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HaunmenoBanue JIomKHOCTB, 0)4(0)
Kadeapbl y4.CTETEeHb,y4.3BaHUE pa3zpaboTurka
UTUC Cr.npenojaBarenb Haranscon A.B
UTUC Cr.npenojaBareb buxkeeBa H.I'.
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noApa3eaeHus
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CormacoBana VyebHo- 30.05.2023 7
METOINYECKUN
COBET UHCTUTYTa
Onobpena VY4eHslii COBET 30.05.2023 9
WHCTHYTa




1. Heanb, 3a1a4M ¥ IVIAaHUPYEMble Pe3yJbTAThl 00y4eHHsl 0 JUCIHHUILJINHE

[lenpt0 OCBOEHUS NUCHUIUIMHBI AJITOPUTMH3AIUS W MPOTPAMMHPOBAHUE
SBIISIETCS 3HAKOMCTBO OOYyYalOIUX C OCHOBHBIMH MPHUHIUIAMH Pa3pabOTKH
QITOPUTMOB M UX MPOTPAMMHON peann3aiii Ha TPOIETYPHBIX S3bIKaX BBICOKOTO
YpOBHsI, IPUOOpPETEHNE HABBIKOB B pa3pabOTKe aOCTPAKTHBIX THIOB JAaHHBIX M
AITOPUTMOB JJIS BHITIOJTHEHUS OTepaIuii HaJl HUMHU. B KauecTBe OCHOBHOTO SI3bIKa
BbIOpaH s3bIk C++, TIOCKOJNIBKY Ha HEM XOpOIIO PEaTu3yIOTCS OCHOBHBIC
CTPYKTYPBI JJaHHBIX

3amauaMy JUCIUIUIMHBI SBISIOTCS: TPUOOpPETEHUE 3HAHUNW W yMEHUH B
pa3paboTKe aJrOpUTMOB PabOTHI C THUIIOBBIMH CTPYKTYpaMH JaHHBIX, BIAJCHUS
S3BIKOM TIpOrpaMMupoBaHus Cu++ B TaKOW CTEMEHHW, YTOOBI pemiaTh 3aaadyd
00paboTku JHOOBIX BUAOB HMH(popMaruu. OBJaieHUEe CIOcOO0aMu ONTHMH3ALNU
MPOTPaMMHOTO KOJa.

KomriereHnn u uHAMKATOpbl, GOpMUpPYEMBIE Y 00YUaAIOIIUXCS:

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIU KO,Z[ U HAMMCHOBAHUC HWHAWUKATOPA

OIlIK-14.1 -  Cnocoben  pa3pabarbiBaTh

OIIK-14 - Criocoben  pa3padaThiBaTh | guropurmbl IS pelleHHs TPAKTHYECKHX 32124
ArOPUTMBL u KOMITBIOTEPHBIE
IPOrpaMMBL, IIPUTOIHBIE g | OlIK-142 - Crocober  paspabarsiBarh
MPAKTHYECKOTO PHMEHEHHS KOMITBIOTEPHBIE TPOrPaMMBI, PUTOIHBIE IS
[PAKTHYECKOTO TIPUMEHEHUS]

2. MecTo mucuMnjanHbl B cTpykrype Ol

[IpenmecTByroye TMCIUILIUHBI (Moayn), npaktuku, HUP, np.

[Tocnenyromnume qucuUIuIMHbL (MOynH), npaktuku, HUP, np.: Beimonnenue,
MOATOTOBKA K TPOIEAYPEe 3aIMUTHI U 3alATa BBHITYCKHON KBATM(PUKAIIMOHHON
paboThI

3. CTpyKTypa H coJep:kaHue TUCHUTLTHHBI
CTpykTypa IMCUHNIHHBI
st ounolt popMbl 0OydeHUS

Buz yue6HON paboThI Becero | Bcero | Cemecrtp
3E 4acoB 3
OBIIAA TPY AOEMKOCTbDb JUCHUITJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 63 63
AVIUTOPHAS PABOTA 1,44 52 52
Jlexuun 0,22 8 8
[TpakTyeckue (CeMUHAPCKUE) 3aHATHS - -
JlaGopatopHbie paboThI 1,22 44 44
CAMOCTOSTEJIbHA I PABOTA OBYUYAIOUIETOCS | 1,56 56 56
[IpopaboTtka yuyebHOTO MaTepuaa 0,56 20 20
Kypcogoii npoekt - - -




Kypcosas padota - - -

IToaroroBka K MPOMEXyTOUHON aTTeCTAILIUU 1 36 36

[IpomexxyTouHas aTTecTalus: 3

Conep:xanue TMCHUILUIMHBI, CTPYKTYPHUPOBAHHOE 10 pa3jaejaaM U
BH/aM 3aHATHH

Paszpenst Pacnpenenenue @opMmbl 1 | MHIEKCHI HHOAUKATOPOB
JUCLIUILINHEI 2 TPYAOEMKOCTH BH/T (bopMHUpyEMBIX
§ 10 BUJIaM y4eOHO# paboThl | koHTpos KOMITETCHITH
© = t) : ©
= S < o <
o 5 a, ° o
M () © a, s
= 8 = S
Paznen 1. 3 1 - - 2 TK1 OIlK-14.13
AJropurmMuyeckas

CHUCTEMA U €€
COCTaBHBIC YaCTH.

Pazgen 2. OcHOBHEIE 4 1 - - 3 TK2 OIlK-14.2 3
MIOHSTHS 5
MPOCTEUIINE
CpeacTBa
AITOPUTMUYCCKUX
SI3BIKOB
MPOrPaMMHUPOBAHHS

Paznen 3. 65 6 44 - 15 | TKI1, TK2, OIIK-14.1 V.B
ITporpammupoBanue TK3 OIlK-14.2V,B
Ha CH++

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

UTOTO 108 8 44 56

Conepskanue TUCUMILIHHBI

Pazgen 1. AuroputMpuueckas cucreMa M €€ COCTaBHBIE  YaCTH.

AnropuTMuYeCcKas CUCTEMA KaK COBOKYINHOCTb CPEJCTB U MOHSATHUU.
[TonsiTvie anroput™a U uUcnonHuTENs anroputma. [Ipencrapnenue naGopmalu B
BU/JIE JJAHHBIX: [TOHITHE O BBOJE/BBIBOJE; BXOJIHBIE, BBIXOJHBIE U IPOMEKYTOUHBIE
nanHble. CucreMa KoMaHl UCOIHUTENS. CocoObl MPenCTaBICHUS aJrOpUTMOB.
CaoiictBa anropurMa. CrnocoObl 3anucu anroputma. OCHOBHBIE 3JIEMEHThI OJIOK-
cxeMbl. Bunael anroputmoB. lIpeacraBieHne B KOMIBIOTEPE LENBIX YHUCEI.
[IpeacraBienre B KOMIBIOTEpE JEWCTBUTENBHBIX uHcesl. CpencrBa 3amucH
aJIrOPUTMOB.

Pa3nen 2. OCHOBHbIE MOHATHS U MPOCTEHIINE CPEACTBA AJTOPUTMUUYECKUX
A3BIKOB IPOrPaMMHPOBAHHUS.

[lonsiTe A3bIKA NPOTrPAMMUPOBAHMS BBICOKOrO ypoBHA. IloHATHE O
WCIIOJIHUTEJIE MPOrPaMMBbl Ha SI3bIKE BBICOKOTO YpOBHS. COCTAaBHBIE YACTH S3bIKA
BBICOKOT'O YPOBHs: an(aBUT, CUHTAKCUC, ceMaHTHKa. Oneparop Kak JOIMYeCcKd
3aBEPIICHHAsT KOHCTPYKIMS aJITOPUTMHYECKOTO s3bIKa IIPOrPaAMMHUPOBAHMSL.
Pasznuynble KiaccupuKaluy onepaTopoB: UCHIOIHSIEMbIE U HEUCITOJIHSAEMBIE,




IPOCThIE U COCTaBHbIE. Pa3nuuHble kiaccuUKaMKU TUIOB JAHHBIX: MPOCTHIE U
CTPYKTYpUPOBAHHbIE, CTAaHAAPTHBIEC U OIpenessieMble moJib3oBareneM. CUHTaKcHC
M CEMaHTHKa olepaTopa MPUCBAaWBaHHA, 3HAKOMCTBO C  ONEpaToOpamu
BBOJIa/BBIBOJIA

Paznen 3. [IporpammupoBanue Ha C++

Coznanne TpOCTEHIIMX MPOEKTOB B cpeie MporpammupoBaHusi Microsoft
Visual Studio. Pacmmpenuss (tumel) ¢aiioB, co3maBaeMas B Ccpele
nporpammupoBanus Microsoft Visual Studio. CtpykTypa mporpaMMbl Ha SI3BIKE
C/C++. Tunsl ganabix. OnepaTopsl BBOAA U BBIBOJA JaHHBIX. DOpMaTHPOBAHHBIM
BBOJI/BBIBOJI JAHHBIX pPa3iMuHbIX THUMOB. CTaHJapTHBIE MOTOKH BBOJa-BBIBOJA
naHabX. KoHCTaHTBl. YMCIOBBIE KOHCTAHTHI: IIEJIOYUCIICHHBIE KOHCTaHTHI,
BEIICCTBCHHBIE KOHCTAHTBI, CHUMBOJIbHbIE KOHCTaHTBI, CTPOKOBBIE KOHCTAHTHI,
MEPEYNCINUMbIE KOHCTaHTHL. [lpucBamBaHue. ApudMETHUYECKHE OIEpaliu.
IIpuopureTsl  onepaumii. Jlormdeckne omnepanuy. ONEpauydyd  OTHOIICHUM.
Martematuueckue ¢pynkiun. [Ipeodpa3zoBanue TUIIOB.

Hanucanwe, BBOX, OTIagka W TECTHPOBAHHWE TMPOTPaAMM JIMHEHHOM
CTPYKTYpPHI. Y CIIOBHBIE KOHCTPYKIIUU BeTBIeHUs B si3bike C++. Konctpykuun if, if
else, switch. Omneparopsl BbIOOpa: ycloBHBIM omeparop If, omepatop-
nepekimoyarens SWich. CHHTaKcHC YCIOBHOTO oOIepaTopa C OJHOM BETBBIO
(memomHOe BeTBiIeHHE).CHHTAKCUC YCIIOBHOTO OTlepaTopa C JABYMS BETBAMHU
(monHOE BeTBiICHME). BiiokKeHHBIE YCIOBHBIE omneparopbl. [1opsiioKk BHITIOTHEHHS
ycnouid. Oniepatopsl epexoja: goto, break, continue, return.

Hukinbr B s3pike C++. Luka for u ero mapametpsl. Lukn while, npuHuumb
UCIIOJIb30BaHMs. BbIOOp KOHCTPYKIIMH IUKJIA B 3aBUCUMOCTH OT YCJIOBHSI 3aJa4H.
Omnepatophl IUKJIA: UK C TPEIYCIOBHEM, C MIOCTYCIOBHEM, ¢ mapameTpoMm. Lluk
¢ npenyciaoBueMm while. Iukn ¢ mocrycnoBuem do...while. Iukn ¢ mapamerpom
for. PexomeHmaruu 1mo BeIOOPY IHKIIA.

Omnucanvie GyHKIME TOJIb30BaTels: OOBSABICHUE W BBI3OB. Ileperpyska
byHKIMA. YKa3aTenu: Ha 00bEKT, Ha (PYHKITHIO, HAa YKa3aTellb.

OmHOMEpHBIE MAacCCHBBI: OOBSBICHUE, WHHUIIMATM3AIUs, 3a7add TIOWCKa,
3aMEHbl U TIEPECTAaHOBOK JJIEMEHTOB MAaCCHBa, 33Ja4d COPTHPOBOK DIIEMEHTOB
MaccCHBa.

JIByMepHBIE MaCCUBBI: 3a7]a4i MTOMCKA, 3aMEHBI I CyMMHPOBAHUS JIEMEHTOB
JBYMEpPHOTO MaccuBa. JIByMepHbIE MAaCCUBBI: 3a7]aul COPTUPOBOK U MEPECTAHOBOK
B IByMEPHBIX MacCCHUBaXx.

CuMBOJIBHBIE TaHHBIE U CTPOKU. DYHKIINU pabOThI C HUMHU

TeMaTn4yeckuil IVIaH NPAKTHYECKUX 3AHATHI
JlaHHbI{ BUJT pabOTHI HE TIPEAYCMOTPEH YICOHBIM IUIAHOM.

TemaTn4yeckuii IIaH JJ1a6o0paToOpHBIX padoT
Jladoparopnasi pa6ora 1. Hanucanue, BBOJ, OT/iaJKka U TECTHUPOBAHUE
OporpaMM JIMHEMHON CTPYKTypbl Ha s3bike C++. Tumbl gaHHbIX. OnepaTtopsl
BBOJIa M BbIBOJA JaHHBIX. DOpMATHUPOBAHHBIN BBOJI/BBIBOJ JIAHHBIX PA3TMYHBIX
tunoB. CTaHIapTHBIC IOTOKH BBOJIAa-BBIBOJIA TaHHBIX (4 vaca).
JlaGopaTopHasi paGota 2. AJNropuTMHYEcKas CTPYKTypa — BETBJICHHE.
Omneparop If. [ToctpoeHne porpamMm ¢ aIrOPUTMAMH BETBJIICHUS: C OJTHOW BETBBIO



(HermoIHOE BETBJICHKE), C ABYMs BeTBsIMH (I10JIHOE BeTBIIeHHUE) (4 yaca).

