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Annoranus

HuctuninHa «OCHOBBI IPOrpaMMHUPOBAHMA» BXOAMT B 00pa30BaTENIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHMs — TMporpaMMy OakajaBpuaTa 10 HANPABICHUIO MOJTOTOBKH/
cneruansHoctu 09.03.04 «Ilporpammuas mHxeHepus» HampaieHHOCTH «lIpoekrupoBanue
MPOTPaMMHBIX cucTeM». JlucuumuinHa peanusyetcs kadeapoit «Ned3y.

JlucruminHa HarelieHa Ha (OpMUpPOBaHKE Y BBIITYCKHHUKA CIEIYIOMINX KOMIETEHITHIA:

OIIK-4 «CmnocobeH y4acTBOBaTh B pa3pabOTKe CTaHAAPTOB, HOPM M TPAaBHJ, a TAKKe
TEXHUYECKOH TOKYMEHTAINH, CBI3aHHOH ¢ IPO(eCCHOHAIBHON AEATEIEHOCTHION;

OIIK-6 «CnocobeH pa3pabaTbiBaTh QJITOPUTMBI M NPOrpaMMbl, TNPUTOAHBIC I
MPAaKTUYECKOTO HCIOJIb30BAaHUS, MPUMEHSTH OCHOBHI MH(POPMATHUKH M TPOTPAMMHUPOBAHUS K
MPOEKTUPOBAHNIO, KOHCTPYHUPOBAHHIO 1 TECTUPOBAHUIO POTPAMMHBIX IIPOTYKTOBY.

CopepxaHue AMCLUUIUIMHBI OXBATHIBAET KPYI BOIMPOCOB, CBSI3aHHBIX C CBS3aHHBIX C
U3yYEHHEM CTPYKTYpHOI'O M OOBEKTHO-OPUEHTHPOBAHHOTO IPOrpaMMUPOBAHMS, OCHOBHBIX
KOHCTpyKLuil si3bika C/C++ 1 0a30BBIMH TEXHOJIOTHSIMU CO3aHUS MPOrpaMM, OTBEYAIOLIMX
COBPEMEHHBIM TPEOOBaHUAM KauecTBa U HaJIe)KHOCTH.

[lpenonaBanue AUCLUUIUIMHBI TpEeAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLuU
yueOHOro nporecca: JeKIHH, J1adopaTopHble paboThl, MPAKTHUECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTta o0y4arouerocs, BbIIOIHEHUE KYPCOBOH pabOTHL

IIporpaMMoil IUCUMIUIMHBEL MPEITyCMOTPEHBI CISAYIOUIME BHUIbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalys B (hopMe 3a4eTa U SK3aMeHa.

OOmiast TpyA0EMKOCTb OCBOCHHS IMCLUIUIMHBI COCTABISET 9 3a4eTHBIX €IUHML, 324
yaca.

S3p1K 00yUYEHUS TT0 AUCTIUILTHHE «PYCCKHID.



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
— TOJIY4YCHHE CTYJCHTaMU HEOOXOAMMBIX 0a30BBIX 3HAHWH, IPUHIIMIIOB U TEOPHH, CBS3aHHBIX C
OCHOBaMU CTPYKTYPHOTO U 00BEKTHO-OPUEHTHPOBAHHOTO TIPOTPAaMMHUPOBAHUS;

— TIOJTy9YEeHHUE CTYACHTAM HaBBIKOB Pa3pa0OTKH, TECTUPOBAHUS M OTIAJKU MPOTPAMM Ha S3bIKAX
BBICOKOT'O YPOBHS,

— (¢opmupoBanue 00IENPOPEeCCUOHATHLHON TOATOTOBKH B O0JIACTH pa3pabOTKU OOBEKTHO-
OPHUEHTHUPOBAHHBIX MTPOTPAMM.

1.2. JlucumruimHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTENbHON MPOTPaMMBbI
BhIcIIero oopasosanus (nanee — OI1 BO).

1.3. TlepeueHb IIAHUPYEMBIX PE3YJIHTATOB OOYUCHHS 110 JUCIMIUTHHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMH pesysbratamu ocBoeHust OI1 BO.

B pesynbraTe w3ydeHHs MTUCIUTUIMHBI OOYYAIONMIUHCS JOJDKEH 00JIaaTh CICTYIOIIMMHU
KOMIIETCHIMSIMH FUTM UX 4acTsAMU. KOMIIETEHITMN 1 WHIWKATOPHI UX JTOCTIKCHHS PUBEIICHEI B
Tabnue 1.

Tabmuna 1 — [lepedeHb KOMIETEHIINI ¥ HHANKATOPOB MX JIOCTHXKEHUS

Kareropus (rpymnmna) Koz Kon n HanmeHOBaHME MHIUKATOPA
HalMEHOBaHUE
KOMIIETEeHIIUU JOCTHKEHUSI KOMIETEHIIUU
KOMIIETEHIIUU

OIIK-4 CnocobeHn

y4acTBOBATh B OIIK-4.3.1 3HaeT OCHOBHBIE CTAHAPTHI

Oo6menpoeccuoHaabHbIE
KOMIICTCHIIUN

pa3paboTke
CTaHJIAPTOB, HOPM H
MIPABUII, & TAKIKE
TEXHUYECKOU
JIOKYMCHTAIIHH,
CBSI3aHHOM C
npohecCUOHATBLHON
JIESITEIIbHOCTBIO

oopMiTeHNS TEXHHYECKOH TOKYMEHTAIUHI
Ha Pa3IMYHBIX CTATUAX )KU3HEHHOTO IHKJIa
MH(POPMAITMOHHON CHCTEMBI

OIIK-4.Y.1 ymeeT npuMEeHATh CTAaHAAPTHI
oopMiTeHNsT TEXHHYECKOH TOKYMEHTAUHI
Ha Pa3IMYHBIX CTATUAX )KU3HEHHOTO IHUKIIa
MH(POPMAITUOHHON CHCTEMBI

ObmenpodeccuonaabHbIE
KOMITCTEHIINU

OIIK-6 Cnocoben
pas3pabarbiBaTh
QIITOPUTMBI U
MPOTPAMMBI,
TPUTO/IHBIC IS
MPaKTUIECKOTO
UCTIONI30BaHMS,
NPUMEHSTH OCHOBBI
WHPOPMATUKU U
pOrpaMMUPOBAHUS
K IPOEKTUPOBAHHIO,
KOHCTPYHUPOBAHUIO U
TECTUPOBAHHIO
NPOrPaMMHBIX
HPOJYKTOB

OIIK-6.3.1 3HaeT OCHOBHBIE S3bIKU
MpOrpaMMHUPOBAHHA U pabOTHI ¢ Oazamu
TAHHBIX, OTIEPAIIMOHHBIE CHCTEMBI 1
000JI04KH, COBPEMEHHbIE IPOTPAMMHBbIE
cpeabl pa3paboTKu MH(OPMAIIMOHHBIX
CHCTEM U TEXHOJIOTUI

OIIK-6.VY.1 ymeeT npuUMeHSTh SI3bIKH
pOrpaMMHUpPOBaHUA U paboThI ¢ 6azamu
JIAHHBIX, COBPEMEHHBIE IIPOTPAMMHBbIE
cpeabl pa3paboTKu MH(OPMAIIMOHHBIX
CHCTEM M TEXHOJIOI'MH /7151 aBTOMATU3aLU
OM3HEC-TIPOLIECCOB, PEIIEHHs IPUKIIaHBIX
3ajlay pa3IM4YHbIX KJIACCOB, BEEHUs 0a3
JAHHBIX 1 HHPOPMAITMOHHBIX XPaHIITHII
OIIK-6.B.1 nmeer HaBBIKK
MPOTPaMMHUPOBAHUS, OTIAKU H
TECTHPOBAHUS MPOTOTHUIIOB IIPOTPAMMHO-
TEXHUYECKHUX KOMIUIEKCOB 331a4




2. Mecro aucuumirHbl B cTpyktype Ol

JucuuniauHa MoxeT 0a3upoBaThcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMHCS
IIPY U3YyUYEHUH CIEAYIOIUX TUCLUIUINH:

— uH(pOpMATHKA,

— OCHOBBI IU(POBOI TPAMOTHOCTH.

3HaHUs, TOJMYYCHHBIC TPH W3YyYCHHHM MaTepuaia JaHHOW TUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITENTbHOE 3HAYCHHE, TaK U MCIIONb3YIOTCS TIPU U3YYCHUH IPYTUX TUCIUTUINH:

— aITrOPUTMBI U CTPYKTYPBI JAHHBIX,

— 00BEKTHO-OPUEHTHPOBAHHOE MIPOrPAMMUPOBAHHUE,

— TIPOEKTUPOBAHHE TPOTPAMMHBIX CUCTEM.

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTUITAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M paclpeesieHHe 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0beM U TPYJI0EMKOCTh JTUCIUIIITUHBI

. TpynoeMKOCTh 0 ceMecTpam
Bun yue6HOit paboThl Bcero No2 No3 Nod
1 2 3 4 5

Oowas mpyooemkocmo OUCUUNTUHBL, 9/ 324 4/ 144 2/ 72 3/108
3E/ (dac)
U3 nux uacos npakmuueckoil n0020moeKu
Ayodumopuvie 3anamus, BCETo 4ac. 66 30 20 16
B TOM YHCIIE:

nekimu (JI), (gac) 28 12 8 8

MPAaKTHYECKHE/CEMUHAPCKHUE 3aHITHS 4 4

(I13), (uac)

nabopartopHubie pabotsl (JIP), (dyac) 34 14 12 8

KypcoBoil mpoekT (pabora) (KII, KP), *

(dac)

JK3aMeH, (Jac) 18 9 9
CamocmoamenvHas paboma, Bcero (dac) 240 105 52 83
Buo npomesicymounon ammecmauuu: OK3., 3auer OK3.

OK3.
3auger, OK3.

4. CopeprxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TPyAOEMKOCTH TUCIUIUTAHEI IO pa3/iesiaM U BUAaM 3aHATHH.
Paznensl, TeMbl TUCIUTUIMHBL U UX TPYJAO0EMKOCTh TIPUBEJICHBI B TabuIe 3.

Tabnmia 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

PaSHeJ’IBI TEMBbI JUCHUIIIINHBI HGKHI/II/I 113 (C3) JP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2
Paznen 1. OOume cBenenust 1 1 2
Paznen 2. OcuoBHble THIEI JaHHBIX C/C++,
MepeMeHHbIE U BhIpakeHUs. ba3oBbie 4 1 4 25
KOHCTPYKIHUHU CTPYKTYPHOTO IPOrPaMMHPOBAHUS
Pazgen 3. Opranu3zanys 1 BbI30B MOANPOrPaMM 3 1 4 35
Pazgen 4. Ykazarenu u MacCUBBI 4 1 4 45
Hroro B cemectpe: 12 4 14 105




Cemectp 3

Pazgen 3. Opranuzanys 1 BbI30B MOANPOrPaMM 2 4 2
Paznen 5. Ctpoku B C. MeToap!l ¥ anropuTMBI
00pabOTKH CTPOK 2 4 4
Pazgein 6. @ailnoBbIi BBOI-BEIBOJ 4 4 6
Brinonxenne KypcoBoi paboThl * 40
Hroro B cemectpe: 8 12 52
Cemectp 4
Paznen 7. OcHOBBI 0OBEKTHO-OPHEHTUPOBAHHOTO 5 ) 10
IPOrpaMMHUPOBAHUS
Pazgen 8. Ileperpyska onepauuii 1 1 10
Paznen 9. HacnenoBanue 1 1 20
Pazgen 10. Uepapxus kinaccoB BBOJ1a-BbIBOAA 1 5
Paznen 11. O6paboTka UCKITIOUEHUHA 1 2 15
Pazgein 12. I1IaGaoHbI 2 2 23
Uroro B cemectpe: 8 8 83
Hroro 28 4 34 0 240

[IpakTuueckass TMOATOTOBKA 3aKJIIOYAETCSi B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
OOyJaromUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIHMHA,  CBS3aHHBIX C  Oyaymiei
poQeCCHOHATBHON NeSTETBHOCTHIO.

4.2. CopepxaHue pa3feiaoB U TeM JEKIUOHHBIX 3aHITHM.
CopepxaHue pa3iesioB M TeM JISKIIMOHHBIX 3aHITHHA MPUBEICHO B Tadnuiie 4.

Tabnuma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO ITHKJIA

Howmep

HasBanue u copepkanue pa3aesioB U TeM JIEKIIHOHHBIX 3aHATHI
pasmena

1 1.1 O6uue cBeeHus O A3bIKAX MPOTPAMMHUPOBAHUS
1.2 OcHOBHBIE 3TaIlbl Pa3pabOTKH IPOrPAMMHOTO IPOIYKTa
1.3 Crpyktypa nporpammsl Ha C/C++. CriocoObl OnUCcaHHs TPOTPAMMEI

2 2.1 Tunst nanasix C/C++. BHyTpeHHee npeicTaBIeHNe JaHHBIX

2.2 IlepeMeHHBIE U BBIpAKEHUS

2.3 Omnepanus npucBanBaHus. SIBHOE U HESIBHOE MPeoOpa3oBaHue THIIOB. BripakeHus.
2.4 YcnoBHBIN onepaTop u onepaTop BeIOOpa

2.5 Hukasl. OnepaTopsl Nepeiady yIpaBICHHS

3 3.1 O0bsaBnenue u onpenenenue Gpynxnmii. [lepenaya napameTpoB B GyHKITUIO

3.2 IlapameTpbl PyHKIUN CO 3HAUSHUSAMHU 110 yMo4aHuio. [leperpyska GyHKIHIA.
@DyHKIMH ¢ TEPEMEHHBIM YUCJIOM [TapaMeTPOB

3.3 @ynkus main. 3amycK HCIOIHAEMOTO (aiina u3 KOMaHIHOW CTPOKH

4 4.1 Yka3zarenu u cChlIkH. JJuHamudeckoe Boiaenenre namsata C/C++
4.2 OnHOMEpPHBIE U MHOTOMEPHBIE MAaCCHBBI.

