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1. leap, 321244 U IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHUs 10 AUCUUIIMHE

[lenbt0 OCBOEHHUS AUCIUIUIMHBI AJTOPUTMH3ALMS W NPOrPAMMHUPOBAHUE
SBJISIETCS 3HAKOMCTBO OOYYaloOlIMX C OCHOBHBIMH MPHUHIUIAMHU Pa3padOTKU
QITOPUTMOB U UX MPOrPAMMHON peanu3aliy Ha MPOLETYPHBIX SI3bIKaX BBICOKOTO
YpOBHSI, MPpUOOpPETEHUE HABBIKOB B pa3pabOTKe aOCTPAaKTHBIX THUIOB JAHHBIX WU
QJITOPUTMOB JIJIs1 BBITIOJTHEHUS Ollepaluii HaJl HUMU. B kauecTBe OCHOBHOIO SI3bIKa
BbIOpaH s3bik C++, TIOCKOJNIBKY Ha HEM XOpOIIO peaju3yloTCs OCHOBHBIE
CTPYKTYPbI JaHHBIX

3amauaMy JUCHUIUIMHBI SBIISIIOTCS: MPUOOpETEHHWE 3HAHWM W YMEHUH B
pa3pabOTKe aarOpuTMOB PadOThl C TUIOBBIMH CTPYKTYpaMU JaHHBIX, BIAJCHUS
S3BIKOM TIporpaMMmupoBanus Cu++ B TakoWl CTENEeHH, YTOOBI pemiaTh 3aaadu
0o0paboTku JF0OBIX BUIOB WMH(poOpmaruu. OBiajeHue crocod0aMu ONTHMHU3AIUN
MPOTPaMMHOTO KO/Ia.

Komnerenuyu u uHIUKaTopsel, GopMHUpyeEMBbIe y 00yYatOIIUXCS:

KO,Z[ 1 HAUMCHOBAHUEC KOMIICTCHIIMH KO,I[ U HAMMCHOBAHUC HWHAUKATOPA

OIlK-14.1 - Cnocoben  pa3pabarbIBaTh

OIlK-14 - Cnocoben paspabaThIBaTh | gyropyTMbl 118 peLeHHs TPAKTHIECKUX 384
aJrOPUTMBI u KOMITBIOTEPHbIE

IIPOTrpaMMBl, IIPUTOJHBIC JUIS
MIPAKTUYECKOr0 IIPUMEHEHHUS

OIIK-14.2 -  Cmoocoben  pa3pabaTbIBaTh
KOMIIBIOTEPHBIE MPOrpaMMBbl, IPUTOAHBIE IS
NPaKTUYECKOTO MPUMECHEHUS

2. MecTo 1ucHUILUIHHBI B cTPYKTYype OIT

[IpenmecTByromye AUCIUILIAHEI (Moayn), mpaktuku, HUP, np.

[Tocnenyronume aucuuIuivabl (Moayun), npaktuku, HUP, np.: Beimonnenue,
MOATOTOBKA K MPOIIEAYPE 3aIIUTHI U 3alIUTa BHIITYCKHOW KBaTU(UKAITMOHHON
paboTHI

3. CTpyKTypa M coaepKaHue TUCHUIIUHBI
CTpyKTypa IUCHMIJIMHBI
Jlist ouHOM (hOpMBI OOyUEHUS

Bu yueOHoM paboTh Becero | Beero | Cemectp
3E 4acoB 3
OBIIAA TPY JOEMKOCTDH JUCHUITJIMHBI 3 108 108
KOHTAKTHAA PABOTA* - 63 63
AYJUTOPHAS PABOTA 1,44 52 52
Jlexuun 0,22 8 8
[IpakTueckue (CEMUHAPCKUE) 3aHATUS - -
JlaGoparopHbie paboThI 1,22 44 44
CAMOCTOSTEJIBHAA PABOTA OBYHAIOIIEI'OCA 1,56 56 56
[IpopaboTka yueOHOTO MaTepHaia 0,56 20 20
KypcoBoii npoekt - - -




KypcoBas pabora

HO,Z[I‘OTOBKa K HpOMC)KYTO‘IHOﬁ arrccrainuun

36 36

IIpomexxyTouHas arrecranus:

Conepikanue TMCUMILIMHBI, CTPYKTYPHMPOBAaHHOE 110 pa3aeaaM 1

BHJaM 3aHATHH

Paznensl Pacnpenenenue ®opmbi u | HAEKCHI HHANKATOPOB
JUCUMILIMHBI a8 TPYJAOCMKOCTH BUJI bopMHUpyeMbIX

§ 110 BU/iaM y4eOHOW paboThl | koHTpoms KOMIICTCHIH
< [t} : [t}
Sl g BB

Paznen 1. 3 1 - - 2 TK1 OIIK-14.13

Asnroput™MHuuecKas

CHCTEMa U e¢

COCTaBHBIC YaCTH.

Paznen 2. OcHOBHBIC 4 1 - - 3 TK2 OIlK-14.2 3

TTOHSATHS u

MPOCTEUIIINE

cpeacTBa

AITOPUTMUYECKIX

SI3BIKOB

MIPOrpaMMHUPOBAHUS

Pa3nen 3. 65 6 44 - 15 | TK1, TK2, OIlK-14.1V,B

[IporpammupoBanue TK3 OIK-142V.B

Ha C++

DK3aMeH 36 36 OoOM1 OIIK-14.1, OIIK-14.2

HUTOI'O 108 8 44 56

Coaep:xanue 1MCUMIIIMHBI

Paznen 1. Aunroputmuueckass CcHCTEMa UM €€  COCTABHBIC

AnropuTMuYecKas CuCTeMa KaKk COBOKYIMHOCTb CPEICTB U MOHSTHIA.
[lonsiTue anropuTmMa M UCHOJHMUTENS anroputMma. IlpeacraBnenne nHpopmanuu B
BU/JIE TaHHBIX: ITOHSATHE O BBOJE/BBIBOJE; BXOAHBIE, BBIXOJAHBIE U MPOMEXKYTOUHbIE
nanHsle. Cucrema komanja ucnoiaHutens. CrnocoObl MpeAcTaBIeHUs! aJrOpUTMOB.
CroiictBa anropurMa. CriocoObl 3anucu anroputma. OCHOBHBIE 3JIEMEHTHI OJIOK-
cxeMmbl. Bunpl anropurmoB. IlpencraBieHue B KOMIBIOTEPE UENBIX YHCEIL
[IpencraBienre B KOMIbIOTEpE JOEUCTBUTENbHbIX uyucen. CpeacTBa 3amucu
JITOPUTMOB.

Pasgen 2. OCHOBHBIE MOHATUSA U NMPOCTEUIINE CPEACTBA ANTOPUTMHUECKUX
A3BIKOB POIPaMMHPOBAHUS.

[lonsiTne sA3bIKa IPOrpaMMUPOBAHMUS BBICOKOTO ypoBHs. IloHsTtne o
VICIIOJIHATEJIE MPOTPAMMBI Ha S3BIKE BBICOKOTO YpOBHS. COCTAaBHBIE YaCTH S3bIKA
BBICOKOI'O YPOBHS: aj(aBUT, CUHTAKCUC, ceMaHTuka. OnepaTop Kak JIOTUYECKU
3aBEpIICHHAs] KOHCTPYKLIMS aJITOPUTMHYECKOTO sA3bIKAa IPOrpaMMHUPOBAHUS.
Pa3nnunblie k1accupuKauy onepaTopoB: UCHOJIHIEMbIE U HEUCIIOIHIEMbIE,

qacCTH.




MPOCThIE U cocTaBHbIE. PaznuuHble KiaccUPUKALUU TUIOB JIAHHBIX: MPOCTHIE U
CTPYKTYPHUPOBAaHHBIC, CTAaHJAAPTHBIC M ONpeAeiIieMbIe Mob30oBaTeaeM. CHHTAKCHC
U CEeMaHTWMKa oOleparopa MpHCBaMBaHUS, 3HAKOMCTBO C  OIlepaTopamu
BBO/1a/BbIBOJIA

Pazpnen 3. IIporpammupoBanne Ha C++

Coznanue mpocTedux MPOEKTOB B cpele mporpaMmmupoBanus Microsoft
Visual Studio. Pacmmpenuss (tumbl) (¢dailioB, co3gaBaemMas B Cpelie
nporpammupoBanus Microsoft Visual Studio. CtpykTypa mporpaMMbl Ha S3BIKE
C/C++. Tunsl ganabix. OnepaTopbl BBOJA M BbIBOJIA JaHHBIX. DOpMaTHPOBAHHBIN
BBO/JI/BBIBOJ] JAHHBIX PA3IUYHbIX THUMOB. CTaHIAapTHBIE MOTOKH BBOJA-BHIBOJA
naHHbIX. KoHcTaHThI. YHCIOBBIC KOHCTAHTBI: IIEJIOYHMCICHHBIC KOHCTAHTHI,
BCII[ECTBCHHBIE KOHCTAHTBHI, CHMBOJIbHBIE KOHCTAHTBI, CTPOKOBBIC KOHCTAHTHI,
MepeunciuMble  KOHCTaHThl. [IpucBamBanue. ApudMeTHUECKHE OIEpallvy.
IIpuopurerst omepauumii. Jlormueckne omnepanvu. ONEpPalMU  OTHOLICHHM.
Marematnueckue pyukmun. [IpeobpasoBanue THIIOB.

Hanucanue, BBOA, oOTinagka MW TECTUPOBAHWME MPOrpaMM JIMHEMHOU
CTPYKTYpBI. Y CIIOBHBIE KOHCTPYKIIMHU BeTBIIeHUS B si3bike C++. Konctpykuuu if, if
else, switch. Omnepatopbl BbIOOpa: YyCIOBHBIM omnepatop if, omeparop-
nepexiatoyaTesnb swich. CHHTakcuC yCIOBHOIO oOlepaTtopa C OJHOW BETBBIO
(memonHoe BeTBiieHNE).CHHTAKCUC YCIOBHOTO OINEpaTopa C JBYMS BETBSIMU
(momHOE BeTBiICHHE). BioKEHHBIE YCIOBHBIC OmepaTtophl. [1opsimok BBITOTHEHUS
ycioBuid. OnepaTopsl epexoaa: goto, break, continue, return.

[ukiner B s3pike C++. [{ukn for u ero mapamerpsl. [{ukn while, npunIums:
WCIOJIb30BaHUs. BbIOOp KOHCTPYKIIMU 1MKIIA B 3aBUCUMOCTU OT YCJIOBHUSA 3a/IaUU.
OmnepaTtopsl IUKIA: UK C IPEIYCIOBUEM, C TIOCTYCIOBUEM, C TTapaMeTpoM. L{uki
¢ npenycinoBueMm while. Iukn ¢ moctycnoBuem do...while. I{ukn ¢ mapamerpom
for. Pexomenganuu mo BeIOOPY LMKJIA.

Onucanue ¢yHKIMNA TOJb30BaTeNsd: OOBsSIBICHHE W BBI30B. lleperpyska
byHkIui. Ykazarenu: Ha 00BEKT, Ha PYHKIINIO, HA yKa3aTelb.

OpHOMEepHBIE MAacCCUBBI: OOBSIBICHHE, WHHUIMANIM3AIMSA, 3a/Jadyd IOUCKA,
3aMEHBl W TIEPECTaHOBOK JJIEMEHTOB MAaCCHBa, 3a/ladll COPTHUPOBOK SJIEMEHTOB
MaccHBa.

JIByMepHBIE MacCHUBBI: 3aJ]a4H TIOUCKA, 3aMEHBI 1 CYMMHUPOBAHUS JICMEHTOB
JABYMEpPHOTO MaccuBa. J[ByMepHbIE MacCUBBI: 3aJa4ll COPTHPOBOK U MEPECTAHOBOK
B IBYMEPHBIX MAaCCUBAX.

CHUMBOJIEHBIE TaHHBIC U CTPOKH. DYHKITUU pabOTHI C HUMHU

TemaTu4ecKuil IVIAH NPAKTHYECKUX 3aHATHI
JlaHHbBIN BUIT paOOThI HE IPEAYCMOTPEH YUEOHBIM TIaHOM.

TemaTu4yecknii IaH Ja00pPaTOPHBIX padoT
JlaGopaTopnass padora 1. Hanucanue, BBOJA, OTIagka U TECTUPOBAHUE
IIPOTpaMM JIMHEMHOM CTPYKTypbl Ha s3bike CH++. Tumbl naHHbIX. OnepaTopsl
BBOJIa U BbIBOAA AaHHBIX. DOpMaTUPOBAHHBIA BBOJ/BBIBOJ JAHHBIX Pa3IMYHBIX
tunoB. CTaHJapTHbIE TOTOKU BBOJA-BhIBOIAa JaHHBIX (4 yaca).
JlaGopaTopnass pabGora 2. Anropurmuueckas CTPYKTypa — BETBJICHHUE.
Omneparop if. [locTpoenue nmporpaMm ¢ aJIrOpUTMaMH BETBJICHUS: C OJJHOU BETBbHIO



(HEenmoJIHOE BETBIIEHUE), C ABYMS BETBSIMHU (ITOJTHOE BETBJIEHUE) (4 Haca).

