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1. leab, 3a1a4M ¥ IVIAHUPYEMble Pe3yJbTAThHI 00yUeHHs M0 AUCHUIITHHE

[{lempt0 OCBOEHUSI AMCIUIUIMHBI AJTOPUTMHU3ANNAS W MPOTPAMMHUPOBAHHE
SBJIIETCSI 3HAKOMCTBO OOYYalOIMX C OCHOBHBIMH MPHUHITUIIAMH Pa3pabOTKH
QITOPUTMOB U WX MPOTPAMMHOM peai3aiii Ha MPOIEAYPHBIX S3BIKaX BBHICOKOTO
YPOBHsI, TIPHOOPETEHNE HABBIKOB B Pa3padOTKe aOCTPaKTHBIX TUIIOB MAaHHBIX U
QITOPUTMOB JIJISI BBITIOJTHEHUS OTlepaIiiii HaJ HUMHA. B KadecTBe OCHOBHOTO SI3bIKa
BbIOpaH s3bIk C++, TMOCKOJIBKY Ha HEM XOpPOIIO PEaTu3yloTCs OCHOBHBIC
CTPYKTYPBI JaHHBIX

3agayamMu JAUCIUIIIMHBI SBISIOTCS: MPUOOpPETEHHWE 3HAHWMM M YMEHUH B
pa3paboTKe aarOpUTMOB PaOOThI C THUIOBBIMH CTPYKTYpaMHU JTaHHBIX, BIIaJCHUS
S3bIKOM TIporpammupoBanus Cu++ B Takodl cTemeHu, 4YTOOBI periaTh 3aJadu
o0paboTku JOOBIX BHAOB uHGopManuu. OBJajeHHE CIIOCO0aMU ONTHUMH3AIMH
MIPOTPAaMMHOTO KOJIa.

KoMnereHuny 1 MHIMKATOPBbL, (PopMUpyeEMbIe Y 00yUarOIUXCsl:

KOI{ N HAMMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAMWKATOpa

OIlIK-14.1 -  Cnoocoben  pa3pabaTbiBaTh

OIlK-14 - Cnocoben paspabaThiBaTh | 4yropyTMpl 118 peleHHs TPAKTHIECKHX 32724
AJITOPUTMBI u KOMITBIOTEPHBIE
IPOrpPaMMBI, TIPUTO/IHBIE s | OHK-142 - Crocoben  paspabaTbiBaTh
NPAKTHHEECKOTO PHMEHEHHS KOMITBIOTEPHBIE TIPOrPAMMBI, PHUTOIHBIE IS
[PAaKTUYECKOTO TIPUMEHEHUS]

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByromme TUCIUIUIMHBL (MoaynH), mpaktuku, HUP, np.

[Tocnenyroume qucuUIUIMHBL (Moayin), npaktuku, HUP, ap.: Beimonnenwue,
MOATOTOBKA K TPOILEAype 3alluThl M 3allldTa BBIMYCKHOW KBalU(PUKAIIMOHHOM
paboThI

3. CTpyKTYypa M cojep:KaHue TUCIHUNIHHbI
3.1. CTpyKTYpa THCHMILIHHBI
JLiist ouHOM popMBblI 00yUeHUS

Bun yuebHol paboThI Becero | Bcero | Cemectp
3E 4acoB 3
OBIAS TPYJIOEMKOCTb JUCLIUIUIMHDI 3 108 108
KOHTAKTHAS PABOTA* - 63 63
AYJIUTOPHAS PABOTA 1,44 52 52
Jleximm 0,22 8 8
[IpakTrueckue (CeMUHAPCKUE) 3aHATUS - -
JlaGopaTopHbie pabOThI 1,22 44 44
CAMOCTOSATEJIbHASA PABOTA OBYHYAIOIEI'OCA 1,56 56 56
[IpopaboTka yueOHOTO MaTepuana 0,56 20 20
KypcoBoii mpoekT - - -




KypcoBas padota - - -

[TonroroBka K MPOMEXYTOYHOM aTTeCTAIUU 1 36 36

[IpomexyTouHas aTTecTanus: 3

3.2. Coaep:kanue OMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3iejamM H
BH/1aM 3aHATHH

Paznensl Pacnpenenenue ®opmMbl 1 | HIEKCHI MHAUKATOPOB
JUCLUILINHBL 2 TPYIOEMKOCTH BHT (opMUpPyEMBIX
Q ~ o
S 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIMH
) ~ QO ; O
— = < an <
o 3 o, < o
m b Q o =
<
= = = S
Pasnmen 1. 3 1 - - 2 TK1 OIIK-14.13
AnropuTMudecKas

CHUCTEMA U €€
COCTaBHBIC HaCTH.

Paznen 2. OcHoBHBIC 4 1 - - 3 TK2 OIlK-14.2 3
TIOHSITHS "
MpoCTenIIne
CpeacTBa
ANTOPUTMUYECKUX
SI3BIKOB
IPOrPaMMHUPOBAHHUS

Paznmen 3. 65 6 44 - 15 | TK1, TK2, OIK-14.1V,B
ITporpamMmmupoBanue TK3 OIlK-14.2Y,B
Ha CH++

DK3aMeH 36 36 oM 1 OIIK-14.1, OIIK-14.2

UTOTrO 108 8 44 56

3.3. Coaep:xkanue JUCHUNIHHBI

Paznen 1. AnroputMuueckasi cuctemMa U €€ COCTaBHBIE YaCTH.

AJNTOpUTMHUYECKAs] CHUCTEMa KaK COBOKYMHOCTh CpPEACTB U TOHSTHIA.
[lonatue anropuT™Ma U MUCHOJHUTENS ayropuTMma. [IpeacraBienre naGopmanuu B
BUJIC JAHHBIX: TTOHATHE O BBOJE/BBIBO/IC; BXO/IHBIC, BEIXOIHBIC U MPOMEKYTOUHbBIC
nanubeie. Cucrema koMaHj ucnogHuTeNs. CrocoObl PEICTaBICHUs alTrOPUTMOB.
CaoiictBa anroputma. Crioco6sl 3anucu anroputMa. OCHOBHBIE AJIEMEHTHI OJIOK-
cxembl. Bunel anroputMoB. IlpenctaBieHue B KOMIIBIOTEPE UEIBIX YHCEIL.
[IpencraBienrie B KOMIBIOTEpE ACHCTBUTENBHBIX uMcen. CpelncrBa 3amucu
aJITOPUTMOB.

Paznen 2. OcHOBHBIE MOHSTHUS U MPOCTEHIIINE CPEJICTBA AJITOPUTMUYECKHUX
SI3IKOB MPOTPAMMUPOBAHUS.

[TonsTtre s3bIKa MPOrPAaMMHUPOBAHUSI BBICOKOTO YpoBHs. IloHsiTHe O
WCIIOJTHUTENIE MPOrPaMMBbl Ha SI3bIKE BBICOKOTO YpPOBHS. COCTaBHBIE YaCTH S3bIKA
BBICOKOTO YPOBHS: ali()aBUT, CHHTAKCHC, ceMaHTHKa. OmepaTop Kak JIOTHYECKU
3aBEpIICHHAs KOHCTPYKIHS aJrOPUTMHUUYECKOTO SI3bIKa MPOrpaMMHpPOBAHUSI.
Paznmuunbie kmaccuuUKaIMu OMEpaTOpOB: HWCIOJTHSEMbIE W HEUCIOJHSIEMBbIE,




IpOCThie U cocTaBHble. Pa3nuunble kiaccu(uKaluyd TUIIOB JAAHHBIX: MPOCTHIE U
CTPYKTYpPUPOBaHHbIE, CTAHIAPTHBIE U ONpeeseMble noyb3oBareneM. CHHTAKCUC
U CEMaHTHMKa oOleparopa IPUCBAMBAHMS, 3HAKOMCTBO C  OIEpaTOpaMu
BBO/1a/BBIBOJIA

Paznen 3. [IporpammupoBanue Ha C++

Co3aaHne MpOCTEWIIMX MPOEKTOB B cpene mporpammupoBanus Microsoft
Visual Studio. Pacmmpenus (tumel) (aiiioB, co3maBaemas B Cpelne
nporpammupoBanus Microsoft Visual Studio. CtpykTypa mporpaMMbl Ha SI3bIKE
C/C++. Tumnbl nanubix. OmepaTtopbl BBOJIa U BBIBOJIA JaHHBIX. DOpMaTUPOBaHHBIN
BBOJI/BBIBOJI JIaHHBIX pa3IM4yHbIX TUIOB. CTaHIapTHbIE NOTOKUM BBOJAA-BBIBOJA
naHHblX. KoHcTaHThl. YuWCIOBBIE KOHCTAHTBI: IEJIOUYMCICHHBIE KOHCTAHTHI,
BEILIECTBEHHBIE KOHCTAHTBI, CHUMBOJIbHBIE KOHCTAHTBI, CTPOKOBBIE KOHCTAHTHI,
HNEepeyuciIuMble KOHCTaHThl. [lpucBaumBanue. ApudmMerudyeckue Onepanuu.
[IpuopureTsl onepanuid. Jloruueckue oOmnepamuu. ONEpalvyd  OTHOUICHHM.
Marematnueckue pynkiuu. [Ipeodpa3oBanue TUIOB.

Hanmucanwe, BBOA, oOTIagka W TECTUPOBAHHE NIPOTPaMM JIMHEWHOU
CTPYKTYpBbI. Y CIIOBHBIE KOHCTPYKIIMH BeTBIIeHUA B si3bike C++. Koncrpykuunm if, if
else, switch. Omnepatopsl BbIOOpa: yCiOBHBIN omeparop if, omeparop-
nepexioyatenb swich. CHHTakCHC YCIOBHOIO oOmeparopa € OJHOM BETBbBIO
(HeronHoe BeTBJeHUE).CUHTAKCUC YCIOBHOIO oOIepaTopa C JBYMS BETBSIMHU
(monHoe BeTBiEHUE). BiiockeHHbIE yCioBHBIE omnepaTophl. [1opsaoK BbIOJIHEHUS
ycioBuit. Oneparopsl nepexoja: goto, break, continue, return.

Hukinbl B s3pike C++. Hukna for u ero mapamerpsl. Lukn while, mpuHumns
UCIOJIb30BaHUsA. BBIOOp KOHCTPYKIIMH IIMKJIA B 3aBUCUMOCTH OT YCIIOBUS 3a/layu.
OmnepaTopsl LUKIA: TUKI C IPEAYCIOBUEM, C ITOCTYCIOBUEM, ¢ apameTpoM. Lk
c npexycinoBueM while. [{uxn ¢ nmocryciosuem do...while. Ilukn ¢ mapametpom
for. PekoMengaiuu o BeIOOpY ITMKJIA.

Onucanuve ¢QyHKIUI nonb30Barens: oObsABIECHHME U BbI30B. Ileperpyska
byHkumid. Ykazatenu: Ha 00bEeKT, Ha (PYHKIMIO, HA yKa3aTellb.

OnHoMepHbIE MacCUBBI: OOBSBIICHHWE, WHULMAIU3ALMS, 3aJaud IOMCKa,
3aME€Hbl M TEPECTAHOBOK 3JIEMEHTOB MAacCHBa, 3a/layd COPTUPOBOK 3JIEMEHTOB
MaccuBa.

JIByMepHbIe MaCCHBBI: 3a/1a4M MTOMCKA, 3aMEHbl U CyMMUPOBAHMS 3JIEMEHTOB
JBYMEPHOT'O MaccuBa. /[ByMepHbIE MacCUBBI: 33/1a4i COPTUPOBOK U MEPECTAHOBOK
B JIBYMEPHBIX MacCHUBaX.

CuMBOJIbHBIE TaHHBIE U CTPOKHU. DYHKIMH pabOThI C HUMH

3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI
JlaHHbIi BUA pabOThI HE MPEyCMOTPEH YUYEOHBIM IJIAHOM.

3.5. TemaTuyeckuii nj1aH JJabopaTOPHLIX padoT

JlaGopaTtopnasi padora 1. Hanucanue, BBOJ, OTJaJka W TECTUPOBAHUE
NporpaMM JIMHEWMHOW CTPYKTyphl Ha si3bike C++. Tumbl manHbiX. OnepaTopsl
BBOJIa U BBIBOJIA JAaHHBIX. DOpPMATUPOBAHHBIM BBOJ/BHIBOJ JAHHBIX Pa3TUYHBIX
tunoB. CTaHIapTHBIC TOTOKU BBOJIa-BbIBOJIA JIaHHBIX (4 yaca).

