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1. Ilesin ocBOeHMSI AUCHMIIJINHBI

JucnunimHa obecrnieynBaeT MOATOTOBKY CTYJIEHTOB B 00JacTH MPOrpaMMHUPOBAHUS U
KOMITBIOTEPHBIX HAYK.

K menu ocBoeHus ITUCHUIUIMHBI OTHOCHUTCS IIOJIyYEHHE OCHOBHBIX TEOPETUYECKUX H
MPAKTUYECKUX 3HAHWA 1O MPOTrPAMMHUPOBAHHIO: [0 CEMAHTHKE W CHHTAKCUCY S3BIKOB
MPOrpaMMHUPOBAHUSI, TOCTPOEHUIO (YHKIMOHATBHBIX aOCTpakiuii u abcTpakuuil JTaHHBIX.
CTyleHTBl H3Yy4alOT OCHOBBI AaHallM3a W CHHTE3a alTOPUTMOB, TPUHIUIBI BHIMOTHCHUS
MPOrpaMMHOTO Koja KommbioTepoM. [lpu n3ydeHun si3pika mporpaMMHUPOBAHUSI BHICOKOTO YPOBHSI
C++ CTynmeHTBl MOJNYYalOT MPAKTUYECKHWE HABBIKM IMPOTPAMMHUPOBAHHS HA TPUMEPE PEIICHHS
MPOCTHIX 33/1a4, OBJAJIEBAIOT MPUEMaMU pean3aliy aJrOpPUTMOB, M3Y4YalOT YacTO MpPUMEHSEMbIe
CTPYKTYpbI JaHHBIX, UX CICHU(DHUKAIINN U peaIU3aliH, aITOPUTMBI 00paOOTKH JAHHBIX U MOIXOIbI
K aHaJIM3y 3TUX AJITOPUTMOB, B3aUMOCBSI3b AITOPUTMOB U CTPYKTYp AaHHBIX. [Ipu 03HaKOMIIeHHH C
MakeTaMu TMPUKIAJAHBIX TPOTpaMM JUIsi KOMIBIOTEPHOTO MOJCIHUPOBAHMS CTYJIEHTHI OBJIAJICBAIOT
npUeMaMHl  pealu3aldil  aIrOpUTMOB  CPEICTBAaMU  MAKETOB  MPHUKJIAJAHBIX  MPOTrpamMm
MaTEMaTHYECKOr0 MOJCIIMPOBAHMS, Pa3BUBAIOT a0CTPAKTHOE MBIIIJICHHE U PACIIUPSIOT HAYYHO-
TEXHUYECKOro Kpyro3op. Takxke CTyIAEHTHI NOJY4yalOT MPAaKTUYECKHE HAaBBIKM CO3JaHUs web-
MPUIOKCHUN, 03HAKAMIIHBASICh C COBPEMEHHBIMH Web-TeXHOIOTUSMHU.

3agayaMu Kypca sIBISIOTCS:

e OCBOeHHE 0a30BBIX JIEMEHTOB CHHTaKcHca s3b1ka Python;

® TOCTPOCHHIO (DYHKIIMOHAIBHBIX a0CTpaKIMi U a0CTPaKIIUNA JTaHHBIX;

e OCBOCHHE 0a30BBIX JIEMEHTOB CUHTAaKcHca A3bIka CH++;

e (opmupoBaHUE Yy CTYIEHTOB MPEACTABICHUS O YHCIEHHBIX METOJaX MOACITUPOBAHUS
(bu3NYeCKUX SIBICHUN U NPUOIMKEHHOTO pelieHns GU3HMUecKuX 3a7au ¢ 33JaHHON TOYHOCTHIO;
® OBJIAJICHUE TEXHOJOTHEH pPa3pabOTKU MPOrpaMM C HCIIOIH30BAaHHUEM COBPEMEHHOW Cpeibl
paspabotku Visual Studio;

e OBJIaJICHUE COBPEMEHHBIMH METO/IaMU BU3YyaJU3allii Pe3yJbTaTOB pacueToB (B TOM 4HCIIEe, B
AHUMUPOBAHHOM BHU/IE);

® OBJaJICHUE TEXHOJOTUEH pa3pabOTKU MPOrpaMM C MCMHOJIb30BAaHHEM COBPEMEHHOTO MakKeTa
MareMatuueckoro moaenupoanuss Wolfram Mathematica,

e OBJaJIcCHUE COBPEMEHHBIMHM METO/IaMU BU3YyaJU3allii Pe3yJIbTaTOB pacueToB (B TOM YHCIIE, B
AHUMUPOBAHHOM BU/IE);

® T[IOJIy4CHHE MTPAKTUUYECKUX HAaBBIKOB CO3JaHUSI Web-TIpuioskeHui.

2. Mecto nucuuimuiaibl B cTpykrype OIl 6akanaBpuara

JlucuurniuHa OTHOCUTCS K 00s3aTenbHBIM aucnuiuimHaM brioka 1 w mpopomxaercss 5
CEMECTPOB.

Jns yenemrHoro €€ n3ydeHus CTyAEHThI TOJKHBI YMETh JIOTUYECKH BEPHO, ApIYMEHTHPOBAHO U
SICHO CTPOUTHL YCTHYIO MW TIMCBMCHHYIO pPCUb, O6Hal[aTb CHOCO6HOCTBIO CTPCMUTLCA K
CaMOpa3BUTHIO, TOBBIIICHUIO CBOEH KBaMu(UKAMKW W MacTepCTBA, UMETh HaBBIKM pPabOTHI C
KOMIIBIOTEPOM KaK CpPEICTBOM YIIpaBICHHS U 00paOOTKH MH(OpPMAalUU, TOTOBHOCTBIO YYUTHIBAThH
COBpEMEHHBIE TEHACHIINN HH(OPMALIMOHHBIX TEXHOJIOTHI.

B mpouecce u3yueHHs] AUCHUILUIMHBI TAaKXKe MOTPEOYeTCsl YCHEIIHOE OBJaJEHUE CMEKHBIMU
Kypcamu: o01mei pu3nKum nMaTeMaTHKH.

[Tonyuennsie B kypce «MH(pOpManOHHBIE TEXHOJIOTHH M IPOrPaMMHPOBAHHE) 3HAHUS,
YMEHHUS U HaBBIKM HEOOXOIWUMBI IS M3YYEHHUS NOCIEAYIOUMX NPOGUIbHBIX JUCHUILIMH, WU
npoayktuBHoro BeinonHeHns HUPC, a takxe i npogonkeHus o0yueHHs B MarucTpaType.

3. Ilmanupyemblie pe3yJbTaTbl 00y4eHHs MO JUCIHHUILJIMHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMH
pesyabTatamu ocBoenusi OIl 0akanaBpuara.



[Tponiecc u3yuyeHMsl QUCLUIUIMHBI HamnpaBieH Ha (OPMHUPOBAHME CIEAYIOIIUX 3JIEMEHTOB
komnereHmii B cootBercTBUM ¢ ®I'OC BO, OIl BO wu mnpuoOpereHus Cleayloux 3HAHUH,
YMEHHUH, HABBIKOB U (MJIM) OIbITA AEATEIbHOCTH:

Kon DopMyJIMPOBKA Ilepeyens NJIaHUPYEMBIX Pe3yJIbTATOB
KOMIETEHIINT KOMIETEHIINU 00yueHust

O6uenpogeccuoHATIbHbIE KOMIIETEHIIMT

OIIK-4. NJ1_OIIK-4.1. 3Hatb:
Crocoben TIOHUMATh | OOOCHOBAaHHO BBIOMPAET M| — OCHOBHBIC CBEICHUS O CEMAHTHUKE
TIpUHIHIIET PaboThl | yeronb3yeT COBPEMEHHBIC u CHHTaKCHUCe SI3bIKA
COBPCMCHHBIX
WH(POPMAIIMOHHBIE NPOrPAaMMHUPOBAHUS,  MPHHIIUIIBI
HH MallMOHHBIX
(bop 1o TEXHOJOTHH [UIsl PEIICHUs MOCTPOCHUS (GYHKIIMOHATBHBIX
TCXHOJIOTHH n o o,
3a71ad PO ecCHOHATHLHON abCcTpakiuii;
HCII0JIB30BATh ux JJIA
pelweHus sayay | ACATEIBHOCTH — 0a30Bble  CTPYKTYphl JaHHBIX H
HpO(i)eCCI/IOHaHI)HOfI AJITOPUTMBI UTA pa60TBI C HUMU;
JEATENHLHOCTH. — COBpEMEHHBIC Web-TeXHOJIOTHH.
Ymers:

— aQHaTM3UPOBATH YCJOBUS 3adad |
COCTaBIIATh MAaTEMAaTHYECKHUE MOJEIIH,
OITHCHIBAIOIIIE paccMaTprBacMbIe
(huzrUecKue SIBICHUS;

— BBIOMpaTh CTPYKTYPBI NaHHBIX H/WJIH
ITOPUTMBI, Hauboliee MOIXOISAIINE
JUTSI PEILICHUS] KOHKPETHOM 3a1a4Hu;

— CO3JaBaThb aJTrOPUTMBI PEIICHUSA
MaTeMaTUYeCKUX 3aJ1a4;

— BBIOMpaTh HamOoJlee IMOAXOJIAIINE

BBIYMCIIUTEIbHbIE cpezicTBa u
METOABbI, JUId pelleHus 3axad B
oOmactu npodeccHoHaNIbHON
JesITeIbHOCTY;

— OIEHMBAaThb TOYHOCTh TIOJYYEHHBIX
Pe3yJIbTaTOB;

— TIPEACTaBIAThH pe3yabTaThI

UCCIICIOBAaHUN B rpaduuecKoM BHUJE,
B TOM 4YHCIE€ C WCIIOJb30BaHUEM
JUHAMUYCCKUX MOJIyJeH B Takere
Wolfram Mathematica;

—  co3IaBaTh u pa3BepTHIBATH
CTaTUYECKUE CAUTHI;

—  co3laBaTh u pa3BepTHIBATH
JTIUHAMHYECKUE CalThI (web-

TIPHIIOKCHUS ).




OIIK-S.

Crniocoben
paszpabaThiBaTh
AJITOPUTMBI n
KOMITBIOTEPHBIE
[IPOrpaMMBbI, IIPUTOAHBIE
TSt MPAKTUYECKOTO
MPpUMCHCHUS.

na_OIIK-5.1.

3HaeT TUMOBBIE AITOPUTMBI
U peanusymoiyne ux

CTaHJapTHBIE OMOIMOTEKN

YMeTh:

CHHTE3UpOBAaTb W  aHAJIU3UPOBATh
(YyHKIIMOHATBHBIE aOCTpaKIMK IS
peLIeHUs MPAaKTUYECKUX 3a/1a4.

BEIOMpaTh HaumbOonee MOIXOSIINE
3JIEMEHTHI S3fKa BBICOKOI'O YPOBHS
C++ u Meronpl, peall30BaHHbBIC B,

JUISL  pemieHus 3amad B 00JacTH
npo(h)eCCUOHANBHON  JEATENHHOCTH;
OIICHUBATL TOYHOCTH IIOJIYYCHHBIX
pe3ynbpTaToB

MMpeACTaBIIATH PE3YIbTAThI

UCCIICZIOBaHUH B Tpa)UueckoM BHIIC C
HCTI0JIb30BAaHUEM JIBYMEpPHOM
rpa¢uku B cpene Visual Studio

3HaTh!
— BO3MOXHOCTH  maketa  Wolfram
Mathematica TUTS peanu3anun
BBIYHCIIUTEIBHBIX aJITOPUTMOB
pelieHust  QU3MYECKUX  3aJad |
00paboTkun AKCIIEPUMEHTATBHBIX
JTAHHBIX.
N OIIK-5.2. Baaners:
PaspabatsiBacT — HaBBIKAMH HCIIOJIB30BAaHHSA CPEICTB
KOMITBIOTEPHBIE pa3paboTKH, OTJIAAKH U TECTUPOBAHHUS

nporpaMMsl Ha 0aze
THUIIOBBIX AJITOPUTMOB H
CTaHJAPTHBIX OMOIHOTEK,
peanmu3yeT ux Ha
COBpEeMEHHOM(BIX)
s3bIKe(ax)
IPOTPaMMHUPOBAHUS

MIPOrpaMMHOTO KOAA;

HaBBIKAMH  peau3alliil  CTPYKTYp
JIAHHBIX U aJITCOPUTMOB Ha Pa3IUYHBIX
S3BIKaX TPOTPaMMHUPOBAHUS;

HaBBIKAMH  IPUMEHEHHs]  IakKeTra
Wolfram Mathematica npu
peanuzanuu OCHOBHBIX
MaTeMaTUYECKHUX OIlepalnii:

onpezecHe GbyHKLMI;
nud depeHIUPOBaHNE u

MHTErpupoBaHre (QyHKIMH; co3maHue
Pa3phIBHBIX U JUCKPETHBIX (YHKIIWH;

perieHue cucTeM JMHEHHBIX,
TPaHCICHICHTHBIX,
g hepeHnnanbHbIX ypaBHEHU;
pelieHue cucTeM HEPaBECHCTB;
rpaduueckoe n300pakeHne
3aBUCUMOCTEH, IIPEACTaBICHHBIX
Pa3ITMYHBIMA criocodamu;
odopmiieHne rpauKoB;
Ymers:
— CcO03JaBaTh JTUHAMUYECKHUE u

MPOrpaMMHBIE MOYJIH.




4. O0beM, CTPYKTYPA U CoJiepKaHUE TUCHUIINHBI
OO6m1ast TpyA0€MKOCTh TUCIHUIUIMHBI cocTaBisieT 10 3aueTHbIX equnuil, 360 akaa.4acos.

Ounas popma o0yueHust

Buabl yueOHbIX 3aHATHIA, DopMbI TeKylIEr0
Temsl (pa3aensl) £ | BKII0YAst CAMOCTOSITEILHY IO padoTy | KOHTPOJSA ycIeBaeMOCTH
Ne AUCHHILIUHBI, g CTY/ECHTOB,
n/n HX COJepiKaHue 3 H X TPYA0EMKOCTh ®opma NPOMeKyTOYHOI
o (B akageMHYeCKHX Yacax) aTTecTalun

(no cemecmpam)

KonrakTHasi padora

JEKIMH
MIPAKTUICCKHE
nabopaTopHbie
KOHCYJIbTaI[HH

aTTeCTAlMOHHEIE
HCIBITAHUS

CaMOCTOSTENIbHAS

pabota

CTpyKTypa U HHTepHpeTalus KOMIbIOTEPHBIX MPOrpamMMm

OT4eTHI 10 JIAO0PATOPHBIM
1 9 18 2 8 paboTam. 3agaHus s
CaMOCTOSATEIILHOU PaOOTHI

[MocTpoenue abcrpakuuii
MIOMOLIBIO (DYHKIMH

N OT4eTH 10 JTA00PaTOPHBIM
[MocTpoenue abcTpakuii ¢

1.2. 1 8 16 1 8 pabotam. 3agaHus IS

IOMOIIBIO JaHHBIX o
CaMOCTOSTEBHON pabOThI
0,3 1,7 3auér
Hroro 3a 1 cemecT
P 17 34 | 3 03| 177

72 gyaca

2. HporpammupoBanune Ha C++
Bsenenue B npenmer. Kpartkas
HCTOPHS Pa3BUTHUS

2.1. | BBIYUCIUTEIHLHON TEXHUKHU U 2 1 2 1
NTOPUTMUYECKUX S3BIKOB
MIPOrPaMMHPOBAHUS

OCHOBHbBIE TIPHEMBI CO3aHUsI
porpamm B cpejie pa3paboTku
Visual Studio.

22, | Bua oW 2 |1 2 1
KommuiinpoBaHie nporpamMMsl
B cpejie pa3pabOTKH U B

KOMaHJHOW CTPOKE

BbasoBeie 251eMEHTEI
CUHTaKcuca si3bika C++.
JupexTuss! npenporeccopa.
2.3. | Tumsl nepeMeHHbIX U JaHHBIX. 2 1 2 1
ApugmeTnueckue onepaTopsl.
YcnoBHBIE OnIEpaTOPHI.
Ornepatopsl IUKIIA.

BBoz BEIBOJ B TOTOKE.
Maccussl. [Ipocteie u
COCTaBHbIE ONepaIiu

2.4. 2 1 2 1
[IPUCBaUBaHUS
VYHapHsble onepauuu
Jlornueckue BoIpaskeHUs

5. Buast oneparopoB mukia 2 1 ’ 1

CTpyKTypBI MHOXXECTBEHHOTO




BeIOopa SWITCH

2.6.

Pabota ¢ cumBoIamMu u
CTpPOKaMH

VKkazaTenu U CChUIKU
ITepeuncnenus
CocCTaBHBIC THIIBI JAHHBIX.

CtpyKTypHl

2.7.

OcobeHHocTH paboTHI €
yKa3arelsiMu

OCo0EHHOCTH HCTIOJIB30BAHUS
CCBUIOK

Paznu4Hble crocoObl nepeaadn
JTAaHHBIX B (YHKIUIO

MaccuBsl yka3zarenei
VYkazarenu Ha QyHKINH

2.8.

[Meperpyska ¢yHkumii
[abnous! ¢pyHKIMIHA
Pexypcus

[Tpumeps! 06paboTKH
CHMBOJIOB U CTPOK

2.9.

IToToku

Kiaccel 1 00BbEKTHI TOTOKOB
BBoa cuMBOJIOB 1 CTPOK C
MIOMOIIBIO (DYHKIHH-
9JIEMEHTOB

MaHunyasTopsl MOTOKOB
Pa6ota ¢ daitnamu

Daiinsl OCNEN0BAaTENILHOIO
JocTymna

®Daiinel MPAMOro A0CTyNa

2.10.

Oynkuun i 00sekTe. CMeHa
apagurmsl

Tpu xuta OOIL

CrpyKTypHl

OObsiBNIEHKE KITacca.
OCHOBHBIE 3JIEMEHTHI KJ1acca.
KoHcTpyKkTOp 1 AecTpyKTOp
Co3aHue 3K3eMIUIIPOB Kilacca
CraTtndeckoe ¥ AMHAMUYECKOE
BBIJICTICHNE TTAMSATH
Hacnenosanue

2.11.

Beenenue

2D u 3D rpaduxa

Cpena CLR

Coznanue npoexkra CLR
BusyaiibHOE IPOCKTHPOBAHUE
[IpuBs3ka xoga

PucoBanue rpaduueckux
MIPUMHUTHBOB Ha SKpaHe
AHuManus

3D rpaduka ¢ GUOINOTEKOH
OpenGL

2.12.

Beenenue. Heooxonumocth
paboThI ¢ MATPULIAMH H
MacCHBaMU

Anrebpa matpwuil.
Oco0eHHOCTH pa3MelleH s
MAacCHBOB B ITAMATH
KOMIBIOTEPA
JluHamu4yeckoe BEIIETIeHHEe




naMsT{
OcobeHHocTH paboTHI €
JIBYMEPHBIMH MacCHBaMH
ITpumep 1. Beruncnenue
OTIpeeTTUTEIs

[Tpumep 2. Beraucnenue
00paTHOW MaTPHIIBI

0,3 1,7 3auér
Hroro 3a 2 cemecTp 17 34 3 03 | 17,7
72 yaca
6 mom uucie ¢ 30 u ;10T 1 5

AJITOpPUTMBI U

CTPYKTYPBI

JAHHBIX

KOHTpOJ'IL I10 pe3yJibTaTaM

3.1. | JluneiiHble CTPYKTYpHI JaHHBIX | 3 2 4 2 BBIMOJTHEHHS JTa00PaTOPHBIX
pador
Kontpons no pesynpraTtam
3.2. Pexypcusnaz obpadorka 3 2 4 2 BBITIOJTHEHMSI TA0OPATOPHBIX
HEePapXUIECKUX CIICKOB
pabor
KoHnrpons 1o pesynbratam
3.3. | HepeBbs u neca 3 2 4 2 BBITIOJTHEHHSI JTAO0PATOPHBIX
pador
Kontpons no pesynpraTtam
3.4. | cuepnbIBaIONINii MOUCK 3 2 4 2 BBITIOJTHEHWMSI 1TA0OPATOPHBIX
pabor
Kontpons no pesynpraTtam
3.5. | beicTpslil mouck 3 2 4 2 BBITIOJTHEHHS JTAO0PATOPHBIX
pador
KoHnrpons 1o pesynbratam
3.6. | CoptupoBka 3 2 4 2 BBITIOJTHEHHSI JTA00PATOPHBIX
pador
Kontpons no pesynpraTtam
3.7. | Anroputmbl Ha rpadax 3 2 5 2 BBITIOJTHEHMSI TA0OPATOPHBIX
pabor
NP-roHbC 1 KoHnrpons 1o pesynbratam
3.8. 3 3 5 2 BBITIOJTHEHHS JTAO0PATOPHBIX
Tpy/ZHOpELIaeMble 3a1a4n
pador
0,3 1,7 3auér
Hroro 3a 3 cemectp 17 34 3103 | 177

4.1.

72 gyaca

OCHOBHBIE TTPHHIIAITEI PAOOTHI
B Cpe/ic KOMIIBIOTEPHOIO
MozaenupoBanus Wolfram
Mathematica. TouHOCTB
MIPEACTABICHHS YHCIOBBIX
JaHHBIX.

ITakeTnl KOV

IMIBIOTEPHOT0 MOQ

eJInpo

BaHUSA

Bamanne Ne 1

4.2.

OnepaTopsl IPUCBAUBAHUS U
MOJICTAHOBKHU; KOMaHIbI
npeoOpa3oBaHMsl CHMBOJIBHBIX
BBIpaKEHUI1

Bamanus Ne 2 u Ne 3

4.3.

Peanuzanus oneparuit
MaTeMaTHIECKOTO aHau3a

Bamanust Ne 4, Noe 5 u Ne 6

44.

Pabora co crinckamu;

3amanue Ne 7




BEKTOPHBIC 1 MATPUYHBIC
onepauuu

Co3gaHue 10JIb30BaTEIbCKUX

4.5. 4 2 4 1 2 Bamanns Ne 8 u Ne 9
GbyHKIH.
U3ydYcHHE MaTepuaia
6 mom yucae ¢ 30 u JJOT 1 IpPEeJCTaBICHHBIX TEKCTOB
JeKUun
4.6, || Paduicckoe npenctagenne | 4| 6 3 Samarms Ne 10 u Ne 11
GbyHKITUH.
H3ydeHne MaTepuaia
6 mom uuciae ¢ 30 u JJOT 1 MPEICTaBICHHBIX TEKCTOB
JeKUUn
Pemenue nuHeHHBIX U
4.7. | TpaHCUCHICHTHBIX YpaBHEHUH; | 4 2 4 2 3ananue Ne 12
pellicHIe HEPABCHCTB.
4.8, |Peuenie Mbgepennambibix | 4 |- 5 4 |1 2 3ananue Ne 13
YpaBHEHHHA
U3ydYcHHE MaTepuaia
6 mom yucae ¢ 30 u JJOT 0,5 1 IpPEeCTaBICHHBIX TEKCTOB
JIEKITUH
4.9, | CosaanIe AuHAMITICCKIX 4 | 2 4 |1 4 3ananne Ne 14
00BEKTOB
H3ydeHNe MaTepuaia
6 mom uucne ¢ 90 u JJIOT 0,5 2 MPEICTaBICHHBIX TEKCTOB
JeKUUH
0,3 1,7 3auér
Hroro 3a 4 cemecTp 17 34 3 03] 177
72 yaca
6 mom uucie ¢ 30 u ;10T 1 5

5. Web-TexHoaoruu

5.1. | ba3oBbie MOHATHS 5 2 4 0,5 2
5.2. | CraTu4yecKkue CauThI 5 2 4 0,5 2
5.3. | CucteMbl KOHTPOJIST BEPCHI 5 2 4 105 2
5.4. | ba3sl JaHHBIX 5 2 4 0,5 2
5.5. | JluHaMu4ecKkue CauThbl 5 2 4 0,5 2
5.6, | BMpTYAIH3ALIL H 5| 2 4 105 2
KOHTEHHepu3aIus
5.7. | Beb-nporpaMMupoBaHue 5 5 10 4
0,3 1,7 3auér
17/1;22‘; :a S cemectp 17 34 | 3 03| 17,7
Bcero 85 170 | 15 | 1,5 | 88,5
6 mom uucie ¢ 30 u /10T 2 10




3aounas popma o0OyueHust

n/n

Tembl (pa3aeanl)
JUCHUIIUHBI,
HX COJepKaHue

Kypc

Buabl yueOHbIX 3aHATHIA,

BKJII0Yasi CAMOCTOSITEJILHYI0
CTY/EeHTOB,
U UX TPYA0EMKOCTh

padoty

(B akageMHYeCKHX Yacax)

DopMBbI TEKYIIIETO
KOHTPOJISl YCIIeBaeMOCTH

®opma NPOMeKyTOYHOI
aTTecTaluu
(no cemecmpam)

KonrakTHasi padora

CTpykTypa "

JEKIMH
MIPAKTUICCKHE
nabopaTopHbIe
KOHCYJIbTaI[HH

aTTeCTAlMOHHEIE

HCIBITAHUS

HHTEPINpeTalusi KOMIbIOTEPH

CaMOCTOSTENIbHAS
pabota

BIX IPOrpamMM

[MocTpoenue abcrpakuuii
MIOMOIIBIO (DYHKIMH

11

OTyeTsl 110 1Ta00paTOPHBIM
paboram. 3ananust 1is
CaMOCTOSITENILHOM paboTHI

1.2.

