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1. Mecto mucnuniauabl B cTpykrype OOII
JucuumninHa OTHOCUTCS K 00s13aTeIbHON YacTH.

b1.0.11 «AnropuT™Mbl U CTPYKTYPBI TaHHBIX ».

No MecTo AUCHHMIJIMHBI B Y4eOHOM CTaHIapTHBIHA TEKCT /151 aBTOMATHYECKOI0
Bapu iaHe o0pa3oBaTebHOI 3anoJiHeHus1 B KOHCTpykTOope PII{
aHTa NPOrpaMMmblI

1 braok 1. Jucummmuel (Moaymm) | Huctmmmmaa B1.0.11  «AJTOpUTMBI U CTPYKTYPHI

OOs3arenpHad 4YacTh

HaIpaBJICHUA
mamemamurka u qubopMamuKa».

noaroroBku  01.03.02

MAHHBIX» OTHOCHUTCI K oOs3arensHOl yactu OOI1

Ilpuknaonas

2. Tlnanupyemble pe3yJibTATHI 00yYeHHs 10 TUCHHILTHHE, COOTHECEHHBIE ¢ IVIAHUPYEeMbIMH
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeJIbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHIHKATOPAMH
JMOCTHIKEHHUS] KOMIIeTEeHIIHi)

aneopummuyecKue u
npocpPaAMMHbBLE
pewenus 8 obracmu
CUCMEMHO20 U
NPUKTAOHO20
NPOCPAMMHO20
obecneuenus

npoepammuposarus C++ u mexnonozuu
00beKMHO-0PUECHMUPOBAHHOZO
NPOCPAMMUPOBAHUSL.

Inanupyemble pe3yJbTaThbl 00y4eHUsI O THCIUTIINHE HaumeHnoBanune
(Moay110), B COOTBETCTBHH ¢ HHAMKATOPOM J0CTHKEHUS OIIEHOYHOTI'0
Popmupyembie KOMIIETEeHITHH cpencTBa
KOMIETCHIIHHA Nupukarop Pe3yabTaTrhl 00yueHust
(o, coneprkanue JIOCTHIKEHUSI 0 AMCUHUILIHHE
KOMIICTEHLIUH) KOMIIeTeHIIMH
(xom, comeprxanue
WHINKATOPa)
TIK-2. Cnioco0en | IIK-2.1. 3uaem 3nams 0bwue npUHYUNBI UCHONL308AHUS Cobecedosanue
K pa3paboTke u npuembl u Memoovl BLIYUCTUMENbHOU MEeXHUKU OJIsl peuleHus ho eonpocam K
NPHUMEHEHHTO paspabomxu NPUKIAOHBIX 3a0aY, OCHOEHbIE UOEL, sauemy/sKsamery
AIOPpUMMULECKUX Jedcaugue 8 0CHOBe COBPEMEHHBIX S3bIKO8
AITOPUTMUYCCKUX | pewenui,
M TIPOTPAMMHBIX HDOZDAMMHOZO nPOPaAMMUPOBAHUS U OCHOBHbBIE
pemerii B obecnevenus s cocmasnsouue cCo8PeMeHHO20 A3bIKd
ananusza, npoepammuposanusi C++; mexnonocuu
obnactn PACNO3HABAHUSA U PaspabomKu npOSPAMMHO20 0becneyenus
CHCTCMHOTO 1 obpabomku (cmpyxmypHoe, MOOYIbHOe U 0O0bEKMHO-
HPUKIaZHOTO ungopmayuu OPUEHMUPOBAHHOE NPOSPAMMUPOBAHUE) U
OporpaMMHOro CNOCOOBL UX BLIPANCEHUSL 8 SI3bIKE
obecrieueHus npoepammuposarusi C++; ocHogHble UObL
CIMPYKMYP OAHHBIX U MEMOoObl UX
aghpexmuenoll peanuzayui.
1IK-2.2. Ymeem Ymemo pazpabamuvieams u omaaxcusams Ilpaxmuueckas
paspabameieams u npocpammbl CpeoHell CIOHCHOCMU C paboma
NpuMensintd UCNONb306AHUCM A3bIKA




1IK-2.3. Umeem
npakmuyeckue
HaBbIKU
paspabomku
NPOCPAMMHOZO
obecnevenusi 0s
aHanusa,
PACno3Hasanus u
obpabomku
ungopmayuu

Braodemwv cospemennvimu
UHMEeSPUPOBAHHBIMU CPe0aMU pa3pabomKu
npoZPamm, HABLIKAMU PeaTU3ayul,
Mecmupo8anusi U OMadOKY NPOZPaAMMHbBIX
cucmem cpeoHeli CI0HCHOCHIU.

Ipakxmuueckas
paboma

3. CTpyKTYypa U cojiep:KaHue TUCIUNIUHBI

3.1. Tpya10eMKOCTh TUCHUTLINHBI

Cemectp 3
Ounas popma o0ydeHust
O06mas TpyA0eMKOCTh 43ET
YacoB nmo yuedbHOMY IUIAHY 144
B TOM 4HcCJIe
ayANTOPHBIE 3aHATHSA (KOHTAKTHAas padoTa): 97
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHSATHS] CEMHUHAPCKOI0 THIA 32
- 3aHATHSA J1a00PaATOPHOIO TUIIA 32
- Tekyuuii kourpoias (KCP) 1
caMoCTosITeIbHAs padoTa 47
IMpome:kyTouHas aTTecTanus — 3a4eT

Cemectp 4
Ounas ¢popma o0ydeHust
OO6mas TpyA0eMKOCTh 53ET
YacoB mo yuedbHOMY ILUIaHY 180
B TOM 4HCJIe
ayMTOPHBIE 3aHATHS (KOHTaKTHas padora): 98
- 3aHSATHS JIEKIIMOHHOT0 THIA 32
- 3aHSATHSI CEMHUHAPCKOI0 THIA 32
- 3aHATHUA 1a00PATOPHOro THIIA 32
- Tekymuii koHTpoJs (KCP) 5
caMocCTosITe/IbHAsi padoTa 46
IIpome:kyToUYHasi aTTecTAUS — IK3AMEH 36




