(DMO Tacka anepbesny YUPECKACHUE BBICIICTO O6pa30BaHI/I$I

[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdopma HMWO denepanbHOE rocyIapCcTBEHHOE OOKETHOE 00pa30BaTeIbHOE
«Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

Jomxhoctb: Pektop

[lara rjongy NEBIL 08.04.7 6 404 " "

0uasi Iporpam 15(91(71 J'II/IHI)I TexHoIOrHS IpOorpaMMHUpPOBaHHS Ha s3bike C++" 10 HAPaBICHUIO MOJTOTOBKH
Yhukafib "NHM&H%MM@M I”fﬁO(’B,Ol 'MatemaTrka U KOMIIBIOTEPHBIC HayKU'" HanpaBieHHOCTH (Tpoduino) MaremaTuueckue crp. 1
04(199d8bfb98%96%@4&@9&%&1@%@@%ﬂameqmnbﬂmx u npukiaaneix uccnenoBanuax ®I'bOY BO «Uenl'Y»

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*
TexHon0THS MPOrpaMMUpPOBaHUS Ha s3bike C++

HampaBienue moaroToBku (coenuajlIbHOCTD)

02.03.01 MaremMarrka U KOMIOBIOTEPHBIE HAYKH

Hanpasnennocts (mpoduiinb)

MaremaTu4eckue u KOMITIBIOTCPHLIC MCTOJIbI B ShYHZ!aMGHTEUIBHBIX U IIPUKITATHBIX

HCCICAOBAHUAX

[IpucBanBaemas kBanupukanus (CTENEHb)

Oakaias

®dopma 0OydeHHs

Oo4dHasd

I'on(b1) HAGOpa 2026

*Pabouas mporpaMMa JUCHUTLINHBI (MOIYINS) afanTHPOBAHA IJIsl MHKITIO3UBHOTO 00Yy4eHHUS
WHBAIUAOB U JIUI] C OTPAHUYECHHBIMA BO3MOKHOCTSIMA 3JJ0POBbS

Yeassounck 2026 .

© ®I'BOY BO «Henl'V»



MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pa6ouast nporpamma auciuuinHe! " TeXHOIOTHS IPOrpaMMUpOBaHus Ha si3bike C++" 110 HaIlpaBIICHUIO TTOTOTOBKI
(cnermansHocth) 02.03.01 "MaTemaTnka U KOMITBIOTEpHBIC HAYKU'" HalpaBiIeHHOCTH (TIpodrino) MaTtemaTiyeckue cTp. 2
¥ KOMITBIOTEPHBIE METO/BI B pyHIaMeHTaIbHBIX U NpUKIaaHbIX uccienoanusix GI'BOY BO «Uen 'Yy

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TunoBbIe KOHTPOJIHHBIC 3aJJaHUS U UHBIC MaTEpHUAIIbI JUIsl TEKYILEH aTTeCTalluu
6.3. TunoBbIe KOHTPOJILHBIE BOMPOCHI U 33JIaHUs JUIsl TPOMEKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auciuuinHe! " TeXHOIOTHS IPOrpaMMUpOBaHus Ha si3bike C++" 110 HaIlpaBIICHUIO TTOTOTOBKI
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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II)IO OCBOCHMA JUCHUIIIINHBI ABJIACTCA (bOpMI/IpOBaHI/IC KOMILJICKCa 3HaHI/II71, yMeHI/IfI 1 HABBIKOB IIO TCOPCTUUCCKHUM U
IMPUKJIAJHBIM OCHOBAM aJITOPUTMU3AIUU U IPOTPAMMUPOBAHNA U UCIIOJIB30BaHUSI COBPECMEHHBIX A3BIKOB
IporpaMMHUpPOBaHUA U CTaHAAPTHBIX 6H6HHOTCK, a TaKXKe (I)OpMI/III)OBaHI/IC yMCHI/Iﬁ 1 HAaBBIKOB I10 MCITIOJIb30BAaHUIO yCTpOﬁCTB
H pECYpPCOB KOMIIBIOTCPA Ha A3BIKEC BBICOKOI'O YPOBHSI.

OCHOBHBIMH 3aJladyaMU U3ydCHUA JUCHUIIIINHBI SABJIAIOTCA:

- H3y4eHHE METOJIOB, CIOCO00B U CPECTB pa3pabOoTKH MPOrPaMM C HCHOIBb30BAHUEM TEXHOJIOTHUI CTPYKTYpPHOTO U
MPOLIEAYPHOTO MPOTPaMMHUPOBAHUS Ha s13bIKax nporpammupoBanus C u C++ s popmupoBanus 0asuca Uit H3ydeHUs
TIOCITEYFOMNX AUCIUTLIIH;

- N3y4EHHE OCHOBHBIX aJITOPUTMHYECKUX KOHCTPYKIHUH, TUIIOB IaHHBIX M BUIOB MaMSITH, OCHOBHBIX (DYHKIIH CTaHAAPTHOM
6ubmoTekn s361ka C M HEKOTOPBIX KitaccoB C++, MoTydeHne HABBIKOB MX MIPUMEHEHHUS [UIS pelIeHNs IPaKTHISCKHX 3a/1a4;

- UIBYUCHUC APXUTCKTYPbI KOMIIBIOTCPOB U NPCACTABJICHUSA JaHHBIX B ITAMATH,

- UIBYYCHUEC OCHOBHBIX I/IHTCp(I)eI‘/'ICHLIX CHUCTEM KOMIIBIOTEpA U OpraHru3anunu BHEITHEH aMAaTH;

- pa3pabOTKa MPOrpaMMHBIX CHCTEM, UCIIOJIB3YIOIIUX OCHOBHBIE PECYPCHI KOMIIBIOTEPA, HA COBPEMEHHBIX S3BIKAX
[IPOrpaMMUPOBAHMUSL.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 IMCUUIUIMHE HAIpaBJICHbI HA JOCTHKCHUC WHAUKATOPOB!:

OIIK-4.1. JleMOHCTpHpYET 3HaHHE TEOPUHU ANTOPUTMOB, METOJIOIOTHH M TEXHOJIOTHH NIPOTPaMMHUPOBAHUSL.

OIIK-4.2. JIleMOHCTpHpYET yMEHUS HAXOUTh, aHATM3UPOBATh, PEATN30BBIBATE IPOTPAMMHO MaTEMATHUECKUC ATOPUTMEL, B
TOM 4HCJIE C IPUMEHEHUEM COBPEMEHHBIX BBIYUCIUTENBHBIX CUCTEM

OIIK-4.3. ImeeT mpakTHUECKUIl ONBIT IPOrPAMMHOM pean3alui MaTeMaTHUECKUX aITOPHTMOB.

OIIK-6.1. JIleMoHCTpHpYET 3HAHHE OCHOB TEXHOJIOTHI IPOTPAMMHPOBAHNSA U OA3UCHBIX aITOPUTMOB.