[MocTpoenue abcTpakuii
MOMOIIBIO JaHHBIX

10

OT4eThl 10 1ab0paTOPHBIM
pabotam. 3agaHus IS
CaMOCTOSTEIBHON pabOThI

0,3

3,7

3auér

2.1.

Hroro 3a 1 cemecTp
72 yaca

Bsenenue B npenmer. Kparkas
HCTOPHS Pa3BUTHUS
BBIYMCIIUTEILHON TEXHUKHU U
AJITOPUTMUYECKUX SI3BIKOB
[IPOrPaMMHUPOBAHHUS

0,3

Hporpammuposanune Ha C++

0,1 0,3

24,7

2.2.

OCHOBHBIC IPUEMEBI CO3/IAHUS
IIPOTpaMM B cpere pa3paboTKu
Visual Studio.
KomnmnmpoBanne nporpaMmsl
B cpejie pa3pabOTKH U B
KOMaHJHOW CTPOKE

0,1 0,3

2.3.

Bba3oBeie 351eMEHTEI
CUHTaKcHca si3bika C++.
JlupexTuBsl npemnpoiieccopa.
Turbl nepeMeHHbIX U TaHHBIX.
Apudmerndeckue onepaTopesl.
VYcnoBHBIE OIIEpaTOPHI.
Ornepatopsl IUKIIA.

0,1 0,3

24.

BBoj BEIBOJ B TOTOKE.
Maccussl. [IpocTsie u
COCTaBHbIE OTlepaIuu
MIPUCBaUBaHUS
VYHapHble onepauuu
Jlornueckue BoIpasKeHUs

0,1 0,3 1

2.5.

Buast oneparopoB mukia
CTpyKTypBI MHOXECTBEHHOTO
Be10Opa SWITCH

0,2 0,6

2.6.

Pa6Gora ¢ cuMmBoamu 1
CTpOKaMH
VKa3zareau U CCbUIKU

0,2 0,6




[lepeuncnenus
CoCTaBHBIC THIIBI JAaHHBIX.
CTpyKTYpHBI

2.7.

OcobeHHocTr paboThI ¢
yKa3aTeIsIMu

Oco0eHHOCTH HCIIOJIB30BAHMS
CCBLIOK

Pasmiunble cioco0b! nepenavn
JTAHHBIX B (DYHKIIUIO

MaccuBbl yka3aTeneit
VYkazarenu Ha (GyHKIUU

0,2

0,6

2.8.

[eperpyska QyHKImiA
[abmoHbI QyHKIHIA
Pexypcust

[Tpumepsr 06paboOTKH
CHUMBOJIOB U CTPOK

0,2

0,6

2.9.

[HoToku

Kiaccel 1 00BEKTHI TOTOKOB
BBoJ1 CUMBOJIOB U CTPOK €
MTOMOIIBI0 (DyHKIHH-
JJIEMEHTOB

MaHuIy I TOphl HOTOKOB
Pabota ¢ daitnmamu

daiinel mociieOBaTEIBHOTO
JIOCTYyTIa

®Dailnsl IpsAMOro AOCTyNa

0,2

0,6

2.10.

OyHkuuu win 00beKThl. CMEHA
apaurMbl

Tpu xuta OOIL

CTpyKTypHI

OOBbsBIIEHHE KJTacca.
OCHOBHBIE DJIEMEHTHI KJIacca.
KoHcTpykTop u aectpykrop
Co3zaHne 3K3eMIUTIPOB Kitacca
CraTHueckoe U JHHAMHYECKOe
BBIJICJICHUE [TAMSITH
Hacnenosanue

0,2

0,6

2.11.

Beenenue

2D u 3D rpaduka

Cpena CLR

Coznanune npoekta CLR
BusyanbHoe mpoeKkTupoBaHue
IIpuBs3ka xoga

Pucoanme rpadpuaecknx
MPUMHUTHBOB Ha SKpaHe
Anumanus

3D rpaduxa c Gubnuorexon
OpenGL

0,2

0,6

2.12.

Beenenne. HeoOxomnmocTts
paboThl ¢ MaTpHUIIAMA U
MaccHUBaMu

Anrebpa MaTpHIIL.
Oco0eHHOCTH pa3MeIICHHS
MACCHBOB B ITAMSTH
KOMIBIOTEpA
JluHaMu4eckoe BBIICTICHUE
MaMSTH

OcobeHHoCTH paboOTHI C
JIByMEPHBIMH MaCCHBAMU
IIpumep 1. Beruncnenue
OTpeeTUTENs

0,2

0,6




IIpumep 2. Beruucnenue
00paTHOW MaTPUIIBI

0,3 3,7 3auér
HToro 3a 2 cemecTp ) 6 3 03 | 247
72 yaca
6 mom uucie ¢ 30 u /10T 1 8

AJITOPUTMBI U CTPYKTYPbI JAHHBIX

Kontpons no pesynpraTtam
3.1. | Jluneitnpie CTpyKTYpHI JaHHBIX | 2 | 0,25 0,5 7 BBITIOJTHEHMSI TAOOPATOPHBIX
pabor

KoHnrpons 1o pesynbratam
2 10,25 0,5 7 BBITIOJTHEHHSI JTA00PATOPHBIX
pador

PekypcuBHast 00paboTka
HEPapXUYECKUX CIHCKOB

3.2.

Kontpons no pesynpraTtam
3.3. | depeBbs u aeca 2 10,25 0,5 1 7 BBITIOJTHEHMSI TA0OPATOPHBIX
pabor

Kontpons no pesynpratam
3.4. |UcuepnblBaroniuii OUCK 2 10,25 0,5 7 BBITIOJTHEHHSI JTA00PATOPHBIX
pador

Kontpons no pesynpraTtam
3.5. | BeicTpelit mouck 2 10,25 1 1 7 BBITIOJTHEHMSI TA0OPATOPHBIX
pabor

Kontpons no pesynpraTtam
3.6. | CoptupoBka 2 10,25 1 7 BBITIOJTHEHHSI JTAO0PATOPHBIX
pador

KoHuTpons no pesynabratam
3.7. | Anmroputmsl Ha rpadax 2 10,25 1 7 BBIMOJTHEHUS JTa00PaTOPHBIX
pabor

KoHuTtpouns 1Mo pe3yipratam
NP-nionHBIE M p pesy.

3.8. 2 10,25 1 1 8 BBITIOJTHEHMSI TA0OPATOPHBIX
TpyAHOpELIaeMbIE 3a1a4H paGor

0,3 3,7 3auér

Hroro 3a 3 cemecTp

72 uaca 2 6 3 103 60,7

ITakeTnl KOMINIBIOTEPHOI'0 MOACJIUPOBAHUA

OCHOBHBIE TIPHHIHITBI PAOOTHI
B CpeJie KOMITBIOTEPHOTO
MojenupoBanus Wolfram
Mathematica. TouHocTh
NIPE/ICTABIICHNUS YHCIIOBBIX
JaHHBIX.

4.1. 4 0,1 0,5 2 3aganue Ne 1

Omneparopsl IPUCBANBAHUS U
MOJICTAHOBKH; KOMaH/IbI
peoOpa30BaHNs CHMBOJIBHBIX
BBIpaKEHUI1

4.2. 4 0,2 0,5 2 Bamanns Ne 2 u Ne 3

Peanuzanus oneparuit
MaTEMaTHYECKOro aHajn3a

4.3. 4 0,2 1 2 Sananus Ne 4, Noe 5 u Ne 6

Pa6GoTa co crimckamu;
4.4, | BEeKTOpHBIC U MATPUIHBIC 4 10,1 0,5 2 3amanue Ne 7
oreparun

COSI[aHI/Ie IIO0JIBb30BaATCIbCKHUX

45| oy

4 0,2 0,5 1 2 Samanus Ne 8 u Ne 9




H3Yy4YCHHUEC MaTcpuaia

6 mom yucae ¢ 30 u JJOT 1 IpPEeJCTaBICHHBIX TEKCTOB
JEKUUH
I'padnueckoe npencrasieHne
4.6, | Paguiccioe npex 4 102 1 3 3amanus Ne 10 u Ne 11
GbyHKITUH.
M3y4YeHUE MaTepraa
6 mom yucae ¢ 30 u JJOT 1 IpPEeCTaBICHHBIX TEKCTOB

JIEKITUH

Pemennie nuHEHBIX U
4.7. | TpaHCIICHIEHTHBIX ypaBHeHui; | 4 | 0,3 0,5 3 3amanune Ne 12
pelieHre HepaBeHCTB.

Pewenne muddepenHunansHpIx

4.8. o 4 0,4 0,5 1 2 3amanue Ne 13
ypaBHEHHI
U3y4YeHUE MaTepuaa
6 mom yucae ¢ 30 u JJOT 0,5 1 HpPEeJCTaBICHHBIX TEKCTOB
JEKUUH
4.9, | COMIANIE HAMICCKIX 4103 1| 3 3ananue Ne 14
00BEKTOB
U3y4YeHUE MaTepraa
6 mom yucae ¢ 30 u JJOT 0,5 2 | mpeacTaBIEHHBIX TEKCTOB
JEeKIUH
0,3 3,7 3auér
Hroro 3a 4 cemectp ) 6 3 | 03| 247
72 gaca
6 mom uucie ¢ 30 u /10T 1 8

Web-TexHoaoruu

5.1. | ba3oBbie MOHATHS 5 10,25 0,505 23
5.2. | Cratnueckue caiThl 5 10,25 0,5 10,5 23
5.3. | CucreMbl KOHTPOJIS BEpCUi 5 10,25 0,5 | 0,5 23
5.4. | ba3bl JaHHBIX 5 10,25 05105 23
5.5. | lunaMuueckue cauTsl 5103 1 0,5 24
5.6, | BHPTYAHSAILI 1 5103 1|05 24
KOHTEHHepu3aIus
5.7. | Beb-nporpaMmupoBaHue 5 0,4 6 25
0,3 3,7 3auér
If;ﬁg‘:;a S cemectp 2 6 | 3 |03]1687
Bcero 10 30 | 15 | 1,5 | 303,5
6 mom uuciae ¢ 30 u ;10T 2 16

Conepxanue pa3ieioB IUCHUIIHHBI:

Pazpgen 1.1.
Ilocmpoenue adcmpaxkyuii ¢ nomouibto YynKyuii
IIpoctbie BblpaxeHus. Brpi3biBatomue BbelpakeHUs. VmnopTt BHemHux (yHkiuid. JlepeBbs
BeIpakeHH. MHCcTpykiuu mipucBoeHus. UYwcrtele u  Heuuctble ¢GyHknuu. OnpeneneHue
MOJIb30BATEIbCKUX (YHKUMH. BBINOIHEHNE MOsIb30BaTeNbCKUX (QyHKIMNA. OKpyKeHHs U 00JIacTH
BuauMocTU. Apudmerndeckue omneparopbl. JlokalbHOE NPUCBOCHUE. Y CIOBHBIE HHCTPYKIUH.



ByneBbl koHTekcThl W omepaTtopbl. I{ukm while. [lepenavya ¢yHkuit B kKauecTBe apryMeHTOB.
Brnoxennsie Qynkuun. JissmOna-seipaxkenus. KappupoBanue. PexypcuBHble QyHkunu. B3anmnas
pekypcus. JpeBoBUIHAS PEKYPCHS.

Pazgen 1.2.
Ilocmpoenue adbcmpaxyuii ¢ ROMOULbIO OAHHBLIX
Berpoennble  tumbel  gansHbiX.  Ilapel.  panunbsr  aGcrpakmun. Chnucku.  HWrepamms 1o
nocienoBareabHOCTH. O0paboTka TOCIeIOBATEILHOCTEH. AOCTpaKIUs TMOCIEA0BATEIIBHOCTH.
Crpoxku. lepeBbsi. CesizHble cnucku. OO6bekTHast Mojienb. OOBEKTHl U KJIAacChl. ATPUOYTHI KIacCOB.
Hacnenosanue. CnoBapu. JlokanesHoe cocTosinue. HemokanbHoe nprcBoeHue. Peann3anusi CiuckoB
u cnoBapeit. DpdexkTrBHOCTH IPOrpamMmel. [lopsinku pocta. MHOXecTBa.

Pazpgen 2.1.
Beeoenue ¢ npocpammuposanue
Kpatkas nucropus BeIUNCIUTENBbHON TeXHUKH. Pa3BuTue teopun BerunciaeHuil. Pazsutue
TEXHOJIOTHH. Y CTPOMCTBO KOMIbIOTEPA. MIcTOpHS pa3zBUTHA SI3bIKOB ITporpaMMmupoBaHusd. Co3ianue
nporpammbl Ha C++. Komnusiiiust B komanaHou ctpoke. Cpena nporpammupoBanus Visual Studio
2008. ITpumep cozanust IpocTEMIIel TPOrpaMMBI.

Pazgen 2.2.
bazoevie 3nemenmot azvika C++ 1
JupexTussl npenporeccopa. @ynkuuu. ['naBnas Gynkuus main. [lepemennsie. KoHcTaHTHI.
Apudmernueckue oneparopsl. [Ipuoputetsl. BBoa BBIBOJ B TOTOKE. MacCHBHI.

Paznen 2.3.
ba3zoevie 3nemenmut azvika C++ 11
[IpocTeie 1 cocTaBHBIE ONEpaluy IpUCBaBaHUs. Y HapHbIe onepaiuy. Jlornueckue BhIpaKeHUsI.
Bunst oneparopos nukia. CTpykTypsl MHOXecTBeHHOTO BeiOopa SWITCH. Pabora ¢ cumBonamu u
CTpOKaMH. YKa3arenu U ccbUIkd. [lepeuncnenusa. CocTtaBHbIE TUIBI JaHHBIX. CTPYKTYPBHI.

Paznen 2.4.
Ocobennocmu ucnonvb308anus yKazameeil u ccolloK
Ocobennoctu paboThI ¢ ykazareasiMu. OCOOCHHOCTH UCTIOIB30BaHMS CCHIJIOK. PasmuyHbie crmocoObl
nepeaayy TaHHbIX B QyHKIMIO. MaccuBel yka3aTeneil. Ykazarenu Ha pynkiun. [leperpyska
¢byukumii. [llabmonsr pynkiuit. Pexypcus. [Ipumepsr 00pabOTKH CUMBOJIOB U CTPOK.

Paznen 2.5.
Ocobennocmu nomoKoeozo 6600a-evieooa. Daiivl.
[Totoku. Kiaccel 1 00bEKTHI TOTOKOB. BBOI CHMBOJIOB M CTPOK C MIOMOIIBIO (DYHKITHI-3JIEMEHTOB.
Manumnynsatopsl HoTokoB. Pabota ¢ daiinamu. daiinsl mocieaoBaTensHOTO OCTYIA.
Daisel TPAMOro JI0CTyIA.

Paznen 2.6.
Beeoenue ¢ OOIL. Knaccut.
Oynaknuu uau 00bekThl. CMena mapagurmsel. Tpu kuta OOIL. Ctpyktypsl. O0BsiBIEHHE Kilacca.
OcHoBHbIE 351eMeHTHI Kiacca. KoncTpykTop u aectpykrop. Co3gaHue 3K3eMILISIpOB Kilacca.
Cratuyeckoe U AMHAMHUYECKOE BblAeNeHue namsati. HacinenoBanue.

Paznen 2.7.
Ikpannasa cpaguka ¢ C++
Brenenue. 2D u 3D rpaduka. Cpena CLR. Co3ganue npoekra CLR. BusyansHoe npoekTupoBaHue.
[Tpussska xona. PucoBanue rpaduyeckix NpuMUTHBOB Ha SKpaHe. AHnManms. 3D rpaduka c
oubmmotexoit OpenGL.



Pazpgen 2.8.
Paboma c mampuyamu. Yrazamenu u maccugvl
Beenenne. Heo6xoaumocTs paboThl ¢ MaTpUIlaMH U MaccuBaMH. AnreOpa MaTpul.
Oco0eHHoCTH pa3MeIlIeHNs MAaCCUBOB B MaMSITH KOMITbIOTepa. JluHaMudeckoe BblIeJIeHIE TaMsTH.
OcobenHoctr paboTHI C IByMEpHBIMU MaccuBamu. [Ipumep 1. Beraucienue onpeaenurens.
[Tpumep 2. Boraucnenne oOpaTHOM MAaTPHUIIBI

Paznen 3.1.
Juneitnvie cmpykmypol 0anHbIX
CtpykTypsl JHaHHBIX # anroputmbl. CTek, ouepeap W JeK Kak JUHEHHbIE CHUCKU

(mocnenoBaTENbHOCTH) C OTpaHMYCHHBIMH Habopamu omepaimii (noctyma). Ctek, ouepenb U JIeK
KaK a0CTpaKTHbIE TUIBI JaHHBIX: (YHKIMOHAJIbHBIE clieluuKanuu U akcuoMsl. [Ipencrasinenue u
peanu3aiys (HempepbIBHASA, CCHUIOYHAS B CBA3aHHOM MaMATH 1 Ha 6a3e BEKTOPA).

[TpuMepb! anropuTMOB, UCIIONIB3YIOLIUX CTEK, OUepeib, AEK.

Paznen 3.2.

Pexypcuenas obpabomka uepapxuuecKkux CnucKkog
PexypcuBHoe onpenenenre u GyHKIUMOHATbHAS CHeMPUKAIUS JIUHEHHBIX CIUCKOB. PexkypcruBHOE
onpezaeneHue U (QyHKIMOHATbHAS crienu(UKAINS UepapXUUeCKuX (HETMHEWHBIX) CIIHCKOB H  S-
BeIpakeHHI. ba3oBbie GyHKIMM (MHIUKATOPBI, CEICKTOPHI, KOHCTPYKTOPHI). ToueuHas dopma
3alUCH S-BBIPAXKECHU.
3anucHu ¢ BapuaHTaMU B SI3bIKaX BBICOKOTO YpoBHs. IIpencraBieHue S-BbIpaXXE€HHUN U peanu3arus
0a30BbIX (PYHKIMHN HA A3bIKAX BEICOKOTO YPOBHSL.
DneMeHThl (YHKIMOHAJIHLHOTO MPOrpaMMUPOBAaHUSA U PEKypCUBHas 00paboTKa S-BBIpaKEHUN Ha
A3BIKAaX BHICOKOTO YPOBHSI.
[Ipumepsbl HCMONB30BAaHUS  HEIMHEWHBIX  CIHUCKOB:  JAU(QEepeHInpOBaHNE CUMBOJIMYECKUX
BBIPXXEHUH, IEHCTBUS C MOJTMHOMAaMHU MHOTHX MTEPEMEHHBIX.

Pazgen 3.3.

/epeeva u neca
Omnpenenenue nepeBa, Jeca, OuWHapHOro jepeBa. [paduueckoe M TEKCTOBOE (CKOOOYHOE)
npeacraBinenue jeca. Crenudukanus aepesa, jeca, OMHaApHOTO AepeBa: 0a30Bbie (QYHKIHH U
aKCHMOMBI. EcTecTBeHHOE COOTBETCTBHE OMHAPHOTO JiepeBa U Jieca.
OO0x0/pI OMHAPHBIX JCPEBBEB: PEKYPCUBHBIC H HE PEKYPCHUBHBIC allrTOpUTMBL. OOXO0MBI AepeBa WITH
neca.
[IpencraBnenus M peanu3alii OMHAPHBIX IEPEBbEB: CCHUIOYHAS pealn3allusl B CBI3aHHOW TaMSTH,
CCBUIOYHAS peasin3alusi OrpaHMUYEHHOro OMHAPHOTO JepeBa Ha 0a3ze BEKTOpa.
[TpommTeie OMHAPHBIC ACPEBBS: MPEACTaBICHUE, 00XO0, BKIIOYCHHUE.
[Tpumep ucnonb30BaHUsT OMHAPHBIX JEPEBHEB B 337aue YIMAaKOBKU COOOIICHUH: MPeQUKCHbBIE KOJIBI
u OWHApHBIE JepeBbsi, MeToa KomupoBaHus Dano-llleHHOHA, KpHUTEpHil ONTHMAIHLHOCTH KOIA,
aJITOPUTM KOAMpoBaHUs (cxkxatus) uHpopmanuu no Xaphmeny (IocTpoeHue aepeBa, KOTUPOBaHHE
U JEKOJUPOBAHME), J0KA3aTeIhCTBO ONTUMAIBLHOCTH koma Xaddmena, nepaBeHcTtBo Kpadra,
TeopeMa KOJMPOBAaHUSA B OTCYTCTBHE IIyMa (SHTPONMKHAS OLEHKAa CpeAHed UIMHBI KOJa).
Jlunamuueckoe koaupoBanue no Xaddmeny.

Paznen 3.4.
Hcuepnwviearowuii nouck

ITouck ¢ BosBpamenuem (backtracking).  OOmmuii anropurm. Ilpumep: 3amaya o dep3ax.
YcoBepueHcTBoBaHus. OIEHKA CIIOKHOCTH BBINOIHEHUs: MeTol MonTte-Kapino. Jlpyrue crocoOsl
IIPOrpaMMHUPOBAHUS ITIOMCKA C BO3BPALLEHUEM: PEKYPCHUS U UCIIOJIb30BAHUE MAKPOCPEICTB.

Meron BetBedd u rpanunl. OOmas cxema. 3agada KOMMHUBOSDKEpA: PEIICHHE METOJIOM BETBEH W
TpaHUIl. OJBPUCTUYECKHUE METONbI: Onmkaiilmero cocema, Onmwxkaifmero ropona. OueHKH
MPUOTKEHUS.



Junamuueckoe nporpammupoBanue. [Ipumep (kpaTdailinmii myTh B CJIOMCTON CETH) U OOIIas Uesl.
3aza4ya onpeaeeHns OpsIKa YMHOKEHUS LIENOYKN MaTPULL.

Pazgen 3.5.

Bbvicmpotit nouck
[Touck u apyrue oneparuu Haa Tabmunamu. IlocnemoBarenbHBIA M OMHAPHBIN MOUCK. buHapHbIE
nepeBbst noucka. CiayyaitHele OuHapHbIe AepeBbs moucka. [logcueTr uncna CTpyKTYpPHO Pa3IUyHBIX
OMHApHBIX JEPEBHEB C 3aJlaHHBIM YUCIOM y3J0B. CpenHee BpeMs MOMCKA B CIIyYalHBIX JIEPEBbIX.
PannomusupoBanHbie OMHApHBIC AepeBhs moucka (Treaps).
OnTtumanbHble OWHAPHBIC JIEPEBbS TMOUCKA. AJITOPUTM TMOCTPOCHUS OINTHUMAIBHOTO JIEpPEBa.
Xopomne OuHapHbIC AepeBbs noucka. COamaHCUpOBaHHBIC MO BhICOTE OWHapHBIE AepeBbs (ABJI-
nepesbsi). Brmouenne B ABJI-gepeBo. Hckimouenne u3z ABJI-nepeBa. OrieHka CI0KHOCTU B
XyauieM ciydae: gepeBbs @ubonauun. Peanuzanus ynopsiioueHHBIX JIMHEHHBIX CIUCKOB Ha 0ase
ABJI-nepeBbeB WM PaHIOMHU3UPOBAHHBIX JepeBbeB. Orepanuu MOUCKA, BCTABKU U yAAJICHUSA
AJIEMEHTOB; OTEepaIlH CLETIJICHHS U PACILETIIICHHsI CIIHCKOB.
2-3-nepeBbsi. b-mepeBpsi. Merox moucka ¢ HCIOJB30BaHHMEM  (YHKLIHMH  PacCTaHOBKH
(xemmpoBanue). PasperieHue KOUIM3MM:  METOA BHYTPEHHHX M BHEIIHUX IIETOYEK, METOA
OTKphITOM aapecannu.  Koad¢umuent 3arpy3kd,  OLEHKH CIOXHOCTH. Bpibop ¢dyHKIMM
paccTaHOBKM. 3aiada nmoucka noAcTpoku. AsnroputM Kuyra-Mopuca-Ilparra. Anroputm boyepa-
Mypa.

Pazpgen 3.6.

Copmuposka
3amada COpTUPOBKH (BHEIIHEH 1 BHyTpeHHel). CopTHpoBKa BCTaBKaMH, 0OMEHaMHU, BBIOOPOM.
beictpas coptupoBka Xoapa. IIpouneaypa pasnenenus. PekypCHBHBI M HE PEKYpPCHUBHBIN
QJITOPUTMBI OBICTPOH COPTUPOBKU. AHAIN3 CIOKHOCTH. ONTUMH3ALUS MPOrpaMMbl (HETOJHas
coptupoBka). [lupamunansHas coptupoBka (HeapSorting): TypHUpHasT COPTHPOBKA, IMOCTPOCHUE
NUpaMHIbl W TOJHOE YIHOpsAJOouYeHHEe. AHanmM3 CIOKHOCTH anroputma. Pacnpenenstomast
(mopaspsinHast) coptupoBka. CpaBHEHHME alIrOPUTMOB U MPOTPaMM BHYTPEHHEH COPTHUPOBKH.
HuxHsas rpaHuna ClOXXHOCTH 3aJadyd  cOpTUpoBKM. OmnTHManbpHas COPTUpOBKAa. BHemHsas
coptupoBka. [Ipocroe cnusaaue. EcTecTBeHHOE CIUSHUE.
3asaya MoMCcKa MEAMAHBL: ANTOPUTM Xo0apa, JIMHEHHBIN aaropuTM. AHaAJIN3 CJI0KHOCTH.

