

[IK-5 CrocobeH npoBOAUTH aHAJINW3 TEXHOJOTMH B METAJUIyprMUECKOM IPOU3BOJCTBE C
o0ocHOBaHHEM J(P(GEKTUBHOCTH TMPHUHATHIX MEp IO YIPaBICHUIO TEXHOJIOTHYECKHUMHU
nnapaMeTpamu

[1K-5.1 [IpoBoaut 1MdpoBOl aHANU3 TEXHOJOTMH B  METALTyPrHYECKOM
IIPOU3BO/ICTBE, UCIIOJIB3Ys MPUKJIIAJAHBIE TPOTrPAMMBI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— koHTakTHas padorta — 130,1 akax. gacos:
— aynutopHas — 126 akaj. 9acos;
— BHeaynutopHas — 4,1 aka. yacos;

— caMocTosTeNbHas pabota — 86,2 aka. 4acos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) s
o | xouTakTHas pabota E 3 dopma TeKyIIEero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) £ B . p Kon
S & ©| caMOCTOATENbHON |  ycleBaeMOCTU U
JCIUTUTAHBI 5 [ . | KommeTeHIUH
@) 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. |Q &
1. OcHOBHBIE TOHSITUS
POrpaMMHPOBAHHS
11 AJITOPUTMBI, CaMocTosTeNnbHOe Beinonsenue K-4.1
orpeeseHue, Croco0bl 2 4 5,1 |u3ydyeHue yueOHOW| mpakTHUECKOU K 5' 1’
3anucu. MeToas!l pa3paboTKu TUTEPaTypHI paboThI '
1.2 OcHOBHbIE BHABL, dTambl| 3
MPOEKTHPOBAHUS u CaMocToATeNnbHOE Beinosnnenue K-4.1
JKU3HCHHBIN LUK 2 4 6 |u3yueHue yueOHOW| mpakTHUECKOU K 5' 1’
MPOrPAaMMHBIX — MPOJYKTOB. JUTEPATYpPbI paboThI '
CraHgapThl Ha pa3paboTKy
Hroro no pazneny 4 8 11,1
2. CTpyKTYpHO-MOyJIbHOE
POrpaMMHPOBAHHE
2.1 IIporpammupoBaHHE Ha
S3bIKE  BBICOKOTO  YPOBHSL.
AncaBut, TUOBl JAHHBIX. CamocCToATenbHOE Brinonnenue MK-4.1
OcHOBHBIE MOJIOKCHUS 2 6 6 |u3ydeHue yueOHOW| mpakTHUECKOU K 5' 1’
CTPYKTYPHOTO JUTEPATypPbI paboThI '
MpOrpaMMHUPOBAHHS:
OIIepaToOph! YIPABICHUSI
2.2 MaccuBsl: ogHOMEpHbIE| 3 CaMoCTOATEIEHOE Brinonnenue K-4.1
M MHOTOMEPHBIE MACCHBHI. 2 4 6 |uzydyeHue yueOHOW| mpakTHYECKOU K 5' 1’
CTpYKTYpBI, CHHTaKCUC JUTEpaTyphl paboThl '
2.3 Oyukuun. OObABICHUS U
CamocrosTensHoe Brinonnenue
oTpeaeNeHUs (dhyHKIHH. o . TIK-4.1,
4 6 6 |u3ydyeHue yueOHOW|  mpakTHYECKOU
CTpyKTYpbl M MacCHUBBI Kak TIK-5.1
JUTEpaTyphl paboThl
napaMeTpsl QyHKLIUH
Hroro no pazaeny 8 16 18
3. OOBEKTHO-OPHUEHTUPOBAHHOE
nporpammuposanue (OOIT)
3.1 OcuoBsl OOII. Kiaccsr. CamocToaTenbHoe Brimosnnenne K-4.1
Onwucanue KJ1acca ul 3 2 4 7 |usydeHue yueOHOI|  mpakTHYeCKOM K 5' 1’
ompezaeneHne 0ObEKTOB JUTEPaTyphl paboThI '




CamocrosTensHoe Brinonnenue
3.2 Hacnenosanmue, o L TIK-4.1,
2 4 6 |usydyeHue yueOHOW|  mpakTHYECKOU
neperpyska IIK-5.1
JUTEPATYPbI paboThI
HUroro no pazaeny 4 8 13
4, IIpuxnagHoe
POrpaMMHPOBAHNE
CamocrosTensHoe Brinonnenue
4.1 Junamudeckue o . TIK-4.1,
1 2 6 |m3ydeHue yueOHOH|  mpakTHYECKOH
CTpYKTYphl. COPTHPOBKA IIK-5.1
JUTEPATYPbI paboThI
3
4.2 Pekypcus W UTEpalys.
Pexypcus Kak METO/I CamocTosaTenpHOe Brimonuenne K-4.1
BBIYHMCIICHUH. I'padsr. 1 2 5 |uzydenue yueOHON|  mpakTHYECKOH K 5' 1’
[Tomnck, mocTaHoBKa 3amauyw, JTUTEPaTypHI paboThI '
BUJIBI
HWroro no pazneny 2 4 11
Hroro 3a cemectp 18 36 |53,1
5. OcHOBHbIE  MOAXOABI H
MMOCTAaHOBKA 3a7ad  pa3paboTKu
U(POBBIX MOJIEIICH MTPOIIECCOB
CamocrosTensHoe
5.1 HasHaueHue u BHUIBI u3ydeHHue y4eOHOH .
UPPOBBIX Moz[eﬂii/'l 2 4 yJII/ITe az bl YCTHEL OIPOC o IIK-4.1,
P PATYPEL. TeMe pedepara IK-5.1
MPOIIECCOB U CHCTEM IMoaroToBka
pedepara 1o Teme.
4
CaMmocrosTensHoe
n3ydeHune yaeOHon
5.2  IudpoBbie  Mozaenu i i .
JIUTEPATYPBI. YceTHBI onpoc 1o
CTaTHYECKUX u N T1K-4.1,
2 6 4 TToaroroBska k MPAKTUYECKOM
MUHAMHYECKHX  TPOIECCOB. T1IK-5.1
BBITTOJTHEHUIO pabote
dopmannzainus NpoLeccoB o
MPaKTHIECKON
paboThI
HWroro no pazaeny 4 6 8
6. YucneHHbIC METOMABI PEIICHHUS
TUQPepeHIHATBHBIX  YPaBHEHUIHA
JIMHAMHAYECKHX CHCTEM
CamocTosTenbHoe
6.1 ILudpoBeie  Mozaenu o
n3ydeHune yaeOHon
MPOLIECCOB  OIMHUCHIBAEMBIX .
JIUTEPATYPBI. YcTHBI onpoc 1o
U depeHIHATEHBIMU N TIK-4.1,
2 8 4 TToaroroBska k MPaKTUYECKOH
YpaBHEHUSMH. TIK-5.1
BBITTOJTHEHUIO pabote
JuHamuueckue  UUPpPOBBIE N
MPaKTHIECKON
MOZen
paboThI
4 YcTHBIH onpoc 1o
CamocTosTenbHOe MIPaKTHYECKON
U3yueHHe y4eOHOH abore Ne3
6.2 Meroasl YHCIEHHOTO Y M p
JIUTEPATYPBI. «YucneHHble
pereHus T1K-4.1,
2 8 4 IToxnroroska k METOABI peleHHs
muddepeHInaIbHBIX IK-5.1
N BBINIOJHEHHIO | I depeHranbHbIX
YpaBHEHHH U CHCTEM 9 .
MPAKTHIECKOM ypaBHEHHIT
paboThI JUHAMHUYECKUX
CHCTEM)
Wroro no pazaeny 4 16 8

7. ludpoBsie Momenu THIOBBIX
IpOLIECCOB




CaMocCTOosTeNbHOE
U3ydeHHE y4eOHOH

7.1 ANTOpUTMBI u .
JIUTEPATYPBI. YCTHBIH ompoc Mo
MPOTPaMMHBIE cpencTaa . I1K-4.1,
4 8 4 IMoxroroBka MPaKTHYECKON
pa3paboTku IUPPOBBIX TIK-5.1
N BBIITOJTHEHHIO paboTte
Mojieneil mporeccoB .
4 MPAKTHYECKOU
paboTb
CamocrosrensHoe | YCTHBIN onpoc 1o
7.2 1ludpoBbie Momenu B . poc [K-4.1,
2 8 4  |uzyuyeHue yueOHO#H|  mpaKkTHYEeCKOH
(hopmMe «BXOJ-BBIXOI» IIK-5.1
JIUTEPATypPbI pabore
HUroro no pazaeny 6 16 8
8. MoJenpHO-OpUeHTHPOBAHHAS
paspaboTka H(POBBIX MOEICH B
MaKeTax MPHUKJIAHBIX MPOTrpaMm
CamocrosTensHoe
u3yueHue y4eOHOH
8.1 ITpuHIHITEL Y y
. JIUTEPATYPEI,
MOJIETbHO-OPHUETUPOBAHHOM .
MOATOTOBKA K VYertHblit onpoc mo
pa3paboTku IUPPOBBIX . TK-4.1,
. 2 8 4 MIPAKTUYECKUM MIPaKTUIECKOM
Mozenen MIPOLIECCOB B TIK-5.1
3aHATHSIM, pabore
naKeTax TPUKJIATHBIX
BBITIOJTHEHNE
mporpamMm
MPAKTHIECKUX
pabot
4
CamocTosTenbHO
n3ydeHune yaeOHon
JIUTEPATyPhI
8.2 TTocTanoBKa PaTYPHL, .
MOATOTOBKA K VYertHblit onpoc mo
JKCIEPUMEHTA Jitic: N TIK-4.1,
N 2 8 51 | npakTHYeCKHM MIPaKTUYECKOM
HaCTpONKM U  ajanTanuu TIK-5.1
HPOBOF MOIEIH 3aHATUSM, pabote
P BBITIOJTHEHNE
MPAKTHIECKUX
pabot
HWroro no pazneny 4 16 9,1
Hroro 3a cemectp 18 54 1331 9K3aMeH
Hroro no aucnumninuae 36 90 86,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jins  peanusanmyM  TPETyCMOTPEHHBIX BHUIOB y4eOHOH paboOTBl B KadecTBe
06p2130BaTeJ'IBHBIX TEXHOJIOTHH B npenogaBaH JUCHUIIIMHBI «OCcHOBBI AITrOpUTMHU3AIIUN U
cozganue MU(POBEIX MOAETIEH» UCIOIB3YIOTCS TPAIUIIMOHHAS M MOAYJIbHO-KOMIETEHTHOCTHAS
TCXHOJIOT'UH.