JlabopaTopHasi pabdora 2. AJNropuTMHYECKass CTPYKTypa — BETBJICHHUE.
Omnepartop if. [TocTpoeHue mporpaMm ¢ aaropuTMaMH BETBICHHS: C OJJHOW BETBBIO



(HeTIOJTHOE BETBIICHHUE), C IBYMS BETBSIMU (ITOJTHOE BeTBIIeHUE) (4 Jaca).
JlabopaTopnass padora 3. IlocTpoeHue mporpaMM C aJIrOpuTMaMu

BCTBJICHUA:

OIIPCACIICHUC

0J13

TUTS

MAaTCMaTHYCCKHUX

byHKIMA U

porpaMMHUpPOBaHKE MpephIBaHUM porpammel. Omneparopsl nepexoja: goto, break,
continue, return.Oneparop-niepekirodarenb swich (4 gaca).
JlaGopaTtopnass pabGora 4. PazpaboTka mnporpamMm C aJIropuTMaMu
IMUKINIeCKOr CTpyKTyphl. Cu€THbI omepaTtop mwmkia for. Pemrenue THITOBBIX
3aJa4 C HCIOJb30BaHUEM UUKIOB. TaOynmupoBanue (yHkuuu. Beruucienue
CYMMBI, TIpou3BeieHus. BiioskeHHbIe UKITBI (4 yaca).
JlabopaTopnass padora 5. IlocTpoeHue mporpaMM C aJIrOpuTMaMu
IUKIMYECKON CTPYKTYpbl. MTepannonnbie nmukibsl. OnepaTtop nukiaa While. Iuki ¢
IpeyCIoBUEM, C TIOCTYCI0BHeM. PekoMenialuu mo BeIOOpY 1uKkIia (4 daca).
JlaGopaTopHasi pa6ora 6. Omucanue QyHKIIUN MMOJIB30BaTENSA: OOBIBICHUE
¥ BBI30B. PekypcuBHbie pyHKIMM (4 yaca).

JlaGopaTopHas

padora

7.

OnHoMepHBIE

MAaCCHUBBI:

00BsBJICHHE,

WHUIIAATU3ans, 3a7a9d TOWCKa, 3aMEHBI M TIEPECTAaHOBOK JJICMEHTOB MacCHBa,
3a/1a4d COPTUPOBOK IIEMEHTOB MaccuBa. (8 4acon).
Jlaboparopnasi pa6ora 8. Pemienue 3a1a4 ¢ OAHOMEPHBIMU CTATHYECKUMU

MaCCUBaMHU MCTOAaMH CTPYKTYPHOI'O IIpOrpaMMHpPOBAHMA.

porpaMM ¢ rnepeaadeii napameTpoB (4 yaca).

JlaGopaTtopnasi pabora

BJIOKEHHBIMU LUKJIaMU (4 Jaca).
JlaGopaTopnas pa6ora 10. Pemenue 3a1ay Ha 00pabOTKy CHUMBOJIBHBIX U
CTPOKOBBIX JIaHHBIX (4 yaca).

9.

JnHamMuueckue

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa
JlanHbIi BUA pabOTHI HE MPEyCMOTPEH YUSOHBIM IJIAHOM.
4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

MAaCCHBBI.

Pa6Gora

AHanu3 KOJIOB

Cco

OHGHI/IBaHI/Ie PE3yJIbTaTOB 06Y‘ICHH$I M0 AHUCHOUIINIMHC OCYIICCTBILACTCA B
paMKax TCKYHICIO KOHTPOJIA H HpOMC)KYTO‘IHOfI arTeCcTalu, IPOBOJUMBIX II0

oamnsHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB O0yUEHHUS 110 AUCIUIUIMHE:

YpoBeHb ChHOpMHUPOBAHHOCTH
HHAWKAaTOpa KOMIICTCHIIMH

. . Huxe o
Bricokuit Cpennuit Huzknit
3amnaHu- CcpeaHero
Kon Kon pOBaHHbIC ot 85 mo 100 ot 70 mo 84 | oT 55 10 69 |oT 0 moO 54
KOMIIe- WHJHUKATopa pe3yJIbTaThl
TEHIMU | KOMIIETEHIUH | OOYYEHHUs 10 [lxana ouennpanus
WCITUTIIAHE HEY10B-
Aucl, YIOBJICT- ya
OTIINYHO XOPOIIIO JIETBOPH-
BOPHUTEIHHO
TEILHO
3a4TEHO HE 3a4TEHO
3HATh:
OIIK-14 OIIK-14.1 olpesesIeHIE TToxazan YpoBeHb YpoBeHb He 3naer
' BBICOKHU 3HAHUKN 3HaHUI CBOICTBa
aHFOpI/ITMa u YPOBCHb AJIropuTMa 1 HH3KHﬁ. ajJropurMa,




€ro CBOMCTBaA, 3HaHUH ero Jomyckaer | airopurMud
CIOCO6EI 3aMUCH CBOWCTB CBOWCTBa, OLIMOKY ITpH ecKue
AlrOpUTMa, aNropuIMa, C1oco0oB 3aMucu CTPYKTYDBI,
CIOCOOBI 3aMucu AITOPUTMUY | JOIyCKaeT
AITOPUTMHUYCCK
3aMucu ANrOPUTMOB €CKHUX rpyObie
UC CTPYKTYPBI ITOpUTMA U u CTPYKTYD, U OLINOKH
ITOPUTMUY | AITOPUTMHUY | ONpENEICHU
€CKHe €CKHe U CBOICTB
CTPYKTYDBI, CTPYKTYPBI JITOpUTMA.
6e3 ommooK. OCBOWII B
o0beme
COOTBETCTBY
I01IEM
nporpamme,
HMeeT MecTo
HECKOJIBKO
He TpyObIX
OIHO0K
YMETb:
Hemonctpup | JleMOHCTpUp YactuyHo He ymeer
YeT BBICOKOE | yeT yMEHHE | AEMOHCTpPHpP | pa3padaThiB
yMEHHe paspabaTbiBa | yeT yMEHHE aTh
pa3pabaTbIBa Tb paspabaTbiBa | alrOPUTMBI
Th s dexkTuBH Tb
paspabaTbIBaTh 3¢ dexTHBH blc aJTOPUTMBI,
3(1)(1)6KTI/IBHBIC bIC AJITOPUTMBI, coaecpkamue
AIITOPHTMBI, QITOPUTMBI, | COIEpIKAIIHEC 0a30BbIC
coleprKaliye cozieprKalme 6a3oBbIC aNrOPUTMUY
6azoBble AITOPUTMHUY ecKue
6asoBbie AITOPUTMUY €CKHe KOHCTPYKIIH
IrOpUTMHYCCK ecKue KOHCTPYKIM | u. Pemenue
e KOHCTPYKLH H. 3a7a4
KOHCTPYKIIHH. u. He Homnyckaer HEIIOJIHOE, C
JIOTyCKaeT | He3HAYWTENh | OMIMOKaMHU
OmHNOOK NMPH | HbIE OINOKH
peleHnu npu
3a1a4 peleHnu
3a1a4
BJIaACTh.
I'my6oxo Jemonctpup [Tnoxo He ymeer
BIIazieeT yer BJazieeT pa3pabatsiB
HaBbIKaMH HaBBIKAMH Xopo1ue HaBBIKAMHA aTh
pa3pabotku paspaboTku HaBBIKH pa3spaboOTKK | AIropUTMBI
AJITOPUTMOB, AJITOPUTMOB pa3paboTKu | aJroOpUTMOB,
JUTSL peleHust Ui AITOPUTMOB | JOIYCKaeT
IPaKTHYECKUX peneHus Ui MHOT'O
3a1aq MPaKTHYECK pemeHus omnOoK
HX 3a71a4 MIPAKTUIECK
UX 3a1a4
3HATh.
OCHOBHBIE B nonnoit 3Haer Homyckaer He 3naer
obbeme OCHOBHBIE rpyOble OCHOBHBIE
IIOHATHUA SA3BIKOB
3HaeT TIOHSTHS OIIMOKH B TIOHSATHS
IIpOrpaMMHpOBa OCHOBHEIE S3BIKOB oTIpeieNIeH! S3BIKOB
HHA, BUABI TIOHSITHSI OporpaMMup | sIX M BUaX | TPOTPaMMH
OIIK-14.2 SI3BIKOB A3BIKOB OBaHM, A3BIKOB pOBaHus,
MPOrPaMMHUPOBA | MPOrpaMMup BUJIBI porpamMMup BU/JIBI
HHSI, COCTaB OBaHMUs, SI3BIKOB OBaHUs U SI3BIKOB
CHCTEMEL BUJIBI MIPOTPaMMHUp COCTaB pOrpaMMH
SI3BIKOB OBaHWUs, CHCTEMBI poBaHus,
IIPOrpaMMHUpOBa
IIPOrpaMMHUp COCTaB porpamMMup cocTaB
HI OBaHMUs, CHCTEMBI OBaHUS CHCTEMBI




COCTaB MIPOrpamMMHUp poTrpaMMu
CHUCTEMBI OBaHUS. pOoBaHusI.
nporpammup | Jlomyckaer
OBaHMUSI. HE
3HAYUTENIbH
bI€ OITHOKH.
YMETh:
Bbes ommbok Xopouio IInoxo He ymeer
pemaer yMeer pemaer pemarpb
THIIOBBIC pemaThb THUIIOBBIC 3a7a4M Ha
pewars H3az[aq14 o THTIOBBIE 3a/1a4H 1Mo SI3BIKE
THIIOBBIE 332N porpaMMup 3a/1a4H 1Mo MpOTrpaMMHUp | HPOTPaAMMU
OBAHHUIO HA | MPOrPaMMHP | OBAHHUIO HA pOBaHUs
o SI3BIKAX OBaHUIO Ha SI3BIKAX
nporpaMmmMupoBa BEICOKOTO SI3BIKAX BLICOKOTO
HHIO Ha A3bIKax YPOBHA BBICOKOTO YPOBHA
BBICOKOTO TIPUTOTHBIE YpOBHSA TIPUTOTHEIC
YPOBHS ISt TIPUTOTHEIC ISt
IIPUTOJHBIE IS MIPAKTHIECK ISt MPaKTUIECK
oro MIPAKTHIECK oro
MIPaKTUYECKOIO
TIPUMEHECHHUS oro MIPUMEHCHUS
IIPHMCHCHHA MPUMEHCHUS | , JOMyCKaeT
, IOy CKaeT MHOTO
HEeOOJIbINNE OInO0K
OIIHUOKHU
BJIaJCTh.
Ha Beicokom Xopouio PazpabateiB | He Bmageer
HaBbIKaMH ypoBHe, 6e3 | pa3padaTeiBa aer HaBBIKAMU
paspaboTKu ommndoK eT KOMIBIOTEPH paboTKHI
KOMIBIOTEPHBIX | haspagareiBa | mporpamMmu 130 MPOTPaMMH
Iporpamm, er Bl€ KOZBL, C MPOTrpaMMH BIX KOJIOB
NPUTONHBIX JUIA | KOMIIBIOTEPH | HE3HAYHTEIb BI,
MPAKTHYECKOI 0 13 HBI MU JOITyCKaeT
IpUMEHEHHUS omurdKamMu MHOTO
OIIMO0K
OHCHO‘IHBIC MaTcpHraJibl JUJIA IMPOBCACHUS TCKYIICTO KOHTPOJIA u

IPOMEKYTOUHOM arrecTtauuu npuseneHsl B [Ipunoxkennu k paboudeid mporpamme
JTUACIUILIHBL.

[TomHBIN KOMIUIEKT 3aJaHUi ¥ MaTepUaJIOB, HEOOXOAMMBIX JIJISI OIICHUBAHUS
pe3yabTaTOB O0yUEHHUS 10 AUCITUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTynKa.



5. YuebHo-MeTOIMYECKOEe H HHPOPMAIIMOHHOE 00ecTieueHHe THCIIUTITHHBI
5.1.Y4yeOHO-MeTOAMYECKOE 00ecIIeYeHUe

5.1.1. OcHoBHas nuTeparypa

1. Banoga I'. IIporpammupoBanue : yueOnuk / MiBanosa I'., C. — Mocksa
KnoPyc, 2022. — 426 c. — ISBN 978-5-406-09829-5. — URL:
https://book.ru/book/943869 (mara oOpamenus: 21.03.2023). — Tekct
AJICKTPOHHBIM.

2. AaapuaHoBa, A. A. AaropuT™mu3anus 1 nporpammupoBanue. [Ipaktukym
: yueOHoe nocobue / A. A. Aunpuanona, JI. H. Mcmarumnos, T. M. MyxrtapoBa. —
Cankr-IletepOypr : Jlawp, 2022. — 240 c. — ISBN 978-5-8114-3336-0. —
Tekcr : anexTpoHHblit // JlaHb : 3neKTpoHHO-OMOMMOTEeuHast cucrema. — URL:
https://e.lanbook.com/book/206258 (nata o6pamenusi: 21.03.2023). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TMOIH30BaTEICH.