Pazgen 3.7.
Anzopummot na cpagax

I'padsl: onpenenenus u mpumepsl. YmnopsaodeHHblid rpad. IlpeacraBnenus rpadoB: maTpuia
WHIUACHIINN, MaTpulla CMEXHOCTH, CIUCOK Tap, CTPYKTypa CMEXKHOCTH (CHHCKHU
uHIMaeHTHOCTH). [IpeoOpasoBanus npencraBieHuil. OcToBHBIE nepeBbs rpada. MwuHHManbHOE
OCTOBHOE JiepeBo. Teopema "o muHUMaabHOM pedpe". XKamupiii anroput™m (Kpackam). Anroputm
"ommxaiimero cocena” (Ilpum, Jletikerpa). I[Touck B rpade: anroputm nomerok. [louck B mupuny.
[Touck B rnybmny. CBsi3HBIE KOMIOHEHTHL. AnroputMm cioxHocTH O(m*log n) moctpoeHus
MUHHMAaJIBLHOTO ocToBa. [locTpoeHne u CBOMCTBAa OCTOBHBIX JIEPEBBEB IPHU MOUCKE B INIyOWHY H B
mpuny. Ilouck B TIyOMHY W TOMOJOrMYecKas COpTHpoBKa. HaxokaeHue KOMIOHEHT
IBYCBS3HOCTH: TOYKM COWIEHEHHs Tpada M UX CBOHCTBA B TIIyOMHHOM OCTOBHOM JEpEBeE.
ANTOpUTM HaAXOXKJIEHUS KOMIIOHEHT JBYCBS3HOCTH. CuibHasi cBsi3HOCTh. [louck B riiyOuHYy B
oprpade. ANTrOpUTM HAXOXICHHUS CHUIIBHO CBSI3HBIX KOMIOHEHT. Kiuku. ANTOpUTM MOPOXKICHHS
kK rpada. Kparuaitmme mytu B rpade. Kparwaitmme nmyTd oT (DUKCUPOBAHHOW BEPIIHMHBI.
Cnyuall HeoTpHLATElIbHBIX  BecoB:  anroputMm J[eiikcrpel.  Anroputm ®Poppaa-bennmana.
Kparuaiimue mytu B 6eckonTypHOM rpade. Kparuaiiimume myTd Mexay BCEMH IapaMd BEpIIWH.
Marpuia cMeXHOCTH, MaTPHUIIA JOCTHXKUMOCTH M TPAH3UTHBHOE 3aMbIKAaHHE OTHOIICHUS, aJITOPUTM
Yopmamia. Anroputm  @noiiaa-Yopiuaaia BBIYHMCICHUS PACCTOSHUM MEXKIYy BCEMH IapamMu
BEPILKH, OTHOBPEMEHHOE ITOCTPOCHHE My TEH.

Paznen 3.8.



NP-nonnvie u mpyonopewiaemoie 3a0aqu

MaccoBass ¥ uHAMBUAyanbHas 3anaud. CIO0XHOCTh aJIrOpuT™Ma M KOJUPOBAHUE BXOIHBIX H
BBIXOJIHBIX JaHHBIX. [lonMMHOMMANBHBIE anrOpUTMBI U Kiace P. HenerepMuHupOBaHHBIE aJITOPUTMBI
u kimacc NP. Paznmuunbie ¢QopMbl MOCTaHOBKM 337ad KOMOMHATOPHOW  ONTHUMH3AIMU:
ONTUMU3ALIMOHHAS, BbIUKCIHTENbHAS, (opma pacno3HaBaHus. I[Ipumepsl. [lonnHomMuanbHas
npeobpasyeMocts 3a1a4. NP-tpynabsie u NP-nomHble 3amaun. 3ajgaya O BBIIOJIHUMOCTH OyJieBa
BBIPOKCHHS, TMPEACTABICHHOTO B KOHBIOHKTUBHOW HOpMaibHOW (opme. [lokazarenbctBo NP-
MOJTHOTHI 3a7lauyél O BBIMOTHUMOCTH. IIpeoOpasyemMocTh 3aauu O BBIIOJHUMOCTH B 3agady O 3-
BBINOTHUMOCTU. [lomMHOMUAIBHOCTD 3aauv O 2-BBINOJHUMOCTU. 3ajadya O  KiIHKe Tpada.
[TpeoOpasyemocTh 3aauu O 3-BBINOJHUMOCTH B 3ajady O KJIHMKe. 3a7ada O MHOTOIPOIECCOPHOM
pacniucanuu (MIIP). IlpeoGpasyemocts 3amaun o kiuke B 3aaady o MIIP. 3agava o 0-1-prok3ake u
kpunrorpadus. [Ipakrndyeckoe pemenne NP-noiaHbIX 3a1a4.

Pa3znen4.1.
Ocnosnble npuHyunsl padbomol 6 cpede KoMnoviomepnozo mooeauposanus Wolfram Mathematica.
Tounocms npedocmasnenusn 4uci08vIX OAHHBIX.

Beenenue. MonenupoBanue (U3MUECKUX TPOIECCOB M SBICHHUMA - €U, METOJbI M TIOIXOIBI.
CoBpeMeHHbI MaTeMaTtnueckuii maker Wolfram Mathematica. Bo3moxkHOCTH TakeTa, OCHOBHBIE
KOMaHJpl TJIABHOTO MEHIO. UWCJIOBBIE THIIBI JAHHBIX: II€NbIe, BEIICCTBEHHBIC, pallOHAIbHbIC,
KOMIUIEKCHBIE; apudMeTHdeckue IeMCTBHs; BCTPOEHHBIE KOHCTAHTHI; aOCOJIOTHO TOYHBIE H
npuOMMKEHHBIE  BBIpaXeHHsS;  (QDYHKIMS  YUCJICHHOTO  NPHUONMKEHHS,  DJIEMEHTapHEIC
MaTeMaThueckue QyHKINH.

Paznen 4.2.
Onepamopuvl npuceausanus u NOOCMAHOEKU; KOMAHObL NPEOOPA308AHUA CUMBOIbHBIX
eblpariceHull.

Omneparopbl MPUCBAaUBAHUS: HEMOCPEACTBEHHOTO U OTIIOKEHHOTO. [locTaHOBKY, CO3/1aHue TaOIHII
3HAYCHHUH (PYHKIIUN C TTOMOIIBIO OllepaTopa MOACTAaHOBKHU; 0(hOPMIICHHE TaOJIHII.

[IpeoOpa3oBaHusT CHUMBOJBHBIX BBIPAKEHUN: anreOpanyecKux MHOTOUICHOB, pallMOHAIBHBIX,
KOMIUIEKCHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUHN; TOJCTAHOBKH; YMPOIIEHWE CHUMBOJIbHBIX
BBIPAKCHUM.

Paznen 4.3.
Peanuzayus onepauuii MamemamuyuecKo20 aHAIU3a: 6bIYUCTEHUE CYMM, RPOU3BEOCHUIL,
npeoenos, paznoyxcenuii 8 pao Teiinopa, npou3eo0Hsvix u UHMEZPANO8.
Peamuzamust B cpene Wolfram Mathematica OCHOBHBIX oOIepanuii MaTeMaTHYECKOTO aHaJIM3a:
KOHCYHBIX H 66CKOHC‘IHBIX CYMM, HpOI/I3BeI[eHI/II>'I, OI[HOCTOpOHHI/IX 148 I[ByCTOpOHHI/IX HpeI[eJIOB,
pasnoxxeHue B psan Teinopa u psan Maknapena; muddepennupoBanne QyHKIUN; aHATUTHIECKOE U
YUCJIICHHOC BBIYHUCJIICHHUC I/IHTeraJ'IOBZ OHpGI[CJIéHHBIX, HCOHpe,Z[e.HéHHBIX, KpaTHBIX, I[BOP'IHBIX.

Paznen 4.4.
Paboma co cnuckamu; 6eKmopHule u MampuyHsle Onepayuu
Coznanue U KOHCTPYHPOBAHHE CIUCKOB; apu(PMETUYECKUE OMEpalUU CO CIHCKAMU; MPUMEHEHHUE
JJIEMEHTapHBIX (PYHKIUH K CIHCKaM; MPEACTAaBICHHE BEKTOPOB M MAaTPHIl B BHJIE OJIHO- H
JBYXYPOBHEBBIX CIIUCKOB; BEKTOPHLIE U MATPUYHEIE OLIEPALIUH.

Paznen 4.5.
Co3o0anue nonv3oeamenbCcKux YyHKyuil.
Co3ngaHue TMONB30BATEIbCKUX (QYHKIUMI: TpocTeiiiiee onucaHue (YHKIHUHA; O0COOECHHOCTH
UCIOJIb30BAHUS OINEPATOPOB HEMOCPENCTBEHHOTO W OTJIOXKEHHOTO IPUCBAaUBaHMs;, OMNMCAaHUE
MHOKECTBEHHBIX (DYHKLUH; CO3/JaHNEe Pa3phIBHBIX PYHKUUH 1 QYHKIHIA C YCIOBUSIMH.

Paznen 4.6.
I'pagpuueckoe npeocmasnenue gpynkyuil.



JIBymepHble Tpadudeckne GyHKImMH: u300paxeHue (yHKIHUNA, 3alaHHBIX SBHO B JEKAPTOBBIX M
MOJISIPHBIX KOOpJIMHATaX; CO3JaHHE TpapHUKOB TOYECUHBIX (YHKUMH; TOCTPOCHHE TpaduKoB
GbyHKIMA, 3aJaHHBIX MTapaMeTPUYECKN W 3aJaHHBIX HesBHO. lcmonp3oBanue onmuii rpaguyeckux
byHkumit 15 ohpopmiteHus rpaduKoB.

Paznen4.7.
Pewenue cucmem nuHeiiHbIX U MPAHCUEHOCHMHBIX YPAGHEHUIL; PeuleHUe CUCEM HePaBeHCHE.
AHaNIUTHYECKOE TOYHOE M MPHOMDKEHHOE pelieHHE MOJMHOMHAIBHBIX U TPUTOHOMETPUUYECKHUX
YpaBHEHHWN; YHCICHHOE peIIeHUE TPAHCIEHJECHTHBIX YpPaBHCHHM; pEIICHHE HEPaBEHCTB.
AHaJII/ITI/I‘IeCKoe TOYHOC nu HpI/IGHI/I)KéHHOC pemeHHe CUCTEM ITIOJIMHOMHUAJIbHBIX nu
TPUTOHOMETPUYECKUX YPABHEHUM; YHCICHHOE pEIICHHUE CHUCTEM TPAHCICHIACHTHBIX YpaBHEHUI;
pelIeHue CUCTEM HEPABEHCTB.

Paznen 4.8.
Pewenue cucmem oughghepenyuansnvix ypagnenuii: anaiumuieckoe, YucieHHoe; cnocoovl
npeocmaesnenus pe3ynbmamos 6bl4ucieHuil.
AHaTMTHYECKOE U YUCIICHHOE penieHne auddepeHInanbHbIX YpaBHEHUN: 00111ee pereHne, 4acTHOe
pCeIICHUC, HAYAJIbHBIC W T'PAHUYHBIC YCJIOBHUA. AHaIUTHYECKOE U YHUCIECHHOE pCHIICHUEC CUCTEM
mudpepeHIMaTbHBIX YPAaBHEHUM; CTIOCOOBI TPEICTABJICHHS YACIEHHBIX PEIICHUH.

Pa3nen 4.9.
Co30anue ounamuyeckux 00veKmoe.
[TocTpoenne rpadmKoB B JAWHAMHYECKOM pEXKHME; CO3JaHUE IUHAMUYECKH YIIPABISIEMBIX
3JIEMEHTOB /7151 oopMileHUs TpaduKoB; opopMIIeHHE TAHETH YIIPABISIONINX JIEMEHTOB.

Paznen 5.1.
ba3zoevie nonamus
I'uneprexkct. HTML. Bpaysepsl. URL, HTTP, DNS, web-cepBepsl.

Paznen 5.2.
Cmamuueckue caiimbol
CpenctBa otnagku. Pecypcet HTML-ctpanun. Cratnueckue caTbl. XOCTHUHT.

Paznen 5.3.
Cucmembl Konmpona eepcuii
HcTopus cucreM KOHTpOJIs Bepcuid. LleHTpann3oBaHHbIE U NELEHTPAIN30BaHHbIe CUCTEMBL. Git 1
GitHub.

Pazgen 5.4.
ba3vi oannvix
[Ipenmnochuiky Asis nosiBIIeHUs 0a3 JaHHBIX. PensiiionHbie 6a3bl JaHHBIX. S3bIK
CTpyKTypupoBaHHbIX 3anpocoB. ORM. NoSQL 6a3bl JaHHBIX.

Paznen 5.5.
Aunamuueckue caiimol
Oco0eHHOCTH ¥ BOBMOXKHOCTH AMHaAMHuecKuX caitoB. LAMP crek. [Ipumep pa3BépThiBaHu
TUHAMHYECKOT0 CauTa.

Pazgen 5.6.
Bupmyanusayus u konmeiinepuzayus
Bupryanuzanus u Bupryansabeie Mamunbl. Konteitnepuzanus, LXC, docker. O6maunbie CUCTEMBI
BUpTyanu3auuu. OpkecTpanus.

Paznen 5.7.
Beo-npocpammuposanue



[ITa6nonb1. Be6-hopmel. baza nannbix. [loas3oBarenbckue goruabl. CTpaHuiia mpoduis 1 aBaTapsbl.
Oo6pabotka ommoOok. Ilogmucumku, KOHTaKThl U Jpy3bsa. PazOuBka Ha ctpanunsl. Ilogmepikka
ANEKTPOHHOU 1MOYTHL. PekoncTpyknus. [ata u Bpems. [18n u L10n. Ajax. Viydiienue cTpyKTypsbl
npunoxenus. IlonHoTtekcToBblii mouck. PasseprhiBanme B Linux. PasBepreiBanume nHa Heroku.
PazBepTeiBanue Ha Docker konTteitHepax. Marus JavaScript. YBemomieHusi moJjb30BaTeleu.
®onoBele 3a1aun. MIHTEepdericel mpukiaaHoro nporpammuposanus (API).

5. O0opa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM 4YHCJEe TEXHOJOTHH 3JIEKTPOHHOIO OOy4YeHHUsl W
AUCTAHIMOHHBIE 00pa3oBaTe/ibHbIe TEXHOJOIMH, HCHOJb3yeMble MPH OCYUIeCTBICHUH
00pa30BaTeILHOTO MPOIECca MO THCIUTLINHE

B nporecce 00y4ueHus UCIONB3YIOTCS CIEAYIONEe 00pa3oBaTeIbHbIE TEXHOIOTUH:

BBoanas jexkuus — 1aeT nepBoe LENOCTHOE MPEACTABICHUE O JUCLUILUIMHE U OPUEHTUPYET
CTyJEHTa B CHCTEME H3Y4YEHMsS NaHHOW IUCUUIUIMHBIL. CTyHEHTHl 3HAKOMATCS C Ha3HAYEHHUEM H
3aJjauaMM Kypca, €ro posiblo 1 MECTOM B CUCTEME Y4E€OHBIX AUCLUIUIMH U B CUCTEME MOATOTOBKHU B
nesnoM. Jlaercss KpaTkuih 0030p Kypca, UCTOPHS pa3BUTHUSL HAYKU M MPAKTHKH, JOCTHXKEHUS B 3TOU
cepe, IMEHa U3BECTHBIX YYEHBIX, M3J1aratoTcs MEpPCIEKTUBHbIE HampaBieHUs uccienoBaHuil. Ha
STOM JIEKIIUH BBICKA3bIBAIOTCS METOJIUYECKHE M OPTaHU3AIMOHHBIE OCOOCHHOCTH PadOThl B paMKax
JTAHHOM JUCLMIUIMHBL, @ TAKXKe JaeTCs aHAJIU3 PEKOMEH1yeMOl yueOHO-MEeTOANYECKOH INTepaTyphl.

AxajgeMuyeckas JeKIHs € dJIeMeHTaMH JeKIuHu-0ecebl — II0CIEI0BaTEIbHOE U3I0KEHUE
MaTepuasna, OCYIIECTBISIEMOE NMPEUMMYLIECTBEHHO B BHMJIE MOHOJIOTa IIPENOAABATENSA. JJIEMEHTHI
JeKIuHu-0ecepl 00eCIeYnBaIOT KOHTAKT MPENoiaBaTels ¢ ay IMTOPUEH, YTO TO3BOJISIET IPUBIICKATh
BHUMaHME CTYJICHTOB K HanOoJsee BaXKHbIM TeMaM JUCLUIUIMHBI, aKTUBHO BOBJIEKAaTh UX B yUEOHBIH
nporecc, KOHTPOJIUPOBATh TEMIT U3JIOKEHHUS Y4eOHOr0 MaTepuana B 3aBUCUMOCTH OT YPOBHS €ro
BOCIIPUATHS.

[Tpy yTeHHUn NEKIMHA UCIOIB3yeTCA TEXHOIOTUS MTPOOJEMHOro 00yueHus (Mociea0BaTeIbHOE U
LIEJICHANIPaBJICHHOE BBIIBM)KEHHE IEPE] CTYACHTOM I103HABaTENbHBIX 3a]ad, paspelias KOTOpble
CTYIEHTBl aKTHBHO yCBauBalOT 3HaHUA). Kypc MOCTpoeH Ha NpUHIMIAX CUCTEMHOIO MOAXO0JAa K
OoTOOpY MNpOrpaMMHOIO MaTepHajga U ONPEICIICHUIO IOCIEA0BAaTEIbHOCTH €ro  HM3y4YeHHs
CTYAECHTaMH, 4TO MPeLyCMaTPUBAET IIyOOKOE N3yUYE€HHUE NIPEIMETA.

JlaGopaTtopHas paGoTa — opranuzanys yueOHOH pabOThl C peaIbHBIMH MaTepHAIbHBIMU U
MH(GOPMALIMOHHBIMHM 00bEKTaMU. 3afaueil JJabopaTOPHBIX 3aHATHUH, IPOBOAUMBIX B KOMIIBIOTEPHOM
KJlacce, SBISIETCS HEMOCPEACTBEHHOE (OPMHUPOBAHUE HEOOXOAMMBIX YMEHHMHA M HABBIKOB ITyTeM
paboOThl CTYJEHTOB Haj IOCTAaBICHHBIMU IpENOAaBaTeNeM 3aJadaMy. BeinonHeHHe y4eOHBIX
3aJJaHUI IPOBOJUTCS B MHTEPAKTUBHOM (pOpMe: peleHre TBOPUECKUX 3aJaHUN, HHIUBUAYaIbHBINA U
IpYNIOBON MOMCK PpEIIEHUI IOCTaBJIEHHBIX MPOOJIEM, COBMECTHBIM C MpenojaBaTeleM aHaJlu3
IIOJIyYE€HHBIX PE3YJIbTAaTOB.

Koncyabraumm — BuJI ydeOHBIX 3aHSATHN, SBISIOMIMICS OJHONW U3 (GopM KOHTPOJIA
CaMOCTOSITENIbHOW ~ paboThl  cTyneHToB. Ha  KoHcympTammsx 1o  Hpockde  CTYAEHTOB
paccMaTpuBalOTCsl Hauboyiee CIIOKHbIE MOMEHTBI IIPU OCBOGHUHM Marepuaiga JAUCLUILINHBL,
[IPENOAABATENIb OTBEYAET HA BOIPOCHI CTYJAEHTOB, KOTOpPBIE BO3HUKAIOT Yy HHUX B IIpoLecce
CaMOCTOSTEIIbHON PabOTHI.

KoHTponb kauecTBa YCBOEHHs IPOrpaMMHOIO Marepuanga IMPOBOAMTCA C YYETOM pabOThI
CTYZICHTOB Ha JICKLIUAX U JAOOPATOPHBIX 3aHATHUSX.

CamocrosTenbHas padoTa CTyI€HTOB 3aKIII0YAETCs B IPOPa0OTKE KOHCIEKTA JIEKIMH, U3yUYeHUN
PEKOMEHI0BAaHHOW JTUTEPATYPBl, BBINOIHEHUH JOMAIIHUX U MHAUBUAYAJIbHBIX 3a/IaHUM.

B nporecce 00yueHUs! UCTIONB3YIOTCS CIAEAYIOMINE TEXHOJIOTHH 3JIEKTPOHHOTO O0yUeHUs U
JIMCTAaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUU:
DJIeKTPOHHas1i Bepcust  y4eOHoro kypca «HHpopmManuoHHBIE TEXHOJOTHM H
NPOrpaMMHUPOBAHHE» B KOTOPOM:
- TIpeACTaBJICHBI 3aJaHUS Il CAMOCTOSTENIbHONW padOThI IO TEMaM JUCHUIUINHBL;
- IPEICTaBJICHBI TEKCTHI JICKIIUH 110 TEMAM JUCLUILINHBL,
- TIPE/CTAaBIICH CIMCOK Y4eOHOU JIUTEPaTyphl, PEKOMEHIYEMOM /JIs1 OCBOCHUS IUCIUILTUHBI;



6. IlepeyeHb JHMUIEH3HOHHOT0 M (MJIHM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecreyeHusi, MCIOJb3YeMOIr0 MPH OCYHIeCTBJICHHH 00pa30BaTejbLHOIO Mpomecca Mo
AUCHUILINHE

B nporuiecce ocymiecTBiaeHUs 00pa30BaTeIbLHOrO MpoLiecca Mo AUCHUILIUHE UCTIONb3YIOTCS:
JUTSI TIPOBEICHU S Ta00paTOPHBIX 3aHATUM:

— penakTop nporpaMmmHoro koaa Sublime Text 4;

— s13BIK IporpamMmupoBanus Python 3;

— maket Visual Studio 2009 Express Edition

— nakeT Wolfram Mathematica;

— OC Linux;

— BebO-cepBepsl Nginx, Apache;

— TeHepaTop craTudyeckux caitoB Hugo.

UiE (OPMHUPOBAHUST MAaTEPHAIOB JJISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W TPOBEICHHS
MIPOMEKYTOYHOM aTTeCTalllH, A1 (OPMUPOBAHUS METOIMUECKUX MAaTEPUAIIOB 110 AUCHUILTHHE:

— mnporpammbl Microsoft Office;

— Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX TNpodecCHOHANBHBIX 0a3 JaHHBIX W HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIeCTBJICHUHM 00pa30BaTe/IbHOIO mporuecca 1o
AUCHMILINHE (IPH He00X0AMMOCTH)
B nponecce ocymiecTiaeHust 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUIUINHE UCIOIb3YOTCS:
ABToMaTu3upoBaHHass  OubnanoTeuHo-uHpopmanmonHas  cucremMa  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb  OCHOBHOWI M  JONOJHHMTEJIbLHOW  y4eOHOH  JIMTEPATypbl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH «UHTepHeT» (IPH He00XOAMMOCTH),
peKoMeHAyeMbIX U1 0CBOEHUSI AU CUUIIMHBI

a) OcHOBHas UTEpaTypa:
1.1. A6enscon X., Caccman Jx. k. Ctpykrypa u Uarepnperanus Komnbrorepasix [Iporpamm.
— Jlo6poceer, KIY, 2010. — 608 c. http://newstar.rinet.ru/~goga/sicp/sicp.pdf
(pacnpocTpaHnsercs CBOOOTHO 1o JIULEH3UU CC).

2.1. X. Heiiren, I1. [Jeviten Kak nporpammupoBats Ha C++, M: bunom 1998.

2.2. T.A. IaBnosckas, F0.A. lynak C/C++ CTpyKTypHOE ITPOrpaMMUPOBaHUE

2.3. b. Crpayctpyn A3bik nporpammupoBanus C++. M: bunowm 2005.

2.4. H. Kynptun Visual C++ B 3agauax u npumepax, CI1b: BXB-Iletepoypr 2014.

3.1. Anroputmsl: noctpoenue u ananus. / T. Kopmen, Y. Jleiizepcon, P. Pusecr, K. IlITaitn; nep.
c auri. U. B. Kpacukosa, H. A. Opexosoit, B. H. Pomanosa - 2-e uzn. M.: Bunbesmc, 2012.
1290 c.

3.2. Axo Ansdpen B. CTpyKTypsl JaHHBIX U alTOPUTMBL: Y4eb. mocodue /uist By30B. / A. B. Axo,
k. D. Xonkpodt, Ix. . Yneman. Ilep. ¢ anrn. - M.: Bunssamc, 2000. 382 c.

4.1. Bonsdpam Ctuen «DneMeHTapHOE BBeicHHE B si3bIKk Wolfram Language» / [pecypchl cetu
Hurtepuer]. URL: https://itnan.ru/post.php?c=1&p=273601

4.2. MATHEMATICA ITIOJAJEPXKA / [pecypcsl cetu Uatepuer]. URL:
https://support.wolfram.com/ru/

4.3. StatProjectRu: Marepuansl no Wolfram Mathematica / [pecypcsl cetu Muatepuer]. URL:
http://www.statproject.ru/load/spetsialnaja_literatura/materialy po_wolfram_mathematica/3
7

5.1. I'pun6epr Murens Pa3zpaboTtka BeO-npuoxkennii ¢ ucnoiab3oBanueM Flask Ha si3pike Python.
— JAMK Ilpecc, 2016 — 272 c.