JlabopaTtopnass paGora 3. IlocTpoeHue mnporpaMMm C aJropuTMaMu
BeTBIeHUs:  ompenenenne OJI3  mis MaremMaTHUecKuxX — (QYHKIOHH U
IpOrpaMMHUpPOBAaHKE TIpepbIBaHUI MporpaMMbl. OniepaTopsl epexoaa: goto, break,
continue, return.Oneparop-nepekiarodarens swich (4 gaca).

JlaGopaTopnasi pabGora 4. PazpaboTka mnporpamMm ¢ aJropuTMaMu
HUKINYeCKON CTpyKTypbl. CuéTtHbiii onepartop nukia for. Pemenue TUMOBBIX
3aJlad C MCHOJb30BaHHEM ILUKJIOB. TalOymupoBanue ¢GyHKuMU. Brruuciaenue
CYMMBI, Tpou3BeaeHus. BioxxeHHble NUKIIbI (4 yaca).

JlabopaTtopnass paGora S. IloctpoeHme mnporpamMMm ¢ aIropuTMaMu
UKIINYECKON CTPYKTYphl. MTepannonnsie mukibel. Oneparop mukia while. [ux ¢
PenyCIOBHEM, C IOCTycIOBUEM. PekoMeHnnanuu o BeIOOpy nukia (4 gaca).

JladbopaTopHasi padora 6. Onucanure QyHKIHI MOJb30BaTENs: 00BSIBICHUE
U BbI30B. PekypcuBHble pyHKUIMHU (4 yaca).

Jlabopatopnass pa6ora 7. OnmHOMEpHBIE MACCHBBI: OOBSBICHUE,
MHULMAIN3alns, 3aa4d MOMCKA, 3aMEHbl M NEPECTAHOBOK 3JIEMEHTOB MacCHBa,
3aJlayu COPTUPOBOK JIEMEHTOB MaccuBa. (8 4acoB).

JlabopaTtopnasi pa6ora 8. Pemienue 3a1a4 ¢ 0IHOMEPHBIMH CTaTUYECKUMHU
MAacCMBaMH METOJAMH CTPYKTYPHOTO MpOTrpaMMHUPOBaHUS. AHalu3 KOJOB
IporpaMm c repeaaveit mapamerpoB (4 vaca).

Jlaboparopnass paGora 9. [lunamuueckue MaccuBbl. Pabora co
BJIO’)KEHHBIMU LIUKJIamu (4 yaca).

JlabGopaTopnasi pabora 10. Pemenue 3amauy Ha 00paOOTKY CUMBOJIBHBIX U
CTPOKOBBIX JIaHHBIX (4 yaca).

Kypcosoii npoekT /KypcoBasi padora
JlanHbI# BT pabOTHI HE IPEYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHuBaHue pPe3yJIbTATOB 00y4eHUsI

OrnennBaHne pe3yJbTaTOB OOYUYEHHUS IO TUCIUIUIMHE OCYIIECTBIISICTCS B
paMKax TEKYIIEro KOHTPOJIS W MPOMEXKYTOYHOW aTTEeCTAlUH, MPOBOJAMMBIX IIO
oamnsHO-periTuaToBOM cucteme (BPC).

[IIkana o1eHKH pe3yabTaTOB O0YUCHUS IO TUCIUATIIINHE:

YpoBeHb chopMHUPOBAHHOCTH
UHAMKATOpa KOMIIETEHINH
o o Huke .
Bricoknii Cpennnii Hwuskuit
3amaHu- CpEHEro
Kon Kon poOBaHHbIC ot 85 no 100| ot 70 no 84 | ot 55 no 69 | ot 0 no 54
KOMIIE- MHANKATOpa PE3yJIbTaThI
TEHIMH | KOMIIETEHIMU | OOYyYEHUs 10 IlIxana oueHuBaHUs
HEYIOB-
JUCIATUINHE yIOBIeT- Y
OTJIINYHO XOpouIo JIETBOPU-
BOPHUTCIIBHO
TCIIBHO
3a4TCHO HEC 3a4TCHO
3HATH:
OIIK-14 OIIK-14.1
omnpeaciacHue ITokazan YpoBeHb | YpoBeHb He 3naer




alropuT™Ma ¥ BBICOKHI 3HaAHUHN 3HAHUH CBOICTBa
ero CBOWCTBA, ypoBetb ITOpUTMa U HU3KHH. AJITOPHUTMA,
CIIOCOGEI 3AIMCH 3HaHHH ero Homyckaer | anropuTMud
CBOIfCTB CBOI{CTBa, OLIMOKH 1pH €cKue
IrOpUTMA,
aNropuTM™a, croco6oB 3aIucu CTPYKTYDBHI,
ITOpUTMHIICCK CIIoCOOBI 3aImcu aNropUTMHY | JIOIyCKaeT
HC CTPYKTYPBI 3anucu QITOPUTMOB €CKHX rpy6bie
aNropuTMa u u CTPYKTYp, U OLIMOKH
AITOPUTMHY | ITOPHTMHUY | OIpeneTeHH
€CKHe €CKHe U CBOWCTB
CTPYKTYPBHI, CTPYKTYPBI AJIrOpHUTMA.
6e3 ommoOoK. OCBOMJI B
obbeme
COOTBETCTBY
I0ILIEM
porpaMme,
HMEET MECTO
HECKOJIBKO
He rpyOBIX
ouIMboK
YMETh:
Hemonctpup | JlemoHcTpup YactuuHo He ymeer
yeT BBICOKOE | yeT YMEHUE | JEMOHCTPHp | pa3padarbiB
yMeHHe pa3pabatbiBa | yeT yMeHHUe atb
paspabaTbiBa Th pa3pabatbiBa | aJrOpUTMBI
Thb a¢dexTHBH Tb
pa3pabartbIBaTh s dexTrBH ble AJITOPUTMBI,
S(I)Q)CKTI/IBHBIC BIC ITOPUTMBI, | COAEpIKaIIne
AITOPHUTMBI, ANTOPUTMBL, | COAEpIKaIIue 0a30BbIC
cozeprarye cozieprKaIiue 0a30BbIe ANTOPUTMHY
0a3oBbIC ATOPUTMHY ecKHe
0a30BbIe
ATOPUTMHY ecKue KOHCTPYKILIH
QJITOPUTMHICCK €CKHe KOHCTpYKUM | H. Pemenue
ne KOHCTPYKIIH H. 3a1a4q
KOHCTPYKIHH. u. He Jomyckaer | HENoOJHOE, C
JOMYCKaeT | HE3HAYUTETIb | OIIUOKAMHU
OMIKOOK IPH | HBIE OLITHOKH
perieHnn npH
3a1a4 penieHnn
3a/1a4y
BJIaJCTh.
I'myboko JemoncTpup ITnoxo He ymeer
BJIaJICCT yer BIIaJICeT pazpabatbIB
HaBbIKaMH HaBBIKAMH XOpolrre HaBBIKAMH aTth
paspaboTku paspaboTku HaBBIKH paspaboTKH | anrOpUTMEI
aJITOPUTMOB, ANTOPUTMOB | pa3paboTKH | aIrOPHUTMOB,
AJI1 pCHICHUA IS AJITOPUTMOB JIOITyCKaeT
MPaKTUYCCKUX PCIICHUA U MHOro
3a1a4 IIPAKTUYECK peleHus OIINOOK
uX 3a1a4 MPaKTHYeCK
uX 3a/1a4
3HATh:
OCHOBHBIC B nonnou 3Haer Jomyckaer He 3naer
HOHSTHS S3BIKOB obbeme OCHOBHbIE rpyOble OCHOBHBbIE
IPOrpPaMMHPOBa 3HaeT HOHATHUS OLIMOKH B HOHATHUS
OCHOBHBIE S3BIKOB orpe/ieNieH! SI3bIKOB
OIIK-14.2 HH3L, BUJIBI TIOHATHS IPOrpaMMHp | X W BHAaX | HpOrpamMmu
A3BIKOB SI3BIKOB OBaHUS, SI3BIKOB poBaHwus,
HPpOrpaMMHUpPOBA | pporpammup BHJIBI nporpamMmup BUJIBI
HUsI, COCTaB OBaHUS, SI3BIKOB OBaHUS U SI3BIKOB
CUCTEMBI BUJIBI MIPOrpaMMHp cocTaB pOrpaMMHu
IPOTrpaMMHPOBA SI3BIKOB OBaHWsI, CHCTEMBI poBaHHs,




HUS pOrpaMMHp cocTaB HpOrpaMMHUp COCTaB
OBaHUS, CHCTEMBI OBaHMs CHCTEMBI
COCTaB MIporpaMMHp porpaMMH
CHCTEMBI OBaHMSI. POBaHUAL.
nporpammup | Jomyckaer
OBaHMSI. He
3HAYUTENBH
bI€ OIIHOKH.
YMETh:
be3 ommbok Xoporio ITnoxo He ymeer
peuaer ymeer peuraer pemiatb
THUITOBBIC pemiath THUITOBBIE 3a7a4n Ha
perath 3a7a4M 1o THITOBBIE 3a7a4u 1o S3BIKE
THIOBBIE 330a4H MpOrpaMMHp | 3aJaddl [0 | HPOrpaMMHUp | MPOrpaMMH
OBAaHUIO HA | MPOTPaMMHUp | OBAHHIO HA pOBaHUS
1o A3BIKAX OBaHUIO Ha A3BIKAX
HpOrpaMMHpPOBa BBICOKOTO A3BIKAX BBICOKOTO
HHIO Ha A3BIKAX YPOBHS BBICOKOT'O YPOBHA
BBICOKOI'O IPUrogHbIC YPOBHs IIPUroAHbIC
ypOBHﬂ 1A IIPUTOJHBIC JJIA
IPUTOXHBIE TS MPaKTUYeCK Ut TIPaKTHYECK
NPAKTHYECKOTO oro MPaKTUYECK oro
NPUMEHEHHS oro NIPUMEHEHHS
TIPUMCHCHHS MIPUMEHEHHS | , AOIyCKaeT
, IOIyCKaeT MHOTO
HeOOoIbIITNE omunboK
OLIMOKH
BJIaJCTh.
Ha Bricokom Xoporo Pa3pabareis | He Bmageer
HABbIKAMU ypoBHe, 6e3 | pa3zpabarsiBa aer HaBBIKAMU
paspacoTk omuboK er KOMITBIOTEpH paboTtku
KOMIThFOTCPHbIX paszpabatbiBa | HpOrpaMMH bIE MpOrpaMMH
Hporpamm, er ble KOJIbl, C | IPOTrpaMMH | bIX KOJOB
IIPUTOJHBIX IJIA KOMIIBIOTEPH | HE3HAYUTEIIb BI,
HpaKTI/I‘-IeCKOFO bIC HBI MU JOITyCKacT
HpI/IMeHeHI/I}I OIIHOKaMHU MHOT'O
OIINOOK
O1eHOYHBIE Mar€pualbl IJIs1  IIPOBCACHHUA TCKYIICTO KOHTPOIA H

MIPOMEKYTOUHOM arTrectauuu npuBeAeHbl B [Ipunoxkenun k paboueilt mporpamme

IUCLUIUTHHEI.

[ToHBIM KOMIUIEKT 3aJJaHUi 1 MaTEPUaIOB, HEOOXOMMBIX JIJIS OIICHUBAHUS
pPE3yNbTaTOB 00YUYEHUS M0 AUCIHUIUINHE, XPAaHUTCS HA Kadeape pazpadoTunka.




5. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE 00ecTieYeHre JUCHMIIIMHbBI
5.1. Y4eOHO-METOANYECKOE O0ECIIEUEHHE

5.1.1. OcHoBHas nuTeparypa

1. Ianoga I'. IlporpammupoBanue : yueonuk / IBanosa I'., C. —
Mockaa : KnoPyc, 2022. — 426 c. — 15BM 978-5-406-09829-5. — I1BI:
BUp3://600K.ru/600K/943869 (nara oopamenus: 21.03.2023). — Tekct

3JIEKTPOHHBIN.

2. AugpuanoBa, A. A. AroputMu3anus ¥ IporpaMMHUpPOBAHHKE.

[IpakTukywm : yueOHoe nmocodue / A. A. Aunpuanosna, JI. H. Ucmarunos, T. M.
MyxtapoBa. — Cankt-IlerepOypr : Jlans, 2022. — 240 ¢. — 15BM 978-5-8114-
3336-0. — TekcT : aneKkTpoHHbI // JIaHb : 2IeKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— OBI': Bp3://eJlanbooK.co1/600K/206258 (nata obpamenus: 21.03.2023). —
PexxuMm noctyna: 1ist aBTOpU3. MOIb30BaTENEH.

3. Pauees, C. M. [IporpammupoBanue. Jlaboparopusiii mpaktukym / C. M.
Panee. — Cankr-IletepOypr : Jlanb, 2023. — 104 c. — 1$BM 978-5-507-45194-
4. — TekcT: 2MeKTpOHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTEUHAs CUCTEMA. —

OBI': B&p3://eJlan6ooK.cota/600K/292907 (nata ob6pamenus: 21.03.2023). —
Pexxum noctyma: s aBTOpU3. TMOJIB30BaTENCH.