OIIK-6.2. JIleMOHCTpHpYET yMEHHS pa3padaThIBaTh aNTOPUTMBI M KOMITBIOTEPHBIE IPOTPAMMEI.

OIIK-6.3. VimeeT mpakTHUeCKHe HABBIKK Pa3pabOTKH KOMITBIOTEPHBIX IIPOTPaMM.

[TK-2.1. OGnagaeT 3HAaHUAMH O CYLIECTBYIOIINX THIIOBBIX IA0JIOHAX IPOSKTHPOBAHMS IPOTPAMMHOTO 00ECIICUCHHS; O
METO/aX M CPEJICTBA MPOSKTHUPOBAHUS IPOTPAMMHOTO 00ECIICUeHNsI, CTPYKTYpaxX JaHHBIX, 0a3 TaHHBIX.

ITK-2.2. JIeMOHCTpUpPYET YMEHHUS: IPUMEHATH THITOBBIE PEIICHUsI, ONOIMOTEKH TPOTPAMMHBIX MOIYJIEH, IIa0J0HBI, KJIaCChl
00BEKTOB, HCIIOJIb3yeMbIE ITPU Pa3paboTKe MPOrPaMMHOTO 00CCICUCHNST; IPHMEHSTH METO/IbI M CPE/ICTBA MPOCKTUPOBAHHUS
OPOrpaMMHOr0 obecredyeHs, 6a3 JaHHBIX, CTPYKTYP AAHHBIX; IPUMEHSTH METOBI M CPEACTBA CO3MAHUSI TIPOrPAMMHOTO
obecreuenus.

ITK-2.3. imMeet npakTU4eCcKuii ONBIT (HABBIKK): IPUMEHEHUSI CTAHAAPTHBIX aJlTOPUTMOB IIPH MPOSKTUPOBAHUH U CO3IaHUU
MPOrpaMMHOTO 00ecIieueHNs; pa3paboTKU U peai3anis alrfOpUTMOB PEIICHHS 3a/1ad B COOTBETCTBHH C TIOCTABICHHBIMHU
YCIIOBUSIMH; UCTIOJIb30BAHMSI METOIOB M IPHEMOB aJITOPUTMHU3AINH MTOCTABICHHBIX 3371a4.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII

Iuxr (pazmen) OITOIT: b51.0.05

2.1 TpeGoBaHus K NpeIBaPUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

I/ISY‘{CHI/IIO JAUCHUIUIAHBI JOJDKHO NPEAIIECCTBOBATH MOJYIYCHUE CTYACHTAMHU 3HAHMH 0 IIKOJIbHOMY KYpCY I/IH(I)OpMaTI/II(I/I.

Hudopmaruka

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEE:

Jucnumuinza sBAsSETCsS OCHOBOM Ul IOCIEAYIOIEro N3y4eHUs TUCLUIUINH, CBI3aHHBIX C IPOIPaMMUPOBAaHUEM, T.K.
(hopMHpYyeT IPaKTHIECKIE HABBIKM HCIOIb30BAHUS B IPO(DECCHOHATBHON AESTETEHOCTH COBPEMEHHBIX METO/IOB
[IPOrPaMMUPOBaHUS.

3HaHMS ¥ HABBIKH [0 3TOW AUCHHUILTHHE UCTIONB3YIOTCS B JalbHEHIIIEM MPH HAMMCAHUU KYPCOBBIX M KBATU(HKAIUOHHBIX
paboT.

Texuonorust 6a3 JaHHBIX

YueOHast mpakTHKa (IPaKTHKA ITO0 IPOTPaMMHPOBAHHIO)

[Mporpammuposanue Ha Python: OMONMHOTEYHBIC TEXHOIOTUT
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

OIIK-4: Crioco6eH HaX0AUTh, AHAJIN3MPOBATh, PEAJIM30BbIBATH IPOrPAMMHO U HCIOJIb30BATH HA MPAKTHKE
MaTeMaTHYeCKHe AJITOPUTMbI, B TOM YUCJI€ C IPUMEHCHUEM COBPEMEHHbIX BLIMHCIUTEJIbHBIX CUCTEM

3HaTh:

OCHOBHBIE METOIBI cOOpa ¥ aHaln3a HH()OPMAIIHH, CITOCOOBI (POpPMaTH3aINK IIETH U METOJIBI €€ JIOCTUKECHUS

YMeTh:

AaHaJIM3UpPOBaTh, O606H.IaTB 1 BOCIIpMHHUMAThb I/IH(bOpMaI_II/I}O; CTaBUTH LICJIb U (bOpMyJ'II/IpOBaTB 3aJ1a4yd 1Mo €€ TOCTHXXKCHUIO

Baanernb:

OCHOBaMH IporpaMMnupoOBaHus, HaBbIKaM1 pa6OTLI B CCTU

OIIK-6: Cnioco0en pa3padaTbiBaTh aJIrOPUTMBbI U KOMIIbIOTEPHbIE MPOrPaMMbl, IPUTOAHBIE 1JIS1 IPAKTHYECKOI 0
NPpUMECHECHUSA

3HaTh:

OCHOBHI TCOPHH AJITOPHUTMOB ¥ €€ IPIMEHEHHST; CHHTAKCUC, CEMaHTHKY M ()OPMAJTbHBIE CIIOCOOBI OITUCAHHS AJITOPUTMOB;
OCHOBHBIC CTPYKTYPHI TaHHBIX, MEXaHU3MBI HX PeaT3alii U METOABI PaOOTHI ¢ HUMH; OCHOBHBIE METOIBI ITIOVUCKA 1
COPTUPOBKH JAHHBIX.

YMmerb:

OlleHUBaTh 00BeMbl 00pabaTeiBaeMOil HHYOPMAIIH U BEIYUCIUTENBHYIO CJIOKHOCTD QJITOPUTMOB; BEIOUPATh
COOTBETCTBYIOIINE CTPYKTYPHI ISl OPTaHU3ALMN JaHHbIX.

Baaners:

0a30BBIMH METOAaMH pa6OTLI CO CTPYKTypaMH JaHHBIX, 3(1)(1)CKTI/IBHBIMI/I croco0amu MoucKa u COPTHUPOBKH JaHHBIX.