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.ozon.ru/person/4406454/
http://www.ozon.ru/brand/1283432/
http://www.ozon.ru/brand/1166566/
http://newstar.rinet.ru/%7Egoga/sicp/sicp.pdf
http://newstar.rinet.ru/%7Egoga/sicp/sicp.pdf
https://itnan.ru/post.php?c=1&p=273601
https://support.wolfram.com/ru/
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematica/37
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematica/37

0) JlononHuTeNbHAs INTEpaTypa:

2.1. b. Crpayctpyn A3bix nporpammupoBanus C++ crangapt 11 Kpatkuii kype, M: bunom 2017.

2.2. A.H. BacuibeB Camoyuutens C++ ¢ 3agauamu u npumepamu, CIIb: Hayka u Texnuka 2017.

3.1. CemxBuk P. ®ynnamenranbpabie anroputmsl Ha C++: niep. ¢ anri. / P. CemxBuk - M.:
HuaCo¢tIOIl, 2002. 687 c.

3.2. Bupt H. Anroputmsl u cTpyKTypsl ganHbIX: [lep.c anrn. / H.Bupt - 2-e uzn. ucmp. - CII0.:
Hesckuit Jluanekt, 2001. 352c.

4.1. NnmoctpupoBanHblid camoyuutens mo Mathematica [pecypebt cetn Untepuer] / Pexum
nocrtyma: http://samoychiteli.ru/documentcontents22198.html

4.2. DnemenrtapHoe BBeneHue B Wolfram Language Ha pycckoMm [pecypcsl cetu Mutepner] /
Pexxum JOCTYTIA: http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-
language-na-russko/

9. MaTtepuajbHO-TEXHHYeCKasd 0a3a, HeoOXoauMasi JJsl OCYLIECTBJIEHHS 00pPa30BATEJIbHOI0
npouecca no JUCHHUILINHE

-y4eOHbIE ayAUTOPUH JUIsl TPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA;

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS Ta00paTOPHBIX paboT;

- y4eOHbIe ay TUTOPHUHU U1 IPOBEIEHUS IPYIIOBBIX U HHAUBUYaIbHBIX KOHCYJIBTAIUH,

- yueOHbIe ay TUTOPHUHU ISl IPOBEICHHS TEKYILEro KOHTPOJIS U IIPOMEXYTOYHON aTTeCTalluy;
-IOMELLEHMSI U1 CaMOCTOSATEILHON padoThI;

-IIOMELICHUST JJIi XpaHEHUs W TNPO(UIAKTUYECKOTO OOCTYKHBAHUS TEXHHUUECKUX CPEACTB
oOydJeHwUs.

[Tomemenuss U1t caMOCTOSITENFHOW paboThl O0YYaIOMIMXCSl OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXHOCTBIO MOAKIIOYEHH K ceTh «VHTepHeT» M oOecreuyeHHEeM JA0CTyna B
3JIEKTPOHHYIO HH(OPMALMOHHO-00pa3oBartenbHyto cpeny SApl'Y.

Yucno mocasiouHbIX MECT B JIEKIMOHHOM ayAuTOopuH Oojblle JMOO PaBHO CIHCOYHOMY
COCTaBY IIOTOKa, a B ayAUTOPUH [T Ta0OPATOPHBIX — CIIMCOYHOMY COCTaBY IPYIIIBI 00YYarOIUXCS.

ABTOpBI:

Jouent xadhenpst UKP, k.T.H. N.B.AnanbkoB

Houen xadenpbl
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IMpuaoxenne Nel k padoveil mporpamMMme JUCHUTIIAHBI
«HdopMannoHHbIe TEXHOJOTHU H IPOrPAMMHMPOBaHME, YACTh 3»

DoH/ OLIEHOYHBIX CPEICTB
JJISl IPOBEACHUS TEKYLIEro KOHTPOJISA yCIeBaeMOCTH
U IIPOMEKYTOYHOM aTTeCTALMHU CTYAECHTOB
10 JMCUHHILIMHE

1. TunoBble KOHTPOJIbHBIC 3a/IJaHUA WX UHBIC MaTEPUAJIbI, HCII0Jb3YEMbIC B IIPOILIECCE
TEKYIIEro KOHTPOJIAA YCIIEBACMOCTH

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCHOBAH HA aHAIHM3E BBIMOJHEHUS 1a00paTOPHBIX 3aJaHUM.
3aoanusn no pazoeny 1
3aoanus no pazoeny 1.1.
1. Bonpocwvl Ne 1-5 hitps://u.1337.school/hw_01/.

2. Bonpocwr Ne 1-5 https://u.1337.school/hw_02/.
3. Bonpocwi Ne 1-6 https://u.1337.school/hw _03/.

3aoanusn no pazoeny 1.2.
Bonpocwvl Ne 1-7 https://u.1337.school/hw_04/.
Bonpocvr Ne 1-4 https://u.1337.school/hw_05a/.
Bonpocwvl Ne 1-5 https://u.1337.school/hw_05b/.
Bonpocer Ne -2 https://u.1337.school/hw_06/.

AN~

3aoanusn no pazoeny 2

1. 3amanbl 2 BekTOpa co ciexyromuMmu koopauHatamu: a = (L,1,0)u b =(0,0,1) .Beruucnutp

KOMITOHEHTBI BEKTOPHOTO TIPOU3BEACHUS C = [Zz xb ] . Pesynprar 3anucate B dait.

2. 3agansl 3 BekTOpa co cieayroomuMu koopauHaTamu: a = (1,1,0), b= (0,0,) u ¢ =(1,0,0).
Brruncnute 00beM mapasuienenumneia mocTpoOeHHOro Ha 3TUX Bekropax (V). Pesynbrar 3anucath B
(aii.

3. 3amaHo uyuciao B necaruuHod ¢opme. llepeBecTH ero B JBOMYHYIO, BOCBMUPHYHYIO U
HIeCTHAAATUPUUHYI0. Pe3ynbraT 3anucats B (haiti.

4. 3anaHbl 2 MaTPUILIBL:

1 2 3 4 16 15 14 13
|5 6 7 8 |12 1110 9
19 10 11 12 |8 7 6 5

13 14 15 16 4 3 2 1

Brectu st maTpuisl u3 2-x ¢aiinoB. Beraucnute ux npoussenenue ¢ = a ® b . Pesynprar 3anucarth
B (paii.


https://u.1337.school/hw_01/
https://u.1337.school/hw_02/
https://u.1337.school/hw_03/
https://u.1337.school/hw_04/
https://u.1337.school/hw_05a/
https://u.1337.school/hw_05b/
https://u.1337.school/hw_06/

1 2 3 4

5 6 7 8
5. 3amana Marpuna: a = 9 10 11 12| Beectu sty marpumy u3 daiina. Beramcnuth ee
13 14 15 16

onpenenuTenb. Pe3ynprar 3anucaTh B (.

1 1 -1
6. 3amana martpuma: a=|1 -1 1 |. BBectu 3Ty marpumy u3 Qaitna. Berawcnute s Hee
1 1 1

oOpaTtHyto MaTpully. Pe3ynbTar 3anucars B Qaii.

7. B cTpoke TekcTa moJACYUTaTh Yucio cioB 1 OykB. CTpoKy BBecTH U3 (aiina. Pesynprar 3amucarb
B (paiir.

8. B cTpoke TekcTa MoACYMTATh YUCIIO BXOXKIEGHUM 3aJaHHOU OykBbI. CTpPOKY BBECTH M3 (haiina.
Pesynbrat 3anucats B (haiin.

9. Pemmuth cucrtemy 3-x JMHEHHBIX ypaBHeHHH MeronoMm Kpamepa. JlaHHble cunTaTth M3 (Qaiina.
Pesynbrar 3anucats B (haii.

10. 3apmano HenuHeilHoe ypaBHeHue sin(x) = x/2 Ha unrepBaie [0,10]. Pemmuts ero meromom
JeNIeHUsI OTpe3Ka nomosam. PesynbraT 3anucaTh B (haiii.

100
42
11. 3amaH ompeneseHHbI HMHTErpal: Ie * dx. BblUMCINTD €ro METOAOM HPSMOYTOJIBHUKOB.
0

Pesynbrat 3anucats B (haiin.
12. 3aman MaccuB u3 20 BemiecTBEHHbIX 4uced. OTCOPTUPOBATH ATOT MACCHB MO BO3PACTAHUIO.
MaccuB BBecTH U3 (paiina. PesynpTar 3amucarts B daiii.

13. 3aman maccuB u3 20 mensix yucen. BeiOpath Bce yeTHble uncia. MaccuB BBeCTH U3 (aiina.
Pesynbrar 3anucats B (haii.

14. Co3narp mporpaMMy Jijisl TONOJHEHUS 0a3bl NaHHBIX AJISl TPYMIIBI CTYIEHTOB JIJISl XPaHEHUS UX
nepcoHanbHbIX JaHHbIX: Pamumnue, Mmsa, OtuectBo, Bospact, IloutoBelii aapec. B mporpamme
WCIONb30BaTh KoMmoHeHT C++ struct. ba3y maHHBIX COXpaHHWTH B BHJE TEKCTOBOro (aitia B
dopmate ASCII.

15. Imeercss TOPU3OHTAIBHBIA NPYKMHHBIN MasATHUK CO CIEIYIOIIMMM IIapaMeTpaMH: JKECTKOCTb
npyxxusbl k=2(#/m), Bec rpy3a m=0.01 (xr), HagansHoe cmenieHue 0.01 (m). Cuctema aBuxeTcs 6€3
TpeHUs. BpIUMCINTD 3aBUCMMOCTh CMEUIEHMS] MasiTHUKA OT BPEMEHHU IIyTEM UMCIIEHHOI'O PEIIECHUs
€ro ypaBHEHUS ABWKEHUs. Pe3ynbrar 3anucaTs B dhaii.

16. 3agano HatypaibHOEe yucio. [lepecTaBuTh ero Mudpsl TaK, 9TOOBI 00Pa30BATOCH MAKCUMATIBLHOE
YHCII0, 3aMMCAHHOE TeMH ke udpamu.

17. lana nenouncnenHas kBaapataas marpuua 10*10. Beectu 3ty mMatpuity u3 ¢aiina. Beraucnutsb
CYMMY 3JIEMEHTOB MaTpHIIbI, PACIIOJIOKEHHBIX HUKE TJIaBHOM JMaroHalu.

18. Jlana nenounciennas kBaapaTtHas matpuiia 10*10. Beectu oty maTpuity u3 daiina.
OHpe,Z[G.HI/ITB ABJIICTCA JIX 9Ta MaTpulla CI/IMMeTpI/I‘-IHOI\/'I OTHOCHTEIBHO I'JIaBHOU JruaroHalin.



100
.2
19. 3agan onpeaeneHHbI HHTETpa: I e " dx . Beraucauth ero Mmeroiom Monte-Kapio. Pesysnbrar
-100
3amucaTh B (ai.

20. Nmeetcs nenoe uncio N. Beraucnuts pakropuan N!
Kpurepun oneHuBaHMsI 0TBETOB HA BONPOCHI NPH 3a1UTE JJA00PATOPHOH PadoThI

Iloxazatenu Ha «3adreno» Ha «He 3aureHo»

q)OpMyJII:I, KOMaH/bI, BBIYUCICHUA HpI/IMeHHIOTC}I H€O6XOI[I/IMBIG B yC.HOBI/IHX HOCTaBHeHHOﬁ
3aJa4d KOMaHAbl 0€3 CHHTAKCHYECKHX OIIMOOK; BBIUKMCIICHHS BBINIOJHEHBI B ITOJHOM O0OBLEME U
Hpe,Z[CTaBJIeHBI B COOTBGTCTBYIOH_IGM 3aJaHUIO (bopMaTe. I/ICHOHBBYIOTC}I HerI/IMeHI/IMBIe B
YCIOBHSIX TIOCTABJICHHOW 3a7aud KOMAaHbI, B 0a30BbIX BBIPAKEHUSAX JOMYIIEHBI OIINOKH;
BBIUHUCJIICHUA OTCYTCTByIOT HMJIN BBITIOJTHCHBI HeKOppeKTHO.

OObsicHeHUs (OTBETHI HA CMBICIIOBBIC BOIIPOChl)  J[aHBI pa3BEPHYTHIE, KOPPEKTHHIE OTBETHI HA BCE
BOIIPOCHI; IIPaBUIILHO UHTEPIPETUPYIOTCS PE3YJILTATHI BBIYUCICHUN OOBsicCHEHHE OTCYTCTBYET.

IIxana oneHUBaHUS:

0 0amI0B — «HE 3aYTECHOY;

1 6ay1 — «3auTeHoOY;

CymmupytoTcst 6aisl 3a KaxIyro 1abopaTOpHYyIO padoTy.

Jlotyck 3 3a4éTy OCYIIECTBIISETCS IO KOJIMYECTBY HAOpaHHBIX OaJIJIOB:

MeHee 60% OT MakCUMaJIbHO BO3MOXKHOTO KOJIMUECTBA OAJIOB — K 3a4€Ty HE JI0IYCKaeTCs;

60-80% OoT MakKCHMAaJIbHO BO3MOKHOT'O KOJINYECTBA 0AJIJIOB — TOMHUMO OCHOBHOT'O 3a4€THOTO
3a/1aHMs] BBITIOJHSIOTCS JIOMOTHUTENIbHBIC 33JIaHUS 110 TTPOITYIIEHHBIM TEMaM;

80-99% oT MaKCHMAaJIbHO BO3MOIKHOT'O KOJIMYECTBA 0aJIJIOB — OCHOBHOE 3a4E€THOE 3aJaHUE;

100% oT MakcUMaIbHO BO3MOYKHOT'O KOJIMYECTBA OAJJIOB — MIPOCTABIISACTCS 3a4ET aBTOMATOM.

3aoanusa no pazoeny 3
3aganus 175 1a00paTOPHBIX padoT
3aganus no teme «JIuHeHbIE CTPYKTYpBI JAHHBIX»

Pa3paborats Kacc, peanu3yonmii CTek.
Pa3zpaborats kiacc, peanu3yromniyii ouepep.
Pa3paborats kacc, peanu3yonmii 1eK.

3ananus no reme «PexypcuBHas 00pabOTKa HEPAPXUUECKUX CITUCKOBY

Pazpabotats Ki1acc, peanu3yromuil JHHEHHbIH CIIHCOK.

PazpabotaTs kiacc, peanu3yronpi nepapXxudeckuil (HeITMHEHHBIN) CITUCOK.
PeanusoBats uTeparop s IMHEHHOTO CIIUCKA.

PeanuzoBaths utepaTop 1 HEJIMHEHHOTO CIUCKA.

3ananus mo teme «JlepeBbs u ecay

Pa3zpaborats kiacc, peanusyroniuii OMHapHOE ACPEeBO.

Pazpabotats Ki1acc, peanu3yromnui Jiec.

Pa3zpaborats kiacc, peanusyronipii 00Xo1 OMHAPHBIX IePEBbEB Ha 0a3¢ peKYPCHUBHBIX aJITOPUTMOB.
Pazpabotats Ki1acc, peanu3yromuii 00Xo1 OMHAPHBIX 1ePEeBbEB Ha 0a3e HEPEKYPCUBHBIX
AJITOPUTMOB.



Pazpaborats kiacc, peanu3yronpil orpaHMYeHHOEe OMHAPHOE JEPEeBO Ha 0a3e BEKTOpA.
3ananus mo teme «lcuepnbIBarOIIUA MOUCK»

Pazpaborats kiacc, peaqu3yroniil aIropuT™ Mmoucka ¢ Bo3Bpaimenuem (backtracking).
Pazpabotats Ki1acc, peaqu3yIomuii MOMCK C BO3BpAIllEHHEM IIPU UCTIOIb30BaHUN MaKPOCPECTB.
Pa3zpaborats kiacc, peaqu3yronifii METOIOM BETBEH U TPaHMII.

Pazpabotats Ki1acc, peaqu3yomuil MOUCK KpaTYaiIIero MyTy B CIOUCTON CETH.

3aganus nmo teme «bbICTPBIN TOUCK»

Pazpabotats Ki1acc, peanu3yromuil mociea0BaTeIbHbIN MTOUCK.

Pa3zpaborats kiacc, peanusyronipi OMHApHBII TTOUCK.

Pazpabotats Ki1acc, peaqu3yomuii MOUCK C MOMOIIBIO PAaHIOMU3UPOBAHHBIX OMHAPHBIX JEPEBHEB
noucka (Treaps).

Pazpabotats Ki1acc, peanu3yomuil ynopsaoueHHbIe JIMHEHbIe criucku Ha 6a3e ABJI-nepeBbeB min
PaHIOMU3HPOBAHHBIX JE€PEBLEB.

Pazpaborare omepanuu IOHMCKa, BCTaBKH M YJaJCHHs SJIEMEHTOB; OIEpALUU CHCIUICHHUS |
pacCILEIICHNS CITUCKOB.

Peanuzanus pemienus 3a1a4a noucka noactpoku (anroputm Kuyra-Mopuca-IIparra umm anroputm
Boyepa-Mypa).

3ananus mo reme «CopTUpPOBKay

Pa3zpaborats kiacc, peaqu3yromniiii COpPTUPOBKY BCTaBKaMH.

Pazpabotats Ki1acc, peaqu3yromuii COpTUPOBKY OOMEHAMH.

Pa3zpaborats kiacc, peaqu3yronpi COpPTUPOBKY BEIOOPOM.

Pa3paborats kacc, peanusyronuii ObICTPYI0 COPTHPOBKY Xoapa.

PeanuzoBaTh peKypCHUBHBIN U HE PEKYPCUBHBIN aJITOPUTMBI OBICTPOM COPTHPOBKH.
PeanunzoBaTh nupamugansayto coptupoBky (HeapSorting).

[IpoBecTu cpaBHEHUE ANTOPUTMOB U IPOIPAMM BHYTPEHHEW COPTHUPOBKH.

3ananus Mo TeMe «AJITOPUTMBI Ha rpadax»

Pa3zpaborats kiacc, peanu3yroniil ynopsaoueHHbIi rpad.

Pazpabotats Ki1acc, peaqu3yomuii MOCTPOCHNE MUHUMAIBHOTO OCTOBHOTO JIEPEBa.

Pa3zpaborats ki1acc, peaqu3yronil MOUCK B ITUPUHY.

Pazpabotats Ki1acc, peanu3yomuii TOUCK B TIIyOHHY.

Pa3paborats kiacc, peaqu3yrouuil MOUCK B INIyOHHY M TONOJOTHYECKYIO COPTUPOBKY.
Pazpabotats Ki1acc, peaqu3yIomuid allrOPUTM HAaXO0XKJIECHUSI KOMIIOHEHT JIBYCBS3HOCTH.
Pa3zpaborats kiacc, peaqu3yronpil MouckK B TIyOHHY B oprpade.

Pazpabotats Ki1acc, peaqu3yomuil HaX0X/AeHUEe KpaTyaiiero myTH oT (UKCUPOBAaHHON BEPIIMHBI
(anroput™m [letikcTpel, anroputm Dopaa-bennmana).

3ananus mo reme «NP-mosiHbIE U TPyAHOPEIIAEMBIE 3a]]aUN»

[TokazaTh CIOKHOCTH QITOPUTMA U KOAMPOBAHNE BXOIHBIX M BBIXOJIHBIX JAHHBIX.

[Tokazare  paznuunHble  (OPMBI  TIOCTAHOBKM  337ad  KOMOMHATOPHOW  ONTHMM3AIINH:
ONTUMU3AIMOHHAs, BEIYUCIUTENIbHAS, JopMa pacrio3HaBaHMUS.

Pa3paborats kacc, peanu3yonuil MoITHHOMUATBHBIE TpeoOpa3yeMble 3a1a4u.

PazpabGoraTe kitacc, pealmM3yronIuil pelIeHHe 3aJadd O BBIMOJHUMOCTH OylieBa BBIPAXKEHUS,
MPEACTABICHHOTO B KOHBIOHKTUBHON HOPMAaJIbHOU (hopMme.

BreimonauTe qoka3aTenbcTBO NP-IIOJTHOTHI 337ja4i O BEIIOJTHUMOCTH.

Pazpaborats kiacc, peaqu3yromnyil pemneHre 3a1auu o Kirke rpada.



Pa3paborats kiacc, peaqu3yomuil pereHue 3a1a4i 0 MHOTOIPOIIECCOPHOM PaCIUCaHHH.
3aoanusn no pazoeny 4

3aganue Ne 1. «ApudMeTHYECKHE OIIEPALIAN).

3amanue 1.1.
BrruncnvTe 3Ha4eHUs CAEAYIOMIUX BHIPAKECHUI:

cymma 123+987; 12.682+873.119;
pasHocTh 548-294; 446.7321-29.013;
ymHOkeHue 35%721; 35.0%721; 57.29*%48.117;

21 46 46.0 257.34
IeJIeHue —— ; —— :

357137 13 868.014

35 12.3
BO3BeeHUE B cTerenb 217 ; 7.68
OO6paruTe BHUIMAHUE U OCMBICIHTE MTOJIYYCHHBIC PE3YIIbTATHI!

3amanue 1.2.
Hcrnonb3yss mMamuTpy WKW KJIAaBHATYypHBI HAOOp, BBEAHUTE CICAYIONIUE MHOTOSPYCHBIC

BBIPAKCHUA,
BBIYHMCIIUTE UX 3HAYECHHUS,
OCMBICIIUTE PE3yJIbTaT.

3 2+4
(Lrij -5(2+4); 25‘5+( +4)
11 4

5 33

3amanme 1.3.
586 s

Haiinure 3HaueHUs CIeayOMNUX YUCTOBBIX BBIPAXKECHUN : 4—

- TOYHEIE,
- MpUOIMKEHHBIC C TOYHOCTHIO 10 6-TH 3HAYaIUX MU,

- IPUOIMKEHHBIE C TOYHOCTHIO 0 25-TH 3HaYANIMX UQDP.

(To ecTp Kax10€ BRIpAKEHUE TOJDKHO OBITH BRIYMCIICHO TPH pasa.)

3amanue 1.4.
] 389.65
Haiinure 3HaYeHNME CIEAYIOMIETO BHIPAKEHNUS : 4—7

- MpUOIMKEHHOE ¢ TOYHOCTHIO J10 6-TH 3HaYauX mudp,
- IPUOIMKEHHOE C TOYHOCTHIO A0 16-TH 3HaYammX udp.

3amanme 1.5.
BriuucnauTe 4ucioBble 3HAUYEHHS CHEAYIOIIMX BBIPAXKEHUH (CO CTaHAAPTHOW TOYHOCTBIO - 6-Tb

3Havamux mudp): 7 ; 35!; et ; ln(eg); 10g3(6561).

Brruucnaure uncioBoe 3HAYCHHE CIASAYIOMIETO BBIpaXEHHUs (C TOYHOCTHIO a0 30-TH 3HaYaAIIMX

mmdpsl): In (27[) .

3amanme 1.6.
HaiinuTe yncnoBble 3HAUCHHUS] TPUTOHOMETPHUYECKUX (DYHKIUN (TOUYHBIE U IPUOIMIKEHHBIE):

sin(%); sin(l%rj; cos(30°); arccos[%j; arcsin(0.4) ; tg(%); acrtg(\/g).



3aganue 1.7.
2
BhIuKCIIHTE BBIPAKEHHS, IPOAHATU3UPYHTE pesynbTaT: /16 ; Vax? ; \/|x| .

Cnpaska. Monynb BIUHCTSET a0COTIOTHOE 3HAUCHUE BBIPAKEHUS, TOMPOOYHTE HANTH
COOTBETCTBYIOLIYIO (DYHKIMIO HA TAJIUTPE.

3amanne Ne 2. «Oneparopsl npucBanBanus. [10ACTAHOBKH.»

3amanme 2.1.
Jlnst Toro, 4TOOBI TOHSATH pAa3HUIy B JCHCTBUU ONEPATOPOB IPUCBAWBAHUS, BBITIOJHHUTE

CHEAYIOLIUE ECUCTBUA:

- C TIOMOUIbIO OMNEpaTopa HEMOCPEIACTBEHHOrO0 MpPUCBaMBaHUA ( = ) MEPEMEHHON X HPHUCBONTE
3HayeHue ¢ynkuuu RandomReal[ ] (cMm. cnpaBky) , reHepupyromIeil ceBAOCIydaiiHbIe Yncia U3
nmuara3zona ot 0 no 1 ;

- C MOMOIIBIO ONEepaTopa OTJIOKEHHOT'O MPUCBaUBaHUS ( = ) NMEPEMEHHOH Yy TOXKE HPUCBOWTE
3HaueHne GpyHkuuu, RandomReal[ ], renepupytomeit mceBnocmyyaitnpie uncia u3 nuarma3ona ot ()
nol;

- BBIBEJMTE MOCIEAOBATEIHLHO B OJHOM BXOJHOH CTpOKe (MCHOJB3yS CIHMCOK) MSATh 3HAUYEHUM
IIEPEMEHHOM X ;

- BBIBEJMTE MOCIEAOBATEIHLHO B OJHOM BXOJHOH CTpOKe (MCHOJB3yS CIHMCOK) MSITh 3HAUYEHUM
IIEPEMEHHON Y ;

- CpaBHUTE PE3yJIbTAThI, CACIANTE BHIBOIbL;

- OUMCTHUTE 3HAUYCHUS IEPEMEHHBIX X U Y .