4.3 JIlnraMu4eckoe BBIICIICHUE MTaMSITH MO MacCUBBI. TUNoBbIe (QyHKIMU 00pabOTKH
MacCCHBOB




Howmep

Hazpanue n COACPIKAHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATHI

pasnena

5 5.1 IlpeacraBneHne TEKCTOBBIX JaHHBIX. THUITOBBIC aNTOPUTMBI 00PabOTKHU CTPOK
5.2 ®yHKIMM cTaHAAPTHON OMOIMOTEKH [T pabOThl C CUMBOJIAMH U CTPOKaMHU

6 6.1 Tumb! daitioB u pexxuMbl padboTel. CTaHaapTHast OUOIMOTEKA BBOIa-BHIBOIA
si3pika C
6.2 daiinoseie motoku C++

7 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUS
7.1 OcuoBusbie monsitusa OOI1: abcTpakiins, MHKANCYISIIHS, HACIEIOBaHHE,
NOTUMOPHU3M.
7.2 Knaccel. Cuntakcuc o0bsaBiaeHus. MonugukaTopsl noctyna. CeTTopsl 1
rerTopbl. Co3/1aHne K3EMIUISIPOB KJIACCOB, CCBUIKH U YKA3aTEIN HA OOBEKTHI.
Craruueckue 1 HeCTaTHYECKUE YJIeHBI Kiacca.
7.3 Konctpykropsl. HazHauenue KoHCTpYKTOpOB. KOHCTPYKTOp MO yMOJIHaHHIO,
KONMpOBaHusl, ¢ napamerpamu. Jectpykropsl. HazHaueHnue necTpykTopos.

8 ITeperpyska omeparuit
8.1. Mexanu3m nieperpy3ku onepaunii. Cuntakcuc neperpysku. [lpaBumia neperpysku.
8.2. [leperpyska yHapHoit onepanuu. [leperpy3ka OMHAPHOW OmepaIuu.

9 Hacnenosanue
9.1. OnuHouHOe HacienoBaHue. CHHTAKCUC OOBSBIECHUS POU3BOIHOIO Kilacca.
VYnpasieHue 10CTyloM B IPOU3BOJHOM KJIacce.
9.2. KoHCTpYKTOPBI U JECTPYKTOPHI IIPHU HACIIEIOBAHHH.
9.3. Ha3znaueHne MHOXECTBEHHOTO HacienoBaHus. OmuOKa He0THO3HAYHOCTH.
[Ipo6emMbl MHOKECTBEHHOT'O HACIIEOBAHUSI.
9.4. BuptyanpHble QyHKIHH U TIOTAMOPHHU3M.
9.5. Uucro BupTyansHbie QyHKIMH. BupTyansHbie 6a30Bble Ki1acchl. BupTyansHoe
Haclle/I0BaHue.

10 Nepapxusd ki1accoB BBOJIa-BbIBOAA
10.1. bubnmoreka Broja u BeiBoga C++. ba3oBebrii kinacce 10s. OOBEKTHI CTaHAAPTHBIX
YCTPOUCTB.
10.2. BBoa BcTpoeHHBIX TUIOB. BbiBOa BcTpoeHHBIX TUTIOB. [lepeonpenenenue
OIIepaTOpPOB BBOJA M BBIBOJA JJIsl OJIb30BATEIbCKUX THIIOB.

11 O0paboTka UCKITIOYCHHH
11.1. Mexanusm 006pabOTKH UCKITIOUUTEIBHBIX cuTyanuid. Co3ganne coOCTBEHHBIX
UCKITIOUCHUH.
11.2. Uepapxus KIaccoB UCKIIOYCHHN cTaHaapTHOH 6ubnmmnotexku C++. Cozganue
COOCTBEHHOI'0 KJIacca MCKIIIOUYEHU.

12 [Ma6moHBI

12.1. la6mons! ¢pynkimii C++. [1ladbnons! kitaccoB. CUHTAKCHC OOBSBICHHMS.

12.2. YauBepcalbHasi HHULIMAIU3AIM U CIUCKUA MHULManu3anun. KiroueBoe ciioBo
auto.

12.3. KonTeiineps! u 00o01IeHHbIe anroput™Mbl. [locneoBaTenbHble KOHTEHHEPHI.
AccolraTruBHbIE KOHTEHHEPBHIL.




4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl IpakTHYECKUX 3aHATUN U UX TPYJOEMKOCTb IPUBEACHBI B TaOnuLE 5.

Tabnmma 5 — [IpakTHdeckue 3aHATHS B UX TPYIOEMKOCTh
dopmbl Tpynoewm- Msmux | No
Ne TeMbl MPaKTUYECKUX 3aHATHUH MPAaKTUYECKUX KOCTh, | PAKTHHCCKON s nema
/o . ) TOJITOTOBKH,
3aHATHIHA (gac) (uac) JICII.
CemecTp 2
1 | 3nakoMcTBO co cpenoit paspadotku | Kommbrorepnsiit 1 1
MS Visual Studio. Coznanue HOBOTO NPaKTUKyM
MPOEKTAa, 3aMyCK U OTJIAZKa IMPOEKTa
B cpene MS Visual Studio.
2 | OcoOEHHOCTH BBIIIOIHEHUS Pemenue 3amau u 1 2
apu(pMETHYECKHUX ONepariii 1s KOMITBIOTEPHBIN
pa3INYHBIX TUIIOB JaHHBIX. HNPaKTUKYM
To4HOCTH BHIYUCIICHH.
®opMaTHPOBAHHBIA BBOJI-BHIBOJ B
C++. @naru u popmarupyomme
¢dbysakun. Manunynstopsl. Beoa-
BBIBOJ] JAaHHBIX B Pa3IMYHbIX
cUcTeMax CUMCIICHHS.
3 | Yka3arenu u ccouiku. Ctatnyeckue | Pemienue 3agad u 1 3
U IMHAMUYECKHE MacCHBBI. KOMITbIOTEPHBIH
Oco6eHHOCTH TMHAMUYECKOTO MPAaKTUKYM
BbIiesIeHus naMsaTH. OOHapyxeHue
yTE4eK MaMsTH.
4 | OObsBIEHUE U ONpE/IEIICHUE Pewrenue 3anau u 1 4
¢byHKLUH, 0067aCTh BUIUMOCTH KOMITbIOTEPHBIH
¢dbysakuit. [IpoToTUnbl GyHKINHN. MPaKTUKYM
dopmManbHbIe U PAKTHIECKHE
napameTpsl ¢pyHknuu. [lepenaga
MacCHMBOB B KaUe€CTBE MTApPaMETPOB.
Bcero 4
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYILOEMKOCTb IIPUBECHBI B TabnuLe 6.
Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb
N3 Hux Ne
Ne HaunmenoBaHue 1abopaTOpHBIX paboT TpyAOEMKOCTS, | MPAKTHHCCKOI | pasiena
/11 (qac) MOATOTOBKH, | AUCIIHII-
(gac) JIVHBI
Cemectp 2
1 | Beiuucienne MaTeMaTHYECKUX BBIPAKCHUI 2 1,2
2 | OnpeneneHye monaaaHys TOYKH B 00J1aCTh 4 2,3
3 | [IporpaMMupoBaHue NOPa3ps,AHBIX ONEpaui 4 2
4 | Beruucnenune KycouHoi (H)yHKIHU 4 3,4
Cemectp 3
5 | O6paboTKa YHCIOBBIX MATPHI] 4 3,4
6 | OOpaboTKa TEKCTOBBIX JIAHHBIX 4 3,5
7 | O0OpaboTKa JaHHBIX B (hailmax 4 3,6




N3 Hux Ne
Ne Haumenosanue nabopaTopHbIX paboT TpyAOEMKOCTS, | MPAKTHHCCKOI | pasiena
/1 (qac) MIOATOTOBKH, | AUCIIHII-
(gac) JIVHBI
CemecTtp 4
8 | Knaccel. Onpenenenue MeTo10B Kiacca. 1 7
IIpaBa moctyma
9 | Co3nanue Knacca ¢ KOHCTPYKTOpPaMHU U 1 7
JECTPYKTOPOM
10 | [leperpy3ka onepauuii 4yepe3 METOIbI Kilacca. 1 8
[Teperpy3ka ¢ UCMOIB30BaHUEM
JPY’KECTBEHHBIX (DYHKIMI
11 | OguHO4YHOE HACJIEOBAHHUE 1 9
12 | O6paboTKa UCKIIOYUTEIBHBIX CUTYaIIHMHA 2 11
13 | Mcnonmp3oBaHne 00OOIICHHBIX alITOPUTMOB 2 12
Bcero 34

4.5. KypcoBoe npoekTHpOBaHUE/ BBIMOJIHEHUE KyPCOBOW pabOTHI

Ilens KypcoBO#l paOOTHI:  BBIOJHEHUE

BCEX OTamoB pa3pabOTKH,

OTJIAAKU U

TECTHPOBAHUs MPOrpaMMbl, a TaKke O()OPMICHUS TEXHMYECKOM IOKYMEHTALUH M0 KypCOBOH
paboTe B COOTBETCTBUU C UHAMBUAYAIbHBIM 33aHUEM.
[TpumepHBIe TeMBI 3aJITaHUI HAa KYypPCOBYIO paboTy npuBeaeHsl B pazaene 10 PITI.

4.6. CamocrosTenbHas paboTa 00yJaromuxcs

Bupl caMmocTosITenbHOM paboTHL U €€ TPYIOEMKOCTh IPUBEACHBI B Tabiuie 7.

Tabmuna 7 — Buzbl caMOCTOATEIBHOM paOOThI U €€ TPYI0EMKOCTh

. Bcero, | Cemectp 2, CemecTp 3, CemecTp 4,
Bun camocrosTenbHOM paboTh
qac qac qac qac

W3yuenne TeopeTHIeckoro MaTepuaa 156 34 10 62
muciumiausl (TO)
Kypcosoe npoexruposanue (KII, KP) 40 40
PacuerHo-rpaduyeckue 3amxanus (PI3)
Brmonnenne pedepara (P)
IToaroToBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jlomamiaee 3ampanue (/13)
KonTponbasie pabotel 3a04ankoB (KP3) 24 12 12
IToaroroBka K MpoOMEXyTOUHON
arrecrauuu (I1A) 20 ? 2 0

Bceero: | 240 105 52 83

5. IlepeueHb yueOHO-METOINYECKOTO 0OECIIEYECHNS
JUTS CAMOCTOSITENIEHOM paboThl 00yUdatoUIUXCs MO JUCIUIITNHE (MOJIYIIIO)
Y4eOHo-MeToIMYECKHE MaTepuaibl JJis CAMOCTOSITENIbHON PabOThl OOy4aroNIMXCsl YKa3aHbl B
n.a. 7-11.




6. IlepedeHb neYaTHBIX U JEKTPOHHBIX YUEOHBIX U3aHUN
IlepedeHp neyaTHBIX M IEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B Tabiue 8.
Tabmuna 8 — [lepeueHb NeUaTHBIX M ANEKTPOHHBIX YUESOHBIX M3/IaHUHI

udp/
URL agpec

bubnuorpaduueckas ccpuika

KomruectBo
SK3eMILTSIPOB B
OHOIIHOTEKE

(xpome
SIEKTPOHHBIX

9K3EMILISIPOB)

https://znanium.com/catalog/product/1007488

Kyzun, A. B. IlporpammupoBanne Ha
s3b1ke CH @ yueOHoe mocobue / A.B. Ky3un
E.B. UymakoBa.— M. : DOPYM :
NH®PA-M, 2019. — 144 c.

https://znanium.com/catalog/product/1225391

Hoporos, B. I'. OcHoBBI
IporpaMMupoBaHus Ha si3bike C :
yueOHoe nocobue / B. I'. Jloporos, E. I
Hoporosa ; mox pen. JI. I'. 'arapunoit. —
Mockga : ®DOPYM : UH®PA-M, 2021.
— 224 c.

https://e.lanbook.com/book/176900

Konoga, E. A. AnropuT™MBI 1 TPOrpamMMBI.
A3k C++ : yueGHOe mocodue 1ist By30B /
E. A. Konoga, I'. A. TTomutak. — 6-e u3n.,
ctep. — Cankt-IlerepOypr : Jlanp, 2021. -
384c.

https://e.lanbook.com/book/169287

Connarenko, U. C. [Ipaktuueckoe
BBEJICHHUE B SI3BIK ITporpammupoBanust Cu
: yueOHoe nocobue / Y. C. Conpgarenko,
W. B. ITonos. — Cankr-IlerepOypr :
Jlanb, 2021. — 132 c.

004.4
IT12

C/C++. [IporpamMmmupoBaHue Ha S3bIKE
BBICOKOTO ypoBHS : yueOHuK / T. A.
ITaBnosckas. - CII0. : [IMTEP, 2003. - 459
c.

