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1. Ilein 0CBOEGHHUSA TMCITHILINHBI

JucuuninuHa o0ecrneynBaeT MOJArOTOBKY CTYIEHTOB B 00JacTH MpPOrpaMMHUpPOBaHUS U
KOMIBIOTEPHBIX HaYK.

K menm ocBOeHHMS MUCHUIIUHBI OTHOCHUTCS TOJYYEHHE OCHOBHBIX TEOPETUYECKHX H
MPAKTHYECKUX 3HAHUM MO MPOrPaMMHUPOBAHUIO: TI0 CEMAHTHKE U CHHTAKCHUCY SI3bIKOB MPOTpaM-
MHUPOBaHUsS, TOCTPOCHUIO (DYHKIIMOHAIBHBIX aOcTpakuuid M abcTpakiuii naHHbIX. CTyIEHTHI
M3yYaroT OCHOBBI aHAJIKM3a U CUHTE3a aJITOPUTMOB, IPUHIIUIIBI BBITIOJIHEHHS IPOTPAMMHOI0O KOJa
KoMIibioTepoM. [Ipu u3yueHuu si3pika MporpaMMUPOBAHUS BBICOKOTO YpoBHSI C++ CTYI€HTHI TO-
Jy4aroT MPaKTHYEeCKHE HaBBIKM MPOTPAMMHUPOBAHUS HA TMpPHMEpE pPElIeHUs MPOCTHIX 3ajad,
OBJIaJICBAIOT NPHUEMaMU peau3alud aJrOpPUTMOB, M3Y4YalOT YacTO MPHUMEHSEMbIE CTPYKTYpbI
JTaHHBIX, UX CHCHU(PUKAIIUN U peann3aliu, alropuTMbl 00paOOTKHU TaHHBIX U TMOIXObI K aHAJH-
3y 3TUX aJTOPUTMOB, B3aUMOCBSI3b AITOPUTMOB U CTPYKTYp AaHHBIX. [Ipy o3HAKOMIIEHUH C Ma-
KeTaMU TPUKIATHBIX MPOTPaMM JUISi KOMIIBIOTEPHOTO MOJAETUPOBAHUS CTYJICHTHI OBIAJCBAIOT
MpUeMaMH peau3aliy aIrOPUTMOB CPEACTBAMHU MAKETOB MPUKIAIHBIX MTPOrpaMM MaTeMaTH4e-
CKOTO MOJEIMPOBAHUS, pPa3BUBAIOT aOCTPAKTHOE MBIIUICHHE W PACIIUPSIOT HAy4YHO-
TEXHUYECKOTO Kpyro3op. Takke CTYACHTHI MONYYaroT NMPaKTHYECKUE HABBIKM CO3JIaHHS web-
MPUIIOKEHUH, 03HAKAMIIMBASCh C COBPEMEHHBIMH WEb-TeXHOJIOTHUSIMHU.

3ajmauaMu Kypca sSIBISIOTCS:

— OCBOEHHME 0a30BBIX 3JIEMEHTOB CUHTaKcHca si3bika Python;

— TOCTPOCHHIO (YHKITMOHATBHBIX a0CTPAKIMA U aOCTPaKIINi JaHHBIX;

— ocBoeHHe 0a30BLIX DJIEMEHTOB CHHTaKcHca A3bIka C++;

— (opmupoBaHUE y CTYACHTOB MPEACTABICHUS O YHCICHHBIX METOJAaX MOJCIUPOBAHUS
¢u3nyecKux sBJICHUN U NPUOJIMKEHHOTO pelieHusl (U3NYeCKuX 3a7ad ¢ 3aJaHHON TOY-
HOCTBIO;

— OBJAJICHUE TEXHOJIOTHEN pa3paboTKU MPOrpaMM C UCIIOJIb30BAHUEM COBPEMEHHOMN CpeJibl
paspabotku Visual Studio;

— OBJIaJIeHUE COBPEMEHHBIMH METOJaMH BU3YyaJIU3alluu PEe3yJIbTaTOB pacyeToOB (B TOM YHC-
Jie, B aHUMUPOBAHHOM BH/JIE);

— OBJaJICHUE TEXHOJIOTHEN pa3paboTKu MPOrpaMM € UCIOJIB30BaHUEM COBPEMEHHOTO MaKe-
Ta MaTeMatudeckoro mojaenupoanus Wolfram Mathematica;

— OBJaJICHHE COBPEMEHHBIMH METOJaMU BU3YyaJH3alluU PEe3yJIbTaTOB PacyeTOB (B TOM UHC-
Jie, B aHUMHUPOBAHHOM BH/JIC);

— TMOJIy4eHHE MPAKTUUECKUX HAaBBIKOB CO3aHUs web-npuioxxeHuil.

2. MecTo AMCHHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

JlucrumiimHa OTHOCUTCSL K 00s3aTeNbHBIM auctUIInHaM bioka 1 m mpogomkaercs 5 ce-
MECTpPOB.

Jlnst yenenmHoro €€ M3y4deHusl CTYACHTHI TOJDKHBI YMETh JIOTHUECKH BEPHO, apTyMEHTHPO-
BaHO U SICHO CTPOUTH YCTHYIO U MHCBMEHHYIO pedb, 001a/1aTh CIIOCOOHOCTBIO CTPEMHUTHCS K Ca-
MOPAa3BUTHIO, TTOBHIIICHUIO CBOEH KBAM(PHUKAIIUA U MAaCTEPCTBA, UMETh HaBBIKM Pa0OTHI C KOM-
NBIOTEPOM KaK CPEJCTBOM YIpPaBIEHUS U O0OpabOTKH MH(POpPMAIUU, TOTOBHOCTHIO YUUTHIBATH
COBpPEMEHHBIC TCHICHIIMH HMH(POPMAIIMOHHBIX TEXHOJIOTHI.

B mporiecce n3ydeHus JUCHUILTUHBI TAKXKE TOTPEOYETCS YCIEIIHOE OBIAICHUE CMEXHBIMU
Kypcamu: o0mmen pu3nku nMaTeMaTHKH.

[Toy4yennsle B Kypce 3HAHUS, YMEHUSI M HABBIKH HEOOXOIUMBI JUIsI U3YUYEHUS TOCIIETY-
IOMUX TPOGUIBHBIX TUCIUIIINH, U MPOAYKTHUBHOTO BhinojgHeHus HUPC, a takxe mns mpoos-
KEHUS 00yUYeHUS] B MarucTparype.



3. [lmanupyembie pe3yabTaTbl 00YyYeHHUs] MO0 JUCHHUILIMHE, COOTHECCHHbIE C MJIAHUPYEMbI-
MU pe3yJbTAaTaAMH OCBOEHHS 00pa30BaTe/IbLHOI MPOrpaMMBbl.

[Ipomecc m3ydeHus: TUCIUTUTHMHEI HAIIPABJICH Ha (DOPMHUPOBAHUE CICAYIONINX JIEMEHTOB
komneTeHnuii B coorBerctBuu ¢ ®I'OC BO, OIl BO u mpuoOpereHus: cienyronux 3HaHUH,

YMEHHM, HaBBIKOB U (MJIM) OMbITA I€ATEIbHOCTH:

Kon
KOMIIETEH UM

DopMyTUPOBKA
KOMIIeTeHIIM U

IlepeyeHb MIAHUPYEMBIX pPe3yJbTATOB
o0yueHust

ObmenpogeccuoHaJbHbIe KOMIIETEHIIUH

OIIK-3

Cnoco0GeH  moHH-
MaTh  TPUHIUIIBI
paboThl COBpEMEH-
HBIX UHpOpMaNHU-
OHHBIX TEXHOJOTHI
U HCIIOJIB30BaTh WX
JUTSL peLLieHus 3a/1a4
npodhecCuoHaTBHOM
JESTEIIbHOCTH.

NJ-OIIK-3.1

O060CHOBaHHO ~BbI-
OupaeT W HCMONb-
3yeT COBpPEMEHHBIC
uH(pOpMaIOHHBIE
TEXHOJIOTUH  JJISt
peuIeHus 3ama4y
npodecCuoHaIbHON
JEeSATEIILHOCTH

3HATh:

OCHOBHBIE CBEJICHUS O CEMAHTHUKE U CUHTAKCUCE
SI3bIKA TPOTPAMMHUPOBAHUS], TPUHILMUIIBI TTOCTPO-
eHUs PYHKIIMOHATBHBIX a0CTPaKIIHiA;

0a30BbIC CTPYKTYpHI JaHHBIX M ITOPUTMBI AJIS pa-
0OOTHI C HUMH;

COBpeMEHHBIE Web-TexHoIornu;

BO3MOXKHOCTH maketa Wolfram Mathematica s
peanu3anyy BBIYMCIUTENBHBIX AITOPUTMOB pelie-
HUSl PU3UYECKHUX 3a/1ad U 00paOOTKH IKCIEPUMEH-
TaNBHBIX JJAHHBIX.

YMmerh:

aHATM3UPOBAThH YCIOBHS 3a/1a4 M COCTABJIATh Marte-
MaTHYECKHAE MOJEIHU, OMKCHIBAIOIINE PacCMaTpPHUBa-
emble u3nYecKue sIBICHHS;

BBIOUPATh CTPYKTYPHI JAHHBIX H/MIH AJTOPUTMBI,
HauOoJIee MOAXOAIIME IS PEIICHUS KOHKPETHOM
3aJ1a4u;

CO31aBaTh AaJTOPUTMBI PELIEHUs MaTeMaTHh4e-
CKUX 3a/a4;

BBIOMpATh HAUOOJIEE TOXOASIIUE BEIYUCIIUTEIBHBIC
Cpe/icTBa U METOJIbI, JJIsl PEeIIeHHs 3a/1a4 B 00JacTu
MpodeCCHOHANTBEHON NEATETBHOCTH;

OLICHUBATH TOYHOCTH MOJYUYCHHBIX PE3YJIbTATOB;
MPEJICTABNIATh PE3yIbTaThl UCCICIOBAHUN B Tpadu-
YCCKOM BHJAC, B TOM YHUCJIC C HUCIIOJIb30BAHUECM JTH-
HAMUYECKHX  Moayiei B  makere  Wolfram
Mathematica;

CO3/1aBaTh M Pa3BePTHIBATH CTATUYCCKUE CANTEHI;
CO3/1aBaTh W pa3BEPTHIBATH JAWHAMHYCCKHE CANTHI
(web-tiprtoxeHus);

CHHTE3UPOBATh ¥ aHATM3UPOBATH (PYHKIUOHAILHBIE
aOCTpaKIUK JJTs PEIICHUS MPAKTHYCCKUX 3a7a4.
BBIOUpATh HauboJee MOAXOJSIIUE DIIEMEHTHI S35Ka
BBICOKOTO ypoBHs C++ U METOHbl, peaIrn30BaHHKIC
B, JUIA pemIeHUsS 3amad B o0sacTu mpodeccroHab-
HOW JEATEIbHOCTH, OIICHUBATh TOYHOCTH IOJYYCH-
HBIX Pe3yJIbTaTOB

MIPECTABIATh PE3yJbTaThl UCCIECNOBAHUN B Tpadu-
YeCKOM BHUJE C HWCIOJIb30BAaHHEM JBYMEPHOW Tpa-
¢uxu B cpene Visual Studio;

CO3/1aBaTh JUHAMHYECCKHE M MTPOTPAMMHBIE MOJTYITH.

Baanersn:

HaBBIKAMH HCIIOJIb30BAaHUSI CPEACTB pa3palboTKH,
OTJaJKU ¥ TECTUPOBAHUS IIPOTPAMMHOTO KOAA;




KOMIIETCHIU U

Kon

DopMyTUPOBKA
KOMIIeTeHIIM U

IlepeyeHb MIAHUPYEMBIX pPe3yJbTATOB
o0yueHust

HaBBIKaMH peaju3ali CTPYKTYp HAHHBIX M alro-
PUTMOB Ha pa3INYHBIX S3bIKax MIPOrpaMMHUPOBAHMUS;
HaBBbIKaMU MIPUMEHEHUS rakeTa Wolfram
Mathematica npu peanu3anud OCHOBHBIX Marema-
TUYECKUX OTIEparIvi:

ompenencHue QYHKUWH; nuddepeHIupoBaHHE U
UHTErpUpOBaHue (HYHKIMH; CO3AaHUE PAa3PBIBHBIX U
JTUCKPETHBIX (DYHKITMI; pEIIeHHe CHUCTEM JIHHEH-
HBIX, TPaAHCUCHICHTHBIX, AU epeHIHATbHBIX
YpaBHEHUH; pelleHHe CUCTeM HEpaBeHCTB; rpadu-
YecKoe M300pakeHHe 3aBUCHMOCTEH, NMpencTaBieH-
HBIX Pa3UYHBIMU criocobamu; odopmiieHue rpadu-
KOB.

4. O0beM, CTPYKTYpPA U COAepKaHMe JUCHUIIIIHMHBI

OO01mast TpyJ0eMKOCTh JUCHIUIUINHBI cocTaBmseT 11 3adeTHbIx enuHull, 396 akaj. 4yacos.

Ne
n/n

Tembl (pa3aesibl)
JUCIHUIIHHBI,
HX COJepKaHne

Buabl yueOHbIX 3aHATHH,
BKJIIOYasl CAMOCTOSITEJIbHYIO padoTy

H UX TPYAOEMKOCTDH
(B AKAACMUYICCKUX qacax)
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HHTepPNpeTanus KOMIbIOTEPHBIX NPOrPaMM
. OTueTsl 1o J1a00paTOPHBIM
IToctpoenne abcTpakmmii ¢
1.1. N 1 9 18 2 26 paboram. 3amgaHus IS caMo-
MTOMOIIBI0 (DYHKIINH .
CTOSATENEHON pabOTHI
TocTpoerte aGcTpaKmii ¢ OTt4eTsl 10 1a00paTOPHBIM
1.2. p p 1| 8 16 | 1 26 | paGoram. 3amamus wis camo-
IIOMOLIBO JaHHBIX o
CTOSITENBHON paboThI
1 0,3 1,7 3auér
Hroro 3a 1 cemecTp
17 34 3 103 | 53,7
108 gyacos
2. \ IIporpammupoBanne Ha C++
Beenenue B npenmet. KpaTtkas
WCTOPHSI Pa3BUTHS BBIYHCIIU-
2.1. | TenpbHOM TEXHUKH U alNTOPUT- 2 1 2 1
MHYECKHX SI3BIKOB IIPOrPAMMHU-
pOBaHMSA
29 OCHOBHBIE TIPHEMBI CO3AAHUS ) 1 ) 1
" | mporpamm B cpene pa3paboTKu




Visual Studio. Komnmupora-
HHE TIPOrpaMMBbl B Cpelie pas-
pabOTKH U B KOMaHAHOW CTPO-
Ke

2.3.

Ba3oBEIe 2JIeMEHTHI CHHTAKCH-
ca si3pika C++.

JupeKkTUBEI Ipenporeccopa.
THIBI MIepeMeHHBIX U TaHHBIX.
Apudmernueckre onepaTopsl.
Ycnoaele oneparopsl. Onepa-
TOPHI ITUKIIA.

24.

BBoJ BeIBOJ B oTOKE. Maccu-
Bhl. [IpocThie u cocTaBHbIE
oIepanuy NpucBauBaHUs
YHapHbIe onepanuun
Jlornueckue BeIpakxeHUs

2.5.

Buet onepaTopoB nukia
CTpyKTypBI MHOKECTBEHHOTO
BeIOOpa SWITCH

2.6.

Pa6ota ¢ cuMBoOIaMu 1 CTPO-
Kamu

VYka3atesu U CChbUIKU
Ilepeuncnenus

CocraBHbIC THITHI IAHHBIX.

CtpyKTypHI

2.7.

OcobeHHOCTH PabOTHI C yKa3a-
TCIISIMU

Oco0eHHOCTH HCIIOJIb30BAHUS
CCBUIOK

Paznuunble criocoObI epeaadn
JaHHBIX B (DYHKLIHUIO

Maccuss! ykazatenei
VYkazarenu Ha QyHKIHN

2.8.

ITeperpyska GpyHKIHI
[IabmoHBI QyHKITHIA
Pexypcus

[Tpumeps! 00pabOTKH CHMBO-
JIOB U CTPOK

2.9.

IToToku

Kaccel 1 00BEKTEHI IOTOKOB
BBox cuMBOJIOB U CTPOK C M0-
MOIIBIO (PYHKIUH-2IEMEHTOB
MaHunysTophl IOTOKOB
Pab6ora ¢ ¢aitnamu

daiinel nociie0BaTEIBHOTO
Jloctyna

®Daiuibl IPSMOro 10CTyIa

2.10.

Oynkun win 00bekThl. CMEeHa
napaurMbl

Tpu xura OOIT

CtpyKTypHI

OOBbsBIIEHHE KJ1acca.
OcCHOBHBIE DJIEMEHTHI KJ1acca.
Konctpykrop u nectpykrop
Co3znanue 3K3eMIUIIPOB Kacca
CraTtnyeckoe U JUHAMHAYECKOE
BBIJACJICHUC ITaMATHU
HacnenoBanue




2.11.

BBenenue

2D u 3D rpaduka

Cpena CLR

Coznanue npoexta CLR
BusyanbHOE MPOSKTHPOBAHUE
IIpuBsska koxa

PucoBanue rpaduyeckux npu-
MHUTHBOB Ha YKpaHe
AHAManus

3D rpaduka c 6udIHOTEKOH
OpenGL

2.12.

Beenenne. Heooxoanmocth
pabOoTHI ¢ MATPUIIAMU M MACCH-
BaMH

Anrebpa mMatpwuil.
OcobeHHOCTH pa3MelIeHHs
MacCHBOB B ITaMsITH KOMIIbIO-
Tepa

JnHamudeckoe BEIIEICHHE
naMsITH

OcobenHocTH pabOTHI C OBY-
MEPHBIMH MaCCHBaMHU

ITpumep 1. Beruucnenue omnpe-
JeITUTeIst

[Tpumep 2. Brruncnenue 06-
paTHOHN MaTpHUIbI

0,3

1,7

3auér

HToro 3a 2 cemecTp
72 yaca

17

34 | 3

0,3

17,7

6 mom uucie c 30 u J|OT

AJITOPUTMBI U

CTPYKTYPBI

JTAHHBIX

3.1

JIuneitHble CTPYKTYpbl JaHHBIX

Kontpons no pesynpratam
BBINOJIHEHHSI JTA00PaTOPHBIX
pabor

3.2.

PexypcuBHas o6paboTka
HEePAPXMIECKHUX CITUCKOB

KonTposs no pesynpraram
BBITIOJTHEHHS JJA00PATOPHBIX
paboT

3.3.

HepeBbs u neca

Konrpois o pesynsraram
BBITIOJTHEHUS JIAOOPAaTOPHBIX
pabot

34.

HcuepnbiBaromuii movck

KonTtpomns mo pesynsraram
BBINOJTHEHUS J1a00PaTOPHBIX
paboT

3.5.

BeicTpeIii nouck

Konrpois o pesynsraram
BBINOJIHEHUSI JTA00PATOPHBIX
pabot

3.6.

CopTupoBKka

KonTtpons mo pesynsraram
BBINOJTHEHUS J1a00PaTOPHBIX
pabor

3.7.

ANropuTMBI Ha rpadax

KonTposs no pesynpraram
BBINOJIHEHHSI JTa00PaTOPHBIX
pabor

3.8.

NP-nonssle U TpyIHOpELIae-
MBIE 3a/1aui

KoHntpons no pesynpratam
BBINOJTHEHHS JTA00PaTOPHBIX
pabor




0,3

1,7

3auér

4.1.

HToro 3a 3 cemecTp
72 gaca

OCHOBHBIE TIPUHIIAIIBI PaOOThI
B Cpelie KOMITBIOTEPHOTO MO-
nenupoBanus Wolfram Math-
ematica. To4HOCTb ITpeacTaB-
JICHHUA YUCJIOBBIX NAaHHBIX.

17 34 3

IHakeTnl KOMIIBIOTEPHOI'0O MO/

0,3

eJUPOo

17,7

BaHUA

Bamanne Ne 1

4.2.

OnepaTops! IPUCBAUBAHUS U
MOJCTAHOBKH; KOMaH/bI IIpe-
00pa3zoBaHMsI CHMBOJIBHBIX
BBIPAYKEHUH

Baganus Ne 2 u Ne 3

4.3.

Peanuzanus onepanuii Mmare-
MaTHYECKOTO aHaJIH13a

Bamganus Ne 4, Ne 51 Ne 6

44.

Pa6ora co CIIMCKaMM; BEKTOP-
HbIC 1 MAaTPpHUYHBIC OIICpaAllN

3amanue Neo 7

4.5.

Co3znaHue MoJb30BaTENbCKUX
GhyHKIH.

Bamanus Ne 8 u Ne 9

6 mom uucne ¢ 90 u JJOT

uszydeHue namepuaia Jlek'l,ﬂ/llz

4.6.

I'paduueckoe npencrasieHne
(yHKIHA.

Bamanmst Ne 10 m Ne 11

6 mom wucae ¢ 20 u JJOT

usyuenue mamepuaia JleKL[Mﬁ

4.7.

Peuienue nMHEMHBIX U TpaHC-
LEH/ICHTHBIX YpaBHEHUII; pe-
IIEHHE HEPaBEHCTB.

Bamanue Ne 12

4.8.

Pemenne muddepenmanbHbIX
ypaBHEHHUH

3aganue Ne 13

6 mom wucae ¢ 20 u JJOT

0,5

usyuenue mamepuaia JleKL[Mﬁ

4.9.

Co3ganne IMHAMHYECKNX 00b-
€KTOB

3amanne Ne 14

6 mom uucne ¢ 30 u JJOT

0,5

uszyuyenue mamepuaia ﬂel('b[uﬁ

0,3

1,7

3auér

HToro 3a 4 cemecTp
72 yaca

17 34 3

0,3

17,7

6 mom uucie c 30 u J|OT

BazoBrie monsaTHA

4 105

CraTh4ecKHe CalThl

0,5

CucTteMbl KOHTPOJIS Bepcuit

0,5

Basbl manHbIX

0,5

JluHamMu4ecKue cauThbl

0,5

5.6.

Bupryanusauus u KoHTeiHe-
pu3aLus

0,5

5.7.

Be6-nporpammupoBanue

0,3

1,7

3auéT




HToro 3a 5 cemecTp 17 34 3 03] 17,7
72 yaca

Bcero 85 170 | 15 | 1,5 | 88,5
6 mom uyucne ¢ 30 u /[OT 2 10

Conep:xanue pa3iae/ioB IUCHUNIHHBI:

Paznen 1.1.
Ilocmpoenue adbcmpaxyuii ¢ nomouibto YynKyuii

[IpocTteie BeipaxkeHus. Bri3biBatomue Boipakenus. IMmopt BHemHUX QyHKIUA. /lepeBbs BbIpa-
xeHuid. MHcTpykunu npucBoenus. Yuctele u Heuncthie GyHKIMU. OnpeaeneHue mojib30BaTelb-
ckux QyHKUIUNA. BeimomHenne nmomap3oBatenbekux GyHKIUH. OKpyKeHUsT U 00JaCTH BUANMOCTH.
Apudmernueckue oneparopsl. JIokaabHOE MPUCBOEHUE. Y CIOBHBIE HHCTPYKIUU. ByneBbl KOH-
TekcThl U omnepaTtophl. L{ukm while. Ilepenaya pyHkiuii B kauecTBe aprymMeHTOB. BiokeHHBIE
¢yukuuu. JIsmona-seipaxkenus. KappupoBanue. PekypcuBuble ¢pyHKImu. B3anMuas pexkypcus.
JpeBoBuaHas pekypcus.