JlabopaTtopnas paGora 3. IlocTpoeHwe mporpamMm C aJrOpUTMaMH
BeTBIeHUs:  ompeaenenne O[3 s marematudeckux — QyHKIUH U
porpaMMUpOBaHue pepbIBaHui nmporpaMMbl. OnepaTopsl niepexona: goto, break,
continue, return.Oneparop-niepexirodarens SWich (4 gaca).

Jlabopatopnasi paGora 4. Pa3zpaborka mporpaMm C ajJropuTMaMu
MUKIHYECKOW CTpyKTyphl. CuérHbi omepatop mmkia for. Pemenume THIIOBBIX
3aJa4 C WCMHOJb30BaHUEM IUKIOB. TaOymupoBanue QyHkuuu. Boerancienue
CYMMBI, ipou3BeicHus. BiioskeHHble UKITBI (4 yaca).

JlaGopaTtopnass paGora 5. IlocTpoeHue mnporpamMm C ajarOpuTMamMu
MUKINYECKON CTPYKTYphl. MTepanmonnsie mukisl. Oneparop uukia while. Luki ¢
IpeycIOBUEM, C IOCTycloBUeM. PexoMenaaiun o BeIOopy nukia (4 gaca).

JlabopaTtopnasi pabora 6. Onucanue QpyHKIMI MOIb30BaTENSA: OOBIBICHUE
U BBI3OB. PekypcuBHbIe hyHKIMU (4 yaca).

JlaGopaTtopuass padora 7. OpgHOMEpHbIE MAaCCHUBBI: OOBSBICHUE,
WHUIMAINA3AIKS, 3a/1a4d TIOUCKA, 3aMEHBl U TMEPECTaHOBOK AJIEMEHTOB MAacCHBa,
3a]1a4i COPTUPOBOK 3JICMEHTOB MaccuBa. (8 4acos).

JlabopaTtopnasi paGora 8. Pemienue 3aay ¢ 0OJHOMEPHBIMU CTATHUYECKUMU
MacCUBaMHM METOJAMH CTPYKTYPHOTO MPOTpaMMHUPOBaHUS. AHaIU3 KOJOB
IIporpamm c rnepeaaveit mapaMmeTposn (4 yaca).

Jlabopatopuass pabGora 9. Jlmmammdueckme wmaccuBbl. PabGota co
BJIOYKEHHBIMH ITUKIaMH (4 Jaca).

JlaGopaTopHasi padora 10. Pemenue 3amau Ha 00pabOTKy CUMBOJIBHBIX U
CTPOKOBBIX JaHHBIX (4 daca).

Kypcosoii npoekT /kKypcoBasi padora
JlanHBIM BUA paOOTHI HE IPEAYCMOTPEH YICOHBIM TIJIAHOM.

4. OneHuBaHuUe Pe3yJIbTATOB 00y4eHUSs

OrneHnBaHme pPe3yabTaTOB OOYYEHUS IO JUCIUILIIMHE OCYIIECTBISIETCS B
pamMKax TEKYIIEro KOHTPOJS M TMPOMEXKYTOUYHOW aTTecTalyy, MPOBOJUMBIX IO
6ambHO-periTuHroBou cucreme (bPC).

[Ixama oreHKH Pe3ynbTaTOB 00YUYEHUS IO TUCITUTIIINHE:

YpoBeHb CPOPMUPOBAHHOCTH
WHJUKATOpa KOMIICTCHIHUU

o o Huxe "
Breicokuii | Cpennuit Huzkni
3amrann- CpeaHEro
Koz Koz POBaHHBIE |57 85 110 100 o1 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIE- WHIUKaTOpa pe3yabTaThI
TEHIMHM | KOMIIETEHIMH | OOYYEHHs T10 IIxana oneHNBAHHS
HCILUIIIINHE HEYI0B-
ch YIOBJIIET- YA
OTJIMYHO XOpOIHO HeTBOpI/I-
BOPHUTEIBHO
TCJIIBHO
3a4TEHO HE 3a4TEHO

OlK-14 | OIK-14.1 [HaTb.

OIIPEACIICHUEC ITokazan YpoBeHb | YpoBeHb He 3naer




anroputMa W BBICOKUH 3HAHUH 3HaHUK CBOMCTBA
ero CBOCTBA, ypOBEHb IroOpuT™Ma U HU3KHH. ITOpUTMA,
CIIOCOBEI 3AMUCH SHaHMi ero Jlomyckaer | anropuTMud
CBOMCTB CBOJCTBa, OLIMOKH NpU €CKHe
aNropuTMa,
aNropuTMa, croco6oB 3armcu CTPYKTYPBI,
AITOPUTMHICCK CIIOCOOBI 3aImcu ANTOPUTMUY | JOMYCKaeT
HC CTPYKTYPBbI 3anucu ANrOPUTMOB €CKMX rpy0ble
JITOPUTMA U n CTPYKTYp, U OIINOKHU
QITOPUTMUY | AITOPUTMHUY | OMNpEIeTICHU
€CKHe €CKHEe U CBOICTB
CTPYKTYPBI, CTPYKTYpBI aNropuT™Ma.
6e3 omnoboK. OCBOMJI B
o0beme
COOTBETCTBY
oLIeM
porpamme,
HAMEET MECTO
HECKOJIBKO
HE IpyOBIX
OIMOOK
YMETh:
Jemonctpup | demoHCTpHp YactuyHo He ymeer
YET BBICOKOE | YET yMCHHME | JEMOHCTpUp | pa3pabaTeiB
yMeHHe paspabatbiBa | yeT yMeHHe aTh
paspabaTbiBa Th paspabaTbiBa | aNrOPUTMEI
Tb 3¢ PeKTUBH Tb
paszpabaThIBaTh s dexTuBH ble aJITOPUTMBI,
3(1)(1)GKTI/IBHLIG bI€ aJTOpPUTMBI, | COJAEpIKalHe
aNTOPHTME, ITOPUTMBI, | COAepIKalue 6azoBble
cojlepiKaLiye coziepIKaIye 6azoBble ANTOPUTMUY
6a30BbIC ANTOPUTMUY ecKue
GasosbIe ITOPUTMUY €CKHe KOHCTPYKIIH
AITOPHTMHYIECK eckue KOHCTpYKIM | H. Pemrenne
ue KOHCTPYKIIU U. 3a71a4
KOHCTPYKILIUH. u. He JomyckaeT | HEMOJHOE, C
JIONYCKaeT | He3HAYMWTeNb | OIIUOKaMH
OIKMOOK NPH | HbIE OMINOKK
pemeHnu npu
3a1a4 peleHnn
3amaq
BJIIaJCTh:
I'nmy6oxo JemoHcTpup ITnoxo He ymeer
BJazieeT yer BJIaieeT pa3pabaTbiB
HaBbIKAMH HaBbIKAMHU XOpo1ue HaBbIKAMHU aTh
paspaboTku paspaboTku HaBBIKK paspaboTKK | aurOpUTMbI
AJIrOPUTMOB, aJITOPUTMOB | Pa3pabOTKU | aIrOpPUTMOB,
JUIA pelieHus UL NTOPUTMOB | JOIYCKaeT
HpaKTquCKI/IX pemenuns JUIA MHOTO
3anau MpPaKTHIECK pemnieHus omHOoK
nX 3a71a4 MIPaKTHIECK
uX 3a71a4
3HaTh.
OCHOBHBIE B nmonHoit 3HaeT Jomnyckaer He 3naet
OHSITUS S3BIKOB obbeme OCHOBHBIE rpyOble OCHOBHBIE
IPOrpaMMHPOBA 3HaeT TIOHSTHS OLIMOKH B TTOHATHS
OCHOBHBIE SI3BIKOB orpe/iesIeH! SI3BIKOB
OIIK-14.2 HUA, BUJIBL TOHSATHS NpOrpaMMHUp | $X M BUAAX | HPOrPaMMH
A3BIKOB SI3BIKOB OBaHUS, S3BIKOB pOBaHu,
NpOrpaMMHUpoOBa | mporpammup BHJIBI IPOrpaMMHup BU/IBI
HUs, COCTaB OBaHWU, SI3BIKOB OBaHUS U SI3BIKOB
CHUCTCMbI BHBI nporpamMmmMup COCTaB IporpaMMHu
IPOrpaMMHpPOBa SI3BIKOB OBaHWUS, CHCTEMBI poBaHus,




HUS IpOorpamMMup COCTaB porpaMMup COCTaB
OBaHMUs, CHCTEMBI OBaHUS CHCTEMBI
COCTaB IIpOrpaMMup MIPOTPaMMHU
CHCTEMBI OBAHWUSL. pOBaHHS.
nporpammup | Jlomyckaet
OBaHMA. HE
3HAYUTEJIbH
bl€ OIIMOKH.
YMETh:
be3 ommbok Xoporo ITnoxo He ymeer
pemaer yMeeT pemaer pemars
THUIIOBBIC pemars THUIIOBBIE 3aJa4M Ha
perath 3aJa4M 1o THIIOBBIC 3aJa4M 10 S3BIKE
THIIOBBIE 38.04H NporpaMMup | 3aJauv [0 | MPOrpaMMHp | TPOrpaMMHU
OBaHMIO HA | IIPOrpaMMHUp | OBAHHMIO Ha poBaHUA
o A3BIKAX OBaHMIO Ha SI3BIKAX
NpOrpaMMHUpOBa | ggicokoro A3BIKAX BBICOKOTO
HHIO Ha A3bIKax YPOBHSA BBICOKOT'O YPOBHA
BBICOKOTO HPUTOTHBIE YPOBHS MIPUTOTHBIC
YPOBHS JUISt MIPUTOTHBIC ULt
[IPUTOJHBIC IS MPaKTHYECK TSt HNPaKTHYECK
NPAKTHHECKOTO oro HNpPaKTHYECK oro
NPUMEHEHHUS oro MIPUMEHEHHS
HPUMCHCHUA NPUMEHEHHUST | , IOMYyCKaeT
, JIOIyCKaeT MHOT'O
HeOobIIIe omKooK
OLIHOKH
BJIAJIETh:
Ha BbIcOKOM Xoporo PazpabareiB | He Bnageer
HaBbIKaMH ypoBHe, 6e3 | pa3zpabarbiBa aer HaBbIKAMHU
paspaboTku omKooK eT KOMIBIOTEPH paboTtku
KOMITBIOTCPHBIX | haspagarsiBa | mporpammu ble HpOrpaMMH
Nporpamm, er blE KOJIBI, C | TPOrPaMMH |  BIX KOJIOB
IMPUT'OJHBIX JIA KOMIIBIOTEPH | HE3HAYUTEJIb BI,
MPaKTUYECKOTrO bIE HBI MU JOIyCKaeT
HpYMEHEHHUS OIIMOKaMH MHOT'O
omHOoK
O1ieHOYHbBIC Mar€pualibl I IPOBECACHHUA TCKYHICTO KOHTPOIA H

MIPOMEXYTOUYHON aTTeCTalluM NpuBeacHbl B [IpunokeHun k paboueld mporpamme
JVCLUIUINHBL.

[ToTHBIN KOMIUIEKT 3aJIaHU ¥ MaTepPHAIOB, HEOOXOIUMBIX /IS OLICHUBAHUS
pE3yNbTaTOB 00YUYEHUS 110 NUCIUIUIMHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.



5. Y4eOHO-MeTOMMYecKkoe U nHGOpMALIMOHHOE OOecrieYeHre TUCHUIITMHBI
5.1. Y4eOHO-MEeTOIMUECKOE 00ECIIEUEHUE

5.1.1. OcHoBHas nuTeparypa

1. IBanoga I'. ITporpammupoBanue : yueonuk / UBanosa I'., C. —
Mockga : KnoPyc, 2022. — 426 c. — 15BM 978-5-406-09829-5. — I1BI:

BUp3://600K.ru/600K/943869 (nata obpamienus: 21.03.2023). — Texkct
BJIEKTPOHHBIMN.

2. AugpuanoBa, A. A. AaroputMu3zanus 1 IporpaMMHUpPOBAHUE.

[TpakTukym : yue6Hoe mocobue / A. A. Aunpuanosna, JI. H. Mcmarunos, T. M.
MyxtapoBa. — Cankrt-IletepOypr : Jlans, 2022. — 240 c. — 15BM 978-5-8114-
3336-0. — TekcT : anmekTpoHHbIH // JIaHb : 3IE€KTPOHHO-OMOIMOTEYHAS] CHCTEMA.

— OBI': Bp3s://eJlanbooK.co1/600K/206258 (mata obopamenus: 21.03.2023). —
PexxuMm nocryma: st aBTOpU3. MOJIb30BaTEIICH.

3. Pauees, C. M. [IporpammupoBanue. Jlaboparophsiii npaktukym / C. M.
Panees. — Cankr-IlerepOypr : Jlans, 2023. — 104 c. — 1$BM 978-5-507-45194-
4. — TeKcT: 351eKTpOHHBIH // JIaHb : 37€KTPOHHO-OMOJIMOTEYHAS CCTEMA. —

OBI': B&p3://eJlan6ooK.cota/600K/292907 (nata obpamenus: 21.03.2023). —
PexxuMm noctyma: st aBTOpH3. MOIB30BaTEICH.

