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1. Ilean ocBoeHHsI AUCHHUILINHDBI

HCJ'IBIO HU3YUCHUS OUCHHUILIMHBL «MCTOIIBI MporpaMMHUpOBaHUA» ABJIICTCA TCOPCTUUICCKAs
N TIPAKTHYCCKad IIOATOTOBKa CHCHHUAIMCTOB K JACATCIBHOCTH, CBSI3aHHOU C NPUMCHCHUCM
TEXHOJIOTUH ImporpaMMHpoOBaHusd U C aHAJIM30M BBEIYHCJIUTEIBHON CIIOKHOCTH AITOPUTMOB, JIA
obecrnieueHus MHOOPMAIIMOHHON OE30MMaCHOCTH.

3aa4yn AUCIUILIHHBL:

- W3yYeHHE OCHOBHBIX IIOAXOJ0OB K OpraHu3aluyd mporecca pa3paboTKu
MPOrPaMMHOTO 00ECTICUEHUST;

- n3yueHue 0a30BbIX CTPYKTYP JaHHBIX;

- M3YYCHHE OCHOBHBIX aJITOPUTMOB COPTHUPOBKH U ITOUCKA;

- W3yYeHHE OCHOBHBIX aJITOPUTMOB TIOMCKA TTOACTPOK;

- M3YYCHHE OCHOBHBIX aJITOPUTMOB Ha rpadax;

- M3yYEHHE OCHOBHBIX METOJIOB OIICHKH BBIUYUCIIUTEILHON CII0)KHOCTH aJITOPUTMOB.

2. Mecto nucuuniiinibl B cTpykrype OIl 6akanaBpuarta

HJucunnimaa «MeTtoapl  NPOrpaMMHMPOBAaHUS»  OTHOCHTCS K YHMCIY JOUCLHUIUIMH
obs3arenbHOM yactu bioka 1 (51.0.19).

Jlis ycrienHoro yCBOEHHS JaHHOW UCIMILIMHBI HEOOXOIUMO, YTOOBI CTYACHT BIalelnl
3HAaHUSMH, YMEHUSIMH U HaBbIKaMH, COPMHUPOBAHHBIMU B IIPOLIECCE U3YUEHUS AUCLUIUINH:

«Hupopmatukay - pabora ¢ MporpaMMHBIMH CPEICTBAMU OOIIEro Ha3HAUCHMUS;

«SI3pIKM MpOrpaMMHUpPOBaHUA» - 3HAHUE OJJHOT'O U3 SA3bIKOB IPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS;

«MaTtemaTHuecKuil aHallu3» - 3HaHUE OCHOBHBIX IOJIOXKEHUH TEOPUH IpPEenoB (yHKIIH,
TEOPUHU YHUCIIOBBIX U (PYHKIIMOHAJIBHBIX PSI/I0B;

«Teopust BEpOATHOCTEM M MaTEMaTU4eCKas CTAaTUCTUKA» - OCHOBHBIC ITOHATHUS, BUIBI
pacpeneneHun;

«/luckpeTHas MareMaTuKa» - OCHOBHBIC IOHATHS W METOABI JUCKPETHOM MaTEMaTUKH,
BKJIIOYasl JUCKpETHble (DYHKIMHM, KOHEYHbIE aBTOMATbl, KOMOMHATOPHBIA aHAIN3 U TEOPHUIO
rpagos.

HJucnnnmmaa  «Meroasl  IPOrpaMMHUPOBAHUS»  SIBISIETCS  IPEAIIECTBYIOIIEH  JUIs
clenyromux 0a30BbIX IUCHUIUIMH: «CeTh M CUCTeMbI Nepenayn uHpopmauumy», «Meroabl u
CpelcTBa Kpumnrorpapuueckoi 3amurtbl mH(popManuny», «KommneiorepHble cetu», «CHCTEMbI
ynpapieHus: 0a3aMy JAaHHBIX». 3HAHUS U MPAKTUYECKHUE HABBIKM, MOJYyYEHHBIE NPU MU3YUYEHUU
JTUCHUIUITMHBL «MeTopl IpOrpaMMHUpPOBAHUS», MCIONB3YIOTCS CTYACHTAaMH IpH pa3paboTke

KYpPCOBBIX pa60T, a TaK)XKEC B HpO(beCCI/IOHaHBHOﬁ JACATCIIBHOCTH.

3. Illlanupyemble  pe3yJbTaTbl O00y4YeHUS] 1O AUCHUILUINHE, COOTHECEHHbIE €
IUIAaHUPYeMbIMH pe3yabTaTamu ocBoenus OII 0akanaBpuara



[Tpouiecc u3yyeHNs MUCIUIUIMHEI HAMPaBJIeH Ha (JOPMUPOBAHKE CIECIYIOIIUX YJIEMEHTOB
koMmrieteHmii B cootBercTBuM ¢ ®I'OC BO, OIl BO u mnpuoOpeTeHus cleayrommx 3HaHUM,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATEIbHOCTH:

Kon DopMyJIHPOBKA Ilepeyenpb MIAHMPYEMBIX
KOMIETEeHIH KOMIIETeHIIMH Pe3yJIbTATOB
U 0o0y4eHuUs1
OobmenpodeccuoHajbHble KOMIETEHINH
N-OI1IK-7 1 Cnocoben 3HaAmMb:
dbopManu3oBaTh 3aa4y, | — OCHOBHBIE CTPYKTYPBI JaHHBIX
pa3paboTath aJIrOpPUTM €€ — COBPEMEHHBIE TEXHOJIOTUU
peLIeHUs] U peann30BaTh €ro | MPOrPaMMHUPOBAHUS;
Ha A3bIKAX MPOTrpaMMUpPO- — OCHOBHBIE = KOMOWHATOpPHBIE W
BaHUs, MPUMEHSS METOIbl W | TEOPETUKO-TpadOBBIC  AITOPUTMBI,  a
WHCTPYMEHTANIbHBIE CPEJICTBA | TaKKe  CHocoObl  uX 3¢ deKTUBHON
pOrpaMMHUPOBaHUS. peaM3anny U OLEHKH CIOKHOCTH.
ymems:
— paspabarbIBaTh s PeKTHBHBIE
OIIK-7 CnocobeH AJITOPUTMBI U IPOTrPaMMEBI;
CO3/1aBaTh énademu:
POTrPaMMBI Ha — HaBBIKaMH pa3paOdOTKH aJITOPUTMOB

S3BIKaX BBICOKOT'O M
HU3KOTO  YpOBHS,
NPUMEHSITh METOJIbI
u
UHCTPYMEHTAJIbHbBIC
CpeacTBa
pOrpaMMUPOBAHU
s IS pelIeHUs
poeCCHOHAIIbHBI
X 3ajad,
OCYIIECTBIIATh
000CHOBAHHBIN
BBIOOD
UHCTPYMEHTAPHSI
IPOrpaMMHUPOBAHU
s HU  CIOCOO0B
OpraHu3aI|H
poTrpaMM;

N-OIIK-7 2 3nHaer sA3bIKH
IIPOrPaMMUPOBAHUSL  BBICO-
KOTO W HH3KOIO YPOBHEH u

COBpPCMCHHBIC Cpcabl
pa3paboTKu IpOTpaMM;
BbIOMpaeT HauboJee
HOIXOAAIIME  CPEeACTBA U
MCTOJbl MPOrpaMMHPOBAHUSA
ISt peLeHus
MpoECCHOHANIBHBIX  3a]1ay;
BJaJIeeT HaBbIKaMU
KOAWpOBaHM, OTJIaaKH,
TECTUPOBAHUS

pEIICHUs THUITOBBIX MPO(HECCHOHATBLHBIX
3a1a4;

3Hamy:
— s3bIK nporpammupoBanus C#, ero
OMOIMOTEKH M CTPYKTYPHI IaHHBIX;

— IoKa3aTeiau KayecTBa
MPOrPaMMHOTO OOeCTIeueHus;
— mnpuniunel SOLID wu ocHoBHBIC

MaTTCPHBI ITIPOCKTUPOBAHUS;

ymembp:

— TPOBOJIUTH  OILEHKY  CIIOKHOCTH
aITOPUTMOB;

— BBIOMPATH MOAXOISAIIYIO CTPYKTYPY
JAHHBIX I pElIeHUsT KOHKPETHOU
3aJauu;

— OILICHMBaTh  KayeCTBO T'OTOBOIO
MIPOTrpaMMHOTO 00€CTICUCHHUSI;

— COCTaBNATHh (YHKIMOHANBHBIE U
He(DyHKIIMOHAIbHBIE ~ TpPeOOBaHHS K
CUCTEME;

— paspabarbiBaTh MOAYJIbHBIE TECTHI.

énaoemn:

— HaBBIKAMU TECTUPOBaHMs O€JIOro U
YEepPHOTO SIINKA;

— HaBBIKAMH PaOOTHI
KOHTPOJISI BEpCUI.

C CHUCTEMOM




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI

OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABIISICT 7 3a4eTHBIX €IUHUI], 252 akaJ.4acoB.

Ne Tembl (pa3aeibl) C Buabl yueOHbIX 3aHATHI, DopMbI TEKYyLIET0

n/n JHCHMILTAHBI, e BKJII0OYAsi CAMOCTOSITEIHHYO KOHTPO.ISA

HX cO/lepKaHNe M padoTy CTY/IeHTOB, ycIeBaeMocTn
ec M HX TPY/I0€MKOCTh
TP (B akajeMHYeCKHX Yacax) ®opma
NPOMEKYTOYHOM
aTTecTaluu
(no cemecmpam)
KonTakTHas paGoTa
o =®
= 8| 5| £|8% 8¢
S| E| 5| 2|55 58
| g &| 2l5g 8"
Bl S| 2|57 2
< 8
1 Beenenue B qucuurminHy. |5 |2 2 2
JKu3HEHHBIN UK
MPOrPaMMHOTO
o0ecnievyeHus
2 KadecTBo mporpaMmmMHbIX 2 |2 2 |1 8 Jla6.paboral
CUCTEM
3 AHanu3 1 pa3paboTka 2 |2 4 11 10
TpebOoBaHMi
4 [IpoekTupoBaHue 6 |6 8 | 2 20 Tpoexr "Paspaborka
APXUTEKTYPBI "
TIPHIIOKCHUS
MPOTPaMMHBIX CHCTEM
5 ATtTtectanus u 2 |2 2 |1 8
Bepudukanus
6 mom uucne ¢ 90 u JJOT 2 Tect misa
caMonpoBepku B OVK
B LMS Moodle
6 YrpasiieHue IPOeKTaMu 2 |2 1 10,3|3,7 |[3auer
Bcero 3a cemecTp 108 |16 |16 |16 |6 |0,3 |53,7
6 mom uucne ¢ 20 u J[OT 2

7 |CTpyKTYypBI JaHHBIX 6 (10 4 |6 |2 12 |Jla6.pabora 1, 2, 3, 4,

KOHTpOJIbHAs paboTa

6 mom uucne ¢ 30 u JJOT 2 3aJaHus JIS
caMm.pabotel B OYK B
LMS Moodle

8  |AITOpHUTMEI. 2 |2 2 2

9  |CoptupoBKu 6 2 |4 6 Jla6.pabota 5

10 |AnropuTM™mBI MOMCKa 6 |4 2 |2 7 JIa6.paboTa 6

MOJICTPOK.

11 |Anroput™msl Ha rpadax 8 2 |4 |2 7 KonTect o
IrOpUTMaM Ha
rpadax

2 0,5 |33,5 Ppk3amen




Bcero 3a cemectp 144 |132 |16 |16 (10 |0,5 (69,5

Bcero 252 48 |32 |32 |16 |0,8 |123,2

Paznen 1. TEXHOJIOT'US ITPOT'PAMMMUWPOBAHUSA

Tema Nel. Ku3HEHHBIN UK TPOrpaMMHOTO 0OecTeyeHusl.

