MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHM S POCCUMCKOW ®EJIEPAITN
®enepanbHOE rocy1apcTBeHHOE 010/1KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

K3y «KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(®I'bOY BO «KI'9Y»)
YTBEPX/AIO
AKTYAJIM3UPOBAHO
pemieHueM yueHoro cosera U39 I[HpeKTOp
mpoToron Ne 7 ot 24.03.2026 WHCTUTYTA DIEKTPOSHEPTETUKH W

BIIEKTPOHUKU

gzir:ﬁﬁxgglsr(())\z5’}1)1;5(1;;?:]211[ LI P * B * AXM CTOBa

E;)Iifi[’l" ETUYECHUN YHUBEPCU I‘ flloum (( 3 O )) Maﬂ 2 0 2 3 r.

RIMY  Jup KT PreTHKH H DIIEKTPOHHKH,
Cep 2 1BDOAT4T90D5090 19D90D0
Jleiictrurencn ¢ 15.04.2026 no 18.04.2027

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b1.0.11.02 Anroput™Mu3anus U NpOrpaMMUPOBAHUE

Hanpasnenue 11.03.04 DneKTpOHUKA U HAHODJIEKTPOHUKA
MOJITOTOBKH
Ksamudukanus bakanap

r. Kazanp, 2023



[Iporpammy paszpabdoran(u):

HanmenoBanue J1OIKHOCTB, OdUO
Kadeapsl Y4.CTEIECHb, Y4.3BaHUE pa3paboTunka
NUTUC Cr.nmpemnojaBarelib Hatanscon A.B.
UTUC Cr.nmpemnojaBarelib bukeeBa H.I'.
HanmenoBanmne Ne
CornacoBanue Jlata [Toanuce
IO/Ipa3 ICIICHUS MIPOTOKOJIA
OnoOpena UTUC 27.05.2023 Ne 3
3aB.xad., J.1.H.,70II.
Topkynosa 10.B.
C I 12.05.2023 Nel8
oacoBata 3aB.kad., 1.¢.-M.H., 1pod.
lNonenumes-Kyry3os A.B.
CornacoBana MBTM 17.05.2023 Ne 10
3aB.kad., 1.X.H., JIOII.
JlaBnetOae P. C.
Yuebno-
CornacoBaHa Mmetoguueckun | 30.05.2023 Neg
upekTop, K.T.H., IOLI.
coseT DD
AxwmeroBa P.B.
YueHbIN cCOBET
Ono6pena e 30.05.2023 Ne9 JIApeKTOp, K11, 1OIL.
AxwmeroBa P.B.




1. ean,
TUCIHUTITIHHE

3aJa4d4 M IUIAHHPYeMble PpPe3yJbTaTbl OOy4YeHHsl IO

Lleapr0 OCBOCHUS AMCIMIUIMHBI AJTOPUTMH3alHS W IPOTrPaMMHUPOBAHHEC
SBJIICTCSI 3HAKOMCTBO OOYYalOIUX C OCHOBHBIMH IPHUHIIUIIAMHU Pa3pabOTKH
QITOPUTMOB U WX MPOTPAMMHOMN peai3allii Ha MPOICAYPHBIX SA3BIKaX BBHICOKOTO
YPOBHSI, TIPHOOPETCHUE HABBIKOB B pa3paO0TKE aOCTPAKTHBIX THIIOB JIAHHBIX M
QITOPUTMOB JIJIS BBITIOJTHEHUS OTNepaIiii HaJy HUMHA. B KauecTBe OCHOBHOTO SI3bIKA
BbIOpaH s3bIK C++, TMOCKOJBKY Ha HEM XOpOLIO PEaIu3yloTCsi OCHOBHBIC
CTPYKTYPBI JaHHBIX

3amauaMy AUCIUIUIMHBI SBJSIOTCS: MPUOOPETeHHWE 3HAHWK W yMEHUH B
pa3pabOTKe alrOpPUTMOB PAOOTHI C THUMOBBIMH CTPYKTYpaMH IaHHBIX, BIIAQJCHUS
S3BIKOM TIpoTpaMMupoBanus Cu++ B TaKOW CTENMEHW, YTOOBI pelIaTh 3aaadd
00paboTku JOOBIX BHAOB HHMopManmu. OBiajgeHHe CHoco0aMH ONTHMHU3AIUU
IIPOTPaMMHOTO KOJIa.

Komnerenimu u uHIUKaTOPBI, (PopMUpyeMbIe y 00y4Jaronuxcs:

KO,I[ N HAUMCHOBAHUEC KOMIICTCHII N KO,Z[ W HAMMCHOBAHMC HHIUKATOpPA

OIIK-5.1 - Crnocoben pa3pabarbIBaTh
OIK-5 - CnocobeH pa3pabaThiBaTh | anropurMbl Uis PElIEHNs IPAKTHYECKUX 3324
AJITOPUTMBI u KOMITBIOTEPHBIE
[POrpamMMBl, NPUTO/IHbBIE s | OIIK-5.2 - Crocoben  paspabarbiBath

KOMIIBKOTCPHBIC IIPOTPAMMBI,
IMPAKTUYCCKOI0 MPUMCHCHHA

MPAKTUIECKOTO MIPUMEHEHUSI HUPUTOZHBIC AT

2. Mecto aucuuninHbl B cTtpykrype OIl
[Tocnenyromme AUCUMIUIMHBL YuyeOHas TMpakTuka (O3HAKOMHTEIbHAs),
BrlmonHeHre U 3a1MTa BHITYCKHON KBATU(PUKAIIMOHHON paboThI

3. CTpyKTYypa M cofep:KaHHe IUCHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI 00yUeHUS

Bun yuebHo# paboThI Bcero | Bcero | Cemectp
3E 4acoB 3
OBILAS TPYJIOEMKOCTD JIMCIIUTUIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 63 63
AVJIUTOPHAS PABOTA 1,44 52 52
Jlexknun 0,22 8 8
[TpakTyeckue (CeMUHAPCKUE) 3aHATHS - - -
JlabopaTopHbie pabOThHI 1,22 44 44
CAMOCTOSTEJIbHASI PABOTA OBYUAIOLIETOCS | 156 56 56
IIpopaboTka yueOHOTO MaTepHuana 0,56 20 20
Kypcooii npoekt - - -
KypcoBas pabora - - -




[ToaroToBKa K MPOMEXKYTOUHON aTTECTALUU 1 36 36

[IpomexxyTouHast aTTecTalus: ©)

3.2. Conep:kanue OMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE IO pa3aejaM u
BU/1aM 3aHATHH

Paznensi Pacnpenenenne ®opmbl 1 | HIIEKCHI MTHIUKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BUJ (hopMUpYyEMBIX
§ 10 BH1aM y4eOHOI paboThl | KOHTpOIIS KOMIIETEHIIUH
o) =~ o) : ©
= 3 o <
Q E . S o
M (5 © S, s
<
= = s 3
Pasnmen 1. 3 1 - - 2 TK1 OIIK-5.13
AnropurMuyeckas

CHUCTEMA U €€
COCTaBHBIC HaCTH.

Paznen 2. OcHoBHBIE 4 1 - - 3 TK2 OIlK-5.2 3
MOHSITUS u
MpocTenIIne
CpeacTBa
AITOPUTMUICCKUX
SI3BIKOB
POTPaMMHUPOBAHHUS

Paznen 3. 65 6 44 - 15 | TK1, TK2, OIlK-5.1 V,B
ITporpamMmmupoBanue TK3 OIlK-5.2Y,B
Ha CH++

DK3aMeH 36 36 OM 1 OIIK-5.1, OIK-5.2

UTOTrO 108 8 44 56

3.3. Conep:kaHue IMCUUIIMHBI

Paznen 1. AnroputMuueckas CHCTEMa U €€ COCTABHBIE YaCTH.

AnropuTmMudecKkas CUCTEMa KaK COBOKYIIHOCTb CpEICTB M TIOHSTHM.
[TonsiTue anroput™a U UCHOIHUTENS anroputMma. [IpeacraBnenue uHGopmalu B
BU/JIC JIaHHBIX: MTOHSTUE O BBOJIE/BBIBOJIC; BXOIHBIE, BEIXOJHBIE U MPOMEKYTOUHBIC
nanHble. Cucrema koMas] ucnoiaHuTens. CrnocoObl MpeICTaBIeHUs alrOPUTMOB.
CaoiictBa anropurma. CriocoObl 3anucu anroputma. OCHOBHBIE AJIEMEHTHI OJIOK-
cxeMbl. Bunel amroputMmoB. IlpencraBieHre B KOMIBIOTEPE LEJBIX YHCEII.
[IpencraBieHnre B KOMIBIOTEpE JEHCTBUTENBHBIX uHcesl. CpencrBa 3amucu
AJITOPUTMOB.

Paznen 2. OCHOBHbIE MOHATHS W MPOCTEHMIINE CPEICTBA AITOPUTMHUYECKUX
A3BIKOB IIPOIPAMMHUPOBAHHS.

[lonsiTue s3bIKa NOPOrPAMMHUPOBAHUSI BBICOKOrOo YypoBHs. IloHstme o
UCITOJIHUTEJIE TPOTPAMMBI Ha SI3bIKE BBICOKOTO ypoBHs. COCTaBHbBIE YacCTH SI3bIKa
BBICOKOTO YPOBHS: ali(paBUT, CMHTAKCHC, ceMaHTUKa. OnepaTop Kak JIOTHYECKH
3aBEpIICHHAs KOHCTPYKLHS QJITOPUTMHUYECKOrO SI3bIKa POTrpaMMHUPOBAHUS.
Paznuunble KigaccuUKaMM ONEPATOPOB: HUCIHOJHSEMBIE W HEUCHOJHSIEMbIE,
IpOCThIe U cocTaBHblE. Pa3nuuHble Kiaccu(UKALUK TUIOB JAHHBIX: MPOCTHIE U
CTPYKTYPUPOBAHHBIE, CTAHIAPTHBIE U ONpeesieMble nojab3oBareneM. CHHTaKCUC




U CeMaHTHKa oleparopa MpUCBAWBaHMs, 3HAKOMCTBO C OIEparopamu
BBOJIa/BBIBOJIA

Paznen 3. [IporpammupoBanue na C++

Coznanne mpoOCTEHIIMX MPOEKTOB B Cpeae MporpaMmupoBanus Microsoft
Visual Studio. Pacmmpenuss (tumel) QaitioB, co3maBacMas B - cpelne
nporpammupoBanust Microsoft Visual Studio. CtpykTypa mporpaMMbl Ha si3bIKe
C/C++. Tumnsl nanubix. OnepaTtopsl BBOJIA U BBIBOJIA JaHHBIX. DOpMaTUPOBAHHBIHI
BBO/JI/BBIBOJ] JTaHHBIX pa3IMYHBIX TUMOB. CTaHIapTHBIE MOTOKH BBOJA-BHIBOJIA
naHHbiX. KoHcTaHThl. YuWCIOBBIE KOHCTAHTBHI: IIEJIOYHCIICHHBIE KOHCTAHTHI,
BEIICCTBCHHBIE KOHCTAHTBI, CHUMBOJbHBIE KOHCTAHTHI, CTPOKOBbIC KOHCTAHTBHI,
nepeyuciuMble  KOHCTaHThL. [lpucBamBanue. ApudmMerndyeckue Omneparuu.
[IpmopureTel  onepanui. Jlornueckue omnepanuu. ONEpalvy  OTHOLICHUU.
Marematnueckue pynkiuu. [Ipeodpa3oBanue TUIOB.

Hamucanue, BBOA, OT/IaJKka W TECTUPOBAHUE NPOrpaMM JIMHEHHOU
CTPYKTYpHBL. Y CIOBHbBIE KOHCTPYKIMU BeTBIEHUS B sA3bike C++. Koncrpykuuu if, if
else, switch. Oneparopel BbIOOpa: YCIIOBHBII omeparop if, omeparop-
nepexioyatenb swich. CHHTakCHC YCIOBHOIO OIEparopa € OAHOM BETBbBIO
(nemonHoe BeTBIeHHUE).CHHTAKCUC YCIOBHOTO OIepaTopa C JBYMS BETBSIMH
(monHOe BeTBiEHUE). BiiokeHHBbIE yCIIOBHBIE omepaTophl. [lopsaoK BBITIOJHEHUS
ycioBui. Oneparopsl nepexoja: goto, break, continue, return.

Hukinbl B si3pike C++. Luka for u ero mapamerpsl. Lukn while, npuHuumne:
UCIOJIb30BaHus. BpIOOp KOHCTPYKIMU IIMKJIA B 3aBUCUMOCTH OT YCJIOBHS 3aJauu.
Omnepartopsl LIMKIIA: LIUKII C IPEAYCIOBUEM, C TIOCTYCIOBUEM, C MapameTpoM. Lk
¢ npenyciaoBueMm while. Ilukn ¢ mocrycnoBueM do...while. [lukn ¢ mapamerpom
for. PekoMengaruu o BeIOOpY IUKJIA.