4. TlporpammupoBanue. COOpHHK 3314 : yueOHoe nmocobue st By30B / O.

I'. Apxunos, B. C. baracoga, II. B. I'peukuna [u ap.] ; Ilox penakiueir M. M.
Mapana. — 2-e usn., crep. — Cankr-IletepOypr : Jlans, 2022. — 140 c. — 15BM
978-5-507-44322-2. — TekcT : 31eKTpOoHHbIH // JIaHb : 2IeKTpOHHO-0MOIMOTeYHAas
cuctema. — [1BI': [B@p3://e/landooK.con/600K/223418 (nata oOparieHus:
21.03.2023). — Pexwum JtocTyna: i aBTOPHU3. TOJIb30BaTEIICH.

5.1.2. lonnonHUTENbHAS IATEPATYPA

1. Axymnu, U. JI. MaTematnueckoe nporpaMMUpOBaHUE B IPUMEPAX U

3agavax / W. JI. Akynud. — 4-e u3z., crep. — Cankr-IlerepOypr : Jlans,.2022. —
348 c. — 13BM 978-5-507-44635-3.— Tekct: a1exkTpoHHbIH // «JlaHb :
ANEKTPOHHO-OnbOMMoTeuHas cuctema. — OBI'.:: Bp3://e.Jlann6ooK.cot/600K/23 1488
(mara obpamenus: 21.03.2023). — Pexxum goctyma: Jijis aBTOPU3. MOJIb30BaTEIIEH.

2. Mona H. Uudopmaruka. Koncnekr nekiuii : yaebHoe mocodue / Morma
H., 1. — Mockaa : KnoPyc, 2021. — 258 c. — 15BM 978-5-406-04877-1. —
[1BI': Bap3://600K.ru/600K/938020 (nata oopamenus: 06.03.2023). — Tekcr :

AIEKTPOHHBIN.

3. IIporpammupoBanue: OCHOBBI AITOPUTMHU3AINH U IPOTPAMMUPOBAHUS :
yuebnuk / H. U. Ilapdunosa, A. H. IIsuibkun, b. I'. Tpycos ; nox pen. b. I'.
Tpycosa. - M. : Akangemus, 2012. - 240 c. - (Bricuiee npodeccuoHanbHOe
oOpa3oBanue. bakanaspuar). - 1$BM 978-5-7695-9149-5. - Tekcr



HCHOCpC,Z[CTBCHHBIfI.

4. [IporpaMMHpOBaHKUE U OCHOBBI AITOPUTMH3AINH | yueOHOE MOCOOUE TSt
By30B / B. I'. JlaBb110B. - 2-¢ u3n., crep. - M. : Boicm. mik., 2005. - 447 c. : ui. -
(Beicmiee obpazoBanue). - 13BM 5060044327 - TekcT : HEMOCPEACTBEHHBIM.



NudopmanuonHoe odecredyeHue

DONEeKTPOHHBIE U HHTEPHET-PECYPCHI

Ne HanmeHnoBaHue 2JIEKTPOHHBIX U UHTEPHET-PECYPCOB Ccbuika
n/m
1 |DnmexTpoHHO-OMOIMOTEYHAs crcTeMa «JIaHb» https://e.lanbook.com/
2 |DnexTpoHHO-OMOIMOTEeUHas cuctemMa «ibooks.ru» https://ibooks.ru/
3 |DraexkTpoHHO-OMOIHOTEYHAas cucTeMa «hook.rux» https://www.book.ru/
4 [Tlopran «OTKpBITOE 0Opa30BaHHE https://npoed.ru
5 |Poccwuiickas HanroHanbHAs OMOTUOTEKA https://nir.ru/
6 |KubepJlenunka https://cyberleninka.ru
7 |Texuwueckas OMOIHOTEKA https://techlibrary.ru
8 |HaumonamwsHast sekTponHast 6ubaroreka (HOB) https://rusneb.ru/

[Mpodeccuonansubie 6a3bl AaHHbIX /| MHOOpMAIMOHHO-CIIPaBOYHBIC

CUCTEMBI
Ne | HammenoBanue npodecCuoHaTbHBIX 0a3 Anpec Pexum nocrymna
n/n JTAHHBIX
1 |OdunmanbHbIi uHTepHeT-nopTan,  http://pravo.gov.ru http://pravo.gov.ru
paBoBOW MHpOPMALIUU
2 |CrpaBouHas paBoBas cucremal http://consultant.ru http://consultant.ru
«Koncynbrant Ilnrocy
3 |CnpaBouHO-TIpaBOBast cucTemMa o http://garant.ru http://garant.ru
3aKOHOATENbCTBY PO

JInueH3noHHoe W CBOOOAHO paCHpPOCTPAHAEMOE MPOTrpaMMHOE

oOecreueHne TUCIUILIMHBI

Ne Haumenosanune Onucanue PexBu3nTeI
/I | IPOrPaMMHOT0 00ECTICYeHHS ITOITBEP K IAOLIUX
JOKYMEHTOB
1 |OnepaunonHas cucrema [losp30BarenbCcKas JloroBop  Nel33/2021 o7

Microsoft Windows 10

orncpanroOHHasg CUCTEMaA

12.10.2021, nmuuensuap - 3A0
«Co¢pr Jlaitn Tpeitn», TtuN
(Bua) JHIICH3UU HENUCKII
1paBo, CPOK JNEUCTBUS
TTUTIEH3UH - OECCPOYHO

Microsoft Office 2019

[TakeT 0(UCHBIX PUITOKEHUN

JloroBop ~ Nel33/2021 o1l
12.10.2021, nmuuensuap - 3A0
«Co¢pr Jlaitn Tpeitn», TtuN
(Bua) JHIICH3UH HENUCKII
1paso, CPOK JNEUCTBUS
TTUTIEH3UH - OECCPOYHO



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 1O TS s extuBHOrqCBOOOAHAS  JIMIICH3US, THII
OHJIANH- B3aMMOJICHCTBYS(BU) JHUIICH3UM - HEUCKI
npernoiaBaTelis U CTyACHTa  |[IPaBo, CpOK JeHCTBUS

TTUIICH3UU - OECCPOUHO.

4 |bpaysep Chrome Cucrtema nouckaCBOOOIHAST  JIUIICH3US, THI]
uH(pOpMaIIUn B ceTH(BHJI) JMIEH3MH - HEHCKI
UHTEPHET npaBo, CpOK JeHCTBUS

TTUIICH3UU - OECCPOUHO.

6. MaTepuajJibHO-TeXHHYECKOE o0ecriedeHne TUCUUIINHBI

HanmenoBanue HaumeHnoBanue yueOHOM [lepeuenb HEOOXOUMOTO OOOPYAOBAHUS U
BUJIa YUEOHOM ayJIUTOpPHUH, TEXHUYECKHUX CPEIICTB OOyUCHUS
paboThI CHenualIn3upoBaHHON
nabopaTopuu
Jlexkun YyeOHast ayTuTOpus st Crnenuanu3upoBanHass  yueOHass  meOenb,
IIPOBE/ICHUS 3aHATUI TEXHUYECKHE CPEJICTBA OOYUCHUS, CITy)Kallne
JIEKIIIOHHOTO THIIA Ul TpeACTaBieHUsl y4yeOHOW uHpopManuu
OonpiIo  ayauTopuu  (MYJIBTHMEIUHHBINA
MPOEKTOP, KOMIBIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHUE, y4eOHO-
HATrJIsITHBIC TTOCOOMS
JlaGopatopubie |YueOHast 1aboparopus Crennanu3upoBaHHOE nabopaTopHoe
paboTsl MPOTrpaMMHON MH)XEHEpUH, | o0opyaoBaHWE MO TPOodHI0 J1adbopaTopuu
ayn. B-608 POrpaMMHOM UH)KEHEPUH,
crienManu3upoBanHas yueOHas mebenp Ha 50
MOCaZ0YHbIX  MECT, KOMIIbIOTEpa C

obecrieueHue

BO3MOXHOCTBKO BBIXOJa B

HNHteprer u

oOecrieueHreM JOCTYyTIa B DUOC,
TEXHHYECKHE CpeacTBa oOydeHus
(MyIBTUMETUITHBIN MPOEKTOpP,
MYJIbTUMEANITHAS JIOCKa, MOHOOJIOK),

HE00X0AMMOE JIMLEH3MOHHOE MPOTPaMMHOE

KomMmnbroTepHslii ki1acce,

Crnenuanu3upoBaHHas yueOHas meOenb Ha 42

ayn. B-610 MOCaJ0YHBIX MecTa, 17 KOMITBIOTEPOB C
BO3MOXXHOCTBIO BBIXOJa B VIHTEpHET U
obecrnieueHreM JocTymna B SUOC,
TEXHUYECKHE CpeacTna o0Oy4deHus
(MynbTUMEIUNHBIM MPOEKTOP, 3KpaH JId
MIPOCKTOPA, MOHOOJIOK), HEO0OXOMMOE
JUIEH3NOHHOE MPOTrpaMMHOE oOecrieueHne

VYuebnas nadoparopus Crenmann3upoBaHHOE nmabopaTopHOe

MH(POPMAIIMOHHOMN obopynoBanue 1o mnpopwio gabopaTopuu
0€301acHOCTH, WH(pOPMAITMOHHOM 0e30MacHOCTH,
ayn. B-615 CrelMaNIn3upoBaHHas yueOHas mebenp Ha 35

MOCaJ0YHBIX MeCT, 15 KOMIBIOTEpOB C
BO3MOXXHOCTBIO BBIXOJIa B VIHTEpHET WU

obecrnieueHreM JocTymna B SUOC,
TEXHUYECKHE cpenacTBa oOydeHus
(MyIbTUMETUUHBIN MPOEKTOpP,




MYJIbTUMEANITHAS JIOCKa, MOHOOJIOK),
HE00X0IMMOE JTUIEH3UOHHOE MPOTPAMMHOE
oOecrmeueHue

KomnberorepHsiii kiacc,
ayn. B-617

Cnenunamu3upoBaHHas yueOHast MmeOenp Ha 24

MoCajiouHbIX Mecta, 21 KOMIbBHOTEp C
BO3MOXKHOCTBIO BbIXOJa B MHTepHET W
obecrnieueHreM J0CTyTa B BUOC,

HEOOXOUMOE JTHIIEH3MOHHOE POTrPaMMHOE
obecrieueHue

KomnbrorepHsiii kiacc,
ayn. B-619

Cnenunam3upoBaHHas yueOHast MeOenb Ha 26

MOCaI0OYHbIX MecT, 21 KommbIOTEp C
BO3MOXKHOCTBIO BbIXOJa B MHTEepHET W
obecrnieueHreM J0CTyTa B SUOC,

HEOOXOUMOE JTHIIEH3HOHHOE POTrPaMMHOE
obecrieueHue

KomnberorepHsiii kiacc,
ayn. B-621

Cnenmam3upoBaHHasi yueOHast MmeOenb Ha 35
MOCAIOYHBIX MecT, 13 KOMIIBIOTEpOB C

BO3MOXXHOCTBIO BbIXOJa B VIHTepHET U
obecrnieueHreM JoCTyTma B BUOC,
TEXHUYECKHE CpeacTna o0Oy4deHus
(MynbTUMEIUNHBIN IPOEKTOP, dKpaH ISl
MIPOCKTOPA, MOHOOJIOK), HEO0OXOaMMOE
JIMIIEH3MOHHOE NPOrpaMMHOE obecreueHne
VYuebnas maboparopust Crenmann3upoBaHHOE nmabopaTopHOe

PEVMHXUHUPUHTA U
yIpaBieHUs] OM3HeC-
polLeccamy,

ayn. B-623

o0opyaoBaHue M0 NpoPuII0 J1adopaTopuu
PEeMH)KMHUPUHTAa U yOpaBlieHust Ou3Hec-
nporeccamMy, CHelHaIN3upOBaHHas y4yeOHas
MeOens Ha 34 mocagouHeIX MecTa, 13
KOMIIBIOTEPOB C BO3MOXKHOCTBIO BBIXO/a B
Wutepner u obecrneueHueM JocTynma B
ONOC, TexHUYeCKUEe CpeacTBa OOyueHUs
(MymTbTHMETUITHBII MPOEKTOP,
MYJIbTUMEINIHAS JI0CKa, MOHOOJIOK),
HEe00X0IMMOE JTMIIEH3UOHHOE MPOTrPaMMHOE
obecrieyeHne

KomnberorepHsiii kiacc,
B-600

Cnenunamu3upoBaHHas yueOHass medenp Ha 30
mocamouHbix  mect, 30  KOMIBIOTEPOB,
KOMITBIOTEPOB C BO3MOXHOCTHIO BBIXOJAa B
WNuTepner u obecrneueHueM JOCTyna B
OUOC, TtexHHMUYECKHE CpeacTBa OO0y4YeHUs
(MynbTUMEIUIHBIA ~ MPOEKTOp,  HOYTOYK,
9KpaH), BUACOKaMEpPHI, HEOOXOAUMOE
JTUIEH3NOHHOE MMPOTPaAaMMHOE O0ecTieueHIE

CamocTosTenpHast
pabota

KomMmnbroTepHslii Ki1acc ¢

CrnenuanusupoBanHas yuyeOHas mebenpb Ha 30

BO3MOKHOCTBIO BEIX0Ja B mocamouHbix  mect, 30  KOMITBIOTEPOB,

HNHuTepHeT u obecriedeHuEM | TEXHHYECKHE cpencTBa o0yJeHus

nocryna B OUOC (MynbTHUMeE-IUIHBIA POEKTOP, KOMIIBIOTEP

B-600 (HOYTOYK), JKpaH), BUJICOKAMEPHI,
MporpaMMHOE 00ecriedeHUE

UuranpHbii 3251 Onbmmotekn | Crnieruanu3upoBaHHas MeOeb,
KOMITBIOTEpHAs] TEXHUKAa C BO3MOKHOCTHIO
Bbixoga B UHTepHer wu obecriedeHuem




nocryna B OMOC, 3kpaH, MyJIbTUMEANIHBIN
IIPOEKTOP, IPOrpaMMHOE 0OecrieueHHue

7. OCo0eHHOCTH OpraHu3anuu 00pPa30BaTeJbHOH [1eATEIbHOCTH JIsl
JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMM 3/10POBbS M HHBAJINI0B

Jluna ¢ orpaHM4YeHHBIMH BO3MOXKHOCTAMH 370poBbi (OB3) M uHBaUIBI
UMEIOT BO3MOXKHOCTh OECHPEMSITCTBEHHO MEpeMEIIaTbcs W3 OJHOTO y4eOHO-
71a00paTOPHOTO KOpITyca B APYTOM, MOAHITHCS HA BCE 3TAXKH yueOHO-1a00paTOPHBIX
KOPITyCOB, 3aHUMAThCSl B YUCOHBIX M MHBIX MOMEIIEHUAX C YIETOM OCOOCHHOCTEH
MCUXO(PU3UIECKOTO PAa3BUTHUS U COCTOSTHUS 37I0POBBSL.