3amanue 2.2.
Hcnonw3ys onepatop MoCTaHOBKH, JIJIs1 K&KIOTO U3 CIASAYIOMIMX IBYX BBIPAKCHUI:

xe' +In(x)-y; x* + % +sin?x+cos’ x+1.5

BBITTIOJIHUTEC 110 ABC ITOACTaAaHOBKH:
- HUCJIOBYIO - BMECTO IIEPEMECHHBIX X U Yy TIOJACTAaBUTH YUCJIa lu?2 ,
- CUMBOJIbHYIO - BMECTO ICPCMCHHBIX X U Y TOJACTABUTH CUMBOJIbHBIC BBIPAKCHUS 261 u b +cC.

3amanme 2.3.
Hcnonw3ys onepatop moJICTaHOBKH,

- CO3/1aliTe eIMHBIN CIIMCOK 3HAYCHUN CIICAYIONINX (PYHKIUI: xe )C2 ; Sin(x) N

x° -1
MIpU CJIEIYIONIMX 3HaueHusx nepemenHoit x: 0.3,0.6,0.9,1.2, 1.5, 1.8.

- IPEJCTaBbTE CIUCOK B BUAE TaONMIBI, B 1-0if CTpOKe KOTOPOM JOJKHBI OBITH IPENCTABICHBI

3HAUEHUs apryMEHTa X ;

- OJIMUIIINTE CTPOKU TAOJIHUIIBI, yKa3aB B KAU€CTBE 3ar0JI0OBKOB COOTBETCTBYIOIINE (DYHKIIUH.

3aganue Ne 3. «[IpeoOpa3soBanye CHMBOIbHBIX BBIPAYKEHUN.»

3aganue 3.1.
4
- B MHOrOuNCHE (x + 1) —x*—2x-1 PACKpPBITH CKOOKH U MPUBECTH MOAO0OHBIC CllaraeMbic;

- IMIOJIYUCHHOC BBIIIC BBIPAKCHUC PA3JIOKUTL HA MHOKHUTCIIN.

3aznanue 3.2.

- B mHOrO4IEHE 12y2 +6xy—6xz—-12yz+30y-30z
BBIHECTH 32 CKOOKHM YHCIIOBOW MHOXUTENh (koMaHaa FactorTerms) ;
B ToM e Muorowere 12y +6xy —6xz—12yz+30y —30z

BBIHECTH 32 CKOOKM MHOXKHTEIb, HE 3aBUCSIINI OT epeMeHHol X ( komanaa FactorTerms ) ;



3aganue 3.3.
- B tom xe muorounene 12 y2 +6xy—6xz—-12yz+4+30y—30z crpynnuposars cinaraemsie

I10 CTCIICHAM Y,

- B TOM Xe€ MHOTOWIeHe 12 y2 +6xy—-6xz—-12yz+30y—30z crpynnuposars cnaraeMbie

IO CTCIICHAM Y U Z;

3amanue 3.4.
(2)63 + x(Sx - 1) -1

- B pauuvoHanbHOM BBIpaXCHUU COKpaTHThb OOILIME MHOXXUTEIU B

(83 1232 4 6x— 1)
YUCIIUTCIIC U 3HaMeHaTeHe;

(x+3) (x2—5) _(2x3+x(5x—1)—1)

- B panmonansHOM BbIpaskeHUN —

(2x-1) (4x2 —4x+1) (8x3 12x% 6x—1)

NPUBECTH APOOM K OOLIeMy 3HAMEHATENI0 M COKPAaTHThb OOIIHMEe MHOXHUTEIM B YUCIUTENIE U
3HAMEHaTede ;
- Pa3JIOKHUTH TO K€ PAIlMOHAIBHOE BBIPAXKEHUE

(x+3) (x2—5) (2x3+x(5x—1)—1)

— - ) Ha CyMMY NPOCTEHIINX ApoOeii.

(2x-1) (4x2 —4x+1) (8x3 1232+ 6x-1

3ananue 3.5.
- TlpuMeHHMTE K TPUTOHOMETPUYECKOMY BBIDAKEHHIO CIg X —1g X —21g (Zx ) CIIELYIOIIHE

komanel: TrigExpand , TrigFactor , TrigReduce u Simplify, cpaBHUTE pe3ynbTaThl;
- IIpe/ICTaBbTE BhIpakeHue SA X + ch X B skcnonenuuansHoM Buje (komanga TrigToExp);

- NpeJCTaBbTE BHIpAKEHUE CIgX —I1g X —21g (Zx) B DKCIIOHEHIMAJIbBHOM BHJIE€ U IIPHUBEIUTE
MOJTyYeHHOE BhIpaKeHHE K Hanbosee nmpoctomy Buy (komanasl TrigToExp n Simplify);

- [PEACTaBbTE BHIPAXKCHHE € & B TPHrOHOMETpHYecKoM Buie (komanxa ExpToTrig) - dopmyira
Ditnepa;

—4ix 2ix
- TIPEICTaBbTE BBIPAXKEHUE Ee (1+€ ) B TPUTOHOMETPUYECKOM BHUIE U TPUBEIUTE

MOJTyYeHHOE BhIpaXKeHUE K Hanbomee mpoctomy Buay (komauasl ExpToTrig u Simplify);

3amanme 3.6.
[IpeoOpasyiiTe cremyromue  BBIPOKEHUS, HCHONB3Yys JIOOble  (YHKIUM  CHMBOJIBHBIX

npeoOpa3oBaHMi M CTPEMSCH MOJTYYNUTh PUBEIEHHBIN OTBET:
xt—6x —4x? —18x-21
x> —7x* +3x-21

%(cos(4x) +4cos(2x)+3) — cos*x.

1+x;

3amanue 3.7.
- Bximounte manuTpy KOMaH | CHMBOJIBHBIX IpeoOpa3oBaHMi:

meHto Palettes — Other — AlgebraicManipulation ;
- CKOTIUPYHTE BO BXOJHYIO CTPOKY PAaIlMOHAILHOE BBIPAKEHNE U3 MTPEIBLIYIIETO



4 2
—6x° —4x? —18x-21
3aJaHus 2 U mpuMeHnuTe koManay Factor nByms cocobamu:
—T7x"+3x-21
1) sBHO yKa3aB €€ BO BXOJIHOM CTPOKE;
2) UCTONB3Ysl KOMaH/y C MaJUTPhI;
CPAaBHUTE PE3YJILTATHI, CIEIANTE BEIBOBI.
4 2
xt—6x® —4x? —18x-21
- B ToM ke panroHaIbHOM BBIPAKCHHUU Pas3IoKUTE HAa MHOXKHTEIIH

3 7x? +3x-21

TOJIBKO YHUCJIUTECIIb.

3aganue Ne 4. «Oneparuu MaTeMaTHYeCcKOro agaiansa (4actel).»

3amanue 4.1.
BrraucianTs 3HaUEHUS CIASAYIOMHUX CyMM:

-C HOMOHIBIO KOMaHI[BI Sum ,

| |
Sk Yagts Y Y
k=l k=0 k=1 (2k - 1) =2k
- C TOMOIIIBIO 3HAUKA X .
(k) Sk k- L, > e
;;Sln(7)’ Z “(kr2) = 2k+1 e 2k+1

k=1

3amanmne 4.2.
. . x3 x4 x5 x6
BpruncinTe 3HaueHUE CAEAYIOLIEH 0OeCKOHEUHOI CYMMBI: ? +—+—+—+

20 31 4]

3amanue 4.3.
BoruncinTh 3Ha4eHUS CAEAYIOMNX TPOU3BEACHUM:

C DOMOILBIO KoMaHIabl Product

0 (—1)k+1 o0 1
l+—2— | T 1-— | ;
El 21 g (2k-1)°

¢ ITIOMOIIBIO 3HauKa I1

xH 1+ ;xH l—k2 5

k=1

! Vnpocmume omeem, nonyuennwviti 6 nocieowem npouszgeoenuu. Illoskcnepumenmupyime u
Odobetimecs pesyromamal

3amanue 4.4.
BrraucnauTs 3HaueHNE CIeyIOmero 0eCKOHEUYHOTO MTPOU3BEICHHS:

(1+x)(1+x2)(1+x4)(1+x )(1+x16)

3amanue 4.5.



[TonyunTs cnucku 3HaYeHUW (T.e. MPOTAOYIMPOBATH) CIEAYIOMUX (DYHKIUN NpPU H3MEHECHHH

(x2 + 1) (x2 + yz)
apryMeHTa X B Ipejienax X € (1;5): ~ 7 xe'; B
X X

3ananue 4.6.

. o 2
Coszate Tabnuiy 3HaYeHHil creaylommx GpyHkmmit: X~ ; € ; INX Ha unTepBane M3MEHEHHMS
aprymMenra X € (1;10).

! Tabauya oondcna cocmosams u3 4-x cmondoyos: 8 1-om cmoabye - 3HaveHUus. apeymeHma x ; 80 2-
om, 3-em u 4-om - 3Hauenuss mabyupyemuvlx Qyuxyuil. !

3amanue 4.7.

. L2 \/—
Co3aaTh Tabnuily 3HaueHuil cieayromux GyHkiumit: X~ ; /X ¥ apryMeHTa X B JIMama3oHE €ro
3HAYEHHH X € (5;9) c marom, pasusiM 0,5

Pesynbrar npeacTaBuTh B BUI€ TAOIHIIBI, COCTOSIICH U3 TPEX CTPOK.

3ananue 4.8.
Cosnath Tabnuiy 3Hadenuil Gyukuuu 7!m! nns snagennii aprymentos: 1 <n <5, 1<m<7.

! Obpamume sHUMaHue, YUMo 3mMo 00HA QYHKYUSL OM 08YX ApeyMeHmos !
PesynbTar npenctaBuTh B BUIE TAOJIUIIBI, TOAMKUCATH CTPOKU U CTOJIOIIBI.

3aganue Ne 5. «Onepanuu MaTeMaTH4ecKoro aaiausa (4acts2).»

3amanme 5.1.

-2t n x
. 1 —e . 1—a . l-e
Berauciute npenessl cieayomux Gyakimi: im————— 5 lim ; lim—
t—0 11’1(1—31‘) n—01—¢e" x>0l —e *

. b . xX—a . ont-nt

lim (1 - x)l—x ; Im———; Ilm—.

X—>00 ysaln(x—a+1) 152 x-2

3amanue 5.2.

BbI4ucInTh 0JHOCTOPOHHKE TIPEACIIBI CIEAYIOMMX (YHKIIHIA:
1 sin x

arctg— mpu x >0 ; mpu X >4 ; —— npu x >0
X x—4 |x|

1) mpu puOIMIKEHNH K TIPECITy CIICBa;
2) npu PUOJIMKEHUH K TIPEJIETy CIIpaBa;
Pe3ynbraT npomIuIioCTpupoBaTh rpauuecKy.

3amanue 5.3.
BrraucnauTs npenenst cneayrommx GyHKIUi:

1- e_ax) =
1 ( MPU X —> 00 JUIS MIOJIOKUTEIBHBIX M OTPHIATCIBHBIX 3HAUCHUI ITapameTpa d ;
2a ’
(2-e)

X

2) — TpA X —> oI 3HAQUYEHMUI MapaMeTpa d , NPEBBIIANIINX E€IUHUIYY U JJI1 3HAYCHUU
X

ImapamMerpa ad , JCKalux B Ipeaciax OT HYJIA 40 CAMHUIIBL.

3amanue 5.4.



Ucnons3ys pynkmuio Series, MoayduTh 00mue GOpMyJIIbl I pa3aoKeHHs
bynkuun f (x) 710 TPEThEH CTETICHN apryMeHTa

1) B psn Maxnapena, T.e. okpecTHocTd Hyist X = 0;
2) B psx Teinopa B OKPECTHOCTH HE HYJIEBOW TOUKU X = d .

3amanme 5.5.

1) [MonyynTh NOAMHOMBI 7-TO MOPSAKA, PA3JI0KHUB B Psill ciaenyromue GyHKIMKA ¢ COXpaHEHUEeM 7-
sinx

Oif CTENIEHN apryMEHTa: u sh (x)ch (x) B OKPECTHOCTH X = 0;
COSX

2) Pa3J10%KuTh B P ¢ COXPAaHEHUEM 5-0M CTEeNeHH apryMenTa QyHKIuo In x

B okpecTHOCTH X = () - 0OBsACHUTE PE3yabTAT
¥ B OKPECTHOCTH X =l- B NOJy4eHHOM pe3yNbTaTe CrpyNIUPYHTE ClaraeMble MO CTENEHIMH
aprymMeHTa X .

3ajanue 5.6.

1)Paznoxuth B psaa GyHKIHIO e’sinx B okpectroctu Toukn X =0, y =0 ¢ TounocTsio J10 5-
Ol CTENIEHU X W 3-€H CTENEeHH ) ;

2) obopBaTh psijl, HOTYIHUB OJUHOM 5-T0 MOPAIKA 10 X U 3-ro 1o y ;

3) crpynmnupoBaTh ciaaraeMble Mo CTEIECHIM X ;
4) crpynnupoBath cl1araéMble IO CTEIEHAM ) .

3amanme 5.7.
BBI‘II/ICJII/ITI: YaCTHLIC HpOI/IBBOI[HI:Ie 1o X ,Z[ByM}I CHOCOGaMI/IZ

a
1) ¢ nomoupio GyHknuN quddepenuuposanus D mis Gpyskumit: In| — | ; sh(a x) ; x!;
X

2) ¢ momoIsio onepatopa auddepentuupopanus O s QyHKIHIA:

(x-1)

. 2
ax’ +bx—c ; ; (sinx+cosx)

(x + 1)
3aganue 5.8.
Beraucnuts 2-Ms ciocodbamu (D u 0 ) yacTHBIE KpaTHBIC TPOU3BOIHBIC
1) 7-ro mopsiaka Mo X OT QyHKIUU: ax' +bx° — cx3;
y -1
2) 5-ro nmopsAKa Mo Y OT (PyHKLUU: 3 ;
yo +1

3) cMeNIaHHYK MPOU3BOHYIO 3-T0 MOPSIKA O X U 5-T0 MOpAAKa 110 ) OT GyHKIMM: S/ (x y).

3amanme 5.9.

-3 2 . o o
Boruncnute uncnoBsie 3HaueHUs PyHKIUU SIN~ X + COSX ™, e€ mepBoil 1 BTOPOi MPOU3BOIHBIX B

T
TOYKE X = —.

3aganue Ne 6. «Onepauu MaTeMaTHUECKOro agaiansa (4acts3).»

3amanue 6.1.
BrrarciuTh HeonpeieJIeHHBIC HHTETPAJIBI IO IIEPEMEHHON X OT CIICAYIONINX



byHKIMHA:
3a/laHus MyHKTa 1) caenars ¢ moMoIbio KoMaH bl Integrate ,

3a/IaHMsl TyHKTA 2) CAENaTh ¢ MOMOIIbIO 3HaUKa I

arctg Jx sinx + cos x 1 1+x

1) £ (x) =BV ()  f ()=,
Jx (1+x) 1-x* (1-x)

2) f(x)=sinxIn(tgx); f(x)= > sin’x ; f(x)=e""cos(bx).

Ykazanus:

1. Bo BTOpOM 3amanuu myHKTa 1) moiayuute obiee pemeHue (T.€. ¢ KOHCTAaHTOW WHTETPUPOBAHHS )

2. B TpetbeMm 3aanuu myHKTa 1) monpoOyiiTe ynpocTUTh MOTyYeHHOE 3HAUCHHE.

%/sinx —COSX

3aganue 6.2.
BoruncnuTh HeonpeieeHHbIH HHTErpajl 10 IEPEMEHHOM X OT HE aHATUTHUYECKON (QyHKIIUN

f(x) = x|x| pa3sHBIMHU CIIOCOOAMMU:
1) 6e3 kakux MO0 MPEATOTIOKESHUH O IEPEMEHHON X
2) npeanonaras, uto X > 0, ucrnonesys komanny Integrate ;

3) mpeanonaras, yro X < 0, nucrons3ys 3Ha40K I

3amanue 6.3.
BBIYuciuTh clieyromue onpeaeacHHbIC HHTETPaThI :

. X
1) ¢ momosio Koman sl Integrate ot Gpynkuun [ (x) =arcsin| ,|[—— | B npenenax or 0 103,
+ X

MOJIyYUTh TOYHOE U MIPUOIIKEHHOE 3HAUCHUS;
1
2) ¢ moMoIIbI0 KOMaH kI Integrate oT GyHKIIMN f (x) == B IIpeJieyiax OT 0 no
SIn X+COS Xx

27T , BBIYMCIIEHHS BBHIONHUTE JIBAYKIbI:
- 0e3 yKa3aHus KaKux-T100 yCIOBHIA,
- C YKa3aHHEM YCIIOBUS, YTO IIEPEMEHHAsT X IPUHAIIECKUT MHOKECTBY BEILIECTBEHHBIX ynceln Reals

5

MOJIYUHUTh TOYHOC U HpHGHI/I)I(éHHOG 3HAa4YCHU A,

3) ¢ momonpio 3Hauka | oT GyHKmuM f (x) = |1 — x| B npegenax or 0 o 2;

¥ 2
4) c MOMOIIIBIO 3HAYKA oT QpyHKIUU f (x) = (xln x) B mpejenax ot 1 1o e, moay4uTh

TOYHOE W MPUOTHKEHHOE 3HAUCHHUS,

c shx+chx
5) ¢ MOMOIIIbIO 3HaYKa oT pyukuun f (x) =

B npenenax or 0 go 00 ; momyuuts

X
e
TOYHOE U MPUOIMKEHHOE 3HAUCHUS.
3amanne 6.4.
BBI‘II/ICJII/ITI: cnez[yloume onpe;[eneHHme I/IHTGI‘paJII:I C JOITOJIHUTCIBbHBIMHU yCJ'IOBI/IHMI/II
1

1) c momomIbo 3HaYKa I or pynkunn [ (x) = B nipenenax ot —1 g0 1 mpu

x? —2xcosa +1
yenosuu, uto 0 < < 77 ;



X
e

2) ¢ nomopkio Koman sl Integrate ot Gpynkuun (x) = B Ipejiesiax oT —00 110 0

(a+ex)2

BBIYUCIICHUA BBIITOJIHUTH ABAXXbI:

- 0e3 yKa3aHMsI KaKuX-T1M00 yCIIOBUM (ITPOAHAIU3UPOBATH PE3yJIbTar),

- C YKa3aHHUEM YCJIOBUS, YTO TIapaMeTp d - TOJOXKHUTEIICH;

3) mo6bIM crioco6oM oT GpyHKIHHE [ (x) =e Cos(b x) B npezenax or 0 mo 0 ;

BBIYHCIICHUS BBIITOJIHUTD JBAYKIBI:

- 0e3 yKa3aHHs KaKuX-JTU00 yCIOBHH,

- ¢ yKa3aHMEM YCIIOBHUS, YTO HapaMeTp ¢ - IOJI0XKUTENIeH, a HapaMeTp b IIPUHAIIEKUT MHOKECTBY
BelleCTBEHHBIX unceln Reals.

3amanue 6.5.
[Toripo0OOBaTh BEIYMCITMTH AHATUTHYECKHU CIICTYIOIINE ONPeACICHHBIC HHTETPAITbI:
1

OT (PyHKIHH f(x) =x¥e¢' B npenenax ot 1 go 5;

oT pynkiuu [ (x) = Sin(sin x) B nipezienax ot 1 1o 2;

Haiitu uncnennbie npuOamkEHHBIC 3HAYEHUS 3TUX UHTETPAJTIOB ABYMS CIIOCOOAMHU:
1) ¢ ucronb30BaHUEM 3HAYKA ,
2) ¢ UCHOIB30BAHUEM KOMAH]Ibl UHTEIPUPOBAHMUS.

3aganue 6.6.
BrraucnuTs HeonpenenéHHbIe KpaTHBIE HHTErPalibl (KpaTHBIE IEPBOOOPA3HEIE) :

2
1) ucmonp3yst 3HAYOK MHTErPUPOBAHUS OT PyHKIMH [ (x) = (xln x) IEPBOOOPA3HYIO 3-€ro
TOPAIKA ;
2) HCTIONB3YS KOMaH Ly MHTETPUPOBaHUs OT GyHKIUK | (x) =sinx sin2x sin3x

NEPBOOOPA3HYIO 5-TO MOPSAIKA .

3amanue 6.7.
BBIYHCITUTE KpaTHBIE HHTETPAJIBI:

x=1 N
1) ucnonb3yst 3HaYOK HHTETPUPOBAHUSI OT (PYHKIIHH f (x ) = —— [BOIHOIi onpeeEHHBIHI

unTerpai B pegenax ot 0 1o 2, moxy4uTs NpubIMKEHHYIO OLEHKY Pe3yJIbTaTa ¢ TOUHOCTBIO JI0
4-x 3Havamux mudp;

x—1
2) UCTIOMB3ys KOMAH/y MHTEIPHPOBAHUS OT QYHKIUH | (x ) = ——— TPOWHOU ONIpEIEIEHHBII
X

MHTErpa B mpejenax ot In2 mo ez, HOJYYHUTh TPUOJIMKEHHYIO OLICHKY Pe3yJIbTaTa ¢ TOYHOCTHIO
10 10-tu 3HA"amux udp;
x-1 o
3) mo6kIM croco6oM OT hyHKIHH | (x ) = —1 BOMHOMW ONpeAeNEéHHbIA HHTETpall B IIpeeiax oT
X+

a no b B npexnonoxenun, uto a >0, b>a.

3amanmue 6.8.



Boruncnuth AByMs crioco6aMu, NCIOJb3Ys 3HAYOK U KOMaHIy MHTETPUPOBAHUS, IBOMHON HHTErpal
2

ﬂ(x + y2 )dx dy 1o obnactn G, orpaHUYEHHO} TMHUAMA ) =X U ) = X

G
YkazaHue: cBeCTH ABOWHON MHTETPAl K TOBTOPHOMY MHTErpaiy mo gopmyre:

b )Q(x)
”f(x,y)dxdy:jdx I f(x,y)dy
G a

n(x)

3aganne Ne 7. «Cricku, BEKTOPA, MATPULIEL )

3amanme 7.1.

1) onpenenuTh MHOTOYPOBHEBBIM CIIUCOK: V = {{a,b} , {{ez ,sin x} , y}} ;

2) oOpamasch K JIEMEHTaM CIHCKa (T.€. UCIIOIb3ysl MMEHA ITUX 3JIEMEHTOB), COCTABUTh

. sinx  »
BBIPAKEHHE, KOTOPOE B BBIXOJHOU CTPOKE MPUMET BU: —— — € V;
a

3) OUHCTHUTH UMS V.

3azjanue 7.2.

1) onpenenuth nBa BekTopa vl u v2 ¢ kommonentamu (a, b, ¢, d, e, f)u (3,7, 11, 15, 19, 23)
COOTBETCTBEHHO;

! Ons coz0anus sekmopa v2 ¢ 4ucio8vimMu KOMROHEHMAamMu 80Cnob3ylimecs (hynkyuetl Range !
2) onpenenuTs ABe MaTpulpl ml 1 m2 ¢ anemMeHTaMu

a b c 1 4 7

d e f|lu|l2 5 8| coorsercrenno;

g h j) \3 6 9
3) BBINOJHUTH ceayole apudMeTHIecKre IeiCTBUS Hall BEKTOPAMHU U
MaTpULIAMH:
- CJIOKUTH BEKTOp V1 ¢ unciom 3 u matpuily ml ¢ yuciaom 7;
- BBIYECTb U3 BekTOpa v1 umucno 5, u3 matpuusl ml uucio 6;
- YMHOXHTb BeKTOp V1 1 Matpuiy m1 Ha yucno 4;
- paznenuThb BeKTop v1 u MaTpuny ml Ha uucio 2;
- CJIOKUTH /1Ba BekTopa vl u v2 u aBe Matpuilbl ml u m2 ;
- BBIYECTD U3 BekTOpa V1 BekTop v2 1 U3 Matpuilsl ml matpuny m2 ;
- pa3aenuTh BeKTOp V1 Ha BekTOp v2 ¥ MaTpuily ml Ha maTpuiy m2 ;
- YMHOUTB BEeKTOp V1 Ha BekTOp V2 1 Marpuily ml Ha matpuny m2 ;
- clIeNaTh BBIBOI;
- OUMCTHTL UMeHa V1 , v2 , ml um2 .

3amanue 7.3.

1) onpenenuth nBa BekTopa vl u v2 ¢ kommnonentamu (1, 3,5,2,6,4)u (2,7,5,8, 1, 3)
COOTBETCTBEHHO;

2) ompeenuTh 1Be MaTpUIilbl m1 1 m2 ¢ 3ieMeHTaMu

1 2 3 3 2 1
6 5 4|u|l4 5 6| coorBeTcTBEHHO;

1 35 5 3 1

3) BBINOJIHUTD CIEAYIOUINE TEHCTBU:
- BO3BECTHU B KBaJIpAT BEKTOp V2 U MaTpuUIly m2;
- U3BJIEYb KBaJIpaTHBIN KOPEHb U3 BeKTopa vl u mMaTpuib ml;



- BO3BECTHU IKCIIOHEHTY B CTEMEHb BEeKTOpa V1;

- BBIYUCJIUTH CUHYC BEKTOpaA V2;

- BBIYMCJIUTH HATypaIbHBIN JIorapudm maTpuisl ml;

- BBIYHCIUTH TUIIEPOOTMYECKUN KOCUHYC MaTPUIIBI m2.
- CJIeNIaTh BBIBOJ;

- OUMCTHUTh UMeHa V1 , v2 , ml um2 .