Onucanue QyHKIMI MoJab30BaTeNsl: OObsABICHUE M BbI3OB. lleperpyska
byukiui. Yka3arenu: Ha 00bEKT, Ha PYHKIIHIO, HA yKa3aTelb.

OpHOMEpHBIE MacCHUBBI: OOBSBICHHE, WHUIMAIM3AINSA, 3aJa4d TOWCKa,
3aMEHbl M TIEPECTAaHOBOK JJIEMEHTOB MAacCHBa, 3aJadyd COPTHUPOBOK JJIEMEHTOB
MaccHBa.

JIByMepHbIE MAaCCUBBI: 33/1a4H TIOMCKA, 3aMEHbI 1 CYMMHUPOBAHUS JIEMEHTOB
JIByMEPHOT0 MaccuBa. JIByMepHbIE MaCCUBBIL: 33Ja4l COPTUPOBOK U MEPECTAHOBOK
B IBYyMEPHBIX MACCHBaX.

CuMBOJIBHBIC TaHHBIE U CTPOKHU. DYHKIMH pabOThI C HUMH

3.4. TeMaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI
JlanHbIii BUA pabOTHI HE MPEIYCMOTPEH YUEOHBIM IJIAHOM.

3.5. TemaTuyeckuii jiaH JabopaTOPHLIX padoT

JlaGopaTtopnasi padora 1. Hanucanue, BBOJ, OTJaJKka W TECTUPOBAHUE
MIPOTpaMM JIMHEWHOW CTPYKTypbl Ha s3pike C++. Tumbl manHbIX. OnepaTopsl
BBOJIa U BBIBOJA JaHHBIX. DPOpPMATUPOBAHHBIM BBOJ/BBIBOJ JAHHBIX Pa3IUUYHBIX
tunoB. CTaHIapTHBIC TOTOKU BBOJIa-BbIBOJIA TJaHHBIX (4 yaca).

JlabopaTopHasi padora 2. AJIropuTMHYECKasi CTPYKTypa — BETBJICHHUE.
Omnepartop if. [TocTtpoeHne mporpaMm ¢ aaropuTMamu BETBICHHS: C OJJHON BETBBIO
(HeTIOJTHOE BETBJICHUE), C IBYMsI BETBSIMU (ITOJTHOE BeTBIIeHUE) (4 Jaca).

Jlaboparopnasi padora 3. IloctpoeHwe mnporpaMm C alropuTMamu



BeTBIeHUs:  ompenenenue  OJ[3  ana maremartuyeckux — QyHKUMA U
IporpaMMUpPOBaHKE MIpephIBaHui mporpamMmbl. Oneparopsl epexosa: goto, break,
continue, return.Oneparop-niepekirouarenb swich (4 gaca).

JlaGopaTtopnass pabGora 4. PazpaboTka mnporpamMm C aJIropuTMaMu
IMUKITNIeCKOrd CTpyKTyphl. Cu€THbI omepatop mwmkia for. Pemrenue THITOBBIX
3aJlad C WHCIOJb30BaHMEM LHUKIOB. TaOynupoBaHue QyHKUMU. Bpruncienue
CYMMBI, Tipou3BeieHus. BiioskeHHble UKIbI (4 yaca).

JlaGopaTopnass padora 5. IlocTpoeHue mnporpamMM C aIrOpuTMaMu
IUKIMYECKON CTPYKTYpbI. MTepannonnsie nmukisl. OnepaTtop mukiaa While. Iuki ¢
IpeIyCIIOBUEM, C TIOCTYCIOBUEM. PekoMennalum 1mo BeIOOpy nukia (4 daca).

JlaboparopHnasi pa6ora 6. Onucanve QyHKIHIA MOJIB30BATENS: OOBSIBICHHEC
¥ BBI30B. PekypcuBHbie QyHKINM (4 yaca).

JlaGopaTtopnass padora 7. OpgHOMEpHBIE MAacCUBBL:  OOBSBICHHUE,
VMHULMAIN3alns, 3a0a491 [IOMCKa, 3aMEHbl U IIEPECTAHOBOK 3JIEMEHTOB MACCHBA,
3aJ]a4l COPTUPOBOK IEMEHTOB MaccHBa. (8 4acos).

JlabopaTopuas padora 8. Pemenue 3a1a4 ¢ OTHOMEPHBIMU CTATHYECKUMU

MacCHBaMHM METOJIaMH CTPYKTYPHOTO TPOTpaMMHpOBaHUsA. AHaIU3 KOJOB
porpaMM ¢ repeadeii napametpos (4 gaca).
JlaGopaTtopnass padora 9. [lunamuyeckue wmaccuBbl. Pabota co

BJIOKEHHBIMU LUKJIaMU (4 Jaca).
JlaGopaTopuas padora 10. Pemenue 3a7ay Ha 00pabOTKy CUMBOJIBHBIX U
CTPOKOBBIX JIaHHBIX (4 Haca).

3.6. KypcoBoii npoekT /kypcoBasi pa6ota
JlaHnHbIi BUA pabOTHI HE MPETYCMOTPEH YUYEOHBIM IJIAHOM.

4. OueHuUBaHUE Pe3yJIbTATOB 00yYeHUsI

OueHuBaHue pe3yabTaTOB OOYYEHHUS MO AUCIUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYILIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTeCTalMd, MPOBOJUMBIX I10
oamnpHO-perTuHroBoi cucreme (bPC).

[Ikana oLeHKH pe3yabTaTOB 00YUEHHUSI 110 TUCHUIUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
VHJIUKATOpa KOMIIETEHIIUU
. . Huoxe .
Bricokuii Cpennmit Huzkni
3arnaHu- CpPEIHETO
Kon Kon POBAHHBIE 57 85 10 100| o1 70 10 84 | 0T 55 10 69 | OT 0 J10 54
KOMIIE- | WHIWUKaTopa pe3yJIbTaThI
TEHLMU | KOMIIETEHIIMH | OOYYEHUS 110 Ilxana ouennsanus
HUCIATIITHHE HEYIOB-
JRHCIL YIIOBJIET- YA
OTJIMYHO XOPOIIIO JIETBOPH-
BOPHUTEIIBHO
TENBHO
3a4TEHO HE 3aYTEHO
3HATh:
OIpeJIeIICHNE ITokazan YpoBeHb YpoBeHb He 3naer
OIIK-5 OIIK-5.1 aIropuTMAa U BBICOKHH 3HAHUH 3HAHUH CBOMCTBa
ero CBOMCTBA YPOBEHB aJIropuTMa Hu HU3KHUH. JITOPUTMA,
’ 3HAHUHU ero Homyckaer | anroputMuy
CIOCOOBI 3aITUCH




aNropuT™Ma, CBOWCTB CBOMCTBA, OLIMOKY IpH ecKue
aIrOPUTMHUYECK ITOPUTMA, croco6oB 3aIcu CTPYKTYPBI,
W€ CTPYKTYPbI CIOCOOBI 3ammcu QITOPUTMHUY | JOIyCKaeT
3aIcu JITOPUTMOB €CKHX rpyOsIe
ITOPUTMA U " CTPYKTYp, U OIINOKH
ITOPUTMUY | aNTOPUTMHY | ONpENCICHU
€CKue €CKue U CBOMCTB
CTPYKTYDBI, CTPYKTYPBI aIropuTMa.
6e3 omnooK. OCBOMJI B
o0beme
COOTBETCTBY
IOLIEeM
porpaMme,
HUMEET MECTO
HECKOJIBKO
HE TPYOBIX
ommnboK
YMETB:
Hemonctpup | JemoHctpup YactuuHo He ymeer
YET BBICOKOE | yeT yMeHHe | IEeMOHCTpUp | pa3pabarbiB
yMEeHUe pa3pabaTbiBa | yeT yMEeHHE aTh
pa3pabaTbIBa Thb pa3pabaTbiBa | aIrOpUTMEI
Thb 3¢ PeKTUBH Tb
paspabaTbIBaTh >bbexTHBH blE QJITOPUTMBI,
>} PexTUBHBIE ble ITOPUTMBI, | COAEp Kalue
AIITOPUTMEIL, ITOPUTMBI, | COnEepIKaIlIne 6azoBble
colepIKaIe coJieprKaniye 6azoBble AITOPUTMHUY
6azoBble AITOPUTMHUY ecKHe
6asoBbie AITOPUTMUY ecKue KOHCTPYKIIH
AIIrOpUTMHUICCK €cKue KOHCTPYKUHM | u. Pemenue
ne KOHCTPYKIIU . 3a7a4
KOHCTPYKIIUU. u. He Jomyckaer | HEMOJHOE, €
JIOTyCKaeT | He3HAUMTEeNIh | OMIMOKaMHU
OUIMOOK NPH | HblE OIIHOKH
pemeHnu pu
3amaq pelneHn
3a1a4
BJIAJICTh:
I'my6oxo Hemonctpup [Tnoxo He ymeer
BJIaJieeT yer BIIajeeT pa3pabatbiB
HaBRIKAMH HaBBIKAMU Xoporne HaBBIKAMU aTh
pa3paboTKu paspaboTKu HaBBIKH pa3spaboTKKM | aarOpUTMbI
AJITOPUTMOB, AJITOPUTMOB pa3paboTKH | aNropuUTMOB,
JUTSL peleHust Ui QITOPUTMOB | JOIYCKaeT
HPAKTHYECKHX peleHus JUIs MHOTO
3amaq MIPaKTHYECK peleHus OLIMOOK
nX 3a71a4 MPaKTUYECK
uX 337124
3HAaTh:
B monuo# 3Haer Jomyckaet He 3Haer
OCHOBHBIC o0BemMe OCHOBHbIE rpyOsIe OCHOBHBIE
TIOHATHS A3BIKOB 3HaeT TOHSTHS ommoOKy B TIOHSITHS
IPOrPaMMHPOBa OCHOBHEIE SI3BIKOB oTIpeieIeH! S3BIKOB
HUSL, BUII MOHSTHUS MpOTpaMMHp | X M BHJaX | MPOTpaMMH
OIIK-5.2 S3BIKOB SI3BIKOB OBaHUA, SI3BIKOB poBaHus,
MIPOrpaMMHUp BUJIBI porpamMMup BUJIBI
[porpaMmMnpoBa OBaHUS, SI3BIKOB OBaHUA U SI3BIKOB
HHA, COCTaB BUJIBI pOrpaMMup cocras nporpaMmu
CHUCTCMbI SI3BIKOB OBaHWUS, CHUCTEMBI poBaHus,
mporpaMmMupoOBa | nporpaMMHup COCTaB nporpaMmmup COCTaB
HUS OBaHMUA, CHCTEMBI OBaHUS CHCTEMBI
COCTaB porpaMMup MIPOTPaMMH




CHUCTEMBI OBaHMUSI. poBaHusl.
nporpammup | JlomyckaeT
OBaHHUS. HE
3HAYUTEIIbH
bIC OIIHNOKH.
YMETh:
bes ommbok Xopoio ITnoxo He ymeer
peuraer yMeeT peraet pemaTh
THIIOBBIE peuiath THUIIOBBIE 3a/1a4M Ha
pewars H3az[atm o THUIIOBBIE 3a/1a4H 1Mo SI3BIKE
THIIOBEIE 3a1a4K porpammup 3a/1a4M 10 MpOTpaMMHUp | TPOTPaMMHU
OBAHMWIO HA | MPOTpAaMMHpP | OBAHHUIO HA poBaHUS
1o SI3BIKAX OBaHHUIO Ha SI3BIKAX
nporpaMmMupoBa BBICOKOT'O A3BIKAX BBICOKOTO
HUIO Ha SI3BbIKax YpOBHS BBICOKOTO YpOBHS
BBICOKOTO TIPUTOTHBIE YPOBHSA TIPUTOTHEIC
YPOBHS ISt TIPUTOTHBIE ISt
IIPUTOHBIE IS MPAKTUIECK ISt MPAaKTUIECK
oro MPaKTUIECK oro
IIPAKTHUYECKOTO
MIPUMCHCHUS oro MPUMEHECHHUS
NPUMCHCHHA OPUMEHEHHUS | , JOMYCKAeT
, IOMyCKaeT MHOTO
HEOOJIBIIINE OImnO0K
OIIMOKHU
BJIAJACTh.
Ha Beicokom Xopo1o PazpabateiB | He Bmageer
HaBbIKaMH ypoBHe, 06e3 | pa3pabaTrsiBa aer HaBBIKAMHU
paspaboTkn OImuo0K er KOMIIBIOTEPH paboTtku
KOMIBIOTEPHBIX | ha3pagaTsisa | mporpammu ble IpOTpaMMH
IIporpamMm, er bl€ KOZBL, C IporpaMMH BIX KOJOB
MPUTOAHBIX IUIA KOMIIBIOTECPH | HE3HAUHUTCIb bI,
MPaAKTUIECKOTO bIE HBI MU JOIMyCKaeT
pYMEHEHHUS] OIIMOKaMHU MHOTO
OIIHOOK
OI.[GHO‘IHLIC MaTcpUuabl JJIA IIPOBCACHHUA TCKYILICTO KOHTPOJIA nu

MIPOMEKYTOUHOM arTectanuu npuseneHsl B [Ipuioxkenuu k paboueil mporpamme
JTUACIUILIHBL.