[Tporpammubie cucteMbl. OCHOBHBIE TPOOJIEMBI Pa3pabOTKH CIOXKHBIX MPOTPAMMHBIX
cucreM. JKusHennbii nukn 110. CranpapTuzanms KU3HEHHOIO IMKJIA B CHUCTEME
rocynapctBeHHbIX crangaptoB ECIIJ] u TOCT P MCO/MBK 12207. Moaenu >XKHU3HEHHOTO
nuKiIa (KackaaHas, cridpanbHas, ¢popMaiabHble U 1p.). | mOkue Meromonorun paszpadbotku (XP,
Scrum u ap.).

Tema Ne2. KauecTBO MpOrpaMMHBIX CHUCTEM

Kpurepuu onieHkn kadecTBa MPOrpaMMHBIX CHCTEM, XapaKTEPUCTUKU KaueCTBA U METPUKHU
KadyecTBa. MeToJibl KOHTpoJisl KadecTBa. Mogenb mporecca oreHuBanua kadectsa. ['OCT P
NCO 9000 mu T'OCT P HCO 9126. HNHcTpyMeHTaJbHbIE CHUCTEMBl OIICHKHM KauecTBa
MPOrPaMMHBIX CUCTEM.

Tema Ne3. Ananus u pazpaboTka TpeOoBaHUM

OyHKIMOHANBHBIE W HEQYHKIMOHANbHbIE TpeOoBaHusa. Paspaborka TpeOoBaHUIl.
Crierudukanus TpeOOBaHHI K MporpaMMHOMY oOecriedennto, Texunmueckoe 3amanue (OCT
19.201-78, TOCT 34.602-89). Metoasl mepBuuHOro cbopa TpeOoBaHHil. Mojaenu CHCTEMBI.
S3pikn crienudukanun TpedoBanuii (cueHapun, PDL, motokoBeie nuarpammsel u ap.). OneHka
tpeboBanuit ('OCT P HCO/MDBK 12207). Meronsl artectauuu TpeOoBaHuii (0030p,
MPOTUITUPOBAHUE, TECTOBBIC CIICHApPHH). YIpaBieHHe TpeOoBaHUSMU. MHCTpYMEHTAIBHBIX
CpEeIICTBA OTCJIEKUBAHUS U KOHTPOJISI TpeOOBaHUM.

Tema Ne4. [IpoekTupoBaHUE apXUTEKTYPhI IPOTPAMMHBIX CUCTEM

ApPXHUTEKTYpHOE U JleTallbHOE MpoeKTupoBaHue. OCHOBHBIC MPUHIUIBI MPOSKTUPOBAHUSI.
CkBo3Hast pyHKIHOHATEHOCTH. CIEIUICHHE W CBS3HOCTh. APXUTCKTYpPHBIC CTHUIHU (TIapairMBbl:
00BEKTHO-OPHEHTUPOBAaHHAsA,  KOMIIOHEHTHas, MHorocioitHas, DDD, kiueHt-cepsep,
MHoroypoBHeBas, SOA u ap.). IlpuHuunel OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS
(SOLID). IlarrepHbl NpoeKTUpOBaHUS. YHUGUIMPOBAHHBINA s3bIK MoaenupoBaHus (UML).
JIoKyMEHTHPOBaHUE ApXUTEKTYPHI.

Tema NoS. Atrectanus u BepuduKanus

[Tonsitue atrectanuu U Bepudukamuu. Metoasl MHCTIEKTHpOBaHUs. HCTpyMEeHTaIbHBIE
CpeacTBa MHCHEKTHPOBAaHMS M OLEHKM KauecTBa. TectupoBanue I[1O. Hepaspemmmocts
npoOneMbl TecTupoBaHus. Buasl W ypoBHHM TecTupoBaHus. CTpaTeruu BOCXOJAIIETO U
HUCXOJSIIET0 TECTUPOBaHUS. METOIbI «0eoro» U «UepHOroy» Aiuka. ABTOMAaTU3UPOBAHHOE U
pyuHoe TecTupoBaHue. Pa3paborka uepe3 TectupoBanue (TDD). HenpepoiBHas uHTErpanus.
[TokpeiTe KkOnma TecTamMu. MeToasl OTIAAKU MporpamM. MHCTpyMEHTaldbHbIE CpEACTBa
MO/JICPKKU TECTUPOBAHUS U OTJIATKH.

Tema Ne6. YpaBineHue npoekramu

['pynmel porieccoB U MpoIeAypsl YIpaBieHUs MpoeKToM. [lnaH yrnpaBieHUs TPOEKTOM.
NHcTpyMeHTallbHBIE CPEACTBA YIpaBJiCHUS NMPOEKTaMU. YTpaBiieHHe nepcoHanom. lIpaBa u
0053aHHOCTH WIEHOB KOJUIeKTUBa. MoTuBanus. OpraHu3aiys COBMECTHOW pabOThl KOJIJIEKTHBA.
Vnpasnenue puckamu. Mogenb 3peliocTH BO3MOXHOCTEH. MHCTpyMeHTalabHbIE CpeCcCTBa
MJIAHUPOBAHUS U YIIPABIEHHUS MIPOIIECCOM Pa3pabOTKH.

Pasznen 2. CTPYKTYPbBI JAHHBIX U ITPUKJIAJHBIE AJITOPUTMbI

Tema No 7. CTpyKTYpbI JaHHBIX. MaccuB, CTeK, o4epeib, COUCOK. Peanmm3arius, MeToAbl pabOThHI
C 3TUMU CTPYKTypamu JaHHbIX. bruHapHbIe nepeBbs. [I[pruMeHenne 1epeBbeB IS TOUCKA.

Camobanancupytomiuecs: nepeBbsi. ABJI-nepeBbsi. b-nmepeBbs, Ux mMpuUMeHEHHE [JIsl BHEIIHEH
coptupoBku. Cmmcok ¢ nponyckamu. [lupamuna( gBowdnasi kyda). Ee peanuzanmsi Ha OCHOBE
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MaccuBa. Xem-tabaunbl. Paszpenienne KoUIM3UKA METOIOM Iierouek. Pasperienue KOIH3uil ¢
IIOMOUIBIO OTKPBITOM aJpecalvy: NPUMEHEHHE JMHEHMHOro, KBaJpaTUYHOIO METOJAa M METOoJa
JIBOMHOTI'O XEIIUPOBAHUA.

Tema Ne 8 . Anroputmbl. Mozenp BbIUMCICHUI A cpaBHEHMsS anropuTMmoB. Hauxyniiee u
cpennee Bpemsi pabotsl. O603HaueHust O u 6.

Tema Ne 9. CopTupoBKU. AJNTOpUTMBI BHYTPEHHEM COPTUPOBKH: COPTUPOBKU CPaBHEHUSIMMU:
BCTaBKaMM, BbIOOpOM M oOMeHamu. OIleHKa CII0KHOCTH pPabOThl aJrOPUTMOB BHYTpPEHHEH
coptupoBku. [TupamunansHas coptupoBka. Bpemsi ee pabotsl. beictpas coptupoBka. Bpems ee
pabotel. OcHOBHas TeopeMa JUIsl OLEHKH paboThl PEKYpCHBHBIX —anroputmon (0e3
JI0OKa3aTelIbCTBA).

Tema No 10. AropuT™MbI MOMCKA MOJACTPOK. AJITCOPUTM MPOCTOrO MOMCKA MOJACTPOK. AJTOPUTM
Pabuna-Kapna. Anroputm Knyra-Moppuca-Ilparra. Anroputm boiiepa- Mypa.

Tema No 11. Anroputmsl Ha rpadax. CrocoOsl 3aganus rpadoB. Anaropurmsl 00Xoa rpados B
HIUPUHY W TIIyOWHY. AJITOPHUTM HAaXOXJAEHHUS JIBYCBSI3HBIX KOMIOHEHT rpada. OcCTOBHBIE
JI€peBbsi MMHUMAJIBHOM CTOMMOCTH W QJITOPUTMBI UX IOCTPOEHHUS. AJTOPUTMBI HaXOXKICHUS
KpaT4yalnx paccTossHui Mexnay BepiunHamu( Jelikcrpel, @noiina, bemnmana-®dopna). 3agaua
0 MaKCUMaJIbHOM IoToKe( alroput™M DaMoHca-Kapmna).

5. O6pa3oBaTe/ibHbIE TEXHOJOTHH, HCIOJIb3yeMble IIPU OCYIIeCTBJIEHUH 00Pa30BaATEILHOI0
npouecca no JUCHHUIINHE

B Imponecce O6y‘{eHI/I${ HCIOJIB3YIOTCS CIICAYHOLINEC O6p330BaTCJIBHBI€ TCXHOJIOI'MH:

Beroanasi Jeknms — gact INEpBOC HCJIOCTHOC IMPCACTABICHUC O OUCHUIINIMHEC U
OpUCHTHUPYCT CTYACHTA B CUCTCMC U3YUCHU ,Z[aHHOI>'I JAUCHUITIIIMHBI. CTy,Z[CHTBI 3HaKOMATCA C
HAa3HA4YCHUCM M 3aJadaMu KypcCa, €ro poJibI0 U MECTOM B CHUCTCMC y‘IC6HI>IX JUCHUIIJIMH U B
CUCTCMC IIOAI'OTOBKH B ILICJIIOM. I[aeTCH KpaTKI/Iﬁ O630p Kypca, UCTOpUA PA3BUTHA HAYKH U
IMPAKTHUKH, JOCTUKCHHUA B 3TOH C(bepe, HMMCHA U3BCCTHBIX YUYCHBIX, U3JIararoTCA IMCPCICKTUBHLIC
HaIlpaBJICHUS HCCHCHOB&HHﬁ. Ha »1oii Jjexmum  BBICKA3LIBAIOTCS MCTOANYCCKHE U
OpTraHHu3allMOHHBIC 0COOCHHOCTU pa6OTBI B paMKax JTaHHOM JUCHUIINIMHBI, a TaK¥XKE OacTCA
aHaJInu3 pCKOMeHﬂyeMOﬁ yqe6HO'MeTOHquCKOﬁ JIUTCPATYPHI.

AxaneMuyecKkasi JJeKIus (WK JIEKIHs 00IIEro Kypca) — ocjieIoBaTeIbHOE U3JI0KEHHE
MaTepHuana, OCYLIECTBISIEMOE MPEUMYHIECTBEHHO B BUAE MOHOJIOIa IPENoAaBaTelIs.
TpeboBaHMs K aKaJeMHUYeCKOH JEeKLIUU: COBPEMEHHBIH Hay4HbIH YpOBEHb M HACBHIIIEHHAs
MH(OPMATUBHOCTb, yO€qUTeNbHas apryMeHTalus, JOCTYIHas M TIOHATHAas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HalU4ue SPKUX NPUMEpPOB, HAYUYHBIX [OKa3aTelabCTB, OOOCHOBAHUH,
(bakToB.

Jlekums-0ecena Uiy «1Majior ¢ ayIuTOpuei», sBiseTcsd Hauboiee paclpoCTPaHEHHON U
CPaBHUTENIBHO MPOCTOW (POPMOI aKTUBHOT'O BOBJIEUEHHs CTYAECHTOB B Y4eOHBIN Iporecc. ITa
JeKUUs TPEANoaraeT HEeMOCPEICTBEHHBIM KOHTAKT IpernojaBarenss ¢  ayAuTOpUEH.
[TpeumymiecTBo JeKIMU-Oeceabl COCTOMT B TOM, YTO OHA IO3BOJIAET NpPUBJIEKaTh BHUMAaHHE
CTYJEHTOB K HanboJiee BaXKHBIM BOIIPOCAM TEMBbI, ONPEAEIATh COJAEPKaHUE U TEMI M3I0KEHUS
y4eOHOro MaTepuaa ¢ y4ueToM 0COOEHHOCTEH CTY/IeHTOB.

