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1 Hean u 3aga4u M3y4eHUs IMCUUILTHHBI
1.1 Ileanb ocBOEHHS JUCHUILIHHBI

OcBoeHHe OCHOB nporpaMMupoOBaHrid M TOATOTOBKA BBIIIYCKHUKOB K ACATCIIBHOCTH,
CBSI3aHHOI ¢ pa3pabOTKOil MPOrpaMMHOT0 00ECIICYCHHS ISl PEIICHHUs TPO(ECCHOHATBHBIX 3a/ad.

BocruratenpHast 1mens:  (GopMupoBaHHME CBOOOJHOTO M TBOPUYECKOTO MOAXOdA K
HIPOrpaMMHUPOBAHUIO Ha COBPEMEHHBIX S3bIKaX BBICOKOTO YPOBHs, MHTEpeca K HAOJIIOJCHUIO 3a
TEHJICHIIUSIMH U HOBOCTSIMHU B 00JIACTH CPEJICTB pa3pabOTKH MPOTrPaMMHOT0 00ECIICUCHHS.

1.2 3agauyu AUCHUILINHEI

OcHOBHBIE 331241 Kypca Ha OCHOBE CUCTEMHOI'0 MOAXO0/1a!

— O03HAaKOMJICHHME C TEOPETUYECKUMHU OCHOBAMU IIPOIPaMMHUPOBAHUS;

— H3YyYEHHE OCHOB AITOPUTMU3ALIUY;

— MW3Y4YCHHE CPEACTB ONMCAHUS JAHHBIX;

— MW3Y4YCHHE CPEACTB ONMCAHUSA JCHUCTBUMN A3BIKOB IIPOIPAMMUPOBAHMS;
— OBJIQJICHUE HAaBBIKAMM IIPOIPAMMHUPOBAHNS;

— OCBOEHHE COBPEMEHHBIX CPEJ CO3/IaHMs IPOrPAMMHBIX IIPOIYKTOB.

CoaepikaTebHOS HAMOJHCHUE TUCIUILTHHBI 00YCIIOBICHO OOIIMMH 33Ja4aMi B MOJrOTOBKE
OakayaBpa.

Hay4Hoii 0CHOBOM JJIsl TOCTPOEHHSI IPOTPaMMbl TaHHOW JUCIMIUIAHBI SIBISICTCS TEOPETUKO-
[IparMaTU4eCKUi Moaxo B 00y4eHHUN.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuiuinHa <«SI3blk mporpammupoBaHus C-++» OTHOCUTCS K JUCLHUIUIMHE IO BBIOOPY
BapUaTUBHOU 4acTH, bioka 1 «lucuurirabl (MOIYIIN)».

Jucuummmza «SI3b1k nmporpamMmupoBanust C++» JIOTHYECKH U COAEPKATEIbHO-METOAUYECKU
CBS3aHA C TaKUMH JHUCLUUIUIMHAMM Kak: <«SI3bIKM MPOrpaMMHUPOBAHUS M METOJbl TPAHCISALUN,
«IIporpammupoBanue Ha C», «IIporpammupoBanue Ha ocHoBe API», «KommbloTepHas rpaduxay,
«IIporpammupoBanue Ha Java», «Teopus urp u uccienoBaHue onepanuin»y, «BBenenue B aHamus
MH(GOPMALIMOHHBIX TEXHOJOTHI», «IKCIEPTHbIE CHUCTEMbD». SIBISETCS JIOTUYECKU CBSA3aHHOU ¢
MaTeMaTUYeCKUMU  JTUCIHUIUIMHAMHU, paccMaTpUBAaeT OOBEKTbl TaKUX  JUCIUIUIMH  Kak:
«MaremaTnueckas JOTUKA U JUCKPETHAs MaTEMAaTHKa C TOYKU 3pEHUS POrpaMMHUPOBaHUS.

1.4 IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHUSs 10 AUCHMILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUsI 00Pa30BaTeIbHON NMPOTrPaMMbI

N3yuenune nanHoM yd4eOHOM TUCHIUIITMHBI HAMPABIEHO HAa (OPMHUPOBAHUE Y O0yUAIOIINXCS
obmenpodeccruoHanbHbIX U Tpodeccnonanbubix kKomnetenuuii (OI1K, TTK):

Ne  |Mupexc Copepxanue B pe3ynbrare n3yueHus: yueOHON AUCIUTIITMHBI
I.I. |KOMIIe- KOMITETCHIINH (UITH €€ 00yyJaronme A0 KHBI
TEHIIUU YJaCTH) 3HAThH yMETh BJIAJIETh
CIIOCOOHOCTBIO  peliaTh | COBPEMEHHBIE | BHIOMPATH HaBBIKAMH
CTaHJapTHHIC 3a/1a4u | CpeJCTBa HEe0OXOINMBIE pa3paboTKu
npodeccnoHanbHOMI pa3paboTKU U | MHCTPYMEHTAIBHBI | IPOTpamMM Ha
JIEATEILHOCTH Ha OCHOBE | aHaIM3a € CpeiacTBa I | COBPEMEHHOM
1 |OmK-4 nH(OPMAITMOHHOU U | IPOTPaMMHOTO | Pa3pabOTKu 00BEKTHO-
o6ubmmorpaduueckoit o0OecnieyeHus | Iporpamw, OpUEHTHUPOBAHH
KYJIbTYpPBI c | Ha S3BIKaX | TECTUPOBATH, oM SI3BIKE
HpI/IMeHeHHeM BBICOKOI'O OTJIA’)KUBATH 158 nporpaManOBa
nH(OPMAIIMOHHO- YpOBHS Ha | 0pOPMITSTH HHUS  BBICOKOTO
KOMMYHUKAIMOHHBIX OCHOBE IIPpOrpaMMBbI Ha | ypoBHs C++ Ha




TEXHOJIOTUN M C Y4eTOM | MH(OPMALMOH | SI3bIKE  BBICOKOIO | OCHOBE
OCHOBHBIX  TpeOOBaHMI | HOM u | ypoBHs C++ Ha | HHPOpPMAIIMOHH
MH(pOpPMaAITMOHHOM oubnuorpaduy | ocHOBE oM u
0e30macHOCTH €CKOM uHpOpMAMOHHOHN | 6ubnmorpaduye
KyIbTYpbl  C | U CKOIl KYJIbTYpbI
npUMeHeHreM | Ombnuorpaduyeck | ¢ HPUMEHEHHEM
MHGOPMALIMOH | O  KYJNbTYpbl € | HHPOPMAIIMOHH
HO- MIPUMECHEHHEM o-
KOMMYHHKAIY | UHQOPMALMOHHO- | KOMMYHHKAIHO
OHHBIX KOMMYHHKAITUOHH | HHBIX
TEXHOJIOTMM U | BIX TEXHOJIOTHM U C | TEXHOJIOTUH U C
c Y4ETOM | Y4ETOM OCHOBHBIX | YUYETOM
OCHOBHBIX TpeOoBaHU OCHOBHBIX
TpeOoBaHMIt nH(OpPMAMOHHON | TpeOOBaHUM
nHpopMmanuon | 6e3omacHoctd (B | H”HOOPMAITMOHH
HOU COOTBETCTBUH c | oit
0e301acHOCTH | MPOPUIIMU); Oe3omacHOCTH (B
(B COOTBETCTBUHU C
COOTBETCTBUH npoduIsaMm);
¢ nmporsiMm);
CIOCOOHOCTBIO paboTaTh | OCHOBHBIE B pamKax | uaesiMu u
B COCTaBe  HAYy4HO- | HJCH po(ecCHOHAIBHO | CpeACTBAMHU
UCCIIEIOBATENIbCKOTO U | TOBTOPHOTO W JeATENbHOCTH | KOJJIEKTUBHOM
MIPOU3BOJICTBEHHOTO WCIOJIb30BAaHN | IPUMEHATH  SI3BIK | pa3paboTKu
KOJUIGKTMBAa W pewmaTh | 1  KoJa | | IporpaMMHUpOBa- MIPUIIOKEHUH,
3aJ1aun KOMITOHEHTOB ausa C++; CcOo3JaHud
npodeccnoHanbHOM MPUIOXKEHHUS, | PeaTu30BbIBAThH MOBTOPHO-
JEeSATEIHOCTH POOIIeMBI QITOPUTMHUYECKHE | UCIIOJIb3yEeMOTO
KOJUIEKTUBHON | pelIeHUs Ha | KOJa B COCTaBe
pa3paboTku MPaKTHKE, B | HAy4YHO-
> k-4 MPUJIOKEHUN B | paMKax  OW3HEC- | HCCIIeI0BATENbC
COCTaBe MIPOIIECCOB B | KOTO "
Hay4HO- COCTaBe  HAy4yHO- | MPOU3BOJACTBEHH
WCCIIeIOBATENh | HCCIIEIOBATENBCKO | OTO KOJUIEKTHBA
CKOTO U | TO u|lu pemiath
MPOU3BOJICTBE | IPOM3BOJCTBEHHOT | 3a/1a4u
HHOTO 0 KOJJIGKTHBA U | MpodecCHoHab
KOJUIEKTHBA U | pelaTh 3aa4u | HOU
pemrate 3a1aud | Mpo(ecCHOHANIBHO | IeITEeIHLHOCTH;

npodeccronan
BHOM
JeSITeIIbHOCTH;

U IeATEeIbHOCTH,

2 CTpyKTYpAa M cojiep:KaHue TUCHUIIHHbI

2.1 Pacnipenesnenue TPyI10éMKOCTH JMCHUIIMHBI 110 BHaM padoT

O6mmas Tpya0éMKOCTh JUCIHUILTUHBI cocTaBisieT 3 3a4.en. (108 wacoB), ux pacmpeenenue mno
BHJIaM paboT npeacTasieHo B Tadmuie (s cryneato ODO).