[ToHBIN KOMIUIEKT 3aJJaHUid U MaTepUaJioB, HEOOXOAUMBIX JJISI OLICHUBAHUS
pe3ynbTaTOB O0yUEHHUS 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTUHKa.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecniedeHne JUCHUILTHHbI
5.1.Y4yeOHO-MeTOAMYECKOE 00€ecIIeueHue

5.1.1. OcHoBHas nuTeparypa

1. UBanosa I'. IIporpammupoBanue : yueOHuk / MiBanosa I'., C. — MockBa
KnoPyc, 2022. — 426 c. — ISBN 978-5-406-09829-5. — URL:
https://book.ru/book/943869 (mata oOpamenus: 21.03.2023). — Texkcr
AIEKTPOHHBIN.

2. AuapuanoBa, A. A. AnropurMuzaius 1 nporpammupoBanue. [Ipaktukym
: yuebHoe nocooue / A. A. Auapuanona, JI. H. Ucmaruios, T. M. MyxTapoBa. —
Cankr-IletepOypr : Jlanwp, 2022. — 240 c. — ISBN 978-5-8114-3336-0. —
Tekcr : anexTponHbidt // Jlanb : anekTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/206258 (nata oOpamenusi: 21.03.2023). — Pexum
JI0CTyTA: JIJIsl aBTOPH3. TOIh30BaTEINCH.

3. Panieen, C. M. IlporpammupoBanue. JlabopaTopusrit mpaktukym / C. M.
PaneeB. — Cankt-IletepOypr : Jlans, 2023. — 104 c. — ISBN 978-5-507-45194-
4. — Tekct : 2MeKTpoHHBIN / JlaHb @ 3NIEKTPOHHO-OUOIMOTEYHAsT cHCTeMa. —
URL: https://e.lanbook.com/book/292907 (nmata oOpamenus: 21.03.2023). —
PexxuMm nocryna: aist aBTOpU3. MOJIb30BaATEIIEH.

4. TlporpammupoBanue. COOpHUK 3a1ad : yueOHoe mocobue ais By3oB / O.
I'. Apxunos, B. C. baracosa, II. B. I'peukuna [u ap.] ; Ilox pemakumeir M. M.

Mapana. — 2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 140 ¢. — ISBN
978-5-507-44322-2. —  Tekct: onekTpoHHbId / Jlanb :  BIEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/223418 (nmata

obpamenus: 21.03.2023). — Pexxum nocTyma: st aBTOPHU3. MOIb30BaTENEH.

5.1.2. lononHUTENBHAS TUTEPATYPA
1. Akymnu, U. JI. Marematuueckoe NpOrpaMMHUpPOBAHME B MIpUMEpax H

3amavax / U. JI. Axkynua. — 4-e u3z., crep. — Cankr-IletepOypr : Jlanp, 2022, —
348 c¢. — ISBN 978-5-507-44635-3. — Texkct: onekTpoHHbI / JlaHb
aJIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/231488
(mara obpamenus: 21.03.2023). — Pexxum goctyna: i aBTOPHU3. MOJIb30BaTENEH.

2. Nona H. Undopmaruka. Koncnekr sekiuii : yueoHoe nocodue / Momna H.,
. — Mocksa : KnoPyc, 2021. — 258 ¢. — ISBN 978-5-406-04877-1. — URL:
https://book.ru/book/938020 (mara oOpamenus: 06.03.2023). — Teker
AIEKTPOHHBIN.

3. IIporpamMmmupoBanue: OCHOBBI aNTOPUTMHU3AINNHA U TIPOTPAMMHUPOBAHHUS :
yueonuk / H. U. Ilappunosa, A. H. IIsuibkun, b. I'. TpycoB ; mox pen. b. T.



TpycoBa. - M. : Akagemus, 2012. - 240 c. - (Bricmee mpodeccuonanpHoe
obpazoBanme. bakamaBpuar). - ISBN 978-5-7695-9149-5. - Tekct
HETIOCPEICTBEHHBIH.

4. IIporpaMMHpOBaHNE W OCHOBBHI AJTOPUTMH3AIMM @ Yy4eOHOE Tocobue
st By30B / B. I'. JlaBeiioB. - 2-¢ u3a., crep. - M. : Beicmr. mik., 2005. - 447 c. : un.
- (Beicmiee o6pazoBanue). - ISBN 5060044327. - TekcT : HEMOCPEACTBCHHBIN.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DAeKTpOHHBIE U HHTEPHET-PECYPCHI

No HanmenoBaHue JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika
/11
1 |DnekTpoHHO-OMONMMOTEUHast cuctemMa «JIaHby https://e.lanbook.com/
2 |[DnekTpoHHO-OMOIHOoTeYHAs cucTeMa «ibooks.ruy https://ibooks.ru/
3 |DnekTpoHHO-O0MOIMOTeYHAs cucTeMa «DOooK.ruy https://www.book.ru/
4 |[Toptan «OTKpbITOE 00pa30BAHKE) https://npoed.ru
5 |Poccuiickasi HalMOHAJIbHAs OMOIMOTEKA https://nir.ru/
6 Kubep/lenunka https://cyberleninka.ru
7 |Texuuueckas OMOIHOTEKA https://techlibrary.ru
8 |HaumonanbHas syekTpoHHast oudanoreka (HOB) https://rusneb.ru/

5.2.2. TIpodeccuonanbubie 0a3bl naHHBIX / MHPpOpMaIMOHHO-CIIPABOYHbIC
CHUCTEMBI

Ne | HammenoBaHue npodeccnoHaabHbIX 06a3 Anpec Pexxum nocrtymna
n/n JAHHBIX
1 |OdunmansHbIi uHTepHeT-mopTan  http://pravo.gov.ru http://pravo.gov.ru
paBoBOW MHpOPMALIUU
2 |CrpaBouHast npaBoOBast cucremal  http://consultant.ru  [http://consultant.ru
«Koncynprant [Imroc»
3 |CrpaBo4HO-TIpaBOBast cucreMa o http://garant.ru http://garant.ru
3aKOHONATeNbCTBY PO

5.2.3. JluneH3MOHHOE H CBOOOJHO PACHPOCTPAHIECMOE IPOrPAMMHOE
oOecrieueHne TUCIUILINHEI

Ne HaumenoBanue Onucanue PexBU3UTEI
/1 |IPOrpaMMHOT0 00ecreYeHus MTOJITBEPIKTAFOTITIX
JIOKYMEHTOB
1 |OnepaunonHas cucrema [lonb30BaTenbCKas JloroBop ~ Nel33/2021 o
Microsoft Windows 10 OIIepaLlMOHHAs cHCTEMA 12.10.2021, nunensuap - 3A0,
«Codt Jlaitm Tpeiin», Tun
(BUO) JULEH3UM - HEUCKII.
MpaBo, CpOK JEUCTBUSA
TTUIICH3UU - OECCPOUHO



https://e/

2 |Microsoft Office 2019

[TakeT oucHbIx mprnoxenuit|/lorosop  Nel33/2021 o

12.10.2021, nmunensuap - 3A0,
«Codt Jlaiim Tpeiin», Tun
(BUJ) JULEH3UM - HEUCKII.
paBo, CPOK NecTBUS
IUIIEH3UU - OECCPOYHO

3 |LMS Moodle 10 TUTS s dextuBHOro|CBOOOAHAS  JUIEH3US, THII
OHJIAH- B3aUMOJICUCTBUS|(BU/I) JIULIEH3UU - HEHUCKIL.
[pernojaBaTelis U CTYJIeHTa  [IpaBo, CPOK NecTBUS

TTUIICH3UU - OECCPOYHO.
4 |bpaysep Chrome Cucrema nouckaCBOOOIHAS  JIMIICH3USI, THII
WH(pOpMAIN B ceTu|(BUJ) JMULEH3UU - HEHUCKII.
MHTEPHET MpaBo, CPOK NeCTBUS

TTUIIEH3UH - 0€CCPOYHO.

6. MaTepHaJbHO-TEXHUYECKOE o0ecTeuyeHue T CHUIIMHbI

HaunmenoBanue HaunmenoBanue yueOHOM [Tepeuenp HEOOXOIUMOTO OOOPYIOBAHUS U
BUA y4eOHOM ayJUTOPHH, TEXHUYECKUX CPENICTB 0OydIeHUs
paboTHI CIeIUaTN3UPOBAHHOM
naboparopuu
Jlexuumn YyueOHast aytuTOpHs ISt CreuuanusupoBaHHasi  y4yeOHass  MeOelb,
NPOBE/ICHUS 3aHATUI TEXHUYECKHE Cpe/icTBa 00yUeHHsI, CIyKalue
JEKIIMOHHOT'O THUIIa JUId TpeACTaBieHUs ydeOHOW HH(pOpMaruu
OonbiIoN  aynuropun  (MyJIBTUMEIUIHBIN
IPOEKTOP, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pyAOBaHUE, y4eOHO-
HarJsiiHble nocoous
JIaGopatopHble |YuebHas naboparopus Crnenuan3upoBaHHOE nabopaTopHoe
paboThI IPOrpaMMHOM MHKEHEpUH, | o0opyAoBaHHWE TO MNpOoQMI0 J1AdoOpaTOpUu
ayn. B-608 IIPOrpaMMHOMN UHXXEHEPUH,

crenHaIn3upoBaHHas yueOHass mebens Ha 50
MOCaZOUYHbIX MecT, 24 KoMmIblOTepa C
BO3MOXHOCTBKO BbIXOJa B I/IHTepHCT n
obecreyeHreM JIOCTyTIa B SUOC,

TEXHUYECKHE CpencTBa o0yJeHus
(MyIBTUMETUNUHBIN MPOEKTOP,
MYJIbTUMEANITHAS JIOCKa, MOHOOJIOK),

HEO0OXOIUMOE JTHUIEH3UOHHOE MPOrPaMMHOE
obecrieueHue

KommnbroTepHsbIit Kiacc,
ayn. B-610

CrnenuanusupoBaHHas yueOHas mebenb Ha 42
MOCaJ0YHBIX MecTa, 17 KOMITBIOTEPOB C
BO3MOXKHOCThIO BbIXOoga B HTepHeT u
obecrieyeHneM JoCTyTa B BOUOC,
TEXHUYECKHE CpeacTBa o0yueHHs
(MynbTUMEIUNHBIA TMPOEKTOP, BKpaH Jid
INPOEKTOpa,  MOHOOJIOK),  HEO0OXoauMoe
JIMIIEH3UMOHHOE NIPOrpaMMHOE 00ecrieueHue

VYuebnas naboparopus
nH(})OpMaAITMOHHON

Crneunain3upoBaHHOE naboparopHoe
obopynoBanue 1Mo NpohUI0 JTadOpaATOPHUH




0€30I1aCHOCTH,
ayn. B-615

nH(}pOpMaAITMOHHOM 0e30macHOCTH,
crenuaIn3upoBaHHas yueOHass Mebenb Ha 35
MOCaJ0YHBIX MecT, 15 KOMIBIOTEpOB C
BO3MOXXHOCTBIO BBIXOJa B VIHTEepHET W
olecrieueHreM JIOCTyTa B SUOC,

TEXHHYECKUE CpencTBa o0y4JeHus
(MyTBTUMETUHHBIN MIPOEKTOP,
MYJIbTUMEINITHAS JIOCKa, MOHOOJIOK),

HEOOXOAUMOE JIMIIEH3UMOHHOE IPOrPAMMHOE
o0ecrieueHue

KomnbroTepHslii kiacce,
ayn. B-617

Crnennanm3upoBaHHas yaeOHas mebenb Ha 24
MOCaJOYHBIX MecTa, 21 KOMIBIOTEp C
BO3MOXKHOCThIO BbIXOoma B HHTEepHeT U
olecrieueHneM JOCTYyTIa B OUOC,
HEOO0XO0/IMMOE JIMIIEH3MOHHOE IPOrPAMMHOE
obecrieueHne

KoMmrbroTepHbIii Kiacc,
ayn. B-619

CrennanusupoBanHas yueOHas mebens Ha 26
MOCaJOYHbIX MecT, 21 KoMmmbeoTep C
BO3MOXKHOCTBIO BBIXOJa B VHTEepHET W
o0ecrieueHneM JOCTYyTIa B OUOC,
HEO0OXO0IUMOE JIUIEH3UOHHOE IPOrpPaMMHOE
obecrecucHue

KomnbroTepHslii kiacce,
ayn. B-621

CrenuanusupoBaHHas yueOHast mebesnb Ha 35
MOCaZOYHbIX MecT, 13 KOMIBIOTEPOB C
BO3MOXKHOCTbIO BbIXOoga B IHTepHeT u
obecrieyeHneM J0CTyTa B SUOC,
TEXHUYECKHE CpeAcTBa o0yueHus
(MynbTUMEIUNHBIA TMPOEKTOP, B3KpaH Jid
IPOEKTOpa,  MOHOOJIOK),  HEoOXoaumoe
JIMIIEH3MOHHOE MPOTPaMMHOE 00ecrieueHue