Jlekuusi ¢ pa30opoM KOHKPETHBIX CHTyauMii — 3TO 1o ¢opMmMe Ta XKe JEKIUs-
JMCKYCCHsI, HO Ha 00CY)XJIEHHE MpernojaBarelb CTaBUT HE BONPOC, & KOHKPETHYIO CHUTYaIHIO.
Kak mpaBuino, takas cutyanusi NpeACTaBISETCS YCTHO WJIM B OY€Hb KOPOTKOM BHIEO3alMCH,
MOSTOMY H3JIO)KEHHE €€ JIOJDKHO OBITh OuYeHb KpaTKUM, HO COJEpXaTh JIOCTaTOYHYIO
MH(pOpPMaLIMIO U1 OLIEHKH XapaKTepHOTO SIBIEHHS U OOCYXAEeHHsS. OJTO, TaK HaszbIBaecMas,
MUKpocuTyanus. Criymiarenu aHaIM3UPYIOT U OOCYXKIAIOT ee coo0Ila, BCe ayauTopHeil.
[IpenogaBatens crapaeTcsi aKTUBH3UPOBATh y4acTHE B OOCYXJAEHHUU OTIENIbHBIMH BOIIPOCaMH,
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OOpalIeHHBIMU K OTJAEIbHBIM CIYIIATENAM, BBIACHAET HX OLEHKY CYXICHHSIM KOJUJIET,
npeyiaraeT COMOCTaBUTh C COOCTBEHHOW MPAKTUKOW, «CTAKUBAET» MEXAY COOON paziuuHbIe
MHEHUS M TE€M pa3BUBAET IUCKYCCHIO, CTPEMSCH HAIPaBUTh €€ B HYKHOE pPYCJIO. 3areM,
ONMMPAsCh HAa MPAaBWIbHBIE BBICKA3bIBAHUS M AHAIM3HPYS HEMpPaBHIIbHbIC, HEHAaBS3UYMBO, HO
yOeaUTeNbHO MOABOANT ayAUTOPHUIO K KOJJIEKTUBHOMY BBIBO/Y MJIH 000OIICHHIO.

Macrep-kiaace — 310 ocobas popma yuyeOHOro 3aHATHS, KOTJa MpernojaBaTelib-MacTep
IEpPEJAaeT CBOM OMBIT IyTEM MPsMOr0O M KOMMEHTHPOBAHHOTO I10Ka3a IOCJIEI0BAaTEIbHOCTH
NEeNCTBUI, METOAOB, MPUEMOB U (GOpM Meaarornyeckoil aesrenpbHoctd. Llenbio mpoBeneHus
MacTep-Kiacca SBIIeTCs MPo(eCcCHOHAIBHOE, MHTEIIEKTYAIbHOE M ACTETUYECKOE BOCIIUTAHHE
CTYIEHTOB, M TMpPEXJE BCEro, pa3BUTHE B XOJIe MacTep-Kiacca CIOCOOHOCTH CTYyIEHTa
CaMOCTOSITENIbHO U HECTAaHAAPTHO MBICIIUTb.

JladopaTopHasi padoTa — opranuzaius yueOHOi paboThI ¢ peaIbHBIMUA MaTepUATbHBIMH H
UH(POPMALIMOHHBIMA OOBEKTAaMH, SKCIIEpUMEHTalbHas pabdoTa C aHAJOTOBBIMH MOJEISIMHU
pealbHbIX 00BEKTOB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, TOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI

Y HaBBIKOB U 3aKPEIJICHUIO MOJTYYSHHBIX Ha JIEKIUH 3HAHU 110 MPEJI0KEHHOMY aITOPUTMY.

IIpoexTHO-OpHeHTHPOBAaHHOE OOYyYE€HHUE - 3TO CUCTEMAaTHYECKUW Y4eOHbI MeTof,
BOBJICKAIONIMI yyaluxcs B Mpolecc NpUOOpETEHUs 3HAHUM U YMEHUH C MOMOIIBIO IIUPOKOI
UCCIIEIOBATEIILCKON JIEATETbHOCTH, Oa3upyIOMIeHcss HAa KOMIUIEKCHBIX, peallbHBIX BOIPOCaX U
THIATENTFHO MPOPAOOTAaHHBIX 33TAHUSX.

B nporecce 00y4eHus1 HCHOIB3YIOTCS CIEAYIONINE TEXHOIOTUU IEKTPOHHOTO 00ydeHUs
U TUCTaHIIMOHHBIE 00pa30BaTEIbHbIEC TEXHOJIOTUU:

DJIeKTPOHHBI  y4eOHbIIi Kypc «Mertoapl mnporpammupoBanus» B LMS
DaexkTpoHHblii yausepcurer Moodle SIpI'Y, B koTopom:

- TPEICTaBICHBI 3aJaHHs IS CAMOCTOATENBbHON pabdoThl OO0yYaroImuXcs IO TeMaM
JUCIUILIINHBI,

- OCYILECTBIJIICTCSI  MPOBEJACHHWE OTACTBHBIX MEPONPHUATHHA  TEKYIIETO0  KOHTPOJIS
yCIIEBAa€MOCTH CTYACHTOB;

- MPEICTaBICHBI TEKCTHI JEKIHHA MO OTASIBHBIM TEMaM JUCIUTUINHBL,

- IPEJCTaBJIECHbI MPaBUJIa MPOXOXKACHUS POMEKYTOUHOM aTTECTALlUU 110 TUCIUIUINHE;

- npexacTaBieHa HHpopMmanus o (GopMe M BPEMEHU IPOBEAEHUS KOHCYJIbTALMNA IO
JTUCLUIUIMHE B PeKUME OHJIAIH;

- mocpenctBoM  ¢GopyMa  OCYIIECTBISETCA CHUHXPOHHO€ W (WIM) aCHHXPOHHOE
B3aUMOJIEIiCTBHE MEXIy OOy4yarolMMHUCS M IIpernojaBaTelieM B paMKax M3Yy4eHUs
JVCIIATUTAHBL.

6. [lepevyeHb JIMIEH3MOHHOTO W (MJIM) CBOOOIHO PACHPOCTPAHSIEMOI0 NMPOrPAMMHOIO

o0ecrieyeHusi, UCMOJb3YeMOI0 NMPH OCYLIECTBJEHHH 00pPa30BATeJBLHOIO Ipolecca Io

AUCUHHUILINHE

B npouecce ocymectBiaeHuss 00pa3oBaTeIbHOrO Mpoliecca Mo AUCHUILIUHE UCTIONb3YIOTCS:

uis (GOPMHUPOBAHUSA MaTEpHaliOB Ul TEKYIIETO KOHTPOJS YCIIEBAEMOCTU M IPOBEACHUS

NPOMEXYTOUYHOW aTTecTaluy, Ui (OPMUPOBAaHUS METOIWYECKHX MAaTepHajoB IO

JTUCITUTLIINHE:

- nporpammbl Microsoft Office;

- u3arenbckas cucrema LaTex;

- Adobe Acrobat Reader

— Ui IPOBEJICHHS MacTep-KJIaCCOB M MOATOTOBKHM MarepuaioB Jekiwuii - Microsoft Visual
Studio 2017/2019;

— Uit mpoBeneHus adoparopHbIx 3aHATHH MS Windows 7,10, Microsoft Visual Studio
2017/2019, cucrema koutposist Bepeuit Git.



7. IlepeyeHb cOBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 JaHHBIX H MH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yEeMBbIX IIPH OCYLIECTBJICHUH 00pa30BaTeIbHOIO NpoLecca 1o
AUCHHUILIMHE

B nponecce ocymiectBiaeHust 00pa3oBaTebHOrO Mpolecca Mo AUCHUIUINHE UCIIOIb3YIOTCA:

— ABrtomatu3upoBaHHas OuOnmoreyHo-uHGopmanuonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
— DnekrponHo-oubroTeuHas cucrema «tOpaiir https://www.biblio-online.ru/

—  DnekTpoHHO-OMbOIHoTeYHas cucteMa «Jlanby» http://e.lanbook.com/

8. [lepeyeHb OCHOBHOIi M  IONMOJHHUTEJbHOW Yy4eOHOIl JMTepaTypbl, pecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTepHeT», HE00X0AMMBIX st
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS JIUTEpaTypa

1. Anroputrwmsr : moctpoenne u ananmm3 / T. Kopmen, Y. Jlelizepcon, P. Pusect, K. lITaitn
; mep. ¢ anri. WM. B. KpacukoBa, H. A. OpexoBoii, B. H. Pomanoga. - 2-¢ u3a., M., Buibsmc,
2012, 1290c

2. Kymsamun B.B. KomnoneHTHBIM noaxonx B nporpamMupoBanuu. M.: HarnmonanbHbIN
Otkpoeiteiii  YauBepcuter «MHTYUT», 2016. 591 c¢.  DnexTpoHHBIH  pecypc
http://biblioclub.ru/index.php?page=book_red&id=429086&sr=1

3. Uepnebimes, C. A. TIpuHIOUIEI, TATTEPHBI © METOJOJIOTHH Pa3pabOTKU MPOTPAMMHOTO

obecrieueHus : yueOHoe mocodue ast By30B / C. A. UepHbimeB. — Mocksa : M3naTenbcTBo
FOpaiit, 2021. — 176 ¢. — (Bsicmee ob6pazosanne). — ISBN 978-5-534-14383-6. — Tekcr :
anekTpoHHbd  //  OOpaszoBarenbHas  1argpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/477495 (nara obpamenus: 15.01.2022).
4. SIxumona O.I1., HonpaukoB B.JI. OcHoBHBIE anropuTmbl Ha rpadax. Tekct nexiuii.
Ap-me, 3. SApl'Y, 2011. 80 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20110210.pdf

0) 10MOJIHUTEIbHAS JIUTEepaTypa

1. Kopwmen, T., Anroputmsl : noctpoenue u ananus / T. Kopmen, Y. Jleitzepcon, P. Pusecr,
M., MITHMO, 1999, 955¢

2. Kuyr [Jonampan 3. HckycctBo mnporpammupoBanus ans OBM. T.1, OcHoBHble
anroput™mel. - M.: Mup, 1976. - 712 c.

3. Kuyr Honanpn 3. HckycctBo mporpammupoBanus ans OBM. T.2, Ilomy4ucnenHsle
anroput™mel. - M.: Mup, 1977. - 724 c.

4. Knyr Jonanen 3. HUckyccTBo nporpammuposanus st OBM. T.3, CopTupoBka 1 IOUCK.
- M.: Mup, 1978. - 844 c.

5. Axo A., Xompkpopt k., Ynbman JIxk. IlocTpoeHne W aHamu3 BBIYUCIUTEIBHBIX
anroput™MoB. M.:Mup, 1979.

B) pecypcbl ceTn « AHTEpHET»
1. IIpoextupoBanue Ha C# https://stepik.org/course/3944

2. [TocranoBka 3amaun Ha pa3padotky 10 https://stepik.org/course/1128

3. OCHOBBI TECTUPOBAHUS NPOrpaMMHOro odecrieuenust https://universarium.org/course/715

9. MarepuajbHO-TeXHHYecKasi 6a3a, He0OXoAUMas /ISl OCYLIeCTBJIeHUsI 00Pa30BaTEIbLHOI0
npouecca no JMCUMIInHe

MarepuanpbHo-TeXHUYECKas 0aza, HeOOXOoauMast sl OCYIIECTBICHHS] 00pa30BaTEIHLHOTO
mporiecca o JUCIUTUIMHE BKIIFOYAeT B CBOM COCTAB CIIeIIUATbHBIC TIOMEIICHHS:
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.biblio-online.ru/
http://e.lanbook.com/

-y4eOHbIE ayIUTOPUM Ul MPOBEICHHS 3aHATUI JEKIMOHHOIO THUIA M MPAKTUYECKUX
3aHITHIA (CEMHUHAPOB);

- y4yeOHBIE ayaUTOpPUM JUId TpPOBeACHUS JabopaTOpHBIX  paboT(1aboparopus
UH(POPMALIMOHHBIX TEXHOJIOTUH);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHSI TPYNIIOBBIX U MHANBUIYAIBHBIX KOHCYJIbTALIUH,

- ydyeOHbIe ayIUTOPUM JUIsI NPOBEIEHHMS TEKYIIEro KOHTPOJIA M INPOMEXYTOYHOMH
aTTeCTalluy;

-[IOMELLEHUS JI CAMOCTOSTENIbHOW PaboThI;

-[IOMELLEHUS [UI XPaHEHUs U IPOPUIAKTUYECKOTO 00CTyKUBaHUS TEXHUYECKUX CPE/ICTB
00y4eHwusl.