IIK-2: CnocoGeH ucnob30BaTh 0a30Bble MaTeMaTHYeCKHe 3HAHUS U HHGOPMALMOHHBIE TEXHOJIOTHU NIPH
NMPOEeKTHPOBAHUM MPOrPaMMHOI0 ofecneveHust

3HaTh:

coBpemenHbie IDE

Ymers:

UCIONb30BaTh coBpeMeHHble IDE

Baaners:

MpoTrpaMMHUpPOBaHUs B coBpeMeHHbIX IDE

B pesyibTaTe 0cBOCHHS JUCHMILINHBI 00yYAaI0LIUICS J0JKEH

3.1 |3narh:

3.1.1 | ocHOBHBIE MeTOIbI COOpa U aHAIH3a UHPOPMAIINH, CIIOCOOBI (POPMATTU3AIMH IEITH U METOJIBI €€ TOCTIKCHNS;

3.1.2 | OCHOBBI TEOPHH ANTOPUTMOB U €€ IPUMEHEHHS; CHHTAKCUC, CEMAaHTHUKY U (pOpMajbHbIE CIIOCOOBI ONMMUCAHNUS
AJITOPUTMOB; OCHOBHBIE CTPYKTYPBI JAaHHBIX, MEXaHU3MbI UX PEATM3ALMN U METO/IbI PA0OTHI C HUMH;
OCHOBHBIC METOJIBI TIOMICKA M COPTHPOBKHU TaHHBIX;coBpeMeHHbIe IDE.

3.2 | YMmeTh:

3.2.1 | aHanm3upoBaTh, 0000IATh M BOCIPUHUMATE HH(OPMAIIHIO; CTABUTH Leb U (OPMYIHPOBATh 331a4H 110 €€
JIOCTHKEHHIO;

3.2.2 | oueHnBaTh 00BEMBI 00padaTEBaeMOi HH(GOPMAIINH M BEIYUCIUTENBHYIO CIIOKHOCTE aJITOPUTMOB; BEIOMpATh
COOTBETCTBYIOIIHE CTPYKTYPHI AJIsI OPTaHU3AINH JaHHBIX,

3.2.3 | ucnons3oBatk coBpeMeHnHble IDE..

3.3 | Bmagern:

3.3.1 | ocHOBaMH MPOTrPaMMHUPOBAHHUS, HABBIKAMU pa0OTHI B CETH;

3.3.2 | 6a30BBIMH METOZaMHU PabOTHI CO CTPYKTYpaMH JaHHBIX, 3((QEKTUBHBIMHU CIIOCOOAMU ITONCKA U COPTHPOBKHI
JIaHHBIX;

3.3.3 | nporpammupoBanus B coBpeMeHHbIX IDE
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY IIaHy : 216 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 118 9K3aMeHBI 2
caMocCTosiTeNbHas paboTa : 76,5 3aueThl |
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 121,5
UKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. OcHOBHBIE KOHCTPYKIIMU MPOrPaMMHPOBAHMS

1.1 Mogens Beraucnurens. Apxutekrypa Gor Helimana. VicmomHUTEIBHBIN 1 4 J1.1J12.1 J12.2
MK nponeccopa. [lapagurmel nporpammmupoBanus. Kiaccupukanuu J2.3J12.4
ATII. Cocras SI1: andasur, JiekceMbl, CHHTAKCHC, ceMaHTHKa. CriocoObI 21
OTIMCAHMsI CHHTAKCHCA BEICOKOYPOBHEBBIX SI3BIKOB MTPOTPAMMHUPOBAHHUSL.

CucteMsl mporpaMMmupoBanus /Jlex/

1.2 Beenenue B 51361k C/C++. CtpykTypa nporpamMmsl. neHTHGHKATOPBHI, 1 6 J.1J12.1 J12.2
BBIpKEHHS U oriepaTopsl. [IpocTsie Tumbl naHHbIX. [l0TOKOBEIH 1 J2.3J12.4
(opMaTHEIN BBOA-BBIBOT /JIek/ o1

1.3 VYcnosusie oneparopbl. Oniepatopsl nukia /Jlex/ 1 6 JIL.1JI2.1 J12.2

J2.3J12.4
21

1.4 CrnoxxHble TUTIBL JaHHBIX. CTPOKH 1 MacCUuBBL. CTPYKTYpHI U 1 8 JITL.UJI2.1 J12.2
ob0beauHeHus /JIex/ J12.3712.4

€

1.5 DyHKINU U UX TapaMeTphl. JIokanpHbIe U TI100aIbHbBIE TEPEMEHHBIE. 1 6 JI.1J12.1 J12.2
Pexypcus /Jlex/ J2.3J12.4

31
1.6 ®Daiiner 1 motoku /Jlex/ 1 4 JIT.1J12.1 J12.2
J2.3J12.4
21
1.7 OO0OBsBICHUE TEPEMEHHBIX, BBOJI-BBIBOJI, YCIOBUS, KB /J1ab/ 1 6 JI.1J12.1 J12.2
J12.3712.4
03 D4
1.8 CuMmBoIIBL U cTpoku /J1ab/ 1 4 JI.1J12.1 J12.2
J2.3J12.4
313354
1.9 Maccussr /J1a6/ 1 8 JI1.1J12.1 J12.2
J2.3J12.4
2102354
1.10 | Oynxuun /J1ab/ 1 4 JI1.1J12.1 J12.2
J12.3712.4
01 54
1.11 | PexypcuBHbIe mporpammsl /J1ab/ 1 4 JI.1J12.1 J12.2
J2.3J12.4
3354
1.12 | Pabora c daitmamu u moroxamu /J1ad/ 1 8 JI1.1J12.1 J12.2
J2.3J12.4
33 54
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1.13 [ OcHOBHBIE KOHCTPYKIIUU MPOTPAMMHUPOBAHUS 1 39,8 JIT.1J12.1 J12.2
Cnioco0bl BHyTpeHHEH COpTUPOBKU MaccuBOB /Cp/ J2.3J12.4

21022
Pa3nen 2. AIropuT™Msbl U CTPYKTYPbI JaHHBIX

2.1 VYkazatenu. J[unamudeckue nepeMeHHble. Peanuzaius CliicKoB, JepEBLEB 2 4 JIT.1JI1.2J12.1
u rpadoB Ha ykazarteisix /JIex/ J2.2J12.3 712.4

€}

2.2 Bbubmmotexu STL. [apsr. Ctpoku. Cnucku. Cteku. Ouepenu. Bekropa. 2 8 JI.1J12.1 J12.2
MmuosxecTBa. OToOpaskeHUs. X3UI-TaOIUIBL. ATOPHTMBI. J2.3J12.4
Urepatopsr /JIex/ 21

2.3 Jlambna-¢ynxmwm. [Tepeonpenenenue onepatopos. JmiuHHAAS 2 4 JI.1J12.1 J12.2
apucdmernxa /Jlex/ J12.3712.4

21
2.4 Pabora co cTekamu, CIUCKaMH, OYepeIsiMH, TeKaMH, BekTopamu /J1ab/ 2 8 JI1.1J12.1 J12.2
J12.3712.4
24
2.5 Bunapusie nepesbs /J1ab/ 2 10 J1.1J12.1 J12.2
J2.3J12.4
€]