Bunx yuebnoit paboThl Bcero CemecTtphbl
4acoB (dacol)
3

KonTakTHas padoTa, B TOM 4nce:
AyauTOpHbBIE 3aHATHS (BCEro):
3aHsATUS JEKIIMOHHOTO TUTIA 18 18 - - -
JlaGopaTopHble 3aHITHS 36 36 - - -
3aHsATUSA CEMHHAPCKOTO TUTIA (ceMHuHApHI,
IIPAKTUYECKHE 3aHSTHSI) i ] ] ] )
HNuas koHTaKTHas padora:
KonTtpoisb camocTositennbHOM padoThl (KCP) 6 6
ITpomexyrounas atrecrauus (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJIe:
KypcoBas pabora - - - - -
[TpopaboTka y4eOHOro (TEOPETUYECKOro) MaTepuaa 40 40 - - -
BeinosiHeHNe WHAMBHYaTIbHBIX 3aaHUH 5 5 - - -
Pedepar - - - - -
[TonroroBka K TeKyIemy KOHTPOJIIO 2,8 2,8 - - -
KoHTpoJb:
[ToaroToBka K FK3aMeHy
O0mas Tpya0eMKOCTh gac. 108 108 - - -

B TOM THCIE KOHTAKTHAaA | o0 | ggo

padora

3a4. efl. 3 3

2.2 CTpyKTYypa AMCUMILINHBI

Pacnpenenenue Bu0B yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3jenaM JUCLHUIUINHBL.
Paznenbr qucnuruMHeL, n3ydaemelie B 3 ceMecTpe (ouHast popma)

KosmnuecTBo yacos
Ne HaunmenoBanmue pasneiios AynurTopHasi padora Breayzurop
pasneJia Bcero Has padorta
JI JIP CPC

1 2 3 4 5 6

1 OOmiass XxapakTepUCTHKa S3BIKOB 9 5 B 2
IIPOrPaMMHUPOBAHHUS
CpenctBa omucaHus JaHHBIX U

2 cpeacTBa  ONMMCAHUS  JEHCTBUM 15 4 4 7
SI3bIKAa BBICOKOTO ypoBHS C++

3 CrpyKTypHpOBaHHbBIE THTBI | 4o 4 3 5
nagHelx B C++

4 bnoku u pynkuuu B C++ 15 2 6 7
O0630p  BO3MOXHOCTEH  SI3BIKA.

5 OCHOBHBIE TPUHIUIBI OOBEKTHO- 14 5 5 5
OpPUEHTUPOBAHHOTO
nporpaMMmupoBanus B C++
MexaHu3Mbl peanusanuu

6 00BEKTHO-OPUEHTHUPOBAHHOTO 14 2 6 6
IpOTpaMMHUPOBaHMUs B si3bike C++

7 OOBEKTHO-OPUEHTHPOBAHHBIN 12 2 4 6




aHaJIN3 ¥ MPOCKTUPOBAHHE
8 063?p U3YMCHHOTO MaTepuana M| g 5 2.8

npuém 3auéra

KonTpose camoctosTenbHON 6

pabotsl (KCP)

[IpomexxyTouHast arrecrauus 02

(MKP) ’

Hmozo no oucuyunnune: 108 18 36 47,8

[Ipumeuanue: JI — nekmuonHsle 3aHsATHA, [I3 — mpakTudyeckue 3aHsATUA / cemuHapsl, JIP —

nabopatopusie 3anatusi, CPC — camocTosiTenpHas paboTa CTyJeHTa

2.3 Conep:xanue pa3iesioB TUCUUIIMHBI

2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

Ne HaunmeHoBanue ®opma
Conep:xanue pa3jiena TeKyliero
pasaeJa pasaeJa
KOHTPOJIA
1 2 3 4
1 Oo6as HauanrsHbie CBEICHUS 0 s3p1kax | JIP, 3amaun
XapaKTepUCTUKA MIPOrpaMMHUPOBAHUS. Pomnn SI3BIKOB
A3BIKOB pOrpaMMUpOBaHUs.  XapakTEPUCTUKU U
MIpOrpaMMHUpPOBaHUsl | CBOMCTBA SI3BIKOB pOrpaMMHUPOBAHUSL.
Ucropus pa3BUTHUs S3BIKOB
MIpOrpaMMHUPOBAHUSI.
[loxonenust s3bIKOB. (OCHOBHBIE 3JIEMEHTHI
S3BIKOB TIpOrpaMMHUpOBaHusl. MakpocpecTsa.
WHucTpy-MeHTanbHBIE CpelcTBa  pa3paboTKu
mporpaMM Ha SI3bIKaX BBICOKOTO YpPOBHSA B
Pa3IMYHBIX ONEPALM-OHHBIX CUCTEMAX.
2 CpenctBa onucanust | Tunuzanus  s3eika.  Ompenenenue  Ttuna. | JIP, 3agaun
JaHHbIX U cpeacTBa | KoHTponb  TUMOB.  YpPOBHM — THUIU3ALMH.
OTMHUCAHUs NEHUCTBUN | DKBUBAJICHTHOCTh THUIOB. Kitaccel mnamsarTu.
A3bIKA BBICOKOTO [IpocTble TUIIBI TaHHBIX.
ypoBHs C++ CemaHTHKa CpEACTB ONHCAHUS JCHCTBUH.
Bolpaxxenuss u  omepaTopbl  JIEMCTBUSL.
Omneparopbl yIpaBJICHUS. OrnepaTopsbl
MOCJIEIOBATEILHOTO BBINIOJIHEHUSI, YCIOBHbIE
OTIEpaTOpPHI, ONEepaTophbl MKIA. BBOI-BEIBOA B
C++.
3 CTpyKTypHpOBaH- MaccuBbl, CTpYKTYpbI, 00beuHeHus1, outoBsie | JIP, 3amaun
HbI€ TUIBI JAHHBIX B | oysl. YKa3zarenu. CChUIOYHBIE THUIBI JAHHBIX.
C++ Opranuzanus paboTel € JUHAMHYECKON
MaMSAThIO. Peanuzanus JTUHAMUAYECKHUX
CTPYKTYp JaHHBIX (JIMTHEWHOTO CIHCKA, CTEKa,
ouepesu, IeKa).
4 bnoxu u pynkuuu B | boku. ®dynkuuu. Ilepemaua mapamerpoB B | JIP, 3agaun
C++ ¢byukun. PexypcuBHbIe BBI30BHL Ileperpyska
¢ynkuii. [1labnoHbI QyHKINH.
5 00630p OcCHOBHBIE MMOHATUS o0nexTHO- | JIP, 3amaun
BO3MOKHOCTEH OPHUEHTHPOBAHHOTO MPOTPaMMHUPOBAHUS
a3b1ka. OCHOBHBIE (OOIT). Otamuuss OOIl ot mnpouexypHoro

6




TTPHHITAITBI
00BEKTHO-
OpPUEHTUPOBAHHOTO
POTrPaMMUPOBAHUS
B C++

nporpaMmMupoBaHusi. ATpuOyTbl OOBEKTOB U
MpoOCTPAHCTBA UMCH. HpI/IHL[I/IH HWHKAaICYJIAIUN.
[ToHsATHS HAaCIEOBAHUS M TOJUMOP(H3MAa.

Mexanuzmbl
peanuzanuu
00BEKTHO-

Ornucanmne aOCTPAKTHBIX THUIIOB JIAHHBIX,
JIOCTYTI K KOMITOHEHTaM Kjiacca. MeTo bl
Kj1acca. KOHCTPYKTOpBI U 1€CTPYKTOPHI.

JIP, 3amaun

Craruyeckue KOMIIOHEHTHI Kjlacca.
JpyxecTBeHHbIE PYHKIIMH U KIACCHI.
[Teperpyska ornepanui. Peanuzanus
HacienoBanusl U noaumopdusma. IloTokoBsie
CpelIcTBa BBOAA/BbIBOAA JaHHBIX. [llaGioHb
kiaccoB. CtannapTHas OuOnroTeKa mabIoHOB
STL. O6paboTKa UCKIIOUUTEIbHBIX CUTYAIUH.

OPUEHTHUPOBAHHOTO
porpaM-MHUPOBAHUS
B a3bIke C++

7 OOBEKTHO-
OPUECHTHPOBAHHBIN
aHaJu3 u
MIPOCKTUPOBAHHUE

IToctpoenne wMopenen. f3pik u  mpouecc | JIP, 3amaun

MPOEKTUPOBAaHUS. AHAINU3 TPEOOBAHUH.

[Tpumeuanue: JIP — mabopaTtopHbie 3aHATHS

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIA
3aHATHS CEMUHAPCKOTO TUTA Y4EOHBIM IJIAHOM HE MPEyCMOTPEHBI.

2.3.3 JIaGopaTopHbIe 3aHATHS

Ne
paboThl

®opma
TEKYILETO
KOHTPOJIA

HanmeHoBaHue 1aGopaTOPHBIX PadoT

1 2 3

WurerpupoBanHas cpena paspadorku Microsoft Visual Studio.
1 Coznanue npocteifiero npunoxenus. [IpoexkTupoBanue nmporpamMm
JIMHEUHOMN CTPYKTYpbI

Otuér o JIP

Omneparopsl BeTBIEHUS U BbIOOpa B sA3bike C++. Oneparopsl LKKIIA
U IIepeJjaun yIpaBJIcHHUsI

Otuér o JIP

I/ITepaLII/IOHHBIe, apI/I(i)MeTI/ILIeCKI/Ie 1 BJIOXKEHHBIE ITUKJIBI. MacCHUBEI

B Cit Otuér o JIP

Vkazarenu u ccbUikd. FIMs MaccuBa Kak yYKa3zaTejib, JTUHAMUYCCKHUC

Otuér no JIP
maccuBbl. @ynknuu B C++. [lepenadya MaccuBOB B PYHKITHIO

Tunbel JaHHBIX, ompenensemMble mosib3oBaTeneM. CTPyKTypsl H
5 o0weuHeHNs. PaboTa co crpokamu B C++. [ToTOKM BBOa-BBIBOIA.
DaiisIoBbIE ONIEpalU

Ortuért o JIP

[Teperpy3zka  ¢ynkmuit.  [llabmonsr  pynkmuit.  OOBEKTHO-
6 OpPUEHTHPOBAHHOE mNporpammupoBanue. [lpocreitmue kmaccsl U
00BekThl. Pa3paboTtka kinaccoB. KOHCTpYKTOp 1 AeCTPYKTOp Kiiacca

Otuér o JIP

MHOXeCTBEHHOE HaclIeJOBaHUE B KjIaccax. BI/IpTyaJ'IBHBIC (I)YHKI_[I/II/I

Otuér no JIP
1 aOCTPaKTHBIEC KJIACCHI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
Y4eOHbBIM MJIaHOM HE TPEAyCMOTPEHBI.