3.2. Conep:xaHue TUCHMILINHBI

B toMm uncne
KonrakrtHas padora (padora Bo 8
B3aUMO/JEHCTBUM C NpenojaBaresiemM), \g -
vacel. 13 Hux =9 §
HaunmeHoBaHMe U KpaTKoe coiep:kaHue Pa3iesioB U TeM Beero E 7
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Cemectp 3
Beenenue B npeamet. CTpyKTypa U coziepKaHue Kypca. 13 2 5 11
Jluteparypa.
CTpyKTypBl IEHCTBUSI U CTPYKTYPHI IAHHBIX 66 16 16 16 48 18
JluHamuueckue cTpyKTypsl U IIpeacTaBieHne Ha 9BM 64 14 16 16 46 18
CJIOYKHBIX MAaTEMaTHYECKUX MOJIENICH
Tekymuit kouTposs (KCP) 1 1
[TpoMexyTOUuHasl aTTecTalys — 3a4eT
Htoro 144 32 32 32 97 47
Cemectp 4
Oprasn3anys I0CTyna Mo UMEHH 48 10 10 10 30 18
[IpobieMHOE SI3BIKOBOE OOECTIeYCHIE 48 10 10 10 30 18
ABtomaTu3zanus ynpasieHuss 9BM u onepaunoHHble 46 12 12 12 36 10
CHCTEMBI
Texyumii kouTpois (KCP) 2 2
[TpomexyTouHas aTTecTalnys — 3K3aMeH 36
Hroro 180 32 32 32 98 46

[IpakTuyeckue 3aHATUS (JTaOOpaTOpHBIE PAaOOTHI) OPraHU3YIOTCS, B TOM uucie B (opme
NPAaKTUYECKOM IOATOTOBKH, KOTOpas MpeAycMaTpHBaeT y4acTHe OOYYalOIIMXCS B BBINOJIHEHUH
OTJIENIbHBIX 3JIEMEHTOB Pa0OT, CBSA3aHHBIX ¢ Oyayliel nmpodeccuoHaIbHON 1eATEIbHOCTHIO.

[IpakTHyeckass TOATOTOBKA IMPEIyCMaTPUBAET: Pa3pabOTKy M OTJIAAKY MPOTPaMM CpeIHEH
CIIO)KHOCTH C HCIOJB30BaHUEM S3bIKa TporpaMmupoBaHust C++ H  TEXHOIOTUHM OOBEKTHO-
OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS; OCBOCHHE HHCTPYMEHTOB pa3pabOTKH ITPOrPaMMHOTO
o0OecnieyeHus, TaKMX Kak cucreMa KOHTpois Bepcuil Git u  ¢QpIaWMBOpK Uisl pa3pabOTKH
aBToMaTHuyeckux TectoB Google Test.

Ha npoBeneHue npakTHYeCKUX 3aHATHH (Ja0opaTopHbIX paboT) B ¢opMme MpakTHUECKOU
NOJArOTOBKH OTBOAUTCS 64 yaca.

[IpakTryeckas MoJroToBKa HampaBjeHa Ha (GOPMUPOBAHHE U PAa3BUTHE:

- TPaKTUYECKUX HaBBIKOB B cooTBeTcTBMM ¢ mnpodunem OIIl: pa3paborka, oTinaaka, HMpoBepkKa
paborocrocoOHOCTH, MoauduKanus MporpaMMHOTO  oOecrieueHHss Ha OCHOBE  aHau3a
MaTeMaTHUECKUX MOJIENIeH pa3IMYHbIX E€CTeCTBEHHOHAYYHBIX, HH()OPMAIIMOHHBIX MPOIIECCOB;
pa3paboTka TEXHUIECKOW JOKYMEHTAITUH IO TPOrPAMMHOMY 00ECTICYCHHUIO;

- komnereHiwii - [1K-2: CriocobeH k pa3paboTke M MPUMEHEHUIO AJITOPUTMUYECKUX U TPOTPAMMHBIX
pelieHuii B 00JacTH CHCTEMHOTO M TPHKIAIHOro mporpammuoro obecneuenus (I1K-2.3: Mmeer
NPaKTUYEeCKHE HaBBIKM pa3pabOTKH MPOTrpaMMHOrO OOecliedeHus Ui aHalu3a, paclio3HaBaHHUS U
00paboTKK HHPOPMALIUH).

Texkymmii KOHTpPOJb YCIEBAEMOCTH peanusyeTcs B (opMax ONpPOCOB Ha 3aHATHIX
CEMHMHApPCKOI'o THIA, JaAOOpaTOPHOIO THIIA.
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Ha MPAKTUUYCCKUX 3aHATHAX CTYACHTBI MOA PYKOBOACTBOM IMPENIOAABATCIIA IMMPAKTUKU
pa30uparoT JICKIIMOHHBIH MaTepHal, NOCTAHOBKH J1a0OpPaTOPHBIX padoT, pemaroT 3aJadH 10 TeMam
Kypca (3amaun ykazansl B DOC B onucanuu K J1a00OpaTOpHbIM).

[IpomesxyTouHas aTTecTanus IPOXOAUT B TPATUIIMOHHBIX (hopMax (3adeT, IK3aMeH ).

4. Y4eOHO-MeTOoIHYECKOE 0O0ecneuyeHHe CaMOCTOATEIbHONH padoThl 00yYaKIIHXCSI
CamocrosiTenpHas paboTa CTyIEHTOB MOAPA3ACIACTCS Ha CIASAYIOIINE KaTErOPUH:

— MH3yuenue yueOHOI JuTEepaTyphl (CM. ITepedeHb 00pa30BaTEIbHBIX MATEPHUATIOB).
— Brmonnenune 1a60paTopHBIX paboT HA CIEIYIOIINE TEMBI:

e JlaGopartopnas pabora 1. CTpyKTypa XpaHEHUs MHOXECTB.

e JlaGopartopnas pabora 2. CTpyKTYpbl XpaHEHHS MaTPHUIL CIICIUAILHOTO BHIA.

e Jlabopartopnas pabora 3. Berancienne apupMeTHIECKIX BBIPAKESHHIH.

e JlaGopaTtopHas pabora 4. O0cmyxuBanue mporeccopom DBM ouepenu 3a1aHmiA.