VYuebnas naboparopus
PEHHKUHUPUHTA U
yTpaBiieHus: Ou3Hec-
IpoLeccamMy,

ayn. B-623

Criennanu3upoBaHHOE nabopatopHoe
obopynoBanue 1o MpopuiIo JabopaTopuu
PEeUMH)KMHUPUHTA W yNpaBJeHHs Ou3Hec-
mpolieccamu, CreluaIn3upoBaHHasl ydeOHas
Mebenpr Ha 34 mocagouyHbBIX Mecra, 13
KOMITBIOTEPOB C BO3MOXKHOCTBIO BBIXOJIa B
WutepHer u o0ecrieueHWeM JocCTyma B
OUOC, TexHuyeckue cpeacTsa oOydeHUs
(MyIbTUMETUUHBIN MIPOEKTOD,
MYJIbTUMEANITHAS JIOCKa, MOHOOJIOK),
HEO0OXOIUMOE JTHUIEH3UOHHOE MPOrPaMMHOE
obecrieueHne

KomnreroTepHslii Kiacc,
B-600

CnenuanusupoBaHHas yuebHas mebdenb Ha 30
MocagoyHbix  mecT, 30  KOMIBIOTEpOB,
KOMIIBIOTEPOB C BO3MO)KHOCTBIO BBIXO/A B
WutepHer u obecrnieueHueM JocTyna B
OUOC, TexHHUYECKHE CpeacTBa OOyUYCHHS
(MynbTUMEIUNHBIA  TPOEKTOp,  HOYTOYK,
9KpaH), BUJIEOKAMEpHI, HeoOXxoaumoe
JIMIIEH3UMOHHOE NIPOrpaMMHOE 00ecrieueHue

CamocrosTenpHas
pabora

KomnreroTepHslii Ki1acc ¢
BO3MOXHOCTBIO BBIXO/IA B

CrnenuanusupoBaHnHas yueOHas medens Ha 30
MOCagoYHbIX  MecT, 30  KOMIBIOTEpOB,




WNHTepHeT u obecrieueHUEM | TEXHHUYECKHE CpeacTBa 00yueHus

nocryna B O1OC (MynbTUME-IUIHBIA [POEKTOP, KOMIIBIOTED

B-600 (HOYTOYK), 9KpaH), BUJICOKaMEPHI,
IIPOrpaMMHO€E 00ecTIeYeHNE

YuranbHeli 3a1 6ubanorexu | Crenuanu3upoBaHHas me0enb,

KOMIIBIOTEPHAs TEXHUKAa C BO3MOXXHOCTBHIO
BeIxOoa B MHTepHer u oOecreueHHeM
noctyna B OMOC, skpaH, MyJIbTUMEANNHBIN
IPOEKTOp, MPOrpaMMHOE o0ecrieueHre

7. OCO0OeHHOCTH OpraHu3amuM 00pPa30BATE/IbHOI JAeSITeJIbHOCTH IJIA
JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJINI0B

Jlumla ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 370poBbsi (OB3) u uHBamuabI
UMEIOT BO3MOYKHOCTh OECHpENATCTBEHHO IE€pEeMEeNaTbcsi M3 OJHOro y4eOHO-
71a0b0pPaTOPHOIO KOPITyca B IPYToM, MOJHATHCS HAa BCE ATAXHU y4eOHO-Tab0paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YUEOHBIX M MHBIX IMOMEIIECHUSX C YYETOM OCOOEHHOCTEU
NCUXO(U3UUECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBS.

st o0yuenus aur; ¢ OB3 U MHBAJIUIOB, UMEIONIUX HAPYIICHUS OMOPHO-
JIBUTATEJILHOTO arnapara, 00€eCIeueHbl YCIOBHS OECpEensITCTBEHHOTO I0CTYIa BO
Bce yueOHble momernenus. MHpopMalus o crenuaibHbIX YCIOBUSX, CO3AaHHBIX
st oOydaromuxes ¢ OB3 u MHBanMaoOB, pa3MellleHa Ha CailTe YHUBEpPCUTETa
www//kgeu.ru.  MMeercsi BO3MOXKHOCTh ~ OKa3aHHMsS  TEXHUYECKOW  ITOMOIIH
ACCHUCTEHTOM, a TaKXke yCIyT CypIONEePEBOTYNKOB U TU(PIIOCYPAONIEPEBOJUNKOB.

Jns amantauum Kk Bocnpustdro Juunamu ¢ OB3 u uHBanmumamu ¢
HapyLIEHHbIM CIYXOM CIPaBOYHOr0, y4eOHOro marepuana IO AMCLMIUINHE
00€eCIeynBatOTCs CIECAYIONINE YCIOBUS:

- I JIy4diied OpUeHTallud B ayJAUTOPUU, TPUMEHSIIOTCS CHUTHAJIbI
OTOBEILIEHUS O Ha4aJie ¥ KOHIE 3aHATHS (CJIOBO «3BOHOK» MUUIIETCS Ha JI0CKE);

- BHUMaHue ciadociblanero oOy4aronierocss MPUBJIEKAETCS Ie1aroromMm
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIIAETCS HEPE3KOE MOXJIONBIBAHNUE);

- pasroBapuBasi ¢ OOy4YarOIIMMCS, MEJAaroru4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKUMH TMPEJIOKEHUIMH, OOecrieunBasi BO3MOXKHOCTh
YTEHUS TI0 TyOaMm.

KomneHcanusi 3aTpyJHEHUII pEYEBOr0 W HWHTEIJIEKTYalbHOTO Pa3BUTHUS
CJIa0OCTBIIAIINX 00YYaOIINXCS TPOBOAUTCS ITyTEM:

- ICTIOJIb30BAaHUSI CXEM, AUATPAMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3CHTALIMIA
C TUMNEPCChUIKAMU, KOMMEHTHUPYIOITUMHU OTJEIbHbIE KOMIIOHEHTHI H300paKeHHUS;

- pEeryJIIpHOTO TPUMEHEHUs YyNpaKHEHUNW Ha TrpaduuecKkoe BBIJICICHHUE
CYIIIECTBEHHBIX ITPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecrieueHHs] BO3MOKHOCTU JUIsl OOY4YarolIerocss MOJIYYUTh aJpPECHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Jnst apgantamuu Kk Bochpusitdio gunamMu ¢ OB3 u uHBamupmamu ¢
HApYILICHUSIMH 3PEHUSI CIIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepuaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOrpaMMOd 1O  BBIOpAaHHOMY
HANpPaBJIEHUIO MOJTOTOBKH, 00ECTIEUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJleTcsl afanTtanusa o(UUUaIbHOrO caiita B cetn VHTepHET ¢ yueTom



http://www.kgeu.ru/

0COOBIX TMOTpeOHOCTEH WHBAJIMAOB IO 3PEHHI0, OOECIEYMBACTCA HaJIUune
KpynHOUIpU(TOBOM CripaBOYHOM MHPOPMAIIUK O PACTIUCAHUN YICOHBIX 3aHSATUH;

- IeIarOru4eckuii  paboOTHHUK, ero coOeceHUK (MPH HEOOXOJAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCS OOYyYalomUMCs, MpPU ITOM
KaXKJIbIM pa3 Ha3bIBaETCs TOT, K KOMY MEJaroru4eckuii paboTHUK 00palaercs;

- IEUCTBUSI, JKECThI, MIEPEMEILEHUS MeJarOTHYECKOro pabOTHUKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHas HMHQpOpMAIUs MpeaoCcTaBisieTcs KpymHbM IipudTom (ot 18
MTyHKTOB), TOTAJILHO 03BYYHBACTCS,;

- o0ecreunBaeTCcsa HEOOXO0IUMbI YPOBEHb OCBEIIICHHOCTH TOMEIICHUI;

- IPEIOCTABIISAECTCS BO3MOXHOCTh HCIOJB30BaTh KOMIBIOTEPHl BO BpeMs
3aHSTUN U MPABO 3alUCU 00BSICHEHU Ha TUKTO(MOH (110 JKEJIAHUIO0 00YUYarOIIUXCs).

dopMa TPOBEACHUSA TEKYIIEH MW MOPOMEKYTOUHOM AaTTECTALMU  JJIs
oOy4arornuxcs ¢ OB3 1 MHBaNKMI0B ONPEIESAETCS MeJarorn4eckuM pabOTHUKOM B
COOTBETCTBHUM C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obOyuaroniemycst ¢ OB3,
WHBAUIY C YYETOM HX WHJMBUIYAIbHBIX TCUXO(PU3NYECKUX OCOOECHHOCTEH
JTAETCSl BO3MOXKHOCTh TPOUTH MPOMEXKYTOUHYIO aTTECTAIUI0 YCTHO, TUCBMEHHO Ha
OyMmare, NMHUCbMEHHO Ha KOMIbIOTEpe, B (OpMe TECTUPOBAHUS U T.M., JIHUOO
MPEIOCTABIISCTCS JOTIOTHUTEIBHOE BPEMs JUIsl TIOJITOTOBKH OTBETA.

8. MeTronuyeckue  peKkOMeHAalMu  JUIA  IpenojaBartesieil 1o
OPraHM3aluy BOCIIUTATEIbHOM padoThl ¢ 00yYAKOIMMHUCH.

Metonuueckoe obecrieueHHMEe Tpolecca BOCIHUTAHUS — OOYyYaroIIUXCS
BBICTYNIa€T OJHUM U3  OMNpelesioumx (aKTOpoB  BBICOKOTO  KauecTBa
oOpaszoBanus. IIpenonaBarens By3a, JEMOHCTPUPYs BBICOKMI MPOQPECCHOHATH3M,
IPYAULMUIO, YETKYI0 TPAKIAHCKYIO MO3ULHUI0, CaMOJMCLMIUIMHY, TBOPYECKUI
NOAXOJ B PEHIEHHH MNpOPECcCHOHANBHBIX 3a7ad, B XOJe 00pa3oBaTEIbHOrO
npoiiecca crnocoocTByeT GOPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanuzaumu JUCUMIUIMHBI MPENOAABATENb MOXET MCIOJIb30BATh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- MeTO/bl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccKa3, COBET,
yOexIeHre u ap.);

- METOJIbl OpPTaHU3alUU JESTeIbHOCTH U (JOPMHUPOBAHMS OMBITA MTOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeJarornyeckoe TpeboBaHUE, MOpYyUYEHUE,
IpUyYEeHHE, CO3/1aHNE BOCIIUTHIBAIOLINX CUTYallUl, TPEHUHT, yIIpa)XHEHUE, U Jp.);

- METOJbl MOTHUBALIUU JAEATEILHOCTU U MOBeAeHUs (000peHHe, MOOoIpeHHe
COLIMAJIbHOM aKTUBHOCTH, MOpHUIIAHHE, CO3[JaHHe CHUTyalluil ycliexa, CO3JlaHue
CUTYaIUi 17151 IMOIIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JIP.)

[Ipn peanuzanuu JUCHMIUIMHBI TPENOAaBaTelh JOKCH YYUTHIBATDH
CJIEIyIOLIME HANIPaBJICHUS] BOCIIUTATEIbHON JESTEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe ocnumanue:

- popmMupoBaHKE Y OOY4arOIIMXCsl LIEJIOCTHOIO MHPOBO33PEHMS, POCCUNCKON
UJIEHTUYHOCTH, YBAXKEHUS K CBOEH ceMbe, OOILECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOILIECTBE JIyXOBHO-HPABCTBEHHBIM U  COLMOKYJIBTYPHBIM LIEHHOCTSIM, K



HALIMOHAJIBHOMY, KYJBTYPHOMY M HCTOPUYECKOMY HACIENuio, (POPMHUpPOBAHHE
CTPEMJICHHS K €I0 COXPAHEHUIO U Pa3BUTHIO;

- popmupoBaHne y OOydYarOIIMXCS AKTMBHOW TPaKIAHCKOM  IMO3UILMH,
OCHOBAaHHOM Ha TPAJULMOHHBIX KYJIBTYPHBIX, JTyXOBHBIX U HPABCTBEHHBIX LICHHOCTSIX
POCCHUICKOro OOIIECTBA, /17151 MOBBILIEHUS CTIOCOOHOCTH OTBETCTBEHHO PEAIM30BbIBAThH
CBOM KOHCTUTYLIMOHHBIE TIpaBa U 00s13aHHOCTH;

- pa3BUTHE TMPAaBOBOM M  TMOJUTHYECKOH KyJbTypbl 0Oydaroluxcs,
paclMpeHrue KOHCTPYKTHUBHOI'O y4acTHS B IIPUHATHM PEIICHHUM, 3aTParuBarOIIMX
UX TpaBa M UHTEPEChl, B TOM YHCIE B Pa3IWYHBIX (OpMax caMOOpraHU3alluH,
caMOYIIpaBJIeHUs, OOLIECTBEHHO-3HAYUMOM JI€ATEIbHOCTH;

- popMupOBaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOATH  3KCTPEMHU3MY,  KceHodoOuwu,
JUCKPUMHUHALIMM TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIWOHAJIbHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIbHON HETEPIHUMOCTH, IPYTrUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTU U YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTEIAM, YUUTEIAM, JIFOASAM CTApILIEro OKOJICHMUS;

- popMHpOBaHUE MPUHIUIOB KOJUIEKTUBU3MAa U COJUAAPHOCTH, JAyXa
MUJIOCEPJIUS. U COCTpaJlaHusl, MPUBBIYKA 3a00TUTHCSA O JIIOJAX, HAXOAAIIUXCS B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMUpOBaHUE CONMAAPHOCTH W YYBCTBA COLIMAIIBHON OTBETCTBEHHOCTH
[0 OTHOLICHHID K JIIOASIM C OTPAaHWYECHHBIMH BO3MOXHOCTSIMH 310pPOBbS,
IPEOAOJIEHUE IICUXOJOTMYECKHMX OapbepoB MO OTHOUIEHHIO K JIIOASM C
OTPaHUYECHHBIMH BO3MOKHOCTSMM;

- popMHpOBaHHE SMOLIMOHATBHO HACBILIEHHOIO W JYXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHHUSI MepeAaBaTh IPYTUM CBOM SCTETUUECKHIMA
OIIBIT.