Paznen 1.2.
Ilocmpoenue adbcmpakyuil ¢ ROMOULLIO OAHHBIX
Berpoennbie tunbl nanubix. [lapel. ['panunsr abctpakiun. Crnucku. Utepanus mo mocnenoBa-
tenpHOCTH. OOpaboTKa mocienoBaTenbHOCTEH. AGCTpakius nmocnegoarenbHocTu. CTpoku. Jle-
peBbsi. CBsasHble crucku. OObekTHAs Monenb. OOBEKTh U Kiacchl. ATpuOyTh kiaccoB. Hacie-
nosanue. CnoBapu. JlokanpHOe cocTtosiHue. HenokanbHoe nmpucBoeHue. Peannsanus cruckoB u
cnoBapeil. DpdexTuBHOCTH nporpammsl. [lopsaku pocta. MHOXKecCTBa.

Paznen 2.1.
Beseoenue ¢ npozpammuposanue
KpaTkast ucTopus BEIYMCIUTEIBHON TEXHUKH. Pa3BuTHE Teopun BbUnCIeHUNA. Pa3BuTre TexHO-
Joruu. Y cTpoicTBO KoMIbloTepa. Mctopus pa3Butus sS3bIK0B iporpammupoBanus. Co3naHue
nporpammMbl Ha C++. Komnuisiuus B komangHo# ctpoke. Cpena nporpammupoBanus Visual
Studio 2008. [Tpumep co3manus MPOCTEHIIEH MTPOrpaMMBI.

Paznen 2.2.
ba3zoevie rsnemenmut azvika C++ 1
Jupextuss! npenporneccopa. @ynkuuu. ['maBHas ynkuus main. [lepemennsie. KoHcTaHTHI.
Apudmernueckue onepatopsl. [Ipuopurersl. BBox BbiBoA B moToKke. MaccuBBI.

Paznen 2.3.
bazoevie snemenmul azvixka C++ I1
[TpocTeie 1 cocTaBHBIE ONEpalUy TPUCBaNBaHMs. Y HapHbIe onepauy. JIornueckue BhIpaKeHUsI.
Bunet oneparopos nukia. CTpykTypbl MHOkecTBeHHOTO BbiOOpa SWITCH. Pabora ¢ cumBoda-
MU U cTpokamH. YkazaTenu u ccbuiku. [lepeuncnenus. CocTaBHbIe TUIBI JaHHBIX. CTPYKTYpHI.

Pa3nen 2.4.
Ocobennocmu ucnonb308anus ykazameei u ccol10K
OcobenHoctu paboThl ¢ ykazareniMu. OcoOEHHOCTH UCIIONIb30BaHUs CChUIOK. Pa3nuuHble cro-
coOBI TIepe1aun JaHHBIX B QYHKINIO. MacCUBHI yKa3atenei. Yka3aTenu Ha ¢pyHkuuu. [lepe-
rpy3ka @yukuumii. Hlabnons! ¢pyHnkuuit. Pexypcus. [Ipumepst 00paboTKH CUMBOJIOB M CTPOK.

Pa3pnen 2.5.
Ocobennocmu nOMoOK06020 6600a-6v1600a. Daiiol.
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[Toroxu. Knaccel 1 00BEKTH TOTOKOB. BBOJI CHMBOJIOB M CTPOK C TIOMOIIBIO (PYHKITHIA-
3JIEMEHTOB. MaHUIyIATOphI TOTOKOB. PaboTa ¢ ¢aitnamu. Paiinel mociae10BaTeabHOTO J0CTYTIA.
@aiisibl TPSAMOrO I0CTYIIA.

Pasnen 2.6.
Beeoenue ¢ OOIL Knaccul.
Oyukun win 00bekThl. CMeHa mapagurMel. Tpu kuta OOIL. Ctpykrypsl. OOBsBICHUE KiTacca.
OcHoBHbIe 251eMeHTHI Kiacca. Konerpykrop u aectpykrop. Co3aaHue 3K3eMIISIPOB Kilacca.
CraTnueckoe U JMHAMHUYECKOE BhIaeleHne maMsatu. Hacinenosanue.

Pa3znen 2.7.
Jkpannaa zpaguka ¢ C++
Beenenue. 2D u 3D rpaduka. Cpena CLR. Coznanue npoekra CLR. BusyansHoe npoekTrupoBa-
Hue. [lpuBszka kona. PucoBanue rpaduueckux NpuMUTHBOB Ha sKkpaHe. AHumanus. 3D rpagu-
Ka ¢ Oubmmorekoit OpenGL.

Pa3nen 2.8.
Paooma c mampuyamu. Yxazamenu u maccuéni
Beenenne. Heo6xonumocTs paboThl ¢ MaTpULlaMH U MaccuBaMu. Anrebpa MaTpul.
OcoOeHHOCTH pa3MelIeHNs MaCCUBOB B aMATH KOMITbIOTEpA. JJMHaMU4YeCKO€e BbIICTICHUE MTaMsi-
TH. OcoOeHHOCTH PaboTHI ¢ AByMEepHBIMU MaccuBamu. [Ipumep 1. Beruucnenue onpenenurens.
[Ipumep 2. Boruncnenue o6paTHOil MaTpUIlbI

Pazpnen 3.1.
Juneiitnvle cmpykmypot 0aHHBIX
CTpyKTYyphl JTaHHBIX U anropuTMbl. CTEeK, ouepelb U JeK KaKk JUHEHHbIE CIUCKU (TOCIea0Ba-
TETLHOCTH) C OTPaHUYCHHBIMU HaOopamu omepanui (moctymna). CTek, odepenb U JIeK Kak ao-
CTPAKTHLBIC TUIIBI JAHHBIX: (I)YHKI_[I/IOHEUH:HBIC CHeI_II/I(bI/IKaLII/H/I 1 aKCHUOMBI. HpeﬂCTaBﬂeHI/Ie " pe-
anu3anus (HerpepbIBHAS, CCHIJIOUHAS B CBSI3aHHOW MaMSITH M Ha 0a3e BEKTOPA).
IIpuMeps! aropuTMOB, UCIIOJIB3YIOLIUX CTEK, OYEPEb, JEK.

Paznen 3.2.
Pexypcusnas obpabomka uepapxuuecKux CnUcCKog

PekypcuBHOe omnpenenenue U QyHKIMOHAIbHAs crenu(uKanms TUHEHHBIX CITUCKOB. Pexypcus-
HOEe ompenesieHne U GyHKIUOHATIbHAS crieu(UKaIys nepapXxudecknx (HEITMHEHHBIX) CITHCKOB
U S-BelpakeHHi. ba3oBble (yHKIMM (MHAMKATOPHI, CEIEKTOPHI, KOHCTPYKTOpHI). ToueuHas
dbopma 3anmucu S-BeIpaXEHUHN. 3allMCH C BApUAHTAMH B s3bIKaX BBICOKOTO YpoBHs. [IpencraBie-
HUE S-BRIpAXCHHUA W peanu3aius 0a30BbIX (QYHKIUN Ha S3bIKaX BHICOKOTO YPOBHS. DIEMEHTHI
(GYHKIIMOHAJIBPHOTO TPOrpaMMHUPOBAaHUS U pEeKypcHBHas 00paboTKa S-BbIpaKEHUI Ha S3bIKAx
BBICOKOTO ypOBHA. IIpuMephl UCIONB30BaHUST HETUHEWHBIX CHHCKOB: UG (depeHIupoBaHue
CUMBOJINYECKUX BBIPAKEHUH, NIEUCTBUS C IOTUHOMAaMU MHOTUX TTEPEMEHHBIX.

Paznen 3.3.
/epeevsa u neca
Onpenenenne nepesa, jgeca, OMHapHOTO jaepeBa. ['paduueckoe U TeKCTOBOE (CKOOOYHOE) TIpe-
craBneHue yeca. Crnenudukanus nepesa, jeca, OMHapHOTO JepeBa: 0a30Bble (YHKIIMU U aKCH-
ombl. EcrecTBeHHOE cooTBeTcTBHE OMHApHOTO JepeBa U Jjieca. OO0X0apl OMHAPHBIX JEPEBHEB:
PEKYpCUBHBIE M HE PeKypCHUBHbIE anropuTMbl. O0Xoabl nepeBa win jeca. [lpeacrasnenus u pea-
JN3aluu OMHAPHBIX EPEBHEB: CCHUTOYHAS peanu3allysl B CBSI3aHHOW MaMsITH, CCbUIOYHAS peaju-



3alMsl OrpaHUYEHHOTo OMHAapHOro JepeBa Ha 0a3e BekTopa. llpommTbie OMHApHbBIE IEPEBBA:
npenacTaBieHue, o0xof, BkIodeHue. [Ipumep ucronb3oBaHus OMHApPHBIX JEPEBHEB B 3ajaue
YIaKOBKH COOOIIEHUH: mpeUKCHBIE KOJIbI U OWHApHBIC IEPEeBbs, METOA KoaupoBaHus daHo-
[[lenHoHa, KpUTEPUI ONTUMAILHOCTH KO, aJITOPUTM KOJTUPOBaHUs (CxKaTHsl) WH(GOPMAIIUU 110
Xaddmeny (mocTpoeHue nepeBa, KOAMPOBAHWE U JIEKOAWPOBAHUE), TOKA3aTEIBCTBO OITH-
ManbHOCTH koja Xaddmena, HepaBeHcTBO Kpadra, Teopema KkoaupoBaHust B OTCYTCTBHE IIyMa
(9HTpOIMITHAS OLIEHKA CpeIHEH JIMHBI Koja). JlnHaMudeckoe koaupoBanue mo Xahdmeny.

Paznen 3.4.
Hcuepnuviearowjuii nouck

[Touck ¢ Bo3BpamenueMm (backtracking). OOmwuii anroputm. [Ipumep: 3amada o dep3sx. Yco-
BepieHCTBOBaHUS. OIeHKa CIOKHOCTU BBIMOTHEHU: MeToa MonTe-Kapno. Jlpyrue croco0Os
IPOTPaMMHUPOBAHUS MTOMCKA C BO3BPAIICHHUEM: PEKYPCHsl M UCIIOIB30BaHUE MAaKpOCpeaCcTB. Me-
Tox BeTBel u rpanui. OOmias cxema. 3ajlada KOMMHUBOSDKEpA: pelieHre METOA0OM BETBEH U rpa-
HUI[. DBPUCTUYICCKUE METOJMBI: OrpKanmiero cocena, Ommkaimero ropoaa. OmeHKH MpHOIIKe-
HUSL.

Junamuueckoe nporpammupoBanue. [Ipumep (kpaTuaiiiiuii myTh B CJIOMCTOM ceTH) M oOas
uzes. 3ajaya onpeneaeHus MopsiiKa YMHOKEHUS [IETOYKH MaTPHIL.

Paznen 3.5.
Bbovicmpuouin nouck

[Touck u apyrue onepanuu Han Tabnuunamu. [locnenoBarenvHbll M OMHAPHBINA MOUCK. buHap-
HBIE JiepeBbs noncka. CiyvaiiHple OMHApHBIC IepeBbs Mmoucka. [logcder yucna CTpyKTypHO pas-
JUYHBIX OWHApHBIX JAEPEBbEB C 3aJIaHHBIM YHUCIIOM Y35I0B. CpeqiHee BpeMsl MOKUCKa B CIIy4aiHbIX
nepeBbsix. PannoMusnpoBaHHble OMHApHBIE AepeBbs noucka (Treaps). OnTuManbHble OWHAPHBIC
JIEPEeBbsl MOKCKA. AJTOPUTM MOCTPOCHHS ONITUMAIBHOTO JIepeBa. XOopolinue OMHAPHBIE 1ePEBbs
noucka. COanmaHcupoBaHHBIE MO BbIcoTe OMHapHble nepeBbs (ABJI-mepeBbs). Bxitouenue B
ABJI-gepeBo. Hckmouenue u3 ABJI-nepeBa. OueHKa CIOKHOCTH B XyJLIEM Cilydae: AEPEBbs
Oubonayuu. Peanuzanust yrnopsao4eHHBIX JUHEHHBIX CIUCKOB Ha 0ase ABJI-nepeBbeB min
PaHIOMU3HPOBAHHBIX JiepeBbeB. Onepanuu MOMCKA, BCTaBKU M yJAJEHUS JEMEHTOB; Olepa-
LIUYU CLEIUIEHHS U paCIlEIJIEHUs CIIUCKOB. 2-3-a1epeBbs. b-nepeBbs. Meroa noucka ¢ UCIONIb30-
BaHUEM (DyHKIIMU pacCTaHOBKH (XemupoBaHue). Pazpenienre KouM3uil: MeTo/l BHYTPEHHHUX U
BHEIIIHUX LEMO0YEK, METOJ] OTKpHITOH anpecanun. KosadduuumeHt 3arpy3ku, ONEHKH CIOXKHOCTH.
Br16op ¢yHKIIMM paccTaHOBKH. 3ajada moucka noAcTpoku. AnroputMm Kayra-Mopuca-Ilparra.
Anropur™m boyepa-Mypa.

Pazpnen 3.6.
Copmuposka

3amaua COPTUPOBKHU (BHELIHEH U BHyTpeHHei). COpTUpOBKa BCTaBKaMH, 0OMEHaMH, BHIOOPOM.
brictpas coptupoBka Xoapa. IIpouenypa pasznenenusi. PekypcuBHBIN U HE PEKYPCUBHBIN aJIro-
PUTMBI OBICTPOI COPTUPOBKU. AHAIU3 CIOKHOCTH. ONTUMH3AIMS IPOrpaMMbl (HEMOJIHAs Cop-
tupoBka). [lupamunansHas coprupoBka (HeapSorting): TypHUpHass COPTUPOBKA, MOCTPOCHHE
NUPaMUJIB] U TTOJTHOE YIOPsII0YeHHEe. AHANIN3 CII0KHOCTH aroputMma. Pacnpenensromas (nopas-
psanHas) coptupoBka. CpaBHEHHE AITOPUTMOB M TPOTpaMM BHYTPEHHEH copTUpoBKd. Huxk-
Hsisl TpaHULA CJIOKHOCTH 33J1a4 COpTUPOBKHU. OnTUManbHas cOpTUpPOBKa. BHEWIHAS copTUpOB-
ka. [Ipoctoe cnusanue. EcrecTBeHHOE cimsiHue. 3a/ladya MOMCKAa MEIMaHbl: alroOpuT™M Xoapa, Ju-
HENHBIN aNropuT™M. AHaJIU3 CI0XKHOCTH.

Pa3nen 3.7.
Anzopummut na cpagax
I'padsi: onpenenenus u npuMepsl. YnopsaoueHHsld rpad. IlpeacraBnenus rpados: marpuia
MHIUACHINN, MaTpuIla CMEKHOCTH, CIIMCOK Iap, CTPYKTYPa CMEKHOCTH (CITMCKH MHIMCHTHO-
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ctr). [IpeoOpazoBanus npencraBieHnid. OcToBHBIE JepeBbs rpada. MUHHMaIbHOE OCTOBHOE
nepeBo. Teopema "o MunumanbHOM pebpe”. Kaaubiit anroputm (Kpackam). Anroputm "Oiu-
xaifmero cocena" (ITpum, Jlefikcrpa). ITouck B rpade: anroputm nometok. [lonck B mupuny.
[Touck B rmy6uny. CBsI3HbIE KOMIIOHEHTHL. ANTOpUTM cioxkHoctd O(m*log n) moctpoeHust Mu-
HUMAaJIbHOTO ocToBa. [locTpoeHne u cBOMCTBA OCTOBHBIX JIEPEBHEB NPU MOUCKE B INIyOHHY U B
mupuHy. [louck B riryOuHy M TOnojoruyeckasi COpTupoBka. HaxoxxieHre KOMIIOHEHT JABYCBSI3-
HOCTH: TOYKH COWICHEHHs rpada M UX CBOWCTBA B INIyOMHHOM OCTOBHOM JiepeBe. AJTOPHTM
HAXOXKJCHUS KOMIIOHEHT ABYCBA3HOCTU. CuibHas cBA3HOCTh. [louck B rimyOuHy B oprpade. A-
TOPUTM HaXOXKICHHUS CHIIBHO CBS3HBIX KOMIOHEHT. KITHKH. AJTOPUTM MOPOKICHUS KITUK Tpada.
Kparuaiimme nmytu B rpade. Kparuaiimme nytu oT ¢pukcupoBanHoi BepiinHbl. Ciiydail HeoTpH-
LaTeNbHbIX BecoB: anroput™m Jelikctpel. Anroputm ®opna-bemnnmana. Kparuaiimue mytu B
6eckoHTypHOM rpade. KpaTuaiimue nyTd MeXIy BCEMH MapaMu BEpIIMH. MaTpula CMEXHO-
CTH, MaTpuLla JOCTHKUMOCTH M TPAH3UTHBHOE 3aMbIKaHHE OTHOILEHUS, aJrOpUTM Y Opllajia.
Anroputm ®noiiaa-Yopania BBIYMCICHUS PACCTOSIHUN MEX]ly BCEMHU MapaMu BEPILIUH, OAHO-
BPEMEHHOE IIOCTPOEHUE My TEH.

Paznen 3.8.
NP-nonnsie u mpyonopeuwiaemole 3a0aqu

MaccoBas 1 uHaUBUAYyadbHas 3aa4d. CI0KHOCTh aIropuT™Ma M KOJAMPOBAHHE BXOJIHBIX U BbI-
XOJHBIX NaHHBIX. [lommHOMManbHEIE adropuT™MEI U Ki1ace P. HenerepMuHupoBaHHbIE aITOPUTMBI
u kiacc NP. Paznuunbie opMbl MOCTAaHOBKH 3a7jad KOMOMHATOPHOW ONTHUMH3AINU: ONTHMH3a-
IIMOHHAsl, BBIUMCIUTENBHAs, popMa pacnio3HaBaHus. [Ipumepsl. [TonuHomMuansHas npeodpasye-
MocTb 3a1a4d. NP-tpynnbeie u NP-nonsble 3agaun. 3ajgada o BBINOJIHMMOCTH OyjieBa BbIpaXke-
HUsI, IPEJCTaBICHHOTO B KOHBbIOHKTUBHOM HOopManbHOU opme. [lokazarenbcTBo NP-mogHOTHI
3a7a4l O BbINOJHUMOCTU. [IpeoOpazyemMocTh 3agaud O BBIIOJHUMOCTH B 3ajady o 3-
BBINOJIHUMOCTH. [loIMHOMUaNbHOCTh 3aa4u O 2-BBINOJHUMOCTHU. 3ajaua o kiuke rpaga. Ilpe-
00pa3yeMocCTh 3a/1a4i O 3-BBIIOJIHMMOCTH B 33/a4y O KJHMKe. 3ajada O MHOTOIPOIIECCOPHOM
pacriucannu (MIIP). TIpeoOpasyemocth 3amaum o knuke B 3amady o MIIP. 3amaga o 0-1-
prok3ake u kpunrorpadus. [Ipaktuueckoe pemenre NP-monHbIx 3a1a4.

Pa3znen4.1.
OcHogHble npunyunvl padomul 6 cpede KomMnoviomepHoz2o mooenuposanua Wolfram
Mathematica. Tounocme npedocmaenenus 4uci06vlX OAHHBIX.

Beenenne. MoaenupoBanne (pU3MUECKUX MPOILECCOB U SBICHHUNA - IEJIM, METOIBl M TOJXOJBI.
CoBpemennblii Matematndyeckuil maker Wolfram Mathematica. Bo3moxxHOCTH makeTa, OCHOB-
Hbl€ KOMaH/Ibl I1aBHOT'O MEHIO. UMCIIOBBIE TUIIBI JAHHBIX: LIE€JIbIE, BEIIECTBEHHbBIE, PALIMOHAIIb-
Hbl€, KOMIUIEKCHbIE; apu(MeTHYECKHEe JeHCTBUSA; BCTPOCHHbIE KOHCTAHTHI; aOCOIIOTHO TOYHBIE
U IpUOIMKEHHBIE BBIPAXKEHUS; QYHKIUS YHCIECHHOTO MPUOJIMKEHUS; DJIEMEHTapHbIE MaTeMaTH-
yeckue QyHKIUH.

Paznen 4.2.
Onepamoput npuceausanus u NOOCMAHOEKU; KOMAHObL NPEOOPA30BAHUA CUMBOILHBIX Bbl-
padiceHull.
OrniepaTopbl PUCBaNBaHUs: HEMOCPEICTBEHHOTO U OTJI0KeHHOT0. [lo/icTaHOBKY, co3/lanne Tab-
JIUI] 3HaYeHUH (QYHKUIUN ¢ TOMOIIBIO OorepaTopa MoAcTaHoOBKY; odopmienue tabnui. [Ipeobpa-
30BaHUS CUMBOJIBHBIX BBIPOKEHUH: aJlreOpanvecKiuX MHOTOYICHOB, PAIIMOHAIBHBIX, KOMIUICKC-
HBIX, TPUTOHOMETPUUECKUX BBIPAXKEHUH; TOJICTAHOBKY; YIIPOUIEHUE CUMBOJIBHBIX BBIPAKEHUM.

Paznen 4.3.
Peanusayusa onepayuii MamemamuyecKko2o aHAIU3A: 6bIYUCTCHUE CYMM, NPOU3E8EOEeHUI],
npeoenos, paznoxcenuii 6 pao Teitnopa, npou3eo0HbIX U UHMEZPAI08.
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Peammzanus B cpene Wolfram Mathematica OCHOBHBIX Omepaiuii MaTeMaTH4eCKOTO aHaIH3a:
KOHEYHBIX U OECKOHEYHBIX CyMM, NPOU3BEACHHUN, OJJHOCTOPOHHUX U JIBYCTOPOHHMX IpEAEJIOB,
pasnosxenue B psaa Teiinopa u psix Maknapena; nuddepenimpoBanue GyHKIUH; aHATUTHISCKOES
Y YUCJIEHHOE BBIYHMCIICHUE UHTETPAJIOB: ONPEACIEHHBIX, HEONPEAEIEHHBIX, KPATHBIX, TBOMHBIX.

Pa3znen 4.4.
Paboma co cnuckamu; 6eKmopHbsle u MampuyHsle onepayuu
Coznanue U KOHCTPYHUPOBAaHHE CIIMCKOB; apu(METHUYECKUE OMEepaIii CO CIHCKaMH; MpUMEHe-
HUE 3JIEMEHTApHBIX (QYHKIMN K CIHMCKaM; MPEICTAaBICHUE BEKTOPOB U MATPHUIl B BUJE OJHO- U
JIByXYpPOBHEBBIX CITUCKOB; BEKTOPHBIC U MAaTPUUHBIEC OTIEPAIIUH.

Pa3nen 4.5.
Co30anue nonv3oeamenbCcKux QyHKyui.
Co3naHue Moyb30BaTENbCKUX (YHKLUH: MpocTeiiiee onucaHue (YHKUUH; OCOOCHHOCTHU HC-
MI0JIb30BaHUsl ONEPATOPOB HEMOCPEICTBEHHOIO U OTJIOKEHHOTO NMPUCBAaUBAHUS; ONMHUCAHUE MHO-
KECTBEHHBIX (DYHKIUI1; co3aaHne pa3pbIBHBIX PYHKIMI U GYHKIUN C yCIOBUSIMHU.

Pa3nen 4.6.
I'paghuueckoe npedcmaesnenue ghynxkyuii.

JIBymepHble rpaduueckue GyHKIMU: N300pakeHre (QYHKIMNA, 3aJaHHBIX SIBHO B JI€KapTOBBIX U
NOJISIPHBIX KOOpJHMHATAX; CO3/laHHE TpadUKOB TOUYCYHBIX (YHKIHWH; TOCTpOCHHE TpaduKoB
(GyHKUMH, 3aJaHHBIX MapaMeTPUUeCKu M 3aJaHHBIX HesABHO. Mcmosb3oBaHue onuuii rpadude-
ckuX (QyHKIWHA 17151 ohopMIIeHNUs TPaHKOB.

