MHUHHUCTEPCTBO HAYKH M BBICILIEI'O OBPA3OBAHWS
POCCHUHNCKOUN OEJIEPALIUUA

r DejepanbHOe rocynapeTBeHHoe 610pKeTHOE 06pa3oBaTeIbHOE YUPEKICHHE
BBICHIEr0 00pazoBaHusI
«MarnuToropckuii rocy1apcTBEHHBIN TexHUYeCKUi yHuBepenter um. 1.
HocoBa»

~ YTBEPXJIAIO
“Jlupexrop UDuAC
—B.P. Xpamuun

04.02.2025 r.

PABOYAS IMMPOI'PAMMA JUCLUIIJIMHBI (MO/1Y.JIST)

ITPOI'PAMMHPOBAHHE

HarnpaBnenue noaroToBky (CrenuaibHOCTh)
09.03.01 MudopmaTiKa U BEIYMCIUTETHLHAS TEXHUKA

Hanpasnennocts (mpoduib/creruanysanus) 1porpaMmbl
[Iporpammuoe obecnieuenne cpeicTB BHIMHCIUTENLHON TEXHHKH U aBTOMATH3HPOBAHHBIX
CHCTEM

YpoBeHb Beiciero o6pa3oBanus - GakajiaBpuat

®opma 00yueHus
3a04Hast

WUucrutyr/ Gakynbrer  MHCTHTYT SHEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM
Kagenpa BbraucanTebHON TEXHUKH U IPOrpaMMUPOBAHHMS

Kypc 2

Marunuroropck
2025 rox



Pabouas nporpamma cocrasnena va ocaose ®I'OC BO - OakanaBpuar 1o
Hanpasienuto noarorosku 09.03.01 Undopmaruka i BeHCIHTEIbHAS TeXHUKA (IPHKa3
MunoGpuayku Poceun ot 19.09.2017 r. Ne 929)

PaGouast nporpamma pacemorpena n o06pena Ha 3aceanuu Kadeapbi
Bbr4uciuTenbHOM TEXHHKH U IPOrPAMMHEPOBAHHS
03.02.2025 r, mpoTokon Ne 5

2. A7
( )[ ¥ i
3aB. kadeapoii her O.C. Jlorynosa
/ S

PaGouas nporpamma o106peHa MeToIHueCKOM KOMUCCHEH \4%3HAC ’

04.02.2025 r. nporokon Ne 3 C% ; {
- Ilpencenarens i “B.P. Xpaminun
7 ¥ 94
Pabouas nporpamma cocrasiena:
cr. npenoaasarens kadenpsr BTull, %) B.E. Topunnckwmii

Penenzent:
mupekrop HUU «lIpombesonacHocTs», 1-p TexH. Hayk M.IO.Hapkesuu




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, odcyxeHa u ogodpena st peamsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl BbIYUCIUTENTbHON TEXHUKN U TPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit 0O.C. foryHOBa




1 Heau ocBOeHMS TUCHUIIIHMHBI (MOIYJIS)

Lensimu ocBoeHUsI UCHUIUIUHBI «IIporpamMMupoBaHue» SBISETCS OCBOCHUE
CTYJIEHTaMU METOJIMKH ITOCTAHOBKH, ITOATOTOBKH U PELICHUS HHKEHEPHO-TEXHUYECKUX
3a/1a4 Ha COBPEMEHHBIX BBIUMCIUTEIbHBIX MAIIMHAX C UCIOJIB30BAHUEM PA3JIMYHBIX CPEICTB
MIPOrpaMMHUPOBAHHUSL.

Jlns noctrkeHus MOCTaBICHHOM 11enu B Kypce «[IporpammupoBanuey pemarTcs
3a/la4y PUOOPETECHUS:

IpeJICTaBICHU 00 aNropuT™Me U KOHEYHOM Habope 0a30BbIX YIPABISIOUINX
CTPYKTYP;

MPEJICTABICHU O CTPYKTYpPE MPOTrPAMMHBIX CPEJICTB;

3HaHUU OCHOB KOJAMPOBAHUS HA A3bIKAX BHICOKOTO YPOBHS;

3HaHUU MoJieIel BU3yaJIbHOTO U COOBITHIHO-YIIPABISIEMOr0 IPOrpaMMHUPOBAHNUS;

MpEeJICTaBICHU 00 OCHOBHBIX MOHITHUSIX 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0Aa U
CUCTEMHOTI'0 aHalln3a;

HABBIKOB IMIOCTAHOBKU 33/1a4 B 001acT HH(GOPMALIMOHHBIX CUCTEM;

3HAaHUU COBPEMEHHBIX TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB B3aUMOICHCTBUS
M0JIb30BaTeJeH ¢ KOMIIBIOTEPOM, BO3MOKHOCTEH KOMITBIOTEPA KaK CPe/ICTBA UCCIEAOBAHNUS,
aBTOMAaTU3alMKU 00paOOTKU JAHHBIX U PEIICHUS MPOCKTHBIX U HAYYHO-TEXHUYECKUX 3a/1a4.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnuna [IporpammupoBaHye BXOAUT B 00s513aTEIbHYIO YaCTh Y4€OHOIO IJIaHa
00pa3oBaTenbHON NPOrPaMMBI.

JUis n3yyeHus JUCUUIUIMHBI HE00XO0AUMBI 3HAHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

HNudpopmaruka

IIpukiagHas MaTeMaTrka

®dusnka

3HaHus (YMEHUs, BIa/IeHUs ), TOTYYEHHbIE IPU U3yYEHUU JTaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

MHoronoro4Hoe nporpaMMHpOBaHKE Ha s3bIKe Java

CTpyKTypbl U MOJENIN JAHHBIX

ANTOPUTMBI U TEOPUS CI0KHOCTH

OOBEKTHO-OpPUEHTHUPOBAHHOE ITPOrPAMMUPOBAHNE

OOBEKTHO-OPUEHTUPOBAHHOE NPOrpaMMHOE obecrieueHne

[Tnatdopma pa3pabOTKH U HCIIOTHEHUS pUiIoxkeHui Flora

Ceru DBM

Jlornueckoe nporpaMMupoBaHue

CpencTBa mporpaMMHUPOBaHUS MOOITBHBIX TIPHIIOKCHH I

YenoBeko-MallMHHOE B3aUMOJEHCTBHE

FO3a0mnuTH-nuccne0BaHue NPOrpaMMHBIX TPOAYKTOB

[TpakTHueckue acnekThl pa3paboTKU KOMIUISITOPOB

Teopus BBIYUCIUTENBHBIX IPOLIECCOB

Teopus s3bIKOB IPOTPaMMHUPOBAHUS

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOAYJIs) M INIAHMPYeMble pe3yJbTaTbl 00y4eHust

B pesynbrare ocBoeHus aucuuIuingesl (Moayns) «lIporpamMmmupoBanue»
o0y4JaroImuics 10HKeH o0safaTh CISAYIOIIMMU KOMIIETCHIIMSMU:

Kon nnaukaropa NHaukaTop AOCTHIKEHUS KOMIIETCHITUH




OIIK-7 CnocoOeH y4acTBOBAaTh B HACTPOMKE M HAIAJKE MPOrpaMMHO-aNIapaTHbIX
KOMIIJICKCOB;

OIIK-7.1 | OrneHuBaeT paboToCOCOOHOCTh MPOTPAMMHO-ANIAPATHRIX KOMIUIEKCOB

OIIK-8 CnocobeH pa3zpabaTbIiBaTh aITOPUTMBI U TPOTPAMMBI, TPUTOTHBIE JUIS
MPAKTUYECKOTO IPUMEHEHUS;

OIIK-8.1 Omnpenenser cpeacTBa pa3padOTKU MPOTPAMMHBIX CPENICTB JUTSI PEILICHHS
NPAaKTUYECKHX 3a/1a4 MPO(ECCHOHATLHON AEATEIbHOCTH

OIIK-8.2 Pa3pabarbiBaeT alropuT™Mbl U IPOrpamMMBbl JJIs PELLIEHUS IPUKIIATHBIX
3a/1a4 pa3JIMYHbIX KJIACCOB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCHUILUIMHBI cocTaBisieT 10 3aueTHbIX enuuul 360 akaj. 4acoB, B TOM

qHce:
— KOHTaKTHas padora — 25,6 aka/1. 4acoB:

— ayauTopHasi — 22 akaj. 4acos;

— BHeayauTopHas — 3,6 akKaJ. 4acos;

— camocTosTenbHas pabora — 321,8 akaj. 4acos;

— B (popme npakTudeckoil moarotoBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

— MOATOTOBKA K 3a4éty — 12,6 akan. yac

dopma aTTecTaluy - YK3aMEH, 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z DopMa TeKyIero
S B
B aKajl. 4acax 5] u KOHTPOJISt
Paznen/ Tema 2 (B axan ) == A y P Kox
> & © | camocrosTenbHON |  ycrieBaeMOCTH U
JTUCLUTUTAHBI 2 £ . | xomnerennun
0 & padoThI MIPOMEKYTOUHOM
6 mpakt. | €3
Tex. | 180 paKT. | =& aTTecTallu
3aH. 3aH. | O &
1. OcHOBHBIE KOHCTPYKILIMU S3bIKa
BBICOKOT'O YPOBHS
1.
1.1 Uctopus
CamocrosTenpHOE
BO3HUKHOBEHHMS I3bIKOB C U U3ydeHne
C++. Andasur s3bIka o
KOHCTaHTq}),I ’ yueOHOil u ITposepka OIIK-7.1,
? 0,2 0,2 12 Hay4qyHOU WHAUBHUIYaJTbHBIX OIIK-8.1,
HMACHTU(DHUKATOPEI, .
JIUTEePaTyphl. 3aaHuil OIIK-8.2
KJroueBsle cioBa. [lonsaTue
o 2. IloaroroBka
HEepEeMEHHOH, ONUCcaHue
nabopaTopHOMY
MIEPEMEHHBIX B IIPOTpamMme
3aHSTHIO
1.2 Tunsl nanuwix. Lensie
THUIIBI JJAHHBIX,
K1accupuKanus Ha
3HAKOBBIE M O€33HAKOBEIE,
MIpEeACTaBICHUE B TAMSTH
KOMITBIOTEPA. 1.
BeliecTBeHHBIE THIIBI, CamocrosTenpHOE
TIOHSATHEC MAHTHUCCHI U 2 HU3YyUCHUEC
nopsizka. YKkasareny, yueOHOIt n ITposepka OIIK-7.1,
oTIepaIiy B3STHS agpeca u 0,4 0,3 54 Hay4JHOU WHAUBUTYaJIbHBIX OIIK-8.1,
pazazspecaruu. JIUTEPATYPBHI. 3aJaHui OIIK-8.2
Ilepeuncnsiempril Tvn 2. INogroroBka k
naHHbIX. Twn qaHHbIX VOId. JTa00paTOPHOMY
Bripakenust. Oniepanpl 1 3aHATHIO
omepanuy. YHapHbIe,
OUHapHBIE U TEPHAPHBIE
onepauun. [IpeoOpazoBanus
THUIIOB ITPU BBIYHUCIICHUN
BBIpaXXEHHI
1.3 Crpykrypa C- 1.
nporpaMmsl. OnepaTopbl CamocrosTensHoe ITpoBepka OIlIK-7.1,
s3bika C. Oneparop- 0,6 0,8 49 U3yuCHHE WH/IMBUAYAJIbHBIX OIIK-8.1,
BhIpa)KEHHE, COCTABHOM yueOHOIt 3ajaHu’ OIIK-8.2
omeparop. Hay4YHOU