Kynemypho-npoceemumensckoe eocnumanue:

- popmMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMHupoBaHUE YBaXKEHHUS K KYJIbTYpHBIM ILIEHHOCTSIM POJHOTO TOpoa,
Kpasi, CTpaHbl;

- MOBBINICHUE TIO3HABATEIFHOW aKTUBHOCTH O0YYaIOITUXCA.

Hayuno-obpazosamenvroe socnumanue:

- hopMupoBaHue y 00y4aromuxcs HAYy4HOTO MUPOBO33PEHUS;

- popmupoBaHue yMEHUS TIOTy4YaTh 3HAHUS;

- popMupoBaHUEe HABBHIKOB aHAIM3a U CHHTE3a MHGOpPMAIMH, B TOM YHCIIE B
npodeccuoHanbHOi 001acTH.
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OrneHouHble  MaTepHabl 1O JAWCIUIUIMHE, MpEeIHA3HAYCHHBI IS
OLICHMBAHUS PE3YJIbTATOB OOYyUYEHUS Ha COOTBETCTBUE MHAMKATOPAM JTOCTHIKCHHUSI
KOMIIETEHITU .

OueHuBaHue pe3yabTaTOB OOYYEHHUS IO AUCIHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpois (TK) u mpomexyTouHol aTTecTanuu, MpOBOJIUMBIX
no OayubHO-peiiTuHroBoi cucteme (bPC).

1. TexHoJiornueckasi Kapra
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Pa3nen 1. « AnropurMuueckas TK1
CHUCTEMA U €€ COCTABHBIC YACTH»
Pa3gen 2. «OCHOBHBIE IOHATHUS 15-
. 15 | 0-15 15-20
U [IpOCTeHIINEe CpeACcTBa 20
ANTOPUTMHUYECKHUX SI3bIKOB
MIPOrpaMMHUPOBAHUS
Tect 3
3amuTa nabopatopHoi padoTsr 1 2
3amuTa 1a60paTopHO paboThI 2 2
3amura n1abopaTopHOi paboTh 3 4
3amuTa naboparopHoit paboTsr 4 4
Paznen 3. « [IporpammupoBanne | TK2 15-
POTPANIVIP 15 |0-15 15-20
Ha C++» 20
3amuTa 1abopaTopHO paboThl 5 5
3amura nabopaTtopHOi paboThl 6 5
3amuTa maboparopHoit paboThr 7 5
Paznen 3. « [IporpammupoBanne | TK3 15-
POTPANIEP 15 |0-15 15-20
Ha C++» 20
3amura nabopaTtopHoOi paboThl 8 5
3amuTa maboparopHoit paboTs! 9 5
3amura nadoparopHoi padotsr 10 5
IIpome:xyTOYHAs aTTECTALMA oM 0-40
(3x3amen)
3amaHue IpOMeXyTOYHOM 0-15
aTTeCTaluu
B nmucemenHoit popme mo
0-25
ouneram




2. OueHOYHbIE MATEPUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOI aTTecTalun
pe3yJabTaTOB 00YUYEHHMS 110 TUCHUIUIMHE:

[IIxama onenku

YpoBeHb c(hOpMHUPOBAHHOCTH

HHAWKATOpa KOMIICTCHIIMH

Breicokuii | Cpennuii Huxe Huzkni
3aniaHu- CpEJIHETO
Koz Koz POBAHHBIC o7 85 10 100/ o1 70 110 84 | 0T 55 710 69 [0T 0 110 54
KOMIIC- HHAWKaTopa PE3YIBbTATEI
TEHIUH | KOMIIETEHIMHU | OOy4EHHs 110 Illxana oneHBaHUs
JUCHUITIINHE yIOBIET- HCYI0B-
OTJINYHO XOpOoLIO JIETBOPU-
BOPUTEIBHO
TEJIBHO
3a4TCHO HEC 3a4TCHO
3HATh.
ITokazan YpoBeHb YpoBeHb He 3naer
BBICOKHI 3HAHUH 3HAHUH CBOICTBa
YPOBEHb ITOpUTMa 1 HU3KHUH. ITOPUTMA,
3HaHUU €ro Homyckaer | alropurMuy
CBOMCTB CBOICTBa, OIIMOKH IIPH ecKue
aNropuTMa, croco0oB 3aMucu CTPYKTYPBI,
CHOCOOBI 3aMucu QITOPUTMHUY | JOIyCKaeT
OTpPEACICHNC 3anucu ITOPUTMOB €CKHX rpyOble
aaropurMa u anropuT™Ma u u CTPYKTYD, U OIIMOKH
€r0 CBOWCTBA, aJrOPUTMHUY | AITOPUTMHY | OMPEACIICHH
CIOCOOBI 3aIUCH eckue eckue ¥ CBOMCTB
aIroOpHUTMa, CTPYKTYPHI, CTPYKTYpbI JIrOpUTMa.
ANTOPUTMUYECK 0e3 ommooK. ocgoym B
obbeme
HC CTPYKTYpbI COOTBETCTBY
I0IIEeM
nporpamme,
HMeeT MecTo
HECKOJIBKO
He rpyOBIX
omnboK
OIIK-5 OIIK-5.1 YMECTB!
Hemonctpup | demoHcTpUp YactuyHo He ymeer
YET BBICOKOE | yeT yMEeHHEe | JEeMOHCTpUp | pa3pabarbiB
yMeHHe paspabaTbiBa | yeT yMEHHE aThb
pa3spabaTbiBa Th paspabaTbiBa | alrOPUTMEI
Tb 3¢ dexTHBH Tb
p33pa6aTLIBaTL s exTrBH 13 aJTOPUTMBI,
3(1)(1)CKTI/IBHLIC bIC AJITOPUTMBI, coacpkamume
AITOPUTMEI, QITOPUTMBI, | COIEpIKaIIne 6a3oBbIC
cojlepKale cojieprKaime 6a3oBbIe aNrOPUTMUY
6a30BbIC ANTOPUTMUY eCKHe
6asoBbie ITOPUTMUY ecKue KOHCTPYKIIH
JIrOpUTMHYCCK €CKHe KOHCTPYKIM | u. Pemenue
ue KOHCTPYKLIH 0. 3a1a4
KOHCTPYKIIMH. u. He Jomyckaer | HEMOIHOE, C
JIOIyCKaeT | HE3HAUYHTENb | OIIMOKaMH
OUIMOOK NPH | HbIE OMIHOKU
peleHnu pu
3a1a4 peLIeHNH
3a1a4
BJIaACTh:
HaBBIKAMU I'myboxko Hemonctpup IInoxo He ymeer
pa3paboTKn BJIaJceT yer BJIazieeT paspabaTbIB




aJTOPUTMOB, HaBBIKAMU XOpoIre HABBIKAMU aTh
IS pelleHust pa3zpaboTKn HaBBIKH pa3pabOTKU | aNropuTMBbI
TIPAKTHYECKHX AITOPUTMOB | Pa3pabOTKH | alrOpUTMOB,
sa1ad TUTs QITOPUTMOB | JOIYCKaeT
peeHus TUTS MHOTO
MIPaKTHIECK pereHus omndoK
WX 3a7a4 MPaKTHIECK
uX 337124
3HATh.
B nonnoit 3Haer Homyckaer He 3naer
o0beme OCHOBHBIE rpyObIe OCHOBHBIE
3HaeT TIOHSATHS OmuoOKH B TTOHATHUS
OCHOBHBIE OCHOBHEIC SI3BIKOB oTIpeieIeHI SI3BIKOB
TIOHATHS MpOTpaMMHp | X M BHAAX | MPOTpamMMH
IIOHATHUA A3BIKOB
SI3BIKOB OBaHUS, SI3BIKOB poBaHmUs,
HPOrpaMMHPOBA |y 6rpammp BUBI TIPOTPaMMHUP BUIBI
HUs, BUABI OBaHMUS, SI3BIKOB OBaHUSA U SI3BIKOB
SA3BIKOB BUIBI IporpaMmmMup COCTaB IporpaMmmu
IporpaMMHpOBa SI3BIKOB OBaHMU, CHCTEMBI poBaHus,
HHS, COCTaB IIporpaMMHup cocTaB IIPOTpaMMHUp cocTaB
CHCTEMEI OBaHUA, CHUCTEMBI OBaHUS CHCTEMBI
cocTaB IIPOTpaMMHUp IpoTpaMMHu
MpOrpaMMHUpOBa
CUCTEMBI OBaHUS. poBaHusl.
HUS nporpammup | [omyckaer
OBaHHUSI. HE
3HAYUTENbH
bIe OITHOKH.
YMETB:
be3 ommbok Xopowo ITnoxo He ymeer
pemaet ymeer pemaet pemaTh
THUIIOBBIC pewarp THIIOBBIE 3aauu Ha
OIIK-5.2 pelars 3a/a4u 10 THIIOBBIE 3aJa4uu 10 S3bIKE
THIIOBEIE 3a1a4K HOpOTpaMMHUp | 3aJadd [0 | MPOTPaMMHUP | MPOrpamMMH
OBAHHWIO HA | MPOTpAaMMHpP | OBAaHUIO HA poBaHuUs
110 SI3BIKAX OBaHUIO HA SI3BIKAX
NporpaMMHpOBa | ppicokoro A3BIKAX BBICOKOTO
HUIO Ha S3bIKaX YPOBHSA BBICOKOTO YPOBHS
BBICOKOT'O TIPUTOTHBIE YPOBHSA MIPUTOTHEIC
YPOBHS JUTS TIPUTOTHBIE TUTST
TIPUTOMHBIE IS HpaKTHYECK JUIst MPaKTHYECK
oro MPaKTHYECK oro
MPaKTUYICCKOTO
HpUMEHEHUS oro MPUMEHEHHUS
HPUMCHCHHA NPUMEHEHUs | , JOIMyCKaeT
, JIOITyCKaeT MHOTO
HeOoubIIHe OLIMOOK
OLIHOKH
BJIAJICTh:
Ha BbIcOKOM Xoporo PaspabareiB | He Bianeer
HaBbIKAMH ypoBHe, 6e3 | pa3pabaTbiBa aer HABBIKAMU
paspaboTku omnOoK eT KOMIIBIOTEPH paboTku
KOMIBIOTEPHBIX | haspagareiea | mporpamMmu bIe NpOrpaMMH
nporpamm, eT bI€ KOJIbI, C | HpPOrpaMMH BIX KOJIOB
NMPUTOAHBIX IJIA KOMIIBIOTECPH | HE3HAUHMTECIb BI,
IPAKTUIECKOTO bI€ HBI MU JOIMyCKaeT
NpUMEHEHHUS omudKaMu MHOTO
onIMOoK

cemecmpe,

OHCHKa «OTJHUYHO» BBICTABJISICTCA 34 BBIIIOJIHCHHUC pacyenHbvlx pa60m 6

mecmosvlx 3a0aHUl,

Zﬂy60K08 NOHUMAHUE MEXHOI02UUECKUX




Memo008 pacuema HOPM pacxooa MaAmepuanos, NOJHble U COOEPAHCAMETbHbBLE
omeemsl Ha 80NPOCHL bulema (meopemudeckoe u npaKmuieckoe 3a0anue);

OreHKa «XOpPOIO0» BBHICTABISACTCS 3a BBINOJHEHUE pACUemubix pabom 6
cemecmpe; MeCmMoOBbIX 3A0AHULl, NOHUMAHUE MEXHOA02UYEeCKUX Memooos
pacuema HOPpM pacxood Mamepuanos, omeemvl HA BONPOCHI Oulema
(meopemuueckoe iU npaKkmuieckoe 3a0anue);

OmeHka  «yAOBJIETBOPUTEJIbHO»  BBICTABISICTCS 332  BBINIOJTHCHHE
pacuemusix pabom 6 cemecmpe U mecmosvix 3a0aHULL;

OrneHKa «HEYJAOBJIETBOPHTEIbHO» BBICTABIIICTCS 3a ClIa00e¢ M HEMOJIHOES
BBITIOJTHCHUE PACUemHbIX pabom 6 cemecmpe U mecmoBulx 3a0anuil.