[Tlepenaua HEOOXOAMMBIX TEOPETHYECKMX 3HAHMH H (HOPMHPOBAHHE OCHOBHBIX
npencTaBiIeHud 1O Kypcy «OCHOBBI aITOPUTMHU3AIMU M CO3AaHHE IU(PPOBBIX MOJEICH
HPOUCXOUT C UCIIOIb30BAHUEM MYJIbTUMEIHIHOTO 000PYIOBAHHUS.

Teopernueckuil Kypc BKIIOUAeT: BBOJHYIO JIEKIUIO, IEPBOE MIPEACTABICHHUE O IIPEAMETE
¥ 3HAKOMUT CTYJIEHTOB C HA3HAYCHHWEM M 3aJadaMu Kypca; NpoOJIeMHBIC JIEKIUU SBISETCS
pe3yJbTaTOM YCBOCHHS TOJMYyYeHHOW HH(OpPMAIMH MOCPEICTBOM TOCTAHOBKU IMPOOIEMHOTO
BOITPOCA ¥ IOMCKA ITyTeH ero pelIeH s ; JIEKIUH — KOHCYJIbTAalllH, N3JI0)KEHHEe HOBOT'O MaTepHaia
COITPOBO’KIAETCS TOCTAHOBKOW BOIIPOCOB M IMCKYCCUEH B IMOMCKAaX OTBETOB HA 3TH BOIIPOCHI.

B xo7e npoBeeHys JISKIIMOHHBIX 3aHATHH IPEAyCMaTPUBACTCSL:

- HCHOJNB30BaHME DHJIEKTPOHHOTO JEMOHCTPALMOHHOIO Marepuajga 10 TeMaM
00BEKTHO-OPUEHTHPOBAHHOTO TPOrPAMMHUPOBAHUS;

- UCITIOJIb30BAHUEC SJICKTPOHHBIX y‘-I€6HI/IKOB 10 OTACJIBHBIM TEMaM 3aH$[TI/II71;

- aKTHBHBICE M HMHTEpPAKTHBHBIC (POpMBI OOyUCHHS: BapHATUBHBIA OIPOC, TUCKYCCHHU,
YCTHBIM ONPOC, KOHTPOJbHAs padoTa, TECTOBBIM OMPOC, WHAMBUIAYyaJbHAS <«3alllUTa
NPaKTHYECKUX PadOT | T.JI.

JIeKIMOHHBIN MaTepHan 3aKperuisieTcs B XOJe MNPAaKTUYeCKHX pPadoT, Ha KOTOPBIX
BBINIOJIHSAIOTCS. TPYNIOBBIE WM WHIMBHIYAJIbHBIC 3aJaHUsl IO NpoWJeHHOW Teme. YacTb
NPAaKTUYECKUX 3aHITUN MPOBOJUTCS B MHTEPAKTUBHON (pOpMe C MCIIOIB30BAHUEM CIIEAYIOIINX
METOJIOB:

- paboTa B KOMaHie, IPEAyCMAaTPHBAET COBMECTHYIO JESTEIHLHOCTh CTYIEHTOB B IPYIIIE
IOJi PYKOBOJCTBOM JIMJepa, HANpaBJICHHYIO Ha peIIeHHe OOmed 3ajaud C JelIeHUEeM
OTBE€TCTBCHHOCTH U HOJIHOMO‘-IPIfI;

- npoOnemMHoe OOydeHHe, KOTOpPOE 3aKII0YaeTcss B CTUMYJIUPOBAHUU CTYJEHTOB K
CaMOCTOSITENIbHON «100bI4e» 3HAaHUH, HEOOXOJUMBIX JUIsl PEIIeHUs] KOHKPETHOM MpoOIeMBl;

- KOHTEKCTHOE O0y4yeHHe, KOTOPOE€ IO3BOJSET YCBOUTh MaTephasl IMyTEM BBISBICHUS
CBsi3el MEX/ly KOHKPETHBIM 3HaHUEM U €r0 IPUMEHEHUEM;

- O6y‘~IeHI/IC Ha OCHOBCE OIIbITa, aKTUBHU3aIlUA MMO3HABaTEIILHOM ACATCIIBHOCTU CTYACHTOB
3a CYET acCOIMALMU X COOCTBEHHOTO OMBITA C TPEIMETOM U3YyUCHHS.

CamocrosiTenbHast paboTa CTUMYJIHPYET CTYJEHTOB K CaMOCTOSITETIbHOM NMPOpaboTKe B
npoliecce BBIIOJHEHUs JOMAIIHUX U KOHTPOJBHBIX paldoT, a TakKe B MPOLECcCce MOJTOTOBKH K
YCTHOMY OTIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTAIINN

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kapskun, M. U. TexHomoruu nmporpaMMHUPOBAaHHSI U KOMITBIOTEPHBIA MPAKTHKYM Ha
a3bike Python : yuebnoe nmocobue / M. U. Kapsikun, K. A. Barynesn, P. M. Muyxun ; FOxHbiit
denepanbHbli  yHHBepcUTeT. - PoctoB-Ha-/lony ; Taranpor : W3marenscTBO HOXHOTO
denepanpHOTO YHUBEpCcHTeTa, 2022, - 242 c. - ISBN 978-5-9275-4108-9. - TekcT : 371eKTPOHHBIH.
- URL: https://znanium.com/catalog/product/2057604 (nata obpamenus: 23.04.2024). — Pexxum
JOCTyTA: 1O TOJIUCKE.



https://znanium.com/catalog/product/2057604

2. I'ypukos, C. P. OCHOBBI alNropuTMH3aluu U TporpaMMupoBanus Ha Python : yueGHOe
nocobue / C.P. I'ypukoB. — Mocksa : UH®PA-M, 2023. — 343 c. — (Bricmiee obpazoBanue:
bakamaBpuar). - ISBN 978-5-16-017142-5. - Tekcr : onekrtponnsrii. - URL:
https://znanium.ru/catalog/product/1913856 (marta obpamienus: 23.04.2024). — Pexxum gocryma:
IO TTO/ITHCKE.

3. 3uHoBbeB, B. B. MoaenupoBanue nporeccoB U cucrteM : ydeOHoe mocobue / B. B.
3unoBbeB, A. H. Ctapoay6os, I1. . HukonaeB. — KemepoBo : Ky3I'TY umenu T.®. ['opbauena,
2016. — 146 c¢. — ISBN 978-5-906888-10-5. — Texkcr: »snexkrtpoHHsiii / JlaHb
AJIEKTPOHHO-OMOmoreunass cucrema. — URL: https://e.lanbook.com/book/105406  (mara
obpamenus: 23.04.2024). — Pexum nocryna: Ui aBTOPU3. N10JIb30BATENEH.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. Camapuna U. I'. IIporpamMmmupoBaHue 1 OCHOBBI ITOPUTMU3ALINY : y4eOHOE ocoOue.
Y. 1. Kypc neknwuii / U. I'. Camapuna. - Marautoropck : MI'TVY, 2013. - 1 a5eKTpoH. ONT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/3821. - Tekcr :
3JIEKTPOHHBIMN.

2. Kombipus, A. C. IIporpammupoBanue Ha Python : yue6Hoe moco6ue / A. C. Komnbipus,
T. JI. CanoBa. — Coum : CI'Y, 2018. — 48 c.— Tekcr: snektpoHHsiii // Jlanp :
3JIEKTPOHHO-OnOmoreunass cucrema. — URL: https://e.lanbook.com/book/147665  (mara
oOpatenusi: 23.04.2024). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

3. baxsanos, JI. A. MonenupoBanue cucteM : ydyeOHoe mocodue / JI. A. baxBamoB. —
Mocksa: I'opuas kuwmra, 2006. — 295 ¢. — ISBN 5-7418-0402-0. — TekcT : 21eKTpOHHBI //
Jlanb : anekTpoHHO-OMONMoTeuHast cucrema. — URL: https://e.lanbook.com/book/3511 (mara
oOpatenusi: 23.04.2024). — Pexxum gocTyma: A1 aBTOPU3. MOJIb30BATECH.

B) MeToanyeckue yKazaHus:

1. Aagpees C. M. MonenupoBaHue 00bEKTOB M CUCTEM yIIpaBJICHHS : yaeOHOe mocooue /
C. M. Aunpees ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anektpon. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1873. - ISBN
978-5-9967-1028-7. - TekcT : 3MeKTPOHHBII.

2. Augpees C. M. Meronsl MaTreMaTH4ecKOro MOJEIUPOBAHUS MPOMBIIIICHHBIX H
MEXaTPOHHBIX CUCTEM YIIpaBJIEHUs : MpakTUKyM [a7s By30oB] / C. M. Annpees, B. P. I'acusipos ;
Marnurtoropckuii roc. rexuudecknid yH-T uM. I'. 1. Hocosa. - Marauroropek : MI'TY um. I'. 1.
Hocoga, 2019. - 105 c.: WIL., TalII., CXEMBI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/20335. - ISBN 978-5-9967-1739-2. -
TekcT : HenoCpeACTBEHHBIN.