2.4 TlepevyeHb Y4eOHO-METOAUYECKOr0 OOecHeYeHUsl IJIA CAMOCTOSITENbHON PadoThl
o0yyaromuxcs Mo JUCHUNIUHE

HepequL yLI€6HO-MeTOI[I/I‘{eCKOFO obOecrieyeHus JUCHUITIINHBI I10

Ne Bun CPC BBIIIOJTHEHUIO CaMOCTOSITEIbHOU paboThI
1 2 3
1 Pemenue Crangaptel  odoOpMJIEHHS HUCXOJHOTO KOJa MpOorpaMMm U
WHIMBUYAIbHBIX 337a4 |COBPEMEHHbBIC MHTETPUPOBAHHBIE cpenabl pa3paboTku
MIPOTrPaMMHOTO obecrieueHus: y4ae0.-meTo.mocoone/

FO.B.KonsioB [u ap.]. — Kpacnonap:Ky6auckuii roc.ys-t, 2015.-
111c., yrBepkaeHHbIe Kadeapold MHOOPMAIMOHHBIX TEXHOJIOTHH,
npotokos Ne 7 ot 09.04.2015 r.

2 | Oruér no nabopatopHoii [CTanmaptel OQOpPMIIEHUS  HCXOJHOTO KoJa TporpaMMm H
pabote COBPEMEHHBIE UHTETPUPOBAHHBIE Cpelbl pa3paboTku
IPOrpaMMHOTO obecrieueHus: yue0.-meToa.mocodue/
1O.B.KonsroB [u ap.]. — Kpacnomap:Ky6auckuii roc.ya-t, 2015.-
111c., yrBepkneHnHbie kadenpoii HHGOPMAIIMOHHBIX TEXHOJOTHIA,
npotokos Ne 7 ot 09.04.2015 r.

Y4eOHO-MEeTOIMYECKHE MaTepUalbl Uil CaMOCTOSTEIBLHONH paboThl 00ydYaromuxcst U3 yucia
WHBAIUJOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3110poBbsi (OB3) mpemocraBistoTcst B
dbopmax, aTanTUPOBaHHBIX K OTPAHUYCHUSM MX 3A0POBbS M BOCIPUATHS WH(POPMAIIHH:

J1J1st U1 C HApYILICHUSIMH 3PCHHS:

— B Ie4aTHOM (hopMe YBEITMYCHHBIM HIPUPTOM,

— B popMe 3JIEKTPOHHOTO IOKYMEHTA,

Jlns AL ¢ HapyIeHusIMHU CIllyXa:

— B [IeYaTHOM (opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

J1Jist JTUIL C HApYIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIeYaTHOU opme,

— B (popMe 3IIEKTPOHHOT' O IOKYMEHTA,

JlaHHBIA TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y4aroIuXxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B coorBerctBun ¢ tpeboBanusmMu PI'OC B mporpamMma JUCHMILIMHBI HpeaycMaTpHBAeT
HCIIOJIb30BaHUE B Y4eOHOM Ipoliecce CIeAYIOIUX 00pa30BaTeIbHbIE TEXHOJIOTHUH: YTEHUE JEKIUN
C HCIIOJb30BaHUEM MYJIbTUMEAUHHBIX TEXHOJIOTMH; METOJl MallblX TPy, pa300p MpPaKTUYECKHX
3a]1a4 U KEHCOB.

[Tpu 0OyyeHnH UCTIONB3YIOTCS CIeyIoIue 00pa3oBaTeIbHbIC TEXHOIOTUH:

— TexHonoruss KOMMYHHKAaTHBHOTO OOydYeHHss — HampaBlieHa Ha (QOpPMHpPOBaHHUE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH CTYIEHTOB, KOTOpas sIBiseTcs 0a30BOM, HEOOXOAMMOM ams
aJlanTally K COBPEMEHHBIM YCIOBUSAM MEXKKYJIBTYPHONH KOMMYHHMKAIIUU.

— TexHonoruss pa3HOypoBHEBOro (Au¢(depeHIMPOBAaHHOTO) OOy4YeHUs — MpeAroaraeT
OCYIIIECTBIICHUE TT03HABATEIHHON JIESITEIBHOCTH CTYACHTOB C YUYETOM WX HHIUBUAYAIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HWHTEPECOB, MOOLIPSAS HX PEaTU30BBIBATH CBOW TBOPYECKUN
noreHnman. Co3gaHWe W HCIOJB30BAaHHE JUATHOCTUYECKHX TECTOB SIBIISIETCS HEOTHEMIIEMOH
YaCThIO JaHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOYYeHHST — TIpEAyCMAaTpPHBAET JICJICHHUE COJCPIKaHUS
JTMCIUTUIAHBI HA TOCTATOYHO aBTOHOMHBIE pa3/ielibl (MOAYIIH), HHTETPUPOBAHHBIE B OOIINI KYpC.
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— MHuadopmaunonno-kommyHukanuonnsle  TexHojgorun (MKT) - pacmmpsior  pamxu
00pa3oBaTeNbHOIO TMpOIecca, TMOBBIMIAS €r0 TMPAKTUYCCKYI0 HaIMPaBIEHHOCTh, CIOCOOCTBYIOT
WHTECHCU(PUKAIMUA CaAMOCTOSTEIIbHONH pa0OThl y4YalIMXCs W MOBBIIICHUIO IM03HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Bujia TEXHOJIOTHA:

— TexHonOrus WCHOJB30BAHUS KOMIBIOTEPHBIX NPOrpaMM — TMO3BOJsAeT 3(PPEeKTHBHO
JOMOJTHUTD MPOIecC 00YUYCHHUS S3BIKY Ha BCEX YPOBHSX.

— VHTEepHET-TeXHOJIOTMM — MPEJOCTABIISIIOT IIMPOKHE BO3MOXKHOCTH Uil IIOMCKa
uH(popMalnH, pa3padOTKH HayYHBIX TPOEKTOB, BEJICHUS HAyUYHBIX UCCIICJOBAHUIA.

— TexHonoruss MHAUMBUAYAIU3aUUHM OOY4YEHMs] — IIOMOTaeT pealu30BbIBATH JIMUHOCTHO-
OPHEHTUPOBAHHBIN MMOIXOM, YUYUTHIBAsI HHIMBHUIYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH yUaIHXCS.

— IlpoektHas  TexHOJIOTMSIT — OpPUEHTHUPOBAHA HA  MOJEIMPOBAHME  COLMAIBHOTO

B3aMMOJCHCTBUS ydalluXxcs C LENbI0 PEIICHUs 3a7add, KOTOopas OIpelelsiercs B paMKax
npoeCCHOHATBLHON MOATOTOBKH, BBIACTSSA Ty UM UHYIO MIPEIMETHYIO 00JIaCTb.

— TexHonorus oOy4eHHs B COTPYJHMYECTBE — pEAIMU3yeT HJACI0 B3aUMHOIO 00ydeHus,
OCYILLIECTBIISAS KaK MHIUBUAYAIBHYIO, TaK U KOJJIEKTUBHYIO OTBETCTBEHHOCTD 3a PEIIeHUE Y4eOHBIX
3a1a4.

— MHrpoBasg TexHONOIrWsI — MO3BOJIAET Pa3BUBAaThb HABBIKM PACCMOTPEHHS PSAAAa BO3MOXKHBIX
CIOCOOOB pemieHus] Mpo0iIeM, aKTUBU3UPYS MBIIUICHHE CTYIACHTOB M PACKPHIBAs JIMYHOCTHBIH
MOTEHLIAAJ KaXKI0T0 y4aIlerocs.

— TexHonoruss pa3BUTHS KPUTHUYECKOTO MBILUIEHUS — CHOCOOCTBYeT (HOPMUPOBAHMIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHON KPUTHYECKH OTHOCHUTHCS K HWH(POPMALUH, YMEHUIO
oTOHpaTh HH(GOPMALIUIO IS PELICHUs TIOCTaBICHHOMN 3a1a4H.

KommiekcHoe ucnonbp30BaHUWE B Y4eOHOM MIpoIlecce BCEX BBIMICHA3BAHHBIX TEXHOJIOTUH
CTUMYJMPYIOT JIMYHOCTHYIO, MHTEUIEKTYaJIbHYI0 AaKTUBHOCTb, pa3BUBAIOT I103HABATEJIbHbBIE
MIPOIIECCHI, CIIOCOOCTBYIOT (POPMHUPOBAHUIO KOMITETEHIIUH, KOTOPHIMHU JIOJDKEH 00JIafaTh OymyIuit
CIELIMAJIUCT.

OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOIMH BKIIIOYAIOT B CEO0SI:

— paboTa B MaJbIX rpynnax (KOMaH[E) - COBMECTHasl AEATENbHOCTb CTY/EHTOB B IPYyIMIE MO
PYKOBOJICTBOM JIWJiepa, HAalpaBJeHHasl Ha peleHre olmiel 3a1au MyTéM TBOPUECKOTO CIOXKEHUs
pe3yNbTaTOB HMHAMBHUIYaIbHOM pabOThl UJIEHOB KOMaHIbl C JEJIEHHEM IOJHOMOYHMH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJOTHUS - WUHJIMBUIYyalbHas WJIN KOJUIEKTUBHAs NEATEIBHOCTH MO OTOOpY,
pacHpeesIeHuI0 U CUCTEMAaTU3allud MaTepHajga IO ONPENEICHHOM TeMeE, B PE3yJbTaTe KOTOPOU
COCTABJISIETCS IIPOEKT;

— aHajM3 KOHKPETHBIX CUTYyallUd - aHaIU3 pealIbHbIX MNPOOJEMHBIX CUTYallUHd, MMEBILUX
MECTO B COOTBETCTBYIOIIEH 00JacTH NPOQPECCUOHANIBHON JAEATEIbHOCTH, M IOMCK BapHaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIIJIEHUS — 00pa3oBaTeiabHas J1€ATeNbHOCTh, HallpaBI€HHAs Ha
pa3BUTHE y CTYAEHTOB Pa3yMHOI0, PE(IEKCUBHOIO MBIIIIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
UJIEU ¥ YBUJIETh HOBBIE BO3MOXKHOCTH.

[lonxon pa3bopa KOHKPETHBIX 3ajJjad M CUTyallUd IIMPOKO HCHOJBb3yeTcs Kak
npernojiaBaTeNieM, TaKk M CTyJEHTaMH BO BpeMs JIeKUWH, JaObOpaTOpPHBIX 3aHATHH M aHaIu3a
Pe3yabTATOB CAMOCTOSITEIBHON paObOThI. DTO OOYCIIOBIEHO TEM, YTO IPU MCCIETOBAHUN U PEILICHUH
KaX/10i1 KOHKPETHOH 3a71a4ll UIMEETCsl, KaK MPaBUJI0, HECKOJIBKO METOJIOB, a 3TO TpedyeT pa3dopa u
OLICHKH LIE€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYallUN.