3. IlepeveHb OLICHOUYHBIX CPEICTB

Kpatkas XxapakTepuCcTHKa OIIEHOYHBIX CpEACTB, HCIHOJIb3YEMbIX IPH
TEKYLIEM KOHTPOJIE YCIIEBAEMOCTU U MPOMEKYTOYHOM aTTeCTallMK O0y4arOIIerocs
10 TUCHUUTIIMHE!

HaunmenoBanune
Onncanue OIleHOYHOI0
OLIEHOYHOTO Kparkas xapakTepucTHKa OLIEHOYHOTO CPEJICTBA cpercTBa
Cpe/cTBa p
BrimonnHenue y1abopatopHoi pabOThl 3aKaHYMBACTCS
MPEJICTABICHHEM OT4YeTa. Pe3yabTaToM BBIOJTHCHHS .
. . [lepeuens 3amanuit
OtueTt o nabopatopHoit  paboTel MOkeT ObITh dailn ¢ J——
nabopaTopHOH BBITIOTHEHHBIMA ~ 3aJaHHUSIMHM,  TPHUKPCIJICHHBIA B .
nabopaTopHOi
pabote (OJIP) anekTpoHHyto cpeny MOODL  wunm  3ajgaHus, AGOTLL
BBHITIOJIHEHHBIE ~ Ha  Jj1abopaTopHOil  paboTe p
MIpeJICTaBJICHHbBIC HAa MPOBEPKY MPENOAaBATEIO.
Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHNH,
KoMImieKkT TecTOBEIX
Tect (Tecr) IMO3BOJIAIOLIAS aBTOMAaTU3HPOBATh MPOLEAYPY SaMAHHI
M3MEpEeHUs YPOBHs 3HAaHUM ¥ yMEeHUH oOydaronierocs

4. IlepeyeHb KOHTPOJIbHBIX 33JaHMH WJIHM HMHbIE MAaTepHAJbI,
Heo0X0oAMMBbIe VISl OLCHKHM 3HAHMI, YMEHUIl H HABBIKOB, XapPaKTePU3YOIIUX
JTanbl (POPMUPOBAHUSA KOMIIETEHUMH B IIpouecce 0CBOCHU JUCHMIIUHbI

IIpumep 3a0arnus

st texkymero konTpoas TK1:

[IpoBepsiemasi komnereHuus: OIIK-5 - CnocoGen paspabaThiBaTh AITOPUTMbBI U
KOMITbIOTEPHBIE POTPaMMBbl, IPUTOIHBIE JJISI TPAKTHUECKOTO MTPUMEHEHHS

Tect

Bonpoc BapuanTtsl oTBeTa
O06bexTHO-opueHTHpoBaHHOe | Hannunem ogHON NHMHEHHON nporpamMmsl
pOrpaMMHUPOBaHUE Pa3znenenniem nporpaMMbl Ha MOYJIH
XapaKTepU3yeTCs: BCE JaHHbIE 00 OOBEKTE, €ro CBSI3M C JPYrUMHU OOBEKTaMHU

00BETUHSIOTCS B OJTHY CTPYKTYPHYIO IIEPEMEHHYIO

VYKaxuTte npaBUIbHbIC int iCode = 12123; int Viv_12 = iCode;
NPUCBAaUBaHMs 3HAYCHUN const int Const = 2; int iConst = Const + 3
nepeMeHHbIM 1 KoHcTaHTam | float Y =12, intY = 3;
Omnepanuu B BEIPAKEHUSIX YHApHBIMH, OMHAPHBIMH UM TEPHAPHBIMU




MOTYT OBITh

TOJIKO OMHAPHBIMU

TOJIBKO YHAPHBIMHU WJIN 6I/IHaprIMI/I

[TporpamMmma-uHTEpIIpETaTOP
BBITIOJIHSICT:

ITIOJIHOC BBIITOJITHCHUEC ITPOTrpaMMBbI

NOMCK (haiiIoB HA JHCKe

ITOOIICPATOPHOC BLINIOJHCHUC IIPOTIPAMMBI

AJNTOPUTM MOXKET OBITh
3a/1aH CIIEIYIOMUMH
croco0amu:

HOCJIEAOBATEIBHOCTHIO 0AliTOB

CJIOBECHO-TPahUIECKUM

Ha aJITOPUTMHUYCCKOM SA3BIKC

(hopMaIbHO-CIIOBECHBIM

CJIOBCCHBIM

rpadu4ecKuM

[TporpamMmma-uHTEpIIpETaTOP
BBITIOJIHSICT:

ITIOJIHOC BBIITIOJITHCHUC ITPOTrpaMMBbI

ITOOIICPATOPHOC BLIITOJIHCHUC IIPOI'PAMMBI

MOMCK (haiiIoB HaA JHCKe

YTo MOKHO CUUTATh
IropuTMOM?

IIpaBUJIa OpraHru3annun pa6oqero MECTa

CXEMY METPO

TeneOHHBIN CIPaBOYHUK

WHCTPYKIIHIO IO MOJIb30BAHUIO TEIS(HOHOM

Kak Ha3piBaercs GpyHKIus,
KOTOpasi BBI3BIBACT CaMy
ce0sa?

JIECTPYKTOPOM

KOHCTPYKTOPOM

HOJACTaBJIIEMON

PEKYpPCUBHOMU

Ot1MmerbTe OIMO0YHOE
yTBEpXKICHHE:

npu oOpanieHnu K GyHKINU PaKTHIECKUE MapaMeTphI
3aMeHAI0TCS (popMaTbHBIMU

CTpOTO€ COTJIACOBAHWME IO THUIAM MeXay (GOpMaTbHBIMH |
(dakTHUeCKUMHU TapameTrpamu TpeOyeT, 4ToObl B MOJyJe [0
nepBoro oOpamieHuss K (yHKUUKM OBLIO IMOMEIIEeHO Jnbo ee
oInucaHue, MO0 onpeesieHue

Cut++ obecrnieunBaeT CTpOruil KOHTPOJIb TUIIOB

JlaGoparTopnass padora 1. Hanucanue, BBOA, OTIajgKka U TECTUPOBAHUE

IIPOTpaMM JIMHEWHOW CTPYKTypbl Ha s3bike C++. Tumbl manHbIX. Onepatopsl
BBOJIa U BBIBOJA JaHHBIX. POpMaTUPOBAHHBIM BBOJ/BBIBOJ JAHHBIX Pa3IUUYHBIX
TunoB. CTaHIapTHBIE NOTOKU BBOJIa-BhIBOJIA TAHHBIX.

[Tpumeps! 3ananui

3aganue 1. CocrtaBuTh nporpammy Ha C++ i pemieHus] yKa3aHHbBIX
3amad. s BBOJA M BBIBOJAA 3HAYEHHUM INEPEMEHHBIX HCIIOIB30BaTh KOHCOJIBHBIE
ITIOTOKHU.

1. Bpruuciuth oOlIee CONMPOTHUBIEHUE TPEX PEIUCTOPOB, COEAMHEHHBIX
IIOCJIEA0BATEIBHO U NIAPaJUIEIIBHO.

2. JlaHbl ABa ACHCTBUTENBHBIX MOJOKHUTEIbHBIX uMcia. Hailtu cpemgnee
apu(pMeTHYECKOe U CpeTHEE T€OMETPUIECKOE ITHX YHCET.

3. JlaHBI KaTETHI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA. HaliTh ero runotenys3y u
IJI0IA/Ib.

3aganue 2. CoctaBuTh nporpammy Ha CH++ 1S BBIUMCICHUS YKa3aHHBIX
MaTeMaTUYeCKuX (PYHKUUNA. APrymMeHT X BBOJUTCA C KOHCOJHM, KOHCTaHTBI
3amMuChIBalOTCA B (GopMmare ¢ IUlaBalolledl Touykoi, mapamerpel (a, b, ¢)
VMHULMATU3UPYIOTCS B TEJIE MPOrpaMMbl (3HaYEHUS 3a/1al0TCSl CAMOCTOSATEINBHO).
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L. z=Vx" -cgx +1)-035-10 I

2. y=yog“x+/lgx +047-10 o

M
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4. = =smjtgx - 0,71 10074 arctgx”

5. v=a+ Vb +Inx’|+0,1- 10° - crgh

JlabopaTopnasi padora 2. AJropuTMUYEecKas CTPYKTypa — BETBJIICHHE.
Omnepartop if. [TocTpoeHue mporpaMm ¢ aropuTMaMu BETBICHHS: C OJJHON BETBBIO
(HemoJIHOE BETBJICHUE), C IBYMS BETBSIMU (TIOJTHOE BETBJICHHE)

[Ipumeps! 3ananuii

3ananue 1: cocTaBUTH MPOrPaMMBbl IO 3aJaHHBIM YCIOBHSIM.

1. Janbl 4yeThlpe BEIIECTBEHHBIX uMcia. OnpenenuTh, 4To OOJIbIIE: UX
CyMMa WJIA IPOU3BEJICHHUE.

2. JlaHbl 4yeThIpe yucaa. BBIYUCIUTE CyMMY MOJIOKUTEIbHBIX CPEIM HHUX
qucenl.

3. Jlanbl yeThIpe yncna. BelucanTh Tpou3BENEHNE OTPULIATENIBHBIX CPEIU
HUX YHCEI.

3anmanus 2: Mcnonw3ys onepatopsl if else u switch, cocraButh nmporpamMmel
M0 CIEAYIIIHNM YcloBHUsIM. lIpeaycMoTpeTh CHTyalMiO0 HENpaBWIBHOTO BBOJIA
HCXOJHBIX JAaHHBIX.

1. Broautcs uucio mporpamm N < 20. Haneuarats ¢pasy "4 pazpaboran
N mporpamm", coriacoBas ciioBo "mporpamma’ ¢ uuciaom N.

2. BBoputcs uncno sk3amenoB N < 20. Hameuatats ppazy «Mbl ycreuHo
caanu N 5K3aMEHOBY, COTJIaCOBaB CJIOBO "IK3ameH" ¢ unciaoM N.

3. BBomgutcs uucno ner (N < 25). Hameuarats ¢pa3zy "Mue N mer",
corjiacoBaB CJIOBO "neT, rof, roga’ ¢ unciaom N.

Jlaboparopnass padora 3. IlocTpoeHue mnporpamMm ¢ aIropuT™Mamu
BeTBiIeHUsA:  ompenenenne OJ[3 g marematndeckux — QyHKIUA U
porpaMMHUpPOBaHKE MpephIBaHUM porpaMmsel. Oneparopsl nepexoja: goto, break,
continue, return,

[Ipumeps! 3ananuii

3amanune 1. 3amporpamMmupoBaTh (GYHKIHUIO 1O 3aJaHHBIM YCIOBUSAM
(mepemenssbIe 1, j, k, 1, m, n - 1epIe BEIMYMHBI), TpeIycMaTpUBaTh BO3MOXKHBIC
paspeiBel  ¢yHkimu (O[[3), ocraBHaBIMBaTH TporpamMmy, €ciid (QYHKIUS TpU
3aJIaHHOM 3HAQUYEHUM apryMeHTa HE CYLIECTBYET, COINPOBOXKAAs CUTYaIUIO
COOTBECTBYIOIIIMM KOMMEHTIIPUEM.



I z{x) = { =—g— e X=9(Lt) .rac ¢lr) =«

e= | npu t € (—x; 0]

2. y(t) =1 cos ¢} npu t € (0 _'.]._J[‘_-‘ 7-;‘ rac k
X9 ’ \ 2 -

'} ol J v
i0og., vin*"t SOSCET OCMLIMNSLT CIYWIRY

3aganue 2. CoctaButh nporpammy Ha C++ 1Jisl BBIYMCICHUS YKa3aHHBIX
MaTeMaTU4eCcKnX (YHKIHWA, TPEeayCMOTPEB Ciydau pa3pbiBa  (PYyHKIHI:
onpenenutb O3 u 3anporpaMMUpPOBaTh BBIBOJ] PE3YJIbTATA, €CIIA OH MOXKET OBITh
MOJIy4€H, B MPOTHUBHOM CIlydyae — 3alporpaMMHUpOBaTh COOOIIECHUE, MOYEeMY
BBIYKCIICHUE (YHKIIMA HEBO3MOXXHO. APryMEHT X BBOJUTCS C KOHCOJIH,
KOHCTaHThI 3alMCBIBAIOTCS B popMate C IiaBarolield TOuKou, mapaMmeTpsl (a, b, ¢)
WHUIMATU3UPYIOTCSL B TEJ€ MPOrpamMMbl. AHAIMUTHUYECKOTO YNPOIICHUS (DYHKIIHIM
HE nenats.

loga Sin x - - o
l. ’—.l. a=22351073, x - moboe uncno, 3anaéres B rpaaycax.
COs >

logapx

2. log, , @ b— mobpie uensie uncna, X — moboe uncno, 3anaéres

|logy cos™ ' x|

B Ir'pajaycax.