2.6 MHoxecTBa set 1 xam-maccuBbl unordered_set, 0TOOpaskeHHUs map u 2 6 JIT.1JI2.1 J12.2

unordered_map /J1a6/ J2.3J12.4
D124
2.7 Jlambaa-¢yHKIMH, IepeonpeieNieHie ONepaTOPOB, JITHHHAS 2 10 JITL.UJI2.1 J12.2
apudmernka /J1ad/ J12.3712.4
24
2.8 Hcnonp3oBanue kinaccos u anropurmos STL /Cp/ 2 36,7 J1.1J12.1 J12.2
J2.3J12.4
€]
Pazgen 3. Dx3amen
3.1 /Dx3amen/ 2 18 JI.1J12.1 J12.2
J2.3J12.4
212233 24
Pa3nen 4. Unast KOHTaKkTHas padora
4.1 WHnuBuayanbHble KOHCYIbTALMH, TEKYLHH KOHTpob /UKP/ 2 3.3 JI.1J12.1 J12.2
J12.4
4.2 WupuBuaya bHbIC KOHCYIBTAINH, TEKYIHA KOHTPoJb /MKP/ 1 0,2 JIT.1J12.1 J12.2
2.4

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

KoHnTponbHas pabora
Tect

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSl U UHBIC MaTEPHAJIbI 1 TeKyllleﬁ aTTeCTAallui

KontponsHas pabora.
3anmaun: ipc-107, ipc-174, ipc-731, ipc-1726, ipc-1758

Cl"pyl'IHI/IpOBaHHLIG o TeMaM Ha60pBI 3aJ1a4 C aBTOMATHYECKOM HpOBepKOfI Ha TECTOBBIX BXOJHBIX JaHHBIX Ha CaTax

https://acmp.ru u https://ipc.susu.ru

6.3. TunoBbIe KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOM aTTeCTALUH

Tect mo si3p1Ky C++ http://moodle.uio.csu.ru/mod/quiz/view.php?id=32656

[TepeyeHb BOMPOCOB K 3a4eTy

1. CrpykTypa mporpamMMsl (Ha mpumepe C++).
2. OcHoBHBIE BHIIBI JiekceM yHUBepcanbHbIX SI1 (Ha mpumepe C+).
3. Bripaxenus si3p1ka mporpaMMupoBaHusi (Ha mpumepe C++).

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auciuuinHe! " TeXHOIOTHS IPOrpaMMUpOBaHus Ha si3bike C++" 110 HaIlpaBIICHUIO TTOTOTOBKI
(cnermansHocth) 02.03.01 "MaTemaTnka U KOMITBIOTEpHBIC HAYKU'" HalpaBiIeHHOCTH (TIpodrino) MaTtemaTiyeckue crp. 7
¥ KOMITBIOTEPHBIE METO/BI B pyHIaMeHTaIbHBIX U NpUKIaaHbIX uccienoanusix GI'BOY BO «Uen 'Yy

4. Wnentnduxaropsl, 00acTH BUANMOCTH Jekaapanuii (Ha npumepe C++).
5. BBog-BeBog B C++ u B C.

6. OcHoBHbIe onepaTopsl yHHBepcasbHbIX Al (Ha mpumepe C++).

7. INonsTre THIA TaHHBIX, KiIaccudukamys THIOB (Ha mpumepe C+t).

8. IpocTsie THIBI AaHHBIX s3bIKa CH+.

9. Ctpoku B C++.

10. Maccussl B C++.

11. Crpykrypsl B C++.

12. Oynkuun. OOBsBIEHUE, ONKCAHKE, BBI3OB.

13. MexaHU3MBI Niepejadll JaHHBIX H3/B (DYHKIUH: MMapaMeTphl 1 Bo3BpamiaeMoe 3HaueHne. CrocoObl mepenayn
mapaMeTpoB.

14. Iortoxu u ¢aiiner B C++. Cxema obpamieHus k ¢ainam.

[TepeueHn BONPOCOB K HK3aMEHY

1. Apxurektypa (o Hefimana. CermeHTams mporpaMMsl. VICTIOITHUTENBHBIA UK IPOIIEccopa.
2. IMapapurms! nporpammupoBanust. Kiaccugukary sS35IK0B IPOrpaMMHUPOBaHHUS.
3. CocTaB s3bIKa IIPOrPAMMUPOBAHHMS: AJI(aBUT, JTEKCEMbI, CHHTAKCUC, CEMaHTHKA.
4. CucremMbl TPOrpaMMHPOBAHUS: OTIPEAEIeHHE, COCTaB, cXeMa PadoTHI.

5. TexHOTOTHYECKUI IUKI Pa3pabOTKU MPOTPaMM.

6. Krnaccudukarus mporpaMMHBIX OIIHOOK.

7. CrpykTypa mporpamMMsl (Ha mpumepe C++).

8. OcHoBHBIE BHIBI JekceM yHHBepcanbHBIX SI1 (Ha mpumepe C++).

9. BeIpakeHust A3bIKa IPOrPAMMHPOBAHHUS.

10. WnentudukaTopsl, 001acTH BUANMOCTH JIEKIapaIii.

11. OcHOBHBIE omepaTops! yHUBepcanbHbIX SI1.

12. [NonsTne TMMa AAHHBIX, KIACCU(PHUKAINS THIIOB.

13. BBon u BeiBoa B C++ uepe3 MOTOKH.

14. OyHKIMK (HOPMATHOTO BBOJA-BHIBOJIA.

15. Hukisl ¢ IpeayciloBUEM U C IOCTYCIIOBHEM.

16. Huxosr for.

17. MaccuBbl U KOHTEHHEpPEHI array.

18. Crpoxu. MaccuBsl char 1 KOHTeifHepH! string.

19. Oynakunn. OOBsBICHUE, ONMKCAHKE, BBI30B.

20. MexaHn3Mbl Hiepeladl AaHHBIX M3/B (yHKIMK: IapaMeTpsl U Bo3BpaiiaeMoe 3HadeHue. CriocoObl nepenayun
apameTpoB.

21. CTpyKTypBL.

22. OO0benuHEHHNS.

23. Vkazatenu. J[uHaMuueckoe BBIJEICHUE U OCBOOOXKICHUE TTaMSITH.

24. JIByMEpHBIE MacCHUBBI.

25. @aiinel. Cxema oOpameHus IPOrpaMM K (aimam.

26. CTpOKOBBIN BBOJ U BBIBOJI.

27. bubimorexa STL. Anantep stack.