4. I[IporpammupoBanue. COOpHUK 3a/1a4 : yaebHOe ocodue mist By30B / O.

I'. Apxunos, B. C. batacosa, I1. B. I'peuxkuna [u ap.] ; [lox penakuueit M. M.
Mapana. — 2-e usn., crep. — Cankr-IletepOypr : Jlanb, 2022. — 140 c. — 15BM
978-5-507-44322-2. — TekcT : 3neKTpOoHHBIH // JIaHb : SIEeKTPOHHO-O0NOIMOTEYHAS
cuctema. — [1BI: |B@p3://e/lanipooK.con/600K/223418 (mata oOpamienwus:
21.03.2023). — Pexum goctyna: AJjisl aBTOPU3. MOJIH30BATEIICH.

5.1.2. lononHuTENbHAS IUTEPATYPA

1. Axkynuu, W. JI. Marematndyeckoe mporpaMMHpPOBAHUE B IPUMEPAX U

3amavax / W. JI. Akynud. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans,.2022. —
348 c. — 13BM 978-5-507-44635-3.— TekcT: 2neKTpoHHBIH // «JlaHb :
ANIeKTpOHHO-O0ubIMoTeunas cuctema. — OBI.:: Bp3://e.Jlan6ooK.cot/600K/23 1488
(mara obpamienus: 21.03.2023). — Pexxum noctyma: Jj1si aBTOpU3. MOJIb30BaTEIEH.

2. Nona H. Uudopmartuka. Koncrnekt nexumii : yuedHoe nocodue / Morma

H., 1. — Mocksa : KaoPyc, 2021. — 258 ¢. — 15BM 978-5-406-04877-1. —
[IBI': Bap3://600K.ru/600K/938020 (nara obpamenus: 06.03.2023). — TekcT :
AJIIEKTPOHHBIN.

3. IlporpammupoBanue: OCHOBBI AITOPUTMHU3AIUHU U IPOTPAMMHUPOBAHHUS :
yueOnuk / H. W. ITapdpunosa, A. H. IIsuekun, b. I'. Tpycos ; nox pen. b. I'.
Tpycona. - M. : Akanemus, 2012. - 240 c. - (Boiciiee npodeccuoHanbHoe
obpasoBanue. bakanaBpuar). - 1$BM 978-5-7695-9149-5. - Tekcr



HEIIOCPEACTBEHHBIM.

4. IIporpaMMHUpOBaHUE U OCHOBBI AJITOPUTMHU3AIMNY : y4eOHOE ITOCOOHe IS
By30B / B. I'. JlaBbIIIOB. - 2-€ u3a., ctep. - M. : Boicur. k., 2005. - 447 c. : wi. -
(Beiciiee obpazoBanue). - 13BM 5060044327. - Tekct : HEMOCPEICTBEHHBIH.



Nudpopmanuonnoe odecneyenune

DJIEKTPOHHbBIE U UHTEPHET-PECYPCHI

0 HanmMeHoBaHME 2JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
/n
1 |9nexkrpoHHO-OMOIMOTEYHAs cucTema «JIaHby https://e.lanbook.com/
2 |DneKTpoHHO-OMOIHMOTeUHast cucTeMa «ibooks.ruy https://ibooks.ru/
3 |DnexkTpoHHO-OMOIMOTEYHAs cucTema «book.ruy https://www.book.ru/
4 [Iloptan «OTKpBITOE 0OpA30BAHUE) https://npoed.ru
5 |Poccuiickas HanoHa bHas OnOIMoTeEKa https://nlr.ru/
6 |KubepJlenunka https://cyberleninka.ru
7 |TexHuveckas OMOIMOTEKA https://techlibrary.ru
8 |HammonanbHas s5ekTpoHHas ounbnuoreka (HOB) https://rusneb.ru/
[Ipodeccuonanbupie 0a3pl gaHHbIX / MHPOpMaIMOHHO-CIPABOYHbBIE
CUCTEMBI
Ne | HaumeHnoBanue npogeccHoHAIBHBIX 0a3 Anpec Pexum nocrymna
n/n JTAHHBIX
1 |OpunmanbHbIN MHTEPHET-TIOPTAJ http://pravo.gov.ru http://pravo.gov.ru
MIPaBOBOW MH(pOPMALINN
2 |CropaBounas paBoBast cucremal  http://consultant.ru http://consultant.ru
«KoncynpranT [Tmrocy
3 |CmpaBo4HO-TIpaBOBast cucreMa 10 http://garant.ru http://garant.ru
3aKoHOJaTenbCTBy PO

JIulieH3MOHHOE W CBOOOJHO PACIPOCTPaHSAEMOE IMPOTPAMMHOE
oOecrieyeHue QUCIHUATUINHBI

Ne HanmeHnoBanue Onucanune PexBu3uthl
/T | TIPOTPaMMHOTO O0EeCTICUEHUS MTOATBEPIKIAIOIINX
JTIOKYMEHTOB
1 |OnepaunonHnas cuctema [Tonb3oBarenbckas JoroBop  Nel33/2021 o1
Microsoft Windows 10 OTIepaIiOHHAs CHCTEMA 12.10.2021, nmuuensuap - 3A0
«Co¢pr Jlaitn Tpeitn», TuN
(BUI) JMIEH3UM - HEUCKI
paso, CpOK neicTBus

JULIEH3UH - OECCPOUHO

2 Microsoft Office 2019 [TakeT opucHbIx npunoxenuii|loroop  Nel33/2021 o1
12.10.2021, nuuenszuap - 3A0
«Codt Jlaitn Tpeitn», Tun
(BUO) JIMIIEH3UW - HEHCKII
paso, CPOK JICHCTBYS]
JUICH3UH - OECCPOUHO



https://e/
http://www.book.ru/
http://pravo.gov.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://consultant.ru/
http://garant.ru/
http://garant.ru/

3 |LMS Moodle 110 TUTSE ¢ dextuBHOrdCBOOOIHAS  JIMIICH3US, THI]
OHJIANH- B3aUMOJICHCTBUSA(BU) JHIICH3UA - HEHCKI
npernojaBaTens U CTyJJeHTa  |IpaBo, CpOK necTBus

JUTIEH3UH - O€CCPOYHO.

4 |bpay3zep Chrome Cucrema noucka/CBOOOHAS  NTUIEH3USA, THI
UHPOpMALIUN B CeTH(BUI) JIMLEH3UHU - HEUCKI
UHTEpHET paBo, CPOK JeNCTBUS

JTUTEH3UH - O€CCPOYHO.
6. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHre TUCITUTIIAHbI
HaumenoBanue HaumenoBanue yueOHOM [Tepeuens HEOOXOTUMOTO OOOPYIOBAHUS U
BUJIa YIeOHOM ayJUTOPHH, TEXHUYECKHUX CPEJICTB OOYUCHUS
paboThI CTeUATTN3NPOBAHHOM
nabopaTtopuu
Jlexmuu VYdeOHast ay AUTOPUS ISt CrnenumanusupoBanHasi  yueOHas  meOerb,
MIPOBE/ICHUS 3aHATHI TEXHUYECKHE CPEICTBA OOYUCHUS, CITyKAIe
JIEKIMOHHOTO THIMA IUTsl TIpeACTaBlieHus yuyeOHOW uHpOpManuu
OonbiIol  ayautopuu  (MyJbTUMEAUMHBIN
MPOEKTOpP, KOMMBIOTEp (HOYTOYK), JKpaH),
JIEMOHCTpPAIIMOHHOE 000pyJ0BaHUE, YIEOHO-
HarJIsTHbIe TOCOOHS
JlaGopaTopubie |YdeOHas jabopaTropust Crienamm3upoBaHHOE nabopaTopHoe
paboTHI MIPOTPAMMHOM MHXKEHEpHH, | 00OpyAoBaHHE TO TPOQHI0 JrabopaTopuu
ayna. B-608 MPOrpaMMHOM WHXEHEPUH,
CIielMan3upoBaHHas yaeOHass meoens Ha 50
MOCaZOYHBIX MecT, 24 KoMmIbloTepa ¢
BO3MOXKHOCTBIO ~ BbIXOla B VIHTepHeT U
o0ecrieyeHuEM JIocTyna B OUOC,
TEXHUYECKHE cpencTBa o0yueHust
(MynbTUMETUAHBIN IIPOEKTOP,
MYJTbTUMETUIHAS JI0CKa, MOHOOJIOK),

HEO0OXOIMMOE JIMIICH3WOHHOE IPOrPaMMHOE
oOecrieyeHue

KomnberoTepHsiii kiacc,
aya. B-610

Crenmanu3upoBaHHas yueOHas MmeOenb Ha 42
MOCaJ0YHbIX MecCTa, 17 KOMIIBIOTEPOB ¢

BO3MOXKHOCTBIO ~ BbIXOla B VIHTepHeT U
obecrieueHrEM JOCTyTa B SUOC,
TEXHIUYECKHE cpencTBa 00yJeHust
(MyJTBTUMEIUUHBIA  TPOEKTOP, 3KpaH Ui
MIPOEKTOPA, MOHOOJIOK), HEo0XoaUMOe
JIMIIEH3UOHHOE MTPOTPaMMHOE 00ecTieueHIe
Y4eOHast 1aboparopust Crienamm3upoBaHHOE nabopaTopHoe
MH(OPMAITMOHHOU obopyaoBanne To TPOdUIIO J1abopaTopun
0€301MacHOCTH, nH(OPMAITMOHHOU 0€301acHOCTH,
ayn. B-615 crieruanu3upoBaHHas yueOHas mebenb Ha 35

MOCAJIOUYHbIX MECT, |5 KOMIIBIOTEpOB ¢
BO3MOXHOCTBHO BbIXO1a B I/IHTepHeT u
obecrie4yeHrEM nocTyna B 2OUOC,
TEXHUUYECKHE cpencTBa 00y4eHust
(MyJIBTUME TUIAHBII MIPOEKTOP,




MYJIbTUMEIUNHAS JOCKa, MOHOOJIOK),
HE00X0IUMOE JTUIICH3UOHHOE MPOTrPaMMHOE
o0ecrieueHne

KommnbroTepHslii Kinace,
ayn. B-617

CrnenuanusupoBaHHas yueOHas Mmebenb Ha 24
MOoCaJoyHbIX MecTta, 21 KoMmbIOTEp C
BO3MOXXHOCTBIO BbIXOJa B IHTepHeT wu
obecrnieueHrEM JOCTyTa B BUOC,
He00X0UMOE JIMIEH3UOHHOE MPOrPaMMHOE
obecrieueHne

KomnsrorepHslii ki1acce,
ayn. B-619

Crnenmanu3upoBaHHas yaeOHast meOenb Ha 26
MOCaJOYHbIX MecT, 21 KoMmmbrOTEp C
BO3MOXKHOCTBIO BBIXOJMa B UHTepHET w
obecrnieueHreM JocTyna B ONOC,
HE00X0IMMOE JIMIIEH3MOHHOE TPOTrPAMMHOE
obecrieueHue

KommeroTepHsiii knacc,
ayn. B-621

Cnenuanu3upoBaHHas yueOHas mebenb Ha 35
MOCaZOYHbIX MECT, 13 KOMIBIOTEpPOB C
BO3MOXKHOCTbIO BbIXOAa B VIHTepHeT U
o0ecrieueHrueM JocTymna B OUOC,
TEXHUYECKHE cpenacTBa 00y4eHust
(MyJIbTUMEIUNUHBIN IPOEKTOP, IKpaH JJIs
MIPOEKTOPA, MOHOOJIOK), HEeoOXxoauMoe
JIMIIEH3MOHHOE IPOrpaMMHOE o0ecrieueHe

VYueOHas mabopaTopus
PEVMHXKUHUPHUHTA U
yIpaBJIeHUs1 OU3HEC-
mporieccamu,

aya. B-623

Crienanm3upoBaHHOE nabopaTopHoe
obopynoBanue 1o nupoduio JgabopaTopun
PEeUMH)KMHUPUHTA U yIpaBlieHUsT OusHec-
npoleccaMu, CrenUalIu3upoBaHHas ydeOHas
Mmeben, Ha 34 mocamodHbIX MecTta, 13
KOMIIBIOTEPOB C BO3MOXHOCTBIO BBIXOJA B
Wutepner u oOecriedeHneM JOCTyna B
OUOC, TexHUYECKHUE CpPEeACTBa OO0y4eHHUs
(MyJTBTUME TUIHBII MPOEKTOP,
MYJIbTUMEHIHAS JIOCKa, MOHOOJIOK),
HE00X0IMMOE JIMIIEH3MOHHOE TPOTPAMMHOE
obecrieueHne

KomnberoTepHsiii kinacc,
B-600

Crnenunanm3upoBanHas yueOHast meoenp Ha 30
nocagoyHblx  Mect, 30  KOMIBIOTEPOB,
KOMITBIOTEPOB C BO3MOXHOCTBIO BBIXOZa B
WNutepuer u obecriedeHneM JOCTyma B
OUOC, TtexHUYECKHE CpeACTBA OOydYCHUS
(MynbTUMEIUHHBIA  MPOEKTOp,  HOYTOYK,
9KpaH), BHUJAECOKAMEphl, HEO0OXOAUMOE