JlaGopaTtopnass pabGora 4. PazpaboTrka mnporpamMm Cc ajaropuTMaMu
IUKIIMYeCKO CTpyKTyphl. CuéTHbI omepaTop mmkia for. PemreHue THMOBBIX
3alad C WCMOJb30BaHWEM ULUKIOB. TaOynupoBanue (yHkuuu. BrruucieHue
CYMMBI, Tipou3BeieHus. BiioskeHHble UKITbI (4 yaca).

[Ipumeps! 3amanuit

3aganue 1. CocraBbTe MpOrpaMMy BBIYMCIEHUS 3HAYEHUN (PYHKUIMU Ha
3aJlaHHOM HHTepBasie (Tabyl) ¢ HMCIOJb30BaHMEM ormepaTopa Iukiaa For. Bce
BBIYKCIICHUSI IPOBOJIMTE B pajiaHax.

Ne OyHKIUA ITepe- Junana3on [ar
Bapu- MCHHas HU3MCHCHUA
aHTa a ApryMCHTA

1 y_(c:osx+sin 2x)% —a-sin x 2,5 0°<x <45° 5°

T+ Sin X
2 2 2,0 0°<x <90° 10°
2 .|l a-X
y=(x“+1)(x+a) [sin
X+1
3 sin2(0,8-a + X) 5,45 2°<x<72° | 140

2

01r + x




No OyHKIMSA ITepe- Hwnamna3on [lar
Bapu- MCHHas NU3MCHCHU
aHTa a AprymMcHTa
4 _cm@wvﬁn@+Mx.n—a 0,12 1°<x <46° go
= COSX 0,91
5 _ Ja-sinx 8,45 5°<x <65° | 10°
X + C0S° X

3amanne 2. CocTaBbTe TAOJIUITY aQpTyMEHTOB M 3HAYCHHUI COCTaBHON (DYHKITMH

2, ecmu x < —1
y=41-x, ecmm —1<x <1

0, ecau x >1
Ha MHTEpPBAJIE U3MEHEHUS apryMeHTa X oT —2 110 2 ¢ marom 0,1.
3aganne 3. CocTaBbTe MPOrpaMMy BBIYMCICHHS CYMMbI YETHBIX YHCEN, HEYETHBIX
YUCEI U KPATHBIX 4.

3ananue 4. CoCcTaBUTh MPOTrPaMMy BBIUMCIICHHS MPUOIMKCHHOTO 3HAYCHHS
GYHKIUH Y = SIN X, HCITOJIB3YsI PAaBEHCTBO

2 2 2 2
T 2.1 377 10° - &
10 2
X
:)(.H 1-—
Ll 22

rpu x=0,5. JI511 KOHTPOJIs BRIBECTU HA MeYaTh 3HAYEHUE Sin X.

Jis Trekymero kourpoas TK2:

[IpoBepsiemass kommnerenuus: OIIK-5 - Cpoocoben pa3pabaTbiBaTh
ITOPUTMBl U KOMIIBIOTEPHBIE MPOTPAMMBI, TMPUTOAHBIE Ui TPAKTUYECKOTO
IPUMEHEHUS

JlaGopaTtopnass paGora 5. IlocTpoeHue mnporpaMm ¢ aJIropuTMaMu
UKTHYECKON CTPYKTYpbl. MTepannonnsie nukisl. Onepatop mukiaa While. Iuki ¢
IpEyCIOBUEM, C TOCTYCIOBHEM. PeKOMEHIAIMH 10 BBIOOPY ITUKIIA.

[Ipumeps! 3a1anni
1. BBIYHCIIUTE CyMMY YJICHOB IS CJICAYIOIIETO Psijia ¢ TOYHOCTBIO JI0 YIeHa

psiza, MeHbIero € (tadur).

Ne Psn TouHOCTH
Bapu- €
aHTa
1 X2 x" 107
z =1+x+—+...+?+...




Ne Pan TouHOCTE
Bapu- €
aHTa
2 _ 2 _ 3 -5
14 mXx +(m 1)x +(m 2)X L 10
m+1 m+ 2 (m+3)
-3
3 z=i+i+...+ n +... 10
2-3 3-4 (n+1D)-(n+2)

2. BeruuciuTh HanOoJIbIIIee MOJIOKUTEIIFHOE YHUCIIO N, YIOBJICTBOPSIOIICE
YCJIIOBHIO

3.2 —690-n<7.

3. CocTaBUTh NPOrpaMMy BBIYHUCIICHUS TaOIHIIbl 3HAYEHUN (DYHKIIMU

y =1—e " sin(ax +b)

T .
Ha oTpe3ke 0<x <27 ¢ marom E s b=-1,5 u a, usmensromeiicst or 0,7 mo 1,2 ¢

mrarom 0,1.
50 N
4. Beraucauts cymmy P =1+ — e® Pe3ynpraT mpoBEPUTD C TTOMOIIIBIO
i_q Nt
I=1

omeparopa Y = EXP(X) mpu ToM ke 3HaYCHUU apryMEHTA X.

[Ipumedanue. [Tpu pemrennn 1aHHOM 33241 HEOOXOIUMO ITPUMEHHTH

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

JlaGopaTopHnasi padora 6. Onucanue GyHKIUN MOIB30BaTENS: OOBSIBICHUE
U BBI30B. PekypcuBHBIC (QYyHKIINH.

[Ipumep 3ananuii.

1. Hamucate dynkmuio Power234(A, B, C, D), BBIUUCHSIONYI0 BTOPYIO,
TPETBIO M YETBEPTYIO CTENEHM 4YMCIa A M BO3BPAILAMOIIYI0 3TH CTENEHU
COOTBETCTBEHHO B nepeMeHHbix B, C, D. Bce napamerpsl BeniectBeHHbie. Haittu
BCE CTETECHH IISATH JIFOOBIX YHCEI.

2. Hamucare mnpouenypy Mean(X,Y,Amean,Gmean), BBIYUCIISIIOULYIO
cpeane Y-apupmernueckoe Amean =(X+Y)/2 u cpennee reomerpuyeckoe Gmean
= X JAByX moyokutedabHbIX ynucen X, Y. C noMomibio (yHKIIMU HAWTH CpeaHee
apudMeTHIeCKoe U cpeaHee reomerpuueckoe mrst nap (A,B), (A,C), (A,D), eciomn
3amanbl A,B,C,D.

3. Hammucare pynkmuio RectPS(x1,y1,x2,y2,P,S), BEIYUCASIONTYIO IEPUMETP
P u mnomaas S mnOpsAMOYrojJpHUKA CO CTOPOHAMH, NapaJUIEIbHBIMH OCSIM
KOOpAWHAT, mo koopauHatam (x1,yl), (x2,y2) ero mpoTUBOMNOJIOKHBIX BepiiuH. C
MIOMOIIBI0 ATOM MPOLEAYPhl BBIUMCIUTH MEPUMETPHI H  IUIOMIAAU  TPEX



NPSIMOYTOJIBHUKOB CO CTOPOHAMH, MapaJUIEAbHbIMU OCSM. /[l BbIYMCIEHUS
JUTMHBI CTOPOHBI CO3/1aTh OTAEIBHYIO (DYHKIIHIO.

Jlabopatopuasi paGora 7. OpgHOMEpHbIE MAacCUBBL:  OOBSIBICHUE,
WHULIMANU3alKs, 33/1a4d MOUCKA, 3aMEHbl U MEPECTAHOBOK 3JIEMEHTOB MAacCHBA,
3a/1a4d COPTUPOBOK IEMEHTOB MACCHUBA.

[Tpumep 3amanuil.

1. BBectu maccuB A(N). HaiiTk cpeiHee reoMeTpHIECKOE SJICMCHTOB.

2. BBectn maccuB A(n). Haliti cpenHee apudMeTHISCKOE 3JICMEHTOB.

3. Beectn maccuB A(N). Haiitm MakcHMaabHBIA 3JIEMEHT W MUHUMAJTbHBIH
DJIIEMEHT MACCHUBA.

4.Beectu maccuB A(n). IlpeoOpasoBarh ero Tak, 4YTOOBI 3HAYCHHUS
AJIEMEHTOB SIBJSUIMCh CYMMOM 3JIEMEHTAa MAacCHBa M €ro MHAEKca. BeiBecTn Ha
neyaTh UCXOAHBIA U TPeoOpa30BaHHbII MAaCCUBBI.

5. Beectu maccuB 4(N). Bee motoxuTeIbHBIE 3JIEMEHTH MacCUBA 3aMCHHUTH
Ha 1, oTpunarenbHbie — Ha -1. BeiBecT npeoOpa3oBaHHBIN MacCuB.

6. Beectu maccuB 4 u3 10 snementon: 1, 5, -3, 8, 12, -8, 8, 9, 23, -5.
YeTHbIe 371EMEHTHI MACCUBA YBEJIMYUTh HA 2, OCTAJIbHBIE OCTABUTh HEM3MEHHBIMU.
BrIBECTH ITOTyYEHHBIN MACCUB.

7. Beectu maccuB 4 u3 10 snementoB: 1, 5, -3, 8, 12, -8, 8, 9, 23, -5.
[ToacuuTaTh KOJMYECTBO OTPHUIATEIBHBIX K M KOJUYECTBO TMOJOXKUTEIBHBIX N
JJIEMEHTOB.

Jas Tekymero kourpoas TK3:

[IpoBepsiemass kommetenmus: OIIK-5 - Cnocoben paspabaTwiBaTh
QITOPUTMBl U KOMIIBIOTEPHBIE MPOTPaMMBbl, TPHUTOAHBIC MJIsi MPAKTHYECKOTO
IPUMEHEHUS

JlabopaTopnas padora 8. PelieHue 3a1a4 ¢ OJJHOMEPHBIMU CTAaTUYECKUMU
MacCMBaMH METOJAaMU CTPYKTYpHOTO MpOTpaMMHUpPOBaHUsA. AHaIU3 KOJOB
MpOrpaMM C Mepeiaveii mapaMeTpoB.

[Ipumep 3ananuii.

Hanmucate kon mporpaMmebl, peanu3yrolieid oreparud C OJHOMEPHBIMU
MaccuBaMM, pa3OuBas KoJ Ha (PYHKIMM M CTPEeMsCh K JIMHEWHOM CTPYKType
[JIABHOW IIPOTrPaMMBI.

1. Hammucate mporpaMmy, KOTOpasi MO3BOJIUT BBECTH C KJIIABUATYPhI YUCIIO X
tumna unsigned int, co3/1aTh U BBIBECTH Ha JUCIUICH MAacCUB a, B KOTOPOM a[HOMEpP
OuTa yncia X| = 3HaUYCHUIO OWTa YUCIa X.

2. Han nenbiit maccuB af[10], 3anomuauTh ero no dopmyne a[i] = crapiias
BOCbMepKa OuT = 1, muanmas = i+1, Hanedarath. [locunMTarh W BBIBECTH Ha
MOHHUTOP KOJIMYECTBO OMT YCTAHOBJICHHBIX B 1 JJIsl KOKI0TO 3JIEMEHTa MacCHBa.

3. Jlan maccuB a[8] tuma char, 3anmonHuTh ero no dopmyine afi] = 2n +5 u
BBIBECTH Ha MOHHUTOP 3JIEMEHThI MAaCCHBa, B KOTOPBIX €CTh 3 OMTa YCTAaHOBJICHHBIX
B 0 1 crieqyronmx noapsiI.



4. Jlan uenwii maccuB a[l5], 3amomHuth ero mo Qopmyne afi] = 3*i
HarevyaTaTh. [locunTaTh M BBIBECTH HA MOHHUTOP MaKCUMaJIbHOE KOJIMYECTBO OWUT
YCTaHOBJICHHBIX B () ¥ CICAYIOMINX TOJPS IS K&KI0TO DJIEMEHTa MacCHBa.

Jlaboparopnasi paGora 9. J[MHaMHYECKHE MAacCHUBBI. Pabora co
BJIO’KCHHBIMU LIUKJIAMH.

[Ipumeps! 3ananuii:

1. Co3naTh AMHAMUYECKUN MAcCCUB U MPUCBOUTH €T0 JIEMEHTaM 3HAaueHHE
CBOETO UHICKCA.

2. ChopmupyiiTe ¥ BBIBEAUTE HA SKpaH CAMHUYHYIO MATPUILy C IICJIBIMH
AIIEMEHTaMM, BBOJISI €€ MOPSAOK C KIaBUATYPHI.

3. Pazpabortath mnporpaMMmy WHHIMAIN3AIMH OJHOMEPHOTO MAacCHBa
YUCJIaMH B 33JJaHHOM JIMAIa30He.

4. Co3gaTh nporpaMmy JAjisi IEPEMHOKEHUST MaTpULIbl Ha BEKTOp. JlaHHbBIE O
pa3Mepax MaTpHULIbI U BEKTOPaA, 00 UX 3JIEMEHTAX BBECTH C KJIABUATYPHI.