49

http://e.lanbook.com/book/1220

ITpuembl 0OBEKTHO-OPUEHTHPOBAHHOTO
npoekTupoBanus. IlarTepHsl
npoekTupoBanus = Design Patterns.
Elements of reusable oblect-oriented
software/ 3. 'amma [u 1p.] ;mep. ¢ aHnI. A.
CaunkuH. - CII6.: IIUTEP, 2008. - 366 c.
I'amma 3., Xenwm P., JI>xoHCcOH P.,
Bmuccunec /1. Ilpuemsl 00BEKTHO -
OPUEHTUPOBAHHOI'O IIPOEKTUPOBAHUS.
[TaTTepHBI MPOEKTUPOBAHUS
[OnexkTpoHHBIN pecypc] — DIEKTPOH. aH.
— M. : IMK Tlpecc, 2007. — 367c.

http://e.lanbook.com/book/5115

Amapuna 1.B. O6bekTHO-
OpPUEHTUPOBAHHOE IIPOrPaMMHUPOBaHKE B
C++: mekmu M ynpaxHeHHUS.
[OnexkTpoHHBIN pecypc] — DIEKTPOH. aH.
— M. : "T'opstuast nuaus-Tenekom", 2012.
—320c.




7. TlepedeHb MEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
nH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH « HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(opMaMOHHO-
TEJICKOMMYHHKAIMOHHOH ceTH «lHTEepHET», HEOOXOOUMBIX JUIS OCBOCHUS JIUCHUILIHHBI
npuBeeH B Tabnmue 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpCOB WH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOM ceTn «MHTepHEeT»
URL agpec HaumenoBanue

https://e.lanbook.com/ | DnekTponHas OubMoTeuHas cucreMa Jlanb (TocTym asis
oOyvaromuxcs u pabotaukos ['YAII)

https://znanium.com/ DneKTpoHHas OMOIMOTEYHAS CHCTeMa 3HAHUYM (JIOCTYT ISt
oOyvaromnuxcs 1 pabotaukos ['YAII)
https://urait.ro/ Oo6pazoBarensHas miardopma FOpaiit (moctym ms

oOyyvarontuxcst 1 paboraukos ['YAII)

8. IlepeueHb HHPOPMAIMOHHBIX TEXHOIOTHI
8.1. Ilepedenr MPOrpaMMHOTO OOECHEUEHHs, HCIIOIB3YEeMOTO TPH OCYIIECTBICHUHU
00pa3oBaTeIbHOro MpoLecca Mo AUCHUIIMHE.
Ilepedenp Mcnonb3yeMOro nporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.
Ta6numa 10 — IlepedyeHp MporpaMMHOIO 00€CTICUCHHUS

Ne i/t HaumenoBanue

1 Onepanunonnas cuctema Microsoft Windows 10

Microsoft Visual Studio

2
3 CpenctBa gemonctpanun PDF ¢aiinos
4 Enunas snekrponnas oOpazoBatensHas cpena ['Y ATl

8.2. IlepeueHn MH(POPMAIIMIOHHO-CIIPaBOYHBIX CHCTEM,HCIIOIb3YEMBIX npu
OCYILLECTBICHUN 00pa30BaTEIbHOIO MpoLecca N0 AUCLUIINHE

IlepeyeHb HCHOIB3YyEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBIECH B
tabnue 11.
Tabmuna 11 — Ilepeyenp nHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM

Ne o/ Haumenosanue

He npenycmotpeno

9. MarepuanbHO-TexHHUYECKas Oa3a
CoctaB  MaTepualIbHO-TEXHMYECKOM 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBJIECHUS
00pa3oBaTeabHOro Mpolecca Mo AUCLHUILIMHE, IpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaAIbHO-TEXHUICCKOM 0a3bl

Ne HanmenoBanue cocTaBHON 9acTH Howmep aynutopun
n/m MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)
1 | YuebOHas ayauropus Ui NpOBEIEHHS 3aHATHH JEKIIMOHHOTO
TUIA
2 | YueOHas ayauTopHs J1sl MPOBEICHUS PAKTHYECKUX U yi. I'actenno, 1. 15,
nabopaTOPHBIX 3aHSATUI OCHAIICHHAS CHICIIMATU3UPOBAHHOM muT. A, aya. 24-03,
MeOebi0; TEXHUIECKUMH CPEICTBAMU O0YUICHUS, CIYKAITIMU 24-05;
JUTSL TIPEICTaBJICHUS Y9eOHOM HHPOpMAuU OOJBIION
ayauTopuu; 1adopaTopabiM obopynoBanuem (II1DBM, yi. b. Mopckas, 1. 67,
00BEAMHEHHBIX B JIOKAJbHYIO BBIYMCIUTEIBHYIO CETh C ut. A, ayx. 23-08,

BBIX0/IOM B BeIuuCIUTENbHYIO ceTh [ YAII u UnTepHeT) 23-09, 23-10




10. OueHouHble cpeacTBa AJIS MPOBEJCHUS IPOMEXKYTOUHOM aTTecTalu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
o0ydJaromuxcs o AUCUUIUIMHE NpUBeieH B Tabaune 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJICTB I MPOBEACHHS MPOMEXYTOUYHOUN aTTeCTallU

Buzx npomMeXyTO4YHON aTTecTalnuu [IepeyeHb OLICHOYHBIX CPEJICTB
DK3aMeH Cnucok BONpPOCOB K 9K3aMEHY; TECTBHI;
3anaym.
3auer Crnucok BONpOCOB; 3a1a4H.
BrimosiHeHEe KypcoBOi paboThI DKcrepTHas OIICHKA Ha OCHOBE TPEOOBaHMIA K
COJZIEP’KAaHUIO KypCOBOM paboThI O
JVCHUTIINHE.

10.2. B kadecTBe KpUTEpUEB OLEHKM YPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMUCS TPUMEHsETCS S-0aipHas IIKajda OLeHKH c(HhOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpast puBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOXIYJIBHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6numa 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIMA

OrieHKa KOMIIETCHIMHI X .
N — apakTepUcTHKa chOPMHUPOBAHHBIX KOMIICTCHITHI
— oOyvaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHa,;
— YBEPEHHO, JOTUYHO, MOCJIEIOBATENBHO U TPAMOTHO €T0 U3Jaraer;
COTIHOD — OMMpAasiCh HAa 3HAHUA OCHOBHOW W JOTOTHUTEIHHOW JIATEPATYPBI,
GAUTCHOY TECHO TPUBSI3BIBAET YCBOSCHHBIC HAYYHBIC TIOJIOKECHHS C TPAKTUICCKOMN
JIeATEeTbHOCTHIO HAIIPaBICHUS;
— yMeno 000CHOBBIBACT M aPTYMCHTHPYET BBIJIBUTACMbBIC UM HJICH;
— JIeJTaeT BBIBOJLI M 0000IIEHHUS
— ¢BO0OOJIHO BJIAJICET CHCTEMOM CIEIUATN3UPOBAHHBIX OHSITHH.
— 00yJaroUIHiAcs TBEPJO YCBOMII POTPAMMHBIN MaTepHall, TPAaMOTHO H
M0 CYWIECTBY W3Jaraer ero, ONHUpPasCh HAa 3HAHUS OCHOBHOMU
JTUTEPATYPHI,
«OpOMO» — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBA3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOH AESITENbHOCTHIO
«3aUTCHOY
HaIpaBJeHUs;
— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;
— JIeJTaeT BBIBOJEI M 000OIIEHHUS
— BJIAJICET CUCTEMOM CHEIUAIM3UPOBAHHBIX MOHATHH.
— o0yJaronuiicsi yCBOMI TOJNBKO OCHOBHOW MPOTPaMMHBIA MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMUpasCh Ha 3HAHWUS TOJLKO OCHOBHOMU
JTUTEPATYPHI,
— JIOMYyCKaeT HeCYIIECTBEHHbIC ONIMOKH U HETOYHOCTH,
«yJIOBIICTBOPUTEITHLHOY o
GAUTCHOY — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM TNPUMEHEHHHU 3HAHHUI
HaIpaBJeHUs;
— c1abo apryMEHTHUPYET Hay4YHbIE TIOJIOKEHUS;
— 3aTpyaHsIeTcs B (OPMYITHPOBAHUH BBIBOJIOB M 000OICHUI;
— YAaCTHYHO BJIAJICCT CHCTEMON CIICIMAIM3NPOBAHHBIX TTOHATHA.
— O0ydJarouuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepuania;
— IONyCKaeT  CYIIeCTBEHHbIE  OMMOKM W  HETOYHOCTH  MpH
«HEYJIOBIICTBOPUTEITHHOY ”
HE 3AUTCHOY paccMOTpeHHr IpobieM B KOHKPETHOM HaIPaBIICHUH; }
— UCIIBITBIBACT TPYTHOCTH B IPAKTUICCKOM IPUMEHEHUH 3HAHUM;
— HE MOKET apr'yMEHTHPOBAaTh HAyYHbIE MOJOKEHHUS;
— He GOPMYJIMPYET BBIBOJIOB M 00OOIIICHHUH.




10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WM UHbIE MAaTEPHAIIbI.
Bompocsr (3agaun) amnst 3x3aMmeHa npejcTaBieHbl B Tabmuie 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Kon
Ne /it Ilepeuens BompocoB (3a1a4) A dK3aMeHa HHKaTOpa
2 cemecTp
1 YPpOBHU SI3bIKOB IPOTPAMMHPOBAHHSIL. OIIK-6.3.1
2 OCHOBHBIC 3TaIlbl pa3pabOTKU MPOrPaMMHOTO IPOAYKTa OIIK-4.3.1
3 CrpykTypHOE mporpaMmmupoBanue. [IpuHIUIIBI CTPYKTYPHOTO OIIK-6.3.1
POrpaMMHUPOBaHHS.
4 S3pik C/C++. O0mme CBeICHHsI M XapaKTEPUCTHKA s13bIKa, cocTaB s3bika | OITK-6.3.1
5 AnroputMm. Crioco0s! 3an1cu anropurma (6J0K-CXeMbl, TICEBJOKOT, ...) OIK-4.3.1
’ ’ OIIK-6.3.1
6 Crpykrypa nporpammsl Ha si3bike C/C++. Tlpumep npocroii nporpammel | OITK-6.3.1
7 [TpuHIMIIEI THIM3AMN JaHHBIX. MepapXus IpOCThIX TUIIOB JaHHBIX. OIIK-6.3.1
] CrangapTHbIe TUIBI JaHHBIX. Tabnuia xapakrepuctuk. OcoO0eHHOCTH OIIK-6.3.1
BbIOOpaA THTA.
9 SBHOE U HesiBHOE MTpeoOpazoBanue TUIIOB. [IpaBuna mpeobpazoBaHus OIIK-6.3.1
TUIIOB.
10 [TepeMeHHbIE M1 KOHCTAHTHI OIIK-6.3.1
11 Koncranthl. CrienipaabHbie CHMBOJIBI. KBaudukaTop const. OIIK-6.3.1
12 Tunel naHHBIX, ONpeAenseMble ofib3oBaTeneM. [lepeuncnsaeMplii THIT OIIK-6.3.1
(enum)
13 CtpykTyphl (Ha3HAYCHUE, CHHTAKCHUC, MCIIOJIb30BaHHE, OIIEPaToOp > ). OIIK-6.3.1
14 OO6acTh BUIMMOCTH MTEPEMEHHBIX. OIIK-6.3.1
Onepanuu (knaccudukanms, 0COOEHHOCTH 3aMicH, Ta0IHIa OIIK-6.3.1
15 npuoputetoB). [loHsATHE acCOLMATUBHOCTH, MPUOPUTETA, PA3MEPHOCTH.
Onepanus sizeof.
16 ApudmeTnueckue onepanuu OIIK-6.3.1
17 Jlornueckue onepanyu 1 onepanuu CpaBHEHUS OIIK-6.3.1
18 [TopazpsiaHble onepanyu OIIK-6.3.1
19 Onepanus npucBanBanus (CHHTAKCHC, JIOTHKA paOOTHI, TOTHAS U OIIK-6.3.1
cokpaéHHas (popma, HOPsIOK BBIIOTHEHUs], TPUMEPBHI)
20 Tepnapnas onepanus ?:. OTIHYHe OT YCIOBHOIO onepaTopa OIIK-6.3.1
21 Oneparopsl si3bika C. [TycTol onepaTop, COCTaBHOM onepaTop OIIK-6.3.1
2 YcnoBHbIi onepaTop. CBsA3b MEKIY HECKOJIBKUMH yCIOBHBIMU OIIK-6.3.1
OTIEPATOPAMH U CJIOKHBIMH JIOTHIECKUMH BBIPAXKECHHUSIMHU.
73 Onepatop BbIOOpa (CHHTaKCHUC, JIOTHKA paboThl, mpumep). OnepaTtop OIIK-6.3.1
break
24 Hukn ¢ npeaycnoBueM. LIMKI ¢ HOCTyCIOBHEM. OIIK-6.3.1
25 [ukn ¢ napamerpoM. BzauMo3zaMeHIeMOCTh IUKJIOB. OIIK-6.3.1
26 Omnepatopsl epeayn ynpasiaeHus goto, break u continue OIIK-6.3.1
27 VYkaszarenu OIIK-6.3.1
28 Ccpuikn. Paznuune Mexy yKa3aTreisiMu U CChUIKAMU OIIK-6.3.1
29 OpHomepHble MaccuBbl. THIOBBIE AJITOPUTMBI 00Pa0OTKH MacCHUBOB. OIIK-6.3.1
30 JIByMepHBIE MacCHUBBI OIIK-6.3.1
31 MaccuBbl M UX CBSI3b C yKazaTedsiMH. AfpecHasi apudMeTHKa OIIK-6.3.1
32 [lepenaya MaccHBOB B KauecTBe MapaMeTpoB pyHKIIMHU OIIK-6.3.1
33 Konnenuwmst mamsaru. Oneparun 11t paboTel ¢ auHaMuueckor namsiteio | OITK-6.3.1
34 [loamporpaMMbl (CHHTaKCHUC, BUJIBI IOANIPOrPaMM, KOHTEKCT, TPUMEP) OIIK-6.3.1
35 O0BsBiIcHUE ¥ onpenesiecHue GpyHkimid. Onepartop return OIIK-6.3.1




Kon

Ne i/ Ilepeuens BompocoB (3a1a4) A dK3aMeHa HEMKATOPA
36 Crioco0bI nepeiavn mapaMeTpoB B QYHKITUIO OIIK-6.3.1
37 CrniocoObI niepegaun 3HaYCHUS U3 OMHON (QYHKIIMU B IPYTYIO OIIK-6.3.1
38 [TapameTps! GYHKIUHU CO 3HAYCHUSMH 110 YMOTUAHHIO OIIK-6.3.1
39 QDYHKIMYU C IEPEMEHHBIM YUCJIOM MTapaMeTPOB OIIK-6.3.1
40 [leperpyska QyHKIun OIIK-6.3.1
41 @ynukmmsa main(). [lepenavya mapameTpoB B GYHKITHMIO main. OIIK-6.3.1
42 [ToroxoBbIi BBOA-BEIBOA. OCHOBHBIE (DYHKIIHH yIIPABICHHS BBOJIOM- OIIK-6.3.1

BBIBOJIOM OMOJIHOTEKH <iostream>.