JUIEH3MOHHOE MPOTPaMMHOE 0OecTieueHne

CamocTrosTenpHas
pabota

KomnberoTepHslii knace ¢

CrnenunanusupoBanHas yueOHas Mebens Ha 30

BO3MOKHOCTBIO BBIXO/Ia B MocajiouyHbIXx  MecT, 30  KOMIIBIOTEPOB,

HNHTepHeT n obecrieueHueM | TEXHUYECKHE cpencTBa o0Oy4deHus

noctymna B SUOC (MyJIbTUME-TUNHBIA TPOEKTOpP, KOMIBIOTEP

B-600 (HOYTOYK), 9KpaH), BUJICOKAMEDBI,
MporpaMMHOE OOecTieueHue

YuranbHelii 3a51 Oubnuoreku | CrienuainsupoBaHHast Mebeb,
KOMIIBIOTEPHAsT TEXHUKAa C BO3MOXKHOCTBHIO
BbIXxofa B MHTepHeT u  olecrieueHHEM




nocryna B OMOC, 3kpaH, MyJIbTUMEANMHBIN
IIPOEKTOP, IPOrpaMMHOE 00eCIIeUeHHE

7. Oco0eHHOCTH OpraHM3aluM 00pPa30BATEeJIbLHON eATEJIbHOCTH JIsl
JIMI] ¢ OTPAHMYEHHBIMH BO3MOKHOCTAMU 310POBbSI U NHBAJIU/I0B

Jlutia ¢ orpaHWYE€HHBIMH BO3MOXKHOCTSAMHU 310poBbsi (OB3) u umHBamumbl
UMEIOT BO3MOXHOCTh OECIHpPENATCTBEHHO IMepeMelIaTbCsl W3 OJHOTO Y4YeOHO-
71a00paTOPHOTO KOPITyca B IPYTOi, MOIHITHCS Ha BCE ATAXKHU YU4EOHO-1a00paTOPHBIX
KOPITyCOB, 3aHUMAThCsl B YUEOHBIX U MHBIX TTOMEILEHUSIX C YYETOM OCOOCHHOCTEH
NCUXO(PU3NYECKOTO PA3BUTHSI U COCTOSTHUS 3/I0POBbSI.

Jnst o0yuenus nun ¢ OB3 u MHBaIMAOB, UMEIONIMX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO arlrapara, 00ecriedeHbl YCI0BuUsl OeCpensaTCTBEHHOTO TOCTYIa BO
Bce yueOHble momernieHus. MHbopmanus o cCienHalbHBIX YCIOBUSX, CO3JTaHHBIX
st oOyvaroruxes ¢ OB3 u uHBanmmMmoB, pa3MellieHa Ha CalTe YHHUBEPCHUTETA
www//kgeu.ru. meercs BO3MOXXHOCTh OKa3aHHWs TEXHUYECKOW TMOMOIIU
ACCUCTEHTOM, a TAKXKE YCIyT CYPAOIEPEBOIINKOB U TUDIOCYPAOTICPEBOTIHKOB.

Jnsa  amantanmm K Bocopusthio Jjunamu ¢ OB3 w uHBanugamu C
HapylIEHHbIM CJIYyXOM CHpPAaBOYHOr0, Yy4eOHOro Marepuaja M0 JUCHUILIMHE
o0ecreunBalOTCs CIAEAYIONTUE YCIOBUS:

- IS JIydllled OpUEHTallMd B  ayJUTOpPUM, TPUMEHSIOTCS CHUTHAJIbI
OTIOBEILICHUS O HavaJie ¥ KOHIIE 3aHATHS (CIOBO «3BOHOK)» MUIIETCS Ha I0CKE);

- BHUMaHUE CIa0OCTBIIIAIEro 00ydYaromerocss MPHUBJICKAETCS Ie1aroromMm
KECTOM (Ha TJIeUO0 KIAJETCs pyKa, OCYIECTBISETCS HEPE3KOE MOXIJIONBIBAHUE);

- pasroBapuBas ¢ OO0ydYaromuMCs, TEAArorudeckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEUIOKEHUSIMU, OOECrieunBasi BO3MOXKHOCTh
YTEHUs 10 Try0am.

KomneHncanusi 3aTpyJHEHUM pPEUYEBOrO0 U HMHTEIUIEKTYalbHOTO Pa3BUTHS
ciabocabIammuX 00y4arouuxcsi IPOBOAUTCS IMYTEM:

- HCTIOJIb30BAaHUSI CXEM, TUAarpaMM, pUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIUN
C TUTIEPCCHUTKAMHU, KOMMEHTUPYIOIIUMHE OT/CIbHBIC KOMITOHEHTHI H300paKCHMUS;

- pEeryJsipHOTO TMPUMEHEHHUS YNPaKHEHUUW Ha TrpapuyecKoe BbIJICICHHUE
CYILIECTBEHHBIX MPU3HAKOB MPEJAMETOB U SBJICHU;

- oOecrnieueHus] BOZMOXXHOCTH JIJIsi 00y4aromerocs mojayduTh apecHyI0
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MOYTE 110 MEPE HEOOXOTUMOCTH.

Jnst  amantanuu K BocmpustHio Junamu ¢ OB3 u uHBamuMmamu C
HapYyUICHUSIMU 3PEHUsI CIIPABOYHOTO, YUEOHOTO, MPOCBETUTEIHCKOIO MaTepuara,
NPEeLyCMOTPEHHOI0  00pa3oBaTeilbHOM  HporpaMmMoil 1o  BbIOpaHHOMY
HaIPaBJICHUIO MTOJATOTOBKHU, 00€CTICUNBAIOTCS CIAEAYIONIUE YCIOBUS:

- BeZieTcs ajanTtanus oduIMaibHOTO caiTta B cetu MHTepHeT ¢ ydeTom
OCOOBIX TMOTPEOHOCTEH WHBAJIUAOB 10 3PEHUI0, OOECIEUMBACTCS HAIMYUE
KpyIHOMPU(PTOBOH CIPaBOYHON HHPOPMAIIUH O PACTIMCAHUH YICOHBIX 3aHSATH;

- IEIarOTHYECKU  pabOTHUK, €ero coOeceqHUK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HAa 3aHSITHH, TMPEJICTABISAIOTCS OOyYarouuMcs, IpU STOM
KaXK/IbI pa3 Ha3bIBaCTCs TOT, K KOMY MEJaroru4eckuii paboTHUK 0OpalaeTcs;

- IEUCTBHUSI, KECTHI, IEPEMEIIEHUS TIeAAroruueckoro paboTHUKa KOPOTKO U



http://www.kgeu.ru/

SICHO KOMMEHTHUPYIOTCS;
- meyatHas MH$opMalus NpeaocTaBiIseTcss KpynHbIM mpudTom (ot 18
ITyHKTOB), TOTAJIbHO 03BYYMBAETCS;
- obecrieunBaeTCst HEOOXOAMMBIN YPOBEHBb OCBEIIICHHOCTH TOMEIICHUH;
- IPEJOCTABIIAETCS] BO3MOXKHOCTB UCITOJIB30BAaTh KOMIIBIOTEPHI BO BPEMS
3aHATHH U MIPaBO 3aMucy 00BICHEHU Ha AUKTOGOH (I10 JKETAHUIO0 00YUYAIOIUXCH).
dopma npoBeAeHU ~ TEKylIed MW IMPOMEXYTOYHOM aTTECTalUuu UL
obOyuaromuxcs ¢ OB3 1 mHBaIMI0B ONpeessieTcsl meAarornaeckuM pabOTHUKOM B
COOTBETCTBHH ¢ yueOHBIM Tu1aHoM. [Ipu HeoOxoaumocTu obyuatoniemycs ¢ OB3,
MHBAJIHUY C YY€TOM MX MHAMBHIYyAIbHBIX ICUXO(U3NUECKUX OCOOCHHOCTEH
JTAeTCSl BO3MOXHOCTb MMPOUTH MPOMEKXYTOUHYIO aTTECTALMIO YCTHO, TUCBbMEHHO Ha
OyMare, MUCbMEHHO Ha KOMIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I., JIUOO
IPEIOCTABIISAETCS JOMOIHUTEIBLHOE BPEMsI IS IOATOTOBKHU OTBETA.

8. Meroauyeckue PEeKOMEeHIAlNH ISt npemnogasareJiei 1o
OPraHM3alui BOCIIUTATEIbHOI Pa0doThI ¢ 00y4YAIOIIIUMHUCH.

Mertonuueckoe oOecrieueHue TpoLecca BOCHUTAaHUSA — OOydarouIuxcs
BBICTYIIACT OJHUM M3 OINPEACTSIONINX (PaKTOPOB BHICOKOTO KayecTBa 0Opa30BaHUSI.
[IpenonaBarens By3a, JEMOHCTPHUPYS BBICOKHI MNpodecCUOHATU3M, IPYIUIHIO,
YETKYI0 TPAKJAHCKYIO TO3UIUIO0, CaMOIUCIUIUIMHY, TBOPYECKUH TMOAXOA B
pemieHn MpodecCHOHANBHBIX 3a7a4, B XoJe 00pa3oBaTeNbHOTO IIpoliecca
croco0cTByeT (POPMUPOBAHUIO TAPMOHUYHOM TUYHOCTH.

[lpun peanuszanmu JUCHUIUIMHBI MPETOJaBaTeib MOXKET HCIOJIb30BaTh
CJIETYIOIIHNE METO/IbI BOCITUTATEIbHON PaOOTHI:

- MeToAbl ((OPMHUPOBAHUS CO3HAHMS TMYHOCTU (Oecena, TMCIYT, BHYILIECHUE,
WHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yOexKaAeHUE U Ap.);

- METOJbl OpraHU3alUU JIEATETbHOCTH U (DOPMUPOBAHMS OMbITA MMOBEICHUS
(3amaHue, OOIECTBEHHOE MHEHME, Ielaroruueckoe TpeboBaHuE, MOpPYUEHUE,
NpUYyYEeHHE, CO3/IaHNE BOCIIUTHIBAIOLINX CUTYALUN, TPEHUHT, YIIPAXXHEHUE, U JIp.);

- METOJIbl MOTHBAIMH JIEATEIBHOCTH U MOBEACHUS (0100peHue, MOOLIPEHNE

COLIMaJIbHOW aKTUBHOCTH, MOPULIAHUE, CO3JITAaHUE CUTYAIUH ycnexa, Co3/1aHne

CUTYaIUH AJI SMOIIMOHATIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHHE U JIP.)

[Ipn peanuzanuu OUCHUIUIMHBI MPEMOAABATENb JIOJDKEH YYHUTHIBAThH
CJIEYIOIINE HAIIPABICHUS! BOCIIUTATEIHHON ACSITETbHOCTH:

I'pasxcoanckoe u nampuomuueckoe oOCnUmManue:

- popMupoBaHUE Y 00YyJAIOMIUXCS IIETOCTHOTO MUPOBO33PEHHUS, POCCHICKOM
UJICHTUYHOCTH, YBaKEHUS K CBOEH CeMbe, OOILECTBY, FOCYAAPCTBY, IPUHATHIM B CEMbE
U OoOLecTBe JyXOBHO-HPAaBCTBEHHBIM M COLIMOKYJBTYPHBIM II€HHOCTSIM, K
HAI[MOHAJIBHOMY, KYJIBTYPHOMY M HCTOPHYECKOMY HacClenuio, (OpMUPOBaHUE
CTPEMJICHHSI K €T0 COXPAHEHHIO U PA3BUTHUIO;

- popmupoBaHue y OOyyaroUMXcsd AaKTUBHOW TIpakJaHCKOM TMO3HIIMH,
OCHOBaHHOM Ha TPAJAUIIMOHHBIX KYJIbTYpPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX
POCCHICKOTO 00IIeCTBa, ISl IOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEaTN30BHIBATH
CBOM KOHCTUTYLIMOHHBIE TIpaBa U 00S3aHHOCTH;



-pa3BUTHE TMPABOBOM U  TOJUTHUYECKOHM KYJIbTYphl OOydaroniuxcs,
paclIupeHue KOHCTPYKTUBHOIO y4acTHsl B NMPUHATHM PEIICHUMN, 3aTparuBarolInx
UX TpaBa M HMHTEPECHl, B TOM YHCIE B Pa3IMYHBIX (OpMax CcamMOOpraHu3allui,
caMOyIIpaBJIeHusl, OOLIECTBEHHO-3HAYUMOM 1€ITEeIbHOCTH;

- bopMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIMX  MPOTHUBOCTOATH  DKCTpEeMHU3MYy,  KceHodoOuu,
JUCKPUMHUHALUA TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[MOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKON U MEKKOH(ECCHOHATBHOM HETEPHUMOCTH, APYTHM
HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

Ilyxoeno-upascmeennoe gocnumanue:

- BOCIIMTAaHHE YyBCTBA JIOCTOMHCTBA, YECTHU W YECTHOCTH, COBECTIMBOCTH,
YBaXKEHHUS K POAUTENSIM, YUUTEIIAM, JIFOASM CTapUIEro MOKOJICHHUS;

- popMHUpOBaHUE TPHUHIUNOB KOJJIEKTUBU3MA M COJIUJAPHOCTH, JyXa
MUJIOCEpIUST M COCTPalaHusl, MIPUBBIUKU 3a00TUTHCS O JIOMAX, HAXOMSIIUXCSA B
TPYAHOU )KU3HEHHOM CUTYallUU;

- bOopMUPOBAHUE COJIUJIAPHOCTH M YYBCTBA COIMAJIBLHOM OTBETCTBEHHOCTHU
[0 OTHOLICHUIO K JIIOJAAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0POBbBS,
MPEOJOJICHUE TICUXOJIOTUYECKUX OaphepoB MO OTHOUICHUIO K JIOJIAM C
OTPAHUYEHHBIMU BO3MOXKHOCTSIMU;

- hbopMUpPOBaHKE SMOIUOHAIBHO HACBHIIIEHHOTO U JYXOBHO BO3BBIIIIEHHOIO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH ¥ YMEHUS TIepeiaBaTh IPYTUM CBOM ACTETUUECKUN
OTIBIT.