3aganue 7.4.
1) onpenenuTh nBa BekTopa vl 1 v2 ¢ KOMIIOHEeHTamu (a, b, ¢) u (X, Y, Z)

COOTBETCTBEHHO;
2) BBITIOJTHUTS:

- OIEPALIMIO IOWIEHHOTO YMHOXEHUS BeKTopa vl u v2 ;

- OTMEPALNIO CKAIIPHOTO YMHOKEHUS BeKTOpa V1 1 v2
(1ByM™Mst cnoco0aMu: HCIIONB3Ys KoMaHay Dot 1 3Ha4OoK . );

- OIMEpAIMI0 BEKTOPHOTO YMHOXKEHUS BEKTOpa V1 1 v2
(mBymst ciocobamMu: HCTob3yst KoMaHay Cross U 3HA4OK X )
- clIeNaTh BBIBOI;

- OYUCTUTh UMEHa V] u v2 .

3amanmue 7.5.
1) onpenenuth n1Be MaTpuIlsl A u B ¢ anemenTamu
ap d2 a3 by by b

dyy Gy Gpy | m| by Dy Dby

azp dzp  dsz byy by Dss
2) BBINIOJIHUTE:
- OIepaIyio MOWICHHOTO YMHOKEHUSI MaTPHUIbl A Ha MaTpuily B ;
- ONIEpPAIMI0 MATPUYHOTO YMHOXKEHHUS MaTpHIlbl A Ha MaTpuily B
(mByMst ciocobamu: UCIONIb3ysl KoMaH 1y Dot 1 3Ha40K . );
IMcnonb3yinte kKomaHay MatrixForm ana npaBuabHOro nsobpaxkeHus pesynbraTos!

3amanue 7.6.
1) ucnone3ys ¢pyHkiuo Range, co3marte BEKTOp X , 3JIEMEHTaAMH KOTOPOTO SIBJISIFOTCS

TOCIIeI0BATENbHBIE BEIECTBEHHBIE YNCIa, 3HAYeHUs KOTophIX m3MeHstores oT 0 1o 277 ¢ marom
7[/ 4
2) ONPENENUTE BEKTOP ) , BIIEMEHTAMHU KOTOPOTO SBISIOTCS 3HAUEHUs (DYHKIMM CHHYCA OT

AJIEMEHTOB BEKTOpa X ;
3) 00BbeIMHUTD B €AMHBIN IByXYpOBHEBBIH ciucok L1 BexTopa X u y,

MPEICTaBUTh PE3yJIbTaT AByMs crioco0aMu: B BUJE CTIMCKA U B BUJIE TaOIHUIIbI

(B TabnHIIe TOAMHCATH CTPOKH);

4) coznmatb IByXypOBHEBBIN criucok L2 , mpeoOpazoBas ciircok L1 Tak, 4TOOBI 2IeMEHTaMH
Ka)XJIOT'0 U3 BHYTPEHHHUX CIIUCKOB ObLIN KOOPAUHATHI TEKYILEH TOUKU X U ), IPEICTaBUTh

pe3yabTaT ABYMS CIIOCOOaMHU: B BUJE CIHCKA U B BUJIE TaOIHIIbI

(B TabnuIle MoamUCaTh CTOJIOIH);

5) BbLIEINTH U3 ciMcka L2 koopaAuHATEI 6-01 TOUKH;

6) ucronb3ys rpadguaeckyro pyukmuio ListPlot, n300pa3uTh B A€KapTOBBIX KOOPIMHATAX TOUKH, C
KOOpJauHaTaMu u3 crrcka L2 .

3aganue 7.7.
1) Pemuts, ucnons3ys koManay LinearSolve , cucremMy JTUHEHHBIX YpaBHEHUN



1.5x1 —O.SX2 +425.X3 = 51
123 +7.18x, —3.2x3 =4.2
05x1 —15x2 + 71x3 =-1.2

2) ompeenuTh BEKTOP PEIICHUH X ;
3) ucnoisb3ysi MaTPUYHOE YMHOKEHHE, C/IENaTh IIPOBEPKY: YMHOXKHUTh MaTpUIly KO3()PHULIHEHTOB Ha
BEKTOP PEILIECHUI U IOJTYYUTh BEKTOP MIPABbIX YAaCTEH CUCTEMBI YPAaBHEHUN;

4) BBIYUCIIMTH CyMMY PENIEHHI CHCTEMBI yPaBHEHHH, T.€. X| + Xy + X3.

Jananue Ne 8. «[Ipocreiiiiee onucanue QyHKIHUN.)

3azmanue 8.1.
1) onpenenuts pynkuuu ¢ umeHamu F1 u F2 | Berancnsionue TpeTbio CTeNeHb CBOEro apryMeHTa:

- ipu onpeneneHnu Gpynkuuu F1 ucnonb3oBaTh 3HaK HEMOCPEACTBEHHOTO NMPUCBauBaHus (=),
- ipu onipeneneHnn Gpynkuuu F2 ucmonp3oBaTh 3HaK OTI0KEHHOTO MPUCBAUBAHUS (=) ;
2) npumennTth QyHKIMU F2 1 F2 ny1s Bo3BeneHus B KyO CIIEIyIONTUX apTyMEHTOB:

2, y,3b, sin(x);

3) BBIYMCIHUTD 2-yI0 MPOU3BOAHOIO OT pyHKIMU F1 1 Tperpio nepBoodpasznyto ast pynkuuu F2.
4) ounctuth uMeHa F1 u F2.

3amanme 8.2.
1) ompenenuth 1Be pyHkuuu ¢ uMeHamu f1 u {2 , BrYMcIsIOMNE IJIMHY CBOETO apryMeHTa

(Bocmonb3yiitech BcTpoeHHo# dyHKkuuen Length):
- ipu onpeneneHnn GpyHkuuu fl UCMoap30BaTh 3HAK HEMTOCPEACTBEHHOTO TPUCBaNBaHUS (= ),
- mpu onpeneneHny GyHKIUHU {2 UCIONIB30BaTh 3HAK OTIIOKEHHOTO MPUCBAaBaHUA ( =) ;
2) npumennTth QyHKimu fl u f2 ns Beraucnenus nuHe cnucka {8, 7, 6, 5, 4, 3} ;
OOBSICHUTB PE3yJbTaT.
3) ounctuth umeHa fl u 2.

3aganue 8.3.
1) ucnonb3ys 3HaK HEMOCPEICTBEHHOTO MpucBauBaHus (= ),

ONpeeUTh PYHKIHUIO ABYX IEPEMEHHBIX Gl(x, y) = COS( y2 );

2) UCTIONB3YS 3HAK HETTOCPEICTBEHHOTO MPUCBAaUBaHUsI ( = ) OMPeaeIuTh (QyHKIIUIO G2(x, y),

SIBJISIFONITYFOCS CMEIIIAaHHOM TTPOU3BOAHON OT (DYyHKITUU Gl(x, y) : 3-X KpaTHOM IO MEPEMEHHON X U

5-TH KpaTHOM 110 IEPEMEHHON ) ;
3) ucnosb3ys 3HaK HEMOCPEICTBEHHOTO IPUCBaBaHUA ( = )ONPeIeuTh (PYHKIUIO G3(x, y) ,

ABJISIONIYIOCS CMEMIAHHON MePBOOOpa3sHoN 11 GyHKIMK Gl(x, y) :

OJTHOKPAaTHOH 110 IEPEMEHHOM X M IBYKPaTHOM IO IEPEMEHHOHN ) ;

4) 1 Kaxmaoi QyHKIUN Gl(x, y) , G2(x, y) , G3(x, y) CO31IaTh U CHAOUTh 3arOJIOBKAMHU
TabnuIly €€ 3HAYEHUiT P U3MEHEHUH TIEpEMEHHBIX ¢ enuanyanbM marom: X ot 0 go 3; yor 0

1o 5.

5) 3aH0BO TIepeonpenenuTs pynkmuo G3 (x, y) , UCTIOJIBb3YS 3HAK OTJIOKEHHOT'O MPHCBauBaHus ( =

)u emi€ pas MOMbITaThCS CO37aTh TAOJIUIY €€ 3HaYeHUH.

6) ouncruts umena G1, G2, G3.

3aganue Ne 9. «Onucanue cloKHbIX QYHKINI.»
3aganue 9.1. @yHKuuu ¢ ycaoBueM Ha apryMeHT: GpyHkuus Condition - oniepatop /;




2
1) coznath pyHKIMIO Gl(x) = X", KOTOpasi BBIYUCISIIACH OBI, TOJIBKO €CJIM KOCUHYC €€ apryMeHTa

MMeeT 3Ha4YCHHE, 00JIbIIee 1/ 2 (ycnoBue yKa3aTh IIPU OMMCAHUU apryMEHTa );

2
2) co3nath PyHKITHIO G2(x) = X", KOTOpasi BBIYUCIISIACh ObI, TOJIBKO €CITH KOCHHYC €€ apryMeHTa

UMeeT 3HaueHue, OoJblee 1/ 2 (ycnoBue yKasaTh IIPH ONMCAHKK “Tena” QYHKIUK);

3) mpoTecTHPOBaTh (DYHKIHMH, BHIYUCIIUB UX 3HAYEHUS [T CIEAYIOIIMX apTyMEHTOB: > 107 5;
4) BBIYMCIIUTH KOCHHYC OTHX JKE apIyMEHTOB, OCO3HATh PE3yJIbTAT, CPABHUB (BU3yalbHO)
MOy YeHHbIE 3HaueHns Kocuuyca ¢ 1/2;

5) ouncruts umena Gl, G2.

3azanue 9.2. @yHKIUY C yKa3aHUEM TUIIA apIyMEHTA.
3
1) co3nats pyHKIMIO & (x) =3x" —tg (x) , KOTOpast BEIUUCIISIACh ObI, TOJILKO €CIIH €€ apryMEHT

ABIISIETCS LEJIBIM YUCIIOM;
2) mpoTeCTUPOBATH (PYHKIIHIO, BBIYMCIIUB €€ 3HAYCHUE JUIS CIICTYFONINX 3HAYCHUI apryMeHTa:
2,0.5, cosx, "mexcm", 15, ocoznars pesynprar! ;

3) ounctuth UMA g .

3amanne 9.3. yHKIMN ¢ KOMOMHUPOBAHHBIM YCIIOBHEM Ha apTyMEHT.
2
1) cosnars Gpyukuuo U l(x ) =In (x —-X ) , KOTOpast BEIUUCIISIACh Obl, TOJILKO €CIIH €€ apryMEHT

sBisieTcst cnuckoM (List) , cocrosium He 6omee, ueM u3 4 371eMeHTOB (YCIOBUE YKa3aTh MpH
OIMCaHUU apTyMEHTA );

2
2) coznath Qpyukiuo U 2()6) =In (x - X ) , KOTOpast BBIUUCIISIACh Obl, TOJILKO €CIIH €€ apryMEHT

sBisieTcst cuckoM (List) , cocrosium He Oomee, ueM U3 4 3J1eMEHTOB
(ycroBue yka3aTh IpH ONHCAHUH Tela (QyHKIHN);
3) mpoTecTHUpOBaTh (PYHKIIHMIO, BBIYUCIUB €€ 3HaYeHHE IS CIeAYIOUINX apTyMEHTOB:

2, {2}, {1,2,61,4}, {1,2,a,4,t} 2, {2}, {1,2,a,4}, {1,2, a, 4, t}, oco3HaTh pe3yabrar!

4) ouncruts umena U1, U2 .

3amanue 9.4. MHOXECTBEHHOE 3a/1aHne (DYHKITHH.
1) ucronb3ys yKkazaHue THIA apryMeHTa, CO3/1aTh (PYHKITHIO W(x), KOTOpasi paboTaeT Mmo-pazHomMy
JUIA apryMEHTOB Pa3HBIX THUIIOB:

€CIIM apTyMEHT - crucok (Tum List) , pyHKIus W(x ) JOJKHA BBIYUCIIATH CIIMCOK 3HAYEHUI

. 2
KBaJpaToB CHHYyCa SIN~ X OT COOTBETCTBYIOIINX apTyMEHTOB;
€CJIM apTyMEHT - 11es1oe uucio (tum Integer) , hyHkus W(x) JIOJDKHA BO3BOJIUTH 3TO YHCIIO B KyO
U IpubaBIATH K Hemy 10;

€CIIM apTyMEHT - ielicTBUTeNnbHOE uncio (tun Real) , pyHkims W(x ) JIOJI>KHA BBIYUCIISATD

o arctg x
APKTAaHI'CHC OTOr0 4Mcjia, ACJICHHbIM HA CaMO YUCIO —
X

€CJIM apTyMEHT - KoMIuiekcHoe uucio (tun Complex) , pyHKIus W(x) JTOJKHA BBIYHCIIATH

cpeaHee 3HaUeHUe A ero peanbHoit (Re) m manmoit (Im) gactu;
2) mpoTecTUpoBaTh GYHKIIUIO, BEIYUCINUB €€ 3HaYCHHE [Tl CIEAYIOLINX



apryMeHTOB: {1,2,3,4,5,6}; {a,b,c,d}; 3:4.7;1+2i;

3) ouncruts umsa W .

3aganue 9.5. MHOXecTBEHHOE 33/1aHue (PYHKIIUH.

1) ucronb3ys yKazaHue TUIIA apryMeHTa, co3aath GpyHkmuo 1 (x), KOTOpasi paboTaeT Mo-pasHoMy
IUISL QpTYMEHTOB Pa3HBIX THITOB:

€CJIM apryMeHT - nenoe uucio (tun Integer) , ynkums A (x) paBHa CBOEMY apryMEHTy X ;

€CJIM apTyMEHT - AeicTBuTenbHOE yncio (Tun Real) , pynxuus H (x) OKPYTJISIET apTyMEHT 0

IIEJIOTO YHCIIa 10 TMpaBUIaM OKpYTJIeHHs (Bocnosb3yiTech (hyHkimen Round) ;
2) mpoTecTUPOBATH (PYHKIHMIO, BBIYMCINB €€ 3HAUCHHE JUTS CIICAYIOIINX
aprymenros: 2, —5,3.4,—1.7;

3) ucnone3ys BCTpoeHHy0 GyHKIuio Plot, moctponts rpaduk pynxuuu FH (x) Ha WHTEpBaJe
Xe [—3, 3] ;

3) ounctuth ums H .

3amanue 9.6. Kycounsie pynknuu: Gynkius Condition - omeparop /;
1) ucionb3ys BcTpoeHnyio pynkiuio Condition B Buze oneparopa ( /; ), CO31aTh KyCOUHYIO

byHKIHIO w(x) , IMEIOIIY IO 3HAYCHHE x? mpu 0 <x <5,
2
3HAYEHUE (x - 5) mpu 5 <x <10,

3HAUEHHE (x — 1())2 mpu 10<x <15

smauenne 0 O mpu x >15;

2) ucnoaw3ys BcTpoeHHyto ¢pyHkmuio Plot, moctpouts rpaduk GyHkmm w(x) Ha WHTEpBaJe
X e [O, 20];

3) OYUCTUTH UMS W.

3amanue 9.7. Kycounsie pynkuuu: Gynkus Piecewise

1) ucnone3ys Gpynkumio Piecewise, co3nats Kycounyro GpyHkm0 Y (x) ,
umeronyro 3nadenne 0 npu x < -2,

snauenne X + 2 npu —2<x <0,

3Hauenne —X + 2 npu 0 < x <2,

snauenne 0 mpu x > 2;

2) ucnonb3ys BCTpoeHHyIo GyHkimio Plot, mocrpouts rpaduk Gynkimu ¥ (x ) Ha UHTEpBaje
Xe [—4, 4] ;

3) ouncTuTh UMs Y .

3amanue 9.8. Kycounsie pynkuuu: Gynknus Piecewise - orneparop {
Cpasuenue neiictsus ¢pynkiuii Condition u Piecewise.
1) ucnionb3ys ¢pyHkuuio Piecewise B onepaTopHOM MPEICTaBICHUH { , CO3J1aTh KyCOYHYIO

GyHKIHUIO yl(x ) , umeroryro 3navenne 1 mpu -4 <x < -2,

3gauenne 2 npu —2<x <0,
3gauenne 1 npu 0 < x <2
3Hauenne 2 npu 2<x<4;



2) ucnions3ys Gynkiwio Plot, noctpouts rpaduk Gpynxmun y1 (x ) Ha UHTEpPBAJIE X € [—4. L, 4. 1];
3) ucrons3ys ¢yukimio Condition B oneparopHOM npescTaBnenuu ( /; ), cO3AaTh KyCOYHYIO
GyHKIHIO y2(x), uMeronryto 3Hauenne 1 nmpu -4 < x < -2,

3gauenne 2 npu —2<x <0,
3gauenne 1 npu 0 < x <2
3Hauenne 2 npu 2<x<4;

4) ucnionb3ys ¢pynkuuto Plot, moctpouts rpaduk GyHKIMN y2(x) Ha UHTEPBAJIC X € [—4. 1, 4.1] ,

9yTOOBI TpadK MPaBUIHLHO OTOOpakaics, s GyHKuu Plot ykaxkute MOMOTHUTEIBHYIO OIIIHIO
PlotRange — {0, 2}
5) cpaBHUTDH PE3YIbTATHI.

3aganue Ne 10. «'paduueckas dyakims Plot u e€ ommu.
HOCTDOQHHG FDad)I/IKOB d)VHKHI/II\/'I, 3aJ1IaHHBIX SIBHO B ,Z[eKaDTOBOI\/'I CUCTCMC KOOPpAMHAT.»

3apanue 10.1. [Tocrpoenue rpaduka oHON HYHKIUH.
[TocTpoenue rpadrka HECKOIBKUX (GYHKIUH B OJJHUX KOOPIMHATHBIX OCSIX.

1) mpeacTtaBuTh B BUjE rpaduka PyHKIHIO y(x) =xe ¥ B mmamasone 3uavennit X or 0 g0 5;
2) IOCTPOMTH B OJHUX KOOPAMHATHEIX 0caX B auanaszone 3Hauenuii X or 0 mo 10 rpapuxn
CIIEAYIONIMX TPEX (QYHKIMMI:

- KyCOYHOH (QyHKIUH yl(x) , IMEFOIIEN

3gauenne 2 npu 0 < x <2,

3Hauenne —X +4 npu 2<x <4,

3Hauenne 2X —8 nmpu 4<x <6,

snauenne —X + 10 mpu 6 <x <8,
snauenne 2 npu < x <10,

30
10+ x*°

X

- GyHKIMH y3(x) =10xe *;

- ynKIMM y2(x) =

3apanue 10.2. 3aganue obnactu uzodpakenus Ha rpaduxe. HazBanue rpaduka u o603HaueHue
OCEH.

1) IoctpouTs Tpaduk GpyHKIMH y(x) = ln(4 - 2x) +x?-2.

2) yCTaHOBUTH JMANa30H U300paxkaeMbIx 3Ha4enHuii 1o ocu y ot —0.7 mo 0.5

(ormmms PlotRange);

3) ycranoBuTH Ha3BaHue rpaduka : “I'paduk GyHKIMHT y(x) = ln(4 - 2x) +x? -2

(ommust PlotLabel);
4) ycTaHOBUTBH 0003HAa4YEHHUE 110 OCSIM X M ) COOTBETCTBEHHO (omuus AxesLabel).

3anmanue 10.3. Ctunb u300pakeHUs OCeH.

—X
e

L+e™)(2-x)

2) yCTaHOBUTD HYKHBIA JUAIa30H U300pakaeMbIX 3HAUCHUM 110 00enM OcsM (TT0100paTh
CaMOCTOATEIBHO);

1) ITocTpouts rpadux GyHKIUU y(x) = (



—X
e

L+e)(2-x)

T3
s

3) ycTaHOBUTH Ha3BaHue rpaduka : “OyHKIHS ¢ pa3pbIBOM y(x ) = (

4) ycTaHOBUTH 0003HAYEHUE 110 OCSIM X U ) COOTBETCTBEHHO;

5) yCcTaHOBUTH pa3zMmep MpUQTa MO OCSIM, paBHBIM 16-Tn
(ormmms AxesStyle, nupextuBa FontSize).

3amanue 10.4. 300pakeHue ocei U paMKH.

sin x
1) ITocTpouts rpadux GyHKIUU y(x ) = B Jana3oHe 3HaueHuit X ot —37 1m0 37 .
2) y6pathb
-0Cb X, -0Chb )Y, -o00eocu; (onuus Axes)COXpaHUTb BCE TPU KApTUHKM ;

2) yCTaHOBUTH

- paMKy BOKpyT rpaduka 6e3 oceii;

- TOJIBKO JIEBYIO Ml HWXKHIOIO CTOPOHBI PAMKH M BEPTUKAIBHYIO OCh

(ormmm Frame n Axes) coxpaHuTh 00€ KapTHHKHU.

[Tpumeuanue: moaymaiiTe, Kak MOXKHO BCe TpadUKH U3 3TOTO IMMyHKTa U300pa3uTh B BUJE
TaOJINYKH.

3amanue 10.5. 3amanne cTriIS HaaANUCe Ha rpaduke. PacctaHoBKa METOK-ICIICHUI HA OCSX.
3amanne CTUIb JUHUH.

sin x

1) [TocTpouTh B OJHUX KOOPJAUHATHBIX OCSAX TpaduKu GyHKIIHA yl(x) = " y2(x) =COSX
B JMana3oHe 3HaueHuit X or —377 mo 37 .

2) yctaHOBUTH TUIl 6a30Boro mpudTa Arial, pasmep, paBHbIM 16-Ti

(ommms BaseStyle, nupextuBsl FontFamily u FontSize) ;

3) ycTaHOBUTH pa3METKY IO OCSIM: IO TOPU30HTAIBLHOM OCH C LIarom 77 ;

1o BepTukanbHoii ocu ¢ marom 0.5 (ommus Ticks) ;

4) yBennuuTh yBenmauth Tommuny oceif 1o 0.005 nonm ropusonransHoro pasmepa rpaduxa
(onmust AxesStyle, nupexkrusa Thickness) ;

5) u300pa3utk IMHUIO 1-ro rpaduka KpaCHbIM IyHKTUPOM, 2-TO - CHHUM IITPUXITYHKTHPOM
(onmust PlotStyle, nupextuBsl RGBColor u Dashing).

3apanue 10.6. (mpomomwkenue 3aganus 10.5) Odopmienue pamku. Hanecenue TuHMIA CETKH.

1) nst rpadmka U3 peAbIyIIeH 3a1a9u yopaTh OCH M1 O)OPMHUTD €r0 B MPSIMOYTOJIBLHON paMKe
(onuus Frame);

2) IBHO yKa3aTh JMANa30H 00JIACTH N300paKEeHUs: 110 TOPU30HTAIN OT —377 10 37T , IO BEPTHKAIIH
ot —1 mo 1 (omms PlotRange) ;

3) yCTaHOBHUTH Pa3METKY:

110 HUKHEH CTOPOHE PAMKH C IIAaroM 77 (BMECTO caMoOii PaBoOil METKU MOCTaBUTh 0003HAUCHHE X ),
10 J1eBoii ctopone pamku ¢ marom 0.5 (BMecTo camoii BepxHeil METKH MOCTaBUTh 0003HAYEHHE

y) (omuus FrameTicks) ;

4) oToOpa3uTh KOOPAUHATHYIO CETKY, TIMHUU CETKH JOJDKHBI IPOXOAUTH Yepe3 METKH Ha 0CAX
(ommms GridLines);
5) ycTaHoBUTH cepblii 1BeT ¢ona (onuus Background, nupextusa GrayLevel).

3anadue Ne 11. «CoenuanbHble BUABLL IBYMEPHBIX IPaQUKOB.)»

3apanue 11.1. [Toctpoenue rpadukoB TOUCUHBIX (TAOIUYHBIX) (PYHKLIUH.
1) mpencTaBUTh B OJJHUX KOOPIMHATHBIX OCSAX TpaduKu Creryronmx



TOYCYHBIX (bYHKI_[I/II/I, 3aJaHHBIX CIIMCKaMH CBOUX 3HAYCHHH :

x[12345678
MN12345678

x[2345 6 7 89
y|4 681012141618

x 10.05 1. 15 2. 25 3. 35
y=e"|1.1.65 2.724.487.3912.1820.0933.12°

2) ucnionw3ys oniuto PlotRange, noOuthcst n300pakeHust Bcex ToUeK Ha rpaduke ;

3) ucnone3ys onuuio PlotStyle n nupextuBy PointSize, ycTaHOBUTE clieayIoIye OTHOCUTENBHBIE
pasmepsbl nzoopakaembix Touek 0.015, 0.02 , 0.025 nns 1-ro, 2-ro, 3-ero rpaduxkoB
COOTBETCTBEHHO ;

4) U3y4uB MO cIipaBKe onuio Joined, COEIMHUTH TOYKU TOJHKO MEPBOrO rpaduka CIUIONTHOM
JIMHHUEH;

5) u3yuuB 1o crpaske oo Filling, moskcrepuMeHTHpPOBATh, yCTaHABIHMBAS 1)1 HEE pa3InUHbIC
3Ha4YeHUs1, BHIOpaTh Hanbosee yJaauHblii BApUaHT ;

6) ucrionw3ys oniuio PlotMarkers, cMeHUTH MapKepsI 1711 0003HaUEHUsI TOUYEK (0OpaTUTe
BHHUMaHUE, 4TO TUpeKkTuBa PointSize mpu 3ToM mepectaér nelicTBOBATh, 3aTO MapKEPhI BUIHBI HA
JIUHUHU, UX COCIUHSAIONICH). YBETUIUTH pa3Mep MapKepoB 110 15.