3. Kapsxuna, M. W. TexHOIOTHN MPOTPaMMHUPOBAHUS U KOMIIBIOTEPHBIA PAKTUKYM Ha
a3bike Python : yue6HOe mocobue / M. U. Kapsxun, K. A. Barynesn, P. M. MuyxuH ; FOxHbIi
dbenepanbHblii  yHUBepcutTeT. - PoctoB-Ha-lony ; Taranpor : W3matensctBo HOxHOTO
denepanbHOoro YHUBEpcuTeTa, 2022. - 242 c. - ISBN 978-5-9275-4108-9. - TekcT : 21eKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2057604 (nara obparmmenus: 23.04.2024). — Pesxxum
JIOCTYIIA: 110 IOAIMCKE.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:


https://znanium.ru/catalog/product/1913856
https://e.lanbook.com/book/105406
https://host.megaprolib.net/MP0109/Download/MObject/3821
https://e.lanbook.com/book/147665
https://e.lanbook.com/book/3511
https://host.megaprolib.net/MP0109/Download/MObject/1873
https://host.megaprolib.net/MP0109/Download/MObject/20335
https://znanium.com/catalog/product/2057604

IIporpammHoe o0ecnieuenne

Haumenoanue .

10 Ne norosopa Cpok aeicTBus JIMLIEH3UN
7Zip CBOOOTHO 0eccpoyHO
FAR Manager CBOOOTHO 0eccpouHO
MS Office 2007 1y, 135 o1 17.09.2007 GecepouHo
Professional
Bpay3ep Mozilla |cBoGOaHO SecopouHo
Firefox pacpoCcTpaHsIeMoe
MAXIMA CBOOOJTHO 0ECCPOUHO
Eclipse CBOOOJTHO 0eccpoyHO
Anaconda Python |cBobomno 0eccpoUHO
Bupryanbnsii
CTCHJI CHCTEMBI
aBTOMATHUYECKOT'0 |CBUIACTEIBCTBO GeccpouHo
yIpaBICHUS Ne2013612340
TEXHOJOTHYECKHM
[1apaMeTpoOM
Scilab cBOOOTHO
Computation pacmpocTpaHseMoe 06eccpodHo
Engine 110

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue kypca CchblIKa
MexnyHaponHas 0a3a MOJTHOTEKCTOBBIX
»KypHaaoB Springer Journals
DONEKTPOHHBIE  PEeCypchl  OMOIMOTEKU
MI'TY nm. I'.1. HocoBa

http://link.springer.com/

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas Tocynapctaennas https://www.rsl.ru/ru/4readers/cataloques/
ouodmmoreka. Karamoru
Nupopmannonnas cucrema - Enunoe

URL: http://window.edu.ru/

OKHO JIOCTyna K HHGOPMAIMOHHBIM

ITouckoBas cuctema Axamemust Google

(Google Scholar)

Hanumonanbuas

UH(POPMAIIMOHHO-aHATUTHYCCKAsI URL: https://elibrary.ru/project_risc.asp

cucreMa — POCCHMCKUN HHACKC HAYYHOI'O
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOLYJIs1)

URL: https://scholar.google.ru/

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:

VYyebHbIe ayIUTOPHUH TSI TIPOBEACHUS 3aHATUHN JIGKIIMOHHOTO TUTIA - MyIbTUMETUHHBIE
CpeNICTBAa XpaHEHUs, Iepeiauul U npeacTaBneHus nndopmanuu, a.448 nmm 450

VYyeOHast ayaAuTopust Ui IPOBEACHUS MTPAKTUUECKUX 3aHATHH (KOMIBIOTEPHBIN Kiacc) -
[Tepconanpubie kKommbloTepsl ¢ makeroM MS Office u Python, Beixomom B WHTepHeT u ¢
JIOCTYTIOM B 3JICKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTENbHYIO CpEAy YHUBEPCHUTETA, a.448 nmmn
450

[Tomemmenust I caMOCTOATENBLHOM  paboThl  oOywaromuxcs - llepcoHanbHbIE
kommbioTepsl ¢ makerom MS Office u Python, Beixomom B MHTepHEeT W ¢ JOCTYNOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA

Y4eOHble ayIUTOPUU AJSl TPYIIOBBIX M WHAWBUAYAIBHBIX KOHCYJbTAIMH, TEKYILEro
KOHTPOJIA U IPOMEKYTOUYHBIX KOHCYJIbTaMi - JlocKa, MyJIbTUMEUNHBIN IPOEKTOP, IKpaH, a.448
nn 450

[Tomemenue ans  XpaHeHUss U OPOQUIAKTHYECKOrO OOCITYXUBaHUS  y4yeOHOro
o0opynoBanus - CTeiaxu JUist XpaHeHUs! yueOHO-MeTOJUUECKUI JOKYMeHTaluu, a.454


http://link.springer.com/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

IIpunoxenne 1

6 Y4eOHO-MeTOqMYECKOE OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl CTYAeHTOB

[To pucrumumHe «OCHOBBI aNTOPUTMH3AIMKA M CO3JaHHE IUQPPOBBIX MOJEIECH»
IpeyCMOTPEHa ayIUTOpHAs U BHEAYJAUTOPHASI CAMOCTOSATENbHAA PaboTa 00YJarOIINXCS.

AyIuTOpHAas caMOCTOSITeIbHAs pabdoTa CTYIEHTOB Ha TJAOOPAaTOPHBIX 3aHATHUAX TPOUCXOTUT
107 KOHTPOJIEM TIPETIOIaBaTEeNs B XO/1€ BBIITOJIHCHNS TPAKTUIECKUX padoT, IPU PELICHUH 33/1a4 1
BBITOJIHEHUH YIIPAXKHEHH, KOTOPBIE ISl CTY/ICHTOB ONPEACIIeT IPenojaBaTeb.

BHueaynuTopHas camocTosiTenbHasi paboTa OCYIIECTBIISICTCS B BUIE MPOPAOOTKU MaTepuana
NPAaKTUYECKUX 3aHATHH, BBIIOJHEHHUS JOMAIIHUX 3aJaHUM W TpU KOHCYJIbTALUAX C

ImpenoaaBaTciICM.

HaumeHoBaHue pa3jaeiia

Ilepeuyenn npakTu4eckux pador

JAUCUHMILTUHBI
OCHOBHBIE IOHATHS
1. Pa3paboraTe aJirOpuTM 110 33JaHUI0
IPOTPaMMHUPOBAHUS
1. Onepanuu 1 BbIpakeHUs
2. Y cnoBHBIE OIIEPATOPHI
3. OmnepaTopbl LIKUKJIOB
CTpyKTYpHO-MOJ1yJIbHOE 4. Omneparopbl LIUKIOB
IPOrpaMMHUpPOBaHUE 5. MaccuBsl
6. CtpykTypsl
7. VYka3zarenu
8. DyHKIIUN
1. Co3snanue o0bekTa Tumna class
2. KoHCTpYKTOpBI U1 IECTPYKTOPHI
3. Hacnenosauue
OOBEKTHO-OPHEHTHPOBAHHOE 4, MHOKECTBEHHOE HACIIEIOBAHUE
HpOrpaMMHpPOBAHNC 5.  BupryanbHble KIacchl
6. [Meperpy3ka QpyHKIINI
7. [Teperpy3ka onepaTopoB
IIpuknagHoe o
1. CocraBieHue alropuTMOB U MoJiesei
IpOrpaMMHUpPOBaHUE

Tema npakTuuyeckoi
padoThbl

Bomnpocel 11 ycTHOro onpoca

[udposbie momenn
CTaTUYECKUX CHUCTEM

1. Yro Takoe cTaTuyecKas XapakTepUCTHKa CUCTEMBI?

2. [IpuBeauTe KIacCUPUKAIUIO CTATHUECKUX XaPAKTEPUCTUK
cucrem?

3. 3anuunTe ypaBHEHHE CTATUYECKON XapaKTePUCTHKHU B 00IIEM
BUJIE B pOpME MOJIMHOMA N-0i CTEeNeHU

4. Kakue MeTo/1bl MCTIOJIb3YIOTCS ISl OIIPEIETICHNUS
K03 PHUIIMEHTOB NOJIMHOMA CTATUYECKON XapaKTEPUCTUKH 110
AKCIEPUMEHTAIbHBIM JaHHBIM?

5. 3anumuTe (I)YHKI_II/IOHEUI MCTOJa HAMMCHBIINX KBAJIPaTOB.

6. IlpuBenuTe G10K-CXeMy MOMCKOBOTO aJITOPUTMA ONIpeAeTICHUs
K03 (HUIIMEHTOB MMOJMHOMA PEIrPECCUOHHOTO YpaBHEHUSI.




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

7. Yo Takoe JIMHUA perpeccun?

8. 3anummmTe GopMyIIbI I onpeaesieHus K03 UIIIEHTOB
PEerpeccCuoHHOr0 ypaBHEHHs MeToJioM Kpamepa.

[TocTpoenue nudposoit
MOJIeJIM B CHCTEME
BHU3yaJIbHOT'O MOJICJIUPOBAHUS

1. Obmiast cTpykTypa pemeHus 1udepeHnaIbHOro
ypaBHEHUs B (hOpME CTPYKTYPHOIl CXEMBbI
2. Kak 3aaaTh Ha4yadbHbIC 3HAYEHUSI UHTETPATOPOB?
3. Kakue Bu3yanbHbIe 3B€HbS HCIOIB3YIOTCS IS
MOJIETUPOBAHUS JUHAMUYECKUX CUCTEM?
4. Kak BbIOMpaETCsl YMCICHHBI METOI UHTETPUPOBAHMUSI?
5. Kak 3ayaercs BpeMst UHTEIpUPOBaHUs?

6. Kak 3agate macmrab rpaduka GpyHkmmmn?

YucrneHHbIe METOBI PeIICHHS
TuQepeHIaIbHbIX
YpaBHEHUH JMHAMHYECKUX
I (PPOBBIX MOZIETIEH U CUCTEM

1. Yro takoe nuddepenuunanbHoe ypaBHEHHE?

2. [1o xakuM npU3HAKaM IPOU3BOJUTCS KilacCU(UKALIMS
g epeHIaTbHbIX YPaBHEHUN?

3. Uto Takoe 0ObIKHOBeHHOE U epeHInanibHoe ypaBHeHHE?
3anummuTe npumep?

4. Kakoe nuddepennmanbHoe ypaBHEHHE HA3bIBAETCS
YpaBHEHHUEM B YaCTHBIX TPOU3BOTHBIX?

5. B uem otnmune muHEHHBIX AU pepeHInanbHbIX ypaBHEHUN OT
He-nmuHenHbIX? [IpuBenuTe npuMeps! augdepeHInantbHbIX
YPaBHEHUH 3TUX BUOB.