PasserBisronuecs
AIITOPUTMHYECKHE
KOHCTpyKIu. Oneparopsr if
u switch. TIpumepsr
nporpamm. Llukinnyeckue

ATOPUTMHYECKUE JIATEPaTypPhIL.
KOHCTPYKIMHU. LUKITBI ¢ 2. TToaroToBKa K
HpeIIpOBEPKOH, ¢ 71a00paTOpPHOMY
MOCTIIPOBEPKOIA, € 3aHATHUIO
HapaMeTpoM, C BEIXOIOM H3
cepeauHbl. OnepaTopbl
while, do while, for, break,
continue. ITpumepst
nporpamMm
1.
CaMmocrosTensHoe
1.4 Beoa/BeiBoj B s13bike C. H3yUYCHHE
bubamoreka stdio.h. yaeOHOH 1 IpoBepka OIIK-7.1,
®dopmMaTHBIiT BBOJI/BBIBOJ 0,2 0,4 46 HAYYHOM WH/IMBUAYAIbHBIX OIIK-8.1,
¢dyukrmsamu printf u scanf. JIUTEPATYPHI. 3ajaHu’ OIIK-8.2
DaiinoBbIi BBOJ/BBHIBO/T 2. [MonroroBka
1a60paTOpHOMY
3aHATHIO
HWroro no pazaeny 14 1,7 161
2. OCHOBHBIE CTPYKTYpbI AaHHBIX
2.1 Maccussl. O0BsiBIICHHE 1
B mporpamme. Brraucnenue )
WHJICKCHBIX BBIPa)KEHHH. Camoctostensioe
CraHgapTHBIE AITOPUTMBI nsyHerme
y4aeOHOU 1 [IpoBepka OIIK-7.1,
00pabOTKH MacCHBOB — 06 06 29 . OITK-8 1
BBOJI/BBIBOJI, OOHYJICHUE, ! ! HayTHOH HHHHBHHyaHVLHHX )
HOHCK 3aAaHHOTO 1 JIUTEPATYPHI. 3aJaHAN OIIK-8.2
2. ITogroroBka K
9KCTPEMANILHOTO 3HAYCHHUS,
coprupoBka. [Tpumepbt AabopatopHoMy
3aHATHIO
porpamMmm
1.
CamocTosTenpHoe
2.2 Crpykrypsl. Onucanue B H3y4YCHHE
nporpamme. OObeAMHCHHS y4aeOHOU 1 [IpoBepka OIIK-7.1,
(union). ButoBsie 0,4 0,6 37 HAYYHOM WHIIMBUYaJIbHBIX OIIK-8.1,
CTpYKTYypHl. Bapnantusie JIUTEePaTyphl. 3aaHuil OIIK-8.2
CTPYKTYpBI 2. IlogroToBka Kk
71a00paTOpHOMY
3aHSITHUIO
1.
CamocTosaTenbHOoe
U3y4YCHHE
2.3 OmnpeneneHne 0OBEKTOB yueOHOIt n ITposepka OIIK-7.1,
¥ THIOB. MHUIMamu3anus 2 0,2 12 HayJHOU WHIUBUIYaITbHBIX OIIK-8.1,
JIAHHBIX JUTEPaTyPHI. 3aJJaHUH OIIK-8.2
2. ITogroroBka K
nabopaTopHOMY
3aHSTHIO
2.4 MeTozpsl 1oCTyma K 1.
9JIEMEHTaM MacCHBOB. CamocTosTenbHOe
Vkazarenu Ha H3y4eHue
MHOTOMEpHBIE MaCCHBBHI. nggﬂoﬁ u Iposepxa OIK-7.1,
ApecHan apudmeTuKa, 1 1 40 HayaHOf WH/AMBUAYAJIBHBIX OIIK-8.1,
3aJJaHUI OIIK-8.2
JIMHAMUYECKOE BBIJCTICHUEC JIUTEPaTyphIL.

namsTy. Beigenenue namsatu
B COOTBETCTBHUEC C

2. IoaroToBka K
1a60paTOpPHOMY




THUIIOM YyKa3aTeJId.
BI)I)ICJ'ICHI/IC naMsaTH I1oJQ
HeTHHPI?,PIpOBaHHBIﬁ
YKa3zaTelib. OCHOBHEIC
OIIII/I6KI/I, CBs3aHHBIC C

3aHSTHUIO
JMHAMAYECKHM BBIICIICHAEM
naMaTy. JluHaMudeckue
MaccuBbl. Peanusanus
CTPYKTYPBI — OJTHOCBSI3HBIi
JMHEWHBIN CIIHCOK
HWroro no pazaeny 4 2,4 111
3. MeTobl CTPYyKTYpHOTO
MPOrPaMMHUPOBAHHUS
1.
CamocrosTensHoe
U3y4YeHUE
3.1 IlonsaTne KIUH. N
Ormpe eJ'IeHI/Ie(bIZ};I I;I)TOTI/IH yueOHOIl u ITposepka OIIK-7.1,
ped P 0,6 1 15,5 HaY4HOU WHJIUBU1YaJIbHBIX OIIK-8.1,
¢dyskuuu. [epenaya N
JIUTEPaTypHI. 3aaHuil OIIK-8.2
rapameTpoB
2. ITogroroBka K
nabopaTopHOMY
3aHSITHUIO
1.
3.2 Vka3atenu Ha QYHKIHIO.
CaMocrosTensHoe
IIpenBapu-tenpHas
WHHULAAITU3AIHS V3YACHHC
HapameTpoB dyHKIH yueOHO# 1 IIposepka OIIK-7.1,
P P y ’ 0,4 0,5 4 HAYYHOM HHIUBUTY-aJTbHBIX OIIK-8.1,
DYHKIIUH C TEPEMEHHBIM o
JIUTEPATYPHI. 3aJaHu’ OIIK-8.2
YHCIIOM ITapaMeTPOB.
2. IlogroToBka k
Iepenaua mapameTpoB
: nabopaTopHOMY
(hyHKIIMK main
3aHATHIO
Hroro o pazneny 1 1,5 19,5
4. Mertonbl 00bEKTHO-
OpPHEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHHS
4.1 O6BeKTHO-
OPHEHTUPOBAHHBIN ITOIXOT
K IPOrPaMMHUPOBAHUIO. 1.
TToHsATHE UHKATICYIISIIH. CaMocrosTensHoe
OOnbsBIICHHUE KJ1acca B SI3bIKE U3y4YeHHE
C++. Unens! kiacca. yueOHOil u ITposepka OIIK-7.1,
Ccruika this. KorctpykTop. 0,1 1,8 6 HayJHOU WHIUBUIYaTbHBIX OIIK-8.1,
KonctpykTop KonupoBaHusi. JIUTEPATYPBI. 3aaHui OIIK-8.2
Hecrpykrop. Co3nanue 2. [MoxroroBka
KJacca «OUTOBOE 71a00paTOpHOMY
MHOXecTBO». JlocTyn Kk 3aHATHIO
wieHaM Kiacca. OyHKIUU
— Jpy3bs Kilacca
4.2 Hacnenosaunue. ba3oBblii
Y MPOU3-BOJHBIE KIIACCHI.
Crierudukarust 1.
MPOM3BOIHBIX KJIACCOB. CamocrosiTensHoe
Joctym K HaceJOBaHHBIM n3y4YeHUe
KOMIIOHEHTaM 0a30BOro yueOHOI u IIpoBepka OIIK-7.1,
knacca. CoOOTHOIIEHUE 0,1 1,2 4 HayJHOU WHIUBUIYaITbHBIX OIIK-8.1,
Mex 1y 0a30BBIMU U JIUTEPATYPBHI. 3aJaHui OIIK-8.2
MIPOU3BOJHBIMU KJIaCCaMH. 2. I[loxroroBka
IocnenoBatenbHOCTH 71a00paTOpHOMY
BBI30Ba KOHCTPYKTOPOB U 3aHSTHIO

JIECTPYKTOPOB JJIs1 0OBEKTOB
TIPOU3BOHBIX




KJ1aCCOB

4.3 Ileperpys3ka onepanui.
Hcnons3oBaHnue METOHI0B
KJlacca v APYKEeCTBEHHBIX

. 1.
(byHKHHHQ Teperpysxa CamocrosTensHoe
orepauuii mpeodpa3oBaHus
tunoB. [lepeonpenenenue HYACHHC
) yueOHOI u ITposepka OIlIK-7.1,
BBO/Ia-BBIBOJIA Ha SI3BIKE .
N 0,9 1,2 6 HayJHOU WH/IMBUAYAILHBIX OIIK-8.1,
C++. CrangapTHbIH .
JIUTEPATYPHI. 3aJaHu’ OIIK-8.2
BBO/I/BBIBOJI.
. 2. [MoxroroBka
dopMaTUpyeMbIii BEIBOJ.
1a60paTOpHOMY
BBox/BBIBOJ ¢ THCKA.
3aHSTHUIO
BBox/BBIBOJ 17151 THIIOB
JIAHHBIX, OTIPECTCHHBIX
M0JIb30BaTENEM
HWroro no pazaeny 11 42 16
5. Pa3paboTka MOAyIBHOTO
MIPOTPaMMHOT0 0OecIieueHHs
1.
CamocrosTensHoe
5.1 Ilonarue U3y4eHue
MHOro(aiaoBoro npoexra. yueOHOIl u ITposepka OIIK-7.1,
Bpems xu3HU U 0671aCTh 0,1 0,1 3 Hay4HOU UHIUBUyaJIbHBIX OIIK-8.1,
BUJMMOCTH JIOKAJIbHBIX U JIUTEPaTypHI. 3aaHui OIIK-8.2
rno0aIbHBIX 00BEKTOB 2. I[oaroroska k
nabopaTopHOMY
3aHSITHUIO
1.
5.2 Ucnonb3oBaHue CaMocCToATenbHOE
MIPOCTPAHCTB HMEH. n3ydeHue
CraHgapTHOE TPOCTPAHCTBO yaeOHOU 1 [IpoBepka OIIK-7.1,
umeH. [Tonb30BaTeibCKUE 0,1 0,1 3 HAYYHOM WHANBUAYAIbHBIX OIIK-8.1,
MIPOCTPaHCTBA UMEH. JUTEPaTypPHL. 3amaHui OIIK-8.2
BrioxxenHsle mpocTpaHcTBa 2. IlogrotoBka Kk
UMEH nabopaTopHOMY
3aHATHIO
1.
CamocTrosTenpHoe
5.3 IupeKTuBbI U3y4eHue
npenpoueccopa. Jlupekrusa yueOHOil u ITposepka OIIK-7.1,
#include. TupexTrBa 0,1 0,1 4 HAYYHOM WHIIMBUYaJIbHBIX OIIK-8.1,
#define. YcmosHbIe JIUTEPATYPHIL. 3aIaHui OIIK-8.2
IUPEKTUBHI MpEnpoLeccopa 2. IToaroToBka K
nabopaTopHOMY
3aHSTHUIO
1.
CaMmocrosTensHoe
5.4 1lTabnoHbI QYHKIHIA. H3yUCHHE
OCHOBHBIE MTO-HATHS. yueOHOI u IIpoBepka OIIK-7.1,
ITapameTtpsr maba0HOB. 0,1 0,1 2 HayJHOU WHIUBUIYaTbHBIX OIIK-8.1,
[Ta6snons! knaccos. [Ipumep JIUTEPATYPBHI. 3aJaHui OIIK-8.2
KOHTelHepa stack 2. TloaroToBKa K
71a00paTOpHOMY
3aHATHIO
5.5 bubmmoreka STL. 1.
HrepaTopbl, aNropuTMsl, CamocrosiTensHoe
KOHTEHHEpHI HU3y4yeHue
¢dyHK I/IOI-I;)aJ'I’LHBIe 00BEKTHI eygﬂoﬁ u Iposepxa OIK-7.1,
YHIY : 0,1 3,8 2,3 ¥ . WH/AMBUAYAJIBHBIX OIIK-8.1,
KonTeliHepHbIe KJIacChl B CO Hay4HOU N
3amaHui OIIK-8.2
-BPEMEHHBIX KOMITHIISITOpaX. JIUTEPaTyphIL.