3. Paniees, C. M. IlporpammupoBanue. JlabopaTopusriit mpaktukym / C. M.
PaneeB. — Cankt-IlerepOypr : Jlans, 2023. — 104 c. — ISBN 978-5-507-45194-
4. — Tekcr : >7neKTpoHHBIN // JlaHb : 37E€KTpOHHO-OMONMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/292907 (mata oOpamenus: 21.03.2023). —
Pexum moctyna: asis aBTOpU3. MOJIB30BATENECH.

4. TlporpammupoBanue. COOpHHK 3a1a4 : yuyeOHoe mocodue s By30B / O.
I'. Apxunos, B. C. baracosa, Il. B. I'peukuna [u ap.] ; I[lox penakiueir M. M.
Mapana. — 2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 140 ¢. — ISBN
978-5-507-44322-2. — TekcT : 31eKTpoHHbIH // JlaHb : 2IeKTpOHHO-O0MOIMOTeYHAas
cuctema. — URL: https://e.lanbook.com/book/223418 (mata oOparmienus:
21.03.2023). — PexxuM goctyna: i aBTOPH3. TOJIb30BATEIICH.

5.1.2. JlonosHUTENBHAS TUTEpATYypa

1. Axymuu, . JI. MaremaTuueckoe mporpaMMHUpPOBaHHE B TMpUMEpax H
3amauvax / W. JI. Akymuu. — 4-e uza., crep. — Cankr-IlerepOypr : Jlanb, 2022, —
348 c. — ISBN 978-5-507-44635-3. — Tekcr: onexTpoHHsblii / JlaHb
aJIeKTpOoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/231488
(mara obpamenus: 21.03.2023). — Pexxum goctyna: i aBTOPHU3. MOJIb30BaTENEH.

2. HWoma H. Madopmaruka. Koncrnekt nexmuit : yuebHoe nmocodbue / Moma
H., . — Mocksa : KaoPyc, 2021. — 258 ¢. — ISBN 978-5-406-04877-1. —
URL: https://book.ru/book/938020 (mara obOpamenms: 06.03.2023). — Texkcer :
AIEKTPOHHBIM.

3. IlporpammupoBanue: OCHOBBI aITOPUTMHU3ALNUNA U POTPAMMUPOBAHUS :
yueOnuk / H. W. [lapdunosa, A. H. IIsmekun, b. I'. Tpyco ; mox pen. b. T.
TpycoBa. - M. : Axamemus, 2012. - 240 c. - (Beicuiee mpodeccuoHalbHOE
oOpazoBanue. bakanaBpuar). - ISBN 978-5-7695-9149-5. - Tekct
HEMOCPEICTBEHHBIN.

4. TlporpaMmMHpOBaHHE U OCHOBBI AJITOPUTMHU3AIIMH : yUeOHOE Tocodue Jst
By30B / B. I'. JlaBbI0OB. - 2-¢ u31., ctep. - M. : Beicu. mik., 2005. - 447 c. : un. -
(Briciiee oopazoBanue). - ISBN 5060044327. - Tekcr : HenmocpeACTBEHHBII



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

Neo HanMeHoBaHUE 37I€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika
1/
1 |DaexTponHo-0MOIMOTEYHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |[DnekTpoHHO-0MOIMoTEYHAs cucteMa «ibookKs.ru» https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEUHas cucTema «book.ruy https://www.book.ru/
4 |[optan «OTKpBITOE 00pa30BaHUE https://npoed.ru
5 |Poccwiickas HalMOHAJIbHASL OMOIMOTEKA https://nir.ru/
6 |KubepJlenunka https://cyberleninka.ru
7 |Texuuueckast OuOIHMOTEKA https://techlibrary.ru
8 |HaumonanbHas sekTpoHHast oudaunoreka (HOB) https://rusneb.ru/
5.2.2. TIpodeccuonanbubiec 0a3bl naHHBIX / MHGOpMaMOHHO-CIIPABOYHBIC
CUCTEMBI
Ne | HammenoBanue npodeccnoHaabHbIX 0a3 Anpec Pexum nocryna
n/n JTAHHBIX
1 |OdunmansHbIii uHTepHeT-Toptan,  http://pravo.gov.ru http://pravo.gov.ru
paBOBOM HHPOPMAIMN
2 |CrpaBouHast HpaBoOBast cucrema|  http://consultant.ru  [http://consultant.ru
«KoncynpranT 1100
3 |CnpaBouHO-TIpaBOBas cucTemMa o http://garant.ru http://garant.ru
3aKOHOIaTeNnbCTBY PO

5.2.3. JluneH3MOHHOE ® CBOOOJHO PACIPOCTPAHIEMOE TPOTPAMMHOE
obecrnieueHue AUCIUTIITUHBI

Ne HanmeHnoBanue Onucanue PexBu3uThI
/1 |IPOrpaMMHOI0 00ecreyeHus HOJITBEP K TAOLIUX
JIOKYMEHTOB
1 |OnepaunonHas cucrema [lonb30oBaTenbcKas JloroBop  Nel33/2021 ot
Microsoft Windows 10 OIepaIMOHHas CUCTEMa 12.10.2021, munensuap - 3A0
«Co¢pr Jlaitn Tpeia», Tun
(BMI) JMUEH3UH - HEUCKIL.
[paBso, CpOK JeNCTBUA
TTUTIEH3UH - 0€CCPOYHO
2 |Microsoft Office 2019 [TakeT opucHbix npunoxenuitloroop  Nel33/2021 ot

12.10.2021, muuensuap - 3A0
«Co¢r Jlaitn Tpeia», Tun
(BMA) JMUEH3UH - HEUCKIL.
[1paBso, CpOK JeNCTBUA
TTUIEH3UU - OECCPOUHO



https://e/

3 |LMS Moodle [0 jmns  >ddexruBHOro{CBOOOAHAS JIUICH3US, THII
OHJIAMH- B3aUMOJICHCTBUSA|(BIL) JIMIIEH3UU - HEUCKIL.
[peroiaBaTels U CTYJJeHTa  [[IPaBo, CpOK necTBUs
IIMLIEH3UHU - OECCPOUHO.
4 |bpayzep Chrome Cuctema nouckaCBOOOIHAS  JIMIICH3USI, THI
nH(pOopMaun B ceTH|(BUJ) JMULEH3UU - HEUCKII.
MHTEPHET [paBo, CpOK necTBus
TTUTICH3UU - OECCPOYHO.
6. MaTepuaJbHO-TEXHUYECKOE O0ecneuyeHue U CIUIIMHBI
HaumenoBanue HaumenoBanue yueOHOM Ilepeuenp HEOOXOAMMOTO 000PYAOBAHUS U
BUJIa y4eOHOM ayJUTOpHUH, TEXHUYECKHUX CPE/ICTB 00yUEeHUs
paboThI CTeIUATM3UPOBAHHON
JabopaTopun
Jlexuumn VYyeOHast ayuTopus Ajs CneunanusupoBaHHass  yuyeOHass  MeOenb,
IIPOBE/ICHUS 3aHATUH TEXHUYECKUE CPEJICTBA OOYUCHMSI, CIyKallue
JIEKIITOHHOTO THIIA JUIL TIpeACTaBICHUs y4deOHOW WH(OpManuu
OonbmOW  ayauTOopuM  (MYJBTUMEIUIHBIHI
IPOEKTOP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpallMOHHOE 000pyJ0BaHuE, Yy4eOHO-
HArJSIHBIC TTOCOOUS
JlaGopatopHuble |YueOHas naboparopus Crennanu3upoBaHHOE n1abopaTtopHoe
paboThI MIPOrpaMMHOI UH)KEHEpUH, | 00OpYyJOBaHHME IO MNPOPUIIO JIabopaTOPUH
ayn. B-608 IPOrpaMMHOM WHXXCHEPUH,
CrenMaIn3upoBaHHas yueOHass mebensr Ha S50
MOCaJI0UHBIX MecT, 24 KoMmmbloTepa C
BO3MOYKHOCTBIO BbIXOoga B HTepHeT u
obecrnieueHreM JocTyna B BUOC,
TEXHUYECKHE cpexncTaa o0y4YeHHs
(MynbTUMETUHHBIN IIPOEKTOp,
MyJIbTUMETUIHAs JI0CKa, MOHO0JIOK),

HEOOXO0MMOEe JHUIIEH3MOHHOE MPOrpaMMHOE
oOecrieuenne

KommnbroTepHsIit Kitacc,
ayn. B-610

Crenmanu3upoBaHHas yueOHas Mebenb Ha 42
MOCaJ0YHBIX MecTa, 17 KOMITBIOTEPOB C

BO3MOXXHOCTBIO BBIXOJa B VIHTEpHET U
o0ecrieueHreM JIOCTYyTIa B DUOC,
TEXHUYECKUE cpeacTBa o0y4yeHus
(MyIbTUMEIUUHBIM TPOEKTOP, D3KpaH JUIs
MIPOEKTOpa,  MOHOOJIOK),  HEOOXOIMMOe
JMIIEH3WOHHOE MTPOrpaMMHOE 00ecrieueHIe
VYuebnas naboparopust Crieninan3upoBaHHOE n1abopaTtopHoe
nH(pOpPMaAITMOHHOM obopynoBanue 1Mo mpoduiIo JadopaTopun
0€e30MMacHOCTH, nH(OPMAMOHHON 0e30MacHOCTH,
ayn. B-615 CHeIaM3upOBaHHas yueOHas Mebens Ha 35

HOCaaA04YHBIX MECT, 15 KOMITIBIOTCPOB €

BO3MOXXHOCTBIO BbIXOHa B IHTepHer u
obecrnieueHreM JocTyna B BUOC,
TEXHUYECKHE CpencTBa o0yuyeHus
(MyIbTUMEIUHHBIN IIPOEKTOpP,




MYJbTUMEIUNHAS JIOCKa, MOHOOJIOK),
HEOOXOIMMOE JIMIIEH3UOHHOE IMPOrPaMMHOE
oOecrieueHne

KomnbroTepHslii kiiacc,
ayn. B-617

Cnenumanmu3upoBaHHas yueOHas meOenp Ha 24
MOCAIOYHBIX MecTa, 21 KOMIBIOTEp C
BO3MOXHOCThIO BbIXOJa B IHTEepHET WU
o0ecrieueHrEM JocTyna B SUOC,
HEOOXOJIMMOE JIMIIEH3UOHHOE IPOrPaMMHOE
obecrieueHue

KomnbroTepHslii kiacce,
ayn. B-619

Cnenmanmu3upoBaHHas yueOHas mebenb Ha 26
MOoCallouYHbIX  MecT, 21 kommeoTep C
BO3MOXHOCThIO BbIXOJa B IHTEepHET WU
o0ecrieueHrEM JocTyna B SUOC,
HEOOXOIMMOE JIMIIEH3UMOHHOE IPOrPaMMHOE
obecrieueHue

KomnbroTepHsliii kiacce,
ayn. B-621

CrneuunanusupoBanHas yueOHas mebens Ha 35
MOCAJOYHBIX MeCT, 13 KOMIBIOTEPOB ¢
BO3MOXKHOCTBIO BbIXOJa B MHTepHeT w
oOecrieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE cpencTBa o0Oy4deHus
(MyIbTUMEIUUHBIM TPOEKTOP, B3KpaH JyIs
MIPOEKTOPA, MOHOOJIOK), He0o0XoauMoe
JUIICH3UOHHOE MPOTPaMMHOE 00eCTIIeUeHHe

YyeOunas nabopatopust
PEVMH)XKHHUPHUHTA U
yTnpaBiieHus: OuzHec-
mporeccamu,

ayn. B-623

Crieunann3upoBaHHOE naboparopHoe
obopynoBanue 1o mnpoduiro JadbopaTopuu
PEHH)KUHUPUHTA U yNpaBieHUs OH3Hec-
MpoIeccaMy, CIeIUaIN3upPOBaHHAs ydeOHas
Mebenp Ha 34 mocagoyHbIX MecTta, 13
KOMITHIOTEPOB C BO3MOXXHOCTBIO BBIXOJIa B
Nutepner u oOecnedeHueM JocTyna B
OUOC, TtexHuyeckue cpeacrsa oOydeHHUs
(MyIBTHME TUHHBIH IIPOEKTOP,
MyJIbTUMETUIHAs JI0CKa, MOHO0JIOK),
HEOOXO0MMOE JHUIIEH3MOHHOE MPOrpaMMHOE
o0ecrnieueHue