Pa3znen4.7.

Pewienue cucmem nuHeliHbIX U MPAHCUEHOECHMHBIX YPAGHEHUIL; PeuleHue Cucmem Hepa-
6encme.

AHaJIUTUYECKOE TOYHOE U MPUOIMKEHHOE PELIEHUE MOJTMHOMHUAIBHBIX U TPUTOHOMETPHUUECKHUX
YpaBHEHHI; UUCIIEHHOE pelICHHE TPAHCLEHIEHTHBIX YPAaBHEHUI; pellieHne HepaBeHCTB. AHAIN-
TUYECKOE TOUHOE U MPUOIMKEHHOE PELICHHE CUCTEM MOJMHOMHMAIBHBIX U TPUTOHOMETPUYECKHUX
YpaBHEHMI; YUCIEHHOE PELIEHNEe CHCTEM TPAHCLCHJCHTHBIX YPaBHEHUH; pelIeHUe CUCTEM He-
PaBEHCTB.

Paznen 4.8.
Pewienue cucmem ougphepenyuansvnvix ypasnenuii: anaiumuiecKoe, YucieHHoe; Chocoobl
npeocmasienus pe3yibmamos 6bl4UCAeHUIL.
AHaMTHYECKOE W YHUCIICHHOE pemieHrue auddepeHnaIbHbIX YpaBHEHHM: 00IIee pelleHHe,
YaCTHOE pEeIlIeHUE, HaualbHbIE U TPAHUYHBIE YCIOBUSI. AHAUTUYECKOE U YHCIEHHOE PEIICHUE
cucteM auhepeHInaNTBHBIX YPAaBHEHUI; CITOCOOBI MPEICTABICHUS YUCICHHBIX PEIICHH.

Pa3nen 4.9.
Co3oanue ounamuueckux 00vbeKmoa.
[Toctpoenue rpa¢ukoB B AMHAMUYECKOM pPEXHMME; CO3/IaHUE JTUHAMMUYECKH YIPABISAEMBIX 3J€-
MEHTOB /7151 oopMiteHUs rpadUKoB; 0hOpMIICHHE TAHEIN YIIPABIISIOUINX JIEMEHTOB.

Pasnen 5.1.
ba3zoevie nonamus
l'uneprexkct. HTML. Bpay3zepsl. URL, HTTP, DNS, web-cepsepsi.

Paznen 5.2.
Cmamuueckue caiimol

Cpenctsa otnanku. Pecypcst HTML-ctpanun. Craruueckue caTbl. XOCTHHT.

Paznen 5.3.
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Cucmembl KOHmMPOA 6epcuil
Hcropust cucteM KOHTpOIIs Bepcuid. [leHTpanin3oBaHHbIe U ACICHTpATU30BaHHbIE cUCTeMbI. Git
u GitHub.

Pasnen 5.4.
Bba3vl oannvix
[Ipennoceinku 11s osiBICHUS 0a3 JaHHBIX. PensiiimonHbie 0a3bl JaHHBIX. SI3BIK CTPYKTYPHUPO-
BaHHBIX 3ampocoB. ORM. NoSQL 6a3bl JaHHBIX.

Paznen 5.5.
Hunamuueckue caiimol
Oco0eHHOCTH ¥ BOBMOKHOCTHU InHamMHuueckux caitoB. LAMP crek. [Ipumep pazBépThiBaHMs
IUHAMHYECKOI0O caiita.

Paznen 5.6.
Bupmyanusayus u konmeiinepusayus
Bupryanuzauus u Bupryanssbsie MaminHbl. Konteitnepuzanus, LXC, docker. O0naunble cucre-
MBI BupTyanuzanuu. Opkecrparus.

Paznen 5.7.
Beo-npozpammuposanue
[Ta6nonel. Beb-hopmebl. baza nansbix. [Tonb3oBatensckue norunsl. Ctpanuna npoduis U aBa-
tapbl. OOpaboTka ommook. [loanucunku, KOHTakThl U Apy3bs. PazouBka Ha crpanuusl. [loa-
JiepKKa 3JIeKTpOHHOM nmouTsl. PekoncTpykius. Jlata u Bpems. [18n u L10n. Ajax. Yioyuiienue
CTPYKTYpBI ipuiioxkeHust. [loaHoTeKcTOBBINM ouck. Pa3sBepTriBanue B Linux. PazBepTriBanme Ha
Heroku. Pa3BeprtriBanue Ha Docker konTelinepax. Marus JavaScript. YBenomieHus MoJjb30Ba-
teneid. DonoBwie 3anaun. HTEepdeiics! mpukiagHoro nporpaMmmupoBanust (API).

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM 4YHCJIe TEXHOJOIMHU 3JIeKTPOHHOro 00y4eHUs W
AUCTAHIMOHHBIE 00pa3oBaTeIbHbIe TEXHOJIOTHH, UCIOJIb3yeMble MPH OCYLIEeCTBJIEHHH 00-
Pa30BaTeJbHOIO NMpouecca No AMCHUIINHE

B nporecce 00ydeHust HCMIONIB3YIOTCS CIASAYIOMNE 00pa30BaTEIbHbIC TEXHOJIOTHH:

BBogHasi JexkuMs — [aeT NEpPBOE LEJIOCTHOE NPEACTABICHHE O JUCLHUIUIMHE H
OPUEHTHUPYET CTYJCHTA B CHUCTEME WM3YUYCHHUS NaHHOW MUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro pOJIbI0 U MECTOM B CHUCTEME y4EeOHBIX NHUCIMIUIMH U B
CHUCTEME TOATOTOBKH B IenoM. [laeTcst kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKH U
MPaKTUKH, TOCTHXKCHHS B 9TOM cepe, MMEHa U3BECTHBIX YUEHBIX, U3JIarafOTCsl TIEPCIICKTHBHbBIC
HampaBJIeHUs1 uccienoBaHud. Ha 3ToMl  JeKuMM  BBICKA3bIBAKOTCS  METOOUYECKHE U
OpraHU3aIMOHHBIE OCOOCHHOCTH PabOTHl B paMKaxX JaHHOW IUCIUIUIMHBI, a TaKXKe JaeTcs
aHaJU3 PEKOMEHIyeMOM yueOHO-METOIUUECKOM JTUTepaTyphl.

AxkaneMuyeckas JeKIHUA ¢ 3JeMeHTaMH JieKIHu-0eceabl — ITOC/ISIOBATEILHOE H3JI0XKe-
HUE MaTepHalia, OCYLIECTBIsIEMOE MPEUMYIIECTBEHHO B BUJE MOHOJOra MpernojaBareis. Jie-
MEHTHI JICKIIUU-0eceIbl 00ECIIeYNBAIOT KOHTAKT MPETOaBaTelisi ¢ ayIUTOPHEH, 9TO MO3BOJISET
MPUBJIEKATh BHUMAHUE CTYJICHTOB K HamOojee BaXHBIM TeMaM AWCIMUILTUHBI, aKTHBHO BOBJIC-
KaTh MX B y4eOHBIN MpoIlecc, KOHTPOJIUPOBATH TEMIT M3JI0KEHUS YU4EOHOTO MaTepHalia B 3aBH-
CHMOCTH OT YPOBHS €TI0 BOCIIPUSITHUS.

[Ipy yTeHWU JEKIHMI KUCIIOIB3YETCSl TEXHOJIOTHS MPOOJEMHOTO 00ydeHHus (TIOCIeI0BaTEb-
HOE W LEJIEHANPABICHHOE BBIIB)KEHHE MEpeNl CTyACHTOM MO3HABaTEIbHBIX 3aad, pasperias
KOTOpbIE€ CTYJEHThl aKTMBHO yCBauMBarOT 3HaHUs1). Kypc mocTpoeH Ha mpHUHIMIAX CUCTEMHOTO
noaxoAa K 0T00py MpOrpaMMHOTO MaTepHayia U OMpPENeNICHUIO TTOCIIEIOBATEILHOCTH €ro u3yyde-
HUS CTYyACHTaMH, UYTO TMPEyCMaTPUBAET TITyOOKOE U3yUeHHUe TIpeaAMETa.

JlabopaTopHasi paGoTa — opranuzaius yueOHo# paboThI ¢ peaTbHBIMH MaTePHATLHBIMU U
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MH(POPMALMOHHBIMUA O0BEKTaMH. 3a/1auel 1ab0paTOPHBIX 3aHATHH, POBOAMMBIX B KOMITBIOTEP-
HOM KJiacce, SIBJISETCSl HEMOCPEACTBEHHOE (POPMHUPOBAHUE HEOOXOIMMBIX YMEHUH M HaBBIKOB
yTeM paboThl CTYAEHTOB HaJ IOCTABJICHHBIMHU MPENOaBaTeNIeM 3a1ayaMu. BeinoiaHeHue y4ueo-
HBIX 33/1aHUI POBOAMTCS B MHTEPAKTUBHOU (hopMe: pelIeHne TBOPUECKUX 3a/laHui, HHAUBUITY-
QIBHBINA ¥ TPYIIIOBOH IMOMCK PEIICHH MOCTABICHHBIX MPOOJIEM, COBMECTHBIN C MPETIOAaBaTEIeM
aHAJIN3 NOJIYYEHHBIX PE3YJIBTATOB.

KoncynabTanmum — Buj y9eOHBIX 3aHATHH, SIBJISFOIIANACS OIHON W3 OPM KOHTPOJIS Camo-
CTOATENILHOW paboThl CTyeHTOB. Ha KOoHCyNnbTalMaX 1Mo npock0e CTyIEHTOB pacCMaTpHUBAIOTCSA
HauboJee CI0XKHbIE MOMEHTHI P OCBOEHUHU MaTepuaia JUCIUIUIMHBL, IPEenogaBaTellb OTBEYaeT
Ha BOIPOCHI CTY/IEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IPOLIECCE CAMOCTOSATEIbHOM pabOTHI.

KoHTponps kadecTBa yCBOEHMsI MPOTrPaMMHOIO MaTepuaja MPOBOAUTCS C YYETOM padOTh
CTYZICHTOB Ha JICKLIUSAX U JJAOOPATOPHBIX 3aHATHUSX.
CamocrosTenbHas padoTa CTyAE€HTOB 3aKJIIOYAeTCs B MPOPabOTKE KOHCIIEKTa JIEKLUH, U3y-
YEHUU PEKOMEHOBAHHOW JIMTEPATYPhl, BHIITOJIHEHUH JOMAIHUX U UHAUBUAYAJIbHBIX 3a1aHUM.
B npouecce 00ydeHns: HCHOIB3YIOTCA CIEIYIOIUE TEXHOIOIMH 3JIEKTPOHHOIO 00y4YeHUs
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIC TEXHOIOTHU:
DJIeKTPOHHasi Bepcusi y4eOHoro kypca «MHpopManMoHHbIe TEeXHOJOTHH W
NPOrpaMMHUPOBAHUE» B KOTOPOM:
- TpeACTaBJIEHBI 3aJJaHMsl Ul CAMOCTOSATENIbHOW pabOThl O TEMAM AUCLUIUINHBL;
- INIPEACTaBJIEHBI TEKCTHI JIEKIMM 10 TEMaM JUCLUIIINHBL,
- TPEeACTaBJIEH CIHUCOK y4eOHOH JIMTEpaTyphl, PEKOMEHIyEeMOM JUIsl OCBOCHUS AUCLUILIN-
HBI;

6. IlepeyeHb JUIEH3MOHHOTO W (WJIH) CBOOOJHO PACNPOCTPAHSAEMOr0 MPOrpaMMHOro odec-
NneYeHnsl, MCIOJIb3yeMOro NMpH OCYLIECTBJIEHHH 00pa30BaTelbLHOr0 Mpolecca Mo JAUCIU-
ILUINHE

B npouecce ocymecTBiieHus: 00pa30BaTENLHOTO MPOLecca MO TUCIUILIMHE UCTOIb3YIOT-
csl:

U1 IPOBeIeHUsT Ta00PaTOPHBIX 3aHATHIA:

— penakTop nporpaMmmHoro koaa Sublime Text 4;

— s13BIK TIporpamMmmupoBanus Python 3;

— maket Visual Studio 2009 Express Edition

— nakeT Wolfram Mathematica;

— OC Linux;

— BeO-cepBeprl Nginx, Apache;

— reHepaTop cratudeckux cantos Hugo.

Ut (pOpMHUPOBAHUS MATEPUAIOB I TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOBEACHHUS
POMEKYTOYHOM aTTeCTaIMH, A1 (OPMUPOBAHUS METOIUMICCKUX MATEPUAIIOB 110 TUCIUILTHHE:

— mnporpammsl Microsoft Office;

— Adobe Acrobat Reader.

7. llepeyeHb coBpeMeHHBIX NMPO(ecCHOHAIBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CIIpa-
BOYHBIX CHCTE€M, HCIOJb3yeMBbIX NPH OCYLIECTBJICHHMH 00pPa30BATEJBLHOIO Mpouecca Io
AMCUMILIVNHE (TPH He00X0AMMOCTH)

B nponecce ocyniecTBiieHuss 00pa3oBaTeabHOIO MpoIecca M0 JUCHUIUIMHE UCTIONb3YIOT-
csl:

ABroMaTtusupoBaHHas  OubOnmoTeyHo-uHPOpManmonHas cucrema «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php
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8. IlepeyeHb OCHOBHOI W JONMOJHUTEILHON y4eOHOH JIMTEPaTyphbl, pecypcoB uHpopManu-
OHHO-TeJIEKOMMYHHKAIMOHHOMH ceTH «HTepHeT» (IPU HEOOXOAUMOCTH), PEKOMEHIYeMbIX
AJI5l OCBOCHMS AUCHMILIUHBI

1.1.

2.1.
2.2.
2.3.
24.
3.1.
3.2
4.1.
4.2.

4.3.

5.1.

2.1.

2.2.

3.1

3.2

4.1.

4.2.

a) OcHOBHas IUTEpaTypa:
Abenbscon X., Caceman [x. [Dx. Crpykrypa u Mutepnperanus Komnberorepusix [Ipo-
rpamm. — JloOpoceet, KAV, 2010. — 608 c. http://newstar.rinet.ru/~goga/sicp/sicp.pdf
(pacmpocTpaHnsercs CBOOOJTHO 1o JULICH3UU CC).

X. Hetiten, I1. lefiten Kak nporpammupoBats Ha C++, M: bunom 1998.

T.A. ITaBnosckas, FO.A. lllynak C/C++ CtpykTypHO€E IpOrpaMMHUpPOBaHHE

b. Crpaycrpyn A3bik nporpammupoBanust C++. M: bunom 2005.

H. Kynprun Visual C++ B 3agauax u npumepax, CI1b: BXB-IletepOypr 2014.
AnroputMmel: moctpoenue u ananu3. / T. Kopmen, Y. Jleiizepcon, P. Pusect, K. Illtaiin;
nep. ¢ anria. M. B. Kpacukosa, H. A. Opexosoii, B. H. Pomanosa - 2-e u3a. M.: Bunbsmc,
2012. 1290 c.

Axo Ansdpen B. CTpyKTypbl JaHHBIX U aNrOpUTMbIL: Yueb. mocobue /i By30B. / A. B.
Axo, JIx. 3. Xonkpodt, k. 1. Yiaeman. [lep. ¢ anrm. - M.: Bubsimc, 2000. 382 c.
Bonbdpam Crusen «dnementapHoe BBeieHHe B s3Ik Wolfram Language» / [pecypcbl
cetu Murepner]. URL: https://itnan.ru/post.php?c=1&p=273601

MATHEMATICA ITIOAJEPXKA / [pecypcsl cetu MaTepner]. URL:
https://support.wolfram.com/ru/

StatProjectRu: Marepuansl no Wolfram Mathematica / [pecypcsl cetn UnTeprer]. URL:
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematic
a/37

I'punrbepr Murens PazpaboTka BeO-nipritoxkeHuit ¢ ucnosbzoBanueM Flask Ha si3pike
Python. — JIMK Ilpecc, 2016 — 272 c.

0) JlononHuTENIbHAS JUTEPATYpPa:
b. Crpayctpyn A3bix nporpammupoBanus C++ cranmapt 11 Kparkuii kype, M: bunom
2017.
A.H. BacunseB Camoyuutens C++ ¢ 3amauamu u npumepamu, CIIb: Hayka u TexHuka
2017.

. CemxBuk P. ®ynnamentansubie anroputMel Ha C++: nep. ¢ anri. / P. CemxBuk - M.

HuaCo¢tIOII, 2002. 687 c.

Bupt H. Anroputmsl u ctpyktypsl Aansbix: [lep.c anrn. / H.Bupr - 2-e uza.,ucnp. -
CII6.: HeBckuii quanext, 2001. 352c.

WnmroctpupoBaHHblii camoyuntesb o Mathematica [pecypcest cetn UnTeprer] / Pexum
nocrtyma: http://samoychiteli.ru/documentcontents22198.html

OnemenTapHoe BBeeHue B Wolfram Language Ha pycckom [pecypcbl cetn MHTepHer] /
Pexxum  poctyma:  http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-
language-na-russko/

9. MaTepuajbHO-TeXHUYeCKas 6a3a, HeoOXoAUMAs 1JIsl OCYIIeCTBJIECHNUsI 00Pa30BaTEIbLHOT0
npouecca no JTUCHUIINHE

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKaH 6a3a, H606XOI[I/IM8.$I AJI1 OCYIICCTBIICHU A O6pa3OBaTeHLHOFO

nmpounecca no JUCUHUINIMHE BKIIIOYACT B CBOM COCTaB CIICIIUAILHBIC IIOMCIIICHHS

- yueOHbIe ayIUTOPHH U1 IPOBEICHUS 3aHATUHN JIGKLIMOHHOTO TUIIA;
- yueOHbIe ayAUTOPUH I IPOBEJICHUS IPAKTUUECKUX 3aHATHI (CEMUHAPOB);
- yueOHbIe ayIUTOPHUH Il IPOBEIEHUS IPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIUH;
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- yueOHbIe ayJUTOPHUH JJIsl IPOBECHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTa-
L1H;

- IOMEIIEHHUS ISl CAMOCTOSTENbHON paboThI;

- IOMELIEHNUs M XpaHeHUs U NPOPUIAKTHUECKOro OOCIY)KHBAaHUS TEXHUYECKHX
CpeACTB OOyYCHHS.

ITomemenuss aAns caMOCTOSTENbHON pabOThl 00YYarOIIMXCsSl OCHALIEHb KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOUEHHS K cetn «MHTepHeT» M obecredeHneM AOCTymna K
3JIEKTPOHHON MH(OpMaLMOHHO-00pa3oBaTesbHOM cpene SApl'Y.

Yucno nocagoyHbIX MECT B JIEKIIMOHHOW ayAUTOpUM Oousiblie 100 paBHO CIHCOYHOMY
COCTaBy IOTOKA, a B ayJUTOPUHU I J1a0OpaTOPHBIX — CIIUCOYHOMY COCTaBY IpYMIIbl 00y4daro-
LIUXCS.

ABTOpBI:

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

Jouen kadenpsl

HaHoTexHOI0THY B AJIEKTPOHHKE, K.().-M.H. O.C. Tpymun

[Tpodeccop kadeaps

MHUKPORJICKTPOHHUKH U 0011el GU3UKH, 1.¢.-M.H. C.O.upsesa
QONNHCHOCD, YUEeHAsl CMENneHb n.0. amunus
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ITpnioxenne Nel k paGouei nporpaMme U CHHUIIIMHBI
«HMHpopManMOHHbIE TEXHOJIOIMH U POrPAMMHPOBAaHHE, YACTh 3»

®oH] O1IEHOYHBIX CPeACTB
A1 IPOBe/IeHNsl TeKylero KOHTPOJIsA yCleBaeMOCTH
U MPOMEKYTOYHOI aTTecTAlMU CTYAeHTOB
10 AUCHMILIHHE

1. TunoBbIE KOHTPOJIbHBIC 3aJaHUA UJIH MHBbIC MaTE€pHaAJIbl, UCII0JIb3yE€MbIC B IIPOIECCE TE-
KYWIEro KOHTPOJIAA yCII€EBACMOCTH

Texyuiuii KOHTPOJIb YCIIEBAEMOCTH OCHOBAH Ha aHAJIN3€ BBIMOJIHEHHSI TJa00pAaTOPHBIX 3aaHUH.
3aoanusn no pazoeny 1
3aoanusn no pazoeny 1.1.
1. Bonpocwvt Ne 1-5 https.//u.1337.school/hw _01/.

2. Bonpocwvl Ne 1-5 https://u.1337.school/hw_02/.
3. Bonpocwt Ne 1-6 https.//u.1337.school/hw_03/.

3aoanusa 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/.
Bonpocwvr Ne [-2 https://u.1337.school/hw_06/.

N~

3aoanusn no pazoeny 2

1. 3amanbsl 2 BekTOpa co cieayroummu koopauHatamu: a = (L1,0)u b =(0,0,1) .Beruucnutsb

KOMITOHEHTbI BEKTOPHOT'O ITPOU3BEJICHUS C = [Zz X b] . PezynpTar 3anucars B ¢ait.

2. 3aganbl 3 BeKTOpa co cieayrommmMu koopauHaramu: d = (1,1,0), b =(0,0,1) u ¢ =(1,0,0).
Bprauciute 00beM napaiesienure/ia IoCTPOeHHOro Ha 3TuX Bekropax (V). Pesynbrar 3amucatb
B (aiin.

3. 3agano uncio B aecaTudHOl dopme. [lepeBecT ero B ABOMYHYIO, BOCBMUPUYHYIO U IIECTHA-
JuatupuyHyto. PesynbTar 3anucarts B daiii.

4. 3agaHbl 2 MaTpULBI:

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

Bectu 3Ti MaTpuibl 13 2-x ¢aitno. Beraucauts ux npousseneHue ¢ = a ® b . Pesynbrar 3anu-
caTh B (pait.
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1 2 3 4

5 6 7 8
5. 3amana marpuna: a = 9 10 11 12| Beectu aTy MaTtpuny u3 daitna. Beruucnuth ee
13 14 15 16

onpenenurens. PesynbpTar 3anucars B aiii.

1 1 -1
6. 3amana matpunia: a=|1 -1 1 |. BBectu 3Ty marpuity u3 ¢aiina. Berauciauts mis Hee 00-
1 1 1

patHyto MaTpuity. Pesynprar 3anucats B (aii.

7. B cTpoke TeKcTa MoACYUTATh YHCIIO ¢I0oB U OykB. CTpoKy BBeCTH U3 (haiina. Pe3ynbrar 3amu-
caTb B (haii.

8. B cTpoke TekcTa MoACUUTaTh YUCIIO BXOXKAECHUH 3a1aHHOoM OykBbl. CTpOKY BBECTH U3 (aiina.
Pesynbrar 3anucats B daii.

9. Pemuth cuctemy 3-X JIMHEHHBIX ypaBHeHHH MeTogoM Kpamepa. [lanHbie cuntath u3 (aiina.
Pesynbrat 3anucath B (aii.

10. 3agaHo HenuHelHOe ypaBHeHHe sin(x) = x/2 Ha untepBaie [0,10]. Pemmts ero Mmeromom
JIeJICHUsT OTpe3Ka monoJyiaM. Pesynberar 3anucars B dhaii.

100
11. 3agan ompeneneHHbIM UHTErpal: I e dx. BBIUMCINTD €ro METOJIOM NPSIMOYTOJIbBHUKOB.
0
Pesynprat 3anucarts B (aiin.
12. 3anan maccuB u3 20 BemiecTBEHHBIX ynced. OTCOPTUPOBATH STOT MAaCCUB MO BO3PACTAHMUIO.
Maccus BBectu u3 ¢aiina. Pesynbrar 3anucats B ¢aii.