Kynemyphno-npoceemumensvckoe gocnumanue:

- popMUpOBaHUE ICTETUYECKON KAPTUHBI MUPA;

- popMHUpOBaHUE YBOXKECHHS K KYJIbTYPHBIM IIEHHOCTSIM POJAHOTO TOpo/a,
Kpasi, CTpaHbl;

- IOBBITIICHUE TTO3HABATEILHON aKTHBHOCTH 00yJarOTIINXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- popMupOBaHHUE Y 00YUAIOMINXCSI HAYYHOTO MUPOBO33PCHUS;

- popMUpOBaHUE YMEHUS TIOTy4aTh 3HAHUS;

- hopmupoBaHUE HABBIKOB aHAIM3a M CHHTE3a HHPOPMAIIUH, B TOM YHCTIC B
npodeccroHaIbHON 00JIaCTH.
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Ipunosicenue k paboueti
npozpamme OUCYUNIUHbL

MUHUCTEPCTBO HAYKHU U BLICILIET'O OBPA3OBAHUS POCCUNCKON OEJIEPALIMN
mizgjﬂ denepajibHOE TOCYIAPCTBEHHOE 010/I7KeTHOE 00pa3oBaTeIbHOE
yupeskJaeHHe BbICIIEero 00pa3oBaHusA
«KA3BAHCKHNH I'OCYJAPCTBEHHBIA DPHEPTETUYECKU YHUBEPCUTET»
(PI'BOY BO «KI'3Y»)

KI'DY

OIEHOYHBIE MATEPHAJIbBI
10 TUCUMIIMHE

b51.0.11.02 AxropurMusanusg 1 1porpaMMHPOBAHNE

r. Kazanp, 2023



OneHoYHBIE  MaTepHa bl 10  JUCHUIUIMHE, TPEIHA3HAYCHHBI  JUIS
OIICHUBAHUS PE3yJbTATOB OOYYCHHUS HAa COOTBETCTBHE WHIMKATOPAM JTOCTHIKCHUS
KOMIIETCHIIUH.

OuenuBanue pe3yJbTaTOB O0y4YeHHUs MO JUCUUIUIMHE OCYIIECTBISAETCS B
pamkax Tekymero koHtposust (TK) u mpoMexyTouHO#M arrectanuu, MpOBOIUMBIX
no 6ayeHO-peiiTuaroBoit cucreme (bPC).

1. Texnosornyeckas kapra
Cemectp 3

PeliTuaTOBRIC TOKA3ATEIIN

HaunmenoBanue pasacia

DopMBbI 1 BUJ
KOHTPOJISI
I Texymmii KOHTpOIB
JlononHUTENbHbIE
6amel k TK1
IT Texynuii KOHTPOIb
JlononHUTENbHbIE
oaimer k TK2
III Texymuit KOHTPOIH
JlonosTHUTETbHBIC
oayel k TK3
Hrtoro
IIpomexyTounas
aTTecTanus

Pa3gen 1. « AnroputMuyecKas TK1
CHCTEMA U €€ COCTaBHBIC YACTH»
Pa3nen 2. «OCHOBHBIE OHATUS 20 20
U IIPOCTEHIINE CPEACTBA

ANTOPUTMHUYECKUX SI3bIKOB

MIPOrPaMMHUPOBAHUS

Tect

3amuTa 1abopaTopHOii paboThl 1

3amuTa 1a00paTOpHOI pabOTHI 2

3amuTa 1abopaTopHOU paboThI 3

Nl | W W~

3amuTa 1a00opaTopHOM paboThI 4

Pa3nen 3. « [IporpammupoBanue | TK2
Ha C++»
3amuTa 1a00paTOpHON pabOTHI 5 5

20 20

3amuTa 1a0opaTopHOii paboThI 6 5

3amuTa 1a00paTopHON paboThI 7 10

Paznen 3. « [IporpammupoBanne | TK3
Ha C++»
3amuTa 1abopaTopHOi paboThI 8 5

15 15

3amuTa 1abopaTopHOii paboThI 9 5

3amuTa 1abopatopHoii paboTsl 10 5

IIpome:xxyTouHas aTTecTanust oM 45
(3Kx3amMeH)

3aaHue NpoMeXyTOUHOM 0-15
aTTecTaluu

B nucemenHo# Gopme 1o
0-30
ouneram




2. OueHOYHBbIE MATEPHAIIBLI TEKYLLET0 KOHTPOJIS U IPOME/KYTOYHOM ATTeCTALMH
[IIkana OLleHKU pe3yJbTaTOB 00yUEHHUs 0 JUCLUILIUHE:

VYpoBeHb chopMHUPOBaHHOCTH
UHJIUKAaTOpa KOMIICTEHIMU

Bricokuii Cpennnii Himke Huszkuit
3amiaHu- CpPEIHETO
Koz Kon POBAHHBIC ot 85 o 100| ot 70 o 84 | ot 55 o 69 | ot 0 no 54
KOMIIC- HHAWKAaTOopa PE3YyJIbTAThL
TEHIMH | KOMIIETEHIMHU | OOYYEHHs 10 Ilkana onennBanus
JUCUUATUITUHE Y IOBICT- HEYI0B-
OTJINYHO XOpOLLO JIETBOPHU-
BOPUTEIBHO
TEJIbHO
3a4TCHO HEC 3a4TCHO
3HATh:
Tlokazan Yposenb YpoBeHb He 3naer
BBICOKHI 3HAaHUH 3HAHMI CBOICTBa
YPOBEHb ITOpUTMa U HU3KHH. aJITOPHUTMA,
3HAaHUHI €ro Hormyckaer | anropurMuy
CBOICTB CBOICTBA, OLIMOKY MpH ecKue
ITOpPHUTMA, Croco0oB 3aIHUCH CTPYKTYPBHI,
CII0CO0BI 3aIHICH ITOPUTMUY | JOITyCKaeT
ONpEACTICHAC 3aIHCH JITOPUTMOB €CKHX rpyObie
aIropuT™Ma H aJIropuTM™Ma 1 u CTPYKTYp, U OIHOKH
ero CBOWCTBA, AITOPUTMHY | ITOPHTMHUY | OINpeeeHH
CITOCOOBI 3aIMUCH €CKHe €CKHe U CBOMCTB
ITOPUTMA, CTPYKTYPBHI, CTPYKTYPBI ITOPUTMA.
ANTOPUTMHYECK 6e3 ommnooK. ocgonn B
o0beme
1 CTPYKTYP®I COOTBETCTBY
I0IIEM
nporpamme,
UMEEeT MECTO
HECKOJIBKO
HE TPYyOBIX
ouIMboK
YMETh:
OIIK-14 OIK-14.1 Hemonctpup | Jemonctpup | Yactuuso He ymeer
YeT BBICOKOE | yeT YMEHHE | JAEMOHCTpHp | pa3padarbiB
yMeHHe pa3pabatbiBa | yeT ymeHue atb
paspabatsiBa Th pa3pabarbiBa | alrOpHTMBI
Thb 3¢ dexTHBH Tb
pa3pabartbIBaTh sdbexTuBH ble aJIrOPUTMBI,
3(1)(1)6KTI/IBHBIG bl AITOPUTMBI, | COAEp KaIlne
aITOPUTME, AITOPUTMBL, | COZEpIKaIHe 6a3oBbIC
cofleprKaILHe cofiepKaIme 6a30BbIC ATOPUTMAY
6230BbIC 6a3oBbIe ANTOPUTMUY €CKHe
AITOPUTMHY €CKHe KOHCTPYKIN
AITOPUTMHICCK €CKHE KOHCTpYKUM | u. Pemenue
ne KOHCTPYKIIH . 3a1a4
KOHCTPYKIIMH. u. He Jomyckaer | HEMOJHOE, €
JONYCKaeT | HE3HAUUTETIb | OIIHOKaMH
OmKOOK IMPH | HBIE OUTHOKH
peuieHnn Ipu
3a1a4 peuieHnn
3amad
BJIaJCTh.
HaBLIKAMH I'my6oko HemoHcTpup ILmoxo He ymeer
pa3paboTKu BIIAJICET yer BJIaJiceT pa3pabaTbiB
AIITOPHUTMOB, HaBbIKaMH Xopolrme HaBbIKaMH atb




JUISL pEUICHUS pa3zpaboTku HaBBIKU pa3pabOTKK | aNrOPHUTMBI
IPaKTUYECKUX AITOPUTMOB | pa3pabOTKH | alropHTMOB,
3a1a49 JUTSL ITOPUTMOB JIOITYCKaeT
peleHus JUIst MHOT'0
MPaKTHYEeCK perteHus ommrboK
WX 3a1a49 MPaKTHYeCK
UX 3aj1a4
3HAaTb.
B nonnoit 3Haer Horyckaer He 3naer
o0beMe OCHOBHBIE rpyObIe OCHOBHBIE
3HAET TIOHSITHS OIMOKH B TTOHSTHS
OCHOBHBIE OCHOBHBIE SI3BIKOB oTpeieTIeHU SI3BIKOB
TIOHSTHS MporpaMMHp | SX U BHAAX | MPOTrpaMMH
IIOHATHUA A3BIKOB
SI3BIKOB OBaHWUS, SI3BIKOB poBaHuU,
HporpaMMHpOBa TIPOT paMMHpP BUJIBI TIPOTpaMMHUpP BUJIBI
HUA, BUJBI OBaHUS, SI3BIKOB OBaHUS U SI3BIKOB
SA3BIKOB BHUIBI MporpaMMup COCTaB nporpaMmmu
mporpaMmMupoBa SI3BIKOB OBaHMs, CHCTEMBI poBaHus,
HUs, COCTaB IporpaMmMup COCTaB IporpamMmmMup COCTaB
CHCTEMBI OBaHUS, CHCTEMBI OBaHUS CHCTEMBI
NpOrpaMMHpoBa COCTaB IIPOrpaMMHp MPOrpaMMHu
CHCTEMBI OBaHUSL. pOBaHUs.
Hus nporpammup | Jlomyckaer
OBaHMUSL. HeE
3HAUUTEIbH
bIC OIUOKH.
YMETb:
be3 ommbok Xopomio ITnoxo He ymeer
pemaer yMmeeT pemaer pemars
TUTIOBBIC pemars THUITOBBIE 3a1a4d Ha
OIIK-14.2 perath 3a/1a4d 10 TUTIOBBIC 339 0 SI3BIKE
THIIOBBIE 330a4H MporpaMMHp | 3afadd [0 | TPOrpaMMHUp | TIPOTPaMMHU
OBaHMIO HA | MPOTPaMMHpP | OBAHHUIO HA poBaHUA
1o SI3BIKAX OBAHMIO Ha SA3BIKAX
HporpaMmmMupoBa BBICOKOTO A3BIKAX BBICOKOTO
HHIO Ha SA3bIKax YPOBHS BBICOKOI'O YPOBHsA
BBICOKOT'O TIPUTOIHBIE YpPOBHs MIPUTOIHBIC
yPOBHSI JUTS MIPUTOTHBIE JUIst
TIPUTOIHBIC JUTS MPaKTUYeCK JUTsL MpPaKTHYECK
MPaKTHYECKOTO oro MIPAaKTHUECK oro
MPUMEHEHHS oro TIPUMCHCHUS
HpUMCHCHHS MIPUMCHEHHS | , IOIyCKaeT
, JIOITYCKaeT MHOTO
HeOombIITIe ook
OIITHOKU
BJIaJICTh.
Ha Bricoxom Xopo1o Paspabareie | He Bnageer
HABBIKAMH ypoBHe, 6e3 | pa3zpabarbiBa aer HaBBIKAMU
paspadoTKu OIInO0K er KOMIIBIOTEPH paboTkH
KOMIIBFOTCPHBIX pa3pabaTbiBa | TPOrpaMMH ble MPOrpaMMH
IIporpamm, er ble KOJIbl, C | IIPOrpaMMH BIX KOJIOB
IPUTOdHBIX JJIA KOMIILIOTEPH | HE3HAYMTEIIb bI,
MPAKTUYECKOTO 13 HBI MU JIOITYCKaeT
MIPUMEHEHUS OHIMOKaMH MHOI'0
oHIMOoK

cemecmpe,

OHCHK& «OTJIHYHO» BLICTABJISACTCA 3a BBIIIOJIHCHHUC pac4entHblx pa60m 6

mecmosvix  3a0aHulL;

2]ly60K0€ NOHUMAHUE mMEXHOJI02UYeCKUxX




Memooo8 pacuema HOPM pacxooa Mamepuanos, NOJIHbIE U COOEPHCAMENbHbIE
omeembl HA 8ONPOCHL Obulema (meopemuseckoe u npakmuieckoe 3a0anue);

OneHka «XOpOLIO» BBICTABISETCS 32 BBINOJIHEHUE pacyemHvlx pabom &
cemecmpe; MeCcmoO8bIX 3A0AHUL, HNOHUMAHUE MEXHON02UYEeCKUX Memooo8
pacuema HOpM  pacxooa Mamepuaios, omeemvl HA BONPOCHL  Ourema
(meopemuueckoe Uiy NPaKmuyeckoe 3a0anue);

OueHka «yJOBJIETBOPUTEJBHO»  BBICTABISCTCS 32  BBINOJHEHUE
pacuemuvix pabom 6 cemecmpe U mecmosbixX 3a0aHUl;

OleHKa «HEYH0BJIETBOPHUTEJIBHO» BBICTABJISIETCS 3a €l1a00€ U HEMOJIHOE
BBINIOJIHEHUE pacuemHvlx pabom é cemecmpe u mecmossix 3a0aHUl.