3amanue 11.2. [octpoenue rpadgukoB GpyHKINH, 3aJaHHBIX B MTOJSIPHON CHCTEME KOOPIUHAT.
1) - mocTpouTh rpaguK GpyHKIMM, 3aIaHHOI B TIONSAPHBIX KOOPAUHATAX 7 =SINQ;

- HCTIOJB3Ys TpaduKH cuHyca (SIN @) u Kocunyca (COS () B MONSPHON CHCTEME KOOP/MHAT,
CO3/1aTh U3 MATU OKPYKHOCTEHN KapTUHKY, OX0XKYI0 Ha “Pomamiky”, ¢ ueTelppMs “nenecTkamu’
(cHHM3Y, CBEPXY, ClIeBa, CIIPaBa) U IEHTPATBHBIM KPYKKOM;

- OTMEHUTH U300paKEeHUE OCEH;

2) mpencTaBUTh OTJENBHO B MOJSPHBIX KOOpAMHATaX TpaduKH CAeayoUmX GyHKINI:

- 7 =1—sINn @ xpacHbIM IBETOM;

-r:é“¢—2amﬂw0+ﬂnsgﬂiz

MYPIYPHBIM [BETOM;
- 151 00€nX KapTUHOK OTMEHUTH U300pakKeHUE OCEH;
3) - HOCTPOUTH B OTHUX KOOPAWHATHBIX OCSAX B MOJISIPHBIX KOOPAUHATAX IPaUKU CIEAYIOLINX

i r=-3 ’x+3, r=3 /x+3’ r:e_zx, rzSSin(5x+l)Bnpez[enax
3—x 3—x
z];

e[-7;
- YCTQHOBUTH CIEAYIOIIME LIBETA JIMHUW: KPACHBIA, CUHUN, 3€JIEHBIN,0pPaHKEBBIH;
- OTMEHHUTH U300paKEHUE OCEH;

- YCTaHOBHUTD U300paKEHHE PAMKH;
- yOpatb pa3MeTKy 1o €€ CTOpOHaM.

byHKIN

3amanue 11.3. [Moctpoenue rpadukoB GpyHKIHH, 3aJaHHBIX TAPAMETPHUCCKH.
1) - moctpouts Tpaduk GyHKIHH y(x), 3aJIaHHOM CJICYIOIUMH ITapaMeTPUICCKUMU

N
ypaBHEHHUSMU: X (t ) =17, y(t ) = gt — 1" | npu U3MEHEHNH TapaMeTpa B peaeIax

te[—2;2L

- IOAIINCaTh OCH,



- YCTaHOBUTH pazMep mpudTa i HaIMucen 1Mo 0CsIM, paBHBIM 14;
2) - MOCTPOUTH B OJHUX KOOPJUHATHBIX OCSX I'paduku 1ByX (pyHKUINN yl(x) U y2(x) 3aJJaHHBIX
rnapaMeTpUYecKH :
_ 3. il
l-ast pynkumst X; =3€0S8™ ¢ ; )y =3s8In"¢;

(2+ cost)

2-ast GyHKumMa X, =3sint; y, = 3cos’t ( 5\ MM M3MCHCHHUH NIApamMeTpa B pejienax
3+sin t)

te[0;27];
- ©300pa3uTh 1-y10 TMHUIO 3€JIEHBIM JJIMHHBIM ITyHKTUPOM, 2-YIO - PO30BOI TOJICTOM JIMHUEH;
- yOpatb ocu.

3anpanue 11.4. [ToctpoeHne KOHTYpHBIX IpauKOB U TpaduKOB PYHKIUH, 3aJaHHBIX HESIBHO .
1) - mocTpOUTH KOHTYPHBIN rpaduk GyHKIUN f (x, y) = COS X + COS y B mpeleiiax U3MEHEHUS

apryMeHTOB X € [0; 27[] , VE [O; 27[];
- ucrionb3ys onmuio ContourLabels, ycTaHOBUTS MoAmMcH 3HaueHUH pyHKIUN | (x, y) Ha

KOHTYPHBIX JINHUSIX;
- ucnosib3ys onmuro Contours, yBEIMYUTh YUCIIO KOHTYPHBIX JIUHUH 10 15 - TH
2) - IOCTPOUTH OJJHY KOHTYPHYIO JIMHUIO JUIsl (PYHKLIUK U3 MPEbIAYIIero 3a/laHusl, Ha KOTOPOil 3Ta

1

(yHKIMS IPUHAMAET 3HAYEHHUE, paBHOE | (x, y) =——;

2

- HAlITH TaKyo e JTUHUIO Ha rpaduKe U3 mpeablAyIIero 3a1aHus;
- ucnonp3ys oniuto FramelLabel, ycraHoBUTh 0003HaUEHNE CTOPOH PAMKH;

- ucnonn3ys onuuto PlotLabel, mognucats rpaduk « COSX + COS Y = —E »;

- ucnodb3ys onmuio FrameStyle, yctanoBuTh pazMep mpudTa 1j1s Haamucei mo ocsM, paBHbIM 14;
3) - HOCTPOUTH B OTHUX KOOPJIMHATHBIX OCAX IpaduKu ABYX (DYHKIIMA, 33/1aHHBIX HESBHO, T.C.
YpaBHEHUSIMHU:

1-as pyHKIMA |Sinx sin y| =1/2;

2-as1 QyHKIUS |cosx cos y| =1/2

B IIpejieNiaX U3MEHEHUs apryMEHTOB X € [0; 272'] , VE [0; 27[];

- IOPKCIIEPUMEHTUPYHTE, MEHss 3HAYEHIE KOHCTAHTHI U IIPe/Iebl H3MEHEHHUs apryMEHTOB,

4) - moctpouTh rpaduk QyHKIUK y(x) =x>—4x+7%8 npejiesax U3MEHEHHUs apryMeHTa
x€[0; 4],

- ucob3ys oo AxesOrigin, yCTAaHOBUTH TIEpeCeUEHUE OCEil B TOUKE C KOOpAMHATAMU (0,0) ;

- COXPaHUTh TIOCTPOEHHBIH rpaduK B IEPEMEHHON ¢ UMeHeM g7 ;
IUIsL TOTO, YTOOBI 0003HAYUTH TOYKY MUHUMYMa rpaduka, BBIOJHUTD CIEAYIONINE NeHCTBUS:
- MOCTPOUTH TPaQUKH NPAMBIX JIUHKH V=3 n X =2,

- 1300pa3uTh 00€ JIMHUM KPACHBIM IyHKTHPOM,
- mo100paTh AJIs KaX0ro rpaduka npeieibl U3MEHEHUs IEPEMEHHBIX X U ),

- COXPaHHTh MIOCTPOCHHBIE TPAQUKH B IIEPEMEHHBIX C UMEHAMU gF2 U gF3 COOTBETCTBEHHO;

- Ucob3ys GyHKIMo Show, n300pa3uTh Bee rpad ik BMECTE,

- YCTaHOBUTH AMAIa30HbI H300paxenus ot 0 10 4 mo ropusoHTanu u ot 0 10 8 MO BEpTUKAIH;
- IOJIUCATh OCH;

- YCTaHOBHUTD BPYUHYIO pa3MeTKy Ha ocsiX 14-bIM mpudTom.



3aganue Ne 12. «Pemenue anrebpanyeckux ¥ TPAHCHECHIEHTHBIX YPABHEHUN Y HEPABEHCTB.)

3ananue 12.1. Penenue ypaBHeHU B aHAJIUTUYECKOM BHJIE.

. 2
1) HaiiTH aHANMTHYECKOE pellleHHe KBAIPaTHOro ypaBHeHUs obuiero Buaa: ax~ +bx+c=0;

- ompeneanTh BeKkTop perrenuit XX ;
- clleJaTh IIPOBEPKY, MTOACTAaBUB HAWICHHBIE PELICHUS B UCXOHOE YPAaBHEHHUE;

- BBIUMCIIUTH U NTPeoOpa3oBaTh CleAyIollee BRIpakeHue: d (x — X )(x — X ) ,TIE X| U Xy -

HallICHHbIE KOPHU;
CpPaBHUTL pC3yJIbTAT C JIEBOU YaCTbIO HNCXOOHOT'O YPAaBHCHUS,
2) HAUTH TOYHBIC PEIICHUS CICIYIOMUX TOJMHOMHUATBHBIX YPaBHEHUMN:

3 2
4x" +6x" +3x—4=0;

20 12
2x+x°=0;

5 4 3 2

X +x +2x —x"+4x+3=0;
- IOJTYYUTh MPHUOIMKEHHbIE 3HAYCHUS ITUX KOPHEH C 0OBIYHOM TOYHOCTHIO
- MIOJIYYUTh MPUOIMKEHHbIE 3HAUEHUS ITUX KOpPHEN ¢ TOYHOCThIO 20-Th 3HaYaIuX Hudp.
3) HalITH TOYHBIE 3HAYEHUS KOPHEN TPUTOHOMETPUUECKOTIO YPAaBHEHUS:
sin3x+cos3x=0

3apanue 12.2. [TpubmmkéHHOE pelieHue ypaBHEHHIH.
Ucnons3ys pyukmuio NSolve HaiiT puOInKEHHBIE PEIICHUs TOJIMHOMUATLHOTO YPaBHEHUS C

TOYHOCTBIO 110 10-TH 3HAYamumX uudp: X +xt 428 —x? +4x+3=0

3aganue 12.3. UucneHHoe perieHrue ypaBHEHUH.
Hcnons3ys ¢pynkmmio FindRoot HaliTu Tpu KOpHS TpPaHCLEHACHTHOTO YPaBHEHUS:

cos(Inx)—sin(x/2)=0, nauansHble nPUOTHKEHUS ONPERSIUTD TPaQUUECKH.
( p p p

3aganue 12.4. PemieHue HepaBEHCTB.

1) ucrnons3ys komanay Reduce, pemmTh 4MCI0BOE HEPABEHCTBO: X2 —6x+5< 0;

2) HaliTH pelieHue HEPABEHCTBA, COIEPIKAIIECTO TTapaMeTp x2 -bx+5<0;

- OCO3HATh U OOBSICHUTH PE3yJIbTAaT;

- B IJIOCKOCTHU (x,b) MOCTPOUTH IpadUK PYHKIMH, 3aJaHHOU PAaBEHCTBOM x> —bx+5=0 ,

- IMana3oH [UId epEMEHHON X M mapameTpa b momo6paTh caMOCTOATENBHO, TaK YTOObI ObLIN
BUJIHBI 00JIACTH PELICHUsI HEPAaBEHCTBA;
- ucrions3yst onuto FrameLabel, moanucaTs rOpu30HTAIBHYIO M BEPTUKAIBHYIO CTOPOHBI PAMKH.

3aganue 12.5. Penienue cucteM ypaBHEHUH B aHATUTUYECKOM BUJIE.
1) HaliTH aHATUTHYECKOE PEIICHHE CISAYIONIeH CUCTEMBI alre0OpanyecKux ypaBHEHHH:

xX+ay=>b;
x+by2=a+b;

CENaTh MPOBEPKY;
2) HAUTH TOYHOE PELICHUE CIIETYIONIEH CUCTEMbI TPAHCLICHIEHTHBIX YPAaBHEHUI:

log , (4x—2y)=-1;
10 ;
In(x+2y)=2;



- MCIIOJIB3YyA OE€paTOp MOACTAHOBKH, OIPECIACIINUTD IICPEMCHHBIC XX W )Y, IPUCBOUB UM B KQUCCTBEC

3H21‘I€HPII>1, MOJIYYCHHBIC PCIICHUA CUCTCMBI JJI1 HICPCMCHHBIX X H y COOTBCTCTBCHHO,

.. 2 :
- BBIYMCIUTH NPUOIMKEHHOE 3HAYEHUE CIEAYIOLIEro BRIpaXKeHUs: XX~ + Sln(Z yy) .

3amanue 12.6. [IpubmmkEéHHOE peleHne CUCTeM YpaBHEHUH.
- HallTH IPUOIMKEHHOE PELICHHUE CIIEAYIONIeH CHCTEMBI allreOpanyecKuX ypaBHEHUH:

2y + 3xr=5 ;
X+ 7y2 =7.5;
- onpenenuTh BekTopa pemeHuit XX u YY ;

X -~ v
- BBIYMCIIMTDH BBIPAXKCHUE € 2 COS y4 , TAC X2 y4 - BTOPOU KOPEHb A1 X W YCTBEPTHIU - IJIA y
COOTBETCTBCHHO.

3aganue 12.7. YUucneHHoe penieHrne CUCTEM ypaBHEHUH.
- HAUTH YMCIICHHOE PELIEHUE CUCTEMbI YPAaBHEHUM:
X
e +2ylnx-3=0;
2 .
x“y-3x+54=0;
- Ha4YaJIbHOE NMPHUOIMKEHHE ONPEACTUTh I'padUuecKy;

3aganue 12.8. Pemenue cucteM HEpaBEHCTB.
1) HaliTH pernieHue CIeIyIONeH CUCTEMbI HEPaBEHCTB:

5x+12<3x+20
x<2x+3
2x+720

2) HalTH pelIeHHE CIEAYIOUIEN CUCTEMBI HEPABEHCTB!

y>x2+1
y+x>1

\x2 + y2 <9

- IOCTPOUTH B OJJHUX KOOPANHATHLIX OCAX Fpaq)I/IKI/I J'II/IHI/II\/'I, 3alaHHbIX PABCHCTBAMMU:
y:x2 +1; y+x=1; x2 +y2 =9;;

- BKITIOUNTDH U300pakeHUE OCei;

- 00BSICHUTD Ha rpauKe NOTYUSHHOE PELICHHUE ISl CHCTEMbI HEPaBEHCTB.

3anadue Ne 13. «Pemenue nuddepeHranbHbIX YPABHEHUN.»

3anpanue 13.1. OGmee perieHne 0OBIKHOBEHHBIX AU (hepeHIHATBHBIX YPABHEHUH.
1) HaiiTu o01Iee pereHre YpaBHEHUsI TIEPBOTO MOPSIKA:

V'(x)=2Inx+x-2
2) HaiiTH O0IIKeE pelIeHus] YpaBHEHUH BBICOKOTO TOPSIKA:

y’”(x)=3x2—2x+l; y"'(x)zy'(x)—Sy(x)+x2—1.

3apanue 13.2. YactHoe penieHne 0ObIKHOBEHHBIX AU epeHnranbHbIX ypaBHeHui. 3anauya Kommu.

1) - HaiiTu yactHoe perieHne U HepeHInaIbHOTO ypaBHEHUS: y"(x) =xe *



TIPHU CIEMYIONINX HAYATBHBIX YCIOBHSX: y(O) =1; y'(O) =0;

- onpenenuTh GpyHKIuo Y (x) , ABJIAIONTYIOCS PEllIEHHEM JaHHOH 3a1auH;

- HOCTPOMTH TpaduK QYHKIMH HA UHTEpBaNe X € [—2, 2], TO/ITIICATh OCH; HAHECTH PA3METKY 10
OCAM: II0 X OT -2 10 2 c marom 1; mo ) ot -1 no 1.5 ¢ marom 0.5;

2) HaiiTu peruenue cenyromei 3amaun Komm: y"(x) - Zyy'(x) + a)zy(x) =0; y(O) =A;
y'(()) = 0, npuBecTH MOMyYEeHHOE pelIeHHe K HauboIIee ITPOCTOMY BHILY;

- onpeaenuTh GpyHKIuo Y ( x) , ABJIAIONTYIOCS PEICHHEM YPABHEHHMS,

- IOCTPOUTH rpaguK GYHKIIUU Ha UHTEpBalle X € [O, 5] , IOJICTaBUB C MTOMOIIBIO OTepaTopa

TOJICTAHOBKH /. BMECTO CHMBOJIbHBIX TIapamMeTpoB A, ¥, @ uuciossle 3Hauenns 1, 0.5, 5;

- IOJITTACATh OCH;
- HAHECTHU Pa3MeTKy 110 ocsiM: o X oT 0 10 5 ¢ marom 1; mo ¥ ot -10 go 10 ¢ marom 5;

- YCTAaHOBUTH pa3Mep HAJIMKUCEN MO OCSAM, paBHbIN 14.

3amanue 13.3. YucneHnHoe penieHrne 00bIKHOBEHHBIX AU (hepeHIINnaTbHBIX YPaBHEHUH.

- HAlTH YHCIICHHOE peleHue TuPepeHIINaTbHOTO YPaBHEHUS: y”(x) y'(x) —-X y(x) =1
TIPY HAYAIBHBIX YCIOBUSX y(O) =1, y'(O) =1;

- onpeenuTh GyHKIUI0 ¥ (x) , IBJISIFOIIYIOCS pEIIEHUEM JTaHHOM 3a/1auH;

- c03/1aTh TaOJHUIly 3HAYCHUH TIOTYYCHHOW (DYHKIIMU B IHANa30He X € (0, 5) c marom (.5,
ITOJIIIACATh CTOJIOLIBL;

- IOCTPOUTH TpaduK MOTYUYEHHOTO PEIICHUS HA MHTEpBajie X € (0,5), MOJMUCATh OCH, HAHECTU

pa3MeTKy 10 OCSIM:
no X or 0 no 5 cmarom 1 ;mo y ot 0 1o 40 ¢ marom 10;

3amanue 13.4. O6miee penieHne cucteM 0OBIKHOBEHHBIX AU (EepeHIINaTbHBIX YPaBHEHUH.
- HaliTH o0I1Iee peleHre CleAyoIeld cucTeMbl TudepeHIInanbHbIX YPAaBHEHHI TEPBOTO MOPSIKA:

¥ (1)=y(r)+2(1)
V'()=x(r)+3z(t)
Z'(t)=x(t)+ y(t)

3aganue 13.5. YacTHoe pelieHrne cucTeM 0OBIKHOBEHHBIX MU (hepeHIHabHBIX YPaBHEHHH.
- HAliTH YaCTHOE PEIICHNE CUCTEMBI TN EpEeHINATBHBIX YPaBHEHUH IEPBOTO
nopsika:

X (t)=—ax(t)+my(t)
Y'(t)=ax(t)=my(t)
CO CIIEAYIOIIMMH HAYAIbHBIME YCIOBHAMMU: x(O) =1, y(O) =0;

- onpeaenuTh GpyHKun X (t ) uYt (t ) , ABJISIOIMECS PELIEHUAMHI CUCTEMBI, HCIIOJIb3Ys OIEpaTop
0/JICTAHOBKM, II0JICTABUTH BMECTO CUMBOJIBHBIX T1ApaMeTPoB () ¢ ¥ 711 YUCIIOBBIE 3HAYCHUS 2 U
1/ 4.

- TOCTPOHTH TpadUK MONYUEHHBIX PELICHHI Ha HHTepBae | € (0; 1), HOAIMUCATh OCH, HAHECTH

pa3MeTky 1o ocsim: 1o X oT 0 1o 1 c marom 0.2 ;mo ¥ ot 0 no 1 ¢ marom 0.2;



1300pa3uTh 00€ IMHUK YEPHBIM IBETOM, Tpaduk st Gynkuun X (t ) - TOHKOM JIMHUEH, U151

Gynxuun Y (t ) - TOJICTOM JINHUEN;

ucrnons3ys omniuio PlotLegends, moanucats TMHUN; yCTAaHOBUTH pa3Mep HAAMMHUCEH 1O OCSM,
paBHbIi 14.

3aganue 13.6. UncneHHOE penieHre CUCTeM OOBIKHOBEHHBIX AU (QepeHInaNbHbIX YPaBHEHUH.
- HAWTH YUCIICHHOE PeIIeHHE CUCTEMBI U (epeHIINaNbHBIX YPaBHEHUH EPBOTO MOPSIKA:

x'(t)=y(t)z(r)+1

(1) =x(1)z(1)-1

Z'(t) = x(t)y(t) +1
CO CJIEYIOIMMH HAYaIbHBIMH YCIOBUSIMH: x(()) =1, y(O) =0, z (O) =( B mmamazone
t€(0;10);
- onpenenuTs GyHKuun X (t ), Y (t ), Z (l‘ ), SABJIAIONIMECS PENICHUSMU CHCTEMBI,

- cO3/1aTh TabJIMIly 3HAYEeHMH >THX (YHKIHMI B Ananaszone ! € (0;10) C maroM 1, moammcarhb
CTOJIOLIBL,
- IOCTPOUTH rpadUK MOIYUCHHBIX PELICHHUI Ha HHTepBaje [ € (0; 4) , IOZIITKCATh OCH; HAHECTH

pa3MeTKy 1o ocsiM: 1o X oT 0 1o 4 c maroMm 1 ; mo ) ot 0 5o 4 ¢ marom 1;
ucnons3ys qupextuBy Dashing, n306pasuts rpaduk mis Gynkuuu Y (t ) - MYHKTUPHOU JIMHUEH,
s pyHKuun Z (l‘ ) - IITPUX-ITYHKTUPHOMN JIUHUEH;

ucnonb3ys onmuio PlotLegends, moanucars nuHww;
YCTaHOBUTH pa3zMep HAAIUCEH MO OCaM, paBHbIN 14.

3aganue Ne 14. «Co3tanne [uHaMUYeCKUX OOBEKTOB.»
JIBr>xkeHue Tela, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY B TOJIE€ CHIIBI TSKECTH C YUETOM CHIIBI
COTIPOTHUBIICHUSI.

DopMyIHMpOBKaA 3aJIa4UH.

Terno mMaccoit M GPOCHIIH ¢ HAYaTBHON CKOPOCTHIO V) MOX yriioM (X K TOPU30HTY B OXHOPOIHOM
T0JIE TSKECTH C HANMPSHKEHHOCTBIO @ . KoodpuimenT conpoTusieHus Bosayxa [3.

1. Iloay4uTh 3aBUCUMOCTb KOOPAMHAT T€da X U ) OT BpEMEHH [ .

2. [TocTpoHTh TPAEKTOPHUIO ABUKECHUS TETA.

3. I'padhiraecku uccne0BaTh BANSHIE HAYAIBHOM CKOPOCTH V() 1 yrila (¢ Ha TPaeKTOpHUIO MONETa.

Teopusi.
3anumiemM BTOpoi 3akoH Hbl0TOHA AJ1s1 NIBHIKYIIIETOCs Tea B BUAE: a (l‘ ) =m g - ,B V(t )

YuTéM, 4TO CKOPOCTH V(t ) 1 ycKopeHue d (t ) SIBJISIFOTCS IEPBOM ¥ BTOPOU MPOU3BOIHBIMU T10

BpEMEHH [ OT pajuyc-BEKTOpa F(t): V(t) = 17'(t) , c_i(t) = f"(t) Y TIEPENUIIEM 3aKOH
JIBHIKEHUSI TEJIA: mf"(t) =mg— ﬂ?’(t) = mf”(t) + ﬂ?’(t) -mg=0;

I[onyuennoe BekTopHoe ypaBHenue npoektupyeM Ha ocu OX u OY , yunTsisas, uro npoekiusamu
pajuyc -BeKTOpa Ha 5TH OCH SBJISIOTCA KOOPAMHATHL X U ) JBHMKYLIETOCS TENa.

B pe3ynbTare noayduM aBa Ju(depeHIranbHbIX ypaBHEH s 11 TOPU30HTANBHON X U
BEPTHKAILHON ) KOOPIMHAT TeNa: mx”(l‘) + ﬂx'(t) =0; my”(t) + ,By'(t) +mg=0.

IHopsanok NeWCTBUN.
1. Pemuts ypaBHEeHMs UIst KOOPIAUHAT X U ),




3a/1aB JI KQXXJ0T0 YPAaBHEHMS 110 1Ba HAYAIBHBIX YCTOBHS:
- KOOpMHATHI TOUKH BBLIETA Tea (0,0) , T.C. x(O) =0u y(O) =0;

- ¥ poeKIuK HavanbHoii ckopoctu Vy Ha ocu OX u OY | ree. x'(O) =Vycosa u

V' (0)=Vsina;

YkasaHue !

Bocnonb3yiiTech Ana pelleHns auddepeHumanbHbix ypasHeHuii dyrkumeii DSolveValue |, kotopas otanuaetca ot

DSolve Tem, uTo oTBeT BbIAAETCA He B BUAE NPaBUA NOACTAHOBKM, a CPasy B BMAE GYHKLMM.
MoaTomy, 4Tobbl oNpeaennTs GyHKUMIO-peLleHne, AOCTaTOYHO AaTb el UMS.

Mpumep. X[t_] = DSolveValue {x"[t]+ w* x[t] == 0,x[0] == 3,x[0] == 6}, x[t],t]

2. Onpenenuts X u Y kak QyHKIHUM apryMeHTa [ ,SBIISIOIINAECS PEIICHUSIMHU COOTBETCTBYIONIUX
YpPaBHEHU.

3. 3agartb, OnpeAesiuB COOTBETCTBYIOIINE ITE€PEMEHHBIE!

- ycKopeHwue cB000AHOTO najenus g =9.8;

-maccy tena m=0.1;
- ko3 punment conporusienns pozayxa [ =0.1;

- HauanbHyto ckopocts Vjy =10

- YTOJ1 BbUIETA K TOPU30HTY O = 7[/ 4.

4. HOCTpOI/ITB TpaeKTOpHIO ABUXKCHUA TCJIA B KOOpI[I/IHaTaX X U y HpI/I N3MCHCHHUU BpeMeHH
nonéra ! B npenenax t € (0, 2.5).