e JlaGopaTtopHas pabora 5. CucreMa aiist apuMETHUSCKUX NCHCTBUN HaT MOJIMHOMAMH.

e JlaGopartopnas paborta 6. PenaktupoBaH#e TEKCTOB.

e JlaGopartopnas pabora 7. CTpyKTYpbl XpaHEHHUS TEOMETPUIECCKUX OOBEKTOB.

e JlaGopatopnas pabora 8. CpaBHUTENIbHAS XapPAKTEPUCTHKA CIIOCOOOB OpraHHU3aluu

TabIuUIL.
OO6pa3oBarenbHble MaTepHalIbl 1JIs1 CAMOCTOSITENIbHONW PabOThI CTYAECHTOB:
e Dbapeimesa U.B., MeepoB W.b., CricoeB A.B., IllecrakoBa H.B. JlaboparopHsbrit

NpPaKTUKYM (110 mporpamme "AJTOPUTMBI M CTPYKTYPbI JaHHBIX") Y4eOHO-MeTOANYECKOe

mocodue. http://www.unn.ru/books/met files/Pract ADS.pdf

e Texnomapk Mailru  Group. Kypc "AnroputmMbl U CTPYKTYpbl  JaHHBIX'.

http://www.intuit.ru/studies/courses/3496/738/info

e Cemxsuk P. Kypc "Anroputmer Ha C++".
http://www.intuit.ru/studies/courses/12181/1174/info

e Anekcees B., TamanoB B. Kypc "CTpykTypbl [OaHHBIX M MOJENM BBIUMCICHHUN'".

http://www.intuit.ru/studies/courses/100/100/info

e Meyer B. Kypc "UHCTpyMeHTBI, aaropuTMbl M  CTPYKTYphl  JAaHHBIX'.

http://www.intuit.ru/studies/courses/683/539/info

Taxxe 111 oOecrieueHus] caMOCTOATEIbHOW paboThl 00YUYAIOLIUXCS UCIIONIB3YIOTCS AJIEKTPOHHBIE

Kypchl (AJTOPUTMBI W CTPYKTYpbl naHHbIX https://e-learning.unn.ru/enrol/index.php?id=1617,

ANTopuTMBI M CTPYKTYpbl maHHbIXx 2 https://e-learning.unn.ru/enrol/index.php?id=1618),

CO3/IaHHBIE B CHCTeMe djiekTpoHHOro odyuenuss HHI'Y - https://e-learning.unn.ru/, u B cucreme



http://www.unn.ru/books/met_files/Pract_ADS.pdf
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http://www.intuit.ru/studies/courses/683/539/info
https://e-learning.unn.ru/enrol/index.php?id=1617
https://e-learning.unn.ru/enrol/index.php?id=1618
https://e-learning.unn.ru/,

OTKPBITBIX OHJaWH-KypcoB - MOOC - https://mooc.unn.ru/ (Aaroputmsel: Teopus U MpPaKTHKA.

CrpykTypsl naHHbIX. https://stepik.org/course/1547/ ).

KOHTpOJIbHBIe BOIIPOCHI W 3adaHuA A IMPOBCACHHA TCKYIICIO KOHTPOJIA H HpOMe)ICYTO‘IHOfI

aTTeCTalluy 110 UTOraM OCBOCHUA NJUCHUIIIIMHBI IIPUBCACHBI B I1. 5.2.

5. ®oH] OLIEHOYHBIX CPEACTB AJs MPOMEKYTOYHOM ATTECTANMH MO TUCHHILTHHE (MOIYJIIO),
BKJIFOYAIOIIINN:

5.1.0nucanne mIKaja OMeHUBAHUSA PE3yJIHLTATOB 00yYeHHsI M0 TUCIHILIHHE

YpoBenn Ilxana ouenuBanusi chopMHUPOBAHHOCTH KOMIIETEHIUI
chopmMupoBaH
HOCTH HEYJO0BJICTBO | YIOBJICTBOPH
MJ10X0 X0po1uio OYeHb XOpOII0 OTJIHYHO MPeBOCX0/THO
KOMHeTeHHHﬁ PUTEIbHO TEeJbHO
(MHAMKaTOpPa
OCTHIKEHHSI
A _ He 3aureno 3a4TeHo
KOMIIeTeHIHii)
OtcytcTBHE
3HaHUH
VYpoBeHb YpoBeHb
TEOPETHIECKO . N
YpoBeHb MuHumaneHO | 3HAaHUH B 3HAaHUH B YpoBeHb
ro Marepuaa. N . o
3HAHMI HIDKE | JOMYCTUMBIH | oObeme, o0beme, 3HaHHUI B YpoBeHb
MHHHMAITb- 0BEHb COOTBETCTBYIO COOTBETCTB obbeme 3HaHUi B
HesosmosxHOC yp N yrott yiom ’
B OLCHNTS HBIX 3HAHUI. eM Iporpamme €M IIporpaMme COOTBETCTBYIO | 0OBEME,
3HaHus nomoTy TpeOOBaHHI. HonymeHo TTOJTOTOBKH. MOATOTOBKH. meM MIPEBHIMIAIONIE
— Nmenn mecto | MHOTO HomnyteHo Jomymieno rporpamme M Iporpammy
BCIEICTBHE rpyObIe HETpyObIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKasa OmmOKH. OIINOKH. HEeTpyOBIX HECYIIECTBEHH 0e3 omuooK.
omKooK BIX OIITHOOK
oOyyarorieroc
sL OT OTBETA
IIponemoHncTpu ITponemoHcT
IIponemoncTp P P P P
POBaHEI Bce IMponemoHCTpH | MPOBAHBI BCE
OtcyTcTBHE HUPOBaHBI IponemoHcTp
Ipu pemenun OCHOBHbIE pOBaHBI Bce OCHOBHBIE
MHHHUMAJIb- OCHOBHBIE HpPOBaHbI BCE
N CTaHIAPTHBIX YMEHUsL. OCHOBHEBIE yMEHHUs,
HBIX YMEHHIA. YMEHHS. OCHOBHEBIE
3a1a4 He Pewensr Bce YMEHHSI. pelieHs! Bce
HeBo3zmox- Pewenst YMEHU,
HPOJEMOHCTP OCHOBHBIE Pemens! Bce OCHOBHBIE
HOCTB THUITOBBIE peleHs! Bce
UPOBAHBI 3a7aqu C OCHOBHEIE 3amaqn ¢
OLICHUTH 3a4a4u C OCHOBHBIC
OCHOBHEIE HCl"py6bIMl/I 3aJavuu. OTACIIBHBIMHA
Ymenus HaIIM4ue HEerpyObIMU 3a1aun.
N yYMEHHUS. OIIHOKAMH. BemonHeHs! Bce | HecymecT-
YMeHHI OIIHOKAMH. Bemonaenst
BrinonHeHs! Bce 3aJlaHusd, B BCHHBIM
BCJICACTBHUC BrinoaHeHbI BCC 3aJlaHMs,
Nmenu mecto 3aJaHus, B MTOJTHOM HEJJ0YeTaMH,
OTKaza BCE 3a/IaHM, B TTOJTHOM
rpyObIe TIOJTHOM obbeme, HO BBITIOJTHEHBI
o0y4aromniero- HO HE B obObeme 0e3
OILITHOKH. ob6beMe, HO HEKOTOPBIE C BCE 3aJ]aHUS B
Cs1 OT OTBETA TIOJTHOM HEJJ0UeTOB
HEKOTOPBIE C HEJJ0YeTaMH. TIOJTHOM
oOBeme.
HEJI0UeTaMH. obbeme.
OrcyrctBue IIpu pemennu [IponemoHcT,
T pup Nwmeercs [IponemoncT- [IponemoHCcTpH po P [poneMoHCTp
BJIaICHUA CTaHJAApPTHBIX HPOBaHBI
MHWHUMAJIbHBI PUPOBAHBI POBaHBI UpOBaH
MaTepuaIoM. 3a7aq He N HaBBIKH TIPH .
it Habop 6a30BEIe 6a3oBble TBOPYECKHUH
HeBo3MoXxHOC | mpomeMoHCTp peleHuu
HaBBIKOB IS HaBbIKH TIPH HaBBIKU TIPH MOAXOM K
Hapbixu Tb OLICHUTH HPOBaHbI HECTaH/apTH
penreHus peuieHnn penieHnn PELIEHUIO
HaJIu4ue 0a30BLIE BIX 3a1a4 0€e3
CTaHAApPTHBIX | CTaHAAPTHBIX CTaHIapTHBIX HECTAHAAPTH
HaBbIKOB HaBBIKH. OLIMOOK U
3a1a4 ¢ 3a1a4 ¢ 3ama4 Oe3 BIX 33/1a4.
BCJICJICTBHUE HEJIOYETOB.
HEKOTOPBIMH HEKOTOPBIMH OIIMOOK 1
OTKa3a Nmenn mecto



https://mooc.unn.ru/
https://stepik.org/course/1547/

oOyyaromieroc | rpyobie
s OT OTBETA OIIHOKH.

HEI0YCTaMH. HeI0UeTaMu HEJ0YETOB.

IIIxaja ONeHKH NPHU MPOMEKYTOYHOM aTTecTalul

Onenka

YpoBeHb IOATrOTOBKHU

3a4TCHO

IIpeBocxonno

Bce komneTeHmy (4acTu KOMIIETEHNNI), Ha GOpPMHUPOBAHHE KOTOPHIX
HarpasJjeHa JUCHUILINHA, CPOPMUPOBAHEI HA YPOBHE HE HUXKE
«IIPEBOCXOHO»

OTnn4HO

Bce kommereHmmu (YacTH KOMIIETEHNHWH), Ha (QOPMHPOBAHHE KOTOPHIX
HalpaBJieHa AUCLUIUINHA, CHOPMUPOBAHEI HA YPOBHE HE HIDKE «OTIHIHON,
Opy 3TOM XOTS OBl OXHAa KOMIICTCHLHMS c(HOPMHpOBaHA Ha YpPOBHE
«OTINYHO»

OyeHb XOpo1LIo

Bce kommereHmum (4acTd KOMIIETCHIHWH), Ha (OPMHPOBAHHE KOTOPBIX
HarpasjeHa AWMCIMIUINHA, C(OPMHPOBAHBI Ha YPOBHE HE HHXKE «OYEHb
XOPOIIIO», TIPH 3TOM XOTs OBl OJIHA KOMIICTCHIIUS C(OPMHUPOBAHA Ha YPOBHE
«OUYCHb XOPOUIO»

Xopouio

Bce kommereHnmu (4acTu KOMIeTeHIWiT), Ha (GOpMHpPOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HMXKE «XOPOLIOY,
Opyu 3TOM XOTs OBl OfHA KOMIETeHIHs c(opMHpOBaHa Ha YpPOBHE
«XOpOILO»

Y,I[OBJ'IGTBOpI/ITCJ'ILHO

Bce kommereHuuu (4acTh KoMIeTeHUHWil), Ha (OPMHUPOBAHUE KOTOPBIX
HanpaBjeHa JAWCHMIUIMHA, CGHOPMUPOBAHBI Ha ypPOBHE HE HIDKE
«yIOBICTBOPHUTEIIFHO», IPH 3TOM XOTd OBl OfHAa KOMIIETEHIUS
c(hopMHpOBaHa HA YPOBHE «YAOBIECTBOPUTEIHEHOY

HEC 3a4TCHO

HeynosnerBopurensHO

Xorss OBl  omHa  KOMIIETEHIHs  c(OpMHpOBaHA HAa  YPOBHE
«HEYZOBJICTBOPUTEIBHO», HU OFHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIJIOX0»

ITmoxo

Xotst OBl OZIHA KOMIIETEHIUSI C(HOPMUPOBaHA Ha YPOBHE «ILIOXO0)

5.2. TunoBbie KOHTPOJIbHbIE 32IaAHMUS HJIH HHbIE MATEPHAJIbI, HEOGX0TUMBbIE ISl OLIEHKH

pe3yabTaToB 00yUeHust

5.21

KoHuTpoabHbIe BOpoChI

KoHTpoJibHBIE BONPOCHI K 3a4€TY

80NPOCHL Koo gpopmupyemoit komnemenyuu
1. IIpobiema noka3aTenbCTBa IPaBUIBHOCTH MIPOTPAMM. IK-2
2. CriocoObI CHI)KEHUS CIIOAKHOCTH MPOTPAMMHOTO 00eCTIeYeHN . IK-2
3. PexypcuBHOE ommcaHNE BEIYUCIUTEIHFHOTO POLIECCa U CTPYKTYPHI JaHHBIX. K-2
4. CTpyKTypHl JaHHBIX U MaTEMaTHIECKHE CTPYKTYPHL. [K-2
5. IlepeMeHHBIE CTPYKTYPBI U CXEMBI CTPYKTYPBHI. IK-2
6. IToHsATHE PK3EMILIAPA, CXEMBI CTPYKTYPHI. IK-2
7. JIunelHble CTPYKTYpPbI JaHHBIX. IK-2
8. CTpykTypa MamHHOW aMsATH. BekTop mamsaT kKak oOpa3 JIMHEHHOH’ MK-2
CTPYKTYPBHI.