48 [ToToxoBbIif BBOA-BEIBOA. DOpMaTHPOBAHNE NAHHBIX ((PYHKITHH OIIK-6.3.1
(dbopMaTupoBaHHs U MAHUITYJISTOPHI).

49 OcHoBHBIE (PYHKIIMH yTIPaBICHHUS BBOJAOM-BBIBOJIOM <cstdio> OIIK-6.3.1

Ne n/m Ilepeuyensb 3a1a4 AJs IK3aMeHa

1 Haiitn neficTBUTENbHBIE KOPHU KBAJAPAaTHOTO YPAaBHEHUS OTIK-4.3.1
OIIK-6.Y.1

5 BrisicHUTD, IPUHAICKUT JIM TOUKA C KOOPJIAWHATAMH (X, V) KPYry OIIK-4.3.1
paauyca » ¢ IEHTPOM B Hauajle KOOpJAMHAT. OIIK-6.Y.1
Apudmernueckue IeicTBUS HAl YUCIaMH TPOHYMEPOBAHBI OIIK-4.3.1

3 ciemyromuM obpazoM: 1 — ciioxeHue, 2 — BBIYUTAHUE, 3 — OIIK-6.Y.1
yMHOX€eHHe, 4 — aenenue. Jlan HoMep AeiicTBuUs U ABa uncna A u B.

BbInosHUTh Haj YMCIaMU YKa3aHHOE AEHWCTBHE U BHIBECTH PE3YJIbTAT.
Jlano BemecTBeHHOE yuciio A u nenoe yuciio N (> 0). BeiBectu Bce OIIK-4.3.1

4 uensie crerneny yucia A ot 1 1o N. @yHKIMIO BO3BEICHUS YUCIA B OIIK-6.VY.1
CTeNeHb HanucaTh 0e3 UCnoJib30BaHus 6ubnuoreku cmath

OIIK-4.3.1

5 HammcaTs nporpammy, BEIYUCIISIONIYIO (PaKTOPHAI BBEICHHOTO YHCTIA.

OIIK-6.Y.1

6 HanucaTh QyHKIHIO COPTUPOBKH MaccuBa OTIK-4.3.1

OIIK-6.Y.1
Hano Tpéx3HayHoe yucio x. Hanumure oneparop npucBanBaHus, OIIK-4.3.1

7 KOTOPBIN B IEPEMEHHYIO Y COXPaHUT cyMMy mudp uncna x. [Ipumep: OIIK-6.VY.1
x=507,y=12.

Hamucats QyHKIMIO, KOTOpas BO3BpalaeT 3HaUYCHHUE true, eCiu B OIIK-4.3.1

8 3ajaHHOM MaccuBe int M[10] HeT HyeBbIX 2JIeMEHTOB, 1 false — B OIIK-6.V.1
NPOTUBHOM CJy4ae.

Hano uncno x tuna unsined short. [lToMmeHsTE MecTaMu cTapvid 1 OIIK-4.3.1

9 MJIaamui 0alTsl uncia. BBOI-BBIBO OCYIIIECTBISCTCS B OIIK-6.VY.1
IIeCTHAIIATEpUIHON cucTeMe cuncienus (Hanpumep: A18F -> 8FA1)

BriBecTr Ha 9KpaH 3ariaBHbIC OYKBBI IATHHCKOTO andasuta u ux koael | OIIK-6.VY.1

10 B JIECSITUYHOM, IECTHAAUATCPUIHON U BOCBMEPUYHON CUCTEME
CUMCIICHHSI.

1 Hamucats nporpammy, koTopast OyAeT BBIBOAUTE Ha SKPaH IBOMYHOE OIIK-4.3.1
MPEACTABJICHIE 33JaHHOTO IIEJIOTO YHCIIa OIIK-6.Y.1
Hammmmre ¢yHKINIO, KOTOpas MEHSIET MecTaMu 3HadeHus AByX nenbix. | OITK-6.VY.1

12 B kagecTBe THIa MapaMeTpoB HCMONB3YHTE int*. HammmmTe npyryro
(GYHKIHUIO C TEM K€ Ha3HAaYCHUEM, UCTIONb3YS B KQUeCTBE THIIA
napameTposB int&.

4 cemecTp
1. | OOII — ompenenenne. OcuoBubie mousitust OOIT: AGcTpakus, OIIK-4.VY.1
HaCJIeJOBAHHE. OIIK-6.Y.1




Kon

Ne i/ Ilepeuens BompocoB (3a1a4) A dK3aMeHa
UHJIIKATOpa
2. | OOII — onpenenenue. OcnoBubie nousATust OOIL: Mukancymsmus, OIIK-6.VY.1
MOJTUMOP(HU3M. OIIK-6.3.1
OIIK-4.VY.1
3. OOII — ocuoBHble npuHIUNEL. OmpeneneHune kiacca, oobekra. Mx OIIK-4.VY.1
B3aMMOCBS3b MEXKITy COOOM. OIIK-6.VY.1
4, C++ - [IpoctpancTBa uMeH. OOBSIBIICHUE U CITOCOOBI UCTIOIB30BAHHUSL. OIIK-6.3.1
OIIK-4.VY.1
OIIK-6.Y.1
5. | C++ - kmacchl mamsTH. OIIK-6.VY.1
6. C++ - YauBepcanbHast nHUIManu3anus. Mannuanuszanus mno OIIK-6.VY.1
YMOJIYaHHUIO 6A30BbIX THUIIOB.
7. | Peanuzammsa kinaccos B C++. OObABICHUE U OTIpeiclieHUE Kilacca. OIIK-6.3.1
JlanHble-uneHbl 1 pyHKIMU-YJICHBI Kacca. OIIK-4.¥.1
OIIK-6.Y.1
8. | Peanmzanus knaccoB B C++. Kiace, ctpykTypa, oobeaunenue (class, OIIK-6.3.1
struct, union) OCHOBHBIC OTJIMYHSL. OIIK-6.Y.1
9. | Peanuzanus knaccoB B C++. [IpaBa noctyna k wieHam kiacca. OIIK-4.V¥.1
OIIK-6.Y.1
10. | Peanuzanums kmaccoB B C++. [py3bs knacca. (pyxectBennsie knaccel | OIK-4.V.1
U QYHKIHH). OIIK-6.Y.1
11. | Peanusauus knaccos B C++. [leperpyska ¢pyHKUMN-UIEHOB. OIIK-6.VY.1
12. | Peanuszanus knaccos B C++. CraTudecKkre U HECTATUYECKUE YJIEHBI. OIIK-6.VY.1
13. | Konctpyktopsl. KOHCTpYKTOPHI IO YMOTYaHHUIO. OIIK-6.VY.1
14. | Konctpykropsl. MUHUIIMAaNU3UPYOMMH KOHCTPYKTOP, CITUCOK OIIK-6.VY.1
WHULMAJIN3aLUY 1 KOHCTPYKTOP KOIIMPOBAHHUSI.
15. | Konctpykropsl. KoHcTpyKTOp mepemereHust. OIIK-6.VY.1
16. | Hectpykropsl. Haznauenue nectpykropa. Bupryansnsie necrpykropsl. | OITK-6.VY.1
17. | Hectpykropsl. Mcnons3oBanue aectpyktopoB. [lopsagok yanuroxenus. | OIIK-6.VY.1
18. | Peanm3anms ximaccoB B C++. Yka3aTenu Ha 0ObeKTH. YKa3zarensb this. OIIK-6.VY.1
19. | Peanuzanus knaccoB B C++. Yka3zarenu Ha WiEHBI Kiacca. OIIK-6.VY.1
20. | Peanmzamus xnaccoB B C++. 11labnonsr knaccos. [lapamerpuzanms OIIK-6.VY.1
111a0JIOHOB KJIaCCOB.
21. | Peanusauus knaccos B C++. [llabnons! knaccos. Crenuanusanus OIIK-6.VY.1
111a0JIOHOB KJIaCCOB.
22. | Peanmzanus knaccoB B C++. Ileperpyska onepaTopos. OIIK-4.3.1
OIIK-6.Y.1
23. | Peanuzamnus knaccoB B C++. OnepatopHbie pyHKIIMU B IPOCTPAHCTBE OIIK-6.VY.1
MMEH U KaK WIEeHBI KJacca.
24. | Peanmzauus knaccoB B C++. OnepaTopsl BBOJA-BBIBO/IA. OIIK-4.3.1
OIIK-6.Y.1
25. | Peanmzamus knaccoB B C++. [leperpyska oneparopoB npeobpazoanus | OIIK-6.VY.1
THUIIOB.
26. | Peammsamus kinaccos B C++. Onepatop siBHOTO (explicit) OIIK-6.VY.1
peoOpa3oBaHus THIIOB.
27. | Peanm3zaums HacnenoBanus B C++. OquHouHoe HacnenoBanue. O6macts | OITK-4.3.1
BUIMMOCTH YJIEHOB KJIacca. OIIK-6.Y.1
28. | Peammzanus Hacnegoanus B C++. MHOKECTBEHHOE U BUPTYalIbHOE OIIK-6.Y.1

HaCJICIO0BaHHC.




Kon

Ne /it Ilepeuens BompocoB (3a1a4) A dK3aMeHa
UHJIIKATOpa
29. | Peanmszamms nomumopdusma B C++. BupTyanbHsie GyHKIUH. OIIK-6.VY.1
30. | Peammzanms momumopdusma B C++. AGCTpaKTHBIE KIACCHI OIIK-6.VY.1
OrpaHndeHus Ha UCIIOJIb30BaHHE a0CTPAKTHBIX KJIACCOB.
31. | Uckmouenusa. Kontponupyemsiii 6510k onepanuii. Onepauus renepanuu | OINK-6.B.1
uckiroueHus (throw).
32. | Uckmouenus. Peannzarust 00pabOTKH HCKITIOUYUTEIBHBIX CUTYAIINH. OIIK-6.VY.1
BnoxeHHBIC KOHTPOIHPYEMbIE OJIOKH OTIEPAITHIA.
33. | Uckmouenus. Knaccel ctanmapTHON OMOIMOTEKH 1 00paboTKH OIIK-6.B.1
UCKJIIOYEHHH.
34. | C++ - Tum auto. OIIK-6.VY.1
OIIK-6.B.1
35. | C++ - nuanazonnsiii ukda for (...). CHHTaKCHC, IPUMEHEHHE. OIIK-6.B.1
OIIK-6.3.1
36. | C++ - KimroueBoe cioBo decltype, HazHaueHUe. OIIK-6.Y.1
OIIK-6.B.1
37. | C++ - [lepeuncienns ¢ OrpaHIYEHHON 00IACThIO BUIUMOCTH. OIIK-6.B.1
38. | CrangaptHas 6ubnuotexa C++. bubnmnoreka BBo1a-BhIBOIA. OIIK-6.V.1
Ha3znaueHnne, OCHOBHBIEC KJIACCHI. OIIK-6.B.1
39. | CrangaptHas 6ubnuorexa C++. KonTeitHeps! (IOHATHE), TPUHIIUTIBI OIIK-6.B.1
HCTI0JIb30BaHMS.
40. | CranpgaptHas oubnuoteka C++. Hrteparopsl (MOHATHE), BUJIBI OIIK-6.VY.1
OIIK-6.B.1
41. | CranpgaprHas oubnuotexka C++. IlocnegoBaTenbHble KOHTEHHEDHI. OIIK-6.B.1
42. | CrangaptHas oubnuoteka C++. AccolmaTUBHBIC KOHTCHHEPHI. OIIK-6.B.1
43. | CrannaprHas 6ubmmoreka C++. HeymopsmodeHHBIE acCOIMaTUBHEIC OIIK-6.B.1
KOHTEHHEPHI.
Bomnpocsr (3agaun) ans 3auera / audd. 3auera npencrapinensl B Tadbaume 16.
Tabauma 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera
iﬁ[ [Tepedens BompocoB (3a7a4) ams 3auera / qudd. 3auerta HH;[I/IfI?;[Topa
1 [IpencraBnenue cTpok B s3bIkax nporpammupoBanus. Ctpoku B C. OIIK-6.3.1
OCHOBHBIE aJITOPUTMBI 00PabOTKH CTPOK
2 Pabota ¢ cumBosiamu. OCHOBHBIE (DYHKITUH CTAaHIAPTHOW OMOIMOTEKN OIIK-6.3.1
<cctype>
3 Pabota co ctpokamu. OCHOBHBIE (PYHKIIMH CTAaHIAPTHON OMOIMOTEKH OIIK-6.3.1
<cstring>
4 daiinoBsiii BBOA-BBIBO. CTaHaapTHAS OMOJIMOTEKa BBOJIA-BRIBOA OIIK-6.3.1
(cstdio). TunoBeie anropuT™Mbl 00pabOTKHU (aiiIoB
5 [ToroxoBeIii BBOA-BeIBOA. DaiinoBeie moTokH (fstream). TumoBsie OIIK-6.3.1
ITOPUTMBI 00pPaOOTKH (aiiIoB
6 Hanmcats QyHKIHMIO, KOTOpas onpenenseT pa3mep ¢aiina B Oaitax OIIK-6.VY.1
OIIK-6.B.1
7 Hammcats QyHKIHMIO, KOTOpasi yOMpaeT u3 TeKCTOBOTO (aiiia Bce OIIK-6.VY.1
COTJIACHBIC M 3aIMCHIBACT JaHHBIC B HOBBIN (haiis OIIK-6.B.1
8 Hanucats QyHkuuto, koTopas B 3aiaHHOM Qaiine Mmensiet nmopsgok 6ant | OIIK-6.Y.1
Ha 00paTHBIN OIIK-6.B.1
9 Hanucats QyHknuto, KoTopas BeIASISET U3 3aJJaHHON CTpoku noAacTpoky | OIIK-6.VY.1
3aJIaHHOM JIJIMHBI, HAUMHAs C 3aJJaHHOM IO3UIIMHU OIIK-6.B.1