28. Konreiineps! vector, list, queue, deque. Mtepatopsr.

29. Komntelineps set, multiset, unordered_set.

30. KownTetineps! pair, map, multimap, unordered map.

31. Ananrep Dbitset.

32. BbazoBble (yHKIINH U aNTOPUTMBI PabOTHI ¢ KOHTEHHEpaMH.

33. JIamOna-hynkuun.

34. ITepeomnpenenenue onepaTopos.

ITprMepbl IPOCTHIX 3a/1a4 K SK3aMEHY
1) VICKITIOYNTE M3 CTPOKHM TPYIIIEI CHMBOJIOB, PacIloJIOXKEHHBIE MeXTy ckoOkami (,). CaMu ckOOKH TOXe JOJKHBI
ObITH HCKITIOUEHBL. [Ipeamonaraercst, 9To BHYTPH KaXI0H Mapbl CKOOOK HET APYTHX CKOOOK.
BBo: B nepBoii cTpoke coepKUTCs MOCIEI0BATEIbHOCTh CHMBOJIOB, OKaHYHMBAOIIASICSl CHMBOJIOM IIEpEX0/ia Ha HOBYIO
cTpoky. JlnmHa nocnenoBaTeNbHOCTH HE MpeBbIaet 256.
BEIBO/I: BEIBECTH M3MEHEHHYIO CTPOKY.

IIpumep BBoma: Textl (text2) text3. [Ipumep BeiBoma: Textl text3.

2) Jlansr HatypansHble gncna a,b (1< a < b < 1000 ). [ToxydnTs KOIHYIECTBO BCEX NMPOCTBIX YHCEN, BXOJSIINX B
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JManasoH [a;b]
[Tpumep BBOHA: 4 15 IIpumep BeIBOAA: 4

ITpumeps! 3aa4u cpeiHEN CII0)KHOCTH K 3K3aMEHY

3) Haiiti KommuecTBO BceX MPSMOYTONBHBIX MapajlielenHeoB, 00bEM KOTOPBIX PaBeH 3aJaHHOMY HATYPaIbHOMY
quciy v (1 < v <100) 1 cTopoHBI KOTOPBIX BBIPa’KEHbI HATYpaNbHBIMU dncIaMu. [Tpu 3ToM peleHns, KOTOpbIE MOTy4atoTCs
MIePECTaHOBKO pa3MepoB pédep mapauleNenuieaa CauTaTh PasHBIMH.

BBoa: B nepBoii cTpoke BBO/IA COAEPIKUTCS YUCIIO V.

BeiBoa: KonandecTBo Beex MPAMOYTrOIbHBIX MapajielenuIIe[0B.

[Ipumep BBOAA: 9 IIpumep BbIBOIA: 6

4) Heo6xoanmo npenctaButh 1enoe unucio N B BUIe CyMMbl M MPHUMEpHO PaBHBIX LENBIX 4ncel. bynem cuutats,
4TO YHCIIa IPUMEPHO PABHBIL, €CIIU OHU OTJIMYAIOTCS APYT OT Apyra He OoJee YeM Ha eJHHUILY.

Bo BxomnoM aiiire INPUT.TXT 3anmcansl ABa HaTypaimbHBEIX yrcna N 1 M gepes npoOe, Kakaoe U3 KOTOPBIX He
npesocxogut 30000.

Beixognoii daiin OUTPUT.TXT momxen comepxats M IpUMEPHO PaBHBIX LEIBIX YUCEN, CyMMa KOTOPBIX JOJDKHA OBITh
paBHa N. Bce uncna ciemyer BEIBECTH B OJHOH CTPOKE B IOPSIIKE HEYOBIBAHHS Yepes3 Mpooer.

ITpumep BBOZA: 13 4 IIpumep BeIBOga: 3 3 3 4

6.4. Kputepuu oueHUBaHUS

B cootBerctBuu ¢ [lonoxxennem o bamnpHO-peiitunroBoit cucteMe (BPC) oeHka MoxeT ObITH BHICTaBIIeHa HA OCHOBE
CYMMBI 0aJIJIOB TEKYLIEH aTTeCTalliy 3a CeMECTp U OAJUIOB 3a SK3aMEH.

KoHTpossHbIe pabOThI MPEACTaBIIOT cO00H HabOPHI 3a1a4 M0 MPOTPaMMUPOBAHHUIO HA M3ydaeMbIe TEMBI, KOTOPEIC
CTyAEHTaM CIIeyeT B 3aJJaHHBIC CPOKH B COOTBETCTBYIOIINX CEMECTPaxX peIIaTh BO BHEyIeOHOE BpeMs U CIaBaTh HA
CreLnalIn3UPOBaHHBIX BeO-caliTaXx ¢ aBTOMAaTHUECKOW MpoBepKoit Ha Habopax TecToB (http://acmp.ru,
http://ipc.susu.ac.ru).3a NoJaHOE penieHne KaKIO0H 3a1a4u HauuClsaeTes 2 6ama, 3a yactuanoe — 1 6aynt, u tak J0 10 6aios
3a KaXXIyIo 13 4 KOHTPOJIBHBIX paboT, Bcero 1o 40 6anioB 3a 2 cemecTpa.

Ha 3agete cryneHTy OyaeT NpeaioxkeH BOIPOC IO OJHOMY U3 pa3/IelioB Kypca, IIPH OTBETE Ha KOTOPBIH 3K3aMeHyeMbIH
JIOJDKEH MPOJIeMOHCTPUPOBATH MOHUMAaHUE BOIIPOCA M MPOUILIIOCTPUPOBATD €ro pa3dopoM MPaKTUYECKOTo MpHUMepa.
Bo3MoxHBIE OLICHKH:

«3aYTEHO) — BBIIOJHIII Bce pabOTHI M YCBOMI MaTepHall;

«HE 3a4TEHO» — He Bce paOOTHI BHITOIHMI, MaTepHall HE YCBOMIL.

B koMmIIbrOTEpHOM Ki1acce BO3MOYKHA clada 3a4éTa B BUJE TecTa. BO3MOXKHbIE OLIEHKH:

«3a4YTEHOY» — TECT BBIMIOJIHEH C pe3ysibTaToM He MeHee 50%;

«HE 3a4TEH0)» — TECT BBIIIOJIHEH C pe3ynsTaToM MeHee 50%.

Bo3MosxHBIE OIIEHKH Ha 9K3aMEeHe:

«OTINYHOY (5) — BIIaAEET B IIOJIHON MEpE;

«xopotoy (4) — BiIasieeT J0CTaTOYHO;

«YIOBIETBOPUTENHHO» (3) — BIIaZieeT HEAOCTaTOYHO;

«HEYJIOBJICTBOPUTENIBHO» (2) — HE Bi1aJIeeT.

«OTIaHO» («5») — CTYIEHT INIyOOKO M TIOJTHO BIIAJICET COMep KaHUeM ydeOHOTO MaTeprana 1 MOHATHIHEIM anmapaToM;
YMEET CBSI3bIBATH TEOPHIO C MPAKTUKOH, WILTIOCTPUPOBATH TpUMepamMu, (hakTaMH, JAHHBIMU HaYYHBIX HCCIICIOBAHUIA;
0003HauaeT MEXIIPEAMETHbIE CBS3U. [lenaeT BBIBOABI IOTUYHO, YETKO. SICHO M KpaTKo U3/1araeT OTBETHI Ha MOCTAaBJICHHBIE
BOIIPOCHI; yMeeT 00OCHOBBIBATh CBOM CYXKICHHUS U NMPO(HECCHOHATEHO-TNYHOCTHYIO IIO3UIINIO TI0 H3JIaraeMoMy BOIIPOCY.
OTBeT HOCUT CaMOCTOATEIbHBIN XapaKTep.