3. IlepeyeHb OLICHOYHBIX CPE/ICTB

Kparkas xapakTepHCTHKa OLEHOYHBIX CpPEJCTB, HCIOJIb3YEMBIX IIPH
TEKYyIlleM KOHTPOJIE YCIEBAEMOCTH U NMPOMEKYTOYHON aTTECTallMM 00y4arolerocs
10 JIUCUHUILJINHE!

HanmenoBanue
Onurcanue OLIEHOYHOT O
OLIEHOYHOT'O Kpartkas xapakrepucTrka OlEHOYHOTO CPEe/ICTBA cpejicTBa
cpeicTBa
BrimonHenue maGopaTtopHOi pPabOThI 3aKaHYHUBACTCS
MpeACTaBiICHUEM oOT4yeTa. Pe3ynbTaTtoM BBITIOJHEHUS .
o N [lepeuens 3amanuit
Otuer no nabopatopHoil  paboTel  MoxeT ObiTh  (aitn ¢ I
nabopaTopHOit BBITMOJIHEHHBIMU  33/IaHUSIMHM,  TPUKPEIUICHHBIA B . A
nabopaTopHOH
pabote (OJIP) MeKTpoHHyr0  cpeny MOODL  wm  3apaHus, 260
o TBI
BBITIOJTHCHHBIC Ha JJa00OpaTOpHON paboTe H P
IIpe/ICTaBJICHHbIE HAa IPOBEPKY MPETIOAABATEITIO.
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHuM,
KommiekT TecToBBIX
Tect (TecT) TO3BOJISIOIIAS aBTOMAaTU3UPOBATH Npoueaypy sanaHmii
M3MEPEHUs YPOBHS 3HAHUN U YMEHHH 00y4aromerocs

4. IlepeyeHb KOHTPOJBHBIX 3aJaHMH WJIH HHbIE MaTepHAJbI,
Heo0X0AMMBIe /ISl OLeHKH 3HAHWH, YMEHHH U HABBIKOB, XapPaKTePU3YIIHNX
JTanbl (POPMUPOBAHUS KOMIIETEHIMI B IpoLecce 0CBOCHU JUCHMIIUHbI

Ilpumep 3a0anus

Jis Texkyumiero kourpoas TK1:

[IpoBepsiemass komneTeHIus: OIIK-14 - CrniocobGeH pa3pabaThiBaTh AITOPUTMBI U
KOMITBIOTEPHBIE IPOTPAMMBI, TPUTOAHBIE TSI MPAKTHYECKOTO TPUMEHEHUS

Tect

Bormpoc Bapuants! oTBeTa
OO6bekTHO-OpreHTHpoBaHHOe | HajauuueM olHON JMHEHHOM POrpaMMBbI
IIpOrpaMMHpOBAHUE Paznenenrem nporpaMMsl Ha MOZYJIH
XapaKTepU3yeTcs: BCE JaHHblE 00 OOBEKTE, €ro CBA3M C JIPYT'MMHU OOBEKTaMU

00BEIUHSIOTCS B OJJHY CTPYKTYPHYIO IEPEMEHHYIO

VKaXuTe NpaBUIbHbIE int iCode = 12123; int Viv_12 = iCode;
MIPUCBAaNBaHUS 3HAYCHUN const int Const = 2; int iConst = Const + 3
MEPEMEHHBIM U KOHCTAaHTaM floatY=12,int Y = 3;
Omnepanuy B BBIpaXEHUSIX YHApHBIMU, OMHAPHBIMH WJIM TEPHAPHBIMU




MOTYT OBITH

TOJILKO OMHAPHBIMU

TOJIbKO YHAPHBIMU WM OMHAPHBIMU

[Iporpamma-uHTepIIpeTaTop
BBITOJTHSET:

IMOJIHOC BBIITOJIHCHHUC ITPOTPAMMEBIL

NOUCK (hailyioB Ha JIMCKE

MOOICPATOPHOC BLITTOJIHCHHUC ITPOTrPAMMBI

ANTOPUTM MOXET OBITH
3aJlaH CJIeIYIOIUMHU
croco0amu:

[I0CJIEJOBATEIBHOCTHIO OANTOB

CJIOBECHO-TPa(hUIECKIM

Ha aJITOPUTMUYCCKOM A3BIKC

(bopManbHO-CIIOBECHBIM

CJIOBCCHBIM

rpaduueckum

IIporpamma-uHTEpIIPpETATOP
BBITOJIHSACT:

IMOJIHOC BBIITOJIHCHHUEC ITPOTrpaMMbI

IMOOICPATOPHOC BLITTOJIHCHHUEC ITPOTrPaAMMBI

nouck (paiiyioB Ha AUCKE

Y10 MOKHO CUUTATDH
AIrOpUTMOM?

IpaBuiIa OpraHu3aly pabovyero Mecra

CXeMy METpO

TeneOHHBIN CIPaBOYHUK

HWHCTPYKIUIO I10 ITOJIb30BAHUTIO TeJ'Ie(I)OHOM

Kak Ha3biBaetcs pyHKIms,
KOTOpasi BEI3BIBACT CaMy
cebs?

JECTPYKTOPOM

KOHCTPYKTOPOM

OJICTaBIISIEMON

PEKyPCHBHOM

OtMeThTe OIMO0YHOE
yYTBEpIKIICHHE:

pH 0OpaleHny K PyHKIUU (paKkTHIecKue mapaMmeTphl
3aMEeHSIOTCS (pOopMaTbHBIMH

CTPOrOoe COIJacoBaHME MO TUIAM MEXIy (opMambHBIMH H
(akTHueckuMU TapameTpamMu TpeOyeT, 4ToObl B MOAYJE [0
nepBoro oOpameHust K GyHKIUK ObLIO TIOMEMICHO JHO0 ee
OIMCaHue, MO0 OompeeIieHHe

Cut+ obecrieunBaeT CTpOruii KOHTPOJIb TUIIOB

JlabopaTopnasi padora 1. Hamncanue, BBOA, OTJIaIKa U TECTUPOBAHUE
nporpaMM JIMHEWHOW CTPYKTypbl Ha si3blke CH++. Tumbl ganHbiX. OnepaTopsl
BBOJIa W BBIBOJA AaHHBIX. DOpPMATHPOBAHHBEIN BBOJ/BBIBOJI JTAHHBIX PA3TUIHBIX
TUnoB. CTaHIapTHBIE IOTOKK BBOJA-BbIBOJA JAHHBIX.

ITpumepsl 3ananui

3aganue 1. CocrtaButh mnporpammy Ha CH++ s pelmIeHHs YKa3aHHBIX
3amad. Jlyis BBOJa M BBIBOJIa 3HAUYEHUM MEPEMEHHBIX HCIOIb30BaTh KOHCOJILHBIE

ITOTOKH.

1. BeluncnuTk o0111ee CONPOTUBIIEHNE TPEX PE3UCTOPOB, COSAMHEHHBIX
IIOCJIEA0BATENBHO U NTAPAJUIEIIBHO.

2. JlaHbl ABa JNEWCTBUTENIBHBIX IMOJIOKUTEIBHBIX uncia. HailTu cpennee
apu(MeTHyecKoe 1 cpesiHee TeOMETPUIECKOE ITUX YHCEIL.

3. JlaHBI KaTeTsl NPAMOYTOJBHOTO TPEYTroJIbHUKA. HaliTh ero runorenysy u

Iomanab.

3ananue 2. CocraBuTh nporpammy Ha C++ i BBIYMCIIEHHS YKa3aHHBIX
MaTEeMaTUYECKUX (PYHKUUNA. ApPrymMeHT X BBOAMUTCS C KOHCOJHM, KOHCTaHTBI

3alMCHIBAIOTCS B (opMare C IUIABAIOIIEH TOYKOM, mapameTpbl

(a, b, ¢)

MHULMAJIU3UPYIOTCS B TEJIE MPOrpaMMbl (3HAYEHUS 33]1al0TCSI CAMOCTOSTEIBHO).




z=30x? ctg(x +1) - 03510715

=

N

Ly =3 ctgzx +[lg x| +0,47-10711

w

-y =7tge* —0,35-10717 +sin x|

iy

.z= sin|tg,x‘ -0,71 1078+ arctgx2

wu
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JladbopaTtopHast padora 2. AJNTOpUTMHYECKAS] CTPYKTypa — BETBIICHHE.
Omneparop if. [locTpoeHue mporpamMm ¢ aIrOpuTMaMH BETBJICHUS: C OJTHON BETBBIO
(HEmOJIHOE BETBJICHNUE), C ABYMS BETBAMH (TIOJIHOE BETBJICHUE)

[Ipumepsl 3ananui

3amanue 1: cocTaBUTh MPOTPAMMBI 10 33JJaHHBIM YCIIOBUSM.

1. Jlanbel 4yeThIpe BEIIECTBEHHBIX 4YHcia. Onpeaenutb, 4yTo OONbIIE: HX
CyMMa WJIH POU3BE/ICHHUE.

2. JlaHbI YeThIpe YUCIA. BBUUCINUTHE CYMMY IMOJOKUTEIBHBIX CPEIU HUX
qucell.

3. Jlanbl yeTbIpe uncna. BeraucnuTe mpousBeeHUE OTPULIATEIbHBIX CPEn
HUX YHCEIL.

3amanus 2: Ucnionw3ys onepatopsl if else u switch, coctaBuTh mporpaMMbl
o CHeAyIIMUM YyciaoBUsM. [IpenycMoTpeTh cUTyaluMio HENpaBUIIBHOTO BBOJA
UCXOJIHBIX JJAHHBIX.

1. Boaurcst uncio nporpamm N < 20. Hanewatats ¢pa3zy " paspaboran
N nporpamm", coriiacoBaB ciioBo "mporpamma’ ¢ yuciom N.

2. Boagutcs uncno 3x3amenoB N < 20. Haneuarars ¢pazy «Mbl ycnenHo
caanu N 3K3aMEHOB», COTIacoBaB CJIOBO ''sk3ameH" ¢ unciaom N.

3. BBoawutcs uncino jet (N < 25). Haneuarats dpasy "Mue N net",
COrJiacoBaB CJIOBO "1eT, rof, rojga’ ¢ uuciaom N.

JlabopaTopnass paGora 3. IloctpoeHue mnporpaMm ¢ aIropuTMaMu
BeTBieHUsA:  ompeaenenne OJI3 s maremaTHyeckux — QYyHKUMH U
IporpaMMHUpPOBaHKE TIpepbIBaHU porpaMMel. OniepaTopsl nepexoaa: goto, break,
continue, return.

[Ipumepsl 3ananui

3amanue 1. 3anmporpaMmupoBaTh (QYHKIMIO TIO 3aJaHHBIM YCIOBUAM
(mepeMeHnHsbIe 1, j, k, I, m, n - menpie BETUYUHBI), MPEAYyCMATPUBATh BO3ZMOXKHBIC
paspeiBel  GpyHkmuu (OJ[3), ocraBHaBIMBaTH MpOrpaMMmy, €clid (QYHKIUS TMpU
3alaHHOM 3HAUY€HMM apryMeHTa HE CYIIECTBYET, CONPOBOXAAs CHUTYAIHIO
COOTBECTBYIOIIIMM KOMMEHTIIPHEM.



XZ
sin (%)”W) . ecm x < ¢(E)
P20 V™
n »
¢m(t)x

Iog%lqb(t)l, ecau x> ¢(t)

l-.Z(X) = eciu x=¢) ,rae pit)=e -, m > n

kg .
en , nputé€ (—x;0]
2. y(t) =4 cos |%t| nput € (0; %] U En; T ,Tae k<n

k
log, VIn™t,  soscex ocmanenbix ciyuasx

3apanue 2. CoctaButh nporpamMmmy Ha C-++ 15 BBIUMCICHHS YKa3aHHBIX
MaTeMaTU4YeCKux  (YyHKIHM, MpeaycMOTpeB ciydan paspbiBa  (DyHKIIHIL:
onpenenuts O[3 u 3anporpaMMupoBaTh BBIBOJ PE3yJIbTATa, €CIM OH MOXKET OBITh
MOJIy4YeH, B MPOTUBHOM CiIydyae — 3almporpaMMHpPOBATH COOOIIEHUE, TMOYEMY
BBIYUCJICHUE (YHKIIMU HEBO3MOXHO. ApPryMEHT X BBOJUTCS C KOHCOJIH,
KOHCTAHThI 3alIUChIBAIOTCS B (hopMare ¢ IuiaBaroliell TOUKOM, mapaMeTpsl (a, b, ¢)
MHULMAIU3UPYIOTCS. B TeJle MPOorpaMMbl. AHATUTUYECKOTO YNPOIIeHUs (QYyHKIUN
HE nenats.

logg sinx

,a=2,35"1073, x — moboe uucio, 3a1aéTcs B rpajaycax.
cosvVx

loga/px =
2. log, o - au b— mobrle 1ebIe YKCcIa, X — Moboe YHco, 3a1aETcs

gpcos x|’

B Irpajycax.