9. JlnHaMHYECKHE CTPYKTYPHI. TK-2
10. CTpyKTyphl XpaHEHHUsI AMHAMHUYECKUX CTPYKTYp THIIA CTEK. IK-2
11. CTpyKTyphl XpaHEHHsI AMHAMUUYECKUX CTPYKTYp THIA OYEPEab. IK-2
12. CpaBHEeHHE CTPYKTYp XpaHEHUs JUHENHBIX U JUHAMHUYECKUX CTPYKTYP. [K-2
13. Cratuueckoe U TMHAMHYIECKOE PACTIpE/ICIICHNE TaMSsTH. IK-2
14. YnpapneHue MaMAThIO IyTEM IEPENaKOBKU CTPYKTYp XpaHEHHS. IIK-2
15. CtpykTypa XpaHEHUS HECKOJIBKUX CTCKOB B OOIIICH MTaMSTH. IK-2
16. Ponb rUIoTe3 o pocTe CTPYKTYp IpH pa3pabOTKe CUCTEM YIIpaBICHHS IK-2
MaMSATHIO ITyTEM MEPENaKOBKU.




17. Onerka mapamMeTpOB MOJIEIH B XO/I€ BBITIOJTHEHHUS TTPOTpaMM (agarnTarius).

IK-2

18. JIMHEHHBIH CITHCOK. K-2
19. Cioco06sl peanu3aiiu CIHUCKOB Ha SA3BIKAaX BEICOKOTO YPOBHS. K-2
20. YrpasneHue CBOOOTHOM MaMAThIO MPH UCIOIb30BAHUY CICTUICHHUS. IK-2
21. Peanu3anus cTpyKTypbl XpaHEHHUS HECKOJIBKUX CTEKOB C HCIOJIb30BaHUEM [K-2
CIIMCKOB Ha SI3bIKE BBICOKOT'O YPOBHSL.

22. CpaBHEHHE HETIPEPBIBHOM U CIIUCKOBON CTPYKTYP XpaHEHUS. K-2
23. JluraMudeckoe pacrpeesieHne namstu B s3sike C/C++ (BBIIeNeHNE U K-2
OCBOOOXKICHHE TTaMSITH).

24. Peanu3anus cTeKa ¢ CIOJIb30BAaHMEM TMHAMHYECKH paclpeessieMoi [K-2
HaMsTH.

25. [Ipumep HCHIONIB30BAHMSI CTEKOB: MOpa3psiAHasl COPTUPOBKA. TK-2
26. IIpuMep HCTIOTB30BaHUS CTEKOB: IPe0Opa3oBaHNe aPUPMETHICCKAX K-2
BBIPAXECHUH B TIOJILCKYIO ()OPMY 3aIIHCH.

27. Pa3paboTka 001Iero mpeacTaBICHHs JIMHEHHOTO CITUCKA U 00eCTICUeHHS IK-2
CIIMCKOBOM CTPYKTYPbI XpaHEHHUS.

28. O011ast XapaKTepUCTHKA CTaHAAPTHON OHOIMOTEKH I1a0JIOHOB. K-2
29. Cucrema 1y1s1 apu(h)METHUECKHUX JEHCTBUI HaJ MOJIMHOMaMH (IIPeACTaBICHUE [K-2
MOJINHOMOB, YIIPABJICHUE MAMSThIO, BHIIIOJHEHHUE OTIEPALUiA).

30. IIpencTaBiaeHre MHOTOWICHOB OT HECKOJIBKUX ITEPEMEHHBIX. VICKiTIoueHne [K-2
XpaHEHHs MOHOMOBC HYJIEBBIMH KO3 PHUIIMCHTAMH.

31. Cxema Hacie0BaHMS MPOrPaMM JUI 00ECIIEUCHUS CTPYKTYPBI XpaHEHUS [K-2
MIOJIMHOMOB.

32. Peanu3anus mporpamm Jiist 00eCIieueHus paboThI C TUHCHHBIM ITUKIAYCCKUM IIK-2
CIIMCKOM.

33. CtpykTypa Kiacca J1js npecTaBieHus Ha DBM moiMHOMOB OT HECKOJIBKUX K-2
MepEeMEHHBIX.

34. ANTOpuTM CI0KEHHS MHOTOWICHOB OT HECKOJILKUX ITEPEMEHHBIX. [IK-2
35. IlpencraBieHre TEKCTa CBSI3HBIM CIIHCKOM. IK-2
36. OnepaTopbl 00bETUHEHHS CIIMCKOB U PaCUJICHEHUS! CTIHCKA. IIK-2
37. Anroputm 00X0/1a HEPAPXUUECKOTO CITUCKA. IK-2
38. KonnpoBaHue cmucka. IK-2
39. Coopka mycopa. IIK-2
40. TTnekcsl Kak MpeacTaBlIeHne PUCYHKOB, COCTOSIINX U3 TOUEK U [IK-2
COE/IMHSIIONINX UX OTPE3KOB.

41. Anroputm 00x0/1a TIeKCA. IK-2
42. AIrOpuTM BCTaBKH JIMHHH. IK-2
43. Ilnexc, KaK MpeAcTaBIeHUE apu(PMETHIECKOTO BBIPAKCHHUS. IK-2
44. Opranuszanus n1octyna no umeHu. Taobmmmpl. [Touck mo ximovy (mpocMoTp U [K-2
JIBOUYHBIH MTOUCK).