Jlnst o6yuenus nur; ¢ OB3 u MHBaNMIOB, UMEIONIUX HAPYIICHUS OMOPHO-
JIBUTATEIHHOTO arllapaTta, 00eCIeYeHbl YCIOBUS OECIPENATCTBEHHOTO JOCTYIIAa BO
Bce yueOHble momenieHus. MHbopmanys o crnenuanbHbIX YCIOBHUSX, CO3/IaHHBIX
st obywarormxcss ¢ OB3 u mHBanmmMaoB, pasMelieHa Ha caiiTe yHHBEPCUTETa
www//kgeu.ru. HWmMeercs BO3MOXKHOCTHL OKa3aHUS TEXHUYECKOM ITOMOILM
ACCHCTEHTOM, a TAKXKE YCIYT CypAONEPEBOAUMUKOB U TU(PIIOCYPIONIEPEBOTUUKOB.

Hns agantamuu Kk Bocnpusatdio junamu ¢ OB3 u uHBanugamu c
HapYLIEHHBIM CIYXOM CIPAaBOYHOr0, Y4YeOHOro maTepuaga MO0 JUCHUILIMHE
o0ecreunBaroTCs CIEAYIOIIUE YCIOBUS:

- Il JIydilied OpUEHTAllMd B ayJUTOPUHU, TPUMEHSIIOTCS CHUTHAJIBI
OTIOBEIIICHUS O HavaJie M KOHIIE 3aHATHS (CIIOBO «3BOHOKY» MHIIIETCS HA JJOCKE);

- BHUMaHUE CIa0OCIBIMIAINIEro 00YyYaromerocsi MPUBJICKAETCS MeJarorom
KECTOM (Ha TUIeUO KIIAJETCs pyKa, OCYIIECTBIISIETCS] HEPE3KOE TTOXJIONBIBAHUE);

- pasroBapuBas C 00y4arolmMMCS, MEAaroruueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEMIOKCHUAMHU, 00ecTeunBas BO3MOXHOCTh
YTEHUS 10 rydam.

KomrieHcanust 3aTpyHEHHI pPEYEBOTO W HWHTE/UICKTYaJIbHOTO Pa3BUTHS
cinadocabIIaIMX 00y4arouuXcsl IPOBOAUTCS MyTEM:

- ICTIOJIL30BAHMS CXEM, JTUArpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIIHH
C TUTIEPCCHUTKAMH, KOMMEHTHPYIOIIUMHU OTICIbHBIE KOMIIOHEHTHI N300payKEHUS;

- PETyJSIpHOTO TPUMEHEHHUS YNPaXHEHWH Ha Tpaduueckoe BbIICICHUE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- obecriedeHust BOBMOKHOCTH JIJIs1 00YYArOIIETroCs MOJIYYUTh aPECHYIO
KOHCYJIBTAIIHUIO 110 AJIEKTPOHHOH MOYTE 10 MEepEe HEOOXOAUMOCTH.

Jna amantaumm K Bocopusthro jaunamu ¢ OB3 uw uHBanmpamu C
HapyIIEHUSMH 3pPEHUS CIPABOYHOTO, YYEOHOTO, MPOCBETUTEIHCKOTO MaTepuala,
MPEIYCMOTPEHHOrO0  00pa3oBaTeNbHOM  MPOrpaMMOM 1O BBIOpAaHHOMY
HAIPAaBICHUIO TTOJITOTOBKU, 00ECTICUNBAIOTCS CICIYIOIINE YCIOBUS:

- BeJIeTCsl ajanTanus O(UIMABEHOTO caiiTa B ceT WHTEpHET ¢ ydeToMm
0COOBIX TMOTPEOHOCTEH WHBAJIWIOB 10 3pPEHUI0, OOECIEeYMBACTCS HAIUYUE
KpynHOHIPUGTOBOI CripaBOYHOM HH(POPMAIIUU O paCIMCAaHUU YUCOHBIX 3aHATHA;

- IeJaroruyeckuii  paboOTHUK, ero coodeceaHUK (MpU HEOOXOAMMOCTH),
MPUCYTCTBYIOIIUE HA 3aHITHH, MPEACTABISIIOTCS OOyYarouuMcs, TpU  3TOM
KaXK/]IbIM pa3 Ha3bIBa€TCs TOT, K KOMY MeAarorunueckuii paboTHUK oOpaniaeTcs;

- IEUCTBHUSI, KECTHI, TIEPEMEIICHUS TIEAArornieckoro pabOTHIUKA KOPOTKO U



http://www.kgeu.ru/

SICHO KOMMEHTUPYIOTCS;

- mevyaTHass uHoOpMaIlMs MpeaocTaBisieTcss KpynHbIM mpudTom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- oOecrieunBaeTCsi HEOOXOUMBbII YPOBEHb OCBEILIEHHOCTH MOMEIIEHUH;

- IPEIOCTABIISIETCS BO3MOXHOCTh HCIOJIb30BaTh KOMITBIOTEPHI BO BpeMs

3aHITHI U MPABO 3aMUCH 0OBSICHEHUH Ha TUKTO(OH (IO JKEJIAHUIO0 00yUJaIOIIUXCS).

dopma IpoBEIECHUS TEKyIIEH MW NPOMEKYTOUYHOM AaTTECTaAlUU  JJIs
oOyuatomuxcs ¢ OB3 1 uHBaIM0B onpeenseTcs neaarornyeckuM pabOTHUKOM B
COOTBETCTBHUH € yueOHbIM M1aHoM. [Ipu HeoOxomumoctu oOydaromemycs ¢ OB3,

MHBAJIHUY C YU€TOM UX WHIAUBUAYAIbHBIX ICUXO(PHU3NIECKIX OCOOCHHOCTEM
JaeTCsI BO3MOXHOCTh TIPOUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, TUCHMEHHO Ha

OyMmare, MMCbMEHHO Ha KOMIIbIOTEpE, B OpMe TECTUPOBAHMS U T.II., JTHOO
MPEIOCTABIISACTCS OMOJTHUTEIBHOE BpEeMs IJIsl TIOJTOTOBKH OTBETA.

8. MeToguyeckue  peKOMeHJalluM Ui  NpenojaBartejeil 1o
OPraHu3alMu BOCIIUTATEIbHOI Pad0ThI ¢ 00yYAIOIIIMMHUCH.

Metoauueckoe obecrieueHHE TMpolecca BOCHUTAHHUS — OOYYaOLIUXCS
BBICTYIIAET OJJTHUM M3 OTIPEACIAIONIX (PAKTOPOB BHICOKOTO KauecTBa 00pa30BaHUsI.
[IpenogaBaTens By3a, JEMOHCTPHUPYS BBICOKHMN MPOQPECCHOHATH3M, SPYIHUIIHIO,
YeTKYI0 TPAKIAHCKYIO TIO3UIIMIO, CAMOAWCIMIUINHY, TBOPYECKUH TIOAXOJ B
pemieHnn MpoQeCCHOHANBHBIX 33aa4, B XOJA€ 00pa3oBaTeNbHOrO IMpolecca
croco0CTBYET (OPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuszauuu AUCHMIUIMHBI MpPENoOAaBaTellb MOXET HCIOIb30BaTh
CJIETYIOIIE METO/Ibl BOCIUTATENbHOU PabOThI:

- MeTobl (POPMUPOBAHMSI CO3HAHUS JTUYHOCTH (Oecena, JUCIYT, BHYIICHHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NMPUMEpP, CAMOKOHTPOJb, PaccKas, COBET,
yOeXKICHUE U JIp.);

- METO/Ibl OpTaHM3alMM JIEATEIBHOCTH U (OPMUPOBAHUS ONBITA MTOBEACHUS
(3amaHue, OOIECTBEHHOE MHEHHUE, Iearornyeckoe TpeOdoBaHUE, MOpPYyUYEHHE,
NpUyYeHHE, CO3/IaHNE BOCIIUTHIBAIOIINX CUTYAIlUi, TPEHUHT, YIPKHEHHUE, U JIP.);

- METOJIbl MOTHBAIIMH JICITEIFHOCTU U TIOBEeHUS (0100peHune, MooIIpeHne

COLIMAJIbHON aKTHUBHOCTH, NOPHUIIAHUE, CO3/IaHUE CUTYyalluid ycrexa, CO3AaHHe
CUTyalUi JIsl SMOIIMOHATbHO-HPABCTBEHHBIX NIEPEKUBAHUIN, COPEBHOBAHUE U JP.)

[Ipy peanuzauuu JUCHUIUIMHBL IPENOAABaTENb JOJDKEH YYUTHIBATH
CJIEyIOIIME HAapaBJIEHUsS BOCIIUTATENbHOMN 1€ATEIbHOCTH:

I pasicoanckoe u nampuomuyeckoe 60CnumaHue:

- popmupoBaHue y 00yJaromuXCcsi HEIOCTHOIO MUPOBO33PEHUSI, POCCUICKON
UJICHTUYHOCTH, YBAXXECHUS K CBOEH CeMbe, OOILIECTBY, TOCYIapCTBY, IPUHSITHIM B CEMbE
U O0IIeCTBE JyXOBHO-HPAaBCTBEHHBIM U COLIMOKYJIBTYPHBIM ILIEHHOCTSIM, K
HAIMOHAJILHOMY, KYyJIbTYpPHOMY ¥ HCTOPHYECKOMY HacleAuio, (OopMHpPOBaHKE
CTPEMIICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBanue y oOy4aromuMXcsi AaKTUBHOM T'pa)XIaHCKOM IMO3UIHH,
OCHOBaHHOM Ha TPAULIMOHHBIX KYJIbTYPHBIX, JyXOBHBIX U HPABCTBEHHBIX [IEHHOCTAX
POCCHUICKOTO 00IIeCTBa, /171l MOBBILIEHHUS CTIOCOOHOCTH OTBETCTBEHHO PEaIN30BbIBATH
CBOM KOHCTUTYIIMOHHBIE MIPaBa U 00513aHHOCTH;



- pa3BUTHE TMPAaBOBOW M  TMOJUTHYECKONM KyJIbTypbl OOyYaroIIMXcs,
paclMpeHre KOHCTPYKTUBHOIO Y4acTHs B NPUHATHU PELICHUM, 3aTParuBarOLIUX
UX TpaBa U MHTEPECHI, B TOM YHCIIE B PA3IMYHBIX (PopMax camMOOpraHu3alliH,
CaMOYIPAaBJIEHUS], 00ILIECTBEHHO-3HAYUMOM 1€ TENbHOCTH;

- popMUpOBaHME MOTHBOB, HPAaBCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  MO3BOJIIOIIMX  TMPOTHUBOCTOATH  AKCTPEMH3MY,  KceHodoOuw,
OUCKPUMHUHALIMM 110 COLUAJIBHBIM, PEIUTHO3HBIM, pPAaCOBBIM, HAIlMOHAILHBIM
NpU3HaKaM, MEXITHUYECKON M MEKKOH(ECCHOHAIBLHOM HETepIUMOCTH, IPYTHM
HETaTUBHBIM COLMAJILHBIM SBJICHUSM.