O6paboTka
HCKITIOYUTETbHBIX

2. IloaroToBka K
1a60paTOpPHOMY




cutyanuil. ['enepanus

uckiaodeHui. Ilepexsar 3aHATUIO

HCKIIFOUCHUMN

HWroro no pazaeny 0,5 4.2 14,3

Hroro 3a cemectp 8 14 321,8 JK3aMEH,3auéT
Hroro no aucuuruimae 8 14 321,8 9K3aMeEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00Pa30BATEIBHOTO MPOLIECCa U MPEATOIATAIOUTYI0 IPIMYIO TPAHCIISIHIO
3HaHUH OT MIPENOAABATEIA K CTYEHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUILUIMHAPHOM JIOTHUKE, OCYIIECTBIIIEMOE IPEUMYILIIECTBEHHO BEPOATIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

IIpakTHueckoe 3aHATHE, OCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB
10 IIPEIIOKEHHOMY QJITOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3aIys 00pa3o0BaTEILHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3JIaHHE yUEOHBIX
MPOOJIEMHBIX CUTYalU JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON JI€ATEIIEHOCTH
CTYJICHTOB.

@DopMbl YUeOHBIX 3aHATHUH € UCIIOJIIB30BAHUEM TEXHOJIOTHM TPOOIEMHOI0 00y4eHus:

[TpobnemHas nekuus — U3JI0XKEHUEe MaTepuaa, IpeArnoiaraee noCTaHOBKY
POOJEMHBIX U TUCKYCCUOHHBIX BOIIPOCOB, OCBEIIECHUE Pa3IMUHbIX HAyYHBIX [1OJIXO/0B,
aBTOPCKHE KOMMEHTAPUH, CBSI3aHHBIE C PA3JINYHBIMUA MOJEISIMU UHTEPIIPETALUU
M3y4aeMOro MaTepuana.

3. VIHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPEIoJaracT akTUBHOE U HEJIMHEWMHOE B3aUMOJICHICTBUE BCEX YUaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO-3HAYUMOTO Il HUX 00pa30BaTeIbHOIO Pe3yJbTaTa.

@DopMbl YUeOHBIX 3aHATHH € UCIIOJIb30BAaHUEM CIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «0OpaTHOM CBSI3M» — JIEKLM-IIPOBOKALNSA (M3JI0)KEHUE MaTepualla ¢ 3apaHee
3a-TUIaHUPOBAHHBIMU OIIMOKaMN), JeKIHsI-0ecena, TeKIHsI-TUCKYCCHSL, JIEKIIHs-
peccKOH(epeHIIHs.

[TpakTryeckoe 3aHsATHE B POpPME MIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HanpaBJIeHHas Ha pPelIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyromiei ot
CTYJECHTA IPUMEHEHUSI KaK HAYYHO-TEOPETUUECKHUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS IIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. Topumnnckwuii, B.E. IIpakTukym 1o nmporpaMMHpOBaHuUIo: ydyeOHoe mocodue
[Texct]. / B.E. Topuunckuit, B.J[. TyrapoBa, A.H. Kanutaes. — Maruutoropck : U3a. nentp
®I'BOY BIIO «MI'TVY», 2013. 164 c.

2. IMaBnoBckas, T. A. C/C++. [IporpaMMupoBaHue Ha SI3bIKE BHICOKOTO YPOBHS
[Tekcr] : yueO6-uuk / T. A. ITaBnoBckas. - CII6. : ITutep, 2013. - 460 c. : wi. (YueOHUK 1is
By30B). - ISBN 978-5-496-00031-4.

0) JonosiHuTeIbHAS JIUTEpATYpA:
1. ITaBnosckast, T. C/C++. CTpyKTypHOE U 00BEKTHO-OPHEHTHPOBAHHOE
nporpamMmupoBanue [ DnekTponHslid pecypc] : Ilpaktukym / T. I[TaBnosckas, FO. [ymak —



CII6. : Iurep, 2014. — 352 ¢. — Pexxum noctyna: http://ibooks.ru/reading.php?
productid=21762 - 3arnaBue c skpa-Ha ISBN 978-5-459-00613-1.

2. Cunuusbig, C. B. [IporpaMmMupoBaHue Ha si3bIKe BBICOKOTO ypoBHS [ Teker] :
yuebnuk / C.B. Cununbia, A.C. Muxaiinos, O.1. Xaeituues. - M. : U1 Akanemus, 2015. -
393c. : un., Tabn. - (Beicmee npodec. odpazoanue : Mupopmaruka).

3. He3nanos, A.A. [IporpammupoBanue u anropurmusanus [ Texcr] : yaeOHuk /
A.A. He3nanos; [Hayu. pen. B. I1. Kyrenog]. - M. : Akagemus, 2014. - 304 c. : ui., cXeMbl,
Tab11. - (Beicmiee npod. o6pazoBanue : MH(opMaTHKa U BEIUMCIUTEIbHAS TEXHUKA).

B) MeToanuyeckne yKazaHus:

1. IIpakTuKy™M 11O IpOrpaMMHUPOBaHUIO Ha A3bike CH++ [DIeKTpOoHHBIN pecypc] :
yueoHoe nocodue / B. E. Topunnckuii, A. H. Kanutaes, B. JI. Tyraposa, 10. B. ®enoceesa ;
MI'TYVY. - Marautoropck : MI'TVY, 2017. - 1 sanextpos. ont. auck (CD-ROM). - Pexxum
nocryma: https://magtu.informsystema.ru/uploader/fileUpload?
name=3004.pdf&show=dcatalogues/1/1134950/3004.pdf&view=true - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe obecnevyenne

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpouHO
Professional
MS Visual Studio
2017 Community |cBoGoaHO pacmpoctpansemoe [10 6eccpodHo
Edition
g‘ﬂa”d TUrbo 13112301 or 23.11.2005 GecepoHo

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CUCTEMbI

HasBanue kypca Cchuika
HarmonansHas mHGOpMaAIIMOHHO-aHATUTHYECKAST URL:
cuctema — Poccuiickuit nuaekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



Jlek1IMOHHAs ayTUTOPUS — MYJIbTUMEIUNHHBIEC CPEACTBA XPAHEHUS, IIepeJaun |
MpECTaBICHUS WH(POPMALIHH.

KommnbroTepHsbIii Kilacc — NepcoHaNbHbIE KOMIBIOTEPHI ¢ KoMmuisTopamu C++,
nakerom Office, Bbixoom B IHTEpHET ¥ ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

AyIUTOpHH IJIs1 CAMOCTOSITENIbHON padOThI: KOMITBIOTEPHBIE KJIACCHI; YUTATIbHBIC
3asbl Oubimorexkn — Bee kiaccbl YUTHACY ¢ mepcoHanbHBIMUA KOMITBIOTEPAMH, BBIXOA0M
B VIHTEpHET U C TOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPEIy
YHHUBEPCHUTETA.

AymuTopuH IJ1s TPYNIIOBBIX M MHIUBHIyaTbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS
U IPOMEXYTOUHOU arrecTaunu — ayn. 282 u knaccsl YUTUACY.

[TomernieHust 17151 CAaMOCTOSITENBHOM pabOTHI 00YJaIOLINXCSl, OCHALCHHBIX
KOMIIBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHUS K ceTU «ITHTEpHET» U HATMYUEM
JOCTYIA B 3JIEKTPOH-HYI0 HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3alud —
kiaccsl YUTHACY.

[Tomernienust 1715t XpaHEHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanusi —ayn. 379.



Ipuioxenne 1

Y4yeOHO-MeTOoANYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo mucuumumbae «IIporpammupoBaHue» NpeaycMOTpEeHa ayIUTOPHAs U BHEAYAUTOPHAs
caMmocCTosTeNbHas paboTa 00ydJaroIMXCsl.

AyIUTOpHAs CAaMOCTOATENIbHAS paboTa CTYJACHTOB MPEAIoJaraeT pelieHHe KOHTPOJIbHBIX 3a/1a4
HAa JIA0OPATOPHBIX 3aHSATHUSX.

[TpumepHBIe ayiuTOpHBIE KOHTPOJIbHBIE paboThl (AKP):
Pa3zpea 1.
1. Ilo u3BeCTHOMY paauyCy ONPECNIUTh UIMHY OKPYKHOCTH, IUIOIIAJb Kpyra, IJIOLIAdb

MMOBEPXHOCTHU c(hephbl U 00BEM IIapa.

2. lano HaTypanbHOoe K — kosnnuecTBO cekyHa. OnpeaenuTh CKOJIBKO 3TO COCTaBIISAET YacoB,
MUHYT U cekyHa. Hanpumep, 4000 cexynn — 3to 1 yac, 6 munyt u 40 cexynn. Mcnonb3oBarh He
Oonee 4-X apuPMETHUSCKHUX OTICPAITHIA.

3. OnpenenuTh CKOJBKO JIET MOHAIO0UTCS 11axy, 4ToObl coOpaTh ypoxkail 3epHa, TpeOyeMblii
nzo0perareneM maxmar. CuyuTaTh, 4YTO CpeAHETr0A0BOM cOop cocTtaisieT 70 MiH. TOHH, a Ha 1
rpamm npuxoautcs 10 3epeH.

4. BeIUHCIUTE 3HAYECHHUE BbIPAXKCHUA:

= 2 3
asm b+cosb 4 3/b2

a -tgb
1_eva

4

KonTponbHbiit npumep: npu a=b=0.5 y=1.214
5. JlaHO BpeMsi — J1Ba IIEJIBIX YMCIIa KOJIMYECTBO YacoB U MUHYT. HeoOxoauMo onpeaenuTsb
MEHBIIUI YTroJl MeKIy 4acOBOM M MUHYTHOM CTpesIkaMu Ha LiudepoiiaTe yacos.