- YCTaHOBUTB 00/1aCTh H300paKEHHs (O, 5) - 110 TOPU3OHTAIN U (0, 2) - 110 BEpPTHKAIIH ;

- IOAIINCAaTh OCH ,

- YCTaHOBUTD PA3METKY (ZIeJIeHus) Ha ocsx yepe3 1 - mo ropu3oHTam u yepe3 0.5 - mo BepTuKany ;
- 1300pa3uTh JTMHUIO TPAEKTOPUH YEPHBIM I[BETOM ;

- YBEIIMYUTH pazMep mpudTa mo ocsm a0 16 .

5. 3HaKOMHUMCS C TIaHEJIBIO JJIS PUCOBAHMSL.

Co3naHHbIi TpauK MOXKHO TOPUCOBBIBATb, UCIIONIb3Ys MAaHEIb HHCTPYMEHTOB ISl PUCOBAHUS.

- BKJIFOUMTD MaHeNb it pucoBanus: MeHio Graphics — myHkT Drawing Tools ;

- BOITH B PeXHUM peaKTUPOBaHMS IpaduKa, IBAXK/bI MIEIKHYThH 0 HEMY, IIPH TOM OKpY>KaroIas
€ro paMKa CTaHeT CepoH ;

- OT TOYKHM MaKCHMyMa TPACKTOPUU IIPOBECTHU KPACHBIE ITYHKTUPHBIE JIUHUMU:

BepTHKanbHyIo BHU3 K oci OX u ropusontanshyio Bieso k ocu QY ;

- IOCTABUTh CUMBOJI /1 (BBICOTA) PANIOM C BEPTHKAJIBHOM TMHUEH,

YCTaHOBHUTH pa3Mep CUMBOJIa PaBHBIM 18;
YKkasaHue !

1. BepTuKanbHble U FOPU3OHTabHbIE IMHMM YA0BHO pucoBaTh, yaepusaa knasuwy Shift
2. YCTaHOBMUTb CTUAL IMHUM MOXKHO B pasgene Stroke nanwtpei Drawing Tools
3. YCTaHOBMTb CTUAb TeKCTa MOXHO B pasgesne Text namutpel Drawing Tools
6. Ucnonb3ys ¢pynkunio Manipulate co3aate AHHAMHUYECKH U3MEHIEMYIO KApTHHKY.
- TUHAMUYECKHM [TapaMEeTPOM CJIeIaTh MAaKCUMAJIbHOE 3HAUCHUE TICPEMEHHOM [ - BPEMEHH IOJIETA,

T.€. Loy 5

- IIpEIENbl M3MEHEHUS apameTpa I, yCTaHOBHUTh B auana3one ot 0.01 no 2.5 ;
- YCTQHOBUTb HAa4alIbHOE 3HAUECHUE MapaMeTpa .. paBHbM 0.01 ¥ 1aTh eMy Ha3BaHue "BpeMs

noiéra" ;
7. I3y4nThb BIMSIHUE HAYAIbHON CKOPOCTH.

- cOpPOCHTH 3HAYCHUE IIEPEeMEeHHOH V[,

6o komanaoi Clear , 6o oneparopom copoca (=. ) ;



- onpezenuts Gyskuun X1 u Y1 kak ¢yHKuuM ABYX nepeMeHHbIX: [ u V[y, IpUCBOMB 1M

3HadeHus Gynkmi X (t ) uY (t ) COOTBETCTBEHHO;

- CKOMMPOBaTh BCIO pyHKIKIO Manipulate U3 mpeapIayIiero 3ajanus,

3aMeHUB ()YHKIUH X(t) | Y(t) Ha Xl(t,VO) | Yl(t,VO);

- 106aBUTB emE OAMH JMHAMIYCCKHIT TApaMeTp - HA9albHyI0 CKOPOCTh [y, yCTAHOBHB MpPEaeIIbI

U3MEHEHHU OT 1 10 15 ¢ HayanbHBIM 3HaY€HUEM, PaBHBIM 5 U Ha3BaHUEM "HadallbHasi CKOPOCTh" ;
8. U3yuuTh BIMSHUE yIJIa BBUIETA.

- cOpoCUTh 3HAUCHHUE NTEPEMEHHON O ,

60 komanaou Clear , nu60 oneparopom copoca (=. ) ;

- onpezenuts Gyskuun X 2 u Y2 kak QpyHkumn Tpéx nepeMenusixf, Vi u o, npucBous um

3HaueHus GyHkuui X (t ) ut (t ) COOTBETCTBEHHO ;

- CKOMMPOBaTh BCIO (pyHKIMI0 Manipulate u3 mpeapiayIero 3aaanus,

3aMeHUB (QyHKIUH XI(I,VO) u YI(I,VO) Ha X2(t,V0,a) u YQ(I,VO,Ol);

- 100aBUTH €IIE OJUH JUHAMMYECKHUIL IIApaMETP - yroll BBUIETA (f , yCTAHOBUB TPH BO3MOYKHBIX
3HAYEHHS 72'/ 6, 72'/ 4, 72'/ 3 ¢ HaYaIbHBIM 3HAYCHHEM, PABHBIM 7Z'/ 4 w HazBanueM "yroi BbuIETa";

- ucnons3yst onuuio ControlType , yCTaHOBHTB I TPEX HIMEMEHTOB YIPABICHUS: fr, , Vi 1 &
crnexytomue Tunsl : Manipulator, Manipulator u RadioButton .
3ameuanue.
Tun YIPAaBIAOMICTO 3JICMCHTA Manipulator YCTaHaBJIUBACTCA 1O YMOJYAHUIO AJI1 JTMHAMHUYCCKOIO ImapaMeTpa €
HETIPEPBIBHBIM U3MCHCHHUEM B 3aJIaHHOM JHAIIa30HE. HOBTOMy JJIA YIIPaBJIAIOMIUX 3JICMCHTOB tmax n VO

HHYCTO HC UBMCHUTCS, a OJI 3JICMCHTA O/ mnaHenb YHpaBJICHUA 6y,£[€T BBITJIAACTD MHAYC.

Kpurtepun oneHuBaHusi 0TBETOB HA BONPOCHI NIPH 3aluTe JJA00PATOPHOH padoThI

Iloka3zaTenn Ha «3auteno» Ha «He 3auTeno»

DopmylJIbl, [TpumeHsroTCs HEOOXOAUMEIE B Hcnonb3yroTcss HeNpUMEHUMBIE B

KOMAaH/IbI, YCJIOBHSX ITOCTABIEHHOM 3aa4K1 YCJIOBHSIX ITOCTABJICHHOM 3a/1a41

BBIYHCIICHHS] | KOMaH[IbI 0€3 CHHTaKCUYECKHIX KOMaH/Ibl; B 0a30BBIX BBIPAKEHUIX
OLIMOOK; BBIYMCIICHUS BBINIOJTHEHBI B JIOTIYIIEHBI OLTNOKH; BEIYUCIICHUS
MIOJTHOM 00BEME U MPEICTaBICHBI B OTCYTCTBYIOT WJIH BBIIIOJIHEHBI
COOTBETCTBYIOILEM 33JJaHUI0 (hopMaTe. | HEKOPPEKTHO.

I'paduxu ITocTpoeHHas 3aBUCUMOCTb UMEET Bup 3aBucuMOCTEN HEBEPHBIH,
BEPHBII BUJ, 10 OCSIM YKa3aHbI COOTBETCTBYIOLIEE 3aJaHUIO

apryMeHT U uMst QyHKIIUH cO CBOMMU | oopMiieHUE IPpa)uKOB OTCYTCTBYET.
eIMHHULIAMH, €CTh IIIKAJIBI Ha OCSAX,
HaHEeCEHbl KOHTPOJIbHBIC METKH,
COOTBETCTBYIOLINE 33/IaHHIO.

OOmbsicHenus | Jlanel pa3BEPHYTHIE, KOPPEKTHbIE OOBsicHEHHE OTCYTCTBYET.
(OTBETHI HA | OTBETHI HA BCE BOMPOCHI, MPABUIHHO
CMBICIOBBIE | HHTEPIPETUPYIOTCS PE3YAbTATHI
BOITPOCHI) BBIYMCIICHHI

[Ixana oneHUBaHUI:
0 0amIoB — «HE 3aYTECHOY;
1 6ay1 — «3a4TeHOY;
CymmupyroTest 6ajuibl 32 Kaxayto 1JabopaTopHYIo padoTy.
Jlomyck 3 3a4€Ty OCYIIECTBIISETCS 10 KOJIMYECTBY HAOpaHHBIX OAJIIOB:
MmeHee 60% OT MakCMMaJIbHO BO3MOXHOTO KOJIMUECTBA OAJIOB — K 3a4€Ty HE JI0IYCKaeTCs;
60-80% oT MaKCHMAaJIbHO BO3MOKHOT'O KOJINYECTBA 0AJIJIOB — IOMHUMO OCHOBHOT'O 3a4€éTHOTO
3aJIaHus BBIMTOTHSIIOTCS JTOTOJHUTENLHBIC 3a/IaHUS IO MPOITYIIIEHHBIM TeMaM;



80-99% oT MaKCHMAaJIbHO BO3MOIKHOT'O KOJIMYECTBA 0aJIJIOB — OCHOBHOE 3a4E€THOE 3aJjaHUE;
100% oT MakcUMaIbHO BO3MOYKHOT'O KOJIMYECTBA OAJJIOB — MIPOCTABIISACTCS 3a4ET aBTOMATOM.



2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JIS IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
Cnucok 3agaHuii k 3auety B 1 cemecTpe
3a4eT BBICTABJISIETCS 110 UTOTaM TEKYIIEH aTTeCTAINU.
Cnucok 3aaHuil K 3a4eTy B 2 cemecTpe
Bapuanr 1

1. YT0o0bI NOAKIHYUTH 3ar0J10BOYHBIN (paiiu B nporpammy Ha C++, Hanpumep iostream
Heo0X0AMMO HAIMCATh:
#include <iostream.h>
include #iostream,h;

include (iostreamh)
#include <iostream>

el

2. KakoB pesyabTaTr padoTsl ciaenywomero ¢ppanmenta koga?
2

intx =0;
switch(x)
{

case 1: cout <<"Omun";
case 0: cout << "Hynp";

case 2: cout << "[IpuBet mup";

b

1. Ilpuser mup

2. Opun

3. HynslIpusetr mup
4. Hynb

3. Kakoii u3 cJjie1yonux onepaTopos - ONepaTop CPaBHEHUS ABYX NepeMeHHbIX?

AW N~
e |
e
[=
)

—_

4. Ilporpamma, nepeBoasiliasi BXOJHYI0 IPOrpaMMy Ha HCXOJHOM sI3bIKe B
IKBHBAJIEHTHYIO €il BLIXOJHYIO IPOrPaMMy Ha pe3yJIbTHPYIOIeM MAIIMHHOM SI3bIKe,
Ha3bIBaeTCH:


http://cppstudio.com/praktikum/testy-po-programmirovaniyu-na-yazyke-s/test-po-osnovam-programmirovaniya-s/

1. TpancnsTop

2. KOMIUJISTOP
3. HWHTEpHpeTaTop
4. ckaHep

5. Kakue ciy:ke0HbIe CHMBOJIBI MCTIOJIB3YIOTCS VISl 0003HAYEHNSI HAYaJIa U KOHIIA 0JI0Ka
xoxa?

- 0

1

2. <>

3. {}

4. begin end

6. Kakumu 3HaKaMHu 3aKaHYNBAaeTCH 00JbIINHCTBO CTPOK KoAa B Cu++?

1. : (aBoeToume)

2. , (zamsTas)

3. . (touka)

4. ; (TOYKa C 3arsTON)

7. Kakasi u3 cjielyIIIHX 3aMuceil - NpaBUJIbHbIIA KOMMeHTapuii B C++?

{koMMeHTapwii }

*/ KommenTapuu */
** KommeHnTapuit **
/* xoMMeHTapuit */

i

8. Oneparop if else mo3BoJisieT onpeaeauTh JeHCTBHE ...
1. TONBKO AJIS JIOKHOTO yCIOBHS
2. U1 NCTUHHOTO U JIOXKHOI'O yCIIOBUI
3. TOJBKO AJIi HCTUHHOTO YCJIOBHS
9. Ecaiu ycjioBHE onepaTopa BbIOOPA JI0KHOE, TO:
1. BBIMOJHSETCS TEJIO orepaTopa BeIOopa

2. BBINOJHSETCA CIEAYIOUINIA omeparop, cpa3y mnocie oneparopa if
3. mporpamMma 3aBepuraer paborty

10. YkaxuTe onepamnuio, NpUOPUTET BHINOJHEHUSI KOTOPOii 00/1bIIIe 0CTAJIbHBIX

1. +
2./
3. ++
4, *
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5. 0

11. Kakas u3 caexyromux ¢pynkumnii cantbiBaer 100 cuMB0JIOB U3 BXOJHOI0 TOTOKA B
CTPOKY X?

1 cin.getline(x, 100, 'n');

2 readline(x, 100, 'n');

3 read(x);

4cin.getline(100, x, 'n'");

12. lonycTuMm, y Hac ecTh KO/

char arr[8];

cin >> arr;

N B MaccuB arr Mbl NONBITAJIMCH 3alIUCATH ciaeayomuii Habop cumboJioB Hello World.
Yto B 1eiiCTBUTEILHOCTH Oy/IeT COAepPKATh MACCUB arr?

1. Jpyroii oTBeT
2. Hello World
3. Hello

4. Hello W

5. Hello Wo

13. CaoBocoueranne ""Hello world!" mozxer ObITh COXpaHEHO B CHMBOJILHOM MacCHBe
pa3MepoM N 3JIEMEHTOB. YKaKUTe 4YeMy PAaBHO n?

1. 12
2. 11
3. 13
4. 10

14. Kakas u3 cjieayl0muXx 3anuceil BO3BpamiaeT 3HaUeHue nepeMeHHOol a, XpaHsiiieecs B
NMaMSTH N0 aJipecy Ha KOTOPbIil yKa3bIBaeT yKa3aTe/b?

1 val(a);
2 &a;
3a;

4 *a;

15. KoppekTHoe Bbljie/ieHHe TaMATH

1 int a = new int(20);

2 int *a = new 20,

3 int *a = new sizeof(int * 20);
4 int *a = new int[20];

5 int a = new int[20];
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16. Kakoii u3 cjiexyonux KJIaccoB od0padarsiBaeT npouecc 3anucu B gaiin?

1. npyroe

2. input file
3. ofstream
4. ifstream

17. YxaxuTe npaBUIbHBIN JOCTYI K IePEMEHHOI, KOMIIOHEHTY CTPYKTYpbI!

1. b.var;
2. b>var;
3. b->var;
4. b-var;

18. YkaxuTe THII BO3BPAIIAEMOI0 3HAYCHUS CJeAYyIOLIel (PyHKIUN
int func(char x, float v, double t);

1. int

2. float

3. double
4. char

19. UTo u3 HMAKeNepeYrCcJICHHOI0 He SABJISIeTCS NPOTOTHIIOM (pyHKIUKM?

1 void funct();

2 char x();

3 double funct(char x)

4 int funct(char x, char y);

20. Kakoe neiicTBHe BbI3bIBAET ONIEPATOP CJEIYIOLIEro BUAA:
# define A 0.1

1. 3amenser OykBy A B TekcTe mporpammbl Ha uncio 0.1
2. oOBsABIAET MEPEMEHHYIO U IPUCBAUBACT € 3HAUCHHUE
3. ompexaenseTr 0ObEeKT TUma A

Cnncok 3aganmii K 3a4eTy B 3 cemecTpe
3aueT BBICTABISETCS M0 pe3yJIbTaTaM BHIIIOJHEHUS J1aOOpaTOPHBIX paboT.
Cnucok 3agaHuil K 3a4eTy B 4 cemecTpe

3a4eT BBICTABIISIETCS 110 PE3YJIbTaTaM BBITIOJIHEHHUS 33/laHU B MpoLecce TeKyuei
aTTecTalMu, 2 TAK)KE BBHINOJHEHNUS 3a4¢THOI0 3a1aHHA.

3auerHoe 3amanue. MccaenoBanve QyHKIIUN.

1. 3agath Gpynkumo f (x) JUISL CBOETO BapUAHTA.
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2. Pems ypapuenue [ (x ) = (), BBIYMCINTHL KOOPMHATHI TOUEK NepecedeHus rpaduka

byHKIIMH ¢ ochio abcuuce. Mcmonb3ys oneparop moICTaHOBKH, IIPUCBOUTD ITEPEMEHHBIM
X, Xy, ... HAlJICHHbIE 3HAYEHHUs] KOOPAUHAT 1-0ii, 2-0O U T.1. TOUEK NIEPECCUCHHUS.

3. BbluucnauB npousBoaHyo f '(x) ¥l IPUPABHSB €& HyJII0, PEIUTh ypaBHeHUE | '(x) =0,

OIIPEJIEIIMB TEM CaMbIM TIOJIOKEHHE OCOOBIX Touek GyHKIuM [ (x) : TOUYEK SKCTPEMYMOB U

TOYEK Ieperuda.
Crpaska: B 0co0b1x Toukax 1-ast mpon3BoHas 0OpamaeTcst B HOJb.
Hcnonw3ys onepatop moJICTaHOBKH, CO3/1aTh CIIUCOK XEXI7' - CIUCOK KOOPAUHAT HAMIEHHBIX

0cOOBIX TOueK GyHKIUU f (x)
4. Vcnionb3yst orepaTop MOJACTAHOBKH, BEIYUCIUTH 3HAYCHHUE 2-0M MPOU3BOTHOMN OT (DYHKITHI
f (x) B 0COOBIX Toukax. OnpenenuTh BUJI 0COOBIX TOUEK - TOUKa MUHUMYMa, TOUYKa MaKCHUMYyM

WIN TOYKA reperuoa.
CH[!aBKa: Eciu 2-as Mmpou3BoOAHas B 0c000ii TOUKe OTpHULAaTCJIbHA - 9TO MAKCUMYM, €CJIN MOJIOKUTCJIbHA -
MUHUMYM, €CJIM paBHa HOJIIO - 9TO TOYKA Ieperunoa.

Hcrionb3ys oneparop MoCTaHOBKH, HANTH 3HaYeHHs QyHKIUH | (x) B 0COOBIX TOUKAX.

5. IlocTpouts rpaduk PyHKIUH:

- Mo100paTh ONTUMAILHYIO 00J1aCTh N300pakeHHsI rpaduKa;

- MOAMKCATh OCH KOOPINHAT;

- HAHECTH Pa3METKY I10 OCSM;

- YCTAaHOBUTH TOJIINHY OCEH, paBHYIO IBYM MUKCEIISM;

- YCTaHOBUTH pazmep mpudTa - 16, HazBanue mpudta - Courier, HauepTaHue - TOJACTHIN - Bold;
- n300pa3uTh rpaduK YEPHOU TOJICTON TUHUEH, OTHOCUTEIBHYIO TOJIIMHY JIMHUU YCTAHOBUTH
pasnoit 0.009;

- HAHECTHU CETKY CHHUMU JINHUSIMHU.

6. O603HAYNTh TOYKHU IKCTPEMYMOB KPACHBIM ITYHKTHPOM.

Ykaszanus:
- IUTA IOCTPOCHUS YHKTUPHBIX JINHUH, TapaJUIeTbHBIX 0CSIM KOOPIMHAT, BOCHOIB30BaThCs GyHKIuei ContourPlot;
- 11 00beTMHEHNS TPaUKOB BOCIIONB30BaThCs pyHKIMeit Show.

7. C mOMOIIBI0 UHTETPaJIa OT MOJTYJIS 3aIaHHON (PYHKIHH f (x) BBIUVCIIUTH IUIOMIAAEL 00IaCTH
noJ (WM Ha/l) KPUBOH, PacIONOKEHHON MEX1y IByMsI TOUKaMU IepecedeHns rpaduka ¢ 0Cbio
abcuucc, T.e. TOYKaMH X| B X, .

8. Co3nath TabiuIly 3HaUeHUH QyHKIUN | (x) Ha MHTEPBAJIE U3MEHEHHUS IEPEMEHHON X ,

PACIIOIOKEHHOM MEXKIY ABYMsl TOUKaMHU IepeceueHus rpadMka ¢ 0ChbIo abCIuce X; U X, .

Odopmuts TabHILy.

9. ChopmynupoBaTh OTBET B TEKCTOBOW CTPOKE HUXKE rpaduka, B KOTOPOM yKa3aTh 0COObIe
TOYKH, UX THII, 3HAUCHHE (PYHKIIMU B 3TUX TOUKAX U BBIYUCIECHHYIO IUIOIAAb 00IacTu noj (win
HaJ) KPUBOIl.

BapuanTs! 3a1aHuit

Bapuanr 1. f(x)=x4 +2x° -1,

Bapuanr 2. f(x =x*—4x>-10x% +3x-4;

)
)=In(4-2x)+x" -1,
)
)

Bapuant 3. f(x

2x(3x—9x+1)—4x-3x+36x2—4x+10;

Bapuanr 5. f(x

(

(
Bapuanr 4. f(x

(

e"(x=3)—-6x* +10x+7;
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Bapuant 6. f (X (x4+2x3—1)(x—1n(7—4x)—2);

Bapuaur 7. f

Bapuanr 8. f(x

Bapuanr 9. f(x

(x)=
(x)= x-lnx-e_x—%;
() xS xN—2;
1 1, 1 4
S+—+x+—+x"+—+x7;
(x)= PR 2 * 2 X

Bapuant 10. f (x)=2x" —20x-5;
Bapwuant 11. f(x):xzx(lnx—1)+2;

Bapuanr 12. f(x)=e_2x(x+2)+g—x;

X

Kpurepun oneHuBaHUsI 0TBETOB HA BONPOCHI NPH 3a1UTE 3a4€éTHOM padoThI

IToxka3arenn Ha «3auteno» Ha «He 3auTeno»

DopmyIbl, [TpumeHsroTCs HEOOXOAUMEIE B Hcnosnb3yroTcss HENPUMEHUMBIE B

KOMaH/Ibl, YCJIOBHSX ITOCTABJIEHHOM 3aa4K YCJIOBHSX IMOCTABJICHHOM 3aa4K

BBIYUCIICHHUS | KOMaH[bl 0€3 CHHTaKCHYECKHX KOMaH/Ibl; B 0a30BbIX BBIPAKEHHIX
OLIMOOK; BBIYMCIICHUS BBIIOJTHEHBI B JIOTYIIEHbI OITNOKH; BBIYMCIICHUS
MOJTHOM 00BEME U MPeICTaBICHBI B OTCYTCTBYIOT WJIM BBIIIOJIHEHBI
COOTBETCTBYIOILIEM 33JJaHUI0 (hopMaTe. | HEKOPPEKTHO.

I'padpuxu ITocTpoeHHas 3aBUCUMOCTb UMEET Bupn 3aBucuMoOCTEN HEBEPHBIN,
BEPHBII BUJ, 0 OCSIM YKa3aHbI COOTBETCTBYIOLIEE 3aJaHUIO
apryMeHT U uMst QyHKIIUH cO CBOMMHU | odopmileHHEe IpauKOB OTCYTCTBYET.
€AMHULAMU, €CTh IIKaJbl HA OCSX,

HAHECEHBI KOHTPOJIBHBIE METKH,
COOTBETCTBYIOLIME 33JaHUIO.

OO0mbscHenus | Jlanel pa3BEPHYTHIE, KOPPEKTHbIE OOBsicCHEHHE OTCYTCTBYET.

(oTBETHI HA | OTBETHI Ha BCE BOIPOCHI; MPABHIBHO

CMBICJIOBBIE | HHTEPIPETUPYIOTCS PE3YIbTaThl

BOITPOCHI) BBIYMCIICHHI

Cnucok 3agaHuil K 3a4eTy B 5 cemecTpe

3aueT BBICTABISETCS [0 pe3yIbTaTaM BHIIIOJHEHUS J1aOOpaTOPHBIX padoT.
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IMpuioxenne Ne2 k padoveil mporpaMMme JUCIHUATIIAHbBI
«HHpopMannoHHbIe TEXHOJIOTHHU H
NPOrpaMMHUPOBaHUE »

MeTonnquKne YKazaHudA 1JI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIHHBI

OcHoBHOlt  (dopmoit  ycBoeHHMs  ydeOHOTO  Marepuajga 1O  JAUCITUTUIMHE
«AHpopManiMOHHBIE TEXHOJOTHH M TPOrPaAaMMHUPOBAHHE » SBISETCS CAMOCTOSTEIbHAs
paboTta cTyaeHTa, IPUYEM B JIOCTATOYHO OosbiioM oObeme. [lo BceM Temam mpemycMOTpEeHbI
3aJaHUsl CaMOCTOSITENIbHOW paboThl, HAa KOTOPBIX TMPOMCXOIHUT 3aKPEIJICHHE H3YYEHHOTO
MaTepuaia U OTpabOTKa HaBBIKOB pPabOThI ¢ KOMIIBIOTEPOM U ONEPAIIIOHHOM CHCTEMO.

OcBoutb BOIIPOCHI JUCLIUIIINHBI «MH(popManHOHHBIE TEXHOJIOTHH H
NMPOrpaMMHPOBAHME)» CaMOCTOSITEIbHO CTYACGHTY JAOCTaToyHO cioxHo. [locemenue Bcex
IPEIyCMOTPEHHBIX 3aHATHI ABISETCS COBEPIIEHHO HEOOXOAMMbIM. be3 ymopHBIX U peryspHbIX
CaMOCTOSITENIbHBIX 3aHATUN B TEYEHUU 5 CEMECTPOB CAATh 3a4€TOB MPAKTUYECKU HEBO3MOXKHO.
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