KomMmnbrotepHslii kiacc,
B-600

Crnenmanu3upoBaHHas yueOHas Mebenb Ha 30
MoCagoyHbIX  MecT, 30  KOMIBIOTEPOB,
KOMIIBIOTEPOB C BO3MOXKHOCTBIO BBIXO/A B
WNutepner u oOecnedyeHueM JocTyna B
OUOC, TtexHuueckue cpeacTsa oO0yueHUs
(MyIbTUMEIUUHBIM ~ MPOEKTOp,  HOYTOYK,
9KpaH), BUJICOKaMEpHI, HeoOXxoIumMoe
JMIIEH3UOHHOE MPOorpaMMHoe o0ecreueHre

CaMocTosiTenbHast
pabora

KomMmbroTepHslii Ki1acc ¢
BO3MO>XHOCTBIO BbIX0/1a B

Crnenmanu3upoBaHHas yueOHas Mebens Ha 30
MoCagoyHbIX  MecT, 30  KOMIBIOTEPOB,

WuTepHeT u o0ecrieueHneM | TEXHHYECKUE CpencTBa oOy4deHus

nocryma B OUOC (MyabTHUME-TUHHBIA TIPOEKTOP, KOMIBIOTED

B-600 (HOYTOYK), JKpaH), BHJIEOKAMEPHI,
MIpOTrpaMMHOE 00ecIieueHne

UwuranpHeiii 321 6ubnuoteku | Crenuanu3upoBaHHAS MeOeb,

KOMITBIOTEpHAss TEXHHKAa C BO3MOYKHOCTBIO
Bbixoja B VHTepHer U  olecnedeHHeM




noctyna B OMOC, skpaH, MyJbTUMEIUWHBIN
IPOEKTOP, IPOrpaMMHOE o0ecreyeHue

7. OCO0OEHHOCTH OpraHM3aluM 00pPa30BATEILHON esITeJIbHOCTH JIsl
JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJINI0B

Jlula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbsi (OB3) u uHBamuabl
UMEIOT BO3MOYKHOCTh OECHpEISATCTBEHHO TEPEeMEIIaThCs W3 OJHOro y4eOHO-
7a00paTOPHOTO KOpPITyca B IPYToM, MOTHATHCS Ha BCE ATAKU YIeOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMATHCSI B YYCOHBIX M WHBIX MOMEIIEHUSIX C YIETOM OCOOCHHOCTEU
NICUXO(U3NICCKOTO Pa3BUTHS U COCTOSIHUS 37I0OPOBBSI.

st o0yuenus nun, ¢ OB3 U MHBaANWIOB, UMEIOIIUX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO arnapara, 00€CIeueHbl YCIOBHs OECIpensiTCTBEHHOTO I0CTYyTa BO
Bce yueOHble momernenus. MHpopMalnus o crenuaibHbIX YCJIOBUSX, CO3TaHHBIX
st oOydaronuxes ¢ OB3 u uMHBanuaoB, pa3MellleHa Ha CaiiTe YHUBEpPCUTETa
www//kgeu.ru.  Mmeercsi BO3MOXKHOCTh ~ OKa3aHHMsS  TEXHHYCCKOH  ITOMOIIH
ACCHUCTEHTOM, a TaKXKe YCIyT CypAONEPEBOTUUKOB U TH(PIOCYPIOTIEPEBOTIUKOB.

Hnst  agantamuu Kk Bochpusituto sminamMd ¢ OB3 u  uHBamugamu ¢
HapyIIEHHBIM CIIyXOM CIPABOYHOTO, Y4YEOHOro MaTepuayia 10 JUCIHUIUINHE
00eCTIeUnBAIOTCS CIEAYIONIUE YCIOBHUS:

- I Jydlield  OpHEeHTAIllMd B AyJWTOPHH, TPUMEHSIOTCS CHUTHAJIBI
OTIOBEIIICHUS O HavaJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) ITUIIETCS Ha TOCKE);

- BHUMaHUe C1a00CHbIIaIiero o0yJaronierocss MPUBJICKACTCS Ie1aroromMm
YKECTOM (Ha TIJIeY0 KIIAJETCs pyKa, OCYIIECTBIIICTCS HEPE3KOE IMOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOyYarOIIMMCS, MEJAaroru4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TPEIJIOKEHUSIMH, OOecrednBas BO3MOKHOCTh
YTEHUS 110 TyOam.

Kommnencanusi 3aTpylHEHUN pPEYeBOr0 M HWHTEIUICKTYaJTbHOTO Pa3BUTHS
caboCIBIIAIIMX 00yYarOITUXCs TPOBOIUTCS ITyTEM:

- HCTIOJIH30BaHUS CXEM, JUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3eHTAIUI
C TUTIEPCCHUTKAMU, KOMMEHTUPYIOIIUMHE OTACIbHBIC KOMITOHEHTHI H300paKCHMS;

- PETYJSIPHOTO TIPUMEHEHHUS YIPaXHEHUH Ha Tpaduueckoe BBHIACICHHE
CYIIIECTBEHHBIX MPHU3HAKOB MIPEIMETOB U SBIICHU;

- oOecrieueHns BO3MOXKHOCTH JUISI OOYYaroIIerocss TOJYyYHTh aJIpPECHYO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOMU ITOYTE 110 MEPE HEOOXOUMOCTH.

Jis  aganTarmuu Kk BocmpusatThio smmnamMd ¢ OB3 w wHBamumamu ¢
HapYIICHUSIMH 3PCHHS CIPABOYHOTO, YYEOHOTO, MPOCBETUTEIBCKOTO MaTepHaa,
MPEAyCMOTPEHHOTO  O0pa3oBaTeIbHOM  MPOrpaMMOW MO  BBIOpAaHHOMY
HaIpaBJICHUIO MTOJATOTOBKH, 00ECIIEYNBAIOTCS CIICTYIONTUE YCIOBUS:

- BeleTca ajanTtanus OoQUIMaIbLHOTO caiita B ceTh VIHTEpHET ¢ yderom
0COOBIX TOTPEOHOCTEH WHBAIMIOB IO 3PEHUI0, OOECIeYMBACTCS HAITUYUE
KpynHOMIPUGTOBOM CpaBOYHON MHPOPMAIIUU O PACTIUCAHUN YICOHBIX 3aHSATHH;

- IeJaTOTUYECKUN pabOTHHUK, €ro coOeceqHUuK (MpU HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA OO0Yy4YalolUMCs, MNpU 3TOM
KQXK[IbI pa3 Ha3bIBa€TCs TOT, K KOMY MEJaroru4eckuii paboTHUK 00palaercs;

- IEUCTBUSI, JKECThI, MEPEMEILECHUS MEeJarorn4eckoro paboTHUKA KOPOTKO U



http://www.kgeu.ru/

SICHO KOMMEHTUPYIOTCS;

- meyaTHas HMHQpoOpMAIUs MpeaocTaBisieTcs KpynHbM Ipudrom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- o0ecreunBaeTCcsa HEOOXO0IUMbI YPOBEHb OCBEIICHHOCTH MTOMEIICHUI;

- IPEAOCTABIIAETCS. BO3MOKHOCTh HCIOJB30BATh KOMIBIOTEPHI BO BpeEMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (T10 KETaHUI0 00YUJaIOIUXCs).

dopma TMPOBEICHHs] TEKYIIEW W MPOMEKYTOYHOM aTTECTAlUM IS
oOyuaronuxcs ¢ OB3 1 MHBaNKMI0B ONpeIeseTCs MeJarorndyeCKuM pabOTHUKOM B
COOTBETCTBHUH C y4eOHbIM TiaHoM. [Ipu HeoOxomumocTu obOyyvaroniemycs ¢ OB3,
WHBAIUIY C YYETOM HMX WHJMBHUIYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEM
JTAETCSl BO3MOXKHOCTh IPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCBMEHHO Ha
Oymare, NMHCbMEHHO Ha KOMIIbIOTEpE, B (OpME TECTUPOBAaHUS U T.I., JHOO
IIPENOCTABISAETCS JOMOJHUTENBHOE BpeMs JUIsl IOATOTOBKH OTBETA.

8. MeTronuyeckue  peKkOMeHJAalMu JUIA  IpenojaBartesieil 1o
OPraHU3alHMN BOCIIUTATEJIbHONH PadOThI C 00y4arOIIMMHUCS.

Metonuueckoe obecrieueHHMEe Tpolecca BOCIHUTAHUSA — O0O0yYaroUuuxcs
BBICTYIIAET OJHUM U3 ONPEEAIONMX (PaKTOPOB BEICOKOTO KauecTBa 00pa30BaHUs.
[IpenogaBaTens By3a, AEMOHCTPUPYSI BBICOKMHA NpO(EeCCHOHATU3M, 3PYIULUIO,
YETKYI0 TPaKIAHCKYIO MO3UIUI0, CaMOJAMCLUMIUIMHY, TBOPYECKHM TMOAXOJ B
pelIeHNH MpPO(PECCHOHAIBHBIX 3a/Jad, B XoJ€ 00pa3oBaTeIbHOIO Ipolecca
croco0CTBYET (POPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuzauuu OUCUUIUIMHBI TPENOAABATENb MOXET MCHOJIb30BaTh
CJIEIIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- MeTO/ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPUMEP, CaAMOKOHTPOJb, PaccKa3, COBET,
yoexKaCHUE U Ip.);

- METOJIbl OpPTaHU3alUU JESATEIBHOCTH U (POPMHUPOBAHUS OIBITA MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, TeAarorudeckoe TpeOoBaHUE, IMOpYYCHHE,
IpUYyYEeHHE, CO3/1aHNEe BOCIIUTHIBAIOLINX CUTYalUi, TPEHUHT, YIpaXXHEHHE, U JIp.);

- METOJbl MOTHUBALIUU JEATEILHOCTU U MOBeAeHUs (0J00peHHe, MOOoIIpeHHe
COLIMAJIBHOM AaKTUBHOCTH, NOpPULAHWE, CO3JlaHWE CHUTyalud ycrexa, CO3JaHHe
CUTYALMH JIJIs1 SMOLIMOHAJILHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipu peanuzanuu JOUCUMIUIMHBI [pENoAaBaTeNlb JOJDKEH YUYUTHIBAThH
CJIEIyIOLIME HAIIPABJICHUS] BOCIIUTATEILHON A TEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumanue:

- popmupoBaHKe y OOy4aromuMXxcs LEJIOCTHOIO MHUPOBO33PEHUS, POCCHICKOM
UJIGHTUYHOCTH, YBOKEHUS K CBOEH CEMbE, OOIIECTBY, TOCYAAPCTBY, IPUHSTHIM B CEMbE
U OOIIeCTBE JIyXOBHO-HPABCTBEHHBIM U  COLMOKYJBTYPHBIM LIEHHOCTSIM, K
HALIMOHAJIBHOMY, KYJBTYPHOMY M HCTOPUYECKOMY HACIIEAWIO, (POPMUpPOBAHHE
CTPEMJICHUS K €0 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHre 'y OOydYarOImIMXCS AKTHBHOW TPaKIAHCKOW — IMO3UIIHUH,
OCHOBaHHOMW Ha TPAJUIMOHHBIX KyJIbTYpPHBIX, JyXOBHBIX W HPAaBCTBEHHBIX LIEHHOCTSIX
POCCHUIICKOT0 OOIIECTBA, [T MOBBIIIEHHUS] CIIOCOOHOCTH OTBETCTBEHHO PEaTM30BbIBATh
CBOM KOHCTUTYIIMOHHBIE TIpaBa 1 00s13aHHOCTH;



- pa3BUTHE TMPAaBOBOM M  TMOJUTHYECKOHM KyJbTypbl 0Oy4Yaroliuxcs,
paclMpeHrue KOHCTPYKTUBHOIO y4acCTHsl B NPUHATHH PELICHHUM, 3aTParvuBarOIINX
UX TpaBa M MHTEPECHI, B TOM YHUCJIE B PA3IMYHBIX (hOpMax CaMOOPraHHU3aLMH,
caMOyTpaBlieHUs], OOIIECTBEHHO-3HAUUMOM NI TEIbHOCTH;

- popMupoOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJISIOIIUMX  MPOTHUBOCTOSITH  JKCTpEMU3MY,  KceHodoOuwu,
JUCKPUMHUHALIMM TI0 COLIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALUWOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIbHON HETEPIHUMOCTH, IPYTUM
HEraTUBHBIM COLMAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe socnumanue:

- BOCIIUTAHUE YYyBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENIAM, YUUTEISM, JIFOJAM CTApPILIErO IIOKOJICHHUS;

- popMUpOBaHUE NPUHIUIOB KOJUIEKTUBU3MA U COJUAAPHOCTH, JyXa
MUJIOCEpAUSl U COCTPaJaHus, MPUBBIYKA 3a00TUTHCSA O JIIOASX, HaXOISAIIMXCS B
TPYAHOU )KU3HEHHOU CUTYAINH;

- popMHpOBaHUE CONMAAPHOCTH M YYBCTBA COLIMAIIBHONM OTBETCTBEHHOCTHU
II0 OTHOLICHHID K JIIOASIM C OIPAaHMYECHHBIMM BO3MOYKHOCTAMH 310POBBS,
IPEOAOJICHUE IICUXOJOTMYECKMX OapbepoB IO OTHOUIEHMIO K JIOASIM C
OTPaHUYECHHBIMH BO3MOKHOCTSMM;

- popMHpOBaHHE SMOLIMOHATBHO HACBHIILIEHHOIO W JTYXOBHO BO3BBIIIEHHOIO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHUS NIEPEaBaTh IPYIUM CBOM 3CTETUUYECKUI
OIIBIT.