6. lano pneiictButensHoe uyucio E (E>0). Heo6XxommMo BBIUMCIUTE CICAYIONIYI0 CYMMY:

n —
Ka)kJ0e caraeMoe paccumThiBaetcs o dopmyne: 1/3 " *cos 3" |, rae n mensercs ot 1 1o
OeckoHeuHocTH ¢ maroM 1. CiemyeT ydecThb TOJNBKO T€ cjaraeMble, B KOTOPBIX MHOXHTEIb

n
1/3  wumeer BeNMUYMHY HE MEHBIIIYIO, yeM E.

7. Jano nenoe ynciao M>1. Ilonyunts Haubombee neioe k, mpu koropom 4k <M.

8. Jlaubl monoxuTeNnbHbIe AeicTBUTenbHBIC uncia A, X,E. B nocnenoarensuoctu y(1), y(2),...
, o0pazoBanHoU 10 3akoHy y(0)=A; y(1)=0.5 [y(i-1)+x/y(i-1)] , i=1,2,3,... , HaliTK EPBBIN YICH

y(n)? - y(n-17| <E.

y(n), IUIst KOTOPOTO BBIMOJIHEHO HEPABEHCTBO

9. YUucmo Ilm  Beumchsiercs 1o  dopmyne ['peropm  crnemyronum oOpazom:
PI=4(1-1/3+1/5-1/7+1/9-...), npuyem, 4eM OOJIbIlIC CIAaraeMbIX B CKOOKaX, TEM BBIIIEC TOYHOCTb
BbIunciacHuS ynciia [Tu. OnpenenuTs MUHIMATEHOE KOJIMYECTBO ClIaraeMbIX JUTsl BRrauciacHus [1n
¢ TouHocThio 0.01



10. Jlana mocnemoBaTeNbHOCTh, cocTosimias u3 napooeit: 1/1, 4/2, 7/3, 10/4,... Kakoe
MUHUMAJIBPHOE KOJMYECTBO 3JIEMEHTOB IOCIEAOBATEIBHOCTH HYXHO CIIOXKHTh, YTOOBI CymMMa
IIPEBBICUIIA 3a/laHHOE YuCIIo S > 17
Pa3nen 2.

1. Jano N AelCTBUTENBHBIX CIy4alHbIX yucen B auarnazone ot -100 go 100. Haittu
MUHUMAJIbHOE MOJOKUTEIBHOE YUCIIO U MAKCUMAJIBHOE OTPHULIATEIHHOE YHUCIIO.

2. JHano N menslx ciydaiHbIX uncen B auanasone oT 1 no 100. Haiitu cymmy 4YeTHBIX U
KOJINYECTBO HEYETHBIX UUCE]L.

3. Hano N nedCTBUTENbHBIX CIy4alHBIX uKcesl B auamnasone oT 1 mo 10. Bece anemeHTHI
MOCIIEI0BATEIbHOCTH, 3HAUYEHHUE KOTOPBIX MEHbLIE [BYX, 3aMEHUTh Ha HOJb, KPOME TOTO,
MOJIYYUTh CYMMY 3JIEMEHTOB, HaXOJSIIUXCS B auana3oHe ot 3 10 6, a Takke MOJCYUTATh UX
KOJIMYECTBO.

4. Jlan omHomepHbIid MaccuB U3 N IEHCTBUTENIBHBIX CIIYYailHBIX YMCEN B JIMana3oHe ot 1 110
50. HaiiTu MUHUMAaJIbHBIN 3JIEMEHT CPEAM JIEMEHTOB C HEYETHBIM MHJEKCOM M MaKCHMAJIbHBIN
CpEaU DJIIEMEHTOB C YETHBIM.

5. Jan onHoMepHBIil MaccuB U3 N ciydailHbIX JEUCTBUTENIbHBIX YHCEI B JUANa30HE OT -4 110
8. BriBecTr B mopsiike HeBo3pacTaHus (YObIBAaHHS) DJIEMEHTBI, MOYJIb KOTOPBIX OoJIbIe 2.

6. Jlua Tpymnmbl ydamuxcs M3BECTHBI TOJOBBIE OLIEHKM IO CIEAYIOLIMM IIpeIMeTaMm:
MareMaTHka, ¢u3uka, xumusa, wuHpopmaruka. OToOpaTh KaHIMAATOB HA OIUMIHAIBI (C
OTJIMYHBIMHU OLEHKAMHM) IO KaXJIOMY U3 IIPEIMETOB.

7.  Jnd TpynIbl y4yalMxcs M3BECTHBI TOJIOBBIE OLIEHKM IO CIEAYIOIIUM IMPEAMETaAM:
MaTreMaTHka, pusnka, xumus, nHpopmaruka. Haiitu cpeaHioro B rpynie OleHKY IO KaXa0My U3
PEIMETOB.

8. CHopTcMeHbl Ha COPEBHOBAHUSX COBEPIIAIOT 6 TMOMBITOK B MPBDKKAX B JUIMHY.
OrnpeaenuTtsb Ty4dIui pe3yabTat JUisl KaXI0T0 YJYaCTHUKA.

9. Jlna rpynmbl yyamuxcsi W3BECTHBI TOJIOBBIE OLEHKH M0 CIEAYIOUIUM MpeaIMeTaM:
MaTemaruka, pu3nka, Xumus, nHpopmaTrka. Haiftu B rpymme cpeIHIo OLEHKY IJis KaKI0ro
y4aIerocs.

10. [lns rpymimsl pupM U3BECTEH KypC UX aKIIMH 3a Kbl U3 MecsAlleB KalleHAapHOTO rojia.
CocTaBuTh cIUCOK TeX (GUPM, Kypce aKIIUii KOTOPBIX BCE BpeMs OBBIIIAICS (T.€. Kypce 3a KaxIbIi
MOCTEAYIONIUI MecsIl OOMbIIe, YeM 3a MPEAbIIYITHI).

Pasznea 3.

1. JMano N necsaTkoB nenbix uucen. OnpenenuTs, CKOJIbKO U3 HUX MOTYT COCTaBJIATH
reoMeTpuuecKyto nporpeccuro. [IpoBepky ohopMuTh B BIIe PYHKIUH.

2. Jlano N nmecsatkoB mensix uymcen. ONpenennTh, CKOJIBKO M3 HUX MOTYT COCTaBIISTH
apudmeTHueckyo mporpeccuto. [IpoBepky ohopMuTh B BUaE PyHKIUH.

3. Hano N gecarkoB menbix uncen. OmnpeaennThb, CKOIbKO U3 HUX MOTYT COCTaBIISATH PSI
O®ubonauuu. [lepBoe umncno dubonayuu pasHo 0, Bropoe — 1. Kaxmoe mocnemyromiee paBHO
cyMMe ABYX npensinymux. [IlpoBepky opopmMuTh B Buae QyHKIUH.

4. Jano N map ymcen, MpeACTaBISIONUX COO0N KOOPAUHATHI TOUEK Ha TuiockocTH. Halitu R
— paJnyCc HAMMEHBIIIEN OKPYKHOCTH C LIEHTPOM B Ha4yaJie KOOPJIMHAT, B KOTOPYIO MOMaJat0T BCE
Touku. OmnpeneneHne pacCTOSHUS OT TOUKH JI0 Hadalla KOOpAUHAT 0OPMUTH B BUAC (PYHKIIUU.

5. M3BecTHBI OLIEHKM TpyINIBl CTYAEHTOB 3a ceccuto. B rpynne 20 ctyaeHToB, B ceccuu 4
sk3aMeHa. OnpenenuTh CyMMapHyo cTUTIeH 0. CYuTaTh, YTO CTUIICHIMS B pazMepe R pyOnei
HAYUCIIACTCS CTYy/AEHTaM, CHABIIUM CECCHUIO 0e3 TPOEK, a OTIUYHUKU IOJIyYalOT CTHUIIEHAMIO,
noBbIlIeHHYIO Ha 25% . [loacuer ctunenuu cryaeHTa opopMuTh B Buae QyHKINU.



6. M3BecTeH pacxon DSJEKTPOIHEPrHH MO BCEM KBapTHpam 24-X KBAapTUPHOTO JIOMA.
Onpenenuth CyMMapHYIO IUIaTy 3a anektpudectBo. [Ipu pacxome mo 100 kBt*u Ha yenmoBeka
Oepercs Tapud R xomeek 3a 1 kBt*u, B cirydae npeBbiieHHst HOpMbI Tapu@ Bo3pacrtaet Ha 20%.
[Toncyer mnatsl At KBapTUPbl  OQOPMUTH B BUIE QYHKIUU.

7. VI3BecTHa exeMmecsyHas 3apabOTHas IUlaTa TepCOHANa MPENNpUATHS B TEUYCHHE
KaJICHJapHOTo Toja. BeiBecTu aMmiinu TexX COTPYIHUKOB, Y KOTOPBIX TO0Bas 3apa0oTHAs I1aTa
Bblllle cpenHel. CuuTaTh, YTO IUTAT NPEANpPUITUS cocTaBisieT 7 denoBek. Ilomcuer romoBoit
3apIiaThl paOOTHUKA OPOPMHUTH B BUAC (PYHKITUH.

8. M3BectHa exeMmecsyHas 3apabOTHas IUIaTa IIepCOHANa MPENNpUATHS B TEUYCHHUE
KaJeHJapHoro roja. BsiBecTw (aMuianu COTPYJHMKOB C MHUHUMAIbHOW W MaKCUMaJbHOU
roJI0BO# 3apaboTHOM miuaToi. CunuTaTh, 4TO ITAT MPEANPUATHS cocTaBiseT § yenoBek. [logcyer
roJI0BOH 3apIuiaTel pabOTHUKA 0(OPMUTH B BUJIE (DYHKIIMH.

9. Jlan omHomepHbIi MaccuB u3 100 crmydaifHBIX HETBIX YMCET B JHara3oHe OT 5 1o 25
BKJIFOUMTEIbHO. BBIBECTH Bce 4mclia, KOTOpPble MAaKCHMAaIbHO YacTO BCTPEYAIOTCS B MacCUBE H
KOJIMUECTBO UX NoBTOpeHMi. Iloacuer xonnyecTBa MOBTOpEHMM AJi uuciaa OPOPMUTH B BUIE

GbyHKIHH.

10. Jan ogHOoMepHBId MaccuB u3 150 cirydaiiHBIX IENBIX YHceN B AuanazoHe ot 14 mo 37
BKJIIOUUTEIbHO. BbIBecTH Te umcia, KOTOpble Haubojiee pPEeIKo BCTPEYAIOTCS B MAacCUBE U
KOJIMYECTBO MX MOBTOpeHMH. [logcyer KonmvecTBa MOBTOPEHH Ui yKciaa OGOPMHUTH B BHIEC

(GyHKIHH.
Paznen 4.

1. Co3nath Kjacc Juis XpaHeHus KajleHAapHbIX aaT. O0ecneunTb BOZMOXHOCTh PaboThI €
JaTaMH B Pa3IMYHBIX (hopMaTax, M3MEHEHHSI IaThl Ha 33JJaHHOE KOJIMYECTBO JHEH. [leperpy3utsb
OMEPALMIO «—» ISl HAXOKJAEHUSI Pa3HOCTHU JIaT U ONepaluu cpaBHeHud. /[ kimacca onpenenuTs
oneparop <<. Crannmaptabie pyHKIuU U TUIBI C 17151 pabOThI C TaTaMU HE UCIIOJIb30BATh.