«Xopo1o» («4») — OTBET CTyAEHTa COOTBETCTBYET YKa3aHHBIM BBILIE KPUTEPUSIM, HO COJIEpKAHUE OTBETA UMEET OTIEIbHBIE
HETOYHOCTH (HECYLIECTBEHHBIC OINOKHN) B H3JI0KESHHU TEOPETHYECKOTO M IIPAKTHIECKOTO MaTepualia, OTINYaeTCss MEHbIICH
00CTOSTEIFHOCTBIO, TITYOMHOM U MTOJTHOTOI; JOMYIIEHHbIE OMINOKH MCIPABIIIOTCS CTYASHTOM TIOCIIE JOTIOTHUTEIBHBIX
BOIIPOCOB 3K3aMEHATOPA.

«Y IOBNETBOPUTENBHO» («3») — CTYINEHT 0OHApY)KUBaeT 3HaHUE U MOHUMAaHUE OCHOBHBIX MOJIOKEHUH y4eOHOrO MaTepuana,
HO HM3JIaracT €ro HEeToJIHO, HeTTOCIeA0BATEIFHO, JOMYCKAeT HETOYHOCTH U CYIIICCTBEHHBIC OIIMOKA B OTIPEICIICHIN TIOHSTHH,
(hopMynHpOBKeE MOJ0KEHUH, He TIPUBIIEKACT U1l apTyMEHTAIH OTBETa OCHOBHBIC TIOJIOKEHHUS NCCIEAO0BATEIIBCKIX,
KOHIICTITYaJIbHBIX U HOPMATHBHBIX JOKYMEHTOB, HE yMeeT 000CHOBATh CBOM CY)KAEHUS; HAOMIONAETCsl HAPYILIEHNE JIOTHKH
n3noxxeHus. OTBET OTIIMYAeTCsl HU3KUM YPOBHEM CaMOCTOSTEIBHOCTH, HE COJICPIKUT COOCTBEHHOH MPodeccHoHaIBHO-
JIMYHOCTHOH ITO3HITHH.

«HeynoBnerBopuTenbsHO» («2») — CTYICHT HMEET Pa3pO3HEHHBIE, OECCHCTEMHBIC 3HAHHSA: HE YMEET BBIACISTh [NIAaBHOE U
BTOPOCTENEHHOE; TOIYCKAET OIUOKH B ONPEAENICHUHN MOHATHH, POPMYIHPOBKE TEOPETHUECKUX MOJIOKEHUN, HCKaXaIoIIne
UX CMBICIT; HE OPUSHTHPYETCS B HOPMaTHBHO-KOHIETITYaJIbHBIX, TIPOTPAMMHO-METOINYECKUX, HCCISOBATEIBCKIX
Martepuanax, 0eClopaI0YHO U HEYBEPEHHO U3JIaraeT MaTepHal; He yMEEeT COCUHATH TEOPETUUCCKHE MTOJI0KEHHS C
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MeJarOTNIecKoil MPaKTHKOI; He yMeeT IPIMEHSATh 3HAHHUS At 000CHOBaHUSA B OOBICHEHHS (aKTOB.

Ha sk3amene cryneHTty OyaeT npeaioskeH KOMIbIOTEpHBIN TecT u3 20 BOIPOCOB.

OI1ieHKa «HEYIOBJICTBOPUTEIBHOY» BBICTABIICTCS IIPH YHCIIC IPABIIBHBIX OTBETOB Ha BONPOCH! Tecta MeHee 10 (6amos).
IMpaBunsHEIe 0TBETH Ha 10 1 G0JIee BOIPOCOB ITO3BOJIAIOT CTYACHTY MOJIYYHUTH OIICHKY «YIOBICTBOPUTENHHO)» U 3aKOHIUTH
9K3aMEH W - TIPH XKEJIaHUHU IOJTyIUTh 00JIee BEICOKYIO OIICHKY - B3STh OMIIET, IIPH OTBETE Ha BOIIPOCHI KOTOPOTO
9K3aMEHYEMBIN JOJKEH MPOIEMOHCTPUPOBATH 3HAHUE TEOPETHUUYECKUX MOHATUI TeMBbI BOIIPOCa U MPOUIUTIOCTPUPOBATH UX
pa3bopoM MPaKTHIECKOTO TIPHMeEpa.

DK3aMEHAIIMOHHBIN OMIIET COMEPKUT 3 BOIIPOCA U3 Pa3HBIX Pa3/IeNioB AUCIUILIHHEL — 2 TeopeTHdeckux (1o 10 6ammoB 3a
OTBET Ha Ka)Ibli) U | mpaKTU4ecKuil B BUje pelieHHs 3aJa41 Ha caiiTe ¢ aBTOMaTHYECKOH MPOBEpKOi Ha HAabOpax TECTOB
(http://acmp.ru, http://ipc.susu.ac.ru) (mo 10 6amoB), emié 10 10 6anI0B MOTYT OBITH JOOABJICHBI 32 PEIICHUE
JIOTIOJTHATEBHOMN 3a/1auu — Beero 1o 40 6aymuios.

Taxoke MOTYT OBITH OIICHEHBI IOTIOTHUTENbHBIME OaitaMu (10 40 0aiioB) ycHenrHble PEeleHus 3a1a4 Ha CTYACHYECKUX
OJIMMIMAgaX MO NPOTPaMMHUPOBAHHUIO.

ITpu 3TOM [UIS TTOJTydeHNUS OTIEHKH «OTIMYHO» HE0OX0IMMO HaOpaTh IIPH OTBETE HA BOIPOCH! Omiteta He MeHee 40 GayroB
(u3 50), a a5t MOTydeHuUs OIEHKH «XOopo1Ioy - He MeHee 20 6ammoB u3 (50).