13. 3agan maccuB u3 20 uensix yucen. BeiOpath Bce ueTHble yncia. MaccuB BBecTH U3 (daiina.
Pesynprat 3anucars B (aiin.

14. Co3nate nporpammy Juis MOMOJMHEHUs 0a3bl JaHHBIX JUISl TPyl CTYJEHTOB I XpaHEHUS
UX MepCcOHANBHBIX NaHHbIX: Pamunue, MM, OtuectBo, Bospacrt, [lourosslii anpec. B nporpam-
M€ UCHOJb30BaTh KOMINOHEHT C++ struct. bazy qaHHBIX COXpaHUTh B BUJE TEKCTOBOIO (paiisa B
dopmare ASCIL.

15. Mmeercsi TOpU3OHTANBHBIN TMPYXUHHBIA MasSTHUK CO CIEAYIOIIMMH TapaMeTpaMH: KecT-
KOCThb mpykuHbl k=2(1/M), Bec rpy3a m=0.01 (xr), HauanpHOoe cmemenue 0.01 (m). Cuctema
IBIKETCsl 0e3 TpeHus. BhIYUCINTh 3aBUCUMOCTD CMEIICHHSI MasiTHUKA OT BPEMEHH ITyTEM YHC-
JICHHOTO PEIICHHS €ro YPaBHEHUS IBIKEeHUs. Pe3ynbpTar 3anmucarp B Qaiii.

16. 3amano HatypanpHOe umcio. [lepectaBuUTh ero muQpsl Tak, 4ToObl 00pPa30BaIOCh MAKCH-
MalIbHOE YHCJI0, 3alIMCaHHOe TEMH e Iudpamu.

17. lana nenouncnenHas kBajgparHas Matpuna 10*10. Beectu sty marpuiy u3 Qaiina. Berauc-
JUTh CYMMY 3JIEMEHTOB MaTpPHULIbI, PACIOJIO0KEHHBIX HUKE TJIaBHOM TUaroHaJIH.
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18. Jlana nemouncieHnast kBaaparHas matpuna 10*10. Beectu sty Matpuiry u3 ¢aiina. Onpe-
JICITUTh SIBIISICTCS JIM ATa MaTPUIla CHMMETPUYHOW OTHOCHTENIBHO TJIABHOM JMArOHAIIH.

100
.2
19. 3agan onpeaeneHHblil UHTErpat: je * dx . Beraucnuts ero metrogom Monte-Kapio. Pe-
-100
3yJbTaT 3amMcaTh B (paii.

20. Nmeetcs uenoe yucino N. Beraucnuts pakropuan N!
Kpurepuu oueHuBaHMs 0TBETOB HA BONPOCHI MIPH 3al[UTe JJA00PaTOPHOI padoThI

Ilokazarenu Ha «3aureno» Ha «He 3auteno»

®dopMyIIbl, KOMaH b, BEIYUCICHUST [IpUMEHSIOTCS HEOOXOIUMBIE B YCIIOBUSX TOCTaBICHHOW
3aJaui KOMaHIbI 0€3 CHHTAKCHYECKUX OIIMOOK; BBIUMCIIEHHS BBIIOJIHEHBI B IIOJHOM O0BEME U
MPEICTABJICHBI B COOTBETCTBYIONIEM 3a/1aHUIO0 opmare. Mcmonw3yroTcss HENpUMEHUMBIE B
YCIIOBUSAX MOCTABICHHOW 3a7aud KOMAaH[Ibl, B 0a30BBIX BBIPAKCHUSX TOMYIICHBI OIIMOKH; BbI-
YUCIICHHUS] OTCYTCTBYIOT WJIM BBITIOJIHEHBI HEKOPPEKTHO.

OObsicHeHUs (OTBETHI HA CMBICIIOBBIC BONIPOCH)  JlaHBI pa3BEépHYTHIE, KOPPEKTHBIE OTBETHI Ha
BCE€ BOIIPOCHI; MPaBUILHO HHTEPIIPETUPYIOTCS PE3yIbTAaThl BhIYKCIICHU O0BsiCHEHNE OTCYT-
CTBYET.

[[Tkana oneHUBaHUS:

0 0anI0B — «HE 3aUTEHON;

1 Oamn — «3a4TCHON;

CyMmmupyroTcs 0auibl 32 KaXIyH0 JJa0OpaTOpHYIO padoTy.

Jlomyck 3 3a4€Ty OCYIIECTBIISIETCS MO KOTUYECTBY HaOpaHHBIX 0aJIOB:

MmeHee 60% OT MakCHMaabHO BO3MOXKHOT'O KOJIMYECTBA 0aIoB — K 3a4€Ty HE JOIyCKaeTCs;

60-80% oT MakCHMaJIbHO BO3MOYKHOTO KOJIMYECTBA 0AJIOB — MIOMUMO OCHOBHOTO 3a4ETHOTO
3a/laHus BBIMOJIHSIIOTCS TONOJHUTENbHBIE 3a/1aHUs 10 MPOITYIIEHHBIM TeMaM;

80-99% 0T MakKCHMMAaJIBHO BO3MOKHOT'O KOJIMYECTBA 0AJIJIOB — OCHOBHOE 3a4€THOE 3aJaHHE;

100% oT MakcMMaIbHO BO3MOKHOTO KOJIMYECTBA 0AJJIOB — MIPOCTABIISIETCS 3a4ET aBTOMATOM.

3aoanusn no pazoeny 3

3aganus 15 1a00paTOPHBIX padoT
3ananus no reMe «JIMHEHHbBIE CTPYKTYPhI JTAHHBIX)
Pa3zpaboTaTh Kiacc, peaqu3yomui CTeK.
Paspabotats Ki1acc, peanu3yomuii ouepeip.
Pa3zpaboTaTh Ki1acc, peaqu3yromui I1eK.
3aganus no reme «PexkypcuBHas 00paboTKa HepapXUUECKUX CITUCKOBY
Pa3zpaboTaTh Kacc, peanu3yromui JHHEHHBIN CITUCOK.
Pa3pabotats kacc, peanu3yonuil nepapXudeckuil (HeTMHEeWHBII) CITUCOK.
PeanuzoBaTh utepaTop A JIMHEHHOTO CIIHCKA.
PeanuzoBaTh utepaTop s HEMUHEHHOTO CITUCKA.

3ana}mﬂ Imo TeMe «I[epeBBfI n jcca»

Pazpabotats knacc, peanusyromuii OuHapHOE AEPEBO.
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PazpaboraTh Kiacc, pealu3yroniuii jec.

Pa3pabotats knacc, peanusyroiuii 00xoa OMHAPHBIX JEPEeBbEB HA 0a3e peKypPCUBHBIX allTOPHUT-
MOB.

Pa3paborats knacc, peanusyroiuii 00xXoa OMHAPHBIX JepeBbEeB Ha Oa3e HEPEKYPCUBHBIX aJTo-
PUTMOB.

Pa3pabotats knacc, peanusyronuil orpaHnd4eHHOe OMHApHOE JepeBO Ha Oa3e BEKTOpa.

3aganus no teme «VcyepnbIBaIONINI TOUCK

Pa3paborats knacc, peanusyronuii alropuT™ Mmoucka ¢ Bo3BpaiieHuem (backtracking).
Pazpabotats Kinacc, peau3yromuii IOUCK C BO3BPAIIEHHEM IPH MCIIOJIb30BAHIUH MAaKPOCPECTB.
PazpaboTatk Kinacc, pealm3yonuii METOIOM BETBEH U TPAHUIL.

Pazpaborats kiacc, peaiu3yroniuil MOUCK KpaTYaIiero myTyu B CIOUCTON CETH.

3aganus no reme «bbICTPBII OUCK»

Pazpaborats kiacc, peayiu3yroniuil Nocae10BaTeIbHbIN MOUCK.

Pa3paborats knacc, peanusyronuii OMHapHBINA TOUCK.

Pa3paborats knacc, peanu3yrounuii MOMCK ¢ TOMOIIbIO PaHAOMU3UPOBAHHBIX OMHAPHBIX JEPEBb-
eB noucka (Treaps).

Pazpaborats kiacce, pean3yroniuil ynopsijoueHHbIe JIMHEeWHbIE criicku Ha 0a3e ABJI-nepeBneB
WM PaHJOMHU3UPOBAHHBIX JIEPEBHEB.

Pa3paborare onepanuu noucka, BCTaBKU M yJaJ€HUs 3JEMEHTOB; OlE€pally CUEIUIEHUS U pac-
HIETUICHHS] CIICKOB.

Peanuzanus pemenus 3agava novcka noactpoku (anroputm Kayra-Mopuca-IIparra wim anro-
put™ boyepa-Mypa).

3ananus no reme «CopTupoBKay

Pa3zpaboTaTh Ki1acc, peaqu3youi COPTUPOBKY BCTaBKaMHU.

Paspabotats Kinacc, peanu3yromuili COpTUPOBKY OOMEHaMHU.

PazpaboTaTh Kacc, peaqu3yomui COPTUPOBKY BHIOOPOM.

Paspabotats kinacc, peanu3yromuii ObICTpYI0 COPTUPOBKY Xoapa.

Peanu3oBath peKypCHUBHBIN U HE PEKYPCUBHBIA aJTOPUTMBI OBICTPON COPTUPOBKH.
PeanuzoBath nupamugansHyto coptupoBky (HeapSorting).

[TpoBecTu cpaBHEHHE ANTOPUTMOB U MTPOTPaMM BHYTPEHHEH COPTHPOBKHU.

3anaHus Mo TeMe «AJITOPUTMBI Ha rpadax»

Pa3zpaboTaTh Ki1acc, peaqu3yomui yropsiA0ueHHbIN rpad.

Pazpabotats kinacc, peanu3yomuii MOCTPOSHNE MUHUMAIILHOTO OCTOBHOT'O JIEPEBA.
Pa3zpaboTaTh Kacc, peaqu3youii MOUCK B IIUPUHY .

Pazpabotats Kinacc, peaqu3yromuil OoUCK B NIyOUHY.

Pa3paboraTh Ki1acc, peaqu3yIouuil MoucK B ITyOHHY U TOMOJIOTHYECKYI0 COPTUPOBKY.
PaspaboTats ki1acc, peain3yIomui alrOpUTM HAaXO0XKJIEHUSI KOMIIOHEHT JBYCBS3HOCTH.
Pa3zpaboTaTh Kacc, peaqu3yomuii MOoMcK B rIyOuHy B oprpade.

Paspabotats Ki1acc, peanu3yromuii HaXoxA1eHHue KpaTyaiiero myTd oT pUKCUpOBaHHON Bep-
muHEI (anroputM JleikceTpsl, anroputm @opaa-bennvana).

3ananus no reme «NP-1ojgHbIe U TpyIHOpPELIAEMbIE 3aaU)

ITokasaTh CI10KHOCTH aJIropuTMa 1 KOAUpPOBaHUEC BXOAHBIX W BBIXOAHBIX JAHHBIX.
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[Tokasate paznudHbIe GOPMBI MIOCTAHOBKH 3a/1ad KOMOMHATOPHON ONTHMHU3AINN: ONTHMH3AITH-
OHHAasl, BEIYUCTUTENbHAs, (opMa pacro3HaBaHUS.

Pa3paborats knacc, peanu3yrounuil NoJIMHOMUANIbHbBIE PeoOpa3zyemMble 3aJauu.

Pa3zpabotare kiacc, peanusyomuil pemieHHe 3aJadyd O BBIOJHUMOCTU OyJieBa BBIPAKCHHS,
MPEJICTABJICHHOTO B KOHBIOHKTUBHOM HOpMAaITbHOM (hopme.

BrimonnuTk goka3arenbcTBO NP-1OIHOTHI 33241 O BBIIOJIHUMOCTH.

PaspaboTats Ki1acc, peanm3yomuil perieHue 3a1a4m o Kimke rpada.

Pa3pabotats kiacc, peanu3yronuil pereHne 3a1a4i 0 MHOTOIIPOLIECCOPHOM PACITUCAHHH.

3aoanusn no pazoeny 4

3aganue Ne 1. «ApudMeTHdecKHEe Ollepainy.

3amanue 1.1.
Bbruucnure 3HauSHUS CICITYFOIINX BHIPAKCHUH:

cymma 123+987; 12.682+873.119;
pa3zHocTb 548-294; 446.7321-29.013;
ymMHOXKeHue 35*721; 35.0%721; 57.29*48.117,

21 46 46.0 257.34
ACIICHUEC —— | — ;

357137 13 868.014

35 12.3
BO3BeneHHMe B crenens 217 ; 7.68
OOpaTuTe BHUMAHUE U OCMBICITUTE MTOJIY4CHHBIC PE3yJIbTAThI!

3amanue 1.2.
Hcnonw3ys manutpy wiM KJIaBHATYPHBIM HAOOp, BBEAWTE CIICAYIOIINE MHOTOSPYCHBIC BBIpa-

JKEHUs,
BBIYMCIITE UX 3HAYEHUS,
OCMBICIIUTE PE3YJIbTAT.

3 2+4
(l+ij -5(2+4); 25'5+( +3 )
5 11 4 3

3amanwme 1.3.
586

. o 25
HaiinuTe 3HaYCHUS CIICAYIONIMX YUCIIOBBIX BBIPAKCHUH : 4— ;7

- TOYHEIE,

- IpUOIMKEHHBIE ¢ TOYHOCTHIO 10 6-TH 3HAYAIIUX TGP,

- MPUOIMKEHHBIE C TOYHOCTHIO A0 25-TH 3HaYAINX ITUQDP.

(To ecTp KaxI0€ BBIpAKEHUE JOJKHO OBITH BEIYMCIICHO TPH pasa.)

3amanwme 1.4.
] 389.65
Haiinure 3HaUYeHME CIEAYIOMIETO BBIPAXKECHUS : 4—7

- IpUOIMKEHHOE C TOYHOCTHIO 0 6-TH 3HAYamuX nudp,
- IpUOIMKEHHOE ¢ TOYHOCTHIO 10 16-TH 3HaUanmx mudp.

3amanwme 1.5.
BrruncnauTe ynciaoBbie 3HaUEHUS CIIEAYIOMIUX BBIPAKEHUHN (CO CTaHIAPTHOM TOUYHOCTHIO - 6-Th

3Havamux nudp): i ; 35! et ; ln(eg); 10g3(6561).
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BrruucnauTe uncioBoe 3HaY€HUE CICAYIOMIETO BBIpAKEHHUS (C TOYHOCTHIO 10 30-TH 3HAYAIIUX

mudps): In ( 2r ) )

3amanue 1.6.
Haiiiure ynucnoBble 3HAUCHHSI TPUTOHOMETPHUYECKUX (QYHKIIHIA (TOYHBIC U MPUOIKECHHBIE):

sin % ; sin 13?7[ ; cos(30°); arccos % ;arcsin(0.4); tg % ;acrtg(\/g).

3ananue 1.7.
2
BhIUKCIIATE BEIPAXKEHNUS, IPOAHATU3UPYHTE pe3yasTaT: /16 ; \/xz ; \HX‘ -

Cnpaska. Moaynb BEIUNCISIET A0COTIOTHOE 3HAUEHHUE BBIPAKEHUS, TONPOoOyHTe HailTh
COOTBETCTBYIOLLYIO (DYHKIIMIO HAa ATUTpE.

3aganne Ne 2. «OnepaTopsl nprcBanBanus. [loACTAHOBKH.

3amanue 2.1.
Jnist Toro, 4TOOBI MOHATH PA3HUILY B JICHCTBUU ONEPATOPOB MPUCBAUBAHUSI, BHITIOJHHUTE CIICITY-

FOIIME ACHCTBHUS:

- C TMOMOIIBIO0 OMepaTopa HEMOCPEACTBEHHOTO MpUCBauBaHus ( = ) MEPEMEHHON X MPUCBOITE
3Hauenue Qynknuu RandomReal[ | (cMm. cripaBKy) , TeHEepHPYIOIICH TICEBIOCTyYaliHbIC YHCTIa
n3 nquamaszona ot 0 go 1 ;

- C TIOMOIUIBIO OMepaTopa OTJIOKEHHOTO MpUCBauBaHUs ( := ) MEPEMEHHON y TOXE MPHUCBOUTE
3Hauenue pynkuuu, RandomReal[ |, reHepupyromieii nceBnociny4aifHple Yucia U3 AUana3oHa
orO0mol;

- BBIBEJUTE IOCIEOBATEIFHO B OJTHOM BXOAHOW CTPOKE (MCIOJB3Ysl CIUCOK) MATh 3HAYCHHIA
IIEPEMEHHOM X ;

- BBIBEJUTE IMOCIEOBATEIFHO B OJHOM BXOIAHOW CTPOKE (MCIOJIBb3Ysl CIMCOK) MATh 3HAYCHHIA
IIEPEMEHHON Y ;

- CpaBHUTE pe3yJIbTaThl, CIETANTE BbIBOBIL;

- OYUCTUTE 3HAYCHUS MIEPEMEHHBIX X U Y .

3amanue 2.2.
Vcnons3yst orepaTop MOJACTAHOBKH, JUTS KaXKIOTO U3 CISAYIONIUX JIBYX BBIPAKCHUI:

2 2 2

xe"+In(x)-y; x +y? +sin®x+cos’x+1.5

BBITIOJTHUTEC 110 ABC IMOACTAHOBKH!
- YUCJIOBYIO - BMECTO IICPEMCHHBIX X U Y IIOJACTaBUTh YHUCJIA 1u?2 ;
- CUMBOJIBHYIO - BMECTO IICPEMCHHBIX X U Y ITIOJACTABUTH CUMBOJIbHBIC BBIPAKCHUSA 2a u b +cC.

3amanme 2.3.
Hcnonb3ys onepatop Mo/ ICTaHOBKH,

o o o o —X .
- CO3/IaiiTe eIMHBIN CITUCOK 3HAYCHUH cleayronux GyHkmui: xe = ; X~ ; SIn (x) ;

MIpH CIEAYIOUX 3HaUeHusAx nepemennon x : 0.3,0.6,0.9,1.2,1.5,1.8.
- IIPEeJICTaBbTE CIIUCOK B BUJE TAOJIULBI, B 1-0i CTpOKE KOTOPOU JAOKHBI OBITH NMPECTABIICHBI
3HAYEHUS apTYMEHTA X ;
- HOATIMIIUTE CTPOKH Ta6J'H/IHBI, YKas3aB B Ka4€CTBC 3aroJIOBKOB COOTBCTCTBYIOIIIHEC (1)YHKHI/II/I

Samanme Ne 3. «IIpeoOpa3oBaHre CUMBOJIBHBIX BBIPDAKEHUNA.)

3amanme 3.1.
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4 4
- B muOrOUNEHE (x + 1) — X —2x —1 packpsITh CKOOKHM ¥ IPHBECTH MOJOOHBIE ClIAraeMBbIE;

- HOJIYUYCHHOC BBIIIC BBIPAKCHUC PA3JIOKUTL HA MHOKHUTCIIN.

3aganue 3.2.
- B MHOrOUNEHE 12y2 +6xy—6xz—-12yz+30y-30z

BBIHECTH 33 CKOOKHM 4MCIIOBOM MHOXUTENb (koMaHAa FactorTerms) ;

- B TOM K€ MHOTOYJIEHE 12y2 +6xy—6xz—-12yz+30y—-30z

BBIHECTH 32 CKOOKM MHOKUTEJIh, HE 3aBHCSIIHKI OT iepeMeHHoM X ( komanaa FactorTerms ) ;

3aganue 3.3.
- B Tom ke mHorounene 12 y2 +6xy—6xz—-12yz+30y —30z crpynnuposars ciarae-

MBIC 11O CTCIICHAM Y,

- B TOM XK€ MHorouieHe 12 y2 +6xy—6xz—-12yz+30y 30z crpynnuposars cnarae-

MBIC IO CTCIICHAM Y U Z;

3amanue 3.4.
(2x3 + x(Sx - 1) - 1)

- B panuonanbHOM BbIpaKCHUHU COKpaTUTh OOIIMEe MHOXHUTENU B

(83 1252 4 6x— 1)
YUCJIHNUTECIIC U 3HAMCHATCIIC,

(x+3) (x2—5) (2x3+x(5x—1)—1)

- B paunonansHOM BbhIpa)keHUN — -

(2x-1) (4x2 —4x+1) (8x3 12x% 6x—1)

NPUBECTH IpoOU K OOIIeMy 3HAMEHATENI0 U COKPATUTh OOIIME MHOXXUTEIU B YUCIIUTEIC U
3HaMeHaTele ;
- Pa3JIOKHUTh TO K€ PAIMOHAIBHOE BBIPAKCHUE

(x+3) (+? —5) (2x3 +x(5x—1)—1)

- - ) HA CYMMY MPOCTEUIINX JPOOECH.

(2x-1) (4x2 —4x+1) (8x3 12x% 4+ 6x-1

3amanme 3.5.
- IIpumeHuTe K TPUTOHOMETPUYECKOMY BBIPAXKEHUIO CIZX —Ig X — 2t o4 (2x) CIEyIOIINe

xomansl: TrigExpand , TrigFactor , TrigReduce u Simplify, cpaBauTe pe3ynbraTsr;
- IpeZIcTaBbTe BhIpaKeHue S X + Ch X B okcrnoHeHuMansHoM Buje (koManaa TrigToExp);

- IIPE/ICTaBbTE BRIpAKEHHE CIg X —Ig X — 2tg(2x) B DKCIIOHEHIIMAJILHOM BHJIE€ U NIPUBEINUTE
HOJYy4YEeHHOE BbIpakeHue K Hanbosee npocromy Buay (komanel TrigToExp u Simplify);

ix .
- IPeACTaBbTE BBIPAKEHUE € =~ B TpUroHOMeTpuueckoM Buze (komanaa ExpToTrig) - dopmy-
na Ditnepa;

1 —4ix 1 2ix 4
- TIPENICTaBbTE BHIPAKECHUE Ee +e B TPUTOHOMETPUYECKOM BHJIE M TPUBEIUTE
NOJYy4YEeHHOE BhIpakeHue K Hanbosee npocromy Buay (komaniel ExpToTrig u Simplify);

3amanwue 3.6.
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[IpeobpasyiiTe ciemyronye BIPAKEHUS, UCTIONB3Ys JTI00bIe (PYHKIIMH CUMBOJIBHBIX TpeoOpa-
30BaHUM U CTpeMsICh NOTYUYUTh NPUBEAEHHBIN OTBET:

4 _6xd —4x? —18x—21
3 7x? +3x-21

1+x;

é(cos(4x) + 4cos(2x) + 3) 5 cos*x.

3ananue 3.7.
- Bxitounte nanutpy KoMaHJ CUMBOJIBHBIX Ipe0Opa3oBaHMil:

meHto Palettes — Other — AlgebraicManipulation ;
- CKONIMPYWTE BO BXOAHYIO CTPOKY PallMOHAIBHOE BBIPAKECHUE U3 MPEIBIIYIIETO
3 2

—6x” —4x” -18x-21

3aaHus U IpuMeHnTe KoMaHay Factor aBymst ciocobamu:
3 2

x° =T7x"+3x-21
1) sBHO yKa3aB €€ BO BXOJIHOM CTPOKE;
2) UCnob3ysl KOMaHy C MAIUTPBL;
CpaBHUTE Pe3yJIbTATHI, C/ICTANTE BBIBOJIBI.

4 _6x —4x? —18x-21
- B TOM XK€ paHI/IOHaHBHOM Bblpa)KeHI/II/I pasnox(nTe HAa MHOXH-

3 _7x? +3x-21

TCJIHU TOJIBKO YHCIIUTCIIb.