2. Co3parb Ki1acc AJig XpaHEHHs CTPOK. 3alporpaMMUpOBaTh METO/IbI TOMCKA MOJACTPOKH,
KOHI/IpOBaHI/HI, 3aMCHBI " YI[aJ'IeHI/ISI SaI[aHHOﬁ HOI[CTpOKI/I, OHpeI[CJ'ICHI/Iﬂ JJINHBI CTpOKI/I.
[leperpy3uth onepamnuio «+» sl KOHKaTEHAUU CTPOK, ONEPALIMI0 TPUCBAUBAHUS U OTIEPALIMIO
I/IHI[CKCI/IpOBaHI/ISI (T.K. onepaTop B3ATUA UHIACKCA MOXKET ITIOABJIATHCA KaK CJIEBA, TaK U cnpaBa oT
orepaTopa MpUCBanuBaHus, TO QYHKIIMS T0/DKHA BO3Bpaiath Char&) ¢ mpoBepKoi JOMyCTUMOCTH
NHICKCA.

Pazpnen 5.

1. Co3pmath Kjacc JUIsl XpaHEHUS OJHOMEpPHBIX IIEIOYUCIEHHBIX MaccuBOB. ObecneuuThb
BO3MOXXHOCTh 3aJlaHUSl KOJMYECTBa 3JE€MEHTOB M 0a30BOM MHJEKcallMu. 3aporpaMMHpOBATh
MCTOJBI ITOMCKA 3JIECMCHTOB U COPTUPOBKHU. HeperpysnTL onecpanvu ajisd CIOKCHUA U BbIUYUTAHUA
BEKTOpOB. IleperpysuTs onepannio MHAEKCUPOBaHUS (T.K. ONEPATOp B3ATHUS MHIAEKCA MOXKET
MOABJIATECA KaK CJIC€BA, TaK KW CIIpaBa OT OI€paTopa MIpHCBAaMBaHUA, TO (bYHKI_[I/ISI JOJI’KHa
BO3BpaIarh INt&) ¢ MpoBepKOi JOIMYCTUMOCTH UHJIEKCA.

2. Co3aath Ki1acc Aj1sl XpaHeHHsI OObIKHOBEHHBIX Jpo0ei. 3anporpaMMupoBaTh METO/
cokpaiueHus 1po6ou. Ileperpy3uts apupmernueckue onepauuu. Jis kiacca onpenenuThb
onepatop <<. [IpegycMoTpeTs BO30YKI€HIE UCKIIOUUTEIbHBIX CUTYalluil (IpH I€TICHUH Ha HOJIb,
MEPETIOTHEHNN ).



IIpunoxenne 2

OueHoYHbIE cpeICTBA /1JIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaunu

a) [lnanupyemble pe3y/ibTaThl 00yUeHUS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlUM:

Kon

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHLIMH O1eHOYHEIE Cpe€acTBa
HHAWKaTOopa

OIIK-8: Cnocod0HOCTD K (])opMa.Hmauuu U AJITOPUTMHU3ANNA TMTOCTABJCHHBIX 3a/1a4, K HAMUCAHUIO IIPOIrPaMMHOT0 KoAa ¢ HCIIOJb30BAHUEM
SI3BIKOB IIPOrpaMMHUpPOBaHMs], ONIPECACJICHUSA U MAHUITYJIUPOBAHUA TAaHHBIMHA U Oq)OpMJ'IeHI/IlO MpOrpaMMHOIo Kojia B COOTBETCTBUM
YCTAaHOBJCHHBIMHA TpeﬁoBaHl/IHMI/I

OIIK-8.1 Omnpenensier cpencTsa pa3paboTku | [lepeuens meopemuyeckux 60npocos
MPOTPaMMHBIX  CPEJICTB  JJIsi  pEelICHUs
MPAKTUYECKUX 3a/a4d MpodhecCHOHATBHOM
ACATEIIBHOCTH 2.  Tunsl naHHBIX U UX 00bsaBIeHUE. Llenbie u BemecTBeHHbIE TUTIBL. [lepedncnseMbrii
THIL.

=

OneMeHTHI A3b1ka CH. KOHCTaHTBI, I/I,I[eHTI/I(i)I/IKaTOpBI, KJIIFOYCBBIC CII0BA.

3.  Tunsl qaHHBIX U WX 00BsBICHUE. YKa3aTenu. Onepaiuu pa3ajapecainy 1 ajpeca.
AnpecHast apudmeTHka.

4. Beipaxxenus. Onepanbl 1 onepanuu (yHapHble, OMHapHbIE, TEPHAPHBIE).
[IpaBuna npeoOpa3oBaHus TUIIOB.

5. Omneparopsl s3eika Cu. OnepaTop BeIpaXKEHHE, COCTABHON OTEpaTop, ONepaTopsbl
YCIOBHOTO NEPEXO/A.

6. OpraHu3anus MUKJINYECKAX BBIYUCITUTENBHBIX MPOIECCOB C IOMOIIIBIO
orreparopos for, while, do while.

7.  Opranuzamus BBoJa-BbIiBojAa B si3bike Cu. @opMaTHBIN BBOA-BBIBO/I.

8. Maccusl. IHIeKCHBIE BRIpaOKEHHS. XpaHEHHUE B TAMATH OJJHOMEPHBIX H
MHOTI'OMEPHBIX MacCUBOB.

9. Maccusbl. OCHOBHBIE aJITOPUTMBI X 00pabOTKU. BBOI-BBIBOI, TOMCK




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

22.
23.
24.
25.

JKCTpEMyMa, COPTUPOBKA.

CrpykTypsl 1 00beiuHeHus. Bapuantasie ctpykTypsl. [Toms OuTos.

IIpaBuina onpeneneHus NEPEMEHHBIX U TUIIOB. MHUIManu3anys JaHHbIX.
Omnpenenenue u BoI30B PyHKIMH. DakTHUeCKue U (opMabHbIC TTApaMETPHI.
Omnpenenenue u BpI30B QpyHKIUH. [lepenaya MaccuBOB 1 yka3zarenel Ha (GyHKIHU.

Onpenenenue u BeI30B pyHKuM. [IpenBapurenpHas MHULMATU3ALUSA
napaMeTpoB, (PYHKIMHU C IEPEMEHHBIM YHCIIOM MapameTpoB. Ilepenaya
napaMeTpoB (pyHKIHMK main.

Bpewmst xu3HN 1 00:1aCTh BUIUMOCTH MPOTPaMMHBIX 00beKTOB. Kitaccel mamsiTu.
Wunnuanu3zanys rio0anbHbIX U JOKaJIbHBIX IEPEMEHHbIX

JuHamuyeckue 00beKThl. CII0COOBI BBIACICHUS U OCBOOOKACHUS ITaMSTH.
JInHeHbBII OTHOCBI3HBINA CIIUCOK.

Jnramudeckue MmaccuBbl. OCOOCHHOCTH BBIJICIICHUSI M1 OCBOOOKICHHS TTaMSITH
JUTSI MHOTOMEPHBIX MAaCCUBOB.

JlupekTuBsl Ipenpoueccopa. MakpoomnpeaeneHus.
OOBEKTHO-OPHUEHTUPOBAHHBIH MOAX0] K MporpaMMupoBaHuio. Kiacchl.

OOBEKTHO-OPUEHTUPOBAHHBIH MTOIX0] K IPOrpaMMHUpPOBaHUI0. MHUIMamM3aus u
paspyuieHre 00beKTOB. KOHCTPYKTOPBI U 1ECTPYKTOPBHI.

OOBbEeKTHO-OPUEHTUPOBAHHBIN TOJIXOJ] K MpOrpaMMHUpoBaHuio. OrpaHu4eHus
JIOCTYyIIA K 4ieHaM Kiacca. Jpys3bs Kiacca.

OOBeKTHO-OPHUEHTUPOBAHHBIH 1MOIX0/] K MporpammupoBanuto. HacnenoBanue.
[eperpyska oneparuii.

Opranuzanus BBo1a-BbIBo/a Ha si3bike C++. IloToku BBOAA-BRIBOAA.
[1abnoHb! HyHKIMHA.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

26. 11labyioHBI KJ1ACCOB.

27. bubmmoreka STL. [Ipyrue Oubamorekn KOHTEHHEPHBIX KIIACCOB.

28. O0paboTKa UCKIIIOUUTENBHBIX CUTYyaIlUN
Ipaxmuueckue 3a0anus

1.

CoznaTh Kinacce A1 XpaHeHus TeMiieparyp B mkanax Llenbcus u ®apenreiita (npu
nepeBoJe u3 mkaisl Llenpcus B mkany dapeHreita MICXOAHOE YUCIO YMHOXKAOT
Ha 9/5 n npubasnstot 32). [l knacca onpenenuts apupMeTHYECKIE OTepaiy 1
orepanuro <<,

CoznaTh Ki1ace Ui XpaHEeHUsl Macc TeJl B rpaMMax, KujiorpaMMax v ToHHax. Jlis
KJ1acca OIpeIesInTh apupMETUYECKHE ONEpaLiU U ONeparuo <<.

[Meperpy3uthb oneparuio «*» s kiaacca Matrix, ocynecTBISIONIYIO
NepeMHOXKEeHHNE MaTpHIl. B ciiyuae HEBO3MOKHOCTH 3TOM onepanuu — Bo30yIUTh
HCKJIFOYECHHUE.

Co3aarp (yHKIIHIO, OCYLIECTBISIONIYIO BBIYMCICHUE KOPHEH KBaIpaTHOTO
ypaBHeHUs. B ciiyqae HEBO3MOKHOCTH 3TOH orepanuu — BO30YIUTh
HCKJIFOYCHHUE.

Co3znatp Ki1acc Jj1sl XpaHEHUsI 1IEeJIbIX YUCEN B IBOMYHOMN U I€CITEPUIHOMN
cucremMax cuucienus. /s kimacca onpenesnnTs apupmMeTudeckre onepamnnuu 1
ornepanuio <<,

CozpaTe Knacce 1JI1 XpaHEeHUsI MHOKECTBA MPOCTBIX YMCEJI 33JaHHOTO TUana3oHa.
Onpenennts METOABI MPOBEPKU TPUHAMICKHOCTH 3aJaHHOTO YKCIIa JUAIIa30HY,
OIpEeEICHUS KOJIMYECTBA YUCET, II0TYyYEHUs IPEABIAYILErO U CICAYIOIIEro Ynucia
u T.1. JIJ1s kitacca onpeaenuTh onepanuio <<.

Co3aatp 1m1a0I0OHHYIO (PYHKIMIO JJIs1 HAXO0XKIEHUS BCEX MHIEKCOB MUHUMAJIbHBIX
(MakCUMaJIbHBIX ) JIEMEHTOB OJHOMEPHOI'0 MacCHBa.

CoznaTh Ki1acce AJi TeHepaluy LEbIX U BEIECTBEHHBIX YACEN U3 3aJaHHOTO
JIMaIa30Ha.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

Co3aath (yHKIHNIO, OCYIIECTBISIONIYIO HAXOXK/IEHUE KOPHEH CHCTEMBI JIBYX
JIMHEWHBIX YpaBHEHUH (Ba HEU3BECTHBIX ). B cilyyae HEBO3ZMOXXHOCTH 3TOU
orepanuu — BO30YAUTH UCKITIOUCHHE.