6. Uto Takoe omHOpoiHbIe U depeHInanbHbIe ypaBHEHUs?
IIpuBenu-Te mpuMep JTUHEHHOTO OAHOPOIHOIO
T depeHIMaIbHOrO YpaBHEHUS.

7. Kakoii Bug nuddepeHanbHbIX ypaBHEHUH Ha3bIBaeTCs
HopManbHbIM? [IpuBenTE MpUMeEp TakoM 3aIrucy.

8. 3anumuTe B 00111eM BUIE CUCTEMY YPaBHEHUI NIEPBOTO
HOpsi/IKa pa3pelIeHHbIX OTHOCUTEIBHO MPOU3BOAHBIX. Kak
3aIMIIeTCs TaKkas CUCTeMa B BEKTOPHOM (opme?

9. IlpuBenute npumMep 3anuck 1uddepeHaIbHOr0 ypaBHEHH
N-0ro MopsJIKa pa3pelieHHOE OTHOCUTENBHO CTaplIel
IPOM3BOIHON B (hOpME CUCTEMBI YpPaBHEHHI MTEPBOTO MOPSIKA.

10. B kakoii ¢popme monyyaroT pereHus 1uddepeHInaaIbHbIX
YpaBHEHH MPU UCTIOIB30BAaHUH YUCICHHBIX METOI0B?

11. Kakoe mpenmyIiecTBoO 4uCIEHHBIX MeT010B? /B uem coctout
HEJI0CTATOK MCIOJIb30BaHUS YUCIIEHHBIX METOJ0B IIPU
NOJIy4eHUH penieHus auddepeHnnanbHoro ypaBHeHUs?

12. YTo Ha3bIBAIOT y3JIaMH CETKH MPH MOCTPOCHUH YUCICHHOMN
cxeMmbl petieHus 1uddepeHnanbHbIX YpaBHEHUN?




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

13. Kakue paznuyaroT KJIacChl METOJIOB PEIICHUS
g depeHraIbHbIX ypaBHeHUNH? B ueM oTiindne 3TUX KJIacCOB

ApyT OT Apyra?

14. Kakoiil BUJ UMEET peKypPEHTHOE BBIPAKEHUE TIPU
MCII0JIb30BaHUHU YHUCIEHHOIO MeTo1a Diiepa s peleHUs
Qg epeHIaIbHOr0 ypaBHEHUS ?

13. [IpuBeauTe reOMETPUUYECKYI0 HHTEPIIPETAIIUIO METOIA
Oitnepa. CaenaiTe NOACHEHUS K ATON CXEME.

14. 3anuimuTe peKyppeHTHOE BhIpAKEHUE ISl TTOTYyUCHUS
YHCIEHHOTO pelieHus JuddepeHnaIbHoro ypaBHeHUS

15. [Ipeobpasyiite nudpdhepeHnnaibHOe ypaBHEHHE K CUCTEME
TuddepeHManbHbIX ypaBHEHUH 1-0ro nopsaka. 3anuiure
CHUCTEMY PEKYPPEHTHBIX BBIPAKCHUM IS ITOJy4eHUS
YHCJIICHHOTO PEUICHUSL.

UucnenHoe peuieHue
muddepeHranbHbIX
YpaBHEHUU

1. IlpousBectu unciaennoe penienne auddepeHnnanbHOro
YpaBHEHHS.

y'+2y'+y=0 npu y(0)=0, y'(0)=2

2. IlpousBecTr aHATUTHYECKOE perieHne nudepeHnaiIbHOro
YpaBHEHMUSI

5y"—y'—=3y=0 npu y(0)=1, y'(0)=-2

3. PaccMoTpeTh noBeieHre CUCTEMbI U COCTaBUTh MOJIEIIb
Ipolecca HaroJIHEeHNs 0aka B BUE JTUHEHHOTro
muddepeHManbHOro ypaBsHenus. [Iponssectu yncieHHoe
peleHre NoIy4eHHOro quddepeHMaTIbHOI0 YpaBHEHUS

4. Kak npencraButh tuddepeHraibHoe ypaBHEHHE,
OIKCHIBAIOLIEE MTOBEJICHHE 00BEKTa B KAHOHUYECKOH opme?
5. 3anumute nuHeitHoe OZY N-oro nopsiaka ¢ MOCTOSHHBIMU
K03 pHLIMEHTaMU C HEHYJIEeBOU MPaBOM YacThIO

6. Kakue meronp! permenust quddepeHanbHbIX ypaBHEHUN
MCIIOJIb3YIOTCS B TIPU UCCIIEI0OBAaHUHU MOJEINIEN CUCTEM?

7. MeTopl YMCIeHHOTO penieHns JuddepeHInaabHbIX
YpaBHEHUM.

8. AJIropuTM peanusaiiy BbIOpaHHOTO YHCIEHHOIO METoa
peweHus quddepeHraIbHbIX ypaBHEHUH MOAEITH

9. IlocTpoeHne cucTeMbl Pa3HOCTHBIX YPABHEHUH 15
YHUCICHHOTO pereHust U pepeHIMaIbHOr0 YpaBHEHUs!.

Hudpossie Mmoaenu
MpoIIeccoB B hopme
«BXOJI-BBIXOI»

1. 3anumure neperaToYHbIe (PYHKIIMH TUIOBBIX 3JIEMEHTOB

2. 3anuiuuTe BBIPAKEHUS MJS YACTOTHBIX XapaKTEpUCTUK
TUIIOBBIX 3BEHHEB

3. 3anumuTe BBIPAXEHUS IS BPEMEHHBIX XapaKTEPUCTUK
TUIIOBBIX 3BEHBEB.

4. 3anumure aaropuTM TMOJYYEHHS YHMCIEHHOTO pacdera
BPEMEHHBIX XapaKTEPUCTUK

5. CpaBHHUTE BpEMEHHBIE XapAKTEPUCTUKHU THUIIOBBIX 3BEHBEB,
MOJIy4E€HHBIX AHAIUTUYECKU c XapaKTepUCTHKAMHU,
MOJTyYEHHBIMU YUCIICHHBIM CIIOCOOOM.

6. IloscauTe pacuyer BpEMEHHBIX XapakTEPUCTUK B




Tema npakTuyeckoi
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

JIEKTPOHHBIX TAOJIUIIAX.
7. YTo Ha3bIBaETCsl YaCTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak nmoiy4nTh 4aCTOTHBIE XapaKTEPUCTUKHU OIBITHBIM IyTeM?
9. Kak nony4uTh 4aCTOTHBIE XapaKTEPUCTUKHN TEOPETUUECKUM
IyTEM 110 U3BECTHOM NepenaTouHoN (pyHKIIMHU 3BeHA?
10. Kak cdhopmupoBaTh cxeMbl B TMaKeTe BHU3YaJIbHOTO
MOJICJIMPOBAHUS JUIsl [TOJyYEHHUS] BPEMEHHBIX XapaKTePUCTHUK?
11. Kakume ¢dopMbl mocTpoeHHEe AMHAMUYECKHX 3JIEMEHTOB
HCIOJB3YIOTCS B cpene Scil.ab?
12. Kakue (yHKIMH UCHOIB3YIOTCS Ul MOJIydeHHs (pacueTa)
YAaCTOTHBIX XapaKTEPUCTUK?
13. 3anumure CKpUNT pacyera YaCTOTHOM XapaKTEPUCTUKU

MopenbHO-0pUEHTUPOBAHHAS
pa3paboTka udpoBoi
MOJIEIIA CHCTEMBI
yIIpaBJICHUS TPOLIECCOM B
cpezie BU3YyaJIbHOTO
MO/JICJIMPOBAHUS

1. Kak peanmusoars [TH1-perymsrop B SciLab/XCOS ¢
OTrpaHMYEHUEM Ha BETUYHHY, POPMHUPYEMYIO HHTETPUPYIOIIEH
yacThio? [IpuBenure npumep CTPyKTYPHOU CXEMBI.

2. Kak peanuzosats B SCiLab/XCOS ucrnomHuTenpHbIi
MEXaHHM3M C OTpaHUYCHUEM Ha TMarna3oH X0/1a Baja?
[IpuBenuTe MpuUMeEpP CTPYKTYPHOH CXEMBI.

3. Kak popmupyercs HenMHEHHAs CTaTUUECKas XapaKTepUCTUKA
B SciLab/XCOS.

4. ITpuBenute cxemy peanm3anuu [HIWUM mis ynpapnenus
WCITOJITHUTEIIbHBIM MEXaHU3MOM ITOCTOSTHHOM cKopocTH. Kakoe
Ha3HAYCHHE ITOTO JIEMEHTA B KOHYpe?

2. 3ananue Ha pedepart

O61as Tematuka pedepara "OCHOBHBIE IOHATHUS U ONPeETIeHHs B pa3paboTKe U(POBHIX

MoJieJIel cucTeM M MporeccoB”

Jlns moarotroBku pedepara HEOOXOIUMO Ha OCHOBAHUH JINTEPATYPHBIX HCTOUYHUKOB

U3YYUTH KJIACCU(PUKALIMIO MO/IeNIell OOBEKTOB U CUCTEM, U, BBIOpPAB OJMH U3 KPUTEPHEB
KJIaCCU(pUKALMU BBIMOIHUTD, @ 3aTEM IIPOBECTU ONMMCAHNE BXOAIIMX B KJIACCU(PUKALIUIO

MOJIEJIEN.

IIpumep 3K3aMEeHALMOHHOIO OHMJ1eTA

1. Andasur s3p1Ka

no

[TousTie 06MacTH BUAMMOCTH Kilacc | mpas goctyma (public, private, protected)

3. JlaH MaccuB: a) BBIBECTH Ha JKpaH CHayalla €ro HEOTPUIIATENbHBIE DJIEMEHTHI, 3aTeM
OTpHUIIATENbHBIE; 0) BEPHO JI, UYTO CyMMa JIEMEHTOB, KOTOpbIe OosbIne 20, mpeBhIIacT

a (pyukuus)




IIpumep BapuanTa qomamHei padorsr Nel

IIporpammupoBaHu€e HUKIIOB U YCIOBHBIX OllepaTopoB. Hatu cyMMy psiia pu pa3IMuHbIX
Y 33JJaHHBIX 3HAYEHUAX IIEPEMEHHOM PsZla ¥ 3aJaHHOM YHCJIE €T0 WICHOB!