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1utTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 |xonuna T. A. AJTOPUTMEI ¥ CTPYKTYPHI TaHHBIX B Python: maGopatopHsrii Pocros-Ha- 9BC
MPaKTHKyM: yaeOHOe Tocooue Jony :
(https://biblioclub.ru/index.php?page=book&id=704757) Wznarenbcko-
nosurpaduIecku
I KOMILIEKC
PI'DY (PUHX),
2022
JI1.2 | TrokaueB H. A, C#. AITOPUTMBI U CTPYKTYpPhI JAHHBIX: yaeOHOE TTOCOOHE 1 CaHKT- 9BC
Xieboctpoes B.I'. | By30B IerepOypr :
(https://e.lanbook.com/book/346067) Jlans, 2023
7.1.2. JlonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | benouepkosckas M. | Anropurmuszanus. Beenenue B 131k nporpaMmupoBanus C++: Mocksa : OBC
E.,T'anuna H. B., ydaeOHOe mocodue HanmonansHbIi
Karaega JI. 1O. (https://biblioclub.ru/index.php?page=book&id=428935) OTKpPBITHII
YHuBepcuTer
«UHTYUTY,
2016
JI2.2 | Ctpaycrpyn b., S3bIk nporpammupoBanust C++: crieruanbHOE U3AaHHUE Mocksa : bunom-
Anncumos C., [Ipecc, 2008
Kononos M.,
Annpees O.,
VYiakoB A.
JI2.3 | Anexceer M. H., [TpakTHKyM 110 TEXHOJIOTHH IIPOTPaMMHPOBaHMS: [yaeOHOe YensaOUHCK : 9BC
Maxoseukuit A. FO. | moco6ue] W3narensctBo
(https://library.csu.ru/rbooks2/view2? UYenstOuHCcKOTO
code=local/007780/alekseevmn) rOCyIapCTBEHHOT
0 YHMBEPCHTETA,
2018
J12.4 | Abpamsia M.D. BBeznenue B ctangapTHyto OubaroTeKy mabnoHoB C++. PocToB-Ha- 9BC
Onucanue, IpUMepsl UCIIOJIb30BaHUs, YUeOHbIE 3a1aUn: Hony :
y4eOHUK WznarenscTBO
(https://znanium.com/catalog/document?id=339530) OxHOTO
(dhenepanbHOTO
YHHUBEPCHUTETA
(oY), 2017

7.2. Ilepeyens pecypcoB HHGOPMALHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
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31 | AnexceeB Muxamn Hukomaesnd [DnekTpoHHEIH pecypc] : caift / Yenst6. roc. yH-T. — Yensabunck, 201 1-. — Pexxum
nocryna: http://math.csu.ru/~alexeev/, cBO60JHBII

92 | Tect no s13bIKy nporpammupoBanust C++ [DnexTponHslid pecypc] : caiit / M. H. Anekcees, Yensi6. roc. yH-T. —
Yemstounck, 2011-. — Toctyn u3 cetr Yenl'Y iy, mocie perucTpaiyy U3 CeTH yH-Ta, U3 JTF000H TOYKH, HMEIOIICH
noctyn B uaTepHEeT. — URL: http://moodle.uio.csu.ru/course/view.php?id=1101

93 | Informatics, Programming, Contests [DnektponHnslit pecypce] : caidt / A. K. Jemunos, HUY IOYpIl'Y — UensOuHck,
1997-. — Pexxum poctyna: http://ipc.susu.ru/, cBoO01HBIN

94 | «llkona mporpammuctay [DnekrpoHHsii pecype] : caiit / C. H. Benser, KKIAIT —KpacHosipck, 2003-. — Pexxim
nmoctyma: http://acmp.ru/, cBoOOAHBIH

7.3 llepeyens HHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

Adobe Reader

Notepad++

Python

Open Project

OpenOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

DJeKTPOHHBIH KaTayor HayqHo# 6nbnroTekn Yenl'Y [DnexTpoHHBIH pecype] : 6a3a maHHBIX / Yens0. roc. yH-T. —
Yenstounck, 1992

eLIBRARY.RU [DnekTpoHHEIH pecypc] : HaydHAs dIIEKTPOHHAS OMOIMOTEKa [HAyIHOW MEPUOTUKH HA PYCCKOM SI3BIKE |. —
Mockga, [1999-]. - [locTyn K MONHBIM TeKcTaM nociie peructpanun u3 cetd YenlY. — URL: http://elibrary.ru/defaultx.asp.

Moodle [DnekTpoHHBIN pecypc]: cucTeMa TUCTaHIIMOHHOTO 00y4deHus : [06a3a nanHeix | / Yenso. roc. yH-T. — YensaOuHCK,
[6.r.]. — JocTym u3 cetn YenlV mnm, mocie perucTpaliii U3 CeTH yH-Ta, U3 T000i1 TOUKH, IMEIOIIeH JOCTYN B UHTEPHET. —
URL: http://moodle.uio.csu.ru/login/index.php.

Hayunas 6ubnuoreka YenssOMHCKOTO TroCyIapCTBEHHOTO YHUBEpCUTETa [ DNneKTpoHHBIH pecypc] : [cait] / Yensb. roc. yH-T. —
Yemstounck, [2001-]. — Pexxum moctyma: http://www.lib.csu.ru/ , cBoOOAHBIA. — 3ari1. ¢ KpaHa.

WHTepHeT yHUBEpCUTET HHPOPMAIIHOHHBIX TEXHOJIOTHI [ DIEeKTPOHHBIH pecypc]. — DIeKTpoH. AaH. — Pexum nocrymna :
http://www.intuit.ru/

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMIIJINHBI (MOJAY JIA)

I[J'IH peai3aliii JUCHUIIIIMHBI UCITOJIBb3YIOTCs y‘{€6HLI€ AYAUTOPHHU IJId IPOBCACHUSA 3aHATUI JICKIIMOHHOI'O THIIA,
na60paT0pHHx SaHHTHﬁ, TPYHNIOBBIX U HHAWBUAYAJIbHBIX KOHCYJ’IBTaHPIiI, TCKYIICTO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ
aTTCCTAalluH, a TAKXKC ITOMCIICHUA I CaMOCTOSITCITLHOM pa6OTI)I.

Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CIICIINAIN3NPOBAHHON MeOETbI0.

Jlnst npoBeieHys 3aHATHH JIEKIMOHHOTO THIIA UCTIOJIB3YeTCsl IEPEHOCHOE 1 / WM CTAllMOHAPHOE MYJIbTHMEIUHHOE
obopynoBaHue (3KpaH, HOYTOYK WM JIECKTOII, MPOEKTOp). [l oOecreueHns: TeMaTHIeCKON HILTIOCTPAIIAY 3aHITHH
JIEKIIMOHHOTO THIA B 00pa30BaTEIbHOM MPOIIECCEe UCIIONB3YIOTC HU(PPOBEIE 00pa30BaTENbHBIC PECYPCHI (MYITbTHMEIHHHBIC
HPE3EHTalNH 10 BCEM TEMaM IPOTrPaMMBbl).

Jlist mpoBeieHus! PaKTHUECKUX paboT U CaMOCTOATENIBHOM PaOOTHI UCTIONB3YeTCs KOMIBIOTEPHBIH KIIACC ¢ BBIXOJOM B
WHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLMOHHO-00Pa30BaTENbHYIO CPEAY YHUBEPCUTETA, C YCTAHOBICHHBIM
IIPOrpaMMHBIM OO€ecIieueHHEM, YKa3aHHbIM B 11.7.3.1.