CoznaTth GYHKIMIO A7 BBIYUCIICHUS 3HAYEHUS OIIPEIeJICHHOTO HHTerpaa
METOOM MPSIMOYTOJIBHUKOB. OHUM 3 MTapaMeTPOB 3TOH (DYHKIIUHU JOJIKEH OBITH
yKazareib Ha MOJAUHTErPaIbHYI0 (DYHKIHUIO.

Co3znaTh QYHKIMIO /17151 BBIYMCIICHUS 3HAYEHUS] KOPHS HEJIMHEHHOT0 YpaBHEHHUS
f(X)=0 meToOM MOTOBHHHOTO jejieHus. OHUM U3 TAPAMETPOB 3TOM HYHKITHH
JIOJDKEH OBITh yKa3aTesb Ha GyHkuuto f(X).

CoznaTth GYHKIHIO 17151 BBIYUCIICHUS 3HAYEHHS SKCTPEMYMa HEIMHEWHOTO
ypasuenwus f(X)=0 meTonom nenenus Ha Tpu 4acti. OTHUM U3 TAPaMETPOB ITOU
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3znath KJacc Jj1sl XpaHeHUs1 CKOPOCTEH Tel B M/C 1 KM/4. [[71s1 Kitacca onpeenThb
apupMeTHUECKUe ONepaly U onepanuio <<.

Cozpmate Kiacc Ui XpaHEHUST MHOXKECTBA TPEYrOJIbHUKOB. TpeyroiabHUKU
3alal0TCsd  KOOpJAWHATaMu  BepiivH. Ecnu  3agaHHBIl  TPEYroJbHHK HE
CYyLIECTBYET — BO30yAUTh UCKIIOUeHKE. Pa3paboTaTh METO/BI ITO/ICUETA TUIOIIA TN
U TIEpUMeETpA.

Cozpate Kiacc Il XpaHEHHUs KaleHJIapHbIX gar. ObecrneduTb BO3MOXKHOCTh
paboThl C JaTaMuM B pa3luyHbIX (opMaTax, M3MEHEHUs JaThl Ha 3aJaHHOE
KOJIM4YecTBO JHEH. [leperpy3uTs onepanuto «—» A HaXOKIECHUS Pa3HOCTH J1aT U
omnepauuu cpaBHeHus. [[ns kmacca omnpenenuts omneparop <<. CraHaapTHbIE
¢bysaxuu 1 tunel C 1715 paboThl ¢ JaTaMU HE UCTIOIb30BaTh.

Co3parh Kiacc AJis XpaHEHHs CTPOK. 3amporpaMMUpOBaTh METOJIbI IOMCKa
MOJACTPOKH, KOIHUPOBAHUSA, 3aMEHbl M YAAQJICHUS 3aJaHHOM ITOACTPOKH,
onpeAeNeHuss JUIMHbI CTpoKu. [leperpy3uth omepanuio «+» s KOHKaTE€HAIlUU
CTPOK, ONEpaIMio MPUCBAWBAHUS M OIEpalyi0 WHJIECKCUPOBAHMS (T.K. ONEPATOP




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

17.

18.

B3SATHS HMHJACKCA MOXET MOSBISATHCS KakK CjeBa, TaK M CIpaBa OT omeparopa
npUcBaMBaHusi, TO (YHKIMS [ODKHA BoO3Bpamarh Cchar&) ¢ mpoBepkoi
JOTTYCTUMOCTHU MHJIEKCA.

Cozpmate kiacc s XpaHEHHs] OJHOMEPHBIX LEJIOYUCIEHHBIX MAacCHUBOB.
O0GecneynTh BO3MOXKHOCTH 3aJaHUs KOJIMYECTBA JJIEMEHTOB U  0a30BOit
MHJIEKCAllMU. 3arporpaMMUpOBaTh METOJbl MOMCKA 3JEMEHTOB U COPTUPOBKHU.
[leperpy3uth omepanuu i CIOKEHHUS W BBIYUTAHUS BEKTOpOB. lleperpys3uth
orepaluo UHICKCUPOBAHUS (T.K. ONEPATOp B3ATHS MHIEKCA MOXET MOSBISATHCS
KaK clieBa, TaK W CIpaBa OT OIepaTopa MPUCBAWBaHUSA, TO (YHKIHUS JIOJDKHA
BO3BpaIaTh iINt&) ¢ MPOBEPKOiA AOMYCTUMOCTH HHIIEKCA.

Coznate Kjacc s XpaHEHUs OOBIKHOBEHHBIX JApoOeil. 3amporpaMMHpoBaTh
MeTOJl coKpatieHus apodu. [leperpy3uts apudmerndeckue onepanun. J{is kinacca
onpenenuTs omneparop <<. IlpemycMoTperb BO30YXKIEHHE HCKIIOUUTEIBHBIX
cuTyanui (nmpu AeIeHUH Ha HOIIb, IEPENIOTHEHUH )

OIIK-8.2

Pa3pabaTbiBaeT alrOpuTMbI U IPOrPaMMBI
JUIL  pEIleHHWs  NPUKIAAHBIX  3a7a4
Pa3INYHBIX KJIACCOB

H€p€q€Hb meopemu4yecKux 60npocoe

=

OnemeHTslI s13b1ka Cu. KOHCTaHThI, HACHTU(PUKATOPBI, KIIOYEBBIE CIIOBA.

Tuns! naHHBIX U UX 00bsABIeHKE. Llenble u BenecTBeHHbIe TUIIBL. [lepeuncisemMblii
THII.

Tunbl faHHBIX ¥ UX 00BsABICHUE. YKazaTenu. Onepauuu pazajgpecalvy U ajgpeca.
AnpecHast apudmMeTrKa.

Bripaxkenus. Onepanibl 1 onepanuu (yHapHble, OMHapHbIe, TepHapHbIe). [IpaBuia
peoOpa3oBaHUs TUIIOB.

Oneparopsl s13p1ka Cu. OnepaTop BeIpa)k€HHE, COCTABHOM ONEPATOp, ONEpaTOphbl
YCIIOBHOTO Iepexo/a.

Opranuzanys QUKINYECKUX BBIUNCIUTEIbHBIX POLIECCOB C ITOMOILBIO
orreparopos for, while, do while.

Opranu3zanus BBOAa-BbIBo/A B si3blke Cu. @OpMaTHBIN BBOA-BBIBOJ.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

Maccussl. THIEKCHBIE BBIPAKEHUsI. XPAaHEHUE B ITAMSITH OJJHOMEPHBIX U
MHOT'OMEPHBIX MacCHBOB.

MaccuBbl. OCHOBHBIE QJITOPUTMBI X 00pab0TKH. BBOI-BBIBO, TOUCK
9KCTPEMYMA, COPTUPOBKA.

Crtpykrypbl 1 00beiuHeHUs. BapuanTthblie cTpykTypbl. [loss 6uTos.

[IpaBuiia onpezenenus NEPEMEHHBIX U TUNOB. MHMIManu3anus JaHHbIX.
Omnpenenenue 1 BoI30B QPyHKIMH. PakTHUeCKUe U (opMabHBIC TTApaMETPHI.
Omnpenenenue u BbI30B QyHKIMiA. [Ilepenaua MaccuBOB 1 yka3zarenei Ha QyHKIUH.
Omnpenenenue u BoI30B QyHkmid. [IpenBapuTenbHas HHUMATH3AIMS TApaMETPOB,
(GyHKLIMU C TepeMeHHBIM YuCiIoM napameTpoB. [lepenaua mapamerpoB GyHKIMN
main.

Bpewmst xu3HM 1 00:1aCTh BUIMMOCTH POrpaMMHBIX 00beKTOB. Kitaccel mamsTy.
WNHunnmanusanus rio0anbHbIX U JTOKaJIbHBIX EPEMEHHBIX

Junamuueckue 00beKThl. CriocoObl BBIAETICHUS U OCBOOOXKAECHUS TAMSTH.
JInHENHBIN OJTHOCBA3HBIN CIMCOK.

JuHamuyeckre MaccuBbl. OCOOGHHOCTH BbIJICIEHUS U OCBOOOXKICHUS TaMSATH JUIS
MHOT'OMEPHBIX MaCCHBOB.

JlupekTuBsl Ipenpoueccopa. MakpoornpeaeneHus.

OOBEKTHO-OPUEHTUPOBAHHBIN MMOIX0]] K TporpamMmmupoBaHuto. Kiaccer.
OOBEKTHO-OPHUEHTUPOBAHHBIH MMOAX0]] K MPOrpaMMHUpoBaHuto. MHUImanu3anus u
paspyuieHre 00beKToB. KOHCTPYKTOPBI U 1ECTPYKTOPBHI.
OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIXOJ] K MPOrpaMMHUpoBaHuio. OrpaHudeHus
JIOCTYyIIA K 4ieHaM Kiacca. J{py3bs kiacca.

OOBEKTHO-OPHEHTUPOBAHHBIH MMOIX0]] K MporpaMmmupoBanuto. Hacnenosanue.
[leperpyska onepanuii.

Opranmsanys BBoa-BbIBOJA Ha si3b1ke C++. [IoTOKM BBOJIa-BBIBOAA.

[1a6noHb! HyHKIMHA.

[11ab0HBI KJIACCOB.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

27. bubmuoteka STL. Ipyrue OMOIMOTEKN KOHTEHHEPHBIX KIIACCOB.
28. O6paboTKa UCKITFOYUTEIIBHBIX CUTYaIlUN
Ipaxmuyeckue 3a0anus

1.

CosznaTh Ki1ace A XpaHeHus TeMiieparyp B mkanax Llenscus u ®apenreiita (npu
nepeBoie u3 wkaibl Llenbcus B mkany dapeHreiTa HCX0AHOE YUCIO YMHOKAIOT
Ha 9/5 u npubasnsaroT 32). J{ns kinacca onpeaenuTs apugMeTHIecKre onepanum u
ornepanuio <<,

Co3zpartp Kinacce sl XpaHEeHUs Macc TeJl B TpaMMax, KWJIOrpaMMax U ToHHax. [{is
KJ1acca OIpeIeNITh apU(PMETUIECKHIE OTIEPALINN 1 OTIEPAIHIO <<.

[Teperpy3uThb oneparuio «*» st kiaacca matrix, ocyIecTBISIOIYIO
MIEPEeMHOKCHHIE MaTpHIl. B cirydae HEBO3MOKHOCTH ATOM OIepariii — BO30YIUTh
HUCKIIFOYEHHE.

Coznarh QyHKIHIO, OCYIIECTBIISIONIYIO BRIYUCIICHNE KOPHEH KBaIpaTHOTO
ypaBHeHUs. B ciiydae HEBO3MOXKHOCTH 3TOH orepaiuu — BO30YINUTh
HCKIIIOYEHHE.