Tembl, 3amaHusi U BOIPOCHI JAJISi CaMOCTOSITENIBHOM paOOThl MpHU3BaHbl CHOPMUPOBATH
HaBBIKM TIOMCKa WH(POpPMAlMH, YMEHHUS CaMOCTOATENBHO pACHIUPATh M YrIyOdsTh 3HAHMA,
ITOJIyYEHHBIE B XO/€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHN.

[Toxxon pa3dopa KOHKPETHBIX CUTYaIMi IIMPOKO MCIIONIb3YeTCsl KaK MperoiaBaTesieM, Tak 1
CTYJEHTaMHU IIPH NMPOBEICHNHN aHAJIN3a PE3YJIbTaTOB CAaMOCTOSATEIbHOU PabOTHI.
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Jlist Il ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI MPEIYCMOTPEHA OpTaHU3aIUS
KOHCYJIbTAIMI C MCMOJIb30BAHUEM DJIEKTPOHHOMN MOYTHI.

JLyist TUIT ¢ HapYIIICHUSIME 3PCHUS

— B IIe4aTHOU popme yBeIMUEHHBIM IIPUPTOM,

— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

Jis i1 ¢ HapyIISHUSIMU CTyXa:

— B miedaTHoi popme,

— B hopMe JIEKTPOHHOTO TOKYMEHTA.

JList TUIT ¢ HapYIICHUSIMEA OTIOPHO-/IBUTATEIILHOTO allapara;

— B IIe4aTHOU (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jis 5nun ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI MPEIYyCMOTPEHA OpTraHU3alus
KOHCYJIbTAIlM C UCIOJIb30BAHUEM AJIEKTPOHHOM IMOYTHI.

JlaHHblil TIepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTHM OT KOHTHUHICHTA
00yJaromuXxcs.

4. OueHoYHbIE CpeacTBAa /I TEKYWIero KOHTPOJIA YCIeBaeMOCTM W HWTOrOBOM
aTTecTAlMH

4.1 DoHJ 01LIEHOYHBIX CPEaACTB AJifl MPOBEACHUA TEKYIICI0 KOHTPOJIA

IlepeyeHb 3a/IaHNI TEKYIIET0 KOHTPOJIS
Ilepeuenv xomnemenyutl, nposepsemvix oyeHounvim cpeocmeom: OIIK-4 — crnocoOHOCTHIO
peliaTs CTaHJapTHHIC 3a/a4 MPO(eCcCHOHATLHON NeATSIILHOCTH Ha OCHOBE MH(GOPMAIMOHHON U
oubnuorpadguueckoil  KynbTypbl ¢  NpUMEHEHHEM  HH(GOPMalMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH U C y4E€TOM OCHOBHBIX TpeOOBaHMT HHPOPMAIIMOHHOW 06€301acHOCTH (B COOTBETCTBUU
¢ npodunsamu); I1IK-4 — crnocoOHOCTRIO paboTaTh B COCTaBe HAYYHO-HCCIEIOBATENHCKOTO U
MIPOM3BOJICTBEHHOTO KOJUICGKTHBA U PEIIaTh 337291 MPO(HEeCCHOHATILHOM e TeIbHOCTH.

1) HWurerpupoBanHas cpena pazpabotku Microsoft Visual Studio. Cozmanue mpocreiiniero
npwiokeHus. IIpoekTupoBanne nporpaMm JIMHEHHOM CTPYKTYPHI.

2) Omeparopbl BeTBIeHHsS W BbiOOpa B s3bike CH++. Omeparopbl IMKJIA U Tepenadd
yIIPaBICHUS.

3) MUreparmonusie, apupMeTHIECKHUE U BIIOKEHHBIE IIUKIIBI. MaccuBsl B C++.

4) Vkazatenu u cChulkU. MIMsi MaccHBa Kak yka3arelnb, AWHAMUYECKAE MacCHBbL. DYHKINU
B C++. I[lepenaua MacCHBOB B (DYHKIIHIO.

5) Tunbl gaHHBIX, ONpeeNsieMble moib3oBareneM. CTPYKTYpbl 1 00beanHeHus. PaboTa co
crpokamu B C++. [loToku BBOJa-BbIBO1a. DaiiyIOBBIE OTIEpAIIHH.

6) Ileperpy3ka  GyHKUHIL. [labnouel  QyHKIMI. OOBEKTHO-OpPUEHTHPOBAHHOE
nporpamMMmupoBanue. IIpocreiimme kimaccel M 00bekThl. Pa3paboTka  Kiaccos.
KoHcTpyKkTOp M 1ecTpyKTOp Ki1acca.

7) MHOXeCTBEHHOE HacCJIeJJOBaHHWE B Kiaccax. BupryanbHble (QYHKIMH W aOCTpaKTHBIE
KJIACCBI.

IlepeyeHb HHANBHIYAJIBLHBIX 32124 TEKYIIEr0 KOHTPOJISA
Ilepeuenv xomnemenyuii, nposepsiemvix oyeHounvim cpeocmeom: OIIK-4 — crmocoOHOCTHIO
peliaTh CTaHJapTHHIE 3a/laud MPo(ecCHOHATBLHON JesSTeNbHOCTH Ha OCHOBE MHGOPMAIMOHHON U
oubnuorpaduueckoil  KyJabTypbl C  TNPUMEHEHHEM  HWH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U C y4E€TOM OCHOBHBIX TpeOoBaHM HHPOPMAIIMOHHON 6€30MacHOCTH (B COOTBETCTBUU
¢ mpodumasimu); I[1K-4 — cmocoOHOCTRIO paboTaTh B COCTaBE HAYYHO-HCCIEIOBATEIHCKOTO H
MIPOM3BOJICTBEHHOTO KOJUIEKTHBA U PelIaTh 3a7aud MPo(heCcCHOHATBLHON IeITEIbHOCTH.
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Bapuant Nel.
1) Ans pgaHHOTO 4Ymciaa X W TOYHOCTH eps > 0, HaiTh npuOMIKEHHOE 3HAUCHHE psna
x x* x X
BT T

2) BromuTcst mocienoBaTeibHOCTh umcena, 0 — KoHelr mocienoBatesibHocTH. OnpenenuTtsb
SIBJIICTCS JIU MTOCIIEZI0BATEIBHOCTh CTPOTO YOBIBAIOIIIEH.

3) Jlan maccuB menbix uyncena A[10], aieMeHTBI KOTOPOTO CO3/IAI0TCS MPH MTOMOIIIH CITydaiHON
renepanud [0; 9]. HaliTn MakcuManbHOE KOJMYECTBO €r0 OJIMHAKOBBIX 3JIEMEHTOB.

4) lana wmarpuna uenbix yucen A[4][4], 37eMEHTbI KOTOPOH CO37ar0TCsS IMPH MOMOIIU
cnydaitHot reHeparuu [0; 9]. 3epkaibHO OTpa3uTh €€ OTHOCUTEIBHO TIJIaBHOW JIMAaroHajaid H
BBIBECTHU IMOJTYYEHHYIO MAaTPHUILy Ha SKPaH.

5) Hanrcath (hyHKIIMIO, BO3BPAIIAIOIIYIO MPOICHT HYJIEBBIX YHCEJ MMOCICI0BATEIILHOCTH U3
N 1enbIx ynces.

Bapuant Ne2.
1) dns OSxS% u TouyHocTH eps > 0, HalWtu npuOIMXKEHHOE 3HAYCHHUE psaa
x> xt x®t X
24 e 8
2) BBoauTcs mocnenoBaTeNbHOCTh IENbiXx ymcen, 0 — KOHEll TOCIeA0BAaTeIbHOCTH.

OnpenenuTtb, COASPKUT JIM MOCIEI0BATEILHOCTH XOTS ObI IBa Uncia, KpaTHBIX 3 U 5.

3) [lan mMaccuB nenbix gyuces A[6], 371eMEHThI KOTOPOTO CO3JAFOTCS MIPU MOMOIIH CIyYaiHON
re’epanuu u3 auanasona [1; 5]. Haifitu koiandecTBO pa3nTu4HbIX 3JIEMEHTOB MacCHBa.

4) lana wmarpuna nenbix uucen A[4][4], 37eMeHTBl KOTOPOH CO37af0TCs IMPH TOMOIIN
ciydaHOW reHepaiuu u3 auanasona [2; 7]. CdopmupoBats HOByw Matpuity B[4][4],
coJieprkaiiyro 1 Ha rIaBHOM UM MOOOYHOM JUaroHasix, B COOTBETCTBYIOIIMX KOOPAWHATaX (CTPOK U
CTOJIOIIOB), €CITM MaTpuia A COAEpKUT HpocTele yuciaa U 0 — B MPOTUBHOM ciydae. BeiBectn
MaTtpulbl A u B Ha skpaH.

5) Hamucath (GyHKIHNIO, KOTOpasi OMPEACNSET, OTHOCHTCS JIU BBOJMMAs TIOCIICA0BATEILHOCTh
u3 N HaTypasibHbIX yncen K psay @ubonayun. Ecnu ga, To Bo3Bpatutsh 1, mHaue — Bo3BpatuTh 0.

Bapuant Ne3.

1) dns |X| >1u TouHoctm eps > 0, HaliTu npuOIMKEHHOE 3HAaueHUE psAla
1 1 N 1 N 1
x 3x* b5x> 7x’

2) BBoauTcs mocienoBarenbHOCT, M3 N BEHIECTBEHHBIX uuced. OmpenenuTth cpeaHee
apu(meTnuecKkoe Cpeiu EMEHTOB MOCIEA0BaTEIbHOCTH, KPATHBIX 5.

3) Jlan MaccuB nenbix yrces A[6], 37eMeHThI KOTOPOTO CO3af0TCs MPH MOMOIIH CIydaitHO#M
reHepamuu [1; 6]. IlpoBeputh, dYepenyroTcs 71U B HEM UYETHBIE W HEUETHBIE 4YHucia. Ecmm
YEepeyloTCa, TO BBIBECTH Ha 3KpaH «UepEeAYyIOTCS», MHAuY€ BBIBECTH WHIEKC MEPBOrO 3JIEMEHTA,
HapyLIAIOIIEro 3aKOHOMEPHOCTb.

4) lana wmarpuma uenbix ymcen A[S][5], 37eMEHTBI KOTOPOH CO3MAOTCS MPH TTOMOIIH
cinydaitnoit renepanuu [0; 9]. 3epkasbHO OTpa3uTh €€ OTHOCHUTETHLHO TMOOOYHOW IUAroHad W
BBIBECTHU MOJTYUYEHHYIO MAaTPUILy HA SKPaH.