JlabopaTopnass pabota 4. Pa3paboTka mnporpamMm ¢ ajaropuTMamu
LHUKINYeCKON CTpykTyphl. CuérHblii omeparop nukia for. PemeHune THUIOBBIX
3alad C MCMHoJb30BaHUeM IuKkJIoB. TaOynupoBanue ¢QyHkMu. Bpruncnenue
CYMMBI, Tpou3BeeHUs. BiosxkeHHble TUKIIbI (4 Haca).

[Ipumepsl 3ananui

3amanne 1. CocraBpTe MpPOrpaMMy BBIYMCIIECHUSA 3HAYCHUH (DYHKIIMU Ha
3alaHHOM HHTepBajie (Taba) ¢ HCHOJb30BaHMEM ormeparopa mukia For. Bce
BBIYKCIICHUS IPOBOJIUTE B pajraHax.

Ne OyHKIHS [Tepe- Jlnanazox [lar
Bapu- MCHHas N3MCHCHUS
aHTa a aprymeHra
1 y= (cosx + sin 2x)° — a - sin x 2,5 0°<x <45° 5°
T+ sinx
. a o o °
2 y= (x2 + 1)(X + a) S11'1| | 2,0 0°<x <90 10
)
3 sin?(0,8- a + x) 5,45 2°<x<72° | 14
y =
0,1+ X
4 cos(a-m-sinx)+Inx mw—a 0,12 1°< x <46° 9o
y = .
COoSX 0,91




Ne OyHKIMA Ilepe- Juana3ox [ar
BapHu- MEHHasl V3MEHEHMS
aHTa a apryMeHTa
5 ~ Ja-sinx 8.45 5°<x <65° 10°
X+ 0082 X

3amanue 2. CocTaBbTe TAOJIUITY apTYMEHTOB M 3HAYCHHUI COCTAaBHOUN (DyHKITHH

(2, econ x <—1
y:J —x, ecm —1<x <1
lLO’ ecmu x >1

Ha MHTEPBAJIE U3MEHEHHUSI apryMeHTa X oT —2 10 2 ¢ marom 0,1.
3aganue 3. CocTaBbTE MPOTPAMMY BBIYUCICHUSI CYMMbI YETHBIX YHCEII, HEUETHBIX
YUCEJ U KPAaTHBIX 4.

3ananue 4. CocTaBUTh MPOTPAMMY BBIYUCIEHUS TPUOIMKEHHOTO 3HAUCHUS
GyHKUMU y = Sin X, UCHOJIB3Y paBeHc B
ST 2 ) 2 )
reeh e - T 17 2 2 f7
A A 3-n) (10 7
2
i=\ [ -m J

npu x=0,5. JIJis1 KOHTPOJIs BEIBECTH Ha MeYaTh 3HAYEHUE Sin X.

Jis Texkymiero kourpoas TK2:

[IpoBepsiemass komnerenuusi: OIIK-14 - Cnocoben pa3pabaThiBaTh
QITOPUTMBI M KOMIIBIOTEPHBIE MPOrPAMMBI, TMPUTOAHBIC [JIsi MPAKTUUYECKOTO
MPUMEHEHUS

JlaGoparopnass pabGora 5. IloctpoeHne mnporpaMm C aIrOpUTMaMU
HUKIMYECKON cTpYKTYyphl. UTepannonnsie nukibl. Oneparop uukiaa while. Huxn c
IpeayCcIOBUEM, C IOCTyClIOBUEM. PexoMeHnnanuu no BeIOOPY IUKIIA.

[Ipumeps! 3ananuii
1. BerYucnuTh CyMMy YJICHOB JUTSI CIIEAYIOIIETO Psiia ¢ TOYHOCTHIO JI0 YjieHa

psza, MeHbIIETo € (Tad).

Ne Pan TouHOCTE
BapU- €
aHTa

Z 7T
X X —4
olz=14x+7 +.4+47 +. 10
2 n
2 me  (m—-1x"  (m—2 107
z=1+ + + +...
m+1 m+2 (m+3)




Ne Pan TouyHOCTE
Bapu- €
aHTa

3 z:_1 +i +...+ " + ... 1073

2:3 3.4 (n+1)-(n+2)

2. Beruucauts HauOoJIbIlIEee MOJIOKUTEIBHOE YUCIIO 71, YIOBJIETBOPSIOIIEE
YCIIOBUIO

3.7 —690-n<7.

3. CocTaBUTh IPOrpaMMy BbIUHCIEHUS TAOIUIIbI 3HAUSHUH (HYHKIIUU

y=1-e“ sin(ax + b)

" s b=-1 iics o1 0,7 110 1,2
Ha oTpeske 0<x <27 ¢ marom — A1 H=- ,9 1 a, usMmenstomencs ot 0,7 no 1,2 ¢

marom 0, 1.
50 yn N
4. Berumcmuts cymmy P=1+ ). —~e Pesynprar npoBepuTh C HOMOILBIO
i=1 "

oneparopa y = EXP(x) npu TOM ke 3HAaUeHUU apryMEHTa X.

[Ipumeyanue. [Ipu pemennn naHHOM 337291 HEOOXOIMUMO TPUMECHUTH

BJIO’KCHHBIN ITUKJI: BHEIITHUH ITUKJIT — JJISI HAXOXK/ICHUS CyMMbI, BHYTPEHHUHN — IS
BBIYKCIICHUS (pakTOpUana.

JlabopaTopHasi pa6otra 6. Onucanue GyHKIMI MOJb30BaTENsA: 00BSIBICHUE
U BbI30B. PekypcuBHbIe QyHKIIUU.

ITpumep 3amanHuii.

1. Hanucate ¢ynkuuto Power234(A, B, C, D), BpUKCHSIONIYIO BTOPYIO,
TPEThIO M YETBEPTYIO CTENEHW dYuciaa A U BO3BpAIAIONIYI0 3TH CTENEHU
cooTBeTCTBeHHO B nepeMeHHbix B, C, D. Bce mapametpsl BemecTBeHHble. HaiiTu
BCE CTEINEHU MSATH JTIOOBIX YHCEIL.

2. Hammcate mnponenypy Mean(X,Y,Amean,Gmean), BBIYUCISIONIYIO
cpenne Y-apupmerndeckoe Amean =(X+Y)/2 u cpeaHee reomeTpuieckoe Gmean
= X JIByX MOJoXUTENbHBIX yucend X, Y. C moMonipio PyHKIMH HAWTH cpeaHee
apudMeTHIecKoe U cpelHee reomerpuueckoe i nap (A,B), (A,C), (A,D), eciu
3aganbl A,B,C,D.

3. Hammucats dynknuro RectPS(x1,y1,x2,y2,P,S), BEIYUCASIONIYIO IEPUMET]
P w miomans S nOpsAMOYroibHHKa CO CTOPOHAMH, MapaAJJIEAbHBIMU OCSIM
KOOpAUHAT, o kKoopauHaram (x1,yl), (x2,y2) ero npoTUBOMNOJIOKHBIX BepinH. C
MOMONIbI0 3TOM MPOUEAYPHl BBIYUCIUTH MEPUMETPbl W IUIOMIAAH TPEX
NPSIMOYTOJIBHUKOB CO CTOPOHAMH, MapajuleIbHBIMU OcsAM. JlJIsi BBIYMCIIEHUSA
JUTUHBI CTOPOHBI CO3/aTh OTACJIbHYIO (DYHKITUIO.

JlaGopaTtopnasi pabora 7. OJIHOMEpHbIE MAacCUBBI: OOBSBIICHUE,



MHULMAIM3ALUs, 3a/1a4d TTIOMCKa, 3aMEHbl M MEPECTAHOBOK 3JIEMEHTOB MacCHUBa,
3a/1a4d COPTUPOBOK JIEMEHTOB MACCUBA.

[Ipumep 3aaHni.

1. BBectu MmaccuB A(n). HalitTu cpeiHee reOMETPUUYECKOE DJIEMEHTOB.

2. Beectu maccuB A(n). Halitu cpegHee apudpMeTuiecKoe 3JeMEHTOB.

3. BBectu maccuB A(n). HallTh MakCUMaldbHBIA 3JIEMEHT U MUHHUMAJIbHBIN
AJIEMEHT MaCCHBA.

4. Beectu ™accuB A(n). IlpeoOpa3oBaTh ero Tak, 4YTOObI 3HAYCHUS
AJIEMEHTOB SIBJSUIMCh CyMMOM 3JIEMEHTa MacCHBa W €ro HHJAEKca. BbiBecTn Ha
nevyarb MCXOAHBIA U TPeoOpa30BaHHbI MAaCCUBBI.

5. Beectu maccuB A(n). Bce monokuTeapHbIe 3JIEMEHTHI MacCHUBa 3aMEHUTH
Ha 1, oTpunarensHbie — Ha -1. BeiBecTn mpeoOpa3oBaHHbBIN MacCCHUB.

6. Beectu maccuB 4 u3 10 smementoB: 1, 5, -3, &, 12, -8, &8, 9, 23, -5.
UeTHbIC 37IEMEHTHI MAacCHBa YBEJIUUYUTh HA 2, OCTAIbHBIE OCTABUTh HEU3MECHHBIMH.
BriBecTH 1101y4eHHBINA MACCHUB.

7. BBectu maccuB A u3z 10 smemenToB: 1, 5, -3, 8, 12, -8, 8, 9, 23, 5.
[logcunTaTh KOJMMYECTBO OTPULATEIBHBIX kK M KOJUYECTBO IMOJIOKHUTEIBHBIX 7
AJIEMEHTOB.

st tekymero kourposast TK3:

[Ipoepsiemass kommereHnusi: OIIK-14 - Cnocoben pa3pabaThiBaTh
QITOPUTMBI M KOMITBIOTEPHBIE MPOrPAMMBI, MPUTOAHBIE [JII MPAKTHUYECKOTO
MPUMEHEHUS

JlaGopaTopHasi padora 8. Penienue 3a1a4 ¢ OAHOMEPHBIMU CTaTHYECKUMU
MacCMBaMH METOJAMH CTPYKTYPHOTO MpOTpaMMHUPOBaHUS. AHaIW3 KOJOB
Iporpamm C mepeaadeii mapaMmeTpos.

ITpumep 3amaHuii.

Hanmcate koj mporpaMMbl, peanu3yIomieil omepanuud ¢ OJHOMEPHBIMH
MacCMBaMH, pa3OuBas KOJ Ha (YHKIMH M CTPEMSICh K JMHEHHON CTPYKType
IJIABHOM MPOTPAMMBI.

1. Hanmucate mporpamMmy, KOTOpasi TO3BOJIUT BBECTH C KJIABUATYPHI YUCIIO X
tumna unsigned int, co3/1aTh U BBIBECTH Ha JUCIUIEH MAacCUB a, B KOTOPOM a[HOMEp
OuTa yucna X| = 3Ha4YEHHUIO OUTa YUCIA X.

2. Han uensii maccuB a[10], 3anonHuTh ero no ¢gopmyie afi] = crapuias
BOCbMepKa OWUT = 1, miaamas = i+1, HameuataTth. [locumTarh M BBIBECTH Ha
MOHHUTOP KOJIMYECTBO OUT YCTAaHOBIEHHBIX B | JIJIs KaXKIOTO AJIEMEHTAa MACCHBA.

3. Jlar maccuB a[8] tuna char, 3amoaHuTh ero mo ¢gopmyie afi] = 2n +5 u
BBIBECTH Ha MOHUTOP 3JIEMEHTHI MacCHUBa, B KOTOPBIX €CTh 3 OUTa yCTaHOBJIEHHBIX
B 0 U clienyromux noaps.

4. Jlan uenwiii maccuB a[l5], 3amoaHuTh ero mo dopmyne afi] = 3*i
HanedataTh. [locuuTaTh U BBHIBECTH HA MOHUTOP MaKCHMalbHOE KOJUYECTBO OUT
YCTaHOBJICHHBIX B 0 U CIEAYIOMUX NOAPSA s KaK0r0 3JIEMEHTa MacCHBa.



Jlabopatopnasi padora 9. JluHamMuyeckue MacCHUBBIL. Pabora co
BJIOKEHHBIMU LIUKJIaAMHU.