3aganne Ne 4. «Oneparmu MaTeMaTHYECKOTro aHaan3a (4actel).»

3amanme 4.1.
BI:I‘-II/ICJII/ITB 3HA4YCHUSA CJIGILyIOIJ_II/IX CYMMZ

-C HOMOI_HBIO KOMaH,Z[BI Sum ,

I 21
ks Yag' s Y —— 5 Y
kzi kZ;‘) E(zk 1) ,;2"1(

- C TIOMOII[BIO 3HAUKA 2. .

o (rk Pak-1 &
ESIH(TJ Z (k+2)! X ) 2k+1

k=1 k:1

o0

2k+1

3amanue 4.2.
. . x3 x4 x5 x6
Brruucnuth 3HaueHue cienyromeid 6€CKOHEYHOW CYMMBI: ? +—+—+—+

20 31 4]

3amanme 4.3.
BBI‘-II/IC.HI/ITI: 3HA4YCHUA CJIGIIYIOH_[I/IX HpOH3B€II€HPII>iI

¢ moMoIk Komaunsl Product

0 (—1)k+1 0 1

l+———|; ] ———
g 2k -1 g (2k 1)
¢ momoIbio 3Hauka I1

oo 2
X

1+ ; 1-

x;[l k2 2 xg 2 22
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! Ynpocmume omeem, nonyuennulii 6 nocieonem npoussedenuu. Iloskcnepumenmupyiime u 0o-
bevimecy pe3yrbmamal

3amanue 4.4.
Bbrauciute 3Ha4€HUE CIICIYIOIIEro OECKOHEYHOTO TPOU3BEICHUS:

(L) (1o ) (102 (15 (1441€)...

3apanue 4.5.
[TomyuuTh cnivicku 3Ha4YeHU# (T.€. MPOTAOYIMPOBATH) CIEAYIOMUX (PYHKIUH MPU U3MEHEHUH

() e )

aprymMeHTa X B IIpejeiiax X € (1;5) e, Xe >
X X

3amanue 4.6.
o o 2
Co3narp TabauWIly 3HAUYCHUN CIEAYIOMMX (QYHKIUNA: X~ e” it Inx na WHTEpBaje U3MECHE-

HUSI apTyMeHTa X € (1;10) :

! Tabnuya oondcua cocmoamo uz 4-x cmondbyog: 6 1-om cmonbye - 3HaueHuss apeymeHma x ;| 60
2-om, 3-em u 4-om - 3HayeHuss madyiupyemvix QyHKyui. |

3aganue 4.7.

. L2, \/—
Cospmarh Tabmnuily 3Ha4YeHUM ciexyromumx GyHKuui: X~ ; /X W apryMeHTa X B JMANa3oHe
€ro 3HaYeHUM X € (5;9) ¢ marom, pasabM 0,5 .

PesynbTaT npeacTaBuTh B BUJE TaOIHIIBI, COCTOSIIEH U3 TPEX CTPOK.

3ananue 4.8.

Cosnate Tabmuuy 3HadeHuit Qynkumu 7!m! mna 3Havenwmii aprymentos: 1<n <5,
1<m<7.

! Obpamume snumanue, umo smo 00Ha GynKyus om 08yx apeymenmos !

PesynbTar npeacTaBuTh B BUIE TaOJIHIIBL, TIOAMUCATH CTPOKHU U CTOJIOLIBL.

3aganne Ne 5. «Oneparmu MaTeMaTHYECKOT0 aHaan3a (4acTe2).»
3amanme 5.1.

L 1-e . 1-4" . 1-¢"
BeruucuTe npegens cieayomux Gyakuuit: lim ——— ; lim ; lim ———
t—0 111(1—31‘) n—0]1—¢e" x>0l —e ¥
: R x—a . ont-n®
lim (1-x)1-x ; lim——; lim———.
X—>00 x—>aln(x—a+1) x—>2 x—2
3ananue 5.2.
BbI4ucIuTh OJJHOCTOPOHHKE MIPEACIIBI CICAYIONUX (YyHKITHA:
1 sin x
arctg— mpu x >0 ; mpu X >4 ; —— mpu x >0
X x—4 ‘x‘

1) mpu npuOIMKEHUH K TIPEIeITy CIIeBa;
2) npu NpUOIMKEHUH K IIpeJieNy CIpaBa;
PesynpTaT npousuroctpupoBath rpaduyeCcKy.
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3apanue 5.3.
BorauciuTe npeneinsl crneayomux GyHKITHA:

1- e_ax) 5
24 TIPH X —> 00 JUIsL TIOJIOKHUTEIBHBIX M OTPULATEBHBIX 3HAUEHUHN napameTpa d ;
1) 2l a
2-e)

X

2) —, Ipu x — oo Ui 3HAYECHUI napameTpa d , NPEBBIIAONIUX €AUHUIYY W I 3HAYEHUI
X

napameTpa d , JIeKalmx B mpeenaax oT HyJIs 0 €IUHHUIIBL.

3ananue 5.4.
Hcnons3ys ¢pyHKuro Series, MoIyduTh 00mIre HGOpMyYITbI ISl pa3IoKEeHUS

byuxuun f (x) JI0 TPEThEH CTEIIEHHU apryMEHTa

1) B psan Makiapena, T.e. okpectHocTh Hyns X =0 ;
2) B psin Teinnopa B OKPECTHOCTH HE HYJIEBOM TOUKU X = d .

3aganue 5.5.

1) IToay4uuTh DOJMHOMBI 7-I0 MOPSAKA, PA3I0XKUB B psijl cienyromue GYHKINU C COXpPaHEHUEM
sinx

7-0¥1 CTENIEHU apryMeHTa: u sh (x ) ch (x ) B okpectHOCTH X =0);
COSX

2) Pa310KuTh B P/l C COXPAHEHHEM 5-0if cTeneHu aprymMenTa QyHKuuo 1n x

B okpecTHOCTH X = 0 - 0OBsACHUTE pe3ysbTar
M B OKPECTHOCTH X = |- B MOJIy4eHHOM pe3ysbTaTe CrpyNIUpyHTE CIaraeMble MO CTENEHAMU
apryMeHTa X .

3ananue 5.6.

1)Paznosxuts B pag pyskmmo e sinx B okpecrroctr Toukn X =0, y =0 ¢ ToaHOCTHIO 110
5-oii creneHu X W 3-€ii creneHu ) ;

2) obopBaTh psil, MOIY4YUB MOJUHOM 5-ro nopsiaka no X u3-romo y ;

3) crpynnupoBath cjaaraéMble 1o CTENEHsIM X
4) crpynnupoBatk caaracéMble 10 CTETEHIM ) .

3amanmue 5.7.
BeI4ucnuTh 9acTHBIC MPOU3BOIHBIC IO X JABYMS CIIOCOOaMHU:

a
1) ¢ nomopio dyrkuy auddepenuupoanus D ms gpyskumit: In| — | ; sh(ax) ; x!;
X

2) ¢ moMomIbio oneparopa auddepenupopanus O Ans GyHKIMIA:

(x=1)
(x+1)

: 2
ax’ +bx—c ; ; (smx+cosx)

3aganue 5.8.
Boeraucnuts 2-ma criocodbamu (D u 0 ) yacTHBIE KpaTHBIC TPOU3BOIHBIC

1) 7-ro mopsigka Mo X OT (PYHKIHU: ax' +bx’— cx3;

26



v -1,
y3+1’

3) cMemaHHyX MNPOM3BOJHYIO 3-r0 MoOpsiaka Mo X W 5-ro mopsaka mo y oT (QyHk-

LII/II/IZSh(Xy).

2) 5-ro nmopsAaKa no Y oT (pyHKIUH:

3amanue 5.9.
. 2 . o o
BbI4ucIUTE YMCIIOBBIC 3HAYCHUST (PYHKIIUU Sln3 X+ COSX”, e€ mepBOi M BTOPOI IPOU3BOTHBIX

T
B TOYKE X = —.

3aganne Ne 6. «Oneparimy MaTeMaTUHYECKOT0 aHaan3a (4acTe3).»

3amanme 6.1.
BBI‘-II/ICJII/ITL HeonpeneneHHHe I/IHTeraHLI I10 nepeMeHHoﬁ X 0T CJICILYIOH_[I/IX

byHKIMIA:
3a/1aHus MyHKTa 1) caenarh ¢ moMoIlbio KoMaH bl Integrate ,

3aJIaHMsl IyHKTA 2) CAeNaTh ¢ MTOMOIIBIO 3HaYKa J

arctig\x sinx +cosx (x) = 1 ln(1+x)

A e R ey el

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

YkazaHusd:

1. Bo BTOpOM 3aanuu nyHkTa 1) nomyuure oOlee perieHue (T.e. ¢ KOHCTaHTOM HHTErpupoBa-
HUSA)

2. B TpetbeM 3aaHnu MyHKTa 1) monpoOyiTe ypoCTUTh MOIYyUYEHHOE 3HaUCHHE.

3aganue 6.2.
Brrauciute HeonpeaeneHHbBI HHTETPAJI 110 IIEPEMEHHOW X OT HE aHAIUTHYECKOH (pyHKIIH

f (x) = x|x| Pa3HBIMH CTIOCOOAMH:

1) 6e3 kakux OO MPETONTOKEHUN O IEPEMEHHON X ;
2) npeanonaras, uto X > 0, ucrnonesys komanny Integrate ;

3) mpeanonaras, uro X < (), nucrons3ys 3Hau0K J

3amanue 6.3.
BoruncnuTs crnenyomiye onpeaeneHHbIe HHTeTPalbl :
. X
1) ¢ momMompto koMaH eI Integrate oT pyHKIIH f (x) =arcsin| ,/—— | B mpenenax ot 0
+ X
103, HOIyYHTh TOYHOE U NPUOIMKEHHOE 3HAYCHHUS;
1
2) ¢ noMomIbIo KoMaHasl Integrate ot pynkuuu f (x ) =— 7 B IIpesenax ot 0 no

sin” x+cos” x
27T , BBIYMCIIEHNUS BBITIONHUTD JBAYKIbI:
- 0e3 yKka3aHus Kakux-1u00 yCIOBHIA,
- C YKa3aHHeM YCIIOBHS, YTO TIEpEeMEHHast X MPHHAIICKHUT MHOKECTBY BELIECTBECHHBIX YHCEI
Reals ,
HOJYYUTh TOYHOE U NPUOIMKEHHOE 3HAUCHUS;
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3) ¢ moMomuIbo 3Hauka | ot pynkimE f (x) = ‘1 — x‘ B npezenax ot 0 mo 2 ;

[ 2
4) ¢ noMouIbIO 3HAYKA ot pynkiun [ (x) = (xln x) B mpeziesax ot 1 10 e, moayuuTh

TOYHOE U MPUOIMKEHHOE 3HAUCHUS;

c shx+chx
5) ¢ momomipo 3Hauka | ot pynkimu [ (x) =
L4 x

B npeaenax or 0 go 00; momy-

e
YUTHh TOYHOE U MPUOIMKEHHOE 3HAUCHHUS.
3amanue 6.4.
Bbrauciuts crieayromme onpeieieHHbIe HHTErPaJIbl C JIOTIOTHUTEIEHBIMU YCIOBUSMHU:
1
1) ¢ mOMOIIBIO 3HAYKA J 0T QYHKIIMU f (x) =— B npezenax ot —1 go 1

x“ —2xcosa +1

npu yciosuu, uto 0 <o < 77 ;
X

e

2) ¢ momoIbio KoMaH eI Integrate oT hyHKIMH f (x) = B Ipejiesiax oT —00 110 00

(a+ex)2

BBIYUCIICHUS BHITIOJTHHUTD JIBAYKIbI:
- 0e3 yKazaHus Kakux-1u00 yciaoBHii (IpoaHAIU3UPOBATh PE3yibTar),
- C YKa3aHHeM YCIIOBHS, YTO ITapaMeTp d - TOJIOKHUTEIICH;

3) mo6bIM crioco6oM OT GpyHKIHH | (x) =e Cos(b x) B npeaenax or 0 go ©;

BBIYHCIICHUS BBITIOJIHUTD JIBAXKIBI:
- 0e3 yKa3aHus KaKUX-JT100 yCIIOBHIA,

- C yKa3aHHUEM YyCIIOBHS, YTO MapaMeTp d - MOJOXKHUTENEH, a apaMmeTp b MIPUHAJICKUT MHOXKE-
CTBY BEIIIECTBEHHBIX uncel Reals.

3amanme 6.5.
HOHpO6OBaTb BBIYHUCIIUTH aHAJITUTHUUYCCKHU CJIGI[YIOIJ_II/IC OHpeIICJIeHHbIG HHTEI paJILII

1
oT Gpynkuun [ (x) =x¥e' B npenenax ot 1 1o J;
OT GyHKIHH f(x) = Sin(sin x) B nipezienax ot 1 1o 2 ;

Haiitu uncnennbie npuOInKEHHBIE 3HAYCHUS 3TUX UHTETPAJIOB ABYMS CIIOCOOAMHU:
1) ¢ ucronp30BaHUEM 3HAYKA ,
2) ¢ UCNOJIB30BAaHUEM KOMAH/Ibl UHTETPUPOBAHUS.

3ananue 6.6.
Brraucnuts HeonpeaenéHHbIe KpaTHbIE HHTETPasibl (KpaTHBIE IEPBOOOPA3HEIC) :

1) ucmob3yst 3HAYOK MHTErPUPOBAHKS OT DYHKIMH | (x) = (xln x)z nepBOoOOpPa3HyIO 3-€ro
TOpSIKA ;

2) UCTIONB3Yysl KOMaH/y MHTErpUpoBaHus oT GpyHKuuu f (x) =sin x sin 2x sin3x nepsoo6-
pa3Hyo 5-ro nopsjka .

3amanue 6.7.
Bbruuciuth KpaTHbie MHTETPAIBL:
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x—1

1) HCIOMB3YSl 3HAYOK HHTETPUPOBAHHS OT GYHKUHH [ (x ) = —1 IBOMHOW ONpeIeIEHHBIN
X+

unterpan B npegenax ot 0 1o 2, moayuuTs IpUOIMKEHHYIO OLEHKY PE3YJIbTaTa ¢ TOYHOCTBIO

10 4-x 3Hagamux uudp;

x—1
2) UCTIONB3Ys KOMAHy HHTETPUPOBAHHUS OT GyHKIUH | (x ) = ——— TpoiiHO# onpenencH-
X

o 2
HBII UHTETpa B Mpeaenax oT In2 no e”, MOJIy4YUTh MPUOIMKEHHYIO OLIEHKY pe3yJibTaTa ¢
TOYHOCTHIO 10 10-TU 3HaYamux mudp;
x—1

3) mo6bIM crioco6oM oT byHKIHH | (x ) = —1 JIBOWHOM OTMpeeNEHHbII UHTErpaj B pee-
X+

nax ot a g0 b B npeanonoxenuu, uto a >0, b>a.

3amanmue 6.8.
Boraucnute AByMs crioco6aMu, UCIIONB3Ys 3HAUOK MU KOMaHJly HHTETPUPOBAHUS, TBOMHOM NHTE-

rpan H(x + y2 )dx dy no o6nactu G, orpaHMYEHHOM TMHUAME Y =X U V = x2

G
YkazaHue: CBECTH IBOWHOW MHTErPaJl K IOBTOPHOMY MHTErpaity mo (opmyiie:
b J’2(x )
“f(x,y)dxdy = Idx J f(x,y)dy
G a  y(x)
3aganue No 7. «CIMCKHU, BEKTOPa, MATPUIIBL.»
3aganue 7.1.

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

2) oOpaiasch K 3J1€MEHTaM CIUCKa (T.€. UCIONb3ysl IMEHA STUX AJIEMEHTOB), COCTABUThH BHIPa-
sinx o

—e )
4"

JKEHHE, KOTOPOE B BHIXOJJHOM CTPOKE MPUMET BH/I:

3) OUUCTHUTH UMS V.

3ananue 7.2.

1) onpenenuTh 1Ba BekTopa v1 u v2 ¢ komnonentamu (a, b, ¢, d, e, ) u (3,7, 11, 15, 19, 23) co-
OTBETCTBEHHO;

! Ons coz0anus sekmopa v2 ¢ Yuci08biMu KOMROHEHMAaMU 80CNOb3ymecs (hynkyueti Range !
2) ompenenuTs ABe MaTpUIbl m1 U m2 ¢ sJeMeHTaMu

a b c 1 4 7
d e flu|2 5 8| coorsercrenHno;
¢ h j) \3 609
3) BBINIOJTHUTH CIIEAYIOUIHE apu(METHUECKUE IEHCTBHUS Ha/l BEKTOPAMH U
MaTpHULAMU:
- CJIOKUTh BeKTOp V1 ¢ unciaom 3 u matpuily ml ¢ yuciom 7;
- BBIYECTh U3 BeKTOpa V1 umucio 5 , u3 marpuiisl ml yucio 6;
- YMHOUTb BeKTOp v1 1 MaTpuily ml Ha yucino 4;

- pazgenuthb BeKTOp v1 1 MaTpuiy ml Ha yucio 2;
- CJIOKUTH Ba BekTopa v1 u v2 u aBe matpuisl ml u m2 ;
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- BBIYECTb U3 BeKTOpa V1 BeKTOp V2 U u3 MaTtpulpl ml Matpuiy m2 ;

- pa3zaenuthb BeKTop v1 Ha BekTop v2 1 Matpuily ml Ha maTpuily m2 ;
- YMHOHUTb BeKTOp V1 Ha BekTop v2 u Matpuily ml Ha maTpuiy m2 ;
- cZienaTh BBIBOJ;

- OYHCTUTh MeHa v1 , v2 , ml um2 .

3aganue 7.3.

1) onpenenuth nBa BekTopa vl u v2 ¢ xomnonentami (1, 3,5,2,6,4)u (2,7, 5, 8, 1, 3) coot-
BETCTBEHHO),

2) ompenenuTs ABe MaTpUIbl m1 U m2 ¢ seMeHTaMu

1 2 3 3 21
6 5 4|u|4 5 6| coorBercTBeHHO;

1 35 5 3 1

3) BBINOJHUTD CIEAYIOUINE TEHCTBUS:

- BO3BECTH B KBaJpaT BEKTOp V2 U MaTpHily m2;

- U3BJIEUb KBaJIpaTHBIN KOPEHb U3 BeKTopa vl n maTpuibl ml;
- BO3BECTH SKCIIOHEHTY B CTETIEHb BEeKTOpa v1;

- BBIYUCIIUTh CUHYC BEKTOpA V2;

- BBIYMCIIUTh HATYpalbHbIN Jorapudm MaTpuisl ml;

- BBIYMCIIUTh TUIIEPOOIMYECKUN KOCUHYC MaTPUILIb m2.

- cZienaTh BBIBOJ;

- OYHCTUTh HMeHa v1 , v2 , ml um2 .

3ananue 7.4.
1) onpenenuth ABa BekTopa v1 U v2 ¢ KOMIoHeHTamHu (a, b, ¢) u (X, y, z)

COOTBETCTBEHHO;
2) BBITIOJTHHUTD:

- ONEPALNIO IOYIEHHOTO0 YMHOXKEHUS BeKkTopa vl u v2 ;

- OMEPALNIO CKAIAPHOTO YMHOKEHUS BeKTopa vl u v2
(mByMst ciocobamu: UCToib3ysi KomaHay Dot 1 3Ha4oK . );

- OMEPAINI0 BEKTOPHOTO YMHOKEHUS BeKTopa vl u v2
(mByMst ciocobamu: UCToib3ysi KomaHay Cross U 3HaUOK X))
- cllenaTh BBIBOJ;

- OYUCTUTh UMeHa V] u v2 .

3amanue 7.5.
1) onpenenuth nBe MaTpuibl A u B ¢ anementamu
a 4 43 byy by by

Ayy Gy Ay |m| by by by s

dz; dzp d33 by, by s
2) BBINOJIHUTD:
- OIICpalvio HOYICHHOTO YMHOXKCHHUA MAaTPUILIbL A Ha Matpuny B )
- OIlepalrIO MATPUYHOTO YMHOKEHHsI MaTpuLbl A Ha maTpuly B
(IByMs cmocobaMu: UCTONB3ys Komanay Dot 1 3Ha4oK . );
IMcnonb3yinTe kKomaHay MatrixForm ana npasBunbHOro nsobpaskeHus pesyibrTaTos!

3amanue 7.6.
1) ucnonw3ys GpyHkuo Range, co3naTe BEKTOp X , JIEMEHTaMH KOTOPOTO SIBIISTFOTCS MTOCIIEI0-

BAaTCJIbHBIC BCIICCTBCHHBIC YK CJIa, SHAYCHUA KOTOPBIX USMCHAIOTCA OT O J0 272' C larom 7 / 4,
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2) OIIPCACINUTHh BEKTOD ) , 3JICMCHTAMU KOTOPOTO SABJIAIOTCS 3HAUYCHUA (1)YHKI_[I/II/I CHHYCa OT 3JIC-

MEHTOB BEKTOpa X ;
3) 0ObeMHUTH B €UHBIN IByXypOBHEBBIH criucok L1 Bekropa X u ),

IPE/ICTABUTH PE3YJIbTAT ABYMS CIIOCOOAMHU: B BHJIE CIIMCKA M B BUJIE TaOJIHIIbI

(B Tabnu1le MOANUCATH CTPOKN);

4) co3nath IBYXypOBHEBBIH cricok L2 , mpeoOpa3zoBa cimcok L1 Tak, 4To0BI 371€MEeHTaMu
Ka)KJJOT0 M3 BHYTPEHHHUX CITUCKOB OBLIM KOOPAMHATHI TEKYILEH TOYKH X U ), IPEICTaBUTh pe-

3yJbTAT ABYyMS CIOCO0aMU: B BUJIE CITMCKA U B BHJIE TaOIHUIIHI

(B TabnuIIe moAMMCaTh CTOJIOIB);

5) BeLIEAUTH U3 criucka L2 koopauHaThl 6-011 TOUKY;

6) ucnonp3ys rpadpuueckyro ¢pyHkuuto ListPlot, n306pa3uTh B 1ekapTOBBIX KOOpAMHATAX TOYKH,
C KoopJiMHaTaMu U3 crucka L2 .

3ananue 7.7.
1) Pemuth, ncnonp3ys komanay LinearSolve , cucteMy THHEHHBIX ypaBHEHHUI

1.2x +7.18%, —3.2x; =4.2
05x1 —ISXZ +71X3 =-1.2

2) onpenenuTh BEKTOP PEIICHUH X ;
3) ucronb3ysl MaTpPUYHOE YMHOXKEHHE, CIIENIaTh MPOBEPKY: YMHOKUTH MAaTPHILy KO3((UIIEHTOB
Ha BEKTOP PEUICHU U MOJIyYUTh BEKTOP MPABbIX YaCTEH CUCTEMbI ypaBHCHHUIA,

4) BEIYUCIUTB CyMMY PELICHHMI CHCTEMBI yPABHEHHH, T.€. X| + Xy + X3.

3amanne Ne 8. «lIpocretimnee onncanue GyHKIINNLY

3aganue 8.1.
1) onpenenuts pyukuuu ¢ umeHamu F1 u F2 | Berancnsiomme TpeTeio CTENEeHb CBOETO apryMeH-

Ta!
- ipu onpeaeneHny GyHKuuu F1 ucmonb30BaTh 3HaK HEMTOCPEICTBEHHOTO MPUCBANBAHUs (= ) ,
- IIpH omnpeneneHnu GyHKuuu F2 ucnonp30BaTh 3HaK OTIOKEHHOTO MpUCBauBaHus (=) ;

2) npumennts GyHkuuu F2 u F2 s Bo3BeneHust B KyO CIIeIyIONMX apryMEHTOB:

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

3) BBIUUCIUTD 2-yI0 TPOU3BOHOIO OT PyHKIMH F1 u TpeThio nepBoodpasnyto ans ¢pyHkiuu F2.
4) ouuctuth uMeHa F1 u F2.