5) Hamucath (yHKIMIO, KOTOpas OMNpENeisieT M BO3BpAIaeT KOJMYECTBO COBEPIICHHBIX
qrcell B TI0CJIeI0BaTEIbHOCTH HaTypaibHbIX uncen N.

+...
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Bapuant Ne4.

1) s x| <1 u Tounoctm eps > 0, HaliTh npHONIKEHHOE 3HAYCHHE psia
x> x> X
X+ —+—+—+...
3 5 7

2) BBoautcs mocnenoBareabHOCTh M3 N 1menbix uuced. ONpeneinuTh pPasHUIY MEXIy
MUHUMAJbHBIM  TOJOXKUTEIBHBIM M MAaKCHUMaJbHBIM  OTPULATEIbHBIM  DJIEMEHTaMHU
MOCJIEI0BATEILHOCTH.

3) Jlan maccuB mensix uncea A[10], aieMeHTBI KOTOPOTO CO3al0TCS MPH MIOMOIIH CITy4aiHON
reaeparuu [0; 9]. HaliTu WHIEKCH T€X 3JEMEHTOB, KOTOPhIE OOJIBIIIE CBOErO MPaBOTrO coceda, u
KOJIMYECTBO TaKHX 3JieMeHTOB. Hali/leHHble MHIEKCHI BBIBOAUTH B MOPSIIKE UX BO3PACTAHUA.

4) lana wmarpuna uenbix gucen A[S][5], 37eMeHTbl KOTOPOH CO37a0TCsA MPH OMOIIU
cnydaitHoi reHepanuu [0; 9]. [loMeHsATh MecTaMu 3JEMEHTHI JBYX 3aJaHHBIX CTPOK M BBIBECTH
MOJIYYCHHYIO MaTPHUILy Ha SKpaH.

5) Hanmcath  QyHKIMIO, KOTOpasi ONpEesieT, SBJISICTCS JIM  IOCIE0BATEIbHOCTh
HatypanbHbIX uncen N crporo Bo3pactatouieii. Bossparuts 1 — ecnu siBisiercsi, 0 — B MpOTUBHOM

clryyae.

Bapuant NeS.
1) Jns —-1<x<1lu Ttounoctu eps > 0, HalTH nUpUOIMKEHHOE 3HAYCHHUE psAaa
x> x* x
X=—F+———+...
2 3 4

2) Haiitu cpeanee apudmerndeckoe aenurenei unucia N.

3) Jan maccus nenbix unces A[10], 31eMEHTBI KOTOPOTO CO3AAKOTCSI IIPU TIOMOIIHU CIAYYaiHON
reaeparuu [0; 9]. Halitn wHIEKCH IBYX OJIMDKAHIIMX 3JIEMEHTOB M3 3TOTO MAacCHBA M BBIBECTH HX
HOMEpa B MOPSAKE BO3PACTAHUSI.

4) lana wmartpuna nenbix umcen A[4][4], 37AeMeHThI KOTOPOH CO3Maf0TCS IPH [TOMOIIH
ciydaiinoit renepanuu [0; 9]. ChopmupoBars HOBy0 Matpuily B[4][4], conepxarmryio BmMecTo 0
CYMMY COOTBETCTBYIOLIIMX MHJEKCOB CTPOKH M CTOJIONA. BhIBECTH NOTyYEHHYIO MaTpPUILy Ha 3KpaH.

5) Hanmcath yHKIHIO, KOTOpasi ONpeeNsieT, HAUMEHBIIEEe YHCIIO0 MOCIeI0BATEILHOCTH M3
N HaTypajbHBIX 4HCeN, cpeAau uucen Oonpmux 5. Bo3Bpatuth HaumeHbliee uucio, 0 — B
MIPOTUBHOM CIIyYae.

3auemmno-IK3amenayuonHbIe MAMEPUATbL 0N RPOMENCYMOUHOU ammecmayuu (3a4ém)
CnucoK 33124 K IPOME:KYTOUHOI aTTecTaluu

Ilepeuenv komnemenyuii, npogepsiemvix oyenounvim cpeocmeom: OIIK-4 — cnocoGHOCTBIO
pemarh CTaHJapTHBIE 3a/a4d MPO(ECCHOHANBHON AEATENbHOCTH Ha OCHOBE MH(OPMAIMOHHOW M
oubnuorpaduyeckoil  KynbTypsl € HOpPUMEHEHHMEM  HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH U C y4ETOM OCHOBHBIX TpeOOBaHUI MHPOPMAIIMOHHON O€30MaCHOCTH (B COOTBETCTBUU
¢ npodunsamu); [IK-4 — cnocoGHOCTBIO paboTaThb B COCTaBE HAyYHO-UCCIEIOBATEIBCKOTO U
MIPOU3BOJICTBEHHOTO KOJUIEKTUBA M PEIIaTh 33aui MPo(eCCHOHATBHON e TeThHOCTH.

1 . .
1) dns XZEI/I TouHoctn eps > 0, Hailtu npuOMDKEHHOE 3HAa4YeHHE psja

x—1) 1(x-1)" 1(x-1Y)
+= +=|—| +
X 20 X 3L X
2) ns —1<x<1ly tounoctn eps > 0, HailTh npuOMDKEHHOE 3HAYEHHE pAla
3 XS X7
X+—+—+—+...
3 5 7
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3) Jnsa nanHOro uucna X W TOYHOCTH eps > 0, HalTH NpUOMMKEHHOE 3HAYCHUE psla
5 2n

X X X X
1-—+———+..+(-D)"—+...
r 2 3 n!
4) JIast JaHHOTO YMCIIa X U TOYHOCTH eps > (0, HaiiTh npuOIMKEHHOE 3HAYCHUE CYMMBI psija
( 1) X2n+1
Z (2n+1)!

5) I[Jm JAHHOTO YMCIIa X U TOYHOCTH eps > 0, HaliTu npuOamkEHHOE 3HAaUeHHE CYMMBI psiia
Z( 1) X2n
o (2n)!

6) BBoauTcss mocienoBareabHOCTh K3 N IENBIX YHCEN, HAUTH Pa3sHOCTh MEXKIY
MIPOU3BEICHUEM HEUETHBIX YHCeT U HAUOOJIBIIUM CPEIU OTPULATEIIBHBIX YUCE.

7) BBoauTcs mocCienOBaTENbHOCTh IENbIX uucel, (0 — KOHEl IOC/IeA0BaTeIbHOCTH.
Onpenenuts CyMMY T€X U3 HUX, MOPSAKOBBIE HOMEpPAa KOTOPBIX SBIISIIOTCA YHUCIAMHU
Oubonayun. BreiBecTH Ha JKpaH CyMMy, a TaKKe KOJMYECTBO OJJIEMEHTOB psijia
OuboHayuu.

8) BoauTcs mocienoBaTeNbHOCTh IENbIX uuces, (0 — KOHEIl IOC/IeI0BaTeIbHOCTH.
OnpenenuTb, CONEPXKUT JIM TMOCIEIOBATEIBHOCT, XOTSI OBl JBa PSAIOM CTOSLIUX
MOJIOKUTEIBHBIX YKCTIA.

9) BroauTcss moOCieq0BaTeNbHOCTh 13 N menbix uuced. OnpeaenuTh, SBISETCS JIU
[IOCJIEZIOBATEIbHOCTh 3HAKOUEPEAYIOIIEHCs.

10) BBoauTcs MOCAEIOBATENBHOCTh IENbIX 4Yrcend, 0 — KOHEIl IOC/IeI0BaTeIbHOCTH.

Conep>XuT Jin MOCIeA0BaTEIbHOCTh XOTS ObI TPU OTPUIIATEIHHBIX YHCIIA.

11) dan wmaccuB mensix uwmcea A[10], sJeMEHTHI KOTOPOrO CO3JAIOTCS IMPH ITOMOIIU
ciydaitHoit reHepauuu [0; 9]. I[IpoBepuTh, yHOpPSIOUEHBI JIU €r0 3JIEMEHTHl B MOPSAKE
BO3pPACTAaHMS, COTJIACHO HEUYETHBIM MHJEKCaM 3TUX 3jeMeHTOB. Eciam ga, To BeIBeCTH
CaMH¥ 3JIEMEHTBI, HHAYC — COOOIICHUE «HE YIOPSIOYCHBD.

12) Jlan maccuB 1enbix uncen A[S], 3J€MEHTB KOTOPOTO CO3MAIOTCS IMPHU MOMOIIH
ciny4yaiiHou redepanuu [1; 9]. HailTh MUHUMANBHBINA AJIEMEHT MacCHMBa, MAaKCUMAJIbHBIN
3JIEMEHT MacCHUBa, IOMEHATh UX MECTaMH U BBIBECTH MOJYYEHHBII MAaCCUB Ha 3KpaH.

13) Jlan wmaccuB mensix gwcea A[10], 37JeMEHTBI KOTOPOTO CO3MAOTCS TPU TTOMOIIH
cnyuyaitHoit renepauuu [100; 999]. IlpeoOpa3oBaTe MaccuB Tak, 4TOOBI KaKIbIH €ro
AJIEMEHT HE COJIepkKal COTEH, a TOJIbKO JECATKH W €IWHUIIBI. BBIBECTH MOTy4YEeHHBIN
MaccuB A Ha 3KpaH.

14) lan wmaccuB mensix gucea A[10], 37JeMEHTBI KOTOPOTO CO3MAOTCS TPU TTOMOIIH
cnyJaitHoi renepanuu [-99; 99] uckirouas moamHOkecTBO [-9; 9]. Ecnu mociemssist
nudpa B KaXI0M deMeHTe mMaccuBa He paBHa 0, To 3ameHuTh €€ Ha ) U BBIBECTH HaA
9KpaH MOJIyYEHHbI MaCCHB.

15) Jlan wmaccuB mensix gwcea A[10], 37JeMEHTBI KOTOPOTO CO3MAOTCS TPU TTOMOIIH
cny4aiinoii rerepanuu [0; 9]. HallTi HHIEKCHI TEX DIIEMEHTOB, KOTOPbIE OOJIbIIIE CBOETO
JIEBOTO cOcCella, M KOJMYECTBO TaKWX d3JeMEHTOB. HaliileHHbIE WHIEKCHI BBIBOJIUTH B
MOPSAZIKE UX YOBIBAaHUSI.