[Tomemnienuss i1 caMOCTOSITENBHON pabOThl O0yYaroIMXCsl OCHALEHBI KOMIIBIOTEPHOMN
TEXHUKOH C BO3MOKHOCTBIO TMOAKIIOUEHHS K cetu «MHTepHeT» m obecreyeHneM J0oCTymna B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3alllu.

Yucno nocagoyHbIX MECT B JIEKIIMOHHON ayAMTOpUHU OOJbILIE JIMOO PAaBHO CIHMCOYHOMY
COCTaBy IOTOKa, a B ayAWTOPHM JJsl NPAKTUYECKUX 3aHATHH (CEMHHApPOB) — CIHUCOYHOMY
COCTaBY I'PYIIIbI 00yYarOIIUXCS.

Kommbroteprsie kiaccel, obopynoannsie [I9BM kimacca ve Hmke Intel Pentium IV, 1 Gb
RAM, 100G HDD c ycraHoBieHHbIM mporpammubiM obecriedennem: MS Windows  7/10,
Microsoft Visual Studio 2017/2019. 13 pacueta ogna [IDBM Ha ogHOrO 4eaoBeka.

WHcTpyMeHTaIbHBIE CPE/ICTBA pa3pabOTKU U yripaBieHus npoektamu: Git, Resharper.
ABTOp:

JOLEHT Kadeapbl KOMIBIOTEPHON 0€30MacHOCTH M MAaTEMAaTHYECKHX METOJOB
00paboTtku nHpOpMAIUH, K. @.-M. H., SAxumosa O.I1.



IIpunioxenne Nel k paGoueii mporpaMme ¥ CUMIIIMHBI
«MeTtoabl NPOrpaMMHPOBaHUSD)

DoH/1 OLIECHOYHBIX CPEICTB
JJ1s1 IPOBe/IeHUsl TeKylIeil ¥ MPOMeKYTOUHOI aTTecTAlMU CTY/IeHTOB
N0 AUCHUIIHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHNUSI UJIH MHbIE MAaTEePHAJIbI,
Heo0X0auMbIe J1JISl OLleHKHM 3HAHUI, yMEHU i, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH,
XapakTepu3youmXx 3Tanbl GopMupoBaHUsS KOMIIETEHIHIT

1.1 KonTposabHble 3aJaHUsI U MHbIE MATEPHAJIbI,
HCIOJIb3yeMble B IIpoLecce TeKylei arrecTauu
JlabopaTopHbIil NPAKTHKYM 5 cemecTp.

Jlabopamopnas paboma Nel. "Memoowl npocpammuposanus”. 5 cemecmp.
B s3pike C# ciucok(List<T>) peanu3oBan Ha ocHOBe MaccuBa. HeoOxoauMo Hammcarhb
KJIacc, KOTOPBIN OyIeT MMETh TaKylo e (DYHKIIMOHAIBHOCTD, Kak u List<T> , ncnomnn3ys
texHojoruto Test- Driven Development(TDD). Mcxoaublit Kox:
using System;
using System.Collections.Generic;
namespace ListTDD
{
public class ArrayList<T>
{
public int Count { get; private set; }
public int Capacity { get; private set; }
private T[] 1list;
public ArrayList ()
{
Capacity = 10;
_list = new T[Capacity];
Count = 0;

public void Add(T element)

{ if (Count >= Capacity)
{ IncreaselistCapacity () ;
ilist[Count] = element;
Count++;

private void IncreaselListCapacity ()
{
var tempArray = new T[Capacity];
_list.CopyTo (tempArray, 0);
Capacity = Capacity*2;
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_list = new T[Capacity ];
tempArray.CopyTo( list, 0);

}

1. Ucnons3ys TDD, noGaBbTe B IPOEKT TECThI, a 3aTE€M METOJbI, KOTOPHIE PEATH3YIOT
byHKIIMOHATBLHOCTH, RemoveAt(int position), Contains(T item), u uamekcarop.

2. [IpumuTe mpuUriameHue coceaa mo COBMecTHou padbore. KiioHupyiite peno3utopwii.

3. B kioHupoBaHHBIN MpoekT n00aBbTe HOBBIA (aitsi. B aToT (aitn mobaBpTe CBOIO
(GYHKIIMOHATBHOCTh M3 MPOEKTa. Y MMEHH Kjiacca B ABYX (ailax HamwmuTe CIoBO partial.
Cnenaiite commit. [ToMmecTuTe N3MEHEHUS B yIaJICHHOE XPaHUIIHUIIIE.

Ilpoexm "Paspabomka npunoxcenus” no oucyuniune "Memoowvr npoepammuposanus’”. 5
cemecmp.

1. Pa3pabGoratp M [OKyMEHTHUPOBAaThH TpeOOBaHUS K MPOrpaMMHOMY MPOAYKTY( IO
BapuaHTtaM. BapuanTel no knure: bosbmakoBa Enena MropeBHa 3ajgaHusi npakTukyma IO
00BEKTHO-OPHUEHTUPOBAHHOMY MPOTPAaMMHUPOBaHUIO: YueOHO-MeToau4Yeckoe mnocobue. — M.:
Wznatenbekuii otnen dpakynprera BMK MI'Y (sunensus U Ne 05899 ot 24.09.2001), 2010 —
48 ¢)  http://diss.seluk.ru/m-raznoe/771957-1-e-bolshakova-zadaniya-praktikuma-obektno-
orientirovannomu-programmirovaniyu-uchebno-metodicheskoe-posobie-moskva-2011-udk-bbk-
recen.php

2. Pa3paboraTh apXUTEKTYpy IPOrpaMMHOI0 IIPOAYKTa IO BApUAHTAM.

3. Pazpaborath nporotun unrepdeiica u coOparb OT3bIBBI (DOKYC-TPYIIIBI

4. OcymiecTBUTh KOAMPOBAHKUE COTIACHO 1. 1-3 ¢ mapayIeIbHBIM CO3/IaHUEM Unit- TECTOB.
O0s13aTeNbHO UCTIOIB30BATh CUCTEMY KOHTPOJIS BEPCHUH.

5. IlportectupoBarh pabOTy KOMaHIbl COKYPCHHKOB, HAlUCaTh OTYET O TECTUPOBAHUHU,
0hOpMHTH Oar-pernopThI.

3a,I[aHI/I€ Ha pa3pa60TKy MOKET OBITh MNPEMIOKCHO CaMHUMU CTYACHTAMHU HCXOAA U3 HUX
HHTEPCCOB HUJIN MPAKTUYCCKUX 3aaaY.

KonTposbHnas padora no teme "Ilarrepunl npoexTupoBanus'. Odpasen 3axanus.

1. Bel pa3pabareiBacTe OMONMOTEKY Uil MOCTpOeHHs Trpaduyeckux uHTepQeicoB.
OnemeHTy ynpasienus TextView MOXHO 100aBUTh HOBOE COCTOSHUE (PaMKy) WM MOBEIECHUE
(BO3MOKHOCTh NMPOKPYTKH). [To ymonuaHuto s1eMeHT ynpasieHus TextView He MMeeT MoJoc
IPOKPYTKH, MOCKOJBbKY OHU HE BCErjJa HYKHbl M HE HMMEET PAaMKH, HO TakKXe BO3MOKHO
OJTHOBPEMEHHO HCIIOJIb30BaTh U MOJIOCHI MPOKPYTKH, U paMKy. CIpoeKTUpYyHTe HEOOX0IuMble
kiaccel. Kakoit narrepH Bel npumenun?

Omeem: nammepHn [{ekopamop.

2. Hamo Hammcath mporpaMmy, KoTopas oOpabaTeiBaeT n300paxkenus. I[lomb3oBaTens
MOYKET 3arpy3uTh N300pakeHHe, a 3aTeM OTPEIaKTUPOBATh €ro, HalpuMep, MPUMEHUTH QUIIBTD,
KOTOPBI MOXKET HM3MEHHUTh OTTEHOK u300pakeHus, win [ayccoBckuit ¢GuapTp ist €ro
3aTeMHEHHUs, 4TOObl OHO BBITJIS/IENO TaK, Kak OyATo oHO He B (okyce. I nake mpuMeHHUTH
Hekoe 2D mpeoOpa3zoBaHWe K HEMY, YTOOBI OHO HE BBITJIANIETO TUIOCKHMM Ha TTOBEPXHOCTH.
Crpoextupyiite HabOp KJIaccoB Ui cepud (UIBTPYIOUIMX HM300pakeHus: MpeoOpa3zoBaHUM.
Kaxoit natrepH Bsl ncrions3zoBanu?

Omeem: nammepn /[ekopamop.

3. Hago nammcats mpuiiokeHue-4ar. AHanor "Oecempl" BKOHTakTe. [loib3oBaTenu, KTO
uMeeT mpaBo Joctyna k "Oeceme", 1) momydaroT Bce COOOIIEHHUsS, HAMHUCAaHHBIE TaMm; 2)
MOJIy4alOT YBEJIOMIIEHUSI O TOM, YTO TaKOH-TO YYaCTHHUK MOKUHYJ 4YaT WM MPUCOCIUHUICA K
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Hemy. CropoekTupyiTe HaOOp KiIaccoB, KOTOPBIM OyzAeT pemarts 3Ty 3a1auy. Kakoit narrepn Bol
rcnoib3oBanu? ['1e mpuMeHsieTcst 3TOT NAaTTEPH B MporpaMMupoBaHun Ha C#?
Omeem: nammepn Habnrooamens. Ucnonv3yemces npu oopabomke cobvimuil.

4. CymiecTByeT BeO-CEpBHC, KOTOPBIA OTCIEKUBACT KYPChl BAIIOT HA TEKYIIUA MOMEHT.
Ha ocHoBe maHHBIX cepBHCa CTPOSTCS TrpaduKy, KOTOPbIE BU3YaJU3UPYIOT U3MEHEHUs Kypca
BaIOT( KypC UIsl pa3HBIX BallOT U COOTHOIICHHS Mexay HuMH). [locime Toro, xak cepBHC
YCTaHOBUT KypC BaJIIOT Ha TEKYIllee BpeMsl, IOJKHBI U3MEHUThCS Bee rpaduku. CropoekTupynre
HAOOp KIJIAcCOB, KOTOPBIA OymeT pemiath 3Ty 3amaudy. Kakoit marrepH Ber ucnonszoBamu? I'ne
MPUMEHSIETCS 3TOT NAaTTepH B IporpammupoBanuu Ha C#?
Omeem: nammepn Habnrooamens. Ucnonvzyemces npu obpabomke coovimuil.

5. X0opoI110 u3BECTHO, UTO HEOOJIbIINE O0BEMBI JAaHHBIX JIYUIIE COPTUPOBATH C TOMOIIBIO
MPOCTBIX AJITOPUTMOB COPTHPOBKH, HAMPUMEpP, COPTHPOBKOH BCTaBKAaMH, a THUTAHTCKUE -
nUupaMuIaTbHON Ui ObICTpoi copTupoBKoil. [Ipuuem GricTpasi copTupoBka ObicTpee paboTaer,
HO TpeOyer OoJblle NaMiTH U3-32 peKkypcuu. Paspaboraiite amarpamMmy KIaccoB s
npuwiokeHus. Ha BXxox mocTymaer MaccuB OOBEKTOB, KOTOpPBIE pealnu3yloT HHTepdeiic
IComparable<T>. IIpuiokeHHe OICHHBAET OO0BEM MOCTYNMUBIIETO MAacCHBa W COPTHPYET
noaxoaaummM anroputmoM. Kakoit marreps Bel nucnons3oBanu?

Omeem: nammepn Cmpamezusi.

6. Pazpabotaiite nuarpamMmy kiaccoB ans mpuioxeHus: Kanpkymsrop. Kambkynsrop
YMEET CKJIaJIbIBaTh, BRIYUTATh , OTMEHSATH ONEPAllMd U BHOBH BBIMONHATH uX( undo, redo) Hax
uenbiMu yncnamu. Kakoit narrepu Bel ucnonb3oBanu?

Omeem: nammepn Komanoa.