iﬁ[ Ilepeuens BompocoB (3aaa4) 1ist 3aueta / udd. 3adera HH;[I/IfI?;[Topa
10 | Hamucats @yHkmuto copyN, KOTopas KOIMUPYET CTPOKY B ApYyryro ctpoky | OITK-6.VY.1
3aJTAaHHOE KOJIMYECTBO pa3 OIIK-6.B.1
11 | Hammucatp ¢yHKIMIO, KOTOpasi HAXOAHUT B CTPOKE CIIOBO HANOOJIBIIEH OIIK-6.VY.1
JUTFHBI ¥ BO3BPAIIAET 3TO CIOBO OIIK-6.B.1
12 | Jano ums ¢aiina. B daiine aBa cTonlua ¢ ynciaMu: HAWTH CpeaHee OIIK-6.VY.1
apupMeTHIECKOEe B KAKIOM CTOJIOINE M BRIBECTH PE3yJIbTAT Ha SKPAH. OIIK-6.B.1
13 Hanmcatps QyHKIHIO, KOTOpas KOMUPYET CTPOKY B APYTYIO CTPOKY OIIK-6.VY.1
3a/TaHHOE KOJIMYECTBO pa3 OIIK-6.B.1
14 Hanmcatps QyHKIHIO, KOTOpast BBIACISACT U3 3aJaHHOH CTPOKH moacTpoky | OITK-6.V.1
3aJIaHHOM JJIMHEI, HAUWHAS C 3aJaHHON IO3UINU OIIK-6.B.1
15 Hanucaths QyHKIMIO, KOTOpas MOJCUYNUTHIBAET KOJTMYECTBO HEMYCTHIX OIIK-6.VY.1
CTPOK B (aiiie OIIK-6.Y.1
16 | CxommpoBaTh COEPKUMOE U3 MEPBOTO (paiia BO BTOPO. OIIK-6.Y.1
Hammcatp QyHKImIo, KoTopas youpaet u3 TekctoBoro ¢aiina Bce mudper | OITK-6.V.1
17 | m 3amuchIBaeT JaHHBIC B HOBBIN (haiin, mpeodpa3ys pycckue u natuackue | OITK-6.B.1
OYKBBI B 3aIJIaBHbIE

IlepeyeHnp TeM A KypcOBOrO NPOEKTHPOBAHMSA/BBIMOIHEHUSI KypcOBOH paboOTh

npeacTaBieHbl B Tabmuie 17.
Tabauua 17 — IlepeueHsb TeM Ui KypCOBOTO ITPOEKTHUPOBAHUS/BBIIOJHEHUSI KYPCOBOM pabOThI

No
n/m

ITpumepHBIii nepedeHb TeM /7151 BBIMOIHEHHS KypCcOBOH paboThI

1

ITpenmerHas 061acTh — «Y4eT yCreBaeMOCTH CTYAEHTOBY.
Jannbie 06 oHOM cTyAeHTe XpaHsaTcs B ctpykType ¢ umeHeM STUDENT, coxepixameit
CJIeIyFOILYE TIOJIS:

e (amMuIus U UHULIHAJIBI,

e HOMED IPYINIIb;

® YCIIeBaEMOCTH (MAaCCHB U3 IISATH DJIIEMEHTOB).
CnucoK CTYZ€HTOB OPraHM30BaH B BUJC JTMHEHHOTO CIHCKA.
3ajaHue Ha MOMCK: HANTH CTYJEHTOB, Y€l CpeIHUI 0a He MEHbIIE YKa3aHHOTO
0JIb30BATEJIEM 3HAYCHHUSL.

[Ipenmernas obnacte — «Pacnncanue pericoB CaMOIETOBY.
Hannsle o peiice xpaustces B cTpykrype ¢ umeHeM AEROFLOT, conepxatueit cnenyromniue
TOJIAA:

e Ha3BaHME ITyHKTa Ha3HAYEHUs pelica;

e HOMep peiica;

® THWII CAaMOJIETA.
IIepedyeHs pelicoB OpraHM30BaH B BUJE JIMHEWHOTO CITUCKA.
3anaHue Ha MOMCK: HANTH peichl, BbUICTAIONIME B IIYHKT HA3HAYCHHUS, HA3BaHUE KOTOPOTO
COBIIAJIO C HA3BaHUEM, BBEACHHBIM C KJIABUATYPhI

[Ipenmernas obnacte — «OTHEN KaAPOB COTPYAHUKOBY. [laHHBIE O
cotpynuuke xpanstcs B crpykrype WORKER, cogepxaiueit cnenyromniue nosmis:
e (amuius U MHULKABI paOOTHUKA;
e Ha3BaHME 3aHMMAaeMOU OJIKHOCTH;
® IO IOCTYIUIEHUS Ha paboTy.
IlepeueHb COTPYAHUKOB OPraHU30BaH B BUJIE JIMHEHHOTO CIIUCKA.
3amaHne Ha MOWCK: HANTH paOOTHHUKOB, Yei CTak padOTHI B OPraHU3AINH IIPEBBIIIAET
3HAYEHHE, BBEACHHOE C KJIABHATYPHI




[Ipenmernas obnacte — «MapipyTe». JlaHHBIE 0 MAPIIPYTE XPAHSITCS B
cTpykrype ¢ mmeHeM MARSH, conepkarieit ciemyroniie mous:
e Ha3BaHME HaYaJILHOT'O IIYHKTa MaplLIpyTa;
e Ha3BaHME KOHEYHOI'O IIyHKTa MapLIpyTa;
e HOMEp MapuipyTa.
IIepeyens MapmIpyTOB OpraHW30BaH B BUAE JIMHEHHOTO CIIUCKA.
3ajaHue Ha MOMCK: HANTH MapuIpyT, HOMEP KOTOPOrO BBEJIEH C KJIaBUATYPHI

[IpenmeTHas obmacts — «Pacriicanne moe3noBy». JlaHHbIe 0 MapmipyTe
noe3aa xpansarcs B ctpykrype TRAIN, coneprkareii cienyromue nos:
e  Ha3BaHHE MYHKTa HA3HAYEHUS;
e  HOMeEp MO0e3/a;
e  BpeMs OTIPABIICHHUS.
[lepeyens moe310B OPraHU30BaH B BUJE JIMHEHHOTO CIHCKA.
3agaHue Ha MOUCK: HAWTH 1Moe3/1a, OTHPABIISIONIMIICS TOCe BBEIEHHOTO C KJIaBUATYpPhI
BpEMEHHU

ITpenmernas o6mactb — «CIMCOK KOHTAKTOBY.
Jlannubie o yenoBeke xpaHsaTcs B cTpykType ¢ umeHeM NOTE, conepikaiieit cnenyroniue
HOJIS:

e  ammus, ums;

e HoMep TeseoHa;

e JaTa pOXKIACHUS (MACCUB U3 TPEX YHUCEI).
[lepeueHp KOHTAKTOB OPraHU30BaH B BUJE JIMHEHHOTO CITUCKA.
3amaHue Ha MOWCK: HANTH MH(OPMAIIHIO O YeIOBeKe, HOMEp Tese()OHa KOTOPOTO BBEICH C
KIJIaBHATYPBI

ITpenmernas obnacts — «MHbOpManys 0 COTPYAHUKAXY.
JlanHble 0 yenoBeke XpaHATcs B CTpyKType ¢ umeHeM ZNAK, conepxatieil ciegyrommue
HOJIS:

o  (amwunus, nMms;

® 3HAK 30/IMaKa;

e JaTra poKACHUS (MAaCCHB U3 TPEX YHCEN).

[lepeueHpb COTPYIHMKOB OPraHU30BaH B BUJIE JINHEHHOTO CIMCKA.

3ajaHue Ha MOUCK: HAlTH MH(OPMAIIMIO O JIIOASIX, Ubsl (paMuIKs BBEIEHA C KJIAaBHATYPhI

ITpenmernas obnacts — «Karanor ToBapoB». J[aHHBIE O TOBape XpaHATCS B
ctpyktype ¢ umeHeM PRICE, coaepkarieii cienyromiye nomus:

e Ha3BaHHE TOBapa;

e Ha3BaHHE Mara3uHa, B KOTOPOM MPOJAETCs TOBap;

® CTOMMOCTh TOBapa B pyOJIsix.
IIepeyeHs TOBapOB OPraHU30BaH B BUE JINHEWHOTO CITUCKA.
3amaHne Ha MOWCK: HATH HH(OpPMAIMK O TOBape, Ha3BaHHE KOTOPOTO BBEICHO C
KJIABUATYPBI

[Ipenmernas obnacte — «Ilnarexupie nopydeHus». JanHsie o miarexe
xpansTcs B cTpykType ¢ umeHeM ORDER, cogepxatueii cienyromue mosmis:

® pacyeTHBIN CYET IUIATENbINNKA;

® pPACUYETHBIN CUET MOJIy4aTes;

e MepeuncisiemMas cymma B pyOIisix.
IIepedyens TUIATEKHBIX MOPYUEHUN OPraHU30BaH B BUJIEC TUHEHHOTO CIIMCKA.
3amaHue Ha MOWCK: HANTH MH(OPMAIHIO O CyMMe, CHATOW C pacueTHOTO cYeTa
IJIaTENbIINKA, BBEIEHHOIO C KJIaBUATYpPhI




10

BrImonHUTS crymenue TabIudHO 3aJaHHON (DYHKIINH, 3a/1aBa€MOH TT0JIb30BATEIIEM C
KJIaBHaTyphl METOZOM JIMHENHON nHTEpNosnuu. OyHKIM, 3aJaHHas B BUJIe KOOPIWHAT
TOYEK, XPAaHUTCS B MACCUBE CTPYKTYP, KaXKIBII JIEMEHT KOTOPOU — CTPYKTYypa € MOJISIMU:
aprymenT, ¢yHkius. [Ipu qo6aBneHrr HOBOTO 3JIEMEHTa MPOrpaMMa JJOJKHA
aBTOMAaTHYECKH COPTHPOBATH MAaCCUB IO BO3PACTAHUIO apTyMEHTA.

*BbIBECTH Ipa)MK perIeHus

11

BrImonHUTS crymenue TabIudHO 3aJaHHON (DYHKINH, 3a/1aBa€MOH TT0JIb30BATEIIEM C
KJIABUATYPBI METOJIOM KyOnueckor uHTepnosiuun. OyHKIMs, 3a1aHHas B BUAE KOOPAUHAT
TOYEK, XPaHUTCS B BUJE 2 OAHOMEPHBIX MACCUBOB: MACCUB 3HAYCHHUH apTyMEHTOB U
MaccuB 3HaueHui GpyHkmn. [Ipu noGaBineHNE HOBOTO 3JIEMEHTA MPOrpamMMa J0JDKHA
aBTOMATUYECKU COPTUPOBATH MACCUBEI [10 BO3PACTaHUIO apIyMEHTA.

*BBIBECTH IpaduK penieHus*

12

BbruncnuTh onpeneneHHbli HHTErpall GyHKIUU METOAAMH MPSMOYTOJIBHUKOB, TPAIICIIUI 1
CITA{HOB, ¥ CPAaBHUTH PE3yJbTAThl BhIUMCICHUH. DyHKINS, 3aJaHHast B BHJE KOOPIUHAT
TOYEK, XPaHUTCS B CIIMCKE, KAXK/IBIH 2JIEMEHT KOTOPOH — CTPYKTYpa C MOJSIMU: apTyMEHT,
¢ynkums. [Ipu nobaBiIeHUN HOBOTO AJIEMEHTA NPOrpaMMa JI0JDKHA aBTOMAaTHUECKH
COPTHPOBATh CIMCOK IO BO3PACTAHUIO APTyMEHTA.