Llyxoeno-npascmeennoe 6ocnumanue:

- BOCIINTAaHUE YYBCTBA JOCTOMHCTBA, YECTU U YECTHOCTHU, COBECTIMUBOCTH,
YBAXKECHHUS K POAUTEIIAM, YUUTEIAM, JIFOASAM CTapIIETrO OKOJIEHUS;

- popMUpOBaHUE MPUHUUIIOB KOJUIEKTUBU3MA U COJMIAPHOCTH, JyXa
MUJIOCEpJUsL U COCTPAJlaHUsl, IPUBBIUKH 3a00TUTHCA O JIOASX, HAXOJSALIUXCS B
TPYAHOM )XU3HEHHOMN CUTYallUU;

- popMHpOBAHUE COJMJIAPHOCTH M YYBCTBA COLMAIBHOM OTBETCTBEHHOCTH
[I0 OTHOLICHUIO K JIIOAAM C OrPaHUYEHHBIMU BO3MOXKHOCTAMHU 3IOpPOBBS,
MPEOJOJCHHE TCUXOJIOTUYECKUX OaphepoB IO OTHOIICHHUIO K JIOASIM C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHY;

- popMHUpOBaHUE SMOLMOHAIBHO HACBHIIIEHHOTO U JIyXOBHO BO3BBIIIEHHOIO
OTHOILIEHUS K MUPY, CIIOCOOHOCTH ¥ YMEHHMSI IIEPeIaBaTh IPYTrUM CBOM 3CTETUUECKHI
OIIBIT.

Kynemypro-npoceemumenvckoe gochumanue:

- popMHUpOBaHUE ICTETUUECKOW KApTUHBI MUDPA;

- hopMupoOBaHUE YBAXKECHUS K KYJIbTYPHBIM IICHHOCTSM POJHOTO TOPOJA,
Kpasi, CTpaHbI;

- IOBBIIIICHUE ITO3HABATEIHHONW aKTUBHOCTH 00YJarOIINXCSl.

Hayuno-obpazosamenvHoe socnumanue:

- popMupoBaHue y 00y4aronuxcs HAyYHOr0 MUPOBO33PCHUS;

- hopmMupoBaHUEe YMEHUS TIOTyYaTh 3HAHHS,

- popMupoBaHUEe HABBHIKOB aHAN3a M CUHTE3a WH(OpPMAIMH, B TOM YHCIIC B
poheCCHOHAIBHOM 001acTH.
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No paznena BHeceHUs
U3MEHEHUU
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«CoryacoBaHo»
3aB. kad.
peanu3yrouen
JTUCHUTUTUHY

«CornacoBaHo»
npenacenarens Y MK
WHCTUTYTA
(bakynpTeTa), B cOCTaB
KOTOPOTO BXOJUT

BBIITyCKaromast

09hA UI990H BH BUHIIKAII LA M BHHOHIWEH JITNHIOHY
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Ipunosrcenue k pabouei
npozpamme OUCYUNIUHbL

®egepanbHOe rocy1apcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOe
KL9Y . y4upe:kaeHue BbICIIero oGpasoBannst
«KABAHCKUHU T'OCYAAPCTBEHHBIU DHEPTETUYECKNU YHUBEPCUTET»
(®I'BOY BO «KI'9Y»)

@I MUHHCTEPCTBO HAYKH U BBICIIIET'O OEPA30OBAHM S POCCUMCKOM ®EJIEPALIUN

OLHEHOYHBIE MATEPUAJIbI
0 TUCIHHUILINHE

b51.0.11.02 AnroputMu3aiysa ¥ IporpaMMHUPOBAHUE

r. Kazann, 2023



OueHouyHblE MaTepuajgbl MO JUCUMIUIMHE, [PEIHA3HAYEHHbl I
OIICHUBAHUS PE3yJIbTAaTOB OOYYCHHS HA COOTBETCTBHE MHIWKATOPAM JOCTHKCHUS
KOMITCTCHIIUN.

OueHuBaHue pe3yabTaTOB OOY4YEHUsS MO JUCHUIUIMHE OCYUIECTBISETCS B
paMkax Tekyiiero kKoHTpoisi (TK) m mpomMexyTodHOU arrecTtanuu, MpOBOAUMBIX
no 6ayutbHO-perTuHTroBOM cucteme (bPC).

1. TexHoJiornyeckasi Kapra
Cemectp 3

PeliTHHTOBBIE TOKA3aTEIN

HanmenoBanwue pasaecia

DopMBbI U BUJ]
KOHTPOJIS
| TekymMii KOHTPOJIb
JIOTIOJTHUTEIIbHBIC
6amtel k TK1
Il Texymuii KOHTPOJIb
JlonoaHUTEIbHbBIE
6asel k TK2
Il Texymuit KOHTPOIIH
JlonoaHUTEIbHbBIE
0ayutel K TK3
Hroro
TIpomexxyTouHas
aTTecTanus

Pa3nen 1. « AnropurmMudeckas TK1
CUCTEMA U €€ COCTABHBIEC YaCTU»
Pa3gen 2. «OCHOBHBIE IOHATHUSA 20 20
U IIPOCTEUIIINE CPEACTBA
AITOPUTMHUYCCKUX SA3BIKOB
[IPOTrpaMMHUPOBAHUS

Tect

3amuTa 1abopaTopHoi padboTs 1

3amura 1abopaTopHOi paboThI 2

3amuTa 1abopaTopHOi paboTh 3

o wl Wb

3amuTa mabopaTopHoit paboThr 4

Paznea 3. « [IporpammupoBanue | TK2
ga C++»
3amuTa 1a00paTopHO paboThI 5 5

20 20

3amura 1abopaTopHOi paboThl 6 5

3amuTa 1abopatopHoi paboThl 7 10

Paznen 3. « [IporpammupoBanue | TK3
ga C++»
3amuTa 1abopaTopHoi paboTh 8

15 15

3amuTa mabopaTopHoit paboThr 9

o1l o1 o1

3amura nadoparopHoit pabotsr 10

IIpome:kyTOUHAA aTTECTAIUA oM 45
(3x3aMeH)

3agaHue NpoMeKyTOUHON
aTTecTaluu

0-15

B mucemenHo# hopme 1o

omieram 0-30




2. OueHOYHBbIE MATEPHAJIBI TEKYLLET0 KOHTPOJISA M IIPOMEKYTOYHOM aTTeCTAlMH

[IIkana oLeHKH pe3yabTaTOB 00YUEHHUS IO JUCIUILINHE!

YpoBeHb chopMUPOBAHHOCTH

WHJUKATOpa KOMIICTCHIHUU

Breicokuii | Cpennuit Hmke Huzkni
3arniaHu- CpEJIHETO
Koz Koz POBAHHBIE o1 85 10 100| o1 70 710 84 | 0T 55 710 69 | 01 0 10 54
KOMII€E- MHAUKaTOpa pe3ynbTaThl
TEHIMU | KOMIIETEHIUH | OOydYEeHUs 10 [llxana oneHnBaHUs
JUCHUIIIINHE yYIOBIIET- HEYIOB-
OTJIINYHO XOpOLIO JIETBOpU-
BOPUTEIBHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HaTh.
Tlokazan YpoBeHb YpoBeHb He 3naer
BBICOKHI1 3HAHUH 3HAHUN CBOMCTBa
YPOBEHb IrOpUTMa U HU3KHH. NrOpPUTMA,
3HaHUN ero Jlonyckaer | anroputMud
CBOWCTB CBOICTBa, OLIMOKK NpU ecKue
anropuTMa, croco6oB 3ammcu CTPYKTYPBI,
CIOCOOBI 3armcu ANTOPUTMHUY | JOMyCKaeT
OTpE/CICHNC 3armcu aNrOpUTMOB ECKHX rpyObie
ajaroput™ma " aJITOpUTMA U u CTPYKTYp, U OMOKH
€T0 CBOMCTBA, QICOPUTMHUY | AITOPUTMHUY | ONPEIEIICHU
CITOCOOBI 3aITHCH €CKHE ecKue U CBOICTB
aJITOpUTMA, CTPYKTYPHI, CTPYKTYPBI anropuTMa.
AJIrOPUTMHYCCK 6e3 omnoboK. ocgoym B
o0beme
HC CTPYKTYPHI COOTBETCTBY
I0IIEM
nporpamme,
HUMEET MECTO
HECKOIIbKO
HE rpyObIX
OHOOK
YMETh:
OIK-14 OIlK-14.1 JHemonctpup | JeMmoHcTpup YactuuHO He ymeer
YET BBICOKOE | YeT yMEHHME | JIEeMOHCTpUp | pa3pabaThiB
yMeHHe paspabatbiBa | yeT yMeHHe aTh
pa3pabarbiBa Th paspabaTbiBa | anTOPUTMBI
Tb 3 dexTrBH Th
pa3pabarbIBaTh s¢dexruBH bIe ANTOPHTMBI,
Bq)(beKTI/IBHHe BI€ aITOPUTMBI, | Coaep Kalue
aJIrOPHTMBI, ANTOPUTMBI, | COJEpIKAIIK1Ee 6azoBble
conepIKame cogepmaume 6a3oBble aNTOPUTMHUY
a30BbIC ANTOPUTMUY ecKHe
6asoBbie ITOPUTMUY ecKHe KOHCTPYKIIN
AJIrOPUTMHYIECK ecKue KOHCTpYKIM | u. Pemenne
ue KOHCTPYKLIU u. 3a1aq
KOHCTPYKIIUH. u. He Jonyckaer | HemnosHoe, ¢
JIONyCKaeT | He3HAYMWTeNIb | OINMOKaMH
OIINOOK MPH | HBIE OMIMOKU
pelieHnu npu
3a1a4 pelieHun
3a1a4
BJIaACTh:
HaBBIKAMU I'my6oko Jemonctpup ITmoxo He ymeer
pa3paboTku BIIaieeT yer BJazieeT pa3pabaTbiB
HaBBIKAMU XOpOIIHe HaBBIKAMU aTh

JITOPUTMOB,




JUTSI perieHust pa3paboTku HaABBIKH pa3paboTKu | aIrOPUTMBI
IPaKTHYECKUX AITOPUTMOB | pa3pabOTKU | aJrOPUTMOB,
3anaq TS aJTOPUTMOB JIOITyCKaeT
perIeHus IS MHOTO
MPAKTHIECK pelIeHus OIIHOOK
HX 3aJ1a4 MIPaKTHIECK
HX 3a1a4
3HATh.
B monHO# 3Haer Jlomyckaer He 3naer
oObeme OCHOBHBIE rpyObIe OCHOBHBIE
3HaeT TTOHSITHS OIHNOKHU B [TOHSATUS
OCHOBHEIE OCHOBHBIE SI3BIKOB OTIpe/ICIICHU SI3BIKOB
TTOHSITHS MPOrpaMMUp | SX U BUAAX | HPOTrpaMMu
TTOHSITHA SI3BIKOB SI3LIKOB OBaHMUS, SI3BIKOB poBaHwus,
IIpOrpaMMHUpOBA IPOTrPaMMUp BH/IBI POrpaMMHp BHJIBI
HMA, BUIbI OBaHUs, S3BIKOB OBaHHA U S3BIKOB
SA3BIKOB BUIBI pOrpaMMup cOCTaB MIPOTpaMMH
oporpaMMHupoBa SI3LIKOB OBaHMUS, CHCTEMBI poBaHus,
HUSI, COCTaB TIPOTPaMMHUp coCTaB TIPOTPaMMHUp coCTaB
CHCTEMBI OBaHU4, CHCTEMBI OBaHHMS CHCTEMBI
COCTaB IPOTrpaMMHUp nporpaMMu
HporpaMMHpOBa CUCTEMBbI OBaHMUsL. pOBaHI/IH.
HIA nporpammup | JlomyckaeT
OBaHMUSI. HE
3HAYUTEIIbH
bI€ OIITHOKH.
YMETh:
be3 ommbok Xoporro ITnoxo He ymeer
pemaer ymeer permiaer pemaTh
THIIOBBIE pemaTh THIIOBBIE 3a/1a4M Ha
OIIK-14.2 pewars 3a/1a4U 10 THIIOBBIE 3a/1a4yM 1Mo SI3BIKE
IPOTrpaMMUp 3a/1a4M 1Mo MPOrpaMMHUp | TPOTPaMMU
THIOBBIC 3271351 OBAHUIO HA | MPOrpaMMHpP | OBaHUIO HA poBaHus
110 SI3BIKAX OBaHHIO Ha SI3BIKAX
nporpaMmmupoBa BBICOKOTO A3bIKAX BBICOKOTO
HHUIO Ha A3BIKaX YPOBHSA BBICOKOI'O YPOBHS
BBLICOKOT'O MIPUTOTHEIC YpOBHS TIPUTOTHEIE
YPOBHS TSt TIPUTOTHEIE JUIS
IIPUTOIHBIE JUTS MIPAKTHIECK JUIS MPaKTHIECK
NPAKTHEECKOTO oro MPaKTHIECK oro
HpI/IMCHeHI/Iﬂ oro HpI/IMeHeHI/Iﬂ
HIPUMCHCHHA MPUMCHCHUS | , JOMYCKAceT
, IOMTyCKAaeT MHOTO
HeOOJIbIINE OIIHOOK
OIIIMOKHU
BJIAACTH:
Ha Bricokom Xoporo PazpabateiB | He Bnameer
HaBbIKAMH ypoBHE, 6e3 | pa3pabaTbiBa aer HaBbIKaMHU
paspaboTi 1115 () eT KOMITBIOTEPH paboTku
KOMIIBIOTCPHBIX paspabareiBa | MporpamMMH 130 MPOrpaMMH
Imporpamm, eT bl€ KOJBL, C | IIPOrpaMMH BIX KOJIOB
IMPUT'OJHBIX JIA KOMIIBIOTEPH | HE3HAYUTEJIb BI,
MPaKTUYECKOTO 13 HbI MH JIOMTyCKaeT
IpUMEHEHHUS OIIHOKAMHU MHOTO
OIIHOOK

cemecmpe,

OHCHKa «OTJIHUYHO» BBICTABJIACTCA 3a BBIIIOJIHCHUC pacyeniHblx pa60m 6

mecmosvix 3a0aHull;

ZJZy6OKO€ NOHUMAHUE MEXHONI02UUECKUX




Memooos pacdema HOPM pacxoéa mamepuaios, nNoJIHble U codepofcameﬂbnbze

omeemnbsl Ha 60NPocCysl ounema (meapemuuecxoe u npakmuvdecxkoe 3a0aHue);

OHCHKa «XO0OPpOoIII0» BBICTABIIACTCA 3a BBIIIOJIHCHHUC paAcdeniHblx pa60m 6

cemecmpe,

mecmoesvix 3a0aHUlL;

NOHUMAHUE MEXHOI02UYeCKUX  Memooo8

pacdema HOPM pacxoda mamepuaios, 0neenibl HA  60NPOCHL ounema
(meopemuquKoe uiu npakmudeckoe 3a0aHue);

Onenka

«YAOBJIECTBOPUTECJIBLHO» BBICTABJISACTCA 3a

pacqemnbzxpa6om 6 cemecnmpe u mecnoeblx SGOQHI/IIZ,'

BBIITOJIHCHUC

OLICHKa «HEYAOBJECTBOPUTEJIbHO>» BLICTABIIICTCA 3a c1aboe M HEMOJIHOS

BBITTOJIHCHUEC pacqemelxpa60m 6 cemecmpe u mecnoeovlx 3A0aHUL.