Kynemyphno-npoceemumensckoe eocnumanue:

- popmMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMHupoBaHUE YBaKEHHUS K KYJbTYpHBIM ILIEHHOCTSIM POJHOIO TOpoja,
Kpasi, CTpaHbl;

- MOBBINICHUE TIO3HABATEFHOW aKTUBHOCTH O00YyYaIOIIIXCA.

Hayuno-obpazosamenvroe éocnumanue:

- popmupoBanue y 00ydaromuxcss HAyYHOTO MHUPOBO33PEHHS;

- popmupoBaHue yMeHUs IOTy4aTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAIM3a U CHHTE3a MHGOpPMAIMH, B TOM YHCIIE B
npodeccuoHanbHOi 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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MHWHUCTEPCTBO HAVKH U BBICILIET'O OEPA3OBAHU ST POCCUMCKOM OEJIEPALIUN
@l DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

KI'2Yy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

51.0.11.02 AnroputMu3aius ¥ NporpaMMUPOBAHUE

r. Kazans, 2024



OueHouHble  Marepuaidbl MO  JUCHUIUIMHE, NpPEAHA3HAUYECHHBI IS
OLICHUBAHUS PE3YyJbTAaTOB OOYUYEHUSI HA COOTBETCTBHE MHIAUKATOPAM JOCTHUKECHUS
KOMITCTCHIUH.

OrneHrBaHue pe3yJbTaTOB OOYYEHUS IO JUCIUIIIMHE OCYIIECTBISETCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra
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Pa3nen 1. « AnropurMuueckas TK1
CHUCTEMA U €€ COCTABHBIC YACTH»
Pa3gen 2. «OCHOBHBIE IOHATHUS 20-
. 20 | 0-10 20-30
Y NMPOCTEUIIINE CPE/ICTBA 30
ANTOPUTMHUYECKHUX SI3bIKOB
MIPOrpaMMHUPOBAHUS»
Tect 4
3amura nabopatopHoi paboThl 1 3
3amura 1abopaTopHOi paboThI 2 3
3amuTa 1abopaTopHOi paboTh 3 5
3amura naboparopHoit paboTh! 4 5
Pasnea 3. « IIporpammupoBanue | TK2 20-
POTPANMHP 20 |0-10 20-30
Ha C++» 30
3amura n1abopaTopHOi paboThl 5 5
3amuTa 1abopaTopHoi paboThl 6 5
3amuTa 1abopaTopHOi paboThl 7 10
Pasnean 3. « [IporpammupoBanue | TK3 15-
POTPAMMIP 15 |0-25 15-40
Ha C++» 40
3amuTa maboparopHoit paboTs 8 5
3amura nabopaTtopHoi paboThl 9 5
3amuTa naboparopHoit pabotst 10 5
IIpome:xxyTouHas aTTecTAMA oM 45
(ax3amen)
3aaHue MPOMEKYTOUHON 0-15
aTTeCTaluu
B mucemenHoii hopme 1o
0-30
ouneram




2. OueHOYHBbIE MATEPHAJIBI TEKYLIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana oneHKH pe3yabTaTOB O0YUEHHUS 10 AUCIUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH

HHAWKATOpa KOMIICTCHIMH

Bricokuii | Cpennuit Huxe Huzkni
3arura"u- CpEJIHETO
Kon Kon POBaHHBIC ot 85 110 100| ot 70 10 84 | o1 55 10 69 | 0T 0 110 54
KOMIIe- | MHAUKATOpA pe3yJIbTaThl
TEHIIMU | KOMIIETEHIMH | OOydYeHHs 110 [lxana ouennpanus
JUCHUITIINHE yIOBIeT- HCYOB-
OTJINYHO XOPOIIOo JIETBOPU-
BOPUTEIBHO
TEIBHO
3a4TCHO HEC 3a4TCHO
3HaTh.
ITokazan YpoBeHb YpoBeHb He 3naer
BBICOKHUI 3HAHUU 3HAHUH CBONCTBa
YPOBEHb ITOpUTMA U HU3KHH. aNropuT™a,
3HAHUU €ro Jonyckaer | ajroputMud
CBOICTB CBOICTBA, OIIKOKY IpHU €CKHe
aNropuTM™a, Croco0oB 3arcu CTPYKTYDBI,
CIOCOOBI 3armcu AITOPUTMUY | JOIyCKaeT
OTpPEACICHNC 3aIcu ITOPUTMOB €CKHX rpyOosIe
aJ1ropurMa u aIropuT™Ma U u CTPYKTYD, U ommbKn
€ro CBOMCTBA, AITOPUTMUY | ANTOPUTMHUY | OMNPEHEIICHU
CIOCOOBI 3aIUCH ecKue €CKHe U CBOICTB
alIrOpUTMa, CTPYKTYDBI, CTPYKTYPbI JITOpUTMa.
ANTOPUTMHYECK 0e3 ommoOoK. ocgopm B
o0Obeme
e CTPYKTYPHI COOTBETCTBY
IOIEM
nporpamme,
UMEET MECTO
HECKOJIBKO
HE TPyOBIX
01110
YMETB:
OIK-14 OIlK-14.1 Hemonctpup | JleMOHCTpUp YactuyHo He ymeer
YeT BBICOKOE | yeT yMeHHe | JEeMOHCTpUp | pa3padaTbiB
yMEHUE pa3pabatbiBa | yeT yMeHHE aTh
pa3pabaTbIBa Tb pa3pabaThiBa | aJIrOpPUTMBI
Tb 3¢ deKTHBH Tb
pa3pa6aTBIBaTB s dexTrBH 136 aJNTOPUTMBI,
3(1)(1)6KTI/IBHBIC bIE AJITOPUTMEBL, | COJepIKalue
AIITOPHTMBI, AITOPUTMBI, | COZEpXKaIIne 6azoBble
cojlepKale cogepmamne 6azoBble AITOPUTMUY
a30BbIE AITOPUTMUY ecKue
6asoBbie ITOPUTMHUY €CKHe KOHCTPYKIIH
AIrOpUTMHUIECK €CKHe KOHCTPYKIM | u. Pemenue
He KOHCTPYKLIH U. 3a1a4
KOHCTPYKIIHH. u. He Jomyckaer | HENONHOE, ¢
JIOTyCKaeT | HE3HAYWTENh | ONIMOKAMH
omnOOK MPH | HbBIE OIINOKH
peLieHun npu
3a1a4 peLieHun
3a1a4
BJIaACTh:
HaBEIKAMH I'nmy6oxo JemoHncTpup ITnoxo He ymeer
paspaboTKu BIIaJceT yer BJazeeT pa3pabatsiB
HaBBIKAMH XOpoIIue HaBBIKAMH aTh

QITOPUTMOB,




JUTSL PETIeHUs pa3paboTku HABBIKH pa3paboTKK | alIrOPUTMBI
NPaKTHYECKUX QITOPUTMOB | pa3pabOTKU | ajlrOPUTMOB,
3a1a4 JUIS ITOPUTMOB | JOIYCKaeT
peleHus JUIS MHOT'O
MPAKTUIECK pelieHus OLIHOOK
WX 337a4 MPAKTUIECK
uX 3a7ad
3HATh.
B monHO# 3HaeT Homyckaer He 3naer
o0BeMe OCHOBHEIC rpyOsIe OCHOBHEIC
3HaeT MTOHATHUS OIIUOKH B MOHSATHS
OCHOBHEIE OCHOBHEIC SI3BIKOB OTpeeICHU SI3BIKOB
TOHSITHS SI3EIKOB TOHATHS MpOrpaMMHp | SX ¥ BHAAX | MPOrpaMMHU
SI3BIKOB OBaHU, SI3BIKOB poBaHus,
HPOrPaMMHPOBA | 1horpammup BHJIBI MPOTPaMMHUP BUJIBI
HUA, BAJbL OBaHMUS, SI3BIKOB OBaHUS U SI3BIKOB
SI3BIKOB BHIIBI TIpOTpaMMHpP cocTaB MpOTpaMMHU
IporpaMmmupoBa SA3BIKOB OBaHUA, CHCTEMBI poBaHus,
HHS, COCTAB TIpOrpamMMHpP cocTaB TIPOTPaMMHUP cocTaB
CHCTEMEL OBaHUS, CHCTEMBI OBaHUSA CHCTEMBI
cocTraB TIpOTpaMMHpP pOTpaMMHU
IIpOrpaMMUpoOBa
CHCTEMBI OBaHUS. poBaHUS.
HIA nporpammup | Jlomyckaer
OBaHHUsI. HE
3HAYHUTENIbH
bIC OIITHOKH.
YMETb:
Be3 ommbok Xopouio ITnoxo He ymeer
pemiaet yMeer pemaer pemath
THUTIOBEIC pemaTh TUTIOBEIC 3a/a4d Ha
OIK-14.2 pewarb 3a/1a4d 10 THUTIOBEIC 3a[1a9u 110 SI3BIKE
THITOBHIE 3aa4H MporpaMMHp | 3aJa4d 0 | IPOTPaMMHUp | HPOTPaMMHU
OBAHUIO HA | MPOrPaMMHP | OBAHHUIO HA pOoBaHUs
110 SI3BIKAX OBAHUIO Ha SI3BIKAX
nporpaMmMupoBa BBICOKOTO SI3BIKAX BBICOKOTO
HHIO Ha A3bIKax YPOBHA BBICOKOTO YPOBHs
BBICOKOTO TPUTOIHBIC YPOBHS MIPUTOHBIC
ypOBHs JUTSt MIPUTOHBIC VTSt
IIPUTOHBIE IS MPaKTHIECK JUTS MPAaKTUIEeCK
oro MPaKTHIECK oro
MPaKTUYICCKOTO
TIPUMEHECHHUS oro MIPUMEHCHUS
HPUMCHCHHA MPUMEHECHUS | , JOMYyCKaeT
, IOITyCKaeT MHOTO
HeboupIIMe omnbdoK
OMMOKH
BJIaACThH.
Ha BeicokoM Xopouio PazpabateiB | He Bmageer
HaBbIKaMH ypoBHe, 6e3 | paspabarbiBa aer HABBIKAMH
paspaboTi OLIMOOK eT KOMIIBIOTEPH paboTku
KOMIBIOTEPHBIX | haspagareiBa | mporpamMmu 13(S MPOTPaMMH
IIporpamMm, er BI€ KOJBI, C MPOrpaMMH BIX KOJIOB
NPUTOJHBIX AJISI | KOMIBIOTEPH | HE3HAYHUTEIh BI,
MIPAKTUIECKOTO 13 HBI MU JIOITyCKaeT
HpUMEHEHHUS OImuOKaMu MHOTO
OImuO0oK

cemecmpe,

OI_ICHKa «OTJHUYHO» BBICTABJISICTCA 3a BBIIIOJIHCHHUC pacYeniHbvlx pa60m 6

mecmoegvix 3a0aHull;

2]2y60K0€ NOHUMAHRUE MEXHONI02UYECKUX




Memo008 pacuema HOPM pacxo0d Mamepuanos, NOJHble U COOepIcamenbHbie
omeemuvl Ha 8ONPOCHL bulema (meopemudeckoe U npakmuyeckoe 3adanue);

OrneHKa «XOpOII0» BBICTABISIETCS 32 BBIMOJHEHHUE pPACYEmHbIX pabom 6
cemecmpe; MeCmMoOBbIX 3A0aHUl, NOHUMAHUE MEXHONO0SUUECKUX Memo0oo8
pacyema HOpM pacxooa Mamepuanos, omeemvl Ha BONPOCHL OuLema
(meopemuueckoe Ul npakmuieckoe 3a0anue);

OneHka  «yAOBJIETBOPUTEJbHO»  BBICTABISCTCS 32  BBIMIOJHCHHE
pacyemHulx pabom 8 cemecmpe u mecmosvix 3a0aHUlL,

OneHka «HeyAOBJIETBOPHTEIbHO» BBICTABISICTCS 3a ci1a00€ W HEMOIHOE
BBITIOJIHEHHUE PAcUemubix pabom 6 cemecmpe U mecmo8ulx 3a0aHUL.