16) ana wmatpuia meibix uyucen A[S5][5], ameMeHTbl KOTOPO# CO3JArOTCS MPH MOMOIIH
cinyyaiiHon reHeparuu [10; 99]. Haiftm mMakcUManbHBIN 3JIEMEHT CPEIH SJIEMEHTOB,
JeXKAIIUX BbIIE MOOOYHOW JAMArOHAW, MHHUMAIBHBI — CPeau SJIEMEHTOB, JEKAIIUX
HIKe 1o0OYHOM auaroHand. lloMeHsITh MecTaMH MAaKCHUMAaJdbHBIA M MHUHUMAJILHBIA
3JIEMEHTBHI, BBIBECTH MOJIYYEHHYIO MAaTPUILY Ha IKPaH.

17) Jlana martpuia neibix uucen A[4][4], smeMeHTH KOTOPOH CO3MAOTCS MPH ITOMOIIH
ciyyaiiHOW reHepanuu u3 auanazoHa [0; 4]. CdopmupoBarh HOBbIM MaccuB B[4],
COJIEpIKaITUi CYMMBI KaXKJI0TO CToJIOIa MaTpuiibl A. BeiBecTn 00a MaccrBa Ha KpaH.
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18)

19)

20)

21)

22)

23)

24)

25)

Jana Marpuna uenbix uucen A[8][8], anemMeHTh KOTOPOH CO3Jal0TCsl MPU MOMOIIN
cinyyaiiHoit rerepanuu [0; 9]. [TomeHATh MeCTaMu 3JIEMEHTHI ABYX 3aJIaHHBIX CTOJIOIIOB
Y BBIBECTH MMOJYYCHHYIO MAaTPHUILy Ha dKpaH.

Jlana OwunapHas wMarpunia A[4][4], 37JeMEHTBI KOTOPOH CO3MAIOTCA TPH ITOMOIIH
ciny4aiiHoi reHepanuu u3 jauanazoHa [0; 1]. ChopmupoBars HOBbIH MaccuB B[4],
coJIepKalIui KoJIM4ecTBo 1 Kaxaoi cTpoku maTpuilsl A. BeiBectn o0a maccuBa Ha
JKpaH.

Hana matpuna nenbix uucen A[S][S], aJeMeHTbl KOTOpOW CO3MAI0TCSA MPHU MOMOIIU
cinyyailHou renepauuu [20; 90]. HaiiTu MUHUMAaJIbHBIA 3JIEMEHT CpPEIU 3JIEMEHTOB,
JIe)KalIMX BBIIIE TJIABHOW JMAroHajld, MAKCUMAJIbHBIA — CPEIU 3JEMEHTOB, JIEKAIUX
HI)KE TJIABHOM JHAaroHad. IIoMeHsATp MecTaMM MUHUMAJIbHBIA M MAaKCHUMAaJbHbIN
3JIEMEHTBHI, BBIBECTH NOJIYYEHHYIO MAaTPUILY Ha IKPaH.

Hanucate QyHKIMIO, KOTOpasi OMpPEeNsieT, COMEPIKUT JIM TOCIEA0BATEILHOCTD IEIBIX
yucenl N, XoTa Obl TpU OTpULIATEIbHBIX YHcia. Bo3Bpatute 1 — ecnu comepxkut, 0 — B
MIPOTUBHOM CITy4ae.

Hanucate ¢yHkuMIO, KOTOpas ompenenser, SBIsSeTCs JIM MOCIeI0BATEIbHOCTh LEIbIX
gucen N 3Hakouepenyromerics. Bossparuts 1 — ecnu siBisercs, 0 — B IPOTUBHOM
ciyyae.

Hamucare  ¢yHKOMIO,  BO3BpallalONIyl0  MPOIEHT  OTPUIATEIBHBIX  YHUCEN
MIOCJIEI0BATENIBHOCTH U3 N LEIbIX YUCEN.

Hamnucare ¢yHKunio, KoTopas OnmpeaesisieT U BO3BpalllaeT CyMMY HaTypaJbHBIX YHCEI
MOCJIEeI0BATEIbBHOCTY N, TMOPSAJKOBbIE HOMEpPa KOTOPBIX SABISIIOTCS — YHUCIAMHU
duboHauum.

Hanucate ¢yHKUIMIO, KOTOpas oOmpeAenseT U BO3BpALAET pPa3HOCTh  MEXKAY
MPOM3BEACHHEM HEUETHBIX YHCEI M HaWOOJBIINM CPEAW OTPHUIATCIBHBIX YHCEI
MIOCJIEI0BATENIBHOCTHU LIeJbIX uncen N.

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS HTOIrOBOM aTTeCTAIIUU

IlepeyeHb BOIPOCOB K 3a4ETY

Ilepeuenv Komnemenyut, npogepsiemvix oyenounvim cpeocmeom: OIIK-4 — cnocoGHOCTBIO
pemarh CTaHJapTHBIE 3a/a4d MPO(ECCHOHANBHON AEATENbHOCTH Ha OCHOBE MH()OPMAIMOHHOW M
oubnuorpaduyeckoil  KyJIbTypsl €  HOpUMEHEHHMEM  HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U ¢ Y4ETOM OCHOBHBIX TpeOOBaHM MHGOPMAITMOHHON 0€30MacHOCTH (B COOTBETCTBUHU
¢ npodunsamu); [IK-4 — cnocoGHOCTBIO paboTaTh B COCTaBE HAyYHO-UCCIEIOBATEIbCKOTO U
MIPOM3BOJICTBEHHOTO KOJUIEKTUBA M PEIIaTh 33]aui MPO(EeCCHOHATBHON eI TeThHOCTH.

1)
2)

3)
4)

5)
6)

7)
8)

MatemaTuueckre ¥ TPUrOHOMETPUYECKUE PYHKIIUH.

Crpyktypa mnpocreiimeit nporpammbl Ha C++. Belpaxenus u Omnoku. OOnactu
BUIUMOCTHU. JIeKOMIIO3UIIMSI MPOrpaMMbl Ha (Dailyibl UCXOTHOTO KOJIa U 3arojOBOYHbIE
Gbaitnsl.

OYHKIMH CTaHAAPTHOU OMOIMOTEKH.

[lepemenHble, 0OBSABICHUS U ONpENENEeHUs] NEPEMEHHbIX M (YHKUUH, MHULIUAIN3AIUSL
MepEeMEHHbIX, Tio0anbHble nepeMeHHble. KoHcTanThl. OrnpeneneHre KOHCTAaHT U MX
tunbl. KoHcTanTtHble BbIpakeHus. Cratmueckue (static) u  BHemH#e (extern)
MIEpEMEHHBIE.

Pabora ¢ ¢aitnamu, TekCTOBbIE U OMHAPHBIE (hAIIBI.

OcHOBHBIE ATaNbl KOMIWISIIUKA NporpaMMbl. OMIMOKH KOMIMIIATOPAa U KOMITOHOBIIUKA.
ITpenporieccop C++. ba3oBble aupexkTHBBL. Vcmonb3oBaHUE 3arojOBOYHBIX (hailoB
(#include).

Pabota ¢ ¢aitnamu, TeKCTOBbIE U OMHApHBIE (hAIIBI.

OcHOBHbBIE MPUHIUIBI 00BEKTHO-OPHUEHTHPOBAHHOTO MPOTrpaMMHUpOBaHUs (aOCTpakLus,
MHKAICYIALUs, Hacle0BaHue, nonumopdusm). [lpumepsr abcrpakium.
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9) MakpoormnpeeneHusl.

10) bazoseie omeparopsl s3b1k0B C/C++. VcenoBubiid (if) ¥ MHOKECTBEHHOTO BBIOOpa
(switch). ITopsmok BeIYUCICHHSI MAaTEMaTHYECKUX BbIpaxeHuH. [Ipe- u mocT- HHKpeMeHT
U JICKPEMEHT.

11) O6paboTKa CHUMBOJILHBIX CTPOK.

12) Basoseie omepatopsl s36ikoB C/C++. Omeparopsl sl OpraHu3aiiy MUKIOB (C mpea- U
MOCT- yCJOBUEM), TepHapHbIii omeparop (?:). IIpeoOpa3zoBanue THIOB, MpaBHIIa
peoOpa3oBaHUs TUIIOB.

13) Tlonsitue pyHKIMM, IEpeiada MApaMeTPOB B PYHKIIHH.

14) BasoBbie THIIbI JaHHBIX. CTPYKTYPBHI.

15) Omeparnyu st paboThI ¢ OUTAMH.

16) Vkasarenu u cceiiku. OnepaTtop B3sATHS anapeca (&) u passiMeHOBaHuUs (*). MacCHBBI
yKazarenu.

17) Iloustue maccuBa, paboTa ¢ MACCHBOM.

18) Anpecnas apudmerrka. Tun void, npuBeneHue ykaszaresieir. CTaTHUECKHE MACCHBBI H
nevictBus Hax HUMH. OrepaTop sizeof.

19) Tlonsitue yka3arens, paboTa ¢ yKa3arelieMm.

20) Bugel mamsTe. JuHamudeckas mamsaTh, omepatopel new/delete  (new[],delete[]).
KoHcTaHnTHBIE yKa3aTeln/CChUIKH.

21) Omeparopsl IHUKIIA.

22) JluHaMu4ecKre MacCUBBI U AeHCTBUS Haj HUMU. OnepaTopsl new|], delete[].

23) VYcioBHBIE OIEPaTOpPhI.

24) Crpoku. Omnepammu co ctpokamu. DyHKIMU pabOTBI CO CTpOKamu: JuiMHa strlen,
CpaBHEHHUE strcmp, oObeMHEHHE Strcat/strncat, TOMCK CHMBOJIA Strchr, MOUCK MOACTPOKH
strstr.

25) Ormepaliui ¥ UX IPUOPUTETHL.

26) Kunaccel. Ionsitue kiacca, tun class. Meronsl kiacca. KiodeBoe cioBo this. Ioms
public, protected, private. OTiMuust KJIaCCOB OT CTPYKTYP.

27) Tunbsl ¥ pa3MEPHOCTh MIEPEMEHHBIX.

28) Kuaccel. KOHCTPYKTOPBI W JIECTPYKTOPBI KiaccoB. MHMIIMAMM3alns YICHOB Kiacca U
MOPSI0K MHUIIAATHA3AIINH.

29) BbIBOI TaHHBIX HA DKPaH.

30) JpyxkecTBeHHbIe Kiacchl W (GyHKIMH, KioueBoe cioBo friend. IlpuBectn mpumep
WCIOJIb30BaHUs APYKECTBEHHBIX (DYHKIINI/KIIACCOB.

31) BBojx IaHHBIX C KJIaBHATYPHI.

32) Hacnenosanue kiaccoB. UseHbl MaHHBIX M MeToAbl. OONacTH i ONpeaeTICHHUsS
3JIEMEHTOB KJaccoB (private, protected, public). OTau4ms KJIacCoB OT CTPYKTYP.