45. YnopsigoueHHbIe TaOIHIbl. AJTOPUTM COPTUPOBKH BKIFOUEHUEM. K-2
46. Yriopsimo4eHHBIE TaOIUIIBI. AJTOPUTM COPTHPOBKH CITHSHUEM. IK-2
47. Tlpencrasienne TabIUI] C HCIIOJIB30BAHUEM JIEPEBhEB IMOUCKA. [IK-2
48. JlepeBbs moncka. AIroOpuTMEI 00X07a. [IK-2
49. JlepeBbs noucka. AIrOpUTMBI TOUCKA U BCTABKU. IK-2
50. JlepeBbs mouCKa. ANTOPUTM yJalCHHUS. K-2
51. CbanancupoBaHHBIE U HJICaTIbHO COATaHCHPOBAHHBIC JIEPEBbs ITONCKA. [K-2
O6mas cxemabaTaHCUPOBKHU MIPH BCTaBKe.

52. Tabaumbl ¢ BEIMUCIUMBIM BXOJOM. 3aFCh U TOKCK MPH MEPENOTHEHUT [K-2
(cioco6 OTKPBITOrO MEPEeMEIINBaHN).

53. Omnpenenenue GOpMaNbHOTO SI3bIKA. [IK-2
54. BH®-dopma 3aganust rpaMMaTHKU (GOPMaTTBHOTO SI3bIKA. [K-2
55. IlpencraBieHue rpaMMaTHK ¢ TIOMOIIBIO CHHTAaKCHYECKHUX JTHarpaMm. [K-2
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[Topoxnenue S3BIKOBBIX HETIOYEK B pe3yiIbTaTe 00X0a JruarpaMm.

56. KoHTekcTHO-CBOOOTHBIE TPaMMAaTHKH (TSPMHUHANIBI 1 HETEPMHUHAIBL, IPaBUIIa K-2

BEIBOJIA).

57. Pacrio3HaBaHue onepaTopoB GOpMaIbHOTO S3bIKA. [K-2

58. [Ipumep onucaHus TpaMMaTHKH A3bIKa apU(METHUECKUX BBIPAKCHUH. IK-2

59. IlpoxoxaeHue 3a7auu B Cpejie ONneparioHHON CUCTEMBI. IK-2

60. [Torarue npepriBanus. [IpUBHICTHPOBAHHBIA PEKIIM. K-2

61. Knaccugukarus npepsIBaHuiA. K-2

62. CoBMenieHre pabOTHI YCTPOHCTB U MHOTOTIPOTPAMMHBIN PEKHM. K-2

63. Ilonarue mporecca U pecypca B ONepaiioHHON cucteMe. JleckpunTopsl. [K-2

64. TloHaTHS COCTOSTHHS ONEepaMOHHOM cucTeMbl. ['pad "mporecc-pecype”. IK-2

65. Mopens ympaBieHHS IPOIIECCAaMH U pECypcaMi B OTIEPAIlIOHHOH CHCTEME B K-2

(hopMe aCHHXPOHHOTO KOHEYHOTO aBTOMATA.

KonTpoabHbie BONPOCHI K IK3aMeHY

Bompoc Kon KOMIIETEHIIUU
(coenacno PIIN)

1. TlonsTne 5K3eMIUIIpa, CXEMBI CTPYKTYPHI. IK-2

2. CnocoOBI peann3anyy CIMCKOB HA S3BIKAX BRICOKOTO YPOBHS. IK-2

3.  JluHelHBIC CTPYKTYPHI JaHHBIX IK-2

4.  VYmuparienue cB0OOOTHONW NAMATHIO P HCIIOJIB30BAHUH CIICIUICHUSI. TIK-2

5. Crpykrypa xpaHenus MHOxecTB. Kiacc TBitField — omepammm mnpucBanBaHus, IK-2

mobuToBoro ymHOkeHUs U, moburoBoro cnoxenns NJIN, otpunanus, nmeperpyska BeIBOJIa

6. Peammzammsa CTpyKTYphl XpaHEHHUS HECKOJBKHX CTEKOB C HCIIOJH30BAHHEM CIIMCKOB Ha IK-2

SI3BIKE BBICOKOTO YPOBHSI.

7.  CTpyKTypbl XpaHEHHUs A MAaTpHIl crieruanbHoro Buma. Kimace TVector — KOHCTpYKTOP IK-2

KOIIMPOBAHUS, OTICPAITHS CIIOKECHUS

8. CpaBHeHHE HEPEPHIBHON M CIICKOBOW CTPYKTYP XpaHCHHS. IK-2

9. Crpykrypa XpaHeHus: MHOKeCTB. Peanmzarus kiacca TSet ¢ ucrons3oBaHreM MaOIOHOB IK-2

10. Peanm3anms cTeka ¢ HCIOJIH30BAHUEM TUHAMHUYECKH paclpeesieMoi maMsITH. IK-2

11. Crpykrypa XpaHeHHs MHOXeCTB. Peanmmsamms kimacca TSet uepes HaciemoBaHWe Kiacca IK-2

TBitField

12. Tlpumep WHCIONB30BaHHUSA CTEKOB: ITIpeoOpazoBaHHE apH(PMETHUYSCKUX BBIPAKCHUH B IK-2

NOJIbCKYI0 (hOPMY 3aITicH.

13. Crpykrypsl XpaHeHHsI IJIsI MaTpHIl crieruaibHoro Buaa. Kimace TVector — KOHCTPYKTOD IK-2

KOIIMPOBAHMUSI, OTIepallnsl CIOKEHHS

14. Pa3paboTrka oOIIer0 MpeAcTaBlIeHUS] JIMHEHHOTO CIUCKA JJIsi OOECHedeHUs: CIHUCKOBOM IK-2

CTPYKTYpBI XpaHeHus. Opranusaiys XpaHeHHs B CIHCKaxX 3HAUeHUI Pa3HOro THIa

15. Crpykrypsl XpaHeHHsI IJIsI MaTpHIl crieruaibHoro Buaa. Kimacc TMatrix — KOHCTPYKTOD IK-2

KOIIMPOBAHUSI, OTIepalnsl CJIOKEHHS

16. Pa3paboTka 0O0IIero MHpPEACTABICHUS JMHEHHOrO CIUCKA IS O0SCIEeYCHUS CIUCKOBON IK-2

CTPYKTYpBI XpaHeHus. [IpoeKkTupoBaHre CTPYKTYpPBI CITUCKA, CTPYKTYpa HaclieI0OBaHHsl KJIaCcCOB

17. CrpykTtypel XpaHEHHS IJIsI MAaTpHUI] CHEIHWaJbHOTO BHIa. Pa3paboTka ITOTHOU IK-2

(HempephIBHOW) CTPYKTYPHI XPAaHEHUS] BEPXHUX TPEYTOJIbHBIX MATPHIL.