3. HepequL OIICHOYIHBIX CPEACTB

KpaTKaH XApaKTCPHUCTHKAa OLCHOYHBIX CpPCACTB, HCIIOJIB3YCMbIX IIPH
TCKYILICM KOHTPOJIC YCIICBACMOCTH H HpOMG)KYTO‘IHOﬁ aTTCCTalllinu o6yqa}o1uer0c;1
110 AU CHUIIIINHC:

HaumenoBanue
OnucaHue OLEHOYHOTO
OLIGHOYHOTO Kpartkast xapakTepucTHKa OIIEHOYHOTO CPECTBA cpencTaa
cpeicTBa P
Boinonnenue nabopatopHoil paboThl 3aKaHYMBAETCA
IpEJCTaBICHUEM OTuYeTa. Pe3ynpTaToM BbINOJIHEHUS .
. N [lepeuens 3aganuii
Oruer 1o nabopatopHoit  paboTel MOXeT ObIThb  Qain ¢ LIS 3ALIHTEL
nabopaTopHOI BBIMOJIHEHHBIMU ~ 33JJaHUSMH, IPUKPEIUICHHbIH B .
n1abopaTopHOii
pabote (OJIP) anekTpoHHyto  cpeny MOODL  wm  3aganws, AGOTLL
BBIMOJIHEHHBIE ~ Ha  JabopaTopHOi  pabore U p
MIPEJICTABJICHHBIE HA MPOBEPKY IMPETI0IaBaTEIIO.
Cuctema CTaHJapTU3UPOBAHHBIX 3aJJaHNH,
KommiekT TecToBbIX
Tecr (Tecr) MTO3BOJISIFOIIIAS aBTOMAaTU3HPOBATh poueaypy —
M3MEPEHUsl YPOBHs 3HAHUH U yMeHHH 00yyaromerocs

4. IlepeyeHb KOHTPOJIBHBIX 3aJaHUIl MJIM HHbIE MaTepHUAJbI,
Heo0XoaAMMBbIe JJIs1 OUCHKH 3HAHUN, YMEHHMH U HABBIKOB, XapaKTEePHU3yIOLIUX
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHHUS JUCHMIIUHbBI

Ilpumep 3a0anus

Jis Trekymero kourpoas TKI1:

[IpoBepsiemass kommereHuusa: OIIK-14 - CrnocoGen pa3pabarbiBaTh aarOpHTMBI H
KOMITBIOTEPHBIE TIPOTPAMMBI, TPUTOIHBIE JIsl TPAKTUYECKOTO MPUMEHEHUS

Tect

Bormpoc Bapuantsl oTBeTa
OO6mbexTHO-opueHTHpoBaHHOe | Hanuunem ojiHON NMHEHHON nporpaMmsl
IIpOrpaMMHUpPOBaHUE Paznenenrem nporpaMMsl Ha MOTYJIH
XapaKTEepU3yeTCs: BCce JaHHble 00 OO0BEKTe, €ro CBSI3U C JPYIrMMHU OOBEKTaMHU

00BEAMHSIIOTCS B OAHY CTPYKTYPHYIO IIEPEMEHHYIO

VYkaxuTre npaBuIbHbIC int iCode = 12123; int Viv_12 = iCode,
NPHUCBAauBaHMs 3HAYCHUI const int Const = 2; int iConst = Const + 3
nepeMeHHbIM U KoHcTanTtaM | float Y =12, intY = 3;
Onepanyu B BEIpaXEHUIX YHApPHBIMH, OMHAPHBIMH WM TEPHAPHBIMU




MOTYT OBITH

TOJIbKO OMHAPHBIMHU

TOJIbKO YHAPHBIMH HWJIN 6I/IHapHBIMI/I

[Iporpamma-unTepnperaTop
BBITIOJIHSIET:

ITIOJTHOC BBINIOJIHCHUC ITPOTPAMMBI

MOUCK (hailIoB HA TUCKE

ITOOIICPATOPHOC BBIIIOJHCHUC ITPOTPAMMBI

AJNTOPUTM MOXKET OBITh
3a/1aH CJICIYIOIUMU
criocobamu:

II0CJICAOBATCIIbHOCTBIO 0aliToB

CJIOBECHO-TpauuecKuM

Ha AJITOPUTMHUYCCKOM SA3BIKC

(hopMaIbHO-CIOBECHBIM

CJIOBCCHBIM

rpauIecKuM

[Iporpamma-unTepnperaTop
BBIIIOJIHSIET:

ITIOJTHOC BBINIOJIHCHUC ITPOTPaAMMBI

IOOIICPATOPHOC BBINIOJHCHUC ITPOTPAMMBI

MOUCK (hailIoB Ha TUCKE

YT0 MOKHO CUHTATh
aaropuTMom?

IpaBWJIa OpraHu3ayu padboyero mecra

CXEMY METPO

TeneQOHHBIN CIPaBOYHUK

HHCTPYKIHUIO 110 ITO0JIb30BAHHIO TeJ'Ie(bOHOM

Kak Ha3zwiBaercs QyHKITHS, JECTPYKTOPOM

KOTOpAsi BBI3bIBACT CaMy KOHCTPYKTOPOM

cebs? [MOACTaBISIEMO
PEKYPCUBHOM

OtmetbTe OmuboYHOe
YTBEPKACHUE:

npu oOpalieHnu K GyHKIUN (aKkTHUECKUE MapaMeTpsl
3aMEHSIOTCS] JOPMaAJIbHBIMU

CTpOro€ COIJIaCOBaHHWE IO TUNAM MeXAy (OpMalbHBIMU U
(akTUUeCKUMHU TMapamMeTpaMu TpeOyeT, 4YToObl B MOAYJE 10
nepBoro oOpamieHuss K (QYHKIMH ObUIO TMOMENIEHO JHOOo ee
OMHCaHue, JIM00 ONpeIeIICHHUE

Cu++ olecrnieunBaeT CTPOruil KOHTPOJIb THIIOB

JlaGopaTopnas padora 1. Hanucanue, BBOJ, OTJajKa U TECTUPOBAHUE

MporpaMM JIMHEWHOW CTPYKTypbl Ha s3bike C++. Tumbl manHbiX. OnepaTopsl
BBOJa M BbIBOJAa JaHHBIX. DOpMaTHUPOBaHHBINA BBOJY/BBIBOJ JaHHBIX Pa3TMYHBIX
turoB. CTaHIapTHBIE TOTOKU BBOJA-BBIBOJIA JAHHBIX.

[Ipumeps! 3ananui

3aganue 1. CocrtaButh nporpammy Ha CH++ Uil pelleHHs] YKa3aHHBIX
3amad. Jlns BBOJA M BBIBOAA 3HAYEHHM MEPEMEHHBIX HCIIOJIb30BaTh KOHCOJBHBIE
MTOTOKHU.

1. Bpruncauth o0I1iee CONMPOTUBICHUE TPEX PE3UCTOPOB, COEIMHEHHBIX
MOCJIEA0BATENBHO U aPaJUIEIBHO.

2. JlaHbl ABa ACHUCTBUTEIBHBIX MOJOXKHUTEIbHBIX uKcia. Hailtu cpengnee
apru(PpMETHYECKOE U CPEIHEE TEOMETPUUECKOE ITUX YUCET.

3. JaHbI KaTeThl NPAMOYTOJIBHOIO TpeyrojabHuka. HaiiTu ero runorenysy u
IJIOIIAb.

3ananue 2. CocraButh nporpamMmmy Ha C++ Juisl BBIYMCIEHUS YKa3aHHBIX
MaTeMaTHYeCKUX (QyHKUUNA. APryMEHT X BBOAMUTCS C KOHCOJIM, KOHCTAHTHI
3amuchiBalOTCs B (¢opMare ¢ IUIaBalolledl TOYKOW, mapameTrpel (a, b, ¢)
VMHULAJIU3UPYIOTCS B TEJIE NPOrpaMMbl (3HAYEHUS 33J1at0TCSI CAMOCTOSTEIBHO).



JlaboparopHasi padora 2. AnropurmMuueckas CTPYKTypa — BETBIICHHE.
Omnepartop if. [TocTpoeHne mporpaMm ¢ aaropuTMamMH BETBICHHS: C OJJHOW BETBBIO
(HEeNoJIHOE BETBJIEHUE), C IBYMS BETBSIMU (I1IOJTHOE BETBJICHHE)

[Ipumeps! 3amanuin

3aganue 1: COCTaBUTH MPOrpaMMBI IO 33JaHHBIM YCIOBUSIM.

1. JlaHbl yeThIpe BEUIECTBEHHBIX uuciia. Onpenenutb, 4To OOJIbINE: HX
CyMMa WJIH ITPOU3BEJICHNUE.

2. [laHbl yeTslpe 4Mclia. BBIYUCINTE CyMMY IOJOKUTEIBHBIX CPEIH HUX
YHCEJL.

3. JlaHbl yeThbIpe yncaa. BeUUCINTE IPOU3BEECHNE OTPULIATENBHBIX CPEAU
HUX YHCEIL.

3ananus 2: cnonb3ys oneparopsl if else u switch, coctaBuTh nmporpaMmal
no ciueAayromuMm ycioBusMm. [IpeaycMoTpeTh CUTyaluio HENpaBWIBHOIO BBOJA
UCXOJIHBIX JJAHHBIX.

1. BBogutcs uucno nporpamMm N < 20. Haneuatats pazy "4 pazpaboran
N nporpamm", cornacosas cioBo "mporpamma’ ¢ yuciaom N.

2. BBoaurcs uncno 3k3ameHoB N < 20. HameuaTtate ¢pa3zy «Msbl ycrnemHo
caanu N 3K3aMEHOBY, COTIacoBaB cI0BO '"sk3ameH" ¢ unciaom N.

3. Beogutcs uucno ner (N < 25). Hameuwarats ¢pazy "Mue N net",
corjlacoBaB CJIOBO '"net, roa, roga’ ¢ uuciom N.

JlaGopaTtopnass paGora 3. IlocTpoeHue mnporpamMm C ajiropuTMamu
BeTBIeHUs:  ompenenenne OJI3  ans marematmdyeckux — QYHKIME U
IporpaMMHUpPOBaHKE MIpephIBaHMi nmporpamMmbl. Onepatopsl nepexoaa: goto, break,
continue, return.

[Ipumeps! 3ananui

3amanue 1. 3anporpamMmupoBaTh (GYHKUHIO [0 33JaHHBIM YCIOBUSAM
(mepemenHsie 1, j, k, I, m, n - 1enbie BeIMYUHBI), TPEAyCMaTPUBATh BO3ZMOKHbBIC
paspeiBel  GpyHkuuu (OJ13), ocraBHaBIMBATH Mporpammy, €ciid (QyHKUUS NpU
3aJlTaHHOM 3HAUEHUU apryMeHTa HE CYIIECTBYET, CONPOBOXAAs CHUTYAILUIO
COOTBECTBYIOIIMM KOMMEHTIIPHUEM.



3amanue 2. CocraButh nporpamMmy Ha C++ 11 BBIUMCICHUS YKa3aHHBIX
MaTeMaTHYeCKuX  (QyHKIHMH, TPEAyCMOTPEB Ciydyad pas3pbiBa  (YHKIUH:
onpenenutb O[3 u 3anmporpaMMupoBaTh BBIBOJ PE3yiIbTaTa, €ClId OH MOXKET OBbITh
MOJYyY€H, B MPOTUBHOM Cllydae — 3alporpaMMHUPOBATh COOOIICHHUE, MOYEeMY
BEIYHCIICHHE (QYHKIIMA HEBO3MOXXHO. APryMEHT X BBOJUTCS C KOHCOJIH,
KOHCTAHTHI 3alIUChIBAIOTCS B hopMaTe C IJIaBarolle TOUKOM, mapameTpsl (a, b, ¢)
WHUIIAATU3APYIOTCSA B TEJIE MPOrpaMMbl. AHATUTHYECKOTO YHPOIICHUS (PYHKITHI
HE nenats.

Jlabopatopnasi paGora 4. PaszpaboTrka mnporpamMMm ¢ ajaropuTMamu
UKIAYECKOW CTPYKTypbl. CulTHbIM omepartop mukia for. PerieHue THIOBBIX
3alad C WCIMOJb30BaHWEM ULUKIOB. TaOynupoBanue (yHkuu. Bpiuncinenue
CYMMBI, Tipou3BeieHus. BioskeHHble UKITbI (4 yaca).