33) KoHCTaHTBI ¥ UX THITBL.

34) Bupryansubie Gyukimn. [Homumopdusm. Yucrto BupTyanbHbie GyHKIMUA. AOCTPaKTHBIC
KJIACCHI.

35) IMonsTue ykaszarens, paboTta ¢ yKa3aTeaeM.

36) Ilpenpoueccop C++. bazoBble aupekTuBhL lVCronb30BaHHE 3arojIOBOYHBIX (PaiiIoB
(#include).

37) CocraBHbIC YaCTH POTPaMMbI Ha si3bike C++.

38) Omepatopsl, meperpyska omneparopoB. OnepaTops! JocTymna K wieHam () u [].

39) CnoskHBIE THIIBI JAHHBIX, CTPYKTYPBI.

40) Ompenenenne MmakpocoB  (#define). Maxkpocsr ¢ mapamerpamu. OcCOOEHHOCTH
ucnoiab30BaHusA. OCHOBHbIE MTPUIIOKEHHSI MAKPOCOB.

KomMnonentom OPOMCIKYTOYHOI'0O KOHTPOJIA 110 AUCHUIIIINHC «SI3BIK nporpaMMupOBaHHuA

C++» gaBnsgercs pellleHue 3aJaud U3 CIHCKa 3a]ad M0 TeMaM K IMPOMEXYTOUHOM arTecTanuu U
OTBETa Ha TEOPETUUECKUN BOMpPOC. MaKcHMalIbHOE KOJIMYECTBO OAJIJIOB, KOTOPBIE CTYJEHT MOXKET
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MOJYYUTh 3a MPaBUJIBHOE pEIIeHHE 3a/auyd, COCTaBisieT 2 Oaymia. MakcHMalbHOE KOJIUYECTBO
0aToB, KOTOPBIE CTYAEHT MOXET IMOJYYHTh 3a OTBET HA KOHTPOJBHBIA BOMpOC, cocraBiseT 10
OaJlJIoB.

PeKOMeHI[aI_II/II/I I1O0 OLICHUBAHUWIO 3aJa4H:

Onucanue Bajubl
[TpenocTaBien pabOTOCIOCOOHBIN MPOTPAMMHBIN KO, CTYIEHT MOXET MOSCHUTD 2
XOJ] PEUICHHUs], 3HAeT Ha3HAYEHHUE KOMaH]l, MOXET U3MEHUTh HEKOTOPBIE YCIOBHS
10 POCch0e MPenoJaBaTesl.

[TporpamMMHBIi KOJI MOXKET OBITH HE pabOTOCIOCOOEH, OJHAKO AJITOPUTM PELICHUS 1
3a/1a4l KOPPEKTHBIN, CTYJEHT MOXET MOSICHUTh XOJ PEILEHUs, 3HaeT Ha3HAUCHUE
HEKOTOPBIX KOMaHJ.

[TporpamMHBbIii KOx HE paboTaeT, alropuTM pPELICHHS HE BEPHBIH, CTYICHT HE 0
3HAeT HAa3HAYEHUs OTAEIbHBIX KOMAH]I.

PGKOMGHZIaIII/II/I 10 OLICHHMBAHHUIO OTBETA Ha KOHTpOJIBHBIfI BOIIPOC:

Onucanue Bajbl
CryneHT BiajgeeT TEOPETUUYECKMMHU 3HAHUSAMHU [0 JaHHOMY pasjeny, uro | 8-10
MOJATBEPXKJIAETCSl €r0 OTBETAaMH Ha JIOMOJHUTENIbHBIE BOIPOCHIL, CTYIEHT yMEET
IPaBUIbHO OOBACHATH TEOPETUUYECKHM MaTepuall, WIUIIOCTPUPYS €ro MpUMepaMu;
CryneHT BiajgeeT TEOPETUYECKMMHU 3HAHUSIMU [0 JAaHHOMY pas3jeny, 4YTo o-7
HOJATBEPAKIACTCS €ro OTBETaMU Ha JIOMOJHUTENIbHBIE BOMIPOCHI, IPU OTBETE
CTYIEHT JOIyCKaeT HE3HAuUUTEIbHbIE OLIMOKH; CTYJEHT YMEET IPaBUIbHO
00BSICHATh TEOPETUUECKUIN MaTepua,

Teopetnueckuil MaTepuan He YCBOEH WM YCBOEH YAaCTUYHO, CTYIEHT HE MOKET 0-4
IPEOCTaBUTh YETKUH OTBET Ha IOCTABJIEHHBIM BONPOC; CTYIEHT 3aTpyIHSETCS
IPUBECTU IPUMEPBI, NOSICHSIIOIIME OTBETHI Ha BOIIPOCHI;

Kpurtepuu onenku:

- OIICHKAa «3a4YTeHO»: CTYACHT MOJy4u] He MeHee 5 GajuloB 3a KOHTPOJBHBIH BOIPOC, HE
MeHee | Oaia 3a KaX70€ BBIMOJHEHHOE M3 7 3a/laHuif, © He MeHee | Oayuia 3a KaKIyr U3 5
WH/MBUyaJIbHBIX 3a7a4.

- OLIEHKA «He3a4€T»: CTYCHT MOJIy4nsI MeHee 5 OalljIoB 32 KOHTPOJIbHBII BOIIPOC, HJIK MEHEe
1 6amta xoTs ObI 32 OJTHO BBINOJIHEHHOE U3 7 3ajjaHui, uiau MeHee 1 6amia xoTs Obl 32 OHY M3 5
HHAWBUAYAJIbHBIX 3a1a4.

Onenka
He3zauér 3auTeHo
® CTYJIEHT TMOJy4Yus MeHee S5 OauioB 3a | ® CTYJEHT MOJYYHJI He MEeHee 5 OajioB 3a

KOHTPOJIbHBIN BOIMIPOC; KOHTPOJIBbHBIN BOMPOC;
e MeHee 1 Oamra xors OBl 3a OOHO |® He MeHee 1 Oamia 3a Kakaoe
BBIITOJTHEHHOE U3 7 3aJaHMHIL; BBIITOJIHEHHOE M3 7 3aJaHMHIL;

e wmeHee | Oamma xors Obl 3a omHY M3 5 | e He MeHee | Oamma 3a Kaxayrlo u3 5

WHIWBUIYAJIIbHBIX 3a1a4 HHIWBHUIYAJIbHBIX 3a1a4

OHGHO‘IHBIC Cpe€acTtBa AJjid MHBAJIMAOB U JIMI C OrPaHUYCHHBIMU BO3MOXKHOCTIAMU 310POBbS
BBI6I/IpaIOTC}I C Y4C€TOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/HICCKI/IX 0COOEHHOCTEHA.

— Ipu H€O6XOJII/IMOCTI/I HHBaJIWJaM U JUIOAM C OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBbBA
MpeaoCTaBIACTCA JOIIOJIHUTCIBHOC BPEM IJIA TIOATOTOBKHU OTBETA HA D9K3aMCHC,
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— IPU TPOBEACHUM MPOIEIYphl OLCHUBAHUS PE3YIbTATOB OOYUYEHUS WHBAIMIOB M JIHIl C

OrpaHMYCHHBIMH BO3MOXXHOCTAMHU 3JO0POBLBA IPEAYCMATPUBACTCA HCIIOJIB30BAHHUEC TCEXHHUYCCKUX
CpCaAcCTB, HCO6XOI[I/IMBIX HM B CBA3U C UX NHAUBUAYAJIbHBIMU 0C06GHHOCT5IMI/I;

— IIpH HCO6XOI[I/IMOCTI/I JJIA 06y‘laIOHII/IXCH C OIrpaHUYCHHBIMU BO3MOXXHOCTAMH 310pPpOBbA H

HWHBAJIMJ0B MIpoHeaypa OUCHUBAHUA PE3YJILTATOB O6y‘-ICHI/ISI M0 JUCHUILIMHE MOXCT ITPOBOAUTHCA B
HCCKOJIBKO OTaIlOB.

[Tpouenypa omeHHMBaHHS PE3yAbTATOB OOYUEHHUS HHBAIMUIOB W JIUI] C OTPAaHUYCHHBIMU

BO3MOKHOCTSIMHM 3JI0pOBbsSI 10 JMCLHUIUIMHE IpelycMaTpUBaeT IpenocTaBieHne HH(opManuu B
¢dopmax, aganTUPOBAHHBIX K OTPAHUYCHUSAM UX 3A0POBbS M BOCHPUATHS HH(POPMAIIHH:

Jnst I ¢ HapyIIeHUSIMH 3PSHUS:

— B Ie4aTHOM (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JI1s 1L ¢ HapyIIeHUsAMHU CllyXa:

— B IIeYaTHOU (opme,

— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.

Jnst I ¢ HapyIIeHUSIME OTIOPHO-/IBUTAaTENIFHOTO aniapara:

— B miedaTHoi popme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA

o0y4aromuxcs.

5. [lepeyeHb OCHOBHOW W JOMOJHUTEIbHOW Yy4eOHOH JUTepPaTyphbl, HEOOXOAMMOM JIA

OCBOCHHUSA NUCIHHUILINHBI

5.1 OcHoBHasi JinTeparypa

1) BenonepkoBckasi, M. E. Anropurmusanus. Beenenue B s3bIK mporpammupoBanus C++
[Dnexrponnsiii pecypc] / U. E. BenoniepkoBekasi, H. B. I'anuna, JI. FO. Karaesa. - 2-¢ u3j.,
ucnp. - M. : Hanuonaneuelii OtkpbiTeiii YHuBepcurer «MHTYUT», 2016. - 197 c. -
https://biblioclub.ru/index.php?page=book_red&id=428935&sr=1.

2) Crangaptel 0hOpMIICHHUS UCXOAHOTO KOJa MPOrpaMM U COBPEMEHHBIC HHTEIPHPOBAHHbBIC
cpenbl pazpaboTKu MporpaMMHOro odecreueHus: yued.-mero. mocooue/ FO.B.KonbiioB [u
np.]. — Kpacnonap: Ky6anckuii roc. yu-1, 2015. — 111 c.

3) IMaBnosckass T.A. C/C++. IlporpamMmmupoBaHHE Ha SI3bIKE BBICOKOTO YPOBHS: IS
MarucTpoB M OakanaBpoB: y4yeOHUK ais cTyneHToB By30B / T.A. IlaBnoBckas. - CaHKT-
[TeTepOypr [u ap.]: [Turep, 2014. — 460 c.