3amanue 8.2.
1) onpenenuth n1Be PyHKIUU ¢ uMeHamu {1 u f2 , BIYHCISIONINE IJTMHY CBOETO apryMEHTa

(Bocmoyib3ylTech BCTpoeHHOU (yHKIMed Length):
- ipu onpeneneHnu GpyHkuuu fl nCnoap30BaTh 3HaK HEMOCPEACTBEHHOTO MPUCBaUBaHUs (=),
- TIpH oTIpeielieHny PyHKINU f2 UCroab30BaTh 3HAK OTIIOKEHHOTO NMPUCBaUBaHuUs (=) ;
2) mpumenuts ¢pyHkuuu f1 u f2 nns Beruucnenus JuMHbI cniucka {8, 7, 6, 5,4, 3} ;
OOBSICHUTH pEe3yJIbTaT.
3) ounctuth umeHa f1 u £2.

3ananue 8.3.
1) ucnomnp3ys 3HaK HEMOCPEACTBEHHOIO IpUCBauBaHus (=),

ONPENENHUTH (YHKIUIO JABYX MEPEMEHHBIX Gl(x, y) =" COS( y2 ) ;
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2) ucnomnb3ys 3HaK HEMOCPEACTBEHHOT'O MTPUCBANBaHU ( = ) OMpPeNeanTh (PyHKIIHIO GZ(x, y),
SBIISIOLLYIOCS] CMEIIAHHOM MPOU3BOIHON OT PYHKIIMH Gl(x, y) : 3-X KpaTHOH MO NMEPEMEHHOI
X ¥ 5-TH KpaTHOM 10 IEPEMEHHON ) ;

3) ucnosp3ys 3HaK HEMOCPECTBEHHOTO MTPUCBaNBaHUs ( = )ONPEACIUTh (PYHKITHIO G3(x, y) ,
ABIISIONLYIOCS CMEIIaHHOM epBOOOPa3HOM 11 (yHKIUH Gl(x, y) :

OTHOKPAaTHOM 110 NIEPEMEHHOM X W IBYKPaTHOM IO IEPEMEHHON ) ;

4) nns xkaxmaoi QyHKIUN Gl(x, y) , G2(x, y) , G3(x, y) CO3/1aTh U CHAOIUTh 3ar0JIOBKAMU
TabnMIly €€ 3HAYEHHH IPY M3MEHEHNH TIEPEMEHHBIX ¢ equHUYHBIM maroM: X ot O mo 3; yor
0nm05.

5) 3aHOBO MepeoIpeeanTh (PYHKIIHIO G3(x, y), HCIOJIB3YS 3HAK OTJIO)KEHHOT'O IIPUCBAUBAHUS

(:=)u emé pa3 MOMBITATHCS CO3AATh TAONUILy €€ 3HAUCHUH.
6) ouncruts umena Gl, G2, G3.

3anmanue Ne 9. «Onvicanue CIOXKHBIX (YHKITHIA.)»
3amanue 9.1. @ynkuuu ¢ yciaopueM Ha aprymeHT: ¢yHkuus Condition - oneparop /;

2
1) coznars pynkumo G1 (x) = X", KOTopasi BBIYUCISIIACH Obl, TOJIBKO €CIIM KOCHHYC €€ apry-

MEHTa UMEET 3Ha4YCHHE, OO0JIbIIee 1/ 2 (ycnoBue yKa3aTh IPU ONMUCAHUU apryMEHTa );

2
2) co3aaTh (QYHKIIHIO GZ(x) = X", KOTOpas BBIYUCIISLIACh Obl, TOJIBKO €CIM KOCUHYC €€ apry-

MEHTa UMEEeT 3HauYeHue, OoblIee 1/ 2 (ycnoBue yKas3aTh IIPU ONMCAHUHM “Tesa” QYHKIUH);

3) nporecTUpoBaTh (PYHKLNH, BBHIYACIUB UX 3HAYCHUS JJIS CICAYIOIINX apTyMEHTOB:

27107 2°

4) BBIYMCIUTH KOCUHYC 3THX K€ apryMEHTOB, OCO3HATh Pe3yjbTaT, CPABHUB (BU3YyaJIbHO) MOJY-
YEeHHBIE 3HAYCHNS KocHHyca ¢ 1/2;

5) ouncruts umena Gl, G2.

3aganue 9.2. OyHKIUM C yKa3aHUEM TUIIAa ApIyMEHTAa.

1) co3nath pyHKuMIO € (x) = 3x3 —1g (x) , KOTOpast BBIUUCIIATIACh Obl, TOJILKO €CIIH €€ apry-

MCHT SBJISICTCA LICJIBIM YHUCJIOM,
2) IpOTeCTHPOBATh (PYHKIMIO, BEIYUCIIMB €€ 3HAYE€HUE IS CIIEAyIOIIUX 3HAYE€HUI apryMeHTa:
2,0.5, cosx, "mexcm", 15, ocoznars pesynprar! ;

3) ouncTuTh UMA g .

3amanne 9.3. OyHKIMH ¢ KOMOMHUPOBAHHBIM yCIIOBUEM HA apTyMEHT.
2
1) cosmats pynkmmo U l(x) = ln(x — x), KOTOpasi BEIYKCIISIACH ObI, TOJIBKO €CITN €€ apry-

MEHT siByisieTcs criuckoM (List) , cocrosiimuM He 6ostee, yeM u3 4 371eMeHTOB (YCIIOBUE YKa3aTh
NIPY ONTMCAaHHUU apTyMEHTa ),

2) coznarb Gpynkumo U 2(x) = 1n(x2 — x) , KOTOpast BEIYUCIISAIACh Obl, TOJIBKO €CIU €€ apry-

MEHT siBiisgeTcs ciiuckoM (List) , cocrosium He 6oree, ueM U3 4 2JIeMEHTOB
(ycroBue yka3aTh IIPH OMMCAHUH TeJla (PYHKIINN);
3) mpoTecTHpOBaTh (PYHKIINIO, BEIYUCINB €€ 3HAYCHUE JUIS CIICAYIONNX apryMEHTOB:
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2, {2}, {1,2,61,4}, {1,2,61,4,1‘} 2,42}, {1,2,a,4}, {1,2,a, 4, t}, oco3HaTh pe3ynbTaT!

4) ounctuts mmena U1, U2.

3ananue 9.4. MHoecTBEHHOE 3a/1aHne QyHKIUH.
1) ucnonb3ys ykazaHue TUIA apTyMEHTa, CO3/1aTh QYHKIUIO W(x ) , KoTopasi paboTaer mo-
pa3HOMY JUIsl apTYMEHTOB Pa3HBIX THUIIOB:

€CIIM apTyMEHT - cITUCOK (Tur List) , pyHKIms W(x) JIOJKHA BBIYMCIIATH CIIMCOK 3HAaYEHUN

- 2
KBaJpaTOB CHHyca SIN~ X OT COOTBETCTBYIOIIUX apTyMEHTOB;
€CJIM apryMeHT - 1enoe uucio (tun Integer) , pyHkIms W(x) JIOJKHA BO3BOJIUTH ATO YHCJIO B
Ky0 u npubaBiATh K Hemy 10;

€CJIM apTyMEeHT - JelicTBUTeNbHOE yrcio (Tun Real) , hyHKINS W(x ) JIOJ>KHA BBIYUCIIATH apK-

) . arctg x
TaHT'CHC 3TOI'0 4YHcCJjia, ACJICHHBIM HA CaMO YHUCJIO —,
X
€CJIM apryMeHT - KoMIulekcHoe yncio (tun Complex) , pyHKIus W(x ) JOJDKHA BBIYHCIATH

cpenHee 3HaueHue i ero peanpHoi (Re) u muumoit (Im) yactu;
2) npoTecTHpoBaTh (PYHKIMIO, BEIYUCIUB €€ 3HaUCHUE IS ey OInX

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

3) ouncruts umsa W .

3amanne 9.5. MHOXECTBEHHOE 3a/1aHne (DYHKITHH.

1) ucnone3ys yka3aHue TMIIA apryMeHTa, co3aath Gpyrkimo A (x) , koTopast paboTaeT mo-
pa3HOMY JUIS apTyMEHTOB Pa3HbIX THIIOB:

€CIIM apryMeHT - 11eJioe uncio (tun Integer) , pynkuus H (x) paBHa CBOEMY apryMeHTy X ;
€CIIM apryMEHT - JIeWcTBUTENBHOE uncio (tui Real) , pynxmus (x ) OKpYIJIIET apTyMEHT 10

1IEJI0T0 YKCIa TI0 MpaBUiiaM OKpYTJeHus (Bocmoyib3yiTech ¢pyHkuer Round) ;
2) mpoTecTHpoBaTh (PYHKIIMIO, BEIYUCIUB €€ 3HAUCHUE JITIsI CIIETYFOINX
aprymentos: 2, —5,3.4,—1.7;

3) ucnonb3ys BCTpoeHnyto Gpynkuuio Plot, moctpouts rpaguk pyukumu H (x ) Ha UHTEpBAJIE
X€e [—3, 3] :
3) ounctuth ums H .

3ananue 9.6. Kycounsie pynkmun: pynkius Condition - oneparop /;
1) ucrionw3ys BerpoeHHy0 GyHKiuio Condition B Buae oneparopa ( /; ), co3AaTh KyCOUYHYIO

bYHKITHEO w(x) , AMCIOIIYI0 3HAUCHHE x? mpu 0<x <5,
3HAaYEHUE (x — 5)2 mpu 5 <x <10,
3HauECHHE (x — 10)2 mpu 10<x <15

sgauenne 0 O mpu x >15;
2) ucnonb3ys BcTpoeHHyto ¢pyHkiuio Plot, mocrpouts rpaduk GyHKIMHI w(x) Ha UHTEpBaje

xe[O, 20];

3) OYUCTUTH UM W .
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3aganue 9.7. Kycounsle pynkiuu: pyHkuus Piecewise

1) ucnons3ys pynkuuro Piecewise, cozmarh Kycounyro GpyHKuuo Y (x) ,
umeronryto 3Hauenne 0 mpu x < -2,

sgauenne X + 2 npu —2 < x <0,

snauenue —X + 2 mpu 0<x <2,

snauenue 0 mpu x> 2;

2) UCHoNB3ys BCTPOEHHYIO (pyHKIMIO Plot, mocTponts rpaduk GpyHkmun Y (x) Ha WHTEpBaje
xe [—4, 4];

3) ouncTUTh UM Y .

3ananue 9.8. Kycounsie pynkuuu: pyukuus Piecewise - omeparop {
CpaBnenue aeiictBus pynkmuii Condition u Piecewise.

1) ucrionw3ys GpyHknuio Piecewise B onepaTtopHOM MpeaCTaBICHUN { , CO3/1aTh KYCOYHYIO
GyHKIHIO yl(x) , umerontyto 3Hauenue 1 mpu 4 <x <=2,

snauenne 2 mpu —2 < x <0,
snauenre 1 mpu 0 < x <2
smauenue 2 npu 2<x<4;

2) ucnionb3ys GyHkuuto Plot, moctpouts rpaduk GyHKIUN yl(x) Ha UHTEpBaje

Xe [—4.1, 4.1];

3) ucnons3ys ¢pynxiuto Condition B onepaTopHoM npeacTabiesuu ( /; ), co31aTh KyCOUHYIO
GyHKIMIO y2(x ) , uMeroryro 3Hadenne 1 mpu 4 <x <2,

snauenne 2 npu —2<x <0,

3mauenve | npu 0 < x <2
3gauenue 2 npu 2<x<4;

4) ucnonb3ys ¢pynkuuto Plot, moctpouts rpaduk GyHKIUN y2(x ) Ha UHTEpBaje
xe [—4. L, 4. 1] , 4TO0OBI rpauK NpaBUIbHO OTOOpaxancs, i GpyHkuuu Plot ykaxkure nononHu-

tenpHyto onmuio PlotRange — {0, 2}
5) cpaBHUTH Pe3yIbTATHI.

3aganue Ne 10. «'paduueckas dyukumsa Plot u e€ ommu.
HOCTDOGHI/IC I‘Dad)I/IKOB d)VHKHI/Iﬁ 3a4JIaHHBIX dABHO B HeKaDTOBOﬁ CUCTCMC KOOPAMHAT.»

3ananue 10.1. [Tocrpoenue rpaduka oJHON PYHKUIUH.
[TocTpoenue rpadyka HECKOIBKUX (QYHKIMNA B OHUX KOOPAMHATHBIX OCSIX.

1) npenctaBuTh B BUjE rpaduka QyHKIHIO y(x) =xe " B muanasone 3Havenuii X or 0 1o 5 ;

2) IOCTPOMTH B OJHUX KOOPAMHATHBIX 0CAX B auanasone 3Hadennit X or 0 no 10 rpaduxu
CIeAYIoUMX TPEX PyHKIMA:

- KyCOYHOH (QyHKIHH yl(x) , IMEFOIEN

sgauenne 2 npu 0 <x <2,

snauenve —X +4 mpu 2<x <4,

sHauenne 2X —8 mpu 4<x <6,

sgauenne —X + 10 npu 6 <x <8,
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sgauenne 2 mpu < x <10,
30

10+ x*
- GyHKIMH y3(x) =10xe *;

- pyHKIIUK y2(x) =

3amanue 10.2. 3aganue obmactu u3o0pakeHus Ha rpaduke. HazBanue rpaduka u o003HaUCHHE
oceil.

1) Ioctpouts rpaduk GyHKIHH y(x) = 1n(4 — 2x) +x2-2.

2) yCTaHOBHUTH IMAINa30H H300pakaeMbIx 3Ha4enuii mo ocu ¥ ot —0.7 mo 0.5
(omus PlotRange);
3) ycraHoBuTh HasBaHue rpaduka : “T'padux GyHKIMHU y(x) = ln(4 — Zx) +x2 -2«

(o PlotLabel);
4) ycTaHOBUTH 0003HAYEHHUE IO OCAM X U ) coOTBeTCTBEHHO (omuust AxesLabel).

3aganue 10.3. Ctunb u300paxeHus oceil.

e—x

1+e?)(2-x)

2) yCTaHOBUTH HY KHBIH JIana3oH H300pakaeMbIX 3HAYCHUI IO 00erM ocsiM (TI0100paTh caMo-
CTOSITEJIBHO);

1) IToctpouts rpaduk QyHKIHH y(x) = (

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

4) YCTaHOBUTH 0003HaYEHHE 110 OCSAM X U )Y COOTBETCTBCHHO,

5) ycTaHOBUTH pa3mep mpudra o ocsim, paBHbIM 16-Tu
(ommust AxesStyle, nupexktuBa FontSize).

3amanwue 10.4. 300pakeHre ocel U paMKH.

sinx
1) octpouts rpaduk QyHKIHH y(x) = B JMAIa30He 3HaueHui X or —377 g0 37T .
2) yopath
-0och X, -0Ch Y, -o00cocu; (omuus AXes)COXpaHUTH BCE TPH KAPTHHKH ;

2) yCTaHOBUTH

- paMKy BOKpYT rpaduka 6e3 ocei;

- TOJIBKO JIEBYIO U HUKHIOIO CTOPOHBI PAMKHU M BEPTUKAJILHYIO OCh

(onmmu Frame u Axes) coxpaHUTh 00€ KapTHHKH.

[Tpumeyanue: noaymaiite, Kak MOXHO BCe rpaMKu U3 3TOTO MyHKTa U300pa3uTh B BUE
Ta0JIMYKH.

3amanue 10.5. 3aganue ctvns Haanmucei Ha rpaduke. PaccraHoBka METOK-JIeICHHN Ha OCSX. 3a-
JTAHUE CTHJIb JINHHH.
5 sinx
1) ITocTpouTh B OTHUX KOOPAMHATHBIX OCAX rpapuKku GyHKIUN yl(x) = u
X

y2(x) = COSX B JAMAINAa30HE 3HAYCHUH X OT —37T 10 37T .

2) yctaHoBUTH TN 0a3zoBoro mpudTa Arial, pasmep, paBHbIM 16-TH
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(onmms BaseStyle, mupextussr FontFamily u FontSize) ;

3) ycTaHOBUTH pa3METKY IO OCSIM: TI0 TOPU3OHTAJIBLHOW OCH € IIarom 7T ;

o BeprukanbHoii ocu ¢ marom 0.5 (ommwus Ticks) ;

4) yeennunth yBenuuuth Tonmuny oceii 10 0.005 monm ropusontansHoro pasmepa rpaduxa
(ommust AxesStyle, nupextuBa Thickness) ;

5) m300pa3uTh MUHHIO 1-r0 rpaduka KpaCHBIM MYHKTUPOM, 2-TO - CHHUM IITPUXITYHKTHPOM
(onus PlotStyle, nupextust RGBColor u Dashing).

3apanue 10.6. (mpopomwkenue 3aganus 10.5) Ocdopmnenue pamku. Hanecenue TuHMA CETKH.

1) st rpadmka U3 mpeapIyIIeH 3a1a4 yopaTs ocl ¥ 0OPMUTH €ro B MPSIMOYTOJILHOW paMKe
(ormust Frame);

2) IBHO yKa3aTh JMANA30H 00JaCTH U300paKEHUs: 10 TOPH30HTAN OT —377 110 37T, IO BEpTH-
kamu ot —1 mo 1 (ommms PlotRange) ;

3) yCTaHOBUTH pa3METKY:

110 HIDKHEH CTOPOHE PaMKH C maroM 77 (BMECTO CaMOil MpaBOil METKH MOCTaBUTh 0003HAUCHHE
x),

110 51eBoii ctopore pamku ¢ marom 0.5 (BMecTo camoii BepxHeil METKH MOCTaBUTH 0003HAYEHHE
y) (omuus FrameTicks) ;

4) oTOOpa3uTh KOOPJMHATHYIO CETKY, IMHUU CETKH JOJDKHBI TPOXOIUTH Yepe3 METKH Ha 0CAX
(ommmus GridLines);
5) ycTaHoBUTb cepblii LBeT QoHa (onuus Background, nupexktusa GrayLevel).

3aganue Ne 11. «Croenuanbyble BUIBL ABYMEDPHBIX I'PadUKOB.»

3aganue 11.1. [Toctpoenue rpaukoB TOUEUHbIX (TAOJNYHBIX) YyHKIUI.
1) mpescTaBUTH B OTHUX KOOPIAWHATHBIX OCSAX rpauKu CIEAYIONINX
TOYCYHBIX (PYHKIMH, 32JaHHBIX CITUCKAMU CBOMX 3HAYCHUH :

x|12345678
y12345678

x[2345 6 7 89
y|4 681012 14 16 18

x 10.05 1. 1.5 2. 25 3. 35
y=e" 1.1.652.724.487.3912.1820.0933.12°

2) ucnonwzys onuuto PlotRange, no6uthcs n3o0pakeHns Bcex TOUeK Ha rpaduke ;

3) ucnonw3ys omiuio PlotStyle u mupektuBy PointSize, ycTaHOBUTH CIIETyIOIIHE OTHOCUTEITb-
HBIE pazMepbl n300paxkaembix Touek 0.015,0.02 , 0.025 gns 1-ro, 2-ro, 3-ero rpadukoB cooT-
BETCTBEHHO ;

4) n3yuuB 1o crpaske omnuuto Joined, COEIMHUTH TOYKU TOJIBKO NEPBOTO rpaduka CIUIOMIHON
JIMHUECH;

5) uzyuus 1o cupapke omniuto Filling, moskcrnepuMeHTUpPOBATh, YCTaHABIHMBAS I HEE pas3iny-
HbIE 3HaUYEHUs, BEIOpaTh Hanbosee yaauyHblil BApUAHT ;

6) ucnionp3ys onmuio PlotMarkers, cMeHUTH MapKeps 11 0003HaYEHUs TOYEK (0OpaTUTE BHU-
MaHHe, uTo AupekTuBa PointSize npu 3ToM nepectaér neiicTBOBaTh, 3aTO MapKephl BUAHBI HA
JUHUH, UX COSIUHSIONICH). Y BETUIUTh pa3Mep MapKepoB 110 15.

3amanwme 11.2. [Toctpoenue rpadukoB GyHKIHH, 3aJaHHBIX B MTOJSIPHON CHCTEME KOOPIMHAT.
1) - moctpouts rpaduk GyHKINH, 3a1aHHON B MOJISAPHBIX KOOPAUHATAX 7' = singp;
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- MCTIOJIB3Ys rpaduKky cuHyca (SN @) u kocunyca (COS (0) B MONSIPHON CUCTEME KOOPIMHAT,
CO3/aTh U3 MATU OKPYKHOCTEH KapTUHKY, OX0XKYI0 Ha “Pomaniky”, ¢ ueTelppMs “nenectkamu’
(cHU3y, CBEpXY, ClIeBa, CIIPaBa) U LEHTPAIbHBIM KPYKKOM;

- OTMEHHUTH U300paKEHUE OCEl;

2) npeACTaBUTH OTENBHO B MOJSPHBIX KOOPAUHATAX rpauKu CIEAYIONMX QyHKIUIL:

- ¥ =1—SsINn¢ KpacHbIM LBETOM;

s(2¢0—7m

_r=e"%% - 2COS(4¢) +sin IypITyPHBIM LBETOM;

- UIs1 00enX KapTUHOK OTMEHHUTh U300paKEHUE OCeH;
3) - MOCTPOUTH B OJHUX KOOPJAMHATHBIX OCSX B TOJSPHBIX KOOPAUHATAX TpadUKH CIICTYIOTIX

dynkuuit: 7 =—3 /;c+3’ r=3 /)36+3, r:e_zx, r=5sin(5x+1)}3npez{enax
—X —X

xel[-m x);

- YCTAaHOBUTH CJICAYIOUIUE LIBETA JIMHUI: KPACHBIN, CAHUMN, 3€JIEHBIN,0paHKEBBI;
- OTMEHUTh U300pakeHue oceii;

- YCTaHOBUTDH U300paxKeHHE PaMKU;

- yOpatb pa3MeTKy 1o e€ CTOpOHaM.

3ananue 11.3. [Tocrpoenue rpadukoB GyHKINH, 3aJaHHBIX TAPAMETPUIECKH.
1) - moctpouts rpaduk GyHKIUN y(x) , 3aJJaHHOH CJIeTyIOIMMH MTapaMeTPUYECKUMH ypaBHE-

HUSIMHU: x(t) = 12; y(t) = %t(?ﬁ —1‘2) NpY U3MEHCHUH TTapaMeTpa B npejenax [ € [—2; 2];

- IOJIIIUCATh OCH;

- YCTAHOBUTH pazMep mpudTa Ui HaAMUCeH 1O OCsM, paBHBIM 14;

2) - IOCTPOUTH B OAHUX KOOPJMHATHBIX OCSX TpaduKu NBYX (QyHKIHHA yl(x ) u y2(x) 3ajaH-
HBIX TIAPAMETPUYCCKH :

1-as Qynkuums x; = 300532‘ s = 3sin3 t;

. > (2+cost
2-as pynkums X, =3sint; y, =3cos” ¢ 2

[IpY U3MEHEHUU ITapaMeTpa B IIpeje-
(3 +sin t)

nax t € [O; 272'];
- 1300pa3uTh 1-y10 JUHUIO 3€JIEHBIM JUIMHHBIM ITyHKTUPOM, 2-YIO - PO30BOM TOJICTOM JIMHUEH;
- yopatb ocu.