Kourpouasbnsbiii Tect o Teme ""TectupoBanue' ( YK LMS Moodle)

Bonpoc 1. K 0CHOBHBIM mpenMyllecTBaM aBTOMATH3UPOBAHHBLIX TECTOB MOKHO
OTHECTH
1. OneparuBHoe HH(YOPMUPOBAHHUE O COCTOSHUU KAauecTBa MPOAYKTa
2. Y1moOcTBO MX 3aIrycKa U3 KOHCOJH
3. MHckmrouenue yenoBeyeckoro (akropa MnpH MpoBepke
4. T'uOKOCTh COCTaBIIEHUS TECTOBBIX HAOOPOB
Bomnpoc 2. B kadecTBe QONMOTHUTEJbHOH HHGOPMALHMH K COOOLICHHIO 00 ommudke
MOKHO NPHJIOKUTH
a) CHUMOK dKpaHa ¢ Ae(eKTOM
b) Jloru BO BpeMsi BOBHMKHOBCHUS Ie(eKTa
C) Buzeo BocpousBenenus aepexra
d) TecroBble naHHBIC HEOOXOAUMBIE [T BOCIIPOU3BEACHUS NedeKTa
Bonpoc 3. TecrupoBanue meroaoM 0e/10ro, Ceporo W 4YepHOro SAIUMKOB - ITO
TeCTHPOBaHHUE, KOTOPOe KJIaccH(PUIHPOBAHO
a) Ilo 3HaHHIO TECTUPYEMOro OOBEKTa
b) Tlo cTerneHu MOATOTOBICHHOCTH K TECTUPOBAHUIO
c) Ilo MmomeHTy npoBeICHUS
d) Ilo xapakrepy clieHapueB
Bonpoc 4. O0ecnieyeHusi KayecTBa - 3TO MPOLECC MK Pe3yJbTaT ()OPMHUPOBAHUS H
MO/IEP:KKH TPedyeMbIX XapaKTEePUCTHK M CBOICTB MPOAYKIHH HA ITANax:
a) co3gaHus
b) xpaHeHus
C) TpaHCHOPTUPOBAHUS
d) skcrtyararuu
Bonpoc S. Uro M3 mnepevyHCIEHHOr0 OTHOCHUTCA K BHYTPEHHHUM IpoueaypaM
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o0ecneyenust kayecrpa?
a) TecTHpOBaHHUE CreHH(pUKAINH
b) wuHTEerpanuoHHOE TECTUPOBAHUE
C) IOHUT-TECTHI
d) o0OpaboTka 3asBOK B TEXHUYECKYIO OJJICPKKY

Bonpoc 6. ITo3BoJisieT 3KOHOMUTDH BpeMsl HA FeHepPalluM TeCTOBbIX JAHHBIX
a) Harpy3ouHoe TecTHpOBaHUE
b) OO6bemHOE TecTupoBaHUE
C) ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE
d) doxyc-tecTupoBaHue
Bonpoc 7. B onucanue oMok HEOOX0AMMO YKA3bIBATH
a) IlocnemoBaTenbHOCTh ACUCTBUM JUISl BOCIIPOM3BEICHUS
b) OskumaeMmslii pe3ynbTaT
€) ®UO noreHUMAIEHO BUHOBHOTO pa3paboTyrKa
d) daxkTHyeckuii pe3yabTar
Bonpoc 8. TectupoBanue Ha ypoBHe K0Ja, KOIr/ia IpoBepsieTcsl padoTa KOHKPeTHOM
(pyHKuMH WK MeToaa- ITO
a) MoayabHOE TECTHPOBAHKE
b) TectupoBanue METOIOM CBOOOTHOIO MOKUCKA
C) DyHKIHMOHAIBHOE TECTHPOBAHHE
d) HHTerpannoHHOE TECTHPOBAHUE
Bonpoc 9. TectupoBanue cnennpukanuy BKJINYAET NPOBEPKH HA:
a) TPaMOTHOCTb, MMOJUTKOPPEKTHOCTh
b) noruky, nonHoTY
C) (YHKIMOHAIBHOCTD, OTHO3HAYHOCTh
d) mnoHsTHOCTH, yI0OCTBO
Bonpoc 10. Yto u3 nepeunciaennoro HE Bxoautr B oCHOBHBIE dTanbl o0ecrneyeHUust
KauecTBa?
a) OIICHKA YPOBHS KaueCTBa MMCIOLIMXCS HA PHIHKE aHAIOTMYHBIX U3/CNHUil, aHAITU3
TpeOoBaHUI NoKynaTenen
b) moomnepanOHHBI KOHTPOJIH B IIpOLIECCE TPOU3BOICTBA
C) ucCHpaBlcHUE KPUTHIECKUX Je()EeKTOB
d) KOHTPOJIb KaYeCTBa M3EIHs B YCIOBHSX IKCILTyaTaluu (II0cje MPoaaxu)
Kurou k Tecry

1 2 3 4 5 6 7 8 9 10

a,c a,b,cd a a,b,c,d a,c ¢ a,b,d a b,c c

JlabopaTopnasi padora Nel. ""Meroabsl nporpammupoBanus'. 6 cemectp.
IIpuMeHeHne cTaHAAPTHBIX KOHTEHHEPOB JaHHBIX /ISl peleHUs 3a/1a4.
[Tpumep 3ananus: He0OX0MMO HaiTh nepBble 10 yacTo BCTPEUAIOLIMXCS CIIOB U3 TEKCTA
o0vemMoM B 3-5 MO6. Hanumure Tpu MeToja, pelialoliuX 3Ty 3ahady, NPUYEM B OJHOM
METO/Ie B KauecTBe KOHTeHHepa s JaHHBIX wucnoib3yercs SortedDictionary<TKey,
TValue>, B apyrom -- Dictionary<TKey, TValue>, B Tperbem -- SortedList<TKey,
TValue>. CpaBuuTte BpeMs paboThI Uil Kaxk10ro U3 MeToz0B. [loueMy Tak mpoucxoaut?

JlabopaTopnasi padora Ne2. ""Mertoabl nporpammupoBanus'. 6 cemectp.
I. Hamumure &macc AVLTree<T>, KOTOPBIM COMEPNKUT METOABI yHAJICHHUS DJIEMEHTA W3
JiepeBa, MOMCKa HJIEMEHTA B IepeBe, BCTABKHU 3JIEMEHTA, OalaHCUPOBKH.
Hanummure KoHCOIbHOE MPUIIOKEHUE, KOTOPOE
- reHepupyeT MaccuB U3 ciydaiHbeix 10000 uuncern;
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- coznaetr ABJI-nepeBo u3 ymcel 3TOro MacCUBa;

- yIauseT U3 JAepeBa Yucia, KOTOphle Haxoaminch B MaccuBe Ha mecte ¢ 5000 mo 7000;

- BBINOJIHIET NOUCK Ka)KIOro 3JIEMEHTa MAacCUBa U 3aMepsieT ollee BpeMsi, 3aTpaueHHOE Ha
MIOUCK;

- co3naiite SortedDictionary<int, int> Ha OCHOBe 4Hcen MaccuBa. Takke yJaluTe U3 3TOTo
KOHTEHHEepa yucia, KOTopble Haxoauiruch B MaccuBe Ha mecte ¢ 5000 mo 7000 u 3amepnTe
BpeMs1, 3aTPAueHHOE Ha IMOMCK BCEX AJIEMEHTOB MaccuBa B SortedDictionary.

CpaBHuTte BpeMs paboThl IBYX KOJJICKLIUH.

JlaGoparopHasi padora Ne3. "MeTtoabl nporpammupoBanus'. 6 cemectp.

1. Hamummure knacc HashTable<TKey, TValue>, KOTOpBIi COOEPKUT OTKPHITHIE METOIBI:
yaaJeHusl dJIeMEHTa, MOMCKa 3JIEMEHTa MO KII0Yy, BCTAaBKH 3JIEMEHTa, pealn3yeT HHTepdeiic
[Enumerable = <KeyValuePair< TKey, TValue>> wu  HeoOXoauMmble  BHYTpPEHHHUE
METOAbI(HATTPUMED, YBEITUUCHUE TAOIHUIIbI).

Pa3zpermenre KOUIM3WIA: METOJOM IIEMOYEK JMOO OTKpBITas —aapecarnus(JInHeinHoe,
KBaJIpaTUYHOE WUJIU IBOMHOE HCCIIEJOBAHHUE).

2. Hanummre 10HUT-TECTHI, KOTOPBIE MPOBEPSIIOT paboTy METOIOB KJIacca XeIl-TaOHIIbI.

3. Hanumwure KOHCONBHOE MPHIOKEHHE, KOTOPOE 3aMepsieT Bpemsi paboThl Kiacca
Dictionary u HantucanHoro Bamu. J1J1s 3TOro HY>KHO HAIKMCATh JBA METO/A.

Ha Bxoze 1715 KaXJ10T0 METoAia - MacCUB CJIOB, MOJIy4eHHBIX U3 (paitna WarAndWorld.txt

B Metone coznmaercst 4aCTOTHBIM clI0OBaph JUIsl CI0B AaHHOro Qaiia. M3 Hero nmomyyuTh
BBIOOPKY CIIOB AnUHBI 7. U Kaxkaoe u3 cIoB BEIOOPKHU YAATUTh U3 OCHOBHOTO CIIOBaps.

CpaBHuTe BpeMs paOOThI IBYX KOJIJICKIIH.

JlabopaTopuas padora Ne 4. "MeTtoabl nporpammMupoBanus'. 6 cemectp.
Peanuszanus u MCnoJib30BaHUe CIIUCKA C MPONMYCKAMMU.

[Ipumep 3amaHus: TONUIINTE METOJ yJAJIEHUS 3JIEMEHTa (MOMCKA AJIEMEHTa U T.II. -- 110
BapHaHTaM) B MPOEKT, CO3/aHHbIM Ha Jekuuu. CpaBHUTE BpeMsi pabOThI MO MOMCKY, BCTABKE,
YIAICHUIO 3JIEMEHTOB Pa3HBIX THIIOB JIBYX KOJUIEKIHH --- craHaapTHoro SortedList u crimcka ¢
nponyckamu Ha He MeHee yeM 10000 aeMeHTOB.

Ucxonuniii xox:
using System;
using System.Collections.Generic;
using System.Ling;

namespace SkipListLib
{
internal class Node<TKey, TValue>
{
public TKey Key { get; set; }
public TValue Value { get; set; }
public Node<TKey, TValue> Right,
Up,
Down;
public Node ()
{ }
public Node (TKey key, TValue value)
{
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Down = null;
}
}
public class SkipList<TKey, TValue> where TKey : IComparable<TKey>
{
public int Count { get; private set; }
int maxLevel;
int curlLevel;
double probability;
Random rd;
Node<TKey, TValue>[] head;
Node<TKey, TValue> tail;

public SkipList(int maxLevels = 10, double p = 0.5)
{

~maxLevel = maxLevels;
_probability = p;
_curLevel = 0;

~rd = new Random() ;

_head = new Node<TKey, TValue>[ maxLevel];

_tail = new Node<TKey, TValue>();

for (int i = 0; 1 < maxLevel; 1i++)

{
_head[i] = new Node<TKey, TValue>();
_head[i] .Right = tail;
if (1 == 0) continue;
_head[i].Down = head[i - 1];
_head[i - 1].Up = headl[i];

}
public void Add(TKey key, TValue value)

{

var previousItems = new Node<TKey,TValue>[ maxLevel+ 1];
var current = head[ curlLevel];
for (int 1 = curLevel; i1 >= 0; i--)

{
while (current.Right!= tailé&&current.Right.Key.CompareTo (key)<0)

{

current = current.Right;
}
if (current.Right.Key.CompareTo (key) == 0)
throw new ArgumentException ("Key must be unique");
previousItems[i] = current;
current = current.Down;

}
int height = 0;
while (_rd.NextDouble ()< probability && height< maxLevel)
{
height++;

}
if (height > curLevel)
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for (int i = curLevel + 1; 1 <= height; i++)
{
previouslItems[i] = head[i];
}
_curLevel = height;

}
for(int i=0; i<= height ; i++)
{
var newltem = new Node<TKey, TValue>(key, wvalue);
newItem.Right = previousItems[i].Right;

previousItems[i] .Right = newItem;

if (i == 0) continue;

newItem.Down = previousItems[i - 1].Right;
previousItems[i - 1].Right.Up = newltem;

JlabopaTopnasi padora Ne 5. ""MeTtoasl nporpaMmmupoBanus'. 6 cemectp.
Hcnosb30BaHue ouepean ¢ NPpUOPUTETAMH(ITUPAMHU/BI, KY4H) I PelIeHUs
PA3JIMYHBIX 32124

I. Hanumure xnacc BinaryHeap<T>, kOoTOpbIif CONEPKUT OTKPBITHIE METOABI BCTABKH
AIIEMEHTA, ylajaeHus HauOobIIero(HauMEHbILIEr0) JJIEMEHTA, HOMCKa
HauOO0IbIIer0(HAUMEHBILIETO0) dJIEMEHTa U HEOOXOJUMbIE 3aKPBIThIe METOABI( HAPUMEDP, METO]
BOCCTAHOBJIEHMSI CBOMCTB ITUPaMU/IbI).