*BBIBECTH TpaduK perieHus™

13

BBIMOTHATH anmpoKCUMAIHIO TaOINYHO 331aHHOM (DYHKIMH, 32/1aBAEMOH IOJIb30BATENIEM C
KJIaBHATYpbl METOJJOM HAaMMEHBIIHNX KBaPaTOB. BEYHCINTD 3HAUeHHE (QYHKIMU B TOUKE,
3aJ]aHHOM MOJIB30BATENIEM.

dyHKuus, 3a7aHHas B BUAEC KOOPJAMHAT TOYEK, XPAaHUTCS B MACCUBE CTPYKTYD, KasKIbIi
AIIEMEHT KOTOPOH — CTPYKTYypa € MOJISIMH: apryMeHT, GyHKIwms. [Ipu nobaBineHrn HOBOTO
3JIEMEHTa pOorpamMMa JIOJKHA aBTOMAaTHYECKH COPTHPOBATh MAacCUB 110 BO3PACTAHUIO
apryMeHra.

*BBIBECTH Tpa)MK perIeHus

14

BeimonHuTh crymierne TabauMyHo 3aJaHHON (QyHKIMY, 331aBaeMOi MOJIb30BATENIEM C
KJIaBUATyphl NOTHMHOMOM Jlarpamxka. OyHKIMS, 3aaHHas B BHJIE KOOPAWHAT TOYEK,
XPaHHUTCS B MACCUBE CTPYKTYP, KaXKIIbII DIEMEHT KOTOPOU — CTPYKTYpa C MOJISIMHU:
aprymenT, ¢yHkius. [Ipu qo6aBneHrr HOBOTO 3JIEMEHTa MPOrpaMMa JJOJKHA
aBTOMAaTHYECKH COPTHPOBATH MACCHB IO BO3PACTAHHUIO apPTYMEHTA.

**BBIBECTH Tpa)K perIeHus *

15

BrImomHUTS crymenue TabIudHO 3aJaHHON (DYHKIINH, 3a/1aBA€MOH TTOJIE30BATEIIEM C
KJIaBUATYpHI ToIMHOMOM HbioTona. DyHKLMS, 3aJaHHASI B BUJE KOOPAUHAT TOYEK (y3JIbI
MOTYT OBITh pacnpeaeNIeHbl HEPABHOMEPHO), XPAaHUTCSI B MACCHBE CTPYKTYP, KaXKIbIi
AIIEMEHT KOTOPOH — CTPYKTYpa C TOJISIMHU: apryMeHT, pyHkmms. [Ipu nobaBienun HOBOro
3JIEMEHTA IPOrpaMMa JTOJDKHA aBTOMAaTHYECKHA COPTHPOBATH MACCUB IO BO3PACTAHUIO
aprymMenTa. *BpIBecTH rpadMk perreHus ™

16

Pemmts cuctemy nunerHbIx anredbpandeckux ypasHenuit (CJIAY), 3agannoit
MOJIb30BATENIEM B BHJIE MAaTPHUIBI KO3(P(HUITMEHTOB 1 BEKTOpa CBOOOTHBIX YICHOB.

Koo dummentsr ypaBHeHNS XpaHATCS B IByMEPHOM MacCHUBE, CBOOOIHBIC YWICHBI 1
peleHne — B OTHOMEPHBIX MaccHuBax (0e3 MCIoIb30BaHus ONOIMOTEK matrix u vector).
CJIAY, BBelleHHOE M10JIb30BATEIIEM JJOJKHO OBITh IPOBEPEHO HA BO3MOXHOCTh PEILICHUS
(BBIPO’KJICHHOCTD, HAJIMUUE TOJIBKO | perieHus)

17

BemmonauTs yncnenHoe quddepeHnupoBanue TablIu4HO 331aHHOH (DYHKIMH, BBEICHHON
nosnb3oBareneM. OyHKIUS, 3aJaHHast B BHJIE KOOPJHHAT TOYEK, XPAHUTCSI B MAaCCUBE
CTPYKTYD, KaXKAbIi 2JIEMEHT KOTOPOH — CTPYKTYypa € HOJIIMH: apryMeHT, GyHKIms. [Ipu
n00aBJICHNH HOBOTO 3JIEMEHTA ITPOrpaMMa J0JKHA aBTOMAaTUYECKH COPTUPOBATH MACCHB
10 BO3PACTAHUIO apTyMEHTA.

*BBIBECTH TpaduK perieHus™




18

[Mpunoxenune pacuera KanopuitHocTH Omona. B B/l Ne 1 «HrpequeHTs» (XpaHUTCS Kak
¢aiin) conepxkarcs kanopuitHocTr mpoaykToB Ha 100 r. [Iporpamma 3anpammBaeT
WHTPEAMEHTHI JJIsl MPUTOTOBIICHU OJI0[a U UX MAcCy, KOJIMYECTBO MOPLHi, BEC TOTOBOTO
0r01a, ¥ pacCYUTHIBAET KAJOPUMHOCTH OroAa Ha nopuuio, Ha 100 r, coxpansieT 011010 B
otaenbHyIo B/l Ne 2 «PemenTs» (XpaHUTCs Kak (aiin)

19

PazpaboraTh npuioxenne Ha s3bIke nporpammupoBanus C/C++, BBIOTHSIONIEE

3 PeKTHBHOE KOAMPOBaHUE cO00meHMs1. Ha BXoa mporpamMMbl moiaeTcs TEKCTOBBIN (haiii
C HCXOJHBIM COOOIICHNEM, Ha BBIX0/I€ MIMEETCS TEKCTOBBIN (DAl C 3aKOJMPOBAHHBIM
CO00IIEHNEM B COOTBETCTBYIOIIAs KOAOBasA Tabauna

20

PazpaboraTh npunoxenne Ha s3bIke nporpammupoBanus C/C++, BBIOTHSIONIEE CKATHE
n3o0paxkerns. Ha BXxox mporpamMmel moaetcs Gpaitin HCX0JHOTO H300paskeHusI, Ha BBIXOJIE
HMMEETCs CKaTOe M300paskeHNe

21

PazpaboTaTh npuioxeHne, OCyIIeCTRISONIee KepeObeBKY Ha TYPHUPE IO Kapat).
[IpunosxxeHue AOIKHO ONEPUPOBATH CO CITMCKOM YYaCTHUKOB TYPHHPA, ITO3BOJIATh
N00aBIATh U yJANIATh Y4aCTHUKOB, MOAUDUIIMPOBATH 3anKch 00 yyacTHUKE. B kauecTBe
pe3ysbTara paboThl PUIIOKEHHE J0JIKHO BBIBOJIUTH ITYJIN» TYPHUPHBIX OOEB.

22

PazpaboTaTh npuioxenne, OCyIIeCTRISIONee KepeObeBKY Ha TYPHUPE IO IIaXMaTaM.
[IpunosxeHue NOIKHO ONIEPUPOBAThH CO CIIMCKOM YYaCTHUKOB TYpPHHpPA, [103BOJIATh
N00aBIATh U YOAIATh Y4aCTHUKOB, MOAU(DUIIMPOBATE 3aIIMCh 00 Y4aCTHHUKE, JOIKHO
MO3BOJISITh BBOJIUTH PE3YJIbTAThl MAPTHH U HA UX OCHOBE COCTABJISATh TYPHUPHBIE TAOIUIIBL.

23

PazpabotaTh npuioxeHue, KOTopoe OyeT pealn30BbIBaTh pacyeT CUHyca yIia,
BBEJICHHOTO I10JIb30BaTEJIEM, OIHUM U3 5 aJrOPUTMOB, BEIOUpas AJIs apryMeHTa Haubosee
ObicTpoeiicTBeHHbIN. [Ipunoskenne 1omKHO 00ecIeYnTh BO3MOKHOCTh CPAaBHEHUS
BPEMEHHOH M aJITOPUTMUYECKOH CI0KHOCTH KaXKJI0T0 U3 aJITOPUTMOB JJISl 3a/IaHHOTO YIJja.

24

Pa3paboTtath npunoxxeHue, KOTopoe OyaeT pPacCUMTHIBATH KOPEHb TPAHCIICHACHTHOTO
YpPaBHEHHMS C HAYAJILHBIM MPUOIMKCHUEM, 3a/IJaHHBIM I10JIb30BaTENIEM, OJTHUM U3 METOO0B
(MuaMMYM 3), BBIOMpas Hanboee ObICTPOAeCTBEHHBIN. [IprioxeHre TOMKHO
00ecIeynTh BO3MOKHOCTh CPABHEHHSI BPEMEHHOH U alrOPUTMHYECKOI CII0KHOCTH
Ka)XJIOTO U3 aJITOPUTMOB IS 33 JAHHOTO HAYaJIbHOTO MPHOIIVKEHUS.

*ypaBHEHHE BBOAUTCS MOJIB30BATENIEM C KJIABHATYPBI

25

[IpenmeTHas 061acTh — «YUET yCIIEBAEMOCTH CTY/ICHTOBY.
Hannsle o cryaente xpansarcs B cTpykrype ¢ umeHeM STUDENT, conepxatueit
CJEeAYIOIINE OIS
e (amuus M MHUIUAB;
® HOMEp TPYIIIEL,
® YCIeBaeMOCTh (MAaCCHB U3 IISATH DJIIEMEHTOB).
[TepedyeHs CTyIEHTOB OpPraHU30BaH B BUJIC TUHEHHOTO CITUCKA.
3ajaHue Ha MOMCK: HAWTH BCEX CTYJCHTOB, UMEIOIIUX OIEHKHU 4 U 5

26

[IpenmerHas o0nacTh — «My3bIKaJIbHBINA KaTaIOT».
Hannble o Tpeke xpansarcs B cTpykType ¢ umeHeM TRACK, cogepxaiueit cneayromme
00s13aTeNbHbIE MOJIS:
e Ha3BaHME;
® JCHOJIHWTENB;
®  KaHp;
e THm (aiina.
IIepedyeHs TpEKOB OPraHU30BaH B BHJIC JIMHENHOTO CIIMCKA.
3ajaHue Ha MOMCK: HANTH BCE TPEKU 3aJaHHOT'O UCTIOTHHUTENS
*PeasnzoBaTh BO3MOXKHOCTb JJOCTYIA K My3bIKaJIbHBIM (haiinam uyepes pazpabaTbiBacMoe
IIPUJIOKEHHUE




27 | IlpenmeTHast 001acTh — «3aMeTKU». Pa3paboTath mpuitoskeHne Ha SI3bIKE

nporpammupoBanus C/C++, kKoTopoe OyJIeT OpraHu30BBIBATh 3aMETKH TTOJIb30BATEIS B
BUJI€ TEKCTOBBIX (paiinoB. [1o 3ampocy moiap30BaTes NPUIIOKEHUE TOIHKHO BHIBOJNUTH
TEKCT 3aMeTKH. [IprokeHne JOmKHO 00ecriednBaTh BOSMOKHOCTh T00ABICHUS U
yIaJIeHUS 3aMETOK, BEIBOJIA CITUCKA 3aMETOK IT0 J]aTe CO3JaHMs, a TAKXKE M0 TeME 3aMETKH
(HeCKOIJIbKO 3aMETOK MOTYT UMETh OJHY H Ty K€ TeMY, HallpUMep «PELenT», «CIHCOK
MOKYTIOKY....)

28 | Ilpenmetras o0macth — «l[BeTOUHBII Mara3uuy.

apTUKYJ;

Ha3BaHHE [[BETKA;
LICHA;

OCTaTOK B MarasuHe

Karanor upetroB OpraHu3OBaH B BUAC JIMHEHWHOTO CIMCKA.
HpI/IJ'IO)KCHI/IC JOJIDKHO 00ecreyuTh BO3MOKHOCTh ,I[O6aBJ'I€HI/I}I U yJaJICHUA HOBBIX 3aHHCCﬁ,
KOPPEKTUPOBKY KOJHUYECTBA U LEHBI UMECIOIINXCA B KaTaJI0T€ IBETOB.
3aI[aHI/IC Ha IIONCK: HAWTH BCE LBECTHI, HEHA KOTOPLIX HEC IMPEBBIIIACT 3aJaHHOT'O
I10JIB30BATCJICM 3HAYCHUA

Hannble o Tpeke xpansarcs B cTpykrype ¢ umeHeM FLOWER, cogepxameii cnenyomue
00s13aTEeNTFHBIE TTOJIS:

Bomnpocsr

MpeCTaBiIeHBI B Tabmwmie 18.

Tabnuna

18 — [TpumepHBIN IepeyeHb BOIIPOCOB JJIsl TECTOB

JUISL TPOBEICHUS MPOMEKYTOYHOM aTTecTallMM B BUAE TECTUPOBAHHA

Ne i/

IIpuMepHBIi TepeyeHb BONPOCOB JI TECTOB

Kon
WHAMKATOpa

1.