3ananue 11.4. IToctpoeHue KOHTYPHBIX TpauKOB U TpapuKoB (QYyHKIMHA, 3aJaHHBIX HESABHO .
1) - mocTpOUTh KOHTYPHBIN rpaduk GyHKIUN f (x,y) = COSX + COS Y B mpeaenax U3MEHEHU

apryMeHTOB X € [0; 27[] , VE [O; 272'];
- ucnonk3ys onuuto ContourLabels, ycTaHOBUTB moaNUCH 3Ha4YEHUH QyHKIME [ (x, y) Ha KOH-

TYpPHBIX JIMHUSIX;
- ucnonb3ys onmuro Contours, yBEJIMYUTH YUCIIO KOHTYPHBIX JUHUH 110 15 - TH ;
2) - OCTPOUTH OAHY KOHTYPHYIO JIMHUIO I (PYHKLUMHU U3 IPEIBIIYIIEro 3aJaHus, Ha KOTOPOi

1
5Ta (QyHKIHMS NIPUHMMAET 3HaYEHHE, paBHOE | (x,y) =——;

2

- HalTU TaKylo K€ JIMHUIO Ha IrpaduKe U3 MpeAbLAYLIETo 3adaHNs;
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- ucnonp3yst onmuto FramelLabel, ycranoBuTh 0003HaY€HHE CTOPOH PAMKH;
- ucnonw3ys onuuto PlotLabel, nognucats rpaduk « COSX + COS Yy = —E »;

- ucnonb3ys onuuio FrameStyle, yctaHOBUTB pazmep mpudTa a1 Hamucen o 0csIM, paBHbIM
14;

3) - HOCTPOUTH B OJHUX KOOPAUHATHBIX OCSX IpauKu 1BYX (QYHKIIMMH, 3alaHHBIX HESBHO, T.€.
YPaBHCHHUSIMH:

1-as pyHKIMS ‘Sinx sin y‘ =1/2;

2-as1 QyHKUMSA ‘COSX cos y‘ =1/2

B IIpeJieNiaX U3MEHEHHs apIyMEHTOB X € [0; 27Z] , VE [0; 272'];

- O3KCIEPUMEHTUPYUTE, MEHSI 3HAUCHHE KOHCTAHThI U MPEIeIibl K3BMEHEHHS apTyMEHTOB,
4) - moctpouth TpaduK GyHKINN y(x) =x*—4x+7s npenenax U3MEHEHUs apryMeHTa
x[0; 4],

- ucnodib3ys omniuio AxesOrigin, yCTAHOBUTh IIEPECEUCHNUE OCEH B TOUKE C KOOpAMHATAMU
(0,0);

- COXPAHHTh MIOCTPOCHHBIH rpauK B epeMeHHO ¢ uMeHeM g7l ;

IUTSL TOTO, YTOOBI 0003HAYUTH TOUKY MUHUMYyMa rpaduKa, BBIIOJIHUTE CICIYIOIINE JCHCTBYS:
- TOCTPOUTH TPapUKH NPAMBIX JIMHKH V=3 u X =2,

- U300pa3uTh 00€ TUHUHU KPACHBIM ITYHKTUPOM,

- mo1o0paTh A KaX0ro rpaduka npeieibl U3MEHEHUs IEPEMEHHBIX X U ),

- COXPAHUTH TIOCTPOEHHBIE TPA(UKK B IEPEMEHHBIX ¢ UMEHaMU 2F2 U gF3 COOTBETCTBEHHO;

- ucnonb3ys GyHkuo Show, n300pa3utk Bce rpauku BMECTE;

- YCTaHOBUTH JTMaIia30Hbl u300pakenust ot 0 10 4 mo ropuzoHTamu u oT 0 10 8 0 BEpTUKAIH;
- IOANKCATD OCH;

- YCTaHOBHUTbH BPYUYHYIO pa3MeTKy Ha ocaxX 14-bIM mpudTOM.

3aganue Ne 12. «Pemenue anreOpanyecknx ¥ TPAHCIIEHICHTHBIX YPAaBHEHUN U HEPABEHCTB.»

3aganue 12.1. Penmienue ypaBHEeHUN B aHAIMTUYECKOM BUJIE.

o 2
1) HaiiTn aHANUTHYECKOE PENIEHKE KBaIPATHOTO YpaBHeHHs obmiero Buga: ax +bx+c=0;

- orpeenuTh Bektop peureHnii XX ;
- cIIeTIaTh MPOBEPKY, MOICTABUB HAWJICHHBIC PEIICHHUS B HCXOMHOE YPAaBHEHHUE;

- BBIYUCIIUTH U MpeoOpa3oBaTh CIEAYIOIIee BhIpaXeHue: d (x —X )(x — X ) ,TOE X| B Xy -

HaliJICHHbIE KOPHU;
CPaBHUTH PE3YJbTAT C JIEBOM YaCThIO UCXOIHOTO YPABHEHUS;
2) HaliTH TOYHBIE PELICHUS CIEAYIOUUX MOJIMHOMHAIBHBIX YPaBHEHUH:

4x° +6x* +3x—4=0:

2x%0 4 x12 =0;

x5+x4+2x3—x2+4x+320;

- IOJTyYUTh MPHOMKEHHbBIE 3HAYCHUS ITUX KOPHEW C OOBIYHOM TOYHOCTHIO

- IOJTIYYUTh MPUOTMKEHHBIE 3HAUCHUS ITUX KOPHEH ¢ TOYHOCThIO 20-Th 3HaYamux uudp.
3) HailTU TOUHbIE 3HAUEHUSI KOPHEW TPUTOHOMETPUUYECKOTO YPaBHEHHUS:
sin3x+cos3x=0
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3ananue 12.2. [IpubnuxéHHOE pelieHue ypaBHEHHH.
Hcnons3ys ¢pynkiuio NSolve HalTH NpUOIMKEHHbIE peIlIeHHs] TOJIMHOMUAIBHOTO YPAaBHEHHUS €

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

3aganue 12.3. YucneHHOE pellieHrne ypaBHEHUH.
Ucnons3ys ¢pynkmuio FindRoot HaiiTi Tpy KOpHS TPaHCIIEHACHTHOTO YPaBHEHUS:

COS(ln x) —sin (x/ 2) = (), HayanbHBIE NPUOIMKEHNUS ONPEAETUTE rPadUUECKH.

3aganue 12.4. Penienue HepaBeHCTB.
1) ucnons3ys komanay Reduce, pemmrs 41CI0BOE HEPABEHCTBO: x?—6x+5< 0;

o 2
2) HallTH pelIeHrue HEPABEHCTBA, COIEPKAIIETO TapaMeTp X~ — bx+5<0;
- OCO3HATh U OOBSICHUTh PE3yJIbTaT;
o 2
- B INIOCKOCTH (x,b) nocTpouTh rpaduk QyHKIHUH, 3a1aHHOM paBeHcTBoM X~ —bXx+5=0,

- IMana3oH I HepeMeHHol X u napameTpa b moao6parh caMOCTOATENIBHO, TAK YTOObI ObLIH
BUJIHBI 00JIaCTH PELICHUs] HEPABEHCTBA;

- ucnonb3ys onuuio Framelabel, moanucars ropu30HTaIbHYIO M BEPTUKAIBHYIO CTOPOHBI PaM-
KH.

3aganue 12.5. Pemenue cuctemM ypaBHEHH B aHAIUTHYECKOM BUJIE.
1) HaliTH aHATTMTHYECKOE PEIICHHUE CIIEIYIOICH CUCTEMBI alreOpandecKuX yYpaBHCHHIA:

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

CIeNnaTh NPOBEPKY;
2) HaliTU TOYHOE PEIICHHUE CIEAYIONIeH CUCTEMbI TPAHCLEHECHTHBIX YPABHEHUM:

log , (4x—2y)=—1;
10 ;
In (x +2 y) =2;
- UCTIOJIB3Ys OIICPaTOpP NOACTAHOBKHU, ONIPECACTIUTE IICPEMCHHBIC XX u yy , IPUCBOMUB UM B Kauc-

CTBC 3Ha‘-I€HI/II71, IMOJIYYCHHBIC PCIICHUA CUCTEMbI IJIS IICPEMCHHBIX X U y COOTBECTCTBCHHO,

.. 2 .
- BBIYUCIIUTD NPUOIMKEHHOE 3HAUEHUE CIIEYIOIIEr0 BEIPAXKEHHU: XX~ + s1n(2 yy) .

3apanue 12.6. [IpuOamkéHHOE perieHne CUCTEM YpaBHEHUH.
- HalTH IPUOIMKEHHOE PEIICHHE CIEAYIONIEH CUCTEMBI alreOpandecKux ypaBHEHHNA:

2y+3x2:5;
x+7y*=175;
- orpeenuTh Bekropa pemennit XX u YV ;

X o o
- BBIYUCJIUTH BRIPAXKCHUE € 2 COS y4 , TIE XZ y4 - BTOPOU KOPCHb AJIA X W YCTBCPTBIX - IJIsA
Y COOTBECTCTBCHHO.

3ananue 12.7. YuciieHHOE pelIeHne CUCTEM YPABHEHUH.
- HAWTH YMCIICHHOE PELICHUE CUCTEMbI YPaBHEHUM:
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e* +2ylnx-3=0;
xzy—3x+5.4:0;
- HA4aJIbHOC HpI/I6HI/DKeHI/Ie OIIPCACIINTD rpa(bI/I‘IeCKI/I;

3ananue 12.8. PemeHne cuCcTeM HEPaBEHCTB.
1) HaliTH pelieHne cleayomeld CUCTEMbl HEPABEHCTB:

S5x+12<3x+20
x<2x+3
2x+720

2) HalTH pELICHNE CIEYIOIEH CUCTEMBI HEPABEHCTB:
y> x> +1
y+x>1

X%+ y2 <9

- IOCTPOUTH B OJIHUX KOOPJAUHATHBIX OCSAX rPpa(UKU JIMHUH, 33 JaHHBIX PABCHCTBAMH:
y:x2 +1; y+x=1; x? +y2 =9;;

- BKJIFOUUTDH U300pakeHUE OCEi;

- 00BSACHUTD Ha rpauKe NOJTYYSHHOE PELICHHE JJIsi CHCTEMbl HEpaBEHCTB.

3aganue Ne 13. «Pemenue auddepeHIHAIBLHBIX YPABHEHUI. )

3apanue 13.1. OGee perieHne 0OBIKHOBEHHBIX U (HepeHIHANBHBIX YPABHEHUH.
1) HaliTu o011Iee perIeHre YpaBHEHHsI TIEPBOTO MOPSIIKA:

V'(x)=2Inx+x-2
2) HaiiTu O0IIME pelIeHUs] YPAaBHEHUI BHICOKOTO MOPSIKA!

y"'(x) =3x% —2x+1; y"'(x) :y'(x)—Sy(x) +x2—1.

3ananue 13.2. YacTHoe pelieHne 0ObIKHOBEHHBIX AudepeHInanbHbIX ypaBHeHuil. 3anaua Ko-
1K,

1) - HaiiTn yacTHOE pemenne qMQPPepPeHIHATEHOTO yPABHEHHS: y"(x) =xe "

IpHU CIEIYIOMUX HAYAIbHBIX YCIOBHUAIX: y(O) =1; y'(O) =0;

- onpenenuTh GyHKImIO Y (x) , SBJISIOLIYIOCS PEIIEHNEM JaHHOMN 3a1a4H;

- OCTPOUTH TpaduK (yHKIMM HA HHTEPBATE X € [—2, 2] , TIO/ITMCATh OCH; HAHECTH Pa3METKY
0 OCAM: IO X 0T -2 10 2 ¢ maroM 1; mo ) ot -1 no 1.5 ¢ marom 0.5;

2) HaiiTu pemenue cneyromeit 3anaun Koum: y"(x) — 2}/y'(x) + a)zy(x) =0; y(()) = A;
y'(O) =0, npuBecTH MoNyYEHHOE PELIEHHE K HAMOOJIEE TIPOCTOMY BHLY;

- onpeenuth GpyHKuuo Y (x) , IBJSIFOLIYIOCS PELICHUEM YPAaBHEHMUS,

- IOCTPOUTH rpaduK (PYHKIIMU HA UHTEpBaIe X € [0, 5] , IOJICTABUB C ITIOMOILIBIO OIlEpaTopa

TOJICTAHOBKH /. BMECTO CUMBOIILHBIX MapaMeTpoB A, ¥, @ uuciossle 3nauenus 1, 0.5, 5;

- DoAnucaThb OCH,
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- HAHECTH pa3MeTKy 1o ocsiM: 1o X oT 0 1o 5 ¢ marom 1; mo y ot -10 mo 10 ¢ warom 5;

- YCTAaHOBMTb pa3Mep HaJIMCEN 110 OCsIM, paBHbIH 14.

3ananue 13.3. YncnenHnoe penieHre 0ObIKHOBEHHBIX AU(epeHInanbHbIX YPaBHEHUH.
- HaliTH YHMCIICHHOE pelieHne AudpepeHInanbHOr0 ypaBHEHUS: y"(x) y'(x) - X y(x) =1

IIPY HAYaJIbHbBIX YCJIOBUSX y(O) =1, y'(O) =1;
- onpenenuTh GpyHKIu© Y (x ) , SIBIIFOLYIOCS PELLIEHUEM JTaHHOW 3aJa4u;

- CO371aTh TaONHIly 3HAYCHHI MTOJIYYCHHON ()YHKIIMH B TUANa30HE X € (0,5) c marom 0.5, mox-
MHCATh CTOJIOIBI;
- IOCTPOUTH rpauK MOTYUYSHHOTO PEIICHUS HAa HHTEpBaJIe X € (0,5), MOJIIHCATh OCU, HAHECTHU

pa3MeTKy MO OCSIM:
no X or 0 go 5 cmarom 1 ;mo ¥ or 0 no 40 ¢ marom 10;

3amanue 13.4. O6miee perieHue CUCTEM OOBIKHOBEHHBIX AU((EepEeHIINATbHBIX YPaBHEHUH.
- HaliTH o0I1Iee pelIeHre ClIeayoIel CucTeMbl U PepeHIInaNbHbIX YPAaBHEHHU TIEPBOTO MMO-
psiKa:

x'(t)

y(y)+z(t)
V'(1)=x(t)+3z(t)
Z'(t)=x(t)+y(¢)
3apanue 13.5. YacTHoe pelieHne cucTeM 0ObIKHOBEHHBIX U (epeHIHabHBIX YPAaBHEHUH.

- HaliTH 9acTHOE pelIeHne cucTeMbl Au(depeHnanbHbIX YpaBHEHUH TEPBOTO
HOpsIIKa:

X (t)=—ax(t)+my(t)
Y'(t)=ax(t)-my(t)

CO CJIEYIOIMIMMM HAYalbHBIMK YCIOBUSAMU: x(O) =1, y(O) =0;

- onpeenuth Gynkuun X (t) nYt (t ) , SIBJIAIOIINECS PEIICHUSIMU CUCTEMBI, UCIIONIb3Ys Omepa-
TOP MOJICTAHOBKH, MOACTaBUTh BMECTO CUMBOJIbHBIX MapaMeTpoB ()@ U M1 YUCIOBbIC 3HAUCHUS
2 u 1/ 4

- IOCTPOUTH rpaduK MOTYUYCHHBIX PEUICHUI HA UHTEpBaie [ € (0;1) , TOJAIKMCATh OCH; HAHECTHU

pazMeTky 1o ocsim: 1o X ot 0 mo 1 ¢ marom 0.2 ; mo ¥ ot 0 o 1 ¢ marom 0.2;

1300pasuTh 00€ JTMHUK YEPHBIM LBETOM, TpaduK it pyHKIun X (t ) - TOHKOM JIMHUEH, 114

Gynkmun Y (l‘ ) - TOJICTOU JIMHUEH;

ucnonb3ys onmuio PlotLegends, moanucaTs TMHUK; YCTAaHOBUTH pa3Mep HAJIUCEH 1O OCSIM,
paBHbIii 14.

3anganue 13.6. UnciaeHHOe pelieHre CUCTeM OOBIKHOBEHHBIX AU (hepeHInaIbHBIX YPAaBHEHUH.
- HATH YUCIICHHOE PeIIeHHEe CUCTEMBI AU (HepeHINANBHBIX YPaBHEHUH EPBOTO MOPSAAKA:

xX'(t)=y(t)z(t)+1
(1) =x(t)z(¢) -1
Z'(t) = x(t)y(t) +1
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CO CJIEYIOIIMMM HAYalbHBIMK YCIIOBUSAMU: x(O) =1, y(O) =0, z (O) =( B guamasone
te (0;10) ;
- onpeenuth GpyHKImn X (t ), Y (l‘ ), Z (t ), ABJIAIOIMECS PEUIEHUSIMHI CUCTEMBI,

- c03aTh TaONUIly 3HAYCHUH 3TUX (PyHKIUH B uanazoHe { € (O; 10) c marom 1, moxmucarb
CTOJIOLBL,

- MOCTPOUTH IrpaK MOTYUYCHHBIX PEIICHNI Ha UHTEpBaJle [ € (0;4), MOJIIICATh OCH; HAHECTH
pa3meTky 1o ocsaM: o X ot 0 o4 cmarom 1 ;mo y or 0 10 4 ¢ marom 1;

UCIIOJB3ys qupekTuBy Dashing, n306pas3uts rpaduk aius pyHkuuu ¥ (l‘ ) - MyHKTUPHOM JIMHU-
e,

s GyHKuun Z (t ) - IITPUX-ITYHKTUPHOM JIMHUEMH;

ucnons3ys onuuto PlotLegends, moanucars nuHuu;
YCTAaHOBUTH pa3Mep HAAMUCEHN MO OCsM, paBHBIN 14.

Jamanme Ne 14. «Co3nanne nnHAMHUYECKUX 00BEKTOB.)
JIBr>keHue Tena, OpOIIEHHOTO MO YTIJIOM K TOPH30HTY B TI0JIC CHIIBI TSKECTH C YIETOM CHIIBI
COIPOTUBJICHUS.

DopMyIUpOBKA 3aJaUH.

Teno Maccoit 711 GPOCHIIH ¢ HaYaIBbHON CKOPOCTHIO V() MO yriioM ¢ K FOPH30HTY B OQHOPOJ-
HOM TI0JIe TSKECTH ¢ HAMPSKEHHOCTBIO @ . KospuimeHnT conpotusnenus sosayxa 3.

1. ITosryunTh 3aBUCUMOCTbH KOOPJAMHAT T€JIA X U ) OT BPEMEHHU [ .

2. IlocTpouTh TPAaEKTOPUIO ABM)KEHHUS TEINA.

3. I'padudecku HCCIeI0BaTh BIMSHHE HAYaIbHOM CKOPOCTH V() 1 yria ¢ Ha TpaeKTOpHIO mo-

JeTa.
Teopus.
3anuiiem BTopoi 3akoH HbproTOHA 171 IBUKYIIIETOCS Tena B BUAE: 11 a (t ) =m g — ,B V(t )

Yutém, 4TO CKOPOCTH V(t ) 1 yCKOpeHue d (t ) SIBJISIFOTCS TIEPBOM M BTOPOU MPOU3BOJHBIMU IO

BpeMeHH ! OT paJuyc-BEKTOpa F(t): V(l‘) = fr(t) , Zi(t) = 17"(t) ¥ TIEPETUIIEM 3aKOH JIBH-
JKEHUSL TEJIa: mF"(l‘) =mg —ﬂf'(t) = mf"(t) + ﬁf'(t) -mg=0;

[lonyuennoe BekTopHoe ypaaenue npoekrupyem Ha ocu OX u OY | yuntsisas, uro npoek-
LUAMY PAJMyC -BEKTOPA Ha STH OCH SBISIOTCSA KOOPIMHATHI X M ) JBUIKYIIErOCs TeJa.

B pesynbrare noy4nm asa qudpepeHIManbHbIX YPABHEHHS Il TOPU30HTAIBHON X M BEPTH-
KaJbHOW ) KOOPAMHAT TeJa: mx"(t) + ,Bx'(l‘) =0; my"(t) + ,By'(t) +mg=0.
IlopA1oK AEUCTBHN.

1. PemumTh ypaBHEHUs Il KOOPAMHAT X U V),

3a/1aB [yl KaKJ0T0 YPaBHEHHUS M0 JIBa HAYAJIbHBIX YCIIOBUSL:
- KOOPIMHATHI TOYKH BHUIETA TENA (0,0) , T.C. x(()) =0u y(O) =0;

- ¥ mpoeKuuy HavanbHoi ckopoct Vy Ha ocu OX u OY | re. x'(O) =Vycosa n
V'(0)=Vysina;

Ykasanue !

Bocnone3yiitecs s pemenns auddepernnanbHeix ypaBaenuit pynkuueit DSolveValue , ko-

Topas oTiin4aercs oT DSolve Tem, 4To OTBET BbIIAETCS HE B BUJIE MPaBUJI IOJICTAHOBKH, a Cpazy
B BUIe (QyHKIIHH.
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[ToaTomy, yTOOBI ONIPEACTUTh (PYHKIIUIO-PEIICHUE, JOCTATOUHO AaTh €i MM
[pumep. X[t_] = DSolveValue {x"[t]+ w? x[t]==0,x[0] == 3,x[0] == 6}, x[t],1]

2. Onpenenute X u Y xak dyHkiwu aprymenta ! SBISIFOLIMECS PEIICHUSIMH COOTBETCTBYO-
X YPaBHEHUI.

3. 3anarb, OnpeeuB COOTBETCTBYIOIIUE IEPEMEHHBIE:

- ycKopenue cBoGoHOro najenus g =9.8;

- maccy Tena m=0.1;
- ko3 dunuent conporupienus pozayxa [ =0.1;

- HavaibHyto ckopocts Vi =10

- YIOJI BbUIETA K TOPU3OHTY O =TT / 4.

4. TIOCTPOUTH TPAEKTOPHIO IBHKEHHS TEJA B KOOPJMHATAX X W ) TIPH H3MEHEHUH BPEMEHH
nonéra ! B npenenax t € (0, 2.5).

- YCTaHOBHTH 00JIACTh U300paKEHUS (0,5 ) - 110 TOPU30HTANIH U (0, 2) - 110 BEPTHKAIIH ;

- IOAMHKCATH OCH ;
- YCTaHOBHTD PA3METKY (JesIeHHs ) Ha ocsix uepe3 1 - mo ropusonTanu u yepes 0.5 - mo BepTHKa-
T
- 1300pa3uTh JTUHUIO TPAEKTOPUHU YEPHBIM [IBETOM ;
- YBEJIMUUTH pazMep mpudTra mo ocsim 10 16 .
5. 3HaKOMMMCS C MAHEIBIO JJISi PUCOBAHUSI.
CoznanHblii rpaduK MOKHO TOPUCOBBIBATh, UCMOJIb3YS MAHEIb HHCTPYMEHTOB JIJIsl PUCOBAHHSL.
- BKJIFOUUTD MMaHEeNb sl pucoBanus: MeHIo Graphics — nyHkT Drawing Tools ;
- BOUTH B PEXKHUM pelaKTUPOBaHUS rpaduka, 1BaX bl HIETKHYTh IO HEMY, IIPH TOM OKpY’Kalo-
11asi ero pamMKa CTaHeT CepoH ;
- OT TOYKH MaKCMMyMa TPAeKTOPUH TPOBECTH KPACHBIC ITYHKTUPHBIC JIMHUU:
BepTUKanbHyto BHU3 K och OX 1 ropusontanbshyio Bieso k ocu OY ;
- IOCTAaBUThL CUMBOJI /1 (BBICOTA) PSIOM C BEPTHKAILHOI JIMHUEH,
YCTaHOBUTH Pa3Mep CUMBOJIA PaBHBIM 18;
Ykazanue !
1. BepTukanbHbie U TOPU3OHTAIILHBIE JIMHUK YI00HO PHCOBATh, yAepkuBas kiaBuiry Shift

2. YCTaHOBHUTH CTHJIb JUHUU MOXKHO B pasnene Stroke mamutpsl Drawing Tools .
3. YcTaHOBUTH CTHIJIb TEKCTa MOXKHO B paszene Text manutpel Drawing Tools .
6. Ucnonw3ys ¢pynkmuio Manipulate co3nate TMHaMUYECKH U3MEHSIEMYIO KapTHHKY .
- TUHAMAYECKHM MTapaMeTPOM CeIaTh MaKCUMAIIbHOE 3HAYCHUE IIEPEeMEHHON [ - BpeMEHH TI0-

n€Ta, T.€. L,y s

- IpeeNbl M3MEHEHUs napamerpa f,,. ycTaHoButh B auanazone ot 0.01 no 2.5 ;

- YCTAaHOBUTH HAYAJIbHOC 3HAUYCHUC MTapaMETpa t

max PaBHbIM 0.01 1 1aTh eMy Ha3BaHKe "BpeMs

rmonéra" ;
7. I3y4uuTh BIMSIHAE HAYAJIBHOW CKOPOCTH.