ITpumepsl 3anaHui:

1. Co3naTh AMHAMUYECKUN MACCUB U MIPUCBOUTH €0 AJIEMEHTaM 3HaYeHUE
CBOEr0 MHIEKCA.

2. Chopmupyiite ¥ BbIBEIUTE HA AKPaH €IUHUYHYIO MATPUILy C LEIBIMU
3JIEMEHTaMHU, BBOJIS €€ MOPSAIOK C KIIaBUATYPBI.

3. Paspaborate mnporpamMmy HWHHIHAIW3AlUA OJHOMEPHOTO MAacCHBa
YKUCJIaMU B 3aJJaHHOM JMaria3oHe.

4. Co3natp nporpammy JAjisi IEPEMHOKEHUSI MAaTPULIbI Ha BEKTOP. [laHHBIE O
pa3Mepax MaTpHUIlbl U BEKTOpa, 00 UX 3JIeMEHTaX BBECTH C KJIaBUATYPHI.

5. V3meHeHue 3HepromnoTpedieHus KUIOTO JI0Ma MO JHSIM OIpenemsercs
bopmyIoii:

P(d) =fsin(e" + g, p=31-10

DJIEKTPOHHBIM PETUCTPATOP 3alMCHIBAET B CBOK MaMSATh 3HAYEHUS
noTpebssieMoil sHepruu Kaxaele n aHeil. [lo ucredenun N aHEll co3gaHHBIN
MacCHB 3HaueHUU oOpadaThIBae€TCsl U OMPEACISAIOTCS JHU, KOrja moTpelseHue
SHEPTrUM MAaKCUMaJIbHO M MHUHHUMalIbHO. 3HaueHHss n U N HacTpauBaeMble.
CmopenupyiiTe JaHHBIN MpoIiecc.

JladopaTopHasi pa6ora 10. Pemenue 3amau Ha 00pabOTKy CUMBOJBHBIX U
CTPOKOBBIX TAHHBIX.

[Tpumepsl 3agaHuii:

Hammcate nmporpamMmy Ha si3pike C++, KOTOpas IoJiy4aeT Ha BXOJIC OJTHY WIIH
HECKOJIBKO CTPOK CHMMBOJIOB (B 3aBUCUMOCTH OT MOCTAHOBKH 3aJ1a4yM), BBIOIHSIET
00paboTKy CTPOK B COOTBETCTBUU C TPEOOBAHUSIMU 3aJaHUSI U BBIBOJIUT PE3YJIbTAT
Ha 3KpaH. BBOJ JaHHBIX OCYIIECTBISETCS C KJIABUATYPHI C y4eTOM TpeOOBaHUI K
BXOJHBIM JIAHHBIM, COJIEPHKALIUXCS B IOCTAHOBKE 3a/1a4H.

1. BBeauTe mNpeaIoKEHUE, CIOBA B KOTOPOM pa3lielIeHbl HECKOJIbKHUMU
npoOenamMu U B KOHIIE KOTOPOT'O CTOUT TOYKA. Y JAIUTE MOBTOPSIONIUECS MPOOEIBI
MEXIY OTACIbHBIMU CJIOBaMH (OCTaBjsii MO OJIHOMY TMpoOeny), BBIBEAUTE
OTPEJAKTUPOBAHHOE MPE/JIOKEHUE HA IKPAH.

2. Jlana cTpoka, B KOTOPOU CJIOBa pa3/eiieHbl OJHUM MPoOerToM. 3aMeHUTE
nepBble OyKBBI BCEX CJIOB Ha 3aryiaBHbIE (€CIU CJIOBO HAUYMHAETCS C 3arjiaBHOM
OYKBBI, OCTaBbTE 0€3 U3MEHEHUS).

3.. Jana cTpoka, B KOTOpO#l cjOBa pa3feieHbl OJHUM MPOOEIIOM.
[Tonpcuuraiite, ckonbko OykB 'e' BcTpewaeTcss B Kaxaom cioBe. Hampumep:
Beenute ctpoky > Better late than never

CumBoi 'e' BcTpedaercs B CIIOBAX:

Better - 2 pa3(a)

late — 1 paz(a)

than — 0 pa3z(a)

never — 2 pas(a)

4. Jlana cTpoka, B KOTOPOW CJIOBA pa3/ieJICHbl WIM OJIHUM MPOOENIOM, WU



amsitod u npoOenom. IlojgcuuTaiite, CKOJIBKO B KaXKIOM ClOBE OYKB,
COBITAJIAIOIINX C €r0 IEPBOH OYKBOM.

JJI IPOMEKYTOYHOM aTTECTALMU:

Bomnpoce! 1151 TOATOTOBKH K IK3aMEHY.

1. AropuTMBI: ornipejielieHue, CBOMCTBA, CIOCOOBI 3aMUCH U BUIBI.

2. bnok-cxeMbl: criocoObl MPEICTaBIEHUS, OCHOBHbBIE JIEMEHTHI. [Iprmepbl
JUISL Pa3HBIX AITOPUTMUYECKUX KOHCTPYKIIHM.

3. Bo3uukHoBeHue u pazButue sA3bika C. Ctanmaptel s3bika. A3bik C+.

4. OCHOBHBIE OOBEKTHI A3bIKA: AN(PaBUT, JIEKCEMBbI, TAHHBIX.

5. KoncranTsl, uieHTU(PUKATOPHI, IEPEMEHHBIE.

6. Tumnbl 1aHHBIX. MHOXECTBO 3HAUYCHUN U MHOKECTBO ONEpalluil Ha TUIIE
naHHbIX. Onepanuy 3aMeleHuUs.

7. llpaBuna 3anucu nporpaMm Ha si3blke C. CTpyKTypa nporpaMmsel Ha
s3bike C.

8. dopmaTupoBaHHBIM  BBOJ/BBIBOJI  JIaHHBIX  Pa3JIMYHBIX  THIIOB.
Crneundukaropsl. [Iprumepsl.

9. CranpapTHble MOTOKH BBOJA-BbIBOJA JAHHBIX. MaHUMYJSATOPH MOTOKA.
[Ipumepsr.

10. KommenTapun. YnpapIirone nocie10BaTeabHoCTH. [Ipumepsl.

11. Oneparop npucBauBanus. Apupmernueckue onepauuu. [Ipuopurers
BbINIOJIHEHUA onepanuil. [Ipumepsl.

12. Jlornyeckue omepanuu: YyCIOBHbIE U mooOutoBble. Onepanuu
otHoweHui. Casurossie onepaiuu. [Ipumepsl.

13. MaremaTtuueckue pyukiuu. [IpeodpazoBanue Tunos. [Ipumepsi.

14. IIpoctoii onepatop. CoctaBHOI oniepatop. [Ipumepsl.

15. Oneparopsl BeIOOpa: ycioBHbIH oniepatop if. [Ipumepsr.

16. Onepatopsl BEIOOpA: onepaTop-nepekitouatens swich. [Ipumepsr.

17. Oneparop uukia c npeayciosueM. [Ipumepsr.

18. Oneparop nukia ¢ nocrtycioBuem. [Ipumepsi.

19. Oneparop uukia c napamerpoM. [Ipumepsi.

20. dyHKIHUY MOJIB30BATENS: OMUCAHUE, BBI30B. JIOKabHbIE U TI100aTbHBIC
nepemeHHbie. [Ipumepsl.

21. ®ynkuu nonb3oBatens. [leperpyska dhyHKuiA. 3aronoBoYHbIE (aiiibl.
[Tpumepsr.

22. Pekypcusi: noHsiTUE, peKypcuBHas Tpuajaa. [I[pumepsl pemienus 3aiay
PEKYPCUBHBIM CLIOCOOOM.

23. VkazaTenu: yka3zareiau Ha OOBEKTHI, yKa3zaTeau Ha (yHKIUHU, yKa3aTelb
Ha yKa3aTelb.

24. OpHOMEpHBbIE MACCHUBBI: OOBSBICHHE, WHUIMATU3AIMS, TEeHEpalus |
BbIBOJ. OrmpeneneHus pa3Mepa NaMATH sl OJHOMEPHOTO MAacCHBa. Y Ka3aTelnu U
MaCCHUBBI.



IIpumepsl 3a1aHnil (JIMHEHHBIA AJITOPUTM)

CocTaBUTh NpOrpaMMy AJisl BBIYMCICHUS (PYHKIUH

) y=3/tger —0,35-1077 + Fin X

y V= (/b7+1n\x3\+0,11-105 ctgh

5) V= arctgx® — ctg’x + 0,41-107" + ¢*

=kin’y—cos’xH5-In ,,_n=2.10-12
6 Q=pin"y 31 y—03-10

7) Y= arctgx? —0,53-10% + arcsin x
gy ¥=arctgy’ —0,75-107"° +¢* —e™ +octgr

S =3n )cos3x‘ +-4 40,7110 +1g x

9) o xX+c
y= \/‘x7‘ +0,78-107"% + ctgx +1gx

10)

) y=arctgx —0,45-1071 + ‘ex —12‘ + ctgx

12y 2=V ctg(x +1)-0,35-10°"

IIpuMepsI 3a1aHuii (AJITOPUTM - BETBJICHHE)
CocTaBUTh MPOTPAMMBI JIJIs1 BEIYUCIICHUS 3aJaHHBIX (DYHKITHH.

|5x° x<0
y=46x, 52x>0

Lxs, x>5

{sinx ¥<0

IIpuMepsI 3a1aHui (AJATOPUTM - HUKJI)
CocTaBuTh IpOrpaMMsl JUIsl BBIYMCIIEHUS 3aJaHHBIX CYMM, IPOU3BEICHUM U
TaOyIMpoBaHUs (PYHKIIMI Ha 3aJaHHOM MHOKECTBE TOUEK.

N
S= 4 logsi S:Z(i+1)2
N ’ il :
P: . P: '—3
1;[6‘” | l;[(z )
y:sinx+c’osx—ctgx, y:sinz(x+l),

«e[1070] ar h=10 s x €(30°,45°,60°,75°,90°)



IIpumepsl 3a1aHni (MACCHBBI)

1 Beectu MaccuB A(N). DneMeHTbl € HWHIEKCAMH KpPAaTHBIMU TpeEM
YMEHBIINTH B JIBA pa3a, a JIEMEHTHI C MHJIEKCAMU KPaTHbIMU 5 YBEIUYUThH B TPU
pa3a. BeiBecTH MoOJy4eHHBIN MAacCUB Ha NIE€YaTh.

2 BBectu maccuB A(N). N kpatro 3. [IpeoOpa3oBath MaccuB Tak, 4TOOBI
anemeHThl OT 0 1o N/3 ObUTM 3aMEHEHBI Ha HYyJH, a dJeMEHTHI oT 2/3 1o N -
YBEIIMYEHbI B JiBa pa3a. BriBecTH MCXOAHBIM M IpeoOpa30oBaHHBIA MACCHUBBI Ha
neyarh.

3 3amojHUTh MAacCUB 4YjieHaMH HaTypajibHoro psiaa (1, 2, 3.....) 10 Tex mop
MOKa UX MPOU3BEJICHUE HE CTaHET OoJbllle Harnepe 3aAaHHoro yncia M. BriBecTu
Ha I1eYaTh MPOU3BEAEHUE U YUCIIO 3JIEMEHTOB MaCCHBA.

4 3anonuuth MaccuB A(N) 4eTHBIMM YJI€HAMU HaTypaibHOTO psaa (2, 4,
6 ) 10 TeX Mop MOKa UX MPOU3BEACHUE HE CTAHET 0OJIbIlIEe TPOU3BOJIBHOIO YUCHA
M. Haittu cymMmy 2J1EMEHTOB psifia U UX YHCIIA.

5 3anmare maccuB A(N), N=K+M. DneMeHTsl MaccuBa ¢ uHaekcoM ot 0 g0
K - uneHsl HaTypanbHOTO psAa KpaTHbBIE 2, OCTalbHbIE - KpaTHbIE 5. HailTu cymmy
U TPOU3BEIAEHUE DJIEMEHTOB MAcCMBa M YacTHOE OT [E€JEHUS CyMMbl Ha
IPOU3BEICHUE.

6 Bsectu maccuB A(N) u3 unenoB psaa A(I)= 3\/I>2 . Hucno uieHoB psna
orpannueHsl o ycinosuto A(DSM, rme M>>1. Haiitu cymMMmy 4iIE€HOB psiaa
KpPaTHBIX JBYM U MPOU3BEJICHHUE YIEHOB PsAJ1a KPATHBIX TPEM.

7 Beectu maccuB A(N, M). TpancnioHupoBaTh 3Ty MaTpully, T.€. 3aMEHUTH
CTPOKH CTOJIOaMU. BhIBECTH Ha medaTh UCXOJHBIN U MpeoOpa3oBaHHBI MaCCUBbI
B BUJIE MaTPHIIBL.

8 Beectu maccuB A(N, M). Onpenenuts KOJIMYECTBO MOJOKUTEIbHBIX U
OTPULIATEIILHBIX YJIEMEHTOB.

9 BBectu maccuB A(N, M). HailTu MakcuMmalibHbI€ 3JIEMEHTHI KaxXJ0T0
CTOJIOLIA U 3aIlMcaTh UX B OTJEJIbHBIN MacCHB.

10 Beectu maccuB A(N, M). HaliTu MuUHUMalIbHBIE 3JIEMEHTBI KaxKI0H
CTPOKH U 3alIMCaTh UX B OTAEJIbHBIA MAaCCHB.
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