Co3parth Kinacc sl XpaHEHHUs LIeJIbIX YUCEN B IBOMYHOM U I€CITEPUYHOMN
cucremax cuucienus. /s kiacca onpenenauTs apupMeTHIecKre onepalunn u
oIepanmio <<,

CoznaTh Ki1ace 1) XpaHEeHUsI MHOKECTBA MPOCTHIX YUCEJT 33JJaHHOTO TUana3oHa.
Onpenenutbs METObI MPOBEPKU MPUHAAJIEKHOCTH 3aJJaHHOTO YKCIIa JUANa30HY,
OIpEACIICHUS KOJIMYECTBA YUCEII, ITOTYYECHUS MPEABIAYIIEr0 U CIEAYIOIIETO YUCIIa
u T.1. JIJ1s Kimacca OnpenenuTh Oonepanmio <<.

Co3narh mabIoHHYI0 (DYHKITHIO JJIsT HAXOXKACHUS BCEX MHICKCOB MUHUMAJIBLHBIX
(MakCHUMaIIbHBIX ) 2JIEMEHTOB OJHOMEPHOT'O0 MAaCCHBA.

Co3pmarts Kinacce s TeHEpalnuy HEbIX U BEIECTBEHHBIX YHCEI U3 3aJaHHOTO
Juana3oHa.

Co3math PyHKIMIO, OCYIIECTBISIONIYIO HAX0XKICHHE KOPHEH CHCTEMBI IBYX




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

JMHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyyae HEBO3MOKHOCTH 3TOM
oIepaluy — BO30YAUTH UCKITIOUEHHE.

Co3narp (GyHKUIHMIO AJISl BBIYMCICHUS 3HAYEHUS ONPEACICHHOTO HHTEeTpasia
METOOM MPSAMOYTOJbHUKOB. OHUM U3 TapaMeTPOB 3TOM (PYHKIMU JOJIKEH ObITh
yKa3aTelb Ha OJUHTETPATbHYIO (DYHKIHIO.

Co3aatk GyHKUHMIO 1J1s1 BBIYMCICHUS 3HAYEHUSI KOPHS HEJIMHEHHOIO YpaBHEHUS
f(x)=0 meTomom nosoBUHHOTO AejieHus. OJHUM U3 ITAPAMETPOB 3TOH HYHKITHH
JIOJDKEH OBbITh yKa3aTesb Ha (GyHkimto f(X).

CoznaTh QyHKIMIO 17151 BBIYMCIIEHUS 3HAYEHUS SKCTPEMYMa HEIMHEWHOTO
ypaBHenus f(X)=0 meronom aenenus Ha Tpu yactd. OTHUM U3 TAPAMETPOB ITOM
(byHKIMH J0JKEH ObITh YKa3aTesb Ha GyHnkuuio f(X).

Co3aatk Ki1acc 715l XpaHeHUs: CKOPOCTEH Tel B M/c 1 KM/4. J{71s Ki1acca onpeenuThb
apudmeTHyecKue onepamum 1 onepanuio <<.

Cozpmate knacc Ui XpaHEHUS MHOJXKECTBA TPEYTOJIBHUKOB. TpeyronbHUKU
3aIaI0TC  KOOpAMHATaMU  BEpIIMH. EciM  3aJaHHBIA  TPEyroJbHUK HE
CYIIECTBYET — BO30YAMTH HCKIIOYeHHE. Pa3paboTaTh METOABI M0JICUETA TUIOMAAN
U IIepUMETpa.

Co3mare Kiacc Ui XpaHeHHs KajeHJapHbIX AaT. OOecrneduTh BO3MOXKHOCTb
paboTel ¢ JaTamMM B pa3iMuYHbIX (opmarax, U3MEHEHHUs JaThl Ha 3aJaHHOE
KOJIMYECTBO AHEU. [leperpy3uts onepanuo «—» A HaXOXKACHUs Pa3HOCTH JaT U
omepauuu cpaBHeHus. [ kimacca ompenenuts onepatop <<. CraHAapTHbIE
¢ynkuuu 1 Tunsl C s paboThl ¢ JaTaMu HE UCTIONIb30BaTh.

Cozpmate Kiacc Uil XpaHEHHUs CTPOK. 3alporpaMMHpOBAaThb METOIBI IOHMCKa
MOJCTPOKH, KONUPOBAHUA, 3aMEHbl M YAAJIEHUS 3aJaHHOH IOJCTPOKH,
onpezAeNeHusl JUIMHbI CTpoKu. lleperpy3uTs omepanuio «+» a1 KOHKaTeHalUu
CTPOK, OIEpalHio MPUCBAUBAHUS M ONEPALMI0 MHAEKCUPOBaHUS (T.K. OlepaTrop
B3STHSl MHAEKCAa MOXET NOSABIATHCA KakK CJe€Ba, TaK M COpaBa OT olepaTopa




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

17.

18.

MpUCBauBaHus, TO (QYHKIUSA JJ0JDKHA BO3Bpamiath Char&) ¢ mpoBepkoii
JIOITyCTUMOCTH MHJICKCA.

Cozpmate Kiacc A XpaHEHHWs] OJHOMEPHBIX LEIOYMCIEHHBIX MAacCHBOB.
OObecnieunTh BO3MOXKHOCTb 3a/laHUsl  KOJMYECTBA d3JEMEHTOB M  0a30BOM
MHJEKCAlHU. 3anporpaMMHUpOBaTh METOJbl IOHMCKA 3JEMEHTOB U COPTHPOBKH.
[leperpy3utb omnepauuu Ui CJIOKEHUS U BbIYMTAHUS BEKTOpoB. Ileperpy3utsb
Olepalulo UHIACKCUPOBAaHUA (T.K. ONEpaTOp B3ATUS MHIEKCA MOXKET MOSBIATHCS
KaK cjeBa, Tak M CIpaBa OT OIepaTopa HMPUCBAaUBaHU, TO (YHKLUSA OJDKHA
BO3BpaIaTh INt&) ¢ MpoOBEPKOii JOMYCTUMOCTH UHIIEKCA.

Co3aath Ki1acc i1l XpaHeHUs! 0ObIKHOBEHHBIX JIpo0Oeil. 3anporpaMMupoBaTh
MeToJ cokpaineHus apoou. [leperpysurs apudmernueckue onepanun. [s kiacca
ornpenenuts onepatop <<. IIpenycMoTpers BO30yXI€HHE HUCKITIOUNTEIbHBIX
cuTyalnui (Mpu AeJeHUH Ha HOJIb, IEPENIOJTHEHNH)

OIIK-7: Crioco0eH y4acTBOBATh B HACTPOIKe M HAaJIaJKe MPOrPAMMHO-aNNAPATHBIX KOMILIEKCOB

OIlK-7.1

OneHuBaet paboTocrnocoOHOCTh
[IPOrPaMMHO-AIIAPATHBIX KOMIUIEKCOB

HepeweHb meopemu4yecKkux eonpocoe

1.
2.

OneMeHTHI sA3b1ka Cu. KOHCTaHTBI, I/II[eHTI/I(i)I/IKaTOpBI, KJIIOYCBBIC CJI0BA.

Tunpel JaHHBIX U UX 0OBSIBJICHHUE. HeJ’IHe 1 BCIICCTBCHHBIC TUIIBI. Hepe‘lHCHHeMLIﬁ
THII.

Tunbl naHHBIX 1 UX 00BsABIEHUE. YKa3aTenu. Onepanun pazaapecauy u aapeca.
AnpecHas apudmeTuka.

Bripaxkenus. Onepansl 1 onepaiyu (yHapHble, OWHapHbIE, TEpHAPHBIE).
[IpaBuna npeoOpa3oBaHUs TUIIOB.

Omneparopsl s3bika Cu. OniepaTop BeIpaKeHUE, COCTABHOM OMepaTop, onepaTopbl
YCJIOBHOI'O IIEpEX0/a.

OpTaHI/ISaLII/ISI HUKIIMYCCKUX BBIYUCIIUTCIIbHBIX IPOECCOB C MOMOIIBIO




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.

21.

orneparopos for, while, do while.
OpFaHI/I3aL[I/IS'I BBOJAa-BbIBO/J1a B A3BIKE Cu. q)OpMaTHbe/'I BBOJA-BBIBO.

Maccussl. THIEKCHBIE BBIPAKEHUsI. XPAaHEHUE B ITAMSITH OJHOMEPHBIX U
MHOT'OMEPHBIX MacCCHBOB.

MaccuBbl. OCHOBHBIE aITOPUTMBI HX 00pabOTKU. BBOI-BBIBO, TOUCK
IKCTPEMyMa, COPTUPOBKA.

Ctpykrypsl U 00beiuHeHus. BapuantHelie cTpykTypsbl. [loss Outos.

[IpaBuiia onpezneneHus NEPeMEHHBIX U TUNOB. HUIIMann3anys JaHHbIX.
Omnpenenenne U BoI30B QyHKIMH. PakTHUecKue U (opMalIbHBIC TAPAMETPHI.
Onpenenenue v BeI30B GyHkmwmid. [lepegada MmaccHBOB U yKaszaresei Ha QyHKITHH.

Onpenenenue u BeI30B pyHKUMH. [IpenBaputensHas MHULMATN3ALNS
napaMeTpoB, (YHKIIMU C IEPEMEHHBIM YHCIIOM MapaMeTpoB. [lepenaua
napaMmeTpoB (pyHKIMK main.

Bpewms xu3HU 1 00651aCTh BUAMMOCTH IPOTpaMMHBIX 00beKTOB. Kiaccsl mamsTu.
WNunnmanu3zanys riao0anbHbIX U JOKaIbHBIX IEPEMEHHBIX

Junamuyeckue 00beKThl. CIIOCOOBI BEIACICHUS U OCBOOOKACHUS TaMSTH.
JInHeHbII OTHOCBSI3HBINA CIIUCOK.

Jnaamudeckue maccuBbl. OCOOCHHOCTH BBIJICIICHUSI 1 OCBOOOKICHHS TTaMSTH
JUISI MHOTOMEPHBIX MAaCCHUBOB.

JupekTuBsl npenpoueccopa. MakpoornpeaeneHus.
OOBEKTHO-OPHUEHTUPOBAHHBIH MMOIX0]] K porpammupoBanuio. Kiaccsl.

OOBEKTHO-OPHUEHTUPOBAHHBIH MTOJIX0 K IPOTrpaMMUpoBaHuto. HuIManu3anus u
paspyuieHre 00beKToB. KOHCTPYKTOPHI U 1ECTPYKTOPBHI.
OOBbEeKTHO-OPUEHTHUPOBAHHBIN OJIXO/] K MpOrpaMMHUpoBaHuio. OrpaHu4eHus
JIOCTYyIIA K 4ieHaM Kiacca. J[py3bs knacca.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

22.
23.
24.
25.
26.
27.

28

OOBEeKTHO-OPUEHTHPOBAHHBIN TIOJIXO]] K TIporpaMMupoBanutio. HacrnenoBanue.
[Teperpy3ka onepauuid.

Opranuzanus BBo1a-BbIBo/Ia Ha si3bike C++. [loTokHM BBOA-BBIBOAA.
[1a610HBI HYHKITUH.

[I1a610HBI KJIACCOB.

bubmmotreka STL. JIpyrue 6nOIMOTEKH KOHTEHHEPHBIX KIaCCOB.

O0paboTka UCKIIIOUUTENBHBIX CUTyalUN

IIpaxmuueckue 3a0anus

1.