18. Pa3paboTka oOmmIero MpeACTaBICHUsS JHHEHHOTO CIUCKA JUIA OOCCIICYCHHUS CIUCKOBOMN TIK-2

CTPYKTYpBI XpaHeHus. HaBuranus o cnmcky (ureparop)

19. CrpykTypel XpaHEHHs ISl MATPHI[ CICIHWAJbHOTO BHAa. Pa3paboTka CTPYKTYpHI [K-2

XpaHEHMs] MaTPUIl Kak Habopa BEKTOPOB Pa3HON JUIMHBI

20. Pas3paboTka 0O0IIero MpeACTaBICHUS JUHEWHOTO CIHCKA JJsi 0OCCICUCHHs CIIHCKOBOW TIK-2

CTPYKTYpBI XpaHeHust. Oniepaliiy BCTaBKH 3BEHBEB

21. Omepanuu BCTaBKH 3BEHBCB TIK-2

22. Pa3paboTka 0OILIEro MpPEJCTaBICHUS JUHEWHOTO CIHMCKAa A OOSCIeUeHHs CIUCKOBOM TIK-2

CTPYKTYpBI XpaHeHust. Onepalyu yaaineHus 3BeHbEB

23. CrpyKTypsl XpaHEHHs AWHAMUYECKMX CTPYKTyp THIa CTeK M odepels. PaszpaboTka [K-2

CTPYKTYPBI XpaHEHUsI CTeKa

24. Pa3paboTka OOILIET0 MPEACTABICHUS JHUHEWHOrO CIHCKA JJIsi OOCCHCUCHHS CITMCKOBOM TIK-2

CTPYKTYpHI XpaHeHus. Pa3paboTka Kiracca-mepexoJHuKa

25. CTpyKTypbl XpaHEHHS IWHAMHYCCKMX CTPYKTYp THIAa CTEK W odepeab. Pa3paborka TIK-2

CTPYKTYPHI XpaHEHHS OUepen

26. Pa3paboTka 00LIEro MPEACTABICHUS JHUHEWHOrO CIHCKA JJIsi 00CCHEUCHMS CITMCKOBOM TIK-2




CTPYKTYpbI XpaHeHus. Pacimpenne Habopa oneparuii co ciuckom (pumep)

27. CrpyKTypbl XpaHEHHs AWHAMUYECKHX CTPYKTYp THIIA CTeK M odepensb. PazpaboTka [K-2
CTPYKTYPbI XpaHEHHS AeKa

28. Pazpaborka 00Imero mpeacTaBiICHUs JIMHEWHOTO CHHCKA I 0OecHedeHHs CIHCKOBOM TIK-2
CTPYKTYpbI XpaHeHHs. Pa3paboTka JByHaNpaBIeHHOTO CITHCKA.

29. CpaBHeHHE CTPYKTYp XpaHCHHS JIMHSHHBIX U TUHAMUYIECKHX CTPYKTYP. IK-2
30. OOmas xapakTepucTHKa CTaHIAPTHOI OMOIHOTEKH MIa0IOHOB. IK-2
31. Crarndeckoe U JMHAMHYECKOE PACIPECIICHUE TaMSTH. TIK-2
32. TlpexncraBieHHe MHOTOUIEHOB OT HECKOJBKUX IMEPEMEHHBIX. VICKIIIOYeHHE XpaHEHUS IK-2
MOHOMOB C HYJICBBIMH KO3 (QUITHEHTaMH.

33. VmpapreHne MaMsTHIO ITyTEM MEPETaKOBKU CTPYKTYP XPaHEHUSI. IK-2
34. Cxema HacJeIOBaHUS MPOTPaMM sl 00ECTICUCHHSI CTPYKTYPHI XpaHEHHS TOJIITHOMOB. IK-2
35. CrpykTypa XpaHCHHS HECKONBKHX CTEKOB B oOmed mamsatu. CTpyKTypa WaMsTH, IK-2

HayalbHOE paclpeleieHie, OLEeHKa CBOOOTHON NaMsTH, IepepacnperesicHHe CBOOOIHON
HaMsITH

36. Peamm3anms nporpaMm s ooecriedeHus paboThI ¢ IMHSHHBIM MUKIMYSCKIAM CITHCKOM. IK-2
37. Pomb rHnoTE3 0 pOCTE CTPYKTYp IpH pa3pabOTKe CHUCTEM YNpPABICHUS MaMSATHIO ITyTEM [K-2
nepenakoBKy. ['MmoTe3a o cOXpaHEeHUH JIOKATbHOW TEHACHIIMU POCTA CTPYKTYD.

38. Crpykrypa Kimacca i mpenctaBieHuss Ha OBM MOTHHOMOB OT HECKOJNBKUX IK-2
MIepEMEHHBIX.

39. Ponb runoTes o pocTe CTPYKTYp NpH pa3paboTKe CHUCTEM YNPAaBJICHHS MaMSTHIO MyTeM [K-2
nepenakoBkH. [IoHsATHE CMEIIaHHOM CTpaTeruy pacnpeiesieHus CBOOOTHOM MaMsITH.

40. AJNrOpHTM CIIOKEHHUS] MHOTOYJICHOB OT HECKOJBKHX MEPEMEHHBIX. [K-2
41. ApanTHBHasg OLEHKAa MapaMeTPOB MOJEIH B XOJ€ BBIMOJIHEHHS MpOorpaMM (Ha mpumepe [K-2
CHCTEMBI yIIPaBJICHHsI HECKOJIBKUMH CTEKaMH).