II. Hanumwure npuiokeHHe, pemaroniee 3aaady(llo BapuaHTaM) W HUCHOIB3YIOIIee
onucanHbii Bamu kmacc. ITpumep 3amauu: JlaHo K OTCOpTHpOBaHHBIX CIHCKOB C OOIIUM
KOJIMYECTBOM N 31eMeHTOB. Hajo uxX coenuHUTh B OJIMH OTCOPTUPOBAHHBIM CIUCOK 3a BpEMs
O(nlogk), ucrionb3ys mupamuy.

JladopaTopnasi padora Ne6. '""MeTtoabl nporpammupoBanus'. 6 cemectp.

1. OnumunTe uHTEpdEic I anropuTMa MoUcKa NoACTpokH. MeTos uHTepdeiica JOmKEH
BO3BpAIlaTh CIUCOK MO3ULIUN, HAUWHAS C KOTOPBIX MOACTPOKA BXOAUT B TEKCT.

Hanummre aBa kiacca, peanu3yronie 3TOT uHTepdelc, IS aaropuTMOB, YKa3aHHBIX B
Bamem Bapuanre.( AITOpUTM IIPOCTOr0 MOUCKa MoJCcTpoK. Anroput™m Pabuna-Kapa,

Hanummre 1oHUT-TECTHI 715 KaXKI0TO U3 aITOPUTMOB.

2. Hanumure npUIOKEHUE, KOTOPOE HIIET BCE BXOXKJIEHHUS MOJCTPOKH, 3aJaHHON
MOJIb30BaTesIeM B OONBIIIOM TeKCTOBOM (haiiie( "anna.txt").

CpaBHuTte BpeMs pabOThl ABYX pa3InYHBIX aJITOPUTMOB.

JlabopaTopuas padora Ne 7. "MeTtoabl nporpamMupoBanus'. 6 cemectp.

1. Onumute xmacc rpad. I'pad cuuthiBaeTcst u3 aitna. B mepBoii crpoke ¢aitna
yKa3bIBAETCSl KOJMYECTBO BEepIIWH B Tpade. Bo BTOpOl CTpoke - HOMepa BEpIIHH, CMEXKHBIX C
HYJIEBOH, B TpeThell - HOMepa BEPIUIMH CMEKHBIX C IIEPBOM U T.11.

2. Hanmmmre peanu3amuio aropuTMa CorjiacHO BapuaHTy. (Anroput™ bemnvmana-®opna,
AJNTOpUTM NOMCKAa MaKCHUMalbHOTO MoToka Anroput™m Kpackana ( cnucok pedep XpaHUTCS B
kyue) Anroput™ JleikcTpbl ( crnucok pedep XpaHUTCS B Kyde) AJTOPUTM BbLAEICHUS
JIBYCBSA3HBIX KOMIIOHEHT Asiroput™m droiiga

JlaGopatopHyto paboTy Ne 7 MOKHO CAaTh AUCTAHIIMOHHO PEIIUB KOHTECT

16



https://official.contest.yandex.ru/contest/8169/enter/

KonTtpoJsbHnas padora no teme "0nHapHsble Aepesbs' . [Ipumep 3ananmus.

1. Tloctpouts ABJI-gepeBo o nocnenoBaTenbHOCTH Kitoueit: 7, 11, 44, 27, 29, 16, 13,
15, 18, 3
VY nanuth 3 noctpoennoro ABJI-gepeBa nocnenoBatenbHOCTh Kitoueit: 15, 7, 29, 11
3. Hamucarb MeTo/, KOTOPBIM BO3BpaIliacT MaKCUMallbHBIN d5ieMeHT B ABJI-nepese.
public T GetMaxTreeltem()
4, Hamucatb MeToj 00X0/1a OMHAPHOTO JIepeBa
OTtBer:

N

1.

VY manumu 15

Vnanunm 7

YV panmnnu 29

Vaanumn 11

3. Hampumep, Ko MOKET OBbITh TAKHM:
public T GetMaxTreeltem()
{
if( _root==null)
{ throw new ArgumentNullException();}
if(_root.Right == null)
return _root.Value;
var current = _root.Right;
while( current.Right != null)
current = current.Right;
return current.Value;
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https://vk.com/away.php?to=https%3A%2F%2Fofficial.contest.yandex.ru%2Fcontest%2F8510%2Fenter%2F&post=-129025979_586&cc_key=

}

4. Hanpumep, KOJ MOXKET ObITh TAKHUM:
public class AVLTreeTraverse

{

public IEnumerable<AVLTreeNode<T>> Traverse<T>(AVLTreeNode <T> node)
{
var nodeWalkOrder = new List<AVLTreeNode<T>>();
if (node != null)
{
nodeWalkOrder.Add(node);
nodeWalkOrder.AddRange(Traverse(node.LeftNode));
nodeWalkOrder.AddRange(Traverse(node.RightNode));
}

return nodeWalkOrder;

}
}
Taﬁﬂuua coomeemcmeusl KOHmMpPOJIbHbIX Meponpuﬂmuﬁ, Komnemeuuuﬁ u
UHOUKAMOPO8 UX 00CMUICCHUS
Koumponvnoe meponpusimue Huouxamop oceoenus Komnemenyuu
Paboma na npaxmuueckux 3ansamusx H-OIIK-7_2, N-OIIK-7_1
Coaua npoexma H-OIIK-7_1, N-OIIK-7_2
Jlabopamopuvie pabomot 1-6 H-OIK-7_1
Tecm no oyenke kavwecmea I[10 H-OIIK-7_2
Koumponvrvie pabomoi N-OIIK-7_1

1.2 Cnicok BonpocoB u (MJIH) 3a1aHUI 1JIsl IPOBeIeHUsI MPOMEKYTOUYHOI aTTecTaluu

Bonpocsl k 3a4eTy no gucuuiuinie «Meroabl nporpaMmMupoBanus» V cemecTp

1. ITporpammubie cuctembl. OCHOBHBIE MPOOIEMBI Pa3pabOTKH CIOKHBIX MPOTPAMMHBIX
cucteM. [IpuHIMIBI pabOTHI CO CIIOKHBIMU CHCTEMaMU

2. XKuzwennwsni 1mkn [1O. CranpapTuzanus KU3HEHHOTO IIMKIA B CHUCTEME

rocynapctBeHHbIX crangaptoB ECIII u TOCT P UCO/MOK 12207.

3. Mojenu )Ku3HEeHHOTo IUKIIA (KacKaaHasi, cliupaibHas, (opMaabHbIE U Ap.).

4. I'nbkue merononoruu pazpadorku (XP, Scrum, RUP u ap.).

5. Anamu3 mnpenmeTHod oOmactu u  TpeboBaHusa Kk [1O. @OyHKUHOHANBbHBIE W
He(yHKIIMOHANIbHBIE TpeOoBaHus. Paszpaborka TpebGoBanuii. Crernudukanus TpeOOBaHUN K
IpOTrpaMMHOMY 00€CIIeYeHHUI0, TEXHUYECKOE 3a/1aHue.

6. ApXWUTEKTypHOE U  JeTalbHOE€  MpoekTupoBaHue. OCHOBHbIE  IPUHLIHUIIBI
MPOEKTUPOBAHUSI( CTPYKTYPUPOBAHUE CHCTEMBI, MOJEIHPOBAHUE YIPABICHUS, MOIYJIbHAs
JIEKOMITO3HIIHA).

7. ApxuTeKkTypa pacHpeleleHHbIX CHUCTeM. XapaKTepUCTUKU paCIpeleleHHBIX CHCTEM.
ApXuUTeKTypa KIHEHT-cepBep( MOJAENU TOHKOIO U TOJCTOrO KIHEHTa). ApPXHUTEKTypa
pacrpeesieHHbIX 0OBEKTOB.

8. OOBekTHO-OpueHTHpOBaHHOE TpoekTupoBanue. SOLID. Ilpomecc 00BEKTHO-
OPUEHTUPOBAHHOTO NPOEKTUPOBAHUSA: OKPY)KEHHE CHCTEMBl M MOJEIM €€ HCIOJb30BaHU,
NPOEKTUPOBAHUE  APXUTEKTYpbI,  OMNpeleleHHe  OOBEKTOB,  MOJEIH  apXHUTEKTYpBHI,
cneunduupoBaHue HHTEPPENcOB 0OBEKTOB.

9. TlpoexkTupoBaHHE C TOBTOPHBIM HCIIOJIH30BAHUEM KOMIIOHEHTOB. JlOCTOWHCTBa M
HepoctaTku. [lokommoHeHTHas pa3paboTka. CemeiicTBa mpunoxeHuil. [IpoekTHpie maTTepHbI(
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dacan, onuHOUKa, amantep, hpadpuka, KOMaHIa, CTpATeTrys, MAOIOHHBIN METO], HaOIIOAATENb,
JIEKOpaTop, UTEPATOP).

10. TIIpoextupoBanue wuHTepdeiica monp30BaTeNsd. [IpUHIUOBI  TPOSKTUPOBAHUS
unTepdeiicoB monp3oBarens. Bzaumoseiicteue ¢ noiabs3zoBateneM. [Ipencrasinenue nudopmanuu.
CpenctBa moanepxku monb3oBarens. OneHnBanne naTepdeiica.

11. KagectBo IIO m metompl ero KoHTpoJisa. KadecTBO mporpaMMHOro oOecIeueHUsI.
Meroasl kOHTpOJsL KadecTBa. lecrtupoBanue. IIpoBepka Ha Mogmensx. Buabsl u  ypoBHH
TecTupoBaHus. CTpaTeruu BOCXOJSIIET0 U HUCXOSIIEr0 TeCTUPOBaHUS. MeToabl «Oenoro» u
«4epHOro» fANIMKa. ABTOMAaTH3UPOBAaHHOE W py4yHOE TecTHpoBaHue. Paszpaborka depe3
tectupoBanue (TDD). [TokpeiTHe KO1a TECTAMM.

12. VYupaBnenue mnpoektoM. HNHCTpyMeHTalIbHbIE CPEACTBA YIPaBJICHUS IMPOEKTAMH.
VYnopasnenue mnepcoHanoMm. IIpaBa u 00s3aHHOCTHM WIEHOB KOJUIEKTHBA. MOTHUBaIUS.
Opranuzanys COBMECTHOH pabOThI KOJUIEKTHBA.

IIpomexyTouHas aTTecTANMS MO TUCHUILINHE MPOBOIUTCS B (hopMe 3aueTa.

3auer mpoBoautcs B opme cobecemoBanusi. K MOMEHTy 3auera y CTyICHTa JOJDKEH
OBITH ClIaH TPOCKT, ciellaHa JlaboparopHas pabota, mpoiaeH Tect. CoriacHo ciaydaitHOMY
BBIOOPY CTY/CHT JIaeT OTBET Ha OJIMH BOIMPOC, BHIHECCHHBIN Ha 3a4eT.

Bonpocsl k 3k3ameny no aucuumnianne «Meroasl nporpammupoBanus» VI cemectp
I. CTpyKTypH! JaHHBIX.