CoznaTh Ki1acce s XpaHeHus TeMiieparyp B mkanax Llenbcusa u ®apenreiita (npu
nepeBoje u3 mkaisl Llenscus B mkany dapeHreinTa HCXOIHOE YUCIO YMHOXKAOT
Ha 9/5 u npubasnsroT 32). J{ns knacca onpeaenuTs apudMeTnyecKkue onepanum u
ornepanui <<.

CoznaTh Ki1ace Ji XpaHeHusl Macc Tel B rpaMMax, KWiIorpaMMax U TOHHax. J{is
KJ1acca OIpeIeNInTh apupMEeTUYECKHE ONEepallii U OTeparuo <<.

[Meperpy3uthb oneparuio «*» st Kiacca Matrix, oCcynecTBISIONIYIO
NepeMHOXEHHUE MaTpHIl. B ciiyuae HEBO3MOYKHOCTH 3TOW onepanuu — BO30yIUTh
HCKITIOUECHHE.

Co3aath (yHKIHIO, OCYLIECTBISIONIYIO BBIYMCICHUE KOPHEH KBaIpaTHOTO
ypaBHeHUs. B ciydae HEBO3MOXHOCTH 3TOM orepanuu — BO30YIUTh
UCKIIIOUEHHE.

Co3paTh Ki1acc il XpaHEHUS LEIbIX YUCEII B IBOMYHON U AECATEPUUHON
cucreMax cuucienus. /i kinacca onpenenuTh apupmMeTndeckue ornepanuu 1
orepanuio <<,

CoznaTh Kinace 1J11 XpaHEeHUsI MHOKECTBA MPOCTHIX YMCEII 33JaHHOTO Uana3oHa.
Onpenenuts METOIbl MPOBEPKH MPUHATICKHOCTH 3aJaHHOTO YKCIIa IUAIa3oHy,
OIpEAEIICHUS KOJIMYECTBA YHCEJI, TOITYUEHHSI IPEABIIYIIETO U CIEAYIOIEro Yucia




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

u T.1. JIJis Kjtacca OnpeaenuTh ONnepanuio <<.

Co3aath 111a0JIOHHYIO (DYHKLMIO 7151 HAXOXKIEHHUS BCEX MHIEKCOB MUHUMAJIbHbIX
(MakcUMaJIbHBIX ) 3JIEMEHTOB OJIHOMEPHOTO MacCHUBa.

CozpaTs Kinace 1Ji reHepalyuy LEbIX U BEIECTBEHHBIX YACEN U3 3aJaHHOTO
Jyana3oHa.

Co3aath (yHKIHIO, OCYLIECTBIISAIOIIYI0 HAX0XK/IEHUE KOPHEN CUCTEMBI JIBYX
JUHENHBIX YpaBHEHUH (J1Ba HEU3BECTHBIX). B cilyuae HEBO3MOKHOCTH 3TOM
olepaluu — BO30YAUTH UCKITIOUEHHE.

CoznaTh QYHKIMIO 17151 BBIYMCIICHUS 3HAUEHUS OIPEIETICHHOI0 HHTErpaa
METOOM MPSAMOYTOJbHUKOB. OHUM U3 MapaMeTPOB 3TOH (QYHKIHHU J0JIKEH ObITh
yKa3aTelb Ha NOJUHTETPATbHYIO (DYHKIHIO.

Co3aatk GyHKLHMIO 1J1s1 BBIYMCICHUS 3HAYEHUSI KOPHS HEJIMHEHHOIO ypaBHEHUS
f(x)=0 mMeTomoM NOTOBUHHOTO jAejeHus. OJHUM U3 TTApaMETPOB ATOH (HYHKIIUH
JOJDKEH OBITh yKka3arenb Ha pyHKImo f(X).

CoznaTh QyHKIMIO 17151 BBIYMCIIEHUS 3HAYEHUS SKCTPEMyMa HEJTMHEHHOTO
ypaBuenus f(X)=0 meronom aenenus Ha Tpu yactd. OTHUM U3 TAPAMETPOB ITOM
GbyHKIMH T0JKEH ObITh YKa3aTesb Ha GyHkmuio f(X).

Co3aatp Ki1acc A7l XpaHeHUs: CKOPOCTe! Tel B M/C U KM/4. J{71s Kiacca onpeienuTh
aprupMeTHYECKHUE ONIEpaIH U OTepaInio <<,

Cozpmate kimacc Ui XpaHEHUS MHOXKECTBA TPEYTOJBHUKOB. TpeyronbHUKU
3aal0TC  KOOpAMHATaMM  BEpIIMH. EciM  3aJaHHBIA  TPEyrOJIbHUK HE
CYIIECTBYET — BO30YAMTH HCKIIIOYeHHE. Pa3zpaboTaTh METOIbI MTOICUETA TIIOIIAAN
U IEpUMETpA.

Co3mare Kiacc Ui XpaHeHHs KajleHJapHbIX aar. OOecrneduTh BO3MOXKHOCTH
paboThl C JaTaMu B pa3nWyHbIX (popMaTax, M3MEHEHHUs JaThl Ha 3aJaHHOE
KOJIN4ECTBO AHEU. [leperpy3uTs onepanuio «—» IJs HaXOKICHHUS Pa3HOCTH JaT U
ornepauuu cpaBHeHus. [ kmacca omnpenenuts omneparop <<. CraHzapTHbIE
¢byskuu 1 tunel C 1715 paboThl ¢ JaTaMy HE UCTOJIb30BaTh.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeacTBa

16.

17.

18.

Cozpate Kjlacc sl XpaHEHUs CTPOK. 3alporpaMMHUpOBaTb METOJbl IOMCKa
MOACTPOKH, KONUPOBAHMSA, 3aMEHBl M YAAJIEHUS 3aJaHHOW IIOACTPOKH,
onpezeseHusl JUIMHbI CTpoku. lleperpy3uThs omepanuio «+» s KOHKAaTE€HALUU
CTPOK, OIEpalMI0 NPUCBAUBAHUSA U OMNEpalMIO MHAEKCHPOBaHUS (T.K. Oleparop
B3STHSl MHJAEKCAa MOXET MOSBIATHCA Kak cjeBa, TaK M CIpaBa OT olepaTopa
npucBanBaHus, TO (QYHKIMs JO/DKHA BO3Bpamarh char&) c¢ mpoBepkoit
JOTYCTUMOCTH MHJIEKCA.

Cozpmate Kiacc s XpaHEHHs] OJHOMEPHBIX IEIOYHCICHHBIX MAacCHBOB.
O0GecneynTh BO3MOXKHOCTH 3aJaHUs KOJIMYECTBA JJIEMEHTOB U  0a30BOit
MHJEKCAIlMHU. 3amporpaMMHUpPOBaTh METObl MOMCKA 3JEMEHTOB U COPTHPOBKU.
[leperpy3uth omepanuu AJis CIOKEHHS M BBIYUTAHUS BEKTOpOB. lleperpys3uthb
oTiepaIio UHIEKCUPOBAaHUA (T.K. OMEPaTOp B3SATUS MHIEKCA MOXKET MOSBISATHCS
KaK cjieBa, TaK M CIOpaBa OT OMeparopa MPUCBaWBaHUA, TO (PYHKIUS IOJKHA
BO3BpaInaTh iNt&) ¢ MPOBEPKO# JOMYCTUMOCTH HHIIEKCA.

CoznaTh Ki1ace AJi XpaHeHus: OOBIKHOBEHHBIX poOeil. 3anporpaMMupoBaTh
MeTO]I coKpatieHus apodu. [leperpy3uts apudmernueckue onepamun. J{s kinacca
onpeneauTs oneparop <<. [IpemycmMoTpeTs BO30YX)ICHUE UCKITIOUNTEIBHBIX
cuTyanui (nmpu AeIeHUH Ha HOIb, IEPENOTHEHUH )




6) HOpﬂ}IOR NMpoBEACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluM, MOKa3aTe/JIn U KPUTEPUHU OLICHUBAHUA

[TpomexyrouHas aTTecTanus 1o qucuuiuinHe «lIpukinagHoe nporpaMMUpOBaHUE) BKIIOUAET TEOPETUYECKUE BOIIPOCHI, TO3BOJISIOLINE OLICHUTh YPOBEHb
YCBOCHHSI 00yYarOIMMUCS 3HAaHHUH, M TPAKTHUECKUE 3aaHNs1, BEISIBIIAIONINE CTETIEHb COPMUPOBAHHOCTH YMEHUH U BIIAICHUH, IPOBOJUTCS B hOpMeE 3aueTa
U DK3aMEHa.

DK3aMeH 110 ,HaHHOﬁ JAUCHUILUIMHE IIPOBOAUTCA B YCTHOﬁ (bOpMC I10 9K3aMCHallMOHHBIM 6I/IJ'IeTaM, Ka}K,I[Hﬁ N3 KOTOPBIX BKIIFOYACT 2 TECOPECTUUCCKHUX BOIIPOCa
" OJJHO IMPAKTHUYCCKOC 3aJlaHUC.

IToka3zarenu u KPUTCPHUHA OLICHUBAHUA JK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4arouuiicss 1eMOHCTPUPYET BBICOKUN yPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIUN, BCECTOPOHHEE,
CUCTEMaTUYECKOe U TITyOOKOe 3HaHUE Y4eOHOro Marepualia, CBOOOIHO BBIMOIHSIET MPAKTHUECKHUE 3a/JaHusl, CBOOOIHO ONEPUPYET 3HAHUSAMU, YMEHHUIMH,
MPUMEHSET UX B CUTYallUSX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA yPOBEHb C(POPMHUPOBAHHOCTH KOMIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIONYCKAIOTCS HE3HAUNTENIbHbIE OIMOKH, HETOUHOCTH, 3aTPYAHEHUS NIPU aHATUTUYECKUX ONepalysx, IepeHoce 3HaHUH 1 YMEHUI Ha HOBBIE,
HECTAaHJIapPTHHIE CUTYalUH.

— Ha OLIEHKY «YJA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJaromuiicss JeMOHCTPUPYET OPOTOBbI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUM: B X0J1€
KOHTPOJIbHBIX MEPONPHUATHI JOMYCKAIOTCS OIIMOKH, MPOSBISAETCS OTCYTCTBUE OT/AEIbHBIX 3HAHUH, YMEHUH, HAaBBIKOB, 00YJarOIMICS UCIBITHIBAET
3HAUUTENIBHBIE 3aTPYAHEHNUS [IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYallUH.

— Ha OLIEHKY «HeyJA0BJIETBOPUTEIbHO» (2 Oaiia) — o0yJaromuiicss IeMOHCTpUpPYeET 3HaHUs He 6onee 20% TeopeTHuyeckoro Marepuaia, JomycKaer
CYIIIECTBEHHBIE OIIMOKHU, HE MOXKET MOKa3aTh WHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a]1ay.

— Ha OIICHKY «HE€YA0BJECTBOPUTECJIbHO» (1 68..]'[.]'[) - O6y‘l8.10H.[HfICSI HC MOZKCT IMOKAa3aThb 3HAHUA Ha YPOBHC BOCIIPOU3BCACHUA U 0OBSICHEHHS I/IH(I)OpMaI_[I/II/I, HC
MOZKCT IMMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA MPOCTHIX 3a1a4.