HMHcTpyKuus: BeIOSPUTE OAWH MPaBIILHBINA OTBET

Kakum 06pa3om peann3oBaHbl CTPOKH B si3bIke IporpammupoBanus C:
1. MaccuB cMMBOJIOB, IEPBBIA CUMBOJI KOTOPOT'O COAEPKUT JUTUHY
CTPOKH

2. MaccuB CHMBOJIOB ¢ MapKepOM OKOHYAHHS CTPOKH \0

3. Dx3eMIuIsAp Kitacca <cstring™>

4. Dx3eMIUIsIp Kiacca <string>

OIIK-6.3.1

HMucTpykuusi: BoiOepuTe NpaBUIbHbIC BAPUAHTHI OTBETOB
Urto u3 mepedrcieHHOro HIKe sBisieTcs: npoToTunoM ¢pyakiun C/C++?
1. int x();
2. my_proc(char, char);
3. double fun(int x, y);
4. void f(void);
5. float *f(int x);

OIIK-6.Y.1

I/IHCprKHI/Iﬁ: YCTAaHOBUTC COOTBETCTBUC MECKAY IICPEMCHHBIMU U UX
3HAYCHUSIMU.
Uemy OyzeT paBHO 3HaUCHHE IMEPEMEHHBIX b, ¢, d TIOCIIC BBITIOTHCHHUS
nporpammsr (C/C++)?
#include <iostream>
using namespace std;
int sum(int a=4, int b=5);
int main () {
int a =2, b =3, ¢, d;
b = sum(a, b);
cin >> a; // BBOIm a=10
c = sum(a);

OIIK-6.B.1




d = sum();
cout<<b<<" "<<c<<" "<<d<<endl;
return 0;

}

int sum(int a, int b){ return a+b;}

A |b 1 5
B |c 2 9
C |d 3 15

HWHcTpykuusi: 3anumiuTe COOTBETCTBYIOIIME IMPOCTEHIINE THIIBI
JaHHBIX B TIOPSJIKE YBEJMYEHUs MaMATH, BbIAEISIEMOM NOA UX
XpaHEeHHE:!

1. double
2. char
3. int

OIIK-6.3.1

MHCTPYKIUA: TPOYNTANTE TEKCT U 3AIMIIATE Pa3BEPHYTHIA OTBET.
Uro BeIMONHSIETCS B cieayromei ctpoke koaa (C/C++)?
typedef int (* A) ( );

OIIK-6.Y.1

HMHCTPYKIUA: IPOUYNTANTE TEKCT U 3AIMIIATE Pa3BEPHYTHIA OTBET.
Jns npuBeieHHON HIKe (DYHKIIMN HAMMUIINATE, YTO OHA BHITOIHACT?
Koppekrtno nu ona onpenenena? [Ipuseaure npuMep BO3MOXKHOTO

BBI30Ba (DYHKIIMH U €€ PE3yJIbTaT.
int func(unsigned int a)
{
int r = 1;
for (unsigned int i = 2; 1 <= a; i++)
r *= ij;
return r;

}

OIIK-6.B.1

HNHcTpykuus: 3anyimTe nocie0BaTeIbHOCTh OCHOBHBIX 3TAIllOB
pa3paboTKu MPOTPaMMHOTO TPOIYKTa, HAYMHAS C HAYaJIbHOTO.

1. KomupoBanue u otnagka

2. AHanm3 nmpeaMeTHOH 00IacTH

3. Pa3paboTka apXUTEKTypbl IPOrpaMMHOT0 0OecrieyeHUs
4. TectupoBaHue

5. Pa3paboTka TpeOOBaHUH K MPOTPAaMMHOMY 00ECTICUCHUIO

OIIK-4.3.1

HMHcTpyKuus: BeIOSPUTE OAWH MPaBIILHBINA OTBET
Ortan pa3paboTku TpeOOBaHU K IPOrpaMMHOMY 00€CTIEUEHUI0
3aBeplIaeTcs, Kak MpaBuiIo:

1. Hammcanuem mporpaMmsl

2. Hamumcanuem nporpaMMbI-METOAUKH UCIIBITAHUN

3. CocraBneHueM TEXHUUECKOTo 3aJJaHus WU crienu(uKanui,
COIJIACOBAHHBIX C 3aKa3YMKOM

4. Co3naHueM NpoToTUNA

OIIK-4.3.1

HNHcTpyKuusi: BIOEPUTE PAaBIUIIbHBIC BAPUAHTHI OTBETOB.
CueHapuii HCTIONTB30BaHHUS MOXKET O(hOPMIIATECS B BUC:

Bbrnok-cxeMbl
Ta0muue!

TekcToBOIrO ONMCaHUsA
®parmeHTa Koga

b

OIIK-4.3.1




10. HMucTpykuusi: BIOSpHUTE OMH NPABUIBHBIA OTBET. OIIK-4.3.1

MexaHu3M NporpaMMHUpPOBaHUs, 00bEINHSIOIINI BMECTE KO U IaHHbIE,
KOTOPBIMU OH MaHUILYyJIUPYET Ha3bIBACTCS. ..

1. Hacnenosanue
2. [omumopduzm
3. Wukancynauus
4. OyHKIUA
3. Meron
11. Mucrpykuus: [IpounTtaiite TEKCT U 3aIUIIATE Pa3BEPHYTHIN OIIK-4.3.1

000CHOBAHHBIA OTBET

Uro takoe abctpaktHblid kiaacc B OOIT?

12. Hucrpykuus: [Ipountaiite Tekct, BeiOepuTe 0AUH NpaBUiibHBINA oTBeT | OITK-4.3.1

Uro takoe 00wvexT B OOI1?

a) ll1abmoH, onMCHIBAIOIINIT CBOMICTBA M METOIBI KJTacca

b) Dx3eMIIIsIp KiIacca, UMEIOIINI KOHKPETHBIC 3HAUCHHSI CBOMCTB
¢) Metopx kiacca, peaqu3yoiid OmpeeIeHHY0 (QyHKIHAIO

d) Ilepemennas, XxpaHsmas 3HAYCHUE OMPEICIICHHOTO TUIIA JTAHHBIX

13. HMucrpykuus: [Ipountaiite TeKCT, BEIOEPHUTE MIPaBUILHBIC BAPHUAHTHI OIIK-6.B.1
OTBETa

Kakwue n3 nepednciieHHbIX MOIU(PHUKATOPOB TOCTYIIA K WICHAM Ki1acca
ucnoib3ytorcst B C++?

1 abstract

2 public

3 private

4 protected

14. HNucrpyknus: [IpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE. OIIK-6.VY.1

K kax 0¥ 1mo3uiyu, JaHHOU B JIEBOM CTOJIOIE, TO0CPUTE
COOTBETCTBYIOIIYIO TIO3UIIUIO B IIPABOM CTOJIOIIE

A Monudukarop gocryta, 1 static
0003HaYaATOIINH 3aIUIIEHHBIE
yJIeHBI Kjacca

B MopaudukaTop 10cTyna, 2 public
0003HAYATOIIHNI CTATHYECKUE
Kjacca

C Monudukarop gocryta, 3 protected
0003HAYAIOIINI 3aKPBITHIE YICHBI
Kjacca

D MopaudukaTop 10cTyna, 4 private
0003HAYAOINI OTKPHITHIC WICHBI
Kjacca

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a09HOW (OPMBI
o0OyueHus1, IPEJICTaBIICHBI B TadIuUIE 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m IlepeuyeHb KOHTPOJIBHBIX PadoT

1 O0paboTKa YMCIOBBIX MOCIEN0BATEIbHOCTEH (2 cemecTp)

2 Pazpabotka kiaccos (4 cemectp)




10.4. Meroauueckue  MaTepualibl,  ONpENENAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX J3Tambl (OPMUPOBAHMSA KOMIIETEHIMH, coOJepKarcs B
JOKaNbHBIX HOpMaTuUBHBIX akTtax [YAII, pernamMeHTHpyOIMX HOPSIOK M MPOLERypy
MIPOBEIEHUS TEKYILET0 KOHTPOJIsSl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcs
'YAIL

11. Mertoauueckue YKas3aHus AJid 06yqa}0mnx051 IO OCBOCHHMIO JUCIHUITINHBI
HGHL}O npenoaaBaHvusd AUCHUIITIMHBL ABJIACTCA IMOJTYYCHUEC CTyACHTAMHU HGO6XO,HI/IMI>IX

0a30BbIX 3HAHWW, NPUHIOUIOB U TEOPHM, CBSI3aHHBIX C OCHOBAMH CTPYKTYPHOI'O
NpOTPaMMHUpPOBaHUA ¥ OOBEKTHO-OPHEHTHUPOBAHHOTO  MPOTPAMMHUPOBAHHS;  HABBHIKOB
pa3paboTKH, OTJIAJIKA U TECTUPOBAHUS IPOTPaMM.

11.1. Meroauueckue yKazaHusi Uil OOy4YalOUIUXCA IO OCBOCHMIO JIEKIIHOHHOIO
Marepuana.

OcHOBHOE Ha3HAYEHHUE JIEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOoOKoe W SCHOE H3JIOKEeHHe yueOHoro matepuana. Ha3HaueHue COBpEeMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX MPOOJEM JAUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHNX
JOCTIDKEHUI HaydHOW MBICTH. B y4eOHOM mporecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ HH()OPMAIMOHHYIO (QYHKIUH. JIEKIMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHMA, €€ IMpoOJeMbl, AAaeT LeJIbHOE IMPEJCTaBICHUE O AMCLUIIMHE,
[IOKa3bIBAET B3aUMOCBSI3b C IPYIMMH JUCIUILIMHAMM.

ITnanupyemMble pe3ynbTaThl IPU OCBOCHUH 00yYalOMMUCS JEKIIMOHHOTO MaTepuana;

— TOJY4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHWH, YPOBEHb
KOTOPBIX ONPEAEISIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTelIeM;

— pa3BUTHE TpPO(ECCHOHAIBHO-IEJIOBBIX  KadecTB, JIOOBU K HpeAMETy H
CaMOCTOSITENIEHOTO TBOPUECKOTO MBILUICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIUMOTO JIJIsl CAMOCTOATEIBHON PabOTHI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MPOTHO3€ WX Pa3BUTHS Ha OJMKaWIINE TO/bI;

— Hay4yuTbCid METOAMYECKM oOpalaThiBaThb MaTepuall (BBLACIATH IVIABHBIE MBICIU U
MIOJIOKEHUS, IPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3IU4HBIX
(hopMynHupoBKax);

— MONy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOIUMBIX TEPMUHOB M MTOHATHH.

11.2. Meroanueckue ykazaHusi JJIsl 0OydaroOmMXCs 1O MPOXOXKACHUIO TPaKTUYECKUX
3aHATHH

[IpakTudeckoe 3aHATHE SBISICTCSI OJHOM W3 OCHOBHBIX (DOpM OpraHu3anuy y4eOHOTro
Mpoliecca, 3aKI0YaroNiascs B BBIMOIHEHUH 00YYarOIIMMUCS MOJT PyKOBOJCTBOM MPETNojaBaTels
KOMIUTIEKCa Y4YeOHBIX 3aJaHUi C MEIhI0 YCBOSHHUS HAYyYHO-TEOPETUYECKUX OCHOB Y4eOHOMH
JTUCIMILTUHBI, TPUOOPETCHHUS YMCHHUI W HABBIKOB, OIBITA TBOPUECKOM JICATCIILHOCTH.

[epr0 MPAKTUYECKOTO 3aHATHUS JIUIS O0YYAOIIETOCs SBJISCTCS MPUBHTHE O00YYArOIIIMMCS
YMEHHH Y HAaBBIKOB MPAKTHYECKON JEATEIHHOCTH 0 U3y9aeMOM JUCITUTLIHHE.

[Tnanupyempie pe3ybTaThl IPU OCBOSHUU OOYJAFOIIMMCS IPAKTUICCKUAX 3aHATHN:

— 3aKperuieHWe, YriyOlieHWe, paclIMpeHue W JeTaiu3alus 3HaHWW TpU pelIeHUn
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBINUICHHUS,
TBOPUYECKOW aKTUBHOCTH;

— OBJAJCHWE HOBBIMH METOJIAMH W METOJWKAMH W3Y4YEHHUS KOHKPETHOW Yy4eOHOU
JHACIUATIINHEIL



- BLIpa6OTKa CHOCO6HOCTI/I JIOTUYECKOTO OCMBICIICHUA TIOJTYUYCHHBIX 3HAHUU JJIA
BBITIOJTHEHHS 38 TaHHI;

— ofecreueHne panMoOHAIBHOTO COYETAHUS KOJUIEKTHBHOW M HHIMBUAYaJIbHOW (opM
o0OyueHusl.

TpeOoBaHus K NPOBEACHUIO NPAKTUYECKUX 3aHITHIA

[MpakTndyeckne 3agaHusl BBIIOJIHAIOTCA CTYACHTOM JIMYHO HA 3aHATHAX WU
MPEICTABISAIOTCS B peXuMe online MpW TUCTaHIMOHHOM oOydeHWH. B TedeHme cemecrpa
CTYACHTOM JOJDKHBI OBITh HANWCaHbl 3aIUIAHUPOBAHHBIE KOHTPOJIbHBIE pPabOTHI, KOTOPHIE
BIIMSIOT Ha Pe3yJIbTaT TEKYIIEH U MPOMEKYTOUHON aTTEeCTALINH.

11.3. Meronuveckne ykazaHUs JUIsi OOydYarOIIMXCS MO BBHIMOJHEHHIO JTa0OpaTOPHBIX
pabot

B xonme BbImoiHeHUs 1a0OpaTOpHBIX pabOT oOOydaroLMics MOJKEH YIIyOuTh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOM METOJUKONW M TEXHMKOMH
JKCHEPUMEHTAa B COOTBETCTBUM C KBAIM(UKALMOHHON XapaKTepHUCTUKOW 00ydarolierocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
aHAJIMTUYECKON yacTel ¥ KOHTPOJIBbHBIX MEPONIPUATHI.