S = 2-x)° + 2-%)° Fo (D" (2:07

;o 0,1<x<1;npax=15
2 24 (2n)! e

IIpumep BapuanTa qoMamHei padboTbr Ne2

[Tporpamma u3 AByX (yHKIHN; B iepBoid GpyHKIwK (Main) BBOISITCS KOHKPETHBIE MACCUBHI,
BbI3BIBAaETCA BTOpass (QyHKuuA. Bropas QyHKUMsS NpPOU3BOAMT 3aJaHHBIC ONEpaluu Haj
3JIEMEHTaMU MAaCcCUBOB, IIEPEJaHHBIMU B (DYHKIIMIO, M BO3BpAILACT Pe3ysbTar:

Jlnst 3aiaHHOM MaTpHIlbl pa3mepoM 8 Ha 8 HalTh Takoe K, uToObI K-Tast cTpoka MaTpHIIbI
coBrazana ¢ K-TeiM cTONIOIOM; HAUTH CyMMY 2JIEMEHTOB B T€X CTPOKAX, KOTOPBIC COJIEPIKAT XOTs
OBl OJIUH OTPHUIATEIbHBIN JIEMEHT.



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JJIsl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAlNHU
a) [lmanupyembie pe3yjbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

[IK-4: Cpnoco0eH BBINOJHATH 334a4H 1O OLEHKEe ChIPpbSi W METAJIYPrUYecKOol NPOAYKUHMH, KOPPEKTHPOBATH M KOHTPOJUPOBATH
NMPOU3BOJACTBEHHbII MPoLece

[IK-4.1

OueHMBaeT ChIPhE U METALTYPTUYECKYIO
MPOJIYKLHIO, KOPPEKTUPYET U KOHTPOJIUPYET
MIPOU3BOACTBEHHBII MpoLECC c
000CHOBaHHUEM TMPUHATHIX TEXHOJIOTHUECKUX
N TCXHUYCCKHX MCP

[lepeueHp TEOPETUUYECKUX BOIIPOCOB K IK3AMEHY:

1. OcuoBHble dTanbl anroputMmusanuu. [loctanoBka 3agaun. [TocTpoeHne MaTeMaTuyecKoi

Mozenu. Pazpaborka anropurma pemenus 3ana. [IporpammupoBanue

Otansl paboT MO CO3/aHUI0 MTPOTrPAMMHBIX MTPOIYKTOB

CocraBiieHre TEXHUYECKOTO 33JaHHsI Ha IPOrpaMMUPOBAHUE

TexHUYeCKUi MPOEKT MO CO3/AaHUIO MPOTPAMMHBIX MTPOTYKTOB

Pabouas noxymentauus (pabouunii npoekt). OCHOBHBIE BU/IbI

JKvi3HEeHHBII UK TPOTPaMMHBIX IPOAYKTOB

MapkeTuHr u cnerudukaius IporpaMmMHOTO TPOIyKTa

[IpoekTupoBaHue CTPYKTYpbl IPOTPAMMHOTIO ITPOIYKTa

. IIporpamMmmupoBanue, TECTUPOBAHKE U OTJIa/IKa MPOTrpaMM

10 JIoKyMEHTUpOBaHHE MPOrPaMMHOIO MPOAYKTA

11. Beixoa mporpaMMHOTO MPOAYKTA Ha PIHOK MPOTPAMMHBIX CPEJICTB

12. Dkcmmyaranus U COMPOBOXKACHHUE TPOTPaMMHOTO MPOAYKTA

13. CHsTHE IPOTPaMMHOTO TIPOAYKTA C TIPOJIAXKH U OTKA3 OT COMPOBOXKICHHS

14. OcHoBHBIE BH[IBI, D3Tallbl TPOEKTUPOBAHUA M IHKU3HEHHBIA IHUKJI TMPOTPAMMHBIX
MIPOJYKTOB

15. Crangaptel Ha pa3paborky. CTaHIapThl Ha pa3pabOTKy MPHUKIAJHBIX MPOTPAMMHBIX
cpencTB. JJokyMeHTUpOBaHKE, COMPOBOKIACHHUE U AKCIUTyaTallHsl POTPAaMMHBIX CPE/ICTB

16. ITpuHIUIIBI TPOSKTUPOBAHUS ATOPUTMOB

17. Buasl maTemMaTHYECKUX MOJENel, mpuHsaTas kKiaaccudukanusa. Haznauenue m oOmas
XapaKTEPUCTHKA KAKJIOTO KJIACCa MATEMAaTUYECKUX MOJIEIIEH.

18. Maremarndeckne MOAETH B (hopMe CTPYKTYPHBIX cxeM. Mcronp30Banue deMeHTapHbIX
3BEHBEB [IJIS1 IOCTPOCHUSI AMHAMUYECKUX MOJIETIEH.

19. MaremaTrndeckue MOJICIIH BO BpeMEHHOM oOactu. [IpuBeauTe mpuMepsl CHHTE3a
MaTeMaTHYeCKuX Mojienel B popme quddepeHInaIbHbIX ypaBHEHHUS.

20. Maremartndeckue MoJIeNy B oniepatopHoit popme. MccnenoBanne mo MaTeMaTudeCKIUM

CoOoNOR~WN




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

MOJIEIISIM B oriepaTopHoit popme. [IpuBeanre nmpumep cCMHTE3a MaTEMaTHUECKOW MOJIEIN
B OIIEpaTOpHOH (opMme.

21. MeTtoasl CHUHTE3a MAaTEMATHUECKHUX MoOJeield. XapaKTepUCTHKH aHATUTUYCCKHX,
HKCIEPUMEHTANIBHBIX U aHAIMTUKO-9KCIIEPUMEHTAIbHBIX METOJ0B. O0JIaCTH IPUMEHEHUS
3TUX METOJIOB.

22.

[lepeuenp npakTUyECKUX padboT:

23. Jlunamuueckue cTpykTypsl. CopTHpOBKa

24. Pexypcust u utepanus. Pexypcust Kak MeTo] BBIYHCICHUIA

25. I'padwl. [Touck, mocTaHOBKA 3a7a91, BUJIBI

26. Kakue criocoObl HACTPOMKH MaTeMaTUYECKUX MOETICH MPOIECCOB H CUCTEM
ucnoip3yrorcs. [laccuBHblE METOBI ONpEAEIEHUS AMHAMUYECKUX XapaKTEPUCTUK
00BEeKTa yIpaBIeHHUS.

27. Kak coctaBiaTh auddepeHuaibHble ypaBHEHUS MaTepUaIbHOIO U SHEPreTHYECKOTO
0anaHCoB.

28. Kak mpou3BOIUTH CHUHTE3 MOJAEIM B BHUJEC CTPYKTYpHBIX cxeM. Kakue OCHOBHbIE
COEIMHEHUS 3BEHbEB HCIOJIB3YIOTCS IPU 3TOM?

29. IlpousBenuTe CHUHTE3 MaTeMaTHYECKUX Mojeneil i O0OBeKTOB, OIMUCBIBAEMBIX
3aKOHAMU MEXaHUKH (MaTeMaTHYeCKUH MasiTHUK,

ITK-5: Cnnoco0eH npoBOAUTH AHAJIHU3 TEXHOJIOTHI B METAJUIyPrUH4eCKOM IPOU3BOACTBE ¢ 000CHOBaHUEM 3¢ (PeKTUBHOCTH NPUHATHIX Mep 10
YIIPaBJIEHHIO TEXHOJOTHYECKMMH NapaMeTpaMu

[1K-5.1

[TpoBoauT nudpoBoi aHATH3 TEXHOJIOTHUH B
METAJLTYPTUYECKOM ITPOU3BOJCTBE,
WCIIOJIb3YsI IPUKJIAIHBIE IPOTPAMMBI

Ilepeuens meopemuueckux 60npocos K IK3ameny:
ITonsiTre anropurma

Knaccudukanus anroputMos

S3bIK IPOrpaMMHUPOBAHUS

Knaccudukanust si3p1koB

Crioco0bI 3amKcy aIrOpUTMOB

AJITOPUTM JTMHEHHOMN CTPYKTYPBI, IPUMEP
ANTOpUTM pa3BETBIAIOUIEICS CTPYKTYPBI, IPUMED
AJTOPUTM HUKIMYECKOU CTPYKTYpPBI, IPUMEP

I TpyHIMIIBI TPOEKTUPOBAHUS AJITOPUTMOB

CoNoa~WNE
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

10. Andasut s3bika Python

11. Unentudukrarops! U KIt0UeBbIe (CIIYKEOHBIC) CIIOB

12. KoncraHThl si3bika Python 3aganue onpeneneHne 1 UCTIOJIb30BaHUE

13. Turme! nagHBIX

14. TlonsiTe MaccuBa, ONpeAeTCHHE OJHOMEPHOTO MacCHBa, OOpalleHHE K OTIEIbHBIM
3JIEMEHTaM, HHULATU3aLHs]

15. [lonsitTue QyHKUMM KaK MHOTOKPAaTHO HCIOJb3YEMOIO YydacTKa [IpPOrpaMMbl
(moamporpammsbl). Beienenue B creke naMatu Ai1s nepefadn GakTHUECKUX apaMeTpoB

16. Onucanne Gynkiuu (mporotun). Coucok popManbHBIX TAPAMETPOB, TOIYCTHMbIEC THITHI
(bopManbHBIX TapaMeTPOB

17. Onpenenenne ¢pynkuuu. Teno GyHKINU HCIIOIB30BaHKUE oriepaTopa return

18. Bb3oB ¢yHkiuu. MexaHuzM nepefaud (akTHUECKUX IapaMeTpoB IO 3HAYCHMIO.
Hcnonp3oBanue ykazaTenen 1 nepeaayu napaMeTpoB MO CChLIKE

19. Omneparopsl BeIOOpa: yCIOBHBIN omneparop if

20. Omneparops! nukia: for, while, do ... while

21. Omneparopsl iepeaun yrnpasieHHs: return, continue

22. JlnHaMHYeCKHE MOJICIH, METOIbI CHHTE3a JUHAMUYCCKHUX MOJICIICH.

23. Cratuueckue MoJIeNy, MPUHIIMII TOCTPOCHHUS, Ha3HAYeHHUE U 00J1aCTh TPUMEHEHHMS.

24. CriocoObl MaTeMaTHYECKOTO OIHMCAHUS TEXHOJIIOTHYECKHUX CHUCTEM YIPABICHHS U HUX
3JIEMEHTOB. /leTepMUHUPOBAaHHBIE MAaTEMATUYECKHE MOJIEIIH.