[Ipumeps! 3ananui

3amanue 1. CocraBbTe MporpamMMy BBIYHCIICHHS 3HAYCHUH (DYHKIIMU Ha
3aJaHHOM MHTepBaje (Taby) ¢ ucmoib3oBaHMEM omepaTopa uukia For. Bcee
BBIYMCJICHHSI IPOBOJIMTE B pajaHax.

Ne OyHKIUA ITepe- Juana3zoH [ar
Bapu- MCHHas N3MCHCHUA
aHTa a ApryMCHTA
1 y_(cosx+sin2x)2 —a-sinx 2,5 0°<x <45° 5°
7T+ Sin X
2 2 2,0 0°<x <90° 10°
2 . la-X
y=(x“+1)(x+a)_[sin
X+1
3 sin®(0,8-a + x) 5,45 2°<x <72° 14°
y =
01m+ X2
4 cos@-m-sinx)+Inx w—a 0,12 1°<x <46° ge
y= :
COS X 0,91




No OyHKIMSA ITepe- Hwnamna3on [lar
Bapu- MEHHas U3MEHEHUs
aHTa a apryMeHra
5 Ja -sin x 8,45 5°<x<65° | 10°
X+ COS2 X

3amanne 2. CocTaBbTe TAOJIUITY apTyMEHTOB M 3HAYCHHU COCTaBHON (DYHKIIMH
2, ecmu x <—1

y=4ql-x, ecmu —1<x <1
0, ecm x >1
Ha WMHTEpBaJIe U3MEHEHUS apryMeHTa X oT —2 110 2 ¢ marom 0,1.
3aganue 3. CocTaBbTe NpPOrpaMMy BBIYMCIIEHUS CYMMbI YETHBIX YHCEN, HEUETHBIX
YHUCeN U KPaTHBIX 4.

3anmanue 4. CocTaBUTh MPOrPaMMy BBIYUCIICHHUS TPHOJIMIKEHHOTO 3HAYCHUS
GYHKIUH Y = SIN X, HCITOJIB3YSI PAaBEHCTBO

2 2 2 2
y=x1-25 |1 |1 || 15— |-
T 2°-7 3°n 10° - ¢
10 2
X
:X.H 1-—
| T

npu x=0,5. JI711 KOHTpOJIs BRIBECTU Ha MeYaTh 3HAYEHUE Sin X.

s rekymero kourpoas TK2:

[IpoBepsiemass kommerenmusi: OIIK-14 - CnocobGen pa3pabaTbiBaTh
QITOPUTMBl U KOMITBIOTEPHBIE MPOTPAMMBbI, TPHUTOAHBIC I MPAKTHYECKOTO
MPUMEHEHUS

JlabopaTopnass padora 5. IlocTpoeHune mporpaMMm C aJIroOpuTMaMu
UKINYECKON CTPYKTYphl. MTeparmonnsie mukibl. Omnepartop 1ukiaa While. Iuki ¢
IpeayCIOBUEM, C TIOCTYCIOBHEM. PeKOMEHIaIiK 10 BEIOOPY IHKJIA.

[Tpumeps! 3a1anui
1. BBIYHCIIUTE CyMMY WICHOB IS CIIEAYIOIIETO Psiia ¢ TOYHOCTHIO [0 WiCHA

siJ1a, MEHBITIETO € (Tadm).

No Psan TouHOCTE
Bapu- €
aHTa

1 x2 x" 1074

Z=1+X+—+.. +—+...
2 n
2 mx m-1)x% (m=2)x° 107°
z=1+ +( ) +( ) +...
m+1 m+ 2 (m+3)




Ne Pan TouHOCTE
BapH- €
aHTa

1 2 n -3

3 l=—+—+..+ +... 10

2-3 3-4 (n+1)-(n+2)
2. BeuucianTh HanOoIbIIee HOI0KUTEIILHOE YHCIIO N, YAOBJICTBOPSIOIIEE
YCJIOBHIO

3.2 —690-n<7.

3. CocTaBUTh NPOrpaMMy BBIYHMCIICHUS TaOIHIIbl 3HAYEHUN (DYHKIIMH

y=1—e " sin(ax + b)

T .
Ha oTpe3ke 0<x <27 ¢ marom g s b=-1,5 u a, uamensromeiicst ot 0,7 1o 1,2 ¢

mrarom 0,1.
50 N
4. Beraucauts cymmy P=1+>" —F e” Pe3ynbTaT mpOBEpPUTH C TIOMOIIBIO
iq N2
=1

oreparopa Y = EXP(X) mpu ToM ke 3HaYCHUN apryMEHTa X.

[Ipumeuanwue. [Tpu pemrennn 1aHHOM 337241 HEOOXOIUMO TPUMEHHUTH

BJIO’KCHHBIN IIUKJI: BHEITHUN 1IUKII — JIJI1 HAXOXKJEHUSI CyMMBI, BHYTPEHHUHN — JIJIs
BBIYHCIICHUS (paKTOpHaa.

JlaGopaTopHasi pa6ora 6. Onucanue QyHKIUNA MOJIB30BaTENS: OOBSIBICHUE
U BBI30B. PekypcuBHBIE (QyHKIINH.

[Ipumep 3ananuii.

1. Hamucare ynknuro Power234(A, B, C, D), BBIUHCISIONIYIO BTOPYIO,
TPEThI0 M YETBEPTYIO CTENEHUW YHUCIa A W BO3BpALIAIOLIyI0 3TU CTEIECHH
COOTBETCTBEHHO B nepeMeHHbix B, C, D. Bce nmapametpsl BeniectBeHHbie. Haittu
BCE€ CTEICHU TISATH JIOOBIX YHCEIL.

2. Hamucare mnpouenypy Mean(X,Y,Amean,Gmean), BbIYHCIISIONIYIO
cpeae Y-apupmernueckoe Amean =(X+Y)/2 u cpennee reomerpudeckoe Gmean
= X JABYX MOJIOKUTEIbHBIX uncen X, Y. C noMomibio (yHKIIUU HAUTH CpeaHee
apudMeTHIeCKOe U cpeaHee reomerpuueckoe mrst nap (A,B), (A,C), (A,D), ecau
3agansl A,B,C,D.

3. Hammucates ¢ynkiuio RectPS(x1,y1,x2,y2,P,S), BRIUUCTSAIONIYIO IEPUMET]P
P u mnomaas S NOpsSIMOYrojibHUKa €O CTOPOHAMH, MapaIETbHBIMU OCSM
KOOpJIMHAT, M0 KoopauHataMm (x1,yl), (x2,y2) ero npoTUBOIONOXKHBIX BepiuH. C
MOMOIIBI0O ATOM TPOLEAYPHl BBIYUCIUTH TEPUMETPhl M IUIOMAAU  TPEX
MPSIMOYTOJIbBHUKOB CO CTOPOHAMH, MapaJUIEAbHbIMUA OCSM. [l BBIYMCIEHUS
JUTHHBI CTOPOHBI CO3/IaTh OTAEIBHYIO (DYHKITHIO.

JlaGopaTtopnass padora 7. OpgHOMEpHBIE MAacCUBBI: OOBSBIICHHE,



WHULIMANIU3alns, 3a/1a4yd MOUCKA, 3aMEHbl U IMEPECTAaHOBOK 3JIEMEHTOB MAacCHBA,
3a7]a4M COPTUPOBOK IJIEMEHTOB MACCHUBA.

IIpumep 3ananui.

1. BBectu maccuB 4A(N). Haiitu cpeiHee reoMeTpHIeCKOe 3JICMEHTOB.

2. BBectn maccuB A(n). Halitu cpeHee apudMeTHISCKOE SJICMEHTOB.

3. Beectn maccuB A(N). HaiiTm MakCHMabHBIA 3JIEMEHT M MUHUMAJIbHBIN
AJIEMEHT MACCHUBA.

4.Beectu maccuB A(n). IIpeoOpasoBarh ero Tak, 4YTOOBI 3HAYCHHUS
AJIEMEHTOB SIBJISJIMCh CYMMOM 3JIEMEHTAa MAcCHMBa M €ro MHAEKca. BriBecTn Ha
neyaTh UCXOAHBIA U TPeoOpa30BaHHbII MaCCUBBI.

5. Beectu maccuB A(n). Bece monoxuTenbHbIe 3JIEMEHTHI MAaCCHBaA 3aMEHUTD
Ha 1, oTpunarenbHbie — Ha -1. BeiBecT npeoOpa3oBaHHBIN MacCcuB.

6. Beectu maccuB 4 u3 10 snementon: 1, 5, -3, 8, 12, -8, 8, 9, 23, -5.
YeTHbIe 371€EMEHTHI MACCUBA YBEIMYUTh HA 2, OCTAJIbHBIE OCTABUTh HEM3MEHHBIMU.
BriBecT 110Iy4eHHBIA MACCHUB.

7. BBectu maccuB 4 mu3 10 nmementon: 1, 5, -3, 8, 12, -8, 8, 9, 23, -5.
[ToacuuTaTh KOJMYECTBO OTPHUIATEIBHBIX K W KOJUYECTBO TOJIOKUTEIBHBIX N
DJIEMEHTOB.

s Tekymero kourpoas TK3:

[IpoBepsiemass kommnerenuusi: OIIK-14 - CpoocobGen pa3pabaTbiBaTh
QITOPUTMBl U KOMITBIOTEPHBIE MPOTPaMMBbl, HPUTOAHBIE MJI MNPAKTHYECKOTO
PUMEHEHUS

JlabopaTopnas padora 8. Pelienue 3a1a4 ¢ OJHOMEPHBIMU CTaTUYECKUMU
MacCUBaMHM METOJaMU CTPYKTYpHOTO MpPOTpaMMHUPOBaHUsA. AHaIuW3 KOJOB
MporpaMM C nepeiaueii mapaMmeTpoB.

[Ipumep 3anaHuii.

Hanucate kona mporpammebl, peanu3yrolei omeparud ¢ OJHOMEPHBIMU
MaccuBaMH, pa3OuBas KoJ Ha (YHKIHUA U CTPEMsICh K JIMHEWHOW CTPYKType
TJIABHOW IIPOTPaMMBI.

1. Hammucate mporpamMmy, KOTopasi TO3BOJIUT BBECTH C KJIaBUATYPHI YUCIIO X
tumna unsigned int, co3/1aTh U BBIBECTH Ha JMCIUICH MAacCUB a, B KOTOPOM a[HOMEp
OuTa yKcia X| = 3HaYCHUIO OUTa YHCIIa X.

2. Nan uensii maccuB a[10], 3anonuuth ero no ¢opmysne a[i] = crapiias
BOCbMepKa OWT = 1, muanmas = i+1, HanmewataTh. [locuMTaTh U BHIBECTH Ha
MOHHUTOP KOJIMYECTBO OUT YCTAHOBJICHHBIX B 1 JUIsl KaXKJIOTO DJIEMEHTA MacCHBa.

3. Han maccuB a[8] tuna char, 3anonauts ero no gopmysie afi] = 2n +5 u
BBIBECTU HA MOHUTOP JIEMEHTHI MacCHUBA, B KOTOPHIX €CTh 3 OWTA YCTaHOBIECHHBIX
B 0 1 crrenyronmx noapsI.

4. Jlam uenwnii maccuB a[l5], 3amomauth ero mo Qopmyne afi] = 3*i
HarevyaTaTh. [locunTath M BBIBECTH HA MOHHUTOP MAaKCUMaJIbHOE KOJIMYECTBO OWUT
YCTaHOBJICHHBIX B 0 U CIEAYIOMIUX TOJAPSA ISl KaXK0ro 3JIEMEHTa MacCHBa.



JlabopaTopnass pabora 9. JlMuHAMHYECKHME MACCHUBBHI. Pa6ora co
BJIO’KEHHBIMU ITUKJIAMHU.

[Ipumeps! 3ananuii:

1. Co3narh AMHAMUYECKUH MACCHB U MPUCBOUTH €r0 3JIEMEHTaM 3HAYCHUE
CBOET0 MHJEKCA.

2. ChopmupyiiTe W BBIBEIUTE HA JKpPaH CAMHUYHYIO MATPHILy C IICIBIMHU
DJIIEMEHTaMH, BBOJISI €€ MOPSAO0K C KIIaBHATYPHI.

3. Pa3zpabGorate mnporpamMMmy WHHUIIMATU3ANUA OJHOMEPHOTO MAacCHBa
YHCJIaMH B 33J]aHHOM JIMaIla30He.

4. Co3nath mporpaMmy JJis IEPEeMHOXKEHUSI MaTpULIbl Ha BeKTOp. JlaHHBIE O
pa3Mepax MaTpHIIbl U BEKTOpa, 00 MX 3JIE€MEHTaX BBECTH C KIaBUATYPHI.