1. MaccuB, ctek, ouepeab, crnucok. CnoBapb. Peammszanus, MeToasl pabOThl C ATUMU
CTPYKTYpaMU JaHHBIX.

2. bunapnslie ngepeBbsd. [IpumeHeHne nepeBbeB Isl TOUCKA.

3. Camobanancupyrommmuecs aepesbs. ABJI-nepeBbs.

4. b-nepeBbs, UX IPUMEHEHUE /711 BHEIIIHEW COPTUPOBKH.

5. CucoK ¢ mpoIyCKaMH.

6. [Tupamua( nBouuHas ky4a). Ee peanuszanust Ha OCHOBE MacCHUBa.

7. Xem-tabnuipl. PazpemieHue KoumM3Mii METOIOM Iemouek. PaspelieHune KOIIM3UN C
MIOMOIIBIO OTKPBITOM ajpecaluy: NPUMEHEHHUE JIMHEHHOr0, KBaJIPAaTUYHOIO METOAA U METOJa
JIBOMHOTO XEIIMPOBAHUS.

II. Anroput™mbl. Moaenbs BbIUMCIEHUN ISl CpaBHEHUs aiaropuTMoB. Hauxynmee u cpenHee
Bpemsi paboTel. O603HaueHus O u ©.

II1. CopTupoBkH.

1. AnropuT™Mbl BHYTpEHHEH COPTUPOBKHU: COPTHUPOBKU CPAaBHEHUSMHU: BCTaBKaMHU, BBIOOPOM U
oOmeHaMu. O1ieHKa CII0KHOCTH paboThl allTOPUTMOB BHYTPEHHEH COPTUPOBKH.
2. [upamunanbHast copTupoBka. Bpemst ee paGoTshl.
3. Beictpas coptupoBka. Bpems ee paGoTsbl.
4. OcHoOBHas Teopema JUisl OLIEeHKU pabOThl PEKYPCUBHBIX aJlTOPUTMOB (0€3 10Ka3aTeIbCTBA).

IV. Aaroputmsl mOKUCKa MOJACTPOK.

AJTOPUTM MIPOCTOTO MOUCKA MOJCTPOK.
Anroputm Pabuna-Kaprma.

Anroputm Knyra-Moppuca-IIparra.
AnropurMm boiiepa- Mypa.

NS
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V. Anroputmbl Ha rpadax.

1. Cnoco6s1 3aganus rpados.

2. Aaroput™Mbl 00xoaa rpadoB B MIUPUHY U TTyOUHY.

3. AropuTM HaxoJIeHUSl JIBYCBS3HBIX KOMIIOHEHT rpada.

4. OCTOBHBIE JI€PEBbS MUHUMAIBHOW CTOUMOCTH M aJITOPUTMBI UX TIOCTPOCHHSL.

5. ANTOpUTMBI HAXOXJECHUS KpaT4alIliuX paccTOsHUM Mexay BepmmHamu( Jeiikcerpa, Do,
bennmana-®opna).

6. 3aj1aua 0 MaKCUMaJIbHOM TTOTOKe( anroput™ DamoHca-Kapra).

9K3aM€HaHHOHHBII>i OTBET OLCHHUBACTCA I10 4-x OampHOI CUCTEME, B COOTBETCTBUEC C
KOTOpOfI BBICTABJIAKOTCA OLCHKHU «OTJIHUYHO», «XO0pOo1Io», «YOOBJICTBOPUTCIIBHO»,
«HEYOOBJICTBOPHUTCILHO.

HpaBnna BbICTABJICHHUA OLICHKH:

OLICHKA «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH BJIAACECT MaTCpHUaIOM JUCHUIIIINHBI,
YCTKO U OHNPCACIICHHO OTBCYACT HA BOIPOCHI, JICTKO CPABHHUBACT PA3JIMYHBIC 4aCTH, pa36HpaeT
HOBBIC U CJIOKHBIC IIpeAJIaracMbIC €My ClIydau, BUAUT U IIOHUMACT B3aUMOCBA3b HOHHTI/Iﬁ, JICTKO
CIIPABJIACTCs C ITPAKTHYCCKUMU 3alaHUAMU.

OIICHKA «XO0POII0» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT U IOHUMACT MaTCpHUall,
T'PaMOTHO U IO CYIICCTBY HU3JIAracT €ro, HE JOIMYCKACT CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha
IMMOCTABJICHHBIC BOIIPOCHI, MPABUJIIBHO HNPUMCHACT TCOPCTUUCCKHUE IIOJIOKCHHA IIpHU PCIICHUU
MMPAaKTUYCCKUX BOIIPOCOB M 3aJad, BJIAJICCT HGO6XO,Z[I/IMLIMI/I HaBbIKaMH HW IpUCMaMHU HX
BBITIOJTHCHN .

OLICHKA «YAOBJIETBOPHTENbHO» BBICTABIACTCA CTYIEHTY, €CIM OH HWMEET 3HaHUusd
OCHOBHOI'O Marepuajga, HO HE YCBOWI €ro ACTaJed, MOXET OTBETUTb Ha BOIPOCHI 110
OIPENEICHUSAM OCHOBHBIX IOHATHUH, HO IPUXOIUT B 3aMEIIATEIbCTBO OT  3aJaHMM IO
OOBSICHEHUIO B3aUMOCBS3M WM JIOKa3aTEJIbCTBY IOJOKEHUH JUCHMILIMHBI, HCHBITHIBAET
3aTpyaHEHUS TPU BHIIIOJHEHUH MPAKTUYECKUX paloT.

OIICHKa «HEYAOBJIECTBOPUTECJIbHO)» BBICTABIACTCA CTYIACHTY, KOTOpLIﬁ HC 3HACT
3HAUUTCIRHON YacTH nporpaMMHOIO MaTtepuaia, HAOIYCKACT CYICCTBCHHBLIC OHII/I6KI/I,
HCYBCEPCHHO, C OOJIBIIIMMU 3aTPYAHCHUSIMHU U OIIMOKAMM BBHITIOJTHSET MMPaKTUYCCKUC pa6OTI>I.

3. MeToanyeckue peKOMeHIAHH MPeNnogaBaTe/ 10
10 Npoueaype OeHUBAHUSA 3HAHNH, YMEHHI, HABBIKOB U (MJIH) ONBITA AeATEIbLHOCTH,
XapaKTepUu3yUuX 3Tanbl GopMHUpPOBaAHUA KOMIIETEHIUI

HGJ'IBIO mnpoucaypbl OOCHUBAHUSA ABJIACTCA OIPCACICHUEC CTCIICHU OBJIAACHUA CTYACHTOM
OXXKUJAeMBIMU pe3yabTaTaMH OOy4YeHHs (3HAHHSIMH, YMEHHSIMH, HaBBIKAMU U (WMJIH) OMBITOM
JIeSATETLHOCTH).

[Ipouienypa oleHMBaHMSI CTETIEHUW OBJAJCHHUS CTYICHTOM OXXUIAEMBIMU PE3ylbTaTaMu
OOyYeHHUs OCYIIECTBIIACTCS C IOMOIIBI0O METOJAMYSCKUX MaTepUaloB, IPEACTABICHHBIX B
paznene «TUNoBBIE KOHTPOIBHBIE 3a/laHUsl WM MHBIE MaTepHalbl, HEOOXOANUMBIE NI OIEHKU
3HaHWW, YMEHUH, HABBIKOB M (WMJM) ONBITa JEATEJIbHOCTH, XapaKTepU3YIOUIMX OSTarbl
(dbopMUPOBaHUS KOMITETEHITHIN
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3.1 KpnTepml OLCHUBAHUSA CTCIICHU OBJIAACHUA SHAHUAMMU, YMCHUSIMHU, HABBIKAMHU H
(I/I.]'[I/I) ONIBITOM JA€ATECJIBHOCTH, ONIPEACIAIOIIINEC YPOBHHA cq)ole/IpOBaHHOCTI/I KOMIIeTeHInii

IToporoselii ypoBeHb (00111€ XapaKTEPUCTUKH ):

— BJaJIeHUE OCHOBHBIM 00BEMOM 3HAHMM 10 MPOTrpaMMe JUCIUILINHBL,

— 3HaHWE OCHOBHOH TEPMHHOJIOTMHM JaHHOW 00JacTH 3HAHWM, CTUIMCTHYECKH TPAMOTHOE,
JIOTUYECKH MPaBUIILHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI 0€3 CYIIECTBEHHBIX OIINOOK;

— BIJIQJICHUE HWHCTPYMEHTApUEM JUCUHUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUU
CTaHJAPTHBIX (TUIIOBBIX) 3a/1a4;

— CHOCOOHOCTh CaMOCTOSITEIPHO MPHUMEHSATH THUIIOBBIE pEIICHHS B paMmkax pabodeit
[IPOrpaMMbl IUCHUILINHBI;

— YCBOEHHUE OCHOBHOU JIMTEPATYPhl, PCKOMEHOBAHHON paboueii mporpaMMoii TUCIUILTAHEL,

— 3HaHue 0a30BBIX TEOPUil, KOHIEMIMHA M HaIMpaBJICHUN MO W3y4aeMOU IUCUHUIUINHE;

— caMmoCTosITeNbHas padoTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, MMEPUOTUICCKOC
y4yacTHE B TPYIIOBBIX OOCYXIEHUSAX, JOCTATOYHBIA YpPOBEHb KYJIbTYPhl HCIIOTHEHUS
3a/1aHUM.

IIpoaBuHYTHII ypoBeHb (00IIME XapaKTEPUCTHKN):

— JIOCTaTOYHO TIOJIHbIE W CHCTEMaTU3MpPOBAHHBIE 3HAaHUS B O00BEME MPOrpamMMbl
JUCLUILINHBL,

— HCIIOJb30BaHME OCHOBHOM TEPMHUHOJOIMH JaHHOM 001acTH 3HAaHUM, CTUIMCTHYECKU
IPAMOTHOE, JIOTMYECKU INPAaBWIBHOE H3JI0)KEHUE OTBETa HA BOIPOCHI, YMEHHE JEJaTh
BBIBOJIBI;

— BJAJIEHUE HHCTPYMEHTapUeM JUCLUILUIMHBI, YMEHHE €ro MHCIOoJIb30BaTb B PEUICHUU
y4eOHBIX M NTPO(eCCHOHANIBHBIX 3a/1a4;

— CIIOCOOHOCTH CaMOCTOSITEJIFHO pemaTh CIOXHBIE 3a1aun (TIpo0ieMbl) B pamKkax paboueit
IIPOrpaMMBbl IACLUIUIMHBI;

— YCBOEHUE OCHOBHOM U JIONOJHUTEIBHOW JIUTEPATypbl, PEKOMEHJOBaHHOW paboueit
IIPOrpaMMOM TUCHUIUIVHEI;

— YMEHHUE OpPHEHTHUPOBaTbCcd B 0a30BBIX TEOPUSX, KOHILEMUUAX M HAMPABJICHUAX IO
M3y4aeMOH IUCLUUIUIMHE U JaBaThb UM CPAaBHUTEIBHYIO OLIEHKY;

— caMocCTosITeNpbHas paboTa Ha MPAKTUYECKUX U J1a0OpAaTOPHBIX 3aHATUSAX, YYacTHE B
IPYIIOBBIX 00CYKACHUAX, BBICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 3a1aHUH.