5.2 JlonotHuTE/ILHAS IUTEPATYPA

1) Crpaycrpyn, b. f3pik nporpammupoBanust C++ i npodecCHOHAIOB [DIeKTPOHHBIH
pecypc] : yuebnoe mocobue / b. Ctpayctpyn. — DnektpoH. naH. — Mocksa : , 2016. —
670 c. — Pexxum moctymna: https://e.lanbook.com/book/100542.

2) Kopuyranosa M. P. , Manos K. C. , bonnapesa JI. B. OOBEKTHO-OPUEHTUPOBAHHOE
nporpamMmmupoBanue Ha C++:  anekTpoHHoe y4yebHoe mocobue KemepoBckwii
rocyJaapCTBEHHBIN YHUBEPCHUTET, 2015. — 196¢ . —

http://biblioclub.ru/index.php?page=book_red&id=481559&sr=1

5.3. llepuoguyeckue u3IaHus:
1. Ilpuknannas uapopmaTHKa
2. TlpobGnemsl iepenadn HHPOPMAITUU
3. IlporpaMMHBI€ POTYKTHI U CUCTEMBI
4. TlporpammupoBaHue
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http://biblioclub.ru/index.php?page=author_red&id=175733
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=publisher_red&pub_id=15522
http://biblioclub.ru/index.php?page=book_red&id=481559&sr=1

5. COMPUTATIONAL NANOTECHNOLOGY (BBIYMCJIMTEJIBHBIE
HAHOTEXHOJIOI'MN)

6. COMPUTERWORLD POCCHA

7. WINDOWS IT PRO /RE

6. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «MHTepHeT»,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS TN CIIUTTUHBI

1) beepu Crpayctpymn. 3sik mporpammupoBanus C++. [DieKTpoHHBIH pecypc]. —
http://lwww.8361.ru/6sem/books/Straustrup-Yazyk _programmirovaniya_c.pdf

2) ChnpaBoyHMK 1O S3bIKy mporpammupoBanusi C++. [DiekrpoHHblii pecypc]. —
http://en.cppreference.com/w/cppl

3) E.B. MscuukoB. S3bik mporpammupoBanus C-++. [DeKTpoHHBIH pecypc]: 3IEKTPOH.
yueb. mocobme, 2011. —  http://repo.ssau.ru/handle/Uchebnye-posobiya/Yazyk-
programmirovaniya-C-Elektronnyi-resurs-elektron-ucheb-posobie-55229

4) PykoBoacTBO 10 s13bIKY nporpammupoBanus C++ (https://metanit.com/cpp/tutorial)

7. MeToauyecKkue yKazaHus AJsl 00y4ar0LIUXCs M0 OCBOEHUIO TUCIHUTLIUHBI

[To xKypcy nmpeaycMOTpeHO MPOBEICHUE JIGKIIMOHHBIX 3aHATHHA, Ha KOTOPBIX Ja€TCs OCHOBHOM
CUCTeMAaTHU3UPOBAaHHBIA MaTepua, J1a00paTOPHBIX 3aHATUN, HA KOTOPBIX MPUBOISATCS MPUMEPHI
peIIeHHIA 3a/1a4 110 OCHOBHBIM y4eOHBIM TE€MaM, BBITIOJIHIIOTCS Ha KOMIIBIOTEPE C MCIIOJIb30BaHHUEM
cpenbl mporpammupoBanus MS Visual Studio (vmu anamorudHoi), HTOroBOro 3a4éra. BaxkHenmmm
ATANoOM Kypca SIBISIETCS CaMOCTOsITeNIbHasl paboTa Mo JTUCIUILIMHE C MCIOIB30BaHUEM YKa3aHHBIX
JTUTEPaTypHBIX UCTOYHUKOB U METOJIMYECKUX YKa3aHUU aBTOpa Kypca.

[Ipu camocrosiTenbHOM paboTe CTYACHTOB, HEOOXOAUMO U3YUHUTh JUTEPATYPY, MPUBEIACHHYIO
B TEpPEUHSAX BBIIIE, /Ui OCMBICICHHUS BBOJMMBIX MOHATHUHN, aHAIN3a MPEAJIOKEHHBIX MOJXOI0B U
METOOB pa3paboTKu mporpamm. Pa3pabareiBas perieHne HOBOHM 3afadyd, CTYIEHT JOJDKEH yMETh
BbIOpaTh 3 (dEeKTUBHBIE M HAJXKHBbIE CTPYKTYPbl JAHHBIX IS TPEACTaBICHUS HH(OpMAINH,
o100paTh COOTBETCTBYIOLIME QITOPUTMBI JJIi UX OOpabOTKH, ydecTb cHenupuKky s3bIKa
IpOrpaMMUpPOBaHUs, Ha KOTOpoM Oyner BblMoJMHeHa peanu3anus. CTyAE€HT JODKEH YMeTb
BBITIOJIHATh TECTHPOBAHUE M OTIAIKy AJITOPUTMOB PEHICHHUS 3a/1ad C IEJIbl0 OOHApyKeHHUS U
YCTpPaHEHUs B HUX OIINOOK.

B kauecTBe cHCTeM MNPOrpaMMHPOBAHUS JUIS PpEIICHUS 3aad M HM3YYCHUS METOJO0B W
aJITOPUTMOB, TIPUBEAEHHBIX B JIEKLUAX, PEKOMEHIYETCS MCIIOJIb30BaTh HA MPAKTHUUYECKUX 3aHITUAX
W MPH CaMOCTOSTENIBHOM paboTe Takue cpeabl pa3padorku, kak MS Visual Studio, Code Blocks,
Dev C++. [lnsg > dexTuBHOrO NporpaMMUpOBAaHUS PEKOMEHJIYEeTCS HCIOJIb30BATh BCTPOCHHBIE
ortnamunkn. Bugpl, popmer CP, hopMbI KOHTPOIIS IPUBEIEHBI BBIIIE B JAHHOM JJOKYMEHTE.

JUis Jydinero OCBOEHMs IUCHMIUIMHBI NpH 3amuTe JIP cTyneHT OomKeH OTBETUTh Ha
HECKOJIbKO BOIPOCOB M3 JIEKITMOHHOW YaCTH Kypca.

B ocBoeHHMHM IUCIUIUIMHBI WHBAIAJAMHU M JIMIAMH C OTPAHMYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl OONbIIOE 3HAYEHHE HUMEEeT WHAMBHAyaJlbHas YyuyeOHas palboTa (KOHCYNbTALUU) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHUE yUeOHOTo MaTepuania.

WupuBuayanbHbIE  KOHCYJIBTAllMM TI0  TPEAMETY  SBISIOTCS  B&KHBIM  (DaKTOPOM,
CIMOCOOCTBYIOIIMM HWHAWBUAYAIN3aLMU OOYYEHUS M YCTAHOBJIEHHMIO BOCIHUTATENBLHOI'O KOHTAKTa
MEXIy TpenojaBareeM W OOYyJaloImUMCs WHBAIAIOM WM JIUIOM C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSL.
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8. IlepeyeHb HHQOPMALUOHHBIX TEXHOJOTHI, HMCHOJIb3yeMbIX NPH OCYLIECTBJECHHH
o0pa30BaTe/IbHOIO Mpouecca Mo JHCUUIIINHE

8.1 llepeuenb HHGOPMAIUMOHHBIX TEXHOJIOT Wil

— HpOBepKa JOMaIIHUX 3a,Z[aHI/II71 1 KOHCYJIbTUPOBAHUE ITIOCPEACTBOM 3JICKTpOHHOﬁ IIOYTHI.
— Hcnoap3oBanue SJICKTPOHHBIX Hpe3eHTaum”1 IIpU IMPOBCACHNHU JICKIIMOHHBIX 3aHATHUH.

8.2 [lepeuenb HeE0OXOAUMOI0 NMPOTrPAMMHOT0 OOecredeHust
— Cpena paspaborku MS Visual Studio (mnu Code Blocks, Dev C++).

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

1) Dnekrponnas budaunoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)
2) CmpaBouno-npaBoBas cucrema «Koncynsrant I[Tnrocy (http://www.consultant.ru)

9. MarepuajibHO-TeXHUYECKASs 0a3a, HeoOXoaAuMAas hif) §: OCyLIECTBJICHUSA
00pa3oBaTeILHOIO MPoIEecca MO JUCHUILIHHE

MaTepI/IaJIBHO'TeXHI/ILICCKOG obecmeueHue JUCIMITIIMHBI 1

Ne Bun pabor
OCHAILIEHHOCTh
1) Jlexumonnble 3aHsATUS | JIGKIIMOHHAs ayAUTOpUs, OCHAIEHHAs [MPEe3eHTAI[MOHHOM
TEXHUKOH  (IIPOEKTOp, OSKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM MporpaMMHbIM obecriedennem (I10)
2) JlaGopatopusbie 3ansTus | JlabopaTtopusi, yKOMIUICKTOBaHHAs CIEHHUATU3UPOBAHHBIMU

TEXHHUYCCKUMH CPEICTBAMU OOYYEHHs] — KOMIIBIOTCPHBIH
KJIaCC, C BO3MOXKHOCTBIO TMOJAKIIIOYCHUST K ceTu «HTepHeT»,
OpOrpaMMOil  3KpaHHOTO  YBEJIHYCHHS ©  OOECIeYEeHHbIH
JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEeILHYIO
Cpeny YHUBEpCUTETa

3) |T z
) PYIIIOBBIC Aynutopusi  (KaOuHET), YKOMIUIEKTOBaHHAasi MapKepHOMH

(MHIUBH Iy aTIbHBIE) .
JIOCKOM M OCHAIIEHHAs! KOMIIBIOTEPOM.

KOHCYJIbTallH

4) Texkymuii ~ KOHTpOJb, | AyIUTOPHSI, YKOMIUIEKTOBAaHHAs TEXHUUYECKHMMH CPEACTBAMU
IPOMEXKYTOUHAs o0y4yeHHsI —  KOMIIbIOTEpAaMH C  COOTBETCTBYIOIIUM
aTTecranus IPOrpaMMHBIM 00ecriedYeHHEM

5) CamocrosiTenbHas Kabuner nns camocTtosTenbHOW paOOThI, OCHAIIEHHBII
pabota KOMITBIOTEPHOH TEXHUKOM C BO3MOKHOCTBIO IOJKJIIOUEHUS K

cetu «VHTEpHET», NPOrpaMMON SKPAaHHOI'O YBEIUYECHUS U
00€CIEeYeHHbIH JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30oBaTeNbHYIO CPEAY YHUBEPCUTETA.
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