25. Bujpl v IOPSAAOK OTYICHUST CTATUCTHYECKON MOJIEITH CHCTEMBI.

26. Omnupuyeckue wmojenu cucreM. OcoOEHHOCTH IOCTPOEHUS M MCIOJb30BaHUS
AMITUPUYECKUX MOJIETIEH.

27. Kakue 3a/1a41 pemaroTcs py co31aHuu Lu(ppOoBOi MOJIENIN CHCTEM?

28. B yem 3akimogaetcs OJIOYHBIN TIOIX0]] K TIOCTPOSHUIO UG POBBIX MOJIETCH crucTeM?

29. Kakue OCHOBHBIE CPEJICTBA BXOAAT B MHTEpdeiic mporpaMm GJIOYHOTO MOJETUPOBAHUS
cucreM?

30. Kakue ucxoHble JaHHBIE UCIIONIB3YIOTCS JUIs peanu3aluu 6J0YHON MOAETH CUCTEMBI?

31. Ha kakue KaTeropHuH MOIPa3AeISIOTCs OJIOKH, HCIIOIB3YEeMbIE ITPH MTOCTPOSHUH MOJICIH
ABTOMATH3UPOBAHHOM CUCTEMBI B MOJICIIbHO-OPUEHTHPOBOYHOM ITPOEKTUPOBAHUU?

Ilepeuenv npakmuueckux 3a0anuii Ha IK3AMen:

32. OnpenenuTh BBIXOAHOW CHUTHAI TEPMOPE3UCTOpPA B 3aJlaHHOM TeMIIepaTypHOM
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

nuarasoHe. BeiBecT B J1Ba CTONIOIA, HAYaJIbHOE COMPOTHBIIEHHUE W TEMIIEPATypPHBIN
K02 (GUIIMEHT 331aTh KaK IMEHOBAaHHbIE KOHCTAHTbI

33. CrpykTypa cnenuduKanus, nojs CTPYKTYpbl: TIO3UIHS, HANMEHOBAHUE TEXHUYECKOTO
cpencTBa, KonuyecTBo. [IporpaMMa BBHIBOAUT HEOOXOIMMOE TEXHHUYECKOE CPENCTBO, 1O
BBHIOPAHHOM MO3ULIUU

34. Paccuntath U BBIBECTM OTHOCHUTEIbHYIO TMOTPEHIHOCTH N HM3MEPEHUH TOKa H
OTIPENIeNIUTh YKIIAIBIBACTCS JIM JaHHAS TOTPEITHOCTh B KJIACC TOYHOCTH MpHOopa

35. OueHuTh N KOJTUYECTBO U3MEPEHUN TEMIIEPATyphl, Ha HAIUYUE TPYOON MOTPEIIHOCTH

36. Paccuntarh BBIXOJHOM CUTHAJ 33/IaHHOTO PETYIIATOPA, pacueT BBIIOIHSIET (QyHKIUS

Onpenenuth BHIXOJHOW CUTHATI HOPMHUPYIOIIETO Mpeodpa3oBares (Ha OCHOBE

HEHMHBEPTHPYIOILIETO OTMIEPAIIMOHHOTO YCHIIUTEs ), paOOTAIOIIET0 COBMECTHO C

TEPMOAJIEKTPUUYECKUM TIpeoOpa3oBaTesieM (CUUTaTh, UTO TePMOIapa HHEPIIMOHHOE 3BEHO

1-ro nopsaxka, ¢ 3alaHHOM MOCTOSIHHOM BPEMEHH )

37. CocTaBUTh AITOPUTM BBIYUCIICHUS IO Popmyre S = X-Y?

38. Cocrauts anroputy pemenns st dyrximn Z(X) = X mpu X > 0 i Z(X) = X? npn
X<0

39. CrpykTypa crenuuKans, mojisi CTPYKTYPhI: TO3HIINs, HAMMEHOBAHNWE TEXHUYECKOTO
cpezacTBa, KonmdecTBo. [IporpamMma BBHIBOJUT HEOOXOJMMOE TEXHUUYECKOE CPEACTBO, 1O
BBIOPAHHOM MTO3ULIUN

40. PeanuzoBath 6110K-cXeMy Ha si3bike C++
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

Hayvano

R
oo

5

Z=Z+sin(i)
S=S+1/z

Was

Konen

41. ChopmupyiiTe pa3HOCTHBIN aHaJIOT JU((HEepeHINATBLHOTO YpaBHEHHs METOI0M Jitiepa

42. IlpuBeaute  @IrOpUTM  peuieHus AU QepeHInaIbHOro  YpaBHEHUS  METOJIOM
KacaTelbHBIX

43. ®opMupoBaHuE OOBEKTOB U CHUCTEM YIIPaBIEHUS ONEpaTOpHbIM MeToJoB. [IpuBenute
IpUMep aHAJIUTHYECKOTO IMOJIyYEeHUS MEePEeXOJHONW XapaKTEPUCTUKHU C UCIOJIb30BAaHHEM
MeToza npeoOpa3oBanus Jlarmaca.

44. Ucnonb3ys cxemy pemieHus AuddepeHnnaibHoro ypaBHEHUS N-0ro MopsaaKka METOI0M
MOHMXEHUsl TPOM3BOJHOM, cocTaBbTe M peanu3yidte B Scilab cxemy pemeHus
nuddepeHiransHoro ypasuenus 2y +2y +y=X.

45. JInst cucteMbl YMCIIEHHBIN ypaHEeHUH, 3aJaHHbIX B peKypeHTHOU (hopme pa3paboTaiite
QITOPUTM BBIYUCICHUN. Peanu3yiiTe anropuTM U MOJy4YUTe pElIeHus B BUIe rpaduka
byHKINHA

46. YTo mpeacTaBIseT AIEMEHT «OJIOK» MPH OJIOYHOM MOJICTUPOBAHUH CUCTEMBI?

47. Kak opranusyercsi B3aUMOJEHCTBHE OT/I€IbHBIX OJIOKOB MPU
MO/I€JIbHO-OPUEHTUPOBOYHOM NPOEKTUPOBAHUYU MOJENIN aBTOMAaTU3UPOBAHHOM
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CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3yiabTaThl O0yYeHHS

O1eHOYHEIE cpe€acTBa

CHCTEMBI?

48. Kakoii 010K HCITOJIB3yeTCs 11l (POPMUPOBAHUS CUTHAJIOB CHHXPOHHU3ALUY B
JTUHAMUAYECKUX MOJEIAX?

49. Tlo O610YHOM MOEITH CUCTEMBI OIIPEICIUTE Peallu3yeMyI0 epeaaToyHas yHKIHO

50. Kakue 610ku ABISIOTCA OJI0KaMy UCTOYHUKOB Bo3aeiicteuil B ScilLab/XCos u B
SimInTech
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0) Ilopsinoxk mnpoBeaeHUs] TNPOMEKYTOYHOH aTTeCTAIMU, NMOKA3aTeJM M KPUTEPUH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrectanus MO AUCHHUIUIMHE «OCHOBBI ITOPUTMH3ALUU W CO3JaHUE
IU(POBBIX MOJEJCH» BKIIOYAET TEOPETHUECKUE BOIPOCH], MO3BOJIAIONINE OICHUTH YPOBEHB
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTHUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(OpPMHPOBAHHOCTH YMEHHH U BIIAJICHUH, IPOBOAUTCS B (popMe dK3aMeHa.

DK3aMEH IPOBOJUTCA B YyCTHOU (hopMe MO0 TEOPETUIECKUM BOIIPOCAM H 3aauaMm.

IToka3zatenn u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLICHKY «om.iuuHo» (5 6aJUI0B) — 00YYAOIIHICS TOJIKEH ITOJIHO PACKPBITH COJCPKAHNE
Mmartepuaja B OObEMe MpOrpamMMbl AWCHUIUIMHBIL, YETKO M MPAaBHIBHO JaTh ONpEACTICHHUS,
NPUBECTH JIOKA3aTEeIbCTBA HA OCHOBE MATEMAaTHYECKUX M JIOTHMECKHX BBIKJIAJOK, IMOKa3aTh
HaBBIKH MCCIIEIOBATEIBCKON eI TeTbHOCTH. OTBET JODKEH OBITH CAMOCTOSITENLHBIN, IPH OTBETE
UCIIOJIb30BaHbI 3HAHUS, TPHUOOPETEHHBIC paHee,

— Ha OILCHKY «xopowo» (4 Oamna) — oOydaromUiCs TOJKEH PACKPBITh COJEpIKaHUE
Marepuajia B 00beME MpOrpaMMbl JAMCUUIUIMHBI, B OCHOBHOM IIPAaBWJIBHO JIaTh OCHOBHBIC
OmpeneNieHusT W TOHATUS mpeaMera. [lpu oTBeTe [OMymIeHB HETOYHOCTH, HapyIIeHa
MIOCJICIOBATEIBHOCTh  M3JIOKEHHSI, JIOMYIIEHbl HEOOJBIINE HETOYHOCTH TIPU BBIBOJAX U
UCIIOJIb30BAHUY TEPMUHOB, MPAKTUICCKUE HABBIKH HETBEPIBIC,