- COpPOCHTB 3HAYCHUE IIEPEeMEHHOH /[y,

au6o komanoi Clear , nubo oneparopom copoca (=. ) ;

- onpenenuts Gpynkuun X1 u Y1 kak ¢pyskuun aByx nepemenHsix: ! u V), npucBous um 3Ha-
uenns Qynkumii X (t ) ult (t ) COOTBETCTBEHHO;

- CKONMpoBaTh BCIo GyHKIMI0 Manipulate 3 npenplIyniero 3aiaHus,

3aMeHMB (QYHKIUH X(t) u Y(t) Ha Xl(l‘,VO) u Yl(t,VO);
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- I[O63.BI/ITL e oquH ,Z[I/IHaMI/I‘-IeCKI/Iﬁ napaMeTp - HA4aJIbHYI0 CKOPOCTH VO , YCTAHOBUB IIpCIC-

76l U3MEHEHus oT 1 10 15 ¢ HayanbHBIM 3HAUYEHUEM, PABHBIM 5 1 Ha3BaHUEM '"HavalbHas CKO-
poctp" ;

8. I3yunTh BAMSHHE yIJia BhLIETA.

- cOpOCUTh 3HAYCHHE NTEPEMEHHON O ,

mu60 komannou Clear , nubo oneparopom copoca (=.) ;

- onpenenuts Gyukuun X 2 u Y2 xak gyHkuun Tpéx nepemennsixf, V) n &, npucBous um

3HaueHus GyHkuuid X (t ) ult (t ) COOTBETCTBEHHO ;

- CKONUpoBaTh BCIo (pyHKIMI0 Manipulate u3 mpenpiaymero 3aaaHus,

3aMeHUB (PyHKIUN Xl(l‘,VO) u YI(I,VO) Ha X2(l‘,VO,0() u Yz(l‘,VO,Ot) :

- 100aBUTH €IIE OJMH AMHAMHYECKHUI apaMeTp - IOl BbLIETa ¢ , yCTAHOBUB TPH BO3MOKHBIX
suavenns 77/6, 77/4, 77/3 c wauansHbM 3HAUeHHeM, paBHBIM 77/4 U HazBaHMeM "yroJ BbLe-

Ta";

- ucnonp3ys onuuio ControlType , ycTaHOBUTE It TPEX 3JIEMEHTOB YNIPABIEHUS: £,y

Vo n
o cnenytromue Tumbl : Manipulator, Manipulator u RadioButton .

3ameyaHue.

Tun ynpasnsroniero sanemMenta Manipulator yctanaBnuBaeTcs 1o yMOJIYaHHIO 7S IUHA-

MHUYCCKOI0 mapamMeTpa ¢ HCIPCPbIBHBIM U3MCHCHHUEM B 3aJAHHOM JTHUAIIA30HC. HO3TOMy

JUISl YIIPABJISIOIIUX DJIEMEHTOB o

HeJb yIpaBiieHus OyAeT BhITTIAAETh NHAYE.

u VO HUYETO HE U3MCHUTCH, a JJId DJIEMEHTa (X Tia-

Kpurtepun oueHnBaHNs 0TBETOB HA BONPOCHI MPH 3alUTE JIA0OPaTOPHOH padoThI

IHoka3aTeaun Ha «(3auteno» Ha «He 3auteHo»
DopMmybl, [TpumenstoTCSI HEOOXOAUMBIE B yciio- | MCronb3yIoTCsl HETPUMEHUMBIE B
KOMaH/Ibl, BHAX IOCTaBJICHHOM 3aja4l KOMaHAbl | YCIOBHSX ITOCTABJIEHHOM 3a1a4M KO-

BBIUHCIICHHS | 0€3 CHHTAKCHYCCKUX OH_II/I6OK; BbIYHC- MaH/bI; B 0a30BBIX BBIPAKCHUAX 10~
JICHUS BBIITOJIHEHBI B ITIOJJHOM 00BEME U IMyIICHBL OHII/I6KI/I, BBIYHUCIICHUA OTCYT-

IIPECTABIICHBI B COOTBETCTBYIOLIEM CTBYIOT WJIU BBIINIOJHEHbI HEKOPPEKTHO.
3amannio hopmare.

I'padpuxu IlocTpoeHHas 3aBUCHUMOCTb UMEET Bun 3aBucuMoOcCTEl HEBEPHBIH, COOT-
BEPHBIN BUJI, 110 OCAM yKa3aHbI apry- BETCTBYIOLIEE 3aJaHUIO O(POpPMIICHHUE

MEHT ¥ UMs (PYHKIIUU CO CBOUMHU €lIu- | Tpa)uKOB OTCYTCTBYET.
HHULIAMU, €CTh LIKaJbl HA OCIX, HAHECE-
Hbl KOHTPOJIbHBIE METKH, COOTBET-
CTBYIOLIME 3aJaHUIO.

OO0mbsacuenus | Jlansl pa3BEPHYTHIE, KOPPEKTHBIE OT- OOBsicHEHHE OTCYTCTBYET.
(OTBETBI HA | BETHI Ha BCE BOMPOCHI; MPABHILHO UH-
CMBICIIOBBIE | TEPIPETUPYIOTCS PE3YIbTaThl BEIYUC-
BOITPOCHI) JIEHUH

[IIkana oleHUBaHHUS:
0 0ayI0B — «HE 3aUTEHOY;
1 6amn — «3a4TEHOY;
CymMMupyroTcst 6ayuIbl 332 KOKAYIO 1a00paTopHyIo padoTy.
Jlomyck 3 3a4€Ty OCYIIECTBIIAETCS MO KOJMYECTBY HAOpaHHBIX OaJIOB:
MeHee 60% OT MakCHMaIbHO BO3MOXKHOI'O KOJIMYECTBA 0aIOB — K 3a4€Ty HE JOIyCKaeTCs;
60-80% OT MakCHMAaJIbHO BO3MOKHOT'O KOJINYECTBA 0AJJIOB — IOMHUMO OCHOBHOTO 3a4ETHOTO
3aJIaHus BBITIOTHSIIOTCS JOTIOJHUTEIILHBIC 3a/IaHUS 10 MPOITYIIICHHBIM TeMaM;
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80-99% oT MakCHMaJIbHO BO3MOKHOI'0 KOJIMYECTBa OaJIJIOB — OCHOBHOE 3a4ETHOE 3aJaHuE;
100% oT MakcCMMaIbHO BO3MOKHOTO KOJIMYECTBA 0ANIOB — MPOCTABISIETCS 3a4ET aBTOMATOM.

2. Cniicox BONPOCOB M (MJIH) 3alaHUi /151 IPOBe/IeHUsI POMEKYTOYHOM aTTecTAlNU
Cnucok 3agaHuii K 3a4ety B 1 cemecTpe

3a4eT BBICTABJISIETCS 110 UTOraM TEKYIIEH aTTeCTalHH.

Cnucok 3aaHuil K 3a4eTy B 2 cemecTpe
Bapuanr 1

1. YTo0bI NOAKJIIOYMTH 3ar0JI0BOYHLIN (aiin B nporpammy Ha C++, HanpuMmep iostream
HEeO0X0UMO HANIMCATD:

1. #include <iostream.h>

2. include #iostream,h;

3. include (iostreamh)

4. #include <iostream>

2. KakoB pe3yJbTart padoTsl cjaeayroniero gpanMenra koga?
"

intx =0;
switch(x)
{

case 1: cout <<"Ongun";
case 0: cout << "Hynn";

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

h

1. Ilpuet mup

2. Omgun

3. HynslIpusetr mup
4. Hynb

3. Kakoii u3 cJjie1yonux onepaTopos - ONepaTop CPAaBHEHUS BYX NepeMEeHHbIX?

equal

hall i e

4. IIporpamma, nepeBoasimasi BXOJAHYI0 IPOrpaMMy Ha HCXOJHOM SI3bIKe B 9KBHBAJICHT-
HYIO eif BBIXO/IHYI0 IPOrpaMMy Ha pe3y/IbTHPYIOLIEM MAIIMHHOM fI3bIKe, HA3bIBAETCS:

1. TpaHcasTop

2. KOMIWJISATOP
3. uHTepmpeTarop
4. ckaHep
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5. Kakue ciyske0HbIe CHMBOJIBI HCIIOJIB3YIOTCS VISt 0003HAYCHHUS HAYAJIa H KOHIa 0J10Ka
Koma?

Lo
2. <>
3. {}
4. begin end

6. KakuMu 3HaKaMM 3aKaH4YMBaeTcsi 00JIbIIMHCTBO CTPOK Koaa B Cu++?
1. :(mBoerouue)
2. , (zamsTas)
3. . (Touka)
4. ; (TOYKa C 3amATOM)

7. Kakas u3 cjieAyomux 3anuceii - npaBuiIbHbIA kKoMMeHTapuii B C++?
1. {komMeHTapwmii}
2. */ Kommenrapuu */
3. ** KommeHnrapuit **
4. /* xommeHTapuii */

8. Oneparop if else mo3BosisieT onpeaeuTh AelCTBHE ...
1. TONBKO AJIS JIOXKHOTO YCIIOBUS
2. Ui UICTUHHOTO U JIOXKHOTO yCIIOBUHN
3. TOJBKO JJI1 HCTUHHOI'O YCIJIOBHS

9. Ecaiu ycjioBHE onepaTopa BbIOOPA JI0KHOE, TO:
1. BBIMOJHSETCS TEJIO ornepaTopa BeiOopa
2. BBHINIOJHSETCS CIEAYIONIUI onepaTop, cpasy mocie omneparopa if
3. mporpamma 3aBepiuaer padoty

10. YkasxkuTe onepanuio, NPUOPUTET BBINOJTHEHUS] KOTOPOii 00/1b1Ie 0CTAJIbHbBIX

1. +
2./
3. ++
4. *
5.0

11. Kakas u3 caenyromux GyHkuuii cuntbiBaet 100 cuMB0JIOB 13 BXOJHOI0 NOTOKA B
CTPOKY X?

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

2 readline(x, 100, n');

3 read(x);

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

12. JomycTuMm, y Hac ecThb KO/
char arr[8];
cin >> arr;
N B MaccuB arr Mbl NONBITAJIMCH 3alIUCATH cJaeayouuii Habop cumboJioB Hello World.
Yto B 1eiiCTBUTEJBLHOCTH Oy/IeT COAePKATh MACCHB arr?
1. Jpyroii oTBET
2. Hello World
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3. Hello
4. Hello W
5. Hello Wo

13. CiaoBocoueranne ""Hello world!" mosker ObITh COXpaHEHO B CHMBOJILHOM MaCCHBe pa3-
MepOM N JIEMEHTOB. YKaKUTe 4eMy PaBHO n?

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

14. Kakas u3 cieayommx 3anuceii Bo3BpaniaeT 3HaueHue nepeMeHHoi a, XxpaHsineecsi B
NMaMSTH N0 aJipecy Ha KOTOPbIil YKa3bIBAeT YKa3aTeJb?

1 val(a);

2 &a;

3a;

4 *a;

15. KoppekTHoe BblieIeHHE TAaMATH
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];

16. Kakoii u3 ciaeayonmux KjiaccoB o0padaTbiBaeT npoiuece 3anucu B paiin?

1. npyroe
2. input file

3. ofstream
4. ifstream
17. YkaxuTe NpaBUJIbHbIN J0CTYI K MePeMEHHOI, KOMIIOHEHTY CTPYKTYpbI!
1. b.var;
2. b>var;
3. b->var;
4. b-var;

18. YkaxuTe THII BO3BPAaNIaeMoOro 3HaYeHus ciaeaywieil pyHKuuun
int func(char x, float v, double t);
1. int
2. float
3. double
4. char
19. Yto U3 HM:KenepeYnCIeHHOT0 He ABJISAeTCS NPOTOTHIIOM GyHKIUH?
1 void funct();
2 char x();

3 double funct(char x)
4 int funct(char x, char y);

20. Kakoe neiicTBHe BbI3bIBAET ONEPATOP CJeYIOLIEro BUAA:
# define A 0.1
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1. 3amenser OykBy A B TeKcTe mporpamMmbl Ha uncio 0.1
2. 0oOBSBIAET NEPEMEHHYIO U MPUCBAUBAET €l 3HaUeHUE
3. ompenenser 00ObEKT TUMa A

Cnucok 3agaHuii K 3a4eTy B 3 cemecTpe

3adeT BBICTABISETCSA IO PE3yJIbTaTaM BBIMOIHEHUS J1a00OPaTOPHBIX PaboT.

Cnncok 3a1aHuii K 3a4eTy B 4 cemecTpe

3adeT BBICTABIISICTCS IO pe3yJibTaTaM BBIIIOJIHCHUA 3aJjaHul B nmpouecce TeKymeﬁ aTrrecra-
UM, a TAK)KC BBINNOJTHCHUSA 3a4€THOrO 3aJaHNs.

3auerHoe 3amanue. MccnenoBanne HyHKIINNA.

1. 3agate Qpynkumo | (x) IS CBOETO BApHAHTA.
2. PemuB ypasnenue f (x ) = (), BBIYMCINTL KOOPAMHATHI TOUEK TIEpeceueHus rpadguka QyHK-

MU € OCBIO abcuuce. Mcnonp3ys onepaTtop NOACTAHOBKU, IPUCBOUTH NEPEMEHHBIM X|, X5, ...
HaWJIeHHbIC 3HAYEHUSI KOOPAUHAT 1-0M, 2-0M U T.J1. TOUYEK NEPECCUCHHUS.

3. BbI4ucauB npousBoaHyto f ' (x) ¥l IPUPABHSB €& HYJII0, PEIINTh YpaBHEHHUE | '(x) =0,

OTIPEJIEIIMB TEM CAMBIM TIOJIOKEHHE OCOOBIX TOUEK PyHKIUU | (x) : TOYEK IKCTPEMYMOB U TO-

Yyek meperuoa.
CapaBka: B 0co0pIx Toukax 1-ast mpon3BogHas 00pamiaeTcsi B HOMb.

Hcnonb3ys oneparop NOACTaHOBKH, CO3/1aTh CIIUCOK XEXIV - CIIUCOK KOOPJMHAT HAWJCHHBIX
0c0o0bIX ToueK GyHKIUU | (x) )

4. Vicnonp3ys orepaTop NMOJCTAaHOBKH, BEIYMCIIUTE 3HAUYEHUE 2-0i1 MPOM3BOIHON OT (DyHKITHIA
f (x) B 0cOOBIX TOuKax. OnpenenuTs BUI 0COOBIX TOUYEK - TOYKAa MUHUMYMA, TOYKa MAaKCUMYM

WK TOYKa neperuoa.
Cnpaska: Eciu 2-as npon3BoiHast B 0c000H TOUKE OTPHUIATENIFHA - 3TO MAKCUMYM, €CITU
HOJIOXKUTEIbHA - MUHUMYM, €CJIM PaBHA HOJIIO - 3TO TOYKa neperuoa.

I/ICHOJ'IBSYSI oreparop NOACTaHOBKH, HaWTU 3HAYCHUS q)yHKI_II/II/I f(X) B OCOOBIX TOUKAX.

5. IlocTpouts Tpaduk GyHKIUH:
- oAo00paTh ONTUMATBHYIO 00JIaCTh N300pakeHus rpaduka;
- IOJIMTUCATh OCH KOOPJIMHAT;
- HAaHECTHU Pa3MeTKYy IO OCsIM;
- YCTaHOBHTH TOJIIUHY OCEH, PABHYIO JABYM ITHKCEIISIM;
- YCTaHOBUTH pa3mep mpudra - 16, Hazpanue mpudra - Courier, HauepTaHue - TOJICThIHN - Bold;
- H300pa3uTh rpauK YePHOU TOJICTOU JTMHHUEH, OTHOCUTEILHYIO TOJIIIUHY JIMHUU YCTAaHOBHUTH
pasHoii 0.009;
- HAaHECTH CETKY CHHUMHU JINHHUSIMHU.
6. O003HAUUTh TOUKU IKCTPEMYMOB KPACHBIM ITYHKTUPOM.
Ykazanus:
- U1 IOCTPOCHMSI MyHKTUPHBIX JIMHUH, apaJuIeNbHbIX OCAM KOOPAUHAT, BOCHOIb30BATHCS
¢ynkuueit ContourPlot;
- U1 00beIMHeHNs TpaMKOB BOCIIOIb30BaThCs PpyHKLUEH Show.
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7. C HOMOILBI0 MHTErpaa OT MOYJIA 3aaHHON QpyHKIMK | (x) BBIYUCIIUTB MJIOLIAIb 00JIACTH
1o/l (WK Haj) KPUBOM, PACTIONOKEHHON MEXTy IByMSI TOUKaMU IIEpecedeHMsI rpaduKa ¢ OChIO
abcuucce, T.e. TOYKaMu X| U X5 .

8. Co3nath Tabnuity 3HaueHuit Gynkuun f (x) Ha MHTEepBaje U3MEHEHMsI IEPEMEHHON X , pac-

TIOJIO)KEHHOM MEXy IBYMs TOYKaMHM II€peceueHus rpadyka ¢ ocbio abcuuce X; u X, . Odop-

MUTH TaOJIHILY.

9. ChopmynupoBaTh OTBET B TEKCTOBOM CTPOKE HIKE Irpaduka, B KOTOPOM yKa3aTh 0COObIE TOY-
KW, UX THUII, 3HaY€HUE (YHKIIUU B 3TUX TOYKAX U BBIUMCICHHYIO IUIOMIAAb 00IacTH moja (Win
HaJ[) KPUBOM.

BapuaHnTel 3aganuii

Bapwuasr 1. f(x):x4+2x3—l;
4 _ax}-10x% +3x-4;
n(4-2x)+x —1;

Bapuant 2. f(x
Bapuant 3. f(x
Bapuant 4. f (x 2x(3x—9x+1)—4x-3x+36x2—4x+10;
“(x=3)=6x* +10x+7;
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Bapuanr 6. f(x

(
(
(
Bapuanr 5. f(x
(
(
(
(

- 1
Bapuanr 7. f X x-Inx-e x——;
10
Bapuanr 8. f(x)=x Y yxOY o2,
| 1 1
Bapuant 9. f(x)=5+— +X+—2+x2+—3+x3
Bapwuanr 10. f(x)=2x5—20x—5;

Bapuanr 11. f(x) = xzx(lnx—l) +2;

e_zx(x+2)+é—x;

Bapuant 12. f(x) =
X

Kputepun oneHUBaHNs 0TBETOB Ha BONPOCHI NPH 3a1HUTE 324ETHOM padoThI

IHoka3aTesaun Ha (3auteno» Ha «He 3auteHo»

DopMmybl, [TpumenstOTCSI HEOOXOAUMBIE B ycio- | MCronb3yI0TCsl HETPUMEHUMBIE B

KOMaH/Ibl, BHAX IOCTaBJICHHOM 3aja4l KOMaHAbl | YCIOBHSX ITOCTABJICHHOM 3a1a4M KO-

BBIYUCIICHUS | 6€3 CHHTaKCMYECKUX OLMIMOOK; BBIYMC- | MaH/bI; B 0230BBIX BBIPAKECHUAX J10-
JIEHUs BBIIIOJIHEHBI B IIOJIHOM 00BEME U | IMyLIEHbI OINOKH; BBIYUCICHUS OTCYT-
IIPEACTABIICHBI B COOTBETCTBYIOLIEM CTBYIOT WJIU BBIINIOJHEHbI HEKOPPEKTHO.
3aannio hopmare.

I'padpuxu IlocTpoeHHas 3aBUCHUMOCTb UMEET Bun 3aBucuMoOcCTEN HEBEPHBIH, COOT-

BEPHBII BUJ, 10 OCSIM YKa3aHbI apry-
MEHT U UM (PYHKIIMH CO CBOMMU €11~
HULIAMH, €CTh IIKAJIbl HA OCSAX, HAaHECe-
HbI KOHTPOJIbHBIE METKH, COOTBET-
CTBYIOILIKE 33/IaHHIO.

BETCTBYIOIIEE 33aHUIO OOPMIICHHUE
rpaMKOB OTCYTCTBYET.
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IToxa3zaTenn Ha «3aureno» Ha «He 3aureno»

OO6mbsacuenus | Jlansl pa3BEPHYTHIE, KOPPEKTHBIE OT- OOBsicCHEHHE OTCYTCTBYET.
(OTBETBI HA | BETHI Ha BCE BOMPOCHI; MPABHILHO UH-
CMBICIIOBBIE | TEPIPETUPYIOTCS PE3YIbTaThl BEIYUC-
BOIPOCHI) JICHUH

Cnucok 3a1aHuil K 3a4eTy B S cemecTpe

3aueT BBICTABISCTCS MO PE3yIbTaTaM BHITIOTHEHHS TAOOPATOPHBIX PaboT.
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IIpuioxenne Ne2 k padoueil nporpaMme AUCHHUIIIMHBI
«MHpopManoHHbIE TEXHOJIOTHH U MPOrpaM-
MHPOBaHHE »

MeTtoauueckne YKazaHud JJadA CTYACHTOB IO OCBOCHHUIO NTUCHHUIIJTHHBI

OcHoBHOI (opMol ycBOeHMsI yueOHOro Marepuana mno aucuurinie « Andopmanmon-
Hble TEXHOJIOTUHM U TPOrPAMMMPOBaHNeE » SBIISETCS CAMOCTOSITENIbHASA paboTa CTyIeHTa, IPU-
YeM B JI0OCTATOYHO OoJbIioM oObeme. [1o BceM Temam mpeayCMOTPEHBI 3aJJaHHusI CaMOCTOSITEIb-
HOM paboThl, Ha KOTOPBIX MPOUCXOIUT 3aKPEIJICHHE U3yUYEHHOT0 MaTepralia U 0TpaboTKa HaBbI-
KOB PabOThI C KOMIIBIOTEPOM U OTIEPALIMOHHON CUCTEMOM.

OcBouth Bompochl AucUUIUIMHBL « UH(OpMALMOHHBIE TEXHOJOTHM M NMPOrpaMMHPO-
BaHHE» CaMOCTOSITEJIBHO CTYJIEHTY JOCTaTOYHO ciokHO. Ilocemnienre Bcex mpeaycMOTPEHHBIX
3aHSTHUNA SBJSIETCS] COBEPUICHHO HEOOXOAUMBIM. be3 ymopHBIX U perysipHbIX CaMOCTOSITENIbHBIX
3aHATUN B TEYCHUU 5 CEMECTPOB CAATh 3a4€Thl MPAKTUYECKU HEBO3MOXKHO.
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