5. V3MeHeHue sHepromnoTpeOaeHus: KUJIOro J0Ma IO JHSAM OIpEAeNsaeTCs
dbopmyIioi:

DJIEKTPOHHBIM PETUCTPATOpP 3alMChIBAET B CBOIO MaMsITh 3HAYEHUS
noTpebyisieMoil SHeprun Kaxaple n jgHe. Ilo uctedenmm N gHel co3maHHBIN
MacCUB 3HA4eHUN 00padaThIBAE€TCA W OMNPENENAIOTCA JTHHU, KOTJla MOoTpeOseHue
SHEPIrUM MAaKCUMAJIbHO W MHHUMAJIbHO. 3HaYeHWss n U N HacTpanBaeMble.
CmopenupyiTe JaHHBIN OPOLIECC.

Jlaboparopnasi padora 10. Pemenue 3agau Ha 0OpabOTKY CUMBOJIBHBIX U
CTPOKOBBIX JIAHHBIX.

[Ipumeps! 3aganui:

Hammmcate nmporpammy Ha si3bike C++, KOTOpas MoydaeT Ha BXOJIE OJTHY WITH
HECKOJIbKO CTPOK CHMBOJIOB (B 3aBHCHUMOCTH OT IMOCTAHOBKH 3a/1a4d), BHITIOTHSET
00paboOTKy CTPOK B COOTBETCTBHH C TPEOOBAHUSAMHM 3aJ]aHUSI U BBIBOJIUT PE3YJIbTAT
Ha PKpaH. BBOJ MaHHBIX OCYIIECTBIISIETCS C KJIABUATYPhI C YYETOM TPEOOBAHHM K
BXOJIHBIM JaHHBIM, COJAEPKAIINXCS B TOCTAHOBKE 3aa4H.

1. BBeaute mnpensiokeHue, CiIoBa B KOTOPOM pa3feieHbl HECKOJIbKUMU
nmpo0eamMu U B KOHIIE KOTOPOTO CTOUT TOUYKA. Y IaTUTE TOBTOPSIOIINECS TIPOOEITbI
MEXIY OTACIbHBIMU CJOBaMU (OCTaBlisAsi TO OJHOMY TIpoOemy), BBIBEIUTE
OTpEeIaKTHPOBAHHOE TPEIOKECHHIE Ha IKPaH.

2. Jlana cTpoka, B KOTOPO# CIIOBa pa3/eieHbl OJHUM MpoOeoM. 3aMeHUTe
nepBble OYKBBI BCEX CJIOB Ha 3arjiaBHbIC (€CIIM CIOBO HAYMHAGTCS C 3arJIaBHON
OYKBBI, OCTaBbTE 0€3 U3MEHEHU).

3.. HaHa cTpoka, B KOTOpOM CJOBa pas3leleHbl OJHHM MPOOEIOoM.
[Toacuuraiite, ckoiabko OyKB 'e' BcTpeuaercs B KaxiaoMm cioBe. Hampumep:
Beeaute crpoky > Better late than never

CumBoxn 'e' BcTpeuaercs B CJIOBax:

Better - 2 pas(a)
late — 1 paz(a)

than — 0 pas(a)

never — 2 pas(a)

4. Jlana cTpoka, B KOTOPOW CJIOBa pa3fesieHbl WM OJHUM MPOOeIoM, WU



3anaToil u mpobenom. IloacuuTaiiTe, CKOJBKO B KaXIoM cloBE OYKB,
COBIAJAOUINX C €ro MepBOil OYKBO.

I[JIH IIpOMe)KyTO‘IHOﬁ arrecrauuu:

Bomnpocs! 1J11 TOATOTOBKH K IK3aMeHY.

1. AlropuTM™MBI: onpeieNieHne, CBOMCTBA, CITIOCOOBI 3aITMCH U BUJIBI.

2. biok-cxeMbl: crocoObl MPEACTABICHUs, OCHOBHBIE 31eMeHTHI. [Ipumepsl
JUTSL pa3HbIX aITOPUTMUYECKUX KOHCTPYKIUH.

3. Bo3HukHOBeHME U pazBUTHE s3bika C. CTaHaapThl si3b1ka. SA3bIk C++.

4. OcHOBHbBIE OOBEKTHI sI3bIKA: aN(aBUT, JIEKCEMBI, TAHHBIX.

5. KoHctanThl, naeHTUPUKATOPHI, IEPEMEHHBIE.

6. Tumnbl qaHHBIX. MHOKECTBO 3HAYEHUW W MHOXKECTBO ONEpalvii Ha TUIIE
JMaHHbIX. Onepannu 3aMeCHHUS.

7. IlpaBuna 3anucu mnporpamm Ha sizbike C. CTpykTypa mporpaMMbl Ha
a3bike C.

8. ®opmaTupoBaHHBIA  BBOJ/BBIBOJI  JIAaHHBIX  PA3JIMYHBIX  THIIOB.
Cneundukaropsl. [Ipumepsr.

9. CranmapTHbIC MMOTOKH BBOJIa-BBHIBOJAA JMAHHBIX. MaHMITYJISTOPHI TOTOKA.
[Ipumepsr.

10. KommenTapuu. Ympasistoiiye nocienoBaTeabHocTu. [Ipumepsi.

11. Omeparop mpucBauBanus. Apudmernueckue omneparuu. [Ipuopurers
BBINIOJTHEHUA onepanui. [Ipumepsl.

12. Jlormyeckue omepanuu: YCIOBHbIE U moOuUTOBBIe. Onepaiuu
otHouenuii. CaBuroBbie onepanuu. [Ipumepsr.

13. Marematuueckue ¢pynkuuu. [IpeodpazoBanue tunos. [Ipumepsr.

14. TTpocroii onepatop. CoctaBHOM onepatop. [Ipumepsi.

15. Oneparopsl BeIOOpa: ycioBHbIHM onepaTop if. IIpumepsi.

16. Oneparopsl BEIOOpa: onepaTop-nepekodarenas swich. [Tpumepsr.

17. Onepatop uukia c npeayciouem. [Ipumepsi.

18. Omneparop nukia ¢ moctycinouem. [Ipumepsr.

19. Oneparop nukia c napamerpom. [Ipumepsr.

20. OyHKIUHU MONB30BATENS: ONMCAHUE, BbI3OB. JIOKagbHbIE M TJI00AIbHbBIE
nepemeHHsbie. [Ipumepsr.

21. Oynkuun nonb3oBatens. [leperpyska ¢yHKInNA. 3aroioBOYHbIC (aNIIBI.
[Ipumepsl.

22. Pexypcus: moHsTHE, peKypcuBHas Tpuaaa. [Ipumepsl pemienus 3amad
PEKYPCUBHBIM CTIOCOOOM.

23. YkazaTenu: yka3zaTelu Ha OObEKThI, yKa3aTelu Ha (PYHKIMH, yKa3aTelb
Ha yKa3aTelb.

24. OpgHOMEpHBIE MACCHUBBI: OOBSBJICHUE, WHUIMAIW3AIUA, TeHepalus u
BbIBOA. OmnpeneneHus pazmMepa naMaTu il OJHOMEPHOTO MAaccuBa. YKazaTeinu U
MaCCHUBBI.



IIpumeps! 3agaHuii (JIMHEHHBIA AJITOPUTM)

CocTaBHUTh IPOrPAMMY /ISl BEIYUCICHHS (DYHKIMH
y =8/tge* —0,35-107" +]sin x|

4) y=a+ b + In‘x3‘ +0,11-10° - ctgb
5 Y= arctgx® —ctg’x +0,41-10" +¢*
Q= ‘sin2 y —cos® x‘ +5-Iny—0,3-10"2

3)

6)
7) Y= arctgx® —0,53-10°® + arcsin x

g Y= arctgx® —0,75-10° + e* —e™* +ctgx

a
S =3/Injcos®* x| + —— +0,71-10 " + Ig x
yinjeos® x| + "= :

9)
0 V- X[ +0.78-107%° +-ctgx + Igx
1) y =arctgx —0,45-107"° + |e* —12‘ + ctgx

12) 2= ¥x* -ctg(x +1) —0,35-10™"°

IIpuMepsl 3agannii (AJITOPUTM - BETBJICHHUE)
CocTaBUTb MPOTrpaMMBbI JIJIsl BEIYUCIICHUS 3aIaHHBIX (PYHKIIUN.

5X, x<0
y=46X, 5>2x2>0
X, X>5
sinx, x<0
y=4c0sX, 45>x>0
ctox, X > 45

IIpuMepsI 3agaHnil (AJITOPUTM - HIMKJ)
CocTaBuTh MPOrpamMMBbl AJIs1 BEIYKMCICHUS 3aIaHHBIX CYMM, TPOU3BEICHUN U
TaOyIMpoBaHUs (PYHKIIMI Ha 3aJaHHOM MHO>KE€CTBE TOUEK.

N N
S =) log,li _N(i 1 1)2
; 95 | S iZ_l:(url) |

N N
P=T]e P=T1G-3)
i=1 - =1

y =sin®(x+1)

y =sin X + Cos X — Ctgx ,
x<[10,70] ar h=10 11 x €(30°,45°,60°,75°,90°)



IIpumeps! 3agaHuil (MaCCHUBBI)

1 Beectu wmaccuB A(N). DineMeHTbl C HHAEKCAMH KpaTHBIMU TpeM
YMEHBIIIUTH B JIBa pa3a, a 3JIEMEHThI C UHACKCAMHU KPATHBIMU 5 YBEIUYUThH B TPU
pasa. BeiBeCTH NOITy4YEHHBIN MACCUB HA I1€YaTh.

2 Beectu maccuB A(N). N kpatHo 3. [IpeoOpa3oBaTh MacCuMB Tak, 4TOOBI
anemeHTHI OT 0 10 N/3 ObLIM 3aMeHEHBI Ha HYJIH, a 3JIeMeHTH oT 2/3 mo N -
yBEJIMYEHBI B JBa pa3a. BriBecTu MCXOHBIA M MpeoOpa3oBaHHBIA MAacCHUBBI Ha
1eYaTh.

3 3amoJIHUTh MAacCHUB Yi€HaMU HaTypajbHOro psana (1, 2, 3.....) 1o Tex nop
MOKa UX MPOU3BEJCHUE HE CTaHET OOJIblle Harepe ] 3aJjaHHoro yucia M. BeiBectu
Ha I€4YaTh MPOU3BEICHUE U YNCIIO JIEMEHTOB MAaCCHBA.

4 3anonauth MaccuB A(N) 4eTHBIMU WICHaMHM HaTypajibHOro psga (2, 4,
6.....) 10 TeX TMOp MOKa UX MPOU3BEJICHNE HE CTAHET OOJIBIIE MPOU3BOJILHOTO YUCIA
M. Haiitn cymMMy 3JIEMEHTOB psiia U UX YHCIIA.

5 3agath MaccuB A(N), N=K+M. DnemeHnTsl MaccuBa ¢ uHaekcom ot 0 110
K - 4neHsl HaTypalbHOTrO psifia KpaTHBIE 2, OCTAJIbHBIE - KpaTHbIE 5. Halitn cymmy
U TPOU3BEJEHUE DHIEMEHTOB MacCMBa W YacTHOE OT JEJIEHHS CyMMbl Ha
IIPOU3BEJCHUE.

6 Bectr maccuB A(N) u3 wirenos psma A(I)=31?. Uncio 4wieHOB psza
orpanndensl no ycioButo A(D)XM, rome M>>1. Haiitu cymmy 4jeHOB psjaa
KPaTHBIX JBYM U MIPOU3BEJACHUE WICHOB Psiia KPATHBIX TPEM.

7 Beectu maccuB A(N, M). TpancnnoHHpOBaTh 3Ty MaTpUILy, T.€. 3AMEHUTh
CTpOKH cTOJI01IamMu. BrIBECTH Ha medaTh UCXOAHBIA U TIPeoOpa30BaHHbBIN MACCHBBI
B BUJIE MATPUIIBI.

8 Bsectu maccuB A(N, M). OnpenenuTh KOJIUYECTBO MOJOKUTEIBHBIX U
OTPHULIATENBHBIX AJIEMEHTOB.

9 Bectu maccuB A(N, M). Haiitu makcuManibHbIE 3JEMEHTHI Ka)I0TO
CTOJIOIA U 3aITMCaTh UX B OTJEIbHBIA MAaCCHUB.

10 Beectu maccuB A(N, M). Haiitu MUHHUMAaJIbHBIE SJIEMEHTHI KaXKJION
CTPOKH U 3aMUCaTh UX B OTACIbHBIN MacCHUB.
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