— Ha OLICHKY «y0osiemegopumenvroy (3 6anna) — 00ydarouuiics JoMKeH yCBOUTh OCHOBHOE
cojepkaHne marepuana. lIpu OTBeTe ompeneneHuss W MOHATHS JTaHBl HE YETKO, JOIMYyIICHBI
OLIMOKH TIPU MPOMEKYTOUYHBIX MaTEMATUYECKUX BBIKJIAJKaX B BBIBOJAX, MPAKTUYCCKHE HABBIKU
cJjiaonie;

— Ha OLIGHKY «Heydosiemsopumenvroy (2 6amioB) — 00yqaromuics 1eMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
MOKAa3aTh WHTEJJIEKTyalbHbIE HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBeTe AomyiieHsl rpyobie
OMMOKK B ONpEIENCHHUIX, OKa3aTelbCTBA TEOPEM HE IPOBENEHO, HE JaHbl OTBETHl Ha
JOTIONTHUTEIbHBIE  BOMPOCH  MPEMNoJaBaTeNsi, OTCYTCTBYIOT HAaBBIKM HCCIIEI0BATEIbCKOU
NeSITeTbHOCTH;

— Ha OIICHKY «Heyoosnemeopumenvroy (1 06amn) — He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE

BOCITPOM3BEICHUS U 00BSICHEHUS MH(MOPMAITUH, HE MOXKET TTOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU
pelIeHts IPOCTHIX 3a]a4, OCHOBHOE CO/IEp )KaHNEe yueOHOro MaTepuasa He pacKpbITO.
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Ipuioxkenue 3
METOAUYECKUE YKA3AHUSA 11O BBINIOJTHEHU IO
KOHTPOJIBHOM PABOThBI
no aucuuninHe «OCHOBBI AJITOPUTMHU3AIUM U CO31aHUE HUPPOBBIX MOeeiD)
OdopmieHne KOHTPOIBLHOU PabOTHI OKHO COAEPkKATh CAEAYIOUINE MYHKTHI:

a) TUTynbHBIH JHCT
b) JIuct ¢ 3apannem
) HemocpencTBeHHO caM JIMCTHHT IPropaMMbl U OKHO PE3YJIbTaTOB PadOThI IPOrPaMMBI.
d) Pedepar
e) CrucoK UCIoIb30BaHHBIX UICTOYHUKOB
3agaum 11 KOHTPOJILHOM padoThI

1 3apaua: Beiuuciums cymmy psaoa (no éapuanmam). He ucnonrvzosams cmanoapmusie pyHkyuu
6036€0€eHUsl 8 CMeneHb U PaKxmopua, a Hanucams c6ou GYHKYUU 01 BbIYUCTIEHUS YUCIUMEeNs U
3HaAMeHamers.

No BapuanTa

2 4 2
S:M+M+ ...... +(_1)n M
1. 2 24 (2“)' ; 0,1£X£ l, nmax:
15
S=—(1+x)? +M+ ...... +(=D" M
2 2! nt 2<x<0,1; Npax =
40
X3 X2n+1
S=X+—+...... +
3, 3 @n+Df 0,1 <x <1; Npax = 20
:§+X_2 )"
4, 3 8 77 @n+DH 0,2<x<0,8; Nnax = 20

T 2 s n T
S=XC0S—+X“C0S2—+...... + X cosn—
5. 4 4 4: 0,1<x<0,8; nmax =40

6. S=3~X+8-X2+ ...... +n-(n+2)-x”; 0,1SXSO,8; nmax:40

€0s3X cos(2n -1) - x
S=cosXx + +o. +—
3? (2n -1)2
7. /5 < x < 7 Nax = 40
:X_z_ﬁ+ llllll +(_ )n+1.L
8. 2 12 2n-(2n-1) - 0,1< x < 0,8; Nmax = 10
cosx?  cos2x? cos nx?
S= + +ort
Q. 2 3 n+l /5 <x <97/5; Npax = 40

23



Ne Bapuanta

S=sin£+x~sinﬁ+ ..... +x"Lgin M
10. 4 4 4 0,1<x<0,8; Nnax =40
:ﬁ_ﬁ+ ..... (_1)”+1.X2i
11. 3 15 4n°-1: 01<x<1 nNmax=20
L (20?2 (2x)%"
S—l T ...... +T . . -
12. D 0,1<x<1Nmax =20
2 4 2n-2
SZl_3L|+5L|+ ..... +(—1)”_1-%
13, & o @-D' . 01<x<0,9; Nmax =
20
S:sinx+sm 22x +sm n2x
14. 2? n® - /4 < x < 37/4; Nipax
=20

15. S=sinx+2sinx+....+nlsinx: (2 <x <0,8; Npax = 20

. T . T . Y
S=xsmz+x2 sin ZZ+ ..... +x"sin(n=)

16. 4°-0,1< x <0,8; Nmax = 40

+
17. ? n“ :0,2<x<0,8; Nmax = 20

18. S:(X+2)+4(X+2)2+ ----- +n2(x+2)n; 0,2<x<0,8; Nmax = 20

n 2x sin nx
+ +

19. 4 N’ :0,2 <x<0,8: Nax = 20
3 x5 2n+1
S=shx=Xx+—+"—+.....4
20. ¥ @n+DE 2 <x<0,1; Npax = 40
2 3 n-1,n
S=In(1+x):x—x—+x—+ ..... +(_1)—X

!
+
22. 2 4 2) + 2<xX <2 Nipay = 20

S—sinx- SN2 + (-t X Tox<dm
23. 2 n 5 S Nmax = 40
x%cos2 ~ x" cosn =~
S=Xcos—+ 3 +ot 3
24. 3 2 n : 0,1<x<0,8; Nmax =30
S:1+3x2+....+Mx2n
25. n! ¢ 0,1<x<1;nmx=10
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Ne BapuanTa
cos— cosn =
S=1+ X+ ook ——2x"
1 n! ; 0,1<x<1;Nmx=25
2 2n
s:1—X—|+....+(—l)n X '
27. 2! (2n)! 7 0,1<x<1; npax =10
3 5 2n+1
s:X_—X—+....+(—1)n+lX2—
o8 3 15 4n°-1; 0,1<x<1;Npax =30

2 3agaua:

1. Hanumwure nporpammy, KoTopasi: a) BBOJUT C KJIABUATYypbl [1Ba HEMYCTBIX MaccHBa
[ENIBIX YKCEeN B JUara3oHe OT HYJIS JI0 IEBATH U MEYaTaeT UX Pa3HOCTh; 0) 3aMEHUTH JIEMEHTHI
MaccHBa CPeJHUM apU(PMETUYECKUM COCEJHUX 3JIEMEHTOB (KpaifHHe 3JIEMEHTHI HE TPOrarth); B)
KaXKIbIH 3JIEMEHT, KPaTHBIM TPEM, YBEJIMYUTH B JIBa pa3a

2. OnHomepHbIit MaccuB A anuHOM N, onpenenuTs: a) NepBblii MUHUMAIbHBIM 3JIEMEHT
MaccuBa; 0) BCE DJIEMEHTHI MAacCHBA, MPEAUICCTBYIOIINE MEPBOMY MO TOPSAKY HaUMEHBIIEMY
YUCITY, IOMHOXXUTh Ha 3TOT HAMMEHBIINH 3JIEMEHT; B) MOACYUTATh KOJMYECTBO TAKUX JIEMEHTOB
U OIIPE/IETUTh, Ha KaKUX MO3ULMIX HAXOASITCS 3TU 3JIEMEHTbI

3. [IBymepHbIif MaccuB pasmepoM M Ha M: a) 0Tpa3uTh OTHOCUTENBHO IJIaBHOM 1MaroHaIu
(JIeBBIN BEpXHUI YTOJI CTAHOBUTCS MPAaBBbIM HUKHUM, a TIPABbI HIDKHUH - JIEBBIM BEPXHUM); 0)
CYMMY IOJIOKUTEIbHBIX 2JIEMEHTOB HA IJIaBHOW JMaroHally; B) HHAEKC NEPBOTO HYJIs

4. OmaomepHbIin MaccuB B[N] u mpeoOpa3oBaTh €ro CIeAyONUM 00pa3oM: a) yBEIUIHUTh
KaX/IbIi 2JIEMEHT MaccHBa Ha MaKCUMAaJIbHBIN JIEMEHT; 0) HalTH MHJIEKC U 3HaYEHUE IOCIETHETO
MUHUMAaJIBHOT'O 3JIEMEHTAa MACCHBA; B) OTCOPTUPOBAH 3JIEMEHTHI MacCHUBa 110 YOBIBAHUIO

5. llBymepHblii mMaccuB pazmepom M Ha N: a) 3aMeHUTh HYJISIMH BCE €€ BIIEMEHTHI,
PacroJIoKEHHBIE Ha IVIaBHOW JMaroHaiu; 0) HalWTH MPOU3BEAECHUE DJIEMEHTOB, PACIOJIOKEHHBIX
Ha MOOOYHOW [MAaroHajgv; B) MAaKCUMAaJbHBIH M3 3JIEMEHTOB, PACIOJIOKEHHBIX Ha TJaBHOM
JaroHajiu

6. B mMaccuBe LenbIX Yucesl ONpelenuTh: a) KOJIMYECTBO YETHBIX M HEYETHBIX 4uceln; 0)
KOJIMYECTBO JIEMEHTOB BHE 33JaBa€MOI0 C KJIaBUATyphl AMAaNa30Ha 3HAYEHUI; B) IPOU3BE/ICHUE
BCEX ITOJIOKHUTEIBHBIX JJIEMEHTOB MacCUBa

7. JIByMepHBIif MaccuB: a) IOMEHSATh MECTAMH CTPOKY, B KOTOPON PacCIOJIOKEH JIEMEHT C
HauOOJBIIMM 3HAYEHUEM, CO CTPOKOH, cojepikaiiedl 3JIeMEeHT ¢ HaMMEHBIIMM 3HadeHHEM
(mpeanonaraeTcs, YTO TaKUE AJIEMEHTHI €MHCTBEHHBI); 0) yKa3aTh MHJIEKCHI BCEX AJIEMEHTOB C
HauOOJBIIMM 3HAUYE€HUEM; B) IPOU3BEIEHUE 3JIEMEHTOB, PACHOJOKEHHBIX Ha MOOOYHOM
JiaroHajiu