Bbicokuii ypoBeHb (001111€ XapaKTEPUCTUKH ):

— CHCTeMaTU3UpOBaHHbIE, TIJyOOKME W  TOJHBIE 3HAHHUA IO  BCEM pasjeiam
JTUCIUIINHBL,

— TOYHOE WUCIMOJb30BAaHUE TEPMUHOJOTMM JAHHOW OOJIACTH 3HAaHUM,  CTHJIMCTHYECKU
IPAMOTHOE, JIOTMYECKH INPAaBWIBHOE H3JI0)KEHUE OTBETa HA BONPOCHI, YMEHHE JENaTh
000CHOBAHHBIE BBIBOJIbI;

— 0e3yInpeyHoe BJIaJIecHUe HWHCTPYMEHTapueM JAUCLUMIUIMHBL, YMEHHE €ro MCMOJIb30BaTh
B IIOCTAaHOBKE U PEIIEHUN HAy4YHBIX U MPpOo(eccCHoHaNbHBIX 3a/1a4;

— CHOCOOHOCTH CaMOCTOSITEIbHO M TBOPUYECKH pelIaTh CJIOXHBIE 3ajaud (mpoOjembl) B
pamkax pabodeil mporpamMMbl TUCIHUITIHHEI;

— TIOJHOE U TiOyOOKOE€ YCBOGHHE OCHOBHOM M JONOJIHUTEIBHOM  JIUTEPATYpHI,
pEeKOMEeHI0BaHHOH pabouel mporpaMMoi TUCIMITIMHEI,

— YMEHUE OpHUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHUEMIUSAX W HaNpaBlIEHUSX IO
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLIEHKY;

— AaKTUBHAas CaMOCTOsITeNbHAas paboTa Ha MNPAKTUYECKUX M J1a0OpaTOPHBIX 3aHATHUSX,
TBOPYECKOE y4yacTH€ B TPYIIOBBIX OOCYXIEHHSX, BBICOKHH YpPOBEHb KYJIbTYpPbI
WCTIOTHEHUS 3aJIaHuH.
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3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKHU

B 3aBucumocty oT ypoBHA C(HOPMUPOBAHHOCTH Ka)10M KOMIETEHLUH I10 OKOHYAHUH
OCBOEHHUSl JAMCLUMILIMHBI CTYAEHTY BBICTABISETCS  OLEHKA. [l JUCHMIUIMH, M3y4aeMbIX B
TE€YCHHE HECKOJIBKHUX CEMECTPOB, OLICHKA MOKET BBICTABIIATHCA HE TOJBKO II0 OKOHYAHHMH €€
OCBOEHHUS, HO M B IPOMEXKYTOUHBIX CeMecTpax. Buj OLEHKH («OTIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO», «3aUTE€HO», «HE3auTCHO») OIpeessaeTcs
paboueil mporpaMMoi TUCHUIIMHBI B COOTBETCTBHH C YYEOHBIM IJIAHOM.

OueHKka «OTJIMYHO» BBICTABISICTCA CTYJIEHTY, Y KOTOPOTO KaK/las KOMIETECHIUS
(TIOJTHOCTBIO WJIM YaCTHYHO (opMUpyeMas TaHHOM NUCUUIUIMHON) chopMHUpoBaHa HA BHICOKOM
YpOBHE.

OneHka «XOpOIIO» BBICTABIAETCA CTYIAGHTY, Yy KOTOPOTO KaxJaas KOMIIETEHLHUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMast TaHHOW TUCIUILINHON) chopMHupoBaHa HE HIDKE, YeM
Ha MPOJABHUHYTOM YPOBHE.

OneHka «yIOBJICTBOPUTEIBHO» BBICTABISIETCS CTYACHTY, Y KOTOPOTO KaxKias
KOMIIETEHIIHS (TIOJTHOCTHIO WJIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILIMHON) copMupoBaHa
HE HUXKE, YeM Ha TIOPOrOBOM YPOBHE.

OneHkKa «HEyAOBIETBOPUTEIBHO» BBICTABISAECTCA CTYIEHTY, Y KOTOPOro XOTs Obl OJHA
KOMTIETCHIHS (TIOJTHOCTBIO MJIM YaCTUYHO (hopMHUpyeMast TaHHOW ITUCIUIUIMHON) chopMupoBaHa
HUKE, YeM Ha TOPOTOBOM YPOBHE.

OueHka «3a4yeT» BBICTABISIETCS CTYACHTY, Y KOTOPOro KaKaash KOMIIETCHITUS
(TIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas TaHHOM TUCHUIUIMHON) copMUpOBaHa HE HIKE, YEM
Ha [IOPOrOBOM YpOBHE.

OreHka «He3a4TEHO» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO XOTsA Obl OJJHA KOMITETEHIIHS
(MOTHOCTBIO WJIM YaCTUYHO (opMuUpyemasi JaHHOM JUCHUILIINHON) chOpMHpPOBaHA HUXKE, YEM
Ha TIOPOTOBOM ypOBHE.
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IIpunoxenne Ne2 k paGoueil nporpamMme AUCHHUIIIMHBI
«MeTtoabl NPOrpaMMHPOBAHHUSA»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW (opMOIl M3/I0KEHUST  yuyeOHOro marepuaiga MO JUCHMIUIMHE «MeToabl
NPOrpaMMHPOBAHMS» SBISIIOTCS JIGKIMHM, pU4eM B (QopMme JeKIuHu-Oecepl WIM MacTep-
kinacca. Ilo OosBIIMHCTBY TeM MpeniycCMOTpPEHbl J1a0OpaTOpPHBIE 3aHATHS, HAa KOTOPBIX
IIPOUCXOIUT 3aKPEIUIEHUE JIEKIMOHHOIO Marepuajga IyTeM NPUMEHEHMS €r0 K KOHKPETHBIM
3ajjayaM ¥ 0TpabOTKa HAaBBIKOB pPAa0OTHI IO pa3pabOTKe aJrOpUTMOB U Pa3IMUYHBIX CTPYKTYp
JAHHBIX, WA pabOThl C pPa3IMYHBIM MpPOrpaMMHBIM oOecrnieueHneM( Hampumep, ¢ 110 mo
KOHTPOJIIO Bepcuii). B msaTom cemecTpe miisi 3akperuieHHsi Marepuaia o temam "AHamu3 u
pa3pabotka TpeboBanuit", " IlpoekTHpoBaHHWE apPXUTEKTYpbl NPOTPaMMHBIX cuctem", "
Attecranmst u  Bepudukarus I[1O" HeE0OX0AMMO BBITOTHUTH IPOEKT: CHPOCKTHPOBATH,
pazpaboTarb M IPOTECTUPOBATh IPWIOKEHHUE, pellalollee pealbHyro 3agady. llpoekr
BBINOJIHAETCSI KOMaHAOH U3 JBYX YEJIOBEK, IPU 3TOM 0053aTENbHO MCIIOJIb30BaTh CHUCTEMY
KOHTPOJISI BEpCUH U 00U pEerno3uTOpuil.

JU1sl yCHEeImHOro OCBOEHMs TUCIMILIIMHBI OY€Hb Ba)KHO pEIIEHHE JOCTAaTOYHO OO0JIBIIOro
KOJIMYECTBA 3ajad, TpeOyroIMX pa3padOTKH alropuTMa W HAIUCaHUsS MpOrpamMmbl, Kak B
ayJIUTOpUH, TaK U CaMOCTOSITEJILHO B Ka4eCTBE JOMalIHUX 3anaHuil. [Ipumepsl pemenus 3agad
pa30buparoTcsl Ha JIEKUUSAX M TNPAKTUYECKUX 3aHATHSIX, IPU HEOOXOIUMOCTH M0 Hauboiee
TPYOHBIM TE€MaM IIPOBOASTCS [OIOJHUTENIbHbIE KOHCyJIbTauuu. s pemeHus Bcex 3anad
HEoOXOIUMO  3HaTh M NOHMMATh JIEKLIMOHHBIM Martepuain. IlosTomy B mpouecce HM3ydeHHs
JUCLUIUINHBL PEKOMEHIYETCSl PETYJIAPHOE IIOBTOPEHUE NIPOWIEHHOIO JIEKIIMOHHOTO MaTepuaa.
Marepwua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHUIX, HEOOXOMMO JoMa elle pa3 mpopadaTbiBaTh U
IpU HEOOXOIMMOCTH JIOTIOJIHATH MH(OpMAaIMel, IOITy4eHHONW Ha KOHCYIbTAlUAX, IPAKTUHYECKUX
3aHATUSAX WIK U3 YIeOHOU JTUTEPATYPHI.

bosibioe  BHMMaHUE JOJKHO OBITh YIEJNEHO BBHINOJIHEHUIO JOMallHed paboTsl. B
Ka4yecTBE 3aJaHUi Il CaMOCTOATENBHOM pPabOThI J0OMa CTYACHTaM MpPEeUIaraloTcs 3a/Jadd,
aHaJIOTUYHBIE PAa300paHHBIM Ha JEKIHUSIX M TMPaKTHUECKUX 3aHATHSAX WIM HEMHOro Ooiee
CJIOKHBIE, KOTOPbIE SIBJISIIOTCS PE3YIbTAaTOM O0BEIMHEHUS HECKOJIBKUX 0a30BbIX 3a/1a4.

JUis IpOBEpKM U KOHTPOJIS YCBOGHMs MaTepuala B Te€UeHUE OOY4YEeHUs MpU claue
1abopaToOpHbIX padOT MpernoaaBaTesb 33Ja€T BOMPOCH! MO3BOJSIOUINE BBIICHUTH MOHMMAaHHE
MmatepHaia. Takke NpoBOAATCS KOHCYIbTALUHU (IIPH HEOOXOIMMOCTH) O pa30opy 3alaHuil s
CaMOCTOSITENIbHOM paboThl, KOTOPBIE BHI3BAIIU 3aTPYAHEHHUS.

B koHue 5 cemecTtpa CTyAEHTHI CHAIOT 3a4eT, a B KOHLE Oro - sK3aMeH. ODK3aMeEH
INPUHUMAETCS O HK3aMEHALMOHHBIM OuJieTaM, KaXIblil M3 KOTOPHIX BKIIOYAET B ce0sl OJUH
TEOPETUYECKU BONPOC M Tpu 3amauud. Ha caMOCTOATENbHYIO NOATOTOBKY K JK3aMEHY
BbIIeNsieTcss 3 AHS, BO BpeMs IOATOTOBKM K 3K3aMEHy MpeaycCMOTpeHa rpynmnoBas
KOHCYJIbTaLIHSl.

YuyeOHO-MeTOANYEeCKOe o0ecTIeYeHne
CaMOCTOSITe/IbHOH Pa0doThI CTY/IEHTOB N0 AUCHHUILINHE
Jns caMOCTOSITENbHOW PabOThl OCOOEHHO PEKOMEHAYETCS HCMOIb30BaTh y4eOHYIO
JUTEPATYpPy, C MOAPOOHO Pa300paHHBIMU aNTOPUTMAaMH, MPUBEACHHYIO B paszjene 7 paboueit
MPOTPaAMMBI.
Pexomenayercs nmpoxoxaeHue y4eOHBIX KYpPCOB:
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OCHOBBI TECTUPOBAHUS MPOTrPAMMHOT0 0OeCTIeUeHHUS
https://universarium.org/course/715

[TpoextupoBanue Ha C# https://stepik.org/course/3944
ITocTanoBka 3aaun Ha pa3zpadbotky I1O https://stepik.org/course/1128
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IIpunoxenne Ne3 k paGoueil nporpamMme AU CHHUIIIMHBI

«MeToabl NPOrpaMMHPOBAHHUSD)

Cnucox 3a0anuil, Komopwvie MO2ym Oblmb UCHONb308AHbL OJIsl NPOBEPKU CHOPMUPOBAHHOCTU

komnemenyuu OIK-10

HammcaTte MeToxn, KOTOPBIN BO3BpallaeT MaKCUMAJIbHBINA d11eMeHT B ABJI-
nepeBe( B OMHApHOM JIepeBe MOKCKA).

Hanucars MeTo/1, KOTOpBIA BO3BpaIla€T MUHUMAJIbHBIN 371eMeHT B ABJI-
nepeBe( B OMHApHOM JIepeBe MOKCKA).

Hammcats Meton 06xona ABJI-nepeBa(0nHapHOro JIepeBa MOUCKa).
Hamnucatb MeTo/ BCTaBKH 3JIEMEHTa B OMHApHOE JEPEBO MOUCKA.
Hanucatp peanuzanuio g11000T0 alropurMa COPTUPOBKH 1EITOYHCICHHOTO
MaccuBa

Hanucats peanu3zaiuio aaropuTMa rnovucka B riiyOuHy Ha rpade
Hanucate peanu3zaiuio aaropuTMa noucka B IMPUHY Ha rpade
Hanucate peanu3zanuio MeTo/1a, KOTOPHI BO3BpAIlA€T YUCIO KOMIIOHEHT
CBSI3HOCTH Ipada
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