5. U3menenue sHepronoTpeOIeHHs KUJIOrO JOMa IO JHSIM OIpenesseTcs
bopmyoii:

P(d)=sinle™ + o). 0=31-10

DJIEKTPOHHBIM PETUCTPATOpP 3alMChIBAET B CBOIO MaMsITh 3HAYEHUS
noTpebsisieMoil SHeprun Kaxaele n jgHe. [lo mctedeHun N gHEHW co3MaHHBIN
MacCHB 3Ha4YeHUU 00pabaThIBaeTCs M OMNPEICISIOTCSA JHU, KOTJa IMOTpedeHue
DHEPIrUM MAKCUMAJIbBHO W MHHUMAJIBHO. 3HA4eHUs h W N HacTpauBacMbI€.
CmopenupyiTe JaHHBIN OPOLIECC.

JlaGopaTopnas pa6ora 10. Pemenue 3a7ay Ha 00pabOTKy CUMBOJIBHBIX U
CTPOKOBBIX JIAaHHBIX.

[Ipumeps! 3ananui:

Hanucate nporpammy Ha si3bike C++, KOTOpast MOJIy4YaeT Ha BXOJIE€ OJHY WM
HECKOJIbKO CTPOK CHMBOJIOB (B 3aBUCUMOCTH OT MOCTAHOBKH 33Ja4M), BHITIOJHSET
00paboTKy CTPOK B COOTBETCTBUU C TPEOOBAHUSIMHU 3aJIaHUS U BBIBOJIUT PE3yJIbTAT
Ha ’KpaH. BBOJ MaHHBIX OCYIIECTBISAETCS C KJIABUATYPHI C YIETOM TPeOOBaHUM K
BXOJIHBIM JaHHBIM, COJACPKAIINXCS B TOCTAHOBKE 3aa4H.

1. Beeaute mnpeajoxkeHue, CjIoBa B KOTOPOM pa3eieHbl HECKOJIbKUMU
npo0eamMu U B KOHIIE KOTOPOTO CTOUT TOYKA. Y JaTUTe TOBTOPSIOIMIHUECS TPOOEITbI
MEXIy OTACIBbHBIMUA CJOBaMHU (OCTaBIsAsl TO OJHOMY TMpoOeny), BBIBEIUTE
OTpEaKTUPOBAHHOE MPEIIOKEHUE HA DKPAH.

2. Jlana cTpoka, B KOTOpPO#l CJIOBa pa3/ieJeHbl OJHUM MpoOeaoM. 3aMeHUTe
nepBbie OyKBBI BCEX CJIOB Ha 3arjilaBHblEe (€CJIM CJIOBO HAYMHAETCS C 3arjlaBHOMN
OYKBBI, OCTaBbTE 0€3 U3MEHEHU).

3.. JaHa cTpoka, B KOTOpOW CJIOBa pa3lelieHbl OJHUM IPOOEIIOM.
[loacuuraiite, ckoibko OykB 'e' BcTpeuaerca B KaxkaoM ciose. Hampumep:
Brenute ctpoky > Better late than never

CumMmBou 'e' BcTpedaeTcs B CI0BaXx:

Better - 2 paz(a)
late — 1 paz(a)



than — 0 pas(a)

never — 2 pas(a)

4. JlaHa cTpoka, B KOTOPOM CJOBa pa3jeieHbl UM OJHHM MPOOETIOM, WU
s3ansTol W mpobOenoM. IlojmcunraiiTe, CKOJIBKO B KaXIOM CJIOBe OYKB,
COBIIAJIAIOIIINX C €T0 TIEPBOI OYKBOM.

st mpomeskyTouHoil arrectanuu OM (3Kk3ameH):

[IpoBepsiemass komnerenuus: OIIK-5.1 - Cnocoben pa3pabaTbiBaTh
aNropuT™Mbl  JIIs  perieHus npaktuueckux 3amad, OIIK-5.2 - Choocoben
pa3pabaTbiBaTh KOMITBIOTEPHBIE MPOTPaMMBbI, MPHUTOMHBIC IS MPAKTUIECKOTO
pUMEHEHUS

Bomnpocs! 1J1s1 IOATOTOBKH K 9K3aMEHY .

1. AlropuTMBI: onpeiesieHne, CBOMCTBA, CIIOCOOBI 3aITMCH U BUJIBI.

2. brok-cxeMbl: crocoObl MPEACTaBICHUS, OCHOBHbBIE 31eMeHTHI. [IpuMepsl
JUTSL pa3HbIX QITOPUTMHUYECKUX KOHCTPYKIUH.

3. Bo3nukHoBeHue u paszButue s3bika C. CtangapTsl s3bika. A3k C++.

4. OcHOBHBIE OOBEKTHI SI3bIKA: al(haBUT, JIEKCEMBbI, JaHHBIX.

5. KoHcTaHThl, HIEHTU(PHUKATOPHI, IEPEMEHHBIE.

6. Tumbl qaHHBIX. MHOKECTBO 3HAYEHUN W MHOXKECTBO OIEpAIMii Ha THUIIS
naHHbIX. Oniepanuu 3aMenieHus.

7. IlpaBuna 3amucu mnporpamm Ha sizbike C. CTpyKTypa mporpaMMbl Ha
sa3bike C.

8. ®opmaTupoBaHHBIA  BBOJ/BBIBOJI  JAHHBIX  PaA3JIMYHBIX  THUIIOB.
Cneuudukaropsl. [Ipumepsr.

9. CrannmapTHbi€ NMOTOKM BBOJIa-BBIBOJAA JIaHHBIX. MaHUITYISTOPHI MOTOKA.
[Ipumepsr.

10. KoMmMeHnTapuu. Ympapistolue mociaenoBaTebHOCTH. [Ipumepsl.

11. Omeparop mpucBaumBanus. Apupmernueckue oneparuu. [Ipuopurers
BBINOJIHEHUSA onepanuid. [Ipumepsr.

12. Jlormyeckue omnepanuu: YCIOBHble W noOuToBble. Onepanuu
otHoweHnil. CaBurosbie onepauuu. [Ipumepsr.

13. Marematuueckue ¢pyukuuu. [IpeodpazoBanue tumnos. [Ipumepsl.

14. TTpocroii oneparop. CoctaBHOoM onepatop. [Ipumepsi.

15. Oneparopsl BeIOOpa: ycnoBHbIHM oniepaTop if. [Ipumepsr.

16. Oneparopsl BeIOOpa: onepaTop-nepekitouarens swich. [Ipumepsr.

17. Oneparop uukia ¢ npeaycioBuem. [Ipumepsi.

18. Oneparop uukia ¢ nocryciaouem. [Ipumepsr.

19. Oneparop nukiia ¢ mapamerpom. [Ipumepsr.

20. OyHKIMHU MONB30BATENSA: ONUCAHUE, BbI30B. JIoKaabHbIE U TII0OATBHbBIE
nepemeHHsbie. [Ipumepsl.

21. ®ynkuum noas3oBatens. [leperpyska dhyHkiui. 3aronoBounbie (abl.
[Tpumepsi.

22. Pexypcus: nonsTue, pekypcuBHas Tpuazaa. [lpumepbl pemieHus 3anau



PEKYpPCUBHBIM CIIOCOOOM.

23. YkazaTenu: yka3aTeiau Ha OOBbeKThI, yKa3aTelan Ha (YHKUIUH, yKa3zaTelb
Ha yKa3aTeb.

24. OnmHOMEpHBIE MacCHUBBI: OOBSBICHUE, MHHUIMAIM3ALMSA, TeHEepauus U
BeIBOZ. OrmpeesnieHus: pa3Mepa MmaMsaTé Ajsl OJHOMEPHOTO MacCuBa. YKa3aTelu U
MAacCHUBBI.

IIpuMepsI 3agaHni (JIMHEHHBIA AJTOPUTM)

CocTaBUTh pOrpamMMy JJisi BBIUUCICHUS (DyHKIUN

y =3/tge* —0,35-10"" +[sin X

3)

AL Ub + In|x*|+0,11-10° - ctgb
5 Y= arctgx” —ctg°x +0,41-107" + &
) Q=/sin’y—cos*x|+5-Iny—0,3-10*

7 Y= arctgx” —0,53-10° + arcsin x
g) V= arctgx® —0,75-107"° +e* —e™* + ctgx

a
S =3/In|cos® x| + —— +0,71-107™"° + Ig x
‘ X+C J

9)
10) y = \/W +0,78-107"° + ctgx + lgx
1) y =arctgx —0,45-107"° +|* —12‘ + ctox

1) = Yx? -ctg(x +1) —0,35-10*°

IIpuMepsl 3agannii (AJITOPUTM - BETBJICHHUE)
CocTaBUTh MPOTPaAMMBI JIJIs1 BEIYUCIICHUS 3aaHHBIX (QYHKITUN.

5X, x<0
y=4.6X, 52x2>0

x°,  Xx>5

sin X, x<0
y=4C0sX, 45>x>0

ctgx, X > 45

IIpuMepsl 3agaHnil (AJITOPUTM - HIUKJ)
CocTaBuTh MPOrpamMMBbl AJIs1 BEIYMCICHUS 3aIaHHBIX CyMM, ITPOU3BEICHUN U
TaOynupoBaHUs (PYHKIIMI Ha 3aJaHHOM MHO>KECTBE TOUEK.



N
S=> log,i szi(iu)2
i=1 , i=1 :

N

N
P=[e P=]]G-3
i=1 - =1

-2
y = SiN X + COS X — CtgX y=sin“(x+1)
x€[10,70] 1yar h=10 s X €(30°,45°,60°,75°,90°)

IIpumepsl 3axaHui (MACCHUBBI)

1 Beectu wmaccuB A(N). DieMEHTBI C HHAEKCAaMH KpaTHBIMU TpPEM
YMEHBIIIUTH B JIBAa pasa, a dJIEMEHThl C UHIACKCAMHU KPATHBIMU 5 YBEIUYUThH B TPU
pa3a. BelBecTH MOTyYEHHBIM MacCUB Ha I€YATh.

2 Beectu maccuB A(N). N kpatno 3. [Ipeobpa3oBarh MacCuUB Tak, 4TOOBI
anemMeHThl OT 0 10 N/3 OblIM 3aMEHEHBI Ha HYJHU, a 3JieMeHThl oT 2/3 go N -
YBEJIMYEHbl B JIBa pa3a. BbIBeCcTHM MCXOIHBIM M NMpeoOpa30BaHHBIM MAacCUBBI Ha
neyarh.

3 3amoJIHUTh MAacCHUB Yi€HAMU HaTypajibHOro psana (1, 2, 3.....) 1o Tex nop
MOKa UX MPOU3BEJICHUE HE CTaHET OOoJIbIlle Hamepe ] 3aJaHHoTo yucia M. BeiBecTu
Ha Ie€4aTh MPOU3BEICHUE U YNUCIIO JIEMEHTOB MAaCCHBA.

4 3anonauth MaccuB A(N) 4eTHBIMU WICHaMH HaTypajibHOTO psga (2, 4,
6.....) 10 TeX MOp MOKa UX MPOU3BEACHNE HE CTAHET OOJIbIIIE MPOU3BOJILHOTO YKCIa
M. Haiitu cymmy 371€EMEHTOB PsAJla U UX YKCIIA.

5 3anmath maccuB A(N), N=K+M. Dnementsl MmaccuBa ¢ unaekcoMm ot 0 10
K - 4jeHbl HaTypaJIbHOTO psifia KpaTHBIE 2, OCTaJIbHBIE - KpaTHbIE 5. Halitn cymmy
YW TIPOU3BEJEHUE DHIIEMEHTOB MacCMBa W YacTHOE OT JEJIEHHS CYMMbl Ha
MIPOU3BEICHUE.

6 BBectu maccuB A(N) u3 ujeHOB psaa A(I)ZW. Uucno 4ieHOB psiaa
orpanndensl no ycinoButo A()XM, rme M>>1. Haiitu cymmy u4jieHOB psina
KpPaTHBIX JBYM U ITPOU3BEACHUE WICHOB Psiia KPATHBIX TPEM.

7 Bsectu maccuB A(N, M). TpancnoHHpoBaTh 3Ty MaTpHUILy, T.€. 3aMEHUTH
CTpOKH cTOJ011amMu. BrIBECTH Ha medaTh UCXOMHBIA U IPEOOPa30BAHHBIN MaCCUBBI
B BUJIC MaTPULIBI.

8 Baectu maccuB A(N, M). OnpenenuTh KOJIUYECTBO MOJIOKUTEIBHBIX U
OTPULIATENBHBIX 2JIEMEHTOB.

9 Bectu maccuB A(N, M). HaiiTu makcuMaibHbBIE SJEMEHTHI KaxKJ0TO
CTOJIOIA M 3aITUCaTh UX B OTJEIbHBIA MACCHB.

10 Beectu maccuB A(N, M). Hailtu MuHUMAaIbHBIE AJIEMEHTHI KaXXI0H
CTPOKH U 3aMCaTh UX B OTACIbHBIN MacCHUB.
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