3. IlepeyeHnb O1IeHOYHBIX CPEICTB

Kparkass XxapakTepucThKa OILICHOYHBIX CpEACTB,

HCIIOJB3YCMBIX IIpHU

TEKYyIIEeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTECTAllUU 00YyYaroIerocs
10 JUCLMILIMHE!

HanmeHnoBanue
Omnucanue OIEHOYHOIO
OIICHOYHOT'O KpaTkas xapakrepucTka OIlEHOYHOTO CpPe/ICTBa cpercTBa
cCpeacTBa p
Brimonnenune naGopaTopHO paboThl 3aKaHUMBAETCS
NpEJCTaBICHUEM OT4YeTa. Pe3ynbTaToM BBITIOJTHEHUS .
N . [Tepeuens 3ananuit
Otuer o nabopaTopHOil  paboTel  MoOXeT OblTh  (ailn ¢ LIS 3ALHTH
nabopaTopHOit BBIMIOJTHEHHBIMU  33JaHUSIMHM,  IPUKPEIUVICHHBI B .
nabopaTopHOI
pabote (OJIP) anekTpoHHylo  cpeny MOODL  wnm  3amaHus, AGOTLL
BBITIOJITHECHHBIC Ha JJTaOopaTOpHOW paboTe u P
MPEJICTABICHHBIE Ha TPOBEPKY MPETMOIABATEIO.
Cucrema CTaHIapTU3UPOBAHHBIX 3aJIaHuH,
KoMruiekT TecToBbIX
Tecr (Tecr) MO3BOJISOIIAS ABTOMAaTU3UPOBATH npoLenypy

W3MEPEHHS YPOBHS 3HAaHUM U YMEHUH 00yJaromierocs

3aJaHui

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHUN WJIM HHbIE MAaTepHUAJbI,
Heo0XoaAMMBbIe JJIs1 OUCHKH 3HAHUI, YMEHUI M HABBIKOB, XaPAKTEPU3YHOIIHX
JTanbl GOPMUPOBAHNA KOMIIETEHIIMH B IIpoLecce 0CBOCHUA AN CHMIIMHBI

llpumep 3a0anus

st Tekymero kourpoJss TK1:

[IpoBepsiemass komriereHuus: OIIK-14 - CnocoGen pa3pabaThiBaTh aarOpUTMbI U

KOMITIBIOTCPHBIC ITPOrpaMMBbl, ITPUTOAHBIC JIA MIPAKTUYCCKOTO ITIPUMCHCHU A

Tect

Bomnpoc BapuanTe! oTBeTa
OO0BekTHO-opueHTHpOoBaHHOe | Haymyuem ogHOM JIMHEHHOM IPOrpaMMBbl
IpOTrpaMMHUPOBaHHE Pa3nenenuriem mporpaMMbl Ha MOJTYJIU
XapaKTepu3yeTcs: BCE JaHHbIE 00 OOBEKTE, €ro CBS3U C APYTMMH OOBEKTaMHU

00BEIMHSIOTCS B OJIHY CTPYKTYPHYIO IEPEMEHHYIO

VYkaxuTte npaBUIbHbIE int iCode = 12123; int Viv_12 = iCode;
NPUCBaWBaHMs 3HAYCHHI const int Const = 2; int iConst = Const + 3
nepeMeHHbIM U KoHcTanTaM | float Y = 12,intY = 3;
Onepanuu B BhIpaKEHHIX YHApHBIMH, OMHAPHBIMH WJIH TEPHAPHBIMU




MOT'YT OBITh

TOJIbKO OMHAPHBIMHU

TOJIbKO YHApHBIMU WJIM OMHAPHBIMU

[Iporpamma-uHTEpIpPETATOP
BBITIOJIHACT.

IMMOJIHOC BBIIMTOJIHCHUEC NPOTpaMMBbI

MOMUCK (pailyIoB HA AWCKE

MMOOINCPaTOPHOC BLIMTOJIHCHUC ITPOTrPaAMMbI

AJNTOPUTM MOXKET OBITh
3a/laH CIIeIYIOIUMHU
crocobamu:

[IOCJIENOBATEIBHOCTHIO OAITOB

CJIOBECHO-TpahuyecKimM

Ha aJITOPUTMHYCCKOM SA3BIKEC

(dhopMaTbHO-CIIOBECHBIM

CJIOBECHBIM

rpaguIecKuM

[Iporpamma-uHTEpIpPETATOP
BBITIOJIHACT.

IMMOJIHOC BBIIMTOJIHCHUEC IPOTPpaMMBbI

IMOOINCPaTOPHOC BLIMTOJIHCHUC ITPOTrPAMMbIL

nouckK (ailyioB Ha TUCKE

Y10 MOXHO CUUTATH
anropuTMom?

IpaBUJIa OpTaHU3aIMK PaboYero MecTa

CXeMY METPO

TenedOHHBIN CIIPaBOYHUK

MHCTPYKIIHUIO MO TIOJIB30BAHUIO TEIEPOHOM

Kak Ha3piBaeTcs pyHKIHS,
KOTOpas BBI3bIBAET CaMy
cebsa?

JECTPYKTOPOM

KOHCTPYKTOPOM

IIOJICTaBJISIEMOU

PEKYpCUBHOM

OtMmeTrsTe OIO0YHOE
YTBEPXKICHUE:

pu oOpalieHnu K GyHKIUN (HaKTHIECKUE TTapaMeTphl
3aMEHSIOTCS (PopMaTbHBIMHU

CTPOTO€ COTJIaCOBAaHHE IO THIAM MeX1y (OpMaTbHBIMH |
(dakTHUeCKUMHU TapameTpamMu TpeOyer, 4ToObl B MOIyJe M0
MepBOro oOpamieHuss K QyHKIIUA OBLJIO TIOMEIICHO 0o ee
onucaHue, MO0 onpeaeseHue

Cu++ obecrieunBaeT CTPOTHI KOHTPOJIh THITOB

Jlabopatopnas padora 1. Hanucanue, BBOJ, OTJIagKa M TECTUPOBAHUE
porpamMMm JMHEHHOW CTpYyKTypbl Ha si3blke C++. Tumbl ganHbiXx. OnepaTopsl
BBOJZIa M BbIBOJA JaHHBIX. POpMATHUPOBAHHBIM BBOJ/BBIBOJ JAHHBIX Pa3IUYHbBIX
TurnoB. CTaHJapTHBIE TOTOKU BBOAA-BBIBOJA JAHHBIX.

[Tpumepsl 3a1anmii

3amanne 1. CocrtaBuTh mporpamMmy Ha CH++ s pemieHUs yKa3aHHBIX
3agad. /s BBO/JA M BBIBOJA 3HAUEHUU NMEPEMEHHBIX HCIIOJIB30BAaTh KOHCOJBHBIC

ITIOTOKH.

1. Bbruncnuth oOliee CONPOTHUBIECHUE TPEX PE3UCTOPOB, COSIMHEHHBIX
IIOCJIEI0BATEIBbHO U ITapaJUIEIIbHO.

2. Jlanbl 1Ba JAEHCTBUTENBHBIX MOJOXKHUTEIBHBIX unciia. Hailtu cpemgnee
apu(PMETUYECKOE U CPEIHEE TEOMETPUUECKOE ITUX YHCEIL.

3. JlaHbl KaTeThl MPSIMOYTOIBHOTO TPEYTOobHIUKA. HaiiTh ero runoTeHysy u

iomansb.

3aganue 2. CoctaButh nporpammy Ha C++ 11si BBIYMCIIEHUS YKa3aHHBIX
MaTeMaTU4ecKuX (YHKIUNA. APrymMeHT X BBOAHUTCS C KOHCOJIM, KOHCTaHTHI
3aluchiBalOTCs B (opMare ¢ IUTaBaloIeld To4koi, mapameTpbl (4, b, C)
WHUTIAATTU3UPYIOTCS B TEJIE MIPOTPAMMBI (3HAYCHHS 3aal0TCS CAMOCTOSITEIIBHO ).




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

=

y=1 ctgzx +[lg x| +0,47-10711

N

w

.y =1tge* —0,35-107"7 +|sin x|

iy

.z= sin|tg,x‘ -0,71- 10713 + arc:tgx2

wu

.y=a+z/bi3+ln‘x3‘+0,ll-105-ctgb

JlaGopaTopHasi paGora 2. AnropuTMHYecKas CTPYKTypa — BETBJICHHE.
Omnepartop if. [locTpoeHue nporpaMm ¢ aarOpuTMaMU BETBJICHUS: C OJTHON BETBBIO
(HEmoJIHOE BETBJICHNUE), C IBYMS BETBSIMH (ITOJTHOE BETBJICHUE)

IIpumeps! 3a1annit

3ananue 1: cocTaBUTh MPOrPaMMBbI O 3aIaHHBIM YCIIOBHUSM.

1. Jlanbl yeThIpe BELIECTBEHHbIX uucia. OmnpenenuTh, 4To OOJIbIIE: UX
CyMMa WY TTPOU3BEICHUE.

2. Jlanbl 9eThipe uncia. BeUUCIUTE CyMMy MOJIOKUTEIBHBIX CPEIH HUX
YHUCEe.

3. Jlanbl yeTsipe uncia. BeraucanTh npou3BeeHIUE OTPUIIATEIILHBIX CPEIU
HUX YHCE]I.

3amanus 2: Mcnionb3yst oneparopsl if else u switch, coctaBuTh mporpaMmbl
Mo CIEAYIIMMM yCIoBusaM. [IpemycMoTpeTs CUTyanuio HEMpaBHJIHBHOTO BBOJA
WCXOJTHBIX JTAHHBIX.

1. Boautcs yucino nporpamm N < 20. Haneuarars dpazy "4 pazpaboran
N nporpamm”, cornacoBas cjioBo "mporpamma” ¢ unciaom N.

2. BBonutcs uncio sk3ameHoB N < 20. Hameuatats ¢gpa3y «MslI ycIienHo
caanu N sk3aMeHOBY, coryiacoBaB cJIOBO ""sk3aMmeH" ¢ ynciaoM N.

3. Beoaurcs uucio et (N < 25). Haneuarats ¢pazy "Mue N ner",
corjiacoBaB CJIOBO 'net, roa, roga’ ¢ uuciiom N.

JlaGopaTtopnas pabGora 3. IlocTpoeHue mnporpamMm ¢ alropuTMaMu
BeTBIEeHUs:  ompenenenne O[3 g marematuueckux — QyHKUMA U
IporpaMMHUpPOBaHUE MpepbIBaHUIl Iporpammel. OniepaTopsl epexoaa: goto, break,
continue, return.

[Tpumepsl 3a1anmii

3amanue 1. 3anporpamMmMupoBaTh (QPYHKIMIO IO 3aJaHHBIM YCIOBHSIM
(mepemenHsIe 1, J, k, 1, m, n - 1enple BeIUYUHBI), TpeAyCMaTPUBATh BO3MOXKHBIC
paspeiBel  ¢pyHkuuu (OJ13), ocTaBHaBIMBATHL MpPOrpaMMy, €CiIu (QYHKIMS TpH
3aJaHHOM 3HAUYE€HWW apryMEeHTa HE CYIIECTBYET, COIMPOBOXAAsS CUTYaIlHIO
COOTBECTBYIOIIMM KOMMEHTIIPHEM.



x2
sin (%)’”'W) , ecmu x < ¢(b)
$2(0)- V™

Fmie)x

Iogild)(f)l, ecau x> ¢(t)

lez(xX) = ectu x =¢(t) ,rne p)=e™ -, m>n

LI
en °, nput€ (—wx;0]
2. y() = cosl%t|, npute(ﬂ;g]u[gﬂr;rz .Taek<n
log, Vin® t, 8o8cex OCMANBHBIX CAYHAAX

3amanue 2. CoctaBuTh nporpammy Ha CH++ Ui BBIYMCIIEHHS yKa3aHHBIX
MaTeMaTHYeCKux (yHKIUH, TPEIyCMOTPEB Cllydyad paspbiBa  (DyHKIHN:
onpenennts O[3 u 3anporpaMMUpoOBaTh BBIBOJ pPe3yJIbTaTa, €CJIU OH MOXKET ObITh
MOJIy4eH, B MPOTHUBHOM Cllydae — 3alporpaMMHUpOBaTh COOOIICHHE, IMOYEMY
BBIYMCIICHUE (PYHKIIMM HEBO3MOXHO. ApPryMEHT X BBOJUTCS C KOHCOJMH,
KOHCTaHThI 3alIMCHIBAIOTCS B (hopMaTte C IUIaBaroIle TOUKoW, mapameTpsl (a, b, c)
WHUIMAIM3UPYIOTCS B TeJlle MPOTPaMMbl. AHATUTUYECKOTO YIPOIICHUs (YHKITHA
HE nenats.

loga sinx

cosvx ’

a =2,35-1073, x — moboe uuco, 3/1a8TCA B Tpajycax.

logaspx

2. log, o au b - moOble 1eable YKca, X — Toboe Yncio, 3a1aéTes

gpcos~ix|’

B I'pajycax.