Brinonnenue mabopaTOpHBIX paboT 0OyyaromuMCs SIBISETCS HEOThEMJIEMON YacThlO
U3y4YeHHs] JUCLUIUIMHBI, ONpeiensieMOoll ydueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreynBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aroIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICAOBAaHHUSA TIPOLIECCOB, SBICHHH H OOBEKTOB,
M3Yy4YaeMbIX B paMKax JaHHOW AMCLUIUIMHBI;

— 3aKperuieHue, pa3BUTHE M JAETalu3allisl TEOPETHYECKHX 3HAHUHM, MOJyYEHHBIX Ha
JEKIMAX;

— IOJyYyeHHE HOBOM MH(OpPMALUH 110 HU3yd4aeMO AUCIUILINHE;

— mpuoOpeTeHne HaBBIKOB IPOTPAMMHUPOBAHUS M TECTUPOBAHMUS.

3ananue U TpeOOBaHUS K IPOBEJICHHUIO JTA0OPATOPHBIX paboT

Tempr naGopatopHbix paboT mpuBeneHsl B pasaene 4.4. Ilepedenp 3amaHuil NpUBEACH
METOAMYECKHX YKa3aHUSIX IO BBIIOJIHEHUIO JaOopaTOpHbIX paboT. CTyAEeHT BbIOMpaeT HOMeEp
3aJJaHHsl B COOTBETCTBUU C BAPUAHTOM.

Pesynprar pa®oThl mporpamMmbl HPEACTaBIAETCS JUYHO CTYJEHTOM Ha 3aHATHAX (Ha
KOMITBIOTEpE) WU B pexkuMe online (MpU AUCTAHIIMOHHOM OOy4YeHHMH). 3amuTa J1adopaTopHON
paboThl CTyAE€HTa OCYHIECTBISIETCS comIacHo oTuery. OTyer MOXeT ObITh HPUHAT
npenogasateneM B JIK Toabko nmocsie TMYHOM 3alUThI CTYIEHTOM J1a00paTOPHOM pabOTHI.

CrpykTypa u ¢opma oT4era 0 J1abopaTopHOH paboTe

B otuere 0 naboparopHoit paboTe JOTKHBI OBITH OTPAXKEHBI:

1) ®UO crynenTa, rpynna, HaMMeHOBaHHE 1ab0paTOpHOM pabOThI, BAPUAHT;
2) 1ens paboThl, 3aJaHHE B COOTBETCTBHU C BAPHAHTOM

3) onmcaHue CO3MaHHBIX (DYHKITHIA;

4) TEeKCT POTPaMMBI U TIPIMEP BBITIOITHEHHS TPOTPaMMBI, BEIBOBI

TpeboBanus kK 0OPMIICHUIO OTYETA O JIAOOPATOPHOI paboTe

OtueT o BBHINIOIHEHNH J1a00paTOPHOM PabOTHI JOIDKEH OBITh MPECTABICH B AJIIEKTPOHHOM
Bune B (aiine ¢opmara pdf, HOATOTOBIEHHOM B TEKCTOBOM pENAKTOPE, THTYJIBHBIN JHCT
odopMIIeH B COOTBETCTBHH ¢ https://fs.guap.ru/regdocs/2023/uch/titl/lab_indo.docx.

Otuer pa3memaeTcsi CTYAGHTOM B JINUYHOM KaOHHETE.

[MogpoOHBIe METOAMYECKHE YKa3aHUS 10 BBINOJHEHUIO JTa0OpaTOpHBIX pabdoOT u
TpeOoBaHUS K O(QOPMIIEHHIO OTYETOB MPUBEACHBI B METOJMUYECKHX YKA3aHUSX [3IEKTPOHHBIN
pecypc xadeapst Ned3 B mokanbHOU ceTr Kadeapsl], MyTh




\\dcbm\MeTtonuueckoe obecnieuenue kadeapsl 43\OCHOBBI MPOrPaMMHUPOBAHUS,

METOANYKA OIlLpdf.

JlabopaTtopHas pabota Ne 5 U3 METOANYECKUX yKa3aHUH 0pOpMIIIETCS KaK KOHTPOJIbHAS
paborta. TUTYJBHBIA JIUCT KOHTPOJIBHOH PabOTHI JOHKEH OBITH OPOPMIIEH B COOTBETCTBUH C
https://fs.guap.ru/regdocs/2023/uch/titl/kontr_indo.docx.

11.4. Meroaudeckue yKazaHUS I OOYyYalOMIUXCS IO MPOXOXKICHUIO KYpPCOBOTO
MIPOEKTHPOBAHUS/BBIITOTHEHUST KypCOBOH PabOTHI

KypcoBas pabGora mpoBomutcs ¢ 1enbl0 (OPMHPOBAHUS Yy OOYHYAIOMUXCA ONbBITA
KOMIIJIEKCHOTO PEHICHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON e TeTbHOCTH.

KypcoBass pabora mo3BoisieT oOOy4aromeMycsi: 3aKpermuTh HaBBIKH pPa3pabOTKH,
TECTHPOBAHUS U OTIAJKH MIPOTPAMMBI, TOJTOTOBUTH MOSICHUTEIFHYIO 3aITUCKY K BBITIOJIHEHHOMY
HPOEKTY.

[MogpoOHbIe METOAMYECKHE YKa3aHHS IO BBITIOJHEHUIO KYpCOBOW paboTHI, CTPYKTypa U
TpeOoBaHUS K 0(hOPMIICHHIO MOSICHUTEFHON 3aIIMCKH MIPUBEACHBI Y4eOHOM MTOCOOUH:

A.A. Kirouapés. OcHOBBI TporpaMMupoBanusi. OCHOBHBIE 3Tallbl pa3paboTKu MporpamMm:
yaebHoe mocobue / A.A. Kmouapes, A.B. Tymanosa, A.A. ®omenxkosa ; C.-Ilerep0. roc. yH-T
aspokocMm. mpubdopoctpoenus. - Cankr-Ilerepoypr : M3a-so I'YAII, 2023.

TUTyIBHBIN JIUCT KypCOBOM pabOTHI 10JKEH ObITh O(OPMIIEH B COOTBETCTBUU C

https://fs.guap.ru/regdocs/2023/uch/titl/kurs_indo.docx.

11.5. Meroanueckue yKazaHus IS o0yJaronxcs o MIPOXO0KIEHUIO
CaMOCTOSITENIbHON pabOThI

B mpomecce BBIIOTHEHUSI CaMOCTOATENEHONW paboThl, y oOyuaromerocs (GopMupyercs
nesecoodpasHoe IIaHUPOBaHUE pabovero BpeMEeHH, KOTOPOE TO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHUM, 0OecreunBaeT BBICOKHMH
YPOBEHb YCIIEBAEMOCTH B MEpuoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHSL.

MetoandeckuMu ~ MaTepuaiaMy, — HAlpaBISIOIIMMH  CaMOCTOSITENbHYIO  paboTy
o0y4Jarouuxcs, sBiaseTcs yueOHO-METOANYECKHI MaTepHa o JUCLUIUINHE.

B Tteuenme cemectpa Ne2 oOyuaromuiicsi JOJDKEH CaMOCTOSATENBHO Oosee IiyOoKo
U3Y4YHUTh TEOPETHUECKUI MaTepHasl JUCLMIUIMHBI C UCIIONb30BAHUEM YKAa3aHHOM JIUTEpaTyphl. A
TaK)K€ CaMOCTOATEJIBHO IOATOTOBUTHCS K IPOXOXAECHUIO IPOMEKYTOYHOM AaTTECTallUU II0
JUCLUILINHE B (hOpMe dK3aMeHa.

B Tteuenne cemectpa Ne3 oOyuaromuiicsi JOJDKEH CaMOCTOSATENBHO Oosee IiyOoKo
H3YYHUTh TEOPETUUECKHM MaTepuai AMCLUUIUIMHBI C MCIOJIb30BAHUEM YKA3aHHOW JIUTEPATyphl U
MOJTOTOBUTHCS K TPOXOXKICHUIO TIPOMEKYTOYHOHN aTTECTallMy 10 JUCLUUILTUHE B JOopMe 3a4eTa;
B COOTBETCTBHH C 3aJlaHWEM Ha BBHIIIOJHEHHWE KypCOBOW pabOTHI CaMOCTOSTENBHO pa3paboTaTh
MPOrpaMMy H MOATOTOBUTH MOSICHUTEIIbHYIO 3aIIICKY.

B Tteuenne cemectpa Ne4 oOyuaromuiicss HOJDKEH CaMOCTOSTENBHO Oojiee TiTyOOKO
U3YYHUTh TEOPETHUYECKUI MaTepuaj JUCLMILIMHBI C UCIONIb30BAHUEM YKAa3aHHOM JIUTEpaTyphl. A
TaK)K€ CaMOCTOSITEJIbHO MOJATOTOBUTHCS K MPOXOXKACHUIO NPOMEKYTOYHOM aTTeCTallUU II0
IUCUIUIUTHHE B (hopMe dK3aMeHa.



11.6. Meronnueckue ykazaHus Ui OOy4YalOUIMXCS IO HPOXOXKACHUIO TEKYILEro
KOHTPOJIsI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIIEBAEMOCTH IIPEIyCMAaTpPUBA€T KOHTPOJb KadyecTBa 3HAHWM
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHUE CeMecTpa C LIebl0 OLIEHUBAHMS XO/a OCBOEHUS
JVCLUTIINHBL.

B Teuenne cemectpa Ne2 Tekymmii KOHTPOJb YCHEBAEMOCTH BBINIOJHIETCS 10
pe3ybTaTaM BBIOJIHEHHS KOHTPOJIBHOW pabOTHI M 3alIUTHI TAOOpaTOPHBIX paboT. TpeboBanus
K TIOJIOKUTEIHFHOMY OIICHMBAHMIO TEKYIICH YCIEBa€MOCTH NPEAyCMAaTPUBAIOT 00sM3aTeIbHOE
BBITIOJIHEHHE BCEX JIAOOPATOPHBIX, TNPAKTHYECKHX M KOHTPOJBHBIX paboT B yKa3aHHBIE
KaJIeHJapHble CpPOKH. Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH YUYHUTBIBAIOTCA TIpU
MIPOBEAECHUM MPOMEKYTOUHON aTTECTALINN.

B Teuenne cemectpa Ne3 Tekymmii KOHTPOJb YCHEBAEMOCTH BBINIOJHIETCS IO
pe3ybTaTaM BBITIOJTHEHUS M 3alIUTHl Ja0OpaTOPHBIX padoT, a TakKe B BBHIIOJIHEHUH KypCOBOU
paboTel. Pe3ynbraThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH YUYUTBHIBAIOTCS MpPH MPOBEACHUH
IIPOMEXYTOUYHOM aTTECTALNH.

B Teuenne cemectpa Ne4 Tekymui KOHTPOJb YCIEBAEMOCTH BBIIOJHIETCS 10
pe3ysbTaTaM BbINOJIHEHUS KOHTPOJIbHOM pabOThl M 3alUTHI 1JaOOpaTOpHbIX paboT. TpeboBanus
K TOJIOKUTEIHbHOMY OLIGHMBAHMIO TEKYILIEH yCHeBaeMOCTH NpeAyCMaTpUBAIOT 00s3aTeIbHOE
BBINOJIHEHUE BCEX JIAOOPATOPHBIX M KOHTPOJBHBIX PabOT B yKa3aHHbIE KaJeHAapHbIE CPOKH.
Pesynprarel  Tekywmero - KOHTPOJII  YCIEBAEMOCTHM  YUYMTHIBAIOTCA IPU  IPOBEACHUU
IIPOMEXYTOUYHOM aTTECTALNH.

11.7. Meroanueckue yka3aHus JJisi 00y4YaroIMXcsl M0 MPOXOKACHUIO MPOMEKYTOUHOM
aTTeCcTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl  MPEAYCMAaTpUBaEeT  OLEHUBAHHUE
MPOMEKYTOYHBIX M OKOHYATEIBHBIX Pe3yNbTaToB oOydeHHs 1o aucimriumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKH 3HAHWH, MOJY4YEHHBIX OOydJaroluMcs B IIpolecce
U3y4YeHHs BCeH AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
IPUMEHATh MX U1 PEIICHUS IPAKTHYECKHX 3ajad. OJK3aMeH, Kak IpaBWIIO, IIPOBOIUTCS B
[EpUO SK3aMEHALIMOHHOM CECCHUM M 3aBEpUIAETCS AaTTECTALMIOHHOM OLIEHKOH «OTJIMYHO»,
«XOPpOILOY, «yIOBIETBOPUTEILHOY, «HEYOBIETBOPUTEIBHO.

Bomnpocs! 1 3agaun U1 NpoBeIeHUs SK3aMeHa IIpecTaBIeHbl B Tabauie 15.

OnenuBanue pe3yabTaTOB OOY4YEHHS MpPH IMPOBEIECHUH MPOMEKYTOUHOH AaTTecTaliu
OCYIIECTBISICTCA B COOTBETCTBUH ¢ TpeOoBanmsiMu [lonmoxennit «O TeKymeMm KOHTpOJIE
YCIIEBAEMOCTH W TIPOMEXKYTOYHOW arrectanuu  cTyAcHToB [ YAII, oOyuaronuxcs 1o
MporpaMMam BeICIIEro 0Opa3zoBaHus» U «O MOAYJIbHO-PEHTHHIOBOW CUCTEME OLIEHKH KadecTBa
yueOHOU paboThl cTyeHTOB B ['Y AIT».



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