8. OgHOMEepHBIN MacCcUB 3aIlOJHEH LEeNbIMU YhciaaMu. [lepemecTuTs:

a) HyJIEBbIE 3JIEMEHTHl MacCHUBa B KOHEIl, CIBUHYB OCTaJIbHbIE JIEMEHTHI BIIEBO; 0) KOJTUYECTBO
MaKCHUMaJIbHBIX 3JIEMEHTOB; B) Cpe/iHee apu(PMeTHIecKoe 3HAaYCHUE ATUX FIIEMEHTOB

9. lansl 1Ba MaccuBa paBHOM JITUHBI. [10ACYNTAaTh KOJIWYECTBO 3JIEMEHTOB C OJIMHAKOBBIM
MECTOIMOJIOKEHNEM, KOTOpbIe a) PaBHbI, 0) 3JEMEHT MEepPBOr0 MacCHUBa OOJbIIE, B) JIEMEHT
BTOPOT0 MaccuBa 0oJiblIe

10. [Tan MaccuB HEKOTOPBIX YHCIOBBIX IJAHHBIX: @) ONPEEIIUTh, CKOJIBKO pa3 JaHHOE YHUCIIO
BCTpEUaeTCsl B MacCUBe; 0) yIaduTh U3 HETO BCE MOBTOPSIOIIMECS AJIEMEHTHI; B) OTCOPTUPOBAB
ero (JI'00bIM METO/I0M)
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11. Jlanel ogHOMepHBIe MaccuBbl A U B nnuHol N: a) ynopsiioueHHbIE IO BO3PacTaHUIO
3JIEMEHTHI MacCUBOB; 0) c(hopMUPOBaTh U3 HUX HOBBIN OJTHOMEpHBIN MaccuB C; B) HANTH CyMMY
a51eMeHTOB MaccuBa C, IMEIOLUX HEYETHbIE HOMEpa

12. 3anonuuth MaccuB yuciamMu PuOOHau4yM (Kaxa0e M3 3HAUCHUH MONy4yaeTcs MyTeM
CIIOKEHMSI IBYX MPEIbIIYIIUX, IEPBbII 3JIEMEHT paBeH |, BTOpoil — 2, TpeTuii — 3, 4eTBEPTHIN — O,
u T1.1.). Jlo6aBUTh K SJ€MEHTaM MacchBa Ha HEYETHBIX HHJAEKCcaX 3aJaHHOe 4Yuciao M (c
KJIaBUATYpPHI)

13. Jlan maccuB: a) BBIBECTH €r0 Ha dKpaH; 0) MHBEPTHPOBATH (IOMEHATHh MecTamMu |-ui
AJIEMEHT C MOCJIEIHUM, 2-OU C MPEANOCIECIHUM U T.[.) U BBIBECTH; B) MOACUUTATH KOJIUYECTBO
3JIEMEHTOB MacCHBa, MPEBBIIIAIONINX MTEPBBINA AIEMEHT

14. Jlana matpuiia M: a) ynanuTh U3 MacCHBa CTPOKY U CTOJIOCI, Ha IIEPECEUCHUN KOTOPBIX,
pacroiokeH MaKCHUMAallbHbIM 3JeMeHT; 0) ONpeNesUTh KOJIMYECTBO JJIEMEHTOB, 3HAUCHUS
KOTOpBIX JIeXkaT B [uana3oHe [y1..y2]; B) HaliTU UX CyMMY

15. IlenouncieHHbIN OHOMEPHBIN MAaCCUB: a) LUKIMYECKU (ITOCIIEIHUI AIEeMEHT MacCuBa
CTaHOBUTHCS | BJIEMEHTOM) CABHHYTHh JJIEMEHTBHI MaccuBa BrpaBo Ha K mosummii (K ¢
KJIaBUATYpPhl); 0) yIBOUTH BCE HEUETHBIEC FTIEMEHTHI; B) 3aMEHUTH MOJIOBUHHBIMU 3HAUEHUSIMU BCE
YETHBIE DJIEMEHTHI.

16. Jlan MaccuB MOJOKUTENIBHBIX YHUCE, COCTABUTH JIPYrOW MAacCHUB, Ka)IbIH SJEMEHT
KOTOpPOT0 paBeH CyMME€ WJIM IPOU3BEIEHUIO COCETHUX 3JIEMEHTOB MCXOJHOIO0 MaccuBa (CyMMy
BBIUUCIIATH, €CJIM OHa Oojblie 15, B MPOTUBHOM cliydyae — MPOU3BEIACHHE). YTOPSAIOYUTH MO
yOBbIBaHUIO

17. Jlan omnomMepHbIid MaccuB D u uncio X: a) nmeyataet “JIA”, eciu X COBMaaaeT ¢ OJHUM
u3 ateMeHToB D, B nporuBHOoM ciyuae “HET”; 6) npoBepuTh, €CTh JIM B MACCUBE OTPULIATEIbHbBIE
3JIEMEHTBHI; B) IOMEHSITh MECTAMU MUHUMAIIbHBIN 1 MaKCUMAaJIbHBIN 3JIEMEHTHI MacCHBa

18. JIByMepHBIif MaccuB: a) OTCOPTHUPOBATH YETHBIE CTPOKH 110 BO3PACTAHHIO, & HEYETHBIC —
1o yObIBaHUIO; 0) HalTH, CKOJIBKO pa3 B MaCCUBE MOBTOPSIETCA CAMOE YacTOE YHUCIIO; B) 3aMEHUTh
3TO YMCJIO Ha a

19. Jlan maccuB M Ha N: a) yMEHBIIUTH BCE MOJOKUTEIbHBIE 3JIEMEHTHI MaccuBa Ha 1, a
OTpHUIATEIbHBIC — YBEJIMYHUTD Ha D; 0) BBIYUCINTH HOMEP MAaKCHMAIBHOTO JJIEMEHTa MAaCCUBA; B)
3aMEHUTh OTPHUIIATEIbHbIE HIEMEHTHI MACCHBA UX KBaJpaTaMu

20. JTarn maccuB M: a) moacYUTaTh KOJMYECTBO JIEMEHTOB MacCHBa, = MUHUMAJILHOMY U
MaKCHUMaJIbHOMY; 0) IPOBEPUTH, €CTh JIM B MaccuBe 0 U BBIBECTH HOMEP MEPBOT0 U3 HAlICHHBIX;
B) BBIYUCIIUTD CpeJiHEE apu(PMETHYECKOE AIEMEHTOB MacCcHBa.

21. B maccuBe LENBIX YHUCEN OIpEeNesuTh: a) HOMep | MaKCHMMaJbHOIO 3J€MEHTa; 0)
KOJIMYECTBO 3JIEMEHTOB BHE 3a/laBa€MOr0 C KJaBUATypbl AHAala3oHa 3HAUEHUH; B) CyMMY
3JIEMEHTOB MPEBBILIAIIINX YHCI0 K

22. MaccuB M Ha N 3amoiHeH 1eNIbIMU YUCIIaMU: a) B CTPOKE CoJIeprKallelt He MeHee 3-X
OTPHILIATENIBHBIX YHCEN, 3HAKU 3JIEMEHTOB Ha MPOTHBOIIOJIOXKHBIE; 0) OTCOPTHPOBATH YETHBIE
CTPOKH 10 BO3PAaCTaHHIO, @ HEYETHBIE — 10 YOBIBAHMIO; B) HAUTU Pa3HOCTb MEXTy MaKCUMaIbHBIM
¥ MMUHUMAaJIbHBIM 3JIEMEHTOM MaccHBa

23. Jlarn maccuB M Ha N: a) 3a110JTHUTB €T0 MPOMU3BOJIEHBIMU YHCIIAMH B IMaria3oHe 110 15; 6)
MIEPEHECTH COAEPKUMOE JBYMEPHOIO MAacCHMBa B OJJHOMEPHBIM MacCHUB; B) YHOPSAIOUYUTH €TO IO
BO3paCTaHUIO

24. ]IBa OHOMEPHBIX MAaCCHBA: a) HAMTH MaKCHUMAaJbHBIN 3JIEMEHT M3 JIByX MacCHBOB; 0)
CJIOKHTbH AJIEMEHTHI MACCUBOB C OJIMHAKOBBIMH MH/IEKCAMM; B) HAWUTH CpellHEee apru(PpMETHUECKOe
3HAUEHUH 3JIEMEHTOB TOJIYYHBILIErOCS MacCHBa

25. Jlana MaTpuIia YUCEN, ONPEACTUTh: ) MUHUMAIIbHBIC DJIEMEHTHI B TJIABHOW JTarOHAIH;
0) Kakas U3 TUaroHajgei MaTpULbl CONEPKUT OOJIBLIYI0 CYMMY 3JIEMEHTOB; B) SJIEMEHT B LIEHTpPE
MaTpHIbl 3aMEHUTH Ha ()

26. Jlan onHOMEpHBIII MaccuB, HAWTH a) HaMMEHbILEE KOJIMYECTBO 3JIEMEHTOB, KOTOpHIE
HY>KHO YAQJIUTh U3 MAacCUBA, YTOObI OH ObUT YHIOPSA0OYEHHBIM; 0) KOJTUYECTBO MOJOKUTEIbHBIX U
OTPHIIATENIbHBIX YUCEN; B) IPOU3BEICHUE IEPBOTO U MOCIEHETO HIEMEHTOB MacCUBA
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27. 3anonHUTh ABYMEpHBIH MaccuB uuciamu DuboHauunm (Kaxaoe U3 3HAYCHHM
MOJTY9JaeTCs TyTEeM CIIOKEHHS IBYX MPEIbIIYITNX ). DJIEMEHTHI TJIABHOW JTUArOHAIIN Pa3/IeIuTh HA
KOpeHb uncna b

28. Jlan MaccuWB, HAaWTH: a) SJEMEHTHl MAacCHBa, 3HAYCHHE KOTOPBHIX COBIAZACT C HX
WHJCKCOM; 0) CKOJIBKO pa3 B MacCHUBE MOBTOPSIETCS CaMO€ YacTO€ YHCIIO; B) CYMMY 3JIEMEHTOB
JeKAIIUX B auamasone [a, b].
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