JlaGopaTopnasi pabGora 4. PazpaboTrka mnporpaMm ¢ ajaropuTMamu
IUKINYEeCKOH CTPYKTyphl. CuérHbiii omepaTop nukia for. Pemienue THIOBBIX
3a/lad C MCHOJb30BaHMEM ULHMKIOB. TalOynupoBanue QyHKiuu. Bbluucnenue
CYMMBI, pou3BeieHus. BioskeHHbie UKL (4 yaca).

[Ipumeps! 3a1anui

3amanne 1. CocTaBbTe MPOTPAMMy BBIUMCICHUS 3HAYCHUW (YHKIIUA Ha
3aJlaHHOM HMHTepBasie (Taby) C UCHOJIb30BaHWMEM orepaTopa nukiaa For. Bcee
BBIYMCIICHHS] IPOBOJIMTE B pajiaHax.

Ne OyHKIHS ITepe- Jlnamazon IIar
Bapu- MCHHas N3MCHCHUS
aHTa a aprymeHra
1 y = (cosx +sin 2x)? — a - sin 2,5 0°<x <45° 5°
7T+ SIN X
2 |y=(x% +1)(x+a) sin} ‘ 2,0 0°< x <90° 10°
)
3 sin%(0,8-a + X) 5,45 20<X <72° | 140
y =
0,1n+ X°
4 _cos(a-m-sinx)+Inx n—-a 0,12 1°<x <46° 9°
y = .
COS X 0,91




Ne OyHKIUA Iepe- Junana3oH [ar
Bapu- MEHHast U3MCHEHHUS
aHTa a apryMeHra
5 1y Ja-sin x 8,45 5°<x <65° | 10°
X+ 0082 X

3amanne 2. CocTaBbTe TAOIUITy apr'yMEHTOB U 3HaUYECHUH COCTABHOM (PYHKITUU
2, ecau X < -1

y=41- X, ecmn —1<x <1
|L0, ecin X >1
Ha MHTEpBaJie U3MEHEHUS aprymeHTa X oT —2 70 2 ¢ marom 0,1.
3ananue 3. CocTaBbTe MPOrpaMMy BBIYUCICHUSI CyMMbI YETHBIX YHCEJI, HEYETHBIX
quCces U KpaTHBIX 4.

3ananue 4. CocTaBUTh IPOrpaMMy BBIYUCICHUS TPUOTMKEHHOTO 3HAYSHUS

byHKIMH Y = Sin ﬁ( I/ICH%JlIB ys paBCHC\ (1_ ) | / ] ) \:
(2L 222 ) | 102
10( 2

=X HL
npu x=0,5. J71s1 KOHTPOJIS BEIBECTH HA TIeUaTh 3HAYSHHE SiN X.

st Tekymero kourpoJss TK2:

[Tposepsiemass kommerenus: OIIK-14 - Cnoocoben pa3pabaTbiBaTh
QITOPUTMBl M KOMIIBIOTEPHBIE MPOrPAMMBbl, IPUTOJAHBIE JUISI MPAKTUYECKOIO
PUMEHEHUS

JlabopaTtopnass pabora 5. IlocTtpoeHuwe mporpamMm cC ajaropuTMamu
UKIMYECKON CTPYKTyphl. Mtepanmonnsie 1ukisl. Oneparop nukia while. Luki ¢
IpeaycIOBUEM, C TOCTYCIOBHEM. PeKoMeHIamu 1o BEIOOPY ITUKIIA.

[Ipumeps! 3amanuit
1. BeIuncauTh CyMMY YJICHOB JJISL CIIEAYIOIIETO Psiia C TOYHOCTHIO J0 YJIeHa

psna, MeHbIero € (Tadur).

No Pan TouHOCTE
Bapu- €
aHTa

Z n
X X -4
1 Z=1+X+_ +..+_  +.. 10
2 n
2 L (m- X% (m-2)x° 107°
z=1+_ + +...
m +1 m+ 2 (m+3)




Ne Psn TouHOCTH
BapH- €
aHTa

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

2-3 3-4 (n+1)-(n+2)

2. BeraucanTs HanbobIIIEE MOJTOKUTEITHLHOE YHUCIIO N, YIOBICTBOPSIOIICE
YCIIOBUIO

3.n° -690-n<7.

3. CocTaBuTh NpOrpamMMy BBIYUCIICHUS TaOIUIBI 3HAYCHUHN (PyHKIIUN
y =1-e *sin(ax + b)

T .
Ha oTpeske 0< X <21 ¢ marom — A1 b=-1,5 n &, msmensromeiics ot 0,7 10 1,2 ¢

mrarom 0,1.
50 xN
X
4. Beruncautb cyMmmy P =1+ Z - ~e Pe3ynprar npoBepuThH C TOMOIIBIO
i=1 "

oreparopa Yy = EXP(X) mpu ToM e 3HaYCHHH apryMEHTa X.

[Ipumeuanue. [Ipu pemennn 1aHHOM 3aa4M HEOOXOIUMO TPUMEHHUTh
BJIOKEHHBIN IIUKJI: BHEITHUN IUKJ — JIJIS1 HAXO0XKICHUSI CYMMBbI, BHYTPEHHUM — ISt

BBIYHCJIICHUA q)aKTOpI/IaJ'Ia.

JlabopaTtopnasi padora 6. Onricanue QyHKIMIT MOIB30BATENS: OOBIBICHUE
U BbI30B. PekypcuBHbIE QYHKIIUU.

[Tpumep 3amanuil.

1. Hanucate ¢ynkmuio Power234(A, B, C, D), BRUHCIAIONIYIO BTOPYIO,
TPEThI0O M YETBEPTYIO CTENEHM 4YUCIa A M BO3BpAILAIOIIYIO 3TH CTEIECHH
cooTBEeTCTBEHHO B nepeMeHHbIX B, C, D. Bce napameTpsl BelecTBeHHbIE. HailT
BCE€ CTEIEHU MSATH JTHOOBIX YHUCEIL.

2. Hammcare mpouexypy Mean(X,Y,Amean,Gmean), BBIYHCISIONIYIO
cpenne Y-apudmerrmaeckoe Amean =(X+Y)/2 u cpennee reomerpuueckoe Gmean
= X aByx mosoxutenbHbIX gucend X, Y. C momompbio (yHKIIMA HAWUTH CpeaHee
apudmMeTHdeckoe u cpeaHee reomerpudeckoe s nap (A,B), (A,C), (A,D), ecnu
3agansl A,B,C,D.

3. Hammucate ¢pynkmmio RectPS(x1,y1,x2,y2,P,S), BeIUUCISIONIYIO IEpUMETP
P u mmomans S mnpsAMOYroipHHUKAa CO CTOPOHAMHM, TMapaJJICIIbHBIMH OCSIM
KOOpJMHAT, 0 KoopauHatam (x1,yl), (x2,y2) ero npoTUBONOJIOXHBIX BepinH. C
MOMOIIIbIO  3TOM MPOUEAYPhl BBIYUCIUTH TMEPUMETPHl U  IUIOWIAAM  TPEX
IPSIMOYTOJIBHUKOB CO CTOPOHAMH, MapajuiebHBIMU OcCsiM. JJis  BBIYMCIICHUS
JUTMHBI CTOPOHBI CO3/IaTh OTAEIbHYIO (DYHKIIHIO.

Jladopatopnasi paGora 7. OnmHOMEpHBIE MAaCCHUBBI: OOBSBICHUE,



MHUIMAIN3alKs, 33Ja4d MOUCKa, 3aMEHbl U MEPECTaHOBOK 3JIEMEHTOB MAaCCHBA,
3a/1a4yu COPTUPOBOK 3JIEMEHTOB MaCCHBA.

[Tpumep 3amanuil.

1. Bectu maccuB A(N). Haiitu cpemHee reoMeTpuiIecKoe 2IIEMEHTOB.

2. BBectu maccuB A(n). Haiitu cpenee apudMeTHIECcKOe FIIEMEHTOB.

3. Beectn MaccuB A(n). HaliTh MakCUMalbHBIA 3JIEMEHT ¥ MHHUMAJIbHBIN
AJIEMEHT MacCHBa.

4.Beectu wmaccuB A(n). IIpeoOpa3oBaTh ero Tak, 4YTOOBI 3HAYCHUS
AJIEMEHTOB SBJSUIUCh CYMMOM 3J€MEHTa MacCuBa M €ro MHjekca. BwiBecTu Ha
nevyaTh UCXOJHBIN U MPeoOpa30BaHHBI MACCHUBBHI.

5. Beectu maccuB A(N). Bce monoKUTenbHBIE SJIEMEHTHI MACCUBA 3aMCHUTh
Ha 1, oTpuniarensHbie — Ha -1. BeiBecTu nmpeoOpa3oBaHHbBIN MaCcCHB.

6. Beectn maccuB 4 u3 10 snementoB: 1, 5, -3, 8, 12, -8, 8, 9, 23, 5.
YeTHbIE 3JIEMEHTHI MACCHBA YBEJIMUUTD HA 2, OCTAbHBIE OCTABUThH HEM3MEHHBIMU.
BriBeCTH 1TOTy4Y€HHBIN MACCUB.

7. Beectn maccuB 4 u3 10 snemenroB: 1, 5, =3, 8, 12, -8, 8§, 9, 23, -5.
[ToscunTaTh KOJHMYECTBO OTPHUIATEIBHBIX K M KOJMUYECTBO IMOJIOKHUTEIBHBIX N
AJIEMEHTOB.

st Tekymero kourpoJsi TK3:

[Tposepsiemass kommerenus: OIIK-14 - Cnoocoben pa3pabaTbiBaTh
QITOPUTMBl U KOMIIBIOTEPHBIE MPOrPaMMbl, IPUIOJHBIE JJIs1 MPAKTUYECKOIO
NPUMEHEHUS

JlaGopaTopnas padora 8. Penienue 3a1auy ¢ OIHOMEPHBIMU CTATUYECKUMU
MacCMBaMHM METOJAMH CTPYKTYPHOTO MPOTpaMMHUpPOBAaHMS. AHaIU3 KOJOB
Iporpamm c repeaaveit mapaMmeTpos.

IIpumep 3anaHui.

Hamucate koj mnporpaMmbl, peajgu3ylolield ornepanud ¢ OJHOMEPHBIMU
MaccMBaMH, pa3OuBas KoJ Ha (YHKIMH U CTPEMSCh K JMHEHHOW CTpPyKType
[JIaBHOM MPOTPaMMBI.

1. HanucaTtps nporpamMmmy, KOTopasi O3BOJIUT BBECTU C KJIaBUATYPhI YUCIIO X
Tumna unsigned int, co31aTh U BHIBECTH Ha AUCIUICH MAacCUB a, B KOTOPOM a[HOMEP
Owra urcna X] = 3HAaYCHHIO OUTa Yucia X.

2. Jlan uensiii maccuB a[10], 3amomHUThL ero mo dopmylne afi] = crapiias
BOCbMepKa OWT = i, mianmmas = I+1, HamewaraTh. [locunMTaTh W BBIBECTH Ha
MOHUTOP KOJIMYECTBO OMT YCTAHOBJICHHBIX B 1 /I KaXKI0TO 3JIeMEeHTa MacCHBa.

3. dan maccus a[8] tuma char, 3anonHute ero mo ¢opmyne afi] = 2n +5 u
BBIBECTH HA MOHHUTOP JJIEMEHTHI MaCCHBA, B KOTOPBIX €CTh 3 OUTa yCTAHOBJICHHBIX
B 0 1 cnenyromux moapsI.

4. Jan uenwrii maccuB a[l15], 3amonnute ero mo dopmyne afi] = 3*i
HarneyaTaTh. [locuntath M BBIBECTH HA MOHUTOP MAKCHUMAaJbHOE KOJIMYECTBO OWUT
yCcTaHOBJIEHHBIX B O U ClIeIyIOuX MOAPSIA JUTsl KaXA0ro 3JIEMEHTa MacCUBA.



JlaGopaTtopnas padora 9. JluHamuueckue MAacCCHUBBI. Pabora co
BJIOYKEHHBIMHU IIUKJIAMH.