42. BpluncieHne 3Ha4eHHs NOJIMHOMA MPU 3aJJaHHBIX 3HAYCHUSIX TIEPEMEHHBIX. [K-2
43. TloHsTHE JIMHEHHOTO CIHCKA. [K-2
44. BpruncieHne YacTHBIX IPOU3BOIHBIX MOJIMHOMA OT HECKOJIBKUX NTEPEMEHHBIX. [K-2

5.2.2. TunoBble 3aganus 1Jis1 OleHKH chopMupoBaHHOCTH KommeTeHuu [TK-2
1) Jlabopamopuas paboma 1. Cmpykmypa XpaneHusi MHOXCecms.

[{enb nmpakTudeckoii paboTsl — pa3paboTKa CTPYKTYPBI JaHHBIX JIJIs1 XPAaHEHHS] MHOXKECTB
C MCIIOJIb30BaHUEM OUTOBBIX MOJIEH, @ TAK)KE OCBOEHUE TAKUX UHCTPYMEHTOB Pa3paboTKU
IPOTrpaMMHOTr0 oOecrieueHusl, Kak cucteMa KoHTpouid Bepcuit Git u pp3riMBOpK AJ1st
pa3paboTku aBToMatuyeckux tectoB Google Test.

[epen BeIOTHEHUEM PaOOTHI CTYICHTHI IOJIYYaAIOT TaHHBIN MPOEKT-ITa0JIOH,
CoAEpKaIIUi CIeayronee:

e luTtepdeiickl kaccoB OUTOBOrO nosst U MHOkecTBa (h-aiinbr)

e ["oTOBBIIf HAOOP TECTOB MJIs KAXKIOTO U3 YKa3aHHBIX KJIaCCOB

e [Ipumep ncnonb30BaHUs Kilacca OMTOBOrO MOJS U MHOXECTBA JJISl PEIICHMsS 3a7auu

MOMCKA MPOCTHIX YHCEJI C MOMOIIIbI0 anroputMa "Pemero Dpatochena"

Beinonnenune paboThl penoaracT peeHue CIeayonmx 3a1ay:

o Peanmsamus xnacca 6uroBoro nomust TBitField cornacuo 3amannomy untepdeiicy.
e Peanmzanus kimacca MHOkecTBa TSet cornacHo 3ajanHOMY HHTEp(EICy.

e Ob6ecneueHne paboToCIOCOOHOCTH TECTOB U MIPUMEPA UCTIOIb30BaHUS.

e Peanuzanus HECKOIBKHUX MPOCTHIX TecTOB Ha 0aze Google Test.

o [lyOnukarus UCXOAHBIX KOJIOB B JTMUYHOM pero3utopuun Ha GitHub.
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6. YueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE o0ecTiedeHne JUCITUTIMHBI
a) OCHOBHas JUTEparypa:
e bapeimeBa M.B., Meepos W.b., Creicoe A.B., IllecrakoBa H.B. JlaGoparopHsrii

IPAKTUKYM (110 nporpamMme "AJTOpUTMBI U CTPYKTYpPBI JaHHBIX") YueOHO-MeToINnYeCKOe

nocobwue. http://www.unn.ru/books/met files/Pract ADS.pdf

e Texnomapk Mail.ru Group. Kypc «ANropuT™MbI U CTPYKTYPbI TAaHHBIX).

http://www.intuit.ru/studies/courses/3496/738/info

0) IOTIOJHUTEIbHAS JTUTEPATYpA:
e Cemxsuk P. Kypc «Anroputmer Ha C++».

http://www.intuit.ru/studies/courses/12181/1174/info

e AnexkceeB B., Tananos B.Kypc «CTpyKTypbl JaHHBIX U MOJIEJIN BBIYUCICHUI.

http://www.intuit.ru/studies/courses/100/100/info

e Meyer B. Kypc «IHCTpyMEHTHI, JITOPUTMBI U CTPYKTYPBI JAHHBIX).

http://www.intuit.ru/studies/courses/683/539/info

B) porpammHoe obecrieuenre u HTepHeT-pecypchl (B COOTBETCTBUU C COACPKAHUEM TUCIUTUIUHBI)

e B cucreme OTKpBITBIX OHIaH-KypcoB - MOOC - https://mooc.unn.ru/ (Anroput™ser: Teopus

u npaktuka. CTpyKTypsl AaHHbIX. https://stepik.org/course/1547/ ).

7. MarepuajibHO-TEXHHYeCKOe ofecriedeHHe JUCHUTLIUHBI

[Tomemienust npencTaBisaoT coO00l yueOHbIE ayTUTOPUU JUIsl MPOBENEHUS YUEOHBIX 3aHSTHUH,
IPEJYCMOTPEHHBIX MPOTrPaMMOM, OCHAIlEHHble O0OPYAOBAaHMEM U TEXHUYECKUMHU CpEICTBAMU
oOy4eHwUs.

[ToMemeHust 111 CaMOCTOATENBHOM pabOThl O0yYaromuXcs, OCHALIEHHbIE KOMIBIOTEPHOU
TEXHUKOM C BO3MOXHOCTBIO MOJKIIOYeHUs K ceTu "VHTepHer", m oOecriedeHbl JOCTYNIOM B
3JIEKTPOHHYIO HH(POPMaLIMOHHO-00pa3oBarenbHyto cpeny HHI'Y.

ITporpamma coctaBieHa B cootBeTcTBuu ¢ TpeboBanusamMu OC HHI'Y 01.03.02 Ilpuknanxas
MaTeMaTHKa 1 HH(POpMATHKA.

ABTOpBI: 1.T.H., pod. kadheapst MOCT I'eprens B.II.
K.T.H., ToueHT kadenpst MOCT CeicoeB A.B.
Penensenr: 1.1.1H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.
3asenyromuii kadenpoit MOCT: n.¢d.-m.H. Ctponrun P.I'.
[Tporpamma oo0peHa Ha 3aC€AaHUU METOINYECKON KOMUCCHHM HHCTUTYTa WH(OPMAIIMOHHBIX

TGXHOJ’IOI‘I/If/i, MaT€éMaTuKu U MEXaHUKH

ot 30 Hos10ps1 2022 roxa, mpotokoi Ne 3.
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