JI71st caMOCTOATENBHON paObOThl 00YJAIOMIMXCSI UCTIONB3YeTCs TaKXKe YNTATBHBIN 311 HaydHoH Ondaunoteku Yenl'yY (mepBbrit
kopiryc Yenl'Y) ¢ JOCTYIIOM K pa3InIHOM CIIpaBOYHOM JIUTEPATYPE, SHIUKIIONEANAM, OHOIHoTrpaduIeckum u
MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, MHPOpPMaMOHHBIM MHTEpHET-pecypcam.

9. METOAUWYECKHUE YKA3AHUS JJISd OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

V3yqeHnIo ANCIUTIINHEL TOJKHBI IPEAIECTBOBATE ITOJTydeHNE 3HAHUH CTYACHTaMH I10 IIKOJIFHOMY KypCy HH()OPMATHKH.
[Tpu npoBeneHnn 1a6OPaTOPHBIX PabOT CTyAeHTaM HE00X0AUMO 00paIiaTh BHUMaHHUE Ha TOT TEOPETHUECKUN (JICKITMOHHBIH)
MaTtepHall, KOTOPBIH HCIOIb3YeTCsl B KOHKPETHOM 3aJaHHH.

ITpn nmpoBeneHNN KM 1 Ta00PATOPHBIX Pa0OT CTYAEHTHI JOKHBI MCIOIB30BaTh CICAYIONINE AKTHBHEIC I
UHTEPaKTUBHEIC (DOPMEIL:
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamma auciuuinHe! " TeXHOIOTHS IPOrpaMMUpOBaHus Ha si3bike C++" 110 HaIlpaBIICHUIO TTOTOTOBKI
(cnermansHocth) 02.03.01 "MaTemaTnka U KOMITBIOTEpHBIC HAYKU'" HalpaBiIeHHOCTH (TIpodrino) MaTtemaTiyeckue crp. 11
¥ KOMITBIOTEPHBIE METO/BI B pyHIaMeHTaIbHBIX U NpUKIaaHbIX uccienoanusix GI'BOY BO «Uen 'Yy

- 00CyX/IeHHEe BapHaHTOB PELICHUS B IUAJIOTOBOM PEXHME,

- KOMITBIOTEpHOE MOJENUPOBAHHE U MPAKTUYECKUN aHANU3 Pe3ylbTaToB,

- Hay4HbIE JUCKYCCUH O COBPEMEHHBIX JOCTIKCHUSIX B M3ydaeMOH 00iacty,

- B3aUMOIIOMOIIb 10 IPUHLHUIY "CAENal caM - IOMOTH TOBAapHILy".

B xaxmoM ceMecTpe CTYACHTHI BRITOTHAOT Ha TJAOOPAaTOPHBIX Pab0TaxX MHAUBHAYATbHBIC 3aJaHUS [0 PEIICHUIO 3a/1a4 Ha
IMpUMEHEHHE H3YdEeHHBIX Ha JIEKIUAX METOJ0B, Pe3yNbTaThl IPOBEPKU KOTOPBIX CIIy’KaT OCHOBOM ATl CAAYU 3a4eTa WU
JIOIyCKa K 3K3aMEHY.

[Mpu 0GyueHn  JUII C OTPAHMYEHHBIME BO3MOYKHOCTSIMHU 37I0POBBSI DIIEKTPOHHOE 00YUEHHUE, TUCTAHIIHOHHBIE
o6pa3oBaTenbHbIE TEXHOIOTHH MPEyCMATPUBAIOT BO3MOXHOCTH [TpHeMa-Tiepefaun HHOPMALUK B TOCTYITHBIX JJIsSI HUX
dbopmax.

Peanu3anust qUCHUILUIUHBI C TPUMEHEHUEM 3IIEKTPOHHOTO 00ydeH s, TUCTaHIHOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUI (1anee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUHU «[10JI0KEHNUS O pean3alui OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M IUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHII B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEKACHUH BhICIIEro 00pa3zoBanus «UensOMHCKUN rocynapcTBEHHbIH
yHHUBepcHUTET», «[10o0)KeHNs 0 TIopsiKe 3aueTa 00YIaIOMUMHUCS II0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTENbHYIO AESTEIBHOCTD, YICOHBIX IPEAMETOB, KyPCOB, AUCIUILIUH (MOIYIIeH), IPaKTHK, JOTMOIHUTEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaIMmoHHO-00pa3oBaTenbHOi cpeasl PT'BOY BO
«Uenl'Y». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT MoryT mpuMeHSTh KOMIIOHCHTHI, HE BXOAIINE B TIEPEUCHB HICKTPOHHON MH(OPMAITHOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJIMHBI OBYYAIOINIUMHUCH C
NHBAJINJIHOCTBIO 1 OT'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcCBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICLHAIBHBIX TEXHHYECKHX CPEICTB M HMH(MOPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOYYEHHIO MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMIbHBIC CIICIHATIbHBIC TEXHHYECKHE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapYIICHUEM CIIyXa, aCCHCTUBHBIC MH)OPMAMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaAMMOCTH Ul OOYYAIOMIMXCS € HAPYIISHUSIMH 3pEHHs Ha paboduMX MecTax Uis MPOBEICHUS IHPAKTHUECKHX HITH
JTa00paTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE NporpaMMHOe obecreyeHue (IporpaMma pedeBOl HaBHIalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueOHble aymuropuu obecrieunBaeTCs OCSCHPESITCTBEHHBIA JIOCTYN Jjis  OOYYalomMXCsl € WHBAIUIHOCTBIO U C
OTpaHMYECHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIHMABI M JIMLA C OIPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JI0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLICE KOJIMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUH UX 310POBBSI.

st OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOIMMCS B HayyHoW OuOimoreke Yenl'Y, ¢ MOMOILIBIO ClENMaibHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TOMOIIBIO CIIEIHANTBEHBIX TEXHHYSCKUX U HMPOTPAMMHBIX CPEICTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IeKTPOHHOTO TOKyMEHTa B (hoHIe HayaHOU OnbnmroTekn Yenl'Y wiy 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4aloIMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsl TPENOCTABISIIOTCA B (hOopMax, aJaNTHPOBAHHBIX K OTrPAaHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSITHUS
HHpOpMAIIUH.

Jisl MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET ObITh YAaCTHYHO WIIK
MOJIHOCTBIO OCYIIECTBICHO C HCITIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTH.

Ilpu npoBeseHHH MPOMEXKYTOYHON ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO MPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBHIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O TMOPSIKE MPOBEIACHMS NPOMEXKYTOYHON aTTECTALMH, OLECHOYHBIX CPEICTB M
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipy HEOOXOIUMOCTH HWHBAJIHMIAM H JIUIAM C
OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOMOIHUTENPHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa HA 3aJaHMs,
NpoLEe/ypa OLICHUBAHUS PE3YJILTATOB 00yUEeHUS 110 JUCHUILINHE MOXKET HPOBOJMTHCS B HECKOJIBKO ITAIIOB.
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