IIpumeps! 3a1aHni:

1. Co3naTe AMHAMUYECKUN MACCUB U MPHUCBOUTH €r0 3JEMEHTaM 3HaueHUe
CBOETO MHJIEKCA.

2. CopmupyiiTe ¥ BBIBEAUTE HA SKpaH €IUHUYHYIO MATPULy C LIEIBIMU
AIIEMEHTaMHU, BBOJIS €€ MOPSAOK C KIIaBUATYPHI.

3. Paspaborath mnporpaMMmy HMHHUIMAIU3AUU OJHOMEPHOTO MAacCHBa
YHCIIaMU B 33JJaHHOM JIHara3oHe.

4. Co3pmate mporpamMmy Jisi IEpeMHOKEHHsI MaTPHUIIbl Ha BeKTop. J[aHHBIE O
pa3Mepax MaTpHUILIbl U BEKTOPa, 00 UX IIEMEHTaX BBECTH C KJIABUATYPHI.

5. U3menenne sHepromnoTpeOIeHHs KUJIOTO JAOMa MO THSM OINpPEAeseTcs
hopMyIIOii:

P(d) =sin(e™* + ). p=31-10

OJIEKTPOHHBIM PErMCTPAaTOp 3alMCHIBAET B CBOK IAMATh 3HAYEHUS
noTpebnsiemMoit sHepruu Kaxzawpie N mHei. [lo mcteuenmm N 1mHEW co3maHHBIN
MacCHB 3Ha4eHUN 00pabaThIBACTCSI M OMPENEISIOTCS JTHU, KOTJa TOoTpediieHne
SHEPrUM MaKCHUMalbHO W MHUHHMaNbHO. 3HaueHus N u N HacTpauBaembie.
CmopenupyiiTe JaHHBIN MpoILIeCC.

JlaGopaTopnasi padora 10. Pemenue 3amau Ha 00pabOTKY CUMBOJIBHBIX U
CTPOKOBBIX JTAHHBIX.

IIpumeps! 3a1aHmii:

Hanucate nporpammy Ha sizbike C++, KOTOpas OJaydaeT Ha BXOJI€ OJHY WIIH
HECKOJIbKO CTPOK CUMBOJIOB (B 3aBUCUMOCTH OT IMOCTAHOBKHU 3a/1a4M ), BBIIOJIHSET
00paboTKy CTPOK B COOTBETCTBUU C TPEOOBAHUSIMU 3a/IaHUS U BHIBOJUT PE3YJIbTAT
Ha ’KpaH. BBOJ| JaHHBIX OCYIIECTBIISIETCS C KJIaBUATYpPhI C YYETOM TpeOOBaHUH K
BXOJHBIM JTAHHBIM, COJIEPKAIIUXCS B IOCTAHOBKE 3a/1a4U.

1. BBeaute mnpeajiokeHue, CIoBa B KOTOPOM pa3lielieHbl HECKOJIbKUMU
npoOeramMu U B KOHIIE KOTOPOTO CTOUT TOUYKA. Y IalluTe MOBTOPSAIOIINECS TPOOEbI
MEXJy OTACIbHBIMU CJOBaMH (OCTaBJsIsi IO OJHOMY IpoOeTy), BBIBEIUTE
OTPEIAKTUPOBAHHOE MPE/JIOKEHUE HA IKPAH.

2. Jlana ctpoka, B KOTOpOH CJOBa pa3jelieHbl OJTHUM MPOOEIoM. 3aMEHHUTE
nepBbie OYKBBI BCEX CJIOB Ha 3aryiaBHbIC (€CIM CJIOBO HAYMHAETCS C 3arjiaBHOU
OYKBBI, OCTaBbTE 0€3 U3MEHEHUS).

3.. Jlama cTpoka, B KOTOpOW CJIOBa pa3eleHbl OJHHUM IPOOEIIOM.
[Topcuuraiite, CkoJIbKO OYKB '€' BCTpewyaeTcss B KaxaoM cioBe. Hampuwmep:
BBemnute ctpoky > Better late than never

CumBou '€' BcTpedaercs B CJIOBaX:

Better - 2 pa3(a)

late — 1 paz(a)

than — 0 pas(a)

never — 2 pas(a)

4. Jlana cTpoka, B KOTOpOHM CJIOBa pa3/eiieHbl WM OJAHUM IMPOOEIoM, WIH



samsitor U mpoOenmom. [logcumTaiiTe, CKOJNBKO B KaXIOM CIIOBE OYKB,
COBITAJIAIOITUX C €T0 NIePBOM OYKBOM.

Jsi IpoMesKyTOYHOM aTTeCTAlMU:

Bonpocel /151 NOATOTOBKH K IK3aMeHY.

1. AaropuTmsl: onpeiesieHue, CBOMCTBA, CIOCOObI 3alMCH U BUJIBI.

2. Biok-cxeMbl: criocoObl MPeCTaBICHUSI, OCHOBHbBIE 3eMeHThI. [Ipumepsl
JUISL pa3HBIX AJITOPUTMUYECKUX KOHCTPYKIIUM.

3. BozuukHoBenue u pazsurtue si3bika C. Ctangaptsl s3bika. A3pik C++.

4. OcHOBHBIE OOBEKTHI S3bIKA: AI(PABUT, IEKCEMBI, JaHHBIX.

5. KoncranTel, uneHTu(UKaTOpHI, IEPEMEHHEIE.

6. Tunbl gaHHBIX. MHOXXECTBO 3HAYEHUN U MHOXKECTBO ONEpaldii Ha THUIIS
naHHbIX. Onepanuu 3aMenieHus.

7. TlpaBuia 3anucu nporpamm Ha si3bike C. CTpyKTypa nporpaMMbl Ha
s3bike C.

8. ®opmaTUpOBaHHBIM  BBOJI/BBIBOJI  JAHHBIX  PA3JIUYHBIX  THUIIOB.
Crnenudukaropsl. [Ipumepsr.

9. CranmapTHble MOTOKUA BBOJIa-BBIBOJA JAHHBIX. MaHUIYIATOPHI MTOTOKA.
[Tpumepsl.

10. KomMmenTapuu. Ynpasmstomue nocieaoBaTeabHoCcTu. [Ipumepsr.

11. Omeparop npucBauBanus. Apudpmerndeckue onepamuu. [Ipuopurerst
BBINIOJTHEHUSA oniepauuii. [Ipumepsl.

12. Jlornyeckue oOmepanuu: YCIOBHbIE W TOOWUTOBBIC. Omeparuu
oTHoweHu. CnBurossle onepauuu. [Ipumepsr.

13. Marematuueckue ¢pynkuuu. [IpeodpazoBanue Tunos. [Ipumepsi.

14. TTpocToii onepatop. CoctaBHol oniepatop. [Ipumepsi.

15. OnepaTopsl BeIOOpa: yciaoBHEIH oneparop if. [Ipumepsr.

16. Onepatopsl BeIOOpA: orepaTop-rnepekiarodareas SWich. Ilpumepsr.

17. Onepatop nukia c npeaycioBuem. [Ipumepsr.

18. Omnepartop uukia ¢ mocrycioBueM. [Ipumepsr.

19. Oneparop nukia ¢ napamerpom. [pumeps.

20. dyHKIIMK MOJIb30BaTENIs: ONMKMCaHue, BBI30B. JIOKanbHBIC U TII00ATbHBIC
nepeMeHHslie. [IpumMepsl.

21. Oynknuu nonb3osarens. [leperpyska GyHkuuii. 3aronoBoydnble (hanbl.
[Ipumepsr.

22. Pexypcusi: noHsTHE, peKypcuBHas Tpuaza. [Ipumepsl perenus 3aiau
PEKYPCUBHBIM CIIOCOOOM.

23. YKkazatenu: ykazaTeln Ha OOBEKThI, yKa3aTelu Ha (PyHKIHUH, yKa3aTelb
Ha yKa3arelb.

24. OpHOMEpHBIE MAacCUBBI: OOBSABICHHE, WHUIIMAIM3AIMS, TEHEpalus U
BbIBOJI. OmpejiesieHusi pa3Mepa NaMsaTH Jig OJITHOMEPHOIO0 MaccuBa. YKazaTelu U
MaCCHBBI.



IIpumepsl 3agaHuii (JIMHEHHBIN AJITOPUTM)

CocCTaBUTh IPOrPaMMY JIJIsl BBIYUCIICHUS (YHKIUH
y=4/tge* —0,35-10™" +kin X|
y=a-+b* +Inx|+0,11-10° - ctgb

3)
4)
5 V= arctgx® — ctg’x + 0,41-107" + ¢*

) Q= Fin2 y —cos® x‘+5- Iny_03.10%

7) V= arctgx” —0,53-10% + arcsin x

g) V= arctgx’ —0,75-10"° + e* —e™ + ctgx

S =3fn )0033 x‘ + xic +0,71:10™° + g x

9) _
. 7 10-18
10) y—\/‘x ‘+0,78 107 +ctgx + Igx
1 y=arctgx —0,45-10" + |e* —12‘+ ctgx

12) 2= X% -ctg(x +1)—0,35-10"°

IIpuMepb! 3a7aHuil (AJTOPUTM - BeTBJICHHE)
CocTaBUTH MPOrPaMMBI J1JIs1 BBIYUCIICHUS 3aJaHHBIX (DYHKIIUHA.

X, x<0
y=<6x, 52x2>0
X, X>5
sinx, X<0
y=14cosx, 45=2x>0
ctgx, X > 45

IIpuMepsI 3a1aHNH (AJTOPUTM - LUKJI)
CocTaBUTh MPOrpaMMBbI ISl BBIYMCIICHUS 3aJaHHBIX CYMM, IPOU3BEICHUN U

Ta0ynupoBaHusl GyHKIMA HAa 3aJaHHOM MHOECTBE TOUEK.
N

N
S = 4 |093i S:Z(l-l-l)z
N ’ i=1 .
=[Te" P=[](i-3
P ge | [16-2
y =sin X+ cosx — ctgx_ y =sin“(x +1)

xe[10,70] ar h=10 s X € (30°,45°,60°,75°,90°)



IIpumeps! 3agaHuii (MacCUBbI)

1 Bectu wmaccuB A(N). DneMeHTBl € HWHIEKCAMH KpPAaTHBIMU TpPEM
YMEHBIIIUTH B JIBA pa3a, a 3JIEMEHThI C UHAEKCAMU KPATHBIMU 5 YBEIUYUTH B TPU
pasa. BeIBeCTH MOJIyYEHHBIM MAaCCUB HA M1E€YATh.

2 Bsectu maccuB A(N). N kpatno 3. IIpeoOpa3oBaTh MacCWB Tak, 4TOOBI
anemeHTsl OT 0 10 N/3 ObUTM 3aMEHEHBI Ha HyJH, a 3JeMeHThl OoT 2/3 mo N -
yBEJIIMYEHBI B JBa pa3a. BvIBecTH MCXOIHBIM M MpeoOpa30BaHHBIM MacCHUBBI Ha
1eYaTh.

3 3amnoJIHUTh MAcCCUB YjieHaMH HaTypajibHoro psaa (1, 2, 3.....) 10 Tex mop
MOKa UX MPOU3BEJICHUE HE CTaHET OoJibllle Harnepe ] 3aiaHHoro yncina M. BoiBectu
Ha I1eYaTh MPOU3BEAEHUE U YUCIIO PJIEMEHTOB MacCUBA.

4 3amonuuth MaccuB A(N) YeTHBIMH YjCHaMM HaTypajbHOro psaa (2, 4,
6 ) 10 Tex mop moka Ux MPOU3BEICHUE HE CTAHET OOJIBIIIEC TPOM3BOJIHLHOTO YKCIIA
M. HaiiTu cymMMy 3JIEMEHTOB PsAJia U UX YHCIIA.

5 3amate MaccuB A(N), N=K+M. Dnementst MmaccuBa ¢ unaexcom ot 0 mo
K - wjieHbl HaTypallbHOTO psiJla KpaTHBIE 2, OCTAJIbHBIE - KpaTHble 5. Halitu cymmy
Y TIPOU3BEIAECHUE OJIIEMEHTOB MacCMBa W YacTHOE OT JEJECHHS CyMMBbI Ha
IIPOU3BEJCHUE.

6 Beectu maccuB A(N) u3 4djieHOB psiia A(I)ZW. Hucno 4neHoB psaa
orpannueHbl mo ycioBuio A(I)SM, rme M>>1. Halitu cymmy 4WICHOB psjia
KpPaTHBIX JBYM U IIPOU3BEJACHUE WICHOB PA/Ia KPATHBIX TPEM.

7 Beectu maccuB A(N, M). TpaHCIIOHMPOBATH 3Ty MAaTpPHILy, T.€. 3aMEHHUTH
CTPOKH cToJIOnaMu. BrIBECTH Ha meyaTh UCXOAHBIA M TPeoOpa30BaHHbBIN MaCcCHUBbI
B BHJIC MaTPUIIBL.

8 Beectu maccuB A(N, M). Onpenenutb KOJWYECTBO MOJIOKHUTEIbHBIX U
OTPULATEIBHBIX 3JIEMEHTOB.

9 Beectu maccuB A(N, M). Haiitu MakcuMaibHBIE 3JEMEHTBI KasKIOTO
CTOJIONA M 3aIIMCaTh UX B OTJEIbHBIA MAaCCHUB.

10 Beectu maccuB A(N, M). HaiiTh MUHUMAaNbHBIE JJIEMEHTBHI Ka)JIOH
CTPOKH U 3aMUCaTh UX B OT/ACIbHBIN MacCHUB.
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